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IpencraBieHbl HOBbIE JaHHBIE O CTPOEHUM U BO3pacTe aJUIIoBUsS TMOIM peK B OacceiiHe p. CeneHru.
BrinosiHeHbI onMcaHus pa3pe3oB, NoayYyeHa MHGOpPMaLKs O COCTaBe PEYHBIX OCAIKOB, PaIUOYIJIEPOIHOM
Bo3pacte. B 6acceitHe p. CesnieHru BBIAESIOTCS IBA YPOBHS MOWM: HU3KKE BBICOTOM 10 2 M U BBICOKUE BbI-
cotoii 2—4 (5) M. BeIsIBIISIIOTCSI 60JIBIIIME PA3JIMYKS B CTPOSHUM U COCTaBE aJIJTIOBUSI TIOMMBI B 3aBUCUMOCTH
OoT MOpPGhOJIOTUU JOJNH PEK, PACXOAO0B BOJbI, CTPYKTYPHO-TEKTOHUYECKUX YCIOBUI OacceiitHOB. YCTaHOB-
JIEHO, YTO (pOpMUPOBaHE OTJIOXKEHUI HU3KUX MOKM B 6acceiiHe p. CelleHrn Ha4aioch B IMO3IHEM rojiole-
He. Bo3pacTt oTi1o:XeHMi1 BBICOKOM MOMMBI peK B 6acceiiHe p. CeJleHI'n — paHHUM-IIO30HUWI TOJIOICH.
BoinesnieHbl XpoHOJOrMYeCcKre 3Tanbl OCaAKOHAKOIIJIEHUsI M TOYBOOOPa30BaHMUsI. YCTAHOBJIEHO COOBITUE
PE3KOii CMEHBI JIUTOJIOTMYECKOI0 COCTaBa OTJIOXKEHUM, BRICOKMX MaBOAKOB (3.8—3.4 THIC. KaJl. JI. H.), BBI-
SIBJIEHBI KPUOT€HHbIE eopMalii B BEPXHETOJIOLIEHOBOM aJIJTIOBUM.

Karoueeswie crosa: HU3Kas 1oiiMa, BBICOKasI TToiiMa, aJlJIloBMii, 0CaIKOHAKOIICHHUE, TOYBOOOpa30BaHUE, ro-

Jo1eH, 6acceitH p. CeneHru
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1. INTRODUCTION

Rivers are a dominant feature of most landscapes;
therefore fluvial sediments are widespread. Fluvial de-
posits are represented by a continuum of sediment
types (Shantser, 1951; Lazarenko, 1964) that range
from clay— to gravel—size particles, and include both
mineragenic and organic deposits. Distinctive features
of river sediments are good sorting, roundness, hori-
zontal and oblique bedding depending on sedimentary
environments. Fluvial sediments provide an important
link between weathering and slope processes in source
areas as well as sedimentation processes within depo-
sitional basins (Allen, 1965). In this regard, much at-
tention is paid to the study of alluvium (Nikolaev,
1947; Lamakin, 1948; Lavrushin, 1966). There are nu-
merous studies of forming conditions, structure and
age of alluvium on the territory of Baikal region and
Mongolia (Ravskii, 1972; Logachev et al., 1964; Baza-
rov, 1968; 1986; Tseitlin, 1979; Devyatkin, 1981; En-
drikhinskii, 1982; Konstantinov, 1994; Mats et al.,
2001; Karasev, 2002; Lehmkuhl et al., 2011). At the
same time, much less investigations is devoted to the
study of floodplain deposits and the timing of their ac-
cumulation in the Selenga river basin (Ravskii, 1972;
Bazarov, 1968; 1986; Lehmkuhl et al., 2011). Given

that floodplains are among the most dynamic land-
forms, this information may shed light on the response
of river systems on the impacts of climate changes
(Torngvist et al., 2015; Malsy et al., 2017) and perma-
frost dynamics (Moore et al., 2009; Tornqyvist et al.,
2015) during the Holocene.

The aim of this study is to assess of the chronolog-
ical framework of floodplain deposits accumulation in
the Selenga river basin as a reflection of the dynamics
of hydrological conditions during the Holocene.

2. OBJECTS AND METHODS

Selenga River is most important tributary of
Lake Baikal, which contributes about 50 to 60% of
its surface water influx. Moreover, the Selenga’s
447060 km? watershed covers 82% of the Lake Baikal
basin (Nadmitov et al., 2014), which means that any
environmental changes along the Selenga and its trib-
utaries may ultimately impact Lake Baikal.

Floodplains are one of the most common land-
forms of river valleys in the Selenga basin. They have
different height (0.5—5 m), structure and age of de-
posits. On small rivers, floodplain heights do not ex-
ceed 1—3 m, on large rivers they reach 4—5 m. There is
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Fig. 1. Location of the study territory and investigated floodplain sections.
Puc. 1. MecromnosioxxeHre McclieyeMoii TEPPUTOPUU U M3YYEHHBIX pa3pe30B MOHM.

a low (rarely low—medium) floodplain up to 2 m high
and a high 2—4(5) m floodplain (fig. 1). Both the con-
sistency of the height marks of the floodplain along
the river valleys and significant differences in different
parts of the valley are noted. The width of floodplains
varies from 1—10 m in mountainous areas on small riv-
ers to several km in large river valleys and basins. The
floodplains are often leaning against the first river ter-
races (5—7 m high).

The study territory is located in Selenga middle
mountains and Mongolia (fig. 1).

A detailed morphogenetic and stratigraphic de-
scription of floodplain deposits as well as sampling for
further laboratory studies were carried out during the
fieldworks. The sections are located within the flood-
plains of different heights. To identify the chronology
of the formation of deposits of low floodplains, the
structure of the floodplain (1—2 m high) on the right
bank of the Tarbagatayka River was studied near the
village Burnashevo (fig. 1, tabl. 1). The Tarbagatayka River
flows in the Kuitun intermountain depression. The
landscape and climatic conditions of this territory are
described in detail earlier (Ryzhov, Golubtsov, 2017;
Ryzhov et al., 2021). In addition, sections of low
floodplains up to 1.5 m high were studied in the foot-
hills of the Khangai ridge (Mongolia) in the upper
reaches of the Orkhon River (fig. 2, tabl. 1).

To reveal the structure and chronology of the for-
mation of high floodplains, the floodplain deposits of
the Itantsa and II’ka rivers (Selenga middle moun-
tains) were studied. In addition, a high floodplain was
studied on the right bank of the Boroo-Gol River (left
tributary of the Kharaa-Gol River, Mongolia). The
rivers are characterized by different hydrological re-
gimes and structural-tectonic conditions. The Itantsa
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and II’ka rivers flow, respectively, in the Itantsa and
II’ka basins. Section of the high floodplain of the Bo-
roo-Gol River (Shivert-Gol) is located in an inter-
mountain depression.

Under laboratory conditions, soil and sediment
samples were air-dried, crushed, and sieved through
a 1 mm sieve. The total organic carbon content was
determined by the method of wet combustion accord-
ing to Tyurin. The determination of particle size distri-
bution was carried out on the basis of an average sam-
ple in stagnant water using the pipette method. The
age of soils and sediments was determined by the ra-
diocarbon method with scintillation measurement of
14C activity at St. Petersburg State University and at
the Institute of Geology and Mineralogy of the Siberi-
an Branch of the Russian Academy of Sciences by the
carbon of humic acids. Radiocarbon dates were cali-
brated using the IntCal20 scale (Reimer et al., 2020).

3. RESULTS

3.1. Structure of sediments and chronology
of sedimentation on low floodplains

3.1.1. Tarbagatayka floodplain. Following horizons
are distinguished (from top to bottom) in the section of
the low floodplain (1—1.5 m) of the Tarbagatayka river
(fig. 2):

— brown sandy loam silty enriched in organic mat-
ter with coals (0—16 cm);

— brown sandy loam and fine-grained sands with
the inclusion of medium-coarse-grained sands (16—
26 cm);

— alternation of dark brown sandy loam, fine-
grained light brown sands with the inclusion of medi-
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Table 1. Radiocarbon and calibrated age of floodplain sediments in the Selenga river basin
Taomuua 1. PaguoymieponHblii 1 KaJleHIapHbI BO3pacT MOMMEHHBIX OTJIOKeHUi B 6acceiiHe p. CelieHTH

Dated material Depth, sm

Lab. number

14C Age, years BP Cal. years BP (+10)

Low floodplain (1—1.5 m) Tarbagatayka River, 51°27°11.5” N, 107°22°07.3” E, 582 m

Humic sandy loam, charcoal 43—46 LU-9339 2580 + 230 2616 £ 267
Humic sandy loam, charcoal 54—-56 LU-9340 1890 £ 70 1798 £ 81
Humic sandy loam 60—63 LU-9387 860 £ 130 757 £ 78

Low floodplain (1.5 m) Orkhon River (Mongolia), 47°24°06.8” N, 102°51’51.0” E, 1468 m

Humic sandy loam 13—17 LU-9820 1380 £ 120 1288 £ 112

Humic sandy loam 59—-63 LU-9821 2030 + 140 1985 + 164

Humic sandy loam 88—94 LU-9822 2130 + 110 2085 + 96
High floodplain (1.5—2 m) Itantsa River, 52°10"30.1” N, 107°31°49.8” E, 500 m

Humic peaty loam | 115—120 ‘ SOAN-9761 3120 £ 65 3319+ 79

High floodplain (2.5—3 m) Boroo-Gol River, 48°25726.2” N, 106°11'42.7” E, 1050 m

Humic loam 3-7 LU-9814 $14C=1.57 + 0.83% 1954—1958 rr.
Humic loam 14—17 LU-9815 1640 + 100 1507 £ 101
Humic loam 26—31 LU-9816 1940 + 120 1856 + 143
Humic loam 114—120 LU-9342 3340 £ 220 3615 + 270
Humic loam 196—204 LU-9817 4050 + 110 4533 + 118
High floodplain (2.5—3 m) II’ka River, 51°41°43.9” N, 108°37°20.3” E, 629 m
Humic sandy loam 10—15 SOAN-9855 1930 + 120 1857 + 145
Humic sandy loam 27-32 SOAN-9856 2535+ 105 2618 + 133
Humic sandy loam 40-45 SOAN-9857 3200 £ 150 3410 £ 182
Humic sandy loam 45-50 SOAN-9858 3400 % 300 3709 + 375
High floodplain (2.5—3 m) II’ka River, 51°4158.2” N, 108°37°26.5” E, 625 m
Humic sandy loam 59—-67 SOAN-9859 275 £ 40 357 £ 71
Humic sandy loam 87—-96 SOAN-9860 800 * 180 783 + 138

um-grained sands and thin (1—3 cm) interlayers of hu-
mus dark brown to black sandy loam with coals (26—
63 cm);

— fine-grained light brown sands with the inclusion
of medium and coarse-grained sands and coals (63—
93 cm);

— grayish-brown fine—grained sands with coal in-
clusions (93—103 cm).

Three radiocarbon ages were obtained from the
26—63 cm layer (tabl. 1). The youngest one refers to
the lower Ah layer. An inversion of radiocarbon ages
occurs up the section. We consider this layer of sedi-
ments to be the result of the accumulation of products
of runoff and erosion of soils from the watershed. The
Ah layer at depths of 60—63 cm is located on sandy al-
luvium and reflects, in our opinion, the real time of its
formation. In accordance with the structure and the
obtained radiocarbon age the following stages of the
formation of the studied deposits are assumed:

— accumulation of gray and light brown sands with
the inclusion of coals (63—103 cm) > 0.84 kyr BP;

— accumulation of fine and medium-grained allu-
vial sands and thin layers of sandy loam enriched in or-
ganic matter (26—63 cm) 0.84—0.34 kyr BP;

— accumulation of fine-grained sands and sandy
loams with the inclusion of medium-grained sands
(16—26 cm) 0.34—0.21 kyr BP;

— accumulation of sandy loams enriched in organic
matter with coal inclusions (0—16 cm) <0.21 kyr BP.
This stage of sedimentation is associated with modern
soil formation and sediment inflow from slopes as a
result of soil erosion during agricultural land use in the
last 250 years.

3.1.2. Orkhon floodplain. In the structure of the low
floodplain of the Orkhon river the following horizons
are distinguished (fig. 2) (from top to bottom):

— brown humic sandy loam with small pebbles (0—
12 cm);
— grayish-brown sandy loam with Fe redox features
(12—33 cm);
— grayish light brown sands with inclusions of clas-
tic inclusions (gruss) and gravel (33—39 cm);
TEOMOP®OJIOTUA Ne 5
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Fig. 2. Structure and calibrated age of studied low floodplains.
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1 — modern and buried soils; 2 — fine sands; 3 — sandy loams; 4 — soils with pebble inclusions; 5 — gravels and pebbles; 6 — sands
with dress and gravels; 7 — sandy loam with sand; & — sandy loam with iron redox features; 9 — sands with pebbles and gravels;
10 — ground wedges; 11 — places for radiocarbon sampling; /2 — calibrated age and sample lab number.

Puc. 2. CtpoeHue 1 KaJIeHIapHBI BO3pacT OTIOXEHUI HU3KOM nmoiiMbl (1—2 M) pek B 6acceiite p. CelleHTH.

1 — coBpeMeHHbIe U TTOrpeGeHHbIe MOYBBI; 2 — MEeCKU MEJIKO3EPHUCThIE; 3 — CYyIecH; 4 — MOUYBbI C BKIIIOYEHUEM TaJIbKH; 5 —
rpaBUii C TaJIbKOIi; 6 — MeCOK pa3HO3EPHUCTBIN C BKIIIOUEHUEM IPECBbI U IpaBUsl; 7 — CYIecH ¢ BKIIOYEHUEM Tecka; § — cyrnecu
C MATHAMM, JIMH3aMU U MPOCTIOSIMU OXeJIe3HEHMST; 9 — TeCKM Pa3HO3EPHUCTHIC C TPABUEM U TalIbKOii; /0 — TpyHTOBAsI XKIJIA;

11 — unTepBan oTbopa Mpod HA

— sandy loam gray whitish with sand inclusions
(39—44 cm);

— whitish sandy loam with Fe redox features in the
top of the layer (44—51 cm);

— fine-grained yellowish—brown sands with Fe re-
dox features (51—58 cm);

— dark brown sandy loam enriched in organic mat-
ter and Fe redox features (58—81 cm);

— gray sandy loamy gleyed with Fe redox spots
(81-94 cm);

— gravels and pebbles (94—130 cm).

The horizontal bedding of the layers is disturbed by
cryogenic deformations. At 39—60 cm depths a ground
wedge (tessellon) up to 14 cm wide on top is distin-
guished. It is composed mainly of sands with the small
clastic inclusion (gruss) and gravel. The time of forma-
tion and filling of the wedge-shaped cryogenic struc-
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ture is about 1.7—1.6 kyr BP. Layers at depths of 39—
60 cm have a wavy bedding, indicating deformations
during seasonal freezing and thawing of wet sandy
loams and fine-grained sands, underlain by humic
sandy loams.

The following stages of accumulation of deposits
are distinguished:

— accumulation of channel alluvium (94—130 cm)
>2.1 kyr BP;

— pedogenesis (58—81 cm) 2.1—1.95 kyr BP;

— accumulation of fine—grained sands (51—58 cm)
1.95—1.84 kyr BP;

— accumulation of gray whitish sandy loam (44—
51 cm) 1.84—1.73 kyr BP;

— accumulation of gray whitish sandy loams with
the inclusion of inequigranular sand (39—44 cm)
1.73—1.65 kyr BP;
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— accumulation of sands with the small clastic in-
clusion (gruss) and gravel (33—39 cm) 1.65—1.55 kyr BP,
indicating an increase in the water level of the river and
high floods;

— accumulation of gray sandy loam with Fe redox
features and enriched in organic matter (12—33 cm)
1.55—1.0 kyr BP;

— accumulation of humic sandy loam with pebble
inclusions (0—12 cm) during the last 1 thousand years.

3.2. Structure of sediments and chronology
of sedimentation on high floodplains

3.2.1. Itantsa floodplain. In the section of a high
floodplain (1.5—2 m) on the right bank of the Itantsa
river floodplain (0—120 c¢cm) and channel alluvium
(120—150 cm) are distinguished (fig. 3).

Floodplain sediments are represented by the fol-
lowing horizons:

— dark brown sandy loam enriched in organic mat-
ter with small pebbles (0—10 cm);

— sandy loams with iron redox features (10—
33 cm);

— fine and medium-grained sand with the gravel
inclusions (33—46 cm);

— light peaty loams dark brown (46—75 cm);

— medium peaty loams with lenses of medium to
fine-grained sands and iron redox features (75—
120 cm);

— inequigranular sands with gravel and pebble in-
clusions (120—170 cm).

Radiocarbon dating 312065 (SOAN—9761) was
obtained from the bottom of loams from a depth of
115—120 cm (tabl. 1). A cryogenic wedge up to 25 cm
vide is located at 36—65 cm depths. The time ofits for-
mation and filling is about 0.8—0.5 kyr BP. The fol-
lowing stages of formation of floodplain deposits are
distinguished:

— accumulation of channel alluvium (120—170 cm)
>3.4 kyr BP;

— accumulation of peaty loams (46—120 cm) 3.4—
1.3 kyr BP;

— accumulation of inequigranular sands with gravel
inclusions (34—46 cm) 1.3—0.9 kyr BP;

— accumulation of brownish sandy loams (10—
33 cm) 0.9—-0.3 kyr BP;

— modern pedogenesis (<0.3 kyr BP).

3.2.2. Boroo-Gol floodplain. The following deposits
and stages of their accumulation are distinguished
from top to bottom (fig. 3):

— the upper part (0—31 cm) represented by the
modern soil profile is composed of light brown sandy
loam (1—3 cm), dark brown to black loams (3—7 cm),
light silty brown loam (7—14 cm), light dark brown
loam (14—31 cm). The formation of this part is divided
into four stages: accumulation of humus light loams

(14-31 cm) 1.9—1.3 kyr BP; accumulation of aeolian
light brown silty loams (7—14 cm) 1.3—0.3 kyr BP; soil
formation stage (3—7 cm) 300—40 yr BP; accumula-
tion of silty aeolian sandy loam (1—3 cm) during the
last 40 years.

— the second unit (31—74 cm) is represented by
light loams and sandy loams of gray and dark gray col-
or, uneven occurrence of layers of different lithologi-
cal composition. The accumulation of deposits is con-
fined to the time interval of 2.8—1.9 kyr BP;

— the third sediment unit (74—130 cm) is represent-
ed by dark gray humus loams that accumulated 3.8—
2.8 kyr BP;

— below (130—175 cm) lie obliquely layered light
loams with interlayers and lenses of brown sandy loam
with sand inclusions. The color of deposits varies from
brown, gray to dark gray. The thickness of the layer is
not constant and varies from 30 to 45 cm with a slope
downstream of the river. The accumulation of sedi-
ments based on the obtained radiocarbon dates took
place 4.3—3.8 kyr BP;

— at depths of 175—204 cm (the fifth sediment
member), light gray and dark gray loams occur with
interlayers and lenses of gray and brown clayey and in-
equigranular sand, which accumulated 4.6—4.3 kyr BP;

—below (204—224 cm) there is an alternation of in-
terlayers of gray and dark gray light loam and interlay-
ers of grayish—brown sand with weathered clastic in-
clusions and a rare pebble inclusions. The accumula-
tion of these deposits is confined to the interval of
4.8—4.6 kyr BP.

3.2.3. Il'ka floodplain (I'ka I). The sediment
thickness of the II’ka-1 section is about 1.5 m. The
stages of sediment formation and pedogenesis have
been identified. For section four radiocarbon dates
were obtained at 10—50 cm depths in the range of 1.8—
3.7 kyr BP (fig. 3, tabl. 1). Following horizons are dis-
tinguished in the section from top to bottom:

— dark brown to black humus peaty sandy loam (0—
48 cm), accumulated during the last 3.4 kyr BP;

— alternation of fine to medium grained sands (48—
80 cm), formed 3.4—4.2 kyr BP;

— coarse sands with small clastic inclusions (gruss),
gravel and small pebbles (80—150 cm), representing
the channel facies of alluvium and formed in the first
half of the Holocene.

A ground wedge (tessellon) up to 40 cm wide with
inclined and vertical occurrence of layers is located at
45—140 cm depths. The width of the wedge is 20—
40 cm at 40—70 cm depths. It becomes thinner to 1—
10 cm below. The wedge is covered with humus sandy
loams younger than 3.4 kyr BP. At the same time, the
wedge is filled by fine sands underlying the humus
sandy loam the formation time of which is estimated at
3.8—3.4 kyr BP. The time of formation and filling of a
ground wedge is about 3.8—3.6 kyr BP. Sands with
small clastic inclusions and gravel occurred below in-
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High (2.5-3.0 m) floodplain of Boroo-Gol river
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Fig. 3. Structure and calibrated age of high floodplain deposits of Selenga river basin.

1 — modern and buried soils; 2 — soils with pebble inclusions; 3 — loam; 4 — sandy loam; 5 — loess-like sandy loam; 6 — sandy loam
with iron redox features; 7 — sandy loam with sand inclusions; & — fine sand; 9 — coarse to medium sand; /0 — sand with gravel and
pebbles; 11— coarse sands with gravels and pebbles; /2 — coarse sand with small clastic inclusions, gravels and pebbles; 13 — loams with
interlayers of sandy loams and sands; /4— cryogenic wedges; 15— sampling places for radiocarbon dating; /6 — age and sample lab number.
Puc. 3. CtpoeHue 1 KaJIeHIapHBI BO3pacT OTI0XEHMI BBICOKOI TTOMMBI (2—3 M) pek B 6acceiiHe p. CeieHru.

1 — coBpeMeHHBIE U MOrpeOeHHbIE ITOYBBI; 2 — IMOYBa C BKIIOYEHUEM raJIbKU; 3 — CYNIMHOK; 4 — CyIech; 5 — CyIech nblieBaTast
KapOoHaTHasl; 6 — CyIech OXeJIe3HEeHHast; 7 — CyMNech C MEJIKO3EPHUCTBIM U TOHKO3EPHUCTBIM MECKOM; & — MECOK MeIKO3ep-
HUCTBIN; 9 — MECOK pa3HO3EPHUCTHIN; /0 — MEeCOK KPYITHO3EPHUCTHIN; /] — MECOK pa3HO3EPHUCTHIN C BKIIIOYEHUEM TPABUS;
12 — mecok pa3HO3epHUCTHII C APECBOi U rpaBueM; /3 — rpaBuii c TaibKoIi; /4 — rpyHTOBAas XXuja; 15— WHTEepBa 0TO0pa Mpoo
Ha 14C; 16 — xaneHgapHbIi Bo3pacT (KaJl. J1. H.) 1 JJabopaTOpHBIi HOMep obpasia.
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dicates powerful floods. The time of their manifesta-
tion is about 4.2—3.8 kyr BP.

3.2.4. Il’ka floodplain (II’ka 2). The second section
(I’ka 2) with a thickness of 1.72 m was located 460 m
north of the II’ka 1 section on a high floodplain 2.5—
3 m high with aeolian blowing sands (fig. 3, tabl. 1).
Two radiocarbon dates were obtained for described
section at depths of 59—67 and 87—96 cm in the time
frames of 357—782 yr BP.

The following horizons are identified in the sec-
tion:

— partially deflated Ah horizon of modern soil (0—
4 cm), represented by dark brown sandy loam and
formed over the past 70 years;

— gray-brown sandy loam (4—20 cm), formed as a
result of aeolian activity 110—70 yr BP;

— fine-grained clayey, dark gray-brown, layered,
alluvial sand (20—38 cm), formed 220—110 yr BP;

— fine-grained silty, dark brown sand with coal in-
clusions up to 3 mm, layered (38—49 cm), formed as
result of aeolian activity 280—220 yr BP;

— fine-grained grayish-brown sand (49—58 cm),
formed 330—280 yr BP;

— dark gray sandy loams enriched in organic matter
with coal inclusions (58—69 cm), accumulated 450—
330 yr BP;

— fine- and medium-grained yellowish-brown
sand (69—86 cm), accumulated 700—450 yr BP;

— grayish-brown sandy loam with coal inclusions
(86—100 cm), formed under conditions of lower flood
heights and a stable subaerial surface 900—700 yr BP;

— fine-grained clayey, yellowish-light brown sands
with humus streaks and coal along plant roots (100—
156 cm), formed 1.7—0.9 kyr BP;

— fine-grained clayey sand gray to dark gray en-
riched in organic matter with coal inclusions along the
plant roots (156—172 cm), accumulated 2.0—1.7 kyr BP.

4. DISCUSSION

On the one hand, the obtained data on the age and
stages of accumulation of the floodplain deposits,
generally confirm the previously obtained data on the
time of formation of alluvium of the low (low and mid-
dle) and high floodplains (Ravskii; 1972; Bazarov,
1968; 1986). On the other hand, they specify the age
and chronology of the stages of alluvium accumula-
tion during the time of floods and soil formation when
they decrease. The floodplains of large rivers are char-
acterized by Holocene age (Endrikhinskii, 1982).
Floodplain deposits of rivers of smaller orders accu-
mulated mainly during the second half of the Holo-
cene (Endrikhinskii, 1982). The alluvium of the high
floodplain accumulated in the first half — the middle
of the Holocene, while the low floodplain accumulat-
ed in the second half of the Holocene according to
(Bazarov, 1986).

The stage of a sharp change in the lithological com-
position, high floods on rivers aged 3.8—3.4 have been
identified in the floodplain deposits in Selenga river
basin. For example, the bottom of the floodplain allu-
vium represented by peat has an age of 3.4 kyr BP on
the Itantsa floodplain. There is unconformity bound-
ary below determined by stage of erosion with inter-
bedded sands and gravels, indicating strong floods and
incision of the river. In the section of the high flood-
plain of the Boroo-Gol River oblique and wavy lay-
ered light loams with interlayers and lenses of sandy
loam and sands aged 4.3—3.8 kyr BP occurs under hu-
mus light loams aged 3.8—2.8 kyr BP with sharp ero-
sional boundary. Consequently, high floods and ero-
sion were observed about 3.9—3.7 kyr BP. Gravel lay-
ers in the bottom sediments of Mongolian lakes with
an age of about 3.6 kyr BP were revealed by V.P. Vipper
et al. (Vipper et al., 1989). The authors attribute these
deposits to the stage of heavy rains and the washing of
gravel into lakes. Wet period 4.4—3.4 kyr BP identified
according to the palynological and diatom analysis of
peatlands in Northern Mongolia (Fukumoto et al.,
2014). High Baikal stand was 3.7—3.6 kyr BP accord-
ing to geoarchaeological data (Vorobieva, Goryunova,
2013). An anomalously high runoffinto the Baikal lake
(more than 250 km?/year compared to average pres-
ent-day values of 57 km?/year) has been reconstructed
4.0—3.9(3.8) kyr BP (Goldberg et al., 2005).

Traces of high floods 3.8—3.4 kyr BP found in ma-
ny river basins of Eastern Siberia. On the floodplain
(6—8 m) of Muya river (near Ust’-Muya settlement)
the floodplain facies of alluvium has a thickness of 1 m
(layers 1—2). The exposed unit of the channel alluvi-
um (layers 3—4) is 4.8 m (Kulchitskii et al., 1982).
Layer 2, represented by siltstones with fine—grained
sand lenses and inclusions of charcoal 0.75 m thick, is
associated with large floods (Kulchitskii et al., 1982).
A radiocarbon date of 3280 £ 35 years BP (SOAN—1599)
was obtained from the top of layer 3 based on wood re-
mains, which corresponds to 3514 * 42 cal. years BP.

Traces of high floods in the interval of 4.4—3.4 kyr
BP were found on the Ilya and Aga rivers in Transbai-
kalia (Bazarova et al., 2014). Phases of abnormally
high river levels in the upper and middle reaches of the
Yenisei river were identified (Yamskikh, 1993) about
4.0—3.5 and 3.3—2.7 thousand years ago (4.5—3.8 and
3.5—2.8 kyr BP). On the East European Plain palaeo-
fluvial episodes of low (4.6—3.5 kyr BP) and high
(3.5—1.9 kyr BP) fluvial activity were revealed (Panin,
Matlakhova, 2015). Approximately ~3.9—3.8 kyr BP
began increase in the frequency of high palaeofluvial
activity events and decrease palaeofluvial events of low
fluvial activity (Panin, Matlakhova, 2015).
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5. CONCLUSIONS

1. Low and middle floodplains up to 2 m high and
high floodplains (2—4(5) m high) are distinguished in
the Selenga river basin. Floodplain deposits were
formed in various dynamic conditions, have a hori-
zontal, wavy, inclined bedding and are represented by
sediments of channel, floodplain and oxbow facies of
different thickness and grain size composition. Organ-
ogenic deposits (sandy loam and loam enriched in or-
ganic matter, peat bogs) accumulated on the flood-
plain with a decrease in river flood intensity.

2. The research results indicate that the low flood-
plain began to form in the Late Holocene. The chan-
nel alluvium of the low floodplains is older than 2.1 kyr,
floodplain alluvium younger than this age. The soils
are dated to less than 2.1 kyr BP.

3. A high floodplain is composed of Middle—Late
Holocene alluvium and leans against the first river ter-
race. It is separated from the low floodplain by a ledge
0.5—2 m high. The formation time of the ledge is 3.8—
3.5 kyr BP. The channel alluvium of the high flood-
plains is of Early Holocene age. The soils of the high
floodplain began to form from the second half of the
Holocene based on the radiocarbon dating.

4. A stage of a sharp change in the lithological com-
position of deposits, high floods (3.8—3.4 kyr BP) was
established.

5. Cryogenic deformations in the floodplain de-
posits of Selenga river basin associated with climate
cooling and local environmental conditions during
Late Holocene.

FLOODPLAIN ALLUVIUM IN THE SELENGA RIVER BASIN:
STRUCTURE, AGE, FORMATION STAGES
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4 [nstitute of the Earth’s Crust SB RAS, Irkutsk, Russia
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New data on the structure and age of alluvium of river floodplains in the Selenga river basin are presented.
Based on the data of field and laboratory studies of floodplain sedimentary sections, data on the morphology,
composition and radiocarbon age of river sediments were obtained. There are two main levels of floodplain
in Selenga river basin: low (up to 2 m), high (2—4(5) m). The main differences in the structure and composi-
tion of floodplain alluvium are associated with the morphology of river valleys, differences in the dynamics
of water discharge, structural and tectonic conditions of individual river basins. It was revealed that the for-
mation of deposits of low floodplains in the Selenga river basin began in the late Holocene. The high flood-
plain sediments in the Selenga river basin are characterized by Early — Late Holocene age. The chronology
of sedimentation stages and soil formation have been identified. The event of a sharp change in the litholog-
ical composition of deposits, high floods (3.8—3.4 kyr BP) was established, Cryogenic deformations in the
Late Holocene alluvium have been revealed.
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