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Tectonic aspects of a palaeomagnetic study on the Neogene 
of the Mecsek Mountains
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Despite the general lack of unweathered Neogene outcrops in the Mecsek Mts., renewed ef
forts enabled palaeomagnetic sampling to be carried out at 29 localities of which 15 gave, after labo
ratory treatment, useful palaeomagnetic directions for the Ottnangian through Upper Pannonian.

Our results tall into tour groups: (i) this group comprises the ignimbrites aligned with the 
northern margin of the Neogene sedimentary trough which exhibit counterclockwise rotated decli
nations averaging 60°; (ii) the younger sediments of the same trough with no rotation; (iii) Tertiary 
localities from the main Palaeozoic-Mesozoic body of the Mecsek Mts, where the Cretaceous alkali 
basalts and related rocks are characterized by declinations rotated to the east, exhibit similar easterly 
declinations; (iv) the declination ot two Upper Pannonian localities from the surroundings of the 
Mecsek Mts. do not deviate significantly from the present north.

These results together with those from the Apuseni Mts. and the South Carpathians on one 
hand, and írom the Slavonian Mts. on the other — all parts of the Tisza megatectonic unit — strongly 
suggest that this megatectonic unit was not yet a rigid body during the Tertiary as some tectonic 
models suggest.
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1. Introduction

In the Pannonian Basin the most important tectonic belt is the Mid- 
Hungarian zone, which separates the North Pannonian and the South Pan
nonian (or Tisza) megatectonic units. Different sets of data, palaeomag- 
netic ones among them [e.g. MARTON and MARTON 1978; MARTON 1986; 
MÁRTON 1990], suggest that these megatectonic units must have been situ
ated far from each other in the Mesozoic, and their present arrangement 
was brought about as late as the Upper Miocene.

The North Pannonian unit is characterized by counterclockwise 
(CCW) rotations, and the angle of rotation varies both in space and time 
[e.g. MÁRTON and MÁRTON 1983, 1995; MÁRTON et al. 1996]. From the 
western part of the Tisza unit the Carboniferous through Hauterivian pa- 
laeomagnetic results are characterized by declinations which cluster 
around the present north, while the younger Cretaceous ones, which are de
rived from dykes and small intrusions related to the alkali basalt volcan- 
ism, are characterized by large clockwise (CW) rotations. From these ob
servations one can infer that the area, essentially the Mecsek Mts., under
went first a CCW rotation (after the Hauterivian) and a second, CW rota
tion after the Cretaceous. Cretaceous igneous rocks from the Apuseni Mts. 
and the Southern Carpathians [PÀTRAÇCU et al. 1990, 1992] also exhibit 
large CW rotation.

We started a palaeomagnetic study on the Tertiary of the Mecsek Mts. 
(Fig. I) with the aim of constraining the timing of the post-Cretaceous CW 
rotation. It has turned out, however, that the area is more complex than was 
previously thought and the palaeomagnetic results we present in this paper 
call for a redefinition of the Tisza megatectonic unit.

2. Tertiary geology of the Mecsek Mts.

According to HÁMOR [1970] the Mesozoic sedimentation cycle in the 
Mecsek Mountains was followed by uplift and erosion during the Palaeo
gene which resulted in peneplainization of the area. The beginning of the 
Neogene sedimentation was related to the relatively large height differ-
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Fig. 1. Study area in relation to the North Pannonian (light gi-ey) and South Pannonian 
(dark grey) megatectonic units

1. ábra. A vizsgált terület elhelyezkedése az Észak-Pannon (világos szürke) és a 
Dél-Pannon (sötét szürke) nagytektonikai egységekhez képest

ences which had been brought about by the Savian orogene. The area south 
of the Mecsekalja line was uplifted and became the provenance area for 
sediment accumulation in a slowly subsiding basin, north of the interven
ing flat mountain range along the Jakabhegy-Misma-Zengo strip.

The stratigraphical developments of the Neogene of the eastern and 
western Mecsek Mts. are somewhat different. Nevertheless, their distant 
and rather variable complexes are correctable with each other [HÁMOR, 
JÁMBOR 1964; CHIKÁN 1991] Thus, the following description of the Neo
gene stratigraphy is based on data from the eastern Mecsek Mts., where 
three sedimentation cycles can be distinguished in the Miocene.

The first cycle, which is wholly terrestric, started with the deposition 
of a fluviatile complex with pebbly and sandy beds, often with rhyolite tuff 
occurrences (‘Lower Rhyolite Tuff’ with K/Ar ages of 19.6 ±1.5 Ma.) and 
was followed by a variegated clay complex which resulted from less inten-
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sívé sedimentation in a variable dryland environment (Terrestrie complex). 
The closing member of the first cycle is the Limnic complex with grey clay, 
brown coal and sand layers. The limnic complex contains an andesite intru
sion at Komló with a K/Ar age of 19.0-19.5 Ma.

During the next cycle, introduced by the old-Styrian orogene, the sedi
mentation becomes gradually more and more marine. Transgression first 
affects the deeper parts, where sandstones and limestones with Congeria 
are formed (Congerian complex). Fluviatile transport is still intensive in 
the west but is of only local significance in the east. Elsewhere, lacustrine 
and brackish water claymarl with fishscales and sand are deposited. Dac- 
ltic tuff occurs all over the area ('Middle Rhyolitic Tuff’ with K/Ar ages of 
16.4 ±0.8 Ma.) of which the material is traceable both in the claymarl and 
the schlier complex. The latter is an open marine, always shallow water 
sedimentary complex, contemporaneous with the maximum of the Mio
cene transgression. The most characteristic sediment of the schlier is 
clay-claymarl with micaceous sand and fine sand (schlier), and sandstone, 
pebble and conglomerate in the nearshore environment (Schlier complex). 
The end of the second cycle is marked by uplift with no sedimentation in 
most areas, while fluviatile pebble, sand, brown coal, clay, etc. are depos
ited in the remaining basins (Regression complex).

The third sedimentary cycle is associated with subsidence followed by 
vertical oscillations due to the young-Styrian movements. The first beds 
(Leitha complex) were deposited transgressively with an abrasion uncon
formity onto the different, older Miocene members. The Leitha limestone 
complex reflects a nearshore environment with abrasion conglomerate and 
breccia, lithotamnic limestone, calcareous sandstone, etc. From the com
plexes that follow the Leitha complex the Brown coal complex is related to 
uplift and the Turritellan-corbulan claymarl complex to renewed subsi
dence affecting the NE, S and NW foreground of the Mecsek. The end 
member of the cycle is the Sarmatian complex with predominantly shallow 
marine deposits, with frequent transitions towards freshwater sedimenta
tion. Characteristic is the coarse Miliohdean limestone, but there are 
pebbly layers as well, and Molluscan claymarl in the basins. Traces of al
tered rhyolite tuff (‘Upper Rhyolite Tuff’, 13.7± 0.8 Ma.) occur both in the 
eastern and western Mecsek Mts.
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The general regression during the Sarmatian continued into the Lower 
Pannonian. There are several occurrences of pebbles, conglomerates and 
calcareous sandstones deposited under shallow water, paralic conditions 
(nearshore facies), and calcareous claymarl, marl, calcareous marl (basinal 
facies). In the Upper Pannonian (Pontian) — as a result of the Rhodanian 
movements — the Mecsek Mts. and its surrounding area, apart from the 
highest parts of the mountains, was again inundated. On the slopes exten
sive abrasion took place and gigantic boulders, stone blocks, pebbles and 
coarse sandstone were deposited along the shore. The open water areas are 
characterized by silt and silty claymarl.

The present morphology of the Mecsek Mts. and their environs was 
brought about by the Rhodanian movements which caused local folds in 
the pre-Pontian Miocene formations as well as imbrications (Palaeozoic 
and Mesozoic formations were thrust over Pannonian formations in the 
southern Mecsek Mts.).

3. Palaeomagnetic sampling

Sampling for palaeomagnetic measurements in the Mecsek Mts. is dif
ficult owing to the scarcity of good outcrops; this situation is especially 
true for soft rocks such as those constituting the majority of the suitable 
Neogene sites. Artifical outcrops which were made in the sixties for map
ping purposes are no longer accessible due to intensive weathering and 
thick vegetation cover. Despite this situation, we were able to sample sev
eral outcrops that seemed promising for palaeomagnetic studies thanks to 
L. Benkovics, who recently carried out a microtectonic survey of the area, 
to Z. Máté and Gy. Konrád who guided us several times to outcrops that 
were not easily accessible, and to G. Hámor for showing us some of the still 
existing key outcrops of the sixties.

The palaeomagnetic sampling localities in relation to the stratigraphi- 
cal description above are listed as follows.

Terrestric complex:
1. Árpádtető, red and grey coloured sandy clay, Eggenburgian-Ottnangian
2. Máza-Vörösvölgy, siltstone, Eggenburgian-Ottnangian
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Lower rhyolite tu ff Ottnangian:
3. Balinca graben, I. and IL, ignimbnte
4. Horváthertelend, ígnimbrite
5. Nyárádi vadászház, ignimbrite
6. Máza-Vörös völgy, ignimbrite
7. Mázaszászvár, ignimbrite

Andesite, Ottnangian:
8. Komló, multiple sampling

Schlier complex:
9. Feked, basal clastic sediment, Karpathian
10. Komló, schlier, Karpathian
11. Budafa, silt, Karpathian
12 Magyaregregy, fishscale marl, Karpathian
13. Mecsekjánosi, schlier, lower Badenian
14. ‘O rfű\ schlier, lower Badenian
15. Nagymátépuszta, grey and yellowish clay, lower Badenian
16. Husztöt, tuffaceous schlier, lower Badenian
17. Pécsvárad, limestone, lower Leitha limestone, lower Badenian 

Middle rhyolite tuff, lowermost Badenian:
18. Komló-Kökönyös, sandy tuffite
19. Erdősmecske, tuffite
20. Pécs-Vasas, tuff
21. Hetvehely, tuff
22. Kisbeszterce, tuff (ignimbrite?)

Sarmatian complex:
23. Hermann Ottó lake, porous white limestone 

Lower Pannonian:
24. Damtzpuszta, white marl
25. Geresdlak, marl
26. Kishajmás, ceramic clay

Upper Pannonian:
27. Bátaszék, dark grey claymarl
28. Kakasd, claymarl
29. Boda-Füzi erdő, white and grey clay.
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1,4, 11, 13, 14, 15, 16, 21, 22, 23, 26, 29 are from the western Mecsek 
Mts., mainly north of the Mesozoic sequence. 2, 3, 5, 6, 7, 8, 10, 12, 17, 18, 
20, 24, 25 are from the eastern Mecsek Mts. 9 and 19 are outcrops in the 
Mórágy area, and 27 and 28 are in the surroundings of the Mecsek Mts.

The palaeomagnetic samples were collected by using a portable hand
held drill. The samples were oriented in situ with a magnetic compass; the 
igneous rocks were also oriented with a sun compass. The total number of 
samples collected from the Neogene is 337. In addition, one site (9 sam
ples) was drilled at Szentkút near Pécs for samples from a Cretaceous dyke. 
This latter provided a palaeomagnetic site mean direction of D=78° 1=51° 
(with rather poor statistics K=15, aq5=21°) similar to the palaeomagnetic 
directions observed earlier for the alkali basalts and related rocks in the 
Mecsek Mts. (cf. Introduction).

4. Laboratory processing and results

The samples, cut into standard size specimens, were subjected to labo
ratory analysis in the palaeomagnetic laboratory of the Eötvös Loránd 
Geophysical Institute of Hungary and in the Geophysics Department of 
Eötvös Loránd University in the following way. Both remanent magnetiza
tion and the susceptibility of each specimen were measured in the initial 
state. Demagnetization of selected specimens from each igneous site or 
sedimentary locality took place in several steps either by alternating field 
(AF) or thermally, or by combination of the two methods. Often, one sister 
specimen was demagnetized using AF, the other by using the thermal 
method. Then, based on the behaviour of the pilot samples, the remaining 
samples of each group were also demagnetized stepwise in several incre
mental steps until the magnetic signal was practically lost or became unsta
ble. After each step of heating the susceptibility was remeasured to monitor 
possible mineralogical changes. In most cases, the magnetic fabric of the 
rocks was also studied by measuring the low-field magnetic susceptibility 
anisotropy.

Identification of the carriers of the magnetic signal, i.e. the magnetic 
minerals, took place either by measuring Curie temperatures or by the be
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haviour of their saturation remanence, i.e. IRM acquisition plus stepwise 
thermal demagnetization of their three-component IRM [LOWRIE 1990]. 
In the latter case the IRM was successively imposed along the X, 7, and Z 
axes of the sample: first in afield of 1.0T (Z), then in afield of 0.36T (7), 
and finally in a field of 0.2T (X). This method allows one to study the com
ponents of different hardness often residing in the different magnetic min
erals.

The results of the stepwise demagnetization were subjected to compo
nent analysis [KENT et al. 1983] whereby the components of the magneti
zation were separated and palaeomagnetic mean directions were calculated 
from the appropriate (stable) components (Tables I  and IT).

As expected, the different rock types responded to laboratory process
ing in widely different ways. Several sedimentary localities failed to yield 
any meaningful palaeomagnetic signal, mainly owing to the unstable be
haviour of the remanence on demagnetization. Those with well-defined re
manence are again quite diverse: some are very weakly magnetic and the 
signal is only moderately stable though the remanence is carried by mag
netite (Fig. 2: Danitzpuszta (24)). These localities are marked with b in 
Table II. The carrier of the remanence at Mecsekjánosi (13) andOrfű(14) 
is also magnetite, but the remanence is stable up to 500°C or AF 0.5 mT

Table I. Palaeomagnetic results for the igneous sites from the Mecsek Mts. 
Explanation o f symbols: Left column: identifying numbers (cf. text). n/n0: useful collected 
number of samples. D  and/: palaeomagnetic declination (D°) and inclination (7°) betöre tilt 
correction, к and oc°95: statistical parameters after FISHER [1953]. k: precision, a °95. 
semi-angle of cone of confidence at the 95% confidence level. D °, / “■: palaeomagnetic 
declination (D°c.) and inclination (I°c) after tilt correction. Dip bedding attitude, 
azimutli/magnitude of dip of bedding plane. Remark: a: result obtained by linearity 
analysis, b : result obtained from stable end points. Three results are shown tor the Komlo 
andesite (8). The first is from MÁRTON and MÁRTON [1969], the second is from MÁRTON 
[1986] and the third is from the present study. The last row shows an earlier result tor an 
ignimbrite body from the Mid-Hungarian Zone [MÁRTON and MÁRTON 1989].

I. táblázat. A mecseki magmás kőzetek paleomágneses irányai.
Jelmagyarázat: bal oldali oszlop: azonosító számok (lásd szöveg), n/n0: hasznos/gyűjtött 
minták száma, D°és/°: paeleomágneses deklináció és inklináció dőléskorrekció előtt; kés  
a°  : FlSHER-féle [1953] statisztikai paraméterek; t  pontosság, a% 5: a 95%-os 
megbízhatósági szintű konfidencia szög fele; D°c, I°c: paleomágneses deklináció és 
inklináció a dőléskorrekció után; dip: a tektonikai dőlés azimutja/a dőlés nagysága. 
Remark: a: linearitás analízissel kapott eredmény, b: stabil végpontokból kapott eredmény
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(Figs. 2. and 5). Yet another type is characterized by the presence of mag
netic iron sulphide which seems to be the only carrier of the magnetic sig
nal (Fig. 2: Bátaszék (27), Fig. 3: Magyaregregy (12)).

The igneous rocks of the Lower Rhyolite Tuff horizon (except for one 
subsite, Nyárádi Vadászház (6)) gave excellent palaeomagnetic results.

Locality 13, Mecsekjánosi, 7605A

•  icO =  76*1 O'6 SI 
O  R0 = 2* 10"1 A/m

Fig. 3. Typical demagnetization curves
A: M 7592: Magyaregregy, Karpathian fishscale marl (12), В: M 7605: Mecsekjánosi, 

Karpathian schlier (13). Leftside, modified Zijderveld diagrams. Right side: susceptibility 
(dots) and NRM intensity (circles') versus temperature 

3. ábra. Tipikus lemágnesezési görbék
A: M 7592: Magyaregregy,Kárpáti halpikkelyes márga (12),B: M 7605: Mecsekjánosi, 

Kárpáti slír (13). Bal oldal: módosított Zijderveld diagrammok, Jobb oldal: 
szuszceptibilitás (pontok) és NRM intenzitás (körök) a hőmérséklet függvényében
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The carrier of the remanence is magnetite. The dominant magnetic mineral 
in the Komló andesite (8) is hematite, probably accompanied by a minor 
amount of magnetite (Fig. 4).

The ‘primary ’ magnetic signal for all the above sites is well-defined on 
thermal or on combined AF and thermal demagnetization. Complete un-

•x.-z ® +x,-z
+3

-Y----
-X, +Z

L o ca lity  3 
B a linca  
7417A

1.0

--- 1--- 1--- 1----!--- 1----1--
2 0 0  400 600  " C

® a;0 = 46*10'sSI 
O R0 = 1.4*1 O'3 A/m

Fig. 4. Typical demagnetization curves: Komló, andesite (8 ) and Balinca, ignimbrite (3). 
x4: Modified Zijderveld diagram, combined AF and thermal demagnetization,

B: Upper-right: Modified Zijderveld diagram, thermal demagnetization. 
Lower-right: susceptibility (dotes) and NRM intensity (circles) versus temperature 
4. ábra. Tipikus lemágnesezési görbék: komlói andezit (8 ) és balinkai ignimbrit (3)

A: módosított Zijderveld diagramm, kombinált AF és termál lemágnesezés,
B: jobbra fent: módosított Zijderveld diagramm, termál lemágnesezés. Jobbra lent : 

szuszceptibilitás (pontok) és NRM intenzitás (körök) a hőmérséklet függvényében
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blocking of the remanence occurs at the Curie temperature of the carrier 
minerals (Fig. 4: Balinca (3)).

The palaeomagnetic directions in Tables I and II are shown before and 
after tilt correction with the exception of the Komló andesite (8), where 
tectonic tilting is not estimable (see below). Elsewhere, the bedding atti
tude, i.e. the azimuth and tilt angles, was either measured directly (sedi
ments) or estimated by the tilt of the nearby sediments. In the latter case, 
the directions of the magnetic fabric of the rocks were also computed be
fore and after tilt correction in order to decide whether or not the igneous 
body was tilted with the sediments.

The magnetic fabric of rocks reflects the degree of orientation of the 
magnetic domains. At some sites and localities in the Mecsek Mts. the fab
ric is weakly oriented (Fig. 5: Kisbeszterce (22)). More often, however, the 
fabric is foliated, i.e. the minima cluster and their values are significantly 
lower than those of the maximum and intermediate susceptibilities (Fig. 5: 
Balinca (3), Bátaszék (27)). Such fabric is due to compaction, and the min
ima are assumed to be perpendicular to the bedding or foliation. This is the 
characteristic fabric for the Tertiary sediments of the Mecsek Mts. When 
the fabric is viewed before and after tilt correction, the most striking differ
ence is that the minima are off-centred before tilt correction and become 
vertical (or close to it) in the tectonic system. However, there are magnetic 
fabrics that are of post-tilting age, i.e. the minima are vertical before and 
move away from the centre on tilt correction. This is the situation at 
Horváthertelend (4) and that is why the palaeomagnetic direction is consid
ered here before tilt correction for tectonic interpretation.

The magnetic properties of the Kisbeszterce site (22) (Fig. 6), which is 
thought to belong to the Middle Rhyolite Tuff horizon, are similar to those 
of the Lower Rhyolite Tuffs. The others that are also classified as Middle 
Rhyolites (19, 20, 21) are completely different: they are probably not suffi
ciently welded or consolidated for none of them yielded any palaeomag
netic result. In view of this, Kisbeszterce (22) will hereinafter be treated as 
a Lower Rhyolite Tuff occurrence.

The magnetic fabric of the Komló andesite (8) (Fig. 6) is of more than 
a little interest. Here the fabric is very strong for an igneous rock and it is 
unrelated to a compaction-type texture but could be the consequence of
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Fig. 5. Typical magnetic fabrics from the Neogene ot the Mecsek Mts. Stereographie
projections

Kcv: dots minimum susceptibilities; triangles — intermediate susceptibilities; 
squares — maximum susceptibilities. Ignimbrites ( A: Kisbeszterce (22) : 7299-7314;

B: Balinca (3): 7414-7425, and 7714-7720); Andesite (C: Komló (8 ): YM 550-7556, and 
7702-7713), and Marl (D: Bátaszék (27): 7950-7972).

The degree of anisotropy is low for the ignimbrites. On average, it is 1.3% tor Kisbeszterce 
(22) and 3.9% for Balinca (3). The minima tend to cluster about the vertical, lineation is 
poorly developed in the first, and better developed (0.2-1.2%) in the second case. The 
degree of anisotropy on average is 10.4% tor the Komló andesite (8 ) and the tabric is 

dominantly foliated (degree of foliation is 7.0 %). For Bátaszék (27) the degree of 
anisotropy is 2.5%, and the fabric is foliated

5. ábra. Tipikus mágneses szövetek a Mecsek hegység neogén rétegeiből. Sztereografikus
vetíiletek

Jelmagyarázat: pontok — minimum szuszceptibilitások; háromszögek — közepes 
szuszceptibilitások; négyzetek — maximum szuszceptibilitások.

Ignimbritek (A: Kisbeszterce (22): 7299-77314; B: Balinca (3): 7414-7425 és 7714-7720), 
andeszit (C: Komló (8 ): YM 550-7556 és 7702-7713) és márga (D: Bátaszék (27):

7950-7972)
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Fig. 6. Kisbeszterce (22) 7306A. A: Typical demagnetization curves 
Left side. Modified Zijderveld diagram. Right side: NRM intensity (circles) and 

susceptibility (dots) versus temperature. B: lowfield susceptibility versus temperature
curves

6. ábra. Kisbeszterce (22) 7306A. A: tipikus lemágnesezési görbék 
Bal oldal: módosított Zijderveld diagram. Jobb oldal: NRM intenzitás (körök) és 

szuszceptibilitás (pontok) a hőmérséklet függvényében. B: kezdeti szuszceptibilitás a
hőmérséklet függvényében

strain during the cooling of the Komló laccolith and not related to the slow 
setting of the magnetic minerals due to gravity, since it is the intermediate 
susceptibility directions which are nearly vertical and not the minima. It is 
very likely that this igneous body is unaffected by tectonic tilt.
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5. Discussion and conclusions

The igneous sites that border the Neogene sedimentary basin in the 
north exhibit large counterclockwise rotated declinations after tilt correc
tion (Fig. 7) with definitely improving statistical parameters for the overall 
meanpalaeomagnetic direction in the tectonic system (Dc = 108° ,/c —  57ó, 
and к = 19, a 95 = 18°) compared with those in the geographic system 
(Dc=108° Ic= -  62°, and к = 8, = 28°). However, the tilt correction at
Horváthertelend (4), derived from the sediments not far from the ignim- 
bnte that was sampled, does not bring the minima of the susceptibility to 
the vertical, i.e. the tilt correction is not applicable. If we recalculate the 
overall mean from the tilt corrected mean directions for sites 22, 6, 3 and 7, 
on one hand, and from the mean in the geographic system for site 4 on the 
other, the statistical parameters further improve (Table I). We suggest that 
this overall mean palaeomagnetic direction be used as one characterizing 
the rotation of the area covered by our ignimbrite sites. In fact, this is a nar
row belt bordering the Neogene trough in the north. However, we found a 
remarkably similar palaeomagnetic direction for the Sárszentmiklós rhyo
lite which is located in the mid-Hungarian Zone (Table I). The radiometric 
age of this rhyolite, originally given as 17 Ma or younger [HÁMOR et al. 
1987], is in fact a rejuvenated age [PÉCSICAY, pers. com ], so this volcanic 
body can be placed among the Lower Rhyolites.

The Komló andesite (8) is of more or less the same age as the Lower 
Tuff Horizon, yet the declination here on average is 60° (while the inclina
tion matches that of the ignimbrites). Similar clockwise rotated declina
tions were observed at Feked (9) and Danitzpuszta (24). Localities 8, 9 and 
24 are situated in an area which is the source area for the CW rotated Creta
ceous alkali basalts and related rocks (Fig. 8).

This area, in fact, comprises the western and the eastern Mecsek and 
the Mórágy Granite massif. Thus, in a way, 8, 9 and 24 date the CW rotation 
of the mam Palaeozoic and Mesozoic complexes of the Mecsek Mts.

The Karpathian-Badenian sediments from the Neogene trough 
(Table II: 12, 13, 14, 16, 18 ) exhibit large scatter before, and reasonably 
good grouping after tilt corrections. The overall mean declination direction 
is close to the present north (Fig. 7).
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The declinations of two of the three Upper Pannonian localities (27 
and 28) are exactly the same (21°, if  we convert both directions in Table II 
to normal polarity ) with inclinations which are a bit shallow for locality 
28, so the 21° declination may not signify rotation On the other hand, the 
tendency for CW rotation may be noted (Fig. 8).

The lack of rotation in the Karpathian-Badenian sediments in the Neo
gene trough as opposed to the large CCW rotation of the ignimbrites at the 
northern margin of the same trough (Fig. 7) sets a limit to the time of the 
rotation north of the main Palaeozoic-Mesozoic body of the Mecsek: the 
rotation must have occurred some time close to the Ottnangian-Karpathian 
boundary. Though the outcrops of the ignimbrites are aligned with the 
northern margin of the Neogene trough, the rotation may be of regional 
character, as suggested by the surprisingly similar palaeomagnetic direc
tion observed for Sárszentmiklós (Table I).

There seems to be no fault boundary between the Neogene trough and 
the area which rotated clockwise. Thus we suggest that this area was thrust 
over the Neogene trough (the extent of the thrust cannot be estimated on 
palaeomagnetic grounds) after the termination of the rotation in the latter,
i.e. not before the Karpathian. It is more likely, however, that the rotation 
(or part of it) is linked with the intra-Pannonian compressional event 
[B EN K O V IC S 1997], since the Lower Pannonian Danitzpuszta (24) exhibits 
large rotation whereas the Upper Pannonian localities (27 and 28) only 
slight, i.e. negligible, CW rotation.

Very recently two palaeomagnetic studies have dealt with the Tertiary 
rotation of the Tisza megatectomc unit outside of the Mecsek Mts. In one of 
them, the authors concluded that a CW rotation of 60° of the Apuseni Mts. 
took place between 14 and 12 Ma, i.e. during late Badenian—early Sarma- 
tian [PA N A IO TU  et al. in prep.]. The magnitude of this rotation is quite 
similar to what we observe on average for localities 8, 9 and 24 in the 
Mecsek Mts. but the timing may be different. Unless we ascribe the palaeo
magnetic direction for 24 (Lower Pannonian in age) to local tectonics, our 
data suggest an intra-Pannonian rotation. It should be pointed out here that 
locality 24 is close to the Mecsekalja tectonic zone which is a left-lateral 
strike-slip [BENKOVICS 1997] requiring CCW rotation. Since the declina
tion we observe here is rotated to the east it is hard to associate it with
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Fig. 7. Palaeomagnetic site and locality mean directions from the Mecsek Mts. 
Stereographic projection

Block. Karpathian-Badenian sediments (12, 13, 14, 16, 18): small squares: before tilt 
correction, bigger squares: after tilt correction. Overall mean with a .95 is interpreted as 

indicating no significant rotation of the source area after the Ottnangian.
Blue: site mean directions with co^'s for the sites ignimbrite ( 3, 4, 6 , 7, 22).

Red: site mean directions with o^s's for sites 8 , 9, 24.

7. ábra. Paleomágneses középirányok a Mecsek-hegységből. Sztereografikus projekció. 
Fekete: kárpáti-bádeni üledékek (12, 13, 14, 16, 18); kis négyzetek: döléskorrekeió előtt, 

nagyobb négyzetek: döléskorrekeió után. Az összesített középirány a konfidenciakörrel azl 
indikálja, hogy az üledékes terület az ottnangi után nem rotált.

Kék: az ignimbritek (3, 4, 6 , 7, 22) középirányai konfidenciakörökkel.
Piros: a 8 , 9 és 24 számú mintavételi helyek középirányai
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Cretaceous: green arrows', Ottnangian -  Lower Pannonian: orange arrows', Upper 
Pannonian: yellow arrows. Numbers refer to Tables I and II.

8. ábra.. A Mecsek hegység paleomágneses deklinációi 
Kréta: zöld nyilak', ottnangi-alsó pannon: narancssárga nyilak', felső pannon: sárga nyilak. 

A számok az 1. és II táblázatokra utalnak

F ig. 8. P a l a e o m a g n e t i c  d e c l i n a t i o n s  f o r  th e  M e c s e k  M t s .
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movements along the Mecsekalja-zone. The second study concerns the 
Slavonian Mts. in Croatia. Here Ottnangian through Lower Pannonian 
rocks exhibit CCW rotations with an average angle of 40° [MÁRTON et al. 
in press].

Summarizing, it is concluded that the Tisza megatectomc unit cannot 
be characterized by consistent palaeomagnetic directions in the Tertiary. 
The palaeomagnetic data suggest that the eastern part (Apuseni Mts. and, 
along with this, probably the Southern Carpathians) rotated as a rigid area. 
In the west, the situation is more complicated. The Mecsek Mts. proper 
must be divided into two differently moving units: north of the Palaeozoic 
-Mezozoic main body of the Mecsek Mts. the CCW rotations must have 
been terminated by the Karpathian; the main body of the Mecsek was 
probably emplaced during the Intra-Pannonian compressional event with a 
CW rotation — more or less at the same time that the CCW rotations oc
curred in the Slavonian Mts.

This scenario suggests that the present arrangement of the elements of 
the Mesozoic-Palaeozoic basement complex of the Tisza megatectonic 
unit was brought about by Neogene tectonic movements. Consequently, 
the Tisza megatectonic unit as defined by several authors [BALLA 1984; 
CSONTOS et al. 1992;KovÁCetal. 1994] cannot be reconstructed as a rigid 
tectonic unit in the Tertiary.
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A Mecsek neogén paleomágnességének tektonikai vonatkozásai

MÁRTON Ernő és MÁRTON Péter

Noha a mecseki harmadkor fel tártsági viszonyai meglehetősen kedvezőtlenek, többszöri 
erőfeszítések árán 29 mintavételi helyről sikerült paleomágneses mintákat gyűjteni, amelyekből a 
megfelelő laboratóriumi vizsgálatok elvégzése után 15 szolgáltatott értelmezhető paleomágneses 
irányokat az ottnangitól a felső pannonig terjedő időszakra.

Az eredmények a következőképpen csoportosíthatók: A neogén íildékes medence északi 
peremén sorakozó ignimbritek 60°-os nyugati rotációt mutatnak. Ugyanezen medence fiatalabb 
üledékein nincs mérhető rotáció. A Mecsek fő tömegét képező paleozoós-mezozoós képződmé
nyein lévő harmadkori mintavételi helyek hasonló mértékű keleti rotációval jellmezhetők mint a 
kréta bazaltok és egyéb magmás kőzetek. Végül a Mecsek környezetében lévő három felső pannon 
korú képződmény rotáció mentesnek bizonyult.
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Ezek az eredmények, összevetve egyrészt az Erdélyi-középhegységből (Apuseni hegység) és 
a Déli Kárpátokból, másrészt a Szlavóniai Szigethegységből származó adatokkal (a Mecsekkel 
együtt mind a Tisza egység részei), arra utalnak, hogy — ellentétben kurrens tektonikai modellekkel 
— a Tisza egység a harmadkorban még nem tekinthető konszolidálódott merev tömbként.
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