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LJUDEVIT BARIC 

- . 
ALBITE IN ROCKS OF MIDDLE TRIASSIC . 

SPILLITE-KERATOPHYRE ASSOCIATION OF THE DINARIDS IS 
LOW-TEMPERATURE, WELL-ORDERED ALBITE 

' . 
Using the data from feldspar determinations by the Fedorov 

. universal stage method, Pam i c reached the conclusion that 
albite, in rocks of Middle Triassic spilite-keratophyre association 
of the Dinarids, · tends to be the high-temperature one. In his 
statistical considerations, Pam i c has done this arbitrarily and 
incorrectly. The values of the optical axial angle, as well as the 
absorption in the IR-spect~. point to the fow temperature al­
bite. Therefore, Pam i e's conclusions do not have any petro­
logical significance in consideratiions and explanations of the pri­
mary or secondary origin of sodium and potassium feldspars in 
the above-mentioned rocks . 

.. I 
. . 

In 1969 the first report on high-temperature feldspars from Middle 
Triassic spililte-keratophyre associatioo. of die Dimarids · was published. 
From •the numerous data oi derermmation of feldspars by::the Fedorov 
universal stage method, Pam it (1969) said in this report that he had 
been able ito statistically determine that the migration curve for the . nor­
mal to (010) in the Ni'Icitin's qua<kant diagram systematticaMy decHned 
to rthe Nor.th. This curve, therefore (see Fedd u .k, 1961, FJ.g. 72), ne81'S 

the migrat:ion curve of the high-temperature albite. From 1tlhe data for 
the migration curve (001), which are cOIJiSideraibly fewer in number, 
Pamit had achieved similar results. On the .contrary, the data for [001) 
oorrespond mostly •to the curve for · 1ow~temperature albi·te. At the be­
ginning, Pam d c' s :interpretation of these data was a cautious . state­
ment, that .it dkl ' lllOt make possible tJO come to a defiinite conolusi.cm. re­
garding the optJical character of albite. BUit, at the end of his paper, P a· 
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in j c J.l less cautzioo.s when sa)Ung that despite the impossibiliities of dra­
Wling a definite conclusion, his mve5tigations still quite clearly point to 
the high•temperature fcnn of albite. Thus he itihilnks that his results can 
be very useful for petrogenetical C0111siideratiions and explanations of the 
primary or secondary o0rigin of sodium and potassium feldspars. 

From Pam ii c' s assumptions, if ·they are based on real premises, :the 
important conclusion would be that in :the rooks of the spilite-kerat.op­
hytre associaition of tthe Dinarids, the albite ds primary. 

P am !i c abandoned his initial caution, as mmitioned before, in one 
other respect, •too. Up to date, all over the world the investigators of 
spiJd.te-kerartophy.re roclcs have found that this associaition, wiithout ex­
ception, contains low-temperature albite. According to Pam d c, ,these 
rooks, Jin the Dinarids, would be thus the first and, so far, the only 
exception. Even in Yugoslavia, previious investli.gators have pointed out 
low-temperature a.I.bite. In several papers on spilite and keratophyre, 
which were published before 1969, Pam i c had not spoken of an albi,te 
whose feattllres point to the high •temperature form, either. But he has 
bemi doing tms si!Ilce 1969. For example, iin his paper on the Middle 
Triassic spiliite-keratophyre assooiatiion m the Dinarids and ii.ts position 
in the alpine m~~atic•tectonic cycle, Pa mi c (1969a, p. 209) pointed 
out MI mteresting fact :that U-stage measurements by the Fedorov method 
for albite fall mostly on the curves for high temperature albite. In the 
same paper, Pam i c (1969a, p. 213) speaks about albite phenocrysits 
which, »sometimes curved and embedded in a growndmass contamdng 
al,bite microlites, suggest ·the normal C0UI1Se of crystallisation of sepa­
rate .sodium-rich lavac. Then he says »a very important feature is that 
feJ.ds.pa11S show chara.cteristics of the high •temperature optics, as wellc. 

fuom caullious initlia.l statements, P am d c thus finally speaks of !the 
high-temperature a.lbitte, that is, that determinations of feldspars rin the 
Nilci.•mn's quadrant diagram mostly fall on the migration curves for the 
high-temperature plagioclases. Thereby, Pam i c has forgotten that 
vahles of the optical axdal an~e for Alb-nich membexis of plagi.oclase 
series depend very much on whether they are high-temperature or low­
·temperature plagiocl31Ses, ·that is, particularly, on the degree of order 
in their crrystal lattice (Trager, 1967, p. 733). High-'OOmperaiture albite 
is op.tioally negative; and the values of the optical axial angle are smal­
ler than -SOt (Tll'o g ell', 1967, p. 126),_ The data offered by P amic 
(1972, p. 44 and 52), based upon his statistical ·investigations, however, 
differ essentially from the just m~tlioned value of the optical ax.ial 
anste. Pamdc says, that, on •the basis of 185 available data for the 
optical aXliial angle, he has obtained an average value of -+82•/2•, the 
average composition of albite being approxlimately 4).•/o an. Thds cfil'feTS 
a littile, in ·the sense of increase, .firom ;the optical axdal angle for low­
-temperature albite ( + 78•), as is characteristic for spilites. BUit, if albites 
from the spii1ite~keratophyre association of the Dmarids clearly approach 
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the high-temperature form, i. e. if the results of the Nlikitd·n·'s quad-rant 
diagram fall mostly on the high temperarure curves, as Pam i c 'tries 
to convince us, then phis difference should be considerably ~eater, that 

. is, the optical axial angle of these albi:tes should be smaller less and lts 
optdcal si811 should be . negative. 

As regards the above-mentioned average value, dt is necessary :to say 
that Pa mi c achieved dt from a few .of his own data and a great nurnbef' 
of data taken from the other authors, published in ru.imerous pa.pers, 
which were cited by Pa mi c in his previously mentioned papers (P a­
m i c 1969a, p. 214-216; 1974, p. 17Z.:.174). It should be pointed out~ h~ 
wever, that such !important oonclu&ians, as P a mi c wants to impose 
to us, require the quantitative chemical analysis of albite fir.om the same 
rock and iits precise U"'5tage meawrement - the U·stage conoscopic niea­
surements should be preferably .perfanmed on thicker sections - ac­
oompanied by, at least, ·three geometrically · independent elements. In 
this case determinations of. both the value and the sign of each spheric 
coordinate would be possible. I mention!Cd .this already, reporting on 
Pam i c s mistakes (Bari c, 1969 and 1972). · 

In his discussion, Pam i c (1972, p. 58) admitted thait he did not have 
the signs of those ooordilnates. The signs are particularly iimportan:t .i.f any 
of the spherical CO-Ordinate values nears 0- or 90t. This happens to albite 
if the meaSUII'ements are performed by normal to (010). The angle be­
tween the .L (010) and the vibration direction X amountJs to a1most 90° in 
the acid plagioolases. Because of the mistakes made during the measur­
ements, the values of the .L (010) /\ X co-ordinate will be dispersed to a 
certalitt chtance around the migration curve ·in both the North-Bast al11d 
South-East quadrants of the Nildtin's circle diagram (Fed .i u k, 1961, 
Fig. 73). In the South-East quadrant, ithe coormnate .l (010) /\ Xis less 
than 9()1 and negative. If this co-ordinate ds measured from + X m the 
North-East quadrant, the posttive supplementary value greater than 90' 
will d"esult. Leaving this and oonsider.iing only the values less than 9()1 -
- we will make a imistake and obtain lesser values .than we should realy 
obtain for the aiverage value of .l (010) /\ X. In other words: this mist:ake 
will cause •the value to move to the North iitn the Nmtiin's quadrant 
diagram, d. ·e~ it will come close to the high temperature curve, as bap­
pcnd to Pam i c .. T·rue, his considerations were directed in quite a 
different direcoon, as w.ill be shown here, but thi.s does not alleviate 
the mi!Stake he made in ms conclusions. P a m .i c used the coorddnates 
.1(010) /\X as obtained by usual U~tage measurements, i.e. their a~ 
Jute values less than 90', not considering the sign, a'S n is clearly shown 
in ·the Rg. 2 of his re:poot (Pami~. 1972, p. 47), from the available 
determinations for the coordinate . .1(010) /\ X, the .procentual distri­
bution of the mea5uremmts obtained is sio: 
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.. the value of 8()t forms 1.31/e; . 
,, ,, 81 • " ,, . ·2.1•1.; 
,, ,, 82• ,, 2.71/e; 
,, ,, 831 ,, S.4•/1; 
.. ,, 84• ,, 8.11/1; 
,, ,, 851 ,, 8.71/1; 
,, ,, 86• ,, . 14.21/e; 

,, 87• ,, 22.7•/o; 
. ,, ,, 88• ,, 20.9'/e;-. 

,, .. ,, 89' ,, 12.8•/o; 

totaling: 99.51/e 
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Text·fiJI. ia: Infrared absoorption spectnun. . · . · · · 
. Keratoph'yre ·..;. Locality: Trelanica near Bradina in Hercegovina (Yugo-

slavia). · ·· · ·· :. · 
SI. la: Apsorpcioni spektar u infracrvenom podnWju; ·: · · : ·.: 

Keratofir - nalazUte: Trelanica koCl Bradlne· u Hercegovini (Jugosla· 
vija). · 
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Text-fig. lb: Infrared absorption spectrum. 
Albitized diabase (spilite) - Locality: Mali Krinj (Krinjac), north of 
Sinj in Dalmatia (Croatia, Yugoslavia). 
A= albite, Pr= prehnite, Q= quartz. 

SI. lb: Apsorycioni s~ktar u infracrvenom P<>d!'Utju. 
Albiti.zlrani ':i!baz (spilit) - nalazi~te: Mali Krinj (Krinjac), sjevemo 

· od Sinja u D aciji (Hrvatska, Jugoslavija). 

Only 0.5% of the values out of the 8()1-89' range is not considered. The 
marked values - as ii.t could be ooncluded · firom the Te~t-filg. 2 - are 
used to the ±t/1•. The already merttioned P am it's Fig. 2 (1972; p. 47), 
showing frequency for the. values of coordinate .1(010) AX, ii<S refiigured 
here, in order to enable an eas.ier understanding of the ·te~t that follows. 
Only the dashed frequency curve is added ·to t•he original figure. Further 
on, P a m H concludes as follows: 

1) the data dispersion ourve should correspond to · the curve of sta­
tistical diistribution of ·the measuTement.s data and it must be 

· symmetrically shaped; 

12 GIOLOiJU V Jlli.NJC 177 



201. 

1oi 

7~ 

Geolo~ki vjesmk, 28, Zagreb 1975 

.. .. .. .. 
.. .. · 

. . . . . . 
. . . 

5,4 8,1 8,7 14,2 22,7 20,9 12,81. 

a2· 84° as· 88" so· 
Text-fig. 2.: Dia~, containing measurements data for coordinates j.(OlO)AX, 

without sign (after P am i c, 1972). 
SL 2: Dijagram, koji sadrii mjerenja za koordinatu J.(OlO)AX, bez obzira na 

predznak (prema Pam i cu, 1972). 

2) ,tJie curve falls to zero on one (le£t) side and shows the distinct 
·tendency to decline to the other (dght) side; according to Pa m ii. c 
the following conclus:ion.s are draW!n; 

3) the values overturned from the neighbouring ('the South-East qu­
adranit Wn. the N:iikiitiin's circle diagram) do not essentially dnfluence 
the area of maximal concen<tratilOn, respectively the change lin the 
cmve peak position and . 

4) the overturned data do not influence the left curve flanik falling 
to zero. 

Neither of 1the tw<> last ooncLusions is correct. We will show that P a· 
mi c oomradicts himself. Namely, he 1trdes tJO reconstruct the hystto­
gram of the primary, unsuperposed d:iistribution for the coordinates 
J.(010) /\ X before their overtum from the South-East to the North­
·East quadrant. In other words: he tries to reconstruct theill" distribu­
tion, as if even the sign oould be determined .tn any of the individual 
measurements for 'the coordinate J.(010) /\ X, or, in the case of a 
negative sign, as if the swpplementacy posittve value greater than 90• 
could be determined_ To the right of the cunre peak, which c.on-esponds 
to ,the value of 22.7ot.,, come, up to 90•, two colums of 20.9% and 12.8°/o, 
respectively. The first column over 90• is, therefore, 1the third column 
from the peak, and according to Pa mi c it should con<tam as many 
separate values as the third oolumn left from the mrudmum, i.e. 8,1•/o. 
Iikew.ise, the second, third, fourth and fifth columns over 900, according 
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to Pa m i c, correspond to the fouTth, filth, sixth and seventh column 
on the left from ithe peak. These columms should contaiin the va· 
lues of 5,4•/1, 2,7%, 2,7% and 1,301,, respeotdvely. But where do these 
values come f~? Here, Pam ic does the following: to the first column 
over 900 he adds 8,1•/o of the fiirst column under 90•, and, ·lilkewise, to 
the 5e00Ild, dtlrd, fourth and fdfth columns over 900 he adds 5,40/o, 2.,70/o, 
2,70/o and 1,3°/,, from the second, thinl, foorith and fifth columns, 
re$peCmvely, gai!Ilg to the left, i.e. ,toward the vatues less than 900. Using 
this method, Pam i c obtarined a new· curve for the distribution Oof co­
ordii:ootes .1(010) /\ X, which, stairting from the left side, has five un­
changed cotumns (Text-filg. 3), oontairuing the separate values as follows: 
1,3•/o, 2,71/o, 2,7•/o, 5,4•/• and 8,1'/e. A£ter this, there oomes a series of 
five columns withreduood values, i.e.: (8,7-1,3)%, {14,2-2,7)%, (22,7-2.7)•/o, 
(20,9-5,4)0/o and (12,8-8,1)0/o. Fur·ther to the right over 9()1, as menltioned 
earlier, ·there are those columns to which Pam i ~ attributed as JDanY 
separate values (g;i'Ven in •/e) for ooordrinate .1(010) /\ X as shown by sub­
trahends of the tiive previously mentioned dri.fferences, that is: 8,1•/o, 
5,40/o, 2,7•/o, 2,7•/o and 1,30/o, or total of 20).D/e. Thus, after these arbitrary 
consideratlions, Pam iC concludes, since he has no a'\'Mlable signs .. in 
any of i.ndiv:idual measureme:nits, .that only about 20•/o of the valu.es -
which do not essentially change the average value of the above menti­
oned coordinate - is overturned from die lower, South-East quadrant 
of the Ndikiitin's circle diagram •tt> the upper, N:orth-East quadrant. Igno­
r.ing the sign, Pam i c (1972), p. 48 and 55) has the value of 861/1•, end 
after his mentiJOned overtumiJllg iin the ooclwnns over 90', he gets., as 
ht- says, the real average value arnounlling tio 87•. 

F!inaMy, it is clear now that at least twice P am i ~· s own consUie­
rations ocmtradict themselves. The fiirst oontradictlon is related to his 
statement that .the curve of scaittemng of measurement data sbou.ld coir­

respond to the curve of the statis.tiical d!istnibutiion of meaisureinent 
data, anu, that this curve has to be symmetrioaJly shaped. If we look 
at this curve, i.1 Text-fig. 3 marked with a dotted line, we can see 1:hait 
its Ollil"Ve ds far from being symmetrically shaiped. This curve is even 
Jess symmetrical than the curve in Text . ffig. 2, which shows the statis­
.tical distributi.an of measuremelllt data, i e. values with no ~- On :the 
new curve {Text - fig. 3), two peaks are evli.ident: the first, .pointed one, 
for 2001, value, and the second, less pointed one, for the value of 8~1•/o. 
The average value of 870/o conresiponds 1lO .the f.iir!st peak. The second peak, 
which WIOUld have ·the average value of 91• (or 89' with oo sign), Pa tn i c 
does not comment. Neither does he say anything about the saigging of 
the cul"Ve in the first column ·to the left of the 900 ordinate, nor what 
induced him 1lO change the otherw.ise Ullliformly rising (each at 2•) 
aibscisise scale m the two columns left of the 900 ordinate, and, thus, 
these oolumns are somewhat wider than the other col'lllIIlm. Anooher 
point should be made here, in connenction with the new curve (Text· 
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Text-fig. 3: Reconstructed diagram, containing primary, unsuperposed distii­
oution of coordinate values .l(OlO)AX, i. e. distribution with sign, 
supposed by P a mi~. 

SI. 3: Rekonstruirani dijagram, koji prema Pam i ~ e v o j pretpostavci pri· 
kazuje primamu, nesuperponiranu razdiobu koordinata .l(OlO)AX, tj. 
razdiobu sa predznakom. 

fig. 3). Is there a possibilitiy that similar abe:riration - very important 
in value - from the .imagined ourve of symmentrical distr.iibutioo, and 
observed m the columns immediately to the left of 9()t' may also be 
present in the columns situated more to the left? This possdbiUtiy can­
not be denied. In that caise, however, Pam i 6' s considerations oon­
nected with the construction of the curve in Fig. 3 do not make any 
sense. 

The second contradiction is · related to Pamic's statement (1972, p. 
47), which ils menitioemed above under the number 4. In this aiMegation 
he savs tha.t the values from the n~bouring South-East quadrant of 
the Nilitiin s circle ciiagram, which, since tlheir sign li5 unknown, are 
also oontained in the North-East quadrant, do not .influence ·the flank 
of the staitistlcal dist·ributi.on curve dectming toward zero (in Text-fig. 2 
the left flank from the peak). Namely, oontrary to that, Pam i 6 redu­
ces ·the initial values of 14,2•/o and 8,70/o for 2,7•/o and 1,30/o on , 11,58/o 
and 7,41/o m the fiim and second columns lefit tirom the peaik, as is shown 
iin Text-fiig. 3. 

Jn his considerations P airn i c also quotes the average values of 
an.or.thite content fr,am individuaJ microscopic determinations. Here, 
the data for tms content vary fa-om 00/o to 100/o, a:nd more. In conslide­
ratkms of this ikriind, :not a1lowed since these great variations in the che­
mical oomposj)tdon change the vailue, form and position of the indicatrix 
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in the fixedly imagined crystal structure. For example, the chet:nical 
changes are not followed by the linear mocllii£icatrlons of the optical a::xial 
angle values. For '1lhis approach, as mentii.oned earlier, Pam i c needed 
the quantiltative chemical ooailysis of one or several selected samples, as 
weLl as a precise determination of their optical characteristics. 

Pam ri c (1972, ip. 44 and 52) goes further to sta·te categorically that 
he has not pub:Hshed the new mdgration curve for normal to (01 ()) of 
acid plagioclases, refemng so ·to my allegaition din this sense (B a r i t, 
1972, ip. 34.). Here, I have to say that this was my statement also. I said 
even more, partioularly that this CUI"Ve will never see day-light. There­
fore, we agree at ·this paint. 

II 

After all, it shoUJld be surprising how Pa mi c ocmtinues to defend hii5 
suipposed discovery of albites .from the spiliite-keratophyre association 
in the Dioanids, whose optics, accorddlng !to him, clearly polint to the 
high-temperature albite. He goes so far as to state (Pa m ii c, 1972,. p. 
49 and 56) that albite from spi·liites has a h!igh4emperature form, even 
if it is crys~ at low temperatures. According to P a mi t, !lh.is is 
not suf1})rising - 1the opposite case would be pecuLiair, he says - beca­
use tlhe rapid cry9llallisati.on produces disordered much more easily 'than 
oroered lattices, even il1l PT conditions out of the disordering stabiildty 
of hiigh temperature modiifilcations. llil connection with this he refers 
to Go 1 d smith (1953). To avoid Pamic's generalisaitiioo with no ex.'.Peri­
mental basis, I have ·tried to check ms information by very precise in­
vestigartlion of absorption in the IR spectrum. For this pu11p0se four sam­
ples of ~iliite--lrerarophyre rooks from Yugoslavia have been selected, and 
these are: 

1) die keratophyre from the Trdanica canyon near Bradillla in Her­
cegovma; 

2) the rock sample from Greblje locality, m ·the area of Podosoje 
viJllage, south-east from Vrlika in lllOrtihern Daima1rla (Oroati.a); 

3) the rock firom the Mala Stralina looaUty, also from area of "the 
Podosoje vii.Hage; · . . 

4) ~he :rock from Mali Krinj (Krinjac) locality, nor.th of Sinj in · Hr­
vaita0ko Polje (Dalmatia, Croatia). 

The JiirSt rook has aJready been desorilbed (Bari~. 1970, 1973). The 
rocks 2), 3) and 4) .represent albi1tlized diabases (spilites). They are very 
similar. More detatled analysis have been done only for rock no. 4 (Ba­
r i c, 1969a, p. 354-370). Today, localities 2 and 3 ace sunk in rthe storage 
basin of a hydroele6tric power plant. 
· The four samples have been sen:t to t}le Department of Geology of 
Stanfuro Uniiversity (California, U. S. A.), where Mr. T. M. Elliot ma-
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de absorp1lion spectrum for IR-wavelenghts. His help is gratefully ·ac­
knowledged here. Mr. E 11 i o t has investigated the absonp:tiOll m a bro­
ad IR spectIUIIl, from 300 cm-1 to 4000 cm-1. From 2 mg of powdered 
rook and 1000 mg of KBr the pastelles have been made. Thus, the con­
centration was 0,20/o. The spectrogi"am for the sample 1 (T·re~ca) is 
given in Text-fig. la, and Text-mg. lb shows the spectrogram for the Sam· 
ple 4 (Mali Krinj or Krdinjac). These show only a part of the spectrum, 
f.irom 500 cm-1 to 800 cm-1, because brightness and local amplitudes of 
the 1peaks in that rioterval are enough fQr estlimatian of the structural 
state of aJbilte in the mentioned samples. In these figures, Q ma:nks 
quartz, Ab mal1ks aLbi-te, and .Pr stands for prehnite. On the basis of 
these dia~ams - on which the pointed peak dis shown a1So at 647 cm-1 
- it follows, as Mr. E 11 i o t informed .me, that the sample 1 (Tre5anica) 
oonta'ins Low-temperature, weU-ordered albilte. 

The spectrograms of the samp~ 2 (Greblje) and 3 (Mala Stra!ina) 
are simirlar to ·that of ·the sample 4 (Mali Krinj or Krinjac). All samples 
coilltain low-tempera1lllre alrbi.te (or low almte, as E 11 dot says). 

Therefore, contrary to P am i c' s unfounded opinion, the . predse m· 
vestrigation of absorp11i.on m IR speotrum shows that ithe rooks of spi­
lite-keratophyre aS1Sociation, in the Dmarids, oontaiin .the low-tempera­
ture albite wi•th a well-ordered structure. ·1.n rt:hiis view, these rocks in 
Yugoslavia do IIlOt represent any exception in comparison with similar 
rooks elsewhere in the world. 

Here, it may be mentioned that B raj di~. (orai oommuna'C311lioo), in­
vestigation of absorption in IR spectrum shows that the rooks of sp.i· 
Olcic..grad, south-west of Zagreb, f.rom IR-spectrum analysis, has also 
found the low-temperature albirte with well ordered structure. I Wlish to 
thank him for this kindly supplied dnformatian from his yet unpubli­
shed ,paper. 

III 

As furither evmence for his unfoonded Sltatements, P am i c discusses 
(1972, p. 50 and 56) volcanic roc~s with potaissi.rum and soddu.m feld­
spa:r5. Here he points Olll't that K-feldspars \\Iii.th high-temperature, sa­
nidine-0,ptics have been found in several places. Thus, w.ithin rthe shell 
of high temperature K-.feldspal'S there is albite. Pr.ior to this, he also 
taliks about this feature (Pam i c & P a.p e §, 1969b, p. 572 and 576). We 
haive to say that op1lical proper·ties of these K.ifeldspars are rather un­
usual, if Pam i e's description is rto be followed. The crysta!IJs are idio­
morphic or h)lpidi.om<>rphic (Pam i ~. 1962, p. 50; Pam i c & Pape i, 
1969, ip. 565). The crystaJ :iindiVliduals are the most frequent; sometime5, 
but rarely, there aire Cairlsbad •twinn.ings. They are fresh or almost fresh. 
In spite of this they are very difficult to be detennined, since they are 
op.tiically very unhomogenous aind very of.ten ithey · darken undulato-
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ry. While P am i c states ithat he detenmined their optical axial angle 
with 2V = - 100 up to - 4()1 in a more recent work (Pam i c & Pap e §, 
1969, p. 565), eairlier (Pamiic, 1962, p. 50) he produced such data itha.t it 
rs reasonable to doubt the accuracy oi his determinations. Thils is what 
he says: •In sections with both optdcal axe5 the optical axial angle is: 
V1V1 = ()t. Iin sections with one optical axis, the obtained values foc the 
optlical axiial angles vary: 2V = -21• up to - 40°c. It is necessary to p<>int 
out 1the fuHowiog: 

1) I.f the ioptdcal axial angle is ()t, then a· mineral is .UJOliaxial. 
2) lf the sectii.OillS of the optically biWQial minerals of which only one 

optioal axis is measurable are viewed, then the value obtained for the 
op1lical uial angle is the same as iif both optlioail axes are dia:eotly tnea· 
sured. l:t is incomprehensible that for the same mineral, in sections 
witih one measurable optical ax.is, the obtained values systematlica:lly 
diififer from the results obtianed on the sections wiJth two optical axes 
which are accessible fur di.Teet observa11ion. To sol:ve these cantradioti· 
ons, Pam i c should caNY oui a ·revision of his data by performing new 
meaisuirements on the prevtiously adjusted ntruments. If he would per­
sm: on his previously mentlianed data on sainidi.ne, we WOUlld be compel­
led, unfom.11na:tely, to oonclude, .that he wants .to i!nf0I1I11 us about an 
impossible, grotesque crystal optic, accordding 1to which the QPtiical cha­
racteristics of the same Cry5talli7Jed substance would depend on the 
oriemation of !llhe crystal section, .in which we determine it. Regarding 
this, iit is neoessacy to point awt that Pa mi e's optlical detenninalt!i.ons 
should be only considered with great caution and the utmost restraint. 

Concernmg the ~ content of Ki = 10,420/o (with 0,86% NatO) (Pa­
m i c, 1962, p. 51), the adequate rev.ision of data ~s required because .. for 
t•he rock whioh Pam i ~ names K-spi1lrte, he does oot allege the eXlis'ten· 
ce of any potassium mineral except sanidiine. Cons'idering 1that (a) - in the 
rock with a relatively high amount of vesicles fiilled with calcite, clili> 
rite or chalcedony; (b) that 1:lhe ground.mass ;is less in quantity than 
the phenoorysts; and (c) that there is little glass m the groundmass, in 
which a part of Ki and NasO, determined d.n the chemical anailysis .. co­
uld be associated then it should be taken for 8l"anted, by good approxi­
mation, that Ks iis. almost entlirely associated in the K-ieldspars, wmch, 
in this case, sho!Uld make alm05t 2/3 of the we&ghit of the enitJire rock. 

IV 

In section I dlt is mentioned •that Pa m i c (1969a, p. 209) says 'lbat 
his de.termmations of albite by .the Fedorov U-5tage method in spilites 
and kerarophyres mostly fall on the magrmon curves for the high-tem­
perature optlics. Talkdng ·about how sipilites, keratophyres, qruartz kera­
tophyres and volcanites rich in potas-sium are, in many places, assooia-
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ted with the normal subalkaldne rockis and that their Hink, as &rr as mi­
ral oomposiltlion in considered, ii6 proved by the presence of trans.itJionail 
varieties (anclesdne kerarophyre and andesine spi.Jite), Pam i e (1969a, 
p. 213) mentiicms, it.hat the t'Ocks with albite are determined also among 
the abyssal and h~aibyssal del'livates produced by the same masmallli.c 
activity. Immediately af.ter saymg that, P am i c points out as a very 
important feature that the feldspars show the high•temperature opbic 
in it.he itwo main volcandtte groups. 

Comparing the recently published (1974) English editiion of Pam i e's 
origiml paper m Croatiian (Pamiie, 1969a), Wt oan be noticed that he 
does oot mention, at an, his previous statemeil!tls on high temperature 
optlics for feldspars. Why has he omitted this in the Bngldish version? 
Does it mean the abandonling of hls supposed dilsoovery of high tempe­
rature aibite in the Dinarids, the discovery which he has insised an pu­
blrishing, what he succeeded tlx> do m 1969. The manuscript of this paper 
(Pam i c, 1969) was sent .to me to be rewewed before printing. I warned 
Pam i c itlhat his condusrons on albite were inadmissdble. From Sara­
jevo he wrote me a Jetter sa~g that he would discuss thiJS problem 
with me. Up ·to elate he has made no further mention of arranging a me­
etiing wdlth me. 
. Mte:r everyithing that has been mentioned above, i·t should be conclu­
ded .that P a .m ii e's avoiding of any discussion resulted .in the mtroduc­
tdon of Ullltruth in the scienttiiiiic world. Omitting everyithing rVhat iis oon­
nectied Wliith his supposed discovery an high temperature albite, in the 
English edlimon of his study (l' am H, 1974), has apparently chainged his 
mind. In 1969, I already ll'eferred (B a r i c, 1969) !fO ~ inadm~e 
assumptions. · 

v 
Wether the rocks of spiliteJkeratJophyre association are of primacy or 

secondary origilil is stdlll a subject of discussion among petro~ts here 
and abroad. That dis a basic problem of mOclem petrology."Bwt, the met­
hod used by Pam ii c cannot answer this problem. With no evi­
dence, hils ain~ standpoint on high-«emperiature albite in the 
Dinal'lids, now self-denied by him, caused · a few mi·sunderstandings 
in our scientific liiteratilre. In his historical survey of the develop­
ment of geological sciences in Yugoslavia, Mari c (1974, p. 160) 
quotied Taj de r, who had been •investigating the albite rocks in 
Slavonia (Croatia), as saying •in his petrographical mterpretation he 
(Ta j de r) ooncluded that albite in these rocks ·is a primary mineral 
component, which was formed directly by a Cry5tallizarion from 
magma, and therefore has the high-rt:emperatiure optdcsc. Then Ma­
.r i e .talks aboUlt Pam Ii e's wook on albite rocks from Bosnia and Her­
cegovdina a!Ild his conclus.ions. Ma r,li c ·says that P a m Ii ~ has concluded 
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•· •• 35 well as M. Taj de ·r regarding ·the rocks in Slavonia, ·that the 
albite .in .the Central Bosnian (Laclinian) spilites, keratophyres, and qu­
a·rtrz keratophyres of Kupresko Polje, :is a primary mineral component 
as well, having the high-temperature optlics. As proof of that, · he says 
that he (Pa m d c) has not found any mineral of the Sipilite reaction, 
then ·that the aJibite li-s found lin the tuffs of the albite .rooks, too, and fi­
nally, 1lhat ithe albirre has high-temperature optics .in 1lhese rocks, ·as is the 
case wi'th potas'Sium feldspars (sanidiones), which are sometimes presen.1 
in 1these rocks and also have hi~·temperature optics«. 

Taj de r iindeed ireported the resultts of his investligations of al bite 
rocb from Slarvcmia lin several papel'IS (Taj der, 1944, 1947, 1955, 1956, 
1956a, 1959 and 1960). l·n .the mt one IX):entioned here (T fij de r, 1944, p. 
77), he gives ithe followiing ivalues for the op1Iical axial angle derived from 
the U-stege measwemeillts of the albite, its composiitioo being 201, an to 
100/o an: 

2V = + 850; + 87t/1o; + 88•; + 86•; + 860; - 860; + ·881/20; + sto ; 

Lo Ms second paiper (Tajde r; 1974,. p . 184), he gives t]1e values bet­
ween 40/o an and 11•/o an with the avenge value litde less than 8•/o an. 
'.fbere is no data on the optical axial angle. .. 

In the paper from 1956 (Taj de ir, 1956, p, 37) there are a number of 
detenninaitioru; for .the albite in a~rine-albiOO-rhyolite, with O•/o an up 
ro 14% an, and giving twelve data for the optical axial angle: 

2V . = +80•; + 781/1•; - 880; - 880; + 881/2•; + 88•; + 801/1•; 
+ 88°; + 88YtO and - 89'. 

· For alibiJte--rhyolite, Taj d e.r (1956, p. 39-40) gives data varying from 
oe;, an to 4•/o an., with the followiin.g va·lues of the optic axial angle·: 

"' 2V = +84•; +86•; +800; +840; + 860. 

· For albite phemx:rysts io ithe alibite-rhyonte from Blacko :in PO'Zeska 
Gora (Pofega Mountain), T a j de r ~es (1956a, p. 193) an optical axial 
angle value of + 86•. 

fMlally, Taj de r -(1960, p. 97) gives data for ithe optical axial angle 
2V = -80- and -81• for ithe oliigoclase, m whose one grain he determined 
the oompositli.an as 17•/o an, fuUllld in the ainoritl1oclase-aesirine-rhyo1Me 
from the Rupll!ica brook ·near VOOin. 
·. The above mentiooed information tbat a1bite in the albite rocks of 
Slawnia has, according ·to· T a j d e r's investigations, the mgh-te-mpe­
rature optic, does not correspond to the real one and it is ·to be rejec­
ted. Namely, nowhere in his works does Taj de~ men:triJon that the al­
bites are high~emperature ones. On tlie contrary, from ithe numerous 
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values of the optical aXlia.l angle derermined by T a j d e r, and menti­
oned in his paper, it can be concluded, w1thout doubt, that there is no 
high-temperature optical albiite mentioned ainywhere. The albite optical 
axial angle should be oowsi.derably less in the latter case, around 50t, 
and with a negative siign (Troger, 1971, .p. 126). Even for 17°/o oligo­
clase, from the Rupruica brook, the values for the optical axial angle 
should be considerably less (around -600) than the values determined 
by Taj de r (2 V = -80t and ..al•). However, tihe rooks kom Slaivonia 
which have been mentioned, cannot be compared with similar rocks in 
the D1narid~, because the rocks from Shwonia are presumably younger, 
being Tertiary linage (Taj der, 1959, p. 386). 

Now, we Wlill take mto consideration Pa m ii e's assumption that albi­
te in Middle Triassic (Ladlini3111) irooks of ~pilite-keratophytre association 
from Kupresko Palje in B<>sma have ;higho!temperature optics. This con­
sideration Wlill be, in pallflicular, based on his assumption that aLbite -
similar to K•fel:dspans ('Saillidine), which somettimes occur m 1these rooks 
- has high-temperature optics as well. In fact, Pam i c (1969b, p. 572 
and 576) states thart eff.usirve rocks in Kupresko Polje contain sodium 
rich rocks in aissooiatJ.on w.ith potassium dch rocm, where K....feklspar 
has the high-temperature ;sanidine optical properties (Pa mi c, 1969b, 
P· . 565), as earlier he had .determined in the volcanic rooks in the area 
of mdfa-Kalinoviik (Pam d c, 1962, p. 50). In some cases, he says (Pa­
m d c, 1972, p. 50), he clearly determined sainidi!ne reaction rims around 
albite, and tihus aLbite origi.nalted firstly at high .temperatures while sa­
nidine originated ilater at lower •temperatures. Therefore he draws this 
conclusilOn (Pam de, 1969b, p. 572): »In th'is case it would not be logical 
to treat, din a UIIlited association of volcanic rocks, the otherwise lower 
temperature potassium feldspars from poeneiites as prima·ry ones, and 
higher temperature albites from keratophyres aml sipilites as secondary 
mmeralsc. 

Suoh a conclusion iis m1>.re .than naive. We will show this iin the exam­
ple which everyone knows very well. In the pl~ase group, the mem­
bers rich in cakium are less resiSlbanlt •than the members rich in sodi­
um. In zonally struotured plagioclaises m i~eous rocks the central part 
rich m caloirum will be vesry often partly ar wtally altered into an ac­
cumulatlilcm of fine grains of zoisite and clinomisiite, new acid feldspars, 
quar:trz, etc., while the more acid rim will be unaltered. Thls may be 
cleairly seen in microscopic sections. Therefore, nobody will conclude 
that: central paI1t originated earlder, at a higher temperature than the 
rim. 

In addi11ion to the just mentioned general case it would be worth 
while iro mentitan one s.peoial case, although this one, too, has ge­
neral si.gmficance. Kn e f e vi c & D or <1 e vi c (1969, p. 492) talk, for 
example, about the plagioclases Wlith ronal struoture and with 3201, to 
38•/o an from Triassic volcandltes lin the Budva-Sutomore area in the 
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Montenegro coastal~. They are very altered, calci~ed and ka.oli· 
n.ized and their middle parts aire iintensd.vely destroyed, and more or 
less altered zones are observed. 

VI 

On December 12, 1974, Lj. Golub and M. Vra gov tic gave a lect-ure 
on the eruptlive rooks of Dalmatian islands, m the Croatian GeollOgical 
Society !in Zagreb. They ~iited on the results of their investigaitions. 
On the !islam Jabuka, they found out diat bas-ic plagioclase (labtradorite 
or byitownite) .is otiten :transformed into the acid plagioclase (albi1te or 
o.ligoda1se). T·his transformaition is in S'()Ille places more developed than 
in other parts of ·the eruptive mass of the island. This may be recognti-
7.Cd easily oo the field. On several good photomicrographs the authOtrS 
showed good examples of how one or several parts of yet untransfotr· 
med 1basic plagioclase are left ~n the albiite. In 1these examples .the trans­
fommtion of bytiownite into alibite is not completed. In the examples 
of the complete transifoomation there are the allbite pseudomorphs, re· 
su111ing from the former basic plagioclase. I have ·to refer 1o their pa· 
per for more detailed info:rmaition. 'f.hi:s paiper will be published in ithe 
nexit volume of Acta goologica of Yugoslav Academy of Science and Arts 
(abbrev. JAZU) m Zagreb, in 1975. 

In •these .i.81100US :rocb f.rom the vittlnity of KomiZa on the island of 
Vis, S c a iv n i ~ a r & al. (1975) recently identiiflied ipumpellyite. This is 
ve:ry iimpommt regarding the origin of spiilites. Here, I would like to 
repeat Winkle r's (1974, ·P· 189) words: »Alithough a primary, magma· 
tic origin of spilites is still upheld by sOIIlle, such an o.rigtin is ruled OU1t 
becaIU5e of mineral parageneses found m many spilites. Although. the 
common association chlorite + albite + calcite of many spildtes is not 
very diagnostic, other assemblages mentioned above are. Thus 
Coombs (1972) cancliudes, sp:Hites may occasionally be 81Scribed :tx> 
the 7.eOlite facies, and mare oommonly 10 the prehnlite-pumpeUyilte, 
pumpeH~te~ctmolite, aind ~ee.nschist faoies. The prehnite·piumpell:yii1te 
facies is ipartioulairly commonly l"epresented, especially in New Zea· 
landc. Coo m b s' paper quoted here by Wink 1 er, was nmly publd· 
shed m 1974. In ·this paper, Coombs (1974, p. 337) says: »Presumably 
baisalitic and andesd.tic lava flows may be affected in the s·ame ways as 
the sediments by low-grade metamoophlic processes«. 

VII 

llil his general SW"Vey of plagioolase data from Triaissk effusi.ves in 
Slovenia (Yugoislaviia), Faninger (1971, p. 228 and 230) oonclu.des, 
that high-temperature form is only determined for andesiine in quartz· 
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·porphyrite of the Kokra-quarry, south from Mt. Glti.ntovec (Savin1a 
Alps). In all remaining Tr.iassic volcaillic rocks from Slovenia pla.giocla­
::e is Iow~temperaiture alOOte. This is oonffuned by Ham r 1 a's (1954), 
Germ o :v ~ e k's (1959) 001d Fan i g e T's (1962) measurements. Besi· 
des, H ii nit e r le ch 111 er (1959) has also determlined partial or fUll al· 
bitlimtiion in eas.t Slovenia ca1UJSed by spilirte reaction. This occurence of 
albiltli.zation m. our rocks was arliready refered in 1957 (Bari c). 

High ,temperalbure albites !in the rocks of the Middle Triassic spiMlte­
-keratnphyire asisooiation in the Dinallids do not occur. The OlplpOSliite re­
ports by Pam i c (1969, l 969a, 1969b, 1972) have no scientific founda­
tion at all; they Me arbitrary and iinoor.reot. Therefore, his conclusions 
(Pam d c, 1969, ·p. ·4 arul 1912, p. 49 anld 56) that his results can be very 
useful for petrogenetical OOnsi.derations and ex.plana:tions of primacy or 
secondary origin of Na- and K-feldspars .in the Middle Tr:iassic associa­
tion of spi.lite-keratophyire rocklS ~n the Dilnmids, do oot J:rave any value. 

Received 26 March 1975. Mineralogical-petrographical museum 
Demetrova 1, 41000 Zagreb 
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U. BARIC 

ALBIT U STIJENAMA SPILITNOKERATOFIRSKE ASOCIJACIJE U 
DINARIDIMA JE N£SKOTEMPERATURNI ALBIT SA DOBRO 

SREDENOM STRUKTUROM 

I. Godine 1969. Pam i c je objavio prvo saoptenje o visokotemperaturnim 
glinencima iz stijena spomenutih u naslovu. Najprije je na temelju dotada!i­
njih teodolitnomikroskopskih podataka opremo rekao, da se ne mote uciniti 
definitivni zakljueak o opticlcom karakteru albita. Napu!itajuci oprez, na kraju 
istog saoptenja veli, da nje~ova razmatranja ipak sasma jasno ukazuju na vi­
sokotemperaturni obUk alb1ta. To, prema njemu, mote biti od koristi pri raz­
matranju problema o primarnom ill sekundarnom porijeklu albita u tim sti­
jenama. Ne!ito kasnije P am i c (1969a, p. 209) iistice kao interesantnu cinje­
nicu to, da pri teodolitnomikroskopskom odrec1ivanju po FedorovIJevoj me­
todi, rje!iavanja za albit padaju vecinom na migracione krivulje za visokotem· 
peraturni albit. 

Pam i c je pritom pre!iao preko cinjenice, da se velimna kuta optickih 
osi kod plagioklasa bogatih ab-komponentom vrlo osjetljivo mijenja u ovisno­
sti o tom, da li se radi o visokotemperaturnom ill pak o niskotemperaturnom 
plagioklasu, odnosno o stupnju srec!enosti u nJihovoj kristalnoj rdetki (Tr 0.. 
g er, 1967, p. 733). Za visokotemperaturne alb1te kut optickih osi je razmjerno 
malen i ima negativan l'redznak. Pa m i c (1972, p. 44 i 52) mec!utim kate, 
da je on iz 185 raspolotivih vrijednosti iz literature dobio srednju vrijednost 
2V= + 821/1• uz prosjecno 4).ol• an u albitu. 

Kad mi je Pa mi c poslao na uvid rukopis svojeg gore spomenutog prvog 
saopeenja, upozorio sam ga kratko na nedostatke i pogre!ike u njegovim iz. 
vodima .. Odgovoriv§i on je izjavio, da ee to sa mnom prodiskutirati. Na disku­
siju do danas nije do§ao. Kasnije (Bari c, 1972) sam svoje J?rimjedbe iznio i 
op!iirnije. Prolazeei preko svih upozorenja, Pam i c je svo1e nemoguce sta­
novi!ite poku§ao braniti frekvenoijom odrec1ivanja sferne koordinate 
J_(OlO)AX, koja se pri teod<>litnomikroskopskim odrec1ivanjima pomoeu Ni­
kitinovoga kvadrantnog dijagrama obitno odrec1uje u apsolutnom iznosu, ma-
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njem od .9()0. Vrlo rijetko je nailne mikroskopibr u moguenosti, da odredi 
i predznak te koordinate,J' er obitno on ne opa!a tri mectusobno neovisna 
geometrijska elementa. B u ovom slutaju bi poznavanje predznaka bilo 
vrlo potrebno. Uslijed pogrehka pri mjerenju, dolazi naime do rasipanja· vri­
jednosti, zbog tega ee pojedine vrijednosti biti i u jugoistocnom kvadrantu 
Ni~itinovoga kru!nog dija~rarna (Fe di u k, 1961 sl. 73), jer se viijednost spo­
menute koordinate za alb1t samo malo razlikuje od 9()0. U jugoisf.otnom .kva­
drantu je sferna koordinata .l(OlO}AX manja od 900 i negativna. Mjer:i Ii se 
ona od +Xu sjeveroistocnom kvadrantu, imat cemo u tom slubju pozitivnu 
suplementnu vrijednost veeu od 9()0. Zanemari Ii se to, dobit Ce se pri izratu­
navanju srednje vrijednosti manje nego §to u stvari mora biti. Drugim rije­
tima: u jednokvadrantnom dijagramu Ce zbog t<>ga srednja vrijednost biti po­
maknuta prema sjeveru; odnosno bl.lie krivulji za visokotemperaturne plagio­
klase, kako se to dogodilo Pam i ~ u, premda je on svoja razmatranja vriio 
na drugi natin. . 

On je naime iz krivulje frekvencije vrijednosti, odrec!enih za .l(OlO}AX u 
njihovom apsolutnom iznosu, tj. bez obzira na predznak (sl. 2), pokmao kon­
struirati krivulju frekvencije, kao da mu je bilo moguee odrediti spomenute 
koordinate. Pri tom je polazio od ovih postavki: 

1) krivulja frekvencije podataka treba da odgovara krivulji statistitke ra­
spodjele podataka odrectenih mjerenjem oclnosno ona mora biti simetriena; 

2) krivulja opada prema null na jednu (lijevu) stranu (sl. 2) i pokazuje. ja­
snu tendenciju opadanja na drugu (desnu) stranu. Radi toga (Pam i ~. 1972, 
p. 46) slijedi: 

3) da vrijednosti prebatene iz susjednoga (jugoistOCiloga) kvadranta u Ni­
kitinovom krufnom dijagramu nisu bitno utjecale na podrutje najveee kon­
centracije odnosno na promjenu u polofaju vrha .krivulje; i 

4) te prebatene vrijednosti nisu nimalo utjecale na lljevo krilo krivulje, 
koje opada prema null. 

Diskusijom eemo pokazari, kako Pam i c sam sa sobom dolazi u protu­
slovlje. On !ell iskonstruirati dijagram prvobitne raspodjele, tj. takve raspc> 
djele kao da se u svakom slutaju pri odrectivanju sfeme koordinate 
.l(OlO}AX mogao odrediti i njezin predznak, od.nosno u slutaju negativnoga 
predznaka suplementna pozitivna vrijednost veea od 900. Od vrha krivul/. e (sl. 
2), koji odgovara vrijednosti od 22,7'/•, slijede na desno do 90' dva po Ja sa 
20,9'/1 i 12,So/-. Prvo polje preko 9()0 je dakle treee polje od vrha krivulJe 1 ono 
treba da prema Pam i cu sadrii onoliko pojedinatnih vrijednosti (izr.deno 
u 'I•), koliko ih saddi treee polje lijevo od vrha, tj. 8,10/o. Sli~no - drugo, 
treee, tetvrto i peto polje preko 9()0 odgovaraju Po Pam i cu tetvrtom, 
petom, §estom i sedmom polju na lijevo od vrha krivulje, odnosoo ona treba 
da sadrie redom 5,40/,, 2,7•/•, 2,.,.1• i 1,311/, svih vrijednosti. Te vrijeclnosti on 
dobiva redom tako, da od prvoga, drugoga, trecega, cetvrtoga i petoga polja 
ispod 9()0 oduzimlje 8,10/•, 5,41/1, 2,7•/, i l,3'/1 te ih prebacuje preko 90' na de­
sno. Na taj je natin dobio novu krivulju za frekvenciju vnjednosti sfeme ko­
ordinate .l(OlO)AX, koju prikazuje sl. 3. 

Sad se lako mogu razabrati nedostaci i protuslovlja opisane svojevoljne 
konstrukciJe. Nova krivulja (sl. 3) jo§ je dalje od toga, da bi odgovarala poj­
mu simetnje, nego prva krivulja (sl. 2). Na njoj se jasno isticu dva vrha: prvi 
izrazitiji za 2f1'/1 i drugi manje izraziit za 8,111 .. Prvom vrhu odgovara srednja 
vrijednost od 87°. 0 drugom vrhu, kojemu bi odgovarala srednja vrijednost 
91° (odnosno 89' ne uzimajuci u obzir predznak}, Pamic ne ka!e ni§ta. On 
ne govori ni§ta ni o uleknucu krivulje u prvom podrutju lijevo od ordinate 
za 9()0, kao Di o tom, zdto je dva polja lijevo od te ordinate prikazao §ire od 
ostalih polja. 
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U vezi s novom krivuljom (sl. 3) treba postaviti nadalje ovo pitanje: da li 
su slifoa - po velicini maeajna - odstupanja od zamiUjene s1metnjske ra­
spodjele, kakva se opafaju u oodrucjima neposredno lijevo od 90', moguCa 
i u podrucjima dalje na lijevo' Ta se mogucnost ne mote zanijekati. U tom 
slufaju medut!im P am i c e v a razmatranja u vezi s konstrukcijom krivu· 
lje u sl. 3 gube svaki smisao. 

Daljnje protuslovlje odrafava se u vezi s Pamicevom (1972, p. 47), tvrdnjom 
spomenutom gore pod brojem 4. Tu on kafe, kako vrijednosti iz susjednoga 
jugoistoenoga kvadranta Nikitinovoga krufnog dijagrama, koje su zbog nepo­
znavanja predznaka saddane tako4er u sjeveroistoenom kvadrantu, nisu ni· 
malo utjecale na krilo krivulje statisticke raspodjele, koje opada prema nuli 
(na sl. 2 krilo tijevo od vrha). Suprotno tomu, on je u prvom i drugom pod­
rucju lijevo od vrha poeetne vriJednosti od 14,2'/• i 8,7•/• smanjio za 2,to/1 i 
1,3•/• na 11,5°/e i 7,4•/, radi konstrukcije sl. 3. 

II. Izbjegavajuci diskusiju i pokmavajuci da brani svoje neodriivo stano­
vi§te, Pam i c (1972, p. 49 i 56) je ustvrdio, da albiti spilita mogu j:>okazivati 
svojstva visokotemperaturne optike, Cak ako su kristalizirali i uz niske temp&­
rature. To prema njemu nije rumalo cudno - bilo bi cudno su~rotno, kafe on 
- jer se pn ubrzanoj kristalizaciji mnogo lille fomriraju oblic1 s neuredenom 
nego s uredenom refotkom. 

Da se ne bi ostalo pri ovom opeenitom pa mice v 0 m navodu, uradena 
su odrec:tivanja apsorpcije u IR-podrucju spektra od eetiri uzorka stijena iz 
spilitnokeratofirske asocijacije kod nas (sl. la i b). Iz tih odredivanja vidi se, 
da se albit u svim primjerima nalazi kao niskotemperaturni, dobro urec:teni 
albit. To je u skladu sa dosadafajim optickim podacima, posebno sa velicinom 
kuta optlckih osi, kako je gore spomenuto. 

III. Pamic fell svoje neoddive nazore potvrditi i svojim opafanjem, da se 
unutar ljuske visokotemperaturnog K-glinenca nalazi albit. 0 tom ee biti go­
vora jo§ kasnije u razdjelu V. 

IV. Uz ostalo, Pa mi c · (1969a, p. 209) i na tom mjestu f.?VOri o tom, kako 
njegova odredivanja za albit po Fedorovljevoj metodi u spititima i keratofiri· 
ma veei.IJ.om padaju na migracione krivulje za visokotemperaturnu optiku. 
Ndto kasnije, (P am i c, 1969a, p. 213) istice on kao vafan momenat i to, da 
glinenci pokazuju odlike visokotemperatume optike u obje glavne skupine 
vulkanita u spilitnokeratofirskoj asocijaciji u Dinaridima. 

Netom Sf.Omenuta Pam i c e v a _publikacija objavljena je nedavno u en· 
gleskom pnjevodu (Pam i c, 1974). U prijevodu su izostavljena sva ona mje­
sta originalnog teksta, koja se odnose. na konstatacije o visotemperatumoj 
optici glinenca. U prijevodu o tomu nema ni rijeei. 

V. NiC!im dokazane>, sasma proizvoljno, Pam ice v o gledi§te· o visokotem· 
peratumom albitu kod nas u stijenama spiHtnokeratofirske asocijacije, koje­
ga se on sada eto §utke odriee, vrJo se riJetko spominje u na§oj manstvenoj 
literaturi, npr. u historijskom pregledu o razvoju geolo§kih manosti kod nas 
(Mari c, 1974, p. 160). Tu se navodi, kaiko je Taj de r - ispitujuci al· 
bitne stijene u Slavoniji - zakljuC!io ,da je albit u njima primaran mmeralni 
sastojak, nastao direktnom kristalizacijom iz magme i da prema tomu ima 
visokotemperaturnu optiku. U vi§e svoJih radova, koji se odnose na te sti)e­
ne, Taj de r (1944 do 1960) nigdje ne govori o visokotemperatumom alb1tu 
u n}ima. Iz brojnih odrec:tivanja kuta optickih osi, koja je on izvclio, vidi se 
naprotiv, da se radi o niskotemperaturoom albitu; njegovi podaci naime po­
kazuju, da je kut optickih osi za taj albit velik i opticki karakter - izuzev 4 
vrijednosti izmedu njih 26 - mu je pozitivan. 

P a .mi c navodi, kao §to je vee spomenuto pod III, kako je u nekim slu· 
eajevima utvrdio, da sanidin jasno reakciono obavija albit, odakle prema nje> 
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mu slijedi, da je albit nastao ranije, uz vi§e temperature od visokotemperatur­
nog sanidina; radi toga bi bilo vrlo nelogicno, da se vi§etemperirani albiti 
tretiraju kao sekundarni minerali (Pam i c, 1969b, p. 572). 

Taj zak.ljueak je vi§e nego naivan. Uzmimo kao primjer dobro poznati slu­
eaj, da je kod zonamo grac1enih plagiok.lasa u eruptivima nerijetko sredi§nJi, 
bazicniji dio cesto potpuno iii djelomieno izmijenjen u nakupinu od sitnih 
zmaca coisita i k.linoco1sita, novog kiselog glinenca, kremena itd,; kiseliji ovoj 
eesto ostaje potpuno netaknut. Nitko iz toga neee zak.ljuCiti, da je sredi§nji 
izmijenjeni dio nastao ranije, uz vi§e temperature. 

VI. Prema nedavnim, jo§ neobjavljenim podacima Go l u b a i V r a go­
v ic a, na otoku Jabuki eesto je bazicni plagiok.las (labrador iii bitovnit) iz 
mijenjen u kiseli plagioklas (albit iii oligoklas), djelomieno ill potpuno. U 
ovom potonjem slueaju radi se o pseudomorfozi albita po labradoru ill bitov· 
nitu. 

Br a j di c mi je saopCio (iz svojih jo§ neobjavljenih istra!ivanja), kako 
se iz uradenih spektograma u IR-spektru za albit iz spilitiziranili dijabaza 
u Samoborskoj gori i na Okic-gradu (zapadno od Zagreba) vidi, da se albit 
tu nalazi u niskotemperaturnom obliku. . 

Nedavno su u takvim stijenama kod Komlie na otoku Visu S ca v n i ~ a r 
S., Me c1 i more c i S ca v n i car B. (1975) identificirali pumpeliit. 

VII. Na temelju svega spomenutoga slijedi, da u stijenama srednjotrijaske 
seilitnokeratofirske asocijacije u Dinadidima ne dolazi visokotemperaturni al· 
bit, nego naprotiv niskotemperaturni nje~ov oblik. Radi top P am ic e v o 
mi§ljenje, kako njegovi rezultati mogu b1ti vrlo korisni pn petrogenetskim 
razmatranjima i tumacenjima o primamom ili sekundamom poriieklu Na- i 
K-glinenaca u spomenutim stijenama, nije, niti mou biti, od bilo kakvoga 
znaeenja. 

Prlmljeno 26. 03. 1951. 

13 GSOLOIU VJEIOOK 

Mineralo§ko-petrogr_aski muz.ej 
Demetrova 1, 41000 Zagreb 
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