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Abstract. In the Baltic Region the Arukiila Stage (Eifelian) is characterized by reddish
brown cross-bedded sandstone interbedded with siltstone, clay, and domerite. In Estonia
it is represented in excellent fossil-bearing outcrops and in a number of borings. The
thickness varies from 62.5 to 90 m. In 1981 the Arukiila Stage was divided into two
members. More recent and revised earlier lithological and mineralogical data have
permitted to distinguish three cycles. These cycles are observable in all sections of
the Baltic and Leningrad District, corresponding thus to evolutionary stages of the
area and serving as a basis for the distinction of three beds in the Arukiila Stage —
Viljandi (the lowest), Kurekiila (the middle), and Tarvastu (the uppermost one).
Lithological and mineralogical criteria have been established to discriminate these beds.

Key words: Devon, stratigraphy, lithology, mineralogy, heavy transparent allothigenic
minerals.

INTRODUCTION

In the East Baltic, Belarus, and northwestern Russia the youngest
stratigraphical level of the middle Devonian Eifelian Stage is represented
by the Arukiila Stage (Fig. 1). Its coeval analogues are known from
wide areas of the East-European Platform. This level was first dis-
tinguished as an independent stratigraphic unit by Gross in 1940 (Gross,
1940, 1942). In the rank of a regional stage, however, it was established
by Mark-Kurik in 1958 (Mapk, 1958). The first accepted detailed sub-
division of this unit into upper and lower parts was given by Viiding in
1981 (Buitnunr et al., 1981; see Table 1). The revision of the plentiful
material available at the present time has allowed to define in the
section of this stage three levels, which correlate on the whole territory
of the East Baltic and northwestern Russia (Fig. 2; Table 1).

GEOLOGICAL SETTING

The northern boundary of the Arukiila Stage runs from the northern-
most tip of the Kura Peninsula up to the northern coast of Lake Peipsi
(Fig. 1). The outcrop area forms a 17—55 km wide belt, most of which
lies on the territory of Estonia. The main outcrops representing this
stage are also located in Estonia, among them the stratotype, a section
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by a Tartu cemetery situated near the Arukiila caves on the northern
boundary of Tartu. The Arukiila caves as well as the outcrops of Tamme
on the eastern shore of Lake Vortsjarv, Kallaste on the western shore
of Lake Peipsi, Oisu in the western part of the distribution area of the
stage, and Haaslava near Tartu are famous for Devonian fish finds.
The rich material collected there during more than 100 years contains
the majority of the fauna characterizing this level on the whole East-
European Platform. Numerous boreholes penetrating the Arukiila Stage
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1. Map showing the location of the studied sections and the distribution of the

Numbers by the boreholes show the total thickness of the
Arukiila Stage in metres.

Table 1
History of the stratigraphic definition of the Arukiila Stage
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have been drilled on the Estonian territory in the course of mapping that
started in 1958. The data obtained from these cores together with the
outcrop material serve as a basis for a thorough description and detailed
subdivision of the stage.

The Arukiila Stage is mainly characterized by red, weakly cemented
very fine (mostly 0.1—0.05 mm) or fine (mostly 0.26—0.1 mm) horizont-
ally and cross-bedded sandstone containing silty, clayey, in the lower
part also domeritic interlayers. The total thickness of the stage in
Estonia ranges from 62.5 to 92.5 m, decreasing to the southwest as in
the whole East Baltic area.
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Fig. 2. Granulometric and mineralogical data on the Arukiila Stage in Unikiila,
Estonia (A4), and DrukSai, northeastern Lithuania (B), core sections.
The initial data on the Unikiila core section were taken from the 1981 annual report
of the hydrogeology group of the Geological Survey compiled by O. Gromov, R. Griin-
berg, K. Kajak, H. Kajak, and V. Tassa.
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Fig. 3. Areal mineralogical variability of the Arukiila Stage. For legend see Fig. 2.

The rocks of the stage are rich in quartz. The heavy fraction is
predominantly represented by ilmenite and the group of transparent
(nonopaque) allothigenic minerals, dominated by the zircon—garnet—
apatite association with a considerable admixture of tourmaline, stauro-
lite, and rutile (Figs. 2, 3). A regular. areal variation can be observed
in the contents of transparent minerals. On this basis four mineralogical
provinces were distinguished on the Estonian territory (Figs. 1, 3).
The mineralogical composition of rocks was determined considering the
0.1—0.05 mm fraction, which appeared the most informative for these
sediments (Bwuiiaunr, 1965). Data are presented according to the scheme
elaborated by Viiding (Buitnunr, 1976) laying stress on essential strati-
graphic parameters (Kaeecment, 1976).

STRATIGRAPHY

The stratigraphic characterization of the Arukiila Stage is mostly
based on fish fauna. Unfortunately, the cores have yielded only rare
fishes and therefore the actual correlation of sections as well as the
establishing of the lower and upper boundaries have been performed
on the grounds of lithological and mineralogical criteria. In the cor-
relation of these beds on an extensive area, the cyclic structure of
sections has been used (Pyxun, 1946; Tuxomupos, 1967; Kypumec, 1975,
1992). The distinction of cycles greatly serves as a basis for the triple
subdivision of the stage presented in this paper.

Viljandi Beds (ary)

The lowest part of the Arukiila complex is mainly represented by
very fine-grained and fine-grained reddish brown loose sandstones with
violet shades, alternating with interbeds of reddish and greenish silt-
stone, reddish brown clay, more rarely grey or variegated domerite. The
thickness of the complex is 15—23 m. Greater thicknesses (also the
maximum of 32.3 m in the Kioma drill core) occur in southeastern
Estonia. More significant outcrops are Arukiila caves and exposures
at a Tartu cemetery and Viljandi. In its extent this level corresponds
roughly to the Viljandi Member established by Viiding in 1981 (Buiiausr
et al., 1981; Table 1); therefore it would be reasonable to stick to this
name and to distinguish the Viljandi Beds in the lower part of the Aru-
kiila Stage. /
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The lower boundary of the Viljandi Beds coincides with the boundary
between the Narva and Arukiila stages, which is often hard to establish
(Mapk & Tamme, 1964), particularly in the region of the Vortsjarv
Depression. In general, this boundary runs along the lower surface of
the first significant uncemented reddish brown sandstone layer lying
above the dolomitic siltstone or domerite of the Narva Stage. The topmost
part of the Narva Stage often shows a thin greenish grey layer, the
overlying sandstone is mostly inequigranular (Fig. 24). The topmost
part of the Viljandi Beds is mainly represented by red-coloured thin-
bedded siltstones or silty sandstones. The underlying beds are some-
times represented by the first interlayer of variegated lump siltstone.

In the eastern part of the area studied (Slantsy, Verholjane, Petseri,
Virska) the Viljandi Beds are dominated by sandstones, in its middle
and western parts by silty sandstones and siltstones. The rocks have a
microlaminated, often platy and slaty structure, which is particularly
well expressed in clays. Sandstones are frequently characterized by
cross-bedding. The thickness of the series rarely exceeds 10—I15 cm.
Inclination is mostly to the south. Characteristic are highly micaceous
surfaces and layers rich in clay pebbles occurring especially in the sand-
stones of eastern sections. The pebbles are rounded, up to 2—3 cm in
size.

The quartz content in rocks is 60—909%. The highest contents (80—
90%) occur in a belt ranging from the northeastern part of the studied
area (Slantsy) up to the town of Valga. The lowest contents (50—70%)
have been recorded in western Estonia. The amount of feldspar (mostly
orthoclase) ranges from 10 to 25%, only rarely reaching 25—32% (in
western Estonia and the Vortsjdrv Depression). Micaceous minerals,
above all muscovite, form 3—25% of the light fraction. The content
of the minerals of this group is somewhat higher in western Estonia.

The heavy fraction is dominated by ilmenite (30—60%) and the
group of transparent allothigenic minerals, whose share is particularly
noteworthy in the overlying part of the beds (Fig. 2). The amount of
leucoxene is 3—109%. The content of micaceous minerals is quite vari-
able; they are represented primarily by green biotite (0—91%, usually
10—20%) and Fe hydroxides (2—15%, rarely up to 50%).

Among heavy transparent allothigenic minerals apatite, garnet, and
zircon are the most significant. Important are also tourmaline, staurolite,
and rutile. The northwestern province (I, Figs. 1, 3) is dominated by
garnet (30—509%) with a considerable apatite (12—279%) and zircon
(15—43%) admixture. In the central part of the studied area (province
IT and the northwestern part of province 1V, Fig. 1) the group of heavy
transparent allothigenic minerals is dominated by apatite (20—60%),
particularly in the Vortsjarv Depression. The average contents of zircon
(6—40%), garnet (2—30%), and tourmaline (11—20%) are almost
equal here. In the West-Estonian province (III, Fig. 1) zircon (18—
43%), apatite (12—41%), and garnet (18—349) occur in almost equal
amounts. The southeasternmost part of Estonia (southeastern part of
province 1V, Fig. 1) differs considerably from the other regions. This
area is predominated by zircon (35—60%) with noteworthy apatite
(10—44%) and tourmaline (10—179%) admixtures. The percentage of
garnet is low, ranging from 1 to 139 (Fig. 3).

Besides the above minerals, the Viljandi Beds have vyielded in-
significant quantities of monazite, kyanite, corundum, sphene, anatase,
brookite, amphiboles, pyroxenes, and epidote. Corundum occurs typically
in the northeastern province. In the central and southeastern provinces
this group includes also staurolite, which is practically lacking in the
sections of the western province,
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As a rule, the lower part of the Viljandi Beds shows a high content
of zircon (Fig. 2), northeastern sections zircon and garnet. This regular-
ity is relatively less noticeable in the northern part of the central prov-
ince, where the share of tourmaline is somewhat higher in these beds.

The group of clay minerals is greatly dominated by hydromicas,
which form 90—1009% (on the average 939%) of the total. Frequent is
chlorite, although it does not exceed 109 in amount. Kaolinite occurs
locally only in southeast Estonian sections; its content reaches 5—10%,
in one case 15% (average 2%).

Kurekiila Beds (ars)

The middle, almost arenaceous part of the Arukiila Stage is from
20 to 44 m in thickness. The most important outcrops are Kallaste, Oisu,
Paistu, and Tamme. The last is known as a rich fish locality. The
complex was named after the village of Kurekiila lying near the Tamme
outcrops.

Sandstones are highly predominant in the northeastern province of
the Kurekiila Beds; they alternate with siltstones, in the upper part of
the section also with clayey, in some cases with domeritic or dolomitic
interbeds. The role of siltstones is somewhat higher in the central and
western provinces, where they form 15—25% of the section. In the south-
eastern province the share of siltstones is the highest reaching 609%.
The number of clay interbeds is also the greatest in the southeast, in
the Polva and Valga sections, where they make up almost 409%. Silty
and clayey interbeds occur mostly in the upper part of the complex.

The basal part of the Kurekiila Beds is marked by a sandy complex
of weakly sorted material, often by a layer of greyish white sandstone.
Characteristic is the appearance of interlayers of variegated siltstone.
The topmost part of the beds is represented by a thin-bedded complex of
sandy-silty, in the southeastern province of sandy-clayey rocks.

Sandstones are reddish brown, often with a yellowish shade, inter-
~ bedded with yellowish red and pinkish red, in the lower part also with
greyish white sandstones. They are mainly fine- and very fine-grained,
with the medium (0.25—0.5 mm) and coarse (>0.5 mm) fractions not
exceeding 10—159,. Characteristic is a cross-bedded structure with the
thickness of the series of 10—60 cm, mostly 20—30 cm. Inclination is
between 130 and 220°. Weakly cemented sandstones contain predomi-
nantly lens-shaped 10—20 cm thick (sometimes up to 50 cm) interbeds
of hard yellowish brown conglomeratic sandstone with poikilitic or basal
dolomitic cement. These are frequently connected with layers rich in
clay pebbles, although such layers may occur also independently. Clay
pebbles are reddish brown and greenish grey, rounded, up to 15 cm in
diameter. Reddish brown pebbles often have a thin greenish grey coating.
Red sandstone contains rounded, vertical, and irregular pockets of
white sandstone that are from a few centimetres up to 50—60 cm
(mostly 10—20 cm) in diameter. The presence of 2—5 cm thick dark
brown and grey lenticular interbeds consisting almost only of micaceous
minerals is also characteristic. Fe hydroxidic crusts are sometimes
recorded in the sandstone.

Siltstones are predominantly variegated—reddish brown and violet
grey with interlayers of reddish brown and greenish grey siltstone.
Variegated siltstones are unevenly cemented and often break into lumps.
Clays are reddish brown, mostly silty.

The rocks of the Kurekiila Beds are rich in quartz, its content being
72—92%. Lower quartz contents (65—80%) occur in the Vortsjarv
Depression and in the western province. Feldspars, mostly orthoclase,

62



form 5—18%; micaceous minerals, mostly muscovite, 1—18% of the
minerals.

The heavy fraction is mostly composed of ilmenite (30—60%) and
the group of transparent allothigenic minerals (20—35%). The share
of leucoxene is between 3 and 14%. The contents of micaceous minerals
(0—50%) and Fe hydroxides (usually 2—10Y%, rarely up to 359%) are
variable.

The basic transparent allothigenic minerals in the Kurekiila Beds
are zircon (18—609%) and garnet (10—50%, Fig. 3). As a rule, the
zircon content is especially high in the basal part of the section (Fig. 2).
Staurolite occurs everywhere, though in the southeastern and western
provinces in small amounts.

The most distinguished among the mineralogical provinces is the
southeastern province (IV, Figs. 1, 3). It is characterized by a high
predominance of zircon (30—74%), low percentage of garnet (1—15%),
high mean contents of apatite (6—249%) and tourmaline (10—23%).
The northeastern and central provinces were mineralogically similar
in Kurekiila Age. In the southern part of province II this level
has revealed the maximum amounts of apatite and tourmaline. In the
western province the garnet content is somewhat higher. In general, the
increased rate of garnet can be traced on a 20 km wide strip from
Verholjane to Abja.

The content of rutile in the Kurekiila Beds is everywhere 3—6Y%;
monazite, kyanite, titanite, anatase, amphiboles, and pyroxenes occur in
small amounts.

Clay minerals are dominated by the group of hydromicas (mean
content 89%). Kaolinite occurs in southeastern Estonia, amounting to
10—209, there, but it is almost missing in the other regions. Chlorite
is of very rare occurrence; it is found only in the western province,
where it amounts to 109%.

Tarvastu Beds (ars)

The upper beds of the Arukiila Stage are represented by a complicated
complex of alternating sandstones, siltstones, and clays. Sandstones
are clearly dominating only in the northeastern province. In the central
province siltstones often prevail; in the southeastern and western prov-
inces, however, clays are prevalent. Clayey interbeds occur most often
in the upper part of the complex. The thickness of the Tarvastu Beds is
20—40 m. Representative outcrops are located at the Mora Brook near
Haaslava and on the shores of the Tarvastu River and Raaga Brook in
the vicinity of Tarvastu. The name of this level derives from the latter
group of outcrops with the stratotype at the Tarvastu Mill.

The basal part of the Tarvastu Beds is usually marked by a layer
of conglomeratic sandstone, that has often the so-called globular
structure and lies on the silty or clayey complex of the Kurekiila Beds.
The upper part of the Tarvastu Beds is represented by a clayey complex
or contains clayey interbeds.

The sandstones of the Tarvastu Beds are mostly reddish brown, fine-
grained, cross-bedded. The series are 20—30 cm, sometimes up to 50 cm
thick. Inclination is 130—180°. A characteristic feature is the occurrence
of 5—15 cm thick interbeds of whitish grey platy sandstones and 3—10
cm thick beds of greenish grey platy siltstone. Frequently there occur
lens-shaped 2—10 cm thick interbeds of yellowish and violet-grey strong-
ly cemented conglomeratic sandstone; irregular, often vertical pockets
of white sandstone up to 12 cm in diameter; and irregular nodules
(1—5 cm) of highly cemented light sandstone. Locally clay pebbles
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2—>5 cm in size and Fe hydroxide crusts with a thickness of up to 10 cm
may occur. Strongly cemented sandstones have also displayed caverns.

Fine-laminated greenish grey siltstones occur together with reddish
brown and variegated varieties. Clays are reddish brown and variegated,
showing reddish brown, greenish grey, violet-grey, and mustard-yellow
colours.

The quartz content in the rocks ranges from 58 to 939. Its rates are
higher (80—93%) in the southeastern province. The share of feldspars
is 6—209%, that of micas ranges from less than 19% to 309%.

The heavy fraction is dominated by ilmenite, which amounts from
20 to 68%; the content of transparent allothigenic minerals is 12—439.
The percentage of leucoxene is 2—109%, that of Fe hydroxides 0.3—15%.
Pyrite occurs in some levels, its maximum content being 10%.

The group of transparent allothigenic minerals is dominated by zircon
and garnet (Figs. 2, 3). The prevalence of zircon is especially notable in
the southeastern province, where it forms 40—75% of the group. In the
southeastern province, which widens to the northwest, the content of
tourmaline is 8—25Y%, that of apatite 7—209%, and garnet 0.5—10%. In
other provinces the average mineralogical parameters of the Tarvastu
Beds are quite similar (Fig. 3). The share of zircon is 16—50%, that of
garnet 10—42%, apatite 7—449,, tourmaline 4—20%, and rutile 3—11%.
Staurolite occurs everywhere, but its content varies in different provinces:
in the northwestern province 5—16%, central province 2—89Y%, south-
eastern province 2—129%, western province 0.5—6%. The ratios of
minerals vary irregularly in the central province. The belt with the
highest garnet content is of a sinuous shape, running in the direction
of Slantsy—Verholjane—Kaagvere—Aakre—Valguta.

In the vertical section the amount of zircon is, as a rule, big in basal
beds (Fig. 2), while tourmaline-rich levels occur in the upper part of
the section.

Clay minerals are dominated by hydromicas with the average per-
centage of 839%. Kaolinite occurs everywhere as a 10—20% admixture
(average 159%). Chlorite is found in small amounts, the average
being 2%.

COMPARISON WITH SOUTHERN EAST BALTIC

In Latvia and Lithuania the thickness of the Arukiila Stage is some-
what smaller than in Estonia, ranging from 44 to 77 m. In Latvia the
stage has long been treated as an independent unit. In Lithuania it is
as a rule considered as the Upnikai Stage including also the Burt-
nieki Stage. However, also in Lithuania a tendency has emerged to
regard the Arukiila Stage as an independent unit (Yrunutoc, 1976; Pas-
kevicius, 1993), which contains three cyclic complexes (V. Narbutas, pers.
comm.). On the Latvian territory several subunits have been distinguish-
ed: two by Kur§ (Kypume, 1975, 1992) and four by Polivko (IlosuBko,
1977). In the Moscow syneclise the Arukiila Stage corresponds to three
units — the Mosolov, the Upper-Chernoyar, and the Lower-Chernoyar
stages (Tuxomupos, 1967).

In the whole East Baltic area regular occurrence of uneven carbonate
cementation, strongly cemented silty-sandy pebbles, hard conglomeratic
interbeds, and variegated siltstones has been noted in the upper part of
the stage (Kypuc, 1975, 1992).

Correlation of lithologically and mineralogically thoroughly studied
sections has allowed to distinguish the three levels described above in
all of them (Figs. 2B, 4). The zircon-rich southeastern province
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Fig. 4. The geological section of the Arukiila Stage from Slantsy (NE) to Stonis-
kiai (SW).
The initial data on the Stoniskiai core section by J. Kisnerius (Kucnepioc, 1974). For
legend see Fig. 2.

established in Estonia continues as a distinct northeast—southwest-di-
rected belt up to Stoniskiai—Nida. This province shows also a consider-
able kaolinite content. Southeastern Latvia and northeastern Lithuania
represent a garnet- and zircon-rich province with a substantial staurolite
admixture, most resembling the northeastern province of Estonia (Fig.
3). These provinces correspond to various facies of the Devonian basin.
During the whole Arukiila time the deepest, most stable part of the
marine basin coincided with the southeast Estonia (province 1V)—Sto-
niskiai line.

SUMMARY

The distinction of the Viljandi, Kurekiila, and Tarvastu beds in the
Arukiila Stage is mostly based on the cyclic structure of the section.
Each unit begins with relatively coarse and less sorted sandstones of
a mature mineralogical composition, but ends with a clayey—silty
complex (Fig. 2). The Viljandi Beds are generally dominated by very
fine sandstones; in their lowermost layer, however, the content of the
fine fraction is typically up to 509%. The Kurekiila Beds begin usually
with a layer of whitish grey or yellowish fine sand that contains a
noticeable amount (3—14%) of medium-grained sand. The Tarvastu
Beds begin with a predominantly conglomeratic layer, often having a
structure of the so-called globular sandstone.

Every unit has its own characteristic lithological feature. Siltstones
and very fine-grained sandstones of the Viljandi Beds are often platy
or slaty fine-bedded. The Kurekiila Beds are characterized by irregularly
cemented interbeds of variegated siltstones, pockets of white sandstone,
lenses of conglomeratic sandstone, and interlayers with big clay pebbles.
The Tarvastu Beds contain typically conglomeratic yellowish and violet-
ish interbeds, pebbles of strongly congregationally cemented sandstone,
and surfaces and crusts of Fe hydroxide.
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Mineralogically, apart from the high content of zircon in the basal
part of the beds, the occurrence of great amounts of transparent allothi-
genic heavy minerals in the same intervals (Fig. 2) is notable. In the
whole Arukiila section we may observe an upward increase in the
total amount of transparent heavy minerals and ilmenite, but a decrease
in micaceous minerals. The leucoxene content is regularly the highest
in the Tarvastu Beds. Among heavy transparent allothigenic minerals
the content of zircon increases and that of apatite decreases upwards
(Fig. 3). Notable is the appearance of staurolite in the Arukiila Stage.
In the Viljandi Beds staurolite occurs only in the northeastern province;
in the Kurekiila Beds it is already an essential component in the north-
eastern as well as central provinces; in the Tarvastu Beds, however,
staurolite is a regular component everywhere, although in the western
part it occurs in very small amounts. The appearance of kyanite in the
Tarvastu Beds is also an important phenomenon.

As to clay minerals, the occurrence of chlorite in the Viljandi Beds,
its absence and the presence of notable amounts of kaolinite in the Tar-
vastu Beds are the most significant features.

Table 2

Percentage of typomorphic varieties of some minerals in their total amounts

Stratigraphic unit

Mineral
ary ' ar, ars
Zircon
Well-rounded 36 " 41 42
Elongated : Tt G 4 3 3
Brown 71 6 6
Yellow 6 6 4
Pink 2 2 3
Zoned 14 15 15
Dirty 10 10 10
Fractured 22 19 19
With inclusions 48 49 51
Tourmaline
Well-rounded 23 27 30
Elongated 9 8 8
Green 78 81 82
Green to pink 13 11 7
Brown 8 6 10
With inclusions 63 62 55
With abundant inclusions 17 16 13
Weathered 5 6 7
Rutile
Elongated 26 21 17
Dark brown 20 19 25
Brown 39 39 35
Yellow 15 14 17
Grey 14 15 12
Greenish 5 8 8
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A typomorphic study of heavy transparent minerals has reveal-
ed several regularities against the background of their fairly similar
general characteristics (Table 2): the roundness of zircon and tourmaline
and the abundance of inclusions in zircon grains increase upwards. The
role of inclusions in tourmaline grains and elongated rutiles decreases
in the same direction. The high content of fractured zircon and green-
to pink-coloured tourmaline in the Viljandi Beds, the occurrence of grey
rutile and pink garnet in the Kurekiila Beds, increased content of brown
tourmaline, dark brown rutile and multiedged zircon in the Tarvastu
Beds are also significant.

Observation of the distinguished cycles over a large area suggests
that they correspond to natural evolutionary stages. The data obtained
permit to draw several conclusions. The influx of terrigenous matter was
from the northeast and east. During the deposition of the Viljandi Beds
the whole East Baltic area was covered with a shallow sea, the coast-
line remaining for a long time on the line of the Slantsy—Kuramaa

eak.

: Beginning with the sedimentation of the Kurekiila Beds, the area of
Estonia turned into a region of complicated tectonic development, where
marine conditions were replaced for a short period by subareal ones.
In Kurekiila age marine conditions were still strongly predominant. The
coastline shifted southeastwards. Fluctuations of the sea level became
more complicated in Tarvastu age, probably characterized already by
subareal gaps in sedimentation. Here also redeposition of the material
from the same area can be recorded.
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ARUKULA LADEME LIIGESTAMINE LITOLOOGILIS-
MINERALOOGILISTE KRITEERIUMIDE ALUSEL

Anne KLEESMENT

Artiklis on pohjendatud Arukiila lademe ldbiloike kolmikjaotust ning
esitatud piistitatud Viljandi, Kurekiila ja Tarvastu kihtide viljaeralda-
mise kriteeriumid ning nende litoloogilis-mineraloogilised tunnused. On
antud nende kihtide korrelatsioon Baltikumi regioonis.

PACYJIEHEHHUE APYKIOJIACKOTO TOPHU3OHTA
HA OCHOBE JIUTOJIOTO-MUHEPAJIOTUYECKUX KPUTEPUEB

Aunne KJIEECMEHT

[MpuBenensl 060CHOBaHHS B TOJb3Y pacyjeHeHHs apyKIJacKoro pas-
pe3a Ha TPH CaMOCTOsITeJIbHbIE cTpaTHrpaduueckue elHHHLb — BHJbSHIH-
CKyI0, KypPeKIOJACKyl0 H TapBacTyCKylo naukH. JlaHbl JIHTOJIOrO-MHHEpaJIO-
THYeCKHe XapaKTePUCTHKH MaueK H IMPOC/eXKeHO HX paclpoCTpaHeHHe B
[IpubantuiickoM perxoHe.
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