
































Trubclja: Efuzivne stijene Cajnifa i Lima 

Nonnativn.i mineralni sastav po C. I. P. W.: 
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Bit ce korisno, ako uporedimo kemizam ove stijene sa kemizmom 
kvarcporfirit:a iz Cmog potoka (hr. 4.). Naime, medu njima posto­
ji velika slic::nost. No ipak bitnije razlike postoje medu komponen 
tama NazO i CaO, drugim rijeCima koliCina Na-oksida je u 
slueaju opala, a kolicina Ca-oksida je porasla. Ova cinjenica je u 
potpunom skladu sa mineralnim sastavom usporedenih stijena. 
Dok stijena iz Crne>g potoka sadrli kao bitni mineralni sastojak 
albit, dotle <>va posljednja sadrli andezin, koji nije bio zahvacen 
metasomatskim procesima (albitizacijom). 

III OSVRT NA GENEZU I KLASIFIKACIJU TRIJASKIH EFUZIVA 
JUGOISTOCNE BOSNE 

U petrografskoj literaturi, unazad nekoliko godina obja­
vljeno je vise naucnih radova, koji tretiraju problem geneze albit­
skih odnosno albitiziranih stijena; Taj de r (1956), Bari c (1957), 
B a r i c ( 1959), P a m i c ( 1960), T r u b e I j a (1960) i drugi radovL 
Su§tina problema koji se obraduju u tim radovima sastoji se u 
tome, da se na neki nacin zeli rije§iti pitanje primarnosti postanka 
albita, a u neku ruku i kalcita koji je najce§ce pratioc ovih pojava 
i koji ulazi gotovo uvijek u te stijene kao vafan mineralni sastojak,. 
nekad i u znatnoj kolicini. 

Prema rez:ultatirna istraiivanja nekih od citiranih autora, taj se 
problem odnosi na postanak albita u stijenama bazaltsko-dijaba­
zne grupe, n<> kasnije se pokazalo da na takove problerne nailazim0o 
i kod neutralnih i kiselih andezitskih i riolitskih odnosno dacitskih 
stijena §ire okoline Cajniea u jugoistoenoj Bosni. 
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Geo1o8ki vjcsnik 15 (19fH) 

Odmah u poeetku mi cemo istaCi, da cemo pri · rjesavanju ovog 
problema poci od predpostavke, da je albit u stijenama trijaskog 
vulkanizma okoline Cajniea nastao kao rezultat alkalijske ( natrij­
ske) metasomatoze iz prvobitno iskristaliziranih plagioklasa (ande­
zin-labradora). Tu metasomatozu mozemo najjedno-stavnije obja­
sniti poznatim mehanizmom spilitske reakcije. 

Za potvrdu spomenute prelpostavke navndiP10 sl1Jcde~e cinje­
ce, koje su otkrivene detaljnim laboratorijskim i terenskim i strafi­
vanjima stijena okoline Cajnica. 

1) U svim istrafenim uzorcima dolazi albit kao bitni mio.eralni 
sastojak bez obzira na _procentualni sadrlaj SiOa. 

2) Kod vecine karakteristicnih tipova jasno se zapaiaju konture 
zoname grade prvobitnih plagioklasa uz napomenu, da cisti 
alhit ne moze biti zonarne grade. 

3) Fenokristali albita su u veCini slueajeva puni kalcita, a stu­
panj kalcitizacije je veci u centru zma, dok prema rubu gotovo 
iscezava. 

4) Vrijednosti dobivene mjerenjem na teodolitnom mikro:skopu 
za velicinu kuteva optickih osi upravo su ·takve, da u potpu­
nosti odgovaraju optici za niskotemperatumi albit spilitskog 

· tipa ·( + 2V = 79" do 88°). 
5) Kiselije dacitske (kvarcporfiritske) stijene iz oblasti Lima, a 

koje sadrfe neutralne plagioklase kao hitne mineralne sas­
tojke, siromasnije su sadrfajem na Na-oksidu od bazicnijih 
stijena oblasti Cajniea. 

6) Pored albitizacije, stijene oblasti Cajniea pretrpjele su i dru­
ge intenzivne postmagmatske izmjene kao sto SU kloritiz:acija, 
kaolinizacija, piritizacija, seritizacija i epidotizacija. 

Uzevsi u obzir naprijed navedene cinjenice, na5e je ·misljenje, da 
su stijene iz oblasti Cajniea nakon konsolidacije bile izvrgnu. te in­
tenzivnom djelovanju alkalnih otopina prvenstveno Na2CO., dakle, 
doslo je do naknadnog povecanja sadrfaja N3)0 uz istovre::meno 
stvaranje albita. Kalcij iz prvobitnih plagioklasa vezao se je s uglji­
cnom kiselinom, a kao rezultat nastao je kalcit. 

Pitanje je sada kako objasniti prirodu i porijeklo Na+ i Si+' 
iona potrebnih za albitizaciju. Mi smatramo, da su spomenutu alka­
lizaciju prvobitnih plagioklasa izvrSile otopine u postmagmatskoj 
fazi, jer pored albitizacije i kalcitizacije utvrdeno je prisustvo i 
drugih postinagmatskih metamorfnih tvorevina. Prema tome, · novo­
nastali albit i kalcit ne bi trebalo shvatiti kao neke »sekundarne« · 
minerale, jer je njihov postanak jos uvijek vezan za magmatsku 
djelatnost u sirem smislu. . . 

Postoji jos jedna moguea, ali manje vjerojatna pretpostavka za 
obja5njenje porijekla Na+ iona. Naime; geoloski nafin pojavljiva­
nja ovih stijena je takav, da bi bez daljnjega mogli govoriti <> sub-
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Trubclja: Efuzivne stijcnc Cajnifa i Lima 

marinskim efuzijama trijaskih vulkanita u jednoj geosinklinali. U 
tom slueaju natrij bi potjecao iz morske vode. 

Apstrahirarno Ii pitanje pravog izvora iz kojega potjeeu Na+ ioni, 
jedno ostaje potpuno jasno, da su prvobitni plagioklasi u efuzivi­
ma okoline Cajniea naknadno albitizirani, odnosno, da je naknadno 
do~lo do povecanja na sadriaju natrijske komponente. 
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SI. 1. Varijacioni dijagram albitiziranih stijena - oblast Cajnice 
Fig. 1. The variation diagram of the albitized rocks - Cajniee district 

Ovu postavku· bez daljnjega ilustriraju i potvrduju diferencijaske 
krivulje za Jlla20 albitiziranih ( oblast Cajniea) i nealbitiziranih sti­
jena (ohlast Lima), koje po n~em misljenju cine jednu prostornu 
i petrografsku cjelinu (usporedi tok krivulja za NatO na slikama 
1, 2 i 3). Najbazicnija stijena okoline. Cajniea (hr. 1) sa 55,11% 
SiO!, sadrli isto toliko Na20 kao i vrlo kiseli dacit (kvarcporfirit) 
iz ohlasti Lima koji saddi skoro 68% Si02 (hr. 6). 

Iz zajednickog varijacionog dijagrarna (sl. 3), jasno se vidi, da 
diferencijska .krivulja za Na20 ima sasvim nenonnalan tok. 

S druge strane, na odvojenim varijacionim dijagramima diferen­
cijacijske .krivulje za pojedine metalne okside imaju karakteristiean 
i relativno pravilan tok. Te nam krivulje jasno govore, da su vul­
kanske stijen.e ohlasti Cajniea i Lima nastale kristalizacijskom dife-
rencijacijom. _ 

Drugi problem koji se javlja pri istraiivanju albitiziranih stijena 
je problem njihove klasifikacije. Po mineralnom sastavu takove 
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SI. 2. Varijacioni dijagram za dacite (kvarcporfirite) - oblast rijeke Lima 
Fig. 2. The variation diagram of dacites (quartzporphyrites) - LiEl river 

district 
SI. 3. Zajednicki varijacioni dijagram za stijene iz oblasti Cajniea i rijeke Lima 
Fig. 3. The common variation diagram of rocks from Cajnice district and 

Lim river district 

stijene morali bi uvrstiti u alkalijsku seriju i klasificirati ih kao 
keratofire i kvarckeratofire, buduCi da kao bitni mineralni sastojak 
sadrie alkalijski feldspat albit. S druge strane, njihov kernizam 
(Tabela I) je tipican za stijene kalcijsko-alkaJijske serije i na os­
novu takvog kemizma klasificiramo ih medu andezite odnosno da­
cite, zavisno od kolicine kremiene kiseline i drugih oksida. Niggli­
jeve vrijednosti (Tabela III), kao i rezultirajuce magme (dioritska, 
kvarcdioritska i granodioritska) idu u prilog klasifikaciji na bazi 
kemijskog sastava. 

Uz imena stijena andezit, dacit, andezit-dacit dali smo svagdje u 
zgradi i uobieajene nazive u nasoj geoloskoj literaturi, a koji se 
odnose na geolosku starost. Ti su nazivi porfirit- kvarcporfirit, od­
nosno za prelazni tip stijene porfirit-kvarcporfirit. Nazive keratofir 
i kvarckeratofir smo za ovakve stijene potpuno napustili, pridria­
vajuci se jedino klasifikacije na osnovu kemizma. 

Primljeno, 7. 5. 1962. 
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Trubelja: Efuzivne stijene Cajnifa i Lima 

TABELA (TABLE) I Kemijski sastav stijena - The chemical composition 
of rocks 

Nealbitizirane 

Albitizirane stijene podrucja Cajniea 
Kristalni stijene podrucja 

tuf rijeke Lim 
The albitized rocks of the Cajnice district Chrystal The nonalbitized 

tuff rocks of the Lim 
river district 

No 1 N'o 2 No 3 No 4 No 5 No 6 No 7 

SiO, 55,11 63,88 57,43 62,71 56,42 67,92 61,43 
Ti01 0,50 0,55 0,68 0,54 0,48 0,56 0,56 
Al,O, 14,40 14,39 17,57 14,78 15,33 15,44 16,36 
Fe,O, 2,67 0,96 4,22 4,56 4,28 2,21 2,36 
FeO 3,14 1,35 0,97 1,69 2,63 1,33 3,20 
MnO 0,11 0,05 0,09 0,04 0,10 O,o3 0,08 
MgO 5,97 2,12 4,58 2,52 6,11 1,40 2,16 
Cao 5,72 5,05 4,05 3,71 7,25 2,56 5,59 
Na,O 4,62 1,83 5,38 5,47 2,85 4,73 2,74 
K,O 1,60 3,60 0,38 0,79 1,38 1,41 1,18 
H,o+ 2,99 3,15 2,41 2,34 2,40 1,62 2,40 
H,0- 0,48 0,13 0,40 0,22 0,13 0,47 0,50 
co. 2,19 2,60 1,28 0,57 0,48 - 1,20 
p,o. 0,36 0,29 0,32 0,29 0,23 0,26 0,16 
s tr. 0,07 tr. - - - -

- -- -

99,86 100,02 99,76 100,23 : 100,Q7 99,94 99,92 

S=O - 0,01 - - - - -

99,86 100,01 99,76 100,23 100,07 99,94 99,92 

- - -------- ---
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TABELA (TABLE) II 

Normativni mineralni sastav po C I P W metodi 
The normative mineral content after the C I P W method 

I No l I No 2 I No 3 I No 4 No 6 I No 7 

I I 

' 0 7,0 33,4 13,8 16,2 28,3 27,9 

c 0,7 5,1 4,7 0,1 . 2,1 3,6 

or · 9,4 21,1 2,2 4,4 8,3 7,2 

ab 38,8 15,2 45,0 46,1 39,8 23,0 

an 11,9 6,6 10,2 13,3 10,8 19,2 

J 
en - 5,7 11,3 6,2 3,5 -
hy 17,5 

I - - - - 8,5 

mt 3,9 
I 

1,6 1,4 I 3,9 2,5 . 3,5 
I 

I hm - - 3,2 1,9 0,5 -
il 0,9 0,9 1,3 0,9 1,0 1,0 

ap 0,9 0,6 0,6 

r 

0,6 0,6 0,3 

cc 5,0 5,9 2,8 1,2 - 2,7 

pr - 0,2 - I - - --

-
%an 23,4 30,2 18,4 22,4 21,3 45,5 

Sal 67,8 81,4 75,9 80,1 89,3 80,9 

Fem 28,2 14,9 

I 
20,6 14,7 8,1 16,0 

~--- --
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Trubelja: Efuzivnc stijene Cajniea i Lima 

TABELA (TABLE) HI 

Ni.ggli-jeve vrijednosti - The Niggli's values of rocks 

I No 1 
I 

No 2 
I 

No 3 
I 

No 4 No 6 I No 7 

.. 
si 164,0 279,0 186,2 223,l 307,3 229,1 

al 25,2 37,0 33,6 32,2 41,0 36,1 

I 
fin . 40,2 22,0 34,2 31,7 22,0 28,9 

c 18,2 23,3 13,8 14,6 12,2 22,2 .. 

alk 16,2 17,6 17,5 21,3 24,7 12,8 

0,83 . '0,16 
; 

\ 0,22 k 0,18 0,56 0,04 

mg 0,65 0,61 0,62 0,43 0,43 0,41 · 

ti 1,0 1,5 1,7 1,3 1,9 t,S 

p 0,53 0,52 0,38 0,44 0,54 0,22 

c/fm 0,45 1,05 0,39 0,46 0,55 0,76 , 

Magme (Magmas): 

No 1 Dioz:itic (lamprodioritic) 

No 2 Granodioritic (normalgranodioritic) 

No 3 Quartzdioritic (normalquartzdioritic) 

No 4 Quartzdioritic (normalquartzdioritic) 

· No 6 Granodforitic (farsunditic) 

No 7 Quartzdioritic (normalquartzdioritic) 
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F. TRUBBLJA 

VOLCANIC ROCKS OF THE CAJNICE AREA WITH A SHORT 
RETROSPECTION TO THE ANALOGOUS ROCKS OF THE LIM 

RIVER DISTRICT 

Ute explored terrain encircles the wider area of the community of .Cajnice 
in the south-east of Bosnia; it is situated in the vicinity of the border of 
Montenegro and Serbia respectively. 

The main perforations of andes1tes (porphyrites) and dacites (quartzpor­
phyrites) and also their tuffs are encountered in the ·Janjina River Valley 
-east of Cajnice, in the nearest vicinity of the town. 

The second main occurrence of the mentioned volcanic rocks is to be found 
in the valley of the Otima Brook. As a third occurrence we should mention 
the rocks in the village of Ponikve and around the Crni Brook se>uth of 
-Cajnice. 

There are no petrologic data on these rocks in the exsisting geological lite­
rature. The results of our research are to be considered new. 

The surrounding rocks are Triassic limestones which penetrate the men­
tioned volcanic rocks. Contact-metamorphic minerals were not observed. 
·Only a slight marblezation was noticed in the Janjina River Valley. 

The geological age of the andesites (porphyrites) and dacites (quartz­
porphyrites) is defined as the Middle Triass, analogously with the re>cks of 
the Lim River district. 

Owing to our microscopic and chemical research these rocks can be classi­
fied as andesites (porphyrites) and dacites (quartzporphyrites), as it was 
pointed out in the title. 
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The majority of the rocks contain an elevated content of NaiO, and as the 
essential mineral they contain albite. 

Analogous rocks from the Lim River district are classified as dacites 
(quaartzporphyrites), which as the essential mineral ingredient contain n~ 
utral plagioclase. · 

All the examined rocks have a porphyritic texture. 
The rocks examined and described in the physiographic part of this paper 

are the following: 

A) The wider area of Cajnice 
No 1 Andes it e (porphyrite) of the Janjina River Valley. Mineral consti­
tuents: albite, augite, quartz, chlorite, calcite, epidote, magnetite, limonite, 
pyrite, ilmeni "te and kaolinite. Potash-feldspar is probably in the groundmass. 
No 2 D a cit e (quartzporphyrite) of the Janjina River Valley. Mineral con­
stituents: albite, augite, chlorite, calcite, quartz, pyrite, magnetite, apatite, 
sericite and kaolinite. 
No 3 A n d e s i t e - d a c i t e (:porphyrite-quartzporphyrite) of the Otima 
Brook. Mineral constituents: alb1te, chlorite, quartz, augite, kaolinite, epidote, 
apatite, ilmenite and pyrite. · 
No 4 D a cite (quartzpor:phyrite) of the Crni Brook. Mineral constituents: 
albite, augite, chlorite, calcite, epidote, pyrite, apatite, ilmenite and kaolinite. 
No 5 Crystal tu ff of the village of Ponikve. Mineral constituents: plagi~ 
clase (50,6% an obtained by calculation), augite, chlorite, calcite, quartz, 
sericite and apatite. ~ 

The chemical composition of these rocks (F. Trube 1 j a, analyst) is shown 
in Table I. The normative mineFal content after the C I P W method is shown 
in Table II. Niggli's values for individual rocks are given in Table III., to­
gether with 1:he corresponding magmas. 

· B) rocks of the Lim River district 
No 6 D a c i t e ( quartzporphyrite) of the village of Omacine. Mineral consti­
tuents: plagioclase (45-47% an), amphybole, chlorite, calcite, quartz, apatite 
and zircon. 
No 7 D a cite (quartzporphyrite) to the south of elevation 724 m. Mineral 
constituents: plagioclase ( 45-51 % an); chlorite, calcite, quartz, kaolinite, 
apatite and magnetite. · 
.· The chemical composition of the dacites (quartzporphyrites) of the Lim 
River district (F. Trubelj a, analyst) is shown in Table I. The normative 
mineral content after the C I P W method .is shown in Table II. Niggli's 
values are given in Table III., together with the corresponding magmas. 

C) origin of the albitized volcanic rocks of the Cajnice district 
A few scientific papers have been published lately in the Yugoslav petro­

graphic literature, in which the question of the genesis of the albite and albi­
tized rocks is treated: Barie (5), Barie (6), Taijder (7), Pamie (8) 
and Trube l j a (9). . 

The essence of the problems treated in these papers is the attempt to 
solve the problem of the primacy of the origin of the albite and calcite, 
which are the frequent mineral constituents in albitized rocks. 

According to the results obtained by the research of the mentioned authors 
this problem concerns the origin of the albites in the rocks of the basalt­
diabase grou.p (spilites), but later it. became obvious that such problems 
could be encountered also with neutral and acid andesitic, rhyolitic, and 
dacitic rocks respectively. The genesis of the albitized rocks is classified 
among these problems of the wider area of Cajniee in the south-east of 
Bosnia. · · 

Tn the beginning we want to point out that in solving this problem we 
will start from the hypothesis that the albite in the rocks of the Triassic 
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volcanism of the Cajnice area originated as the result of natrium me tasoma­
tose from the primal plagioclase (andesine-labradorite). This metasomatose 
can be explained in the simplest way by the well-known mechanism of 
spilitic reaction. · · 

In confirmation of the above-mentioned hypothesis the following facts 
are quoted, which were discovered by detailed laboratory and terrain exami­
nations of the rocks in the Cajnice district and Lim River district. 

1) In all the samples examined, albite is the essential mineral constituent, 
regardless of the percentage content of SiO,. 

2) In the majority of characteristic type:;, contours of a zonal growth ot 
the · primal plagioclase can be clearly observed, stating that pure albite 
cannot be of zonal growth. 

3) Phenocrysts of the albite are in. the majority of cases calcitized, and 
the degree of the calcitization is greater in the centre of the grain, 
while towards the rim it nearly vanishes. 

4) The values obtained by the theodolite microscope for the magnitude 
of the angles of optical axis measuring are such that they correspond 
completely to the optics for the low-temperatured albite of the spilitic 
type ( +2 V = 7'J' till 88°). · 

5) The more acid dacites (quartzporphyrites) of the Lim River district, 
which contain neutral plagioclase as the essential mineral constituent, 
are poorer in Na20 than the more basic rocks of the Cajnice district. 

6) Besides albitization, the rocks of the Cajnice district were exposed to 
some other intensive postmagmatic metamorphoses such as chloriti­

. zation, kaolinization, pyritization, sericitization and epidotization. 
Taking into account the above-mentioned facts, our opinion is to the effect 

that the rocks of the Cajnice district were after consolidation exposed to an 
intenzive activity of alkaline solutions, in the first place Na.CO,, so that there 
occurred a subsequent increase of the content of Na20, and at the same 
time the formation of albite. Calcium from the primal plagioclase connected 
to C02 and the calcite was the result. 

We are of the opinion that the mentioned alkalization of the prirrial pla­
gioclase had made solutions in the postmagmatic phase. New created mine­
rals, calcite and some others should not be considered as »secondary« in 
the proper sense of the word, because their formation is still connected 
with the igneous activity a wider sense. . 

This our point of view is illustrated and confirmed by the differential 
curves for the Na,O albitized ( Cajnice district) and non-albitized rocks (the 
Lim River district), which in our opinion form one area- and genesis-unity 
(compare the flow of curves for Na,O in Figs. 1, 2 and 3). The most: basic 
rock of the Cajnice district (No 1) contains 55.11% Si:10, and also the same 
amount Na,O, as well the very acid dacite (quartzporphyrite) from the Lim 
River district, which contains nearly 68% Si02 (No 6). 

From a common variation diagram (Fig. 3.) it is chearly visible that the 
differential curves for Na,O has a completely irregular flow. 

On the other hand, in a separate variation diagram the differential curves 
for the particular metal oxides have the characteristic an comparatively 
regular flow. These curves show that the andesites (porphyrites) and dacites 
( quartzporphyrites) of the Cajnice district and the Lim River district would 
have originated by the cryistallization differentiation. 

Classification of the albitized rocks was carried out on the basis o:f their 
chemical composition and not on the basis of their mineral content. Na­
mely. their chemistry is typical of the rocks of the calcium-alkaline series. 
We have completely abandoned the terms k er a t o p h yr e and q u art z -
k e r a t op h yr e, although they contain albite as the essential mineral 
constituent. 

Received 7th May 1962. 
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