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PaccMoOTpeHB HEKOTOPHIE TCOXHMHYECKHE OCOOCHHOCTH TOIBOJHOTO H3BEPXKCHHSA B KallbIepe
Axanemun Hayk 2-3 suBapsa 1996 r. Jlarorcs obmue cBeaeHHs 00 3TOM yHHKaIbHOM IO PAAY
napamMmeTpoB (QpeaTo-MarMaTU4eCKOM HW3BEpPKEHHUH, COCTaBe M3BEPXKEHHOTO Marepuala,
TUAPOXUMHYECKUM HU3MEHEHUAM KanblaepHoro o3epa Kapweimckoe. [IpuBoasTcs aHamu3bl XUMUUYECKOTO
cOCTaBa BOJBl HOBBIX M CYIICCTBOBABIIMX IO H3BCPKCHHS TEPMAIBHBIX MCTOYHHUKOB H TEH3EPOB,
obmecosieBoir coctaB U conepxkanue Zn, Ni, Mn, Fe, Cu, Sr, Al B Boge o3epa Kapreimckoe 1o u
mocie u3BepxkeHHs. Vcxons HW3 COIEpKaHUS B BOJE O3€pa MPEANONOXHTEIbHO TIyOWHHBIX
KOMIIOHEHTOB — XJIOPa M CEpPhl, PACCUMTAHO KOJMUYECTBO IHJOTEHHOTO BENIECTBA, MOCTYNHUBIIETO B
03epo B Mpolecce u3BepkeHUs. Mcmonbs3ys cuctemMy aHaloruid ¢ paboToil Teiizepa, cleiaHb
NpUOTU3HUTENbHBIE pacueThl KOJMYECTBA IOBEHHIBHOW BOJBI, MOCTYNMUBIIEH W3 MarMaTH4e€CKOTO
oyara NpH H3BEPKCHUH, W MacChl JEra3dpOBAHHOTO MarMaTH4eckoro BemecTtBa. OOBsACHsAETCA
MpUYHHA KPATKOBPEMEHHOCTH H3BEPKCHHS, OICHUBAETCS Macca CBEXKETO MarMaTHYeCKOro MaTepuala

nmoa AHOM O3€pa U TCIJIOBAd MOHNIHOCTb MOABOAHOI'O HM3BCPIKCHMUA.

[logBogHOE W3BepkeHHe, Mpousomenmee 2-3
saBaps 1996 r. B 3amonHeHHO# o3epoMm (03. Ka-
PBIMCKOE) KallbJepe CUYMTABIIErocs yraciimM BYJI-
kaHa Axanemuu Hayk (MypaspeB u np., 1997),
MOXHO OTHECTHU K YHUKAJIIbHBIM.

Bo-nepBbIX — 3TO, NO-BUAUMOMY, IIEPBOE HE-
MOCPEJICTBEHHO HalOIoJaBIIeecs ClIenralnucTaMu
¢dpearo-MarmaTuuecKkoe MU3BEpPKEHHUE B MPECHOBOJI-
HoM Oacceiine Ha KamuaTke. Bo-BTOpPBIX, M3BEpKe-
HHE TPOHM30ILIO BOMHM3M Oepera Ha OTHOCHTEIBHO
HeOonpmol rnyoune (okono 60 M), B KalbJICpPHOM
o3epe (amameTpoM 3.8 KM, ype3 BOJIBI 1O H3BEPKEHUS
+ 623.91 M), Te He OBIBaeT CHMIIBHBIX BOJHEHHUI BOJEIL.
BcnencrBue 3TOro HOBas ByJKaHuueckas Gopma
XOpONIO BEIpaXkeHa MOP(OIOTHYECKH U COXpaHseT-
Cs B CBOEM IEPBO3MaHHOM BHje'. B-TpeThux, mpu
3HAYUTEIbHOW MOIMTHOCTH W3BEPXKEHHS (0COOEHHO

' B mepBble yackl mociie 00pa3oBaHus KpaTepa, BepX ero ObLl,
MI0-BUJMMOMY, YaCTHYHO CpPe3aH M PasMbIT BOJHAMH THIIA
«IIyHamMu» U 0a3UCHBIMH BOJIHAMH OT HM3BEPKECHHS.

B MEPBBIC €ro 4achl) OHO OBLIO HEMPOJAOJIKUTEIb-
HBIM: TI0 Pa3WYHBIM OIleHKaM miock oT 10 mgo 30
4acoB. B-ueTBepTHIX, MPOAYKTH 3TOTO H3BEPKECHUS
3HAYUTEIBHO Pa3in4aroTcs 1mo coctaBy. OCHOBHYIO
MacCy M3BEP)KEHHBIX MOPOJ — MECKH, IIJIaKHU, MEJIKHE
U CcpenHHWE BYJIKaHHYECKHEe OOMOBI COCTaBISIOT
6asaneThl (Si0, 52.30-53.08%; AL O, 18.37-19.72%);
CaO 10.34-11.0%). Kpymabsie 6oMOB1 BecoMm Ooliee
TOHHBI COCTOSIT M3 CBOCOOpPa3HO MepecaanBarIIUX-
Csl 30H YEPHBIX 0a3ajbTOB M CBETJIO-CEPHIX MEM30BH]I-
HBIX NanuToB. [ paHUIlel 30H pe3kue, oTyeTiauBbie. O0-
1ee KOJMWYECTBO MaTepuaa KHCJIOro COCTaBa Io
onenkam E.H. I'pu6, ve npesbrmaer 2-3% ot konu-
gecTBa Marepuaia 6asanpToBoro cocrasa (I'pub, 1997).

HakoHen, cieqyeT OTMETUTh, YTO MOJABOJHOE
M3BEPKCHUE MMPOMCXOAMIIO MAPAICIbHO ¢ TEPMHHATb-
HBIM H3BepkeHueM KapbIMCKOTro ByjKaHa, OTCTOS-
IIEro oT ceBepHOro Oepera o3epa KapbiMckoe Ha 6 KM2.

> Bynkan KapeiMckui#t mponosokaetr u3Bepratrbes (Immo
cocrosHUIO Ha 1 nmekaOps 2004 r.).
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Ilennsl 1 naBbl U3BepkeHUH KapbIMCKOro ByJKaHa
MMEIOT TUNHYHBIA aHAe3uToBBIH coctaB (Demo-
TOB, 1997).

HecmoTps Ha KpaTKOBPEMEHHOCTH IOJBOI-
HOTO HM3BEPKEHUs, MPOU30NUTH OONbIIUE THAPOTEO-
XUMHYECKHNEe M3MEHEHHs, 4TO MPUBEIO K KaTacTpo-
(hbUYIEeCKUM TOCIEACTBUSIM i1 OMOTHI 03€pa U PEKHU
Kapsimckoii, BrITeKatomei u3 Hero u B 30 KM OT
HCTOKa Bmajgaromed B Tuxuii okeaH.

N3BepxkeHue npousouuio 3uMou. JlenssHou maH-
HUPbh HA O3€pe NOCTHUTa] TOJMIWHBI mopsaka 0.2
M, ¥ Ha HEM HaXOJHWJICS CJIIOM CHera He MeHee 2 M.
B pesynsrare MOMIHBIX (peaTo-MarMaTUdeCKHX
B3PBIBOB M 3HAYUTEIBHOTO MPUTOKA TIyOHMHHOTO
TeTUIa, BECh JIEJ U CHEr Ha o3epe OB pacTOoIuieH B
CYMTaHHBIE Yachl. /oCTOBEpHO M3BECTHO, YTO 3a HE-
JIEJTI0 IO 3TOTO COOBITHSI 03€pO OBUIO CKOBAHO JIHIOM.
YTpom 2 suBaps 1996 r. ¢ BepTonera, mpojeTas-
IIero HaJx 03epoM, OBIIIO OTMEYEHO, YTO 03EPO CBO-
6oxHo oT npaa. B 15 wacoB (MecTHOTO BpeMEHU)
03epo YK€ MapuiIo MO BCE MOBEPXHOCTH, a B CEBEP-
HOM cekTope o3epa, B 250-300 m ot Gepera HaOIIO-
Jlanach YeTKO BBIpakeHHas KIyOOBHUIHAs KOJOHHA
napa, TOAHUMABIIAsACS C IJIOMAAU AUAMETPOM IIO-
psaaka 200 M Ha BBICOTY 5-6 KM, a IO HEKOTOPBIM
omenkam g0 8 kM (MypasseB u np., 1997; ®@eno-
ToB, 1997; Karpov et al., 1996). B HuxHel dacTtu
KOJIOHHBI 2 (M B MeHbIEH CTeNeHHu 3) sHBaps ObI-
JIM BUAHBI B3MBIBAIOIINE BBEPX «UYEPHBIE CTPEIBI»
BHIOPOCOB pa3npoOIEHHOTO KaMEHHOTO MaTepuaja.
BypHble Bcmieckm B3PBIBOB BBI3BIBAIN MOIIHEIE
BOJIHBL. O HX BBICOTE MOXXHO CYJUTHh 1O KaTacTpoQu-
YecKuM mocnenctBusM. [Ipu mapmpyTHOM 00CHEemo-
BaHWM IOCJIE HW3BEPKEHUS HA CEeBEpPHOM Oepery
o3epa ObIM oOHapy»XeHBI pa3MBIBBI OOpTa 03€epa,
CIIOMaHHBIE W BBIBEPHYTHIE KYCTHI OJIbXOBOTO CTJIa-
HHUKa Ha BeIcOoTe n0 20 M Haxm ype3om ozepa. Cepus
9acThIX B3PBIBOB C BHIOPOCOM Mapo-Ta3oBOTO H
mIako-60MO0BOTO MaTepHalia MPOoa0JKalach MO-
psaka 12-18 gacoB (dengortos, 1997; MypaBbeB u
np., 1997). Eme 10-12 gacos, mo HameMy MHEHUIO,
MPOUCXOIUIIO U3BEPKEHNE MPEUMYIIECTBEHHO Mapo-
ra3oBod cMmecu. 3a 3TO BpeMsi cOpMHUPOBAICS IMOJ-
BOJHBIM IIIAKOBBIH KOHYC C KpPaTe€poM AUaMETPOM
no 600 M, HACHITIHAS CeBepHas 4acTh KOTOPOTO BO3-
BBIIIIAJIACH HAJ YpPOBHEM BOJBI, U 00pa3oBaB cepro-
BUAHBIM MoayocTpoB tromanbio 0.47 km? (puc. 1).
He umckmiodeHo, 4To OJHOBPEMEHHO IEHCTBOBAIH
JIBa OPYNTUBHBIX IEHTpa (MCX0nId M3 XapakTepa mopa-
XKEHHUA PAacTHUTEIbHOCTH M IO CIOBAaM OYEBHUIIA
A.B. CokopeHKo, uX MOTJIO OBITH OOJIBINE), paCIIO-
JIO’)KEHHBIC HAa OJHON CyOMEpUIMOHATBHOW JIMHUU.
Ha nmanoBoM ¢oTOCHHMKE XOpPOIIO BUIHAOBAIH-

Hasg BOPOHKAa IOJl BOJOW HAampOTHB HCTOKA pPEKHU
Kapbivmckoil. IMEHHO K 3TOMYy MECTy TATOTEIOT HaXO[-
KU HaumboJsiee KpynmHBIX 00MO, B KOTOPHIX HaOIIO-
JlaeTcsd COHAaXOXXJAeHHe MaTepuaia M 0a3albTOBOTO,
U IaIUTOBOTO cocTaBa (MEM30BHIHEIE 00pa3oBa-
HUS C MJEHKOW 0a3albTa YEpHOTO IIBETA).
PaccMoTpuM HEKOTOpBIE T€OXUMHUYECKHE OCO-
OEHHOCTH M CIEACTBHS MOJABOJHOTO H3BEPKECHHS.

Cocras BOAbI HOBBIX TEPMAJIbHBIX HCTOYHUKOB

Cyns mo cocTtaBy HM3BEp)XEHHOTO Marepuaia
Ha monyocTpoBe HoBorommem, MOXHO Tpeano-
JOXHUTH, YTO OH TMOCTABISICA W3 Pa3HOTITYyOWHHBIX
UCTOYHUKOB. [lo-BuamMoMy, MaHTUHHBINA (Wiu
KOPOBO-MaHTHITHBII) 0a3abTOBBIH paciiiiaB, BHEJ-
PUBIIHCH B BEPXHHE 30HBI KOPHI, BHI3BAJN €€ JIOKaJb-
HOe TutaBiieHne. He MCKII04eHo, YTO TUIaBlIEHHE IPo-
HMCXOJWJIO B MPHUCYTCTBHHU BoAbl. Ilpomecc mpore-
Kaix OBICTPO, CO B3PHIBAMH, UYTO IPHUBENO K 00pa3o-
BAaHUIO BYJIKaHWYECKHX OOMO CI0XHOTO 0a3anbT-
JamuToBoro cocraBa. O HAMMYMKU MAaHTUMHOW KOM-
MOHEHTHl CBUIETEIHCTBYIOT BBICOKHE COJEpKaHUS
BaHaaus M Meau (pakTHYECKH BO BceX mpodax
tedprl 0azanmpToBOrO coctaBa (Karpov et al., 1996).
B nonHO# mpo6e MEeIKO3EepHUCTOrO Mmecka M3 oc-
HOBHOM 30HBI DPYNIHUHN U B Cepe BO3TOHOB Ha Tep-
MaJIbHOW TJIOIIAJKE HOBOTO MOJYOCTPOBA OTMEUEHO
TaKKe TMOBBIMIEHHOE comepkanne pryTa (mo 2.0x107%).
[IpucyrcrBue B Teppe Menkux oOIOMKOB H3MEHE-
HHBIX JI0 OMAJMTOB MOPOJ C KpHUCTaJjJaMH HMUPHUTA,
BO3MOJKHO, CBHUIETEIHCTBYET O BHEJAPECHHUH pacIlljiaBa
B 30HY AESATEIBHOCTH BBICOKOTEMIIEPATypPHOU THIIPO-
T€pPMaJbHONU CUCTEMBI.

O XMMHYECKOM COCTaB€ PAacTBOPOB ITOH THUMI-
pOTEpPMaAlbHOW CHCTEMBI, MO-BUAUMOMY, MOXHO
CYAWTHh N0 MUHEPAIWU3ALUHU THUAPOTEPM, BO3ZHUK-
X B CEBEPHOM OOpaMJIEHHWHM ydacTKa H3BEpKe-
HHS U Ha I0KHOM Oepery osepa, rae o0pa3oBalincCh
HOBBI€ T'psi3e€Bble KOTJBI U reisep. HoBbie TepMaib-
Hble UCTOYHHKH TPOSBIIINCH U B Y3KOH 30HE cyOme-
PUAMOHAIBHOTO TPOCTHPAHHUSA B IEHTPAIbHOM
9aCcTH HOBOOOpPa30BaHHOTrO mojyocTpoBa (puc. 1).
TepmanpabIle BOABI ¢ TemiepaTtypoi ot 33 mo 92°C
BBICAYMBAJIACH 3/I€Ch B YETHIPEX B3PHIBHONPOBAIb-
HBIX BOpOHKax riryOwHo# oT 1.5 mo 5 M, a Ttakxke y
ype3a BOJBI 03epa MO KOJBIEBOMY O00paMiIeHHIO
SPYNTHUBHOTO HEHTpa U MO JEBOOEPEKHONW Teppacoit
y uctoka p. KapsiMckoii’.

*O1u ucrouHukH, no coobienuto 5.J[. MypaBbeBa, npos-
BUJIIUCH TIocne 15 mag 1996 r., korma mpou3oImen npopeiB
€CTeCTBEHHOH IUIOTHHBI, 00pa3oBaBIIelics B pe3yibTaTe
n3BepkeHus, u p. KapbiMckas BoccTaHOBMIIAa CBOE PYCIIO.
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Puc. 1. Mopdonorus Kapeimckoro ozepa B xanpaepe Axkagemun Hayk (A) m HOBOOOpa3oBaHHOIO KpaTepa
Tokapesa (b) B ceBepHoM cexTope o3epa. Bo Bpeske (B) — cxemaruueckas kapra rnoisyoctpoBa Kamuarka u Touka,
MTOKa3bIBAIONIAsl MECTO pacronoxenns KapeiMckoro ozepa; I — mpoduns yepes Kapeimckoe o3epo. /- 6azaibThl;
2- aH/e3UTHl; 3- WIOBBIE OCAIKU; 4- 30Ha Pa3yIUIOTHEHHMS; S- TepMajbHbIE HCTOYHHUKH CO CTOKOM (@) M OeCTOYHBIC
(6) ; 6 - Touku ONPOOOBaHMS XOJOAHBIX BOJOTOKOB; 7/ - YYaCTKH Pa3TPy3KH TOpSYUX BOX; 8 - M30TEPMBI.
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Tabauna 1. XuMU4gecKuii cocTaB BOIBI TePMaIbHBIX HCTOYHUKOB, BO3HUKIINX HA TTEPH P
KapsiMckoro o3epa mocie moaBogHoro u3Bepxxenus 1996 r., mr/n

Kommo- UcTouHHKH

HEHTBI 1 1? 3 3? 4 4* 5 6
NH', 0.1 0.2 - 0.1 0.7 0.7 0.1 -
Na" 341.7 330.0 89.6 255.0 551.0 547.0 255.0 237.0
K" 43.2 33.2 9.2 24.0 58.0 64.5 13.9 26.0
Li" 0.54 - - - - - - -
Ca™" 50.1 64.0 112.2 48.0 124.0 96.0 5.6 9.0
Mg2+ 30.4 18.0 51.1 9.7 16.9 29.0 0.2 0.0
K 465.9 445.2 264.6 336.8 750.6 737.2 274.6 272.0
Cr 224 .4 199.0 42.6 282.0 753.0 824.0 303.0 355.0
F 0.43 0.45 2.51 1.20 0.51 0.51 1.7 2.3
SO™, 691.6 547.0 595.6 240.0 509.0 345.0 86.5 92.0
HCO7; 70.8 174.0 1.2 152.0 140.3 162.0 42.7 85.0
CO™, 0.0 4.2 0.0 0.0 0.0 0.0 23.7 -
zA 987.2 924.6 641.9 675.2 1402.3 1331.5 457.6 534.3
H;BO; 14.8 12.2 6.2 16.3 53.4 54.4 32.6 48.0
H,4Si, 402.0 463.0 279.0 390.0 291.0 380.0 384.0 343.0
Mn 0.5 - - - - - - -
Zn 0.04 - - - - - - -
Ni 0.003 - - - - - - -
Cu 0.0003 - - - - - - -
Fe 0.3 0.3 2.5 - - - 0.3 -
M 1870.7 1845.0 1194.2 1418.3 2497.3 2503.1 1148.9 1197.3
pH 6.75 8.20 4.6 7.31 7.76 6.70 9.35 8.7
T°. C 56 56 55 79 89 87 98 98
Cl/Na 0.6 0.6 0.5 1.1 1.4 1.5 1.2 1.50
Na/K 7.9 9.9 9.7 10.6 9.5 8.5 18.3 9.1
C1/SO, 0.3 0.3 0.4 1.2 1.5 2.4 3.5 3.8
CI/K 5.2 5.9 4.6 11.7 12.9 12.8 21.8 13.6
Jara 22.01.96 11.02.96 22.01.96 03.01.97 10.10.96 03.01.97 11.02.96 05.84
otbopa

Ipumeuanne. Ncrounnku (cMm. puc.1): 1, 1* — Boponka B3psiBa Ne 4; 3, 3" — BbicaurBaHue BOIBI y ype3a o3epa; 4,
4°— WCTOYHWMK y OCHOBaHHs Teppackl B ucToke p. KapeiMckoit; 5, 6 — mcrounnku Axanemun Hayk (reiizep).
Amnamutuk: B.K. Mapsmosa (B IBO PAH); npo6a 6 npusomures st cpaBHeHns U3 padots! (I[Tunumnenko, 1989);
npobsl  otobpansl P.A. IlyBamoBeiM u I.A. KapnoBbiM; «-» — He ompememsiock; Mn, Zn, Ni, Cu, Fe
aHammupoBasinck C.M. @aznymmuabiM Ha ICP B reonoruueckoit cnyxoe Snonuu (r. Lyky00).

CocTaB pacTBOpPOB CYLIECTBEHHO pa3lHYCH
(tabn. 1). MoxHo Oonee-MeHee YBEPEHHO MPEIIo-
JIOXHUTh, YTO TIYyOUHHBIM YCIOBUAM (OPMHUPO-
BaHUS OTBEYAIOT HamboJee BHICOKOTEMIIEPATYPHBIC
pacTBOPHI MCTOYHUKA, BBIXOASIIETO B TPYIIIE ra3o-
THAPOTEPM MoJ JeBoOepexkHol Teppacoit p. Kapbim-
CKOM, y ee uctoka (tabn. 1, mpoOw 4, 4%). [ei-
CTBUTEJBbHO, 3TO Hauboyiee BHICOKOMUHEPAIU30-
BaHHBIE BOJIbI, CYIIECTBEHHO XJIOPUJHO-HATPHE-
BbIE (C JIOCTAaTOYHO BBICOKOU MPUMECHIO CYJbdara),
C aMMOHHEM, KanueM Hu rujapokapbonarom. Ilo
o0meMy coctaBy, FeHETHYECKUM KO3 duIneHTam
(CI/Na, Na/K, CI/K) u conepxaHuto O00pa OHHU
ONM3KU K THUIMUYHBIM XJIOPHIHO-HATPUEBBIM pac-
TBOpPaM BBICOKOTEMIIEPATYPHBIX THIPOTEPMaJIbHBIX

cucteM tuna YsoH-I'eiizepnoil, Ilayxerku, Baii-
pakait (benoycos, Cyrpo6os, 1976; Kapnos, 1988).
Bbiu3ku oHU W BojaM Kak HOBOTO, BO3SHHUKIIETO B
pe3yibTaTe M3BEPKEHHS, TaK U CTApOro reiszepa
(Tabn. 1, mpoOsr 5 u 6). Ot Ilayxercko-I eit3epHoro
THUIA 3TH UCTOYHUKHU (M B MEPBYIO OYepeab, BOJIEI
BOPOHOK, MPECTaBICHHBIX B Tabu. 1, mpoOsl 1 u
1*) oTnuyaeT MOBBIIMIEHHOE COAEpKAaHUE CYJb-
¢arta, 4TO OTpaswiIOCh HAa CHHXEHHUH COOTHO-
menus Cl/SO,. Ilocne 3aBepiIeHHs H3BEPKECHHS
colepkaHue cylbdaTa BO BCEX MCTOYHHKAX 3HA-
YUTENBbHO CHU3UIOCH (Tabin. 1, mpobsr 1 u 17, 3 u
32, 4 u 4%). [lo-BuguMOMYy, CleAyeT NPeAIoJIOKUTD
NPUTOK BO BpEMs H3BEPKEHUS 3HAUUTEIbHBIX
Macc CEpHUCTHIX coeauHeHui. [loaTBep)kaAcHNEM
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3TOMY sABIsAeTCA oOHapyxenue H,S B KommvecTse
no 23.8 Mr/m B BOJ€ YETBEPTOW B3PBIBHO-NPO-
BaJBLHOW BOPOHKHU Cpa3y e MOCie MU3BEPKECHUS U
BBIXOJIBI CEPOBOJIOPOJICOAEPKAIIUX MMAPO-Ta30BbIX
CTpyH Ha caMOW CEBEpHOW TepMajlbHOM IJoLIajKe
(3mecy ocaxnmaerca camopoaHas cepa). OTHO-
CUTCJIBHO BBLICOKHE COJACPIKAHHUA B BOJaX BOPOHOK
U B TEPMax, BBICAYMBAIOUIUXCSA y ype3a BOIBI
o3epa, TaKUX KOMIIOHEHTOB Kak cyibdar, dTop,
Mar"Hui, *eyne30, IIUHK, HUKEJIb, MO-BUJIUMOMY,
MOXHO OOBSICHUTH TEM, YTO 3THU paCTBOPbLI UMCIOT
cMemaHnHoe npoucxoxaeHue. OHu oOpasyroTcs 3a
CYE€T KOHACHCANWU BYJIKAHUYCCKHX Ia30-IIapOBBIX
3MaHaHHI71 B TPECUIMHHO-ITIOPOBBIX II0JIOCTAX
XOJIOAHBIX BEPXHUX TOPU30HTOB 0caakoB. OO0 3ToM
KE€ CBUACTCILCTBYCT U Hanbojgee HU3Kasg TEMIIE-
patypa O5TuUX HCTOYHHKOB. OdYeBUIHO, BYJIKa-
HUYCCKHUC JICTYYUEC B NCPHUOO HU3BCPIKCHUA HUMCIHU
raJougHO-CepHHUCTHIH cocTaB. Co BpeMeHEM B
COCTaBC MOCTYyMAarwIIUX U3 FHY6I/IHBI ra30B Ha4du-
HAaeT YBEJIMYHUBATHCS NOJIS yTIACKHCIOTHI (Tadim. 1).
OmnpeneneHHyI0 poyib B GOPMUPOBAHHUN COJIEBOTO
cocTaBa TepMalbHBIX PACTBOPOB HIPAIOT TaKxkKe
mpoueCcChl BbhINICJIAYMBAHUA NCIIJITOBO-IIJTaAKOBBIX
NPOJAYKTOB H3BEpXeHHUS Tak, B MCKYCCTBEHHBIX
BOJHBIX BBITH)I(KaX4 U3 CBCXKHUX Hp06 neiia,
BBINIABIIETO B OKPECTHOCTSAX O3epa MpU HU3BEp-
KEeHUHU, omnpeneneHo (B mr/im): Na* 27.85-115.9;
K" 3.72-14.0; Ca*" 38.82-324.3; Mg*" 7.57-25.0;
Fe ;..x 10.9-21.0; Cl- 42.7-257.0; SO*, 181.2-
1112.0 (ananmutuk B.K. MapsinoBa). OO0Hapyxu-
BaeTCs Xopolilee cooTBeTcTBUE oTHomeHui Na/K,
Cl/SO, B pacTBOPMMOH 4YacTH HENJIOB M B BOJE
OKCIIJIOBUBHBIX BOPOHOK.

CocraB Boabl KapbiMckoro osepa a0 u mocJje
H3BEPIKEeHUsI

Jo m3epxenus 1996 r. Boma o3zepa KapeiMcko-
ro MMejia THAPOKapOOHATHO-HATPHUEBBIA COCTAB H
OYEHb HHU3KYIO 00INYyI0 MHUHepanuzanup (tadi. 2,
npoOsl 16*, ®-1/93). B o3epe gaxxe XOpomio npu-
XKuyiach o3epHas GopMa J0OCOCI-KOKaHb, pa3BoO-
nuMasi 31ech uxtuoioramu ¢ 1976 r. Ho yxe ¢
1993 r. ormeuaeTcs cnabblii pocT 00mIelt MuHEpa-
JIn3anuu, BLIpa3HBHIeI>'IC$[ B YBCIWYECHHUU COIACP-
xkauus Na, Cl, B u, Bosamoxno, Zn (B 1984 r. Zn
B BOJI¢ HE OIpEesics).

B npobe Boasl, otoOpanHoit 22 suBaps 1996
r., T.e. pakTUUYeCcKH cpa3y ke MOoCcie HU3BEPKECHUs,

4 M3Bjae4yeHne BOJAOPACTBOPUMBIX coenuHenuit uz 100 r
nermia, 3aiuroro 0,5 11 nuctuiiara, mocie 24 4. BhICTauBaHUS.

HaOJII0JaeTcs pe3Koe BO3pacTaHUE CONCPIKAHUM
Na, K, Ca, Mg, Cl, F, B, KpeMHEKHCIOTHI,
cynbdara U, COOTBETCTBEHHO, O0IIEH MHHEpaH-
sanuu. [lomensiics tun BoApl. OHa crajna CyJb(haTHO-
HaTpHEeBO-KalbllueBO#, kucmou (tabn. 2, mpoba
22.01/1). Ob6pamaer Ha cebOs BHUMaHUE PE3KOE
YBEJIMYCHUE COJIEPIKAHHUSA TSIKEIbIX METaJIoB — Zn,
Ni, Mn, Fe, Cu. B npo0ax, oToOpaHHBIX C aKBa-
TOpUH O3epa W W3 pailoHa BOJW3U IEHTpa IPYHIUH
B Mae 1996 r., mOMHMO OTMEUEHHBIX BEINIE 3JIe-
MEHTOB, QUKCHPYETCS AOBOJBLHO BBICOKOE COAEP-
xanue Al, Sr. [IpumedarenbHo, 4TO HEe OOHApPY-
JKUBAETCS HU NMPAKTUYCCKH 3HAUYMMOMW BEPTUKAIb-
HOHM cTpaTUdUKAWUK, HU TUJIOMIATHOW THIPOXUMHU-
4eCKO# 30HaIbHOCTH B o3epe (Tabn. 2). Bes macca
BOJbl OCTATOYHO XOPOIIO MepeMeliaHa U OJHO-
ponHa. MOXHO MPEANOJ0XKHUTh TaKXKe, 9YTO cyome-
PUIMOHAIBHBIA TPOQPUIL, BIOJIb KOTOPOro OTOH-
panuch npoObBI, TpaccUpyeT Pa3IOMHO-TPEIIMH-
HYI0 30HY C BBIXOJaMH T'a30-THAPOTEPM Ha JHE.
JIOTUYHOCTH TAKOTO MOMYIIEHUS TUKTYETCS TEM,
YTO BOPOHKH B3pbhIBa Ha HOBOOOpPA30BAHHOM IIOJY-
OCTPOBE, IEHTP MOABOJAHON 3PYNLUHUH U BBIXOBI
HCTOYHUKOB Akanemuu Hayk Ha 10KHOM Oepery
03epa XOpOII0 YKIAIbIBAIOTCSA B JHHEWHYIO 30HY.
Kak yxe BbIllle YIOMHUHAIOCh, B palioHe M3BECT-
HBIX paHee MCTOYHMKOB Akamemuu Hayk mocie
n3BepxeHust 1996 r. mosiBUINCH HOBBIE TepMaJIbHBIE
nJjomanaKku, HOBBIM Treili3ep U MHOTOYUCIEHHBIE
rpsi3eBble KOTJBI M NYJbCUPYIOIMINE UCTOUYHHUKH.
I[Ipu Takux AONYHIEHHUSIX OJHOPOIAHOCTH pacT-
BOPOB B 3TOW YacTH 0O3epa B IMEPBbIE MECAIBI MOCIIE
W3BEPIKEHUS JIeTKOo o0bsicHUMa. TeM He MeHee,
onpoboBanue o3epa B okTabpe 1996 r. u B sHBape
1997 r. mokazajo, 4TO HaMe4daeTcs TEHIAEHI[US
yMeHbmenusa coxepxanus Mg, B, H,SiO,, Fe,
cynbpdara u oOmed MuHepanu3zanuu BOABI (TabIl.
2, npo6sr 20-K/96, 13-K/96 u 5-K/97). D10, B
MEPBYIO OUEpeab, CBSA3aHO C pa3y0OXHBaHUEM
pacTBopa 3a cueT aTMOC(EpHBIX OCAIKOB M IPH-
TOKa MHOTOYHMCJEHHBIX PY4YbEB XOJIOIHON BOIHI,
obmass Macca KOTOpbIX cocTaBisieT 1/8 oObema
BOIBI o3epa B ron (yctHoe coobmenue S.J[. My-
paBbeBa). Xopoliee COOTBETCTBUE YMEHbIICHHS
KOHIICHTpPAIIUU COJIEBOTO COCTaBa BOJBI 03€pa
3TOMY COOTHOIIECHHUIO CBHIETEABCTBYET O TOM,
4T0, MO-BHAUMOMY, 10 MecsIeB CHycTs Iocie
HU3BEPIKEHUS TJAYOUHHBIH TEIJIOMACCOMOTOK W3
30HBI APYNIUU CYHIECTBEHHO COKPAaTHJICSA HIH
MpeKpaTuiics BOBCce. B TakoM ciiydae, aHaIU3Uupys
MMOBEJECHUE DIIEMEHTOB COJIEBOTO COCTaBa BOIBI
o3epa 3a Bech nepuona HabmoneHuit ¢ 1984 mo 1997
IT., MOXKHO CJI€JaTh 3aKJIIOYEHHE O CYIIECTBOBAaHUH
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3JEMEHTOB-UHINKATOPOB MpoIllecca dHIOTEHHOM
AKTUBHU3alUN JaHHOIO Y4YacCTKa 3eMHOHU KOPBEI.
WUmu, mo HamemMy MHEHHIO, MOTYT clyxuth Cl,
Na, Ca, o0Omias mMuHepanau3alusa, a Takxe B wu,
BO3MOXHO, ZH, COICPpKaHUA KOTOPBIX OTOCTATOYHO
OTYCTIINBO MMCJIIN TCHACHIOUI K IHNOBBIIICHHUI 3a
3 roma Mo M3BEpPKEHUS.

O renesmuce c0JIeBOro cocraBa 03epH0ﬁ BOJbI

Kak OpLTO mMoOkKa3aHo BEINIE, MMOCIHE MOJBOJ-
HOT'O HM3BEPXKEHUS COJIEBOM cocTaB BOJbl Kapsim-
CKOTO o03epa pe3ko m3MmeHwmiics. Mcxoas u3 Bapua-
OUi coxepxaHuss Hambonee HWHPOPMATHBHBIX
WHINKATOPOB TIYOMHHOCTH — XJOpa W CEpHl,
IMombITa€MCAd paCCUMTATh KOJUYCCTBO DHAOTCHHOTO
BEIeCcTBa, MOCTYNHUBIIETO B 03€pO B Ipollecce
HU3BCPIKCHUA, U ONMPECACIUTL NPUPOAY MUHEPATIU-
3anuu o3epHoi Boabl. K coxxaneHuro, m3-3a MHO-
KECTBCHHOCTHU (bOpM HaXO0XJIACHHUA CEPbl B DHIO-
reHHOW (IIOUIHON CHUCTEeMe, COJIepKaHue Cylbgar-
HOHA B BOJIE 03€pa HE MOXET OTPaXkaTh BCEH MaccChl
cepbl, NPHUBHECEHHOH BO BpEMS HU3BEPKCHUS.
Yacte ee OblTa BeIHECEHA Ta30BOW ¢Ga30il B BHUIE
H,S u, Oe3ycnoBHO, Kakasg-TO N0Js BblNajna H3
KpyroBopora, OTJIOXHBIOIHUCH B BHUJAC CCPBI CaMO-
ponHo# (uTo HabIIOgAaeTCss B HACTOSIIEE BPEMS’
Ha caMOl ceBepHOW TepMaiabHOW muomanke No 6,
BOJIM3M Mapo-ra3oBoro BeIxoja). [loaTomMy pacyeTs
no cynbhar-uoHy, MO-BHAUMOMY, CIEIYET HC-
IIOJIBb30BAaTh JIUIIb OJIA Hpe):[BapHTeHBHOﬁ OLICHKH.
Haubonee moka3zaTelnbHBl COJEPkKaHUS B BOJIC
xJjopa.

HNcxonubie AaHHBIE IJid PAacyeTOB: JUAMETP
o3zepa 3.8 kM, cpenuss riyouna 48 M. O0beM BOABI
no usBepxeHus — 544x10° m’. OOGbem ByiKa-
HUYECKOT0 MaTepHalia, OTJOXHUBIIETOCS B 03epe
B pe3ylibTaTe HM3BepkeHHs — okoso 40-10° m?, B
JUTPE BOJBI 03epa cpa3y Mmocie U3BEpKEHHUs co-
nepxanock, B cpeanem, 50 mr ClI" u 374 mr SO*,
(Tabn. 2). Jomyckass XOpOUIyIO IMEepeMeNIaHHOCTh BO-
Il 03epa, MoJiydaeM, 4TO BO BceM o0beMme Bojoe-
Ma OblIO0 pacTBOpeHo mopsaka 27200 T xmopa u
203456 1 cynbdar-uoHa.

Cxonpko (M B KakOM BHUJAE) riayOmHHOTO (hirio-
ulla JOJOKHO OBIJIO TMOCTYNHTh B 03€pO, YTOOBI
obecmedynuThr HaAOMIOTAEMYI0 MHHEpPAIHU3AIUIO
BOIBI?

OueBunHo, B GOpMHPOBAHUU COJIEBOTO COC-
TaBa BOJbI 03€pa YY4acTBOBAJIU BCE COCTABISIONINE
BYJIKAHHYECKOT'0 TpoIlecca: JeTyuyne MarmMaTudec-

*B 1997 .

KOT0 pacljiaBa, H3BEPKEHHBIM BYJIKaHUUYECKHU
MaTepual, a’3po30JH, TUAPOTEPMBI. TpyaHO KOIHU-
YEeCTBEHHO OMpEeaeNuTh AOJI0 KaXJI0r0 U3 HHX.
[To-BunumMomy, Ha mepBo¥ (B mepuoa COOCTBEHHO
(bpeaTo-MarMaTH4YECKOTO H3BEPIKECHHS) CTalNU,
OCHOBHYIO POJb WTpajd JETy4YHhe COCIUHEHUS —
nap, ras, a’posonu. [locne 3aBepuieHUs aKTUBHOU
CTaJAWM H3BEPKEHUS MOCTYNJIEHHE IHIAOTEHHBIX
KOMIIOHEHTOB (XjJopa, cepsl, Oopa m ap.) Ipo-
JIOJDKANoCch (Tak)Ke 3a CUeT BBINIENadWBaHUS H3BEP-
)KEHHOTO MaTepuaja) 1mo cucremMaMm oOpa3oBaB-
MUXCS TeKTOHHYecKux TpemuH®. OO0 3Toit dactu
SHJIOTEHHBIX KOMIOHEHTOB HECeT HWH(PpOpMAaIHIO
MHUHEepajdbHas Harpy3ka TepMajdbHBIX NCTOYHHUKOB,
NPOSBUBIINXCS BOKPYT 30HBI 3PYIIIHH.

OO0beM U copepkxaHUE BYJIKAHMYECKHX Ta30B,
B COCTaB€ KOTOPBIX, 0€3yCIOBHO, OTPOMHYIO POJb
Urpanu XJIOpulbl, GTOPUALI, U COeqUHEHHS (HOpPM
MBI TIOKa €Il€ HEe MOYXeM TOYHO OLEHUTh KOJUYECT-
BeHHO. Tem He MeHee, IS NPHOIU3UTEIbHBIX
pacdeToB MOXXHO HCIIOJIB30BaTh CUCTEMY aHAJIOTHI.
Tak, B mepuoJ mapoKcU3MalbHOW (pa3zsl u3Bep-
JKEHHUA Mapo-ra3oBas KOJOHHA MOJHUMAach HaJ
MOBEPXHOCTHIO 03€pa Ha BBICOTY 5-6 KM H BBITJISA-
Jena Kak MolmHeWmuil reizep. Ilo cBuaerensbcTBy
S.JI. MypaBbeBa, B OCHOBAaHUU KOJOHHBI, TaKXKe
Kak W y OCHOBaHHS BBIOpackBa€MOTO Hapo-
BONHOTO cTOJI0a Teii3epa, HabmIOgan0Ch OypHOE
KUTIEHHE BOJBl Ha NJOIIAAM AUAMETPOM OKOJO
200 m. Cama mapo-ra3oBas KOJOHHA MMeJla JHa-
MeTp mopsiaka 50 M, T.e. MJIOIIaAbh CEYEHHUS COCTaB-
asna okosio 2000 M?, u mMOJHUMANACh Ha BBICOTY
3-5 kM. Takoe COOTHOINICHHUE OUYCHb OJIM3KO Mapa-
MeTpaMm reizepa «Benukan» B JlonuHe ['elizepos
Ha Kamuatrke. DToT reiizep ¢ miomanad yCThs
BBIBOJHOTO KaHama 10 Mm? u3Bepraetr 3a OJHY
MUHYTY pabotsl okono 30 T Boasl. CienoBaTenbHO,
MOXHO paccMmaTpuBaTh «(oHTan» KapsiMckoro
MOJABOJHOTO WM3BEPXKEHHSA KaK AaHaJIOT OJHO-
BpemMeHHoro wusBepxenus 200 reizepoB TuHNA
«Benukan». B TakoM ciydae, Ipu 3TOM H3BEpraioch
okosio 6x10° T Boabl B MUHYTY. M3BEeCTHO, 4YTO
MOJBOJHOE M3BEP)KEHHE MPOJOIKAIOCH He Ooiee
cyToK. UHTEHCUBHOCTHh €Tr0, KOHEYHO, OblNla He-
OJMHAKOBOW BO BpeMeHU. IIpuHuMas, B cpenHem,
MPOJOJDKUTEIFHOCTh aKTUBHOUW ctamum 10 gacos,
HaXOJWM, YTO B MPOIECCE HM3BEPKEHHA Ha IO-
BEPXHOCTh ObLTO BbIOpoOmIeHO 3x6-10° T Boabl. Eciu
CYUTATh BCIO 3TY BOIY IOBCHUJIBHOW , TO, HCXOJIS

® DTH TPEIMHHBIC 30HbI XOPOIIO (PUKCHPYIOTCS Ha MECTHOC-
TU MO BbBIXOAaM THAPOTEPM H IIpOBajiaM.
7 B ByJNKaHMYECKHX Ta3ax BoAa OOBIYHO 3aHHMaeT 10 98%.
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HEKOTOPBIE TEOXUMUUECKHUE OCOBEHHOCTU MNOABOAHOI'O H3BEPXEHUA

Tabauna 2. Xummnueckuii cocraB Bogp! 03. KapsiMckoe u p. Kapsimckoid, Mr/n

Komnon Homepa mnpob

CHTBI 16% | ©-1/93 22.01/1 11.02/3 11.02/5 @©-2/10 | ®-2/64 | D-3/10 | D-3/58 20-K/96 13-K/96 5-K/97
H - - 0.60 0.76 0.70 0.70 - - - 0.22 0.22 0.40
NH', - 0.9 - 0.2 0.2 0.2 0.20 0.20 0.20 0.0 0.0 0.10
Na' 10.4 14.0 57.0 75.0 78.0 73.0 64.6 65.3 64.4 74.3 69.2 62.0
K 1.6 0.84 8.5 7.3 7.3 6.6 6.6 6.6 6.7 7.6 7.1 7.0
Ca™ 1.6 6.0 66.0 66.0 67.0 63.2 63.2 64.0 64.0 64.0 62.0 58.0
Mg™ 0.5 0.6 19.5 14.4 13.2 18.4 18.40 18.9 19.3 7.2 10.9 14.5
Cr 8.5 21.3 49.0 35.5 39.0 38.3 37.60 40.5 39.0 50.8 49.3 42.6
SO%, 3.8 4.8 405.9 379.0 379.0 374.6 374.0 374.0 374.0 317.0 317.0 307.0
HCO; 35.1 22.0 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
F 0.0 0.08 6.3 1.8 1.8 1.74 1.84 1.70 1.76 - - 1.40
H,Si04 48.0 48.0 210.0 330.0 333.0 192.0 192.0 190.0 194.0 161.0 157.0 192.0
H;BO; 0.0 0.10 0.9 0.9 0.9 0.9 1.0 0.9 0.8 0.7 0.7 0.7
Zn - 0.009 0.042 0.031 - 0.059 0.251 0.059 0.054 - - -
Ni - 0.0002 0.019 0.006 - 0.00 0.005 0.008 0.010 - - -
Mn - 0.001 1.90 1.54 - 1.64 1.70 1.86 1.70 - - -
Feoou - 6.87 8.63 7.32 - 9.73 9.46 10.91 7.71 1.7 2.8 3.2
Cu - 0.0004 0.052 0.040 - 0.041 0.051 0.048 0.053 - - -
Sr - - - 0.18 - 0.17 0.20 0.19 0.19 - - -
Al - - - - - 5.30 5.86 5.89 5.53 3.50 4.10 1.3
M 109.6 | 125.7 834.9 921.7 920.1 786.5 776.7 780.9 779.4 688.2 680.5 690.4
pH 7.0 7.4 3.22 3.16 3.20 3.22 3.22 3.28 3.22 3.70 3.70 3.40
T° C 1 4 22 19 21 - - - 20 10 1,5
ara 05.84 | 07.93 22.01.96 11.02.96 11.02.96 05.96 05.96 05.96 05.96 09.10.96 09.10.96 | 3.01.97
otbopa

IIpumeuanue. [Tpo6sr oTobpansr: 16* - (I.®. [Tununenko, 1989) u3 o3epa Ha ucroke p. Kapsmckoit; ®-1/93 — C.M. daznymiunbiM, Tam xe; 22.01/1 —
T'.A. KaproBsIiM B CeBEpHOM CeKTOpe o3epa, B 3 M ot Gepera; 11.02/3 u 11.02/5 — P.A. IllyBanoBbiM, COOTBETCTBEHHO B IIEHTPAIBHOW YaCTH 03€pa U B
200 M oT ceBepHOro Oepera, MOYTH HAJ LEHTPOM MOABOMHOM dpymnuuu; ¢ uHaekcoM «Dy» - C.M. daznymiuabiM, ®-2/10 u P-2/64 — roxHee HeHTpa
opymuuy, Ha rayounax 10 M u 64 M cootBerctBeHHO, P-3/10 u ®-3/58 — Hax uentpom 3pymiuu, Ha TiyouHax 10 m u 58 m. [Ipo6sr ¢ urmekcom «K»
orobpanbl I'.A. KapnoBeim — 20-K/96 — B ceBepHOM cekTope o3epa, B 3 M oT Gepera; 13-K/96 u 5-K/97 — B ucroke p. Kapsimckoit. Ananutuk B.K.
MapsbiHoBa (ueHTpaibHas xumuyeckas nabopatopus MB JIBO PAH). Tsokensie mertamisl ananusupoBanuch Ha ICP K. Cysyku (Tokuiickuit
YHUBepCHTET), B ocTalbHbIX — C.M. Da3ny/uinHbIM B reonorndeckoii cayxoe Smonuu (1. Lyky6o). [Ipodepk — He aHATH3UPOBATIOCH.

M3 CpeIHero® coaepaHusi BOJABI B Marme 0a3aib-
TOBOTO coctaBa mopsaka 0.1%, moxydmm, dUTO
merasupoBanaoch 3.6x10° T MarmMaTH4ecKoOro mare-
puana. O0mas Macca H3BEpPKEHHOTO MaTepuala
(monBOHON MOCTPOIKH, HOBOTO MOJYOCTpPOBa U
tedpa Ha mgHE o3epa) OlEHUBAETCS B 72 MIH. T
(Denotor, 1997). YHeceHo 3a mpenensl o3epa ¢
MMOTOKaMH BOJBI (MOIIHBIE OTJIOKCHHUS B IMIHPOKOU
JIOTUHE B BEpXOBbiIX p. KapwsiMckoil) u mo BeTpy B
BUAC mfIja MNopAdKa IIOJOBUHBI 9TOM MaccChl
martepuaina. [lo HamuMm pacdyeTam, NpU HU3BeEp-
KEHUHM Ha TMOBEPXHOCTH OBITO BBHIOPONIEHO eaBa
2.7% ot o0mel Macchl AeTa3upOBaHHOTO 0a3ab-
ToBOTO pacmiaBa. OCHOBHAs €ro 4acTh OCTanach B
MarMaTmu4eCKoOM BBIBOJHOM KaHaJ€ WU B CaMOM
MarMaTU4ecKoOM ouare, B €ro BepxHeu 30He. Bo3s-
MOXHO, 4TO MOIIIHBIﬁ IIpoOpbIB pacijiaBa B BOAY
o3epa, BbI3BaB (ppeaTHUECKUE B3PBIBBI, TEM CaMbIM
eme OoJiee yCHUJIMI HM3BEPXKEHHE, TaK KakK MpHU
B3pbIBaX BO3HHUKAET JOKaJbHOE pa3pskeHHe, KO-
TOpOE, B CBOIO O4Yepeab, HHUIHUPYET AErazanuio.
B takom ciaydae MOXXHO MPENNOIOKUTH, YTO OBICT-
po JgerasupoBaHHAs TOJIOBHAs YacTh MarMarTH-

8 Xotst ecTh mpeacTaBieHUst 0 6oee BHICOKOM COJCPKAHUH
BOJIBI B Marme.

YeCKOW KOJOHHBI TEM CaMbIM Oblila JIUIIEHa CBOEH
JIBWKYIEH CUIBI — ra30B. TspKensiit, 0oee BA3KUM
JIera3upoBaHHBIN 0a3albTOBBIA MaTepual Kak
MpOOKOM 3aKymopHI BBIBOJHOW KaHal, U HU3BEP-
XKEeHue (HeCMOTpPS Ha CBOIO OTPOMHYIO HAYaJbHYIO
MOIIHOCTB) OBICTPO MPEKPATHUIIOCH.

WTak, npuHUMaeM, 4TO NPHU H3BEPKEHHUU Ha
MOBEPXHOCTh mocTynuio 3.6-10° T roBeHHIBHOI’
Boabl. Ecnu mcXonuTe M3 conep)kaHWsS MOHA XJIopa
B KOHJeHcaTe (yMapolbHBIX Ta30B — Mmopsaaka 7.8
r/n, a cynedar-uona — 21.47 r/n (xak, HampuMmep,
B AKTHUBHOM BOpPOHKE MYTHOBCKOrO BYJIKaHa
(Bakun u ap., 1976)), To B 03epo mpH HU3BEPKEHUU
noipkHO Obuto moctynuth 28000 T xmopa u 77000 T
ceppl B BuAe cyiabpar-mona. Kax Buaum, mo
MOpANKY nudp momydaeTrcs XOpollee COBMAIAEHHUE
C pealbHBIM COJEp)XKaHHUEM B BOJE O3€pa XJiopa
(27.2-10° T). TTo-BUAUMOMY, BCE APYTrHe MCTOUYHUKH
MOCTYIJICEHUSI XJ0pa B BOJY UTpalu MOJYHHEHHYIO
poib. ITo cynsdar-uony Habiarogaercs 6ojiee 4eMm
JIBYKpaTHOE TPEBBIIIEHNE, YTO JAaeT OCHOBAHUE A
3aKJI0YEHUS] O MPUCYTCTBUH B COCTaBE M3BEPraB-
merocs mMartepuana 0oliee pa3HOOOpa3HBIX Gopm

°T.e. HaXOZ[HBLHeﬁCH A0 U3BCPIKCHHA B MAIMATUYCCKOM
BCIICCTBEC.
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NIPOSIBJICHUs CEPBI, KOTOPBIE IIPU OKUCJICHUU TPAHC-
dbopMupytorcs B cyib(aTHbIE COCAUHEHHUS.

HpOBeI[eHHBIe pacde€Thl MOKa3bIBAKOT, TaKHUM
o0pa3zom, 4TO MOXHO C JOCTAaTOYHBIM NPHUOIHKE-
HUEM ONpE€ACIUTh KOJIUYECTBO MAarMaTu4€CKoOro
Marc€puaja, NMOAJHABIICTOCA M3 MarMaTu4e€CKoro
oJyara ¥ HaxoJsIIerocs MmoJ JHOM o3epa Hupoi
3.6x10° 1. Ilpu cpeaHeit maoTHOCTH Tab0Opo (3KBH-
BajmeHT 6asanpra) okoyo 3.0 r/cm?, marmaTtuuec-
KO€ «TeJIO» IMOJ| JTHOM 03epa JIOJKHO UMETh 00bheM
mopsiaka 1.2 km>. CKOJIBKO Temjia TeHepupoBaio
3TO MarMaTH4ecKoe BEIIEeCTBO B IIpollecce M3Bep-
*eHus? B HameM ciydae 3TO CpaBHUTEIHHO JIETKO
paccuuThIBaeTCS MO OIEHKE KOJMYecTBa TeIa,
HEeoOXOJUMOTO JJIs pacriiaBlieHUs libJa Ha 03epe
W TMOCJIENYIONIeTO HarpeBa TOW BOJABI U BOJBI 03epa
no HabmromaBmieiics temmepatypsl 25°C.

IIpu mmomanu moBepxHOCTH 03epa 11.33 kM2,
tonmuHe npaa 0.2 M, cHera 2.0 M u cpenHei
maoTHOCTH nbaa 0.94 r/cM® W yIIIOTHEHHOTO CHETa
0.45 r/cm® obmias 1emoBO-CHEKHAS Macca Ha 03epe
K MOMEHTY M3BepKeHHs oneHnuBaercs B 12.3x10' r.
Hcxons uz Temnoemkoctu jabaa (80 kan/r), Ha ee
pacruiaBienue norpedoBanoch 9.84x10' Ik temna.
Ha wnarpeB srto#ti maccet Boael ot 0 mo 25°C
tpebyetcst 3.36x10' xan win 14.06x10'" Jx Terura.
Ha nmogorpes moaienHoi Boabl (Maccoit'’ oko-io
542x10"™ r) ot 4°C o 25°C ueobxomumo 113.6x10'
kanm (475.6x10'* JI) TenmoBoi sHepruu. Takum
obpazom obOmias 3arpaTa Temja COCTaBISET
126.8x-10' kam uwam 5.30x10'° . DT0 dKBHMBa-
JIEHTHO TOJOBOM TEMJIOBOW pa3rpy3ke 27 TaKux
COBPEMEHHBIX THAPOTEPMAJbHBIX CHUCTEM Kak Jlo-
nuaa ['eiizepoB Ha Kamuartke (bemoycom, Cyr-
pob6os, 1976).

OcHoBHbIE BBIBO/IbI

1. TlogBogHOE M3BEpKEHHE B Kalbaepe Akxa-
nemun Hayk mpuBeno K KapIWHalbHBIM H3Me-
HEHUSM XHMHUYECKOTO COCTaBa KPYIHOTO BOJHOTO
Oacceiina. [Ipecnas Boaa o3epa KapeiMckoe 00be-
MoM 544x10° M 3a HECKOJIBKO YacOB HM3BEPIKCHHS
nmonkucnuiaack no pH 3.2 m mpumobOpena cyib-
(¢aTHBIH HAaTPUEBO-KAJBIIMEBBIN COCTAaB M OOMIYIO
MuHepaiau3anum g0 0.9 r/i.

2. Ilo ceBepHOU TEPPUTOPHUH 03€pa, TATOTES
K HOBOMY IIEHTPY JpYIIHHU, BOZHUKIH TEPMalb-
Hble NIOMAaJKd W TepMalbHble HCTOYHUKHU (Ha3-
BanHble [luiinosckumu (DemotoB, 1997)). Cocras

1 Vyrena macca npaa (~ 2x10'? r), koTopas JoJKHA
BXOJIUTH B Maccy BOJBI 03€pa.

BOJ MOcieAHuX paznuydeH. OJHU TUIAPOTEPMBI —
Cylb()aTHO-XJIOPUAHOTO M HATPHEBOIO COCTaBa,
6nu3ku K m3BecTHOMY llayxercko-I'eiizepHomy
THUITYy, APYTHE - OTHOCSITCS K KOHIEHCATHBIM, CMe-
IIaHHBIM BOJaM CJIO)KHOTO COCTaBa.

3. Hcxons m3 mpencTaBiaeHUS O OBICTPOH Ie-
ra3zalnuy rojJoBHOM 4acTM MarMaTH4YeCKOM KOJIOH-
HBI, BHeIpuBIIeiics moxa aHo Kapweimckoro o3epa,
HaMHU JaHO OOBSICHEHUE HEMPOIOJKHTEIbHOCTHU
NOJBOJHOTO (peaTo-MarMaTH4YeCcKOTO  H3Bep-
JKEHHS B Kainbaepe Akanemun Hayk.

4. MeTOomoM aHaJIOTMU C MEXAaHHU3MOM Jes-
TEIBHOCTH W TapaMeTpaMu KPYMHBIX Tei3epoB
tuna «Benukan» B Jlonune I'eiizepo Ha Kamuarke
paccumTaHa Macca IOBEHUJIBHOW BOJBI, BBIOpO-
IIEHHOW Ha MOBEPXHOCTH 3a BPEMS HM3BEPIKEHUS:
3.6x10° T. TeruioBasi YHEPrUsi U3BEPHKEHUN OICHEHA
B 1.27x10! kam (5.3x10! J[x).

5. Cnycts roa mocie W3BEp)KEHHUsA, OTMEUYeHa
TEHJACHIUS yMEHbIIEHUS O0Ie MHUHEepaln3amuu
BOJBI 03€pa 3a CYET YMEHBIIEHHUS COAepKaHHS
Mg, B, H,SiO,, SO*,. Ozepo 3umoii 1996-1997 rr.
MOKPBLJIOCH JBAOM (32 HCKIIOUYEHHEM y3KOW Mpu-
OpeXHOW 30HBI C TEPMAJbHBIMH HCTOYHHKAMH).
OTO MOXET CBHUAETEIHCTBOBATH O PE3KOM COKpa-
MIEHUU TOCTYIUIEHUS IHAOTEHHOTO TENIoMacco-
MOTOKa M3 PYNTHUBHOTO IEHTpA.

6. Ilo mpeaBapuTenbHBIM JaHHBIM H3MEHEHUS
B XMMHYECKOM COCTaBE€ BOJBI 03€pa HA4YaJIHUCh C
1993 r. Bo3MOXXHBIE DIEMEHTHI-HHAUKATOPHI TPO-
necca 3HAOTEHHOM aKTUBU3aLUMU pailoHa Cl,
S, Na, Ca, B u Zn (?). 'magpoxumudeckuii MOHH-
TOPUHT COCTaBa BOJBI KallbJEPHOTO 03€pa MOXET
MCIIOJIb30BATHCS ISl MPOTHOCTUYECKUX IIEIeH.

Astop Omaromaput S.JI. MypaBbeBa u B.A. J[po3-
HUHA 32 MHQOPMAIIMIO O XOJe M3BEPIKEHUS U ICH-
HBIE 3aMe4YaHHs B MpPOIecce MOATOTOBKH CTAThH.

IIpumeyanue

ABTOp OBII HEMOCPEACTBEHHBIM CBHUJIIETEIEM
M3BEP)KEHUSI ¥ YYaCTHUKOM IOJIEBBIX paboOT B pai-
oHe n3BepxeHus 1996 r. B xanpnepe AxagemMuu
Hayk. OTa cTaThs roToBuiach K NMyOJMKAIUH B
1997 r., kaKk UTOroBas IO OI€HKE I'€OXHMMHUYECKHUX
0cOOEHHOCTEH MPOAYKTOB H3BEPKEHHUS MO COCTO-
SHHUIO M3yYEHHOCTH Ha TOT mepuona BpeMeHH. Ho
B XypHaje «BylkaHONOTuS U CEMCMOJIOTHUSA» B
koHIe 1997 r. Ol ONMyOJHMKOBAaHKI JBE KPYIHBIX
crateu (C.A. ®egoroBa u f.J[. MypaBbeBa ¢ coas-
TOpaMH), B KOTOPBIX 3TOT BOMPOC OBII OCBEIIEH
C mocTaTouyHO#l monHOTOH. B TO e Bpemsa (mpu
CXOAMMOCTH MHOTHX BBIBOJOB), HAIlM OLEHKHU
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HEKOTOPBIE TEOXUMUUECKHUE OCOBEHHOCTU MNOABOAHOI'O H3BEPXEHUA

KOJHWYECTBA B3PBIBOB B 03€pe W 00Imeld MOIIHOCTH
U3BEPKEHUSI HECKOJIBKO PacXOMUIINCh, HAIIPUMED,
¢ nanasiMu C.A. ®@egoToBa. ABTOp cUen HEOOXOIU-
MBIM TPOBEPUTH CBOHM pacueThl. IlyOmukamnus
CTaTh¥ OBLIA OTJIOXKEHA. 3a IMOCIIENYIONNe MecCTh
JIET HWCCIEeNOBAaHUM MaTepHal CTAaThbH MMOJTYUHIT
JOTMOJIHUTEIbHBIE 000CHOBaHUs. bosee Toro, npu-
MEHEHHBIH HaMU OpPUTHUHAJIBHBIA METOJ OI€HKU
MpOIECCOB HM3BEPXKEHHS M HMX MacmraboB Ha
OCHOBE aHAJIOTHH Cc paboTOH rei3zepoB, a Takxke
MIyCTh MPUONMKEHHAs OIleHKAa MHHHUMAaJbHON Mac-
Chbl FOBEHHJIBHOW BOJABI, MOCTYNUBUIEH HAa MOBEPX-
HOCTh IIPH W3BEPKEHUU, AaTd HaM OCHOBY IPYyroro
MOAX0Ma K OIMEHKE CYMMapHOW MOIIHOCTH CaMOTO
n3Bepxxkenus. [lo mamuMm pacuetram, oHa ObIIa Ha
IBa mopsaka OonpIle, 4eM MOKAa3aHO B MyOJu-
karmuu 1997 1. B cTaTbhe gaHBI CCBUIKM Ha paboOTHI
1997 r., u 4uTaTENW CMOTYT CaM{ NpPOAHAIU3U-
poBaTh M3JOKEHHBIH MaTepual M cIejaTh COOT-
BETCTBYIOIINE BHIBOIBI O, KAK MBI CUNTAEM, YHU-
KaJbHOM ITOJBOJHOM H3BEPKECHHU B KaJbAepe
Axagemun Hayk B 1996 1.

Cnucok nuTepaTypsl

benoycos B.U., Cyepobos B.M. I'eonornueckas
W THApPOTEONIoTHYeCcKas 00CTaHOBKA TeoTepMalb-
HBIX PalOHOB U TUAPOTEPMAIBHBIX cucTeM Kam-
yatku // T'mpporepManbHble CUCTEMBI U TepMalb-
ueie nmoasg Kamuatku. Baagusoctok, 1976. C. 5-22.

Baxun E.A., Kupcanos U.I'., Kupcanosa T.II.
TepMmanbHbIe MOJS U TOpsiure UCTOYHUKH MyT-
HOBCKOTO BYyJKaHMYeCKOTo paiiona // ['maporep-
MallbHble CHCTEMBI U TepMaibHbIe moiss KamuaTku.
Bnagusoctok, 1976. C. 85-114.

T'pu6b E.H. lleTponorus nNpoAyKTOB M3BEPKECHUS
2-3 suBaps 1996 r. B kanpaepe Axamemun Hayk //
Bynkanonorus u ceiicmonorus. 1997. Ne 5. C. 71-96.

Kapnoe I'.A. CoBpeMeHHBIE THUAPOTEPMBI H
PTYTHO-CYpPbMSHO-MBIIIBSIKOBOE OpyAcHeHHe. M.:
Hayka, 1988. 183 c.

Mypasves A.J]., ®edoomos C.A., Byonukos B.A.
u Op. Bynkanuueckas aesTenbHOCTh B KapeiMckoM
neatpe B 1996 rony: BepHIMHHOE H3BEPXKEHUE
Kapeimckoro BylikaHa U pearo-mMarMaTH4ecKoe H3-
BepkeHHne B Kanpaepe Akanemun Hayk // Bynka-
Hoyorus u cericmonorusa. 1997. Ne 5. C. 38-70.

Hununenuxo I'.®. I'maporepMbl KappimMckoro Byi-
KaHuueckoro meHTpa Ha Kamuarke // BynkaHno-
morusi u cericmororus. 1989. Ne 6. C. 85-101.

@edomos C.A. O6 HU3BEePKEHUAX B KalbJepe
Axanemnu Hayk m Kapeimckoro Bynkana Ha Kawm-
gyaTke B 1996 r., X WU3y4YeHHH M MeXaHU3Me //
Bynkanonorust u ceiicmomnorus. 1997. Ne 5. C. 3-37.

Karpov G.A., Muraviev Y.D., Shuvalov R.A. et
al. A subaquous eruption from the caldera of
Akademii Nauk volcano on January 2-3 1996 //
Newsletter of the IJAVCEI Commition on Volcanic
Lakes. 1996. Ne 9. P. 14-17.

BECTHHUK KPAVHII. CEPHUA HAVKH O 3EMIIE. 2004. Ne 4 89





