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ITone TsKECTH B paﬁoue BOCTOYHOC/IOBAIIKOT0O HEOreHa #u €ro
OTJIMYNUTEIbHBIE YEPThI

OTAMYMUTENBHOM YEPTOil HEOrCHHBIX BIQJMH BHYTPCHHEH OKpau-
Hbl 3anajHbix Kapmar, sBIsSE€TCS TO, 4YTO HAa MX TEPUTOPUM IIPHU-
XOANUT K MHBEP3UM ITOJSA TSKECTM €CJIM JaHHBIE CPABHMBAEM C yCTa-
HOBJICHHBIMM IJIyOMHAMu mnpearperuynoro ¢dpynaamenrta. C Hapacra-
HUEM TJIYOMHBI NPEATPETUYHOrO (DYHAAMEHTA BEJIMYMHBI AaHOMAJIMM
MOJIsE THAKECTM TOCTENEHHO YBECJIMYMBAIOTCA. DTO CBUJETEIBCTBYET
0 TOM, 4YTO B (PYHJAMCHTEC 3TUX BIIAJIMH HAXOAATCSA TAKME MacCChl,
KOTOpbIE CBIFPaliMX OCHOBHYX PpOJb Npu (HOpMMPOBAHMM BHAJMH.
ABTOPBI CYMTAIOT, UYTO PErMOHAJIBHBIC JACMCTBMUS IOJA TIKECTU ITUX
Macc SBJISIETCS KaK Pe3yJbTaT auanmpmusma.

Interpretation of the gravity field in the East Slovakian Neogene
area

It is a peculiar feature of Neogene basins located along the
inner side of the Western Carpathians that inversions of the
gravity field occur on their territory. Values of gravity ano-
malies increase with the increasing depth of the pre-Neogene
basement. The feature points to the presence of such heavy
masses in the basement which played substantial role at the
time of basinal foundation and considerably influenced the
development of basins as well. Regional gravity effects of such
masses are interpreted as the result of diapiric processes.

V ostatnom obdc

bbi sa v mnohych sucasnym geologickym koncepciam.

geologickych publikaciach o oblasti Vyplyva to zo skutocnosti, Ze geo-
vychodného Slovenska zjavuje rad fyzikalne polia tejto oblasti, ale
interpretacii vysledkov geofyzikal- najma vychodoslovenského neogé-
nych merani, viacsinou poplatnych nu su také komplikované, ze bez
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komplexnej analyzy nemozno zis-
kané udaje plne vyuzif. Preto treba
pre toto uzemie vytvorit spolo¢nu
a teoreticky podlozeni metodiku
geologickej interpretacie vysledkov
geofyzikalneho prieskumu.

V' zaciatkoch prieskumu vycho-
doslovenského neogénu sa pouzivali
geofyzikalne metody (gravimetria,
magnetometria a seizmika) na vy-

medzenie hlavnych geologickych
jednotiek, resp. Struktur. V tejto
suvislosti treba spomenuf prace

R. Béhounka (1949), M. B1{z-
kovského (1961), R. Rudinca,
J. Slavika (1970) a i. V dalsej
etape vystupovala do popredia ulo-
ha urcif niektoré parametre danych
Struktur. ISlo predovsetkym o sta-
novenie mocnosti. resp. hlbky da-
ného objektu. Na rieSenie uloh bol
vypracovany rad sposobov inter-
pretacie tiazovych a magnetickych
anomalii. Zdakladnym produktom
tejto interpretacie boli vertikalne
rezy. Napr. prace J. Ibrmajera
(1954), A. Sutoraa V. Cekana
(1965) cbsahuju niektoré interpre-
tacné rezy cez Potisku nizinu. kto-
ré davali prvu predstavu o stavbe
uzemia, hlavne o jeho centralnej
casti, kde sa zistila velkd mocnost
miocénnych sedimentov.

V sucasnosti mozno v oblasti vy-
chodoslovenského neogénu pristu-
pit ku komplexnému spracovaniu
nameranych geofyzikalnych udajov,
ktoré neposkytnu len udaje o hibke
podlozia, ale aj predstavu o moc-
nosti jednotlivych stratigrafickych
suvrstvi a o charaktere podlozia.

NavySe mozno v tejto oblasti po-
mocou gravimetrie, magnetometrie
a seizmickych merani riesif otazky
spité s vyhladavanim a objasinova-
nim pozicie vulkanoplutonickych
aparatov v oblasti Slanskych vrchov,
Vihorlatu a pochovanych vulkanic-
kych komplexov v oblasti central-
nej depresie.

Tiazové pole

Pri analyze tiazového pola vo vy-
chodoslovenskom neogéne sme vy-
chadzali z poznatku, Ze na véidésine
uzemia je nesulad medzi namera-
nymi tiaZovymi anomaliami a hlb-
kou predterciérneho podlozia. S na-
rastanim hlbky tohto podlozia sa
hodnoty tiazovych anomalii zvySu-
ju. Tato ,inverzia® tiazového pola
je ovela viacésia v smere osi potiskej
depresie (t. j. SZ—JV) ako v smere
kolmom na nu. Na vlastné rieSenie
stavby predterciérneho podlozia na
zéklade tiazovych merani je predo-
vSetkym nevyhnutné odstranif re-
gionalny ucinok sposcbujuci inver-
ziu tiazového pola.

V sucasnosti je niekolko spdso-
bov riesenia tohto problému. MozZno
pouzif metodu plosnej interpretacie
hustotnéhc rozhrania (R. Valek
1969), ktora sa velmi c¢asto uplat-
nuje v panvach s hustotne TahSou
vyplnou, alebo druhy spdsob — zo-
stavenie ,odkrytej mapy". Casto sa
pouzZivaju aj odvodené polia, t. j.
rozlicné typy separacie tiazového
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pola na regiondlne a rezidudlne
anomalie. Tento postup sa nam pre
oblast vychodoslovenského regionu
javi ako menej vhodny, a to najma
pre citlivost k okolitym deformuju-
cim anomalnym hodnotam mezo-
zoika Humenskych vrchov, Spis-
sko-gemerského rudohoria a zem-
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plinskeho ostrova. Vo vychodoslo-
venskom neogéne sme pouzili prvé
dva sposoby na stanovenie regio-
nalnej zlozky pola.

Statisticky rozbor zavislosti tia-
7ovej anomalie od hlbky predter-
ciérneho podlozia, ktoru zistili vrty
(obr. 1), ukazal, ze podla priebehu
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Obr. 1. Graf zavislosti tiazovych anomalii od hlbky podlozia zistenej vrtmi vo vy-

chodoslovenskej panve
Fig. 1.
depth in the East Slovakian basin

Dependence between gravity anomalies and the ascertained basement surface

M [m]



424 Mineralia slov., 12, 1980

krivky normalnej zavislosti (R. V a-
lek 1969) mozno celé uzemie roz-
delit na tri celky:

a) Oblast Potiskej niziny, pohra-
nicna cast zakarpatského prehy-
bu a Sirsie okolie zemplinskeho
ostrova sa prejavuju ako hustot-
ne prekompenzovany blok.

b) Oblast humensko-uzhorodského
hrastu a zona Vihorlat—Pop-
ricny patri k uzemiu bez vy-
raznych hustotnych nehomoge-
nit.

¢) Oblast Kosickej a Moldavskej
kotliny sa prejavuje ako blok
s hustotnym deficitom.

Krivku ,normélnej zavislosti®
sme zostavili na zaklade hustot zis-
kanych z niektorych vrtov v zauj-
movej oblasti (Durkov-1, 2, 3, Roz-
hanovce-1, Presov-1, MLS-1, Se-
c¢ovce-1 a i.). Krivka ma exponen-
cidlny tvar a bola rozdelend na
Styri priamkové useky. Smernice
priamok jednotlivych usekov cha-
rakterizuju diferenénu hustotu use-
ku. Rozdiel medzi hodnotou tiazo-
vého pola v jednotlivych vrtoch a
ich priemetom na krivku ,normal-
nej zavislosti® poskytuje v prvom
pribliZzeni u¢inok regionalnej zlozky
tiazového pola. Interpolacia tychto
ucinkov (obr. 2) ukazuje, Ze prie-
beh regionalneho pola je v celej
Potiskej nizine spojity a tvori ele-
vacnu zonu smeru SZ—JV, ktora
pokracuje na uzemi MLR. Podobny
vysledok poskytuje aj ,odkryta
mapa” tejto oblasti.

Inverzia tiazového pola — dosledok
diapirizmu

Vysvetlit regiondlnu anomaliu
bez dopliujucich udajov z hlbinnej
seizmickej sondaze (dalej HSS) je
velmi fazké. Ale ¢iasto¢ne mozno
vyuzit vysledky HSS z medzina-
rodného profilu III (obr. 3). Ukazalo
sa (naposledy F. Horvath in
M. Boccaletti et al. 1976), ze
v oblasti pripanénskeho hlbinného
zlomu je indikovanych niekolko
nespojitych rozhrani, ktoré mozu
mat vzfah k zistenym vulkanitom.
Anomalne postavenie oblasti po-
tvrdzuje najmé zistend teplota
(I. MarusSiak — I Lizon 1976).
Oblast vychodoslovenského neogé-
nu patri medzi teplotne najaktiv-
nejSie uzemia Zapadnych Karpat.
G. V.Sobakar et al. (1975) uva-
dzaju, Ze v oblasti medzi Vihorla-
tom a Gutinskymi vrchmi na jed-
nej strane a Madarskou nizinou na
druhej strane vzrasta tepelny tok az
na hodnotu 108,9—117.2 mWm™2.
Cela oblast sa prejavuje aj znize-
nim mocnosti zemskej kory (okolo
25 km) a minimalnou hrubkou ba-
zaltovej vrstvy (6—9 km). Vyrazné
seizmotektonické zény (G. V. So-
bakar et al. 1975, J. Kvitko-
vi¢ —J. Planc¢ar 1977; obr. 3)
so zdrojmi plytkych zemetraseni,
ako aj vyrazné recentné pohyby
poukazuju na vyraznu mobilitu uze-
mia. Pre tuto oblast su typické aj
intruzivno-extruzivne aparaty (obr.
2), ktoré sa charakteristicky preja-
vuju v tiazovych a magnetickych
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mapach a viazu sa na prieCne a
pozdlzne poruchy regionalneho vy-
zZnamu.

Pri trojrozmernej interpretacii
tejto kladnej anomalie sme pouzili
jednoduché modely typu rotacny

clipsoid a hranol na dvoch vzajom-
ne kolmych profiloch (obr. 4). Uka-
zalo sa, Ze s nameranou krivkou sa
lepSie zhoduje uc¢inok vyvolany ro-

taénym elipsoidom s faziskom v hlb-
ke 19,5 km, rozmerom osi a = ¢ =
= 5 km, b = 60 km a diferenc¢nou
hustotou -+ 0,2 kgdm~* predovset-
kym na pozdlznom profile. Na prie¢-
nom profile sa prejavuje zasadny
nedostatok hmot v miestach gra-
dientov. Na dosiahnutie lepSej zho-
dy sme pristupili k modelovaniu
nepravidelnych telies. Na obr. 4
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Obr. 2. Ploény rozsah regionalnej anomalie. Vysvetlivky: 1 — molasa, 2 — neovul-
kanity, 3 — flys, 4 — bradlové pasmo, 5 — predterciérne podlozie, 6 — intruzivne
komplexy, a) zistené, b) predpokladane, — hrarica jednotiek, 8 — regionalne
tidLO\e anomalie, 9 — geologicko-geofyzikalne rezy

Fig. Areal extent of the regional anomaly. Explanations: 1 — molasse, 2 — neo-
Volcamte. 3 — flysch, 4 — the Klippen belt, 5 — pre-Cenozoic basement, 6 —
intrusive complex, a — ascertained, b — supposed, 7 — limits of units, 8 — the

regional gravity anomaly,

9 — geological and geophysical interpretative profile
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Cbr. 3. Vysledky geofyzikalnych vyskumov v §irSom okoli zaujmoveého uzemia. Vy-
svetlivky: a — seizmotektonické zény (J. Kvitkovié — J. Planc¢ar. 1977
G. T. Sobakar et al. 1975), b — medzinarodny profil HSS — III (G. T. So-
bakar et al 1975)

Fig. 3. Results of geophysical investigations in the wider surroundinges of the area.
Explanations: a — seismotectonic zone (J. Kvitkovié — J. Plané¢ar 1977,
G. T. Sobakar et al. 1975), b — international DSS profile No III (G. T. Soba-

kar etal 1 c)

uvadzame dve telesa (model B a C),
ktoré najlepsie vyhovuju porovna-
vaciemu Kkritériu. Ide o telesa s hor-
nou hranou v hlbke 10 km a dife-
renc¢nou hustotou 40,3 kgdm~3. Na
geologicku interpretaciu regionalnej
tiaZzove] anomalie sme pouzili vy-
sledky analyzy plosnych tiaZovych
a magnetickych merani, seizmické
a ostatné geofyzikdlne udaje. Nové
poznatky sme cerpali aj z geologic-
kychprac R. Rudinca—J. S1a-
vika (1970), V. V.G1lus ka (1971),
J.Slavika (1975), V. G. Sviri-
denka (1976), D. Vassa (1976).
P.Greculuetal (1977), P. Gre-
culu — K. Egytida (1977). J.
Cverc¢ka (1977). Podla tejto
komplexnej analyzy mozno tiazovu
regionalnu anomaliu pokladat za
prejav ciastkového diapiru plasta,
ktorého hmoty vystupili pozdiz

hlbinnych zlomov smeru SZ—JV
do spodnych casti zemskej kory a
kioré sa zaroven stali magmatickym
kozubom vulkanického materialu
v obdobi vulkanickej aktivity. Akti-
vita sa prejavila vystupom magma-
tickej hmoty pozdlz poruchovych
zon a trhlin, ktoré sa napojili na
existujuce regionalne zlomy. Pri-
klad geofyzikalneho prejavu jed-
ného zo zistenych vulkanickych
centier uvadzame na obr. 5 a 6.
Na tuto alternativu geologickej in-
terpretacie bol vybraty model C,
ktory najviac vyhovuje znamym
geologickym skuto¢nostiam i pred-
stavam o diapire plasta.

Zo seizmickych merani na HSS
sa zistilo, Ze bazaltova vrstva sa zu-
Castnuje na stavbe zemskej kory
v oblasti panonskeho bloku mini-
malnou mocnostou. Tiazovy ucinok



L. Pospisil:

Interpretacia tiaZového pola 427

vyvolany zdrojom, ktory sa nacha-
dza v hlbke 10—25 km, t. j. od
hranice diskontinuity MOHO azZ po
sedimentarnu vrstvu, musi preto
mat poévod v cudzom, najpravde-
podobnejsie vo vrchnoplastovom
materiali, ktorého vystup podmie-

POZDLZNY PROFIL
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nila existencia hlbinného zlomu.
Sved¢i o tom aj pretiahnuty tvar
telesa, vychadzajuci z interpretacie
tiazovej anomalie na pozdlznom
profile. Za taky zlom mozno pokla-
dat zisteny pripanénsky zlom (V. V.
Glusko 1971, V.G. Sviriden-
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Obr. 4. Interpretacia regionalnej anomalie na pozdlznom a prie¢nom profile
Fig. 4. Interpretation of the regional anomaly along the longitudinal and transversal

profile
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ko 1976,I. M. Ostafijcuk etal.
1977), ktorého pokracovanie treba
podla geofyzikalnych vysledkov
hladat pod bradlovym a flySovym
pasmom smerom na lineament
ohranic¢ujuci z vychodu hornosliez-
sky blok (J. Zeman 1977). Toto
rozhranie, stotoznujuce sa s hypo-
tetickou hranicou, ktora spojuje
Cesky a Dobrudzsky masiv, pova-
zuje A. R. Crawford 1977 za
severovychodné obmedzenie diapi-
rickych prejavov v oblasti panon-
skeho bloku.

Mechanizmus diapirickych proce-
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sov a jeho odraz v okolitych struk-
turnotektonickych jednotkach pa-
nonskeho bloku sa neanalyzoval.
V tejto suvislosti mozno vyuzif len
teoretické poznatky vyplyvajuce
z experimentalnych prac G. Ne-
walla — N. Rasta (1970),
M. Ramberga—H. Sjéstro-
ma (1973), V. V. Belousova
(1975).

Diapirizmus rozli¢ného rozsahu a
vyznamu podmienila existencia gra-
vitacne] nestability na spodnej hra-
nici litosféry. Napr. Jacoby in
De Jong — R. Scholten

e T e S

Obr. 5. Geofyzikalny model geologickej stavby — oblast Makovica
Fig. 5. Geological model solution of the Makovica area
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(1973) uvadzaju styri etapy vyvoja
diapirizmu. V prvom sa uplatnilo
rozpinanie a zdvihnutie litosféry
v désledku vnikania tzv. Kklina
astenosféry. V druhom S§tadiu na-
stalo ochladenie litosféry a zvacse-
nie jej mocnosti v désledku dife-
renciacie a ,primrizania® astenosfé-
ry (mohlo sa prejavit i zdvojenim
hranice MOHO). Pritom je zrejme,
7e proces mohol mat epizodicky a
cyklicky alebo pulza¢ny charakter,
t. j. s obdobim pokoja sa spdjalo
ochladzovanie, diferenciacia i ,pri-
mrzanie® a zaroven sa formovali

podmienky na nové zdvihnutie
diapiru (3. $tadium), v dosledku
¢oho nastalo prekompenzovanie

vrchnych ¢asti kory. Aby vznikla
rovnovaha, nastavali gravitacné
sklzy ¢iastkovych blokov a vznikali

OL MIKULAS

prikrovy (4. stadium). Posledné dve
etapy sprevadzal roj zemetraseni a
vulkanizmus. Pritom bude treba
zvazovat i geometricky rozmer dia-
pirickych procesov v jednotlivych
fazach. V prvych dvoch fazach islo
o vyzdvihy presahujuce hranice
rozsiahlejsich regionov, v ostatnych
dvoch fazach uz mohlo ist o lokalne
prejavy v hraniciach jednotlivych
blokov. Nemozno odhadnuf, kolko
faz mal diapirizmus v oblasti pa-
nonskeho bloku, resp. Zapadnych
Karpat, ale pri skumani jeho exis-
tencie treba hladaf jeho doésledky
v okolitej geologickej stavbe. Ide
predovsetkym o prejavy gravitac-
nych pohybov vulkanizmu a s nim
spiatych rojov zemetraseni.

Oblast vychodoslovenske] panvy
zaradil D. Vass (1976) medzi pan-

Obr. 6. Rozmiestnenie regionalnych anomalii (diapirov) a ich vzfah k neovulkanitom
Zapadnych Karpat
Fig. 6. Distribution of regional anomalies (diapirs) and their relation to the West
Carpathian neovolcanics
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vy, ktoré vznikli na obvode diapiru
plasta (intramontanne panvy).

Z analyzy tiazového a magnetic-
kého pola a jeho vzfahu k pred-
terciéernemu podloziu v oblasti vy-
chodoslovenského neogénu. Vihor-
latu, Humenskych vrchov i zem-
plinskeho ostrova vyplynul rad sku-
to¢nosti, ktoré sa dotykaju hlavne
tvaru, rozmiestnenia a nespojitosti
anomalii a maju priamy vztah k osi
interpretovanej regionalnej anoma-
lie. Na ich zaklade mozno usudzo-
vat o existencii gravita¢nych pohy-
bov ¢iastkovych blokov. Predovset-
kym symetriu v tvaroch deficitnych
a anomalnych tiazovych ucinkov
juhovychodnej c¢asti mezozoika hu-
mensko-uzhorodského hrastu a zem-
plinskeho ostrova mozno interpre-
tovat ako dosledok gravita¢nych
pohybov.

Podla geofyzikalnych vysledkov
sa nemozno presnejSie vyjadrit
o Case vzniku diapirickych procesov,
ale aj ked vychadzame z poznatkov
o rychlosti vystupu plastovej in-
truzie a predpokladdme epizodic-
kost diapirickych procesov, tak ako
touvadzanapr. Jacoby in K. De
Jong — R. Scholten (1973) a
vzhladom na to, Ze obdobie miocé-
nu sa pokladda za vrchol aktivity
tchto diapiru, musime pociatok
vzniku diapiru spajat s niektorou
z predmiocénnych faz vrasnenia
najskor s obdobim kriedy. S tymto
obdobim sa spajaju najvicsie pohy-
by adeformacie predterciérnych jed-
notiek, zdvojenie rozhrania v rych-
losti 8,1 kms~! na hranici diskon-
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tinuity MOHO, ktoré sa prejavuje
na profiloch HSS V a K III a ktoré
moZe reprezentovaf ,primrznutu®
vrstvu plastového materialu. V tom-
to obdobi bola pravdepodobne za-
siahnuta cela oblast panonskeho
bloku i jeho okrajové zlomy vystu-
pujucimi plastovymi hmotami.

Po obdobi pokoja a poklesu tek-
tonickej aktivity, ktora bola spita
s diferenciaciou a chladnutim plas-
tovych hmét, ked sa formovali pod-
mienky pre dalsi zdvih diapiru, po-
kracovalo vystupovanie plastovych
hmoét pozdlz pripanénskeho hlbin-
ného zlomu, podobne ako aj v dal-
Sich castiach panoénskeho bloku.
Toto relativne lokalne vyklenutie
povrchu, spojené s niektorou
z vrchnopaleogénnych faz vrasne-
nia, sa prejavilo jeho rozpadom na
rad blokov s rozlicne vyzdvihnuty-
mi a poklesnutymi kryhami a viedlo
k laterdlnemu stlaceniu priestoru
a klzaniu flySoidnych komplexov
smerom na SV a S. Sucasne sa vSak
mohli utrhnut a pod vplyvom gra-
vitacie sklznut ¢iastkové bloky
z vrcholovych casti diapiru na SV
a JZ (zemplinsky prikrov, juhoza-
padna c¢ast mezozoika humensko-
uzhorodskej hraste).

Do poslednej etapy vyvoja tohto
diapiru, t. j. do obdobia jeho naj-
vacsej aktivity v miocéne, patria
vystupy vulkanitov, ochladzovanie
hlbinného kozuba, jeho zmrsfovanie
s intenzivnou subsidenciou a s ra-
dom kolapsov vulkanickych centier.
Pod vplyvom tychto procesov reliéf
predterciérneho podlozia vychodo-
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slovenskej panvy vyrazne poklesol
a rozlamal sa.

Oblastou hlavnych diapirickych
procesov je uzemie panonskeho
masivu a centralna zona transyl-
vanskeho bazénu, ktora je centrom
(R. A. Crawford 1977). V tejto
oblasti sa krizuje niekolko linea-
mentov na okraji platni. Predpo-
klada sa vystup plastovych hmot
smerom od JV, resp. J, ¢o je v su-
lade s migraciou vulkanickych
centier v priebehu vyvoja vulka-
nickej ¢innosti. Migracia prebiehala
v smere od centralneho masivu
k vyvrasnenej geosynklinale.

PRESOV @22

o0

Reliéf predterciérneho podlozia

Reliéf predterciérneho podlozia,
ktory sme ziskali z tiazovych ano-
malii po odseparovani regionalneho
uc¢inku predpokladaného diapirové-
ho plasta, predstavuje centralnu
depresiu ako grabenovu Strukturu
s prie¢nou prepadlinou v oblasti na
JV od Malcic (obr. 7). Pokracova-
nie tohto grabenu je interpretované
pod Slanskymi vrchmi a dalej
smerom na Presov. Na okraje priec-
nej prepadliny sa viazu stratovul-
kanické telesa zistené v okoli Mal-
¢ic — BeSe a Vojan a prejavuju sa

‘v.

®HUMENNE
Vihorlal
+

Obr. 7. Strukturna- schéma reliéfu predterciérneho podlozia zostavena na zaklade
tiazovych a seizmickych merani (izohypsy v metroch). Interpretované struktary pod-
lozia: A — zemplinska, B — albinovska, C — herlianska, D — hanusovskd, & — poz-
diSovska (A az E elevacie), a — preSovska, b — vranovska, ¢ — sec¢ovska, d — cen-
tralna s priecnou prepadlinou, e — myslianska (a az e depresie)

Fig. 7. Structural scheme of the pre-Cenozoic basement relief compiled from gravi-
metric and magnetometric data (isohypses in metres). Interpreted basement struc-
tures; elevations: A — Zemplin, B — Albinov, C — Herlany, D — HanuS$ovce,
E — PozdiSovce elevation, depressions: a — PreSov, b — Vranov, ¢ — Se¢ovee, d —
the central graben with the transversal trough, e — MysSla depression
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vyraznymi magnetickymi anomalia-
mi. Na zostavenie mapy reliéfu
predterciérneho podlozia sme pou-
zili aj vysledky reflexnych seizmic-
kych merani a magnetometrie, kto-
ré poskytuju dobré informacie
o mocnosti neogénneho suvrstvia
a pochovanych vulkanickych pohori.
Zjednodu$ena geologicka interpre-
tacia na dvoch kolmych geofyzikal-
nych profiloch (obr. 8 a 9) ukazuje
vztah povrchovych jednotiek k pred-
pokladanym anomélnym vrchno-
plasfovym hmotam. Z obr. 8 je
zrejmé, ze diapiricky vystupena
kmota sa vo svojej najvyssej po-
lche nachadzala len niekolko km
pod povrchom (6—7 km), ¢o je
v sulade so zistenou hlbkou kozu-
bov pod niektorymi suc¢asnymi vul-
kdnmi (G. Newall — N. Rast
1970, I. V. Luc¢ickij 1971, G. Mc
Donald 1972).

Gravitaéna tektonika

V kratkosti sa zmienime o dé-
sledkoch  diapiricky  vystupenej
plastovej hmoty, a to o lateralnych
presunoch blokov vyzdvihnutych
diapirom plasta. Z korelacie tiazo-
vych anomalii, z porovnania rozlo-
zenia hmoty a tvarov jednotlivych
anomalii, ako aj modelu vystupu-
jucej plastovej intruzie mozno za
dosledok gravitaénych sklzov po-
kladat uloZenie zemplinskeho pri-
krovu (P. Grecula—K. Egyud
1977) a mezozoika humensko-uzho-
rodského hrastu a jeho juhovychod-
nej casti. Tieto najviac sa prejavu-

juce pohyby na SZ kontroluje vy-
razné priene ulomenie pozdiz hra-
nice Secovce—Michalovece—Vihor-
lat a na JV zlomovy systém, kto-
ry prebieha v smere od Kralovskeé-
ho Chlmca na Perecin. Na obr. 8 je
oblasf, na ktorej nastalo ulomenie
v smere SZ—JV. Rozhranie je na
SV od vrtu Rebrin-1. Tuto oblast
najviac postihol tlak vyvolany vy-
stupujucou hmotou plastového dia-
piru. Ozivenie tohto zlomu smerom
SZ—JV predstavuje mocarianske
zlomové pasmo, ktorého funkciu
v neogéne detailne opisal M. Mo r-
kovsky (1971). Zatial ¢o sa me-
zozoikum humensko-uzhorodského
hrastu posuvalo vlastnou vahou na
SV, paleozoicky obal zemplinskeho
prikrovu sklzol vo forme niekol-
kych Supin na JZ na susednu jed-
notku. Z obr. 8 vidief, Ze na tiazo-
ve] krivke sa anomalia zemplin-
skeho prikrovu prejavuje ako ,lo-
kalny“ uc¢inok. Ani Supinatost stav-
by v susednom uzemi zakarpatskej
priehlbeniny (V. V. Glusko 1971,
V. G. Sviridenko 1976) nevy-
lucuje existenciu a dosledky gravi-
tacnych pohybov. Sklznuté bloky
zaroven tvoria akési tesniace ,zat-
ky*, cez ktoré (s vynimkou poru-
senych zo6n) nena$la vulkanicka
hmota cestu na povrch. Ale mozno

_ocakavat rad vulkanickych telies

v spodnych ¢astiach tychto blokov.
Tieto otazky sa v sucasnosti analy-
zuju a venuje sa im pozornost pri
interpretacii geofyzikalnych pod-
kladov v oblasti vychodoslovenské-
ho neogénu.
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Obr. 8. Geologicko-geofyzikalny interpretac¢ny profil A — A’. Vysvetlivky: 1 — mo-
lasa (2,0—2,6 kgdm~—?), 2 — hustotne nediferencované jednotky flysu (2.55 kgdm—),
3 — bradlové pasmo (2,6 kgdm~—7), 4 — jednotka mezozoika Humenskych vrchov
(2,7—2,8 kgdm~—%), 5 — paleozoikum zemplinskeho prikrovu (2,7 kedm~—?%), 6 — ne-
rozlisené podlozie (2,7 kgdm~—?%), 7— neovulkanity (2,2—26 kgdm~—9), 8 — intruzivny
komplex (dioritovy porfyrit) (2,7—2,8 kgdm~—%), 9 — magnetické prostredie, 10 —
sv. plasfové hmoty (+ 0.3 kgdm~%, 11 — predpokladané granitoidy (2.6 kgdm ),
12 — predpokladané poruchové systemy, 13 — sklzova (nasunova) plocha

Fig. 8. Geological and geophysical interpretative profile A — A’ Explanations: 1 —
molasse (average density of 2.0—2.6 kgdm~7), 2 — flysch units with undifferentiated
densities (2.55 kgdm-~*). 3 — the Klippen belt (2.6 kgdm~%), 4 — Mesozoic unit
of the Humenné — Uzhorod horst (2.7—2.8 kgdm~?), 5 — Paleozoic of the Zemplin

nappe (2.7 kgdm~?%), 6 — undifferentiated basement (2.7 kedm~?), T — neovolcanite
(2.2—2.6 kgdm~—?), 8 — intrusive unit of diorite porphyrite (2.7—2.8 kgdm~?%), 9 —
magnetic environment, 10 — the upper mentle material (+ 0.3 kgdm~=%), 11 —
supposed granitoids (2.6 kgdm~—?), 12 — supposed fault system, 13 — sliding

(upthrusting) surface
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Zist>nie regionalnzho ué¢inku vo
vychodoslovenskom neogéne dava
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Vysvetlivky rovnaké

Explanations as

juci efekt, ktory sa nepriaznivo od-
razal v kvantitativnej interpretacii
tiazovych anomalii, ma svoje opod-
statnenie v hlbSich c¢astiach kéry
a pravdepodobne ho vyvolala plas-
tovd intruzia. Velmi zivazné vy-
sledky z hladiska rozmiestnenia,
casového rozpitia vyvoja mozného
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diapiru plasfa a jeho vplyv na for-
movanie karpatského obluka poda-
va A. R.Crawford (1977), ktory
porusenie celej zony medzi Ceskym
a Dobrudzskym masivom poklada
za jeho doésledok. O opodstatnenosti
tohto nahladu svedc¢i aj inverzia
tiazového pola v rade neogénnych
panvi po obvode panénskeho bloku.
Ako priklad sme uviedli regionalnu
anomaliu z vychodoslovenskej neo-
génnej panvy i s jej alternativnou
interpretaciou. O tom, Ze nejde
o jediny anomalny prejav v Zapad-
nych Karpatoch, svedéia vysledky
tiazového prieskumu v oblasti Ri-
mavsko-lu¢eneckej kotliny (J. B o d-
nar et al. — ustna informacia)
i regionalna anomalia v ,granitovej
vrstve“, zistena v Podunajskej ni-

zine (A. Sutor 1971). Pri jednot-
livych anomaliach moze ist o roz-
licné c¢asové obdobie ich wvzniku,
ako o tom svedc¢i aj rozliéna orien-
tacia osi jednotlivych anomalii (obr.
6).

Predlozena analyza tiaZového po-
Ia vo vychodoslovenskom neogéne
sa vykonala mimo projektovane]j
ulohy a obsahuje poznatky, ktoré
sme ziskali analyzou vsetkych uda-
jov v tomto regione. Pokladame za
nevyhnutné nové poznatky zverej-
nif, lebo davaju moznost vysvetlif
rad problémov a nejasnosti spiatych
s vyvojom Strukturnotektonického
planu uzemia, rozsireni stratigrafic-
kych suvrstvi a vulkanizmu v tejto
oblasti.

Recenzoval J. Planéar, R. Rudinec
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Interpretation of the gravity field in the East Slovakian
Neogene area

LUBOMIL POSPISIL

It is the peculiarity of Neogene basins vimetric anomalies gradually increase
situated along the inner side of the with growing depths of the basement.
Carpathians that inversions of the gra- The feature points to the presence of
vity field occur on their territory when such masses in the basinal basement
comparing results with ascertained which played substantial role at the time
depths of their basement. Values of gra- of their foundation and considerably
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influenced the development of such mo-
lasse basins. One of this basins is the
East Slovakian Neogene area.

An analysis of geophysical data,
mainly of gravimetry and of magneto-
metry, allowed to deduce the main de-
forming effect represented by a positive
regional gravimetric anomaly (Fig. 2).
The relative anomaly attains a value of
300 ums—? with axis of NW—SE orien-
tation. It is very difficult to explain the
source for such a regional anomaly
without complementary data from deep
seismic sounding (DSS). However, DSS
results along the international profile
No III may be also partly used.

Informations about the depth of the
Moho were deduced from these DSS
data for the Pannonian block and the
bordering Carpathians. Data were already
interpreted by several authors (lastly by
F. Horvath in M. Boccaletti
et al. 1976). Results point also to the
presence of several seismic interfaces
within the Peripannonian deep-seated
fault zone but continuations beyond this
zone have been not proved.

Further geophysical data gave evi-
dences that

the whole territory con-
cerned appears as anomalous when
compared with its surroundings. Also

the ascertained data of heath flow
(. Marusiak — I. Lizon 1976)
range the East Slovakian Neogene area
among thermally most active regions of
the Western Carpathians. Heath-flow
values increase to 108.9—117.2 mWm~2
in the area between the Vihorlat and
Gutin Mts. range and the Hungarian
lowland (G. T. Sobakov et al. 1975).
Ar attenuated crust of 25 km thickness
approximately and a minimum thickness
of basalt layer (6 to 9 km) are peculiar
for the territory. Well expressed seismo-
tectonic belts comprise shallow seismic
foci here (G. T. Sobakar et al. 1975,
J. Kvitkovié — J. Planc¢ar 1977,
Fig. 3) and intense neotectonic move-

ments complete the high recent mobility.

of the area.

Volcanoplutonic edifices originated
during the Neogene are peculiar for the
area as well. These edifices appear by
specific patterns in both gravimetric and

magnetometric maps being located on
intersections of longitudinal and trans-
versal fault systems of regional impor-
tance.

The interpretation of the ascertained
regional gravity anomaly started from an
analysis of gravimetric and magneto-
metric data. Results of seismic measure-
ments as well as other available geophy-
sical data were used, too. Even new geo-
logical informations from the East Slo-
vakian Neogene area (R. Rudinec —
J. Slavik 1970, V. V. Glushko
1971, J. Slavik 1975, V. G. Sviri-
denko 1976, D. Vass 1976, J. Cver¢-
ko 1977, P. Grecula et al. 1977 and
P. Grecula — K. Egyiud 1977) were
utilized.

The regional gravity anomaly may be
interpreted as the influence of a partial
mantle diapir. The diapiric uprise occu-
red to lower crustal levels along deep-
seated faults or on intersections with
further fault systems. The diapiric mass
has a rough NW—SE orientation here
and it acted as resorvoir (magmatic
chamber) for volcanic masses erupted
during the Neogene. Reasons for such
interpretation are introduced further.

Available DSS data point to the mi-
nimal thickness of the basalt layer on
the territory of the Pannonian block.
The gravity effect of a source located
in 10—25 km depth interval (i. e. be-
tween the Moho and the sedimentary
layer) points to its origin from upper
mantle material rising along deep-seated
faults if one considers the regional extent
of the anomaly. Also the interpretation
of the anomaly along its axis (Fig. 4)
points to such source. The Peripanno-
nian deep-seated fault (V. V. Glushko
1971, V. G. Sviridenko 1976, I. M.
Ostafiychuk et al. 1977) may have
served for such purposes. Its continuation
is to be searched below the Klippen belt
and the Carpathian flysch towards the
lineament limiting the Upper Silesian
block from the E (J. Zeman 1977).
J.R. Crawford (1977) assumes this
hypothetic interface, which is identical
with the boundary between the Bohe-
mian and Dobrudzha massifs, to repre-
sent the NE limit of diapirism within
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the Pannonian klock. According to
D. Vass (1976), the East Slovakian
Neogene basin originated on the perip-
hery of a mantle diapir. However, the
basin is located quite above the men-
tioned regional gravily anomaly. The
basin may have originated by activity
of a partial mantle diapir which simul-
taneously caused the volcanic activity in
the area. Interpreted source models for
the regional anomaly point to the possi-
bility of such explanation (Fig. 4). These
sources are irregular bodies with a dif-
ferential density of + 0.2—0.3 kgdm—*
having their upper limit at 11 km depth
and of elongated shape (about 60 km
long) in NW—SE direction.

Geophysical data do not allow to
assume the age of the anomalous
body. But if one starts from sup-
posed velocities of uprising mantle
diapir assuming episodic uprise as well
(e. g. W. Jacoby in K. de Jong —
R. Scholten 1973), and as the main
volcanic activity is considered to occur
in the Miocene, the beginning of the
diapiric uprise may be ascribed to in-
fluence of some pre-Miocene phase of
folding and most probably already to
Upper Cretaceous processes. The most
intense movements and deformations of
pre-Cenozoic units in the Carpathians
are related to Upper Cretaceous pro-
cesses. Then, probably, the ascending
mantle material influenced the whole
area of the recent Pannonian block and
the deep-seated faults bordering it.

After a state of rest and decreased
tectonic activity when differentiation
and “freezing” of the mantle material
occured, the uprise continued along
deep-seated fault zones and also in other
parts of the Pannonian block. Crustal
portions above partial diapirs became
elevated due to the activity of rising
masses. Such relative and local uparch-
ings were evidently responsible as a
source of movements during folding
phases of Upper Paleogene age and
caused disintegration of the whole terri-
tory into a mosaic of elevated and des-
cended block units. Within the flysch
belt, movements caused lateral com-
pression and siiding of flysch units
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towards the N—NE. Simultaneous mo-
vements may have tore away blocks
from apical parts of the partial diapir
which slided by gravity induced mo-
vements toward the periphery (the Zem-
plin nappe and the SW portion of the
Humenné — Uzhgorod Mesozoic). The
last period of activity related to the
partial diapir appeared during the Mio-
cene. Then an intensive volcanic activity
started and it has been accomplished
by subsequent cooling of the deep mag-
matic chamber. Its cooling and the re-
lated contraction induced considerable
subsidences and collapses of volcanic
centres in the area. Caused by these
processes, the pre-Neogene relief in the
basement descended to considerable
depths and disintegrated.

The area of the Pannonian block and
the central part of the Transylvanian
basin are considered as the main areas
of diapirism within the Carpathians
(A.R. Crawford 1977) where several
lineaments, assumed also as plate boun-
daries, intersect. Therefore a supposed
migration of the mantle material from
the S or SE agrees well with the migra-
tion of eruption centres during the vol-
canic activity. The volcanism migrated
roughly from the central massif towards
the fold system of the original geo-
svncline.

The relief of the pre-Cenozoic basement

In the model relief of the pre-Ceno-
zoic basement obtained from gravity
anomalies when separating the regional
effect induced by the mantle diapir, a
central graben structure appears with
a transversal trough SE from Malcice
(Fig. 7). The longitudinal graben conti-
nues beneath the Slanské vrchy Mts.
towards Presov. Stratovolcanic edifices
near Malcice, Besa and Vojany along the
graben are indicated by gradients on
a transversal trough but they are indi-
cated by pronounced magnetic anoma-
lies as well. Also the results of reflection
seismic measurements and that of mag-
netometry were used for a relief map of
the basement. These data yielded well
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utilizable indications on the thicknesses
of basin filling and on the shape and
extent of buried volcanic bodies among
sediments. The geological interpretation
(Figs. 8, 9) shows relations of surficial
units with the anomalous mass ascended.
According to Fig. 8, diapiric masses
reached only to some Kkilometres below
the surface (6 to 7) and this depth agrees
well also with assumed depths of mag-
matic chambers beneath some contem-
poraneous volcances (G. Newall —
N. Rast 1970, I. V. Luchitskiy
1971, G. McDonald 1972).

The appearance of volcanoplutonic
edifices in geophysical fields

An extensive geophysical investigation
led to the discovery of several volcano-
plutonic edifices where intrusions reached
subvolcanic levels in the Slanské vrchy
Mts. and Vihorlat Mts. area (Fig. 2). It
apeared that such volcanoplutonic edifi-
ces are well expressed in areal magneto-
metric and gravimetric maps. According
to the knowledge deduced from results
of geological and geophysical investi-
gations (P. Grecula et al. 1977), the
location of volcanoplutonic edifices along
belts of maximal mobility in the area
is assumed. It is supposed that one ‘of
conditions for the location of uprising
eruptive masses is the presence of tec-
tonic junctions on intersections of fault
belts having NW—SE and SW—NE
orientations (Fig. 2). Majority of volcanic
centres in Eastern Slovakia and in the
neighbour Soviet and Hungarian terri-
tory occurs along the periphery of sup-
posed diapiric uprise of the mantle ma-
terial. Volcanic masses utilized probably
the belts of tensional dislocations ori-
ginated as a consequence of diapiric
uprise (J. Roberts in G. Newall —
N. Rast 1970). Such dislocations joined
well expressed regional fault belts of
the area and at places of tectonic
junctions the volcanic masses reached
the surface. Therefore volcanic masses
and related subvolcanic intrusions may
be assumed as part of differentiates
from secondary magmatich chambers.

The peculiar geophysical field of the
Makovica volcanoplutonic edifice may
serve as explanation for such idea
(Figs. 5, 6).

The gravitational tectonics

A short mention should be deserved
to consequences of the diapirism in la-
teral movements of blocks formerly ele-
vated by uprising mantle masses. Expe-
riments stimulating gravitational forces
in the crust (e. gz M. Ramberg —
H. Sjostrom 1973) point to the im-
mediate generation of a nappe structure
when equilibrium failure occurs due to
a gravitationally wunbalanced system
(V.Skvor — J. Zeman 1976). Hence,
the assumed diapirism had to cause
gravitational sliding of partial units.
From correlations of single anomalies
but also from the distribution of masses
and assumed shapes satisfying the model
of ascending mantle diapir, the empla-
cement of the Zemplin nappe (P. Gre-
cula — K. Egyid 1977) and of the
SW portion of Mesozoic within the Hu-
menné—Uzhgorod horst may be explain-
ed due to gravitational sliding. These
most pronounced movements are limited
to the NW by a well expressed transver-
sal fault between Secovce — Michalov-
ce — the Vihorlat Mts. For the SE limi-
tation, the fault system between Kra-
Tovsky Chlmec and Perecin seems to be
responsible as well. A geophysical inter-
face of NW-—SE course appearing
northeastward from Rebrin-1 drilling
(the Mocarany fault belt) occurs at pla-
ces where the most intensive compres-
sions concentrated owing the rised diapir.
While Mesozoic rocks in the Humen-
né — Uzhgorod range moved due to their
own weight towards NE, the Zemplin
nappe slided in several slices towards
SE (Fig. 8). Recently, the Zemplin nappe
appears in the gravitation curve as a
local anomaly. The imbricated edifice
within the Transcarpathian depression
basement (V. V. Glushko 1971, V. G.
Sviridenko 1976) may be accounted
for gravitative movements in the time
of generation. The slided nappe blocks
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created some Kkinds of “plugs” across
which volcanic masses could not have
reach the surface (exept for crushed
belts). A set of intrusive volcanic bodies
may be expected in lower levels of such
blocks.

Conclusions

The paper introduces such a crustal
model where the internal structure has
been induced by an ascending mantle
diapir into upper crustal portions. The
model is based mainly on theories of
magma intrusion (J. Roberts —
N. Rast in G. Newall — N. Rast
1970, G. McDonald 1972, M. Ram-
berg in K. de Jong — R. Schol-
ten 1973, V. V. Belousov 1975 a. o0.).

The size of anomalous masses, their
probable stadial development and rela-
tions to volcanism and tectonics give
explanation to some different views on

the East Slovakian basin  genesis
(D. Vass 1976, J. Cvercéko 1977).
The determination of regional mass

effect within the East Slovakian Neoge-
ne area allows to utilize gravimetric
data also for further interpretations

mainly in more detailed scale. This con-
cerns mainly the accuration of the
pre-Cenozoic basement relief. The unfa-
vourable deforming effect, which did not
allow until a quantitative interpretation
of gravity anomalies, has its source in
deeper crustal level being probably
caused by diapiric mantle mass uprise.
According to A. R. Crawford (1977),
the whole disturbed belt between the
Bohemian and Dobrudzha massifs ge-
nerated by the action of mantle dia-
pirism, The existence of inversed gravity
fields over a set of Neogene basins along
the margin of the Pannorian block jus-
tifies this viewpoint as well. The regio-
nal anomaly in the East Slovakian basin
may serve as an example. This anomaly
is by no means the sole one within the
Western Carpathians and similar featu-
res appear from gravimetric researches
of the Rimava — Lucenec basin and from
the presence of a regional anomaly in
the “granite layer” of the Danube lowland
area (A. Sutor 1971).Single anomalous
masses may have generated, however,
in different times as their longitudinal
axes have also different orientations.

Prelozil 1. Varga

ZO ZIVOTA SPOLOCNOSTI

M. Misik: Predkvartérne sintre (speleotémy) a

fosilne zvetravacie kory typu

caliche (calcrete) v Zapadnych Karpatech (Bratislava 20. 3. 1980)

V Malych Karpatoch sa na lokalitaich Dubravka, Devin, Zahorska Bystrica a Ro-
hoznik zistili spodnobadenské speleotémy (sintre) vratane stalaktitov, drapérii, hra-
choveov atd. Ich datovanie je zalozené na vztahu k transgresnym vrchnobadenskym
sedimentom (stopy vrtavcov v sintroch obnazenych v niekdajSom pobreznom zrube,
starSia vypln v neptunickych dajkiach s vrchnobadenskym pieskom, valuny sintrov
v transgresnych zlepencoch). Najstar$imi speleotémami zo Slovenska su valuny
sintrov z kriedovej pieninskej kordiléry.

Na lokalite Dubravka a Devin su aj zvetravacie kory typu calcrete (caliche),
ktoré vznikli v semiaridnom prostredi na obnazenom vapencovom substrate v ba-
dene. Fosilne kory calcrete vznikali aj v turéne — spodnom sendéne na vapencoch
v oblasti Dobsinskej Iadovej jaskyne. Doteraz jediny pripad tychto kor z karbonu je
z lokality Ochtina, kde obsahuju typické vadézne pizolity a su dokazom docasného
vynorenia sa biohermy.



