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OT PEOAKTOPA

Ha TeppuTtopuy Hawe# cTpadbl HAXOAUTCS MHOrO GOJBILHMX 03€p, HEKOTOPHIE
U3 HUX SIBJSIOTCS KpYNMHeHIMMHM B MHpe. PaunonanbHoe MCHo/ib30BaHME STHX
BOJIOEMOB TIPEACTaBJISIET OFPOMHOE 3HaueHHe JJIs1 HApPOAHOTO X03s#cTBa, B yact-
HOCTH, JJI HABUTAIUM, SHEPTeTHKH H PHIGHOTO MPOMEIC/IA, BOAOCHAGKEHHS M
Apyrux ueseit. ITosToMy ecTecTBeHHO cTpeMJyeHHe HccaefoBartesiell K BCECTO-
POHHEMY M3YUEHHMIO 03ep M MO3HAHMIO X OCOOeHHOoCcTeil.

MoXHo ¢ yAOBJETBOpEHHEM OTMETHTb, YTO B HACTOfMiee BpeMs Bce prn-
Hete o3epa Coserckoro Cow3a B TOH HJIM HHOH Mepe 3aTPOHYTH! HCCJIeOBAHUSIMH.
CreneHb HX H3YyeHHOCTH, pasyMeeTcs, AajieKo He ofuHaxkoBa. Tak, osepa
TafiMbipckoe, Xanka U 3aficaH BecbMa CKYINO OCBellleHbl B JHTepaType, B TO
BpeMsl KaK IO KpYMHEHIIMM COBETCKUM oO3epaM — NOAJUHHEIM Mopsm — Kac-
nvo ¥ bafikany umeercsi Goraredimuit matepuasn. Kpome Toro, He ajst Bcex
03ep coOpaHHBIl MaTepHasl CHCTeMaTH3NPOBaH U 06o0iieH B BHAe MoHorpadui.
IIpumepoM mepBOro BCECTOPOHHETO MOHOTpaduueckoro oOo6ileHHsT MaTepUasoB
siBigercsl pabora crapeiimero pycckoro oseposefa JI. C. Bepra «Apanbckoe
Mope» (1908). 3a mocnenuue 20 jeT BHIUJHM H3 TEeYaTH MOHOTpadhuyecKHe onuca-
Husi osep Tesenkoro, Uysackoro, Jlapoxckoro, Onexckoro, Mecwk-KyJsi.

Cpen¥ Apyrux KpYmHBIX 03ep Hamedl CTPaHBl, MMEIOWMX GoJibilioe HApOA-

"HOXO03SHCTBEHHCE 3HAYeHHe, CJeyeT 0co00 OTMETHTb O03. Banxam, KOTOpoOe

B TeyeHHe JLOJITOTO BPEMEHH OCTaBaJICCh HEJOCTATOYHO H3yueHHbIM. HecMoTps
Ha MHOrOYHCJIEHHbIE TMOCEMEHNsl ero pAAOM TNYTelmecTBEHHUKOB U HCC/efoBa-
Tesieii B mpoulioMm, Gosee WM MeHee 00CTOATeNBHBIX PaboT, BCECTOPOHHE Xa-
PaKTepPHU3VIOIHUX 3TO 03epo, He Obio onybaukoBaHo. Hauwnasi ¢ 1930 r., Obli
coGpaH 3HayMTeJpHBIH MaTepuas 1o rufporpaduH, THAPOJOTHH, THIPOGHOJOTHH
¥ THADOXMMHH 03. bBanxau, oAHaxke NojyuyeHHBle NAHHbIE OKA3aJHCh Ype3Bbl-
YajHO HEOLHOPOAHBIMM, a HEPeAKO W PA3HOpeuuBhIMH. Bosbimias yactb co6paH-
HBIX MaTepuasioB 1o 03. banxam Boobuie He Gplna onyGNMKOBaHA.

Muoro HesicHocTelt 6blio B 06siacTH TMAPOXUMHH, cBoeobpasme KOTOpoii
TNpejcTaBJIgeT OAKY U3 HauboJsiee HHTEPeCHbIX ocoOenHOCTel o3epa. [Ipexcsie Bcero
nopasuTeabHbM (hakToM, MM Aaxe, Kak ero HaswBan JI. C. bepr, «reorpacduue-
CKHUM T1apaZloKCOM», SIBJISIETCS] TPUCYTCTBHE CTOJb MaJ0 MHHEPaJH30BAHHOTO
(0,5—5,5 2/4) o3epa B YCJOBHMSIX 3aCYIUJUBOTO INYCTBIHHOTO KJMMaTa 3TOH
yactu Kasaxcrana. Ilocsennee o6cTosiTeNIbCTBO B CBOE BpeMS  BHI3BANO B
JIMTepaType ey JHCKYCCHIO B AJist ee 0ODbACHEHHs! GbJIO BHICKA3aHO HEMAso
pasJMYHbBIX TPeANONONeHHH, OCHOBAHHBIX MNPEUMYUIECTBEHHO HAa H3MEHeHWH
KJHMATHYECKHX H TeOoJOTHYECKHX YCJOBHiL.

Bropoli ocoGeHHOCTbIO XHMHUECKOTO COCTABA BOABI 03e€pa fABJfAETCS APKO
BhIpaxkeHHAast HEOAHOPOJAHOCTb HOHHOIO COCTaBa BOAH MO JJIMHE, CBSI3aHHAs C
BO3[eHCTBHEM MHCIIapeHusi, BHITAHYTOH (opMoil o3epa M ONpPeCHSAIOIHM Jel-
ctsueM p. Mau. Ita HeoAHOPONHOCTb IIPEACTaBASET KJACCHMYeCKMH IIpH-
Mep TIOCTENEeHHOr0 W3MEHEHHsI HOHHOIO COCTaBa BOABI, METaMOPGH3HP yIOUIErocs
TpH YBeJMUCHUH MUHepaJTH3AINH.

Hakonen, TpeTheil ocoGeHHOCTbIO SBJSIETCS peAko Habaiojaiouiascs Ans
COBPEMEHHEIX BOJOEMOB CNOCOGHOCTb O6PA30BAHUS JOJOMHTOB. ITOT NPOLECC
umeeT GOJbIIIOE 3HAueHHe JJIsi M3yyeHHS ocaikoo6pasoBaHus, AJA LeJeH CpaB-
HHUTEJbHON JIMTOJIOTMH H BbI3bIBaeT cefiuac GoJibiuve pasHOIJacus.




UpesBbluafiHO BEJMKO 3HaueHde 03. Danxam JAJas HAPOLHOr0 XO3AHCTBA
Kasaxcrana. Osepo siB/sIeTCs] OCHOBHBIM HCTOUHHKOM LOJOCHAGKEHHsT MPOMbI-
uiensoro [MpuGanxambst ¥ TpaHcnopTHoM MarucTpasibio. OHO TaKKe IMHPO-
KO HCHOJb3YeTcs JJs PHOHOro NpPOMBICNA, WIPAoUIero 3HAYHTeNbHYI0 POJb B
5KOHOMHXe KPas; KpoMeé Toro, Ha o3epe NMPOLBeTaeT OHIATPOBBLIH NMPOMBICEI.

OcoGerno octpo cTaBuTcst Bompoc o6 u3ydeHnu o3. Danxam B nocnefsne
rofel npH npoektupoBanuu Kanuarafickoii I'9C ¥ mpejniosaraeMoM 4acTHYHOM
H3BATHH cTOKa p. WMnm ans HamosHenus Kamuarafckoro BOAOXPAaBUAMIIA H
opowenust [Tpunnuiickolt fonusnsl. [Ipu coxpaieHHH NpHTOKA BoAa o3epa, u Ges
TOro G/1M3Kasi 1o cBoeft MUHEpANIH3aLHUH K JONYCKAEMOMY Npefeny, MOXKeT OKa-
3aThCsl HEMPHUIONHON AJsi BoJocHAGKeHusA. Ho Iporsos BO3MOXKHOH MHHEpaIu-
3aUUK BOABl U CBA3aHHBIA ¢ 9TUM BHIGOp Haubosee GJAronNpUsATHOrO BAPHUAHTA
TIPOEKTA CTPOUTENLCTBA 3aTPYAHAJCH HE TONBKO Majlod M3YYEHHOCTHIO XHMMH -
YEeCKOTo COCTaBa 03. Dasxam, HO M HeJl0CTATOUHOCTHIO CBEfieHHH 1o PSAY ApYrux
THAPONOTHYECKHX XapaKTEpUCTHK. .

Haunass paoTa BO3HHKJA HMEHHO B CBA3H C IIOCTABJEHHBIMH NPAKTHKOH
safauami, Jlna mporsosa Oyaymeil MHHepanHsamuH Boiel 03. Danxam rmo-
Tpe6oBanoch pelIdTh psj BOMPOCoB ofumiero xapakrtepa. Hamo 6wl10 0600muTH
CBeJleHHsI 1o KapTorpaduu, nepecMoTpeTh BOLHBIN GasaHc 03epa, YCJIOBHS BOJO-
o6MeHa MeXAY OTAEJbHEIMU 4acTsMH o3epa, co6paTb MarepHasn 1o THAporeo-
Joruu GacceifiHa W, HAKOHeN, NO-HOBOMY PAacCMOTPETh BCE CBELEHMS MO XHMHHU
ROJBI, JONOJHHMB 4X COGCTBEHHBIMH MCCJEHAOBAHUSIMH.

B pesysbrate MHOroseTHel paGoThl, Bapsay C YCHEIIHHM pemeHueM mpak-
THYeCKH BaxKHol 3ajaun, Gbll cofpan M 06oObuieH GoJbiiof PasHOCTOPOHHMH,
LeHHbl MaTepHaJd no o03. Danxam, NOocAyXHBIIMHA OCHOBOH JJIsi COCTaBJIEHHS
HACTOSIEro TPyAd. JTo NPHRAET eMy XapakTep paboTel, BHIXOIsiuleH 332 PaMKU
OGBLIYHOTO THAPOXHMUYECKOrO OYepKa, X NPHOGMHKAEET €ro K 03epPOBEAYecKoH
MoHorpaduu. B 3ToM HecoMHEHHAasi LEHHOCTb JasHOH paGoTH.

Hau6osiee mofpoGHO# B MoHOrpaduu siBJfeTCs THAPOXHMHMYECKA 4YacTb,
B KOTOPOH paccMaTpHBaeTCs XMMUUYECKHH COCTaB BOAHI 03€pa, MPHUKHLI ero He-
ONHOPOXHOCTH HAa pPA3/HYHLIX YYaCTKAX MOC/EJHEro, THAPOXUMHYECKHH PEXHUM
H reHesuc cocTaBa. Ta 4acTb COCTaBJeHa IVIaBHHIM 00Pa3oM HO COOCTBEHHLIM
MaTepHajiaM aBTOPa, JMYHO COBEPLIMBLIETO YeTHPe SKCHEJHIUOHHLIE MOe3LKH
Ha MeCTo, BO BpeMS KOTOPHIX 03epo ObLIO0 IOKPHTO TYCTOH CeTbio Pa3pesos,
Ha KOTOPBIX H3ydasjcsl XUMHUYECKHH COCTaB BoAb. VIMeHHO 3TOT Marepuan mno-
3BOJIMJI CEPbE3HO MOJOUTH K COCTABJEHHI0 COBPEMEHHOTO coJeBOro 6asaHca
o3epa. ABTOp MpaBH/IbHO pelliaeT «reorpaduyecKyio 3arafKy» Manoil MHHepaJsH-
3auuu BoAbl 03. Dasjxaui, Bunsa ee B morepe cojiell Mpu KojeGaHUSX YPOBHS,
B Pe3yJibTare Yero COJIH, BLIACJUBINHECH B CBOeOODA3HBIX MHHMATIOPHBIX «Ka-
paborasrosiax», pasBeHBAIOTC MW TorpefaiTcsl OTNOKEHHSMH. BoaMomHbl
TaKKe NOoTepH cosell ¥ BOMM3YU Geperosodl moOJIOCH.

[NoxcueT KosimuyecTBa coJiell, NMPHHOCHMBLIX C TPYHTOBLIM NHTAHHEM, ABJIS-
etcs Haubosiee TPYAHBIM BOIIPOCOM B XBMHM 03. Danxam (#, B 4acTHOCTH, mpH
COCTABJIEHHU ero CoJieBoro 0anaHca). ABTOp XOTs M peiaer ero, HO, NOXKanyi,
UMEHHO 3Ta cTopoHa 6anadHca HadGoJiee HYXKAAeTcsi B YTOYHEHHH. '

B paGote, B mnpefenax MMeonierocss marepuana, 3aTPOHYTHl BCE CTOPOHbI
XMMUHM 03epa, B YACTHOCTH, BIEPBLIe B JUTEPATYpe UPHUBOAATCS CBENEHHS O
cofiep:KaHUM B BOJE 3JIEMEHTOB paccesiHus (MHKDOIJIEMEHTOB) GUOTeHHEIX Be-
IeCTB, BEJHYAH OKHCAsfeMOCTH. CJIOMHOCTb THAPOXUMHYECKHX OCOGEHHOCTENH

03. Danxam HecOMHeHHO mnorpefyer B JajibHelilieM HOBBIX WCCJEJOBAHME,

KOTOpBIE TO3BOJISIT YTOYHHTL HEKOTOpHIE €jlleé He COBCEM fICHbIE CTOPOHHI €ro
pexxuma. Ho HecoMHeHHO TO, 4YTO JaHHas paGoTa,0CHOBAHHAS HA HOBHIX
O6WIHPHBIX HCCAENOBaHHAX, 4BTOPa C IIPHBJEUEHHEM CTaphiX, GoJbleH
YacTblo eule He ONyOJHKOBAHHBIX MAaTepHAJOB, SABJAAETCH UEHHLIM BKJAaZOM
B M3yYeHHe XMMHHM HAIUUX KPYNHBIX 03ep, 3amo/iHAs npobes, KOTOphf Cy-
ulecTBOBaJ Aas 03. DBaaxat.

0. A. Aaerun



BBEJEHHE

Osepo bBanxami, pacrnosoxkeHnoe B UeHTpa/ibHOf uyactH AsHarckoro mare-
pHKa M 3aHHMajoillee 1o CBoell BeJHMUHHE TpeTbe MECTO CPefy APYTHX BOLOEMOB
Asuarcko#t yacte CCCP (nocne Apansckoro mMopst u baiikana), 5o HepaBHero
BpPeMEHM OblJI0 H3YYEHO CPAaBHHUTE/IbHO Masno. MHOroBekoBasi OTOPBAHHOCTb OT
TVIaBHBIX TIPOE3XKHX JOPOTr, pe3KO KOHTHHEHTAJNbHBIR KJAHMAT B COYETaHHH C
NYCTHIHEBIM JiaBJuadgToM, OTCYTCTBHE BHAMMBIX HPHPOAHLIX OOraTcTB ¥ upes-
BbIYaHHO HHM3KAas IJIOTHOCTh OCEMJIONO HACEJEHUS — CHYKHJHM 3TOMY NPUYHHOMH.

Mexpay TeMm B Ilpubanxambe 3ak/oueHbl HencyepraeMule GoraTcTBa, OLHAKO
OGHApyXUTb ¥ OCBOMTb HX CTaJ0 BO3MOXKHBIM TOJLKO INIPH COBETCKOH BJIACTH.
Kpynrelimye MecTOpoXJeHHsl MefM, OTKpHITHie HA CeBeDHOM Oepery osepa B
1928 r., nocny:xkuau 6asofl A CTPOUTENLCTBA Danxauickoro MeAenJiaBuIbHOIO
3aBojia, Jalmero HblHe caMyio JemieByio MeAb. KpoMe Mepu, 3fech HoO6bIBAiOT
CBHHell, 0JI0BO, LHHK M Apyrue MeTannnl. Opravusanus B 5TOM pailoHe paspa-
GOTKH TOJUMETAJIMYECKHX PYAHBIX MECTOPOXKJAEHHH M pasBHUTHE METa/JypruH
IBETHBIX METaMioB OOYCJOBUJIH TNPHTOK CiofAa ¥ COOTBeTCTBVIoweH paGoueit
CHJIBl. 37ech BOHHK K paspoccsl I. banxaui, HacUHTHIBAIOWMI HEIHE /IO COPOKa
toicsiy Hacesiennsi. CepepHoe [lpuGanxampe Takxe 60rato HeMeTasJHUeCKHMH
HCKOTNaeMbIMH — IpaHuTaMu, HopdHpaMH, KBAapLWTaMH, H3BeCTHAKaMu, OrHe-
YIOPHBIMH H IBETHbIMH IJiHHamu H T. A. B Ilpubanxamckux osepax Ao6bBaioT
NOBapeHHYI0 CoJib M TeHapAHT. Ila mofepexbe o3epa NMOCTPOEHBH! BA PHIOHBIX
3aBOJA H CO3JAHB! JECATKH pPHIGOJIOBEIKHX KOJIX030B. EXKerogHo B osepe Bbi-
gaBnuBaioT 100—150 Thic. y pBIOGHI, NpHYEM YJOB CcasaHa cocTamjseT Gosee
25% Bceit ero no6eun B CCCP. B penbrax pek, Bnagawoumux B osepo, [ocynap-
CTBEHHOE OHJaTPOBOE X03SHCTBO 3arOTARJHMBAET MUJUJIHOHBI INKYPOK OHAATPHI,
caapsuieiics neHHocTeio cBoero mexa (300 sx3. ee Cnlo 3aBeseHo B 1927 T,
n3 Ceseproii Amepuk¥). B BH30BbSX peK YCIemHO DasBHBAeTCS CesbCKOE
xo3sifictBo. 'aBHBIM o6pasoM otciofia cHabxaetes r. banxaw ¥ ipyrue nyHk-
Tl IlpuGanxaimbss OrOpoAHBIME M GaxueBbIMH KynsTypamH. Osepo CJaymuT
JIeIIeBLIM BOAHBIM IyTeM, CBS3LIBAIOIIMM MeXAY co0oH pasjHyHbie NYHKTH
nobepexufi, a tTakxe Kapararnauuckymo xesesHyio gopory c TypxcuGoMm.

Bce nepeunc/iiesHble OTPAcaM HAPOAHOTO XO03AHCTBA B TOH MJHM HHOH (opme
HENOCPENCTBEHHO CBS3aHbl ¢ pecypcamu 03. banxam. [pomantoe sHaueHue
3TOro BojoeMa JAsisi sKoHOMHMKH IlpuGanxambs crasHoBuTcst emie GoJiee OYeBHJ-
HBIM, €CJIM YYecTb, YTO 03epo A0 CHX IOP OCTAeTCst OCHOBHBIM HCTOYHHKOM BOAO-
cHaKeHHs HaceieHHs, NPEANpPHATHH U TpaHcmopTa '. B cBfA3HM ¢ 3TM He Me-
Hee OUeBHAHOW CTAHOBHTCSl W HEOOXOAMMOCTb M3yueHHsl XHMMYECKOTO COCTaBa
BOZbI, & TaKXe Pas3JHuHbIX XUMHUECKUX TNpeBpauleHHi, BJHAIIIKNX HA ee COo-
craB. rta HeoOXOJHMOCTb CTana oCo6eHHO OCTPOH B CBSI3W C IIPEANOJiaraeMBIM
coopyxxenueM Kanuarafickoro Boaoxpanunuma Ha p. Mau — sToft «<xopmuuue
U nonaune» 03. Bbanxaul, gaomei okono 70% Bcero cTtoka B osepo. MabsatHe
yacTH cToKa Vi BBI30BeT HW3-32 HANHuMsl BHICOKOTO HCIApPEHHS 3HAYUTENbHOE
najgeHue ypoBHS BOAbl B 03. Dasxamw, a 3To B CBolo oOuepelb, NpPH OTHO-

1 B panbHefilleM NPeLNoJaraeTcs Takike CHabxaTh GanxalllcKoif BOAOR NPEATpPHATHA,
cTposiiiecss Ha paccrosuud 80—100 xm or osepa.




CHTeJbHO MasiblX FAYOMHAX 03epa, OKAKeT CUJbHOE BJHAHHE HA YyBeJHYyeHHe
ec MHHepanusauuu. Eciau npu 5TOM TNPHUHSATH -BO BHHMAaHME, 4YTO CYULECTBY-
loulas B HacTosllee BpeMs MHUHepaJH3aLUKs 3anafuol YacTH o3epa B Tak oT-
HOCHTeJbHO BeJMKa (Ha ceBepe oHa jocturaer 2,0 2/ke), TO CTAHOBUTCS INOHSAT-
HOH HeoOXOZMMOCTb yueTa TeX M3MEHEHMil cocTaBa BOABI 03epa, KOTOphie
NpPOM3OUAYT Tocte coopyxenus Kangaraickod IJIOTHHBL :

Ilo psiny npusHakoB o03. Dajxaur siBasercsl YHHKajlbHHIM BOROEMOM H
TOJIBKO B Halllell cTpahe, HO ¥ cpel APYTHX BOAOEMOB 3€MHOro [mapa, B 4acT-
HOCTH, TIO Pe3KOH HEeOfHOPOAHOCTH COCTaBa BOAbl NO akBartopuu. CpaBHHTE/b-
HO HEBBICOKAsi MHHepa/M3auHusl BoAbl 03epa, PAcloJIOXKEHHOTO CPefid NYCThiHb
1 He uMelouero ucroxa, fano ocxosauue JI. C. Bepry (1904) cyurarh ero «reo-
rpaduyeckuM napagokcom». Osepo banxam sBasiercss OZHUM H3 HEMHOI'HX
BOJIOEMOB, B KOTOPOM M TOHBIHE NPOMCXOAMT oGpaszosaHue xosomuta. Ilepe-
YHC/IeHHble 0GCTOATENILCTRBA NPHAAIOT BCECTOPOHHEMY H3YUeHHIO o3epa GoJbmoi
TeOpeTHYECKHH HHTepec.

K coxanenuio, onyGiuKOBaHHAs JuTepaTypa IO THAPOXUMHH 3TOTO
osepa KpajiHe orpanuyeHHa. Mexay TeM B apXMBax PasjiMYHbIX YUpermJeHHH
¥MeeTcsl JOBOJIbHO OGIIMPHBIH MartepHas, COAepiKauluil pe3y/bTarbhl XUMHUe-
CKOI'O aHa/i3a MHOTUX Npo6 BOAB!, OTOOPAHHBIX H3 03€pa B PasJHYHBIX €ro
NIYHKTax Ha MPOTSKEHUHU IocjefHuxX 25 seT. HacTb 3THX AaHHBIX Oblia cocpe-
JIOTOYEHA B BEJOMCTBEHHLIX ApPXMBaxX pPasJUUHBIX -yupexjeHuil Jlemunarpana u
Mockeul (BHHUOPX, I'TY u gp.) u 3atem crcTeMaTH3upoBana JIeHMHTpajACKUM
otpenenveMm [upposnepronpoekta (H. M. Benencon). Onnaxo 3Th Marepuasibi
UMeJIH CYUleCTBeHHbIH HeLOoCTaToK, TaK KakK OBLIM TOJyYeHbl pDa3/IMYHBIMH HC-
CJIElOBATEJISIMH B COOTBETCTBHH C pasHOOOpa3HEIMH 3aia4aMH, CTOSIBIIMMH TEpex
HUMH. OTcyTCTBHE CHHXPOHHOCTH B 0T60pe Npo6 BOAK! AJisl XMMHYECKOrO aHAJjH-
3a, eIMHOIl METOJMKHM, a TaKike INOJHOTH aHalu3a, cnadas M3y4eHHOCTb OT-
JeJIbHBIX palloHOB 03epa 3HAYHTENIPHO CHH3HJIM I€HHOCTh, OCJOXKHMIM 00paboT-
KY M 3aTpYJHHJIM MCIOJNB30BaHMe 3TOro MarepHaja Ajs GoJiee MM MeHee MO0Ji-
HOHl THAPOXUMHUYECKOH XapakTepUCTHKU 03epa B HACTOSUUEM M ee HM3MEHEHHU
B GyAylleM B CBA3H ¢ 3aperyanpopandeM Hau.

B cBssu ¢ atum Tuppoxumuyeckum nHcTHTyTOM Axagemuu Hayk CCCP c

1955 no 1958 r. na o3. banxam u B Ilpu6anxambe 60 IPOBEAEHO HECKOJIBLKO.

NOIEBBIX HCCe[oBaHull, a TakxKe coOpaH apXWBHBIM MaTepHas Mo T'MIPOXUMHH
n3epa B pasjuuHbix yupexienusix Kasaxckoit CCP (Banxawckuii menenna-
BUJIbHBIE 3aBOJ, CaAHSNHACTaHUMs T. Dbanxam, MHCTUTYTHI 5SHEpPreTHKM H
3oonorud  Akagemud Hayk Kasaxckoit CCP, VYnpasnenue Typxecrano-Cu-
6upckoit XK. A.). B Hacrosimell paGoTe u3JOMeHB KaK 3TH JaHHBE, TaK H
000OleHHble pe3y/bTaThl BCeX M3BECTHBIX HaM TPeAIIeCTBYIOHIMX THIpPO-
XMMHUECKHX HCC/elOBaHHH, HaXoAWHKXCA B ONyOJUKOBAHHON JHTEpaType H
apxuBax.

ABtOp NpHHOCHT rAy6OKYi0 OJArofapHOCTb WJIEHY-KoppecnoHienty Axa-
nemud Hayk CCCP O. A. AnexkHHY 32 HEHHbi€ YKa3aHUS, CAeAaHHble UM Kak
BO BpeMSl pabOTHl, TaK M NPH PeAAKTHPOBAHHH PYKOIMHCH.

[ay6okyio MpHU3HATENLHOCTL ABTOP BHIPAXKAET BCeMY KoJieKTHBY Banxam-
cxoro otaenenua BHHMOPX B uwactroctn, ero pupektopy C. H. Wsano-
BY 33 OoJblIYIO APYXKECKYi0 TNOMOIb, OKa3aHHYIO NPH  BBLINOJHEHHH [O-
JeBblX paboT, a TakkKe CTapuHM Jabopantam ['HAPOXHMHYECKOTO MHCTHTYTa
A. . domunoil u A, B. Kanomuesoli, o6ecneunBiinM BLINONHEHHe 3HAUHTEIb-
HOH YacTH aHaJUTHYeCKoH paboTht.

CyuTaio cBOMM JI0JTOM TOpsSY0 No6GJarofapuTh Takxe xanutana Y. ®. Cko-
ObluKHHA, TPEKPacHO 3HAIOMIETO 03ep0 H TPHMKIbB MJIABABMIEr0 C aBTOPOM.



Tzasa I
0B30P NPERIIECTBYIOWUX FM,&POXMMHHECKMX
“CCJ]EAOBAHM“

O630p Pusrko-reorpaduyeckix U eCTeCTBEHHO-HCTOPUYECKHX HCCJIeJOBAHHUM,
npoBoAuBIINXCcA B OnBuieM TypkectaHe c ApDeBHUX BpeMEH, MOMHO HaHTH B
psfe onyOnukoBaHHLIX pabor (Borpanos, 1875; Mymxkeros, 1886; IlIuuTHH-
koB, 1925; AGonun, 1930; Hompauer, 1933). CuuTas H3/JMUIHHUM [OBTOPATDH
nocjefHee, OTMETHM TOJbLKO, YTO MO CPaBHEHHIO C APYruUMHU pafioHamu Dasxam
i Tlpubanxaiibe mnoceilanuch MCCAENOBATENSMH H TYTeIeCTBEHHHKAMH OUeHb
penKo, B pesysbTaTe uero A0 Hayasna TeKyiulero CToseTHsl AamKe 3jieMeHTapHble
cBeflennsi 00 osepe U 0COOEHHO O ero MMAPOXHUMHM OBIIH KpaiiHe CKYAHH U Ipo-
THBOpeuHBbl. Mbi orpaHuyumcs ToJbKO 0030pPOM THAPOXMMHUYECKHX HCCefo-
BAHHU!, KOTOPHIH B XPOHOJIOTHYECKOM IOPSAAKE MPHUBOLUTCS HHKeE.

" TlepBhle cBefeHHMS O KaueCTBe BOAbl 03. Dajxaml OTHOCATCS K cepeuHe
XIII croserust. B 1253 r. dpanuysckuil kopoas JhiogoBuk [X aas obpauieHus
TATAPCKOTO XaHa B XPHCTHAHCTBO ITOCHUIAET K HEMY MHCCHOHepa Busbresbma
nie PyGpyka, nipe/icTaBHBIIero KOPOJIO OTYET O CBOMX «OTIAJIeHHEIX CTPAHCTBHAXY.
O 10r0-BOCTOYHON 4acTH 03epa OH THCAJ: «...0HO Ka3ajoCb HaM CTO/b GYpPHBIM,
Kak okeaH. M Mel BHIenn Ha Hem GoJsbiiol ocTpoB. Mol ToBapwiy npubausuics
K ero Gepery ¥ IOMOYHJ B HEM JILHSIHYIO TKaHb, 4TOObI OTBENATb BKYC BOAHI,
oHa 6bI1a COJIOHOBATA, HO BCE K€ MPUrofHa Ans nuTbsy (Moan fe [Tnano-Kapnu-
uu, 1911, crp. 1—12).

Tlo cBufeTesbCTBY MYCYJIbMAHCKOTO McTOpHKa Myxamena Xafizepa (Bepr,
1904) Boma oszepa B XVI crosietun Onlna MpecHOH.

Ceenenstsi, oTHocsiuidecst K XIX B., TaxyKe He BBIXOASIT 3@ paMKM KauecT-
BenHo#l onenky Bogwl. C. T1. T'arapun (1843) coobuiaeT, 4To BoAa 03epa KpacHas
¥ npurojHas x ynotpeGaenuio. M. Edumockuill numet: «Bopa Bo Bpemsi cro-
KOMHOTO -COCTOSTHHSI TIOBEPXHOCTH 03epa BKYCOM HECKOJLKO COJIOHOBATafl,
OIHAKOXK TOAHA B THILLY, KOTAA JKe BeTPHl B3BOJHYOT €€, OHA JeJ1aeTcs ropbKo-
COJIEHOI0 ¥ TOTHA BOBCE He Trofna K ynorpebaenuio» (1855, ctp. 74—75).

B. Kysnenos (1856) oueHuBaeT BoAy KakK NpecHylo, B 3a/HBAX XKe W HA OTMe-
Jasix— Kak ropeko-cosenyio. Ilo I1. CemenoBy: «Bosa DBanxama npospauna,
HO COJIOHOBATA Y He TofHa Ajs NuTbsy (1863, ctp. 208); atoro xXe MHeHUs NpH-
nepxuBaerca M babkos (1867). B. dumep Bunepsble U NPHYEM NPaBHJIBHO
YKa3biBaeT Ha HEOJHOPOAHOCTL COJIEHOCTH Mo JJiKHe o3epa. «Bona B banxauie,—-
nucas OH,—BOoOOUIE COJIOHOBATA, HO COJIEHOCTb ee BechbMa DasjMyHa B PasHbIX
mectax. Bsus yctbeB Wy u fanee K ceBepy, 1o Bcefl LIMPOKOH loro-3anagHoi
4acTH, OHA IMOYTH COBEPILEHHO TpecHas ¥ BIIOJHE NPHIOAHA AJisl MUThbA W IIHILY;
K BOCTOKY, 0 Mepe CYXKeHHs 03epa, CONeHOCTh BOJAB! YBEJIMUYHBAETCS W B Kpafi-
Hell ceBepO-BOCTOYHOH YAaCTH OHA y»Ke COBEPLIEHHO COJIeHa M HeroAHa K ynorpes-
Jendio. B xpainell ioxHo#l yacti osepa, T.e. B 3anuBe Asa-Kyas, Boja no
TOTO COJIEHA, 4TO JHKHE YKUBOTHbIE, YTOJISAS €10 HecTepMUMYIO XKaKAy B CHJlb-
HY[O0 Xapy, HepelKo H3fbixawT oT Toro» (1883, ctp. 13).

"B 1884 r. A. M. Huxonbckuii (1885) ¢ uenbio 300/0rHYECKOro HCC/AERO-
BaHMs 03epa ofc/eNoBan ceBepHoe ero nobepexbe oT p AfArys Ao ypouuuia
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Jepecus, a Taxkxe 10ro-BocToyHoe oT Asirys A0 ycThbs Jlenchl H OTMETHJ TpO-
THBHBIl COJIOHOBATHI BKyc Bofbl B Boctounom bBanxame. M. B. Myukeros
nucai: «Boga B Banxame Menee conenasi, ueM B Apase, 4To 0GBsICHSIeTCd OT-
HOCHTe/IbHO GOJIBUIMM NPHTOKOM IIPecHOH BOJLI ¥ MEHBIIEI0 BEJMYMWHOIO 03€pa»
(1886, ctp. 151).

B 1886 r. joro-3anannoe no6epexbe o3epa nocetds reoboranuk A. H. Kpac-
HOB, KOTOPHIfl OTMETHJ, YTO ...BOla 1O BCeMY 3amlajHOMY NoGepexbio NOYTH
coBceM TpecHasi» (1886a, crp. 347; 18866). Mxrtuonor C. AGpamoBHY, HANpo-
TUB, OTMEU4JI, UTO «BOAA B O3epe coNoHoBaTasi U cBeTaasi» (1889, cp. 218—219).

Hauano Texymero crosieTHsi o3HaMeHoBajoch rnocemeHHeM o3. banxau
JKcnefunMefi, npecnefyoieii obmereorpaduueckye ¥ 300J10rHuecKHe IeJ;
Boariiasasia ee JI. C. Bepr (1903). Dxcnexuuus crnyctunack BHM3 no HMau or
Wanuiicka no o3. Banxam u obciefiopana oro-sanagHyio OKOHEYHOCTL 03epa.
«Baaxam,— nucan Bepr,— BonpekH roclOACTBYIOMEMY MHEHHIO — 03€pO Npec-
Hoe (B paiione Mrmapana.— M. T.). Y1 nanee, nockonbKy Mbl MOrJIM NPOHHK-
HYTb Ha BocTok (f0 Kapakawmpica.— M.T.), noBciofy Bofia osepa Oblia coBep-
lieHHO npecHasi. To iXe MNOATBepKAAawT Tonorpadni, INpomeamKe 10 BCeMY
Gepery o3. Banxani. SroT $hakT H0ocTOMH BHHMAaHusl. [IpecHoe 03epo Ges HCTOKA,
B CTPaHe C CYXMM KOHTHHEHTA/IbHBIM KJMMaToM, cpeld NYCTHiHb, F€ BLINAAAeT
Meree 200 MM OCaKoB B TOJi, eCTb reorpaduueckuit napanokc» (1904, crp. 593).
INpeanonaras uro Boja o3. Banxaw cosenasi, Bepr umen ¢ coboii HaGop Oio-
PETOK M NUMETOK AJs onpelesieHHsi xJopa B Mopckol Bojie (P. JI. Bepr, 1955).
OznHako ¥3-3a Masiofi MHHEpa/JU3anuH BOJABl HCIOJb30BAHEl, OHH, MO-BUANMOMY,
He ObliM, W NOSTOMY HH OfHOH IH(pH, XapaKTepH3YioWeld cOCTaB BOAE 03epa,
B paborax JI. C. bepra ne npuseneno.

Csesienyst 0 THADOXHMHH o03epa, NPHUBOAMMEIE IPYTMMH HCCJEJOBATEJISAMH,
TIOCETHBIIHMY €ro B Hauajie TEKYIIEro CTOJeTHs, TaKkKe He BHIXOAAT 34 I'DAHMILEI
OlLIEHKH BKYCOBBIX KauecTB Bojgwl. A. KapTtwixoB, mposopupmuil B 1903 r. To-
norpaduyeckyio CbeMKY CeBepHOTO M ceBepo-3amafiHoro 6epera osepa, yKasbl-
BaJl, YTO 0O3€pO BIOJIHE TIPECHOBOJHO H YTO JIIOAH M JIOIIALM NHJH BOAY Aaxe M3
sanuBa Ana-Kyisb (Kaprteikos, 1903; Banxamckas skcnepunusi, 1906) *. He su-
INeHBl MHTepeca OpHTHHaJibHbie CBeleHHs, NOoJydYeHHble MM HAKaHYHe 3Kcoe-
auuuu oT OMCKOro BOEHHO-TONOrpadHueckoro OTAeNd, COTMJIaCHO KOTOPBLIM
BOAA B 03epe AJs NHTbSI He NpPUrofHa, HO «HA PACCTOSHHHM OJHOH BEpCTH OT
6epera, nouepnHyTas ¢ ruyOuHB, Bojla AJs HHThA rofHas (KapTeikos, 1912).
b. ®. Mepdepr (1912), npoBoauBmMii Ha ceBepHOM Oepery osepa B 1910 r.
reoJioruyeckie paGoThl, CuMTaeT 03. Dajxam COJIOHOBATOBOLHEIM OacceiiHoM,
3anagHasi yacTb KOTOPOro NepeKuBaeT BpeMeHHoe onpecHenre. A. M. Jlywpunr
(1913) cuntaet BoABI HEHTPaNbHON 4acTH GaccefiHa MPECHBIMH, Y CEBEPHBLIX e
OeperoB, BJaAM OT YCTheB peK —ropbko-cojieHeiMH. B. Y. Capriuen (1925),
rOBOPSI O HEOAHOPOJAHOCTH COJIEHOCTH 110 JJIMHE 03epa, N0 CYTH JeNa, TNOBTOPHJI
BbIBOABI, caenannbie 40 ner nHasas B. Oumepowm.

MoxHOo eje YNOMSHYTh O ABYX SKCIEAWIUAX Ha osepo B 1921 r. Ilepmas
u3 HHX NoA pykosoictsoM H. @. Ilemkosa (Ha o3. banxaw, 1925), nposonus-
wasi ruaporpaduueckue U3bICKaHUs Ha o3epe, BCKOPE Xe MocJie Hayana paGoTh,
BO BpeMs WITOpMa MoTepresia aBapHio; BTOpasi, B NPOrpaMMy KOTOPOH BXOAMJIH
ruiporpaduyeckue H TMAPOJIOTHYECKNE WCCJefloBAHUSA, M3-33 OTCYTCTBUA (JioTa
u ¢ypaxka He coctossack (KoTeanHHKOB, 1922).

PesjoMupys 0030p CBeeHHH MO THAPOXMMHH 03ePa 332 PacCMOTPEHHBIH
nepuol, MOXHO OTMETHTb, 4T Ha 03. banxam a0 30-X rofoB Tekymiero crode-
THS He NPOBOAMJIOCH HY OAHOTO CKOJIbKO-HHOYAb CHCTEMAaTHYECKOro HCCJeNo-
BaHHUsI. ITHM H cjiefiyeT oOBbACHHTb TO 06CTOATENBCTBO, UTO A0 HeLaBHEro Bpe-

- MEHH OTCYTCTBOBaJM CBEAECHHUSI HE TOJbKO O COCTABE BOJAHL! 03epa, OCHOBAHHLIE

Ha pe3yJbTaTaX XMMHUYECKOTO aHAaJH3a, HO fame He ObUIO €fHHOTO MHEHHS o

! 3nech K B lanbHeRWeM, KOTAa 2BTOP PAabOTh HeHSBECTEH, CCHUIKH Ha JHTEPATYPy HamH
JaloTcs MO HasBaHHIO PaGoTHI.
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ee NMUTbEBLIX KauecTBaxX. [locnefnee oObsACHAETCS TeM, UTO HCCJefOBaTe/sIMH
noceianuch pasjiuunble pafoHbl 03epa, OTAHYaouiMecs N0 KauecTBY BOJABI B
HHMX, TIDHYeM OlEHKa KayeCcTBa jAaBajach cyObekTHBHO. CKasanoch Takxe H
HeNOCTOSIHCTBO THJAPOJIOTHUECKUX YCJIOBHH.

B ucropun usyuenus 03. banxamu ¢ 1928 r. HacTynusn HOBBIH 3Tan, KOTOPHIH
03HaMeHOBaJCAd HaJyajoM paboT DanxamckoH KOMIJEKCHOH HAay4yHO-HPOMBIC-
JoBoH 3Kcrnepuuud. BosHuksaa oHa No HHMpHaTHBe KoMHTeTa colelicTBHSA
noctpoiike Typrecrano-CubHpckoil xese3Holt JoporH, NpoBelieHa e B OC-
HOBHOM cuJjamu HHcTtutyta pnibHoro xossiictBa. PykoBoaus sKcheAHuueR
I1. &. lompaues.

OcHoBHO1 3ajaueli skcneiuuyH Obio pbOOXO3AHCTBEHHOE HCC/EACBAHHE
osepa. Hapsany c aTum GBI H3yueHbl OaTUMeTpHs O3epa, TPYHTHI, TePMHKA K
XUMMUECKHH COCTaB BOABI, JlAHA XapaKTepHCTHKA IJIaHKTOHA M OeHToca M pac-
CMOTpeH paj APYTHUX BonpocoB. PafoTa npoBojnsack IJ1aBHbIM 06pasoM B JieT-
BHe nepuopnt 1928—1931 rr. Bnepsrie B HcTopuM HCCNeLOBaHUSl 03epa SKCme-
JHMLMK YAAN0Ch MPOEeXaTh BeCh BOAOEM C 3aMajd Ha BOCTOK, NOKPHIB €T0 TOBEPX-
HOCTb T'yCTOH CeTbio T’MAPOJOTHUECKHX CTAHIMH, ¥ 06C/Iel0BATh BCE XaPAKTePHEBIE
YYacTKH U NYHKTH ero nobepexkuii. O xofe paGoT 3KCUEJHLHH U ee pesyJb-
~tarax I1. ®. [lompauesbiM ony6aukoBano 14 padot (1929—1940). K coxaneruio,
6Oapmas wacTh OGIHPHOrO THAPOXMMHUECKOro Mmarepuana (scero 3199 onpe-
JeJleHuii) ocTanack HeonyGAMKOBAHHON, H aBTOPOM [idHa JIMIIb CBOJHAs TaO0nHua
KpalHUX COAEpIKAaHUI WHTrpPafHEeHTOB XHMHUYECKOTO COCTaBa BOAbl B NATH BhbI-
JeneHHBIX UM (H3HKo-reorpaduueckx paloHax osepa,

B uesnoM nonyuensnie banxamickoli skcneaHpuei o6 osepe CBeJEHHS CJe-
AyeT paccMaTpHBATh KaK NepBhle, HanboJee nenHble, 6osbmHe o 00beMY U pasHO-
CTODOHHHE 110 cofiepxkaniio. OHH He NOTEPSIIM CBOETO 3HaueHus 0 HANIUX AHEH.

B sayagne 30-x romoe (1930 — 1932) na o3. bBanxam Owll npoBefieH pAg
H3bICKaHHI, HanpapJeHHBIX Ha OCBOeHMe NpHpoIHuIX Goratct [lpubanxambs,
a TaKxKe CBf3aHHBIX C BOJOCHA0XeHHEM pasBUBalOlieHics MPOMBIILJIEHHOCTH,
Taxk, serom 1930 r. sxcnegunusi YroJbHOTO MHCTHTYTA ¢ LEJbo HCCNENOBAHHS
3anacoB 6ajiXamuTa NpousBesia H3bicKanus B palione I0ro-3anapsoro banxama
u B 3anuBe Asa-Kyav (Kymnan, 1931; Casonos, 1931).

B 1930—1931 rr. Bcecowo3HpM HHCTHTYTOM [anyprud O6bijio NPOBEAEHO
MapUIpYTHOEe PEKOTHOCHHPOBOUHOE OOCJefOBAHME COJISHBIX O3€P I0OXKHOIO Mo-
Gepexxbsi 03. banxam. Jlerom 1930 r. skcmeauuus npomsa BAOJAb NOGEPEXbs
OT ycrbsi p. KapaTan Jo BOCTOUHOH OKOHeuHOCTH osepa, JetoM 1931 r.— ot
yetbs p. Kaparan Ha sanap Ao peiGHbIX npombicsioB KapaGac. B pesyabrate
OBIO MCCIEflOBAHO U onucaHo 48 cossiHbix ozep IOxuoro [Ipubanxamba (Kopd
u Enosckas, 1936).

B 19311932 rr. B sanuee Ana-Kynp paGoranu jBe 5KCIEeAHLHH, OPTaHHU-
soBannbie COIIC AH CCCP. 3TtH 3KkchneiHUMH, OCHOBHOH HeJiblo KOTO-
peiX OblIO JajbHeHmiee BBIAICHEHHE BONPOCA O NPOHCXOXKAEHHH Oanxamura
H H3yyeHHe TeXHHKO-3KOROMHUECKHX CBOHCTB CanponesieBhbIX OTJOXKEHHH 03epa,
Jany Takxe HEKOTOphle CBeleHus no rugpoxumuu sanuea (IUrypm, 1932, 1934).

B 3T0T e nepuoj 3KCNeJUIHOHHEIM CeKTOpoM IocynapCTBEHHOTO THIPOJIO-
TMYeCKOr0 MHCTHTYT2 C lLiesibio BHOopa MecTa BofosaGopa AJs CTposimerocs
ITpubanxamckoro MefenyaBUibHOrO KoMGHMHATa ObIIM TPOBEJAEHH HEKOTOphie
THIPOXHMHUECKNE WCCIELOBaHHS B BOCTOUHOH uactu 3amajgHoro banxama
(Tlanos, 1932). Opyras sKCHeAuUusi, NPeciefoBaBmias Te e LEJH — H3bl-
CKaHHe HCTOYHMKOB BoJocHaGkenusi IlpuGanxamcrposi (Jlmnefiko, 1932),
B 1931 r. pa6orana B CeBepuoM IlpuGanxamne B fosunax pek Toxpay, [Ixakchl-
Capw-Cy u Kaiipaktsl. boiio Takxke copepiieHo Tpu pelica BLOJb CEBEPHOTO
noGepexbst 3amajHoil uacTH osepa ¥ NOAPOGHO OGCHeNOBaHH! 3aMHBbl Depasi,
Manmit Capoinaras v BepTeic.

B 1931—1932 rr. M. Y. ['ypesnuem (1934) wusyuancsl ruAPOXHMHYECKHH
pexkuM ceBepHO# mpuOpexHo#l NoJsiockl o3epa oT ocrposa Tacapan Ha sanaje
IO TpoJMBa Y3yHapan Ha BocToke (oKosio 150 ku). Brepsrie, mpasaa B or-
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paHuueHHoM paiione (3anuebl Tapanransik, Bepreic 1 Manpii Capplaras ¢ npi-
Jerampeii NATHKUIOMETPOBOH 30HOI), ObIH BHIIOJHEHbl 3MMHHE HAOJI0JeHHS.

Haxkonsenssle 1o 1935 r. csefenust no rugposoruu banxamckoro GacceiiHa
o606 aet B csoeil Goibumoi padore A. B. luurnukos (1936). VM BnepBbIe NPH-
BOAATCS 3/EMEHTHl COJIEBOTO M, 0COGEHHO MOAPOGHO, BojHOro Oajanca osepa.

HuctuTyT reosornueckux Hayk AH CCCP c 1940 no 1946 r. mop oGuinm
pykosoacteom H. M. Ctpaxosa npoBojins Ha 03. Danxam paGoT N0 M3YYEHHUIO
ero COBPEMEHHBIX OTJIOXEHMH M, B YaCTHOCTH, JAOJOMHTA (HayasJbHHK OTPsAA
H. I'. CanoxHHKOB). Bmecte ¢ BCeCTOPOHHHM HCC/IE0OBAHHEM ROHHBIX OC2AKOR
(Bcero 160 cranuuii) Hemasoe BHHMaHHe OhLIO YJAEJEHO THAPOXHMHH BOAOEMA.
IlepBoe coobuieHne O HAXOXKAEHHH B JOHHLIX OCafikax JAOJOMHTA HaxoluM Yy
II. T. Canoxunkopa (1942). B. [I. Konmus (1945), comocrapisisi XUMHYECKHH
COCT2B BOCBMH TIpo6 BOJABI, OTOOpaHHbIX MM JeToM 1941 r. BAOJb. BCEro 03€pa,
yBS3bIBaeT MeTaMOpQHU3aLHI0 BOAL! ¢ 00pa30BaHHEM H3BECTKOBBIX H M3BECTKOBO-
JIOJIOMUTOBLIX OTJ0xeHui B ozepe. H. M. Crpaxos (1945, 1945a, 1951, 1954),
BCECTOPOHHE paccMarpuBas Npouecchl 00pasoBaHHs H3BECTKOBO-ZOJOMHTOBBIX
OCAJKOB B COBPEMEHHBIX M JAPEBHHX BOJOeMax, Aajl OPUTHHANBHYIO KOHIENIHIO
o6pasopanus fonoMHTa B 03. Banxam. B monorpaduu [J. T'. Canoxxuxosa
(1951), obBob6uiaiomieil pe3ynbTaThl ero MHorosieTHel paGoTsl Ha 03. Banxam u
TOCBSIIEHHOH COBPEMEHHLIM OCAAKaM M TeOJIOTMH 03epa, BMeCTe C MOApos-
Heflefl XapakTepUCTHKOH TNpPOLEeCcCOB 0CaAKoo0pasoBaHus B LEJOM, MONYUHJI
JajbHeliee pasBUTHE BONPOC CAAKH KaJbLUTA M JOJOMHTA XMMHYECKHM IYy-
Tem. DTuUM Ke NpobemMam TNOCBSIEHbI eule ero Ase pa6oTsl (1954, 1954a).

I'. P. IOuycoB (1951) ¢ uionst 1941 no mafi 1942 r. ¢ nenbio BHISACHEHWS HaH-
GoJsiee GJaronpUATHBIX PAHOHOB /5t BOAOCHAOMKEHHS! TMPOBOJAMJ THADOXHMH-
YyecKue HMCC/AEfOBAHUA B 3anajfiHoN MPecHOBOAHOH 4acTH o3epa — OT ero 10XK-
HOH OKoHewHOCTH [0 ocTpoBa Tacapas. Bcero B ykasaHHOM pailone ObiIO OTO-
6paHo W npoananuauposano 582 npobut BoAbl, 214 M3 HHUX — B 3UMHHK NEPHOL.
K coxkaseHuio, 5TOT MaTepHall, 3a HCKJ/oueHHeM HeGoJibiiofi pabotel  (1950),
ony6J/IHKOBaH He ObLJ.

B Teuenue pecatd Jsiet (¢ 1941 r.) msyueHueMm cosisiHblX o3ep Kasaxcrana
sanumasics E. B. Tlocoxos (1949, 1949a, 19496, 1955). B ero moHorpaduu
(1955), ofobwarouniell 5TH UCCAELOBAHHS, UMEIOTCS CBELEHHsS TakXKe H 0 THADO-
xumuu Danxamia. HekxoTopele coofpaKeHHSI O 3aco/IeHUH 03epa H O Mepax
ONpeCHeHHS sarafHoll ero uyactd UM GbliM onmyGauKoBaubl panee (1946).

Kasaxckuil rocypapCTBeHHbIH MEeIMMUHCKHE MHCTHTYT ¢ 1949 no 1952 r.
H3yyas BJAHsHHE COPOCHBIX BOJ Dajxaiickoro MpoMbllleHHOro y3ja Ha Ka-
yecTBO BoJbl 03epa (KopsikuH ¥ Ap., 1958). Pesyabrarsl XMMHUecKOro aHanusa
14 mpo6 Bopbl, OTOOPAHHBEIX B pa3HBIX NYHKTax oszepa JetoMm 1953 r., u como-
CTaBJIeHHe HX C LaHHLIMH IPYTUX aBTOPOB HaxoAuM B pabote E. B. Bypmaxuna
u I". B. JomBpoeckoro (1956), nocesinenHo# ppi60X035HCTBEHHEIM BOIPOCAM.

Psan yupexpaennit KasaxcraHa, feATe/bHOCTL KOTOPHIX CBfi3aHa ¢ 03. baa-
Xaul, peryJ/sipHO HJIM SMH30AMYECKH NPOH3BOLMIH XHMHUECKHH aHajsu3 BOJbI
o3epa B Pa3JIMYHBIX ero nmyHkTax. Tak, Hanpumep, 3MuAcTaHuus r. banxaim
NpUMEPHO OJHUH pa3 B Mecsl KOHTPOJHPYET XHMHYECKHH COCTaB BOIBI ¥ BOJO-
3abopoB B OyxTe DepThic; AOpOXKHAf XMMHueckas Jadoparopust TypkecraHo-
Cubupckoli K. Ji. TPOBOAHT Ty Ke pafoTy (He cHCTeMaTHuecKH) YV BOo03a6G0poB,
pacnosOKEeHHbIX BJOJb CeBepo-3anagHoro nobepexbss o3epa U 0OCAYKHBAIO-
M X Kene3Hyio Jopory Mouutel—Uy; HMucturyT 300sorun AH Kasaxckoit CCP
B 19563—1954 rr. oto6pan W HcclenoBan psA NMpo6 BoAbl o3epa U T. K.

3akaHyHBas 0630p M3BECTHBIX HaM HCCJIENOBAHWM, B TOH WJIH HHOH Mepe
CBfI3AHHBIX C M3YYeHHEM THAPOXHMHHM 03. Danxam, oTmeTum, uro, HecMOTPH
Ha CPaBHUTEJbHO OONbIIOH HAKOMIEHHHI! JO HACTOALIEr0 BPEMEHH MaTepual,
CTelHaNbHBIX THAPOXMMHMUECKHX HCC/IeJ0BAHUE, OXBATHIBAIOWIMX BeCb 3STOT
MHTEPECHBI BOJOEM, BCe XK€ He MPoBOAMJIOCH. JIo CHX MOp HET TakkKe CBOAKH,
o6olmiaiomell Bech HaKOMMEHHBI Mmarepuan. Ilocsiefuue JBe 3ajaud M B35S
Ha ce0si aBTOP HacTosmell MoHorpadu.




I‘)zaea 11
OBIIASl PH3UKO-TEOTPA®HYECKASl XAPAKTEPUCTHKA
BACCEMHA O3EPA BAJIXALI ’

1. MECTONNOJIOOKEHHE U OPOTrPA®US

Bonoc6oprbiit Gaccelin 03. banxam (puc. 1), 3aHuMaowiii OrpOMHYIO Tep:
puTOpHI0 — 0KoJIo 500 ThIC. KBaApaTHHIX KHJIOMETPOB, $OJbIell CBOEH YacTbio
Haxogutcs B mpeflenax Kasaxckoi#t CCP u uactHuHo Ha Tepputopud Kuraii-
ckoll- Hapopno#t Pecny6auku.

CeBepHoli rpanuue#i Gacceftha cayxut KapkapajuHckas BO3BbIIEHHOCTb
(#o 1450 m nag yp. M.) u fasnee Ha BocToK XpeberT Uuurus-Tay (800—1000 ).
Ha ceBepo-BocToxe Gaccelin orpanuuer xp. Tap6ararait (2000—2100 u) u ero
oTtporami. Ha BocTOKe rparHila TpPOXOLUT 10 Bojopasfeny (350—-400 ),
pasfensiowieMy o03. Danxam ot cucrembi o3ep Asa-Kyab. 3anagnas wacTb
faccefina rpaHuunT c nycToiHeil Ber-Tlak-/lana (400—700 x). Ha iwro-3a-
naje, tore M oro-BoCTOKE BOAOPAsfe/bHAs JIMHUS TPOXOAUT MO TFOPHBIM COOPY-
xKeHuaMm cucremst Tasb-llaup — Hy-Wanickum ropam (no 1800 m), a sarem
no xpe6ram 3auauiickuii Anaray (4000—5000 a), Kyureit Anaray (no 4600 x),
Xansix-Tay (mo 4000 x), Hapar (no 4100 u), bBopo-Xopo (mo 4000 x) u [kyH-
rapckuil Anaray (4000—5000 ).

Oporpadmus Gacceiina BecbMa cJ/io¥KHA. Bce e OTUETIIHBO MOXKHO BbIAEJHTD ~

TPH OCHOBHBIX oOporpabHuyecKMX THNA. B 10KHOH M 10ro-BOCTOYHOH uacTAX
Oaccefina npeoOsanaet penved rop u npepropuit (puc. 2 u 3)*. Ilo csoeilt runco-
METPHH 3TOT PaloH TOCHOACTBYET HAJ BceM GaccelHOM M sIBJISieTCS aKTHBHOH
yacTeio BofocOopa. 3zech GepyT Hada/o Bce IJABHLIE peKkH, NuTaiomve o3. ban-
xam (Wau, Kaparan, Ak-Cy u Jlenca).

CeBepHas ¥ ceBepo-3arajHas 4yacTu GaccefiHa (oxHas rpasuua — o3. ban-
xam) XapakTepH3YIOTCS MeJIKOCONOUHbIM pedibedhoM (puc. 4), cBoeoOpasue Ko-
TOPOTO 3aKJIOYdeTcsi B COYETAHMHM pPABHMH C OCTPOBEPIUHHHBIMH CONKaMH,
XOJMaMH, yBajaMM, .HeOoJILIIUMH XpeGTaMH H KODOTKHMH HOJHHAMH CYXHX
UJIM Tlepechixapimux pek. AGCOMOTHBEIE BHICOTLI OTAENBHBIX MACCHBOB COCTaB-
asoT 500—600 x. Hap okpyxaromieit HX X0JMHCTOH pPaBHHHOM OHH 10 iHUMAOTCS
OOBIUHO HA JECATKH, a MHOrJAa M cotHM MeTpoB. OTcipfa GepyT Hayaso Bee He-
foJsiblide peKH, TeKyuide B CTOPOHY 03. Dasxaii, ¥, Kak Npasujo, He LOCTH-
rajoie ero (Mountel, Toxpay u Ap.). .

Lleutpanbuyio, HanGosiee NOHMKEHHYIO YacTb OacceliHa, 3anMmaer banxauw-
«cKas BnaguHa c o3. banxan. AGcosoTHAs OTMETKA 03epa B HACTOsilee BpeMs —
oKkoJio 340 m. Danxamckas BnaguHa sBJfeTCS aAKKYMYJSTHBHOH IecyaHo-
NYCTHIHHOH pPaBHMHOH, KyJAa CHOCHJIACL H CHOCHTCS Macca IPOAYKTOB pas-
pYLIEHHS TOp, NPHJETAOIMX C I0Ta M BOCTOKA. Hak/ioH DaBHMHLI B CTOPOHY
03. Danxam wuamepsieTcsi HHYTOKHO MaJioll BeJIMUHHOH. B BocTo4HOM yacTH Ha-
KJIOH HECKONbKO OoJjibllle, ueM B 3anajiHoH.

1 Bee thoTorpatut, ecad Her JOMOJIHUTENbHBIX 3aMeyaHHil, BLINOJHeHH HamMH. — M. T.
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I. T'. CanoxnuxoB (1951) BblgensieT TpH OCHOBHBIX I'€HETHUECKH PAa3JIMUHBIX
THIIA [OBEPXHOCTH paBHHHH. K mepBoMy H3 HHX OTHOCATCSl Haubosiee HH3KHe,
TIpUMBIKaioiive K GeperaM ozepa, TMOYTH COBEepIIEHHO POBHHIE YYACTKH TNOBEPX-
HOCTH, OblBIIXE JHOM OTCTYNMUBLIErO HbiHe 03. Basnxami. Mecramu Ha 3THX yuacT-
Kax BeTpeuaorcsl HebosibluMe TecuaHple XOJIMbl — Pe3yJibTar IPOLEeCcCoB pas-
BeHBaHus. Bropoit TN mpeicTasisieT cofofl anMoBHAJbHYIO PaBHHHY, miepe-
CeyeHHYI0 MHOTOUMC/ICHHBLIMU CYXUMH pycaami p. Muan u ee mpotokamu. Mexay
pyc/amH B pe3y/bTaTe JAeATesibHOCTH BeTpa MecTaMu o6pasoBajiuch GyrpHCThe
neckH. [1aBHoe 3HaueHue B (POPMUPOBAHHH TIOBEPXHOCTH 3Jech MMeJa M HMeeT
HesiTeJIbHOCTh PeKH. DTOT THIl NOBEPXHOCTH XapakTepeH HJISi 3amaJHOH yacTH
Banxamckoii Brnaguuni. Tperuii, npeo6iajaomuil B mnpefenax bBanxamckoi
BHAJHHB MOP(OJIOTHUECKHH THII, TNPeACTABJSET PABHUHY, TOKPHITYIO OyrpH-
CTHIMH TlecKamm (pHC. 5), BO3HHKLIMMH OJarojapsi 90JI0BOH IepepaboTKH
aJIJIIOBHAJIbHBIX OTJOXKeHHH. DyrpumcTbie necky oOBIYHO ODHEHTHPOBAHHL B Ce-
BEpO-3aMajfiHOM HaMNpaBJeHHH W TOJHUMAIOTCS HaA OKpYKawoueH paBHHHOM
Ha 5—10 m. Pa3sBuTH OHHK Ha rpOMajHON TeppUTOPUM — OT npearophuit Jxyu-
rapckoro? Asatay 1o JesoOepexkbsi Hau. CeBepHOH HX TpaHHUEH CIYKHT
03. bagaxauu.

CeBepnoe [lpuGanxarnine u Banxanickas BuajuHa sBJSIOTCA HEAKTHBHBIMH
yacTamu OGaccefiBa, Tax KaK peYyHOH TPHTOK C HHEX B 03€pPO IPAKTHYECKH
OTCYTCTBYeT.

2. UCTOPH A BAJIXAHICKON KOTJIOBUHBI
H TEOJIOTHYECKOE CTPOEHHUE BACCENMHA

lF'eosmoruueckas UCTOpHS Danxamckoll KOTJOBHHHY
CNOXKHA M JO CHX MOp elle HeJOCTaTOYHO BHISICHEHA; NOSTOMY B3TVISJRI 11O
JAHHOMY BOTIPOCY BeCbMa TIPOTHBOPEUHBHI.

Jonaneosofickas ¥ naneosofickasg HCTOpHS TeppUTOPHH, 32HMMaeMOH HbIHe
6acceitHoM o3epa, 60JbIIHHCTBOM Hccefopareselt (LITnutHuKoB, 1936; Kopd u ap.,
1936; inwirun, 1952; Cpapuuesckas, 1952 u fAp.) xapaktepuayercs psjom
TIOBTOPHBIX TPAHCTpeccHii M perpeccHii Mopst — pe3yJsbTaToM TopoobpasoBa-
TeJIbHBIX mpolieccoB. Tak, B KeMOpUM H B HHXKHEM CHJype TeppHUTopHs Oblia
TIOKPHITA HerJiy0OKMM MopeM c cepHeil ocTPOBOB. B BepxHeM cuiype Wiu B
Hayasle JleBOHZ MOpe OTCTYmWJIo. B cpepneM IeBoHe, no-BUAHMOMY, GBUIO JBa
sTana HacTyNJIeHHsi MOpS, CMEHMBIIMXCS B Hauajle KaMeHHOYTOJIbHOrO TepHofa
OTCTYIJIEHHeM ero K ceBepo-3amafy. B kKoHIe kapOoHa TouTH Bech Gacceild
BHOBb TNOKPBIJICA MOPEM, OTJOXKHBIIHM TIJIMHHUCTO-H3BECTKOBHIE HWJinl U B Jajb-
HelieM ONsiThb OTCTYIIHBIIMM. '

B Teuenue Bcero Me3o3ost TeppuTopHs GacceiiHa NpefCTaBjsjia Cymy cC
PaBHUBHBIM peJsbedoM, NOKPHTYID MEJKUMH 03epamu. 3

C HauanoM TpeTHYHOTO mnepHojaa HaGiofaeTcss HOBAs TPaHCTPECCHsT MoOpst
Ha BOCTOK. B nasneoredne Mope, oiHaxo, He JOHLIO Aajiblne padloHa “yiickoit
LONMHBL ¥ JIMIIb B KOHIE MajeoreHa (B OJIHIOLEHe) OHO, IO-BHAMMOMY, pac-
NpoCTpaHusioch U Ha paiion [lxyurapckoro Anaray (Kocterko, 1946). Illupokoe
pacnpocTpaHenye OJHMIOIEHOBOIO MOpSl TIOBJEKJO 3a cobofl ofinee cMAryeHue
kaumara. B roxHoHl wacTH coBpemennoro Gacceiina o6pasoBanoch GoJsbinoe
KOJIMYECTBO 03ep, BO3MOXKHO, BPEMEHAMM COEHHSIBIIMXCS B €NMHOE 03€pPO K
00yCJ/IOBUBLIMX T0CTEYIOWEe IHPOKOe PAaCpCCTPaHEHHE TUIICOHOCHBIX M CO-
JICHOCHBIX UBETHHIX TVIMH M NecYaHHKoB. B HeoreHe B 370M paiioHe TakKe rpe-
o6Gnajana BofHasi cpefa.

K TpeTHuHOMY NepHOAY OTHOCHTCS Haua/o MOAHSTHA COBPEMEHHBIX XpeG-
TOB, CONpOBOXKJAaeMoe IPOTHOaHMAME BO BHALWHAX.

Bpemsi ofpasopasvs camocTostenbuoll  Danxamckoil BNAJMHLI, ee
CBA3b C JIpPYTMMH OaccefiHaMM K 53Tanbl ee HCTOPHH, HAYMHAS C YeT-
BEPTHYHOIO TNEPHOAA M J10 HAWMX JHeH, MMEIOT MHOTO DPas/IMYHBIX TOJKOBAHHH.
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Puc. 5. Byrpucteie necku B IC uom Ipu6anxamee




g nac 3TH BONPOCH NPEACTAB/AIOT OCOOLIt HHTEpec, HOCKOJbKY C HMMH B
3HAYUTEeNIbHOM MEpe CBS3aHbI BO3PACT COBPEMEHHOr0 03. Danxaml ¥ ero ruapo-
XUMHS.

3mech MOKHO OTMETUTb CJEAYIOILHME YeThipe OCHOBHBLIX TOYKH 3PEHHS.

1. Ozepo Banxam c¢ rpynnoii o3ep Cacvk-Kyan, Ana-Kyap u 36u-Hop
NpelcTaB/sieT OCTATOK TPETHYHOTO MOp#, BKJwuaBiero B ce0s Apasno-Kacnuii-
ckuit Gaccefin. [locsie TPeTHYHOTO TMEpHOAA B CUJy AHHAMHUECKHX M KJIUMATH-
yeckHX (AKTOPOB 3TO MOpe 3HauuTesJbHO COKPAaTHJIOCh, OCTABHB Hocje cebs
TPYNny HAa3BaHHBIX Bbille YCHIXapWMX o3ep (Myuwxeros, 1886; Ilneress,
1914; A6onun, 1930). :

Ha BosmoxHuyio cBa3p Danxamickoro B Apano-Kacnuiickoro 6acceiinos,
HO B HECKOJIbKO MHOM BHJle, yYKasbiBanu Takxe B. U. Toncros (1929) u A. A. T'pu-
ropeeB (1932). Ilo uX npexnosoXeHWlo HeKoraa Besi cucrema Aga-
KYJbCKHX 03ep, 03. banxam u p. Uy 6ul12 rpoMagHoil pekoil, B KOTopYIo BIajia-
JIY BCE CYIIECTBYOIME Tenepb NPHTOKU 5TON CHCTEMBbI, THTaeMble TOT[d MOILHBIME
asennvkamu Taup-lllang, [lamupa u Anrtasi. Ora orpoMHas peuHas NONMHA
OTKpHIBajiach Ha 3anafie yepes Gacceiln p. Uy B Apano-Kacnuiickuit Gacceii.
[TogHaTHe ropcTOB K 3amagy oT coBpeMesHoro o3. bBanxamr cospano 3aBan
JOJIKHB!, NpPerpajujo NyTh peke, H B pe3yjbTate Ha BOCTOKe 00pasoBasioCh
03. Banxami.

2. Tlo MHeHH0 BTOPOH IpyNIBI MCcllejoBatesell, XOT ¥ He COBNAAAIOMEMY
B OTHENbHEIX JeTanlsiX, 03. Danxam siBaseTcss MOJOABIM BOJAOEMOM, Te€OJIOTH-
yeckas MCTOpUsI KOTOPOTO emle JajeKo He 3akoHueHa. Ero ypoBeHbh HHMKOraa
He nopHumasics Ha 5—10 x Boime coBpemerHoro. OrtcyterBue Apano-Kacnui-
CKHX OTJIOXEHMH 3anajgHee Danxamcxoro 6acceiiHa, NpPecHOBOAHBIA Xapakrtep
BoZoeMa U cnaboe Pa3BUTHE JKHW3HU B HeM BIEPBHIE TPHBENIO K 3TOMY BLIBOAY
JI. C. Bepra. «banxam,— nucan oH,— B €ro TenepeliHeM BHJe eCTb CPAaBHH-
TeJibHO MOJIOfoe o03epo. KOTJOBUHA €ro pasblie Oblia CyXoH, cONM, OTJIOXKEH-
Hble paHee HA AHe, OblIM TOKPHITH C TeYeHHEM BpeMeHH Cy6aspajbHBIMH OTJIO-
KEHHAMH, a 3aTeM 3Ta KOTJIOBHHA CHOBA HaposiHHjack Bofowo» (1904, cTp. 594).

E. B. Tlocoxoe (1946, 1955) xareropuueckd oTpHuuaeT OOJIbIIME DasMephl
ApeBHero o3. banxam. HaoGopot, scryapuiineiil xapakTep cTapeix yctheB Wau
¥ o6Hapy:KeHHe Topda B peUHbIX OTJOMKEHHMAX 03epa CBUAETENLCTBYIOT, IO
MHEHHIO 5TOTO aBTOPa, O MEHBIIHX pasMepax o3epa B M0C/ENeIHHKOBYIO 3T0XY.
OH cuWTaer, yTo ypoBEeHb 0O3epa HUKOTAA He IIPEeBbIIAJ] COBPEMEHHbH OoJiee
yeM Ha 10 x. 3. A. Crapuueckas (1952) Tak:Ke COMHEBAeTCA B CYIECTBOBAHUH
Gosibitoro ofmero BogHoro Gacceiina; Ana-Kyab u os. banxam, no ee mueHuio,
MOJIOZIblE CAMOCTOSITE/IbHBIE BNafuHbl. O6pasoBanye ICC/ejHell OHAa OTHOCHT K
Bep xHeueTBepTHUHOMY Bpemend. M. K. Barxun (1948) npeamosaraer, 4yto Ao
BTOp:Kenusi Mlnu uepes Kanuaraiickoe yiuenbe (B KOHHE BIODMCKOH 3TOXH)
Danxanickasi KoTJoBuHa Obia CYXoH.

K CTOpOHHHKAaM reosioruueckoil MOJIOROCTH 03. Dasixam cieiyeT Takxke OT-
nectd JI. JI. Ksacopa, corsacHo mpefnosioxenusiMm kotoporo (1959) eiue cos-
ceM HefasHo B Wauiickofi Bnajuue cymectsoBano Mnufickoe o3epo, BHITAHYTOE
B IIMPOTHOM HANpaBieHHH M 3aMBIKaeMoe Ha CeBepo-3anaje HHU3KHMM IIaTo
Kapoii (rze Teneppr HaxoauTcs Kanuaraiickoe ylesibe). JTO 03€p0, OKOHTYPEH-
Hoe ropusouTtansio 600 x, umesno miomanb okono 13—16 Teic. kKu?, T.e. N0
pasmMepaM JHIIb HEMHOTUM YCTymajo coBpeMeHHoMY o03. Danxam.

fla mecTe mocsegnero, B npefeiax BOCTOUHOH €ro uacTH, paHblle cyiiecT-
BOBasnio «o03. IlpuGanxam», KoTopoe mHranoch pekamu Kapatan u Ax-Cy u
3aHHMaJio NPHMEPHO '/, coBpeMeHHo# Iomiagu osepa. Torza e (cpepHever-
BepTHUHOE BpeMs), Kak oOJHO ueJsoe, cyuecTsoBano Ana-Kynp — Cacbk-
Kysbckoe osepo, B KoTopoe Bnajana p. Jlenca.

BeaencTeie nocTeneHHoro oTsoxeHus B KaufickoM osepe HaHocoB, axGo
B pe3yJibTaTe YBeJWUYEHHsi BofoHOcHocTH peku Mau, ypoBenb 3TOro o03epa
Hayaja nNoBHIIATLCS H ofpasoBanacy Huxuas WaM, xoTopas mNoOCTeNeHHO
«nponusuBana» ymenbe Kanuaraii. B pesyasrarte storo WMauiickoe osepo co
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BpeMeHeM ObLI0 CHymEeHo, Ha MecTe e Danxamickoil Bauusl o6pasoBanoch
coBpeMeHHoe 03. Dasxaiu.

3. CornacHo Tperbeit Touxe 3penusi (KocreHko, 1946; Canoxaukos, 1951),
coBpeMeHHEi Banxaw passujcst B3 OacceitHa, pacnoJ/OXKEHHOTO Y CEBEPHOro
NOAHOXbSl TOpP. B CHJy TEKTOHMYeCKHX MNpPOLECCOB B Hayaje YEeTBEPTUUHOIO
NepHoAa, CONPOBOXKAABUIMXCS, C OJHOH CTOPOHBI, NOAHATHEM TIOp, C JApY-
roii — TiporuGanndeM bDanxamckoii BNajdHBl, 2 Takxe B CHJY OLICTPOro 3a-
Hoca OaccefiHa ocafkamu, NPHHOCHBIIWMHCS BOJAMH, CTEKABIIMMH C Top, 03e-
PO NOCTENeHHO MUTPHPOBAJO K CEBEpY ¥ CeBEepO-3amajy M K HACTOSIEMY Bpeme-
HH JLOCTHIJIO CeBepo-3anafHofi OKPauHEl BIAJHHEI.

H. H. Kocrenko nonaraer, uto Ilaneo6anxanr Kax caMOCTOSITEJIbHOE 03€pO
HauaJi Pa3sBHBATbCA B NEPBOi MOJIOBHHE MesoIleficToleHa. K 3ToMy Xe mepHo-
1y oH oTHocut oTAenenue Ana-Kynbckoro Gacceitna or banxauickoro. Yepepo-
BaHUe NepPUOJIOB oJleJleHeHUst ([T0-BUAMMOMY HX OBLIO TPH), XapaKTepH3yIomuXcs
NPOXJafHLIM U BJAXKHBIM KJ/MMATOM, C TEPUOAAMU JIOTENJIEHHS M CYXOCTH,
BJIEKJIO 3a coGofi KosieGaHue pasMepoB 03. banxaur, ryiaBHelM o6pasoM B 10XK-
HOM HanpasjieHWH. B mnepByio Crajuio CBOETo CyiuecTBOBaHHS 03. banxam
JOCTUTAJI0 MAKCHMAJIbHBIX Pa3sMEpPOB — [0KHAs ero rpaHuna NpoXojusa Ipu-
MepHo mno JgueuM Mmidick — Tanpei-Kypran. Bo BTopofl nosioBHHE Meso-
nneiicToneHa o3. banxam pe3ko COKpaTu/IOCh, BO3MOKHO JlakKe, YTO OHO HCyes-
JI0 coBepiIeHHO. B Heomueiicrolese 03epo BHOBb 3aMOJHHJIOCH BOAOH.

JTlporu6anne Danxauickolfl BnajuHbl, NPOLOJIKABUIeeCH B TeUeHHe BCETO
YeTBEPTUYHOTO TMEpPHOAA, MPOJOJIKAETCS M M0 Hacrosiiiee BpeMs. Buixonnbi Tpe-
THYHBIX OTJIOXEHHH HAa oKpaWHax o3epa Ha BricoTe 40—50 u BhIE cCOBpeMeH-
HOTO €r0 YPOBHS, NPOCJEXHBAHUE MO AHY 03epa crapblXx pycea Wiu, npucyr-
CTBYE B JIOHHBIX OTJIOKEHHSAX TOpda, apanbCKUil THUM I0XKHBIX Geperos B 3anagHoH
uactd Bocroynoro banxawau pajg 1pyrux nokasareseil CBUAETe/ILCTBYIOT O HE/lABR-
FeM norpyxenuu noGepexnsi. O6sacTb coBpeMEHHOTO IPOrHGAHUs BEITAHYTA NO-
JIOCO¥ B HANpaBJeHUM C IOr0-BOCTOKA HA CeBepo-3anaf W 3aXBATHBaeT J0XKHYIO
yacTb 3anapHoro Danxamia u ero 3anapuoe noGepexbe. Ocb nporu6asus pac-
nosoxeHa napasnensio Uy-Wauiickum ropam. Hapsiny c norpy:xeHuem Ha
HEKOTOPLIX yuacTKax B pafiode o03. banxam Ha6aofaTcss ¥ NOZHATHSA
(. T'. Canoxgruxos, 1952).

4. YersepTas TOuKa 3peHMs, KOTOPYIO pasjiesisieT GONBIIMHCTBO HCCJeNo-
BaTesie#l, CBOJMTCH K TpeAnosokenuio o Ohijiof cBA3u 03. Danxam c aexamed
H& BOCTOK OT Hero cucteMoil osep. OfHM DpPH 3TOM TPHU3HAIOT CYIIECTBOBAaHHE

Gonbiioro BogHoro Gaccefina, obveauHsBero banxamickywo u Ana-Kyabekyio

BNAJVHB ¥ yXOAMBLIEro fajee yepe3 [[3KyHrapckve BopoTa Ha BoCcTOK B JIXKYH-
rapuio, TAe B €ro TPaHHUbl BXOAMJ TakxKe OacceiiH osepa 3I6u-Hop (Py-
msnueB, 1911; Meddepr, 1912; Pycakos, 1926, Huxonsckuii, 1928; Kopd, 1935;
Huxutun, 1941a). [ipyrue orpannuusaioT pasMepsl 6acceiina banxam-Ana-Kyb-
ckoit Bnaguxoi (Tony6es, 1867; Jlynnunr, 1913, 1915; [llnerensn, 1926; Jle6enes,
1928; Tepuneuxuit, 1931; Uluutanxos, 1936, 1949; Kypzaiwokos, 1952; Bypwma-
kuH, 1956). Cpasp 03. Banxam B npomsiom ¢ Apasio-Kacnufickum 6accefiHoM
3THUMH HCcjefoBarte/iaMu oTpuuaetcs. CrnpaBeflJIMBOCTL MOCTETHEH TOUKH 3pe-
HHA HaXOJWT CBOE NOATBEPXK/EHHEe B psiie CAEAYIOMX (DAKTOB.

b. ®. Meddeprom B pakione 3aauBa Capblilarat, Ha ero ceBepHOH CTOpoHe,
Ha BbICOTe OKos10 30 4 Hax ypoBHeM o3epa, Gblii OGHApYKeHHl ApeBHHE 03ep-
Hple Teppackl M3 HECUEMEHTHPOBAHHOTO TIAJIeYHHKA, CBHAETEJbCTBYIOMIAE O
BBICOKOM CTostHHH o3epa '. TeppacoBele ofpasoBaHusi HA CeBepHOM Oepery
o03. banxam na spicote 30, 70 1 140 x Gbinu Takxe Haiigenst B. V. Bapcykow,
M. TI. PycakoseiM U apyrumu reosoramu. [IpekpacHo coxpaHuBmHecs Gepe-
roBole Bajibl MMEIOTC M Ha Geperax coBpeMeHHOro osepa Ha 10—12 u Boime
ero ypoBHus (puc. 6). Ykasansble GaKTsl, FHNCOMETPHS BIALMHB KPS APYTHX

N;S. A. CsapuueBcKass paccMaTPHBAaeT 3TH OGPA30BAHMA KAK HEOTEHOBHE Teppackl
p. MoHHTH.
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Puc. 6. O3. Banxaw. Beperoseie Bajn Ha n-ose Illaykap:

1 — Mosofmo#t Geperosolf Bay, OT KOTOPOro 03epo OTOLUNIO HegaBHO; 2 — craphifi Geperoso# sad,
COOTBETCTBVIOIHH cTaguu GacceiiHa Cacchik — Ana-Kyab. (3anmcrsoBano H3 paborsl K. B. Kypxiwoe
KoBa, 1952) .

coobpaxenuil fanu ocHosanue K. B. Kypawokosy (1952) HamMeTHTb KOHTYPHI ipeB-~
nero Banxau — Ana-Kyabckoro BofoeMa B Tpex CTajiusX €ro CymecTBOBaHUA,
B nepuop mocsefHero osiefieHeHUst U 3aTeM B NOCJIEJeAHNKOBOE BpeMsl CYIecT-
BoBan efuHbil Danxam —Ana-Kyabckuit BojoeM ¢ MJIOmAaAbi0 BOZHOTO 3ep-
Kaja B 102 000 xm?, OKOHTYpeHHbIH ropusoHTanbio okoso 400 . Bo Bropyio
CTaui0 CYIIECTBOBAJO YiKe [BAa 0O60COGJEHHBIX BOJ0EMA — PACHIHPEHHBIA
Banxamckuit ¢ mutomaneio 35400 ku? 1 Cackixk — Ana-Kyabckuii. Tperbsi crapus
XapakTepH3yeTCcss COBPEMEHHBIM ouyepTaHueM o3ep. KypAOKOBHIM OBLIH, IOA-
CUMTaHbl OCHOBHHIE KJHMaTHYECKHME XapaKTepHCTHKY, obecneuuBampoiye cy-
111eCTBOBAHME JpeBHero GaccefiHa ¢ momanbio BoAHoro 3epkana 102 000 xum?.
Ocanku JoKHB ObliH cocTaBnaTh 330 mm/e00, ucnapenne — 670 mm 4 npu-
TOK pek — 27,5 ku®, T.e. KJIUMAaTHUECKHe YCJIOBHMS B TO BpeMsi ObliH GoJiee
MATKHMH, 4eM COBPeMeHHble. ¥ CTaHaBJIMBAA LHUKJIAYHOCTL KoJleGaHusi YPOBHeH
03ep B CBA3M C KojeGaHHEM BEJMYMHbl OCAJKOB M TEMHepPaTypel BO3AYyXa,
A. B. Illuuraukon (1949, 1950) TakxKe KoHCTAaTHpYeT, uTo panee p. My Gnina
HEeCPABHEHHO MHOTOBOJHEe, yeM ceftyac, H, C/1e0BATeJLHO, YDOBEHb o3epa Oblil
3HAYUTEILHO BBHIIIE COBPEMEHHOTO. YMeHblileHHe N0 KOJIOHK@M CBepXY BHH3
JOJIOMHTHOCTH 1JioB B 03. Danxam (Crpaxos, 1945; Canoxuukos, 1951) takxe
CBUAETENHLCTBYET O TOM, UTO paHbiie Danxamickdii BoAoeM HaXoAuJcsa B yCJo-
BHAX BA2KHOTO KJHMMaTa, B KOTOPHIX AOJOMHT He oOpasyercsi. BmocsepcTsuu
KJIUMAaT CTAHOBHUJICS Bce OoJiee M GoJsiee 3aCYHIJUBLIM M 3aTeM Iiepeumies B CO-
BPEMEHHBIH, 4TO B COYETAHMH C APYrMMu (akTopamu NpuBesNo K K0JOMUTO0O6-
pPasoBaHHIO B oO3epe. :

3acny:KUBAIOT TAKXKE BHUMAHUs CBefleHHs, oTHocswuecsd x XIII B., mpH-
BOJLUMBEIE YIIOMSiHYTHIM Bbimie Busberenbmom e Py6pyxom. Ilepecekas pasuu-
HY, 3aHAMaeMyio B HacTosmee BpeMmsi nenbio Ana-Kynbckux osep, oH oTMme-
uaj, yTo «cpeAy ObiBIIMX TOP, B IOFO-BOCTOUHOM HamnpapJjieHHH, TAHYJIACHh AOJH-
Ha, a 3areM MeXJAy ropamu OBLIO ele Kakoe-To OoJbilloé MOpe U yepes 3Ty
LLOJIMHY OT TIEPBOTO MOP$ 0 BTOPOTO mpoTekana pexas (c1p. 112). Ecau K sToMy
J06aBUTh, 4TO I0pPOTa, 110 KOTOPOil NPOXOAUJ MHCCHOHEp, JiexKasa Ha HECKOJIBKO
JIeCATKOB KHJOMETPOB OT COBPEMEHHOro (0XXKHOro Gepera osepa (rnapajJiesibHO
eMy) M uTO CIYTHHK MHCCHOHEpA [0 TyTH NPo6ORan BKYC BOABL 03€pa, TO CTaHeT
ICKBIM, 4TO 03. Danixam B 3TOT NEPHOZ COEJHHAJIOCH PEKOH € Pa3oOmeHHBIMHU
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JApyr oT gpyra B Hacrosiiiee Bpems Ana-KyJbCKHMH 03epaMH M HMeJIO pasMepbs
3HAUMTENbHO G6sbiuMe, yeM Tenepb. Ilo NMOKa3aHWio MECTHHIX XKUTeneH, Aake
B Hayase TeKYIliero CTONeTHsi B MHOTOBOJHBIE IOABl HalJ/ofasicsi BOAHBIA MOTOK
3 o03. Cacwik-Kysan B 03. Danxam.

Hepnapasig cBA3b 03. banxam ¢ Ana-KysieM HaXofuT cBoe MNOATBEPXKIAEHIE
¥ B CXOLCTBe UXTHo(ayHbl 5THX GaccefiHOB (MapHHKA, NATHHUCTHIA rybad, Gan-
XaNICKHii OKYHb H Ap.) (BypMakun u ap., 1956). Briepsrie Ha 3TOT (DakT yKasan
A. M. Huxonbckuii (1885). Ou cuuran, uro B banxauwckuii 6accelid BXOAW/IHA
ozepa Banxam, Cacuik-Kysab, Ana-Kyns, 26u-Hop ¥ Bce Bnajajomue B HHUX
pexu. EfaBa sy, ofiHaKo, B HeJLaJieKOM TPOILJIOM K 3TOMY OaccefiHy OTHOCHJIOCH
03. d6u-Hop, mockosbky mnopor J[)KyHrapckMX BOPOT, SIBJISAIOMHMHCS BOXOpas-
nenom Ana-Kyabckoro u D6u-Hopekoro GacceiiHoB, jexuT Ha 120 m Bbune
COBPEMEHHOTC YPOBHA BoApt B Asa-Kyne (otmetka yposHs y Ana-Kyas, kak
¥ y 03. Banxaw, npumepro 340 u, y Cacbik-Kyns — Ha 7 u Bbie).

B HecKonbKMX CKBaKMHaX, 3aj0XKEHHLIX BOCTOUHEE U CeBepO-BOCTOYHEE
Bypao-Tio6unckoro niéca o3. banxam, Ao ray6unsl 10—15 x 6bl10 o6HApYXKe-
HO uepefoBaHue TECKOB C MPOCTOSAMH KPaCHOH TJIMHBL. IDTH OCAJKM CJeAyeT
OTHECTH K 03epHBIM ocazikam ApeBHero banxam—Ana-Kynbckoro 6accefina (Tep-
genkuii, 1931). Huke saneraT xpacHble ¥ CHHHe TJIMHbLI TPETHYHOrO BO3pacTa.

Hakonel, GecuucieHHoe MHOxecTBo B [lpubanxambe pesJMKTOBEIX 03€p,
HAXOASLIMXCS B Pas/IMYHBIX CTAAMsAX YCHIXaHHS H HEPeAKO pAaCIOJOXEeHHBIX
Ha 3HAUNTENLHOM PAacCTOSTHUM OT o3epa, OeccrnopHO, CBUIETeJbCTBYET O IIO-
CTENIeHHOM COKpaieHud 03, Danxam, Hekorja 3aHHMaBILEro SHAYUTENBHO
Gosblivie pasmephl.

l'eosornyeckoe CTpOEeHHE COBPEMEHHOH TEPPUTOPHH, 3a-
HuMaeMol GaccefiHOM o3epa, He MeHee CJIOXKHO, ueM ero ucropus. 1. I'. Canox-
HuKoB (1951) B Gacceifine osepa BuifenseT CJeAYIOmHe, OTJIHYAIOMLKECST APYT
OT ApPYra CTPYKTYPHO-TeosoruuecKue efuHULE: 1) 06JaacTH MOJIOABIX NMOAHSATHH,
3axBartbiBaoiie xpe6Tel ceBepHoro TsiHb-Ilans, a takxke J[yHrapckuéi Ana-
Tay, Xanwik-Tay, BopoTopo ¥ HekoToprle ApYrue; 2) MeXIOpHBIE BIAfUHL —
Wauiickas u yactbio Asa-Kysbckas; 3) nanieosofickass nsardopma Ilentpans-
sHoro Kasaxcrauna (pafioH cesepo-zanajgnoro Ilpu6anxambs) u 4) Danxamckas
BOAANHA,

B campix o6ulMX yepTax reosioruyeckoe CTPoeHHe 3THX CTPYKTYPHBIX €[y-
HML TPHBOAMTCS HMKe, NPHUEM 3JieCb Mbl HAXOIWM OTJOXKEHHS BCeX SIoX —
OT HIKHENaneo30fcKuX A0 COBPEMEHHBIX. '

ITazeosoii. ObaacTH MOMOIBIX TIOAHSTHH B TJIABHON cBoefl mMacce cJaraiorcs:
naneo3ofickuMu nopojaamu. Cpeil HHX MOXHO BBIAEHTb OCafOuHHE, 3(dy-
3HBHBIC, MHTPY3MBHBIE ¥ MeTamop(uueckre Nopoabl. Cpesyl ocafouHBIX MOPOA
pacnpocTpaHeHbl KOHTJIOMEepPaThl M BCEBO3MOXKHBIE TECYAHMKH, 4 TakKxKe Iec-
YaHUCThle ¥ IVIMHUCTHIE CJIAHIBI. B MeHbIleM KosMuecTBe BCTPEuaroTcsl M3BECT-
HSIKH, MepTeJid, I0JOMHTHl U ApyrHe ocajoyHpie o6pasoBanus. Vs sdpdysuens X
TopoJl, OOBIYHO NePecsanBAIOMIMXCsl C OCAJOUHBIMK, NPeo6JafaoT KBApUeBLe
niopdHpbl ¥ MOPQUPHTEl, M3 MHTPY3UBHBLIX — I'PAHUTHL.

IOxHasi oxoHeuyHOCTb mnaseosolickoil miardopmet LlenTpansnoro Kaszax-
CTaHa; TNPeACTaBJAIOIIAA CeBEPHYI0 4YacTb BojocOopHoro OacceiiHa osepa,
Mo CBOEMY TIeo/IOTHYeCKOMY CTPOEHHMIO BEChbMa CXOHA CO CTPOEHHEM TOpPHOM
obnactu. 3/ecb TakxKe IJABHYIO POJib MIPAlOT Pas/MyHble 0 BO3PACTY MaJjieo-
30HCKHe TOPOfibl — PA3HO3CPHUCTbIE [ECYAHWKH, IJMHHCTHIE M M3BECTKOBO-
TIMHHCTBIE CJIHLBI, KBAPLMTHI, KOHIVIOMEPATH H H3 BYJIKAHWUYECKHX FOPOJ —
rpaHuThl, NOPhHPLL U Ap. '

B npepenax Banxawckofi Bnaguubl u Mexropuodt Mmiickolt u Anakyib-
CKOft [aneo30fickHe TOPOAB MOKPHITHL Gojiee TOSAHUMH 0GPA3OBAHUSMH.

Mesosoii. B nauane mMe30305 B roro-BocrouHoM Kasaxcrame rocriofctsoBann
peuMyLIeCTBEHHO 1IPOLECCH AeHYAUMHK H BbIHOCH MaTeprana. [losTomy HuxHe-
Me3030HcKHe O0pa3oBaHMs 34eChb OTCYTCTBYIOT. B cepeliuHe M KoHue Me3030%
B Wauiickol 1 uacTnuno Ana-Kysnbckoli Bnajunax —npoTekanm mpouecch
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CeAAMMEHTAIMH, MPHBE/IIIHE K HAKOIJIEHHIO IOPCKUX U MeJIOBBIX oTJyokeHuil. Op-
ckve o6pasoBaHUsi B 5THX BNAJWHAX NPEACTaBJEHbl KHPMUUYHO-KPACHBIMH KOH-
rJIOMEPATaMH, JKeJThIMH KOHIJIOMEpaT-eCUaHUKaMM, CepLIMH K  KDAaCHLIMH
[JIHHAMH M [ECYaHO-TIMHHCTHIMH cjaHuaMu. OTJ0XKEeHUs. MeNOBOH CHCTEMbI
(TOYHO MX BO3pACT He J0Ka3aH) COCPeJOTOYEHB! B BOCTOUHOMN M CpeiHeil uacTsix
Wnuiickofi BNajiuHbl ¥ NPeACTaB/eHbl IeCYaHHKaMH C TIPOCOSIMH KOHTJIOMEP aTOB
M3 XOpOIIO OKATaHHOH TrajbKH C THUICOBBIM LEMEHTOM.

Jpyras, snauutespHo OdJbmias yacTh GacceiffHa, B Me3030€ NPeACTaBisiia
06J1aCTh HAKOIJICHHS TPOAYKTOB BLIBETPUBAHMSA Tase030iCKUX 06pasoBaHuil.
B HekoTophiXx MecTax 3TH 00pa3soBaHMS NEPEeKPLIBAOTCS TPETHUHBIMH OCaji-
kamu. Cpeiu TOpPOA KOPHI BHIBETPHBAHMS 3JleCh OTMEUYEHbl KOHIJIOMEDPATHI,
ranbka ¥ 1EMEHT, KOTOphle MOYTH TOJIHOCTbIO NepepaboTaHbl B TJHHBL. IlouTu
TIOJIHOCTBIO 3aMEMIeHEl MMHepaJaMd TIJIMH M  H3BepXKeHHble TNOpoAbl. Takue
TVIMHHCTEIE TIOPOJIbl HEOAHOKparHo BecTpeuaiTest B Cesepo-Boctounom Ilpu6an-
xambe,

Tpemuunoie omaoscerus. OTNOMEHUS TPETHYHOH CHCTEMBI HA paccMarpu-
BaeMoil TepPUTOPHHU PA3BHUTHl OYeHb IIHPOKO. [IpewMyriecTBeHHO OHM npen-
CTaBJIFI0T cO00H OAHOOOPa3’HYI0 TOMIY KHPHBIX TNJIACTUYHBIX TVIMH, OKPAlleH-
HBEIX B KpacHbfl, OyphIfi, cephlii, XeaThill, 3e/ieHblll U Jpyrue 1Bera. DTHM T/~
HaM OOLIYHO TNPHIIMCHIBAIOT IlajleoTeHOBbIH Bo3pacT. OTAMYUTENbHOH uyepTou
HOoC/NeHAX SBJSETCA NPHCYTCTBHE B HHX THICA — JHOO B BUJE OTHE/bHBIX
MeJIKMX KPHCTA/LIMKOB, JHO0 B BHAE KPYNHBIX NPOCTCEB, INPOCTHPAMOILKXCS
Ha 3HAYWTEJBLHOM INPOTAXKEHUH. MOIIHOCTb TPETHYHBIX OTJIOXKEHUH pasjiuyHa.
Bo BnaguHax W Ha CKJIOHAX TOP MOULHOCTL COCTaBJIsSIeT 3HAYMTEJbHbIE BEJIH-
yuHbl (Ha Kpaim Danxamckolt Bnaguusl fo 100 x, Ha 10ro-3anafgHblX CKJOH2X
Jxyurapckoro Anaray — 40—75 u). B TropHBIX COOPYXKEHUSIX 5TH OTJOXKEHHUS
BCTPeUajoTCs B BHAE TOHKOTO NOKPOBAa. AGCOMOTHBIE BBICOTHI, HA KOTOPLIX
OHH o6HapyxeHnl, focturapoT 1000 x u pexe — 1700—1800 .

TpeTuunbie oTNOXKEHMA HIMPOKO pacnpocTpaHeHsn! B CeBepHOM U 3anagHoM
Tlpubanxampe, raaBHEIM 06pa3oM B Npefiesax NMOHUKEHHBIX YUACTKOB. B 1oxHOB
yacTH Oaccefina oHM oOHapy:KeHBl B npearopbsix JIyHrapckoro Aunaray,
HMIKPOKO pPAacnpocTPaHeHbl N0 CeBEPHOMY CKJOHY 3aunuiickoro AJiatay, a Tak-
)Ke B npeflenax Muawmiickoll Bnapuubl. TpeTHuHble OTJoXKeHUs] ObliM 3adUKCH-
poBaHsl Ha JHe 03. banxamw, a Takxe Ha 0XKHOM Gepery o3epa.

Yemeepmuunble omaosicenuss. Ha paccMaTpuBaeMoii HaMH TeppPHTODHH 4YeT-
BEPTHUHBIE OTJIOXKEHMS TAaK XKe, KaK M TPeTHUHbe, PasBHTHLI INMPOKO, HO He-
paBHomepHo. Haubosbiiero paspuTHsl OHY ACCTUTalT B yacTy Gaccefina, orpa-
HHYeHHOH ¢ ceBepa 03. banxa, ¢ jora — 1enpio ropHBEIX coopyxenuii. B obuiem
BHJIE CX€Ma CTPYKTYPHI UETBEPTHUHHIX OTJIOKEHHH 3flech cieAyiomasd. B ropax
5TH OTJQXKEHUS NPEACTABJEHH BAJYHHO-TAJEUHBIMH HAKOMJIEHUSMH MOPEHHOTO
NPOUCXOXAEHHUsA, B NPeAropHod ToJoce — QOBHOINSUHANBHBIME H IIPOJIO-
BUANBHBIMH oOpa3oBaHMAMH, B TpeAesax AaKKyMYJSTUBHLBIX pPaBHHH — Ipe-
VIMYIIECTBEHHO AaJJIIOBHANBHBIMH, & TaKxKe JPEBHHMU O3eDHLIMM M 30JI0BbIMH
oTsoxenussMi, OCHOBaHKe PeYHLIX Teppac B FOPHLIX YacTSX TEPPUTOPUH OOBIY-
HO CJIOXKEHO MOWLHOH ToJsell rajeuyHHKoB, BbILE KOTOPOH Jexar JECCOBUAHBIE
CYIVIMHKH, 4 B OT/[eJIbHBIX CJyyasx — IecuaHuk® uau necku. Ilo mepe ypasne-
HUSI OT rOp Ha ceBep, C OIHOH CTOPOHBI, HAG/IOAAETC YMeHbIIeHHe BeJHYHHbE
yacTii o6JOMOYHOTO Marepuasa (rajJeqyHuKoBas YacTb MepexofHT B TecuaHble
W TecUaHo-TJIHHKCTHe 06pa3oBaHHsl), ¢ APyro#l — yBeJiMueHHe MOULHOCTH TiO-
KPBIBAIOILUX JIECCOBHAHBIX CYIJHHKOB.

JlpeBHeueTBepTHUHLIE O3epHble 00pa3oBaHM$, IpelCTaB/eHHbIE H3BeCTHA-
KaMH M MepressiMi, HalJiofaioTcsl B cpefiHelt W BocToyHo# uactsix Mamfickoit
Jenpeccuy. 3HayuTeNIbHOE MECTO CpelH YeTBePTHYHBIX OTJIOMEeHWH 3aHMMAIOT
IeCK¥ 30JI0BOTO TIPOUCXOXAeHus. B mpesenax nycteiHHoro IOro-Bocroutoro
IIpubanxamwpss OHH pacrnpocTpaHeHbl Ha IJIOMLAAH BO MHOTO THICAY KBajpat-
HBIX KHJOMETpPOB. DOJIOBHE NeckH H3BecTHH Takxe B Mamiickoit Bnagune,
B HH30BbSIX JAPYTHX peK, 10 BOCTOYHOMY nobepexbio o3epa.
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-+ B ceeepHoii uacTH GaccefiHa ueTBEPTHYHLIE OTJIOXKEHUs PacClpOCTPaHeHbI
3HAYUTEJbHO pexe. 3/eCb OHM NpPeACTABJEHBl aMIOBHANbHBIMU IECKamH, Cy-
TJIMHKAMM M TANeYHWKAMH, CJIarapoiliiMi, OOBUHO INHPOKHE IJIOCKWE JHHMIA
PeUHBIX JIOJIMH M MEXKCOMOYHBIX BIAJIUH,

CoBpeMeHHble Ocalkd 03. Banxam SBJSIOTCS COCTABHOH YaCTbIO O3ePHO-
PeYHBIX UYETBEPTHUHBIX OTJIOXKEHHH. '

3. MO4YBbl U PACTUTEJIbHOCTD

B npegenax BopocGopHoro GaccefiHa o3. Banxam B COOTBETCTBHH C 30HAJb-
HbM HM3MEHEHHMEeM KJMMaTa U PacTUTe/IbHOTO NIOKPOBA, B I0¥KHOM HarpaBJ/ieHUH
HabJwofaeTcsl NOC/Aef0BaTeIbHAS CMEHA LIMPOTHO BLITAHYTHIX IIOYBEHHBIX 30H.
B npenenax GaccefiHa MOXHO BhIIeNMTb TPH XapakTepHHIX paiioHa — ceBep-
HBIi, 1IeHTpaNbHBHIA M 10XHBIA. _

CeBepHB @i paiton. Xapakrepusyercs mnpeoGjaflaHueM CBETJIO-
KAlUTAHOBLIX TOYB PAa3/IMYHOM COJNOHLEBATOCTH, MOKPHITHIX THIYAKOBO-IOJIbIH-
HeIMH accouuanusMu. CoJIOHIEBATOCTb TNOYB B HHM3MHAX M pEYHLIX AOJUHAX
noseinraeTcsi. Hepefiko B 3aMKHYTHIX KOTJIOBUHAX HJM HH3KHX Teppacax peu-
HbIX JIOJIMH PasBUTHl JIYTOBBIE COJIOHYAKM. DOJIBIIMHCTBO CBETJIO-KAITAHOBEIX
nous uMMeeT Ha riybune 60—100 cu ropusoHT ckomienu#i rumca. Has Bcex
NOYBEHHBIX 30H KasaxCKOro MeJKOCOMOYHHKA M, B 4YacTHOCTH, JAJIf paccmar-
pUBaeMoii 30HBI CBETJIO-KAIUTAHOBLIX TOYB XapakTepHO OOJBINOE KOJIHYECTBO
IeGHUCTHIX 1 MAJOMOLIHBIX Pa3HOCTeH, Pa3sBUTHIX B YCJIOBUAX OJM3KOro 3ane-
ranusi xKopeHHblx nopoj. HabsmopawoTesi oHM OOBYHO Ha CONKax H CKJOHAX,
rjle TIOYBEHHBIH TIOKPOB YACTO NPEPHIBAETCS BHIXOAAMH KOPEHHHIX MOPOJ, (PHC. 7).
IOxHas rpamnna pajioHa NPOXORHUT NpuMepHO no 48 napamtenu (cM. puc. 1).

IlesTpanbHBd pafioH 3anuMaeT O66JbmIyi0 4acTb Oacceiina,
€ro NOKPHIBAIOT TI'JIaBHBIM 00pasoM Oyphle, YacTO COJIOHLEBAThE M COJIOHYAKO-
BaTthie TIouBbEl. B npepenax 3Toil 30HBEL GOJbILIME NPOCTPAHCTBA 3AHATH IeCKAMU
U cojioHuakamu. Ha cesepe padoH orpaHuueH npumepHo 48-f napasmednsio,
Ha jore M JOT0-BOCTOKE — ITPeArOpbsIMH H TOPHBIMU 06/ACTSIMH.

B Ceseprom Hu 3anapnom llpu6Ganxambe mpeoGnafaiT XpsileBaTo-CyrJH-
HUCTBIE W XpAileBaTo-cyrnecyansle Oypble MOYBEI B KOMILIEKCE C COJIOHILAMH
B 3aMKHYTHIX TOHM)KEHHAX — CYIVIMHUCThIE M cynecyaHbie Oypble INOYBH B
KOMIUIEKCE C COJIOHYAaKaMH. PacTUTesbHBIHl THOKPOB upe3BhuaiiHo OefeH H
NpeLCTaB/ieH  TOJILIHHO-COISTHKOBOH MWJIM  IIOJILIHHO-3J12aKOBO-COJISSHKOBOM - pac-
TutenbHocThio (Kosnos, 1941a).

IOxnoe TlpuGanxambe B Gosbmied cBoell yacTH XapakTepusyercs OTJOMKe-
HHUSMH JPeBHero ¥ COBPEMEHHOro ajuiioBusl. [|peBHea/oBHAJbHEE IECUAHbIE
OTJIOXKEHHS] B HACTOANIEE BPEMsI HA 3HAYMTEBbHBIX MPOCTPAHCTBAX PAasBesHEL
u 06pas3yioT MaccHBhbl Oyrpucrteix neckop (mecku Capul-Wmuk-Orpay u Tay-
Kywmpl). Ha nepeBesiHHBIX y4acTKax B 00JiacTH NYCTBIHHBLIX CTeneil pasBUTHI
6ypble IyCTHIHHO-CTEMHbBIE MOYBHI H ManoKapGoHATHBlE Cepo3eMbl, OGoJbmel
yacThio HesacoJieHHpie. Ha rofiMeHHBIX Teppacax pek ¥ B JieibTax BCTpeyaloTCs
Y4acTK¥ CYTJIMHMCTOTO M TJIMHUCTOTO a/JIIOBHSI. 3JleCh PasBUTHI KOMILIEKCHI
TaKLIPOBUAHLIX CEPO3€MOB, TAKBIPOB U COJIOHYAKOB. HauGosee HU3KHe uyacTH
pycsioBbIX mofiM (06JIaCTH MOJIOABIX [IENBT W HH3KHMe TNobepexbs 03. Dai-
Xam) 3aHAThl JIyroBO-GOJIOTHBIMH TIOYBAMHM B KOMIUIEKCE C COJIOHYAKAMH.

B uenTtpanpHOM paiioHe DPACIPOCTPAHEHH OJHONETHHE KOCTPhl, MATIHKH,
nycTeHHAas! pomaiuka, necyanas ocoxa, MycTsiHHas ocoka. IlpefcraBuTesisiMu
KYCTApHHKOBOH PACTUTEJIbHOCTH SIBJSIOTCA JXKY3IYHBI, IeCYaHBle aKamud U
Ap. 3HauuTesbHble NPOCTPAHCTBA MECYaHHX nycThiHb IOxkHoro IlpuGanxambs
¥ niepHdepHUECKHX YacTel PEUHLIX NOJIMH 32HATH 3aPOCHASIMA cakcayna (puc. 8).
(Py6uos, 1952; Ilaawros, 1953). 4

IOxub it - paios. meoqaeoT NpeAropHLie paBHMHBI W TOPHBIE
MacCHBBI, DAcClOJIOXEHHbIE B I0XKHOH uyacTH GaccefiHa. 3fech Mbl HMMEEM
BEePTHKAJNbHBIE TNOYBEHHBIE SOHBL U OCOGble THIIHl TFOPHEIX TOYB, CBSI3AHHBE C
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Puc. 7. BeiXos KOpeuHbIX NOPOL K3-NOJN WEeGHHCTOr0 NOYBEHHOTO NoKposa 8 CepepHOM
INMpubanxambe

VCJCBUSIME TOPHOTO KJIMMAaTa, pesabeda M MaTepuHCKHX nopop. [lo mepe mnog-
HATHA B Topbl HA6MOJ2eTcsl TMOCTeNeHHAss CMEHA NYCTHIHHO-CTENHBIX H CTeln-
EbIX TOYB JIECOCTENHBIMM, TODHBIMH JIECHBIMM IOYBAMHM M, HaKoHell, TOpHO-
JYTOBBIMH.

TlouBeHHHH NOKPOB TPEArOPHBIX JECCOBHIX PaBHHH JI:KyHrapuu v 3aunui-
ckoro Anartay XapakTepusyeTcsi pasBUTHEM TIOYB THNA MaJoKapOOHATHBIX

Puc. 8. Cakcayaburiil sec Ha npasoM Gepery p. Hp

ceposeMoB. I'paHuna pacrpocTpaHeHusi 3Tofi 30HBI HAXOAWTCs HA BblcoTe 550—
600 x. Boime, ot 700—750 ao 1000—1200 x, npeo6aajaioT ropHO-KaTaHOBbIe
noysbl. Ceposembl ¥ TOPHO-KAIITaHOBLIE TIOUBbI HE COJIOHLEBATH! U He 3aCOJIEHDI.
TosbKO B MeCTax BHIXOJA I'PYHTOBHIX BOA, OOBIYHO B HHXKHEIl YacTH NpPeAropHbiX
PABHHH, PA3BHTHl COJIOHYAKOBATHIE MOYBHI JYTOBO-CEPO3EMHOro THMA.

Ha Bricote 1000—1800 # JeKHT Hosic TOPHEIX JIECOCTENHLIX JaHAmagToB.
3jech npeo6afaT ropHLe YepHO3eMbl, MECTaMH BbUIE/IOUEHHbIE H ONOA30JICH-
Hble, a TaKxke Cepble JIeCHble IOYBHI.
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TMosic TOpHBIX JyroBO-JeCHBIX JaHAmahToB npocrupaercs Ha BhicoTe 1800—
2700 m. Tlox necamu sjech OGBIUHO pasBUTHL TEMHOLBETHHIE TOPHO-JIECHBIE
NOYBHl, MOJ, JYraMH — YEPHO3EMOBHIHbIE TOPHO-JYTOBHIE TMOYBLL.

Ha Beicote 2700—3000 # pacnosiaraercsi nosic cy6anbOMACKHX JaHpmagp-
TOB C Npeo6/afaHieM TeMHOLBETHBIX TOPHO-JYTOBLIX IOYB, ¢ Y4acTKamu Jep-
HOBHIX JIYTOBO-CTENHHBIX. ’

Bobuue 3000—3100 » HaxopuTes nosic anbnuiickux saspmadrtos. [lousen-
Hblfl TIOKPOB 3/leChb Pa3BHUT JIMIIb MECTaMH H IpeACTaBJeH CBeTJILIMH, Majopas-
BUTHLIMH TOPHO-JYTOBBIMH TOYBAMH.

B ropax, ¢ yBequuenHeMm BbICOTHI, NPOUCXOAHT 3aKOHOMEpHAsl CMeHa Tiosca
JIACTBEHHOTO JIeCa ¥ KYCTAPHHUKOB MOSCOM XBOHHOro Jeca ¥ anbIHHCKHX JIYTOB.
Eine Bbile pacrnosarapTcst CKajibl, BeyHble CHErd H JIEIHHKH.

3acosenHocTh NoYB GacceiiHa o3epa BechbMa pasiuyHa. B tabn. 1 mpuBeieHbl
Pe3yJIbTATHL AHA/MU3a BOAHBIX BLITAXKEK /S HEKOTOPHIX XApaKTEPHBIX PA3HO-
BUJAHOCTEH IIOYB. )

TlouBbl nNOBLULIEHHBIX  YYacTKOB  peabeda, TAe OTCYTCTBYIOT yCJo-
BUS A/ AKKYMYJSOUU coJjeii, oOBbIYHO 3acosieHsl oueHb cJjiabo — cofiep-
JKaHHe BOJHOPACTBOPHMEIX COJiell COCTaBJsieT COTHE H AecAThie J0JHU IPOLEeHTa.
B peuHbX JoAMHAax, B Gecuuc/eHHBIX BNAAUHAX, B NPUOPEXbAX 03. Danxam:
H B MecTax BBLICOKOTO 3ajleraHyusi TPYHTOBBIX BOJ 3dCOJIEHHOCTb TOYB PE3KO
Bo3pacraer u pocruraetr 2—>5 u paxe 10%. TpeoGnapaiomuii Tun 3acofienuda —
CyJ/b}ATHO-XJOPHUAHBIA. :

4. TUAPOTPA®HUS H BJEMEHTbBI rUAPOJIOTHH
Pexku

Peku Oaccefina o3. Banxam MoxHO pasjejuTh HA JBe IPYNNB-—IOXKHbE H
CeBepHble TPUTOKHM o3epa. K mepmoit rpymme otxHocsitest Wu, Kaparan, Ak-Cy
1 Jlenca (cM. puc. 1). B mpuxonHo#t yacTd BogHoro GanaHca o3epa 5TH PeKH
UrpalT BeAylLy0 pojb. CeBepHble NPHTOKH, TIJaBHbE H3 KOTOPHIX Adrys,
bakanac, Tokpay u MoMHTH, KaK IPaBU/O, NIOBEPXHOCTHOTO NIPHTOKA B 03€PO
He JajoT.

OxapakTepusayeM KpaTKo Nepeuuc/leHHbe PEeKH.

HOocuble npumoxu

Pexa HMau 210 camas KpynHas W3 BHALAOUEX B 03epO Pek; 06-
pasyercsi U3 AByxX BeTBeli — KyHnreca u Tekeca. O6miasi npoTsSKeHHOCTb PEKH
oT HcToKoB Tekeca cocramisier 1384 xm, w3 Hux 790 Ku peka OPOTEKaeT B
npeflenax Kasaxcrana ([laneros, 1953).

B BepxueM ¥ cpejiHeM TeuEHHM B PeKy NPEHMYIIECTBEHHO CJeBa BMAaAaoT
MHOTOYHCJ/IEHHBIE TIPUTOKH, Oepyumike cBoe Hayano B ropax TsHb-lllana wu
NUTaEMBIE JIEAHUKOBO-CHETOBLIME BOJAMH. B HHMHEM TeyeHHH peKa IPUTO-
KOB He HMeer. «

Ilepsrie 300 ku oT kuTafickol rpamuusl Mau rnporekaer B mupokoil opgHo-
obpasHoit fonuHe wrpunoil B 40—120 xu. B 10 xu nuxke c. Wmfickoro pexa
Bpesaercss B Kamuaraiickue ropwl, rjie o6pasyer yumiejbe, CJOXKEHHOE INOpHH-
POBBIMH cKasiamu (puc. 9).

I[lpn Bbixofle H3 yulesbst OHA BHOBb BCTymaeT B o6/1acTh paBHUHH (puc. 10)
M HXe o0pasyer oGwWwHpHYIo AebTy. Vivest RoposibHO GhICTpoe TeuenHe U mpoTe-
Kasi 110 paBHHMHE C HEGOMBbIIMM YKJIOHOM (CPelHui yKIOH oT Ky/bIKu o yeTrps—
0,00026; IauthHuxos, 1936), p. Uau paspymaer csou Gepera, uacTo MeHsieT
¢opsarep, APOOUTCA HA PYKABA ¥ NPOTOKH, OTAEJEHHHIE OT IJIABHOTO pyc/a
HaMBITHIMM TIECUaHBIMH OCTPOBAMH M KocamH. Peka HeCeT orpoMHoe KOJIHUECTBO
B3BellIeHHbIX YaGTHII.

Peka WMnu npHHAJJIEXAT K PEKaM CO CMEIIaHHBIM NMTAHHEM. PachosomxeHHe
MCTOKOB H MHOTHX TPHTOKOB B OG/I4CTH BEYHLIX CHEroB M JIbJOB Ha BLICOTE GoJiee
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Puc. 9. Pexa WUau B Kanuarafickom yuwesnbe

5000 m ornpefensieT OCHOBHOMN JIeHUKOBO-CHEroBol Tun nuraHus *. Pacnoso-
Wenue 3HauywTesbHOH uacTH Hawiickoifi jponuMHBL cpeny MacCHBOB BHICOKHX

Puc. 10. Peka Hnu nepex menstoit

TOPHBIX XPeGTOB CMOCOOCTBYET HHTEHCMBHOMY IIHTAHHIO PEKH TIPYHTOBBIMH
‘BOAAMH.

Hakoneu, o6unpHOCTb BoA0CCOpPHOTO Gaccefina, OXBATHIBAIOWIETO TEPPUTO-
puio oxono 154 000 xux? (Puibun, 1952) c pasnvuHbiME KJAMMATHUECKHMH 30-
‘HamH, OMpefielIfleT TAKKEe 3aMeTHYIO poAb W aTtMochepHLIX BOJ, B NHTAHHH
‘PeKH.

Cpenuemecsiunsie pacxoapl Mau B 11 xu nuse ¢. nuiickoro ¢ 1911 no 1954 1.,
4 TakXKe MX CPelHHe BeJMYHHbI 34 3TOT 44-neTHHil nepuof (no Aansemm YIMC

! Bo Bcem Gaccefine 03. Banxaw naxoauntes 459 nefnuKkos ¢ o6mefi racmwannio 1000—1 100 a2
(Top6ynos, 1939).
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Kasaxcko#t CCP) npuBenenst Ha puc. 11 u 12. BoaHslii pexxuM peku Xapakre-
pusyercsa ciefywomuMyu (asamu. BecHolt, B pesysbrarte TasHUsS 3UMHHX OCal-
KoB, B Gacceline NPoXoAHT HeGOJbIION MABOAOK; flanee PAaCXOAbl MPOAOIKAOT
pacTy 3a cyeT TasiHUsS CHEra H JibJa B ropax M JOCTHIaOT CBOETO MaKCHMyMa
(925—930 m®/cex) B wiosie — Hayane aprycra. IlpumepHo ¢ cepeAMHBl aBrycra

S 000 N
2 ggzggg ”\-AI an hyea
i ol §§§%Z ] F ] Y'Yy
= N '
< 1200 - i S L -
S & it i f TF{ 0T WA KA AT T
1
8 ,p HCGAITTIC A VAR i AR
§ 4 SATATR' FRIAY
= g ) e I ) to IT‘QL
> D g > N ~ ™ L ) N D
SRR R EEEEEEEEEEE TSN
Puc. 11.
I — cpeanemecsuHbie pacxogsl p. Man B 11 xm ruxe c. Unulickoro ¢ 1911 —1954 T} II —cpepHeMecsiuHbIEe

ypoBHH 03. Baaxaw c 1932—1954 rr.

Pacxofpl peKM HaYMHAIOT NAJATh ¥ 3HMOH CHMXKAIOTCS A0 MHHMMANbHBIX (195— -
205 m®/cex). .

CpenHeronoBofi pacxof, peKH B paccMaTpUBaeMOM - CTBOpPE 3a NEPHOA
1911—1954 rr. cocrasnser 465 m3/cex, una 14,7 xm?/e00. 3HaunTeNbHAs H4ACTH
H3 9TOTO KOJIMYECTBA BOAbI, HE AOXOLs N0 03epa, TepsieTcst B BHAE PYCJIOBBIX
NoTepb W TOTepb B JeJbTe. ‘

1000 ,

§ 800 A .

S /

< 600 a ' :

S / \\ . 4

< 400 / ] 33990 s , :

S ARV A S

S o~ ~ 335,60 8 o

S 200 |44 S ~ -

A~ S~ 339,60 8 . : }

g 1339, 50 v ‘ i

. T NN VIR XXX : 3
Puc. 12,

I — cpegHeMecsiyHble MHOTOJIeTHHE pacxoAsl p. Huu B 11 xm HuXNce

¢. Unutickoro (B cpepeM 3a MHoroJserHe 1911 —19854 rr.};II —ro-

moBOM XOX YPoBHeffi o3, Basnxaw (8 cpexHeM 3a MHOTOJNeTHE
1932 —1957 rr.)

PaccmoTpum, 4TO npeficTaBnaseT cobofl JesbTa B HACTosiee Bpems H ocCTa-
HOBMMCS KPaTKO HA €e UCTOPHH.

O6mas gensra Wi, 3amuMaiomas TeppuTopdio okodo 12 000 xu?,
uMeeT BHJ TPEYro/bHHKA, OTPAHHYEHHOr0 MPaBoi COCTABJAIOMEH CHCTEMbL CY-
xoro pycna bBakanac — Unr-Bakausacom, cucremoli npotox Tonapa u o3. ban-
Xamr (cyxoe pycno Bakanac mmeer Tpu Bers — Yur-Bakanac, Opra-Bakanac
u Hapnin-bakanac).

CorpemenHas fesipta (pHc. 13) no pasmepam sapoe Menpue. Ee rpaununamu
cayxar o3. Danxam u cucrema npotok [xkuzens ¥ Tonap. Pacronoxenxas
Mexny Humu Mau o6pasyer TpeTbio CHCTEMY.
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Puc, 13. CxemaTuueckasi KapTa_ cOBpemenHoit Jenbisi p. Wau.

UepHufl KBaJpaT — HaceJleHHble MYHKTH; HEPHLIA KPYXKOK — NYHKTL 0T60pa NpoG BOAB H3 03eD H NPOTOK

CorsiacHo npepnonoxenusm B. K. IlItermana (1952), ocHoBanHbIM Ha BCe-
CTOPOHHEM aHanuse JaHAmAadTOB, PACTHTENBHOCTH ¥ KOHQUIYpAUH o3ep W
NMPOTOK JEJIbTHl, UCTOPHUS TOCJE[HER TPEeACTaBASETCS B CAeAYIOWEM Buze. Ilep-
BOHAuaJbHO JenbTa VK coBmajana ¢ COBPEMEHHOM, 3aTeM OHa NepeMecTHJAach.
Ha CeBepO-BOCTOK, IJie HbiHE HAXOAATCS cyxue pycna bBaxanacos. Ilpotokw
craporo pycaa Mau ObliM 3achimadbl TNECKoM, M 3jech ofpasoBanack ny-
CTHIHS,

BriocsieacTBHH, B pe3yJsbTaTe NporuGanust ApeBHe NOJHHBI, BHI3BAHHOTO TeK-
TOHHYECKMMHU npHuuHaMu, Vinu nponoxuna cebe HoBoe (coBpeMeHHoe) pycio,
B pesyJibTare yero bakanach ocranuch 6e3 Boisl 1. Peka Wi npoTekana torna
OAHMM DYCJIOM H, He AoXoAs Ao banxawa, Bnanana B cucremy osep. B manb-

! Cornacuo samepam A. B. Tlonosa (1959), nponszenennem 16.1X.1946 r., ano cyxoro pyc-
na BakaHac B TOM MecTe, Ile OHO OTXOAHJO OT P. My, BOSBHIIANCCH HAX YPE3OM BOAM B peke
Ha 1,6 M.

28



Puc. 14. CeBepo-BoCTOUHBI YY4CTOK COBPeMeRHON AesbTsl p. Miu

HelieM 3TH o3epa Obinin 3aHeCeHbl, H 34TEM I10 Mepe 3al0JIHEHUA LOJHHH OCHOB-
HOTO pyc/a HaHoCaMHM OT HETro CTanH OTBETBJAATHCA NPOTOKH, KOTOPBLIE TaKxKe

[oCTeNeHHO 3aHOCHJAHUChE H OTMHpaJH. CaMmpIiMH BepXHHMH, MOJIOALIMH H KDYyI-

HEIMH M3 HEHX fejasjoTcs xunens u Tonap.
Tak ofpasoBanach JenbTa B COBPEMeHHOM ee BHAe. [lpeanosioxeHus
b. K. Ilrermana paspenser Takxke H.I. Pubun (1955). OGpasosanme bBa-

Puc. 15. [Iporoka [Kuaenb

KaHACOB OH OTHOCHT K KOHIY CPEJHeueTBePTHYHOrO MJM Hayajy BepXHeueTsep-
THYHOTO BpPEMeHH.
\/CoBpemMenHas Je/bTa MPEACTABIIAET CIONKHYIO CHCTEMY NapajielbHpIX TP

fecyanblx 0apXaHOB, YEPelYIOUMXCS C GEeCUHC/EHHBIME TNPOTOKAMH, osepaMu

B 6GoJoTaMH, NOKDHTLIMA HENPOXOAUMBIMH - 3aPOC/ISIME TPQCTHHKA (pHC. 14 H
15). Cpenn mecTpoil MO3aMKM M3 IeCKa, BoAbl ¥ TPOCTHHKA, NPEKpPacHo Ha-
GmofiaeMoli ¢ camosieTa, TpPHYYAJMMBO H3BUBaeTcs TruiaBeoe pycio Mau
(puc. 16). : :
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Pie. 16, Owpesox raanworo pyena p. Man (Wrterman, 1952)

B, K. lllverman, xoTophiii H3yuan jenbTy HeNpepbiBHO B TeyeHHe ue-
ThPEX JICT, HEOZHOKPATIO HAGMIONAN OTMUPAHHE CTApHLIX ¥ 00pasoBaHHE HOBbIX
meanap. OH HAXOAHA MeCTa, e [0 OAHOMY H TOMY JKe OTPe3KY pycia Teyenue
A0 TO B OMHOM, To B o6pATHOM HanpabjeHuH. DbiBaloT ciyuaH, Korga JHO
eTapeiX pyced, GPOIEHHBIX PeKOll, BO3BLILACTCS HAJ OKPYXKalOeH AONHHOH
Ha penwit Metp 1t T, A, Co cnos puiGakoB M OXOTHHKOB, NPOMBIIISIIONTHX
B AeibTe, BOAOHOCHOCTL OTAGNBMBIX MPOTOK pPe3ko KoneGnercs. Ta wan muas
APOTOKA, e Fojl Hasan OuLBUIAS MHOTOBOAHON, OBICTPO MEJIEeT H BLICHIXAET,
BOAA WE NPOKAABIBAET celfe HOBBIL HyThb.

IlpumepHo To e OTHOCHTCSt H K OCHOBHEIM IIPOTOKaM, B YacTHOCTH, K
Tonapy., A. Kaptuikos (1903) orvevan, wro 8 1903 r. Bopa B Tonape Gwiia.
JI. A, Moawanos  (1929) orwerun, uto npoToxa Tonap HACTONLKO VCHAMBA-
STCR, WO, BO3AMONKEO, Boga M3 3ammsa Ana-Kyabp noiiger B os. Banxam.

B nocaeuie xe ropm (1956—1957), wecMmoTps Ha nOBCEMECTHGE MOBHIE-

HME YpoBHSt B jeauTe, Boxs B Tonape noutn we ObLIO.
Vv Juaniianocts npoucceos B deawte, o0yCoBISHRAA YPe3BHMaiHe HESKAM
YRAOHOM PABHUNG, BHCOKIM COXCPIKANHEN BIBEIICHEHIX BemecTs B Mim u
Goupioll NOABIMKEOCTHIO TICCKOB, ONPElesieT PAa3HOPOAHCCTL MO pasMepaM,
FEHSSUCY, POXRUMY # APYVIRM NOKA3aTe 1aN GeCUNCIeHHBIX 03eD, PACHONOMEH-
WBRIX B jaedbte. Kpyvitasie o30pa 31ech ROMONHHPYIOTCH ¢ AefonbImvMH BRATH-
WAME, BPONEHHO 3ANWTHME BOAOH; NPOTOUHLIE O3epa, HMemilHe MCTOTHHKOM
nVTaNKA HARHCKRYI BOAY,~ ¢ H3OVIHPOBAHHBIME O3EPAMH, PACHOMOFKCHHLINME
B MOKOGAPXAWHBIX BUAIUKAX W MATREMBIME TDVHTOBLIMI BOLAMM; BEHCHXAOUIEE
W BHICOXIINE 03QPA ~— ¢ WEIABHO 3AWOJNENHHIMM] YPecHbe — C CoNeHBME M
T A

EcTecTnouno, 410, NONas B OMACARMbE MOCNOACTBYImEE B AGNETe YCIoBHA,
BWAGMTCNBIAT WaCTE MAmECKO BOXB PACTEKACTCH no JAeNbie, WCHAPRETCH B
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Tpa”cnupupyeTes. [TosTomy daxTruueckoe cpeixercfioBoe moctynnenue sop Vg
B 03epo OyjeT, IO cPaBHEHMI0 C NPHTOKOM peku B 11 xu Huxke c. Mumiickoro,
MeHblile Ha BEJIMUUHY PYCJAOBHIX NOTEPb OT ITOTO CTROPA /0 JEJbThi H BENHYHHY
notepb B JeJbTe.

Cpenreronoroit pacxof, Wiu B BepuimHe JenbThi (ypou. Yui-/lkapma) co-
cragnsier 455 m3/cex, uan 14,38 km®/e00, T. €. pyc/oBble NOTepH A0 AeNbTH PaB-
Hel 0,32 km®/eod. Cpennsisl BeIMUKHA NOTEPD B JlesibTe HA WCNAPEHHUe W TPaHCH-
pauMoo, TOJACYHTAHHAS HA OCHOBAHWUM JAHHBIX a3pCc(OTOCHEMKH ¥ HATYPHBIX
HabJioleHH#i, TPoBoJHMBIX B JenabTe B 1953—1955 rr., cocrasnser 4,0 xm?/200,
i 126 m3/cex cpepneromosoro pacxopa (Cocemos, 1955). Takum ofpasom,
cpenHuii roposoit nputox Miau B o3epo cocraBnser: 14,7—0,32—4,0-=-10,38 k3,
umi 329 m3/cex t. ‘

Pexa Kapartaua. 3rapeka fBjisercs BTODLIM N0 BeJiMyliHe NPHTOKOM
03. banxam nocne Wau. ViMeer Tpu cocraBnsiomux: coberBenHo Kaparan,
Kok-Cy n DBimxe. Csoe nHauano Bce oHH 6epyT HA CHEXKHLIX BEpIIMHAX U JIeJHH-
Kax ceBepo-3amajiHLiX cKJoHoB JI’KyHrapckoro Asaray. B BepxHell uacTu pexa
nMeeT xapakTep OYpHBIX rOpHBIX NOTOKOB. Huke Bnajgenusa p. buxe Kaparan
yray6asietcs B [Ipubanxaiickymo necyanyio paBHHHY, rie, CHJAbHO HU3BHBASCH,
ofpasyeT IWHPOKYIO NOHMY.

B pafione feabThl peka pasBeTBJASETCS Ha HECKOJbKO NPOTOKOB M PYK&BOB.
3nech MHOTO o03ep ¥ 3a6osnoyeHHBIX yyacTtkoB. O6mas pnuna Kaparana —
432 km, mnomanb BopocGopa 14 220 xm?.

[Muranne pexn cMemanHoe. BecHoil oHA NHTaeTcss B OCHOBHOM 3a CUeT
TAassHWA 3MMHHMX OC3JKOB, JieTOM — 3a CcueT JEeJAHUKOB W arMochepHBIX
OCaJIKOB.

Ha puc. 17 u 18 noxasausl xpoHorpadsl pacxofioB pekd B cTBope Haiiman-
Cyek ¢ 1941 nmo 1957 r. u cpefHeMecsiyHble MHOTOJIeTHHE BeJHYMHBI PAacXoioB
32 3TOT TlepuoA. MakcumanbHble pacxofibl Hab/0AaioTCs B HIOHE, MMHUMAaJb-
Hble — B gHBape-GeBpase.

CpennerofoBoii pacxofl. pekd B crBope Hafimau-Cyex 3a nepmop 1930—
1957 rr. coctasasier 68,3 m3/cex. TloTepu ot 3TOrO0 CTBOpPA 10 YeTbsi peku U. C. Co-
cefoBbiM (1955) ouenuBaiotes B 1,8 m¥/cex. Takum o6pasom, cpegauil rofoBoH
NPUTOK B o3epo 3a cuer Kaparana cocrasisier 66,5 m?/cex, unu 2,10 km®/e00.

Pexa Ax-Cy. Deper Hauano u3 JegnukoB JyHrapckoro Ausaray
Ha Beicote ceuime 4000 » ¥ Mo CBoeMy XapaxkTepy NpuOMKAeTCs K peKkaM C
BELICOKOTOPHBIM JIEHVUKOBLIM TUTaHueM. JlnuHA pekd 256 Ki, MJOWAAbL BOAO-
c6opHoro 6accefina 4151 ku? (Pribun, 1952). M3 rpadukoB pacxogoB (puc. 17
u 18) BupHo, uTo pexum pekd Ak-Cy xapaxkrtepusyercs ABYMSi NaBOAKaMH —
BECEHHHM U JIETHUM. .

HeGoabioll BeceHHUH MaBOAOK TPOUCXOAUT 34 CUET TASHUS 3UMHHX Ocaji-
KoB. DoJiee 3HAUHTEIbHBINA JIETHUH TaROJOK € MAKCHMYMOM B HiJie-aBrycre——
pesyabTaT TasHuA JelHHKoB. Ha rpaduke (cM. puc. 18) oH BhipaxeH HefocTa-
TOYHO SIPKO, TaK KaK 3HauMTeJ/ibHAsl 4acTb CTOKA 3TOil PeKH JeToM pasbupaercs
Ha OpOUIEHHE.

B crBope ¢. Kyp-Ak-Cy cpefneronoBoii pacxop pekt 3a nepuog 1930—1957 rr.
coctaBisier 9,3 m3/cex. YuuThiBag, yTo A0 YCTbSI peKa TepsieT npuMepHo 2 m¥/cex
cBoero pacxofa, no jaaunbiM Cocenopa (1955), cpeanuii rofoBofi pacxof peku
B o3epo coctaenser 7,3 md/cex, vwnn 0,23 xm®/z00.

Pexa Jlenca. Bnanaer B 03. banxam noyru opnum pyciom ¢ Ak-Cy.
Beper nayano ua ceBepHbIX ckJoHax JxyHrapckoro Anaray. B BepxoBbax
Jlerica npoTekaeT MO KPYTHIM JECHCTHIM CKJIOHAM Xpe6Ta, B CpPefHeM H HUK-
HEM TeyeHHHW — B HH3KHX MeCuaHo-TIHHHUCTHIX Oeperax (puc. 19).

1 A, B, IIluuTHHKOB, He HMef AaHHBIX, OWKGOUHO Npeanosaras, «...uTo B 03. Baaxaw mo-
cTynaer us Flan KOAHUECTBO BOA He MeHblilee, ueM HX IpoTekaeT uepe3s MamiicKylo cTaHLHIO»

(1936, c1p. 66).
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Puc. 17. Cpeauenmecsiunbie pacxofn! pex Kaparan, Ax-Cy u Jlenca.

1 — Kaparaa B creope Hafiman-Cyexk; 2— Ak-Cy B crope Kyp-Ax-Cy; §—Jlenca

B cTBOpe coBxosa Jlerica
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Puc. 18. CpesueMecsiunnie MHOrOjieTHHE pacxoxbt pek Kapa-
Tan, Ak-Cy u Jlenca. :

1 — Kaparan B crBope Hailman-Cyex B cpegHeM sa MHOroJIeTHe

1941 —1957 rr; 2— Ax-Cy B creope Kyp-AK-Cy B cpexseM sa MHO-

ronetue 1944 —1945 n 1949 —1957 rr.; 3— Jlenca B cTBOPE COBX03a
Jlenca B cpexHeM 3a MHorojterne 1936—19567 rr.




Puc. 19. Peka Jlenca B HuXKHeM TeyeHHH y COBXosa Jlenca

[lpu Bnanenvu B o3epo peka oGpasyer HeGoabiIYIO Ae/bTY. Hnnua Jlencui—
287 Kkm, nnaowanb Gaccedna — 4100 km® (Pribun, 1952). [lo cBoemy NHTaHHIO
u pexxumy Jlenca Becbma cxogna ¢ Kaparasom. OtTanuue ee COCTOMT JiMiib B
TOM, YTO MAaKCHMAJibHBle pacxoiwl v Jlencel HaG/i0fal0TCS B Mae, a HE B HIoHE,
Kak y Kaparana.

I'paduku pacxoios peku B cTBope coBxo3a Jlermca paHml Ha puc. 17 u 18,
CpennerofoBoil pacxof B 3ToM cTBope 3a mepuofn 1930—1957 rr. cocraBnasier
17,5 m¥/cex, v 0,55 xm3/eo0. DTy BeNHUHHY MOXKHO TNPHHSATH 3a NPUTOK B
03epo, TaK KaK PaccMaTpUBaeMblii CTBOP HAXOAUTCS BCErO JIMIIb B HECKOJb-
KUX KHWJIOMETpax OT YCThsl.

CesepHole npPUMOKU

Pexa Asaryas. JrapekaH ceTb ee IPHTOKOB GepyT Hauajio Ha CKJAOHAX
xpebtoB Uunrus-Tay m TapGararail na spicote okosio 1000 x. [lauHa pexu
okoJio 380 xm ([leckos, 1941). Pexa uMmeer cMelasHoe mUTaHHE 32 CYET TasIHUS
CHera BeCHOH M JIETHHX aTMocepHBIX 0OcajKoB. MakcuMmasibHble pacXoibl Ha-
6noflaloTCsd B anpeJsie, MHHHMAaJbHBE — 3UMOH. ’

Cesi3b p. Asirys c 03epoM HenocTOSIHHA. B oTlienbHble TOfblI €6 BOAbl AOXOAST
Jo o3. banxam, B Apyrue xe oHa He JlaeT NpUTOKa B o3epo. Tak, A. KapTeiKoB
(1912) B 1903 r. Habmoaan onpecHsiomwee AeficTBHe AsArysa Ha GOJbIIOM
NPUJIEramnlieM K yCTbio yuacTke osepa. Ilo ykasanusm H. Benuenesuya (Lluut-
HHKOB, 1936), B 1913 r. ycTbe peku ObLIO OTKPHITHIM H B TeNJioe BpeMsi roid
Aaxe JOCTYNHBIM [AJii BXOAA HeOOoJbIIHX KaTepoB.

Onuako B 1928-—1929 rr., Bo Bpems pa6or Il. @. Jompauesa (1931), no-
BEPXHOCTHbIl CTOK B 03epo peka umesa tonbko Bechoil. ITo M. C. Cocenosy,
cpefHHH MHOTOJIETHHH TNOBEPXHOCTHHIH INPHUTOK BOJ PEKH B 03epo paBeH
5,6 m3/cex, nnu 0,18 xm®/200.

Pexu BDakxanac, Tokpay ¥ Mou HTH. Bce oHu Gepyr Hauano
¢ BozBHIIEHHOCTeH jomHOHA uactu Kasaxckoit ckaapguyartoit crpannl. Bce pekwu
ManoBOLHB. [IUTAOTCS OHM HCKJIOYMTENLHO 33 CYeT BECEHHETo TasHUS CHeros
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( anpene-mae), npoxoasiuero B KOPOTKHH OTPe30K BpeMeHd. Bce ouu, Te-
pasicb B COGCTBEHHBIX OT/IOMEHHAX, KaK MPABHIO, HE JOXOEAT A0 03epa Ha-
MHOTHE JIeCATKH KHJOMETPOB ¥ TOJIbKO HEKOTOPble U3 HHUX B OT/EJbHbIE NOJHO-
BOJIHLIE BeceHHue nepuosnl (nanpumep, p. Tokpay B 1931 r.) MoryT Kate Kparko-
BpEMEHHBIH TOBEPXHOCTHBIH TPUTOK B 03epo. B ocTanpHoe BpeMsi FOAA WX Teye-
HHE NPOAOIKAETCH HA HEKOTOPOM PACCTOSHHM B BHJE TNOJ3EMHOTO aJJIIOBHA/Ib-
HOTO 1IOTOKA, KOTOpblif HauGosee snayutenen y Tokpay. IlpakThuecku nosepx-
HOCTHOTO TIPHTOKA BOJALI B 03€PO 3TH peKH He AaioT. ]

Hpumox ¢ bepezosoti noaccel

B pesyabrarte BbIafeHst OCAKKOB, ¢ COOCTBEHHOM aKTHBHOH BOAOCOOPHOH N0~
waan osepa, koropas no [1.T'. Canoxuuxosy (1951) pasna okoso 6000 «x*, B oze-
PO TAaKKe CTeKaeT HEKoTopoe KoJHyecTBO Boibl. OHo, npaBAa, HeGoJbiioe,
TAK KaK OCAJKH 3]leCh HeBeJUKH, HO YUHTHIBATE ero cieayer. Vimed B BHAY, uTo
MOAYJL CpEAHero rOfOBOTO CTOKA ANl PACCMATPUBAEMON TEPPUTOPHH He mpe-
Buimraer 0,5 a/cex ¢ 1 km® (3aiikos, 1946), NpuTOK BOALI C GeperoBoi NoOJOCH
coctapsier npumepro 0,09 xm®/eo0. Tlouty HEJUKOM 3TO KOJHUYECTBO IONAAaeT
B 03€pO BECHOH, BO BpeMst TagHWA 3HMHHX OCalkoB. Ha ocTasjpHbe Ce30HbI
npuxoantes aumwb 10—20% rnocTynieHus TakKuX BOL.

O3zepa

B nocnepsee BpeMs onucaHuio o3ep Kasaxcrama OblJl NOCBAWEH Lesblid
pAR BecbMa ofcronTenbHblx pabor (Pribun, 1952; Ilocoxos, 1955 u fp.), mo-
STOMY MBl OTPaHMYMMCH KPATKOH XapakTepHCTHKOH TONBLKO TeX 03ep, KoTophle
naxoasatcesl B IlpwOanxambe W MMeIOT HeNOCPEACTBEHHOE OTHOMIEHHE K THAPO-
XHMHH o03. Danxam.

K TaxkuMm o3epaM OTHOCATCS yiKe YNOMSHYThe Bhllle MHOTOYHMCJIEHHBIE 03epa
prenvtsl Mau, lOro-Bocrounoro Ilpubanxambsi, a TaxkxKe CeBEpO-3alafHOrO
W cesepHoro mnofepexku# o3. bajxam.

OsepalOro-BoctounoroJlpub6anxaim b ITH BOACEME
pacroficKeHL Ha yuacTKe OoT pycna npotoku Mp — mna samafe mo sanusa Ka-
pawraral — Ha BoCcToKe. DOJIBIIMHCTBO YKa3aHHHIX O3€p NPHYPOYEHO K TpH-
OpexxHoil moJioce osepa wHpUHOH 5—10 Kxx; HeKOTOpHIe XKe M3 HHX HaXopsTcst
U Ha Gojee 3HAUKTEJbHOM PAacCTOSHHH OT 03. Danxam. Ilo cpoeMy renesucy
paccMaTpliBaeMbie O3epHble KOTJIOBHHEI AENATCA HA TPH IDPYNIB: KOTJIOBUHBL
GeCcCTOUHBIX 03ep, KOTJOBHHBI 03ep CTApUl, PeKHM M KOTJOBHHBEI PEJIHKTOBBIX
ozep (Kopd n Eunosckas, 1936). 4

Hsoauposanuvte OesvimsaHHble Komaceuns: (TepBas rpynna) OGecrnopsaaodHo
pasbpocanbl cpefH OyrpHCTHIX H 0apXaHHBIX IeckoB. OOLIYHO OHM HMEOT
OKPYTIYio QopMy, NOJOTHE HeBBICOKHME CKJIOHBI W HeGoJsbuiHe pasMepsl (He 0o-
qee 150 u B auamerpe). ITutasich mouyTd HCKMIOYMTENBHO 3a CHET TAsIHHA CHera,
3TH 03epa HMeloT BOAY TOJAbKo BecHOH. JleToM Boja ucrapsieTcsi, ¥ Ha JiHe o3epua
ocraerca aHG0 HeGoabas KOpPKa CyXHUx coJjeit, aubo paccod.

Komaoeunot o3ep cmapuy pexe (BTopast rpynia)pacnosaraiorcsi B BU30BbAX
Kaparana. VMx npoucxoxiaenuwe, Kak YKa3nBaeT CaMC HAasBaHHe, CBSI32HO C
pexoil. OGpasoBaBuiitecsi B HHX 03epa UMEOT IPOAOJATOBATYI0 QOPMY H HEKO-
TOPBIE H3 HHX AOCTHTAIOT B AAUHY Gosiee 10 ka. B niepBofi cTaguu cBoero cyect-
BOBaHHS 3TH BOJoeMbl OOBIYHO HMEIOT NOA3EMHYIO CBfi3b C PEKOH, & BO BpeMs
MaBojKa MHTAIOTCA PeuHLIMH Bofamu (o3epa Kambakto-Konb, )Xana-Cy u ap.).
[Ipu cMene pexoll pycsa cBsi3b €€ C 03epOM NOCTENEHHO NpeKpauraercsi, ¥ Ho-
CllefiHee H3 MPECHOro npeBpamjaercss B coJisiHoe (TPyna CondHBIX o3ep Tani-
Yypar, Kamoun-Besbre, Ysaas 8 gp.).

Komagsunbt peauxmossix 03gp (tpetbs tpynna) B IlpuGanxambe naunbonee
MHoroucenssl (puc. 20). K o6pasoBaBmuMcst B HUX 03€paM CJiefyeT OTHEeCTH
Yempmukyab, Kapa-Kyns, Kapamaran 1 MHorue fpyrue. YacTs o3ep 3T0ro THIA
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Puc. 20. 3anns Kapawaran; Baanu BHAHECTCA PEJHKTOBOE COJITHOE 03€pO

TIepHOJAMYECKH 3aJIHBa0TCsl BOAOH 03. Danxal npy NOBLIEHWH YPOBHS MOCTEN-
Hero, pyras uacTb, GoJiee oTfaNeHHas OT no6epexbs, MeeT ¢ 03. banxam Tonb-
KO NOA3EMHYIO CBsI3b. Elie fasbiie pacrnosiararoTcsi H30JHPOBAHHBIE O3€pa.
B cootBetcTBHY ¢ 3THM Gosice onpecHeHHbie 03epa BeTpeyaTes 6aHXKe K 03. bai-
Xami, Aajblie pacnoJaraiTcs Oojiee COJIeHBIE M eilie Aanblie — CaMOCa[oYyHbIe
osepa. Yaie Bcero osepa BLITSHYTHI, COIJIACHO HanpajeHmio 3a14BoB KOxHoro
Banxama, ¢ cepepa Ha 1or. PasMepn! ux camble DPasinyHple, HO OOGBIYHO He mpe-
BBLIAIOT COTHIO TEKTapoB.

Oszepa ceBepo-3anaglHoro H CeBepHOTo mnobe-
pexuil o3 baanxam Hecmorps Ha To, yTO Ha 3THX nobepexbax
UMeeTcs O4eHb MHOrO XapakTepHBIX AJf MeJKOCOUOYHMKA 3aMKHYTBIX BIaJMH,
03ep 37iech BCe Ke 3HAYUTe/bHO MeHbiue, yeM B IOxknom Ilpubanxamve. Tonpxo
B TeX CAy4Yasx, KOTAa MMeoTCsl OnaronpusaTHple YCJOBHS BOAHOTO NHTaHHUS,
B KOTJIOBMHAX 00pasyioTcs o3epa. BecHO MHOrMe BIAAMHBEI 3aNOJHAIOTCS Ta-
JBIMH BOJAAMH; C HACTYIJIEHHEM »KapKHX JHeH BoAa B HHX HCHapsercss U OHH
NPeBpaUaoIcs B Takbipbl. T0AbKO HEMHOIME M3 HHX HMEIOT XapakTep HacTosi-

I

K4 Puc. 21 OzHo w3 cossiHbiX 03eP rpynnbl Maiikambic

3*
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HMX 03€p, NPH 3TOM NIPEHMYLIECTBEHHO CONAHBIX. K HUM MOMXKHO OTHeCTH 03€epa
Kamkanrenrus (Tysner) 1 Tepcakkan, osepa n-osa Beptuic,rpynny osep Tek-
TypMac-Maiikambic (puc. 21), 03. Kok-Jlombak u np. [luranne Bcex 3THX 03€p,
3a Hckaouervem o3,  Kok-[lom6ak, B npouwioM  oCymiecTBJAsIOCh 34 CYET
03. Bajxam, ¥ no3TOMY MX MOMXKHO PacCMaTpHBaTh KaK PesMKTH 03. basxaiu.
Osepo Kok-IlomGak, no-BHANMOMY, /1eC0BO-peuHoro npoucxoxaenus (Ilocoxos,
1949, 1949a, 1955). '

5. THAPOTEOQJIOrH A )

[uaporeosorusi Banxamckoro GaccefiHa Ao cux mop H3yyeHa ciaGo. Bcee
e HMelolecss 10 3TOMY BONpOCY B JiMTepatype CBefeHHs NO3BOJSIOT AATh
ofuiee MpejicTaB/leHHe O MOA3EMHBIX BOAax GacceffHa H Jaxe B NepBoM NPHOJIK-
KEHHH OLEHHTb KOJMYECTBEHHO UX POJb B NMHTaHMM 03. Danxam. Ilocnexnee
AJst Hac siBasieTcst HauGosiee BaxHEIM. [Tofsemubie Boabt CeBepHoro u HOxHOro
Tlpubanxawps ue ecoo6pasHO 0XapPaKTePH30BATh pasfie/lbHO, TaK Kak THApPO-
reoJIOrMYeCKue YCJ0BHS B 3THX palioHaX HeOXMHAKOBHI.

Ceepo-3anannoe u CeepHoe IlpuGanxaiipe noJ3eMHbIMH BOAaMH He GOraro.
3pech Tpeo6afaioT BOABI TPEUHHHOrO THIIA, [IHTaeMble 3a cyeT aTMOC(hepHbIX
ocazkoB. BerepctBue 60osb1IOro KoMMUeCTBA TPelMHE Haunbonee oOBOANEHH! rpa-
uuThl, OfHAKO NeGHT HCTOYHHKOB 06biuHO He mpepsuuaeT 1 z/cex. Tonbko ckBa-
*UHBI, TIONAAA0IHE B 30HBI TEKTOHHYECKHX PA3jIOMOB, A30T 70 O 4/ceKk BOIbL
(ITocoxoB, 1955). TloBhiieHHOH BOJOHOCHOCTBIO O6/AAI0T TAKKe H3BECTHSIKY,
cojlepiKaiye TPeMHHO-KapeToBbie BoApl. [lecuanuku, nopdupsl H 0COGEHHO
pas/MyHble CJAAHILI TOYTH Ge3BOJHEL.

Oco6oe MecTo 3[eCb 3aHHMAOT ITOA3EMHBIE BOAL!, NPHYPOYEHHBIE X aAJLIIO-
BHANLHBIM OTJIOXKEHUSIM JIPeBHMX M coBpemeHHbX posuH. B. K. Tepnenxui
OTMEUYaeT, YTO «...0COGEHHOCTbIO CeBepo-BOCTOYHOro Kazaxcrana sBjsiercs TOT,
fa TepBHI B3MVIAJ, MapajokcanbHbil Gakt, uto B nogynycroiHsax CesepHoro
[Ipubanxauibs, TaM, e KoJHYecTBO arMocepHBIX OCAJKOB PEAKO IPEBHINIAET
100—150 wm/200, Ml HabjofaeM MOIIHbIE aMIOBHANBHBIE MOTOKH IIPECHBIX
BOJ, PACHPOCTPAHAOWHKXCA B PedHBIX OTVIOMKEHHAX MUPOKHX JojuHy (1932,
erp. 31).

Ha wanuuyve 3HAYUTE/IbHBIX 3aIacoB TOJ3EMHEIX BOJ YAOBJETBOPHUTEILHOIO
KauecTBa, 3aKJIOUEHHBIX B AMJIIOBHAJbHEIX OTJIOMKEHHAX DPEuHbIX JOJMH, efu-
HOIVIaCHO YKashiBAIH MHOrHe MccnefoBaren, paGorapmue B CesepHowm -[lpu-
fanxauibe IO U3BICKaHWIO HCTOYHHMKOB BofocHaOxenus «[Ipubanxamcrposy
(®unumvonos, 1931; OcHouble mytu passutus..., 1931; Jlunediko, 1932; Mpa-
HoB, 1932; Pacnonos, 1932, Kynun, 1935 v gp.). ebutr amioBHANbHOIO MHO-
Toxa p. Mouuthl coctabaser 6—8 a/cex, p. Ixamun — o 10 a/cex (Tlocoxos,
1955), p. Tokpay — 50 a/cex (ViBanos, 1932)!. Tlomsemuoe Teuenue HMeOT
takxe peku Dakanac, AArys u jpyrue.

TToMHMO TIOA3EMHOTO NMOTOKA KPYMHBIX DPEYHBIX AOJMH C OOIIMPHLIMU BOJO-
cGopamu B CeBepHoM [lpuGanxaurbe HMEOT TAKKe 3HAYCHHe MOA3EMHBIE BOADI
MHOTOUHCJ/IEHHBIX KOPOTKHX AOJHH C ILIOmMAjsMH BojocbGopa 10—12 xm?. Mo-
AyJb IPYHTOBOro CTOKA TAKMX JIOJMH B CAMBIX I0XKHBLIX Toykax CesepHoro [lpu-
ganxampa gocrturaer 0,2—0,5 afcex ¢ | xku®> (Makapenko, 1951). :

[ny6uHa 3aneranust TMOA3EMHBIX BOJ pasjuuHa. TpemMHHbIE BOAB 4Yauie
BCEro 3a/eraiT riy6oKo, NOA3EeMHbIE BOAbl PEUHHIX W KOPOTKHX JIONUH OGLIYHO
He rnyGxke 2—5 m. B npuOGpexknod mnosoce, HENOCPeACTBEHHO NpPUMEBIKAOMEH
K 03epy, B CHJY Mojnopa Bofamu banxama, mofsemHbie BOABI HOAXOAAT K MO-
BEpXHOCTH coBceM 6aH3Ko. VX UMPKYJANHS 3Jech PesKO 3aMepJisiercs.

Wcxoas U3 aHanM3a rUAPOreoJIOTHYECKHX YCJIOBHE B NPHUGPEXHBIX paHoHax
osepa, Y. M. AxwmencadunniM (1955) 6BIH NOACYHTAHBI NPUMEPHBIE BEJTMUMHBL
06BEMOB PAa3/WUHEIX THIOB TOA3EMHBIX BOJ, ApeHHpyeMbix osepoM. Ilo ero
TI0JCYeTaM C CeBepO-3aNajHoro ¥ CeBepHOro NobepekHil o3epa B rofi AOIKHO

1 E. B. MMocoxoB, OCHOBHBAACH Ha Pe3y/bTaTax HCC/AEZOBAHHH NOCASNHHX JET, CUATAeT,
yTo 5Ta UH(ppa CHJILHO SaHWKEHa,
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uocTynath OKoJio 3 MiH. % TpemuHHbIX ¥ 20 MITH. s> NOA3EMHBIX BOJ U3 KOPOT-
KX jlonuH. [IpumepHo 3 MuiH. M3 U3 3TUX KOJIMYECTB TPATHTCSl HA HCIApeHHe.
CnefoBatenbHO, B HTOTe TOJOBOI TOJ3EMHBIE NPHUTOK B 03€pP0O 34 CUET 3THX
JBYX TUIOB cocTasJssieT oKoso 20 man. x3. Cewlnascs Ha nannnie C. M. [llanupo,
Axwmepcadun ykaseiBaeT, uTo B 50—70 Km OT 03€pa JAOJHMHBl KPYIHBIX peK
Cesepuoro Ilpubanxambsi HecyT o 34 MaH. #%/200 anjoBHANbHBIX MNOA3EMHBIX
BoA. M3 HEX, nmo MHeHHIO Axmencaduna, 5—6 MaH. m® oT6HpaeTcsl Ha BofLocHAG-
JKeHHe, He MeHee 18 MuiH. m® YXOAHT Ha WCNapeHHe W TPAHCIUPALMIO U OCTa- -
TOK, T.e. npumepHo 10 mnH. x3, cTekaeT B 03. Danxau.

Takum o6pasom, CyMMapHOe TOCTYIUVIEHHE MOA3EMHBIX BojJ B o3epo ¢ Ce-

BepHoro ¥ CeBepo-3anapsoro Ilpubanxambs cocraBaser okoso 30 MaH. m3/e00.

IOxnoe [Ipubanxampe B OTHOIWEHUY 3aMAaCOB I'PYHTOBLIX BOJ M NHTAHHS MMH
03. banxam Haxopurtcst B Gosiee GNaronpHsITHBIX ¥ BHIFOAHBIX YCJOBHSX, YeM
CeBeproe. Hekotopasi yacTh BOJABI, CTEKaomiasi ¢ pacrosloKEHHBIX Ha iore rop,
IOMHMO THTaHHMS peK, IO-BHAUMOMY, OUJBTPYETCss B KOHYCH BBIHOCZ peK H
nanee pacnpoctpansercs nop IlpuGanxamckoit nyctereft. [Ipyrum, noxanyi,
OCHOBHBIM HCTOYHHKOM I'PYHTOBBIX BOJ JOJKHBEI ObITh CAMH PeKH, HHXKHUE YacTH
6acceHOB KOTOPHIX CJIOXKEHH! Jierko GuabTpyiomuMy tneckamu. OnpefieneHH Y0
posb B NHTAHUH NOJA3EMHBIX BOJA UTpaioT TaKxke atmocdepHble ocafikKh W KOHJEH-
CHPOBAHHAs M3 BO3AYyXa BJjara. Bce 3TH NpeANoCHJIKY, a TAKXKE HEKOTOpHe (aK-
THYeCKYe JlJaHHble NaJli OCHOBaHMe OOJIBIUMHCTBY MccliefioBaTteniel NPUATH K
ofiieMy BBIBOAY O TOM, YTo B 1pefienax Bcero MOkuoro IlpuGanxambst uMe-
eTcsl NOCTOSIHHBIH TOTOK NOJ3eMHBIX BOJ, HANpaB/eHHBIH OT rop X osepy (Py-
cakos, 1931; Tepneuxnii, 1931, 1932; Hukurun, 1932; I'locoxos, 1955; O6opuH,
1959 u np.).

Fny6una saneranus noj3eMHbIX BOJ| YBeJHUMBAETCSl B CTOPOHY rop. B mpu-
6pexkHOH ToJIoce O3epa OHM HAXOAATCS Ha ray6GuHe He Gosee 2 u, B LeHTpe
OYCTHIHH — Ha ray6une 5—10 m, B INpeAropHBIX pafioHaxX — Ha TIVIyOWHE
10—100 u Gosee meTpoB.

Boasnlit Gananc mnopsemubix BoA IOxuoro Ilpubanxaimibsi, NpHUBOLMMBIA
AxwmencadunbiM, TIpeACTaBieH B CaeAyoweM BHAe (B MAH., m3):

MMpuxoxn: . 7 Pacxonm
a) MHOUABTPAUMsT aTMOCQEDPHHIX OCak- a) KanwaasgpHoe HcmapeHue . . . . 341
KOB . + + « o v v v ... 211
6) duapTpanus peuHelx BoX . . 1330 6) BHYTpPHrpyHTOBOE Hcniapenue ... 181
B) (GHABTPAUHA W3 TOPHBEIX H Tpearop- B) TpaHCHHpauus pacTeHHsMu . . 899
HBIX pafiokoB . . . . . . . . 116
Bcero..... .« . .. 1657 Bcero . ... .. ... 1421

Pasznuna mexxpy npHxoloM M pacxoioM B 240 maH. 3 npeicrasJjisieT NpH-
MepHOe TOZOBOEe MOCTYIJIeHHe MOJA3eMHBIX BOA B 03. baaxam c iora.

ChefoBateNibHO, CYMMapHBIH NOA3EMHLIH NPHTOK B 03€PO C ceBepa M C [ora
cocTapaseT okono 270 maH. m3/ecd. Tlpu sToM, mo MHenuio AxmeicaduHa, H3
uux 180 msiH. #8 ocTynaeT B 3anafnyio uacTb o3epa H 90 MyH. #3—B BOCTOUHYIO.

Crnepyer OTMETHTb, YTO APYTMMU ABTOPaMH TNOA3EMHBIH NPUTOK B 03€PO_
odenviBaetcsi no-uxomy. Tax, Hanpumep, A. B. IlluutHukos (1936) npepnona-
raj, 4To NOCTYIJIEHHe B 03epPO 33 CueT aJJIOBUAJbHOIO NOTOKA PEYHHIX AOJHH
Cegepo-3anaguoro u CerepHoro [Ipu6anxambs coctapnisieT He MeHee 1560 man. ;3
B roji. BeiuuwHy DpHTOKA APYTMX THNOB TNOJA3EMHBIX BOJ, OH TNPHPAaBHHUBAET
Benuyube uH(UAbTpauuun U3 o3epa. I'. P. IOnycoB cymmapubiii rojoso#
NOJ3eMHLIF MPUTOK BOX B 03epo ouenusan B 1500 man. 3. Il. I'. Capoxurnkos
CUMTAJ, 4TO «...03. Dajxaul co CTOPOHBI CeBEPHOro M 3anajHoro Geperos noay-
4aeT roJi3eMHbLIX BOJL B KosinuecTBe, B 1500 pas MeHbIeM TOro XOJHuYecTBa BOABI,
KOTOpOe BHOCHTCSt B 3TOT GaccefiH TNOBEDXHOCTHBIM DeyHbIM CToKoM» (1951,
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crp. 46), 1. €. okojo 10 MnH. M%/e0d. B cBOMX AasnbHefiiuX PacCyACHHAX Mbl
MCIOMb3YeM UMOpPH, npHBoAMMbE AxmencaduHbM, Tak Kak OHHM HauGojee
COBPEMEHHBI H TIOJYueHbl HAa OCHOBAHWM BCECTODOHHEro aHasnu3a rHAPOreoJo-
rudeckux yciaosufl IlpubGanxamibs i,

6. KIIMMATHYECKHE YCJIOBUS NPHBAJXALIbA

Teorpaduueckue rpaHunel 03. DBanxaw pacrosomensl Mexay - 45°007 u
46°50" c. w. 2 u 73°20" u 79°30° B. 4., no [punsnyy (puc. 22).

Osepo banxaimr HaxouTcs B YC/AOBUAX CYXOro pe3KO KOHTHHEHTANbHOTO
K/IUMATa, CBOMCTBEHHOrO UEHTPaNbLHOM yacTH Asuarckoro Marepuka. BBHRY
3HAYUTEJbHOH NPOTSIKEHHOCTH 03€pa B LIMPOTHOM HANpapJieHHH ero pasHoie
YUYaCTKH (rJIaBHbBIM 06pa3oM 3amafiHas M BOCTOYHAS YacTH) MMEOT PasjHuHble
OCHOBHBIE KJ/MMAaTHUECKHE XapakKTepUCTHKU. IlosTomy B JaipHEdmieM Kau-
MaTHuecKHe ycaosus 3anagHoro u Bocroynoro bBanxamma GyAyT OCBeumleHbl
HAMH OTHENBHO.

TemMneparypa U BAaXHOCTbh BO3AYyXxa. B Tabu. 2 npH-
BeJleHbl CpeJiHHe MecsiyHble W TOLOBblE TeMIlepaTypbl BO3AYXa, XapakTepH3yio-
wye TemnoBoll pexuM IlpubGanxambsi. Vi3 fasHBX 3Tofi TaG/iulbl CleAyeT, 4TO
TeMrepaTypa Bo3/lyXa B 3anajHoil 4acTH o3epa B TeyeHHe BCEro rofa HECKOJbKO

Taﬁﬁuua 2

Cpennue mMecauHbie U TOROBBIE TemlePATYPH! BO3AyXa M BoAn 03. Banxaw
(no ompauesy, 1935)

PaBion ¢ I oo v v v [vinn | 1x | X | XIo| XII
o3epa

Cpeausas
rogoBas
TeMmneparypa

=
(AN Ry
AN (R

16,9 23,9 | 26,6 | 24,6 | 15,4 | 7,4 | —0,8 |—11,5{ 6,2
16,7 121,41 | 23,8 { 21,4 | 15,7 | 8,4 2,4 0.2 9,9
14,9 19,8 | 21,6 | 20,9 | 14,2 | 7.3 | —1,7 [—15.4| 2.6
13,5 (19,4 | 20,1 { 19,8 | 14,2 7,71 1,7{ 04' 85

3anaaHbiit tBoa,u, —18,0 | —16,7| —4,1
Baaxauwm fsou 4,2 0,04 0,2
Bocrounniit _or ol _
Laaxawm tgosy |—25,6 | —23,6| —5,9
BOR 0.2 0,1 0,6

=N

Bbillle, YeM B BOCTOYHOH; TIpH 3TOM OHa KoJjebJieTcss B IIMPOKMX Ipefenax.
lomoBast amniutyna cpejHeMmecsuHblX TeMmieparyp jocturaer 47°. Hawm
GoJiee XOJOAHLIE Mecsilbl — SIHBapb H deppanb, Haubosiee KAPKHE — HIOJb
H aBrycr.

MaxkcumanpHble JieTHHe TeMnepaTypst AocTHraiT 40°, MUHMMAaJbHBIE 3HM-
Hue —45°, CrnepoBaTte/ibHO, MaKCHMaJ/IbHAsl aMILIMTYAA KoJeGaHUS TEMIEPaTyp
zoxonvt gmo 85°

Coueranue BbICOKHX JIETHHX TeMIeparyp C MaJjbiM KOJHYECTBOM OCaiKOB
NIPUBOAUT X Ype3BbIYAHHOH CYXOCTH BO3Ayxa. AGcosoTHasi BJAAKHOCTb IO-
cjeadero B npejenax [lpr6anxaibs KojebneTcs oT 2—3 mum B 3SUMHHE MeCSLbI
H o 14—15 mm — B nerane. OTHOCHTe/IbHAS BJAXKHOCTb BO3AYXa B CPEAHEM
"3a rog cocrasasier 60—65% (Tepneuxuit, 1931; Canoxurkos, 1951).

O6anaynocTb. 3HaudTebHAS CYXOCTb KJUMATa OMNpeAeasieT Majyio
obaayrocth B [lpuGanxambe. MUHHMYM OGJaYHOCTH TPHXONMTCS Ha JeTo,
KOTa KaxIblii BTOPOH JeHb 3[eCh fACHBIH, a NMAacMYpHBIH — TOJLKO OAMHHA-
uathlii. B ocranbubie JeTHHE AHH COJIHIE 3aKPHIBAETCS 06JaKAMH TOJMLKO NpH-

1 XuMusi peuHEIX ¥ nofseMHuIX Boj Ilpu6anxauiesi GyneT NORAPOGHO paccMOTpeHa B TiiaBe
IUeCTOl, XHMHS O3ePHEIX BOX B FjlaBe CeAbMOIi.
? Bes sanuBa Ajakysib, KOTOPHIf B HACTOfIee BPeMs NOUTH OTHENHJCH OT 03¢Pa.«
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MepHO Ha /g uacTb jgHeBHoro BpemeHu (Ilambros, 1953). MakcuMmajbHasi 06-
JIayHOCTb HabuopaeTcst B 3uMHHe Mecsubl. Cpegass rofosas o0JayHOCTh OKOJIO
40—45%. B ‘

BeTep. Tlourn nocrosHHbie BeTphl SBJASIOTCS OZHOH H3 XapakTEpPHBIX
ocob6enHocteli Ilpubanxawnsi. CpelHerofloBoe pacnpefiesieHHe CKOpocTel u
HanpaBJeHUH BeTpa 32 MHOToJeTHUH mnepuol no & pymbGaM B Tpex NyHKTax
03epa HarJsiHO NpejcTaBjJeHO Ha puc. 23. B Bocroynoli uydcTH o3epa mpe-
00,12 1a10T C€BepO-BOCTOUHbIE Y CeBepHEIE BETPhI (IOBTOPAEMOCTb COOTBETCTBEHHO
32 n 24%), B cpeHeil yacTu o3epa — CeBeDO-BOCTOUHBIE (NOBTOPSEMOCTL 42%),
B J0XKHOHl OKOHEYHOCTH—CeBepHbie, CeBepo-3anajHble H CeBepo-BOCTOYHbE (NO-
BTOpsieMocTb B cyMme 66%). CregyeT nojuepKHYTb, UTO HalpaBjieHHE TOCIOJ-
CTBYIOLUX BeTPOB, OCOOEHHO B 3aNajHOH YacTH 03epa, COBNAjAdeT ¢ NPOAOJbHOM
ocbio o3epa. Kak yBuiMM jajblie, CJeLCTBHEM 3TOr0 SBJSIOTCS WHTEHCUBHBIE
CTOHHO-HAroHHpie Teyenusi. CpeJHerofioBasi CKOPOCTb BETPa AOCTHTAET JOBOJILHO
Gosbiwiofi BenMunHbl (4,8—4,9 m/cex) . HauGonee cuibHBIE BETPH, HMEIOMIUE
xapakTep 6ypb, AYIOT ¢ loro-3anaga. MIx ckopocts yacto joctraer 15 u Gosee
Mlcex.

[lpu Takux O6ypsix B BO3AYX MOAHMMAIOTCS TPOMajHbiE TYYH NBUIH, 3a-
cTunaiomye connle (puc. 24). OpHako OHM OBIBAIOT HENPOAOJIKHTENBHBL U
NpeKpamapTcsl TaK ¥Ke BHe3alHo, KaK H HauHHawTcs. Berpsl ceBepHBIX pymM6oB
Gosiee IOCTOSIHHEL M He TaK CHALHEL. DriBaioT Ha Banxame w mwtuau. I'lo MHOrO-
JIeTHUM AanHbiM, B DBypaw-Tiobe B ropy 114 mwrunedt, B r. bBanxame — 57,
B Dbypy6aiitane — 141. Ho, xaxk mnpaBHJo, OHM KpaTKoBpeMeHHH U Gri-
CTPO CMEHSIIOTCA BeTpaMHu. MaxcHMasbHBlE CpejHeMecsYHble CKOPOCTH BeTpa

Puc. 23. Poswl Berpos Hpuﬁanxam;;{.

Lindpu B yrnax GoJbWHX MHOrOYroJbHHKOB —CPeAHsSA TOROBas CKOPOCTh BeTpa (B m/cek); uubpst B yraax
MajblX MHOrOYrOAbHHKOB — CPENHSR FOKOBAR NOBTOpPHEMOCTb HanpaeheHufi Betpa (8%)

1 11. &. Jompaues (1940) naBan HecKONLKO 3aBhileHHYIO Bequuany — 6,2 m/cek.
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Puc. 24. IMeubnas Gyps B [Ipubanxaiube

NPUXOAATCA HA JIeTHHE MeCsilibl, MUHHMAaJbHbIe — HA 3UMHHe. B cyTouHOM Xofe
cuJbl BeTpa HabJioflaeTcsl OAHA OCOGEHHOCTb, 3aKJOUaliascs B TOM, YTO
HayaBIUUHCA YTPOM BeTep K MOJYJAHIO YCHJIMBAeTCs, 4 K Beyepy IOCTElNeHHO
3aTHXaeT. ‘

Mcnapenue Bricokue JeTHHe TeMnepaTypbl, CYXOCTb Bo3lyXa H
CWJIbHBIE BeTpHI, XapakTepHsle A [IpuGanxamibs, CO3/a0T UaeanbHbe YCJIOBHS
IJ5i MCIapeHHs BOJbl C TOBEPXHOCTH o3epa. Vcnapenue siB/seTCs TIJIaBHOM
cTatbell B pacxXoflHOH uacTH BojHoro GasnaHnca osepa. Mmesiuee mecTo fo Henas-
Hero BPeMeHU OTCYTCTBHE HENOCPe/ICTBEHHBIX HaOJIIoleHUll NPUBEJNO K PacXoM-’
IeHU10 B OUEHKE DasjiMyHBIMH aBTOPaMH BeJIMYMHBI HclapeHusi. Tak, no
A. B. IluurankoBy (1936), ucnapense cocrasJisier 1400, no I'. P. IOnycoBy—
960, no JI. K. Bnunory (1956; BusmnoB u BypxkasabueBa, 1957) — 1150 mm/z00
u T. A. Ilo muennro Y. C. CocefoBa, HanboJsiee oTBeyammel JIeHCTBUTE/IbHOCTH
cjiefiyeT CUMTATh BeJIHUMHY, TnojyueHHyio 3. A. BHKysuHON Ha OCHOBaHHH
ILAHHBIX HENOCPe[CTBEHHBIX HabmofeHHi Ha o03. Danxam, a HMeHHO —
930 mm/200.

Pesysnprathl noBeponHbIX pacueToB, npousBefienunix” M. C. CocenosbiM,
NOKAa3ajd, 4To 3Ta BEJHYMHA JYy4lle APYrUX COOTBETCTBYET BOAHOMY Oajiancy
ozepa. Ilo ero xe mopcyeram fJsisl 3amajHOH 4acTH ucnapeHHe coctapnseT 952,
a aas socrouHol — 902 mm/eod. Haubosee MHTEeHCHBHOe Hcmnapenue Hab0-
JaeTcsl B JIETHHE Mecsiibl, KOTJa Ha o3epe AYIOT CHJbHHE BeTpHI.

Ocapxu. OTHOCHTENBHO KOJIHUECTBA OCAJlKOB, BHIMAJAIOIKX B paiicHe
o3epa, B JIHTEpaType UMeloTcs AOBOJIBLHO pasHopeunBbie cBefeHusi. O6bscH:A-
€TCsl 3TO TeM, YTO BEeJMYMHBI OCAJKOB TOJYUYEHH JIHOO HAa OCHOBAHHM CAyuali-
HBIX HaOJofeHMH o OT[ENbHBIM NYHKTaM Hobepexuit o3epa, nH60 no NyHKTaMm,
3HAYHTEJLHO YAaJeHHsM OT 03. Danxam. Huxke npueeieM HeKoTopbie M3 3THX

uudp: .

KonauwuecTtBO ABTOD
0OCap¥oB, Mm200
Penko poctHraior 100 A. Jlyuauur {1913)
70—100 M. I1. Pycakos (1931)
150—250 C. A. Huxurun (1932)
He Gonee 250 I1. ®. dompaues (19336)
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Puc. 25. Hopma ocaaxos 3a rof B paitoe 03. Banxam (8 mm), no U. C. ‘CocenoBy

KoaunuecTBO

ocaixKOB, MM200 ABTOPp

180 A. B. Ilunraukos (1936)
125 A. B. Huxonaes (1936)
Bausko x 180 1. ®. Jompaues (1940)
100—120 B. B. CnecapesHd H]

C. ®. Tleckos (1941a)
He 6omee 100 II. T. Canoxuukos (1951)
Ha soctoke 142, } E. B. Tlocoxos (1955)

ra samajge 90—95

Jlaxe U3 npYBe[eHHABIX CBElCHUH $CHO, YTO aTMOC(epPHEIX OCafKOB B paiioHe
©03. Banxam BoiagaeT oueHb Majio. ONHAKO OCTAHOBHUTLCS HA KaKoi-Au60 M3
aTHX wupp TpyAHO. Haubosee pocToBepHHl B 3TOM OTHOIIEHMH JaHHLIE,
npusofgumeie M. C. CocefioBbiM B BHJE CXEMbl M30I'MeT T'OAOBHIX OC4JKOB, CO-
CTABJICHHOH Ha OCHOBAHMH MaTepHajioB OTHeaa KauMmara Kasaxckoro HayyHo-
HCCJ/IEJOBATEbCKOTO THAPOMETEOPOJIOTHYECKOTO HHCTHTYTa 10 CPEIHHM MHO-
FOJIETHMM 3HAUueHWsIM OCAJKOB B PAas3/IMUHBIX NYHKTax o3epa (puc. 25). Ilox-
CUMTAHHBIH NO 3THM LAHHBIM CPEeNHHHA CJIOH OCAfKOB AJisi BCEro 03epa COCTaB-
qser 110 mm/e00, npuueM jas 3anapHoif vacti — 102, pas BocTouHOH —
122 mmle00. V3 ropoBoii cymmel ocankos B Tembiil nepuox (IV—X) B sanagxoi
yacTH Bhimagaer okoso 50%, B BocTouHOi uactd — okoso 60%.

CHeXHBH M NeAO0OBOH N0oKPOB. Bbicora sajieranus CHeI)KHOIO
nokposa B [IpuGanxambe HeGosbmias. B HanbGosiee CHEXKHblE MeCAUbl 3UMbI —-
sigBape M (Qeppaje — cCpefHHe MHOroJieTHHE HeKaJHble BLICOTHL €ro 3jech He
npeBbiaioT 10—20 cu. TIpofosKHTeNIbHOCT CHETOBOrO NOKPOBA OKOJIO NSATH
MeCsilieB, NMPUMEpPHO C HOSAOPS MO MaprT.

IMozo aibAOM 03ep0O TaKIKe HAXOAUTCS OKOJO NMATH MecsilieB. Bo Bropoil mono-
BHHE HOSIGPSI OHO HAYMHAET MOKPLIBATLCS JIBAOM, BO BTOPOH AeKafe ampens —
BCKpbIBaeTcsl. BocTouHasi yacTb 03epa 3aMep3aeT HeCKOJIbKO PaHblile 3anafHoi
¥ BCcKphiBaetcsl Ha 1—2 Hellenn nosxe ee. OcBo6GoxJeHHe 03epa OT JibJa Hayu-
HaeTcss OT ycTh WM, nocnefHMMM OYHIAIOTCS SalWBLl BOCTOYHOH dYacTH
osepa. TonmuuHa abAa Ha o3epe B cpepHeM 0,6—0,7 u, pexe 0,9—1,0 . B oco-
6eHHO XOJIOJ(HBlE 3UMBbI, Hamnpumep, 3umMod 1929/30 r., makcumanbHast ToJ-
IIMHA Jbja B siHBape-(eBpane mocrurana 1,5 u ([lompaues, 1930).
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MOP®OMETPHU S, THAPOPU3HUKA U OPTAHHUYECKUH MUP
O3EPA

1. XAPAKTEPUCTHKA NOBEPE)XHU H MOP®OMETPHA
O3EPHON KOTJIOBHHbI

Has o3, Banxamr xapaktepHo ABa Tuna nobeperkbsi: BO3BHILEHHOE Kame-
HHCTOe H HH3MeHHoe IlecyaHoe. Jlnisl 3anajiHoro M cepepHoro Geperos osepa
xapakrepeH nepsblii tHn. Cnarasick TBepAbIMM 11a/1€030HCKHMH Topojamu, Ge-
pera 3jiecb OGBIYHO BO3BBILIAIOTCH Haj ypoBHeM Bofbl HA 20—30 m. Otaenbubie
COMKH JAOCTUTraioT BuicoThl 40—60 u gaxe 115 u (ropa Tanreip). Hepenxo Ge-
pera, KpyTo CIOYCKasicb K BojAe, MMEIOT Xapaktep oOpbiBoB (puc. 26). Hacro
MEXIY CKaJaMH TpHODEXKHBIX COMOK M 03epoM CYILECTBYET HellHpoKas TMpH-
6pexHasi OTMeJb, TIOKPhITas 00oMKaMK cKaJl, iefHeM WM OKaTaHHOH ¥ HeoKa-
TaHHO# rajbkKoH. Ha oT/ienbHBIX yuacTKax BCTpeyaioTcst GeperoBbie Bajibl (CM.
puc. 6). Cesepunlii ¥ 3anafHblii Oepera M3pe3aHbl CPaBHUTENbHO Masio. Jiuuib
MecTaMmd, HanpuMep B pafione MpiHapana, HaGmiojaeTcs 3HauMTENbHAs H3pe-
3aHHOCTb GEpEeroBOl INOJIOCHI, CONPOBOXKAAeMas MHOMKeCTBOM OYXT, 3a/MBOB H
NpHOPEKHBIX HABOAHBIX ¥ HOABOLHBIX OCTPOBOB (puc. 27). HusmenHble u pas-
HHHHBEIE YYacTKH Ha ceBepHOM Oepery BCTpeyajoTcsi CpapHMTeJNibHO peixo. Ta-
KOBbl HeGOJIbIINE PABHUHEI, CJIOKEHHbE 03epHBIMH MJIH O3€PHO-PEUHBIMH Nec-
YAHBIMU OTJIOKEHHSIMM, DACIOJIOKEHHblE B HM30BbAX pek [okpay u Asrys,
B paiione ypouuiia KapakaMmblc ¥ HeKoTopule Jpyrue.

IOro-BocTounnlil Geper osepa ot sanusa Dypuio-TioGe no Kapawarana no
CBOEMY XapakTepy Majio 4eM oTJjiHyaercsl oT ceBepHoro. OH TaxiKe BO3BbILIEH.
CJIOKEH KOPEHHLIMH NOPOAAMH, NOYTH He u3pesaH (puc. 28).

CoBepuienHo HHOl XapakTep MMeeT j0:KHoe Nlobepexkse oT 3aausa Kapawarax
Jo coBpeMenHo# JenbThi V. 3xeck npeobnajaet HU3Koe Nnecyanoe noGepexne,

S

Puc, 26. CepepHuift o6puiBHCTHE Oeper 03, Baaxam
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HofHUMAIOLeecs BCero Jumb Ha 1—2 u Han Bofod. MHoraa necuauslii Geper
pepexoIuT B TONKMi uaHcThI. K paBHHHHOMY Oepery Koe-rjie TMOAXORAT He-
BeicokHe (5—10 u) necyanele XosMbl M GapXaHei. B BOCTOUHOM HaIpaB/ieHUH
WX KONU4YeCTBO ¥ BHICOTA yBesuumBawTces (puc. 29).

MuorouucsieHHble OTMEJNIM M KOCHI, AAJeKO BHICTYHaioiie B 03epo, U He
MeHee MHOTOYHCJIeHHBIE 3a/UBBl, TyOOKO BAaiomHecss B Geper, co3famT 60Jb-
IIYI0 H3pe3aHHOCTb OeperoBoil TNoJioChl. B pe3ysbTare HU3KOTO HOJOKEHHS
fepera, 3auacTyi TMOKPHITOTO TPOCTHHKOM, MEPHOAHYECKHX KOJeGaHUIl YPOBHS
(c ofmefi TerfieHIYeli K TIOHMXEHHIO) U TIOABUAKHOCTH TIECKOB 1 €3 TOro cjabo
BHIpAXKeHHasl feperoBas JIMHUS MOCTCIHHO MEHfeT CBOH ouepTanuf. Kocwi u
OTMeJIY TIPeBPAaIaoTcs B NMPUOPEXKHbIC OCTPOBA, 3aJHUBHl U 3aJUBUHKH — B 03e-
pa. YacTp 3 HHX TIOCTENEHHO TepsieT CBfI3b ¢ 03. basnxam u npeBpamaeTcd B
coJisiHble o3epa. [locsieiHHe TTOCTENEHHO BLICHIXAI0T M HEPEIKO 3AHOCSTCS TIECKOM.
O6muii BYA 10:KHOTO Nobepexbs uagocrpupyercs puc. 30 u 31,

- Tlpu B3rnsife Ha xapTy o3. Banxaw 6pocaercst B rsiaza passuTve Geperosoi
JYHHUK 03epa B LEJOM — [0Ka3aTesib ee PasBHTHS (YACTHOE OT JleJIeHUs JUTMHBL
6eperopoii JUHHM HA AJHHY OKDYXKHOCTH KpPYra, PaBHOBEJHUKOrO akBaTOpHH
o3epa) cocrasaseT 5,06; y Apana (Baunos, 1956) sta xe BesuunHa pasHa 3,54,

Osepo 1iMeeT MHOXKECTBO KPYIHBIX 3AHBOB, MBICOB, M0JYOCTPoBOB. Hau6oup-
wHe cpefn sanuBos — Ana-Kynp, Kapakameic, Kauikantenrus, Capsimaras,
Beptric, bansikTiKoAb, Kapamwaran u op. VI3 nonyocTpoBoB cliefiyeT 0TMETHTH
KopxunTtio6ex, Kapaaram, Beprteic, Bafira6uin, Illaykap, KentioGek, Capbiu-
cek u pan Apyrux *. IlonyoctpoBoM Capbincek, KOTOPHIH BHaeTcsi B 03€pO Ha
21 km, 03epo fenuTest HA ABe wacTi — Boctounnll banxam v 3anagumii banxam,
COCIVHAIOMYECT TPOJIHBOM Y3YyHapan 2.

KpynHEIX OCTPOBOB Ha 03epe CPABHUTEJBLHO Majno. B 1oXHOH yacTd osepa
npotus ycThsd Mau pacnosioxken HanGoJsiee KPYIHBIH apXHMenar oCTPOBOB MO,
o0mHUM HasBaHHeM Yuapaj. B Hero BxozaT TpH GoJbIIMX ocTpoBa — Dacapau,
Opraapan, Asikapan M MHOXKECTBO MeJKHX. M3 IpYTHX OCTPOBOB MOXKHO YIO-
MAHYTb Tacapas, Tpynny ocTpoBoB Y3yHapaJ, ABa AJUHHBIX U Y3KHX OCTPOBA,
BBLITSHYTHIX B CEBePO-3aMAJHOM HANpPABJEHWH, ¥YAbTApaKTH 1 Kop:KuH, oCTpoBa

Puc. 32. Ha ofuom n3 octpoBoB B pafione m-osa KenTiofex

‘1 [MozpoGHoe omHcaHHe BCEX 3aJHBOB H IOJYOCTPOBOB MOMKHO HAHTH B patorax I1.” ..
Jompauesa (1930; 19336; 1935). -
¢ JtoT mosyocTpoB 06pa3oBasICs 3a CYeT HAHOCOB JPEBHErO IPOTOKA Opracy (Tonos, 1959)..
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Aunrasel, Kamkantiobex u gpyrue. Brosib Geperos osepa pacrosiaraercst TaKKe
MHOro MejxHx ocTpoBoB. OcTpoBa, NpuJeramuiie K i0XHEoMYy Gepery osepa,
00blYHO HM3MEHHHl H TOPOCIH KambiuioM. HaobopoT, ocTpoBa ceBepHBIX INoGe-
PeXHii — KaMeHHCTO-CKaJHCThe, BHICOTOH 5—6 #. OHM NOUTH JIMIUEHBI PacTH-
TEJBHOCTH M 4aCTO Ha HUX THE3UTCS Gecuuc/IeHHOe MHOMXKECTBO PasHO0OpasHbIX
ntuy (puc. 32).

Crepenysi 0 MmopdOMETPHM 03epa, TaK Ke KaK U 0 KauyecTBe €ro BOAH, A0J-
roe Bpemsi ObIIM BecbMa pasHopeuuBHl. Hekotoprie 3 3THX cBelleHU# Jas WJ-
JICCTpanyy INpHBeNeH:! B Ta0sa. 3. 3aMeTHble PAcXOXKIEHHS OCHOBHBIX Mopdo-
METPHYeCKUX JAHHHIX SBJSIOTCH, C OAHOM CTOPOHBI, Pe3yJbTaToM KoJeGanuit
ypoBHS 03. banxaur, ¢ fipyroif — OTCYTCTBHEM TOUHBIX CBEJieHHil, a Takke To-
TPEIIHOCTAMH NpH cheMKax. He sarparuBas cefiuac Bonpoca o KoJeGaHHAX
ypoBHell 03. banxam, Kotopwiil 6yJeT cHENHaJbHO PACCMOTPEH B CJAeAYioweh
IJ1aBe, OTPAHMYMMCH II0Ka IpHBEJEHHeM DHC. 33, Ha KOTOPOM COMNOCTABJIEHB
KapTel 03. Dajxam no cbeMKaM pa3jHuYHBIX JeT. He TpyAHO BHAETDH, YTO OYep-
TaHMHA 03€pa NOABEPTaJHCh 3HAYHUTEJIbHEIM M3MEHEHHSM.

Tlocnepusisi, Haubosee TouHAsh MHCTPYMEHTAJbHAsi CpeMKa o3epa, Oblia
BeIIONHEHA — Danxanicko#l skcnefiuuueR, opranuzoBaHuoll CpefHeasHaTCKHM
ynpasJieHHeM BOLHEIX nyTeli coBMecTHO ¢ MucTuTyToM pHIGHOTO X03sHCTBA B
1928—1931 rr. o pannbim I1. @. [ompauesa (19336), npuHHMABIIEro B HeH

Ta6auua 3
Mopdomerpus 03. Basxaw NO JaHHBIM Pa3JHYHBIX ABTOPOB
(B mepecueTe Ha MeTPHYECKYIO CHCTEMY EAHHHL)

Jl.n’é;l:a, Mupuna, kx FnyGuna, a I'Inoxlalg,nb, O6veM, xM® AsTop
640 o 65 — — — H. Edumosckuit  (1856)
640 8—85 Jo 21 — — B. Kysueios (1856)
540 Ho 85 He >21 22 600 — I1. Cemenos (1863)
620 55—90 — — — B. ®umep (1883)
860 16—105 — — = C. A6pamvonuu (1889)
10 540 8—85 He >25 — — A. M. Jlyugunr (1913) «
640 90 — 18 900 — ITorouruit (1925)
640 Ho 90 | o 24 (B 3amaguoii | 22018 — B. X. nereas (1926)
YacTH)
660 3,5—95 He > 20 20000 — - |C. A. Hukgutun (1932)
— — 10—15 (cpennsasy | 20000 200—-300 |A. B. Huxomaes (1936)

HETOCPE/ICTBEHHOE yuacthe, MOp(oMeTpHYCCKHe XapaKTePHCTHKH 03epa, OT-
HeceHHHBlE K YpoBHIo o3epa 340,5 u !, uMetoT 3Hayenust, ipuBefennse B Tabu. 4.

YKasanuple 1UGPL NOJAYYEHH HAa OCHOBAHMH OaTHMeTPUUeckKoil KapThl B
KpynHoM MacirraGe. 3Ta  Kapra, YMeHbUIEHHAg HaMH HA maHTtorpade,
nsobpaxena Ha puc. 22. [lo Conee nospumM mnofcyeraMm [ocynapcTeexrHoro
rupposioruyeckoro wHerutyTa (1939 r.j, ocHOBAaHHBIM HAa MartepHanax Toi XKe
sKeneguuuu B 1928—1931 rr., noayuens! nubpsl, NOYTH HE OTJIHYAIOLHECS OT
npusefieHHbIX B Tabi1. 4. [JonyyeHHbe BaMi BO BDEMsI THAPOXUMHUECKUX CHEMOK
B 1955—1958 rr. manuble 1o rayGHAEaM 03epa TaK¥kKe COBNALAIOT ¢ YKa3aHHbIMH
Ha puc. 22. VI3 3t0oro pucyHka, a Takse U3 Talj. 4 cjefyer, yTo N0 CPABHEHHIN
C TPOMaJHBLIMU pasMepaMu 03epa rNYGHHH €To HUYTOXKHBL. MakcumanbHas riy-
6una B 26,5 » o6napyxena B Bocrouson Banxame, sanaguee n-osa KentioGek.
Cpenusig xe ray6HHa osepa okoso 6,1 a.

1 Bee OTMETKH NaHB! B CHCTeme BHICOT Axkagewnn mayk Kasaxckoit CCP.
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Tabanumnad

OcHoBHbie MopdomeTpHuecKHe AaHHbe 03. Baaxam AR
(no IT. @. [dompauesy) )

%

Anuna 6e-| Han6osbman npo-§ Makcu- w

g Tliouans, | peroBolf | TsMeHHOCTb, ki | Manbras | CPeAHAS =

acTu osepa KM JHHHH, ray6una, | F1YOHHa, S

KM l M M 8

AJHHA MHDHHA o
3anmue Ana-Kyas . . . . 372 | - 186 43 18 4,25 3,00 1,1

Sananunit banxam:

¢ sanuBom Ana-Kyab 10 804 1255 296 71 11,0 4,79 52,1
Ge3 sanupa Asna-Kyan | 10432 1069 253 71 11,0 — 51,0
Bocrounst Banxamr . . . . 6771 1128 299 48 26,5 8,79 58,4
Osepo B meaoM: ‘
¢ saausoM Aaa-Kyib 17 575 2383 595 71 26,5 6,13 [110,5
Ges sanmsa Ana-Kyas | 17203 2197 552 71 26,5 — 109,4

Jloxke o03. Danxam upefcrapasier p#aj uepenymomuxcs Gosee WJIH MeHee
ofiupHEIX KoTaoBMH. B 3anagnom bBanxame umeercss ABe oGMIMPHBIX KOTJIO-
BHHBI C T1y6HHOH A0 7 x. OfiHa M3 HUX PAacnoJioXeHa y 3anagHoro Gepera o3epa
U BBITAHYTA B CEBEPHOM HampapJeHHH OT ocTpoBa Tacapan xo meica KopKuu-
Tio6ek, BTopas — K jor'y oT Depthicckoit 6yxThl. HeOosbiiue KOTJOBHHEI C
Takoll ke rayOuHOH HaxoAATcs y 3anuea Caprinaran @ BocToyHee Mbica Kapa-
aram. KortsoBHHAa ¢ ray6uHOH 1o 11u pacnosoxeHa ceBepo-3ananuee o-Ba Tac-
apan. He cudras sanusa DepThic, MakcuManbHasi Ty6HHA KoToporo 14 .,
310 camoe raybGokoe Mecto 3amagHoro Danxama. B Bocrounom Banxame se-
Gonpmas Mo MJIOWAAH KOTJOBUHA rayOWHOU N0 16 m 3aHMMaeT NpOCTpPaHCTBO
K CeBepo-BOCTOKY OT ocTpoBa Kopxkud. Takaa xe no riybune, Ho GoJsee 06-
UpHAS MO IVIOMAAM KOTJIOBHHA pacroJioxkeHa 3anajHee noayocrpopa Illay-
kap. Hakouen, Haubosee raybokas BOaguHa, Ao 26 s, 3aHHMAeT LEHTPaNbHYIO
YacTh camoro BocTouHoro BypJio-Tio6HHCKoro miéca osepa.

Ha os3. banxam BcTpeuaioTcss M MeJKoBOAbA. Mexay ycTesmu pek Wnm o
Wp, BIOAL BocTOUHOro HoOepexnbsl 03epa, BHTAHYTa Goabiiast otMens. OT Bo-
cToyHOro Oepera oHa OTHAEJeHA Y3KOH U OTHOCHTe/BHO IJYOOKOH IPOTOKOH.
OTMmeny, NpPUYMHSIONIME MHOTO HENPHSATHOCTEH CYMLOBOZMTE/SIM, PaClONOMKEHb!
BOCTOYHEee NPOJIMBA Y3yHapaj (caM NpOJUB TaKKe MeJKOBOAeH). MHoro mesnxo-
BOJMH 3anajunee 0-BOB YJbTapakTe M Kopxud. buus yetea Kaparana noj-
BOJHAs Mejib YXOAMT Ha 8—9 km or Gepera.

TTosoca neGonbimux rAyOHH pacrogaraercsi BAOJAb IOr0-BOCTOYHOIO H 3aTeM
10KHOro GeperoB 03epa; HANpPOTHB, BAOJb CEBEPO-3aNafHOTO H CeBepHOro Gepe-
TOB HAG/MIOAAIOTCS MAaKCHMasbHBle rayOuubl. Hapsay.c sTHM, ryyOUHBL YBeJH-
YUBAIOTCA OT I0¥KHOJ OKOHeuHOCTH o3epa K BoctouHoft. Cpefusisi ray6uHa 3a-
naguoro banxama cocrasaser 4,79 s, Bocrounoro — 8,79 .

Ilo mMopdosoruyeckuM OCOOEHHOCTSIM CTPOEHMsI KOTJOBHHLL H APYIMM IPH-
3HAKAM 03€PO MOXHO MOJApAa3Ne/uTh Ha HecKoabko padoHnos. I1. @. Jompayes,
HampuMep, MO THAPOJOTHYECKHM OCOOEHHOCTSIM BBIAEJHJ INATH €CTeCTBEHHO-
reorpaduyeckux paioHor o3. banxam (19336, 1935); no rnpomsicsioBo-reorpa-
dugeckuM coobpaxenusim — ceMb pafionoB (1933s). TI. P. IOnycoB ToJib-
KO B I0T0O-3aMajfHOH uYacTH o3epa HaMeTHJ JEeBATh pPalOHOB, passiHyaloiiuxcs
N0 «THAPOXHUMHUECKOH CTPYKType».

Mpl IeqnM Bce 03epo Ha BoceMb PaiioHOB, TPaHMLBl M HyMepai#si KOTOPHIX
nokasaHsl Ha puc. 22! (cTp.4l1).

I UYeThipe paiiona, BbiieseHHbIX B Boctoynom Banxame, cosnagaior ¢ paitonami I1. &@. Jou-
paueBa (1933s). -

4 M- H. Taracos 49
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[TyTeM nuianuMETpUPOBAHUA YKa3aWHOA Bhie GaTHMETPHUECKO# KapTei B
macwtae 1 : 300 000 ornesbHO Ajs KaKJAOro H3 BOckMH paloHos, Ans 3a-
napsoro u Bocroynoro basxawa y Ass Becero osepa B uesoM GBUIM TIOCTPOEHH
KpUBbLIe 33BUCUMOCTH [jomaield ¥ 00beMOB 03epa 6T ero yposHe#l (6e3 3anupa
Ana-Kynn). Onn usofpamenst Ha puc. 34 u 351,

['oBopst 06 OCHOBHBLIX MOP(OMETPHUECKHX XapakTepUCTHKax o3. banxaw,
HeNb3sl 3a6biBaTh 06 HX HenocTosHCTRe. IlosorocTh KOTJIOBHHBI 03epa, Haxoas-
mas cBOe OTpaXeHHe B XapakTepe NPHBEACHHBIX KPUBHIX, BeleT K TOMY, 4TO
Adxe HesHauyuTejabHOE KojeOapue ypoBhell o3epa BjeueT 3a colofi 3ameTHoe
H3MeHeHMe ero o0vema ¥ naomanu. KoseGanMe ke OTMETOX, BHpamapineecs
B MeTpax, NPHUBOLHT K H3MEHEHHSM pa3MepOB 03€Pa, KOTOPHIE GUEHHBAKTCA
LecATKaMH npouentoB. Hanmpumep, no pannmim M, I1. KapGachukosa (1924),
nomanb o3. banxam 6es octpoBoB no chemke 1903 r. (BLICOKHH ypoBens)
cocrapnana 22 270 xx*. K 30-m rogam naomank ozepa cokpatuaacs go 17 000 ku?,
T. €. IpuMepHo Ha 25%, npuueM 110 BCEMY 10KHOMY Nobepexnio ocBofoanaach
nojioca cymwu muphHoli 15—20 xm.

Hemanyio ponb B npeo6pasoBaHHy YauiM 03€pa UrpaioT NpOLECCH paspy-
HIEHHS M HaMBIBAHHS OeperoB, OTJIOKEHHe HA JiHe B3BEIIEHHBIX BelleCTB, NPH-
HOCUMbBIX PEKaMH, a TaKxKe NOCTYIIeHHe B 03ePO YacTHIL 30J10BEIM TyTeM. Bee ath
TIpoIlecChl TIPOTEKAI0T MEAJIEHHO, HO, JeHCTBYSl HenpephiBHO, OHM TOCTENEHHO
BHOCAT M3MeHeHHs] B MopdoMeTpHio 03epHOH KOTJoBUHH. B ycrse Wnu, ua-
npuMep, 34 CyeT BHOCHMOTO PeKo# 06JIOMOYHOro Martepuana, Geper €XKerogHo
NPOABUTaeTcs B CTOPOHY o3epa, npumepHo, Ha 150—200 » (Canoxnukos, 1951).
Onpefenennbie H3MeHeHN B MOPGOJIOTHIO KOTIIOBHHEI BHOCHT TaKXe W YIOMSI-
HYTOe BHie Tporufanue ee.

2. BOJIHEHUE W TEYEHMS B O3EPE

Bonunenwve O3ro siBiende HaXoRUTCH B NPsSMON 3aBUCHMOCTH OT BeT-
poBoro pexuma. Donpumefi uacThio Ba o3epe HaGsofaeTcs MHTEHCHBHOE BOJI-
HeHHe. PazMephl BOIH B 3aBHCHMOCTH OT IVIYOHHBL 03epa, HANDABJIEHUS, CHJIBE
¥ TIPOLOJIZKHMTEILHOCTH BeTpa PA3JIMUHH B PasHLIX 4acTaX osepa. Bricora BosH
B BOCTOYHOM uacT jocturaer 3—3,5 u, B 3anajgHoil — He Gosee 2,5 x (dom-
paues, 1935). BoJinpt ke BeicoTol 1,3—1,8 & HaGnrofanvich HAMH HEOHOKPATHO.

J. I'. CanoxHEKOBLIM OBIN0 TOKA3aHO, YTO BOJIHEHHE OKasbiBaeT GoJbLIoe
BJIMsIHME HA NPOLECCH OTJIOXEHHs OC4IKOB B o3epe. B Tex cnyuasx, xorparay-
OuHa GaccefiHa MeHble NOJOBHMHBL AJIHHBI BOJHBI, BOJIHA Kacaetcsl HA ¥ B3MY-
yuBaeT MOHHHH ocalok. PacyeTsl, npousBeficHHble YKa3aHHBIM aBTOPOM, TO-
KasajM, 4TO «... ABHXKEHHe BOJbl, BHI3BAHHOE BOJIHEHUEM, BO BPEMsl CHJIbHBIX
BETPOB JOCTHIaeT AHA BO BCeX, Name B Haubosee TJIYGOKHX BOCTOUHBIX MJI&Cax
03. banxam. PasHuna saksaiouaetcs nuiib B TOM, YTO B 3anajHOM H ApYruax
MEJIKOBOAHBIX TJécaX BOJHEHHe MOYTH IOCTOSIHHO B3MYYHMBAET OCAAKM, TOrAa
KaK B BOCTOYHBIX IIJJECAX 3TO NPOHCXOAHT TOJBKO B CHJIbHHIE GYpH H TIpOSIB-
JsieTcst OTHOCHTeNbHO ciaabo» (1951, crp. 30).

PaGota Bosin ckaspiBaeTcsl Takxe B TpaHchopmauuun Geperos osepa. O6py-
[HBASACh ¢ OOJMbIION CHJOH HA CeBepHBIA W 3anafHuiii Oepera, OKoJO KOTOPHIX
HaxonsTcs Haubosbiline TJYOMHBI 03€pa, BOJMHBI HENPEepHBHO PaspyuwaioT HX.
HaoGopor, B 06/1aCTH MENKOBOAHbLIX [0XHOTO M BOCTOUHOTO 6eperoB NpoHCXOAHT
MX HapaniuBaHHe 3a CYeT HAMBIBAHMSI MaTtepHasia, IpPUHOCUMOTO BOJHAMH U3 CO-
ceAHuX uacteil Oacceiina.

1 B gurepaType JaHHBIX O 3aBHCHMOCTH Ijoilafiei ¥ 06beMOB 03ePa OT YPOBHeH He BCTpe-
ueno. Kpusble naomafiek ® cGbemor Ans 3anaanoroun Boctounoro Basxawa, a Takxe pas Beero
osepa HmetoTes B Auccepranvd . P. ICnycoBa. Bennunubl nacwarcfi  osepa,
HoyyeHHble 1O Hallell KPHBOII, B MHTepBaje OTMETOK yposHeii 337,0—340.0 » otnHualoTes oT
TAKOBBIX, OICYHTAHHLIX 10 AAHHEIM HAa3BAHHOTO aBTOPA B cpefHeM Ha — 3,7%, Beanuuub obbe-
MOB — Ha --2,4%. [TonyTHO MOXHO OTMETHTb, YTO NOJYYEHHBLIE NIO HAHM KDHBLIM NAOMAaAb
# ofmeM osepa npH oTMeTKe 340,5 # Jnib Ha 1,5% MeHbllle COOTBETCTBYIOIMX BENKYHH, NPHBO-
numeix T1. @. JompaueBbiM (cM. TaGm. 4).
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Teuenusd Teuenus, nabmonaemMpie B 03. Danxam, oTHOCATCH K JIByM
tanaM: 1) NOCTOAHHOE CTOKOBOe TeueHMe B 3anajHoil 4yacTd osepa, siBjsioileecs
pesysabTaTtoM MNpUTOKA OoJblukxX Macc Boasl VM, 2) BpeMeHEble HaroHHGHIE,
CroHHble H KOMIIeHCAlMOHHBIC, BO3HUKA[OUKe B PAasHBIX YacTAX BOAOEMAa IO
BIUSIHHEM BeTPOB.

Ilpepnosioxkenre o HaNHUNK IOCTOSTHHOTO TEUEHHUS! B o3epe BMepBhble BLICKA3al
B. ®wuiep, KOTOpulfl MHCAN: «...NOCPEAHE 03epa CYIEeCTBYeT, BEPOSATHO, XOTS
He3HayuTe/ibHOE TeueHHe NO Hanpasaenuio oT yerbsg Mau k C-3 unu C-3-C»
(1883, crp. 6). banxamcko#t sxcnenunmein (1928—1931 rr.), BosrnasnsieMoi
I1. ®. JompauesniM, GbIO YCTAHOBJIEHO, YTO 3TO INOCTOSSHHOE TEYeHHE HMEeT
KPYroBOH XapakTep H HanpapJeHO 1O XOAY uacoBoit ctpeikd. OHo 6buIO 00-
Hapy»XeHO M OTHeTVIMBO MNpOC/eXeHO 3KChefuIyeii HA OCHOBAHHM THIDOXHMH-
UeCKHUX OlpefesieHHi HAa MHOTOYHCJIEHHHIX THIPOJNOTHYECKHX CTAHUHAX. 3a-
poXpasicb B ycTbe Muv, mop JieficTBHeM BHOCHMBIX peKOH BOJA, 3TO TedyeHHe
HanpasJjsieTcss Ha 3anaj, 3aTeM B pafioHe MpiHapaja ToBOpayMBaeT HA ceBep
U BJOJb 3alafHOro, CeBepo-3amajHoro M CeBepHOro Oeperos 03epa MOXOAMT
JO TposuBa Y3yHapan. 3jiech, BCTPETMB Ha CBOeM NYTH IPENsATCTBHE B BHE
Y3KOTO M MeJIKOBOAHOTO NpOJHBA M 6oJblIoro n-oa CaphlHceK, OHO MOBOpayM-
BaeT Ha 0T, 3aTeM Ha IOT0-BOCTOK H JaJjbile, 3HAYHTENHHO NOTEPSIB CBOIO CHIIY,
IIOCTENEHHO 3aTyXaeT Yy BOCTOYHHIX OeperoB 3amnapsoro banxama!. Taxkoe
HampapJjieHue TeuyeHHS onpefessietcss M Mopdosorveil 03€pHOH KOTIOBHHBHI.
[ny6unel o3epa Bo3pacTaioT OT ycTbst Wnu k 3amagHomy Gepery osepa M ocra-
JOTCSl MAKCHMAJIbHBIMHE BJLOJIb 3aMaJHOI0, CEeBEpPO-3allafHOrO M Aajbllle CeBep-
Horo OeperoB (cMm. puc. 22). EcTecTBeHHO, YTO TeueHHE KMMeeT MMEHHO 3TO
Hanpassenne. [losyueHHBI!l HAMH THAPOXMMHYECKHH MaTepHas MOJHOCTbIO MOK-
TBepK/JaeT onHCcaHBb xapakTep Teuenus. Ilpaspa, I'. P. IOnycosy, paGoras-
leMy B [oro-sanajHoil uyactd osepa 3uMoH 1941/42 r., He yAanock obHa-
PYXHUTb 3TOrO TEYEHHS] TOAO JbJAOM INpH ToMmomH BepTymKd. ONHAKO 3TO
CBHJIETE/bCTBYET JIMIIb O TOM, YTO YKa3aHHOe TeyeHHe HAaCTONbKO Me[JIeHHOoe,
YTO He MOAAAETCS MHCTPYMEHTAJbHOMY H3MEpeHHIO.

HarouHele, CroHHbe H KOMIEHCANMOHHbIE TeyeHHs HA o3epe, o0YCJ/IOBJIeH-
Hble BETPOBOH JesTe/IbHOCTbI0, BO3HHKAIOT BO BCE CE30HB, KPOME 3HMHHX,
KOrla MOBePXHOCTb ero MOKpHTa JbioM. Oco6eHHO XOPOLIO OHH 3aMETHHl B
Y3KHX NPOJHBAX, Hanpumep, B mnpoause y c. bypyGaiitan, B Yaynapase u
B TpOJHBax, OTAeNsioWUX 0-B Ajrassl oT Geperos. Hampasjenns u cKopocTH
5THX TeyeHMH HAXoAsATCA B TNpPsIMOH 3aBHcHMOCTH OT Berpa. [lo AaHHBIM
I1. ®. HompaueBa (1935), B nepHof ero paGoT CKODOCTb TeYeHHs B HPOJIHBE
Yaynapan B o6oux Hanpasjenusx cocraeiasaa 0,5—1,3 m/cex. Gkopoctb Te-
yenusi, no Habmofenuam I'. P. IOnycosa, cocrasasina 0,21—1,07 u/cex.
[To ceefenusiM JIeHHHrpaAcKoro oTAe/leHMA ['MADOIHEPronpoekTa, NPOBOLUB-
iero B MpoJsiMBe YayHapas paboTi ¢ Hioss 1954 r. mo despans 1955 r., mak-
CHMAJIbHbIE CKOPOCTH TeueHUs He mnpeBbiuand 0,51 a/cex, B cpenueM ixe OHH
cocrasasind 0,19 m/cex. Ha ocHoBanuu 15 3aMepeHHBHIX B 3TOT NEPUOJ PacXoAoB
BOAB B MPOJMBE Y3YHAPal COCTABUTL 3aKJ/IOUEHHE 0 KakHX-iuGo npeoliaja-
JOIMX HANMpaBJeHHSX TeyeHHH He NPeACTaBHJIOCh BO3MOMKHEIM, TaK KaK B 3a-
BUCHMOCTH OT HarnpapjieHUs] BeTpa B OJHHX CAy4asX HaGMofajoch JBHKEHHE
BOAbl C 3amaja Ha BOCTOK, B JAPYTHX — B TPOTHBOMOJOKHOM HAMpPABJEHHH.
Ilpu CHU/IBHBIX M AJHMTENbHBEIX BETPax, OCOGEHHO NPU BeTpax, AYIOUHX B Ha-
NpaB/JeHUH TPOAOJBHONH OCH 03epa, & TaKkKe B IepHOJbl 3aTHIbs I0CJe HHX,
3aMeTHbIE CKOPOCTU TeueHHsi HaOJIOAAI0TCS HE TOJILKO B NPOJIUBAX, HO M B GoJiee
IIMPOKHX uacTax odepa. Hampumep, Bo Bpemsi Hamux pa6oT B Bocrouxom
Banxame B 1958 r. 12 1 13 aBrycTa AyJ1 CHABHBI BeTep co CKOpPocThio 8—10 u/cex
CeBepo-BOCTOYHOrO M BOCTOYHOTO Hanpasjenuit. OH corHan Goabuine Macchl
BoAbl M3 DBypimo-Tiobunckoro nnéca B Jlencunckuit . K Bewepy 14.VIII Betep

1 [[upkynSUHOHHOE TeueHHe, BO3HUKAIOWUEE, TO-BHAKMOMY, MO AHANOTHYHON WpHUUMHE,
Ha6aionaetcss B MPHIVIOTHHHON uacTH llumasiuckoro Bopoxpanunuma (Pecenko, 1955a).
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CTUX ¥ BOJAA MoHiNia B 0OPAaTHOM Hamnpap/eHHH. 3aMepeHHas HaMU NPH INTHJE
CKOPOCTDb JIBHKEHHs BOZK IoxKHee 3anuBa lllaykap okasasnack pasuokt 0,13 m/cex.

Bopuele Maccel, gBurasich BIOJb NOGepekHil W HEPEAKO BCTpedas HA CBO-
€M NYTH NPENATCTBAs B BHJAE NOJYOCTPOBOB M MBICOB, M3MEHSIOT HalpapJeHHe
CBOEro JBHXKEHHS. TeueHHS IIPH 3TOM INPHOGDETAIOT XapakTep OTHeNbHBHIX
CTPYH ¥ 3aBMXPeHUil, KOTOpHIE YXOAAT JANEKO B OTKpuToe o3epo. C yKasan-
HeIM sBJaeHueM, no muenupo [. I'. CanoxunkoBa (1951), cBsisano nosiBnenue
TIECUaHBIX OCAikOB B Cpefnell 4acTd o3epa, rfe OOLMHO PasBuTH Gosee TOH-
KHe HJIBL.

. CrokoBoe Teuenne Wnu B COYETAHHH C TepeMEHHBIMM TEYEHMSIMH, BOHH-
KaIUMH TIOf, BJIHMSIHHEM BETPOB, CJVIKHT NPUYHHOH GOMBLION JAHHAMHYHOCTH
BOJHBIX Macc o3epa. EcTecTBeHHBIM CJEACTBHEM NOCJE[HEH, KaK YBMAUM HUKE,
AIBJISIETCSl HEIOCTOSIHCTBO THADOXHMHUECKHX XaPaKTePHCTHK AJsl OJHHUX M Tex
e NYHKTOB 03€pa BO BPeMEHM H HX Pe3koe H3MEHEHHE MO aKBaTOPHK BOAOEMA.
OnmHako, HeCMOTPSI Ha CJOKHOCTb KAPTHUHBI, XAPAKTEPHBLIM AJS AHHAMHKH BOJ-
HBIX Macc osepa, Onpefle/isieMbIM CHeUUdUKOR ero BOJLHOTO GanaHca B LE/OM,
KaK OyfeT BHIHO HHXKe, sABJAETCH NpeoOnajaHHe TeueHHil, HECYIUX MAacChl
BOAH C 3amnafa Ha BOCTOK, HaJ OOpaTHLIM MX MOCTYIJEHHEM,

3. GU3HYECKHE CBOWUCTBA BOJABI

" Temnepartypa Bopan. Cpemuss rogosas Temneparypa Bojbl 3a-
N3NHON YacTH 03epa, TaK Ke KaK W TeMmIleparypa BO3[yXa, HeCKOJbKO BHIIE,
ueM BocToyHOM (9,9° mporus 8,5°). TlpuueM B BereTalMOHHBI NepHOL 3anafHklil
banxam wumeer Temneparypy Boine, uem Bocrousmlii, 3uMoil Xe HaoGopoT

(oM. Taba. 2). MakcuManbHYIO TEMNEPATypy BOAA MMeEET B WiOJe; CPELHSS TeM-

nepatypa B 3TOM Mecsille B 3anagHol yacTh osepa — 23,8°, B Boctounoi — 20,1°.
Kak npaBusio, B MeJKOBOLHLIX 3aJUBax TemnepaTypa Bofwl JeToMm Ha 1—2°
BHIIE, 4eM B OTKPLITOM o3epe. MakcumanbHas HaOMoAaBlIascs HaMy TeMIe-
parypa Gwina 29° (15.VII 1956 r.).

M3-3a nocTosHHLIX BeTPOB ¥ HeGOMBIWINX TAYOGHH O3epa TepMHuecKas CTpa-
THQHUKALHS 3/leCh BHPaXeHa oueHb caabo. 1o otmeuas eme J1. C. Bepr (1903),
yKasulBaBmKi, uto B 3anagHoM Danxame TeMneparypa BOAb y AHA JHIb HA
0,6—1,0° Bbime, yem y moBepxuoctu. I1. @, Jlompauer (1930a, 1935) Takxe
KOHCTATHPOBAJ, YTO AaxKe B JKApKHe WITHJEBhHIE AHW PasHulla TeMmuepartyp mo
BepTHKANK He mnpespiuana 3,5°. [Iudpel Toro ke nopsjxa noJyyeHbl HamH
AN JeTHHX TepuofoB 1956—1958 rr. B GonbluiuHCTBe cjiyyaeB Temmeparypa
IPHAOHHLIX TOPHU3OHTOB BOAH Oblia BCero Ha 1—2° HMKe TemnepaTypsl IO-
BEePXHOCTHHIX CJIOEB. DTO OTHOCHTCA U K Gojee riiyGokorofHomy Boctounomy
Banxamy. Tonpko B ofHOM ciyuae TeMmmepaTypa Boibl Ha ruybuxe 20,5 m
oKasanach Ha 8,5° HUKe, yeM y IIOBEePXHOCTH (BocTouHee Tm-oBa KoKTioGeK
27.VI1 1956 r. B 10 wacoB yTpa).

IIpospaudocTs BoAb. O npo3payHoCTH MOXKHO CYAHTb Ha OCHO-
BAHWH KapT, H300paxeHHbIX HA puc. 36. I[IpospauHoCTh BOABI YBEJHUHBAETCS
oT 20—40 cx B paiione yetbs Mau g0 10—12 # B BocTouHO#H yacTH o3epa. Bmec-:
Te! ¢ Tem B 3anagHoM Danxamie y joro-BOCTOYHOTO Nobepexbsl OHA NPUMEPHO
B JlBa pasaBblllle, YeM Y ceBepo-3amnajHoro. Taxoil XapaxkTep H3MeHeHHs NPO-
3PAYHOCTH OOBSCHSIETCS HECKOJbKHMH NPHYHHAMH.

[TocrosinHOe BoJiHEHHE Ha O3epe B3MyYWBAeT JOHHLIE OCAJKH H, Kak YKa-
3HIBAJIOCh, T€M MHTEHCHBHeH, ueM MeHbule rjy6MHa BojoeMa. B cBA3M C 3THM
yBeJiHueHHe NPO3payHOCTH 03epa B BOCTOYHOM HalpaBJeHHH COBNAjaer C yBe-
JHduenyeM riyous osepa. [1. @. [JoMpaueBLIM YCTAHOBJEHA CBA3b MEXAY IJy-

Gunofi 03. Dajxam ¥ MHHHMAJbLHBIM 3HaueHueM npospauyHoctTH (CanoXHHKOB,
1951):

CnyGuua, # . ... . .. 23 5—6 9—10 12—13 15-—16
MunuManbHBE 3HAYEHHS :
Npo3payHoCcTH, CM . . . 15 25 30 100 200
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Habmopaemoe pasjuyue 3HayeHHH [PO3PAYHOCTH 1O TrofaM (puc. 36)
00DbsICHsIeTCS pas3jvyfeM peXKHMa BETPOB B MEpHOABl HAIHX PaboT. Y Bejuye-
HHe TPO3PAYHOCTH B BOCTOYHOM HAIPABJIEHHH CBSI3aHO TaK¥Ke C IOCTeNeHHOH
cefluMenTaldelt BHOCUMBIX YlM B3BellleHHBIX BeIecTB.

Haxkonern, koaryasnus B3BellleHHBIX BeIIECTB B COJIEHOI BOJE TPOUCXOAMT
ropasfio GricTpee, ueM B mpecHoil. [losTomMy Npo3pawHOCTb BOABI O3epa YBeJH-
y¥BaeTcsl B TeX e HaNpaB/eHUAX, B KAKUX pacTeT H MHHepaJu3anus.

B Teuenue roja naumeHbillas Npo3payHOCTb HabJiofaercst JietoMm, HawGosb-
masg — 3umoii. Hanpumep, no nassupim [1. ®. JompaueBa, npospauHocTh B
I0KHOH OKOHEYHOCTH 03epa B aBrycTe cocraBisieT 38, B sHBape — 87 u B de-
Bpaje — 112 cm.

IIBer BoAbl. liger BoAL O3epa TNOCTENeHHO MEHsSeT CBOH OTTEHKH OT
MYTHO-XKeJNTOBATOTO B  [OT0-3aNajHOH OKOHEYHOCTH oO3epa A0 KpacHBOIO
HEeBaTOTO WJIM M3YMPYAHO-3€JIeHOrO C ToJy6OBaTHIM OTTEHKOM — B BOCTOWHOH,
Bo3moxkHO, 3T0 B KaKOH-TO Mepe CBSI3aHO ¢ pacnpefejeHHeM B oszepe (JopH,
TaK Kak M3BECTHO, YTO JAHATOMOBBIE BOLOPOCAM COOOMIAIOT BOAE IKEJNTOBATHIM
OTTEHOK, 4 CHHe3eJieHble BBLI3BLIBAIOT 3€JIeHYI0 OKPAaCKY C TOJYObIM OTTEHKOM.

4. OPFAHUYECKH# MHUP O3EPA

«...Jlno Danxama Takas e TOCKJMBAsi MYCTHIHS, Kak u ero Gepera» (Depr,
1904, crp. 594). 310 muenue JI. C. Bepra mpocyuiectBoBasno no 30-x Tonos,
Korja, HadMHas CBoW McchefoBaHusi, I1. @. [lompaueB o6paTusi BHHMAaHHe Ha
Gospmve pHIOHBIE 3amachkl O3epa NpH SHAUHTEJbHOH YIIMTAHHOCTH Puib. 10
HHKaK He BA3a/0Ch ¢ MHeHHeM o OeAHOCTH opraHuueckoro mupa. B pesyabrare

* danbHEeNImmX p360T IKCIeAUINE IepBOoHAYa/IbHOE MHEHHE O qp@SBquaﬁHOﬁ

GepHoctn OeHtoca Danxama NpHINIOCH HECKOJBKO H3MEHHTD.

K Hacroamemy Bpemenu H3BecTHO 9—10 rpynn JOHHOTO HacejeHus 03epa.
W3 HuX OTMeueHBI MOJUIIOCKH, XHPOHOMHIBLI, OJIUTOXETHl, OCTPAKOAbI U HEKO-
Topule Apyrue. 1o pasHoo6pasuio BHAOB MOJITIOCKH OTpaHUYeHbI, HO KOJHYECT-
BEHHO PAa3BHMTH XOpOILO. B HampapjeHWH OT NPECHOBOJHOH 3amajHoil YacTH
osepa K GoJiee OCOJIOHEHHOMH BOCTOYHOJ KOJIHYECTBO BCTPEYAIOUIHXCST BUAOB MOJI-
JIOCKOB yMEHLIIAETCH; Tak B 3amafHoM miéce ux odHapyxeno 10 Bupos, B Byp-
mo-TiobunckoMm—6 (Suxorckast, 1933). Heo6xoaumo oTMETHTB, UTO B GOJb-
LWIMHCTBE CJy4YaeB PAKOBUHBI NMPEACTABJECHLI OYTH HCKJ/IOUHTENBHO MEPTBBLIMU
$opmamu. [[. I'. CanoxnukoB (1951) 310 OGbsicHsieT TeM, 4TO PaKOBUHHBIN
MaTtepuan TpHHeCeH B 03epo Jubo c GeperoB, JUOO U3 TIPUTOKOB,

Haunbonee BaxkHsl B KOPMOBOM OTHOLIEHHMH XupoHoMmuinl. A. 0. Muky/us,
NpoBeMIKi NoApoOHOe H3ydeHHe XHMPOHOMUA, onpefenua 19 dopwm 3Tol rpym-
IHl, M3 XKOTOphIX 4 mnpeobnajaroT Haj APYTUMH. I1M0THOCTH HAceneHUs XUpo-
HOMHJ, BecbMa 3HAYWTENbHAS H BO3PACTAET C 3aMaja Ha BOCTOK. ITO A4J0 OCHO-
BaHHe YIIOMAHYTOMY aBTOPY ClesiaTh BIOJIHE ONpe/ieIeHHbI BHIBOL O TOM, 4YTO
«...KOPMHOCTb JHA O03epa baJixami C 3amaja Ha BOCTOK HEYKJIOHHO HOBBILIAETCS»
(1933, crp. 93).

3oonnankToH 03. Daaxam noppobro uayuan B. M. Puinos, Ilo ero pannbiv,
300IJIaHKTOH 03. banxam cpaBHutenbHo GefeH. OH mpexcraBjeH 50 Bujamu.
M3 mux 5 BuaoB npocrefiux, 28 — KoJjoBpaToK, 6 — BeCJOHOTHX H 11—
BETBUCTOYCHIX paykoB. OJNHAKO, YYMTHIBAsl, YTO 3HAUYUTENLHOE MECTO 3JeCh
3aHMMAIOT Paukd (UeHHas NHma AJs pbiObl), YKa3aHHBIH aBTOP CUMTAET, YTO
«...TIMIIEBAs 3HAYMMOCTDb IJAHKTOHA 03. Dasnxawmr moxer ObITH NpH3HAKa YHOB-
JierBopuTtenbHoii» (1933, crp. 66). IlnanktoH oOTKpeITOH uactv 03. basnxaw
BO BceX ero pafioHax HMeeT XOpOILIO BLIPA:KEHHHIH O3epHLIA Xxapakrtep. B yctbe
Wan B 3amerHoil cTenmeHH BCTpeyaoTcsi MpyHoBele PopMbl 300mJaHKTOHA. B pe-
3yJbTaTe pocTa MHHepalu3alMy BOMAbI O3€Pa C 3anajia Ha BOCTOK Ka4eCTBEHHBIH
€COCTaB 300IJIaHKTOHA U3MEHsAETCS B 9TOM HANPAaBJEHHH OT NPeCHOBOAHHLIX opM
K CO/IOHOBaTOBOAHEIM. HTepecHO oTMeTHThL, UTO B 3amajiHOH HacTH O3epa BH-
JloBOil cocTaB’ MJaHKToHA Gosiee pasHooOpaseH, uem B BocTouHofi. Tak, u3 22
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[IJaHKTOHHLIX ¢GOpM, Haubojee 4AacTO BCTPeUAIOWUXCS B 03epe, B 3anajHoi
yactu obnapyxeno 20 dopm, B bypumo-Toobutckom nnéce — Bcero 13.

djopa Bomopocsied 03. Banxam Gepna. MckioueHHst COCTaBJSIOT TOJNBKO
npuOpexHble YacTH BojoeMa H 3aJ¥Bbl, TAe BOAOPOC/]H CIJIOMb NOKPBLIBAIOT
3HauuTesbHble TNomagu. B pesysprate ofpafoTku cobGpanHbix Danxamckoi
sKcnepunued 60 npoO, OXBaThIBABWIMX MOYTH BCIO 4KBaTOPHIO 0O3epa B ero
OTKPHITOH H mpubpexHoH uactsix, 6buio BuaBaeHo 308 dopm Bopopocnei (Ku-
cenes, 1951). M3 uux 211 npeacraBneno AMaTOMOBLIMH, 42 — 3eneHbiMu, 41—
cvHe3elleHBIMH M 14 — mpouuMu dopMamu. DosbliMHCTBO HafileBHBIX (opM
OTHOCHTCS K JOHHBIM, BCTPeYaoiumcsl 6oJibled 4acThlo €MHHYHO H He Hrpaio-
UM CYIIECTBEHHOH POJIK B IJIAHKTOHE OTKDPEITOH 4acTH o3epa. CpaBHUTENBHYIO
GelHOCTb KaueCcTBEHHOTro cocTaBa muiankToHa osepa M. A. KuceneB oGbsicHsieT
cBoeoOpa3neM THADOXUMHM Bofoema. VM ycrTaHoBieHa 3ameTHas HepaBHOMeD-
HOCTb TOPH30HTAJNBHOIO paclpelesieHUss BORopocsel, 06yCHOB/IEHHAS TJIaBHBIM
o6pa3oM HeOAMHAKOBOH MHHepa/jH3allHell BOAB DasHBIX ydacTKoB o3epa. [lo
CBOEMY OTHOLIEHHMI0O K MuHepanusauuu 115 u3 nafigenssix Qopm (38%) oTHO-
cATCA K npecHoBogubiM, 140 (45%) — K COJIOHOBATO-TIPECHOBOZHBIM H 53
(17%) — K COJIOHOBATOBOAHLIM.

Bronb MenkoBopHOrO moGepexnsi 03epa, IMaBHBIM 00Pa3oM I02KHOTO, CHJLHO
pacnpocTpaHeHbl I'ycThle 3apoCiy TPOCTHUKA, 3aHMMAIOIIMe 3/leCh 3HAuHTeNb-
Hble IJIOMIAA¥ M JOCTUTaoliie BHICOTH 6—8 M.

Pui6uoe nacenenue 03. Banxam npepcrarieno 11 sunamu pri6 (VBanos,
1959). I'naBHBIMH U3 HHUX, HUMEIOHINMH NPOMBICJOBOE 3HAaueHHe, SBJSIOTCA ca-
8aH, ZiBa BHA MAapDMHKH M OKYHb. KpoMe HUX, BOLUTCH IATHHCTHIM H OAHOUBET-
HEIE ry0auu, GanxamicKuil rofibfH, Jem, ycad, cepeOpsAHBI Kapach M IIHIL.

W3 npHBeleHHOrO Martepuana CJAEAyeT, YTO B OHOJIOTMUECKOM OTHOMIEHHH
03. Dasnxaw panex or mycThiHH, Kakol mnpencraBasn ero cebe JI. C. Bepr.
B 7O e Bpemsi 03epo ¥ He OTJiMuaercs H300H/IHEM OPTaHMYECKOTO MMpa.

Crenuduka THAPOXHMHH BOLOEMa CKasblBaeTCs W Ha pasMelleHHH KHBOT-
HOTO ¥ PacTUTeJIbHOTO MHpA IO €ro aKBaTOpHM. XOTS A0 HACTOSIIEIO BpeMeHH
elle HET JOCTATOUHBIX KOJIMYECTBEHHBIX AaHHBIX !, BCe 3Ke, OCHOBHIBAasiCb Ha
H3JIOYKEHHOM, MOXHO 3aKJ/IOYHTb, YTO BOCTOYHAs yacTb 03epa, B ofueM OoJee
Gefnasd, N0 CPaBHEHMIO C 3aNajHOH, 10 pasHoolpasuio QOpM HaceNsIONuX ee
OpraHusmoB, Goraue no ux aGCOMIOTHBIM KoJjuuecTBaM. Kak yBUAHM HHXKe, 3TO
NOATBEPKAAETCS M HAUIUMH JAHHBLIMH IO OKHCJSIEMOCTH BOIbl B DPas3jiM4HbIX
qacTsix o3epa. ‘

1 B 1956 r. mMbl paGoTanu Ha o3epe COBMECTHO ¢ sKcmeinuuelt MacTuTyTta 3oomorun AH
Kasaxckoit CCP, xoTopas Ha 173-x cTaHUWAX, PaBHOMEPHO PaclOJIOKeHHEIX 1o 03epy, cobpana
Gonvlioll MaTepuan N0 GHONOTHH Bofoema. ITocnefunii, K coxajeHHo, NIOKa He ONMyGIHKOBAH.
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I'arasa 1V
YPOBHHU W BOJAHbLIN BAJIAHC O3EPA

Y poBHHU. Bonpoc o xoneGauuax ypoeHs 03. Bajxami, umeomuil Kak
TEOPETHYECKUH, TaK M MNPAKTHYECKHH HHTEpeC, yXKe HeOJHOKPAaTHO 3aTparu-
BaJCcA B JHTeparype.

Brime, npu paccmorpenus ucTopun Danxauickoll BHaguHbl y:Ke OTMEUasoch,
uyro, no mHenHio K. B. KypawokoBa, npoHsounio sHauHTe/bHOE COKpalleHHe
nyomanu osepa or 100 000 xu> B ueTBepTHUHOM MepHoe A0 pasmepa o3. bas-
xam Hamux fre#t (15 000 xu?), okoHTYpeHHOro ropusonTansio 340 . B casu
C 3THM MOXHO YKa3aTb, YTO, COIVIACHO CYINECTBYIOUIUM B3TJIsiAaM, B XOJe yPOB-
Hel o3ep HaOJof@eTcsi onpeesienHas UMKJIHYHOCTb, BRIPAXAOMIASACA B MoOCIe-
JOBATeJILHOH CMeHe HX TIOABEMOB M CHAJOB, YTO CBS338HO C HUKJHYHOCTEIO
atMochepHEIX OCafkoB M Temnepartypoit Bosayxa. Hanpumep, A. B. Iluur-
HuKOB (1949, 1950) pnst ozep EBpasuu, HapsAy ¢ KOPOTKUMH LMKJIaMH Koseba-
HUS ypoBHeR (29—A45 jeT), yCTAHOBUJ HajuuHe JJIUTENbHBIX LHKJIOB NPORON-
XKHuTenbHOCThI0 B 1800 ner. OB npefimnoJaraer, yTo «ype3BhiYaiiHOe MHOTOBOAbE
cucremsl 03. banxam 8 XV—XVI BB., a MoxeT OpiTb U paneey (1949, ctp. 72)
CBSI3aHO C MaKCHMYyMOM OJHOTO W3 TAKHUX IHKJOB.

HecomueHnHbIfl HHTepec NpeAcTaBiseT PeXUM YpPOBHeH 03. Dasxam B Te-
geHHe HOCJeLHero croseTusi. I1o JOCTOBEPHOCTH U MOAPOGHOCTH CBeleHHH 06
yDOBHSX 03epa npomexyTok c¢ 1850 r. mo Hacrosimee BpeMsI MOXHO Pas6UTh
Ha TpPH TepHOAa.

Ilepsvui nepuod (¢ 1850 mo 1910 r.) xapakTepHayeTcs upe3BHIYAHHO CKYA-
HLIMH CBElleHHMSIMH, HOCALWMMH OoJbllefi 4YacThi0 KauyecTBeHHBIH XapaxTep.
Tak, B. Oumep (1883) Ha ocHoBanuu paGotht BaGkoBa (1867) u HeKOTOpHIX
JpYrux cBefieHME yKaspiBas, YTO ypoBeHb o3epa ¢ 1852 no 1883 r. sameTsO
nounsusicsi. A. M. Hukonbckuii, nmoGeiBaBIMi Ha o3epe B 1884 r., co cJjoB
OXOTHHKOB, IHCAJ: «.,.He OyJAeT CAMIIKOM MHOTO, €CJU Mbl NpUMeM,, YTO Ypo-
BeHb O3epa nNoHmxKaercss kKaxiple 10 ner Ha oamH apmun» (188ba, .cTp. 42).
I1. . Nompaues (19336), B. A. Cenerun (1933) u E. B. [locoxos (1955) Tak
e oTmeyaiot, yTo ¢ 1850 mo 1890 r. yposeHb o3epa HaXOAMJICSA B OCTOSIHHH
najleHus. -

ITpumepno ¢ 1890 r. sBavancs mnopwem ypossa. JI. C. Bepr B 1903 r. yka-
aniBags, uto «banxam B HacTosee BpeMsl MpHObIBAET U B BeCbMa CHJILHOM Mac-
wmitabe. Tlo cyjoBaM KHUPrH30B, NpHObIBAHHME Hadaaoch 8—12 serT ToMy Hasagm»
(1904, crp. 496). Ilogrem ypoBHs B 5TOT HepHoA oTmeuanu Takxe I1. K. 3a-
necckuit (1904) u A. V1. Koprees (1911). b. ®. Meddept (1912) npomepamu
ycraHoBuJ, yto 32 7 Jer (1903—1910) ypoBeHb exeroiHo NOAHHMAJCS TPH-

‘mepHo Ha 20 cu. M. Il Pycakor (1926) pmaer OGamskyio uuppy —

0,202—0,206 x/200. IIpu 3TOM OH yKa3biBaeT, YToO TaKasi HHTEHCHBHOCTb NOLbeMa
Habmopanacs ¢ 1890 no 1910 r.

Ceefiennsi 06 ypoBHAX o3epa 60 émopoil nepuod, oxBaTeiBaromuii 1911—
1931 rr., XoTA TaKXe HEMHOTOYMCJEHHH, HO 0oJiee TOYHBI, TaK KaK GOJELIIMH-
CTBO M3 HHMX NOJyYeHO Ha OCHOBAHHH HHBEJHPOBOYHBLIX 3aMepPOB M0 YycTa-
HOBJIEHHBIM perepaM. Becb 3TOT mepHOJ XapaKTepH3YeTCsi NajeHHeM ypOBHS.
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Puc. 37. Pexum ypoBHeil 03. Danxaw (/) u cTok p. Wian, no cpefuum TofoBbM AanubM (/7).

1 — cBeleHHsI BecbMa NpPHOJHIKEHHBIE; 2 — TO >Xe. NPHOJHMKeHHble; 3 — TO e, TOYHHE.
B nepuog ¢ 1850 no 1875 r.nponcxogusio nageHue ypoBHs o3epa, HO CBeAEGHHH O BeJIHYHMHAX 3TOro
nageHuss He HMeeTcs

B.®. Meddept (1915) coobuian, uro B neprog ¢ 10. 1X 1910 mo 12.V 1913 r. ypo-
BeHb o3epa ynas Ha 30 cu. C 1913 no 1917 r. Ha Gepery 6yxTel Kapawaras pa6oraJ
TiepBHI#l BojloMepHbiil nocT. B paBorax b. K. Tepaeukoro (1931) u A. B. [lluur-
HHMKOBa (1936) mpuBeleHnl KpHBbIe XOAa CPefHEMECAYHLIX ypOBHe#l osepa 3a
3ToT nepHoi. [lajeHne cpefiHerofioBLIX ypoBHeH 3a ST JET COCTaBHJIO OKOJIO
35 cm. Tlo coobmennro I1. A. JIMuTpHeBa, HHMBEJMPOBKOH YCTAHOBJEHO, UTO
c 1913 no 1921 r. npousomso ofmesneHHe o3epa Ha 1,13 M, 10 cBegeHHAM
H. C. Cvupnosa, B nepuoz ¢ 14.VIII 1921 no 1.1X 1929 r. ypoeenb ozepa cHu-
ausicst Ha 1,19 m (Cenesun, 1933). Ilo HHBeJNMPOBKe IpH CTPOHTENbCTBe TypK-
cuba ocenplo 1928 r. oTmeTka ypoBHsL o3epa 6wina 339,85 m. Kak ykaspiBaer
I1. ®. Dompaues (19336), npumepHO Takoi ke oHa 6wia u B 1930 r. Ilo cae-
IeHusiMm Toro ke aBTopa B 193] r. ypoBeHb 03epa moBicHjcs Ha 65—70 cu.
Pap npyrux wccnefoBatesneil TaxaKe eIMHOI/IaCHO YKasbiBaeT HA NafleHHe YPOB-
HA 03epa C Hayaja TeKymlero cronetus mno 1929 r. Hanpumep, B. V. Capolues
(1925) cuuraer, yto ¢ 1915 no 1921 r. nagenue ypoBHs cocrasisiio 2—6 cu/200.
Tlo M. T1. Pycaxosy (1926), ¢ 1912 no 1925 r. yposens ymnasa Ha 65 cu. Poma-
HEHKO OlleHHBaeT Nafenne ypomHs B nepuof 1903—1929 rr. B 1,85 u, 9kos-
e — Gosipie 2 u (Cesesun, 1933). Ilo B. T1. Tlanosy (1932), nagenue yposus
¢ 1924 1o 1930 r. cocraBuno npumepso | u. Hakonen, I1. ®@. Jompaues (19336)
yeranosua, yto ¢ 1910 no 1930 r. yposenb osepa yman Ha 2,5—2,8 u.

Tpemuii nepuod (¢ 1932 1. o HACTOAILETO BPEMEHH) XapaKTepH3yercsl pery-
JiApHOH# paboTofi B OCHOBHOM YeTHIpeX IOCTOB, PABHOMEPHO PaCIOIOKEHHBIX
no osepy — Bypy6aittan, bepteic, Kapamaran u DBypmw-Tiobe. Ceenenus
.0 pexHMe YpOBHeH B 3TOT Nepuof HauOojee JOCTOBEPHHI M IOJIHHL

Ha ocHoBanHM M3JOXMeHHLIX CBefeHMH naMu Ha puc. 37 m3obpaxkeH Xof
ypoBHeli 03epa 3a nocjefHee croseruey [Ip# BLI6OpE JaHHBIX AJS TOCTPOEHHS
KPUBOH MpeinodTeHue, eCTeCTBEHHO, OTAaBaNoCh Iu(ppaM, TIOJYYeHHIM HHBe-
JIAPOBKO#, 4 TaKKe COrJIacylomuMcs Mexay coboii. [{annuie 06 ypoBasax ¢ 1932
no 1957 r. mony4ensl Kak CpefiHue 10 BceM pPaboTaomMM Ha 03epe B 3TOT HEPHOL
noctam. Heo6xoumMo erte pas OTMETUTDb, YTO CBeJeHHUs, OTHOCSIHECH K NIEPBOMY
nepuony (1850—1910 rr.), xapakTepU3yioT X0 yPOBHEl B OCHOBHOM KaueCTBEHHO;

o8
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OTHOCsALIHeCs: KO BropoMy mepuopy (1911—1931 rr.) — npumepHO Kosinyect-
BEHHO M TOJBKO fAaHHele 3a 1932—1957 rr. (Tperuit nepron) otoGparkaroT X0
YPOBHeH JOBOJIBHO TOYHO.

W3 paccmotpenuss puc. 37 BHAHO, UTO YPOBEHb O3epa MOJBEPIKEH NEPHONH-
yeckuM Kosiebanusiv. B TeueHue npumepHo 40 Jer ¢ 1850 mo 1889 r., nabaio-
JaJloch NOHHKeHHe ypoBHA. 3areM, B TedenHe 20 net (1890—1910 rr.) yposenp
noswiiajics. B mocaenyionine 36 Jser (1911—1946 rr.) nopwllieHHe BHOBbL CMe-
HHWJIOCh TIOHHXKeHHeM; ¢ 1947 r. onate Havancd nogbeM. [1. O. Jompaues (19336)
CYHTAJ, 4TO BeCh LHMKJI IOBBIUEHUS H TOHIKEHHs YPOBHsl 03. Banxam cocras-
JsleT okosno 40 ser, npuyeM, IOJYUHKA, T. €. ITOBHIIEHHE UJIM TOHHKEHUE,
npopomxkaerca oT 20 no 22 ger. Ou npeanogaarasn, uto 1931 r. sBagerca Haua-
JIoOM HOBOro mnoiwvema. OpHako, Kak cjefyeT H3 MpHBeJEHHOTO MaTepuana, me-
PHOJ, NOHWKEHUsI YPOBHS O3epa 3arsHyJcs Ao 1946 r. B 1931 r. nabmonasnocs
Jumik HeOoJblloe KpaTKOBpEMEHHOEe MOBHIIeHHe. TakuM o0pasoM, NOJHBIH
UMK/ H3MEHEHHs YPOBHSI TIOBBIILIEHHSI U TOHUXKEHHd 03. Danxam cocrasasier
He 40, a okoJio 60 sieT, mpryeM NogbeM JJHTCS okodo 20 JieT, a craf — oxodo 40.
Kak yxe otmeuanocy A. B. IllmutaukoeeM (1950), nns crenuelx osep 3anaj-
Ho#t Cubupu u Cepeproro Kasaxcrasa ycTaHOB/IEHbI LMKJ/IbL W3MEHEHUH YpPOB-
Hell TpofomKHTeNnbHOCThI0 B 29—45 sier. Orkiowenue o3. Banxaw or 3Toit
38KOHOMEPHOCTH, OUEeBHAHO, OObBACHsSIeTCS KOMOWHHPOBAHHLIM MHTaHWEM BHa-
JA0MHX B 03€pO PeK, TJIABHYIO POJb B KOTOPOM HTPaIoT BOABI OT TafHUS CHEroB
H JIJHHKOB B Tropax. i

¥Ypoeenb 03. Banxam ucnbITeIBaeT Takxke Kosebanusi oT roaa K ropy. Ilo-
c/lefHee B 3aMeTHOH CTeNeHH HaxOAMTCs B CBSASH C KOJIEOAHHEM PEUHOTO CTOKa

"B @sepo. Ha puc. 37 a4 cpaBHeHHS ¢ XOIOM YPOBHSI 03epa MocTpceHa KpHBast
KoJsieGanus cToxa Haumbosee MHOroBoLHOH p. Wan B cTBOpe Hmxke c. Wnuiickoro
3a nepuox 1932—1954 rr. Jlerko mnpeacraBuTh, yto B o6meM 3a MHoroJieTHe
xoqieGaHus YPOBHEH 03€Pa COOTBETCTBYIOT M3MEHEHHIO CTOKA 3TOH peKH, TpH-
.4eM YPOBHH 03€pa pPearupyioT HA M3MeHEeHHEe CTOKa NPUMEDHO C 3aH03faHueM
Ha OAMH TOA.

. ClieyeT OTMETHTb, YTO XapaxkTep KoJieOaHUs YpoBHeH o3epa, H300pax<eH-
HB Ha puc. 37, He IJIOXO0 COTJIacyeTcsl ¢ aHAJOTUYHEIM TPaPUKOM, TOJTYYEHHBIM
JJis1 neprofa 1879—1955 rr. I'. P. I0xycoBbiM (1959) npu noMoumu ycTaHoBNEH-
HBIX MM CBsisell MexAy ctokom Wi, ocazkamu B ee GacceiiHe U YPOBHSIMH 03epa.

BuyTpHurofosoe KosieGanue ypoBHell HaxXoAUTCS B TIPAMOH 3aBHCHMOCTH OT
BHYTPHUIOJOBOTO pAaclpelie/leHHsT PAacxoJoB BHALAOIIUX PeK ¥ HCMapeHHs ¢
noBepxHocTH o3epa (cM. pHc. 11). FomoBas amnauryfa xose6Ganuii ypoBHei
coctasiaser 0—75 cu. PeriM ypoBHeH J0BOJBHO XOPOILO COTVIACYETCH C PeKH-
MOM pacxonoB Mg, Ho MakCUMYM YPOBHeH BOJBL B 03epe HAcTynaer Ha 2—3 Me-
cslla paHplile MAKCHMaJIbHBIX PACX0OL0B pexut. Bosiee HarsisggHO 3T0 MOXHO GbUIO
BUeTHL HA puc. 12, rie npHpefieHs! cpefHUe BeJMUMHE 34 DAL JeT. 3UMofi, B Co-
OTBETCTBHH C POCTOM pacxofioB WM, pacTeT U ypoBeHb 03epa, LOCTHrasi CBOEro
MakcuMyMa B Mae. C KoHLIA Masi, HECMOTPS Ha NPOLOJIKAKIIEECS JOBOJLHO
OBICTpPOE YBENHUEHUE PACXOAOB PEKH, YPOBEHb 03epa MajaeT, Tak Kak HAuMHaeT
CKAa3biBaTbCsl HCIIApEHHE, POJib KOTOPOro oco6eHHO BejiMKa B JIETHHH TepHOA.
[TosTomMy ypoBeHb 03epa JieToM NpPOAOJKAET NajaTth, XoTsa nputok Wum (u apy-
THX peK) Bo3pacTaeT J0 MaxkcumyMa. OceHbio, W3-3a MCNAPEHMsi, XOTH OHO U
He T4aK CUJBHO, KaK JIETOM, M HM3-3a YMEHBIUEHHs PacxXooB peK Hab/iofaeTcs
JanpHefiilee CHHXXeHHe YyposHA. [ofoBasg aMniuTyAa kKoJaebGaHHii ypoBHeil
03epa B cpelHeMm 3d MHoroJerue pasHa 30 cu.

Bopnupii 6auaanc. Pemende Bonpocos, CBA3aHHLIX C BOJHbIM OajaH-
coMm 03. banxa, cTano BO3MOXKHLIM TOJILKO COBCEM HENABHO, TaK KaK paHblue
HeOOXOAUMBIX [JIS 3TOro CBefieBUil nouTd He Oblio. HackonbKo Ham HM3BECTHO,
‘B TeueHHe nocjefHHx 20 sietT BogHbI OanaHc osepa c TOH WJIH MHOH CTENEHbIO
 TOAPOGHOCTH M TOYHOCTH COCTaBJIAJICA pasjuyHbMH aBTopamu: A. B. Ilxut-
uukoseM (1936); T'. P. IOuycoswmm (Kasaxcran, 1950), K. C. Cocenopuim
JI. K. BaviHoBeM (1956); JI. K. BaunoBeim u M. A. Bypkassuepoit, 1957).
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OOumee ypaBHeHue BojHoro OanaHca o3. DBanxam 3a HEKOTOPHIt IepHOR
MOMKHO TIPEACTaBHThL B CJELYIONIEM BHJE:

VP '+' Vnolla + VaTM ‘{‘ V6n ‘—"Vucn - Vﬁep = iAV- (1)

3mech: Vp, — peuHoifl MpPHTOK;
Vioxs — TOJA3EMHBIH TIPUTOK,
Varw — aTMocepHEle OCAJKM HA 3epKajo 03epa;
Ven — HpHTOK ¢ GeperoBoi IOJOCH,;
Vuen — HCNIAPEHHE C 3epKana 03epa;
Véep — MOTEPST BOABI B pe3yqabTaTe OTIIHYDPOBLIBAHUSA 33JIMBOB K HH-
¢dunbTpanMd B JHO KM Oepera osepa;
AV — usMeHeHHe ofpema ozepa.

Brnepsble BoAHbifl 6afiaHC 03epa C M3KCHUMAJbHBIM HCIOJb30BAHHEM HMEB-
merocss Marepuana 6wl nogcuntad A. B. [JeutHuKOBEIM (cM. HHXe). OfHako,
KaK YKaselBaj M caM aBTOp, M3-3a HeJOCTaTKa TAKOro MarepHana pacueT HMeJ
JIMIIb OPHEHTHPOBOYHBIHK xapakTep. Dananc 6ba cocTapneH aas nepuopa 1913—-
1917 rr., pas Kotoporo WMenuch HaOMOLEHHS 338 XOJOM YPOBHS o3epa, IpHueM
o aab o3epa Obla NpuHsATa paBHOH 22,3 Thic. xu?. B Oanance yuHTHIBAIHCh
peuHoli ¥ anJoBMaJbHH TPHTOK, OCajKH, BeCEHHMH TNpPHTOK ¢ Oeperosol
TI0JI0CHI, H3MeHeHKe 00beMa Bojbl B 03epe M Hcnaperve. Pacxos 3a cueT HHOUIL-
TPALMK WM NPUPABHUBAJCS K NMPUXOAY HOJ3eMHBIX BOA (Tabu. b).

Ta6aumab

Boauniit 6ananc o03. Banxaiu
(mo A. B. IlIuutHHKOBY)

O6bem %gﬁ_{;; O6beM %%J;fe;
Mpuxox Bsﬁ;;l, “P“g‘owe- Pacxon B(’)cl;::;, Pa"’g‘u”‘e’
Peynoit mputox . . . . .| 20,00 66,4 Ucnapenne ** . . . | 30,10 100,0
AnIOBHANIBHEIR TIDHTOK . . 1,56 5,2
QOcagku* e e e 4,01 13,3
Becernuilt mpHTOK c Gepe-
roBofi MmONOCH . ... . 1,11 3,7
Cpepuserofosoe  COKpalle- .
HHe ofpemMa . . .. . . . 3,42 11,4
Bcero.... . .| 30,10 100,0 Becero. . .| 30,10 100,0

* Us pacueta 180 mm/z00.
** N3 pacyera 1350 mm/z00.

MoxHo corsiacuThCcsl € aBTOPOM, YTO IpUBEJEHHLIH GanaHc B OTHOLUIEHHH
a0COJIIOTHHIX 3HAYEeHHH OTJeNbHBIX C/IaraeMblX HOCHT OPHEHTHPOBOYHHIA Xapak-
Tep. IlonoXXHTeNbHOH CTOPOHOH fIBJISleTCA TONBITKA aBTOPA YY€CThb BCe MHOIO-
obpasue GakTOpPOB, BJHMSAIOWNX HA BOAHLIH pexuM o3epa.

E. B. Ilocoxos (1946) u I'. P. IOnycos (1950), Kasaxcran (1950) Bnepsnie
yKasasud Ha CYmECTBYIOIUUH MeXY 3amnaJHoi ¥ BOCTOYHOH YacTAMH o3epa mo-
CTOSIHHBI{ BOJOOOMEH, ¢ Npeo6afaloniiM HanpapJieHMeM C 3anaja Ha BOCTOK.
OG6ycnoB/ieH OH cnenudpuKoil BojHOro 6ajiaHca KaxkAoH M3 9THX YacTeill OTHeNb-
Ho. B pesysbrare npespiuennsi nputoka MM B 3anagHyio yacTe osepa Haj
TIPHTOKOM JOKYHTapCKHX PeK B BOCTOUHYIO €XKErojHO H3 3anafHOH 4acTH B BO-
CTOUHYIO TOCTYNaeT 3HAuWTesJbHOE KOJHYECTBO BOABL. IlpoTounocTeio 3amap-
Horo DBasjxama ykasaHHble aBTODH CNIPaBEAJMBO OOBSCHSAIOT CPaBHHUTEJLHO
HEBLICOKYI0 MHHepanusanuio osepa B 310k yactd. I'. P. IOnycoBbM paccuurtan
6ananc OTHeJbHO JJISi 3anajHo#l W BOCTOYHOH wacTeli osepa 3a 10 Jer.
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Bonmuuii Ganadc o3. Banxam, mo I'. P. IOmycoBy (1950), umeer crenyio-
wui BUA (B Mm TOJIIHHBI CJOST BOJBI):

Banaguwmit Baaxam, ‘Bocroqnuﬁ Banxam,
naoniaxs 10430 xm? naowags 6730 xm®
[puTox peunbix Box B o3epo ., 1222,1 IIpuToK peuHblX Boxm B o03epo . 277,0
Ocanky Ha NMoBepXHOCTH o3epa . . 96,6 OcagxH Ha moBepXHOCTh o3epa . 91,6
Hcnapenne ¢ moBepxHOCTH o3epa 947,6 Hcnapeune c noeepxnocTH osepa 947,6 .
BennuuHa NpHOLITA HAH YOBUIH © Benuunna npuGHIH KM yOBIIH .
BOIBI B O3epe . . . . . . -+366,1 BOJH B O3€pe . . . . . . .—B79,1""

[TepecynTaB TOMIKHY CJOSI BOAB HA OOBEM, MOJYYHM, UTO €XKETrofHO W3
3anajiHoli YacTd B BOCTOYHYIO JOJIKHO INocTynark okodio 3,8 xu® Bomel. B npy-
roil, Gojee mospHell paGore (1959), ykasaHHBIH aBTOP NPHBOAUT HECKOJBKO
HHBlE 3HAUEHMS OTAE/bHBIX 3JIEMEHTOB (CTaTeill NMpHXoAa — pacxoia) GanaHca
(rabn. 6).

Ta6ununa 6

Boauntit 6ananc o3. Bajixain mo ero 4acTim M AJs 032pa B 1EJOM Npx oTMeTKe ypoBus 340,4 m
(no T. P. IOnycomy, 1959)

g g
R < ® N
s B g g 2 Es
Tlpuxox, km® %A E B Lz g Pacxopn, km® E’-" § N S g
ES | 881 g% €5 | 85 ]
o g 1 2] © @ < 0
Mo m Om Mz 23 Om
TlosepxHoctamift nputox . | 10,37|3,57(13,94 || Ucnapenne . . . . . .|11,0(6,60] 17,60
ArtMocteprrie ocagku . . 1,18/0,98] 2,16
Tlopgsemustit mpuroxk . . .| 0,60|0,90| 1,50
‘Orrox — nputok . . . . |—1,15/1,15] 0,0
Bcero. . .| 11,0 |6,60/17,60 ‘ Bcero. . .|11,0]|6,60] 17,60

B vactHocrH, BennmunMHa Bofoo6MeHa coctasisieT 1,15 xm3/20d, ncnapenue—
960 mm/e0d, armoctepHble ocankd — 110 mm/200 pns 3anagHoro Danxama
v 130 mm/e00 — nns BocrouHoro.

YciioBHsl, B KOTOPHIX HaxoAuTcs Danmxamickuil GacceliH, B yacTHOCTH, €ro
-oporpaduyeckoe MoJioKEHHE 110 OTHOLICHHI0O K OKPYXKaiouiel TeppUTOPHH HC-
KJ/IIOUaeT BO3MOXKHOCTb (PUILTPAUMH BOALL B JHO 03epa ¥ TOCJAEAYIOWMI ee
-OTTOK B NOTPaHHYHBIE C 0acCeHOM paloHbl KaK B CEBEDHOM, TaK U B I0XHOM
HanpassenHax. OuabTpauus BoAbl HA 3anaf B CTOPoHY nycThind Ber-Tlak-Jlana
-C TOCJIeAYIoOWEH PasTpyskoll B AoJuHe p. Uy ManoBeposiTHA HM3-32 HHUTOXKHOM
BEJIMYMHBl HANOPHOrO TPajHeHTa M HHU3KOH (UJIbLTPALMOHHON CHOCOGHOCTH
TJIMHHUCTBIX MOPOA, CJATAOIHUX NMYycThiHIo. PHAbTpAUUsS B BOCTOYHOM HAMpas-
JIEHHH TOXKE HCKJouaeTcss XoTsi Obl MOTOMY, 4To ypoBeHb 03. Cachik-Kyab
JEXUT Ha 7 M Bbllie YPOBHSA 03. banxam. ®uabTpauus B 1HO 03epa HEBO3MOXKHA
TAK¥KE M3-38 €ro KajbMaTdkKa HJHCTHIMH OTJIONKEHHSIMH, MOILHOCTh KOTOPHIX
JOCTHraeT HECKOJbKHX MEeTpOB.

DBosee BeposiTHa noTepsi Boibl B OTHIHYPOBLIBAIOWIMXCS OT 03epa 3ajuBax
npyu KoseGaHuM YPOBHS 03epa, a TakkKe YacTHYHasi MHHAbTpAUHs Bofsl B Ge-
pera o3epa Ha OTJAe/bHBIX €0 yuacTKaXx.

O. A. Asnekus, paccMaTpHBasi BONPOC O NPOUCXOMXKAEHUH COJIEBOTO COCTaBa
.BOZIBI ApanbCcKOro Mopsi, OTMeYasI, YTo «...0LHOH M3 CTOPOH PACXOAa, HECOMHEHHO,
sSIBJISIeTCS TOTEPSA COJiedl C OTIIHYPOBBLIBAIOWMMHCS OT MOPS 3aJMBaMH, NpeBpa-
AAOHIVMHCA B 03epa ¢ CHJILHO MHHepanu3oBaHHoH panod» (1947, cip. 7).

61



BosMoxHoCTH HOTEPH BOAI HPH OTHIHYPOBLIBAHUH 32/HBOB U 38 CYeT MH(DHJIb-
Tpauuu B 6epera o3. banxam onpenensiorcst Bcell o6cTaHoBKOH osepa. Hjeanb-
HBIE JiJ151 3TOTO YCJIOBHSI HMEIOTCSl Ha I0¥KHOM nofGepexbe. 3[ech, KaK Mbl Y2Ke 0T -
Meyasu, Oeper CJOXeH TIJaBHBIM 006pa3oM Jierko OH/BTPYIOUUMH TEeCKaMud |
HMeeT YPEe3BhIYaHHO HU3KHMH YKJOH. OH CH/BHO H3pe3aH U H300WJIYeT MHOro-
YHCJIEHHBEIMH H MeJIKOBOJIHBIMH 03epaMM, OTAeJeHHbIMK 0T Danxauia Gosiee Miin
MeHee HIHPOKHMH INeCYaHbIMH Nepecwminsmu (cM. puc. 30 u 31). OuernpHo, nH-
T4AHUE ITHX 03€P B 3HAUUTeJIbHON Mepe TNPOHCXOIMT 3a CyeT QUILTpanuu Oaji-
XamicKo# BOAbl. DTOT GAakT, KaK YBUAHM HHKe, HAXOAUT CBoe IOATBEPKAEHHE
M B pacueTax conesoro 0ananca, sB/siscb HanGosiee BEPOSITHHIM OOBSICHEHHEM
HECOOTBETCTBHSI MaJIoli MHHePANU3AlMH 03epaIllo CPABHEHHI0 ¢ HOHHBIM CTOKOM
B HEro.

PaccmatpuBas 6anaHcoBble cooTHOweHus Aqa Apanbekoro mopd, JI. K. Ban-
HOB (1956) ycTaHoBHJI, 4TO MPUXOL BOAHL! B HEM TPEBLIIIAET €€ PACXOJ, NIPUMEPHO:
Ha 20 mm TNOBepXHOCTHOro ciosi B rof. Hecmorps Ha 3710 cpepruit MHoro-
JETHHH yPOBEHbL 03epa OCTAETCA TNOCTOSTHHBIM, YTO ABTOP OTHOCHT 3a CYeT
TIOTEPH BOABI NyTeM (PHABLTpALUY yepes Mlecyansiil rpyHT GeperoB. MM xe, ¢ uenbio-
NoKa3aTh 3HAYMMOCTb 3TOro (aKTopa Ha JAPYrHXx NOAOGHBIX BOfoeMax, GhUIH
npousBefieHpl OasiancoBble pacyeTs! Aga 03. Danxam (1957). B pacuerax Geunm
HCMOJIb30BAHMl TOJNBKO TPH OCHOBHBIX COCTABMSIOIUX Ganasca: peuHofi NPHTOK,
ocafk¥ W ucnapesue. [lnomans akpaTopuu npuHEManach pasHo#l 17 659 xu?.
Bananc 6ul1 cocTaBjeH Afs ABYX T€pPHOAOB — MHOroBoanoro 1910—-1928 rr.
u ManopopHoro 1941—1947 rr. Mcxonnsle U pesynbTHpyromye NU(PHl CBeLEeHb:
B Tabn. 7.

Ta6nwuwuna7
Bonuetit Gananc osepa Baaxaw

(no JI. K. DBnunosy)

‘ Tonuuna O6mem Tomuana | 06nem
Ipuxox cn05 BOABL|  popu, xac Pacxogn cnost BOREL|  ponpr, et

MM MM

1910—1928 rr. .
Peunolf npuToK . . 1110 19,140 Hcnapenne . . . . . 1150 19,900

Ocagkd . . . . . 250 4,330
Bcero. .. 1360 23,470 Bcero. . . 1150 19,900

1941—1947 rr.

Peunoit nputox . . 1010 17,352 Hcnapenne . . . . . 1150 - 19,900
Ocazgkn . . . . . 200 3,460
Bcero. . . 1210 20,817 Bcero. .. 1150 19,900

TlpeBblineHHe NpHXo/la HAJ, PAacXoloM B IEPBOM C/iydae PaBHO TOJIIHHE CIOS
210 mm/200, Bo BTOpOM — 60 Mm/200. TlonoKuTeNIbHBI BOAHEIA Ganauc osepa
YKa3blBaeT Ha CYIeCTBOBAHME HHOrO PAcxofia BojAbl, KpoMe HCHapeHus, T. e.
pacxoia Ha (uAbLTPAIMIO Hepe3 TPYHT Geperos. Pacxon na dunvtpannio ykasan-
HBIfl ABTOP paccuWTaj TaKkKe ¥ KocBenHoM myTem. Ilpedanonaras, uro cosepoit
3anac 03epa He MEHAeTCs, OH CUMTAET, YTO HOHHBIA CTOK DEK 33 BEHIYETOM coJleil,
BLINAJAOMMUX B OCAN0K, PaBeH KOJHYECTBY COJIeH, NOTEPSIHHBIX 32 CyeT
buabTpanuu:

V.S, — C — VgSe.
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Ornpegensisi U3 3TOro ypapHEHMs: 00beM NPOMU/IbTPOBABLIEHCA BOAbL — Vg
U TepecUMTHIBAA €ro Ha TOJWKHY cJ10sl TIPH PasjiuyHOl MJIOULaAHU 3epKaia o3epa,
OH TPHUXONUT K BLIBOLY, YTO €XKETOAHO (B CPEAHEM 32 MHOroJietTHe) nyTeM (ujb-
TpauHu uepe3 IrpyHT Geperog Tepsiercsi 40—50 mu cnoa Bomw .

XoTs HeXonHbE 1HDPH, Hcnoab3oBantbie JI. K. DianHOBEIM fist GasaucoBbix
pacueToB no 03. Banxan, ABHO ycrapenu ¥ B GanaHce yuTeHbl TOJbKO TPH /4B~
Hble COCTARJAIOUINE, TeM He MeHee MM COBEpIUeHHO NPAaBHJLHO NOKa3aHO 3Ha-
yeHde 6eperosoli QUABTPAIMY B BOLHOM M cosleBoM GanaHcax o3. basxauu, a Tak-
XKe M ApYyrux OacceliHOB, PacnoJioXEeHHBIX B 30He INYCTHIHB 2.

Haubosee coBepuieHnble GasanCOBLIE COOTHOWEHHA AJs 03. Danxam yera-
Hojensi M. C. CocenoBeiM Ilo cpaBHeHMIc € pAacCMOTPEHHBIMH BB
pacueTamM JPYTHX aBTOPOB, COCTABJEHHBIH HM JJisi nepuoia c 1.1 1935 no
1.11954 r. BopHBIH GanaHc caefyer cuuTaTh HanGonee 0GOCHOBAHHLIM, TAK KaK
[IPH OCYHIECTBJIEHHH 3Tolf paboThl ee aBTOpOM OBl HCIOJIb30BAaH BeCh MaTepHad,
HaxonJeHHpil 10 1954 r., a TakxKe BHINOJHEH LeJblil PAJ CrIEUHANBHEIX PACYeTOB
10 YTOUHEHMIO HEKOTOPHIX 3JieMeHTOB OanaHca. Buiue (B ranasax 11 w II1) met
yXe TIpHUBOJAHJH KOJHYECTBEHHbIE XapaKTePUCTHKH OT/Je/bHBIX 3JEeMEHTOB BOA-
Horo Oananca, pexomennyemele Y. C. CocemoBniM. Tam ke gaBajoch HX 060-
cHoBanue. [loaToMy 3flech Mbl He GyfeM MNOBTOPATLCA U B Tals. 8 npuBesem

Tatanwuasg

Bogunsiii 6ananc osepa Banxaw npu naomany Boaxoro sepxana 17 100 xm?
(mo U. C. Cocepony)

X = - E3
e = . 3 Do
o g% I ELS
THEEEF 2 18 |$;
Mpuxox = 8 = m & Pacxox =@ = =S
= b3 ® % g o ® %
d2x| 6% | 2% 9z | &1 32
Fox| C2 | H& o3| 0% | g=&
Peunofi nputox B 3anan- Wcnapenne . . .| 930 |15,90] 100,0
HYIO yactb . . . . . .| 625 (10,67 | 67,1
Peunoil PUTOK B BOCTOU-
HylO yactb . . . . . .| 179 | 3,06 | 19,2
lMonsemMuni npHTOK . . . 16 | 0,27 1,7
Ocapgn . . . . . . . .| 110]1,90] 12,0
Becero. . .| 930 (15,90 [100,0 Becero. . .| 930 (15,90} 100,0

BOJHLIN OanaHc o3epa B OKOHYATENBHCM BUAE, KAK 1OCAE OKPYIJEHHH U YBSA3KU
naer ero M. C. CocefoB. HecMoTps Ha TinarenbHOCTb NPOPaGOTKH, B NpPUBELEH-
HoM banaHce He YuYTeHhl XOTSI U Masible, HO HECOMHEHHBIE COCTABJISIOLLIHE: B NIPH-
X0Jle — CTOK BOJIbI C GepercBofl NoJCChl, B PACXOAe — 10Tepst BOALI B OTHIHYPO-
BHIBAIOLIUXCS 3aN1MBAX M NpH MHOUABTPAUMH B Gepera ozepa. BosmorkHO AJs
BoJHOTO Oananca oHM He MMEIOT CYUleCTBEHHOH pOJIH H3-33 Majioro yAenbHOTO
BeCA MO CPABHEHHIO C JAPYTUMU YsieHamH, Ho AJs cojeporo Oananca 3HaueHue
3THX COCTABJISIIOMHUX M TINaBHLIM 00pascM BICPOH M3 HMX — COMHEHMH He BHI-
3piBaeT. [loaToMy CUHTaTecsl ¢ HUMH HeoOGXOAMMO.

YaTs ONBIT NPEALIAYHIEX HCCaefcBaTeneli U B3ss 3a ocHoBy Aanusie Y. C. Co-
Ce/loBa, HaMH COCTAaBJCHbl BOLHBIH GanaHc AJjisi BCEro 03ePa B LEeJioM H OTAEJIbHO
Ins 3anajHo#l M BOCTOYHOMH ero yacteii. Bece nudpsl, npeictasssiomye cpeinye
rOJIOBbLIE 3HAUEHN A cJaraeMpiX 6ajianca, cBeeHbl B '1;86.}]. 9u 10. Bananc cocrasnen

! Tlpu pacueTe MM NPHHATH CAERYIOWIME 3HAUEHHS BEJHUHH: VpSp = 4,32 mad. m, C —

0,84 MaH. m M Scb = 3,97 2/a.
2 'oropst o duabTpauuu B Gepera, JI. K. BauHOB, no-BHAHMOMY, HMeeT B BHAY M OTIIHY-
pOBLIBAHME 337HBOB.
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Ta6nuna9

Boausiii 6ananc o3. Bamgaux B LI€JIOM NPH IJIOILAAH BOXHOro 3epkaaa 15 500 km2

= £ g z : z
22 |3 | § |48 °g |.i |5 | &
I s @ = z z e a Y
Tlpuxox gg = @ = = Pacxop gu = R = o5
| 25 (%5, L, |5 TR
=& [€53) 88 &&= =g |£53) 8% | 58
Peynoii nputok . . Vp Hcnapenue . . . .| V., | 930(14,40| 93,0
Han . . . .. 671 10,38 66,8 OTmirypoBbIBaHHe
BOCTOUHbIE PEKH 1971 3,06} 19,6 3aJIHBOB M MH-
Togsemubiii mpuToK | V 171 0,27 1,7/ ®uabTpanus s Ge-
A PHTOK | Vrioga pera. - . . . |Veep | 74| 1,04 7,0
Ipurok ¢ 6eperosoit
nonockt . . . .| Vg, 61 0,09 0,6
Ocagku . . . . . Ve | 1107 1,70 11,0
‘Cpeanee cokpaiie-
uue obwema . .| AV 310,04 0,3
Bcero ... 1004 |15, 54{100,0, Bcero ... 1004 [15,54(100,0

Ta6numa 10

Bogubiit Galanc sanapHoii M BOCTOYHOH 4acreii 03. Baaxam

- z = z
o & EES : 23 EES
=% | 8 | % ER -
Tpuxox = a = m 5 Pacxon =@ = @ &
2w 3 &% Ec: ] Ex
393! ©% 32 S22 ©% 35
HSX| O¢ HE O | O« e
3anapuuit Banxaw*
Tlpurok p. Mam . . .| 1135 10,38 | 90,0 Hcnapenne . . . . . 952 1 8,72 | 75,5
TTop3emubili NpuUTOK . 200,18 1,5 OtinypoBLiBaHUe  3a-
Iputok ¢ Geperosoii JUBOB H HHQHJILTPa- S
MONOCHl . . . . . . 410,064 0,3 uust B Oepera . . .| 620,57 4,9
Ocafiku . . « . . . . 102 { 0,93 | 8,0 Orrox B BOCTOUHYIO
Cpensee  coxpaueiie YacTb + .+« . o4 . . 2491 2,26 | 19,6
obbemMa . . . . . . 210,021 0,2
Bcero . . .| 1263 {11,55 |100,0 Bcero . . .{ 1263 |14,55 {100,0
Bocrounnift Banxamr #*
ITpuTok Bocrounblx pek | 485 | 3,06 | 49,0 Hcnapenne . . . . . 902 | 5,68 | 91,2 :
TlopseMuBI NPHTOK . 14 10,09 | 1,4 OTmHypOBbIBAHNE  3a- |
Ilputok c¢ Geperopoit JIHBOB H HHQH/ILTpaE- -
MOJOCH . . . . . . 810,06 0,8 uus B Gepera . . . 88 | 0,57 8,8 i
Ocagku . . . . . . . 122 | 0,77 | 12,3 A }
CpenHee  cOKpaleHHe
ofpemMa . ... . . . 310,02 0,4
Ilputok M3 3amagHoil ;)
YaCTH « . .+ . . . . 358 | 2,26 | 36,1
Bcero .. .| 9901 6,25 {100,0 Bcero .. .| 990 (6,25

* Maomandb sepkagaa 9160 xm?.
** Iaouanh sepkana bis xud ‘
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and nepuona 1935—1954 rr. npu cpefneil 3a 3TOT NepHOR oT™MeTKe o3epa 339,56 u
¥ COOTBETCTBYIOIIEH cpefHed mionianu BogHoro sepkana 15 500 k2. Tpesbiuie-
HHie NPHXOAA Hal pacXofioM, cocTapjsiomwee AAsa Bcero odepa 1,14 xmd/e00 unu
74 mm caos Boppl (Tabsn. 9), MBl OTHOCHM 33 CUYeT OTIUHYPOBLIBAHUS 331HBOB
" MHQUABTpaUKH B 6epera ozepa !. OTHOCHTE/IbHO YacTHHX 6anaHcoB 3anagHoro
1 Bocrounoro banxama (cm. Tad. 10) cnenyer 3aMeTHTb, YTO IPH X COCTABJICHHH
BBHAY OJIM3KAX 3HAUCHUH JJWHBI OeperoBoil NUHMH 3anajHoro ¥ BocTouHoro
banxama, a Takxke Hx 06BEMOB (CM. Tab/. 4) Mbl JONYCKaJH, YTO NPHTOK C
Geperosoli NoJlockl, cpeiHee coxpamenne obbemMa U ToTepsi BOJALL B 3ajiMBax H
Ipy HHQUILTPALMH, NOACUMTAHHEIE JJIs BCEIO 03epa, pacnpefensioTcs IpuMep-
HO TNOPOBHY MeXAY 3anafdod ¥ BOCTOUHOH vactsmu. IlosiyyeHHoe B 3anagHom
Banxame npesbuneHye NpUXofa Haj pacxofoM, pasuoe 2,26 xm®/200, npeicTas-
JisleT He 4YTo HHOE, KAaK KOJHMYeCTBO BOAHL, NOCTYyNAoMlell eXeroJHo U3 3amaj-
HOH YacTH o3epa B BOCTOYHYIO B pe3yJbTaTte JlehUIIMTAa PEYHOro NMPUTOKA B BO-
CTOYHOH wacTH. JTa BeJUUWHA BOLOOOMEHZ, NOJYUEHHAs HAMH TeM JKe TyTeM,
xaxuM ee nosyyna M. C. CocenoB, oueHb Majno pacXoOAUTCst C €ro JaHHBIMH.
Y CocemoBa oHa pasHa 2,35 xm®/200.

- B 3akmioyenne 0630pa COCTOSIHUS BOAHOTO GanaHca OTMETHM, YTO HECMOTPS
Ha omnpefieJieHHEE NOCTHXKEHMS B KOJNHYECTBEHHOH OLEHKE €ro OTAEJbHBIX 2Jie-
MEHTOB, OCHOBAHHBIE Ha MaTepHasnax GoJiee HJIM MeHee JJIHTEJNbHBIX HATYPHBIX
HabJiofleHN, Bce yKe HeKOTOophIe JaHHEBle HOCAT NPHOIHKeHHbIH xapakrep.C Gonb-
IIHM NpUOGAMKEeHHeM, Hanpumep Y. M. AxweicadusbiM, olueHeHa pojb MNOJ-
3eMHOTO TPUTOKA B 03epo (BO3MOXKHAS TNorpewHocTs Ao 100%), GesycaoBHo,
HabJ/0A4aeTCsl HETOUHOCTh NIPH pacueTe [IOTEDhb BOALI B JlelbTe HAa HCHapeHHe
# rpadenupaudio (- 0,3 -+ 0,4 ku?), HefloctaTouen paj HabMoJeHuil 3a ocagKa-
MU, HETOUHB MCXOAHLIE JaHHbie o OaTUMeTpPUM o3epa ¥ T. A. Bce 310 BMecTe
CO CJIOXKHOCTbIO GU3HKO-TeorpapruyecKHX YCJIOBHHA, B KOTOPHIX HaXOAUTCS 03€po, |
6eccopHO, BHOCHT ONpelesieHHylo NorpemHocTs B Gananc. Iloatomy B jane-
HelllleM ero cJeflyeT YTOYHATH ¥ COBEPINCHCTBOBATH.

! Ha mexaHH3Me 3THX TpOleccoB Gosee NOAPOOHO OCTAHOBHMCS Aanbile, IIPH PACCMOTPEHHH
cojeBoro GanaHca oszepa.

6 M. H. Tapacos. -




Taaga Vo

3AJAYH, OBBEM U METOAHKA
HALIUX HUCCJIEJOBAHHU

TlpoBoayMEIE HAMH HCC/IEIOBAHHMSI CTABUJH JBe 3ajauu: 1) XapakTepHCTHKY
THAPOXMMHH 03epa B €ro eCTeCTBEHHOM COCTOSIHMM K 2) NPOTHO3 OCHOBHBIX
THAPOXHMHUYECKHX IOKasareseli os3epa UpH [peANoJaraeMoM 3aperyJHpo-
Banuu p. Wau.

Kak yxe oTMeuanoch BhIIle, CYIECTBYIOWLHH 1O THAPOXHMHH 03epa Mmare-
pHAJ HMeJ1 HeNbiil PSfl CYIECTBEHHBIX HEJOCTaTKoB. DoJlee Mk Menee nogpobuo
OB OXAPAKTEPH30BAHL! JHUUIb OTAENbHBIE YYaCTKM o3epa (HAmpumep, ioro-
3anajHasi yacTh o3epa ¥ paiion 3amuBa DBepThic), THAPOXUMHYECKAs CHEMKA,
Boiriosinennast 11, ®. JlompaueBbiv, 6blia CHJBHO PACTSHYTa BO BPEMEHH, XU-
MHUYECKHH cOCTaB BOALI B OOJNBIIMHCTBE CjyuaeB XapaKTepH30BasICs HEMOJIHBLIM
aHajM3oM # T. 4. TlosToMy, Jame Iocjie CHCTeMATH3aIHH, MaTepHas HCCIeo-
BaHU# NPOLILIX JIET JaBaj Juiib ofliee NpeiCcTaBieHHe o THAPOXUMHH Bojoe-
Ma ¥ Mor OBITh HCIOJIb30BaH JRIIb AJIs OPHEHTHPOBOYHOTO Nporro3a. Ocobenso
cnafo GbinM H3y4eHsl OHOTEHHBIE BeHIeCTBA M rasoBwlii cocTaB osepa. Coeno-
BaTeNbHO, HaM HeobXofauMo OBIIO TOBTOPHO, N0 BO3MOMKHOCTH B CXKATHIE CPOKH,
NPOBECTH MOAPOOHBIE THAPOXUMHUECKHE CHEMKH BCEro 03€pa B LEJoM. ITu
CbEeMKH fAanu Opl mpeAcTaBjieHre O THAPOXHMHH BOAOEMA B OTAEbHLIE TOAHI,
UTO TIPY COMOCTABJIEHHH C MaTepHalaMi NPOULIBIX JieT Aano Obl CBEAEHHUS O AH-
HAMHMKE XMMHUECKOTO COCTaBa o3epa 3a Oossiune nepHofnl. CranuoHApHbIE
HaOJOeHNsT HAa o3epe TO3BOJHJIM Obl CYAHTb O IONOBOM DEKHME.

CorsacHo stomy ofumiemMy miawy, HaMd Ha o3. banxam B 1955—1958 rr.
ObUIH TIPOBeJieHbl TIoJieBbie HecqefoBanus. Jletom 1955 r. 6eia ocymiectBiena
nepBasi PEKOTHOCUMPOBOYHASI SKCIENMIHOHHAS Toe3Ka Ha 03epo. 3a IecTb
aueil (c 29 wionst no 3 aBrycra) ¢ cygHa M3 o3epa Obun oToGpaHbl NPoCH BOLL
IJist XHMHYeCKOTo aHaiu3a u3 35 MyHKTOB, OTCTOSIMX APYT OT ApPYTra HA pac-
crosiuun 15—20 xx, Ha Tpacce: noc. Kyfiras— r. banxam — noc. Kaparma-
rad '. Mapupyr ciefoBaHus CyAHa nokasas Ha puc. 38. Ha osepe Obljio Takxke
HaMeueHo ueThlpe MYHKTA Ul exeMecssugoro oréopa npod Bofel: cr. Yurasak, -
r. Danxam, moc. Kapawaraun, noc. bBypawo-TioGe. [lpo6el Boasl B 3THX
NYHKTaX ot6upanuck B 1956—1957 rr. cernio I'mapomereocnyx6ut Kaszaxckod
CCP u nepeculianuch B HHCTHTYT. JleTom 1956 r. 3a 35 nue#t (c 26 wioHs no
29 miogs1) 6bla1a BeIOJIHEHA NO/Ipo6HAs THAPOXMMHMYECKAs. CheMKa BCEro o3epa.
B ocHOBY cheMx# Obl1a HMoJI0¥KeHa JeCSTHKUIOMETPOBAS CeTKa C oOmUM KOJH-
yecTBoM crauuuii — 173 (cM. puc. 38). Taxkan ke cpeMka Oblia TOBTOpeHA
aetoM 1957 r. 3a 16 pueit (c 30 uond no 15 wions). B 1955—1957 rr. usywanu

rIaBHBIM 06pasoM WOHHHII cocTaB Bofsl. B mnpoGax ompemensau Cl, SO,

HCO;3 -~ COs, Ca™+ Mg", Ca”, pH n temmeparypy. OnsoBpeMenHo onpenessi-
JIX TIPO3PAYHOCTH BOJb!, METEOPOJIOT HYECKHE YCJIOBUS U Ty6HHE 03epa. B 1958 r.

1 TIpo6u1 oT6HpaAHCh NPH TMOMOUIH GatoMeTpa cHcTeMbl PyThepa.
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npennouTerse OBIIO OTJAHO H3Y4eHHI0 OUOreHHBIX BelleCTB H ra3oBOMY COCTaBY.

Pd6ora 6bli1a npoBefiesa Ha 60 paBHOMEpPHO PACOJIOXKEHHBIX HA 03€pe CTAHIHAX

3a'24 pusa (¢ 25 wions no 17 asrycra). B mpo6ax onpefeasau pH, CV, Ppaer,

PQ4 , NHy, NOg, NO;, SiO2, 0KHC/I5€MOCTh, PACTROPEHHEIH KHCI0poX. B BoCh-
Ml IYHKTaX 03epa (B LEHTpPe KaxJoro U3 BOCHMH BHiieJICHHBIX PaHOHOB) orpe-
JejieHne OWOTEHHEHIX BewecTB ObLIO TPOBEEHO TO PaCIIWPEHHOA Nporpamme.

iy [+
3Hech JOLOJHUTEbHO Obiniu onpeneseHsl Pran, Npan ¥ Npaer. Kpome Toro,

B 3anapgHoM u Bocrounom Danxauie 6blJI0 MPOBEJEHO N0 OAHOH CYTOUHOH CTas-
LMK, UMeBIIeHl ryaBHOf Iesblo HaGMIONEHUs: 32 CYTOUHBIM XOJIOM KHCJIOPOAA.-
Kak ¥ B npomuisie Tofbl ONpefensisid NPo3payHoCTb BOALI, TIYOHHLL H MeTeo-
poJioruueckue ycsoBusi. Ha MHOrHX CTaHIMAX HapsAy C NOBEPXHOCTHBIMH IPO--
6amu BoAn (0,5 M) orOGupanu TpHUAOHHLE.

Ilna cocrapjenus cosieBoro GamaHca B mepHoj 1956—1957 rr. Hamu 6bln.
OPraHM30BaH eXeMeCAYHBIH oT6op Npo6 BOAH A XMMHMYECKOTO aHajausa H3:
pek Wan, Kaparan, Ax-Cy u Jlenca B ctBOpax, IO BO3MOXKHOCTH Haubojee
O.TH3KO PAacHOJIONKEHHHX K YCThbsIM, a B mnocesnkax Kapamaran m Bypuo-TioGe
B 3TOT XK€ IepHoJ, Ha THApPONOCTaxX JJiA aHaju3a oTéupaju  arMocdepHble
ocanxu. OnHOBpEMEHHO C THAPOXUMUYECKol cheMKol o3epa B 1958 T. B HIKHUX
TEUEHHSIX PEK, BIAJAIOMHUX B 03€po, N0 PaCIIMpEHHOH nporpamMMe GbUIM OINpe-
JeneHn GHOTEHHLIE 3JIEMEHTHI.

HecomHenHBIH uHTEpEC TPEACTABJANO HECOOTBETCTBHME MMEIOMErocsi B
03. banxam 3anaca cosefl co CpokKoM, B TeueHHe KOTOPOTO 3TOT 3amac Mor o6-
pasosarbcsl. OyeBHAHO JOJKEH CYHmecTBoBaTh HEYUHTHIBAEMBIH paHee NOCTOSIH-
HHIH pacxof cosielt u3 o3epa. [lpeanonaranocy, 4To TAKMM PACXOLOM MOMKET OHITH.
HoTeps cojiel B OTIIHYPOBHIBAIOIUXCS OT 03. Dajxam npH ero cokpameHuu
3aJlUBaX H 03epax C MOCJEAYIONIMM pPa3BeHBAHUEM CYXHX coJiell BeTpaMu u
3aHOCOM o03ep TecKamu. [l TpoBEpKU 3TOTO TPEATONOMEHHs HamMu Obuia
o6ciefloBana 3HaYATeIbHAS YacThb noGepexkbsl o3epa (IyiaBHBIM 06pa3oM 10XKHOTO),
ceBepHas yacTb AeJbTel Vlin M oToGpaHsl mpo6bl BoAbL M3 IPUJETralomux K I1o-
Gepexpio 03ep (cM. puc. 38). Bonee moppoGHoe obcrefioBanue AeNbTH GBUIG
ocymecTsiedHo skcnenuuueit Jlabopatopuu oseposefeHus AH CCCP (mavann-
suk ‘B. M. Karauckas) B Teuernue 1955 u 1957 rr., KoTopas otoOpajia npoOsi
BoLl U3 58 03ep H NpPOTOK JAeabThl. MecTonoJioKeHHe NYHKTOB 0T60pa yKasaHo
Ha puc. 13. XumMueckuii aHanu3 3THX NPo6 OBUI BLIIOJHEH HAMH.

Kpowme nepeuncieHHBIX IOJIEBBIX HCC/IeoBanuil 03. Banxamr u [Tpubanxaubs,
B 1955 r. Hamu 6B COBEpILEH OCMOTP C CaMoJieTa JOJHHBI . FliH, HeKoTopsix
ee TPHTOXOB M LeHTpa/JbHOofi uacTy JespTel. B 1957 r. na demore ypasnocs
npoexars 1o nporexam Haper, Mp, xuiens, sarem Beepx no Muau mo moc.
Wnufickoro u obpatHo fo 03. Banxaur ¢ ofHoBpeMeHHEM 0TGOpPOM NPo6 BOLEL.

B 1956 r. ruppoxumuueckas cheMka Oplia BLINOJIHEHA Ha APEHIOBAHHOM
cyane «Kacnuen», B 1957 r.— na cynase «[Mamy6afiy u B 1958 r.— Ha cynue
«l Masy. BOJBIIMHCTBO THAPOXHMHUECKHX ONpeeseHUi HPOH3BOAUIM CPA3y
Xe rocye ot6éopa npobel B NoJieBoji XMMHUECKOH 1a60paTopuH, pacnosioxKeHHoH

na 6opry cyasa. Ha mecte onpenensmn Cl’, HCO, + CO;, Ca™ + Mg", Ca’,
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pH, PO;, NH,;» NOe, NO;, SiOs2, OoKHUCISEMOCTb W PACTBOPEHHBI KUCJIOPOA.

Ipo6bt Bombl st onpenenenust B #uxX SO,, Py Npax 1 Nooe aHATHSHPOBANH
B J1a6opaTopuH HHCTHTYTA.

Ulpu mpoBefenMd THJ) OXMMHMUYECKHX ONpeeesnil Ioab30Banuch NpPEHMY-
LIECTBEHHO PYKOBOJACTBOM HO XHMHUYECKOMY aHAiM3y Boj cywd (AjexuH, 1941;
1954). Copep:kanue HMOHOB XJopa OCHIUHO OTpEIENsiIM aPTEeHTOMETPHUYECKH,
npu ManoMm xe coniepxannu (10 u Menbine me/la) — mepxypomerpuuecku (Kpio-
xoB u Homukoc, 1955). Cogepkanue cynbpaTHEIX HOHOB ONPEAEJANH BECOBIM:
metofom B BHie BaSO,. Cymmy ruapoxapGoHaTHeIX M KapOOHATHBIX HOHOB:
(kapOoHaTHAs MIENOYHOCTL) ONPENesii TPSMbM THTPOBAHHEM CONAHON KHC-
JIOTOH B NPHUCYTCTBMH METHJIOBOTO OPAHMKEBOIO C NPOAYyBaHHeM NpoGH BO3ALY-
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xoM, JumenspM CO,*. CyMMY HOHOB Kajblusi ¥ MarHmus (2XeCTKOCTb) omnpege-
JAJIM TUTPOBaHWeM mpoObl PAacTBOPOM TpUJOHZ D B NMpPHCYTCTBUM XpOMOTeHa
yepHoro ET-00, copepXanue MoOHOB KaJblMs -— THTPOBAHHEM TeM e PACTBO-
pom TpuioHa B ¢ mypekcuioM B KauecTBe MHAuKaropa (Pecenko, 1955). Co-
JlepKaHHe HMOHOB MAarHHSl DACCYHTLIBAIH IO PAa3HOCTH MEXKAY KECTKOCTBIO H
coflepxanueM kanbiusg. Obmiee cofiepKanye MOHOB HATPUSI W KajMsl BRIYHCIA-
JIY TIO PasHOCTH MeXAy CyMMOH aHMOHOB H CYMMOH KaTHOHOB B me-3x6/4. ns
HepecyeTa BHIUUCJIEHHOTO COAEPIKAHHUS CYMMBbI LIEJOYHBEIX METANJIOB M3 Me-3K6/1
B M2/A TIOJYYEHHYIO BEJMYHHY YMHOXKA/IM Ha SMIMpUUecKHi Ko3(puuuent,
paBubil 25 (Asexun, 1954) 2. ‘

Besuunny pH ompefiesisiiv KoJOpHMETpPHUECKH ¢ NpuMeHeHHeM OydepHsix
pactBopoB ¢ TouHocThio A0 0,05 (uuTepBan mikann 0,1 senuuunsl pH), satem
BHOCHJIH TeMIEpaTypHYIO, a IOC/Je ONpeJeJeHHs] Cofep:KaHus IVaBHEHIIHX
HOHOB M coseBylo monpabkH. CofliepKaHHe HUTPHTHBIX W HHUTPATHLIX HOHOB
OTpefeNsaNM KOJOPHMETPHUECKH: HHUTPHUTH — IPH Iomomu peakTHBa I'pucca,
HHUTpaTHl — C JAudenunamusoM.  OnpeflesieHue KpeMHUs TakKxKe IPOH3BOLHIIN
KOJIOPHMETLHYEeCKH ¢ MosmbaatoM amMmoHHs M pacTBopoM K,CrO, xax cram-
aapToM. OKHCISEMOCTb ONpEefe/siid NepManrasaTHBIM MeTOLOM B INEeJOYHOH

cpefie, CofiepiKaHHe PacTBOPEHHOTO B Bojie KHCJIOPOAA — OGBLIYHBIM HOAOMETpPH-
yeckuM metoioM. Cozepxaunue docdopa — Ppaer U Pray ONpefensyii  KoJopH-

METPHYECKHM METOfloM C MOJHOICHOBBIM pacTBopoM. B oTaHuHe OT MeToAa
HarpeBaHMs npoObl € KOHICHTPHPOBAHHOHW CepHOI KHCHIOTOH, NPHMEHSAEMOTo
AN paspylIeHHsl opraHuueckoro docdopa U NepeBofia ero B HeOPraHHWYECKHH,
HaMH OBUI MCIOJIb30BaH MeETOZ «MOKPOI'o» COXKKeHHst ¢ GepToJieTOBOH COJIbIO,
3HAYUTEJBHO COKPATHUBIUMA BpeMsi onpefiesieHdsl Pg,, (Kammun u fap., 1959).

Cofiepicanue pasaHyHbIX PopM a30Ta — Nimee NOowk i Nyaq ONpefensiu KoJjo-
pUMeTpHUecKH IpH moMomu peaktusa Hecciiepa. IlepeBop opranuueckux Qopm
B HeopraHHuecKue IIPOU3BOJUJH TaKKe METONAOM COXIKeHHS ¢ OepToseToBoil
CONBI0 C TOCJIEAVIOmEed OTTOHKOH aMMmuaka BofsiHbIM napom ([simixo, 1953).
Onpesieniene NPO3payHOCTH INPOU3BOAMAM TNpH moMomy Jucka Cekku.

Ins xapakTepuCTHKH BoJ MCIoJb3oBaHa kjaaccupukamus O. A. Asexuna
(1946), xoTtopasi 1o CPaBHEHUIO € KJACCHPUKALMAMYU, NPEIJOKEHHBIMH APYIHMH
aBTOpaMH, siBJsieTcs HauboJiee TIPOCTOM, YeTKOH M B TO 3Ke BpeMs B HEKOTOpOH
mepe OOpHCOBHIBAIOIEH TI'eHe3WC NPHPOAHBIX BOJ.

1 B yKasaHHOM MeTOfe BMecTe ¢ KapGOHATHHIMH COeIMHEHHSIMH THIPYIOTCS H Npoyde cja-
Gole kucJoTH (dochopHas, KpemueBas, GOPHAs]), H MO3TOMY B J[eHCTBHTeJbHOCTH NONYHAJIH
BeNHudHy oblieil meiouHOCTH (B skBHBasneHTe Hp,COg). OnHako Anst GOMBIIWHCTBA IPHUPOAHBIX
BOJ, B H 4acTHOCTH Ans 03. Dajxai, kapGoHaTHas I/ IOYHOCTh HACTONBKO BeJiHKa 1O CPaB-
HEHHIO CO LIEJIOYHOCTHIO H COJMSIMM APYIHX KHCJOT, YTO IPAaKTHYeCKH B GOMBIUHHCTBE CIy4yaeB
MOXKET GhITh MPHHSTA PaBHO O6LIeH e OUHOCTH. '

2 CoOTHOLIGHHE KOHIEHTPAauUMH# HaTpHA M Kajausd B GanxaliCKOH BOJE COOTBETCTBYET
9TOMY KO3(phHIHEHTY.
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I'zasga VI
THIPOXUMHU I NPUBAJIXAUWDbS

DopMHpOBaHKE XMMHUYECKOTO COCTABA BOAL! 03. Dajixail, KaK U BCAKOTO ApY-
rOro BOAOEMA, OmpefessieTcss BCEM KOMILJIEKCOM (DH3UKO-reorpadu4ecKHX ycJjo-
BU#, TOCIOACTBYIOIUX B JaHHoM Gaccefine. B uacTHOCTH, TMAPOXHMHS 03. ban-
Xau TecHO CBf3aHA C THAPOXHMHEH MuTamux 03epo Box. OCHOBHEIX TAKHX HC-
TOYHHMKOB TPH — peuHble, NoA3eMHble ¥ aTMochepHbLIE BOJIBI.

1. ATMOC®EPHBIE OCAAKH

CBefleHUsT O XUMHYECKOM COCTaBe aTMOChepHLIX OCafKOB, BbINajaOIUX
B Ilpubanxambe, uMeroT ABosiKuil unTepec. C OAHOH CTOPOHDLI, ST CBEJCHHS
Aaior ofuiee NpefcTaBjeHHe O COCTaBE aTMOCEPHBIX OCaZKOB, KOTOPHIH (GopMu-
pyercd B crelMQUUECKHX YCIOBHAX IIYCTHIHY, TOKPHITOH COJIOHYAKAMH H COJIf-
HBIMH O3epaMy, ¢ APYrofl — NO3BOJISIOT KOJHYECTBEHHO yueCThb NOCTYIJIEHHE
cojteit B 03. banxam u3 atmocdepri. Tlocnennee HeOGXOAHUMO [Jisl COCTABJEHHSA
coneBoro 0ajlaHca 3TOrO  BOjOeMa.

B npocmoTpeHHOU JuTepaType CBeJEeHHS O XMMHYECKOM COCTaBe aTtMmocdep-
HhIX ocankos [Tpubanxambs orcyrcTBoBa M. [1o Hauiel npock6e B nepuoz 1956—
1957 rr. T'uppomereocayxGoit Kaszaxckoii CCP npousBopuicsi c6op armocdep-
HBIX OCaJIKOB B IByX NyHKTax — B Kapawmaraue u B Bypimo-Tio6e. Ocaaxu co-
Oupajuch B CTaHAApTHHIE JOXKAeMepnl ceTu IuapoMereocsykObl COIJIACHO Ha-
IUMM MHCTPYKIHMSAM. BBHIY .He3HauuTe/bHOTO KoOJHYecTBa ocagkoB B Ilpubas-
Xalmbe, & TaKKe MajJblX PasMepoB JOxAeMepoB, o0beM BOAb, CcOGPaHHOH nocje
KaxJoro JOKAs, Obl1 HeJOoCTaTOuYeH [Jsl NPOBEAEHMSI XUMUUECKOTO aHajmsa.
Ilostomy aHanu3y nofBeprasach npo6a, nojyueHHas cMelleHueM Npo6 BOJbI,
cOOpaHHBIY BO BPEMS HECKOJbKHUX JOXKJeH (HJIH CHEronajos).

CocTaB coOpanHOH YKasaHHBIM Cc1IocOGOM NPOGH! OTpPaXKaeT CPeHUH cymMmap-
HBIH cocTaB coJiedl, BHOCHMBIX B 03€pO C aTMOC(EPHBIMH OCaAKaMH, KOTOPLIH 3a-
BHCHT OT CYXHX 30JIOBBIX COJlei, 3aHeCeHHBIX B atMocdepy ¢ cymH BeTPOM, H €O-
Jiell, yBJieUeHHBIX BeTPOM ¢ OpHI3raMHu C TIOBEPXHOCTH BojgoeMoB. VIMeHHO 370 Ba-
JIOBOE COJiep:KaHue coJsiell, NOCTYNaomux U3 atMocdeps!, Mbt GyleM B JajbHel-
IIeM Y4YUTHIBATH IIPY COCTaBJEHHU coJieBOTO Oananca osepa.

Pesynbratel xumuueckoro asanusa atMmocdepHwix ocafxos IlpuGanxamibs,
npuBefeHHple B Tabs. 11, yKaswpBalT HAa 3HAUUTEJBHYI0O MX MUHEPAJH3alHIO.
Munepanusauus Konebnercss B npefenax 64—417 me/a, cpeiHee ee 3HayeHHE
180,1 me/a. Dra BequuuHA B YeThipe pasa TPeBHIIIAET CPEIHION MUHEpaJH3aLHIo
atmocdeprrix ocankos no CCCP, xotopasi, no E. C. Bypxkcepy, cocraBasier
44 5 me/a.

Takasa 3HauuTenbHass MHUHepanu3auus ocafkoB [lpubanxambs HaXOAUT
cBoe OGbsiCHEHNE B CBOeoOpasuu (U3HKO-Teorpaduueckoil 0GCTaHOBKH. 3/1€Ch
Ha6ioflaeTcsl COueTaHHe IIeJOTO psifa YCJAOBHil, CNOCOGCTBYIOMIMX NOBBLILIEHHOM
3aco/IeHHOCTH aTMoc(epHBIX OCafKOB -— BHICOKAsl 3aCyUIMBOCThL KJMMaTa, Xa-
pakTepHasl AJis IYCTHIHM, HaJHYHe COJIOHUAKOBHIX TOYB, MHOMXKECTBO GOJBLIMX
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¥ MaJBIX 03ep, COAepKalUX cyXue, Jerko pasBeuBaiowuecs BeTpoM CoJld H, Ha-
KOHEl, CHIbHEIE BETPHI, 4ACTO Hocsiue xapakrtep Gypb.

Hau6osee MOIHLIM HCTOYHUKOM JJIsl 3acojieHusl atMocdeprt aBasercs paii-
on IOxuoro [TpuGanxambs ¢ MIMPOKO PA3BUTHIMH COJIOHYAKAMH H COJISAHBIMH 03€-
pamu. IlosTomy aTMocdepHbie ocanku, coOpanseie B Kapamarase, HMesnM Hau-
GoJiee BHICOKYIO MUHepanusanuio (B cpefineM 265,7 me/1). Munepanusanus atmo-
cdepHBIX OCaAKoB, BHIajamluiux B palione Bypiro-TeGe, rae ofmue ycnous
Oosiee Gnusku X obcranoske, rocuojicrBymomelt B Cepeprom IlpuGanxampe, u
PACTIO/IOKEHHOT0 Ha 6oJiee 3HAYUTEJILHOM PAcCTOSIHUM OT YKA3aHHOTO HCTOUHHKA
3acoJieHus, SHAUNTENbHO HuXe (B cpensem 94,6 me/2). Ho u 31ech oHa foROMbHA
BeJIHKa.

B cocraBe atmocdepHbiX 0CaJKOB 3aMeTHy0 posb HrpanoT uHon HCO',,
SO, u Na' + K. Tlpu nepecyete HOHHOTO COCTaBa HA COJIEBOM B aTMOCKEPHBIX
ocagkax Kapamarasna HaxoguMm cy/ab@aTsl HAaTPHS M Mar"us, B ocafkax byp-
mo-Tiob6e — cony. Kaxk yBHAUM HUXKe, 3TH COJIH, OCOOEHHO CyNb(aT HATPUS, iil-
POKO pacrmpocTpaseHsl B COJIOHYAKAX W o3epax. K Bonpocy o pa3BeMBaHMH coJlefi
BETPOM Mul GoJjiee TIOAPOOHO BepHeMCsl HUKe. 3Jiech yKe OTMETHM, YTO IOBBILIEH-
Has MHHepajus3anys arMmocepHuX ocankoB Ilpubanxaiibs He CJAYMHT HCKJIO-
yeHueM, a SIBJSeTCS 3aKOHOMEPHOH HJisi aHaJIOTUYHBIX PETHOHOB. DTO BHIHO K3
LaHHBIX TabJ1. 12, The npyBelieHH HEKOTOPLIe CpefiHHe BeJHYHHLl MUHEepaiH3auun
aTMOCQEpHBIX OCAZKOB, MOJYYEHHEE DA3HBLIME aBTOPAMH, B CONOCTaBJIEHMH C
HamuMe gandsiMu 1o [pubanxamsio.

Ta6numa 12

Munepanuaanusi aTMOC(EPHBLIX OCajKOB B HEKOTOPBIX PaiOHAX APUIHOH 30HBI

Cpenuas
Pation Bpemm;;e;ﬁmone- MH;;?LP;HH,H- Astop
M2la

Oxnass Yxpauua, cr. Acxarnus Hosa -

(8 25 km or CuBama). . . . . . .|1951—1953 rr. 82,0 E. C. Bypkcep u ap.
) (1954)

Kacnuiickoe Mope, paiionnl Anmepon- .
ckoro m-oBa M KapaGorasckoro npo- '
JAUBA o o+ -« v e o v oo oo .. .| 19471948 rr. | 117,0 | JI. K. Baunos (1950)

[Mpruxacnyiickasg HH3MEHHOCTh:

cr. Backynuag . . . . . . . . .| 1936—1937 rr. | 398,0 H. H. Ycos (1940}
CT. DABTOH . « « « + - « . . . To xe 196,0 To xe .
cr. Anexcangpos-Taii . .. » » 156,0 » »
‘cr. Hopoysesck . . . . . . . . 1936 r. 177,0 » »

Honrna 3amapworo Manwwa, cr. Ma-
upiucko-Ipysckas .. . . . . . . . .| 1953—1955 rr. 92,3 M. U. Kpupenuos
: - (1961)

[Tpubanxamwne:

moc. Kapamaran . . . . . . . .|1956—1957 rr. | 265,7 M. H. Tapacos
moc. Bypmo-Two6e . . . . . . . 1956 r. 94,6 | To xe

B cuay 3HauuTeNbHON MuHepanu3aluM atMocdepHEIX OCAiKOB, Jaxe TpH
upesBHMaiiHO- ManoM UX KosandectBe (110 mm/200), cymmapHoe nocTymjieHue co-
neft u3 arMocdepsl Ha TOBEPXHOCTh 03. Dasxaml KoBoJibHO Beauko. Ecam mpu-
HATb, YTO CPeRHSS MuHepanusamus aTmocdepHblx ocaikos Ilpubanxames co-
crasiasger 180,1 me/a ¥ cpeaseroioBoe HX KOJHYeCTBO, BpiNajaioliee Ha
nosepxHocTh o3epa,— 1,7 ku® (cM. 1. IV), To cymmapHoe ropoBoe mocryrie-
Hue coJielt B3 armocdepsl B 03epo focturaer npumepdo 310 Teic. m. Kak yBuaum
HMDKe, 3Ta BeJHUYMHA cocTaBaseT okosio 10% OT peyHoro MOHHOTO CTOKA B 03€po
U, C/efOoBaTeNibHO, UIpaeT 3aMeTHYI0 posib B cojieBoM Oasance nocsefsero. Ha
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TIOTNIOJTHEHHE COJIEBOTO 3araca 0o3epd, HaxXoAsAerocs B paCTBOPEHHOM COCTOSHMH,

HJIET TOJIBKO HEKOTODas yacTb M3 OOIIero KOoJHyecTBa coJjefl, BHOCHMBIX B 03epo
u3 atMocdepnl, TAK KaK 4YacThb HX YKe B CAMOM O3epe BhINafaeT B 0CafoK (cM.
HHKeE).

B ra6n. 11 npusened cpeiHuil XHMHuecKHH cocTaB aTMocepHBIX ocaf-
KOB C Y4eTOM OCaKJeHHS KaabUuTa u fosioMuTa !, C yueroM OCaxKAEHUA Kajb-
UuTa MHUHepasusanmus atmochepHBIX OCanKoB cocrtaBasier 127,2 me/a, a ro-
J0BOE KOJIMYECTBO MNOCTYNAIOMMX C HUMH B 03€pPO JIETKOPACTBOPUMEIX COJlefl —
0kos10 220 THIC. M, C YUETOM OCAXKACHHS KaJbIMTA M AOJOMHTA COOTBETCTBEH-
Ho — 87,0 me/a u 150 THIC. M.

2. PEKH

[lpu paccmorpenun rupporpaduu DBanxamickoro Gaccefina ObIIO NOKA3aHO,
4TO pelnaloniee 3HayeHHe B NUTAHUM 03. Dajxamr UMeloT pekH, BIajdiolmue B He-
ro ¢ jora, a umenHo: Mnu, Kaparas, Ax-Cy u Jlenca. Peku ke ceBepHOil uactu
Oacceiina, rnaBHBle u3 KoTopeix Asrys, Daxawmac, Toxpay u Mounth, 3a
HCKJIIoueHHeM Asrysa, mOBepXHOCTHOTO IPHTOKA B 03€PO IOYTH He AAIoT.

B ruipoXuMyYecKoM OTHOUIEHUH TiepedHC/IEHHBe DeKH, OCOOEHHO B YacTH
COlepXKaHUsi B HUX GHOTEHHBIX 3JIEMEHTOB, u3yueHwl cjabo. Vimerouiuecs U Hc-
0JIb30BAHHEIE HAMH JAHHbIE 10 THAPOXUMHH 3THX PeK OTPaHHYMBAIOTCH Hepe-
I'YJSIPHBIMH CBEAEHHMSMH O XMMMUYECKOM COCTaBe, ONYOJHKOBaHHBIMH B I'HApo-
JIOTMHECKHX eXerofiHuKax 3a Iepuop 1936—1955 rr., Kparkoit X XapakTepH-
cTHKOH, npuBefennoit B Mouorpaduu O. A. Anexuna (1949), u pesyapraramu
Hamux Gosiee WM MeHee peryJjdapHbix Habsofiednii B 1956—1958 rr.

TlockoabKy ycsoBUSL OPMHPOBAHHS XMMHYECKOrO COCTABA BOABI IOKHBIX H
CeBepHEIX NPUTOKOB 03€pa CHJILHO OTJAHYAOTCH, TO ¥ THADOXMMHUYECKAst Xapak-
TEpUCTHKA 3THX JBYX TIPYNIl PeK pe3KO pasJjuyHa.

HOscroie npumoru

OéLU,I/IM A1 PEK, BHAAAOIIHUX B 03€PO C iorda, sB/deTCAd KOM6HHI/IpOBaHHOG
nuTapne 3a CUeT BBLICOKOTOPHBIX CHETOB U JIEAHHKOB, aTMOCQJeprIX OCaJKoOB H
NOA3EMHLIX BOJ. Bce onu mo BBIXOe U3 Top, Npexae ueM JOHECTH CBOU BOILLI pi{e}
03. banxam, nporekapT B 30He NPUOATXAICKHX NYCTHIHb. Pasmuyaiorcs 5TH
pexu o6mieH BOLHOCTBIO Y Jl0J1el yuacTusa B X NHTAHWU TPeX YKA3aHHHX COCTAB-
AsomHUX. B cooTBeTCTBUH € 3THM B THAPOXUMHUYECKOH XapaKkTepHCTUKE yKasaH-
HBIX pe€K, Hapsny C 0611LHMPI ‘yepTaMmH, e€CTb HEKOTOphble pasJ/UuyHsd.

Ha puc. 39—A42, no pesyavraram Hamux HaGlofeHUH 3a nepuop 1956—

1957 rr., conocraBiensl BHYTPUIOAOBEHE M3MEHEHHS! COAEPKAHHS TJaBHeHIHX

HOHOB B BOJie PeK ¥ MHHepaJH3alluy 3TOH BOABI C pacxofaMM pek. PesysbraThi
XHMHYECKOTO 2AHaJK3a BOABl IIpHBeAcHH B Tabsa. 13—16.

Munepanusauus Vau 3a ykasanuslil nouTH ABYXJIETHUH NepHof KoseGanach
or 216 po 454, Kaparana — ot 160 po 415, Ak-Cy — or 215 mo 620, Jlencst —
ot 190 10 430 me/a. 1o cocraBy Bofa pex KPYIVIBIA I'oJi MPUHALJIEKAJA K THAPO-
KapOoHaTHOMY KJaccy Tpynmsl Kaablus. Tonbko B Bofe Ak-Cy B 1957 r. Heko-
Topoe BpeMsi [IPEBAJHPOBAJNU HOHBL HATPHUS.

Ofbuee npeiacTaBjeHHe O BHYTPHTOJOBOM peXHMMe MHHEDAJIH3aLMH DEKH U
O €ro CBfI3H C PeXHUMOM PAcXOfiOB MOXKHO HMeTh Ha OCHOBAHUH COOTBETCTBYIOMHX
CPEJHMX MHOTOJIETHMX NAHHBIX, CTAAKHBAIOIMUX Pasjidyde THIPOMETEOPOJIOTH-
YeCKHX YCJOBHH OTHAeanbHBIX JeT. Ha puc. 43 comocTapjieHbl CpefHeMecsuHble
MHOTOJIETHME BEJHYMHBEI * MUHEpa/H3al¥H C BeJHUYMHAMH CpeJHEMeCSYHBIX

1 Ilpu BEIUMCIEHHHM COCTaBa C YUETOM OCAX/EHHS KaJbLHTa OTGPACHBANHUCE BeCh KANbUU
I 3KBHBAa/IEHTHOE €My KOJIHYEeCTBO KapGoHAToB. IIpH BEIUHCJEHHH COCTaBa C Y4eTOM OCaXKAEHHS
KaJabLUHUTa H JOJOMHTA NOMHMO ' TOrO0 OTGPACHBANACh OCTABIIAACH HacTh KapGOHATOB ¢ 3KBH-

BaJIEHTHBIM € KOJIHYeCTBOM MarHHusd.
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Puc, 39. BuyTpurollopsie naMeHeHHs COTlepanus IyaBHeHIMX HOHOB B Bofie p. MnH_u pacxo-
LOB peku y ypounma Yw-xapma (1956—1957 rr.)
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Puc, 41 BuyTpHrononse W3MeHeHUS! COAEPIKAHUs TIMABHEHIIHX HOHOB B BOJe
. Ax-Cy u pacxofios pekn y noc. Kyp-Ax-Cy (1956—1957 rr.)
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Puc. 42. BHYTpHrofloBble H3MEHEHUsA COAEPMKAHHS IVIaBHEHLINX HOHOB B Boje p. Jlenca
: U pacxoioB pexH y cosxosa Jlemca (1956—1957 rr.)
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Puc. 43. CpelneMecsiuHble MHOTOJIETHHE DEXCHMBI MHHEPAJH3allMH H PAcXOJOB IOKHBIX MpHTO-
xoB Basxama. ([TepHOZB! H CTBOPHI, [0 KOTODEIM MOJNy4eHb! BeHUHHBI PACXOAOB, CM. BhILE B

NOSICHEHUNX K PHC. 12 ¥ 18; TePHOME ¥ CTBOPHI, 10 KOTOPHIM HCIIONb30BAHE JaHHBe XUMHUGCKHX
HaOMIOJeHuH, <M. HmXKe B Tabn. 13—16)

MHOTOJIETHHX PACXOMOB JJisl UeTHIPEX paccMarpuBaeMblX pek. W3 KpuBBIX 3TOTO
pUCyHKa BHAHO, uTo y MM MakcuMa/bEble BeIMUMHBI MHHEPAJH3alny BOLbL [IPH-
XONATCS. HA 3UMHHI Ce30H, KOIJa pacxoisl MHHUMaJbHLL. C Hayaja BeCHBI MH-
HepaJM3alus HelpepulBHO NajaeT H HAMMEHDBIINX BEJHUYMH JOCTHraeT B HioJe-
aBrycre, KOrjia B pe3yJbTaTe MHTEHCHBHOTO TasiHUSI CHETOB H JIEAHHKOB B TO-
pax pacxOfbl PeKM JOCTHIaloT MakcHMyma. HampoTus, oceHblo MHHepanusa-
s YBeJUUMBAETCH, a4 DACXOAbl IafaroT.

Hecmotps Ha To, uTo Wu 3HaUHTeNBHYIO 9aCTb CBOETO NIYTH B HHUKHEM Te-
YeHHHM NPOXOAHT CPEIU NMYCTHHH, FOCTIOACTBYIONIME 3HECh 3aCYIIJMBbLIE YCAOBUS
n3-3a GoJbINOi BOJHOCTH PEKH 3aMeTHO He BJHUSIOT HA ee THAPOXHUMHUECKHH pe-
JKHMM, ¥ OH OCTaeTcsl TAKKHM ¥Ke, KaK W B JeXalHX BHIIe yyacTkax OacceiiHa
Tax, pesyabTaThl XHMHUECKOTO aHanu3a BOJALI, OTOOpaHHON no TeyeHuio Mawu,
JgetoM 1957 r. 1okasajid, YTo MUHEPAJH3aLlUs H COCTAB BO/Ibl PeKH Ha 3HAUUTENb-
HOM DPACCTOSIHHM OCTAlOTCS TNMOYTH HeM3MeHHmIMH (Tabn. 17). 3To monoxeHue
Hesb35, KOHEUHO, PACcIpOCTpaHaTh Ha Bech Gacceftn Wum, BKiouass MHOTOYHC-
JeHHple TpUTOKH. Hanpumep, MHHEpanH3auMsl ee NPUTOKA — THIIMYHOM BHICO-
KoropHoii p. Mccrik, Oosiee uem B IBa pasa MeHbille, YeM MUHepanusanus Wau
B HIXKHeM Teuedud (cM. Tabna. 17). Mpl XOTHM JIMIIb OTMETHTB, YTO KECTKHe
KJMMATHYeCKHe YCJIOBHA, CBOJICTBEHHBEIE NYCTHIHE, HE YCHEBAIOT OKasaTh Cy-
[IleCTBEHHOTO BJHSHHS Ha XUMHYECKHIH COCTAB BOALI PEKH B ee CpPeJHeM H HHXK-
HeM TeueHHsX. Munepanyu3auusa BoAbl coXpaHsiercsi He6ONbIION, a COCTaB — FHA-
pokapGonaTHo-KanbnyeBpll. Ha rufpoxvmuueckoM pexume pekd Majo CKasbl-
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Ta6numa 17

" HameHenue XHMHMYECKOTO cocraBa Bojsl p. Miu no TedeHHIo

Cojep:KaHHe HOHOB, %-3KB.
Jarta orbopa s ) ’
MecTo otr6opa npolhl * oGt neln ar SO: \HCOs ”+ Car Mg N+ K-
+CO,
Ceno Hanmiickoe . . .| 9.VIIT 1957 r.1236,5{ 4,8 {11,561 33,7 (27,4)10,2] 12,4
B 40 xu soune ¢, bakanac | 10.VIII 1957 r.237,8] 4,7 (11,8 33,5 [11,0]26,2] 12,8
Ypouyme Yw-Ixapma . . | 11.VIIT 1957 r.[222,6/ 5,1 {10,8| 34,1 [10,6(27,5]| 11,9
Ilporoka dxugear . . .| 13.VIII 1957 r.[247,7| 4,5 110,6| 34,9 |11,1)26,2] 12,7
Pexa Hecnk, ~ B 80 xum
or snajenus s p. Mam| 24.VII 1955 r.) 97,6] 1,6 | 8,7] 39,7 9,8134,6f 5,6

* Cum. puc. 38. -

BaeTcsl BeCeHHMH nasofdok. Ha rupporpade on cierka sameTeH, Ha Xofe XKe MH-
HepasM3auuy ero BAMsAHMSA He BHAHO. [TosToMy OCHOBHBIM BHIOM NuTaHus Min
CJefyeT CYHTATb IOCTYIJIEHHE BBLICOKOTOPHBIX BOJ.

Pexxum MHHepanusanuu H pacxofoB Kaparana (cm. puc. 43) B ofumem Maso
ueM OTJIHUAETCst OT COOTBETCTBYIOIIUX peuMoB Wsu. DTo BTopasi 1o BOJAHOCTH
peka Oaccelina. MakCHMyM MHHepaiu3aluH ee BOIbl TAK¥Ke INPHXOJUTCH HA
3uMHHH ce30H. Ho nmafienue cofepmanus coset, B otauune ot My, Haunnaercs
pasHe#l BecHoH; MUHHMYM MUHEpaNU3aLUH TakxkKe HAGMONAETCS paHblle (B Hio-
He). DTO CBUJETEJLCTBYET O INOBBILIEHHOH JOJMM B NHTAHHH DEKH BECEHHEro
NOBEPXHOCTHOrO CTOKAa M MOHHMKEHHOH [0JU BHICOKOTOpHOTO nHTaHust. Pe-
MKHUM MHHEPAIU3ALMU PEKH 34eChb TaKkKe XOpollo CBfA3aH C DEeXHMOM pac-
XOHOB.

Peka Jlenca no BojHOCTH 3aHHMAaeT TpeTbe MecTo B Danxamickom Gaccefine.
MYHMMYM MHUHEPAJH3aLyU ¥ Hee NPUXOAHTCS HA MIONb-aBLYCT (CM. pHC. 43).
Onnaxo 3TOoT MMHHMYM He COBNA[laeT ¢ MAaKCHMYMOM PACXOf0B, Kak y pek Miu
u Kaparas. [Ipuuusa storo, ¢ oflHO# CTOPOHBI, MO-BHAUMOMY, B TOM, 4TO B JIeT-
HHe MecCsAlbl GOMbIIHe KOJHYeCTBAa BOABI JIefchl OTBOAATCS Ha OpOLIEHHe M TeM
CambiM HAPYIIAETCS eCTeCTBEHHBIH THAporpag, c Apyroi — eme Oosbliel, yeMm
y Kaparana, posbio B NMUTAHHH peKd BeCEHHEro MOBEpPXHOCTHOTO croka. Ha
puc. 43 BHAHO, UTO MAaKCHMa/JbHEHE PAaCXOAbl MPHXOAsTCH Ha Mail. CHuKeHue
MHHepanu3anuy, o0YyCJI0BJI€HHOE BeCeHHHM I1aBOAKOM, IPOMOIKAETCA JIETOM
32 CcyeT TAsiHHS! CHEroB M JIEAHHKOB B ropax.

Haumenbmasas u3 10XHHX nputokos o3. bBanxam — p. Ak-Cy. Pexum ee
MUHEpAJIM3allKK, B OT/JHUHME OT PEeXKUMOB DPACCMOTPEHHBIX peK, HMeeT CBOH
cneuupuky. HauGosbmmas MuHepanusamus Hab/IIOJ2eTCst B MIOHE, BO BpeMs
CHHMIKEHHSI PacXofioB MOCJe BeCeHHero HABOAKA, HAUMEHLIAsi — OCEHbIO IOCJe
JetHero mnapofka. [lpuumn Takoro cBoeoOpasHoro pexuma MoxeT ObiTb He-
CKOJIbKO: MaJIOBOJHOCTb DEKH H, CJielOBATE/IbHO, IOABEPKEHHOCTh PEKU BJAUSHUIO
MECTHBIX KJHMATHYECKMX H APYTHX yCJIOBUMH, 3a60p BOAbL HA OpOINEHHE H BO3-
BpaT MPPUTAlMOHHBIX BOA M T. A.

Ecan na p. Ylam, Kak Mbl BHAE/IH BhIlIe, HE 0Ka3bIBAIOT CYIIECTBEHHOTO BJIHSA-
HYS 3aCyUlJIHMBBIE KJHMATHUECKHE YCJOBMS NycThiHb [IpubGanxambsi, To Ha
TaKkde MmanoBoinuie peku, xax Kapatan, Ak-Cy u Jlenca, oHu, Gesyc/oBHo,
JOJKHBL CKa3blBaThCsl. Y HAc, NpaBiad, HeT JAAHHBIX, NOATBEPKAAIOMUX 3TO,
Ho Apyrue asTopel (AnekuH, 1949; Canoxuuxor, 1951) xoscratnpyior, uTo
MUHEPANM3aUMs] NEePeUYUC/CHHbIX PeK BHM3 II0 TeYeHHIO, KaK NpaBuJjo, BO3-
pacraer.

XoT# KpYr/ablii Tof, BoAd pPeK OcTaercss THAPoKapGOHATHO-KANbIHeBol,
BCe Xe B COOTBETCTBHM C BHYTPHTOJOBLIM H3MEHEHHEM MHHEpANU3alUH, HEKO-
TOpHie M3MEeHeHUS HabmIofaloTcsl B COOTHOLUEHHH OT/IE/bHBIX HOHOB. Y NOGHBIM
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Puc. 44. XapakTep cBs3u MeXXAY MOHHEIM COCTaBOM H MHHEpanH3anuei
Bozer p. Muu.

I — anuoHwl; IT — xatnoust

TIPHEMOM, TO3BOJISIOHM HarJfAHO NPEACTaBHTb, CPABHUTb ¥ OGOGUIMTL pE-
3yJbTaTHl MACCOBOTO AHANH3a COTeH NPO6G BOABI CaMBIX Pa3HOOOPa3HBIX THIIOB,
ABNsieTcs rpaduyecKoe BHIpAMKEHHE CBA3H a0COJMIOTHOTO H OTHOCHTENIBLHOTO
Coliep:KaHus TJaBHEHIIMX HOHOB C MHHepasnusaiued BOAH. DTHM H3BeCTHLIM
IpHEMOM Mbl y¥e HeOJHOKparHo moss3oBaiuch (Tapaco, 1954, 1956) u
U TIpUMeHsieM ero B HacTtosie#l paboTe.

Ha puc. 44—47 usobpaxen xapakTep CBsi3ell cocTaBa BOABI C MUHepaJH-
3anued sl yeThlpeX paccMaTpPyBaeMbIX peK (IO JaHHBLIM HAHX HaGIOfeHHI,
B nepuox 1956—1957 rr.).

Vs puc. 44 cruepyer, 4to C pocTOM MH MHHePa 3K © OTHOCHTEJIbHBIH
cocras Wi wmensierca. Ilpu ~ MHHWMATBHOH  MUHEPANH3allMH — OKOJO
200 me/a (T. €. jeToM TpH TasiHMM CHEroB H JIEAHHKOB B Topax) CoCTaB

BOJIbl XapaKTepU3yeTCs: MaKCUMa/IbHBIM OTHOCHTE/bHBIM CONEpXKAHHEM HCOG i

Ca. C poctom MHHEPATH3AIHH 110 400 me/n n3MeHeHUWEe ColepKaHHsT BCEX

“#ioHOB TIPOUCXOAUT MO HpHMOI/I JIUHHH, IpHYEM OTHOCHTEJbHOE COAEpXKaHHue

COHj; u Ca” napaer, cofepiKasHe XK€ OCTaJbHBIX HOHOB pacrer. Ilpu panvueir-
IeM pocTe MUHEpajH3auMH (3HMOH H OCEHB}O) npsAMoJiHHeHHAs! CBA3b Hapy-

waeresi. OTHOCHTENBHOE CONEpIKAHUE HCO; nauumaer namate GbCTpee, CO-

Jepxanue xe SO; COOTBETCTBEHHO OhICTpee pacTH. VIMEIOTCA OT/MUMA M B Xa-
pakTepe m3MeHeHHs cofepxaHus KaTHoHoB. Comepxanne Na'+ K', Tak e

xax u SO yBenuuuBaeTcsi Gojiee MHTEHCHBHO, YMeHbilenue cofiepsanus Ca”
B omimunme or HCOs; HeckonbKo 3amensisierca. IlpuumHAa Takoro Xapaktepa

6 M. H.
\H Tapacos 81
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Puc. 45. XapakTep CBA3H MEXKAY HOHHBLIMTCOCTABOM H MUHepanH3anueit
Bogel p. Kaparas.

I — anuoubl; Il — xaTHOHLI

H3MEHEeHHs] COCTABa 3aKJ/OYaeTcsl B TOM, YTO 3MMOH H OCEHBbI0 B NHTAHHU pPeKn
BO3PacTaeT PoJib TMOA3EMHBIX BOJ, Ha (POPMHPOBAHHE COCTABA KOTOPBIX OKAa3bl-
BAIOT BJHMSHHE DAaclpocTpaHeHHble B NPEAropbsiX IaleoreHoBhle I'MICOHOCHbIE
H COJIEHOCHBIE TJIHHBI.

Axasioruydsli XapakTep CBsi3efl COCTaBa BoJAbl C MHHEpaNU3alHeH BHAHM
M y Tpex ApPYrux pek (puc. 45—47). ¥V pek Kapatasa u Jlencsl ¢ pocTom MuHe-
panvsauuu B HabsofaeMoM HHTepBase — npumepHo ot 200 no 400 me/a Taxxe
nagaer cofiepxanne HCOz u Ca” u pacTer copepxkanue SO, u Na' 4 K. Tlps-
MOJIMHEHHOCTL CBSI3€fl BO BCeM HHTepBajie MHHEpaJH3aLUil, a TakKe NOHHIKEH-
Hasg Ha 15—20% wmuHepanusauus pek Kaparana u Jlencel no cpaBHeHuio ¢
MuHepanusaiuedl My CBUAETENbCTBYIOT O MeHbIe pOJH TNOA3EMHBIX BOA B
DNUTAHHU 3THX peK.

Munepanusanus p. Ak-Cy 1o CpaBHeHHI0O C ADYTHMH peKaMH JOCTHIaeT
HaubosbluX 3Havenuit (no 620 me/s). Ilpu >ToM npy MuHEpasM3alMM BbIIE
500 me/2 cpeny KaTHOHOB HauMHaeT SBHO Npeo6sajaTh HAaTPHH Hal KaJiblueM.
BeposiTHO, 3TO CBSI3aHO C OTHOCHTEJBLHOH MaJIOBOLHOCTHIO PEKHM H, CJeloBa-
TeJNbHO, C 3aMETHLIM BJIMSHHEM HA ee THAPOXHMHYECKUIH pEeKHM 3aCYUIIHBLIX
ycioBHil B HM:KHeM TedeHHH. OueBHJHO, 37lechb GoJiblie CKa3biBaeTCs U POJb
HOA3EMHOTO NHTAHMA, JoJSI KOTOPOrO NpH YCJOBHH MaJslOBOJHOCTH PEKH ecTe-
CTBEHHO JAOJIXKHA BO3pacTarh.

B 1nenoM no BHYTPHIOADBOMY €CTECTBEHHOMY pPEXHUMY MHHEDANH3aUUN H
[0 OTHOCHTEJILHOMY COCTaBY BCE IEDEYHC/IEHHBIE DeKH, MO KJacCHpUKauuu
O. A. Anekuna (1950), caenyer otsectd X Tsubp-lllanckomy ruppokapGouar-
HOMY THAPOXHMHYECKOMY THITY.
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Prc. 46. Xapakrep CBA3H MeXAY HOHHBIM COCTABOM K MuHepanusauueii Boast p. Ax-Cy.

I — aunonn;; II — garnouut

Pexu exeropHo BHOCAT B 03epO OTFPOMHOE KOJAMYECTBO JIETKOPACTBOPHMBIX
MUHEPAJNBHBIX  BEIIECTB. YUYHMTHIBAS HENOCTOSIHCTBO XHMHYECKOrO0  COCTasa
H KHUJKOTO CTOKA peK N0 rojaM ¥ BHYTPH ToOAd, AJsl TOJACYETa MOHHOTO CTOKA
pex Oblid HCNOJL30BAHbLL CPEAHETONOBblE MHOTOJIETHHE BEJUUHUHBL XHMHYE-
CKOTO CeCTaBa H MHMHEDAJM3allMH, B3BelUeHHbIE N0 CTOKY. JTH BeJHUMHHI,
npuBejeHtble B Ta0/1. 18, nojsyueHsl MO METOAY, H3JIOMKEHHOMY B MOHOIpabuu
O. A. Anekuna (1953).

Brauane rpaduueckum cnoco6om Obll TNOACUMTAH CpeAHEMECSYHLIH  MHO-
TOJIETHHH XMMHYECKHII COCTaB BO/b! PeK. [1o 3THM JaHHBIM U BeUYHHAM CpefHe-
MECSIYHOrO MHOTOJIETHETO JKMJAKOTO CTOKa ObLIM BBIYUCJIEHB! CpeLHEeMEeCSYHbIH
¥ 3aTeM CPeJHErofloBoil MHOTOJIETHHH CTOKH IO OTAeJbHbIM HoHaM. [lesenue
HOCNefHUX BEIWUAH HA 00beM CPeAHErOAOBOTO MHOTOQJIETHETO KHUAKOTO CTOKa
Jano CpefHerofoBLle MHOTOJIETHHE BeJMUMHbl KOHUEHTPALHHd OTJe/bHbIX HO-
HOB, B3BELIEHHLIE 110 CTOKY, 4 CYMMMPOBaHHE IOCJENHUX — MUHEPaIH3aLHIO.
Muves BennuMHy CpPelHErof0BOH MHOToJ/eTHell, B3BelleHHOH IO CTOKY, MHHepa-
JIH3AUMH PEKH, YMHOXEHHEM ee Ha 00beM TOfl0BOrO XKHAKOTO NPHTOKAa B 03epo
JIeTKO TOJNYYHTh TONOBOH HOHHBIE CTOK peku. BejnunHb HOHHOTO CTOKa MO
BCEM PEKaM IpPHBeJeHbl B YOOMAHYTOH Tabu. 18. B Hell npuBefeHn! Takxe LHP-
Pbl, XapaKTepH3yIOIHe XMMHUECKHH COCTaB H HOHHBIE CTOKH PEK C YYeTOM Ocax-
JeHus KaJblUTa K JO/I0MHTA. TaM e NpUBeleHBl COOTBETCTBYioUIME LUdDpH M.
no p. Aarys. Kak BufuM, cyMMapHEifl I0 BCeM peKaM HOHHBIA CTOK B 03€po CO-

6*
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crasasier 4,07 mnu. m'. Ha nonossenune coseBoro-3amnaca 0sepa, KOTOPHIA Ha-
XOJHUTCA B PACTBOPEHHOM COCTOSIHMH, €KeTofHO u3 pek mocrynaer 1,09 maH. m.
\/Pexy, Bruajaiomue B w;(am COJlepXKaT OrpoMHbIE KOJHYECTBA MMHe-
paJbHHX B3BemieHHHIX BernecTs, HauGonee MyTHH Boget HMiu u pdnee Jlencsl u
Kdpartana; Ha nocnefseM mecte B 3Tom oTHomenun crouT Ak-Cy. Bopa Beko-
TOpHIX MPOTOK ViH coBepiiento npospauna. \Cofiepikanye B3BelIEHHLIX BEleCTB,
KaK TMpaBuJIo, BO3PACTaeT BHH3 N0 TEYEHHIQ B HECKOJbKO pas. Haubosbiiiee
KOJTMYECTBO B3BELIEHHHIX BEIIECTB DEKH HECYT B JIETHEE BpEMS, Km
CTBO HX NpeBbIaeT | x2/x. Oceblo TIPO3PauHOCTh NOBHIIAETCS, SUMOM ke BO-
7ia OTHOCHTeNbHO Tpo3pauna. Ilo mamuem JI. T. CaHO}KHHKOBa (1951), pekwu,
Brajapmue B 03. bajxar, eXerogHo nepeHocsaT cjeAyIolie KOJHYecTBa B3Be-
INeHHHX BemecTB (B THIC. m):

Wne . . . . . . . ... ... 830 -
Kapatam . . . . . . ... ... 79
Jlemea . . . . . .. .. .. .. 650
Ax-Cy . . . .. .. ... .. 32
Aarys . . . .. ... ... .. 14

Becero:.... ... . 97734

Hpnmepﬁo TIOJIOBHHA 3TOr0 KOJHUYECTBA OCENAET B HeJibTaX peK, U II03TOMY
B 03€pO nocTynaer oKoJo 5 MJAH. m B3BEUIEHHBIX BEIIECTB B I'OA. Ilo HAaHHBIM

XUMHYECKOTO aHaNN3a, IIPOBEAEHHOIO TEM K€ ABTOPOM, B3BEIICHHHIC BELIECTBA,

cobpaHHnble B HIKHeM TeueHHH WiH, B cBoeM coctare copepxanu 19,86% CaCOs;,
n 0,52% MgCOs, a co6panHble 6mu3 yerbst Jlencwt — 13,01% CaCOs uo0, 08%
MgC03

I'ufpoXuMHuecKas XapakTepHCTHKA ONHCHIBAEMBIX PeK 6blia OBl HeNOJHOH
0e3 cBelleHHH O COJepKAHHH B UX BOJAAX OHOTEHHBIX BEIIECTB, OKUCJSAEMOCTH
U KOJHYECTBE PACTBOPEHHOrO KHCJOpoAa. K coxajeHHio, B JUTepaType 3TH
CBEJIeHH S TIOUTH COBEPILEHHO OTCYTCTBYIOT. T ak, B paGore H. A. KopoTueHok u ap.
(1939) umMeioTcsl JIMIUb YacTUYHLIE JAHHBIE IO COOTBETCTBYIOILMM HaGMIONEeHHsIM
Ha p. Manoit Anmaarunke (nputox Wnm) 3a nepmop 1934—1935 rr. Oxucnse-
MOCTb B TeueHHe rofa koJedanacs ot 1,5 fo 5 me O/a, ¢ MakcuMymoM BecHOH.
3navenne pH usmensnocs ot 6,8 go 7,4. 3nauuTesnbHOE CofepiKaHUe KHCIOPOAA,
cocTapJsioniee B Gessendulii nepuof 8—12 me/a, sumoil nagano jo 4—7 me/a.

B onmoit u3 paGor Il. @. ompauesa (1930) ykaswiBasock, uro Bofia Kapa-
tana cofepxut 0,08 me/z NO’s, 2,3 me/a Si, 0,1 mela PO, , caexnt NO; 1 NH,.
OTHM M OrpasMYHBAIOTCS Hai/leHHbIE HAMH B JIUTepaType CBEJEHHS.

B Taba. 19 npuBefieHEl HEKOTOPHIE HAIIM JiaHHBIE, XaPAKTEPH3YIOWKE BOJBL
pek Dajnxamckoro GaccefiHa B MX BMIKHHX TeueHHsIX (B 1—2 xm OT ycTheB).
Jaisl cy:eHust O TOLOBOM NOCTYIJICHUN OMOTEHHBLIX BEI[eCTB B 03€pO 3THX [aH-
HBIX, pasymMeeTcsl, HEJIOCTaTOUYHO, HO BCe xKe, HapAAY ¢ ofmeii XapakTepHCTHKOH
pPex, OHM B JajibHelieM TOMOTYT BLISICHHTb HEKOTOpHIE OCOGEHHOCTH paclpe-
JieJleHHsl B 03epe STHX BeuiecTB. V13 JaHHBIX YHOMSHYTOH TaGsULBl ClefyeT, YTo
BesuunHbl pH Haxopsitcs B mpefesnax 7,70—8,35, npuueM HaWMeHbLIAS BeJH-
upHa Habmojanack y nportoku Hp.

Conepxanne KHUCJIOPOAA B peKax HEBLICOKO (4,6—7,9 me/s). Menbuie Bcero
KHCJIOpoJa cofiepkuT Boja mpotoku Hp (55% Hacmmeﬁnﬂ) Pexn Kaparan u
Jlenca ¥MEIOT MaJyio OKUC/ISIEMOCTb; OCTAJbHblE — CPEJHION, TIpUUEM OKHCJS-
emoctb Bonl Miin HauGosee Bbicoka (10,06 me O/z) 1o cpaBHeHHI0 C APYTHMH
pexamu, CoiepiKanue KPeMHHsI COCTaBJseT 2—5 me/a — OObMHOe J7151 BOABL PeK

groro Tuna. Pocdop, B HauGosee ycosieMok ero gopme — Prix (PO,""), comep-

JKUTCS ‘B HE3HAUMTEJLHOM KoJiuuecTBe, Basosoe COoAepxKaune (pocqoopa 6onee

1 B.-A. lluurguxon (1936) ouenusan ero B 4,32 mau:. m, O. T. Canoﬁmnxos (1951) —
B 6,71 mad. m.

ESTE




S
| ° r g
©
" SN Ao ] e
0o J*['ﬁ"o g ety
i o"f ol®
O PO
P I b N X |
* 2.9 Lr o RERER
[
:Q:' N ;
? . \o - il
>0 e
o BEEL
o
. * L8 Mg 5‘,‘8 A

" ] . LEPLSY
Ty 8l 'OV v . o

L ]
1 ‘o A P 5
=1} I q o : : . fali‘ D47
.0 M T
T w RN ¥t Lo
. S ‘\Q,M/oo - CERED
3 » _
s |9 b
k .
§700 A : ool
f . [y * /. - Cuu 5 Lo .
30 4 I,
e BT | |
4 L% Mg ol
20 300 400 200 00 4w o
&y, maln Ly meln :

Puc. 47. Xapakrep CBA3M MeXAy HOHHHIM COCTABOM M MMHepamu- - .7/
o 3apuefi Bojel p. Jlemca

I — annonsl; II — KaTHOHBI

omyTtumo. CofepKanue coelNHeHNH a30Ta B peKax HaMHOTO Bhliue, ueM (ocdopa,
NpHYeM.B HaHOOJbIIEM KOJHYeCcTBe a30T HAXOAUTCH B opraﬂnqecxou topme kak
B PACTBOPEHHOM, T2K W B HepaCTBOPEHHOM cocTosnmsxX '. PacTBopentoro asora
B MHHepasJbHOH (opMe CPaBHHUTEJNLHO MaJo. HLyjcrane B_BOfle_pek Wy un
Jlenca HMTPUTHLIX MOHOB U mOBbIeHHOe Y MK, 10-CpaBHenuio ¢ APyTUMU pe-
KamH, COAEPKAHHE HHTPATHEIX MOHOB CJIeflyeT Oﬁ’bHCHI/ITb 3arpsisHEHHEM. YKa-

3aHHBIX PeK CO CTOPOHBI CeJIeHHH, PACTIOJOKEHHBIX HeJaneKo (3—4 Kat) OT yeTbsl
(cenennsi Kyfiran u ¥Y3sxk Ha Wnu u cosxos Jlenca Ha Jlernce).

v Ilo BenHumHAaM pacCMATPUBAEMLIX T'HADOXMMHUECKHX XapaKTePHCTHK Hpo-
Toka VIp (FenbTa YIH) HeCKOJNBKO OT/JHYaeTcs OT APYTHX PeK. OHA MMEET Haw-

‘Menbliylo BeimuuHy pH u mano comepxut xucaopoga. Menbue, yem B JApYTHX

peKax, cofiepuTes B ee Bofie gocdopa u azora. 10 o6BACHALTCSH TEM, YTO M-
CKasi BOAA, npexme yeM monactb B npotoky Mp, npoxoaut qepes cnoxmyro

1 YyureiBas Manyl BEPOSITHOCTL HAXOXJAeHUA B BOJIe B 3dMETHBHIX KOJIHUECTBAX aMMOHHH-
HOTO asora B HepacTBOpeHHOM COCTOsSIHHH, 4 TaK¥Xe TO, UTO IIPU COXIXKeHHH OPTraHHyeCKOro asora
nmpambm " HHTPHTHHH a3oT yAanfAITCA B BHJe 1'33006]3331-101‘0 asoTa, NpUMepPHOe CoJenXKauue

OPTaHHYeCKOro a30Ta B PACTBOPEHHOM COCTOSIHHH BBIYHCJIEHO O Da3HOCTH N06m NNH4’ a
pac
o6y
B HEPACTHOPEHHOM—TIO pasHocTH N, — N n.
85



Conepx(aime PacTBOPEHHOr0 KHCJAOPOJAa, OHOreHHbIX BELMECTB

O,

Mecro ot6opa npo6i | Jlata or6opa npotst | pH R— Oroerne | si,
(pexa) (1958T.) H2/a s sz Ofa | He/2

Vmm. ... . .. ... .| 15% 25.VII 7,95 | 6,84 79,3 | 10,06 | 4,1
Hp — nporoka Mmu . . . | 16% 28.VII 7,70 4,65 54,8 7,12 5,0
Kapatan . .. . .. .. 1200 9 VI 8,35 | H. o. H. o. 2,00 2,0
A-Cy. . .. . . ...l 70 17.VII 8,40 | 6,50 73,6 5,50 | 2,2
Jlenca . . . ... .. L] T 14VII 8,05 7,90 87,2 3,12 4,5

CHCTEMY MHOTOYMC/IGHHBIX 03€p C LIHPOKO pasBUTON B HUX BOXHOH PACTHUTENBHO-
cTelo. B 3THX 03epax NpOMCXOAMT WHTEHCHBHOE NoTpeCsenue OGHOTEHHBIX Be-
1IECTB U OJHOBPEMEHHO OKHCJeHWe OTMepuinx opranusmos. [locsefuuit mpo-

Ta6aunma 20

Coaepxanne octopa, a3ota ¥ Kpemuusi B BOJE HHKMHUX TedeHui pex Jouva, Boarn, Amy-Japou
u Hau (B m2)MP)

P_ .~ N ., si
Mecto oréopa npobut | Ilepuog nabaogenutl po4 NO3 ApTop
Hou* . . .. . L. VII 1940—1941 rr. 97,0 263 3000 B.(1 5318) Epemenko
9
Bonra** . . . . . VII 1936—1938 rr. 31,0 31 2130 C.(B.4B>pyes}m
1941
Amy-Hapea .- . . .| VII 1950 r. 6,5-—30,0 48 5000 JI.(1 Ié.}BJlHHOB
. . 956,
VII—VIII 1952r ### 1,1 320 — |K. T. Jlasapes
(1957)
Wow . . ... . . . 25.VII 1958 r. 5,0 460 4100 {M. H. Tapacos

* Cpeasee M3 Tpex onpefencuufl,
** CpexHee M3 BOCEMHAAUATH onpefeaeHufl,
¥+ JTpo6a oToGpaHa HA cepefHHE PeKH, HuKe Uapmxoy.

1lecc, TO-BHAMMOMY, TNpeBAJIHPYET, N0ITOMY 3AeCh NOHMKaeTcs BeaduuHa pH
1 TaJaeT CopiepKanne Kucaoponal AHAJOTHYHY0 KAPTHHY B TPOCTHHKOBHIX 3a-

“PocHnX HEnbT Bosry Habmopan B. C, Usaes (1950). Ha leaTennHOCTh JeAsT,

KaK OHOXMMHYeCKHX GuabTpoB, ykaspiBaeT JI. K. Biunos (1956). WM npruse-
Jenn gandpie H. @. ConoBbeBoil, U3 KOTOPHIX CJAEAYET, UTO IPOTOKA AENBLTH
Cplp-Jlappy 1o pAAY THAPOXHMHUUYECKHX NOKasaTenell CYMIECTBEHHO OTJMYaeTcs
OT TIJIaBHOTO pyCJa peKu.

Jlnst OUEeHKH KoJauuecTBA OHOTEHHBIX BEILECTB, COAepXKaLiHXcs B IJaBHON
BOAHOH apTepwH, nutapmeli osepo,— peke Win, cpaBHuM cofiepkaHHe HeKo-
TOPbIX MHTPEJMEHTOB BOAHI 3TOH PEKH C COJep:KaHHMEeM KX B BOJAX PeK APYTHX
Gaccefinon. OueBHIHO, 4YTO CONMOCTABHMBIMH MOTYT GbITb TOJNBKO pE3yJbTATH
JieTHHX Habmogenuit, Vs aanuuix Tabn. 20 cieayer, uto Wnu HanGosee cxoiHa
¢ Amy-Jlapbeit. I10, Ge3yC/IOBHO, CBI3aHO C OOLIHOCTBIO YCJOBHE GOPMHPOBA-
HHS cocTaBa Bof 3THX pek. O6e oHu GepyT Hauano B ropax M MMEOT JIEIHUKO-
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Ta6unuuwa 19
¥ OKHEJSEMOCTh B pexax f0xuoro MpuGanxawps

P, me/u? N, me/n®
pun | p | Nl | Naol | o | N | Noaw | MBS NGB
5 52,4 3,3 3,0 . 460 i179 1474 1176 295'
2 37,6 5,5 <0,5 <10 413 678 408
3 77,4 7,1 <0,5 17 1326 1739 1319
5 65,0 8,2 <0,5 23 H.o. 295 H.jo.
1 4l 80,0 78,0 3,0 180 648 1385 570

BOe IMTaHHe., JTHM 0OYCJ/IOB/ICHO. TOBHINEHHOe COfEPKAHHE B HHX KPEMHHS.

Huskue cofiep:xanus dgocdopa B BOAX 3TUX PeK, 1o cpapHenHo ¢ loHom U BoA-—
Toi, cjefyer oOBACHATHL TeM, YTO 3HAUWTEJIbHAS UacTh UX GacceiiHoB pacnoJio-

X€Ha B YCJIOBHSIX MYCTbIHDb, NIPH KOTOPHIX BO3MOXKHOCTb NOCTYMJIeHHA (ocdaTon

B pekH BecbMa orpanudena. Ilo cojepxanvio B Boje HUTpaTHoro asoraWsm

TIPEBOCXOAMT BCce ynoMmsiHyThle pekd. OXHaKo jesaThb W3 3TOr0 Kakoi-au60 Bhi-

BOJ TIOKa TIPEXJIEBPEMEHHO, TAK KaK coflepkanue HUTpatoB B Ylnn xapakrepu-

3yeTcsd €MHUYHBIM, BO3MOXKHO, CJIyYalHLIM aHAJH3OM,

Ceseproie npumoxu

Iockonexy pexku CesepHoro [TpuGanxambs NoY4TH He NPHUHUMAIOT YYacTHS
B NIOBEPXHOCTHOM NHTAHHK O3epa U JAAaHHLIE O HUX OYeHb CKYJAHBI, TO Ha HX TH/A-
POXHUMHYECKOH XapaKTEPHCTHKE OCTAHOBMMCS! OYEHb KPATKO, OrpPaHMyach Tojb-
KO CBEICHHSIMH 110 MHHepaJM3ald¥ ¥ HOHHOMY cocTtaBy. OCTaBUTb HX COBep-
1IeHHO BHE HANIEr'O PacCMOTpeHHsl Obli0 6bl HENMPaBHJILHO, TaK KAaK H3BeCTHOe
BMsiHME HA 03. Bajxam oHM BCe XXe OKa3blBalOT B BHJE a/I/IOBHAJBLHOTO NOA-
3eMHOro TIOTOKa.

B orimuMe OT 10XKHBIX, ceBepHble NpHTOKH 03. Danxaw (Asrys, Bakanac,
Toxpay, MoHHTEI) TIHTaIOTCA TIJ1aBHBIM 06pa30M 33 CYET BECEHHETO TasiHHA 3HM-
HHX ocajixeB. [TosToMy HauGosbiiHe BeJMYHHB MHHEPATH3ALUK OHY HMEIOT Jie-
TOM H 3HMO¥H, MUHHMAJIbHEIE — BeCHOl, Bo BpeMs nosoBofbsi. Cpeny ceBepHBIX
TPUTOKOB Gosiee BRICOKAs MHHEpanu3anus HaOMON3eTCsi § PeK, pACNOJOXKEeH-
HBIX B 34najiHoii yacTH GaccediHa (MounThl M Tokpay); Yy pex BOCTOYHOH 4acTH
(Dakarac u Asirys) oHa HmxKe. Tax, B JETHIO0 MeXeHb MHHepasU3auus 3anay-
HeiXx pex jocruraer 2000 me/s, MuHepanM3anMs e BOCTOUHBIX — OOBIYHO He
npeseimaer 1000 uz/4. IlpuunHo#t sTOTO AIBAsETCH 60/bIIAA KOHTHHEHTA/IbHOCTD
3anafgHofl yactu OaccefiHa 03epa OTHOCHTEJNLHO BOCTOYHOH (HAa 3amaje OCajKH
102 mm, ucnapenre 952 mu, Ha BocToKe cooTBeTcTBeHHO 122 1 902 um). Bo Bpe-
Msl KPaTKOBPEMEHHOTrO BECEHHEro NOJIOBOAbS MMHEpasiN3alus BOAsl BCeX pex
o6biaHo cocraBasieT 300—500 me/2. B tabn. 21 npeAcTaBneH XUMHYeCKHH COCTaB
BOAE AArys — eMHCTBeHHOTO M3 CeBEPHHIX TPHUTOKOB, AAIOUMX JIOBEPXHOCT-
Hblil IPUTOK B 03epo. Dosbuiyio uacTe roga pacxofn! p. AAry3s He3HayHTeJNbHb!
(1—2 m3/cex) u cBOoMX BOA A0 03. Dajxam peka rioutH He jJoHocuT. Hekoropoe
BJMAHME HA 03€pO OHA OKAa3bIBAET TOJILKO BO BpeMf BeCEHHHX I1aBOAKOB, OObIY-
HO B ampejie, KOTAa ee CpefHMe pacxofst cocTasfifiioT 45—50 m3/cex. Briuue,
B Tabs. 18, mpHBelieH CpelHHH 32 TepHOJ BeCEHHEro NaBojika XHMMUYecKHit co-
€TaB BOAu peKH. B 3TOoT mepmon B cocrase BoAbl npeo6sagaior moHsl HCO'; u
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Ta6aunuwa 21

Xumuueckuit coctap Bogbl p. Adrys (y r. Adrys) FRY]

- " Coflepixanue HOHOB, M2/4 " Coplepkanue HOHOB, %-3KB. o
- [ B o
Jara ot6opa npo-|. o - e} - EER
' 651 '+' N Q 1 U<

+
. . o ~ - = 2
X - 8 ' : + 3 Q :{- : g(<
— Q ol o Lo ] = b @) & © oo « = .
0| @ o Elz | Rr S|@ |- | o | = <Z =0

10.1V 11952, . "14,245,2187,3943,1 5,6[45,2{341,2| 4,5(10,6|34,9/24,3| 5,2 (20,5|C5% N2
£9.1V 1952} r.. |39,0/87,2|225,8/63,1| 9,5(67,2/491,8] 8,3/13,7|28,0[23,8) 5,9 |20,3|CF N*
19.1V 1955 r. 147,2(86,4200,1[58,1| 8,5/70,2/470,5(10,4/14,0(25,6(22,6| 5,5 [21,9(To xe
24.1'\/’1955 r. 37,3 66,6200,}855',1 12,3(49,2/421,3| 9,2/12,1/28,7/24,0/ 8,8 17,2‘0101a

. 1aNa, Ca
30.1V 1955 r. [45,4/68,3|170,8 42,1110,4 63,5(400,5|11,6/12,9:25,5/19,11 7,8 23,1—CII

Ca an,poxap60HaTHylo BOAY Tpynmsl Kajblusi BeCHOH HMET K ApyrHe
pexn ' g
1'Io Mepe CJIQAOBaHI/IH BHM3 TIO TEYEHHMIO MHHepaJmsauns{ BOJIBL BCEX. peK 3a-
MeTHO BospacraeT ‘JIeToM M OCEHbIO B HHMKHHX TEYEHHSIX DK, OCOOEHHO B pe-
Kax s3amnajHoll -uacth - Gacceiina, npeo6.71a}1a10T cy/pbaTHBIE HOHBI M MOHBL HAT-
pus. 37ech PEKH APOGATCS HA OTAE/bHELIE TJIECH M NOCTENEHHO, TepsAch B CBO-
UX alOBHANIBHEIX OTJIOXKEHMAX, NOCTHIAl0T O3epa JIMIIL NOJ3EMHBLIM IYTEM.
[o ruppoX¥MHUYECKOMY DPeXHMY Bce ceBepHrle NPHTOKH -03. Banxauw, co-
raacHo knaccubukauud O. A, AsexuHa, cjeiyeT OTHECTH K Kasaxc'rchxomy
THApoKapOoHaTHO-CY/IbHATHOMY THIY.

Hpumox ¢ Gepezosoii noaocs.

Brime (cM. ra1.'11) 6b10 yXa3aHO, YTO €XKETOAHEIA NPHTOK BOAEL c 6eperOBon
T0JIOCH B 03. Banxaur cocrasasier okoso 0,09 xx?, nocielHee TPeHMYIIECTBEH-
HO HaGmojlaeTcs BeCHOH 3a cueT TasHMS 3MMHHX OCaAKOB. B OCHOBHOM — 3To
CTOK C CeBepHHIX KaMEHHCTHIX Geperos o3epa, Tak KaK Boja, 06pasoBaBlLIasicsi
MpH TasHMHM CHera Ha 10XHOH GeperoBoff rosoce, TOYTH LEJHKOM YXOAHT B
TOJIIY TeCKa, CIaraiouryio I0XHBII Geper. ,E[aHHmMH 0 XHMMUECKOM COCTaBe
3Toft BOLBI MBI, K COMKAJIEHHI0, He pacrionaraeM. Ha mepsrili B3V, Kasajock
OB, 4TO, (popwmpy;mb B 3aCYLLJHBHIX YCJIOBHSIX HA 3aCOJIEHHEIX. IOYBAX, He-
BJlaJieke OT COJIOHOBATOBOAHOTO 03. basxami, Boja, crekamias B 03epo ¢ Ge-
PeroBoil INOJIOCH!, [OMXKHA HMeTh 3HAUHTEJBHYI0O MMHEPaJH3alHUI0, BO BCIKOM
clyuae He MEHbLIyio, ueM aTMocdepHbie ocagku. OfHaKo, KaK NOKasan B psje
cBoux pa6ot Il. II. Bopoukos (1955, 1958, 1959), 310 He coBceM Tak. Bosbmoe
3HaueHHe B (HOPMHUPOBAHMH XMMHUECKOTO COCTaBa 3TOH KAaTErOpHH -BOJ HMeeT
npouecc «BMBIBAHHS». JIErKOpacTBOpHMbIE COJH — CYJb(ATHl H XJOPHABL,—
coflepxKamiiecss B NOBEPXHOCTHBIX TOPHU30HTAX IIOYB, PACTBOPSIOTCS IEPBBLIMH
TIOPUMAMH BOAbI, oOpasoBaBllelic NpH TasHHH CHEXKHOTO IIOKPOBA W YBJe-
KaoTcss  uHbuAbTpylomefics Bofoif B HHIXKHHME TOPH30HTH, TJAe ydyact-
ByIOT B (OpMHPOBaHMH IoA3eMHbIX BoA. Ilocne ZocTaTouHOro yBAamKHEHHS
BEpXHero ¢Jos NOYBhHL BOJAA HAYHHAET CTEKaTh IO CKJOHY M PACTBOPEHMIO NOJ-
BEPTaloTCs TOJIbKO MaJIOpaCTBOPHMEIE COCJIMHEHH S, B YACTHOCTH KapOOHAT Kasb-
1M, KoTophlii npi B3auMofefictBuu ¢ COe, copepixaleficss B Bofie, NMepPeXonuT
B Ca(HCOa)g. TloatoMy paccmaTpuBaeMasi KaTeropHsi BoOj, AAMe B YCJIOBHSX
CHJIbHO3aCOJIEHHHIX T04B, HME€ET TIHAPOKAapOOHATHO-KaNbLUHEBHI COCTAB K
HeGOMNBUIYIO MHHEPANU3alKI0. B HEKOTOPHX ciydyasx, KOTAA B afcopOIHOHHOM
KOMILTIeKCe TI0YB CoflepiKarcst norjoumennsie Na© u Mg", naxofsmufics B Bosie

8




Ca” MoXer MX BBLITECHHTb W caM mepelTM B KoMIulekc. B stom cayuaelBona,
0CTaBasiCh MaJOMHHEPAJIM30BAaHHON THApPOoKapOoHATHON, HMeeT B CBOEM COCTABe
TioBBINIeHHBe cofiepkanuss Na u Mg™. Ilo maTepmanam ynoMmsHyTOrO aBTOpa,
npoBopuBuiero B 1955-—1956 rr. csou uccnefoBanusi B Kasaxcrane, cpepHss
MHHEpaJH3alusl BOAH, (opMupyiouelics B NepHOJ BeCEHHEro INOJOBOAbS Ha
CKJIOHAaX BojocGopoB B AkMosnuHCKof ¥ Kycramafickoit o6nactsax (Ha nousax,
10 3aCOJIEHHOCTH TMpPHMepHO aHaJoOTHuYHBIX noysaM CepepHoro Ilpubanxambs),
cocTapasiia jans- Axmonumucko#l of6nactH 68 wme/a (cpefiHee No 26 myHKTam)
(Bopoukos, 1958), ans Kycrasaiickolt — 75 me/4 (cpeinee mo 27 nyHKTam)
(Boponxkog, 1959). : , ‘

IMpurinmas Ge3 GOJBLIOA NOTPEIHOCTH MHHEDANH3aUMIO BOABI, CTeKawouied
¢ Geperopoii nosiocei Ceseproro Ilpubanxames B 70 me/4, noaydnm, 4TO 3a CUeT
3TOTO MCTOYHHKA B 03. Danxam exerofHo nocrynaer okosao 6000 m coneil.
Eciu yuects, uto cocras 3Tux coJell npuMepHo Ha 70% cnaraercs us xap6oHa-
TOB KaJbl¥s U MarHus, KOTOPHE OCAXKAJI0TCS B 03epe, TO Ha TIONOJHeHHe coJe-
BOI'O 3amaca 03epa, HaXOAAMIerocsi B PACTBOPEHHOM COCTOSIHUMH, NMOCTYINaeT OKOo-
J0 ‘2000 m/e0d — KONWUECTBO, BUYTOXKHO MaJjice 10 CPaBHEHMIO- C JIPYTUMU HC-
TOYHUKAMH coJief. :

3. MOA3EMHBIE BO/ibl

B xapakrtepucTuke rujporeosoruueckux ycjouit Danxamickoro 6acceiina
6blJ10 OTMe"eHo, 4yTo B ITpubanxamse pacnpocTpaneHnl TPY OCHOBHBIX THIIA TOA-
3eMHBIX BOJ, OKAa3bIBAIOMIMX BAHAHHe Ha 03epo. Bo-mepsbix, B CeBepo-3anagHom
1 CeseproM Ilpubanxaimbe pacnpocTpaHeHb! TPEIWHHBIE BOJbL BepPXHEH 30HLL

- KOPHI BHIBETPUBAHHS. Bo-BTOpPHIX, 37i€Ch K€ MMEIOTCS aj/oBHaNbHBlE BOABL peu-
HbiX fonuH. Ilpu sTOM, HapsAy C BOJAAMM IUMPOKHMX JAPEBHUX DPEYHBIX JIOJHH,
KaKMMHK SBJSIOTCA JOJMHbI peK Tokpay, MOHMHTE M HEKOTOPHIX ADYTHX, HMEIoT
3HayeHHe TaKxKe M BOJAH KOPOTKUX MojuH. Haxosen, B HOxHom Ilpubanxambe
uMeeTcsl NOCTOSTHHBIA TIOTOK NOA3€MHBIX BOJ, HampaBjieHHHIH OT Trop K 03epy.

Co6cTBeHREble HaOMIOfieHMs 38 COCTABOM TNOJA3EMHEIX BOJ HAaMH HE IPOBOAH-
JIUCh H 3TOT BONPOC MBI TIONBITAEMCS OCBETHTB TOJIBKO Ha OCHOBAHHMH JIMTEPATYP-
HBIX J2HHBIX, KOTOPHlE TIO THAPOXMMUHM NoA3eMHBIX Bof [lpubasnxaurbs BecbMa
OrpaHuueHEI. :

Tpemuuuse BoJAB. MuHepaausanus H XUMHYECKHH COCTaB Tpe-
IIMHHBIX BOJ HAXONUTCSI B TECHOH CBfI3M C XapaKTepoM BMELIAIOMUX MOPOA H
VCJIOBUSIMH HX 3aseranusi. HauGosiee npecHwle BOABL COfep:KaT TPaHHUTHI, NOP-
Gbupel U Jpyrue HM3BepiKeHHbE NOpPoAbl. Boja HU3BeCTHAKOB GoJlee MHHEPaJIH30-
BaHa. HaxkoHel, KBapIUTLI U OCOGEHHO PasjidyHbIE CAAHIBI OTJIUYAIOTCS BOAOH
c HauboJiee BLICOKOH MUHepa/ju3aiueil. BojoHOCHOCTL MOPOA B TOH 3Ke mocJe-
LOBaTeNIbHOCTH TafaeT. C poCTOM MUHepajM3al¥H H3MEeHSeTCsl COCTaB BOAHI.
CnaBGoMuHepanu3oBaHHbie  BOABL — OOBIYHO  TUAPOKApOOHATHO-KaJibliMeBhIe;
BOJBl BBICOKOH MHHEPAIU3ANUK — CYJb(QAaTHO-HATPUEBblE H HHOTAA XJIOPHAHO-
HaTpueBsie. CnaGoMuHepanu3oBaHHble BOAB (QopMHDPYroTes OJiMke K BOLOpA3-
JejiaM. HanpoTtuB, B MEXCONOYHBIX TOHHKEHUSX CONEp:KaTcsl COJIeHble BOIBI.
TakoBel ofmue 3axosomepHoctr (Tepsenkuit, 1932, 1932a; Tleckos, 1941,
TlocoxoB, 1955a; O6bsicHuTenpbHas 3anucka K rujpoxumuyeckoit kxapre CCCP,
1958).

B rtabn. 22 npuBefeH XHUMHUeCKHH COCTAB HEKOTOPBIX TPEHIHHHLIX BOA.

Hepeznxo B CeBepsom Ilpubanxamrse BCTpedaroTca KHCJABIE NOJA3EMHblE BOJbL
C TIOBBIIIEHHEIM COflep3KaHueM B HX COCTaBe CyJb(paToB. DTH BOALI BIEpPBbE ObIIH
o6uapyxensl M. I1. PycakoBeim (1931) B pafioHe cTpouTe/bCTBa MHOTOUHC/IEH-
HBIX PYAHHKOB H Dasxamckoro MelenyaBHJBHOTO 3aBojd. BmocsencTsuu
KHCJbie Bofbl Gbinu Berpeuesl E. B. IlocoxoBriM M B Apyrux nysktax Cesep-
Horo Ilpu6anxamrbsi, NOAPOOGHO WM MCcJefoBavbl M omucannl (1947a, 1955a).
Wx ¢opmupoBanHe CBS3aHO C OKHCJEHWEM CYJbQUIHBLIX MHHepasoB (IHUDHUT,
MeIHBIH KOJIUenaH, HMHKOBas oOMaHKa u Jp.), pacnpocTpaHeHHpix B CeBepHOM
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Tlpu6anxambe. Takue Bofsl, ¥MeKOIMEe B CBOEM COCTaBe CBOGOAHYIO CEpHYIO KHC-
JIOTY, SHEPTHYHO B3aMMOAEHCTBYSI ¢ TOPHBIMM MOpPOAAMHM, ocoGeHHo ¢ Kap6o-
HAaTHBIMU, HEepeiKO COAEepHKAT MOBLIIEHHble KOJHYeCTBA Ka/blUHsl H TAXKEJHX
metannoB. E. B. IlocoxoB HaGmofan, Kak B HEeKOTOPHIX NMYHKTAaX 3eMHOH moO-
BEpPXHOCTH, Bblllle 3a/eraHUsl TAKHX BOJ, 0OPa30BLIBA/IACH THIICOBLIE COIOHYAKH

HecKonbKO OTK/IOHSISICH OT pacCMaTpHBAeMOro BONPOCA, CUHTAEM YMECTHHIM
OTMETHTD, uT0 C. A. JlypoB B psaje cBoux pabot (1950, 1955, 1955a, 1959 u xp.)
pelaoiiee 35ayeHue B GOPMHUPOBAHKHH TTOBEPXHOCTHBIX U NOA3EMHBLIX BOZ CYJb-
¢daTHOro KJjacca TNpUAZET TPOLECCY OKHC/EHHS paccessHHHIX B 3eMHOH Kope
CyJAbPHAOB. 2THM MpPOLECCOM, NPOXOASIIUM, IO €[0 MHEHHIO, TOBCEMECTHO B Ha-
cTosilee BpeMs, OH OOBSICHSIET reHe3uC Cy/ndaToB B Boiax npynos Canbckofi
CTeNH, MaJblX pek YKpausel, BogoeMax JJon6acca u T. A. Ilpoueccs ke pacTso-
PeHHd TUICA M KATHOHHOTO OOMeHa B (POPMHPOBAHHU CYJB(ATHHIX BOA, NO €ro
MHEHHIO, HMEeIOT MeHblliee 3HaueHue U Jiaxe npeHeOpexuMo Manbl. [Lnia foxasa-
TenpcTBa 3THX Tosioxenuit C. A. JlypoB IIMPOKO HOJMb3yercs NpejJioxKeH-
HEIMH MM CABOEHHOHM TpeyroJibHO#l W CABOEHHOH TeTpasipuueckoil Auarpam-
MaMH, : .

B omnpepesieHHBIX YCNOBHAX, @ HMEHHO B YCJIOBHSIX HAXOXJIEHHA B.3OHE
OKMCJIEHHSI 3HAUHTE/IbHBIX KOJIMYECTB CYJAb(PHIOB, HX PoJib B (OpMHPOBaHMH
NPHPOAHEIX BOJ BIIOJIHE OYEBHAHA M COMHEeHU{i He BbI3bIBaeT. DTH YCJOBUS Ha-
onmofaloTes B OTHenbHBIX pervonax Ilpubanxambsi, 1 B LaHHOM cjyuae aBTOP
Hacrosimefi MOHOrpaduu NoJHOCThI0 pasfenser muenue C. A. IlypoBa o rese-
3uce cyapdartos 3a cuer cyabdunoB. BmecTe ¢ TeM Henb3s He BHIPasuTh yAHBJe-
HHe 10 NOBOAY TOTO, YTO YMOMSIHYTHIH MCCJefoBaTeNb 0ODbSCHAET 3THM Npolec-
COM TreBesuc cyabdaToB Jaxe Tam, TAe CyJbQUAE He OOHApyxXeHnl (ceBepo-BO-
crounoe IIpuasoBne), u, cuuTasi 3TOT NpPOLECC «eAVHCTBEHHO BO3MOXKHBLIM» B Te-
He3uce cyJb(aTHHIX BOJ, HFHOPHpYET POJb THNCA, TaK LWIHPOKO pacnpocTpa-
HEHHOTOQ B TIPHPOJe.

Ananus ¢usvko-reorpaduueckux ycjosuit Cepepo-3anapHoro u CeBepHoro
[Ipubanxambsi ¥ obuwiHe 3aKOHOMEPHOCTH (POPMHPOBAHHMS TPELIMHHBIX BOJ IO-
3BOJIIOT 3aKJIIOUHTH, UTO 3TH BOJAbl XapaKTEPU3YIOTCS NECTPOTOH MHHepaniusa-
LMK ¥ XMMHYECKOTo cocTaBa. Hapsily ¢ TMAPoKap6OHAaTHO-KANbUUEBBIMH TNipec-
HBIMH BOaM4 C MHHepanu3anueii mexee 500 me/4, 3leCh MOXKHO BCTPETHTH CYJIb-
¢daTHO-HATpHEBLIE H XJIOPHAHO-HATPUEBHIE COJeBble BOALL. I1pM 3ToM no Hanpas-
JIeHHI0 K TNoGepesKbio 03epa uale BCTPeHaloTCs COJIEHble BOABI, YeM IMpecHbie.
B nenom tpemunnble BoAnl CeBeproro Ilpubanxambes Y. M. AxmeacaduHbiM
(1955) oreHuBaroTCs Kak BOALL C TIOBBILIEHHOH M JaKe BLICOKOH MuHepasusa-
nuef. ,

AnnwBuruanvuse BoJAsl. Peku CeBepHoro Ilpubanxaumbs B cpen-
HEM M OCOOEHHO B HHIKHEM TEUeHMSX MOCTENEeHHO TePSIOTCA B CBOMX OTJIOKEHUSIX
¥ Aajbille NPOJO/IKAIOTCA B BHJAE HOA3EMHOrO alloBuasibHOro moroxka. Orpa-
HHYEHHOCTb BOAHLIX pecypcoB IlpuGanxawesi 3acrarusia crpoutenel banxam-
CKOTO NPOMBIIIJIEHHOTO Y3J1a 3aHAThCS HCC/AENOBAHHEM 3THX BOJ KaK BO3MOXK-
HOTO HMCTOYHMKA AJisl BOAOCHaGKeHUs cTposiuerocs rpeinpusaTtus. B uacro-
CTH, aJJIOBUaJbHEE BOAk! p. Tokpay npumepHo B 30—40 xu oT nobepexxps o3e-
pa OKasaJuch BIIOJIHE NMPUIOAHLIMU AN BojocHaOKeHus. VX mMunepanusamus
cocraBaana 1—1,5 2/a (Pycakos, 1931; Tepaeuknii, 1932; Vipanos, 1932; I'pu-
neB, 1932; Kynus, 1935; Kossos, 1941a). Bopa annoBranbHLIX NOTOKOB B CpeA-
HUX TeYeHHSIX PeK, PaCHoJIOKEHHBIX B CEBEPO-BOCTOYHOM yacTH Gacceiina, MMeeT
MMHEPaJH3alHI0 TaKKe CPaBHHTeJbHO HeBhicokyio (Pacmonos, 1932). Tlo pan-
HeiM B. K. Tepneuxoro (1931), MuHepasnusauusi BoAbl M3 MHOTHX KOJIOALEB M
wypdoB B YyKa3aHHOM paioHe yamie Bcero cocraBnser 0,8—1,8 ¢/ke. Beanuunsl
MHUHepaJH3aliy NpUMEPHO TOro Ke NOopsifika, a uMeHHo 1—1,b g/ke, umeror 1
TIOA3EeMHBIE BOAbl KOPOTKHX Josind (Makaperko, 1951). B coctase Bofibl 0GHIYHO
npeo6aananT ruApokapOoHaThl. B HMKHUX TeueHMAX AOJIMH, O Mepe NPUOIK-
JKeHHsl K 03epy, MHHepajH3auus aqJIOBHAJbHHIX BOJ OLICTPO BO3pacTaeT U B
HX cOcTaBe INPOYHOE MECTO 3aHUMAalOT CyJabdaThl H XJOPHALL.
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CaefieHHS! O XMMHM 4/IIIOBHANILHBIX BOJL 3aMETHO TOTIOJIHUJIKCh B TIOC/IeJIHHE
rofel B pesyabraTe pador E. B.Tlocoxosa (1955a, 1959). Xumyuyeckuii cocTap He-
KOTOPHIX al/IOBHANBLHHIX BOJ TNpHUBeAeH B Taba. 22, '

‘OrpoMHBlil HHTEpec fJ1si pelleHHs BONPOCOB 1O THAPOXHUMHH 03. Dajxamr
IPEACTaB/ISIOT NOA3eMHble BOALI IPHOPEKHON 1OJMOCH, TaK KAK HMEHHO OHH CO-
CTaBJISIOT MOHHBIH CTOK B 03epo. Kax yxKe cienyer u3 M3/10:KEHHOTO, OGIIUM AJIST
TPElIMHHbIX M anmoBHaNbHEIX BOA CeBeproro IlpuGanxawbst geisetcs ObicT-
PHIAl POCT HX MHHEPAIH3AlHH JI0 Mepe Ipub/imKeHns K nobepexsio. Ha nosr-
HEHHYI0 MHHepa/M3aluio NoA3eMHbIX BOJ, ¥ nobepexnbs 03. Banxaim eme B 80-e
TOAE [POLUIOrO crojeTdsl yKasuipanu B. Oumep (1883) u B Hauane Hamero
Beka b. @. Meddepr (1912). A. M. Huxoneckuit (1885) mopuepkusan, 4to 3a
BCE. €r0 NyTelecTBHe IO OeperaM 03epa ObT BCTPeUEH eMHCTBEHHBIH * KJoY
npecrofi BoAn (6nu3 Kenrtiobexa). A. A. Jluseifiko (1932) oTMeuas, uyTo MuHe-
panm3anus NoA3eMHBIX BOJA Ha mobepexbe ozepa B paidione ['ynbwmapa, Capei-
Kymes: H Kapa6aca B HecKosbKO pa3 6oJibile, yeM MUHEPAIH3ALHUs BOLLL B O3e-
pe (4—©6 u 6oJbmre e/4). Ha 310 ke obcrositensctBo ykaspiBaiu M. I1. Pycakos
(1931), B. H. Kynun (1935), C. A. Huxutun (1941), B. I1. Kossos (1941a) n
E. B.Tlocoxor(1955a, 1959). 1ludper, npuBefenHsle B Tabu. 21, Xopoio HAMOCTPH-
pPYIoT 370 noJsoxkenne. O6bACHAETCS OHO, C OJHOH CTOPOHHI, TeM, YTO MHHepa-
JM3alKs TIOA3EeMHBIX BOJ NpPH NPOYMX PABHBIX YCJIOBHUSX HAXOAHUTCHA B NPSIMOH
3aBHCHMOCTH OT JAJIMHBEI MYTH, KOTOPbI OHH COBEPIIAIOT BO BMEIAIOMIUX [OPO-
Jax M, cJefoBaTesibHO, OT BPEMEHH KOHTAKTa C HHUMH, C JPYyrofi—TeM, YTO TOA-

nupaemple BojaMu o3. Danxam 1ioA3eMHble BOABI NMpPUGIHMKAOTCS K AHEBHOM |

TIOBEDXHOCTH ¥ B Pe3y/]bTaTe CHJBHOTO HCHAPeHHsi ObiCTPO 3aCOJOHSIOTCS.
HMeeT 3HaueHHe TAK:Ke 3acOo/IeHHOCTh caMmoro o3. bajxamr M ero mno6epexnbs.

Himess B Buly cxkasaHHoOe, W, YUMTHIBAas LUdpsl, npuBeleHHple B Tabm. 21,
npruMeM MHHEPaJU3anuio NoA3eMHLIX BOJ, CTeKaiouux B 03. Dasxam ¢ ceepa,
paBHOI OKoJIO 5 e/ke, uto mpHu obueM obbeme 3THX Bof — 0,03 kmd/e00 — mo-
3BOJISIET OIIEHHTb €XKerofHoe INOCTYyIJIEHHEe coJiell B 03ePO TaKUM IyTeM IpHUMep-
vo B 0,15 mau. m.

Hopnsemuse Boaw IOxuoro [IpubGanxambs, Tak Xe
Kak ¥ CeBepHOro, M3yuyeHhbl enie He JOCTAaTOYHO. Tem He MeHee MMEIMMICH B
HacTosiee BpeMs MaTepHaj M aHaIX3 THAPOreoJOTHYeCKUX YcJaoBHi HOxHOro
Ipubanxambs No3BONAIOT CAeIaTh HEKOTOpHE BHIBOLL. HauGosee BamHpiil #3
HHX, He BBISBIBAIOIIUHA Y THAPOTeoJOrOB COMHEHHH, 3aK/o4aercs B TOM, UTO B
npefenax Bcero IOxkuoro Ilpubanxamibsg uMeeTcsl NMOCTOSHHBIM IIOTOK TOA3EM-
HBIX BOJl, HANPaBJIeHHBIH OT Top K 03epy. OCHOBHBIM HCTOYHHKOM MUTAHUS 3TOTO
HOTOKa fIBJISIIOTCH PEKH, HUIKHHE uacTy 6accefiHOB KOTOPHIX CJIOMKEHBI JIETKO
QUIBLTPYIOMIMMH TleCKaMH. DTO INOATBEp:KJAeTcsl, HarnpuMmep, ONLITHHIMHA JaH-
HBIMH, TIOJydeHHEIMH B 1945 r. ¥. M. Axmencadusbiv Ha GYPOBEIX CKBaKUHAX,
3a/I0’KeHHBIX TonepeK JoauHB Mlnu, B cTBope mnoc. Bakanac. Ilo ero AasHbM,
NOJ3EMHBIA [TOTOK pacnpoCTpaHsieTcst Ha CeBep-ceBepo-3anaf K o3. banxam mnop,
yraom 40—45° k Vinu. IpyruM HCTOUHUKOM CJYKAT BOJAH!, CTEKAIONIME HA jore
CTOp M YaCTHYHO pacmpocTtpanstionitecs nof Ilpubanxamckoit pasaunoil. Onpe-
JeJIeHHOe 3HAYeHHe MMEIOT Takme arMmocdepHbie ocafixu. B cOOTBETCTBHM C me-
PEYHC/IeHHEIMH HMCTOYHHKAMH [MUTaHUS, XHUMHYECKHI COCTAB MOA3EMHBIX BOJ,
(bOpMHpPYETCst UaCTHYHO 3a CUET COCTaBa PEeYHBIX BOJ, YACTHYHO 3Ke 3a CYyeT CO-
JeH, COAepKaMXCs B TPETHUHBIX OTJOXKEHHSX TPEAropuil, a TakKe CYXHX
cosiedl u3 npubanxaiiCKuX o3ep, NPHHOCHMEIX CIOJA TOCTIOACTBYIOUUMH CeBep-
HBIMH H CEBEPO-BOCTOYHBIMH BETPAMM H «BMBIBAeMBIMU» B TIECKH ATMOCQEpPHHIMH
ocaaKkaMmM. Pagnuunbie cOyeTaHHsi OCHOBHBIX IIeDeUHC/EHHHIX (akTOpOB onpe-
IeJISIOT MeCTPOTY XHMMUECKOTO COCTABA ¥ MUHEpanu3ailyi TNOA3EMHHX BOA.
Corgacso rujpoxumuueckoir kapre CCCP (1956), nopsemuble Bompl DBanxari-
AnakyapCkOl BHaMHBI HMeloT MHHepaausammipo 1—10 e/xe.

Tlecuanpie npocrpanctBa IOxuoro Ilpubanxambs Hepenko HMEOT NpecHbie
nop3emusle Boanl (Jlyuaurr, 1912; Bpuisranos, 1927; Jle6epes, 1928; Pycakos,
1931; Tepaeuxu#t, 1932; Hukurun, 1941, 1941a; Tlocoxos, 1955, OGopuH, 1959
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Tabauia?24

Hamenenne colepaHusi HEKOTOPbIX HHIPEIHEHTOB B XHMHYECKOM
coCTaBe NOJ3eMHLIX BOJ Mo Mepe yaaaenust ot p. Huu

CojepiKauue NOHOB, M2'a

Paccros-
MecTto ot6opa npobst HHE OT "
p. Hau, xu cl SO, Ca™

Peka WMo . . . . — 14,7 43,8 48,0
Konoger, 1 . 7,3 47,0 128,5 28,0
» 2. .. RN 12,5 67,6 120,0 45,0
» 4 ... 20,0 276,2 725,0 | 157,0
CkpaxunHa 35 . . 9,5 31,3 80,0 41,0
» 34 ... .. .. 16,0 36,6 95,0 38,0
» 34a. .. .. 22,0 67,9 300,0 | 180,0

¥ JAp.). 3ajeraoT OHM NDEHMYIIECTBEHHO B CTaphIX pycJax pek (6axamacax)
WM B JONMHAX COBPEMEHHBIX PeK. XMMHUYECKHH COCTaB BOAL HEKOTOPHIX KOJIOJ-
UeB, DacloJioXKeHHbiX B Neckax, npefcrassed B Taba. 23.

[To mepe ymaneHust or pek B TuiyGb NYCTHIHM MWHEPaNM3alHsA NOA3EMHBIX
BOJ OBICTPO Bo3pacTraeT. JTO XOPOMIO BHAHO, HanpHMep, U3 AAHHLIX, TONYYEH-
Hptx C. A. Hukutuubiv (1941a) u npusefiensnix B Tabn. 24. Boasiuol marepu-
aj1, HarJsHo WIMIOCTPUPVIOWKHA 3TO NOJOXKenue, nonyder takxke A, A. Oo-
punbIM (1959). M3 ero panHbiX, Hanmpumep, CJeAyeT, YTO MHHEpPaJM3AUMS NOJ-
3eMHBIX BOJL B Hanpas/eHHAX OT oauH pek Mau u Kaparan x ux mexpypeubio
(necku myctbinu Capwl-Umnk-Otpay) pacter ot 0,5—0,6 po 7—8 2/a.

Ilpexpe uem TonacTb B KOHEYHBIH MYHKT CBOEro CJeoBaHUs — B 03, ban-
Xaul, noj3eMHble BOAbI COBEpLUAIOT AJHTeNbHLIH NMyTb, BO BPEMSI KOTOPOTO YBe-
JIHYUBAETCS MX MHHepasiM3alHs M OJHOBPeMEHHO M3MeHseTcsi cocraB. [uapo-
KapOOHaTHele H T'HIPOKAapOOHATHO-CYJb(ATHLIE BOABI CMEHSAIOTCH CYJIb(aTHHIMH
H 3aTeM Y nofepexbs XJOPHAHO-CY.1bdaTHBIMM BojaMmu (taba. 23). MuHepasu-
3anus BoAb! 6113 03epa A0CTHraeT MaKCUMabHbIX BesiuuuH. [To nannsiv B, B. Cue-
capesuda (1941), B fespte Jlemchi BCTpeyajTCs OTAEbHBIE NSTHA HOA3EM-
HBIX BOJ, ¢ MHHepanusaunueil 50—60 e/ke. B Gonblueli e yacTH AeNbTH HX MH-
Hepanusanusa coctasiser 2—3 e/ke. Ilo cBeeHUsIM TOTO 3Ke aBTOpa MOA3EMHEIE
BOZbl NpUGpeKHOH moJsiockl O3epa JAOCTHramT MUHepasusamud 10—20 e/ke.
Y. M. Axmencapun (1955) npuBoauT HHDPH, KOTOpHE, NO HAEMy MHEHHIO,
HauboJiee TIOJHO COOTBETCTBYIOT AEHCTBUTeNbHOCTH. OH YKa3uIBaeT, 4TO IOJ-
3eMHple BOABI, CTeKawmue B 03. banxaw c iora, UMeloT MuHepaaH3auuoo 2—3,
a Mectramu — 5—10 e/ke.

YuuTbiBasi BCe TNpPUBEJieHHnle CBEACHHS, MHHEDAJNHW3AlHIO TIOA3€MHBHIX BOI,
nuTaomux o3. banxaw c ora, npuMem pasHO# npumepro b 2/ke. Torga MOHHBI
CTOK B 03epo 3a cueT mnoAseMHslX Bof IOxuoro IlpuGanxaums (0,24 xu3) cocra-
BUT oKoJso 1,20 M/H. m/e00. CyMmmMapHOe e TofloBoe NOCTynJjieHue codeli B osepo
3a cyeT NMOJA3eMHBEIX BOJ (KaK C CeBepa, TaK H C i0Ta) MOXKHO OLEHWTh NIPUMEPHO
B 1,35 muH. m.

Ecnin BcnoMHHTB, UYTO B 3anajHyilo 4YacTh o03epa mo ofweMy nocrynaer
%/3 nop3emubix Boj (0,18 xu®) u B Boctounyio — /5 (0,09 xx3), To cooTBeTCTBEHHO
3TOMY pacnpefesuTcst H MOHHbIH cTok. B 3ananumit bajxam nopzemuble Bofbi
BHocAT okosio 0,90, a B Bocrounrit — okoso 0,45 mMan. m coqefi/rox L,

! VuntoiBas MaJjblil yAeNbHBIH BeC THAPOKAPGOHATHLIX COEAMHEHHH KaJdblMs H Marlus B
XHMHUYECKOM COCTaBe MOA3EMHBIX BOA, NPUMEM, YTO NOJy4YeHHHE XOJHULCTBA CoJelt HAYT LenH-
KOM Ha NONOJIHEHHe COJIEBOTO 3almaca 03epa, HAXOAANIEroCH B PACTBOPEHHOM COCTOSHHMH.



. T'aasa VII
FUIPOXUMHUS O3EPA BAJIXALI

1. OBHIAST XAPAKTEPHCTHKA

Ecnn Yepnoe, Kacnufickoe, Apajbckoe MOps NpeACTaBJsIOT BOAOEMB,
B EOJIOTHYECKOH HCTOPHH KOTOPHIX, TO-BHAMMOMY, OoJblilee HJIH MeHbliee
3HaueHHe CeIrpan MupoBoil okean, To 03. Banxam siBjisieTcsl THIMYHBLIM BOJOe-
MOM KOHTHHEHTAaJbHOTO NpOHCXOHeHHs. COrjlacHO CyLIeCTBYIOIEMY B IeoJo-
THH TPENOONKEHNIO, €lle B XBaJBIHCKYIO 3MOXY CYLIECTBOBAN elHHbIH Apaso-
Kacnuiickuii Mopckoii GacceiiH, KOTOpwIH uyepes coBpeMeHHYi0 MaHBIYCKYIO
JosuHy Onisl cBsisad ‘¢ AsoBckuM M UepHbM mopsivu !. HUTo Xe Kacaercsi 03.
Banxam, To B HacTosimee BpeMsi OGIENPHHSTO MHEHHE O TOM, YTO DHO CO BPEMEHU
00pasoBaHusl CaMOCTOSITe/NbLHOH KOTJIOBHHEL (10 CBapuueBCKOH — KOHEL, 1O
" Koetenko— cepefiyHa uyeTBEePTHUHOrO IMEpHONA) HMKAKOH CBSI3M C MOpeM He
HMeJIo,
B cBsI3K ¢ 9TMM MHTEPECHO NMPOBECTH COMOCTABJIEHHE, C OLHOH CTOPOHEI, XH-
MHY€CKOTO COCTABa BOJALI NEPEUHC/IeHHBIX BOLOEMOB MeXAy coO0H H C COCTABOM
OKEeaHWYecKoH BOJbI, C JAPYTOHl — COMOCTABJIEHHE XHMHYECKOTO COCTaBa BOJbI

Ta6auua 25

CpaBuuTelibHbli HOHKBIH cOCTaB Boj okeana, Yepnoro, Kacnuiickoro, ApajanCKoro Mopeit,
03, Banxaw u p. Hau

CoaeprkaHie HOHOB, %-2KB.
Bogoem % or 50" HCO;—:— . ' f— ABToé
] 1 4Co ] @ ‘© :
4] e = z
Ok:aan. ... ... .. .|35,0l 45,2} 4,6 0,2 1,7 8,91 39,4 |O. A. Anexud
Yepuoe mope . . . . . .[17,5] 45,1 4,5 0,4 | 2,0| 8,6| 39,4 |To xe =
Kacnuiickoe Moze . . . .[12,7) 34,7 | 14,5 | 0,8 | 3,9/13,8| 32,3 JI.( KS.)B.nmios
. 1956
Apannckoe mope ., . . . .|10,2] 29,1 | 19,6 | 1,3 | 7,6/12,8| 29,6 |To xe .
Oszepo bBanxaw B BoCTOU- .
woii wacth*. . . . . .|3,25 19,5 | 21,8 | 8,7 | 0,4/14,6] 35,0 |M. H. Tapacos
Osepo Banxauw B 3anazHoii -
gactu ¥* . .. . . . .|0,74| 14,4 { 17,8 | 17,8 | 8,7/ 14,6 26,7 |To xe
Peka Vom *** |, . . . .]0,31] 4,9 | 11,0 | 34,1 128,9/ 9,8} 11,3 »

* CpefHee 1o BOCbMOMY paliory B 1956 r.
** CpejHee 110 NEpPBOMY pPa#OHY B TOM 3Ke I'oay.
**+ CpenHeroXoBoft MHOTOJNETHHNl COCTaB, B3BellieHHbIH MO CTOKY.

1 [o noacuetam C. B. Bpyenuua (1939) BospacT coBpeMeHHOTO 03epHoro Kacnusi HacuuThl-
BaeT oKoso 13 Toic. ger. Kak nonaraer Y. Il. Tepacumos, 5—10 Tic. JieT Hasaj NPOM3OMIIO
otnenenve Apana or Kacnusi (Anekun n Mopuuesa, 1955).
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* 3. Banxaw ¢ cocraBom BoAbl TVIABFOf BOXHOH apTepuu, MUTaomel 03epO —
pexu Wau (tabn. 25).

Boza noJyH30MpPOBAHHOTO OT OKeaHa YepHOro MOpA 1O COCTABY OYeHb
MaJo OTJIMHaeTcs OT COCTaBa BOALL OKeaHA. BJIMsHHE MATepHKOBOTO CTOKA CKa-
3blBaeTCA J1aBHLHIM 00Pa30M Ha BesIMUMHE MHHepasM3anyH, KoTopas 3[ech B J(Ba
pasa meHble, ueM y okeana. CoBceM HHOe INOJIOXKEHHE Y H30JHPOBaHHBIX Kac-
nuiickoro ¥ Apajbckoro Mope#l. 3[ech coflepanie XapakTepHHIX AJs OKeaHa
noHoB Cl" u Na' 4+ K’ 3aMeTHO MoHuKeHO, BMeCTe C TeM HOBHIIIEHO COepkKa-
HHe KapGoHaToB ¥ cymmbl Ca™ -+ Mg™, xapakTepHHIX [/l MaTepUKOBOTO CTOKA.
CrenoBatenrHo, Kacnufickoe 1 Apanbckoe MOps IO CBOEMY COCTABY 3aHHMAIOT
IIPOMEXKYTOUHOE TIOJIOKEHHEe MEKAY BOXOEMAaMH MOPCKOrO H KOHTHHEHTA/b-
Horo tHNOB. [Ipuyem y Apasa foJisi MaTEPHKOBOTO CTOK& B (JOPMHUPOBAHHH CO-
CTaBa BOJH! HECKONBKO Bhille, yeM y Kacnusi. Kpaiinee nonoxenue B 3ToM papy
KPYIHEHIINX COJIOHOBATHIX BOLOEMOB 3aHHMaeT 03. Dajxam. OTHOCHTeNnHOE
collep:KaHue XJOPULOB 3JeCh MEHEBIIe, YyeM BO BCEX PACCMOTPEHHBIX BOZOEMAX.
Hanpotus, cogepxague cynbdaros ¥ Kap6oHaToB — Gosblie. CHJIBHO IIOHH-
JKeHHOe cofiepKaHve B 03. Basxain HOHOB Kanblusl (# 32 CUET 3TOrO BBEICOKOE
cofep:KaHue HOHOB LIEJOYHLIX METaJJIOB) CBs3aHO C Meramopdusaunued mate-
PHKOBOTO CTOKa, KOTODHIH akkymysupyercs B 03, Dbasxam.

K 3ToMy 3aKJIOUeHHI0 MOXHO TPHIATH, PACCMATPUBAs MOHHBIK COCTAR 03€pa

(BocTouHOH M 3amafHoil ero uacTefl) B CONOCTARJEHHH C cOCTaBoM Boxbl Muu.
C pocroM MHHepajW3AUMU YBeIMYMBAETCH OTHOCHTeNbHOE cofepxanne Cl',
SOy, Mg Na' 4+ K' H yMeHBIIAeTCS OTHOCHTEJbHOE CONEpHKAHUE HCO3 +
+CO; u Ca”, T.e. HaGmogaercs Ipolece, XapakTepHBH [/ TIOCTENeHHO
oconom}omyxxca KOHTHHEHTAJIbHbIX BOJOEMOB.

Pe3xast KOHTHHEHTAJbHOCT b KJAMMaTa W GecCTOYHOCTb Danxamicko#l KoTJio-
BHHBL CJTYKAT OCHOBHLIMH NPHUKHAMM TOTO, YUTO MHHepajiu3anus Bofisl 03. Basa-
Xall HaMHOTO BBIUE MHHepaNu3aluy o3ep, HaxoAsmuxcs B Gosee GraronpH-
ATHBIX ycsnoBusx. Hanmpumep, Jlajoxckoe o03epo, pacrosiokeHHOe B 30HE
H30bITOYHOTO YBJAAXKHEHHs, HMeeT MHHepanusauuio 68 mz/4; 03. Muuuray,
Haxojsuleecs IpUMepHO Ha ofHOMH wKpoTe c 03. Dasxam, Ho GyAy4d OPOTOU-
HBIM, XapaKTepu3yeTcsi  COOTBETCTBYIOWIMM  TokasaresneMm — 107,3  wme/s;
MHHepanu3auust BoAsl 03. Dafixan cocrasaser 91,4 me/2 uw T. A,
(Anekun, 1953). B npoTHBONOMOXKHOCTD UM, B CHJIY YHOMSIHYTBIX BRHIIE YCJO-
BU#, cpelHsAs MHHepasH3ailus BoALl 03. basxam paBHa okoso 3 2/kz, 6eccTou-
goro 03. Ycenik-Kyne — 5,8 e/ke.

| Onso¥i ¥3 OT/IHYUTENHHBIX THAPOXMMHYECKHX Ocobennocteil 03. DBanxau,
BBHIIENSIONIMX €ro CPefy BOXOEMOB O3EPHOTO THNA HE TOJIHKO B Hamieli cTpane,
HO M BCEro 3eMHOrO I1apa, ABjisgeTcs HeoJHOPOAHOCTh MUHEPAJIM3aNUHd H XHMH-
YeCcKOTO COCTaBa BOJAbI MO akBaTopuu. OHA IPOsBJsSeICS B BHIE 3aKOHOMEDPHO-
ro TOC/NEeL0BATeJbHOTO MOBLILIEHHS] MUHEpPaIH3alLUH BOAL H H3MEHEHHsS ee CO-
CTaBa B HampasJ/leHUH OT ycThs Wi K BocTOuHOH OKOHeuHocTH o3epa. Hapsany
C 9TOi 3aKOHOMEPHOCTLIO, XAPAKTepHOH JJis BCEro 03epa B LeJOM, B OTAelb-
HbIX, JIOBOJIbHO OOJbIIHX palioHax BojoeMa, Hanpumep, B €ro joro-3anajgHo
YacTH, a TaKKe B MHOTOYMCJIEHHBIX 3a1uBaX ¥ B Y3KOH mpubpexHoll mojioce
Ha6JI}OLLa}OTCH OCOOEHHOCTH B paclpefieieHHH COCTABA W MUHEpaiH3alM{
BOJIHL.

Kak ykaseiBasoch Beillte, ¢ 1928 mo 1953 r. 6bls1 HaKOIAEH JJ.OBO.HI:HO 60J1b-
UI0# MaTepuas, XapakTepuayionuil THAPoXuMHIo o3epa. K cokanenmio, O HMeN
IeJbIH Psifi CYIIECTBEHHBLIX HEJOCTATKOB, TaK KaK Obll IOJYyYeH HCC/IeNoBaTe-
JISIMM, TIPEC/IeLOBABIUMMH pPa3/MUHbe KOHKDETHLIE LeJd U NOTOMY H3YYaBIIMMH
JIMHIb HHTEPECOBABIINE UX PAHOHLI HJIH OTAe/bHble TYHKTHL 03€pa B COOTBETCTBHH
C LEJEBOH YCTaHOBKOH pafoTel. EcTecTBEHHO, UTO IPH STOM OTCYTCTBOBAJIH
CHHXPOHHOCTb B OT60pe NMpo6 BOIALI M €I1Has METOAHNKA XMMHUYECKOTO aHajIu3a.
TlonHoTa ananusa Gplia 10 Tol e NpHYKHHe pa3auyHod. Yame Bcero B BoOJE on-
PEefiesisiIn TONBKO COflepKAHHE HOHOB XJIOPA, Pexe — CONEPKAHUE AHUOHOB W
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elle pexke BOjA NOABEpPrajsach TOJHOMY aHajauszy. Mexay Tem 6GosblIol MH-
Tepec IPeACTABJSJIO CONOCTABJIEHHEe Xapakrepa pachpelesieHHsl B O3epe B pas-
JIMYHBE TORB MUHEpaJHn3auyu BOAbl KaK Haubosee BAXKHOH ee XapaKTEPHCTHKH,
st sT0r0 HE06X0IMMO GBIJIO B30 BCEX HMEJOIIHUXCS Pe3yJIbTATOR aHaJM3a BOALL
(Bcero HccleNOBAHO OKOJIO THICAYM TPO6) BHIOpAaTh TakHe, KOTOpPhIE, BO-Iep-
BLIX, XapaKTepH30Ba/JH Obl XUMHUECKHH COCTaB BOAL!, OTOOpPAHHBLIA IPHMEPHO
B OJHO H TO ¥Xe BpPeMf B DA3JIHYHBIX IIYHKTAX, PAClOJIOXKEHHHIX IO BO3MOK-
HOCTH 1O Bcefl aKBAaTOpUH, H, BO-BTOPBHIX, XapaKTepH30Baiu Gbl BOAY ICIHBLIM
XMMHYeCKHM aHANH30M H, CJef0BaTe/IbHO, NO3BOJISIM Obl CYAHTh 00 ee ofiei
MuHepajausauuu. Eciu nepBoe TpeGoBaHHe perliajoch CPaBHHTENHHO IPOCTO,
TO BTOpPOE 3HAYUTENHLHO OCJIOXKHSJIOCH TeM, YTO TOJHbIA XUMUYeCKHHd aHaJIu3
TIPOM3BOJUJCS JajneKo He Bcerga. IlosTomy npuuuiock npubGersyTh K CYIIECT-
ByIOlleMy TNpHeMY pacueTa MHHEpaJH3aLUH IO H3BECTHOMY COMAEpXKAHHIO OT-
JeJbHBIX MOHOB HJIM TpYNNbl HOHOB. M3 Bcex MaTepHanoB, KOTOPHIMH Mb
pacnogaran#, Toapko 105 npo6 BoAsl OBLIM OXapaKTepH30OBaHHL Pe3YJIbTaTaAMK
nosHoro aHanusa. [To 3TUM JaHHBIM GBI NOCTPOEH rpaduK CBS3U COXEpPIKAHMS
OTIeNbHBIX HOHOBR ¢ 0O6llell MHHepajusamued BoAbl 1. JTO JaJi0 BOSMOXHOCTD
HCTOJBL30BATD Pe3yAbTATH HENOJIHOTO aHaAu3a 1pob BOJb, OTOOPaHHBIX U3 03epa
B TOT ke 25-1eTHHH neprof. Ilo U3BeCTHOMY COIdEpKaHHIO HOHOB XJOpa, CYJb-
$aTHLIX HOHOB WJM CYMMH aHMOHOB TpM TNoMOmY rpaduka OblIM NOACYHTAHHL
BesIMYMHbl MHHepanuszauud 440 npo6 Bojbl, aHaau3 KOTOPHIX OBLT BHITIOJHEH
HE TOJHOCTBLIO. B pesyabrare G100 NosyyeHo 545 3HaYeHHit MHHEpATH3ALUH
npo6 Bofbl, OTOOPAHHEIX B PA3JHUHLIX NIYHKTax o3epa B nepuof ¢ 1928 mo 1953 r.
Ha ocHoBauWH 3THX AaBHBIX ObLIXH COCTaBJIEHH! THAPOXUMHUYECKHE KapThl MHHE-
panM3anuu o3epa AJ CJAELYIOUIMX UIECTH NepHOLOB:

HcnoapaosaH- T

HOE YHCJO ) [Ny

) aHaNH30B oy

Viionp — wost6pp 1929 r. . .. . .. . ..., 29 T
Asrycr — cegtaGpy 1930 r. . .. ... .. 35 At
WMo — centa6py 1931 r. . .. .. .. ... 151 ‘ oy
Aprycr — centsibps 1938 r. . .. .. .. ... 21 e
Wionp — centsibpp 1941 r. . .. .. . . ... 112 ‘ P
WMione — centsabpe 1953 r. . . . e oo .. 19 ‘

[Iate M3 3THX KapT HpHUBefieHH Ha puc. 48, mecras, HauboJee MoApobHas,
cocTaBjeHHas 1o MmaTepHanam skcnepunun I1. @. Jompauera u oTHoCAmAfACH
K 1931 r., mpuBOAUTCA HAMH HECKOJBKO IO3kKe (CM. pHC. bb).

Boaee” neTam;Hoe NpeJCTaBJeHAE O PACHpe/ieieHuH N0 AKBATOPUK MUHEpa-
JI3aLM¥ M MHTPEIMeHTOB XHMHYeCKOr0 COCTaBA MOXHO HMETb Ha OCHOBaHHHM
PE3YJIbTATOBR THUADPOXMMHYECKHX CHEMOK, BHINONHEHHBIX Hamu B 1955—1958 rr.
ChbeMKH NPOH3BOAHIHKCH B JIETHHE TEPHOJLI, IO BO3MOMKHOCTH B MaKCHMAaJbHO
cxatole cpoku. OHYM OXBATHIBAJIM BCE 03€p0; iBe M3 HUX ObiIM BLINOJHEHBI O
IeCSITHKUJIOMETPOBOI CeTKe. Cpoxu U MeToAuKa paboT ObLIM ONHMCABBI B IVia-
Be V, MeCTonojiOXeHHe CTaHUMH yKasaHo Ha puc. 38. .

B tabn. 26—29 momernens! pe3y/bTaThl XHMHUECKOTO aHaJIu3a (Ha rnasueii-
\IMe MOHBI) BCexX Npo6 BOAH, OTOOPAHHBIX M3 03epa BO BpeMs YeThipeX CheMOK
B 1955 r.? Tlonyuennbie pe3yJsbTaThl MO3BOJNH/IH COCTABHTH THAPOXHMHYECKHE

KapTel pacnpefiesieHus OTAEJNbHBEIX MOHOB U OO0HIel MHHepanu3auHd JI0 4KBa-
Topuu o3epa (puc. 48—56).

1 Drotr rpaduk 3dech He NPHBOAHM, TaK KaK OH aHa/OTHYeH H306paxKeHHOMY Jafee Ha
pHc. 56, MOCTPOEHHOMY IO TaHHHEIM aBTOpa HAcTosiwelt MOHorpadu.
2 Bes pannnix I'. P. IOuycosa (1951).

3 TIpoGel oTGHpanuck ¢ rAyGussl 0,5 #, a B HEKOTOPHIX CydYasx M y AHa.
7 M. H. Tapacos



XumudecKkuil cocTaB BoAbl 03. Banxaw no
(MecTOnoJOXeHHe CTaHUHH

CopepkaHHe HO-

Howmep Jara or6opa Y HCOI 4 . )
CTaHUHH npobel ’ 2 s .
Cl SO, +CO: Ca Mg‘ Na 4+ K

1/ 29.VII 20,6 48,1 155,6 35,1 14,2 30,3
2’ Torna xe 89,4 164,6 216,6 36,5 34,7 120,8
3 » 155,3 | 265,8 | 264,2 32,7 54,2 | 203,8
4’ » 14,2 35,8 177,6 40,5 11,5 27,0
5 » 17,4 39,9 171,35 40,1 12,4 27,8
6 » 95,0 166,2 225,8 37,3 35,4 126,8
T » 256,0 431,2 337,4 28,1 83,8 336,0
8 30.VII 250,7 425,1 321,6 29,7 80,3 327,8
9’ Torpa xe 201,0 348,9 288,6 30,3 68,2 263,5
10’ » 190,1 321,0 285,6 30,1 65,7 245,5
11’ » 203,2 347,3 285,6 30,7 68,8 261,3
127 » 239,7 409,9 319,7 31,9 77,5 314,3
13’ » 230,5 398,3 314,9 32,7 76,6 300,5
14’ » 283,7 481,5 349,0 32,7 90,6 366,5
15’ » 289,4 481,5 351,5 33,5 90,6 370,5
16’ » 309,7 523,8 368,6 33,8 98,3 397,7
17’ 1.VIII 283,8 473,8 349,3 32,2 90,0 364,2
18’ Torna xe 275,7 455,8 337,8 32,2 87,3 350,2
19’ 2.VIII 34,1 519,8 364,8 33,0 97,3 400,0
207 Torza xe 486,1 782,7 468,9 21,6 143,6 620,0
217 » 530,4 834,7 495,9 21,9 154,7 666,2
227 » 549,9 882,9 522,9 19,6 159,0 710,0
23’ » 537,0 858,6 511,3 20,2 156,7 687,5
24/ » 603,0 962,5 549,9 18,2 172,1 775,0
257 » 615,9 958,95 534,4 19,5 168,5 781,5
26’ » 631,2 982,4 573,0 20,2 174,5 807,0
27 » 666,6 1047 586,4 21,0 183,1 850,0
28’ » 774,8 1201 643,8 17,0 208,8 984,8
29’ 3.VIII 885,4 1361 716,4 14,0 235,4 1125
30’ Torna xe 918,4 1426 750,5 14,0 248,9 1168
31’ » 943,9 1456 756,0 11,6 252,3 1198
32/ » 947,5 1461 748,7 12,8 251,6 1202
33’ » 958,5 1471 756,0 12,4 253,7 1214
34’ » 958,5 1454 762,8 14,0 253,7 1206
35’ » 1042,0 | 1592 828,0 12,8 276,4 1319
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pesyabTaTaM JeTHeH HOe3JKH B 1955 r.
NoKa3aHO Ha puc. 38, I)

Ta6nuuma 26

HOB, M2/4 CopepKaHue UOHOB, %-3KB.
’ Wngexc no
’ ” HCO, + .. . . . 0. A. Ane-
2 Cl SO4 —i—CO: Ca ‘Mg Na'4 K KHHY
303,9 7,0 | 12,1 3,9 | 21,2 14,2 14,6 cgE
662,6 | 13,2 | 18,1 18,7 9,6 15,0 25,4 cspeE
976,0 | 15,4 | 19,4 15,2 5,7 15,7 28,6 SCICN? .
306,6 4,9 9,2 35,9 24,9 11,7 13,4 cga
309,1 59 | 10,0 34,1 24,2 12,3 13,5 coa
686,5 13,6 17,6 18,8 9,5 14,8 25,7 (She
1472 16,6 | 20,7 12,7 3,2 15,9 30,9 scify?
1435 16,7 | 20,9 12,4 3,5 15,6 30,9 To xe ..
1200 16,0 | 20,0 13,4 4,3 15,9 29,8 >
1138 16,0 | 20,0 14,0 4,5 15,1 29,4 »
1197 16,2 | 20,8 13,3 4,3 16,0 29,7 »
1393 16,5 | 20,8 12,7 3,9 15,5 30,6 »
1353 16,3 | 20,8 12,9 4,1 15,8 30,1 »
1604 16,8 | 21,1 12,1 3,4 15,7 30,9 »
1617 17,0 | 21,0 12,0 3,5 15,6 30,9 »
1732 17,0 | 21,2 11,8 3,3 15,7 31,0 »
1593 17,0 | 21,0 12,0 3,4 15,7 30,9 »
1539 17,0 | 20,9 12,1 3,5 15,8 30,7 »
1729 17,3 | 21,1 11,6 3,2 15,6 31,2 »
2523 18,2 | 21,8 10,2 1,4 15,7 32,9 »
2704 18,5 | 21,5 10,0 1,4 15,7 32,9 » ,
2844 18,2 | 21,7 10,1 1,2 15,4 33,4 y G
2771 18,3 | 21,6 10,1 1,2 15,6 33,2 »
3081 18,5 | 21,7 9,8 1,0 15,4 33,6 »
3078 18,8 | 21,7 9,5 1,0 15,1 33,9 »
3188 18,7 | 21,5 9,8 1,0 15,1 33,9 »
3354 18,8 | 21,7 9,5 1,0 15,0 33,9 »
3830 19,0 | 21,8 9,2 0,8 14,9 34,3 »
4337 19,2 | 21,8 9,0 0,6 14,9 34,5 »
4526 19,4 | 21,9 9,0 0,5 15,1 34,4 »
4618 | 19,2 | 21,9 8,9 0,4 15,0 34,6 »
4623 19,2 | 21,9 8,9 0,5 14,9 34,6 »
4665 19,3 | 21,9 8,8 0,4 14,9 34,7 »
4649 19,3 | 21,7 9,0 0,5 14,9 34,6 »
5070 19,3 | 21,8 8,9 0,4 14,9 34,7 »
7* .
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Xumuueckuit cocras, ray6uHa, NMpo3payHOCTb M TeMmepatTypa BoAbl 03. bBajxaw no pesy.s-
: (MecTOmoI0XKEeHHe CTaHIHH.

s % CogepxaHue
é JHarta or6opa i 111);;2?. Temnepa- gl[:nfc HCO' a4
5 npodH =2 HOCTB, Typaoé"lb" pas- cr | so” s | ca
EE E cM KaMu) 4 +CO,
1 26.V1 1,9 30 22,0 | 8,66 [109,2|162,9| 2337 | 36,5
2 Torpa xe 2,7 30 23,0 | 8,67 | 98,4|167,1) 2246 | 36,5
3 » 2,8 30 23,8 | 8,72 | 95,7|199,3| 215,5 | 33,9
& » 2,5 30 24,0 | 8,72 | 87,7|142,0| 204,5 | 37,5
5 » 3,8 30 23,8 (8,721 94,8(162,5| 208,2 | 37,5
6 » 4,9 40 | 23,0 |8,71(122,6]203,7| 233,7 | 37,5
7 27.VI 5,4 40 23,0 | 8,71 [124,4|210,3| 235,86 | 37,5
8 Torza xe 5,8 40 23,0 | 8,71 {103,8|173,7| 222,8 | 38,3
9 » 4,2 30 23,2 | 8,67 | 85,0|147,7] 211,8 | 39,1
10 » 1,8 20 24,0 |8,56 | 52,8| 93,4| 189,9 | 38,3
11 28.VI 3,2 35 22,0 8,66 | 73,4]139,9| 211,8 | 38,3
12 Toraa xe 5,5 35 22,0 | 8,71 {111,9)187,6| 253,8 | 38,3
13 » 6,2 25 22,0 | 8,70 {130,6|218,5| 261,1 | 37,5
14 30.VI 6,8 30 22,0 | 8,75 |146,81250,2| 261,1 | 37,5
15 Torza xe 6,3 30 23,0 | 8,75 |159,3|271,6| 262,9 | 38,3
16 » 7,0 40 23,7 | 8,70 [136,9(222,2| 244,7 | 36,5
17 » 6,8 40 23,2 | 8,69 [132,4[221,4| 239,2 | 37,5
18 » 6,5 40 23,2 | 8,69 |123,5(212,3| 241,0 | 37,5
19 N 3,8 45 24,0 | 8,54 | 24,2| 29,6| 193,5 | 43,5
20 » 3,5 120 24,0 | 8,74 | 42,1| 70,8 171,6 | 34,7
21 LVIT 1,9 | 160 | 25,2 |8,69| 44,7| 70,8| 210,0 | 40,9
29 Toraa e 2,2 60 24,3 | 8,10 | 21,5| 38,7| 193,5 | 45,9
23 2.VII 3,2 30 23,0 | 8,76 |226,4]375,7| 321,4 | 33,1
2% Torga me » 4,8 50 24,0 | 8,76 |218,3(366,2| 315,9 | 32,0
25 ) 6,8 50 23,2 - | 8,71 [121,7]205,4] 237,4 | 36,5
26 » 7,0 40 23,2 | 8,71 |143,2(240,3| 241,0 | 34,9
27 » 7,0 40 | 24,0 | 8,70 |144,1|244,4 244,7 35,7
28 » 7,0 -9 | 25,0 |8,75|186,1{283,9| 273,9 | 36,5
29 3.V 7,5 40 23,0 | 8,75 |153,0(284,0{ 252,0 | 35,7
30 Torpa xe 7,0 40 23,0 | 8,70 {135,2{227,6| 241,0 | 35,7
30% | » — — | 23,0 |s8,65|137,8|232,1| 250,2 | 36,5
31 » 6,8 40 23,0 | 8,66 {119,0{203,3| 233,7 | 35,7
32 » 4,0 50 23,5 | 8,72 [187,9(315,6| 284,9 | 33,9
33 » 2,8 120 24,0 | 8,79 [243,4(395,0] 303,1 | 33,1
34 » 2,5 90 25,0 | 7,94 21,5(48,6 | 186,3 | 46,9
* VY nua.’
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T4aTaM THAPOXHMH4YEeCKOH Cbemku Jerom 1956 r.
noKasaHo Ha puc. 38, I)

Ta6nuua 27

HOHOB, MZ/a

Cojiep:xaHne HOHOB, %-9KB.

we ot | 5, | o | s Hioé;z G | Mg ok | O A iy
38,6 | 132,8 |713,7|14,9 |16,5| 18,6 | 8,8 | 15,4 25,8 csciie
34,8 | 131,5 [692,9] 14,0 | 17,5 | 18,5 9,2 | 14,4 26,4 To xe
36,4 | 121,8 |662,6| 14,1 | 17,4 | 18,5 8,9 | 15,7 25,4 »
31,6 { 107,8 (611,1{14,14 [ 16,9 | 19,0 | 10,6 [ 14,8 24,6 »
34,2 | 119,8 |657,0| 14,0 | 18,0 | 18,0 9,9 | 14,8 25,3 scciia
41,6 | 156,9 |795,0| 15,0 | 18,4 | 16,6 8,1 | 14,8 27,1 To xe
42,7 159,5 [810,0| 14,9 | 18,7 | 16,4 | 8,0 | 15,0 27,0 »
36,4 | 132,5 |707,5| 14,4 | 17,7 | 17,9 9,4 | 14,7 25,9 cscif
30,6 | 112,0 [626,2| 13,4 (17,2 | 19,4 [ 10,9 | 14,0 25,1 csha
2,4 | 70,5 |467,0| 11,4 | 14,9 | 23,7 | 14,6 | 13,9 21,5 ch?
28,9 | 104,0 [596,3|12,2 (17,2 | 20,6 |11,3| 14,1 24,6 csiha
37,9 | 155,0 |784,5| 14,1 | 17,4 | 18,5 | 8,5| 13,9 27,6 csciiy?
44,3 | 175,0 |867,0| 14,7 | 18,2 | 17,1 7,5 | 14,5 28,0 scai?.
47,9 | 195,5 |939,0| 15,2 | 19,1 | - 15,7 6,9 | 14,4 28,7 »
51,2 | 208,5 (991,8| 15,5 | 19,6 | 14,9 | 6,6 | 14,6 28,8 sciche
46,5 | 171,5 |858,3| 15,4 | 18,5 | 16,1 7,3 15,3 27,4 sccii?
43,8 | 169,8 |844,1] 15,2 | 18,8 | 16,0 7,6 | 14,7 27,7 To xe
41,6 | 164,0 819,91 14,7 | 18,6 | 16,7 7,9 | 14,4 27,7 »
15,3 | 26,0 [332,4] 7,6| 6,9| 35,5 |24,2| 14,1 11,7 s
18,0 56,5 1393,7|10,9 [ 13,5 | 25,6 | 15,8 13,6 20,6 cNg, Ca
21,0 | 60,0 |447,4|10,2 | 11,9 | 27,9 |16,5| 14,0 19,5 »
14,8 | 27,0 |341,4| 6,6 | 8,8 | 34,6 |250]| 13,3 11,7 cGe
72,2 | 297,5 [1326 | 16,4 | 20,1 | 13,5 4,21 15,2 30,6 sciNa
72,4 | 285,5 (1290 | 16,2 [ 20,0 | 13,8 4,2 | 15,7 30,1 N
42,2 | 165,8 |809,0| 14,7 | 18,4 | 16,9 7,91 14,9 27,2 sceile
49,5 ( 179,8 |888,7! 15,6 | 19,2 | 15,2 6,7 15,6 27,7 scicha
48,5 | 184,8 902,2| 15,4 | 19,4 | 15,2 6,7 15,2 28,1 To xe
60,7 | 221,0 1062 | 16,7 | 18,8 | 14,5 5,81 15,8 28,4 »
53,3 | 204,0 |982,0| 15,0 | 20,5 | 14,5 6,3| 15,3 28,4 sha
46,5 | 172,5 |858,5| 15,2 | 19,0 | 15,8 7,2 | 15,2 27,6 sceie
47,5 | 177,5 |881,6| 15,1 | 18,8 | 16,1 7,2 15,2 27,6 To xe
42,8 | 153,0 |787,5| 14,7 | 18,6 | 16,7 7,8 | 15,4 26,8 »
63,8 | 240,0 |1126 | 16,0 | 19,9 | 14,1 52| 15,8 29,0 scife
76,5 | 303,0 |1354 | 17,1 |20,6 | 12,3 41 | 15,7 30,2 »
12,6 | 32,3 [348,2] 6,5 (10,8 | 32,7 |25 ( 11,1 13,8 cSa
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& 2 Copepxanue
« .-
g 5 _ | Temnepa- o ’
2 ﬂa;apgggopa g E()r::?rir,’a:/“ Tyg‘;:}é);[bl. ;g cr | so” HCOJ‘I: Ca-
Sz £ T2 * | +Co,
L oer [ an
35 4. VII 3,3 170 25,0 | 8,76 1218,3341,1| 295,8 { 34,9
38 Torna e 2.6 70 24,0 | 8,74 {214,81360,0| 294,0 | 33,1
37 » 8,0 50 24,0 | 8,74 {128,91214,8| 244,7 | 37,5
38. » 7,0 50 24,0 | 8,75 |162,0(276,5| 253,8 | 35,7
39 » 7,7 70 24,4 | 8,72 )160,21265,4] 253,8 | 35,7
40 » 5,8 80 25,0 | 8,75 [176,3]293,0| 266,6 | 34,9
41 » 5,9 50 24,5 | 8,72 |162,9]273,2] 255,6 | 34,9
42 » 6,8 50 25,0 | 8,70 |167,3(246,9| 250,2 | 35,7
43 » 7,0 50 25,0 | 8,70 {137,8/230,0| 246,5 | 36,5
44 » 5,3 50 26,0 | 8,70 [150,3248,1| 253,8 | 35,7
45 » 3,0 50 27,0 | 8,78 |253,21416,8| 321,4 | 30,5
48 5.VII 6,5 50 24,0 | 8,70 [141,4(241,9] 252,0 | 36,5
47 Torga e 6,9 60 24,0 | 8,70 |154,8|261,3| 257,5 | 35,7
48 » 6,5 60 24,0 | 8,72 [179,0]305,7| 268,4 | 34,9
49 » 6,5 70 24,0 | 8,70 |168,2]197,5| 266,6 | 34,9
50 » 1,8 140 25,0 | 8,86 |215,71363,3| 290,3 | 35,7
51 » 6,9 50 24,2 | 8,70 {179,01302,0| 268,4 | 34,9
59 * 5 —- _ 24,2 | 8,70 1179,91296,3) 270,2 | 33,9
52 » 6,7 60 25,0 | 8,70 | 154,8(265,4| 250,2- | 35,7
53 . 3,0 60 26,0 | 8,70 {207,6(346,9 292,2 | 331
54 6.VII 6,9 50 23,0 | 8,72 [187,01320,1| 277,6 | 33,1
55 Torza xe 5,0 50 23,3 | 8,72 |180,8]305,7| 277,6 | 34,9
56 » 6,5 40 24,0 | 8,72 (188,8]326,3} 288,5 | 34,9
57 » 6,0 40 24,0 | 8,75 |214:8]447,3] 292,2 | 33,1
58 » 2,4 70 24,0 | 8,79 [256,8]|419 7] 317,7 | 32,3
59 11.VII 6,0 40 24,0 | 8,71 |187,9|319,3| 284,9 | 33,9
60 Torga xe 5,0 40 24,3 8,71 {188,81318,5| 277,86 | 34,9
61 » 6,0 40 25,0 | 8,71 |193,3]322,6| 281,2 | 33,9
62 » 6,7 70 25,0 | 8,71 |198,7|332,5| 284,9 | 33,9
63 » 5,8 70 25,3 | 8,80 [272,0]424,7 334,2 | 31,3
64 » 2,5 80 26,0 | 8,85 {268,5{443,6] 332,3 1| 31,3
65 » 3,5 150 26,0 | 8,85 (289,9|481,9] 350,6 | 32,3
66 12.VIl 5,5 110 25,0 | 8,82 266,6|438,2] 334,2 | 33,1
67 Torga xe 6,2 60 25,0 | 8,74 |209,4|346,1| 288,5 | 33,9
68 » 5,9 60 25,0 | 8,71 1191,5]349,7) 281,2 | 33,9
69 » 4,5 50 25,0 | 8,71 [187,9315,6| 279,3 | 33,9
70 » 1,8 60 26,0 | 8,74 [196,9]328,0] 281,2 | 33,1
71 » 2,0 70 26,0 | 8,74 1178,91319,7| 277,6 | 34,3
72 » 5,5 70 26,5 | 8,74 1193,3|324,3] 279,4 | 33,9
73 » 7,0 70 26,5 | 8,78 [236,2(389,7| 304,9 ! 33,5
* VYV gna.
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Ta6anuma 27 (nponosmkeHue)

HOHOB, M2/a

CopepxaHue UOHOB, %-3KB.

. HCO, Hugeke no
Mg” | Na+K'| Z4 | I | SO | can Mg® |Na 4 K7 O-A- Anexuuy
“| +co

70,6 | 264,3 1225 | 17,0 | 19,6 | 13,4 | 4,8 | 16,0 29,2 scify?
70,2 | 274,0 |1246 | 16,5 | 20,4 | 43,4 | 4,5 | 15,6 29,9 To xe
44,7 164,3 |834,9|15,0 | 18,4 | 16,6 | 7,7 | 15,2 27,1 sceifie
56,9 | 200,8 |985,7|15,8120,0 | 14,2 | 6,2 | 16,2 27,6 scif?
56,4 | 194,8 |966,3| 15,9 | 19,5 | 14,6 | 6,3 | 16,3 27,4 scicha
57,4 | 224,5 ({1053 | 16,1 [ 19,7 | 14,2 | 5.6 | 15,3 29,1 scii?
54,5 | 206,7 (987,8{15,9 (19,6 | 14,5 | 6,0 | 15,4 28,6 To xe
50,1 | 201,5 1951,7| 16,9 | 18,4 | 14,7 | 6,4 | 14,8 28,8 scich?
44,8 | 180,5 |876,1| 15,3 | 18,8 | 15,9 | 7,14 | 14,5 28,4 sccif?
51,7 | 188,5 |928,1|15,6 | 19,4 | 15,3 | 6,6 | 15,7 21,17 scicha
81,7 | 321,3 |1425 | 16,9 [ 20,6 | 12,5 | 3.6 | 15,9 30,5 scija
48,5 | 183,8 |904,1|15,2 | 19,4 | 15,7 | 6,9 | 152 | 27,9 sl
53,8 | 195,8 (958,91 15,6 [ 19,4| 45,0 | 6,3 | 15,8 27,9 scich?
59,0 | 230,8 |1078 | 16,0 |2i,4 | 13,9 | 5,5 | 15,3 29,2 Shil
54,8 | 174,3 |896,3| 17,8 | 15,6 | 16,6 | 6,6 | 17,1 26,3 cicshe
49,1 273,8 [1228 | 16,5]20,6 | 12,9 | 4,8 | 15,4 29,8 scile
59,0 | 228,8 |4072 | 16,0 | 20,0 | 14,0 | 5,5 | 15,4 29,1 To xe
59,6 | 227,0 |1067 | 16,2 | 19,7 | 14,4 | 5,4 | 15,6 29,0 sciNa
52,2 | 198,3 |936,6) 15,6 | 19,8 | 14,6 | 6,4 | 15,3 28,3 To ®e
68,0 | 265,8 [1212 | 16,4120,2| 13,4 | 4,6 | 15,7 29,7 »
62,7 | 242,0 |1123 | 16,0 | 20,2 | 43,8 | 5,0 | 15,6 29,4 »
60,1 | 233,5 1093 | 15,9 [ 19,9 | 14,2 | 5,4 | 15.4 29,2 »
62,7 | 248,8 |1150 | 15,8 | 20,2} 14,0 | 5,2 | 15,3 | 29,5 >

a
70,7 | B17,8 1376 | 15,0 | 23,1 | 11,9 | 4,1 | 14,4 31,5 SnN
79,5 | 326,0 |1432 | 17,1 | 20,6 | 12,3 | 3,8 | 154 | 30,8 scila
65,4 | 238,8 |1130 | 15,9 20,0 | 14,1 | 5,0 | 16,2 28,7 To xe
61,2 | 243,3 (1124 | 16,1 (20,1 | 13,8 | 5,3 | 15,2 29,5 »
63,8 | 246,0 |1141 | 16,2 |20,0| 13,8 | 5,4 | 15,6 29,3 »
65,4 | 253,3 |1169 | 16,3 | 20,1 | 13,6 | 4,9 | 15,7 29,4 »
88,0 | 330,0 {1480 |17,420,1{ 12,5 | 3,5 { 16,5 30,0 »
86,5 | 339,8 {1502 | 17,0 |20,8| 12,2 | 3,5 | 16,0 30,5 »
92,8 | 368,3 |4616 | 17,0 | 21,0 | 12,0 | 3,4 | 15,9 30,7 »
84,9 | 337,5 [1495 | 17,0 20,6 | 12,4 | 3,7 | 15,8 30,5 »
68,1 | 264,0 1210 | 16,6 | 20,2 | 13,2 | 4,7 | 15,7 29,6 »
62,8 | 245,5 |1135 | 16,2 {20,0 | 13,8 | 5,1 | 15,5 29,4 »
62,9 | 241,5 |1121 | 16,1 | 20,0 | 13,9 | 5,1 | 15,7 29,2 »
65,4 | 250,0 |1155 | 16,3 |20,2| 13,5 | 4,8 | 15,8 29,4 »
162,5| 241,5 (1114 | 16,0 { 20,2 | 13,8 | 5,2 { 15,6 29,2 »
63,8 | 246,3 {1141 | 16,2 20,4 | 13,7 | 5,0 | 15,6 29,4 »
175,6 | 297,3 |1337 | 16,8 | 20,6 | 12,6 | 4,2 | 15,7 30,1 »
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‘ E Jlata ot6opa’ s | Hpospau- | Temnepa- ;6-_-5 . ’ :
o npo6hl \g HOCTb, 4 |TYP2 %011""‘ 32 cl So" HCO, "I; Ca”
3% z ' RS : + 1 +CO
o= [ 243] 8
73 * 12.VII —_ — 24,5 | 8,73 {230,9/385,2| 306,8 | 32,3
74 . Torza xe 6,1 90 27,0 | 8,78 |261,3(432,5| 330,5 | 33,5
75 » - 4,5 130 27,2 | 8,85 311,4(512,3| 367,0 | 32,3
76 » 3,9 180 28,0 | 8,86 |332,9|547,3| 376,2 | 30,9
77 » 6,6 80 27,5 | 8,82 |268,5|442,4| 334,2 | 33,1
78. » 7,5 70 27,0 | 8,76 |239,8]394,2| 310,4 | 33,5
79 » 6,6 60 26,0 | 8,77 (193,3322,6| 275,7 | 33,5
80 13.VII 3,2 50 25,0 | 8,74 {195,1]321,8] 281,2 | 33,5
81 Tora ¢z xe 6,1 70 25,5 | 8,71 {204,0(340,3] 279,4 | 33,9 |
82 » 71 60 26,0 | 8,76 (234,5(384,3! 310,4 | 33,5
83 » 7,7 80 26,5 | 8,76 |257,7]428,8| 326,9 | 33,1
84 » 3,81 120 28,0 | 8,86 [318,6]522,6| 367,0 | 31,7
85 » 7,0 90 28,0 | 8,76 |247,0|403,3| 321,4 | 33,9
86 » 8,0 70 26,0 | 8,73 |229,1|378,6| 310,4 | 33,9
87 » 7,5 80 25,0 | 8,77 |211,2(348,5| 290,3 | 33,9
88 » 14,0 | 250 25,0 | 8,76 |247,0|404,5} 315,9 | 36,5
88* 14.V11 — — 23,2 | 8,83 |247,0|414,4] 314,14 | 36,1 |
89 Torza xe 4,5 130 25,0 | 8,78 |214,8]402,5| 292,2 | 34,3
90 » 7,0 90 26,0 | 8,74 |207,6|344,8] 292,2 | 33,9
91 » 5,0 100 26,0 | 8,81 |221,9|321,41 297,6 | 34,3
92 » 7,8 90 26,0 | 8,77 |218,3(311,9| 297,6 | 34,9
93 » 7,8 80 26,5 | 8,76 {230,9|384,8| 310,4 | 335
94 » 3,0 | . 150 27,5 | 8,82 (300,7|487,6| 354,2 |-32,7
95 15.VI1 2,2 140 27,0 | 8,84 [289,9|467,9| 343,3 | 33,5
96 Torga xe 6,9 100 26,0 | 8,78 |230,9/389,3| 306,8 | 33,5
97 » 5,7 80 25,0 | 8,79 [221,9)363,8| 295,8 | 34,9
98 » 2,5 105 26,0 | 8,82 |225,5(382,3| 297,6 | 34,9 |
99 » 4,8 100 26,0 | 8,80 |227,3]373,6{ 301,3 | 35,3
100 » 2,0 120 27,0 | 8,80 |239,81393,8| 310,4 | 34,3
101 » 2,0 110 29,0 | 8,91 |397,3(655,1| 416,3 | 30,5
102 18.VII 4,9 100 27,0 | 8,83 |243,4388,5| 314,41 | 33,9
102 * Torga xe — — 26,0 | 8,79 |245,2|397,1| 314,14 | 34,3
103 » 7,8 70 26,2 | 8,82 1270,2(441,1| 336,0 | 32,3
104 » 4,5 80 26,2 | 8,85 |304,3/506,2( 350,6 (31,7 |
104 * » — — 26,2 | 8,85 |304,3|504,9| 352,4 | 32,3
105 ) 2 110 27,0 | 8,88 | 418,8|670,7| 421,8 | 30,1
106 19.VII 5 90 24,5 | 8,89 (451,0{721,8! 452,8 | 29,5
107 Torxa xe 4 120 25,5 | 8,91 |451,0(724,2| 449,2 | 29,5
108 » 1 120 26,0 | 8,99 |486,8)780,2| 452,8 | 20,0 |
109 » 5 120 26,0 | 8,90 |515,4(809,8| 482,14 |} 27,9
110 » 10 170 27,0 | 8,88 |515,4[825,5| 489,4 | 26,1
111 » 4 90 28,0 | 8,90 |533,3(818,1] 493,0 | 22,6
112 20:VI1 7 190 26,0 | 8,90 [526,2|837,0] 493,0 | 24,3
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Ta6aunua 27 (mpoposKenHe)

e B
“~vpadf

HOHOB, M2/A Conepkanue HOHOB, %-9KB.
N I . [HCO + | ... ; Hanexc mo
2 ’ 3 . 4 O.A. Anexuny-

Mg” | Na'4 K u Cl SO, ¢ O: Ca Mg Na" 4+ K
75,9| 290,3 | 1321 | 16,6 | 20,5 | 12,9 | 4,1 15,9 30,0 scihe
83,5| 331,5 |1473 16,9 (20,7 | 12,4 | 3,8 | 15,7 30,5 To xe
98.0| 395,0 | 4716 | 17,3 20,9 11,8 | 3,2 | 15,8 31,0 >
103,6| 422,5 | 1813 [ 17,4 | 21,1 | 11,5 | 2,9 | 15,8 31,3 »
85,4| 340,0 | 1504 | 17,0 { 20,7 | 12,3 | 3,7 | 15,7 30,6 »
76,7| 302,0 | 1357 | 16,8 | 20,5 | 12,7 | 4,2 | 15,7 30,1 N
63,0 246,0 | 1134 16,3 | 20,4 | 13,6 | 5,0 | 15,5 29,5 »
64,6 | 245,7 | 1142 |16,4)20,0 | 13,6 | 5,0 | 15,8 29,2 »
65,9 257,7 | 1181 (16,5|20,3| 13,2 | 4,9 | 15,6 29,5 N
76,2| 294,0 |1333)416,8 20,3 | 12,9 | 4,3 | 15,9 29,8 »
82,2| 328,7 | 1457 | 16,8 | 20,7 | 12,5 | 3,8 | 15,7 30,5 »
98,4| 405,5 | 1744 17,3 | 21,4} 11,6 | 3,1 15,6 31,3 »
78,41 313,3 | 1397 | 16,9 | 20,4 | 12,7 | 4,1 15,7 30,2 y
74,3| 291,0 | 1317 | 16,6 | 20,3 | 13,4 | 4,3 | 15,7 30,0 y b
66,9 269,8 | 1221 { 16,6 | 20,2 | 13,2 | 4,7 | 15,3 30,0 g
77,0| 310,7 | 1392 | 17,0 | 20,4 | 12,6 | 4,4 | 15,4 30,2 »
77,8| 313,7 | 1403 | 16,8 | 20,8 | 12,4 | 4,3 | 15,4 30,3 g
69,4| 295,3 | 1309 | 15,7 | 24,8 | 12,5 | 4,4 | 14,8 30,8 she
67,0 265,7 | 1211 | 16,4 | 20,2 | 13,4 | 4,7 | 15,5 29,8 scii
72,6| 254,0 | 1202 117,5]|18,8| 13,7 | 4,8 | 16,7 28,5 To xe
69,6{ 252,0 | 1184 | 17,6 | 18,5 | 13,9 5,0 16,2 28,8 scich?
74,7| 295,3 | 1330 | 16,6 | 20,4 | 13,0 | 4,3 | 15,6 30,1 scyNa
93,0| 379,3 | 1648 | 17,3 | 20,8 | 14,9 | 3,3 | 15,7 31,0 1
88,9 364,5 | 1588 | 17,4 [ 20,7 | 11,9 | 3,5 15,5 31,0 To xe
77,2| 290,8 | 1328 | 16,6 | 20,6 | 12,8 | 4,3 | 16,1 29,6 »
69,6| 270,7 | 1257 | 16,7 | 20,3 | 13,0 | 4,7 15,3 30,0 »
72,7| 287,0 | 1300 | 16,6 { 20,7 | 12,7 | 4,5 | 15,6 29,9 » .
71,4| 207,5 | 1296 | 16,7 | 20,4 | 12,9 | 4,6 | 15,4 30,0 »
75,8| 302,7 | 1357 | 16,8 | 20,4 | 12,8 | 4,3 | 15,5 30,2 »
119,7] 507,7 | 2127 | 17,7 ] 21,6 | 10,7 | 2,4 | 15,8 2,0 »
79,2| 297,5 | 1357 | 17,1 | 20,1 | 12,8 | 4,2 | 16,2 29,6 »
81,5 298,3 |137¢ | 17,0 | 20,3 | 12,7 | 4,2 , 16,5 29,3 »
85,9| 341,3 | 1507 | 17,1 | 20,6 12,3 | 3,6 | 15,8 | 30,6 »
93.6| 390,0 | 1676 [ 17,2 | 21,2 | 14,6 | 3,2 15,5 31,3 »
93,3| 390,0 |1677 | 17,2 |21,2| 11,6 | 3,3 | 15,4 31,3 »
125,3| 522,5 | 2189 | 18,0 | 21,4 | 10,6 | 2,3 | 15,7 32,0 »
131,9| 571,5 | 2359 {18,111 21,4| 10,5 | 2,1 15,4 32,5 »
135,11 564,7 | 2354 | 18,11 21,4 | 10,5 | 2,1 15,8 32,1 »
141,8| 618,3 | 2500 | 18,3 | 21,7 | 10,0 | 1,3 | 15,6 33,1 Sy
148,7| 642,0 | 2626 | 18,4 | 21,4 10,2 | 1,8 | 15,6 32,6 »
150,8| 651,2 | 2658 | 18,2 | 21,7 | 10,1 1,6 | 15,6 32,8 »
156,1| 654,7 | 2678 | 18,7 | 21,2 | 10,1 1,4 | 16,0 32,6 »
155,2( 659,7 (2695 | 18,4 21,6 10,0 | 1,5 15,8 32,7 »
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; _ . Copepxanue

5 p 3% ,

: oo é wocrs, on T%h;r:‘*?‘f”" SE cr | so” 99T | car

i 2 =3 ‘| 4CO,

joolied — [~}

_ — :

113 20.VII 15,5 | 250 95,0 | 8,89 |536,9]/930,0| 504,0 | 25,3
114 Torpa xe | 10,0 | 190 24,5 | 8,89 |522,6(834,5| 496,7 | 25,6
115 » 14,0 [ 250 2,3 | 8,90 |529,8830,4| 496,7 | 27,9
116 » 15,5 | 200 22,0 | 8,90 |533,3849,3| 496,7 | 25,6
116 * » — — 25,0 | 8,79 |536,9|834,5| 504,0 | 25,3
117 » 3,0 | 240 27,0 | 8,92 |554,8(911,1| 511,3 | 25,3
118 » 6,9 | 240 27,0 | 8,89 |558,4|870,7| 504,0 | 24,9
119 » 13,7 | 230 26,0 | 8,82 |544,1)|852,6| 496,7 | 25,6
120 » 10,5 | 250 26,0 | 8,90 |529,8!838,6| 496,7 | 25,6
121 » 7,4 | 180 27,0 | 8,89 |558,4(878,1| 511,3 | 24,9
122 » 6,0 | 150 26,0 | 8,91 |579,9(925,1| 518,6 | 23,5
123 » 6,7 | 100 26,0 | 8,93 |612,1]990,9| 540,5 | 22,7
124 » 11,0 | 140 26,0 | 8,96 |626,4|994,2| 551,5 | 22,7
124 * » — — 24,5 | 8,93 |630,0/974,0| 551,1 | 23,1
125 21.VII 9,5 140 25,0 | 9,00 |640,7{1019 | 555,1 | 23,5
126 Torza e 7,5 320 25,0 | 9,01 {680,1|1065 | 569,7 | 22,7
127 » 11,0 | 290 25,0 | 8,97 |665,8|1053 | 566,1 | 22,7
128 » 9,7 | 220 26,0 | 9,05 |615,7}979,4] 533,2 | 23,5
129 » 12,5 | 120 26,0 | 9,03 |579,9{895,4| 511,3 | 23,5 |
130 22.VII 5,0 | 140 26,0 | 9,06 |776,7|1218 | 631,8 | 19,0
131 Toraa xe 6,5| 170 25,5 | 9,06 {834,0|1338 | 675,6 | 18,6
132 » 6,8 | 210 25,5 | 9,07 |891,3(1399 | 715,8 | 17,4
133 » 11,3 ] 230 26,0 | 9,01 |927,011429 | 37,7 | 47 4
134 » 9,7| 310 26,0 | 9,04 |952,0/1468 | 752,3 | 47’4
135 » 2,4 | 240 26,0 | 9,04 |980,8|1490 | 770,6 | 47 4
136 » 14,5 530 26,2 | 9,04 |957,5|1500 | 759,8 | 47 4
137 » 10,5 | 230 25,0 | 9,02 930,6|1401 | 719,4 |47 g
138 24.VII 12,9 | H.o. 24,0 | 9,05 [921,7{1421 | 7340 |47
139 Torza xe | 15,0 | 285 24,2 | 9,04 |966,4 1490 | 756,0 | 47 4
139 * » — — 24,2 | 9,04 [984,3|1495 | 752,3 | 474
140 » 4,7 120 24,6 | 9,06 |991,3 /1389 | 756,0 |47 4
141 » 55| 130 24,5 | 9,06 [993,3[1425 | 756,0 | 474
142 » 15,0 | 260 25,0 | 9,04 |966,4(1495 | 756,0 | 17 4
143 » 12,0 | 260 24,5 | 9,04 |984,3|1455 | 745,0 | 178
144 25.VII 13,0 | 400 24,0 | 9,04 993,3|1478 | 752,3 | 174
145 Torza ke | 16,0 | 250 24,0 | 9,08 |957,5[1490 | 752,3 | 474
145 * » — — 24,0 | 9,04 1002 [1508 | 756,0 | 47 4
146 » 6,5| 210 24,0 | 9,04 |993,3|1478 | 752.3 | 17 4
147 » 7,0 | 100 24,0 | 9,04 |975,4|1452 | 41,4 |4g.9
148 » 14,5 | 460 24,5 | 9,04 (993,3|1475 | 745,0 |48 9
149 27.VII 2,0 | 210 23,0 | 9,12 [993,311493 | 766,9 | 178
150 Torza ke | 10,7 | 230 23,0 | 9,05 (993,3|1515 | 766,9 | 478
151 » 16,5 | 390 23,0 | 9,08 {1065 |15643| 803,4 | 16 4
152 » 16,0 | 550 22,4 } 9,11 11001 |1659 | 829,0 | 46 4
153 » 20,5 | 580 22,5 | 9,05 |1110 1695 | 836,3 | 15 4
153 * » - — 14,0 (9,05 [1119 |1702 | 836,3 | 46,0

* VY nxua.
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Ta6auua 27 (npogo/Kenue)

" HOHOB, M2/a Conep xxauue MOHOB, %-3KB.

. . , ~ |HCO' . . Unpexc no
Mg” [Na'+ K Z, Cl SO4 —}—é(;l;: Ca Mg Na +K' O. A. AneKrry
157,7] 713,0 | 2867 | 17,7 | 22,7 9,6 | 1,5 | 15,2 33,3 sci¥a
154,3| 657,3 | 2691 | 18,3 | 21,6 | 10,4 | 1,6 | 15,8 32,6 To xe
153,9| 658,3 | 2697 [ 18,5 [ 21,4 | 10,4 | 1,7 | 15,7 32,6 »
156,4| 668,3 | 2730 | 18,4 21,6 | 10,0 | 1,6 | 15,7 32,7 » ,
158,7| 661,5 | 2721 |18,5) 21,4 10,1 | 1,5 | 16,0 32,5 » N
158,7| 717,5 | 2879 | 18,2 | 22,1 9,7 | 1,5 | 15,2 33,3 »
158,9] 696,0 | 2813 | 48,7 | 21,5 9,8 1,5 15,5 33,0 »
157,5| 675,3 | 2752 | 18,6 | 21,5 9,9 1,5 | 15,7 32,8 »
155,3| 662,5 | 2709 (18,5 | 21,5 10,0 | 1,6 | 15,8 32,6 »
1158,9| 702,8 | 2834 | 18,6 | 21,6 9,8 | 1,5 | 15,4 33,1 »
165,1| 734,3 | 2947 | 18,5 | 21,9 9,6 | 1,3 | 15,4 33,3 »
172,41} 785,3 | 3124 | 18,5 | 22,0 9,5 [ 1,2 | 15,2 33,6 »
176,1| 795,3 | 3166 | 18,6 | 21,9 95 | 1,2 | 15,3 33,5 »
173,8| 789,0 | 3145 | 18,8 | 21,5 9,7 | 1,2 | 15,2 33,6 »
178,8| 813,3 | 3230 | 18,7 | 21,9 9,4 | 1,2 | 15,2 33,6 ,
184,6| 860,0 | 3382 | 18,9 | 21,9 9,2 | 1,1 | 150 ] 33,9 »
182,4| 847,0 | 3337 | 18,8 21,9 9,3 | 1,1 | 15,0 33,9 »
166,1| 791,0 | 3109 | 18,7 | 22,0 9,3 | 1,2 | 14,7 34,1 »
166,1| 713,8 | 2890 | 18,8 | 21,5 9,7 | 1,3 | 15,7 33,0 W
211,01 983,3 | 3840 | 19,0 | 22,0 9,0 | 0,8 150 34,2 »
227,0| 1072 | 4165 | 18,8 | 22,3 8,9 | 0,8 15,0 34,2 »o
249.9| 1114 | 4387 | 19,0 | 22,1 8,9 | 0,71 15,6 33,7 »
247,8| 1169 | 4528 | 19,2 | 21,9 8,9 | 0,6 | 15,3 34,1 »
952,1| 1204 | 4646 | 19,2 | 21,9 8,9 | 0,6 | 14,8 34,6 »
956,3| 1234 | 4750 | 19,4 | 21,7 8,9 | 0,6 | 14,8 34,6 »
256,31 1219 | 4710 | 19,0 | 22,2 8,8 | 0,6 | 14,9 34,5 »
242,3| 1160 | 4471 | 19,5 | 21,7 8,8 | 0,7 ] 14,8 34,5 »
249.6| 1155 | 4499 | 19,3 | 21,8 8,9 | 0,7 15,2 34,1 »
256,3| 1218 | 4704 | 19,3 | 21,9 8,8 | 0,6 | 14,9 34,5 »
254,1 | 1237 | 4740 | 19,5 | 21,8 8,7 | 0,6 | 14,7 34,7 »
255,2| 1187 | 4596 | 20,2 | 20,8 9,0 | 0,6 | 15,1 34,3 »
255,2| 1206 | 4653 | 20,0 | 21,0 9,0 | 0,6 15,0 34,4 »
255,2| 1226 | 4716 | 19,3 | 22,0 8,7 | 0,6 | 14,8 34,6 »
250,7| 1219 | 4672 | 19.8 | 21,5 8,7 | 0,6 | 1a,7 34,7 »
955,21 1232 | 4728 | 19,7 | 21,6 8,7 | 0,6 | 14,8 34,6 »
256,31 1211 | 4685 | 19,2 | 22,1 8,7 | 0,6 ] 15,0 34,4 »
257,3| 1251 | 4792 | 19,6 | 21,8 86 1| 0,6 | 14,6 34,8 »
255,21 1232 | 4728 | 19,7 | 21,7 8,6 | 0,6 | 14,8 34,6 »'
254,81 1202 | 4644 | 19,6 | 21,7 87 10,71 15,0 34,3 »
254,8| 1228 | 4714 | 19,7 | 21,7 8,6 | 0,6 | 14,8 34,6 »
255,0| 1245 | 4771 | 19,5 | 21,7 8,8 | 0,6 | 14,6 34,8 »
257,4| 1253 | 4803 | 19,4 | 21,9 8,7 | 0,6 | 14,6 34,8 »
274,8| 1309 | 5033 { 19,8 | 21,5 8,7 | 0,5 | 14,9 34,6 »
281,1| 1382 | 5169 | 19,6 | 21,8 8,6 | 0,5 | 14,6 34,9 »
{290,6| 1390 | 5338 | 19,4 | 22,0 8,6 | 0,5 | 14,6 34,9 »
288,8| 1404 | 5366 | 19,5 | 22,0 8,5 | 0,5 [ 14,7 34,8 »
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2 < § Cogepxanue

g e é ot o TTY%?%);’:" LE)@ ar | sor PO | e
e
154 27. VI 22,0 | 1100 24,2 19,03 |1001 | 1526 | 825,4 | 17,4
155 Torma xe | 14,5 450 24,3 19,03 | 1074 | 1639 | 799,8 | 17,4
156 » 17,0 500 24,5 | 9,05 | 1001 | 1699 | 832,7 | 17,8
157 » .20,0 950 24,2 | 9,03 | 1110 | 1665 | 836,0 | 15,6
157* » — —_ 23,0 | 9,03 | 1119 | 1672 | 832,7 | 15,6
158 » 21,0 | 1000 24,0 | 9,03 | 1119 | 1681 | 843,6 | 15,6
158* » — — 22,2 | 9,03 | 1119 | 1702 | 836,3 | 16,0
159 » 19,0 650 23,3 | 9,03 | 1119 | 1661 | 843.6 | 16,4
160 » 8,0 460 24,0 | 9,03 | 1119 | 1705 | 840,0 | 17,0
161 28.V11 8,5 580 23,2 | 9,05 1119 | 1532 | 832,7 | 16,4
162 Torna xe | 18,0 500 23,7 | 9,05 | 1128 | 1682 | 847,3 | 16,4 |
163 » 16,0 | - 400 23,3 | 9,05 | 1128 | 1686 | 840,0 |'16,4 |
164 » 15,0 400 24,2 | 9,05 | 1128 | 1682 | 836,3 | 16,0 |
165 » 13,0 340 25,2 | 9,03 | 1137 | 1697 | 840,0 | 15,6
166 » 8,0 220 24,5 19,05 | 1119 | 1681 | 83,3 | 16,0
167 » 10,0 260 24,2 | 9,04 | 1145 | 1718 | 847,3 | 15,2
168 29.VII 3,0 210 23,0 | 9,09 | 1145 | 1709 | 8p1,9 | 15,6
169 Torza xe 2,2 | amo 24,2 19,10 | 1154 | 1620 | g72.8 | 15,2
170 » 10,0 400 24,0 | 9,02 | 1437 | 1707 | g50,9 | 16,0
171 » 9,7 470 24,5 | 9,04 | 1437 | 1733 | 858,2 | 16,0
172' » 11,0 900 24,5 | 9,03 1128 | 1697 | 854,6 | 16,0

* VY nna.
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Ta6aunma 27 (oxKoOHUaHHE)

HOHOB, M2/4

CozepKaHue HOHOB, %-SKB.

v | Netk| B | o | sor Hfroé:;Z’ e | Mg e K| O A Sl
280,5| 1311 4961 (20,4 20,8 8,8 | 0,6 | 151 34,3 scif?
274,2| 1353 | 5157 | 19,5 /22,0 | 8,5 | 0,6 | 14,7 34,7 To xe
281,4| 1401 | 5233 | 19,4 (22,4 | 85 | 0,6 | 14,4 35,0 »
285,01 1391 {5303 | 19,6 (21,8 | 8,6 | 0,5 | 14,6 34,9 »
285,0| 1400 | 5324 |19,7|21,8| 8,5 | 0,5 | 14,5 35,0 »
285,9| 1403 | 5348 (19,7 21,8] 8,5 | 0,5 | 14,6 34,9 >
285,6( 1411 (5370 | 19,5 22,0 8,5 | 0,5 | 14,6 34,9 »
lo87,5| 1388 | 5316 | 19,7 |21,6| 8,6 | 0,5 | 14,8 34,7 »
285,0| 1414 | 5380 |19,5|21,9| 86 | 0,5 | 14,5 35,0 »
|283,2| 1321 | 5104 (20,4 (20,8 8,8 | 0,5]| 151 34,4 »
287,5| 1407 | 5368 | 19,7 | 21,7 | 8,6 | 05| 14,6 | 34,9 »
287,5| 1406 | 5364 | 19,7 | 21,7 8,6 | 0,5 | 14,6 34,9 »
284,5| 1409 | 5356 | 19,7 (21,7 | 8,6 | 0,5 | 14,5 55,0 »
285,9| 1422 | 5398 | 19,7 |21,8| 8,5 | 0,5 | 14,5 35,0 »
285,6| - 1399 | 5337 | 19,6 [ 21,8 | 8,6 | 0,5 | 14,6 34,9 »
292,3| 1429 | 5447 | 19,7 | 21,8 | 8,5 | 0,5 | 14,6 34,9 »
292,1] 1431 ) 5455 | 19,7 | 21,7 8,6 0,5 1’4,6 34,9 »
286,6| 1407 | 5356 | 20,1 | 21,0 8,9 0,5 14,5 35‘,0 »
287,7| 1428 15427 119,61 21,8 8,6 | 0,5 14,5 | 35,0 »
|280,8| 1440 | 474 |19,5)21,9| 86 |05 | 145 | 350 »

} 1288.,8| 1415 |5309|419,6 |21,8| 8,6 | 0,5 14,6 | 34,9 »

H 4
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Xumuueckuii cocras, rayGuwa, npospayHoCTL M Temnepatypa Bogsl 03.
(MecTONONIOKERHE CTAHUKI

pH Cogepxanne
bt | M [ R i B o [ sor P00 ar
1 30.VI | 2,4 | 25 | 25,0 | 8,64 |101,0 | 190,0 | 248,0 | 35,6
2 | Tormame | 3,0 | 25 | 25,0 | 854 | 85,2 |160,2 |208,0 | 38,4
3 » » | 3,5 | 25,0 250 | 854 | 8,4 |155,0 |204,5 | 39,4
4 1.VII 3,5 | 40 | 23,2 | 8,58 | 77,3 |136,0 | 210,5 | 43,5
5 | Torma ke | 4,0 | 40 | 23,6 | 8,59 | 89,6 | 170,0 | 224,5 | 41,5
6 » 4,6 | 45 | 23,8 | 8,61 | 115,9 | 210,0 | 227,0 | 40,9
7 » 55 | 50 | 24,0 | 8,63 |118,6 | 215,0 | 232,0 | 36,6
8 » 55 | 60 | 25,0 | 8,66 | 164,2 | 289,3 | 266,0 | 36,6
9 » 5,2 30 25,0 8,67 | 160,7 | 278,5 | 266,0 | 37,0
10 » 2,2 50 26,0 8,67 | 126,5 | 217,8 | 250,0 | 37,4
1 2.VII 1,8 | 80 | 24,4 | 8,64 | 73,8 | 134,6 | 258,0 | 37,4
12 | Torma me | 5,5 60 | 24,0 | 8,74 | 196,7 | 332,1 |281,0 | 34,0
13 » 6,7 60 | 24,0 | 8,69 | 139,6 | 251,1 | 250,0 | 39,4
14 » 7,0 | 45 | 23,3 | 8,66 |124,7 [ 221,9 | 238,0 | 39,0
15 » 5,1 50 | 23,3 | 8,66 | 114,2 | 203,7 | 230,0 | 37,0
16 » 7,1 55 | 93,7 | 8,66 |112,4 |202,8 | 228,5 | 36,4
17 » 6,9 60 24,0 8,69 | 158,0 | 272,7 | 259,5 | 39,4
18 » 6,0 | 50 | 24,5 | 875 |191,5 | 326,3 | 279,0 | 35,4
19 » 5,5 50 25,0 | 8,75 |178,3 | 314,2 | 270,0 | 33,6
20 » 2,9 110 26,0 | 8,61 | 36,9 | 69,8 |180,0 | 39,0
21 » 2,0 20 26,5 | 9,15 | 49,2 | 85,0 | 129,0 | 22,2
22 » 2,5 170 27,0 8,05 19,3 40,0 | 188,0 | 45,5
23 » 2,5 80 26,5 | 8,75 | 200,0 | 360,0 | 299,5 | 34,4
2 » 6,0 60 | 26,0 | 8,70 | 162,5 | 277,7 | 260,0 | 96 ¢
25 » 6,6 60 | 26,0 | 8,66 | 149,3 | 260,0 | 264,0 | 36,4
26 » 7,7 60 25,5 | 8,66 | 147,5 | 261,0 | 251,5 | 37,0
27 » 7,2 50 25,0 | 8,66 | 140,5 | 248,5 | 248,5 | 36,0
28 » 7,0 | 50 | 24,5 | 8,67 |143,2 | 191,8 | 256,0 | 37,4
29 3.VII 7,0 | 80 | 24,0 | 8,65 |137,0 |238,2 | 247,0 | 36,4
30 | Toraa xe | 6,8 60 | 23,8 | 8,66 |120,9 |226,5 | 239,0 | 35,6
31 » 6,6 60 | 24,0 | 8,65 | 149,3 | 259,4 | 258,5 | 35,0
32 » 2,5 50 | 25,0 | 8,75 |166,9 (293,0 | 263,0 | 33,0
33 » 3,0 | 50 | 250 | 8,67 | 91,3 |165,8 |222,0 | 21,8
34 » 2,0 | 100 | 25,0 | 7,77 | 19,3 | 38,6 | 83,0 | 16,8
35 » 3,8 | 8 | 255 | 875 |219,6 | 371,6 | 300,0 | 14,8
36 » 30 | 40 | 24,5 | 8,75 |178,3 | 310,1 | 268,0 | 13,8
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BaiXaill HO Pe3yAbTATAM FHAPOXHMHUYECKOH CHEMKH JETOM

nokasaHo Ha puc. 38, /)

1957 r.

Tabauya 28

HOHORB, M2/4

Conepxanue HOHOB, %-9KB.

Hupeke no.

Mg" |NaK| 3, cr S0,” f}fg&+ Ca” Mg® |Na4K’ o. lx('\u.ﬂ};ne-
40,2 | 144,0 | 758,8 | 13,2 | 18,3 [ 18,5 8,2 | 15,3 | 26,5 csha
34,3 | 110,3 | 636,4 | 13,1 | 18,3 | 18,6 | 10,5 { 15,4 | 24,1 To xe
31,2 | 110,0 | 623,5 | 13,1 | 18,1 | 18,8 | 11,0 | 14,4 | 24,6 »
27,6 | 100,3 | 595,5 | 12,9 | 18,8 | 20,3 | 12,9 | 13,5 } 23,6 »
34,8 | 120,0 | 680,4 | 13,0 | 18,0 | 19,0 | 10,6 | 14,7 | 24,7 »
41,2 | 148,0 | 783,0 | 14,3 | 19,2 | 16,5 9,0 | 15,0 | 26,0 | scci?
43,8 | 155,0 | 801,0 | 14,4 | 19,3 | 16,3 7,8 | 15,5 | 26,7 To xe
60,5 | 205,0 |1022 15,4 | 20,0 | 14,5 | 6,1 | 16,6 | 27,3 scy
54,2 | 209,3 {1006 15,4 | 19,8 | 14,8 6,3 | 15,2 | 28,5 | sciCh*
44,5 | 166,8 | 843,0 | 14,6 | 18,6 | 16,8 7,7 | 15,0 | 27,3 | SCCI}®
28,8 | 121,5 | 654,4 | 11,4 | 15,4 | 23,2 | 10,3 | 13,0 | 26,7 che
65,0 | 250,5 |1159 16,2 | 20,3 | 13,5 5,0 | 15,7 | 29,3 scIfy?
48,0 | 183,5 | 911,6 | 14,9 | 19,7 | 15,4 7.4 | 14,9 | 27,7 | scclNd
43,7 | 162,3 | 829,6 | 14,6 | 19,2 | 16,2 8,1 | 15,0 | 26,9 To axe
4,7 | 148,8 | 775,4 | 14,3 | 18,9 | 16,8 8,2 | 15,3 | 26,5 »

.4 {149,3 | 770,2 | 14,2 | 19,4 | 16,7 8,1 | 15,2 | 26,7 »

51,6 |209,5 | 990,7 | 15,3 | 19,4 | 15,3 6,8 | 14,5 | 28,7 | scich2.
64,8 | 241,0 {1138 16,4 | 20,3 { 13,6 5,3 | 15,9 | 28,8 scif?
59,7 | 235,0 {1091 15,7 | 20,5 | 13,8 5,3 | 15,5 | 29,2 To xe
18,4 | 49,5 | 393,6 | 9,6 | 13,3 | 27,14 | 17,9 | 13,9 | 18,2 cNa.Ca.Mg
21,3 | 60,2 | 366,9 | 13,2 | 16,8 | 20,0 | 10,6 | 16,7 | 22,7 CSH?
7.4 | 39,2 | 339,4| 6,1 9,4 | 34,5 | 26,5 6,9 | 16,6 cs?
65,4 | 262,0 |1221 15,6 | 20,8 | 13,6 4,7 | 16,2 | 29,1 sia
60,0 | 208,5 | 95,3 | 15,6 | 19,8 | 14,6 4,5 | 16,8 | 28,7 | scil?
51,5 | 198,0 | 959,2 | 15,1 | 19,5 | 15,4 6,4 | 15,2 | 28,4 | scole
50,7 | 192,5 | 940,2 | 15,2 | 19,8 | 15,0 6,8 | 15,2 | 28,0 | sciche
49,5 | 183,0 | 906,0 | 15,0 | 19,6 | 15,4 7,0 | 15,4 | 27,6 | scaile
50,5 | 154,8 | 832,7 | 16,5 | 16,3 | 17,2 7,6 | 17,0 | 254 | ccisha
48,0 | 177,3 | 883,9 15,0 | 19,3 | 15,7 7,0 | 15,4 | 27,5 | sccl?
46,7 | 166,8 | 844,5 | 14,9 { 19,2 | 15,9 7,3 | 15,6 | 27,1 To e
51,8 | 195,5 | 949,5 | 15,2 | 19,5 | 15,3 6,3 | 15,4 | 28,3 »

59,2 | 215,0 {1030 15,6 | 20,2 | 14,2 54 | 16,1 | 28,5 scie
46,2 {119,3 | 666,4 | 13,4 | 17,9 | 18,7 56 | 19,7 | 24,7 | csNaMe
30,0 | 25,8 | 313,5| 6,2 9,2 | 34,6 9,7 | 28,4 | 11,9 cMe
82,2 | 283,8 |1272 16,4 | 20,5 | 13,1 2,0 { 17,9 | 30,1 scila
76,6 | 222,0 {1193 15,8 | 20,4 | 13,8 2,2 | 19,8 | 28,0 | To e
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Copepxanue

Homep | 5ara or6opa | Tay6u- przf'-xs- Temnepa- (cp{:llo- ,

C[I:ﬁ' npo6kl Ha, X Hor‘:';b. Bo;{xp,a"c gg;’;‘) cr SO,” I‘}{_ng;;!;— Ca”
37 3.VII 6,8 40 24,0 8,67 | 117,7 | 214,1 | 233,0 34,4
38 Torpa xe 6,8 40 24,0 8,67 | 122,9 | 216,6 | 236,0 26,6
39 » 8,0 40 24,0 | 8,67 | 123,8 | 217,4 | 239,0 | 36,4
40 » 5,9 50 24,5 8,67 | 122,1 | 216,9 | 232,0 24,2
41 » 7,0 40 24,0 8,67 | 131,7 | 231,5 | 241,5 34,0
42 » 7,0 40 24,0 8,66 | 115,1 | 215,3 | 230,0 25,2
43 » 6,0 45 24,0 8,69 | 123,8 | 222,0 | 233,0 26,6
44 » 3,5 40 25,0 8,78 | 241,5 | 416,1 | 318,0 31,3
45 » 1,7 80 . 26,2 8,82 | 263,5 | 452,7 | 335,0 24,2
46 4. VII 5,2 80 24,5 8,76 | 240,6 | 405,7 | 310,0 32,0
47 Torga xe 6,5 40 24,0 8,66 | 119,4 | 217,8 | 225,0 33,6
48 » 6,5 40 24,5 8,66 | 122,9 | 231,5 | 239,0 34,6
-49 » 6,5 40 24,5 8,67 | 121,2 | 219,9 | 239,0 26,6
-50 » 1,9 150 26,0 8,77 | 191,5 | 335,0 | 287,0 34,6
.51 » 6,8 60 26,2 8,66 | 133,5 | 238,2 | 245,0 35,0
51 * » — — 23,2 8,66 | 140,5 | 265,0 | 253,0 31,7
52 » 6,8 40 | 26,5 | 8,67 | 119,4 |222,0 |236,0 | 31,2
.53 » 3,6 70 26,5 8,77 | 277,5 | 462,6 | 332,0 19,2
-04 5.VII 5,0 50 24,0 8,75 | 161,6 | 281,8 | 270,0 36,1
-55 4.VII 4,9 60 26,0 8,70 | 142,3 | 246,5 | 250,0 35,0
.56 Torpa xe 6,9 60 27,2 8,69 | 152,8 | 268,1 | 259,0 34,6
57 » 5,5 80 26,0 8,75 | 235,4 | 415,0 | 310,0 33,6
.98 » 2,8 - 80 26,5 8,80 | 295,0 | 449,6 | 354,0 |- 32,6
59 5.VII 2,0 50 24,5 8,75 | 168,6 | 339,6 | 273,0 36,1
60 Torpa xe 6,3 50 25,0 8,70 | 151,0 | 269,3 | 258,6 34,6
61 » 6,0 50 25,0 8,75 | 173,9 | 300,1 | 273,0 34,6
62 » 6,0 50 26,0 8,75 | 177,4 | 307,2 | 276,0 24,2
63 » 5,0 140 26,0 8,77 | 260,0 | 449,7 | 338,0 17,8
64 » 2,0 150 26,2 8,80 | 302,1 [ 511,2 | 371,0 21,2
65 » 3,0 120 26,2 8,82 | 305,6 | 519,6 | 366,0 31,2
‘66 » 5,0 140 26,2 8,76 | 242,4 | 366,2 | 318,0 34,0
67 » 6,5 140 26,5 8,74 | 189,7 | 319,7 | 276,0 32,7
68 » 3,2 70 26,3 8,75 | 175,7 | 306,8 | 276,0 27,2
69 » 4,2 70 26,0 8,75 | 163,3 | 285,5 | 270,0 33,6
70 » 2,2 70 26,0 8,98 | 182,7 | 320,9 | 278,0 32,6
71 6.VII 2,8 40 24,0 8,74 1 189,7 | 331,3 | 278,0 33,0
72 Torga xe 5,0 30 24,0 8,75 | 173,9 | 299,3 | 264,0 §34,0
73 » 6,0 30 | 24,0 | 8,75 | 177,4 | 308,0 |273,0 | 35,6
74 » 4,8 30 24,0 8,76 | 219,6 377,8 298,0 | 31,2
75 ». 3,0 30 24,0 8,79 | 307,4 | 525,5 | 371,0 | - 23,2
76 »: 3,5 30 24,0 8,79 | 302,1 505,9 371,0 | - 30,6
77 oy 6,5 30 24,0 8,75 | 235,4 | 407,8 | 315,0 33,0
* VY nua.
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TaGauna 28 (npoRomXKerne)

HOHOB, M2[a

CopmepxaHue HOHOB, %-3KB.

8 M. H. Tapacos

— : " é/lﬂﬁex;no
04’ I . . . o AL ANes
Mg® |Na+K| =, | a | sor P}fgg)j; Ca” | Mg" |Na4K| O iy
49,8 | 144,3 | 793,3 | 14,3 | 19,3 | 16,4 | 7,4 | 17,7 | 24,9 | SCCI}Y?
50,7 | 158,5 | 811,3 | 14,6 | 19,0 | 16,4 | 5.6 | 17,6 | 26,8 To e
44,5 | 161,0 | 822,41 | 14,7 | 19,0 | 16,3 | 7,6 | 15,4 | 27,0 »
53,0 | 154,8 | 803,0 | 14,6 | 19,3 | 16,1 | 5,4 | 18,6 | 26,3 »
48,4 | 170,3 | 857,4| 14,9 | 19,3 | 15,8 | 6,8 | 15,9 | 27,3 »
49,5 | 154,5 | 789,6 | 14,1 | 19,5 | 16,4 | 5,5 | 17,7 | 26,8 sci? -
49,2 | 163,8 | 818,4 | 14,6 | 19,4 | 16,0 | 5.6 | 16,9 | 27,5 | ScCI®.
79,5 | 314,8 | 1401 16,5 | 20,9 | 12,6 | 3,8 | 15,8 | 30,4 scife -
95,6 | 331,5 | 1503 16,6 | 24,1 | 12,3 | 2,7 | 17,6 | 29,6 To e
77,8 | 308,0 | 1374 16,7 | 20,8 | 12,5 | 3,9 | 15,7 | 30,4 »
45,0 | 155,3 | 796,41 | 14,5 | 19,6 | 15,9 | 7,3 | 15,9 | 26,8 Sci?
46,8 | 165,5 | 840,3 | 14,2 | 19,8 | 16,0 | 7,1 | 15,8 | 27,1 To e
40,0 | 182,3 | 829,0 | 14,4 | 19,2 | 16,4 | 5,6 | 13,8 | 30,6 | SCCI
63,5 | 253,3 [1165 15,8 | 20,4 | 13,8 | 5,0 | 15,3 | 29,6 SCI
48,9 | 174,3 | 874,9 | 14,8 | 19,5 | 15,7 | 6,9 | 158 | 27,3 | SCCIy*
51,9 | 194,0 | 936,1 | 14,5 | 20,2 | 15,3 | 5,8 | 15,7 | 28,5 SC
48,2 | 158,0 | 814,8 | 14,2 | 19,5 | 16,3 | 6,6 | 16,7 | 26,7 Towe
95,3 | 352,5 | 1539 | 17,0 | 21,1 | 41,9 | 2,0 | 17,2 | 30,8 | SCIj®
55,4 | 212,3 | 1017 | 15,3 | 19,7 | 15,0 | 6,1 | 15,3 | 28,6 | SCIC)N?*-
49,5 | 185,3 | 908,6 | 15,4 | 19,5 | 15,4 | 6,6 | 15,3 | 28,1 | SCCI}P
53,4 | 200,3 | 968,2| 15,2 | 19,8 | 15,0 | 6,4 | 15,5 | 28,4 | SCICHP
76,2 | 310,0 | 1380 | 16,3 | 21,3.| 12,4 | 4,1 | 15,5 | 30,4 SCIN?
92,3 | 382,0 | 1635 | 17,0 | 21,2 | 11,8 | 3,3 | 15,5 | 31,2 To xe
58,3 | 242,5 | 1118 | 14,6 | 24,7 | 13,7 | 5,5 | 14,7 | 29,8 spa
53,4 | 199,5| 966 | 15,0 | 20,0 | 15,0 | 6,0 | 15,6 | 28,3 | SCIC){
58,7 | 266,5 | 1067 | 15,7 | 20,0 | 14,3 | 5,5 | 15,4 | 29,1 | SCI}
68,0 | 228,0 | 1081 | 15,7 | 20,1 | 14,2 | 3,8 | 17,6 | 28,6 To e
94,0 | 340,0 | 1500 | 16,5 | 21,1 | 12,4 | 2,0 | 17,4 | 30,6 »
113,0 | 374,8 | 1690 | 46,9 | 21,1 | 12,0 | 2,1 | 18,4 | 20,5 »
98,0 | 395,3 | 1716 | 17,0 | 21,3 | 14,7 | 3,4 | 15,9 | 31,0 »
79,0 | 286,8 | 1326 | 17,4 | 19,4 | 13,2 | 4,3 | 16,5 | 29,2 » !
6%,0 | 240,8 | 1123 | 16,2 | 20,1 | 13,7 | 4,9 | 15,9 | 29,2 »
64,8 | 229,3 | 1080 | 15,7 | 20,1 | 14,2 { 4,3 | 16,8 | 28,9 » i
56,4 | 216,5| 1025 | 15,4 | 19,9 | 14,7 | 5,6 | 15,6 | 28,8 »
63,0 | 239,5 | 1447 | 15,7 | 20,4 | 13,9 | 5,0 | 158 | 29,2 » it
63,8 | 247,51 1143 | 15,9 | 20,6 | 13,5 | 4,9 | 15,6 | 29,5 y b
58,6 | 224,0 | 1054 | 15,9 | 20,1 | 14,0 | 5,5 | 15,5 | 29,0 »
64,6 | 219,8 | 1078 | 15,7 | 20,2 | 14,4 | 5,6 | 16,7 | 27,7 »
73,4 | 283,5| 1284 | 16,3 | 20,8 | 12,9 | 4,14 | 16,0 | 29,9 >
89,5 | 429,3 | 1746 | 16,9 | 21,3 | 14,8 | 2,3 | 14,2 | 33,5 »
95,2 | 394,0 | 1699 | 16,9 | 21,0 | 12,1 | 3,0 | 15,6 | 31,4 »
77,7 | 306,3 | 1375 | 16,3 | 24,0 | 12,7 | 4,1 | 15,8 | 30,1 »
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Tpos- | Temme- Cogepianie
l;lg:i:_p Jata ot6opa | Cay6u- pau- | parypa pl;lm(gsr_lo- HCO' 5
i npoGnl Ha, M Hog;b, aoong, Kam) cr SO”, +Cd,"—;- LCa"
78 6.VII 6,5 30 24,0 | 8,73 | 184,4 | 354,6 | 276,07 33,1
79 Torna me 6,5 30 | 24,0 | 8,76 | 182,7 | 314,4 | 287,0} 32,0
80 9.VIl 2,3 60 | 23,0 | 8,76 | 189,7 | 322,9 | 284,0 | 32,6
81 Torna xe 6,5 60 | 24,0 | 8,75 | 203,8 | 334,6 | 287,0 | 34,7
82 » 7,0 60 | 24,0 | 8,75 | 221,3 | 372,8| 310,0 | 35,0
83 | » 7,0 70 | 24,0 | 8,77 | 233,6| 399,6 { 310,0 | 33,6
84 » 3,5 120 | 24,4 | 8,79 | 267,0 | 456,4 | 332,0{ 30,6
85 » 7,0 80 ! 24,3 | 8,76 | 258,2 | 431,8 | 332,0 | 33,0
86 » 7,2 60 24,0 | 8,74 | 228,3 | 382,5| 312,0 | 3L,7
86* » — —- | 23,0 | 8,74 | 226,6 | 390,0 | 310,0'| 35,6
87 » 7,2 60 | 24,2 | 8,75 | 203,8 | 349,3 | 304,0 | 34,6
88 » 13,5 310 | 24,0 { 8,79 | 270,5 | 471,5 | 338,0 | 36,7
88* » — | — | 22,0 | 8,63 | 275,8 | 460,0 | 343,0 | 36,7
89 » 4,5 60 24,2 | 8,76 | 207,3 | 306,5 | 292,0 | 23,0
90 6.VIl H.o 30 | 24,0 | 8,74 | 189,7 | 364,2 | 276,0 | 33,7
91 9.VII 3,5 80 | 28,0 | 8,76 | 281,0 | 483,2 | 352,0 | 35,7
92 Torza xe 7,5 70 24,5 | 8,76 | 221,3 | 374,9 | 310,0 | 34,6
93 » 7.2 70 | 25,0 | 8,71 | 252,91 413,2 | 323,5| 34,0
94 » 4,5 140 | 26,0 | 8,80 | 302,1 | 506,1 | 363,0 | 32,2
95 » 2,2 160 | 26,0 | 8,82 | 323,2| 530,0 [ 388,0 | 32,6
96 » 6,9 80 | 25,0 | 8,76 | 249,4 | 418,9 | 332,0 | 43,0
97 » 4,8 70 | 25,0 | 8,77 | 270,5 | 447,7 | 338,0 | 49,1
98 » 2,1 80 25,0 | 8,77 | 281,0 | 462,5 | 338,0 | 19.2
99 » 2,5 70 25,0 | 8,78 | 270,5 | 457,6 | 344,0 | 34,6
100 » 4,5 80 | 25,5 | 8,80 | 302,1{ 506,9 | 360,0 | 32,1
101 » 2,2 130 | 26,0 | 8,82 | 323,2 | 560,5 | 394,0 | 34,9
102 10.VI1 3,2 30 | 24,0 | 8,79 | 316,2 | 531,7 | 386,0.| 34,0
103 Torpa xe | 5,2 30 24,0 | 8,80 | 337,2 | 576,9 | 397,0 ) 32,6
104 » 5,0 30 | 24,0 | 8,79 | 449,7 | 740,0 | 450,0 | 28,6
105 » 4,5 30 | 24,0 | 8,79 | 428,6 | 712,7 | 450,0 | 30,2
108 11.VII 4,0 50 | 23,2 | 8,80 | 404,0 | 664,2 | 436,0 | 32.0
107 Torxa xe 2,7 50 | 23,2 | 8,80 | 491,8 | 792,5 | 479,0 | 27,6
108 » H.o. 80 | 22,2 | 8,90 | 484,8 | 785,1 | 479,0 | 33,6
109 » 3,9 120 | 22,0 | 8,79 | 450,0 | 729,2 | 456,0 | 31,3
110 » . 9,5 80 | 23,0 | 8,84 | 491,8 | 818,0 | 490,0 { 28,2
111 » 3,4 | 120 | 23,2 | 8,96 | 477,6 | 778,6 | 473,0 | 28,6
112 » 8,5 140 | 23,0 | 8,95 | 509,4 | 829,6 | 495,0 | 26,6
113 » 15,0 160 22,0 | 8,90 | 509,41 814,8 | 492,0 ) 20,8
113* » — — 22,5 | 8,90 | 498,8 | 800,0 | 490,0 | 28,7
114 » 10,0 120 22,0 | 8,78 | 495,31 792,5 | 485,0 | 27,3
115 » 13,5 130 22,5 | 8,90 { 491,8 | 807,4 | 490,0 | 29,2
116 » 14,0 80 | 23,0 | 8,00 | 509,4 | 823,81 490,0 | 25,8
117 » 4,0 90 23,0 | 8,95 | 541,0 | 861,7 | 507,0 | 24,6
118 12. VIl 3,5 110 | 22,5 | 8,95 | 555,41 | 902,8 { 518,0 | 25,2
119 Toraa ke | H.o. 120 | 22,5 | 8,90 | 505,9 | 83,9 495,0 [ 23,8
120 » 6,8 9 |{ 22,5 | 8,90 | 519,9 ( 831,2 | 495,0 [ 28,7
121 » 11,0 110 | 23,0 | 8,92 | 527,0| 856,7 { 510,0 | 27,2
* ¥V mua.
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Taoapua 28 (npojosxeHHe)

HOHOB, M2/a

Copnep)KanHe HOHOB, %-9KB.

- Hupekec no
Mg" [Na+K| 3, cr | so" Ifgg:j Ca” | Mg |Na+k]| © m§"°'
101,8 | 250,5| 1200 | 15,2 | 21,6 | 13,2 | 4,8 | 24,5 | 20,7 | sheNa
62,5 | 241,37 1120 | 15,7 | 20,0 | 14,3 | 4,9 | 15,7 | 29,4 scife
64,2 | 245,5|. 1139 | 16,0 | 20,1 | 13,9 | 4,9 | 15,8 | 29,9 To xe
64,8 | 259,0 | 1184 | 16,5 | 20,0 | 13,5 | 4,9 | 15,2 | 29,9 »
71,0 | 287,3 | 1297 | 16,4 | 20,3 | 13,3 | 4,6 | 15,3 | 30,4
64,0 | 326,0 | 1367 | 16,5 | 20,8 | 12,7 | 4,2 | 13,2 | 32,6
86,3 | 345,8 | 1518 | 16,8 | 21,4 | 12,4 | 3,4 | 15,8 | 30,8
83,7 | 329,0| 1468 | 16,8 | 20,7 | 12,5 | 3,8 | 15,9 | 30,3
76,7 | 290,5 | 1322 | 16,5 | 20,5 | 13,0 | 41 | 16,2 | 29,7
73,7 | 293,0'| 1329 | 16,3 | 20,7 | 13,0 | 4,5 | 15,5 | 30,0
68,2 | 266,5| 1226 | 16,0 | 20,2 | 13,8 | 48 | 15,6 | 20,6 ;
85,7 | 352,3 | 1585 | 16,6 | 21,4 | 12,0 | 40 | 15,4 | 30,6 » HE
86,9 | 350,0 | 1552 | 47,0 | 20,8 | 12,2 | 4,0 | 15,6 | 30,4 Ly
76,8 | 238,0 | 1144 | 17,2 | 18,8 | 14,0 | 35 | 18,5 | 28,0 | scIiC}®
63,6 | 263,8 | 1191 | 15,3 | 21,7 | 13,0 | 48 | 15,0 | 30,2 -sNa-
90,5 | 363,3:| 1606 | 16,7 | 21,2 | 12,4 | 3.8 | 15,7 | 30,5 sciff?
75.9 | 280,5| 1296 | 16,2 | 20,2 | 13,6 4,5 16,2 | 29,3 To xe
- 80,2 | 318,5.| 1422 | 17,0 | 20,4 | 12,6 | 40 | 15,7 | 30,3 »
96,7 |'385,5| 1686 | 17,4 | 21,1 | 11,8 | 39 | 16,0 | 30,8 » -
102,5 | 410,8 | 1787 | 17,2 | 20,8 | 12,0 | 3,1 | 15,9 | 31,0 » o
84,5 | 315,0 | 1433 | 16,6 | 20,6 | 12,8 | 3.9 | 16,4 | 29,7 »
84,5 | 344,8 | 1521 | 17,0 | 20,7 | 12,3 | 3.9 | 15,5 | 30,6 »
100,0 | 347,5 | 1548 | 17,2 | 20,8 | 12,0 | 2,1 | 17,8 | 30,1 »U
89,5 | 343,3 | 1539 | 16,8 | 20,9 | 12,3 | 3.8 | 16,2 | 30,0 ».
98,2 | 382,3| 1682 | 17,0 | 21,2 | 11,8 3,2 16,2 | 30,6 »h
106,0 | 420,0 | 1839 | 16,7 | 21,4 | 11,9 | 32 | 16,0 | 30,8 »
99,3 | 411,3 | 1779 | 16,9 | 21,4 | 12,0 | 32 | 155 | 31,3 »o
109,5 | 434,5| 1888 | 17,0 | 21,4 | 11,6 | 2.9 | 16,4 | 31,0 »
136,0 | 522,0 | 2326 | 19,0 | 20,0 | 11,0 | 2.1 | 16,7 | 31,2 » L
135,0 | 542,8 | 2299 | 17,6 | 21,6 | 10,8 | 2.2 | 16,4 | 31,7 »
123,5 | 515,8 | 2176 | 17,6 | 21,4 | 11,0 | 2,4 | 15,7 | 31,9 >,
142,5 | .627,5 | 2561 | 18,1 | 21,6 | 10,3 | 1,8 | 15,3 | 32,9 »
144,0 | 609,5 | 2536 | 18,1 | 21,6 | 10,3 | 2.2 | 15,6 | 32,2 » .
132,5 | 572,31 2374 | 18,0 | 21,4 | 10,6 | 2,2 15,4 | 32,4 » ;{j‘l
150,5 | 630,8.| 2609 17,0 | 21,8 | 10,3 1,8 |. 15,8 | 32,4 »
142,0 -| 608,5 | 2509 | 18,0 | 21,7 | 10,3 | 1,9 | 15,6 | 32,5 o
166,0 | 618,8 | 2645 | 18,1 | 21,7 | 10,2 | 1,7 | 17,2 | 31,1 ».
152,5 | 644,8 | 2634 | 18,3 | 21,5 | 10,2 | 1,3 | 15,9 | 32,8 »
1 150;5 | 622,0 | 2590 | 18,3 | 21,5 | 10,2 | 1,8 | 16,0 | 32,2 » i
124,0 | 620,51 2570 | 18,2 | 24,5 | 10,3 | 1,8 | 15,9 | 32,3 » e
14 0 | 635,3| 2598 | 17,9 | 21,7 | 10,4 | 1,9 | 15,3 | 32,8 s
150 ¢ | 648,8 | 2648 | 18,2 | 21,7 | 10,1 | 1,6 | 15,6 | 32,8 » s
171, | 655,3 | 2761 | 18,4 | 21,6 | 10,0 | 1,5 | 17,0 | 31,5 y
160,0 | 713,8 | 2875 | 18,2 | 21,9 | 9,9 | 1,5 | 15,3 | 33,2 »
149,5 | 645,8.| 2634 | 18,1 | 21,6 | 10,3 | 1,5 | 15,7 | 32,8 »
157,5 | 642,3 | 2675 | 18,3 | 21,6 | 10,4 | 1,8 | 16,2 | 32,0 »
152,5 | 679,3 | 2753 | 18,4 | 21,8 | 10,4 | 1,6 | 15,3 | 33,1 »
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[ETIRTVAS vorL
) i . H R R Cofiepixidiiie
E“I’a":{e_l; .t-l[a;a orGopa| Cay6u- rég?:-; ‘ ggz:ﬂ;;a pl’; (?;B“_o v o HCO 2] - .
wui npobut - | Ha M HO(;L!:,V gg};&l,}; K;’M") Ct’ SO”, +C6,;:t— ca
122 - 42.VIT |7 10,0 | 70 | 23,0 | 8,94 | 555,17 | 900,4) 524,0°| 23,8
12347 Toraake '|* 6,57 70 |7 22,5 |1 8;08 | 60,7 | "942,8|" 543,0.| - 25,2 -
124 Cyos 10,5 | 0 70 T{-23,0 | 9,00 | 639,4 | ~999,9| 5550/ | :24,2
124%- PRt - — 1.23,0 | :9,00 | 625,3| 970,0/ 562;3:| .23,2
125 - » 10,0 90 | '23,0 | 9,03 |.639,4 | 1081 | 565,0'| 24,2
126 Con o 9,0 | 200 | 23,0 | 9,05 { 678,0 | 1022 [:580,0'|. 23,6
127 Sy 13,0 100 | 23,2 | 9,08 | 663,9 | 1037 | 580,0 | 23,6
128 C oy, 8,5:| 70 |-23,5 | 9,08 | 639,4| 1021 | 562,3 | 22,2
129 s 12,0 100 | 24,0 | 9,09 | 755,31 1202 | 635,0 | 22,8
129* » — — |- 23,0 | 9,09 | 764,1 | 1228 | 659,0 | 21,2
130 oy 35 100 | 23,5 | 9,43 | 702,10 | 1096 | 602;0 | 21,2
131 » 5,5 120 | 23,5 | 9,09 | 790,4 | 1215 | 659,0 | 20,8
132 oy 8,0 150 | 23,0 | 9,08 | 878,3 | 1337 | 704,0 | 20,2
133 » 10,0 160 | 23,2 | 9,08 | 878,3 | 1365 | 731,0 | 20,2
134 » 4,7 170 1 24,0 | 9,08 | 930,9 | 1605 | 755,0 | 20,8
135 13.VII 4,2 | 480 | 23,0 | 9,19 | 983,6 | 1514 | 810,0 | 18,8
136 Torga xe | 13,8 120 22,2 1 9,13 | 983,6 | 1490 | 716,0 | 21,8
137 » 9,2 120 | 22,5 | 9,08 | 939,7 | 1453 | 755,0 | 20,2
138 » 12,0 | 240 | 22,5 | 9,08 | 939,7| 1450 | 750,0 | 19,2
139 oy 14,0 | 230 | 23,0 | 9,08 | 966,1 | 1488 | 776,0 | 20,2
139* » — — | 22,0 | 9,08 | 939,7 | 1488 | 766,0 | 19,8
140 » 2,5 | 230 | 23,5 9,13 | 983,6 | 1551 | 783,0 | 19,2
141 » 5,8 290 23,0 | 9,13 | 974,9 | 1528 | 770,01 19,2
142 » 15,0 220 23,0 | 9,08 | 974,9 | 1497 | 776,0°| 17,2
143 » 8,5 220 23,0 | 9,08 | 966,1 | 1467 | 765,0 | 15,8
144 » 10,1 180 23,0 | 9,08 | 966,1 | 1492 | 765,0 | 15,2
145 » 14,5 200 23,0 | 9,08 | 966,1 | 1472 | 765,0 | 17,2
145* » — — 22,0 | 9,08 | 957,3 | 1490 | 765,01 17,8
146 » 9,0 § 270 | 24,0 | 9,13 | 983,6 | 1495 | 782,0 | 20,2
147 » 8,0 270 | 23,2 | 9,13 | 983,6 | 1491 | 776,0 | 17,8
148 » 15,0 220 23,5 | 9,11 | 966,1 | 1481 | 776,0 | 16,8
149 » 2,3 220 24,0 | 9,23 [1019 1579 | 826,0 | 18,2
150 14.VI1 10,0 250 22,0 | 9,13 | 983,6 | 1524 | 776,0 | 15,8
151 Torga xe | H.o. 350 22,0 | 9,12 {1089 1654 | 845,01 16,8
152 “y 16,0 900 22,0 | 9,12 |1082 1628 | 832,0 | 28,3
153 » 15,5 | 1170 22,0 | 9,13 [1045 1646 | 832,0 | 15,8
153* » — — 21,0 | 9,13 |1054 1656 | 839,0 | 17,8
154 » 20,0 | 1000 22,0 | 9,13 | 1089 1659 | 653,0 | 16,8
195 » 21,0 850 22,5 | 9,12 |1072 1663 | 850,0 | 18,8
156 ts.vir | 16,0 1 80 | 935 | 9,12 [1080 | 167t | 850,0 | 18,2
157 Toraa xe 9,0 700 24,0 1 9,12 |1072 1700 | 866,0-| 18,2
158 » 21,0 | 920 | 22,5 | 9,12 |1080 1678 | 855,0 | 16,4
158* » - - 21,0 | 9,12 {1089 1671 | 845,0 ) 16,8 .
159 » 18,0 | 900 | 23,0 | 9,12 |1080 | 1666 | 866,0 | 18,8
160 » 8,0 | 800 | 23,0 | 9,12 (1080 | 1684 | 845,0 | 16,8
161 » 12,0 | 700 | 21,0 | 9,18 |1080 1687 | 855,0 | 17,8
162 » 17,0 | 700 | 22,0 1089 | 1688 | 850,0 | 19,2
163 » 12,0 700 22.0 | 9,12 |1089 1653 | 850,0 | 17.4
* YV nua.
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Ta6awua 28 (npoposxenne)

rosee 2

HOROB, M2/4 ' Copeprxanuc HOHOB, %-3KB.

o ' HCO! ‘ I e
Mg™ |Na+K' X, oy S07s.. }fgoﬂi' Ca™ | Mg INa+'K| " kuny., +
163,06 |- 710,0| 2876 | 18,2 | 24,8'{ 10,0 1,4 [ 15,8 { 33,0 scy® -
171,0 | 754,3| 3037 |. 18,7 | 20,6 | 9,7. | 144 | 15,5 | 33,4°]: To me;
175,0 |. 8083 | 3202 | 18,8 | 20,7 | 9,5 | 4,3 | 15,0 | 33,7} - » s, -
177,0 | 782;0|. 3140 | 18,7 | 24,4 | 9,9 1,2 | 15,4 | 33,4 >

477,50 850,01 3337 | 18,4 | 22,6 | 9,3 1,2 1 14,6 [: 34,2 » e
187,0 | 833,0| 3324 | 19,2 | 20,3 | 9,5 1,2 | 15,4 | 33,4 » iy
182,5 | 840,0(: 3327 | 48,8 | 21,7 | 9,5 1,2 | 15,1 [ 33,7 » i
183,5 | 809,3| 3237 | 18,6 | 21,9 | 9,5 1,4 | 15,5 | 33,4 » ey

© 204,0 | 970, 3729 | 18,8 | 22,0 | 9,20 | 4,0 | 14,8 | 34,2 |  » 4y -

" 215,0 | 979,3| 3867 | 18,6 | 22,0 | 9,4 | 0,9 | 153 | 33,8 » o)
194,0 |- 887,5| 3503 | 18,8 | 21,8 | 9,4 1,0 | 15,2 | 338 . » -,
224,0 | 987,5| 3897 | 19,4 | 21,5 | 9,1 0,9 | 15,7 | 33,4 »
237,0 | 1091 4267 | 19,3 | 21,7 | 9,0 | 0,8 | 15,2 | 34,0 »
237,0 | 1171 4403 | 19,0 | 21,8 | 9,2 0,8 | 15,2 | 34,0 »
245,0 | 1271 4828 | 18,2 { 23,2 | 8,6 | 0,7 | 14,0 | 35,3 »
265,0 | 1246 | 4837 | 19,1 | 21,7 | 9.2 | 0,7 | 15,0 | 34,3 »
314,0 { 1114 | 4699 | 19,4 | 26,7 | 8,9 | 0,8 | 18,0 | 31,2 »
245,5 | 1199 | 4612 | 19,2 | 21,8 | 9,0 | 0,7 | 14,6 | 34,7 » s
256,0 | 1175 | 4590 | 19,2 | 21,8 | 9,0 | 0,7 | 15,2 | 34,1 »

{-295,0 | 1224 | -4729 .- 19,2 | 21,8 | 9,0.,. 0,7 | 14,8 | 34,5 »
252,0-| 1208 |. 4673 |, 48,9 | 22,2 | 8.9 0,7 14,8 | 34,5 »
270,0 | 1242 | .4849.1 19,0 | 22,2 | 88 | 0,7 | 152 | 34,14 .. »io_ -
261,5 | 1237 | 4790 | 19,2 | 22,0 8,8 | 0,7 | 15,0 | 34,3 >
257,5 | 1235174758 | 19,2 | 21,9: 8,9 |, 0,6} 44,B.] 34,67 yp 92
254,0 | 4215 1 4683 | 19,3 | 21,7 | 9,0 | 0,67 14,9 | 34,57 » wuw
260,0 | 1217 4716 | 19;2-| 22,0 | 8,8 0,5 | 15,4 | 34,4 PR
257,0 | 1241 -1 4688 | 19,3 | 20,8 | 8,9 | 0,6 | 150 | 34,4 | »
263,0 | 1202 | 4695 | 19,1 |, 22,0 | 8,9 | 0,6 | 15,3 | 34,1 »
260,0 | 1231 | 4772 | 19,3 | 21,8 8,9 | 0,7 | 15,0 | 34,3, > -

262,0 | 1227 .| 4757 | 19,3 | 21,8 | 8,9 |, 0,6 | 15,1 | .34,3 >y

[ 254,01 1227 | 4721 | 19,2 | 24,9°| 8,9 | 0,6 | 14,7 | 34,7 > g
284,0 | 1273 ~| 4999 | 19,4 | 21,9°| 9,0 | 0,5 | 15,6 33,9 | »

" 271,0 | 1225 | 4795 | 19,2 | 21,9 | 8,9 | 0,6 | 154 | 34,0 | » .y
284,0 | 1370 | 5259 | 19,4 | 21,8 | 8,8 | 0,5 | 14,8 | 34,7 » =
287,0 | 1340 | 5197 | 19,5 | 21,8 | 8,7 0,5 | 15,4 | 34,4 | - »'y
421,0 | 1022 4988 | 19,0 | 22,2 | 8,8 | 0,9 | 22,7 | 26,4 | »
438,0 | 1029 | 5034 | 19,0 | 22,1 | 8,9 0,5 | 23,1 26,4, >
283,0 | 1204 | 4995 | 20,3 | 22,7 | 7,0 | 0,6 | 453 34,1 | - » ),
296,0 | 1339 | 5239 |. 19,2 | 22,0 | .8,8 | 0,5-| 155 | 34,0 [ = »
282,0 {1375 | 5277 | 19,2 | 22,0 | 8,8 | 0,6 | 14,7 | 34,7 » oy
286,0 | 1361 5303 | 18,9 | 22,1 | 9,0 | 0,6 | 15,3.]. 34,1 > 3y
299,0 | 1376 | 5304 | 19,2 | 22,0.| 8,8 0,5 | 14,8 | 34,0. » iy
287,0 | 1374 | 5283 | 19,4 | 21,9 | 8,7 0,5 | 14,8 [34,7 | » o
286,0 | 1349 | 5266 | 19,2 | 21,9 | 8,9 0,6 -1 15,4 | 4,0 [ ¥ sy
293,0 | 1387 | . 5306 | 19,3 | 22,0 | 8,7 0,5 | 14,5 | 35,0 » o
289,0 | 1374 5303 | 18,3 | 22,7 | :9,0 0,6-| 14,9-| 34,5 » .
288,0 | 1379 5314 | 19,2 | 22,0 | :8,8 0,6 | 14,8, | 34,6.|.; »
289,0 | 41360 | 5258 | 19,4 | 21,8 | 8,8 | 0,6:) 150 |i34,4 [ »

Lo K C : 0 R e, yr
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. . Coxnepikadue A

Howmep Jlata or6opa | FayGu- FII);;?‘:?- g:-:’;l;; pH (cno-

cﬁ:- npo6ut Ha, M H?;rb. Bogx(h:l. I'(’;’:;; cr ‘ 507, ‘I:_Cg's’t Ca”
164 15.VII 18,0 800 22,0 9,12 1098 1686 | 861,0 16,4
165 Torna xe 13,0 350 22,0 9,12 1089 1702 855,0 18,8'
166 » 12,2 270 22,0 9,12 1080 1702 | 855,0 ) 18,2
167 » 10,0 200 23,0 9,12 1115 1709 | 861,0 19,8_
168 » 4,0 200 23,0 9,13 1115 1717 563,0 18,8
169 » 3,5 350 23,5 9,12 1124 1730 | 890,0 15,4
170 » 9,5 350 23,0 9,12 1124 1695 855,0 20,8
171 » 6,0 500 24,0 9,12 1124 1700 | 866,p 18,8
172 ] » 15,5 350 23,5 9,12 1089 1679 | 855,0 16,8
173 |12.1X 1956 r. - | - — — 1269 1921 954,7 15,2

Copepiaune xJjopa, riay6uHa, MPO3PAYHOCTH H remn'eparypa BOAB 03. Baaxau
(MECTONMO/IO)KEHHE CTAHIMII MOKA3aHO

HoMep | nara or6opa |lay6u- | Ifpospau- | pH (¢ mo-| Cl, HoMep | fata or6opa | Tay6u-
c::::{- npoGe Ha, M | HOCTh, CM |APaBKaMH) M2/ c:‘i:- . npobsl Ha, X
1 25.VII 2,5 45,0 8,61 128,0 22 2.VIIL 3,3
2 Torma xe | 3,10 40,0 8,59 110,0 23 - Torga xe 4,7
3 Ty 4,00 | 30,0 8,61 83,0 || 24 oy 7,0
4 » 3,20 40,0 8,50 70,9 24% » 7,0
5 » 5,20 40,0 8,63 96,8 25 » 5,0
6 26.VII 6,50 | 50,0 8,58 95,5 26 3.VIII 6,0
6* | Torga xe — 8,55 104,0 27 Toraa xe 7,5
7 27.VII 6,0 H. o. 8,65 148,0 28 » 3,5
8 28.VII 6,5 50,0 8,68 192,0 29 » 14,0
9 Torga ke | 3,5 90,0 8,53 19,0 29+ » 14,0
10 » 2,0 60,0 8,73 203,0 30 6. VIII 7,80
11 29.VII 3,0 50,0 8,48 60,9 31 Torga xe 7,80
12 30.VII 6,2 70,0 8,69 179,0 31 » 7,80
13 Torpa xe | 7,0 50,0 8,64 190,0 32 » 3,0 .
14 ) » 7,8 70,0 8,69 149,0 34 » 6,0
15 » 5,0 50,0 8,65 135,0 35 7.VIII 4,70
16 29,VI1I 7,0 45,0 8,71 168,5 36 Torga xe 2,0
16* Torga xe | 7,0 45,0 8,71 168,5 37 8.VIII 7,1
17 » 3,0 40,0 8,97 356,0 38 " -Torga xe 15,0
18 30.VII 6,1 50,0 8,66 132,0 38* » 15,0
19 31.VII 6,8 45,0 8,70 142,0 39 ' » 13,8
20 2,Vill- | 5,75 | 60,0 8,68 | 147,0 | 40 |~ » 5,0
21 Torpga xe | 6,2 60,0 8,72 .| 187,0 41 » 14,0
* Y nuas
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Ta6auua 28 (OKoHuYaHHE) °

HOHOB; M2/a CopepxaHHE HOHOB, %-3KB.

i ] , Muﬁekxﬂneo.h
Mg~ |Na+K| =z, | c | so *fgo":: Ca” | Mg® |Na+K| & ouny
289,0 | 1388 5338 19,3 21,9 8,8 0,5 14,8 34,7 SCl‘f‘a
288,0 | 1388 5341 19,1 22,2 8,7 0,6 14,8 34,6 To xe
288,0 | 1382 5325 19,0 22,2 8,8 0,6 14,8 34,6 »
324,0 | 1338 5367 19,4 21,8 8,8 0,6 16,4 33,0 »
288,0 [ 1295 4997 20,6 23,4 6,0 0,6 15:5 33,9 »
300,0 | 1423 5483 19,2 22,0 8,8 0,5 14,0 34,5 »
290,0 | 1403 5388 19,5 21,9 8,6 0,6 14,8 34,6 »
288,0 | 1416 5413 19,5 21,8 8,7 0,6 14,6 34,8 »
350,0 | 1224 5217 19,2 21,9 8,9 0,5 18,6 30,9 »
341,0 | 1566 6067 19,7 21,8 8,6 0,4 14,8 34,7 »

Ta6banuua 29 .
N0 peayabTaTaM rHAPOXMMHYECKOH cbemkH netom 1958 r.
Ha puc. 38, 1])

ospau- | pH (¢ no- , Howmep aTa oT6opa | FnySu- | IIpospau- | pH (c mo-{ .,

Hl(;lf‘l‘b'pm II:PaB(KﬂMH) C, wela Cmaﬂu- 8 npo6sl ’ HZ. M H:cr: (£33 ngamfanm) ', wela
80,0 8,87 298,0 42 8.VIII 9,5 | 120,0 8,97 643,0 -
70,0 8,83 257,0 42% Torpga xe | 9,5 | 120,0 — 643,0
90,0 8,73 191,0 43 9.VII1 8,5 | 320,0 9,05 '] 695,0
90,0 8,73 191,0 44 Torga xe | 11,90] 50,0 8,98 365,0
60,0 8,7 174,0 45 » 9,0 | 180,0 9,00 625,0
60,0 8,72 187,0 46 5.VIII 12,0 | 190,0 9,04 910,0
80,0 8,72 191,0 47 12.VIII 12,5 | 110,0 9,01 945,0
70,0 8,85 282,0 47* Toraa xe — — 9,00 955,0
260,0 | 8,88 260,0 48 » H. o. | H. o. 9,01 962,0"
260,0 8,70 257,0 49 » H. o. | H. 0. 9,00 955,0
90,0 8,80 205,0 50 » 15,0 | 110,0 9,00 955,0
100,0 8,82 243,0 51 13.VIII |H. o. | H. 0. 9,00 1 955,0
100,0 8,82 243,0 52 Torna xe 2,0 Hno 9,00 955,0
90,0 8,91 312,0 53 15.VIII 20,0 | 270,0 9,06 1040
60,0 8,90 495,0 53* Torna xe .| 20,0 | 270,0 9,00 1040
60,0 8,90 445,0 54 » 21,0 | 320,0 9,06 1060
140,0 8,92 515,0 55 16.VIII 19,2 | 360,0 9,05 1060
170,0 8,92 535,0 56 Torza xe | 46,2 | 330,0 9,06 1060
180,0 8,90 547,0 57 15.VIII 17,5 | 340,0 9,07 1060
180,0 8,90 555,0 57* Torpa xe | 17,5 | 340,0 9,07 1060
170,0 8,93 547,0 58 » 13,0 | 300,0 9,07 1090
200,0 8,94 590,0 59 » 5,5 | 240,0 9,07 1080
110,0 8,97 590,0
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2. PACRPEJEJIEHHUE BEJIMYHUH MHHEPAJIU3ALLHH BOAb!

Kax cijenyer us npunaraemblx Kapr (puc. 48 u 55), o0muit xapakrep pac-

ﬂpe)IeJIeHHH MI/IHepaJIPBaHI/II/I BO BCe paccMoTpEHHbIE HepI/IO,IlbI ocTapaJcs O)lHI/IM?

i TeM € — B HaNpaB/eHHH OT ycThsl VM K BOCTOUHO! OKOHEYHOCTH 03epa MH-
HEpanu3auus HempepoiBHO Bodpactasia. OAHOBPEMEHHO C 3THM MHHEpajH3alus
BOJbl Y BOCTOUHOTO H IOr0-BOCTOUHOTO Tofepexyil 3anafiHofi yacTi o3epa Beer-
Jia Obljia BbiIE, YeM y 3aNafHoro M CeBepo-3aMafHoro nobepemuil.

Hanmenee Muﬂepannsoaaﬂaoﬁ yacThio 03epa (0,5 2/2 ¥ MeHbluE) SBJSETCS
y3Kas noJjoca, npuJjeraipouas K yeroio Mau (puc. 55, 1956—1957 rr.). C ynane-
HHEM OT YCThsl K 3anajHoMy Oepery osepa MHHEpaJH3alHs BOAbl NOCTENEHHO
BO3pacTaer A0 0,8—1,0 2/2 u ocTaercsi Tako#l B IHUPOKOH I10JIOCE, PACTIOJIOKEH-
HOH BAOJIb 3a11aHOTO noéepe;xb;{ BILIOTH JIO Cy}KeHHs o3epa y Muica Kapaaran.
3pecs MuBepanusaus nossiuaercss 1o 1,0—1,1 e/ke u B 3THX npefenax coxpa-
HseTCs B MoJioce, HAymed BAOJMbL CeBepo-3aNajHOro nofepexkbss ¥ TNOCTENeHHO
CyXKHBajolelicsl B CeBepo-BOCTOYHOM HampasJenuu. [lanee, y m-oBa IllyGap-
Tio6e n 3anuBoB Tapanrajelk ¥ DepTeic MuHepaiu3auusi COCTaBJISET YiKe
1,2—1,3 e/xe; nepes nposauBom Y3yHapan — 1,4—1,5 e/ke; y ocrpoBa Ausra-
3nl — 3,1—3,2 e/ke u y Kpafinero BocTOuHOTO Gepera oHa jocTturaer 5,5 e/ke.
Hapsany ¢ yBennueHueM MHHepaJu3auuy BOLB! BIOJIb BCEro o3epa, B 3anajHoOM
bBanxaiue oHa pacTeT Takxke M B TonepeyHoM Hampasjenun—oT 1,0—1,1 e/ke
y ceBepo-3anapsoro mnobGepexbsi fo 1,7—1,8 e/ke y 10ro-BoCTOYHOrO.

Takoe pacnpefenenne MuHepanusauuy oObsCHsIETCS NpeXje BCero pacrpec-
HsomuM AefictBuem Wi u npoTounocTsio 3anafsoro Banxama. Beme 6blio
NOKa3aHo, UTO B pe3y/bTaTe IpPeBBILIEHHS NpUTOKa Mau B 3anaiHy0 4acTh o3e-
pa Haj NMPHTOKOM JAKYHTAPCKHX PEK B BOCTOUHYIO €ro 4acThb €XKeroflHo M3 3a-

NafHoil YacTd o3epa B BOCTOUHYIO noctynaeT 2,26 xu® Bofipl. ITO CO3LaeT B 3a-

NajHOH YacTH NPOTOYHOCTb, KOTOpasi Hapsly C NPECHOBOLHBIM XapaKTEepPOM
MJIHHACKOH BOAbl OOYCJOBNNBAeT CPABHUTENBHO HM3KYI0 MHHEpa/IM3alHi0 3a-
TIajHOH 4acTH 03epa IO CPABHEHHIO C BOCTOYHOMH.

Takum obpasom, eciu Dasxaumickasi BnaguHa sipisercs: GeCCTOYHOH IO OT-
HOIIEHHI0 KO Bcemy Oacceliny, 10 0 Bocrounom Banxame cienyer ckasarh, 4To
OH 0eccToyeH 10 OTHOWIEHHIO K O3€pY.

XapakTep pacupefiefieHus MHHEPa/H3ALKK B 3anansom banxame 06bsic-
HSAETCA HANpaBJeHHEM TEUeHMs B 3TOH YaCTH 03epa 3a cueT NPUTOKA TOH xKe Hauii-
CKoji BOABL. Bpllie oTmeuasoch, 4TO 3TO TeueHHe, 3apoxkiasch B ycTee Mim,
HanpaBJsieTcd K NPOTHBONOJOKHOMY Oepery o3epa, 3aTeM BAOJIb HETO CjefyeT
J0 NpoJIMBa Y3yHapaJ, TaM NoBOPAYHBAET HA IOT U NIOCTENEHHO 3aTyXaeT y [oro-
BOCTOUHBIX OeperoB. HanpapjeHne H3MeHeHHsI MHHepa/M3alUH. B 3anajgHoM

banxame noaHOCTbIO OTBeYaer YKazaHHOMY HallpaBJjieHHIO T€UEeHHd, TEM CaMBbIM

TIOATBEPIKAAS €ero.

[lpun paccmoTpeHHHM KapT MHUHEpajM3aUMA Mbl BHAEIH, YTO OTHOCHTEJbHOE
MOCTOSIHCTBO MMHEpaJIM3allii BOABl B IIHPOKOH MOJOCE, PACHOJIOKEHHOH BROJIb
3anajlHoro H ceBepo-3anagxoro noGepexuil ozepa, Hapylwaercs y Meica Kapa-
aram. 3/ech MHHepaJH3alHUsl XOTA ¥ He HAMHOTO, HO Ppe3KOo yBeJHuHBaercs.
ITO HAXOAMTCA B CBA3H C TeM, YTO HA CBOEM IIyTH TeueHUe BCTPEYaeT NPensiTCT-
BHe B BHJie Mpica. Orubast ero, oHO NOBOPAYMUBAET HA BOCTOK, YACTUYHO APOGHTCS
Ha CTPYHM M BHXDH H IIPH 3TOM yBJIEKaeT 3a co60ii HEKOTOpOe KOoJMyecTBO OoJiee
COJIEHOH BOZABI, HaXoAsleHCs Y I0r0-BOCTOUHOTO Gepera, KOTOpHH B JAHHOM Me-
cTe 6JIM3KO TIOJXOAHT K ceBepo-3anajHoMy. Pacnosioxenue u3oraiavt B yKasaH-
HOM NYHKTe HarJIHO 3TO HJMOCTPHpYer (Kapra 1956 Ir.).

Bropoit npuuuHoil, 06bscHsOmEd Ha6/OAAEMYIO HEPABHOMEPHOCTD CTEIEHH
MHHepa/IM3alUy PasMYHBIX Yy4acTKoB 03. Danxaw, sinsercs ucnapenune. Ko-
HeYHLIM TYHKTOM TPaAH3HTA WJIHHCKOH BOAbL CAYXKHT Dypao-Tio6MHCKMEA nuéc
B Bocrounom Banxamue. [lockosbKy NOBBILIEEHE MUHEpAIH3alMH BOABI 33 CYeT
HCMapeHHMs TPH NPOYHX PaBHLIX YCJOBHSX HAXOAUTCS B NPAMOH 3aBHCHMOCTH
OT BpPeMeHH, B TeyeHHe KOTOpOro BOAA MOABEpraercsi HCIapeHHIo, 8 B JaHHOM
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cayuyae, ClefloBaTeNIbHO, ¥ OT AJHMHEL NMYTH, COBEpPIIaeMOro BOJOH, TO poJib HC-
NapeHHusl B YBeJWUCHUH MHUHEPAJIM3aLUH BOAH 03epa B YKa3aHHOM HANPAaBIEHHH
BroJiHe oueBHAHA. CTeleHb yBeNHYeHHs MHHEPAJM3alHH BOJABL 3a CYET Mcmape-
HKS HaXoJIWTCS TaKkKe B CBs3U C Iyy6HHOH Bojoema. M3BecTHO, UTO NpH ofHO#M
U TOR e BeJdurHe HCnapeHUs 5(hQeKT OT Hero Ha MeJKOBOAbSX Oyaer GoJee
3HATMTEJIbHLIN, YeM HAa TJyOOKUX MecTax.

Tlpu cpaBHenun GaTnMeTpHueCcKO# KapThl 3amlajHON 4acTH o3epa ¢ KapTok
MHHEPaJIH3alMu TOH Ke YACTH Npexie Bcero ofpauiaer Ha ce0si BHHUMAaHHE TO, -
4TO BO3DACTaHHE MUHEDAJH3alM{ BOAbl OT CEBepO-3amajHOro nobepexbsi K
IOTO-BOCTOYHOMY COBNAflaeT C yMeHblIeHHeM TJyOHH B TOM XK€ HanpaBJ/IeHHH.
lupokas moJioca osepa, NpuJeraiomasl K 0ro-BOCTOYHOMY HOOEpeKbio, Hau-
Goslee MeJIKOBOAHA BO Bcem 3anafnoM basxame, oHa ke HauboJjiee MuHepa-
JIH30BaHA.

TakuMm 06pasom, OCHOBHHIMH (PaKTOpPaMM, ONpelessiouluMH oOmuil Xapax-
Tep pacnpefeseHds MUHEDAJU3aUYU N0 aKBATOPUHU 03. Dasjxaml M €ro OTHOCH-
TesibHOE TOCTOSTHCTBO BO BDPEMEHH, SBJSIOTCS PaclipecHsolnee CTOKOBOE Teye-
uve Man u ucnapenue . , '

Ha pacnpefenenne MuHepaau3ally BOALL B 03€Pe OKa3BIBAIOT TAKKe BJIHS-
HHe CTOHHBIC M HAarOHHBIC TeYEHHsl, BO3HUKAIOWKE IIOf BJAMSHHEM BeTpoB. Ha-
NOMHHM, YTO HalpaBJieHHs TOCHO/CTBYIOUINX BETPOB, OCOGEHHO B 3aNajHOH ya-
CTH 03epa, COBHAJAi0T C NPOAOJBLHON ocbio 03epa (cMm. puc. 23). Haubosee yacTel
ceBepo-BOCTOYHEIE BeTpPH. MX 1OBTOPSEMOCTb, 1O JAHHEIM METEOPOJIOTHYECKOH
ctanumd, B r. Danxame pocruraer 42%. Haunbosee cuibHble BeTpHl, €O CKO-
pocteio 15 m/cex, AywT ¢ 1oro-3anana. [Ipa ceBepo-BOCTOUHBIX BETPax MPOHCXO-
IWT HAroH BOZbI B3 BOCTOYHOH YACTU 03€pa B 3aNafHYIO, IPH 10T0-3aNAAHBIX, Ha-
000pOT,— U3 3anajHoil B BOCTOYHY0. B pesyibrare Harona us Bocrounoro Baj-
xama B 3anafHblil ZO/KHO ObITh 3acosieHHe NocJefHell B pafioHe, mpHUJerapnem
K IIpOJUBY Y3yHapas, 4TO Mul B JeficTBHTeIbHOCTH ¥ HabmofaeMm. CMmemeHue
MaKCHMaJbHBIX 3HAYeHHH MHHePaJH3allid K I0ro-BOCTOYHOMY Oepery osepa ot-
4yacTH oGbSCHAETCS OTTeCHEHNEeM NOCTyNamomied ¢ BOCTOKA BOAHBI PACCMOTPEH-
HBIM BHIIIE CTOKOBHIM TeYeHHeM. JTO NMOATBEDPXKAAeTCsl PACIOJIONKEHHEM M30ra-
A¥H B JIaHHOM palioHe, B YaCTHOCTH, pacrosiokeHHeM usoranuusl B 1,1 2/ke.
BojHble MacChl, 3aKJ/OYEHHble MEXAY 3TOH M30TAJMHOH M M30TaJMHOK MakcH-
MaJibHOl MuHepaju3auuk — 1,7--1,8 e/ke, UMeloT NPOMEXXKYTOUHYIO MHUHEpaJHu-
3anMI0, BO3PACTAIOILYIO B HANPABJEHHH K I0T0-BOCTOYHOMY Gepery. WX, oueBug-
HO, CJIelyeT pacCMaTpHBaTh KaK CMeCH BOAHLIX MAacC C BOCTOKA M 3amaja, B KO-
TOpPHIX JOJIS BOABI, NOCTynapme#l ¢ BOCTOKA, TOCTENEHHO YBeJHYHBAETCH.
Yacras MOBTOPSIEMOCTb CEBEpPO-BOCTOUHBIX BETPOB OINpefesisieT OTHOCHTENbHOe
NOCTOSTHCTBO XapakTepa pacnpefesieHdst MUHepaJu3allMy B 5TOM paiioHe.

Ilpu ero-3anagHpix BeTpax 30Ha pACOPOCTPAHEHHS MAaJIOMHHepaJu30BaH-
HBIX BOJ, MPOJBUraeTcsl B HANPABJEHUH OT YCThsl MM K ceBepo-BOCTOKY M mIpo-
UCXOMHUT HAroH BOXH M3 3ananHoro B Bocrounnii bBanxam. IlockosbKy joro-aa-
HajgHbie BeTPhl XOTSA H CHJBbHbIE, HO HEIpOAO/IKHTeNbHbE, TO HArOHbI, 06YCJIOB-
JIeHHBIE UMM, HOCSIT BPEMEHHBIH XapakTep M Ha oOmMii XapakTep pacrpeieseHust
MHUHEPaJM3aUUY B O03epe OHM OKas3biBaiOT BJMSHHE 3HAYMTENbHO MeHbllee, yeMm
HaroHsl NPOTHBOIOJIOXHOIO HarpaB/eHHS.

B roro-samagHoii wacTH o3. Danxam npoucxXoauT Hambojee HHTEHCHBHOE
cmelleHre O3epHLIX BOJ C IpecHoH MJuHCKoH Boio#. Ilostomy 3ziech Habumo-
naercss HauGosbiiasi HEOLHODOAHOCTh MMHepa/M3auuH Bofsl. Dosee meranbHoe
MpefcTaB/ieHye 0 Hefl MOKHO COCTaBMTh HA OCHOBAHMHM NAHHBIX, NOJIYYEHHBIX
I. P. IOuycoBeiM. Jlerom 1941 r. ¥ 3umod 1942 r. mM OplIO BEINOJHEHO
HeCKOJIbKO JIeCATKOB THAPOJIOTHYECKHX Paspe3oB B I0T0-3aNafHON YacTH o3epa

1.A. H. Coxonosckuit (1941) HepaBHOMepHYIO 3aCOJIOHEHHOCTb 03. DBanxau omu6ogxo
O6BbsCHSET TeM, 4TO B CHJy MeHbIlell ryGHHBI 3anafHoro Banxaima noxe ero He HMeeT KOKTaK-
Ta C COJIEHHIMH NOJ3eMHHIMH BOLAMH, CBSI3aHHLIMH C JpPeBHHM COJieHaKONJIeHHeM, BOCTOUHAs™
e yacTb, saHuMamas Gosee riyGOKYIO BNAafHHY, >THMK BOIaMH 3aCOJIOHsIETCS.

9 M. H. Tapacos 129



(puc. 57) ¥ Ha OCHOBAHHMU TOJIYUEHHBIX PE3yJIbTATOB COCTABJ/IEHBl KAPThl pacrpe-
JeJIeHHs] HEKOTOPBIX MOHOB B 3To#f yacTd o3epa. OfHa U3 HHX, XapaKTepU3yio-
as pacnpejejieHie HOHOB XJIopa B GesjiefiHbill TepHOJ, u3o0paxeHa Ha puc. 58.
Ha GosibiuHcTBe paspesoB npolOrl oTGHpasnuch ¢ HHTepBasaMu He Oojee ABYX
KHUJIOMETPOB, W TO3TOMY XapakTep paclpeliesieHdsi HOHOB XJOpa 3[echb Ipea-
cTapjieH Gojiee nofpo6HO, ueM y Hac. Kak cjepyer U3 ynoMsIHYTOrO PHCYHKA,
HEOJHOPOJHOCTb COCTABA BOJBI XOPOIIO BHIpaMeHa Aae Ha PacCTosiHud 1—2 ku,
NpPHYEM He TOJIbKO BO/IM3M YCTBEB PeK, HO U B OTKPHLITOM 03epe, Ha 3HAYUTeNlb-
HOM DAacCTOSIHHH OT HHX. .

Ha ¢oHe o6uiux 3aKoHOMEPHOCTel B paciipefie/leHMH MHMHepa/Ju3anuu BOAbL
B OTJeJbHBIX ciyyasx HaOmopaioTcs cBou ocobenHocTH. Hanpumep, Bhifieaser-
csl HeGoJIBIION palioH, pacrnonoxeHHbllt B 3anajHoM Danxame MexXAy yCTbsMH
pek WMuum u Wp. 3pech, N0 CpaBHEHMWI0 C TPHJETAIOMHUMH YacTSMH 03epad,
MHHEpaJx3alHsi 3aMeTHO IMOBbIIIe-
Ha. O6bsACHAETCs 3TO, BO-NEPBLIX,
TeM, 9T0 B JlaHHOM DalioHe 3amefi-
JeH BojpooOMeEH, TaK KaK pac-
npecHsolliee TeueHHe, coO3JaBae-

Puc. 57. Cxema pacnoJioxenus ruj-

POJIOTHUECKHX Da3pe3oB, BHINOJHEH-

HEIX B I0rTo-3anafHol uactd o3. Ban-

xam 3a nmepuop  1941—1942 rr. (o
I'. P. 10Onycosy).

! — netHue THAPOJOTHYECKHE pa3spesn
(1941 r.); 2 — 3uMHHE ¥ BeceHHHe pas-
peakr (1942 r.)

Puc. 58. Pacnpemenenne comepwanuit Cl' (B mz/a)
B I0TO-3aMafiHof vacTH 03. Dajxam mpH OTCYTCTBHH
Jiefosoro nokposa (nmo I'. P. IOuycosy).




Ta6aumwa 30

CpaBHHTeJIbHaﬂ XapaKTECPUCTHKA MHHepaJu3allid BOAbl HEKOTOPBHIX 3aJiIKHBOB
03. Banxail H NpUAEralUUX K HUM Y4YaCTKOB 03€¢pa

Zy, e/ke
3anns Hata or6opa mpo6 (ﬂ‘.’i)
osepo
. 1, .
Kanikasrenrus . . . . . . . . &, . . 2.VII 1956 r. O_gg
’ 1,23
Caprimaran  (ceBepHOe  OTBETBJIEHHE) 9. VII 1956 r. 0.90
) 1,16
Toxke . . . . . . . ... ... 4.VIT 1957 r. 9.83.
1,76%
Bepteic., . . . . . .. . VII —1IX 1931 r. 1.60
1,73
Toxe .. ... s e e e e e v o o .| -29.VII 1955 r. &
: 1,39
P e s e e e e e e e e 13.VII 1956 r. 199 N
1,55 i
D Ve e e e e e e 9.VII 1957 r. 1;3 )
" ' 1, 72%*
Maneiit Capplmarad . . . . . . . . . VII—1X 1931 . T80 ‘
: 1,20
To KE .« v v v v e e e e e 14.VII 1956 r. .18 .
1,61
Do e e e e e e e e e e e 9.VII 1957 r. 30

* Cpeauee no 40 paBHOMEPHO PACHOJOKEHHbIM cTaHUuAM (60abwas vacTh 3HAYeHHIT
MHHEPaJU3aLHH PaccuuTana No XJopy).

*% CpepHee 1Mo 35 PABHOMEPHO DACMOIONKEHHDLIN CTaHLHAM (66/bInad 4acTh 3HaMCHHA
MHHEDAJH3aRUU paccunTaBa Mo XJOpY).

Moe Miiu, IPOXOAUT JieBee ero, a pacnpecHexue 3a cueT Mpa orpannyusaercs He-
GoMbIyM TPefyCTheBEIM YUACTKOM, PAClOJOXKEeHHBIM TIpaBee; BO-BTOPBIX, STOT
palioH MeNKOBOAEH, H, CJIEf0BATe/bHO, 3[eCh Oosiee omyTuMO Mcnapenue. He-
KOTOpble OTKJOHEHHSI OT OOmHX 3aKoHOMEpHOCTeH HaOMIOfAI0TCH Takxe BOIH-
34 YCTBEB PeK, Brajaoiux B Bocrounnii banxaw. 3jxech, Ha yyactkax ozepa,
npUseraolix K yerbam pex Kaparan, Ak-Cy u Jlerica, MIHepann3anus HeCKoib-
ko cyuxaercsi. OfHAaKo, BBUAY HEe3HAUMTENLHOIO NMOCTYIVIEHHS BOLHI M3 mepe-
YHCIEHHHX peK, paioHbl omnpecHeHus orpanuuuBatorcs y Ak-Cy u Jlemcw
1—2 xu u ToabKo y Kapatana — Ha 5—6 km B raiyGb 03epa.

MuHepann3anys BOAB B MHOTOYHCJ/IEHHBIX 3aJHBAX 03epa 4acTo OblBaeT no-
BBHIIIEHA 110 CPABHEHUIO C OTKPBHITEIM 03epoM. B Tabsi. 30 npuBeleHbl HEKOTOpbIE
XapakTepHble IpPUMEDHI.

OGpsicHsieTcst 5TO TOBBILICHHON POJbIO MCHADEHHS NPH 3aTPyAHEHHOM BO-
Jfoo0MeHe B 3ajkBax. 3HAUAMOCTb 3THX (AKTOPOB Y PA3JHYHBIX 3aJHBOB pas-
qauuga. 3anup BepTsic, HanpHMep, B LEHTPANbHON YacTH MeeT raybuny 1o 14 u.
C 03epoM OH COEMHSETCS HE[IHPOKMM MPOXOJOM, MMEIOMM FJYGMHY BCero
auimb 2—3 . TToBBIIEHHOH MMHepasjM3alHH 3[eCh Cnoco6CTBYyeT 3aTpyAHEH-
"Bl BopgooGmen. Hanpotus, B MeskoBogHoM 3aymBe Maymit Caprunaras, uso-
JMPOBAHHOM OT 03epa 3HAYMTeJbHO MEHbIlE, UYeM 3a/HB BepThic, TOBLIIEHHYIO
MHHepaNu3alHio He YCTPaHseT Jaxe Xopomui Bofoobmen. Boxa B ray6okoson-
HBIX H XOPOIIO COOOmAI0muUXCcs C 03epOM 3a/MMBaX, KAKHUMH SABASIOTCH 33JUBHL
Kapakameic, M. Capslimaras (B LeHTpPanbHOH 4acTH), DalbiKTHIKONb M HEKOTO-
pbie pyrHe, NOYTH He OTJIMYAIOTCH OT BOAbI OTKPHITOTO 03€pa.
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XumMuyeckuit cocTaB npo6 Boabl

CozepxKaHue HOHOB, &/ke
Hata oTt6opa nmpo-
MeecTo oT60pa MPOGH! Gor pH cr SO; HCO; +CO;
CepepHoe koneno 3anan-| 12.IX 1932r. 8,3 1,20 0,89 0,20
HOM wactv. . .. . . .
Cpennsist vactb . . . . . .| 13.I1X 1932r. 9,4 5,87 3,24 0,45
Boctoynas wacts . . . . . 15.1X 1932r. 9,6 6,95 5,08 0,74

OcoGoe mecto 3anuMaer 3anuB Ausa-Kynab, sBjsiomuiics TPOJOJIKEHHEM
J0XKHOH OKoHeuHocTH o3epa. OT APYrUX 3a/HBOB OH OTJHYAETCS! HAHGOJBUINMH
pasmepamu (miomanb — 372 ku?, obvem — 1,1 xm®), menxoBomHOCTBIO (Cpe-
Hsig TAy6uHa 3 M) M, 4TO caMoe IJIaBHOE, TOYTH IOJIHOH M30/JHPOBAHHOCTBIO OT
03. Danxam. Tlocsnensee naet faxke HEKOTOPLIM HCCJELOBATEJsIM OCHOBAHUE CYUH-
TaTh €ro CaMOCTOSITEJbHBIM O3epoM. [[ByMsl HOCJeIHUMH ocoGeHHOCTsiMU Aua-
KyJsi oObACHSETCS TO, 4TO BOAA B HeM MMeeT MAKCHMaJbHO HAa6ofaeMyo
B 03epe MuHepanusanuio — 14,8 e/kz. 3anuB HaxopuTcs B HayaJbHOH CTafuH
riepexofa B cossiHoe ozepo. VI3 mudp, mpuBefeHuslx B Tabma. 31, cienyer, uTo
C ypajesueM OT YCThbsl B Ty1yOb 3ajyBa MHHepasnusauusi OBICTPO BO3pacTaeT,
T. €. 3[leCb B MHHHUATIOpe IIOBTOPSIETCS TO ¥Ke camoe, 4To HaboLaeTcs U B 03epe
B LleJIOM.

B Heckonbko 0coOHIX YCJOBYSIX HaXOAHTCH Y3Kas MeJKOBOLHAs I0J0ca,
HeNoCpeACTBeHHO Npujerampmas K nobepexbio. JTa I0J0Ca HAXOLUTICS TIOA
BausiHUEM TpeX (akTopoB, OOYCJOBJAHBAIOMIUX MOBLIIEHHYI0 MHHEPAJHU3AIHUIO
BOZb! B Hell 110 CpaBHEHHIO C BOJOH, Gosiee yAaneHHOH oT nobepekbsi. Bo-nepBuIX,
3/lecb, HECOMHEHHO, MIpaeT poJib HCIapeHHe, MHHepaJjusyomee AelCTBHE KO-
TOPOTO Ha BOAY OCOGEHHO BEeJHKO HA MeJKOBOAbe. BOo-BTOPHIX, HMEHHO 3/ieCh
IoJ/KHO OoJblile BCErO CKA3bIBAThCS BJMSHME NPUTOKA B 03€pPO MHHEPaJIM30BaH-
HBIX TOA3eMHBIX BOA. B-TpeTbHX, KakK yKe OTMeuasioch Bhllle, B pe3yJjbTare Ko-
Jebanusl ypoBHS 03. Dajxain Ha ero feperax, a Takxe B MHOTOUHCJIEHHHIX O3€-
Pax H NOHMKEHUAX OTKJaAniBaoTcs cojid. Ilpu Nnopwlimenyuy ypoBHS 03epa 4acThb
STHX coJleH pacTBopgercsl, M, Takum o6pa3oM, BO3BpaLLascCh B 03€pO, Hpexkje
BCero IOBbIIlIaeT MHHEPAIN3aLHI0 BOAB! B NIpubpe:kHoii nosoce. I1pu cokpamenun
YPOBHSI NpubpexHas N0oJoca TaKKe HAXOAUTCA B HauOosiee HeOJATONPHUSITHHIX
YCJIOBHSIX BBHAY OnM30CTH OBICTPO MHHEPAJH3YIOMUXCS OTHIHYPOBABILHXCH
noumkenull. Muaue rosops, npubpexnasi mojoca 03epa NOCTOSHHO HAXOKUTCS
110 BJAHSIHKEM 3aCOJIOHEeHHOTOo Oepera, u NO3TOMY BOJa 3/iech Beerfia Gojee MMHe-
panu3oBaHa, uYeM BjajeKke OT Hero.

ITpubpeknas moJsioca, OMEIBAONIAsE HU3MEHHBIH U H3pe3aHHBIA 103KHEH Geper
03epa, MOABEpXKeHA BJIUSHMIO IIePEUHCJEHHBIX (PAKTOPOB, NOBHIIAIIIAX MUHE-
pajJM3auHUIo, 3HAYUTENLHO OOJEbINe, YeM 110Ji0ca, OMBIBAIONIAS CEeBepHBIH Geper.

Kaxk noxazanu namu Habmofenns jgetoMm 1957 r., MUHepanusanus BOAH B
102KHO} ipuGpexHol nosioce (ua raybéunrax 0,3—0,5 u) HA yuacTke OT yCTbs
npoToxH Hapwi o 3anuBa Kapainarau, 110 cpaBHEHHIO ¢ MEHEpanu3anueil BOIbl
B 2—3 ks oT Gepera, Gnia ToBblleHa Ha 6—45%, a B cpendem— Ha 22% 1.

Meuoroo6pasie pacCMOTPEHHBIX (PAaKTOPOB, BJMSIOIMIMX HA pacrpefesieHue
MHHepajM3allMi N0 aKBAaTOPHH, Hepeixo oOYCJOBJIHBAET ee HEeOXHOPOLHOCTD,
Jaxe B NPefeJaX HeCKOJbKHX JecaTKoB MerpoB. Ha puc. 59 pns npumepa
NoKa3aHbl BeIMUHHB MUBEPaATN3alluy BOAbI 03epa y Meica Ak-TyMcyk (pafios cTas-
mud Ne 80, puc. 38) B nyHKTaxX, OTCTOSAIHX APYT OT Apyra Ha paccrosnuu 40 u
(no nauebiM ['mnpousermera). HeTpynno BufeTs, YTO JaxKe B 5TOM HHTepBasie
pasjHuMsl B MHHepPaJH3alMH BOAb cocTaBasioT 3—5% (a B oxHom cayyae fa-

1 Cpesee 1O CeMH CTBODaM.
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. o Ta6auna 31
sanmsa Ana-Kyne (mo JI. JI. Illtypm) ’ )

| CoflepXaHHe HOHOB, %-3KB.

Ca | Mg~ |Na-K-| %, | ¢ | SO | HCO, +CO7 | Ca- | Mg~ | Na- K-

— — — — 30,4 | 16,6 - 3,0 — — —
0,064 0,73 4,46 14,81 34,5 | 14,0 1,5 0,6 12,3 37,1
—_ — — — 31,1 ] 16,9 2,0 — — -

xe 11%). Heonnoxparho, B OTKPHITOM O3epe, HE TOBOPS yiKe O TMPeAyCTheBbiX
H NpuOpeXHBIX yyacTKax, HaM NPHXOAMJIOCh HabJiofaTh Pa3HOPOAHLIE Jaxe IO
BHeIIHeMY BUAY (MO LiBeTy M NPO3PAavyHOCTH) Macchl BOALI, CONpHKAacaiouiyecs
mexny cobofi. Hanpumep, 6.VII1 1957 r. npu Beixofie u3 3anupa bepTric Habmo-
lajach OTYET/IWBAs TPAHHLA, Pasfelsionlas PasHOPOAHBIE [0 NPO3PAYHOCTH
M IBeTY Macchl BoApl. B 50 # ceBepHee 3To# rpanHKIbl NPO3PATHOCTb BOALI OKa-

g /

,'I \\0/,25
. Ly \ 4 0 40 &0 2m
—_t

[\

of ————7

Puc. 59. Munepanusauus sopst 03. Banxam (B 2/xe) y
meica  Ak-Tymeyk, 29. VII 1951 r.(no JAaHHHIM
T'unpongsermera).
1 — nyukTh or6opa npof; 2 — usobaThl (yepes 0,5 )

3anach paBHo#l 120 ¢, B 50 x 10kHee ee ona paBusjack 60 cu. Konuentpauus
40HOB XJIOPA COOTBETCTBEHHO cocTaBsna 254 u 207 me/2. Onnako 3Ta MEKPO30-
HaJBHOCTb He HapyllaeT oOMHX 3aKOHOMEPHOCTEeH pacnpeiesienysi MuHepain3a-
ILMH B oO3epe.

\ ¢/ B oTamune OT APKO BHIPAMEHHOM IOPH30HTJBHOH CTPATHQUMKAUMK MHHEpa-
nh3anuu BOAR BePTHKaJbHAas CTPAaTH(HKALHKS HA O3epe NOYTH OTCYTCTBYET.
Kak noxasany HamH JeTHue HaGmofenus B 1956 u 1957 rr.(cit. Ta6n. 27 u 28),
B TOAaBJsiomeM OOJBUIMHCTBE CJYYaeB DPa3JuuyMsl BEJHYHH MHHepanu3aluu
BOJIbl B TIOBEPXHOCTHHIX M NPHAOHHBIX CJOSIX, Aaxe B HauGoJsiee rJy6OKOBOAHOI
BOCTOUHOH 4acTH Bojoema, xoJgeGanuck B unteppaje 0,5—2,0%, T. e. niouTH He
*BBLIXOAH/IM 32 TIPEJIeJibl NIOTPELIHOCTH aHaNH3a. SIBHbIE pas/uuust Gblid 3adUKCH-
poBaHbl TOAIBKO B ABYX cayuasx. B 1956 r. Ha cranumu Ne 30 munepanusauus
BOIM Y jAHa 6winia-Ha 2,8%, a B 1957 r. Ha cranuuu Ne 51 — na 7,0% Bblute, uem

133



y noeepxuocta. Ofe cTanuuy pacnosaraorcs B 3anaianom banxame B o6nactu
pacnpecHsiiomero TeyeHus Vnu, cpaBHHTENBHO HEflaNeKo OT YCThbsl (CM. puc. 38).
Boamoxno, uto Habmonaemasi 3jech BepTHKajbHas cTpaTHQukanus o6psic-
HseTcsl PacmpoCTpaHEeHHWeM IpPecHOH MJAMHCKOH BOABL IO NOBEPXHOCTH.

Takum o6pasoMm, cjydaH BePTHKaJbHOH CTpaTH(MKAUHKM HA O3epe JOBOJBLHO
penku. OHM, O-BUAUMOMY, HOCST BPEMEHHHIH XapakTep ¥ MOTYT OHITb CJIEACT-
BHeM JH60 THAPOAMHAMUYECKHX M TEPMHUYECKMX NPOleccoB, JHO0 pesysibTaToM
XUMHYECKHX TIPOHeccoB ocafkooOpasoBanus. Kak NpaBusio, B CUIY.MeJKOBOA-
HOCTH BOOeMAa H HOCTOSIHHOTO BOJIHEHHS! Ha o3epe, JOCTHTAIOIIEro JHa jAaxke B
HauboJiee TyGOKHX BOCTOUHBIX IJIeCax, BepTHKaabHAs CTpaTHdHKALMs HA O3e-
pe B GesniefHbill NepHOA OTCYTCTBYeT. [103TOMYy MOXKHO CUMTaTh, UTO HHQPHL,
TpUBeJleHHpe Ha puC. 48 ¥ 55, XapakTepH3yoT MHHEPANU3alKI0 BOALL BO BCEH
ee tonue. CKasaTh YTO-MGO. OTHOCHTENILHO BepTHKANbHOR CTpaTHduKanuu
B 3MMHHI TIEPUOJ, 3aTPYLHUTENBHO, TaK KaK JJIf STOrO He pacrojaraeM moYTH
HHKAKUMH CBeAEHHSMH.

3. MOHHBIX COCTAB BOJbl, EF'0 METAMOP®H3AL U
U PACHPEJEJIEHUE B O3EPE

Mexny MHHepanusanuell ¥ HOHHBIM COCTABOM BOJbI 03epa CYIIeCTBYeT Tec-
Hasl B3aUMOCBS3b, U300paKeHHast Ha pHC. 56. [1/is ero moCcTPOeHHs HCHIO/b30-
BaHbl J2HHbIE XMMHYECKOTO aHa/u3a Bcex Npo6 BOAB, OTOOPAHHBIX K3 O3epa
NpH I'HAPOXUMWYECKHX CheMKax B 1956 u 1957 rr. Jlerko BHAETH, 4TO C POCTOM
ofleii MHHepaju3alyH THAPOKApOOHATHAS BOAA TPYNNLL KaJbLMs CMEHseTrcd
cyJnb(haTHO-XJIOPUAHOH BOZOH TPYNIBl HATPHA.

/ Xapakreproit ocofenpocthio 03. Banxauw, Ha KOTOpYIO BHEpBHE ofpaTui
pauManne B. JI. Kommmuu (1945), siBisfercsa sipkO BelpameHHas meTamopusa-
LiMsl HOHHOTO CocTaBa Bofpl. OHA TPOSIB/SETCS B TOM, 4YTO HpH OOmEM yBe/uue-
HUM MHUHEpPAJU3alMK BOAL! 03€pa B BOCTOUHOM HATpPAaB/EHHM KOHUEHTPALHUS OT-
IeJIbHBIX HOHOB MEHSIETCs I0-pasHoMy . DTO TOJOKEHUE HITIOCTpUpyetcs Tabi. 32,
B KOTOpOH /Jsi KaKAOTO U3 BOCbMH padOHOB O3epa MNOACYMTAHBI COOTBETCT-
BYIOIlME CpeflHHe BeJuuuHbl. TakuM o0pasoM, XapakTep H3MEHEHHS COjepIKa-

L1eJIOYHBIX MEeTa/VIOB YBEJMYHBACTCS [OYTH NapasuieNibHO COfiepXKaHHi0 Haubo-

Jee UHAMQDEPEHTHEIX B OTHOLICHMH YCJIOBHH OCaKACHHS HOHOB XJjopa (yBe-
Jauuenue B 8,3—9,0 pa3), poct MarHus 3amepJisieTcs (yBesuyenue B 6,6 pasa),
eiile GoJiblile 3amMeAJsieTcsl PpocT CYyMMBI KapOoHaToB (yBejuueHHe Jumb B 3,5
pasa) M, HaKOHell, COAepIKAHHE Ka/NbIHsl HempepreiBHO mnafaer. Dosee Harasig-
HO 3TO BUIHO Ha puc. 60, rie HAa OCHOBAHWM HAUIUX JAHHBLIX (32 1956 r.) u pe-
3yJabTaroB HaOmofenudl B. [. KonilHHA mMoxa3aHo HW3MeHeHHE OTHOMIEHHEH CO-
LCPXKAHHUSA TJIaBHEHNIHX HOHOB K COAEPIKAHHIO MOHOB XJOpa B HanpaBjeHUH OT
3anajHuiX pafioHOB 03epa K BOCTOUHBIM. XapakTep M3MeHEeHMs] OTHOLIEHHH oc-

Na- . S
Tanacs Tem ke, 4To U B 1941 r. Kosdpdunuenrs —%,E~ H "CT[i 6oJiee WJIH Me-
Co. " .. .
Hee [OCTOSIHHBIL, KO03(pdHIMEHTH! fl_iCT_C%, %IT‘ 13 %7_ naganT. 10 CBHJE-

TEJIbCTBYET O TOM, YTO KaJsibluil U MATHUH B BUJE YTJIEKUCIIEIX COMEH BRIEAAIOTCS
M3 BOABI B OCA4fOK. B CBfI3H C 3THM OuYeHb MOKAa3aTesbHOH ABJSETCH aHaJOIRA
B W3MEHEHUM KOHLEHTpaluii cyMMbl KapOOBATOB, C OJHOH CTOPOHBI, H CYMMBI
KaJibUHsl M MarHus — ¢ Apyroi (tabn. 33). Ecnu 661 KapGoHAThl HE y4YacTBO-
BaJl¥ B TIpOLIECCEe OCAXK/IeHH s, TO X COJAEpIKaHHe, KAK U COLepKaHue HOHOB XJIO-
pa, MOJKHO Obio 66t B Bypaio-Tio6uHcKoM M1éce BO3PACTH NPUMEPHO B HECATH
pas u cocraButh okono 38,0 me-sxe/ke. Halmroaemoe e copepkanne Kap6o-,
HAaToOB B 3TOM I1éce cocTaBadeT 13,72 me-ske/ke uamn na 24,3 me-sxe/kz mesbie,
yeM Habsmofanocs Gbl B yKa3aHHOM Cjiydae. AHAJOTMYHBIA pacder AJs CYMMBb
Kanbuusi U Maruka jaer 25,9 me-sxe/ke, T. e. uudpy ouenb 6/U3KYIO.

154 v



Ta6bauna 32

CpeAuHil XUMHHECKHI COCTAB BOAK 03. Baaxaw B 1956—1957 rr.
(no paitonam)

CozepikaHHe MOHOB, M2/ke
Homep paiiona cr SO; HCO:'3 4 CO; Ca'* | Mg* |Na' + K- z,
1956 r.
1 109 | 183 232 3 38 143 742
2 168 276 263 35 55 217 1014
3 226 378 304 34 73 290 1305
4 249 407 319 34 80 313 1402
5 500 804 476 26 148 635 2589
6 628 990 544 23 176 790 3151
7 950 | 1440 738 18 250 1180 4576
8 1090 | 1650 837 14 281 1380 5252
YBenuuenue (B 4HCIO 10 9 3,6 0,4 | 7,4 9,7 7,1
pas)
1957 r.
1 120 220 239 37 43 160 819
2 150 250 253 29 | 55 180- 917
3 230 360 298 32 71 270 1261
4 270 450 339 33 87 340 1519
5 490 790 | 483 28 148 620 2559
6 640 1020 568 24 180 820 3252
7 930 1440 751 18 253 1170 4562
8 1080 1670 825 18 256 1401 3250
YBenuueHHe (B HHCJIO 9 7,6 3,4 0,51 5,9 8,3 6,3
pas) :
Cpejinee yBeJMyeHHE 32
195?—19511‘1‘ (B uncao 9,9 8,3 3,5 0,41 6,6 9 6,7
pas

Ecau conocrtaBuTh HOHHEIE COCTAB BOMbBI O3epa C TeM XKe COCTaBOM, HO
3a BHIUETOM COAep:Kamuxcsi B HeM KapOOHATOB, C 3SKBHBAJEHTHLIM KOJIH-
YeCTBOM KaJblMsi U Marsus (cM. Huxe Tabs. 33), TO MOXKHO BUMAETH, 4TO ab-
COJIIOTHOE CYMMApHOE KOJHUYeCTBO KapGoHATOB KajbLMsi W Marhus pacteT OT
7,60 Ha 3anafe u 1o 27,4 me-3x6/2—Ha BocToKe (yBenvuenue B 3,6 pasa). Onnaxo
UX OTHOCHTEJIbHOE COfep:KaHue B oOIIel KOHUEeHTPauK cosell B TOM XKe Hanpas-
JIeHHM Tajaer GoJjbuie yeM BABoe. MHBIMH C/10BaMH, B HanpapjeHny C 3anaja
Ha BOCTOK 63HX8HICK8H BoAa obejHsieTcsa 110 COAEPKAHHUIO KapéoHaTmS{)E‘toe-
AVHEHUI Kafiplus 1 Maruus B PesysibTate MX OCaxieHus . L
Wemmopcbnsaum CoCTaBa BOJBI B O3epe HAXOAHT CBOe OTpaKeHue H B pac-
npefieleHuH KOHUEHTPAailiil OTAeIbHEIX HOHOB 110 aKBATOPHH (CM. puc. 49--54).
OO6muii XapakTep HX paclpefelsieHusi, KpoMe KanbliMd, OCTaeTcs TakhM XKe,
KaK ¥ y MuHepasnusauun. KOHUEHTPAUUH HOHOB pACTYT B TeX Ke ABYX

1 [. I. Canoxuuxos (1951) B pesyanTate uaGuofieEnil B paiioHe 6yxThl Bypato-TioGe
B NepHoJ ¢ aBrycta 1945 no mail 1946 r. oTmeuaer, uTo B 3UMHUH NMePHOJ, B BOJe 03epa ColepkKa-
HHe GuHKapOOHATOB BO3PACTaJio, a COfiepKaHWe MOHOKApGoHAaTOB najano. JTo sIBJIEHHe, CBA3aH-
ng CO CABHTOM .<ap60HaTHoro deHOBeCPIFl B pe3yJbTaTe HaKOMJEHHS YIAEKHC/OTH, BIOJHE
O6BIYHO.
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HanpaeJeHusiX — BJOJb O3epa C 3anaja Ha BOCTOK ¥ B 3ananuom basaxarie —
Tonepex o3epa ¢ ceBepo-3anaja Ha joro-BocTok. OfHAKO IpajiMeHTH KOHUEHTpa-
Huil pasnuuHsl. Y CYMMB! KapOOHATOB M WOHOB Marsusi OHM MEHbLIIE, YeM Y XJo-
PHIOB, cynb(daToB M YOHOB LIEJOYHBIX METaJJIOB.

Pacnipesesiene B 0sepe HOHOB KaJblysl, B OTJIHYME OT PaCIpe/iesienusl MH-
HepayW3aHA ¥ APYTHX HOHOB, HOCHT JAMaMeTpaibHO NPOTHBOTIOVIOKHE Xa-
paxtep. CornocraBienne puc. 55 u 52 NIOKAa3bBaeT, YTO B HANPABJEHHUAX POCTa
MUHepaNu3aluy BOAB COAEpKanUe B Hell Kajplust nagaer. 1o HaGmoAaercs

KaK TI0 TIPOZOJILHOM OCH 03epa, Tak ¥ B [10leDEUHOM HaNpaBjeHdH 3anagHoro
Banxama

50
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BPadoner osepa

Puc. 60. OTHOWeHHS CoZepKAHUH TIJaBHEHIIHX HOHOB K CONEPIKAHHIO
HOHOB XJjiopa Io JjuHe ozepa (I, 2, 3, 4, 5 — naunpie M. H. Tapacosa;
1,2, 3, 4’ 5'——;La[mbIeB JI. Koumrnna)

Meramopdu3saiysa Bofbl 03epa He OTPaBHYHBAETCH TOJBKO OCaXKAEHUEM Kap-
OOHATHBIX COENMHEHHI.

’

Ecnu nmpocsiefuth, Kak MeHseTCA B 03epe OTHOLIeHHEe 57 (eM. Tabn. 33),

TO MO2KHO BUIEThb, 4TO C 3aNafa HA BOCTOK OHO pacTer (OT 0,80 10 0,90), T. e. na-
OmopaeTcs HekoTopasi 1oTeps cynbdaTtoB M POCT XJIOPHLOB.

IlpuunH, OOBACHAIOMIUX 5TO ABJEHHE, MOKeT ObITh HECKONbKO. Bo-me pBHIX,
BIIOJIHE BO3MOXKHO OUOXHUMHUYECKOe BOCCTAHOBJEHWe CyJaeaToB B YCJO BUSX
I03KHOTO Oepera, Koe-Tfe CIUIONIb 3apOCLIero TPOCTHHKOM. Bo-BTOpHIX, I'PY HTO-
Bble BOJBI, NUTaomMe 03. banxam, copep:kar HECK0JbKO COJBIIME KOJUYECTBA
XJIODHZOB H MeHbIIHe cyJabdartoB (cM. Tabj. 22, 23). B-TpeTbux, OYeBHAHO, NpO-
HCXOAHUT TIOTeps cyJAb(paToB 30JI0BLIM NyTeM B BHAe CYXHX coJefi. [lockonbky
BOJA 03epa HMMeeT B ILIeJIOM MOCTyMarejibHOe JBHXKEeHMe C 3anaja Ha BOCTOK, TO
€CTeCTBEHHO, YTO M Pe3yJbTaThl Nepeunc/ieHHBIX TPOLeCCOB HAa BOCTOKE AOJKHBL
OBITh BRIpaKeHbl OoJlee SIPKO, yeM Ha 3anaje. HoxazaTeJlebIM B 5TOM OTHOIIEHHH

MoOXKeT ObIThb TaKxkKe cpaBHeHMe Kos(duuuenta —~~ Habmogaemoro y Mau c Ta-

SO,
KOBbIM B 3amajfiHoil yacTd o3epa. ¥ peku Munu ator xosdduuuent cocrasiser
0,45, B 3anagnoii yactH ozepa— 0,80. Menpmas cynsdaTHOCTb B GOMBIIAS XJO-
PHAHOCTbL O3€pa 10 CPABHEHHIO C IVIaBHBIM HCTOUHHKOM NHTanusa — p. WMau nog-
TBEep2K/AaeT HajMuHe HasBaHHLIX NpolleccoB. OpHako H3-3a GOJBIINX Pa3MepoB
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03epad HAa XUMHYECKHH COCTaB BOABL STH TPOUECCH BAUSIOT TOPA3HO MEHBIUE,
yeM, Hanpumep, PakT ocaxAeHus KapOOHATOB. JHAUNTE/bHLIE H3MEHEHUS B CO-
CTaBe BOIbI OHU MOT'YT BBI3BATDb JIMIIb B NMPOJOIKEHUE AJUTEILHOTO (B [€00TH-
YeCKOM CMLIC/IE) BpeMeHH.

B o3. Banxaiil npoHCXOJHT HeNpPEPHIBHOE NOC/EI0BATELHOE CMELIeH e BOJl-
HBIX Macc.

W3BecTHO, YTO ecJiy JiBE OCHOBHBIE BOJBl, CMEILMBAsCh B PA3JMYHBIX IPONOP-
LKAX, LAIOT Psifi TPOMEKYTOYHBIX BOA, TO AJISi HMOC/TEAHHX 3ABHCHMOCTb MEXILY
OTAEJIbHBIME COCTABHBLIMH HacCTSIMH BBIPAXKAETCsS ypaBHEHHeM NpsimMoii:

y=ax -- b,

rie @ ¥ b — HOCTOSIHHbIE BeJIMUMHEL, 4 X U Y — BECOBBIE KOJHYECTBA JABYX Ka-
Kux-HHOyAb cocTaBHbX yactefi. [lockonbky B 03. Bajsixam cmeniuBaiTCs IJiaB-
HpIM 06pasoMm JiBe coctasJsomue — Boasl Vi u o3epa,— 1o cBssu  abcosmor-
HBIX BeJHUMH COCTABA BOJbl C MHHepasiusdanued, uH3ofpaxeHHvle Ha puc. 56,
BHIPAXKAIOTCS MPSIMBIMY; CBSI3U K€ MeXAY OTHOCHTEJbHmM COCTABOM H MHHepa-
JiH3aluell — KPUBLIMM THIEPOOJHYECKOTo THIIA.

YcTaHOBJIEHHEIE CBSI3H IO3BOJISIOT C AOCTATOYHOH NI NPAKTUUECKHX LeJiel
TOYHOCTBIO PACCUHTHIBATL COCTAB BOAbI M MUHEPANU3ALHIO B JIOOOM IYHKTE 03e-
pa 1O U3BECTHOMY COJIEPKAHHIO OT/eJBHBIX HOHOB. DTOT NPHEM IIMPOKO HCIIOJb-
3yercsl B OKeaHoTpaduuecKoll NpakTUKe AJIs pacyera COJCHOCTH II0 U3BECTHOMY
CoZlep>KaHMio XJOp-HoHA. B nocsefnee BpeMsl OH HauaJj MPHMEHSITbCH U DU H3Y-
YeHHH PAa3JIHYHBIX BOJAHBIX 00beKToB cym. Hampumep, O. A. Asnekun (1950a)
npumeHus ero Ags pex, B. A. Kosaa (1947) u W. §1. Naewnos (1953) — nns
IPYHTOBLIX BOJ, HAMH OH HCIIO/Ib30BaH [J/1A NPYAOB M BojoXpanuHi (1954),
1. 1. Bopoukosrim (1955, 1958, 1959) — anst pasnMYHBIX THIOB NOBEPX-
HOCTHBIX BOJ.

AnanuTtuuecku HauboJiee JierKo omnpefiesieTcst MOH xJiopa. Ilo HaliienHoMy
ero Coiep:KaHHio TPy MOMOUIH CBA3eH, H300paxeHHbIX HA Ipaduke, MOXKHO Ol
penesiTb abCOoMIOTHOE H OTHOCHTEIbHOE COfepKAHHe OCTANbHBIX NSATH HOHOB M
BeJIMUNHY OO[eldl MHHepa/au3aluyl BOAEL 03epa B JioOoM NyHKTe 1.

[paduyeckuit MeToA pacyeTa MOXKHO 3aMEHHTb AHAJHTHYECKHM, €C/IH Mps-
MOJIYHEeHHbIe CBsI3N aGCOJIIOTHBIX COAEPXKAHHH OTHEJNLHBIX HOHOB C MHHEpaJin-
3anueil BbIPA3UTh COOTBETCTBYIOIIMMH YDABHEHHSIMM IpPSIMbIX. Y DaBHEHHS 3TH
Ans 03. Dapxaur caefyomue:

o =4,76 Ccr 4-0,19 (1)
CSO” :0,32 EH —-0,0{[ (2)
CHCO +CO =0,13 Iy 40,14 ()
Ccy == —0,002 Zy +0,03 (4)
Cg-- =0,05 =g 0,00 ()
CNCI‘»«'—K' -'JO,27 En —0,07 (6)

3peck C — KOHLEHTpalMsl HOHOB, a X, — cymMMa HOHOB (2/ke).

Ecau B ypaBHenus (2—6) noActaBuTh U3 yparuenud (1) sgauenue cymms! 4o-
HOB, BBIpAKEHHOE yepe3 KOHLEHTPAIMI0O HOHOB XJOpa, TO MOJYYHM PSA ypas-

1 AHajOTHYHEIM MyTeM MOMKHO pDAaCCYHTaTh NPHMEPHHl XUMHYECKHH COCTaB BOZH peK
Ilpubanxambst, Monb3ysAch Aas TOro puc. 44—47. OgHaKko B 3TOM CJyuae pacuer Jydiie BeCTH
0 u3BeCTHOMY cofepxkauuto HoHos HCO’s 4 CO”3, KoTophie B peKax npeBajiHpyIOT.

2 210 ypaBHeHHe NOUTH He OTAHYACTCA OT YPaBHEHHS CBA3U COJAEPMAHHSA Xj0Opa H MICTHO-
ro ocrarka, noayuesdoro I'. P. lOuycormm: m = 4,35 CI’ 4 0,17.
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HeHHH, NPH NOMOIK KOTOPHX MOMHO DACCYUHTHBATh NPHMEPHOE COep)KaHHe
BCeX JMOHOB IO H3BECTHOMY COJEpKAHWI0O HMOHOB XJOpa:

Cso, = 1,52 Ccr+90,00 (7)
CHco+cO, = 0,59 Cgy 40,17 (8)
C o = —0,0l Ccy, 40,03 (9)
Chug- = 0,24 Cgp 40,02 (10)
Crnagr- = 1,29 Cgp—0,02 (11)

4. PE)KUM MHMHEPAJIN3AUUH BOIbl

Kose6Ganue KoHNEHTpaLWi rJjaBHeHIIHX HOHOB B BOJE 03epd TIPOUCXOAMT
B COOTBETCTBHH C YCTAHOBJICHHBIMH BHIILIE CBA3SIMH COCT&BA C MUHepajiusauuen
(cM. pHc. 56). Mimeq 310 B BHAY, AOCTATOYHO PACCMOTPETH TOJMbKO PeXKHM MHHepa-
JIH3alHH BOJHL.

CsefileRH#l 0 BHYTPUTOJIOBOM PEXKUME MMHEpAJHM3alUM O3epa CPABHUTEbHO
Majio. OHH orpaHHYMBaloTCsl GoJiee HJIM MEHee CHCTEMATHUeCKMMHM HaO/OieH s -
MY B TpeX PaBHOMEPHO DAacHOJIOXKEHHBIX Ha 03epe NYHKTaX — BOCBMHJIETHHMH
HabmofieHusIMY B 3anuBe Deprhic, AByX/aeTHUMHU HabmofeHusMH B Unrasake u
Kapamarase # HEKOTOPHIMM paHee ONYOJMKOBAHHBIMU OTPbIBOYHBIMM CBEJe-
HUSIMH.

Ha6moznenusa B 3anuse bepThic NPOBOAUJHCE (H NPOBOAATCS) CAH3MHUACTAH-
nueit r. banxam. [lpo6el Boanl orfupanuck NpUMepHO pas BMecdl, (HHOTAa
pexe) B IBYX MYHKTAX 3aJHBA — B CEBEPHON W BOCTOUHOH ero uyacTax. B npobax
OIIpefeNAJINCh: COACpAAaHHEe XJOPHIHHIX H CYJBL(DATHHIX WOHOB, WIEJIOYHOCTD,
o611as KecTKOCTb H cyxo#l ocTaTok. Ha ocHOBaHUH 3THX JaHHbBIX, Ji00e3HO Ham
npefiocTaBjieHHbIX JabopaTtopuell banxamickoro MenenyiaBW/IbHOIO 3aBOfa H
yacTuuHo Dasixamcko#l caHsnuiacTaHUueH, HaMmH, NOC/e COOTBETCTBYOUIEH HX
00paboTku !, mocTpoeR TpaduK, XapakTepH3YOUUH pexHM MHHepanu3aluu
(1 rIaBHeHIIHX MOHOB) BOALI 3aJ1MBa DepThic 3a BOCHMHUJIETHHI TlepHoA (pHc. 61).
[lo cBoeMy ruJpoXHMHYeCKOMY PeXUMY fiBa YKa3aHHBIX NYHKTA 3a/uBa OTJ/H-
YanuCh MaJIo, ¥ JI03TOMY IIpH NOCTPOEHHH rpajuKka Hamu HCHOJb3OBaHH Cpefi-
Hue BejivuuHE. Ha ToM e pucyHKe mokasad XoJi ypOBHel BOAB! B 3aJIUBE B pac-
cmaTpuBaeMblfi nepHoA 2. Asanu3 rpaduka mnosBosisieT CAesaTb CAEAYIOIUe Bbl-
BOAR. Munepanusanus Boibl 3an1uBa DepThic MCHBITHIBaeT koJsebaHus Kax 1o
Ce30HaM I'oja, TaK M OT TOLa K rofy. B rojoBoM LHKJIe HameyaeTcs ABYKpaTHoe
TIOBBILIEHHEe MUHepaau3allui U JIBYKpaTHoe ee MOHWXKeHHe. llepBoe nophiuieHue
OTHOCHTSSI K OCeHHe-3UMHeMy MepHoAy. Bcjen 3a HHM OOBLIMHO IIPOMCXOJAHUT
HEKOTOpOE CHIXEHWE MUHepasjM3aluHi, Tocsie KOTOPOro HauMHaeTcs BTOPoi
NOoXbeM, NPHXOAALIUICH HA JieTHHe MeCsAlbl. JTOT NOAbEM CMEHSIeTCSi BTOPhIM
CHUXKECHHEM, TIPH KOTOPOM JOCTHUTAIOTCA 3HAYCHUS MMHEpaju3auuy, MUHHMAMb-
Hble B TOJIOBOM UHKJIe. ’

Takum 06pasoM, B TOAOBOM LIMKJI€ MHHEPAJU3alHH HA0M0AAl0TCs YeTblpe Nno-
CJIE[lOBATE/IbHBIX XapaKTEepPHbIX NEepHOia: OCEHHe-3UMHMH TNOALEM, BeCeHHWH
Craj, JeTHHi MoALeM W OCeHHHH cnaf. B oTHesbHBIX ciyyasix 3TU NepuHoAn Obi-
BAIOT HEMHOTO CMEIleHbI OTHOCHTEBLHO Ce30HOB, Ha3BaHhHe KOTOPHIX OHH HOCAT,
H TIO3TOMY HX Ha3BaHHsl HECKOJbKO YCJOBHBI. OCeHHe-3MMHHH TOABEM W OCEH-
HUH cnaj o6uYHO BLipaXKeHs! GoJslee sipKO, yeM JeTHHH MOABeM H BeCeHHMH crap
(nanpumep, B 1951 r. seTHero noabema He OpljIo coBCeM, a B 1954 T. He Owiio Be-
cenHero cnaxa). B rabs. 34 npuseleHt! faHHbE 06 H3MEHEHHH MUHEPaNU3aluH
B TIEpMOJ OCEHHe-3UMHEro MOjlbeéMa M B TPeAlIeCTBYIOUHH €My IepHOA chapa.

1 Copepxanue Na' 4 K' BLIYHC/IANOCE TI0 Pa3HOCTH MEXKLY CyMMOli aHHOHOB H XKeCTKOCTBIO.
Maruunit  paccudTblBancs na OCHOBar MM JaHHHIX o copepxkanun Cl' no ypassesuio (10),
KanuIHil — M0 pa3sHOCTH MEXAY XKeCcTKOCTBIO M MarHueM.

% Hcnosb3oBaHbl cpeflieMecsiuHble BeJHYHHEL.
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Ta6aunna 34

Usmenenue MHHEPRJIM3AUMH BOAB 3ajHBa BepThic B HeKoTOpHie XapaKTePHbie NEPHONL!
3a 1950—1957 rr.

(B 9 NO CpPaBHEHHIO C HAyaJOM MepHOKA)

Tonut
Cpex-
Tleptiox  maGmogenns 1950 1954 1952 1953 1954 1955 1956 1957 Bee
OceRte-3HMHHL TIOIBEM - . 15 14 6 8 14 14 12 12
QcenHpit cmag, . . . . . .| 12 5} 8 21‘13‘18‘ 7 8 1
i

Ocenne-3uMHee BO3pacTaHHe MHUHEPAJM3aIUM B CPElHeM 33 BOCBMHJIETHHH Iie-
puof, cocraBasieT 12%, yMeHbluenue MuHepaausalyy B OCeHHU neprof — 11 %.
YBenuuenye MuHEpaNH3aUVK BOAH B 3WMHMH TEpHOL MOXHO TaKkKe HJJIIOCTPH-
poBatp Ha npuMmepe 3uMbel 1931/32 r. Taxr, cpefnsas MHHepajgH3alUs BORB
3anuBoB Tapanranwk, Bepreic 1 Manmii Cappimaran 6uia cenyiomedl (B e/ke):

Asryer 1931 r. ... . . . . . . 1,76 (cpemuee usz 56 mpo6)
Oxra6pp 1931 r. . .. . . . . . 1,74 (o xe u3 28 »)
‘Supapp 1932 1. . . .. e 2,060 (0 0» ns 26 » )
Geppann 1932 1. . .. .. Lo L 2,12 (0 » u3 26 »)
Mapr1932r. ... . ... . ... 206 ( » us 25 »)

It mudpsl NOKALIBAIOT, YTO 3UMOR 1932 r. MuHepanu3anus BoAb NOBLICHACK
Ha 18% mo cpaBHeHuio C ee MUHEpANM3ALHell B JeTHe-OCeHHHH mepHoi 1931 r.
Kax ykasuiraer I'. P. IOrycoB, MuHepanm3anusi BOAbI NOJ, JIEHOBHIM TO-
KPOBOM B 10T0-3anajHofi 4acTH o3epa TNoBbimnaercss B cpeixem Ha 19,56%.

Oco6eHHOCTH BHYTPUTOIOBOTO pEXHMAa MHUHEpaIu3alud OOBACHSIOTCH NPO-
HeccaMy Jieoo6pa30BaHUsl M HCIAPEHHsi, a TaKKe BJIMSHHEM NPECHOBOJHOTrO
PEyHOro IpPUTOKA. B TeueHHe TIATH MeCSIEB, C CepefiHbl HOsiOps 110 CepeiHHy
anpejisi, 03epo MOKpuIBaeTcsl JbAoM. Tosuuua Jibga ofpigHo cocrasiasier 0,6—
0,7 1 paxe 1,0 #. EcTecTBEeHHO, YTO 3TO HE MOXKET He 0Ka3aThb BJMAHHS HA MH-
Hepasiusaumio Bofibl. Ilpu cpensefl rayouse 3ajMBa TpUMEpPHO 7 M ¥ TOJIIMHE
Japja 1 u MHHepasusanus 3a cuer Jefoo0pa3oBaHMsl AOJKHA BO3PACTH HE Me-
Hee yem Ha 14—15% . OnHako Hesnb3s 3a0kIBATH, UTO B 3TOT NEPHOJ YPOBEHb
03epa HECKOJbKO MOBLIIIAETCS 33 CUET PEYHOro nputoka (em. puc. 12 u 61).
3710 O6CTHATENBCTBO MPHUBOAUT K TOMY, 4TO B NeHCTBHTEbHOCTH MHHEpan3a-
1M1 YBEJNIMBAETCS. HEMHOTO Merbine (Ha 6—15, a B cpenuem — Ha 12%). bonee
BLICOKOE YBeJuueHHe MuHepanausauuu sumod 1931/32 r., mo cpapHenuio ¢
3UMaMH IISATHAECHATHIX TOMOB, OOBSCHSIETCS HCKJIOYUTEJLHO CYPOBBIMU YCJOBH-
MM 3umel 1931/32 r. (tomuuna sappa pocturana 1,5 m).

Mprepanu3anus BoAL B NEPHOA, HACTYNAMOUIAH NoOCse OYMIEHHMS o03epa Of
JbJA, CHUIKAETCS MO HECKOJBbKHM TNpUUMHAM. [J1aBHAST U3 HHUX 3aKJI0Uaercs
B TIPOJOJIKAIOIIEMCS] B 3TO BpeMsl, 32 CUeT PeUHOro NpPUTOKA, 6bICTPOM TOBbILEE-
HUM YpOBHSI 03epa, MAKCHMYM KOTOPOTO B FOJOBOM LHKJe NPHXOAUTCS KaK pas
Ha 3ToT TiepuoA (mail). OupenesieHHYI0 PoJb 37iech OKaspiBaeT TaKXkKe oOnpecHe-
HHe 32 CyeT PacTasBIIEro JIbJd K BECEHHEro NMpuToKa ¢ Geperosofi NoJock. 3Ha-
qeHHe TIOCTEAHEro AJIsl 03epa B 1IeJIOM HEBEJIMKO, HO JJIsl 3aJIHBA €r0 PoJib JOJIK-
Ha OoiTb. OoJiee 3aMETHOH. :

B setnre Mecsnpl pemaionmiee 3HayeHue npuobperaer uCnapeHue, B pe3yiib-
TaTe KOTOPOro, HECMOTPSl HA MaKCHMAJIbHBIM PeYyHOll NPHUTOK, TPUXOASIMHCH

! MuHepanysauusi BOLH U3 JbAA OOLIYHO He MpeBpiuaeT 3—15% OT MHHEpPAIM3ALUMH BOJL,
U3 KOTOpOit OH 06pasoBaJics. i ‘
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Ha 3TOT IIepHOJ, YPOBEHb 03epa HAYMHAeT NAAaThb.Y MEHbIIEHHE MUHEDPAIH3AHH-
B pesysbTaTe pa3baBjieHHsl PeUHbIM IPHTOKOM B JAHHOM C/Iyyae mepekphiBaercs
POCTOM MHMHEpAJM3alyy 34 CuYeT HCIApeHus], TaK e KaK ¥ 3UMOH, OHO NepeKphi-
Ba/JOCh B pe3yjbTaTe JefoobpasoBanueM. HauaBuiicsi Bejiel 3a 3THM NOCTETICH-
Hblll OCEHHHMH CIaj, MHHepaJu3aLUM, OYEBHAHO, IPOUCXOAUT B CHJY TOTO, UTO
BJMAHHE TPUTOKA KakK (pakTopa, NOHMXKAWOIMEro MHUHepajiu3aluio, HauuHaeT
npeBanvpoBaTh HAj, BAHAHHEM HCTAapeHHs KaK (PAKTopa, MOBBLILIAIONIETO €e.

Cronno-HaronHele gBJjeHusi, HaGmofaemble B GessiefiHblil EepHOK, Ge3ycsoB-
HO, HApYLIAIOT paccMaTpUBaeMble OCOOEHHOCTH B PEXHME MUHEPAJIH3aliH, B CBA-
3H C YeM MOC/e[iHHe B psjie CJAyuaeB BBIPAXKEHH! HEJOCTAaTOYHO SIPKO.

Ha puc. 61 mMoxHO BHJETb, 4TO, TIOMUMO BHYTPUTOJOBOTO KoJieGaHHs, MUHE-
panusaunyds BoAbl 3aqMBa DepTeic MeHsach H OT rofa K rofy. CperHerofossie
BeJIMUUHLL MYHEpajH3allud B OT/e/bHble TOfn OBUIH CJENYIOMHEME (B 2/Kke):

950 r. 1951 r. 1952r. 1953 r. 1954 r. 1955 1. 1956 r. 1957 ra
1,87 1,88 2,03 1,97 1,8 1,69 1,46 1,55

Kak cjefyeT U3 nNpHBeAEHHBbIX JAHHBEIX, HEKOTODBII POCT MHHEpaJHU3aLUH
(1950—1952 rr.) ¢ 1953 r. cmenuicsi ee ymeHblieHHeM. llocjiefiHee HAXOMUTCs
B MpSAMOM CBSA3U ¢ OOMMM ONpecHeHHeM 3anagHOll YacTH 03epa, HAYaBIIUMCH C
1953 r. 1 06yC/OBJEHHBIM YBeJIHYEHHEM PeYHOro IpuToka. CBSI3b MEXAY CTe-
MEHbI0 MUHEPAJIHU3AlNH H XOOM YPOBHell 03epa XOpOLIO BHIHA H3 TOTO Xe pH-
cyuka. Jlerko BujeTh, 4to B 1956—1957 rr., mo cpasuenuio ¢ 1952 r., ypoBeHb.
MOBLICUJICST TIOYTH Ha OAMH MeTp.

Pexum o3epa, N0 jaHdbM Hawux HabMoJeHud, y n-oBa UuraHak U B 3a-
auBe Kapamaran umeer MHOTO o6Iero ¢ pexxumoM B 3anuBe Beptoic (Taba. 35,
36 u puc. 62, 63 )'. 3meck B rofoBoM LHKJ/e HaMeUYalOTCS Te Ke XapakTepHble:
yepTh! H3MEHEHHS MHHepaJjH3allvH, KaK ¥ B 3aiuBe DepThic; HO y m-oBa Ymra-
HaK CHHMKEHUE MHHepasuM3aluy Iocjie 3MMHEero MakCHMyMa HacTynaer 3Hauw-
TesibHO paHbwie. Ilpuunna 3Toro, no-puauMoMy, B 6nusoctu yerbst Man. C yera-
HOBJIEHHEM JIE[lOBOTO NOKPOBA HATOHEL COJI€HOH BOABI B PAHOHBI, MpUJeEramplue
K YCTbIO, TPEKpaliaoTcst, PeuHol NPUTOK IIOCTENeHHO OTTecHseT 0oJiee MHUHe-
paiu30BaHHYIO BOAY AaJibiile OT YCThsl H, TAKUM 06Pa30M, pacupecHsomee BN -
Hue Vmm 3pech ctaHoBuTcs Gosiee YCTOHUHBBIM, YeM B IEPHOJ, OTKPHITOTO BOJO-
ema. [Tostomy yiKe ¢ cepeiuHbl 3UMbI, HECMOTPS Ha MPOJAOJIKAOUIUHACSA POCT TOJ-
I[MHBL JIEfOBOTO MOKPOBa %, MHHEpaJH3anHsa BOABI O3epa TOAO0 JIbAOM HAuHHAeT
najarh.

A6cosioTHRIE 3HAUEHHS YBeJMYEHHS MHHEpaJu3aluH B 3UMHHN TepHoi B
YTHX JBYX NYHKTAax Boillle, ueM B 3asuBe Beptric (v Uuranaka — 40%, B Kapa-
warane — 20%). OObsicHsiercst 3T0 HeGONLUIMMH TJYOWHAMH B YKa3aHHBIX
YHKTaX, He MpeBplAIIuME 2—2.0 .
~ Caenyer oTMETHTB, YTO BO BCEX TPeX NYHKTaX NPoOkl BOABL OTOHPAJIHCH He-
Janeko ot Gepera. Pexumubie ke Hab/O/leHHsl B OTKPEITOM O3epe HUKeM He Ipo-
BOJAMJIHCh. I1OCKOJNIBKY OUEHb BAKHLIMU B peXXUME MUHEPAJIU3aLUM SIBJSIOTCS
rpoLeccsl Jiefoo6pa3oBaHus U MCTIApeHUs, TO NOHATHO, YTO UX 3HAYEHHE JOJIK-
HO CKa3bIBaThCS TeM MeHblile, yeM Gosbliie Ty6uHa. T1o3ToMy MOMXKHO MpeRnoio-
KHTh, 4TO B OTKPHITOM O3epe BHYTPHUTOJ0OBLIE KOJeOaHHsl MUHEPAJU3ANUH HOJK-
Hbl ObiTh O0Jlee CIJIaXeHHl, YeM B TPeX DACCMOTPEHHBIX NYyHKTax. [Ipuuem B Bo-
CTOYHOM YaCTH 03epa OHHM, OUEBHIHO, CIJI&KeHH CHJIbHEe, ueM B 3amajHol,
TaK Kak cpefHue TyOMHH! B Hell TOYTH B JiBa pasa Gosbute (9,8 u npoTus 4,8 ).

PacemoTpuM peXXMM MHHepasH3aldd BOAbL AJSl BCEro o3epa B IIeJIOM 3a Tie-
puop 1929—1958 rr. MicXoaHpIMH JaHHBIMH JJIs 3TOTO NOCJYKHJIN TPHBELEHHEIE:
Bbllle CBEJleHHs! O MHHEpaJH3allMi BOJABI, OTHOCHAUIMECH K JECHTH PasjUYHBIM

1 Hauaptuuecs: ¢ aHBaps 1956 r. nocrosinHble HaGmofieHus B 3anuBe Bypuo-Tio6e BcKope:
6blIH TPHOCTAHOBJIEHBl H3-3a JIHKBHJALHH MOCTa. '
2 1.1 1957 r. Tonmuuua JieROBOro nokpoea cocrapagaa 40 ca, 1.11 1957 r. — 45 ca.
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Puc. 62. Pexxum rnasHefIUHX HOHOB H: MHHEDANH3alMH BOXsl 03. Banxam y no.nyoc’rpoaa
UYwuranak (1956—1957 rr.)

rofiam (cm. Tabi. 26—29 u puc. 48, 49 u 55), a TaK:Ke CBeleHHA O PEKHME ypon-
Hefi osepa (cM. puc. 37).

YuureiBas 6o.nbmy10 HEOZHOPOLHOCTH BOAKL IO aKBATOPUH, OB NMOACUHTAHBI
BeJIHYHMHBI CPe/iHeH MHHEDA/H3AIMK BOALL B KAX/IOM H3 BOCHMH BhIIeIEHHEIX HAMHU
Ha osepe paHOHOB (Ta6u.37). B ciyuae orpaHnyeHHOTO B OT,ILeJIbeIX paiionax uuc-
Jla CTaHUHMA, N0 KOTOPHIM PACCUMTAHB! BEJMYHHBI CpPefHell MHHepaNu3aluy, HiH
HEYJLauHOTO, UX PAcloJIOKeHNd, BeJHUYMHB MUHEpPaJu3aluil B YKa3aHHbIX paio-
Hax JaHbBl OPUEHTHPOBOUYHO. B 3Toii Tabnulie noMenieHsl Takxke 3HayeHHus: obwe-
MOB BOJB! KaXKAOI'O U3 BOCHMU paioHOB, 00beMEl 3amafHOH M BOCTOYHOH yacTtei
03epa ¥ BCETO 03epa B LIEJIOM IO BCceM JAECATH NepuoAaM. I1Jif NoJydyeHus 3THX

BeJHYMH OblIM HCIOJb30BAHLI noJqiyuennole paHee KpPHUBBIE cBsizell  06BHEMOB.

¢ ypoBHsAMHU (cM. puc. 35). TlpousBefienne o6beMOB BOABL Ha CPEHIOI0 ee MHHe-
paNu3anmio [AJs COOTBETCTBYIOUIMX PAaNOHOB a0 KOJHUYECTBO PACTBOPEHHBIX
B BOJle KaxJoro paifiona coJseil. CyMMHpOBaHHEM OBbLIO IOJIYYEHO KOJIMYECTBO.
coJsieil, Colep:Kauuxcsi Bo BceM o3epe. BelnuuHLbl cpefiHefl MuHepann3anuu AJs
3anajHoil ¥ BOCTOUHOH uacTell o3epa, a TakxKe JJsl BCErc o3epa B LEJIOM IOJY-
YeHB! KaK OTHOIIEHHS] KOJIMUECTB PACTBOPEHHBIX B HHMX coJsiefi K ofbemaM BOJbI
B HHX B COOTBETCTBYIOIHE TEPHOAH. XOJ, H3MEHEHHS IePeuHCIeHHBIX BeJHYHH,
XapaKTepH3YIOIMX PEeXHM O03epa B LEJOM 33 TPHALATUJIETHHH NEPHOA, AJs Ha-
TJISIAHOCTH K3o6pameH rpaduuecku Ha puc. 64.

\/ Tuapoxumuyecknii pexxum 03. bBanxam naxoiuTCsi B CBOeOGpasHOH 3aBHCH-
MOCTH OT €ro THAPOJIOTHYECKOT0 pexkuMa, [TpoMEKyToK Bpemenn ¢ 1929 Tio 1958

"MOXHO pasje]dTh Ha TPH XapaKTepHBIX TNepHOAa, pasauyaoiiuxEd B OTHO-

LIEHHH XOAa ypoBHe# M oObemoB osepa. Ilepswtit mepuop, ¢ 1929 mo 1931 .1,
XapakTepH3yercsi pe3KHM KPaTKOBPEMEHHBIM NOAbEMOM’ yPOBHSL, HACTYNUBLIAM

10 M. H. Tapacos B . 1\45;
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Puc. 63. PexXaM ryiasHeHIINX HOHOB M MHHEPaJIM3allMd BOZH 03. Banxaiu B sanuse
Kapamaran (1956—1957 rr.)

THiocsie [JIATENLHOrO (ABaALATH/IeTHeTO) nafenua (cM. puc. 37). Bo Bropoii ne-
puon, ¢ 1932 mo 1951 r., mabmofianoch yepeloBaHie TOABEMOB ¥ CIALOB YPOB-
Hell, puyeM MajieHue TpeBaupoBano. Tperuil nepuon, ¢ 1952 no 1957 r., xa-
pakTepuayercsi OBICTPHIM M HENPEPHIBHEIM HOABEMOM YPOBHS.

Kak caepnyer us puc. 64, Munepanusanus osepa B TeueHue 30 JeT He ocra-
Bajiach noctosiHHOH. OHa HCTEITEIBana KojeGanusi B mpenesnax 2,50—3,07 e/ke.
Bo BTOpOii “TIepuGH Hi3MeHeHHe MHWHEpaIH3alluM OTBEYAJO0 H3MEHEHHIO OGBEMOB,
C yMeHBINEHHEM MOCJAEHHX MHHepajHsauus Bodpactaja u HaobopoT. OpHako
B IIepBHIH U TPeTHH NepMOAB!, XapaKTepusyouuecs GHCTPLIM YBeJIHYEeHHEM 06b-
€MOB, BMECTO OGpPAaTHON 3aBHCHMOCTH MEXAY YNOMSHYTHIMH BEJHYHHAMH Ha0Jo-
Jajiach mpsiMas 3aBUCHMOCTb MEXAY HHMHM, T. €. C pocToM 00BEMOB BO3pacTala
H MHHepanusanus. DTO sBJIeHHE, Kaxyleecss Ha NepBhIH B3IJIAA CTPAHHBIM,
06BsCHSIETCS, TI0-BUMMOMY, Te€M, YTO TNpH HOIbEMe YPOBHS B 03€PO C 3aTONJIEH-
HBIX HH3KHX OeperoB (IIpeMMYIIeCTBEHHO I0XKHHIX B Bocrounom banxame) Bos-
BpAILAIOTCS JIETKOPACTBOPUMEIE COJIHM, OTJIOXKEHHBIE B OTHIHYPOBABIUHXCS TO-
HUXEHUSIX paHee NPU OTCTYNAHUM o3epa. 3HayeHMe 3Toro dakropa, OUEBHEHO,
NIPEBOCXOJUT BJMsiHMe pas3baBjeHHs], TpPH KOTOPOM MHHepaju3auusi OObLYHO
nagaer 1. Bosiee HarAsAHO 3TO sBJIEeHHe MOATBEPKAATCH XapaKTepoM H3MEHEeHUs!
coJieBOro 3anaca o3epa (), pacCYMTAaHHOTO KakK NPOH3BeJleHHe MUHepaIu3auui
Ha o0beMbl. JIerko BUAETh, YTO MHHEMAaJbHOE KOJMYECTBO PACTBOPEHHHX cojefl
(250 maH. m) osepo umeno B 1929—1930 rr. B KOHIE AJUTENHHOrO IepHoAa

1 Hecko/bKo, BHlle, TIPH PACCMOTPEHMH peXHMa MMHePajHM3alluH BOAH B BepTeice, Mb
OTMeuanH, 4T0 TaM Ha6MoRanoc, 06PaTHOE sIBjleHHe — MHHEPAJIU3AlMs BOAL 3aHBA IPK TOXBE-
Me ypoBHSI nafana. OfHako NPOTHBOPEUHS B STOM HET, HOCKOJBKY BOSBHILEHHOE NMOGEPeKbe
3aJIMBA CHJbHO OrPAHMUHBAET BO3MOXKHOCTb OTJIONKEHHS coJell HAa Geperax.
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coxpanienns o6pema. B 1931 r., npu peskom noaseme ypoBHS, COJIEBOH 3anac 3a-
METHO BO3pOC H COCTaBHJ yxe okosao 290 MiH. m. B mociepyomuii JOBONBLHO
6onbiLof ABafilaTHIIETHHH TIepHOL B COOTBETCTBHH C COKpalleHHeM oOnema coJse-
BOH 3amac o3epa Taxkxe HemHoro ynajn. C 1953 r. napansiesibHO C NMOBHILIEHHEM
YPOBHS 03epa OH OnATh yBesHuuics M B 1956—1957 rr. ZOCTHT CBOero Makcu-
MaJbHOTO 3HAYEHHA B HM3yuasmimiics nepuof, — 305 muH. m. He ocranaBnuba-
fCb TIOKa HA BONPOCE OTJIOKEHHs coJiell Ha Oeperax o3epa H HX JajibHEHIIeH

) - Zu,eke
4 310
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300 Hm 2,50
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260 340,50
o 240
) 340,00
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Puc. 64. Pexxum yposueii (H), o6vemon (V), Munepanusanun (,)u coneBoro
samaca (Q) o3. Banxam (1929—1958 rr.)

cyib0e, KOHCTATHPYeM, 4TO TMAPOXHMMMUYECKHMH peXMM o3epa M, B YacTHOCTH,
pexuM MUHEpaJM3alHH HEPefKO HAXONUTCsS B Gosiee CJOMKHOH 3aBHCHMOCTH
oT 06BeMoB, ueM 00parTHas IPONOPIHOHANBHOCTS.

|/ Kax ye He pas 0TMEUaJIoCh, OJLHOH U3 OT/IMYHTe/IbHEIX 0COGeHHOCTeH 03. BaJi-
Xal sIBJSIETCSl HENpepEIBHOE BO3PACTAHME MUHEPANH3ALUH BLOJD npononbaou
OCH 03epa OT ycTbst VIl K BOCTOUHOM OKOHEYHOCTH 03epa. ITa 0Bl asi 3AKGHOM
HOCTH HaG/MojlajiaCh W PaHee, UTO XOPOMIO BI/IH,HO‘I/IS puc. 48 u 55, a TakKe U3
JanHbiX Ta6s1. 37. OAHAKO rpajlueHTsl H3MEHEHHH a0COMIOTHEIX BEJMYHH. MUHE-
PANH3aKK B BOCTOYHOM HANDABJEHHH B PasjAYHbIE TONbL HeolHaKoBbl. Oue-
BUHO 3T0 OOBSICHSIETCS H3MEHEHHMEeM THAPOJOTHYECKHX YCHOBHE B pa3jUUHBIe
nepuofbl JKU3HH o3epa. PaccMOTpHM /iBA TAKHMX XapaKTepHHIX NepHoid —
1929—1931 rr. u 1953—1958 rr. (puc. 65). VI3 npuBeleHHbIX HA PUCYHKE KpH-
BLIX cjenyeT, uTo B 1929—1931 rr. (KoHel AJHTeNBLHOTO CIafa YpoBHe) MUHe-
payM3auus B 3anajHOM 4acTy osepa, o cpasHeHuo ¢ nepuopom 1953—1958 rr.
(MHTEHCHBHBIN NOAbeM YPOBHeH), Oblna Bblle, 4 B BOCTOYHOH yacTH, Hao6OpoT,
HHXKe, T. €. CTelleHb HEOXHOPOAHOCTH MUHEDATH3AUMY TI0 JHHE 03epa 3aBuCe-
Ja oT pexxuMa ypoBHe#. IToCcKO/bKY M3MeHeHHsT MOCAELHHX HAXONATCS B 3aBH-_
CHMOCTH OT KOJIEOAHHH TIPHTOKa BOAbL PeK (TaBHbIM 06pasom Win, cm. puc. 37),
BIAJA0MUX B 03epo, TO HabJofaeMoe pasjiHuHe B XapakTepe H3MEHEHHS MHU-__.
HEepa/u3alMu 10 JJHHEe 03epa B Pa3JUUHBEE NEPUONbl CTAHOBUTCS BIOJIHE OOB-
ACHHMbIM. [leHCTBHTE/IbHO, TIPH MaJIOM NPHUTOKE, C OAHOH CTOPOHBI, B 3anagHOM |
Banxawe cokpaiiaercs 30Ha OnpecHenus, C APyroi, B CHJTY YMEHbIIEHUS NOX-
nopa co cToponbi Wi, yc/oBHS Ans MOCTYIJICHHS COJIEHOH BOMbL B_3allafHYIO
YacTh '03epa M3 BOCTOUHOH CTaHOBATCA 60Jée G/IATONPHATHEIME. B pesysibTaTe’
STHX NPHYHH IPpajiMeHT MHHEpaAIH3aLyH B HANPaBJEHHH NPOROJILHOM OCH 03epa
IO BCed ero JJIMHEe OCTAeTcCsl MOYTH NOCTOSIHHBIM, ¥ MHHEDaju3alus pacrnpesie-
Jsiercst 6oJiee paBHOMEpHO, coryiacHo Kpusoil / Ha puc. 65. IloxbeM ypoBHS B




1931 r. He ycmen okasath 3aMETHOrO BJIMSIHMS Ha NepepacipefiesieHde MuHe-
PajiH3aliiH ¥3-3a CBOETO KPATKOBPEMEHHOTO XapaKTepa M ONpeJleieHHOH HHepT-
HOCTH BOJHBIX Macc 03epa.

Ilpy GoabIIOM [PHTOKE ONPECHEHMIO IOABEPraercss 3HAYHTENLHO GOJb-
1151 Y4CTh aKBATOPHH. ¥ BeIMUHBIIHACA OATIOP CO CTOPOHBl MiiH, oTTecHs s 60-
Jiee MUHEPanu30BaHHYI0 BOAY Ha BOCTOK, 34T yAHSET ee OCTYIIeHHe B 06paTHOM
Hanpasjenuu. K Tomy ke, BO3Bpar co-
Jieii B o3epo ¢ GeperoB IpH UX 3aTomJje-

Yy olee]

HMY TIPOMCXOJUT TPEHMYIIECTBEHHO B :
Bocrounom banxame. B pesyaprate  gg A
TpajHeHT MMHEpaNH3alud B 3anafHoi I / :
4aCTH 03epa Majaer, a B BOCTOWHOH —  ,, /|
‘Bo3pactaet. Pacnpenenenne MuHepamn- 7 | {
3aMH B 3TOM CJy4ae HOCHT Xapaxrep, A /
M300paKeHHBlA NpH Nomomy Kpusoit [/ 37 v At
TOTO- K€ PUCYHKA. //

Comocras/ienue BeJHYMH DACXOMOB 27
Ynu B pacemoTpenHsle epHOb IOATBEP- Pd//
XKAaeT clejadBnil BHBOA. Tak, cpefiHe- o0 e /q
rofoBoit pacxoj Wau 3a muoroseruui
nepuox 1912—1930 rr., B TeueHne KOTO-

poro nabofancs cnaj ypoBHeH, cocTas- 7
a5 457 m3/cex, 32 TEPHON Ke HOXBEMA
ypoBHelr 1952—1957 rr.— 502 m3/cex.
OTOT BaxKHBI B NMPaKTMYECKOM OTHOUIE-
HYM BBIBOJ HeOOXOIMMO HUMETb B BULY
IpH NPOEKTHPOBAHHYM MEPONPHATHEH,
CBSI3aHHBIX C M3bATHEM CToKa Wuu.
3HaunTebHOE H3BATHE CTOKA MOMKET Ha-
PYUINTb CYIIEeCTBYIOMHME XapakTep pac-
TipefieieHN st MUHePAJIN3aLUH ¥ NPHWBEC-

2 3 4 &5 6 7 8
Paionsr 03epa

Puc. 65, Mamenenne MHHEDaNH3aNHH BOXK!
03. Basxam mo ero AnHHe.

I — B KOHLle XJHTEJbHOrO Cnaga yposHeH
(1929 —1931 rr.); I — BO BpeMst HHTEHCHBHOIO
nogbema ypoBHed (1953—1958 rr.). Ha ocu op-
JIHHAT OTJIOXKEHb! BEJHYUHL MHHEPaJU3al Uy BO-
Abl (CPelHIe 334 MePHOR XA KaxAoro r3 palioHos
mo aaHkeM Taba. 37), Ha ocu abcuuee — pac-

TH K TOMy, UTO 3allafiHasg dacTh 03epa,
SIBASIONLASICH BaXHBIM HCTOYHUKOM BO-
nocHabeHust, OyLeT UMeTb BOAY jJaxe
foJsiee MHHEPANM30BAHHYIO, UeM OHA ee

CTOAHHA LEHTPOB KAaXJOro BhigesneRdoro paliona

oT noc. Bypy6afitan B HanpaBieHUH NPOXOJb-

HO# oCH o3epa. Beauunuwsl cpegHel Munepanﬂ-

331U YCJOBHO OTHeCeHbl K LLEHTPaM COOTBETCT=
ByIOWHUX palioHos

umesna B 1929—1931 rr.

BuusinMe peyHoro MpuTOKa Ha pachpefesenue aGCOMOTHBIX BeJHIAH MHU-
HepaNU3aliK BOABI MOXKHO TAK/Ke BHeTh Ha NPHUMepe 10r0-3anajiHoi 4acTy 03epa.

JLns atoro cpaBHMM KapTy pacnpefenenud Cl' B 310il yactn osepa B 1941 r.,
coctasyennyio 1. P. I0nycoBuiM (cM. puc. 58), ¢ KapToH, COCTABIEHHOH, N0 Ha-
mKM JaHABM, 32 1956 1. (cM. puc. 49). [Ipexje Bcero ofpauiaer BHEMaHUue He-
KOTOpOE pa3siuuKe B HanpaBjesuu usonuaui. B 1941 r. ux mpogosbnoe Hanpas-
JleHue (IO OTHOLIEHWIO K MejMaHe o3epa) OblJO BEIPAXKEHO MeHee sPKO, YeM B
1956 r. Usonunnn 90—210 m2/2 B 1941 r. pacmosarajuch jaxe nonepex o3epa.
QG6bsICHAETCS 3TO ONATL-TAKH pexXuMoM npuToka Wiy, 3Havennsi pacxofoB pe-
KH B TH TOJBI OBUTH OJMHAKOBHL (CpefHEeroAoBol pacxos y ypounma Yiu-Ixap-
Mma B 1941 r.— 559 u3/cex, B 1956 r.— 560 m®/cex). Ho 1941 r. npeawecTBoBa
nepuon criana, a 1956 r.— nepuof nofbemMa ypoBHE (B COOTBETCTBHH C PeKHMOM
croka). ITosToMy B TIEepBOM Cjydae YCJOBHSA sl PACHPECHEHUs [Oro-3anaiHoH
yacTH o3epa OpLIM MeHee GIaronmpusiTHLL, 4eM BO BTOPOM. B pesynbrate 3TOr0
H abcomoTHble 3Havenusi Konnenrpauuit Cl' B Gombiueji yactTy paccMarpuBaeMo-
ro paiiosa B 1941 r. 6siu Ha 40—60% Brinze, yem B 1956 r. IT0 XOpOLIO BHAHO
TaKxe u3 Ta6a. 38, B KOTOpo# TpHBENEHH! cpeiuue, Habmonasmvecs B 194},
1956 u 1957 rr., BeJMYMHB MHHEPAJH3AUHH BOAB! AJ151 KAXKJ0TO U3 JieBATH pau-
OHOB, BhIEJEHHBIX B 3Toit yactu osepa [. P. IOnycoBem (puc. 66). Munepanu-
sauust Bogsl B VI—IX paiionax B 1941 r. Geuna B cpenneM Ha 40% Bbiue, uem
B 1956 r. Munepanusanus xe B [—V paitonax, Hao60poT, Geiia Ha 25% MeHb-
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-me. Tlocnennee 06cTOATENLCTRBO, MO-BHAUMOMY, OGbSCHAETCS TeM, 4To B 1941 r.
- OCHOBHA# 4acTh pagdor, Kax ykaswsaer [.P. IOuycos, Onia BhIMONHEHA mnpm
BeTPax IOXKHHIX pyMOOB, CIOCOOCTBYIOILMX DPAaCpeCHEHHIO TPHYCTheBOH yacTm

osepa. Hawmu e pabotel B 1956 r., Ha060pOT, NPOUSBOAMJIKCE NpH TipeoGa-
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Pnc. 66. PafionupoBanne Ioro-
sanafigoil 4acTH osepa
(mo . P. IOuycosy)

JAIOIMX CeBepo-BOCTOUHBIX BeTpax (puc. 67, /).
YkasauHoe oObACHEHVE HAXOJAUTCS B COOTBETCT-
Buu ¢ BeiBogamd I'. P. IOHycoBa o poJsid CrosHO-
HArOHHBIX $BJIEHHH Ha MUHEPaJH3aLHUI0 BOJHL.
Ha ocHoBanuY TpOBeACHHBIX HCCHENOBAHUH UM
YCTAHOBJIEHO, YTO B Pe3yjbTaTe HAroHa BOABI,
06YCJIOBNIEHHOTO CeBePHbIMH BeTpaMH, ee MHHe-
pasiu3anus B TOM WM HHOM palioHe NOBHIIAeTCH
B CpPeiHHX YCJOBHSAX HArOHA He MEHee YeM Ha
15%, a B yC/IOBHSIX CHJBHBLIX HAlOHOB HE MEHb-
me uyem Ha 30—40%.

CrenoBaTenbHO, HEYCTOMYHBOCTb BeJIHYHH
MHHEpa/IM3alUH BO BPEMEHH B OTAENBHEIX pai-
OHAaxX o03epa, WJ/UIOCTPHpYeMasi, B YACTHOCTH,
Tabn. 38, o0bsICHfAETCS H3MEHUUBOCTHIO PAacXo-
JoB MaM ¥ 4acTHYHO CTOHHO-HATOHHEIMH fBJIE-
HUsIME, - VI3MeHeHusi, oOycJjOBJIeHHBIE HepBOH
NPUYMHOH, COBEPIIAIOTCS MeJJIEHHO, HO 34T0 OHU
HocaT OoJsiee YCTOMUMBHIN xapakTep. Hanpotus,
H3MEHEHHS MUHepanu3anuy, oOYCJOBJIEHHBE
CTOHHO-HATOHHBIMH SBJIEHUSAMH, IPOUCXOAAT 3HA-
4uTe/IbHO ObicTpee, HO, HAXOAACH B NpAMOH 3a-
BHCHMOCTH OT BETPOBOTO PEXHMAa, OHM, KaK K
nocJelHuH, MeHee YCTOHYHBHI.

Paccmorpum, Kakue pas/iudHsg B pacnpefie-
JIEHHH BeJMYHH MUHEpaJH3alHU B 03€Pe MOTYT
Habuozarees B 6o1ee KOPOTKHE IepUoAy!. B uacr-

HOCTH, CPaBHVM pacnpefesieHue MUHEpanus3auun

B 1956 u 1957 rr., T. e. B TepHOAL, OXapak-
' TepH30BaHHbIE HauGoJiee MONHEIMH AaHHBIMH (puC. 68). Kak BHAHO, HEKOTOpHie
H3MeHeHHs NPOU3OILIH IVIABHBEIM 00pa3oM B 3aIIaf{HOM YyacTH 03epa, B BOCTOUHOM
e — MHMHepaJH3anus NpakTHYeCKN ocTanach Takol xe, Kakol Geiia B 1956 r.
Munepanusauus Gosbiieil wacTh 3ananHoro Danxama CHHSHJIAch B CpPEIHEM
Ha 10%, 1. e. B 1957 I. mporcxoAMiIo fasnbHeliniee onpecHeHye, 06YC/I0BIEHHOe
IIPECHOBOJIHBIM HJIMACKHM INPHTOKOM. Hapsuy c 3THM, MUHEpaNH3alusl YacTu
o3epa, TPUJEraloed K I0T0-BOCTOYHOMY NOGEPEXbIO U HENOCPEACTBEHHO K TIPO-
JHUBY Y3ynapau, Bospocia Ha 17%. Ilpuuyuny 3Toro, BO3MOMKHO, CJELYeT HC-
KaTb B HAaroHe COJIEHOH BOAR! ¢ BocToKa. CorocTaB/ieHHe BETPOBLIX SIBJICHHN, Ha-
6Ji0flaeMblX BO BpeMsi NPoBefeHusi Hamu pador B 3anagdoM banxame B 1956 u
1957 rr., noxaseiBaer (CM. puc. 67), uTo BeTPoBOH pexum B 06a 3TH NepHoia

Ta6auna 38

Munepaausauus BOAbl B Joro-zanajgHoii yactu o3. baaxaw (B 2/.4)

Pajions loro-3anafHofl yacTy o3epa

Toxnt
I la I | 11 v A" VI VIl VIII X

1941 10,30 | 0,54 | 0,43 | 0,58 | 0,60 | 0,76 | 1,09 1,33 1,58 1,90

1956 | 0,54 | 0,47 (0,62 | 0,68 | 0,80 | 0,80 | 0,94 1,07 0,96 1,28

1957 | 0,70 | 0,50 | 0,90 | 0,70 | 0,80-( 0,90 [ 0,90 0,90 0,90 1,40
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6bl BecbMa cXonHbIM '. B o6oux ciyyasix mpeo6najanyi ceBepo-BOCTOUHBIE W
I02KHBIE BETPHI 3HAUHTENbHOH ckopoctd 2. BoaMoxHo, uto 8 1957 r. B Kakoii-To-
NepHof, OPeAecTBOBABIINE Hamkm paboTaM Ha o3epe, HAOMONANHCh CHJb-
Hble BeTPE!I BOCTOYHHIX pyMOOB, HATHABLIME COJIEHYIO BOAY B H3YYaBUIHMICSA HAMM
pation. K coxajnenuio, ¥3-3a OTCYTCTBHS JAHHBIX, HaMH NPH IOCTPOEHHH PO3BL
BETPOB OblJI Y4TEH BCEro JMWIIb NATHAHEBHHIH NepHOJ, NpefuecTBOBABIWIHE Ha-

yany pacor.
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Puc. 67. Poabl BeTpos B0 BpeMma paboT skcmefmumii B 3anagsom Banxawe.
I — sa nmepuox ¢ 20.VI no 18.VII 1956 r., II — 3a nepuox ¢ 25.VI nmo [0.VII 1957 r.

Fanee 8

Brime otMeuasioch, 4To MexAY yeThsaMH pek Mau u Mp naxopurca ueGonb-
mIoH MeNKOBOLHHH palioH, MHHEPaNK3aIus BOAL B KOTOPOM Bcerfa Onijia BHIIE,
yeM B NpRJIEralomuX uyacTax osepa. VI3 puc. 68 crenyer, uto sfecy B 1957 r.
MHHepaJu3auus BOAL 0Kasanachk B cpefHeM Ha 23% Boine, yem B 1956 r. Tlpuuu-
Ha yBeJIMUEHHs MHHepaJu3alHM B 3TOM palioHe npu Habumopaiomemcs: obuiem
pacIpecHeHHU He COBCeM sicHAa. B JionoJsiHeHHe K yKa3aHHBIM Bblille cooOpaxe-
HMAM I10 TIOBOAY TOBLIIIEHHS] 3/1eCh MMHEPaAIU3allMH BOJbI, 1O CPABHEHHIO C NpH-=
JIETAIONIUMY YACTSAMH 03epa, MOXKHO €llle BHICKA3aTh IIPEANONIOKEHHE O BO3MONK~
HOM BHIKJIMHHBAHYWH B 3TOM palioHe NOA3eMHBIX BOJ C BLICOKOH MHHepaJu3a-
nuedi. Takum o6pasom, pa3iuyHas MMHepaJH3aliMs B PA3HEIX 30HAX 03epa, KaKk
CJIeiCTBHE CTOKOBBIX U BETPOBHIX ABJNEHHH, HAOMIOAANACh HE TOJNLKO B AJHTE/b-
Hble TIepHOALI, HO XOPOIIO 3aMeTHA H OT I'OAa K rojly; IpHueM HanboJiee NOABEp-
’K€Ha M3MEHEHHSM B 3TOM OTHOUICHWH 3aNajlHas yacTh o3epa. BocTouHas xe ero
9acThb, BBHAY SHAUMTEJBHON yAAJeHHOCTH OT ycThsl Mnn u Gonee opsoposHoro
COCT2Ba BOAHI, XapakTepusyercs Gojiee YCTOWUHBBLIMH TIOKa3aTeJsiMH MHHEPaJIHU-
samuu. [nst TOoro uroOwl 37eCh NPOM3OLLIH 3aMETHHIE H3MEHeHus, TpeGyercs
3HAUUTEJbHOE BpeMd. )

Bompoc o xapakrepe pacrnpefiejieBdsi MHHEPaNH3aluH B 03€pe B 3UMHUH Ne-
PHOL TOKa OCTaeTcsi OTKPHITHIM. [Jo 3TOMY BONPOCY HMEIOTCS JHIIb JaHHblE
I'. P. IOnycora (1959), orHocsimuecs K Ioro-samajinoi uyactd osepa. Opsako
CAeJaHHLIE MM BHIBOZALI, HA HAII B3TJIfJ, HEAOCTATOYHO OCOCHOBAHHL.

Ilo muenuo T'. P. 1OnycoBa, npu Haau4duMH Ha o3epe JeJOBOrO NOKPOBA H,
c/efloBaTeNbHO, NMPU OTCYTCTBHH CIOHHO-HATOHHBEIX TeyeHMH, NpeCHble HJIHii-
CKHe BOJbl B IEPBYIO o4epefib HaNpapJsioTC BJOJb BOCTOYHOTO H IOTO-BOCTOU-
Horo moGepexuii osepa (a He K 3amajHOMY, KakK JieToM). DTH paHoHpl 03epa
TMIOJIBEPTaloTCsl PaCNpecHeHUIo, HaX0AAMKecs: e 3/leCb MHHEepPaIM30BaHHbBIC BOADL

1 Pos BeTpOB NOCTPOEHB! MO JaHHBIM METEOCTAHUHH, PpacmoJioeHHOR B I. Danxam

(exxenuesHue samepsl B 1, 7, 13 u 19 wacos).
2 Bo spema paGor B Bocrounom Banxame (netom 1956 m 1957 rr.) mpeo6napanu cepepo-

BOCTOUHEIE BETPHL.
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Puc. 68. Pasnnuua B MUHepanusauuy BoAu 03. Banxam B 1957 r. no cpaBHenHio ¢ 1956 r.

(8 %)

OTTECHSIOTCS K 3anajHoMy H CeBepo-3amajHoMy NobepexbsM, T. €. pacripe-
JeseHne MMHepaJu3alyd BOABl B IOr0-3amafiHoil 4acTd o3epa B SHMHUH NepHOZ,
TIPOTHBONOJIOKHO pacrpefesieHHio B Nepyof, KOTAA 03epo CBOOOAHO OTO JbAA.
Sror BuiBoA I'. P. I0HyCcOB chenan Ha ocHOBAHWM aHa/ju3a HANpapB/jeHUH H30-

amunit Cl, SO, u HCO; y ceBepo-3anagsoro no0epexkbsl B 3UMHMI TIEpHONL H
BO3poCIIeli MUHEPANU3aLUUK BOALL B 3TOM paloHe 3MMOM 110 CPABHEHHIO C JIETOM.
3uMHHe padoThl BROJL BOCTOYHOIO MNoOepexbsl 0ro-3amafHod YacTH osepa
YKa3aHHBIM aBTOPOM He HPOBOLUMJIHCH (CM. pUC. 57), B NOITOMY BHIBOJ O MH-
HepaaH3alpl B 3TOH 4acTH o3epa, CHeNaHHbill TOJBKO HA OCHOBAHHHM HANpas-
JICHHS! M30JIMHUE Y IPOTHBONOJIOXKHOTO Gepera, HaMm IIpeACTaBJisleTcss HeLOCTa-
TOYHO OGOCHOBAHHLIM. 3HMHee K€ yBeJHUeHHe MHHepasiH3aluu BOABl BIOJbL
ceBepo-3anafHoro nobepexbst (Ha 19,5%), mo Hamemy MHeHHIO, CJeLyeT pac-
CMaTpHBaTb TOJBKO KaK pe3yJabTar JeRooOpa3oBaHud.

XoTs Mbl B He MMeeM cOOCTBEHHLIX HaG/ONeHMH MO paccMarpHBacMOMY BO-
1Ipocy, HO BCe 3Ke ToJjiaraeM, 4To OONIHi XapakTep pacrpefiesleHHs BeJHYHH MH-
Hepasu3aluy BOIHL B 10FO-3aMafHON Y4acTH O3epa W BO BCEM O3€Pe B IEIOM 3H-
MOH Jlo/KeH ObITh IIPHMEpPHO TAKHM XKe, KaK U jeToM. HUKaKHX 0CO6BIX NMPHYHH,
HapyLIAIOMUX ero B 3UMHHUI niepuof, HeT. [loctynaenue B 03. banxam Bop Miu,
ABJISIIOIeeCs TJIABHEIM (PAKTOpPOM, OIpelessiOUM XapakTep pacupefesennd
BOJAHBIX Macc, HaOMoaeTcsl KaK JeToM, Tak U 3uMmoii. Vimes B BUAY pacnosoxe-
HHe ycTbsi VI 1O OTHOILEHHIO K 03epY U MOPGHOMETPHIO 03epHOH KOTJIOBHHH,
HaBPSAJ JIL MOXKHO 0KHJATh KAKOT0-J1u00 Ce30HHOTO H3MeHEeHHs B HalpaBJeHUH
TeyeHusi. B pesynbTare Jefoo6pasoBaHusl yBeJquuKBaeTcs abCOMIOTHAS BeJH-
YNHA MHUHEpaJIH3alKK, HO He XapakTep ee pacnpefenenns. K ToMy e pocT MH-
Hepanusaluu B pesy/bTare JefooGpa3oBaHysl Y 10r0-BOCTOYHOTO TMOGepeXbs
03epa JomKkeH ObiTh Gosiee 3HAYUTENbHLIH, YeM Y CEBepO-3alajHOro, TaK Kak
rJyOHHBI Y TIEPBOTO B 2-—3 pas3a MeHblle, YyeM y BToporo. KoHeuHO OKasbiBaeT
BJIMSIHHE OTCYTCTBHE B TeYEHME IIAATH MecsleB CTOHHO-HATOHHBIX TEUEHHH, POJIb
KOTOPBIX, KaK ObLJIO NI0KA3aHO BhIILE, JOBOJBHO Besiuka. OfHAKO, YUHUTHIBAS OI-
Pee/IeHHYI0O HHEPTHOCTb BOAHBIX MACC, 3TO OOCTOSITENILCTBO JOJKHO, NIO-BHAH-
MOMY, IIPHBECTH TOJIbKO K GoJiee NJaBHBIM NepexofaM BeJMYHH MHHepaJH3aliH,
K MEeHBIIHM HX IPajueHTaM II0 aKBAaTOPHH.

Pasymeercsi, 3TH noJIoXKeHMs HOCAT JIMIIb NPENNOJIOKHUTENbHEH XapakTep.
Jasi Gonee ocHOBATENBLHOrO pelleHHs AAHHOTO BONpoCa TPEOYIOTCS Crenyalib-
HBle Ha6/ofieHusi, Xots 6bl B BHJe GoJiee WM MeHee NMOAPOOHON THAPOXHMHYE-
CKOH CheMKH 03epa, NMpoBeNeHHOH B KOHIE 3UMEL, M WX JajbHelmee CONOCTAaB-
JIEHHE C pe3yJIbTaTaMH JIETHHX Ha6JofleHui. o o
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5. OCAAKOOBPA30BAHUE B O3EPE

B rsase VI 6uio yCTaHOBJEHO, YTO PEKaMM, NOA3EMHBIMA BOLAMH H aTMO-
cdepHBIMH OCaKaMH BHOCHTCS B 03. Dajxam orpoMHOe KOJIHYECTBO JIErKo-
pactsopuMeix cosieit. Tak, C peyHHIMM BOAAMH €XErogHO TOCTYNaeT B 03epo
okoJ1o 4,07 MJH. m coneil, Tof3eMuble BoAbl NpHHOCAT 1,35 MJIH. m U atMocdep-
Hele ocankud — 0,31 man. m, a Bcero — 5,73 mMau. m conet/rop. Ilpu ykasan-
HOM MOCTYIUIEHHH CyHIECTByIoiee B Hacrosimee Bpems (1956—1957 rr.) ko-
JIMYECTBO PACTBOPEHHHIX B o3epe coselt — 305 MiH. m — Morjio GriTh HaKOM-
JIeHO Bcero aumb 3a 53 roga. Eciu Ha oCHOBaRHH NoA0GHOro pacuera Gynem
CYA¥Tb O BO3pacTe 03epa, TO NMpHAEM K fBHO abcypAHoMy BuiBoRy. HecooTser-
CTBHE MEX]Y CYIIECTBYIOUYM COJIEBHIM 3allacoM 03epa M He3HAUMTeJbHHEIM CPO-
KOM, B TedyeHHe KOTOPOTO OH MOr' ObITh CO3/iaH MOHHBIM CTOKOM 3a CYET mepe-
YHCJIeHHBIX HCTOYHHKOB, MOXHO OOBSICHHTb TOJNBKO NOCTOSIHHOH yOBUIbIO coJieit
u3 ozepa. Oguum U3 BUJOB TakoHl YOBUIM, HECOMHEHHO, fBJISIETCS BbINAJEHHE
B OCAllOK BHOCHMEIX B 03ep0 KapOOHATOB B BHJE HEPACTBOPUMBIX COEJMHEHHH,
B YACTHOCTH, B BUJE KapOoHaTa Kajblus (Kanpuura).

Ca” 4 2HCO; = CaCO, + CO, + H,0.

JT10T npouecc, HabGMOAdeMbld BO MHOTHX COBPEMEHHLIX BOJOEMaX, pacno-
JIOXKEHHLIX IVIaBHHIM 00pasoM B ApUAHOH 30He, OOBSCHACTCA PAJOM NPHYHH.
OnHa ¥3 HHX 3aKJo4aercs B U3MEHEeHWH COOTHOIIeHWHH HOHOB, YYaCTBYIOMIHX
B KapOOHATHOM pAaBHOBECHM, NpH CMEUIeHWH NpecHbIX THAPOKApOOHATHLIX BOJ
€ cosieHofI BOAO# 03ep H Mopeil, B KOTophle 3TH BOZAb NonafawT. «IIpu cHabHO
BOo3pociiell HOHHOW KOHUEHTpauuM KozpdHUHeHT aKTHBHOCTH ABYX3apsafHOro

uona COs ymenbinaercst HecpaBHeHHo OwlicTpee, yeM y HCOs, 1, ciefioBaTesibHoO,
kouueutpanust CO; orHocurensHo HCOj; yBesnnuuBaercs COOTBETCTBEHHO YMeHb-

WeHH0 K0ahhUIHERTOB akTHBHOCTH, T. e. yacTb HCO3 nepexonut B8 COs» (Ane-
kuH, 1953, crp. 251). OgHako npH noctosiHHOM Hajauyuu B Bofle Ca” yBesu-

yegne CO; orpanuyuBaeTCs MpPOU3BEJeHHeM PAaCTBOPHMOCTH TpYAHOPACTBOPH-

moit comu CaCOs (Lgaco, = 3,6 -107°%), u nostomy manumHee KosudecTBo COjs
nepexoiur B ocafok B Buae CaCOs. dtomy crmocobeTByeT TakxKe To, YTO BOAA
OOJILIIMHCTRA 03ep M Mopel apuAHOH 30HBI NOCTOSHHO HAXOAMTCS B COCTOSHHUH
TiepechilleHus KapOoHaToM KalbLus. Dospuryio posb B mpolecce OCaXAeHHs
KapOoHATOB HrpaeT TaKxkKe XKH3HENeSTeJbHOCTb PACTHTEJBHBIX M KHBOTHBIX
OpraHu3MoB, Haceasiomux sojoembl. [lepBrle, ydactsys B Ipoluecce (OTOCHH-
Tesa, moryiomaioT u3 Bofsl COz, BTopble AJSI HOCTPOEHHS] OPraHHU3MOB H3BJIe-
KaT u3 Bofsl HemocpenctBenHo CaCOs. B ofoux csayuasix paBHoBecHe CABH-
raeTcs BIPABO, T. €. B CTOPOHY OCaXAEHMHsS KapOOHATOB.

H. M.-Crpaxos (1951, 1954) oz kapGoHaTo06pa30BAHUEM B IIHPOKOM CMBIC-
Jie TOHUMAaeT IIpollece HaKomJeHNus Ha Ane 6accelina kapGoHATOB, 06pasylomuxcs
B pe3yJ/ibTaTe: ) XUMHYECKOro OCaxAeHHs (XeMOTeHHbH KapboHart); 6) >XKusHe-
JleSITeIbHOCTH  OPraHu3MOB, HACeJSIOUMX BojoeM (OHOreHHBIH KapOoHar);
B) NpUHOCA H3BHe (TeppHreHHbIfl kapOoHar). VM BbifesneHsl CleAyIOLkEe YeThpe
OCHOBHBle (paKkTopa, BJMsAWIKe Ha (opMHpoBaHHe KapOOHATHBIX OCAJKOB:
KJINMaT, B KOTOpPOM pacmnoJaraercsi 6acceifiH, pesped BofocGopHOH momianu
U WHTEHCHBHOCThL €e JeHyJalu#, JUTOJOrHYecKHil COCTaB MOPOX, CJararmux
BOLOCOOPHYIO NJIOMWANb, H, HAKOHENl, (H3uKo-reorpadMyeckuii THN BojgoeMa Hu
€ro THAPOXHMMYECKHE OCOOEHHOCTH.

PaccmarpuBas kapGoHaTtooOpaszoBaTe/ibHBI TIpolecC B KPYINHBIX BOAOeMax
apuHoi so8s — B Yepuom, Kacnuiickom u Apansckom mopsax, H. M. Crpaxos
OTMEeYaeT, YTO BOAA BCeX YKA3aHHHIX BOJAOEMOB B TedeHHE KPYIJOro roja B He-
CKOJILKO pas nepechieHa KapGoHaToM Kajblus, T. €. KMEIOTCH YCJOBUS JJis I0-
CTOSIHHOM ero Cajxyu xuMmuueckum nyteMm. Hapsany ¢ 3TuM, B BOAOEMH! TIOCTYNAOT
GOJIBIIHE KOJMYeCTBA TeppHreHHoro kapGonara. OfHako 37ecb pPe3KO COKpa-
I aeTcss BO3MOKHOCTB -GHOTEHHOrO BbIAETeHUs] KapOOHATOB, TAK KAaK OpTaHHYe-
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CKMH MUP BHYTPHKOHTHHEHTAaJIbHBIX MODEHl ¥ 03ep 3acyIJIMBOA 30HH OT/IHYaeT-
¢ OT OPTaHHYeCKOrO MHpA HOPMaJbHBIX Mopeli GeAHOCTBIO CBOEro I'pYNNOBOTO

" 1 BHAOBOTO coctaBa. [losTomy Befymas posab B Kap6oHaTooOpasoBaHuM B BOJKO-
eMax apuHOH 30HBI NPHHANJEXHT XEMOTEHHOMY Kap6oHATy, BTOpOE MeCTo

3aHHUMaeT TEPPUreHHBIH M Toc/efHee — GHOTEHHHIA 1.

Pacnipeenenne B JOHHBIX OCaJKax cofiep:kaHuil kapOonara xanpuus (B %)
3/leCh TIOJIHOCTBIO CBSA33aHO C «pasbaBjieHueM» OCafKOB OOGJOMOYHEIM CHJIMKAT-
HBIM MaTepHajoM, NIOCTYNalomuM B Bojoemul. B UepHoe mope 06n0MOuHBIE Ma-

‘ TEpHaJl IOCTYNAeT OTHOCUTENBHO PABHOMEPHO IO BCei nepn(pepnn, MdKCUMaJib-

HO pasbaBnss KapOoHaTHEIE MaTtepuasa B npubpexse. [Tostomy kapGoHaTHOCTH

' 0CajIKOB TaM-TaK:Ke PABHOMEPHO pacTeT OT OeperoB K LEHTPaJbHOH yacTH Mopsl.

B ocanxax Kacnuiickoro mMopsi, B pe3y/abTaTe OfHOCTOPOHHETrO NHTAHHS 00/10-
MOUHEIM CHJIMKATHHIM MaTepHajoM C 3amafa, co cTopoHsl KaBkasa, o6nacTb.
MakKCHMajbHBIX KOHNeHTpanufi kapOoHaTOB CMelleHa Ha BOCTOK. B Apanbckom
MoOpe KapOoHATHOCTE OCAAKOB BO3PACTAeT OT AeNbTORLX 30H Amy-Ilapby u Cuip-
Jlapen K ueHTpasbHBEIM TIJyCOKOBOAHBIM uacTaM. KoJuuecTBeHHO KapOoHAT-
HOCTb JOHHBIX ocafxoB (mo CrpaxoBy, 1951) xapakTepusyercs CJeLyiOIIHUMH
WHTepBaNaMi 3HaueHuit (B %): .

HepHoe Mope <10+>60

Kacnniickoe Mope < 5-+>50 (makcumym 95,8)
Apansckoe mMope <1050 ( » 68)

TlpeumyliecTBeHHO 510 NenuToMOpdHELE KapOoHAT Kajblus, o6pas3oBaB-
HIKHACS XMMHYECKUM IIyTeM B BHJE KaJbLMTA, 8 TAK:Ke BHECEHHBIH peKaMH B BH-
Ae ToHUaime#l oGIOMOYHON MYTH.

KapGonar mMarausi B 0cajikax BCTpPeUdeTCsl JULIb CIIOPafAKHUECKH ¥ CORepKa-
HHe ero IPH 3TOM HeBeJHKO — OT JEeCATHIX jofel mpouenrta go 5—6%.

A6cosmoTHas MHTEHCHBHOCTH KapGOHATOHAKOIJIEHHST B PACCMOTPEHHBIX BO-
JiloeMax COCTaBJ/IfieT B TNOpPsiIKe BO3PACTAHHsI HENpepHIBHLIN. P

Yeproe wmope < Kacnufickoe mope < Apanbckoe Mope.

HanGosee ¥HTEHCHBHO M SIPKO MPOLECC OCaKAEHNS KapGOHATOB BHIpAKEH B
03. banxam. B sanaguoll yacTd aToro BofoeMa B GOABIIHX MacmiTabax MEeT Xu-
MHYECKOe OCaXKJeHHe KaJplluTd, B BOCTOUHON — KajbLNTa U JOJIOMHTA.

BrepBoie Ha CBfI3b Xapakrepa KapOoHATHBIX OTJIONKEHHH B 03. Banxau ¢ ero
rugpoxumuein obparuny Buumanue B. II. Konmwmn (1945) u H. M. CrpaxoB
(1945). B. [. Kormun mMeTamopdHU3alHt0 HOHHOTO COCTaBa BOJBI 03€pa CBSI3HI-

_Baer ¢ 06pasosaﬂﬂem H3BCCTKOBLIX M H3BECTKOBO-J0JIOMHTOBBIX OTJIOXKEHHUH B

ogepe. H. M. CTpaxoB mNpefjoKu/l TEHETHUECKYIO CXeMY AOJOMHTOOGpasoBa-
Hus. CoryiacHo 3Toff cxeme, JIOJIOMUT HPEACTABJISET OCAZOK XEMOTE€HHOTO Tpo-
HCXOXKJEHHsI, KOTOPLIA BhINajaeT H3 Boawsl o3epa npu pH = 8,8+ 8,9.

Onnako B cBoell Gosiee nospueit pabore H. M. Ctpaxos (1951) mocsie Heynas-
IIMXCs 71a00PaTOPHBIX ONBITOB MO OCaXKAEHHIO JOJOMHTA U3 HCKYCCTBEHHO IIpH-
TOTOBJICHHOH Oanxaiuckol Bofwl (B OCajoK BN/ KapOoHAT KalbLusl U OC-
HOBHBlE COJIM MATHHA) JaeT HeCKOJbKO HHYIO CXeMY JHOJIOMHTOOOpa3OBaHUS.
Jonomut obpasyercst B JiBe CTajiu: B MEPBYI — U3 BOJHL BEINIAfaeT OCHOBHAR
yrieKuc/aas cojb MarHusl, BO BTOPYIO — IO BJHSIHHEM JABYOKHCH YIJVIEPOAR,
BBIJeJISIIOWeHCS Y iHA, IPOMCXOHT YCPEAHEHHE OCHOBHOM COJIM MAaTHHUS K 06be-
JVHEHHe ee C YIVIEKHCJBIM KaJibIHeM B MOJIEKYJY JAOJOMHTA, T. €. JOJOMHTO06-
pasoBaHue TNPeJCTABJEHO TPOIECCOM AHAreHETHYeCKHM 2,

1 MckmouenHe cocTaBJsieT ApanbCKoe MOPe, Tie TepPHTeHHb KapGOHAT CTOHT HA MepBOM
MeCTe, 4 XEeMOTeHHHI Ha BTOPOM.

2 A, B. Kasakosum c corpyannkamu (1957) Takike GENIO YCTAHOBJEHO, UTO B YCIOBHAX
Temnepatype 15—24° u npH NapuHalbHOM HaBJEHHE YIVIEKHCJOTH, OTBEYAIOMEM HOPMAJBHOMY
aTtmocdepaomy, Aonomut B cucTeme CaO—MgO—CO,—H,0 ue o6pasyerca. IIpu Temmepatype
20—24° B noNAX BEICOKHX M CPeAHHX KOHUeHTpauuit CO; B OHRYIO (hasy BHNaganu KapGOHAT
KajbHs H OCHOBHHle KapGoHaTHl Maruus., [oMOMHMT ocaxaaicsl TONBKO NPH BRICOKHX TeMIepa~
Typax (60 u 150°) u noBHeHHOM napuwanbhoM Aapientn COj.
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Bonpoc 06 ocaakax 03. Banxam nofpo6Ho paccmarpuBaercsi B MOHOrpahuu
. I'. Canoxsukosa. - (1951). B pesyabpTate MHOrojierHeii paGoTsl MM COCT@B-
JIeH pAA KapT pacnpejeseHus oCafkoB Ha JHe 03epa, B YaCTHOCTH, KapTol pac-
npefesieHns cyMMbl KapOGonaTos (puc. 69) ¥ fosoMuTHOCTH KapGoHaToB (puc. 70).
[lpuBofvMble KapTel AAIOT fICHOe NpENCTaBJEHHE O KOJHYeCTBax XKapGoHAarToB,
BXOASIIUX B COCTAB JOHHLIX OTJIOMKEHHH, H O XapakTepe HX pacnpefeseHus.
MouiHOCTE COBPEMEHHBIX OTJIOKeHHH KoJebjercss oT 2—3 cm B NpOJHBax Jo
7 m — B OTHEJIBHBEIX HACTAX 03epa M B LieJOM no o3. banxam cocraBnsier He Me-
nee 2—4 m. Hackonbpko MoxkHO cyauTh 0o faudbpm 1. . Canoxeukosa, 3aKo-
HOMEpHBIX M3MEHeHHMH B CYMMapHOM COAepXKaHHH KapOOHATOB B BepPTUKAJBHBIX
KOJIOHKax JIOHHBIX OCaJlkoB He OOHapy:KeHO (Mo KpakiHeli Mepe, 0O TJ1yGMHHI
1,0—1,2 m). Kak yBuauM HUXKe, cTpaTuduKauus Ha6mopfaercss TONBKO B OT-
HOWIEHUH COMlePKAHUST B OCaAKaX HAOJOMUTOB.

PaccmarpuBas renesuc kapbonaros, JI. I'. CanoxHukoB, UCIONB3YS. LaHHLE
B. JI. KoHmmuHa, paccuuTaj TPOM3BEJEHHMsS AKTUBHOCTEH MOHOB, BXOASIIUX
B MoJiexyay xanpluta u josomuta. JI. I'. CanoxHEKOB npHille] XK BHIBOLY, YTO
npouspefenue aktupHocteli Ca u CO’; noctosHHo mo Beefi AJuHe 0O3epa
(6,80 -10"® —9,97 -107®), nmpousBenenue e akrtuBHocTedt Ca'*, Mg u COj,
HenpepbBHO BO3PAcTas C 3amlaja Ha BOCTOK, JIOCTHTaeT CBOEr0 MaKCHMAaJjbHOIO
U TIOCTOSIHHOTO - 3Hauenus: (1,67 -10713) TojibKO B JByX BOCTOYHHIX TJI€cax.
Ilo MHEHHMIO YIOMSIHYTOTO KCCJIEOBATeNs, 3TO YKA3BBAET HA TO, YTO YIJIEKHC-
JB KaJblMH HACHINAeT MJM HECKOJIBKO IepechilliaeT BOAY O3epa HOBCIoAY, KO-
JIOMHT K€ — TOJILKO B JIBYX BOCTOUHBIX Tuiécax. [103TOMY KambLUT MOMXKET Bbl-
Nagarh B 0CAf0K BO BCEX YaCTHX 03€pa, JOJOMHT e — TONbKO B BOCTOUHBIX
nnécax. Takoe TOJKOBaHHE XOPOLIO COOTBETCTBYET XapaKTepy pacnpejeseHus
9THX OC3JKOB Ha JiHe 03epa.

OnHako cjefyeT 3aMeTUTh, YTO TOBOPUTH O NPOU3BEAEHHH AKTMBHOCTEH HO-
HOB, CJIATAIOUIMX MOJIEKYJy JOJOMHTA, MOkKajayH, MOXKHO OblO OBl JIHIIL B TOM
csiyuae, ecyid Gbl OH BEINIAZAAJ B OCAJ0K HENOCPENCTBEHHO U3 BOAHL. [TocKONMBKY XKe
Y3 BOJIH BLITIAfla€T CMech KaJbllHTa C OCHOBELIMH KapGoHATaMu Mardus, To pac-
yeT npousBefenus akruBHocTel Ca'r, Mg:* u CO’; aBasieTcss H3BECTHHIM YHPO-
meHneM Gosiee CJAOKHON KapTHHEL H He HMEeT TeOPeTHYeCKOro OOGOCHOBAHHS.

B Tabn. 39 pas KaxkAoro u3 BOCHMH PajfiOHOB IpHBeNeHb! CPeIHHE BeJHYHHBL
npoussefienns aktuBHocteft Ca u COj, a TakxKe BeJHUMHBI COOTHOLIEHHS Pa3-

JIMYHBIX GOPM YTOJNBHOH KMCJOTH U OnpefiesisieMble MMM 3HaueHus pH, moay-
ueHHble MO HamwM JauueiM. Coflep:Kanie MOHOKapOGOHATHEIX HOHOB PacCUMTHIBA-
JIOCh Ha OCHOBAHMM JI@aHHBIX O BeJHYHMHAX IuesoyHocTd ¥ pH mo dopmynam,
npusefiennsM B paBotax O. A. Asekuna (1954) u II. I1. Boponkosa (1951).
Pacnpesiesienne B osepe Beqvuud pH rnokasano nmxke (puc. 85,). 3Ha-
YeHHe NEepPBOH KOHCTAHTHL JMCCONMANNH YrONBHOH KHCIOTH B3ATO MO XapHEAy
u Jesucy (Harned a. Davis, 1943), suauenne BTOpoif KOHCTaHTHl — No Byxy
# Xapseio (Buch, Harvei a. oth., 1932). Tlpu pacueTrax y4MTHIBaJIUCh TemIle-
parypHble M3MEHEHHMs! KOHCTAaHT . ’

Ha puc. 71 mocTpoeBb! KpuBLIE, NOKa3bIBAlONMe M3MEHEHHe B BOJE 03epa
B BOCTOYHOM HampaejeHun npouspelenns axrupHoctefi Ca'* u COj. 3xech xe
TPHUBEIEHBl COOTBETCTBYIOUMe KpHBHE, nosayyennble Jl. [. CanoxXHMKOBBIM
B 1941 r. Xapakrep KpuBBHIX OfMH H TOT xke. CpelHHe BeJMYMHBI NPOU3BeJE-
HMSI AKTHBHOCTEH IIOYTH He MEeHSIIOTCS B HANpaBJeHHM C 3amaja Ha BOCTOK.
Bosiee BHICOKME, IO CPAaBHEHHMIO C HAHAEHHBHIMH HAMH, 3HAYEHHS IPOU3BEJEHHH,
nosyuenHsle B 1941 r., o6psacustorcs teM, 410 J. I'. CanoXHMKOBLIM JJ151 pacueTa
Gbuin Mcnosb3oBanbl fauuble B. JI. Kowumua, B KoTophix copepxanue COJ,
onpeneisiBiieecsl THTPOBAHHEM, $IBHO 3aBbIIIEHO.

Crenenb HACBHHIEHHOCTH BOJH KapOGOHATOM Kasblls BHIPAXKaeM 4epe3 OTHO-
weHye HabogaeMoro npousselenust aktuBHocrell Ca'- u CO"; K TeopeTHuecKoit

1 3pauennst KOHCTAaHT (NpH { = 20°) caenyiomme: K = 4.15.10~7, Ky = 3,34:10-11,
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oL TaGauua 39

Hekoropre siemenTsi KapGOHATHOrO paBHOBeCHs B Boie 03. Baaxaur

T HCOy, | €O/,
] e-uo/%/u X e-monl};’/ﬁ“x Co - .
.- . . X103 X 10~ . . 142,
. é By o/xe H H%};ﬁo(‘k)' : - o Lt "]x
a ue fu P z-sxe/a X | Y% mofelt | % momed | -moau/axX | X[COs"1X
& %10~ | oT cymmst | oT cymmm | - X107° x10-%
2 Kap6oHa- | kapGoHa-
:8 TOB TOB
1956 ropx
. ' ‘ 3,64 8,19
1 0,74 0,59 8,70 3,80 | ggo 20 0,92 | 26,1
. 4,12 10,4
2 1,04 0,55 8,69 42 | 75 | 23 0,88 27,5
4,72 13,8
, 70 il Rk fukud Al
3 1,30 0,51 8, 5,00 | &7g 3.0 0,85 29,4
4,99 15,7
80 ik i st A
4 1,40 0,50 8, 524 | 555 33 0,85 33,4
7,14 33,3
5 2,59 0,41 8,95 7,80 %5 s 0,65 36,5
7,96 47,6
6 3,15 0,39 8,98 8,90 9—47— —5’—9" 0,57 41,3
10,5 81,5
7 4,58 0,33 9,04 12,1 W W 0,45 40,2
. 14,7 100,0
8 5,25 0,31 9,06 13,7 32.0 8.0 0,35 33,5
1957 rogx
3,74 10,5
1 0,82 0,58 8,65 3,9 9——7,5 ——2’5 0,92 32,4
3,97 9,5
2 0,92 0,57 8,66 4,17 9—8,0 ———2’0 Q,72 22,3
4,62 13,6
3 1,26 0,51 8,76 4,90 9——7,0 ’—_—3’0 0,80 28,2
" . 5,25 | 16,6 :
4 1,52 0,50 8,77 5,58 36,8 —3’7 . 0,83 i 34,4
. a 90 - 7,26 34,4 )
) 5 2,56 0,41 ‘ 8, 7,95 9—%5’7 ———4,3 0,70 40,4
: 8,03 65,8 o
6 3,25’ 0,39 ‘ 9,02 9,35 9.4 —7,7 0,60‘ 60,0
. . 10,2 104,0
7 . 4,56 0,33 9,10 12,3_ W W '0,45 51,2
. 11,1 121,0 : :
8 5,25 0,31 9,13 13,6 3.4 9.6 0,45 ' 52,4

BEJIMUMHE IPOU3BEAEHUS PACTBOPUMOCTH. SHAUCHUE IOC/IEAHEH BETMUMHE IPH pac-
yeTax npuHaATo 1o Barren6epry (Wattenberg, 1933) (npu 20° Lcaco,= 3,60 -1079).
PesyabraThl pacueroB, CAETAHHBIX JJIS KaXKIOH CTaHIMH, HPUBENEHH B BHJIE
KapT Ha puc. 72. Kak cieayer M3 3THX KapT, BOJa 03epa Be3lle CHJBbHO Iepechl-
mena CaCO;. [lepecounenyie HeOAMHAKOBOE H PACTET B BOCTOYHOM HarpaBJeHHH
OT JABYKDPATHOTO J0 ABEHAIUATHKPATHOrO (B OTHENBHEIX CIy4asx IO CEMHAAIa-
THKPATHOr0). 3HAYHTENbHOE IIPECHIIeHHe IPHPOXHBIX BOX KaDGOHATOM KaJIbILHsI~—
siBJieHde Hepenkoe. Tak, HanpHMep, JIETOM B [IOBEPXHOCTHHIX C/I05IX PHIGHHCKOTO
BOAOXPAHW/ININA HACHILEHHE BOAB KApOGOHATOM KasblMsi MPEBHIUANO0 HOPMY
B 58 pas (BoponkoB, 1951), HachimeHHOCTL BONLI HWKHEH BOJITH B JIETHION
mexeHb — B 6,6 pasa (Anekun u MopuueBa, 1956), a HaCHIIEHHOCTH BOMIBI
'OTAeNbHBIX NPYAOB 3ACYLUTHBOH 30HBI — B 19 pas (Tapacos, 1956) ‘u T. X.
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Kak nokaszaau O. A. Anekun u H. Il. Mopuuepa (1957), o1Ha H3 npHuHH
5TOrO SIBJIEHHSL 3aKJIIOUaeTcss B CTAOMJIM3HPYIOUEM A€HCTBHH HA KapGOHATHYIO
CHCTEMY OpraHHYecKoro BemecTBa. Hinke yBHAWM, 4TO mepMaHraHaTHas OKHC-
JISIeMOCTh. BOARl 03. banxam yeennuuBaercsi or 3,74 me O/4 B 3anajHOH uyace
ogepa ! jo 4,78 me O/2 — B BocTOUHOH 2. DTO, NO-BHAMMOMY, CIIOCOGCTBYET yBE;
MYEHHIO NEepPeChIeHHOCTH BOJbl KapOGOHATOM KalbLHsl B TOM Ke HanpaBjeHuH.
CorsiacHo jaanbHEHIIHM MCCJIefoBaHUAM TeX e aBTopoB (1958), rymycoBbie
BemecTBa ynepxkuBaioT BeinageHne CaCO; M3 pacTBOpa ML JO ONPeleieHHOrG

1777 , AT
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§ 2 . [ e T T e — 19572
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4ar L v ,M ;] = 19562 |
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:- Pue}71. Xapaxtep uamenenns nponssefennii aktuenoctedl Ca™ u COs'' no annne osepa - !
i

nipefiesia H B 3aBHCUMOCTH OT YCJIOBHIH, ONnpelensiioiHX Kap6oHATHOE paBHOBE-
cue, CaCO; nocjie ROCTHMKEHHA €0 PACTBOPOM 3HAUMTEJLHOLO MepPEeChilenns
HayHHaeT NMEPEXOAHThL B OCAZOK, yBJAeKasl 3a coboil H OpraHdHyecKHe BelLIECTBa,
COpOUPYIOLIHECST HA NOBEPXHOCTH KPHCTa/10B. B CBA3H C 3THM HHTEpECHO OT-
METHTB, 4TO C POCTOM KapOGOHATHOCTH OCA/IKOB B O3epe OJHOBPEMEHHO yBEJHYH-
BAeTCS M CONepXKaHHe B HHX OpPraHHY4ecKoro vriaepoja. Tak, B pafioHe yCTha
MM KosnyecTBO OpraHu4eckoro yriepoaa He npessiitaet 0,5%, B OT/I0KEHH X
»Ke BOCTOYHBIX IIICGCOB OHO Bo3pactaer ao 2,56% (Canoxuuxos, 1951). v

YraeKHeabli Kaabliuii B 0CafKaX HaXOAUTCs NPeHMYIeCTBEHHO B BUJE MeEJTH-
TOMOP(HOrO KaJbIHTa; PaclpOCTPaHeH OH NO BceMy. o3epy. OnHako B BOCTOY-
HOM HanpasJeHHH obwas KapGOHATHOCTL OCAAKOB BO3DPACTAe€T W Ha BOCTOKE,
no CanoxHukoBy, gocturaer 70%. OueBHAHO, 3TO HAXOAUTCS B CBA3H C yBE/IM-
yeHHeM B TOM K€ HanpaBJeHHH NepechileHHOCTH BOAbl KapOGoHATOM KalbUHS,
YTO CNOCOGCTBYET BbLAEJEHUIO TOCAENHET0 B OCAMIOK. y

HckmountesibHce cBoeoGpasue 03. DBanxauwr 3akmiouyaercs B oOpa3soBaHHM
B HeM Jjojnomura. [locneguuit obpasyercsi NpeuMYUIeCTBEHHO B BOCTOUHBIX
palionax osepa (u B 3anuBe Ana-Ky.b). B coBpemeHHBIX BomoeMax 3TOT mpoiece
nabmiogaercst oyeHs penko. On uMeeT Mecto B Bosbiom CosieHom osepe B CILIA
(Eardley, 1938), B onnom u3 o3ep, pacrovioxkensblx B lOro-3anaanoit Adpuke
(Gavers, 1930), a Takxe B HeKOTOPbIX 03epax KysiyHIMHCKOR cTenu — BO Bcex
Cy4asaix B YCJOBHSIX apuHAHOro k.auMmara. OIHAKO OJHHX TONBKO 3aCYLLIHBbIX
yCJIOBHH 17151 06pAa30BaHUA JOJIOMHTA, O4EBHIHO, HepocraToyro. [To H. M. Crpa-
XOBY, HEOOXOJHMBIMH THADOXHMHYECKHMH NPEATNOCHIIKAMH AJsi 3TOTO, HOMHMO
1IOBBILIEHHOTO COAEPXaHUSI MATHKs, cayXKar BblcokHe 3Hauenus pH (8,8—8,9
n GoJiblile) ¥ BBLICOKAS! LEJOYHOCTb BOAK. K3 KpyNHBIX- BOLOEMOB, PACNOJOKEH:-
HbIX B apUAHOH 30HE, 3TH TNPEINOCHLTKH BhIpaMeHbl HanboJjee SPKO Y osih
Dajxalll B BOCTOUHOIl €ro 4acTH:

Ulenou- é

HOCTb, |

M2-3K8'A pH :
YepHoe mope . . . . . . . . . 3,14 8,36 g
Kacnuiickoe mope . . . . . . . 3,62 8,47 :
Apannckoe mope . . . . . . . . 2,59 8,32 i
Osepo Basxaw (B BocTOuHOM yacTh) 13,7 9,10

[To3TOMY H3 MepeyVCJEeHHbIX Bhillie BOLOEMOB J0JIOMHUT OGpa3yeTcsl TOJbKO
B 03. Dasxam u rnaBHeIM 06pa3oM B BOCTOYHBIX MJécaXx, TAe ero CORepiaHHe

1 Cpennee M3 onpefleflennil Ha 33 cTaHUHAX.
2 Cpennee u3 onpefleieHuit Ha 26 cTaHUHAX.

11 M. H. Tapacos H . 161
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npesocxonuT 50% oT cymmbl kap6oHatoB. JloJisi e KajbLHTA 3Jech COOTBET-
CTBEHHO majaer. B Apyrux yacrtsix osepa JOJOMHTHOCTb OCafKOB 3HAUMTEJNbHO
HHXKe H cocTtaBasier aumb 10—15% oT cymmbl KapGonaTos.

Becbma XapakTepHbIM SBJSETCS pacrpefiesieHHe COAEPKAHHN AOJOMHTOB
B 0Cajikax no BepTukanu (puc. 73). B Tex paiionax osepa, rie B HacTosmee

Lasromumnoeme  xapboramob, 3,
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| Puc. 73. ViameneHHe AOJOMUTHOCTH OCaj- T
KoB 03. Banxawl no BepTHKaJBHBIM KO-
= roHkam (ctauuua Ne 11 pacnonoxena B
saquBe Anakynb, craanus Ne 32 u
Z,J[IL— | 38 — B Bypato-Two6uHckoM nJece)
$ (Crpaxos, 1945)

BpeMsi TPOMCXOAMT AOJIOMHTOOODasOBaHue, ¢ YrayO/eHHeM B TOJMLY OC3AKOB -
AOJOMHTHOCTbL TOCJAENHHX najaerT. B HaumeHee NOJOMHTH3HPOBaHHHIX paHoHax
JIOJIOMHTHOCTb B BEPTHKA/NbLHBIX KOJOHKax He Mensercs. H. M. Crpaxos sty
0cOGEeHHOCTL OGBACHAET TeM, YTO Danxamckuil BofoeM B JIELHHKOBBIH MEpHOR
H B 310Xy TasiHUs JIEAHHKA N0 CBOEMY THNY NpHOAMKA/ICA K OOLIYHBIM O3epaM
TaeXHO-TIOA30NMCTON 06acTH. YCJOBUH ANl o0pasoBanusl JOJOMHTA B TaKOM
BoJloeMe He OblJI0 (CofepKanne Martus, wenoyrocts ¥ pH mansl). Brocaeacteuu
KJHMAaT CTAHOBHJICS Gojiee 3aCYIJIMBRIM W 3aTeM Tiepelueyl B COBpEMEHHLIH, npu
KOTOPOM COBJAJUCh YCJOBMSI, HaOMoNaeMble Tenepb, T. €. «BOSHHKHOBEHHE [0-
JIOMHTHEIX ocafikoB B Dbanxaule ectb HemszOexkHoe CJIe[icTBUE BCeHl ero nocJe-
JIeIHAKOBOI ucTopum» (1945, crp. 64).

Pacnpefiesienue B AOHHBIX OC3fiKaX KapOOHATOB, ONPe/e/IsieMOe YUCTO XHMMH -
YeCKMMH MPOLECCAMH, NPOUCXOASIIEMH B 03€pe, B 3HAUUTEJbHOH Mepe 3aBHCHT
Takxke ¥ OT THApofvHaMHuecKux dakTopos. HeoGXoAuMO OTMETHTD, YTO OTHOCH-
TesbHAst 6EAHOCTH OpPTaHUUECKOro MuUpa 03. Banxam o6yc/1oBAUBAET HHUTOXKHOE
CcollepKanue B OCaJAKaX 03epa KapOOHATOB OPraHOTEHHOTO NpOHCXOXAenus. Mx
coziepanne He mnpesbimaer 1—2% oT obme#l maccel xapbonaToB (Crpaxos,
1951). Kak yBuiuM HECKOJIbKO HHXKe, peliaiouiee Mecto (okoao 66 %) specn 3a-
HHMaeT XeMOTeHHbill Kap6ouar, ocTasnbHble 34 % NpUXOAATCS HA OO KAPOOHATOB
TEPPHUTEHHOTO TNPOWCXOXKJAEeHUs. B palione, -TpuJeraomeM HENOCPEACTBEHHO
K feabTe p. Wiu, w3-3a pas6aBneHHst KPYNHbIM OOJOMOUHBIM CHJIMKATHHIM Ma-
TepuasioM, KapOOHATHOCTb OCAJKOB TOHHKeHa (cM. puc. 69). OpHako Aanbiie
Habmopaerca GoJbluas 30Ha, BLITAHYTAs 10 XOAY TeueHHs C BHICOKOH KapGoHaT-
HOCTBIO OCaKoB. B HanpaB/ieEuH OT JieibTH Ha BOCTOK 3T@ 30HA TOCTENEHHO CY-
JKHBaeTcs U Hcuesaer. [lo-BUA¥MOMY, B AAHHOM paiioHe 03epa TPOMCXOAHT CeliH-
MEHTALHUS OCHOBHOH MAaCChl TeppUTeHHOro KaneluTa. [lanplie Ha BOCTOK BJHA-
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'mre TEeppUredHoro MaTepuaﬂa yMEHbu_lde’l'Cﬂ HB BOCTO‘{HbIX paHOHaX Ha nepBoe
‘MECTO BBICTYNAKT KﬁpGOHaTbl XE€MOI€HHOr'o HpOHCXO)KILeHHﬁ 9TO BIIOJIHE coma-

CyeTcsd C H3MeHEHHeM HpOBpﬂ‘lHOCTK BO)lbI o3epa B' "BOCTOUHOM HaﬂpaBJIEHHH

‘(cm. puc. 36). Pas6ap.isiotilee feficTBHE OGIOMOYHOrO” CHIMKATHOIO MaTepuasna
“CKaspiBaeTcsi U B HeGOJBIIMX TIPHAENbLTOBLIX paiflonax fpyrux pek (Kaparas,

Ak-Cy, Jlenca), rie xkapGoHATHOCTb OCA/IKOB U npoapaqHOCTb BOJIbl 03epa TaKKe
HEeCKOJIbKQ TOHMXKEHDI.

Bosbluoe 3nauenne B pasmeriendn KapOoHaToB Ha ZHe Gacceiina Umeer 1npo-
[ecc nepeHoca TeYeHUsIMH TOHKHX OCAIKOB, B3MYUHMBAEMbIX YACTHIMH MU CHJIbHBI-
MH BeTpamH, B I'1y6OKOBOAHbIE HaCTH 03epa. DTHM MPOLECCOM MOXCHO OOBACHUTH
HH3KYI0 KapOOHATHOCTb OCAfAKOB B MEeJKOBOAHOI 10T0O-BOCTOHUHOH YAacTH 03epa.
YcnoBusi pJaisi XMMHYECKo# CajKu 3[ech BHOJIHe G1aronpusiTHbie (BbICOKOe 3HA-
yenye pH, 3HauuTeNbHOE IepechliliieHne CaCOd) HO o0pasyoluecs 3/lecb Kap-
60HATEL B KOHEUHOM' HTOTe OTJlarawTcsi B OoJiee Iy0OKHX yacTax o3sepa.

Taxkum ofpasom, cnennduutocts  KapOoHaTooGpasoBaTe/IbLHOTO — Ipoliecca
B 03. Banxaw B nepByio oyepelb onpefensieTcsi ero THAPOXUMHUECKUMH 0COGeH-
HOCTAMH. Dosbliioe 3HayeHHe HMeeT TakxKe nepepacnpezxeneﬂue KapOoHATOB Ha
IHe GaccefiHa NoA AeHCTBUEM TEUeHHUH.

Brimre 6Bl paccyMTan MOHHLIA CTOK pex, BNajaoulux B 03. banxai, ¢ yue-
TOM OCAXKIEHHS KaJblMTa M JoJOMHTA (cM. Tabsa. 18) a TaxkKe MoOCTyIJeHHe
coseii ¢ atMochepHBIMH ocagkamd (cM. Taba. 11). DBwuwio nonyuedo, uto u3
4,07 MaH. m coJiell, BHOCHMBIX €XKerofiHO B 03€po pekamu, TosibKo 1,09 Man. m uper
Ha TOMOJIHEeHHe ero coJieBoro 3amaca, a u3 310 Toic. m coJiell, BHOCHUMBIX &TMO-
chepHbIMH OCaZKaMH, Ha IIOTIOJIHeHHe coJieBoro sanaca uper 150 Twic. m. Oue-
BUJIHO, uTO 00mias pasuuua B 3,14 man. m (2,98 man. m—uasa pex'u 0,16 maH. m—
sl aTMOc(PepHBIX OCAJAKOB) ‘CJAraercs M3 CJIeLYIOUX BeJH4YUH (B MJH. m):

Ocepalouiyii 1 Ha AHO KadpUHT U jpojomuTr . . 1,94
. Bugeasomascs cgodoanast COz .. o . . . . . 0,86
HO" ... . . .. .. ... ... 034

Becero..... ... 314

~ Eciy BCMOMHHM, "4TO .B 03eDO €XerofHO NOCTYNaeT OKOJO O MJH. /m B3Be-
TUEHHBIX BElleCTB, B COCTaBe .KOTOPBIX COlep:KUTCH okojio. 20% kapboHaToB
‘kalbuust H MarHusi, TO TOJYYHM, UTO CyMMAapHOe ocaxjeHue KapBGOHATOB
Ha AHO o3epa coctaBasier 2,94 min. m/ron. [lpuuem us Hux npumepHo 66 %
BbIflaflaeT U3 pacTBopa B peayanaTe XHMHYECKHX TIPOLECCOB B BOJOEME (Xemo-
reHHpifi KapOoHat) 1 -okoJo 34% npHHOCHTCS B BHJAe B3BeCeHl B IOCTYNAIOLUX
B 03ep0 BOAAX (TeppUTeHHbIH KapOoHAT). DTH LHPPLL NOUTH COBIIAAAIOT C AAHHBIMHU
(70 1 30%), npusoaumeiMu H. M. Ctpaxoeim (1951). OGpasoBaBiuascsi npu pas-
JIOKeHUH GukapGonaTtoB cBobogHas CO, (0,86 MuH. /m) YAaCTHYHO pacxoJyercs Ha
(OTOCHHTETHYECKHE TPOLlecChl B BOJOeMe, YaCTHYHO Bbljessercss B aTMocdepy.

CBoeo6pasueM ruapoxumuu o3. banxauwr B 3HauuTenbHOH cTemeHd o6ycsio-
BJIEHO W TO, YTO M3 KPYMHBLIX BOAOEMOB, PACTOJIOXKEHHbIX B apUAHOH 30HE, Hau-
GoJiblLilast a6COMOTHAS HHTEHCHBHOCTh KapOOHATOHAKONJEHHS (BCJEACTBHE NPO-
TeKaloWKHX B 03epe XHMHUECKMX IpolieccoB) HabofaeTcss UMEHHO y 03. Daa-
xaut. ITo naunbiM, npuBefeHHbiM B pa6ote H. M. Crpaxosa (1951), MoxHO npH-
O/IM3UTENBHO CYJAHTb O CKOPOCTH HAKOIJIEHHSI Ha JHe HEKOTOpbiX GaccefiHOB,
‘PA3JIMUHBIX TO renesHcy KapboHatoB. HyxKe mpuBesieHbt COOTBeTCTBy}oume nd-
_pbl (8 @ Ha 1 cu? 3a 1000 ner).

Teppureunnit biorenubii XemoreHHblﬁ

l;ap_GOHaT kapboHat kap6onar Bcero

Uepnoe mope . . . . . . 2,2 0,9 4,3 7.4

Kacnuitckoe mope . . .. . 3,5 0 1,4 6, 8 . 11,7

Apanbckoemepe . .. . .. 2,6 1,2 5,6 19,4
Osepo Banxau: : ‘ . B '

no H. M. CTanOBy ' 9,2 Cneanl 24,7 30,9

no M. H. Tapacosy 7,0 » , 12,5 7 19,35
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W3 s1ux uudp cienyer, uto no CKOPOCTH HAKOMNA€HHs KapGoHAToB, 06p: a-
BABIIMXCA XWUMHUECKUM IiyTeM, o3. Banxaw cTout sanexko Bnepefd APYrux sos
J0eMOB. 3& CueT XMMHMYECKHX TpOLECCOB 3Jech, 110 HAlIMM AAHHBIM, Ha 1 cu?
nosepxHocty AHa 3a 1000 sier Boinapaer okoso 12,5 ¢ kapGonartos. Cymmapuoe
xapﬁoHaTOHaKon.neHne sflech jgocturaer 19,5 e (HCXOlIHM H3 TUIOWAAH O3, ban-
xaul B 15,5 ThiC, Ku3). i

Takum obpaszom, B pe3y/bTaTe OCaXKIEHHA XUMHUECKH odpasy}omuxcyi B
03epHOH ‘BOAie KapOOHATOB, HA TOMNOJHEHNe HaXOAAIerocs B PAaCTBOPEHHOM CO-
CTOSIHMH COJIEBOTO 3anaca osepa uAeT He Gosee 45% OT obuiero KoJHYecTsa co-
Jef, BHOCHMBIX B BojioeM *. ITo 06CTOSTENLCTBO ABJSIETCS OLHOM H3 TPHUKH He-
COOTBETCTBHMSI MMEIOWIerocst B HacTosimee Bpems B 03. Banxam sanaca conefi co
CPOKOM, B TeyeHie KOTOPOTO STOT 3amac Mor o6pasoBaThes.

Brinagenne B ocajox Kakux-nubo -Apyrux coJei, Kpome Kanbuma H JoJo-
MMTA, B YACTHOCTH, CEPHOKHCJIONO KaJBLHMA, NPU CYLIECTBYIOHX B’ osepe ycJo-
BHSIX, MaJI0 BEPOSITHO (MaJjioe coflepykaHKe B BOJ€ Kallbllisl, KOTOPHIM. BhNafaer
B BHJe KapOoHAaTa B CHJY MeHbllled PAacTBOPHMOCTH TNOCJEHEro, CPaBHUTENLHO

HEBBLICOKOE Cojepixanue SO, u neGobuuas Mrmepa.nnsauuﬂ osepa)

6. FH}IPOXMMHH O3EP NMPHUBAJIXAWIbA

Hyxe paccmoTprm jIBe TPYNNBL 03€P, PA3JIHYAIOWIXCSl TeHE3UCOM HOHHOTO
coctaBa: oszepa penptol Mau n [Ipubanxamckue constupie (¥ conouosa'rble)
TlepBple. M3 HAX OCHOBHBIM HCTOUHHKOM NHMTAHMSI MMEIOT WJIHACKYIO BOAY,
BTOpble — CBOMM [HTAHUEM CBsizaunl ¢ 03. Danxau. Takum oGpasoM, BCE; OHY
BXOJAT B OCILYIO B3aMMOCBSI33HHYIO CHCTeMY:

03. Baaxaw ‘
| o=
|

[Tpubanxauckue .
coJIfiHbIE O3epa

—

p.Uan

1
} )

o3epa zesbTel p. Man

paCCMOTPEHHe CHCTEMB! B 1i€JIOM TO3BOJISIET BHISCHHTL OCHOBHHIE 3Tallbl MeTa-’

MOp(H3alKMHK BOIL OT NpecHoH TuApoKapOoHaTHoH Bomsl Mum po cy.nb(pa'mblx
M XJIOPHAHBIX BOA CamMocajiouHbiX osep IlpuGanxambs.

Oszepa aenbtTs p. W au Belie yxe otmMeyanocs, 4To fAesbTa Tpes-
CTaBJISIeT CJONKHYIO CHCTEMY MHOTOUHCJEHHBIX NPOTOK, 03ep ¥ 60JIOT, IOKpHI-
THIX HENPOXOAUMBIMH 33POCJ/ISIMK TPOCTHHKA (cM. puc. 14 u 15) u obnaparomumMu
PasJIMYHOM CTENEHBIO BoJoOOMEHA ¥ MHHepa/au3auned BOLBL.

[IpeacraBJienne 0 XMMMYECKOM COCTABe HEKOTOPHIX BOAOEMOB JIe/1bThl MOMKHO
COCTaBMTb HA OCHOBAHMH JAHHBLIX, TIOMeleHHbIX BTabs. 403. HecMotpa na pas-
JVYHE YCJIOBHH OKpYXKEeHUS o03ep, pasOpPOCaHHbIX Ha OoJibLION TePPUTOPHH
(oxosio 6000 xm2), B XUMHUECKOM COCTaBE WX BOABI UMEETCS MHOTO CXCOAHOrO,
3aBHCSILEro OT obuiero AJs HUX HCTOYHHMKA muTaHus — p. Wan.
¢ 2710 BHAHO Ha rpadHKax CBf3H COCTaBa BOAbl 03P ¥ NPOTOK AEJIbTH € MH-
Hepasnu3auueil (puc. 74). Pas6poc Touek 3jech JOBOJbLHO 3HAYHTEJbHBIH, HO
BCE JK€ TI0 HMUM BO3MOKHO MPOBECTH YCPeMHsUIMe KpuBble. MuHepajusanus
06c/IeloBaHHBIX B JlesibTe BooeMoB 00bluHO coctasisiet 0,2—8,2 2/ke. Ilpu sToM
MMHEepa/aM3alis TPOTOK H INPOTOYHHIX O3ep, KaK NPaBUJIO, HEe TMpPeBbilliaeT

1 Ha camom JZesie 3Ta nudpa faxe HeCKONBKO HUIKE, TaK K3K H3-33 OTCYTCTBHS JOCTOBEpPHBIX
HaHHLIX NPH pacyeTax He YYHTHIBAJOCh OcaxeHHe KapGoHaTOB, COfepXalluXcs B MOA3EMHBIX
BOAAX.
~ 2 Kax ycranosneno JI. K. baunosnim (1956), Bhinafense runca us Boas! ApanbcKoro Mopst
TIPOMCXOAMT JHILL' NIPH COJIEHOCTH, npeBbluaoment 279/,

3 MecTomnonoxene NYHRKTOB yKasaHo Ha pHc. 13,

165;
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MuHepaausannd Hiu B nernuii nepuos (0,25—0,35 2/4); B 03epax xe ¢ 3aTpyAHEH-
HbIM BOLOOOMEHOM M TOJIHOCTHIO H30JIHPOBAHHBIX MHHEPAIH3allH s 3aMETHO BO3pa-
CTaeT ¥ B OTAEJbHBHIX CAyuasx pocturaer 20 .u Gosee TpamMMmMoB Hal k2 (cM.
tabn. 41, 03. Ne VII). Kak BHAHO, H3-33 NUTaHHA 03ep WJIUACKOA BOXOH XuMuye-- -
CKHIl COCTaB 03€pHOH BOABI B HHTepBaJe HeGOJNbIIMX 3HAYEHUH MHHEPaJH3alhu
(0,2—0,5 2/.1) B obuiem TakoB ke, Kak H y Mau (puc. 74 u cM. puc. 44). Bmecre
C TeM C POCTOM MHHEPAJIHM3ALMH 3aMeuaeTcsl YMeHBIIEHHE OTHOCHTEJNLHOrO Co-
zepkaHus cynbpaToB B 03epax no cpaBHeruio ¢ Mnu 1 nosblenne xapGonatos.
H XnopunoB. Bonee HarnsaHo 310 BHAHO Ha puc. 75, HA KOTOPOM B OAHOM H
TOM K€ MaciuTabe COnoCTaB/ieHpl rPapUKH CBA3H COCTABa C MHHepanu3auue 1s
Wy, BomoemoB JllesibThi ¥ 3amafiHoii 4acTH 03. DBasxai.

Ecan Bona Wau, no xaaccudukamuu O. A. Anekuna, umeer uuiexc Cof,
TO osepa 1no COCTaBy HX BOJEL- pacnonaraxoTca B PAN, XapAKTepH3yeMbiil HHAeK-
camu C3F2, C5 ™ ™ < N, € Takue pas/iudKs, OUEBU/IHO, CBABAHDI C TEM, UTO
B YCJOBHSIX, TOCHOACTBYIOIIHX B JesbTe, HeH30exHbl GHOXHMHUECKHE TIPOLECCHL
Xecynbdarauuk K Kak pe3ysabTaT MX — Cofoo0pasoBanue. Kak moxasanu k-
CriepHMEHTANbHBIE KCC/iefloBanusl, TipoBefieHHne A. P. BepHepOM u H. B. Op-
noBckuM  (1948), B mouBax J BEepXOBOAKAX UEHTpajibHO#l Dapabil B ychoBuax
33COMIOHEHHBIX MOYB GOJIOTHOTO MOSCA, NPH Y4aCTHH cynbcbanenyuup yromHux 6ak-
Tepuil IPOHCXONUT HHTEHCHBHOE. BOCCTAHOBJIEHHE CYJbDATOR, H.-00pasoBanke.

COlII:Il BaKTepHH BoccranapiuBaoT SO, go S” (CaS, MgS NaoS) a sartewm:

NaoS - COo -+ HQO NaoCO3 -i—

HJTH
: NHQS *;* 2COZ + ZHQO e 2N3HC03 + Hgs.

(@6pazoBanne coibl GMOXMMUUECKHM NTyTeM B Boflax Kasaxcrana, B TOM Yucje
u B Boflax Miniickoit Bnanuusl, pasee otmeudn E. B. [Tocoxos (1946, 1955, 1958).
To xe siBnenne nabmopann WM. H. Antunos-Kapataes u I'. M. Kajiep B npupou-
HBIX CIOSIX NMPYAOB, pacnonoxkeHHwlX B Kamenuoil crenmu (1954). -

YcJ10BHA, TOCTIOACTBYIOIIKE B JeJbTe, BIOJIHE GlaronpHsTCTBYIOT paccMar-
pUBaeMOMY mpoueccy. 3ZeCh HMEIOTCH JYToBO-COJOTHHE IMOYBH B KOMIJIEKCE
C COJNIOHYAKaMH, 03epa NOKPHITHl HENPOXOAUMbLIME 33pOCJ/SIMU TPOCTHHKA, BOAA
MHOTHX 03€ep 3acTOHHAaf M COAePHUT MHOTO opranuyeckux Bemects. JI. 1. IHtyp-
MoM (1934) B anatornuHsbix ycaoBuax (B 3anuse Ana-Kysnp) Obiati HaHlIEHbI Cynp-
aTpesynipywoume OakTepun.

Cnepyer oTMeTHTh, 4TO B GOJILIIMHCTBE Cly4daeB paccMaTpuBaeMbifi nponece
HAXOAMTCH B CBOeH Havua/jbHOH cTajuu. B MHOrouucsneHHBIX MpoTOKax, rie aHa-
3po6Hble YCJIOBHS OTCYTCTBYIOT, OH He MAET COBCEM, M BOJAA IIOJHOCTEIO MAEHTHY-

Ha naniickolt Boe (CTF). B BoZoeMaXx e, rje CO3AAIOTCH NEePEdHC/ICHHbIE BEILIE
YCJIOBHSi, TOT TIPOLECE YIKe CTAHOBHTCS 3aMETHHIM M IVIABHBIM 00PA30M MMEHHO
UM 00yCJOB/IeHbl OTMEeUeHHbIE Pa3HYUA XHMHUECKOTO COCTaBa BOAW B O3epax
XesbTol U B My, HekoTopyio posib B yBe/MYEHHH B 03epax AedbThl OTHOCUTE b~
Horo cogep:xanus vonos Cl’ u Na' + K’ no cpasrenuio ¢ Mlan  urpaior rpysto-
Bble BOAbI, B COCTABE.KOTOPLIX COAEPIKAHHME ITHX HOHOB TOBBULIEHO.

U3 conocrasnenus coctaBos Boint B Miu-u 8 3ananHom Banxame (puc. 75)
BHHO, 4TO B O3epe COAePKaHHe MOHOB Ka/lbLis ‘H KApGOHATAOB. MEHblile, ueM 8
peke. DTo eélne pas CBHAETENLCTBYET 00 OCaXJEHHH TaM KapOoHaTa KasbLus,

Tpubaaxamcxue cCoasiHbB e 03epa, OONBIIHBECTBO M3 KO-
TOPBLIX NPEACTABJRIOT PEJMKTbI COKpATHBINErocs 03. Danxaw, sBASiOTCS XOo-
pollMM npuMepoM JanbHefiiuedl mMeraMopdusanuu Ganxamickoil Bopwl. - Hapsany
C 03epaMmH, MHHEpPAJH3auHsl BOAL KOTOPHIX HE HAMHOTO IpEeBHILAET MHHEPAJIH-
3auuio Box 03. Banxaur, 31eCb MOXKHO BCTPETHTh LBl PsiJi 03ep, HAXOAAUIUXCA

1 Onuthl nokasany, uto 3a 39 Auedi BoccTanamaupanoch oT 25 fo 50% cyandartos, conep-
*Kamuxcs B TPYHTORLIX BOJAAX, M OZHOBPEMEHHO DESKO BO3PACTano KOJHYECTBO KapOOHATCB.
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8 pPas3/iMyHbIX CTAAUSAX [IOCTENIEHHOTO OCOJIOHEHHS], BIJIOTL A0 CAMOCAJOUYHBIX CO-
asxpix 03ep. Bo- Bpems nosieBnix paGoT HaMm yAAnoCh OCMOTPeTb HEKOTOPLIE H3
HHX, HaXoAfUlMeCs TaBHbiM 00pasoM B fipeiesiaX NpPUOPERHOH IOJOCH 03,
Basxan wHpHHOA Ao 3 kM H u3 15 Takux BopoeMoB 0OTOOpaTh NMPobbi BQ.
Asl.  MecTonosioxKeHHe 3THX

osep ToOKazaHo Ha puc. 38, & /__,_.J -
pe3yJabTaTH = XHMHUECKOTO P o :
AHa/M3a TIpUBe/ieHsl B Talul. 0 y.oas _ .
41. Hapsany -c ozepamu aau- | Z/, o 1 ‘ Mo
Holt o 1 xm (Ne 1X u X), z - §
BCTPEYAJNIHCL M COBCEM He- 0
Goabuwive — Ao 40—50 m
(Ne IT u V).

CoctaB Boibl 03€ep He
BCerja onpefesisieTcss ee re-
HesucoM. Hepenko, Hampu- -
Mep, B COCTaBe BOAHI 03epa,
ofpasoBaBiuerocsi, 6e3 com-
HeHus, 3a cueT 03. Banxan,
SIBHO TIpeBajupyeT cofiepxa-
une Cl, conepxanue xe SO,
3aHMMAeT NOJUHHEHHOR TION0-
JKeHHe, xoTa B Dajxamckoft

BOJIe COOTHOIIEHHE 3THX HO- . 2 vt
HoB o6paTHoe. Onpenenen- \Q\;_ ' //

+

8
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i

-504" ] '\\\ 4 ta”
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el
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Codepacanue ugnob, J~ox8

\ 0 L0y g

HOoe 3HadeHue B3JleCh HMeeT ]
VAANeHHOCTb TOTO Uil HHOTO & i 7
o3epa oT 03. banxam u AdH- : / _—
TeNBLHOCTD €70 CAMOCTOSITENL- 4 L
HOFOCyHJ,CCTBOBaHI/IH.OGULHH g 500 900 800 0 500 /ﬂl?ﬂ L1500
3aKOHOMEPHOCTb,  YCTAHOB- R lu""e/”/
JieHHas A npubagxaicKux
03ep, 3aKJ1104aeTcs B TOM, 4TO
UHCTO CyabdarHbie o3epa ‘
SBASIOTCA fHanGO/ee |MOJO-
JBIMK 110 BO3paCTy pacno-
JIOKEHbI Hanéonee GJmsKo
K Gepery o3. Banxau, B To, BpeMs KaK osepa CMELaHHOTO M XJOPKAHOTO THNA
3aHUMaeT 60ibiLell YacThio Haubosee OTAANEHHEE KOTJOBHHBI OT 03. Bajxaw u
ABASAOTCH, 6e3YC/I0BHO, HanboJ1ee CTAPLIMU TI0 BO3PACTY, BCJIENCTBHE Yero ycneuu
HAKONHTb 3HAUUTeNbHOe KosnuecTBo coky (Kopd u Enmosckas, 1936, crp. 139).

Ha puc. 76, na puarpammy B3aWMHOTO DABHOBECHsS Mapbl cojiefi 2NaCl —
MgSO, B npoekunn Eneke (npu 25 u 0°) HaBeceHb! TOUKH CoCTaBa Bojbl 03. Dau-
Xaul, BOAbl BCeX H3BeCTHHIX HaM CoJIsiHpIX 03ep [lpubanxamwbs 0 pek, BNajAOMIHX
B 03. Danxam?l.

Touku cocTaBa Boinl 03.'Basxaw npu Temneparypax kak 25, Tak ¥ 0° Ha
JAuarpamme nonajawoT B noje mupadusaurta. CliefoBaTesbHO, TPH KOHUEHTPHPO-
Banuy Gajaxamckoll BoAbl M3 Hee B NMEPBYIO ouepeflb OYAET KPHCTANJIH30BATHCS
MHPAOUJIAT (B JIETHHX YCJOBHAX BO3MOXKHA NEPEKPHCTANIH3aLMS NOCJELHEro
B TeHapauT). Vi3 AuarpamMmbl BHAHO, YTO BOJABI MHOTHX 03ep GJH3KH MO COCTABY
K 6anXamcKoll ¥ TOYKH MX COCTaBa PACNONAraloTcsi BOMU3U TOUKH BOKH 03. Dan-
Xaml — B WX coctaBe npeobsafanT cyapdats. I'naBHbiM 06pasoM 3To o3epa, 06-
CJIeflOBaHHbLIE HAMH M JeXalide HeAaJeKo oT nobepexbs (HA AMArpaMme OHH

Puc. 75. [ ConocTaBienie- CBsideli cocTana ¢ MMuepanu-
3auuell BOJbI HEKOTOPHIX BOJOEMOB

! — p. Hau; 2 — nporoku H o3epa menbrel p. Hau; 3 — sa-
nagHas yacTb 03, Banxaw

1 an BH‘JHCJIEHHH 0T6paCblBa.ﬂHCb BCe KapﬁOHaTbI KanblHst H MarHHd, KaK COeAHHeHHA,
aunanaloume B oca}lox B, nepsble e CTaAWH KOHHEHTPHPOBaHNA, .
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Puc. 76. Osepa ¥ peku Banxamckoii§ Bnagusm Ha Auarpamme cuctembr Na', Mg, SO4'', Ci’,
H,O B npoekunn Epexe (cnaowdble auupu — npe 25°, nyHKTHPHBe — 1pu 0°).

TemHbIfi KPYXOK — 03epa;’ TeMHbIH TPeYroNbHHK ~— PeKH,

1—22 — gaunwe JI. M. Kcrd n JI. B. Enosckoit {(1936); 23—26 —E. B. Ilocoxosa (1955); 27 —

IO. I. Canoxunkosa (1951); 28—29, /—X u pekn — M. H. Tapacora

Osepa: I—Mannit Ax-Tys; 2 — Boabmoli Ak-Tys; 3 — Benb-Tys; 4 — Bosbwoit Kapa-Tys;
5 ~~ Ar-Uabap; 6 — Canmax; 7 — Kapa-Kyab; 8 — Bokail-Kyab; 9 — Anaraft; 10 — Bapau-Kyas;
11 —Ca6epbek-Kyab; 12 — Kapawaran; 13 — Anank; /4~ Mannili Tan-Uypar; 15 — Ixanranek-Kyap;
16 — Vayn-Tys; 17 — Vaau-Kyas; 18, 19 — Yyukyp-Tys; 20 — Kawmbiu-Bensre; 2/ — Beproi;
22 — Maauit  Ayane-Kynn; 23 — Textypmac; 24 — Kawkanrenrns; 25 — Tepcakkan: 26 — Kok-
Ilom6ak; 27 — osepo Gea Haspanus B pakioHe Bypao-Two6unckoro naeca; 28 — os. Banxam B sanagxo#
yacTu; 29— o03. Baaxam B BocTouHo# uacTu; I—X — o3epa Ge3a Ra3parufi

<P esk-m: I’—iWau, 2°— Kaparan, 3" — Jlenca, 4" — Ax-Cy, §' —~ Asrys

0603HaueHsl pUMCKHMH 1H(pamy). ToNbKO HEKOTOPHIE U3 ITUX 03€p—CaMOCaA0y-
Hple; B HHX BHNAJaeT MHDaGHJIHT ¥ TEHApAHT, KOTOpPhIE Pa3paGaTHBAIOTCH.

B cocTaBe peunpX BOA Take mpeoGnapaiot cynrdartsl. ITpu Temnepatype 25°
ToukH cocTapa BoAn pek Wau, Ax-Cy u Asrys najamT B OAHO nojie C BOROH
o03.Banxam — B nosie MUpabuuTa, TOYKU COCTaBa BoAwl peK Kaparan u Jlenca —
B HloJle acTpaxaunuta. [1pu Temneparype 0° BOAHE BceX Pex NMONafaoT B flofie MUpa-
6uuTa. ' B

B cocraBe BOAB ApYroi#l rpymmsl osep, Hao60poT, Mpeob/afaoT XJOPHAH.
ToyKu cocTaBa BoAbI MHOTHMX 03€p 3TOf TPYNNsl, Aaxe npu 0°, nagaiT B noje ra-
auta, Bce 3T 03epa — caMpcafiouHEle, B COCTaBe TBEpPAbIX CoJieli 03ep Npeol-
JafaeT XJopuCThifl HaTpuil. BoNbIIHHCTBO STHX 03ep PACNoJOXKeHO OT nobepeKbs
03. Banxam na paccTosHuM Gonee 3HAUMTENILHOM, yeM o3epa, obcnefoBaHHbie
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PHc, - 77. XapakTep NOBepPXHOCTH COJAHOTO 03epa B pafione Maiikambic

HaMH (NpuypoueHs K 5—8-KujioMeTpoBoil nipubpexHoii nosoce). Takum obpa-
30M, HECMOTPS1 Ha TO, 4TO OosbLIKHCTBO o3ep [lpubdanxalba UMeNo OgMH H TOT
’Ke HCTOUHHK THTaHHs — Oa/XalcKylo BOAY, H 03e€Pa PacroJoeHbl CPaBHH-
TeJIbHO HEJANeKO APYT OT APYra, B XMMHUECKOM COCTaBe UX BOMAKL HMETCH 60Jib-
e passinuus. [IpuuuH pasHooOpasns COCTaBa BOAbl COMNSHBIX 03€pP MOXKET GbiTh
neckosibko. E. B. Tlocoxop (1955) paet xparxuil o6sop runores, no-pasHomy
TPAKTYIOWMX 3TO fBJEHHE. :

1. B. H. AuukuHs o6bsicHsieT pazHoo0pasue coCTaBa BOJbl B GIH3KOJEXKAIINX
o3epax BiusinHeM BeTpa. [1o ero MHeHHUIO, BeTep BLIHOCHT IJIaBHLIM 06pasoM riay-
GepoBy cosb, XJIOPHCTHIA »ke naTpuil octaercs B osepe. E. B. Ilocoxos cuuraer,
YTO TaKoe OGbSCHEHHE HeMb3sl MPU3HATH YAOBJIETBOPUTEILHLIM, TaK Kak B Cy-
XHX COJSHBIX 03epax Cyab(aTHele COJiM CBEPXY CObIYHO OBIBAIOT MPHUKPLITH Ta-
qautom. OfHaKo B CBSSH C 3THM CJAelyeT OTMETHTL, UTO OUEHb Y4acTo, 10 HAlIWM
"Ha0JIIOleH|SIM, TIOBEPXHOCTh COASIHBIX Touuy o3ep [lpubGanxawbs npencrasiser
CJIOM  TONUMHON B HECKOIbKO CAHTHMETPOB PbIXJIOH, Nerko#, mnbiieoGpasHol,
JIerKo pasBeuBaloLleiics BeTPOM MYIIOHKH 06e3B0XXeHHOro Mupabunuta (puc. 77).
Ha peanbrocTs Taxoro npotulecca ykaswisaer d A. . J1zenc-JluToBckuil, koTopstii
maweT: «MoeT ObiThb M TAaKO| cayyail, KOTAA NPH BEICLIXAHWY MHHEPAJbHBIX 03€p
CEpHOKHCJIbIH HATPHH MOCTENEHHO M3 TOd B Tofl YHOCHTCS BETPOM U B BBICHIX Ak0-
HIUX CyJIbATHBIX 03€Pax OCTAEeTCsi TOJIbKO YHCTHIH X.10pPHCThIA HaTpuily (1954,
ctp. 133). Hapsany ¢ sTuM, cynibbaT HaTpHs B BHJe NYWOHKH JIETKO INMOAXBAThI-
BAeTCsl M YHOCHTCSi BEeTPOM C MNOBEPXHOCTH COJIAHBIX 3aCYX, TPeACTaBJSIOUIHX
BBILBETbl H HaJMeThl cojieii, 00pa3yloluecs Ha NoJOTHX Geperax COMfHBIX U CO-
JIOHOBATBIX O3ep MNpH croHe BoApl. Ec/iv npusnars poab BeTpa pewawmeii B npe-
06pasoBAHKU COMSIHOMN MACCHl 03ep, TO CTAHET TOHATHHIM, NOYEMY TIO Mepe yaa-
JeHdsl OT 03. bBasnxam ofHOBpeMeHHO ¢ pOCTOM MHUHEPAH3aUMH  yMEeHbIIAeTCs
Cynb(PaTHOCTh 03€p H yBETHUHBAETCS HX XJOPHAHOCTL. O3epa, yiajeHHble OT 03.
bBanxaw Ha 3HauuTe/bHOE PACCTOSIHHE, NO-BUAUMOMY, OTYJIEHHINCH OT HEI'O yiKe
JaBHO, H, CJIEJOBATeNIbHO, IeATENLHOCTh BeTPa B Npeo0pa30BAHWM HX COCTABa
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CKasajach 3HAUWTeNbHO O00Jblle, YeM y 03ep, OTLIHYPOBABUIWXCH HEeLABHO.
Bor mnouemy crapeie o3epa coiepxKar MeHbiue CynbhaToB 4 GOJbLIE XJIOPHIOB,
yeM MoJiofbie. [Ipu cuibHbBIX BeTpax, Hepeaxo Aywouux B [lpubanxambe, paspen-
BaHHUIO, BEPOSITHO, TOJABEDXKEHBI HE TOJNBKO CYJbGhAThl, HO H XJOPHIHI.

2. Psan uccnenosareneii (M. buns, B. Bepexxos, Y. H. 'nannun) npuuuny
pasHoo0pashs cocTaBa BOAbl PA3NHYHEIX 03epP OGBSICHSIOT BPEMEHHOH HX TIpO-
TouHOCThIO. OHM TOJIATAIOT, YTO MO MEpe OCOJICHEHHSI 03ep B HHMX BbLINANAeT MHU-
paGuJIUT, B pare Ke HaKaIIMBATCS XJIOPHAHL. IIpi BO30GHOB/IEHHH NPOTOUHO-
CTH XJIODHJHAHA pamna IePeHOCUTCSL B cocefiHue, Gojiee ylajeHHBe OT MCTOYHMKA
NUTAHHS KOTJIOBUHEI, B KOTOPLIX 06pasyioTcsl XJopujiHue o3epa. B cocrtase xe
nepBoro osepa OyAyT npeobnafarb CyabhaTel. Bo3MOMKHOCTL TaKUX IPOLECCOB
B ychoBHsX Ilpubanxaiubs BnosiHe peanbHa. HeoGXONUMBIME IDEANOCHIIKAMH
AJIs1 3TOTO CJIyXKAar: Nepuojnyeckne KoJjefaHus ypoBHA 03. Basnxau u Hepenxoe
pacrnioioxXenve NpHOANXAUICKUX O3ep LENoYKaMH, BHLITSHYTHIMH COIJIACHO Ha-
npasJjenuio 3anuBoB YOxHoro bBanxama c ceBepa Ha 10T.

3. H. I'. Kaccun cuMTaer, 4To IJIaBHOH MPUYMHON pas3/iMyis COCTaBa cojielt
B 03epax sIBJseTCs JesiTeJbHOCTh Oaktepuil. Baxtepuu, B 4acTHoctH Ccyuabdat-
peAymupyolye, cBoel AesdTeNbHOCTRIO, 6eCCnopHo, Npeo0pasyioT COCTaB o3ep,
OJ\HAKO HABPSA JIM HX AeATesJILHOCTH CJeAyeT NPHAABaTh CTOAb GOJblIOe 3Ha-
qeHMe.

Kax cnpasepmuso ormeuaer E. B, TlocoxoB, HM 0fiHa M3 NepeunC/NeHHbIX TH-
1I0Te3 He MOXKeT ObITh YHHBEPCANbHON ¥ KaX/aa K3 HUX, B 3aBUCUMOCTH OT YCJIO-
BHI, TIPUMEHHMA TOJBKO K OTAENBHEIM HacTHRIM ciyyasiM. Mexons us nabnwopnae-
MoOro pasnooGpasus coctaBa BoAH o03ep llpubanxauibsi U ycjoBuil, B KOTOpPHIX
OHM 00pasyroTCsi M CYIIECTBYIOT, Mbl NlpefniojaraeM, 4To AansHelimee gopMupo-
BaHHME COCTaBa BOZAbL 03ep foc/je OTY/JeHeHHs MX OT 03. Danxaml npoucXoiuT
C y4acTHeM BceX TpexX MpoLeccoB, KOTOPHE MOJIOXKEHBl B OCHOBY KaXIOH H3
paccMOTPEHHEIX Tr'umoTe3, T. e. B ycjoBuaX [lpubGasxambs Bce 3TH TUHOTE3H!
B TOfl WJIM MHOM Mepe HaXo[sAT CBoe MoATBepxkeHHe. [Ipuuem npouecc passew-
BAHHS COJIeH BETpOM, BEPOSATHO, CTOUT Ha OJHOM H3 NepBbIX MeCT.

[TonBoAst MTOT PacCMOTPEHHOMY BBIIlle MATEPHANY, MOXKHO OTMETHTbL, YTO Me--
TamopthusaLrs 6anxacKoi BOAL IpeficTaBadeT OLUH U3 3TANoB B LUKJe Nociae-
JOBaTeJIbHBIX XUMHYECKUX TIPEBPALIeHHi, HAUUHAs OT THApoKapOoHaTHO-KabUHe-
BOU Boib VM ¥M KoHYas camMOOCaLoYHBEIMH XJOPHUAHO-HATPHEBBLIMHM O3€paMH
[Mpubanxambs. Ilpu sTOM, «yeM AJHHHEe UK/ MUTpAUHH cojell ¥ 4eM OH cTap-
wie, TeM Gosibmyro OTHOoCHTENbHYIO posb urpaer Cl” (NaCl) B dopmupoBanuu
coJisiHO# Maccwl paccosioB» (Basnsmko u ap., 1952, c1p. 156).

7. COJIEBOM BAJIAHC O3EPA BAJIXAIU

-

Kax yxKe GblJIo YCTAHOBJIEHO, COJIEBOH 3amac o3epa B HacTosiiee Bpems co-
ctapnseT okojo 305 MJIH. m, eXKerofHoe e noctynieHue coneii — 5,73 MJIH. 1.
CiiefioBaTesIbHO, CYLIECTBYIOMUE CoJieBoH 3amac Mor Obl ObiTh HAKOIUIEH B Teye-
aue Beero 50 ¢ meboapium Jger. OAHAKO U3-32 OCaKACHHS B 03epe KapOoHAToB
KaJbllusl ¥ Marsgus Ha NOMOJIHEHHE COJIEBOTO 3amaca o3epa HieT He 5,73, a Jivilib
2,59 man. m conefi/ron. C yueroM MOCJELHErO 06CTOSITEJbCTBA BpeMsi, Heol-
XOAMMOe JJI5l CO3JaHHsl WMEIOIerocsi COJIeBOTO 3anaca, yBeJguuuBaercs CoJee
yeM BJBOE, U BO3PACT 03epa, MOACYMTAHHBEIH TAKUM IyTeM, COCTABUT NPUMEPHO
120 ner. Uudpsi NpUMEpHO TOTO Ke NOPSAAKA aHAJOTHUHBIM IyTeM TOJYYHJIH H
apyrue apropol. Hanpumep, A. B. Ilnuteukos (1936) ®a ocHoBe nojcyeTa
MOHHOTO cTOKa pek (4,32 MaH. m/rof) u cpenHero obnema osepa (111,5 th")u,
npHIIe] K 3aK/IOYEHHIO, YTO NPH YCJOBHM OTCYTCTBUSI BBIHOCA M3 O3epa coJied
CYIIEeCTBYIOIas8 MHHEpPAJH3alusl BOABI MOCJefHero Morja ObTb AOCTHIHYTa 33
20—25 neT (Ges yuera ocaxpenus kapGonaros). E. B. bypmaxun (Bypmakuu u
Hom6posckuit, 1956), paccuuThiBasi BO3pAacT 03epa IO XJIOPY, mojyduus 250 Jer.
A. B. Huxonaes (1936) Taxe, pacCuuThiBas IO XJIOPY, NONYYHJ, YTO HAHMEHb-
mwui CcpoK, HeOGXOAUMBIH JUIs HAKOIJIeHHs 3araca cojiedf, COCTaBIseT 580—980

12 M. H. Tapacos . < ATT




Jet. Bonee BricoxHe 3HAUEHU S GbLJIM NOJYUEHEl MM IOTOMY, YTO 3TOT HCCJeloBaTe b
HCXOJUJI M3 CHJBHO 3aBbILIEHHOM BeJHYMHEI 3a1aca coJiel B o3epe, KOTOPHIH, NO
ero JansgwM, cocTaiaser 800— 1300 maH. m.

Becbma uHTepecHb pe3y bTaThl MOZOGHBIX PacyeToB AJisi ApajabCKOTO MOpS.
ITo JI. C. Bepry, Bospact storo Bomoema coctaBaser 320 jer; mo O. A.
Anexuny (1947), cuuraBmemy mo xjgopy, — 1220 ser; mo JI. K. BaunoBy
(1956), He yunTHIBABILETO B CBOMX BhIYMCJIeHHsX mpouecc ocaxpaenus CaCOj,—
820 ner. Pasymeercsi, Bce 5TH IH(PL, OCOGEHHO Te M3 HHUX, KOTOPbIE OTHO-
cAtes K 03. banxam, HenpaBHONONOOHH, TaK KAK OHM HECOM3MEPHMO MaJbl
IO CPABHEHHIO C TeoJIOTHUECKHMH W JPYIHMH JaHHBIMH O BO3pacTe osepa (Ha
3TO YKa3blBAJIH H CaMH MCCJIEAOBATENH, 1POM3BOAUBLINE YIIOMAHYTHIE NOACYETE).

@akT cymecTBOBaHUSA B YCJOBHAX NYCTHIHM CPABHHUTEJNBHO NPECHOBOLHOIO
6ecCTOYHOrO 03epa CUHTAETCs TAapajoKCalbHBIM M (e3 TPUBOAUMBIX pPacyeToB.
B ¢BfI3H ¢ 5THM HEOJHOKDPATHO BHIIBUTAJHCH Pa3jMYHbe MPEATIOJI0KEHUS O IIpH-
YHMHAX 3TOTO, He COBCceM TOHSITHOTO SIBJIeHHs1. BrepBhie, B Hauaje TeKyulero cTo-
JIETHS, TI0 TIOBOAY 3arajloyHo MaJIoro KOJIMyecTBa cosell B 03. Dasxam Bhicka-
san cBoe mHenue JI. C. Bepr. On nucan: «EnvucTBenHOe 0OObACHEHHE, KaKoe
51 MOT OBl TIpeJJIOKHTb 3TOMY SBJIEHUIO, 3aKJ/iouaeTcs B ToM, 4To Banxam B ero
TenepelliHeM BHJle eCThb CPABHUTENbHO MOJIOZOE 03€pO; KOTJIOBHHA €r0o paHblile
6blj1a CYXOH, COJiY, OTJIOKEeHHBIe paHee Ha JiHe, OBbLJIM NOKPHTHL C TeUeHUEeM Bpe-
MEHH cy6aspasibHbIMH OTJIOKEHHUSIMHM, a 3aTeM 3Ta KOTJOBHHA BHOBb 3aIOJHH-
Jiack Bofotoy (1903, ctp. 594). Ecnu 310 06bsICHEHNE TIPU3HATH ClpPaBelJIMBHIM,
TO Ha OCHOBAHHH NIPUBEJIEHHBLIX BEHILIE PACYETOB HECOXOLHUMO COTJIACUTBCS C TeM,
4TO BO3PACT MOJIOZOro 03. basxam HacuuteiBaet He GoJiee IBYX coTed JeT. Ilo-
MHMO TOTO, YTO 3TO He COOTBETCTBYET re0JIOTHYECKHM AAHHEIM, C TaKHUM TOJNKOBa-
HYMEM HeJb3sl COTVIACUTLCA TaKxKe XOTsl Obl NOTOMY, UTO AOCTOBEPHO H3BECTHO
0 cymectBoBanuk o3.banxam emwes XIIIB. (Moan ge [lnano-Kapnunu, 1911).

JI. A. MosuaroB (1933) manyio cosnieHocth 03. Dasixani cBs3biBaeT ¢ KoJseba-
HueMm kjumata. OH nosaraer, 4yTo BO BJaXKHBIE NEPHOJb, B pe3yJbTaTe NpPeBbl-
IIeHHs] NIPMX0Ja BOAB!I HaJ PACXOJOM, COJIEHble BOABE 03epa IHTAIOT I'PYHTOBBIE
BOAbI, IPHYEM CaMo 03epO ompecHsieTcs. B cyxue mepuops!, Ha060poT, TPYHTO-
Bble BOJBI, BO3BpalasCh B 03ep0o, NOBHIUIAIT MUHEPANU3aLHI0 ero Bofsl. Ecan
YKasaHHAasl TOYKA 3PEHHUS B KAKOU-TO Mepe M MOXKeT OOBSICHUTD NPUUUHY KoJeba-
HHS COJIEHOCTH BOJHI 03epa, TO HH B KOEM CJlyyae oHA He JaeT OTBeTa Ha BONPOC,
ToYeMY JKe He IPOMCXONUT NPOIPECCHPYIOUIETO 3acoJieHHs 03epa Ha GOJbLIOM
OTPe3Ke BPeMEHH, KOTOPOe B 3THX YCJOBUSX HeH3GeKHO.

. Y. Kacarkun (1939) npennosaraer, uto nNpecHOBoAHH xapakTep 03. bBasn-
Xam oObSCHSETCS NEepPUOJMYECKOH NPOTOYHOCTHIO o3epa B cTopoHy bek-Tlak-
Hana, npuueMm nocsefHHil TIepHOJ CYLIECTBOBAHHS IPOTOYHOro 03. Danxam
okonuuacss 150—200 ser nasan. [IpoTOYHEIM pycJOM, IO MHEHHIO HAa3BaHHOTO
aBTopa, MOTJa CJYXKHTb AOJNHHA, COEAMHAIIIAs 3ai1B KankanTeHTH3 ¢ 03epoM
TOTrO e HaspaHus (OHO e 03epo Tyaar). B 1941 r. sto npeanonoxenue GuLIO
nposepeso ['. P. IOnycoBeiM. B pesysnbrate mnpoBeseHHO#i WM TaxeoMmeT-
PHUECKOH CBEMKH ObIJIO YCTAHOBJEHO, YTO JEHCTBUTEILHO CTOK BOALI M3 03. Dai-
Xxaum B 03. KamKaHTeHTH3 uepe3 YNOMSIHYTYIO AOJHHY Bo3moxkeH. Ilas 3Toro
HeoOXO0AMMO TOBbIIEHH e YPOBHA 03. Banxaw nprvepro va 1,5 u IpoTHB ypoBHS,
HabmojaBluerocss BO Bpemsl cheMKH. OfHAKO AajbHEHINUH OTTOK BOAbI HM B Ka-
KOM HanpaB/eHHH HEeBO3MOXeH, TaK KaK KOT/IOBHHA 03. KauiKanTeHrus co Bcex
CTOPOH OrpaHHYHMBAETCs BOAOPA3/eJIOM, BO3BLILIAIONUMCS Hal ypoBHeM 03. bai-
xam fio 40 x#. Kak ormeuaer I'. P. IOHycoB, /15 OJHOTO 3aM0/HEHHS! KOTJIOBH-
HBl 10 YpoBHs 03. banxam (ano ee Ha 13,5 u HuKe ypoBHS 03epa) HEOGXOLHMO
Beero b 0,20 ku® Boabl. Koneuno, BpeMeHHBIl OTTOK BOAH B 3Ty CTOPOHY
HEMHOIO yMeHBbLIAaeT coJieBOH 3anac o3. banxamr (03. Kamkantenrus COACPKUT
COMIAINYIO 3a/eXb IJomanbio 7 £m* u Tonmuboi 30—35 cM), HO cBA3aHHOe C’
STHUM OIIpPeCHEHHEe HHUYTOXHO MAaJio. ‘ ‘

E. B. Tlocoxos (1946) ¥ TI'. P. IOnycoB cnabyio MuHepajiu3aLyio 3a-
najaHoi YacTd 03epa CNpaBefJiMBO OOBACHSIOT ee NPOTOMHOCTHI0. OTHOCHTENbH
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BocTouro#l uactu I'. P. IOHycoB npeanosaraer, 4To CpaBHHTENBLHO HEBLICOKAS
MHHEepau3anus 3T0H YacTH o3epa 0OBACHSETCS BHINALEHHEM COJieH, B YACTHOCTH,
HosioMuTa B ocafiok. OnHaKo, KaK yxe GblJIO Bhlle [I0KA3aHO, YUET IPOLECCOB OCaj-
K0OGpa30BaHUs TOXKE HE MOXKET OOBSCHHTH CPABHHTENILHO HEBBICOKYIO MHHepa-
JIU3ALHUI0 03epa.

Panee (cm. rai. 11) yxe ynommnanach touxa spenusi JI. JI. Ksacosa, corsac-
HO KoTopo#l 03. banxam — BofoemM coBceM MoJ1010H, o6pasoBaBiuuiicst B pe-
synbrate npopeiBa HimHckoro osepa, pacnosarapierocsi B Miawuiickoil Bna-
JviHe, Bblille coBpemenHoro Kamuarafickoro yiuesbsi. OGbSICHASI CPaBHHTENbHO
HEBBLICOKYIO MHHepanusauuio 03. banxam, ykasanswlii aBrop nuuier: «ITockoibKy
Wanniickoe 03epo Josiroe BpeMsi CYHIECTBOBAJIO B KAueCTBe 6€CCTOYHOTO, OHO, He-
COMHEHHO, GBln10 cosieHbiM. CTaB mocJle IPopLIBa CTOYHBIM, 03ep0 GHICTPO OTIPECHH-
Joch. Tak xak pacxon Huxueit Vinn Obls nepBoe BpeMsi HesHauuTeJsieH, OHA, Be-
POSITHO, HE JI0XOMJIA 0 COBPEMEHHOH BNaAMHH 03. Danxaiu, a Tepsisiach B me-
KUX TIOHHKEHHSX, T/le M OTJIOXKMJMCh BhiHeceHHble U3 Mawuiickoro oszepa cosu.
Korna xe p. Mnu crana sanonusaTte Basxaul, ee Bojbl ye GbLIM MPECHBIMH»
(1959, ctp. 548).

Onnako Takoe o0bACHEHMe BLI3bIBAET Psifl Bo3pameHuil. Bo-nepsbix, conu,
OTJIOXKEHHbIEe B TIOHMXXEHHAX B NEpHOJ MasblX pacxoaceB MaM, B jajibHelilleM,
NpH YCTAHOBHBUIEMCSl PeXKHME [EKM, XOTSl Obl YaCTUUHO, JOMKHBI OLIHM OBITH
BBLIMBITBI H BbiHeceHbl pekoll B Banxamckyio kKorioBuuy. Bo-BTophIX, Kak oTMme-
yaeT caMm aBTop, B NpPefesax BOCTOYUHOH YacTH Danxauickoil KOTJIOBHHBL elle B
CpelHeueTBepTHYHOE BPEMSA HAXOIAHJOCh «03. [lpubasxari», THTaeMOe peKaMu
Kaparan u Ax-Cy u Kotopoe nocsie npopsisa Mnufickoro osepa paciuupusoch
10 coBpeMeHHOro 03. bBanxam. Ecin ucxoauTh faxe U3 IBHO YTPUPOBAHHOTO JO-
IYIIEHHs, YTO COJIEBON 3anac COBPeMEHHOro 03. basnxau co3/iaBascsi HOHHBIM CTO-
KOM TOJILKO ABYX 3THX pekK (0,59 MyiH. m/ToR), To OKaxeTcsl, 4YTo AJisl 3TOro noTpe-
GoBaJsiock Okl Bcero Jiuiib okoso 600 ner. Hakorel, JJjisi «IpPONUIUBaHHUS» PEKO#
Wnn Kanuarafickoro maccuBa ToauwuHo# B 80— 100 #, CJI0XKEHHOTO TBEPABIMH
nopofaMu (nopdupamu), OUeBUAHO NOTPeCOBANIOCH HE OJHO ThicsyeneTHe. B Te-
YyeHHe 3TOro NepHuofa, 0coGeHHO B KoHLe ero, Mau, GesycjoBHO, ycnena BHe-
CTH B 03€pP0O KOJHMYECTBO CoJeli, B JeCATKH pa3 TpeBblLAollee COJIeBOH 3amac
COBPEMEHHOTO 03. Dbanxa.

Ecsn paxe cornacutecsi ¢ npegnosnoxennem J. I KsacoBa o mnpouuiom
03. Banxaul, To MOXHO JiMLIb TPH3HATh, YTO CKOPOCTb COJIEHAKOINJIEHHS B HEM
paHnbiue 6bl71a 3HAYHTENLHO MEHBILIE, YeM Tenephb, TaK Kak Mnu 1o HellapHero Bpeme-
HH He y4acTBOBaJsa B coJieBoM 6asnance o3epa. OfHAKO, KaK Mbl BUAIesIH, H 3TO TOJI-
KOBaHME He MOXKeT 00bSICHHTb CPAaBHUTEBbHO HEBLICOKYIO COJIEHOCTh 03. Banxa.

Taxum 06pasoM, HH OLHO H3 NpPELJOKEHHBIX OObACHEHHH HE MOXKeT OhITh
NIPH3HAHO YJOBJETBOPHTENbHBIM. MexXay TeMm mocTosinHas y6winib coneft U3 o3e-
pa oueBHIHA.

¥ixke ormeuasnoch (ra. 1V), uTo duapTpauus Boisl B AHO 03epa C NOCJEAYIO-
UM OTTOKOM €e B NOoTpaHuuHnle c GaccefiHoM paloHbl HCKJIOYaeTcsl, OJHAKO
3Jlech,;HECOMHEHHO, HabJ0aeTcs OTepsl BOAbI, @ C Helo H coJieffl B OTLIHYPOBHI-
BAOLIUXCH OT 03€pa 3aJMBAX M YaCTUYHO TNPH HHPUJAbLTpPAUHMK BOAW B Oepera
o3epa. MurpupoBaBiive TaKuM IOyTeM COJMH B JajbHeHileM pa3BEeHBAIOTCS BeT-
POM M YaCTHYHO 3aCHIIIAI0TCS NECKOM. DTOT BLIBOJ HAXO[HUT CBOE TIOJIHOE TOATBEep-
JKJeHHe Takike PH COCTABJIEHHH Y aHasu3e BofHoro 6ajaHnca ozepa (cM. ri. IV).

PaccmoTpuM 3TH mpoliecchl, Habuojawoomuecst B ycnoBux o3, bajxau, #
HEeKOTOphle X PA3HOBULHOCTH.

Heo6xoAMMbBIMH NIPEANIOCHIIKAMH /151 MUTPALIMY coJiel U3 03epa CJyXKaT MHO-
ToJleTHHE W BHYTPUTOOBLIE KoJieOaHMsi ypoBHeH o3epa.

B roap npesbilieHHs pacxofia BOAL! HAJ IPUXOJOM, T. €. IIpH NafleHHH YPOBHS
o3epa, cosfawTcss Haubosiee 6/1aTONPUSATHBEIE YCJOBHS JJ5 YTeUKH coJjiedl, Tak
KaK B 3TOM Cjyuyae OT 03epa INOCTEeNeHHO OTLIHYPOBHIBAIOTCS MHOTOYMCJEHHLIE
3anuBbl. BHauasie 3a/MBbl HMEIOT C 03€POM OTpaHHUeHHBI BOAOOOMEH yepe3 Mpo-
JIMB, HO NpPH JajbHelilleM NajeHHH YPOBHS OH MNOCTENEHHO MNpeKpalaercs,
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U OTIIHYPOBbHIBABLIEECH 03€PO NHTAeTCs 3a cyeT 03. Banxaur noA3emMHbIM MyTeM.
BrocsiegcTBuyt M mopzeMHas CBSi3b NPeKPaLAETCsi, 03€PO MONHOCTLIO BHICHIXAET
¥ OTJjlaraeT Ha JiHe cosy (cM. puc. 21, 78 u 79). Hapsiny ¢ 3TuM coau npu nase-
HUH YPOBHS OTJ/IAraoTCsl B MHOTOYHCJICHHBIX TMOHMKEHHSIX, 8 TaKKe U Ha POBHOM
TIOBEPXHOCTH OCBOOOAMBILETOCS H3-TOJ BOABI AHA 03epa.

Ilpy moBLUNEHHH YDPOBHSI 03epa NPOUCXOAUMT MHOUABTPAUMS BOALI B TPYHT
GeperoB. KonIeHTpUpysCh B YCJIOBUSX BBICOKOIO HCTIAPEHHUsI, BOJAA OTJaraet
B TOJILE IOYBO-TPYHTOB K HA MOBEPXHOCTH NPHOPEKHOHA MOJOCH CofiepiKaniye-
cs1 B Hel coqu. B cBA3M C 3THM BecbMa NOKAa3aTeNbHOH SBJSETCS 3HAUMTENLHASA
3aCONEHHOCTh NpHOaNXalmCKUX neckoB. B Tabs. 42 npuBeleHsl pe3yJ/ibTaThl aHa-
JIH3a BOZHODACTBOPMMOH YacTH JBYX 00pasloB IeCKOB. IlepBell M3 HHUX B3AT
BOJIM3U OJIHOTO M3 COJISIHBIX 03ep, BTopoli — BOau3M 03. Banxaur (Kopd u Eaos-
ckas, 1936). Kak cienyer u3 TabaMinl, 3acoJieHHOCThL jJocturaer 2,5%, 1. e.
oueHb OOJIBUIOH BEJIMYMHLI.

Bosee aktuBHO mnpouece HHGOUILTPALMM NPOXOAUT B TOM Cjydae, KOria
HelajJeko OT Oepera HMeIOTCH IIOCKHE 3aMKHYThIE INOHMXEHHS, UMEOLIHe
C 03epoM TOJ3EMHYI0 CBf3b.

[lockoabKy ucnapeHue B3TOM NOHMKEHUH TPOCXOAUT GoJiee HHTEHCHBHO, UeM
B 03epe, TO B HEro NOCTOSIHHO NocTynaetr QusbTpyomascs 13 oszepa Bofa. Co Bpe
MEHeM 3JeCh HaKamjusaeTcs Gosiee WM MeHee TOJICTHIA cnoil conu (puc. 80).
Taxkux MHKpoo3ep Ha nolepexkbe 03. Dajxaii, cco0eHHO I0KHOM, OYeHb MHOrO.
MecTHOe HacesieHMe HasbIBAET X «UYHKYP-TY3», UTO 3HAUHT «SMKa COJM».

Bosnbiiioe 3Hauenne umeoT BHYTPUTOAOBLIE KoseOaHHsA ypoBHA 03. Dasaxaur.
Kax yxkaseiBasoch Bpune (cu. IV ra.), rofoBasi aMnjiuTyAa Koae0anusa ypoBHEH
coctaBaseT 0—75 cm (B cpeguem 30 cu 3a MHoroJieTHe). B Mae, Korzia ypoBeHb
o3epa HauboJiee BBICOK, BOJIOH 3aTariMBaercs LIMpPoKas NpubpexHas nojgoca H
BCE HMeloUlNecs: Ha Hell NOHMKeHHs. 3aTeM, B Pe3y/bTaTe HCNApeHHs, YPoBeHb
03epa najaer u Ha NOCTENIEHHO OCBOGOKAAIOIeiCs OT BOABLI TEPPHTOPHH OTKJIA/bI-
BaioTcd coid. YacTb U3 HUX, OCTaBIlasics Ha Gepery K Hauajy MNOBTOPHOIO NOAB-
€Ma ypOBHS, pacTBOPSSACh, BO3BpaniaeTcs o6paTHO B 03€po.

Ha puc. 81 uso6paersl 1Ba MOMEHTA U3 JKU3HH OJHOTO H TOTO XKe HeGOoNbLIOTO .
03epa, PaciloJioKeHHOro Hejaneko ot 03. banxam u nMeouiero ¢ HUM NepHofAH-
uecKyro cBa3p (pafion Yembnuxyae). Ha dororpadusix xopoumo BHAHO, 4TO B
1957 r. o3epo cofiepxano cocem HeGoJbllIOe KOMMYUECTBO panel. B 1958 r. an6o
B pe3yJbraTe Gojiee BHICOKOTO BeCEHHEro0 NoibeMa ypoBHs 03. Banxam no cpas-
HeHuio ¢ 1957 r.}, su6o B pe3yJsbTaTe HATOHA ClOAa BOABLI BETPOM OHO 3HAYM-

"TE&JIDHO YBEJAHYHJIOCE.

[NocTosinHOe BOJIHEHHME HA O3€pe B COYETAHHHU C MOJIOTHM IOXKHBIM Geperom
TIDHBOJHMT K TOMY, YTO BO BpeMsl HAroHoB BOAbl Ha Oeper BOJA TPOHHUKAET
JaJIeko B IJy6b Cymd M YacTHYHO QuibTpyercs B ee Tomny. C mnpekpamenuem
BeTpa BNMTABHIAACS BOJA HCIAPSIETCs, OCTaB/ss HA Oepery HajeT CyXHX co-
Jeil. Takum o6pasom, 6eCClIOPHO, MOXKHO CYMTATh, YTO B PE3Y/IbTATE NEPeUHCIIeH-
HBIX TIPOLECCOB NPOMCXOAUT 3HAuHTeNbHAs YObLIb COJEH K3 03epa M OTJOXNEeHHe
uX Ha Oeperax. JTuMm OOBACHSAETCS OTCYTCTBME NPOrPECCHBHOTO 3acoJieHHs
03. Bajxaul, a TakKe HeCOOTBETCTBHE ero COJICBOTO 3anaca €O CPOKOM, B TeueHHe
KOTOPOTO OH MOT ObiTb CO3AaH HaG/ioflaeMbIM TIOCTYINJIEHUEM COJIeH.

OnHako MoMeT BO3HHKHYThL BIOJIHE JIOTHYHOE BO3pa)keHue, MouyeMy 3ITOT
npollecc HeoOpaTHMLI? B camom Jese, eciu ypoBeHb o3epa Kosebsercs OT
rofla K rofly ¥ B T€UeHHe TOja, TO TNoyeMy NpHU NOAbeMe YPOBHSI HE NPOHCXOAHMT
BO3BpaTa CoJlell B 03ep0, OTJOXEHHbIX Ha ero €eperax # B NIPHOPEXHBLIX 1I0-
HUXKEHUAX paHee? Pasymeercs, CONH B 03€pO BO3BPAINAIOTCS, HO He MOJHOCTHIO,
a4 TOJBKO UAcTHYHO, TAK Kak 4acTb HX DPAasBeHBaeTcsi BeTPOM M 3achinaercs
necKaMHy.

CusibHBIE BeTpbl M ABHXKYLIKeCs reckH 1si Tlpubanxambsi—sBienne o6blyHOe.
Hekotopyio posib HMrpaer Takxe H TO, YTO OCAX[EHHE TPYAHOPACTBOPHMbIX

! MaunblX no pemuMy yposuedi B 1958 r. He nmeem.
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" XHMUMECKUIl COCTAB BOJHOPACTBOPHUMOL

CoZepxaHHe HOHOB H cojelt, %

Hggs; +"égo | CaSO, | CaCla | MgSOs | MgCls | NaCl E

HepacrBopu-

coneit MBIH OCTaTOK

3

0,21 0,05 — 0,07 0,38 0,92 1,63 97,45
0,60 0,99 0,19 — 0,78 0,01 2,57 95,66

cogiet (CaCO;, MgCOs, CaSO,) npoHCXOAUT ropasjio Jierye, yeM HX pacTBopeHue,
CrnepoBaTe/IbHO, 3TH COJIH, BBINAJAIONHE MPU KOHLEHTPUPOBAHHH OajXaucKoi
BOJBl B OCaJ0K Ha NOBEPXHOCTU OeperoB U B UX TOJIIE, €CJAH LaxKe U BO3Bpa-
ILAI0TCA TIOTOM B 03€PO, TO B PACTBOPEHHOE COCTOSIHHE TIOYTH He MHepeXoisT
(ocofeHHO KapOoHATHL KajlbUUs M Marsus).

Huxe npuseseM HekoToprle, HauGoJiee sipkdHe (PAKThHl, HJNIOCTPUPYIOILHE
POJb BeTpa B MHUIPAIUU Codiefi.

Ewe A. M. Huxonbckuit, nocerupmuit B 1884 r. 03. Danxam, ykaswiBan
Ha OTUIHYPOBBIBaHME OT 03. Basnxamr HeGobLUIMX COJNAHBIX 03ep, C NOBEpXHOCTH
KOTOPLIX «BeTep MOAHHUMAeT CT0JI6bl COJIOHOBATOMN IBIIH, HATIOMHHAIOINE H3/LaJIH
JbIM, 4 JaneKo PasHOCHT ee 10 CTelNH, NOKphBasg OefHYIO0 pacTHTesbHOCTh Oe-
JplM HaneToM» (1885 a, crp. 20).

21—22 denpans u sarem 10—12 mapra 1901 r. Hap Bcelt 3anapuoét EBpo-
nofi mpoHecauch OypH, OCTaBUBLIMe Tocje cefs 3HAYUTe/bHBIE KOJHUYeCTBa
)KeJyroBatoro necky. I[lo muenmio @opens u lleBo, oH Gel1 3anecen u3 Caxapwl,
T. e. Ha paccrosiHde Gosabute yem 1,5 Thic. £ (IluBoBapos, 1906) .

J. Caxapor (1948) B Bosro-AxTy6unckoM pafioHe O HECKOJBKO pas B
TOA NPH BOCTOYHBLIX M I0TO-BOCTOYHBHIX BETpax HaOJMIOAas ocaxJeHHMe coJsiell Ha
foyBe M PacTUTEJNbHOCTH. 3a TpH AHA HA | u® MOBEPXHOCTH CyKHA ocefaso
OKOJIO 11,22 comei. B ux cocraBe (B nopsiike yMeHbIleHUs) OblIM OGHAP yKEHBI
SO;» Ca”, CI’, HCOs. |

JI. A. Tony6eBa (1950) npuBoAUT PsAl JAHHBIX 110 [IEPEHOCY IOYBL! BO Bpe-
Msl IBIIBHBIX 6ypb. Tak, B anpese 1913 r. npy cuisHOM HH30BoM Oypane, pas-
pasuBuleMcst B CaparoBe, O3HMble ITIOCEBbl GbIM 3aChNaHbl HAJNETOM IBUIH B
25—30 cm. B anmpesie 1928 r. Ha YKpauHe OYBEHHHHl NOKPOB OB CHECEH EeT-
pom mectamu go 12 cm. C 5 no 9 mapra 1936 r. B ApmaBHpcKoM pafioHe MpH
yparaiHoM BOCTOYHOM BeTpe CKopocThio B 25—30 m/cex CO BCIaXxaHHBIX NoJsiel
6bl71 COPBAH M NEpPEeHeceH Ha JajieKoe paccTosiHue cJiod noussl B 5 cu. B 1940 r.
B Damkupun 1npH cuabHOM BeTpe BO3AYX Obl TaK HACHIIEH MBLIEBHIMH YacTH-
[AMH, YTO BHMAMMOCTb AHeM He mpeBbiuasa 1—2 u.

7—9 ampens 1951 r. B CapartoBckoll 06/1aCTH HA He3allHLIEHHBIX TpeAMeE-
Tax TmosiBMJCA cjod  conu. Deinn  obHapyxkenst CaSO,, NaCl, Na:80,,
Na2COs u riiuna. Oxasanock, yroc4no 9 ampenss B ceBepHoli yacti Kacnwmii-
CKOTO MOpsSi CBMPENCTBOBAJ IUTOPM, a Ha INoGepexbe, NMOKPHITOM MAaccod cc-
JIOHUaKOB — mblibHasi Oypsi. CopBaHHble BETPOM C TOBEPXHOCTH COJIOHYAKOB
COJIM, C NMPHUMECHIO OPBI3T MOPCKO# BOAbl, OblJIM TNOAXBaueHbl MOIIHBIM BO3AYIH-
HBIM TeueHueM ¥ 3anecenbl B CapatoBckyio obnacth ([Tomosa, 1951).

A. Y. I3zenc-JlutoBckuil (1954) orMeuaer, uto B pafione Kapa-Boras-Tona
BOCTOYHAs CTOPOHA NMPHAOPOXKHLIX CTOJO0B K BeCHe NMOKPHIBAETCS COJIbIO, MpH-
HeceHHOH BeTpoM. TousMHA COMSIHOM KOPKM JOCTHTaeT HECKOJILKHX CAHTHMET-
poB. Ilo HaGsofeHUsIM TOro Xe aBTopa, JeTom 1945 r., Bo BpeMs COMSHOM

1 5. 9. IThBoBapoB, paccMaTpuBas BONPoC 06 a3paibHOM NMPOHCXOXKAGHHH Cojlell B OYBax

(BriepBule 3Ty rumotesy BuABHHYA [. H. Bricouxnii), cuntas, 4To M3 NyCTHIHL SOJIOBHIM MYyTeM
YHOCHTCH MaTepHana He MeHbllle, yeM MPHHOCHTCS B HHMX peKamH.
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Ta6auupa 42
yacry neckoB lpubaaxaiups

l Conepxkatue HOHOB H coJjielt, %-3KB.

\ Bnara Bcero H%ao;;' _?}(%O;u CaSO, CaCly MgS0, MgCl, NaCl
0,58 99,66 12,8 3,7 i — 4,5 23,0 | 56,0
0,61 98,84 16,0 28,0 | 6,0 — 22,0 | 28,0

6ypH, npofomKatomeiics 20—25 MHH. , TIOJIHOCTHIO ObIIM YHECEHBI COJIH € CONISTHBIX
sacyXx. [or xe aBrop HabGmopan B Cpenneit Asuu, Kak cTon6 cyabdatHolt ny-
LIOHKH, TOAHABIIUCH HaJ COJISHOH 3aCyXoifl U TOCTENEeHHO ocejas, MPOoLIeN OKo-
no 120 xnm.

E. B. IocoxoBy (1955) npumaock Ha6moaaTh, KaK B KOTJIOBMHE yDOUHLLA
mpm-Bynax (Lentpanpupii Kasaxcran) BeTpoM B TedeHHME MecCsilla LEJHMKOM
6bla BLIAYTA CONisiHAS KOpKa TOJUMHOH B 1 cm.

MHorouvcserHple PakTe, XapakTepusyomue OoJbUIYI0 POJb BETPa B 30JI0-
BOM TiepeHoce cojlefi, B YaCTHOCTH, BBIHOC cosiell C TOBEPXHOCTH BONOEMOB,
HaxofuMm B paborax 3. A. Hrmarosmua (1934), C. B. JloBpoknonckoro H
I1. B. Basusona (1938), JI. K. Baunnosa (1950, 1951), E. C. bypxcepa ¢ co-
Tpyauukamu (1951, 1954) u ap. M3 stux pabotr cjepyer, 4To C yjAajleHHeM OT
JICTOYHHKOB COJiell (CoJisiHbie BOLOEMbI M OKPYXKaIoUIUe HUX COJOHYAKH) HACHI-
LIEHHOCTL arMocdepnl COJISIMH [afaeT COrJIACHO THIePOOJHYeCKOH KpHBOil.
OTo 3HAYMT, UTO KPYIHLIE COJIEBble HACTHLBI OCefaicT BOJIM3M OT HCTOYHHKA
cosiell, MeJIKMe K€ YacTHIbl, TOAXBAYEHHbie BO3AYIUHBIMH TEUEHHSIMH, [€peHO-
catca wa rpomajusle paccrosnus. Jl. K. DuawuuoB, Hanpumep, cuutaer, 4ro
paccrosinue, Ha KOTOPOe MOXET PacHpOCTPAHATBCS COJIeBOM TOTOK, COCTaB-
asiet ne medee 1000 xkum (1950). E. C. Bypxkcep (1951) nonaraer, uro nmpusoc
cosieli Ha TeppHUTOPHIO, OrpaHHueHHYI0 YepHbM MopeM — A30BCKHM MopeM —
MoCKBOH, BO3MOXKEH Kak CO CTOPOHBI ATIAaHTHYECKOTO OKeaHa, TaK M CO CTOo-
ponnl YepHoro ¥ A30BCKOTO MOpeH, HX JIMMaHOB M 3anuBoB. [lonsTHO,
YTO BBIHOC COJIeHl HAXOAUTCS B HENOCPeACTBEHHO!H 3aBHCHMOCTH OT CHJILL
BeTpa.

Brimre y:ke oTMeuasoCh, 4TO CyJAb(aT HATPUS 3HAYMTENIBHO Jerye TOABep-
JKeH pAa3BEMBAHWIO BETPOM, ueM XJjopuj Hatpusi. OObsicHsercsa 370, ¢ OXHOM

Puc. 80. Ha nepennem nnane (cnpasa) HeGosbluas KOTJIOBHHA Ha ioXHOM Gepery Basxawa,
colepKalasi OT/IOKeHHsi cosielf, Aanplie — 03. Banxaw
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CTOPOHB!, TeM, YTO TEpBbIH 00/ajaeT MEHbIUMM YAeNbHBHIM BECOM, Y4eM BTOPOM
(yoenvHBil Bec ranuta 2,1; mupabuaura — 1,4), ¢ Apyron — TeM, yro cynasgar
HATpHUS Jerko oOpasyeT NYMIOHKY, CAYBAEMYIO BETPOM; XJODHCTHI »xe HATpui,
HanpoTHB, OOBLIYHO NPEACTABJSET TBEPAYXO KOPKY HJH MOHOJHMTHHI mnJjacT.
Kpome Toro, npu HcnapeHuH OanxamcKol BOAbI M3 Hee BHauale KpHCTAJJH-
3YyI0TCSl CyJb(aTHbHIE COJMM H JIMIIL 3aTeM XJOpHAHHE (CM. puc. 76). Bnoaue
TMOHATHO, 4TO TBepAblE CYXHE COJIM BHIHOCATCS BETPOM IOpasjio Jerye, 4eM CoJ,
HaxoAAumlHecsi B BuAe panbl. BepoATHo, ¢ 3THMKH OOGCTOATENLCTBAMH CBSI3aHO
OTMEUEHHOe BBIle YBEJHYEHHE XJIODHAHOCTH "03. Dajxam B Hanpas/jeHuu -
’

Cl
C 3amaja Ha BOCTOK (—O—,, pacter B 3ToM HanpasJyenuu ot 0,8 100,9), a Takxke GoJib-

4
mag XJIOPHAHOCTL HauboJee CTapelX 110 BO3PACTY COJISIHBIX 03€p N0 CPABHEHHUIO

C HeJlaBHO OTYJIEHUBIIUMHCSH.

EcTecTBeHHO, YTO HEKOTOpasl YacTh PasBesSHHBIX CoJieH, TeM e 30J0BBIM
nyTeM, BO3BpallaeTcsi Ha 3epkano o3. banxam. Oisako 3To Juiub HeCoJbluast
YyacTb, TaK KakK, BO-TEpPBBIX, IVICIIAZb aKBAaTOPHH 03epa, HO-BHANMOMY, CO-
CTapJjsieT He3HAuMTeJBbHYIO 4acTh TOM INICIIAAM, HA KOTOPOH MOryT ocefaTh
YHECEHHBIE BETPOM COJISIHBIE YACTHIEBI, BO-BTOPHIX, NOCKOABLKY B Ilpubanxamee
TOCHOACTBYIOT CEeBEPHEIE H CeBepo-BOCTOUHLIC BeTpHl, a TJIaBHAs Macca cogeit
BBIHOCHUTCSI C I0XKHOTO No0epexbsi 03epa, TO 3aCOJIEHHI0 NOABEpraeIcs He camo
03epo, a TJaBHHIM 06pa3oM 10KHAsf M I0ro-3anajHas yacTH ero BofocOopHOro
Gaccefina. ToabKO pefKHe, HO CUJIBHEIE BeTPH! IOKHBIX PyMOOB Osaronpust-
CTBYIOT YaCTHYHOMY BO3BpaTy coJeil Ha 3epkano o3. banxaumr. bnaropaps tomy,
4TO COJIM S0JIOBEIM IIYTEM MOTYT NEPEHOCUTLCH HAa OueHb OosbliHe pPacCTOSHUSA
(1000 xm), BronHe BeposTHO, YTO YACTh M3 HHX HaBCeTAa BBLIHOCHTCH 3a Tpa-
HHOB Oanxaickoro GaccefiHa M, TakuM 00pasoM, YXOAUT U3 cdepbl Kpyropo-
pora coneil B upemenax OaccefiHa.

B cBere u3/10:K€HHOTO, BeCbMa NOKA3aTeJbHBIM SIBJISETCS CPABHHTENLHO BHI-
cokasi MUHepajusalus atMochepHbX- ocagkoB Ilpubanxamps (cM. Ta6a. 11),
KOTOpasi CBUAETENLCTBYET O OOJIbINOH HACHIIEHHOCTH atMochepsl COJISIMH,
nprueM cyab(aTtsl B cOCTaBe OCAZKOB HepeKo 3aHUMAIOT NepBoe MecTo.

Bricokast 3aco/eHHOCTb TteCUaHbIX CKONJIEHHH, OTMEUeHHAasl Bblllle, MO-BHAM-
MOMY, CBsI3aHA TaKkKe C mpolleccamu norpefeHus cojel Ha Oeperax. Pesysbrar
3TOTO TIpoliecca B OTHOLIEHUHU cosieBoro 0asianca o3epa aHAJOTHYeH TOJNLKO YTO
PAacCMOTPEHHOMY TIPOLlECCY PA3BEHBAHHS COJIEH,— OH TaKkKe CJYXKHUT OLHOH H3
COCTaBJIAIIOIIMX B pacxofHol uactu Gananca.

CunbHble BETpPH U He3aKpeIJIeHHBle NIeCKH fBJAIOTCA NPHUMHOH TOrO, uTO
MHOTHE GOMBIIHE H MaJible KOTJIOBHHE, PaCloJOKeHHbe Ha nobepexxbe 03, Dban-
Xall ¥ cofepxamue aubo pany, Ju6o TBEpABIE COJM, HEPEIKO 3aChiNaloTCsl mec-
kamu. Ha-sto o6cTosTenbeTBO yKasuiBaa eite A. M. Huxonbckuit. OH oTMeyad,
UTO Ha 10XKHOM Oepery osepa Bce CJejlbl ero BLICHIXaHHA MackupyoTes Gaaropa-
P TOMY, UTO «lieCUaHble BaJbl BHIPABHUBAIOTCS BETPOM U COJIOHUM, OCTAIOLIHECs
OT MaJIeHbKHX 03€ep, 3aHocsTcs neckoMy (18856, ctp. 42). Tlogobnble GakTsl Obl-
Ju Takxe ob6uapyxens [[. M. Kopd u JI. B. Enoscxoit (1936). Onu, nanpumep,
OTMEUasH, 4To Ha 3amnajgHoMm Gepery cossiHoro o3. Boabwoit Tan-Uypar 3anexs
COJM MPONOJIKAETCS TIOJ TecKoM Ha mpotsxenun 50—60 . Bo Bpems cBoux
paboT Mbl Tak:Ke HEOLHOKPATHO HabJiofany 310 siBjenHe. OHO XOpOUIO 3arevar-
JieHo Ha puc. 81 u 82.

CxopocTe InepemeleHHs TecKoB Beauka. Kak, manpumep, cJenyetr u3s
puc. 81, 3a ofmMH TOA TECOK TPOABHMHYJCH HA 3HauUTeJbHOE PACCTOSIHHE,
pasHoe npumepHo 15—20 m'. Takux osep B IOxnoM Ilpubanxambe MOXHO
BCTPETUTh HeMaJjio, IpHueM Y OJIHHX 03ep NpOorecc 3aHeCeHHs NECKOM HaxXOMUTCS
B HayanbHO# cTaguu (cMm. puc. 82), y Apyrux — OH 3ailes JajeKko, ¥ KOTNOBHHA
3aHeceHa yxe TMOYTH HANOJOBHHY (cM. pHc. 81), y TpeTbHX — OT COJISIHOTO 03epa

1 O6a pasa 03epo 3aCHATO C ONHOTO W TOIO )K€ MYHKTa.
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Puc. 83. Kpomka conu Ha Gepery GhIBLIEro COsIHONO 03€pa, TeNepb 3aChINAHHOTO NECKOM
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.0CTasach JiUilb KPOMKA BbIBeTpHBIIEHCS coOJiM, OYeBULHO, NpeAcTaBasiomas Oe-
per OwiBiiero osepa (puc. 83).

Heo6x011M0 OTMETHTD, UTO, KOHEYHO, HeJib3si BCe NorpefeHHble COJiM CUMTATh
HeNMKOM M HaBCerja MCKJ/IOUEHHLIMH U3 coJieBoro Oaganca osepa. Pasymeercs,
YACTHYHO OHM BO3BPAILLAIOTCS B 03€pO NpU OYepefHoM ToibeMe ero yposHs. Of-
‘HAKO 3HAuMTeNbHAs H, HECOMHeHHo, Oosplliast 4YacTb cojieft TepsieTcs A
-03. Banxam Ge3BO3BPATHO.

TloMHMO pacCcMOTpPEHHBIX TIPOLIECCOB, CNEYeT eile HMeTh B BHAY 06pasoBaHHe
'BLILIBETOB COJiefl Ha TIOBEPXHOCTH JibJia COMISTHBIX 03ep B YCJOBHIX MAJOCHEKHbIX -
3UM. TH COJIH 3aTeM CAYBAKTCsS BETPOM H YHOCSITCS AaseKo B crenb. Hanpuwmep,
no npubausutensHoMmy nopcuery A. WM. I(zenc-JlutoBckoro (1954), 3a 3mmy
1923/24 r., c jsensiHoN HOBepXHOCTH JIOPOHUHCKOrO COROBOTO 03€pa TaKuM Iy-
‘TeM OblIO yHeceHo a0 500 m copwl.

BHumanue wucciepoBatesieii Ha HEKOTOpPhlE H3 MepeUHCJEHHBIX HPOLECCOB
Obi10 ofpaiteno yxe pasxo. Opuu u3 Hux (Kpacsos, 1886; Kapreikos, 1903)
BBICKA3bIBAJIM HPEANOJIOKEHHE O TOM, 4To OOJibllVie 3a/IUBBI, HANPUMED 3aJIUB
Ana-Kyas, urpaer s o3. banxaw takywo xe ponb, kKak Kapa-bBorasz-lon ans
Kacnu#ickoro mopsi, Apyrue (Huxonscku#t, 1885a; Meddepr, 1912) xoncrarn-
poBanu (axT pas3BeHBaHMs coJieli B TPHOGANXAUICKHX CTENfAX BETPOM, TPETBH
(Huxonpcku#t, 18856; MymxeroB, 1886) ormeuasnu 3acpinande TPUOPEKHBIX
KoTyioBHH neckoM. OJHAKO BCe UCCJ/EeNOBATEIH OrpaHMYUBAJIHCDH JIHIIL KOHCTa-
"THPOBAHYEM Iepe [MCJEHHbIX HPOLECCOB, He CBSI3LIBAS X C COJIEBBIM Oa/aHCOM
o3epa.

Mpicaib 06 UX poau B cosieBoM 6asiaHce BOLOEMOB, IpdBAa, BBICKA3aHHAS
BCKOJIb3b, Brepsbie Bosuuksa y JI. C. Bepra (1908). Ilo uosoay Apanbckoro
MOPpS OH YKaskIBaJl, UTO PSijl Y3KUX 3aJIHBOB X NPUOPEKHBIX 03€P, PACTIOIOKEHHBIX
H#2a BOCTOUHOM Oepery Mopsi, MOT'YyT BBICEHIXaTb M NPEBPaIlaThCs B CaMOCAlOUHbIE
COJISIHBle 03epa, NOKpPHIBAaeMble BHOC/EACTBUM CYGaspanbHBIMH OTJIOXKEHHSIMH.

B Gonee 3aKOHUEHHOM U YeTKOM BHIe 3Ta uies Oblia cHopMyIHPOBaHA
‘0. A, Anexunpiv  (1947) u E. B. ITocoxosbim (1947, 1955). PaccuyuTsiBasi no
XJIOpY Bo3pacT ApasibcKOro Mopsi ¥ mosiyqus wudpy B 1220 ser, O. A. Anexun
YKa3biBaJ, YTO JOJIKEeH ObITh KaKOi-To He yuyTeHHbI pacxon cosedf. «OmuO#
M3 CTOPOH DPAacxoia, HEeCOMHEHHO, SIBJsieTcs NOTEPsl coJiedl ¢ OTIIHYPOBBLIBAIO-
AIMMHCS OT MOpS 3a/IMBaMH, IIPeBPAILAIOWHMHCS B 03€pa € CHJIbLHO MUHEPAJIU30-
BaHHOH panoii... BecbMa BepoATHO, 4TO 3HAUMTENLHAS YACTh COJMSHBIX 03€p,
MATABUIMXCS NPH BLICOKOM YpOBHe Apasa, B HacTosiulee BpeMs 3achbillaHa 30J10-
BEIMH OTJIOKEHHSIMH, PACMpOCTPaHEHHBIMU AJIs1 Apajia, WM BBICOXIUHE UX COJH
pasBesHbl BeTpamMu» (cTp. T71). :

E. B. Iocoxos (1947) onuceiBaet psij, 3apMKCHPOBAHHBIX UM CiyuaeB, KOTAA
-0ECCTOYHBIE COJISIHBIE 03€Pa C TEUEHHEeM BDeMeHH TepsiJiM COJNHM M OIPECHSJIHCH.
O10 npousouyio, Hanpumep, ¢ 03. YapkyHkapo#t B CesepHom Kasaxcraue.
B xouie npouuioro Beka oHO GbIO CaMOCaJOYHBIM O3€POM, 3dTeM COBEPUICHHO
‘BEICOXJIO, H JQHO €ro IPeACTaBJsIO TAKHIPOBYIO NoBepXHocTh. B 1942 r. oHo
BHOBB 3aIOJIHHJIOCH BOJOH ¥ B 1947 T. NpeAcTaBJsijo npecHoe 03epo. AHalIOrHy-
HBIH caydadi npousowes ¢ 03. CbUIETHITENTH3, KOTopoe 3a 48-eTHHH NepH-
‘Ofl HE TOJMILKO He YBEJHUMJIO CBOIO MHHEDAIH3aLHIO, HO JaXe CHJIbHO OTPecHH-
JIOCh.

A. W, Hzenc-Jlutosckuil (1954) taxxke HaGmoAans, Kak B 3acyUliHBble Te-
progsl B KyayHAUHCKOM cTemd MHOTHE cyJab(aTHble 4 COLOBblE COJIOHYAKH,
TIOABJSBUIMECS] HA MecTe BBICOXLIMX COJISIHBIX 03ep, uyepe3 2—3 roja ucyesasn,
-4 Ha WX MecTe 06pa30BLIBA/MCH COJIOHLB, KOTOpble B AAjbHEHILEM 3apacTany
“TpaBo#.

1o ssaenne E. B. IlocoxoB coBepieHHO CNpaBeNJHBO OObsACHACT KoJeba-
‘HueM yposHeii o3ep. [IpH ycbIXaHHH 03ep B 3aCyULIHBbIE FOAbI YACTH CYXHX COJield
BLIHOCHTCS M3 HHX BeTpoM. Bo BjiakHble Tofbl, HA060pOT, OOlLiee KOJHYECTBO
oJell - B' 03epe yBeJHYHBAETCS. TakHM 06pasoM, COJIsIHbIE 03epa HaXOoxATcs
XTaK CKa3aTh, B CTaAMH YCTOAYHBOTO cojisiHOro Ganancay (c1p. 33). Io stoit npu-
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YKHe OfipejieJleHde BO3pacTa TAKHX BOJOEMOB IO XJIOPY He JlaeT NOJIOXKHTeNbHBIX
pe3yJIbTaTOB -—— NOJYYeHHble BeJHYHHBI BCErJd CHJbHO 3aHHXKEHBI. AHasloruu-
HbIM nyTeM IlocoxoB o6BbsiCHSET MPUUKUHBL Manoli coneHoctd 03. Danxam. B ero
(GopMynHpPOBKE, € KOTOPOH Mbl COBEpIIEHHO COIVIACHBI, OHH 3aKJIoYaloTcs
«B CBOGOOpAsHH peXHMa 03epa, 0GYCJOBAMBAIOUIEM GOJBLIYIO AMILIUTYLY KOJe-
GaHuii ero ypoBHsl, 0COGEHHOCTSIX KOH(PHI'YpaLUH, MEJIKOBOLHOCTH H, BO3MOXKHO,
B MEHBLIUEH CKOPOCTH COJIeHaKonJeHus B npounioM. Kosie6aHHSI YPOBHS BBI3HI-
BAlOT ONpPeCHeHHe o03epa, M, yeM OoJiblile aMIIMTYAA KOJeGaHHs, TeM CHJbHee
onpecHeHue... YUpe3BbluafiHO IHHHAS MO CPaBHEHMIO C IJIOHAAbIO Geperomas
JAYHHA 03. Banxamw ycuausaeT 3dxbeKTHBHOCTH ONpPECHEHHS, BEI3LIBAEMOIO KO-
J1e0aHUSIMH YPOBHSI. Y KasaHHble (hakThl JHOO NJIHTEJNLHOE BPeMs NOANePKUBAIOT
MHHEDAJH3alHMI0 BOABl B KAaKUX-TO GoJiee HJIM MeHee OTPAHMYEHHBIX INpegenax,
JAu60 CHJILHO 3aMelISIOT CKOPOCThb ee 3acoJenusi» (1955, crtp. 80).

OueHb BaxKHBIM SBJISIeTCS TO, uTO YObIBAIOWIAS W3 Q3epa BOAA BO MHO-
ro pa3s MHHepaNH30BaHHee, YeM peYHasi, B OCHOBHOM TMTAalOWAf O03€po.
Ecay npuuATH, YTO MUHepa/u3auus yGeIBaloLleli BOAb! PaBHA BEJHYMHE MHHe-
panusanuH cpefHell IO 03epy, cocTaBasomedl 3a Muorogerse (19291958 rr.)
2,84 2/xe, TO HeTPYAHO MOACYMTATD, YTO OXHH OOBEM TAKOH BOJABL IO KOJHUECTBY
coleprKaluXcs B HeM coJied (T. e. IO 3acOSIOEeMY JeHCTBHIO Ha 03€p0) paBHO-
lleHeH NpHMepHO 33 o6beMaM HJAMHCKOH BOAb (OPH YCJAOBHH OCAXKACHHS M3
nocnefHe#d KanbluTa M gosnomuTta). TakuM o6pasoMm, naxe HeGosblias NOTepsi
BOJb! IIPH OTHIHYPOBLIBAHHH 3aJMBOB U HH(PUIBTPALHHE B Oepera MOMKET IpensT-
CTBOBATh 3AaCOJIEHHIO 03ePd MJH CHJIBHO TOPMO3HThL ero.

o HexaBHero BpeMeHH, OYEBHIHO, BBHAY CJIOMHOCTH SIBJIEHUS U OTCYTCTBUS
HeoOXOLMMBIX CBelleHHH, paccMaTpUBaeMble IPOLECCHl XapaKTepH30BAMHCE JIHLIL
KayecTBeHHO. TONIBKO B caMble NOCJHEAHUE FOJBI MOSBHJKCH IIEPBLIE, II0KA enu-
HHUHBE TONBITKM AATh KOJHYECTBEHHYIO OLEHKY POJH 3THX IpPOLECCOB B CO-
JeBoM OaJsiaHce BOZoeMoOB. Brime 6blio ykasaso (cu. ri. 1V), uro JI. K. Ban-
HOB (BannoB u Bypkanwuesa, 1957) moncuurtas cioll BOZbI, GUIALTPYHOMEHCS
€KErogHo B IPYHT Geperos o03. banxam, ucxoisi U3 IPeNIOIOKEHHS, YTO COJie-
BOJf 3amac o3epa He MEHSETCS BO BPEMEHH.

B utore muoronerneit padorst (1948—1956 rr.) na KapJsioBckoM BOZOXpaHu-
anule (CranuHckas o6nacts), B. A. Bapaunoswiv u JI. H. ITonoBrM nosyuenst
OYeHb HHTepecHBle peayabTathl (1958). [loBonsHO OGIIHPHEIR MaTepuas, cobGpaH-
HBIH 10 BORHO-cOJIeBOMY GasiiaHCy BOJOXPAaHUJHMING, NaJ HM BO3MOXKHOCTBH CO-
NOCTaBUTh (aKTHYECKH HAOMOLAEMBIH DPeXHM MHHEPANM3alHH C PeXUMOM,
paccyHTaHHBIM OOLIENPUHATHIMH NPHeMaMu (C yYE€TOM NPUXONA cojielf 32 cuer
HOHHOTO CTOK@ peK, MOJ3eMHOTrO CTOKa M aTMOC(EepHBIX OC4AKOB H PACXOZA Ha
BOZOCHabxeHHe, (PUABTPALHIO Yepe3 IVIOTHHY, c6poc U 00pasoBaHHe JIEAOBOTO
nokposa). Oxazanock, uTo (aKTHUECKOE U PACUeTHOE COJepXKaHHE cojiell, Kak
NpaBuo, He COBNAZaJo. IDTO HECOOTBETCTBHE VKa3aHHble aBTOPHl OTHOCST
32 CYeT «BHYTPHBONOEMHBIX IIPOLECCOBY, MNOJ KOTOPHIMH OHH IOHHMAIOT OTJIO-
’KeHHue coself Ha Geperax BOXOXPaHUJMIIA NPU CNafie YPOBHA U NMOCTYIVIEHHE HX
¢ OeperoB npH pOCTe YpOBHell, a TakxKe Bce XUMHUYEeCKHe H OHOXHMHUECKHE
TIIPOLECCHI.

OueHHTs KaXABIH 43 TNEepeuNC/eHHBIX TIPONECCOB B  OTHEIBHOCTH. Ha
JAHHOH HauasJbHOH CTajuM H3YUeHHS 3TOTO BONpPOCA, KOHEYHO, HE IpPeJCTaB-
JsieTcs BO3MOXHBIM, ofHako B. A. Baparor u JI. H. llonos npeamosarator,
YTO IJiaBHefiiee 3HAYEHHE MMEIOT TOJBKO IepBble 1Ba, T. €. OTJOXKEHHe coseil
Ha Oeperax M ofpaTHOe IIOCTYMJIEHHe UX B BojoXpaHujume. Kak ykaswiBaior
aBTOpBI, NPH cnaje yposHed Bojoxpanuauma Ha 1,0—1,5 #, KoTophifi OGLIYHO

HabnoaeTcsd B NepHoj Mail — HosiOpb, Ha Oeperax, OCBOGOXHBIUHXCS OT BOAHL,
oTKaanbiBaetcs oT 298 no 1020 o/m® cosedi, Tpu noxbeMe YPOBHEH, NPOUCXOLs-
meM B ¢eBpase — ampesie, o6paTHO B BOAOXDaHMJHILE -C GepEroB IOCTYMNaeT
ot 227 no 917 &/m® conedt. TIpn 5TOM BeNHUHHB! OTKJIOHEHHH MEXIY PaCUETHHIM
¥ (DaKTHYECKHM cOfiepXKaHHeM coJlell B BOZOXPaHMJIMILE YBEJHUUBAIOTCS 1O Mepe
CHHXKEHHSI B HeM YPOBHSl BOAH. B cBfA3M C M3JIOXXEHHBIM yKasaHHblE aBTOPHI
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TIPHXOASAT K BHIBOAY, YTO B Pe3YJIbTAThl PAacyeToOB COAep:KaHHA coJeill B Boie
BOJOXPaHHUJIHILL, TNOJy4YeHHble OObIYHLIM MeTOAOM, HEeO6XOAHMO BHOCHTL MONpaB-
Ky, YUYHTBIBAIOULYIO BHYTPHBOROEMHbIE Npolecchl. BenHuuHa NONPaBOYHOrO
Ko3bdunpenta s ycaoBuii Kap/oBcKOro BOROXPAHH/IHULA COCTABJAET IIPH
BbicoKuX ypoBHaAx 0,8—0,9, npu mu3kux — 0,6—0,7.

Crneflyer OTMETHTb, YTO NpPH pacueTax TNPHXORA CoJiedl B BOAOXpaHHJHILE,
TO-BUAYMOMY, HEJOCTATOYHO YUMTHIBAJCH NOA3eMHbIH npuToK. Hamo 610 6bi
y4ecTh M BBHIAENUTDH OTAEJIbHO POJIb XHMHYECKHUX NPOLIECCOB (B YACTHOCTH, OCaXKAae-
Hue CaCOs). CoBOKYNHOCTb BCeX IPOIECCOB HEYNAYHO HA3BaHA «BHYTPHBOLO-
€MHBIMHY TIPOLIeCCaMU, XOTs, KaK OTMeYaloT U CaM{ aBTOpHI, epBOe MeCTO cpelH
HUX 3aHMMAIOT NPOLECCH OCAKIEHUS cosiell Ha Geperax BOZOXPAHUJIHLIA H BO3-
Bpar uX c Geperos, T. e. NPOLECCH «BHEBOJOEeMHble». HakoHel, BejquuynHA pas-
HOCTH MEXJYy PacCUMTaHHBIM M (DaKTHYeCKH HaGJIofaeMbIM COJepxKaHHeM coJel
B BOJe BONOXPaHWJIMILA, KOTOpas JOJKHA XapakTepu3oBaTb BHYTPHBOLOEM-
‘Hble NPOIleCCH], B IeHCTBUTEILHOCTH HE COOTBETCTBYET NPHAABAEMOMY € CMbICY,
‘TAK KaK OHA BKJOYaeT B ce6s ONHOBPEMEHHO W BCe MOTPELIHOCTH, HeH3GexKHble
npu pacuetax. Bmecte ¢ Tem 3Ta paGoTa, XOTSl H HeLOCTATOYHO TOYHO, HO OAHA
13 NEePBLIX 1aeT KOJHYECTBEHHYIO OLEHKY NPOLECCOB MUTpAaLUH coJiell U3 BOLO-
XpaHHAUA Ha Geper ¥ oOpPaTHO, POJb KOTODHIX B COJeBOM OaflaHce BOJOEMOB
HeOoCIopyuMa. _

M. U. KpugenitoB (1961a) na npumepe Toro ke KapsoBckoro BogoxpaHi-
JIMIIA paccMaTpUBaeT AHHAMMKY cojiefi B cuCTeMe BOJOXDPaHHJHiLe — Oeper.
B pesyJbTate NpoBelleHHBIX HaGMICAeHUH 33 M3MeHeHHeM 3acOJIeHHOCTH MOYBO-
rpyuToB B 60—70-MerpoBOi moJioce Oepera, upuJeramuledi K ypesy BOAb,
M. V. KpuBeHIOBbIM YCTaHOBJEHO, YTO B 3TOH I0JIOCE MPOUCXOAMUT MOKLEM H
HAKOIJIEHHEe coJsiell B CaMBIX BEPXHHX TOPH30HTaX II0YBLI U HA €€ NOBEePXHOCTH.
Ecnu yuecTb KOJMYECTBO COJleH, COAEPXKAUXCH B MOBEPXHOCTHOM CJIO€ IOYBHI
romuuboii 0—10 ¢, To npHu MoABEMe YPOBHSL BOJABI C aBrycTa O Mail MPHMepHO
#a 1 » (470 COOTBETCTBYET 3aTOIJIEHHOW muoumanu, pasoi 0,7 ku?), B Bojoxpa-
HUJMILE MOXKeT noctynarts ¢ 1 u* Gepera okoso 580 e coned, a u3 cnost 0—60 cx
3a To e Bpems — 2055 e ¢ 1 #2.

TMoxBonast UTOT H3JIOKEHHBIM Bhlle (hakTaM, BIOJHE ONpelesieHHO MOXKHO
3aKJIOUNTh, YTO HECOOTBETCTBHE MMEIOUIErocsi B Hacrosimee BpeMsi B 03. Dain-
Xal 3amaca coJiefi (B pacTBOPeHHOM COCTOSTHHH) CO CPOKOM, B TeUeHHe KOTOPOro
3TOT 3amac MOT 06pa3oBaThCsl, OGBSICHAETCS, C OAHOH CTOPOHBI, OCaXKASHHEM
BHECEHHBIX B 03e€p0 KapGOHATHBIX COeNMHEHUH KalblUsl M Marwus, ¢ Apyrof —
MOCTOSIHHON YOBUIBIO COJlell NPH OTUIHYPOBLIBAHHM 3aJMBOB M HH(QUJIbTPALMH
BoALl B Gepera ¢ TNOCJENYIOUMM pa3BeHBaHHEM COJiel BETPOM M 3aChiMaHHEM
HX TIeCKAMH.

B ofumem Buje cosieBoii GasaHc 03, Banxaur moxer ObITh NpeAcTaBieH Cie-
JYIOULIUMH OCHOBHBIMH 3JIEMEHTaMH:

Qp + Qnoz{s —'r— QaTM = QKap6 + Q6e1;j:AQ (1)

3pech: @, -— MOHHBIH CTOK BNAJAIOWIMX B 03€PO peK;
Qnogs— KOJIHYECTBO BHOCHMBIX B 03€pO MNOA3EMHBIMH BOJAAaMHM pac-
TBOPEHHBIX COJIeH;
Qa7 — KOJIHUECTBO COJied, BHOCHMBIX B 03epo H3 artmochephl;
Qxaps— KOJIHYECTBO COJeH, BbIAE/AIOUIMXCSA U3 BOJbl 03€pa B pe3yiib-
TaTe CABHUTA KapOOHATHOTO paBHOBECHS;
Qesep — NOTEpsi coseli Ha OGeperax npH OTIUHYPOBHIBAHHM 3aJMBOB M
uudUIbTPAlMKH BOjbl B Gepera osepa;
A Q — mpupocT M YOBUIL OOLIEro KOJHYecTBA PACTBOPEHHBIX B O3epe
coJeii.
TlpuBeneHHbe 3/eMeHTHl GajlaHca SIBJSIOTCS OCHOBHBIMH. Enie MOXHO GBUIO
©bl.yuecTh YHOC coJsieli ¢ Gpbi3raMi BOAbI BETPOM, YTO B yCJIOBHAX 03. Banxaui,

189




oueBMAHO, Habmopaercsa. Ilo sToMy mnoBoxy, Hanpumep, HMEIOTCS YKasaHHS
H. TarunsueBa, KOTOpeIfi THCAJA O CHJABHEIX IOWHBIX BETPaX, CHECYIIMX B BO3-
AyXe Maccy JeIsHbIX HIJ, YBJEUEHHBIX HMH C He3aMepsilell 4acTH osepa
BO BpeMst 3bl6H. BeTep MUHT 3TH HIVIBl IO CTENH CO CKOPOCTbIO JO 20 m/cex u
I'DO3HUT He TOJILKO YeJIOBEKY, HO H XKHBOTHOMY, 3aCTHTHYTOMY UM, NOPaXKEeHHSIMU
KOXHBIX NoxpoBoBy (1928, crtp. 240). K coxaneHuio, ydyecTb KOJIHYECTBEHHO
noTepIo coseit (M BOZbI) B BHIE GPHI3I HE MPEACTABJSNETCS BO3MOMKHBIM.

IlonbiTka mpoBecTH B 3TOM OTHOIWIEHHM aHajoruio ¢ Kacnuem u Apanom
K ycnexy He npusesa. Tak, JI. K. Baunos (1950) Ha ocHOBaHMH SKCHepHMeH-
TajJbHBIX HCCJIEHOBAHMH IOJIYYHJ, YTO BBIHOC cosieli ¢ Kacmuiickoro mops mpu
CKOpOCTH BeTpa B 6 m/cex coctamisieT 52 m B CYTKM € KQKJOTO NOTOHHOI'O KHJIO-
MeTpa GeperoBoii rpanuuel. 70 cocrasiser okoso 30% ot uoHHoro croka Bos-
rd, T. €. poJib 3TOro ¢akropa B 6anance Kacnusi oueHs Bestuka. ToOT e aBTop,
MO/NB3YACh NMPENJIOKEHHBIM MM METOJOM pacdera, MOJAYy4YWa I Apajbckoro
Mopsi (cpenHeronoBasl CKOpPOCTh Betpa 4,7 m/cex) HHUTOXKHO Manyio BENHUHHY
€XerOJHOro BhIHOca cojielt ¢ Opbiaramu — Menee 0,05% 0T HOHHOTO CTOKA pek
(107 thiC. ).

IlpuBenenHble IU(PEI HACTOJLKO DPa3HATCS MEXAY co6oil, YTO OCTAHOBHTLCS
Ha KakoH-nu00 OfHOH U3 HHUX JJd YdYeTad pOJH IIOTephb cojielt ¢ Gpblaramu
c akBaTopuu 03. Danxam BecbMa 3aTpyAHHTELHO. '

KpoMe HaspaHHOro ¢akTopa, MOXKHO HasBaTb €lle LEJblH psAl SJEeMEHTOB,
yyacTBYIOMUX B coJileBoM OanaHce o3epa. K TakoBeM OTHOCATCS, Hanpumep,
HOHHBI/I CTOK ¢ GeperoBod NoJochl !, BelllecTBa, MONajaioliHe B BOAY NPH pac-
naje KHBBIX M PACTHTEJbLHBEIX OpPraHH3MOB, BEIIECTBA, H3BJEKAEMble OPraHH3-
Mam# M3 BOmbl ¥ T. A. OnHaKO Bce OHH CYLIECTBEHHOTO 3HAYEHHSI B COJieBOM 6a-
JIaHCe, TO-BHIMMOMY, He WMEIOT.

Tatauma 43
CoaeBoii Gananc 03. Baaxaw
(cpenueronoBble BenMMuMHE 3a Tepucn 1931—1956 rr.)

ul‘h: S O&’: E
TIpnxox éég = % Pacxog Eég K %
:!:OE 5 EOE 5
SEe = B x =
Peyno#i npurox . . . Qp 4,07(71,0 |Pasnoxkene KapGoHATOB: QKﬂp6
Tlomsemublit nmpUTOK . . . Qmm3 1,35(23,6 ||[Ocaxnenne XKaabuuTa H
JONIOMHTA . . . . . . . . . 11,941 33,7
Nocrynaenue u3 atmocde- ) Bripenenne COs. . . . . . 0,86] 15,0
pEr .. Qe (0B S O L L L L L 0,34} 5,9
Bcero .... .. 3,14 54,6
OrwHyposeiBaHHE — 3anu-
BOB M  HMHGHAbTPAUHS
8 Gepera . . . . . . . Qsep 2,06| 36,2
TIpupocT CoNeBOro  3ana-
ca . . ... 0,53 9,2
|
Bcero. . ! l5,73-100,o Uroro. .. 5,73 |100,0

CoseBoii GasaHc coctaBieH st 1931—1956 rr., Tak Kak Hauano u KOHeLL
3TOrO NEPHOAA OXAPAKTEPH30BaHbi Haubogee mosnHo (fannbe I1. @, Jompauesa
H aBTOpa HACTOsIIEH MOHOTpaduu).

1 2000 m/e00.
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Kak caepyer u3 Tta6n. 37, coseBoif 3anac ozepa 3a 3TOT 25-JleTHHH TepHOJ,
nonoauuacs Ha 13,2 man. m. CnenoBaresibHo, A @ HMeeT NOJOXKHUTENbHOE 3HA-
yenue U cocrasaser 0,53 MaH. m/200. 3HaueHHs] BCEX OCTANBHBIX CJAaraeMbliX,
KpoMe Qeep, OBIIM TIONYUEHH! B NPEABIAYINX pasfenax. Ocraercs HEU3BECTHHIM
Qeep, T. €. TIOTEpA cOJel 3a cYeT OTIIHYDOBLIBAHHS 3aJMBOB M MHOHJILTPALMH
BoArl B Gepera. QOueBHJHO, UYTO BeJHUYHHY (Jeep MOMXKHO [OACYHTATH M3
ypaBaenns (1). Ee sHaueHue okasasnoch paBHbIM 2,06 MaH. m/eod.

B okoHuaTeJbHOM BHAE COJieBOH GanaHc 03. Danxaum (3a nmepuon 1931—
1956 rr.) npepcrapsen B Tabn. 43. Becoma nokasaresnbHO, 4TO OJH3KYIO BEJH-
upRy Qeep MONYUAEM, HCXOAS H3 BoAHOro GasaHca osepa. Ilpum paccMoTpeHHH
nocJjeaHero 6bJ10 YCTaHOBJEHO (¢M. Taba. 9), 4To HA OTIHHYPOBHIBAHHE 3&JUBOB.
H MHOUABTpANA0 exerofHo pacxonyercs 1,14 xm® Boasl. Exxeropnas y6hlib H3-
03. Banxaw 1,14 xu® Boapt co cpennell Munepanusauueit (3a mepuon 1931—
1956 rr.) 2,93 e/ke cooTBeTCTBYET moTEpe 03epoM 3,34 MJIH. m coneli. HanpoTus,. -
€CJIH HCXORUTh M3 CoJieBoro Gasnadca, To nortepst ozepoM 2,06 MaH. m conelt IpH
yKa3aHHOH MHHepa/u3alliu BOABI cOOTBETCTBYeT 06beMy Bomsl 0,70 xm®. Cpexs
Bce UHMPEI BMecTe, MOJYUHM:

Q 1% C.olt BOAL! B 03epe

Gep, Gep, (MM/200) UPU OTMET-

MAH. m'20d Km¥200 Ke ypoBHs 339,56 4
Ilo conesomy Gamancy . . 2,06 0,70 46
Ilo Bopnomy Ganamcy 3,34 1,14 74

bau3kas cxonumocTb LU(Mp, MOJYYEHHBIX NMPU MOMOLLM BOLHOTO M COJIEBOTO!

6anaHCcOB 03epa, OYEBHAHO, CBHJETeNbCTBYeT 00 HX PeanbHOCTH W TNpueMJe-
MOCTH. :
Ecan HcXomuTh M3 TPeLNOJIOKEHHs, YTO COJIeBOH 3amac osepa 6oJiee MK
MeHee IOCTOSIHEH BO BpEeMeHH, TO BeJHuHHA Qeep, NpeACTaBSAIONAA KOJHYE-
CTBO coJiefl, eXeroaHo u Ge3BO3BPATHO TepsieMOe 03ePOM, OYEBHAHO COCTABHT
okojo 2,6 man. m (5,73—3,14). IlpoanasusupyemM peanbHOCTh BO3IMOXKHOCTH
yHOCA BeTPOM M 34ChIIAHHS [ECKOM 3TOTrO KOJM4YecTBa coJiel.

PaccMoTpuM BO3MOXKHOCTL NOTepH cosiefl Ha nobepexkbe TOMNbKO MPH BHY-
TPUrofloBoM KosieGaHuu ypoBHst 03. banxam. [lpu najgenuu ypoBHsI ¢ Mast
no jpexabpb npumepHo Ha 30 cm (BenvuuHA CpeiHSsT 32 MHOTOJIeTHe) H3-TIOK
BOJIbI OCBOGOXKJAETCS TEPPUTOPHS ILIOIAAbI0 0K0J10 450 ku?. Ecau naxe BecTw
pacyerT TOJNLKO HA 3Ty NJOWAIb, TO NOJYYHM, YTO 32 CE€Mb MeCALEB OXHH
KBaJpaTHRH MeTp ee JO0/KeH TepsATh 5,8 ke conefi HaM cJol TOJMUHHOH
oxoao 0,4 cm (npu o6vemHOM Bece conu 1,3). Ecnu npuHsATb BO BHHMaHHe,
YTO H30 BCEX BO3MOXKHBIX CJy4aeB TNOTepH cojed U3 03. DBaaxaw B
pacueTte YuTeH TOJbKO OAMH — Ha OGHa)XKaeMOM OT BCJbl ToGepexbe,
€cJiM  BCIOMHHUTH — TAKXKE  MHOrOUYHMC/EHHble  (akfhl,  HJMIOCTPHPYIHOILHE
GoABlIYIO POJb BeTpa B NepeHoce Marepuasa, Hanpumep, ciydail, OMHCaHHBIHA
E. B. ITocoxoBbiM, KOrjia B TeueHHe Mecsia M3 KOTJI0BMHB MblH-Dynak 6blna
BBIAYTA CAHTHMETPOBAS KOPKa COJM, TO MOXKHO 3aKJ/IOYHTh, YTO 3Ta uudpa,
BO3MOXKHO HA TIEPBBHII B3IVISA KaXKYyIUasict GOMBIIOH, B HCKJIIOUHTEbHBIX YCJIO0-
BHAX 03. Dajxam BhnosHe peafbHA.

CxopocTb y6blIM cOslell M3 03epa 32BHCHT OT DeXKHMa YPOBHeH, BeTPOBOrO
pexuMa M psiia APyrux NpuuuH. B nepuospl, xoria oHa MMeeT BbICOKHe 3Ha-
yeHHs, COJIeBOH 3amac o3epa yMeHbilaercsi. Tak Oblio, Hanpuamep, B NEpPHOL
1931—1953 rr., coBnajalomuii ¢ najeHueM ypoBHsi o3epa (cM. pHc. 64). Ha-
npotus, B 1929—1931 u 1953—1956 rr., Koraa ypoBeHb 03epa IOBBLILIAJICH,
BeIHUMHa Qgep B CBSA3H C OTCYTCTBHEM IPOIECCOB OTIIHYPOBBIBAHMSI 3aJIMBOB M
BO3BpaToM cojiefi ¢ GeperoB NpH HMX 3aTOMJEHHH OYEBHIHO HMeJa MeHbluHe
3HayeHMs, B pe3y/bTare yero CoJIeBOH 3amac osepa Bospactaj. B uenom 25-aet-
Hult nepuox 1931— 1956 rr. xapakrtepusyercst HeGO/IbLWIMM YBeJHYEHHEM cO.e-
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BOro 3anaca osepa — 3a BeCb NepHof — Ha 13,2 MJIH. M HJIH €XKeroHo —
Ha 0,53 mau., m.! :

PaccmorpeHHas B npuBejeHHOM Bhilue GanaHce (Tala. 43) pacxofHas cTaToa,
y4HTHIBAIOLLAsl NIOTEPIO cosefl Ha Geperax, IO CBOEMY 3HAUEHUIO 3aHHMAET BTO-
poe Mecto (36%) B cymmapHOM pacxogle cojell. TlepBoe xe Mecto (55%) mpu-
HalJIeXXUT II0Tepe cosiell 3a cuYeT pasJoxKeHHs KapGoHATOB. MeXny 3THMH
CTOPOHAMH pacxoja HMMeeTCs BeCbMa CyllecTBeHHoe pasjuduue. Eciau npu or-
LIHYPOBLIBAHHH 3a/IHBOB U HH(MUJBTPALMH BOAB COJH MOCTOSIHHO YGLIBAIOT U3
o3epa, TO TNPOAYKTHl pasJioKeHHsT OUKapOOHATOB — KapOOHATHL KalbIHs H
Marmusi — ocrarorcs B HeM. FiMes B Buiy mocseqHee o6CTOSITENBCTBO, MONPOGyeEM
CAesaTh OPHEHTHDOBOYHBIH IIOACUET BO3pacra o3epa.

Britle 6b1710 yCTAHOBJIEHO, YTO CKOPOCTh KapGOHATOHAKONJEHHUS B 03. DaJ-
xam cocraBaser 195 xe/m? 3a 1000 Jsier. MoIIHOCTE COBpPEMEHHBIX OTIOKEHHH
cocrapisier 2—4 u (CanoxHukos, 1951), B cpefHeM ee MOXKHO TIPHHSTDL 3a 3 M.
Cpenusasi kapOoHatHOCcTh Oajnxamckux ocankoB, nmo H. M. Crpaxosy (1951),
32%. llpunuMasi ypmenbHBII BeC Hja paBHBIM NpuMepHO 1,5 ¥  BJAXKHOCTb
okoJ10 50%, MOXHO NOICYHTATh, YTO MMEIOLeecs Ha JHe 03epa KOJHYECTBO Kap-
fonaroB Morvyio ObITh HakomjJeHo He MeHee ueM 3a 4000 ser 2. 3ra uudpa, Ko-
HeyHo, BecbMa mnpubGamKeHHas. O4eBHIHO, TakKke, YTO OHA XapaKTepPH3YeT
MHHHMAJIBHBEIA BO3pacT, TAK KaK NOJyYeHa H3 NpPEeANOOKEHHs, YTO CKOPOCTh
KapOOHATOHAKOIIEHUS Bce BpeMsl Oblia Takoil XKe, Kak W Tenepb. B jeiicTBH-
TEJILHOCTH Ke, PSJ COO6paKeHUH, U3JNOKEHHBIX BEIIE, CBUAETEJBCTBYET O TOM,
4TO panee KnuMmaT B [Ipu6anxambe Obl 3HAUUTENBHO Msrde, 03. Banxam Gwuio
6osiee MOJIHOBOZHBIM, M Hpolecc KapOoHaTooOpasoBaHUs 3Jech Ilej ropasio
MejJieHHee.

8. PACTBOPEHHBIE I'A3bl U BEJIMUHHA pH

Kucuaopox B orinuue oT HOHHOTO cOCTaBa cofepaHue PacTBOPEHHOTO
KHCJIOPOZla 1O aKBATOPHU OTKPHITOH YacTH 03. Dasnxamr MeHsiercsl OYeHb MaJo.
OG0 3TOM MOXKHO CYAMTh HA OCHOBAHHMH PE3YJbTATOB HAUIKX ONpeLEJNeHHIH, ¥BbI-
NIOJTHeHHRBIX JieToM 1958 r. (Tabn. 44 u 45).

Conep:kanne KHCIOPOAA B NOBEPXHOCTHOM TOpPH30HTE OGHMHO KoJjefaloch
ot 7,22 no 8,32 me/a, 1. e. B npenenax 82,7—97,2% or HOpMaspHOTO HAachbiile-
Hus. IlpuMepHo Takne xe BenuuuHbl (70—100%) ObliM MOJyYeHBl paHee H
I1. ®. Hompauesmm (1931, 1935). MakcuManpHOE COJEpXAHME, pPABHOE
10,85 me/2 (123% maceimenus), Hamu Gbuto 3apukcuposaro 15.VIII B 19 wac.
45 muH. B 3anuBe Bypuio-TioGe (cranuuss Ne 60). B Boze BocTOuHOH yacTh
©03€pa 10 CpaBHEeHHIO C 3aMajHOi, XOTS ¥ HE3HAUUTEJIbHO, HO BIIOJIHE OTUETJIHEO,

1 Unrepecho cpaBHHTbL HalaioflaeMble BeJIHYHHEI COJIEBOTO  3amaca U CpefHeifl MHHepaJH-
3alHUH BOAbI 0sepa B Hayajie H B KOHUeE 25-neTHero nepuoja ¢ COOTBETCTBYIOIIUMH BeJHYHHAMH,
KOTOPLIX CJlefloBasio Obl O:KMAATh B KOHIE NepHOja, ecid OBl B 03epe He IPOHCXOLHH IpoLecch
passoxkeHHsi KapGouaToB M IOTepH cojiel Ha Oeperax.

Conesoit 3arac CpeaHsisi MHHEPAJH3aUHA

o3epa, MJH. m o3epa, &/ke
Hauano nepuopa (1931 r.):
a) HaGAIOKABLUIKECH BEMUUYUHB . . . . . . . 293 2,69
Kouery nepuoga (1956 r.):
a) Ha6MIOAABUIHECH BEJIHYMHBL . . . . . . . 306 2,9

6) BeJUYHHbLI, KOTOPHIX CJAeROBAIO Gbl OXKH -
AaTh, GCAH YUUTBHIBATD TOJIbKO DAa3JIOXKEeHHe
KapboHaToB (QKapﬁ) M He YYHUTHIBAaTb MOTe-
pio coJet Ha GeperaxX (Qéep) e e e e 358 3,42
B) BEJHYHMHHE, KOTOPHIX C/IeOBaJ0 6bl 0XH-

KaTh, €CAH He YUHTHIBATE HH OJHH H3 pac-

CMaTPHBAEMbIX TPOLECCOB . .+ . . . P 437 45,17

2 TIpH yKasaHHHX yenopuax 1 m® una comepxut ~ 250 Kz KapGOHATOB; C/IENOBATEIBHO,
3 3 una collepkaT HXx ~ 750 xe. H- o6pasoBanue 5Toro KoJHYecTBa MPH YKa3aHHOH CKoOpo-
cTH Heo6xofuMo okono 4000 ser.
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Ta6nuua 44

CopepXanne PaCTBOPEHHOTO KHCJOPOAA M GHOTEHHBIX BEWECTB, a TAKXKe OKHCJISEMOCTh BOXM
03. Banxam aerom 1958 r.*

Coxepxanue Oz Conepxanue P u N, me/x®

% 2
E JHaTta or6opa npobut % Hachl- oﬁ’éﬁ?f & §§ S ) Su Sk
%ﬁ mefa mluﬂa o | #2072 %‘% 2‘ % % cz)
Lo Qn n, Z Z Z
Banaguwmit Baaxam
1 10%, 25.VII 7,80 | 89,2 4,40 3,0 | 24 4 10,51 68
2 Torpa xe, 1115 7,80 89,2 5,82 3,7 5 8 » 57
3 » 1220 7,80 89,2 4,00 3,0 7 4 » 57
4 » 14 17,80 ] 90,6 4,00 | 3,7 3 7 » | 57
5 » 1625 7,80 90,6 4,00 3,7 5 4 » 57
7 2118, 27.VII 7,70 | 88,0 3,36 | 3,2 20 7 » 10
8 649, 28.VII 7,50 85,8 3,48 3,2 4 9 y <10
9 Torna xe, 85 7,22 1 85,0 3,70 4,5 | <3| — » <10
10 » 1300 7,60 90,1 3,36 3,2 | «3 4 » |10
1 | 615, 29.VII 7,23 82,7 | 4,83 3,2 | <3 5 » <10
12 | 15%, 30.VII 7,42 89,0 3,34 3,0 3 13 y |10
13 Torma xe, 1350 7,70 | 89,4 3,34 3,2 5 8 » <10
14 » 1020 7,65 87,4 3,20 3,0 7 9 » 10
15 » 700 7,42 85,0 3,20 3,0 6 6 » |<10
17 1745, 29 .VII — - 4,16 2,7 | <3 12 » 23
18 18%, 30.VIL 7,70 92,5 3,08 3,2 | <3 8 » <10,
19 10%, 31.VII 7,42 84,6 3,20 3,2 | <3 12 » <10,
20 715, 2, VIII 7,80 | 88,6 .| 3,34 | 3,2 22 | — » 17
21 Torna xe, 990 7,72 88,1 4,00 3,2 32 - » 10
22 » 1290 7,60 87,2 3,44 2,2 34 10 » <10
23 » 1415 7,62 87,4 3,44 2,2 32 16 » 17 .
25 » 18% 7,65 87,3 3,36 3,5 26 12 » 17
26 610, 3.VIII 7,72 86,4 3,36 - | 3,2 30 11 » <10
27 Torpa xe, 730 7,62 87,0 2,80 3,0 28 8 » 23
28 » 920 7,72 88,8 3,44 2,2 6 13 » 10
29 » 1250 8,25 94,8 3,60 2,5 5 12 » 23
30 1500, 6.VIII 7,80 86,0 3,52 2,7 5 4 » <10
32 Toraa xe, 1710 7,90 89,3 4,03 2,7 | <3 8 » 10
34 > 1915 7,80 88,8 4,75 3,0 5 5 » <10
Bocrounuit Baaxam
35 710, 7, VII 7,80 85,5 4,52 2,5 | <3 5 }<0,5 |<10~
36 Torna xe, 9% 8,26 90,8 4,68 2,2 | <3 5 » <10
37 8.VIiI, 1200 7,80 88,8 4,85 2,5 | <3 10 » 10
39 Torna xe, 14% 7,80 90,0 4,48 3,0 3 6 » |<10
40 » 1685 8,24 93,8 4,60 2,7 | <3 5 » 23
41 » 1720 7,87 89,4 4,60 2,5 3 5 » 23
43 1000, 9 .VIII 7,72 89,4 4,60 2,2 3 5 » |10
44 Torpa xe, 1210 8,17 94,0 3,56 2,5 3 7 » 10
45 » 1640 7,97 92,3 4,20 2,5 3 8 » 10
46 » 180 8,32 97,2 4,60 2,7 3 4 » (<10
48 61, 12.VIII 7,78 89,2 5,88 2,7 6 8 » 34
49 Torxa xe, 9% — — 5,35 2,6 3 8 » <10
50 » 740 7,71 86,8 4,62 2,6 S 8 » 16
51 630, 13.VIII 7,72 87,0 4,68 2,7 3 8 » 18
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Ta6anuma 44 (oxkoHuyaHue)

- Copepxanue O, ® Copepxanue P u N, ue/m"f
z _— | =

5 I o . " Oxuncase- E <

ara oToopa npoosl o/ Hacbl- MOCTDb, R .

g |- wefa | yowunwe | #2002 | &3 | Ppos|Nyms| Nnoy| Nioy
o S
.52 Torga xe, 7% 8,15 89,0 4,80 2,5 3 8 |<0,5 <10
53 1088, 15.VIII 7,72 87,2 4,95 2,5 41 8 7] » 10
54 Torza xe, 1240 7,80 89,5 4,67 2,7 | <3 8 » 10
55 80, 16.VIII — - 4,67 2,2 5 8 » <10
56 Torapa xe, 7% 7,77 87,6 5,22 3,0 4 8 » 10
58| 16%, 15.VIII 7,77| 88,0 | 451 | 30| 61 8 | » | 10
" 59 Torxa mxe, 1720 7,971 90,2 4,67 3,1 6 8 » 10
60 |- » 194 10,85| 123,0 6,3 2,5 5] 8 » <10

* MecTonosoXeHHe CTaHUMHA yxka3zano Ha puHc. 38.
*#¢ C nonpaBKOH Ha COJIEHOCTb.

KHCJI0poZa cofiep:utes GoJniie, CpeliHee ero cofiep:KaHue 1o 3anagHomy Dau-
xamy cocrapasizio 7,70 mz/2 (88,4% waceiuenus), no socroudomy — 8,10 ue/a
(91,0% naceunenus). ITo-BupumoMy, 3TO CBSI3aHO C GOJbllefl PO3PAYHOCTHIO
BOJB! B BOCTOYHOH YacTH o3epa IO CpaBHeHHIO C 3anapHoil (cM. puc. 36) u, cie-
JIOBaTeJIbHO, ¢ O6osiee BHICOKOH (DOTOCHHTETHYECKOH JesITeJIbHOCThIO BOXNHOM
pacTHTebHOCTH. B npH6peHbIX yacTax o3epa, Ije MecTaMH BOXOPOC/H CIIOWb
NOKPHIBAIOT 3HAYUTENBHBIE IIVIONIAAH, MOXKHO OblIO OBl 0XHAATb GOJiee BHICOKWX
CofiepKaHuil Kucjoposa. B HelicTBUTeNBHOCTH Ke OHO 31ech mapaer xo 4,0—
4,5 me/a (45—55% wnachiennsr). OueBHAHO, 3TO OOBSICHSeTCS IlpeobraganueM
NpoLleccOB NOTPebsieHHsT KHCJIOPOJa Ha OKHC/IeHHe OpraHHYECKHX BelLiecTB
(npxaHue W FHUEHHe) HaJ MPOoIeccoM ero GoTocHHTE3a. '

BeprukanbHas cTpatudmkanus KHCI0pOAA HabmolaeTcsl MOYTH TNOBCIOAY,
OXHAKO H3-32 MeJKOBOAHOCTH BOJOEMa H NOCTOSTHHOI'O BETPOBOTO IepeMellH-
BaHHUs BOAHBIX Macc OHa He3HauuTesbHA. OOBIYHO COAep:KaHUe KHCJIOPOAA B IIPH-
JIOHHBIX TOPH30HTAaX BOABI, Aaxe B Haubosee I1y60KOH BOCTOUHOH YACTH o3epa,
Juuib Ha 2—15% MeHpllle, yem B OBepXHOCTHHIX (Tabs. 45 u puc. 84). Toabko
B OJlHOM cJjiyuae (B 3ajuBe Beprric, npu ray6ure 14 x, 13.VII B 12 yac. 50 mun.)
3Ta pas3Huua cocranisga 45% (o aGcosOTHOMY COLepIKAHHUIO).

O cyrouHOM Xoje cofepKaHHS KHCJIOPOAA B BOJAE 03€pa MOXKHO CYAHTb IO
pe3y/abTaTaM JBYX CYTOUHBIX cTaHUMH (puc. 84), mepBasi U3 KOTOpHX Oblia
npoBefeHa B 3ananHoM Danxame B pafioHe o-a Tacapas, Bropas — B Bo-
cToyHoM banxame B paiione n-oBa lllaykap. M3 pucynka (/) BugHO, 4TO He3Ha-
yyTeNbHAss cTpaTHPHKALMA KUCJOPOAA, HMEBIIAs MECTO B Hayaje HaGofeHui,
B pe3ysbTaTe pashirPaBIIETOCs HOYBIO CHJBHOTO BeTpPa, CKOPOCThIO N0 15 m/cex,
Oblia HApyIIeHa H BHOBb BOCCT@HOBHJIACH TOJIBKO C IPEKpAlIEHHEM BeTpa.
CyTounBli X0 colep:KaHHA KHC/I0pOZa B Bofe 3anajgHoro bBanmxamia BhipaxkeH
oyeHb ¢/1a60. PasHuua Mex1y MaKCHMaJbHEIM H MHHHMAJ/IbLHBIM €T0 CONEpXKa-
HMSIMH cocraBiassa Bcero auuib 4,3%. Ilpuuem MakcumMym HaGmogajcs He
B 16—18 uwacoB, Kax 0ObIUHO, a HOYBIO, UTO BO3MOKHO CBS3aHO CO 3HAYHTEJb-
HOH aspauuei BOABI MPH OYeHb CHJIBLHOM BOJHEHHH. MUHHMaJsibHOE COllepKaHHe
KAcJ0pona Habmonanoch B yTpeHHHe yacel. B Bocroynom Banxauwe (puc. 84, I7)
CYTOUHBIH XOJ CONEPHXAHHS KHCIOPOAA B BOJAE XOPOIIO GBI BHIPAXKEH B IPUAOH-
HOM TOpH30HTe. 3/leCh HameyaeTcss MaKCHMYM, IIPUXoisiHiicsa Ha 15—18 yacos, u
MHHHMYM, Ha6niofiaeMblii Ha paccBere. AMIJIMTYAA KosleGaHuil aGCOMIOTHBIX CO-
IepXXaHuH KHCJIOPOAA 3AeCh 3aMeTHO Bhile H moxoauT ao 10%. Cyrounnie

H3MEHEHHUA B COLAECPKAHHH KHCJIOPOAA B TIOBEPXHOCTHOM IOPH30HTE OSQPHOﬁ BOJbI
TIOYTH OTCYTCTBOBAJIH. : .
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Puc. 84. Kpusbie, xapakrepusyloliiHe coflep:kaHue pacTBOPEHHOrO B BOAE KHCJODPOAA, TeMIepa-
TYPy BOALI H BO3AyXa, CKOPOCTb BeTpa M 06J1ayHOCTb, MOCTPOEHHLIE [0 PE3YJbTaTaM CyTOUHbIX
craHuui Ha 03, Danxamw.

I — pafion o-ea Tacapaa (31.VII—1.VIII 1958 r.), ray6una 6,5 x; II — paHon mn-oea Illaykap
(16.VIIT 1958 r.), ray6una 13,5 a.
1 -0, (B 9%) Ha rny6une 0,5 #; 2 — To xe y AHa;, 8—O, (B M2/4) Ha ray6ute 0,5 M; 4 — To XKe, y ZHa;
5 — TemmepaTypa BoAbl Ha ray6ute 0,5 m; 6 — To Xe y jAHa; 7 — TeMuepaTypa BO3AyXa; ¥ — CKODPOCTh
BeTpa (B M/cex); ob6nauHocTh (B %); HOuHOe BpeMsl CYTOK O003HAaueHO MITPHXOBKOM

B pesysnbrate ykasaHHBIX, NpaBaa, AOBOJBHO OTPAHMYEHHBIX HaG/IIONEHHH
NpeABapyUTeNLHO MOXKHO 3aKJIIOUHTh, YTO HHTEHCHBHOCTb OHOJIOTHYECKHX M OHO-
XMMHUYECKHX TPOLECcCOB, HAYLIMX B 03epe C BbleseHHeM H NOoTpeb/eHHeM KUCJIO-
pona, HeBbicokas. [Ipu 3TOM B BOCTOYHOH yacTH 03epa, IAe OpraHuYecKHil MHUpP
Goraue, npoueccs HAYT GoJiee HHTEHCHBHO, YeM B 3aNajHOM.

Ha6umonennit 3a KHCJAOPOAHBIM PEXKUMOM B 3UMHEE BPeMsl MBI He IIPOBOIU/IH.
ITo pannbmm IT. ©. Mompauesa (19316), 3amopHBIX BJIEHHI HA 03epe He HaG/IO-
Jdaercs. B KoHue cypoBoil suMbl 1931/32 r., mepel BCKpPHITHEM JIbJa HAChl-
lleHHe BOAHBIX Macc KHcsaoponoM coctaBasio 60,0—96,0% ot mopMasabHOro.
Hlaxxe B MeJIKOBOZHOM H CHMJIBHO 3aujieHHOM 3aiuBe KykaH HachbllleHHe Hepen
BCKpBITHEM jocturano 78%. 3aMopHBie sIBIEHHS, OUEBHIHO, BO3MOXKHEI JIHIIb
B 0000 He(JAaronpHsATHbIX YCJOBHSIX — IPH HE3HAuyUTeJbHBIX TIJyOHHAX,
BBICOKOM COJlepXKaHHH PasJiaraiollUXCcsi OPraHHYeCKUX BellecTB, 3aTPyAHEHHOM
BOROOOMEHe M Np. DTH yCJIOBHS XapakTepHbl )i 3anuBa Ana-Kyab. 3umoit
1931/32 r. 3uech Ha6aofalHUCh 3aMOPHBLIE SIBJIEHMSI, COMPOBOKIAEMEIE CKOII-
JieHHeM phuIGbl y mpopy6Geit (typm, 1934).

HdByokuchb yraepona. Conepxkanue CO, B Bosie 03. Banxam ouenn
HEBEJINKO; TaK, ee IPUCYTCTBHE B 03epHOH BOJe B JieTHHe nepuoxst 1956 u 1957rr.,
COrJIaCHO JaHHLIM, INOJYYeHHBIM pacyeTHBIM NyTeM (IJs BCEX CTaHUMH), He



npepbiano 0,7—1,1 me/2 ¥ TOABKO B HEMOCPEACTBEHHON O/M30CTH OT YCThHEB
pek pocruramno 3,7—5,4 me/a.

CepoBoaopoa H,S B Boge o3epa HaMH HUTJAE OOHapyXeH He ObLI.
Ero npucytctsue Oblio ycrasoBieHo 1. @. HompauesnM (1930a) Tonbko B
JIOHHBIX HJax, oco6eHHO B 3anuBax. Hamu Bo Bpems mHosieBbIX paGoT TaKikKe
3aMKCHPOBAHO HECKOJbLKO CJydyaeB, KOTZa JOCTaBJEHHBIH JHoUepraTesiem
Ha NOBEPXHOCTb HJI HMeJ peskHHl 3amax cepoBofiopoga. JI. [I. Ilitypmom ce-
poBofiopoll Gblal Hafiien B Bofe 3anuBa Asa-Kynab (B centsibpe 1932 r.) B Xo-
JaudectBe 5—6 me/a. VM xe (1934) B canponeseBBIX OTJAOKEHHAX Oninu obHa-
pyxeHnl H OakTepuu, npoayuupywouise H,S. He uckioueHa Bo3MoXKHOCTB,
YTO CEepPOBONOPOJ, NMEPHOAMYECKH MOXKET BCTPEYAThCS M B HEKOTOPHIX APYrHX
3a/lMBaX, TJie TOCHOACTBYIOT AHAJOTHYHHE aHa3poOHBlE ycJoBHA. [IpHCYTCTBUE -
HeS B oTkpbiToM o3epe HCKJaooYaeTcss Onarofaps NOCTOSHHOHM —aspanud
BOJBL.

XapaxTtepucTtuka Beauyuun pH. 3uavenus pH Bomwl
03. banxam panel B Tabu. 26—28, Ha OCHOBAaHHH KOTOPHIX COCTABJIEHBI COOT-
BEeTCTBYIOWME KapThl (puc. 85). V3 mpuBeJleHHOr0 PHCYHKA CJEAyeT, uTO 3Ha-
yenHsi pH JoBoJBEHO BHICOKM H MEHSIOTCA B 3HAYMTENbHOM HHTepBaje. Kpaii-
H¥e, HaOmoJaBllyecs HaMH, 3HaueHust coctapiasan 7,77—9,23 (Ges sanuBa Ana-
Ky, rie pHyake =9,60). Xapakrtep pacnpenesnenus BennunH pH mo aksatopuu
AHAJIOTHYEH XapakTepy pacnpefesieHHsi OoJbIIMHCTBA HHIPEIHEHTOB HOHHOIO
coctaBa. B palione osepa, npuserawmem K fenbre Wnu, HabaiopaeM MuHH-
MajbHple sHauenud pH, pasnble 7,90—8,00. llo Mepe yHasneHusi oT AeJbLTH Ha
BocToK pH pacrter, u y npoauBa Y3yHapan yxke cocraBaser 8,80—8,90. Mak-
cuMaibHEIX 3Hauenmit (pH = 9,05 = 9,10) oHO jocTHraer y BOCTOUHOH OKO-
HEYHOCTH 03epa. B uacTu osepa, mpujerawomiell K 10ro-BOCTOUHOMY NOGEPEXbIO
3anapsoro banxama, pH ua 0,10—0,15 Bbine, ueM B 4acTH, OMBIBAIOLIEH
ceBepo-3anafHoe nobepexbe. '

BeprukanvHas cTpatudukauus BesuuuH pH uame Bcero oTcyTcTBYyeT.
Toabpko B pepkux cayuasx pH somet y zna na 0,05—0,10 Menbe, yeM y mo-
BEpPXHOCTH (MakcuMyM Ha 0,2). ' ,

Benuuuna pH B npupopnbIX Bojlax onpejiensieTcsl IJIaBHBIM 00pasoM KOJIH-

yecTBeHHBIM cooTHolueHneM CO,, HCO; u COj. Tlockonbky conepxanue COa
B Bofle 03. Banxam HacTosbko Maso, 4To NMPAKTHYECKH MOXKET He NPHHHMATBCSA
BO BHHMamnue, To Benuuuubl pIl GyAyT 3aBuCeThb TosIbKO OT cooTHowenuit HCO'y

" HCO, .
.1 CO;. Kak cnenyer u3 Ttabsi. 38, ¢ pocToM OTHOIUEHHS o (8% -Moneit)

ot 49 sio 9, sennuunnl pH cootBercTBeHHO pactyT ot 8,70 go 9,15.. Takue cc-
OTHOIIeHUs MexAy BeimunHamu pH u coflepianueM pasnuuHuix GOPM yrob-
HOH KMCJIOTBHl, TIOJYYeHHEIE B YCJOBHSX 03. Danxani, sBjsiioTcs OGBIYHLIMH,
YCTaHOBJIEHHBIMH TyTeM (PU3HKO-XHMHUYECKHX PacueToB.

9. BUOTEHHDIE BEIMECTBA, OKUCJISEMOCTD U MHKPO3JIEMEHTHI

I'1aBHBIM HCTOYHHMKOM NOCTYI/IEHHSI GHOT€HHBIX H OPraHHYeCKHX BEIECTB :
B 03epO SBJSAIOTCS PeKH, NIepBOe MECTO M3 KOTOPLIX 3aHuMaer Mau. Makcumanp- -
HHIHl pasMep peYHOTO NPHTOKAa B YCJOBHSAX 03. Dasxam npuxomuTcest Ha JetHue
Mecsinel, B To ke BpeMmsi JeToM HaG/IOf3eTC H MakKCHMasibHOe MOTpeGieHHe
GHoreHHBIX BeilecTB. [To3TOMy nosydeHHble HAMH IIPH MOJIEBHIX HCCJENOBAHUSIX
(mob — aBryct 1958 r.) 3HaueHHs] OTAe/IbHBLIX HHFPEIHEHTOB, KOTOpBIE MpPH-
BOIATCS HMIKE, MOMHO ODHMEHTHPOBOYHO PacCMaTpHBATh Kak GJM3KHE K Cpel-
HUM B TOIOBOM ITHKJE.

® o c ¢ o p. Besuuunel conepxanus ocdopa, MHHepaNbHO-PACTBOPEHHOTO
(dbocdarer) u Banoporo, npusefleHsl B Tabn. 43 u 44. Copepxanue docdatoB Ko-
Je6nercs ot <3 1o 34 me/m3, B GOJIBUIMHCTBE XKe CIyyaeB cocTaBaser 3—6 ma/m3,
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YcTanoBHTbL Kakylo-lH60 3aKOHOMEPHOCTE B pacnpejiesieHdH ¢ocdaToB No aksas
TOpHHU He yxaetcsi. MOXKHO JIMUIb KOHCTATHPOBAThb, 4TO Gojiee BLICOKHE COJep~
wanusa (22—34 ue/x%) HabGmonawTes B GeHTpaJabHOM yacti 3ananHoro banxatua.

Banosoe cogepxanue ocopa Haxoputcs B npenenax 14—58 ue/m®, npuuem
¢ ynaseHneM OT ycTbsl MM B BOCTOYHOM HanpaB/eHHH OHO KEYKJIOHHO CHH-
xaetcs (cMm. Ta6a. 45). Ilocnentee o6psicHsAeTcst AByMsl NpHyHHaMu. Bo-nepBeix,
-GoJIbIIeH YAAJEHHOCThIO OT IVIABHOTO -HCTOYHHKa MonosHeHus (ocdopa H,
BO-BTOpbIX, GoJlee MHTeHCHBHHIM notpebrenueM (octhopa B Bocrounom Banxa-
e, TaK KakK 3/ech OpraHHyeckuil Mup GoJiee Gorar, yeM B 3anagHoM.

B nesom o3. Banxam no copep:kanuio coepuHenu#i gocopa, no-BHAHMOMY,
HEMHOTO YCTYIaeT TakuM BojoemaM, Kak AsoBckoe H UepHoe Mops, HO npeBoc-
xonut Apasnbckoe Mope. 11t cpaBHeHHS YKaKeM, YTO CpPefHee JieTHee COAepKa-
HHe MHHEepaJIbHOTO pacTBopeHHoro (ocdopa B 03. Banxaur cocrasssier ~8 me/m3,
B AsoBckoM mope — ~9—22 me/m3, B UepHoM — ~12 me/m3 (Jauko, 1959),
B ApanbckoM — ~1—4 me/m3® (Baunos, 1956).

A 3o0T. CoennHeHHs a30Ta B HUTpaTHOH (opMe HaxoxATcs B npefenax ot 10

u MeHblle Jo 68 me/m® (cMm. tabis. 44 u 45). IlpocTpaHcTBEeHHOe pacnpejlesieHue
HUTPATHOT'O a30Ta XapaKTepH3yeTcs HAUOOJBUIMMU BeJHYMHAMH B YacTH 03epa,
npuJjerawoueil K yerbio Mau (57—68 me N/m?). B npyrux uactsax o3. bBanxam
KOJIMY €CTBO COJIEPKalerocss B BOJAE HUTPATHOTO a30Ta OOBIYHO He IPEBbILIAET
10 me/m3 ¥ TOJMBKO B OTHEJIBHBIX MYHKTaX nogHuMaercs po 15—25 me/m®. Takod
XapakTep pacnpejesieHHsl a3oTa ONsIThb-TaKU MOATBEPKAAET, UTO [VIaBHBIM HCTOY«
HUKOM TIOCTymJIeHHsI GHOTeHHHIX BelllecTB B 03epo cayxut Mau (B Mnu comep-
JKaHue HHTPATHOTO a30Ta JIeTOM cocTapasyo 460 me/m®). HutpuTsl HUTIe B 03epe
OGHapyXeHBl He OBLIN.

AmMuaunblfl a30T pacnpenesnsieTcss B 03epe JIOBOJLHO PaBHOMEPHO, NpPHYeM
€ro CofieprKaHue He BLIXOAMT 3a mpefensl 4—16 me/m®.

Kaxk caenyer us tabn. 45, BanoBoe colepXaHHe a30Ta JOCTHrAeT BHICOKHX
sHauenuit (or 471 no 1385 me/m®).

PaccmaTpuBast COOTHOIIEHHE Pa3MyYHBIX (POpM a30Ta, BHAMM, 4TO Tpeobna-
Jaomel ¢opmoll siBseTcsi opraHudeckuil asoT. Ero cojep:anue JocTHraer
463—1377 me/m®. VI3 s1ux xoaudectB 375—1083 me/m® (B cpennem 715 me/m3,
uau 75%) npuxoautcs Ha pacTtBopuMylo QGopmy M 59—442 me/m3 (B cpenHem
245 me/m®, wau 25%) HA HepacTBOpUMYIO.

TaG6anuua 46.

CoaepxaHie pa3auudbiX (JOPM a30Ta B HEKOTOPBIX BOAOEMAaxX
(cpennye BesHUMHbI)

Coxepxauue N, me/am®

-
BogoeMm AsTop
HHTPaTHBIH| aMMOHHHHBIN | opraunyeckuil

Asosckoe mope . . . . . . 30 70 580* B. I'. [Mauxo (1959) |
Apansckoe mope . . . . . <5 <89 — JI. K. Baunos (1956)
Os. Baaxawm . . .. . . . 13 8 960 M. H. Tapacos

* Hauxko u CemeHoB (1959)

CpaBnuBast 03. Danxam ¢ A3oBcKHM H ApasnbckuM Mopsamu (taba. 46),
BH/IMM, YTO HHTPATHOTO a30Ta B 03. Danxaur Gosbuie, yem B ApasibCKOM Mope.
HO MeHbille, yeM B AsoBckoM. Ilo ammonuiiHOMY a3oTy 03. Banxam cuabHO yery-
naet Ha3BaHHBIM MOPSIM, 3aTO MO OPTAHHYECKOMY a30Ty — INPeBOCXOAUT A30B-
ckoe mope. B menom no coflepxkanuio asoTa. 03 bBasxa, no-BHIAHMOMY, CTOMT
Bllepefid ApanbCcKOTO MOPsi, HO ycTynaeT A3oBCcKOMY.

Kpewmuui. ComepxaHue pacTBOPEHHBIX TIPOH3BOAHBIX KPEMHEBOM
KHCJIOTHI B BOJI€ 03epa HaxopuTcs B npefienax 2200—4500 me Si/m3 (cM. Taba. 44).
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[outn Takue xe BenuunHsl (2000—4100 me Si/m3) 6biau noayuensi [1. ©. Tom-
pauesbiM (19316). On oTmeuas, 4To HHKAKOH 3aKOHOMEPHOCTH B pAacClpeesieHHu
Kpemuusi HeT. OAHAKO, KaK OblIO YCTAHOBJEHO HAMU, B BOCTOYHOM HANpPaBJCHUH
OT ycThsl MgH, cofleprkanue KpeMHHS BIOJIHE OTUET/IHBO ymeHbluaercsi. Cpennee
€ro cofiepxkaHye I10 3anaJHOH YacTy o3epa coctassier 3100 me/u%, no BocTouHOM
qactu — 2600 me/me. _

Takum o6pa3oM, KpeMHHH B o3epe pacnpenessieTcsi aHaJOrHYHO BaJIOBOMY
doctopy. Tlo-BHaHMOMY, ¥ NPHYHHBL TAKOTO pacrpelesieHlsi OCTalOTCS Te Ke —
MOCTYN/IeHHe KPeMHHUs C MINACKUM NPHUTOKOM (CofepaHue Si B Bofie pekH
4100 m2/m®) u yBeauyMBaloUleeCsl B BOCTOYHOM HANpAaBJEHHH €ro noTpeGieHue B
npolecce XU3HEAEATEbHOCTH (PUTONJIAHKTOHA.

Ilo cpaBreHnuio ¢ ApyrumMH BojoeMaMH B 03. Danxamn coiepanne KpeMHHS
3HaunTesbHo Bhie. Tak, cpeiHee ero cofiepxaHue 1Mo 03. banxaw cocrasnser
2900 mz/m3, o Apanbckomy Mopio — 250 me/s® (baunoB, 1956), o AsoBckomy —
800 me/m® (Oauko, 1959).

OkucasemocThb. [lepMadraHaTHasg OKHC/SEMOCTh GanXaiickKo# BoJbI
(B menouHOM cpefe) HMeeT BeHUHHLI Nopsanka 2,80—6,30 e O/a (cm. Tabs. 44
u 45). IlpocTpaHcTBeHHOe pacrnpefie/leHHe BEJIUUHH OKHCJISIEMOCTH XapaKTepH-
3yeTcs CJACAYIOIMMU HaHHBIMM. B HerocpesicTBenHol 6musocT OT yerbsl Wim
HaO/10aeTCs] MOBBIIIEHHAS OKUCJ/IIEMOCTh, 3HAYEHHS! KOTOPO#H cocTasasiioT 4,0—
5,8 me O/a. Jlanbiie oHa napaer u B Gosbliel gacty 3anagsoro banxama se
npepuimaer 3,1—3,5 #2 O/2. B Bocrounom banxame, no mepe npubnmxenus
K DBypno-Tio6uHckomy njécy, ondarh HaO/IOAAETCS TNOCTENEHHOE IOBHUIIEHHE
ee o7 4,5 10 6,0 2 O/2. B cpennem o 3anafHol 4acTH 03epa OKHCJSEMOCTb PaB-
na 3,74 me O/z, no Boctounoi — 4,78 wme O/a. TloBLlenHas oKMCAIEMOCTh BO-
Iel B Bocroudom DBanxawe, mo cpapHenuio ¢ 3anafHbiM, XOpOLIO COTJAcyercs
¢ nonyyenHom Beimte (ri1. I1I) BeiBogom o Gosee GoraToMm 3[eCb OpraHHYECKOM
Mupe. boJiee BbICOKHE 3HAYEHHS OKHC/ISIEMOCTH B IIPUYCTHEBOH 30HE HAXOJSTCS
B cBs3M ¢ Gosbitiofl okucsiemoctsio Boant Ynn (10,1 me Ofa).

CpaBruBasi 03. basnxamw ¢ JpyrumMu BogoeMamH, CJeAyeT OTMeTHTb, YTO CO-
JepiKanye OpraHHyecKoro BellleCTBa B BoJe 03epa ACBOJIbHO Bricokoe. Tak, cpex-
HSISi TIEpMAHTaHATHAS OKHCJISEMOCTD (B I1€JI0YHOR cpefie) Bofibl ApasbCcKOro Mo-
pst — 0,95, Cpennero u FOxuoro Kacnusi — 2,8, AsoBckoro mopsa — 5,40 m2 Ofa
(baunos, 1956). B cpemmem mno o3. bBanxam okuciaseMocTb COCTaBssieT
4,18 me O/md, .

OTHocHTeIbHO BePTHKANBHOU cTpaTUPUKauuu CUOTeHHBX W OpPTaHUYecKux
BEIIECTB B O3epe MOXKHO OTMETUTb, YTO 4allie BCETO B NOBEPXHOCTHBIX FOPU30H-
Tax BOJAbl HX COJEPXUTCH HECKOJNBKO BoJibllie, YeM B NPUAOHHBIX. DTO OTHOCHTCS
takxe K Qocdaram, HHTpATHOMY ¥ aMMOHUHHOMY @30Ty M K OKHCJSIEMOCTH.
Coflep:xaHue KpeMHHUS MO BePTUKAJH He MeHseTcsl (cM. Tabs. 44).

ChenaTb Kakue-iu60 OKOHUaTesbHble 0600IIeHHs] OTHOCUTENIBHO COLEpIKAHUS
PacTBOPEHHOIO KHCJODOAA, OHOTEHHBIX 3JeMEHTOB M OPTaHMYECKOTO BelecTBa
B O3epe H3-3a OPAHHUEHHOCTH [AAHHBIX, NoKa TpyAZHo. OfHAKO, pe3loMupys
NOJIyYeHHbIE CBeJleHHsl O pacnpelieeHuH 110 AKBATOPUH HA3BAHHBIX HHIPENMeH-
TOB, @ TaKXKe CBefleHHs O XapaKTepe H3MEHEHHs IPO3PauHOCTH BOALL B 03€pe,
MOXHO OTMETHTb, UTO MEXAY 3THMH XapaKTepHCTHKAMH Hameuaercsi TecHas
B3auMocBsi3b. C yBeJMUEHHEM IPO3PAYHOCTH B BOCTOYHOM HAIPABJIEHHH CO3-
Aaiorcs Gojiee 6JaronpusiThble yC/JI0BHSI OOHTAHUS YKHBOTHHIX U PaCTHTENbHBIX
OPTaHU3MOB, B CBSI3U C UeM HX KOJMYECTBO YBeJNUUBAETCS (M OKUC/SEMOCTb pac-
tet). [lpu Gosbinell npo3padHoCTH HMHTeHCHUIHpYeTcs mpouecc GHOTOCHHTE3a,
a cJeloBaTeNbHO, PACTET COAEpKaHUe B BOe pacTBOPEHHOrO KHCJIOPO/A H YBEJIH-
Y¥BACTCS aMILINTY/@ B CyTOUHOM €ro Xofie. Bmecre ¢ Tem yBesuyuBaercs norped-
JIEHHe NMUTAaTeJbHBIX BEeN(eCTB, HANpHUMep, HATPATHOro asora, docdopa u Kpem-
HHS, collepKaHHe KOTOPHIX B CBSI3H C 3THM B BOCTOYHOM HanpaBjIeHUM TafaeT.

Conep:xanue 6UOreHHBIX BEIIECTB B BOJOEMAX B 3HAUHTE/IbHON Mepe 3aBUCHT OT
€KEroflHo BHOCHMOTO KOJIHYECTBA STHX BEIIECTB, NPUXOASMErocs Ha eIUHUIY
obbema Bogoema, Kak otmeuaet JI. K. Baunor (1956), mokasarenbHoil BeJHUH-
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Ta6nwnua 47

Conepxanue HEKOTOPHIX MHKDO3JEMEHTOB B BOfe 03. Bajxam

SneMent MecTo oT60opa npobul Jara ot6opa Y/ ABTOD

Bpom . . . . . . .|B sanupe Kapamaran 3.VIII 1955 r. 1272 .
Hom .. ... . +|Tam xe Torpa xe 24 || M. H. Tapacos
Upeg . . . . . . -|¥Y m-oa Ynranax] 1.VIT 1957 r. 58,8

B sanuse Kapamgaran Torpa xe 45,4
«CrpoHuH# . . . . .|CpegeHuii Her 30,9 | E. B. ITocoxos

(1955)
Mezb . . . . . . .|Bocrounee o-sa Tacapan | CBemeHHii Her 3,3 (O. T. Canoxnn-
KoB (1951) .

B pajione ropst Taprsut » » 2,2 To xe

Y m-oBa Uaranak 1.VII 1957 r. 13,6

B sanuse Kapamaran Torna xe 9,1

Bypaio-Tio6unckuit nmaéc | 16.VIII 1958 r. 8,7

(craunua Ne 57)

Monubgen . . . . . Tam xe Torma xe 50
Bamaguit . . . . . » » 9,5 .
Tutau . . . .. - » » 1,2 M. H. Tapacon
AnomMumHE . . . . » » 1,1 ’
Kemeso . . . . . . » » 19,3 “
‘CBHHEI[ . . . . . « » » 11,5 '
Mapranen, . . . . . » » 1,0

HOH B 5TOM CJyuae ABJSETCA OTHOLICHHWE PEYHOro IPHTOKA K 06beEMY BOLOEMA.
Taxk, nasi Apanbckoro MoOps, HCKJIOUHTENbHO GeHOrO GHOTeHHBLIMY BEUleCTBAMH,
5TO OTHOILIEHHKE cocTaBaseT 5,3 % , HanpoTHB, A1 A30BCKOro Mopsi oHo pasHo 13 %,
a pgst cegeproro Kacrusa — 20%. Hus o3. Banxaw npu ‘ero oGbeme 0OKOJIO
100 k431 exxeroiHOM peyHOM NpHTOKe B 13,4 x133To0 oTHOWIEHKe cocTaBasieT 13,4% .
Wcxops u3 3T0ro, a TaKkKe yUATHIBAS 3HAUMTENBHYIO KOHUEHTPANUI0 GHOreHHbIX
BeIeCTB B pekax, BHajaomux B o03. Dasxaur, craHoBATCS NOHATHBIM, TO-
4eMy 3TO 03epo, Haxojsuleecs B TaKUX Ke KIHMATHYECKHX YCJOBHSAX, KaK H
Apanbckoe Mope, HaMHOTO Goraue ero GHOTeHHBIMH BEIECTBAMH.
MukposaemeHTH. JlaHHBIX O COZlepKAHHU MHKDPO3JIEMEHTOB B
03. Danxaur, 3a HCKJIIOUeHHEeM eIMHHYHEIX IMdp, HaM HalTU He yaasiock. B tabm.47
TIPUBELEHEl HEKOTOphIE CBEJIeHH s, TOJyYeHHbIe B Pe3ysibTaTe NPOBEJeHHBIX HAMU
uccaenoBanuii ', CyenyeT o6paTUTh BHAMAHHE HA TOBBIIEHHbIE KOHLEHTPaLUH
B 0o3epe MOJHGIEHa, CTPOHLMS H OTYACTH CBHHIA IO CPABHEHMIO C OGHLIYHO Ha-
GofaeMEIMH MX COJEpXKAHUSAMU B TPECHBIX H COJIOHOBATHIX BOAaX. 31O, oue-
BUJIHO, CBSI3aHO C BJIMSIHHEM CTOYHBIX BOJ, COpACHIBAEMBIX B 03€pO MpeLnpHsiTU-
simd Banxamckoro npomeiienHoro ysnaa. M. C. Kopsikus (1958), nanpumep, o1-
MEUaeT, uTo, HapSAY C Pa3IH4YHBIME PEAreHTaMH, B 03epO e3KerofHo cOpachBaOTCS
JecsITKH TOHH coejHHeHMH MonubJieHa, CTPOHUHMS, CBHHIIA ¥ Mely. TlocTynyeHue
GOJILIINX KOJMUYECTB MELH CO CTOYHBIMH BOLLAMH, a TakKxKe GoraTcTeo Hepp [1pubasn-
Xamlbs 5THM MeTaJJIoM JaBajlo OCHOBAHHE OXKHJATb BLICOKMX €ro KOHLEHTpa-
umit B ozepe. OHaKo, KaK CJeAyeT u3 AaHHbIX Ta6u. 47, 3Toro He Hab/monaercs.

1 Cogepxanue BCeX 37eMEHTOB, 33 HCKJOYeHueM Opoma, fioja W UMHKA, no Haweid
npocebe, 6tuto onpejeneHo B. f. EpeMeHKO mpH moMolM CHeKTPadbHOrO aHanu3a. AHajau3
'BOJBl Ha cojlepikaHHe B Hell mepBeIX Tpex 3ajemenrtoB BhinodHeH T. X. Komecuukooil. Ilpu
3ToM OpoM M oj onpefeisics corjaco nponucu M. A. Tonyaposoil (1955), a uuHK KoJo-
puMeTpHuecKH ¢ AuTH3oHom ([lpaues # Ap., 1953) Ilompayemcs cayuaem npuHecTH OJaro-
napuocts B. S, Epemenko u T. X. KosecHnkoBoii 3a oKaszaHHYIO NOMOULb.
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Ta6anuua 48
Xnop-Gpomubie KoahpuuuentThl Boabl 03. Baaxai u panst consubix ozep IpuGanxainbs

CofmepXaHue UOHOB, M2/2

Cl’
Br’.

MecTo ot6opa npo6ut
Ccr Br’

3anus Kapawarau . . .. . . .. . .
CoasiHoe 03epo, pacHOJOKEHHOE TIpH-
MepHO B 3 xkm BoCTOyHee 3aiamBa Ka-
pamaraH . . . . . . . . . . . .. 26200 44,346 590
ConsitHoe  03€po, pacno/oXKeHHoe Mpu-
MepHO B 4 xm ceBepo-BOCTOYHee GyX- b
T6( Mafikameic . . . . . . . . . .. 63400 90,660 700

977 1,272 770

DKCrepuMenTaJbHO YCTAHOBJIEHO, YTO MeAb H3 PACTBOPOB YPE3BBIUANHO JIETKG
H3BJIeKaeTCs KapOOHATOM KaJsblUMs, NpHYeM o6pasyeTcss TPYAHO pPacTBOpUMast
OCHOBHas yr/eMelHasi cosb (Apxaurenbckuil u Conosser, 1938). Anajoruunnii
NpoUecc, MO-BUAUMOMY, TPOUCXOAUT NPU CONPUKOCHOBEHHHM KHCJBLIX BOA, CO-
ACpKAUX Melb, C U3BECTHSIKAMH, B pe3yJbTaTe uero MeAb oforamiaer MX H He
nonafaer B 03epo (3asmansoH, 1951). Menb, Kak H Apyrue Ts¥Keble MeTa/lbl,
He MOXeT HakalJHBaTblsl B BOJE 03epa TAKKe U H3-33 BBICOKHMX 3HayeHud pH
BOABL. :

Conepranue ApyruX MUKPO3JIEMEHTOB B 03€pe HAXOAUTCH B TIpefiesiaX OObIUHbIX
KOJIUYeCTB /il IPUPOAREIX BOA. Hanpuwmep, no fanuniv I'. C. Konosasora (1959),
B pekax Apasio-Kacnuiickoro 6accefina cofepxcanue itona cocrasaser 4,5—17,3 v/2
vuuHka — 7,9—144,0 y/2. B O6anxamckoil Bofie KOHUEHTPAUUs 3THX HOHOB CO-
OTBETCTBEHHO paBHa 24 u 45,4—58,8 /4. Kak ycranossneno H. B. Becenopekum u
. A. T'onuaporoit (1961), conep:xkanue GpoMa B IPYAAX HEKOTOPBIX 3ACYILIHBHIX
pPaioHOB HAXOAMTCH B MPAMOH 3aBUCHMOCTH OT OOUIEH MHHEpaJM3auHH BOJBL.
[Tpu obwelt MuHepanusauuu B 3—5 2/2 coflepanue 6poma OOLIYHO COCTABJISIET
1500— 2000 /4. B 03. Banxaw npu muHepasusanuu B 5e/4 oo paBHo 1270 1/a.
VinTepecHo oTMeTHTB, 4TO XJI0p-6poMHBIE KO3(hhHIHEHTH! Bofkl 03. Danxaw u pa-
nol o3ep Ilpubanxambs ouenp 6au3ku (Taba. 48). D10 CHOBA MOATBEPKAALT Te-
HETHYeCKoe eIMHCTBO 03. Danxam ¢ OXpyKaioumiuMy ero 03epam.




I'rasa VIII

BYAYIUUHA THAPOXMMHUYECKHH PE)KMM O3EPA BAJIXALI
B CBA3H C 3APEIYJIUPOBAHHMEM p. UJIH

1. MPEABAPHUTEJIbHBIE CBEJEHHSA

OcBoenue GoraTcts, 3akmoueHHbX B Henpax CesepHoro [pubanxaubs, npu:
OTPAHHYEHHHIX BOJHBIX peCypcax, eCTeCTBEHHO BHIABHHYJO TpPOOGJEMY BOAO-
cHaOxeHus. BHuMaHHe MccjefoBaTtesieli GblIO COCPELOTOUEHO I/IABHBIM 06pa3oM
Ha TpeX BO3MOMKHBLIX HCTOYHMKAX: HA PEUHBIX W AJIJIIOBUAJBLHBIX BOAAX CEBEPHBIX
npuToKoB 03. Basxaur, Ha BoAe 3anajHoil yacTy o3epa ¥ Ha peyHON HJHMACKOMH
BOJIE.

- B coorBeTcTBHM € 3TMM OBLIM TPEAJOXKEHbl MHOTOYHCJIEHHBiE BapHaHTh
IPOEKTOB, KOTOPLIE, MOMHUMO BOJAOCHAGKEHHs, NpPELYCMATPHBAIU TaKkKe KOM-
IJIeKCHOe ucnogbioBanue Danxaw-Vinufickod BojHoH cucTeMbl B IleloM H, B.
YaCTHOCTH, THAPOHEpPreTHIecKUX pecypcoB Wiiu, 1/ist opolleHHsl OTPOMHBLIX Y-
CTBIHHBIX IIPOCTPAHCTB H T. A.

W3 ceseprpiX NpuTOKOB 03. Danxaur 0oco6oro BHUMAHHS 3aCJyKHBANa JIKLIb.
p. Tokpay, Bojy U3 BepXHEro HJM HHXKHEro TeyeHHH KOTOPOH MpPEeArosiarasnoch,
NOoAaTh MeAENaBHABHOMY KOMORHATY No KaHajay. HexoTopble HafeXKAb BO3Ja-
raJiuch Tak»ke Ha ajJlloBHAJIbHEIE BOJBI 3TOM PeKH B HUxKHeM ee TeyeHUH (OGoJeH-
ckuit, 1930; Pycaxos, 1931; Kyunus, 1935). Opsako peasu3oBaHpl 3TH NpeiJio-
JKeHHS He ObIM M3-3a MX JOPOTOBU3HLI, TEXHUUECKOH CJOXKHOCTH M HeL0CTa-
TOYHO BBICOKOTO KauyecTBa Bofbl Toxpay.

Hau6osnee JOCTYNHBIM MCTOYHMKOM BOROCHAG:KEHUSI, 63 COMHEHH:, CjelyeT
CYHTaTh 3anaiHYI0 yacTs 03. banxaw. Ho B 7ol yactu o3epa, K KOTOpOIi npHJe-
raeT NpPOMBIILIEHHBIH Y3es1 (3anuB BepThic), KauecTBO BOAbI OueHb Hu3Koe. OnHOM
U3 Mep ee ONpeCHeHMs ABJsAeTCs NPONYCK HJAWHCKOR BOABL MO CTAPOMY pYyCay
sToil peku — Opra-Bakanacy, ycTbe KOTOpOro HaxoLHTCA B 3anajHoil 4acTu
o3epa npoTtuB 3anuBa Deptric (Pycakor, 1931; Hompaues, 1935) *. I1. ®. dom-
paueB NpejroJiaral, 4YTo B pe3yJbTaTe OIpPEecHeHHs BOJbI ee KayecTBO B paioHe
Beprteicckoro 3anuBa OyeT TAKMM K€ XOPOLIMM, KaK IPOTHB COBPEMEHHOrO
ycthsl Mo B paitone MuiHapana. :

Jpyroii Mepo#l, mpexycMaTpHBAIOIEH YJ/yUllleHHe KauecTBa BOAB! 3anajHoro
Banxauia, MoxeT cayKuTh Aamba, NOCTPOEHHAs! B CaMOM Y3KOM MECTe 03epa — B
nposuBe YayHapan u pasbeauusiomas 3anaansiii Banxam or Boctounoro. Jta
Aamba, cHaGeHHas LJ03QM, COXPaHHT NPOTOYHOCTh 3alafgHOM UacTH o3epa H
OJHOBpeMEHHO NpeJOTBPAaTHT NPOHHKHOBEHHe B 3TY HacTb 6ojiee MHHepasu3o-
BaHHOK BOAH c Boctoka (Pycakos, 1931, 1931a; INocoxos, 1946a). Ilo rpyGrim
pacuetram M. Tl. PycakoBa, B pe3yJibTaTe 3TOrO MepONpPUATHS MUHEpajH3aUus
BOJb! B paiione 6yxthl Beproic cHusutes Ha 20—30%. Tor e aBTOp NpeasioXuII

1 Anasorudnoe npeinoxende 6bl10 chenano A. M. Kopureessim (1911), HO OH I'aBHbIM 06-
pasoM KMeJl B BHAY CPCLieHHe NYCTBIHHBIX mpccTparcTs IOxnoro IlpnGanxambs.
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KOMILJIEKCHOe pelIeHHe 3aJaud, KOTopoe CBOJUTCA K cienyiomemy, Ha p. Uau B
Kamnyaraiickom yuiesnse coopyxaercsi THAPOJEKTPOCTAHUHSA H BOLOXPaAHUJIMIIE,
Ha O3epe — pasbe[HHHUTebHAA famba co Huo3oM. Hepes namMGy npOBOAUTCS XKe-
JIe3HOZOPOXKHAA Marucrpans, coenunswomas Koyupan ¢ Typkcu6om. WMnuiickas
BOZa HanpaJjsiercsl no bakanacy u 3ateM uepe3 BOLONPOBOJ, IPOJIOKEHHBIH 110
TOH Ke jambe, TMOCTynaeT Ha BOJAOCHaOxeHHe NPOMBILIEHHOrO y3aa . Takum
06pa3oM, OHOBPEMeHHO ObIU Obl pelleHbl TAKHe BAXKHBIE NPOOJEME], KaK BOJIO-
cHabxKeHHe, OpOLIeHHe, SHepreTHKa ¥ TPaHCIOPT. .

B cuny pa3nuuHbIX NPHYHH HH OAHH M3 NEPeYUC/IEeHHBIX POEKTOB MOKA OCY-
ulecTBaeH He OblI, H 03epO MO CHX IIOp OCTAeTCsl OCHOBHBLIM HCTOYHHKOM BOJIO-
cHaOxeHUA JJIS HAceJIeHWs, NMPeANPUSiTHA M TPAHCHOPTA, HAXONSMHIUXCH B Ce-
sepHoM [Ipubanxaruse.

HupexktuBamu XX cre3ga KIICC ma p. Wan, B 11 xu Huxke ¢, Hiuiickoro,
B Hayase Kanuaraiickoro yimenss, B GnuKaiuieM GyAymeM IpefyCMOTPEHO CTPo-
UTEJNLCTBO KPYMHOH rujgpossektpocranunu. Obpasylomeecs npa stom Kamuarai-
CKOe BOJOXDaHUJIMILE C IJIOILAALI0 BOXHOTO 3epKana okosao 2000 xm2, eMKOCThIO
32 km® u pauno# 1o 200 KM MO3BOJUT OCYIIECTBHThH MHOTOJIETHeE peryJaupoBa-
Hue ctoka Mau. BriosiHe MOHATHO, YTO BOIPOC O CTPOHTenbcTBe Kamuarafickoit
[9C neo6xopgumo peuiaTb COBMECTHO € NpoOsieMOli BOJOCHAOKEHHSA CeBep-
soro [lpubanxaues, TaK KaK CBsI3aHHOE CO CTPOUTE/bCTBOM 3HAUHTENbHOE YMEHb-
[IeHHe NPUTOKA PeyHol BOJBl B O3epe, B YCJIOBHSX BLICOKOTO HCNAPEHUS H He-
3HAYHTENLHBIX TVIYOUH NOC/EHEero, CUJILHO HAP YIUUT BOAHBIA U THAPOXUMHAYECKHH
pexknMm 03. Danxam. B cBA3M ¢ 3TUM CTAaHOBUTCS OUEBHAHOH HEOGXOLHMOCTh
TIPOTHO3a TeX U3MeHeHHH, KOTOpple IIPOU30HAYT B 03epe Hocse coopyKeHus Kar-
yarafickoil nJoTHHEL, Takoi NpPOTHO3 NMO3BOJNUT TaKKe BEIOPATh HaHGOJEE BhI-
TOJIHLIH BAPHAHT POEKTA KaK B OTHOLIEHHH DeXUMa HaNOJHEHHS BOJOXPAaHHJIHU-
13, TaK ¥ B OTHOWleHMM OyAyledl MHHepaJM3aLXH BOAbL O3epa.

2, HCXOJAHBLIE JAHHBIE U METOAHKA MPOrHO3A

B mnponecce namosnnennss Kanuarafickoro BONOXPAHHJIHINA [PHTOK HJAHH-
CKOH BOJEI B 03epo OyleT yMmeHbLIEH H TeM 0oJblle, 4eM OOJbIIAs ero yacTb 6y-
JeT aKKYMYJHPOBAHA B BOAOXpaHuuLle. B COOTBETCTBUN C 3THM TpoeKT % npenyc-
MaTpHBaeT TPH BAPHAHTA HANOJHEHHS BOAOXPAHHJMINA: MELJIEHHOE HAaloJHe-
HHe (MPOJOJIK!iTeNbHOCTLIO 6—12 JIeT B 3aBHCHMOCTH OT BOZHOCTH I€PHOAA) H
IBa pexXuMma (pOPCHPOBAHHOIO HAMOJHEeHHS (MPOLOIKHTENBLHOCTBIO 3—4 roxa).
Hapsiny ¢ 3Tum B flesibTe mpefnoaraioTcsl MeJJHOPaTHBHbBIE MEPOTIPUSITHS, B CBA-
31 C YeM IIPOeKT NPeAyCMaTpHBaeT YeThipe BO3MOXKHEIX BapyaHTa BOXONOTpese-
HuA B Jenabre. [ToMuMO 3TOTO, NPOEKT MMEET B BHIY BO3MOMKHOCTb H3OJISIHIMH 3a-
najHoi 4acTH 03epa OT BOCTOYHOH IPH NOMOMIM TIYXOH XaMObl, COOpYXKeHHOMH
B npoJjuBe Y3yHapaa. CoueTaHue Pa3jHYHBIX YCJIOBHH (BOJHOCTb, PEXHM Ha-
TOJIHEHHsI BOZOXPAaHMJIHMILA, BOJONOTpeGieHNe B AesibTe, HAJMHYME H OTCYTCTBHE
JaMO6bl) faeT 48 BO3MOMKHEIX BAPHAHTOB U3MEHEHUH BOJIHOTO H THAPOXHMHYECKOTO
peXXHMOB 03epa B cBg3u ¢ coopyxenuem Kanuarafickoid I'3C. He umes Bosmox-
HOCTH OCTAHAaBJMBATLC Ha BceX CJYdYasix, PACCMOTPHM TOJLKO HanboJee Xa-
paKTepHEIE:

a) HanoJIHeHHe MelJleHHOe, BOHoroTpebseHue B AennTe 3,25 xmd/e0d, yeno-
Bl BOXHOCTH NepHoia cpejHMe, famba He COOpYKaercs;

6) HanosHeHwe ¢opcuposanHoe, BojonotpebieHue B aeaste 2,28 xmd/z00,
YCJIOBHS BOJHOCTH TePHOAA CpelHue, 1aMmba He COOpYMkKaeTcs;

B) TO e, YTO B cJiyyae «a», HO NIPH YCJOBHH COOPYIKEHHS HaMOHI;

T) TO e, YTO U B cayyae «G», HO NPU YCJAOBMH COOPYIKEHHST AaMObI.

ITputok uauiickoit Boxbl (B x#®) B 03€p0O IPH 3TOM COCTABHT:

1 A, K. BangepGeyier npejnaran TpPOJOMXHTE BONONPOBOA MO HHY O3epa.
2 CocTaBlieH JIGHHHTPAJCKHM OTHeJICHHEM HHCTHTYTa «[HIPO3HEpronpoexTs.
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Bapuanmest meOnennozo HANOAKEHUA 8000XpanLALYA:

Copel OoT Hayana HamoOJHEHHA . . . . . 1 2—7 8 9 u nmp.
TIPHTOK . « .« v v v v v v o v o o s 3,07 7,49 8,44 9,30

Bapuanumet ¢opcuposaHHoe0 HANOAHERUS B000XPAHUAULA:

(opel OT Hauaja HAMOMHEHHA . . . . . 1 2 3 4 u np.
TIPHTOK v & v v v v v v v v v h v v e 2,68 0,88 2,27 10,27

3a OCcHOBY NpY BHIGOPE BeJIHUHH HAUAJILHOA OTMETKY 03epa U CpeiHell Haualb-
"HOH MHUHEPaJIM3aNHUH ITOCYKHJHM COOTBETCTBYIOUIYE OKPYIJIEHHbE 3HAuUeHUs], HA-
-OJI0JaBIIKMeCs] B TOCJAEAHHHA 25-NMeTHHH nepHof, IJsl KOTOPOTO COCTABJSAJIHCH
BOIHBIH M COJeBOH GanaHchl o3epa. HauanbHas oTMeTKa o3epa NpH IPOrHO3e
npuHATa paBHoi 339,60 m ', a cpenHsas HayasnbHas MUHepaausauus — 2,95 o/ke
'(cpeansst oTMETKa 03epa B nepuof 1935—1954 rr. cocrasasna 339,56 u, cpenHsis
MuHepanusanus osepa B 1931—1956 rr.— 2,93 e/ke). ITpornos cocraBasics Ha
20 Jset, 3a pacyeTHEI NepHOX I[IPUHHMAJCS OLWH TOI,. -

3a OCHOBY IIPH COCTaBJIEHHH NPOTHO3a BOZHOTO PEXKHMa 03epa B LIEJIOM H OT-
JeJIbHBIX €ro yacTel, a TakKe NPH pacueTax BeJHYUH BOLoOOMeHa Mex1y 3anan-
HbIM 1 BoctouneiM Banxamom 6bliia puHsATa METORMKA, NPUMEHSIBIIAACS JJ1s TeX
xe nemed M. C. CocenmosbiM. Ilpum 3sTOM 3a HCKJalodeHueM mnputoka Wi,
KOTODBIY 3ajiaeTcsi IIPOEKTOM, HCXOJHJIH U3 CPEJHUX MHOTOJETHHX 3HAYeHHil OT-
JleNlbHBIX CJlaraeMbIX, NMPUBEIEHHBIX B BOAHOM GanaHce (cM. Tabn. 9 u 10). Tlpu
pacueTrax MCIOJIb30BaHbl KPUBHIE CBSI3H IJIOMAAedl H O6BeMOB 03epa OT YPOBHeH,
KOTOpEIE B YMEHBIUIEHHOM BHIe H3o0paxeHbl Ha puc. 34 M. 35.

a5 onpeneneHus BeNMYUH M HanpapJjeHUsT BORoOOMeHa MeXAy 3anaiHbIM K
BocroyrbsiM BasxamioM npoBOAHJOCH COMOCTAB/JIEeHHE YPOBHS, KOTOpHIH Oyaer
HMeTb 03€PO B IIeJIOM B KOHIIE KayKJIOT0 I'0j1a C TEMH YPOBHSIMH, KOTODble YCTAHOBH-
JHuch Obl K KOHILY Toja B 3ananHoMm u BocrousoM banxare B ycsoBHSX pasbeiH-
HEHHMsI o3epa ryyxolf fam0oii, IpH OXMHAKOBOM HA4yaJbHOM YpOBHE H COOTBETCT-
BYIOILMX BeJIHYHHAX [IPUX0JA U PACXO0JA BOLHL B ITHX YACTAX 03epa B TeueHHe rofia.
OueBuzHO, H30HITOK BOALI B OJHON YacTH 03epa, KOTOPHIH JOKeH ObITb PaBHBHIM -
HeJOCTaTKy B Jpyroid (B nperenax IOrpeulHOCTEH pacyeToB H OKPYTJeHUH),
NpelcTaBiseT BeJIMYHHY BojooOMeHa 2. '

[lpu cocTaBieHuH IPOrHO3a THAPOXHMMUYECKOTO DeXHMa 03epa 3a OCHOBY
Obly1a IPUHATA MeTOLMKa, MpuMeHeHHass O. A. AJeKHHBIM NP PelIeHHH BOMpPO-
ca o GymyiiemM MOHHOTrO cocTana Boapl Apanbckoro mops (O. A. Asexun u H. I1.
Mopuyesa, 1955). Ilpu stom uMmesach B BHLY pakTHUeCKast CBSI3b PEXHMOB YPOB-
Hell, MHHepa/IM3alliK U COJIeBOro 3arnaca o3. banxail, ycTaHOBJIeHHAS AJ151 IepHO-
na 1929—1958 rr. (cM. Taba. 7 u puc. 64).

HcxonHoe ypaBHeHHEe BORHO-cOJIEBOTO OajiaHca, HCIOJAb30BaHHOE HAMM IIPH
MpPOTHO3e, MMeeT CJEeNYIOUIMH BHI:

VTCT = VoCo + VpI/I Cp”+2VpBCDB + Vno;zacnopa “I’ VaTMCz;TM_ Véepcﬁep —4q, (1)

rae V — o6neMbl,
C — KOHIleHTpalHH.
ITockonbKy npousBefieHrHe 06beMa BOJBl HAa KOHIEHTPALHUIO faeT obliee KOJy-
YEeCTBO COJIEH, TO OTJeJibHble CJaraeMble ypaBHEHHS UMEIOT CJeAYIOLUIHe 3HaYeHHsT:
ViCt — ofiee KOJMY4eCTBO coJiell B 03epe B KOHIe pPacyeTHOro rnepuoja
(rona);
VoCo— oblee KOJHYECTBO coJieil B 03epe B HauaJje rofa;

1 B cucreme AH Kasaxckoii CCP.

2 Mcnosib3osaTh FOTOBBIE Pe3yJbTaThl MPorHosa, noayuedtsle H. C. CocelloBEIM, K Coxale-
HHIO, He IPEeACTABHJIOCH BO3MOMHBIM, TaK KaK BOAHBIA 0ajnaHc, COCTABJEHHHI HAaMH, HECKOJb-
KO OTJIHYAeTCsl OT 6asanca, COCTaBJEHHOrO 3THM HcciefoBaTesieM. Kpome Toro, MpHHATas HAMH
HauaJbHasi oTMeTKa o3epa Ha 30 cu Beuue, uem npusopuMas B paGote U. C. Cocenosa.
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VouCpu — rofioBo#i HOHHBIA cTOK Muiy;
2V sCps — CyMMapHbBIl TOJOBOH HOHHBIH CTOK DPeK, BIAJAIUX B BOCTOY-
HYI0 4acTb 03epa;
ViosaCriosy — T'OLOBOH HOHHBIII CTOK 32 CUET IOA3EMHBIX BOZ;
VamCarm — FOJIOBOE KOJHYECTBO COJIEeH, TOCTyIAwllee Ha 3epKaJo o3epa
H3 aTtMocdepsl; _
VeepCoep — FOAOBOE KOJHYECTBO CcOJeH, TepsieMOe IIPH OTIIHYPOBBIBAHHH
3a/MBOB ¥ WHOUJIBTDALUH BoAbl B Oepera;
g — KOJIMYeCTBO KapOOHATOB, liepexojsiiee M3 pacTBOpa B CCAJOK
OpH yBeJIHYeHWH MHHepaJu3aldd B pe3ysapTaTe COKpAaLeHHs
06nemMa.
TuapoxuMuuecKuil pexuMm o3epa W, B UACTHOCTH, KOJIHUECTBO PACTBODEHHBLIX
B HeM coJleli HaXOJIWTCSI B 3aBUCHMOCTH OT peKuMa ypoBHell ozepa. Tak, npu cna-
Je ypoBHe# ¢ 1931 mo 1945 . (cMm. puc. 64) cosleBod 3amac ocTaBaJjcsl NOCTOSHHBIM
HJIH MMeJl HEKOTOPYIO TeHIEHUHMIO K yMeHbllenuio. HanpoTus, npu pocte ypoBHs
c 1946 mo 1956 r. oH Bo3pacraj .npUMEPHO B pasMmepe 2,3 MJIH. m B TOA. ITO
OOCTOATENILCTBO TaKIKE YUHTHIBAJOCH IIPH NPOTHO3e BBelleHHeM B YpaBHEHHe
(1) no6apounoro usena A @, pagroro 2,3 MJH. 71 B Toj, HO TOJLKO B Te NEPHOADI,
KoTZa ypoBeHb 03epa BO3pacTall.
Ilpunumas Benuunny Ceep KaK cpeHeapu(PMeTHUECKYIO MEXKLY MHHepasiusa-
nyedl BOAbl B Hauasie ¥ B KOHLIE TIEPHOLa, T. €.

C,+C
Cﬁep = "O-Z_T ’ (2)

U noacraBnsda (2) B ypaBHeHHe (1), pemiaem noc/iefiHee OTHOCHTeNIbHO Crt.
B oxoHuaTeJLHOM BHAE INOJNYYUM:

V€ q
Cr == olo -
TV 05V, YVt 05Vg,, +
+ VpI/ICpI/I + ZVpxa Cpa+ Vn0113cnon3 =+ Va-rMCaTM - O’5vﬁepcn AQ (3)
V1 0,5Vep Vi 05Veey © Vrt 0,5V4q,

Takum o6pasom, Ipu NPOTHO3e MUHEPAIM3ALHHM (3epa YYHUTHIBAJNHUCH:

a) M3MeHeHHe ofbeMa 03epa;

6) BblnafieHHe KapOoHATOB B 0CAJOK;

B) TIOCTYIJIEHHE coJiel u3BHe (13 peK, C oJ3eMHBIMU BoJaMH U U3 atMocdepsl);

T) noTepst coJiell NpH OTIIHYPOBBIBAHUHN 32JIHBOB H HHAUIBTPALUY BOAHI B Ge-
pera,;

1) daxtuueckn HabmofaBslleecss HaKoIIEHHE COJlefl B 03epe MU TOBLIUCHUH
ero ypOBHS.

Tlpu pacueTe BesIMUHHEL ¢ 32 OCHOBY Oblyia MPUHSATA CBsI3b COLEPIKAHHUA HO-
HOB KaJlbllusl C MHHepanu3aiuedl Boawl (cM. puc. 56). [lpu coxpanenun obbvema
03epa, HapsAy C POCTOM MUHEPAH3AUUH BOABI, AOJKHO PACTH COfepHaHHe Kajlb-
uus. OfHAKo B JIefiCTBUTEJILHOCTH OHO najaeT. [TosToMy H3GHITOK KaJbUus Hap,
PABHOBECHBIM COJIEPIKAHUEM, OTpEJeJeBHbIM NpU NoMomH rpaduka, NPH BO3-
pociueil BeJHYMHE MHHEPAJU3aLMUM, COOTBETCTBYWIIEH coKpamiesuio obbema,
a TakxKe 5KBHMBAJIEHTHOE YKA3aHHOMY HM30BITKY KOJHYeCTBO KapGOHATOB, BBHIYM-
TaAOCh Y3 3TOH BeJIMUMHBI MHHEpaAJM3aLMM KaK BLINAAAONIee B OCAlOK.

[Tocrynsienne coJiedi B 03. banxaw ¢ HoHHBIM cTOKOM Wnu (mepemenHast Be-
JIMUMHA) YYUTHIBAJIOCH COTJIACHO 3HAYEHMSM TOMOBOrO NMPHTOKA B 03€pO, KOTO-
pbie TNpuBeieHbl Bbitie. MuHepanusauus Boanl WMau npuusara paesoit 86 me/a
(cm. Taba. 18). I'omoBoii HOHHBIH CTOK PeK, BIAAAOMIUX B BOCTOUHYIO YacTh 03e-
pa, 6bl1 Hamu oueHeH B 0,2 MaH. m (cM. Tab. 18), mocrynnenue coaedt ¢ nox3eM-
HBIMY BOAAMH IPHHATO paBHbM 1,35 Man. m (cM. ra. V1). Tipu yuerte noctynsienus
contefi u3 atMocepr NPUHHUMAJIOCH BO BHHUMaHWe H3MEHEHHe IJIOmAfii BOAHOIC
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3epKaJsia npu KosjeGaHuH ypoBHs. TIpuHATO, YTO MHHepanHaanus arMmochepHbiX
ocankoB coctasgsier 87 me/a (em. Taba. 10).

AHaJjIOTHYHBIM [TyTeM, Ha OCHOBE AAHHBIX IPOrHO3a BOJLHOTO pexXuMma 3anaj-
Horo u Bocrouroro bBanxawma ¥ Apyrux, oTHOCAIMXCA K HUM NOKazaTejell (CM.
tabn. 10), paccuuThiBazCA X0/, M3MeHeHNs MUHepau3aliu OTAENbHO AJIS1 Kam-
JIo#l U3 3THX JBYX dacTefl o3epa IpH YCJAOBUM pPasbelMHeHHUs ero AamGoi.

[osyyeHHble TaKuM NMyTeM BEJTHYHHEI MHHEpaNH3aLHH SBASIOTCA CPEJHHMH
Jubo st Beero 03. Banxain B nefom (B ciyyae OTCYTCTBUS AamOhl), JUGO OT-
JEJIbHO ISt 3aNajHOH MJIM BOCTOYHOH ero yactefi (B cyiyyae coopyxenusi AamOnl).
Haisi mepexofia OT CpefHell MHMHepajqu3aUMH K MHHEpaJM3aUUH OTAENbHHIX
paiioHOB OblL1d HCI0JIb30BAHA YCTAHOBJEHHAs 38KOHOMEPHOCTb, XapaKTepH3YIo-
1asl pacmpellesieHue MMHEpaNH3aUuu M0 JJHe o3epa (cM. puc. 65). OHa nosBso-
JUia YCTAHOBHTH COOTHOWICHWS MEXKIY BeJUYMHON cpefHell MHHepasM3aluu
¥ BJIMUHHAMM MMHEDaJU3aLUH B OTAEJbHBIX palionaX, KOTOpPHE CTATHCTHYECKH
HaOMIOKAI0TC HA MpPOTSIKEHUH paAfa JeT. IloCKuibKY YMeHbIleHHe TIPMTOKA
Mon BeizoBeT 3HauHTE/BHOE TIOHHKEHHEe YPOBHS usepa U Gyaer 61aronpusiTtcTBo-
BaTb TOCTYIJIEHHIO COJIEHOM BOJBI H3 €ro BOCTOYHOM 4aCTH B 3amajHylo, TO Xa-
paKTep pacrpejesienusi MHHEPaJU3alyH 1o AJHHe u3epa, OYeBHAHO, B 3TOM CIY-
yae OyleT IPHMEPHO TAKHM e, KaKo# Hab/oja.scs IPH HH3KHX YPOBHSX 03e-
pa (cM. xpuByio | Ha puc. 65). Mcxonsi us atoro, Oblyid NOACYHTAHBl KO3-
¢puunenThl K Tepexona OT CpefHell MUHepaJM3allid 03e€pa K MHHEpaJH3alud
OTAEJbHBEIX pafioHoB. KoshhHuueHTs 9TH C/AeAYIONIHE:

HoMep paitona 1 2 3 4 5 6 7 8
K . ..... 0,30 0,50 0,59 0,71 0,92 1,06 1,37 1,61

B ecrecTBeHHHIX YCJOBUSIX TIPHUTOK B 03€p0o WJIHHCKOH BOABL Laxe B CaMble
MaJIOBOJHDIE TOAB! HE CHUMKAJCA IO TAKHX MaJblX BEJIHYMH, Kakue OyayT Hab/mo-
JaTthesl B NEpPBble ToAbl HanosndeHus Kanuaraiickoro Bofoxpasnusmma (0,88—
3,07 km3/200). B pe3syabTarte U3 BOCTOYHOH YacTH o3epa B 3aMajHyio B IHepBoe
BpeMsi JoJikHO Oyfer noctynare 0,7—1,7 xm® Boaw/rof, uro, 6e3yC/IOBHO, OTpa-
3UTCSL HA XapakTepe pacnpejeseHds MHHepaausauuu. B cBszm ¢
STUM B BeNWYHHB MHWHEPAJH3aLUH OTJE/NbHBIX paHoHOB, IOJIYYCHHBIE TpH
MOMOIM YKA3aHHBIX  KO3QPULHEHTOB, BBOAWJIHMCH TIONPABKM, Y4YHTHIBAB-
IHe TIOCTyIJIeHHe cosieHofl BoAnl u3 Bocrousoro DBanxama B 3anagHbiit
B HayaJjie HAMOJIHEHHsT BofdoXpaHuauma. Jlis sToro MHHepa u3anns BOLB Kax-
Joro u3 pafioHoB 3anajHoro banxama ysenuuuBajsach NPONOPUUOHAJIBHO HX
06beMaM B COOTBETCTBYM C KOJIMUECTBOM coJiefl, TMOCTYHNHBIIMX U3 BocTouHoro
Banxawa.-Hanpots, MuHepanu3auus BoApl B paioHaX BOCTOUHOH YacTd o3epa
TIONOOHBIM e 00pa3oM YMEeHbUIANaCh B COOTBETCTBHHM C YOBIBIIMM OTCIONA KOJIM-
yecTBoM coJiefi . Tlpu pacueTe MHHepaju3alUH OTAGJBbHLIX paioHOB o3epa B
YCJIOBHSAX Pa3bEAUHUTENbHON AaMObl, OYeBHAHO, YAOOHEH HCXONUTb M3 3Haye-
HUPl MMHepaJu3auMM CpPefHHX JUIsl 3amajHoli W BocTouHOM yacteit osepa. Coot~
BETCTBYIOLIME TepexofiEble KO3(hOHUHEHTH CJAeAYOmHe:

3anaduan wacme o3epu

Homep paiiona . . 1 2 3 4
Ky ... ... 0,62 0,90 1,14 1,38
Bocmounas wacme o3epa
Homep pafiona 5 6 7 8

Ko 0,61 0,77 0,94 1,14

1 KoansecTBo coqeft, noctynaioniee #3 BocTounoro Banxama B 3anaanslit, PacCyHTHBANOCH
YMHOMKeHHeM 06beM0B yOniBuIell OTCIOAa BOAHI Ha CPeHIon MuHepanusauuio Bocrowsoro Bas-
Xala B COOTBETCTBYIOLIHE TOAH.
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[locste coopyrkennst AamOul, NO-BHANMOMY, CJAEAYET OXKHAATL MHOTO pacrpe-
AeJIeHUs] MHHEpPaJIM3allnk BOALI N0 AaKBAaTOPHH.
IocTynenne coneHblX BOJ B3anagHylo yacTh 03. Banxam c BocToka npe--
KpaTuTcs, U INPH HAJHYHH CUJILHBIX BeTPoB H HeGOJbIIOH TayCuHBL 03epa.
Ly, 2/re MOXKHO OXHJaTh 6ojiee paBHOMEPHOTO Pac-
2,00 npefiesieHds MUHepanusauun B Gosbuiel ya-
s ctd 3anagHoro Banxama. Mubepanusauus
BOJIb! 4acTH o3epa, IPUMLIKAomMeld K YCThIO-

150F = Z 21 Viau, oueBHaHo, OCTaHETCsl HEBBICOKOH H3-3a.
= pacnpecHsomero fefictus peku. Mcexons us.

// ITHX COOOpaXKEeHUH, MOXKHO NPEATNIONOKHUTD,

100 / YTO NMPH COOPYKEHHH AaMObl MHHEpasH3a-

IUsl BOAbl YETBEPTOrO0 pAaHOHA TNOHH3UTCS
H CT4HeT TaKOH 3Ke, KaK H B TPeTheM.
! . A ~ pailone. Bo Bropom xe pafione MHHepa-
¢ L2 3 ¢ JIH3a0Msl HECKOJbKO TIOBLICHTCA (B Co-
Paions osepa =
Puc. 86. Xap OTBETCTBHH C YyMeHbIeHHeM oOIero Ko-
. 8b. AapakTep H3MeHeHHs MHUHepa- i %
AM3AUMN BOTH B SaNANROl uaCTH JHYECTBA COJIEH B YeTBEPTOM pancgﬂe).
03. Banxaur, Munepanusanus Bolbl IepBoro paioHa:
/ — dakruueckn nabmogacmoe pacmperene. OCTAHETCA Ge3 u3aMeHenus. [lpepnosara-
Hue (DM HH3KHX YDPOBHAX o3epa); 2 — pac- €Mbl€ H3MEHeHHsI B paclpefesl€eHUH MH-
npefpesienyHe, 0XH[aeMoe MoCJIie COOPYXKeHHSs] Hepa‘nusaunn HaF.HHILHO TIOKAa3aHkp! Ha
ang
Hamost puc. 86. B COOTBETCTBHM C TakuM Te-
pepacrnpefiejieHHeM MHHepaJu3auuu Kosd-
(bHLHEHTH Nepexoia OT CpefHel ee BEJHYMHBI B 3aMafHOU UacTH 03epa K MUHe-
pajusanyuu OTAeJBHBEIX pailoHOB NPHOOPETYT CJeAYIOUIHe 3HAYeHUS:

Howmep pafiona . . 1 2 3 4
Ky . ......062 1,06 1,04 1,141

[pensuners, xak Gyaer MeHATLCS XapaKTep pacnpele/ieHlsi MUHEPaJIH3aluy.
B BOCTOYHOH 4Yactd o3epa mocJje CoopyxeHHs AamObl J0BOJILHO TpyaHo. Oue-
BHJIHO, MOXeT OhIThb JBa KpailHUX cayuasi pacnpefeieHus. IlepBblii U3 HUX Ha-
GniofiaeTcsl B HacTosiiee BpeMs, BTOpoil — XapaKTepuayeTcsi PABEHCTBOM MH-
HepasH3aluy BO BCex dyeTwipex palionax. IlosTomy pacuer MUHEpanU3aLuH Ho-
paiioHaM TPOM3BOLMJCS TNPH TOMOILH NPHBEAEHHBIX BHIUE MNEPEXOAHBIX K03(-
¢uunentoB. OfHako cJjefyeT HMeTb B BHAY, YTO B Tpollecce IePeMelIHBAHUS
BOJHBIX Macc, OUeBHJIHO, OyileT MPOUCXOAHTH IOCTENEHHOE BhIDABHMBAHHE MHHE-
paju3auuy M CO BPeMeHeM MOC/eLHsIT BO BCeX pafloHax oKaxkercs IPHMEpPHO:
OllMHaKOBOH (paBHOl cpefHell MuHepanuaauuu Boctoynoro banxama). 3oubl onpe-
CHEeHUs, HaXoAsuKecs BOAM3M YCTHEB BMNAJAIOLMX PEK, MO-BHJAMMOMY, OCTa-
HyTCs B TeX Ke Npelenax, yTo U Tenepb.

Takum o6pasoM, npd COCTaBJieHHH IIPOTHO3a T'MAPOXHMHYECKOTO DPeRHMa
o3epa OblJ1 NMPUHSIT CleYIOWHUHA NOPANROK pacuera:

1) s Kaxaoro M3 BAapHAHTOB COCTABJISJICA NPOTHO3 BOJHOTO PEXHMA;

2) Mpu NOMOMWHK ypaBHeHHust (3) BLIUHC/S/UCH BeJHIHHB CpefHe MMHepaJsn-
3aluK (MJ1s1 BCero osepa B LejoM, Jn6o oTAebHO AJIS1 ABYX ero yactei) ?;

3) OpH NOMOULM TEPEeXOoAHBIX Ko3hdUIUEHTOB ¢ yYeToM BOAOOOMEHa Mexmy
BocTounbiM u 3anagueiv BanxamoM paccuuThiBasach CpefHsiss MHHEpaJu3alus
Mo KaxJAOMY M3 BOCbMH paioHOB o3epa.

! [lpu pacyere mnpeanosarajocb, 4To B YCJIOBHAX BapuaHTa ¢ Aamboil, mocneiuss 6yzner
COOpYeHa 3a HEKOTOpOe BpeMs (He MeHee roja) o Hauana HanosiHeHHss Kanuarafickoro Bosio-
XpaHH/IHILA H 4TO 3a 3T0 Bpemst B 3anajinom Basxaile ycreeT yCTaHOBHTBCS yKasaHHoe nepe-
pacrpellesieHie MHHepa/H3aUHH.

2 O6bem U cpepusas MHHEPAJH3alHsl B Hayaje KaxJIOro Moc/eyiouero roa npnnumaancu
paBanm o0beMy M CcpeiHell MHHEpalIH3auHH B KOHLE MPeAbIAYHIEro ro;la ‘

208




o

IR RS

B nporrose ruipoXuMHUECKOro pexuMa 03epa pacCUuTHIBAJHCHL TOJNBKO Be-
JIMUMHBL MEHEpaJiu3atui BofAbl. O CONepXKaHMM OTAEJbHBIX HOHOB NpH TOH WM
HHOH MHMHEPaJH3alMH MOXHO CYAUTh, NOJb3YyACh PHC. 56, TaK Kak Xapakrep
CBSI3H MOHHOTO COCTaBa BOABI C €e MHMHepanusauueidl B NpeAilojaraeMblXx MHTep-
Bajax M3MEHEHUs! Tocjey-
HeH, 1o BceH BEPOSITHOCTH,

E.,,e//(e HMm
He H3MeHHTCS. y
400 340,00
3. PE3YJIbTATbI NPOICHO3A \ 2 — i
7\ 4 ’—’_// !
. o —
Pexum  ypoBmeit osepa gzl AN N, — 33900
npy MeAJieHHOM H dopcupo- \ \\X Iy e ————
BAaHHOM HarioJiHennu Kamya- ! ST

rafickoro BOJOXPaHHJIHMIIA B . - \\
YCJIOBHAX OTCYTCTBUSL JaMObl 37l v 33800
nokasaH Ha puc. 87. Tlpu .
MEJJIEHHOM HAaloJIHEHHH B ]
TeUEHHUE TIePBLIX BOCHMH JIET 7 5 0 15 /A
6yIeT TPOMCXOIMTL IIOCTE- Toder om novara wonoswenus Bodoxpanumuya

TIeHHOE NajJleHHe YPOBHHA NpH-
mepHo Ha 1 m. C pgeBsTOrO
rola ypoBeHb HaYHeT Mefl-

Puc. 87. Xoxn ypoBHell H pexuM cpefHell MHHeDanH3aun
03. Danxatu npy MeAseHHOM H (QOPCHPOBAHHOM HanoJd-
HeHuu Karmuyaralickoro BOJOXPaHHJIHILA B YCJIOBHAX OT-

JIEHHO Bo3spactarhk. I1pu dop-
CUPOBAHHOM  HAaIOJIHEHUH
CHHKEHHE M DPOCT YpPOBHS
GyneT TNpPOMCXONHTb Gosiee

CYTCTBHS Ha oO3epe JaMObl

| — peXHM MHHEPaJH3alHH NPH MeXJeHHOM HaNOJIHEHHH; 2 —
TO e NpH popcHPOBaHHOM HANOJIHEHHH; 3 —XOX& YPOBHCH npH
MeJJEHHOM HanoJiHeHHH; 4 — To e npu ¢opcHpoBaiHOM Ha-

NMOJTHEHHH :

uHTeHCHMBHO. Tak, 3a mep-
Bbie TpPH To0fla CHHIKEHHE
YPOBHS cocTaBUT GoJsiee 1,5 M, C YETBEPTOTO TOAa OH Ha4HeT OBICTPO IOBHI-
WAaTbCs ¥ K ABAALATOMY TOLY — MOYTH AOCTHTHET HauajnpHoro sHauenus. Cy-
LIECTBYIOMMA B HAcTofllee BPEMA BOJOOCMEH, XaDAKTEPH3YEMBIH e€XeroAHbIM
noctyn/enneM u3 3anagnoro banxama B BocTounsti 2,26 kx® Boaw! (cM. Taba. 10), -
Gyfer Hapymen. B mepsole rofp OyneT HaGmofarthes Kpaihe HexesaTesbHOe
TNOCTYTJIEHHe BOAL B 0OpATHOM HANpPABJEHUM M TOJIBKO TMOCTENEHHO, B TeYeHHe
3HAUMTENLHOTO BDPEMEHH, BOCCTAHCBHTCS CYyWIECTBYIOMMA BofooOmeH. Cootsert-
CTBYIOIME Nu(pPOBLE 3HAUEHHsI NpHBefeHb B Taba. 49.

Ta6aunuad9

Beanunusl Bopoo6Mena Mexay 3anaguniM ¥ BocTounsiM Banxaumom npH HanoJHEHHH Kanyara#-

- CKOro BOAOXPaHHWJIMLIA
Toxawl or Havana ITputox BOéb{ u3 3 ITputok B](S)Abl u3

Pexum b Bocroudoro Banxawa| 3anagsoro Basxaia

CHN RanonHeRt HanoJiHeHus B 3anagubiil, xm® B Bocrounbifl, xu® *
Mepnentoe 1 0,7 —_
2—17 — 1,0
8 — 1,3
9 u Goaee — 1,6
QopcHpoBaHHOE 1 0,8 —
2 1,7 —
3 1,0 o —

4 u Gonee — 2,0—-2,2

. B COOTBETCTBHH C XOJOM YPOBHeHl 03epa HAXOIMTCA PeXHM CpefHed MuHe-
panusauuu Boipl. Kak cneayer u3 puc. 87, npu MeAJIeHHOM HaNOJHEHUH BOAO-
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XpaHUJHIA, HApdLy C IajeHHeM YPOBHs 03epa, MHHEpaju3anus BOAL B Te-
yeHHe BOCbMH JieT yBejuuutcs ¢ 2,95 1o 3,36 e/ke. Ilpu nocaenyomem MeLJIeHHOM
NOBLIIIEHNY YPOBHS MUHepanusanus OyAeT He3HAUWTes bHO Nafath. 1lpu dopcu-
. POBAHHOM HAMOJIHEHHYM BOJOXPAHWJMINA MHHepaliu3anyds B TeueHHe Iep-
BBIX TpeX JieT pe3Ko BospacTter ¢ 2,95 10 3,72 e/xe 1 3aTeM HauHeT ObICTPO NAfATh.

CormocTaB/isisi  Pe3yJbTaTbl

Ly, one MM MeNJIEHHOrO HANOJHEHHS BOLO-
l Ve ] XpaHuauma ¢ GopcHPOBAHHBLIM

- Ay = B OTHOLICHHH GYLyiero pexu-

2,00 V.4 e s4gpp Ma  MHHEpaNM3aluu  o3epa,

N

MO2XHO 3dKJ/MOYHTb, YTO IIpEH-
MYILECTBOM NEPBOro IO CpaBHE-

2
<
/o3
\ ,
150 DY === — 33900 Pasio MeHbllee 3HAYEHHE MakK-

HHIO CO BTODPBIM fIBJeTCS TO-
/( ’ — CHMaJbHO# ~ MMHEpaJM3alHy.

\ 4 4 _ B T0 e BpeMs HeJoCTaTKOM MeJL-
V\ / JICHHOTO  HAMOJHEHHS MOXKHO
\ / 33800 CUMTATH TO, YTO BO3POCILAS MHU-
v Hepanu3auysi BoAwl Oymer ma-
AaTb 3HAUMTEJbHO MeJJIeHHee,
yeM INpH (POPCHPOBAHHOM Ha-
TIONHEHUH. YUUTHIBAsl yKasaH-

~
AN
AN

)

/

100

/) 5 10 15 20

Todsr om wavane nanomnenus Bodezpanumua

‘Puc. 88. Xof ypoBHell H pexXHUM CpefiHell MHHEpaIH3a-
‘UMM 3anafiHoi yactd 03. Banxam npe MeaneHHOM H
(opcupoBanHomM HamosHeHWH Kamnyarafickoro Bojo-
XPaHHJIHILA B YCJIOBHAX PasbelHHEHHd 03epa JamGoii.

I — peXuM MHHepaJIH3alHH TPH MeLJCHHOM HAMOJHEHHH ;
2 —T10 e npu GOPCHPOBAHHOM HAMOJIHEHHH; & — XOI

Hble NPEeNMYLIECTBA U HEAOCTAT-
KH, IO-BUAUMOMY, CJIeyeT TpH-
3HaTb, YTO MeJJIeHHOe HAIOJM-
HEHHEe BOJOXPAHHJHUIIA B OTHO-
nleHuyn OYAYIIero pexumMa MH-
HepaJu3anuu osepa sBHTCS 60-
Jiee OaaronpUATHLIM.

yposneli npu  MegJeHHOM HaloJHeHHHM; 4 — TO XKe IMpH
(hopCcHPOBAHHOM HaNOJIHEHHH

X0l YpoBHEH M pexuM
cpefHeli MHHepajH3amuu 3a-
nagHoro u Bocrtounoro Dban-
Xauma Tpd pasbeliHeHUM o3epa jamOoH TpeacraBieHbl Ha puc. 88 u 89.
Ilpn MensneHHOM HamoJiHEHMH BOLOXPAHHJIMINA ypoBeHb 3amajHoro Danxama
B NepBLIf rof ynaner npumepso Ha 0,5 m, 3aTeM B TeyeHMe HIECTH JieT OH OCTa-
HeTcs 6e3 M3MEHEeHHUs, C BOCLMOTO rofia HauHeT OhCTpo pacTH U K 11 — gocturner
nepBoHayaJbHOrO 3HayeHHsl. B mocsenyiouiue rofpl ypoBeHb OyAeT NPOROMIKATD
nopbliiaTees ¥ K 20 oy — NpeBHICHT NMepBOHAua/jbHOe 3HAYEHHe NIPUMEPHO Ha
onud Metp. [Ipu QopcupoBaHHOM HANONHEHHH BOAOXPAHM/IMIA OXHAACTCS Hau-
GoJibliasi aMIIUTYAa KoseGanusl ypoBHell. B mepBble TpHu roja najesue IOCTHI-
HET TOYTU JABYX METPOB, TOCHe Yero HauyHeTCsi Takod e OblcTphlil mopbeM. K
KoHIly 13 roga ypoBeHb NpPEBLICHT CBOE HauajpHOe 3HaueHWe OoJiblle yeM Ha
OAMH MeTp 1. - :

Kak caenyer u3 puc. 88, cpegnsas MHHepanusauus 3anagsoro banxama npu
MEJUIEHHOM HamoJiHEHUH BOAOXpaHU/IMULA, Bodpactasd ot 1,30 e/ke, Jocturaer
CBOETO MaKCHMaJIbHOTO 3HAUeHHsI, cocTasJsiomero 1,64 ¢/ke, KBOCbMOMY TOLY OT
Hayaja HanoJIHeHUsT BOROXpaHuiuma. B fanbrefiieM oHa HayHeT MeAJIEHHO Ta-
4athb ¥ K 20 rogy pocrurder 1,50 e/ke. Tlpu dopcHpoBaHHOM HANOJHEHWH BOJO-
XPaHW/HLUIA MHHepaju3alus K KOHLY TPETbero ToAd YBEJHYHUTCH TOUTH
Ao 2,00 e/ke u 3arem Oyner Gwictpo mnagatb. BosmoxkHo, uTo yepe3 15—20 ser
OHA CTaHeT Jae MeHble CBOero HayaqbHoro 3sHauedust. OJHAKo, ecsH, KaK
H B TpelnlyieM c/ydde, CPABHUM DEXKHMBl MHUHepanM3aluM 3aNafgHol yacTH
o3epa NpH MeAJIEHHOM M (OPCHPOBAHHOM HANOJHEHHH BOJOXPAHUJMINLE, TO
YBHIIMM, YTO MMHEPaJU3alusl BOALl NPH (POPCHPOBAHHOM HAMOJIHEHHH B TeUEHHE

1 NanbHeiiunit X0 H3MeHeHWH YPOBHS AaTh 3aTPYAHSIEMCS, TaK KaK KPHBEIMH CBfISH IJIO-
siwaneit ¥ o6beMOB 03epa C YpoBHAMH Bhimie OTMeTKH 340,50 m He pacnosiaraem.
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TIepBHIX 5—6 JIeT OyJeT 3HAYHTEJNbHO BHILIE, YeM NPH MEAJIEHHOM HAroJHEHHH,
“T. €. KaK H NPU OTCYTCTBHHU JamOkl, TaK H B CJy4ae COOPYKEHHUs ee, NpPH .MeJl-
JIEHHOM peXXHME HalOJIHEHHSI BOJNOXPAHUJHINA MOXHO OXHAaTh Gojee 6jaro-
TIDAATHOTO THAPOXHMHYECKOTo pexuma 3amagdoro banxama.

Yposens Bocrousoro Ban- o/
Xauia Npu H3oAsALuM ero ot 3a-

nagHoro B Tededne 20 jer 550 5 R P

2 v

‘yoafler Gojiee ueM Ha 4 u,
‘CPefiHsisT MHHEDAIU3AUUS ero
'BOAbl TMPH 3TOM YBEJIMUMTCH C I,

-4,20 no 5,70 2/xe (puc. 89) L. Y AN \ssq00

ISl TpakTHUeCKHX Iejeff N
Haubosiee BAKHBIME SIBJISIOTCS \\/
CBEJIEHAS] O IPeANoaraeMoM / <i
PEXKHME MUHEpATH3alMH BOJbI
B OTAEJBHBIX I}))aﬁm{ax osepa. 40 >~ i
‘COOTBETCTBYIOIME AaHHLIE AJIS ) S
IBYX PEXUMOB HANOJIHEHHS BO- ' . ~o ]
AOXpAHHIHMA, TpH YCIOBUH 400 — - 15 ;0335,00
iOTcyTCTBHﬁ ZaMGeL, 1306pae- T8k om Havara ranonnesus Bodozpanuuull
Hel HA puc. 90 u 91. B uerBep-

‘ToM padoHe (Haubojee BaxHoM Puc. 89. Xox YDPOBHEil H P&XHM CPejiHeli MHHepaiH3a-

JJIA SKOHOMMKH HpH6aJIX3mbﬂ) LHH BOCTOWHOYU wacTy o3. Banxaui B }:CJIOBHHX pasbpe-
JHHEHHS o3epa ,IlaMGOH.

an - MEMJIEHHOM  HATIOJIHEHUH ! = pexum Mu.}{epannaau,uu' 2 — x0X YypoBHe#

BOJOXPAaHRJIHILIA MHHepa/au3a- o

YA BOALL MOYTH Bee Bpems Oy- .

JileT HMeTb 3HaueHue oKoJo 2;4 e/ke, npu (QOPCHPOBAHHOM HAMOJEHHH —

OnICTpO ToAHHMETCH NouTH Ao 3,0 2/ke M 3aTeM, ToCTelleHHo napasi, Oyjer

ncraBathes B npefienax 2,3—2,1 e/xe.

Bosiee ynoBieTBopuTebHOE KauecTBO BOAB! B 3aIIaAHON YaCTH 03epa OyxeM
HMETb B CJIyYae ee H30/190UH OT BocTouHOH (puc. 92 g 93). Tak, B ueTBeproM
(1 B TpeTbeM) palioHe MMHepaJu3alysl BOJAbI IPH MeJJIeHHOM HaIOJHeHUH BO-
JI0XpaHHJIHINa, KoJebasich okosIo 1,75 e/ke, He mpeBbicut 1,9 e/ke. [1pu dopcu-
POBAHHOM HAIIOJIHEHHMHM MaKCHMaJibHOe 3HAaueHHe MUHEpaJH3alHu JOCTHIHET
2,3 e/xe; ognako, GBICTPO CHHXKAsICh, oHA Yepe3z 13—16 jer Bo3BpatuTCs K
CBOEMY MepBOHAYAJbHOMY 3HAYEHHIO,

CpaBHuBag 4yeThipe PACCMOTPEHHBIX CJydast, MOXKHO MPHUITH K BBIBOAY, UTO
HanboJiee GJAaronpUATHBIM W3 HHUX B OTHOUIEHHH GyAyIUEero rupoXuMHUECcKOro
pexkuma B 3amnafHoM Bagaxaule u, B 4aCTHOCTH, B UeTBEPTOM palioHe O3epa siB-
JseTcs MelJleHHOoe HamoJiHeHHe Kaluaralickoro BOZOXpaHH/IMILA NPH YCIAOBHH
COOPYXKEHHUsI Ha 03epe pasbefuHuTeNbHOR mamMOb. OgHaKo HayKe NpH H30JsH-
HUH 3allaiHOM yacTH 03, DaJsixail oT BOCTOUHON BO3MOKHOE YXY/UIeHHe B Hel
Ka4yecTBA BOJALI BBHI3LIBAET CEPbe3HOE ONaceHHe. .

PexuM MuHepaJnsaliyiid BOJAbI B OTAEJNLHLIX paiioHax Bocrounoro Bajxaiua,
OXHAAEeMBIH [TOCIe COOPYXKeHHs 1aMOhl, ToKasaH Ha puc. 94. Bo Bcex pailonax
MHHepanu3anust OyfeT HEYKJIOHHO NoBblWaThes ¥ K 20 rofy or Havaja HaNoJ-
‘HeHHust BoszpacreT Ha 30—40%. OxgHako ocoBblx OlaceHHH 3TO He BHI3HIBAET,
0CcKOJbKY Bocrounbiit Dasnxam, Kak HCTOUHMK BOJOCHAGKEeHH, HHTepeca He
npencrapiaser. CrefyeT OTMETHTb, YTO H306pakeHHble Ha puc. 94 KpHBbIE
BecbMa OPHEHTHPOBOUHBI, TaK KakK XapakTep pachpefesieHHsI MHHepa/H3aluH

~

. B Bocrouynom Bagxaiile nocsie ero H3oJsiHH He H3BecTeH. B03MOXHO, 4TO

u300paKeHHble KpUBble OYAyT CpaBelJIUBEl TOJIbKO B TiepBble TOJBL; CO Bpe-
MeHeM Ke, 4eM JAaJjibllie OT Hayaja H30JALHH, TeM OoJibllle MHHepaH3auus
OTHENbHBIX paHoHOB Oyner NPUGIMKATECA K BeNUUMHE MUHEPaJW3auuu Cpen-
Heit mo Bocrounomy Banxammy.

! Tlpu yclOBHH, UTO CYLIECTBYIOLIUIl B HacTOslilee BpeMsi DPEYHOM NPHTOK B BOCTOUHYIO
macTh 03epa, ocTaHeTcsd 0es H3MeHeHHS.
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[odei om Havana wanonnerus odozparumuyd

Puc. 90. IMpeamonaraembiii peXXHM MHHEpa-

nu3auEH  BOIH B OTHeNbHHX  paftoHax

03. Banxam npu MejsieHHOM HaMOJHEHHH

Kanuaraiickoro BOROXpaHHJIHINA B YCJIOBHAX

OTCYTCTBHSA Pa3beAHHHTEbHON AaMOEL (und-
PH Ha KpUBHIX — HOMepa paitoHoB)

Ly, 2fx2

200
/\\ 304
é N — 2
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/‘/' /

050

0 5 10 15
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To0s om wavana vaneaesus Godozparninuida

Puc. 91. IlpepnonaraemMbiii pexuM MHHepa-
JM3aUMM BORBI B OTHeNbHBIX  pajioHax
03. Baaxaw npH (OPCHPOBAHHOM HAIOJIHe-
uuu Kanuaraiickoro BOJOXPaHHJHING B YC-
JIOBHAX OTCYTCTBHS Da3beXHHHTENBHON AaM-
661 (LADPH HA KPHBHIX — HOMePa DaiioHOB)
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100 //\
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L0dsr om wavana wanosnenusn Godozpanirudda (0061 om wavana wanoswenus Godoxpanumiya

Puc. 92. IlpeamosaraeMelit pexxuM MHHEpaJIH3alLHN

BOJALl B OTAeNbHHEIX pafioHax 3amagHoro Banxama

HpH MelJjeHHOM HanonHehnn Kamuarajickoro sopo-

XPaHMJIMULA B YCJIOBHAX COOPYIKeHHS PpasdbeflHHH-

TenbHOH JRaMObl (UUGPEH HA KPHBHIX — HOMepa
paioHOB)

Puc. 93. IlpeanonaraeMsli pemum? Mu-
HepaJu3alil BOIH B OTAENBHHIX Daiio-
Hax 3anagHoro Banxama npu popcupo-
BaHHOM HanoJjieHHH Kanuarajickoro Bo-
JOXPAHUJIMIIA B YCJIOBUAX COOPYKEHHS
pasbefMHATENIbHOH Aam6bl  (nuopH {ua
KpHBHIX — HOMepa PaiioHOB)

Heo6xoaumo uMeTh B BHAY, UTO NpHBe/ieHHbIe HA rpadukax nudpsl xapakre-
PH3YIOT BeJIHYMHB! MHHEpAJM3allud, B TO BpeMs, KOTAa 03epo CBOGOAHO OTO
JApia. B suMHue xXe NepHOAB MHHepanu3anus BoA JAOJXKHA Bo3pacTaThb. Pas-
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Mep 3UMHEro ee yBE/MUeHHs!, OYeBHIHO, OyNeT HAXOAUTHCH B CBSI3H C IJIyGUHAMH |
osepa. B samajgHoii uacTH osepa oHo cocTaBjisieT npumepHo 10—15% ot Jer-
Hero 3HayeHus] MHHEPANHU3anuu, B BocTouHoll — 5—10%. Cnenyer takxke ot-
METHTb, YTO IOJIyYEHHblE HHGPL XAPAKTEPH3YIOT BEJUUHHB MHHEPaJH3aLUH.
cpeinne no paionam. HarnoMHuM, 4To npu

CYLIECTBYIOLIEM PEXHME 03€pa HeodHOpoj- Llu.?/k
HOCTh MHHEDAIM3ALHMM HAOMOJaeTcss W B A0 :
npefienax palioHoB. MoxHO npeanoso- d_—~
}KHTb, YTO B YCJOBHSIX OTCYTCTBHS HamObi / ;
XapaxkTep HEORHOPOAHOCTH ocTaneTcsi npu- o0 /‘ o
I\I/_IIepHO TEeM e, YTO M Telepb (CM. puc. bD). / mﬂﬁmﬁ/ f
anpoTHB, NPH pasjejNeHdH o3epa AaM- 1 ‘
p » TpH pash pa A 500 7~

6oil, B ipeflesiax OTAENbHBIX PAHOHOB, MOX-
HO OXHJATb Gojiee PABHOMEPHOIO pacrpe-
AEJIEHHA MHUHEpaJu3anuu. 1o caenyer
HMETb B BHAY NIIPH CYXAEHHUH O NpearnoJsia-
raeéMbiXx BeJIHYWHAX MHUHEpaNH3auuud B OT-
JleJIbHBEIX IIYHKTAX o03€epa.

ConocrasJenze HabaofaeMbiX B 1I0C-
Jeinue Trofbl BeJHYHH MHHEepasnsanuu :
BO/bL B 6yXTe BepThic co cpenuMu 1o ye- 7 5 0 15 20
TBEPTOMY pafoHY TNOKashiBaeT, YTo OHH (9061 om Havasa manommenun Qodszponsmiua
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IIPHMEPHO OAMHAKOBH (cM. Tabiu. 30 u 37).
OueHb BAXKHO UMETb B BHAY, YTO MOCKOJb-
Ky Oyxta Deprric coenuusiercs ¢ OTKpbI-
TbIM 03€POM HEIIHPOKHM MPOXOAOM, HMeE0-

Puc. 94. TlpeanmonaraeMblii pexuMm MH-
HepaJH3alU{H BOJH B OTAENbHBIX pafio-
Hax Bocrousoro Banxama B ycJjoBHAX
pasbelHHeHHs] oO3epa JAamGoit (uHdpu

UM rayGuHY BCero JiMumb 2—3 M, TO TIpH Ha KPUBLIX — HOMePA paffoHos)

NajieHNH YPOBHS CYIIECTBYIOUIHH BOA0OO-
MeH MexAy OyXTo#i M osepoM MoKeT ObTh HapyweH. B pesysnbrate 3TOro
MHHEepaJu3anus BoAsl B 6yxTe OyJeT 6osiee BLHICOKA, uYeM MpeAnosaraeMasi, co-
I1acHO pacueTaMm JJis yeTBEpTOro patioHa osepa. .
B cayuae coopyxeHnus 1am6Oul nocsenHsisi 00s13aTesIbHO JO/KHA ObITh CHaGxKe-
Ha uLT030M, 06ecrneyuBalollkM NpoToyHocTh 3ananHoro banxama. Vuave sta
4acThb 03epa npeBpaTuTcs B GecCTouHBIA BofoeM, MUHEPANHM3AIHS BOAR KOTOPOro
B MHOroJieTHeH TiepcreKTuBe (IPH YCTAHOBHBILEMCS peXHME) OYyJeT HEeyKJOHHO
pactu. KonuuecTBo Bojw!, cOpachiBaeMoe 151 M30eKAHUSA STOro, oNpefeJuTcs
NPUMEPHO CJEAYIONIHM COOTHOIIEHHEM: .

VpI’ICpI/I + Vnons Cnona + VaTMCaTM - VéepCGep + AQ (4)
v C4 M

B srom ypaBHenuu C, — MHHepasu3alus BoAbl YeTBepTOro paiona, a sHa-
YeHH S OCTAJNBHBIX YJIEHOB Te XK€, YTO ¥ B YPaBHEHHH (3), HO NPHMEHHTENBHO K 3a-
nanHomy Danxamy. TlogctaBnisisi OKpyTJIeHHble 3HAYeHHs BCeX BeJHUYHH ——
V(B a), C(Belr), AQ (B 2), nonyunm:

(10,4-0,09 - 0,18-5,0 -+ 0,93.0,09 — 0,57-1,3 -+ 0,26)- 1012
Va= 1,80 =

— 0,8-10" 4, uam 0,8 wa?,

- V4=

T. €. eXerofiHnit c6poC yepes 1LNO3 NPUMEPHO TAKOTO KOJHYECTBA Bo bl - OyAeT
JOCTaTOYHBIM IS TOTO, Y4TOOH! NPEeOTBPATHTL YBEJHUEHHE MHHEepaju3alHH 3a-
TMafiHOH 4acTH 03epa 33 cueT AKKYMYJSIHH BCeX MPUHOCHMBIX CIOAA CoJei.
VYEBesnueHHe MHHEpAJH3aLUK BOLB O3epd NpPH NpeAToNaraeMoM 3aperydin-
poBanun Wam mpousolifier rnaBebiM 00pasoM 3a cueT COKpallleHHs obnema
osepa. OueBHAHO, YTO YeM Bhille GyfieT NepBOHAYAJNbHBIA. ypOBEHb 03epa, TeM
MeHbllIe MOBLICHTCSI MUHEpPaJH3alus NPH OfHOR M ToH e BeJIHYWHE NajeHHs
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yposHsi. CiiefioBaTeIbHO, COOPYAMB AaMOy 3a HECKOJIbKO JIeT Jio Hauasa HarmoJ-
uenusi Kamuaraiickoro BOJOXPaHMJIMINA, MOXHO HECKOJBKO IOAHATL YDOBEHb
3anajiHoli YacTH 03epa M TeM CaMblM IIOHH3UTH POCT MHMHEpaJiM3allMH BOABL MPH
NOCEAYIOeM COKpallieHHH ofpeMa 3anaiHo# uactu osepa. Ilpu 6aarompuar-’
HBIX VCJIOBHAX BOAHOCTH MOXKET 0Ka3aThCHi BO3MOXKHBIM OCYIIECTBHTDL NEPHOILH-
YeCKYI0 NPOTOYHOCTh 3anafunoro banxama He TONBKO NPH YCTAaHOBUBILIEMCH pe-
KHUMe 03epa, HO Aaxe M B NepBele, HauboJsee XKecTKUe rofbl HamosHenus Kam-
yarafickoro BOJOXPaHUJIHILA. ‘ ' '

TlpeaBapuTesbHOE TIOBHILIEHHE YPOBHS LieslecooOpasHO He TOJbKO AJs yayd-
HIEHWs] KauecTBa BOJHI 03epa, HO TaKiKe U B OTHoleHuH OecriepeGoiiHocTH paboThl
HEKOTOPHIX BOA03aGOPHBIX COODPYMKEHHH, TaK Kak B 3TOM CJaydae oTHajeT Heob-
XOAMMOCTb UX mnepectpoiiku. OIHAKO cJefyeT Takxe CUHTATbCA M C HeXena-
TeJbHEIM 3aTOIJIeHHeM IPHOPEXHO TeppHTOpHUH.

‘B 3akJioueHHe pacCMOTPHM KPaTKo Te U3MEHeHUs, KOTOpPhe MOTYT NPOU30HTH
IpH 3aperyjupoBanuy Miu B pexxuMe GHOT€HHEIX BENIECTB, CTOJb HEOOXOAHMBIX
AJIs1 CO3/laHUsl KOpMOBoOH 6asbl pHIOHOTO HacesieHusl osepa. K coxanenuio, orpa-
HHYEHHOCTb MaTepHasa TOKa He TO03BOJISeT 0XapaKTepU30BaTh 3TH H3MEHEeHHs
C KOJIM4eCTBeHHOH cTopoHnl. OnHako NpeiBHieTh HanpabBjeHHe XoTdA Obl Kaue-
CTBEHHBIX HM3MEHEHHH, Kak 3To, Hanpumep, Gpuio cienano JI. K. BinHoBBIM
(1956) B oTHOWeHMH ApanbCKOro Mopsi, NpeACTaBJ/sieTcsl BIOJHE BO3MOXHLIM.

TTOCKO/IbKY OCHOBHBIM TOCT@BIHKOM OMOTE€HHEIX BEILLECTB B 03€pO ABJIAIOICA
PEKH, TO. pe2KHM OHOT€HHBIX BELECTB B 3HAYNTENbHOH CTeNeHH Gy/eT onpefensiTh-
Csl COOTHOIIEHHEM PEYHOTO NPHUTOKA U O6BEMOB 03epa B pasjuuyHbie roipl. Ilpu
CYLIECTBYIOIEM PeXHMe 5TO COOTHOLIEHHE JIOBOJABHO BBICOKOE H B LIEJIOM IO 03€PY
cocranJjsieT okosio 13%. B mepsble rofbl HanoJHeHHa BOJLOXPAHHJIMILA TOJIOKe-
Hue GyZeT MeHee 6/1aTONPUATHEIM. B yCJOBHAX OTCYTCTBUS AaMObl M NIPH ME/JICH-
HOM HAamnoJHEHHH 3TO OTHOILEHWe B MepBHil roj ymager no 7,5%, a npu dopcu-
POBaHHOM — B TI€pBBIe TPH Trofa GyfeT HaxofuThes B npeienax 5,5—8,0%.
B mocsenyiomye rofsl BelHUYMHEl OTHOLIEHUS Bospactyt Ao 14—18%, 1. e. no-
JIOXKEHHe BOCCTAHOBHTCS H CTAHET JaKe Jyulile, yeM IpH CYIIeCTBYIOMIEM pe-
xuMme. [lpu coopyxeHum Ha osepe AamObl, 3anapubiii 4 Boctounmii Banxam
CTaHYT CaMOCTOSITEJIbHBIMU BojoeMaMH. Tak Kak OGUOreHHble BemecTBa, IOCTY-
naomue u3 Mau, 6yRyT akKyMyJiHpoBathCs TOMBKO B npefenax 3anagdoro baj-
Xaila, TO OH OKAXKETCS B MCKJIOUMTENBHO BHITOAHLIX ycioBusax. [lpasna, B mep-
Bble TOJbl OTHOLIEHHe o0beMa TofloBOro NpHTOKa K obbemy 3anagHoro bajaxama
HecKoJibKo cHH3uTcs. Tax, NMpu MeAJeHHOM HAaNoJHEHWH BOROXPAHHJIHINA, B
nepBolil ToA oHo cocraBut 9,4%, a npu dopcupoBaHHOM, B NepBLHIE TPH Tofa —
4,0—10,4%. Opnako B TOCJEAVIONHI IIEpHOJ OTHOLIEHHWEe CHJBHO BO3PAacTeT
u Oyfer HaxofuTbes B npefenax 20,0—35,0%. Hanporus, B Bocrounom baj-
xaure, JIMIIEHHOM B C/1y4ae COOpyIKEeHHS TJyXok AamMOpl BofooOMeHa ¢ 3anajHbM
U MUTAIOMIUMCS TOJBKO 33 cueT HeGOJIBIIOTO MPUTOKA MXKYHFapcKHX pek, Io-
JIoMKEeHHe 3HAUMTeNbHO YXyAwuTcs. BenuunHa oTHOUIEHHMS, paBHas B Hauaje
6,3%, Gymer oyeHb Me[JIEHHO Bo3pacTaTb M Aaxe K 20-My TOAy He TIPEBLICHT
11%. :

CuienyeT uMeTh B BHAY, YTO IIpH 3aperyIMpoBaHud VM H TpoBeleHHH MeIHO-
PATHBHBIX MEPONPHSITHH B JeJbTe 3HAYUTENBHO YMEHBIIATCH CTHXMHHBIE Da3jiu-
BHI B I10CJIe/IHEH H, ClefoBaTesIbHO, POJb NOCAeRHEH KaK 6noXuMudecKoro GuibTpa
HOHU3UTCA. ITO JOJKHO TPHBECTH K 6osiee BHICOKOH KOHIEHTpAlMH OHOreH-
HbIX BelnecTB B Bofie M, a ciefloBatesbHO, ¥ B Boie o03epa.

B pesynbrate cospagusi Kanuarafickoro BOROXpaHHJIMIIA MOXKHO OXHLATH
HEKOTOPOTO YBeJHueHHsl NOTpeGiieHUs] OHOTeHHBIX BEIECTB 33 CUET Pa3BHUTHS
JKH3HU B CaMOM BojoXpaHuaume. OfHaKo pasMep 3Toro norpebsenusi, 0COGEHHO
NIpH CTOKE PEKH, GJH3KOM K CYIIECTBYIOIUEMY, NO-BHAMMOMY, GyHeT He BeJHK
H3-332 GOJIBHIMX CKOPOCTeH TeueHHsl PEKH M XOpollero Bofoo6MeHa B BOAOXpa-
HWJaHme. - - - S . ‘

- Kak ormeuaer E. B. Bypmaknn (1956), npu GpicTpom nafenny ypoBHs o3epa
"M COKpAIeHHH ero ILIOULAAH. NIPOH3QHJIeT ocyleHHe GOJNBUIMX YYaCTKOB 3apocJei
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MakpodhUTOB, HMCHOJNB3YeMbIX NPOMBICJIOBHIMH PHIOAMH B KauecTBe HEPECTHJIHILL
¥ MecT Haryja. B cBASH C 3TUM MOTYT ObiTb IOAOPBAHB! PLICHBIE 3amackl o3epa.
YBenuyeHve MHHepanusauu¥ BoAwl, ocobenHo B BocTounom Banxame npu ero
K30JISIIMKA OT 3anajHoro, BO3MOXKHO, TaKXKe OTPHIaTesbHO NOBJHSAET HA PHIGHBIM
TIpOMBICET.

O6o6ias Bce BO3MOMKHBIE H3MEHEHHS, HMMEIOIHe KaK IOJIOXKHTeNbHCe, TaK
¥ 'OTpUIlaTeJIbHOE 3HAYEHHE, O-BHANMOMY, MOXHO NPHHTH K BHIBOAY, YTO B OT-
HollieHun GYyAyLlero pexkuma OMOreHHBIX BEINEeCTB B 03. banxam GoJbIIMHCTBO
PACCMOTPEHHBIX BApHAHTOB DPEKOHCTPYKIHH 0COOBLIX ONAceHHH He BHI3bIBAET,
B HeOnaronpHATHEIX YCJOBHSAX MOXeT OKAa3aThCs JMIIbL BOCTOYHAS 4YacTbh 03epa
IpPH YCJIOBHH COOPYXKeHHS NaMObl.

B 3ak/oueHue cjefyeT OTMETHTb, YTO COKpalleHHe pas3jHBOB B JeJbTe
Hin OTpHILATENIBHO CKaXeTcs Ha OHJaTPOBOM IIPOMBICIE.

[Ipn maneHuu ypoBHA O3epa, OYEBHJHO, 00pasyercsi MHOI'O COJISIHBIX 03ep,
'KOTOpble MOTYT IpeJCTaB/ATb HHTEDeC AJS NPAKTHYECKOrO HCIOJb30BaHRA.
Ilostomy mpobneMy pekoHCTpykuuH DBanxaw-Wnufickoll BOAHOA CHCTeMB!
'HeoéxonHMo pemiaTh KOMIJIEKCHO, C y4eTOM HHTEPeCOB BCeX otpacJyieit Hapon-vr
HOTO XO035HCTBa, KOTOPHE CBSI3aHBl C 5TOH CHCTEMOH.
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Puc. 38. MapwpyTat u cxemwr pacnonomenus NYHKTOB OTGOpa Npo6 BOAL HAa XHMU4ECKHH aHajH3.

I — vosgywHblll MapwpyT (1955 r.); 2 — mapupyt cyAHa H NYHKTH or6opa npo6 BOZLI AT COJIEBOTO

ananusa (1955 r.); 3 — nyHkTH oT60pa npo6 BOJILI AN coJieBoro aHanu3a(1956 u 1957 rr.); 4 — nocrosiu-

HBIE NYHKTH oT60pa Npo6 BOA RS coseBoro aHajusa (1956—1957 IT.); 5§ — nyHKTH oTGopa mpo6
amochepunx ocankos (1956—1957 rr.); 6 — NYBKTH OTGOpa Npo6 BOAR AJst aHAJNH3a Ha COMEpIKAHHe

GHOreHHLIX BEIECTB H PacTBOPeHHOro Kucjopoga (1958 r.); 7 — To xe, Ho mo paciuupeHHoll nporpamme
(1958 r.); 8 — cyTounsie cranuuu (1958 r.); 9 — NyHKTH OT6Opa nNpob BogL U3 PeK XS COJeBOro aHajH3a
(1955 —1957 rr.); 10—nyukTH oT6opa npo6 soau u3 [puGanxawckux 03ep AJS COJIEBOro aHaJH3a
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CpenHeronoBoii MHOTONIETHHIT B3BELIEHHbIH no CTOKY

XHMHYECKHil cocTas peK, Bmajalwux B BaJjxaiu, XUAKHIA M HOHHBIH CTOKH 9THX pekK

Ta6awua

18

EcrecTBenuoe coctonnue 5 C yueToM OCaKAeHUs] KaJabLHTA g C y4eToM OCaXKAeHHsl KAJbUHTA H ACJAOMHTA g
b ot e o sl o g Ao : el Yoo
Mecro or6opa npoGei Hble )éumme,c;aux B [(;:wpo, - EE l ’ES . s i EE
HacHoRe “epar \504 HCO; 4 €Oy Ca™ | Mg™ | Na'+ K“ z, | cr 'so;’ HCO; +COy Ca” | Mg™ | Na' 4 K| S5 | Cr | SO |HCOy+COy Ca” | Mg" Na'+K'l s, | cr | so; Hc0;+CO3} Ca” | Mg™ |Na'+ K| 22 | CF \50/. HCO3 +-CO5) Ca” | Mg" | Na'-K' %, | Cl'= SO, | HCO;+COy Ca™ | Mg™ | Na'+ K| 28
Pexa HWawu, c. Hanfickoe | 1936—1949, 1952,
1955, 1956—1957, | 10,38 | 14,7 | 43,8 172,0 | 48,0 | 9,9 | 23,4 |311,8 4,9 | 11,0 34,1 28,9 9,81 11,3 |3,2 | 14,7 | 43,8 26,2 Her | 9,9 | 23,4 |118,0] 11,7 | 26,0 12,3 Her | 23,3 | 26,7 | 1,23 | 14,7 | 43,8 Her Her | 4,6 | 23,4 |86,5| 15,6 | 34,4 Her Her | 14,4 | 35,6 | 0,89
Peka Kaparan, c. Haliman-| 1936, 1937, 1938,
Cyex 1940, 1941, 1942,
1945, 1947, 1948, ’
1949, 1952, 1955, : .
1956, 1957 2,10 | 9,2 30,4 144,0 [ 41,0 | 10,5 8,5 [243,6] 4,0 | 9,7 36,2 31,7 | 131 5.2 |o51] 9,2]304 18,8 y | 10,5| 8,5 | 77,4] 10,9 | 26,2 12,9 » | 35,8 14,2 | 0,46 | 9,2 | 30,4 » » | 6,7 8,5 |54,8 | 14,6 |135,4 » » [31,0] 19,0 | 0,12
Pecua Ax-Cy, c. Kyp-Ak- | 1956—1957 0,23 | 10,7 | 55,0 196,0 | 46,7 | 14,6 | 28,2 (351,2] 3,2 | 12,4 34,4 25,0 | 12,9 | 12,14 | 0,08 | 10,7 | 55,0 53,5 » | 14,86 28,2 }162,0 6,4 24,8 18,8 » | 25,8 24,2 |0,04)10,7 | 55,0 » » | 3,9| 282 |97,8!|10,6]39,4 » » {14,01 39,0 0,02
y ’ ? * * k) 1)
Pexa Jlenca, cosxos Jlenca | 1936, 1939—1942,
1944—1949, 1955,
1956—1957, 0,55 | 11,3 | 33,8 152,0 1 44,6 | 9,5 13,0 |264,2) 4,5 | 9,9| 35,6 31,6 | 11,0 7,4 | 0,14 | 11,3 | 33,8 17,0 » | 9,5 13,0 | 84,6]12,3|27,0 10,7 » | 30,0 20,0 ]0,05|11,3]33,8 » » | 6,4 | 13,0 |64,2 15,7 34,3 » » | 24,5} 25,5 | 0,03
Pexa Asnrys, r. Asrya! 1V 1952,
1V 1955 0,48 | 36,6 | 70,7 | 97,0 52,3 9,2| 59,1 [425,0| 8,8 42,6 | 28,6 |22,8| 6,6| 20,6 |o0,08]36,6|70,7| 37,8 » | 9,21 59,1 |213,4| 16,5 23,6 9,9 » |12,4| 37,9 |0,04]36,6|70,7 » » | 1,7] 59,1 |168,0 | 20,6 | 20,4 » » | 2,8 47,2 | 0,03
Bcero. .. .| 13,44 Bcero. . 4,07 Bcero. .. .| 1,52 Bcero. . . .| 1,08
{

! IMpusenes cpefHu# xumuueckuf cocTae 3a anpes.

* Y UHTBIBAY MAJIYIO BEPUNTHUCLED HAXUMACHINDE 13 BUAE B 3AMEINDIA RUIHNMEUIBAA EMMURRN-

HATN ANTAa 11 uaNINTRIANALItINI cncTNArrT
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Puc. 56. Xapakrep cBsA3H MeXAy HOHHEIM COCTaBOM H MWHepajHsauuel soAu 03. Banxam




