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A detailed structural, textural and compositional research of clastic inter-
till sediments in the Dovainonys and Rokai outcrops in Central Lithuania was
carried out with a sedimentological analysis of bedding, grain size and geo-
chemical composition of sediments in both outcrops. The deposit bedforms
and composition are presented as a result of deposition in different environ-
ments of sedimentation. Sediment differences of glaciodeltaic and nonglacial
fluvial environments are discussed on the successions of lithofacies revealed.
The sedimentation of intertill deposit sequence in the Dovainonys site was
related to the formation of glacigenic delta of trinomial structure with deve-
loped deltaic topsets, foresets and bottomsets in the proglacial basin. The
sedimentation of intertill deposits in the Rokai sediment sequence was related
to the nonglacial fluvial sedimentation in a river of meandering character.
The lower amount of CaO, MgO, Na,0, MnO and P,O, in nonglacial intertill
sediments in comparison with proglacial ones is related to a higher sediment
geochemical maturity.
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INTRODUCTION

bedrock depressions filled with ice meltwater depo-
sits (gravel, sand, silt or clay), and ice marginal forms

A major part of the Quaternary deposit sequence in
Lithuania is comprised of glacigenic deposits. There-
fore investigation of glacigenic deposits has been al-
ways of main importance in the region. It resulted
in an abundance of geological data characterising the
Quaternary deposit sequence (Baltriinas, 1995, 2002;
Gaigalas, 1995a, b; Sinkiinas, Jurgaitis, 1998a;
laiiranmac, 1984 and others). Accumulation of the
bulk of intertill deposits took place during the ice
melting of continental glaciations just before each
interglacial. The largest thickness of intertill sandy
deposits reaching 50 m or even 100 m is related to

evaded erosion by later glaciers. However, glacial ero-
sion seems to modify the intertill deposit thickness
in general which rarely exceeds 20 m, especially in
lowlands were 10 m are not exceeded. Nevertheless,
the intertill outwash and glacial-lake sediments rela-
ted to glacial ice melting during the glacial climate
shift to interglacials are widely spread in all the ter-
ritory of Lithuania except its northern part which
was eroded by glaciers repeatedly.

The clastic sediment features for indication of se-
dimentation pattern of the intertill deposits were es-
tablished out during the previous investigations
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(Barzdziuviené et al.,, 2000; Blazauskas et al., 1998a,
1998b, 2000; Jurgaitis ir kt., 2002; Jurgaitis, Sinkiinas,
2000; Kuéinskaite, 1998; Paskauskaite, 2002; Sinkinas,
1998; Sinkiinas, Jurgaitis, 1998a, b; Sinkiinas, Jurgaitis,
1999; Sinkiinas ir kt., 2001). These investigations were
based on classification of the environments of sedi-
mentation by K. Brodzikowski and A. J. Van Loon
(1987, 1991) and carried out according to the gene-
tic classifications of glaciofluvial deposits proposed by
Lithuanian researchers (Jurgaitis, JuozapaviCius, 1989;
Sinkiinas, Jurgaitis, 1999). However, a conception of
the deposit features indicating the sedimentation condi-
tions is still of urgent necessity, especially for the
identification of organic less clastic material sedimen-
tation in a nonglacial environment. So the research
on sediment sequences of the Rokai and Dovaino-
nys outcrops also represents one of the starting points
toward the understanding of such sediment features.

INVESTIGATION SITES AND METHODS

The investigation sites are the sediment sequences
of the Rokai and Dovainonys outcrops situated in
the central part of Lithuania near the Kaunas city
(Fig. 1). The Rokai outcrop is located on the right
bank of the Jiesia River, a left tributary of the Ne-
munas River, near Rokai (54°50'43"N, 23°56'07"E)
place, and the Dovainonys outcrop is at a distance
of about 20 km on the north-eastern bank of the
Kauno Marios Reservoir on the Nemunas River
(54°49'51"N, 24°13'58"E). The surrounding area is
the Kaunas—KaiSiadorys glaciolacustrine plain spread
in front of the marginal formations of the Middle
Lithuanian phase of Last Glacial ice retreat and co-
vered with varved clay (Kazakauskas, 2000).
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Fig. 1. Location of Rokai and Dovainonys outcrops
1 pav. Dovainoniy ir Roky atodangy geografiné padétis

The stratigraphy of Pleistocene deposits in the
Jiesia valley was studied by many researchers. In
1982, wood remains found in the lowest part of the
Rokai sediment sequence were dated by the “C
method. The sediments were dated back to the be-
ginning and end of the Middle Nemunas (Weichse-
lian) age (Gaigalas, 2001). Later the sediments of
the Rokai sequence were subjected to optically sti-
mulated luminescence (OSL) studies. The OSL da-
tes showed a good correlation with radiocarbon ones
and the same Middle Nemunas age. So, intertill se-
diments of the Rokai outcrop were assigned to the
Middle Nemunas Interstadial and interpreted as lacust-
rine-alliuval (Gaigalas, Hiitt, 1995; Gaigalas, 2000). O.
Kondratiené and V. Riskiené (Konnparene n Pumkene,
1983) published the results of biostratigraphical exa-
minations according to which plantfossils had been
found only in the upper part of the Rokai intertill
sequence. They supposed that sand strata were for-
med in periglacial tundra conditions during the Last
Glaciation, most probably in Middle Nemunas time.
After T. Kazarceva's detailed biostratigraphical in-
vestigation ([afiramac u ap., 1987), three stages of
the Middle Nemunas flora evolution were distinguis-
hed in the sediment sequence (Gaigalas, 2001). A
quite different conclusion was drawn about the sedi-
ment origin from the results of its chemical compo-
sition. Only a silt interlayer was indicated as accu-
mulated in a lake or river floodplain environment,
while the rest part of the sandy sequence was dis-
cussed as indicating an aeolian sand drift in perigla-
cial conditions (Satkiinas, Grigiené, 1996).

Z. Malinauskas (Manunayckac, 1991) investiga-
ted the structure and composition of sediment sequ-
ence in the Dovainonys outcrop, interpreting the se-
dimentation conditions of intertill deposit as glaciof-
luvial related to ice melting during the last stages of
the Last Glaciation.

Sedimentological analysis of the bedding, grain si-
ze and geochemical composition of sediments in both
outcrops was implemented as a method of investiga-
tion during the present study. The type of bedding
and deposit structure were described during field-
work. Sandy sediments were sampled for grain size
and geochemical studies from each bed at depth in-
tervals depending on the bed thickness. A set of 19
sieves was used for grain size measuring. The grain
size data obtained were characterized by calculating
particle size, such as mean (X, mm), maximal (C,
mm) and median (Md, ¢) diameters and parameters
of sorting — Trask’s coefficient (S,, mm), standard
deviation (S, mm) and relative entropy (Hr). Para-
meters of grain size distribution were obtained after
a statistical treatment of sediment sieving data by
SIETAN compute program compiled at Institute of
Geology and Geography in Vilnius after G. F. Roz-
hkov and V. D. Kulikov (PoxkoB u ap., 1973;
PoxkoB u Kymukos, 1975). The ACME laboratory
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in Canada carried out the geochemical analysis of
sandy sediment samples for the main component oxi-
de composition. The subdivision of sediment sequ-
ences into lithofacies was complemented by data sta-
tistical cluster analysis using the CONISS algorithm
built into TILIA program (Grimm, 1991). To analy-
ze the character and degree of geochemical differen-
ces of sediments, Principal Component Analysis
(PCA) was carried out using the computer programs
CANOCO 4 for ordination and CANODRAW 3.1
for plotting (Jongman et al., 1995; Ter Braak and
Smilauer, 1998). Sediment samples must be projec-
ted perpendicularly to the vectors of chemical com-
ponents in PCA biplot while reading the ordination
diagram.

RESULTS

Dovainonys outcrop

Sediment bedding. Bed of greyish brown till of litho-
facies VIl up to 10 m above water level is covered
with fine yellowish brown sand of lithofacies VI (Fig.
2). In the lowermost part of the bed, horizontally
laminated fine-grained sand and silt occur. The lower
half of the bed consists of yellowish brown horizon-
tally laminated silt and brown varved clay (silt and
clay with distinct lamination and thick laminas). La-
minas differ in colour and grain size and are 1.5-2.5
cm thick. Fain- and middle-grained sand, horizontal-
ly laminated, occurs in the uppermost part of litho-
facies VI.

Lithofacies V¢ consists of light yellow fine-grai-
ned sand, massive and current climbing ripple-lami-
nated (ripple height 3-4 c¢cm, width 10-30 cm) and
horizontally laminated in the uppermost part. The
sand bed is overlain by middle- and coarse-grained
sand with gravel, trough cross-bedded in the lower
part of lithofacies V®, with an interbed of light yellow
fine-grained horizontally and current ripple-lamina-
ted sand. Laminated lenses of trough cross-beds are
up to 0.4 m thick and 1.5-3 m wide; the dip direc-
tion of cross-bed foresets ranges from 200° to 300°.
The upper part of the lithofacies is composed of
sand with gravel; its structure is dominated by a de-
cimeter-thick large-scale planar-parallel cross-bedding.
Light yellow middle- and coarse-grained sand with
gravel, horizontally and sub-horizontally laminated,
comprises lithofacies V2 On the top of it, a light
yellow fine-grained current ripple-laminated sand of
lithofacies 1V underlies a bed of brown till with gra-
vel and pebbles. An interlayer, about 30 cm thick,
of brownish yellow silt of disordered structure oc-
curs at the bottom of the sand bed. The till bed
underlies a bed of varved clay (brown clay and
yellowish grey silt, horizontally laminated) of lithofa-
cies Il, with lamina thickness up to 5 cm, covered
with subsurface yellow fine-grained sand of massive
structure.

Grain size. The sandy sediments of lithofacies VI
are comparatively well sorted (S — 0.31, Hr — 0.63,
S, — 1.09) and are the finest (X - 0.11, C - 0.35,
Md - 2.32) in all the intertill sediment sequence
(Fig. 3). Sandy sediments of lithofacies V¢ are nearly
of the same sorting as of lithofacies VI (S - 0.25,
Hr — 0.64, S, — 1.09) and comparatively fine: X —
0.17, C - 0.25, Md - 1.80. The sediments of litho-
facies V® and V2 are the coarsest in the intertill se-
guence with the mean (X) — 0.27, maximal (C) -
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Fig. 2. Sediment sequences of Rokai and Dovainonys out-

crops: I — till, 2 — sand of massive structure, 3 — horizontal
lamination, 4 — wave ripple-lamination, 5 — current ripple-
lamination, 6 — large scale planar-parallel cross-bedding, 7 —
tabular cross-bedding, 8§ — wedge-shaped cross-bedding, 9 —
trough cross-bedding, /0 — sub-horizontal bedding, /1 — se-
diments of disordered structure, /2 — gravel, pebble and boul-
ders, 13 — soil, /4 — ice-wedge casts, /2 — sampling sites
2 pav. Roky ir Dovainoniy atodangy nuoguly pjiviai: I —
moreninis priemolis, 2 — masyvios tekstliros smeélis, 3 — ho-
rizontalus sluoksniuotumas, 4 — bangavimo ruzgy sluoksniuo-
tumas, 5 — tekéjimo ruzgy sluoksniuotumas, 6 — stambus
ikypas sluoksniuotumas, 7 — lygiagreciai ikypas sluoksniuotu-
mas, 8 — pleistiSkai ikypas sluoksniuotumas, 9 — kryzmiskai
ikypas sluoksniuotumas, /0 — subhorizontalus sluoksniuotu-
mas, I/ — sujauktos tekstiiros nuogulos, 12 — Zvirgzdas,
gargzdas ir rieduliai, /3 — dirvozemis, /4 — ledo pleisty zy-
meés, /2 — méginiy paémimo vietos
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0.52, median (Md) - 1.42 and X - 0.29, C - 0.60,
Md - 1.35 mean diameter values, respectively. The
sediments are well sorted, nearly of the same sorting
degree as the underlying deposits. According to the
mean values of maximal (C — 0.45) and mean (X -
0.22) diameters, the sediment grain size of lithofa-
cies IV has nearly similar rates as intermediate ones
of all the intertill sediment sequence studied. How-
ever, the grain size parameters show a slightly po-
orer sorting (Hr — 0.70, S - 0.36, S, — 1.13) of se-
diments in comparison with all the sequence.
Geochemical composition. The average composi-
tion of sediment main oxides in the intertill sequen-
ce of the Dovainonys outcrop is the following:
SiO, - 87.76%, AlLO, - 3.06%, Fe,O, — 0.53%,
MgO - 0.62%, CaO - 3.0%, Na,0O - 0.45%, K,O -
1.39%, Sr-239.0 ppm, Zr — 67.0 ppm and Ba - 97.0
ppm. The sandy sediments of lithofacies VI contain
the lowest amount of SiO, (84.2%) and the highest
quantities of CaO (3.4%), MgO (1.0%), Fe,O,
(3.8%), ALO, (3.8%), Zr (200.75 ppm), Sr (77.5
ppm) and Ba (290.2 ppm). The sediment composi-
tion of lithofacies V°-V? is quite similar. The avera-
ge chemical composition of these lithofacies is as
follows: SiO, - 88.76%, AlLO, - 2.84%, Fe,O, -
0.42%, MgO - 0.48%, CaO - 2.87%, Na,O - 0.45%,
K,O - 1.27%, Ba-233.0 ppm, Sr - 64.7 ppm,

Zr — 53.2 ppm. However, sand in lithofacies V¢ con-
tains higher amount of K,O (1.46%), Zr (85 ppm),
Ba (243.5 ppm), the lowest amount of CaO (1.9%)
and the largest of SiO, (up to 90.1%).

Sandy sediments of lithofacies IV contain the lo-
west amount of SiO, (84.2%). The quantities of ot-
her components are: Zr — 200.75 ppm, Sr — 77.5 ppm,
Ba — 290.2 ppm, CaO - 3.4%, MgO - 1.0%, where-
as the amounts of Fe,O, (3.8%) and AlO, (3.8%)
are the highest in all the intertill sequence.

Rokai outcrop
Sediment bedding. The bed of bluish grey till of litho-
facies VI at about 1.6 m above water level is covered
with middle and coarse-grained sand beds of lithofa-
cies V. The sand is trough, tabular and wedge-shaped
cross-bedded and current ripple-laminated in lenses
with scattered limonite pigmentation and admixture
of organic matter. Lenses are up to 3 m wide and
20-50 cm thick with a dip direction of cross-bed fo-
resets ranging from 180° to 360° (Fig. 2). The middle
part of the lithofacies is composed of yellowish, gre-
yish white fine and very fine sand. The basal horizon
up to 1 m thick, composed of mixtured pebble, gravel
and boulders, underlies the sand beds.

The lower part of lithofacies IV consists of a whi-
te middle-grained sand bed, current ripple-laminated
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Fig. 3. Variation of grain size parameter values in sediment sequence of Dovainonys outcrop. Lithology as in Fig. 2
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with rare gravel in the lowermost part. The dip di-
rection of ripple foresets is 340°. The upper part of
the lithofacies consists of sand, wedge-shaped cross-
-bedded, with thin lenses of coarse sand. Cryoturba-
tions and ice-wedge casts up to 50 cm deep are ob-
served in the upper part of the bed.

Greyish white, yellowish brown and grey various-
-grained sand of massive structure occurs in the up-
permost and lowermost parts of lithofacies I1l. Light
wave ripple-laminated interbedding of various-grai-
ned sand and silty sand with lamina thickness of 1-
5 cm occurs in the middle part of the lithofacies.
Cryoturbations and ice-wedge casts up to 40 cm de-
ep are observed in the upper part of the bed. The
intertill deposits are overlain with yellowish grey,
brown and reddish brown till beds with dark grey
sub-horizontally laminated silt and fine cross-bedded
sand interbeds in the upper part. The till beds are
covered with subsurface bed of varved clay.

Grain size. The mean grain size parameters of
the Rokai intertill sediments do not show big grain
size differences. Sandy deposits in all the sequence
are comparatively well-sorted (S — 0.43, Hr — 0.70,
S, — 1.17) and mostly fine-grained (C - 0.69, X -
0.23, Md - 1.62). However, the mean grain size pa-
rameters of lithofacies IV (C - 0.73, X - 0.27, Md
— 1.47) represent coarse sediments.

Geochemical composition. Sediments of the Rokai
outcrop contain higher average amounts of SiO, (up
to 95%) and Zr (111 ppm) and lower amounts of
ALO, (2.1%), Fe,0, (0.4%), MgO (0.12%), CaO
(0.34%), Na,O (0.39%), K,O (1.15%), Sr (45.2 ppm),
Ba (217.2 ppm) (Fig. 4) in comparison with the Do-
vainonys intertill deposits. Sediment samples of
lithofacies V contain the highest average amounts of
ALO, (2.41%), Fe,0O, (0.46%), MgO (0.15%), CaO
(0.41%), Na,O (0.4%), Ba (235.63 ppm), Sr (48.13
ppm) and the lowest amounts of SiO, (94%) and Zr
(103.7 ppm) in comparison with all the sequence.

The composition of lithofacies 1V is represented by
the largest content of Zr (133 ppm) in all the out-
crop. The other chemical components are presented
in the same quantities as in lithofacies 11l contai-
ning the highest quantity of SiO, (up to 95.8%) and
the lowest amounts of AlLO, (1.8%), CaO (0.24%)
and MgO (0.07%).

CONCLUDING REMARKS ON DEPOSIT
SEDIMENTATION

The deposition of till occurring in the upper parts
of both outcrops is related to the Last Glaciation. It
is also evident that there is a possibility to correlate
the intertill sequences studied, however, only in terms
of the same glacial-interglacial cycle. Moreover, the
differences of sediment bedding and composition im-
ply the different environments of sedimentation of
intertill deposits in the Rokai and Dovainonys sites.

The fine-grained horizontally laminated sand, silt
and varved clay of lithofacies VI in the Dovainonys
outcrop (Fig. 2) can be only related to lacustrine
sedimentation. Furthermore, the differences in co-
lour and grain size of varved clay laminas raise a
strong initial presumption of a glaciolacustrine envi-
ronment. The sediments are characterised by a
rhythmical horizontal (varved) structure and by the
finest grain size. This structure associates with sea-
sonal sedimentation in a relatively deep proglacial
basin (Gruszka, 2001; Winsemann et al., 2004). “Var-
ves” as pairs of thin layers of sediments as a rule
are composed of one band of sandy silt, while the
second one is darker and composed of very fine clay
particles. The glaciolacustrine sediments of deep pa-
laeobasins as a rule are preserved better because of
a bigger thickness of the deposit beds.

Sand of a massive and current climbing ripple-
laminated structure in lithofacies V¢ indicates a chan-
ge of sedimentation pattern. Such structure to form
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requires a higher sediment load supported by a flow
of particular velocity (Brodzikowski et al., 1997). The-
se sediments according to their structure are typical
deltaic bottomsets. The presence of delta is confir-
med by the following sequence of lithofacies, where
lithofacies VP, with its sediment structure expressed
by large-scale planar-parallel cross-bedding, represents
a subaqueous grain flow and debris avalanches in
deltaic foresets causing a highly constructive progra-
dation of the steep delta slope. Lithofacies V* con-
sisting of coarser sand with sub-horizontally lamina-
ted gravel represents a deltaic topset sedimentation
(Deynoux et al., 2005). Deltaic sedimentation could
occur in terminoglacial or proglacial subenvironments
where ice meltwater streams entered a dammed small
lake and a sedimentation shift from glaciolacustrine
to glaciodeltaic lithofacies took place. However, such
trinomial structure with developed deltaic topsets, fo-
resets and bottomsets is more usual for large deltas
formed in quite big proglacial basins.

The initial process of strong erosion is implied
by fluvial type channel lag deposits represented by a
mixture of pebble, gravel and boulders at the bot-
tom of lithofacies V in the Rokai intertill sediment
sequence. Trough, tabular and wedge-shaped cross-
bedded and current ripple-laminated successions of
lithofacies are characteristic of fluvial sedimentation
(Zielinski, Gozdzik, 2001). The meandering charac-
ter of the river is expressed by the occurrence of
fine-grained interbeds whose thin layering is consis-
tent with the overbank sedimentation (Gibbard, Le-
win, 2002). The cryoturbations, occasionally associa-
ted with ice-wedge casts at several levels occurring
in these units, point to the presence of continuous
permafrost. Such lithofacies succession in the Rokai
outcrop implies a nonglacial environment of fluvial
sedimentation. Moreover, the nonglacial environment
of sedimentation is clearly reflected by the composi-
tional maturity of sediments.

Fluvial sedimentation in glacial and periglacial en-
vironments due to climate warming during the gla-
cial-interglacial shift was quite intensive. During the
interglacials, the surface was sheltered by vegetation,
and organogenic sedimentation prevailed. However,
rather thick sequences of sandy sediments seam to
be related to the end of glaciation when the proces-
ses of erosion where very intensive. Sediment trans-
port and weathering in the nonglacial environment
created a sediment composition of higher maturity
expressed in fining, rounding and chemical weathering
of clastic material which caused an increase of qu-
artz content in the deposits.

Results of statistical principal component analysis
(PCA) display a very good positive correlation among
the components CaO, MgO, Na,0, MnO, PO, etc.
(Fig. 5). Furthermore, deposits from the Dovainonys
outcrop have quite a high content of components
mentioned above. The content of CaO, MgO, Na,O,
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MnO and P,O, related to minerals less resistant to
weathering was decreasing during the redeposition
of sediments in the periglacial environment and con-
tinued to decrease in the nonglacial environment. In
the nonglacial intertill deposits of the Rokai out-
crop, the content of these components is notably re-
duced, with a simultaneous increase of silica. So, the
geochemical composition of clastic intertill deposits
can serve as a reliable indicator of a nonglacial en-
vironment of sedimentation.
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Fig. 5. Biplot of principal component analysis (PCA) carried
out for deposit geochemical samples of Rokai and Dovaino-
nys outcrops
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CONCLUSIONS

The features of sediment bedding and composition
show different environments of sedimentation of in-
tertill deposits in the Rokai and Dovainonys out-
crops. The sedimentation of intertill deposit sequen-
ce in the Dovainonys site is related to a large prog-
lacial basin where the glacigenic delta of trinomial
structure with developed deltaic topsets, foresets and
bottomsets was formed. The sedimentation of inter-
till deposits in the Rokai sediment sequence compo-
sed of trough, tabular and wedge-shaped cross-bed-
ded and current ripple-laminated successions of
lithofacies is related to nonglacial fluvial sedimenta-
tion in the river of a meandering character. Nongla-
cial intertill sediments of the Rokai outcrop are no-
table for the lower content of such components as
CaO, MgO, Na,0, MnO, P,O, and a simultaneous
increase of silica in comparison with the Dovainonys
proglacial sediment sequence.
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DOVAINONIU IR ROKU (CENTRINE LIETUVA)
ATODANGU KLASTINIU TARPMORENINIU
NUOGULU SEDIMENTOLOGIJA

Santrauka

Remiantis struktiiros, tekstiiros ir geocheminés sudéties detalios
analizés Dovainoniy ir Roky atodangose rezultatais interpretuo-
tos atsidengianéiy tarpmoreniniy klastiniy nuoguly sedimentaci-
jos salygos. Tekstlira ir geocheminé sudétis rodo, kad vienoje ir

kitoje atodangoje sligsan¢iy nuoguly kaupimasis vyko skirtingo-
se aplinkose. Dovainonyse nuoguly sedimentacija yra susijusi su
dideliu prieledyniniu ezeru, kuriame susidaré trinaré delta su is-
sivyséiusiomis apatinés, prieSakinés ir virSutinés jos daliy litofa-
cijomis. Rokuose atsidengian¢iy nuoguly kryzmiskai, lygiagreciai
ir pleistiskai jkypai sluoksniuotos bei tekéjimo ruzgomis isreiks-
tos tekstiiros susidarymas siejamas su sedimentacija, vykusia me-
andruojancios upés slényje neledyninéje aplinkoje. Neledyniné-
je aplinkoje perklostyty tarpmoreniniy nuoguly geocheminé su-
détis Roky atodangoje nuo Dovainoniy atodangos prieledyninés
deltos nuoguly skiriasi gerokai mazesniu CaO, MgO, Na,O,
MnO, P,0, kiekiu ir atitinkamai didesniu SiO, kiekiu.

IIarpac llunkynac, FOpruta Ilamkayckaiite, Ansrupaac
IOpraiituc

CEJJUMEHTOJIOI'UA KJIACTUYECKUX
MEKMOPEHHbBIX OTJIOXEHHWN, N3YUYEHHBIX B
OBHAKEHUSX JTOBAMHOHUC U POKAM B
LIEHTPAJIBHOW JUTBE

Pesmowme

ITo pesynapTaTaM AETaTbHOTO AHATN3a CTPYKTYPHI, TEKCTYPHI
U TEOXMMHUYECKOTO COCTaBa HMHTEPIPETUPOBAHBI YCIOBHS
CEeMMMEHTAIUN KJIACTUUECKUX MEXMOPEHHBIX OTJIOXKEHHH,
U3YYEeHHBIX B oOHaxkeHusx JloBaiitHoHuc u Poxaii. Tekcrypa
U TEOXUMHUECKUI COCTAB YKa3bIBAIOT HA PA3TIMYHBIC YCIIOBHS
CEeMMMEHTAllUU OTJIOKEHUH B YKa3aHHBIX OOHAKEHUSX.
CenuMeHTaus OTJIOXKeHUH B JloBallHOHHMC CBsi3aHA C
o3epa, B KOTOPOM
00pa3zoBayiach AENbTA TPEXWICHHON CTPYKTYPHI C Pa3BUTHIMU

NPUCYTCTBHEM  NPUJIETHUKOBOTO
nuToannsMu HIDKHEW, CpelHeidl M BepxXHed ee dvacreil.
Tekctypa MeXMOPEHHBIX OTJIOXKEHUN B oOHakeHWU Pokai,
MpEeCTaBICHHAS! KOCOH CIIOMCTOCTBIO PA3IMYHBIX THUIIOB U
HEOJHOPOIHBIM TE€UEHHEM, YKa3bIBa€T Ha CEIMMEHTALUIO B
JIOJINHE MEAHJIPHUPYIOLIEH PEKU B HEJIEAHUKOBBIX YCIOBUSIX.
I'eoxuMuyecknii cocTaB OTJIOXKEHMM, NEPEOTIONKEHHBIX B
HEJIEAHUKOBBIX  YCIOBUSIX, OTJIMYAETCS  IMOHIKCHHBIM
komuuectsom CaO, MgO, Na,O, MnO, P,0, u cootser-
CTBEHHO MOBBIIEHHBIM KosHuecTBoM SiO,.



