dakTopbl BYJIKaHU3Ma, onpeneasiomue popmupoBanue Andosols
(ua mpumepe Kamuarkn)

Abstract

Ha KamuaTke B yCIOBHUSX BIaKHOIO U XOJOJHOI'O KJMMaTa 3pENocTh aHAOCOJIEH ONpPENeNsioT pa3Hble
ycioBuUs BylkaHu3Ma. Ha momyocTpoBe BOJMM3M aKTUBHBIX BYJIKAHOB CEBEPHOM TPYIIIBI, HAXOSIIMXCS B
MOJIOOM 0a3a’nbTOMAHON CTaAMU BYJIKAHU3MA, DPa3BUBAIOTCS CIa0Opa3BUTHIE aHAOCONU C BUTPHK
CBOMCTBaMHU. B 30He BIMSHHS BYJNKAaHOB IOKHOW KamuaTku, Haxomsmmxcsi B 3penoi ¢aze pa3BUTHS
BYJIKaHU3Ma (C PEIKO MPOUCXOAAIIMMU KPYITHBIMH KaJbIepo0o0pa3yIouMI H3BEPKECHHUSIMHU ), B CEPEIHE
rojIoleHa AIUTEIbHBINA NepHOo/l 3aTyXaHus BYJKaHUYECKON JeSITEIbHOCTH, COBMABIIMM ¢ KITMMaTHUECKUM
TEMITepaTypHBIM MaKCUMyMOM, OO€CHeud YCIOBUs Ui (POPMUPOBAHHS B CPETHUX M HUKHUX YaCTAX
COBPEMEHHBIX TIOYBEHHBIX Npoduield TEHETHUYECKHMX TOPHU30HTOB C BBIPAKEHHBIMH aHJIAKOBBIMH
cBoiictBamu. CpaBHeHue cBolcTB Andosols KamuaTky, 00pa3oBaHHBIX T0J] BIHUSHHEM pPa3HOTO
ByJKaHHU3Ma (MOJIOZOTO U 3PENoro), MO3BOJMWIO BBIIEIUTh (DAKTOPHI BYJIKAHM3MA, OIpPENEIISIONINe
¢dhopmuporanue Andosols.

Introduction

B 3aBucuMOCTH OT MPUPOJHO-KIUMATHIECKHX yciaoBuid st Andosol xapakTepHo Hamudue JTUOO aHIUKOBBIX JTHOO0
BUTPHK TOPU30HTOB. AHUKOBBIC TOPH3OHTHI CBOICTBEHHBI 3pesbiM AndosolS, pa3BUBAIOIIMMCS MPEUMYIIICCTBEHHO
B TEIUIBIX KIMMATHYCCKUX YCIOBUAX. DTH ropu3oHThl Oorats! allophanes (1 mogoOHbpIMH MUHEpanaMu) wid metal-
humus complexes. AHmOCOH yMEPEHHOro KIMMaTa COACPKAT MEHbIIE alaopaHOB U AJsi HUX MPEHM yIIeCTBCHHBI
vitric' ropusontsl. VitriC TOpH30HTHI coAepKaT OONBIIOE KOIUYECTBO BYIKAHHYECKOTO CTEKJIA U MEPBHIHBIX
MHHEPAJIOB MemioB. B coorBercTBum ¢ MuUpOBOil KoppensTuBHOW 6a3oii mouBeHHsIx pecypco (World Reference
Base for Soil Resources (WRB, 2014) Vitric cBoiicTBa TpeGyroT cojepkanus aMOP(HBIX (OKCaTaTOPACTBOPHUMBIX)
dbopm xere3a u amromunus He meHee 0.4 mporienta, a Andic cBoiicTBa — He MeHee 2 TPOIEeHTOB. AMOp(hHbIE (OPMBI
JKeye3a U aJFOMHUHUS CBUIETENLCTBYIOT O cofepskanun B mousax allophanes mm metal-humus complexes.

Ha KamuaTke B yCIOBHSIX BIaXXHOTO M XOJOAHOTO KIIUMATa 3PENOCTh AHAOCOJNCH OMPEACNAIOT pasHble YCIOBHUS
ByJIKaHU3Ma. BBISBJICHHBIC PA3INYMsl B CBOMCTBAX MOYBA, CHOPMHUPOBAHHBIX MO BIUSHUEM Pa3HOTO BYIKAHH3MA,
MO3BOJISAT BBIACIHUTH (haKTOPHI BIMSHKS BYJIKaHU3Ma Ha IOYBOOOPA30BaHME.

Objects and methods

Pa0oTbl BHIMONHANNCH HA 3amaje, [ore, IOro-BOCTOKE PETHOHA, B Mpefenax TePPUTOPUHM LEHTPAJbHOH YacTH
MIOJIyOCTPOBa, B HE3HAYMTENBHOM YIAJCHHHM HAa IOro-3alaj] OT CEBEpPHOTo BYJNKaHMYEcKoro leHrpa KamuaTkw,
ceBepHee ero (BepxoBbsa p. JleBas OzepHas) U ceBepo-3amagHee (MBIC YTXOJIOK, CEBEpO-3amagHOe MOOepeKbe
Kamuatku) (puc. 1). OcHOBO# paboT ObLIM MapIIPyTHBIE TOYBEHHbBIE MCCIICIOBAHMS, BHITIONHSBIINECS B TeueHue 10
TIOJIEBBIX CE30HOB. 3a BpeMsl IOJIEBBIX paboT ObLIO 3a0KeHOo U onucaHo 142 paspesa, n3 Hux 40 onopHbIX ¢ 0TOOPOM
MIOYBEHHBIX 00Pa3LOB Ul aHATMTHYECKOH 00pabOTKHU B 1a00paTOPHH.

AmopdHbie (HOpPMBI KpeMHHs, Kejne3a M ATIOMUHHS W3BJICKAINCh OKCallaT-aMMOHHMHHBIM Oydepom mpu pH 3
(BpITspKKa O. Tamma), oOMeHHBIE (GOPMBI KaabIKs U MarHus yCTaHABIMBAIUCH KOMIUIEKCOMETPUYECKUM METOLOM.

The results of studies

AHaJII/IS HUMCIOIIIUXCA OAaHHBIX O TOJOLEHOBOM By.HKaHI/ISMC Ha KaM‘{aTKC nu I/ISY'JCHI/IC O6yCHOBHeHHBIX um
crneuupUIecKuX YCIOBHH IOYBOOOPa30BaHMS TO3BOJIMII BBIICIHTh HAa TEPPUTOPUU moiyocTpoBa HOxHYyHO U
CeBepHyI0 TNPOBUHIIMU TO4YB, (OPMHUPOBAHHE KOTOPBIX IPOXOMUIIO IO BIUSHUEM H3BEPIKEHUH BYJIKAHOB,
HaxXoOsIunuXcCsa B pa3HbIX cragusax paSBI/ITI/I}I, pa3n1/1qa}0mnxc;1 COCTaBOM, O6’bCMOM nu HepI/IOIlI/I‘{HOCTLIO TIICTUIOIAd0B.

1. IOxHas, A1 KOTOPOH THUIMYHBIMH SIBJLSIIOTCS TIOYBBI, 00pa30BaHHBIE MPEHMYIIECTBEHHO Ha IIEIUIaX BYJIKAHOB
okHol Kamuatku (Omama, Kcymau, Kypummbckoe o3epo). Ilocmennme HaxomsaTcss B 3penmodl (ase pa3BUTHA
BYJIKaHH3Ma — C PEAKO HNPOMCXOMIMMH KPYITHBIMHU KaJlbIepooOpa3yOINMH U3BEPKEHUSIMH, MPOIYKTHl KOTOPBIX
HMEIOT PUOJIUTOBBIN U PHOJUTO-TALUTOBBIN COCTABBL

2. CesepHasi, B IIpezeNiax KOTOPOW pa3BHTHI MOYBBI, CPOPMUPOBAHHBIC HA TIEIUIAX BYJIKAHOB CEBEPHOM IPYIIIBI
Kamuarku (luBenyd, Tombaunk, bessimsannsiii, KitoueBckast comka), HaXOISMIIUXCS B MOJIOAOW 0a3abTOMIHON
CTaguM Pa3BUTHSA C YacTO NMPOHMCXOIIIIMMU HM3BEPKCHMSIMH HE3HAYUTEILHOIO KOJMYECTBA IHMPOKIACTHYECKOTO
MaTepuiIa IPEUMYIIECTBEHHO 0a3aJIbTOBOT0, aH/IE3UT0-0a3aIbTOBOTO COCTABOB.

BHyTpu BBIIETCHHBIX KPYNHBIX NPOBHUHIMHA JUIS OTAENBHBIX TEPPUTOPHI XapaKTEpHBI MOYBEHHbBIE MPOGWIH,
HMEIOIINE CXOIHOE CTPOEHHE IO COCTaBy CIATAlONIMX WX WACHTU()HIMPOBAHHBIX W JATHPOBAHHBIX MEIUIOBBIX
ropu3oHTOB. [IpoBeneH cpaBHHUTENBHBIA aHATH3 CBOUCTB MOo4YB CeBepHOU MpOoBHHINH U 1o4YB HOKHOH MPOBUHIIAA
(Tabm. 1).

YunTeIBast pa3HyI0 WHTEHCHBHOCTH BYJIKAaHWYECKOH PETMOHAIBHONW AaKTUBHOCTH M KIMMATHYECKHE YCIOBHS Ha
KaMuaTke B romorieHe, nMpyu CpaBHEHHH 3THX ITOYBEHHBIX CBOWCTB MBI BBIAEIAEM JIBE OCHOBHBIX COBOKYITHOCTH
MOYBEHHBIX  AJIEMEHTAPHBIX NpoQMIeH KakK OTAEIBbHBIX €IMHMI[ OOIIero MOYBEHHOrO NpOQHIsS — paHHEe- |
TI03/THETOJIOLEHOBYIO.

PannerononenoBas 9actb npoduiist chopMHpOBaHa METUIAMH, OTJIOKHBIIMMHUCS BO BPEMs PErMOHAIBHOTO YCHIICHUS
BYJIKaHWYECKOH aKTHBHOCTH B paHHeM romoreHe (8700—6800 muH.) m mpeoOpazoBaHa B HEPHOI OCIAOICHUS



WHTCHCUBHOCTH SKCIUIO3UBHBIX WM3BEPXKCHHUH M TOTCIDICHUSA KiIMMara B cepenuHe roioreHa (6800—1800 m.H).
[ozgueronmoneHoBast — oOpa3oBaHa BO BTOPOM NEPHOJ AKTHBHOCTH OKCIUIO3UBHOHM JIESITENLHOCTH BYJIKAHOB
KamuaTku (1800—1400 1n1.H.) IpH 1TOXOJIOJAHUH KIMMATHIECKUX YCIIOBHH.

Results and Discussion

Kak MO3JHC-, TAK U PAHHCTOJIOLICHOBAs YaCTHU HpO(I)I/IJ'ISI II04B CeBepHOI\/’I MPOBUHIMKU B CPABHCHHUU C aHAJIOI'MYHBIMU
OJICMCHTAPpHBIMU HpO(l)I/IJ'IHMI/I IOxHoM MMPOBUHIHNHU OTINYAIOTCA OTHOCHUTCIIBHO IMOBBIIICHHBIMU pH II04YB, CTCIICHBIO
HACBIIICHHOCTU OCHOBAHUAMHU U TMOHWKXCHHBIMH COJACPKAHHUAMU T'yMyCa U OKCAJIAaTOPACTBOPUMBIMH CI)OpMaMI/I
KpEMHU, KEJI€3a U AJIFOMUHUS.

[oBbIlIeHHAss MIETOYHOCTD ITOYB BOJM3M aKTUBHO JEHCTBYIOIIMX BYJIKAHOB HAaXOAAIIMXCS, B PaHHHE CTaJuU
ByJIKaHW4ecKol aesitenbHOcTH, (CeBepHash MPOBMHIMS) KaK B T€OJOTHYECKOM IIPOILIOM, TaK M B COBPEMEHHOE
BpeMs, OO0YyCIOBJICHAa YacThIMH IIO[CBHIIKAMHU CBEXKEro MaTepuaja, OCHOBHOIO U CPEIHET0 COCTAaBOB IIEILIOB.
[Nocnennue HaCHIEHBI IEIOYHO3EMEIbHBIMU KATHOHAMH, KOTOPBIE BBICBOOOXKJAIOTCS B MPOLIECCE BHIBETPUBAHMS,
MOIIENIaUNBAIOT IOYBBI, HPENATCIBYIOT 0Opa3oBaHMIO AjuiodaHa M HAKOIJIEHHIO OPTaHUYECKOTO BEIIECTBA.
YcnoBust paHHel CTaJiny ByJKaHW3Ma He OJaronpusTHEI i oOpa3oBaHus 3penbix Andosol. [ns mous CeBepHoit
MPOBHHIIMM B COBPEMEHHBIH mNepuon (MO3JHErojoleHoBasi 4acTh NPOQMIs) XapakTepHbl Vitric CBOICTBa,B
Te0JIOTMYEeCKOM TPOIUIOM (paHHEroJloneHoBass 4YacTh npoduis)B HUX ci1abo BeIpakeHbl Andic cBolicTBa 10
COZIEp)KaHUIO OKCAJIaTOPACTBOPUMBIX (hOPM Kene3a U aTIOMHUHHUS.

[pu bopmupoBanun mous FOHOW MPOBHHIMHM, 00Pa3YIOMIMXCS O] BIUSHUEM BYJIKAHOB, HAXOJSIIUXCS B 3PEJIOM
CTaJMU BYJIKAHWUYECKOH JESITENIbHOCTH, JJIMTEIbHBIC MEPUOABI OTCYTCTBYIOT KaKue JIMOO IMOCTYIUICHUSI CBEXKEro
BYJKaHAYECKOr0 MaTepuasia, oOOramieHHOTro IIeJIOYHO3EMENbHBIMU KaTHoHaMU. Takue YCIOBHS ONpeNeNsoT
pasBuThe Oojee KHUCIBIX IMOYB, Ooliee MeIJIeHHOe, HO 0oJjiee IMOJHOE BBIBETPUBAHHS PUOIUTOBBIX U PHOJIHMTO-
JIAIIMTOBBIX IEMJIOB. boree KUCHbIil cocTaB MOYB JiefiaeT JOMUHHUPYIOIIMM MPOIeccCOM 00pa3oBaHus AuiodaHa Win
METaJIO-TYMYCOBBIX KOMIUIEKCOB M CIIOCOOCTBYET HAKOIICHUIO OPTraHUYECKOT 0 BEIIECTBA.

B CEPECANHE TOJIoLCHA JIJ'II/ITC.]'II)HLII‘/II nepruoa 3aTyxaHus ByJ'[KaHPI‘IeCKOﬁ JACATCIIBHOCTHU COBIIAAAaCT Ha KamuaTtke ¢
KIIMMaTUY€CKUMU TEMIIEPATYPHBIMU MaKCUMYMaMHU. Ot ycioBus O6'I)$[CH$[}OT HaJIM4uec B paHHCFOJ’IOL{CHOBOﬁ qacTu
3JIeMEHTpaHbIX Npoduiieit 00erx MPOBUHIIMI TOYBCHHBIX TOPHU30HTOB, UMEHONINX Andic CBOMCTB IO COACPKAHUIO
amopdHbIx popm Al, Fe (cnabo BeipaxkeHHBIX A5t ToYB CeBepHOW MPOBHUHIIMU U XOPOILIO Pa3BUTHIX B ouBax IOxkHOi
poBUHIMK). B mouBax FOxHOM NpOBUHIMYK 3TH CBOICTBA BBIpaKEHBI HAMHOT'O CHuIbHEe. TeppuTopus yaaieHHa OT
MOJIOJIBIX BYJIKAHOB CEBEPHOM TPYIIIBI, MPOAODKAIONIMX IOCTABIATh HEOONBIIUMHU MOPIMAMHU CBEXKUH MaTepual u
HoAIeNaunBaTh MouBsl CeBEpHOM NPOBHHIMU M B IEPHOJ 3aTyXaHHS KalbaepooOpasyromield BYIKaHHYECKOH
nestensHoctd Ha Kamuatke. B cpenube romouena B mpenenax teppuropud HOskHoW mnpoBuHimn Kamuatku
CKJIaJIBIBAIOTCSl OJaronpusiTHBIE YCIOBHs Juis oOpa3oBanusi 3penbix Andosol. Konuenrpauumn amopdusix dopm
kKeJge3a U IIOMHUHUS B TYMYCOBBIX M MMHEpAlbHBIX TOPU3OHTax Koiebierca B cpeaHeM oT 8.9%, mo 10.5%
coorBeTcTBeHHO. ColepKaHus I'yMyca B OpraHOTCHHBIX TOPH30HTAX COCTABISCT B cpenHeM 5.7% , B MUHEpaJIbHBIX
—4.5%.

B menmom mouBsl IOXHOH NpOBHHLIMY, pa3BHTHIE HA KUCIBIX MeEIUIaX BYIKAHOB, HAaXOIAIIUXCS B 3peon
KaJpAepoo0pa3yronieil CTaiuy pa3BUTHS, XapaKTepU3yIOTcs cl1aboi CTENeHpI0 HAChIIIEHHOCTH OCHOBAHMSAMH, Ooliee
KUCJIOH peakuuel cpepl, P OTHOCUTEIBEHO OOJBIIEM CONEePKaHUH T'yMyca U HaIMYUeM B HIJKHHX 0Opa3oBaHHbBIE
Ha TIelIaX COBPEMEHHBIX HW3BEPKEHHU BYJIKAHOB, HAXOAANIMXCS B paHHEHl Oa3albTOMIHOW wyacTsx mnpoduiieit
TOPU30HTOB C XOpOIIO BhipaxkeHHbIMU ANdiC cotictBamu. [lousl CeBepHOI POBUHIIMH, CTaUH PA3BHTHS, UMEIOT
OTHOCUTENBHO TMOBBIILICHHYIO CTEleHb HACHIIIEHHOCTH OCHOBAaHMSAMH M OoOJieeé OCHOBHYIO DEAaKLHUIO CPEmbl.
CozeprkaHne TyMyca B HUX MOHIKCHHOE, B HIDKHUX YacTsx mpoduieii cimabo Beipaxkensl Andic cBoiicTsa.
CONCLUSION

B panHHMe cTaguu ByIKaHHYECKO IeITeIbHOCTH ITIaBHBIMH (JaKTOpaMHU BIMSHHS ByJIKaHH3Ma Ha [IOYBOOOpa30BaHUE
SIBJIAIOTCS YACTBIE IIOJCHIITKH CBEXEro MaTepHraia, OCHOBHOM M CPEIHHUI COCTaB IEIJIOB ¥ OrpaHHYECHHBIE HX 00BEMBI.
B 3penyro craauro ByJIKaHUYECKOW IEATENBHOCTH OCHOBHBIMH (DAKTOpAMH SIBIISIOTCS KHCIIBI COCTAB MEIUIOB, MX
Oosplre 00beMBI U JUTHTEIbHBIE IEPUOBI OTCYTCTBHUS MOCTYIUICHHI CBEXKET0 BYIIKAHHYECKOTO MaTepHaia.

Factors of volcanism, determining the formation of Andosols (taking Kamchatka as an
example)

Abstract

In humid and cold climate of Kamchatka maturity of Andosols is determined by different
conditions of volcanism. On the peninsula near volcanoes, which are in the early stages of volcanic
activity, there are underdeveloped andosols with vitric properties. In the zone of influence of
southern Kamchatka volcanoes, which are in the mature phase of volcanism (with rare large
caldera eruptions), in the middle of Holocene, a long period of decrease of volcanic activity in
coincidence with climatic temperature maximum provided the conditions for the formation of
genetic horizons with distinct 'andic properties in the middle and lower parts of the contemporary



soil profiles. The comparison of Kamchatka Andosols, of formed under the influence of two
different types of volcanism (young and mature) allowed to allocate factors volcanism, which
determine the formation of Andosols.

Key words: Kamchatka, volcanic activity stage, maturity Andosols.

Introduction

Depending on climatic conditions Andosols are characterized by either andic or vitric horizons. Andic horizons are
common for mature Andosols, which develop mainly in warm climates. These horizons are rich in allophanes (and
similar minerals) or metal-humus complexes. Andosols of temperate climate contain fewer amounts of allophanes and
vitric 'horizons are dominating for them. Vitric horizons contain large amounts of volcanic glass and primary minerals
of ashes. In accordance with the World Reference Base for Soil Resources (WRB, 2014) vitric properties require the
content of amorphous (oxalate-soluble) forms of iron and aluminum not less than 0.4 percent, and Andic properties -
not less than 2 percent. Amorphous (oxalate-soluble) forms of iron and aluminum testify to content of allophanes or
metal-humus complexes in soils.

In Kamchatka, in humid and cold climate, the maturity of Andosols is determined by different conditions of volcanism.
Observed differences in the properties of soils, formed under the influence of different volcanic types allow to identify
volcanism factors which have an effect on soil formation.

Objects and methods

Works were carried out in the west, south, south-east of the region, within the central part of the peninsula, in slightly
off to the south-west of the northern Kamchatka volcanic center, to the north of it (the upper river Ozernaya) and to
the north-west (Cape Utkholok, north -western coast of Kamchatka) (Fig. 1). The basis of the work was routing soils
research having been carried out for 10 seasons. During the field work 142 soil profiles were laid down and described,
40 of them were basic for the selection of soil samples for analytical processing in the laboratory.

Amorphous forms of silica, iron and aluminum were extracted by ammonium oxalate buffer at pH 3 (extractor A.
Tamm), the metathetical forms of calcium and magnesium were detected by complexometric method.

The results of studies

Analysis of available data on the Holocene volcanism in Kamchatka and the study of specific conditions it provides
for soil formation allowed to separate out North and South provinces of soils on the peninsula, the formation of which
took place under the influence of volcanic eruptions in different stages of development, differing in composition,
volume and frequency of ash falls.

1. For Southern part the soils formed mainly on the ashes of southern volcanoes of Kamchatka are typical (Opala,
Ksudach, Kuril Lake). The latter are in the mature phase of volcanism - with rarely occurring large caldera-forming
eruptions, whose products are of rhyolite and rhyolite-dacite composition.

2. Northern part, where the soils are formed on the ashes of the northern group of volcanoes of Kamchatka (Shiveluch,
Tolbachik, Nameless, Kluchevskoy) which are in a young basaltic stage of development with often occurring eruptions
with a minor amount of pyroclastic material of mostly basalt, basaltic-andesite compositions.

Within the large provinces smaller individual territories have soil profiles with similar structure of their dated ash
horizons. A comparative analysis of soil properties of the Northern Province and the Southern Province was
performed.

Considering the different intensity of volcanic activity and regional climate in Kamchatka in the Holocene, when
comparing the soil properties, we distinguish two main elementary aggregate soil profiles as individual units of general
soil profile - Early and Late Holocene. Early Holocene part of the profile was formed with ash deposited during the
regional increase in volcanic activity in the early Holocene (8700-6800 YA), and transformed in the period of
weakening intensity of explosive eruptions and climate warming in the mid-Holocene (6800-1800 YA). Late Holocene
— was formed in the second period of explosive volcanic activity of Kamchatka (1800-1400 YA) in cold climatic
conditions.

Results and Discussion

Late as well as Early Holocene of the soil profile of the Northern Province in comparison with similar elementary
profiles of the Southern Province have relatively higher soil pH, base saturation, and they are poor in humus and
oxalate-soluble forms of silicon, iron and aluminum (Fig. 1).

Higher alkalinity of soil near active volcanoes which are in the early stages of volcanic activity (Northern Province)
in the geological past and nowadays is provided by frequent supply of fresh material, basic and intermediate
compositions ashes. These ashes are saturated with alkaline earth cations, which having been released by weathering,
alkalize soil, prevent the formation of allophane and accumulation of organic matter. The conditions of early stage
volcanism are not favorable for the formation of mature Andosols. For soils in the northern province of the modern
period (late Holocene part of the profile) vitric characteristic properties are common, in the geological past (the Early
part of the profile) they lack andic properties in content of oxalate-soluble forms of iron and aluminum.

The Southern Province soils formed under the influence of volcanoes in the mature stage of volcanic activity, when
fresh volcanic material enriched with alkaline earth cations was not provided for long periods. These conditions
determine the development of more acidic soils, slower, but more thorough weathering of rhyolite and rhyolite-dacite



ash. More acidic soil composition makes the process of formation of allophane or metal-humus complexes dominant
and contributes to the accumulation of organic matter.

In the mid-Holocene long period of decrease of volcanic activity in Kamchatka coincides with climatic temperature
maxima. These conditions explain the presence in the Early Part of elementary profiles of both provinces soil horizons
which have Andic properties on the content of amorphous forms of Al, Fe (weakly represented for soils of the Northern
Province and well-developed in soils of the Southern Province). In soils of the Southern Province these properties are
expressed much stronger. The territory is remote from the northern group of young volcanoes, which continue to
supply fresh material in small portions and alkalize the soil of the Northern Province even during the decay of caldera
volcanic activity in Kamchatka. In the middle of the Holocene within the territory of the South Kamchatka province
conditions for the formation of mature Andosol become favorable. Concentrations of amorphous forms of iron and
aluminum in the humus and mineral horizons range from 8.9% to 10.5%, respectively. Humus content in the organic
horizons is an average 5.7%, in mineral - 4.5%.

In general, the soil of the South Province, developed in acidic volcanic ashes which are in the mature stage of
development CALDERA, is characterized by a low degree of base saturation, more acidic environment, with relatively
high humus content and the presence of the lower profile horizons with distinct andic properties. Soils of the Northern
Province, formed from the ashes of modern volcanic eruptions are basaltic in early stages of development, have a
relatively higher degree of alkaline saturation and higher degree of alkaline reaction. Humus content in them is low,
in the lower parts of the profiles andic properties are undeveloped.

Conclusion

In the early stage of the volcanic activity, as opposed to the mature stage, the main influencing factors of volcanism
on soil formation are frequent supplies of fresh-material composition of basalt and andesite ash in small quantities.
In the mature stage of volcanic activity the main factors of volcanism which influence soil formation are acidic
composition of ash, large volumes and their regional distribution, long periods of absence of any supply of fresh
volcanic material.



