PALEOMAGNETIC MEASUREMENTS IN THE LOESS SEQUENCES
AT PAKS AND DUNAFOLDVAR, HUNGARY

M. PECSI—M. A, PEVZNER*

In Hungary on the west bank of the Danube, to the south of Budapest occurs
a thick loess mantle overlying Pliocene, Pannonian sediments. The chronology of
this loess sequence has been discussed for several decades in both the Hungarian
and international stratigraphical literature. The interest of students of the Qua-
ternary was aroused particularly by the loess exposure more than 50 m thick in
the brick-yard at Paks.?

Similar to the Paks exposure in respect of its stratigraphy is the loess sequence
of the high bank at Dunafoldvar (Fig. 1.). According to the investigations
carried out so far, the loess and loess-like sediments and the interbedded sand
and fossil soil layers embrace the greater part of the Pleistocene. Some authors
consider the outcrop at Paks to be a standard seclion representing the key to
the stratigraphy of Hungary’s Pleistocene loesses (ADAM—MAROSI—SZILARD,
1954; P. Kr1vAwn, 1955). In the exposures under consideration the sequence of
loess and loess-like sediments in sub-divided into a younger and an older loess
member that can be distinctly delineated.

The stratigraphy of the younger loess complex of Hungary

For the precise dating of the younger loesses, several data are available:

1. vertebrate fauna, occurring sporadically with a spectrum indicative of the
Upper Pleistocene [Elephas primigenius, Mormota primigenius, Coelodonta anti-
quitatis, Equus sp. (Wiirm type), Cervus sp., Cervus elaphus, Alces alces, Bison
sp., Rangifer tarandus, Leo speleus; determination by M. KrETzZ01];

2. radiocarbon measurcments which have produced absolute chronological
data for some of the strata of Hungary’s younger loesses ( Fig. 2.).

The rate of deposition of the younger loesses was determined by radiocarbon
measurements to be 1 metre per 2000 years (M. Pfost 1965).

3. In Hungary and throughout the Carpathian Basin the younger loesses are
subdivided by 3 soil complexes, which have been correlated in most of the young
loess sequences. The correlations have been performed on the basis of genetic
soil types and their geomorphological and stratigraphical position in space

Fig. 3.).

( a) In {he upper one-third of the younger loess sequence, of about 20 to 25 m
thickness, mainly sandy loesses and loessic sands are characteristic. In this se-
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quence two poorly developed humus carbonate soil horizons can be observed
which terminated two phases of dell formation and in-filling (in Fig. 2., horizons
h, and h, of the loess profiles).

b) The 3 soil complexes occurring in the lower two-thirds of the younger loess
are of steppe and forest steppe type. These represent double soils in several cases.

The double soil horizons occurring at about 10 m depth in the Paks exposure
has been designated the ,,Mende Upper Soil Complex” because its most typical
development occurs in the exposure in the brickyard at Mende. At that locality
the charcoal remnants found in the upper layer of the soil complex were radiocar-
bon tested three times and an age of 28 000 to 29 000 years obtained.? It was on
this latter layer that the almost complete skeleton of a mammonth’s calf was
discovered (Elephas primigenius, juvenile form; determination by M. Krerzo1).

The radiocarbon date obtained for the charcoal recovered from the lower part
of the ,,Mende Upper Soil Complex” at the brick-yard of Solymar, Budapest,
was 32500 years.®

The ,,Mende Upper Soil Complex” can be observed in most of Ilungary’s
younger loess exposures, though locally it may have been removed by subsequent
erosion. It is for this reason that it is absent from the loess exposure of Duna-
foldvar.

The middle soil complex within the younger loess deposits of Hungary was
introduced by M. P£csI into the literature under the name of ,,Basalarc Double
Sotl” (M. Poest, 1965/a). As for the absolute geological age of this complex no
reliable information is so far available, although calculations suggest an age of
42 000 to 47 000 years. This level occurs in the Paks exposure at a depth of 16 to
17 m. The soil type is associated with a forest steppe.

The third soil complex subdividing the younger loess sequence has been given
the name ,,Basaharc Base”. A thick chernozem wich locally attains thicknesses
of 1 to 1.5 m, it can often be recognized in the younger loess deposits and occurs
at a depth of about 20 m at Dunaféldvar. It is absent, however, from Paks. Its
absolute age is estimated to be about 65 000 years.

At the base of the younger loesses there is an easily correlated soil complex
which is most typically observed in the exposure at the brick-yard at Mende.
There and in numerous other loess profiles in Hungary this soil complex consists
of a combination of well-developed redbrown forest soils and superimposed cher-
nozem soils (M. Pfcst 1965/a). The ,,Mende Base Soil Complex” is typically of
an interglacial nature and, as suggested by terrace morphology and paleontology,
seems to represent the second half of the last interglacial. In the central section
of the Paks exposure it lies at a depth of between 28 and 30 m, and in the southern
half of the exposure at between 24 and 25 m; and in the loessprofile of Dunaféld-
var at 27 m.

Local and regional hiatuses in the younger loess sequence due to erosion

At Paks the buried soil layers are separated from one another mainly by eolian,
unstratified loesses and deluvial stratified loess members. Between the ,,Mende
Upper” and ,,Basaharc Double Soil” layer, and also above the ,,Mende Base”
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1. dbra. A paksi és dunafildviri loszfeltardsok réteglani ¢s paleomigneses clemzése (PECSI M.—PEVZNER, M. A 1973). — 1
losz; 4 = 18sz; 5 = idds losz; 6 = lejtéhomok; 7 = 1szds lejtdhomok; 8 = homokos le]tolosz, 9 = lejislisz;
13 szap; 14 = agyag; 15 = gyenge humusz horizont; 16 = sztyeptalaj; 17 = c:emoz;om barna erdétalaj;

= finom hLomok, futéhomok; 2 = 16sz6s homok; 3 = homokos
10 = agyagos lejtilosz: 11 = fluvialis, proluvialis homok; 12 = iszapos homok:
18 = barna erddtalaj; 19 = ,,Parabraunerde”, agyagbemosddasos barna erdei

talaj; 20 = szemipedolit; 21 = alluvialis mocsir .1]a_|, 22 = mészfelhalmozodas; 23 = erds mészfelhalmozédas; 24 = vulkdni hamu; 25 = lészbaba; 26 = krotovinék; 27 = faszénmarad-
vianyok; 28 = makrofauna; 29 = réteghatir (fles); 30 = szelvénymegszakitas; 31 = erdzids hiatus; a = természetes mdgnesség; b = szekundér méagnesség

Fig. 1. Stratigraphic and paleomagnetic analysis in the loess sequences at Paks and Dunafoldviar (M. PECSI—M. A. PEVZNER 1973). — 1 = fine sand, blown sand; 2

loess; 4 = loess; 5 = old loess; 6 = slope sand; 7 = loessy slope sand; 8 = sandy slope loess; 9 = slope loess; 10 =

15 = weak humus horizon; 16 = steppe-type soil; 17 = chernozem brown forest soil; 18 = brown forest soil; 19 = grey-brown forest soil 20 = semipedolite; 21 = alluvial marchy

soil; 22 = caleium carbonate accumulation; 23 = strong calcium carbonate accumulation; 24 == volcanic ush; 25 = loess doll; 26 = krotovinen; 27 = charcoal; 28 = macrofauna; 29 =
boundaries of packs, definite; 30 = discontinuity of profile; 31 = linear dissection a = natural remanent magnetism; b = secondary magnetism

= loessy sand; 3 = sandy
clayey slope loess; 11 = sand; 12 = silty sand; 13 = silt; 14 = clay:
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2. dbra. Radidkarbon adatok a magyarorszagi 1oszfeltarisokbél. — A C14 elemzéseket a Hlannoveri Foldtani Intézet és &
Moszkvai Akadémiai Foldtani [ntézet laboratériumai a loszrétegekbsl gyiijtott Iaszén darabokbél végezték. (Jel-
magyarazat az 1. abrinil))

Fig. 2. Radiocarbon data of the loess profiles in Hungary. — The C! analyses have been carried out on the basis of the
charcoal pieces from the loess strata collected by the laboratories of the Geological [nstitute of Hannover and the Geo-
logical Institute of the Academny of the USSR, Moscow. (See legends on the Fig. 1.)



(7 814 a1 uo spusFa[ 93g) ('¢£67 "IV 180T ) sapijosd ssa0( urLESun j[ a1 JO UoISIAID [EoIYdesdnes pazijedusq ¢ Sy
([pueaqy '7 ze jezeredSewar) *(g267 ‘W I1808d) esgode) wwe18010a 1101Is0UBRIR HOSTIEYBF20] 1dezsioxeTely Dy ¢

(m1Ens urLnuUERd) | (62121 rzwouL=d) | “
auazony i T '
auzd0Isialg - oilld JeApIizung suny o Aep pad| [ uanoizaiaig o4 BeABE 50 98 1-331M | Sy iRinnaniaiat
~ [ S ,
‘ Jesprajeung ! | i i R N e e
i . M
” i : _ |
A, Suzy R UL | e m A teipEIng 7
i !
o -- . —— |
= H 1
| © r !
v : I ol N serpia,ming |
o ) A1z g | ©rp13, !
o | “ — - | i
- ! N !
' i URLITICNCR] o : W 4=ADi9,8177
» . - i
o - z |, it s2ADIC, 2T
a s1ed ! Sieq
ws [ s |
pasopaD Muid : a dezs; uizszsz
2 . , 2
- 3 - a3 : 1
& E z o 1453227
i R — —— -o A o, ENITRIRTD e
EI Syed = Surz i 254 |
Wi o v S ! i
. 433307
— © — ! PR
= 2 1Mot sHes o L ! 854
N 1o si9ped 5 zssafe e edn [T R EEEE 2
S 195 3j3n00 o = osie 521 - i -
w N : | 94 o= “ 934
S ! c | 1 1Hz50] P s '
c ! ! m Y | w !
S | o — S : o
[SI | e 1o ! : iny | i !
| b ; - ; 1emoise I - s i
- — —_— 2 i : -
. 2 : CR ; © , "
O e a . VRS " T R S
et | Y SN ' Jonpig e Tejey sesesoow r .
o ITIAn; e Syey =0 AT SUTANIE I5YEC 3w
- " @ Lol
L1l 2 |
- L] - 1 N
o 25 fpues syed N L SoWowoy ined = i
P = 7521
| ~Lonenes eApiosRUnC \32wnd g Sapasabaly eaziean woardmay e | - s :
- yse” Sx2g jesed 3udy 051097 Sz SIZEY 2Ly 754
| 0
- - L .
i : ! . N
! 5y2a ©uSY BT ! I nwey ruexns 233
i i 1 | ' 5307
ul H i _ 4 - i
; ~ o e w | . - - <
APUAN N ¥ oriELesEg 1 : PRUI B AR L) boE - £S4 .
; N i AT X °
— | ™ < i 259 o 55307 | o
i . i - T ommmEuag | weadwonlziey 2l - i
i o | , o { 5474 -3 0" 2seyesey ! 254 5
Va _ : ! ' o i oo i
: . . - L@
4 ' N it - o _
- i N
739 5520 !
o . jai w o |
_ rung ——————————— ! - soieafpeung ——- - -
€528 1wy po3 sadY | o oosze ieap ck.r:m inxajduonie Ty N s |
& ooz 2pudA ! — | 00987, Amsode; 'sued 95123 2pudN ow | o 5504 :
! a HET] w w1 7
099302 o : 009 07 59) N S593) .
= 00931 SYBG - a0u Ansoidel sawry 2 5933 Sweq piaA | Zsnlng -Ansoidwy] - T w |
: > ) 0 ' | 7
a [E—— qun,ruﬂ. snwnp : > CYERRE Y Zinwny -knsn u, B X
-9 | - i vy .
= ﬁ | 53307 ! I
| ! ; 7
! : :
ﬁ ' i !
51105 2u23010H : wole; ey | i
i T o ac!
| ~>c”,._ov_o " 1413y %3 fuan;azs
i 1 H P4 N - Q20 . =
SUOIBUIIOS wmu.% .W,”:m wmm | HaAuzupzaNy 15217519913 | 53 “2169/023
1 ° ’ ! [EET2NR ! 2z
i 1o 2By 24} §0 522 -es07 2dhp 1 .;».Eunra:u‘. ; g2 o4
i -®Blg J2ylng ! et <2 12509933
: \ ST50 5y 2R R



soil layer, locally loess-filled dells can also be observed. This suggests that the
accumulation of loess was not completely undisturbed, the occurrence of minor
hiatuses due to erosion-derasion processes seems plausible.

An erosional hiatus of substantially greater significance occurs below the
»Mende Base” soil layer. This is represented, both al the Paks and Dunaféldvar

exposures, by interbedded layers of fluviatile and proluvial sands respectively
(Fig. 3.).

The stratigraphy of Hungary’s older loesses

The older loesses underlie the afore-mentioned erosional hiatus. In the entire
Middle Danube Basin it is at the Paks and Dunaféldvar exposures that their
total thickness is greatest attaining about 30 m thickness at Paks and more than
40 m at Dunafsldvar. Both at Paks and Dunafiéldvar, the older loesses underlying
the ,,Mende Base Soil Complex’ are characterized by interbedded fluvial and
proluvial sediments. In a sequence of about 10 m thickness almost half of the
strata are represented by sands, the rest being compact, stratified loesses less
rich in lime. Locally, layer of intermittent calcium-carbonate concretions occur in
the older loess sequence. At Paks, in addition, two marshy soil levels are present,
while at Dunafoldvar one brown forest soil horizon can be observed (Fig. 1).

Information on the age of this upper sequence of the older loesses is scant. At
Paks, remnants of the teeth and tusks of ,,Elephas trogontherii” were twice
recovered from the older loesses underlying the ,,Mende Base Soil”. (Unfortuna-
tely, the exact stratigraphical position could not be identified because of the
blasting method of mining used.) The top of the older loesses (at a depth of be-
tween 26 and 40 m at Paks) is characterized by a marked hiatus due to erosion
and by the occurrence of interbedded fluvial and proluvial sediments. The relative
age of these beds has been assigned to the ,,Middle Pleistocene” (M. Pgost 1972).

Below the above Middle Pleistocene sequence an additional older loess sequence
of about 13 to 15 m in thickness can be studied in the Paks brick-yard and in the
loess outcrop outside it. It also occurs in the loess exposure at Dunaféldvér. This
lower sequence is interrupted by three marked fossil soil layers, red-brown in
colour. In the Paks exposure there are two typical soil complexes of the same
character totalling some 5 to 6 m in thickness and termed the ,,Paks Loser
Double Soil Complex” (Fig. 1. 40—46 m interval). At the base of each soil
level a considerable accumulation of lime has developed in which great loess
concretions can be found. At Dunaféldvar the ,,Paks Double Soil Complex”
occurs in a similar position, but the soils are somewhat less thick there (Fig. 1.
36 to 40 m interval).

At the base of the loess bluff at Dunaféldvar a borehole of some 25 m depth
intersected 5 additional soils, of Mediterranean type and ochre-red in colour
( Fig. 1.). These soil layers are separated by a thin silt-like layer of a few ten
centimetres thickness, which in two cases was observed, by meadow soils and
fluvial sands and silts. This sequence rests on (Upper) Pannonian clay-silt sedi-
ments. Along the outcrop of the high bank of the Danube the surfaceof the (Upper)
Pannonian beds comprises in several places a red-brown layer which formed dur-
ing a period of subaerial weathering after the withdrawal of the Pannonian inland
sea during the Late Pliocene. More specifically, it is this red clay that forms the
base of the 50 to 80 m-thick loess mantle on the right bank of the Danube. Its
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most typical outcrop occurs at the village of Kules along the high bank of the
Danube, hence the name ,,Red Clay of Kules” (RONAT A. et al. 1965).

The stratigraphical, paleontological and paleopedological data available are
still insufficient to provide a more exact dating of Hungary’s older loesses or to
enable one to correlate them with the older loess sequences of other countries.
In the following we therefore attempt to use the successful paleomagnetic mea-
surements of recent years to obtain a loess chronology and to make international
correlations.

Paleomagnetic measurements

For the purpose of paleomagnetic measurements, the younger and older loesses
at the Paks brick-yard and in the outcrop at Kalvaria Hill at Dunafoldvar were
sampled at intervals of 1 m and at any change in lithology. The exposure, desig-
nated Paks-I1, lies some 2 km north of the brick-yard exposure and therc the
oldest loess sequence of the area can be studied on the surface. About 60 samples
were collected. Two or three cubes with 24 mm sides were made of each sample,
and were analysed with the help of an ION-I rock generator at the Laboratory
on Paleomagnetism of the Geological Institute of the Academy of Sciences of

the USSR. b

Each sample was analysed twice, first in an in situ position, and then in the reverse position,
after two weeks of storage. Having been recovered from strata of different lithologies — loess,
fossil soils, loams, ete. —, the samples quite naturally displayed different magnetic characteristies.
The value of the natural remanent magnetism of the samples varied between 0,55 1076 and 130
X 107¢, with a mode of 5—20% 1076 CGSM. The magnitude of the viscous magnetization observ-
able during 2 weeks in the samples showed a 1—60—65%, variation as compared with the stable
magnetization of the samples. Each sample was subject to thermal demagnetization at 200°C
for 1 to 1.5 hours during which 50 to 958/, of the original magnetization was lost.

The demagnetization of 17 samples of different lithologies in alternating current has proved
that this type of magnetic purification is less efficient because of the heavy re-magnetization the
samples have undergone in the weak magnetific field. Several samples were considerably remagne-
tized at an amplitude of 140 Oe already. This increase in magnetic force was practically observed
in every sample at 280 Oe.

On the basis of the laboratory analysis, it can be started that the examined samples have a
stable magnetization and the increase of magnetization does not impede the use of the samples
in paleomagnetic measurements.

Every sample had a considerable secondary magnetization which is largely impermanent and
which is practically lost during the course of thermal demagnetization.

As shown by Fig. 1. most of the samples collected had a normal magnetization.
Reverse magnetizalion was observed only in the ,,Paks-1I"" exposure, below the
»,Paks Lower Double Soil Complex”, and in the old loesses and in those occurring
between the ,,Paks Lower Double Soil Complex” and the ,,Kamenny l.oess”
at the Dunafoldvéar exposure.

A comparism of geological and paleomagnetic data demonstrates that the strata
of the above exposures with reverse magnetization must have been formed
between the Matuyama and Brunhes paleomagnetic periods 690,000 years BP.

What is not yet clear is the cause of the normal magnetization of the , Ka-
menny loesses’” of Dunafoldvar. Itis hoped, however, that this problem may
be resolved by the paleomagnetic analysis of the even older soil complexes of
Dunafoldvar.
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Summary

In the Paks loess exposures the Brunhes—Matuyama epoch-border of 690 000
years delected by the palacomagnetic method was to be found in the older loess
sequence below the ,,Paks Double Soil” being in the level of the bottom of the
brick-yard (in about 47 m of the section). According to this the ,,Paks Double
Soil” 1s older than the Giinz and possibly it developed during the Donau-Giinz
interglacial (Waal). As Dunaféldvar is concerned, this epoch-border can be found
in the older loess sequence in the level of 42 m

It was estimated that the younger loesses — the upper 25—27 m of the
sequence — of both of these exposures are of an age of about 100 000 years. This
means that there are very considerable erosional hiatus of layers in the sequence
of 10—15 m thickness (see on the IFigure 1. between 27 and 42 m) between the
,»Mende Base Soil Complex” of an age of about 110 000 or 120 000 years, on the
one hand, and the ,,Paks Lower Double Soil” of an age of about 600 000 years, on
the other. Of this sequence the old loess and mainly the fluviatile-proluvial sand
are characteristic.

The Paks—Dunafoldvar loess exposures are providing us with additional proofs
of incomplete sedimentlation mainly in the Middle Pleistocene in the marginal
areas of the Great Hungarian Plains.
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PALEOMAGNESES VIZSGALATOK A PAKSI
ES A DUNAFOLDVARI LOSZOSSZLETBEN

PECSI M.—PEVZNER, M. A.*

A magyarorszagi Duna alféldi szakaszanak jobb partjan, Budapesttsl D-re
vastag losztakaré telepszik pliocén, pannodniai iiledékekre. A hazai és a nemzet-
kozi foldtani-rétegtani irodalomban t6bb évtizede foglalkoznak e 13szrétegsor
kronolégidjaval. Kiléndsen a paksi téglagyéar t6bb mint 50 m vastag loszfeltarasa
keltette fel a negyedkorkutaték érdeklédését.

A paksi feltardshoz hasonléan gazdagon tagolt a dunaféldvari magaspart
l6szrétegsora is (1. dbra). Az eddigi kutatdsok szerint a 19sz és loszszeri iiledékek,
valamint a kézbezart homok- és fosszilis talajrétegek a pleisztocén iddszak na-
gyobb részét magukba foglaljak. Egyesek a paksi feltardst a magyarorszagi pleisz-
tocén loszok rétegtana alapszelvényének tartjdk (ADAM—MAROSI—SZILARD,
1954; KrivAN P., 1955.). A szébanforgé feltarasokban a 16sz és a lszszerd tiledék-
sor hatdrozottan egy fiatalabb és egy idGsebb 16szosszletre tagolodik.

A magyarorszagi fiatalabb 16sz tagolédasa

A fiatalabb 16sz kordnak kozelebbi meghatarozasara tébb adat all rendelke-
zésre:

1. Gerinces fauna, elszértan jelentkezik, ezek spektruma felsé pleisztocénra
utal [Elephas primigenius, Mormota primigenius, Coelodonta antiquitatis, Equus
sp. (wiirm tipus), Cervus sp., Cervus elaphus, Alces alces, Bison sp., Rangifer
tarandus, Leo speleus; meghatarozta: KrETZOI M].

2. Az egyes rétegekbdl radiocarbon vizsgalatokkal abszolat kronolégiai adato-
kat is nyertiink (2. dbra).

A fiatalabb 16sz6k lerakédasinak sebességét a radiocarbon vizsgalatok ered-
ményei alapjan 1 m/2000 évben allapitottuk meg (PEcst M. 1965).

3. A fiatalabb loszéket hazankban, ill. a Karpat-medencében 3 talajkomple-
xum tagolja. Ezeket a talajkomplexumokat szamos loszfeltarasban egymaéssal
parhuzamositottuk. A pdrhuzamositast a talajok genetikai tipusa, térbeli geo-
morfolégiai-rétegtani helyzete alapjan végeztiik el, felhasznilva az el6bb emlitett
adatokat is (3. dbra).

a) A mintegy 20—25 m vastag, fiatalabb 18szrétegsor fels§ harmadéra tobb-
nyire homokos 16sz és 16sz6s homok a jellemz8. Ebben két, gyengén fejlett humusz-
karbonat talajszint figyelhetd meg, mely két delleképzidési és feltoltési fazist
zart le (lasd 2. dbra loszszelvényeit: h, és h, rétegek).

* A SZUTA Foldtani Intézeténck munkatarsa.

1 ApAm L.—Magos: S.—SzirArp J., 1954; BroNGER A., 1972; Burra B., 1937—38; Horvira
A., 1954, Kravinx P., 1955; Pfcst M., 1965/a, 1965/b; Scmerr E., 1938; Sterawovirs P.—
Roézsavorayr J., 1962; Szesknvy: L.-n%, 1954; Zesera K., 1953.
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b) A fiatalabb 16sz alsé kétharmadaban talilhaté 3 talajkomplexum sztyep
és erd8s sztyep tipust. Tébb esetben ezek kett8s talajok.

A paksi feltarasban kb. 10 m mélységben eléfordulé kett8zott, mezdségi tipust
talajt a ,,Mende Felsé talajkomplexum”-mal parhuzamositottuk. A mendei
téglagyar feltirdsaban a ketldzétt, mezdségi talajkomplexum felsé szintjében
talalt faszénmaradvanyokat radiocarbon mddszerrel hiarom izben is megvizsgal-
tak és 28—29 000 évesnek bizonyultak.? Ez utébbi rétegen fekiidt kozvetleniil
egy mammutborji csaknem teljes csontvaza (Elephas primigenius fiatal forma,
meghatarozta: KRETZOI M.).

A ,,Mende Felsd talajkomplexum” alsé részébél, a budapest-solyméri tégla-
gyar feltdrasbol el6keriilt faszén radiocarbon kora 32500 év3. A ,,Mende Felsé
talajkomplexum’ a legtobb magyarorszagi fiatalabb loszfeltarasban megfigyel-
hetd; eléfordul azonban, hogy helyenként utolagosan erodalédott. Igy pl. a duna-
foldV sari feltarasbdl is hldnynl\

— A magyarorszagi fiatalabb loszokben a kozépsd talajkomplexumot Phosr
M. ,,Basaharc Dupla talaj” néven vezette be az irodalomba (Pfcst M. 1965/a).
E talajkomplexum abszolt kordra még nem &allnak rendelkezésiinkre meghiz-
hat6 adatok. Valészin{isithetd kora, a fiatal 16sz6k lerak6dasi sebességébél szami-
tott érték alapjan, 42—47 000 év. iz a szint a paksi feltarasban 16—17 m mély-
ségben jelentkezik. A talaj tipusa erdds sztyep jellegii.

— A fiatalabb loszoket tagolé harmadik talajkomplexum a ,,Basahare Alsé”
megnevezést kapta. Ez a vastag, helyenként 1—1,5 m-t is meghaladé csernozjom
a magyarorszagi fiatalabb loszkotegekben gyakran felismerhet§, Dunafoldvarott
kb. 20 m mélységben, a paksi feltarasbél azonban hianyzik. Abszolat kora —
szamitott értékek alapjan — mintegy 65 000 évre becsiilhetd.

— A fiatalabb 18sz6k bézisaban egy jol korrelalhaté talajkomplexum helyez-
kedik el, mely legtipusosabb a mendei téglagyar feltarasaban. Itt és szaimos mds
magyarorszagi loszszelvényben ez a talajkomplexum egy jol fejlett vérosbarna
erdgtalaj, és a ratelepiilé csernozjom talaj egyiittesébdl all (PEost M. 1965/a).
Ez a koriilmény, tovabba a teraszmorfolégiai és paleontoldgiai adatok arra utal-
nak, hogy a ,,Mende Bazis talajkomplexum” az utolsé interglacialis folyaman
képzidostt. A paksi feltarasban ezt a talajképzédményt 25 m mélységben, a duna-
foldvari feltdrasban pedig 27 m mélységben talaltuk meg.

Lokilis és regionalis eréziés hiatusok a fiatal loszésszletben

A fentebb réviden jellemzett eltemetett talajrétegek kozott Pakson féként
eolikus rétegzetlen 15sz és deluvialis rétegzett 15szkdtegek fordulnak elé. A ,,Mende
Felsd” és a ,,Basaharc Dupla talaj”’ kétegek kozott, tgyszintén a ,,Mende Bazis”
talajréteg folott 16sszel kitsltott lokalis dellék is megfigyelhetdk. Ez azt jelenti,
hogy a l6szfelhalmozédds nem volt teljesen zavartalan, kisebb erézios- derazms
folyamatok miatt réteghianyokkal is szédmolni kell.

Az el6bbieknél Iényegesen jelentGsebb eréziés hidtus mutatkozik a ,,Mende Ba-
zis” talajréteg alait. Erre mind a paksi, mind a dunaféldvari feltdrasban folyd-
vizi homok, ill. proluvidlis homok kézbetelepiilés utal (3. dbra). . fenty

229 800 + 600 Lab. No Mo 422; 27 200 4- 1400 Lab. No. 1. 3130; 27 855 4 1589 Lab. No
Hv. 5422
332500 4 2170, Lab. No IIv. 1776.
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Az idésebb 1észik tagolédisa

Az elébb emlitett eréziés hidtus alatt telepiilnek az idésebb 16sz6k. I<zek teljes
vastagsdga a kdzépsd Duna-medencében éppen a paksi és a dunaféldvari felta-
rashan a legszamottevébb. Pakson mintegy 30 m, Dunaféldvaron pedig megha-
ladja a 40 m-t. Mind Pakson, mind Dunaféldvéron a ,,Mende Bézis talajkomple-
xum’’ alatt telepiild idGsebb losziket a fluvidlis-proluvialis iiledékek kizbeékels-
dése jellemzi. A mintegy 10 m vastag isszletben a rétegek csaknem fele homok, a
nagyobbik fele tométt, rétegzett, mészben szegényebb losz. Helyenként az idg-
sebb lészrétegekben mészkonkrécids szintek fordulnak eld. Pakson ezenkiviil két
mecsar-talajszint, Dunaféldvarott pedig egy erodalt barna erdétalaj figyelhetd
meg (1. dbra).

Az id6sebb 19szok e felsd rétegiosszletének kordra kevés informacids adat all
rendelkezésiinkre. Pakson a ,,Mende Bazis talaj” alatt fekvé idésebb 16sz6kbdl
két izben ,Elephas trogontherii” fog- és agyarmaradvany keriilt eld. (Sajnos, a
pontos rétegtani hely a robbantisos banyaszati médszer miatt nem volt rdg-
zithetd.) Az elmondottak alapjin az idGsebb losz felsé része (Pakson 26—40 m
kozott) erdteljes er6zids hidtussal, illetve fluvidlis-proluvialis iiledék kazbetele-
piiléssel jellemezhet§. E rétegek relativ kordl a ,,kozépsé pleisztocénba” soroltuk
(Prest M. 1971, 1972).

— E kézéps6 pleisztocénnek jelzett rétegsor alatt a Paksi téglagyarban és a
téglagyaron kiviili loszfeltarasban, ill. a dunaféldvari loszfalban még tovabbi,
mintegy 13—15 m vastagsaga id8sebb loszésszlet tanulmanyozhaté kozvetleniil
a Duna menti magas loszpart oldalaban. Kzt az alsébb 6sszletet 3 igen erdsen fej-
lett, vérésbarna fosszilis talajréteg osztja meg. A paksi feltardsban két azonos
jellegti, 6sszesen mintegy 5—6 m vastag, sajatos talajkomplexum telepiil, melyet
syPaksi Alsé dupla talajisszlet” néven jeloliink (1. dbra, 40—46 m kozott), Az
egyes talajszintek aljan erdteljes mészfelhalmozodas képz6diott, melyben nagy-
méretii loszbabak, konkréciék talalhatok. Dunafoldvarott hasonlé helyzetben
telepiil a ,,Paksi Dupla talajosszlet”, de a talajok itt valamivel vékonyabbak
(1. dbra, 36—40 m kézott).

A duna‘fiild\'éri magaspart aljaban mélyitett 25 m mélységi furasbhan tovabbib
okkervirss szin mediterrdn jellegii talajt hardntoltunk (1. dbra). E talajok kozé
csupéan néhiny dm vastag, 3 siltszerd réteg, ill. 2—2 esetben réti talaj és fluvidlis
homok-iszap ékelédstt be. E rétegsor (fels6) pannéniai agyagos-iszapos iiledékekre
telepszik: A (fels6) pannéniai rétegek a dunai ‘magaspart feltardasaban tébb helyen
vorosagyag-réteggel zarulnak, mely a pannéniai beltenger visszahtzédédsa utén
a felsd pliocénban szarazfsldi ‘mallastermékként képz()’détt. Tulajdonképpen ez a
vordsagyag képezi a Duna jobbparti 50—80 m vastag l8sztakaré bazisat. Leg-
tipusosabban Kules kozségnél a dunai magaspart mentén térult fel, innen az el-
.nevezése.,,Kulesi virosagyag” (RONAT A. et al. 1965).

Mivel amagyarorszdgiidGsebb l6szok pontosabb rétegtani beosztasara, tovabba
mas orszdgok idGsebb l§szrétegsordval valé parhuzamositdsara a rétegtani,
paleontolégiai, paleopedolégiai adatok még hianyosak, kisérletet tesziink arra,
hogy az utébbi idSben eredményesen alkalmazott paleoméigneses vizsgélatokat
a l8szkronoldgia, ill. a nemzetkozi korreldlas szolgalataba allitsuk.

222



Paleomagneses vizsgalatok

A mintédkat a paleomarrneses vizsgalatok elwegzeschez a paksi téglagyari fel-
taras fiatal, 1d6s és a Dunaféldvar kalvéria-hegyi feltaras idds loszeib 6l egy méte-
renként gvujtottuk be, ezenkiviil minden litologiai retegvaltoaxs esetében is.
A Paks 1l-vel jelolt feltards a téglagyari feltarastol kb. 2 km-re E-ra fekszik,
ahol e teriilet legid8sebb loszosszlete kiilszini feltarasban tanulmanyozhato. Kb.
60 mintat gydjtottiink. Minden egyes mintabdol 2—3 db 24 mm-es kockat készi-
tettiink. Mérésitnk [ON-I kézetgeneratoron, a Szovjetunié6 Tudoményos Aka-
démia Foldtani Intézetének palcomdgneses laboratériuméban tértént.

Minden mintat kétszer mértiink meg. Eldszér in situ helyzetben 3 hénapos, majd ellentétes
helyzetben 2 hetes tarolas utan. Mivel a mintakat kiilonb6z6 litologiai sajatossagi rétegekbsl —
losz, fosszilis talajok, valyogok — gyiijtottitk Gssze, igy természetesen magneses jellegzetességeik
is kiilonboztek. A mintakban a természetes remanens magnesezettség nagysaga — a leggyakrab-
ban eléfordulé 5—203<107¢ CGSM mellett — 0,55 1076 és 1303107¢ CGSM kozott ingadozott.
A mintdkban 2 hét alatt mutatkoz6 viszkozus méagnesezettség nagysdga a mintak stabil magnese-
zettségéhez viszonyitva 1—60—65%,-0s valtozast mutatott. Minden egyes mintat termolemagne-
sezésnek vetettiik ala, 200 C®-on 1—1,5 o6ran at. Az eljards alatt a mintdk eredeti mégnesezett-
ségiik 50—950/,-at elvesztették.

A 17 db, litolégiailag kiilonbdz6 minta véltédrami lemagnesezése l)ebizonyitotta, hogy ez a
magneses tisztitas kevésbé hatdsos, miutdn a mintak mar a gyenge magneses térben erdsen fel-
magnesezddtek. Tobb minta mar 140 Oe amplitadéjt magneses térben jelentdsen felmagnesezg-
détt. Gyakorlatilag ez a mdagneses erdnévekedés minden egyes mintanal 280 Oe amplitadénal
jelentkezett.

A laboratériumi vizsgalatok alapjan megallapitottuk, hogy a megvizsgalt mintak stabil
magnesezettséggel rendelkeznek, a méagnesezettség novekedése nem akadalyozza meg a mintik
paleomagneses vizsgélatokban valé felhasznaldsat.

Minden egyes minta jelent§s masodlagos magnesezettséget mutatott, ami csak kis mértékben
allandé és a termolemagnesezés soran gyakorlatilag teljesen megsemmisiil.

Amint az I. dbrdn lathatd, a begy(ijtott mintak tébbsége normaélis magnese-
zetiséggel rendelkezett. Forditott magnesezettséget csak a Paks II feltarasban,
a ,,Paksi Alsé dupla talajssszlet” alatt, valamint a dunaféldvari feltaras idds
loszeiben tapasztaltunk, ez utébbi helyen is a ,,Paksi Alsé dupla talajésszlet” és
a koves, durvahomokos ,kamennij 16sz”" kozotti rétegekben.

A geologiai és a paleomégneses adatok egybevetése alapjan feltételezhetd,
hogy — a fent emlitett feltdrdasokbdl szarmazo forditott magnesezettséget mutatéd
rétegek a Brunhes—Matuyama paleomégneses polaris korszakban keletkeztek,
ill. a Brunhes—Matuyama paleomagneses korszak hatdran, amelynek kora 690
ezer év.

Ez id8 szerint még nem vildgosak a dunaféldvari ,kamennij 16sz6k” normal
magnesezettségének okali. a dunafsldvéari még
idGsebb talajosszletek paleomégneses vizsgalatdval sikeriil megoldani.

Osszefoglalzis

A paksi loszfeltarasban a paleomdagneses moédszerrel kimutatott Brunhes—
Matuyama 690 ezer éves korszakhatar a téglagyari banyatelep szintjében fekvs
,,Paksi Dupla talaj” alatti iddsebb loszosszletben volt kimutathaté (a szelvény
kb 47 m-ében). Eszerint a ,,Paksi Dupla talaj” iddsebb, mint a giinz, feltehet8en
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a donau-giinz interglaciilis (Waal) soran alakult ki. Dunaféldvaron pedig e kor-
szakhatar a 42 m-en lev§ 1dGsebb 15szosszletben fekszik.

Mindkét feltaras fiatalabb loszeinek — a fels6 25—27 m-nyi 6sszietnek — o
korat viszont mintegy 100 ezer évre becsiiltiik. Tehat a kb. 110—120 ezer éves
»Mende Bazis talajkomplexum” és a mintegy 600 ezer éves ,,Paksi Alsé dupla
talaj” kozotti idGs losszel és féleg fluviatilis-proluvialis homokkal jellemzett
10—15 m-es dsszletben (. az 1. dbrdn 27—42mkozétt) igen szdmottevd erdzids ré-
teghianyokkal kell szimolni. A paksi—dunaféldvari l5szfeltarasok az alsé, de £6-
ként a kozépsé pleisztocén iiledékhidanyos kifejlédésének Gjabb bizonyitékat
nytjtjak az Alfold-peremeken.
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