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ABSTRACT. A clearly defined trend of alterations in the properties of peat across the depth of the
deposit has been observed in the two studied ryams of the Barabinsk forest-steppe. The changes in peat
properties influenced by external factors outweigh those induced by autogenic development of the bog.
In order to achieve an accurate reconstruction of changes in the water regimes of ryams, it is essential
to consider that the properties of peats reflect not only the state of the water regime at the time of their
deposition but also subsequent changes over time. Both peat sections exhibit a catastrophic transition
from the eutrophic to the oligotrophic stage of development approximately 4100 and 1100 years ago.
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1. Introduction

Considering the current limited comprehension
of the Holocene climate’s impact on modifications in
the hydrothermal regime of paleoecotopes within bogs,
it is necessary to assess the significance of methods
for reconstructing water regimes using bioindicators.
Traditionally in Russia, methods for reconstructing the
hydrological regime of paleo-ecotopes include calculat-
ing humidification steps (HS) and index of wet (IW)
based on the botanical composition of peat and ecolog-
ical scales of bog plants (Ramensky et al., 1956; Elina
and Yurkovskaya, 1992). Additional indicators include
the decomposition degree of peat (DD), which depends
on water table level and the time peat spends in aero-
bic conditions, as well as density and moisture content
(MC), which are correlated with it. High water content
of bogs corresponds to high values of HS, IW, MC and
low — DD, density. In addition, the latest methods
using highly sensitive indicators are widely used: N/C
and H/C ratios in peat. The N/C ratio is an indicator
of the humification process due to specific microbial
activity in an anaerobic environment and the enrich-
ment of peat with nitrogen-containing compounds of
bacterial origin (Borgmark, 2005). The H/C ratio is an
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indicator of the molecular complexity and aromaticity
(Anderson and Hepburn, 1986). A decrease in N/C and
H/C ratios indicates an increase in the degree of peat
decomposition and vice versa.

2. Materials and methods

The study focused on Holocene peat profiles
from the Ubinsky “burnt” Ryam (anthropogenically
disturbed) and the Sherstobitovsky Ryam, both located
in the Baraba forest-steppe (Novosibirsk region). To
validate methods for reconstructing the hydrological
regime of paleo-ecotopes using traditional bioindica-
tors, changes in the indicators IW, HS, DD, density, and
MC were analyzed across the depth of the peat deposits
in key sections of the Ryams (Fig. 1, 2). Additionally,
correlation coefficients (r) were calculated between
pairs of these indicators, as well as between these
indicators and the depth of the peat deposit (depth).
When calculations are performed for the entire profile,
significant correlation coefficients often arise due to
substantial differences in only some of the indicators.
Therefore, calculations were conducted separately for
layers of different peat types.

© Author(s) 2024. This work is distributed
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Fig.1. Changes in the properties of peat and indicators of the water paleoregime of the Ubinsky “burnt” Ryam. 1. Sphagnum
fuscum (upland peat), 2. woody remains, 3. S. teres and forbs, 4. reed, 5. organic-mineral deposits.

3. Results and discussion

For the fen peat (~350-260 cm) of the Ubinsky
“burnt” Ryam, significant positive correlation coeffi-
cients were found between ash content and depth (r
= 0.62) (Fig. 1). This correlation reflects the expected
nutrient depletion in the mire as peat accumulates and
plant root systems become disconnected from the min-
eral substrate. Additionally, the correlation between the
density of organic matter (D ) and depth (r = 0.62)
indicates a consistent decrease in density from the bot-
tom to the top, highlighting a transition from a variable
moisture regime to a more stable one and a shift from
highly productive grass paleo-communities to sphag-
num communities. Positive correlation coefficients
between ash content and decomposition degree (r =
0.70) suggest that peatland fires coincided with peri-
ods of lowered water table levels. Significant negative
correlation coefficients were observed for all properties
and MC (r —0.66 to —0.80). No significant correla-
tion coefficients were found between all peat properties
(including water paleoregime indicators) and IW, HS.
This indicates that the initial dependence of peat DD,
density, and MC on the water saturation level of the
paleoecotope, and consequently on the species compo-
sition of paleo-communities, is substantially disrupted
by secondary changes in the peat. Since this peat was
deposited under high water table conditions (average
IW = 6.5; average HS = 91.7), these disruptions are
attributed to subsequent declines in the water table.
This conclusion is supported by the pulsating nature of
changes in DD.

For the raised peat (~260-0 cm), significant cor-
relation coefficients were identified for all peat proper-
ties: ash content and depth (r = 0.73); ash and dry bulk
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density of peat (D), D, (r = 0.64, 0.56); ash content
and DD (r = 0.64); DD and D, D, (r = 0.62, 0.68); MC
and DD, density, ash content (r = -0.5 to —0.67). This
is due to the fairly good consistency of their changes
along the depth of the peat. However, the indicators
for all properties, except ash content, do not show sig-
nificant dependence on the depth of the deposit (r and
depth are not significant). Despite the clear trend of
changing peat properties with depth, the variations in
these properties due to external factors are more signif-
icant than those caused by the autogenic development
of the bog. Significant correlation coefficients values
were also obtained for raised peat properties and IW,
HS (except ash content). This is attributed to the pres-
ence of two layers of woody peat, which sharply differ
from the predominant fuscum-peats in terms of IW and
HS indicators. When these layers are excluded from the
calculations, the r values become insignificant.

For the fen peat (~250-70 cm) of the
Sherstobitovsky Ryam, significant correlation coeffi-
cients were obtained for ash content and depth (r
0.56); D,, D, and depth (r = 0.74; 0.81); as well as
for ash content and D,, D, (r = 0.88, 0.72) (Fig. 2).
However, there was no significant correlation between
ash content and decomposition degree of peat (r
0.03). Excluding the values of ash content and DD in
the 220-250 cm layer, composed of peats enriched
with Sphagnum teres remains, results in a significant
correlation coefficient (r = 0.66). The extremes in ash
content are not associated with fires, as no evidence of
them was found. Instead, they are linked to the upward
movement of more mineralized waters due to active
plant transpiration during arid periods. Unlike the
Ubinsky “burnt” Ryam, a significant negative correla-
tion coefficient was found only for MC and ash content



Preis Yu.l. et al. / Limnology and Freshwater Biology 2024 (4): 580-587

SI: «The 6th International Conference
Paleolimnology of Northern Eurasia»

Dry bulk density of peat (g/dm?)

Moisture content (%)

Dry bulk density of organic matter (g/dm?®) Humidification steps N/C, H/C Age, ¥C
0 60 120 180 240 70 75 80 85 90 95 100 O 10 20 30 40
O — — L L 1 1 ] L 1 1 L L 1 ] ! 1 L 1 ] —
L
N/C—¢~
Ash &
75 Yo 1147356
&
(]
)
g - )¢
£=
B 125 4 A A
p=]
v -3 b4
< 1501 T+ {
2705495 —
175 4 —
3167+96 —
200 +
1Y
G R + —
225 : 4235105
]
4578+72 —
250 1 T T T T 1 -

0 10 20 30

Decomposition degree (%)

40

Index of wet

6 9 12 15 0 5 1015 20 25 30

Ash (%)

Fig.2. Changes in the properties of peat and indicators of the water paleoregime of the Sherstobitovsky Ryam. 1. Sphagnum
magellanicum (upland peat), 2. woody remains, 3. forbs, 4. reed, 5. S. teres.

(r = —0.52). Similar to the Ubinsky “burnt” Ryam, no
significant correlation coefficients were found for IW,
HS, and all peat properties. Since these peats also accu-
mulated under high water table conditions (average IW
= 6.3; average HS = 94.9), the disruptions are likely
due to subsequent water table declines, possibly during
the regression periods of nearby lakes.

For the raised peat (~70-0 c¢m), significant cor-
relation coefficients were identified only for the follow-
ing pairs: D,, D, and depth (r = 0.59, 0.57), reflecting
the systematic compaction of the peat after its deposi-
tion; ash content and DD (r 0.60); and ash content
and MC (r = -0.89), with the coordinated changes in
the upper layer attributed to anthropogenic factors.

Thus, to obtain an objective reconstruction of
the changes in the hydrological regimes of the mires in
the Baraba forest-steppe, it is necessary to consider that
the properties of peat indicate not only the state of the
water regime at the time of their deposition but also its
changes at later times.

Changes in the ratios N/C and H/C were ana-
lyzed along the depth profile of both sections (Fig. 1, 2),
and their correlation coefficients were calculated.
For the profiles of the Ubinsky “burnt” Ryam and the
Sherstobitovsky Ryam, significant correlation coeffi-
cients were obtained for the N/C ratio and the decom-
position degree of peat (r = -0.93 and -0.82), as well
as for the N/C ratio and the depth of the peat deposit
(r = -0.61 and -0.76). This confirmed the high signif-
icance of the N/C ratio as an indicator of the paleohy-
drological regime of the Baraba ryams. In contrast, no
significant correlation coefficients were found for the
H/C ratio with the N/C ratio, DD, and depth. The low
indicative significance of the H/C ratio is likely due to
the fact that in poorly decomposed peats, this indicator
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primarily depends on the botanical composition of the
peat.

4. Conclusions.

In the sediment profiles of the Ubinsky
“burnt” Ryam (anthropogenically disturbed) and the
Sherstobitovsky Ryam, both located in the Baraba for-
est-steppe (Novosibirsk region), there is an absence of
features characteristic of autogenous oligotrophication,
such as a gradual decrease in ash content, DD, and an
increase in the content of oligotrophic plant remains.
Both profiles of peat are characterized by a catastrophic
transition from the eutrophic to the oligotrophic stage
of development. This transgression of oligotrophic
Sphagnum mosses was preceded by an increase in ash
content and the decomposition degree of peat, caused
by the drying and afforestation of the fen surface.
This likely promoted the formation of perennial per-
mafrost aquicludes during periods of dry cooling. The
radiocarbon age of this transition (approximately 4100
and 1100 years ago) coincides with the end of global
Holocene climate coolings, with maxima at 4500 and
1200 years ago, as well as the age of paleocryogenic
processes in the peatlands of the forest zone of Western
Siberia (Preis, 2015). These findings indicate the cli-
matic determination of the oligotrophication of the
studied mires.
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AHHOTAIIUS. He cMmoTpsA Ha [OCTAaTOYHO XOPOIIO BHIPAXEHHYIO OOy TEHJEeHIUI0 U3MeHEHUs
cBOICTB Topda 1o riayOrHe 3ajiexy, U3MeHeHle UX o[ BJIuAHNEM BHeIHUX (GakTopoB 6oJiee cyile-
CTBEHHO, YeM 00YCJIOBJIEHHOE ayTOreHHBIM pa3BUTHeM 00JioTa. B cBA3M co 3HAUMTEJIBHEIM yYyacTUEM B
3ajiexxax TOpGOB C BTOPUYHO M3MEHEHHBIMU CBOMCTBaMU, [JIA MOJIy4YeHUsA OOBbEeKTHBHON PEKOHCTPYK-
I[U1 U3MeHeHUs BOJHBIX PeXXUMOB pAMOB bapabuHCKOM JiecocTenyt HEOOXOAMMO YUUTHIBATH, YTO CBOM-
cTBa TOpGOB MHAUIMPYIOT COCTOAHNE BOJHOIO peXuMa He TOJIbKO B MOMEHT UX OTJIOXKEHU:A, HO U ero

n3MeHeHUe B 6oJiee IMo3gHee BpeEMH.
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1. BBeaenue

B cBsa3u co c1a60i M3y4eHHOCThI0 BINUAHUA KJIU-
MaTa roJiolleHa Ha H3MeHeHHe T'HApPOTepPMUYEeCKOro
pexuMa I[ajJeodKOTONOB 00JI0T, (GOpMHUpPYIOMNXCA
B YCJIOBUAX KOHTHMHEHTAJIbHOIO KJKMMara ToJjiolieHa
3anagHoit Cubupu, U ocobeHHO psAMOB BapabuHckoi
JlecocTeny, HaXOAAMMXCA Ha I0)KHOM IIpefiesie Ux pac-
[IpocTpaHeHUs, HeoOxoauMa Bajlujanusa MeTOI0B
PEKOHCTPYKLIUM BOJHBIX PeXHMOB Aaxe 0 TpaauIu-
OHHBIM OMOMHANKATOpaM, TO €CTh OlleHKa 3HaUUMOCTH
3TUX UHJUKATOPOB.

TpamgunnoHHo B Poccuu 1A pPEKOHCTPYK-
MY BOAHOIO peXKMa I[1aJIe09KOTONOB HCIIOJIb3Y-
I0TCA MeTOABl pacueTa cTymneHu yBjaxHeHUsa (CY) u
uHjekca BiaaxHocTu (IW) mo 6oTaHMYECKOMY COCTaBy
Topda 1 3KOJIOTUYECKUM IKajgaM GOJIOTHBIX pacTeHU
(Pamenckuii u nip., 1956; Enmuna u FOpkoBckas, 1992).
B kauecTBe [OMOJIHUTEJIBHBIX WHAWKATOPOB NPHUHU-
MaloT creneHb paszyoxenus (R) topda, 3aBucsmtyio ot
ypoBHs 60Ji0THBEIX BoA (YBB) 1 BpeMeHU HaxOXJieHUs
Topda B adpOOHBIX yCJIOBUAX, a TakkXe KOPPeJIATHBHO
CcBsA3aHHBIE ¢ Hell IJI0THOCTH (P) U ecTeCTBEHHOH BJIaX-
Hoctu (W__ ). BbicOKOW OOGBOAHEHHOCTH GOJIOT COOT-
BETCTBYIOT BbicOKHe 3HaueHuss CY u IW, W__, Huskue
— R, P. Kpome TOro, 3a py6exom HIMPOKO HCIOJIb3Y-
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I0TCA HOBelilre MeTOoJbl C MpUMeHeHHeM BBICOKOYYB-
CTBUTEJIbHEIX UHAUKATOpoB: oTHomeHusA C/N u C/H B
Topde. OTHomeHue C/N cuuTaeTcsa XOpOUIMM UHAWKA-
TOpPOM IIpoljecca rymuduKanmu nu3-3a crnenquduieckon
MHKPOOHOI aKTUBHOCTU B aHA3pOOHOM, KUCJION cpefie
u oborameHus TOpdSHON Macchl a30TCOepXKaluMu
coeAMHEHUsAMM OaKTepuasibHOIO  IPOMCXOXIAEHUA
(Borgmark, 2005). Ymensiienne otHomenusa C/N yka-
3bIBaeT Ha yBeJIMUeHHe pasyoxeHus topda u Haobo-
pot. OtHomeHue C/H sABjseTcsa nokasaresieM MOJIeKy-
JIADHOU CJIOKHOCTH U B TO Xe BpeMs apoMaTU4HOCTHU
(Anderson and Hepburn, 1986). YmMmeHbIleHHE OTHO-
meHuil H/C yka3biBaeT Ha yBeJIMUeHUE Ppa3JIoKeHUs
Topda u HaobOPOoT.

2. MaTtepuanbl U METOAbDI

O6BbeKTaMy HCCIeAOBAHUSA CTAJIM T'OJIOIEHOBHIE
paspe3sl Topha YOUHCKOTO ropeyioro (aHTPOIOTeHHO
HapymeHHoro) u lllepcTo6UTOBCKOTO psIMOB, PacIoJio-
xeHHbIX B Bapabunckoil necoctenu (HoBocubGupckas
obnacte). [y BajmuAalu METONOB PEKOHCTPYKLUU
BOJHOI'O peXyMa [ajIe03KOTOIOB 10 TPAAUIIIOHHBIM
6uonHAMKaTopaM ObUIN MMPOAHAJIM3UPOBAHB H3MeHe-
Hus nokasarenei IW, CV, R, P, W__. nio riy6uHe 3aJie-

© ABrop(s1) 2024. DTa paboTa pacnpocTpaHsi-
eTcs o MexIyHapoJHo! jiutieH3uel Creative
Commons Attribution-NonCommercial 4.0.
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Puc.1. 3MeHeHue cBOCTB Topda U NHAUKATOPOB BOJHOIO HajieopexuMa YOUHCKOro ropesioro psma. 1. Sphagnum fuscum
(BepxoBoii Topd), 2. ApeBecHble OCTATKY, 3. S. teres U pa3HOTPaBbe, 4. TPOCTHHK, 5. OpraHo-MUHepaJIbHble OTJIOXKEeHU.

kel KJTIoUeBbIX yyacTkoB psiMoB (Puc. 1, 2) u pacuetst
k03dduLreHTOB Koppeasauu (r) Mexay mapaMu Bcex
3TUX IIOKa3aTeJiel, a Takke MeXAy STUMH IOKa3are-
JAMU 1 TJIyOrHON TopdsaHoi 3aiexu (h). IIpu pacuere
JUUIA BCell 3aJIeXXH YacTo IMOJIy4aloTCsA 3HAYMMBble K03d-
GULEeHTOB KOppeJsiUY K3-3a 3HAYUTEJIbHBIX Pa3Jid-
YU JIUIIB HEKOTOPBIX NTOKa3aTesiel. [IoaToMy pacuérsl
[IPOBeIeHbl OTIEJIBHO AJ1A ¢JI0eB TOP(OB Pa3HOTOo THUIIA.

3. Pe3yAabTaTtbl M 06Cy)XAEHMUA

Juia ciosa HusuHHBIX TOpdoB (~350-260 cMm)
Y6unHCcKoro ropeJsioro pAMa noJiy4eHsl 3HaulMble I10J10-
KUTeJIbHble KO3(PPULMEHTH KOppesAlUU 30JbHOCTU
(A)uh (r = 0.62) (Puc. 1). OT0 oTpaxaeT 3aKOHOMeEp-
Hoe obeHEeHMe NMUTAHUA 110 Mepe OTJIOXKeHUs TOp(oB
Y OTPHIBA KOPHEBHIX CUCTEM pacTeHHUI OT MHUHepaJlb-
Horo aHa. IJIoTHOCTh OpraHryecKoro BemiecTsa Topda
(POM) uh (r = 0.62) moka3piBaeT 3aKOHOMEPHOE YMEHb-
nieHye IJIOTHOCTH OT AHA BBepX. UTO oTpaxaeT CMeHY
IIepeMeHHOI0 peXuMa yBJIaKHeHUs Oojiee CTabWJIb-
HBIM PEXHMOM M CMEHY BBICOKOIPDOAYKTHBHBIX Tpa-
BSIHBIX NajieocoobiiecTB charHOBEIMU COOOIECTBAMU.
[TonoxuTesibHble K03dPuULMEeHTH Koppesauu A u R (r
= 0.70) nokasplBalOT COBIa/ieHHe OOJIOTHBIX MOXapOB
¢ nepuogamu rnouHrxkeHuss YBB. [losyyeHsl 3HauuMble
oTpuljateabHele KO3QOULIMEHTH KOppeaAluU BcCeX
CBOICTB U W, (r -0.66 ... —0.80). OTcyTcTBYyIOT
3HauYuMble KO3(Q(PULINEHTH KOPPEJIALNU BCeX CBOMCTB
Topda (B TOM uuciie MUHAWKATOPOB BOAHOIO Iajieope-
xwumMa) u IW, CY. To ecTh ucxogHas 3aBUCUMOCTb R, P,
W, Topda oT cTeneHn 06BOAHEHHOCTH MAIE03KOTOIIA,
a COOTBETCTBEHHO U OT BHJOBOI'0 COCTaBa Iajieocoob-
IIecTB, 3HAYUTEJIbHO HapylleHa BTOPUYHBIMU H3MeHe-
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HUAMHU TOpdoB. [ToCcKoJIbKY 3TOT TOp® OTjIarascs npu
BhIcOKUX YBB (IWCID =650y, = 91.7) naHHble Hapy-
meHus oOyCJIOBJIEHBl MOCJIEAYIOUMMU MOHWXKEeHUAMU
YBB. 3T0 noaTBepxAaeTcs MyJIbCUPYIOLUM XapakTe-
pom usmeHeHus R.

Hia cios BepxoBbix TopdoB (~260-0 cm) 3Ha-
quMble KOd(POULIMEHTh KOppesALWUM BBIABJIEHB AJIA
Bcex cBo¥cTB Topda: Au h (r = 0.73); A u IO0THOCTHU
abcoJsioTHO cyxoro Topda (PaCT), P, (r = 0.64, 0.56);
AuR(r = 064);RubP_,P (= 0.62 068);,W_
uR,P,A(r -0.5 ... -0.67). OTO cBA3aHO C JOCTa-
TOYHO XOPOIIel COrjIaCcOBAaHHOCTBIO UX U3MEeHEeHUH 110
ryybuHe 3aiexu. [Ipu 3ToM MmokasaTesu BceX CBONMCTB
(3a uckoueHreM A) He 3aBUCAT OT IJTyOUHBI 3aJiexu (r
u h He 3HaunMEI). He cMOTps Ha XOPOIIO BEIPAXKEHHYIO
TeHJeHINI0 M3MeHeHUs CBONCTB Topda mo riiybuHe
3aJ1eXxy, U3MeHeHle UX CBOMCTB II0[ BJIMAHNEM BHeII-
HUX GakTopoB OoJiee CyllecTBEHHO, YeM 00yCJIOBJIeH-
HOe ayTOoreHHBIM pasBuTueM Oosiota. [TosyuyeHbl 3Ha-
YrMBble T CBOMCTB BepxoBoro Topda (3a MCKIII0YeHUEM
A) u IW, CY. OnHako 3T0 00yCJIOBJIEHO HAJIM4YUeM 2-X
IIPOCJIOEK JipeBecHOro Topda, pe3ko OTJIMYAIoIUXCS OT
npeo6afaomux Gyckym-TopdoB 1o nokasaressam [W
u CY. IIpu UCKIII0YEeHNU 3TUX IIPOCJIOEK U3 pacyeTos, I
CTAHOBATCA He 3HAYUMBIMH.

Hna cinos Hu3uHHBIX TOopdoB (~250-70 cMm)
[ITepcTOOUTOBCKOTO psAMa MOJIy4eHb! 3HAYMMble KOd(-
¢bunuenTs! koppessauuu Auh (r = 0.56); P,_, P uh
(r = 0.74; 0.81); a takxe gia Au P, _, P . (r = 0.88,
0.72), vHo otcyterBytoT yis A u R (r = 0.03) (Puc. 2).
OpHako Mpu MCKIOUeHHW 3HaveHUM A u R B ciioe
220-250 cM, cJioxkeHHBIX Topdamy, oboraueHHBIMU
ocratkamu Sphagnum teres, K03G@UIMEHT KoppeJis-
MM CTAHOBUTCA 3HAYUMBIM (T 0.66). DxcTpeMyMBbI
A cBsA3aHBl He C IOXKapaMH, TaK KaK HUX cjedbl He
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MnotHocTb cyxoro Topda (Pac), r/am? BnamHoctb (W), % Bospacr,
MnotHocTe OB (Pos), r/am® CreneHb yBnamHeHua (CY) N/C, H/C ¢
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Puc.2. V3meHeHue cBoiicTB Topda M HMHAUKATOPOB BOAHOro maneopexuma [llepcroburoBckoro psama. 1. Sphagnum
magellanicum (BepxoBoii Topd), 2. ApeBecHbIe OCTaTKY, 3. pa3HOTpaBbe, 4. TPOCTHUK, 5. S. teres.

OBl OOHapyXeHBl, a ¢ MOATATHMBaHUEM 6GoJiee MUHe-
panM30BaHHBIX BOJA B CBA3U C aKTHMBHOM TpaHCHIUpa-
el pacTeHUAMU B apuAHble Nepuofdsl. B oTimune ot
YBUHCKOT0 ropesioro psimMa 3Ha4MMBIN OTpULlaTeIbHbIN
K02 PUIHEHT KOPPeJSILUY MOJIyYeH TOJIBKO Just W
uA(r —0.52). 3naunMsble 3HaueHUA koadduureHTa
xoppessuuu aiia IW, CY u Bcex cBoiicTB Topda, Kak u
Ha YOUHCKOM ropejioM psiMe, OTCYTCTBYIOT. [I0CKOJIbKY
3TU TOp(a Takxe OTJIaraJiich NpU BBICOKUX YBB (IWCp
— 63, CY,, — 94.9), HapymeHus oOyCJIOBJIEHBl UX
MOCJIeAYIONIMMH TOHIXEeHUsAMU BeposATHee BCEro B
MepuoAbl perpeccum CoceTHUX 03ep.

Jiia cnos BepxoBbix Topdos (~70-0 cm) 3HauU-
Mble K03(G(ULIUNEHTH KOPPeJIAUU BBIABJIEHB TOJIBKO
e P, Poowuh (r = 0.59, 0.57), orpaxaromue 3aKo-
HOMepHOe YIUIOTHeHHe TOP()OB MOcJie UX OTJI0XEeHUs;
AuR(r 0.60); A u W.. (r -0.89), corsiacoBaH-
HOe U3MeHeHle KOTOPBIX B BepXHeM cJIoe 00yCJIOBJIEHO
aHTPONOTeHHBIMHU (aKTOpaMU.

TakuMm o0pa3oM, [ MOJIyueHHs OOBeKTUBHOMN
PEKOHCTPYKIIMU H3MeHEeHUsA BOAHBIX PEXUMOB PSIMOB
BapabuHckoii jiecocteny He0OXOAUMO VUUTHIBATh, YTO
cBoiicTBa TOpdOB HUHAULIUMPYIOT COCTOSHHE BOJHOIO
pexrmMa He TOJIbKO B MOMEHT UX OTJIOKeHUs, HO U ero
u3MeHeHUe B OoJjiee MO3HeE BpeMs.

Beumn mpoaHaM3MpoBaHbl M3MeHEeHUs IoKasa-
Tesell buonHgukatopos — otHomenui N/C, H/C no
riry6uHe 3asexu oboux paspesos (Puc. 1, 2) u paccuu-
TaHbl K03QOUIIMEHTH UX KoppeAuuu. JljiAa pa3pe3os
Yb6unckoro ropesioro u IllepcToGUTOBCKOTO PsAMOB
MOJIy4eHbl 3HauuMble K03(@UINEHTH KOppeJiAuu
otHomeHusA N/C u creneHu paszyioxenusa (r = -0.93
u —-0.82), a tTaxxe orHomenus N/C u riryOMHBI 3aj1€XU
(r —0.61 u -0.76). OTO NMOATBEPANUJIO BBICOKYIO 3Ha-
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YuMOCTh OTHomeHnsA N/C, kak MHAUKATOpa BOAHOIO
najeopexuMa psMoB bapaOwl. B Toxe BpeMsa 3Hauu-
Mble K03G@ULUMEHTH Koppesanuu oTHomeHus H/C n
otHomenus N/C, R, h orcyrerByror. Huskas unauka-
TOpHasA 3HaYMMOCTb oTHoleHusa H/C BeposTHee BCero
o0ycjioBJIeHa TeM, YTO B cj1abopas3JIoXUBIINUXCA TOP-
(pax 3HaueHMe JAHHOIO IOKa3aTeJisd 3aBHUCUT, Npex[e
BCEro, 0T OTaHWYECKOro cocTaBa Topda.

4. 3aknouenume

B paspesax otrioxeHHII YOUHCKOTO TrOpeJIoro
(anTpomorenHo HapymieHHoro) u IlllepcTo6UTOBCKOTO
PAMOB, pacnojioXeHHBIX B DbBapabuHCKkoll jecocTtenu
(HoBocubupckasa o0JacTh), BBIAABJIEHO OTCYTCTBUE
MIPU3HAKOB, XapaKTepHBIX AJIA ayTOre€HHOI OJIUTOTPO-
¢uzanum: NoCTeNeHHOro YMeHblIeHUs I[oKa3zaTesel
3o1pHOCTU, R TOpdoB u BoO3pacTaHusA cofepXaHUA
OCTaTKOB OJIUTOTPOdHBIX BUAOB pacTeHUi. [[y1s o6oux
pa3pe3oB xapakTepeH KaTacTpoduieckuil mepexon C
3BTPOQHOI Ha oUroTpodHyo craauio pasputus. [Ipu
3TOM, TpaHCrpeccuy OJIMTOTPOQHBIX cHarHOBEHIX MXOB
IpeAIecTBOBAJIO yBeandeHre A U R Top¢doB, BbI3BaH-
Hoe oOchIxaHueM U o0JieceHHeM NOBEPXHOCTU HU3UH-
HOro 60J10Ta, YTO JOJDKHO OBLJIO OJIaronpusATCTBOBATh
MOABJIEHUIO MHOT'0OJIETHEMeP3JIbIX BOAOYIIOPOB B Nepu-
OBl CyXuX moxoJyiofaHuil. PaguoyriepoAHsiii Bo3pact
aToro nepexopa (oxosio 4100 1 1100 1. H.) coBnagaet
C BO3pacTOM OKOHYAHUsA TJIOOAJBHBIX MOXOJOAaHUN
KJIMMara roJsioueHa ¢ Makcumymamu 4500 u 1200 1. H.
1 C BO3pAacTOM NaJIeOKPHOTeHHBIX IIPOLleccCoB Ha 00JI0-
Tax JiecHO! 30HHI 3amagHoi Cubupu (IIpefic, 2015).
Bce 5TO cBUETENIBCTBYET O KJIMMaTU4ECKOH O0YyCJI0B-
JIEHHOCTU OJIUTOTpodU3anu N3y4eHHbIX 0O0JIO0T.
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