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YflK 552.2:552.32:001.4 OpHrHHajiHH H ayH H H  p a n

MArMATCKE CTEHE
-  C H C T eM an iK a, KJiacii(|)HKaHHja h  HOMeHKJiarypa -

OA

M njieH K a ByKOBa*

y  pafly  je  ca>KeTO npH Ka3aH  i p e j . i o i  je ju ie  reHepajrae k o m iu ic k c h c  BH UieeTanHe (fiauHjaJiHo- MHHepajiouiKo 
-neT poxeM H jcK e cncreM aTH K e h  K.nacH(})HKaunje c b h x  no3HaTHX (Ha 3eM JbH ) c h j ih k 3 th h x  MarMaTCKHX c re H a , 3acHOBaH 

Ha n p e a n o ry  TepM H H ojiouiK e KOMHCHje neT porpa(J)C K or KOMHTeTa A H  C C C P -  T K IIK  ( A H j i p e e B a  h  n p . .  1981; 
1983), He3HaTHOMOflH(})HKOBaHOMhnpefljiory 3a joiacH(J)HKai^Hjy " c c p n jc  JiaMiipoHTa" (B oraT H K O B  h  a p . ,  1985). 
JJaT je, TaKotje. h  oprHHajiHH npejiJior 3a HOMeHKJiaTypy B p c ra  h  BapnjeTCTa cT cn a . M arM aTC K e creHe (th h ) cB pcraH e 
cy  y  5  o c h o b h h x  TaKCOHOMCKHX K aT ero p n ja  ( n o n y T  o6jeK aT a y jipvrHM  npM pojiirH M  H ayK aM a), Tj. K Jiace. rpvm e p c  io a c .  

tftaM aiH je . epcTe ( h  B apnjcTC T e). TKIIK, c a  CBoje c rp a H e , yBa>KaBa H pHHionie h  n p e n o p y K e  MirrepHannoHajiHe yHHje 
r e o j io m io K  HayKa -  IUGS, j j o i i c t c  Ha M e^yH a jx>jiiihm r e o jio n iK H M  KOHrpecHMa ( B a t e m a n  e t  a l . ,  1989) 3a 
K Jiao«})HK aitnjy iwyTOHCKHX (y M om peajiy , 1972) h  ByjiKaHCKHx (y Cnjjnejv, 1976) crena.

K ji> y « e  peiH : neT pojiornja, MarMaTCKe creH e, cHCTeMaTHKa, KJiacH(|)HKaiiHja. HOMeHKJiaTypa, TH n. KJiaca. rpy- 
n a , pen , (j)aMHJiHja, Bpcra, BapHjeTeT.

Y B O a

H 'jp a jia  CHCTeMaTHKe, K Jia c n c f iH K a n H je  h H O M e iiK Jia T y p e  MarMaTCKHX c T e H a  n a  je- 
^HHCTBeHoj ochobh Koja 6h  3ajioBojbHJia CBe r e o j io r e  je cT e  nocTa cjiojkch, a n o  mhothm  
MHniJbeibHMa, qaK neiriBojtJbHB nocao. H n aK , y caBpeMeHoj reoJioniKoj Haynn h  n p aK C H  

cBe BHine ca3peB a yBepeH>e o  HeonxojjnocTH H3pajie jejiHe je jjH iicT B ene KJiacHf|iHKaii,iije, 
Koja 6h 6njia: (a) Jioni'iHa; (6) jejinocTaBHa, aJiH y h c t o  B p e M e  h  (d ,) HayMHO c T p o r a .

n p o 6 jie M  ce  no jaB iio  B pjio paHO, npaKTH’iHO o j j  caM H X  n o 'ieT aK a  p a3 B o ja  n e T p o r p a -  

c{)Hje h  BpeMeHOM je  j jo 6 n ja o  Ha 3iia*iajy. K jiac iiffiH K ann je  cy  ce  p a3 B iija jie  y  jiBa pa3 - 
JiHHHTa npaB na: KBaHTHTaTiiBHO—MHHepaJioniKOM h  xeMHjcKOM, jja jv h n  noTnyno pa3Jiii- 
HHTe B ap n ja iiT e , K oje cy  c e  pa3JiHKOBane je j jn a  o j i  j jp y re  n p e M a  6 p o jy  H3jiBojeHHX B p c T a  

c T en a , K ao h  n o  n o j io * a jy  r p a in in a  ii3M e^y h>hx. Ilp o6jieM  j e  y  M e^vH apojuiHM  pa3M e- 
paM a nocTaBJbeH  Ha VII M e^v H ap o jn io M  reojioniK O M  K O H rpecy (MI"K) y  E [e T e p 6 y p ry  
(1897) h  H>HMe cy  ce  6aB H JiH  m i io i  h  eMHiieHTHH n e T p o rp a c jD H , K ao h  pa3JiHHHTH H a ij i io -  

H ajiH H  h  MeljVHapojniH C K ynoB H , Hapo'iHTO 3 a  t o  0 p ra H H 3 0 B a H H  o j i  H i i T e p H a n n o n a j i n e  

y i iH je  re o jio n iK iix  H a y K a  (IUGS).
O nuiT ii npHHHHnii KJiaciKfiHKaiiHje njiyTOHCKHX CTena (IUGS, B a t e m a n  e t  al . ,  

1989) yTBpl)eHH cy  (caB eT O B aite  y B epH y, 1972) h  npenopy>ieH H  (XXIV M rK,

P y jia p c K o - re o j io u iK H  cfiaKVJiTeT, T jy m n n a  7 ,  B e o r p a n ,



MonTpeaji, 1972). 3 a  ocnoBy je y3eT MHiiepaJiiiH cacTau, h  t o  cjiejiehn Miraepajin h  

rpyne: Q -  KBapu,; A -  aJiKajiHii cjDJiflciiaTH (opTOKJiac, m i i k p o k j i i i h ,  aHop'roKJiac, n e p T H T , 

njifiirr - A h ^ ) :  P -  iiJianioKJiac (An>5); P1 -  iuiarnoKJiac (A n ,50); F  -  cfiejijiciiaToiijjH -  
cf)oiiflH (Lc, Lc', N e, Sdl, Nsn, Hyn, Ccn, A lc n j(p.); Hbl -  xopn6jieiijia, 6 h o t h t  h  c i i h -  

HeJi; Ol -  o j i h b h h  ( i i  ofl ibera HacTaJiH cepiieiiTHn); Cpx -  KJiiiHonHpoKceiiii; ()p x  -o p -  
ToniipoKcemi (n o ji  h> hx  nacTaJiii ceKynjjapiiii MHiiepajin); Px -  nnpoKceiiH (Opx n Cpx); 
M -  MacJ)HTCKH MHHepajiii (mc. Am. Px, 01. Rm, ac: Zm . Ap. Spn; Ep. Orl, Grl, M el, 
Mtc, npiiMapHH Krb); M' -  M  -  (m c. Ap. Krb). Kjiacii({)iiKaii,iija cTena ce Bpmn 3aBiicno 
oji cajip>Kaja MacJ)HTCKiix Mimepajia, n t o  yK0JiiiK0 je: M < 90 %, npeMa ojm ocv cajicKiix 
MHHepajia h jiBojnor TpHanryjiapnor jinjarpaMa Q - A - P - F ,  oh iiociio  fliijarpaMa 
P l-H b l-P x  (cTpane pacKJioiiJbenor TeTpaej^apa P l- 0 p x - C p x - 0 1 ) ,  a aKO je M > 90<>/o, 
noMohy jmjarpaMa 0 1 - 0 p x - C p x  h 0 1 -H b l-P x .

y  cBeTy ce 3a KJiacnc[)iiKamijy oct3jihx CHJiHKaTiinx njiyTOHCKiix cTena yrjiaBHOM 
KopncTe ojiroBapajvhn jmjarpaMii h to: 3a CTene ca MejiHJiiiTOM (M  > 90% ): 
M el-01-Px-jiH jarpaM  (S tr e c k e is e n , 1978); 3a CTene ca XHiiepcTeiioM ("^apiioKiiTe") 
Q -A -P-fliijaT paM  (S tr e c k e is e n , 1974); 3a JiaMiipocJ)iipe Q -A -P -F -j^H jarpaM , ca 
y3iiMan>eM y o63iip BpcTe Macj)HTCKor MHiiepajia ( S t r e c k e is e n ,  1978).

[ IpHHHHiiii ciicTeMarraKe ByjiKancKiix cTena cy nocjie pa3pajie (ciiMHOSHjvM, ByKypenrr, 
1973), h npenopyKe (XXV M FK, ( nnnej, 1976) iiocTaBJbemi na xeMiijcKii ochob ii rpacjori'ikii 
npiiKasaHii 6HHapmiM TAS jtnjarpaMOM Si02-Na20+ K ,0  (B a tem a n  et a l. ,1 9 8 9 ) .

Y  pajiy cy ynoTpe6jbeHH chm6 ojih MHiiepajia (n p iu io r  1) Kojn HMajy nm py HpiiMeny 
y CBeTy h Kojii cy 06pa30Bam i na onmTeiipiiXBaheiiHM iipHim,iiiiHMa hjih KoiiKpeTHiiM 
npejiJi03HMa (K r e tz , 1983; M i r k o v i ć - I l i ć ,  1983).

TepMHHOJioniKa KOMiicnja IIeipoiparj)CKor KOMHTeTa -TKIIK (A i i j ip e e iia  h jip ., 
1981, 1983) iipn OjieJbeH,y 3a reoJiomjy, reoc|)H3HKy n reoxeMiijy AKajieMiije nayKa CCCP  
( O r r r  A H  CCCP), npenJio»CHJia je, a VI CaBecaBe3iio ne-iporpar})CKo caBeTOBan.e (Jleibiin- 
ipaji, 1981), npenopv'iHJio 3a KopHinheibe Ha cbiim iiHBOHMa reojio im a«  ncTpa>KHBaiba, 
jejjHy reHepajmy ciicTeMaTHKy h KJiacnc[)iiKamijy MarMacKiix cTena (na MHHepaji0iiiK0-xe- 
MHjcKHM 0CH0BaMa). CncTeMaTHKa je y h cto  BpeMe BHiuecTeiiena n y iboj ce ouiejia /  
xeMiijcKH, MiinepaJioiHKH h reojioiuKH (ycJioBii nocTaiiKa) KpiiTepiijyMii, h y cyum m n  
npejicTaBJba: (a) j[ajby pa3pajiv Beh jjoneTe cxeMe KJiacnc})iiKannje iuiyix)HCKiix cTena (RIGS) 
h (6) pa3pajty iipiiHHiiiia KJiacnc[)iiKau;iije ByjiKancKiix CTeHa (TAS).

T K IIK  upejiJioiOM cy o6yxBahene caMO ciiJiiiKaTiie MarMaTCKe cTene, ii3y3eB 
cneiiHcJ)imHHX BpcTa, Koje:

1. caj(p>Ke BHine oji 70 % KBapua,
2. BHme ojj 15 % pvj!Hiix MimepaJia, Kap6onaTa, anaTiiTa n jip.,
3. HeciiJiiiKaTHe MarMaTCKe TBopeBiiHe, Koje cajipace S i0 2<20%  (cvjic|)hj(ojiiitii, c[)e- 

pojiiiTH, anaTHTOJiHTii, Kap6oHaTHTH n jip.), 'iuje nopeKJio m ije yBeK jacno, Kao h

4. HHpoKJiacTHTe, Kojn cy uaj6jni>KH cejuiMeiiTHHM CTenaMa.
EIoj; MarMaTCKiiM CTeHaMa ce nojipa3yMeBa upHpojnia aconnjam ija Mimepajia, mii- 

Hepajia h ByjiKaHCKor CTaKJia iijiii caMo ByjiKancKor CTaKJia, 06pa30BaHa KpncTaJin- 
3ai;njoM hjih OHBpmhaBaibeM MarMaTCKor pacTona, ojihociio ii3 cJ)JiyHjmo-pacToiranx 
cHCTeMa enjiorenor iiopeKJia.

flo ji MarMaTCKiiM cTenaMa, npeMa obom npejiJiory, ce ne nojta3yMeBajy CTene:
а) nacT aJie  H3 e r3 o re H iix  p a c T o n a  (iiMiiaKTHTH, iiceyjjoTaxH JiiiT ii h j ip .),
б) MamaTCKe CTene Meceu,a, Koje cy nocTajie y ycJioBHMa jiecJiHnirra ajiKajmja h 

KiiceoHHKa, 3iiaTHO jipyraHHjHM oji cTena 3eMJi>e.



T e n e p a j n i a  (TKIIK) C H C TeM aTH K a h  K Jia cH cJ)H K am ija  o 6 y x B a T a  h  T3B. 'i a p i io K H T e , 

M ejiH JiH T O JiH T e h  M ejiH JiH T H T e, K a o  H c T e H e  J ia M iip o (J )H p c K o r  K J ia H a  -  m ie M e H a , Tj. 
6 p a H i i i e  -  r p a H e :  K H M 6 e p jiH T a , ajiK ajiH H X  J ia M iip o c f iH p a  h  y jn p a 6 a 3 H 'iH H X  jiaM iip o c jD H p a . 

IlpeM a H>eHHM iipH H i^H H H M a ce M o r y , T a K o i je ,  KJiacH cJiH K O BaTH  ( B o r a T H K O B  h  ^ p . ,  

1995) h  c T e H e  T3B. J ia M iip o H T C K e 6 p a H i u e  (R o c k , 1991).
C n c T eM aT H K a h  KJiacncJ)HKaii,H ja c e  3acHHBajy Ha K o pH iid \eH > y  H H TerpaJiH H X  xeM HjcKHX 

aH aJiH 3 a  CTeH a 6e3 c|)opM aJiiiH X  o ip a i iH H e ib a  c a jip ^ K a ja  6hjio Koje K O M noH eH T e, y K Jb y n y jy h H  
B o j i a m i i e  h OKCH/te rB O )K ^a, K a o  h cB o JjeH .e  TaKBHX a n a J iH 3 a  na 100%. Kao n e i io f lo 6 i i e  

C M aT p ajy  ce  aH aJiH 3e Koje H e ncnyibaBajy o i i i h t h  K BaJiH TeT (100+1.5% ), Kao h  o n e  a H aJ iii3 e  

c T e n a  Koje n e  r p o ip a c f ic K e  K O H TpoJie H C K Jb y iy jy  36or c e K y n jia p iiH X  H3M eH a.
Y cM H CJiy TKIIK n p e ^ J i o r a  p a 3 J iH K y jy  c e  3 r p y n e  n e T p o r e i iH X  M H iie p a j ia :

1. r.iaBim h j i h  r im o M o p ( |) i i i i  (TKIIK) h j i h  Kapjiniia.iiiii (L acroix , 1933) M H H ep a .iH , 

K ojH  flecJ)HHHiiiy M iiH e p a j io n iK y  c iie ijH c j)H 'iH o c T  p e ^ a  h  n p e f lC T a B J b a jy  0 C H 0 B y  3a h > h x o b o  
p a 3 H B a ja H .e  H a cJiaM H JiH je. O b h  M H H epaJiH  h  ibH X O B e a c o u H j a u n j e  c j i y * e  K a o  h h j ih k 3 T o -  

p n  reH eT C K H X  y c j io B a  0 6 p a 3 0 B a i b a  c T e H a  h  j j p y r o .

2. H h t h i i  h j i h  e c e i i n i i j a j i n i i  (Lacroix) M n n e p a .m ,  K o jn  y  KOM 6HHau;HjH c  npB H M  

0M0ryhyjy n o j j e j i y  cJiaM H Jin ja  H a B p c T e . Y  B e h iiH H  M arM aTC K H X  c T e H a  r j i a B im  h  6 h t h h  

M H H e p a jiii  TiH iie  >10 %  B O JiyM eH a c T e H e .
3. K a p a K T c p i i tT H H ii i i  ( o 6 h » ih o ,  c n o p e j^ H H ) Miinepa.in, T j. o h h  M H iie p a J in  K ojH  o j j -  

p e b y j y  K a p a K T e p  c T e H e  h  cjiy>Ke (y a c o n n j a n i i j n  c  rjiaBHM h  6 h t h h m  M H H ep aJiH M a) K a o  

o c n o B a  3 a  H 3 j^B ajaH .e  B a p n je T e T a  ( p e l j e  B p c T a ) .  Y  B a p n je T e T H M a  r e H e p a j m o ,  c a j ip a c a j  K a- 

p a K T e p n c T H H H o r  M H H e p a J ia  H e npeJia3H  10% ( < 5 ,10% ).
4. C n o p e j^ H H  M i i i i e p a . i i i ,  ij . ohh M H iie p aJiH  Kojn c y  o6h hh o n p H c y T H H  y cT eH H  a jiH  

He v th h v  na H>eH KapaKTep. Obh cacTojHH cy o6h 'iiio  iipncyTHH y m^jihm KOJiHMHHaMa, 
<5%  (10), peije y  3 a n a * e i iH jH M .

5. AK necopim  M iu ie p a . i i i  c y  o h h  M H H e p a jiii  K o jn  cy n e c T H  y HeKHM  B p c T a M a  C T e n a  

aJiH  c y  n p iic y T H H  y B e o M a  M ajiH M  K O JiH H H iiaM a, o 6 h h h o  <1%  h  H e M a jy  n iiK a K a B  3 H a n a j  3 a  

jiec})H H H caH .e h h  B p c T e  h h  B a p n je T a T a  C T eH a.

CHCFEMATHKA

O y H K H H ja  C H C TeM aTH K e (T aK C O H O M iije) K a o  H a y K e  K o ja  0M0ryhaBa y p e t)e H > e , Tj. 

r p y i iH c a H .e  h  p a 3 B p c T a B a ib e  ( n p e M a  c j i h h h o c t h  h  p a 3 J iH K a M a )  y 3 a ja M H O  n o B e 3 a H iix  

n p n p o jiH H X  o 6 jeK aT a h  3 3 b h c h h x  T 3 K c o h o m c k h x  je j iH H im a , c a c T o j n  c e  y n o c T a B J b a n .y  

j e j i H o r  n p a K T H H iio r  c n c T e M a  K o jn  o M o r y h y j e  J ia K y  o p H je iiT a ii ,H jy  y  M iio iiiT B y  6 h t h h x  

B p c T a  c T e H a , K ao h  H O C TaB Ji.aH .e jacH H X  i p a m m a  H 3 M el)y  h .h x .
TKIIK n p e j j j i o r  n p e n o p y 'i y j e  j i a  c e  3 a  K JiacH c|)H K aun jy  MarM aTCKHX c T e n a  npH M eiiH  

HCTa x n je p a x H ja  -  TaKconoMCKe KaTeiopnje (5 rjiaBH H X  j e j i n n n n a ) ,  K o ja  c e  K o p H c r a  3a  

CHCTeMaTHKy ( n o  H3BeciiHM pa3JiH K yjyhH M  o c o 6 H iia M a )  o 6 je K a T a  y  npyi hm  iip H p o jiin iM  

(noce6HO o h h c h h m )  n ay K a M a : t h i i ,  K J ia ca , r p y n a ,  pe j^ , ({ la M ii.iiija , n p c r a  ( t h i i - ? )  h  B a p n je r e T  

(Ta6ejia 1).
3 a  y T a n i b a B a i b e  h ycaBpmaBaibe K JiacncJ)H K aH H je ( c a r j i a c H O  aK V M V Jiam ijn  hobhx 

n o j ja T a K a )  M o r y  c e  yB oj(H TH  h j jo n y n c K e  "npeJia3He" T aK C 0H 0M C K e K a T e r o p n j e ,  H n p . th -  
no B H  M o r y  6 h th  p a 3 j jB o je i iH  na nojiTiiiioBe, rpyne na n o j j r p v i i e  h cjihhiio.

K.IACHOHKAHHJA

OcnoBy K J ia c iic j in K a H n je , n o j i e n e  M arM aTC K H X  C T e n a  H a  T a K c o n o M C K e  K a T e r o p n je  

(n p e M a  o n p e ^ e n o j ,  o n u i T o j  3 a  cB a K y  oj^ h .h x ,  o c o 6 h h h )  h h h h  c n e i ; H j a j i i i o  p a ^ p a b e H H



XeMHJCKO-MHHepaJIOIUKH npHHHHn, ij. KBaHTHTaTHBHH XeMHjCKH CaCTaB (Si02, Na20 , 
K20  h  n p .)  y jejjHHCTBy ca MHiiepajiHHM cacTaBOM. KjiacHcJ)HKaiiHja je  re H e p a J in a  h  

B H iu e c T e n e n a  a npH K a3yje ce  rpacJjH'iKH ( c j i .  1) h  T a 6 e J ia p H O  ( n p H J io r  2).

Ta6eJia 1. CxeMa K Jiacm JjH K aunje MarMaTCKHX CTeHa (c a rJ ia cH O  TKIIK) 
Table 1. Classification of igneous rocks (after TKPK)-

K a T c o io p n ja

rank
n p c M a  K p n T cp H jy M /o c o 6 n n a  Ha 

by Criterion/property
K a T e ro p n ja  c r e H e  

r a n k  r o c k s
CTCie

(rocks)
reo jio iH K H M -n a 'iH H  n o c ra H K a  

( g e o l o g ic a l  o r ig in )
THII: 1 maiMaTCKH ( m a g m a t i c )  

(TYPE:) II MeraMopiJiHH ( m e ta m o r p h i c )  

III ce^iH M en■■ ( s e d i m e n t a r y )
HaiMarcKH t h i  

(Igneou type)
(jtauHjaJiHHM

( f a c i a l )
KJIACA i. mvTOHCKa (plutonic) 
(CLASS:) 2. BV-iKaacKa (volcanic)

KJiace
(Class)

x c m h jc k o m  c a c r a B V

(S i02) 
(chemical composition)

r P y i I A  1. v .n p a f ia iH ia a  (ultrabasic) 
(GROUP) 2 . 5 a i a « a  (basic)

3. HHiepMe.iHjapHa ( i n t e r m e d i a t e )

4. KHce.ia ( a c id ic )

rp jn e

(Groups)
xeMHjcKOM c a c r a B y

(Na20+K 20 ) 
(chemical composition)

fE f l 1. HopMa. ihh (normal) 
(ORDER) 2 . cyDa.iKa.iBii (subalkali) 

3. aJiKaJiiH (alkali)
pejiuBH h rpvie

(Orders and 
Group)

XeMHJCKHM

(S i02-N a20+K 20 )
(chemical)

<1)AMHJIH.IA
(FAMILY)

ijiaHILIHjc

(Families)
KBaHTHTaTHBHO-MHHepaJlOmKHM

(quantitative/mineralogical)
BPCTA
(SPECIES)

BpcTe

(Species)
XeMHjCKHM H CTpyKTypHO-TeKCTypHHM 

(chemical and struxtural/textural)
BAPHJETET
(VARIEHES)

3a rpacj)HHKO n p e jic T a B J ta i ie  CHCTeMaTHKe y3eT  je  fiHHapiiH KJiacncJjHKaiiHoiiH jih - 
ja rp aM  Si02 -  (Na20+K 20 ) (paH H je je  y p 33jih h h th m  B apnjaH TaM a K opH iuheH ), y KOMe 
cy Si02, Na20  h  K20  y3eTH K ao rJiaBHH napaM eT pH , K ojn o n p e f le j iy jy  rp y n e  (S i02) h 
penoBe (Na20  + K20 )  MarMaTCKHX CTeHa.

H 3 6 o p  t h x  KoopjiHHaTa je  n o ro n a n ,  n o n r r o  ce xeMHjcKH h  MHnepajiiin c a c T a B  cTeH a 
y H ajBehoj Mepn ojipa>KaBa Ha cajip*aj Si02 h cyMy ajiKajinja (Na20+K 20). I I e 0 iiX0 ,[iH0 
y n p o iu h a B a ib e  xeMH3Ma, CBe^eHO Ha oflHoc Si02 h  Na20+K 20 , onpaB jiaB a  c e  jejjH ocTaB - 
Houihy KJiacHcJjHKaiiHje, KopejiaiiHOHOM Be30M BehHHe neTporeHHX ejieMeHaTa ca canp- 
»cajeM Si02 h  ajiKajiHHX OKCHjia h  pejiaTHBHO jacHo jiecJ)HHHcaHor n o jio * a ja  rjiaBHHX 
c})aMHJiHja y jinjarpaMy. 06jejiH ibeibe Na20  h  K20  onpaB jiaB ajy  ce THMe, i u t o  ce h > h x o b h  

o j i h o c h  (n p n  KoncTaHTHoj cyM ii), c J ia6o  o jipa»caB ajy  Ha can p aca j jip y rn x  OKCHjia.
n P H KJiacHcf)HKaiiHjH nojejiHHHX r p y n a ,  cJiaMHJinja, BpcTa h  B apn jeT eT a , yBOjie c e  h  

jip y ra  neT poxeM iijcK a o 6 e jie » c ja  (n o p e ji MHHepajioiuKHX h  CTpyKTypHHx), K ao i h t o  cy 
c a j ip ^ a jn  h  o jih o c h  KOMnoneHaTa:

1. Na20:K20  (Mac.%) -  Ba>Kiia HiicJ)opMaTHBiia KapaKTepncTHKa M iio rH X  BpcTa, Koja 
oM oryhaB a H3jiBajaibe cepnja cTeHa: 1. H aTpnjcK y, 2. K ajin jcK O -H aipH jcK y h  3. KaJinjcKy.

2. A120 3 (M ac .% ) -  noce6H O  B a * a n  3 a  H 3 jiB a ja ib e  B p c T a  cT en a , je p  c e  H>eroBe Ba- 
pn ja iiH je  y P a3JiHHHTHM cJ)aMHJiHjaMa pa3JiHHHTO ojipa»caB ajy  n a  MHHepajiHH cacTaB. 
HajHHCTpyKTHBHHjH c a ; ip * a j  A120 3 (n p n  k o h c t3 h th o m  c a j ( p * a jy  Si02 h  cyM e a jiK a jin ja ) 
jecT e  y cJ)aMHJiHjn 6 a 3 a J iT a ,  n p n  lieM y je  n o B H in e H  cajipacaj nponopiiH O H ajiH O  K o p e -  

jia T H B a n  ca  cajipacajeM  cajicKHX M H Hepajia (jieyK 0K paT H 0inhy) CTene.



3. Al20 3:(Fe20,+Fe0+M g0)=a/' ( M a c .% )  -  K oe(|)iiiin je iiT  a . iv M ii i i i i 'i i iu L T i i ,  k o j h  c e  

f l o 6 p o  K o p e J iH iu e  c a  c a n p a c a je M  Mac|)HTCKHX h  caJicK H X  M H H e p a J ia  y  6a3H M iiH M  h  H H T ep - 

M eflH japH H M  C T eH aM a.

4. (Na20+K20):Al20 3=ATa ( m o j i . % )  -  K o e ( |) i i i ( i i je i iT  a r n a i r r i i o c T i i

5. (Fe0+Fe20 3):(Mg0+Fe0+Fe20 3)xl(X)=A/'(M ac.% ) -  K oe(|)iinn jem  ibo)k1}C bhtoctii 
(cJ)paKUHOHiicaiba).

3axBajbyjyhn o b h m  n p H H U H iiiiM a CBe M a rM aT C K e c T e n e ,  yKJbynyjyhH h  nJiyT O H C K e a 
H e caM O  ByjiKaHCKe, KaKO je t o  npeMa IUGS, f lec J jH H H c an e  c y  h  n p e M a  xeM H jcK H M  K a p a K -  

T e p n c T H K a M a , npn >ieM y je y T B p h e H  h  oflroBapajyhH nJiyTOHCKH, o j i h o c i i o  B y jiK an c K H  

eK B H B an eH T  ( a H a J io r ) .

, 1

l  | | dat^a u i tiopn u i ipanuufi m im iu  juaijnaincKUM cUigtid ' 2 | |  tpanuî  tpyua ca ‘uosuj-tta neoupcdes&nocutu" ,' i |  ipaHuif (Je?dipyua
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C ji. 1. T A C  flHjai paM  c a  meMaTCKHM nojio>KajeM  cb h x  ([laM itin ja  ( O .), cHJiHKaTHHX MarMaTCKHX c r e H a  (n o  T K I I K ) .

Tnn. 3 a  n p B H  TaKCOHOMCKH KpHTepnjvM y3eT je r e o j io u iK H  Ha’iHH n o c T a H K a /o 6 p a -  

30BaH>a, T j. r e n e 3 a  (MarMaTCKa, ceflHMeHTHa h MeTaMopcf)iia) Te c e  pa3JiHKyjy M a rM a T - 

CKH, Ceflcf)HMeHTHH H MeTaMOpcJ)HH THnOBH cTeHa.
Kjiaca. TH n MarMaTCKHX cTeHa ce , npeM a cJ)au;HjaJiHHM KapaKTepHCTHKaMa, jicjih Ha jmc 

(ocHOBHe) KJiace: njiyTOHCKiix (Hinpy3HBHHx) h ByjiKancKiix cTena. 3 a  Ty o j j p e ^ 6 y  Tpe6a 
y3eTH y o63Hp h reoJioniKe n o jia T K e . Oannjajnie o c o 6 m i e  y onnrreM c j iy q a jy  o /ip a> K aB ajy  

j iy 6 m iy  h 6p3HHy o>iBpiuhaBan>a MarMaTCKHX creHa, Kao h ycjioBe KpncTajiinaHnje.
I pyna. 3 a  nsjiBajaibe rpyna (y B y jiK a n c K o j h  njiyTOHCKoj KJiacn) k o p h c t h  ce 

xeMHjcKa ocoBHHa, Tj. ca^p*aj Si02. IlpeM a caflp *ajy  Si02 ( % ) .  H3#Bajajy ce 4 rpyne ( h  

5 nojirpyna) cTena: 1. yjiTpa6a3HHHHX - 3 0 - 4 4 % ;  6a3HHHH\ - 4 4 - 5 3 % ;  H iiTepM ej^H japiw x 
- 5 3 - 6 4 %  h  KHcejm x - > 6 4 % ,  C T eH a ( c j i .  1).

TpaHHi^e H3Me^y r p y n a  cy  y H3Becnoj M e p n  ycJiOBiie, carjiacH O  n o c T o ja i ty  n o c - 
TeneHHX n p e jia 3 a  H 3 M eh y  h .h x . flec} )H H H ca iie  cy  H a 0CH0By cTaTHCTH'iKHX noflaT aK a, n p n



'ieM V  o c e i i ' i e H a  n o j t a  ± 2  % ,  n p e jjc T a B J i> a jy  n o j b a  " H e o n p e n e J b e n o c T H "  y  K o jH M a c e  o i i e  

npeKJianajy.
r ie T p o \e M iq c K H  p e j; .  F p y n e  c r e n a  c e ,  110 a jiK a jiH o c rn , i j .  n p e M a  pejiaTHBHOM  c a p p * a j y  cyM e 

aJ iK a jin ja  (Na20+K20), j je j ie  iia i p n  n eT p oxeM H jcK a p e jia :  1. nopM aJiH H  (HopM aJiHO anK aJiH H , 

K ajiK O -ajiK ajm H ); 2 . c y 6 a jiK aJiira  ( c a  noBHineHHM  cajip>K ajeM  a n K a jin ja )  h  3. ajiK ajiH H .

rp a H H 'iH H  c a ^ p * a j H  a j iK a j in j a ,  3a c T e n e  CBa T p n  p e j^ a ,  3 H aT H o  B a p n p a j y  33Bhcho  0 3  

n p n n a f lH o c T H  oflroBapajyhoj r p y n n  (Si02), ajiH cy H 3 a 6 p a n e  TaK O  fla ce K o p e j iH iu y  c a  

h>hxobhm  M H H epajiH H M  cacTaBOM, T j. n p H cy cT B O M  HHflHKaTHBHHX M H H e p a J ia .
r ip H c y c T B O  h h j i h k 3 t h b h h x  M H H e p a Jia  ( iio B H U ie H e  ajiK aJiH O C T H ) o j i p a * a B a  c e  h  y  

xeM H jcK O M  c a c T a B y  c T e n a  y  b h j iv  ojjroBapajyhnx c a j i p a c a j a  (Na20+K 20 ), S i02 h / h j i h  

A120 3. r ip H T O M  y  r p y i m  y j iT p a 6 a 3 H IiHHX h  6a3H H H H X  C T e n a  (H e 3 a c n h e H H X  CH JiH H H joM ) 

KBaHTHTaTHBHH o j j h o c  a J iK a j in ja  h  CHJiHH,Hje c K o p o  y  iie jiH H H  o n p e j i e j i> y je  a J iK a j in o c T . Y  

r p y i m  KHceJiHX h  H H T ep M ejin jap H H X  c T e H a  c a  b h u i k o m  Si02, M efeyTH M , j i o 6 n j a  H a  3 H a 'i a jy  

o j j h o c  a j iK a jm ja  h  a jiy M H H H je  (a rn a H T H O c T H ). C a r j i a c H O  T O M e, H a "I’A C - j i n j a r p a M V ,  

n o c T o j n  jacH O  p a s r p a i i H H e i i e  ( |)aM H JiH ja  (pa3JiH H H T H X  p e j jo B a )  y  y j iT p a 6 a 3 H H H o j h  

6 a3 H H H o j r p y n n ,  h  Maibe CTporo ( M e ^ y c o 6 n o  c e  n p e n o K p i m a j y  n p e M a  ajiK aJiH O C T H ) y  

r p y n n  Hii re p M e ;iH ja p H H X  h  k h c c j i h x  c T e H a . T a K O  rp aH H H ,y  H 3M et>y C T eH a:

1. H o p M a J i i io r  h  c y 6 a J iK a J iH o r  p e j i a  n p e j^ c T a B J b a  n o ja B a  y  n o cJ ie j^ ib H M : ( a )  Ti-nn- 
p o K c e H a ,  6 H O TH Ta, k o j j  6 a 3 H Ti n n x  h  H iiT e p M e jin ja p n H X  c T e n a ;  ( 6 )  Af, k o j j  6 a 3 ii 'iH H X  c T e H a  

h  ( h )  3HaTHO n p e o B J ia t jH B a ib e  Af n a j i  P1 k o j j  H H T ep M ejiH jap iiH X  h  k h c c j i h x  c T e H a .

2 . c y 6 a j iK a j iH o r  h  a J iK a J in o r  p e j^ a  h h h h  n o j a B a  y  n o cJ ie j^ ib H M : ( a )  c J je J if lc n a T O H jia  

h / h j i h  a J iK a J iim x  o 6 ojeH H X  M H H e p a J ia  (alk-P x  h / h j i h  a!k-Xm). Y  K H cejiH M  h  jjeJiO M  h h -  

T e p M e jii i ja p iiH M  c T e n a M a  (K a j ia  c y  ( J ie jij ic iia T O H jm  npaK T H H H O  o j ic y c T H ii)  r p a m m y  n p e j i -  

C T aB Jba n o ja B a  a J iK aju iH X  6 ojeH H X  M H H e p a J ia  (Egr, Rbk, Arf), a  y  C T aK Jiac  rHM Ka>\.
C y 6 aJiK aJiH H  p e j j  y jiT p a 6 a 3 H 4 H H X  h  6a3H 'iH H X  n jiyT O H C K iix  c T e n a  c e  H e  H 3 jjB a ja , j e p  

j e  y  n p n p o j i n  n p H c y T H a  caM O  n o  j e j i n a ,  peJiaT H B H O  p e T K a , c y 6 a j iK a j iH a  B p c T a  ( jiH C K y H iie - 

p n j^ o T H T , o p T O K J ia c r a 6 p o ) .
d > a M iu i i i ja  O a M i u i n ja  j e  C K yn C T e n a  c j n i ' i i i o r  M H iie p a j in o r  ( a c o n ,n j a n n j e  r j ia B H iix  h  

6 h t h h x  M H H e p a j i a )  h  x e M i i jc K o r  c a c T a B a .  B y j iK a n c K e  h  ib H M a o j j r o B a p a j y h e  n jiyT O H C K e 
c T e H e  H M ajy  c a M o c T a jiH e  ({DaM HJinje H 3 jiB o je H e  y  O K B H py r p y n a  h  p e j ^ o B a ,  n p n  n e M V  j e  

CBaK a jie c jD H H H c a n a  o j i r o B a p a jv h H M  n o J io a c a je M  y  c h c t c m v  S i 0 2- N a 20 + K 20  ( c j i .  1 ) .

H n j a r p a M ,  M et>yTHM , j i a j e  J i a * a n  y T H caK  o  n o c T o j a i b y  jacH H X  r p a i iH i^ a  H3M ehy (})a- 

M HJiHja caM O  n o  x eM iijcK O M  c a c T a B y . cI>aMHJiiije n p aK T H 'iH O  y B e K  n o c e j j y j y  n o c T e n e n e  
n p e jia 3 e , Te ce  h > h x o b o  p a 3 f lB a ja ib e  (K a o  h  B p c T a )  B p u iH  y  H S B ecH iij M e p n  n c K y c T B a  -  j io -  
r o B 0 p H 0  (M aK C H M ajiH O  M o r y h e  n p e H H 3 H o ) , ’q .  y c j io B i io .

BpcTa. 3 a  J ia Jb v  n o j i e j i y  (JiaM H JiH ja n a  B p c T e  K o p n c T e  c e  h o b h  K JiacH cJiH K aiiH oiiH  

K p iiT e p H jy M H  ( n o p e j i  a c o u n j a n H j e  r J ia B H iix  h  ( + )  6 h t h h x  M H H e p a jia )  h  t o ,  n p B e iic T B e H O , 

KBaHTHT3THBHH M H H epaJIH H  C aC TaB , aJIH  H XeM IljCKH C aC TaB  H C T p y K T y p a .

B p c T a  n p e j jc T a B J b a  c t c h c k h  eHTHTeT, t j .  n a jT H H H 'iiiH jv  h  n a j p a c n p o c T p a i b e H H j y  

M arM aT C K y T B o p eB H H y , y j e j u i a ' i e n o r  K B aH T H T aT H B H or M H H e p a J iH o r  h  x e M H jc K o r  cacT aB , 
K a o  h  C K Jio n a , a  K o ja  y n p n p o j jH  o 6 p a 3 y j e  o c h m  n p y rH X , h  B J ia c 'rH T a  c a M o c T a jiH a  ( a y -  

T o n o M H a )  r e o J i o u i K a  T e j ia .  3 a  r p a i iH H e  H 3M eI)y  B p c T a , i j .  K J ia cH (J)H K an H o iie  j u i c k p h -  

M H iiaH T e, y3HMajy c e  n o j i p v ' i j a  H>HXOBe n p o M e H Jb H B o c T ii (p a 3 J iH K a ) . M 3 jjB a ja jv  c e  k o m -  

6 H iiaH iijo M  B e h e r  6 p o j a  o c o 6 H iia , a  h > h x o b o  jje ( j)H H H c a ib e  n p e j(C T a B J b a  r j i a B i m ,  o j j i i o c h o  

KpajibH HHJb K JiacH B H K aH H je.
X e M H jc K e  K a p a K T e p n c T H K e  ( c a j i p a c a j n  h  K o e c J jn n n je n rH )  npH M eH > y jy  c e  y  o c h o b h  

Ka o  j(o n y H C K a K a p a K T e p n e T H K a  h c k h x  c T e H a , h  t o  K a jia  j e  H e j jo c T y n a H  M O jia ju iH  M H H e- 

paJiH H  c a c T a B  y c j i e j i  H e n o B O Jb iie  c T p y K T y p e  (c T a K J ia c T e , K p in iT O K p H C T a Jia c T e  h  c j i .)



Kjiacn(f)HKau;nja cbhx BpcTa Mai'MaTCKHX cTeHa MO*e ce, y3 M a ib a  KopnroBaihH /[hc- 
KpHMHH3HTHHX caflpacaja Mo^ajiHor MHHepajiHHr cacTaBa Koja hhhhmo y ojniocy Ha TK IIK  
npejiJior (llp . 2), npejicTaBHTH o;iroBapajyhiiM jiiijaipaMHMa (cji. 2, 3). flnjaipaMH Ha raj 
HaHHH 3HaTHO ynpouihaBajy KJiacH(f>HKaHHjy, napaBiio 6e3 3aHeMapHBaH.a xeMHjcKiix KapaK- 
TepHCTHKa h npHcycTBo ajiKaJinx 6ojeHHX MimepaJia cbhx ruiyTOHCKHX (H3y3eB c[}OJijiciiaTOHji- 
CKHX H MeJIHJlHTOJIHTCKHX) CTeHa, H TO! y jITpa6a3H H H H X  H 6a3HHIUIX -  paCKJIOnJbeilH 
TeTpaenap P l-0 1 -0 p x -C p x  h 0 1 -P x -H b l-P l juijaipa, h nnTcpMe/injapHiix h khccjihx 
Q-Af-P jinjarpaM. MojjaJiim MHHepajiHH cacTaB ajiKajiiiHX (cf)ejijiciiaix)HjicKHX h mcjih- 
jihtckhx) iuiyTOHCKHX, Kao h ByjiKancKHX cTeHa 6nhe npiiKa3aHH y noce6noj ny6jiHKau,HjH. 
AJiKaJiHe MarMaTCKe CTeHe HHiie jejinv noce6Hy reneTCKy aconnjaiiHjy C T en a .

BapujeTeT. B a p n je T e T H  c y  o h h  n p e jic T a B H H iiH  B p c T e  k o j h  c e  o j i  T iin c K e  B p c T e  y  

H eneM V  p a 3 J iH K y jy , H n p . n o  c a jip > K a jy  MacJ)HTCKHX h j i h  caJicK H X  M H iie p a J ia ,  i ip H c y c r B y  

K a p a K T e p H T H H H o r c n o p e j i H o r  (<5 h j i h  5-10%), a K i j e c o p n o r  h j i h  j i p y r o r  i ie T i i i i i iH H o r  3 a  
B p c T y  M H H e p a jia , K a o  h  n o j a B a  y  k o j i h h h h h  B iiu io j  o j i  H o p M a jiH e  3 a  T y  B p c T y , h j i h  c y  

6 j i H * e  o j ip e ^ e H H  n p e M a  c T p y K T y p n , T eK C T y p H , x eM iijcK O M  ( re o x e M H jc K O M ) c a c T a B y , 

K a p a K T e p o M  n e T p o r e n o r  M im e p a J ia  (n o B H U ie n o j  6 a 3 H H iio c T H  Pl, i B o>K l)eB H TocT H  M - m h - 

H e p a j i a ) ,  B p c T ii h j i h  K a p a K T e p y  c ^ c n o K p n c T a j i a  h  jip .
M 3 jiB a ja H .e  B a p n je T e T a  c e  B p u iH  n p n  c iie iin jaJiH C T H H K H M , jjeT aJi.H H M  n e T p o J io n iK H M  

H c n H T iiB a ib H M a , y  K o jH M a j e  p a 3 y M e B a H > e  B p c T e  caM O  j i e o  o n n i T e r ,  a  H e h  n p e B a c x o j u i n  

3 a jia T a K . Y  TaKBHM  p a jio B H M a  KJiacHc{)HKaii;HjoM  j i o n v n i T e n e  B a p H ja m ije  (p a 3 J iH K e  j i p y r o -  

CTenenor 3 H a > ia ja )  y  O K B iipH M a B p c T a , M o r y  h  T p e 6 a  n a  c e  H 3 p a 3 e  H 3 jiB a ja n ,e M  B a p n je -  
T e T a , K o jn  c e  M o r y  o n p e j ie j iH T H  ( o j i  c T p a H e  c a M o r  a y T o p a )  n p e M a  pa3 jiH H H T H M  o c o 6 h -  

n a M a  33BHCHO o j i  K oiiK peT H H X  3 a j ia T a K a  H C T pa>K H B aiba.

HOMEHKJIATyPA

y  nH Ji.y  o n m r e  K opejiaT H B H ocT H  h  y iiH cJ)im H p aiio cT H  T e p M H H O Jio rn je  c T e H a , K a o  h  n o T -  

p e 6 e  j ia  TepM HHH 6 y j jy  j e j i i i o s i i a ' i n n ,  T a n iiH , K paTK H , 6 e 3  cHHOHHMa, j i a  c y  cHCTeM aTH HiiH , j ia  

H M ajy H ir re p iia m i0 H a jiH 0 C T , o j i r o B a p a jy h y  j i o i h h h o c t ,  j i a  nojiJie> K y je3H 'iK H M  H o p M aM a, 'i i i i ih -  
m o  o j ip e h e H e  n p e n o p y K e  y  n o u i e j i y  HM eHOBaH.y B p c T a  h  B a p n je T e T a , jje r} )H H iica iiiix  y  CMHJicy 

TKIIK ( h  IUGS). Ha o b o m  M ecT y  h c h o c h m o  caM O  ocH O B H a H a n e j ia  3 a  iio M eH K JiaT v p y , 6 e 3  

u n i p e  p a 3 p a j i e ,  npn HeM y c y  H a3H Ba c b h x  B p c T a  j ja rm  y  n p H J io r y  (Ilp. 2  h  c ji . 2 , 3 ) .

IIoMciiK.iai vpa upcTa

Ha3HBe BpcTa CTeHa Tpe6a npeBecTH (rrpaHCKpn6oBaTH H a c p n c K H ) h  H H c a n i  (Ilp . 2):
1 . n o  n p a B H Jiy  K a o  j e j i n y  p e n  (yKOJiHKO H H je  n p e j i y r a H K a ) ,  h  t o :

( а )  j e ju io c j io a c i i e  (" o c H O B iie " )  H a3H B e B p c T a  H 3 B e jie n e  H3 a c o n n j a n n j e  u ia B ii i f x  h  6 h t h h x  

M H H epaJia  (K JiH H onnpoK ceH H T , o p rn ) i iH p o K c e m rr ) ;  reo ip ac |)C K H X  no jM O B a (TO H ajiH T, a jb a c -  

KHT, CHjeHHT); C TpyK TypH  H CJI. ( rp a H H T , JIHOpHT); TaKO H

( б )  c j i o a c e n e  H a3 H B e, H 3 B e jje iie  H3 o jjJ iH K a B p c T e  (M e J ia J ie y m iT H T , o jiH B H H M e jia jie y -  

i i h t h t ) ,  H3 o ju iH K e  B p c T e  h  " o c H O B iio r"  H a3 H B a ( o j iH B H H r a 6 p o , J i e y K o 6 a 3 a J iT )  h jih  c j i . 

( T p a x n 6 a 3 a j iT ,  ip a x H a n j i e 3 H T ,  i p a x H p i io f la i iH T ) ,  a  c a r j i a c H O  k o ji  n a c  n p H X B a h e n o M  
H M eH O B aH .y c T e H a  ( r p a n o j iH o p H T ,  K B a p u jin o p H T , K B ap u M O H i;o iiH T ).

2. Kao jiB e  p e n n  ( c j io a c e i iH  H 33H B H ), h  t o :  ( a )  K a j ia  cy cjioaceHH H a3H B H  n p e j iy r a H K H  

(MHKpOKJIHH-aJl6HT i p a ilH T , O JIH B H H -m ipO K C eH  X O pH 6 jie iIJIH T ) II (6 ) 0 6 a B e 3 H 0  K ajl H o c e  
o jiJiH K e p e j i a  ( c y 6 a j iK a j iH H , a J iK aJiH H ), npn >ieM y c e  o jiJ iH K a  p e j i a  ( c ^ a M iu m je )  n n u i e  

H c n p e j i  " 0 C H 0 B H 0 r"  Ha3HBa B p c T e , K a o  n p H jie B  (ajiKajiHH ajbacKHT, cy6aJiKaJiHH 
K B apiIJIH O pH T, aJIK aJIH II T paX H T , aJIKaJIHII rip aX H JiaH H T  h  cji.), II



9 . EA3AJTTA 0turpmBa) 
inA E inm  (*o*cf»mi)

1 n .M w fa iu ii (do.xptaS)/
2 lHn-tn/ Â. (dojrpmJ), u afluarr 
i  /jtepufćeaajliii (fkurpniu)/

kubco aikvhi Gziajmi:
I. /jnv/ciiinAuaaii/

fK < * *  r» U i n o U K M

rpvnA 
|EA 3H *IH H X  CTEHA

<t) » M in i ja

A- OJOiBOOfTA

<t> avriJiBj n rAEPOH/lA ~

*  A *
<t> nH KPaG A3AJTTA /i±*podoj*pm *a/

<t om m jhjs llh -P H J IO T H T A

Cji. 2. f ln j a r p a M H :  P1 Qpx-Cpx h  Pl -Px-H bl-H bl 01 h  n o a n u H j e  c b h x  ([laMHJiHja (4>.) h  B p c r a  yjiTpa6a3HM HHX 
h  6 a  3HliiiHX CTCiia H o p M a J m o r  H cy 6 a JiK aJ iH o r p e n a .

O ’BAJIK. KBAPHHHOPHTA-KBAPnMOHllOHHTA 
H PAXHA HHE3HTA K B A P ltT A  TMTAI 

t j f a ju n  n iM n in  H uq/đxuandatniil
■ ■■p«wnipiyi t _ l_

U. K/mpn. ta iTnntl /

P= nnaiKiDi«c(̂ rt»|0);F= 4)«dkiibtv>cih; A -V- apcn m bp«*iie nawTp<.wra
hmkiAuxJ- i tun* u tpoMujiufe «v.waNCK« Kjtace, hca aarpane Htpnaji - (ncro) iuiyrcHace icnace

•.ITAH HIA ilPHORAlSHTAl; JIEYKOTPAHHTA; IPHOJIHTA/
_1 tfu n  II puođauuutl 1 II puomiuil

HHCKOAJIKAJIHHX rPAHHTA IMAraOTPAHBn A 
IIIHCKOAJTKAJJHHX PH O /IAIO U A IV lATH O PH O H AiaiTA  /  

_ 1 D c m u i J B i  r p u n  II. Nuora&mjmupuadaipan/
2 u u n a p i n i  12. unatuopuodatpnii/

O rPAHOHHOPHTA; l/IAUHTAI 
II. daipanl

«. KK APnTHOPHTA; IAHRE3HTA/
1 mpmiofn 11. anbtitaiil

« . TH O f H I A  IAHff£3M TEA3AJTTA  / 
II. a n da ia iiS a ja .K ii/

•  OTiAjTK J0OPHTA MOHllOtlHl \i
rrPAXMAtmE3HrEA3AJTTA J1ATHTAIt II iî axuandfJiau6aja.mijl

Cji. 3. f lH ja rp a M  Q Af P -F ' h  iK U HijH je c b h x  tjiaM H JiH ja  (<t> ) h  B p c r a  M arM aTCKHx c r e H a  H 3y3eB  y jiT p a6 a3 H iH H X  
h  6a3HHHHX c r e H a  H o p M a J iH o r  H cy 6 a J iK a jiH o r  p e f l a



3. K ao TpH peHH, K ajja n o c e  ojyiHKe p e jja  (no fl 2 6 ), a H3Bej^eH Ha3HB (2a) je  n p e -  
f ly ra TiaK (ajiKajiHH M H KpoK Jim i-ajifiH 'r jieyK orpa iiH T  h  cji.):

n p e n o p y 'iy je  ce , sanpaBO , j(a ce  y bhiiiccjio>kiihm  Ha3HBHMa BpcTa, cacTaBHe pe'iH  nHiny 
noflaBaifceM H cnpejj "0CH0BH0r n a iiiB a  BpcTe" ojiJiHKe (BpcTe, cj)aMHJiiije, pe jja ) npeM a pej(o- 
cjiejiv , ij. 3Haiiajy  Kojn HMajy y TaKC0H0MCK0j X H japapxnjii (iiecjiejiHHHT, MeJiaiiec|jejiiniHT, 
ojiHBHHMejianecJjejiHHHT), Kao h  jia ce MHHepajiounce o jjjih k c  BpcTe, ^ k o jih k o  je  BHiue oji 
je j jn o r  MHHepajia nH iuy cnojeiiH  n p n m o M  (c})JioroiiiiT-aMcjHi6oji jieynnrrHrr, MHKpoKJiini-aji- 
6 h t  rpaiiH T), n p n  TieMy pejjocjie ji Ha3iiBa MHHepajia HHje 6HTan.

HoMeHK.iarvpii BapHjeTexa

Ha3HB B apn jeT eT a T p e 6 a  jja  c a f lp * H  na3HB BpcTe (K ojoj n p n n a jja )  h  ojjJiHKy(e) 
B apnjeT eT a. T p e6a hx  nncaT H  K ao oj^BojeHe p e n n  (h jih  cn o jeH e  u p th h o m )  h  06pa30B aT H  
TaKo u ito  6 h  ce  Ha3HBy BpcTe jjojjajie ojjJiHKe B apn jeT eT a y o6jiHKy:

1. iipnjjeBa ncnpejj na3HBa BpcTe, npH ’ieMy aKO cy Te o j j j i h k c  na3HBH MimepaJia TaKo jja 
cy 6jiiDKe na3HBy BpcTe 3acTynjteimjH MiinepajiH (Hnp. MejiaHOKpaniH cocnpHTHcaHH 
r a 6 p o H o p H T , n e c } ie jm H -a H a jm H M -J ie y n H T - 6 H0 TH T-aM c{iH 6 0 JicKH . . . .  h t j i . ) .  Y  B a p n je T e n iM a  

Tpe6a H36eraBaTH npecjiHKce: MeTa-, Mejia-, JieyKO-, XHjajio-, cfiepo-, m o i i h o -  htji., Beh hx 
T p e 6 a  n n c a T H : MeTaMopcJjHcaim ..., M e n a n o K p a T H H  ..., JieyK O K paTH H  ..., XHjajiHHCKH ..., h t j j .  

Ha hcth  HaHHii Tpe6a 06pa30BaTH h Ha3HBe BapnjeTeTa cT ena ^kojihko nocToje cneijHjajiHH 
rpajjimHonajiHH TepMHHH (ajiHBajiHT, h  t j j . ) ,  ^ k o j i h k o  cneHHjaJiHCTH HHCHCTHpajy H a ib H x o B o j 

ynoTpe6n (ajiiiBajiHTCKH...).
2. j^ o flaT K a  H 3 a  n a 3 H B a  BpcTe, h  t o :  a )  H 33H B  B p c T e  +  c a  +  o jy iH K a  BapnjeTeTa (H n p . 

x a p i^ 6 y p r H T  c a  n j i a r n o K J ia c o M ) ;  6 )  n a 3 H B  B p c T e  +  6 o ra T  ( c a )  +  o jp H K a  B a p n je T e T a  

( x a p L j6 y p r n T  6 o r a T  n j i a r n o K J ia c o M ) ;
3. Ha3HBH B apn jeT eT a ce M ory rpajum i h  KOM6HiiaqHjoM B apH jairre : l+ 2 a ; h 1+26  

(Hnp. 6 h o th tc k h  rpaH HT c a  nopc^HpoHj^HOM cTpyKTypoM  h c ji.).
H oM eHK JiaTypa B apnjeT eT a CTeHa ca  CTaKJioM (%  V ol.) B piu ii c e  (c a r jia c H o  T K IIK  

h  IUGS) Ha cjie j^ehn  HaHHH: (a )  0 -2 0 , Ha3HB BpcTe + c a  CTaKJioM (flaiiHT ca  cTaKJioM); (6 ) 
2 0 -5 0 , Ha3iiB BpcTe + 6 o ra T  CTaKJioM ( p h o j ih t  6 o ra T  cTaKJioM); (h )  5 0 -8 0 , jiojiaB aibeM  
npnj^eBa CTaKJiacTH Ha3HBy BpcTe (cTaKJiacTH p h o j ih t )  h  (j^) 8 0 -1 0 0 , jjo jjaB aiteM  n p n - 
fleBa o jj Ha3HBa BpcTe ( p h o j ih tc k h ,  jiaimTCKH) H ciipejj o j( ro B a p a jy h e r  iia3HBa BpcTe 
(oiicjjH jjnjaH  h jih  nep jiiiT , 3 3 b h ch o  jja  jih  je  y  cTaKJiy H 20  <1 h jih  >  1 % , Hnp. p h o j ih tc k h  
oncH flH jaH ,... nepjiH T , pnojjaijHTCKH ...).

3AKJbyHAK

K ao 3aKJbyiiaK  npejyia>KeM o jja  c e , n p e  H 3pajje n p e n o p y K e  3 a  CHCTeMaTHKy K Jiacn- 
cjjHKaHHjy h  iioM eHKJiaTypy MarMaTCKHX C Tena, Kojy M o x e  v ' i h h h t h  caM o reo jion iK H  
KOHrpec Ha jyrocjieBencKOM HHBoy, 3a cT py iiH o-T exim >iK y npHM eHy, H 3pajiv o c h o b h h x  h 
TeMaTCKHX re o jio u iK iix  K apaT a, ajiH h  K ao o c h o b  3a H 3pajjy HCTe, K opncTe:

1 . O c h o b h h  iipH H u,in iH  TKnK cHCTeMaTHKe h  KJiacHcJmKaipije ( n p e n o p y H e H e  y  

C C C P -y  3a K opH iuheifce Ha c b h m  HHBOHMa reojioniK H X  H C T pa*H B aiia ); yKJtyHyjyhn (a )  
H 3 j^ B o je iie  TaKC0H0MCKe je jm iiH i^ e :  K Jiaca, r p y n a ,  p e ji, c^aM HJinja, BpcTa h  B apnjeT eT  
(Ta6. 1); K ao h  (6 )  H3jjBojeHe BpcTe jjec|)HHHcaHe npeMa xeMHjcKOM h  MHHepaJiHOM 
c a c T a B y , H 3 y 3 H M a j y h n  n jiyT O H C K e 6eccpejijjcnaTO H jjcK e h  6ecMejiHJiHTCKe cT en e  ( c j i .  1;
n P. 2);

2. ,0,HjarpaMH: Q - A f- P  (cji. 2); P l- 0 1 -0 p x -C p x  (pacK JionjbeH H  T e ip a j ie j ja p , cji. 3), 
P x -H b l-0 1 -P l (AynJiH T pH janry jiap iiH  jjnjarpaM , cji. 3), i j .  c a  H arne c ip a n e  K opnroB aH



(TKFIK) Mo^aJiHH MHHepajiHH cacxaB, 3a KJiacHc|)HKai;Hjy njiyTOH CKHX cTeHa HopMajiHor 
h cy6ajiKaJiHor pe^a (cTeHa 6e3 (JjeJiflcnaTOHfla h cTena 6e3 MeJiHJiHTa).

3. Ham n p e ^ J io r  3a  HOMeHKJiaTypy BpcTa h  B apn jeT eT a ( I Ip .  2).
4. Haui n p e ^ J io r  3a  yBoljeH>e jiB anaecT  h o b h x  BpcTa CTeHa:
(а )  ^eB eT BpcTa cT e n a  (»3  T3B. " c e p n je  JiaM npoH Ta" h jih  "6 p aH m e  JiaM npoH T a"), 

caraacH O  np > e jp o ry  B o ra T H K O B  h  jjP . (1985) (EIp. 2);
(б) TpH B p c T e  c a  aMc})H6ojioM (y (JiaMHJiHjH ra6 p o H fla ): 1. x o p H 6 jie H fla ra 6 p o  2. 

x o P H 6jieH flaiioP HT h  2. x o P H 6jieHjja r a 6 P OHOP HT, ca rjia c H o  Pl-Px-Hbl ; in ja r P aMy (cji. 2).
5. QAP-flnjarPaM (S treckesen , 1978), 3a KJiacH(J)HKauHjy "KajiKO-ajiKajiHHX JiaM- 

nPo(})HPa";
6. T e P MHHH A Hja6a3, cnHJiHT, KeP aTO(|)HP h n P . 3a  cTeHe (j)oP MHP aH e y  iiojjbojjhhm 

ycjioBHMa y P3hom cTajjnjyM y P a3B oja reocHHKJiHHaJia (BaP njeTeTH  o flro B aP a jy h n x  BP CTa 
no TK nK ), h n o P efl cyrecTHje T K nK  h IUGS.

3 a  KJiacH(j)HKai],Hjy HecnjiHKaTHiix MarMaTCKHX cTeHa (KaP6oHaTHTa, anaTHTOJiHTa 
h jiP.), Kao h anjiHTa h nerMaTHTa, HeMaMO nPeflJior, jeP h cth  y cBeTy jjo jjaHac HHje 
3aj^oBoji,aBajyhe PeuieH. K aP6oHaTHTH ce j^anac KJiacHc})HKyjy nPeMa MHHePajiHOM 
(S treckeisen , 1978) h xeMHjcKOM cacTaBy (W oolley & KemPe, 1989).

O bhm nPej^jioroM He nPeTeHjiyjeMO jja 6hjio KOMe 0 rPaiiH>iHM0 KOPHiuheibe jiPyrnx  
cHCTeMaTHKa h KJiacHcj)HKauHja, Kao h ynoTf)e6y jiPyrnx Hay’m o nPHXBaheHHX TePMHHa.



IIpHJior 1. H h;(ckc cK pahenm ia M H H epajia

BC J  aKHCCOpHH MHH. m ijie.-ijicnaT E^GI ■ rBOiK^eBHTH ()1
a KTHHOJIHT i|iejii|cnaTonj]H :■ OJIHrOKJiaC

A đr ■annpaflHT : E a (JjajajiHT * oiiaJi

A.tiz ; aHfla^y3HT F lu (J)JiyopHT :j OpTonnpOKCefl
;:  a.iKa.inn <})ejijiaiaTii Fo (JjopcrepHT Đ t i- opTOKJiac

AJc j aHajmHM ! Fs (JjepOCHJlHT O ri ■| OpTHT (aJiaHHT)

Alno ; ajiManflHH F s |i K h K-Na (JieJi^cnaT P e r nepH icaac

afk-A ru a:iKajmH aM(JjH6oj] f.rl rpanaT J g t ..... :* nH*OHHT
aKajihh nnpoKceH Hbl x o pn6 jien j|a Phl :; (J)noronHT

A m ...... aM(|jH6oJi Ti-Ilbl THTaHCKa H bl n ii.ia inoK .iac

...Awb.... * aM^JIHrOHHT m ........ xeaeH6eprHT m :* n jieonacT

.Ifid i : aHfle3HH H s XaCTHHrCHT £rl i IipHO(J)HJlHT
aHKepHT XHnepcreH n n p o n
3HHT Hyn...... X3JHH Prv :* nepOBCKHT

; aHOpTOKJiaC iitil HflHHKCHT F%... :; HHpOKCeil

Ant...... aHaTac 31 HJlMeHHT pv HHpHT
anaTHT : KBapU

A r t ap(|)OJICOHHT 1 K-ISla- KaJlHCKOHaTpHJCKH (A f) RbU pH6eKHT
; ayrHT ■ K fš K -i^eji^cnaT Rfit pHXTepHT........
THT3HOayrHT Kln KaOJlHHHT R m pyni!H MHH.
GapKCBHKHT Kap6oHaTH paM 3aht

6pOH3HT KepcyrHT :♦ pyTHJI

Bs t.......... • 6acTHT Ks K3J1CHJ1HT Sa :* CaHHflHH

M ........ • 6 hotht KaT3(JjOpHT Sal :♦ CaJlHT

Btv j 6 htobhht Lajn jiaMnpo(J)HpHT Sđ ;: CHHepHT

GaJ 1 KaJIHHT : bast JiaaypHT m ;: CHHepo(J)HJiHT

m : XJ!OpHT : tic /ieyiprr Sdi : conanHT

Ghr ; XpOMHT : Le' nceynojieyipiT Sil - CHJ1HM3HHT

Gcn : KaHKpHHHT tpti jienHgoJiHT Slf * CyJl(|)HHH
: KajiueflOH JienHHOMejian ♦ IIIOpjIOMHT

KJlBBODHpOKCefl ■ Lk*...... JieyKOKceH Spi : CIIHHCJl

Gnl : KOp^HjepHT : Loy JlOBeHHT Sjpa ; C(JjeH

t*rs : KpHCTo6aJIHT M- M3(}jHTCKH MHHCpaJl Src : cepHHHT

Gst i KacHTepHT : m- Marne3HjcKH J>ro ;: cepneiiTHH

&' : aHOIlCHfl . . L .m ....... Marno(JjopHT Srf : UIH30J1HT
3H anar : Mr JlHCKyH m ■: TaJiK

Ihnt..... • flHjaMaiiT Mcl....... MeJlHJlHT i b ... ‘ THTaHCKH
HOJIOMHT MHKpOKJIHH : Toiia3

: erHpHiiayrHT MeJiaHHT T p e M O J IH T

Edt : enipHHflHOHCHT Mnz MOH3HHT Trtl :; TpHHHMHT

...Egr......... e r n p H H : M>. MyCKOBHT Trm ;; rapaMHT

Ehđ w firin h ed en b erg il Mt MarHeTHT Tur TypMajihh

Est : ernpHHcajiHT Mt THTaHOMaTHeTHT W ; ypaJiHT

Ed....... eaeHHT Mt< MOHTHheJIHT ! BHJIHOMHT

En eHCTaTHT Msb MyacaHHT > BOJiaCTOHHT
( eHiirMaTHT MypM3HHT :; 3COJIHTH
• enHfloT He(J)ejiHH £ow MHHB3/IHHT

Evd eBflHjanHT Bten H03eaH Zra HHpKOH



I lp n j io r  2. flH C K pH M H H aH T e M H H e p a j iH o r  H xeMHjcKor c a c r a B a  M arM aTC K H X  c reH a

T p y n a  V J I T P A E A ^ H ' I H H ^  c T e H a

p e j i ■ J i y r o H C K a K J i a c a  B V J n c a a c K a  h  X H i o a 5 H c a j n a

H

O

33<Si02<44(±2); Na20+K20<1.5 
FEM'. OI, Opx, Cp*. ±Hbl 

KSM. Chr, Mi

36<Si02<42(±); Na20+K20<l; 20(±2)<Mg053”
Ol (Faia). Cpx (Di-Aug, Aug, Ti-Aug): ±HW ( m p k i i  6 a 3., Krs) 
KCM'. Pl (.4gm„0). Chr, Mt, 7>-Mt, Ap, Phl. Bl. Grl, Spn

GaMuimja f f i  HHTA-OJJHBHHHTA 
33<SiOj<40%; N»20+K20<0.5

________ fEM : Ol (F*,_x,)_______
OJIHBHHHT

gyHHT
01=90-100, Chr>5; /Qpx;Cpx<10/

M
ipauti ttijtl UEFM JjO TH TA  

36<Si02<44; 0.2<Na20+K20<1.5 
rEM: OI (7^.20),
Opi (En, Br, UV), Cpi (Di, Hd)

( i M iM i i . i u jn  nHKPHTA
36<Si02<42(±2); Na20+K20<l; 20(±2)^MgQ<37 

l 'E: Ol (/ j; :). Cpx (Di-Aug, Aug, Ti-Augj, +Hbl (Mpxa 603., Krs) 
KCM: P1 (Anlox), Chr. Mt. 7^-Mt. Ap. Phl. Bt, Grt, Spn

H

H

x a  PHByprHT
IEM: 01=40-90, 0px=10(5k)-60

H M 5 5 / _________________________________

JIEP30JIHT
rEM: 01=40-80, 0px=10-50 
_Cpx= 10-50_/Hbl<5/_ _
BEPJIHT
rEM: 01=40-90, Cpx=10(5k)-60 
/0px- ,10, Hbl<5/

X0PHBJIEH3AnEPH30THT __
Ol 10-70(90k). (Qp»;Cpx) = 10(0k)-50. Hbl- 10-40(60k)_______||

MEJMEMHT 
rEM: Ol, Cpx;

_MMC^ Fk: Ol; Om: Cpx. Ol. Mt, ±cTaKno___
nHKPHT "
IEM /MMC: Ol, Cpx, Hbl;

JUPW)^OM_Cpx^ Ol 111)1. Mt^±craKno_
KOMATHT
r E M .  O l. Cpx
M M C :  Ol, Cpx: Qm Cpx, Ol, Mt, ±craKJio; 111 nnn*|>< k i

cTpvK'r̂ a_____ ________ _ ____ _____________

• » ' - 
SeSSg-g?). ! * . ! * >  Mrt 

Ot.-11.Att 
fjt!« Sfet, B!t. BMŽ I

(X.
I'. ot (1«, ..|

»<SiOz*,44(i2). mtlSN»j0*K;0<M 
l'EM' 0H. M el. S* cj b . t k  3j> M a  i"!. ht (n'mm Ks.i

*egK t.*tw. 0> .! i. KliđR
m  | | H  j j  1 1  w m m t , cai

«

H

(aHCKyi«IEP«aO'IMn

Ĉ Sa.iKa.lM

Cy6<paMwtuja
AJIKAJ1HHX

EECITHPOKCEHHHKPHTA

('vnipaMtl.iuja

AJIKAJIHHX 
nH P O  KC EH nH K PH TA

0itMu.ttija AJIKAJ!HHX IIHKPHTA
J E M:_Ph MeL £\_B t(Phn______________________
BHOTHTHHKPHT
TEM ^Oi, _C£xJM(AnO_____
MMCj_ 01>25, CQ*l2q-60_, PW(Bt)_10-30,_Am<l5_ _  
AJIKAJIHH BECnHPOKCEHnHKPHT 

T E M 'jn .m tL t, MeI,_Cal _
.O I ^ S ^ ^ M tc ^ O , M e l^ S ^ C a R S J j^ /m ^ R i^ M ^ iP S .5^  N ^ I O /_
KHMBEPJIHT " 
rEM: Ol(Srp), Cal, Phl
OI(Srp)>25. Cal<50, Phl<20; /6apo4>Hmm ac, imKpo-Il, impon, Dmt/
MEJIHJlHTnHKPHT 
rEM: Ol. Cpx, Mel 
M M C . 01x25, C5X=20-50, Mel=5-20;_ 
<PEJlflCnATOHflnHKPHT 
rEM: Ol. Cpx, Ne (Lc, Anc)

(JIA M nP O H T )1

/Phl(Bt)<10, Ne<5/

/(Phl£t,Am)<20/

| rEM: Phl=10-25, ±Lc(Lc’)=3-15, Di=10-27, 01=20-40, ±Rht<5 /cramio=5-17/

JI



Tpyna VJH I’A l.A 3M M H H X  CTeHa
pc i BJIVTOBCKa B V . i K a i c K a  h X H B o ao n ca .u a

dHiMttmjn MEJIHJ1HTOJ1HTA  
rBM '. M el. ž C p \{D iA u e 'D i), Ne, C)l

&OMwmja M E JIH JIH T H TA  
________________rBM: M el, ± O i, C px. F*

A

--
I

K

M EJIHJIHTOJIHT 
rEM: Mel
Mcl_»7U;___ ^'Ql-J0i C px<]01_Ne_ :JW___

'k s t u h T
I'BM: M el. Ol
MeJLf50-20^.01 J 0 _ 4 0 ;____Cpx<10/____
yHKOHAipm 
I'EM: M el. Cpx
M el-50-70jCgx _I0^30j /Ne< IOjO]_10/_
T V P JA H T
rEM: M el. Cpx. Ne
McJ_ 402 0 j C£X^1 0; 30 Ne J  0^30; _0< 30 .
O K A H T
TEM: Mel, Ne
Mel -50-70. Ne = 10-40; /Cp\<10.01<10/

/Mel>Ne/

Mel>Ne''

BECIIHPOKCEH MEJIHJIHTHT
M el=30-60, ±Ne<30; /Bt<15/

iKiin \ r  M - (^jirafniT -N eJlv J IvreJS 
EECnHPOKCEH OJIHBHHMEJIHJIHTHT
M el 30-60 , 01=5-25 /(NeicJCs)<:30; /P h lH t'1 5 /
/ :  R e -n m ir r  - R t -M e -M h ' ;  H L lH a jlU H T  - K s - T . c - . g ^ lT T M T  -c T f lK n a c rT H  

_M E jiH jlH T M T ~  ’ ”  '/M el>Ne(Lc, Ks)/
M el=10-60, C px -40-60;

__/(Ne^ lx K ^ -JO ^ F ^ h l (B t}<lp j_O K 5/ / ;  _Kqn_eliirr H’- ______
O JIH BH H M EJIH JIH TH T /Mel>Ne/
M el=10-50, C px :10-60 . 01=5-25;
|l_/NeJ^M ,JM (_PM )_Am<10/i___ /_ a m r  -CaHBH/________

0  yjlTPAEA3. <t>OHJIOJ1HTA 
TBM: Ne ili Lc (L c), Cpx (Aug-Di), 

 Ti-Aug, Ehd. Edi). ±QI

'PaMu.mja yjITPABA3HHHHX VOHJJHTA
FBM: Ne, Anc. L c ili K s, C px +OI

JAKyiIHPAHIHT
rBM: !C p x » N e /

_m m c _ _ /N c j(H  o j< io /

A

H

yPTHT
TEM: /N e » C p x l  
MMC_Ne.£7f), Cpx Jl()_

"hjojiht
FEM: IN e » C p x l
MMC_ N e  J0 -7 0 ._ C p x ^20-40 _
MEJITEJTHT '
TEM: IC px>N d
MMC: C px=40-70, Ne=10-50; /OklO/

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

H E O E JIH H H T
Ne=40-60, Cpx=30-50; /M<50 01<5; Ne>Cpxl
/Lc<20, Bt(Phl)<10, Mel<5, 01 <50/

i(rir:i'im (c Soz-, rnn ili r -T (>-■ ipnMV iut -Rt-
_M E J?A H E ® E jlH H H T

Cp*=50-70, Ne=10-40; /M>50, OI<5; Cpx>Ne: Ne'-Mcl
_/MeK20.^OK.S^ L - c < J J O^ n_vi n_rnr ^Hj,i !H[l( KH _

OJIHBHHMEJIAHE®EJIHHHT
Cpx=30-70, Ne=10-30, 01=5-25; 'M>50; 01>5; Ne>Mel/
/Mel<20. I.c<10. Ph 1 ['Mt(1 10 /neijieJiBHCKll fiaaajl l  
.iHKnmTr -T e. RerpTnrrjJtt-Arr iwfi\iiwi_-ywian _jT]|fajjp Tjflg  ̂-Bt-_ 

M EJIA A H A JIH H M H T
Cpx=30-70, Anc=10-30; /M>50; OK5/
/01<5, Phl(By<10; (iH.i ii^HMHr: : :[i\jimht

o ’jiliB H H M l^ A A H 'A jiU liM H T
Cpx=30-70, Anc=10-30 , 01=5-25; /M>50; 01>5/
f'h/'B lj ]_0^_/j MnnjlHkB 1 An; ana IIMIMCKII n a ta n r

MEJIAJIEyUHTHT
Cpx=50-70, Lc=10-40; /M>50, 01 <5/
/M eK 10 ,_Ne< 10 jJC_s< I0 J 3 K 5 /;______________________________
OJlHBHHMEJlAJIEyHHTHT
Cpx=30-70. L c= 10-30 , 01=5-25; IVbSO, 01>5/

_/MeKl_0. H_ Ks<l(L_Bt<10^ / __k,i .̂ihhi' R' ii viih i i-kh i in tan
( < t J i o r o n m M E J i A J i E y u m i i  i)1 
rEM: C'px, P h l, L c , ±alk-A m ;
PJi 1 ̂ l 0 -20 ,_I>1;40-ir j^ L c  =_i<L±Kht< 5 /01 <1(L craK JK rfJO ,/, 
O JIHBHHM EJIAKAJICH.HHTHT
(^ m a (J)y pHT)
Cpx=3Q-7Q, Ks=10-30, 01^5-25;; /M>50, 01>5/
/M eKlO, Ne<10/_____________________________________________

k  j i  a  c  a



I pvna I>A'}H’1HHX CTeHa
1"=.' ■.TVTOICKa KJiaca B V J iK a ic K a  h xHioa6Hca.ua

0.1<Na20 + K 20<4.5(±2); 44<S i02<53(±2); 1.5<Na2o+K20<4.5(±2)
IB M :  Pl (/litn.cn). O p i  (Ffv. Br, En) C p i  (D i-Aue. HdI. ±(M. ±H bl II TBM . P l. C p i .  H v. ±Q1. ±Q

11

O

M

<I>. nH PO K C EH H TA-XO PH E J1E H flH TA  ||
42<S i02<55; l)_l^Na^O ( J C ^ O _ l :__//> O p i .  Cpn ±H hl 
'O P T O H H PO K Č E H H T
° p x _ 90-1 ° 0 j_  /Cpx<10.0l< 1 0 Jllil< 1 0 /___
O JIH B H H O PT O nH P O K C E H H T

S P £ - 5 o - « L Q L = 5 J U  ____
B EB C TEPH T
0px=5-90, Cgx=5-90_^__/Q<10HW<10/_ 
O JIH BH H B EB C TEPH T
O px |C px  10-80, Ol^lOjflO; _ /H bl<K )/___
KJIHHOnHPOKCEHHT
Cpx 90-J_00; _ / O ex<10,OI<10HW<10/___
OJIHBHHKJIHHOnHPOKCEHHT 
Cp»"50-90 , 01=5-40; /Qpx<10Jlbl<10/
XOPHBJIEHflAnHPOKCEHHT
Px-J5_9 ''. BW_=5;50;________ _^01< 10/___
OJIIIBHH-XOPHBJIEHHA nH PO K C E H li
Px=30J(0. O l - 10-40. IIbl = 10-4.5______
XOPHb.lEH;lin
llb l= 90-100 ;____/tfo :O ijg< ap Ql<10/
"lllIPOKCEHXOPIIEJIEHJlHT
IIbl=45t 90, Opx;Cpx=5-5Q; _  _jOJ<U)/____
O .H H B H H X OPH BJlEH flH T

_IIb l =50-90 J)l=5_-40;____ /Cpx;0£X<10/_
o jB iB H H -n H P o k cE H  x 6 p h b j"i h  i , n n
H b l=30-80. O px;C px 10 45. 01 = 10-40

&aMtiAuja nHKFOEA3AJITA (ItliKpodojiepnum) 
42<Si02<46; 1.5<Na20 + K 20<2.0 

fB M :  Ol. Cpx (Pgt, A u z ) , Q px, Pl
I1H K PO B A 3A JIT  (n E K |io j o j ic p « T )

TBM: Ol (Fa10 25)=15-60, Pl (/ljfe  «)<40, Cpx=15-25, 
Op]t(A,i,. 0=10-15. Rm=2-7; ±Bt. cT aK .<20 / o n e a n T  -O b>Px

<P(iMUJwja rA E P O H JIA
42<SiO?<54; 1 5<Na20 + K 20<4.5

' vhM :" p j " '7 o m . '± ;Cpx. ±O I;±(H bl)t

tHiMu.iuja B A 1 A .1 T A  (d0jiepu"ui)
46<S i02<53; 2.0<Na20  + K20<4.5 

P l. C px (Pgl, Pgt-Aug, Aue. D i-Aue. f-Aug): ±Q I. +Q . ±O px

II

M

I ABPO
PJ_-3_5-6.5, Cpx_=35(30_^-65j_/Opx;OI;Hbl<5/ 

"O JIH B IIH IA B PO  "

uiojiemucKH:

_ pl = l 5^ - ^ c p ^ = l ° ^ (L 2 ! ^ - 2 5I?5 l)l-/QP*.'I?b<5/ II A «n- n -A u a -m -s s - ,

O JH IB H IIB A 3A JIT  ( o j ia iB H j o j ic p n T )

Pl (^D50.go)=35-55, Ol ( fa 15.50)=5-15, C px(Pgt, Aug, sub-Ca

IIO P H T
PJ_ 35-65 Q px=30-60(65'); ,Cpx;01;Ilb!^.5/ 

"O JIH BIIH H O PH T

_ Rin ^,_±Hbljj!£t:_±J^l,x: i'raKio _M)_y 6a3aJTry/_ _
E A 3A JIT  (.nojiepn r)
Pl(y4n40.70)=45-65, Cpx(AugJJi-Aug;PgtJ>gt-A ug/-A ug)= l5-45,

Ph O ^V O j i j  l^-M,OI=5_-35(55kK/Cpx^Hbl<5 _ |L M l^fe^)^2^^m _2-X 0j_n jjia_r< 3_0 ._±Q ± O E x/j_aiiiJ i* jr _  
rA B P O H O P H T  ’ " |f J1EYKOBA3 A JIT (jitvKo.iojitpnT)
PJ_ 35^.^)j>x^C j>x=S60; /p[H bI<5/_  JLPI W»50-75>=50-70, C px(Aug, sub-Ca Aug, Di-Aug, f-A ug)-W -25 , 
O JIH B H H rA E P O H O P H T  ~1 Q (rpaHo(})Hp)=3-5; /Ol (Pd25 60)<2. Rm=3-15, cTauio<30/

_ P I -35-6.5^O px;Cpx_=l_()j-5(_KOI_5-35_(_55^)_ II_______________________M M onM tO jm u_________________________
fp O K T O jfH T  "|pX H  H EPCTEH  h  A 3A  JIT
Pl_-35^5J)J_-35(25^)-60(65 ^ ; J  Oj>x^j>x<lii j,! '>■ <5/ II Pl (>l/%).9o)=45-60. C px (Q '-/l^ )= 3 0 -4 0 .

” O px (Hy=Fs10.15)-2-10 
/Q] (F*r>-An)=2-6, R m -1-7 , ±Bt, craKJio=8-10/__________________

A H 0 P T 0 3 I IT
P1 (,4»5Q ^)=90-100; /Qpx;Cpx<10,Hbl<10/
XOPHBJlEHJIArABPO
j_PI=35^65^ H bl lp ;65_C px> 10)^________
X O PH B JIEH JIA H O PH T
(PI=35-65; Hbl=10-65; Qpx>10)k-__________
X O PH EJIE H flA  I A E P O H O P H  I
(P l=35-65, Hbl=10-65, O p o lO , Cpx>10)



Tpvna E A 3 H H H H X  cTeHa
pcjl K . i a m  BVJiKaHCKa n x H B oao iica .iaa

343ft©,:<-53&23: m M i  QL G px. *frsp
(PaMiuuja C y E A .IK A .7H H X  E A 3A J1T A -T P A X H B A 3 A JIT A  (cyoa*uca.nwx do.iepiaua-mpnjpućo.iepuiua) 

TB M \ P M flis jO . O K M ^-O . C p x (/j//g ,7 ;-/4 ^>Z3?\i!a/.i,̂ y-Aug./-A«)g£an). ±čsp(/jflr.r9/-,5,,ž»)±Krs. tB l
CyBAJlKAJIHH OJ1IIBIIIIBA3AJ1T (cy 6 a .iK a jm ii o .ih b h h  io jic  p m  ) /P l< 5 0 /

P1 ( ^ 35.85)=25-45, Ol (Fam_6o)=10-25, C ^ \(A u g f Ti-Aug, SaJ-Aug)=20-40; /±Fsp<10, ±Bt<5, Rm (Mt
y  5; cr£Kiio<10_ (60)/ J _____ SiO,<49; A I£ V : 16;_KaO<.1^8; J i i  O ^ j J ^ O v l }  lj. MgO>5 J ^ 5 0

C yE A JlK A JlH H  O JIH B H H JlE yK O E A 3A JIT  (cyfiaJiKajiHHOJiHBHB 0 JiiiBiiHJieyK0 j |0 JiepHT) /PI>50/ 
P l (y4«25.75)=55-70, Ol (Fa10.35)=5-15, Cpx (A ug , Ti-Aug, 51a/)=10-30;

_/R_rn=y 5, craKJio<10_(55)_____ |___________S[ (^> 48^  A l jO jJ (k K20 < .  t 7jO_ J  J i M j j f  fcO  _11,_R>M
CyBAJlKAJlHII JIEyKOEA3AJIT (cvSaJiKaJiBH neyKoj]ojiepiiT)

PL (yl«55.70)3;60-80, (C px(Aug,Sa/), ±O px ( / '%  33): ±°>  (Fa2CM5))=5-10;
/R m = M 0, craKJio^15-30/______j____  _ _  _  _  _    AM K ____ ( B O^ J ^ _ M ( M
XABAIHT (AHJ3.E3HHEA3AJ1T) >
P1 U«3o-5o)=35-60, Ol (Fđ35_55) = 5  30. C px (A ug , Sal, Ti-Aug)=25-30, ± F sp  (Ani)<5
/Rm=5-10, craKJio=5-10/ _I I*e~0»il*c0 1111.  I*»CV 2: McO 4-6
MyiJHJEPHT (OJlHrOKJIACEA3AJIT)
Pl (/l//i5 40) 50-60. Fsp  (Anr,Or Snn)- 10-15, Ol (/y 40 10-25, Cpx (Augf-Aug,Sa]-Aug)=5-\0
/Rm=5-10, craioio<15/ I 0 ! ( / . i , , ) ,! ' ■■ ', K-O -2. M>>0 A: ' ’a O .- ; d ‘e -0 ,-I 'eO i. TiO-:
T P A X H B A 3A JIT  (Tpaxn^ojiepiiT)
Pl (An20.75)=15-55, O l (Fai0.70)<15, C px(Aug, Ti-Aug, Sal, Di, Eau)=5-35; Fsp  (Anr,Sa,Oi)<5 
W O ,JK rs _^._Rm ^._rr£»;^_80 _  ^  K|^_ [it _ K ^ - j j k _ l _ -  >J  i .
IU O IIE O H H T  ( ib c o k o - K  i p a x n 6 a i a . i l  h  i p a x R jiu .it  p n ■ i

Pl (/4/j15.75)=20-55, Fsp (Sa,Oi)=5-35, Cpx (Aug,Sal,'I'i-Aug,Di.Hau)=15-30, 01=5-25
/BK10. Rm<5, craKJio<55/; iuouionBT, FI:M=45-55/ |___________  K-H >^; K-(>=4.5

^ N i^ O iK jO S a i ilSSSiazSSStitZ): 5 S N a j0 K 20 .< ):
F ' (N c .L c 'A m .C m . Siif). ±1*1 (/U 4,.«). -F*I>, | |  /75W P H & i i ^ s , ) . P s p B l i . S a , Q r . 4 u i J .
C p* (7 ) i io g fim A o g fiiJ Iđ ) . ±A«i W rsJ ircJIiiM f\ II f p x  > Ti iu g , F:mi. Bgr. Dil

'M- <)l Bl (P h lJ^pm i.firtA p .M l^S pn , Rln || 1>I \m  • HrcArfJI*). Bli/V'. /  jr '/i,A ||.? ;-M l S pn  ( . rl
0O M iuuja B A 3H H H H K  O O H ffO JIH TA  

10<Na20 + K 20<21; 
________FBM: F ' (Afe, Sdl, L c). C px. Fsp

0 a M U J iu ja  H A 3 H 'IH H X  <POH/IHTA 
44< i.i02<50; 6<Na20 + K 20<14

rB M :  F ' (Anc, Ne, Lć), C px, O l. Fsp
JI O E JIH C nA T H JO JIH T

C pj 30-50JJe 30-50l ’sp  5-10 inalinil-Fsp<30
®EJIflCnATHEOEJlHHHT 
( j)x_2_U J .  J N c  Fsp_ S  1J ; /±01 <5/

0>EJiacnA TyPTH T (Nc>Cpx)
Ne^VO-^O.^Cpj^-^O^Fsp^S-lOJ^/jnvil -Fsp<26/

AHAJIUHMHT
_Anc=4_0-«) j::i>x_;2_0-£) j ' ' s p _ 2 j ; ;_  _  _/±01<8/_

TABHT
S d l=30-50. C pj 5-20, Fsp 20

iPEJIMCnATJIEVmiTHT

®EPrycHT
C px -30-50, L c '-40-60 , Fsp<10 
/ f i o p o . i a m i T  -MtC- 
/HTaJTHT. M<35

J IO ro n H T -O E J lf lC n  A T  ,IE y U H T H T )
L c= 10-45XJi=10-35_Phl J ( ^ 3 y ^ £ 0 ; , 5 £ ) = l 0-25,01=7-20; Aa-Am<5_ 

" (<i>JioronHT-AM<i>m;oji jie> i ih ih t?  
L c= 2 5 -3 0 fh l = 10-25. alk-A m =10-25J)i=7-25; /Ql=2-5

0 OMtumja AJIKAJIHHX rAEPOHffA  
44<Si0 2<53; 4<Na2O l K20<1S 

Pl (4«m<o). ±F sp . F ' (Ne. Anc, Lc'). Cpx. ±QI

0 O M U A u ja  AJIKAJIHHX EA3AJ1TOH/IA 
43< S i02<52; 5<Na20 + K 20<13

______________TEM : Cpx, O l, P t, F sp , F '

H

TEPAJIHT
PI M /Jg 2 ) _2«:40 .N e _10; <50x:jix_  1£- 60 ,_OI< 20 _  
TEIUEHHT
P l l ^ u J  _2fM0.A_nc_-K)-3(lUC£x_=20-50 ̂ O J ^ O  
EC EK C H T

H E O E JIH H T E O P H T  (fiaaaim i)

pJI4?5fl «)=20J ° ^ i £ : ,cpx= 10-40 yoi < 2 0  j s p c io /
JIE y H H T T E ®  P H T  "  "
P l C ^ r,,,) 10M 0 X c =20-40 ,Cpx=20-50;/Ql.< 1,0̂ s_£<10/_ 
II K<D EJIH I l l P A  XH I.A  3A  JIT

P 1 G 4 % )^ f3 < M £ ,^ £ = M -2 0 J i^ y _ 0 ,C p x = M J ^ /Q l< 6  || PI(/4fto.5n)=30-50Jsp=10-30JNe=15-20.CpxlQ-30 
U IO H K H H HT f  JIE yU H T T P A X H T B A 3A JIT  (KajaHgi)
Cpx=30-70;Fsp=10-40;Lc'=5-20;±Ne=5 10+Q1<20 |[ Pl(.4fli,MQ)=20-40 Jsp,C px= 10-30X c=15-30; /Ne<10/

K

K



r’pyna B A 3 H H H H X  cTeHa
pea ■ iv io a c K a k  .1 a c a b>JiK aicK a h x a io a 6 H c a .u a

0 .  E  \3 H 'H IU X  'D EJIffC nATO H flC H JFJIH TA  
45<S i02<53; K<Na20 + K 20<18 

rE M : F sp . F ' (Afe, Sdl, Ks). Cpx. ±Am

<I>a.miAiijn E A 3H W H H X  D O H O JIH TA

47<SiO'2<53; 8<Na20 + K 20<12 
IE M :  Fsp. F '.  C px. ±OI, ±PI

A CEPIIAJHT IIEOEJIHIIMEJIAOiOHOJIIIT
FBM: Fsp, Nc. C cn. Cpx Fsp=30-50, Ne=10-20. Sdl=5-15, Cpx=5-20<30,

K Fsp=40-50. Ne=15-25, Ccn=5-25, C£X=5-15 /Am=5-15, Pl<5, OI<5/
A HAyJAHT JIEyHHTMEJIA®OHOJIHT
Jl FBM: Sdl. Ne. Fsp , Cpx, ±Am Fsp=10-30J-c=30-40, Cpx=10-20<35. Ne<10.
H Sdl=30-50 JV c:5-20J'sp  20-40 ,Cp*=5-10 ,Am<10 +P1<5, AmdU)<5, ±OI<5; ojich.tht - < £ k :  Phl
H PHUIHOPHT (cDJ10r0nHT-JIEyUHTM EJlAH>0H0JIHT)L

FEM: Ne(Ks). Fsp . Cpx. ±Arn. ±Lpm Lc=10-50, F sp  (0r,sa)=10-30, Phl=10-40, Di=10-30,
Ne(Ks)=20-40 ,Fsp=40-70,Cpx=5-20, Am;Lpm<10 ± R ht<7. ±OI<7

Tpyna H H T E P M E JJH J A P H H X  CTeHa
pe.'l ■JIV T O lC K a K J i a c a  B \.iK ;i» tK a h  X H io a o H c a .u a

53<SiOj<64(±2); 5>Na20+K20<7.5(±2)
rBM: PHAih-, v : ) m U o h J m + O v x (H y )± C p x (A u e )  || P l(/l^M -,),O px (Hypii,BA, C p \(P fitA ug), B bl(baz.)

H <I>ciMu.wja ’IH O r ilT A || <PaMUMtja A H JJE 3 H T E A 3 A JIT A

O 53<Si02<57(±2); 5>Na2O iK 20<5.7(±2)
P F B M : Pl (Ajy„, <,-,), ±C px, Hbl. Bl rBM: Pl. O px, Cpx

M illlO PIIT AHJIE3HTEA3AJIT
A FBM/MMC: P l. ±C px . Ilb l B l; j5k=5-65%: Pl (/l««J fi5)<70-75, Cpx, O px; /Ol. Hbl/
JI PI(/4/>,5.5o)= 55-95A ug< 5-20 ,H b l< 40 . B t< 40 , /Qk<5 £2m:=35-95%: P ltA u^), Cpx,01, Mt, craKno, pe-rKo Q/
H 0 O M U .w ja  K B A F H H H O P H TA <l>nMu.\ujn A H ffE 3 H T A

H 56<Si02<64(±2); 5.7>Na20 + K 20<7.5(±2); 57<Si02<64(±2)
FBM: P l. 0 ,  ±C px. I lb l . Bt FBM: P l, O px, C px, Hbl

K B A P U n ilO P H T A IIflE3H T
FBM/M MC: P l. Q. ±C px. B b l, Bt; <&c:=15-50%: PI(/1;Vj-5o), O px,C px, H bl, Ml; /O lJit/
Pl L4//,„.5„)=55-90.Qk=5-20, B t;B bl<35, /Opx,Cpx/ Om . 50-85%: l’K .l// < ), C’px craioio, peTKO 0 /

6  KiO<<>-M<±2>
m m  «  (A n»iđ. F*p, Bbl (Fe.n) * 1, >-«p* (/&). II l'BM' «  M t-« ) . Fso, <>pt 7/n Gp*(/lug. Ti- 
m m A u K ,  n - A m ________________________________  «g). Ti-HI> (T i-B bl). ±B t_________________________

X <t>. C V B A JIK A JIH H X  m O F H T A -M O H H O H H T A <J> T P A X H A H JJE 3H T E A 3A JIT A -J1A T H T A
53<Si02<57(±2): 5-5.7<Na2O l K20<7.6-8.2(±2)

FBM  P l. Fsp. H bl. Bt, pebe ±C px FBM : P l, T’AAug, 7/ n b l

B C \  BAJIKAJIHH flH O P H T IP A X H  A H flE 3H T B A  3A JIT
Pl(/4w ^^)=55 95. F s £  =I_10. Q <5_Hb;Bt;Cpx<40____ <Sk : ~ 10-40%:P l(Auia 60) ,Cpx( T i-A u g A u g ) ,Opx (Hy)
M O H H O flH O P H T pelje: 7 /~H bl. 01;

A PI(/ln2fl.5(i)=60-85iF jp l£ 10_35X^<5; H W 3 l,C p x < £ 0 _ _ Qm :~60-90%: Pl ( A i i ^ .^ ) ^  Ti-Aug, Ml, c raK n o _  _
M O H H O IIH T JIA TH T "
rBM : Pl Fsp. H bl. Bt. Cpx; P lk(/1«3050) =35-65, <T>k\ Pl (A /i40m). C px, Fsp; /petje: Hbl. B l, 01/;

a Fsp 40-70. Q k<5; B t;H bl;Cpx<40 Ou- P l. Cpx. Bt, c r a K / io

<t>. O ’EAJI. KBAIUJTHOFHTA-KBAHIM OHUPHHTA <I>. T P A X H A H ffE 3 H T A -K B A  P lfJ lA  T H TA
57<S i02<65(±2); 5.7-7,5<Na20 + K 20 < 8 .2-10.5(±2)

K FBM\ Pl. Fsp . U bl. Bt. 0  pel)e±Cpx rBM: Pl. Fsp. 7/-Aug, 7/-H bl
C yB A JlK A JIH H  K B A P H H H O P IIT T P A X H A Iig E 3 IIT
PI(/1«m )=55-95.q " _V 20J1N itX 'ex<35,K sp^=  1-10 _ ©ic-5-40%: Pl(/1//M5o),0px(//K), C p x (Ti-A ugA ug).

* K B A P H M O liU o flilO P IIT  " ti-H b l. Bt. 01  ( / '^ , .67)<1;
(Pl(/l//v 65-90.g  =5-2U)\ Fp_5_5£;HbKBj.C||x<35 _ O m : P I ( '4 / / 2 ^ ) , _ 0 £ X ( / ^ , _ C g x ( J4 u ^ ) ; _ M t,_ C T a iJ io _____

K B A P U M O IIH O IIH T  ' K B A PU JIA TH T

J t FBM: Fsp. P l. Q. Ilb l Bt; Pl l'(/1//305rj)=35-65, <I>k: V\(And-Lab)f s p (  Or,Sa),Op\(H y ),C px(A ug)3 t ,
Q k=5-20. Fsp  5-20; llb l Bt<35 Q, Ol (p e T K o ) ;  Q m :  Pl, Fsp , Q , craKno



T p y n a  H H T E P M E ,D (H J A P H H X  CTeHa
pc j ■jiVToacKa K J i a c a  BvaKamcKaHXHioaoHca.ua

đviMu.iuja '"HJEHHTA | fI>ciMu.luja TPAXHTA
G 54<Si02<64(±2); 7.S-10.5<Na20 > K 20<9.0-14(±2); 57<Si02<66(±2)
* rEM\ P l, F sp , H hl. B t, Cpx. Opx rBM: Pl. F sp , C px, H b l, B t. Lpm
£ CHJEHHT TPAXHT
Ai rEM: Fsp. P l. O px, Cpx, Bl. Illil rBM: P l. Fsp . Cpx. H b l. L pm . Bt
n (Pl (/4% 39)=10-35. Fsp=65-90)k, 0px-.70; <&k :-5-60%; P Fsp  (Aor,Sa),)
K Cpx<30, B K 30 /Q k<5/ Cp\(A/jg l'i-Aug. Opx(Hy), H bl, L pm , B t, ()]f/v;.; <
A AHKAJIHH®EJlflCnAT CHJEHHl Qa(=40-95%: Fsp. HM. Bt. craK io o|n(M|iii|i KppniTunpiip
31 FEM: F sp. H bl. Bl. Cpx, Opx ■■T|inrpHp tipinn lftnrnrfmp il iiiiivfi/i:/

11 Fsp  ( £ ^ 4 ^ 8 0 .  H bl;C px;O px<10, (<I) Jl O r o n  H T IP A  XIII)'
H Bt<5; /Q k<5, H “<10/ rBM: Fsp. P h l. ±C px. ±craKJio, ±OI

Fsp (Qr,5 'a)-20-70Phl = 10-20; Ol 20J>i 15; /Br- 20/

22< N a,0 iK .,0< 22 .5 f±2): 53<;SiO,<64(±2). 7.8. iNa^O t K->0-.2?.5(:fc2)
FRM. ScH, H}m, Nss. '&en, Aaa). Fsp. A h m /if :  !>: (M , Sđt, M o ; Ityn, & !,. Aua). F sp , A b
£peb.mgii Gp* \Egr, -Hđt: ipeb. (%gi, C px  HMgr. Jšm.'n-Avg., Aag, Hd, Vi IM);

Am {.-\ir\Rbk Tirk.Kr:.xla). I.ei). Bl ( l.p!n, Btl, Am (Arf', RHk, Brk, Ktp, Kr&Ha)
<PnMiLiujn AJ1KAJIHHX CHJEHHTA (6ei. -F') DtiMUjmjti AJIKAJIHHX TPAXHTA

53<Si02<66; 7 ,« -ll< N a2O i K20<9-14; 53<S i02<64(±2); 7.8-11 <Na20+  K20<9-14(±2)
I BM: Ab, F sp , a lk -P i ,  alk-A m IBM : F sp , A b (peb- OJg). a lk -C 'p i, alk-A m

AJIKAJIIIH CH.IEHHT A JIK A JIH II T P A X H T
A b £gr.E an .H as.R bk  J lrk . ±Bt +I,pm . Fsp. ±PI rBM: Fsp, A b (peb.Olg), a lk -C px  (Am)
Fsp<65, Ab(An5.i0,peT.20)=10(>10k)-90, F sp  (Anr,Sa)=40-50. P1 (_4«5.25)-10-25. alk-Px<20

m
alk-C px(A m )=l 3, Q_^<5 
TEH C BEPrH T ~

Am (Arfj_Brk, Krs)<Ai Q<.i, craicno<75 
(AJIK A JIH H  O.IOrOIIH n  PA X H T)1

rEM: Fsp. E gr, Eau. R bk. A rf. H a. B rk  ±Bt TBM: F sp , a lk-A m . P h l, C px, ±OI
Fsp 6U-90, Pl k<10, a\k-Px(EgrMau), F sp  (Or^a)=40-60, Phl=10-33, alk-Am(/?Af, m-Arf)

n alk-A m (RM ' Aif, Ha. Brk)=1-25, Qk<5 =5-30, D i=l-20, ± 0 l< 20  /Opx(Br)<3
<t>a.Hwwja DEJIffCOA TOHJjCKHX CHJEHHTA &aMiiJiuja (pOHOJJMTA

53<Si02<58(±2); 12<Na204-K20<17(red.22,5) 53<Si02<60(±2); 1 I<Na20 + K 20<18(±2)
K I'BM: Fsp. F ',  Cpx Fsp-i F;»>Cpx/; ±A b, ±I,pm FBM\ F sp, F '.  C px (alk-A m ). ±B t

O O JA H T H E O E JIH H O O H O JIH T
rEM: Fsp. Ne. alk-C px. alk-Am TBM\ Fsp, Ne. a lk-C px. alk-A m

A 0r= 30-60 , Ne=25-40, a lk-C px-5-20, alk-Am<18 Fsp=40-60, Ne=20-40, alk-Cpx=10-20, alk-Am<20;
Jiy jA B PH T ±PI ( .4% 10)<10k
VBM\ Fsp, Ne. Ab, Egr, A rf

3 Fsg=35-50JJe=20-35Ab= 5-10JEgr=10-40, Am<30
M A PH yiIOJIHT
TBM: Ab, ±Ne, Egr. +Lpm , ± IIa . ±Mi

H Ab=50-80 Ne<30, E£r=15-30, Mi<15 
M H JA C K H T
rBM : Fsp. Ne. Bl (Lpm ). +P1, ±Am

H Fsp=20-60. Ne=20-30. Bl 5-20
, ±Am<20; Ba-Olgc20 JIEyUHT® OHOJlHT
nCE>7IOJlE> UHT CHJEIIHT Fsp=50-70, Lc=20-30, Cpx=5-10. ±Bt<5;
rBM: Fsp. L c '. ±Ne. Cpx. ±BI ±01< 5__________________ ______________
Fsp 20-60. Lc ' 25-80, ±Ne<10; (< K JIO ronH T -JIE yU ,H T  OOHOJIHT)1 -
Cpx=5-20. Bt<10 Lc=7-40, Fsp=  10-40, Phl=10-20, D i= l-15 , ± R h t :5;
'fiapnjiaHHT /01<10, craKJio<25

(® J10r0nH T JlE yK 0JIE yU H T H T )‘ 
Lc=25-70, Phl=10-25, R h l<25 . Di=2-10;
/01<10, craioio=5-4Q/



Fp yn a  K H C E J I H X  cTeHa

pc 1 ■.■VToicKa KJl a  c a  BVJiKaacKa h M iau ao H ca .ia a

I'BM: P l (Au10.fo). Fsp , Q SiO,>64±2; 7,5>N a,O i K ,0<8.1 Pl (A n]:^ ) .  Fsp (Sa.On. Q
ipaMti.uija rP A H O ffH O P H T A |  tPaMtijitijn JJAU.HTA

rBM: Q. P l, Fsp , ±M 64<Si02<68; 7.5>Na20 + K 20<8.1 TBM: Q. Pl. Fsp, M

H I’PA H O JIH O PH T
IB M : Q . Pl. Fsp. M

flA H IIT
TBM: Q. P l. Fsp. M

MMC: Q*=20-60, PI*=65-90, F s ^ = 10-35 MMC: Q*=20-60, PI*=35-90. Fsp*<35, M >10, C TaK no

O T O H A JIH T

rBM : Q  P l. ±M
MMC: Q ’ =20-60. P l’ >90. Fsp*<10

MMC: PI=20-30. Bl=8-10, Am=5-10, Cpx 2-5 
(9m=60-80 (h cth  MHHepajm h  craKJio); oiiHc;iH]aii. n.ioivhan

P VaMit.it,ja  H H C K O A JIK A JIH X  r P A H H T A c p a M u .iu ja  H H C K O A JIK A JIH H X  P H O JlA IjH T A

rBM: Q . Pl, ±Fsp S i0 2>68; Na20 + K 20<7.1 rB M : P l. Q , Fsp . ±M
nJIA I'H O rPA H H T n J IA rilO P H O flA H H T

M rEM -- Q . P l. Fsp 
Q *=20-60, Pl*>90, Fsp*<10

rBM/MMC: Q*>20. Fsp*<10, Pl*>90, craicno 
<&c: Q=5-10, Fsp=5-10, PI=25-40, Cpx=4-5, Ain- 4-5;. 
i2ii:-55-90 (hc th  MHHepa.iH)

A HHCKOAJIKAJIHH rPA H H T
rEM: Q . P l. Fsp

HH CK O A JIK A JIH H  P IIO JIA H H I
rBM: Q. P l. Fsp

M M C:Q*=20-60. Pl* 10-77(65 ). Ksp*=35-90 MMC: Q*>20, PI*=10-65, Fsp*=35-90. ct,ikjto

JI <bk- Q=28-40. Am=4-5, Cpx=3-4. ()px  2-3:) 
O.v. 6(1-S(1 (hcth MHHepaJiH)

<PaMtijiiija rP A H H T A (PaMiuitijn PH O JJAIIH TA

II FBM: Q . F sp . Pl 68<Si02<73; 7 .0<Na20 + K 20 < 8 .1 GBM. Q . P l, F sp . ±M
TPA H H T I’H O .IALIH T i j(e.ieHHr)
GBM. Q . Fsp . P1 rB M : Q. Fsp. Pl

H MMC. Q*=20-60. PI*=10-65. Fsp*= 35-90 M M C  Q*>20, PI*=10-65, Fsp*=35-90, cr a K J io  

<Hk  Q=5-10. Pl=10-15, Fsp=5-8.
Rt =4-8.Am=3-6,Cdx= 1 -2 O m=70-98 (h c th  MHiiepa-iH)

HaMuJitja J IE V K O rP A H H T A <PaMtijittja PH O JIH TA
l'MB: Q . F sp , Pl SiO,>73; 7< N a,0+ K ,0<8.1  rBM: Q. P l. F sp

JIEyK O rPA H H T PH O JIH T

TEM: Q . Fsp. Pl I'BM : Q . Fsp . Pl
MMC: Q*=20-60, Fsp*=35-90. Pl* 10-65 MMC: Q*>20, PI*=10-65, Fsp*--35-90. craKflo

Q=10-15, Pl=10-15, Fsp=5-10; /Bt=2-3, Am=2-3, 
Cpx=l-2.0px=l-2_CZti:75-90 (h c th  mhh.): 
KHaptfKepaiftotpup = Knapiia.inH i ni|i■

G l'BM : Fsii. P l. 0 .  +M SiO ,v6-U '2); 7.<pfN a,O fK ,a»8.1 Fsp. 0 .  Pl
0a.Htt.mja K B A P H C H JE H H T A fpa.H UJtuja TP AX H JJAH H TA

55 rB M .  Q. Fsp. P l. M 64<Si02<68; 7 ,5<Na20 4-K20 > 8 .1 TBM: 0 .  Fsp. Pl. ±M
KBAPHCHJEHHT T P A X H flA H H T
I BM: Q Fsp. Pl. M TBM: Q . Fsp  Pl. ±M

l> MMC: Q*=5-20. Fsp*=65-90. PI* = 10-35, M>10 MMC: Q*=5-20. Fsp*=35-90, PI*=10-35, cr a K J io

<PaM wtttjn C yE A J1K A . 1H H X IP A H H T A tpaM U Jtttja TP A X H P H O JJA lIH TA

A rBM : O . Fsp. ±PI 68<Si02<73: Na20 t K 20>8.1 TBM: Q  Fsp Pl
A JIK A JlH H O E JiaC IIA T  I PA H IIT A JIK A .lH H tE JI/IC n A T T P A X H P IIO JlA i;H T

I'EM: Q  Fsp rB M : Q. Fsp
E MMC: Q*-20-60. Fs£^>90 MMC: Q*>20. Fs^jJ 911, cr a K J io

M H K PO K JIH H -A JIEH T I P A IIH T O H TO H H T

IB M :  Q . Fsp. Ab rB M : Q . Fsp, Ab
K MMC: Q*=20-60. Fsp*>lU. Ab*>10 MMC: Q*>20, F s ^  -10, Ab*>10. c ra tjio

O ’EAJIKAJIIIH rPA H H T IP A X H P H O JIA H H I

I'B M 'M M C : Q  Fsp. Pl; rBM: Q. F sp . Pl
X Q* 20-60. Fsp*=40(35 )-90. PI* = 10-60(65 ) MMC: Q*>20, Fsp*=35-90, PI*=10-65, cr a K J io



M a m a T C K e  c r e H e  -  cH creM aT H K a, KJ>acH(})MKanMja h  HOMCHKJiaTvpa

Tpyna KHCEJIHX cTeHa
pejl a .iv n ia c K a  K J i a c a  B v .iK aa cK aH X B io a5 H ca .u a

Jl <t>. Cyr>AJJKAJIHHX JIEyK O rPAH lJTA <PaMujiuja TPAXHPHOJIHTA
GBM. 0 ,  f s p .  ±PI S i0 2>73; Na20 i K 20>8.1 GBM. Q. Fsp Pl

AJbACKHT AJIKA JIHH<KEJIflCnAT TPAXHPHOJIHT
H [/■M MMl  Q* 2(i-Ni, F sp ’ >lU rEM/MMC: Q*>20, Fsp*>90, craKJio

M H K PO K JIIIII- V JIIilH  JIKVKOI P A IIH T OHrOPHOJIHT
rBM/MMC. Q* 20-60, Fsp*>10. Ab*>10 rEM/MMC: Q*>20, Fsj)*>10. Ab*>10, craKno

H C yB A JIK A JIIIH  JlEyK O rPA H H T T P A X H P H O JIH T
Q :20-60*. Fsp-40(35 ')-90*, Pl* 10-60(65k) rBM/MMC: Q*>20, Fsp*=35-90, P l* - 10-35. CTamro

rRM: alk-A m . aBt-Px Ene SiO?>M(+2); '. N a ,0 iK ,0 » !P .5 -K .l IKM:  alk -P x  a lk -A n  Er,.a (?
<1> AJIKAJIHHX KBAPUCJJJKJIHTA <D. AJJKAJ1HHX t p a x h ;j a h h t a

A rBM: O, Fsp , Ab. M 64<SiO,<68; 10.5 N a,O iK ,O > «.8  FBM: Q. Fsp. M. Eng
H O PJIM A PK H T AJIK A JIH H  T P A X H ,(A H iri

l'BM. Q. Fsp. Egr (A rf. Rlic) rEM: Q. Fsp . ±M
J! UMC: 5-20. F_SC!>_90__ Pl _  _____

" a j i k a j i i i h  k b a p u c h j e h h t

TBM: Q. Fsp. 41). Egr (A rf. Rbk)

MMC: Q k =5-20. F sp ' 90. CTaiuio

K AfC:Q*-5-20, (Fsp* 65-90PI* =10-35): A b‘j-10
0a.Hu.iuja AJ1KAJJUfJX rPAH H TA 0a.HHAuja nAH TEJJKPH TA

rEM: Q. Fsp. M. Ab 68<S i02<73; 9.8<Na20 + K 20>8.1 Q . F sp , ±M  (Eag, Emi, Arf. Fa)

A AJ1KA.II IH AJIKAJIHH«I>EJinCnAl I PAHHT nAH TEJIEPH T
rBM : Q . Fsp. A rf (Egr) rEM: Q, Fsp , ±M
Q * -20-60, Fsp*>90, A rf(Egr)> 10 MMC: Qk>20, Fspk>90, M >10, c ra fjio

J l AJIKAJIIIII MHKPOKJIHII-AJIBH I TPAHHT 
TEM: Q. Fsp. Ab. A rf (Egr)
MMC: Q * --20-60, Fsp*>10, Ab*>10

H fjHlMU.lujn A JIK A JIH H X  JJ E iK O I PAJJH TA 0aMiu>uja K O M E /J/JH TA
rEM : Q . Fsp  S i0 2>73; Na20 + K 20>8.1 Q . F sp . ±M (Egr, A r f .  u dp.)

AJIKAJIHH A JbA C K H T K O M E IIJIH T 
IB M :  Q . Fsp. ±MH fB M : Q. Fsp. A rf (Egr)

MMC. Q* -20-60. Fsp*>90, PI^^IO J Q  >20, Fsp >90, craKno
AJ1KAJIHH M H K PO K JIH H -A .IB H T JIE> KOI P A IIH T ” |
rEM: Q. Fsp. Ab, A rf (Egr)
MMC: Q* =20-60. Fsp*>10, Ab*>10

$ rE M  h  KCM  ( Q ,  Pl Fsp, Mt i d r . )  = rjiaBH H  (F), S h t i i h  (£); h  KapaKTepHCTH'iHH (K ), c n o p e ju iH  (C) 
M HH epajiH  (M )  i ancKpnMHHHHTHH c a j ip * a jH  (y  Vol. %); /Hbl<5, Px<10 H jip . /  = c r io p e f lu n  M n n e p a jin ;
$  MMC -  M oflajiHH (M) MHHepajiHH (M) c a c r a B  (C) (y  Vol. % );
$  & K. =  ([leHOKpHCTaJi;

$  O m . =  o c n o B H a  M a c a ;

$  * / Q * /  =  o /i cyM c ca.icK H .x M H iiepajia (y Vol. % ) , c a ra a c H o  Q-Af-P-jiHjarpaMy (Mo^McjjHKoBau IUGS, 1972);
$  ** /P l* * ; Fsp** i Ab**/ =  o n c y M e  i j i c .u i c i a 'i a  (Pl+Fsp; Ab+Fsp), carJiacH o Q-Af-P (M ojiH (|)H K ouan IUGS, 1972);
$  =  =  c h h o h h m ;

$  ' / ( 5 ) k/  =  c a j ip * a jH  KopHioBaiiH c a  H au re  crpane h  CBejieHH Ha 100% o ji ro n a p a jy h H X  M H H epana (C ji .  2, 3);
$  /(jyB H T . MAJIHHHT)* /  = c r e H e  K oje  c e  M o ry  H ijjBojHTH Kao c a M o c ra J iH a  B p c r a ;
$  L / ( 4 > J I O r O I I H T T P A X H T )  /  =  c a M o c ra jiH e  B pcre ( B o r a T H K O B  h  j i p . ,  1985). H3 T 3 B. o p a a i u c  ( rp a H a . 
j io 3 a )  laM ipom a. h i c i a i a  (n ie M e ) .iaM M po(JmpcKHX c r c n a  (R o c k ,  1991);
$  0  / ( c i iu . iu m . K e D a u io ip u p , K o a p ifK e p a ii io ip u p )  /  =  TepMHHH HHCK0 M eTaM 0 p(f)HcaHHX B a p H je r e r a
ojjr o B a p a jy h n x  B pcra ((J)opM H paH H X  y i io j ib o jh ih m  ycjioB H M a), ’iHjy y n o T p e o y  n p e n o p y 'iy jc M O .

c K p a h e iiH u e  B a p n jc T c T a :

$  Bt-Am- -  6 H0 THT-aM(j)H6 0 JicKH (rpaH H T ).
TepM H H H  >iHja c e  y n o T p e 6 a  He r ip e n o p v 'rv je :

$  ■ c i | i l j i h » c k h  r i a i a . n  Me n a  i h t  h  a p .  = 3 a c ra p e J iH , iie jto B o jb iio  jje([)HHHcaHH h j ih  H e a jje K B a T H H  T e p M H itn ;

$  1 /a .naeH T 1/ =  B ap n jeT eT H  ojjroBapajvhHX B p c r a  (TKIIK); Tj. B p c r e  ajiKajiHHX h  M ejiH JtH Tciaix jiaM npo(J)H pa 

(n o  IUGS); o j ih o c h o  Bpcre y  oKBHpy KJraHa jraMiipo(})HpcKHX crerra h  6paritiie ajrKajrHHX h  yJtTpa6a3H >iHH x 

JiaM npo([)H pa ( R o c k ,  1991)
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IGNEOUS ROCKS 
-systematics, classification and nomenclature-

by

M ilenko V ukov

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, (A n d reev a  
e t a l., 1981; 1983), slightly modified, and the proposal for classification of "lamproite series" 
(B o g a tik o v  e t a l., 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, IIJGS, adapted at intemational geologi- 
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(Sydney, 1976) rocks.
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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.
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The general classification principles for plutonic rocks (IUGS, B atem an et a l., 
1989) \vere agreed (Preliminary Meeting in Bem, 1972) and recommended (24th IGC, 
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<5); P, (An>5); Pl. (An>50); 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 Pl-Hbl-Px diagram (developed 
PI-0px-Cpx-01 tetrahedron): and for (2) M>90%. by means ol' 01-0px-C px and 
()1-Hlil-Px diagrams.

I or classification of other silicate plutonicks, respective diagrams are generally used 
over the world, viz.: for rocks containing melilite (M>90%) M cl-01-Px diagram 
(S treckeisen , 1978); for rocks bearing hypersthene ("chamockite") Q -A -P  diagram 
(S treskesen, 1974); for lamprophyre Q -A -P -F  diagram, taking into consideration spe- 
cies of mafic mineral (S trecksesen , 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+K20) 
(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 (K retz, 1983; 
M irk o v ić -I lić , 1983).

The Terminoloy Commission of the Petrographic Committee, TCPC (A ndreeva et 
a l.. 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 S i02<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:



(a) 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 (B ogatikov et 
a l., 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, L acro ix , 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. II, 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, Na20 , K20  etc.) associated vvith 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+K20 ) is used (applied earlier in various schemes), in which S i02, Na20  and 
K20  are basic parameters defining (Si02) and orders (Na20+K20) of igneous rocks.

The choice of these coordinates is suitable, because chemical and mineral composi- 
tions of rocks are greatly affecting the S i02 content and sum of alkalis (Na20 -K 20). The 
necessary simplification of chemistry, reduced to Si02 and Na20+K20  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 Na20  and K20  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. Na20/K20  (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. A120 ,  (wt. %) -  particularly important for identification of rock species, because 
its variations in different families influence the mineral composition. The most instructive 
A120 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. Al20 3/(Fe20 3+Fe0+Mg0) = al' (wt. %) -  aluminic coefficient, which is well 
correlated with mafic and salic mineral contents in basic and intermediate rocks.

4. (Na20+K20)/Al20 3 = Ka (mol.%)- agpaitic coefficient.

k m u u u i*.4c* t7i j  r  * u . nM cm a> *cn*

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



5. (Fe0+Fe20 3)/(Mg0+Fe0+Fe20 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 (Na20+K20), 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). S i02 and/or A120 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-(Na2OfK20) (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
Pl-01-0px-Cpx and 01-Px-HbI-Pl diagrams; and intermediate and acid Q -A f-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.:
(a) 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.:
(a) name of species + w ith  + 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: l+2a or l+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 -A f-P  (Fig. 2), P l-01-0px-C px (developed tetrahedron, Fig. 3). 
Px-Hbl-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 B ogatikov  et al (1985) (App. 2);
(b) three species with amphibole (in family or gabbroids): (1) homblendegabbro, (2) 

homblendenorite, and (3) homblende gabbronorite, after Pl-Px-Hbl diagram (Fig. 2).
5. Q -A -P diagram (S treekesen , 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 (S trecksesen , 
1978) and chemical contents (W oolley & K em pe, 1989).
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Appendix 1. Index of mineral abbreviations.

Ab : aJbite i f - j ferruginous Ol olivine
ac i accesory min. i Fl : felspar f-O I fem ig. olivine
Aet i actinolite : F' i feldspathnids Olg oligoclase
Adr i aiidradite j Fa j fayalite Op opal
Adz : aiidalusite ! Flu i fluorite Opx orthoph>Toxenc
Af | alkali fcldspar j Fo i forsterite O r orthocJase
Alc i aiialcite iF s : ferrosilite Ort orthiit (allanite)
Alrn : aJmandine ■ i K - & K -N a Fl Per periclase
a lk -A m i aJk. amhit)olel j Grt : gamet Pgt pigeonite
alk Px i akaJni pyroksene i Hhl : hornhlcnde Phl phlogopite
Am i amphibole j T i-H hl j titanoc HbJ Pl plagioclase
Amb i ainblygonite : Hd i hedenl)ergite Ple pleonaste
Amz j amazonite j llc r j hercynite Pn pyrrhotite
An i anorlhite 1 Eliti : hematite Prh prehnite
And : andesine !H s j hastingsite Prl priophyllite

Ank j aiikerite ; i iy i hypersthene Prp pyrope
Ann i annite i Hyn i haiiyne Prv perovskite

Anr : anorthoclase i Idd i iddinksite Px pyroxene

Ant ■ anatase i ii • ilmenite P) pyrite

Ap : apati te : K - i potassium (Af) Q quartz

Arf i arfedsonite iK  Na i pot.-sod. (Af) Rbk rit>eckite

Ang j augite i Kfs : K -feldspar Rht richterite

T i-A ug i titanoaugite : Kln • kaolinite Rm ore minera]

Brk : barkevildte i Krb i carlx)nates Rmz ramsayile

Brl : l)er]y] i Kro j crossite Rnk rinkolite

Brn i bronzite I Krs ■ kaersutite Rt rutile
Bsl I bastite i Ks i kalsilite Sa sanidine

Bt j biotite i Ktp i kataphorite SaJ saJite
f Bt i ferruginous Bt i Lab i labradorite f-S a l ferruginous

Biv j bytownite Lam j lamphrophire Sd siderite
Cal i caJcite i Laz : lazurite Sdf siderophyllite
Chl : chlorite i Lc i leucite Sđl sodaJite

Chr • chromit i Lc' : pseudoleucite Sil sillimanite

Ccn i cancrinite j . i ^ ......... : Jepidolite Slf sulphides
Clc. i cha!cedony . i.i'i™ ........ i lepidomelane Sor schorlomite

CjP*........... j clinopyrnxcne ; Lks j leucoxene .............. spinel
Crd i cordierite i Lov i Joevenite .Sjpn........... sphene
Crs i cristobaJite i M - : rnafic minera] Src sericite
Cst : cassiterite i m- i magnesium Srp serpentine

Di • diopside : Mgf : magnojjhorite Szl schizoJite
Dlg : dialage iM c i mica Tcl talc
Dmt : diamond i Mcl : melilite T i- titanc
Dnl ■ đolomite i Mi i microcline Toz topaz
Eau : aegirine augite i Mln : inelanite Tr tremolite
Edi : aegirine diopside i Mnz i monazite Trd tridymite
E^r i acgirine j Ms • muscovite T m i taramite

Ehd : aeujrinehedenberaite j Ml : magnetite T u r tounnaline

Esl : ae^irine saJite i T i-M t i titanomagnetite Ur uralite
Ed ;• edenite i Mlc • monticellite V I iii wi]]yamite
En ■ enstatite i Msn : moissanitc Wo wollastonite
Eng i enigmatite : Mur : munnanite Zeo zeolitie

EJP........... i epidote : Ne i nepheline Znw zinnwaldite
Evd : eudiaJvt j Nsn • nosean Zrn zircon



Appendix 2. Discriminant mineral and chemical compositions of igneous rocks

Group of U L T R A B A S I C  rocks
o rd e r  p lu to n ic  c 1 a s s v o lcan ic  a n d  hypoal> yssaI

33< K 02<44(±2); Na20 + K 20<1.5 36<S 02<42(±); Na20 + K 20 < l ;  20(±2) -MgO<37
TEM: Ol. Opx, Cpx, ±Hbl Ol (Fa10), Cpx (D i-A ug, Aug, T i-A ug); ±Hbl (brown bas„ Krs)

N CAM: C hr, Mt CAM: Pl fAiiTO^). C hr, M t, T i-M t, Ap, Phl. Bt. G rt. Spn

FamUy o f  D UNITF O U VIN TIES
33<Si02<40%: Na20 + K 20<0.5

O TEM: Ol (Fa,..*)

OLIVINITE
01=90-100, Mt<10 (>5); /Opx;Cpx<10/

R Dl'N ITE 1
01=90-100. Chr<5(>5); /Opx;Cpx<10/ 1
Family o f  PERIDOTITES Family o f  PICRITES

A 36<Si02<44: 02<N a20 + K 20<1.5 36<S i02<42(±2); N a ,0 + K ,0  20(±2)<Mg<37

REM: Ol (FS5_20). TB: Ol (Fa10), Cpx (D i-A ug, Aug, Ti--Aug), ±Hbl (mrka baz., Krs)
( )pv (En, Br, Hy), Cpx (Di. Hd) CAM: Pl (An70_90>- C hr. M t. Ti—  M t, Ap, Phl. Bt. G rt, Spn

M HARZBURGITE
TEM: 01=40-90, 0px=10(5k)-6 0 M EYMECHITE

/Cpx- ;10, Ilbl<5/ TEM: Ol, Cpx;

A LHERZOLITE MMC: Fk^ Ol; Ojp^_Cpx, Ol, Mt, ±glass

TEM: 01=40-80 . 0 p x = 10-50 PICRITE
Cpx=10-50 /Hbl<5/ TEM/MMC: Ol, Cpx, Hbl;

L VERLITE Pc: Ol, Cpx, ±Hbl, Bt(Phl); (jfl): Cpx, Ol, Pl, Ilb l, Mt, ±glass

TEM: 01=40-90. Cpx=10(5k)-6 0 KOMATHTE
/0px<10. Hbl<5/ TEM: Ol, Cpx

MMC: Pc: Ol, Cpx; (^ ii_C [)\. Ol, Mt. ±glass; spinifex texture.

HORNBLENDE PERIDOTITE
Ol 40-70 (90 '), (Opx;Cpx); 10(0‘)-5 0 , Hbl 10 40(60‘ l

....  m t~ 2< il>  N«10*K .<)S!’ ) I  A »,«>+K ,O Si1 =5:1
1 Ni«Na P • c U ‘. SW . i^R ič iS ug-IJ- i m .  0 i. «cer w n  dr. n«  n .  &  m  k>.)

Đl. 13 -Aag. bđli IJxtt. (fa* , >1 (A uj. 15- Sug. Bi, Edi. B iđ).

P rv . Mel. M . Pft » )• CW. MK 1e a «  PHI. R .  »III. F « r M te. G rl Eal

1 II Family o f  A LK A Ll PICRTTES

II TEM: Ol. ±Cpx. Mel. F '. Bl(Phl)

|i l j |*  Sttballša.i BIOTITE PICRITE

K <MIC.\PERIDOTITF) || TEM: Ol, Cpx, BI(Am)

|g P MMC: 01>25, C px=20- 60. Phl(B t)=10-30, Am<15

i r  - ALKALI PIROXENE FREE PICRITE

A. « TEM: Ol. ±M tc. Mel, Cal

|| Subfamih of OI>25, ±M tc<50, Mel<25, Cal<30; /Bt(Phl)<20, Srp<50, Ne<10/

|| ALKALI KIM BERLITE

£ || PYROXENE FREE PIC R IT E S- TEM: Ol(Srp). Cal. Phl

II 01(Srp)>25. Cal<50, Phl<20; /barophilic ac, p icro-H . pyrope. Dmt.

Subfamilv nf M ELILITE PICRITE

i II TEM: Ol, Cpx, Mel
ALKALI MMC: 01>25, C px=20-50, M el=5-20; /Phl(Bt)<10, Ne<5/

|| PYROXENE PICRITES FOID PICRITE

II TEM: Ol, Cpx, Ne (Lc. Anc)

II MMC: OI>25, C px=20-50, N e ic A n c -5  20: /(P hl£ tA m )< 20/

(LAMPROITE)1
| TEM: Phl = 10-25, ±Lc(Lc')=3-15, D i=10-27 , 01=20-40, ±Rht<5 /glass=5-17/



Group of ULTRABASIC rocks
ordcr plutonic c 1 a s s volcanic and hvpoabvssal

Family o f  M EULTTOLrTES  
TEM: Mel, +C px(D iA ug-D i), Ne, Ol

II Family o f  M t'U L fT IT E S
TEM: Mel, ±OI. Cpx, F'

M ELILI1 O L rrE  || PY R O X EN E-FR EE M K L IL m T E  /Mel>Ne/
TEM: Mel ||M el= 30-60 , ±Ne<30; /Bt- 15/
Mel>70. /0l<10, Cpx<10, Ne<10/ ||/:  l i t e n ik  —Ne—Bt—; beraalite Ne Hy Hvn Bt : Drotokatunate_
k c G D IT E  nfPVRO K EN E’ FREE oLrV IN E M ELILITITE /Mel>Ne/
TEM: Mel. Ol ||M el= 30-60 . 01=5-25 /(Ne,LcJCs)<30; /P h l£ tc l5 /
M el=50-70. Ol 10-40: /Cpx<10/ l |/: ve/ac't^ -B t-N e-M tc; yenanzits - Ks L c- m sit_-gjassv.^
U N ČO M PA H G R ffE |[ \lE L IL riT IE  /Mel>Ne(Lc. Ks)/
TEM: Mel. Cpx || Mel 10 60. Cpx=40-60:
Mel 50-70.C px 10-30; /N edO .O klO / ||/(Ne. Lc. Kst<20 Phl(Bt)<10. Ql<5/ J  coppaelite Bl /
i r i U A l f E  irčlLIVINE V IE I.IL rrn  E /M ebN e/
TEM: Mel. Cpx. Ne | |M e l-10-50. Cpx=10 60 . 01 5 25;
M el= 40-70£px  J 0 - - M ^ /O I ^ 0 ^ |j r t * .L c < 2 0 .  Bt(Phl]Am< 10r______/_: alnflU e^C akB _tw
O K A lfE  
TEM: Mel, Ne
Mei 50 70. Ne 10 40; /C pxdQ .O klO /
F  o f  VLTRABAS. FOIDOLITES 
TEM: Ne ili Lc (Lc'). Cpx (Aug Di).

T i-A ug , Ehd, Edi). ±OI

Fnm ih o f  ULTSABASIC  FOIDTTES
TEM: Ne, Anc, Lc ili Ks, Cpx. +OI

JACI PIRANGri E
TEM: ( ’p* Ne
MMC; Cpx=80 -90: /Ne<10. O klO /

m i

IR T IT E
TEM; /N e» C p x /
M_NtC_Ne>7U ,__C£X<20_
UO LITE 
TEM: /N e»C px.'
MMC:_Ne=50-70. £ p ^ = M -4£  _
M ELTEJGITE
TEM: /Cpx>Ne/
MMC: C px=40-70. Ne. 10 50; /O klO /

NEPHELDMTE
N e=40-60, Cpx=30-50;
/Lc<20, Bt(Phl) :10. Mel<5, 01 <50/ 
/noseanite N oz-; etinai e -L c - ;  :

/M<50 01<5; Nc>Cpv

he.nnuflitc - B t -
MELANEPHELINITE
C px=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,\išEPH£LINTI E _
C px=30-70. N e=10-30 . 01=5-25; /M>50: 01>5; Ne>Mel/
/Mel<20. Lc<10. Phl(B t)' 10/: /nejjhelinf basall 
onkolitc -L c - ;  vesecile -B t-A m - :liinburgit -hyaline.; 

ankaratite- B t -  
MELAANALCTMTIE
C px=30-70, A n c -10-30; /M: 50; 01 :5/
/01<5, Phl(Bt)<10; /analcimite: : fourchite/
OLTVINE MELAANALCIM ITE
C px=30-70, A ne=10-30 . 01=5-25; /M>50: 01>5/
/Phl(Bt)<10; clinrintc A:n ..i.l1 illlik' '-isi'll

M lSSl RITE 
TEM: Cpx. Lc
MMC: Cpx=40-60. Lc= 10-30 
/OI<15. Anc<10. Ne<10. Phl '10/

.'M>50. 01 5/
M ELALEl rrriTE
C px=50-',0. Le=10-40:
/M ek lO , N e d o ,  Ks_<l£._Ok5A__________  _  _
OLTVIN’E MELALEl CrTtTE
C px=30-70. Le 10-30 . 01=5-25; /M>50. 01>5/
/M eklO , Ne<10, Ks<10. Bt<10: / :  kaianjti Bt__:,eucitic jiusiil 
Tp HLOGOITTE  M E L A L E C C n riE )^
TEM: Cpx, Phl, Le, ± a lk -A m ;
p h |=_10-_20_, Di =4^-_50_Lc=_l_(^±Khl<5; _ /Ol_10, glas_s-_3-3 0 / _  
OLtVtNE M ELAKALSILITrTE (=mafurite)
C px=30-70, K s= 10-30. 01=5-25:: /M>50. 01>5/
/M eklO . Ne<10/ ____________________



Group of BASIC rocks
orrfer p lu io n ic c 1 a  s s v o lcan ic  a n d  h v p o a b v ss a l

0.1<Na20 + K 20<4.5(±2); 44<S i02<53(+2); 1.5<Na2o+K20<4.5(±2)
TEM: Pl (An45_^)), Opx (Hy, Br. En) Cpx (Di Ang. Hd). ±OI. ±Hbl ||TEM: Pl. Cpx. Hv. ±Q1. ±Q

M

F. PYROXENTTE-HORNBLENDITES 
4 ^ ^ C ^ < ^ 5 j ) J < N a 20 + K 20 'J .5 ^  TEM: Opx, Cpx. ±HI)I
o r t h o p y r 6 x e n it e

Op_x_90-H)n, _^£X£lO,C}<_M 3M<_W_ _
OLIVEME ORTHOPYROXENITE '  
0 p x = 5 0 -9 0 j3 l= 5 -4 0 ; C p i< 1 0 flb l< 1 0 / _  |  
\VEBŠTERITE '
0px=5_90, Cpx=5-90^_ /OtdOflU ClO/ _
OLIVINE WEBSTERITE 
Op_xiCpx^
CLINOPYROXENITE \
Cpx=90-lO fr
Č)LIVINE CLINOPYROXENITE 
Cpx=50-90. 01=5-40; /Qpx<10Jlhl<10/ j
HORNBLENDE PV ROXENTI E
Px_45 -  90_HI)J_ 5-5(1;_________ _  JL _
OLIVINE HORNBLENDE P Y R O X E N ni 
Px=30-80 . 01=10-40, H b l= 10^45_
HORNBLENDITE
111)1=90-100; /Cpx;0px<10, 01 <10/ j
PYROXENE~HORNBLENDITE |  Family o f PICROBASALT (pkrodoleriles)
111)1=45-90 . 0 p x ;c p x = 5 -5 0 ;_  /O J k l0 /_ _  jj 42<SiOz<46: 1.5<Na20 + K 20<2.0
OLTVINE HORNBLENDITE TEM: Ol. Cpx (Pgl, Aug). Opx. Pl
Hhl 50 - 90 . 0 1 = 5 - 4 0 _'C_px,CJi)x_. 10/____(_PK ROBASALT (picrodcilerilc)
OLIVINE_ PYROXENE HORNBLENDITE ||TEM: Ol (Fa10_25)= 15-60. Pl (An65_95)<40. C px=15-25, 
H bl=30-80, Opx;Cpx 10 15. 01=10-40 l|opx (F s15_15)= lQ -15. R m =2-7; ±Bt. stak. :20 /okeanil O I» P x
Family o f  GABBROIDS  || Fam ilv o f  BASALTS  ( dolerites)

42<Si02<54: 1.5<Na20 + K 20<4.5  ]| -<6 SKJ, S»; 2» 1 5 ...................
TEM: Pl. ± kOpx. ±*Cpx. ±OI;±(HI)l)k ||Pl. Cpx (Pgt. Pgt-A ug. Aug, Di Aug, f-A ug); ±OI. ±Q , ±Opx

GABBRO H _________________________ (olleiticj_________________________
PI=35-65.Cpx=35(30k)-65 ; Opx:OI:Hbl<5/ IfoLTVINE BASALT (olivine (loleritc)
OLIVINE- GABBRO ]|P I (An50_80)= 35-55. Ol (Fa15_50)= 5 - 15, Cpx(Pgt, Aug, sub-C a
PI=35-65.Cpx=10-60. OI=5-35(55k); /O p \J lb  :5/ | |Aug, D i-Aug)=20 -55:
NORITE
p | = 35 -65 ,0px=30- 60(65k): /Cpx;Ql;Hbl<5/ 
OLIVINE NORITE

/R m =3-5, pa]agonite<20. ±Hbl. ±Bt. ±Opx, glass<50 in basalt/ 
BASALT (dolerile)
P I(A ii4o- 7o) = 4 5 - 6 5 .
C px(A ugJD i-A ug;PgtPgt-A ug/-A ug)=15-45 ,

P l-3 5 -6 5 .Opx= 10-60,01 =5-35(55k);/Cpx;Hbl<5 l |/0 1 (F a ^ _ „)^ 2 ^ 5 ^ Ito ^ 2 ^ W .£ a^ g x M ,_ ± Q ± 0 p x A _ sp ilit_  
GABBRONORITE lfLEUCOBASALT (icucodolerile)
Pl=3^-65X )px|C p_x^5_60;/O IBbl<5/_ JlPI_(An50- 75)=50 -7 0 . Cpx(Aug, sub-C a Aug, D i-A ug, f-A ug)= 10-35 . 
O L m N F _G A BB R O N O RnT P Q (granofir)=3-5; /Ol (F ^ ^ o K Ž , R m r3 - 15, glass-'30/
p| 35_ ̂ 5^0px^Cpx_ 10 Jlh 0 1=5-  35(-^kj__ I I ________________________cajcaikall^___
TROCTOLITE 1|HYPERSTHENE BASALT
PI=35-M _£)l=^a5V_60(_65^)j_/Opx;Cpx<10Jlbl<5/ || Pl (An60_90)= 45-60. Cpx (D i-A ug)=30-40.
ANORTHOSITE 1  Opx (Hy=Fs10_15) = 2 - 10
Pl (An^o.cjo)=90 -100 ; /Opx;Cpx :10J1I)1<10/ ||/Q1 (Fa1Q_a0)= 2-6 , R m = l-7 , ±Bt, glass=8--10/__________________

HORNBBLENDE GABBRO 
0*J=35-_65. Hbl_=10-65_ Cp» -jm ' 

HORNBBLENDE NORITE 
(PI=35-65: H bl=10-65; Qpx>10)k- _________II
IIORNBLENDE GABBRONORTrE
(PI=35-65. H b l-10-65. O p o lO , Cpx>10)



Group of BASIC rocks
o r d e r c l i s s volcanic and hypoabyssal
S I hM: , (>l. Cpx, *sp

Familv o f  SU BALKALl BA SALT TRACIIYBASALTS (subalkali dolerite trachidoleriies)
TEM: PI(An15 g5). Ql(Pa-n - .1, (,'i)x(Aug.’ri AugJ)i.Sal.Sal-A ug,f-A ug,Eau). +Fsp(A nr.O r.San)^K rs. ±Bt
SUBALKALI OLIVINE BASALT (subalkali oiivine doierite) /Pl<50/
Pl (An^_85)=25-45. Oi (Fa10̂ ,) 10 25. Cpx(Aug, 'll Aug, Sal- Aug) -20-40; /iJ 'sp  iO . ±Bl<5, Rm (Mt)
T i-M t, Il)=3—15; glass<10 (60)/ | s ,o ; .!<), A); 0 ,  10, K-O:I.K; T i02>2; F s jO ^ l l ;  MgO>5: M>50
SUBALKALI OLIVINE LEUCOBASALT (subalkali olivine leucodolerile) /Pl>50/
Pl (Aii25_75)= 55-70. Ol (Fa10-35)=5-15. Cpx (Aug, T i-A ug , Sal)=10-30;
*£1=5-15, glass<10_(55)_____ |________AljOp 1 6 ; J[02£2j_fc203̂Fe0£l P _P1>M
SUBALKALI LEUCOBASALT (subalkali leucodolerite)
Pl (An55_7o)= 60-80, (Cpx(Aug.Sal), ±Opx ( F s ^ ^ ) ;  ±01 (Fa2o_45))=5-10;
/R m =5-10, glassv 15 30/ | Al203» ;  < .<(Ti02, Fe20 , .  MgO); Pl(I.fib);->M

HAWAHTE (ANDESINE BASALT)
P1 (Aii30_50)= 35-60. Ol (Fa35_55)= 5-30 , Cpx (Aug, Sal, T i-A ug)= 25-30 , ±Fsp (Anr)<5

|| /R m = 5 -10. glas_s=5—1 0 /_______________________________________________________________________________|_______ l 4l I L lW S .: M gO_4_6
|[m UGEARITE (OLIGOCLASE BASALT)
| p l (An15_40)= 50-60, Fsp (Anr.Or San)=10- 15. Ol (Fa,0 .«* 10 -25. Cpx (A ugJ-A ug.Sal-A ug)=5 - 10 

'Rm 5 -10. glass<15/ | 01(Fa,yj) J ’» .  K20 > 2 , MgO<4; CaO<7; (Fe2C),■ FcOj, T i02)x>

TRACHYBASALT (trac.hydolerite)
{ Pl (An2o-75)=15-55, OI (Fa^T oJ^lS . Cpx(Aug, T i-A ug , Sal, Di, Eau)=5-35; Fsp (Anr,Sa,Or)<5 
|  Bt 5, Krs<5, Rm<5, stak,<80/ | tFsp. Bt, Krs, Eau, K Olj', Anđ: (S i02,alk) >; (F e-0 4T i0 2)<'
IfsHOSHONITE (K -h igh  trachybasal1 and trachydolerite)
|P l  (An15_75)=20-55, Fsp (S a,0r)= 5-35, Cpx (AugJSal,Ti-AugJ)iJEau)=15-30. 01= 5-25

it<10. Rm<5, glass<55/: /šošonit. F1:M-45- 55/

>121 &£& G.tzmten
B' m te 'j ia c k a i .  v«) tw  im X: *>, r fN tiv ,<S,ti/W !. »'sjKMi SnO>.-U'.
OpX C.n • sAm  ,4 |G g x  fT i-A n g .la n ,  l <.-
65SM, Gl Bt ffili - ,G r lA l> y  ttm  m lttšiSi B tffl.lj jnn, »p,TI M ljip n O rl

A : Family o f  BASIC FOIDOLTTES
'■ 10s'Na20 + K 20 < 2 l ;

" 1 _________TEM: F’ (Nc. Sdl. U ') , Cpx. Fsp
X I FELDSPAR UOI.ri E

|  ( ’px 50>'e ;(! 50.)sp '  10/malinit l;:.p .'()

|| Family o f  BASIC FOIDTTES 
44<S i02<50; 6<Na20 + K 20<14

_______ TEM: F’ (Anc. Ne. Lc). Cpx. Ol. Fsp

I  FELDSPAR l R IT l E (Nc>Cpx)
j{ jN e= 7 0 _ 9 0 . C px=5-20, Fsp=5-10) juvit psp :26/

FELDSPAR NEPHELINITE
Cpx=20-40, N e=40-50, Fsp 5 15 /±01<5/

1 I A \v ri E 
Ijsdl-30 -50 . C px=5-20, Fsp<20

A N A LC IM nE
A nc^40- 60, C px=20-40. F sp= 2-7 ; /±01<8/

|~FKK(>i:srrE
|C p x - 3 0  50, Lc' 4 0 -6 0 . Fsp 10 

horolanite Mtc - 

|  itolilc. M<35___________________

FELDSPAR LEUCITITE
C p=20-40, Lc 30 60 F sn = 5 -15: /+OI<5/: /folite M<35

L

(PHLOGOPITE FELDSPAR LEU CnTTE)
||Lc=10-45X»i=10 -3 5 P h l= l0 -  3 a -J^ (O r,S a )= 1 0 -2 5 .0 l=7-20 : /.aTAm<5 

(PHLOGOPITE AM PHIBOLE LEIJCITITE)1'*
L c= 2 5-30P h l= 10-25 , a lk -A m = 1 0 -2 5 D i= 7 -2 5 ; /01=2-5

| Faamily o f  ALKALI GABBROIDS
I 44<Si02<53; 4<Na20 + K 20<18
j Pl (Aiia5_cc). ±Fsp. F' (Nc. Anc. Lc'). Cpx. ±OI
|  T IIE R A I.ri E
)j PI(Aii50_9,;)-2() 4()JS'c-10 <50.Cpx 10 60. ()l<20

Fomily o f  ALKA LI BASALTS
43 :Si()2<52; 5 Na20 + K 20  )13

________  TEM: Cpx, Ol. 1*1. Fsp, F'

§ f  TESCHENITE
ij PI(An50-9,j)=2()-40Anc = 10-30 .C px-20-50 ; 'OKK)

(N E FEL IN E)TEPH Rn E (basarnte)
PI(An50_8o)=20- 50,Ne=10- <50,Cpx=10-40/01<20psp.;10/
LEUCITE TEPHRITE
PI(An5o_go)=10-40JLc' 20 40 ,cpx= 20-50 ;/0 l< 10fsp< 10/

|K SSK X ITE NKPllEI.INE TRACHVBASALT
IjPKAi^o j-J.30 401'sji ai_30.Nc_S -iO.(.'|a-2<): 50. <X<6_ J [ H ( A j ^ J = 3 ^ ( U ^ l ( ^ ) . N e = 15-20.0>xl0- 30 _  
IfsH O N K IN ri’E I l E I 'C O E  TRACIIVTBASALT (kajsnjtet
: | |  Cpx~ 30 -70;Fs[) 10 40 :L i-'-5-2():±N e-5-10i:O I ;20 || PI(A iy . .0)=2(! 40 Jsp .C p x - 10 30U c 15 3(1. 'Nc . II)

L



Group of BASIC rocks
order plnfonic c I a s s volcanic and hypoabyssal

F. BAZ. FOID SYENITES ham,l? o f  B A S IC  P IIO X O U T K S
45<Si02<53; 8<Na20 + K 20<18 47<Si02<53; 8<Na20 + K 20<12

TEM: Fsp. F ' (Ne, Sdl. Ks), Cpx. ±Am TEM: Fsp. F ',  Cpx, ±OI, ±PI

\ SARNAITE NEPHELESE M ELAPHONOLITE
l TEM: Fsp, Ne, Ccn. Cpx Fsp -30 50, N e=10-20, Sdl=5—15, Cpx=5-20<30,
K F sp-40- 50, N e=15-25, C cn= 5-25, C px=5-15 /A m =5-15, PK5, OI<5/

# NAUJAITE LEUCITE M ELAPHONOLITE

I. TEM: Sdl. Ne. Fsp, Cpx, ±Am F sp = 1 0 -3 0 ic= 3 0 -4 0 . Cpx=10-20<35, Ne<10,

1 Sdl -30 50JSe=5-20fsp=20-40 ,C px=5- 10Am<10 +P1<5, Am(Bt)<5, ±OI<5; nrendite -P c : Phl

RISCHORRITE (PH L O G O PIT E-L EU C ITE MELAPHONOLITE)T

TEM: Ne(Ks), Fsp, Cpx, ±Am. ±Lpm Lc 10-50 , Fsp (Or.Sa)=10-30. P hl= 10-40, D i=10-30.
N e(K s)=20-40psp=40-70,C px=5-20. Am;Lpm : 10 ±R ht<7, ±OK7

Group of INTERMEDIATE rocks
order________________plutonk________________ c 1 a s s_________vulcanic and hvpoabvssal

53<Si02<64(±2); 5>Na20 + K 20<7.5(±2)
TEM:P[(An2o_5o)JIbl(oh.Hbl)+Opx(Hy)+Cpx(AHg) Hp l(Alla  a3)Opx (H y,Eii3r), Cpx(PgtAug). Hbl(h,-g.)

N Family o f  DIORTTE |j Family o f  BASALTIC ANDESTTE
O 53<Si02<57(±2); 5>Na20 + K 20<5.7(±2)
R TEM: P1 (Anj5-50), ±Cpx. Hbl. Bt TEM: Pl, Opx, Cpx

M DIORITE BASALTIC ANDESITE
A TEM/MMC: Pl. ±Cpx, Hbl. Bl; £c=5-65% : Pl (All40_65)< 70-75. Cpx. Opx; /Ol. Hhl/
L PI(An:5 50)= 55-95A ug< 5-20JIb l< 40 . BK40, /Qk ;5 Gq3:=35-95%: PI(Ah>40)* Cpx,OI, Mt. glass. rarely Q/

Familv of QUARTZ DIORTTE Family o f ANDESITE
56<Si02<64(±2); 5.7>Na20 + K 20 < 7  _5(±2); 57<Si02<64(±2)

TEM: Pl, Q, ±Cpx. Hbl, B( TEM: Pl, Opx, Cpx, Hbl

QUARTZ D IO R rrE ANDESITE
TEMMMC: Pl. Q . ±Cpx. Hbl, Bt; Pc:=15-50% : PI(An40_50), Opx,Cpx, Hbl, Mt; /O lB t/
Pl (Aiia.soJ-SS- 90,Qk= 5 -20 , Bt;Hbl<35, /Opx,Cpx/ Gm:=50-85% : PI(An<50), Cpx, glass, rarely Q/

S 53<SiO, -6-t(±2}; 5 -7 .5 NBj O +K jĐ  ■<>-14(±2)

TKM: 1*1 CAnjMgJ, ®sp. Rlil (fi.T O  31, +O px (Hy) TBSa; P1 (Ana  s„), Fsp, Opx(Hy). CpictAug, Ti Au).

+*’px(Ang, Ti- Au) r .  H b (T i-H b l) iB t

l F. SUBALKALI DIORTTE-MONZONTTE F. BAZALTIC TRACHYANDESTTE LATTTE
53<Si02<57(±2); 5 -5 .7  <Na20 + K 20<7.6-8 .2 (±2)

TEM: Pl. Fsp. H bl, Bl, rcde ±Cpx TEM: Pl, T i-A ug , T i-H b l

B SUBALKALI DIORITE BASALTIC TRACHYANDESIT
PI(An%_45)=55 -  95; F s p k= l- 1 0 .  Qk<5 Hb;Bt;Cpx<40 Pc:=10-40%:PI(An„o_6o),Cpx(Ti-Aug,Aug),Opx (Hy)

M ONZODIORITE rerđe: T i— H bl. 01;
A PI(Aii30_50)= 6 0 -8 5 fs p k=10-35,Q k<5; HblBt,Cpx<40 G m .=60- 90%: Pl (Anan_50), T i-A ug , Mt, glass

MONZONITE L A T IIE
TEM: Pl. Fsp. Hbl. Bt. Cpx; Plk(An30_50) = 35-65, Pc: P1 (Anjo.«,), Cpx. Fsp: /rarely: Hbl. Bt. Ol/;

I Fsp=40- 70. Q k<5; BI;Hbl;Cpx<40 Gm: Pl, Cpx, Bt, glass

F. SUB. QUARZ DIORITE Q I'ARZ MONZONITES F. TRACH YAND ESITE-Q UARTZ LATTTES
57 < S i02<65(±2); 5 .7 -7 .5<Nb20 + K 20 < 8 .2 -  10.5(±2)

K TEM: Pl. Fsp. Hbl, Bt, Q , rede±Cpx TEM: Pl, Fsp, T i-A ug , T i-H b l

SI BALKALI QUARZ D IO R Il E TRACHYANDESITE
PI(Aiii0_50)=55 95,Qk= 5-20;H blit,C px<35JFspk= l - 10 Pc=5-40% : PI(AllM_50),Opx(Hy), C px(T i-A ugA ug),

A QUARZ M ONZODIORITE T i-H b l, Bt, 01 (Fa57^ 7)<l;
(PKAn^ jo)= 6 5 -  90,Q 5 20) . Fp= 5-50;H bl3t.C px< 35 Gm: PI(An1,_as). Opx(Hy), Cpx(Aug), Mt, glass

QUARZ MONZONITE QUARTZ LATITE

1 TEM: Fsp. Pl. Q. Hbl. Bt: Pl k(AnM_50)=35 65, Pc: Pl(A nd-Lab) _Fsp(Or,Sa) ,Opx(Hy) ,Cpx(Aug) J l t .

Q k=5- 20, Fsp=5-20: Ilbl J t< 3 5 Q, 01 (retko): Gm: Pl. F sd . Q. glass



Group of IN T ER M E D IA T E  rocks
o r d e r  p lu to n ic  c 1 a s s v u lc a n ic  a n d  h y p o a b y s s a l

Family o f  SYENTTES 1! Family o f  TRACHYTES
S 54<Si02<64(±2); 7.8 10.5<Na20 + K 20< 9 .0-14(+ 2): 57<Si02<66(±2)
« TEM: Pl, Fsp. Hbl. Bt. Cpx, Opx TEM: Pl, Fsp, Cpx, Hbl. Bt. Lpm
B SYENITE TRACHYTE
A TEM: Fsp. Pl. Opx. Cpx, Bl. Hbl TEM: Pl. Fsp, Cpx. Hbl, Lpm . Bt
l i (Pl (An8_39) 10 35. Fsp=65-90)k, 0px<70; Pc:=5-60% : PI(An25_35), Fsp (Anr.Sa),)
K Cpx<30, Bt<30 IQ k<5/ Cpx(Aug,Ti-Aug, Opx(Hy). H bl. Lpm . Bt. OKF.'u'.

■& ALKALI FELDSPAR SYENITE Gaj=40-95% : Fso. H bl. Bt. alass /orthouhire. r
t TEM: Fsp. Hbl, Bl, Cpx, Opx keratoD hvre . vilrouhvre. orthoalbitoDhvre: D um icc

I Fsp (Or4QAbg))^80. Hbl;Cpx;Opx<10. (PHLO G O PITE TRACHYTe 7 ”
Bt<5: /Q k<5, Pl k<10/ TEM: Fsp, Phl, ±Cpx, ±glass, ±01

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

sio ., M t t i i .
18M : S « . llvii. t>ga, f v b. ‘Vm-l. *m> Af> s jiS t ;  t '  iH t. s a .  N'.n. l jy n , tžcnj. \m -i, Fsp. A b
<re<XMg), t |* f . trirO Ss), r p x  (8gf. l au.'ft ftaRi Di fltit.

tm  {ArtM bk  BrfcKfsUal. tiep. 8 t H« (Lptk. Bti. t t t l  (Jitf. 8 » „  Br>. K'p. Ki J l  >
Famtl)1 o f AIJCAl.l SVENITES  (withiml F’) Famtly o f  A LKA LI TRA( H VTES

53<Si02<66; 7 .8-1 l Na20 + K 20  9 - 14: 53<Si02<64(±2): 7 .8 -1  l<N a20 + K 20 < 9  14(±2)
TEM: Ab, Fsp. alk Px. all Ani TEM: Fsp, Ab (rarely. Olg). a lk -C p x . alk Am |

ALKALI SYENITE ALKALI TRACHITE [
Ab J5gr JJau J la s J ih k J trk .  ±Bt +Lpm, Fsp, ±PI TEM: Fsp. Ab (ređ.Olg). a lk -C p x  (Am)
Fsp<65. Ab(An5_lo,rct.2c):-10(>10‘)-9 0 , Fsp (Anr,Sa)=40-50, Pl (An5_25)= 10-25 , alk-Px< 20
alk C px(A m )= l-3 : Q k<5 Am (Arf, Brk, Krs)<6, Q<5, glass<75

A TONSBEKCJITE (ALKALI PH LO G O PITE TRA C IIY TE?
TEM: Fsp. Egr. Eau. Rbk. Arf. Ha. Rrk,. ±Bt TEM: Fsp. alk Ain. Phl, Cpx. ±OI
F sp ' 60 90. Pl k<10. a lk -P x(E gr£au). Fsp (0 r.sa)= 40-60 . Ph l= 10-33 . a lk-A m (R ht. m -A rf)

i. alk Am(Rbk Arf, 11a. B rk )= l-25 . Qk<5 = 5 -30 . Di = l -2 0 , ±01<20 /Opx(Br)<3

Family o f  FOII) SYENITES Family o f  FHONOLITES
53<SiOj<58(±2); 12<Na20 + K 20< 17(re<1.22,5) 53<Si02<60(±2); 11 :N % 0+K 20 -1 8 (± 2 )

s TEM: Fsp, F ', Cpx /F sp+ F »C px /; ±Ali. ±I.pm TEM: Fsp. F ', Cpx (alk Am). ±Bt

FOYAITE NEPHELENE PHONOLITE
; TEM: Fsp. Ne. a lk -C p x . a lk -A m TEM: Fsp, Ne, a lk -C px , alk All)

A 0 r= 3 0 -6 0 , Nc -25-40 , alk C px=5-20. alk-A m <lX Fsp= 40-60 . N e=20-40, a lk -C p x = 1 0 -2 0 , alk-A m <20;

L l'JA V K rrE
TEM: Fsp, Ne, Ab, Egr, A rf

±PI (Ano_10)<10k

l Fsp-35 50A e - 2 0 -3 5 A b -5 - 1 0 f .g r ;  10-40. Am<30 

MARn 'POLITE
TEM: Ab. ±Ne. Egr. ±Lpm . ±Ha. +Mi

t A b=50-80. Nc<30. Kgr 15 -30, Mi 15 
MIASKITE
TEM: Fsp. Nc. B1 (Lpm). ±PI. ±Am
Fsp--20 -60 . N e=20-30, B t=5-20

. ±Ain<20; Ba 0lg<20 LEUCITE PHONOLITE

PSEl DOLEL'CITE SYENITE F sp=50-70, L c= 20-30 , C px=5-10, ±Bt<5;
TEM: Fsp. L r ', ±Ne. Cpx. ±Bt P K A n ;^ « ,)^ , ±01 <5

■ Fsp=20-60. Lc'..25 -8 0 , ±Nc ;10; (PHLO G O PITE LEUCITE PH O N O LITE?
C px=5-20. Bt :10 L c= 7-40 . F sp=10-40. Phl = 10-20 . D i=l —15, ±Rht<5:
horolanilc /Ol <10, glass<25

(PHLO G O PITE L E U C O L E U C m T E ^
L c= 25-70 , Ph l= 10-25 , R ht<25. D i=2-10: 
/01<10, glass=5-40/



Group of ACID rocks
order plutonic c 1 a s s vuleanie and hypoabyssal

TEM: P1 (An,o-50), Fsp. Q S i0 2>64±2: 7_S>Na,0+K20«8.1  P1 (Anw_48), Fsp (Sa,Or), 0
Family o f  GRANODIORITES || Familv o f  DACITES

TEM; Q. Pl, Fsp, ±M  64<Si02<68; 7 i> N a 20 + K 20<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 TONALIl E PI= 20-30 . Bt=8 10. A in - 5 - 10, C px=2-5
TEM: Q. Pl. ±M Q m =60-80 (saine min and glass)/:
MMC: Q *=20-60, Pl*>90, Fsp*<10 /pbisdian, pumica/

R Fam ih o f  LOW  ALKAL1 GRANTTES Family o f  LOW -  ALKALNl RHYODACTTES
TEM: Q. Pl. ±Fsp SiOj>68; Na20 + K 20 < 7 .l TEM: Pl. Q, Fsp, ±M

PLAGIOGRANITE PLAGIORHYODACITE
M TEM= Q. Pl. Fsp TEM.MMC: Q*>20. Fsp* 10, Pl*>90, glass

Q *--20-60. Pl*>90. Fsp*<10 /£c: Q = 5-10 . F sp=5-10. P I=25-40. C px= 4-5 , A m =4-5:. 
G m :=55- 90 (same min.)/.

A u m  ALKALI GRANITE LOW  ALKALI RIIYODACITE
TEM: Q, Pl. Fsp TEM: Q. Pl. Fsp
MMC:Q"' -20- 60. Pl*=10-77(65k). Fsp*=35-90 MMC: Q*>20, PI*=10-65, Fsp*=35-90. glass

L /Pc: Q = 28-40, A rn=4-5, C px=3-4 , O px=2-3;) 
Gm =60-80 (isti min.)/

Family o f  GRANTTE Familv o f 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. Pl TEM: Q. Fsp. Pl
MMC: Q *=20-60. PI*=10-65, Fsp*=35-90 MMC: Q*>20. P I* -1 0 -6 5 , Fsp*=35-90, glass 

!¥£. Q = 5 -10. Pl = 1 0 - 15, F sp= 5-8 , 
B t= 4 -8 ,A m = 3-6 ,C px= l-2  G m =70-98 (same min.)/.

Family o f  LEUCOGRANTTE I'am ih o f  RHYOLTTE
TMB: Q . Fsp. Pl S i0 2>73; 7<Na20 + K 20 < 8 !  TEM: Q . Pl, Fsp

LEUCOGRANITE RHYOLITE
TEM: Q. Fsp. Pl TEM: Q. Fsp. Pl
MMC: Q *=20-60, Fsp*=35-90. PI*=10-65 MMC: Q*>20, PI*=10-65. Fsp*=35 - 90. glass 

/Pc: Q=10- 15. Pl=10- 15. Fsp=5-10: /B t= 2-3 . A m =2-3 , 
C p x = l-2 .0 p x = l-2  Gm:75--91) (same min.)/;
■|u»rt7 kcralophvrc ktiviarU ulbitv 'i'itirt

S TEM: Fsp. H . 0 .  ± M  S i0 2>v)4r±2). % 5<NarO *K,Cfcil.l TEM: Fnp, Q , Pl
Family o f  QUARTZ SYE N ITE  || Family o f  TRACHYDACTTE

13 TEM: Q. Fsp. Pl. M 64<Si02<68; 7.5<Na20 + K 20 > 8 !  TEM: Q. Fsp. Pl, ±M

Q l'A R T Z  SYENITE TRACHYDACITE
B TEM: Q. Fsp. Pl. M TEM: Q, Fsp, Pl, ±M

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

Familv o f  SUBALKALI GRANTTES Family o f  TRACHYRHYODACITES
A TEM: Q. Fsp. ±PI 68<Si02<73; Na20 + K 20>8.1 TEM: Q, Fsp, Pl

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

M IKROKLINE 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. Pl

A Q* 2C 60. Fsp* :40(35k)-9 0 . Pl* = 10-60(65k) MMC: Q*>20, Fsp*=35-90, PI*=10-65. glass



Group of ACID rocks
ord er  p lu lo n ic  c  1 a s s  v u lca n ic  and  h )p o a b v ssa l

h F. o f  SUBALKALI LEUCOGRANITES || FamUy o f  TRACHYRHYOLITE
TEM: Q . Fsp, ±PI S i0 2>73: 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, t s p ' ' ' ')(). glass

M ICROCLINE ALBH E L E l'C O G R A M TE ONGORHYOLFTE
TEM/MMC: Q *=20-60. Fsp»>10, Ab*>10 TEM/MMC: Q*>20, Fsp*>10, Ab*>10. glass
SUBALKALI LEUCOGRANITE TRACHYRHY OLITE
c  20 60*. Fsp=40(35k)-90* . 1*1*10 60(65') TEM/MMC: Q*>20. F sp*=35-90, P I*=10-35, glass

TSM' >itk Am. d k  f i ,  Enn StD, SI m S t . l  TBM alk P i »!ti «in I t
F. o f  ALKALI Q U AR TZ-SYEN ITE S F. o f  ALKA LI TRACHYDAC1TE

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. PK IO ’ MMC: Q k = 5 -20 , Fspk 90, glass

ALKALI Q IA R T Z  SYENrrE 
TEM: Q. Fsp. Ab. Egr (Arf. Rbk)

m MS:Q* 5 -2 0 , (Fsp»=65 90 J>l* = 10-35); Abk>10
Family o f  ALKALNl GRANITES Family o f  PANTELLERTTE

TEM: Q, Fsp, M. Ab 6H<Si02<73; 9.S Na20 + K 20>H.l Q. Fsp. ±M  (Eng, Eau. Arf. Fa)

A ALKALI ALKALI FELDSPAR GRANITE PANTELLERITE
TEM: Q, Fsp. A rf (Egr) TEM: Q. Fsp, ±M
Q*=20 -  60. F sp ' 9<) Arf(Egr)> 10 MMC: Qk>20. Fspk>90. M >10, glass
ALKALI M ICROICLINE ALBITE GRANITE 
TEM: Q. Fsp. Ab. A rf (Egr)
MMC: Q ’ =20 -  60. Fsp*>10. Ab*>10

i Family o f  ALKALI LEUCOGRANITES Family o f  COMENDTTE
TEM: Q . Fsp S i0 2>73: Na20 + K 20>8.1 Q . Fsp, ±M  (Egr. Arf. i dr.)

ALKALI ALASKITE COMENDITE
TEM: Q. Fsp. A rf (Egr) TEM: Q, Fsp. ±M
MMC: Q • -20 - 60. Fsj)*>90 P1 *< 10 ]_MMC Qk> 20, Fspk: • 90, gl ass
ALKALI M ICROKLINE ALBITE LEUCOGRANITE
TEM: Q. Fsp. Ab. A rf (Egr)
MMC: Q* 20 60. Fsp*>10. Ab»>10

$ TEM and CAM (Q, Pl 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 IUGS, 1972);
$ ** /Pl**; Fsp** and Al>**/ = from total feldspar (Pl+Fsp; Ab+Fsp), after Q A1 P (mdified IUGS, 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:
$ B t-A m - = biotite-amphibole (granite).

Terms unrecommended for use:
$ n c fc lin e  b a z a lt . n e v a d ite  etc. = obsolete, undefined, inadquate temis;
$ /alnoit1/ = 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).


