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ROCK GLASSES OF FUSED LESSER CARPATHIAN GRANITOIDS 

(F/g. 1-3) 

A b s i r a c t : By fusing' the granitoidic rocks al ffSOO °C/4— 12 h. rock glasses 
with refractive index L.490— L.549, density 2..'ili—2.65 and specific refraction 
0.1 178—0.124</i were obtained.. Tlie variation of those values and variation in 
chemical composition was used for comparison of the Bratislava and Modra 
massif. 

P e 3 io M e: tlofl BJIHÍIHKCM BBICOKOH TCMnepaTypBi Ha rpaHHTOHXUiue nopo,ni.[ 
(16(K)°C) B Te'-ieniie 4 — 12 qacoB SBIJIH noJiyqenBi CTeKJia nopoa c noK33aTejieM npe-
jiDMjieHHa 1.490 — 1.549, ynejiBHBiM BecoM 2,36 — 2.65 H C ŷ ejiBHOH pe^paKiiHeii 
0.1178 — 0.1244. BapnauHH STHX jtaHHBix H xKMHqecKoro cociaBa ÔBIJIH ncnojiB30-
BiHbi HJia cpaBHeHHa ôpaTHCjiaBCKoro H MOjipaHCKoro MaccHBa. 

Introduction 

IVlrologieal ľoscarch oilers a variety of methods which enable the evaluation of 
igneous rocks. The methods of chemical classification of the rocks need nol always 
divide the studied rocks into particular mutual ly closer groups expressed c. g. by diffe­
rentiation diagram. 

The refractive index as the comprehensive expression of different properties is 
closely connected with chemical characteristic of compound. It can also render a con­
venient piece of information for comparison of the rock glasses obtained. Density of 
these glasses does not only express their mutual distinction based on chemical compo­
sition but it plays an important role in evaluating the degree of differentiation of the 
studied ruck types. 

Method 

100—200 g ol homogenized rock powder was pressed into pellets and heated in 
platinum foil al I600°C for á—12 h. (heating durat ion depended upon rock acidity). 
After healing the specimen was quenched and controlled microscopicaly, to avoid the 
inhomogeneous sample measurement . The temperature chosen and chemical composi­
tion of the specimens (6—8 W % .XIHO + K9O) enabled to obtain satisfactory homo­
geneous rock melt. 

We did nol expect changes in chemical composition of rock glass in comparison with 
lbe composition of original rock, since .1. ('. H u c k l i d g e el al. (1970) emphasized 
the agreement between original chemical analysis of the rock performed by classical 
method and electron probe analysis of the glass produced b y rock fusion. 

Oranitoidic rock glass was t ransparent, yellow-brown suitable for optical measure­
ment. The refractive index was determined by immersion method at 10—21 °C in 
monochromatic light A = 585 up with the accuracy + 0.001. Density was calculated 
from chemical analysis by specific refractive capacities of individual oxides. 
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Results and discussion 

Previous papers on Lasscr Carpathian granitoids dealing with these rocks (IS. C a m -
h c I — .1. V a I a c h 1956) and their aceessory minerals (M. M i š í k 1955. .1. V e-
s e l s k ý 1972, M. D y d a 1972) informed in more detail about distinctions between 
Bratislava and Modra massifs. X. K. II u b e r — C. 1). R i n c h a r t (I960) paid 
iilention to the problem of the comparison of eruptive rocks on the basis of refractive 
index of glass of the fused rocks. Thus they made a correlation of studied rocks. Analo-
gicaly this method was used in volcanic rock s t rat igraphy by B. M c K e e — ľ. M c 
K e c (1970). 

The refractive indices of glasses under investigation arc in the interval from 1.490— 
1.549. In the Modra massif the differences in individual samples arc greater than in 
Bratislava massif ( ľ a h . L) and in all analysed casses they have higher values (1.503— 
1.549). In Bratislava massif the refractive index has the narrower range and a relatively 
lower value ( l / i 9 0 - 1 . 4 9 9 ) . 

Density of rock glasses varies in the range 2.,36—'2.65. It is lower for the Bratislava 
samples (2.36—2.48) and relatively higher for the .Modra massif rock glasses (2.50— 
2.65). 

T h e variation of refractive index value and density is caused by quanti tat ive changes 
in the compounds present. However it is markedly influenced by the amount ol Si( )•>. 
I'cO + Ke.,0:! and CaO + iVIgO. 

ľig. I showing the relation of refractive index of the glass to weight % SÍO2 gives 
evidence of decreasing tendency of refractive index value with increasing of silica 
content. These results roughly confirmed relation curse between refractive index and 
silica content in the rock glasses determined by W. II. M a t h e w s (1951). However 
this relation cannot be considered as unambiquous, since the increased a m o u n t of SiOu 
docs not always cause the decrease of the refractive index value. The difference in 
refractive index of the studied glasses with the same silica content was e. g. 0.013 

T a b l e I. Physical properties of nick glasses 
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T a h l e 2. Weight of llie oxides used from chemical analyses o[ Lessee Carpathian 
granitoids 

No 
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(samples l\o. 8—15) and ;il I weighl /o SÍO2 difference il was as high as 0.023 samples 
.No. S—1.8). liiil llie varialion ol the remained components has to lie taken into neeoiinl. 
If the assimilation influences the magmatic differentiation (what can he expected in 
Modra massif) relation between silica conlen! and refractive index will not he kepi 
(W. II. M a I h e w s , eit.) and we can expeel disordered dispersion of the obtained 
values. 

The increased PeO -f- \'f-A);; contenl in glass with nearly the same silica eonlenl 
causes the increase in the refractive index value. In the investigated glasses the diffe­
rence among the samples with I weight % difference in the FeO + IMNO;. eonlenl can 
reach the value 0.02.'! ' samples No. 8—18). Krom graphical representation ' Fig. I; it 
is also evident, thai the samples with similar SiCK/FeO + I'evll.; ratio differ in relrac-
lion index. Similar increase of Mils value was observed wilh the increased CaO + MgO 
eonlenl (Fig. 2,1 at close SÍO2 and FeO + Fe^On contents (samples No. 8—15). This 
increase is mil so expressive and is more scattered than al FeO + FoiO;) variation. 
Relation Si02/CaO + MgO did nul enable to emphasize the influence of llus ratio on 
I he refractive index value. 

From the density and refractive index data il was also possible to distinguish lbe 
samples in individual massifs, bul specific refraction of these glasses (0.1 178—O.I2/i/i) 
did not allow distinction in this case. 

It follows from Fig. ,'j that even if the intervals of the range of the refractive index 
and density data are nol mutual ly overlapped, they form the degree of relation of 
l.asser Carpathian graniloidic rocks. 
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In conclusion i[ may by slated, lhal llic rcfi'cclivc index and density of llic rock 
glass obtained b y fusing- the granitoidic rocks lias sufl'icicnl reproducibil i ty of the dala. 
This supports the Fact, that similar systematic procedure may find a wide application 
in the study oil rock types suitable for ihe technique of rock fusion. 
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Sample localization 

Modľn massif 'samples Xo. 15. 17. 18. 2.'!. 331 liuills aortlieasterii pari of Lesser Carpathian 
granitoidie complex. It is separated from southwestern Bratislava massif (samples Xo. 8, 37, 
II). 51). 51. 521 by Pczinok-Pcrnek crystalline complex. 

.Modra massif: 
Xo. I5/G3JV. Metasomatic granite. Píla, Píla valley, elevation 561,2. 
Xo. 17;63.1 V. Medium to coarse-grained albitile. Píla. Píla valley, NW from elevation 538. 
Xo. 18/63.JV. Automelamorphc quartz-granodioritc. Píla, Kamenný potok valley elevation 
435,5.. 
Xo. 23 03.1 \ . Medium-grained biotite granodioritc. Harmonia, quarry in Žliabok valley, 
elevation 407.7. 
Xo. 25/63JV. Medium-grained biotite granodioritc. Harmónia, Kamenný potok valley. 

Bratislava massif: 
Xo. 8 03,J\. Fine-grained quart/, two-mica granodioritc. Bratislava. Železná studnička. 
Xo. 46 63JV. Fine-grained quartz two-mica granodioritc. Karlova Ves — Devín road eleva­
tion 146. 
Xo. 50/63JV. Fine-grained granite. Karlova Ves — Devín road, elevation 50,3. 
Xo. 51 63.TV. Medium-grained quartz two-mica granodioritc. Karlova Ves — Devín road. 
Xo. 5203.IV. Fine-grained quartz two-mica granodioritc. Bratislava, Rosslcr quarry. 
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