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Mertonamu peHTTeH- 1 JIa3epHOH TU(PPAKTOMETPHH, PACTPOBO IEKTPOHHON MUKPOCKOIINH 1 3HEPTOHCIED-
CHOHHOTO aHaJM3a ObUT M3y4eH MUHEPAIIOTHUECKUH U TPaHYJIOMETPHUECKHI COCTaB MOYB O3POBCKUX OyrpoB
Haypun (FOxxHoe 3abaiikambe, OacceitH p. AMyp). YCTaHOBICHBI KaK CXOACTBO, TaK W Pa3lIM4Hs B COCTABE
nous Oyrpos bapa laypun u [Ipukacrust. [1ouBeI XapakTepH3yIOTCS JIETKHM TPAHYJIIOMETPHYECKIM COCTaBOM
1 6mm3kuM TuddepeHIHaANTBEHBIM paciipeieIeHHEM OTAETIbHBIX (ppakunii. OCHOBY MUHEPAJIOTHIECKOTO COCTaBa
IIOYB COCTABIIAIOT KapKaCHBIE MUHEPAJIBI — KBAPII | ITOJIEBbIE MMaTh. [[oka3aHo, YTO MOYBBI O3POBCKHUX OyrpoB
Jlaypuu oTiIM9aeT He3HaIUTEbHOE COAEPKaHNe TOHKOANCTIEPCHBIX (DPAKIMHA MPU BHICOKOM COAEPKaHUH KPYTI-
HO3€Ma, OTCYTCTBHE CYIIECTBCHHBIX IPU3HAKOB 3aCOJICHUS 1 MEHBIIIast MUKPOArpPETUPOBAHHOCTH. MIX MeHbIIast
MHKPOArpernpoBaHHOCTH ONPEEISIET CYIIECTBEHHO MEHBIIYIO 3PO3HOHHYIO YCTOHIHNBOCTH ITOYB 1 OyrpoB bapa
Jaypuu 1, Kak clieIcCTBHE, 00pa30BaHIe KOTIIOBHH BBIIYBAHUSL.

Knioueswvie cnosa: pentren-gudpaxkromerpusi, no4usbl, 0yrpol bapa, 6acceiin p. Amyp.

BBEJIEHUE

Crnenuduueckue reomopdosiornueckre odpazona-
Hus, Oyrpel bapa, npeactaBiaoT coboil cucTeMbl mapas-
JIENBHBIX TP/ 1 10KOUH. CIIOKEHBI OHU, TJIAaBHBIM 00pa-
30M, KaK CYHTAIOT HEKOTOPBIE UCCIIEIOBATEIH, IECKAMH.
Brepseie Oyrpbl 66U 06HapyxeHbl B CeBepHoM [Iprkac-
muu C.I'. 'menunbv u I1.C. [Tamnacom, mepBoe noapodHoe
orrcanue oyrpoB nan K.M. bap B 1856 roay [3], B uecTb
KOTOPOTO OHM U ObLIH Ha3BaHbl. [lo mociueqHero BpeMeHu
CYHTAJIOCH, OYyTphbl bapa — 3TO MO3HEMICHCTOIICHOBBIE 1
TOJIOLIEHOBEIC 00pa30BaHUS UCKIIOYUTENEHO CeBepHOTO
[Ipukacnus, oqHako, comacHo Teopun M.I. I'pocBanbaa,
MacmTad pacnpoCTpaHeHUs apaJlIeIbHbIX IPSI0BO-JIOK-
OuHHBIX (hopM pertbeda MHOTO 1Hpe — 3amagHas Cuoupsb,
Bocrounast Monronusi, Cesepnbiii Kuraii [8, 9].
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[TonoGHbBIE CTPYKTYpHI ObUIM OOHAPYKEHBI U B Oac-
ceifne p. AMyp B paiioHe cpeaHero TeueHust p. OHOH
(FOxnoe 3abaiikanbe, Yna3a-Topeiickas paBHuHA) [7,
17]. ITo cBOMM mapaMeTpaM 3TH HOJIOKHUTEIBHBIE (POPMBI
penseda Ynmza-Topeiickoli BRICOKOW PaBHHHBI TIOJIHO-
CTBIO COOTBETCTBYIOT O3poBckuM Oyrpam llpukacnuii-
CKOM HU3MEHHOCTH, OTIMYAsACh OT HUX JIMIIb Oosee Men-
KUMU pazMepami. Tak 1O ITHHHOW OCH pa3Mep Ipsid co-
CTaBJSICT OT HECKOIBKUX COTEH METPOB 10 KWJIOMETpa U
OT JI€CATKOB JI0 NEPBBIX COTEH METPOB MO0 KOPOTKOH OCH.
BricoTa rpap konebiercs OT nepBbIX METPOB 10 2025 M.
s OONBIIMHCTBA TPS XapaKTepHa YeTKast FOT0-BOCTOY-
Has opueHTHpoBKa. OT 63poBckux Oyrpos Ipukacnus ux
OTIMYAET ¥ MEHbINAS dPO3UOHHASL yCTOMUUBOCTh. YacTh
Tpsii Ha OTKPBITHIX CTEMHBIX YYacTKaX IMpOpe3aHbl Co-
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BPEMEHHBIMH MPOAOIHHBIMI KOTIOBHHAMH BBIIYBaHUS
[7]. Ha 6oprax BbIIyBOB OOHApPYKUBAIOTCS APYCHI TIOTpe-
OCHHBIX OYB MO3HEIICHCTOIICHOBOTO M TOJIOIICHOBOTO
BpPEMEHH.

Heocnabeparomuit naTEpec k Oyrpam bapa mpen-
CTaBUTEICH Pa3HBIX HAYYHBIX IIKOJ M HAIPABICHUHN CBSI-
3aH KaK C MpoOJIeMOil UX MPOUCXOXKICHUS U IBOJFOIHH,
TaK H ¢ 0c000H uX poyibio B manamadre [2, 5, 15, 18].
Brino ycranosneno, uto O6yrpsl [Ipukacnuiickoit Hu3-
MEHHOCTH SBIISIOTCS IIEHTPAaMHU aKKyMYJISIIUHA COJICH B
MPOCTPAHCTBE U, BCIAECACTBHE MOBBIIMICHHON 3PO3UOHHON
YCTOWYMBOCTH, OHH 00Pa3yroT MaTpUYHBIA KapKac Tep-
putopui [5]. Ha BBICOKYIO CBA3HOCTb U MEXaHUUYECKYIO
MIPOYHOCTH WX MIOBEPXHOCTHOTO CIIOSl O0paTHII BHIMAHHE
eme K.M. bap [3]. [To3gHee ObLIO YCTaHOBIEHO, YTO B
COCTaB MOBEPXHOCTHOTO CJI0s1 U OYTPOBOM TOJIIH BXOASAT
CBOE0Opa3HbIe «IIUHSAHBIE» MECKH — arperaThl MIUHU-
CTBIX YaCTHUII necuyaHoil pazmepHoctH [18]. OxHako A0
CHX TIOp HE SICHO, YeM 00YCIIOBIIEHA IPO3HOHHAS YCTOM-
YUBOCTH MOYB OIPOBCKUX OYyTpOB, MECUYAHBIX MO TPaHy-
JIOMETPUYECKOMY COCTaBy. Bo3M0OXHO, 3TO CBA3aHO C UX
MOBBIIIEHHON MHKPOAarperHpOBaHHOCTHIO, @ OHA (MH-
KpOarperupoBaHHOCTb) B CBOIO OYEpeb ONpeaensercs
MHHEPAIOTHYECKUM COCTABOM TMOYB: X MHUHEPAIHLHOTO
CKeJIeTa ¥ TOHKOJMCIIEPCHBIX (pakimii [16].

KauecTBeHHBIH aHaIH3 MHHEPAIOTHIECKOTO COCTa-
Ba PBIXJIBIX YETBEPTHUUHBIX OTJIOXKEHUN 3abaiikaiibs, cio-
YKEHHBIX KOCOCJIOUCTBIMH CBETIIBIMH O€IECHIMH TIECKaAaMH
C TIPIMECHIO CEpOTO TPaBHs, OBLI B CBOE BPEMSI 110 MaTe-
puanam Jlaypckoit sxcnennnnu BeinoaHeH JI.T. Ky3neno-
BOI M yCTaHOBIICH MX MPEUMYIIECCTBEHHO KBapII-TIOJIEBO-
IITaTOBBIN cocTaB ¢ mpeodmananreM kBapua [12]. beuto
MOKa3aHo, YTO JJII OTVIOKEHUI XapaKTepHa HCKIIOYH-
TEJIBHO XOporiiasi MOp(oJIoTHIecKas COXPaHHOCTh MHUHE-
panmpHBIX 3epeH. KBapiieBrie 3epHa OCKOJIOUHBIE, CBEKHE,
oxenesHeHue ciadoe. [ToneBble MINaTel COXPaHAIOT CBOIO
kpuctramiorpaduueckyro Gopmy. Habnronarorcs nuib
CIIEITBI TICTUTH3AINH U CEPUIIMTH3AINH OIEBBIX IIATOB.
OnHako MUHEpAIOrHYeCKUEe UCCIEJOBAHUS TOUYB O3POB-
CKUX OyTpOB MPAKTUYECKU HE IPOBOAMIUCH.

Lenpr paboThl — McclieJOBaHHE 0COOCHHOCTEH MU-
HEPAJIOTHYECKOTO COCTaBa MmouB 03poBckux Oyrpos Jla-
ypuu (FOxHoe 3abaiikanbe, cpeaHee TeueHue p. OHOH)
METOJIaMU PEHTICH-TU(PAKTOMETPUH (KaueCTBEHHBIN
Y KOJIMYECTBCHHBIN aHanmu3). PaboTa sBiseTcst mpomon-
KEHHEM HCCIIEJOBAaHUN aBTOpaMHU MPOIECCOB arperaro-
00pa30BaHMs 1 UX CBSI3U C MPOIIECCAMHU 3aCOJIEHUS B TIO-
yBax JraamadToB Oyrpos bapa Ipukacnus [19-21]. B
JaHHOH paboTe Takke MpeACTaBICHbI JaHHbIE EKTPOH-
HO-MHKPOCKOMMMYECKOTO HCCIEA0BAHUSI MOP(OIOTUH
W DHEPTOAMCIICPCHOHHOTO aHaJN3a YacTHI] OCHOBHEIX
¢dpakuuii MHHEPAJOTHIECKOTO COCTaBa MUCCICIYEMBIX

Llanovioun, Kupuntox u op.

mo4B (pacTpoBas ANEKTPOHHAST MHKpockomnus, POM).
Ocob6oe BHUMaHUE B JAaHHOW paboTe OBLIO ylIeleHO
aHaIN3y 0COOCHHOCTE! IPaHyJIOMETPHIECKOTO COCTaBa
(pacmpenenieHne 4acTHIL IO pa3MepamM) MoYB OIPOBCKHX
OyrpoB METOJaMU JIa3epHON TUPPAKITHH.

OBBEKTbBI U METOJbI

OO6mupHas Ynnaza-Topeiickas BblcOKasi paBHUHA
¢ abcomroTHEIMHU BEIcoTaMH 0 600-700 M OTHOCHT-
cs K BIlaguHaM robuiickoro tuna. B cpennem teuenun
p. OHOH OHa 3aMoJIHeHa B OCHOBHOM PBIXJIBIMUA HEOTCH-
YETBEPTUYHBIMU O€NECHIMU OTJIOKEHUSAMH, JETKUMH IO
rpasyiaoMerpuueckomy cocrasy [17]. Knumar teppuro-
pUHU pe3Ko KOHTHMHEHTaNbHBIH. CpeaHerogoBas Temie-
patypa Bo3nyxa ot 0 mo -0.5 °C, pazHuna npeneabHbIX
3HAUEHUI TeMIIepaTyp BO3AyXa caMOro TEIIOro U camoro
xonogHoro Mecsira gocturaet 90 °C. beamopo3nslii ne-
puox — 90—110 muel, cpenHee KOITMIECTBO OCAIKOB HE
npessimaet 350 MM, 90 % ocaaKoB BBITIAAAET C UIONS 110
ceHTA0psb. IIponomKuTenbHbIE XONOAHbIE 3UMBI U HU3KHE
TeMIIepaTypsl (CpeqHss Temmeparypa ssaaaps -25 °C) npu-
BOJAT K IIyOOKoMy mpomep3anuto nous [6, 10, 11]. Co-
racHo OuoreorpaduvecKkoMy pailOHUPOBAHHUIO paccMa-
TpUBaeMasi TEPPUTOPHUS PACIIONOKEHA B TPAaHUIIAX MPO-
BHHIIMM MOHTOJIO-MaHBUWKYPCKUX crerneil [laneapkruku
[27]. Crenu 31€Ch YepPEOYIOTCS ¢ HAPKOBBIMU COCHOBBIMU
necamu. Ha meckax gopmupyrorcsi cBoeoOpas3Hbie JepHO-
BO-0OpOBBIE, a MOJ] CTEHOW PaCTUTENBFHOCTBIO JEPHOBO-
CTEMHbIE CBSI3HONECYaHbIE U CyTecyaHble OUBHI [7].

s Be1bopa Hanbomnee npencTaBUTENbHBIX B MUHE-
PaNOrMYeCKOM OTHOIIEHUH TI0YB M 3aKJIAJKH COOTBETCT-
BYIOIIMX Pa3pe30B ObUTH 00CIIEOBAHBI KPYIHBIE 03pOB-
CKHe OyTpbl, PacIOIOKECHHBIE B OTKPBITOM CTEITHOM MECT-
HOCTH U Ha Tepputopun Llacydeiickoro cocHoBoro 6opa
(puc. 1). 3anoxxeHbl pa3pe3bl U MPUKOIIKK HA BEPIIHHAX U
B TIOTHOXKHH CKJIOHOB OyTpPOB.

Byrpsl B1 pacnionokeHsl Ha OTKPBITOM IIPOCTPAHCT-
BE K ceBepo-3anaay ot ¢. byiimacan. [psina OyrpoB pacusie-
HEeHa DIyOOKMMH (710 4 M) OBparamM, pacIInupsIOIINMICS
B I0I'0-BOCTOYHOM HarpasieHuu. I1o 1Hy oBparos ormeua-
I0TCSl KpYIHbIE CIIaHLIEBBIE U TajleuHble BKIItoueHus. Bep-
IIMHBI ¥ BHETITHHE CKIJIOHBI OYTPOB IOKPHITH O0CTHECHHON
BCJIEJICTBHE BbIIIAca CTEITHON PaCTUTEIBHOCTBHIO.

Byrop B2 pacnonoxen B cpenneit wactu Llacyueit-
CKOTO COCHOBOTO Oopa K ceBepo-3amamy OT 03. BwI-
TeBKEeH Ha mecTe ctapoi (okomo 10 mer) rapu. by-
TOp HEpPACUJIICHEHHBIN, MOJIOTUN CKJIOH HalpaBlIeH Ha
FOT0-BOCTOK. Pa3mepsl Oyrpa cocrasmisior 150:30:5 m
(muHa:mupuHa:BEIcOTa). BepmiHa Oyrpa M CKIIOHBI MO-
KPBITHI Pa3HOTPAaBHON CTEMHOW pacTUTEIbHOCTHIO. Boc-
TOYHBII CKIIOH OOPBIBUCT, YaCTHUYHO pa3pyuieH. C 3amnaj-
HOH CTOpOHBI Oyrpa pacmoiioskeHa HeOobIIas o3epHas
KOTJIOBHHA, 3apOCIast TyrOBOil pacTHUTENbHOCTBIO.
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Puc. 1. Pacnionoxxenne 00CIIeIOBAaHHBIX OYTPOB.
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1 — o3epa, 2 — Llacyueiickuit cocHoBblit 00p. Kapra nonroroenena B mporpamme ArcView 3.2, mpoekius reorpaduueckas. Ha Bpeske pac-
TIOJIOXKEHHE ITOYBEHHBIX Pa3pe30B 110 POAOIBHOMY NPOQHUITIO KOTIOBUHEI BeIyBaHUs Oyrpa b4.

Byrop b3 pacnonoxen taxxe B [lacyueiickom coc-
HOBOM OOpy ceBepo-BocTouHee Oyrpa b2 Ha mMecte rapm.
Pasmepsr Oyrpa cocrasustoT npumepro 200:40:7 m. B
BEepXHeW yacTu Oyrpa B pe3ynbTaTe 00pa3oBaHUS BbILY-
Ba (IIyOMHON OKOJIO 2 M) PaCTUTENBHOCTh OTCYTCTBYET.
CKJIOHBI TIOKPBITHI CTEITHON 3J1aKOBO-Pa3HOTPABHOM pa-
CTUTENBHOCTBIO. [lecok U3 BbIIyBa MHTEHCUBHO CMETACT-
Csl Ha I0T0-BOCTOYHBIN MONOTHII CKIIOH Oyrpa, MOKPHITHII
KYCTapHUKOBOM pacTUTENbHOCTBIO. C I0r0-BOCTOYHOU
gacTH Oyrpa TSHETCS HeOOJbIIasi KOTJIOBUHA, YBIAKHSE-
Masi BO BpeMsi ToK7eil. BocTOUHBIN CKIIOH KpyTOH, 3ara/i-
HBIN CKJIOH YaCTHYHO Pa3pyIIeH.

Byrop b4 pacnonoxen Ha neBobepexse p. OHOH K
ceBepo-3anany ot ¢. KyHKyp Ha 10ro-BOCTOYHOM OKpanHe
cocHoBoro 6opa I{pipuk-Hapacyn. Byrop 3a caet o6pa3o-
BaHMS IPOIOIHHON KOTIIOBIHEI BEIIYBAHUS HMEET ITOIKO-
B0oOOpa3HyIo ¢popmy. BHenTHIE CKIOHBI OyTrpa UMEIOT a0-
COJIIOTHYIO BBICOTY He Oojiee 4—5 MeTpoB, TOT/a Kak BHY-
TpeHHHEe — OKoJIo 6—7 M. [lnHa Oyrpa coCTaBIsSeT OKOJIO
350 M, mupuna — 6onee 50. [locepenuue BHyTpeHHEH
YacTU «IIOAKOBBD) BIIOJIb €€ OOPTOB TAHETCS HEOOJbILOE,
He Oonee | M Bo3BbIlIeHHE. BepiinHa u cKJIOHBI Oyrpa
MOKPBITH Pa3HOTPABHO-3JIAKOBOM pacTUTENbHOCThI0. Ha
CEBEPHOM CKJIOHE M Y OCHOBaHHMs Oyrpa BCTPEUArOTCS JIH-
[IAWHUKH, TIPUCYTCTBUE KOTOPBIX MOXKET CBUCTEIHCTBO-
BaTh O BO3MO)KHOM 3aCOJICHUH M0YB. CKIIOHBI KOTIOBUHEI
BBIYBaHHMS, €€ JHO U HEOOIBIIOE BHYTPECHHEE BO3BHIIIC-

HHUE TIOKPBITHI Pa3HO00pa3HON KyCTApHUKOBOW U JIpeBeC-
HOM pacTUTENHHOCTBIO, BCTPEYAIOTCS OTACIbHBIE COCHBI
(Pinus sylvestris L). TpaBaHUCTBIH spyc cpopMupoBaH
MIPEUMYIIECTBEHHO Me30(IIFHEIMU BuaaMu. Oro-Boc-
TOYHBIN BBIXOJ KOTJIOBUHBI (OCHOBaHUE Oyrpa) MOKPHIT
JYTOBOIi O0raTo-pa3HOTPAaBHON PaCTUTENBHOCTHIO.

B kauecTBe OCHOBHOTO OOBEKTA UCCIIECIOBAHUS OBLT
BeIOpaH Oyrop b4 momxoBooOpa3Hoii ¢popMbl ¢ puiera-
FOIIEeH TeppUTOpHE (CKIOHBI M FOTO-BOCTOYHBIN BBIXO]]
KOTJIOBUHBI BbIyBaHusA). [Ipuunnel BeiOOpa Oyrpa b4
ClIelyrollIie — OTHOCUTENbHO O0JbIION pa3mep Oyrpa u
o0pa3oBaHHe MPOIOIFHOW KOTIIOBUHBI BBIIYBAaHHUSA, pe-
(hyruyMHBIN XapakTep U BHAOBOE Pa3HOOOpa3ue pacTH-
TEJIBHOCTH, a TaK)Ke HaJMuue MOrpeOeHHBIX I'YMYCOBBIX
TOPH30HTOB B IIPOQHIIe OYTPOBBIX ITOYB.

[MouBEI M3yUeHHOTO OyTpa — IEPHOBO-CTEITHEIE CBSI3-
HOIIECUaHbIe U cymnecyansie. I1o mpogomsHOMY TpodmTo
Oyrpa OBIIO 3aJI0XKEHO TPU pa3pesa: Ha CeBEpO-3aMa HOM
ckione (pasp. 4.2), Bepuinae Oyrpa (pasp. 4) u 10ro-Boc-
TOYHOM BBIXOJI¢ KOTJIOBUHBI BBITyBaHUs (pa3p. 4.4).

Pazp. 4.2 — nepHOBO-CTEMHASI CBSI3HOIIECUAHAs TO-
YBa (ceBepo-3anaaHblii CKIOH, B 60 M OT BepIIMHEI OyT-
pa). T'op. A (0-15 cM) — nepHuHa penkas, MOICTUIKA U3
JIUIIafHUKA, HAJU9ue MEJIKUX KOpHeH. [[BeT TeMHo-ce-
poBaro-Oypsiii. CBeXWHil, yIUIOTHEHHBIH, OECCTPYKTYp-
Hbli ecok. [lepexon 3aMeTHBIN 1O LBETY, IPaHUIIA POB-
Has crnabo3areunas. [op. AC (15-90 cm) — penkue KOpHH
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10 45 cm. 1iBer ogHOpOAHBIN OypOBaTO-pEDKHIA, C 75 cM
HaOIIONAaeTCs YETKO BEIpaKeHHAs MATHUCTOCTh: TEMHO-
Oypble msATHA Ha peikeM (GoHe. CBexuid, OeCCTPYKTYyp-
HBIN NIECOK.

Pa3p. 4 — gepHOBO-cTENHAas CBA3HOIECYaHAas MO-
yBa (camas BbIcOKas Touka Oyrpa). Top. AC (0-70 cm) —
JepHUHA HE BBIPa)KEHA, MOJCTUJIKM HET, HaHOc. LIBer
cepoBaTo-0ypoBaTHIil; CBEKUH, BIaKHOBATHIN, HECKOJIb-
KO YIUIOTHCHHBIN, O€CCTPYKTYpHBIN mecok. B BepxHei
yacTu TopusoHTa kopau 10 60 cm. [lepexox peskuii mo
[IBETYy, TPAaHHIa POBHAsA, clerka pasmbitas. [op. Aum_p
(70-86 cm) — Gonee MIOTHBIN, TEMHO-0ypOBaTO-CEPHIH,
CBEXXMH, BIAXKHOBATHIH, ClIerka KOMKOBATHIH OeccTpyK-
TypHbIi necok. Ilepexon pe3kuid, rpaHulia poBHasl, cier-
Ka 3aTe4yHasi, peKue OCTaTKH KPYIHBIX, 10 5 MM B JHa-
Mmetpe, kopHelt. [op. C1 (86—-133 cm) — user OypoBaro-
PBIKEBATBIH, BIaKHOBAT, IIOTHOCTE, KAK Y TOP. A, Tie-
pexofl MOCTENEeHHBIN 10 LBETY, FpaHuLa pa3mbitas. [op.
C2 (> 133-150 cm) — okpacka HEOTHOPOIHAS: COUETaHHE
TEMHO-OypBIX U OypOBaTO-pBEDKHUX ISATEH, ¢ TIIyOHHOM
npeo0afarT 0ojiee TEMHBIC TOHA, PHIXJIBIA OCCCTPYK-
TYpPHBIN TIECOK, O0JIee BIIAXKHBIHN, YeM MPEIbIAYIIHHA.

Pazp. 4.4 — nepHOBO-CTEMHAs CynecyaHas IMOYBa.
Top. A, (0-10 cm) — GonbLIOE KOMHYECTBO MEIKHX KOp-
Heil. IBer GypoBaTo-cepoBathlit. CBexuil, peIxJIblil Oec-
CTPYKTYpHBIN Tiecok. [lepexos 3aMeTHBIN MO IBETY U
KkonudecTBy KopHeil. ' panuna pasmeitas. Top. AC (10—
21 cM) — HaJIM4YKME MEIKHUX KOpHEH MO BCeMy TOPH30H-
Ty, HO MeHblIIe, 4eM B rop. A . IlBer pbixeBato-Oypsiid,
cBeTiiee, yeM npeapayuuid. Ciaerka yrmjioTHEH, CBEXUN
(BmaxHoBaThIi). [lepexon pe3kuid mo 1BETYy, rpaHUlA
posras. Top. A (21-43 cMm) — TeMHO-Ceporo IBeTa,
OOJBIIOE KOJINYECTBO MEJIKIX KOPHEH Ha HIDKHEH rpaHu-
1e. BraxxHoBathlil, 6onee MIOTHBIHN, YeM MPeIbLTyIIHi.
Hanwuune menkoit ransku (1-4 MM 1 Gosiee) BO BCeM To-
puszonre, npumepHo 10 % ot obuieit maccrl. [lepexon sic-
HBII 110 LIBETY M TIO KOJIMYECTBY Taibku. [ paHuIia poBHas,
ciabo 3areunas. ['op. C (43-53 cMm) — xenTo-cepoBaTo-
OypbId, BIAXXHOBATBIA, CBEXKHH. Bosblioe KOJu4ecTBO
MEJKOM 2—3 MM rajIbKi, BCTPEUAETCsl KpPyMHas.

MuHepanoruiueckuii coctap onpenensian B oOpas-
[1aX TIOYBHI B IIEJIOM M B WIIMCTON (pakiun (< 2 MKM) [24]
(TomckHUIIWHedTH). A1 onpeaencHns MHHEPAIOB HC-
MOJIb30BaH peHTreHoBckuil audpakromerp «RIGAKU
ULTIMA IV» (Rigaku Corporation, Smonus). CreMka
peHtreHorpamm B reomeTpuu bpera-bpenrtano. Ilapame-
Tpbl cbeMKH: aHoa Cu, HanpspKEHHE PEHTTeHOBCKOM TpyO-
ku 40 kB, Tox 30 MA, momHOCTS 1.2 KBT. YIiel cheMKku
(20) — ot 3° mo 90° mpu aHaM3e TIOYBHI B IIEJIOM | JI0 65°
MpY aHanm3e Winctor ¢pakimu. CKOpoCcTs CheMKU 1°/MuH
c maroM 0.02°. ITonroroBka 00pa3oB K peHTreH-Anudpak-
TOMETPUYECKOMY aHaJIN3y BKIIOYaia IpolieHue (IeKoBast

Llanovioun, Kupuntox u op.

npobwmika «Pulverisette 1» , FRITSCH, I'epmanus) u u3-
MeJFIeHUE (MIPEIU3HOHHAs [UTaHETapHAS MUKPOMEITbHI-
na «Pulverisette 6», FRITSCH, I'epmanus). [Tomy4yenHnsiii
MOPOIIOK 3alPECCOBBIBAIM B CIIEIIMAJIbHbIE KIOBETHI.
[Ipemaparsl nnucToii Gppakiuy 3aIpeccOBBIBAIN 0e3 U3-
MeJBUeHUS, CHUMAJH B BO3AyIIHO-cyxoM (20 °C) cocTos-
HUHY U TI0CJIC HACBIIIEHHS ATUICHIIINKOJIEM.

ITockonbKy KOJIMYECTBEHHBIN aHAJIU3 MUHEpAJIO-
THYECKOTO COCTaBa MOYBHI B IIEJIOM HE BXOIHT B TPaIH-
LIUOHHBIN Habop nabopaTopHBIX MeTOoMOB [16], KpaTko
OITUIIIEM XOJ] aHaJK3a U ero dtamnsbl. [IepBrIil 3Tam — nneH-
tudukanus Gpa3zoBoro cocrara odpasma no HUGPOBEIM
nH(GOPMAIIMOHHBIM 0a3aM; BTOPOH 3Tam — IMOCTPOCHHE
MOJIeNICH KPUCTANIIMYECKON CTPYKTYphl YCTAHOBICHHBIX
¢da3; TpeTHil dTal — CUMYJISIIAS CyMMapHOH AudpaKim-
OHHOW KapTHHBI OOHAPYKCHHBIX (Da3 M pacueT MX KOJIH-
YECTBEHHOTO COACPIKaHMUsI METOAOM ITOTHOMPO(HIHHOTO
aHanuza [24].

Jnst noctrxkeHus: HaMOOJIBIIETO COBMNAJACHUS pac-
YETHBIX U SKCTIEPUMEHTAIIbHBIX JU(PPAKLIMOHHBIX KapTHH
UCIIOJIB30BAN MHGOPMAIMOHHO-IIOUCKOBYIO CHUCTEMY
(nporpammuoe obecneuenne PDXL, Traces V6) u nud-
poBsIe 0a3bl JaHHBIX PEHTTEHOBCKON MOPOIIKOBOH TH-
¢paxkromerpun PDF2 u PDF4 MexayHaponHoro neHTpa
mudpakuauonabXx naHHbIX (ICDD, Denver, USA). s
pacdeTa MHHEPAJIBHOTO COCTaBa MCIOJIB30BAIH IPO-
rpamMMy SiroQuant. KoppekTHOCTh U TOUHOCTH aHaU3a
OTIpENIETSIETCS] BHICOKUM YIIOBEIM pa3pelIcHHEeM PEeHT-
reH-mudpakxromerpa «RIGAKU ULTIMA IV» 1 BO3MOX-
HOCTBIO HAONIOAEHUS CIAObIX MU(PAKIIMOHHBIX OTPaxke-
Huil. MUHIMaITBHAS 7071 ofpeiesisieMoro Muaepaina — 1 %o,
MOTPEIIHOCTh onpeaeneHus — 5—10 otH. %.

PentreH-nudpaxroMeTpuueckoe OmMpeacIcHIe
MUHEPAIOTHIECKOTO COCTaBa MCCIEIYyEeMBIX OB U MX
WINCTHIX (ppakuuii OBIIO JOMONHEHO JICKTPOHHO-MH-
KpOCKOIMYEeCKUMU HcciegoBanusimu (POM ananus) Ha
pacTpoBOM 3JeKTpoHHOM MHUKpockone «EVO 40 HV»
(Kapn Leiic, I'epmanus) u MIRA 3 (TESCAN, Yemickas
Pecniyonuka) (Ananutunueckuii nentp UTul’ IBO PAH).
Jist cbeMkH 00pas3ifsl o4B (IpeIBapUTEIbHO PAcTEPTHI
U TIPOCESIHBI Yepe3 CUTO 2 MM) OBUIH MOATOTOBIICHEI Me-
TOJIOM TIPOCHINKY, HanbuieHue Pt, yenmuenue g0 20000.
[Ipu cbeMke 00pa3IoB 11t aHaTM3a (a3 ¢ BEICOKUM aTOM-
HBIM YHCJIOM IOTIONTHUTENBHO K JETCKTOPY BTOPHUYHBIX
anekTpoHOB (SE-nmeTexTop) OBUT HCIIONB30BaH ETEKTOP
00paTHO paccessHHBIX eKTpoHoB (QBS-nerexrop). [lpu
MOTy4YeHUH n300paxeHuit ¢ momotbio QBS-neTexropa
(hazbl ¢ BBICOKMM CPEJHUM aTOMHBIM YHCIIOM OTPaXaroT-
csl B KOHTpacTe Ooliee sipKo MO CPaBHEHHIO ¢ (pa3zaMu ¢
MEHBIINM aTOMHBIM 4YHCcIOM. [UJIs aHaIU3a JIEMEHTHOTO
cocTaBa HauOonee penpe3eHTaTUBHBIX yYaCTKOB HCIIOb-
30BaJIu 3HeproaucnepcuonHblil cnekrpomerp «INCA En-
ergy 350», Oxford, BenuxoOpurtanus (PCMA ananus).
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Tadnuua 1. @usnko-xumMuyeckue cBoiicTsa nous oyrpos bapa.

I'opuzonr, >2 MM,

BasioBoe cojiepkaHre MakpOdJIEMEHTOB, Yo

pH C, %

riryOuHa, cM

% Si0, | ALO; | Fe,0; | CaO | MgO | Na,0 | K,O0 | Zr

JlepHOBO-CTeTIHAs CBSA3HONECUaHas, pas3p. 4.2

A 0-10 7.07 1.59 0 81.73 11.98 1.74 1.28 0.35 2.75 3.15 620
AC 10-20 7.03 043 0.5 83.88 11.51 1.80 1.19 0.33 2.53 3.20 708
AC 40-50 7.07  0.13 0.5 79.81 12.34 242 1.48 0.45 2.82 3.11 713
JlepHOBO-CTEmHAasI CBA3HOMECYaHasI, pa3p. 4.
AC 0-10 6.69 047 0 81.18  13.22 2.06 1.55 0.37 3.21 3.08 300
AC 40-50 7.09 0.21 0 82.67 12.64 1.63 1.35 0.27 3.00 3.19 239
Anorp 70-80 6.78 1.66 0 84.03 11.66 2.25 1.30 0.36 2.52 3.11 265
Cl 100-110 698  0.19 0 84.43 11.41 1.66 1.15 0.28 2.55 3.14 288
C2 140-150 693 0.11 0 85.00 11.77 1.54 1.10 0.28 2.57 3.22 338
JlepHOBO-CTEMHAs cyrecdanasi, pasp. 4.4
A, 0-10 7.01 1.37 0.2 80.67 1292 2.05 1.49 0.36 3.13 3.14 377
AC 10-20 7.15  0.85 0 83.13 11.96 1.62 1.20 0.24 2.79 3.26 307
Aporp 25-35 7.14  3.52 16.9  78.25 13.08 3.03 1.57 0.68 2.87 3.13 458
C 45-50 747 082 214 83.68 12.68 2.06 1.05 0.59 2.59 3.27 300

Ipumeuanue. * — Mr/KT.

['panymoMeTpruYecKuii cOCTaB TIOYB OBLIT OIpECIIcH
nasepHo-audpakronabM MetofoM (FRITSH Analysette
22, I'epmaHus) ¢ IpeABAPUTEIBHOM 00pabOTKOM 00pa3IoB
YABTPa3ByKOM B AUCTHIUIMPOBAHHOW BONIE (AUCIIEpTaTop
Branson 250 W 20 kI'y) [14] (dakynbTeT MOYBOBEICHHUS
MI'Y). MukpoarperatHbslidi aHajau3 ObLT IPOBENIEH TaKKe
nazepHo-audpakunoHHbsM MeTogoM (SALD-2300, SHI-
MADZU, fnonust) 6e3 npeaBapuTeabHoil 00paboTku
obpasznoB yasrpassykom (MBOIT JIBO PAH). Banosoit
XUMHYECKHI COCTaB BO3AYIIHO-CYXHX 00pa3IloB ITOYB HC-
CJIEZIOBAJIA PEHTTeH-(QIyopeciieHTHBIM MeTonoM (Pioneer
S4, Bruker AXS, I'epmanus; TEFA-III, ORTEC, CILA)
(Anamutnaeckuit neatp UTul’ JIBO PAH). O6mue ¢u-
3UKO-XMMHUYECKHE CBOICTBA MMOYB ONPEACISUIH 110 CTaH-
nmaptaeiM MeTonukaM [ 1, 4, 14] (MB3IT IBO PAH). Kpar-
Kasl XapaKTePUCTUKa HEKOTOPBIX (PHU3UKO-XMMHYIECKUX
CBOMCTB HMCCIIEAyEMBbIX TI0YB IIpeAcTaBieHa B Tabm. 1.

PE3VYJIBTATBI U OBCYXJAEHHUE

XapaKkTepUCTHKy MUHEPATIOTHYECKOTO COCTaBa UC-
CJIeTyeMbIX TIOYB MPEABAPUM JTaHHBIMH pacipeaciieHus
YaCTHI] IO pa3MepaM, MOCKOJIbKY TPaHYIOMETPUIECKHI
COCTaB MOYB — OJIHO W3 HambOolsiee PyHIaMEHTAITbHBIX
CBOWCTB IIOYB U OTJIOKCHUI, BO MHOT'OM OIPEEIIAIONIee
X Qu3nyecKkue U XUMHUYECKUe cBoiicTBa. Kpome Toro,
pacrpeeneHe YacTUll 0 pa3MepaM — UCTOYHHUK BaX-
HOW MH(POPMAIIUHU TPOUCXOXKICHHUS OTIIOKEHHUH (aJITFOBH-
QJIBHBIX, MOPCKHUX, J0JIOBBIX), UX TPAHCIIOPTHOU HCTOPUU
1 yCIIOBUH oTiokeHus [22, 25, 26].

Ha puc. 2 nmpuBeneHbl TeHEpaJIN30BaHHbBIC KPUBBIC
pacnpezneneHus 4acTui no pasmepam (auddepeHmnmans-
HbIC ¥ UHTErpalibHbIC) IS TI04B OyrpoB bapa Jlaypun u
[Ipukacnuiickoit HU3MEHHOCTH (AcTpaxaHckasi 00J1.) IS

cpaBHeHHUs. JlaHHBIE COZEp)KaHUS OCHOBHBIX (DpakIiuid
(cornmacHo au¢epeHINaIbHBIM KPUBBIM) I'paHyJIOMe-
TPUUYECKOTO COCTaBa IMOYB MPEACTaBICHHI B Ta0M. 2. AHa-
JU3 JAaHHBIX IPAHYJIOMETPHUYECKOTO COCTaBa IIOUB CBH/IE-
TEJILCTBYET KaK O CXOJICTBE, TaK U O BEChbMa CYIICCTBCH-
HBIX Pa3InIMAX pacIipelesieHIs YacTHIl IO pa3MepaM B
rouBax Oyrpos Jlaypuu u [Ipukacrus.

CXOJICTBO 3aKJIFOYAETCsl B TOM, YTO TPAHYIOMETPHU-
YEeCKHH COCTaB MOYB U B TOM, U B JIPyTrOM CIIydae orpe-
JIEJISIeTCA YEThIPbMS OCHOBHBIMH (paKIUSIMH (YEThIpe
nuka Ha quddepeHnuanbHbIX KpuBbix): 02, 2—10, 10-50
u 50-250 mxm (puc. 2). IlepBast Gppakiust — 3To W1 B KJIac-
cuduranuu GAO, TpeThbs — IbLIb KPYITHAS B KJIacCU(pHKa-
oun H.A. Kaunnckoro, Bropas — mpoMeKyToqHas (hpak-
s Kak B knaccuduranuu ®AO, tak u H.A. Kaunnckoro
((ppakumm MenIKol U CpemHEH MBUTH MPH aHAKU3E JAI0T
OJIMH IHK), YeTBepTast — (hpakiust MeIKoro mecka [4, 13].

Jlis mouB BepiuuH 6yrpos Jlaypuu u IIpukacnus Ha
nuddepeHaTbHBIX KPUBBIX [PAaHyJIOMETPHYECKOTO CO-
CTaBa YETKO BBIICIAETCS OTHa JOMUHUPYomIas Gpakmus
¢ pazmepom vactuil oT 50 (100) no 250 MKM U MakcUMy-
MoM ~150 mxm. CpenHuil pazmep 4acTHIl MO Kiaccupu-
kanuu GAO npubinxkaercs K BepXHEW IpaHUIe TOHKOTO
necka B 50-200 mxM. [IlupuHa nuka cBUAETEILCTBYET O
CYIICCTBEHHO OOJIBIICH OTCOPTHPOBAHHOCTHU ITECYAHBIX
3epeH B ouBax Oyrpos [Ipukacmus. CrienyeT OTMETHTD |
onuzocth nuddepeHuanbHOTO pacpeeIeHus YacTHIL
(deTkoe pa3lencHHe MHUKOB OCHOBHBIX (Dpakiuii) B mO-
YBaxX MEXOYTPOBBIX IMOHIKEHUN acTPaxaHCKUX OyrpoB U
HIDKHEH 9acTH npoQuiIs MOYBEHHOTO pa3pes3a I0ro-Boc-
TOYHOTO BBIXO/Ia KOTIOBHHEI BEIyBaHus Oyrpa b4.

Paznuuus nous B nangmagTax 6yrpos bapa Ilpu-
Kacus u Jlaypuu 1o rpaHylIOMeTPUIECKOMY COCTaBy, U
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Llanovioun, Kupuntox u op.

100 a 14 100, 6 — 7
%
50 7 50 1
0 jc’ \ 0
01 1 10 100 1000 041 1 10 100 1000
100 B r 14 100 1 r 5
%
50 7 50 1
Puc. 2. ['panynoMeTpruiecKuii COCTaB MOYB
6yrpoB bapa laypuu (a, 0) u [Ipukacrius
(B, T): a, B — BepummHa Oyrpa; 0, T — MeX-
/ OyrpoBOE IOHMKEHHE.
—“{ 0 © - 0 ToHKMe IUHUU — KyMYJISTHBHBIE, TOJCTbIE —
0.1 1 10 100 1000 0.1 1 10g i 100 1000 juddepeHipaTbHBE KPHBBIE.
Taonuua 2. 'panynomerpuyeckuii cocrap no4us 0yrpos bapa, %.
T'opuzonT, Opakiusi, MM Dpakiysi, MKM
>0.25*% | <0.01 [<0.01*%*| 0-2 2-10 10-50 | 50-100 | 100-250| > 250
riryOuHa, CM
JlepHOBO-CTEeTIHAS CBSI3HONIECUaHas, pa3p. 4.2
A 0-10 24.4 143 1.5 4.6 9.7 11.2 14.4 50.2 10.0
AC 10-20 45.6 8.3 1.0 3.0 53 4.9 8.2 64.2 14.4
AC 40-50 30.3 6.8 1.9 2.9 3.9 3.8 9.9 59.9 19.6
JlepHOBO-CTETIHAS CBSI3HOTIECUaHas, pa3p. 4
AC 0-10 6.1 7.7 0 2.8 4.9 5.8 15.4 62.2 8.9
AC 40-50 13.3 6.1 0.2 2.6 3.6 3.8 10.3 59.6 20.1
Aporp. 70-830 335 12.7 1.4 4.1 8.6 8.8 10.3 50.9 17.3
Cl1  100-110 43.8 6.5 1.6 2.7 3.8 34 7.6 57.9 24.6
C2  140-150 41.2 5.4 0.7 24 3.0 2.9 6.8 63.6 21.3
JlepHOBO-CcTEeNHas cynecuaHasi, pasp. 4.4
A, 0-10 9.1 12.3 1.6 4.2 8.1 10.5 21.5 52.4 33
AC 10-20 21.1 5.5 0.2 2.1 33 35 6.4 64.6 20.1
Anorp.  25-35 25.5 31.7 1.1 10.2 21.5 19.2 11.4 36.1 1.6
C 45-50 40.8 19.4 7.2 7.0 12.4 11.7 7.0 50.1 11.8

Tpumeuanue. * — conep>kaHne KPyIHOTO IECKa, MOKpPOE NIPOCENBAHNUE Mepel aHaIH30M; ** — comeprkaHne (PU3MIECKOi ITTHHBI B MHKPO-

arperaTHoM aHajin3e.

BEChbMa CYLIECTBEHHbIE, COCTOST B 3HAYUTEIHHO MEHb-
[IeM COJICPXKAHWH B MOCIETHUX TOHKUX (QpaKIuil — uia
u nsutd. Tak, conmep:xanue uia B nousax Oyrpos [laypun
B I1eJIOM cocTaBisieT 2—5 %, 4To B 2—5 pa3 HUXKe, YeM CO-
OTBETCTBYIOIIME 3HAYCHUS IJIs1 TOYB OyrpoB U OYTrpOBBIX
oTnoxenuil [Ipukacnus. bau3kux 3HaY€HUN HOCTUTAET

JIMIIB €TO COJEPXKAHUE B HIDKHEH JacTH MPpOo(MIIs HOUBEI
pasp. 4.4 (10ro-BOCTOUYHBII BBIXOJl KOTJIOBHHEI BBIYBa-
HUs). A g OyrpoB Ilpukacnus B moyBax HUXKHEH yacTu
CKJIOHOB M MeXOYTpOBBIX TIOHWKEHHH COIepKaHHe Wiia
coctasisieT 30 % u Ooyiee mpu JOMUHUPOBAHUH B Tpa-
HYJIOMETPUYECKOM cocTaBe (pakmuii nsut. CymMmMapHOe
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Tadnuua 3. Munepasiorudeckmii cocras nous o6yrpos bapa, %.

KapkacHbple MUHepasl CnoucTsle MUHEPAJIbI Comu
Fogmom, [ToneBble mmaTh h h
rirybuHa, cM Q Al I A I Or I 3 C I MI K An G
JlepHOBO-CTEIHAs CBSI3HONECUaHas, pasp. 4.2
A 0-10 43.1 6.5 3.6 15.5 26.2 1.0 3.1 0 0 1.0 0
AC 10-20 64.2 8.6 1.6 59 5.5 5.1 5.1 1.5 0 2.5 0
AC 40-50 54.4 12.2 53 9.8 12.0 1.2 3.5 1.6 0 0 0
JlepHOBO-CTETHAs CBSI3HONECUaHast, pasp. 4.
AC 0-10 443 253 17.7 43 7.2 0 1.2 0 0 0 0
AC 40-50 535 19.1 13.6 3.8 7.5 0 2.5 0 0 0 0
Aporp 70-80 37.9 26.3 24.4 5.0 4.5 0 1.9 0 0 0 0
Cl 100-110 47.8 38.0 3.8 53 1.5 0 2.1 0 0 0 1.5
C2 140-150 60.2 28.2 3.1 1.3 5.5 0 1.7 0 0 0 0
JlepHOBO-CTeMHAs cymnecyanas, pas3p. 4.4
A, 0-10 57.0 14.6 8.5 23 14.2 1.3 1.0 1.1 0 0 0
AC 10-20 51.1 13.4 6.1 8.5 15.2 1.0 2.5 1.0 0 0 1.2
Anorp 25-35 62.1 223 1.7 3.5 4.1 1.8 2.1 1.4 1.1 0 0
C 4550 64.9 24.0 0 2.1 3.5 1.0 1.9 1.6 0 0 0

IIpumeuanue. Q — xBapii, Al — anp6ut, An — anoptut, Or — oproknas, S — canunus, Ch — xmoput, I — wumt, MI — cMeIaHOCTONHBIN

wumt, K — xaomuaut, Anh — aarugput, G — rumc.

conepxxanue ppakuuii ety 2—10 u 10—50 MxM nocTura-
et 50 % u BoI1LIE.

Crnegyer OTMETUTh, YTO aHaJIU3 FPaHyJIOMeTpUYe-
CKOT'O COCTaBa IMOYB Ja3epHO-Tu(GpaKIMOHHEIM METO-
JIOM IpoBOJAT it yactull Menbine 0.25 mm. dpakuuio
KkpynHoro necka (0.25-2 MM) IpeaBapuTeNbHO OTIEI-
0T MOKpBIM npoceuBanueM [14]. COOTBETCTBEHHO MUK
¢paknuy Ha BceX AU(EPCHINATHHBIX KPUBBIX OTCYTCT-
ByeT. B mouBax OyrpoB AcTpaxaHu (ppakius KpymHOTo
IecKa OTCYTCTBYET M IIPH MOKPOM IpOCEHBaHUU 00pas3-
LIOB, B TO BpeMs Kak JJIsl JaypCKUX TOYB ee colepxka-
HUE BEJIMKO W B HIDKHUX TOPU30HTAX HMPOQUIIS IpHOIH-
xkaetcs K 50 %. [Toutn monHOE OTCYyTCTBHE (paKIIHU
kpymHoro necka (0.25-2 MM) B TOpH30HTaxX MMOYBCH-
HO-TpYHTOBO# Tonmu Oyrpos IIpukacnuiickoil HU3-
MEHHOCTH, KaK M BBICOKOE COJEp)KaHHe TOHKHUX (pak-
Ui B MEXOYTPOBBIX MOHMKEHHUAX, CBUAETEIbCTBYET
O IPOTSKEHHOM XapakTepe MepeHoca U JUIMTEIbHOCTH
TPaHCIOPTUPOBKU OTIIOkeHui. Teppuropus CeBepHOro
[Ipukacnus nocneanue 1.5—2 MIIH €T BBHINONHSIIA POITHh
JIOBYIIKHA HAHOCOB, QOpMHUPYIOIUXCS (HaKTUIECKH Ha
Bcel Tepputopun Bocrouno-EBponeiickoilt paBHUHBI U
TPAaHCIIOPTUPYEMBIX 110 BOAHBIM apTEpUSIM PETHOHA C
ceBepo-3amnajzaa Ha ro-Boctok [5]. Hns mouB daypuu
BBICOKHE CO/epkaHHUs (paKUU KPYIHOrO MecKa MpH
HU3KOM COZIEp)KaHWU TOHKHX (Ppakiiuii CBUACTEILCTRY-
10T O CYIIECTBEHHO MEHBIIIEM Y4aCTUU BOJHBIX apTepHid
B (hopMHpPOBaHWM HAHOCOB BBICOKOW Yinza-Topeiickoit
PaBHHUHBI M TPEUMYIECTBEHHO (PUBHKO-MEXaHUYECKOM
BBIBETPUBAHUU HAHOCOB B YCJIOBUSX XOJIOZHOTO apuji-
HOTO KJIMMAaTa PeruoHa.

Bricokue conep)kaHusl KpyIIHOTO IecKa M KpaiiHe
HU3KOE COofiep)KaHue TOHKOAMCIEPCHBIX (pakuuil B MO-
yBax Oyrpos Jlaypuu npenmnosnaraet NpakTHIECKU TTOJIHOE
OTCYTCTBUE B HUX MHUKPOArperupoOBaHHOCTH U, KaK ClIe/-
CTBUE, HU3KYIO 3pPO3MOHHYIO ycToMunBOCTh. Panee Hamu
OBLIO MOKa3aHO, YTO 3PO3UOHHAs YCTOMUMBOCTD IIOYB 03-
poBckux OyrpoB I[Ipukacnus cBs3aHa ¢ X MOBBIIICHHON
MHUKPOArperupoBaHHOCTbIO, 00YCIIOBIIEHHOH B CBOIO OYe-
penb 006pa3oBaHUEM MITUHUCTO-COJICBBIX MUKPOArperaTtoB
Y KyTaH Ha MOBEPXHOCTH MUHepajbHbIX 3epeH [20, 21].
OpHako JaHHBIE MHKpOArperaTHoro aHamu3a (Tabmn. 2)
CBUJETENBCTBYIOT 00 OTHOCUTEIBHOM CBASHOCTH U MH-
KpOarperupoBaHHOCTH UCCIIEAYEMBIX 1MOUB. Tak, 1Mo naH-
HBIM MHKpPOarperarHoro aHajusa, Coep:KaHue B [10YBax
¢uzndeckoit rmuHb (dactunbl < 0.01 MM) He peBbIIIACT
2 %. [Tocne 06pabOTKU YIBTPAa3ByKOM COACPKAHHE (H-
3MUYECKON TIIMHBI PE3KO BO3PACTAET M B TYMYCOBBIX TOPH-
3oHTax mocruraet 10 % u Oonee. B morpebeHHOM TyMy-
COBOM TOPH30HTE JEPHOBO-CTEITHON CyNEeCYaHON MOYBBI
pasp. 4.4 ee conepxanue Bo3pacraer 110 30 %. [Tockomnb-
Ky MHKPOArperupoBaHHOCTb MOYB 3aBUCUT HE TOJIBHKO
OT UX IPaHyJOMETPUUYECKOro, HO U MHUHEPAIOTHYECKOTO
cocTaBa (COCTaB MHHEPAJIBHOTO CKEJIeTa W TOHKOIUC-
nepcHbIX Gpakuuii) [16], mo-BUIUMOMY, Ha CBSI3HOCTb U
MHKDPOArperupoBaHHOCTh MCCIICyeMbIX MOUYB BIHSCT B
Oosnplei cTeneHr NocaeIHuil.

Kax mokazan ananu3 (tabi. 3), OCHOBY MHHeEpa-
JIOTHYECKOTO COCcTaBa Mo4yB 03poBckux Oyrpos Jlaypuw,
kak u Ilpukacmous [15, 20, 21], cocTaBnsOT KapKacHbIe
MHHEpAaIbl — KBapIl u nosiessie mmarsl. CormacHo POM
u PCMA ananu3y MUHEpaJIbHBIN CKeNeT HCCIeayeMbIX
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00pa3noB Mo4B (IIpeIBAPUTEIHHO PACTEPTH PE3HHOBHIM
MIECTUKOM U TIPOCESHBI Yepe3 CUTO 2 MM) MPEICTABICHBI
MOHOMHPHEPATHHEIMA 3epHAMH KBaplia ¥ MOJEBHIX IIMa-
TOB. MI3BECTHO, YTO B MOYBaX MOJIUMHUHEPATIbHBIM COCTa-
BOM XapaKTepHU3YIOTCs MPEUMYIIECTBEHHO 3€pHA MUHE-
panpHOTO ckenera kpynHee 2 MM [16]. [loneBbie mmarst
MpeJCTaBIeHbl aJTb0UTOM, aHOPTUTOM, OPTOKJIA30M H
canunuHoM. CyMMapHOe CoJiepKaHue KapKacHBIX MUHE-
pajoB B mouBax cocrtapisieT A0 95 %. CormmacHo TaHHBIM
POM (puc. 3), kapkacHble MUHEpAJIbl IPEICTABICHBI OKa-
TaHHBIMHU 3epHaMH (pHc. 3 a, 0), OCKOJIOUHBIMH 00JIOMKa-
MH HeTIpaBHILHOU QopMEI (prc. 3 B—¢) ¢ mpeodiataHueM
3epPCH C XOPOIIO COXPAHHUBIINMUCS KpUCTAILIOTrpadude-
ckumu popmamu (puc. 3 x—3). bornblast cTeneHb BbIBe-
TPENOCTH 3EPEH XapakTepHa A Na-IoJIeBBIX IIaTOB
(puc. 3 B), 4TO COOTBETCTBYET PsIly YCTOMUYMBOCTH MUHE-
panos S.S. Goldich [23].

CloHuCTBIX MUHEpPAJOB Malo, mopsanka 5 %, 3a
HCKIIOUeHNEM KOHTakTa ropu3oHToB A u C pasp. 4.2
(ceBepo-3amaHBIN CKIIOH Oyrpa), TIe comep:KaHue CIo-
HCTBIX MUHEpaJoB mpesbiaeT 10 %, MoJIOBUHY U3 KOTO-
PBIX COCTaBIISAET XJIOPUT. BEIOOPOUHBIN aHATN3 UIIMCTOM
¢dpakmun moyB nokaszai, uro 10 70 % wmucroil Gpakuuu
MOYB COCTABIISIET WJUIUT, TPUCYTCTBYET TaKkKe CMEIIaHO-
CIIOMHBIN WJUINT, OCTAJIHHBIX MHHEPAJIOB CYIICCTBCHHO
Menble: xiaopura 10—15 %, xaommauta 10 %, cMekTH-
Ta KpaifHe Majio Ha npejene oOHapykeHus nopsaka 1 %.
Bricokoe coiepkaHue WUIHTA B WIHCTOW (PaKIHH CBSI-
3aHO C apUAHBIM XapaKTEepOM KINMaTa UCCIEoYeMOU Tep-
putopuu. U3 coneld, BblIeTIeHUs W HAKOTUIEHUE KOTOPBIX
TaKKe XapaKTECPHBI IS TIOYB apHIHBIX TEPPUTOPHH, OBIIH
JMarHOCTUPOBAHBI JaHHBIM METOIOM TOJBKO THIIC H, YTO
OYEeHb HHTEPECHO, ero 0e3BomHAs MOJU(PHUKALINUA — aHTH-
Jput. Beigenenus runca 1o 1.5 % npuypoueHs! K oary-
MYCOBBIM FOPH30HTaM: Top. A pasp. 4.4 (F0ro-BOCTOYHBIi
BBIXOJ] KOTJIOBHHBI BBIJYBaHUs) U Armrp pasp. 4 (Bepuu-
Ha Oyrpa). Beinenenus aHruaputa oOHapyXeHBI B TOp. A
1 Ha ero koHTakTe ¢ rop. C pa3p. 4.2 (ceBepo-3amaaHbIi
cKkiIoH Oyrpa). [lo-Bunumomy, Aeruaparaius rumnca B mo-
BEPXHOCTHBIX CJIOSX IMPOUCXOIUT IPH BBICOKOM COJHEY-
HOM HarpeBe MOYBHI CKIIOHA U ICHCTBUH BETpA.

W3 akmeccopHBIX MHHEPAIIOB, COAEPIKaHUE KOTOPBIX
MEHEee OJIHOTO MPOLEHTa U COOTBETCTBEHHO METOIaMH
PEHTTeH-TU(PAKTOMETPUN OHU OOHAPY)KEHBI HE OBLIH,
MeTonamu POM u PCMA ananu3a ObUTH TUarHoCTHPOBaA-
uel pkon ZrSiO,, unemenut FeTiO,, chen CaTiSiO, u
cMmemanHble GocdaTel penkozeMenbHbIX deMeHToB (La,
Ce, Nd) (puc. 4, 5). LIupkoH, CTOMKHI K BHIBETPHBAHUIO
aKLECCOPHBIA MUHEPa U3BEPIKEHHBIX MOPOJ, PEACTaB-
JIeH TJIaBHBIM 00pa3oM XOPOIIIO OTPAHEHHBIMH KPHUCTAJI-
namu pazmepom 40—150 mxm (puc. 4 a—B). CyiiecTBEeHHO
pe’ke BCTPEUaroTCsl OKaTaHHBIE 3€pPHA CO CKOJaMH U Tpe-
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mHamMu (puc. 4 r—e). s oqHOTO M3 AMarHOCTUPOBAH-
HBIX 3epeH MUPKOHA ObLTO 3a(hUKCUPOBAHO MPUCYTCTBHE
B coctaBe ocMmus (~ 1 at. %) u, Kak clieICTBUE, HECKOJIBKO
nHas (opMa KpucTamuios (puc. 4 x).

NnpMeHUT mpeacTaBiIeH TIaBHBIM 00pa3oM OKpy-
IJIBIMH OKAaTaHHBIMH 3€pHAMHU C SIMKaMH TpaBJieHUs. Pas-
Mep 3epeH cocTapisieT oT 60 mo 80 mkwm (puc. 5 a, 6). Xopo-
III0 COXPaHUBIINECS 0€3 MPU3HAKOB BRIBETPUBAHNS 3CPHA
C YETKUMU pedpaMu U IIaJIKUMHU TpaHsIMHu (pHC. 5 T), KaK
U OCKOJIOUHBIE (DOPMEI (pHC. 5 B), BCTPEUAIOTCS CIMHAT-
HO. CoxXpaHHOCTB C)eHa CyIecTBeHHO BhIlIe. OH BCTpe-
YyaeTcs B OCHOBHOM B BHJIE XOPOLIO OTPaHEHHBIX KIMHO-
BUJHBIX KPUCTAIJIOB UM 0OJIOMKOB HENPaBUIbHOM (op-
MbI (puc. 51). Ero BeIBeTpenble okaTaHHbIe (POPMBI ObLIH
0OHapy>KEHBI TOJIBKO B 00Jiee BIIAXKHBIX YCIOBHIX MOYBBI
pasp. 4.4 (puc. 5 e). Menblas COXpaHHOCTh MJIbMEHUTA
10 CpaBHEHHIO cO c(heHOM IpH ONU3KOM MX TBEPAOCTU U
YCTOMYMBOCTH K MEXaHUYECKOMY BO3JICHCTBHIO, BUIUMO,
CBsI3aHA C €T0 Pa3pyLIICHUEM B OKUCIHTEIBHBIX YCIOBHIX
Y YCTOWYUBOCTHIO cpeHa B HEUTPAIBHON cpejie TPHUIIo-
BEPXHOCTHBIX TOPU3OHTOB oOTIOXeHUH. Docdarsl pea-
KUX 3eMeJb BCTPEUAroTCS equHuYHO (pasp. 4.2) B Buae
OKaTaHHBIX 3€pPEH HeNpaBIIbHOU (QopMBI pazmepom 50—
90 MxM (puc. 5 %k, 3). B 6onee BlaXHBIX YCIOBUSAX MOYBBI
pasp. 4.4 pazmep 3epeH CyLIECTBEHHO MEHBIIIE ~ 5 MKM.

OOpaniaer Ha ceOs BHUMaHHE OOJBINTOE KOJTHYESCT-
BO IIPHCHINKI Ha MOBEPXHOCTH MHHEPANBHBIX 3€PEH
TsoKenor ppakuuu. OHa 9eTKO (GUKCHPYETCS Ha SIPKOM
(hoHE MUHEPAJIOB TSDKEIIOH (PpaKIMu MPU CheMKe 00pa3-
noB ¢ QBS-nerexropom. [Ipu nonydennn u3o0pa>keHHA
¢ nomouibio QBS-neTexTopa da3bl ¢ MEHBIIUM aTOMHBIM
YHCIOM OTPAXKAIOTCSI B KOHTPACTE MEHEe SIPKO, MO CPaB-
HEHUIO ¢ (ha3aMu ¢ BBICOKUM CPEIHUM aTOMHBIM YHCIIOM.
[Ipuckimka mpencraBiasieT co00if yacTUIBI pasMepoOM
5-10 MKM U1 M€Hee U 110 pa3Mepy YacTHULl COOTBETCTBYET
¢bpakiuu puzmdeckoit ruHb <0.01 MM TpaHyIOMETPH-
yeckoro cocrasa [4]. [To-BuauMomy, UMEHHO (u3nIecKast
DJIMHA OTIPE/IENsIeT OTMEUCHHYIO paHee KaK BBICOKYTO (IUIs
TIOYB JIETKHX IO TPAHYIIOMETPUIECKOMY COCTaBY) MUKPO-
arperupoBaHHOCTD ITOYB MIPH OTCYTCTBHH MaKPOCTPYKTY-
pHI [6]. DTO YeTKO MOATBEPIKAAETCA TaHHBIMU MUKpOAr-
peraTHoro U rpaHyJloOMeTpPHYEcKoro aHainusa (Tadi. 2) u
PacTpoBO# 3JEKTPOHHON MUKpOCKOIHH (pHC. 6).

Tax, HanOONBIICH MHUKPOOCTPYKTYPEHHOCTBIO Xa-
paKTepu3yeTcsl cylecdaHas I0YBa OTO-BOCTOYHOTO
BBIXOJIa KOTJIOBHHEI BEITYBaHUS pa3p. 4.4, U B HEl 1o-
IpEOCHHbIH IyMyCOBO-aKKyMYIATUBHEIN rop. A ¢ Ha-
ubonpmuM B 30 % conepxaHueM (pU3HUECKON TIUHBI.
OO0pa3yeMble B TOPH30HTE MUKpOArperarsl CI0XKHO Op-
TaHU30BaHBI (COTIIACHO YUCIY, Pa3MEpPy U COCTaBy BXO-
JAIUX B MUKpOarperar 4acTHIl), UX CPEeIHUN pa3zMmep
coctaBisier 140-180 mkm (puc. 6 6, B). BHU3 U BBepx
no npodriIro ¢ yMEHbIICHUEM COJACpKaHUA (uU3nUe-
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Puc. 3. Mukpodororpaduu 3epeH KBaplia U MoJIEBbIX LINAaTOB.

Q — kBapi; Na, K — Na-, K-mosieBbie mmarsr; cTpenka — GUTONHUT B TOP. Amrp pasp. 4 (POM).
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Puc. 4. Muxpodotorpadun 3epeH UPKOHA, OCTaIbHEIE MosicHeHns B Tekcte (POM).
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Puc. 5. Mukpodororpadun 3epen misMenuTa (a — ), cdena (1, €) u cmemassoro gocgara Ce, La, Nd (k, 3) (POM).
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CKOW TIIMHBI CTPYKTypa MHUKpPOArperaroB yIpomaeTcs
(puc. 6 a), Kak yMEHbIIIAeTCS U UX YHUCIO0. B mousax Oyr-
pa ¢ HU3KAM coeprkaHreM (pH3MIeCKON TIIMHEI IO BCEMY
npoduiro (pasp. 4 u 4.2) npeodiafaloT HECKOIBKO Oojee
kpymHbie (180-250 MkM) rpyOOCBsI3HBIE MHKPOArperarhbl,
OCHOBY KOTOPBIX COCTAaBJIAIOT KBaplleBble M MOJIEBOIIIA-
ToBBIE 3epHa pazMepoM a0 100 mxm (puc. 6 1, x). s
KBapIEBBIX 3ePEH XapaKTepHO TaKke 00pa3oBaHUE KyTaH
(puc. 6 e) u nmpucknku (puc. 6 K, 3).

OICHUTh MUHEPAIOTHYECKUI COCTaB KyTaH H IIPH-
CBINKH (TI0O COOTHONICHUIO 3JIEMEHTOB) HAa TIOBEPXHOCTH
MUHEPAIbHBIX 3epeH Kak JIETKOH, TaK U TSDKEIIOW MaTpH-
ubl Metonamu PCMA ananusa 3aTpyJHUTEIBHO B CBS3H
C MaJIbIM pa3MepoM YacTHIl. YETKO OIpeneIstoTCs U
HX aJIFOMOCHJIMKaTHasi OCHOBa (cooTHomeHue Si u Al co-
ctaBisieT 1.5-2.5), 3adukcHpOBaHO TaKKe MPHUCYTCTBHE
B cocrase yactul Na, K, Mg, Fe u Ca. J{ns yactur pas-
MEpPOM IOpsiAKa 5 MKM OBIT yCTaHOBIIEH MX Na-ToJeBo-
IIIaTOBEIM cocTaB (puc. 6 3).

Urto kacaercsi colep)kaHUs coJjield, MEeTOJaMH
PCMA 6btu 3apMKCUPOBaHBI TONBKO CIIEABI CYJb-
($aT-HOHOB B COCTaBe MHKPOArperaToB HIKHEH 4acTH

npodwist pasp. 4.4. CienoBble KoIH4ecTBa cyiabdar- u
XJIOPUI-HOHOB AMATHOCTHPYIOTCS M NPU IPOBEIECHUN
0oJiee TOYHOTO PEHTTeH(IYOPECIICHTHOTO aHaIN3a Ha
npubope TEFA-III (ta6in. 4). Tak conepkaHue CyJb-
¢ar-nonos (B mepecuere Ha SO,) cocrasuino 0.1-0.3 %,
coliepKaHue XJIOPUI-MOHOB Ha MOPSAJIOK MEHbIe. Ma-
JI0€ KOJIMYECTBO COJIEH B MOYBAX CBA3AHO C MX JIETKUM
IPaHyJIOMETPUUECKUM COCTABOM, MOCKOJIBKY JaXke TpH
HeOonbIIOM KoJudecTBe ocankoB 90 % ux BhIIagaeT B
TEIUIBINA TIEPUOJT T0J1a, COJIM BBIHOCATCS B MHUKPOITOHH-
KEHUsI — BpeMeHHbIe 03epa. B oqHOM U3 Takux o3ep
(03. AperuHckoe) IJIs OI[EHKH COCTaBa COJeH W MU-
HEpaJOTUYECKOTO COCTaBa ObUIH OTOOpaHBI BHIIBETHI
comneit Ha Oepery W WINCThIe OTIoKeHus. Kak mokasan
aHaJIH3, WIUCTHIEC OTIIOKEHUS, TaK JKe KaK M MaTeprai
npuchinku, odoraniensl Na, K, Mg, Ca u Fe npu 6mu3-
KOM IT0uBaM Oyrpa MHHEpaJorudeckoM coctase. Cieny-
€T TaK)Ke OTMETHUTH TOBBINICHHBIC COJEpkKaHUs OpoMa
U CTPOHIIUS B WIIMCTBIX OTJIOKEHHUAX, YTO XapaKTEPHO
JUISL TIOYB apUIHBIX TeppuTopuil. CIOUCTHIX MUHEPAIOB
Majio ¥ UX COJEep’KaHHWEe COOTBETCTBYIOT COIEPIKAHUIO B
nouBax OyrpoB. VcKilloueHHE COCTABIISIET KeEJIe3UCTHIN

Ta6auna 4. BanoBoii 1 MUHepaIOrM4ecKUii COCTaB 03epPHBIX OT/10:KeHU, Y.

OsepHble OTI0XKEHUS Byrop b2, pasp. 2,
ToKasaTes Wucteie | Conesrle 130-140 cm Byrop b4, pasp. 4.3,
Pasmep, MM 0-10 cm
<2 [ >2 ] <2 | >2 ] <2 [ >2
Banosoii cocras
Na,O 5.98 7.52 13.26 11.04 1.68 1.59 2.63
MgO 4.96 5.39 1.18 1.82 1.15 1.26 0.75
P,05 0.22 0.69 0.10 0.10 0.09 0.13 0.08
SO, 0.84 1.72 9.42 6.46 0.13 0.16 0.30
Cl 1.14 2.14 1.34 1.97 0.02 0.02 0.02
K,0 2.32 1.94 2.67 3.93 3.08 3.38 2.65
CaO 6.58 8.49 1.30 1.37 1.19 1.10 1.34
Fe,0; 1.82 2.64 0.90 0.97 291 2.92 1.42
Br* 66 240 38 38 0 0 0
Sr* 609 851 274 280 251 228 301
Munepanorudeckuii cCocTan
KapkacHble MuHEpabI
Q 51.8 26.8 46.8 -
Al 18.6 7.1 31.2 -
An 7.3 3.2 0 -
Or 6.7 45.7 52 -
S 6.2 12.2 2.1 -
CroncTble MUHEPAIIBI
Ch 1.0 0 1.1 -
I 43 1.3 11.6 -
MI 1.0 0 0 -
K 1.0 0 1.1 -
Comn
T 1.0 4.0 1.0 -

Ipumeyanue. * — mr/kr, T — TeHapOUT.
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Puc. 6. Muxpodororpadun MUKpoarperarTos.

Q — kBapi; Na, K — Na-, K-moneBrle mmarsr; cTpenka — MUKpodacTHia Na-11oJIeBoro Inara Ha IIOBEPXHOCTH 3€pHa KBapLa
(x), ocTanbHbIE TOsicHeHUs B Tekcte (POM).
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Puc. 7. Mukpodotorpadun 03epHBIX COIEBBIX BBIJIENCHUH (a — €) U MIMCTBIX OTIOKeHUH (K, 3).

a — xpucrann Na,SO,; 6 — NaCl; B — copmectnrie Beiienenus Na,SO, u NaCl; crpenku — Beisetsl coneit Na,SO, (r) u NaCl (g, e); 3 —
YBEJIMYEHHBIH QparMeHT (K, pamka) (POM).
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npocioit u3 6yrpa b2 (pasp. 2, 130-140 cm), conepxa-
HUE WIIUTa B KoTopoM npesbimaet 10 %. W3 coneit Bce-
MH MeToAaMu (PEHTTeHOCTPYKTYPHBINA, PEHTTeHIIYyO-
pecueHTHBI 1 POM aHanu3bl) 4eTKO AUarHOCTHPYETCS
cynbdar HaTpus. XJIOPHUI HATPHsL, COAEPKAHUE KOTOPO-
TO HaXOAUTCS Ha Ipejesie 00HApYKEHUS KpUCTaINde-
CKUX (a3 peHTTEHOCTPYKTYPHBIM MeToaoM (0KoJo 1%),
JIUAarHOCTUPYETCS TONBKO PEHTIeH(IYOPECIEHTHBIM H
POM meronamu (puc. 7).

CornacHo nanHbpIM POM, B 03€pHBIX OTIIOKEHUSIX
Cynb(ar u XJIOPUA HaTpus o0pa3yroT Kak MOHOMHUHE-
panbHbIe KpUCTAILTBI (pUc. 7 a, 0), BBICTICHHUS] COBMECT-
HOH KpucTaiu3anuu (puc. 7 B), TaK U BBILBETHI HA I10-
BEPXHOCTH MUHEPAIILHBIX 3epeH (puc. 7 1—3). dopma BbI-
JIeJIEHUs COJIel 3aBUCUT OT MUHEPAIbHON MOIJIOKKH, €€
cOCTaBa M pa3Mepa 4acTHIl. Tak B COJIEBBIX OTIOKEHHSIX
KpHUCTAJUIBI Cyiab(aTra HaTpus (TCHApIUT) UMEIOT POM-
onueckyro ¢opmy u pazmep 10 40 MkM. XJIOpHIl HATpUs
o0pa3yeT KpUCTaJlIbl MEHBIIUX Pa3MePOB A0 15 MKM u
MeHee MPaBUIBHOIN (OPMBI. B MINCTHIX OTIOXEHUSIX
XJIOPHUJI HATpHUs o0pa3zyeT KCEHOMOP(HBIE KPHCTAIIBI
pasMepoM 10 5 MKM. B HUX ObLTH TUATHOCTUPOBAHBI
MHOXECTBEHHBIE UT0JIbYAThle KPUCTAIIIBI 10 9 MKM B
quinHy 1 0.25 MkM B mupuHy. X cocTas B CBS3U C MaJIbIM
pasmepom metonamu PCMA omnpenenuts He yaanocsk. Ho
10 pe3yJabTaTaM PeHTTCH(IYOPECEHTHOTO aHaInu3a (Co-
CTaB M COOTHOIICHHUE COJIeH) U (opMe KPHCTAIUIOB, HX
MOXHO AMArHOCTHPOBATH KaK MEIKOKPHUCTAIINICCKUE
BBIJICIICHUS MUPaOHUIINTa NaZSO 4-10H20.

OTcyTCcTBHE CYyLIECTBEHHBIX NPU3HAKOB 3acolle-
HUsI, HE3HAYUTEJIbHOE COJEpKaHUE TOHKOIUCIIEPCHBIX
(¢pakuuii ¥ BEICOKOE COACPKAHUE KPYITHO3EMa B II0-
yBax OyrpoB bapa [laypuu omnpenenseTr CylecTBEHHO
MEHBIIYI0 X MHUKpPOArperupoBaHHOCTb IO CPaBHEHUIO
¢ mouBaMu OyrpoB bapa [Ipukacmus. Kak 6put0 mokasa-
HO HaMH paHee, MOBBIIIEHHAs MUKPOarperupoBaHHOCTh
MOCJIETHUX CBSI3aHa C 00pa30BaHMEM ITTMHUCTO-COJIEBBIX
CJI0)KHOOPTAHU30BAHHBIX MUKPOArperaToB U KyTaH Ha
TOBEPXHOCTU MUHEpalIbHBIX 3epeH [20, 21]. Menbmas
MUKPOATrpEeTrHPOBAHHOCTh OIpEIeaseT CYIIeCTBEHHO
MEHBIIYIO PO3UOHHYIO YCTOWYHBOCThH MTOYB U OYrpoOB
Bapa Jlaypuu u, kak cieacTBue, 00pa3oBaHue KOTIOBHH
BBIJYBaHHUS.

3AK/IIOYEHUE

Meronamu peHTreH-Au(paKTOMEeTPpUH, PaCTPOBOiL
JNIEKTPOHHONH MUKPOCKOIHU M YHEPTOAUCIIEPCHOHHOTO
aHaIM3a MOKa3aHo, YTO OCHOBY MHHEPAJIOTHYECKOTrO
coctaBa ouB 63poBckux Oyrpos daypuu (FKOxxnHoe 3a-
Oaiikanbe, 6acceiiH p. AMyp) COCTABJISIIOT KapKacHbIE
MHHEPAJIbI — KBApI U MOJICBBLIC ILIATHI. IToneBric mma-
TBI IPEJICTABJICHBI a7IbOMTOM, AaHOPTHTOM, OPTOKJIA30M K
CaHUIHUHOM.
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Crouctsix MmuHepanoB Maio a0 5 %. o 70 % wnm-
CTOM ()paklMy MOYB COCTABIACT WILIUT, MPUCYTCTBYIOT
TaKXe CMEIIAaHOCIOWHBINA MIUINT, XJOPUT U KAOJUHUT.
CMekTHuTa KpaiiHe Majo, Ha Ipesene oOHapyKeHHsI I0-
psnka 1 %. 13 coneit tuarHoCcTUPOBaHbI TUIIC U €ro 0e3-
BOAHas MoauQuKauus (aHrUApPUT). BeigeneHus rumnca
MIPUYPOYEHBI K MOATYMYCOBBIM TOPU30HTAM I0YB, aHTHU-
JIpUTa — K IIOBEPXHOCTHBIM TOPU30HTaM MOYB HaBETPEH-
HOU CTOPOHEI OyrpoB. [1o-BuaMMOMY, TeruapaTaIys TUl-
ca B MOBEPXHOCTHBIX CJIOAX MPOUCXOIUT MPU BBICOKOM
COJIHEYHOM HarpeBe MOYBbI CKJIOHA U EUCTBUM BETpa.
Cynb¢atsl 1 XJIOPUIBI HATPHA B TI0YBaX OyrpoB MPHUCYT-
CTBYIOT B CJIEJOBBIX KOJIMUYECTBAX.

W3 aknieccopHbIX MUHEPAJIOB, COJEPKAHUE KOTOPBIX
MEHEE OIHOTO MPOLIEHTAa U COOTBETCTBEHHO METOAaMHU
peHTreH-Tu()PAKTOMETPUN OHU OOHAPYKEHBI HE OBLIH,
METOJaMH pacTPOBOM 3JIEKTPOHHOW MHUKPOCKONHHU U
SHEPTOAMCIIEPCHOHHOTO aHAIN3a OBUIH THATHOCTHPOBA-
uel mupkon ZrSiO,, uibmenut FeTiO,, cden CaTiSiO, n
cMmeranHbie GocdaTsl penko3eMenbHBIX deMeHToB (La,
Ce, Nd).

VYcTaHOBNEHBI KaK CXOACTBO, TaK U Pa3lu4us B CO-
ctaBe mouB OyrpoB bapa Jlaypuu u Ilpukacnus. [Toussl
XapaKTepU3yIOTCs JIETKUM I'PaHYJIOMETPUYECKUM COCTa-
BOM H OnMu3KuM nuddepeHnnanbHbIM pacipeaeicHHeM
OTACIBHBIX (pakiuii. OCHOBY MUHEPAJIOTHYECKOTO CO-
CTaBa I0YB COCTABJIAIOT KapKacHble MUHEPANbl — KBapLl
U moseBble mmarel. [TokazaHo, 4TO MOYBBI OIPOBCKHUX
OyrpoB [aypuu OTIHYaeT HE3HAYUTEIHFHOE CONEpKAHNE
TOHKOJIUCTIEPCHBIX (PpaKIMUK MPU BHICOKOM COJIECPKAHUH
KpYyNHO3€Ma, OTCYTCTBHUE CYILECTBEHHBIX IIPU3HAKOB 3a-
COJICHHS ¥ MEHbIIIasi MUKPOArperupoOBaHHOCTh. X MeHb-
11ast MUKpOArperupoBaHHOCTb ONPENENSIET CYIIECTBEHHO
MEHBIIYIO 3PO3UOHHYIO YCTOHYHUBOCTH MTOYB U OYyTpOB H
00pazoBaHNe KOTIOBUH BHITyBaHHS.

Pa6ota Brimonnena npu nmoiepxkke ®I'BY Tocynap-
CTBEHHBIH 3an0BeHUK «Jlaypckui». 3a KOHCYJIbTalluU U
MTOMOIIb B paboTe aBTopbI Omaroaapsr 1. c-X. H. A.T. Ca-
BuueBa U Texuudeckoro crnenuanucta OO0 «TESCAN»
N.IL ITapepuna.
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Pexomenoosana k neuamu b.A. Boporogvim

M. V. Shaldybin, O.K. Kirilyuk, A.V. Dembovetsky, Yu.M.Lopushnyak, N.S. Konovalova, E.V. Utkina,
G.V. Kharitonova

Mineralogical composition of Daurian Baer mounds soils

The mineralogical composition and particle-size distribution of Daurian Baer mounds soils (South Transbaikal
Region, Amur River basin) were studied by the methods of X-ray and laser diffractometry, scanning electron
microscopy, and energy-dispersive analysis. Both similarities and differences in the composition of the Baer
mounds soils of the Daurian and Caspian regions were recognized. The soils are characterized by coarse texture
and close differential distribution of individual fractions. The mineralogical composition of soils is based on
such framework minerals as quartz and feldspars. It is shown that the Daurian Baer mounds soils differ from
those of the Caspian region in the insignificant content of fine-dispersed fractions, absence of essential features
of salinization, and lesser microaggregation. Their lesser microaggregation determines the essentially lesser
erosional stability of soils and Daurian Baer mounds, and, consequently, the formation of deflation basins in

the mounds.

Key words: X-ray and laser diffractometry, soils, Baer mounds, Amur River basin.



