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Lithological sequence of soil formation on the low
terraces of the Ob and the Tom rivers in the
south of Tomsk Oblast"
S.P. KULIZHSKY, S.V. LOIKO*, A.O. KONSTANTINOV, LV. KRITSKOV,
G.I ISTIGECHEV, A.G. LIM AND D.M. KUZMINA
Biological Institute, Tomsk State University, Lenina av., 36, bldg. 1-138, Tomsk 634050, Russian
Fedemtion

We have investigated the low temaces of the Ob and Tom rivers in the south of Tomsk Cblast,
primarily the Ob-Tom interfluve area. This ares is situad near Seversk and Tamsk suburbs, where
70% of the Tomsk Oblst population is concentraked Rapid development of suburban aress and
recreation activity, as well as polluants, thresten e sustainsble functioning of the terrsoe natural
complex, where underground frestwater resources used by the citizens are replonished. This paper
presents descriptions of ecological factors affecting low temace soils in this iterfuve area. We
have sudied the I i sequence of soil formation in the contact zone between the Acolian
dune and basin felds with sandy and sandy-bam sail-forming rocks and the flstbeds of he trraces
with loam mantles wdisturbed by Acolian processes as soilforming rocks. Protection of these soils
should be established by kgl instruments.

Keywonds: Soil; Arencsoks; Luvisols; Terraces; Ob

L Intreduction

The West Siberian Plain presents three radically different geochemical landscape types:
interfluvial bogs, drained interfluve areas and floodplains [1,2]. Interfluve areas and
floodplains are the most frequent in the south of the forest zone of Tomsk Oblast. They
are connected with each other by means of the first and second low terraces above the
floodplain. These temraces are of irregular distribution and complex li ic composi-
and the Early Hol period [3,4]. The soil-

tion, d in the Late Plei
forming rocks arranging the soils into a roof are primarily textured. Azonal soil mantle
and vegetation are formed on their surface. They are less resistant to man’s impact than
zonal interfluve ecosystems.

Investigations cover the low terraces of the Ob and Tom rivers in the south of Tomsk
Oblast, mainly the interfluve area between the Ob and the Tom. This area includes the
Tomsk-Seversk suburbs where 70% of the population of Tomsk Oblast is concentrated

“Carresponding author. Enil: s loyko@yandex. ru
This manscript should be nad 8 part of 1ES 7203, 2 monogarh isue il “The grest Ob Riverbasin’.
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Abstract. Despite relatively good knowledge of the biogeo-
cheristry of Siherian the rokarst lakes during suraraer base
flow, their seasonal dynamics reraains alrost unexplored.
This work describes the chemical coraposition of ~130
therraokarst lakes ranging in size from a few r? to several
km’, located in the discontinwus pemaafiost zone. Lakes
were sarapled during spring flood, just after the ice break
(early June), the end of suraner (August), the beginning of
ice formation (October) and during the full ﬁeezin§ Season
in winter (February). The lakes larger than 10001 did not
exhubit any statistically significant control of the lake size on
dissolved organic carbon (DOC), the raajor and trace eleraent
concentrations over three rmajor open water seasons. On the
annual scale, the raajonityof dissolved eleraents including or-
ganic cathonincreased their concentration frora 30 to 500 %,
with a statistically sigrificant {p < 0.05) trend frora spring
to winter. The concentrations of most trace elements (TEs)
increased in the order spring = suramer > auturan > winter.
The ice foraation in October included several stages: first,
swface lager freezing followed by crack (fissure) forma-
tion with unfrozen water from the deeper layers spreading
over the ice swface. This water was subseque ntly frozen and
formed layered ice rich in organic matter. As a result, the
DOC and metal {IvIn, Fe, Ni, Cu, Zn, &s, Ba and Pb) con-
centrations were highest near the suface of the ice colurn
(0 to 20 cra) and decreased by a factor of 2 towards the bot-
tora. The main iraplications of discovered freeze-drven so-

lute concentrations in therraokarst lake wateis are enhanced
colloidal coagulation and eraoval of dissolved organic mat-
ter and associated insoluble raetals from the water coluran to
the sediments. The raeasured distribution coefficients ofa TE
betwee n araorphous organo-ferric coagulates and lake water
(< 0.45 prn) were siradlar to those reported earlier for Fe-rich
colloids and low raolecular weight (< 1kDa, or < 1-2 ran)
fractions of theraokarst lake waters, suggesting massive co-
precipitation of TE with araorphous Fe oxyhydroxide stabi-
lized by organic matter. Although the concentration of most
eleraents was lowest in spring, this period of maxiraal water
coverage of land created a significant reservoir of DOC and
soluble raetals in the water coluran that canbe easily raobi-
lized to the hydwlogical network. The highest DOC concen-
tration observed in the smallest { = 100 mz) water bodies in
spring suggests their strongly hete rotrophic status and, there-
fore, a potentially elevated CO flux from the lake surface to
the atraosphere.

1 Introduction

Western and central Siberia’s therraokarst {thaw) lakes ex-
tend over a temitory spanning over 1 rallion ke (half of
the western Siberia lowland, 0.5 rillion kra?, and all of the
northemn Siberia lowland, 0.84 willion kea?). They are highly
dynaraic hydrochemical systerns that recerve cherical ele-
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Abstract. &nalysis of organic and norganic catbon (DOC
and DIC, respectively), pH, Na, K, Ca, I, CL, SOy and Si
in ~100 large and small rivers (= 10 to = 150000 kea®) of
western Sibena sarapled in wintex, spring, and suraraer over
a raore than 1500kra latitudinal gradient allowed establish-
ing main exvironraental factors controlling the transport of
river dissolved coraponents in this exvironraentally irapor-
tant region, comprising continuous, discortinuous, sporadic
and permafrost-free zones. There was a significant latitudi-
nal trend consisting ina general decrease in DOC, DIC, S04,
and raajor cation (Ca, Iz, Na, K) concentration northward,
reflecting the interplay between groundwater feeding (de-
tectable mostly in the permafiost-free zone, south of 60° N)
and surface flux (inthe perraafrost-bearing zone ). The north-
ward decrease in concentration of inoiganic cormponents was
strongly pronomced both in wirter and spring, whereas for
DOC, the trend of concentration decrease with latitude was
absent in winter, and less pronounced in spring flood than in
surmraer baseflow. The rost significant decrease in K con-
centration from the southemn { < 59° N) to the northem (61—
67° N) watersheds occurs in spring, during intense plant lit-
ter leaching. The latitudinal trends persisted for all river wa-
tershed size, from <100 to = 10000 kre?. Ervironraental
factors are ranked by their increasing effect on DOC, DIC,
S3Cpe, and raajor eleraents in western Siberian rivers as
follows: watershed area < season < latitude. Because the de-
gree of the groundwater feeding is different between large
and small rivers, we hypothesize that, in addition to ground-
water feeding of the rver, there was a significant role of

surface and shallow subswrface flow linked to plant litter
degradation and peat leaching. We suggest that plant-litter-
and topsoil-derived DOC adsorbs on clay raineral horizons
in the southern, perraafiost-free and discontinuousfsporadic
penafrost zone but lacks the interaction with raine rals in the
continuous permafiost zone. It canbe anticipated that, under
cliraate warraing in westerm Siberia, the maxiraal change will
occur in small { = 1000 kra? watershed) rivers DOC, DIC and
ionic corapositionand this change will be mostly pronounced
in suramer.

1 Introduction

The Western Siberian Lowdand (WSL) can be considered
as one of the most vulnersble permafrostbearing territo-
ries with respect to ongoing climate change, due to (i) the
dominance of discontinuous, sporadic and intermittent per-
rafrost coverage rather than continuous and discontinuous
penmafrost of central and easter Siberia and the Canadian
High Arctic, (i) its flat area and high irapact of flooding
and therrokarst developraent, and, most irportantly; (i) its
high stock of ancient and recent organic catbon in the forra
of partially frozen peat deposits. Due to the importance of
the boreal and subarctic continental zones in the Earth’s car-
bon cycle and the high vulnembility of circurpolar zones
to cliraate warming, the raajority of conducted works have
been devoted to the biogeoc hermistry of organic carbon and
sedirents in large rivers of the Russian boreal circurapolar
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BbINyCKHUK NporpamMmbl roToB:

sonpedesiIsmb 3a4a4N N METOAbI HAYYHOrO UCCNeaoBaHUS;

*r1o/1y4amshb HOBYIO MHAOPMAaLUIO Ha OCHOBe HabnoaeHun,
OMbITOB, HAYYHOrO aHann3a aMMNUPUYECKNX AaHHbIX;

*[IPUMEHSIMb HOBbIE JOCTOBEPHbIE PAaKTbI B MPaKTUYECKOWN
NEeATENbHOCTY;

*gJsilademb HasblKaMu COCTaBMEHNS aHaNMMTNYECKNX O630pOB

HaKoMfeHHbIX CBe4eHNN B MMPOBOU HayKe U NpoOnU3BOACTBEHHOM
NesATernbHOCTU;

*0606 W amb Nony4YeHHble pe3ynbraThbl B KOHTEKCTE paHee
HaKOMMNEHHbIX B HAyKe 3HaHUW;

*chopMynnupoeams BbIBOObl 1 NPAKTUYECKME PEKOMEHAALNM
Ha OCHOBE penpe3eHTaTUBHbIX U OPUTMHAanNbHbIX Pe3ybTaToB
nccrneaoBaHum;

esdeMOHCMpUpo8amMb HaBblkM CBOOOQHOIO NONb30BaAHUSA
PYCCKUM U aHTTIMUCKUM S13bIKaMW Kak cpeaCcTBOM AEN0BOro
ooLeHus.

B uenom, BbINyCKHUK es1adeem HaeblKaMu OpraHnsaumm ns
ynpaBfeHns Hay4YHO-UccrneaoBaTeNlbCKUMN N HAy4YHO-

FITVYSN/NILIAAODOIY/ASA /A TSSAAALILLID IRALA Y\GRI\TGI\AIA
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viearadynrnapPodhnadn JICTR”-A LWKOJId ARTPY (TTPpMMviep

coduvHadcuporasua)

CoBMecTHbIN nNpoeKT LleHTpa akageMuyeckon MOOUITbHOCTH,
ynpaBrieHnsa mexxayHapoaHbix cBasen TI'Y u LleHTpa «BioClimLand» (1 500
TbIC. py©0.)




PeanbHble 1 noTeHUuuanbHble NnapTHepbl Pa3BUTUA

YHuBepcuteT UArctic AAMMHMZTGP:::TTIITOMCKOM
INTERACT AomuHuctpauma XMAO
_§ Observatoire Midi Pyrénées
OM pi (DpaHums) AamuHuctpauua AHAO
YHuBepcutet CtehaHa
BbiwnHckoro (MonbLua) “ Masnpom Kocmunyeckue cucrtemsbl
Geophysical Institute, University of m
Alaska Fairbanks s e ' OAO «TomMrunpoTpaHc»
(CLUA) K& petp



YHUKanbHbIE
OCOOEeHHOCTMU
nporpamMmmbl

HauunoHanbHbIN
nccnenoBaTenbCcKnin

Tomckumn
rocyaapcTBeHHbIN
yHUBepcuTeT

YHUKanbHOCTbL M rnobanbHasAe 3HAYNMMOCTb OOBLEKTa W3Yy4YeHus,
MeXANCLUUMNIIMHAPHOCTb U TPAHCANCLUUMNIIMHAPHOCTL NPOrpamMmbl;

Pa3spaboTtka [lporpamMmbl corfilacHO NMPUOPUTETHbLIM HarnpaBleHUAM
pa3BuTUA ccepbl UccrnenoBaHUU U pa3paboTok: "PeKOHCTpyKuus
peTpoCneKTUBHOU U OLeHKa COBPEeMEeHHON AUHaAMUKKN Kpuocdepsnl, B
TOM 4MCJie MHOrofieTHeMep3ribIX FPYHTOB U JNeAHUKOB, a TaKXe
NPOrHoO3 ee wu3aMeHeHun", "WU3yyeHMe WU3MEHEeHUN Knumata W
3KCTpeManbHble KrMMaTuyYeCcKme CcoObITUA C UCNOoSib30BaHNEM
NepcnekTUMBHbLIX MNOAXOAOB K aHanuay KiuMMmatoooOpasyrowmx
cdakTopoB”;

NMpuBneyeHne y4yeHbIX C MMPOBbLIM UMEHEM, BeAyLnxX 3apyoexHbIX u
POCCUNCKUX NpenogaBaTerien B paMKax HaydHbIX npoekTtoB LleHTpa
npesocxoacTtBa «BioClimLand»;

Hanunuue pa3Butom HayvyHoOM WHQpaACTPyKTypbl: Jrabopartopum,
uccriegoBaTtesibCKue CTaHUuu;

Y4yacTtue B KpynHbIX Hay4YHO-OOpa3oBaTeNbHbIX CeTeBbIX MPOEeKTax:
Uarctic, INTERACT, MexayHapoaHoe Hay4dHoe-o6obeauHeHune (MHO)
Poccun n ®paHuum CAR-WET-SIB, TEMPUS, ®PpaHLYy3CKO-CUOMPCKUMn
LeHTp obpa3oBaHusa U Hayku, MexayHapoaHas accouuaums BeYHOWU
Mep3noThbl
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