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OTHOLIEHME MECTOPOKAEHMIT Yris K IJIIyOMHHOMY CTPOEHHMIO M pas-
BUTHIO TAHOHCKOM BIIA/{MHBI

ITaHoHCKas BHajJMHA B CBOMX NEPUMEPUITHBIX CTPYKTYpPAX SBJIsA-
€TCs KOMIUIEKCHOM MEracTpyKTYPOIT JUIS MECTOPOXKIEHUI TOPHUYMX
uckonaemblx. EE (DYHJaMEHT NpEJCTaBISe€T I'eTePOreHHas Kopa
IOJ{ OTACJIBHBIMM JACHPECHAMM CYDOKECAHMUECKOro XapakTepa C Ha-
CJIC/ICTBCHHOM MOOWJIBHOCTBIO. 3DTa KOpa Oblla YK€ NPUMapHO
yros4yeHa. B KOHIle Tepuyepa NnpoM30lula MHTErpalms OJOKOB HA
IIAHOHCKMI MerabJOK C HOBBIM IIJIAHOM CTPYKTYDHBIX pa3JIOMOB.
I'iyOuHHbIE NPUUMHBL €€ Pa3BUTMS CBA3BIBAEM, B COTJIACMM C JPY-
TUMM  aBTOPaMM, C TEPMOJMHAMMYECKMM pPa3BUTHEM NAHOHCKOTO
NMOKPOBHOTO juanupa. IToanstue amanmpa CrnocoOCTOBANO CTarHa-
MM, TOTPYKEHUIO BNAJAMH M JUIA BO3HUKHOBEHMUS YrOJIBHBIX MECTO-
poskuennit. KomamcoBas crazgMs puanupa HPUBOJUT K OCBOGOXK]e-
HUIO YIrJEBOJOPOJAOB M K MX MUrpaluMM B HOBBIE CTPYKTYpHL. Ha
UX pacnpejie/ieHnn NPUHAJM Y4YacTME PaloHbBl C Pa3IMUHO BHICO-
KUMM  TEMJOTHBIMM [OTOKaMM. MECTOPOXK/(€HUsT Yris HaXOIATCS
B XOpoulel KOpensauuu ¢ GIOKOBBIM CTpoedanemM (DyHaMeHTa BIia-
AVHBL.  JIIsT MECTOPOXKAEHMIT YIJICBOJOPOACE KOpEIALMs He3aMe-
yaercs. B oOuiem, Juis akKKyMyJISIMM TOPIOYMX MOJE3HBIX MCKO-
NAEMbIX ABJIAIOTCH HMOAXOAMMU nepudepuiteble yacTn amManmpa.
ITONOKUTENBHYIO  POJIb  NPM  3TOM  MMEJIM  TEePUIUEHHMHCKUEC
M MHCYOPMIKME JMHMAMEHTBI HA KOHTAKTaX C jAManupoM. C TOYKM
3PEHMA Pa3BUTUSL KOPHI YKa3aHbl KOPCJHSAUMOHHBIE (DEHOMEHBI Xa-
PAKTEPHBIE M JUIA YECKMUX YrOJIbHBIX OaCCeIHOB.

Relation of fuel deposits to the deep structure and development
of the Pannonian basin

In its marginal structures, the Pannonian basin represents
a complex megastructure containing deposits of natural fuels.
Its basement is built by heterogenous type of crust where.
beneath partial depressions, the crust has suboceanic nature
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with inherited mobility. In these parts, the presence of primary
attenuated crust is supposed. At the end of the Cenozoic,
single crustal blocks participating on the structure of the
recent Pannonian basin became integrated into the Pannonian
megablock structure and a new structural framework of faults
has been imposed. Concordantly with other authors, we relate
the deep-seated sources of the development to the thermo-
dvnamic development of the Pannonian mantle diapir. The
uprise of the diapir imposed stagnation onto depressional mo-
vements of partial basins and created by that favourable con-
ditions for the generation of coal seams. The subsequent stage
of collapse of the diapir led to squeezing out and migration
of hydrocarbons into new structural traps. Several areas with
different heat-flow values participated in the distribution
of hydrocarbon accumulations. Deposits of coal reveal good
correlation with the block structure of the basement. To the
contrary, any relation may be proved in the case of hydro-
carbons. Generally, the most favourable conditions for the
accumulation of deposits of natural fuels occur along the
periphery of the diapir where the Peripieninic and Insubric
lineamentis played positive role being located along the margin
of the diapir. Common features of development with Bohemian
coal-bearing basins are indicated as well.

The Pannonian basin is girdled Geological knowledge of the deep

by the orogenic belt of the folded
Eastern Alps, Carpathians and Di-
narides, the structures of which do
not continue inside of the basin and
emphasize its autonomity mainly
during the neotectonic epoch of the
development. Both geological and
geophysical knowledge prove the
pre-Cenozoic block structure of the
basin basement which appears
mostly discordant to the block
structure within the sedimentary
basin filling of Neogene age. The
distribution of deposits of coal and
accumulations of oil and natural
gas are influenced by this struc-
ture. Considerable significance for
the generation of these fuel depo-
sits is ascribed to tectonic recon-
struction of Neogene age caused by
deepseated processes.

structure

A pronounced positive gravitatio-
nal field characterizes the Panno-
nian basin extending into the inner
units of the orogenic girdle around
the basin. The gravitational field
correlates well with seismologically
proved crust attenuated over the
upper mantle diapir in the area
(L. Stegena et al. 1975). From
the basinal margin towards the
orogenic girdle, crustal thicknesses
become doubled. The contact bet-
ween the thick and thin crust is of
tectonic nature and, in the Car-
pathian arc, it runs along the Peri-
pieninic lineament. Similarly, at
the eastern margin of the Eastern
Alps, a jump in crustal thickness
has been stated from 63 km in
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Central Tauern Mts. to 30 km in
the Semmering area (K. Arik —
R. Gutdeutsch 1975). The
crustal contact in the Alpine-Car-
pathian girdle is seismically active
whereas the Pannonian basin is
considered to represent an aseismic
unit (G. Schneider 1978). Dy-
namical analysis of earthquakes
proved that strain axes rotate along
the W and SW margin of the
Pannonian basin (G. Gangl
1975). The seismicity indicates
also a deep-seated origin of its
arched shape.

P-wave velocities reveal decrease
of wupper mantle velocities by
0.5 km.s~! beneath the Pannonian
basin and the Southern Carpathians
when comparing with those beneath
Western and Eastern Carpathians
(L. P. Vinik et al. 1975) in the
latter correlating with mantle velo-
cities of the platform foreland.
Velocity data point to block struc-
ture of the upper mantle around
the mantle diapir assigned by us as
the Pannonian (mantle) diapir. The
geophysical picture but even the
tectonic structure and also the geo-
logical setting are correlatable with
features of the Afghanian — Tadz-
hik depression girdled by the
Southern Tien-Shan and Pamir
Mts.

The seismotectonic activity along
the Peripieninic lineament which
runs in tangential direction to the
mantle diapir is caused by shear
movements where the tectonic
strain cumulates in the more rigid

mantle of low heat-flow values
girdling the higher temperated one
(L. P. Vinnik et al. 1975). The
tangential strain relation along
marginal shear fault belts towards
the mantle diapir resembles rela-
tions around other similar deep
structures: the Great Basin (C. H.
Scholz et al. 1971) or the Red
Sea (J. D. Lowel et al. 1978).
The distribution of tectonic strain
is in accordance even with the si-
mulated diapir by modelling which
caused belts of tangential strain
along the margins of the diapir
summit (M. V. Gzovskiy 1960).

The gravitative effect of the
Pannonian diapir conceals the ori-
ginal gravimetric heterogeneity
deduced from derived gravimetric
maps (B. Berdanek 1979). The
latter correlates well with the geo-
logical experience upon the block
structure proved in the northern
part of the Pannonian basin. In-
vestigations of block structure
remodelling are promoted by data
on seismic activity along the limits

of recent block units as well
(V. Karnik 1975).
Geophysical data from the

Transylvanian and East Slovakian
basins, where partial gravimetric
anomalies of regional extent and
of oval shape were found, may be
interpreted in the sense of mantle
diapir differentiation into partial
elevations. The distribution of deep-
seated faults in these basins points
to their silimar tangential relations
around the partial diapir as it is
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the case with the Peripieninic
lineament to the Pannonian diapir.
Recent knowledge on the deep
structure and on the relation of
marginal intra-Carpathian basins
led us to assimilate the Danube
basin, the South Slovakian and East
Slovakian basins among peripherial
partial basins of the Pannonian
basin proper. We suppose similar
deep connections to the endogenous
development of the Pannonian
megastructure also in the case of
the Vienna basin.

Type of crust in the Pannonian

basin basement

The basement of the Pannonian
basin is assumed to represent a
central massif (E. Bonchev
1978). Contrary to other central
massifs, any sufficient crustal con-
solidation may be assumed here.
It follows from databy Gy. Wein
(1969), B. Jantsky (1976) and
M. Mahel (1978) that the Panno-
nian crust achieved only insufficient
uniformity and pronounced sub-
stantial inhomogenities occur within
the area. Hence, partial mobile
depressions developed here during
the Mesozoic as well, being si-
tuated above slightly consolidated
crustal segments of, likely, even
oceanic nature: the Mures trough
and the Igal — Bukk trough (M. M a-
hel 1978). The small share of gra-
nitoids in the basement together
with the appearance of tholeitic

and, on the other hand, of alcaline
basites as well as elevations alter-
nating with depressions and the
repeating mobility of depressions,
this all points to the existence of
slightly consolidated crust beside
belts of more intensively sialitized
portions. The mass development of
andesite and rhyolite suite in the
northern part of the basin during
the Neogene may be assumed to
reflect increase of continental
crustal thickness along a pre-Ce-
nozoic mobile belt situated above
suboceanic type of crust. This
crustal type occurred mostly also in
the basement of South Slovakian
basins (F. Cech 1978, 1979).
We consider the Pannonian mega-
structure to represent an unevenly
consolidated and heterogenous
crustal segment which constituted
originally part of the Paleotethys
and where likely, during the Ju-
rassic, relics of oceanic crust still
survived. The small amount of
basalts does not fit the supposition
of L. Stegena et al. (1975) on
extensive deep erosion of the ba-
saltic crustal layer as the sole
process that caused crustal attenua-
tion. We assume that the crust has
been of primarily thinner nature
as from the Paleozoic and, suppos-
ing that single crustal segments
became thicker in belts of graniti-
zation, the crust became attenuated
mainly due to basification imposed
by the mantle diapir during the
Cenozoic. A basin with such crustal
type is favourable site for the ge-
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neration and preservation of a va-
riety of fuel deposits. Therefore the
Pannonian basin represents a com-
plex megastructure of fuel deposits.

The block structure and its deve-
lopment

We interpret (cf. F. Cech —
J. Zeman 1979) here deep-seated
faults of NE-SW course (Gy. Wein
1969) delimiting crustal blocks
stretching in the same directions.
As we delimit and call them accor-
ing to crustal types present, the
new names do not respect the until
used ones. Other limits and names
are found in D. Hovorka (1979),
M. Mahel (1978) and P. Gre-
cula — I. Varga (1979). From
the tectonic viewpoint, the most
important deep-seated fault in the
area was the Zagreb — Kules one
with almost parallel Balaton deep-
seated fault. Subparallel orientation
to the former has the Raba line
delimiting together with the Peri-
pieninic lineament the Sopron block
of sialic crust. On the Slovakian
territory, this block continues into
the Danubian block defined by
O. Fuséan et al. (1971) which
became separated from the former
most probably but during the post-
Badenian time.

The Raba and Zagreb — Kulcs
deep-seated faults delimit the Ba-
laton block of highest mobility
within the Pannonian megastruc-
ture and of simatic nature. The

presence of basic rock masses along
linear structures (indicated by ex-
tensive magnetic anomaly along the
Réba line as well) and the overw-
helming metapelites present are in
accordance with our knowledge
about long-lasting subsidence within
the block as from the Paleozoic
(Gy. Wein 1969) at the same time
indicating suboceanic type of crust
(Fig. 1.). The mobility of the block
survived till to the Pliocene. Before
the Neogene, the Balaton block
stretched as far as Southern Slo-
vakia when the Gemeride crystalline
beneath the South Slovakian basin
constituted its part as well. It is
likely that the Darno line deviat-
ing from the Balaton deep-
seated fault separated the former
unitary block into the East and
South Slovakian blocks but during
the Neogene. The similar type of
crust may point to the common
relation of the East Slovakian area
with the crustal type present within
the Balaton block proved also by
basic and ultrabasic rocks uncovered
by drilling in the basement of the
East Slovakian basin (F. Cech
1980).

Southeasternly from the Balaton
block, a crustal segment of linear
shape and containing granitoids
reflected repeated elevational ten-
dencies during the evolution of the
Pannonian crust. According to our
interpretation, this sialic block has
been limited on the SE by a tec-
tonic line that determined the site
of the Szolnok deep-seated fault.
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The high mobility in the Szolnok
trough~has been likely influenced
by partial remobilization of the
block itself as well. We assign this
block as the Paleopannonian block
S. s. assuming it to create the sialic
remnant of an originally more
extensive structure, the Paleo-
pannonian block s. 1. which ori-
ginated by the end of the Paleogene
Joining the originally simatic Tisza
block structure. The Tisza block
does not cover the original Tisia of
Gy. Princz (1922 in Gy. Wein
1969). Its geological development
was of complex nature and remains
until insufficiently known (cf. M.
Mahel 1978). The Tisza block has
been bordered by the Apuseni block
structure of heterogenous nature and

more southern sialic blocks by crus-
tal segment of suboceanic and even
possibly of oceanic type indicated
in the Mures trough (M. Mahel
1978) still during the Jurassic. The
structural segmentation occurred
here mostly in E—W direction as it
is indicated by the strike of single
tectonic units, for example in the
Moesia platform or in the southern
arc of the Carpathians. Similar
strikes are interpreted also in the
eastern margin of the Dinarides
and in the Vardar zone by B. Si-
koSek (1976) for the time before
the Upper Paleozoic. The original
limits of the Tisza block have had
likely also E—W course running
along a belt of continental crust
that joined the recent Mecsek Mts.

of various type of crust. This block with the Serbo-Macedonian massif

became probably separated from (M. Mahel 1978), but mainly
<

Fig. 1. Block structure of the Pannonian basin, Explanations: Deep-seated faults
and lineaments: 1 — Peripieninic lineament, 2 — the Raba and Vepor deep-seated
faults, 3 — the Balaton (3a — Darno) deep-seated fault, 4 — the Zagreb — Kules
deep-seated fault, 5 — the Szolnok deep-seated fault, 6 — Periadriatic (Insubric)
lineament, 7 — Danubian (Central Carpathian) fault, 8 — the Drava deep-seated

fault, 9 — the Sava (Peridinarian) deep-seated fault, 10 — the Mures deep-seated
fault, 11 — Vardar lineament, 12 — the Nesvaéily — Trnava deep-seated fault, 13 —
the Szamos lineament. Blocks: A — the Sopron and Danubian blocks, B — the
Balaton block, C — the Paleopannonian zlock s. s., D — the Tisza block (C + D —
the Paleopannonian block s. 1), E — the Apuseni block, F — the Transylvanian
block, G — the Serbo-Macedonian block, H — the Fore-Dinarian block. I — the
East Carpathian block. Hachure: 1 — sialic blocks more consolidated during the
Variscan epoch and sialitized belts, 2 — simatic blocks and segments consolidated
at the end of Cretaceous and during the Cenozoic, 3 — limits of the Pannonian
basin, 4 — main deep-seated faults and lineaments

Obr. 1. Blokova stavba pandnskej panvy. Vysvetlivky: Hlbinné zlomy a lineamenty:
1 — peripieninsky, 2 — rabsky, + veporicky, 3 — balatonsky (3¢ — darndovsky),
4 — zahrebsko-kulésky, 5 — szolnocky, 6 — periadriaticky (insubricky), 7 — du-

najsky (centrdalnokarpatsky), 8 — dravsky, 9 — savsky (peridinarsky). 10 — mu-
reSsky, 11 — vardarsky, 12 — nesvacilsko-trnavsky, 13 — samossky. Bloky: A —
Sopronsky s podunajskym, B — balatonsky, C — paleopanonsky s. s., D — tisky

(C + D paleopanédnsky s. 1.), E — apusensky, F — transylvansky. G — srbsko-mace-
donsky, H — preddinarsky, I — v¥chodokarpatsky. 1 — sialické bloky. varisky viac
konsolidované a sializované zony, 2 — simatické bloky a kryhy konsolidované kon-
com kriedy a v terciéri, 3 — hranice panénskej panvy, 4 — nlavné hlbinné zlomy
a lineamenty
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with the continental crust present
in the Apuseni Mts. We place recent
limits of the Paleopannonian block
s. L. (assimilating also parts of the
granitic crust which continues to-
wards the E into the Serbo-Mace-
donian massif) along the Insubric
line or on the Drava deep-seated
fault. The latter splitted away to
create an independent structure
probably but during the Neogene
predisposing the graben-like Drava
depression.

All these structures, the Apuseni
and Transylvanian blocks including,
were limited from NE by the Sza-
mos line representing originally a
significant lineament assumed al-
ready by H. Stille (1953).

Mesozoic sedimentary basins still
inherited the structural dissection
of the Paleozoic development and
the latter became modified at places
during folding phases of the Cre-
taceous. As from the Cretaceous,
the former mobile belts disintegra-
ted and single new blocks origi-
nated incorporating the folded
units or areas of active magmatism.
During the Paleogene, the northern
part of the Pannonian basin still
inherited the old structural pattern
whereas further segmentations and
adoptations of Carpathian direc-
tions occurred in its SE portion. The
Balaton block retained its autonomy
even during the Miocene and it
became, as one of most mobile
blocks, the site of highest rate of
subsidence. Also areas limited by
the Szamos and Insubric lineaments

were active at this time. A pro-
nounced reorganization of the whole
area occurred but during the Plio-
cene when both the Sopron and
Paleopannonian s. 1. blocks were
mobilized. Contrary to the formers,
the Balaton block stabilized at this
time.

As from the end of the Miocene,
single blocks in the Pannonian
basin disintegrated into eastern
and western portions along a N—S
line followed by the recent Danube
flow. The line was still not of
deep-seated nature along its whole
strike-length as it was in the recent
Czechoslovak territory within the
Stiavnica neovolcanic centre. In the
Pannonian basin, the line appears
as a crustal fracture covering the
Zazriva — Budapest line of D. K u-
biny (1962) or the Central Car-
pathian lineament of J. Stohl
(1976). Along this young line of
until upper crustal extent, the block
structure of the Pannonian basin
basement disintegrated into the
more mobile eastern portion and
the more stable western one. The
similar differentiation of crustal
mobility is indicated by the diffe-
rence of Quaternary sediments
(cf. L. Stegena et al. 1975).
Recent seismoactive lines delimit
contours of the Pannonian basin
(V. Karnik 1975). Within the
basin proper, the highest activity
concentrates along the N—S strik-
ing Central Carpathian lineament
only northernly from the Balaton
line. Hence, with regard to its not
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deep-seated nature, we assign this
line in the full extent as the Da-
nube fault. Another seismoactive
line represents the NW continuation
of the Vardar zone which extends
further, as an active fault, towards
the NW followed by the Tisza river
lower course. The inversion in block
movements influenced the distri-
bution of coal deposits and also of
deposits of hydrocarbons.

Coal deposits occur over stabi-
lized block units or over their parts
whereas accumulations of hydro-
carbons are confined to subsiding
blocks. The development of the
Pannonian block during the Neo-
gene and Quaternary reveals that
the basin does not represent a sole
unitary block unit (massif) but,
even after structural reorganization
that occurred at the Miocene — Plio-
cene boundary, it preserved the
heterogenous  dissection  despite
processes of integration of old par-
ticipating block units. We relate
this development to the uprise and
subsequent collapse of the mantle
diapir that governed the generation
of young sedimentary basins
(D. Vass 1979). The origin and
development of the diapir imposed
changes upon the regional yield
strain field in the area and changed
also the disposition of maximally
subsiding centres. In the central
portion of the basin over the diapir,
the strain was of tensional nature
whereas shear strain forces occurred
at the periphery. This led to strong
tectonic segmentation in the Vien-

na, East Slovakian, Transcarpathian
and Drava basins. In these perip-
herial basins the subsidence stabi-
lized as from the end of the Miocene
changing from previous 3—4 km
to lesser values from. Contrary, an
acceleration of subsidence occurred
in the Pannonian basin proper
with a total value of 5 km.

Relation of coal deposits to the
block structure

Coal deposits along the inner
side of the Carpathian arc create
four belts which appear as centres
of main coal accumulation. These
belts occur on the Balaton block
in NW Hungary, at the transition
from the East Carpathian arc into
the South Carpathian one, mainly
upon the Serbo-Macedonian block
and within the Fore-Dinarian block.
Reflected by persistent tendency
for coal generation, the Vardar
zone, the Serbo-Macedonian massif
and the Kraishtide zone acquire
specific position. Conditions for coal
generation persisted here from the
Upper Carboniferous to Neogene
time; 7 mineable coal deposits
occur in Carboniferous beds, 2 in
Permian, 11 in Jurassic, 6 in Cre-
taceous, 7 in Paleogene and 14 de-
posits are confined to beds of Neo-
gene age. We assign this extensive
coal-bearing structure as the Var-
dar — Kraishtide coal-bearing li-
neament. Deep-seated faults fixed
here basin structures and denuda-
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tion areas. For example, between
the Carboniferous and Jurassic, coal
deposits originated along the line
connecting Lupacu (Rumania) and
Pirot (Greece). Later, the coal gene-
rating activity migrated in the
strike and also across the lineament.

Among other deep-seated faults,
the Peripieninic lineament played
positive role for the generation of
coal deposits not only along the
limit of the basin towards the
Eastern Alps but also towards the
Eastern Carpathians. Another area
with favourable conditions for coal

generation occurs at the margin of
the Paleopannonian block unit
facing the Apuseni Mts. and along
the Insubric line. The central por-
tion of the basin is not of coal-
bearing nature (Fig. 2).

Coal deposits originated in tec-
tonically dissected areas where
places of denudation alternated
with sedimentary basins. However,
the extent of deposits is here small.
Great deposits are confined to mo-
bile blocks with supposed suboce-
anic crust. The most important
block is the Balaton one where the

>

Fig. 2. Relation of fuel deposits to the structure of the Pannonian basin, Explanations:
Coal-bearing basins and smaller deposits: 1 — Northeastern basin (Nograd, Bor-
sodnadasd, Matravidék), 2 — Northwestern basin, 3 — Ajka, 4 — Varpalota, 5 —
Szentgal, 6 — Hodonin — Dubnany, 7 — the Handlova — Novaky basin, 8 — To-
rony — Szombathely, 9 — Tauchen, 10 — Brennberg, 11 — Wiener Neustadt, 12 —
11z, 13 — Koflach — Voitsberg, 14 — Lavanttal basin, 15 — Wiess, 16 — Zasavski
basin, 17 — Velenje basin, 18 — Hrvatsko — Zagorje basin, 19 — Ludbrez — Ko-
privnice basin, 20 — KrSko Polje, 21 — Pokupsko — Vukomeri¢ki basin, 22 —
Posavski basin, 23 — Bilogorsko— Podravski basin, 24 — Mecsek basin, 25 —
Hidas, 26 — Kolubarski basin, 27 — Mlavski — Pe¢ki and Podunavski basins, 28 —
Lupac. Secul, Doman, 29 — Rusca-Montana, 30 — Anina, 31 — Rudaria, Mehadia,
32 — Subcarpatii basin, 33 — Petrosani basin, 3¢ — Codlea, Cristian, 35 — Brad,
36 — Ip — Zauani basin, 37 — Almasului basin, 38 — Sarmasag, 39 —
Bicsad, 40 — Popesti, 41 — Vrdnic¢ki basin, 42 — Bratca, 43 — Vihor-
lat Mts. piedmont basin, 44 — Nagyszal, 45 — Modry Kamen basin, 46 — Kuty —
Gbely basin. 47 — Obyce, 48 — Badin, 49 — Sturovo. Hachure: 1 — limits of the

Central Carpathians, 2 — neovolcanite, 3 — deep-seated faults, lineaments and
other fauts, 4 — limits of the Pannonian basin, 5 — coal-bearing basins and smaller
deposits, 6 — deposits of natural gas, 7 — oil deposits, 8 — deposits of oil and

natural gas

Obr. 2. Vzfah lozisk paliv k S§truktire panonskej panvy., Uholné panvy a mensie
loziska: 1 — severovychodna (Nograd. Borsodnadasd, Matravidék), 2 — severoza-
padna, 3 — Ajka, 4 — Varpalota, 5 — Szentgal, 6 — Hodonin, Dubnany, 7 — Han-
dlova — Novaky. 8 — Torony — Szombathely, 9 — Tauchen, 10 — Brennberg, 11 —
Wiener-Neustadt, 12 — Ilz, Koflach — Voitsberg, 14 — Lavanttal, 15 — Wiess, 16 —
Zasavska, 17 — Velenje, 18 — Hrvatsko — Zagorje, 19 — Ludbreg — Koprivnice, 20 —
Krsko Polje, 21 — pokupsko — vukomeriéska, 22 — posavska, 23 — bilogorsko —
podravska, 24 — mecsekska, 25 — hidasska, 26 — kolubarska, 27 — mlavsko —
pe¢ska. podunavska, 28 — Lupac, Secul, Doman, 29 — Rusca — Montana, 30 — Anin-
ska, 31 — Rudaria, Mehadia, 32 — Subcarpatii, 33 — Petrosani, 3¢ — Codlea, Cristian,
35 — Brad, 36 — Ip — Zauani, 37 — Almasului, 38 — Sarmasag. 39 — Bicsad,
40 — Popesti, 41 — Vrdnicki, 42 — Bratca, 43 — podvihorlatska, 44 — Nagyszal,
45 — modrokamenska, 46 — Kuty — Gbely, 47 — Obyce, 48 — Badin, 49 — Sturovo.
1 — hranice Vnutornych Karpat, 2 — neovulkanity, 3 — hlbinné zlomy, lineamenty
a zlomy, 4 — hranice panonskej panvy, 5 — uholné panvy a mensie loziska, 6 —
loziska zemného plynu, 7 — loziska ropy, 8 — loziska ropy a zemného plynu
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oldest coal basin originated already
during the Upper Cretaceous (Ajka).
Conditions for coal accumulation
renewed during the Eocene wes-
ternly from the Danube fault
whereas conditions for coal depo-
sition moved to the E from this
line during the Miocene and Plio-
cene. During the Pliocene, even
the Balaton deep-seated fault be-
came important for the generation
of coal deposits. A mobile depression
developed along this fault at the
southern piedmont of the Matra
and Bukk Mts., where up to 17 coal
seams occur.

The disposition of coal deposits
within the Balaton block proves its
disintegration along the N—S
stretching Danube fault. Contrary,
the generation of coal deposits
points to the stabilization related to
the increase of continental crustal
thickness that resulted from the
neovolcanic activity.

Coal deposits along the margin of
the Pannonian basin and at the
limits of the Pannonian diapir occur
along the Peripieninic lineament at
the inner side. At the boundary of
Alps and Carpathians, coal deposits
of Neogene age indicate the stabi-
lization of subsidence (coal deposits
in Austria and W. Hungary, e. g.
the Szombathely basin).

In the East Carpathian sector of
the Peripieninic lineament, beside
the coal basin at the Vihorlat Mts.
piedmont area, several coal deposits
cccur mainly in Rumania (Bicsad,
Borsec, Falticeni, Risca, Comanesti,

Baraolt-Capeni).

Several coal-bearing basins occur
along the margin of the Paleo-
pannonian block: Petrosani, Rus-
ca-Montana, Lupac, Doman, Secul,
Anina a. o. Mainly faults of W—E

strike were active at the time of
basin foundation here. For the
amount of coal deposits located

along, basins confined to the In-
subric line at the SW margin of
the Paleopannonian and Balaton
blocks are significant. Coal deposits
originated upon the margin of con-

tinental and suboceanic crustal
blocks of the Dinarides.
The most discussion provokes

the position of the Mecsek Mts. and
that of the coal-Bearing basin of
Jurassic age. It follows from the
knowledge upon  reconstitution
of blocks that the discussed
coal basin, which occurs within the
Paleopannonian block s. s., gene-
rated originally at the boundary of
sialic and simatic blocks extending
here from the Tisza block. Coal
seams wedge out towards the NE
into the marine basin of the Szol-
nok trough. However, it is not ex-
cluded the possibility of marine
communication with the contem-
poraneous Mures belt. Continental
conditions were likely determined
by a belt of sialic crust deviating
from the Serbo-Macedonian massif.
A such connection is supposed by
M. Mahel (1978) on the base of
other phenomena.

The considerable part of coal
seams in the Pannonian basin is
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weakly coalified and belongs to
haemitypes of brown coal. An
exception represents the coal of
Paleogene age and some seams of
Lower Miocene age constituting
metatypes of brown coal (the coali-
fication in the Mecsek Mts. is
caused by other kind of tectonic
processes). Coal seams of Paleogene
to Lower Miocene age became not
buried into considerable depths and
we ascribe the relative high coali-
fication of these seams to the high
heat-flow in areas of their occu-
rrence. It is possible to pose the
question why does not ameliorate
the Pannonian heat-flow the qua-
lity (coalification degree) of all coal
seams present? There are three
possible explanations.

a) Weak coalification characteri-
zes the most of deposits confined
to the margins of the basin where
thermal effects of the diapir were
weak as well.

b) More intensively coalified de-
posits of pre-Upper-Miocene age
were affected by thermal effects
as these have been not protected
from the underlier by isolating beds.
Younger coal seams follow upon
thick sediment pile protecting them
against thermal influence.

c¢) Thermal flux changed with
time and the recent thermal flow
is lower than the one during pre-
Miocene time. The recent geother-
mal gradient (50—70° C.km™') is
insufficient to cause more intense
coalification in depths above 2,000 m
in basins as proved by D. Durica

et al. (1979) for the East Slovakian
basin. Hence, the most probable
explanation to us appears the case
under b).

Summarizing the knowledge upon
relations between coal deposits and
the type of crust, we conclude that
the largest coal deposits occur
within the Balaton block with ori-
ginal suboceanic crust. The highest
number of deposits is confined to
the margins of basins at the borders
of single blocks or along faults
limiting single blocks. Favourable
conditions for coal generation were
created by tectonic dissection into
elevational structures, denudation
areas and depressional ones where
the density of dissection influenced
also the areal extent of deposits.

The Balaton block created a belt
of depression of rift nature with
some features common with the
North Bohemian coal basin along
the Ohre rift structure. The vol-
canic activity created positive con-
ditions for the development of ve-
getation and for the connection
with elevational structures of denu-
dation areas. Hence, another rich
coal-bearing belt occurs along the
depression zone of the Insubric and
Drava lines situated at the backside
of the Dinarides.

The position of deposits over
mobile crustal blocks and the sinking
of post-Miocene age within the
Pannonian basin proper or along
its margins promoted the preser-
vation of coal deposits against de-
nudation. The distribution of depo-
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sits in space and time reflects the
general trend in coal-bearing basin
locations along the arched margin
of the basin gradually from the W
to E. The coal-bearing sedimenta-
tion predominated during the Lo-
wer Miocene in the SW part of the
basin along the peri-Dinaride area.
Maximal concentration of deposits
of Upper Miocene age occurs within
the Balaton block whereas the site
of the most intensive coal deposi-
tion moved to the backside of the
Eastern Carpathians during the
Pliocene. This move of maximal
coal generation along the margin
of the Pannonian basin is in accor-
dance with the migration of single
basins and it obviously reflects the
dynamic evolution of the Panno-
nian diapir. The older dissection by
faults, which is oriented mostly
radially to the diapir, modified the
general tendency of migration to-
wards the outer and inner side of
the Pannonian basin in partial
belts (as it follows from the strati-
graphical position of single coal
seams in the map of A. K. Mat-
veyev 1975).

Coal deposits older than the Plio-
cene complete our knowledge upon
the block structure of the area with
heterogenous crustal types. Ensia-
litic basins are mostly of super-
poned type whereas ensimatic ones
bear inherited structures (the Ba-
laton block and the peri-Dinaride
zone). Basins of Pliocene age reveal
weak dependence on the older block
structure reflecting already new

tectonic conditions imposed by the
integration of the Pannonian mega-
block dissected anew along young
structural directions.

Relation of hydrocarbon deposits
to the deep structure

Gas deposits exceeding quantita-
tively the number of oil deposits
are confined to structures in the
basement of the Neogene or to
porous horizons of the Neogene
proper (Gy. Kertai 1968). From
the point of view of the deep
structure, we may discern hydro-
carbon deposits located in periphe-
rial portions of the Pannonian basin
along the Peripieninic lineament
and those confined to central areas
of the basin. Also deposits of the
Vienna basin may be included
among accumulations governed by
peripherial structures along the
Peripieninic  lineament together
with ones within the Sopron block
structure. Deposits in the Drava
and Sava depressions concentrate
along the Insubric line.

The majority of deposits occurs
in the central part of the basin.
The lowest number of deposits is
related structurally to the Balaton
block eastwards from the Danube
fault. Higher number of deposits
concentrates along the foreland of
the Balaton block towards the Di-
narides. The highest areal concen-
tration characterizes the Paleo-
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pannonian block eastward from the
Danube fault namely in the space
of the mobile Paleopannonian block
s. s. Sites of deposits correlate well
with the regions of thinner crust
and with the apical parts of the
Pannonian diapir. Moreover, the
highest thermal flow appears here
according to data by L. Stegena
et al. (1975). From the viewpoint of
hydrocarbon migration, this area
appears as unfavourable when
comparing it with the regions of
highest accumulation of deposits.
Tectonic lines created favourable
conditions for migration by increas-
ing the porosity of the rock mass
until they were oriented diagonally
or at right angle to supposed E—W
yield tensional strain orientation
away from the apical parts of the
expanding diapir (e. g. the Drava
or Szolnok lines). On the other
hand, sealing along the Zagreb —
Kules and Réba lines during the
Pliocene inversion moved migra-
tion directions for hydrocarbons into
the stabilized Balaton block (where,
moreover, negative influences pre-
vailed due to decreasing volcanic
activity). The dynamic role of the
Peripieninic  lineament remains
unclear. However, we may assume
from the distribution of gas depo-
sits that shear movements and
compressive stresses limited the
possibility of hydrocarbon migration
across the lineament. In the case of
the Vienna basin, the Peripieninic
lineament played, probably, even a
protective function acting as barrier

against strain effects coming from
the inner side of the Carpathians.
Favourable conditions prevailed
mainly to the SW from the Nesva-
¢ily — Trnava line (F. Cech
1980). This area located outwards
from the extent of flysch nappes
became less influenced by stresses.

Relieved from stresses at its SE
half, the Pannonian basin reveals
favourable tectonic conditions for
the preservation of hydrocarbon
deposits. The presence of old struc-
tural blocks unified into the Panno-
nian megablock imposed partial
differentiation on the distribution
of deposits into blocks of maximal
subsidence during the Pliocene.
Therefore an explanation offers
that this subsidence caused squeez-
ing out of hydrocarbons to being
preserved in traps. From the point
of view of the crustal type, the re-
lation is not a dominating one and
several deposits concentrate in
blocks consolidated in pre-Neogene
time but also in those regenerated
during the Neogene (the type of
regenerated platforms) or upon
slightly consolidated crustal seg-
ments. The more advanced conso-
lidation had positive influence in
that it prevented the intensity of
tectonic shattering.

Hence, it appears that any clear
relation exists between the block
structure and the distribution of
hydrocarbon deposits. There is evi-
dent only a correlation caused by
paleogeography and tectonic condi-
tions that promoted the concentra-
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tion of hydrocarbon deposits mainly
in blocks or segments of the Panno-
nian basin which are devoid of
considerable concentration of coal
deposits. Existing exceptions are
ruled by inversional movements of
relative block structures (the Matra
and Blikk Mts.).

It is likely that for the distribu-
tion of hydrocarbons, the main im-
portance from deep-seated pheno-
menons played the development
of the Pannonian diapir by
its thermal field generated during
uprise along contacts of the rigid
basement in single sedimentary
basins with their filling. Gas de-
posits concentrate mainly along the
flanks of apical portions of the
diapir being confined to areas
devoid of thinner crust. The shape
of the diapir together with hetero-

genous crustal block structure
modifield the distribution of strain
within the crust. As the pos-

sible model one may assume a
scheme where the apical portion
of the diapir imposes tensional
strain transforming into stress along
the limbs of the diapir in sites of
thicker crust. This phenomenon
probably promoted the hydrocarbon
migration and the increase of de-
posit pressure. It may be not ex-
cluded even that the different depth
of productive horizons, which is less
above the diapir and more along
the margins, has been imposed by
the predominating strain regime of
endogenous origin.

Elliptical areas with thinner crust

are usually accompanied by ele-
vated thermal flow regime. The
latter, besides the supposed tensio-
nal strain, may have resulted in
areas devoid of hydrocarbon accu-
mulations originated in the axial
vortion of the Pannonian diapir.

Conclusions

The Pannonian basin appears, in
its marginal structures, as a com-
plex megastructure of fuel deposits.
Its basement is built by heteroge-
nous and primarily attenuated crust
segmented by deep-seated faults
into single block units. The orien-
tation of these blocks points to the
autonomous position of the whole
structure in comparison with ne-
ighbour orogenic belts surrounding
the Pannonian basin. At the end of
the Cenozoic, single blocks became
integrated the Pannonian
megablock dissected subsequently
along old faults or by N—S stretch-
ing faults oriented along the Da-
nube and Tisza rivers.

At the Miocene — Pliocene boun-
dary, besides structural inversion
of the area, the velocity of sub-
sidential changed in
partial basins along the periphery
and also in the centre of the basin
proper. We assume deep-seated
causes of this reorganization in the
development of the Pannonian dia-
pir which generated at the partici-
pation of asthenospheric mass mo-

into

movements
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vement oriented from peripherial
portions (considerable and rapid
subsidence in marginal partial
basins during the Miocene) towards
the centre of the Pannonian crustal
segment. Hence, a stagnation of
movements occurred in the central
area. The collapse of Pliocene age
following after the discharge of
magmatic chambers changed also
the distribution pattern of maximal
subsidential centres.

The uprise of the diapir created
favourable conditions for stagna-
tion within Cenozoic basins and by
that even for the development of
coal deposits. These originated
mainly upon crust of suboceanic
type being strongly differentiated
tectonically and of pre-Cenozoic
age. Sialitization occurred by pro-
nounced intensity mostly already as
from the end of the Paleogene and
led to increase of crustal thickness
in the Balaton block. The develop-
ment of coal deposits in the time
of sialitization represents an ana-
logous process to the development
of coal basins during the Upper
Carboniferous in Middle Bohemia.
Both processes acquire the same
historical and tectonic position in
crustal development of the respec-
tive regions.

Hydrocarbon deposits are devoid
of clear correlation with the pre-
Neogene block structure. The accu-
mulation of hydrocarbons falls into
the period of Pliocene inversion
and block reorganization. Hydro-
carbon deposits concentrate upon

large block units with rapid sub-
sidence rates during the post-inver-
sional period of the Pannonian
megablock. Single segments do not
respect then the older block struc-
ture and acquire the renewed struc-
tural pattern imposed mainly by
the dynamics of the Pannonian
diapir during the Pliocene.

The analysis of the deep struc-
ture of the Pannonian basin leds
us to the conclusion that single
intra-Carpathian basins (the Danu-
be, South Slovakian and East Slo-
vakian basin) represent marginal
parts of the former and that they
underwent the same evolution as
did the Pannonian basin. This de-
velopment has been caused by the
same endogenous processes.

For prognostics, the knowledge
deduced from the deep structure
is in accordance with until nega-
tive results of hydrocarbon explo-
ration in intra-Carpathian basins.
More perspectives seem to appear
in the belt along the Peripieninic
lineament. The NW continuation of
the Szamos line beneath the Levo-
ca flysch basement may deserve
attention as well. From the view-
point of prognoses for coal depo-
sits, it is impossible to propose any
prognose for hidden coal deposits
without complex paleogeographical
and paleotectonic analysis of the
area. It follows from the analytical
treatment of the deep structure
that most perspectives yield gene-
rally the margins of elevational
sialic blocks facing the simatic ones
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where depressional movements con- part of the Balaton block along the
centrated and mainly the uprising NW side of the Darnoé line.

partial block structures within the

latter. Coal deposits of lesser extent ,ﬁ;‘{,?jfﬁ‘f,‘; lg Ii.egct(z)rg& Tapdk, M. Ma-
may occur along the Réba line in hel ’ S

the Danube basin and at the NE
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Vztah lozisk paliv k hlbinnej stavbe a vyvoju panonskej

panvy

FRANTISEK CECH — JAROSLAV ZEMAN

Panénsku panvu lemuju orogénne pas-
ma, ktoré do stredu panvy nepokracuju.
To zdoraznuje jej strukturnu autonom-
nost. Geologické a geofyzikalne poznat-
ky potvrdzuju jej predterciérnu blokovu
stavbu nesuhlasnu s blokovou stavbou
neogénnej sedimentarnej vyplne.

Geofyzikalne poznatky o hlbinnej stavbe

Pandonska panva sa vyznaéuje vyraz-
nym Kkladnym tiazovym polom, ktoré
dobre Kkoreluje so seizmicky zistenou
koérou nad plasfovym diapirom (L. Ste-
gena et al. 1975). Styk tejto Kkory
s hrubsSou korou, pre ktort su charak-
teristické orogénne prejavy, prebieha
v zasade na peripieninskom lineamente,
ktory je aktivnhou seizmickou liniou.
Vlastna panonska panva je aseizmicka
(G. Schneider 1978). Z rychlosti
sirenia seizmickych vin pod panvou vy-
chodi, ze rychlost P-vin v plasti je az
o 0,5 km's nizSia ako pod Zapadnymi a
Vychodnymi Karpatmi. Rychlostny obraz
(L. P. Vinnik et al. 1969) naznacuje
blokovu stavbu vrchného plasta okolo
panonskeho plasfového diapiru. Panva
ma analogicka hlbinnu stavbu a poziciu
ako napr. afgansko-tadzicka depresia
obklopena Pamirom a Juznym Tansa-
nom, Existencia tangencialne orientova-

nej striznozlomovej zony peripieninského
lineamentu na okraji plasfového diapiru
sa podoba hlbinnej stavbe Great Basin
(CH. HO Scholz et al. 1971) alebo
Cerveného mora (J. D. Lowell et al
1978). Je aj dobra zhoda s modelovanym
striznym napatim nad stupajucim dia-
pirom (M. V. Gzovskij 1960).

Blokova stavba sa geofyzikalne pre-
javuje v odvodenych tiazovych mapach,
ktoré zo severnej c¢asti panvy urobil
B. Beranek (1979). Kladné tiazové
anomalie, ciastoéne ovalneho tvaru, a
tangencialny vzfah okrajovych zlomov
k anomaliam vo vychodoslovenskej a
transylvanskej panve vedie k hladaniu
analogil v hlbinnej stavbe s panodnskou
panvou a k interpretacii ¢iastkovych
plasfovych diapirov.

Typy kory v podlozi panonskej panvy
Kora podlozia panvy nie je porovna-

telna s vnutornymi masivmi, za aké sa
panonsky megablok poklada. Ako uka-

zuju aj poznatky G. Weina (1969),
B. Jantského (1976), a najma M.
Mahela (1978), je menej konsolido-

vana a latkovo silne heterogénna. Exis-
tencia ¢iastkovych depresii vznikajucich
uz v mezozoiku doklada slabo konsoli-
dovanu koru skor oceanskeho typu, aku
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siborne oznacujeme ako suboceansku.
Terciérny vulkanizmus pokladame za
akréciu kontinentalnej kory. Subocean-
sku koru v depresiach, najma v mures-
skom trogu, pokladame za zvysky po-
vodnej slabo sializovanej oceanskej
kory.

Kora panoénskej panvy je heterogén-
nym nerovnomerne sializovanym seg-
mentom, patriacim povodne kore Paleo-
tetydy. Dnes$na tenka kora je teda bud
zvy$kom povodnej tenkej, prevazne sub-
oceanskej kory, alebo ciasto¢ne stence-
nou koérou predovsetkym pod vplyvom
bazifikacie plastfovou elevaciou. Mobilita
tenkej kory bola priazniva pre vznik se-
dimentarnych panvi a tvorbu lozisk pa-
livovych surovin,

Blokova stavba a jej vyvoj

V podlozi panvy prevazujua hlbinné
zlomy smeru SV—JZ, ktoré oddeluju
pretiahnuté bloky s rozlicnym typom
kory. Ich vymedzenie a nazov su povod-
né (obr. 1). Iné oznacenie je v pracach
D. Hovorku (1979, M. Mahela
(1978) a P. Greculu — I. Vargu
(1979). Tektonicky najvyznamnejsi bol
zahrebsko-kulésky hlbinny zlom so sub-
paralelnym balatonskym zlomom a vzdia-
lenejSou rabskou liniou. Tato linia od-
deluje Sopronsky blok od balatonského.
Ich ekvivalentmi na ¢eskoslovenskom
tUzemi su pobadensky oddelené bloky —
podunajsky a juhoslovensky, ktore de-
finoval O. Fusan et al. (1971). Bala-
tonsky blok simatického charakteru bol
mobilny najdlhsie, Asi v neogéne ho roz-
delila darnoovska linia, oddelujuca sa od
balatonského zlomu, na vychodoslovensky
a juhoslovensky. Obidva bloky maju po-
vodne zhodny simaticky typ kory.

Smerom na JV od balatonského bloku
prebieha linearne granitoidové pasmo
tvoriace zaklad sialického bloku, ktory
oznac¢ujeme ako paleopanonsky blok s. s.
Jjeho juhovychodny okraj tvoril szolnoc-
ky flySovy trog, vzniknuvsiv okoli hlbin-
ného szolnockého zlomu. Paleopanodnsky
biok s. s. bol jadrom konsolidacie ter-
ciérne stmeleného paleopanonskeho blo-
ku s. 1, a to s povodne simatickym tis-
kym blokom. Tisky blok nezodpoveda

Tisii v zmysle Princza (1922 — in
G. Wein 1969). Vyvoj bloku nie je
este dostatoéne znamy (pozri M. M a-
hel 1978). Vychodné obmedzenie tis-
kého bloku (a paleopanonskeho bloku
s. 1) tvori apusensky blok, ktory ma
heterogénnu vnutornu stavbu a sialicky
aj simanicky (muressky trog) typ kory.
Simaticka kora v jure oddelovala po-
vodne sialické jadro od juzného Kkrysta-
linického masivu vystupujuceho v srbsko-
rmacedonskom masive a genetickej jed-
notke Juznych Karpat. Tektonické ob-
medzenie apusenského bloku na J kla-
dieme na zlom oznac¢eny ako muressky.
Pod transylvanskou panvou vymedzuje-
me transylvansky blok., Severné obme-
dzenie obidvoch blokov tvori samosska
linia, ktora oddelovala panénsku mo-
bilni koru od skor Selfového vyvoja
predterciérnych Vychodnych Karpat.
Strukturne smery v juhovychodnej
¢asti podlozia panodnskej panvy prebrali
smer Z—V, vychadzajuci z rozhrania
apusenského a transylvanskeho bloku so
srbsko-macedénskym blokom. Poévodna
kontinentaina kora sa mohla rozprestie-
raf dalej na Z az po Mecsek (M. M a-
hel 1978). Na prevahu smerov Z—V
v predvariskom vyvoji aj vo vardarskej
zéne upozornil B. SikoSek (1976).
Prestavba blokoy a ich integracia na
panonsky megablok nastala pravdepo-
dobne koncom miocénu, ked sa zmenil
aj Strukturny plan panonskej panvy.
V jej Strukture su potlatené smery
SV—JZ a objavuju sa smery S—J, zdo-
raznené dunajskym zlomovym systéemom
vystupujucim v linii pretinajicej Zapad-
né Karpaty: zazrivsko-budapestianska
linia D. Kubinyho (1962), centralno-
karpatsky lineament J. Stohla (1976).
Pozdlz tejto linie sa panénska panva
roz¢lenila na stabilnejsiu zapadnu a mo-
bilnej$iu vychodnu ¢ast, ako to ukazuje
aj mocnost kvartérnych sedimentov
(L. Stegena et al. 1975). Uvedena
severojuzna linia sa v priestore balaton-
ského bloku prejavuje aj ako seizmo-
aktivna zona (V. Karnik 1975).
Vyvoj blokovej stavby bol endogénne
ovplyvneny vyvojom a kolapsom panon-
skeho diapiru, ktory viedol aj ku vzniku
pliocénnych panvi (D. Vass 1979).
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Jeho vystup a nasledny kolaps zmenili
regionalne napafové pole a rozlozenie
centier subsidencie. Smykové napitia
pri okraji diapiru vyvolali tektonicku
cegmentaciu viedenskej, vychodosloven-
skej, zakarpatskej a dravskej panvy.
V periférnych panvach sa od konca mio-
cénu klesanie stabilizovalo. Naopak v pa-
nonskej panve sa klesanie zrychlilo a
dosiahlo celkova hodnotu az 5 km.

Vzfah uholnych lozisk k blokovej stavbe

UhoIné loziska tvoria na wvnutornej
strane karpatského obluka §tyri pasma —
centra akumulacie uhlia: na balaton-
skom, apusenskom, srbsko-macedonskom
a na preddinarskom bloku.Vo vardarskej
a krajstidnej zone, ktoré od seba odde-
Tuje pasmo srbsko-macedonskeho masi-
vu, vznikli dlhodobo priaznivé uhlo-
tvorné podmienky od karbéonu do neo-
génu s mnozstvom dobyvateInych lozisk.
Tuto Strukturu oznacujeme ako vardar-
sko-krajstidny uhlotvorny lineament.

Pri akumulacii uhlia sa pozitivne
uplatnil aj peripieninsky lineament na
styku panénskej panvy s Vychodnymi
Alpami a Vychodnymi Karpatmi, ako aj
insubricka linia s dravskym zlomom
v juhozapadnej casti panénskej panvy.
Ak su periférne casti pandnskej panvy
bohaté na loziska uhlia, centralna c¢ast
panvy je na loziska uhlia chudobna.
Velké loziska sa viazu na mobilné blo-
ky s predpokladanou predterciérnou
suboceanskou korou, pri¢com najvyznam-
nejSim bol balatonsky blok. Uhlotvorné
podmienky tu vznikli uz vo vrchnej
kriede (panva Ajka). V dalSom obdobi
mal na distribiciu uhoInych lozisk vel-
ky vplyv najmad dunajsky zlomovy sys-
tém: pred miocénom vznikli loziska naj-
ma zapadne od tohto systému, od mio-
cénu naopak Vv oblasti vychodne od tohto
systému. Existencia uhlotvornej sedimen-
tacie indikuje stabilizaciu balatonského
bloku v dosledku narastania kontinen-
talnej koéry v neovulkanickom obdobi.

Casto sa uvazuje o pozicii Mecseku a
jurskej mobilnej uhlonosnej panvy.
Z vyvoja blokovej stavby vychodi, ze
tato panva lezi na paleopanonskom blo-
ku s. s. a vznikla na hranici sialickej

kory (patriacej povodne do srbsko-ma-
cedonskeho masivu) a simatickej kory
zasahujucej do tohto priestoru z tiského
bloku. UhoIné sloje vyklinuju smerom
na SV, teda na jurskua morsku panvu,
leziacu v pasme szolnockého trogu.

NedorieSsenym problémom je slabé
preuholnenie uholnych slojov miocén-
neho a pliocénneho veku, aj ked lezia
v znaénej hlbke. Naproti tomu paleogén-
ne a niektoré spodnomiocénne sloje le-
ziace v malej hlbke su silne preuholnené
(hnedouholné metatypy). Slabé preuhol-
nenie nekoreluje dobre s vysokym tepel-
nym tokom v panodnskej panve. Vysvet-
lenie moze byt trojaké:

a) Slabé preuholnenie je charakteris-
tické vacsinou pre loziska pri okraji
panvy, kde bol tepelny vplyv slabsi.

b) Predvrchnomiocénne viac preuhol-
nené uholné sloje boli vystavené tepel-
nému ziareniu, pretoze ich od podlozia
nechranil izolator, napr. mocné sedimen-
ty. MladSie loziska leziace na mocnom
sedimentarnom podlozi boli tepelne
dobre izolované.

¢) Tepelny tok sa historicky menil a
recentny tepelny tok bol niz$i ako pred
miocénom. Recentny geotermicky gra-
dient 50—70°C km~-! hlbky nestac¢il na
vyssie preuholnenie v hibke mensej ako
2000 m, ¢o z vychodoslovenskej panvy
preukazuje D. Durica et al. (1979).
Zatial najpravdepodobnejsie sa nam javi
vysvetlenie z bodu b.

Z tektonickej stavby podlozia panvy
vychodi:

— Najvacsi pocet lozisk je pri okraji
panonskej panvy, najmi na balatonskom
bloku a pri okrajoch dalSich blokov
alebo kryh.

— Priaznivy vplyv na tvorbu uhlia
malo striedanie elevaénych a depresnych
z6n, pricom plosna rozloha lozisk zavisi
od stupna tektonického ¢lenenia.

Balatonsky blok ma charakter depres-
nej riftovej zény s niektorymi znakmi
spoloénymi so severoc¢eskou uholnou
panvou na ohareckom rifte. Umiestnenie
obidvoch typov lozisk na mobilnej kore
prispelo k ich zachovaniu pred denuda-
ciou. Spojitostf s masovym vulkanizmom
pripomina stredoeské permokarbonske
panvy. V obidvoch pripadoch su uholIné
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panvy ¢asovo spaté s akréciou kontinen-
talnej kory.

Casovo-priestorové rozmiestnenie lozisk
ukazuje na postupni migraciu uholnych
panvi po oblukovitom okraji pandnskej
depresie, a to od Z na V. Toto staho-
vanie suvisi s migraciou sedimentarnych
panvi a dynamicky ho mozno spajat
s vyvojom panénskeho diapiru. StarSie
zlomové Clenenie radialne orientované
na diapir modifikovalo v ¢iastkovych zo-
nach tendenciu migracie smerom na
vonkaj$iu stranu a do vnutra panoénskej
panvy (ako to vyplyva zo stratigrafickej
pozicie uhoInych slojov v mape A. K.
Matvejeva 1975).

Rozdielny typ kory mal vplyv aj na
charakter vyvoja panvi a na ich stavbu.
Ensialické panvy maju vo vzfahu k mo-
bilite kory vécsinou charakter superpo-
novanych panvi, zatiai ¢o ensimatické
panvy su typom Struktur, ktoré dedia
priestorovo subsidenéni mobilitu (bala-
tonsky blok, peridinarické pasmo).

vzfah lozisk uhlovodikov k hlbinnej
stavbe
Loziska uhlovodikov sa VSeobecne

viazu na periférnu ¢asf pandnskej pan-
vy, kde vykazuja vzfah k peripienin-
skému lineamentu, a na centralnu casft
panvy. Pozdlz insubrickej linie a drav-
skeho zlomu sa koncentruju loziska
dravskej a savskej panvy. Najvacsi po-
¢et znamych lozisk je v centralnej casti
panénskej panvy vychodne od dunaj-
ského zlomu. Dalsou oblastou koncentra-
cie je peridinarické pasmo.

Oblasti bez lozisk uhlovodikov dobre
koreluju s najtensou koérou v panonskej
panve a s maximalnym tepelnym tokom
(L. Stegena et al. 1975). Z hladiska
migracie uhlovodikov je tato zoéna ne-
priazniva a moze predstavovat zonu
aniku uhlovodikov. Na ich migraciu
mohli byf priaznivé zlomy orientované
kolmo alebo diagonalne na severojuznu
os roztiahnutia kéry nad diapirom
v mieste dunajského zlomu. Z rozmiest-
nenia lozisk uhlovodikov mozno usudzo-
vaf, ze zahrebsko-kul¢ska a rdabska linia
ekranovali cestu uhlovodikom do bala-
tonského bloku, kde mal navySe nega-

tivny vplyv aj vulkanizmus. Peripie-
ninsky lineament pod vplyvom existuju-
cich striznych napéiti limitoval migraciu
uhlfovodikov z obidvoch stran a v pri-
pade vytvorenia vhodnych Strukturnych
pasci moze byt perspektivny na akumu-
lacie uhlovodikov.

Rozmiestnenie lozisk uhlovodikov ne-
koreluje s predterciérnou blokovou stav-
bou, aj ked ¢iasto¢ny miestny vplyv
mozno pozorovaf. Rozmiestnenie lozisk
zavisi od pliocénnej etapy tektonického
vyvoja panvy, ktora vyvolala migraciu
a novu distribuciu uhlovodikov. Pri
migracii sa uplatnil aj termodynamicky
vyvoj panonskeho diapiru. Pritom moz-
no pozorovaf tendenciu hromadenia sa
lozisk uhlovodikov do periférnych c¢asti
diapiru.

Zaver

Panodnska panva je vo svojich okrajo-
vych S$trukturach komplexnou palivo-
vo-loziskovou megastruktirou s hetero-
génnym podlozim a uz primarne sten-
éenou korou. Kora ma predmiocénnu
blokovu stavbu, integrovanu v pliocéne
do panonskeho megabloku. Hlbinné pri-
¢iny vyvoja v zhode s inymi geolégmi
spajame s vyvojom panonskeho diapiru.
Vystup diapiru bol priaznivy pre stagna-
ciu pohybov v panvach a na tvorbu
uholnych lozisk. Kolapsové §tadium
viedlo k vytla¢aniu uhlovodikov a ich
migracii do vhodnych novovznikajucich
pasci. Ak loziska uhlia vcelku dobre ko-
reluju s blokovou stavbou podlozia pan-
vy, loziska uhlovodikov nevykazuju ni-
jaku korelaciu. Ich rozmiestnenie je skor
podriadené novému, pliocénnemu Struk-
turnemu planu.

Analyza hlbinnej stavby panénskej
panvy zdoraznuje spatost velkych wvnut-
rokarpatskych panvi s periférnou c¢as-
fou pandénskej panvy a ich spolo¢ny
endogénny vyvoj. Poznatky odvodené
z hlbinnej stavby su z prognézneho hla-
diska v sulade s doterajsimi negativny-
mi vysledkami vyhladavania uhlovodi-
kov na juznom Slovensku. Perspektiv-
nym sa ukazuje peripieninsky lineament
a severozapadné pokracovanie samo$skej
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linie do podlozia fly§u v Levoéskych
vrchoch.

Bez komplexnej paleogeografickej a
paleotektonickej analyzy plytkych $truk-
tir nemozno urobit prognozy na vyskyt
skrytych lozisk uhlia. Z analyzy hlbinnej

vidla okraje elevaénych sialickych a de-
presnych simatickych blokov, najmi stu-

pajuce kryhy v nich. MenSie loziska
uhlia by sa mohli vyskytovat pozdlz
rabskej linie v podunajskej panve a

v severozapadnej ¢asti balatonského blo-

stavby vychodi, ze perspektivne su spra-  ku, severozapadne od darndovskej linie.

Z0 ZIVOTA SPOLOCNOSTI

M. Pulec: Metodika a vysledky Slichovacich prac (KoSice 7. 4. 1980)

V zapadnej casti Nizkych Tatier vykonava Geologicky tstav D. Stura slichovacie
prace od roku 1975. Slichova prospekcia bola aj sucasfou loziskového vyskumu v su-
vislosti so zostavovanim novych geologickych map v mierke 1 : 25 000.

Odber Slichov v regionalnom meradle sme zac¢ali robit podla metodiky, ktoru
na zaklade prac z oblasti vychodoslovenskych neovulkanitoy rozpracoval a opisal
J. Slavik (1965) a dalej rozpracoval a pre uzemie budované krystalinikum pri-
sposobil P. Hvozdara (1971). Vyuzili sme aj metodiku a skusenosti zo &licho-
vacich prac z Ceského masivu (Geoindustria Jihlava).

PodIa uvedenych metodik a skusenosti z regionalnych prac z krystalinika Nizkych
Talier zameranych na scheelitové zrudnenie a vymedzenie rudonosnej zony sme
v miestach anomalnehe vyskytu scheelitu v Slichoch krok odberu skratili na
50—100 m. Okrem toho sme na spresnenie rudonosnej scheelitovej zony odoberali
Slichy z vyplavovych kuzelov, docasnych potokov a sutiny rozliéného charakteru.
Hned na mieste odberu sme UV lampou orienta¢ne hodnotili kazdy $lich z hladiska
obsahu scheelitu. Rovnakym sposobom sme zisfovali, ¢i nadsitova frakeia neobsahuje
ulomky so scheelitovym zrudnenim.

Slichy sme odoberali z miest najvhodnejsich na akumuliciu fazkych mineralov,
a to vykopom z hlbky 20—30 em. Odoberal sa vzdy rovnaky objem Strkopieskového
materialu a ten sa za mokra preosial na site s okami s priemerom 3 mm. Dbali sme
na to, aby podsitova frakcia bola aspon v objeme jednej banickej misy. Slichy sme
doryzovali v tzv. ¢inskom klobuku.

Slichovou prospekciou sme zhodnotili vSetky mineraly, ale najmi rudné, osobitne
zlato a scheelit. Prospekcia zahrnala tzemia mapovych listov Korytnica, Jasenie,
Horna Lehota a Myto pod Dumbierom, detailna oblast listu Jasenie a Vrbické
pleso.

Dovedna sa identifikovalo 36 mineralov. Niektoré z nich sa na tomto uzemi zistili
prvy raz. Z najzaujimavejsich rudnych mineralov sa identifikoval kassiterit, galenit,
sfalerit, volframit, scheelit a zlato. Kassiterit sa na uzemi mapoveho listu Myto pod
Dumbierom zistil prvykrat. Identifikoval sa v 64 §lichoch v tatrickej aj veporickej
casti krystalinika, vo veporickej v 42 $lichoch v stopach. Vo vys$Sej koncentracii bol
v Benusskej doline, a to v Hlbokej doline pri Bravicove a v Tavych pritokoch potoka
Bystra (Jasenak a vySSie v bezmennom pritoku vychodne od Jarabej).

V hronskej sérii veporského krystalinika severne od Bujakova a v Bacusskej do-
line kassiterit obdobne zistili M. Linkesova — I. Cillik (1979). Na zaklade
geochemickej asociacie Sn—W—Li hovoria o novej neznamej rudnej formacii kassi-
teritu periplutonického typu.



