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STRUCTURAL ROTATIONS FROM PALEOMAGNETIC DIRECTIONS
OF SOME PERMO-TR1ASSIC RED BEDS, HUNGARY

Emé MARTON* and Donald P. ELSTON**

Oriented samples of Permo-Triassic red beds were collected at five localities in the Balaton
Highlands, one locality in the Bikk Mountains, and two localities in the Mecsek Mountains. The
objective was to obtain paleomagnetic directions, and poles calculated therefrom, for the evaluation
of possible structural rotations for these different tectonic blocks.

Statistically well defined paleomagnetic directions were obtained following stepwise thermal
cleaning and the analysis of measured and removed remanence at each step for four localities in
the Balaton Highlands (normal polarity) and for two localities in the Mecsek Mountains (reversed
polarity).

The directions depart significantly from the present field direction indicating an ancient
remanence. However the carriers of the magnetization appear complex and may contain post-fold-
ing as well as pre-folding components of magnetization. Nonetheless, tilt-corrected directions that
support the results of an earlier paleomagnetic study indicate that Balaton Highlands are rotated
about 50° in a counter-clockwise sense with respect to the Mecsek Mountains (Mecsek Mountains
Deci. 177.4°. Inch —5.0°, reversed polarity; Balaton Highlands, Deck 307.2°, Inch 11.0°, normal

polarity).
Comparison is made with paleomagnetic results from rocks of comparable age in the Mediter-
ranean area.

Keywords: palaecomagnetism, complex magnetization, thermal demagnetization, structural rotation,
central Mediterranean

1. Introduction

From the viewpoint of plate tectonics, Hungary belongs to the tectonically
complicated Mediterranean region. Paleomagnetic measurements have already
shown that even a small area, such as that of Hungary, can be subdivided into
terranes that have had different rotational histories arising from Alpine or-
0genesis [Marton-M arton 1978, 1930].

In view of the lack of fully oriented drill cores, paleomagnetic studies for
tectonic analysis have been restricted to the sampling of outcrops. Results of
this work have shown that minimum two units lie west of the River Danube
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(Transdanubia), one including the Transdanubian Central Range*, and the
other including Southeast Transdanubia comprising the Mecsek Mts. and Vil-
lany hills.

East of the Danube River, we have only a very limited knowledge of the
subdivision and the history of rotations. Outcrops of rock older than Pannonian
age are found in the North Hungarian Mountain Range. The paleomagnetic
directions known from that area [Marton 1980/a, Marton 1981, M arton
1983] lead to the conclusion that at least certain parts of the North Hungarian
Mountain Range were rotated in a counter-clockwise sense prior to occupying
their present position. Thus the North Hungarian Mountain Range could have
moved in coordination with the Transdanubian Central Range, but the estimate
of the duration and the degree of the coordination cannot yet be made.

The paleomagnetic technique has been most commonly applied for con-
tinental-scale tectonic studies. Each continent has a unique apparent polar
wandering path (successive determinations of the position of the magnetic poles
relative to a continent), which represents its movements relative to the Earth’s
axis of rotation. Because the paths represent the movements of continents with
respect to one another, the past positions of the continents can be reconstructed
by matching polar wander curves. This principle can be applied across all levels,
because not only the major continents, but even small tectonic units can have
unique polar paths. Eventually, we should be able to reconstruct the relative
motions of the Mediterranean fragments, although the recognition of the paleo-
magnetically different units and the construction of their respective polar paths
will be a long process. Nevertheless, each new determination contributes to the
general solution, and at the same time places new constraints on any plate-
tectonic reconstruction model.

Paleomagnetically, the Permian Period is poorly defined in Hungary. We
decided to attack the problem of determining paleomagnetic poles from fine-
grained clastic red beds by joining forces. The method developed in the United
States on collecting suitable samples and isolating the remanence residing in
detrital hematite [for example, Eiston-P urucker 1979], was integrated with
experience accumulated in Hungary on analyzing complex magnetizations in
general [Marton 1980/b, M arton 1984], and unraveling of multi-component
remanence of red limestones in particular [Marton et al. 1980].

2. Sampling and laboratory treatment

In 1982, we collected samples at five localities in the Balaton Highlands
(part of the Transdanubian Central Range), one locality in the Biikk Mountains
(North Hungarian Mountain Range), and two localities in the Mecsek Moun-
tains (Southeast Transdanubia, Fig. 1).

* In an attempt to unify geographical names, the editors use “Transdanubian Central Range” in

accordance with former usage of Geophysical Transactions. The authors used “Transdanubian
Central Mountains”, and in some references it appears as “Transdanubian Middle Mountains”
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Fig. 1. Sampling localities in Permo-Triassic red beds of Hungary
Balaton Highlands: BP Balatonalmadi, Vadvirag utca;
BQP Balatonalméadi, quarry; BAP Balatonaréacs; BFP Balatonfiired; KP Kévagoors
Mecsek Mountains: EPZ — Egédpuszta; EPRB — Boda
Bikk Mountains: SBP  Szilvasvarad, Bacsovolgy

l. abra. Permo-tridsz voros lledékek mintavételi helyei Magyarorszagon
Balatonfelvidék: BP Balatonalmadi, Vadvirag utca; BQP— Balatonalmadi, kéfejtd;
BAP Balatonaracs; BFP — Balatonfiired; KP — K&vagoors
Mecsek hegység: EPZ — Egédpuszta; EPRB — Boda
Bikk hegység: SBP  Szilvasvarad, Bacsovolgy

Puc. I. MecTa B3AT1A 06pa3LLoB NepMOo-TPMacoBbIX KPaCHOLBETHbLIX OT/I0XEHWA B BeHrpum
MpunbanaToHcke ropbl: BP — c. BanatoHanmagbl, yamuya Bagsupar; BQP — c. banaToH-
anmagbl, kapbep; BAP — c. banaToHapay; BFP — r. banatoHgtopes; KP - c. Kéearoépuu
Meuekckue ropbr.EPZ — 3reanycta; EPRB — c. boga
[opbl Blokk: SBP - Cunalwusapag, fon. bayo

The remanence and the susceptibility of each sample was measured in the
natural state. Pilot samples, selected to represent each of the localities, were
partially cleaned by stepwise heating and cooling in a magnetically field-free
space. The remanence and the susceptibility were measured after each step.

The pilot studies indicated that the natural remanence cleans readily, i.e.,
the plot of the vectors trace as lines that project to the origins of orthogonal
demagnetization diagrams at an early stage of the demagnetization analysis
(Figs. 2a, 2c, 3a, 3c, 4a, 4c). All pilot samples exhibited decreases in susceptibil-
ity at moderate temperatures (Figs. 2b, 2d, 3b, 3d, 4b, 4d) due to the conversion
of maghemite to the stable mineral hematite. In some pilot samples, the suscep-
tibility remained unchanged on further heating (Figs. 2b, 2d, 3b, 4b), whereas
in other samples the susceptibility increased abruptly (Figs. 3d, 4d) indicating
the formation of a new magnetic phase. Increases in susceptibility were ac-
companied by the onset of spurious magnetizations (Figs. 3c, 4c), i.e., the end
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points of the magnetic vectors that formerly plotted as straight line traces (slight
deviations from a line being permitted), became erratic.

Fig. 2. a) and c). Orthogonal plots of the change in direction and intensity of the natural
remanence on stepwise heating: D, declination; /, inclination
b) and d). Change of the intensity (solid circle) and the susceptibility (open circle) on stepwise
heating, both normalized with respect to initial values

2. abra. a) és c). A természetes remanens magnesezettség iranyanak és intenzitdsanak valtozasa
lépcs6zetes hbkezelésre: D, deklinacio, /, inklinacio. Ortogonalis vetlletek
b) és d). A kezdeti értékre normalizalt intenzitas (teli korok) és a szuszceptibilitas (ires korok)
valtozasa lépcsézetes hékezelésre

Puc. 2. a) u c). VI3MeHeHWe HanpaBfeHUs Y MHTEHCUBHOCTY eCTECTBEHHOW OCTAaTOYHON
HaMarHM4aHHOCTW Npu CTyneH4yaToli TepmoobpaboTke: D CK/IOHEHUWe, | — HaK/oHeHMe.
OpTOroHabHbIe MPOeKLMK
b) nd). Vi3mMeHeHWe OTHECEHHbIX K UCXOAHbIM 3HAYEHWUSIM UHTEHCUBHOCTU (MOMHbIE KPYru)
1 BOCMPUMMYMBOCTU (NyCTble KPYrun) nNpu CTyneH4aToli TepmoobpaboTke
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Fig. 3. a) and c). Orthogonal plots of the change in direction and intensity of the natural
remanence on stepwise heating: D, declination; /, inclination
b) and d). Change of the intensity (solid circle) and the susceptibility (open circle) on stepwise
heating, both normalized with respect to initial values

3. abra. a) és c). A természetes remanens magnesezettség iranyanak és intenzitasanak valtozasa
lépcs6zetes hékezelésre: D, deklinacio, /, inklinacié. Ortogonalis vetiletek
b) és d). A kezdeti értékre normalizalt intenzitas (teli kérok) és a szuszceptibilitas (lires korok)
valtozasa lépcsézetes hékezelésre

Puc. 3. a) n c). M3ameHeHWe HanpaBneHNs U UHTEHCMBHOCTM €CTECTBEHHOI OCTaTOYHOM
HamMarHM4YeHHOCTU MpuW CTyneH4aToli TepMoo6paboTke: D — CK/IOHEHUE, | — HAK/OHEHNe.
OpToroHanbHble NPOEKLMK
b) 1 d). /3meHeHNe OTHECEHHbIX K UCXOAHbIM 3HAUEHUSAM UHTEHCUMBHOCTU (MOJHbIE KPYri)
1 BOCMPUUMYMBOCTU (MYCTble KPyru) Npu CTyneH4aToli TepmMoobpaboTke



lunit: 10 '3 A/m

C)

Down

RED SOSTONE

b)

Fig. 4. a) and c). Orthogonal plots of the change in direction and intensity of the natural
remanence on stepwise heating: D, declination; /, inclination
b) and d). Change of the intensity (solid circle) and the susceptibility (open circle) and the
degree of susceptibility anisotropy (small dots in Fig. 4d) on stepwise heating, all normalized
with respect to initial values

4. dbra. a) és c). A természetes remanens magnesezettség iranyanak és intenzitasanak valtozasa
lépcs6zetes hbkezelésre: D, deklinacid, /, inklinacié. Ortogonalis vetiiletek
b) és d). A kezdeti értékre normalizalt intenzitas (teli korok) és a szuszceptibilitas (lres korok),
valamint a szuszceptibilitds anizotropia fok (pontok a 4/d abran) valtozasa lépcs6zetes
hékezelésre

Puc. 4. a) n c). VI3MeHeHne HanpaBneHWUs U UHTEHCUBHOCTY eCTECTBEHHOW OCTaTOUYHOW
HamMarHM4YeHHOCTU NpY CTyneHuYaToll TepMoo6paboTke: D — CK/IOHeHWe, | — HaKNOHEHUe.
OpTOroHanbHble NPOEKLUM
b) n d). 3meHeHMe OTHECEHHBIX K UCXOAHbIM 3HAYEHWUSIM WHTEHCUBHOCTMW (MOMHbIE KPYTi)

1 BOCMPUUMYMBOCTY (MyCTble KPYru), a TakxKe CTeneHW aHWM30TPONUM BOCMIPUUMYMBOCTU (TOUKM
Ha puc. 4/d) npu cTyneH4yaToli TepMoo6paboTke
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Optimum cleaning temperatures for the individual collections were selected

based on the behavior of the pilot samples. The following criteria were used:

1) the remanence becomes single-component, with intensities adequate for
measurement;

2) magnetization residing in undesirable magnetic minerals, such as maghe-

mite and hydrated iron oxides, is removed,;

3) new mineral phases with high susceptibilities are not formed.

All samples were cleaned at the optimum temperatures selected for the
individual localities, and commonly at lower and higher temperatures than
optimum, as well.

Stable directions: Partial demagnetization of the samples at the optimum
temperatures yielded statistically well-defined directions for two sample groups
from the Mecsek Mountains (EPZ and EPRB, Fig. 1) and for one group from
the Balaton Highlands (BP, Fig. 1and Table 1). These groups are designated
as reliable in the traditional sense.

Sites BQP from the Balaton Highlands and SBP from the Biikk Mountains
(Fig. 1) exhibited large scatter at all cleaning temperatures. Thus, they are
useless for tectonic evaluation.

The traditional approach of isolating a stable direction failed for three
sample groups from the Balaton Highlands. We found, however, that the
remanences of sites BAP and BFP (Fig. 1) are statistically well defined and plot
away from the present field direction at lower than optimum temperatures
(Fig. 5). We could even improve the statistics of the groups by calculating the
locality means from subtracted vectors (removed remanence) instead of the
measured ones (Table I). The demagnetization analysis indicates that the
“meaningful” signal in these rocks resides in the metastable mineral maghemite
rather than in hematite.

Subtracted vectors proved to be extremely useful for locality KP. The
measured vectors here exhibit a great-circle distribution throughout, i.e., the
overprint along the present field direction could not be removed. Examination
of the subtracted vectors, however, revealed two components of the composite
magnetization: one plotting close to and the other plotting well away from the
present field direction (Fig. 6). The locality mean direction, of course, was
calculated from the directions that lay well away from the present field (Table 1).
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Fig. 5. Stereographic plot showing locality means after tilt correction (enclosed by circles drawn
at the 95 percent confidence level). Sites from the Balaton Highlands without confidence circles
are directions before correction for tilt. For labels refer to Fig. 1 An earlier result from
Egédpuszta (same locality as EPZ) is show for comparison. Although the confidence circles are
similar, the new result is an improvement, because the k value, indicating the degree of
divergence of the vectors, is better for EPZ than for Egédpuszta, 1968

5. abra. A mintavételi helyek délés-korrigalt kozépiranyai a95-tel. A konfidencia kérok nélkali
kozépiranyok a Balaton-felvidéki mintavételi helyek kdzépiranyai tektonikai korrekcio el6tt.

A jeldlések magyarazatara lasd 1 abra. Osszehasonlitasképpen egy korabbi meghatarozas
eredményét is abrazoltuk Egédpusztarél (EPZ-\elazonos mintavételi hely). Bar a konfidencia
korok hasonl6ak, az Gj eredmény mégis jobb mindségl, mint a régi, mert k értéke, amely
a vektorok parhuzamossagat jellemzi, jobb EPZ-re, mint az Egédpuszta 1968-as meghatarozasé

Puc. 5. CpefiH/e HanpaBfeHus MecT B3ATUA 00pas3L0B NOCNe BHECEHWS NOMPaBKW 3a Hak/IOH
c a,,. CpefHve HanpaBneHus 6e3 KPyros fOBepus MPeLCTaBNAOT CO60MA cpefHWe HanpasfeHns
MecCT B3ATMUS 06pa3uoB MpnbanaToHCKMX ropax nepep BHECEHWEM TEKTOHWYECKOW NONpaBKw.
YcnoBHble 0603HaYeHMs faHbl Ha puc. 1 [na conocTaBneHns n3obpaxeHbl Takke pesynbTathl
npeXxKHero onpegeneHns ¢ regnycta (MecTo ofgmHakoBoe ¢ EPZ). XoTa kpyru fosepus
MOX0XW, HOBbIA pe3ynbTaT BCe-Taku OT/IMYAETCA NO KauyecTBY MO CPABHEHMWIO CO CTapbiM
pe3ynbTaToM, NMOTOMY YTO 3Ha4eHWe K, KOTopoe 0603HayaeT napanfieslbHOCTb BEKTOPOB, /yulle
ana EPZ, uem onpefeneHve Ha 3regnycta B 1968 r
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Fig. 6. Balaton Highlands, site KP. Stereographic plot showing measured vectors at 500 °C
(solid circles) and removed vectors between 500 °C and 400 °C (points encircled)

6. abra. Balaton-felvidék KP jel(i mintavételi hely. Az 500 °C-os tisztitasi 1épésben mért (teli
korok) és az 500 és 400 °C kozott elveszitett (bekarikazott pontok) magnesezettség iranyai
szogtartd vetileten

Puc. 6. MecTo B3ATMs 06pasua ¢ 0603HaveHnem KP B MpubanaToHCKMX ropax. MpusegeHbl
HanpaB/feHNs HaMarHWYeHHOCTU, 3aMepeHHO B wary ounuieHns B 500 °C (NONHbIMK Kpyramu)
1 notepenHoin mexxay 500 n 400 °C (06BeAeHHbIE KPY>KKOM TOYKM), Ha CTepeorpafuyeckoi
npoeKkLun

3. Discussion

The locality mean directions for the statistically well defined groups are
shown in Figure 5. The directions, corrected for local tilt, are plotted with their
confidence circles at the 95 per cent probability level. As seen in Figure 5, all
directions depart significantly from the present field direction, indicating high
stability and an ancient age for the remanence no matter what the carrier of the
magnetization is. Moreover, the locality mean directions from the Mecsek
Mountains plot in a different part of the sphere than directions from the Balaton
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Highlands. This latter observation supports the earlier conslusion of Marton
and Marton [1978, 1980] that the Transdanubian Central Range and the
Mecsek Mountains have undergone different rotations.

The foregoing conclusions are not influenced by the actual age of the
magnetizationwhich we cannot demonstrate to be older than the tectonic phase
responsible for the local tills.

Unfolding, ie. correction for local tilts, is one of the most powerful tests
for establishing an early age for remanent magnetization. When the scatter in
directions significantly increases on unfolding, the characteristic remanence
postdates tilting of the strata. In contrast, if the scatter decreases significantly,
the remanence is older than the folding. When a magnetization is sufficiently
stable to survive a tectonic episode, there is a reasonable chance that the
magnetization was acquired early, either during or shortly after accumulation
of the strata.

The fold test was not conclusive for the sampled localities because neither
a significant decrease nor an increase in scatter was observed on application of
tilt corrections. One reason is that the differences in the local positions are small
with respect to the uncertainty of the individual mean directions (as expressed
in the value of a95, see Table I). Alternatively, some of the localities may exhibit
pre-folding remanences, whereas others may exhibit postfolding remanences.

Although a better control on the actual ages of the statistically well defined
magnetizations is desirable, results from the present study are not inferior to
results obtained from rocks of similar age elsewhere in the Mediterranean area.

Rotations of areas relative to their present positions, and with respect to
other tectonic units, are best shown by declinations. The mean declination for
the Balaton Highlands points to the western-southwestern connection of the
Transdanubian Central Range, whereas the mean declination of the Mecsek
Mountains points to an eastern-southeastern connection (Fig. 7), similar to
declinations for other than Permian rocks [Marton 1984, 1985].

The actual age of the magnetization is not critical for the analysis of
rotations because the declinations, corrected and uncorrected for tilt, are very
similar. However, inclinations are more of a problem. The tilt-corrected inclina-
tions fit the overall picture (Fig. 7), i.e., they are low and indicate that, as in
other parts of the Mediterranean, the units sampled in Hungary accumulated
at a near-equatorial latitude.

However, the inclinations obtained for the Balaton Highlands disagree
with inclinations obtained from somewhat younger Hungarian strata to an
extent that it appears to contradict their supposedly close geologic ages (late
Permian and early Triassic). Moreover, even the highest corrected inclination
(KPF Table 1) is much lower than the inclinations obtained from Triassic
marine strata (+38°, +4I', +35° +35° +33° oldest Scythian, youngest
Carnian) [Marton-M arton 1983]. In order to solve this problem, studies need
to be continued in two directions. On the one hand, additional work is needed
on red beds that display significantly different tilts. On the other hand, the
possibility of the existence of an inclination error in the red beds will have to
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be investigated (and eliminated?) and the reason(s) for the existence of markedly
different inclinations between the red beds and the somewhat younger gray
marls elucidated and resolved.

Fig. 7. Declinations measured on Carboniferous, Permian, and Triassic rocks of the Central

Mediterranean.

References: 1 Edel et al. 1981; 2. Zijderveld et al. 1970 a, Westphal et al. 1976; 3. Horner-L ow-

rie 1981; 4. VandenBerg 1979; 5. VandenBerg-W onders 1976; 6. Heiniger 1979; 7. Heiniger

1979; Zijderveld et al. 1970/b, Férster et al. 1975; 8. Zijderveld et al. 1970/b; 9. Manzoni 1970;

10. Manzoni 1970; 11. Manzoni 1970; 12. Marton 1984; 13. Present paper; 14. Marton-Marton

1983; 15. Marton 1984; 16. Present paper; 17. Marton, unpublished; 18-23. Krs et al. 1982,

24. Marton, unpublished; 25-27. Nozharov et al. 1980

7. abra. A kozéps6 Mediterran terlletr6l karbon, perm és triasz kézeteken meghatarozott deklinaci-
ok iranyai
1 — Afrikai-Arabiai el6tér; 2 — a Tethis déli kontinentalis szegély lledékei; 3 — Ausztro-alpi
teriilet; 4 - oceani maradvanyok (ofiolitok), kontinentalis elemekkel; 5 — Pieniny szirtov;
6 — a Tethis északi kontinentalis szegély tledékei

Puc. 7. HanpaBneHus CKNOHeHUs, onpedenieHHble Ha nopofax kap6oHa, nepma u Tpuaca co
cpefHeii yactu bacceiiHa Cpean3eMHOro mops
1— Adpo-Apabckuin hopnaHi; 2 — 0CafKu HXHO-KOHTUHEHTanbHOro 6oprta TeTuca; 3 —
ABCTpo-anbnuiickas Tepputopus; 4  oKeaHUYeckue OCTaTKU (0PMONUTBI)
C KOHTUHEHTa/IbHBIMW 371eMeHTaMK; 5 — 30Ha MbeHUHCKUX YTecoB; 6 — ocafKm
CEeBEPO-KOHTUHeHTaNbHOro 6opTta TeTuca
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MAGYARORSZAGI PERMO-TRIASZ VOROS ULEDEKEK PALEOMAGNESES
VIZSGALATA

MARTONNE SZALAY Erné és Donald P. ELSTON

Irdnyitott mintakat gydjtottink 6t permo-tridsz vords homokké feltarasbél a Balaton-
felvidéken, egy feltarasbol a Biikk hegységhdl és két feltarasbol a Mecsek hegységbdl. Célunk az
volt. hogy paleomagneses iranyokat és pélusokat hatdrozzunk meg, amelyek alkalmasak a kiillonbo-
z6 tektonikai egységek lehetséges rotacioinak kiértékelésére.

Statisztikusan jol definialt iranyokat sikeriilt meghatarozni a Balaton-felvidék négy, a Mecsek
hegység két feltarasabol szarmazé kdzetein tobb Iépésben végzett termikus tisztitds és a mért és
eltavolitott remanencia elemzésének eredményeként.

Az iranyok szignifikansan eltérnek a mai tér iranyatol és ez a remanencia id6s korat bizonyit-
ja. Ennek ellenére a magnesezettség hordozoi komplexek és egyarant lehetnek gydrédés el6ttiek és
utaniak is. Mégis, a helyi d6léssel korrigalt iranyok, amelyek a korabbi paleomagneses eredmények-
kel dsszhangban vannak, azt mutatjak, hogy a Balaton-felvidék kb. 50°-ot fordult el a Mecsek
hegységhez képest (Mecsek hegység: deklinacio: 177,4°, inklinacio: -5,0°, forditott polaritas; Bala-
ton-felvidék: deklinacio: 307,2°, inklinaci6: 11,0°, normal polaritas).

A meghatarozott iranyokat dsszehasonlitjuk a Mediterran teriletr6l ismert hasonlé koru
paleomagneses eredményekkel.

NMANEOMATHUTHOE NCCNEAOBAHWE NMEPMO-TPUACOBbBIX KPACHOUBETHbIX
OTNOXEHWNW B BEHI'PIN

OMé MAPTOH un OowHang M. 9/1ICTOH

OpueHTMpPOBaHHbIe 06pasLbl 66111 cobpaHbl U3 NATU 06HAXEHWA NepMO-TPUACOBLIX Kpac-
HOLIBETHbIX MecYaHUKoB B MpubanaToHCKMUX ropax, U3 Of4HOro 06HaXeHUs B ropax BrokK n Asyx
obHaxeHwun B ropax Meuek. Halla Lenb 3akntovanach B ONpeLe/ieHnn NaneoMarHuTHbIX Hanpase-
HWI 1 NONKOCOB, KOTOPbIE NO3BONAIOT OLEHUTb BO3MOXHbIE BPaLLEHNUS Pa3NYHbIX TEKTOHUYECKNX
efnHnL,

Y panocb onpefennTb CTaTUCTUYECKU HafeXHbIe HanpaBneHns Ha Nopojax, e3dTblX U3 YeTbl-
pex o6HaxKeHWU MpnbanaToOHCKMX rop 1 ABYX 0OHaXeHUA MeuekcKMX rop, B pesynbTaTe CTYNeH-
4aToli TEPMUYECKOW YMCTKM W aHann3a 3aMepeHHOl 1 YAaneHHON Npy YACTKE OCTaTOYHON Hamar-
HWYEHHOCTHU.

HanpaBneHna xapakTepHO OTK/IOHAKOTCA OT HanpaB/IeHNs HACTOALLEr0 NONS, YTO NOLTBEPXK-
[aeT ABEPHOCTb OCTaTOYHON HaMarHMYeHHOCTW. HecMoTps Ha 3TO, HOCMTENW HamMarHWY4eHHOCTU
ABNAIOTCA CNOXHLIMW U MOTYT MPOUCXOAWUTb W3 AOCKIaA4aTOM WM MOCNeCKNaf4vaToi 3noxu.
Bce-Taku, HanpaBneHus, NOMpaB/ieHHbIe 38 MECTHbIE HAK/IOHbI, KOTOPbIE COrNacyoTCs C MPeXHUMM
naseoMarHUTHbIMW pe3ynbTaTaMu, NOKasblBalT, YTO paiioH [pm6anaTOHCKMX rop COoBepLuunn
NoBOPOT Ha OK. 50° Mo cpaBHeHWtO ¢ Meuekckumu ropamu (ropbl Meuek: CKnoHeHue: 177,4°
HaknoHeHne: —b5,0°. o6paTHas NonspHOCTb; MpubanaToOHCKMeE ropbl: CKNoHeHue: 307,2°, HaKNoHe-
Hue: 11,0°, HopmanbHasi NONSPHOCTD).

OnpegeneHHble HanpaBneHMa GblanM CONOCTaB/EHbI C NaneoMarHMTHbIMK pasynbTaTtamMbl Ans
nopoj nofobHOro Bo3pacTta, KOTOpble U3BECTHbI B 6acceiiHe Cpefu3eMHOro mMops.



