r.hHD-depge%
o \4?»3 pec

FEO/IOTHA .

H MHHEPA(IBHO-CbIPbEBbIE e

PECYPCbl CHBHPH 48
EXXEKBAPTAJIbHbIA HAYYHO-TEXHUYECKUW XXYPHAT =

U.I. Tamekos, B. b. JamduHos, B.J1.l[apmaes, A. E. bydak. Komnnescsas reo-
noro-reopmuanyeckan Mofenb BEpXHeW YacTu paspesa Cpenuemnrmaﬁcxo-
ro 30M0TOPYAHOIO MECTOPOMKACHMA. .....ccuvviirreerurnssesesresneeenieieanen 4
C./l. lWesbipes. [ucTtaHunoHHas GnaropogHOMETannbHas METANOreHUA
HanbHero Boctoka Poccun — HOBble BO3MOXHOCTW MPOTrHO3a (Ha npwmepe
aHanu3a 1ro-BoCTO4HOM OKpauHbl CMOMPCKOro KpaToHa).........cceeeeoo.. 81

Pazpnen 6. CoBpemeHHbIe Npouecchl GOpMUpOBaHMS
PYAHOW MUHepanu3auuu 6naropoaHbIX, peakmx
U pagMoaKkTUBHbLIX 3NTEMEHTOB

W.C. Kupuyvenko, E.B.Jlazapeea, C.M.>Xmoduk, A4.K.BensHuH, O.J1.0Ozo-
podHukoea, [1.B.MupowHuyeHko. [eoOXUMMUYECKUE U MUHepanoru4eckue
ocoBeHHOCTH AOHHOro ocajaka rpsAsesoro kotna «Cuabli» (kanbgepa Y3oH,
M B TR e e S e e G o R R S iS55 5550 87
T. . Mapkosuy, /1. M. Pazeopomuesa, B. M. Ucynoe, /1.1 lunuHckasn, A. I Bna-
dumupos. Ummobunusaums ypasa AOHHBIMKU OCaAKaMu COMeHbIX 03ep cese-

PO-3ANAAHON MOHTOMUM. ... ieieniieeesaereeseessae e ssessasasssassesasssasssnsasssesssessennes 93
H.A. Pocnsakos, C.M.Xmoduk, B.[]. Cmpaxosenko, KO.C. Bocens. [eoxumus
ypaHa B npoueccax BblBEeTPUBaHUA U TMAPOreHHoro pynoobpasosaHus........... 97

Pasgen 7. Ponbs MUKPOOPraHM3MoB B KOHLEHTPUPOBaHUM
GnaropoaHbIX, peaKuX U PaANOaKTUBHLIX 3NIEMEHTOB

C.M.2Kmoduk, W.C.Kupuverko, O.K.BensHuH, O.M.Xnbicmos. ®akTopbl,
KOHTpONUpylWwue pacnpegenexne ypaHa, c¢occhopa ¥ MUKPOINEMEHTOB

B ocaakax Akanemudveckoro xpebTta ozepa baitkan (St8, St11)........cccceveviees 103
E.B./1azapesa. OcobeHHOCT MUHepanoobpa3oBaHus B MUKPOBHLIX cO06-
LBCTBAX. ....onrypasamsssmrsnanssssansapsonsie s e rnanaidiss foemsss b seast s pGebadins nussnnns sasanassmsnsrasssanase 107

I A.JleoHosa, B.A. Bobpos, M. A. KnumuH, T. A. Konomesa, C. K. KpusoHozos.
PegkosemenbHble 3nemMeHTsl B rofioLE€HOBOM pa3spese canponens osepa
O4KM (KOKHOE TTPHUBAMKATIBE) ...c.vveveeiveeueeueeaeeseesseesseesbesnnssanesnessaeesnesssesssssnnanns 113
A.E.Manbuyes, E.B.Ma3apesa, I A.lleoHoea, B.A.Bo6pos, /1.B. MupowHu-
yeHKo. MMHepanbHblil COCTaB M re0XUMMMUS roNoLLeHOBOro paspeaa canpone-
na o3epa MunsenuHckoe (HoBocMBupcekaa obnactb)........ccveeveeeceececevecreennenn. 118

Pasgen 8. Npo6nemsbi oLleHKU U OCBOEHUA
TeXHOreHHbIX MeCTOPOXAEHUH

. H. Msizkas, E. B. lTasapesa, M. A.lycmaumuc, B. /1. Llep6os, C. M. Xmoduk.
Mepepacnpenenexnve Au n Ag mexay otxogamu oborawenus pya Hoeo-Yp-

CKOro MecTopoXaeHusi u TOphOM B CUCTEME XBOCTOXPAHUINLLA. ........cccevveeee. 123
A.B.lMMmuysiH. Npobnembl OCBOEHUA TEXHOTEHHbIX MecTopoXaeHuin 3aban-
£: 7115 - PO RO NS e 3 e TS P A TN 1 R S S AT 128

Pasnen 9. AHanuTu4yeckue MeToabl onpeaeneHnsa
6naropoaHbIX U PaAUOAKTUBHbLIX 3/IEMEHTOB

0. C. Bocens, B.[. CmpaxoseHko, H. B. Makapoea. MNpumeHeHne metoaa no-
CnefoBaTeNnbHOrO BbillenaynBaHus M anbga-cnekTpoMeTpun ANA U3yYeHUs
nyTei murpauum u cnocoboe HakonneHns U B KOMNOHeHTax 03epHbIX CUCTEM.... 131

Paznen 10. MpoGnembl NOAroToBKK KaapoB
(cneumanucTbl, acCNMpPaHTbI)
E. I Asukos, /1. I1. Puxearos. OpraHMsauvs v NogrotoBka cneuvanucTos

B obnactu ypaHoBoi reonoruv Ha G6a3e MexayHapoaHoro Hay4Ho-obpaso-
BaTenbHOro ueHTpa TOMCKOro NONUTEXHUYECKOrO YHUBEPCHUTETA .....ccvveeueeennns 136



Paaden 7

YK (550 47+540)[(552.5:550 72/ 73)051.794](571.14)

MHHEPA/IBHBEIM COCTAB H T'EOXHMHA I'OAOLEHOBOI'O PA3PE3A
CAIIFOIIEIA O3EPA MHH3E/(IHHCROE (HOBOCHBHFPCKAX OBIACTD)

A.E.Maabues, E.B.{lasapepa, I A.{deoHoBa, B.A.Bofpos, (1. B. MHPOMIHHYEHKO

HMaydeH XMMUYECKEA W MHeRaneHeIR CocTae NATHMMETROBOMC KepHa 02, MuHaenmHcKkoe (Hosoonbnp-
ckan obnacte). B Tedenve G000 neT B c2epe QopMUpOBanMch OpraHo-MMHEepansHeE OTNOXEHWA C BbICO-
KWM CoOep#aHren kapbodatoe (go 70 %) Paznv4aeTcAa makpoduToreHHed (0-290 cm) 1 TopdAHNCTEIM
canponene (280460 cMm), oTpamakl e OBa 3Tana HaKoNMNeHWA: cHadana 570 Oeina 3afonoYeHHan HMaK-
Ha, a NnozgHes Ha ee MecTe obpazoBanock 0zepo. BeicoKoe codepxanne kKapboHaTa B canpanens cBAZAHD
C OTNMHEHMEM B PedyneTaTe ¥eMOreHHOro ocasdeHna U2 pacTeopa M BHMOTeHHOr0 HAaKOoNMNEHWA aparoH1Ta
MOMMKICKAMM W KANEUWTA pacTeHkAMK-canponeneofpazoeatenenAmMi. KaneumT codepHiT nprMece Mg
WM 5r Mo BceMy paspeay pacnpocTpaHeHsl BMoreHHsIA KpeMHe3eM B BUOE CTBOPOK AMATOMOBRX BOOOPOC-
Ner 1 OKpeMHeHHEIX YacTer makpoduToe M hpambonganeHe ¥ NKpKT. B TopdARKMCcTOM canponene obHapy-
WeHbl HoeooOpazoBaHHele BapkT W TMNC. B BepxHMx ropracHTax kepHa (0-30 cw) HabnogaeTcA NoBkILW e-
HWe cofepwaHia Zn, Cu W Ag, kKoTopoe MoxeT BEITe CBAZEHO C aHTPONOMEHHEIM 3arpAZHEHWEM WM MKKDO-
BONOMMHE CHMM KOHLUEHTRMPOBAHMEM 3NEeMEHTOB.

No3c.Y.2 2014

Knioyegble cROga: cannonans, MUHSHGMbALIE COCMan BUOMUHENGNE] MURENEMO00NE308aHIS,

MINERAL COMPOSITION AND GQEOCHEMISTRY OF THE HOLOCENE SECTION
SAPROPEL IN MINZELINSKOYE LAKE (NOVOSIBIRSK REGION)

A.E. Maltsev, E.V. Lazareva, G.A.Leonova, V.A.Bobrov, L.V, Miroshnichenko

The chemical and mineral composition of 5 m core in Mizelinskoye Lake, Movosibirsk region is studied.
Organo-mineral sediments with high carbonate content {up to 70%) have been formed in the lake during
6,000 years. Macrophytogenic (0-290 cm) and peaty (290-4E80 cm) types of sapropel can be distinguished
in the lake. These types reflect two accumulation stages —at first it was a swamped lowland and later it
wias transformed into a lake. High carbonate content in sapropel is associated with sedimentation due to
chemogenic depositing from solution and biogenic accumulation of aragonite by mollusks and calcite by plants
(sapropel-creators). Calcite contains an admixture of Mg and Sr. The biogenic silica is distributed throughout
the section in the form of diatom valves and silicified parts of macrophytes and framboidal pyrite throughout
the section. Neogenic barite and gypsum are discovered in a peaty sapropel. Increased contents of Zn, Cu
W Ag are observed in upper core horizons (0-30 cm). It can be concermed with anthropogenic pollution or

microbiological concentration of elements.

Keywords: sapropel minaral comnposition, biorminarals, minera! formation.

HakonneHue canponenei — xapakTepHas Yyepta
BeccTouHbIX 03ep ymepeHHoro nofaca [8, 11]. Ycno-
BEWA lora 3anagHoi Cubupu BnaronpuAaTHbl gna ca-
nponenecbpazoBaHua. bonbwuHcTBO 03ep Hebonb-
Wwue, MenkoeoaHble, cnabo- unn HenpoTodHble. B Ha-
cToflee BpeMA HemHoro nybnukauuid no nccnego-
BaHWio canponened ozep 3anagHoil Cubupu, noces-
W eHHbIX NaneoKnuMaTuvecknm npobnemam [12, 13]
W reoxuMnin o3epHblx canponeneid [1, 6]. B pamkax
noapobHod WHEEHTapUzaUWMn 3anexkeld canponenei
B Hoeocnbupckoii obnactw npoeegeHo AgeTanbHoe
M3yJeHWe, BKNIOYAOW ee UCCNEA0BAHNE MeoXnMUYe-
CKMX W MUHepanoruveckux ocobeHHocTell cocTaga,
obbekTom koToporo Benu canponenn o3. MuHzen uH-
CKOE, COAEP3KALL Ero 3HaUMTENEHbIE 3anachl ChipbA.

Ozepo MuHzenMHcKoe pacnonoxeHo Ha Teppace
nesoro bepera p. O6b B ceBepo-BocTOMHOW YacTh Ko-
nbiBaHckoro pailoHa Hoeocnbupckoii obnactu. JnuHa
ozepa 12 km, HanbonbwaAa wupuHa 2,2 KM, cpedHAs
rnybuHa meHee 1 M (MakcumanbHag 3,5 M), nnowaab
12,6 km?, zanacbl canponena okono 8160 Twic. T [9].

M CO PAH (HoeoocuBupok)
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MpuTOKOB 03ep0 HE MMEET, U3 Hero BbiTekaeT p. Kpy-
TMwka. O3epo pacnonokeHo cpegu neca (kedp, co-
cHa, bepe3za) u 06wWKpHbIX HonoT. Tun 3apacTtaHWA Bo-
JoeMa CMellaHHbIA: coYeTaHWe CNNaBuH U 0BLIKUPHBIX
3apocned. B npubpexHol 30He JOMWHMPYIOT MaKpo-
b uThl: TpocTHUK (Phragmifes australis), poroz (Typha
latifolia), pasnWyHble BWAbI 0COK, B AKEATOPWUH OCHOB-
HbiM MOTPYXeHHbIM MakpogWUTOM HBRASTCA YPYTb
(Myriophyllum sibiricanm). B aBrycte 2012 r. B 03epe
BUGPALMOHHBIM MeTOA0M € WCMONb3OBaHMEM MopLu-
HeBoro npobooTbopHuka npobypeHa ckBaxuMHa (Koop-
AuHatbl 55°53° c.w., 83°23 B.4.) rmybuHor 5 m [13].
KepH gnameTpom 7,5 CM HenpepbiBHbIA N MMeeT HeHa-
PYLUEHHYIO CTPYKTYPY.

CornacHo knaccudcmkayun A. W. Mepenbmana
[10], BOAbI 038pa OTHOCATCA K rpynne XonNoAHbIX, TUNY
okucneHHblx (Eh = 300 mV, O, = 4,3 mr/n), knaccy
HelTpanbHbix 1 cnabowenoddblx (pH = 8,3), cemeli-
CTBY NpecHblX Boj, (MuHepanusauyusa 0,23 r/n), rug-
pokapBoHaTHOMY BHAY C KOMMNEKCHBIM KaTWOHHbBIM
cocTaBom, B KOTopom npecbnagaet Ca, Ho gonu Na
u Mg ebicokn (HCO_158, CF 24,4, 50,* 2,3, Ca* 20,
Mg+ 8, Na* 12, K 0,2 mr/n).
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Puc. 1. Crpaturpachna 1 OCHOBHbIE KOMIMOHEHTbI 40HHbIX
otnoxkeHnid 03. MuHzenuHckoe

1 — makpodpuToreHHbid canponene (0—290 cm); 2 — Topdpa-
HUcTBIA canponenb (290-310 cm); 3 — Topd (310-320 cm);
4 — cunbHO pasnoKUBWMWACA TopAHWCTEIA canponene
(320—-460 cm); 5 — necok (460-500 cm). 3onbHOCTE onpe-
JeneHa npu npokanneaHuu ocagka npun 450 °C

BepxHUA cnol o3epHblX OTNOXEHUWA npef-
cTaBneH MaKpodWTOMEHHbIM canponenemM, HUXKe
saneraeT pasnoXUBWWACH TOpAHUCTEIA canpo-
nenb, ero nogctunaeT cnol Topda, nepexog AWM
B TEMHbIA CUNBHO pPasNOXMBLUMACA (3aMEeTHbI Npo-
ueccbl rymuchukayun) TopchAHACTEIA canponenb
¢ BonbWWM KONWYECTBOM PaKoOBUH racTponog
Planorbidae n Ostracoda (puc. 1). Hanudne atux
CKONMEeHWA, NO-BUAWMOMY, OTpaKaeT KpaTKoBpe-
MeEHHYHK ¢hasy MenkoBogHoro sBTpodiHOrC BOAO-
ema. O3epHble OTNOXKEHWA NOACTUNAKTCA NMECKOM.
Mo gaHHBIM paguoyrnepogHoro AaTUp OBaHUA 4Nu-

TENBHOCTE HAKONNEHUR canponens oueHWBaeTcs
B 6000 neT.

B nHTepeane 0—460 cMm, OT HUKHUX MOPU3DHTOB
K BEPXHUM HabnwpgaeTcs NNaBHOE CHWKEHWE 30Mb-
HOCTW, cofepaHus kapboHaTta v yBeNnWUYeEHUE co-
AepxaHud CDpr (cm. puc. 1). 3Ta TEHAEHUUA MOXKET
BbITb cBAZaHa Kak ¢ AeCTPYKUWEA opraHM4eckoro
MaTepuana K HUKHUM CNnosiM ocajka, Tak U ¢ pasHbIMm
€ro BELWECTBEHHbIM COCTABOM.

Mz nopogoobpaszylownx snemeHToB npeocbna-
AaeT Ca (cM. Tabnuyy). CogepxaHne CaO B ykasaH-
HOM MHTepBane eapbupyeT oT 18 go 40 %. MNpuHUMan
Al B KaJdecTBe OCHOBHOMO 3SMEMEHTa TEPPUreHHoro
MaTepuana u Ucnonba3ys cooTHoweHUA Ca k Al, pac-
CUMTaHHbIE ANA BEPXHEW KOHTWUHEHTanbHOW KOpbl
[14], TeppureHHbid Bknag CaO B canponene Hamu
oueHeH Bcero B 0,21-0,65 %. CopepxaHue SiO,
B UHTepeane 0—460 cm ¢ rnybuHoOR W3MeHAeTCH oOT
4 no 11,5 %, a B necyaHoM cnoe gocturaet 82 %.
CogpepkaHne Fe O, B uHTepBane kepHa 420—450 cm
yBenuuueaseTca Ao 4 %, NpU TOM UTO B BEpPXHEW Ja-
CTW pazpesa oHo konebnetena ot 0,8 go 2 %.

CopepxaHue Fe (~ 1 %) A0BONBHO BblgepKaH-
Hoe Ao mMyBuHbl 350 oM, HUXKE 3HAYNTENBHO YBENU-
yneaeTea (go 3,3 %), a B necke (460—480 cm) napaeT
Ao 1,6 % (puc. 2). KoHyeHTpayma Ca B canponene
MeHaeTca oT 15 ao 24 % ¢ MakcMManbHbIM 3HaYeHW-
eM 38 % (7075 cm), Mg » Sr — nnaBHO yBenuuyuBa-
eTcA BHMzE no paspesy oT 0,45 80 1,2 % n o1 0,07 Ao
014 %, cooTBeTcTBEeHHD. B necke Ca, Mg u Sr 3Ha-
UYATENBHO MEHBLUE, YEM B BhIWENEXKaLleM canpone-
ne — 1,6, 0,36 n 0,02 % cooTBeTcTBEHHO. Hanbonee
BblcOKWe cogepxaHua Zn (824 r/t) u Cu (204 rfT) oT-
MEYaKTCA B NPUNOBEPXHOCTHOM cCnoe canponens
(0—10 cm), ymeHbwasncek go 300 1 58 rfT Ha mybnHe
90 cM; HAXKe WX Ha NOPSAAOK MEHbLIE, YEM B cnoe
0—10 cm. UcknroveHne cocTaBnaloT UHTepBanbl 180—

Xumuyeckuid cocTae AoHHoro ocagka o3. MuH3enuHckoe (gaHHble Ha cyxoe BewecTBo), %, no pesynsratam POA

”“TEPB:; KRS | mnn | sio, | ALO, | Fe,0, | Mgo | ca0 | NaOo | KO | PO, | SO,
0-2 67,9 91 1.2 1,2 0,7 17,9 0,2 0,3 0,3 0,3
15-20 63,5 5,1 1,0 11 0,9 27,3 0,2 0,2 0,2 0,3
55-60 60,1 3,9 0,8 0,8 1,0 32,4 0,2 0,1 0,3 0,3
80-85 58,5 3,3 0,7 08 11 34,9 0,2 0,1 0,2 0,3
135-140 53,1 3,6 0,8 11 1,2 39,6 0,1 0,1 0,2 0,2
155-160 61,7 5,3 12 1,4 0,9 28,2 0,2 0,2 0,2 0,3
215-220 56,2 46 11 1,5 1,5 34,1 0,2 0,1 0,2 0,3
255260 56,3 8,7 1, 1,8 1,5 28,2 0,3 0,3 0,2 0.4
290-295 54,6 7,5 1,6 1,7 17 31,4 0,3 0,2 0,2 0,3
300-305 506 | 116 23 2,0 1,8 29,4 04 0,3 0,3 0,3
305-310 55,4 5,7 12 1,5 1,9 327 0,3 0,2 0,2 0,4
315-320 63,6 3,7 0,9 1,8 1,6 271 0,2 0,1 0,2 0,5
350-355 59,3 3,6 0,9 1,8 2,1 31,0 0,2 0,1 0,2 0,6
415-420 43,8 7,5 1,6 4,0 1,9 33,6 0,4 0,2 0,2 5,7
450-455 350 | 257 3,6 3,6 1,2 23,4 0,8 07 0,2 5,1
460-465 9,2 67,8 7,2 2,4 0,9 74 1,7 1,6 0,1 1,4
475-480 1.7 82,1 76 1,9 0,6 23 1,9 1,9 0,1 0,4

flpumevanue: MMM — noTepu npu npokanueBaHuK Ha Bo3ayxe npu 900 °C.
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185 cv ana Zn ¢ nukom B 354 rft, 180-200 cM ansa
Cu, rae Habnwgaetca yBenudeHue o 54,8-79 rfT.
B BepxHWX 2 cMm canponens ycTaHOBNEHbl BLICOKWE
copepxaHua Ag (44,6 rfT), HUXKe No paspesy oHU Ko-
nebntotea ot 0,04 go 0,22 rf1.

OcHoBHblE MWHepansl canponens o3. MuHse-
NWHCKOE NO AaHHbIM peHTreHoda3oBoro aHanusa —
kaneuuT, Mg-kanbyWT, aparcoHWT, KBapy, NUPUT, FTUNC,
nnarvoknas. KanbyuT B ocHOBHOM npeobnagaeTt Hag
aparoHATOM, WU TONMbBKO B WHTepBanax ¢ Bonbwum
KONMUYECTBOM PaKOBUH AONS aparcHUTa yBenWuuea-
eTcA. M3BecTHO, YTO HEKOTOPLIE BOAHbIE Makpodiv-
Tbl HakannueawT Ca B 3HAYATENbHLIX KONUYECTBax.
BblcyweHHble dhparMeHTbl MakpocuTa ypyTh Beinn
UccneqoBaHbl HA CKaHWPYHOLWEM SMEKTPOHHOM MW-
kpockone. BHYTPW pacTeHWs 3aKOHOMEPHO No onpe-
AENEeHHbIM HanpaBneHWsM oTnaralTca arperatbl
KaneuyuTta B BUAE ogHopasMmepHblX (10 Mkm) cchepo-
nutoB (puc. 3, a, 6). dopma U pasMmepbl arperaToB
CBUAETENLCTBYIOT 06 0AHOBPEMEHHOM WX 3apoKAe-
HUM U BbicTpom pocTe. KanbyWuT cogep:KUT NpUMech
Mg (~1 mac. %) u Sr (0,6 mac. %). Takum obpasom,
YUUTBIBAA NepBUYHYID NPOAYKUMKD ypyTU 390 r/fm? OB
B rog Ha 2012 r. (no gaHHbIM [5]), MOXKHO npegnono-
KUTb uYTO Bknaj buoreHHoro CaCO, B ocajok o3epa
3HaYWTENEH.

B goHHOM ocajke KanbUWT B OCHOBHOM NPUCYT
CTBYET B BUAE TOHKO3EPHUCTOW CNMOWHOW Macchl.
BosmoxHo, ccheponuTbl U3 MakpoduTa ypyTb Npu
3aX0POHEHUW pacTeHWs NEPEKPUCTANNWUIYIOTCA UNK
YacTUYHO PpacTBOPSAKITCA B Mpouecce AecTPyKUWW
OpPraHUYeckoro BeLecTBa U MWHepan NoBTOPHO Ne-
peotnaraeTcs. B kayecTBe npuMecel B KansyuTe ca-
nponenda yctaHoeneH Mg (1-2,5 mac. %). B aparoHu-
Te pakoBWH racTponog (cMm. puc. 3, 3) He ycTaHoBNe-
HO npuMmeceld. B ocTaTkax pacTeHUH N opraHUYecKom
BellecTBe canponens cogepkutesa 4—13 mac. % Ca.

Mo ecemy UHTepBany 0—460 cM ycTaHOBNEHBI
chpambonabl nupuTa (cMm. puc. 3, r). MNpucyTcTBUE NK-
pUTa B BEPXHUX MOPU30OHTaX KEPHA CBUAETENLCTBYET
0f aKkTMBHOW JAeATenbHOCTW cynbdaTpeqyuupyro-
wux BakTepuit yxe B cnoe canponenda 0-2 cum [3].
BeiseneHo Bonblioe KONWYECTBO YacTUL pasmMepom
He Bonee 5 MKM, OCHOBHBIMW SNEMEHTaMUW KOTOPBIX
apnsaTea Zn v Cu (cM. puc. 3, 4). OTU dacTuybl,

120

C KOTOPBIMU MOXKET BbITe cBAZaHO Ag, MOTYT UMETb
aHTPONOreHHOE NPOUCKOXKAEHWE, HO HENb3A WCKNH-
yaTb Ux obpasoBaHue 3a cuYeT AeATENBHOCTA MUKPO-
OpraHu3moB.

B TopdhaHncToM canponene (315-320 cm) oc-
HOBHbIM MWHEPANOM TakKKe FABMAETCH KanbUWUT, co-
Aepxawui npumecs Mg (1,7 mac. %) (cM. puc. 3, e).
BecTpevawTea runc B Buge KpynHblX (go 500 mkm)
TPEWMHOBATLIX KOPOTKONPU3MaTUYECKUX KpucTan-
noB (cM. puc. 3, ) 1 uX obnomkoB (cMm. puc. 3, 3)
W 3epHa NpU3MaTUyeckux BolAgeneHuid BapuTa pas-
MePHOCTEIO MeHble 10 MkM. MoXHO NpegnonoXuThb,
yto BapuT obpaszyeTca B AOHHOM ocagke. YMeHbLe-
HWe cogepKaHus CDpr Ao 1015 % B 9TOM ropusoHTE
MOXKEeT CBUAETENLCTBOBAaTE O MpoOLEeccax AeCTPyk-
yun OB u HakonneHnsa noHos SO,”” B nopoBOM pac-
Teope. [Mpn Hanuyun Ba B pacTBope anemeHT By-
AeT pearuposaTth ¢ SO ¢ obpasosaHnem GapuTa.
B TopdsHucTOoM canponene (cMm. puc. 3, 3) NpUCyT-
CTBYHOT pakoBUHbl ocTpakos (Osfracoda). B HUKHUX
rOpU3oOHTaX KEpHa COAEep:KaHue NUpUTa 3HaJduTeNb-
HO BbIWE, YEM B BEPXHUX, UTO OTPaKaeTCH U Ha yBe-
nudeHuun coaepxkaHna Fe go 4 % (cM. Tabnuyy). O6-
HapyxXeHWe cdpambongansHOro NUPUTa Ha HUKHUWX
ropu3cHTaxX KepHa (cMm. puc. 3, N), CBUAETENLCTBYET
of akTMBHOW AefTenbHOCTW cynbdhaTpeaykTopoB.
Mo gaHHbIM [2], B 9TUX ropu3oHTax obHapy:KeHa Mak-
CUManbHas YUCMEHHOCTb MWKPOOPraHusmoB (reTe-
poTpodHele, aMMoHUchULyUpyoWwWKne, HUTpUchUMpy-
owune Baktepun).

MomMumo TeppUreHHoro KBapua, B ocajke ycTa-
HOBMEHO S3HaYWTENbHOE cofepxkaHue BuoreHHoro
KpEMHE3EMa B BUAE CTBOPOK AWATOMOBbLIX BOAO-
pocneld poga Cymbella (cm. puc. 3, B) u Synedra
(cMm. puc. 3, r), OKPEMHEHHbLIX JacTeld MakpochuToB
(cm. puc. 3, B).

Takim oBpazom, OCHOBHas MWHepanbHas Mmac-
ca canponens npejcTaBneHa aBTOXTOHHbIMW kapbo-
HaTamMu. B OCHOBHOM KanbUWTOM (C npumecklo Mg)
W aparoHUToM. AparOHWT NOMHOCTEH UMeeT BuoreH-
HYHO NPUPCAY W NpeAcTaBneH pakoBUHaMW MOMM-
CKOB. 3HauuTenbHas 4acTb KanbuyuTa B ocagke, bes
COMHEHWIA, TakKe UMeeT BUOreHHoE NPOUCKOXKAEHWE,
ofpasyack B NepBylo odepedb BHYTPWU pacTeHuid. Ho
BOSMOXKHO W XemoreHHoe ofipaszoBaHWe KanbuuTa,
yuuTbiBasa cocTaB Bog ozepa. B Byaywem npegnona-
raeTcsd NPOBECTU AONONHUTENBHBIE WCCNEAOBAHUA,
BanaHcoBbIE OUEHKM W OUEHUTE Aont BuoreHHoro
M XEMOreHHOMo KanbuuTa B ocafke. Hanuuve cpam-
BonganbHOro NMpUTa ¥3Ke B NEPBLIX 2 CM OcafKa CBU-
AeTenscTeyeT 06 akTUBHbIX npoueccax cynbdatpe-
Aykuun. C AeATENbHOCTEID MUKPOOPraHU3MOB MOXKET
BbITb CBA3AHO yBENUYeHWe cogepaHusa Zn, Cu n Ag
B BEPXHEM FOPW3OHTE. YCPeAHEHHbIA COCTaB BCEro
CNos opraHoreHHbIX 03epHbIX oTNoXeHWA (0—460 cm)
cnegyownid: 30 % — opraHudyeckoe eelectso, 60 % —
kapBoHaT kanbyna (kansyuT K aparonuT), 10 % — Tep-
pPUreHHbIA KOMNoOHeHT (KBapy, nnaruoknas).

Mo cogepaHuo Copr, kapBoHaToB W BENUUYNHE
30NBHOCTU OTNOXEHUA 03. MWH3ENUHCKOe OTHECEHBI
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Puc. 3. OcHoBHble MUHepanbl, cnaraowmne canponenb o03. MuHzenuHckoe: a, 6 — cheponuTbl KanbUMTa BHYTPU canpo-
neneobpasylowero pacteHus ypyTe (Myriophyllum sibiricum); B — gnatomoBble Bogopocnu (Di) poaa Cymbella n okpem-
HeHHble ocTaTkn makpocutoB (Mf) cpegn opraHnyeckoro Bewectea (OM) n kanbyuTta (Cat); r — ppambongbl nuputa (Pyr)
M CTBOPKKU guaTomoBoid Bogopocnu (Di) poga Synedra; g —vactuypl Cu-Zn cnnaBa; e — MenKo3epHUCTaA Macca Kanbyuta
(Cat) B Topde; >k — TpewuHoBaTbli KprcTann runca (Gy), ropusoHt 315-320 cm; 3 — cTBOpKkK racTponog, (Ga) n cparmeH-
Thl Kpuctannoe runca (Gy) cpean maccel kKanbyuta (Cat), ropusoHt 415—-420 cm; n — cppambongel nuputa (Pyr) cpegn
macchbl Mg-kanbyuta (Cat), ropu3oHT 450455 cM. PoTo — 3neKTPOHHBIA ckaHupylowuii Mukpockon TESCAN MIRA 3 LMU

K OpraHo-MUHepanbHbIM W3BECTKOBUCTEIM canpone-
naM cormacHo [4, 7). Belcokoe cogepxaHue kapbo-
HaTOB — BakHas NreoXMMWYECKas XapakTepucTiKa ca-
nponens o3. MUHsenuHckoe.

Paboma ebinonHera npu uHaHcosoil nod-
depicke UM CO PAH Ne125.
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