GEOLOGICKY ZBORNIK — GEOLOGICA CARPATHICA, 37, 6, BRATISLAVA, DECEMBER 1986,
Pp. T47—153

PAVEL BACO*

CONTACT EFFECTS OF CENTRAL VIHORLAT MTS. INTRUSIVE
COMPLEX ON THE SURROUNDING SEDIMENTS

(Fig. 1, Tab. 1)

Abstract: The author distinguished several types of contact
3 ellects of the Central Vihorlat Mts. intrusive complex on its
environment depending on the morphological-structural type of
) intrusive bodies. The distinguished mineral associations permit
0 express the intensity of these effects in the form of zonality.
The zones are: zone of albite-epidote and amphibole hornfels
facies (irregular bodies — type A,); lower-thermal albite-epidote
hornfels facies (dykes and sills — type A, bodies); the zone of
closest contact of sills and dykes (with sporadical sericite, chlorite,
quartz) with A, type bodies, and the area of andesite veins with
no contact effects. The respective zones and bodies were verilied
by boreholes.

Pesiwme: ABTOpP pa3snuuaeT HECKOJbKO THIIOB KOHTAKTOBOIO JiEi-
CTEMA MHTPY3MBHOrO KOMIUICKCA IEHTPAJILHOrO Buropnarta Ha oOkpy-
JKAIOIILYIO CPEJly B 3aBUCHMOCTH OT MOPPONOrHUECKU-CTPYKTYPHOrO TH-
1a MHTPY3MBHBLIX Te. PasnmuacMble MMHEPAJIbHBIC ACCOLMAIMKM [103BO-
JIMJIM BBIPA3UTH MHTEH3UMBHOCTE 3TOr0 ACHCTBMS BO (POPME 30HAILHOCTH.
STHMM 30HAMM ABAAIOTCA: 30HA haumu anbOUT-INMLOTOBLIX M amM@u-
DOMCBRIX KOHTAKTOBLIX DPOrOBMKOB (HEMPABWMIBHLIC TENAa — THUIT A); Hu-
e-temmnepatypHas  chaums  amcpuboN-3NUAOTOBBIX DPOrOBMKOB  (JanKu
M Ccuiel — Tena Tuna A,); 30HA CAMOr0 TECHOTO KOHTAKTA CHJUIOB
1 Ak (CO CnopajuucCKMM CepULMTOM, XJIOPHTOM M KBapLoOM) ¢ Te-
anamu tHna A, o obuacte aHAE3UTOBBIX KM 0€C KOHTAKTOBOrO JIe-
CTBUA. DTH 30HB M Teaa ObIIM NMPOBEPCHBI OYPOBBIMM CKBAXKMHAMIM.

Contact-metamorphic and contact-metasomatic effects of intrusive rocks in
neovolcanic regions of Slovakia are known above all in Central Slovakia.

Contact-metasomatic effects of granodiorites (Kamenick y—Stohl, 1970)
are known from the Banska Stiavnica Mesozoic elevation. Even with their
low grade of alteration, a varied range of associations, caused by varied compo-
sition of the original rocks, was determined.

In connection with the hypabyssal intrusion of Miocene gabbrodiorite in
the Kremnické vrchy Mts. (Bo6hmer—Simova, 1976). a high-temperature
contact-metasomatic skarn zone with a varied mineral association was found.
Mesozoic rocks were altered here, probably in the position of xenolites.

Grancdiorite porphyry of the Zlatno type had contact metasomatic effects
(Mihalikowva, 1982) on Mesozoic and Upper Palacozoic sediments, with the
originatlion of minerals in albit-epidote to pyroxene contact hornfels facies.

Intrusive types in the form of sill bodies and dykes of diorite porphyry
composition do not cause contact metasomatic effects (Mihalikova, lc)
neither in the Stiavnica region, nor in the Javorie Mts.

In the East Slovakia neovolcanic rocks, in the Vihorlat Mts., the Central
Vihorlat Mts. intrusive complex was verified by boreholes (B a ¢ s 6, 1985).

“P. Baco. Geological Survey, nat. enterpr., Geological region, Garbanova |,
010 11 Kosice.
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This intrusive complex intrudes through subjacent sedimentary environment
in the region of the central volcanic zone Morské oko. From the point of
view of morphostructure, it is formed by veins, dykes. sill bodies and intru-
sions with irregular shapes. The veins consist of pyroxene andesite. Dykes and
sill bodies have a character of hypersthene-augite and augite diorite porphyries.
Intrusive bodies of irregular shapes consist of hypersthene-augite diorite por-
phyry to augite diorite. More acid and basic intrusive members are present
to a lesser extent.

The underlying sedimentary rocks, which are cut by the intrusive complex
in the central volcanic zone Morské oko, consist, according to Bacso. lec.,
of rocks of external flysh — of the Magura Nappe. Present and verified are
here above all pelitic rocks — claystones, marly claystones interchanging with
aleuritic, aleuropsammitic and psammitic rocks — calcite sandstones. muscovite
sandstones. Pelitic rocks strongly dominante over psammitic ones, which form
thin laminae (in the range X cm to 15—20 cm) in the up to several meters
thick claystone strata.

In the southernmost part of the surveyed area the underlying sediments
consist of Cretaceous sequences of the Klippen Belt (Samuel. 1985).

Individual morphostructural types of the intrusive bodies display varied
contact-metamorphic effects (Bac¢o. 1983). depending on the surrouding se-
dimentary environment as well as on their type.

From the lithological point of view, the most favourable environment for
the origination of contact-metasomatic processes in the studied area are marly
and carbonaceous sediments of the Klippen Belt Cretaceous verified by the
boreholes RH-5 and RH-7. However, in this environment were found only
intrusive bodies of the A;—A; type (Tab. 1). Dykes and sill bodies consist
of pyroxene andesite to diorite porphyry. rarely with accessory amphibole. On
the contact of these bodies the surrounding rock is brecciated. It is partly re-
—crystallized, the manifestation of which is the enlargement of calcite grains.
These rocks are sporadically cross-cut by epigenetic veinlets filled by calcite
and quartz. with sulphide pyrite-pyrrhotite mineralization. Polymetallic mi-
neralization is scarcely also present, though this is already of hydrothermal
character.

Bodies of pyroxene diorite porphyries to diorites of the types Aj—A; le.
dykes. sills, irregular intrusions, intruded into the environment of rocks of
the Magura Palaeogene.

In the surroudings of the borehole RH-26. A, type bodies infruded into se-
dimentary rocks subjacent to the volcanic complex. They are represented
by vein bodies of pyroxene andesite porphyries. Their false thickness is small
and even in the closest surroundings contact metamorphic effects cannot be
observed. According to Bacso et al. (1978), these intrusive bodies are no
directly genetically connected with the intrusive complex of the central volcanic
zone Morskeé oko.

At a greater distance from the parent intrusion. the occurence [requency
of dykes and sill bodies reaches the values 2—5 and their individual thickness
is up to 185 m. Glass often takes part in the composition of the matrix
of the bodies. These intrusive bodies belong to the type Ay (Tab. 1) and they
were proved in the area of the boreholes RH—9 and RH—13 (Fig. 1). They
alfect their surroundings only in closest contact. where the rock is brecciated.
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Table 1

Types of intrusive bodies

i | T
Borehole No. RH-4 RH-IQ[ RH—8|RH- 10 RH-7 RH-5! RH-9 RH-13 RH-26

Borehole depth
(m)

| 1 1
11785 1.204,5 1.201,2 987,6 1.121,1 1.115,6 1.000,0

[
T69.5  T44.5
— = T i | -
Above sea level height | | | .
of underlying rocks —16.4 23 —63.9 987 —929-—-1089 —1.2 18.2 4422
(m) .

- . : : —
Verified thickness of | |

underlying rocks (my | 9851 5610 4587 4025 3986 295.9 489.6 2735 | 370.7
Number of verified 13 " 18 10 9 3 9 5 | 9

intrusive bodies
Maximal false thick- | i

ness of intrusive bodies 72.9 1427 100.0 85.10 19.7 5.8 18.5 15.3 12.4
(m)

Minimal false thick- |

ness of intrusive bodies 0.5 0.8 0.5 0.5 0.3 2.4 1.9 0.5 4.5
- (m)

Type of intrusive
badies

It comes to more intensive blackening and solidification. From the mineral-
ogical point of view. only certain re-crystallization of the calcite cement takes
place in the psammitic-arenaceous parts. In pelitic rocks — claystones nearest to
the contact not very intensive origination of sericite. chlorite and quartz takes
place. Though, already in this stage of contact metamorphism it is possible
to observe signs of dehydratation of the original mineral association, e.g. illite
— sericite. These rocks are often cross-cul by epigenetic veinlets filled mainly
by calcite, quartz and sporadically by sulphides of hydrothermal stage.

Dykes and sill bodies near the parent intrusion area verified by the boreholes
RH—8. RH—12 and RH—10 (Fig. 1) have the character of A;—A, type bodies.
The bodies are more [requent. their frequency is more than 7. up to 18. and their
individual thickness is up to 142 m. This is manifested also by their contact
effects. In sedimentary environment, where these intrusive rocks occur, new
mineral associations originate. These in some parts totally substitute the ori-
ginal associations of claystones, what is accompanied by their marked de-
hydratation. The most important mineral becomes quartz, with the origi-
nation of the associations chlorite -+ sericite + quartz + plagioclase. The con-
tents of the main components are variable, and the originating associations
can be classed with the lowest-temperature areas of the albit-epidote contact



750 BACO

hornfels facies. These rocks are solid, very fine-grained, varied in colour
— gray, grayish green, brownish. It is possible to observe in them structural
signs of the original sediments, i.e. lamination, microtectonic structures ete. The
texture of the rocks is micro-grano-lepidoblastic.

The most complicated contact-metamorphic to contact-metasomatic processes
occur in the surroundings of the intrusive bodies of the A, type. They are
thick sill bodies (more than 100 m), of pyroxene diorite porphyries, but mainly
irregularly shaped intrusive bodies of diorite composition in which more basic
cummulates as well as more acid differentiates are present. Sedimentary envi-
ronment of this type of intrusive bodies was surveyed by the borehole RH—4
and partly by the borehole RH—12 (Fig. 1).
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Fig. 1. Graphical scheme of intrusive bodies types and their contact effects on
surrounding underlying sedimentary environment in the central volcanic zone
.Morské oko”.

Explanations: | — intrusion of irregular shape (diorite porphyrite to diorite) —
Ay type of bodies; 2 — dykes, sills — A, type of bodies, number of verified bodies
more than 7, individual thickness up to 143 m; 3 — dykes, sills, veins — type of
bodies A;—A;, number of verified bodies up to 5, individual thickness up to 20 m;
4 — faults; 5 — average above sea level height of Pre-Neogene subjacent rocks;

i — RH series boreholes; 7 — outer [lysch — Magura Nappe; 8 — Klippen Belt.
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The newly-formed associations totally substitute the original ones and they
reflect the character and conditions of contact metamorphism. On the basis
of mineral and partly chemical composition we can class the distinguished
mineral associations, according to Winkler (1976), with individual contact
hornfels facies as follows:

1. albite-epidote hornfels facies — associations:
tcurmaline + chlorite + sericite + plagioclase
tremolite + chlorite + quartz + calcite + actinolite
biotite + quartz + plagioclase + calcite + chlorite

2. amphibole hornfels facies — associations:
tremolite + diopside + quartz + plagioclase
labradorite + calcite + diopside + quartz -+ hypersthene

Three basic associations, in which we presume a gradual heightening of
temperature and dehydratation grade, were distinquished within the albite-epi-
dote contact hornfels facies. Characteristic is the substantial content of quartz
and constant presence of chlorite -+ plagioclase. Associations with this common
basis are distinguished according to such minerals like tourmaline, amphibole
group minerals and biotite. which do not occur simultaneously.

Description of individual associations
Association with tourmaline:
tourmaline + chlorite + sericite + quartz + plagioclase

The rock is variable in colour; it is greyish-green with dark patches. It is
very fine-grained. Its texture is micro-lepidogranoblastic, with more substantial
contents of tourmaline nematogranoblastic. An essential component of the rock
is newly-formed quartz in allotriomorphic form, further fine-scaled chlorite
and sericite. Tourmaline occurs in this environment as a product of contact
metamorphism. It is hypidio- to allotriomorphic with brown pleochroism (w).
It is finely dispersed in all rock. The size of cross-sections is up to 0.05 mm.
Lamelled plagioclase — oligoclase Ans, is present sporadically.

Association with amphiboles:

tremolite + chlorite -+ quartz + calcite + actinolite

In contrast to the previously described association, this one is enriched
in minerals of the amphibole group — tremolite and actinolite. We consider
this association to be higher-thermal, nearer to the contact. It is evidenced
by a higher grade of dehydratation — i.e. the presence of amphiboles, and by
a shortage of boron — i.e. the absence of tourmaline.

The rock is of grey to dark greyish-green colour, it is massive, very fine-
-grained. The texture is micro-nematoblastic. where the contents of quartz and
chlorite are more substantial, the texture is lepidogranoblastic. Tremolite is
an essential mineral, the average size of cross-sections is 0.1—0.05 mm and its
content up to 40°%. It has lath-like habitus and is hypidiomorphic. The orien-
tation in the rock is directionless.
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Association with biotite:

biotite + quartz -~ plagioclase + calcite + chlorite
This is a case of biotite contact hornfelses. The rock occurs above a body
of augite diorite porphyry to diorite not reached by the boreholes. It is grayish-
-brown, very fine-grained. massive. The texture is micro-lepidogranoblastic.
Characteristic is the presence of contact-metasomatic biotite (10—15%0). It
occours in the form of fine hypidiomorphic to allotriomorphic lath-like grains,
in average 0.02 mm in size, with marked yellow-brown pleochroism (y).

Amphibole hornfels facies:

Essential minerals of the rocks classed with this facies are the minerals
of the amphibole group, together with pyroxene group minerals — diopside +
+ hypersthene. The rocks classed with this facies contain the highest-thermal
association we have determined, where total dehydratation of the original
rock composition took place., and which are nearest to the contact with the
irregularly shaped intrusion. We distinguish the following two associations:

1. tremolite + diopside + quartz + plagioclase: The rock is grayish-green,
solid, firm and very fine-grained to massive. The texture is micro-grano-
and lepidoblastic. Quartz is an essential component of the rocks. Diopside is
present regularly, evenly dispersed. It forms almost isometric grains, up to
0.06—0.08 mm in size. Hypidiomorphic plagioclase — basic labradorite Ang,
is also present. The thin lath-like tremolite (¢ — 20%) is concentrated into
thin bands, but it occurs also isolated in quartz-chlorite matter.

2. labradorite + calcite + diopside + quartz + hypersthene: The rock is
of dark grey colour, very fine-grained, solid. The texture is micro-nemato-
blastic. One of the essential minerals is quartz in allotriomorphic form. Diopside
forms small isometric, sporadically columnar grains. It is dispersed between
the grains of quartz or it forms smaller clusters. Tremolite is lath-like, occur-
ring in monomineral clusters. Hypersthene was identified sporadically in the
presence of diopside. The size of the cross-sections of individual minerals is
up to 0.1 mm, in average 0.05 mm. Sphene is present in accessory quantity, in
the form of irregular to isometric grains. The rock. especially in the presence
of pyroxenes. is impregnated by opaque minerals — pyrrhotite., magnetite.

Conclusions

The infrusive complex determined and verified by boreholes in the central
voleanic zone Morské oko displays varying contact-metamorphic effects de-
pending on the morphological-structural type of individual intrusive bodies.

In the surroundings of irregularly shaped bodies contact metamorphism
reached the conditions of albit-epidote contact hornfels facies and on closest
contact the conditions of amphibole contact hornfels facies. Dykes and sill
bodies had thermal contact effects on the rocks of Magura Palaeogene. with

the origination of lowest-thermal associations in albite-epidote contact horn-
fels facies.
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The determined occurrence of individual mineral associations in the boreholes
permits to describe schematically the intensity of contact alterations around the
central intrusive complex.

On Fig. 1 this intensity is depicted in the form of zonality. The region sur-
veved by the borehole RH—4 represents a zone where contact metamorphism
reached the conditions of albit-epidote and. nearest to the contact, of amphibole
contact hornfels facies. At the same time. this is the region of the occurrence
of irregularly shaped bodies. i.e. type A|. The region surveyed by the boreholes
RH—12, RH—8 and partly RH—10 represents a zone which corresponds to the
conditions of lower thermal regions of albit-epidote hornflels facies. This is as
well a region with the occurence of dykes and sills — ie. type A. bodies. The
region surveyed by the boreholes RH—5. RH—7. RH—9 and RH—13 represents
a zone of thermal effects of sill and dyke bodies in their nearest surroundings,
with sporadical origination of sericite. chlorite and quartz. At the same time,
this is the region with the occurrence of type A, bodies. The region surveyed
by the borehole RH—26 is characterized by the occurrence of veins of andesite
— Ay type bodies — which do not display any contact effects on their envi-
ronment.

Translated by K. Janakova
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