U3BECTUYHA
TOMCKOTO OPI[EIIA TPYJOBOTIO KPACHOTO 3HAMEHHU TTOJTUTEXHNUYECKOIO
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MUKPOKOMITIOHEHTHBIM COCTAB TOP®OB U TOP®siHbIX BO/L
OBCKOI'0, TATAHCKOIO M HO)KHOW YACTH BACKOIAHCKOTIO
TOP®SAHBIX MECTOPO)XIEHHWX

H. M. PACCKA3O0B, P. C. COJIOJIOBHHKOBA, M. P. TOJTIOBHHA

M3yyeHne MHUKPOKOMIIOHEHTHOTO cocTaBa TOpP(OB H TOPQPAHLIX BOJ
Tomckoii o6macTu npoBoauTcsi TOMCKHM MOMUTEXHHUYECKHM HHCTHTYTOM H
HHCTUTYTOM «['mnporopdpassenka» c uenbl0 BBIICHEHHs mnpolecca (HopMH-
pPOBaHHsA TOP(MAHBIX MECTOPOKIACHNH.

PesyabraTbl 3TUX HCC/leIOBAaHHH MOTYT HCIOJb30BATbCsi /S pasJ/nd-
HBIX [IpaKTHYECKUX LieJiell, B TOM YHCJe OLleHKH 0a/JbHeOoJOrHyecKux CBOUCTE
BOJl, TOP(}OB, HCIOJb30BAHHUSI MOCJAEJHHX B KauecTBE MHHepPaJbHLIX YA00-
peHni’{ a TakxKe JJIsl pelleHHs] BOIPOCOB O IeHe3uce TOPPAHLIX MeCTOPOK-
JeHUH M YCJOBHUSIX HX OCBOEHHS.

B npoiecce noseBbix pa60T MPOBOAUJINCD rnnporeonornqecxne Hao6J/110-
JeHHsl, u3yyaJici XHMHYECKHH COCTaB BOJ M OTOMpPaAJJUCh HPOOBI BOJABL. H
Topda Ha pas3yuyHble BHJBl ONpe/ieseHUs] B I0XKHOH, BOCTOUHOH M CeBepPHOIl
yactsax Bacioranckoro, a tTakxke O6Gc¢ckoro, Masoro u Boapmoro Taranckoro
mMectopoxaeHuid. OQHOBPEMEHHO HCCJIe[0BaJCs COCTaB  aTMOC(HEpPHbIX
0CaJIKOB.

B topdax u BOILaX ONpeJesyIoch Kak obliee cojlepxkaHue MHKPOKOM-
MOHEHTOB, TaK M KOJHYeCTBA HX, YCBOAeMble pacCTeHUsIMH (M0 MeTOJHKe
s1. B. IleiiBe).

‘Pasnuunble THNBI TOPQSAHBIX MECTOPOKAEHHH HEpPaBHOLEHHBI 10 BeJH-
yuHe pH, uto OKasbiBaeT peluaiollee BJAHSHHE HAa MHUTPALMI0O XHMHUYECKHUX
3JleMeHTOB. Kak mnpaBu/io, BepXOBble MACCHUBBI XapaKTepH3YIOTCS  KHCJOH
cpenoit (pH mo 3,5), HU3MHHBIE — C/1a0OKUC/IOH, HEHTPANIBLHON U cJaabollle-
jdouHoit (tab6.a. 1). Kak nokaseiBaior uccaenosarust T. B. Iposmosoit (1964)
U JPYTHX aBTOPOB, L1eJOYHO-KHCJIOTHblE CBOHCTBA TOPPOB U TOPMAHLIX BOJI
3aBUCAT IVIaBHBIM 00pa3oM OT THOA COMAEPIKAalllUXCs B HHUX OPraHHYeCcKHX
KHCJOT M HX COeIMHEHUH (IYMHHOBBIX U (yJabBokucaor). Comepiaiiuecs
B BOJax 00JI0T MHKDOKOMIIOHEHTbI 00pa3yloT ¢ HUMH pasjHdHble MeTaJI100p-
raHuyecKHe COEJHMHEHHs, IepexoJ KOTOPBbIX B PACTBOpP B 3HAUUTEJNbHOH
CTeNneHu 3aBHCHT OT BesauuuHbl pH.

OKcrepuMeHTasbHble paboThl, MPOBeJeHHbIe B NPOGJEMHO reoJorinye-
ckoit ma6opatopuun TIIM, nokasanu, UTo ¢ r'YMHHOBBIMH KHCJOTAMH aKTHBHO
06pa3yloT KOMIIEKCHbIE "COeJIMHEHHs] Me/b, CBHHeIl, LUPKOHHI, OepuJJuii,
XpOM M MeHee AKTHBHO—IHMHK, KOOaJ/JbT, HUKeJb, cepeOpo. Ha ocHoBanuu
3THX K€ pab0T MOXKHO 3aKJIOYHTb, YTO [/ MHOTHX MeTa/JIOOPTaHHUeCKHX
coe/IMHEHHI XapaKTePHO yBeJHUEHHe pacTBOPUMOCTH ¢ poctoM pH pact-
BOPOB.

Bospiioe 3nauenne s pacCMaTpUBAaeMOro BOMpOCa HMEeT H3YUeHHe
IIHPOKO PaCIpPOCTPAHEHHBIX B TOPQSAHHUKAX resiedl Kese3a, TaKk Kak J10C/e/l-
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HUE HeCyT Ha CBOeH MOBEPXHOCTH OOJIBIIOH KOMIJIEKC MHKDPOKOMIIOHEHTOB
(mapranen, ko6aJabT, HUKesab H Ap.). [Tociaennue ocaxaaioTest TeiiMu Tpex-

BAJIEHTHOTO JKeJjie3a NPU MONaJaHHU MPHUPOAHBIX BOJ B OKHCJIUTEIBHYIO
006CTaHOBKY.

Puc. 1. DaekrpoHHEle MHKPO(OTOrpaduu MPHPOAHLIX TyMaTOB M IymMaTa Map-
raina (4/7s CpaBHEeHHs): a, 6 — rymMaThl MapraHua, BbiIeJeHHbIE H3 TPaBEpPTHH
HU3HHHOTO 6osoTa T. ToMCKa; B — CHHTE3HPOBAHHBIH ryMaT MapraHia

Kpome Toro, B Hu3uHHBIX GoJoTax paiiona r. ToMmcKa Hepeako BCTpe-
4alOTCsl TPABEPTHHBI, KOTOPbIe TaKxkKe O000ralieHbl MHKPOKOMIIOHEHTAMH.
31ecb, KpoOMe KaJbllusl, COAEepPKaTCsl B MOBBINIEHHBIX KOJHUYECTBAX HEOOXO-
AMMBbIE pacTeHHsAM MOJHOJeH, mapraken u ¢ocdop. Ilpu uccaenoBanuu Tom-
CKUX TpaBepTHH B HHUX OOHapyzKeHbl NPHUPOIHbIE T'YMHHOBbLle COeIHHEHHS
MeTaJIJIOB, IpeJCTaB/JeHHble YacTHUHO Ha ¢orto (puc. 1).

CpaBHuBass CHUMKH NPHPOJAHBIX TyMaTOB METAJ/JIOB, BbiJeJE€HHbIX H3
TPaBepTHH, CO CHUMKAMH CHHTESHPOBAHHBIX [YMaTOB METajuIoB, MOJXKHO
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OTHECTH HX K rymary maprasnua (puc. 1, B). Ho mocko/ibKy B TpaBepTHHaAX
NPHCYTCTBYET ellle M ’Kese30 B 3HAUUTEJIbHOM KOJHMUYECTBE, KOTOpOe MpH
B3aUMOJIEHICTBHH C T'YMHUHOBBIMH KHCJOTaMu oOpasyer rymar xejesa 4dep-
HOTrO I[BeTa C XapaKTePHLIMH IJOTHBIMH OUYepPTAaHHUSIMH JHUCTheBHAHOH (op-
MBbl, TO CHUMKH NPHPOAHBIX I'yMaTOB MMeIOT (pOopMy YacCTHUEK rymara Map-
raHna 6oJiee TEMHOIO LBeTa. DJIEKTPOHHOMHKPOCKONHYECKHe CHUMKH I'yMa-
TOB MHOTMX METAaJ/IJIOB HANOMMHAIOT 1o (opMe pAacloJOXKeHHss  YaCTHUEeX
JeHJPHTBI KOJIJIOMJHOTO MPOHCXOXK/IeHHS.

H3yuenne ocobGeHHOCTEH MHUIDAlUU 3/J1eMEHTOB M OIpeJeJieHHe Ccoaep-

JKaHusl UX B Topdax NPOU3BOJAUJIOCH HaA Pas3/JUUHbIX = THNAX TOPDAHBIX
MacCHBOB. , ‘
" Bpa#none r. Tomcka B 1963 r. ¢ sroit nennvio b. M. lllectrakoBbiM
u JI. A. CxpunanbuiukoBoii 6w1o obcnenosano M. Taranckoe 60.10TO.
B 1965 r. HaMmu HayaTo HM3yueHHe MHUKPOKOMIIOHEHTOB B BOJax U Topdax
B. Taranckoro HU3UHHOTO MecTopoxKaeHus. [To XuMHUECKOMY COCTaBY BOJDI
MeCTOPOXKAEHUH THAPOKapOOHATHO-KaJbliMeBble ¢ oOLleil MHHepaJsu3alnuei
okosio 160 me/a; pH usamensiercs B npenenax or 5,2 go 7,6. B Bone o6Ha-
pPyZKeH 3HAUUTEJbHBIH KOMIJIEKC MHKPOKOMIIOHEHTOB, CpefH KOTOPhIX Ipe-
o6sasalT MapraHen u HHHK (Tabua. 1).

B topdpax M. Taranckoro MecTopoxkJaeHusi OOJBIIMHCTBO MHKPOKOM-
IIOHEHTOB OOHAPYKEeHO B KOJHYECTBAX THICSUYHBIX U JECATUTBICAUHBIX IOJEH
npouenta (tab6a. 1). Mckaouenuem siBsisieTcss MapraHell, cpeiHee cojeprKa-
HUe KoToporo cocrabJjsieT ~ 0,1%.

JI151 3TOro MecTOpoKAeHHS Obljia NpoaHaJU3UpOBaHA  3aBHCHMOCTD
coJep:KaHUi MHKPOKOMIIOHEHTOB OT THUMa Topda u CTeleHu ero pasJjorke-
Husl. Haubosnee 3aMeTHO mnposiB/isieTcss  BJHSIHHE CTEHNEHM  PasJoxKeHHs
(tabn. 2). C yBenuueHHeM pasJjiOXKeHHsI BO3pacTaer BCTPeUaeMoOCTh, T. €.
pacrer ofliee cpelHee COJepKaHHe HHUKe/d, XpoMma, Oapus, CTPOHLHS,
nupKoHus. OOBACHUTD 3TO MOKHO, MO-BUAHMOMY, POCTOM JAHCHEPCHOCTH H
COpPOIMOHHOH CIIOCOOHOCTH TOP(HOB ¢ BO3pacTaHHEM CTeMNeHU paszJioKeHHs.
ITpu stom usmeHnsiercsi coaeprkaHue I'YMHHOBHIX U (DYJbBOKHCJIOT, 0Gpasyio-
IIHX ¢ MHUKDOKOMIIOHEHTAMH pa3/UYHble MeTaJsJoOpraHuyeckue cOeqHHeHHs.
B Hacrosiliee BpeMs Hcc/eoBaHHE 3TOrO BOMPOCA MPOIOJIKAETCS.

ITo onnomy mnpodumaio Ha B. Taranckom wmectopoxKaeHHH OBLIH OTO-
OpaHbl Ha Pa3JHYHBIX rJIyOHHAX MPOOBEl TOpda /sl OnpeleseHtss KOJIHUeCTB
MHKPOKOMIIOHEHTOB, YCBOSIEMBIX PacTEHUSIMHU. ‘

B anmanusupyembix npo6ax oOGHapy:KeHbl - Meib, IIMHK, Mapranen. /3
pe3yJbTaTOB aHaJMu3a BHJHO, YTO COjlepzKaHHe MapraHila MOBLIIIEHO H H3-
MeHsiercst oT 4.10~2 go 8.10 3, conep:KaHue Meau U IHHKA HE3HAUHTEJNbHO
u KoJseGsiercsi B npenenax ot 1,8.10—3 go 5.10 =59 (rabua. 3, B. Taranckoe
60J10TO) .

CozmepxkaHnue MHKPOKOMIIOHEHTOB OMNpese/siioch TakKxkKe B BoJgax H
Tophax O6CKOTr 0 HU3UHHOTO MECTOPOIKJEHHSI.

ITo o6memMy XMMHYECKOMY COCTaBY BOJBI 3/1€Ch THAPOKAPOOHATHO-KaJb-
1ueBble ¢ obLed MUHepanuzauuei okosao 280 me/s; no BenuunHe pH — Heil-
TpaJibHble U cJabolleOYHbIe; OYeHb peKo — caabokuciable (Tad.. 1).

B cocraBe TOp(}oB yCTAHOBJIEHBl 3HAYUTENbHbIE COJEPKAHUS KaJbIIHs
(oxo0 10%); M3 MHKPOKOMIOHEHTOB B IMOBBILIEHHBLIX KOJHYecTBax oOOHA-
pyxenbl mMaprasen ( >1%), 6apuit ( ~ 1%) u crpouuuit ( ~ 0,29%). Ilpu
3TOM B BOJAax 3TOT0 MECTOPOKAEHHs, B OTJHUYHe OT Top(doB, JaHHBIE 3JIe-
MeHTbl OOHapyKeHbl B MEHbIIHX KOJHYeCTBaX, YeM B BoOJax JAPYrHX OIH-
CBIBAEMBIX MecTopoxkaeHui. Hapsiny ¢ 3TUM OHHM cojlepiKaT 3HAUMTe/bHLIE
KOJIHUeCTBa THUTaHa, HHMKeJs, KobGa/abTa, BaHaaus. Bo3MoixkHO, uto oGora-
ueHne TophoB MaprasieM, CTpoHIHeM, GapuHeM BBI3BAHO HaJHYHEeM [OBbI-
LIEHHBbIX COJepKaHUi rejeil xene3a, 0COGEHHOCTSAMH IeJOYHO-KHCAOTHOH
0OCTAaHOBKH M NHUTaHUA OoJoTa.
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Cpennuii XMMHYECKHi cOCTaB TOPGOB H BOJ HEKOTOPbIX GOJOTHBIX MaccHBoB 3ananoit CHOHM pu

Ta6auua 1

Mpumeuanne. Coxepianne MHKPOKOMIIOHEHTOB B BOJAAX B .dxa,’/l, B TOpax B MpOUEHTAX

tOro-ocrounas vacrp Bacioranps O6ckoe HU3HHHOE 6010TO Maunoe Taranckoe 6010TO (HH3HHHOE,
2 (noitMenHoO€) aoaunbl p. Tomp u p. Uepnas)
BepxoBoe 60J0TO He3HHHOe 6O0J0TO
cpejHee cojepkaHHe CpejHee coaepkaHue
Tun mecro- cpeiHee coxepkanue cpennee comepikanue i
POXJEHHUH H 03¢.
g k03¢, K03(. i
er'loo»ncaeeﬂc;:no B TOpP- | . MHrpa- ;(:(3[% B BoJax | B Topde yBc;ggg;' MHTPa- | g ponax B4OTOP¢C ;:ﬂ%};dg;, mllxl;apna
: X > dax, HH : B TOp- ) 8 ana- | 10 ana- Nl Nt 2L ana- “lno Vao-
1;‘301}‘”‘ BSTOP"I}e ycBosie- | mo Y no- BQB(;MX ulgo;f?;% tax, ye- |y (I)'OOB, IM30B | 1H30B 2?&7:" ynomoBy | ausoe | au3os I}"Z‘;{T:“ ;")By 20
i apa Mble 10BY 2 "‘B' i posien, | AOMOBY
JAu3a JH30B pacre- JH30 . pacren.
HUSAMH
or 3,5 or 6,0 or 6,6 OT5 32
pH 4,3 6,5 7,1 6,6
, 1o 4,3 10 8,6 no 7,7 no 7,6
OkHcasemMocTb
B M2 Ha 55,0 23,0 - 28,0
antp Oy o
CO, Mzja 30,0 20,0 26,0 20,0
NH, 319 1,5 1,0 0,3
2 | Heo, | 7,0 82,0 338,0 189
=
>
sl a 43 7,0 5,8 25
S
=
8 | ca 5,2 | ~2,0 2,5 175 2.1 8,3 51,5 | 10,0 25 | 3,3
Sy 5
=
= Mg 1,8 8,0 39,3 13,7
Na+4K | n/o6n. 3,0 25T <l
O6ian MuHEpa- 18,0 76,0 276,0 162,0
JH3anus
"B M2[a
ujonp. | 0,0184 | ujonp. — H/onp. 0,006 | Hfonp. 5 u/onp. | H[0GH. | Hjomp. - u/onp. 0,007 | wujonp. ke
V4 5
Pb 2,5 | 0,0007 | wu/onp. | 3,6 5,2 H[OOH. | H/onp. = 0,3 n/o6u. | njomp. E 0,36 | 0,0005 | wjonp. | 0,7
Cu 135 0,007 0,0004 1,5 11 0,0008 | 0,0003 1,3 1,8 0,0003 | 0,00016 6,0 jE il 0,0015 H/onp. 0,73
7n 2,75 | wjo6n. | 0,0002 = 2.6 u/o6n, | 0,0002 = 1,25 | ujo6n. | 0,00012 - 18,0 1/0GH. u/omp. e
Ag 0,0023 | n/o6u. | m/omp. = 0,0216 | h/o6u. | Hjonp. = 0,03 1/06H. | H/omp. = 0,19 H[OGH. | p/omp. -
Ni 10,425 | 0,0008 | ufonp. | 0,53 0,35 | 0,0009 | mjonp. | 0,4 1,4 | 0,00055 | n/onp. 275 0,08 | 0,0007 | wjonp. 0,9
Cr 3.2 ||7()6H~ H/onp. = 3,4 0,0007 H/onp. 4,3 3,6 H/OGH. H/omp. — 0,22 0,0012 H/omp. 0,18
2 Mn 60,0 | 0,17 0,0193 | 0,3 181 0,24 | 0,0160 | 0,75 16,3 1,0 0,011 0,008 | 47,0 0,0963 | w/onu. 0,49
§ .
E Ti 0,6 | 0,05 wianp.. | 0:012 i 0,023 | n/onp. 0,05 6,4 0,004 | u/onp. 1,6 2,0 0,00735 | i/omp. 0,27
z !
2 '
2‘. Be 0,3 0,0001 | wjonp. | 0,45 0,17 | 0,00005 | wjomp. 3,4 0,15 | u/oGH. H/omp. — Hjonp. | H/OWP. | m/omp. i
E e »
P 32,35 | 0,07 ujonp. | 0,46 56,6 0,047 Hjomp. 1,2 ufonp. | ufoGn. | wjomp. o 2,6 njonp. | ujonp. —
Ba 12,5 0,044 wonp. | 0,28 9,8 0,038 H/onp. 0,26 5,4 1,0 H/onp. 0,005 | ®/omp. | 0,0037 | H/omp. e
Sr 2,1 0,024 Hi'Oﬂb- 0,09 10,0 0,04 H/omp. 0,25 1,0 0,2 H/onp. 0,005 | w/omp. { 0,008 ; H/onp. =
Sn caenbl H/OGH. et H/o&ﬁ. H/omp. = H/06H. 1/06H. H/omnp. — H/omp. H/06H, H[omp. g
/ wjomnm. 0,0003
Co H/OGH. H/OOH. | H/06H. A 1/06i. 0,0005 | 0,0002 - 0,8 1/06H. H/omnp. — 1/06H. u/o6u. | H/omp. e
\'% H/06H. H/OGH. H/otp. 1 1/06H. H/OGH. H/omp. — 2,5 H/OGH. H/onp. —_ H/omp. 0,001 H/onp. e
As H/0GH. 0,01 1jonp. - wanp. | 0,005 H/onp. = ujomp. | 0,0075 | u/omp. — ujonp. | mjomp. | m/omp. —
B ufonp. | wu/onp. | wujonp. e njonp. | m/omp. | mjomp. e njonip. | mjomp. | 0,0004 = ufonp. | mfonp. | Hfomp. -
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CpaBHeHHEe CONEPKAHWA MHKDOKOMIOHEHTOB B PA3JMYHBIX THMAX Todea
B 3aBHCHMOCTH OT CTENEHH Pa3JoxKeHHs Topdha

Ta6auma 2

CreneHb Conepmaﬁue MUKPOKOMIIOHEHTOB B 0/0
HasBanue MeCTopO)KIleHI/lH Tun pasno-
s 1 (b Gt ) S 2“5;5&3;‘, Pb | Cu N | Cr v Mo | ™ Ba st |47
0

1 2 3 4 5 "6 7 8 9 10 11 12 13
T2/2 0,5—1,0 0 30 Za 0,003 = T 2 0,1 0,003 = &t T 008
T2/4 1,0--1,5 0 30 — 0,001 = s o 0,1 0,003 e P <
T2/4 1,5—2,0 0 30 =23 0,001 e = i 0,03 co. 3 1 o
T3/2 1,0=1,5 0 30 == 0,001 e — - 0,03 | 0,001 = e o
T2/4 0—0,5 I 30 e 0,001 = o i 0,03 | 0,003 25 e -
T2/5 0—0,5 I 30 s 0,001 ik e e 0,3 0,006 i 0,01 | 0,0l
B/I5 0—0,5 C 30 e 0,001 | 0,001 B fat 0,01 | 0,006 0,01 i 4
B/15 1,5—2,0 C 30 = 0,001 = 0,006 | 0,006 0,1 0,6 0,1 0,03 | 0,06
B/I5 2,0—2,5 > 30 5 0,001 s 43 L 0,01 | 0,006 0,03 0,01 o
B/15 2,5—3,0 C 30 - 0,001 | 0,001 i - 0,03 | 0,006 0,03 T
B/15 4,0—4,5 C 30 ot 0,0005 | 0,001 255 S 0,06 | 0,03 0,03 0,1 0,01
T 1546 0 35 0,0001 | 0,003 = 0,003 | 0,003 0,1 0,03 i —: 0]
T1/2 0-90,5 0 35 — 0,001 — — = 0,1 0,006 — e A
T2/2 1,0—1,5 0 35 - 0,001 = ca. 0,003 0,06 | 0,006 = — a0l
T3—2 1,5—2,0 0 35 - 0,001 < co. — 0,06 | 0,001 s e & D
T3/3 0,5—1,0 0 35 — 0,001 co. o s 0,06 | 0,003 - XN s
T3/3 1,0—1,5 0 35 — 0,001 o co. o 0,06 | 0,006 & 0,01 |0,01
T3/3 1,5—2,0 0 35 — 0,001 NG cn. Ly 0,03 | 0,003 2y £ 2
T3/4 1,5—2,0 0 35 - 0,001 . s 0,03 | 0,001 ot - -




[lpononxenne Tabaumn 2

PR A e e R ATEORE S DY S R e R

1 ' 2 3 4 5 6 7 8 9 10 11 12 13
| R Il 35 = 0,003 o e, g 0,1 0,01 3 0,01 | 0,0l
5 1,0—1,5 Il 35 = 0,003 o 0,001 = 1,0 0,01 — 0,01 | 0,01
11 0,5=1,8 il 35 e 0,001 = 0,003 25 0,006 | 0,006 A = —
2 1,5—2,0 I 40 e 0,003 5 0,006 | 0,003 2 2 i 5 e
22 1,5—2,0 0] 45 = 0,003 | 0,001 | 0,001 | 0,003 | 0,3 0,01 - M
93 00,5 0] 45 — 0,001 B - L 0,06 | 0,006 = i %
34 2,0-2,5 I 45 5 0,001 ca. ca. — 0,1 0,01 0,03 yror 0,01
34 2,5—3,0 I 45 £20 0,001 ca. clI. — 0,06 0,006 0,01 — 0,01
13 0-0,5 I 50 e 0,001 b = & 0,1- 0,006 | 0,01 = kool
ij3°1,0—1,8 I 50 X2 0,063 | 0,001 | 0,003 | 0,006 | 0,06 | 0,03 — =0
35 0-0,5 I 50 - 0,001 ca. 0,001 = 0,06 | 0,01 0,01 0,03 | 0,01
gl Y18 i 50 A 0,001 | 0,001 o o 0,1 0,00 -| 0,06 0,03 | 0,01
35 1,5-2,0 I 50 i 0,001 o ca. 2 0,03 | 0,006 i 0,01 %
5 2,0—2,5 il 50 o 0,001 ey e, — 0,03 | 0,01 LR N e
2/3 0,5~1,0 o) 55 e 0,001 - e p 0,06 | 0,01 = i 2

[Tpumeuaunune: T—Taranckoe TOphaHOE MECTOPOKICHHE.
B—c-B uacth Bacioranckoro TOppsSHOro MeCTOPOMIEHHSI.
O—ocoxoBblil TOPQ.
Jl—npeBecHblil TOP(.
C—carHoBblil TOpd.
Boranuueckuii coctas Topda onpexenen corpyauuxom Tomckoro yuusepcurera I'. T. flcnononnckoii,



ITpu onpenenenun B Topdax OOGCKOro MeCTOPOKIEHHSI M0 METOJHKE
s1. B. Ileiie (1959) KoJHUeCTB MHKPOKOMMOHEHTOB, YCBOSIEMbIX pacTeHHs-
MH, YCTaHOBJIEHO, UTO Ha JAHHOM MECTOPOMKJEHMH B CPaBHHMTEJbHO MOBBHI-
IIEHHBIX KOJIMYeCTBax BCTpeuaercs maprasen (tabu. 3).

B oro-Boctounoit yactu Bacoraunbsa OblJiM PEKOTHOCIHPO-
BOYHO 00CJ/el0BaHbl HH3UHHBIE U BepXOBble GOJIOTHBIE MacCHBBIL. ['Haporeo-
JIorHyeckre OCOOEHHOCTH HX K HACTOslllleMy BpeMeHH CJ1a00 BbiSCHEHBDI.

- F'mpporeoxuMuyecKkne yCJOBHSI 3THX THUINOB OOJOT OTJHYAIOTCS B 3HAYH-
TEJbHOH CTENeHH U MO3TOMY ONHUCHLIBAIOTCS HHXKe Pase/bHO.

s HUBHHHBIX GOJIOT XapakTepHbl (Tabua. 1) caabokucaasi cpeia
(pH ~ 6,5), runpoxap6oHaTHO-KAJbIMEBbIH COCTaB BOJ MpH OOIed MHHe-
panusanuu okoso 100 me/a; OKUCISIEMOCTh B CPEJHEM COCTaBJsieT ~ 23 me
Oy/2, conepxkanne cBo6oauoii COy ~ 20 me/s. B Bomax oOGHapyxeH GOJb-
mo# KoMmi/ekc MUKpokoMnoHeHTOB. CpenHee collep:KaHhe — GOJIbIIMHCTBA
3JIEMEHTOB B BOJI€ COCTaBJISIeT €JAMHHIbI U JECATHle AOJIH MKe/A; HAHOONb-
1iMe BeJHYHUHBI OTMEUeHBl A/ MapraHila — COTHM MHUKPOTPAMM Ha JIHTP.
Jas TophoB XapakTepHO HH3KOe COJAep:KaHMe IIMHKa, CBHHLA, cepebpa,
MeId, BaHaAMs; HEKOTOpOe IMOBLIIIeHHe OTMeuaercs JJs Mapraiia u Ko-
6anbra. Onpenenenue B Topdax KOJUUECTB MHKPOKOMIIOHEHTOB, YCBOSEMBbIX
pacTeHusiMH, I[0Ka3aJjo, YTO B HUX COJEpPKHUTCA YCBOSIEMOro Maprasia
0,02—0,03% u ycBosiembix uuHKa u mMenum — 0,0002—0,0005% (taba. 1).
HccnenoBanne 3aBUCHMOCTH BaJjOBOrO COJEprKaHUs MHKPOKOMIIOHEHTOB OT
60TaHHYEeCKOro cocTaBa Topda MoKas3ajo, 4TO B OCOKOBBIX TOP(hax MHOTHE
9JIEMEHTBI COJep:KaTCsd B HECKOJbKO OOJBbIIMX KOJHYeCTBaX, yeM B c¢arHo-
BBIX U T'HNHOBBIX. OOGBACHUTH 3TO MOXKHO, OOJbIlEH CTeNeHbIO Pas3J/oXKeHHd
OCOKOBBIX TOpGhsHUKOB. [Ipu oaMHAKOBOM 3Ke MpOLEHTE  PasyOKeHHs
carHoBble Topda colep:KaT paBHblE MM JakKe HECKOJbKO OO0JblIHe KOJH-
4eCcTBA MUKPOKOMIIOHEHTOB (Ta6.. 2). a5 BHISICHEHHSI 3TOro Bolpoca He-
06X0OAUMO MPOBECTH CHelHaJbHble 3KCIepUMeHTaJbHble HCCJeL0BaHM.

AHanu3upysi KauecTBEHHBIN COCTaB MHKPO- U MAaKPOKOMIIOHEHTOB H HX
KOJIMUECTBO B BOJAaX HU3UHHBIX TOP(AHUKOB IOr0-BOCTOYHOH uacTu Bacio-
raHbsl, MOXKHO JIETKO 3aMeTHUTb OJIHy M3 XapaKTepHeHIIMX OCOOeHHOCTeMH
3THX 60JI0T. 3aKJIYaeTcss OHA B TOM, YTO XHMHUECKHH COCTaB TOP(DAHBIX
BOJI 3THX MECTOPOKAEHHH SIBJISETCSI NPOMEKYTOUHBIM MEXKY COCTABOM BOJ
THIHYHBIX BEPXOBBLIX W HHM3MHHBIX MaccuBoB (Tabua. 1). Kak wussecrtHo,
B HACTOsllllee BPeMsi OOLIENPUHSITON SIB/ISETCS TOYKA 3PeHH, YTO BepXOBLIE
GoJ0Ta MUTAIOTCS BOJAAMH aTMOCHEPHBIX OCAaJKOB, a HH3HHHBIE — IPYHTO-
BBIMH BojaMH. MexJay Tem T'HIPOreoXMHMHYECKOe | THJIPOreoJorHyecKoe
¥3yuyeHHe HU3MHHHKOB IOr0-BOCTOKa Bacioranbs nosBoJisieT cllesnaTh 3aKJ/IO-
YeHHe, YTO NHUTAHHEe HX OCYIIeCTBJAETCS IJaBHBIM 00pa3oM 3a cuer aTMO-
chepHBIX ocalakoB. Kpome pe3ysnbTaToB XUMHUYECKOTO aHa/ju3a BOJ, 3TOT
BBIBOJ NOJATBEPIKAAIOT JaHHble 10 T'€OJOTHYECKOMY CTpOeHHIo paiona. Hu-
3UHHBIH TOP(® 3/echb 3ajeraerT Ha BbIAEPKAHHLIX MO MJIOMIAAM IVIMHAX MOLI-
HocThio 10 40 m. I'imHBL cofepzKaT 3HAUUTEJbHOE KOJHYECTBO KOHKpelHi
MHUHepaJbHBIX COJIeH, IVIaBHBIM 00pa3oM KaJblus, HA YTO yKa3blBaJ B CBOE
Bpems A. §1. Bpousos (1930). B 3tux yciaoBusix ¢GpopMHpPOBaHHe BacloraH-
CKHX HHU3HHHBIX TOP(OB MOXKeT HNPOMCXOAUTH 3a CUET H3OLITOYHOIO YBJIAXK-
HEHHUsI TepPPUTOPHUU aTMOC(HEpHBIMH OcagKaMH u oOoralleHuss BOJ MHUHe-
pasbHBIMU BelIleCTBAMH IPH PACTBOPEHHUH 3aKJ/IOUEHHBIX B IVIMHAX KOHKpe-
nui. [as noATBepIKAEHUS 3TOTO BBIBOJAA »B NPOGJEMHOH  TIeoJIorHYecKO
naboparopun TIIM nocraB/eHbl 3KCIEPUMEHTHI U IOJy4YeHBI NMEpBble MOJIO-
XKUTeJbHble pe3yabTaThl. OKoOHYaTe/NbHOE  pellleHHe  3TOro  BOIpoca
MpeACTaBJASeT 3HAUUTEJbHBIH NpPaKTHUECKHII HHTEpeC, TaK KaK OCBOHUTH
TOp(GAHUKH, NHUTAIOIINecss aTMOC(HEpPHLIMH OCajKaMH, 3HAUYUTEJLHO Jerue,
‘yeM 3aJ/IeKH C I'PYHTOBBIM I[HUTaHHEM.

C napyroii CTOpOHBHI, Ha CeBepe Bacioranpsi u B npenenax paioHa
wupoTHoro TeyeHus p. OOM K HACTOsIIEMY BpPeMEeHH BBHISIBJEHBI 3HAUHTE/b-
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CopnepxaHue MHKPO3JIEMEHTOB, YCBOSIEMBbIX pPACTEHHSIMH B topax Tomckoit obmactu*®

-

Tabauna 3

Conep:xanue MHKPOKOMIOHEHTOB B % (BEepPXHHWH M HHXKHHI mpemen)

Tun MeCcTopOoXIeHUS U ero MecCTONONOKEeHHE Cu 7n Mo Mn € B
TG },20-104— 38w 1,816 — 4,5.1074— 2,4. 1074~
O6ckoe 6010TO, HU3WHHASA 3aJ€XKb :
B e —5,0.10° ~50-40-5 —5,0.1072 —5,0,1075 ~1,2 0"
6,0-10~*— 1,8.1073— 2,4.10—
b. Taranckoe 6010TO HU3HHHOE HE omp. He OG6H. HE omp.
' —~5,010~° B, 19" —8,9.1072
: 281075 5,8 g FO
Bacioranckoe 601010 (HH3UHHOE) He ormp. HE omp. HE omp. He omp.
: SN R 58 T e —
I |
Bacioranckoe 601010 (BEpXoBOE) . He OOH.
e 5 B

* Ananusel mposoxauan no meroxuxe 1. B. Ileiise.




Hble [0 IJIOILAJH BepXOBblé GOJOTHbIE MACCHBbI, KOTOPble MUTAIOTCH IpeH-
MYLIEeCTBEHHO TPYHTOBbIMH BoaaMu. OcBoeHHe Takux TOP(DAHHKOB Oyjer
NpeACTaBJATh 3HAUUTEJNbHble TPYAHOCTH. [lo3TOMY OKOHTypHBaHHe X, T. €.
BEPXOBUKOB C MPEUMYIIECTBEHHBLIM TPYHTOBBIM NHTAHHEM, Ha. MECTHOCTH
HECOMHEHHO IpeJCTaB/sieT 3HAYUTeNbHbIH HHTepec. PopMHUpPOBaHHE 3THX
TUIOB 3aJiekel, KaK MOKa3blBAIOT Pe3y/bTaThl THAPOTEOXHMHUYECKHX HCCJIe-
JIOBaHUH, 0OyCJ/IOBJ€HO HU3KOH MHUHepaJu3alMeill TPYHTOBbIX BOJ B 3THX
pafioHax. Bennuuna nocienHeil B psife cayyaeB JHMUIIbL HEMHOTO MpeBblllaeT
0o0IyI0 MHHEpa/JH3alHI0 aTMOC(pEpPHBIX OCaJKOB, 4YTO MOXKHO OObsICHHTH
3HAUUTEJNbHOH NMPOMBITOCTBIO MECUaHBIX OTJIOKEHHH JIeJHUKOBOro (hJioBHa-
IVISIHAJbHOIO NMpoUCXoxkAeHus. Takum oGpa3oM, B mpejenax LeHTpaJbHOH
yactu 3anaaHo-CuOHPCKON HU3MEHHOCTH (OopMHpOBaHHe OOJIOTHBIX MaCCH-
BOB B 3HAUHUTE/bHOH CTelneHH OT/AHYaercs oT nogobHoro npouecca B Espo-
nefickoit yactu CCCP.

BepxoBble 6os0Ta Bacioranbs xapaKTepH3yIOTCS KHCJIO peaxuyeil BOJ
(pH 3,5—4,3), ouenb MaJjoii ux oOued MuHepanuzanuein (~ 20 me), x,
HECKOJIbKO MOBBIIIEHHOH OKHCJ/ISIEMOCTbI0 U IMOBbIIIEHHBIMH  KOJHYECTBAMHU
cBoboaHoit CO, B Boze. Topda satux 60J0T cofeprKaT B CPaBHEHUH C HU3HUH-
HUKaMHu Bacioranbsi HecKo/J1bKo 60JbliMe KOJHYecTBa MejH, TUTaHa, CBHHILA,
BMeCTe ¢ TeM OHM OeJHbI MaprasueM, ctpouuueM. B topdax BepxoBbix 60J10T
CO/lepKaHne HEKOTOPBHIX YCBOSIEMBIX PACTEHUAMH MHKDPOKOMIIOHEHTOB Ha-
XOJAUTCSl B TECHOH CBSI3M CO CTeMeHbI0 UX pasnoxeHus. Tak, B 0COKOBOM
Tope npu 6GoJsiee 3HAUUTENBHOM IMPOIEHTE Pa3yOKeHHsl cOoJepKaHHe YCBO-
sleMblX pacTeHUsIMH MapraHila u Meiud B 2—3 pasa Bhille,) yeM B cdarso-
Bom. [Ipu paccMoTpeHMH MHKDOKOMIIOHEHTHOTO COCTaBa BOA 3Tux GOJOT -
(Taba. 1) MOXKHO OTMETHTb NMOHMXKEHHOe cCoJepxXkKaHHe B HHUX cepeOpa H
THTaHa, 4TO, BO3MOJKHO, CBfI3aHO ¢ HU3KHUM 3HaueHuem pH, xoropoe orpu-
1{aTeJbHO CKa3blBAeTCS HAa PACTBOPHUMOCTH MX KOMILJIEKCHBIX OPTaHUYECKHX
coe/lMHeHHH.

CyMMUDPYsST H3/J0KEHHBble Bbillle JaHHblE, MOKHO OTMETHTb HEKOTOpbIe
o6uiue 4epThl B XHMHUYECKOM COCTaBe BOJ OOCJeJOBAaHHBIX OOJIOTHLIX Mac-
cuBOB. XapaKTepHOH OCOOEHHOCTBIO UX MpexK/e BCero sIBJAAETCS yBeJHUYeHHe
o011eil MHHepaJ/su3aluu BOJIBl MPU Mepexose OT BepXOBbIX 0OJOT K MOHMEH-
HbIM HH3MHAM 3a CYeT POCTa COJAep:KaHHUil KaJsbllus, MAarHus U rujpokap06o-
HaT-WOHa. B ToMm Ke HampaBJsieHHHn Bo3pactaer M pH BOJ; OKHC/IS€MOCTb,
conepxkanusi cBo6oaHoit CO,; u nona NH; o6HapyKHBAIOT NPOTHBONOJONXK-
HYIO TEHJIEHLUHI0 — YBEJHYEHHe 110 Mepe Iepexojla OT HHU3UHHBIX . 60JIOT
K BEPXOBBIM; CYLIeCTBEHHBbIX H3MEHEHHH B COJ€P:KAHHH XJIOP-HOHA M CYMMBbI
MOHOB HATpHUsl M KaJjusi He OTMeyaercsl. XapaKTePHLIM SfBJETCS HH3KOe
cosepkanue cyibdar-uoHa (MeHee 4 meln).

KonunuectBo OOJbIDMHCTBA MHKPOKOMIOHEHTOB B Topdax, HCKJouas
Maprasell, Kak oflee, TaK H yCBOseMOe DAaCTEHHIMH B LeJOM HeBe/JHKO.

HsnoxeHHble B HACTOSIEM COOOLIEHHH JaHHBIE CAeIyeT paccMaTpi-
BaTh JIHIIb KaK OJHY W3 NEpPBBIX MONBITOK NOJYYEHHs CBeAEHHH O MHKPO-
KOMIOHeHTax Boja u TopdoB O6OJOTHBIX MaccuBoB 3anaaHo-Cubdtupckoil
nusMmenHoctu. McciaeaqoBanus B 3TOM HalpaBJeHHH, 6€3yCA0BHO, HEOOXOAMMO
npojoJKaTh, TaK Kak 0e3 yuera MHKPOKOMIIOHEHTOB He/b3s KauecTBeHHO
olleHUBaTh TOpd Kak yaoOpeHue.
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