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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
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].
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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)
1.0-025mm | 0.25-0.05mm | 0.05-0.01 mm | 0.01-0.005 mm | 0.005-0.001 mm g%glt}i; (l)e(s)sl tr};iﬁ
0.1 10.5 45.6 9.6 59 28.4 439
Permian calcareous clay (Lapsarsky IAPC)
8.8 13.8 26.2 11.5 17.2 19.6 51.2
Jurassic calcareous clay (Kuibyshev IAPC)
0.7 3.7 21.6 4.5 5.5 64.0 74.0

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).

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 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
| B (Qh) The illuvial horizon B is from dark brown with a brownish tint to brown, humid. 05-1.7
Loams are dark brown, brown, fissured, T
5 Parent rock. Loess like loam is medium in granulometric composition, brown and light
C (dQy) brown in color, fresh, fissured, with a touch of light dust separately and cracked, dense, 1.7-2.0
dusty, with individual spots of humus. It does not boil.
3 D (prQp) | The underlying parent rock. Loess like loam is heavy loamy, brown and orange tawny, 2.0-3.8
fresh, hard, silty, with glandular spots. It boils.
4 prQ, Loess like loam is heavy loamy, humid, light brown or brown, dense, soft-plastic, silty, 3871
with individual weak spots of humus. It boils. T
5 aQ Loess like loam is dark brown, humid, heavy loamy, with gray spots, silty, plastic, with 71-12.6
P frequent layers of sand and sandy loam. It boils. ) )
6 2Q The sandy loam is brown, humid, plastic, silty, with layers of sand and inclusions of 12.6-14.2
P calciferous cartilage (granitic subsoil). It boils. ) )
7 pdQ, The loam is brownish-brown, humid, dense, silty, plastic, with interlayers of sand and 17.4-19.5
clay. ) )
8 pdQ, Loam is brown, silty, soft plastic, with layers of sand. 19.5-22
9 J Heavy loams and clays are gray, humid, with ferruginized spots, with frequent layers 22235
3 : -23.
of yellow fine and silty sand
Heavy loams and clays are reddish-brown, brown, hard and semi-solid, fissured, with
10 | (P3stv) layers of gray and brownish-gray siltstone, brown sand with a thickness of up to 0.2 m, | 23.5 and deeper
with nests and punctures of white and light gray marl.
Note: * C (dQy) — integumentary upper quaternary Holocene deluvial loams; D (prQp) — Pleistocene loess deposits of
problematic genesis; aQp - Pleistocene alluvial deposits; pdQ, - mid-quaternary proluvial-deluvial deposits; J; — heavy loams
and clays of the Upper Jurassic system; P;s+v — Upper Permian clay of the Severodvinsk and Vyatkian stages.

Table 3 — Physical and chemical properties of sedimentary rocks of the section in the northern part of the Cheboksary region

Humidity, | Density, Solid phase Tota}l Plasticity Mobile phOZPhOI;US I?'nd potassium
No Index o e Jem’ densn}‘y, porosity, number, according to Kirsanov
r/cm % % P,0s, mg/kg K,0, mg/kg
1 | B(Qh) 18 1.61 2.68 39.93 9 125 145
2 | C(dQp) 23 1.61 2.71 40.59 12 98 105
3 | D(prQy) 19 1.62 2.71 40.22 9 54 85
4 | prQ, 25 1.68 2.71 38.01 8 47 50
5 | aQ, 33 1.75 2.71 35.42 9 32 45
6 | aQ, 14 1.62 2.64 38.64 6 17 20
7 | pdQ, 18 1.74 2.73 36.26 12 26 55
8 | pdQ, 25 1.50 271 44.65 13 15 40
9 1] 27 1.53 2.71 435 11 11 55
10 | Pystv 29 1.52 2.71 4391 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%.

— 4) ——
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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.

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).

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

No Sampling point Sampling water extract Coqductometer Dry residue, The .number of
depth, cm pH reading, mSm/m % toxic salts, %
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

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.

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.
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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)

Depth of genetic soil horizons, cm
No Parent rock, number of soil sections
Al A1A2 AzB Bl
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

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.
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4YBAII PECIHHYBJIMKACBI YEBOKCAPDBI AY IAHBIHIAY Bl AKIIBLJI-C¥P OPMAH
TOIBIPAFBIHBIH TOIIBIPAK TY3YIII KUBIPHIBIKTBI-IITAUBIH/IbI )KABBIHbI

Annoranust. Yysarn PecryOiaukachiHIa KUBIPIIBIKTHI-IIARBIH/IBI )KA0BIH TOMBIPAK KEH TaparaH >KOHE TOIBIPAK
TY3y1ui Typ Oonbin cananazbl. O )KaibuTy J)KaFbIHAH 1, TEPEHJIT )KaFbIHAH J]a OPTEKTi OOJIBII KeleIi.

KubIpIIBIKTRI-TIAHBIHAB TONBIPAKTEIH alBIPMAIIBUIBIFEl — TPaHyJIOMETpUsIIBIK Kypambiaaa 0,05-0,01 mm apa-
neirbiHaa 40% wmenuepinze ipi maHHBIH Ke3necyi Peceiiniy oHryctik Oemirin, YkpauHa, Ka3akcran, Mounrounus,
KpiTaiinarsl KUBIPHIBIKTHI-KApOOHATTHI TOIBIPAKKA YKCAc OO0JIbIN Kelyi. KHBIPIIBIKTBI TOMBIPAKTHIH TYCI CapFbILI-
KOHBIP TYCTi OO0JIaIbI.

Tonblpak TOPU30HTHIHBIH TEPEHMIrT TOMBIPAK KaOaThIHAAFbl I'C€HETHKAIBIK MPOQIIbL KOKKHUETiHIH MOpQoIio-
THSUIBIK €pPEKIIETIKTEPiH KapacThIpy HETi31HAE 3epTTEeN/Ii.

— 4y ——
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[Munerka TocUTIMEH TPaHYIOMETPISUTBIK KYpaMBIH 3epTTey, KaOdaTTapIblH THIFBI3IBIFEI «OypHKa» OIiciMeH,
KaTTHl (pa3a THIFBI3IBIFBI MMKHOMETPISUIBIK TOcimMeH, KupcaH TocimiMeH KXBUDKBIMAIBl Gochop KoHE alIMacyIIbl
KaJIMHA i MOJIIIepi aHbIKTaJIbL.

YebOoxcapsl ayfaHbIHAAFEl KUBIPIIBIKTHI-IIANBIHAB XKAaObIHHBIH I'PaHyJIOMETPHSUIIBIK KypaMbl KEHIJI YHTaKTaH
naiira neiin KamTuabl. Onap/blH MpaHyJIOMETPHSUIBIK Kypambinaa memnuiepi 1-0,5 xone 0,5-0,25 MM ipi sxoHe opra-
11a KyM MeJIiiepi coiikeciniue ere a3, kedinece 0,1%-nan a3; memepi 0,25-0,05 mm ycak kym Meuiepi 7-29%; ipi
nray Mesepi (0,05-0,01 mm) — 40-57%, opraria miay (0,01-0,005 mm) — 2-10%, ycak mray (0,005-0,001 mm) — 4-12%,
tyHOa (memrepi 0,001 mM-zaen a3) — 10-35%.

Atanran tomsipak Typi 1,8-2,0 MM TepeHIikTe koHe ozaH api TepeHuikrte 10% Ty3 KbIIIKBUIBIH TaMbI3FaHIa
KalHaiibl, KypamblHaa kapOonarrap Gap. HOp koHe bop kyifecinneri >kbIHbICTIEH (TYCi, THIFBI3ABIFBI, KapOOHAT-
TBUIBIFBI) KEH/Ie KUBIPIIBIKTHI KOHE JIalJIbl TOTBIPAaKKa yKcac 0oJabl, ajgaiiia rpaHyIOMETPUSUIBIK KYpaMbl OOHBIH-
112 OHAll aKBIpaThUIa/Ibl, aTal aiTKaua, ipi man 0,05-0,01 mm ke3neceni. KUbIpIIBIKTHI-IIaWbIHABI Ka0bIH OipTEKTI
emec, Oipak OYHBI KYpaMBIHIAFHI ipi maH OipikTipeni.

JKemkpiMans! kamwii sxoHe Gochop dhopmanapsl Tomsipakra 15-75 mr/kr, anMacymisl kamuid — 20-105 mr/kr.
Tonbipak TpoduIBAl, TONBIPAK KUBIHABICHIHIA T'€HETHKAIBIK TOPU3OHTTAp OHAll aHbIKTanagsl. COHIBIKTAH OHBIH
KETUITeH TeHEeTHUKAJIBIK TOPU30HTHI 0ap, TOIMBIPAK TY3UIyAiH Oenriepl allkplH KepiHic Oepeai. bipak KUBIPIIBIKTHI-
IIAHBIHABI TONBIPAKTHIH 3PO3HAFa TO3IMALTIIT TOMEH XKoHE KapTaaa dpo3usAFa KayilTi TONBIPAKKa KaTabl.

batnmak mneH KUBIPIIBIKTHI-IIANBIHAB TOMBIPAKTBIH MHHEpPAJAbl KypaMbl YKcac, KBapl OackiM Oomafpl.
KubIpIibIKThI TOIBIpaKTa OHbIH Medtiepi 80 %; maana mmatel (OPTOKIIA3, MUKPOKIUH, allbOUT, IUIaArHOKIa3aap) — 9-
10%; ayblp MuHepaiiap (MJIbMEHHT, MarHeTUT, TEMATUT, TPaHaT, IIMPKOH, PyTWI, OMOTHT aHe T.0.) — 0,70-0,9%.
Ocputaiiia KAbIpIIBIKTHI- IAHBIH/BIA )KOHE OpMaH I XKeHUT (pakiys MUHEpanaaps! 6ackiM 99%.

Ayblp ¢pakumsna OipiHIIUIIK MHHEpall KypaMbl ajdyaH TYpIi, ajaiaa >KbIHBICTA KBl MeJIIepi Kol eMec
(0,77%). Ayslp MuHEpaIapIblH >XapTHICBIH SIUIOT-LOM3UT TOOBI Kypaiabel. CaJbICTRIpMaibl Typle aliFaHzaa
WIBMEHUT XOHE MAarHeTHT, JIEHKOKCEH >XKoHEe rpaHaT Meumiepi 6ackiM. KuBIPIIBIKTHI-ITAWBIHABI TOMBIPAKTa aybIp
(hpaknusuIel OIPIHIIUTIK MUHEpaJl Kypambl MEH Meiuepi: wibMeHut — 14,6%, maraetur — 1,1%, rematut — 3,2%,
neikokceH — 5,0%, MBIpBIITH Kocma — 13,6%, smupoT-mon3ut To0s — 46,7%, mupkon — 3,75%, rpanar — 5,6%,
nucteH + craBpoiut-0,6%, pytun + tutasut — 2,2%, typmanud — 0,3%, myckoBut — 0,3%, 6notut — 0,3%, MUKOTHUT
—0,4%, 0,8% — cupek ke3zaecetinaepi, ypinai — 1,6%.

AybIp (bpakiusiIbl MUHEPAIIBIH KbIHBICTAFb! Kajrbl Memepi — 0,77% . Ipi »xoHe opramia KyMbl Gpakiys
memepi (1-0,25 mMMm), on kebiHIe KBaplUTaH KoHE Aajna IIMaThlHAH Typajbl. KUBIPIIBIKTH TOMBIPAKTa EKIHIIUIIK
MHUHepangap — OaTmak angyaH TYpJii: THAPOCIION, MOHTMOPHJUIOHUT TONTAaphl JKOHE CHUPEK PETTEIMEreH T'HMIpO-
CJIIOTTI-MOHTMOPHJUIOHUTTI TY3UIiC KOCHAJbl KAOJWHWT, HEri3iHeH aMopuHAI 3aTTapMeH Oipre IIaH >KoHE Wil
KypaMbIHa Kipei.

KuBIpIIBIKTHI-ITalBIH/ABl KAMBUIFBUIAPBI COPTAaH OacraraH; yJbl Ty3 MeJjmiepi eTe a3. AYyblp METaUl JKoHE
MHUKPO3JIEMEHTTEP KUBIPIIBIKTHI-IIabIHAbIA mIeKkTenai: 6op — 40-50 mr/kr, Mbic — 23-25, mbipbim — 30-49, Monn6-
neH — 3,0-3,20, kobansT — 7-12, mapranen — 550-800 mr/kr.

Tyiiin ce3aep: TpaHyIOMETPHSIIBIK KypaM, MHHEPOJIOTHUSUIBIK KypaM, TPOQIITb, XUMISUIBIK KYPaM.
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JIECCOBUJHBIE CYI'JINMHKU KAK ®AKTOP I0OYBOOBPA30BAHUSA CBETJIO-CEPBIX
JIECHBIX IIOYB B YEBOKCAPCKOM PAMOHE UYBAIIICKOW PECITYBJIMKHA

AnnoTtanus. [IoKpoBHEIE JIeCCOBUIHBIE CYTIIMHKH MTUPOKO pacipocTpaHeHsl B UyBamckoit PecriyOmike u cimy-
’KaT 1MoYBooOpasyomuMy nopoaamMu. OHM HEOAHOPOOHBI KaK IO IPOCTHUPAHHUIO, TaK U 110 IIyOMHE 3aieraHus.
XapakTepHbIM IPU3HAKOM JIECCOBHIHBIX CYIJIMHKOB OT APYIMX MOKPOBHBIX UETBEPTUYHBIX OTJIOKECHUH SBIIsSETCA
pe3koe mpeobagaHne B TPAHYJIOMETPHUECKOM COCTaBe (pakumu KpymHoW mbutn pasmepom oT 0,05 mo 0,01 mm,
coJiepkanue Kotopoit cocrabiusier 40% u Ooree, 4TO CONMIKACT UX C JiecCaMK — KAPOOHATHBIMU KPYITHOIIBUIEBATHIMU
MOPOAaMH MTOPUCTOTO CIIOKEHUS, PaCIIPOCTPaHEHHBIX B K0XKHOW uacTu Poccuu, Ykpaunsl, Kazaxcrana, Monromnuu,
Kuras. HECCOBI/IﬂHble IMOKPOBHBIC CYITIMHKH UMEIOT )KeﬂTOBaTO—KOquHEBbIﬁ OBET C PAa3JIMYHBIMU OTTCHKAMH I1ajic-
BBIX WIN OypOBaTO->KENTHIX TOHOB
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['myOuHBI 3ajeraHWs ITOYBEHHBIX TOPHU30HTOB H3YYAIHCh B IIOYBEHHBIX pa3pe3aX METOJOM H3YYCeHUS
MOP(OJIOTHYECKUX MPU3HAKOB T€HETUYECKUX TOPU30HTOB Mpodmid. ['paHyIIOMETpHYECKHA COCTaB HCCIEIOBAIICS
METOZOM MHUIETKH, TUIOTHOCTD CIOXECHUS — METOAOM «OYpHKay, INIOTHOCTH TBEPIOH (Pa3bl — MUKHOMETPHUECKUM
METOZIOM, YHCJIO IUIACTUYHOCTH - IO PAa3HOCTH BECOBBIX BIAXHOCTEW HA TPAaHUIC TEKy4ECTH M PacKaThIBaHWSA,
cojiepKaHue MOABIKHOTO (ochopa u 0OMEHHOI0 Kasins — MeTooM KupcaHoga.

I'panynomeTpuueckuii COCTaB JECCOBHAHBIX CYTIIMHKOB B YeOokcapckoMm paiioHe BapbupyeTcs 0
MPOCTUPAHHUIO OT JIETKOCYIJIMHUCTOIO 10 TIMHHUCTOT0. B X rpaHylIOMETPHYECKOM COCTaBe COJEp)KaHue (pakKiuu
KPYIIHOTO U cpefHero necka pasmepom 1-0,5 u 0,5-0,25 MM cooTBeTCTBEHHO 04YeHb HeboubIIoe — yacto MeHee 0,1%;
(dpakimu Menkoro mnecka pasmepom ot 0,25 mo 0,05mMMm comepskutcst oT 7 10 29%; dpakiuu kpynHoi meutn (0,05-
0,01 mm) — ot 40 no 57%, cpenneit meum (0,01-0,005 Mm) - ot 2 mo 10%, menkoit meum (0,005-0,001 MM) — oT 4 1O
12%, una (pazmepom meHee 0,001 mm) — ot 10 o 35%.

YacTo neccoBuaHbIe CYrNMUHKMA Ha riryomHax 1,8 — 2,0 M n Goznee Bckunator ot poGasnenus 10% comnsHOM
KHUCJIOTHI, T.€. OHH COIEpKaT KapOOHATHI. DIIOBHH KOPEHHBIX MOPOA FOPCKOM M MEJOBOM CHCTEM 1O BHEIIHUM
nmpu3HakaM (I[BET, IUIOTHOCTH, KApOOHATHOCTH) MHOTNA OBIBACT IOXOKUM Ha JIGCCOBHUIHBIC CYTJIMHKH W TIIMHEI,
OJTHAKO OHH JIETKO Pa3IMYar0TCA 10 TPAHYJIOMETPHIECKOMY COCTaBY, @ IMEHHO 110 COJEPKAHUIO (PpaKIiy KPYITHOH
e pazmepom 0,05-0,01 mMm. JleccoBUAHBIE CYTITMHKA HEOTHOPOIHBI M 10 TIyOWHE 3aJeTaHHs, OJHAKO HX BCEX
00BeIMHACT BEICOKOE COJEPIKAHNE KPYITHOM MBIIH.

Conepxkanue nmoJBmkHbIX hopm docdopa u kamust (mo KupcaHoBy) B JI€CCOBUIHBIX CYIIIMHKAX COCTABISET OT
15 mo 75 mr/kr, oomenHoro kamust — ot 20 mo 105 mr/kr. ITouBbl, opMupYIOIIHECS HA HUX, 00JIaJAI0T XOPOIIO
BBIPOKEHHBIM Npo(duiieM, reHeTHYeCKHe TOPU30HTHI KOTOPOTO JIETKO JHarHOCTHPYIOTCS B MOYBEHHOM paspese. B
CBSI3H C TEM, YTO IOYBEI, C(OOPMHUPOBAHHBIC HA JICCCOBHIHBIX CYTIIMHKAX, UMEIOT XOPOIIO Pa3BUTHIC TCHETHUCCKUE
TOPU30HTBI, YETKO MPOSBIITIONINECS YePTHl MOYBOOOPA30BAHMS, XapAKTEPHBIX IS Ka)XXIOTr0 MOYBEHHOTO THIIA, OHU
3aHUMAIOT ICHTPAJIBHBINH MONTHII M IWATHOCTHPYIOTCS Kak TunwyHble. OJHAKO TMOYBBL, c(hOpMUpPOBAHHEIC HA
JIECCOBUIHBIX CYTJMHKAX W TJIMHAX HMEIOT My IPOTHBOAPO3MOHHYI0 YCTOMYMBOCTH W BBIACIAIOTCS HA
MMOYBEHHBIX KapTax KaK SpO3HOHHOOIACHEIE.

JleccoBUIHBIC CYTIMHKA W TJIMHBI B IIEJIOM WMEIOT CXOXKHH MHHEPAJOTHYECKHI COCTaB, B KOTOPOM PE3KO
npeobnanaer kBapu. CoxaepkaHWe €ro B JIECCOBUAHBIX CYTNIMHKaxX cocTaBisieT Oomee 80%; MOJEBBIX IIIATOB
(opTOKIa3, MHKpPOKJIMH, ambOWT, Iarnokmassl) — oT 9 mo 10%; TsoKensIXx MHHEpaioB (WIBMEHHT, MarHeTHT,
reMaTUT, TPaHart, IUPKOH, pyTHi, 6HoTuUT U 1p.) — ot 0,70 1o 0,9%. Takum 0Opa3om, cpear MepBUUHBIX MUHEPAIOB
JISCCOBHUJIHBIX CYTJIMHKOB, KaK | B JIeCCaX, Pe3KO MPeo0JIaaatoT MHHEPAJIBI JISTKOU (pakiuuu — oosiee 99%.

CocraB NEpBUYHBIX MHUHEPAIOB TKEIOH (ppakumu JOCTaTOYHO pa3HOOOpa3eH, HO olllee conepKaHHe B
nopoae Hebosapmoe — 0,77%. I[lodTn MONOBHHY TSDKENBIX MMHEpAOB COCTABISIET TPYMIa SIHIO0T-LOU3UTA.
OtMeuaeTcss CpaBHUTEIHHO BBICOKOE COJACpIKaHHE WIBMEHHUTA U MAarHeTUTa, JIGWKOKCeHa W rpaHaTta. CoctaB u
COJIepXKaHWE MTEPBUYHBIX MIHEPAJIOB TSDKEIIOW (PpaKIUU B JICCCOBUIHOM CYTIHMHKE CICAYIONICe: HIBMEHUT - 14,6%,
MareeTHrt - 1,1%, rematur - 3,2%, nelikokceH - 5,0%, poroBas oomanka - 13,6%, rpymma snuaoT-nonsura - 46,7%,
LIUPKOH - 3,75%, rpanar - 5,6%, aucteH + craBponur - 0,6%, pytnn + turasut - 2,2%, Typmanud - 0,3%, MyCKOBHT
- 0,3%, ouotut - 0,3%, muxotut - 0,4%, peaxo BcTpedatomuecs - 0,8%, BeBeTpensie -1,6%,.

OO1mee conepkaHue TSDKENOH (pakiuy MuHepanoB B mopozae cocrasisier 0,77% . ConepkaHue KpyNmHO- U
cpennenecyanoi ppaxmuu (1-0,25 MM) B JIECCOBUIHOM CYTIIMHKE OUY€Hb HEOOJBIIOE, M OHA ITOYTH EITUKOM COCTOUT
13 KBapIla U MOJIEBBIX MIAaTOB. BTOpUYHBIE MUHEPAIBI - TIIMHBI - IPEACTABICHEI B IECCCOBUAHBIX CYTJTHHKAX IMIMPOKO
pacnpoCTpaHCHHbIMU MUHEPpAJIaMU: TUAPOCIIOAaMU, IpylIiaMyu MOHTMOPUJIJIOHHUTA U PEKE KaOJIMHUTA C IPUMECHIO
HEYNOPAAOUCHHBIX CMeHJaHHOCJ'lOﬁHbIX TrUApOCIIOA0-MOHTMOPHUIITIOHUTOBBIX O6paSOBaHHl71, KOTOpBIC, B OCHOBHOM,
BMECTE C aMOp(l)HI)IMI/l BEIIEeCTBAMU BXO5T B COCTaB TOHKOI71 IObUIN U UJIA.

YCTaHOBIIEHO, YTO JICCCOBHIHBIC CYIJIMHKH HE3aCOJICHHBIC, CyMMa TOKCHYHBIX COJICH OYeHb HH3Kas.
CopepkaHue BaJOBBIX (POPM TSIKEIBIX METALUIOB M MHKPOIJIEMEHTOB B JICCCOBHIHBIX CYTIIMHKAX KOJIeOJeTcs B
npenenax: 6op — 40-50mr/kr, Mmeap — 23-25, K — 30-49, momubaen — 3,0-3,20, kobanst — 7-12, mapraner — 550-
800MT/KT.

KiroueBble cJjI0Ba: TpaHyJOMETPUYECKH COCTaB, JIECCOBHIHBIM CYIJIMHOK, MHUHEPAJIOTMYECKUN COCTaB,
PO UITH, XUMIYECKIHA COCTaB.
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