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» Why were the Eérvos gravity measurements made in
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» What dominant regional gravity anomalies in the
Carpathian-Pannonian Basin region can we observe?

» Results obtained by 2D and 3D integrated interpretation
of gravity field
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Eotvos gravity measurements in Gbely
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Eotvos torsion-balance map
in Gbely oil field

Positive oil
borehole sited
by Béckh and
Papp in 1913

made by Eotvos’ assistants
Pekar and Fekete in 1915-16

Length arrows, showing magnitude and
directions of the horizontal gradient of gravity.
The contours (isogams) are in Eotvos units (10
mGal cm?).

Gravity anomaly map
in Gbely oil field

re-draft after Renner (1953).
Values of isolines are in 10° ms2
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The first Eotvos gravimetric measurements carried out in Gbely
WEre

THE BEGINNING OF AHUGE DEVELOPMENT
FOR
EUROPEAN AND WORLD GRAVIMETRY
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COMPLETE BOUGUER GRAVITY ANOMALY MAP
IN CENTRAL EUROPE
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Bielik, M., Kloska, K., Meurers, B., Svancara, J.,
Wybraniec, S., Fancsik, T., Grad, M., Grand, T.,
Guterch, A., Katona, M., Krolikowski, C.,
Mikuska, J., PaSteka, R., Petecki, Z.,
Polechonska, O., Ruess, D., Szalaiova, V., Sefara,
J., Vozdr, J., 2006. Gravity anomaly map of the
CELEBRATION, 2000 region. Geologica
Carpathica, 57, 3, 145-156.

compilated in frame of International project CELEBRATION 2000
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BOUGUER GRAVITY ANOMALY MAP IN CENTRAL EUROPE
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BOUGUER GRAVITY ANOMALY MAP IN CENTRAL EUROPE
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CWCGL source: mostly Low density Upper Crust and partly thicker

OWCGL

Source.:
Low density
Sediments

CWCGL

PROFILE 2T

WESTERN CARPATHIAN

N GRAVITY LOW B . —
- . .
0 : N N

mGal

-254 L'\/' -
calculated z Observed
/L—.
= TOPOGRAPHY
b4
Poland Slovakia Hungary \“k\\lf\“l LUBENICA FAULT

MAGURA- PIENINY TERRANE
Flysch nappes [(-0.20) Neogenne sediments (-0.20 NNW,
|

TATRIDES + SUBTATRIDES
20 30 40 0 10
| | I | I

VEPORIDES
00 30 4 ‘sn 60
| I 1

GEMERIDES \
70 80 90
I | I

o 10 0 10 Y A
o 2o —= (0. 20== = g =" I 0 l . NN 0
20 European plate (0 " ico \ | (OO B=—_ \carpathian-Pannonian plafé ! Bl 5 . / // > = 72 Y, e Ac «”Hﬂ ; N\ \'S\\‘\ - ’7_ s
] TR N ./ e \ / o \ = S N \\\_ M .
50 N0 SS-Qe et N
7 . 4 .0 P mrak L I F10
1 Lower Lithosphere (+0.30) 10 Ll R . © 6 © et A 1N ~ TS
) \Nek-~ o =) & =) ChaaNG L I\. .
80+ 1 j \\ o T ° o O ) : L
E 1 B A o Y
= 1 204 o \ ul =] T 20
) iy
110 d e ‘Hﬂmmm o © s ———
4 B \ | ———]"
_ : , o (T =
1404 Asthenosphere (+0.27) 304 y L30
] km [ 00X Moho  commm— km
S R e e T T L e o e e e e e S | Moho
-200 -150 -100 -50 o 50 100 150 200 250 31



http://images.google.de/imgres?imgurl=http://upload.wikimedia.org/wikipedia/de/thumb/e/e7/Logo_Comenius-Universit%C3%A4t_Bratislava.jpg/127px-Logo_Comenius-Universit%C3%A4t_Bratislava.jpg&imgrefurl=http://de.wikipedia.org/wiki/Comenius-Universit%C3%A4t_Bratislava&h=125&w=127&sz=8&hl=de&start=1&um=1&tbnid=4385fTpbPAndUM:&tbnh=89&tbnw=90&prev=/images?q%3Dlogo%2Bcomenius%2Buniversit%C3%A4t%2Bbratislava%26um%3D1%26hl%3Dde%26rls%3DGGLD,GGLD:2005-26,GGLD:de%26sa%3DX

SOURCES OF THE EASTERN AND SOUTHERN MMM\N
CARPATHIAN GRAVITY LOWS e e e

SLOVAK ACADEMY OF SCIENCES



http://images.google.de/imgres?imgurl=http://upload.wikimedia.org/wikipedia/de/thumb/e/e7/Logo_Comenius-Universit%C3%A4t_Bratislava.jpg/127px-Logo_Comenius-Universit%C3%A4t_Bratislava.jpg&imgrefurl=http://de.wikipedia.org/wiki/Comenius-Universit%C3%A4t_Bratislava&h=125&w=127&sz=8&hl=de&start=1&um=1&tbnid=4385fTpbPAndUM:&tbnh=89&tbnw=90&prev=/images?q%3Dlogo%2Bcomenius%2Buniversit%C3%A4t%2Bbratislava%26um%3D1%26hl%3Dde%26rls%3DGGLD,GGLD:2005-26,GGLD:de%26sa%3DX

SEDIMENTARY THICKNESS MODEL
AND ITS GRAVITY EFFECT
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Surface source
Carpathian Flysh zone Carpathian Foredeep
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Strippad gravity map of the Carpathlan-Pannonlan reglon stripcp.sif
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Bouguer gravity anomaly map f
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Sedimentary thickness model and
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Pannonian and Transylvanian Basins

Sedimentary thickness Gravity effect of Sedimentary thickness
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2D INTEGRATED GEOPHYSICAL
MODELLING

GOAL

DERMINATION OF STRUCTURE AND LITHOSPHERIC THICKNESS (LAB)
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2D integrated geophysical modelling ml
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CAGES software

(Zeyen and Fernandez, 1994)

= Surface heat flow
= Gravity field

= Geoid

= Topography

Anomalous bodies are defined:

= Heat conductivity [W.m K]
= Heat production  [W.m™3]

= Density [kg.m ]

= Geometry m]
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Lit Mod software

Is self-consistent geophysical-petrological program

Finite difference method

Numerical implementations are given by
AFONSO ET AL. 2008 and FULLEA ET AL. 2009

It is capabable to model the lithosphere structure variations and the
thermophysical properties of the upper mantle down to 410 km
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IGMAS+

3D interdisciplinary modelling approach

given by
Schmidt et al. (2015) and Gotze (2014)
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Reflection seismic profile calibrated by
well data from the southern part of the m—)
Danube Basin

No Bouguer gravity but high magnetic —)
anomaly above the Pasztori volcano
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above the Pasztori volcano above the Pasztori volcano

Calculated gravity field

Calculated magnetic field ‘
above the Pasztori volcano

above the Pasztori volcano
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Micholoyce,

Xremnica |

Bangka Stiavnica

Thank you for your attention

and special thanks to
Baron Roland von Eétvos



Why were the Eotvos gravity measurements made |
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i o Jan Medlen
a & (born: on January 9th, 1870, in Egbell-now Gbely; died: June 6%, 1944 in Gbely)

He was a slovak farmer who discovered, in 1912, the first natural
gas deposits near his house in Gbely

« The Ministry of Finance of the Kingdom of Hungary sent two
geologists: Bockh and Papp to make a geological survey of this
area

* In 1914, they proposed to make a borehole near Gbely, that found
out at a depth of 163 meters the oil

« OnJanuary 13, 1914, Austria-Hungarian monarchy began, for the
first time, to exploit oil.
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Lithospheric model for transect C

Profile C Adriatic Sea-Moldova SW-NE (14/43 - 28/48
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