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In the eastern part of the White Sea coast there is a clear evidence of at least two Late
Pleistocene transgressive cycles. The deposits of the transgressions are well preserved and
abound in malacofauna. Numerical ages obtained by the ESR method on subfossil shell
remains suggest a correlation of those sea transgressions with oxygen isotope stages 5 and
3. These two marine transgressions were produced by the glacioeustatic oscillation of the
sea level. The present different heights of the corresponding formations above sea level are
due to an uneven tectonic uplift. The evidence of the same transgressions has been derived
from other localities of Northern Eurasia.
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INTRODUCTION

The formation of the Pleistocene cover in the White
Sea area was strongly affected by the numerous gla-
ciations and sea level fluctuations of glacioeustatic
origin. Transgressions and regressions of the world
ocean caused an essential transgression of marine
sands, silts and clays accumulated over the vast coas-
tal area. In the cold epoch that corresponds to the
regression of the sea, palacogeographical conditions
sharply changed and the shoreline moved offshore.

A large part of the eastern periphery of the Fen-
noscandian Shield was covered by the glacier of the
Scandinavian centre. During the Boreal (= Eemian
in Western Europe) transgression large epicontinen-
tal basins such as the White Sea, Petchora, West Si-
berian and the Taymyr formed, and long estuaries
intruded into the continent.

The Boreal Sea deposits in the White Sea area
and in Siberia, correlated with the deposits of the
Eemian Sea in north-central Europe, serve as a key
horizon in the Quaternary stratigraphy all over
Northern Eurasia (JlaBpoBa, 1961). But in spite of
a great number of well-studied sections, the pre-
sent knowledge of their absolute age and correla-
tion is still incomplete. One of the reasons is the
lack of geochronological data beyond the “C da-

ISSN 1392-110X. Geologija. 1998. Nr. 25

62

ting range and discrepancies existing about the La-
te Pleistocenc history in the Northern Hemisphere.

Up to now, the correlation of the sections has
been mainly based on the palynological data. Seven
assemblage zones (M,-M,) of a wide geographical
and temporal extent (Ipuuykx, 1961, 1989 u 1p.)
have been established for the last interglacial in the
central area of the East European Plain.

However, the palynonologically studied sections
alone do not provide sufficient evidence for solving
the chronostratigraphical problems. In many cases
geographic variations and non-climatic factors inhe-
rent, for example, to marine successions shoul be
handled with a certain caution while interpreting the
regional vegetation history. Besides, there is a basic
disagreement as to whether the last interglacial was
relatively “short” (~10 ka) or “long” (~60 ka) and
how the last interglacial correlates with the deep-sea
oxygen isotope stage 5. It is not yet clear whether
the distribution of the interglacial seas should be re-
stricted to substage 5¢ only or to the deep-sea oxy-
gen isotope stage 5 as a whole. For example, the
M,-M;, pollen zone has been assumed to cover the
entire last interglacial period which lasted from about
127 to 70 ka BP (ITaneoreorpadwus..., 1982). Later
on, J. Mangerud (1989) introduced a new chronost-
ratigraphical framework of NW Europe correlating
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continental stratigraphy with the deep-sea oxygen iso-
tope stages. The proposed chronology implies that
the last interglacial existed during substage Se only
and was followed by the two Weichselian glacier ad-
vances during substages 5d and 5b, and by two warm
interstadials: Brgrup during substage 5c (ca. 100 ka)
and Odderade (5a, a 80 ka ago). V. Zubakov
(3ybakoB, 1992) demonstrated that during substage
5b (ca. 88 ka BP) the Fennoscandian ice sheet could
have reached far out of the sea floor of the White
Sea, possibly to a position about 300 km from the
White Sea east coast (Fig. 1). Besides, according to
the deep-sea oxygen isotope record (Shackleton,
1987), there was at least twofold sea-level lowering
of around -60 m during stage 5 which also should
have affected the process of sedimentation. Unfortu-
nately, lack of accurate datings has been the main

handicap in answering the above questions. To our
mind, a new chronologically supported field evidence
should show whether or not the Fennoscandian ice
sheet ever overrun the eastern part of the White Sea
coast during oxygen isotope stage 5 and help to sol-
ve, to some extent, the problem concerning the di-
stribution and duration of the Eemian and Boreal
seas in the vast areas of NE Europe. It also allows
to correlate interglacial events across Northern Eu-
rasia and to ascertain how they relate to the well-
established climatic episodes at lower latitudes and
in the deep-sea oxygen isotope record.

In the present paper, we report preliminary da-
ting results derived from mollusc shell samples col-
lected from different levels of marine deposits stri-
ped by numerous boreholes and outcrops in the east-
ern part of the White Sea coast. This region is known
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Fig. 1. Eemian shorelines and submerged areas: I - after V. P. Grichuk (I'piryx, 1982); 2 - after N. S. Blagov.olin. et al.
(BnarosonuH u ap., 1982); 3 - shorelines acknowledged by all authors; 4 — contemporary shorelines; 5 — Eemian inland
bodies of water after V. P. Grichuk (I'puuyk, 1982); 6 — glacier advance during oxygen isotope substage Sb after V. A. Zu-

bakov (3y6axos, 1992)

1 pav. Kranty linijos ir uztvindytos teritorijos Emio tarpledynmecio metu: I — pagal V. Griiuka (1982);_ 2 - pagal N. Blg—
govoling ir kt. (1982); 3 - kranty linijos, pripaZintos visy autoriy; 4 — dabartiné kranto linija; 5 — I.Eml_o tarp_lefiynmeélo
vandens telkiniai kontinente pagal V. Gri¢iuka (1982); 6 - ledyno skydo pasistuméjimas 5b deguonies izotopinés substa-

dijos metu pagal V. Zubakova (1992)
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as an important area for studing the coastal evolu-
tion and sedimentary dynamics. The ESR dating of
mollusc shells is of great interest because of the abun-
dance of these fossils in numerous stratigraphically
not investigated and undated marine deposits which
are not reliably datable by conventional methods.

All the ages of the shells presented in this paper
have been determined by the electron spin resonance
(ESR) dating method at the Institute of Geology,
Tallinn Technical University, Estonia.

METHOD

The ESR dating method is based on a direct measu-
rement of the amount of radiation-induced paramag-
netic centres (radiation damages) that have been cre-
ated in shell material due to natural radiation. The
presence of paramagnetic carbonate centres in mol-
lusc shell material can be detected by ESR spectro-
metry. It produces a plot of microwave absorption
spectra where each paramagnetic centre is characte-
rised by specific signals, the amplitude of which is
related to the accumulated palacodose and hence to
the age of the shells. The signals are absent in mo-
dern shells, but they increase in intensity as a func-
tion of the total radiation dose absorbed by the shell
over the time of burial. Shells are dated by measu-
ring the accumulated palacodose P, using analytical
signal at g = 2.0012 (Molodkov, 1988, 1993), which
has been interpreted as resulting from CO-3 carbona-
te centre, and the environmental dose rate Dy () af-
fecting the fossil during burial. The dose rate D, (1)
is determined from the analysis of the natural radio-
activity of the sample and its immediate environment.
Natural radiation is produced by the isotopes in the
28 +25U and 22Th decay series and *K. The envi-
ronmental dose rate is calculated based on radioac-
tive element concentration in the sediment and in
the shell itself. The ESR method used can cover a
time range from a few hundred to about a million
years BP (Molodkov, 1988, 1989).

RESULTS

The marine formations in the study area are well
preserved and abundant in malacofauna which in the
Boreal Sea deposits is richer and more thermophi-
lous than the present-day fauna in the same region.
The thickness of the deposits frequently reaches 100
m. However, it was not exactly known whether they
belong to only one interglacial period (Eemian) or
were also formed during the subsequent interstadials
or even during the pre-Eemian interstadials or inter-
glacials.
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On Kolguev Island, the shells for the ESR analy-
sis were collected from the three stratigraphic levels
of a 32 m profile exposed on the east coast of the
island (outcrop 30, Fig. 2). Two silt (15-20 m) and
sand (3-12 m) layers were rich in shells. A shell sam-
ple (135-051) from the lower stratigraphical position
was taken at a depth of 19.5 m and was ESR dated
at 120.0x8.0 ka BP (Table). Shells from the overly-
ing 9-m-thick sand layer were taken at depths of 11.5
(132-051) and 3.5 (136-051) m and gave stratigra-
phically consistent ages of 111.0+9.0 and 100.0£10.0
ka, respectively. The results obtained show that the
ages of the shells increase in right stratigraphic order
from about 120,000 at the lower level to about
100,000 years BP at the upper level.

An 88 m deep boring (No. 34) in the southeas-
tern part of the Kanin Peninsula penetrated a thick
sequence of Quaternary deposits. One sand and se-
veral clay units were observed along the core. Sub-
fossil shells of three different species (Hiatella arctica
L. (173-095), Cyprina islandica L. (174-095) and Pec-
ten islandicus Mill. (175-095)) were collected from
the middle part of a 3-m-thick sand layer in the up-
per part of the core, at a depth of 25 m. All dated
shells gave coincident ages with a mean value of
85.6+9.6 ka BP.

Samples 178-095 to 181-095 were taken from a
60-m-long core (No. 641-A) drilled about 25 km sout-
heast from the contemporary shoreline. Several clay,
loam and sand layers with an abundance of shells
are observed along the entire core. An ESR age of
87.2+8.4 ka was obtained for a Cyprina islandica L.
shell sample 181-095 taken from a 2.5-m-tkick clay
layer in the lower part of the core, at a depth of
about 42.5 m. Three different shell species (Hiatella
arctica L. (178-095), Astarte borealis Chemn. (179-
095) and Astarte elliptica Brown. (180-095)) were col-
lected for ESR analysis from the overlying sand la-
yer at a depth of 21 m. All shells taken from the
same stratigraphical level yielded internally consis-
tent dates with an average age of 85.3+6.1 ka BP.

From borehole 625 situated about 20 km south of
borehole 641-A, one shell sample (177-095) was ta-
ken from the 2-m-thick sand layer at a depth of 5.4
m. The sample from this unit gave an age of 75.6+7.3
ka BP.

In locality 3 situated near to the contemporary
shoreline, we studied a section in which the follo-
wing strata were present from top downwards: dia-
miction rich in shell fragments with an intercalation
of sand. These sediments are underlain by three sand
layers containing unbroken shells and shell fragments.
From the lowermost layer rich in shingle and boul-
ders, Cyprina islandica L. shell samples (187-095)
were collected for analysis at a depth of 12.5 m. The
shells from this unit were dated with ESR at
71.5+6.4 ka BP.
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Fig. 2. Location and stratigraphy of the profiles studied in the eastern part of the White Sea coast with the ESR dating
results obtained on mollusc shells: I — diamicton, 2 - sand, 3 - loam, 4 ~ sandy loam, 5 - silt, 6 - clay, 7 — argillaceous
sand, 8 — granite, 9 — carbonaceous limestone debris, 10 - sandy silt, 11 - silty sand, 12 - peat, 13 - till, 14 - shingle and
boulders, 15 — mollusc shells, 16 — talus, 17 - outcrop, 18 - borehole, 19 - sampling site and ESR age, in ka BP, 20 -
distribution of the Boreal Sea. Insert: map of the study area showing the Boreal transgression shoreline (after M. A. Lav-
rova (JlaBpoBa, 1961)) and main localities mentioned in the text

2 pav. Pjaviy, tyrinéty rytinéje Baltosios jiiros kranto dalyje, iSsidéstymas ir stratigrafija su moliusky kiauteliy datavimo
EPR metodu rezultatais: I - morena, 2 — smélis, 3 — priemolis, 4 — priesmélis, 5 ~ aleuritas, 6 — molis, 7 — molingas
smélis, 8 — granitas, 9 - klin¢iy nuolauos, 10 — smélingas aleuritas, 11 - aleuritinis smélis, 12 —~ durpés, 13 ~ morena,
14 - gargZdas ir rieduliai, 15 — moliusky kiauteliai, 6 - nuobyros, 17 - atodanga, 18 - greZinys, 19 — pavyzdZio paémimo
vieta ir EPR amZius (ka BP), 20 - borealinés jiros i$plitimas. Zemélapyje — tyrimo plotas, borealinés transgresijos kran-

to linija (pagal JlaBpoBa, 1961) ir svarbiausios tekste minimos vietovés

Samples 024-015 to 032-015 and 036-047 to 033~
057 were collected from the Zaton and Bychye pro-
files, which were described with respect to malacolo-
gy, palynology and stratigraphy by Devyatova and Lo-
seva (leBsroBa, JloceBa, 1964), Devyatova (eBsro-
Ba, 1982), Lavrova (JlaBpoBa, 1961) a. o.

The Zaton profile is located on the left bank of
the Mezen River about 1.5 km upstream from the
Zaton settlement. The Bychye profile is situated on
the right bank of the Peza River, about 30 km upst-
ream from the mouth. The basement of both profiles
is composed of marine clays with abundant mollusc
fauna. Upwards the clays become gradually richer in
sand and turn into sandy silt followed by silty sand.
Boreal mollusc fauna (Littorina littorea L., Mytilus edu-
lis L., Macoma calcarea Chemn., M. baltica 1., Mac-
tra elliptica Brown., Neptunea despecta L., Astarte bo-
realis Chemn. and others) dominates. Lusitanian-bo-
real species such as Cardium edule L. var. rusticum

and C. fasciatum Mont. are also represented ([le-
BATOBa, 1982).

Samples 040-057 to 042-057 were collected from
Elkino locality situated about 130 km east of Bychye.

In the Zaton profile our main attention was focu-
sed on dating the fauna from silty-sandy deposits at
a depth of 3.8 to 6.4 m, in Bychye - at a depth of 8.0
to 10.9 m and in Elkino — at a depth of 12.1 to 13.2
m. Shells of seven different mollusc species were ana-
lysed. They gave concordant dates within the time
span from about 120,000 to 80,000 years. The results
obtained on the most complete Zaton and Bychye
profiles show that the whole complex of marine se-
diments accumulated continuously during Boreal ti-
me against the background of ubiquitous regression
of the sea. The visible part of underlying marine cla-
ys, which accumulated most likely under deep water
conditions during the maximum of the interglacial
marine transgression (pollen zone M,.) is unambi-
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Table. ESR results and radioactivity data on shell samples from the eastern part of the White Sea coast
Lentelé. Rytinés Baltosios jiiros kranto dalies kiauteliy pavyzdZziy tyrimo EPR metodu rezultatai ir radioaktyvumeo

duomenys
No. Lab Site Depth d U, u K D, - D_, D, P, ESR-age,
No. (m) |(mm)| (ppm){(ppm)| (ppm)|(%)}(mGy/a)} (mGy/a)| (mGy/a)| (mGy/a)) (Gy) T (ka)
1 024015 Zaton 3843 075070 075 234 093 140 130 932 1202 110.60 92.0+6.0
2 026015 Zaton 43-47 150 060 055 205 1.09 130 104 789 1023 84.00 82.0+6.0
3 025015 Zaton 43-47 060 050 055 205 1.09 130 98 1044 1272 117.00 92.0+7.0
4 029015 Zaton 47-56 275 095 041 162 110 130 246 587 93  86.66 90.0+8.0
5 030-015 Zaton 47-56 115 050 041 162 110 130 106 784 1020  93.80 90.0+8.0
6 028015 Zaton 47-56 063 050 041 162 110 130 85 980 1195 110.00 92.0+9.0
7 027015 Zaton 47-56 060 020 041 162 110 130 28 1000 1158 11000 95.0x15.0
8 032015 Zaton 5664 170 050 041 162 110 130 106 705 941 10340 105.0%10.0
9 032-015a Zaton 5664 165 050 041 1.62 110 130 114 705 949 10340 109.0x7.0
10 031015 Zaton 5664 130 050 041 162 110 120 1 765 996 119.53 120.0%8.0
11 037-047 Bychye 10.1-109 130 065 085 490 145 100 125 1212 1437  115.00 80.0+8.0
12 036047 Bychye 10.1-109 200 055 085 490 145 100 120 1066 1286 105.60 82.0%7.0
13 038047 Bychye 10.1-109 120 095 085 490 145 100 233 1212 1545  132.00 86.0+8.0
14 039-057 Bychye 10.1-109 150 0.77 085 490 145 100 199 1168 1467 132.00 90.0+8.0
15 040-057 Elkino 12.1-132 1.80 040 063 252 091 90 79 667 836  68.60 82.0+7.0
16 041-057 Elkino 12.1-132 080 066 063 252 091 90 176 849 1115 9150 820110
17 042-057 Elkino 12.1-132 120 057 063 252 091 9 140 740 970  81.60 84.0+8.0
18 136051 loc.30 35 360 160 085 258 148 120 455 798 1373 137.00 100.0*10.0
19 132-051 loc.30 115 150 130 060 242 184 70 365 1185 1620 180.00 111.0x9.0
20 135-051 loc.30 195 085 170 103 463 144 70 375 1456 1901 23000 120.0x8.0
21 173-095 borehole 34 250 100 061 175 520 178 48 147 1623 1819 13124 729x74
22 174095 borehole 34 250 080 033 175 520 178 48 84 1738 1870 162.24 87.8+8.5
23 175-095 borehoie 34 250 080 060 175 520 178 48 157 1787 1993 189.13 96.2+9.1
24 177095 borehole 625 54 1.00 034 215 659 219 103 83 2009 2195 164.25 75.6+7.8
25 178-095 borehole 641-A 600 130 043 155 273 117 59 109 1008 1175  89.74 772+78
26 179-095 borehole 641-A 600 100 039 155 273 117 59 101 1095 1255 107.53 86.7+8.8
27 180095 borehole 641-A 600 170 038 155 273 117 59 105 927 1090 9892 92,0+9.2
28 181-095 borehole 641-A 425 055 037 166 642 217 23 91 2261 2374  204.40 87.2+84
29 187-095 loc.3 125 300 163 067 293 115 76 425 672 1173 83.14 71.5+6.0
30 189-095a Lod’ma 150 140 141 090 317 120 71 268 1106 1445  59.05 41.1+38
31 189-095b Lod’'ma 150 085 141 09 317 120 7 273 1106 1449  62.05 43040
32 190095 Lod'ma 150 1.75 145 090 317 120 71 309 898 1277  60.23 47543
33 191-095 Lod’ma 150 150 065 090 317 120 7 144 894 1109 5886 53450

Notes: d is the shell thickness; U, is the uranium content in shells; U, Th, K are the uranium, thorium and potassium
contents in sediments; D_ is the cosmic dose rate; D, is the time-averaged internal dose rate; D is the sediment dose
rate; D, is the total dose rate; P, is the palaeodose. Uncertainties: determination of thickness, + 40 mm; U determina-
tion, + 2-3%; Th determination, * 3-4%; K determination, *+ 1-2%; U determination in the shells, 1-3%; gamma

irradiation, * 3-5%.

guously older than 120,000 years. Marine conditions
lasted here until the end of the pollen zone M,
(HepsiToBa, 1982). In the Zaton and Bychye profiles
this time is probably represented by the shell-bearing
silty sands overlying the deposits dated by ESR as
ca. 80 ka BP.

Bisedes the above dales, in the Lod’ma outcrop
a series of ESR datings averaging about 46,000 years
was also obtained. These datings support the opi-
nion expressed by many scholars that the deposits of
the Byelomor transgression, the second huge Late
Pleistocene transgression which took place in the
Early or Middle Valdai (+Weichselian), occur in this
region.
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DISCUSSION

Our chronostratigraphical studies in the White Sea
area have enabled us to demonstrate the occurrence
and temporal extent of the Boreal Sea transgression
that was expected on the basis of earlier investiga-
tions, and to attempt a preliminary correlation with
Eemian marine deposits in Western Europe.
However, it should be mentioned here that straight
correlation of the Boreal Sea transgression with the
Eemian interglacial is still arguable, since up to now
investigators from different fields have disagreed as
to the length of the last interglacial. In the latest
geochronological subdivisions based mainly on the
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correlation of north-central Europe continental stra-
tigraphy with the deep-sea oxygen isotope stages
(Mangerud, 1989; Behre, 1989; Shackleton, Opdyke,
1973), Eemian interglacial is restricted to substage
5e only. Our geochronological studies cannot contri-
bute much to the solution of the problem concerning
the duration of the last interglacial, but the data ob-
tained here have enabled us to place the time of a
relatively low global ice volume between 140,000
70,000 years. When all ESR ages on mollusc shells
collected from raised marine horizons, correlated with
isotope stage 5, are plotted as a frequency histogram
(Fig. 3), there is an evidence of a distinct relatively
high sea-level stand during this time interval. There-
fore, it can be said that in general our results sup-
port the standpoint suggesting a relatively long (ca.
60,000 years or even more) last interglacial period. It
is also possible to assign this time interval to the last
interglacial if we accept the sea-level lowering below

Number of ESR dates
L

70 75 80 85 90 95 100105110115 120 125 130 135 140 145 150
Age (ka)

Fig. 3. Frequency histograms of ESR ages for marine and
lacustrine deposits from different sites of Eurasia (grey
bars) compared to those of marine deposits from the east-
ern part of the White Sea coast (black bars). Ages plotted
are rounded off to the closest 5,000 years

3 pav. Juriniy ir eZeriniy nuosédy i§ jvairiy Eurazijos vie-
toviy EPR amziaus frekvencinés histogramos (pilki stulpe-
liai) ir jy palyginimas su jurinémis nuosédomis i§ rytinés
Baltosios jiiros kranto dalies (juodi stulpeliai). Pazymétas
amZius suapvalintas iki artimesniy 5000 mety

—60 m as a criterion of interglacial/glacial transition,
and vice versa (bsutnsHckuit, 1991).

On the other hand, our results suggest that traces
of glacier advance within oxygen isotope stage 5 (e.g.
during substage Sb, see Fig. 1) can hardly be found
in the study area. It is indicated by good preserva-
tion of marine deposits on the White Sea coast and
by the absence of glaciodislocations and traces of the
Early Weichselian (5b, 5d) glaciations in the studied
profiles between 120.0-71.5 ka. If the Early Weichse-
lian glacial advances were widespread it is difficult to
imagine that the glaciers moving across the area cau-
sed neither the erosion of the underlying marine de-
posits nor the accumulation of till.

If the sea level between 115 and 70 ka BP was in
fact relatively high, the implication is that isotope
stage 5 was really a period of an “interglacial” cha-
racter, at least in terms of global ice volume, and
isotope stage 5 may be considered as a rather long
interglacial period with two short-lived and spatially
limited ice expansions during substages 5d and 5b.
However, our results do not show the magnitude of
the sea-level decrease at that time. Resolution of this
problem assumes more studies in the critical areas of
the Eurasian northern coast.

The low sea level stands ca. -60 m predicted by
the deep-sea oxygen isotope record (Shackleton, 1989)
did not probably cause any interruption of marine
sedimentation in the sections studied, although, ac-
cording to diatom analysis data and field observa-
tions, shore'~e fluctuations apparently took place du-
ring the Boreal transgression (Jepsrosa, 1982). If
the sea-level records derived from deep-sea cores are
correct, then the glacioeustatic fluctuation within stage
5 was probably not very significant in this area. This
observation agrees with an increasing number of re-
ports of significantly higher sea-level stands during
substages 5c and 5a, for instance, with the data from
the tectonically stable northern Bahamas, Bermuda,
and eastern North America, indicating sea-levels ne-
ar to or even higher than the present at ca. 105 and
80 ka BP (Vacher, Hearty, 1989; Muhs et al., 1987).

The ESR dating results obtained on shells from
the sites studied (Fig. 3, black bars) agree well with
those obtained by the ESR method on the Eemian
Sea deposits in Belgium and Latvia, on lake-and-bog
deposits in Lithuania, as well as on the Mga, West-
Siberian and Taymyr interglacial basins correlated with
oxygen isotope stage 5. Most probably, this Late Pleis-
tocene transgression was an unbroken geological event
reflected in the deposits over the vast areas of Eura-
sia.

Datings from other Northern Eurasian sites indi-
cate that there may have been a relatively high sea
level stand around 140 ka. This suggests a sea-level
rise at the oxygen isotope stage 6/5 transition, which
is much older than the insolation maximum in the
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Northern Hemisphere at ca. 128 ka BP (Berger,
1978). This observation together with other indepen-
dent indications (with the new data on the duration
of the last interglacial (139 to 117 ka BP) according
to the data from the Vostok ice core (Chappellaz et
al., 1990; Waelbroeck et al., 1995)) may be regarded
as an evidence supporting the start of substage Se
considerably earlier than acknowledged by most in-
vestigators.

Some authors believ that during the Eemian trans-
gression the contours of the sea closely coincided
with the Litorina Sea limit (see Fig. 1) and, therefo-
re, the Eemian Sea could have a link with the ocean
via the Skagerrak, Kattegat and Danish sounds only.
Transgressive waters would have inundated the Lake
Ladoga depression, small areas at the Vistula and
Narva River mouths, and the ancient Neva River val-
ley (BnaroBonvH u np., 1982).

Another group of scientists support a much wider
distribution of the last interglacial seas, their connec-
tion with the North Sea via the Skagerrak, Kattegat
and Danish sounds through the present lake system
of Vinern and Milar in Central Sweden and the
area of the current Kiel Canal on the Jutland Penin-
sula in the west and also a connection between the
Eemian and White Sea basins through the system of
shallow sounds in the Ladoga-Onega depression
(JTaBpoBa, 1961; I'pmuyk, 1982).

Resolution of the question concerning the con-
nection between the Eemian and White seas is of
principal importance. If no connection existed, the
hydrological regime in the eastern part of the Eemian
Sea changed during the course of the interglacial in
a way similar to the Holocene (Flandrian) transgres-
sion. If the connection did exist, then the situation
must have been fundamentally different from that in
the Holocene. On the strength of our results obtai-
ned in the eastern part of the White Sea coast and
disposition of the marine deposits studied, the latter
hypothesis seems to be more grounded.

CONCLUSION

The results obtained in the present work demonst-
rate that the Late Pleistocene marine deposits in
the eastern peripheral area of the Fennoscandian
Shield can be firmly grouped into two marine events
which occurred about 120,000 to 71,000 years and
around 46,000 years BP, respectively. The deposits
of the former event provide an excellent marker
horizon for the studied area and neighbouring re-
gions. They can be confidently referred to the most
significant Quaternary transgression, in the north
known as the Boreal transgression, which was si-
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multaneous or longer than the Eemian transgres-
sion in Western Europe.

Compilation of reliably dated marine sediments
from the eastern coast of the White Sea basin, that
can be correlated with oxygen isotope stage 5, indi-
cates that low sea-level stands predicted by the deep-
sea oxygen isotope record did not probably cause
any interruption of marine sedimentation in the sec-
tions studied. This suggests that the marine trans-
gressions was long in this area and can be correlaed
with some substages or ther whole deep-sea oxygen
isotope stage 5.

The data obtained indicate that shell-bearing ma-
rine deposits may provide a valuable informations on
the last interglacial time, and studies should be con-
tinued on other coasts where such deposits are avai-
lable. For the purpose of reliable correlations, both
stratigraphic and geochronological studies of marine
units should carried out.
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Anatolijus Molodkevas, Anto Raukas

VI'ELVYVOJO PLEISTOCENO TRANSGRESLJUY ERP
AMZIUS RYTINEJE BALTOSIOS JUROS PAKRANTEJE

Santrauka

Nuosédy kaupimasi pleistocene rytinéje Baltosios jiros pa-
krantés dalyje i§ esmés sglygojo daugkartinés Pasaulinio
vandenyno glacioeustatinés transgresijos ir regresijos. Ve-
lyvajame pleistocene maziausiai buvo dvi didelés transgre-
sijos epochos, kurios bendrais bruoZais sutapo su klimato
pasiltéjimu. Transgresijos epochos metu pakrantés zonoje
kaupési tarpledynmedio nuosédos. Su transgresijy etapais
yra susijes jirinés borealinés malakofaunos atsiradimas Sioje
teritorijoje. Skaitmeninés amzZiaus reik§més, gautos elektro-
ninio paramagnetinio rezonanso (EPR) metodu tiriant sub-
fosiliniy moliusky geldeliy lickanas, leidzia minétas trans-
gresijas koreliuoti su deguonies izotopinés kreivés 5 ir 3 sta-
dijomis. Siuo metu esantis atitinkamy dariniy absoliuciy
aukséiy skirtumas susijes su neotektoniniy judesiy nevieno-
da amplitude. Vélyvojo pleistoceno transgresijy paleogeog-
rafiniai analogai, susidare rytiniame Fenoskandijos skydo
pakrastyje, randami daugelyje Siaurinés Eurazijos pjiviy.

Aunarommit MonoaskoB, Anro Paykac

DIP BO3PACT IMO3IHEILIEACTOLIEHOBBIX
TPAHCTPECUA HA BOCTOYHOM IOBEPEXBE
BEJIOIo MOPA

PezwoMe

HakorUieHue OTIOXEHMH B BOCTOYHOH wacTH Beio-
MOPCKOro nobepexps B IUieHicTolleHe B 3HAYUTE/ILHOM
Mepe ONpelessuioch HEOMHOKPAaTHBIMU IUIALIHOBCTaTH-
YeCKMMH TpaHCTPeCCHsMU U perpeccusiMu Muposoro
oKeaHa. B mosaHeM IUIEHiCTOLIEHE 3[eCh MMEIM MECTO
1o XpaiiHe#l Mepe ABe KpPYITHBIE TPAaHTPECCHBHBIE 3110~
X{, B OOLIMX YepTaX COBNAJaBIIME C TOTEIUICHUAMU
KJINMaTa. B TpaHCrpecCHBHYIO 310Xy B NPUOPEXHOM
30He HAKaIUIMBAJUCh MEXJIETHUKOBBE oTioxeHus. C
TPaHCTPECCUBHBIMU 3TallaMM pPa3BMTUSA CBSI3aHO MpO-
HUKHOBEHHE HA 5Ty TEPPUTOPUIO MOPCKOii DopeaibHOM
MajakodayHbl. YKcnoBele 3Ha4EHHs BO3PaCTOB, MONY-
YEHHBIE METOJOM 3JIEKTPOHHOIO IIapaMarHUTHOIO pe-
soHaHca (DIIP) mo pakOBMHHBIM OCTaTKaM cybdoc-
CWILHBIX MOJUIIOCKOB, TO3BOJISIIOT KOPpE/IMpOBaTh 3TH
TPAHCTPECCUH CO CTAUSIMU 5 M 3 KHCJIIOPOTHO-H30TOM-
Holi kpuBoii. HabmogaeMast B HacTosiiliee BpeMs pas-
HMIA B aBCOMIOTHBIX BBICOTAX COOTBETCTBYIOLIMX 06pa-
30BaHMi BBI3BaHA HEOJMHAKOBOM aMIUIUTYAOH HEOTEK-
TOHWYECKUX IBICKeHMIA. [laneoreorpaguyeckue aHajo-
I'Ml TIO3OHEIUIEHCTOIIEHOBBIX TpaHCcTpeccuit, ccopMHUpPO-
BaBIIMXCS Ha BOCTOYHBIX okpanHax PeHHOCKAHAWHABC-
KOTO IIuTa, o6HApyXeHB BO MHorux paspesax Cesep-
Hoi#t EBpaszum.



