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LieHTpanbHOe MHHEMMYM CH/IBI TSJKECTH ¥ €ro MHTepnpeanus

B3rnaasl HA MCTOUHMKM O0OYCHABIMBAIOINE IEHTPANBHO-KAPHIAT-
CKOE€ MMHMMYM CWIBI TAXKECTM BO3MOJKHO Pa3/ieIUTh B JIBE OCHOB-
HBle rpynnsl. Kputepuem s 3TOro #ABAAETCA TrIyGMHA 3aleraHms
BO3MYUI[AIOIUX TEOJIOTUMYECKMX OOBEKTOB, 0OYCIOBIUBAONUMX aHO-
MaIHIo.

ITepBas rpynma WMCCHE/OBATENEH CYMTAET, YTO MCTOUYHMKOM Ha-
PYLIEHMA IIOJNA TAKECTM ABIAETCA rpaHMIa pasjena, o KOTOPOi
MCHACTCA CKOPOCTh PACCOPOCTPAHEHUSA CEMCMUUYECCKUX BOJNH CKOYKO-
06pasHo. BTO0M IUIOCKOCTHIO MBJISAETCA TPAaHMIA MEXKAY 3EMHOM
KOPEit ¥ BEDXHEI! MaHTHel, KOTOpad Mo JAHHBIM TIYOGUHHOIO CEil-
CMUYECKOr0 30HJAMPOBAHMA OCYNIECTBEHHOr0 no upodwuwmno Ne 5
TNOrpy’kaeTcs B CCBEPHOM HaNpaBJIEHMM OT KIMONOro IofAca M3
rayOuesl 30 KM Ha TIYGMHY BIUIOTH KO 50-TM KM.

Apyrue OOACHAIOT 3TO HETKOE HAPYLIEHME OIS TAKECTH IIPH-
CYTCTBMEM 110 IUIOTHOCTAM OOJIe€ JIErKMX MOPOJ, MNOICTUIAIONNX
(hnbuneBBIE MADBAKY. VICTOUHMKOM AHOMAJMI CYMTAIOT HEOrEHO-
BYI0 MOJIaCCy, KOTOpas Oblia BCTPEYEHA HECKOJIBKMMM TIYGOKUMMU
CTPYKTYPHBIMY CKBA)KMHAMM B CEBEDHOM HANPAaBJIEHUU OT COGCTBEH-
HOJ I'PABUTALMOHHOM AHOMAJMMN.

Hanee npepnaraerca APYyroit croco6 MHTEPHPETALMM A UMEHHO,
UTO HAPYHICHUC TMOJA TAKECTU OOGYCIOBICHO CYynepno3uiyueir He-
CKOJIBKMX BO3MYLIAIOIMX MCTOYHMKOB, KOTODHIE IO Pa3HOMY pacc-
HIPEJACNIEHEl B MNPOCTPAHCTBE M OTJIMYAIOTCH TAKKE 10 TEOJOTH-
YECKOMY BO3pacTy.

The West Carpathian central gravity minimum and its
interpretation

Available explanations of the geological structure responsible
for the West Carpathian gravity minimum may be divided
into two different groups depending mainly on opinions about
deep-seated sources disturbing the gravity field

According to the first group of views, the regional gravity
minimum is evoked by a discontinuous boundary between the
crust and upper mantle having seismic vave velocities about
8.1 kms—! According to DSS results along the international
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profile No V, the boundary occurs at 30 km depth in the central
Carpathians, but northernly from the Klippen belt the boundary
suddenly drops to 50 km.

Another group of views on the source of the anomaly sup-
poses relatively light rock densities beneath the flysch nappes.
Molasse deposits are also considered as possible source of the
gravity minimum. Such deposits have been proved by several
deep drillings along the northern margin of the gravity mi-
nimum.

Other possible explanation is that the gravity minimum
reflects the superposition of several disturbed sources having
various areal extent and different ages. The last view is con-

sidered in detail.

Tiazovy vyskum Zapadnych Kar-
pat zistil v pasme Bfeclav — Valas-
ské Klobouky — Zilina — Namesto-
vo — Novy Sasz — Krosno vyrazné
minimum tiaZového pola (obr. 1),
pokladané za sucast tzv. centralne-
ho tiaZového minima. Vysledky tia-
zového mapovania sa postupne do-
pliali seizmickym, magnetickym a
elektromagnetickym vyskumom, ako
aj udajmi o fyzikdlnych vlastnos-
tiach zakladnych typov hornin
prakticky zo vsetkych geologickych
utvarov Zapadnych Karpat. Tieto
poznatky sme vyuzili na zostavenie
geologického modelu zemskej kory
v oblasti minima a na rieSenie vza-
jomného vzfahu jednotlivych utva-
rov vnutornych Karpat.

Vysledky interpretacie tiazovych
anomalii

Priebeh centralneho tiaZového
minima (dalej CGM) nie je konti-
nuitny po celej svojej dlzke. Sklada
sa z niekolkych anomalnych casti,
ktorych osi maju rozliéné smery.

Os vychodoalpskej ¢asti minima mé
orientaciu 75—80° vo viedenske]
panve 20°, v oblasti Tatier 75° a na
uzemi Ukrajiny 130°.

Podla geofyzikdlnych udajov sme
zapadokarpatsku c¢ast CGM rozde-
lili na tri zakladné oblasti (obr. 2).
Ide zhruba o oblasf viedenskej pan-
vy, Tatier a vychodoslovenského
fly$u. Tatranska c¢asf minima je
oproti ostatnym oblastiam vyme-
dzena hustotnymi a magnetickymi
rozhraniami smeru SZ—JV na JZ
a smeru SV—JZ na J a JV (M. Fi-
lo—S. Medo 1977).

Tiazové pole na uzemi Zapad-
nych Karpat uz analyzoval rad au-
torov (J. Ibrmajer 1961, O. F u-
san et al. 1971, V. Vysko¢éil
1972, C. Tomek 1976). Anomaéliu
vysvetlovali dvoma sposobmi. Prvy
vyklad (V. Vysko¢il 1972) pred-
pokladd, Ze zdrojom minima je
seizmické rozhranie s rychlosfou
vin 8,1 km s~! ktoré predstavuje
prechod zemskej kory do vrchného
plasfa. Druhy vyklad (C. Tomek
1976) vychadza z predpokladu, Ze
ide o prejav hustotne Iahsich sedi-
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Obr 1. Schematickd mapa Bouguerovych anomdlii v severnej ¢asti Ziapadnych Karpat. Vysvetlivky: 1 — predterciérne
podlozie; 2 — bradlové pasmo; 3 — fly$; 4 — molasa; 5 — geofyzikalne profily

Fig. 1. Schematic map of Bouguer's anomalies in the northern part of the Western Carpathians. Explanations: 1 — pre-Ce-
nozoic basement, 2 — the Klippen belt, 3 — flysch, 4 — molasse, 5 — geophysical profile

WNWIUUL Q02D 2uIDLIuUd)) 1D 32 nisidsod T

TCT



152 Mineralia slov., 12, 1980

mentov v oblasti Tatier, ako aj
v podlozi vnutornych karpatskych
jednotiek. V oblasti viedenskej pan-
vy C. Tomek (1976) na zaklade
zostrojenej odkrytej mapy ukézal,
ze uc¢inok, ktory vyvolavaju pri-
tomné terciérne sedimenty, posta-
¢uje na vysvetlenie zapornej regio-
nalnej anomalie. Zlozitejsiu situaciu
vidime v pokra¢ovani CGM sme-
rom na SV v uzemi medzi Gottwal-
dovom a Novym Sgczom. Tu sa tia-
Zové minimum rozSiruje smerom
na J do oblasti vnutornych jedno-
tiek Zapadnych Karpat.

Porovnanie tiaZzovej mapy s geo-
logickymi podkladmi tu poukazuje
na nesulad medzi zistenou mocnos-
fou terciérnych sedimentov a ampli-
tudou tiazového pola. Napriklad
v okoli Krosna sa zistila najvacsia
mocnost flySovych sedimentov oko-
lo 10 km (A. Slgczka 1975), ale
tiazové minimum sa tu zuZuje a
nedosahuje také hodnoty ako napr.
v oblasti Vysokych a Nizkych Ta-
tier a navySe je zistena mocnost
flysovych komplexov v oblasti Ta-
tier ovela menSia (A. Kislow —
S. Poltowitz 1976). Na zaklade
tohto rozporu sme dospeli k nazo-
ru, ze sa v oblasti Tatier na ampli-
tide CGM nezucastiiuju len ucinky
Tahsich sedimentov flySovych kom-
plexov, ale aj dalSie blizko pri po-
vrchu uloZené zdroje s nizSou hus-
totou. Z hustotnej analyzy horni-
novych komplexov Zipadnych Kar-
pat vyplyva, Zze hlavne granitoidné
horniny dosahuju taku nizku hus-
totu a také rozmery, Ze mézZzu vy-

tvarat rozsiahle regionalne tiazové
minimum (tab. 1). Ako priklad
mozno pouzif model granitoidného
masivu v Slovenskom rudohori
(J. Planc¢ar etal 1977), ktorého
uéinok sa na zakladnych i odvode-
nych gravimetrickych mapéach pre-
javuje v rozsahu celej oblasti. Pre
granity Zapadnych Karpat sme sta-
novili diferenénu hustotu 0,11 az
0,12 kgdm~3 (tab. 1).

Hustoty zdkladnych horninovych typov
Densities of main rock types

Tab. 1

06G.UTVAR TATRIDY [VEPO! Y HoRA| CMASIV
HORNINY ob). n.|ob; in.ob). n.Jobj. fmin jobj- [min
GRANIT 2.60[265 |2.59 |28 261 [2.06 2 61 |267 258 263
GRANODIORIT - | - |aselara]| - | - f271]27s|2s8 270
RULY - MIGMATITY 269|274 |206]268| - | = [sola7a| - | -
SVORY - |- [ass4f2,7s| - | - [a7s|27e| - | -
Fruity, porFrrooy| - | - [aes]27s)272 200] - | -
VAPENCE 2,65|268 267|270 80 [272{271]275|2.60(2,71
DOLOMITY 2.69(281[200(202]284]287 284287 (280(2 81
AMFIBOLITY - | = [2.89]2.98[2.90[s05 |295{3.00| -
SERPENTINITY - | = lasr|2eafzs7)2ss) -
DIABAZY = - ]- |- [2e8f2se] - | - | -
AUTOR ptrdnske x;‘;g?‘j:‘”'::s Jadiec E. [J.uhman

Jon

Aby sme ukazali, ktoré hornino-
vé komplexy a s akym uc¢inkom sa
na tiazovom obraze zucastnuju, zo-
strojili sme niekolko geofyzikal-
nych modelov v strednej a vychod-
nej casti Zapadnych Karpat. Pri
ich konstrukcii sme pouzili niekto-
ré geologické podklady D. Andru-
sova (1968) a M. Mahela
(1974), vysledky HSS na medzina-
rodnych profiloch III a V a vSetky
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ostatné nam dostupné geofyzikilne
metody. Zistené hustoty z regionov
sme zhodnotili Stististicky a prira-
dili danej jednotke prislusni hus-
totu (tab. 1 a 2). Aj ked tabulky

Prehlad hustot terciérnych sedimentov
Review of densities of Cenozoic sediments

Tab. 2

HUSTOTA

TYP HORNIN AUuTOR

obj Imin.

Pyroklosicke 1.82 |234 |t Husék - J Sefara

roklasiTkd
Py Reovulkanitoy |2.60]265

ryolit 217|245
Z24]261]
A3

NEOVULKANITY

andezit

1000 |228) -
2500 |2,52| -
1000 |225] -
2500 |262) -
2,67 [2.76
pieskovce 2,56 [2.76
zlepence - 262|272

NEOGENNE
SEDIMENTY
VONKAJSICH
KARPAT

pelity

psomiy]

bridlice

J.uhman

HLBKA

L. Husdk
M.Strénska
J.Uhman

PALEOGEN
VNUTORNYCH
KOTLIN

fiiroké spekirum ﬂ

FLYS hodnd! 2 60 J.Uhman

neobsahuju vsetky udaje, ktoré su
nam v sucasnosti k dispozicii,
mozno konstatovaf, Ze sa jednotky
veporid, gemerid a Ciernej hory
hustotne prejavuju ako rovnocenné
bloky. Vynimku tvoria oblasti s vy-
skytmi granitov, ktoré bez ohladu
na to, ¢i su hercynske alebo alpin-
ske, vykazuju mensiu hustotu,
v priemere 2,60 kgdm~3, K tymto
oblastiam patria predovSetkym Niz-
ke Tatry (obr. 2).

Z modelovych profilov overenych
kvantitativnym vypoctom vyplyva-
ju nasledujuce skutocnosti. TiaZové
minimum na profile I (obr. 3) moz-
no za danych okolnosti vysvetlit
ako prejav velkych akumulacii fly-
sovych sedimentov a autochténnej
molasy. Hustotna charakteristika
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flySovych sedimentov vo vertikal-
nom smere nie je v oblasti vycho-
doslovenského flySu dostatoéne
znama. Objemové hustoty zistené
z povrchovych odberov, ktoré sa
pouZili na zostavenie modelu, maju
v oblasti magurskej a duklianskej
jednotky podla B. Leska a M.
Motkovského (1975) priemer-
nu hodnotu 2,60 kgdm~3, miestami
aj nizSiu (pelity krosnianskych a
papinskych vrstiev). Hustota z vrtu
Zboj-1 (J. Uhmann 1978) uka-
zuje, Ze niektoré casti flySovych
komplexov mézu dosahovat az hus-
totu 2,70 kgdm™3. Ak uvaZujeme
flySovy komplex s touto hustotou,
potom zdroj tiaZového minima mu-
sime hladat v hlbsich &astiach
zemske]j kory.

Zapadnejsie, t. j. na profiloch II
(obr. 4) a IIT (obr. 5), sa zaé¢ina pre-
javovat superpozicia tatranského
tiaZového minima s uéinkami fly$u
a Ciastkovymi minimami Sloven-
ského rudohoria.

Interpretovany tvar telesa, ktoré
vyvolava gravimetricki anomaliu,
je charakteristicky pre plutonic-
ké telesa. Ak pouzijeme diferenént
hustotu ukézanu na profile, potom
pri objasnovani nameranej gravi-
metrickej anomalie musime pred-
pokladaf, Ze granit dosahuje moc-
nost minimalne 10—15 km. Z tia-
zového profilu III (obr. 5) je zrejmé,
Ze hranica granitoidného telesa je
uklonena na vnutornu stranu mini-
ma, t. j. na J, a priestorovo sa
stotoZriuje s priebehom ¢ertovickej
linie, tak ako to predpokladaju
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Obr. 2. Mapa geofyzikalnych indicii. Vysvetlivky: 1 — vonkaj$i pas kladnych tiazovych anomalii; 2 — prejavy Tahkych
hmot blizko povrchu; 3, 4, 7 — zakladné fyzikalne rozhrania; 5 — os regionalnych gravimetrickych a magnetickych ano-
malii; 6 — zéna inverzie indukénych vektorov: § — generalnesmery paleodeklinacie a inklindcie; 9 — smery indukénych
vektorov; 10 — vymedzenie CGM
Fig. 2, Map of geophysical indications. Explanations: 1 — the outer belt of positive gravity anomalies, 2 — effects of sub-
surface light masses, 3, 4 and 7 — main physical interfaces, 5 — axis of the regional gravity anomaly and of magnetic
anomalies, 6 — inversion belts of induction vectors, 8§ — general directions of paleodeclination and paleoinclination, 9 —

induction vector direction, 10 — boundary of the central gravity minimum
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Obr. 3. Geofyzikalny profil I (Satoraljaijhely — Vihorlat — Czisowa). Vysvetlivky: 1 — severoeurépska platforma; 2 —
zemplinska jednotka; 3 — humenska jednotka; 4 — nerozliSené podlozie; 5 — intruzivny komplex 6 — bradlové pasmo;
7 — fly§; 8 — molasa; 9 — neovulkanity

Fig. 3. Geophysical profile I (Satoraljagjhely — Czisowa). Explanations: 1 — the North European platform, 2 — the Zem-
plin unit, 3 — the Humenné unit, 4 — undifferentiated basement, 5 — intrusive complex, 6 — the Klippen belt, 7 —
flysch, 8 — molasse, 9 — neovolcanics
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D. Andrusov (1968) a O. Fu-
san et al. (1971).

Vysledky interpretacie gravime-
trickych podkladov vo vymedzenej
oblasti opierajuce sa o vysledky
seizmiky poukazuju na to, Ze gra-
nit siaha pribliZzne do polovice alebo
hlbsie, ako je mocnost typickej
kontinentalnej kory.

O Strukture pod tymto anomal-
nym telesom uvaZujeme C¢{isto na

T T =

zdklade analégie so Struktarou
v juhozipadnej casti Anglicka
(M. Bott etal.in G. Newall —
N. Rast 1970). Vysledky seizmi-
ky tu ukazali, Ze rychlost vin P, je
relativne nizka (5,85 km s~!), pri-
¢om hranica diskontinuity Moho sa
prejavuje dostatoéne ostro. V na-
Som pripade gravimetrické vysled-
ky ukazuju, Ze hustota granitu je
v priemere o 0,12 kgdm~? nizSia

Obr, 4. Geofyzikalny profil II (MiSkovec — Nowy Sacz). Vysvetlivky: 1 — severo-
europska platforma; 2 — nerozlisené podlozie; 3 — tatridy, veporidy a vnutrokar-
patské prikrovy; 4 — gemeridy; 5 — granity; 6 — bradlové pasmo; 7 — flys; 8 —

molasa; 9 — rozhranie Moho

Fig. 4. Geophysical profile II (Miskole — Nowy Sacz). Explanations: 1 — the North
European platform, 2 — undifferentiated basement, 3 — the Tatrides, Veporides and
central Carpathian nappes, 4 — the Gemerides, 5 — granite, 6 — the Klippen belt,

7 — flysch, 8 — molasse, 9 — the Moho discontinuity
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Obr. 5. Geofyzikdlny profil 111 (Recsk — Sinec — Sucha). Vysvetlivky: 1 — severoeurépska platforma; 2 — nerozliené
podlozie; 3 — tatridy, veporidy a vnutrokarpatské prikrovy; 4 — gemeridy; 5 — granity; 6 — bazika — ultrabazika; 7 —
bradlové pasmo; 8 — fly§; 9 — molasa

Fig. 5. Geophysical profile III (Recsk — Sucha). Explanations: 1 — the North European platform, 2 — undifferentiated
hasement, 3 — the Tatrides, Veporides and central Carpathian nappes, 4 — the Gemerides, 5 — granite, 6 — basic and
ultrabasic rock, 7 — the Klippen belt, 8 — flysch, 9 — molasse
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ako stredna hustota materialu zem-
skej kory do hlbky 15 km.
Vysledky seizmickych merani
z profilu K III (M. Mayerova
et al. 1977) potvrdzuju relativne
znizenie rychlosti seizmickych vin
v tejto hlbke. Ak existuje spojitost
medzi zniZenou rychlosfou seizmic-
kych vin a relativne nizkou husto-
tou granitu, potom plati, Ze tuto
¢ast tatridnej jednotky buduje rela-
tivne homogénny granit a nie me-
tamorfované horniny, pre ktoré je
typickd vysoka rychlost seizmic-
kych vin a vdésia hustota. Spodnu
¢ast kory, ktoru ohranicuje priebeh
plochy Moho, pravdepodobne poru-
sili procesy spaté s genézou i pries-
torovym rozmiestnenim granitovej
magmy. Vysledky seizmického pro-
filu K III poskytuju dalsi material
na podopretie takejto interpretacie.
Podla tvaru interpretovaného te-
lesa mozno predpokladat, Ze grani-
tova magma musela vznikat predo-
véetkym pod hlbkou 10—15 km,
v ktorej nastavaju niektoré zmeny
hustoty hornin (G. Newall —
N. Rast 1970). Zakonite s tym
mozno ocakavat, Ze v strednej a
spodnej casti kory je pod tymto
plutonickym telesom material pre-
miestneny v doésledku diferenciac-
nych procesov intruzie. To zname-
na, Ze granitova magma, ktord sa
vytvara ako vysledok selektivneho
tavenia hornin premiestnenych do
spodnej casti kory, zanechava pri
intruzii do vyssie leziacich suvrstvi
ostatkové diferenciaty. Podla geo-
chemickych predstav ide o mnoz-
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stvo hornin strednogranodioritové-
ho az granodioritového zloZenia
spatych s fazami vznikajucimi pri
vysokom tlaku. Z toho vyplyva, Ze
sa v tejto oblasti na skladbe zem-
skej kory zucastniuje okrem grani-
tovej vrstvy len ,dioritova®™ vrstva.

Diskusia

Pri spracuvani tiaZovych podkla-
dov sme vyclenili vyrazné anomé-
lie patriace jednotlivym jadrovym
pohoriam, Ich u¢inky dosahuju roz-
liént relativnu hodnotu, aj ked
zodpovedaja rovnakym horninovym
komplexom. Je to dosledok defor-
macie tiazového pola interpretova-
nym granitom. Ukazalo sa vsak, Ze
vonkajsie kladné anomalie na seba
nadvizuju a vytvaraju anomalny
pas, ktory v celom obluku Karpat
kopiruje priebeh bradlového pasma
(obr. 2). Iba vo vychodnej casti Slo-
venska ho porusuje paralelny sys-
tém fyzikdlnych rozhrani smeru
SZ—JV. NavySse sa tento pas klad-
nych tiazovych anomaélii stotoznuje
po celej svojej dlzke, t. j. od Ma-
lych Karpat cez Malu Fatru a Vy-
soké Tatry aZ po humenské mezo-
zoikum, so zistenymi vyraznymi
seizmotektonickymi zénami plyt-
kych zemetraseni (J. Plancar —
J. Kvitkovié¢ 1975, 1977). Tuto
skutoénosf mozno vysvetlif gravi-
ta¢nym klzanim blokov po klenbo-
vitom povrchu podlozia tatridnej
jednotky. Bloky sa v kone¢nom do-
sledku zucastriovali aj na deforma-
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cii bradlovej zény. Ale vicsia ¢ast
pohybov sa musela odohraf hned
PO nasune ¢asti veporid na tatridnu
jednotku, ked sa v désledku dia-
piricky vystupujucich granitoid-
nych telies opdtovne vyzdvihla
tatridna klenba. Takyto systém po-
hybov by potvrdzoval nazory, po-
dla ktorych je bradlové pasmo
plytkou Struktirou spétou s flysom.
Tejto alternative neodporuju ani
vysledky merani recentnych pohy-
bov (J. Plan¢ar — J. Kvitko-
vié 1975, 1977). Prave kratkodobé
zmeny (1—3-ro¢né) poklesového
charakteru potvrdzuja, ze méze ist
o dosledok ,sklznutia“ jednotlivych
kryh. Na moznost pohybov niekto-
rych prikrovov smerom k vonkaj~
Siemu obluku Karpat upozorfiuju
aj vysledky paleomagnetickych
prac (P. MusSka 1977).

Zaver

V préaci si v8imame najmi ta-
transku cast CGM a vysvetlujeme
ju na zaklade zistenych fyzikal-
nych indicii.

Uvedomujeme si, Ze rad in-
terpreta¢nych geofyzikalnych vy-
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ndhladmi na stavbu a tektonicky
Styl Struktar Zapadnych Karpat.
Najmd ,vonkajsi pas“ tiazovych
anomalii, ktory koreluje s priebe-
hom indikovanych plytkych zeme-
traseni a zistenymi vertikdlnymi
recentnymi pohybmi a alternativne
sa interpretuje ako dosledok gravi-
ta¢nych sklzovych pohybov, pokla-
dame za dolezity prvok, ktory by
mohol pomécetf objasnif stavbu
v blizkosti bradlového pasma a kto-
ry treba dalej podrobnejSie analy-
zovaft.

Ak je interpreticia granitu ako
zdroja vyvolavajuceho CGM v ob-
lasti tatrid spravna, tak styk seve-
roeuropskej platformy a geosynkli-
nalneho podlozia Karpéat prebieha
az v miestach severného gradientu
(obr. 4 a 5). Zaroveti mozno kon-
Statovaf, Ze zatial ¢o CGM v éasti
viedenskej panvy a ukrajinskej
Casti je prejavom uéinkov sedimen-
tov flysu a molasy, stredna c¢ast
(tatranska) je superpoziciou uéin-
kov molasy, flySu a granitov.

Tato praca ukazuje, ze vysvetlif
a interpretovaf centralne tiazové
minimum mozZno iba v suvislosti
s jednotlivymi regiénmi, a nie ako
jeden anomadlny celok.

sledkov nie je duplne v su-
lade so sucasnymi geologickymi Recenzoval: O. Fusdn, 1. Marusiak
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The West Carpathian central gravity minimum and its in-
terpretation

LUBOMIL POSPISIL — MIROSLAV FILO

Deep structures of the Earth are re-
cently investigated mainly by indirect
geophysical methods using seismics,
magnetometry and gravimetry. Electro-
magnetic data contributed to the results
of previous also during the last decades.

Seismic measurements and magneto-
metry have lately contributed to the
modern conceptions of crustal structure
and composition broadening assumptions
to lithospheric dimensions.

Sufficient geophysical data are lacking
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as yet from the Western Carpathians
which would enable to construct a re-
liable physical model of the region.
A gravity minimum of regional extent
has been found in the region with the
main axis passing from Breclav to Va-
lasské Klobouky, Zilina and Namestovo
and continuing to Nowy S3gcz and Kros-
no on Polish territory (Fig. 1.). Opinions
on possible source provoking this ano-
maly are different.

The interpretation of the negative gravity
anomaly

The central gravity minimum along
the Alpine — Carpathian belt is not a
continuous anomaly. It consits of several
independent portions with main axes
orientated differently. In the Eastalpine
part the anomaly runs 75—80° to E, but
within the Vienna basin a partial mini-
mum appears with axis in 20° NNE di-
rection, The axis of the minimum in the
Tatra region has 75° eastward orientation
and in the most eastern portion on the
Ukrainian territory the minimum runs
130° to SE.

The West Carpathian gravity field has
been analyzed by several authors up to
present (F. Vysko¢il 1972, J. Ibr-
majer 1961, C. Tomek 1976). Ac-
cording to results, the regional gravity
minimum may be explained in two
different ways. The {first explanation
supposes that the source lies within
a discontinuous interface having seismic
vave velocities of 8.1 kms—! at the tran-
sition from the crustto the upper mantle,
i. e. properly speaking on the Moho
discontinuity. So, V. Vysko¢il (1972)
analyzed the southern part of the gravity
minimum along DSS profile No V.
Ascribing various densities to an as-
certained Moho discontinuity, he exami-
ned the fit of calculated curves with the
measured one. According to these calcu-
lations a density jump of 0.15—0.20
kgdm~—? gives the best fit. However the
presence of a sharp gradient in the
northern part of the minimum indicating
here a shallow source contradicts to the
location of anomalous mass at a Moho
depth. These shallow sources motivated

another explanations.

According to another view, the ano-
maly is induced by a light complex
of sediments (C. Tomek 1976) beneath
flysch nappes and even below the cen-
tral Carpathian units of the Tatra region.
Processing geophysical data from the
Western Carpathians, significant physical
interfaces have benn found recently
(Fig. 2). These interfaces delimit separate
portions of the central gravity minimum.
C. Tomek (1976) obtained from detailed
uniform processing of gravimetric data
an uncovered gravimetric map of the
Vienna basin basement. He proved that
the effect of Cenozoic sediments with
given densities is sufficient to explain
the regional negative anomaly. A more
complicated situation occurs between
Gottwaldov, Zilina, Nowy Sacz and
Krosno. The gravity minimum extends
there considerably southwards into the
central Carpathians (Fig. 1, 2). A trans-
versal fault of NW—SE orientation con-
tinuing toward the supposed Elbe li-
neament of the Bohemian mass (J. Ze-
man 1977) creates the SW limit of the
minimum. Its SE limit occurs along
a physical boundary of “Carpathian”
orientation where also a boundary of
magnetic zones of various field ampli-
tudes occur together with the significant
gravity gradient along the Pohorela fault
system (M. Filo 1977).

Comparing the gravimetric map with
available geological data one deduces
considerable disharmony between until
known thicknesses of Cenozoic sediments
and the amplitude of the minimum. In
the Krosno vicinity, flysch units attain
the biggest thickness of nearly 10 km
(A. Slgczka 1975) but the gravity
minimum becomes here narrower and the
anomaly is lesser as in the High and
Low Tatra regions. However, known
thicknesses of the flysch are lower in
the Tatra region (A. Kislow — S. Pol-
towicz 1976). Accordingly, one may
conlude that not only light sediments of
the flysch and/or molasse but also other
masses of lower density may serve for
the source of the minimum in the Tatra
region. An analysis of rock densities
from samples covering all investigated
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West Carpathian units resulted in that
only granitoid masses may evoke such
low values and considerable dimensions
which explain the extensive negative
anomaly. The recently tested model of
the granitoid massif in the Spissko-
gemerské rudohorie Mts. may serve as
an example (J. Planéar et al. 1977).
A differential density of 0.11—0.12
kgdm~—? may be assumed as correct for
granites of the whole Western Carpat-
hians. A such solution has been tested
on several gravimetric profiles passing
through the central and western parts
ot the Western Carpathians (Fig. 2).
Geological data (D. Andrusov 1968,
M. Mahel 1974), DSS results along
international profiles III and V together
with all other available geophysical data
have been used for possible highest
accuracy. Averages from determined
densities were ascribed to separate re-
gions after statistical processing with
the aim to obtain corresponding joint
densities of partial units (Tab. 1, 2).
Even if not all data we have presently
at our disposal have been introduced
into the tables, the Veporides, the Cier-
na hora and Gemerides behave as equal
density blocks contrary to the Tatrides
where lightest masses occur. This excep-
tion is due to areas of mentioned gra-
nitoid bodies, which, disregarding their
possible ages (whether Variscan or Alpi-
ne) have lower densities of 2.60 kgdm—?
at an average. Considering that the
essential part of the gravity minimum
is limited from SE by a line connecting
Prievidza, Zvolen and Brezno (Fig. 2)
and so it is located mainly in the Tatri-
de area, it is necessary to assume this
tectonic unit and a related deeper block
as the source of the anomaly.

Consequences deduced from model
profiles tested by quantitative computa-
tions are as follows. The gravity mini-
mum along the profile Satoraljatjhely —
Vihorlat Mts. — Czisowa (profile I) may
be interpreted as a result of huge flysch
accumulations above an autochtonous
molasse, This is valid as far as the Pre-
Sov — Tarnéw line. More westward i. e.
along profiles II and III, superimposed
effects of the Tatra gravity minimum

and of partial mimima of the Spissko-
gemerské rudohorie Mts. and of the Cier-
na hora Mts. may be found.

The interpreted shape of block res-
ponsible for the gravity minimum
appears as a typical cross-section through
a plutonic body. If one accepts the cho-
sen differential density along the pro-
file then a minimal thickness of granite
around 15 km must be supposed to ex-
plain the measured anomaly. According
to the profile the limit of the granitoid
block inclines southward. This limit may
be well related to the Certovica alignment
as supposed a. 0. by D. Andrusov
(1968) and O. Fusan et al. (1971).
Comparing gravity anomalies with
seismic data one may deduce that granite
occurs in depths achieving more than
the half thickness of the typical conti-
nental crust. However, any data may be
deduced on the structure lying beneath
the anomalous layer.

A similar structure in SW England is
of Variscan age and it has been solved
in combination of gravimetry and seis-
mics (G. Newall — N. Rast 1970).
Pg vave velocity was found to be rela-
tively low (5.85 kms—!) here whereas
the Moho is sharply manifested. In the
Carpathian case gravimetric data suggest
that the average density of granite com-
posing the upper crust is by 0.12 kgdm—2
lower that the mean density of the
entire crust down to a 15 km depth.
Seismic measurements along the profile
K III point to a relative decrease of
seismic vave velocities in this depth
(M. Mayerova etal. 1977). Supposing
any relation between low densities and
low velocities, this part of the Tatrides
must be built inevitably by relatively
homogenous granite and not by meta-
morphites. The latter have high seismic
velocities and higher densities. The lower
part of the crust limited by the discon-
tinuous Moho is then probably disloca-
ted due to processes related with the
generation and emplacement of the gra-
nite magma.

Results obtained along the profile
K III point also to other possibilities of
the interpretation mentioned. From the
interpreted granite body one may deduce
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that magma generated lower than the
10—15 km depth. Some changes of rock
densities may occur in such depths
(G. Newall — N. Rast 1970). It may
be also expected that in middle and
lower crustal levels under the plutonic
body, masses displaced due to differen-
tial intrusive processes occur. It means
that if the granite magma generated by
selective melting of parental rocks ori-
ginally continuous towards the bottom,
residual differentiates remain there after
melting in time when the granite magma
ascends to upper levels. According to
geochemical conceptions, mainly rocks of
intermediate (i. e. of granodiorite) com-
position are related to melts generated
at high pressures.

Discussion

Previously only physical properties of
the source evoking the gravity minimum
have been treated. But one may give
a pure geological question: of what age
are the interpreted granites? Radiometric
data proved explicitly that one may
speak about Variscan age of granitiza-
tion within the Western Carpathians
(Lower Devonian to Permian, M. M a-
hel 1974). R. Ney (1975), A. Kis-
low — S. Poltowicz (1976) a. i
supposed that the Klippen belt continues
downward into the lower crust and it
melts just at the Moho discontinuity (as
a belt of subduction). Seismic data enable
such explanation (A. Kislow — S.
Poltowicz 1976, M. Mayerova et
al. 1977). Moreover, the bending and dis-
location of the Moho discontinuity on
the profile K III (M. Mayerova et
al. 1977) located right below the Klippen
belt may be related to melting processes
there at the crust — upper mantle boun-
dary (G. Newall — N. Rast 1970,
L. P. Zonenshain et al. 1976). The-
refore the earliest granite magma diffe-
rentiates may be expected to occur at
the bottom.

There are also some indirect data
which enable to expect Alpine granite
not only at the bottom of the crustal
block but also in certain weakened zo-
nes near to the surface. Well expressed

anomalies covering separate core moun-
tain ranges of the Western Carpathians
have been separated in the course of
gravity data processing. Their effects are
relatively considerable even if they ref-
lect uniform rock complexes., These ano-
malies resulted from deformations of the
gravity field by light masses of granite
interpretated. Besides that, an outer belt
of positive anomalies has been found
parallel with the Klippen belt along the
whole Carpathian arch (Fig. 2). The belt
is dislocated by a parallel system of
physical interfaces of NW—SE orienta-
tion only in its East Slovakian portion.
The belt covers a known seismotectonic
zone of shallow earthquakes along the
whole Carpathians (i. e. in the Malé
Karpaty Mts., the Little Fatra Mts., the
High Tatra Mts. and the Humenné Me-
sozoic range, J. Plancar — J. Kvit-
kovié¢ 1975, 1977). The feature may be
explained in several manner. The best
explanation is that gravitational sliding
of separate blocks participating even in
the deformations along the Klippen belt
occured due to the vaulted surface of the
underlier created probably by Tatride
unit. Measurements of neotectonic mo-
vements (J. Plané¢ar — J. Kvitko-
vié 1975, 1977) do not contradict to
such explanation and already short-time
changes in the relief (1—3 years) of
mainly subsidential nature may cause
sliding of separate blocks. Paleomagnetic
data (P. MusSka 1977) point also to
movements of some nappes towards the
outer Carpathian arch. All these mo-
vements may be related to the granite
body assumed.

Conclusion

The authors of the paper are aware
of the experience that such interpreta-
tion of the geophysical data does not
fully conform the recent geological con-
ception on the tectonic structure and
setting of separate West Carpathians
units. The outer belt of gravity anoma-
lies related to the belt of shallow
earthquakes and to recent vertical mo-
vements may be alternatively interpreted
also as a consequence of gravitational
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sliding. This feature should be considered
as an important principle of the Car-
pathians which may help to explain also
the structure of the Klippen belt. There-
fore the latter should be further in-
vestigated in greater detail.

Provided that the explanation for the
source of the Carpathian central gravity
minimum by a granite body located in
the Tatride region is correct, the North
European platform and the basement of

the Carpathian geosyncline will be in
contact at the site of the northern
gradient (Fig. 4, 5). However, whereas in
the Vienna basin and in the Ukrainian
part the central gravity minimum is
evoked by common effects of the flysch
and molasse sediments, the middle por-
tion resulted from superposition of flysch
and granite.

Prelozil 1. Varga

AKTUALITA

Herlianska eleviacia podlozia

LUBOMIL POSPISIL

The Herlany elevation of the basement (East Slovakian Neogene
basin)

A gravity elevation has been known until near Herlany
(Slanské vrchy Mts., Eastern Slovakia). This elevation has been
explained by the effect of volcanic masses. A detailed gravi-
metric and magnetometric investigation yielded new data
allowing to ascribe the anomaly to the effect of the basement.

Pri spractvani geofyzikdlnych dat o $irSom okoli Slanskych vrchov bola v pries-
tore severne od obce Herlany vyélenena tiaZova elevacia. Spolu s prejavom cen-
tralnej zény vulkanoplutonického aparatu Makovica tvori v mapach mensich mierok
rozsiahlu pozitivnu anomaliu, ktorej pévod sa vysvetloval pritomnymi vulkanitmi
Slanskych vrchov. Detailné tiazové merania a aeromagnetické merania ukazali, Ze
vulkanické komplexy aparatov Zlata bana, Makovica a Strechov vrch obklopuju tato
elevaciu len zo S a V. Oblas{ tiaZzovej elevacie sa prejavuje ako nemagneticka zéna
smeru SV—JZ.

Z porovnania s geologickymi udajmi predpokladame, ze ide o prejav predterciér-
neho podlozia, ktoré v tychto miestach tvori prie¢nu elevaciu smeru SV—JZ. Vrchol
elevacie interpretujeme v hlbke okolo 1500 m (L. Pospi$il 1980). Overenie tejto
anomalie moze pomoct spresnif Strukidarno-tektonicky plan predterciérneho podlozia

Slanskych vrchov.
Geofyzika, n. p., Bratislava



