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N3yvancs MUHEpanbHBIA COCTAaB B3BECU U3 MOBEPXHOCTHBIX U IMPUIOHHBIX BOJ JBYX PalilOHOB
Bapenniea mops. Hapsiy ¢ TeppureHHBIME MHHEpaJlaMH B TIP0Oax B3BECH OOHAPYKEHbI ayTH-
TeHHbIC MUHEpalibHbIEC (ha3bl OKCUTHAPOKCHUIOB KeJle3a W MapraHua. B mpobax B3BecH u3 Io-
BEPXHOCTHBIX BOJI OnpeieneHsl Mn-¢pepokcurut, Fe-BepHanuT, TETUT M TPOTOPEPPUTHIPHT; BO
B3BECH U3 MPUJOHHOTO CJIOSI yCTAHOBIICHBI OEPHECCUT M O€3XKeNIe3ucThIi BepHaauT. PopMuUpo-
BaHHME MApraHLEBBIX MHHEPAIOB B MPUJIOHHON B3BECH OOBSCHSAETCSA AOMOJHUTENBHOM MOCTaB-
KOl pacTBOPEHHOTO ABYXBAJICHTHOT'O MapraHIa M3 BOCCTAHOBIECHHBIX OCAIKOB IPU PaHHEM
JMareHese, a Takke JeuIUTOM KHCIopoJa B IPUIOHHOM HedenonaHom cioe. [Ipeanonaraer-
csl ydactue OakTepuil B ay TATEHHOM MHUHEpalioo0pa30BaHHH.

XKene3o m MapraHer; MPUCYTCTBYIOT BO
B3BEIIICHHOM BEIIECTBE MOPEH M OKEAHOB B Pa3HBIX
(dopmax: B cOCTaBe TEPPUTEHHBIX MHHEPAJIOB U
OHMOTEHHBIX OCTaTKOB, B COPOMPOBAHHOM BHJE Ha
YACTHIAX OPTaHHYECKOTO BEIIECTBA, TJIMHHUCTHIX
MHUHEPaI0B, KapOOHATHBIX PAKOBUH TLIAHKTOHHBIX
OpraHu3MOB, a Takke B (opMe CBOOOIHBIX OKCH-
THIPOKCUIOB TEPPUICHHOTO WIIM AyTHICHHOTO
ITPOUCXOXKIACHUA. W3BecTHBI HAXOJKH IINICHOK OK-
CHUTHIPOKCHIOB MapraHia Ha OaKTepHaTbHBIX
KJIETKaxX, BXOSIINX B COCTAaB arperaTtoB «MOPCKO-
TO CHETra», KOTOPLIC YJIaBJIMBAIOTCA CECAUMCECHTALU-
OHHBIMH JIOBymikamu. OIHAKO O MHUHEPaTbHBIX
(dazax ayTHIeHHBIX OKCHIHIPOKCHIOB JKeje3a
Maprasiia BO B3BeCH M3BECTHO MMOKa OYCHb MaJio, a
B3BEIIICHHOE BEIECTBO APKTHUECKUX MOpPEil B 3TOM
iaHe BooOIe He U3y4anock. B HacrosIei crarbe
MBI JICJIa€M TICPBYIO IIOIBITKY BOCIIOJIHUTH J3TOT
npober.

MATEPHAJIBI U1 METO/lbl HCCIJIE-
JOBAHUA

B Hacrosmieil craThe NpeACTaBICHBI pe-
3yJBTaTHl MHHEPAIOTUIECKOTO W T€OXUMHYECKOTO
WCCIIeZIOBaHMUS TTPO0O B3BECH U3 ABYX pallOHOB (puC.
1, Tabn. 1): nentpanbHOil yacTu bapenmeBa mops
(ct. 847, 11-i1 petic HUC «Axamemuk Cepreii Ba-
BHJIOBY, 1997 T.) 1 BOCTOYHOM NPHOPEKHON YacTH
ITewopckoro mops (13-it peitc HUC «Axamemuk
Cepreii BaBunosy, 1998 1.).

[IpoGsl BoOABI AN M3BJIEUEHUS B3BECH IO
paspe3y BOAHOHM TOJNIIM OTOMPAIHCH C TTOMOIIBIO
30-IUTPOBOrO BHHHUIUIACTOBOI'O OaTromerpa, a ¢
IIOBEPXHOCTH - BeApoM. llomyueHHble poObI BOIBI
(ot 1 no 10 ) GunbTpoOBaIKCh Yepe3 MpeaBapH-
TEJIHO B3BEILEHHBIC SACPHBIE (QUILTPBHI JUAMET-
poMm 17 MM, ¢ pazmepom 1mop 0.45 MM, OUIBTPHI
BBICYIIMBAIUCH IpH Temmepatype 50°C u B3Bemu-
BaJIMCh TOBTOPHO JJIsI OINpENeleHUs KOHIEHTpa-
LMY B3BECH B BOJE.

Ha Bcex cranmusax 11-ro u 13-ro peiicos
HUC «Axagemux Cepreii BaBuioB» mnomydeHbl
BEPTUKAIbHBIC KPHBBIE IIOKa3aTesisl OCiabieHHs
cBeTa. BenMuuHBI 3TOTO MOKa3aTelss MEPEeCUUTHI-
BaJIHUCh 10 SMIHMPHYECKON (OopMysie Ha KOHIICH-
Tpamuro B3BecH [Aubyramos u op., 1999].

IIpuroToBneHue npenapaTroB Ajsl MUHEpaA-
JIOTHYECKHUX HCCIEIOBAHUN OCYIIECTBIISAIIOCH II0
METOJy CYCIEH3MH C HCITIOJIb30BAaHUEM YJIbTPa3BY-
koBoro aucnepraropa «Y3JH-A». U3zyuenue npo0
MIPOBOJUIIOCH C MOMOIIBIO AJIEKTPOHHOTO MHKPO-
ckomna «JEM-100C», ocHalIeHHOTO TOHHOMETPOM
C yrJoM HakioHa +60° ¥ 3HeproAucCnepcUuOHHOU
npuctaBkoit «KEVEX-5100». C xa» ol 4acTHIIBI
MoJTyyanu Hu300pa’keHHe Ha TPOCBET, dHEProjuc-
MIEPCUOHHBIN CIIEKTP U ANEKTPOHOTpaMMY.

BanoBblil XMMHYECKHI COCTaB B3BECH OII-
penensuics PeHTTeHO(IIOOPECIEHTHBIM METOIOM
Ha npudope «VRA-30» B aHanmuTHyeckoi nabopa-
topun MHcTUTyTa OKeaHonoruu (aHamutuk T.I.
Ky3pmuna).
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Puc. 1. Cxembl pacnonoxeHus craHiuii orbopa npod B3BeCH.

PE3VJIbTATBI UCCIIEJOBAHUA

Ha cranmum 847, Haxopndielica Ha HOX-
HOM ckJoHe lleHTpansHoil bapeHueBomMopckoi
BO3BBIIIEHHOCTH, KOHIIEHTPAlHsS B3BECH B IPH-
JIOHHOM He(eJONTHOM cJloe HaxoauTcs (Cyas 1o
MoKa3aTelNto ociadieHus ceera) B mpenenax 0.4-
0.6 mr/n u ObIcTpO yOBIBa€T KBEPXY /O BEIUUYHMH
MeHee (0.2 MT/iI, XapaKTepHBIX ISl MPO3PATHOTO
MPOMEKYTOYHOTO CJI0st. XOPOIIO BBIPAXKEH TaKKe
noBepxHOCTHBIH (0-30 M) HeEIOUIHBINA CIOMH, Tae
KoHITeHTpamus B3Becu mocturaer 0.4-0.6 wmr/i
[Aiibyramos u op., 1999].

MuHepanoruuecKkuil aHallu3 BBITIOJTHEH B
nmpobax B3BecH m3 moBepxHocTHOTO (0 M) M mpH-
JOHHOTO HedenonaHbix cioeB. Cpean TeppureH-
HBIX MMHEpaJlOB ompejeneHsl KkBapl (25-28%),
nonieBeie mmatel (15-18%), xyopuT + KaoIWHUT
(15-44%), nmmart (20-22%) 71 TWIOXO OKPUCTAIUIN-
30BaHHBIN ciaroaucThiii arperat (5%) (3a 100%
MPUHATO KOJUYECTBO OIPENesieMbIX B (HIBTPE
MuHepasioB). M3 okcuruapokcumaoB Fe u Mn B mo-

BEpPXHOCTHOH mpobe MIPUCYTCTBYET Mn-
(hepokcuTHT W B HEOONBIIIOM KONWYeCTBE - Fe-
BepHaauT. B mpumoHHON B3Becu Mn-(hepoKCHUTHUT
OTCYTCTBYET, YCTAaHOBJIEHBI TOJIEKO MapTraHIEBbIC
MUHEpaJbl - BEPHAAUT M OTICIbHBIE TOHKHE dHe-
myiikun  OepHeccuTa. bezxkene3swcTeiii  BEpHAAUT
XapakTepu3yercss OMM3KHUMU K TEeKCaroHaJbHOMY
OepHeccuty Mopdosorueii u cocraBoMm (puc. 2,
0,8). Ho Ha momy4eHHBIX OT €ro YacTHII JJIEKTPO-
HOTpaMMax MPHCYTCTBYIOT TOJIBKO Oa3HCHBIC OT-
paxenus hkO [/ opuros u op., 1997].

B Bocrounoit wactu Iledopckoro mopst
H3y4YeHbl POOBI TOBEPXHOCTHOM B3BECH C OJHM3KO
pacnionoxeHHsix cranuumii 1099, 1101, 1103 u
1104, a Taxxe ¢ ropuzonToB (0T 0 Mo 15 M) cTaH-
o 1097. TeppureHHas cocTaBigoomas mpea-
CTaBJCHA TEMH K€ MUHEpallaMU, KOTOpbIE BCTpe-
YeHbl Ha CT. 847, HO COOTHOUIEHUS] UX BapbUPYIOT
B IIUPOKUX Tpeenax: KBapil -oT 5-6 mo 43-45%;
nonessle mmatel - oT 10-13 mo 36%; xmoputr +
KaoJIMHHUT - OT 23-26 mo 30-36%; MIIUT U CIIOABI
(B OCHOBHOM CITFOAMCTHIE arperartsl) -okosio 10%.



Taommma 1. [Tannsie o cranuusx npodoorbopa

K:mp;mn;n"m
MNe e, ACB- [nyouua, m | FopuzonTsl npodootGopa, M
| WHPOTA CEB. [ONTOTA BOCT.

847 | 73°25' 377007 234 0.230

1097 ' 69°07° 5817 0,1;3,7,11, 15
1099 69706 58°02° 20 0

1101 09°01" 58°20° 15 0

1103 69°05° 58°30° 15 0

1104 69°10° 589217 18 4]

Cpend OKCHTHAPOKCHIHBIX MHHEPaIoB  Mn-(pepOKCHTUT OTCYTCTBYET, HET 3[IeCh U MPOTO-

JKele3a W Maprafila B TOBEPXHOCTHBIX MpoOax
npeobianaeT Mn-GepoKCUTHT, a Ha JBYX CTaHI[H-
ax (1101 u 1104) omnpeneneHo MpUCYTCTBHE B He-
3HAYUTENFHOM KOJIMYECTBE TPOTOhEPPUTHIPUTA
(cMm. puc. 2a). Ha smexktpoHOrpamMmax, MOTy4YCH-
HBIX OT YaCTHIl STOr0 TMAPOKCHJIA JKele3a Bcerna
(buKcHpyrOTCS 1Ba OTHOCUTENFHO IIMPOKHUX KOJIb-
eBbIX pediekca ¢ d = 2.5 u 1.5 A, cBuzmerensct-
BYIOIIMX O TaKOW YJIBTPAJUCIEPCHOCTUA JaHHBIX
00pa3oBaHui, MPU KOTOPOH (pakTHUECKH coXpaHs-
eTCsl JUIIb JByMEpHas CTPYKTypHas MNepHoaAnd-
HOCTh MuHepana. Takas ¢a3a 1 OTMEUYeHa KakK Ipo-
Topeppuruaput. Yactuipl npoTodeppUruIpUTa
UMeI0T OakTepuanbHOMOA00HEIe (popmbl. Dopma
BBIJIEJICHUH U OKPUCTAJUIM30BAHHOCTH YKa3bIBAIOT
Ha ayTHTCHHOE IMPOMCXOXJEHHE NaHHBIX 00pa3o-
BaHMWA. B moanoBepxHOCTHBIX closix Ha cT. 1097
(1,3,7, 11 u 15 M) obGHapyxeH réTur, a B MPUI0H-
HeIX (11 u 15 M) npucyTcTByeT Oe3xene3ucCThIi
BEPHATUT.

Xumugeckuii cocraB (Tabil. 2) XapakTtepu-
3yeT TEPPUTCHHYIO (aTIOMOCHIMKATHYIO) COCTaB-
JISIONLIYIO B3BECH, TOTAA KaK COJEpKaHUE ayTUT€H-
HBIX OKCHTHJIPOKCHJIOB Xelle3a, a OCOOCHHO Map-
raHia, Ha HEM MPaKTHYECKH HE CKa3bIBaeTCs.
Kpaitne HM3KOE copep:kaHHE B3BEIIEHHOIO Map-
TaHlla Jaxe B MPUOPEKHBIX BOJAaX IOATBEPIKIACT
npeobiaianie pacTBOpEeHHOU (HOPMBI €ro MUTpa-
nuu. KoHIeHTpanys B3BEIIEHHOTO jKeje3a U OT-
Homenne Fe/Al HaxonsTcs B mpenenax BEIHYUH,
OOBIYHBIX JJIS1 TEPPUTCHHOTO MaTepHana.

OBCYXJIEHUE PE3VJIbTATOB

B pesynbrare npoBeAeHHBIX MHUHEPAIOTH-
YEeCKHX HMCCIEIOBAaHUI YCTAaHOBJIEHO NMPHUCYTCTBHE
KPUCTAUIMYECKUX MUHEPAJIBbHBIX (Da3 OKCUTHAPOK-
CUJIOB Kelle3a U MapraHia Kak B MOBEPXHOCTHOM,
TaK U B IPUJOHHOW BOJHOM B3BECHU JIBYX PalOHOB:
OTKpBITON yacTu bapeHiieBa MOpsi U IPUOPEIKHOTO
MeNnKoBoAbs [leuopckoro Mops.

B 1OBEpXHOCTHOM C€J0€ NOBBIIIEHHOMN
MYTHOCTH OOOWX pPailOHOB TIOCTOSTHHO IPHUCYTCT-
ByeT MapraHueBblii (PepPOKCUTHT, Ha CT. 847 BCTpe-
YeH Tak)Ke BEpHaIuT, a Ha cTtaHuusIx 1067-1104 -
npotodeppuruapur. B HpHIOHHOM TOpPHU30HTE

tdheppurnapura. Ecam HCKIIOYNTH TETUT, BCTpe-
YEeHHBI BO B3BECH IMOJIMOBEPXHOCTHBIX T'OPU30H-
toB (1-11 M) Ha cT. 1097 U EMerOIHIA, CKOpee BCe-
ro, TEPPUTCHHOE MPOUCXOXKICHHE, TO B TPUIOH-
HOM He(EeIOHIHOM CII0€ TPHUCYTCTBYIOT TOJBKO
MapraHieBble MUHEpPANbl - BEPHAAUT U MHOT/AA B
BUJI€ OTAETbHBIX YEIIyeK - OEPHECCHUT.

TeHneHIMsT pa3feneHuss KeNe3UCTBIX M
MapratieBbIX MHHEPAJIOB MEXKIY MOBEPXHOCTHBIM
U TPUIOHHBIM HE(EIOWAHBIM CIOSIMH BpsI JIH
cinyuaiiHa. BO3MOXHO, 4TO OHAa OTpaXkaeT pasiiv-
qusl B QU3MKO-XUMHUYECKHX YCJIOBHAX CPEIbl MH-
HepanooOpa3oBaHus (KACIOPOAHOM pexume, Eh,
pH, koumenrpamum pactBopeHHBIX (opm Fe u
Mn). Henp3si MCKIIIOYHMTH TaKKe PoJib OMOreOoXH-
MHUYECKMX MPOLIECCOB M OaKTEpHaJIbHOMN nesiTenb-
HOCTH. B kauecTBe mpeaBapuUTEIBHOW paboueit
TUIOTE3bl PACCMOTPUM 3/1€Ch JIUIIb OJUH W3 BO3-
MOYHBIX BAPUAHTOB O0BSICHEHHSL.

IIpunoHHbIN HEQETOUTHBIA CIIONH TOCTH-
naetca B 000MX pailoOHax 0OOraleHHBIMH OpPTaHu-
YECKUM BEILECTBOM TOJIOLIEHOBBIMHM OCaJKaMH, B
KOTOPBIX pa3BUBAIOTCS MHTCHCHBHBIE paHHeIUare-
HETUYECKHE TPOIECCHI CyIb(aTpeayKIuu ¢ oopa-
30BaHUEM TUAPOTPOUIINTA. B BOocCTaHOBUTENHHOMN
Cpeme OCalIKkOB MapraHel] HEepexoguT B IBYXBa-
neHTHyI0 Gopmy ¥ mudPyHIUpPYeT B MPUIOHHYIO
Boxy. O0orameHuro NpUAOHHBIX BOJ PacTBOPEH-
HBIM MaprafieM CIIOCOOCTBYIOT MpoLecchl Ono-
TypOauy 1 NOBTOPHOI'O B3MYYHMBAHUS IIOBEPXHO-
CTHOT'O CJIOSI OCAJKOB.

PeakumoHHOCTIOCOOHOE ~ IBYXBaJICHTHOE
JKEJNe30 CBS3BIBACTCS B XOAE€ Cynb(aTpeayKUIuHu B
THIPOTPOMINTE M IHpHUTE. YacTb pacTBOPEHHOTO
JIByXBaJICHTHOTO JK€Je3a MUTPHUPYET U3 BOCCTAHO-
BUTEJIBHOM 30HBI K MOBEPXHOCTH ocaakoB. Ha
OKHCJIMTEJIEHO-BOCCTAHOBUTEIBHOM Gapnepe
JIBYXBAJICHTHOE JKEJNe30 OKHUCIseTCs, oboramas
MMOBEPXHOCTHBIM CIOW Hauiaka U GOpMHUpPYs XKele-
3ucThle KOHKpeuuu. llmutyateie u OGuomopdHbie
TpyOuaTble KOHKpELHH BCTPEYEHBI HAa KOHTAaKTE
OKHCIIEHHOTO W BOCCTaHOBJIEHHOT'O CJIOEB Ha CT.
847, mpuueM 371eCh B UX COCTaBe OOHapy’>KeH, Ha-
psAxy ¢ OOBIYHBIM (pepokcuTuTOM, TreMaTuT. Kak
nokazanmu B.A. Jpunm c¢ coaBropamu [/995],



(B)

Pue. 2. 31eKTPOHHO-MHKPOCKONHYECKOe H300pakeHHe
DAKTEPHONOAODHBIX YacTHI] npoToeppPHIHAPHTa, VBE.
*30000 (a); 3NeKTPOHHO-MHKPOCKONHUECKDE H300pa-
wenne, yeen. x35000 (0) u anekTpoHorpaMMa (B) Hely-
€K 0eKeNe3nCTOrO BEPHANHTA.

reMaTHT MOXKET o0pa3oBaThCsi Ipu mpeoOpaszoBa-
HUM METacTaOWIBHOTO (DeppUruIpuTa, B COCTaB
KOTOPOTO BXOJUT YJAbTpaJuCIiepCHbIN reMatut. Ha
cT. 847 mpoTtodeppUrHAPUT BO B3BECH HE HAWICH,
HO OH OBLIT OOHApYyKEH B MOBEPXHOCTHOW B3BECH
Tledopckoro mops.

Pacxon xuciopona Ha pasnokeHHe opra-
HUYECKOT'O BEIECTBA MPUBOJUT K €r0 JSPUINTY B
MpUIOHHOK Bone. OOWiMe B3BEIMIEHHOTO M OCe-
JIAIOIIET0 Ha TIOBEPXHOCTh JHA OpPTraHMYECKOTro
JIETpUTA CO3acT OJIATONMPHUATHYIO CPEAy IS MHUK-
podopsr bakTepuid.

Panee B pasznmunbIx paborax Oblua ITOKa-
3aHa ONpeAessIonas pojb OakTepHalbHOH Jes-
TENBHOCTH B CO3JaHUM (PU3IUKO-XHMHUUECKOH 00-
CTaHOBKH, OJarompusaTHOW i1 oOpa3zoBaHus Oep-
Heccuta [/ opuikos u op., 1992, Jyoununa, 1978).
Yemyiiku 0e€3Kene3ucToro BEpHAIUTa, HaxOms-
mpiecs ¢ 4elryikamu OepHecchTa B TECHOW acco-
[AAIAA, TIPEACTABISIOT CO00# MPOTYKTHI OUOTCH-
HOTO 3aMeIEHHs MTOCIIEIHETO.

Coderanne Ha3BaHHBIX YCIIOBHH JIOIDKHO
MPUBECTH K OTHOCHTEIBHOMY OOOTAICHUIO TPH-
JOHHOTO HE(ETOUIHOTO CIIOSl PACTBOPEHHBIM Map-
TaHIEeM U K OTICICHHUIO IOCIEAHEr0 OT PeaKoH-
HOCIIOCOOHOTO JKene3a, KOTopoe (uKcupyercss B
ocaZiKkax M KOHKpEUHUsAX. ITO CO3MAeT, MO HalleMy
MHEHUIO, MIPEANOCHUIKH AJIsl OTIO0XKEHUS Ha 4acTH-
1IaX B3BECH MapraHIEBBIX MHHEPAIIOB - Oe3xkere-
3WCTOT0 BEpHAaUTa W HMHOTHAa OepHeccuta. Map-
TaHIEeBblE MHUHEpabl MPUIOHHONH B3BECH Npea-
CTaBJIAIOT COOOH AIEMEHT PENUKIMHTa MapraHia 1
HE YYacTBYIOT HEMOCPEICTBEHHO B (POPMUPOBAHUH
0CaJIKOB MJIM KOHKpELHi, I/ie MpeodaIatatoT Kee-
3HUCTHIE (a3bl.

B moBepxHOCTHOM HE(EIONIHOM CIIOE,
W30JIUPOBAHHOM OT MPUAOHHOTO MPO3PaYHBIMU
MPOMEXKYTOYHBIMU BOJIAMH, «IOJIHUTKA» PacTBO-
PEHHBIM MapraHileM H3 OCaJKOB OTCYTCTBYET.
Munepansl okCUrHIpokcuaoB Fe u Mn Beimanarot
Ha YacTHLaX B3BECH NPHU (JOHOBBIX COOTHOIICHHUSX
3THX 3JIEMEHTOB B MOPCKOH BOJI€ B YCJIOBHUSX Ha-
CBILIICHHSI BOJBI KuciaopojgoM. OOpasyrorcs mpe-
MMYIIECTBEHHO JKEJIE3HCThle MHUHepalsl - Mn-
(hepOKCUTHT, WHOTAA NPOTOGEPPUTHUIPUT, TOT/A
KaK MapraHIiieBbIe (has3bl peaKu.

YacTuiel npoToGeppurupura UMEIT sIp-
KO BBIpa)KEHHBIE OaKTepHaIbHbIE POPMBI, UYTO CBH-
JIETENECTBYET O OaKTepHaTbHOM TEeHE3HCE 3TOTO
MuHepana. [1omoOHBI THAPOKCUA JKene3a, Mpe-
CTaBISIOIIMI CcO00l OakTepuanbHBIE CTPYKTYPHI
(Gallionella), conep>xamuii KpeMHUI B BHJIE OTa-
Jla, YCTAaHOBJIEH paHee B PsA€ THAPOTEPMAITBHBIX
oOpazoBanuii [/ opuxos u op., 1992 a, 6; I'opwkos
u op., 1989]. YnerpanucnepcHasi mpoTopeppurui-
puTHas ¢asza, BeposTHO, 00pa30BaIach BCICACTBHE
Kak OBICTPOro OMOTCHHOT'O TPOLECCca OTIOKEHHUS,
TaKk U MPUCYTCTBHS KpeMHe3eMa, SBUBIIErOCs J10-
MOJTHUTENHHBIM (PAaKTOPOM HU3KOW KPHCTALUTUIHO-
CTH OIUCHIBAEMOM MUHEPATIbHOMN (ha3bl.

3AKJIKOYEHUE

1. Bo B3Becu u3 1eHTpaibHOl yactu ba-
peHIleBa MOPSI U M3 BOCTOYHOM MPUOPEKHON 30HBI
[Tewopckoro Mopst onpeneiaeHsl ayTUTEHHbIE KpU-
crammdeckne (Ha3sl OKCUTHAPOKCHIOB Fe 1 Mn.



Ta6nuua 2. Copgepxanue B3BelicHHbIX (hopM 3nemenTos B Boflax [lewopckoro Mopa, Mr/n

Cranups | Fop., M 510, TiO, Al Oy Fe 04 MnO MgO Ca0 KO
1097 0 0.75 0.012 0.21 0.11 0.0029 0.06 0.054 0.05
1 2.13 0.027 (.63 0.27 0.0078 0.13 0.110 0.13

3 0.25 0.004 (.10 0.04 0.0011 0.03 0.028 0.02

7 0.95 0.014 0.27 0.13 0.0014 0.08 0.066 0.06

11 0.24 0.004 0.08 0.03 0.0002 0.02 0.021 0.01

15 0.96 0.013 0.28 0.12 HE O0H. 0.10 0.078 0.08

1099 0 1.33 0.017 0.42 0.18 0.0028 0.10 0.087 0.08
1101 0 0.24 0.004 0.06 0.04 0.0001 0.03 0.024 0.01
1103 0 0.40 0.008 0.13 0.06 0.0010 0.04 0.045 0.02
1104 0 0.84 0.010 0.26 0.11 0.0037 0.04 0.060 0.05

B moBepXHOCTHOM cllo€ BOJ MPUCYTCTBYIOT Tpe-
WMYIIECTBEHHO Kelle3ncTeie MuHepansl (Mn-
(depokcurut, mnpoTodeppuruapuT), peako Fe-
BEPHAIUT, a B TNPUAOHHBIX BOJaX OOHApPY KEHBI
MapraHIeBble MUHEpaIbl (0€3)KeIe3UCThI BEepHA-
JIUT, B MAJIBIX KOJTUYECTBaX OCPHECCHUT).

2. Ilpennonaraercsi, 4To pa3lciicHHE XKe-
JIE3UCTHIX ¥ MapraHieBbX (a3 oOyCIOBIEHO HO-
TOJTHUTEIBHON MOCTaBKOM pPacTBOPEHHOTO Map-
raHia B MPHJOHHBIC BOJbI MPU BOCCTAHOBUTEIb-
HOM JHareHese, a Takke JAe(puInuTOM KHUCIOpoa B
MIPUIOHHOM He(eTOnTHOM CIIoe.

3. Boigenenus muHepanoB Fe u Mn Bo
B3BECH, NPOMCXOJAINEEe MPH ydYacTHH OakTepui,
MPEJICTARNISIOT CO00M MOOOUHBIH 3PPEKT KPYroBo-
pora >xene3a u Mapranna. I[Ipsmo B mporeccax
0CaaK000pa3oBaHust Wik (HOPMHUPOBAHUS KOHKpPE-
LUH 3TH MUHEPAJIbl HE YYaCTBYIOT.

ABTOpHI BBIpaxaroT OnaromapHoctp H.A.
AHOynaToBy 3a TIOMOIIb B MTOyYEHUN MaTEPHAJIOB
u H.B. [TonurtoBoii 3a yuactue B mpobooTOope.

PaGora BrInonHeHa ipyu (PUHAHCOBOWM TO/I-
nepxke Poccuiickoro ¢onma ¢dyHIaMeHTaTBHBIX
nccnenoBanuit, rpadt Ne 99-05-64919 u INTAS Ne
91-1881.
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