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Lecture note

Characteristic features of the electiric vanduclivity
anomzlies in the crust and uppor mantic of the

Pannonian basin

A. Adam
Geodetic and Geophysical Research instilute of the

Hurgarian Academy of Sci., H-9401 Sopron, POB S, Hunjary

After discussing some melhodicad nuestiong of the M jre-
duclion studies such as the penetration depth resolving power
of the magoetoteliuric deep soundiog, olc. Lthe factors
Noverning the resistivity of rocks in Ehe Earth's inner are
Laken into consideration. Among them bhe role of fluids, thal
ol Lemperature are emphastzod.

This introduclion is followed by the short deseription of
Lthe geology of Lhe PANNONIAN BAGIN which is a bagio-lik: ol -
sidence between the Fastern Alps, the Larpathiang and the
linorides diagonally crossed by the Hongarian Conlral Mts,

The electric conduntivity distribolion in the crust and
Hpper mantle of the Panoonisn basin has been studicd with e
aibd ol the EM induclion methods Crom the surface Lill Uhe
authenosphere during the last two decades and very characthor -
intic conductivity anomalies (CA) were discovored.

e discussion of the featores nf Lhe CA-4 stiarbs with
the case history of the ggdlmvntaqiulﬁﬂiig hraving great
tnportance from the point of view of minerol Fesnurcss
Chydrocarboen research) .

Into the resistive cryvslalline basement rocks graphibised
caalbaeds are cmboeddoed Jausing, o odome cases, more Lhan 1000 A
thick conducting Tarmations .

Fhe famous "lransdanubian crustol anomaly" covers an area

characlerized by exlensional toctonics, Heogoene voloanism arg

piale collision. More than 50 deep magnetotelluric soundings
enatrle here s detailed study of the different EM field distor-
tiors due to near surface inhomogeneities. This anamaly is best
approximated by twedimensional narrow dyke model representing
tectoric :zonres containing graphitic shales and electrolyte in
an everage depth of 6-7 km. This anomaly is well correlated
with that of the Periadriatic lineament which is the continua-
tior cf tre Balaton-line.

An other famous crustal CA is the Carpathian one. Its

silrike car be traced from the Western to the Southern
Carpathiars by Wiese induction arrows, represents the contact
sune hetwecen the Carpathian plate and the adjacent older geo-
logical urits (suture zone of a continent-cantinent caollision).

As o ar earliest resvltl of the first wide band magneto-
tellaric =ounding in the Pannenian basin (Adﬁm, 19633, it has
already been stated that the first conductive layer in the
uppoer mantlz i.e. the asthenosphere has here an elevated pnsi-
tion (45-70 km) with respect to the surrounding piatform areas,
{In the tast bturopean Platform it is deeper than 200 km.) This
deoth was sopported later by seismic and seismological data.

The effect of the shallow asthenosphere on the MIS curves
L4 demonstrated by well determined MIS curves (e.qg. in the
Groat Hungactian Plain best approximating the 1-0 Cagniard modei)
and averagzd MIS curves. Their 1-D inversions {layer sequences)
are also given,

lhe data of the asthenosphere layer in the Pannonian basin
fit aell ta Adam's enpirical relation (1978) between the litho-
spheriz thickness and the regional heat flow.

Origiy of conductive anomalies are discussed using &M

tadustion -esults from other areas, too.



