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LOESS LIKE LOAMS AS A SOIL FORMATION FACTOR FOR LIGHT-GRAY FOREST
SOILS IN THE CHEBOKSARY REGION OF THE CHUVASH REPUBLIC

Abstract. Covering loess-like loams are widespread in the Chuvash Republic and serve as parent
rocks. They are heterogeneous both in the course and in the depth of occurrence. A distinctive feature of
loess like loams from other overlying quaternary deposits is a sharp predominance in the granulometric
composition of coarse dust fractions ranging in size from 0.05 to 0.01 mm, the content of which is 40% or
more. Their granulometric composition varies from light loamy to clayey. Loess like loams, due to the
peculiarities of their granulometric composition, have relatively good water permeability and moisture
capacity and are superior to original loamy and clay parent rocks of the Permian and Jurassic systems in
terms of these parameters. The content of moving forms of phosphorus and potassium (according to
Kirsanov) in loess like loams is from 15 to 75 mg/kg, of exchange potassium - from 20 to 105 mg/kg. The
soils formed based on them have a well-defined profile, the genetic horizons of which are easily diagnosed
in the soil section. Because soils formed on loess like loams have well-developed genetic horizons, clearly
manifested features of soil formation peculiar to each soil type, they occupy a central subtype and are
diagnosed as typical. However, soils formed on loess-like loams and clays have low erosion resistance and
marked as erosion threatening on soil maps.

Key words: granulometric composition, loess like loam, mineralogical composition, profile,
chemical composition.

Introduction. Covering loams, including loess like, are widespread in the northern and central
parts of Russia, including the Chuvash Republic. They come to the day surface, cover indigenous
sedimentary rocks with an almost continuous mantle and serve as parent rocks [1]

Soil-forming rocks, modifying in the process of soil formation and splitting along the soil profile,
are its main material (90-98% of the mass) and transfer their granulometric, mineralogical and chemical
compositions to it and directly affect fertility [2].

Covering loams belong to cover quaternary sedimentary rocks of problematic origin with an age
of fewer than 200,000 years (Middle Pleistocene). The eolian origin hypothesis of the covering loams in
recent years has become increasingly preferable. Its essence is that during the melting of glaciers (Central
Russian and Valdai Glaciation) fine earth (particles smaller than 1 mm) was blown from their surface by
strong winds, which was sorted by wind force, transported and deposited on the surface.

A distinctive feature of loess like loams from other covering quaternary deposits is a sharp
predominance of coarse dust fractions of 0.05 to 0.01 mm in the granulometric composition, the content of
which is 40% or more, which brings them closer to eolian soil - carbonate coarse-silt rocks of porous
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composition, common in the southern part of Russia, Ukraine, Kazakhstan, Mongolia, China. Loess like
loams have an orange tawny color with various shades of straw or ochraceous. [3].

The mechanical and agrochemical properties of loess like loams change when moving from west
to east and from north to south. In the Cheboksary region, they fully cover the indigenous Permian and
Jurassic rocks; the thickness of loess like loams on the tops and upper parts of the slopes of the watersheds
is mainly from 1.0 to 3 m. In the lower part of the slopes of the watersheds, their thickness increases to 30
m [4,5].

In the southern part of the Cheboksary region, in some places the thickness of loess like loams
decreases, and sometimes they disappear, giving away small areas to the eluvium of the upper part of the
Tatarian Stage of the Permian system or the Volga stage of the Jurassic system.

The study of soil composition is of considerable importance not only for the development of
fodder production but also in various sectors of productive animal breeding [6, 7].

Methods of the research. The study region is located on the right bank of the Volga River.
Drilling operations were performed by the UGB-50M drilling rig following the document requirements
(SP 47.13330.2012, SP 11-105-97, RSN 74-88). The depths of soil horizons were studied in soil sections
by studying the morphological features of genetic horizons of the profile. The granulometric composition
was studied using the pipette method, the density of composition was studied using the sampler method,
the density of the solid phase was determined by the pycnometer method, the plasticity number was
defined by the difference in moisture content by weight at the limits of liquidity and rolling-out, and the
content of mobile phosphorus and exchange potassium was determined by the Kirsanov method.

The research results. The granulometric composition of loess like loams in the Cheboksary
region varies along with the extension from light loamy to clayey (Table 1).

Table 1 - Granulometric composition of the main parent rocks of the Cheboksary region
(fraction content, %)

Loessoid heavy loam (Studgorodok UNPK)

1.0- 0.25- 0.05- 0.01-0.005 | 0.005-0.001 less than less than
0.25 mm 0.05 mm 0.01 mm mm mm 0.001 mm 0.01 mm
0.1 10.5 45.6 9.6 5.9 28.4 43.9
Permian calcareous clay (Lapsarsky IAPC)

8.8 | 138 | 262 | 115 | 172 | 196 | 512
Jurassic calcareous clay (Kuibyshev IAPC)
0.7 | 3.7 | 216 45 5.5 | 640 | 740

In their granulometric composition, the content of the coarse and medium sand fractions of 1-0.5
mm and 0.5-0.25 mm in size, respectively, is very small - often less than 0.1%; fine sand fractions from
0.25 to 0.05 mm in size content from 7 to 29%,; fractions of coarse dust (0.05-0.01 mm) - from 40 to 57%,
medium dust (0.01-0.005 mm) - from 2 to 10%, fine dust (0.005-0.001 mm) - from 4 to 12 %, sludge (size
less than 0.001 mm) - from 10 to 35%.

Often loess like loams at a depth of 1.8 - 2.0 m or deeper boil from the addition of 10%
hydrochloric acid, i.e. they contain carbonates.

Eluvium of parent rocks of the Jurassic and Cretaceous systems, according to external features
(color, density, calcareousness), is sometimes similar to loess like loams and clays; however, they easily
differ in particle size distribution, namely, in the content of the coarse dust fraction of 0.05-0.01 mm in
size. Loess like loams are also heterogeneous in depth, however, they are all united by a high content of
coarse dust (Table 2).
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Table 2 - Description of the geological section in the northern part of the Cheboksary region

No Index Morphological features of sedimentary rocks depth of
occurrence,
m

1 B (Qh) The illuvial horizon B is from dark brown with a brownish tint 0.5-1.7
to brown, humid. Loams are dark brown, brown, fissured,

2 C (dQn) | Parent rock. Loess like loam is medium in granulometric 1.7-2.0
composition, brown and light brown in color, fresh, fissured,
with a touch of light dust separately and cracked, dense, dusty,
with individual spots of humus. It does not boil.

3 D (prQp) | The underlying parent rock. Loess like loam is heavy loamy, 2.0-3.8
brown and orange tawny, fresh, hard, silty, with glandular spots.
It boils.

4 prQp Loess like loam is heavy loamy, humid, light brown or brown, 3.8-7.1
dense, soft-plastic, silty, with individual weak spots of humus. It
boils.

5 aQp Loess like loam is dark brown, humid, heavy loamy, with gray 7.1-12.6
spots, silty, plastic, with frequent layers of sand and sandy loam.
It boils.

6 aQp The sandy loam is brown, humid, plastic, silty, with layers of 12.6-14.2
sand and inclusions of calciferous cartilage (granitic subsoil). It
boils.

7 pdQp | The loam is brownish-brown, humid, dense, silty, plastic, with 17.4-19.5
interlayers of sand and clay.

8 pdQ, | Loam is brown, silty, soft plastic, with layers of sand. 19.5-22

9 J3 Heavy loams and clays are gray, humid, with ferruginized spots, 22-23.5
with frequent layers of yellow fine and silty sand

10 (Pss+v) | Heavy loams and clays are reddish-brown, brown, hard and 23.5and
semi-solid, fissured, with layers of gray and brownish-gray deeper
siltstone, brown sand with a thickness of up to 0.2 m, with nests
and punctures of white and light gray marl.

Npte: * C (dQn) — integumentary upper quaternary Holocene deluvial loams; D (prQg) — Pleistocene
loess deposits of problematic genesis; aQe - Pleistocene alluvial deposits; pdQp - mid-quaternary proluvial-
deluvial deposits; J;— heavy loams and clays of the Upper Jurassic system; Pss+v — Upper Permian clay of

the Severodvinsk and Vyatkian stages.

It was noted that a powerful layer of Quaternary rocks, reaching 19.5 m or more, does not
represent a single homogeneous mass - it is heterogeneous and includes 8 horizons, different in properties,
in which color, the content of physical clay, structure, inclusions change. As a result, on the peaks and
slopes of the watersheds, various Quaternary rocks can act as soil-forming rocks: loess like loams and
ancient alluvial sandy clays and sands. This also explains the slightly different physical properties,
mineralogical and chemical compositions of loess like loams in the Cheboksary region, which serve as
parent rocks (Table 3).
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Table 3 - Physical and chemical properties of sedimentary rocks of the section in the
northern part of the Cheboksary region

No Index Humidit | Density, Solid Total Plasticity | Mobile phosphorus
Y, % glcm® phase porosity, | number, and potassium
density, % % according to
r/em® Kirsanov
P20s, K20,
mg/kg mg/kg

1 B (Qh) 18 1.61 2.68 39.93 9 125 145
2 C(dQn) |23 1.61 2.71 40.59 12 98 105
3 D (prQp) | 19 1.62 2.71 40.22 9 54 85
4 prQp 25 1.68 2.71 38.01 8 47 50
5 aQp 33 1.75 2.71 35.42 9 32 45
6 aQp 14 1.62 2.64 38.64 6 17 20
7 pdQp 18 1.74 2.73 36.26 12 26 55
8 pdQp 25 1.50 2.71 44.65 13 15 40
9 Js 27 1.53 2.71 43.5 11 11 55
10 P3s+v 29 1.52 2.71 43.91 14 68 75

From the results of the analyzes in Table 3, it turns out that the density of the solid phase — the
value determined mainly by the mineralogical composition — practically does not change along the
profile of geological outcrops. However, relatively high values of the density of the solid phase
concerning the most common minerals (quartz, feldspars) indicate a significant presence of heavy fraction
minerals (anorthite, muscovite, biotite, hornblende, etc.), which indirectly affects the chemical
composition of the rock and its wealth with mobile forms of plant nutrients.

The content of mobile phosphorus and potassium (according to Kirsanov) in loess like loams is
from 15 to 75 mg/kg, of exchange potassium from 20 to 105 mg/kg.

Loess like loams and clays generally have a similar mineralogical composition, in which quartz
prevails sharply. Its content in loess like loams is more than 80%; feldspars (orthoclase, microcline, albite,
plagioclase) - from 9 to 10%; heavy minerals (ilmenite, magnetite, hematite, garnet, zircon, rutile, biotite,
etc.) - from 0.70 to 0.9%.

In such a way, among the primary minerals of the loess like loams, as in loesses, light fraction
minerals predominate - more than 99%.

The composition and content in the average loess like loam of primary minerals of the light
fraction (with a total content in the rock) of 99.23% are as follows: quartz - 81.9%, feldspars - 9.1%,
weathered minerals - 9.0% [4].

The composition of the primary minerals of the heavy fraction is quite diverse, but the total
content in the rock is small - 0.77%. Almost half of the heavy minerals are the epidote-zoisite group.
Higher contents of ilmenite and magnetite, leukoxen and garnet are noted.

The composition and content of the primary minerals of the heavy fraction in the loess like loam
is as follows: ilmenite - 14.6%, magnetite - 1.1%, hematite - 3.2%, leukoxen - 5.0%, hornblende - 13.6%,
epidote - zoisite group - 46.7%, zircon - 3.75%, garnet - 5.6%, distene + staurolite - 0.6%, rutile + titanite
- 2.2%, tourmaline - 0.3%, muscovite - 0.3%, biotite - 0.3%, picotite - 0.4%, rare - 0.8%, weathered -
1.6%.

The total content of the heavy fraction of minerals in the rock is 0.77%. The composition of the
coarse and medium sand fraction (1-0.25 mm) in loess like loam is very small, and it almost entirely
consists of quartz and feldspars. Secondary minerals - clays - are represented in loess like loams by
widespread minerals: hydromica, montmorillonite groups and, less commonly, kaolinite mixed with
disordered mixed-layer hydromica-montmorillonite formations, which mainly together with amorphous
substances are part of fine dust and silt.
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The weathered minerals consist mainly of grains of acidic and basic plagioclases, orthoclase and
microcline. They are highly corroded and difficult to detect under a microscope.

The mineralogical composition of loess like loam is reflected in its chemical composition, in
which silica predominates. The cation exchange capacity is 21 - 39.5 mg-eq/100g. The amount of
exchangeable bases is mostly represented by calcium.

Carbonates in loess like loams are leached to one or another depth (1.2 - 2.5 m).

The acidity of the loess like loams depends on the degree of leaching of carbonates and varies
from medium acid to neutral.

It was established that loess like loams are non-saline; the amount of toxic salts is very low. The
content of gross forms of heavy metals and microelements in loess like loams ranges from: boron - 40-50
mg/kg, copper - 23-25, zinc - 30-49, molybdenum - 3.0-3.20, cobalt - 7-12, manganese - 550-800 mg/kg
(Table 4).

The heavier the granulometric composition of the parent rock, the smaller the pore size and lower
the filtration coefficient. When soil solutions are infiltrated, high molecular weight humic acids are
retained in thin pores, which creates conditions for their precipitation in the form of lime humates and
concentration in the upper part of the soil profile.

Table 4 - The results of the water extraction of loess like loams, Cheboksary (2017-2019)

No Sampling point Sampling water Conductometer Dry The number

depth, cm | extract reading, mSm/m residue, of toxic salts,
pH % %

1 New town 120-145 7.98 0.69 0.274 0.0011

2 Berendeevsky forest 120-160 7.95 0.68 0.268 0.0010

3 Lakreevsky forest 118-150 7.92 0.65 0.258 0.0009

4 Red hill 94-105 7.29 0.49 0.105 0.0003

5 Water canal 150-400 7.80 0.69 0.246 0.0010

Therefore, soils formed under the same conditions, but with loess like loams of different
granulometric composition, will have different humus contents. The higher the content of physical clay in
the soil, the higher the humus content. The maximum amount of humus is found in soils formed based on
loess like heavy loams and clays (dark gray forest and chernozemic), and the minimum - in soils on light
and medium loess like loams (light gray and typically gray forest).

The calcareousness of the parent rock enhances the process of soil humification.

Light-gray forest soils are formed under conditions of a periodic leaching regime under a mixed
forest with herbaceous vegetation, based on leached sedimentary rocks, which are represented in the
Cheboksary region by loess like loams, ancient alluvial deposits, eluvium and deluvium of Permian and
Jurassic rocks.

The thickness of light-gray forest soil (up to the lower boundary of horizon B1), formed on heavy
loess like loam, is on average 14-15 cm higher than that of soils formed based on parent rocks of Permian
and Jurassic systems with similar granulometric composition. This difference is even stronger when
comparing the thickness of soil profiles on loess like light clays and light clays of parent rocks (Table 5).

Table 5 - Average depths of soil horizons of light-gray forest soil on watersheds in the
Cheboksary region (1993-2019)

No Parent rock, number of soil Depth of genetic soil horizons, cm

sections AL AA, A8 B,
1 Loess like heavy loam, 12 0-18 18-33 33-46 46-57
2 Permian deluvial heavy loam, 6 0-16 16-22 22-34 34-43
3 Jurassic deluvial heavy loam, 4 0-14 14-20 20-35 35-44
4 Ancient alluvial sandy loam, 9 0-11 11-36 36-55 55-69

— ) ——
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Loess like loams have almost no effect on the color of the soil humus horizon. Therefore, in the
soils formed on them, the genetic horizons have saturated colors that reflect soil-forming processes, and
are easily diagnosed in the soil section.

However, soils developed upon the loess like loams and clays that transfer their granulometric
composition to the soil with a predominance of coarse dust, weakly binding to aggregates, have low
erosion resistance and easily eroded on the slopes of the watersheds, forming mainly weakly and
moderately eroded varieties.

Permian eluvial and deluvial clays are often reddish-brown, and Jurassic clays are greenish-light
brown or dark gray. This affects the color of the soil humus horizon giving it brownish or dark gray
shades.

Conclusion. Loess like loams due to the peculiarities of their particle size distribution and
composition have relatively good water permeability and water capacity and surpass the rest of the loamy
and clay parent rocks in these parameters. The distribution of chemicals along the soil profile is natural for
each type of soil formation, but the degree of manifestation of the morphological features of the genetic
horizons depends on the properties of the parent rocks - color, density, porosity, etc. However, soils
formed based on loess like loams and clays have low erosion resistance and marked as erosion threatening
on soil maps. Since soils developed on loess like loams have well-diagnosed genetic horizons, clearly
manifested features of soil formation distinctive of each soil type, they occupy a central subtype and
marked as typical.

Bacuines O.A.%, Cemenon B.I'.}, Tyiey6aes %K.2, Bacuibes A.O.!, CapcembaeBa A.°
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YYBALI PECIHYBJIMKACBI YHEBOKCAPBI AY IAHBIHIAFbBI AKIIBLJI-CYP OPMAH
TOIIBIPAFBIHBIH TOIIBIPAK TY3YILII KUBIPHIBIKTHI-INAWBIH/IbI /KABBIHBI

AnnoTauus. Uysam PecryOnmkachiHIa KABIPIIBIKTHI-MMTARBIHIIEI J)Ka0BIH TOTBIPAK KEH TaparaH
JKOHE TOMBIPaK TY3yIIl Typ Ooubin caHamaael. O jKalbUTy JKarbIHAH J1a, TEPEHJIr KaFbIHAH Ja OPTEKTI
OOJIBIIT KENeIi.

KuBIpIIBIKTBI-IARBIHAB TOMBIPAKTHIH aHBIPMAILBUIBIFEl — PAHYJIOMETPUSIIBIK KypaMbidaa 0,05-
0,01 mm apaneirbiaga 40% Mesepinje ipi MIAaHHBIH Ke3lecyi PecelaiH OHTYCTiK OeuiriH, YKpauHa,
Kazakcran, Monronus, KplTaiinarsl KHBIPIIBIKTHI-KAPOOHATTHI TOIBIPAKKA YKCac OOJBIN  Keyi.
KHBIPIIBIKTBI TOMBIPAKTHIH TYCI CAPFBIII-KOHBIP TYCTI 0OJIaIbl.

TormbIpak TOPU30OHTBIHBIH TEPEHJIITT TOINBIPAK Ka0aThIHIAFbl TCHETHKAIIBIK MPOQIIL KOKKUCTTHIH
MOP(DOJIOTUSIIBIK, EPEKILETIKTEPiH KapacThIpy HETi3iHAE 3ePTTEIIi.

[MuneTka TocigiMeH rpaHyJIOMETPHSUIBIK KYPAaMBIH 3epPTTEy, KaOaTTapAblH THIFBI3IBIFB «OypHUKa
omiciMeH, KaTThl (pa3a THIFBI3IBIFE MHKHOMETPHSUTBIK ToCciIMeH, Kupcad TocimiMeH KBUTKBIMAIBI hocdop
JKOHE aJIMaCyIIbl KAJIMHIH MOJIIIeP] aHBIKTAJJIbI,

YeOokcapsl ayAaHBIHIAFBl KUBIPIIBIKTHI-ITAWBIHAB JKaOBIHHBIH T'PaHyJIOMETPHSUIBIK KypaMbl
JKEHUT YHTAKTaH JaiFa jneifin kaMtuael. OnapaslH rpaHyIOMETPUSIIBIK KypaMbiHaa memrmepi 1-0,5 sxoHe
0,5-0,25 MM ipi *xoHE opralia KyM MeJiepi coiikeciie ere a3, kebdinece 0,1%-nan a3; memmepi 0,25-
0,05 MM ycak KyM medmmepi 7-29%; ipi man memnmepi (0,05-0,01 mm) — 40-57%, oprama man (0,01-0,005
MM) — 2-10%, ycaxk mraH (0,005-0,001 mm) — 4-12%, TyuaOa (Menmrepi 0,001 mm-nen a3) — 10-35%.

Aranran Tombipak Typi 1,8-2,0 MM TepermikTe koHe ofaH api TeperaikTe 10% Ty3 KBIIKbLIIBIH
TaMbI3FaHa KalHainel, KypambiHaa kapOonatrap Oap. HOp sxoHe Bop ixyiieciHmeri »KbIHBICTIEH (TYCI,
TBHIFBI3/IBIFBI, KapOOHATTHUIBIFEI) KeHe KHUBIPUIBIKTHI JKOHE Jaiibl TOIBIpAaKKa yKcac OoJajbl, anaiijga
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IPaHyJIOMETPHUSJIBIK KypaMbl OOWBIHINIA OHAW aXbIpaThLIalbl, aTan aWTkaHmga, ipi maH 0,05-0,01 mm
kezfeceqi. KUBIPIIBIKTHI-IIadBIHAB KaOblH OipTekTi emec, Oipak OyHBI KypaMBIHAArbl ipi IIaH
OipikTipemi.

JKeUDKBIMANTB! Kaui skoHe Gocdop hopmaiapsl TombeipakTa 15-75 Mr/kr, anmacymsl kamuit — 20-
105 mr/kr. Tonsipak poduiIbIi, TOMBIPAK KABIHABICHIH/IA TEHETUKAIBIK TOPU30HTTAP OHAN aHBIKTAJIAIbL.
COH/IBIKTaH OHBIH JKETIJITeH I'eHETHKAIBIK TOPU30HTHI 0ap, TOMBIpaK TY3UIyAiH Oenriiepi alKbH KOpiHic
Oepemi. bipak KHBIPIIBIKTHI-MTARBIHIEI TOMBIPAKTHIH dPO3UAFa TO3IMILIITT TOMEH JKOHE KapTaaa dpO3HsFa
KayiITi TOTBIpaKKa KaTabl.

barnak meH KHBIPIIBIKTHI-IIANBIHABI TOMBIPAKTHIH MHUHEPAJIBl KypaMbl YKcac, KBapl 0achkiM
0omanbl. KubIpiibIkThel TOnbIpakTa OHBIH Mediepi 80 %; nama mmartel (OPTOKIIA3, MUKPOKIIHH, ajdbOuUT,
riarnoknasnap) — 9-10%; ayelp muHepangap (MIbBMEHHT, MAarHETUT, TEMAaTHT, I'paHaT, MUPKOH, PYTHI,
ouotut xoHe T.0.) — 0,70-0,9%. Ochpinaiiiia KUBIPIIBIKTHI- MAXBIHABIA KOHE OpMaHa XKEeHUT (Qpakius
MUHepanaapsl 6aceiM 99%.

Aypip dpaknusama OipiHIITUTIK MUHEPAT KypaMbl airyaH TYpJIi, ajlalia KbIHBICTA JKaJIITbl MeJIIepi
ker emec (0,77%). Ayslp MUHEpaIAAPABIH JKAPTHICHIH SMUAOT-IIOM3UT TOOBI Kypaiasl. CalbICTBIPMATBI
TYpJE anFaHja WIbMCHUT JKOHE MArHETHT, JICHKOKCEH JXKOHE rpaHar meJjiepi OachiM. KUbIpIIBIKTHI-
MIaRBIHIBI TOMBIPAKTa aybIp (GPAKIUSIBI OIPIHIIUIIK MHHEpaT KYpaMbl MEH Memepi: mibMeHuT — 14,6%,
maraetuT — 11%, rematut — 3,2%, neiikokceH — 50%, MbIpbIThl Kocna — 13,6%, 3MuaoT-1[0M3UT TOOBI —
46,7%, upkon — 3,75%, rpanat — 56%, aucren + craBponut-06%, pytrn + tutanut — 2,2%, typmanun — 0,3%,
myckoBuT — 03%, 6uotut — 03%, muxorut — 04%, 08% — cupek ke3necerinaepi, ypinai — 1,6%.

AypIp (pakmusuIel MIHEPANIBIH JKBIHBICTAFB! sKanmbl memmiepi — 0,77% . Ipi >koHe opramma Kymzpl
¢paxiwst Mermiepi (1-0,25 MMm), on kebiHae KBapITaH »OHE Jaja IIMaThIHAH Typaasl. KHBIPHIBIKTEI
TOTBIPAKTA EKIHIIUTIK MUHEepangap — 0aTnak amyaH TYpJli: THAPOCIIO, MOHTMOPHJLIOHUT TONTAPHI JKOHE
CHPEK peTTeNMEreH THAPOCTIOTTI-MOHTMOPIILIOHUTTI TY3UTiC KOCTAIhl KAOJUHUT, HETi3iHeH aMophUHII
3aTTapMeH Oipre IIaH )KoHE W KypaMbIHa Kipesi.

KHBIpIIBIKTHI-IIARBIHABI KaMBUIFBUIAPILI COPTaH OacmaraH; yJbl Ty3 MeJjIepi eTe a3. Aybip
MeTalll )KoHE MHUKPOSJIEMEHTTEep KHUBIPIIBIKTHI-MARBIHAbIAA 1ekTenai: 6op — 40-50mr/kr, mMeic — 23-25,
MbIpbi — 30-49, monubaeH — 3,0-3,20, kobansT — 7-12, mapraner — 550-800 Mr/kr.

Tyiiin ce3mep: TPaHYJIOMETPUSIIBIK KypaM, MUHEPOJIOTHUSIIBIK Kypam, HpOoQuiib, XUMHSIIBIK

Kypam.
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JJECCOBUIHBIE CYI'JIMHKHU KAK ®AKTOP IOYBOOBPA3Z0OBAHUSA CBETJIO-CEPBIX
JEECHBIX ITOYB B YEBOKCAPCKOM PAVIOHE UYBAIIICKOM PECITYBJINKHA

AHHoTauus. [IoKkpoBHbBIE JI€CCOBHIHBIE CYIJIMHKM IIUPOKO pacmpocTpaHeHbl B UyBamickon
PecniyOnuke u ciayxat mouyBooOpasyromumu nopogamu. OHE HEOAHOPOAHBI KaK MO MPOCTHPAHUIO, TaK H
no riryOuHe 3ajeranvs. XapaKTepPHBIM IPH3HAKOM JICCCOBHIHBIX CYIJIMHKOB OT JAPYTHX IMOKPOBHBIX
YEeTBEPTUUHBIX OTJIOKECHUH SIBISIETCS pe3Koe IMpeoliajaHue B IpaHyJIOMETPHYECKOM COCTaBe (ppakiuu
KpynHoH mbutn pazmepoM ot 0,05 nmo 0,01 mm, comepikanue koTtopoil cocramser 40% u Gonee, uTo
cOmDKaeT WX € JeccaMH — KapOOHATHBIMH KPYIHOIBUICBATHIMH IOPOJAMH TMOPHCTOTO CIIOKEHHUS,
pacnpocTpaHEeHHBIX B 10)kHOHM "actu Poccun, Ykpaunsl, Kazaxcrana, Monronuu, Kuras. JleccoBuansie
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MOKPOBHBIC CYTJIMHKH HUMEIOT KEJITOBATO-KOPHUYHEBBIM IIBET C PAa3IUYHBIMM OTTCHKAMH MAJICBBIX HJIU
0ypOBaTO-)KENTHIX TOHOB

I'myOuHBl 3ayileraHus TMOYBEHHBIX TOPU30HTOB H3YYalNCh B IIOYBEHHBIX pa3pe3ax METOIOM
M3y4eHUsT MOP(OIOTHYECKHUX TNPU3HAKOB T€HETHYECKUX TOPH30HTOB Mpoduisi. ['paHyrmoMeTpudecKuii
COCTaB HCCIICIOBAJICS METOJOM IHIETKH, IUIOTHOCTH CJOXKEHHS — METOIOM «OYypHKa», IIOTHOCTh
TBepHOH (ha3pl — MUKHOMETPUYECKHM METOJOM, YHCIO IUIACTHYHOCTH - IO Pa3HOCTH BECOBBIX
BIIQXKHOCTEH Ha TpaHHUIle TEKYyYECTH W PACKATHIBAHUS, CONEpKaHUe MOABIKHOTO (ochopa M 0OMEHHOTO
Kanus — metosioM Kupcanosa.

['panynomMeTpuueckuii cOCTaB JIECCOBUAHBIX CYTIIMHKOB B UeOOKCapCKOM pailoHe BapbUPYETCS 10
MPOCTUPAHUIO OT JIETKOCYTJIMHUCTOTO JI0 TIIMHUCTOTO. B MX TpaHyJIOMETPHYECKOM COCTaBE COJIEpiKaHUE
(hpakuuu KPyImHOTO U cpeaHero mecka pazmepom 1-0,5 u 0,5-0,25 MM COOTBETCTBEHHO OYECHH HEOOIBIIOE
— vacto meHee 0,1%; dpakuun menkoro necka pazmepom ot 0,25 mo 0,05mMm conepxurcs ot 7 1o 29%;
¢dpaxmuu kpynHo# ety (0,05-0,01 Mmm) — ot 40 mo 57%, cpeaneit mbutu (0,01-0,005 Mm) - ot 2 mo 10%,
menkoi eitH (0,005-0,001 mm) — ot 4 10 12%, una (pasmepom menee 0,001 mm) — ot 10 mo 35%.

YacTo sreccoBUIHBIC CYTIIHMHKY Ha TiTyomHax 1,8 — 2,0 M u 6onee Bckumnarot ot godasierus 10%
COJISTHOM KHCIIOTHI, T.€. OHU COJIEPKaT KapOOHATHI. DIIFOBHI KOPSHHBIX MTOPOJI FOPCKOI M MEIIOBOW CUCTEM
IO BHEITHWM TPU3HAKaM (IBET, INIOTHOCTh, KApOOHATHOCTH) MHOTIA OBIBAET MTOXO0XKUM Ha JISCCOBUIHBIC
CYIJIMHKM U TJIMHBI; OJHAKO OHH JIETKO Pa3JIMYal0TCs MO IPaHyJIOMETPHYECKOMY COCTaBy, a MMEHHO I10
coJiepkaHuio (pakiuu KpymHo# meutn pazmepom 0,05-0,01 mm. JleccoBuaHbIC CYTITUHKH HEOJHOPOIHBI U
1o TTyOWHE 3ajeTaHus, OJTHAKO MX BCEX O0BEIUHSAET BRICOKOE COJICpKAHUE KPYITHOU ITHLITH.

ConeprxaHre MOABMKHBIX (GopM dochopa u kamus (mo KupcaHOBY) B JIECCOBHIHBIX CYTJIMHKAaX
coctasisieT oT 15 o 75 mr/kr, oomenHoro xanus — ot 20 go 105 mr/kr. [Touskl, popMmupyloLIHecs HA HUX,
007aal0T  XOpOIIO  BBIPAXKEHHBIM  NpOQWIeM, TEeHETUYEeCKHEe TOPU30HTHI  KOTOPOTO  JIETKO
JUATHOCTHUPYIOTCS B TIOYBEHHOM paspese. B cBs3u ¢ TeM, 94To Mo4BbI, CHOPMUPOBAHHBIE HA JIECCOBHTHBIX
CYIJIMHKAaX, HMEIOT XOPOIIO pa3BUThIE TEHETHYCCKUE TOPU3OHTHI, YETKO MPOSABJISIOIIMECS YEPThI
MOYBOOOPA30BaHUSs, XAPAKTEPHBIX JUJIsI KAXKIOT0 MOYBEHHOTO THIA, OHU 3aHUMAIOT LIEHTPAIBHBIN MOTHII
U TMaTHOCTHUPYIOTCS Kak THNUYHblE. OHAKO MOYBHI, COOPMUPOBAHHBIC HA JIECCOBHIIHBIX CYTJIMHKAX H
[JIMHAX UMEIOT Majyl0 MPOTHBOIPO3MOHHYIO YCTOHYMBOCTh M BBIACIISAIOTCS Ha MMOYBEHHBIX KapTax Kak
9PO3MOHHOOTIACHBIE.

JleccoBuaHbIE CYITIMHKKM M TJIMHBI B IIEJIOM WMEIOT CXOXXKWUH MHHEPAJIOTMYECKH COCTaB, B
KOTOPOM pe3Ko npeobianaet kBapil. ConepikaHue ero B JECCOBUAHBIX CYyTIIMHKAX cocTaBisieT ooiee 80%;
MOJIEBBIX MIMATOB (OPTOKJIA3, MUKPOKIIMH, adbOWT, TuIarnokiasel) — oT 9 mo 10%; Tsokeaslx MHHEpaIoB
(MITBMEHHUT, MarHETHT, T€MAaTHT, TPaHAT, UUPKOH, pyTwia, owotut u ap.) — ot 0,70 mo 0,9%. Takum
o0pa3oM, cpeay MEepBUYHBIX MUHEPAIOB JIECCOBHIHBIX CYTJIMHKOB, KaK U B JIeccaX, Pe3KO MPeodsaaaroT
MUHEPaJIHI JIETKOH dpakiuu — 6osee 99%.

CocTaB TEpPBUYHBIX MHHEPAIOB TSDKEIOH (pakiMu JOCTaTOYHO pa3HOOOpaseH, HO ooiee
coniepkanue B mopoje Heboubinoe — 0,77%. [TouTH MoNOBUHY TSXKEIBIX MUHEPAJIOB COCTABISIET IPyIIa
MUA0T-1IoM3UTa. OTMEUACTCS CPAaBHUTEILHO BBICOKOE COJCPYKAHUE MIIBMEHUTA M MarHETHUTA, JICHKOKCEHA
u rpaHara. CocTaB U COJICPKAaHUE MEPBUYHBIX MUHEPAJIOB TAXKEJIOW (PpakKiuu B JIECCOBUIIHOM CYTJIMHKE
cnenyromee: WibMeHUT - 14,6%, maruetut - 1,1%, remarut - 32%, neiikokcen - 50%, poroBas oOMaHka -
13,6%, rpymma snuaoT-1onsuta - 46,7%, nupkoH - 3,75%, rpanar - 56%, mucten + crasposur - 06%, pyTmr +
TUTAHMT - 2,2%, Typmanu - 03%, myckoBut - 03%, 6rotut - 03%, nuxotut - 04%, penko BeTpeyarommecs -
08%, BriBeTpenbie -1,6%..

OO6mee copepkaHue TsDKeNOH (Qpakuuu MUHEepanoB B mopone coctaBmser 0,77%. Coxeprkanue
KpyMHO- U cpennenecyanoil ¢ppaxmuu (1-0,25 MM) B I€CCOBUIHOM CYTIMHKE O4YeHb HEOOJNBIIOE, W OHA
MOYTH I[CJIMKOM COCTOMT M3 KBapIiia U MOJICBBIX IINATOB. BTOPUYHBIC MUHEPAJIBI - TJIMHBI - MPEACTABICHBI
B JICCCOBUJIHBIX CYIJIMHKAaX MIMPOKO PACIPOCTPAHEHHBIMH MHHEpAJIaMHU: THIPOCIIONAMU, TPYIIaMU
MOHTMOPHWJIIOHHUTA U PEXKE KAOJUHHUTA C TIPUMECHIO HEYTOPSIOYEHHBIX CMEIIAaHHOCIONHBIX THAPOCIION0-
MOHTMOPUJUIOHUTOBBIX 00pa30BaHUi, KOTOPbIC, B OCHOBHOM, BMECTE C aMOP(HBIMH BEIECTBAMH BXOJSAT
B COCTaB TOHKOU MBUTH U WJIA.




News of the National Academy of sciences of the Republic of Kazakhstan

YCTaHOBICHO, YTO JICCCOBUIHBIC CYIJIMHKM HE3aCOJCHHBIC, CyMMa TOKCHYHBIX COJICH OYCHb
Huskas. CoJiepkaHue BAIOBBIX (DOPM TSDKENBIX METaIOB U MUKPOIJIEMEHTOB B JICCCOBUIHBIX CYTIIMHKAX
KoseOnercs B penenax: 6op — 40-50mr/kr, mens — 23-25, muak — 30-49, mommbnaen — 3,0-3,20, kobanpT —
7-12, mapraner — 550-800Mr/kr.

KarwueBble cji0Ba: rpaHyJIOMETPUUECKUNA COCTaB, JIECCOBUAHBIM CYTJIMHOK, MUHEPATIOTHUECKUN
COCTaB, MPOQIITb, XHMHUIECKUN COCTAB.
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