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ALKALIC METALS IN GRANODIORITES OF THE MODRA MASSIF
ALTERED BY ALKALIC METASOMATISM (MALE KARPATY Mits.)

(Figs. 10, Tabs. 5)

of alkalic elements and elements of alkalic earths in granodiorites

ana! [ of Modra type, in vein aplites and pegmatites or in pegmatoid
granodiorites from the area of mount Dolinovsky vreh near the vil-
lage Harmonia (Modra-Harmonia) the authors trace correlation re-
lations of the individual alkalic elements and elements of alkalic
earths mutually, or their correlations with alkalic elements. These
investigations confirmed the genetic dependence of aplitoid rocks
on rocks of the Modra granitoids as well as the presumption of ge-
netic dependence of pegmatoid rocks on derivaties altered by K~ me-
tasomatosis. The determined concentrations of alkalic elements in
the studied rocks are in agreement with the content limits ol Va-
riscan granitoid rocks from the Malé Karpaty Mts. and West Car-
pathian regions. Concerned are mainly relatively little contents of
Rb and Cs and prevalence of Na over K in granodiorites ancd
aplitoid granitoids.

/:\M\,—L\Aﬂ;j Abstract: In the presented work on the basis of representation

Pezwwme: B nacronieli padorte artopsl Ha OCHOBe 3aMelleHHs 1ea0-
HBIX 9JCMCHTOB H 3JeMCHTOB UEJI0UHLIX 3CMCIL B FPAHOLHOPHTAX MOJL-
PAHCKOTO THIA, B MKHIHBIY ANJHTAN 11 NerMaTHTAY, W B HerMaTonl-
HelX rpanoanopntax sz obaacty Hoanekopckoil ropu y o Fapmonns
(Moapa-Tapmonns) HAYUAIOT KOPPEJSUHOHHBIC OTHOWEHIS OTACILHBIN
IEJOYNLIY 3JICMEHTOR M 3JeMCHTOR UIEJOUHBIX 3eMeh I HX KOppe-
SR ¢ WLEJ0YHBIME 3aeMeHTaMI, DTH HCCACA0BAaHIA NOATBePLIN re-
HETHUCCKYIO  3ABNCHMOCTL  aMJHTOHAHLIX MOPOJL OT NOPOJL MOAPAHCKHX
TPAHNTONIOR, 4 TAKMe NPpeAnoaomKenie reHeriyeckoil 3asicuMocry ner-
MATOIJIHBIX  1IOPOL OT  AEpHBATOBR  HaMeHeHHbIX  K-Mertacomartnamom.
Onpesencinpie KOHLEHTPAHE HEI0MHBX 9/CMEHTOB B HCCACA0BAHHBIX
NOpoOAax B COOTBETCTBHH € JHMHTAMH COACPKAHNT BapHCUHIACKHX Trpa-
HHTONAKLIY (0poid #3 pailona Manweix n 3anajneix Kapnar. 3vo, raas-
HBIM  00paszoM, nuskue codepxanns Rb un Cs, n npenmyuwecrso. Ha
neped Kooorpanornopurax HoanJHTOHANLIX TPaHHTOHIAX.

In the geological bulletin “Geologica Carpathica”, (33, 6. p. 697—728 an article
was published by the authors Cambel, Veselsky and Miklo§ (1982 a),
which solved the problem of alkalic metasomatosis of granitoid rocks of the
Modra granitoid massif. The contents of Li, Rb, Cs, however, were not published
and correlation relations of alkalic elements mutually as well as their ratios
to further elements mentioned in the tables were mot studied. It is necessary
to call attention to the fact that this article completes in a suitable way the
data already published in numerous works, which refer to granitoids as well
as also their minerals on the basis of contents of alkalic elements: Cambel
—Martiny—Pitonak (1983); Cambel-Mickievi¢c—Veselsky-Vi-
linovié¢ (1981 a): Cambel-Veselsky—Vilinovié (1982 b); Cam-

* Academician B. Cambel, Ing. E. Martiny, CSc, RNDr. J. Miklo3s, Geo-
logical Institute of the Slovak Academy of Sciences, Dubravska cesta 9, 81473 Bra-
tislava.
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bel-Vilinovicova (1981 b); Davidova (1970); Davidova-Da-
vid (1981). In the presented article we publish evaluation of alkalic
elements in unaltered granitoids as well as altered by metasomatism to a va-
rious degree. In addition, the authors have at disposal the contents of alkalic
elements of leucocratic vein differentiates of granitoids. Essentially there are the
same samples of rocks, which were studied in the above cited article Cambel
et al. (1982 a). Therefore the reader can obtain further necessary information
about these samples only after studying of the quoted article from the year
1982 a, in which are the data of silicate and planimetric analyses, classification
of studied rocks and their petrometric valuation and contents of trace elements
besides Li, Rb and Cs. Here also the interpretation of conditions of metasoma-
tism, dependence of contents of macro-microelements on the intensity of rock
alteration etc. were established.

In the presented work we use the same division of rocks and the same legend
in graphs for individual types and groups of rocks so that the contribution
clearing up the role of alkalic elements (Li, Na, K, Rb, Cs) in primary grano-
diorites and altered rocks could be considered as complement to the article
from the year 1982 a.

Concerned are potassium metasomatites of the Modra massif, which are
found in the Malé Karpaty Mts. in the area of Mt. Dolinkovsky vrch near
the town of Modra-Harmonia. At the territory of the villages Pila and Casta
not far from the ruins of the forester’s house Kobylé altered granodiorites
albized even into albitites and haematite-albitites are found (Cambel—
Valach, 1956).

In the area of Mt. Dolinkovsky vrch, where K-metasomatism of granodiorites
was manifested, are also leucocratic differentiates of granodiorites, aplites with
prevalence of Na- over K-feldspars as well as veiny granitoid rocks, mainly
pegmatites and pegmatitoid granitoids with prevalence of K-feldspars are found.
The contents of alkalic elements in these rocks are mutually correlated.

The up to present investigations have confirmed that K-metasomatosis in
the area of Mt. Dolinkovsky vrch represents a highthermal process connected
with the last phase of crystallization of granitoid magma. mainly of pegmati-
toid character. The albitization in the area of the forester’s house Kobylé ruin
is considered as a product of low-thermal to hydrothermal alteration.

From Figs. 1 to 10 is possible to trace the histograms resp. correlation rela-
tions of the contents of the pursued elements, the values or relations of values
of which are mentioned in Tables 1 to 5 (K, Na, Mg in specif. grav. %, Li, Rb,
Cs, Sr and Ba in gt™).

From histograms (Fig. 1) is clearly to be seen, which elements in which
intervals are mostly wide-spread. The highest contents of Li are in unaltered
granodiorites and partly also in aplitoid rocks with prevalence of sodium over
potassium and minimum contents of Li are in Na-metasomatites (albitites).
Most cesium contain potassium pegmatitoid rocks, most rubidium is in K-me-
tasomatites. The histograms of other microelements are mentioned in the work
of Cambel-Veselsky—Miklaos (1982 a).

It is visible from the correlation graphs (Figs. 2—9) that sodium leucocratic
vein rocks have a dispersion mainly of trace alkalic elements similar as at the
fundamental types of rocks of the Modra granodiorite. Albitites occur in corre-
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lation graphs with little dispersion in the field of the fundamental Modra
granodiorite and aplitoid rocks. It is to be seen from the dependence of con-
tents Sr — Ba (Fig. 2), Rb — K/Rb (Fig. 3) and Rb — K (Fig. 5). Independently,
outside this field the fields of albitites are found in correlation graphs Na — K
(Fig. 4), Rb — Ba (Fig. 6) and Rb — Sr (Fig. 7).

Li Rb
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Fig. 1. Histogram of Li, Rb. Cs contents in gt-! (in ppm) and K/Rb ratio in funda-
mental and unaltered wvein types of rocks and in rocks altered by metasomatism.
Explanations: 1 — fundamental types of granodiorites of the Modra granitoid massif,
unaltered by metasomatism: 2 — aplitoid vein derivatives with prevalence of sodium
over potassium; 3 — vein pegmatitoid granitoid rocks to pegmatites with prevalence of
potassium over sodium: 4 — granodiorites metasomatically altered by K-metasomatism
in the 1-st grade of alteration: 5 — granodiorites metasomatically altered by K-meta-
somatism in the 2nd and 3rd grade of alteration: 6 — granodiorites altered by Na
metasomatism,

The distribution of alkalic elements as well as also the elements Sr and Ba
in pegmatitoid granitoids and pegmatites with prevalence of potassium over
sodium records the highest dispersion. It is mainly to be seen from the corre-
lation graphs Sr — Ba (Fig. 2), Rb — Ba (Fig. 6). But sometimes the pegmatites
form a common field with K-metasomatites, for example in Rb — Sr (Fig. 7),
or another time the fields of K-metasomatites and K-pegmatites are more or
less independent e. g. Rb — K/Rb (Fig. 3), Na — K (Fig. 4) and Rb — K
(Fig. 5).
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It is visible from the graph of Li — Mg dependence (Fig. 8) that the fun-
damental granodiorites and a part of aplitoid Na-types have the highest level of
Li content, on the contrary to K-pegmatites and K-metasomatites, which have
lower Li contents. A direct dependence of Li on Mg is not obvious.

Sr lgt™)
7001
°
S
~
500 ~ o o 500
e N @
a a
\\ - "
.
300 o ~ .
o ~
" \\ :
N ° o '
"‘13 - ~
100 . s 2
a : \\
2000 4000

Ba gt

Fig. 2. Graph of Sr — Ba dependence. The interrupted line delimits the levels of
maximum occurrence of K-metasomatites and partly also the K-pegmatites from
other types of rocks with lower content of elements (Explanations see Fig. 1).
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Fig. 3. Graph of Rb — K/Rb dependence. Fig. 4. Graph of Na — K dependence.
(Explanations in Fig. 1). (Explanations in Fig, 1).

The graph of Cs — K dependence (Fig. 9) indicates that the fundamental
granodiorites and Na-aplitoid types have lower Cs contents, but a greater part
of K-pegmatites and K-metasomatites have a similar level of Cs content inde-
pendently on the K content.

From some graphs at potassium metasomatites positive a correlation of
elements is recognizable. They are graphs of Rb — K (Fig. 5) and Rb — Sr
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(Fig. 7). Negative correlation is in the graphs Sr — Ba (Fig. 2), weak at Rb —
K/Rb (Fig. 3) and Na — K (Fig. 4). In fundamental metasomatically unaltered
granodiorites and sodium aplitoid vein rocks is a negative correlation in the
graphs of Rb — Sr (Fig. 7), whilst the K-metasomatites and K-pegmatites have
a positive correlation.

Rb (gt-1
200

100

Fig. 5. Graph of Rb — K dependence.

(The dashed fields are partial fieds of

a larger common area with points of me-

tasomatites and K-pegmatites). (Expla-
nations in Fig. 1).

2 4 6 § K (%)

Rb igt-1 &0
.-

Rb tg-1
200 L 200

100 s . . . 100

2000 «000  Ba fgel) 200 400 500 80 Sr (gt

Fig. 6. Graph of Rb — Ba dependence. Fig. 7. Graph of Rb — Sr dependence.

(The interrupted line delimits the levels
of maximum occurrence of K-metasoma-
tites and partly also K-pegmatites from
further types of rocks with lower con-
tent of elements). (Explanations in Fig. 1).

(The field of K-metasomatites and K-peg-

matites has a positive trend, however, of

aplites and fundamental types of grano-

diorite a negative trend). (Explanations
in Fig. 1.).

According to the classification of Shand (1927) the rocks studied in the
work (Fig. 10) were divided into two groups: peraluminous and metaluminous.
Metasomatites prevailingly belong to the metaluminous group. 'We ask to con-
sider Fig. 10 as correct when compared with Fig. 15 b in the work by Cambel
et al. (1982 a) into which it came by mistake.

On the basis of the analytical-geochemical and petrographical study as well
as statistical evaluation of quantitative representation of the elements pursued
in the investigation rocks the more or less distinctly known correlation are
confirmed, which result from the regularities 'of isomorphous replacement of
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elements. Further is confirmed that sodium vein aplitoid granodiorites and
unaltered granodiorites of the Modra massif have as to the content of alkalies
and elements Sr, Ba a similar geochemical picture, from what their mutual
geochemical linking can be explained. On the other hand, pegmatitoid vein
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Fig. 8. Graph of Li — Mg dependence. (The interrupted line delimits the levels of
maximum content of Li in the fundamental types of granodiorite and partly also
of aplites in contrast to other types of rocks with lower content of Li), (Explanations

in Fig. 1.).
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Fig. 9. Graph of Cs — K dependence. (The interrupted line delimites the levels of Cs
content in dependence on K, which is higher in K-metasomatites and K-pegmatites
in contrast to other types of rocks). (Explanations in Fig. 1.).
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granitoids and pegmatites with prevalence of potassium over sodium on the
basis of distribution of alkalic elements show analogous dependence as K-me-
tasomatites, confirming the already expressed opinion, that K-metasomatism
is a process bound to the high-thermal phase, connected with the pegmatite
process.
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Fig. 10. The classification graph of rocks acoerding to Shand (1927).
Note: We call attention that this graph is right to the contrary to the analogous graph
in the work of Cambel et al. (1982 a), which came into the work by mistake. The
point under the sign of rock expresses the presence of normative corundum according
to calculation of CIPW. (Explanations in Fig. 1.).

The established concentrations of alkalic elements in all the above mentioned
rocks fall into the content limits of Variscan granitoid rocks in the Malé Kar-
paty and West Carpathian region (Cambel et al. 1981 a, 1983). There are
relatively little contents of Rb and Cs and prevalence of Na over K in grano-
diorites and aplitoid granodiorites.

Translated by J. Pevny
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