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MAGNETIC SUSCEPTIBILITY ANISOTROPY MEASUREMENTS ON
MIOCENE IGNIMBRITES FROM BUKKALJA, HUNGARY

Robert BORDAS*

The results of susceptibility anisotropy measurements of Miocene ignimbrite samples from
4 localities in Bukkalja, Northeastern Hungary, are presented. It is concluded that the magnetic
fabric of the rocks was affected by Miocene or younger stress fields. Using the intermediate
susceptibility axes two compression directions can be identified: 11'—191”for Bogéacs (upper ignim-
brite level) and 135°-315° for Saly (lower ignimbrite level) and these are in good agreement with
compression directions derived from microtectonic measurements.
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1. Introduction

The anisotropy of low-field magnetic susceptibility can provide informa-
tion about the magnetic fabric of rocks. The principal susceptibility directions
are related to the geological structural elements and the stress field, e.g. the
schistosity plane and bedding plane, respectively, the compression axes, etc.
Several authors have used anisotropy data in geological structural analysis [e.g.
Hrouda, 1979, 1982; Rathore 1985; Hirt €t al. 1988; Rochette 1988]

In the Bukk Mountains the existing fault zones as well as the distribution
of the Miocene volcanism indicate a rather complicated stress pattern. The
ignimbrites of the Bilkkalja that we measured also show clear magnetic aniso-
tropy which we attempt to interpret here in structural geological terms.

2. Geology and sampling

There was a large-scale and recurring volcanic activity in NE Hungary
during the Miocene age. Rhyolitic and dacitic tuffs were forced up during
eruptions which covered the whole Bilkkalja area and even the Biikk Moun-
tains. Ignimbrites formed two levels in the rhyolite tuff:

a) the lower level resembles rhyolitic lavas and contains many dark grey perlitic
or pitchstone inclusions of fluidal texture;

b) the upper level is of dacitic composition. The rock is hard, dark grey, brown
or red, vitrophyric-porphyric, contains pitchstone and often has a fluidal texture
[Balogh and Ronai 1965]
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Stratigraphical dating of the Bukkalja ignimbrites is problematic. Batogh
and Resnai [1965] claim that the two types of ignimbrites are of different age:
a) is considered as lower Helvetian (Ottnangian) and b) as Tortonian
(Badenian).

Radiometric dates range from about 60 to 12 Ma [Hamor et al. 1979].

78 independently oriented samples were drilled from 4 localities (Bogacs:
upper ignimbrite level;, Kécs, Saly and Kisgydr: lower ignimbrite level) both for
palaeomagnetic and anisotropy measurements (Fig. 1). The samples were
collected from several sampling points at Bogécs (4 points), Saly (2), Kisgy6r
(4) and from one point at Kacs. Either the visible fabric and colour of the rocks
at these points was different, or the sampling points represent different blocks
of rock. One to four standard size specimens were cut from each sample.

The macroscopic texture of the ignimbrites showed well developed foliation
at all localities. This foliation plane is subhorizontal, the dip ranges from 0 tol

Fig. 1 Ignimbrit outcrops in the Bikkalja region, from Balogh and Rénai [1965]. a: lower
ignimbrite level; b: upper ignimbrite level. Dots—sampling localities: B — Bogéacs, Ka — Kacs,
S — Saly, Ki — Kisgyér

1. &bra. Ignimbrit feltarasok a Bikkaljan Balogh és Rénai [1965] utan. a: als6 ignimbrit szint;
b: felsé ignimbrit szint. Pontok — mintavételi helyek: B — Bogéacs, Ka — Kaécs, S — Saly,
Ki — Kisgy6r

Puc. 1 NrHumGpuTOoBble 06HaXKeHUs1 B BlokKanbs no Banory n PoHau [1965]. a: HWXKHWIA
UTHUMOPUTOBBIA FOPU30HT; 6: BEPXHWUI UTHUMOPUTOBBLIN FOPU3OHT. TOYKN — MecTa B3SATUA
npo6: B — boray, Ka — Kau, S — LlUaii, Ki — Kuwgbep.
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3. Susceptibility anisotropy and data evaluation

The magnetic susceptibility is a general property of rocks. In a weak
magnetic field, H, there is a linear relationship between H and the induced

magnetization, J, as follows:
J = /[1xH

where p0 = 4x 10”7 A/m and K is a symmetric tensor of second rank, called
the ‘susceptibility tensor’ [Hrouda 1982]. Tensor K can be represented by a
triaxial ellipsoid (susceptibility ellipsoid) of which the directions and length of
the principal axes define the directions and the magnitudes of the so called
principal susceptibilities (fonax /crte, tomn), respectively.

The following anisotropy parameters have been found useful [Hrouda
1982]:
anisotropy degree:

P - m.aX °
in
magnetic lineation:
L = "max?
~Ninter
magnetic foliation:
F - 'l'ﬂlt-er ?
in
ellipsoid form :
F Kifiter
Knax'\gmin
and

mean susceptibility:

— Amax  “inter A min

It is these parameters through which the magnetic anisotropy data can be
related to the geological structure.

The directional susceptibility of the specimens was measured on a low-field
susceptibility bridge (Kappabridge KLY-2) which is capable of measuring
susceptibilities up to 2x 10“1 SI with a precision of 5x 10-8 (or 0.1%).

15 directional susceptibilities are measured [Jelinek 1977] and the elements
of matrix Kk, its eigenvalues and eigenvectors determined by a computer program
written for on-line measurements with an IBM PC/XT. A least square approach
is used for estimating the standard error of the measurement, the error angles
of the principal directions, etc. An F-test is performed to decide whether the
anisotropy of the specimen is significant. The principal directions are plotted
on a stereographic projection for each site or locality to monitor the grouping
of the principal directions in the geographic and/or tectonic system.
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In the course of the measurements it turned out that the principal directions
and the respective anisotropy parameters of the sister specimens differ conside-
rably. To determine the origin of these differences the measurements were
repeated three times and it was found that the three measurements of the A sister
differ significantly from those of the B sister, i.e. the principal directions within
the sister are closer than the ones between sisters (Fig. 2). The same is apparent
in the variability of the anisotropy parameters (Table I). It can be concluded
that these features are caused by the different magnetic fabric of the sisters (e.g.
inhomogeneous distribution of ferromagnetic minerals) and not by measuring
errors. To eliminate the effect of heterogeneity, the anisotropy tensors of the
sisters were averaged for each sample and the averaged tensors served as input
for a statistics program. The latter was written for the evaluation of the aniso-
tropy data on a group of specimens representing a geological body making use
of Jelinek’s statistical approach [Jerinex 1978]. The mean anisotropy tensor and
its parameters were determined for each sampling point and locality. A ~-sta-
tistics was used for characterizing the significance of the anisotropy at the 0.05
probability level.
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Measurements Mean susc. (10 6 SI) P L F
Sister 1 2 3 1 2 3 1 2 3 1 2 3
A m 169 170 1.030 1.030 1.029 1.006 1.007 1.006 1.024 1.022 1.022
B 156 155 155 1.055 1.052 1.055 1021 1.020 1.020 1.033 1.032 1.034

Table I. Mean susceptibility and anisotropy parameters of three repeated measurements of two
sister specimens (A and B. see Fig. 2 for corresponding principal directions). ic\ mean
susceptibility; P: anisotropy degree; L: magnetic lineation, F: magnetic foliation

/. tablazat. Egy minta két példanyan végzett haromszori mérés atlag szuszceptibilitasai és
anizotrépia paraméterei (A és B mintapéldanyok, a megfelelé féiranyokat lasd a 2. dbran), k:
atlag szuszceptibilitas; P: anizotrdpia fok; L : magneses lineaci6, F: méagneses foliacio

Ta6bnuua I. MapameTpbl aHM30TPOMMUU U CPeAHUE UYBCTBUTENILHOCTY TPOEKPATHOr0 M3MepeHus,
BbIMO/IHEHHOTO Ha fBYX 06pasuax npo6bl. (A 1 B - 06pasLbl, COOTBETCTBYHOLLUE [NaBHble
HanpaBfieHNsl CM. Ha puC. 2). K: CPefHsAst BOCMPUMMUYUBOCTL; P: cTeneHb aHm3oTponuu; L :

MarHUTHasi IMHeNHOCTb; F: MarHUTHas gonmayms.

Fig. 2. Repeatability of anisotropy measurements (cf. Table I)

a) Principal directions from three repeated measurements of sisters A and B of sample No.
4938. Stereographic projection, lower hemisphere. Squares: maximum, triangles: intermediate,
circles: minimum susceptibility directions
b) Frequency distribution of angular distance (<) between the minimum directions of sisters
¢) Frequency distribution of angular distance (/) between the minimum directions of repeated
measurements of one specimen

2. abra. Anizotrépia mérések ismételhetdsége (Id. I. tablazat)

a) A 4938 sz. minta A és B példanyain végzett haromszori mérés féiranyai. Sztereografikus
vetiilet, alsé félgomb. Négyzetek: maximum, haromszogek: kozepes, korok: minimum
szuszceptibilitas iranyok
b) Mintapéldanyok minimum irényai kozotti szégtavolsag (¢ gyakorisagi eloszlasa
c) Egy mintapéldany ismételt méréseinek minimum irdnyai kozotti szogtavolsag (i//) gyakorisagi
eloszlasa

Puc. 2. MoBTopsieMOCTb M3MepeHNA aHM30Tponuu (cMm. Tabnuyy ).

a) [naBHble HanpaB/fieHUsA TPOEKPATHOro M3MEPEHUs, NPoBefeHHOro Ha obpasuax A 1 B npobbl
N 4938. CTtepeorpagmyeckas NpoeKLusl, HUKHSAA nonychepa. HanpasneHUs MaKcUManbHOWM
(kBagpatbl), CpefHeid (TPeyroibHUKKN), MUHUMa/IbHOW (Kpyrn) BOCMPUUMYNBOCTH.

b) YacToTHOe pacrpefeneHns yrnoBoro paccTossHUA (&) Mexay MUHUMaNbHbIMU
HanpasfeHniMu.
€) YacToTHOe pacnpefeneHve yrinoBoro paccTosaHuns (y) mexgy MUHUMabHbIMU
HanpaBfeHNSMU MOBTOPHbIX U3MepeHUli Ha 0OfHOM 06pasLe Npobbl.
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4. Results

The mean susceptibilities have lower values for the lower ignimbrite level
(Kécs, Saly, Kisgy6r: 1.5—4x10-4 Sl) than for the upper level (Bogécs:
2-6 X10-3 SI). The anisotropy degree is rather low: 1.02—1.07 for the lower
level and 1.01 —L1.03 for the upper level. The natural remanent magnetization
(NRM) intensities vary between 2 x FKO”2and 3 x FO-1 A/m for the lower level
while the upper level shows a variation in intensity between 10_1 and 10° A/m.

Fig. 3 shows the variation of the anisotropy degree with the mean suscep-
tibility (a), respectively the NRM intensity (b) for each sampling point. At
Bogacs a weak correlation is suggested while for the other three localities there
is no correlation either between the anisotropy degree and the mean susceptibil-
ity or between the anisotropy degree and the NRM intensity.

Fig. 4 shows the NRM intensity versus mean susceptibility for each spe-
cimen of the lower ignimbrite level. As the mean susceptibility is below 10-3
Sl units, it can be assumed that the susceptibility anisotropy is dominated by
the paramagnetic minerals present [Rochette 1988]. The trend of the NRM
intensity versus mean susceptibility leads to an estimation of the paramagnetic
susceptibility to be about 10”4 SI units.

Despite the low anisotropy degrees found, the principal directions, espe-
cially the minimum directions, form well defined groups. The latter are near
vertical and the magnetic foliation plane (defined by the maximum and inter-
mediate directions) is subhorizontal, i.e. very close to the macroscopic foliation
observed in the field.

Fig. 5 shows two typical patterns of the distribution of the principal
directions. At Bogacs (Fig. 5a) all the three directions cluster while at Kéacs
(Fig. 5b) only the minimum directions group and the maximum and inter-
mediate directions show no preferred orientation in the foliation plane. From
the other two localities, the principal directions resemble the first pattern at Saly
and the second one at Kisgy®r.

Fig. 6 is an L —F (lineation vs foliation) diagram for the studied localities
from which it is clear that the foliation is dominant over lineation for all
localities. Flowever, the foliation/lineation ratio (ellipsoid shape) is lower for
Bogacs and Saly than for the other two localities.

Fig. 3. Anisotropy distribution of sampling point means
a) versus mean susceptibility
b) versus NRM intensity

3. &bra. Mintavételi pontok atlagértékeinek anizotrépia fok eloszlasa
a) az atlag szuszceptibilitas fliggvényében
b) a természetes remanens magnesezettség (NRM) fliggvényében
Puc. 3. PacnpegeneHuvie cTerneHn aHU30TPOMUM CPEAHUX 3HAYEHWI Mo Toukam oT6opa npoo,

a) B 3aBUCMMOCTUN OT cpefHeli BOCMPUMMYUNBOCTM
b) B 3aBMCMMOCTM OT eCTECTBEHHOW OCTaTO4YHOlM HamarHuyeHHocTn (NRM).
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Fig. 4. NRM intensity vs mean susceptibility for the susceptibility range < 1CI'3 Sl units
(specimen values)

4. adbra. NRM intenzitds az atlag szuszceptibilitas fiiggvényében a < 103 Si egység
szuszceptibilitas tartomanyra (mintapéldanyok értékei)

Puc. 4. IHTEHCUBHOCTb €CTECTBEHHOW OCTCTO4YHOM HamarHuyeHHocT (NRM) B 3aBMCUMOCTU
OT CpeAHel BoCMpUMMYMBOCTM Ana obnactu < 10“3 Sl (3HayeHusi no o6pasuam).

Table 11 summarizes the anisotropy results of the studied localities giving
the anisotropy parameters and the principal directions, in polar coordinates
(azimuth/inclination), of the mean anisotropy tensor for each locality with the
confidence angles between the pairs of the principal directions. The lower E12
confidence angles for Bogéacs and Saly show that the clustering of the inter-
mediate and maximum principal directions (Fig. 5a) is statistically significant.
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Fig. 5. Principal directions of specimens from a sampling point of Bogacs (a) and Kéacs (b).
Stereographic projection, lower hemisphere. Squares: maximum, triangles: intermediate, circles:
minimum susceptibility directions

5. &bra. Bogéacs (a) és Kacs (b) egy mintavételi pontjarél szarmazé mintapéldanyok féiranyai.
Sztereografikus vetiilet, alsé félgomb. Négyzetek : maximum, haromszogek : kozepes, korok :
minimum szuszceptibilitas iranyok

Puc. 5. naBHble HanpaBneHus 06pasLoB, B3ATbIX C y4acTkoB Boray (a) n Kau (b).
CTpaTurpaduyeckas npoekuus, HWKHAA nonycdepa. HanpaBneHns MakcuManbHOW (KBagpatbl),
cpegHeli (TpeyronbHUKKN), MUHUMaNbHOW (Kpyru) BOCMPUMMUYUBOCTU.

L VS F PLOT

Fig. 6. Lineation vs foliation plot for sampling point means
6. abra. Lineacio-foliacié diagram mintavételi pontok atlagértékeire

Puc. 6. inarpaMmma NMHelHOCTb-(hoNmaLnsa cpefHUX 3HaueHuii o Toukam oT6opa npob.
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Spec/  Mean Principal directions (D/I) Confidence angles

Locality Sa’?n le susc. P L F E
P (10°6SI) MAX INTER MIN E12 E23 E31
Bogécs 63/30 3637 1.0225 1.0022 1.0202 1.0180 98.9/19.0 191.0/56.8 297.3/70.1  30.7 2.6 4.6
Kécs 21/15 310 10371 10023 1.0348 1.0324 75.4/8.3 166.1/4.2 282.6/80.7 47.9 11 44
Sély 15/8 389 1.0359 1.0050 1.0308 1.0257 45.2/0.1 135.2/1.7 312.5/883 26.0 13 73

Kisgy6r 46/25 201 10336 1.0023 1.0313 1.0289 311.5/120 42.0/2.2  142.3/77.8 46.3 2.4 32

Table Il. Anisotropy results for the localities studied. N/NO: number of specimens/samples; k:
mean susceptibility; P: anisotropy degree; L : magnetic lineation; F: magnetic foliation; E\
ellipsoid shape. kTax, Kinter, Amin: principal directions in polar coordinates (azimuth/inclination).
E12, E23 and E31 are confidence angles between two principal directions (1—maximum,
2—intermediate, 3—minimum)

1l. tdblazat. Anizotrépia eredmények a vizsgalt mintavételi helyekre. N/NO: példanyok/mintak
szdma; K: atlag szuszceptibilitas; P: anizotrépia fok, L : magneses lineacié; F: magneses
foliacié; E: ellipszoid alak. kTag Kinter, Kmjn: f6iranyok polarkoordinatdkban (azimut/inklinacio).
E12, E23, és E31 két féirany kozti konfidenciaszégek (1—maximum, 2—kozepes, 3—minimum)
Tabnuua Il. PesynbTaTbl aHM30TpONUM No yvactkam oT6opa npo6. N/NO: KonnyecTso
06pa3LoB/npob; K: CPefHSAA BOCMIPUUMUYMBOCTb; P: cTeneHb aHM3oTponuu; L: mMarHutHas
NVHeRHocTb; F: MarHnTHaa donvauus; E: anannconganbHas dopma; WTax, KTler. XTT:
rnaBHble Hanpas/ieHUs B NONSAPHbLIX KOOpAuHaTax (asumyT/cKnoHeHue). E12, E23, n E31

- [OBepuUTesbHbIE YI/bl MO ABYM rMaBHbIM HanpasneHnsM (1—maKcumymM,
2—cpefHee 3HaveHue, 3—MUHUMYM).

5. Discussion and conclusion

Palaeomagnetic and rock magnetic experiments of the samples, which will
be reported elsewhere, show that the main carriers of the remanence are mine-
rals of the magnetite type. In this case the susceptibility anisotropy is controlled
by the shape anisotropy and the preferred orientation of the longer axes of the
grains [Hrouda 1932].

The high mean susceptibility values as well as the existing correlation
between the anisotropy degree and the mean susceptibility and between the
anisotropy degree and the NRM intensity for the upper ignimbrite level, show
that the susceptibility anisotropy at Bogacs must be caused predominantly by
ferromagnetic minerals. However, for the localities of the lower level there is no
significant correlation between these parameters, but the NRM intensity in-
creases with the mean susceptibility. This supports the hypothesis that the
paramagnetic contribution plays a dominant role in the anisotropy of the lower
level.

Both the magnetic and the macroscopic foliation is subhorizontal, with the
minimum susceptibility axes being very close to the normal of the visible
foliation plane as with sediments deposited in a low energy environment.
However, the clustering of the maximum and intermediate axes in the foliation
plane shows that the anisotropy of the ignimbrites was most probably affected
by some additional orientation mechanism. The clustering has statistically
significant confidence parameters for two localities, i.e. for Bogacs from the
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upper ignimbrite level and for Saly from the lower level. At the other two
localities of the lower level, i.e. at Kacs and Kisgydr, the paramagnetic contribu-
tion is higher than at Saly, as can be seen from the lower values of the mean
susceptibility (Table Il). The planar orientation of the paramagnetic minerals
overprints the linear orientation of the ferromagnetic grains: the mean suscep-

tibility ellipsoids are more flattened.

The linear-planar anisotropy pattern of both ignimbrite levels is similar to
that of the sediments affected by weak horizontal stress [Graham 1966]. In such
cases the compression directions can be related to the direction of the inter-
mediate axes. Fig. 7 shows the minimum and intermediate directions of the

Fig. 7. Principal directions for the localities studied and their correlation with microtectonic
results. Stereographic projection, lower hemisphere. Circles: minimum, triangles : intermediate
directions; thin arrows: azimuthal direction of intermediate susceptibilities; arcs: confidence
angles of respective intermediate directions; heavy arrows: compression directions from
microtectonic measurements

7. &bra. A vizsgalt mintavételi helyekre vonatkozé féiranyok és korrelacidjuk a mikrotektonikai
eredményekkel. Sztereografikus vetilet, als6 félgémb. Kordk: minimum, haromszégek: kézepes
irdnyok; vékony nyilak: kdzepes szuszceptibilitdsok azimutdlis iranyai; ivek: a megfelel6
kdzepes iranyok konfidencia szogei ; vastag nyilak : mikrotektonikai mérésekbél szarmazé
nyomasiranyok

Puc. 7. [NaBHble HanpaBneHUs MO y4acTKam 0T6opa Mpo6 1 UX KOppensuus ¢ pesynbtatamu
MUKPOTEKTOHUKM. CTpaTurpacgurueckasi NpoeKLUusi, HUXKHAS nonychepa.
MwuHUManbHble (Kpyru), cpefHve (TPeyrofibHUKM) HAnpaB/eHus ; TOHKUE CTPEKM
asMMyTa/ibHble HanpaBfeHUs CPefHMUX BOCMPUUMUMBOCTEN ; Ay : AOBEPUTESbHbIE YI/bl
COOTBETCTBYIOLLUX CPEAHUX HAMPaB/EHWIA; YTOMLEHHble CTPEKN: HAanNpaB/eHUs CXaTuid,
onpegeneHHble MUKPOTEKTOHUYECKMU U3MEPEHUSIMU.
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mean anisotropy tensor for the studied localities. For Bogacs and Sély the
horizontal projections of the confidence angles of the intermediate directions
(E12, arcs) are also indicated. As these do not overlap, two horizontal com-
pression directions can be identified, i.e. 1-19" for Bogéacs (upper ignimbrite
level) and 135°-315° for Saly (lower ignimbrite level).

Microtectonic measurements in different Miocene rocks of the Biikkalja
area [Bergerat and Csontos 1988; Tari 1988] have indicated compression
directions of 10°-190° and 120°-300° at Saly and Kisgy6r, and of 10°-190° at
Bogéacs (Fig. 7, heavy arrows), and it can be concluded that the anisotropy
derived compression data are in good agreement with these.

Acknowledgements

This work was partially supported by the National Scientific Research
Fund of Hungary in the framework of the ,,Investigation of the lithosphere and
the asthenosphere* project. The author is most grateful to E. Marton for
encouragement and her advices and criticism of the manuscript. P. Mérton and
A. Nagymarosi are thanked for reviewing and critical comments.

REFERENCES

Balogh K. and Rénai Gy. 1965 : Commentary to the geological map series (at a scale of 1:200,000)
of Hungary (in Hungarian). L-34-111. Eger. Magyar Allami Féldtani Intézet, 173 p.

Bergerat F. and Csontos L. 1988: Neotectonic stress field measurements in northern Hungary,
(in prep.)

Graham J. W. 1966: Significance of magnetic anisotropy in Appalachian sedimentary rocks. In
Steinhart J. S. and Smith T. J. (eds): The Earth beneath the continents. Geophys. Monogr.
10, pp. 627-648

Hamor G., Ravasz-Baranyai L., Balogh K. and Arva-Sés E. 1979: K/Ar dating of Miocene
piroclastic rocks in Hungary. Ann. Géol. Pays Hellén. (Hors sér.), 2, pp. 491-500

Hirt A. M., Lowrie W., Clendenen W. S. and Kligfield R. 1988: The correlation of magnetic
anisotropy with strain in the Chelmsford Formation of the Sudbury Basin, Ontario. Tec-
tonophysics 145, pp. 177-189

Hrouda F. 1979: The strain interpretation of magnetic anisotropy in rocks of the Nizky Jesenik
Mountains (Czechoslovakia). Uzita geofizika, Sbornik geologickych ved 16, pp. 27-62

Hrouda F. 1982: Magnetic anisotropy of rocks and its application in geology and geophysics.
Geophysical Surveys 5, pp. 37-82

Jelinek V. 1977: The statistical theory of measuring anisotropy of magnetic susceptibility of rocks
and its application. Geofyzika Brno. 88 p.

Jelinek V. 1978: Statistical processing of magnetic susceptibility measured on group of specimens.
Stud. Geophys. Geod., 22, pp. 50-62

Rathore J. S. 1985: Some magnetic fabric characteristics of sheared zones. J. Geodyn., 2,
pp. 291-301

Rochette P. 1988: La susceptibilité anisotrope des roches faiblement magnétiques origines et
applications. PhD Thesis, University of Grenoble. 211 p.

Tari G. 1988: Strike-slip origin of the Vatta-Maklar trough, Northeastern Hungary. Acta Geo-
logica Hungarica 31, 1-2, pp. 101-109



Magnetic susceptibility anisotropy measurements... 197

MAGNESES SZUSZCEPTIBILITAS ANIZOTROPIA MERESEK BUKKALJAI MIOCEN
IGNIMBRITEKEN

BORDAS Rébert

A tanulmany a Biikkalja 4 mintavételi helyérél szarmazé miocén ignimbrit mintakon végzett
szuszceptibilitds anizotropia mérések eredményeit mutatja be. Arra a kdvetkeztetésre jut, hogy a
kézetek magneses szdvetére hatassal volt a miocén vagy annal fiatalabb feszlltségtér. A kozepes
szuszceptibilitas tengelyek alapjan két nyomasirany ismerhet6 fel: Bogacsra (fels6 ignimbrit szint)
1r-19r, Salyra pedig (als6 ignimbrit szint) 135°-315°. Ezek a meghatdrozasok megegyeznek a
mikrotektonikai mérésekkel felismert nyomasiranyokkal.

MW3MEPEHUA AHU3OTPOMWN MATHUTHOW BOCMNPUUMUYNBOCTMU
MMWOLUEHOBbBIX NTHUMBPNTOB B BIOKKAJIbA.

Po6ept BOPAALL

MprBOAATCA pe3ynbTaTbl M3MEPEHU aHW30TPOMUM BOCMPUUMYUYMBOCTM, MPOBEAEHHbIE Ha
obpasLax MMOLEHOBLIX UTHUMOBPUTOB, 0TOBPaHHbIX Ha 4-X yyacTkax Blokkanbs. [lenaetcsa BbIBOA,
4YTO HA MAarHUTHYIO CTPYKTYPY MOPOJ OKasblBaso B/MSHUWE NOJE HANPSHXKEHUS MUOLEHOBOr0 Wn
6onee monogoro Bospacrta. o ocam cpegHeit BOCNPUMMUYMBOCTY ONpejensieTca fBa HanpasieHns
naBneHus: B boray (BepXHWA MIHTMMOBPUTOBBIN Fopn3oHT) — 1le—191e; B LLait (HVXHWUIA UTHUMGPK-
TOBbI TOPU3OHT) — 13e—135e. MpuBeaeHHbIE pe3ynbTaTbl COBMajaloT C HAMPaBEHUSIMU CXXaTUs,
YCTAHOB/IEHHBIMWU MUKPOTEKTOHNYECKUMWU N3MEPEHUSAMMU.






