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ABSTRACT

For paleomagnetic investigations the loesses at Lopatki were sampled in a con-
tinuous system. A new method for interpretation of analyses of the secondary
magnetization constituents was used. It allows us to distinguish inversions of the
geomagnetic field which occurred during breaks in sedimentations or breaks
caused by erosion. The results have shown the existance of at least 13 breaks in the
recorded events in the examined loess section. Inversions of the geomagnetic field
occurred during 7 breaks. So far, lithostratigraphic and paleopedologic studies have
allowed us to distinguish only some of these breaks. Traces of the occurrence of
7 inversions of the geomagnetic field allow us to determine the age of the examined
loesses, irrespective of the datings made by other methods. The results of the
datings of the loesses at Lopatki (presented during the International Symposium on
Loess in 1985) made by the TL method used in the Warsaw laboratory (H. Pro-
szynska-Bordas) are totally divergent, while those from the Lublin laboratory
(J. Butrym) agree with paleomagnetic data. We can assume that the new method
proposed here for detailed paleomagnetic analysis will allow us to correlate
different profiles of Pleistocene loesses.

The section of Quaternary deposits at Lopatki has been investigated
since the end of the forties (A. Jahn 1956). From the beginning parti-
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cular attention was paid to the interglacial-rank forest soil, which in that
section was formed on weathered glacial deposits of the Middle Polish
glaciation=Saalian. Among the loesses overlying that soil three less de-
veloped gleyed soils of interstadial rank, and some generations of
cryogenic structures of different ages were found. On the basis of these
facts the forest soil was connected with the latter, i.e. the Eemian in-
terglacial, and the overlying loesses with the last glacial cycle, i.e. with
Wiirm—Vistulian. It seemed that the sequence of interstadial soils and
ice-wedge casts well corresponded with the successive development stages
of the last glacial cycle.

Therefore, in 1983 that section was chosen for more detailed chrono-
stratigraphic and paleomagnetic studies. The chronostratigraphic investi-
gations were carried out in two laboratories, which used different mo-
difications of the thermoluminescence (TL) method for dating. From the
results of TL analyses done by Dr. J. Butrym (Department of Physical
Geography, Maria Curie-Sklodowska University in Lublin) the age of
horizon A, of the interglacial soil was estimated at about 220 ka BP,
while from those obtained by Dr. H. Prészynska-Bordas from Warsaw at
about 50 ka BP (J. Butrym 1985 H. Maruszczak 1985a, H. Pr6-
szynska-Bordas 1985). Both datings seemed to contradict the
correctness of the correlation of the forest soil with the Eemian, the age
of which has been lately estimated rather unanimously at about 130/125—
110/100 ka BP. Such a great divergence of the results called in question
the correctness of both TL methods used for dating in Lublin and in
Warsaw. The loess section at Lopatki was presented during the Interna-
tional Symposium of the INQUA Commission on Loess in 1985. Many
of the participants concluded to neglect the results of TL analyses, and
support the primary stratigraphic interpretation of that section.

In such a situation a particular importance can be ascribed to the
results of the paleomagnetic investigations. They show that in the section
at Lopatki only fragments of different parts of the glacial cycles of silt
deposits sedimentation have been preserved. The number and role of
various breaks (hiatuses) in the recorded events are more distinctly
exposed in the light of the paleomagnetic investigations than in the light
of the datings done by the TL method.

RESULTS OF THE INVESTIGATIONS OF THE ESSENTIAL STRATIGRAPHIC
AND PALEOGEOGRAPHIC FEATURES

The loess section at Lopatki was investigated and described for the
first time by A. Jahn (1956, p. 45—49). In the subsequent years it was
examined by graduate completing his master these under the direction
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of H. Maruszczak in the Department of Physical Geography UMCS in
Lublin (A. Mazurkiewicz 1973). J. Jersak (1973, p. 38 and 105,
phot. 11) also published some fragmentary information about this section.
At an international conference H. Maruszczak presented the results of
his own investigations carried out in the years 1971—1980. Owing to
the TL datings done by J. Butrym in 1984, it was possible to present
the new stratigraphic interpretation of the section during the Symposium
of the INQUA Commission on Loess in 1985 (H. Maruszczak 1985a,
b). It suggested that the forest soil occurring in the section should not
be correlated with the Eemian interglacial (as previously), but with a
warm period of the inter-Saalian (interglacial? Lublinian=Treenian=
=Odintsovian). The results of the datings also indicated that in this
section at least two long-lasting breaks had occurred. Until now, the
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Fig. 1. Loess section at Lopatki

Granulation — grain size; Md — median grain size; C — humus content; CaCO; —
carbonate content; Fe,O; — iron oxides content. Letter symbols of stratigraphic
units of loess: L — loess, M — younger, S — older, g — upper, s — middle, d —
lower, n — the lowest. Letter symbols of soil units: G — soils showing well-
-developed genetic horizons, H — contemporary (Holocene), J — fossil interglacial,
i — fossil interstadial, sg — soil sediments, (g) — traces of development of pedo-
genesis. Graphic signatures: 1 — Holocen and interglacial soils; 2 — interstadial
soils; 3 — soil sediments and weekly developed interstadial soils; 4 — unweathered,
calcareous loesses, 5 — weathered, decalcified loesses; 6 — greater hiatuses in the

section
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traces of those breaks have not been recorded. Attempts were made to
discover them during the investigations in the new parts of the exposure,
which was extended during digging out material for the brick-yard in
1985/86.

The description of the section has been based on the results obtained
from the investigations of the brick-yard exposures at Lopatki 30 km
WNW of Lublin, carried out in 1971, 1980, 1983/84 and 1985/86. The
exposures investigated are situated on a slope gently inclined to S-SSW;
their top reaches a height of about 206 m a.s.l. The excavation walls
from 0 to 8.5 m are directed to NNW-SSE. At their foot there are sound-
ing pits from 8.5 to 9.4 m, and a boring from 9.4 to 10.3 m made with an
earth auger. The sequence of the layers included in this description and
the results of analyses of the samples collected from them are presented
in Fig. 1. The stratigraphic interpretation of the layers in the version
presented during the Symposium of the INQUA Commission on Loess in
1985 is also shown in this figure.

a) 0 — 0.20 Grey silty arable layer.
b) 0.20— 0.30 Leaching horizon — silty, spotty, blue-grey-yellowish; HCl-. Gradual
transition.

c,) 0.30— 0.60 Illuvial horizon, upper part, silty-clayey, brown; HCl-.

cy) 0.60— 0.90 Illuvial horizon, middle part, silty, yellowish-brown; HCI-.

cy) 0.90— 1.40 Illuvial horizon, lower part, silty with brownish and grey-yellowish
streaks; HCl-. Gradual transition.

d;) 1.40— 1.75 Silty deposit and silty-sandy, yellowish and yellowish-rusty with
greyish-bluish spots; HCIl-. Border readable, but not sharp (decal-
cification border).

d,) 1.75— 1.90 Silty and silty-sandy deposit occurring fragmentarily, light grey-
-yellowish; HCIl+.

e,) 1.90— 2.10 Silty-clayey deposit with greyish and bluish streaks-layer; the
fundamental mass of HCIl- deposit but there are also concretions and
concretional agglomerates of carbonates. Gradual transition.

e;) 2.10— 2.50 Silty-clayey deposit greyish-brownish-yellowish, spotty, with rusty
stains and circular rings round the former roots; HCIl- and only
in some places secondary carbonates occur, mainly in fissures.
Gradual transition. In the vicinity of the ice-wedge casts, in the
lower part of this layer, iron pseudofibres are found.

eg—f)) In a part of the excavation uncovered in 1985/86 a distinct erosional
surface was found, on which distinct fine laminated, lighter coloured,
silty and silty-sandy deposits are accumulated; the thickness of these
deposits is various and reaches 0.3 m. These must be products of
washing which proceeded on the slope. In other parts of the exca-
vation without a cover of washing products, the erosional surface
is not visible. Its finding is almost impossible because the underlying
and overlying deposits are similar. The reason why it should be
specially stressed is that the discused erosional surface represents —
according to the TL datings — a long-lasting break in the interval
about 90—40 ka BP.
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f1) 2.50— 3.90

fo) 3.90— 4.20

Silty-clayey deposit and silty, yellowish and yellowish-brownish,
layered-streaky, marbled-spotted with stains and streaks yellowish-
-rusty and bluish patches and also microagglomerates of iron-man-
ganese concretions, downwards lighter and greyish-yellowish with
a bigger number of iron-manganese agglomerates; HCl- but from
2.8 thread-like carbonate pseudomycelia (or rhizocoles) occur; in a
part of the exposure HCl+ weakly beneath 3.5 m. Gradual transition.
Layers from d to f; cut by great ice-wedge casts; the lower, fissure
parts of the wedges reach down to the layers g.

Silty deposit bluish-grey-yellowish with a considerable number of
tiny iron-manganese concretions, in places with distinct iron pseudo-
fibres in the lower part; HCl+ weakly and medium within the
microdepressions of the fossil surface, and HCIl- within relief con-
vexity. Gradual transition — in places as if indented with the
underlying deposit.

g1) 4.20— 4.35 Bluish silty deposits, downwards with many various yellow-rusty

g 4.35— 445

h,) 4.45— 5.00

hg) 5.00— 5.15

hs) 5.15— 5.60

stains, in some fragments solifluctionally or involutionally displaced
and cut by crack structures of rusty colour; HCI- but in places
there are concretional agglomerates of secondary carbonates. Gradual
transition.

Yellowish silty deposit with yellowish-rusty stains and iron pseudo-
fibres only in places more distinct; in some fragments of the ex-
posure there are patches of iron-manganese agglomerates; HCl+.
Gradual transition. Layers g greatly disintegrated by numerous
fissures — difficult to clean in the exposure. Among the deposits of
the layer g, (g,—g,?) there is probably hidden the erosional surface
representing the second long-lasting break in the period about 160—
115 ka BP signalized by the TL datings. The traces of this break
have not been found yet in the section. They probably disappeared
due to pedogenic processes and cryogenic deformations.

Yellowish silty deposit and light grey-bluish with yellow and yellow-
-rusty stains and streaks; from 4.7 there are spotty iron-manganese
agglomerates also occurring in the layers h,—hg; HC1+. Apart from
the primary forms, there are thread-like rhizocoles of secondary
carbonates, occurring also in lower layers down to hg inclusive.
Gradual transition. Layers from f; (from ca 3.5) to h; cut through
by ice-wedge casts. The lower part of the wedges is filled with the
material which perhaps comes from the layers g, and that of the
upper one from layer f,, and probably mainly from layers which do
not occur in the section at present and correspond to those of the
period 90—40 ka BP. The material which fills the wedges is cut
from the top by the erosional surface described in layer e,—f,.

Silty deposit light grey-bluish-dunnish; weakly contoured giey
horizon; HC1+. Gradual transition.

Silty deposit, similar to h;, in places with irregular silty-sandy
inserts; HCl+. Gradual transition.

hy) 5.60— 5.85/6.10 Silty deposit, light grey-blue-dunnish, spotty; a indistinctly

contoured horizon of weak gleyization, in places distinguishing itself
by a great number of stains of iron-manganese concentrations.
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Gradual transition. The thickness of this horizon is increased in
places — mainly over ice-wedge casts occurring below.

hy) 5.85— 6.40 Silty deposit and silty-clayey, yellowish-dunnish with bluish spots,

from 6.20 more numerous; HCl+. Gradual transition.

i;) 6.40— 6.60/6.70 Silty-clayey deposit, greyish-bluish with yellowish and yellowish-

ig)

i)

Jg)

k)

15)

b

6.60— 7.30
7.30— 7.45
7.45— 17.60
7.60— 17.75
7.75— 8.00
8.00— 8.60
8.60— 8.95
8.95— 9.00

-rusty spots; this horizon of gleyization splits in places and its
thickness increases; HCl+ weakly. Gradual transition.

Silty-clayey deposit, light grey-bluish with spots and yellowish and
yellow-rusty streaks. At a depth 7.05—7.10 a layered-streaky lighter
coloured deposit occurs, which may account for intensive develop-
ment of erosion (degradation) on the slope. From 7.05—7.10 iron
pseudofibres occur, very distinct at the top especially in the near
vicinity of the ice-wedge casts, lower — less distinct and irregular.
Fundamental mass of HCIl- deposit; at a depth 7.00—7.05 horizons
of carbonate concretions over iron pseudofibres and at the floor of
the layer. Indistinct borderline — in places of gradual transition.
Layers from i, to k are cut by ice-wedge casts, reaching down to
layers 1. The filling of the wedges in the lower and middle parts
from layers i—j, at the top — from layer h;.

Humus horizon upper part, silty, grey and bluish-grey, more homo-
geneous; fundamental mass HCIl- but there are concentrations of
secondary carbonates. Gradual transition.

Humus horizon lower part, silty, grey and grey-dunnish spotty, in
places with a large amount of charcoal detritus; HCIl-. Gradual
transition.

Leaching horizon, silty, bluish-greyish with light-brownish spots
downwards, a lot of iron-manganese concretions; in places numerous
"krotovines” filled with the material from the overlying and under-
lying soil horizons; HCIl-. Transition typically gradual.

Illuvial horizon — upper part, silty-clayey, rusty-brown, in the
upper part patchy and spotty with iron-manganese concretions;
"krotovines” also occur in this horizon as well as in the underlying
ones; HCl-.

Illuvial horizon — middle part, silty-clayey and silty, brownish with
weakly marked blue-yellowish streaks, at the top still patchy, but
more homogenous downwards; HCIl-. In places distinctly marked
pseudomorphs of small ice-lense structures of the segregational
ground ice. In layers | there are also visible irregular, fissured
"tongue-like” structures, which form weakly marked, little polygons
in the horizontal plane. The width of these "tongues” to 0.1 m, depth
to 0.8—1.0 m, and the infilling with the material from layers j—k,
pointing to the features of vertical pseudolamination, which allows
us to interpret them as frost fissures with primary mineral infilling.
Such fissures can be formed in the conditions of seasonally strongly
frozen ground.

Illuvial horizon — lower part, clayey-sandy, light-brown with the
irregular blue-grey-dunnish streaks, and with a few small iron-
-manganese concretions; HCl-. In the illuvial horizon (l,—Ils) single
pebbles of the Scandinavian rocks occur.

Horizon of a considerable accumulation of pebbles and stones of the
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Scandinavian rocks, a larger part of them — weathered (erosional
pavement layer).
m,;) 9.00— 9.85 Loamy boulder material (morainic?) more and more sandy down-
1 wards.
mg) 9.85—10.30 Watered loamy sandy till.

The stratigraphic position of fossil soils occurring in this section was
determined according to the datings made by J. Butrym (Fig. 1). The
first soil from the top Gi/LMs (e,—e, layers) is characterized by the
features of gley or rather subarctic brown gleyed soil. It represents the
younger of two interstadials of the Vistulian interpleniglacial, which has
been distinguished as Denekamp in west Europe (H. Maruszczak
1985b). The next fossil soil is, strictly speaking, only a soil sediment (sg)
with features of a distinctly gleyed horizon (layers g,—g,), which might
have been formed in the earliest Vistulian. It may correspond to the
interstadial Amersfoort, because the substrate on which this horizon was
developed has been dated at 114 ka BP. The successive one, an older soil
sediment or gleyization horizon (layer i,) represents a not closer deter-
mined episode of interstadial rank (?) from the early Wartanian
(=Saalian II). The last one which is a well-developed forest soil GJ/LSs
(j—k—1 layers) represents inter-Saalian, which many authors attribute
the interglacial rank (according to the terminology used by some Polish
authors it is Lublinian= Treenian=0Odintsovian).

RESULTS OF PALEOMAGNETIC STUDIES

Paleomagnetic studies of loesses in SE Poland have shown that the
present methods used in magnetostratigraphy do not come up to ex-
pectations. This results from the occurrence of numerous stratigraphic
gaps in loess sections, in which inversions of the magnetic field may have
occurred, which are reference marks for stratigraphic correlation. There-
fore, M. Tkacz (1987) used another method for interpretation of the
paleomagnetic analysis results. He assumed that each preserved layer
series of a sediment during breaks (hiatuses) had its separate topographic
surface. If during such breaks inversions of the magnetic field occurred,
subsurface geochemical processes were fixing the recording of the
secondary field constituents specific for a given inversion, overlapping
the directions of normal magnetization of the layers accumulated earlier.
It was also assumed that inversion vectors included in NRM had different
directions and their magnitudes decreased from the top downwards in
each layer series. This allows to identify the particular series subjected
to postsedimentation impact of definite inversion. Using this method it
is also possible to analyse the sediments with inversive magnetization
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Fig. 2. Diagram of the changes of declination and inclination of samples from
the loess section at Lopatki (before and after magnetic cleaning)
Circlets mark mean positions for 34 sample groups distinguished according to the
principle defined in the text; numbers of the sample groups (1—34) are given in
the middlie part of the diagram

the directions of which were not synchronous with the inversion of the
magnetic field, but were formed as a result of subsequent geochemical
processes. Little stable, secondary magnetization constituents NRM were
found earlier; methods for examination of their directions were also de-
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termined (among others K. A. Hoffman and R. Day 1978, J. L.
Kirschvink 1980).

The loesses at Lopatki were continuously sampled. Starting from the
depth of 0.7 m (middle horizon of Holocene soil) down to the depth of
6.75 m (i.e. 0.05 m over horizon A, of interglacial soil), 353 samples were
taken. The results of paleomagnetic analysis of these samples are shown
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Fig. 3. Mean positions of the magnetic paleopole for 34 sample groups distinguished
in the loess section at Lopatki (plotted on the equal-area Lambert projection)

in Fig. 2. It should be stressed that these samples were taken in 1983
at a site more than 10 m from the exposures studied by H. Maruszczak
in previous years. This shows the difference in the depth of the inter-
glacial soil found, which is 0.5 m in relation to the lithologic sequence
presented in Fig. 1.

To facilitate the interpretation of the analysis results, the whole
collection of samples was divided into 34 groups. In their division dis-
continuity of declination and inclination recording was taken into con-
sideration, as well as the results of studies of the secondary ccnstituents.

Among the distinguished sample groups, the first four comprising the
youngest layers studied deserve a special attention. They are characterized
by almost identical declination and inclination values and thus can be
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considered to represent the layers accumulated without significant
breaks in a period lasting several hundred years. If accumulation had
lasted longer the declination and inclination values would have changed
more significantly. The average rate of loess deposition in that period was
about 3—4 mm/year.

For determination of the accumulation time of the other layers a
diagram of changes of the magnetic pole position was used, which was
worked out on the basis of declination measurements of the samples from
Fopatki (Fig. 3). In this diagram there are fragments of the curve of
magnetic field changes over centuries (A.Dagbrowski and M. Tkacz
1976, M. Tkacz 1981). Each of the fragments represents short periods,
the duration of which can be estimated as for the first four sample
groups. Accordingly, the total accumulation time of the layers studied
at Lopatki was estimated at 6.0 *1.5 ka. The youngest of the layers
analysed were formed before 15/12 ka BP (accumulation decline of the
youngest loesses in Poland after H. Maruszczak 1985b), whereas
the oldest in the interval determined by the TL method at 219—208 ka
BP (see Fig. 1). The layers at Lopatki analysed in relation to that, i.e.
from the depth 0.7 to 6.75 m, with regard to time represent only 3—4%
of the formation period of the loess section over interglacial soil
(219/208—15/12 ka BP). In these layers 14—15 intervals can be distin-
guished on the basis of paleomagnetic analysis, each of which may have
lasted not more than 500 years. Therefore, it is not surprising that in
the preserved layers the effects of magnetic field inversion have not
been recorded directly.

For the analysis of ‘paleomagnetic events which occurred during very
numerous and long-lasting breaks, diagrams of declination and inclination
increments were made for all samples analysed (Iig. 4). It was found
that it is difficult to interpret the changes of declination increments
because they are obscured by effects connected with secondary “ex-
cursions’ of the geomagnetic field. Therefore, attention was largely drawn
to the record of inclination increments. The highest part of the section
has a positive mark (positive reflex) of these increments, whereas the
remaining part a negative mark. In the part of the sequence with negative
reflexes there occurs one characteristic positive episode and several
changes of the mean values of inclination increments. Changes from po-
sitive to negative reflexes as well as changes of mean values within
reflexes of one type were connected with inversions of the magnetic field.
In the studied Lopatki section 7 magnetic field inversions were distin-
guiched in this way, one of which (the fifth from above) was multiphase,
at least four-phase.

The finding at Lopatki of an indirect record of so numerous inversions
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Fig. 4. Diagram of the changes of declination and inclination increments (AD and
AI) determined for the samples from the loess section at Eopatki. On the left
a simplified stratigraphic scheme of the section, with letter symbols as in Fig. 1
1 — zones of considerable changes of declination increments (AD); 2 — mean
magnitudes of AD and Al between the successive zones of changes; 3 — zones of
considerable changes of inclination increments (AI) identified with inversions of
the geomagnetic field during breaks in sedimentation or erosive discontinuities in
the section; 4 — hiatuses in the section
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of the magnetic field allows us to estimate the age of the loesses occurring
in it regardless of the results of dating by other methods. At the present
stage of using a new method for paleomagnetic interpretation it can be
assumed that Levantin or Chegan event may be recorded in the lowest
part of the section studied. Multiphase inversion should thus be pa-
rallelled to Jamaica excursion. Therefore, the author of the chapter
concerning the paleomagnetic studies (M. Tkacz) is of the opinion that
the results of the datings of the loesses from Lopatki, made by the TL
method in the modification used by J. Butrym, agree with the presented
interpretation, but they may be rather “lowered” than “overstated”.
However, the dating results obtained by the TL method in the modifica-
tion used by H. Prészynska-Bordas totally disagree with the results of
paleomagnetic analysis.

RECAPITULATION

1. With a continuous sampling of loesses as in the case of the Lopatki
section it is possible to make more detailed diagrams of geomagnetic
field changes. The interpretation methods used so far have not allowed
us to solve unequivocally magnetostratigraphic problems of units of an
order lower than the magnetic epochs. This finding refers particularly
to sequences with numerous gaps (hiatuses).

A new method for interpretation of results of analyses of secondary
magnetization constituents, used for the first time by M. Tkacz, allows
to distinguish inversions which occurred during breaks in sedimentation
or breaks caused by erosion. The recorded character and magnitude of
declination and inclination were fixed during breaks due to postdepo-
sitional geochemical changes in the layers accumulated earlier. The
distinction of such secondary magnetization constituents makes a more
accurate identification of inversion possible, of not only those known
from various magnetostratigraphic scales but probably also those which
have not been known yet. This provides new possibilities of stratigraphic
correlation of any section of Pleistocene deposits.

2. The results of detailed paleomagnetic studies by using the new
method have shown that in the Fopatki loess section very numerous
breaks occur in the record of events. The present lithostratigraphic and
paleopedologic studies have permitted to determine only some of these
breaks. Also the datings by the TL method have pointed to the occurrence
of only two certain long-lasting breaks. Paleomagnetic analyses have
shown the existance of at least 13 breaks; during 7 of them inversions
of the magnetic field occurred.

3. The finding of traces of 7 inversions of the geomagnetic field in
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the Lopatki loess sequence allows us to determine the age of these
loesses. This determination can be made irrespectively of the results of
datings by other methods. Such a determination indicates that the chro-
nostratigraphic scale supported by the results of datings by the TL
method in the modification used by H. Proszynska-Bordas is too "’short”.
It is most unlikely that as many as 7 inversions of the geomagnetic field
could have occurred during the last 50 ka. A "long” chronostratigraphic
scale about 220 ka seems to be more probable, which results from datings
by the TL method in the modification used by J. Butrym.
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STRESZCZENIE

Profil lessow w Lopatkach (30 km na WNW od Lublina) od dawna wzbudzal
zainteresowanie ze wzgledu na wystepowanie sladéw kilku generacji struktur krio-
genicznych oraz dobrze wyksztalconej, kopalnej gleby lesnej. Glebe te wigzano
dawniej z ostatnim interglacjalem. Wyniki datowan termoluminescencyjnych (TL),
wykonanych przez J. Butryma w laboratorium w Lublinie, nie potwierdzily takiej
interpretacji. Na podstawie tych datowan H. Maruszczak (1985a) skorelowal glebe
le$ng z przedostatnim interglacjalem. Taka interpretacja byla krytycznie oceniona
podczas miedzynarodowego sympozjum lessowego w 1985 r. m. in. z tego powodu,
7e H. Proszynska-Bordas (1985) przedstawila wyniki datowan TL w laboratorium
w Warszawie zasadniczo réozne. Je$li bowiem wedlug datowan J. Butryma wiek
poziomu humusowego gleby interglacjalnej miatby wynosié okolo 220 ka BP, to
wedlug H. Proszynskiej-Bordas zaledwie 50 ka BP.

W takiej sytuacji szczegélne znaczenie mozna przypisywaé¢ wynikom badan
paleomagnetycznych, ktore wykonal M. Tkacz. W 1983 r. pobral on z profilu w Lo-
patkach 353 probki, w ukladzie cigglym, z glebokosci 0,7—6,75 m. Prébki te zbadal
szczegdlowo, stosujac przy tym nowa, wiasng metode analizy wtornych sktadowych
namagnesowania (M. Tkacz 1987). Pozwala ona wyodrebni¢ inwersje pola geoma-
gnetycznego, ktore wystepowaly podczas przerw w sedymentacji czy tez przerw
spowodowanych przez erozje. Uzyskane wyniki wykazaly, ze w badanym profilu
lessobw wystepuje co najmniej 13 przerw w zapisie zdarzen. W ciggu 7 przerw wy-
stepowaly inwersje pola magnetycznego. Najstarsza z tych przerw moze byé przy
tym paralelizowana z Levantin lub Chegan event. Dotychczasowe badania litostra-
tygraficzne i paleopedologiczne pozwalaly wyodrebniaé tylko malg cze$é¢ tych
przerw. Przy pomocy tych metod niekiedy wrecz niemozliwe jest identyfikowanie
przerw ukrytych wsérod mato zroznicowanych warstw lessowych.

Oznaki wystepowania 7 inwersji pola magnetycznego daja podstawe do oceny
wieku lessow badanych w Lopatkach, niezaleznej od datowan innymi metodami.
Ocena taka wskazuje, ze skala chronostratygraficzna sugerowana dla lessow z Lo-
patek przy pomocy datowan metoda TL w wersji stosowanej przez H. Proszyn-
ska-Bordas jest zbyt "krétka”. Jest bowiem zupetnie nieprawdopodobne, aby w cia-
gu 50 ka moglo wystapi¢ 7 inwersji pola geomagnetycznego. O wiele bardziej
prawdopodobna wydaje sie ,,dluga” skala chronostratygraficzna (okoto 220 ka), wy-
nikajaca z datowan metoda TL w wersji stosowanej przez J. Butryma.

Przedstawiony przyklad profilu z Lopatek wskazuje, ze analiza wtérnych sktla-
dowych namagnesowania umozliwia dokladniejsza identyfikacje inwersji, i to nie
tylko juz znanych z roéznych skal magnetostratygraficznych. Mozna sie spodziewaé,
ze pozwoli ona wyodrebni¢ inwersje dotychczas malo zdefiniowane. Daje to nowe
motzliwosci korelacji stratygraficznej dowolnych profili lessowych osadéw plejsto-
censkich.

PE3IOME

Pa3pe3 néccoB B mectrHocty Jlonatkyu (30 kM 3C3 r. Jlwobamiia) yxe aasio obpa-
niaJ BlHKMaliMe, B CBA3M C obuapykelneM HECKOJbKUX APYCOB nceBaoMopdo3 Kpuo-
reHilbIX ABJEHUN M XOPOLUO Pa3BUTON norpebeiliHON Jecioly MouBbl. DTa NOYBa palib-
e KoppeaupoBajlack € INOCJeAHNM MeXJeAHUKOBMEM. Pe3yJsibTaTbl ONpefgesieHus
BO3pacTta TepMoJiomuiecuenTiibiM (TJI) mMeronom npumessembiM 0. ByTpumom B Ja-
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6opaTopuu OTaenenmsa c¢pusmiueckoin reorpacdpumu Yuusepcurera uM. Mapumu Ckaonos-
ckon-Kiopu B Jliobauiie, He noaTeBepxKAaajaM TakKoii koppeaauuu. Ha ocHOBaHUM ITHUX
TJI onpenenenwnt X. Mapywak (1985 a) conocTaBua Jiecliyl0 IOYBY C IPEAITOCJEJHUM
MexJaenimuxkosueM. 310 6bln0 KpuTuuecku ob6cyxneilo BO BpeMaA MeXKAyHapOAHOro
JNéccoBOro cummno3uyma B 1985 r., Mexkay nNpouMM MoToMy, 4TOo oaHoBpeMernio X. IIpy-
wnuHbcKaa-bopaac (1985) npeanoxkuaa pe3ko oTauualoumeca pe3yabraTbl TJI na-
THUPOBOK, TNOJy'€Hilble APYTrMM METOAOM B BapluaBcKoi Jaaboparopuu. Ecam mo ana-
au3aM }O. ByTpuMa BO3pacT ryMycOBOro ropu3olTa MeXJeAlMKOBOV IOYBbLI OIpeje-
najacA okoao 220 Twic. neT, To no aHaam3aM X. IIpymmnbckoit-Bopaac ToasKo 50 ThIC.
JerT.

B Ttakoit obcraiioBKe crneumalbHOE€ BHMMAliMe HYIKHO O6paTUTh Ha pe3yabTaTbl
11aJleOMarinTHbIX MCCAeAOBaliMi nposeneinnbix M. TkayoM. B 1983 r. B3an oH M3
pa3pe3a Jlonatku 353 obpa3ua B HenpepbIBHOM TOCJEAOBATEJbIIOCTH, M3 Traybuibl
0,7—86,75 M. Ot obpa3ubl MccaenoBas AETalblio, NPUMEHAA HOBbLIN, COOCTBEHHbIA Me-
TOA M3yuY€HMUA BTOPHUYIILIX COCTABJAAKOLIMX HamarHuyennoctu (M. Tkay 1987). 3ror
METOJ pa3pellaeT BbIAEJATL MIBEPCHUM reOMarHMTIIONO NOJIA, KOTOpble HACTyMnaJu BO
BpPEMA NepepbiBOB B HAKOMJEHMM JI€CCA, MM CBA3AHHBIX C 3PO3MOHHLIMM CDE€3aMM.
M3 nmoayueHHBbIX JaH!bIX BbIT€KaeT, YTO B MCCJEJOBAaHHOM JIECCOBOM pa3pe3e Haxo-
AUTCA He MeHee 13 nepepblBOB B JIETONMMCU NPUPORXHLIX ABJIeHMN. Bo BpeMa 7 nepe-
PbLIBOB HACTyMalu MHBEPCUM reoMarHuTHOro noja. CaMeni apeBHMI M3 ITUX MNocaen-
HHUX MepepbLIBOB MOXHO COMOCTaBJATb C JIeBaHTMH uau Yeran 3peHT. Ha ocHOBaHMM
NpoBeAeHHbIX A0 CUX IMOp JAMTOCTPaTUrpaPMyeCKUX M NasleonenoJOrMyecKux mucciue-
NOBaHMIt BO3MOXKIIO OLLJIO BbliesieHMe TOJIBKO 1eDOJIBLIOK 4acTM I3TUX nepepbIBOB.
TIpu nomouu 3TMX NOCAENHMX METOAOB HEBO3MOXKHO obuapyiKeHue nepepbIBOB CKpbI-
TbIX CpeaM IOXOXMUX M OAHOPOJAIIBIX CJO€B JECCOBbIX 0Opa30BalMi.

KocBenHbl npu3naky nposaBieHUs T MHBEPCMII FeOMATHMTHOTO MOJA MOXKHO TNPU-
HATb 3a OCHOBY OLEHKM BO3pacTa JIECCOB M3 pa3pe3a JlonaTky, He3aBUMCMMOM OT pe-
3yNbTaTOB AATUPOBOK APYrMMMK MeTojaMu. M3 TaKoi OUEHKM cJeAyeT, 4YTO XPOHO-
crpaTurpagMuecKkas lUKasla NojcKa3biBaHHAA AATMPOBKaMu TJI MeToaOM npuMenAe-
mbiM X, IIpyumnbckon-Boprac kaxercas HeoOblKIIOBEHHO ,KOpPOTKOit”. Bnosxe
11€BePOATHO, YTOObLI Ha NMPOTAXKelUH 50 ThIC. JIET HACTYNMUIO 7 MiIBEpCMil reoMarHWT-
HOro monA. Bojee BepoATHONM KaxeTcs , JIMHHAA” XponocTpaTurpaduueckas luKaja
(oxono 220 Tbic. JyeT), BbITeKawliada M3 AaTMPOBOK TJI MeToa0M nNpUMeHAEMbIM
}0. ByTpumom.

TIpeanoxennsi npuMep pa3pe3a JIonaTKM CBMAETENbCTBYET, YTO Ha OCHOBAaHUM
M3yYE€HUA BTOPMUYHbIX COCTABJAIOLIMX HaMariM4eHHOCTM MOXKHO 60ojee AeTaJbLHO
OTOXKJECTBJATbL MHBEPCHMM, B TOM YMCJI€ HE€ TOJIbKO MU3BECTHble M3 CYLLIECTBYIOLIMX
MaruurocrpaTurpaduyeckux cxeM. MOKIO OMXMIAATb, YTO ITUM METOAOM BO3IMOXIIO
6yneT BbIAE€NUTb MHBEDCHMM 10 CMX MOP MJIOXO YCTaHOBJEHHble. Takum ob6pa3oM Io-
JIy4alOTCA HOBbl€ BO3MOMHOCTM CTpaTUrpaduveckmMx Koppesaauuit mobbix pa3pe3oB
NJIEACTOIeHOBbIX JIECCOB M JIECCOBbIX OGpa30BaliMii.






