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B3960 153307930 LolbEolggMo fomgmo bossgols FMogro #2

3o:A

05-10 b3 - Amys30LBOM Fomgero, FoM33eM3560 LEGHGWIHMES, IS, MINOO BIHOL
Bobs019d0m, J50r0¢d5535L ©sfi39009d0m, deroge dbwyols;

36:AB

10-30 b@ - Lolberoliygmo Homgwo, JsME3wM3560, GHgbosbo, 983500, FoMm0OTgs35L
9mgd9qd0m, dgrog® dbmols;

3m»:BC

30-50 b3 - Lobbobxg®o fomgwo, NBGOMIGHMOM, (9dm3560, GH9gbosbo, Fser0wTzo35
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dmgdgqd00 dbmols;

306:CD

50-60 b3 - 306943900, GMIWOL J3gom LobbEobgghho Homgwo Josbol g9gbgdos. Jomou-
0595350 (139079000 drog® dbmol.

369l M9odi0s PH bgs 139690do: 0-10 13-7,5 ; 10-20 bL3-bg pH =8,1; 20-40 LO pH =8,3;
40-60 1LO-byg pH =8,6. GMymE 3 BBL 59 H0sEIYJIL sHILOSMIOL GBI, LYULEHO GBI S IWOYH
AMAY 9O0L ©95J30s. 59 505900l F9gboEMds s M30Lgd9d0L BsdmMyYse0dgds Y™
59bEmgdom 7000 {erol ©396, HrEgbsg LS 353M0MOMdOL OLEMM0sdo J30b bobol
930ds. 899009y ©0fiym gbgmmomo, 569 435-130egbdol bsbs. 58 3gMom©OL bsfowos 3mwby-
0L ¥WMOOL BOOWM-50dMBsgwgmo, RO M-0d9Mgmol dmoljobgdo, Losg Hgow-
GOMb H50Mmbo 8 ™ML, bedmeol, 3mMEHMbOL, ymdolmsgzol, §30wodm®mol s o. 8. 3o6-
LEAHMEo 8030099006 Jugerom. dobo JgmeErmaoM®o dgbfiogers ,mgmMOO J30000“ s0fYm.
0om3my009960 59 B96930L LEOSGMYMBOL S F500 W30l 30OMBYOL:

1. 3semgo@mgsbo Jgddo 5-10 LI;

2. ®»obbs®o, 139wo, IMJsm-Imyz0meem, BabdoMmzsbo, bogmgzgsbo, 8g03o3L 9bgmEwomol
bsbob 3 Em@ol bsdmgol 40-50 1d;

3. LEYOoWMGO FaobEs Mobs, §i9dm3z560, 8330030, dmfomswm, Lolberolgg®o 150 Ld;

4. »obbs®o, 306943900l BsbsODOm, 430m9e0 9903936 DI 395¢IIMPONYHO 3N EHWIMOL
Bsdgdl 40-50 13;

5. ®obbs®o, {j9dm3z560, 3563sMbgdmwo 3bmggwms dzegdol 99339, Fomgwo BgMHOL
3000 b3;

6. 3085650930 896900, GMIMGBOE JOMOIGMOOLIYD MBHM MbYEdMYGOM030, 3B 0ET>M-
3393560 43099000 0gm godmymaowo 450 1D (3. Joesbsdg, 1994).

3053996 G Mo HomdmBgbowo fomguo Lolbeoligg®o boswayo 39MLEWMWo dw30d99-
o0l 5396900l LEAHGMOBHYMOBOOLS s 500 sYJ30L 30MHMBYOOL Fgusdsdobs 89-3 s 39-5
539690800 B3y 0dgde 60soggdl Mbs [o®mdmowaqbbab. boswaogols dobg®mogrme bo-
ol HomBmoygbl Lowr0353H900wsb Jsbmddgbo 0bgMsE0 MMMMIWsBO, MHMIgWLsE Mm-
3MOE 9530603690 bm®EoLgdMo fFomgwo ggMo sbolosmgdl.

L0E0353 900 - LOEPOE0vYdd:53900L oMW Ydos. dofjol JgMddo Tgol 75% G om@bm-
00m. §dbol 800-3gg d0bgeoenls. om0 IMO3eglmds Jm935M0 JobmdTgbos. 535096 yz9ws®y
3930391900 Jobmnddgbo Jobgmoggdos: me030b0, 533030, MJoGYgmoMs, JoMlgdo, Jsmeo-
6030, Jm®m0EH700 s BIWI353)00.

3ol I9BHHows© sbolosmMgdl bead30L9dMO Fomgwo ggMo, BoM33M3560 Fobgdo s (Bod-
@9@OL ZMEOIOL 3OHOLEIWGdO. JE3569ds - Jobols s BIROLYOdMO. 339R35Mds - LEWMWO
60 30sOHMMEIGO0. 5QOZ0SQ 0BOGHJOS O PIPOL 35m0bTdo. 530E M J30dMMBYOT0 56O
33b30905 s M) 89363 gl 0Tl 60dBs3L, MM 00 BsTMEIBOEI0S SHEM Fsbdow0EI6 o
090l 396 dmmlHe0s Jobo sdws. G0l LBsdwyowm 85539 s GG Jobgddo. Jabol Jobl m®-
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AMZWIBOAL (3. 3x900dg, 1978). BsMM 2530 3ggds 5J3L d0bgMegd0Esb 3seysbod,
1003539006 MObs J0bgMHoEgddo dmbmdmGocmbo@l d60d3zbgarmgzsbo M30Lgds AosBbos.

dmbmImmowmbo@o s dolo dbgoglo dobgemoegdo 89oqbab d9bEHMboGWEm Mobgdl. dsm
0O SELEMBZ00L Y650 2o5Bb0sM. LodoMmzgrrmdo gl Mobgdo fysw@rdmlb Msombdo Lim-
39 329936530 bdmb sbenmliss. 39blo3MmMEMmdMEo GO 593L LOW39GHIO0ID Bgun-
©3d353)90b. B0 BgMHo bmGEOL BgMO Fomgwos.

B3960 L3330 LOLbbEPOLRIMO Bosoyol 89dsE)bEMdsdo dg@fowsw Jsbmddgbo do-
B9gMoo - 30MHBMbEJO0O MEMToE0s Fo®dmpygboero, CaMg(CO3)2 bowsg Ca — 30%, Mg
—21,7%, CaOz2 — 47,9%. 0o {3600 ©olidghliomwo dslgdos. sHsL0smgdl 8obolgd®o dmfooms-
@, 3mbs3olEO™, IMYz0mom gz gds. 393MEILGOE0s FYse@ndml M-bol FgModm-
6059Y. 39600MbsEgd0 dofjoll Jgddob 1,7 % Fgoy9bl. Lowogzs@gdo 3o dofiol Jgddol 75%-L.
393609Mms IMb53999000 BOE035EJOOL MZ30LMBM0Z5 Foblb35390MW0 IR ARIOJOO TmO-
3M3905 039M900L M-Hol Fyse@Hndmb 350LEHMEo Jugerol boswaydo. s MToboMgdls mobos-
9069659306 3omobo@o Als[SisO10](OH)s. 0go 00obgdols 99350ygbermdsdo dobstgzgdol
Loboo sG0L. bdoMo 8goio3L Fe203-ls, MgO-Ul, CaO-b, NaO-Ub, K20-b oo mMs609¢n bogomoghg-
090l dmfomswm, dmygzomowm, 37Ms s IEMYOLBIOO TJBIOOLWMBOM. 0g0 FJMMsO doby-
G505 5 HoMm3MTMds 605sydo bgds 95¢Imbog03sGHJool 45dmn0G30L boMxbg. sdob
239605 M930Mmb3d0 BoOMM 4o3M39wqds 993U 35¢g5BoBL Als[SisO10](OH)s. dmbmdm®ogrmbo-
A0 5 3oL 9b5EMmY0 JobgMoegdo 9959696 89bEH™MboEME Mobgdl, HMIgEMsE OO S©-
bLOORE00L MbsM0 9d3m. LogoMmzgwmdo sLgmo MObYdOL LodsEMYd0S goeEmdmdo, 356-
bEwo 303009930L J0dEYdIMIE LmRBIE 39ddMSTO.

5939 33630905 LOW035@Jd0EIB BYETI35EJd0 (F0bE3MOL B3537d0), 58 99~
0056 o8mEBg3s mOHm3wsbo K[AISiz3O8] d9x89MH0wmdom 030 bdoMs dm3sMEOLROM

bmOE0LRIOS INFomswms 56 dmbsEzolg®m 1gom®o B3gOOL - S0figeL b. bbo®Ewsdy (1984).

390ObGMEo 9030899008 J0dEYdsg Lexmgdol Homgwo BgMolL 605sRMMHO LogsMo,
HIob 5GOL Mgog3os pH =7.5-8.6 s 35630m56M9dm0s 30693909, 083000 bosmgwro gggcol
B0ssgl “Terra Rossa”-b o®3moygbl. JoLo BgMHO ©35330MYdE0s Job3dgbo dobgmoggdols
399m80330L 30HME3gLmb s 9bgmEwomol 39MH0MO0L Mgy J0dEobstrg boswsa® do-
305G ¥MH0 3000Mm0JO0L 2531960 BoH0IME Lobgls 0bsMRMBOL

265 5306086Mmm, MMI X9 3093 9. Lsdsd30¢0 (1970) F0s608693L, MM 306J39dB9
5 b3y 3060656 J9bgdbg gobgzomsmgdmwo fomgwo 53gMol 60ssagd0s, HMIgdois 3bMdO-
oo “Terra Rossa” U Lobgar{imgdom s HMIgdoE 3eog® 2530M39¢9dw9os bdgewmsdsys
B30l 59Bob J399690d0 boformdmog yo©oddo s saMgmag Bodsemzgewrmdog. Hoomgwo gg-
Mol (fomgeo dofolgdemo) boswaggdo 4sb30maMgdvyeros bbgs Jsb3dbga (3w 396M0, mobo-
9bo obsgmgdo s Bb3s) o B3TIMO Po3MEILGOME0S 5edBYNT0, Bgbmbienmgs30580 o
Lb3s 4399699300. 533560 6050s3gd0L ILILOIMYOIL 0dEG3006 535¢0. J0b3s s bbgs 93¢ m-
900. 33046HMd, G gb b05sRYd0 009MHYdo 3MB3WgJuvE 3369350 boFoMMIBL.
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Abstract

Laterites are spread in subtropical zones of Western Georgia, where the soil strata are clays and
andesite basalt. A reaction (Ph) of the area is acid and the weak acid. A rare type of laterite is found
near the areas of karst caves in Imereti. It is placed among limestones. It is distinguished according to a
neutral and alkaline area reaction and belongs to a rare type of laterites, therefore it requires complex
research. Changes are expected to be introduced in a classification scheme of Imereti laterites. Cause of
these rare characteristics Terra Rossa is under UNESCO protected objects.

While studying laterites the process of origin stratum exhaustion is very important. On basalts,
the stratum of exhaustion was named as Laterite for the first time by the English geologist P.
Biukeneno (1807). "Later" in Latin means brick, the soil has a brick color says D.Gedevanishvili and
G. Talakhadze (1955). Professor Sibirtsev belonged these soils to zonal soils in the soil classification
scheme as "laterite soils" (M. Jikaeva, 1982). I. Gerasimov (1961) discusses modern literature and the
properties of laterite soil and continues the research about a stratum exhaustion of a soil in Georgia. On
the bases of stratum exhaustion research of the soil and the process of forming a genesis profile is
investigated by I. Gerasimov. A. Romashkevich (1967) began to work on a thorough study of stratum
exhaustion according to T. Urushadze, A. Bajelidze, and Sh. Lominadze (2011) data. K. Glinka
(1906) separately placed red soils, laterites and yellow soils on the first world map. In 1904 K. Glinka
discussed the important influence of the role of an acid area reaction of a red soil on composition and
properties of organic substances. N. Gorbunov was interested in the 5th International Congress (1954).
M. Daraselia together with 1. Gamkrelidze publishes the material about laterites and subtropical podzol
soils (1965) and continues to study the dynamics of soil solutions in the laterites in Georgia (1974).
The use and protection of agro-ecological environment of laterite in Imereti region is discussed by R.
Lortkipanidze (2013) also she provides materials about properties of agro-production and composition
of laterites (1997)

Laterite is widespread in 200-800 meters above the sea level on slopes of western Georgia. The
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area of sea level distribution in the Black Sea coast is low.

The research objects are rocky zone villages in Tskhaltubo and Khoni districts of Imereti region.
In Samtredia these soils were studied by K. Mindeli (1983).

Soil forming stratum of laterites was cortex red color exhaustion of ejaculated stratum, clays,
and clay exhaustion products. Georgia’s laterites due to moist and warm subtropical climate are
stipulated by a strong chemical exhaustion of stratum. In subtropical humid conditions, there is spread
thin, less developed laterites. According to M. Sabashvili (1965) on the fields and wider slopes, there is
spread laterites that are characterized by the upper and the second layer’s defecation, a cause of
accumulation of the acidity and the shift of acid in the lower layers.

Foreseeing the diagnostics of the existing classification scheme of Imereti soils (R.
Lortkipanidze, 1997) and our research materials, there is set out one sub-type of laterites — typical red
soils, which are divided into types according to the depth of soil profile, hummus, and mechanical
composition.

While exhaustion as the results of chemical processes (hydrating and oxidation) there is opened
and removed separate minerals of stratum composition, such as clay minerals. Apart from kaolinite,
alumosilicates are widely spread. Haluazit: Al4 [Si4010] (OH) 8.4H2) and Montmorilonit m [Mg3
[Si4010] (OH) 2.p (Al, F) 2 [Si404] (OH) 2.nH20. These minerals are bentonite clays in the village
Gumbra, Tskaltubo district (N. Skhirtladze, 1984).

Stratum loses silica, loss of substances is 50-60%. The exhausting stratum becomes richer with
aluminum and iron oxide hydrates. This leads to a reddish - orange intensive coloring of stratum
exhaustion of laterites. A composition of oxides in the soil determines the abundance of positive charge
and the ability of great absorption of these soils towards anion and much less towards cations. A large
number of oxides promotes the accumulation of humus in laterites, good aeration, formation of a
strong structure and micro-aggregate.

Laterites are presented in conditions of hill-rocky relief on 10-250 slopes in the villages of
Kvemo Imereti (Section 2 km). On the narrow ridges of the hills and slopes, the quality of soil
development is less. For morphological signs of the typical laterites, we bring the description of the
section # 1, which is made in a plantation of the former tea plant in Khoni district.
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Typical Laterites section Ne 1

H: A

0-26 cm - dark brown, lump structure, heavy loamy, loose, with roots, rooting in large quantities,
damp

H: AB

26-46 cm — lighter, reddish, clods, heavy loamy, loose, with roots, damp

H:B

46-55 cm - uneven brown, reddish- rusty, with dark spots of hummus, thick clods, heavy loamy, unit

root, moisty.

H: BC

55-65 cm - the same color, weakly shaped structure, heavy loamy, dense

H: C

65-100 cm - clay, moisty

From the morphological description of the section, it is vivid that the typical laterite of large
thickness is characterized by a distinctly varied profile with genesis horizons. Humus and transition
horizons on the stratum are well represented.

These soils are averagely procured with soluble phosphorus and there are about 25-48 mg in the
100gr soil. The potassium composition in the uncultivated soil is 14-31 mg in the 100g soil. Higher is
potassium composition in agricultural crop soils and there is 16-62mg in the 100g soil. A reaction of
soil solution in water press is averagely acid pH = 4,5-5,0.

The soil with absorbed particles is not replete. With the presence of a large amount of iron and
aluminum laterites are characterized by high-reflected micro-aggregation and water-proof aggregates.
The above-mentioned characteristics of laterites according to M.Sabashvili (1965) has a big influence
on phosphorous acid detention in the soil and its application to the plant. Heavy rainfalls wash slopes
and cause soil erosion. The downside is reduced and gradually the soil profile, the thickness of the
humus layer, composition of humus and nutrient elements are decreased.

The humus in the top layer of weakly washed out soil is 3-4%, its composition is significantly
reduced in the next horizons. The humus composition in the upper layer of slightly washed out soil
does not exceed 1,53%.

In the village Khomuli, we find laterites developed on the limestones in the karst cave zones.
The difference between typical laterites and red color soils is mainly reflected by the area reaction.

Crimson soil section Ne 2

H: A

05-10 cm - brownish red, seed structure, dry, white color inclusions, hydrochloric drops.
H: AB

10-30 cm - crimson, granular, moist, adhesive, with hydrochloric action

H: BC

30-50 cm - crimson, without structure, adhesive, moist, with acidic action.

H: C

50-60 cm — limestones with crimson layers underneath, with hydrochloric action.

Area reaction PH in the upper layers: 0-10 cm -7.5; 10-20 cm pH = 8,1; 20-40 cm pH = 8,3; 40-60
cm pH = 8,6. It seems that these soils are characterized by alkaline, weak alkaline and strong alkaline
reaction. The formation of the composition and properties of these soils started around 7,000 years ago
when the epoch of stone age in the history of mankind ended. Then began the Eneolite (the stone-
copper age). Part of this period is the north-east of Kolkheti lowland and the northern foothills of
Imereti region (Khomuli, Kortokhi, Kumistavi, Kvilishori grottos in Tskaltubo districts). Its geological
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study started with a"white cave". We present the stratigraphy of these layers and the conditions of
precipitation

1. Calcite layer 5-10 cm;

2. Loamy, wet, dark-yellow, carbon, gray, contains 40-50cm Eneolithic cultural remains;

3. Sterile clay, adhesive, dense, reddish, crimson 150 cm;

4. Loamy with limestones, yellow contains 40-50cm of the upper Paleolithic cultural remains

5. Loamy, adhesive, containing animal bones, 3000 cm of red color;

6. Sandy layers, which were separated by thin sand, 450 cm (K. Kalandadze, 1994).

Crimson soil presented which are represented only as fragments according to the stratigraphy of
the karst cave layers and the conditions of their precipitation must be the soils formed by the 3rd and
5th layers. The mineral part of the soil from silicate is a mineral orthoclass, which has a red color.

Silicates are silicic acid salts. It is replaced in soil stratum in 75% and creates about 800
minerals. Most of them are main stratum formers. The most common of all these are stratum forming
minerals: Olivine, Avgite, Kaolinite, Chlorites, and Feldspars.

It is mostly characterized by a red color, granular mass, and tablet-shaped crystals. A glow of
glass and nacreous sparkling. The xerasia is full of 2 directions. It's easily swelled and moves to
Kaoline. That’s why we don’t meet them in the sand and if it still appears it means that it was brought
from the close distance and water could not destroy. It is included in medium acid and alkali stratum
and creates a stratum Ortoklazite (G. Gujabidze, 1978). From minerals Haluasite is spread,
montmorillonite from silicates among clay minerals has the main properties. Montmorillonite and
similar minerals are bentonite clays. They have great adsorption capacities. These clays in Georgia are
close to Khomuri in the village of Gumbra in Tskaltubo district. Feldspars from silicates have a special
role. Their color is crimson.

Dolomite from carbonates (CaMg (CO3) 2, where Ca - 30%, Mg - 21.7%, CaO2 - 47,9%) is
represented in crimson soils. They are thin dispersive particles and are characterized by a reddish,
yellowish, yellowish brightness. It is spread in Tskaltubo region. Carbonates are 1,7% of soil layers.
Silicates are 75% of the soil layers. According to scientists, qualitatively different groups of silicates
are found in the soil of Tskaltubo karst soils in Imereti region. Here dominator is kaolinite Al4
[Si4010] (OH) 8. It is in the form of admixture in clays. It frequently contains Fe203, MgO, CaO,
NaO, K20 and organic substances with reddish, yellow, brown coloring. It is a secondary mineral and
origin in the soil happens at the expenses of alumocyclates. In the region there is widely spread
Haluazit [Si4010] (OH)8, montmorillonite and its analogical minerals are bentonite clays, which have
big adsorption properties. In Georgia, such deposits are in Tskhaltubo, in the village of Gumbra, near
the caves.

Feldspars are also found among silicates. Orthoclass K [AISi308] is selected from this
composition and it is reddish or grey-white described in notes of N. Skhirtladze (1984).

The rare light color soil is Terra Rossa its area reaction is pH = 7.5-8.6. It is spread on limestone.
Its color is related to the process of mineral exhaustion. It maintains physical appearance with the
influence of soil bioclimate conditions.

According to M. Sabashvili (1970) laterites are developed on limestones and other lime rocks
known as "Terra Rossa", which are spread in the Mediterranean Sea basin (countries), partly in the
Crimea and also in Georgia. Red color soils/laterites are also developed on other rocks (volcanic, clay
sediments and etc.) and are quite common in Albania, Czechoslovakia, and other countries. These
types of soil are characterized by the academician Glynka and other authors. We consider that they
require complex research in Imereti.
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