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MPEOVCJ/IOBUE

[Ipensaraemasi moHorpadusi, OTKpbiBas MHOTOTOMHOe H37a-

HHMe, B KOTOPOM OYIyT MOABEJEHBbl HTOrM H3YUEHHS HCTOPUH O3ep
CCCP u naMmeueHbl 3ajaud JaJbHEHIIHX HCCJHEJOBAHUMH, CONEPNKHUT.
ofiiue TeopeTHUECKHE TOJNOXKEHHUS H OMHCAHHE MeTOIOB, C MOMOLUBIO
KOTOPBIX MOXKHO H3yYyaTh 3aKOHOMEDHOCTH Pa3BUTHS 03ep, Kak coBpe-
MEHHBIX, TAK ¥ HblHE HCUe3HYBIUMX. [Be mocjiefyioline KHUTH NOCBA-
1lleHbl HCTOPHU 03€ep, CYILIeCTBOBABIIUX B re0JIOTHYECKOM MPOIIJIOM —
HayWHasi C MaJjeo30d; OCTajbHble — KPYNHbBIM COBPEMEHHBIM 03epaM
30H u36nitoynoro (Jlamoxkckoe, Ouesxkckoe, [lckoBcko-Uyackoe, baii-
Kas, XaHka) u HepocratouHoro (Apanabckoe mope, Banxam, HMcebik-
Kyab, 3aiican, CeBan) yBaaXKHEHHSI H O3epPHbIM palloHaM TePPUTOPHH
Hauteil cTpaubl. MoHOrpaguueckoe onucaHHie NPOLECCOB BO3HHUKHOBE-
Hus u pasButust o3ep CCCP Ha npoTsizKeHUH BCEH TeoJIOTHUECKOH
HCTOPHUH TIPEANIPUHUMAETCS] BIIEPBHIE.

[Tpu u3yueHUH HCTOPHUH O3€ep MOJYUYEHbl OUeHb BaXKHble MaTepHaJibl
O HCTOPUU MATEPHKOB H JaHHbE O BJAHAHHH JAeATEeNbHOCTH uesoBeKa
Ha pasBiTHe 03ep, HAauaplIeMcsl HECKOJIbKO ThicfuesieTHH Hasan.

OaHuM U3 BAXKHEHIINX aCleKTOB H3yUEHHSA HCTOPUH 03ep SIBJIAETCA
pasBenka GOPMHPYIOUIMXCA B HHUX TOJE3HbIX HCKOMaeMblX — COJeH,
03epHOH M3BECTH, AMATOMHUTOB U campomneis. B coBpeMeHHBIX 03epax
HAKAIMJIKBAIOTCS rajJuT (oBapeHHasi coJib), COfa, MUPABeNUT H MHOTHE
ApyTHe CcoJH, MpeicTaBjsiollue cOO0H Cblpbe JJisi XHMHYECKOH H
nuieBoil npombiaeHHOCTH. O3epHasi U3BeCTh 4YPE3BbIYAaHHO BaXKHa
]S M3BECTKOBAaHHUA MOYB JecHOH 30Hb. HO 0cobeHHYIO LEHHOCTD
HMeIOT oforalleHHble OPraHUKONH O3epHble HJIbl — CarporesH.

M3yyeHne M MCHOJB30BAaHHE CAMpONeNell IHPOKO Pa3BepPHYJIHCH
6ykBanpHo ¢ HnepBblx MecsieB Coerckoit BjactH (I'y6kun, 1919;
Taranues, 1920). Kak ToJbkO NOACTYNbl K OCHOBHbIM HCTOYHHKAM
JHEPTreTHUECKOro Chipbsl GbIM OTPe3aHbl HHTepBEHTaMu H Gejoraap-
AefliaMu, HauaJuch HCCJeIOBaHUs Ccanpolnensi, KOTOPbIH paccmaTpu-
BaJcsl KaK OCHOBA [/l NPOU3BOACTBA OeH3WHA, KePOCHHA, napaduHa,
CMa30uYHbIX MacesJ U MHOTHX APYTHX NpoaykroB. [lo sToMy Boiipocy
16 okrsibpsi 1922 r. Baagumup Huabuu JlenuH nuuer B Boiciui
Coser Hapoanoro XossiictBa (IlosH. cobp. cou., T. 45, c. 224):
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«ToB. Kpacuu npucian mHe nucbmo, B KOTOpOM coobulaeT o Kpyr-
HeHAIMX ycnexax rpymniibl HHXKE€HEPOB BO rjaBe C TOB. ['y6GKuHbIM,
KOTOpas ¢ ynopCTBOM, NPHGIHIKAKUIUMCA K TepPOHYECKOMY, H npu
HHYTOXHOH MOIJEPKKE CO CTOPOHBI TOCYIAPCTBEHHbIX OpraHoB, W3
HUYEro pasBuJa He TOJIBKO OGCTOSATENBbHOE Hay4yHOe OGc/enoBaHue
TOPIOUAX C/AHLEB U CANPONesi, HO W HAYUHIACh MPAKTHUECKH TPHIO-
TOBJIATD U3 STHX HCKOMAeMbIX Pa3/IHUHbIe MOJIE3HbIE MPOLYKTHI, KAK-TO:
MXTHOJ, 4YepHBIH J1aK, pasjiuHble MbLIa, napaduHbl, CepHOKHUCBI
aMMOHHH H T. 1.

Beuay Toro uro st pa6orh, no cBuerenbecTBy T. Kpacuna,
ABJFAIOTCS TIPOYHOH OCHOBOM MPOMBIILIJIEHHOCTH, KOTOpast yepes gecs-
TOK, APYrod ser 6yner naBaThb POCCHH COTHH MHUJIJTUOHOB, s1 Tpef-
Jaraio:

1. Hemennenuo oGecneunts B (MHAHCOBOM OTHOLIEHHH AAJbHEM-

llee pasBUTHe 3THX PaboT.

2. YcTpauuTb M BNPenb YCTPAHATH BCSIUECKHE NpensiTCTBHUSA, TOp-

' MO3sIlLHE HX, H

3. Harpaautb ykasauuyio rpynny HHXXEHEPOB TPYAOBLIM OPAEHOM

Kpacnoro 3namenu u KpynHoH aenexHoii CYMMOIi.

O nocsenywoillem npomy MHe MHCbMEHHO COOGILHTS yepes ynpas-
nenamu CHK TtoB. T'op6yHosa. B ciyuae kakux-au6o NPENnsATCTBUHH
HEMEeJJIEHHO COOOIHTE MHE yepe3 Hero Ke.

Ipencenatens CHK u CTO B. Yasanos (/Tenun) ».

HMccnenoBaunsi no ucnosbszosanmio canponensd B KauyecTBe XHMHU-
HYE€CKOTO ChIPbA, NPOAOJKABIIKNECH 10 Hauasa 30-x TOXOB, B AaJibHEH-
LIE€M HMEJH CBOEH LLeNbI0 IPUMEHEHHE €T'0 B OCHOBHOM B KAUECTRe ya006-
PEHHA, a TaKkKe B XKHBOTHOBOJCTBE, BETEPUHAPHU, MELHUIHHE (neuet-
Hble rpsA3H) . B roanl Besnkoit OreuecTBenHO# BOHHBI HCII0JIb30BAHHIO
canponeJisi B HapoAHOM X03siicTBe GobLIOe BHUMaHKe yaensin B. H. Cy-
xaueB (CykaueB u ap., 1943). B NOCJAeNYIOLIHEe T'OAbl HCCJIeJOBAHHUS
MECTOPOXKAEHHI canmpornessi H 03epHONH U3BeCTH MOJYYUJIH 3HAYNTE/b-
HbIf pasMax B HeHTpa/bHBIX paiionax PCOCP (Kopaa, 1960; Heii-
wranr, 1964), Ipubaaruke (Hdanunanc, 1957; Bpaku, 1971; Baprou,
1976), Benopyccun (IMuponanuko, 1975; Jlonotko, 1978), SAxytuu
(’Kupkos, 1983a).

O606utenHble matepuassl no ucropuu o3ep CCCP u cucremarnue-
CKHM HCC/IEOBAHUAM O3€PHBIX OTJIOMKEHHH MOCAYXKAT OCHOBOH st
BaxXHBIX TEOPETUUECKHX BLIBOJOB, KaCaIOLUXCSA NPOLIJIOTrO U Oynyiero
NPHPOABL HALICH CTPAHBI; A/ Pa3BEAKH M HCIOJb30BAHMUS MONE3HBIX
HCKONAEeMBbIX, KOTOPble (POPMHPOBAJIUCH B O3epax.

Yacrte I

OBIUUE 3AKOHOMEPHOCTH BO3HUKHOBEHHA
U PABBUTHUS O3EP

BBEJAEHHE

Ha rtepputopun CoBerckoro Coo3a HACYHUTHIBAETCH, o npH-
GAH3UTEJbHBIM OlleHKaM, 2.85 MHJJIHOHA 03ep Abozmmspxs:ox Ip.,
1971) o6uieit nuomanbio 488 Thic. KM2, uro cocrasisier 2.2 % Tep-
puropud Hawell crpanel. B 3T uM@pb He BK/AIOUEHA IJIOWLAIb
BeJqHuaiiniero ozepa mupa — Kacnuiickoro mops, KOTopoe B HacTos-
weM H3gaHuK He paccmarpuBaercs. Osepa HIpalOT BaXHYIO pPOJb
B MpPHPOAHBIX mnpoueccax. OHH, B CYLIHOCTH, ONpeAeJNsIOT OGJHK
HEKOTOPHIX JaHAIAaQTHBIX 30H, TAKHX KAaK 30Ha TYHAPbI WJIH 30Ha
Jgecocrenu (B nperenax 3amagHoit Cubupu). B osepax mpoucxomsr
WHTepecHeldIlHe THIPOJOTHUECKHe, TeOXHMHUYECKHe H q:pvwm:oaoﬁ:am-
ckue npouecchl. OUeHb BeJIHKa POJIb 03€p B HAPOJHOM XO3sIHCTBE — KaK
TPAHCTOPTHBIX MyTeH, HCTOYHUKOB BOJOCHAOXKEHHsi, MEeCT OTAbiXa

A CAHATOPHOTO JIieUEeHHUS. 'ﬁ\

B reosoruveckux macimtabGax BpeMeHH pa3BUTHE 03ep IPOTeKaer
oueHb G6bicTpo. Pexku ¥ pyubH, BbITeKalolllne U3 03ep, :owmzmmmo
yriy6asiss CBOM pycja, BbI3BIBAIOT NajeHHe HX YpoBHs. O3epHble
KOTJIOBHHBI 3aMOJHAITCS HAaHOCAMH M TPOAVKTaMH XHU3HelesTesb-
HOCTH DPACTEHHI M XHMBOTHBIX, @ HHOTAa M XeMOreHHbIMH OCaJKaMH.
B pesysnbrare Bcero 3TOro o3epa MeJelOT M MOCTENeHHO HCYe3aioT.
ToabKO caMbie KPYIHbIE U3 HUX MOTYT CYIIECTBOBATL MUJIJIHOHBI JI€T, HO
y 1oaapasioulero GONbUIHHCTBA CPOK KH3HHM rOpPasgo MeHbile — He
6oJiee HECKOJIbKHX LECATKOB Thicsiu JeT. Hapsany ¢ 3THM MOCTOSIHHO
BO3HUKAIOT HOBble 03epa — B pe3y/bTaTe TasiHUs MHOTOJIETHEH Mep3-
JOTBl, B T[IOHMAaxXx M JeJbTax peK, B XOAE€ Ppa3BUTHUS Kapcra,
MpU OMOJI3HAX M obBajax B ropax, Npv OTCTYNAHHH TOPHBIX Jield-
HHKOB, Ha Geperax MopeH, KOTjJa OT HHMX OTAe]slloTcA 3a/uBbl. B Ha-
cToOsllllee BpeMsi Hcye3aeT 03ep ropasno OoJjblue, ueM omvmwv\meom
BHOBbD. )

Osepa wurpaju oueHb BAXKHYIO POJIb B TeOJOrHUYeCKOH HCTOPHH.
C HuMH cBsizdaHa 60/bluasi yacTh OCaJ0YHBIX MOPOA, OTJaraBIIHXCH
Ha maTtepukax. O3epHble OTJOKeHHS TFopasjio yclellHee, 4YeM aJjlilo-
BUHAJIbHBle, JIEIHUKOBBIE, 30/I0Bble W APyrHe, MOANAIOTCH H3YHUEHHIO
6uoctparurpadudueckumu mMeronamu. HMeesaepoBats npousioe MmatepH-
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(OB HeBO3MOXKHO, He o6pailasch K HCTOPHH APEBHHX 03ep. ITO
MOHUMAJH yXKe Ha CaMblX NIepBbIX 3Tanax H3YUEHHS] UCTOPHHU 3EMJH.
Ouenb 60JbIIOH BKJIAJ B HCCAELOBAHHE 03€PHBIX OTJIOXKEHHH BHECJH
iﬁlmb_ub.hm_.r\%hmaoam BBIICHHTb, UTO Ha pa3BHTHE O03ep OKa3blBaeT
BIMAHME TEKTOHHKA H U3MeHeHust Kaumara. B apeBHux osepax dbopmu-
pOBaIMCh BajKHEHIlIHEe BUIAB MOJE3HBIX HCKONAEMbIX: He(Thb, rOPIOUHE
CJIaHIbI, HEKOTOPblE BUAbI JKEJE3HBIX PYI U U3BECTHSIKOB, AUATOMHUTH,
necku, ravHel M Ap. C O3epHBIMH OT/IOXKEHHUSIMH CBSI3aHbl Takxke
MHOTHE POCCBHIMHBIE MECTOPOXKIEHHS.

Ho omHuMH reosorHuecKMMH METOAAMH HENb3sl MMOJNYUYHTb MOJHOM
KapTHHBl HCTODHH 03ep — HeoOXOLHMO IpPHBJEKATh TakKxke INajeo-
reorpacHyeckHe U najseosHMHoJorHyeckre. McenenoBanse coBpeMen-
HBIX 03€p MO3BOJIsIeT BHECTH CYLIECTBEHHbIH BKJAJ TaK»Ke B H3yueHHe
JpEeBHHX 03€p, KOTOPbIE PAa3BHBAJUCh B COOTBETCTBHH C MAJIEONHMHO-
JIOTHYECKHMH 32KOHOMEPHOCTSIMH, OGYC/IOBJIECHHBIMH He TOJbKO TEKTO-
HMKOH M H3MEeHEeHUSMH KJuUMaToB. Tak, ypoBeHb APEBHHX 6eCCTOYHBIX
03€p MOXKET MEHSITbCSI He TOJNbKO B pe3ysbTarTe KoJeGaHHH K/aMMara,
HO H NOJ BIHSHUEM H3MeHeHHH UX BOAOCOOpHLIX GacceiiHoB. B o3epax
OTJIaraloTcsl 0CaJKH, He TOJBKO NPUHOCHMblE H3BHE, HO H 06pasyio-
LHecs B pe3yJbraTe NPOTEKalOLWIUX B CaMHX 03epax reOXHMHYECKHX
W THAPOOHONOTHYECKHX mnpoueccoB. bes ux yueTra Hesnb3st NOHSTH
reHe3uc MHOTHX BHIOB MOJIE3HBIX HCKOMAaeMblX, KOTOpble (OpMHpO-
BaJ/JHCb B 03epax.

Hameuaiorcst yeTblpe HanpaBJieHHs], B KOTOPBIX IPOBOIASATCS HCCJ/e-
JOBaHus HCTOPHHU o3ep. IlepBoe U3 HHX MOXKHO Ha3BaTh HaJjeoreorpa-
¢drgecknM. OHO OCHOBAHO HAa U3YUEHHH OTJIOXKEHUH, 3aJeralolliuxX Ha
JHe o3epa H Ha ero Oeperax, a Takxe pesnbeda AHA H NPUOPEKRHOH
NOJIOCH], apXeOoJOTHUeCKUX M UCTOpHUecKUX AaHHBIX. [To pesyabTaram
3THX HCCJEI0BAHHHA MOXKHO BOCCTAHOBHTD MOC/€0BATENbHYIO KAPTHHY
¥3MeHeHHH (GOpMBI 03€pHOH KOTJIOBHHBI, OTJAOXKEHHH, KOTOpble Ha-
KallVIMBaIOTCs1 B Hell, ypOBHe#l o3epa, rHAPOJOru4ecKoro H rugpoXuMH-
YeCKOro pexkuma M ruapobuosornueckux mpoueccos. KmaccHueckne
uccnefoBaHusa o3ep ryMuaHo# 30HbI 6bl1u npoBedennl B. H. Cykaue-
BuiM (1906; Cykaues, Ilomnasckas, 1946) u H. B. Kopms (1960),
a ozep apunxo# 3oubl — JI. C. Beprom (1908) u A. M. H3enc-Jlurtos-
ckum (1960).

B nocnennue pecsAtuieTHss naJeoreorpacduyeckoe Hanpas/eHHe
M3yyeHHsl HCTODHUH O3ep MoJayuualo pa3sutHe B HHcTuTyTe 03epo-
Begenuss AH CCCP. VameHennss ypoBHell o3ep 3a HCTOpHUYECKOE
BpeMs MOAPOGHO 0OXapaKrepH3oBaHkl B uccaenoBanusax A. B. llIuutHu-
koBa (1957). Usyuena ucropus Jlagoxckoro, Onexckoro u IIckoBcKo-
Yynckoro o3ep (A6pamoBa u 1p., 1967; Jlouusle oTyioxenusi [IckoBcko-
Yynckoro osepa, 1981; [Naneonumuonorus Ouexckoro o3zepa, 1976),
a takxe Boxe, Jlaua, KyGenckoro, Bemoro (aswminoBa, 1985).
VIayuanucb BbicoKOropHble 03epa Tsanb-lllans (CeBacTbsiHOB M 1p.,
1980). BHecen GoJblioi BKJIaA B H3yueHHe HcTopuH baiikama (Map-
THHCOH, 1961). O6o6ulenbl MaTepHa bl N0 HCTOPHH MPHJIEIHHUKOBBIX
o3ep Bocrounoii Eponnt (Ksacos, 1975). ITogpo6uble naJjeoreorpa-
(uyeckHe MCCIENOBAHHS O03ep NpPOBEeleHb Takxke B Desopyccuy,
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Ilpubantuke (SIkywko, 1971, 1981; Ka6aiaene, 1965, 1982; Tla-
pyHKiTHC, 1975) M BO MHOTHX APYrHX paHoHaX.

Bropoe HampaB/ieHHe MOXHO Ha3BaThb JHTOJOTO-T€OXHMHUYECKHM.
W3yuyeHne ocaJKOHAKOIVIEHHS B COBPEMEHHbIX 03epaXx, Jiexallee B ero
OCHOBE, MO3BOJSET CYAHTb O Mpoueccax o6pasoBaHHsi 0CALO0YHBIX
[OPOL B TreoJorHueckoM mpomioM. Ksaccuyeckue paGoTh B 3TOH
o6aactu 6b1u Bunmoanens H. M. Ctpaxosbim (Ctpaxos 1 ap., 1954)
u H. U. Cemenoruuem (1958, 1966, 1973).

Tperbe Hampas/ieHHe, THAPOGHOJOTHUECKOE, pacCMaTpHBAET
pa3BUTHE O3€p [PH HEH3MEHHBIX BHELIHHX YCJIOBHAX MOA BJHAHHEM
HAKOIJIEHHS B HUX NPOAYKTOB KHU3HEACATENbHOCTH PACTEHHH H XKHBOT-
HeIX. DTO Hanpas/eHHe OblIO CO31aHO THHEMaHHOM (Thienemann,
1926) u E. Haymannom (Nawmann, 1930) u pa3BuTo B pa6orax
JI. JI. Pocconumo (1964); wucciaenoBaHust YCHeUIHO MNpOAOJIXKaeET
I. T. Buu6epr (1979). [TonbiTKy NPHHHU3HTD 3HAUEHHE THAPOOHOJOrH-
4eCKOro HamnpaBJjeHusi, IPOTHBOINOCTABUB eMY KakK GoJjiee MpaBH/bHOE
nasneoreorpaduueckoe (Jlacroukun, 1949), eapa Jiu OCHOBATE/bHBL.
['uapo6uosorHyeckHe H naseoreorpauyeckue HCCAeNOBAHAA HE
JOJIXKHbI TIPOTHBOIIOCTABJIATLCS APYF APYTY.

Hakouel, ueTBepTOe HAMpaBJeHHE H3yUeHHs HCTOPHH 03€p —
6uoreorpaguueckoe. OHO paccMarpuBaeT MPOUCXOXKAEHHE 03epHoH
@Jopbl M GayHbl, NyTH ee BceJeHust n murpaund. Kaaccnueckue
paGoThl B 370l o6aactn npunaanexat JI. C. Bepry (1949), a B nacros-
Llee BpeMsi 3TO HampaBaenue ycrneurno passusaercs 1. M. CrapoGora-

‘toBbIM (1970) M MHOTHMH APYTHMH HCCJI€NOBaTe/sIMH.

PaGoThl B KaXK/A0M M3 3THX Hanpas/eHuil npojosxaikoTcs. Bmecre
c TeM 3ajavell JajbHeALIHX UCCAedOBAHUH JOJKHO CTAaTh TBOPYECKOE
coueTaHHe BCeX MeTONOB H3yueHHs HCTOpuH o3ep. ToJbKO B 3TOM
clydae pasHple MOAXOABI K ONHOM H TOH e mpoGseMe MNO3BOJAT
OCBETHTb ee ¢ HcueplbiBalollell MOJHOTOH. .

M3yueHue HUCTOPHH 03ep MO3BOJSET PELIUTh LeJbiH S BONPOCOB
naJeoreorpaduH, JHTONOrHH, cTpaturpaduu U najeontosorud. Oco-
6GeHHOCTH 03€PHOrO 0Ca/KOHAKOIIEHH S T03BOJISIOT CYAUTb O KIMMaTax
npouioro. V3BecTHo, HampuMmep, 4TO JIEHTOYHbIE TJIMHBI OTKJIAALbI-
BaJIHCh, KAK NPABUJIO, B IPUJIEIHAKOBLIX 03€pax; 0O3€PHbIC OTJIOXKEHHS,
06OralleHHble OPraHUKON, — B TYMHJHOK 30HE, a O3epHble COJIsHbIe
OT/N0XKeHHs1 — B apuiHol 30He. O KIHMATHYECKHX YCJIOBHUAX MO3BO-
JSIIOT CyAHTh TaKXKe MaJeOHTOJOTHYECKHE OCTATKH U3 O03€PHBIX OTJIO-
xeHuit. CBeleHHs 06 YPOBHSIX JPEBHUX 03ep, NOUEPIHYyThIE U3 Ie0JI0rH-
YeCKHX M apXeOJOrHYyecKHX JaHHbIX H HCTOPHYECKHX HCTOYHHMKOB,
cofepkar [eHHylo HHpOPMauHIO O KojeGaHHAX KIHMAaTHYECKOH
yBJAAXKHEHHOCTH. DTa HHPOPMALHUS He TONbKO OKa3biBaeT CYILEeCTBEeH-
HYIO MOMOLIb [IPH FEOJOTMYECKHX HCCJIEJOBAHHSX, HO H MO3BOJAET
IpeBHAETb 6yNyline H3MEHEHHS KNMMATa, KOTOPbI€ MOTYT NPOU3OHTH
KakK IpH €CTeCTBEHHOM PasBHTHH NPHPOIAbl 3eMJIH, TAK H MOJ BJUAHHEM
JeSITeJIbHOCTH YesoBeKa.

H3yueHue 03epHBIX OTJIOXKEHHI HMeeT 0c000 BaXKHOE 3HaUeHHe A
pa3paboTKu abCOMOTHON XPOHOJIOFHHU re00rHyeckoro npouuioro. Euse
8 Kouue XIX B. Boiparowuiics mpenckuil yuensiii I'. [le I'eep (De Geer,
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1896, 1940) noCTPOMJ XPOHOJIOTHIO TO3JHE- H MOCJeJeIHHKOBOTO
BpeMeHH Ha OCHOBE MOJCYETa FOJHYHBbIX CJ0eB B JEHTOYHBIX IVIHHAX.
Boeieogel e I'eepa 6Gblid 1MOATBEPKAEHBl H TOJNBKO HE3HAUHTENBHO
YTOUHEHbl B rocjefylouide rofbl. FogH4Hble CIOM B HJIOBBIX OTJIOXe-
HUSIX YNaJoch H3YYWThb C MOMOILBIO METOJMKH, pa3paboTaHHOM
b. B. Ilepduavenbim (1972).

BMmecTte ¢ TeM cJedyeT OTMETHTb, YTO GoJiee ApeBHHE O3epHble
OTJIOJKEHHS] 4acCTO He yJAaBajoch OTHECTH K MOJPa3Je/eHHsIM MexXIy-
HapoaHo# 6uocTparurpaduyeckol MKaJbl C IOMOLLBIO NaJE0HTOJNOTH-
4YeCKHX METOZOB. TO/NBKO B IIOCJAEAHHE TrOJbl, KOra HIHPOKOe PHMEHe-
HHe HaIlJH H30TOIHble H MajJeOMarHuTHbiE MeTOJbl AATHPOBAHHS,
yIa/M0Ch HCIPaBHTh MHOI'Me JONYyLIeHHble B NpOLLIOM OLHOGKH. Tak,
Terepb COBEpIIEHHO HHaue, YeM paHblle, COMOCTBJSAIOTCS 3TaMbl Heo-
reHoBoli ucTopuu Cpeau3eMHOr0 MOpsi, BHYTPEHHUX MODeH H KPYMHbIX
o3ep, cyulectBoBaBiinx B Uepnomopcko-Kacnuiicko#t o6aactu u B 6ac-
ceidlHe [lyHas.

CoBpeMeHHbIe 03epHblE OT/IOXKEHHS, B YaCTHOCTH KeJle30-MapraH-
LeBble KOHKpEIHHH, SIBJASIOTCS aHajoraMH TaKHX e OTJIOXEeHHH,
KOTOpble HaKaMN/uBaJHUCh B T€0JIOTHUECKOM MpoiioM. M3yueHHe coBpe-
MEHHBIX OTJIOXKEHHHA MoMoraer MOHSITh yCJAOBUSL 06pa3oBaHus MOA00-
HBIX OTJIOXKEHHH B MPOLIIOM H TeM caMhiM OGJeryuTb pa3paboTKy
METOJOB HX pa3BelKH; OHO NMO3BOJISIET TAKXKE YSCHHTb, KaK pa3BHBa-
JIUCb B MPOUILJIOM NpPOLecCh 3BTPOMHKALHH 03ep, B TOM YHCJe CBA3AH-
HOll C AeSiTeIbHOCTBHIO yYesloBeKa. DTO JaeT BO3MOXKHOCTb HaMeTHTb
NyTH yJy4YUIEeHHUS] YCJAOBHH B 0o3epax.

F'masa 1

OB30P UCCJENOBAHHA MO UCTOPHU O3EP

[TepBbie cBeeHust 06 UCTOPUM 03€ep HalleH CTpaHbl MOSIBUIHUCH
(dbakTHyecKH OJHOBPEMEHHO ¢ HauajoM H3ydeHUst ee reorpaduu H
reosoruu. B Tpyznax reorpadoB U myTelieCTBEHHUKOB NPOILJIOFO €CTh
MHOTO LleHHBIX CBeJeHUil 06 n3MeHeHHUSIX pa3MepOB H YPOBHeH 03ep.
OTH [aHHble, HEe YTPATHB CBOEro 3HAYeHHsI U MO Cell JeHb, MO3BOJIAIOT
NpoC/eAUTb pa3BHTHE 03€D 3a HECKOJbKO COT, @ HHOTJAa U 3a ABe-TPH
THICSIYH JIET.

C Haua/JoM CTaHOBJ/IEHHSI HAy4YHOH reoJqorHd GblIU MPEANPHHATHI
HONBbITKA CBSI3aTb HCTOPHUIO 03ep ¢ o6uied reosordyeckod HCTOpHUel.
B cBoeii knaccuueckoit mMoHorpaduu «HccaenoBaHus o JegHHKOBOM
nepuoge» (1876) Il. A. KponoTkuH nucal, 4To B KOHLE OJiefleHeHH s,
«He Haxols ceGe rOTOBLIX pyces, BOAbl cOGUPAIOTCAA B OTPOMHBIE BO-
noemul. Ho Maso-nomany o6pasyiorces uenu o3ep, COeJHHEHHBIX KOPOT-
KHUMH IMOPOXHCTHIMM MNpOTOKaMu. HauWHaercss MoOHMXKEHHE YPOBHA
osep» (c. 145—146). Torma :Ke «oT/1arajucb OrpoMHble TOJILLIH
MO3JHEJEIHHKOBBIX O3epHBIX [JIHH, CBHIETEJbCTBYIOUIHX O UPE3BHI-
4yalHO NPOJOJIKHTEJNBHOM O03epHOM nepuoge. ['pomajaHoe pasBHTHE
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03€p B IOC/IeNeJHHKOBbIH MePUON CAYKHT TAKHM THNHUUHBIM OTIHYHEM
3TOTO MEpPHOAa, YTO ero Bcero yaoOHee OblI0 6bl Ha3BaTb O3€PHLIM»
(Mpunoxenus, c. 19). [Togo6uele xe B3rasab seickassisan M. C. ITo-
askoB (1881). B. B. Jlokyuaes (1878) cuuran, 4to JOJNHHBI MHO-
rux pek EBpomeiickoii Poccuu o6GpasoBajiuch B pe3ysbTarte cllycka
03ep. :

ATH paGOThi MOCJAYKHUJIX OCHOBOH [Ist pPa3BepHYBIUUXCS B AaNbHEH-
IIEM HMCCAEIOBAaHHIl NMPHJIELHHKOBHIX 03ep. B pamkax B3rjsaaoB 06
«03epPHOM [EepHOjAe» COBPEMEeHHble o03epa pacCMaTPHBAJIHCh Kak
OCTaTK# OGO IHMPHBIX 6accefiHOB, CYILECTBOBABLINX B HeJABHEM TIe0JIo-
ruueckom mpouwioM. Kak 6yler NoKkaszaHo HHXKe, 3TH NPEANOJN0XKEHHUS
He moxaTBepausuch. CoBpeMeHHblE 03epa, Kak MPaBujo, He MMEIOT
NpsiMOil IpeeMCTBEHHON CBSI3H ¢ MPUJIeJHUKOBbIMY 03epaMu. HecmoTps
Ha 3o, pa6orul 1. A. Kponotkuua, M. C. [TonsikoBa, B. B. [lokyyaesa
U IPYTHX HCCJIeAoBaTe el HMeIT OrpoMHoe 3Hauerue. OHH MOCaYKHJIH
OCHOBO# MJIsl COBPEMEHHBIX MpeAcTaBJeHui o najeoreorpadpuu Bo-
cToyHO-EBpomneiickoli paBHHHHEL

Bo BTopoit mosoBune XIX B. 6bl10 BHICKA3aHO MHOTO MHTEPECHBIX
coobpaxkeHUH o mpoucxoxkAeHuu DBailikaina u ero ¢aynnl. lleHHbl#
0630p 3atux HccaenoBanuit cocraried 1. H. Auyumnbim (1902).

J. H. AHyuuHbIM npoBefeHbl MNOLPOOHBEIE HCCAELOBAHUS 03ep
Bannaiickoit BoaBbilleHHOCTH (1897) W B umcjae APYruX BOMPOCOB
yeJeHO OYeHb GOJbLIOe BHUMAaHHE IPOHCXOXKIEHHIO H 3BOJIOIUH 03ep.
[To MHenHIO 3TOrO HCCEenOBaTe s, 03epa 00pa30BaNUCh B KOTJI0BHHAX
MOpeHHOro peabeda, a camble ryy0OKHE MOTJU ObITb CBA3aHBI C Taf-
HHeM IJIbIO MepTBOrO Jbja.

Ouenb GoJblLIOE 3HaueHHe HMeJNH MCCAeLOBAaHUA O3ep 30Hbl He-
AoctaToyHoro ypjaxHenus. B xonue XIX B. rocnojctsoBasa teopusi
MPOrpecCHPYIOLIEro YChIXaHUs MYCThiHb. B paMKax 3TOH TeopuH co-
BpPeMeHHbI€ 03epa pPaccMaTpUBaJHUCh KaK OCTATKH CYILECTBOBABIIHX
B NPOLIJIOM KpPYNHBIX §acCeHHOB, KOTOpble B HeAaJeKOM O6yayilem
AOJIXKHBL GBLIH BBICOXHYTb cOBceM. [IpOTUB 3TOro MHeHHsI pPelliuTeNbHO
soictynua JI. C. Bepr (1905), koTopbl#f ycTaHOBHJ, 4TO B TeUeHHE
mocJieIHUX ThicsueeTnit Ha o3epax Cpenuedt Asun, Kasaxcrana u tora
3anaanolt CHOUDH HPOHCXOAMJIO HE HENpephiBHOE MajeHHe ypOBHEH,
a HX KoJeOaHHs, Bbl3BAHHbIE YeDeLOBAHHEM BJAXKHBIX M CYXHX Ile-
pHOAOB. DTOT BEI3OJ 6a3UPOBAJICHA HA pPe3yJbTaTax MoJeBbIX HCCIeNO0-
BaHMH, NpoBeAeHHbIX Ha o3epax OMckoro yesna, Ha Banxaie (Bepr,
1904a), Hccoik-Kyne (19046) u Apasnbsckom mope (1908). Kuura
JI. C. Bepra «ApaJibckoe Mope» Gblia BTOPOH B MUPOBOH JIHTepaType
JUMHoJoruyeckoi moHorpadueil (mepsoii G6blna kuura @.-A. Dopens
«)KeHeBcKoe 03epo», TpH TOMa KOTOpOoH Bblnau B 1892—1904 rr.),
B Hell moapoGHBIM 06pPa3oM paccCMOTPEHbl T'eOJIOTHUECKasi HCTOpPHSs
Apanbckoil KOTI0BHHBI, MOPOJIOTHS GEPEroB, HCTOPHYECKHE CBEIEHHUS
06 Apane. o cux mop moHorpadusi «ApajbcKoe MOpe» OCTaercs
HernpeB30OHIeHHBIM 00pa3loM KOMIUIEKCHOrO JHMHOJOTHYECKOrO HC-
c1eJOBaHHUSA.

B ToT e nepuos HayaaUCh HCCAENOBAHHS CTpATHIpaduy 03ePHBIX
oTsoXKeHUH. B Tpyne, nocesilieHHOM 60J10TaM U TOPOSHUKAM CEBEPO-
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3ananaHod Poccun, B. H. Cykaues (1906) ormeuad, uto TOp® 3avactyio
NMOACTHNIAETCSA  CcalpomeaeM, MOA KOTOPHIM MeCTaMH BCTPedaloTes
Top(siHbie npocaoiiku. CreunabHble HCCACNOBAHHS npoueccos o6pa-
30BaHUsA canponens 6bi1d BhinosHensl B. H. Taranueswim. [peBechbie
OCTaTKH CPEAHEroJI0LEeHOBOr0 BO3pacTa, NepeKphITHe 03ePHbIMH OTJIO-
KEHUAMH, OblJIH OMHCAHBI B OKPECTHOCTSIX BOJOrbl (IMupsies, TTep-
¢unbes, 1912, 1913). Itu nanHble yKasbiBaiu Ha CYILeCTBOBaHHe
B HELABHEM re0/IOTHIECKOM MPOLIJIOM O6IHPHOro o3epa B CyXOHCKOH
HusuHe. [lonpoGHble uccenoBaHMsT MHOTHX 03ep ObLIM MPOBENEHH
K. K. Tunbsenom (1911), KoTopsifi raBHOe BHHMAHME VAN XUMHH
¥ MHHEpAJIOTHU TPYHTOB.

Hakonnenuelit onsliT 6611 06061en B noapo6uoit «Hucrpykuuu
AJISL HCCICNOBAHNUSA 03€D», H3AaHHOH Pycckum reorpaduueckum obuie-
crBoM B 1908 r. Pasjen, nocBsileHHbIH HCCIe0BaHUIO HUCTOPHHU 03ep
nanmucad B. A. OGpyueBbiM, KoTOpBIil noapoOHO paccMoTpes :vo:n.,
XOXIEHHE 03€PHBIX KOTJIOBHMH, NpPOLecchl abpasuH, OTJI0XKeHHe HaHO-
COB, TDHHECEHHBIX BNAJalOWIMMH B 03€pa peKaMu, BO3pacT o3ep,
NPH3HAKH N1aA€HHsI W NIOBBILIEHHs] KX yPOBHeH. B Toil e HHCTPYKI 1K
METOAbl H3yd€HHsI TPYHTOB 03ep Obliu omHcaHnl K. K. T'usipsenom,
METOLbI XUMHUECKOTro aHanusa — A. JleGenuHNeBbIM, Pa3BHTHE 03€p,
npeBpamawomuxcs B 6onora — A. ®uieposbiM.

K 1917 r. 6buiu, Taxum 06pa3om, HAaKOIJeHbl MaTepuaJsl [0
HCTOPHH 03€Dp, KOTOpble MO3BOJMJIH PEIIUTh Psifi BaXKHBIX MAJEO-
reorpaHuecKux BOMPOCOB. YJIa/0Ch NMOKasaThb, 4TO He MPOHCXOLUT
ycbixanus CpenHedl Asuu. BBIM HOMydYeHBl HEKOTOpbiE LaHHBIE M0
Pa3BHTHIO 03€p 30HBI H3GBITOUHOrO YBJIaXKHEHHSI, KOTOPbIE NOCTENeHHO
npeBpallanuck B Topdsinpie 6oora. Bmecre ¢ Tem cneayer oTmMeTHTb,
UTO pasMax HccjeJ0BaHui Obll TOTAa COBEPILEHHO HEJOCTATOUHBIM: He
NPOBOAHJIOCH CHCTEMATHUYECKOrO 06C/IeI0BAHUS 03€D U 03EPHbBIX OTJIO-
KEHUH; HX MCTOPHEH 3aHMMaNuCh TOJbKO HEMHOTHE 3SHTY3HACTHI;
NIOYTH He HCIOJIb30BAJIUChL MOJIe3Hble HCKOMaeMble, CBSI3aHHBIE C 03e-
pamH.

B roael peBosouMy M rpa)aaHcKoi BOHHBL HCCJAHOBATENH CTOMNK-
HYJIHCb C OTPOMHBIMH TPYAHOCTSIMH H, HECMOTDSI Ha 3TO, MHOTHE W3
HUX NPOSIBHJIH MOJNJHHHBIA 3HTYy3Ma3M, B Pe3yJbTaTe 4ero HHTEHCUB-
HOCTb HayyHOH PaBoThl CUJIbHO Bo3pocia. Kak yxke yKasbiBagaoch,
ORHHMM M3 BONPOCOB, PAcCMaTPUBABUIMXCA B MEPBYIO OYepelb, ObL1
BONpOC 06 HCIOJb30BAHKH canponeisi. B AkageMuu Hayk 6bL1 OpraHH-
3oBaH CamnponesieBbiii KOMHTET, caMO€ aKTHBHOE y4aCTHE B pa6ore
KOTOpOro npuHsijii akageMuku M. M. I'y6kun (1919), H. 1. Senuuckuii
(1920), B. H. Cykaues n mHorue apyrue. Canponeib B TO Bpems
HccleaoBasCsl KakK Chipbe /51 TOJNYUEHHS] PA3JHYHBIX XHMHUECKHUX
npoaykToB. [IpOBOAM/IMCH TaKXKe OMBITHI MO HCNONb3OBAHHIO CANpO-
TneJisl B KauecTBe yA0GpeHHst H 100aBKH K KOPMY CeJNbCKOXO3SIHCTBEH-
HBIX JKHBOTHBIX. AKTHUBHBI# yuacTHHK 3THX pabor, B. H. Tarauues
(1920) nucan: «B Tex ciyuasix, KOTAa JIOAH HAYKH COCPELOTOUHBAIOT
CBOGOJHO CBOIO MbIC/Ib HA H3YYEHHH HHTEPECYIOIMX HX sIBJEHHH, HX
HE MOXET OCTAHOBHTb HH TOJIO], HH XOJOA, HH APYrHe, MOPOIO ellle
Gosiee Tsixkesible, epPeXXUBaHUsI cOBpeMeHHOCTH» (c. 89). Kak rogo-
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pusoch Bbillle, paGoOThl MO HCMNOJAb30BAHHIO CaMNpornesss BCTPETHIH
rOpsiYyIo MOAAepKKY co cTopornl Buagumupa Wabuua Jlenuna.

B 20-x u 30-x rogax UCTOpHA 03€P H HUX OTJOXKEHHsI H3Yy4daJHUChb
B HECKOJIbKMX HalpaBjieHHsiX. B CBSI3M ¢ pa3BHTHEM HCCJeAOBaHUM
rTopdsaHpix 60J0T oueHb 60JblIOEe BHUMAHKUE OblIO yAeJeHO NpeBpallie-
HHIO 03ep B 6oJ0Ta U GOPMHUPOBAHUIO O3€PHBIX OTJOXKeHU, norpe6eH-
HbIX MOJ TOP(SHBIMH 3ajJeXaMH. DTUM BONPOCAM TOCBSILLEH leJsbli
pAn KanuraabHelXx ucciaepoBanuil (Cykaues, 1926; IlokTypoBckui,
1932; Tiwopemuos, 1940; Kau, 1941).

OszepHble OTA0XKEHUSA H3YUAJUCh XHMHUECKHMH U OHOCTpaTUrpadu-
YeCKHMH METOAAMH, CTaJ IHPOKO MPHMEHATHCH CNOPOBO-IblIbIIE-
BO# aHa/u3, HCCAeJ0BajHCh OCTATKH pacreHufl u KuBOTHHIX ([lep:-
¢usbes, Pouios, 1923). beutn uccnenosanbl KocuHckue o3epa BOIH3H
Mocksbl (Kynpswos, 1924), B KoTopbix 06Hapy:KeHbl MOAcanponesne-
Bble NpPOCJOHKH Topda, GOPMUPOBABIIHECS B HA3€MHBIX YCJOBHAX.
Ha stom ocuoBanuu B. B. KynpsiumoB cpesan npaBH/bHBIA BbIBOJ.
O TOM, YTO 03epa Mnpexje He CyulecTBOBaJH. B .psige osep Obliu
o6HapyKeHbl TaKxKe norpeGeHHble N0 O3€PHBIMH OTJOXKEHUSIMH JPeB-
Hue OGeperoBble JUHWH. B nanbHefitneM 3TH BbIBOJAB ObIIH Pa3BUTHI
. A. TepacumoBnim (1936), KOTOpHI YKa3biBaJ, YTO B NMO3AHENEIHH-
KOBOe BpeMsl («(¢asza CyXOBeeB») OTCYTCTBOBAJIK He TOJbKO TOP(PsHbIE
OTJIOXKEHHS, HO a)Ke U 03epa, 3a UCKJIOUeHHeM KPYMHBIX U ITyGOKHX.
BaxxHble 0600611eH1sT 1O UCTOPHH 03ep GblIM ONHOBPEMEHHO CHLeJaHbl
TakXe HHoCTpaHHbIMH uccaenoBatessimu. ®. Tumenncku (Tidelski,
1929) nucasn, 4yTo B MO3JAHEJNEJHHKOBOE BPeMs CYLIECTBOBAJH CyXue
KOTJIOBHHBI, B IpefopeaJsie B HUX BO3HUKJ/AH TOPpdsHbie 60s0Ta, a B 60-:
peajie — 03epa, B KOTOPBIX CHauaJja OTJarajacb O3€pHAsi U3BECTb;
a HayuHafl C aTJaHTHUECKOTO0 BpPeMeHH — CalporneJb.

B 3ToT nepuon 6blin NOAPOGHO H3Y4eHbl canponeseBbie OTA0XKEHUS
o3ep Baapnaiickoit BospbiuienHoctd (MosuanoB, 1933; CoJsosbes,
BesoronoBasi, 1934; CranemakoBa, 1939). Hauasoch usyuenue osepa
CoMHHO, HMeEIOLIero peKOpAHYI MouiHocTh canponens (Hedwranr,
1936). HUccnenoBasinch o3epHble AnaTOMUTHl KoJibckoro mosyocTpoBa
(Mopeukuit u ap., 1934). IlpuHIHNHAJBHO HOBble JaHHblE O MHKPO-
CJIOHCTOCTH O3€pHbIX OTJIOXKeHHi noayuunn b. B. Tlepdunbes (1927)
u B. B. llocrakoBuu (1934). Hsyuanuch Takxe coJssiHble o3epa
(Kopxkuuckuit, 1930; Cemuxartor, 1933; Jl3enc-JlutoBckuit, 1935,
1936, 1938). Yxe nepBble HCCAELOBAHHS 03€PHBIX OTJOXKEHUH Aajsu
Bo3MoxkHOCTh B. B. AnaéblimeBy (1932) mocraButb BOnpoc o6 ux
30HaabHOCTH. MM 6bLT0 MpOBENEHO TaKKe CXeMaTHueckoe paHoOHHPOBaHHE
o3epHbIX OTJN0KeHUH espomnelickoit yactu CCCP 1 Bcel MOBEPXHOCTH
CYLUIH, KOTOpOe He YTPaTHJIO CBOETO 3HAUEHHS U B HACTOsIee BpeMs.

B teuenne 20—30-X rofoB nNpoAoJKaJAUCh TAKXKe UCC/AELOBAHUS N0
NPaKkTHYECKOMY HCIIONb30BAHKIO O3€pHBIX OTJ0XKeHH#. Canponesab
u3yuajicsl cHauaJjia rJiaBHbIM 06pasoM Kak xumuueckoe ceipbe (Co-
JgoBbeB, 1932; llsanuunrep, 1932). IlocTeneHHo OCHOBHOE BHHUMaHue
CTaN0 YAEJATbCH €ro HCIOJb30BAHHIO B CEJbCKOM XO35HCTBE B Ka-
uyecTBe ynoGpeHHsi, a TakXkKe B 300TeXHHUECKHX M BeTEPHUHAPHBIX
ueasx.
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B roaet Beankoit OTeuecTBeHHOH BOHHBI H3yueHHE CAMpPOMNeEJeBbIX
OTJIOXKEeHHH npojoskanocs. Ha Ypase pa6oTh NpoBoAKIHCH aKageMH-
koM B. H. CykaueBnim (Cykaues, [TonnaBckas, 1946). 3a nBa jernux

cesoHa B 1942 u 1943 rr. um 66110 o6caenosano 100 o3ep U HECKOJBKO

ropdsanukoB. B 1030 o6pasuax ompegeseHbl Clopbl U NbLIbLA, MO-
ctpoeHo 10 nbuibueBbiXx guarpamm. [logab3ysick HMH B HacTosiiiee
BpeMsi, HEOOXOAHMO YUMTHIBATh, YTO 3a MbJIbLY HBH MPHHHMAJaach
TOrja NblIbla NOJBIHH (CM. HHXKe). B GosbmiHHCTBE 03ep Ha MHUHe-
paJbHOM TpyHTE 3aJeraJja TopgsHasi Npocjolka, Boilie — Kap6oHaT-
Hble OTJI0XKEHHS M HaKoHel canponeib. B. H. CykaueB He orpanunuuics
TeOpeTHYECKUMH HCCJIeJOBAHUAMHY, a aJ TaKXKe [leHHble NPpaKTHYeCKHe
peKoMeHJallHH MO HCIOJb30BAHUIO Calpomessi B KauecTBe N06aBKH
K KODMY Ce/lbCKOXO3SHCTBEHHbIX JXHBOTHBIX, B JIeUeOHBIX LeJsX,
B JuteHoM npousBoAcTBe (CykaueB U ap., 1943).

Pa6otnl B. H. CykaueBa NpoORO/IXKHIU HCCAELOBAHUS 11O HCTOPHH
o3ep Ypausa, npoBefeHHble 10 BOHHBI, OCHOBHbIE Pe3yJbTaThl KOTOPHIX
6bpl1n ony6auKoBaHbl ¢ Goabwium ono3gaHuem (Baaroseuienckui,
1940; Ilpowmkuna-JlaBpeuko, 1945; Jlacroukud, 1949; [eurykosa,

1951, 1955). B HUKHHX CJ0SIX OTJOXKEHUH IMpecHBIX o3ep Obliu
N\ HafleHbl COJIOHOBATOBOJHbIE JHATOMOBBIE BOJOPOC/H. DTO CBHIETENb-

CTBOBAJIO, YTO B NMePHO/J] HAKOINJIeHHsT HHXKHHX CJI0eB OTJIOXKEHUH o3epa
6bL11 6€CCTOYHBIMY, 4 KJIuMaT 3acyuiHBbiM. CylieCcTBOBaBIINE TOrAa
naseoreorpauueckue cxembl He MO3BOJSIH NMPaBUJIbHO NATHPOBATh
3acymausblii nepuox. Taxk, I'. A. BuaroBeuieHckuil cuuraJs, urto OH
6ol Bcero 3—4 ThiCAYH JeT Haszajg — B cy66opeasibHOe BpeMs.
Tenepb ke fCHO, UTO 3aCyIIJIMBbIE YCJAOBHS MOCHOLCTBOBAJIH B [TO3/HE-
JenHukoBoe Bpemsi ([pa6koBa u mp., 1981).

BarkHed1IMH BKIaJ B H3yYyeHHe HCTOPHUH NO3JHe- H NOC/AeIeHHKO-
BOr'0 BpeMeHH OblJl BHECEH B NepBhie MOCTeBOeHHble roabl. o 3Toro
6bL10 O6lIENPH3HAHO, YTO BO BpeMsi OJieleHEHHH BO BHeJNEIHHKOBOH
06JIacTH TrOCNOJCTBOBAJNH IMUIOBHAJbHblE (JOXKIJIHBbIE) KJIHUMATHI,
KOTOpble BO BpeMs MEXJEeAHUKOBUH H B ToJOlLEeHe CMEHSIHCh apul-
HBIMH (CyXHMH) KiaumataMH. Takoe MHeHHe HOJKPENsAJ0Ch JaHHBIMHA
CIOpPOBO-NBLIBLEBOr0 aHanu3a. B no3gHeneHUKOBBIX OT/IOXEHHSX
4yacTO BCTpeyasaach MblIbla HBbBl, KOTOpas H Tenepb NpoH3pacTraer
B TyHApe. OnHako B. I1. I'puuyk (1951) u ero corpyauuku I'. H. Jlucu-
neiHa (1950) u M. X. MoHoc3on (1950) ycraHoBHIH, 4TO Oblia
JonyuleHa owHO6Ka: 3a [ObIbLY WBBI IPUHHUMANACh MbIbLA MOJBIHH.
dra, Kasdajocb Obl, He3HAYHUTeJbHAs NONMPaBKa B KOpPHe H3MeHHsa
npeicTaB/JeHHe O XapakTepe NPHJIEAHHKOBHIX JaHAawadros. Okasa-
JIOCh, YTO BOJIM3H Kpasl JelHHKa FOCHOACTBOBAJH XOJOAHLIE H OYeHb
cyxue kaumathl. Tam, rie npeamnosaranoch CylecTBOBaHHE TYHJpHI,
MPOCTHpANUCh AapHaHble JanAwWadThl — TYHAPO-cTenH. [loayuuau
06bsICHEHHE 3aKOHOMEPHOCTH Pa3BHUTHS 03ep, KOTOpble BHISBUJIH ellle
B. B. Kynpswos u ®. Tugeabcku. Crano sCHO, MouemMy O3epHbIE
OTJIOKEHHS B NOJaBJsiiollleM GOJNBIUHHCTBE CJyyaeB HayaJu HaKamjiu-
BATbCSl TOJBKO CO BpeMeHU, GJU3KOro K py6exy Mo3AHeNelHHKOBbS
H roJioleHa.

B reuenne 50—60-x ronoB nox pykoBoacTBom akazemuka B. H. Cy-

ﬁ
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KaueBa MPOAOJKAJIUCh MCCIeJOBAHHA MCTOPHU 03€p. Bbuin H3ydeHbl
osepa 3anoselHuka «bopoBoe» B CesepHom Kasaxcrane (Kopno,
1951), osepa Hepo, lannyckoe ¥ MHOTHE Apyrue (Kopaa, 1960).
[IpH W3yueHHH O3EPHBIX OTJIONKEHHH MO BO3MOXKHOCTH onpenensuch
BCe COXPaHHBLIHECS OCTATKH OPraHH3MOB. B 310 BpEMSi NPOLOJIKANUCH
raxxe necsenopanus 03. Comuno (Hefiwraar u ap., 1965), o3epHbiX
oTJI0XKeHU  aecoctenubix pafioHos (IIbsiBUEHKO, 1958), coasiHbIX 03€ep
(Bacusbes, 1955; Tlzenc-Jlurosckuit, 1957, 1960, 1968). Bl moay-
4eHbl BAaJKHble NaHHbie TIO HCTOpHU 03. XaHka (JKyse, 1952; Hukoab-
ckast, 1952). Ha mnpounywo ¢akTHYeCKylo OCHOBY BCTaJ BOTpOC
o mpoucxoxjenny dayubl baiikana (Maprtuncon, 1961). Ee npen-
LleCTBEHHHMKY GblM HAMAEHbl B HCUE3HYBIUKX HbIHE 03epax LlenTpanb-
Ho#t Asuu. [1pOZO/KAIACh TAKXKe HCCIENOBAHUS MHKPOCIOHCTOCTH
osepubix orsioxennit (Ilepdunbes, 1972).

Tpyaamu M. WM. Hetwiranta, H. B. Kopas 1 Apyrux uccieaoBare-
Jiefl, MMEBIIHMH PKO BbIPaXKEHHYIO MPAKTHUECKYI0 HanpaBjeHHOCTD,
yaJ10Ch OLEHHTb OGIIECOI03HBIE 3anackl canpone/ien, KOTOpble oKa3a-
nvce paBHpiMu 117.6 mapn. T (Hedwranr, 1964), u paspaboTaTb
METOAHKY HX M3yueHHs. [10sIBHJIHCH PYKOBOACTBA 1O :n:o?womm::_o
canpomnesisi B CeJNbCKOM xoasiiicree (Tomun, Pomun, 1964; Cwmup-
wos A. B., 1965) u serepunapuu (Co/1aTeHKOB, 1976). o

BajKHblli BKJIAL B M3yueHHEe MCTOPHH 03ep BHeC KpyHHEHHUIMH CO-
serckuii sumuodor JI. JI. Poccoanmo (1964). Oszepa paccmatpuba-
JHCb MM KAK HAKOMHTEM BELIeCTBA: TEPPUTEHHOrO, XEMOTeHHOro H
opranorenHoro. Ha stoft ocrose Ghlia npoBeieHa THNH3alLKA 03ep H
X pafioHMpOBaHHe.

B xozme pa6ot JlaGopaTopuH 03epOBELEHHs, NMO3HEE npeo6paso-
paunoit B Mucruryr oseposesennss AH CCCP, ncropuu 03ep ¢ camoro
Hauasa yAeasioch Goabiioe BHUManKe. OueHb BaXKHbIE H MHTEpeCHbIe
paGoThl 1O CBSI3H MCTOPUH 03ep C ULHMKJIHYCCKHMHU HU3MEHEeHHSMH
KJ1MMaTa NPOBOJHJ B TEUEHHE MHOTHX JeT A. B. Ulnutuukos (1957,
1969, 1973, 1979). Hayuas rnaBHbiM 06pasoM Cpenuwio Asnuio,
Kasaxcrau u lor 3anansoii CubHpH, OH HCMOJIb30BaJ Majeoreorpa-
dHUecKHe, apXeo/orHyecKne, MCTOPHUECKHE U THPOMETEOPOJIOTHYE-
CKHe JaHHble M BOCCTAHABJMBAJ Ha MX OCHOBE U3MEHEHHs ypOBHEH
o3ep.
w:zmo:oﬂ::mox:m unctutyr Cubupckoro oraenenns AH CCCP
nposes OGIIMPHbIE HCCAENOBAHNS HCTOPHHU Bafikana u ero dayHbl
(IMonoga, 1981). O6pasosanne balikanbckoro pudTa O6blJIO YBSI3aHO
¢ r106aNbHBIMH TEKTOHHUECKHMH MpPOLECCaMH TNepeMelleHns JHTOo-
cepHbiX MIHT (MuUpJHH, 1984). Co6paH TaKXe HHTEPEeCHbIU _.smamn:ma
no ucropun oszep nrato Ilyropana (EHAPHXHHCKHH, 1975; Ilapmy-
3uH, 1981).

Jlo HenaBHEro BpeMeHH HayuHble KOJJIEKTHBBI, H3ydalollHe HCTO-
pHIO 03ep, CYIIeCTBOBalH TONBKO B Mockse, JleHuHrpaje M Ha
Baiikase. B nocjeanye roisl MOJ0XEHHE KOPEHHBIM 06pa3oM H3MEeRH-
noch. CHJIbHbIE H yCMemHo pa6oTaiollye OPraHu3aluuH MOABHAHCH
Tenepb BO MHOTHX ropojax CTpaHbl. PacnoJioxennblit Bo Biaxuso-
cToke Tuxookeanckuii wunctutyT reorpapun JBHLL AH CCCP
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YCMelIHO H3y4yaeT HeTopHio o3epa Xanka (Koporkuii u ap., 1980, 1983).
JlaGopartopust ozepoBenenus SIKyTCKOro yHuBepcuTera nposeaa MHTe-
pPeCHble HCCAEN0BAHUS PAa3BUTHS 03ep, CBA3AHHOrO C 3BOJIOLHeH
MHOTOJIETHEH MEepP3JIOThl, H H3yUH/Ia TAKXKe HX CaNponejeBble OTa0Ke-
nusi (Bocukos, 1983; XXupkos, 1983a, 19836).

Akanemus Hayk Kuprusckoit CCP NpPOBOJAUT UCCAENOBAHHS 110J€0-
reorpaguu HMccblKKyabCKOA KOTJAOBHHEL. OueHb Baj)KHblE HAaHHBIE IO
ucTopuu Apasbckoro Mopsi i 03ep KbI3blIKyMOB nosyuenbl B TailKeHT-
cKOM yHuBepcurtere (BuHorpanos, Mawmenos, 1975). Yapanoch nmoxa-
3aTh, UTO B JIEJHHUKOBOE BpeMs, korga B Cpenanell A3uH rocnoiacTso-
BaJ/H 3aCYLINIHBble ycaAoBusA, 03epo Mccbik-Kyab umeno ypoeeub npu-
mepHO Ha 100 M HHXXe COBpEMEHHOro, a ApaJsibCKoe MOpe H MHOTHE ApY-
rve 03epa He CyLIeCTBOBaJH. B paHHeM H cpeiHeM roJioueHe KJIUMarT
Gbl1 ropasno Gosee BaaxHbiM, uem Tenepb. Mceblk-Kyabs u Apano-Ca-
pBIKaMbILICKHH 6accellH GbLIYM TOrIA CTOYHBIMH 03epaMH, MHOTHE 03epa
ONPECHSIMCh M MOBHIINAJIH CBOH ypoBeHb. B mnosnHeM roJionexe
TOCMOJACTBYIOT YCJMOBHSA, OM3KHE K COBpeMeHHbIM. Ha 3posonuio
Apasibckoro Mopsi GoJibILIOe BJHSIHHE 0KA3aJ0 PAa3BHTHE HCKYCCTBEH-
HOTO OpOULIEHHS B ero BogocGOpHOM GacceliHe.

Ha Ykpaune 6bl1a usyuena 6uocrparurpadus O3€PHBIX OTJOXKEHUH
(Oxkcuiok, 1957; ApTtrotuenxo, 1970), 6aaronaps uemy yaaJoch ycra-
HOBHTb, UTO 03epa 06paszoBaHCh He paHee ajjiepéna, a 6oJblIas UX
4acTh — TOJNBKO B HayaJe roJOoLeHa.

B Octonnn nposenensl moxpoGHbie MCcneNOBaHHA 03ep, B XO1e
KOTODBIX OUeHb UIHPOKO HCMOJIb30BANCA DaAHOYIJIEPOAHBIH METO
(Mabeec, Caps, 1969, 1970; Caps, Uabsec, 1976) . Bbliu Hecae1osanbl
03epa, KOTOpbie IOCTENEHHO OTIENsAJHCh OT MOPsi B pe3dyJbTare
H30cTaTtuyeckoro nogHsAtusi. Ilogpo6Ho u3yuena ucropusi [1cKOBCKO-
Hyackoro osepa ([lounble orioxkenus [TckoBeko-Uynckoro osepa, 1981).

Hccnenosatenu JIaTBUH BHECJH OueHb GOJIbIIOH BKJAAX B H3yUeHHe
oTyI0KeHHu# canponens (Bpaxw, 1971) n o3epuoit ussecru (Jlauunanuc,
1957; A6onxanc, 1959). T. JI. Baprow (1976) wMoworpaduueckn
onucala NpecHOBO/JHbLIE H3BECTKOBbIE OTJIOXEHHS BCell eBpomneicKoi
yactu CCCP.

Muoro cpenanu u ucciegosatenu Jluteel. Paboramu Ceii6yTica
(1962, 1970) nokasaHo, YTO NMpaKTHYECKH BCE COBPEMeHHble o3epa
JInTBbI OGpasoBafuch Mocje TasiHHs TJbI6 MEPTBOTO JibAa, KOTOPOE
Hauasnocb He paHee aJjuepéna. Kaxkercsi, eIHHCTBEHHbLIM H3BECTHHIM
HCKJIIOUGHHEM H3 3TOro NMpaBuJia siBjsieTcsl pa3BuTHe o3epa YK yBHHTAC,
KOTOpO€ SBJISIETCH MPSIMBIM HacC/JeXHHKOM MPHJEIHHKOBOTO BOAOEMa
(KaGaitnene, 1968). [NonHoe n moapoGHOe onucanue HCTOPHH 03ep
JlutBel Gbl10 BeimosHeHo A. A. Tapyukwtdacom (1975). Usyuensl
CIOPOBO-MbLIbLEBLIE CIEKTPBI 03epHBIX oTyIoXKeHuH (Kabaiinene, 1965,
1968, 1982); onpenensiica ux a6comotusiii Bospact (Llynus u ap.,
1967; Wynus, 1971).

B nocneanue roap wMpoKo U noapo6HO H3ydasnach HCTODHS 03ep
Benopyccun, oco6enno Gosbuioe 3HaueHne umelor pabote O. @. Skymko
(1971, 1981). Hsyuus mpoMCXOXKIAEHME O3EPHBIX KOTJIOBHH M CTpa-
THFPaQHIO U BO3PACT O3€PHBIX OTJOXKEHHH, OHAa MpulJAa K BbIBOLY,
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YTO Ha ceBepe pecnyO6JHKH, KyAa 3aXONHJ0 BajnalcKoe oJieJeHeHHe,
o3epa o6pasoBajuChb B HHTEpBaje BpeMeHH OT ajjepéna A0 KOHUA
6opeana mnocse TasiHUsl norpeGeHHBIX B 0cCajgKax TJbl6 MepTBOro
abga. Ha rore xe, B Iloseche, OHM BO3HUKJIM He paHee HauaJja
npe6opeasa — KOTJIOBUHBI TaM 3aMOJHHJINCh BOXOH B pe3yJjbTaTe
YBEJIHUEHHUS BJAAKHOCTH Kaumara. [IpoBoau/ics TaKxke COPOBO-IIblib-
1eBO# anasus o3epHbix orjoxenu# (EsoBuueBa, Muicaupen, 1974),
Obl1a MOAPOGHO H3yueHA HCTOPHS pPa3BHTHUA JHATOMOBOH (Jopbl
03. Hapous (XypceBuu, 1976). MccanenoBanach Takxke (ayHa octpa-
Kon (3yGoBuu, 1983). Ouenb Goablioe BHHMaHHE YJAEJEHO M€OXHMHH
o3epHoro Jaurorenesa. [logpo6HO H3YUEHBl canporeseBble OTI0XKEHHS
Benopyeccuu ([Mugonauuko, 1975). PaspaboTaHbl npakTHUECKHE DEKO-
MeH1allMi 110 106blue W UCIob30BaHHUIO canponess (Jlonorko, 1978).
B 1972 r. Coser MununcrpoB benopycckoit CCP npussii no stomy
BOMPOCY CHelHajbHOe MOCTaHOBJEHHE.

MeToaHYeCKHM LEHTPOM, OCYLIECTBJSIIOUIHM KOOPAHHALHIO Hcce-
JIOBAHUH 110 HCTOPHH 03ep, siBasieTcss MucturyT ozeposenenust AH CCCP.
OH cTajn MHHLHATOPOM LIHPOKOro Oo6MeHa MHEHHUSMH [0 BOIpPOCaM
IPOMCXOXKACHHUST H PA3BUTHS 03€PHBIX KOTJIOBHH, (POPMUPOBAHUSA 03€ep-
HBIX OTJIOXKEHHH, CBSI3H HCTOPHUH O3ep C JApPYyruMH naJjeoreorpadu-
YeCKMMH HaMpaBJeHUsIMH, B 4YaCTHOCTH C MaJIeOKJHMAaTOJOrHed H
uctopueli oneneHeHus. O6CyKAeHHIO BCeX 3THX BONPOCOB OblJl MOCBS-
e I Bcecoto3Hblil CHMITO3HYM MO MCTOPUH 03€p, KOTOPBIH TPOXOLNI
B Jlenunrpane 17—20 Hos6pst 1965 r. Ha cumnosuyme 6bli1a nosoxeHa
nporpamMma HccienoBaHu# npuieaHukosulx o3ep (Keacos, KpacHos,
1967). B moknapax A. B. Bacanukaca (1967), 1. b. MajiaxoBckoro
(1967), B. I'. Aycnennepa (1967), E. A. Wnbuna (1967) u apyrux
cojeprKanuch KOHKDeTHble cBeleHHs] 06 OTAeNbHbIX MpHJIeIHHKOBBIX
oszepax. K cummosuymy 6blia Takxke H3gaHa «CxemaTHuecKasi KapTa
NOSICOB KpaeBbiX 00pa30BaHUH W NMO3QHEUETBEPTHUHBIX MPHJIEIHHKO-
Bbix o3ep eBpomneickoid yacty CCCP u mpuseraiomux 3apybexHbIX
Tepputopuii», cocraBnennas E. I1. 3appuno#t, JI. . KBacoBeiM u
H. . KpacuosbiM. Ob6cyxaeHHe Ha CHMIO3HYMe MO3BOJIHJIO BIEPBLIE
HaMeTHUTb OuepTaHus rujporpacduyeckoi cucrembl Boctounoi Esporsl,
cyllecTBOBaBlIedl BO BpeMmsi Bajafaickoro oseneHeHusi. CTpOeHHIO
9TOH CHCTeMbl ObLIH TOCBSIILIEHBl TAKXKe MOoC/AeyIol e UCCAed0BaHuUs
(KBacos, 1975).

Hpyroit Temoit, o6CcyxkIaBIUeHCA HA CHMNO3UyMe, Obl1a HCTOpUS
KpynHeliuero o3epa Esponel — Jlapoxkckoro (bucks, 1965; Cemeno-
BHyY, 1965, 1966; A6pamoBa u ap., 1967; 3uamenckas, AsanoBa, 1967).
Bel10 mokasaHo, 4TO B HETO HE MPOHHKAJHK BOAbI MTO3/HENENHUKOBBIX H
roJIoLleHOBLIX TpaHcrpeccuit Bajrufickoro u besoro mopeit. C ucropuei
Jlagoru 6bl1a TeCHO cBsI3aHa TakxKe HCTOpHs 03. KpacHoro, pacmnodio-
JKEHHOTO B LeHTpaJbHOH uactu Kapesbckoro nepeieiika (A6pamoBa
u ap., 1966; Maasicoa, Cokosioa, 1967; BuiuneBckas, IlaBbiaoBa,
1967; I'peiicep, 1967; JluubkoB, ®enopos, 1967). B koT/10BHHE 03epa
6bl1H ONMUCAHbl O3 HENEeJHHKOBLIE H MOJIOLLEHOBbIe 03€PHOJEIHHKOBLIE
H O3epHble OT/IOXKeHHS pekopAHOH MoliHocTH (okosio 80 m). B xome
nocjeaylomux paboT GblIM NOAPOOHO H3YUEHbl JOHHbIE OTJIOXKEHHUS H
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ucropusi Onexxckoro ozepa (CemeHosuu, 1966, 1973; ITaseosumHoM0-
rus OHexckoro o3epa, 1976).

Tperbeit TemMe CHMIO3HyMa — HCTOPDHH COBPEMEHHBIX 03ep —
nocsituan csou pokaaabsl H. B. Kopns, O. &. fxkywko (Sfxkyuxo,
Kaneuun, 1967), A. A. Tapyukwituc u IO. B. $lpowiore (1967),
M. B. Ka6a#inene (1967) u mHorue npyrue. Bonbinoe 3HaueHue nmedia
ny6a¥KauUs B MaTepuasax CHMIO3uyMa ctatell MONbCKHX HCCAeN0Ba-
tenelt (Cracsk, 1965; Beunkosckuii, 1967a, 19676), nonenuBinxcs
[IEHHBIM OMNBITOM H3YyueHHs] ucTopuu o3ep Masypckoro [loosepbs.

Il cumno3uym mo HCTOPHH 03ep mpoxoaun B Muncke 23—28 mas
1967 r. Ha nem npogoJsikanoch 06CyXAeHHE HCTOPHU NPHUJIEIHHKOBBIX
o3ep W coBpeMeHHBbIX KpynHbix o3ep Cesepo-3anana. DBoabloe
BHHMaHue OblIO YAENE€HO TOJIOIEHOBBIM M MeXJEeIHUKOBHIM 03epam

Benopyccuu v npyrux paitoHos. Psa noknanos 6blJ MOCBSALLEH HCIOJb-

30BaHHUIO canpornenell B HapoiHOM Xo3siicTBe (Martepuaan Il cummo-
suyma. . ., 1967).

Ha III cumnosnyme (Buabnioc, 256—29 mas 1970 r.) ocHOBHOe
BHHUMaHKe GblI0 yaeNeHO coBpeMeHHbIM o3epaM [1pubantuku u beno-
pyccHH, a TaKXKe IPHIeIHHKOBLIM 03€paM H Me3KJI€THHKOBBIM O3ePHBEIM
orioxenusim (Mcropus oszep, 1970).

IV cumnosnym (Jleuunrpan, 24—28 nosibps 1975 r.) o3HaMeHOBa
CYUIECTBEHHOE paclliipeHHe MPOCTPAHCTBEHHBIX ¥ BPEMEHHBIX PaMOK
uccaenoBanuil. Eciiu Ha NpelbIAYLINX CHMIIO3HYMaX OCHOBHOE BHHMa-
HHE YAEASJIOCh NO3JHEUYEeTBEPTHYHOH HCTOPHUH O3ep ceBepo-3amnajna
esponeiickoit yactu CCCP, to B 1975 r. 6p1a Takxke noapo6HO
06CyK/1eHa HCTOPHS 03€p, CYLIECTBOBABIIHX B OTA/ICHHOM reo/IorHye-
CKOM NPOILIJIOM, HCTOPHUS O3ePHBIX CTaJHil BHYTPEeHHHX Mope#, Kacnus,
Apana, HUccoik-Kyasi, Bafikana, oszep Monroaun n Acdpuku. Boeiio
paccMoTpeHo Takxke paspuTHe o3ep CaxanuHa, HUxHero [Ipuamypbs,
UyKOTKH ¥ MHOTHX JPYrix paionoB. [Iporosxkanoch Takxe o6Cyxae-
HUe TPaJHLHOHHBIX TeM: HCTOPHH NPHUJEJIHHKOBBIX 03€D H Pa3BHTHS
osep B KaiiHozoe (Mcropusi osep B ronouene, 1975; Hcropus osep
B maeiicrouere, 1975; McropHst o3ep B Me3030e, maJjleoreHe H HeOTeHe,
1975; HUcropus o3ep M BHYTPeHHHX MopeR apuaHoH 30HB, 1975).

Ha V cumnosuyme (JluctBeHuusoe — Ha DBaiikase, _o|_m= CeH-
ta6psa 1979 r.) ocoboe BHUMaHHe ObLIO YJeieHO HCTOPHH mmxxm@m
H ero ¢ayHbl, a Takxe pa3BUTHIO 03. XaHKa, o3ep Skyruu, 3abaii-
Kaabd, Cpenne-CHOHPCKOTO MJIOCKOropbsi, 3alCaHCKOH BIIaJIMHEI.
BrliH no/10KeHbl TaKxKe HOBble JaHHBIE 0 HCTOPHH 03€p eBPoMnedcKoil
yactd CCCP u BHOBb nocraB/ieH BONPOC 06 yCHIEHHH TEMIOB H3yue-
HUS1 ¥ ucnoJab3oBaHus canponens (HMcropusi ozep B CCCP, 1979).

VI cumnosuym (Tamanuu, 2—6 aBrycra 1983 r.) sBHJICS BKJIAaAOM
COBETCKHX HcceoBates el B paboTy npoekra Ne 158 MexayHaponHoi
NporpamMMel reoJIOTHYecKOH Koppensinud «[laneoruaposnoruyeckue ua-
MeHeHHsl B yMepeHHOMH 30He 3a nociaenune 15000 jet». Eccgoavxmaoov
o6CyXaeHHe BceX BONPOCOB UCTOpUH o3ep. OcoGeHHbI HHTepec BHI-
3Ban aokaan A. M. Koporkoro u b. Y. [1aBaoTkuHa, MOKa3aBUIKX, YTO
03epo XaHKa MOBBILIAJ0 CBOHl YPOBEHb B XOJIOJHble H OTHOCHTEJIbHO
CyXHe NMepHOAb MielcToueHa, KOrja yMeHblIeH e XHAKOTO H MOBBILIe-
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HHE TBEPAOro CTOKA MPHUBOAMJIO K OGPA30BAHHUIO <«aJJIOBHAJbHON
MJIOTUHBI» B pyc/e BhiTeKalolle#d u3 Hero peku. E. T. Maes u 3. J{. Ma-
MEJ0B H3JI0XKHU/IH NPHHLHUIHAJIBLHO HOBYIO CXeMy HCTOPHMH ApaibCcKoro
MOpsi, COTJIaCHO KOTOpOH OHO 06pasoBa/ioch B HayaJe rojoneda H
B PaHHEM H CpelHeM roJoueHe ObLIO CTOYHBIM, MOCKOJIbKY KIHMAar
TOTAa bl Gojiee BIaXHBIM H BOJb AMynapbu u ChIpAapbu eule He
pa3GHpasuCh Ha opolleHye. Brepsble WHPOKO 06CyKaJUCh BOIPOCHI,
CBSI3AHHbIE C M3MEHEHHEM 3KOCHCTEM 03€p NOJ BJIHSHHEM aHTPOIIOTeH-
HbIX ¢pakropos (Mcropus osep B CCCP, 1983).

B Hactosimee Bpemsi Bemercss noaroroska k VII CHMIIO3HYMY,
KOTOpBIH Npennosnaraercs nposecTd B Jlewuurpaie B kouue 1986 .
MoXHO He COMHeBAaThbCs, YTO M HA 3TOT pa3 0GOGLLEHUE JIaHHBIX,
NOyYeHHBIX B MOC/EHHE FOJBI, O3BOUT MOJHSATh H3yUEHHE HCTOPHU
03ep Ha 6oJiee BLICOKHH YPOBEHbB.

Hccnenosanns no ucropuu osep, nposoaumbie B COBETCKOM Coioze,
MOC/TY2KHJIH NIPUMEPOM ISt OPraHHU3AUUH LWIHPOKOrO MEXIYHapPOIHOro
COTPYAHHYECTBA B 9TOH oOsnacTH. [Ipu aKTHBHOM yyacTHH COBETCKHX
Y4YEHBIX GBLTO MPOBENEHO yXe YeTbipe MeXAyHapOXHBIX CUMIIO3HyMa
o nasneoJuMHosorud (Benrpusi, 1967 r.; [Noabwa, 1976 r.; ®unisu-
nus, 1981 r.; Ascrpusi, 1985 r.), Ha KOTOPBIX MPOHCXOAHN AKTHBHBIN
OGMeH MHEHHSIMH 10 MeTOJMKE H3yYEHUs 03EDHBIX OT/IOXKEHHUH, CBA3M
HCTOPHH 03€p C H3MEHEHHSIMH KJIMMATa H 10 MHOTHM APYTHM BONPOCAM.

[Nomumo oprauusauuu I, IV u VII BeecoosHbix CUMIO3UYMOB H
AKTHBHOIrO y4acTHsl B APYTHX HAay4HbIX COBELIAHHAX B Hauleil CTpaHe
M 3a pyGexkoM coTpyaHukH MHcTHTyTa o3epoemenuss AH CCCP
NPOLO/IKAIOT MIPOBOANTH IUHPOKHE MOJIEBbIE HCCNENOBaHus. B 6irxaii-
LIKe TONbl CAMOCTOATENIbHO H B TBOPYECKOM COADPYXKECTBE C APYyrHMH
OpraHusalusiMU Mpeanosaraercsli MNPOLOMKHTb HCCAELOBAHHS JO-
YeTBEPTHYHOMH HCTOpuH o3ep LleHTpanbHoit u Cpenseli Asuu, H3YUYHTD
CTPaTHUrpauio [NOHHBIX OTJoXKeHHH o3ep Jlamoxckoro, HibMeHb,
Hccebik-Kyib 1 Boicokoropubix ozep Tsub-1llans u IMamupa. B pasubix
paiioHax Cowsa GynyT Be6panb 03epa, KOTOpble HEOGXOAMMO H3YUHTh
pasHYHBIMH MmeToAaMH. Hakonel, 0co6eHHO MOAPOGHO MpPenCTOMT
H3yYATb HECKOJIbKO 03ep B 30HAX HM3GLITOYHOTO H HENOCTATOYHOTO
yBJIaXKHEHHsA, Ha NPHMEpe KOTOPHIX GYAYT pa3pabaTeiBaThCs METOdH-
deckue BOMpockl. BepositHO, 3THMH o3epamu cramyr Kpachoe (Ha
Kapenbckom mnepeieiike) u Boposoe (B cesepHom Ka3zaxcrane)
BMECTE C OKPYXAIOUMMH HX PA3HOTHNHBIMH BojoeMamu. PesyibTathl
BCEX STHX UCC/IeNIOBAHHI YaCTHUHO HARAYT OTPaXKEHHE B NOC/eYIOLHX
tomax «Hcropuu ozep CCCP». .

M3noxeHHoe BBIle [aleKo He HCYepnbIBaeT BCeEX pabor, Beny-
LWHXCs1 B HALIEH cTpaHe. Kak yxe yKa3blBaloCh, IOMHMO aJ1eoreorpa-
(pHuECKOro HampaB/ieHHs H3yYyeHUs HCTODHH 03ep CYILIECTBYeT ellle
JIHTOJIOrO-Te0XHMHYECKOE, THAPOGHOJIOTHIeCKOe H GHOreorpagpuueckoe
Hanpas/JeHHs. Bo Bcex 3THX HanpaBieHHsiX TakkKe NPOBOAHJIHCD
MHOTOYHC/IEHHBIE HCC/eOBAHHS, 0030D KOTOPHIX GYAET 1aH B COOTBET-
CTBYIOUIHX pasjesax MoOHOrpaduu. Byayr noapo6Ho ocBelieHbl Hc-
CJICROBAHHUS O3ep, CYILeCTBOBABIIMX B JOUYETBEPTHYHOE BPEMS.
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Fnasa 2

NPOUCXO)XAEHHUE KOTJOBHUH COBPEMEHHbBIX O3EP
U UX KJIIACCHP UKALLHUSA

[Mpexpae ueM NPUCTYNHTb K H3YUEHHIO HCTODHU 03€p HEoGXxo-
AMMO NPOM3BECTH X Kiaccudukanuio. Ho, ¢ npyroit cropoHsbl, Kiac-
CHpHIHPOBAThL 03€Pa HEBO3MOXKHO, He 3HAsl UX UCTOPHH. HUTOOH BHIATH
U3 5TOr0 3aMKHYTOr'O Kpyra, NpHAeTcs 3abexxaTh Brepen.

B Hacrosiiee BpeMsl QueHb MHOTO HEeLOJIIOBEeUHbIX 03ep BO3HHKAET
B pailoHax paclupocTpaHeHust MHorojerHell MepssorTel. OGpasywTcsi
TaKKe MOHMEHHBIE H AeAbTOBbIE 03€pa, BTOpUUHbIE 03epa B GOMIOTHBIX
MaccHBax M HHOTAA TaKXe KapcToBble o3epa. B ropax BO3MOXKHO
o6pa3oBaHie 03ep B [OJIHHAX, 3aNPYKEHHbIX 00BajaMH, M MeXAY
MOPEHHBIMHU IPSII@MH OTCTYINAIOIIKX JeJHUKOB. B 03epa MOryT Takxe
PEeBPaTUTHCSI MOPCKHE 3a/MBbl, OCOGEHHO €CJH OHH PacloJIOXKeHbI
Ha nofHHMalomuxcs nogepexbsix. Hakoneu, kak penyaiinee dekiaoye-
HHE 03epa BO3HHKAIOT B pafiOHaX COBPEMEHHOH BYJKAHHYECKOH [es-
TEJbHOCTH U JlaXKe B METEOPUTHBIX KpaTrepax.

Ho ropasgo yame osepa npekpawamoT CBOE CYIIeCTBOBaHHE.
DToMy C1OcOGCTBYET 3pO3Usl BBITEKAIOUIMX M3 HHX BOLOTOKOB H
HAKOIJIEHHE B O3€DPHBIX KOTJIOBHHAX TEDPUIeHHbIX H XEMOTeHHBIX
OT/IOXeHHUH, TPUHECEHHbIX ¢ BOLOCGOpHOro HacceliHa o3epa wiu obpa-
30BaBLIMXCS IPU pa3MbiBe ero GeperoB. OueHb BaxKHYIO POJb HIpaeT
Tak:Ke HaKOIUIEHHE B 03epax NPOAYKTOB XKH3HEeAeATeJIbHOCTH 00UTAI0-
IMX B HUX PacTeHHIl M XKHUBOTHHIX. B pesyjbrare Bcero atoro osepa
MeJeloT M NOCTelnmeHHO ucue3aloT. Oco6eHHo ObICTPO 3TOT mpollecct
HIET B 30HE U3GBITOYHOTO YBJIaXKHEHHUS, II€ Ha MeCTe 03€p IOSIBJISIOTCS
JAU60 NOJMHBI peK M PydbeB, JUGO GOJOTHBIE MaccHBHL. B 3one He-
JOCTATOUHOTO YBJIaXKHEHUS 03epa, PACIOIOKeHHbIe B Iy GOKHX KOTJIO-
BHHAX, MOTYT CYLIeCTBOBATh OYeHb AOJIFO, HO H OHH PAHO HJIH NO31HO
rcuesaioT. lllupokoe pacrnpocTpaHeHHE TOJIOLEHOBBIX 03€pPHBIX OTJO-
JKeHHH OKa3bIBAeT, uTo elle COBCEM HelaBHO 03ep Obuio 6odbile, YeM
Tenepb, ¥ OHH 3aHHUMaJ¥ GOJblIKME MVIOLLA/H.

W3 sToro HeusGexkHO cjenyeT BbIBOA O TOM, UYTO B HedaBHEM
reoJIOrHYeCKOM MPOLLJIOM CYLLEeCTBOBAJH YCJAOBHS, NPH KOTOPbIX 03epa
BO3HHKAJHM B ropasno GoJjibiieM yucJe, 4yeM Tenepn. Ljas TEPPUTOPHH,
MOKphIBABILIEHCS TNOCJAeIHHM (BajllaliCKHM) OJielleHeHHeM, ObLIO
BIIOJIHE €CTECTBEHHO MPEANONOXKHTb, YTO KMEHHO JIEAHHKOBOE 0Ca[KO-
HAKOMJIEHHe CO34aJ0 3/[eChb O3€pPHble KOT/JIOBHHBI, @ COBPEMEHHbIE
03epa — 3TO OCTATKH OrPOMHBIX 6acceidlHOB, BO3HHKIIHX Cpasy xe
nocJie orcTynenns aegHuka (Kponorkun, 1876). Kasanock HecomHeH-
HBIM, YTO B paioHax, Kyjla MOCJHelHee OJie[leHeHne He JOXOAHJO,
o3epa o6pa3oBaJjiiCh ropasfo paHblie.

Vayuenne cTrpaturpaduu JOHHBIX OTJIOXKEHHUHA 03ep He NOATBEPAHJIO
3THX «OUEBHAHBIX» peAnosoxKeruil. Pa6ote B. B. Kyapsimosa (1924),
&. Tumeancku (Tidelski, 1929), 1. A. I'epacumoBa (1936), A. Cei-
6yruca (1962, 1970), 5. Cracsik (1965), K. Beduxosckoro (1967a) u
MHOTHX APYTHX MI0OKa3aJH, 4TO B NO/1aBJsiionleM GONbUIHHCTBE Cyyaes
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COBpeMeHHbIe O3epHble KOTJOBHHBI He ABASIOTCS NPAMBIMH «HACAE]HHU-
KaMH» NPUJIeJHUKOBBIX 03ep, a 06pa3oBaanch NMo3JHee — Ha pybexe
NO3JHeJeJHUKOBbSI U TOJIOLEeHA.

[Tocsie yxona iefHHKA H CHYCKA MPUAEIHHKOBBIX 03€p COXPaHANOCh
OrPpOMHOE KOJIHYECTBO NOTpeGeHHbIX I'MIbl6 MepTBOro Jabaa. B ycaoBusx
XOJIOLHOTO U 3aCYLIJIMBOTO KJHUMaTa M03/HeJelHHKOBbSl OHU He TaslH,
a HerqyO6OKHe 3amaJiHbl OCTaBaJUuCh CYXUMH. ToJbKO B anjepéne Hal
HEKOTOPhIMHU TJBIGaMH MEPTBOIO JibJa BO3HHUK/IH 3a60J0ueHHble
yuacTkd. Ilosnnee o6pasoBaBiuiMecsi NPH 5TOM IPOCJOHKH TOpda
OKa3aJ/JuCh Ha JHe 03ep W ObIH norpeGeHbl N0J O3€pHBIMH OTJIOXKe-
HUsAMH: ['/IbI6GBI MepTBOro Jbla HMeJH pa3Hble pa3Mmepsbl, OblJIH NOTrpe-
OeHbl Ha pas3HOH rJayOuHe M I10-pPa3HOMY OMBIBAJHCh IOJA3€MHBIMH
BOLaMH. B 3aBHCHMOCTH OT 3TOTO OHH Tasiii C Pa3HOH CKOPOCTHIO.
Bo3HUKHOBEHHe 03ep B JI€AHUKOBOH 00/1aCTH PacTsIHYJ0Ch NPUMEPHO
Ha 4 ThIC. JIeT -— OT asjepéna A0 KoHua 6opeana. Ho GosbuinHcTBO
H3 HUX BO3HHKJO HJIM K KOHLY aJJepéna, uid B TeueHue npebGopeasna.

He moarBepausoch Takxke MpeinosoKeHHe O TOM, 4TO 03epa BO
BHeJIelHUKOBOH 06/1acTH HMEIOT GOJIbLINH BO3PacCT, YeM B JIEJHUKOBOH.
Ha o6GlupHBIX MpocTpaHcTBax Oblia pacnpocTpaHeHa MHOTOJETHSS
Mep3J0Ta, ee IPU3HAKH HAaXOAAT JaxKe Ha lore YKpaHHbl H B CEBEDHOM
Kaszaxcrane. [Tourn Besge (Kpome samagHoro 3akKaBKas3bd ¥ 4acTH
HanbHero Bocroka) rocnoacTBOBaJId XOJNOIHBlE H CyXHe KJIHMAaThI.
Ha paBHHHHBIX NPOCTPaHCTBAax ObLIM LIMPOKO pacHPOCTPaHeHbl He-
rjy6oKHe KOTJNOBHHBL (TUNa cTenHblX 6j1ofew). o Hauaja rosaoueHa
3TH KOTJOBHHBEI OCTaBaJIUCh CYXHMH, U TOJbKO B HauaJje npebopeasia
B HEKOTOPbIX H3 HUX HayaJjochb 3abojiauyBaHue, a 3aTeM 06pa3oBaJIuCh
o3epa. YBeJHYEHHIO HX TIVIYOHH CNOCOGCTBOBAJIO TasiHHE Mep3JOThl.
B pailionax pacnpocTpaHeHUsl OTKPBITOrO H 3@KPBbITOrO KapcTta HMEHHO
B 3TO Bpems 06pa3oBajiChb KOTJOBHHBI TJIYGMHOH JO HECKOJbKHX
necsiTKoB MeTpos. O3epa BHeNeAHUKOBOH 06/aCTH OKa3aJichb, TAKHM
o6pa3om, He cTapliie, @ YaCTO CYLIECTBEHHO MOJIOXKe 03ep JeJHHKOBOK
obnacTu.

Ha o6mupHom ¢akTHuecKOM MaTepuaJje no o3epam benopyccHu
9TH 3aKOHOMEPHOCTH MOAPOOHO OXapakTepH30BaHbl B MPEKPACHBIX
pa6orax O. ®. dxywmko (1969, 1981) u ee corpynnukos. [IpumepHo
Takue xe, Kak B Besopyccuu, sTanel pasBuTHs 03D YAaJa0Ch Npocie-
ouTbh Ha orpoMuoil tepputopuu: ot IOtnaunuu (Tidelski, 1929) no
dxkyrun (JKupkos, 19836).

Tenepp sicHO, YTO mnocCJe OTCTYIIEHHSI JEeLHUKOB HACTYMHJ He
03epHbIfi, a «6e303epHbli» NMepHOA. JIeIHHKH CO3AaJu YCAOBHA AJS
BO3HHKHOBEHHS 03€p, OCTABUB Mocje ce6si norpeGeHHble TablObl MEPT-
BOrO JibJa U MHOTOJIETHIOI Mep3JoTy. Ho BO3MOXHOCTb CylllecTBOBA-
HHSI 03ep MpeBpaTH/iach B NeHCTBUTEIBHOCTb TOJNBKO MOCJE TOrO, Kak
XOJIOAHBIE U CYXHe MO3JHeJeLHUKOBble KIHMaThl CMEHHJIUCh TEMJbiMU
¥ BJ2XKHbIMH KJAHMAaTaMH TFOJIOLEHA.

3HaHHe TOro, UTO OOJIBIIMHCTBO COBPEMEHHBIX 03ep HMeeT INpH-
MEPHO OJIMHAKOBHIl BO3PACT, HO3BOJISIET OTKA3aThCs OT reoMOopHOJIOrH-
YeCKO# KacCH(pUKaLMh O03EPHbIX KOTJIOBHH, paspaborannoii A. Ilen-
kom (Penck, 1894), M. B. Mymkerosem (1926), B. A. O6pyueBbim
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(1908) u M. XatumnconoM (Hutchinson, 1957), u npeanoxHTb
APYTYIO K/1acCH(HKAUHUIO, OCHOBAHHYI0 Ha 3HAHHUH HCTODHH O3ep.

I. Tlepsblii oueHb BaXKHBIA K/Jacc 03ep NPEACTABASIOT KpynHoLe
bacceiinsl, cyusecTsyouiue 8 Teverue dAUTEAbHOLY NEPUODOS 2e0.A021l-
4eCK02o 8pemenu. B reosiornueckoM mpouiom Takoro poaa 6acceiiHos
6bisI0 ropasgo Goabuwie. OHE MOryT GbiTh HNOApa3feNeHbl Ha INATb
TUNoB (THUNB 1—35).

1. Osepa, npedcrasaswouue coboli wacte dpesrezo oxeana, okpy-
HCEHHYIO KOHTUHEHTAMU. EAMHCTBEHHBIM MpeACTaBUTeNeM 3TOrO THIA
sIBJIsSIeTCsT B HacTosillee BpeMsi Kacnuiickoe mope, 4acTh [AHa I0XKHOH
4acTH KOTOPOro CJI0XKeHa OKeaHH4YeCKOH 3eMHOi Kopoit. B reosoruue-
CKOM IIpOHIJIOM TAKOTO poja 03epa BO3HHKAJH HEOZHOKPATHO. DTO,
Hanpumep, IuieHdcToleHOBble o3epa B UepHOMOPCKOH KOTJIOBHHe,
N03/HEMHOLEHOBBIE (MeCCHHCKHe) o3epa Ha MecTe CpeiH3eMHOro
mops, mepMmckuil Gacceidn B Ilpukacnuiickoll Bnagude. dtu o3epa
MOTYT CYyLIECTBOBATb AECATKH MH/JIHOHOB JIET. ¢

2. Osepa pugroseix enadun. K stomy Tumy y Hac B cTpaHe
npuHagsexut o3epo Baillkas. B MoHronuu B pudTOBO# BHaguHe
HaxoauTcss osepo Xy6eyrya, a B BocrouHoH Adpuke — TaHranbhka
1 HeCKoJbKO Apyrux. Hekoropble o3epa 3Toro THNa B XOAEe CBOEro
pasBHTHs He HCYE3al0T, a mpeBpaUlaloTCA B Mops U okeaHol, O3epa
cyulectsoBany npexnae B KpacHomopckom pudre. Llenbio o3ep Gbuia
TaKkKe 10XKHasi yacTb ATJaHTHYECKOTO OKeaHa (B HauaJbHbIH MepHof
ero packpbitus). CyllecTBYIOT NpedIloNoxKeHus, uTo U Bailikaa uepes
HECKOJIbKO [IeCSITKOB MHJIJIMOHOB JIeT npeBpaTutcsi B okeaH (Ksacos,
1979; Mupaun, 1984).

3. Osepa, cozdannbie 6epTUKANbHOIMU OBUNCEHUAMU 3eMHOL KOPObL.
K stomy Ttumy npunapnexat osepa 3aiican, Mccnik-Kyab, CeBan u
apyrue. Ho HekoTopbie aa)ke OYeHb Ty6OKHE KOTJNOBHHBI MOTYT
octaBatbcs CyXUMH. Tak, y mogHoxusi BoctoyHoro Tsub-1llaus naxo-
autcst cyxast Typdanckas BnajavHa, HMellasi OTHOCHTENbHYIO TJTy-
6uny 6onee Kunomerpa (oTMeTKa AHa MHHYC 154 Mm). H3-3a ouveHb
CYXOro KJuMaTa 3Ta BlajHHa He 3amnoJHsiercss Bogofi. KoraosuHa
03. banxam sanonuunack Bonoii coBcem Hepasuo. Hekotopbie osepa,
CO31aHHbI€ BEPTUKAJNbHLIMH JABHKEHUSIMH, MOTYT CYLIECTBOBATH MHJI-
JIHOHBI JIeT. B KauecTBe NprMepa MOXKHO MPHUBECTH XOPOLIO H3YYEHHO®
03. buea Ha ocrpose XoHcio.

Csenyer OTMETHTb, YTO KOTJIOBHHBl MHOTMX 03ep CO31aHbl He
COBPEMEHHbIMH TEKTOHHUECKUMH ABHKEHHSMH, a CBA3aHbl CO CTPYKTY-
paMH, BO3HHUKILIHMH B pe3ysbTaTe TEKTOHHUYECKHX ABUIKEHHH OTHAJEH-
HOr0 TeO0JIOTHYECKOrO MpolLIoro. bBiaromapst UM Ha COBPEMEHHYIO
MOBEPXHOCTb BbIXOAAT TOpHble MOPOALI, HMeEIoN[HE PA3HYI0 yCTOHYH-
BOCTb K JeHyAauuu. B 3THX cayuasix HMeHHO [eHyAalHsi, a He
AutbdepeHUupoBaHHble TEKTOHHYECKHE [BHXKEHHSl CO3[aeT O3epHble
KOTJIOBHHBI. DTH KOTJOBHHBI HMEIOT TOJbKO KOCBEHHYIO CBSI3b C TEKTO-
HUYECKUMH IBHXXEHHSIMH M HE MOTYT PacCMATPHBATbLCA KaK TEKTOHH-
yeckue.

4. Osepa, sosnukwue 610200aps aKTuBHOL 8YAKAHUYECKOL Oes-
TeAbHOCTU, 06Pa3yloTCs B KaJabJepax H KpaTepax BYJKAHOB H B J0JH-

22

HaxX, 3anpyKeHHblx JaBoBbiMH mnoTokamu. Ha Kamuatke takumu
o3epamu siBjsiiorcst Kponoukoe n Kypunbckoe. :

5. Osepa, so3HuKuLUe 8 pe3YAbTATE NAOCHUS KPYNHOLX METEOPUTOS,
KomeT u Heboabuiux acrepoudos. K 3ToMy TUNY NPHHALJIEXKHUT 03€pO
DAbrbirbITrbiH Ha YyKOTKe, KOTOpOe CYIeCTBYET OKOJO 3.5 MJIH. JeT.
B reosioruueckom mpoLLiOM H3peiKa BO3HUKAJH 03epa ropasjo 66Jb-
wux pasmepon. Ha KaHanckom KpHCTa/LHUeCKOM IILHTE HEKOTOPHie
JIpeBHHE METEOPUTHBIE KpaTephl, paHee 3aNOJHEHHbIE 0CalKaMH, GbLIH
3aTeM «OTKONAHLI» BO BpeMsi 4eTBEPTHUYHOrO OJIeleHEHUsI W 3aHATHI
o3epamu. DTH 03epa CjelyeT pacCMaTPUBATb HE KaK METEOpUTHLIE,
a Kak CO3/JaHHble JIeTHHKOBbIM BhIaXUBAHHEM.

II. Ko BTOpomy kjaccy npuHajpjaexar o3epa, HenocpedcT8eHHo
CBA3AHHBIE C NOKPOBHOLIM ONEOCHEHUEM U C KAUMATUUECKUMU YCAO-
suamu nedruxkosold snoxu. UIX MOXHO MOApasieldTb HA TPH THIA
(Tunbr 6—8):

6. Osepa, co3zdarnnbie A160HUKOBbIM BLINAXUBAHUEM, CYIIECTBYIOT
Ha Ttepputopud, PeHHo-CKaHAMHABCKOTO KPHCTAJIHUECKOrO WHUTa
(KBacos, 1976) u muaro Ilyropana (EnppuxuHckuii, 1975). B rex
MecTax, rie Obl1d pacnpocTpaHeHbl NOPOALI, MEHee YCTOHYHBEIE K Ae-
HYJLalUH, BbiMaxHBaHHe MOIJIO NPOMCXOAUTHL Ha GOJbIIYIO T1yOHHY.
B pesyabraTe GbuIH co3gaHbl riay6okHe KOTJOBHHBL. B HekoTOphIX
M3 HHUX CYLIECTBOBAJIH MeXJeJHHUKOBLIE 03ePHble H MOpCKHe 6accedHbl.
MruHCcKOe Mope, Hanmpumep, npoHHKaJjo B Jlagoxckyo u OHeXCKywo
KOTJIOBUHBI. B nossiHeneHHKoBOe BpeMs 3TH KOTJOBHHBI ObLIH BHOBb
3aHATHl 03€paMH, KOTOpble HeNpepblBHO pPa3BHBAIOTCS  BIIOTb JO
Hacrosiiiero BpeMeid. Ho MHorue Apyrue KOTJIOBHHBI GbIH TNepBOHA-
YaJbHO 3aHATH I[VIbI6AMH MEpPTBOrO JibJla HJIH OCTAaBaJHCh CYXHMH
(B yc/10BUHSIX apHJHOro NMO3JAHeNeAHHKOBOrO Kaumara). B rakux kotJo-
BHHAX 03€pa BO3HHKAJIH TOJBKO B Ha4aJe rojoieHna. Te o3epa, KoTopbie
CYILLIECTBOBAJIH HENPEPBIBHO, YaCTO YBEJHUHBAJNH CBOH ITYOHHBI B pe-
3yJpTaTe TassHUA NorpeGeHHOro B UX KOTJIOBHHAX JbAa. DTO A0KA3aHO
Ha npumepe [loBeHeukoro sanuBa Ouexcxoro o3epa ([aBhjoBa,
1985).

7. Cospemennsie o3epa, npedcrasaswowue coboil ocTarku npu-
ae0Hukossix o3ep. [lpujieNHNKOBBIE 03epa BO3HUK/M, KOrAa JEIHHKH
nperpaxnany peku, tekuine uMm HaBctpeuy (Ksacos, 1975). [Iputox
JENHHKOBBIX BOJ NPUBOAHJI K TOMYy, 4TO OTPOMHBIE 03epa MOIJIH
CYLLeCTBOBAThb B YCJIOBHAX 3aCYLIJIMBOro Kiaumara. [Ipu npoasuxkenunu
H OTCTYIJIEHHH JIEJ(HHKOB, a TaKXKe B pe3yJbTaTe TOHHXKEHHS BbICOTHI
MOPOroB CTOKA H M30CTATHYECKHX ABHMKEHHUH MPUIEIHUKOBLIE 03epa
oyeHb OBLICTPO H3MEHSIM CBOM YPOBHH W pa3Mepbl HJH HCUE3aJH
coBceM. Kak «Hac/ieJHHKHU» MPUIEIHHKOBBIX 03ep OGBIUHO paccMaTpH-
BalOTCs coBpeMeHHble o3epa Hepo, Ianunuckoe, Uyxsomckoe, Jlybana,
BripTensips, [1ckoBcko-Uynckoe, MnbMens, Besoe, Ky6enckoe, Boxe
u Jlaya. Ho B YycioBHSIX CYXOro mO3[HeJeJHUKOBOIO KJjHMAaTa
3TH O3epa HMeJH ropaszno Gosee HU3KHE YPOBHH, uem Tenepk. Yacth
M3 HHMX Ha Kakoe-TO BpPeMSsl MOTIJIa BBICHIXaTb COBCEM. JTOT BOMPOC
He MoxXeT OhITb peuleH 6e3 NOAPOOHHIX CHENHaJbHBIX HCCJAENO-
BAHHH.
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Bo Bpemsl osnefieHeHUH CYLUECTBOBAJHK TaKXKe BHYTPHJIEIHHUKOBbIE
03epa, CO BCEX CTOPOH OKpYyXKeHHble JeaHuKaMH. VX OT/IOKeHHAMHU
ABJSAIOTCS, HANPUMep, JEHTOUHblE [VIMHbI Ha NOBEPXHOCTH 3BOHIIEB —
MNJOCKOBEPUIHHHbIX BO3BBILIEHHOCTEH C KPYTHIMH CKIOHAMH. DTH 03€epa
CYIIECTBOBAJIM €llle MEHbille BpeMeHH, YeM IMpHJIEeJIHHKOBBIE 03epa,
U K HACTOsIEMY BPEMEHH MOJHOCTBIO HCUE3JH.

8. O3epa, nodnepreie naelicTOYEHOBBIMU «ANAIOBUALbHOLMU NAOTU-

Hamuy. B Bogoc6opHoM OacceilHe o3epa XaHKa yCJOBUS H3OBITOYHOTO
yBJI2XXHEHHS] COXPaHS/JIUCh B TeueHHe JeAHUKOBBIX 3noX (Kopotkui,
[TaBmorkuH, 1983). B Banpaiickoe Bpemsl yMmMeHbIIeHHE CTOKA BhITe-
Kawoied U3 XaHnkalicKoid KOTJIoBHHBL p. CyHra4uu MpPUBOJAMJIO K TOMY,
uUTO B €€ [OJHHe HaKalluBajcs a/JlOBUH, MPHHOCHUMBIE peKamu
Yeeypu 1 Mynunxs. BosHukia annoBuanbHast MJIOTHHA, BhILIE KOTO-
po#i pasnuBasoch 6o/IbLIOE MEeJIKOBOAHOEe 03epo XaHKa. B rosouene
yBeJHYEHHE BJAXHOCTH KJAMMAaTa M CTOKA MPHBOAH/IO K pasMbIBY
NJOTHHBI M MaJeHHI0O YPOBHSI 03epa, a YCHJEeHHe 3aCyLIJHBOCTH U
yYMeHbIlIEHHEe CTOKa — K MOBLILIEHHIO YDPOBHSI.

I11. Foabwasn uacre cospemennbix 03ep B03HUKAQ Ha pybeice
RO30HEACOHUKOBBSL U 20A0YEHA B HHTEPBaJe BpeMeHH NPUGIU3HUTENbHO
12—8 Thic. JIeT Ha3aj NMON BJAHsIHUEM OGBICTPOrO H PE3KOr0 U3MEHEHHS
kauMaTa. Ha cMeHy XOJIOXHBIM U CYXUM YCJOBHSIM IPHIIIH TeIJble
Baaxkuble. [loTensieHne mpuBeso K TasiHUIO NOrpeGeHHOrO MepTBOro
JbIAa H MHOTOJIETHEH Mep3JoThl H 06pa30BaHHIO B pe3yJbTaTe 3TOr0
MHOTOYUCJEHHbIX 3aMKHYTBHIX KOTJIOBHH. Y BellUYeHHEe BJIaXKHOCTH KJIH-
Mara BbI3BaJO 3aHoJHEHHe KOTJOBHH BOLOH. B pesysabrate 3TOrO
BO3HUKJIH 03epa HeckoJbKHX noaknaaccoB. K omnomy m3 Hux (Illa)
OTHOCATCSI 03epa 064ACTU, KOTOPAs NOKPLLBAAACH 8aidatickum orede-
Henuem (tunsl 9—11).

9. Osepa 8 obaacTu 8asdaiick020 OasedeHeHus, BO3HUKULUE HA
mecre dosasdatickux nOHUNeHul peavega. BeposiTHO, B HayajbHbIe
MepHobl OJeleHEHH T ITH MOHUKEHHUS 3aMOJHSIUCE JIbJAOM U B HHX HJIH
COBCeM He HaKalMBaJ/CS MOPEHHBIH MaTepHaJ, HIH OH HaKalIUBaJCs
B MEHBIIHX KOJHWYeCTBaxX, YeM Ha COCeNHHX yuacTKax. [TorpeGeHHblil
B MOHMXKEHHSX J&1 HauydHaJg TasATh B KOHIE I03[HeJeJHHKOBbA.
B pesyJjbTare 3TOro BO3HHKAJIH HHOTAA O4YeHb [M1yOOKHE KOTJIOBHHBI,
npope3aioillie OJHH HJIH HeCKOJbKO MOpPeHHbIX ropu3oHToB (Ianbuene,
1974), a uHOrga Bpe3aHHble [Jaxke B JOYeTBEPTHYHbIe MOPOABI H
MOPOJbI KPUCTAMJIUYECKOTO PyHAaMeHTa. THUIIHUHBIM IPHMEPOM TaKOro
o3epa sBasieTcs 03epo KpacHoe, KOT/IIOBHHa KOTOPOTO Bpe3aHa Ha
150 m B moBepxHocTh LlenTpanbsHoro nnaro Kapeabckoro nepeuieiika
(A6pamoBa u np., 1966, [peiicep, 1967).

10. O3epa 8 KOTAOBUHAX MOPEHHbLX B038bLULEHHOCTEl 06JacTh
BaJ1aiiCKOTO OJIeIeHEHU ST, KaK MPaBHJO, He CBA3aHbl HENOCPEACTBEHHO
C AoJeIHUKOBHIM pesabedoM. OHH OKOHUATeNbHO C(POPMHPOBAJHUCH
B KOHUEe MO31HeJeJHHKOBbS W B Hauaje ToJoleHa [oc/le TasHHUs
MepTBOro Jpja. O3epa 3TOro THIA UMEIOT CaMble pasJMuHble pasMephl
B TJYOHUHBI.

11. Ozepa 8 nowuscenusax, no KOTOPbLM O08U2AAUCL OTOeAbHbLE
AONACTU AEOHUKO0B020 WyUTA, 3aHUMAIOT OGBIYHO HEryGOKHe KOTJO-
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BMHBI B Ipefenax IHa NPHAEAHHKOBBIX 03ep. Eciu ycTaHOBJIEHO, YTO
03€po CylLeCcTBOBAJO HelmpepbBHO HAYHMHAS CO CTAAMH IPHIEIHHKO-
BOT'O 03epa, OHO AOJKHO ObITb OTHeceHO K THNy 7. Ho B Go/blIHHCTBE
c/ydaes PUJEJHAKOBLIE 03€pa HCUe3aJsli COBCEM, a HOBbIE 03epa Ha UX
MeCTe BO3HHKaJHU Ha pybexxe O3 HeelHHKOBbs H IOJIOLEHA B Pe3ylb-
TaTe TasiHUS MepPTBOro Jbaa (ero 3jechb ObLIO TOpasjio MeHblle,
yeM B npejenax MOPEHHBIX BO3BBLILIEHHOCTEH) H YBEJHUEHHA BJaX-
HocTH KaumaTa. OueHb MHOTHE 03epa 3TOTO THNA K HACTOALEMY
BPEMEHH MPEBPATHINCH B TOPGDSAHHKH.

K apyromy mnogkaaccy III knacca (III6) otHocaTca o3epa
06.4acTU,: KOTOpPAsl He MOKpbIBajach Ba/NJaHCKUM OJI€JlCHEHHEM H
8 KOTOpPOU 66140 pacCnPOCTPAHERA UCHE3HYBUIAA HbLHE MHO20AETHAS
mepasora. B pesynbTaTe ee TasiHMS M YBeJHMUEHHH BJAXKHOCTH Ha
py6exxe mMo3aHeJeIHHKOBbSl M roJioileHa o6pa3oBaJjuch 03epa THIOB
12—13.

12. O3epa 8 KOTA0BUHAX, BO3HUKWUX 8 PE3YAbTATE TASAHUA MHO20-
AeTHel mep3a0Tsl, GbIH Herny6oku. bosabluas ux yacTb npesparTHaach
B GoJsioTa uau Gbljia chyllleHa NpH PA3BUTHH 3PO3UOHHOHN CeTH.

13. Kapcrossie u kapcroso-cyghdo3uonHbie 03epa BOZHUKIH 110Cie
TasiH¥sl MHOTOJIETHEH MEP3JIOThI, KOT/1a NOA3eMHbIe M0JI0CTH OCBOOOLH-
JUCh OTO Jbjaa. Hekoropble KOTJOBHHBI 3TOr0 THMA HMEWOT IJyGUHY
B HECKOJIBKO JECITKOB MeTpoB. K HX uucay npuHaajexkaT o3epa
Comuno (Hediwranr u ap., 1965), Cay6okoe (Poccoaumo, 1961),
Ceersiosip (Mypaseiickuii, 1923) u ap. Crenyer oTMeTHUTb, YTO 03epa
trna 13 BcTpeyaloTesi ¥ B 06/1aCTH BaJaAalCKOTO O/ leHeHHST, HO TaM UX
OTHOCHTEJBbHO HEMHOTO.

K rtperbemy mnogkaaccy IIl knacca (IlIB) ornocarcs osepa
obaactu, 8 npederax KoTopodl B Basngaiickoe Bpemst He 6bIJIO MHOTOJIET-
He# mep3sioThl. EnuHCTBEHHON NPHYMHOH NOSIBJEHUA 03ep Tam ObLIO

yBE€JUUYEHHE BJAXKHOCTH Ha ﬁv\@mxAm O3 AHeNeITHHKOBbSA H H‘O.:O:,m:muﬂ

K nmomknaccy IIls mpunamsexar ozepa tunos 14—16.

14. O3epa 6 noHumenusax, CO30AHHLLX JOA08bLMU NPOYECCamd —
IOPOBLIM BBHIBETPHBAHUEM HJIKH 00pa30BaHHEM [ecuaHbiX rpsif, AIOH
u 6apxaHos. Takue o3epa WHPOKO paclpoCTPaHEHEI Ha lore 3ananHo#
Cubupu u B ceBepHom Kasaxcrane. C u3BeCTHOH 10Jieil YC/IOBHOCTH
K 3TOMY THITY MOXeT GbITb OTHECEHO TaKke Apasnbckoe Mope. Mspenka
Takhe 03epa BCTPEYaJUCh TakxKe B GoJiee CeBepHbIX paidoHax, HO TaM
GOMBIIHHCTBO U3 HUX NMPeBPaTUIOCh B TOP(PSAHHKH.

15. O3epa 8 KOTA08UHAX, BOBHUKULUX 8 PE3YALTATE HEPABHOMEPHOU
akkymyasyuu 0earosusn u npoatosus. TRIHYHBIM IPHMEPOM TaKHX 03€p
asasoTcsl o3epa Kawmblmiosckoro sora (Boskos, Boakosa, 1982),
KOTOpble BO3HHUKJH B ApPEBHEH H0JHHE, IEPErOPOKEHHOH AeNI0BHAb-
HbIMH MepeMbluKaMHu.

16. O3epa Ha mecTe COAAHbLX KYNOA08 CYLIECTBYIOT B IIpefenax
[pukacnuAcKoH HU3MEHHOCTH. K ux YHCAYy OpHHAMIEKAT JbTOH
(Bacuabes, 1955), Backynuak (Cemuxaros, 1933), Munep. Iluraio-
IIlHe 3TH O3€pa BpeMeHHble BOJAOTOKH H NMOA3EMHBIE BOJAbI MPHHOCAT
B HUX COJH — MPOAYKTHI PACTBOPEHHS COJNAHBIX OTIOXKEHHH NEPMCKOTO
Bo3pacra. DBbicTpoe HaKomIeHHe O3€pPHBIX COJIEHOCHBIX OTJIOXKEeHHH
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BeIeT K H30CTaTHUeCKOMY NpOoru6aHHIo AHA KOTJIOBHH, 4TO ofecneyn-
BaeT AJIHTEJbHOE CYLIeCTBOBAHHE 03€D B re0JOrHYeCKOM MpOLLIOM.
Ho coBpemeHHbIe 03epa BO3HUKJIH TOJbKO B HayaJie roJioleHa B pe3yib-
TaTe yBeJIHUEHHUS BJIAXKHOCTH.

O3zepa caepnyioulero [V knacca 803Hukau 8 pe3yisrare nosvluleHUs
Ypoersi OKeana, KOTOPhIH B Banfalickoe BpeMms OblJ] HUXKE COBpEMEH-
Horo GoJiee yem Ha 100 M. [ojuHBI KpYHOHBIX peK, BIAAaIOIIHX
B OKeaH, GbLIM rJyb6oKo Bpe3aHbl. B6uausu GeperoBoil JHHHM TOrAa
CYLIecTBOBAJIH 03€pa, HO B pe3yJbTaTe MOCJAEAYIOUIEro NOLbeMa
YPOBHSI OKeaHa MX OTJIOXKEHHS OKa3aJHCh Ha MOPCKOM [He. YpOBeHb
OKeaHa GJH3KHH K COBpEMEHHOMY yCTaHOBHJCH 4—6 ThHIC. JIeT Ha3an.
B pesyabraTte 3TOoro o6pasoBajuch o3epa turnos 17 u 18.

17. O3epa-aazyno. BOZHHKAIOT B pe3yJbTaTe OTWICHEHHS OT MOpPA
3aJMBOB KOCaMH U TepechinsiMH. TakuWe osepa (JUMaHbl) LIHPOKO
pacmpocTpaHeHbl Ha no6epexxbe HepHoro v Azosckoro mopeit. B o3epa-
JIaTyHbl MO CYLIECTBY yxKe npeBpaTHanch Bucaunckuit 1 Kypuickuit
sanuBbl Baaruiickoro Mopsi. JlaryHsble o3epa yacTO BCTPeUaloTCA
TaKXe Ha HH3MeHHbIX rnobepexbsix CeBepHoro JleloBHTOro OKeaHa u
ocrpoBa CaxaJuH.

18. O3epa, nodnepreie 20A0UEHOBbLIMU QANIOBUANLHOIMU NAOTU-
Hamu, o6pa3yloTcsl B pe3yJjibTaTe TOro, YTO MOBbILIEHHE 6a3KCa 3D03HH
(pocT ypOBHSI OKeaHa) MPUBOAMUT K HAKOMJIEHUIO HAHOCOB B JOJHHAX
KPYIHBIX peK. B pesysabTare B LOJHHAX HEKOTODLIX MPHTOKOB BO3HH-
KaloT 3aMKHYThle KOTJIOBUHB. MexaHusm opMHUpOBaHHS TAaKHX 03ep
uccaenoBan Ha npumepe CpenHe-Amypckoii u Huxxkue-Amypckoi
penpeccuit (Koporkuit, [laBmiotux, 1983). OHM HMeIOTCS TakXke
BOu3K yctheB pek [ynas, Anaasips v Kamuarku.

Cjenyer OTMeTHTh, YTO HeGoJblIHE 03epa, BeCbMa CXOAHbIE C 03e-
pamu THnmoB 17 u 18, cyuiecTByoT Takxke Ha Mmo6epeXbiX KPYMHBIX
o3ep (Kacnuiickoro mopsi, OHexkCKOro o3epa u Ap.). TaM HX pa3BUTHE
onpenesieTcst KoieGaHUMH YPOBHS IVIABHOTO BOAOEMA.

Hakonen, k V Kjaaccy OTHOCATCH o03epa, KOTOPole APOCOANAIOT
BO3HUKATb 8 HACTOAWee gpems (TUlbl 19—24).

19. O3epa mopckux nobepescull, UCNBITHLBAIOWUX USOCTATUYECKOE
nodusrue, o6pasylTCsl U3 OTAENSIOLIHUXCA OT MOpsA 3anuBoB. OHH
pacrnpocTpaHeHbl B61H31 nobGepexxuii PuHckoro u PukKcKoro 3annsos,
Benoro mopsi 1 Kosibckoro mosyoctposa.

20. Ozepa peunoix oaun u deasT. ITO rjaaBHbIM 06pa3oMm o3epa-
crapuibl, GopMUpYIOLLHeCcsH NPH NpOpbiBax MeaHApoB. OO6bLIYHO OHH
OBLICTPO 3aNOJNHSIOTCS pPeYHbIMH HAHOCAMH BO BpeMsl MOJOBOAMH H
[IaBOJKOB, HO OTHeJbHble M3 HHX MOTYT CYLIECTBOBATb B TeYeHHe
JJTHTEJbHOTO BPEMEHH, 0COGEHHO eCJH HaxXOASATCA Ha HaANOHMeHHBIX
Teppacax.

21. Oszepa, 803HUKaiOWjUe 8 pe3yabTarTe TAAHUA COBPEMEHHOL
MHO20AETHEI MeP3A0Tbl, OUeHb LIMPOKO PAcIpoCTpaHeHbl B Mpeaesnax
HH3MeHHOCTeH Ha noGepexbsx CeBepHoro JIegoBHTOro okeaHa ¥
B LlentpanbHo#l JKyTuu. DTH 03€epa, KaK MNpPaBMJIO, HENO/TOBEUHBI.
B Llentpasibuoii SIKyTHH B OCYIIHBIIMXCH KOTJOBHHAX (anacax) osep-
HBI peXUM Yy»Ke He BO30GHOBJISIeTCH, a B 6Gojiee CEBEPHBIX paloHax
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OCYylIWBIIEECs [HO 03ep Inpomep3aer BHOBb. O6pasoBapuiasics
MEep3JI0Ta MOXKET HauyaTh TasTb, U 03epa Ha OJHOM M TOM Ke MECTe
BO3HHKAIOT HECKOJIbKO pas.

22. Bropuunsie osepa 8 npedesax 6040T 06pa3yloTcsi B Pe3yilb-
TaTe HEpaBHOMEPHOro pocta TOp¢sHON 3aJiexKH, B NIpefeaax KOTOPOH,
a Takxe Ha OKpauHax 00J0Ta MOTyT BO3HHKAaTb HeGOJblIHE H He-
ray6okue osepa.

23. O3epa 8 00AUHAX, NePe2OPONCeHHbIX 068AAAMU, ONONZHAMU UL
OTLONCEHUAMU CPAEBbLX NOTOKOS, 06pa3yloTest B ropax. CaMbiM H3BeCT-
HBIM 03epoM 3Toro tHma siBiasiercss Capesckoe Ha Ilamupe, Kotopoe
o6pasoBajoch B pe3y/jbrare rpaHiado3Horo ob6saja B 1911 romy.

24. O3epa, KOTAOBUHBL KOTOPLLX CO30AHbL AEOHUKOBbIM 8biNAXUBA-
HUeM U HaKOnAeruem NeOHUKOBLLX OTAONEHUL 8 20pax 80 8pems
«MaA0l Ae0HUKo80l dn0oxu», UMEIOT BO3pacT OOBIYHO He GoJjee He-
CKOJIbKHX COT JIeT.

Takum o6pasom, o3epa Haiued CTpaHbl MOrYT GbITb NOAPa3AeNeHbl
Ha b KJ1accoB (OJHH U3 KJIACCOB AeauTrcs Ha 3 mojakaacca) u 24 tuna.
K HekoTOpBbIM THIIAM NPHHALJIEKHUT [0 OJHOMY HJIH IO HECKOJIbKY 03€ep.
Ho B ux uucie HaxoasiTcsl KpynHeliline o3epa Halled crpaHbl. Uaiue
APYTHX BCTpeYaloTCs Majble M CpeiHHe o03epa, NpHHALJMekKallHe
K tunam 10, 13, 15, 17 u 20—22. MHorue o3epa coueraiT B cebe
yepThl HECKOJIbKHX THNOB. Tak, B KOTJIOBUHAX, CO3AaHHBIX JIEAHUKOBBIM
BblIaxUBaHHEM, 03epa MOTYT BO3HHKATb He Cpa3y, a TOJbKO Mocie
TasiHUSl MEPTBOrC JibJa U YBeJHYEHHUsl BJAXKHOCTH KJuUMara.

Bce nepeuunciiennble BhilIe THIBI 03€p CYLIECTBOBA/IH TaKXe B reo-
JoruueckoM mnpouwiom. Craenyer OTMETHTb, OJHAKO, YTO B TeyeHHE
roJIOLeHAa, a TaKXe BO BpeMsl MeXJIeJHUKOBBIX 3M0X KOJHUYeCTBO 03ep
M pasHoOGpasHe HX THIOB GbIIO OCOGEHHO BEJUKO. ITOMY CMOCOGCTBO-
BaJId Pe3KHE Nepexobl OT XOJOAHBIX K CYXHX YCAOBUH KOHIIA JIeAHUKO-
BOTO BpPEMEHH K TEelJIOMY M BJaXHOMY KJIUMAaTy MeXJELHUKOBHH H
ronoueHa. [locaenHu#t M3 TakuX pe3KUX MepexoA0B [POH3OLIe
10 Thlc. JieT Hasan.

Fnasa3

3BOJIOLLKUS O3EP NOA BJIHSHHEM
PA3BHUTHA HX IKOCHCTEM

Ha nporsixkeHuny nocaeaHux 9 Teic. JeT reorpaduuyeckas cpena
W3MEHsJIaCb B OTHOCHTENbHO HeGoabluux npepensax. Ha stor uaTep-
BaJ BPEMEHH NIPUXOMTCS BCS WJIH 3HAYHTEIbHAS 4acTb HCTOPHH 6OJIb-
IUHHCTBA coBpeMeHHbIX o3ep. [loToMy H3yueHUe «CaMOpa3BHUTHS»
03ep uMeeT oueHb GOJbIIOE 3HAYEHHE.

[IpencraBum cebe, 4TO 03epO CYLIECTBYET B HEH3MEHHOM reorpa@u-
MCCKOU Cpelle H B ero KOTJOBHHY He MOCTYIAOT HAHOCH, AOCTaBJsie-
Mble BaJalOMMH B 03€PO PEKaMy U PYUbsiMH U 06pasyioliuecs Opu
pa3mbiBe ero GeperoB; He H3MeHsIeTCsl BbICOTA [OpOra CTOKa o3epa H
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He NMPOMCXOAUT MOAHSATUH U onycKaHMi ero Geperos u AHa. Ho u B Ta-
KMX YCJOBHsIX o3epa OyAyT pa3BHBaTbCsi. B HHX HakKamiHBalTCA
NPOAYKThl KH3HEAESATENbHOCTH PACTEHHH U KHUBOTHBIX, 06pa3yIoLULHX
03epHbIe 9KOCHCTEMbI, H XeMOreHHble OcalKH. B pesy/abrare 3TOro riy-
OMHBl ¥ pasMepbi 03ep MOCTENEHHO YMEHbLIAIOTCS H B KOHIlE KOHLOB
OHHM NpeBpalLaTcs B 60/10Ta UM HCYE3aI0T COBCEM.

Pa3BuTHe 03ep B YCAOBUSIX OTHOCHTEIbHO MOCTOSIHHOH reorpadwu-
yeckol cpeibl MOxeT ObITh M3YyY€HO TOJNbKO ¢ MOMOIIbBIO aHa/lH3a
pPa3BUTHS O3€PHBIX 3KOCHCTEM.

ITepBbie HCCIe10BATENH 03D CTOIKHYJIHCh ¢ HaKTOM GECKOHEYHOro
pa3Hoo6pasusi 03epPHbIX 3KOCHCTEM, KOTOPbIE€ MOTYT CYILLECTBEHHO pa3-
JH4AThCsA, Ja)Ke ec.1d 03epa GJM3KH 110 BO3PACTY H MPOUCXOXKIEHHIO.
Takoe pasHooGpasue OGbACHSIETCST YPe3BbIYAHHON CMOKHOCTBIO KO-
cHCTeM 03ep, Tle CaMblM TeCHbIM 00pa3oM MepervieTaloTcs ¢usnde-
CKHe, XHMHUYecKue H GHoJorHyeckue npoiecchl. buosoruieckue siBjae-
HHSl B KaxK/JOM BOJHOM OObEKTe CK/IaAbIBAIOTCS B HTOre CJAOXKHEH-
Iero B3aUMOAEHCTBU S OTPOMHOTO UUcaa 0co6ell pacTeHHH, XKUBOTHBIX,
GakTepHuil, rpu6OB, NPHHALIEKALIUX KO MHOTHM COTHAM HJIH ThiCAYAM
BHA0B (Bunbepr, 1981). d10 upe3BbluaiiHO ycaoXKHAET pa3paboTKy
kaaccuduxaniu. BosHuKaeT He06X0AMMOCTb BblAeeHUS TeX JUMHOJO-
THYECKHUX MPOLECCOB, KOTOPbIE B NIEPBYIO DUEPelb OTPAKAIOT MPHPOL-
Hble CBOKCTBa 03ep. DTO MpexjJe BCEro NpoLecchl NpeBpalleHust Be-
utecrBa M s3Hepruu (Poccosnmo, 1964; ®@oprynaros, 1967). Croco6-
HOCTb aKKYMYJIHPOBATh U TPAHCHOPMHUPOBATh 3HEPTHIO U BEIIECTBO —
OHO H3 OCHOBHBIX CBOHCTB BOJOEMOB 3aMeJ/leHHOr0 BOA0OOMEHA.

Bce 3T mpouecchl 3aMbIKaIOTCA HA KPYrOBOPOTE OpraHH4eckoro
BellecTBa, KOTOPbIH OObefHHSeT GHOXHMHYECKHE MPOLECCh Ha BCex
TpOo(PUUECKHX YPOBHAX KAK B BOAHOH TOJILE, TAK H B JOHHBIX OTJIO-
xenusix (Bunbepr, 1962, 1972, 1979; Purdy, 1964; Kajak at al., 1972;
Morgan, 1972). Bo3MOKHOCTb HCIIO/Ib30BATh COOTHOLIEHHE TPeX Mpo-
1LeCCOB — MOCTYIJIEHHsT OPTaHHYECKOTO BelllecTBa M3BHE, ero o6paso-
BaHMsl M LeCTPYKLHH B O3epe — B KaUeCTBE BAXKHONO KPHUTEPHsT TUIH-
3auuH, Haubosiee MOJHO XapaKTepU3YIOILEro CYLIHOCTh Bojoema, He-
OHOKpaTHO o6cyxaanach B paborax JI. JI. Pocconumo (1964, 1976).
KoJsiHuecTBO HAKOMUBLIEroCst B BOJOEMe OPraHH4YeCKOro BellecTsa 3a-
BHCHT OT COOTHOLUEHHS] 3THX IPOLECCOB. :

VIHTEHCUBHOCTb KPYrOBOPOTa OPraHHYECKOro BeLIeCTBa olpefe-
J15ieT ypoBeHb 6HOJIOrHYECKOH TPOLYKTHBHOCTH 03€p, KOTOPbIH CKJIa/Lbl-
BaeTC B pe3yJbTaTe KU3HEeIesATeJNbHOCTH T'HJ ‘00HOHTOB BO BCed
CJ0XKHOCTH MX muuiesblx orHouweHu#l. Knmaccudukauun osep, OCHOBaH-
Hble HAa OGHONOrMYecKOH NMPOAYKTHBHOCTH, HOCAT OOGLIeIHMMHOJOrHYe-
CKHIl xapakTep. B 3TOM cOCTOMUT MX MPEHMYILECTBO [0 CPABHEHHIO
C ApYTMMH Kjac ‘MpHUKALHAMH, rJe 38 OCHOBY OepyTcsi reoMop(oJoru-
yeckHe, THAPOJOTHYECKHE, TEPMHUECKHE, XUMHYECKHEe H JpYyrde MoKa-
3atequ. B nanHoit paGore Mbl He GyLeM OCTaHaBJMBATHCS Ha Cylle-
CTBYIOLIMX KAacCHPUKAUUAX, 0630D KOTOPBIX HeTajbHO MPHBOAHTCA
B monorpaduu C. [1. Kuraesa (1984).

Jlesenue 03ep Ha OJUrOTPOGHBIE, ME30TPOHbIE, IBTPOPHbIE U UC-
TpodHble MOMYYHJA0 B HACTOsLLee BPEMsl IUHPOKOE pacNpoCTpaHeHHE.
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[lepBoHauasbHO 3TO JAe/ieHHE CBA3BIBANOCH ¢ 06ECIEUEHHOCTbIO 03€ep
6uorenHblMH 3jementamMu (Haymann, 1927). Temepp B ocHOBY ero
MOJIOKEHO ONpeje/eHHe YPOBHS GHOMOTHIECKOH MPOAYKTHBHOCTH 03€p
H COOTHOLIEHHS MPOAYKLHOHHBIX H [JECTPYKUHOHHBLIX NMPOUEccoB. IJTa
K1accupHKaLUs He sBJsSeTC yHUBepcajbHOH. DeccrmopHo, mnpas
J1. JI. Pocconumo (1967), KoTopbl# mucad, 4To 6yayuu pazpaboTaHHON
nepBOHAYaJNbHO I/ eBPONeHCKUX 03ep B 06JacCTH paclnpocTpaHeHHs
YeTBePTUUHBIX OJie[leHeHHH, OHA He BCerja NpHMeHMMa K 03epaM Apy-
rux ob6gacrefl u wupor. Kpome Toro, npoayxiinoHHo-GHOOrHUECKEA
THITOJIOTHS, €CTeCTBEHHO, He OXBaThlBaeT o3epa, TJe npeobaanaior
mpolecchl NpeBpallleHuss U HAKOIIEHHS MHHepaJbHBIX CoJel, o6pa3o-
BaHUH Keje30MapraHueBblX pya U T. A. Bornpocel THAM3aLKH H KJac-
cuHUKalMH 03ep L0 CHX MOP OCTalTCs HauboJee akTyadbHbIMH B JIHM-
HOJIOTHH, TaK Kak OOIUENpUHATOE [e/eHUe He OXBaThbiBaeT BCEro Hx
pasHoo6pasus. OnHako B gajbHelieM Mbl 6yaeM OnHpaTbCs Ha jeJsie-
HHE 03ep [0 UX TPOPHH.
* PaccMOTpPHUM NpHUYMHBI BOSHUKHOBEHUS Pa3JHUHBIX 3KOCHCTEM 03€p.
Honyckass U3BeCTHYIO CXeMaTH3alHl0, MOXHO BbIAEIHTb C/AeAYIOLIHe
BHeUIHHe PAaKTOPbl, OKA3bIBAIOLIHE CYIIECTBEHHOE BAUSIHHE HA HANpaB-
JEHHOCTb OCHOBHbIX MPOLECCOB B 3KOCHCTEME — 3TC BJIMSIHME BOJO-
cOopa, xapakrepa BHelllHero BoAoo6MeHa, (opMbl 03€pPHOH KOTJIOBHHDI
(Pocconumo, 1967). Bonublie 3kocucteMbl (POPMHPYIOTCS MOJ BO3/€H-
CTBHEM MPHPOLHOH Cpedbl, CTPYKTYpa KOTOPO#H NoJBepKeHa YeTKO Bbl-
pa>keHHOH 30HAJNbHOH H3MEHUHBOCTH. 30HAAbHbIE (AKTOPBI BKIIOYAIOT
KJIHMAaT, PacTUTENbHOCTb, THI MO4YBeHHOro mnokposa. [lpu usyuenuu
JIHMHOr'€He3a TMpex/Je BCEero BbIAABISIOTCS 30HA/NbHbIE OCOOEHHOCTH,
CBsI3aHHbIE C reorpagUyecKuM pas3melleHHeM 03ep: H3MEHSIOTCA Tell-
JIOBble M JHepreTHdecKHe Pecypchl 03ePHbIX 3KOCHCTEM, H3MeHseTCd
TaKXKe pa3Mep roA0BOr0 CTOKA — OJHOIO H3 OCHOBHbBIX KOMIIOHEHTOB
MPUPOAHOH Ccpeabl, depe3 KOTOPbIi OCYLIECTBJASIeTCS CBsI3b 03epa
¢ nuraoulel ero Bogoc6opHo# miotaablo. OTcioga 30HadeH U BOAHbIH
6asaHc 03ep, paclpejeleHle 03ep 10 3TOMY [10Ka3aTeJql COOTBeT-
crByeT reorpaduueckoét 3oHasgbHOCTH (Borocaosckuit, 1960). Tun
MOYBEHHOrO MOKPOBa OKa3biBaeT 3HAUUTENbHOE BJMSIHHE Ha XUMHYe-
CKHH COCTAB MOBEPXHOCTHBIX BOJ, OCOOEHHO Ha HUX MHHEepaNH3alHio
(Anekus, 1970). [lo uaMeHeHHI0O MUHepaaM3aL UK BOABI 03ep C ceBepa
Ha tor B npeneqax CCCP M0XHO BBIAENHTH ueTblpe THAPOXHMHUUE-
ckue 30Hb (Bapanos, 1962). 3oHanbHble paKTOPhl NPHPOLHOH CPEbI
onpenensiioT U 30HaJbHble pa3Juyusi GUOJOTrHYEeCKOH MPOAYKTHBHOCTH
BOJOEMOB, YPOBEHb KOTODOH B LeJIOM BO3pacraeT ¢ ceBepa Ha IoOr.
30HANBHOCTb pACNpEfeNeHUsT THIIOB 03€P MOXKET HapyLIaThcs a30-
HaJabHbIMH PakTopaMu. K HUM ciegyeT OTHECTH reosOrHyecKoe cTpoe-
HHe, reOXUMHUECKHe IPOLeCcChl, XHMHUIO N0UYB, pesibed, CTpOeHHe KOTJA0-
BHHBI 03€pa, I'YCTOTY PYCJIOBOH CeTH. DTO NPHBOAUT K HEOOXOAUMOCTH
avaau3a ycaosuil GopMHUPOBAHUS O3EPHBIX IKOCHCTEM MO OTJAENbHbIM
perioHaM BHYTPH 30HBl. B npuHuume Takof MOAXOA OblI MOJOXKEH
# OCHOBY peruoHasbHOH ruapobuosorud 3. Haymaunna (1927) u 6uo-
aumuonorndyeckoit kaptet CCCP C. B. I'eppa (1962). ExurcrBy 30-
HAJbHBIX M a30HAJbHBIX (PAaKTOpOB HaHOOJee MOJHO OTBevyaer reHe-
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THYECKH OJHOPOAHAsI TEPPUTOPHUS — reorpaduueckuil JaHawmagr.
Osepa pasjuuHbIX JdaHAWA(PTOB HMEIOT CBOH OTJIHUYHMTE/NbHbIE OCO-
6enHocTH. Passiwude B JaHAwadTHOH CTPYKType BOAOCOOpDHBIX Oac-
Ce{HOB OTpa’KaeTcsl Ha XMMHYECKOM H GHOJIOTHYECKOM pexkHMe 03ep,
6JM3KHUX 0 MOP(OJSOrHUECKHM H MHAPOJOTHYECKHM XapaKTePHCTHKAM
(dpa6kosa, ®opiu, 1975; Tamowaiituc, 1975; Beankopeukas, dpa6-
KoBa, 1977).

PaccmarpuBasi xapakrep 03epHbIX NPOLECCOB KaK (PYHKIHIO BOJO-
cOopa, Mbl MpeXjAe BCEr0 HMEeM BBHMJY BeCb KOMIUIEKC YCJAOBHH
MOOHIH3alHK H JOCTaBKH BellecTBa ¢ Bojoc6opa B o3epo. Jlaua-
iwadTHbIE YCJIOBUS ONPEENSIOT KaK KOJIHYeCTBeHHbIH H Ka4eCTBeHHbIi
COCTaB a/lJIOXTOHHOTO OpPraHHYeCKOro BellecTBa, TaK H aBTOXTOHHOIO,
3aBUCSALLEr0 OT MNOCTYNJeHUSS OWOTeHHBbIX 3JE€MEHTOB H MHKpO3Je-
MEHTOB.

B Hacrosiiiee BpeMsi 60/1bl10€ BHUMaHHe yaenseTcsl CTOKY KaK ¢ ax-
TOpy GUoMOrHUEeCKOH NMpoAyKTHBHOCTH. HIupoKo Hcnoab3yloTCs noKa-
3aTesn yaeJbHOro Bogoc6opa H ycjoBHOro Bojoo6meHa. Co CTOKOM
B 3HAUHTEJbHOM CTEMEHH CBA3aHBl FOLOBble H MHOTOJIETHHE KoJsieGaHUs
NPOAYKTHBHOCTH MJaHKTOHa W OeHtroca (Hukosae, 1958; Kuraes,
1984; Schindler, 1971).

B npepenax opHoro naHpwadTa PasiHuMs B 3KOCHCTEMaX BOLO-
eMOB 00YycJ/IOBJIeHb BeTHYHHOH BHelLIHero Bogoo6meHa, Gpopmoi 03ep-
HOH KOTJIOBHMHBI, NJOLLAJAbl0 BOAHOTO 3epkaJja, riy6uHOH, 06beMOM
BoaHO# Macchl. Co cTpoeHHeM 03epHOH KOTJIOBHHBI TeCHeHIIHM o6pa-
30M cBfi3aHbl GOPMUPOBAHHE BHYTPEHHEro BOJLOOOMEHA 03epa U CTPYK-
Typa ero BoaHo# Macchl. Posab JHTOpasibHOH 30HBI, ONpenensieMoi
CTpOEHHEeM KOTJIOBHHBI, BeJHKa B (OPMHPOBAHHH COOOLIECTBA MAKPO-
¢ HUTOB, UTO B CBOIO OUepe]b MOXKET ONpPEeNeJUTb HANPaBJIEHHOCTb pas-
BUTHSA 03epa JIH6O 1o GUTONJIAHKTOHHOMY, JHG0 MO MakKpOPHTHOMY
tuny (ITokposckasi u ap., 1983). HeTko onpenensercss Takxe 3aBUCH-
MOCTb YPOBHSI 6HOJIOTHUECKOH NPOLYKTHBHOCTH OT MOP(OMETPHH 03€p:
Yy MeJKOBOJHBIX 03€p 3TOT ypPOBEHb BCerja Bhille, ueM y rayGoko-
BonHbiXx (JIpa6koBa, CopokuH, 1979).

BuimsiHie 30HaJIbHBIX H a30HaJbHBIX PAKTOPOB Ha 3KOCHCTEMY 03€p
He BCerja JIerKo NpOoCJ/eKMBaeTCsl, IOCKOJIbKY BHYTPEHHHE JTHMHOJIOTH-
yecKHe npolecch 06/1afai0T HEKOTOPOH aBTOHOMHOCTBIO. O C/I0KHOCTH
CBSI3M 03epa C OKpyKalouleil cpelofi rOBOPDHUT peakKUHsi BOJAHBIX 3KO-
CHCTEM Ha aHTpOIloreHHoe npeoGpa3oBaHHe HX Bojoc6opos. [lpu
AHTPOIOreHHOM H3MEHEHHH JaHAWadTHOH CTPYKTYypbl BOAOCOOPOB
(cBeseHHe Jieca, pacnallika, HCIoIb30BaHHEe MHHepasbHbIX ya06peHHH
H pa3BHTHe KUBOTHOBOJCTBA) MEHSIETCH CKOPOCTb MOCTYIVIEHHS
B 03epa GHOTeHHbIX 3JeMeHTOB. [locTyn/enue nocjeiHHX He Bcerga
BbI3bIBAET [IPONOPLHOHAJNbHOE H3MEHEHHEe YPOBHS GHOJIOTHUECKO#| mpo-
JYKTHBHOCTH BOJOEMOB, UTO B 3HAYMTENbHOH CTEMEHH 3ABUCHUT OT
BHYTPEHHHX MPOIECCOB B 03epax: OT aKKyMYJsIIlHH GHOT€HHBIX 3JI€MEH-
TOB JOHHBIMH OTJIOKEHUSIMH, CKODOCTH UX 060pauyHBAaEMOCTH, OT Kaye-
CTBEHHOTO COCTaBa I'HAPOGHOHTOB.

CJI0XXHOCTb TPOLECCOB, MPOTEKAOILUX B 03epe, MpPHBea MHOTHX
uccjenoBaTesiell K paCCMOTPEHHIO 03epa Kak 060C06/1€HHOH CHCTEMBI,
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CBOEro pola MHKpoKocmoca. B Hacrosiliee BpeMsi OlIHGOUYHOCTh 3TOH
KOHUENLHMH J0Ka3aHa, TeM He MEeHee He OTPHLlaeTcsl HEKOTopasi aBToO-
HOMHOCTb O3epHbIX npoueccoB. B mepsyio ouepeab oHa ob6ycJioBJieHa
cleMPUKORH GHONOTHYECKHX H GHOXMMUYECKHX npoueccoB. [lJs Bcex
'H/IpOGHOHTOB XapaKTepHO NpHcnocob/ieHle K U3MEHEHUSIM OKpYKalo-
el cpejpl, OCHOBAaHHOE HA U3MEHEHHH MCTOUHHKOB NuTanus. Muorue
BHAbl HA PA3JIMYHBIX 3Tanax OHTOreHe3a yJOBJETBOPSIOT CBOU NOTPe6-
HOCTH THUIeH, NoJy4aeMOH C pasHbiX TPOdHYECKHX YpOBHe#d. ITO
NPHBOLHUT K TOMY, YTO, HECMOTPS Ha 3HAUYHTENbHbIE KOJeGaHH S YUCTEH-
HOCTH pas3JIHYHBIX THAPOGHOHTOB, He BCerga NPOMCXOASAT CMeHbl GHO-
ILEHO30B, YTO XOPOIIO OGBACHHMO, €CJIM paccMaTpUBaTh UX KakK caMo-
peryaupywoiunecs cucrembl (I[Tupoxnuukor, 1973). Oxunaxko osepa He
o6nanamTt 6ecnpene/ibHOH YCTOAUHUBOCTBIO. [l/IHTe/NbHBIE BO3efCTBUSA
IOCTENEHHO MePeBOAAT WX B ApyrHe TpodHuecKHe KaTeropHH.

Mo HO mpejcTaBUTh CeAyIOLLYI0 0606IIEHHYIO KAPTHHY Pa3BUTHS
03ep; MO Mepe HAKOMJIEHHS OPTaHHYeCKOro BellecTBa 03epa Iepexo-
AAT OT OJMHUIOTPOMHOro THIA C HH3KMM YDPOBHEM MPOAYKTHBHOCTH
K M€30- H 3BTPOQHOMY THIIAM CO CPEAHUM H BbICOKHM YPOBHEM MPOAYK-
TUBHOCTH H JaJjiee K JUCTPOPHOMY THITYy. DTa CXeMa OCHOBLIBAETCs HA
npeacTaBieHut 06 03epe Kak akKKyMYJIITOpe BEIeCTBa, KOTOPOe ydacT-
ByeT B OHOJIOTHYECKOM KPYrOBOPOTE M MOCTENEHHO HaKallIHBaeTcs
B 03epHOH KOTJIOBHHE. Bpemsi passutus o3epa 10 3TOH cxeme oyeHb
CHJIBHO Bapbupyer. B oHUX ¥ Tex Ke JaHIWAaTHLIX YCIOBHSAX HErJy-
Gokue o3epa GeicTpee MepexoAsT B CTaiui0 3BTpodHpoBaHus. B Ha-
cTosillee BpeMs OOJIbIIHHCTBO 03ep B PafOHaX C PA3BUTHIM CENbCKUM
XO35IACTBOM H 'TPOMBIIIEHHOCTBIO MMOABEPraloTCcsi 3BTPOPHUPOBAHHUIO,
8 B HEKOTOPBIX Cy4yasix U JHCTPOPHUPOBAHHIO, KOTa OCOOEHHO Pe3KO
COKpaULalTCsi AECTPYKUHOHHbIE NMPOLECChl, YTO MPHBOAUT K PE3KOMY
YMEHbLIEHUIO TJYyOHH 03epa, a 3aTeM H K MX HUCUYE3HOBEHHIO.

Uro Xe MPOMCXOAUT B IKOCHCTEME B MPOLECCE 3BOJIOIHMH 03epa?
Bce skosoruueckHe CHCTEMbl CTPEMSITCH K PABHOBECHOMY COCTOSIHHIO.
[locsienoBaTtenbHOCTE Pa3BHTHSI SKOCHCTEM HampaBjeHa Ha yCloXKHe-
HHE OpraHu3aulMM 3TOH CHCTEMbI U YCOBEPIUIEHCTBOBaHHe MeTabo Hue-
ckoit s pextuHocTH (Oaym, 1975). U To u apyroe nocturaercs B cTa-
GUIH3UPOBAHHOM 9KOCHCTEMeE, KOTOpasi XapaKTepU3yeTCs MAKCHMYMOM
CHMOHOTHYECKUX B3aHMOJEHCTBHH MeXXJy OpraHd3MaMu Ha eIHHHILY
HMEIOILLErOCs 9HEPIreTHYECKOro MOToKa. TakuM 3KOCHCTEMAaM MPHCYLUH
pasHooOpasye opraHu3MOB, IKOHOMHUUHbLIH O6MEH BelLeCTB, MHOTOUHC-
ACHHDBIE SHEPTeTHYECKHE MYTH, CJAOXKHbBIE MMULILEBble MepenaeTeHHs], HU3-
Kasi s3HTponus. Bece 370 06yc/0BJAHBAET BLICOKHE 3alUTHbIE CBORCTBA
9KOCHCTEMBI.

[To mepe pa3BuTHA NpoLUECCOB 3BTPOPHPOBAHHA 00bEM MHTATEb-
HLIX BellecTB B cHcTeMe yBeaunuuBaercs. [lpu Bospacranud obbema
MHUTATeNbHBIX BELIECTB HA NIePBHIX 3TANaX COXPAHSETCS HX PABHOBECHE

¢ pa3BUBAalOIUUMHCA opraHudmamu. HapyiieHne paBHOBeCHSI 3KOCH-

CTeMbl BCJIEJCTBHE OrPAHMYEHHS Pa3BHTHS NMOMYJASIUHA TeTepoTpod-
HLIX OPraHH3MOB (B MepBYIO ouepeab GaKTepHUit) MPOUCXOAHT MO JOCTH-
MEHUH BEPXHEro mnpejesna CKOPOCTH ACCHMUJISLUMHE HMH MHUTATENbHBIX
scinectB (I'epunr, 1976). 9To NpUBOAUT K OTCTABAHHIO A€CTPYKLHOH-
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HBIX MPOIECCOB OT MPOAYKUHOHHbIX, @ CJI€l0BATENbHO, K HHTEHCHBHOMY
HaKOMNJEHHIO B 03epe opraHuyeckoro seuiecrsa. Hapyuienue c6anau-
CHPOBAHHOCTH 3KOCHCTEMBI BJeUeT 3a COOOH pe3KHe U3MeHEeHUsT UHTEeH-
CHBHOCTH MPOUECCOB He TOJbKO B BOJAHOH TOJLUE, HO U B JOHHbIX OTJIO-
JKeHHX, YTO NMPUBOAUT K BO3PACTAHHIO TEMNOB OCaJKOHAKOMJEHHS H
YBEJHUEHHIO COJLEpXKaHHS OPTaHHUYECKOro BelleCTBa B JOHHBIX OTJIO-
KEeHHSAX, OCOOeHHO TaMm, TAe IOCTyNJ/eHHe TePPUreHHbIX 0CalKoB
He3HauuTesNbHO. [lpouecc 3BTpodupoBaHHua B pe3ysbTaTe YCKOPEHUS
OCalKOHAKOIJIeHHs] YCHJIHBAETCSH, TaK KaK pasMepbl H riy6UHBI 03ep
yMeHblatores. O3epHble 3KOCHCTEMbBl Ha NOCJeIHUX 3Tanax 3BTPOdH-
poBaHus MepexoaAT B 6osiee IPHUMUTHBHOE COCTOSIHUE: B HUX COKpallla-
eTcs BHJOBOe pa3HoobGpasue TMIpPOOHOHTOB.

Ilpenennl ycTOHUMBOrO CYLIECTBOBAaHHS 3IKOCHCTEM 3aBHUCSAT He
TOJIbKO OT CTaAHH Pa3BUTHUA, THAPOJOTHYECKHX M THAPOXHUMHUECKHX
0COGEHHOCTEH 03€ep, HO H OT MX 30HAJBHOTO PACIOJMOXKEHHS, OT TOTO
KOMIJIeKca reorpaduueckux (PakTopoB U JHUMHOJOTHYECKHUX YCJIOBHH,
KOTODPBIH (DOPMHUPYET CTPYKTYPY H OCOGEHHOCTH 03epHO#l SKOCHCTEMBbl
(Pocconumo, 1977). Ecan paccMaTpuBaTh 3BOJIOLHMIO 03€P B UCTOpHYE-
CKOM IJIaHe, TO YKa3aHHas cXeMa Pa3BUTHS 5KOCHCTEM MOXET Hapy-
IIaThCA MPHU H3MEHEHHH BHELIHHX (PAKTOPOB: Pe3KUX KOJeGaHUsIX KJlU-
maTa, 4To BJledueT 32 cOOOH mepecTPOHKY JaHAMAPTHOH CTPYKTYPHI
BOJI0C60pPOB, H3MEHEHUAX MOP(HOMETPHUECKHX TOKa3aTesell o3ep U T. A.

AnTponorenHoe BO3I€eHCTBHE CONMPOBOKAAETCS CTPECCOBLIMU U3Me-
HEHHSAMH O3EPHBIX 3KOCHCTEM. IDBTPOGHPOBaAHHE 03€p NMOJ BJHUSHHEM
TaKOTO BO3JEHCTBHA HIeT, KaK IPaBUJ0, HHbIM NyTeM, UeM NMPHPOLHOE,
XxoTs obl1asi cxeMa pa3BHTUS coxpaHseTcs. BoT mouemy Bblpensiercs
ocobasi  006JacTb JIMMHOJOTHH — HCCJA€JOBaHHE aHTPOIOreHHOTO
3BTpodUpOBaHUA 03ep, 3aKOHOMEPHOCTH KOTOPOT'O TPYAHO MPOrHO3H-
poBaTb HCXOASl TOJBKO M3 3HAHUH MPHUPONHBIX NPOLECCOB 3BOMIOLHH
osep. BospeficTBHe x0351ficTBEHHOM JeSTETbHOCTH Ye/JIOBEKA HA BOJHBIE
00'bEKTHl MPHUBOAUT K TOMY, YTO K NMPHPOJHOMY pa3HOOGpasuio 03ep
106aBJasI0OTCA 03epa, 5KOCHCTeMbl KOTOPbIX MOLBEp:KEHbI CTPeCCOBLIM
aHTPONOTEHHbIM H3MeHEeHHSIM.

I'oBopsi 06 AaHTPOMOreHHOM 3BTPO(UPOBAHUU 03€p, Mbl HMeeM
B BUAY IIPeXJe BCero yBeJHyeHHe NOCTyN/NeHHs1 GUOTEHHbIX 3JeMEHTOB.
3arpsisHeHHe BOZOEMOB CBSI3aHO C NOCTYTJIEHHEM BEILECTB, UYK/bIX
3TOH 3KOCHCTEME, MPEeXKAe BCero TOKCHUECKHX BEUIeCTB, OpraHHUYeCKHX
BelleCTB HeGHOJOTHYECKOro IPOHCXOXKIEHUS. XOTH 3IKOJOTHUYECKHH
3(dexT, BbI3BAHHbIH TaKUMHU BeLIECTBAMH, cjaenyeT oblledl cxeMme
HapyWeHUHA CTPYKTYPhl S5KOCHCTEMbI, BEI3bIBAst MEPEXOL ee OT CTabuJlb-
HOT'O COCTOSIHHSI K HecTaGu/IbHOMY, 5TH U3MEHEHHs UMeloT GoJsee ray-
60KH¥ XapaKTep H 4acTo HeoOpaTUMBbI, 3arpsi3HeHHs1 BOJOEMOB B OT-
JIHYyHe OT aHTPOIOTE€HHOTO 3BTPOPHUPOBAHUSI MOXKHO H30€xKaTb B pe-
3yJbTaTe T€XHOJOTHUECKHX U APYruX IPHEMOB, IO3TOMY Ha 3TOM BHUIE
U3MEHEHH ! 3KOCUCTEM B JaHHOH paboTe HET MPHUHH OCTAHABJIUBATHCS.
UTo KacaeTcss aHTPONMOreHHOrO 3BTPO(GUPOBAHHS, TO €ro usbexaTth
uype3BblYalHO CJ0XKHO, INOCKOJBKY OHO SIBJfIeTC NOOOYHBIM CJhej-
CTBHEM XO3fAHCTBEHHOH AESITeJIbHOCTH YesI0BeKA He CTOJILKO Ha CaMOM
BOJ0€ME, CKOJBKO Ha ero Bojgoc6ope. Ho 3To He Hck/04YaeT BO3MOXK-
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HOCTH yIpaBJieHHsi STHMH NPOLECCAMH U B TO XKe BpeMs TpeOyeT Bblpa-
60TKH KpHTEpHEB OOE,ED.:?IOM OUHEHKH — CTeleHH COOTBETCTBHA CO-
CTOSIHMSI 03ep MHTEpecam PalHOHaNbHOTO IpHpoaonoab3oanus (Kon-
craHTuHoB, 1981, 1983).

Hrak, MHOroOGpa3ie 3KOCHCTEM 0O3ep ABJSETCH PE3YJbTaTOM 3BO-
JIOLLMHU 03€p B KOHKPETHBIX YCJAOBHSIX OKpY)Kaiouled cpeabl, Bo3ael-
CTBHSI HA HUX BCEH COBOKYMHOCTH 30Ha/NbHBIX U 230HAAbHBIX PAKTOPOB.
Jto MHOroo6pasne BO3pPACTAeT B Pe3y/bTaTe aHTPONMOTEeHHOro uame-
HeHUs] BOAHBIX 3KocHcTeM. B Hacrosillee BpeMs aKTyaJjbHbIMU SIBJSA-
I0TCSl KaK npo6JjeMbl BhISIBJAEHUS] 3aKOHOMEPHOCTEH (hOpMUPOBAHUSA
KOCHCTEM B 3aBHCHMOCTH OT JIaHAWA(THBIX YCAOBHH, TaK H Mpob-
JIeMbl IEPeCTPOAKH BOJAHBIX 3KOCHCTEM B pPe3ysbTaTe aHTPOINOTeHHOTO
BO3/IeACTBHSA HAa OCHOBE eTAJbHOIO U3YyUeHHS MPOLEeCCOB HAKOMICHHAS
BellecTBa B 03epax. YuerT 3THX BaxKHefluXx (akTopoB pas3BUTHSA 03ep
no3BoJsieT 06OCHOBAHHO CYAUTb O TOM, YTO NPUBOLUT K H3MEHEHHIO
COCTOSIHUA 03epa — H3MEHEeHHe BHEIUIHHX YC/JIOBMH WM HOpoLecchl,
NPOMCXOASHE B CAMOM 03€pe MPH OTHOCHTENbHO MOCTOSIHHBIX YCJ0-
BHUSX.

Fmasa4

®AYHA O3EP KAK HCTOYHUK CBELEHHMHA
Ob UX UCTOPUH

B suTeparype MMelOTCS MHOrOYMC/EHHble CBEJEHHs MO GHO-
reorpacuu 03ep, UCTOPHH (DOPMHUPOBAHUSI H Pa3BHTHA HX (JODPH U
¢dayHbl. DT CBEJEHUSA UPE3BLIUAHO BAXKHBI AJsT BHISICHEHHMS] UCTOPUH
03€p. Haubosblee 3HayeHne UMEIOT TPU pasjesa Guoreorpaduy KOH-
THHEHTAJbHBIX BOJOEMOB: YUeHHEe O PA3HOBPEMEHHOCTH BCeJIeHHUS Opra-
HU3MOB B KOHTHHEHTaJbHblE BOLOEMbI, CHCTEMATHUecKas (GuorareHe-
THueckasi) Huoreorpadus U skosnoruyeckas 6uoreorpacdusi. Mcmnogb-
30BaHHe HJEH H METOJOB Ka)KJAOTo U3 3THX pa3aenos Guoreorpaduu
MO3BOJISIET BHISIBUTb Pa3/iHYHbie CTOPOHbI MCTOPHH O3ep.

PasHoBpeMeHHOCTb BCceNleHUs] OPTaHU3MOB B KOHTHHEHTaJ/bHbIE BO-
J0eMbl paccMaTpPHUBaeTCst BO MHOTHX paborax. Xopollo H3BECTHO, 4TO
4yacTb OPraHMW3MOB NPOHUKAA B KOHTHHEHTAJbHble BOJOEMbI U3 MOpH,
rie Koria-to KU UX NpeiKH, TOrJa Kak Apyrasi BCequaach C CYLIH.
[TepBbiX NPUHATO HA3bIBATb N1€PBUUHOBOLHBIMH, BTOPbIX — BTOPHYHO-
BOAHbIMH. [IpHMepom mMOCAeNHHX MOFYT C/AYXKHTb MHOTOUYMC/IEHHbIE
BOAHbIE HACEKOMbIe, & TAKXKe JIErOYHble MOJIJIIOCKH.

Y nepBHYHOBOAHBIX OPraHU3MOB PA3HOBPEMEHHOCTb BCEJIEHHS U3
MODPSI MOXKHO MPOCJIEAHTb 0 PALY 0COGEHHOCTEH M B MEPBYIO OUepeshb
MO CTemeHHu HX TAKCOHOMHUECKOro POACTBA C MOPCKUMU POPMAaMH H MO
CTEeNeHH OCBOEHUs TpynmoH pasHooGpasus YCJIOBHE, HMeELHXCA
B KOHTHHEHTaJbHbIX Bojoemax. [logpasneneHyue npecHOBOAHbIX MOJ-

_JIIOCKOB Ha 3TOH ocHoBe Obuio paspaborano [. I'. MaptuHCcOHOM

(1958, 1967) u f1. U. Crapo6orartosbim (1970). Heuro nono6Hoe (xo1s
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H C HCIIOJIb30BAHHEM APYTHX TePMHHOB) pa3pabotanu Maitepc (Myers,
1938, 1949) u banapecky (Banarescu, 1975). SI. . Crapo6oraTos
u [1. BanapecKy mbITalOTCs pacrnpocTpaHUTb NMPHHATHIE MMH CXeMbl Ha
BC€ IPYNIlbl MePBUYHOBOLHBIX XKHUBOTHbIX.

Paccmorpum cHavyana cxemy Mapruncona—Crapo6oraTona,
BBeJsl B Hee HEKOTOpble NOGABJIEHHS B CBSI3H C HAKOIJIEHHEM HOBBLIX
¢akros. Camble nepsbie BCeJleHIbl B KOHTHHEHTA/IbHbIE BOJOEMbI H3 MODS
(apxeosiMMHHYECKHE OPraHH3Mbl) MPOSIBJASIOT CaMble cabble TAKCOHO-
MHYeCKHe CBSI3H C MOPCKHMH opranusmami. Yaiue rakue B3 BOoG1ile
OTCYTCTBYIOT. Tak, cpefid O/HOK/IETOUHbIX NPECHOBOAHBEIX (POTOCHHTE-
3HPYIOLLHX OPraHU3MOB, OGbIYHO HA3BIBAEMbIX BOJAOPOCAAMHU, HMEIOTCS
lieJ1ble TAKCOHBI BBICOKOTO paHra (y 60TaHUKOB OHH 30BYTCSI OTAe/qaMH
1 [0 PaHTy NPUMEPHO COOTBETCTBYIOT THIAM B 300/I0THH), COBEPLIEHHO
He npeacTas/jeHHbie B Mope. K ux uyucay orHocsrcsa oraensl Cryptop-
hyta, Vacuolariophyta, Eustigmatophyta, Euglenophyta v Hekotopble
Apyrue. BoisiBiieHHe HX CBs3eH ¢ MOPCKHMU OpraHu3MaMu GyaeT OfHO-
BPEMEHHO H BbISIBJEHHEM CBsi3ell MeXXAy oTaenaMu. B cyunocry, noyTH
He CBfI3aH C MOPCKHMH OpraHH3MaMM H KJacc 3ejeHblX Bojaopocsaeit
Euchlorophyceae. Ero Mmopckue npefcTaBUTeNH MIONMAJH B MOPE yiKe U3
npecHblx Boa (BuHorpagosa, 1984). Kpome Bogopociieil K 310 Xe Ka-
TErOpHY, BO3MOXKHO, OTHOCATCS M HEKOTOpbie TPYMIMbl OPOCTEHILHX,
TAKCOHOMHYECKHE CBSI3M KOTOPbIX 06CYyX/[aTh elle TPYAHee.

B 3kojorniueckoM OTHOINEHMH Ha3BaHHbIE BHILIE OPraHU3Mbl
OCBOHJIH IPAKTHUYECKH BCEe pa3HOOGpa3He yCaA0BHI B KOHTHHEHTATbHbBIX
BOJAOEMAaX, a B reorpadHyecKoM LIHPOKO pacClpOCTPaHEHbl [0 BCeM
KoHTHHeHTaM. [lpaBoMepHO INpeAnoNoKUTh (MaJEOHTOJOrHYECKHX
JaHHbIX [0 3THM TPYyNNaM HeT), 4TO APXEOJHMHHUECKHEe OpPraHH3Mbl
BCEeJIMJIUCh B KOHTHHEHTAJIbHble BOJOEMbl 0 LEeBOHA M NPOLIJH B HHUX
JJHTeNbHYIO 3BoJionuio. OgHa U3 HauboJsiee XapaKTepHbIX 0COGEHHO-
CTedl apXeoJUMHHYECKMX OPraHH3MOB 3akK/J04aercs B TOM, YTO OHH
B aKTHBHOM (BereTHpYIOLEM) COCTOSIHHM FanJIOWAHbI, a JMIJIOHIHBI
Yy HHUX JIMIIb MOKOSILIHECA CTafuH.

OpraHusaMbl BTOpPOH rpynnbl (MajeoqHMHHUECKHE) NPOSBIASAIOT
JIMUIb caaboe POACTBO C MOPCKUMH. DTO KPYITHbIE€ TAKCOHBI, 0O0HTAIO-
LHe HCKJIOUHTENbHO B MPEecHbIX BOAAX (W/H JHLIb BTOPHYHO MPOHH-
Kalouipe B Mope). K HX uHCAy OTHOCSITCSt KJIAacChl ¥ MOAKJIACCHI:
MUIaHKK Kiacca Phylactolaemata, konospatku moaknacca Eurotato-
ria, nuctoHorue paku — Phyllopoda; oTpsiabl, npeacTaB/ieHHble MOUTH
HCKJ/IOUHTEJNBHO B NpecHbIX Boaax: orpsai Naidomorpha (43 MaJjolue-
THHKOBBIX u4epBeil); xopowo o60cobaeHHble ceMelCTBa WJH TPyIMbl
cemeiictB: Spongillidea (u3 ry6ok), Hydridae (¥3 ruapOUAHBIX),
HancemedcTBo Cypridacea (¥3 pakyIIKOBbHIX PakooGpasHbIX), Ham-
cemeiictBa Viviparoidea, Valvatoidea; Piloidea, Bithynioidea (u3
6pPIOXOHOTHX MOJIJIIOCKOB), HajaceMeicTBO Pisidioidea (u3 nBycTBOpua-
ThIX MOJLIIOCKOB) . M3 pEI6 B 3Ty KaTeropuio nonafaior TOJAbKO JABOSIKO-
Iblmianike ga, BeposiTHO, Amia, Toraa Kak Bce 0CTaJjbHbie MPeCHOBO-
Hble TPYNNbl HECOMHEHHO BCEIHJHUCb B KOHTHHEHTAJIbHble BOAOEMbI
(BompexH pacnpoCcTpaHeHHOMY MHEHHIO) He panee me3030s. Ho or-
Ne/bHbie TAKCOHBI PG, Hanmpumep HekoTophle Cyprinidae, BO MHOTOM
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MOXOXKH MO aAaNTHBHOH XapakTEPHUCTHKe Ha (OPMbI 3TOH TPyMMHI.
[MTaneonnmHuMyecKre OPraHH3MBI IOYTH CTOJb 3Ke MOJHO OCBOMJIH yCJIO-
BHAl XHU3HH B KOHTHHEHTAJIbHBIX BOJOEMaXx, Kak U apXeoJHMMHUYECKHE
¢opMBbI, U pacnpocTpaHeHbl MOUYTH CTO/b XK€ IWHPOKO. OHU BCENAIUCH
B KOHTHHEHTA/bHble BOJLOEMbl B TeUeHHe NJHTEJNbHOrO OTpe3Ka Bpe-
MEHH, C 1€BOHa MO MePMb, MPHYEM AJIA TeX I'PYMM, OCTATKH KOTOPHIX
MOXXHO BCTPETHTb B HCKOMAEMOM COCTOSIHHH (Hampumep, pakoo6pas-
Hble MJIM MOJIJIIOCKH), 3TO BO MHOPHX CJyd4asiX CTPOrO A0Ka3aHo.

Tperbio rpynny = (Me301HMHHYECKHE OPraHU3Mbl) COCTABJSIOT
BHIbl, OTHOCAILMECH K ceMelCcTBaM, OJIH3KUM K MOPCKHM HJIH JaKe
K 0060COG/IEHHbIM POJaM MOPCKHX ceMeHcTB. M3 6DIOXOHOTHX MO.JI-
JIIOCKOB  ciola oTHocAtcst cemedictBa  Pirgulidae, Litoglyphidae,
Baicaliidae, Benedictiidae, Horatiidae, Melanopsidae, Thiaridae,
Melanoididae, Pachychilidae w npyrue, a Takxe pon Theodoxus; us
ABYCTBOpUYAThIX — HasAbl (HaiacemeictBa Unionoidea, Etherioidea,
Mullerioidea), ponvi Dreissena, Corbiculina v Corbicula; u3 ry6ok ~—
Lubomirskiidae; w3 Mmanok — npecHoBonHble npeacTaBuTenn Gym-
nolaemata; U3 pakylMIKOBBIX PaKOOGPA3HbIX — MPECHOBOAHbIE Mpei-
craBuTesid HajcemelictBa Cytheracea; w3 BHICUIHX PAaKOB — HEKOTO-
pbie GOKOMJIABbl H DABHOHOTME PaKH, B YACTHOCTH cemeficTBa Gam-
maridae u Asellidae; u3 ppi6 — MHOTHE NpPECHOBOLHBIE cemelcTBa
Cyprinidae, Esocidae w npyrue, a Takxke Acinenseridae, Salmonidae,
Cichlidae. TlpencraButenn TOH rpynnbl O6HTAIOT JHIb B HEMHOTHX
THNAX KOHTHHEHTaJbHbIX BOJOEMOB, MOCKOJbKY AJ51 HHX HEO6XOLMMO
BbICOKOE COJlep2KaHHe KHCIO0PO/a B BOJIE H OTHOCHUTEIbHOE TOCTOSTHCTBO
TeMnepaTtyphul. BaaronpusitHble ycioBHs Asisi cBoell KM3HHM OHM HAXO-
AAT Ha GBICTPBIX y4aCTKax peK, B MOJA3eMHbIX BOLAX, PONHAKAX H KPYTI-
HbIX O3epax. Me3o/HMHHYECKHE OPTraHHU3Mbl BCEJMJIHCh B KOHTHHEH-
Ta/jbHble BOLOEMbl B Me3030€ M B Hadaje KalHo30si. Apeanbl mpej-
CTaBHTesNeH 3TOH I'PYMMNbl YacTO MOSICHBIE.

[lockosibKy Bcesenue mpencraBuTeseli 3TOH TPYNIB NMPOH3OLUIJIO
OTHOCHTEJIbHO HelaBHO, CJI€/Ibl BCEJIEHHS ellle He CTEePJUCh. DTO NMO3BO-
JsieT ONpe/lesIHTb CTENeHb CBSI3H €€ NpelICTaBHTeNed ¢ MOPCKHMU
pOAMUYaMH H Pa3[eJNTb Me30JHMHMUYECKYIO IPYNNYy [0 BPEMEHM Bce-
JIEHHSI Ha TPH NMOATPYMNIbl, 0603HauaeMble rpeuecKUMH GyKBaMH a, B H
(cooTBercTBEHHO mocaenHue GynyT cambiMu Mosoxbimu). W3 nepe-
YHMCJIEHHBIX Bbillle TPYNII MOJIIIOCKOB G-ME30JHMHHYECKHMH OyayT Ha-
anbl — Melanopsidae, Thiaridae, Melanoididae, Pachychilidae; B-me-
30JIHMHHYECKUMH — OCTaJIbHble S MePeUHCNeHHbIX CEMEHCTB GPIOXOHO-
rx, a y-mesonumHuueckumu — Theodoxus, Dreissena, Corbiculina,
Corbicula. TlepBble U3 HUX HMEIOT IIMPOKHE apeasbl, N0A0GHbIE apea-
JaM naJjieoJMMHUYEeCKUX GOpM, H HaHMeHee TPeBGOBATENbHbI K KHCJIO-
POAY ¥ MOCTOSIHCTBY TeMIEDPATYPbI; MOCJEJHHE HMEIOT y3KHe apeaJbl
H OTJIHYAIOTCSl HaubGoJbleld TpeGoBaTebHOCTDIO. .

YerBeprylo rpynny (HeoMMHHYECKHE OPFAHH3MEI) COCTABJSIOT OT-
AeJbHble DOl (ualle 1a)Xe MOHOTHIHYCCKHE) HJH BHABI MOPCKHX
cemedAcTB. M3 GpPIOXOHOrMX MOJIIOCKOB — 3TO [IPEACTABUTENH ce-
meiicT Tecturidae, Neritidae (kpome Teodoxus), Buccinidae, Potami-
didae, Irawadiidae w npyrue. W3 neycrBopuathix — Sepfiferidae,
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Lymnocardiidae, Corbiculidae (xpome Corbiculina wu Corbicula),
Dreissenidae (kpome Dreissena), Aloididae, Glaucomyidae n np.
K 3T0ii e rpynmne oTHOCATCS MOYTH BCe NPECHOBOLHBIE MPEeCTaBHU-
TeJH BBICIUHX pakoB (kpome Gammaridae u Asellidae), u3 poi6 —
MpeCHOBOAHbIE MNpeicTaBuTeNn ceMmeiictB Serranidae, Gadidae, An-
guillidae. B cBfi3n ¢ HEAOJrHM CYLIECTBOBAHHEM B KOHTHHEHTAJb-
HbIX BOJAOEMAax MpeNCTaBUTENH 3TOH TIPYNmel Haubosee TpeGoBa-
TEJAbHbl K COACPKAHHIO KHCJIOPOAA H MOCTOSIHCTBY TeMIepaTyphl.
OHu BCenANUCh B KOHTHHEHTAJbHbIE BOJOEMbI HAUHHAS C [O3JHEro
naseorena. Mx apeasbl mpuypoyeHsl K 30HaM KaiHO30MCKHX TPaHC-
rpeccuii MOpsi, IpHueM 3aMeTHa Olpeje/eHHast IPUYPOUYEHHOCTb POAOB
¥ TPYII POJIOB K OKeaHnueckuM OaccefiHam. Tak, B TPONHKAX OfHU U3
poLoB 3TO# Tpymnel TAroreloT K Geperam Tuxoro okeana u Bect-UH-
AnM, Apyrue — K oboum Oeperam Atnantuku. Kak u npensiayuryio
TPynmy, 3Ty TakxkKe MOXHO Pasle/iuTh O BPEMEHU BCeJeHHs Ha a-, P-
H Y-HEOJHUMHHUYECKYIO NOJArPYIIIbL. :

Cxema Maitepca—DbaHapecKy OCHOBaHa HCKJAIOYHTENbHO HA OTHO-
ueHuH pui6 K cosenocty. IlepBonauanbuo Maitepe Bbigesin 3 rpynmnbi:
CTPOro MpecHOBOARLIX (Primary division), He CTPOro NPECHOBOLHBIX
(Secoudary division) w mepudepuyeckux — cosieBbIHOCAHBLIX (Pe-
ripheral division). Ilosxe BaHapecky pasienun TPeTbio rpynny Ha 4:
AuanpomuelX (diadromous), BUKapupywouiux (vicarious), KOMILTH-
MEHTapHBIX (complimentary) u cnopaauyeckux (sporadic). OpHako
MOCKOJIbKY OTHOIIEHHE K COJEHOCTH B Npejenax OMHOH CPYIIbl CBS-
3aHO C BpeMeHeM BCeJIeHHs], MeXAy O00eUMH cxeMaMu HabJI0faeTcs
onpejesneHHoe cooTBeTcTBHe. McKi/ioueHHe cocTaBasieT TONBKO Kate-
ropHsl AMaJpPOMHbBIX, BblA€/I€HHAsA COBCEM HA UHOM NPHUHIHUNE (HAJTHUHe
MUTpaUKui W3 MOPA B peKH uau obpatHo). B Hee nmonajgator Kak meso-
JIMMHUYECKHe PbIObl (HampuMep, OCETPOBbIE), TaK H HEOJHMHHYECKHE
(yrpu).

CooTpeTcTBHE OGEHX CXeM MOXHO BHAETb U3 CJEAYIOLUIEro COMo-
CTaBJIEHHS

Crapo6oraros, 1970 Banarescu, 1975

ApxeonuMHHYeCKHE =

IManeonuMHuyeckue - -
a-Me30JHMHHYECKHE Primary

B-Me30MHMHHYECKHE Secondary
V-Me30JHMHHYeCKHE

0-HEOJHMHHUECKHE Vicarious

B-HeoNHMHHYECKHE Complimentary Peripheral
Y-HEOJNHMHUYECKHE Sporadic

[naBuast TpyAHOCTb NMpH OTHECEHMH DA3HBIX TPYNN OPTAHH3MOB
K Onpe/e/eHHbIM KATErOPHAM NpeAJaraeMbix KjaacCH(HKaIHOHHbIX
CXeM 3aK/I0yaercsl B DPa3/M4HH OCMOPEryJAsiTOPHbIX CcIocOoGHOCTeMH
y NpeACTaBHTENEH Pa3HbIX CHCTEMaTHYeCKHX rpynn. Kak mpasufo,
ueM cjgabee Pa3BUTBl OCMOPEryJAsiTOPHBIE CIOCOGHOCTH, TeM 6GoJee
YETKO pasrpaHuyeHbl IPHBEleHHble Bblie KaTeropuu. HauGosee pesko
OHM pasrpaHuueHbl y ry6ok, cnabee (HO Bce e JOCTAaTOYHO 3a-
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METHO) — y MOJIJIIOCKOB, euie 6oJee ¢jiabo — y pakooOpasHbiX; HAKO-
Hell, Yy pbl6 rpaHuLbl HanMeHee yeTKH. MIMeHHO nosToMy a4 feTanbHO#
rPYNNUPOBKH BCeX NPECHOBOJHBIX XUBOTHHIX HEOOXOAUMbI TLLATENb-
Hble HCCJelOBAHHA OCMOPEryJsITOPHbIX CIOCOGHOCTEH U TUIIOB OCMOpe-
ryJSILMM Y MpeAcTaBuTe/ell pas3HbiX TpyTIL.

C Toil Ke 0CMOperyJasTOpHO# CHOCOGHOCTBIO KOCBEHHO CBS3aHbl H
IpUCNOCOOJ/EHHST K Pa3MHOXEHHIO W BbIBEJEHHIO MOJIOAH, Mpexje
BCEro NOTOMY, UTO Ha PAHHHUX CTAAMSAX OHTOI'€HEe3a OCMOpEryJASITOpHbIe
npucnocobsenusi Gosee caabbl, a caMd OpraHu3Mbl Hojiee UyBCTBH-
TeJbHbl K HECBOACTBEHHOH [/ HX PAa3BHUTHS COJNEHOCTH cpeasl. B atod
CBSI3H MOXHO OTMETUTb, UYTO fHLeKJaAYILHM MaJeolHMHHUECKUM
OpIOXOHOTHM CBOHCTBEHHDBI KJAALKH C MPO3PAYHBIMH CAU3UCTHIMU 060-
JIOYKaMH, TOrAA KaK Me30- H HeOJHMHHYECKHM — KJIAJKHU C MVIOTHOH
KOXHCTOH o6osoukofi. HekoTopbiM Me30JHMHHYECKUM OpIOXOHOTHM
CBOMCTBeHHA Nejlariyeckasl JH4KMHKa (Hanpumep, Stenomelania, no:
Morrison, 1954). ITaneonymEM4ecKHe NBYCTBOpPUYATbIe MOJJIIOCKH Bbl-
HauWHBAaIOT MOJOAb A0 TOTO BO3PaCTa, KOTJ4a OHA CTaHOBHUTCA CIMOCOO-
HOH KHTb CaMOCTOSIT€JNbHO, HAMPOTHB, Yy M€30- U HEOJHMMHHUYECKHX
nMeeTcsl nejardyeckas MM apasutdyeckasi jsuunHka. [lapasutusm
nociefHed Ha pboifax BbI3BaH, MO-BHAUMOMY, MpeXAe BCero Heob-
XOAHUMOCTBIO NIPeOBBaTh B Cpejle ONpeaeeHHOH COIeHOCTH, YTO JOKa-
3bIBAETCA Te€M, YTO TJIOXMAMU HAWHUX OOBLIYHBIX HAAN, He NPHUKDenus-
urnecs K pbibe, 6bICTPO THOHYT B MPecHOH BOJe, TOTAA Kak MpH coje-
HOCTH HECKOJIbKO Bbillie 5 9§ OHM MOTYT BbIXKHBATb 3aMETHO NOAblie
(Xne6oBuu, 1974). Jlerko BUAETb, YTO MPUHAAAEKHOCTD OpPraHu3ma
K OLHOH M3 rpynn npejsjaraemMol Bbllle CXeMbl BO MHOTOM ofpedensieT
r/1aBHble OCOGEHHOCTH €ro 3KOJOTHH M PaCHPOCTpaHeHHs.

[Tockonbky npepsiaraemoe JeseHHe OCHOBAHO Ha BpeMeHH BceJie-
HUSl U JJIMTEJbHOCTH 3BOJIOUHH B KOHTHHEHTAJbHBIX BOJOeMax, cJje-
AyeT CUUTaTh, YTO B MO3JHEM MaNe030€ TOJbKO UYTO BCEJUBIIHECS
B MpeCHble BOJAbI OPFAHU3Mbl BeJH Ce0sl TaK, KaK HbiHe HeoJlHMHHUe-
CKHe; MOo33Ke, C TpHaca No naJjeoreH, — Kak HblHe Me30JHMHHUYECKHe,
H TOJIbKO C MaJeoreHa OHH NpUOGPENH HblHelIHYe CBOHCTBa NaJjleouM-
Huueckux dopm. M3 sroro, B uactHocTH, caenyer, 4To GHOpMBI, KOTO-
pble B Me3030¢ Besn cebst Kak Me30JUMHHUECKHe, He MOTYT CUHTATbCA
MpeiKaMH COBPEMeHHbIX Me30JHMHUHYECKHX (opM.

[Ipu n3ydyeHuu ucCTOpUU 03ep ITO [e/JEHHUE MOXKET AaTb AOBOJBHO
nosnesnyo uadpopmauuo. OTHOCUTEIBHO MEJIKHE 03€pa C Pa3BHTHIMU
GeperoBbIMH 3apOCASIMH  3aCeJSIIOTCA H3 MEePBHYHOBOAHBIX (opM
MCKJ/IIOUHTEJNBbHO apXeo- H NaseoMMHH4YeCKHMU. TO Ke MpOMCXOAUT H
C KpYMHBIMH, JIHLIEHHBIMH 3apoc/iefl 03epaMHu, eC/1 OHH HaXoAsTCA Aa-
JleKo 3a npeAesaMH paclpocTpaHeHUs Me30- M HEeOJHMHHYECKHX
¢dopm. Hanporus, eciu Me3ojuMHHUYecKHe (OpMbl MOIYT HOMAcTb
B HHX, TO OHHM MOJYyYalOT SIBHOE IIPEHMYILIEeCTBO Nepej, fna/neosuMHUuYe-
CKMMH, CBSI3@HHOE Npex/Je BCEro C KUC/IOPOAHBbIM H TeMIepaTypHbIM
pexxumoM o3epa. Tak, B 03. AMuk B CHDHH pOJib ME30JHMHHUECKHX
MOJIJIIOCKOB YKe BecbMa 3aMeTHA.

Ha cesepe EBponnl B BomocGopHeix GacceifiHax basrtuiickoro u
CeBepHOro Mopefl IIMPOKO pacrnpocrpaHeH HeGoraThli HeOJHMHHUE-
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CKHH KOMIIIEKC, OGbIYHO Ha3biBaeMblil KOMIIIEKCOM «JIEHHKOBBIX pe-
JIUKTOB» (K HeMYy OGbIYHO OTHOCAT H OAMH Me30JMMHHYECKHH BHI
Pallasea quadrispinosa). dror kKoMmmieke y nac Ha Cesepo-3anage
JOCTATOYHO LIHPOKO MpPEACTaBJIeH B ONUrOTPoHbIX 03epax. Tor dakr,
YTO GeJHOCTh TAKHX 03ep Me30JMMHHYECKHMH BUAAMH OOBSCHSETCS
NpexJje BCEro TPYAHOCTbIO HX MOMAJaHHsl B 3TH 03epa, XOpOLIO HJ-
JHOCTPHPYETCA yCNelWHOH akk/JIuMaTu3ainued 6aHKagabCKOro 3HIe-
MHKa — Me30JUMHHUecKoro Buna Gmelinoides fasciatus (Muukesuy,
1984).

Euge 6oJsiee pasuTenbHbIM CTAHOBHUTCSA COOTHOIIEHHE MeXAY [aJjeo-
U Me30JIMMHHYECKHMH BHJaMHU B FH[AHTCKHX 03epax, CYUIEeCTBYIOIIHX
IAJATeJbHOE TeoJlornueckoe Bpems. B xome pa3BHTHS Takoro osepa
HIeT 3HJAEeMHUecKoe BHJ006pa3oBaHue, B pe3ysabTaTe KOTOPOro MoJy-
YaloTCA IPynnbl 6JIH3KUX BUAOB. [IpH 5TOM Me30JUMHHYECKHE TPYIIbl
SIBHO OGTOHSIIOT MO YHCJAY BUIAOB naJjeojJuMHUYecKue. JoctaToyHo cKa-
3aTh, yTo B OXpHACKOM o3epe u3 npuMmepHo 70 BHIOB MOJIIIOCKOB
ToJIbKO 15 maneosnnmHuyeckux. [Tono6Has e kapTuHa HabJI01aeTCs U
B DBaiikane, rae Baicaliidae u Benedictiidae (HacuduThIBaOLHE BMECTE
cBhiile 50 BHUAOB M MOABHLOB) COCTaBJ/SIOT ME30JHUMHHUECKHH KOMII-
jexc, a Valvatidae, Sphaeriidae u Pisidiidae (BmecTe 0kK0/10 20 BHIOB
1 MOJBHJOB) — MaseoJHMHHYECKHH KOMILIeKC MOJLTIOCKOB. Eute Gosee
BhIpasuTeabHa ¢ayHa Gokonnasos baiikana: ceeitie 100 BHAOB 4 Bce
Me30JauMHHUecKre. M TakuX nmpUMepoB MOXKHO NMPHUBECTH MHOXKeCTBO.
MeszonuMHAYeCKHEe GOPMBI 1peobaagaloT i B FTHIAHTCKUX COBPEMEHHBIX
osepax (TaHranbuka, Hbsica, Turukaka, osepa cucrembl p. MaJjauan
Ha o-Be CyJ/laBecH), H B OTJIOXKEHHSIX HbIHE He CYLIEeCTBYIOLIUX O3ep
(nnuoneHoBoe 03epo B I1aHHOHCKOH HH3MEHHOCTH, MHO-IJIHOLEHOBOE
o3epo B Uyiickolt KoTsoBHHe Ha Ausrae). [Ipu atom 06 sHIAEMHYECKOM
BH1006pa30BAHHU MOXKHO CYJIHTb [0 HAJTHYHIO «GYKETOB» GJIM3KHX BH-
JIOB, MOCKOJIbKY HpH O6O0JIbLIOH CKOPOCTH BHA006pa3oBaHusA, HabJIo-
japoliedcss B NOAOOHBIX CJAy4yasix, Mbl BHIHM [PYHIbl HE3HAYUTENBHO
pas/auyarouxcs Mexay cob6oit 6JH3KHX BHAOB. DTO OAMH U3 MpPU3HA-
KOB, II03BOJISIOULUX ONPeNeJUTh AJAUTENbHOCTh CYLLECTBOBAHHSA KPYII-
Horo o3epa (IlomoBa u gp., 1970). Takum o6pasom, HCOAB30BAHHE
JAHHBIX O PA3HOBPEMEHHOCTH BCeJIeHHsI OPraHH3MOB B KOHTHHEHTAJb-
Hble BOJAOEMbI CBSI3aHO C TOUHOH UAeHTHhHKALHEH OCTATKOB B 03€PHBIX
OTJIOXKEHHSX H OUEHKOH HX IOJIOXKEHHUS B NpelJaraeMoH BbIlLE CXEME.

BropuuHOBOLHbBIE OPT@HM3MbI TOXKE BCEIANUCH B KOHTHHEHTAJbHbIE
BOJOEMBbl pa3HOBpeMeHHO. J[o cHX MOp HHKeM He MpejJaranach HX
kiaaccuukauusi, aHaJlOrHuHasi NMPHUBEAEHHBIM Bbillle. A Mexay TeMm
Takast KJaccupUKaLKa U [oMe3Ha, U UMEeT paBo Ha CyLIeCTBOBAHHUE.
[Topoiinem kK He#l ¢ Tex Xe MO3UUUH, UTO M B MpeLbIAYLIEM ciaydyae.
OnHako MOCKOJbKY 10 MepMH HJH, cCaMoe paHee, 10 KapOoHa BceJleHUSA
HaszeMHbIX OpPraHU3MOB B KOHTHHEHTAaJbHble BOJOEMbl He MPOHCXO-
IKJI0, TO OfLLee YHCAO KaTeropuil 6ydeT MEeHbLUUM.

B nepsyio rpynny Mbl BBLAETHM (POPMBI, CHCTEMATHUECKH 060C00-
JIEHHbIE OT COCEJIHHX Ha JOBOJbHO BEICOKOM ypoBHe. TyT Gyner u oTpsig
Lymnaeiformes (= Hygrophila) w3 snerodydblx MOJIIOCKOB, BOJHbIE
npeicraBuTesu otpsina Lumbricomorpha W3 MajolLETHHKOBBIX Yep-
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Beil, BOAHbIE YeJNIOCTHbLIE MUSABKH H PAJ OTPSiAOB ([NOAEHKH, BECHSHKH,
CTPEeKO3bl) U MOJOTPSAOB HACEKOMBIX (Hampumep, NOAOTPSL BOLHBIX
KJIOMOB), @ TaKXKe XOpOoLI0 060cO6/IeHHbIE OT COCEAHHX CeMerCTBa ABY-
KpblibiX HacekoMblx Blepharoceridae, Deuterophlebiidae, Chironomi-
dae, Ceratopogonidae. OH¥ WK IPUCIOCOG/IEHBl KO BCEMY Pa3HO0G-
pa3Hio YCIOBHH KH3HH B KOHTHHEHTAJ/bHBIX BOJOEMaX H TOrAa pacnpo-
CTpaHeHbl BeCbMa LWHPOKO, HJH, HANPOTHUB, KUBYT TOJbBKO B YHCTbHIX,
GoraThiX KHCJAOPOJOM BogoeMax. DTy rPynny Mbl npeaJjaraeM Ha3Barhb
Me30JUMHOMHUIbHBIME opraHu3Mamu. OHU TPOHHKAIH B KOHTHHEH-
TaJbHble BOLOEMbI Ha MPOTSXKEHHU AJHUTEJNbHOrO OTPE3Ka BpeMeHH —
oT Kap60oHa M MepMH A0 Hayasna najneoreHa. HacTb W3 HHX 3acenu/a
BOAOEMbI ¢ HEGJIATOMPUATHBIM KHCAOPOAHBIM PEKHMOM, YTO CTaJI0 BO3-
MOXKHbIM HJH GJjarogaps COXpaHUBLIEMYCS BO3JYIIHOMY [BIXaHHIO,
WJIM yTeM BbIpabOTKH reMorJo61Ha s pacrnpeeseHtst KHCI0POAa Mo
TKaHSIM TeJ1a, WK HHbIMU criocoGaMu. JIpyrasi yactb Me30JMMHOBHIIb-
HBIX OpPTraHHU3MOB MPHCIOCOOHAACh K XKH3HH B 0OraThiXx KHC/JIOPOAOM
o3epax. Koraa c nosiBneHHeM BOJHBIX MOKPbITOCEMEHHbIX PEXUM He-
KPYTHBIX 03€D PE3KO U3MEHMJ/ICSA, OHH MePellId K XKU3HH B IPOTOYHBIX
BojOoeMax, [oayac ¢ OyeHb OBLICTPbIM TeueHUeM, KakK, Hampumep,
Blepharoceridae. B npepenax IMPOKONPHCIOCOOIEHHBIX TP C H3-
MEHEHHEM pPeXHMa MaJblX 03ep Ha pybexe KailHO305 TAKXKe BO3HHUKIIO
pasjejeHde Ha apXauuyHble TCpyNmbl  (MojAceMeACTBa, pPOABI),
OCTaBILIHECHS OKCH(MWJIbHBIMH W CTaBlIHe DeodHJbHbIMH, H Gojee MO-
JoAbie, TPUCHOCOGUBIIHECT K XXH3HH B 3aPOC/SX MOKPHITOCEMEHHBIX
BoaHbIX pacTenuii (Kanyruua, 1980; Kanyruna, >Kepuxun, 1975).

Bropyio rpynmy coctaBisioT (OpMbl, NpOsBJsSOLIHE OMU3KYIO
CHCTEMATHUECKYIO CBSI3b C CYXONYTHBIMH POAHYAMH. DTO, B YACTHOCTH,
BOJIHbIE MPEACTaBHTENH KOPOTKOYChIX ABYKDPbLIbIX, BOAHbIE 6a00UKH H
HEeKOTOpble Apyrue rpynnsl. Bee oHn MM obauratHbie oOUTaTeNd pac-
TeHUN HJAH Oo6HTaTesJH KpaiiHe MeJKOBOAHLIX Y4acTKOB BOAOEMOB
(¢ ray6uHOM MOpsiAKa MepBbIX CAHTHMETPOB). DTH TPYMIbl, KaK npa-
BHJIO, COXPAHSIIOT BO3AYLIHOe AbixaHue. MIX Mbl mpeiJsiaraeM HasBaTb
HeoNUMHOD HbHbIMH. OHH BCEeNH/IMCH B KOHTHHEHTAJbHBIE BOJOEMbI
B KaliHO30e, Korja B BOJOEMax pPAaCHPOCTPAHUINCE H MOJYyUYHIH
3HAUUTEJbHYIO MPOAYKLUHOHHYIO POJb IIOKPBITOCEMEHHbIE pAaCTeHHs.

[Ipu aHanu3e HCTOPHH 03€ep NoApasje/eHre BTOPUYHOBOJHbIX Opra-
HH3MOB MOXKHO HCMOJb30BATh BIOJHE aHAJOTHUHO MOApasjesneHHIo
MepPBHYHOBOAHBIX (HhOPM, C TOH JIHIIbL OrOBOPKOH, UTO MapaJJesbHO
IOJI€3HO MPHUBJEUb JaHHbIE MO 061ell 3KONOTHUECKOH XapaKkTepUCTHKe
TOH MOATPYMIbI, KyNa OTHOCHTCS MHTEpECyIoLIMiA Hac BHA.

Heckonbko HHYIO HHOOPMALHUIO AJAS U3YYEHHA MCTODHH 03ep Aaer
MOAXOM C INO3UIKH cUCTeMaTHdecKol (6uoTareHeTHUecKoi) 6Horeo-
rpacdui.

B ocHOBe aHa/jM3a AOJIXKHA JIeXKAaThb CXeMa 300reorpa@uyeckoro
pafioHMPOBAHHSI KOHTHHEHTAJbHBIX BOJOEMOB M0 CHCTEMATHUYECKOMY
(3TO BaXKHO MOAYEPKHYTh) cocTaBy HX ¢ayH. Takue cxembl paspaba-
THIBAJKMCh Ha HECKOJbKMX TpyNnax BOAHBIX XKHBOTHbIX, B YHAaCTHOCTH,
[/l TEDPUTOPUM HalueH CTpaHbl M CONpeAe/bHbIX DErHOHOB MO PhI-
6am — JI. C. DBeprom (1909, 1934a, 1949), no pyuyedHHKaM —
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A. B. MapruHoBeiM (1923; 1924), no mosamockam — B. U. YKanu-
HeiM (1933, 1938, 1952), 4. M. CrapoGorarosbim u . A. Crpesnenkoi
(1976), d. K. Crapo6orartoseiM (1970; Starobogatov, 1983),
M. M. Mocksuuesoii (1973), 3. M. U33arynnaessim u 5. M. Crapo6o-
ratosbiM  (1985), mo crpekozam —bB. @. Beabimesnm (1973),
B. ®. beawiesbim 1 A. 10. Xaputonoseim (1981, 1983). Pasymeercs,
cxembl, pa3paboTaHHble pa3HbIMH aBTOPAMH HA pasHbIX OOBEKTAX,
MOBOJIBHO 3aMeTHO pasjaudaiorcsi. OQHAKO NMPHUMHBL 3THX pasJdduil
CBOJSITCSA K TPEM OCHOBHbBIM:

1) pasnuumsa B BaTHIBHOCTH Pa3HbIX TPYIIN OPTaHM3MOB; BJAHSHHE
3THX pasauduil yxke obeyxpganocs (CrapoGorartos, 1970);

2) cyObekTHBHbIE Pas/jHMYHA B OLEHKe 300reorpapuyeckux ¢ak-
TOB;

3) HeLOCTAaTOYHO YeTKOe pa3rpaHHYEHHe METO/OB H II0LXOA0B CH-
CTEMAaTHYECKOH M 3KOJOTHUYECKOl GHoreorpaduu; cieiyer ykasaTb Ha
HeOoOXOAUMOCTb KpaiHe YETKOrO pasrpaHUUYeHHst 3THX IBYX HampasJe-
Huit (CrapoGoraros, 1982).

Ecau K pa3HbIM rpynnam NOAOATH C OXHUMH METOJ0JOrHYeCKHMH
npHeMaMH, TO Pa3HHLA CTAHOBUTCS AOBOJILHO ¢J1aloi ¥ oKasbiBaercs
CBSI3aHHOM MCKJIIOYHTE 1bHO ¢ pasHUUell B BaruabHocTH (M33arynaes,
Crapo6oraros, 1985) iy, B KpaliHeM ciyuae, ¢ npeob/aafaHHeM B Of-
HOH M3 rpynn (Hanpumep, GOKOMIABH) Me30- U HEOJUMHHUECKHX BH-
[lOB, pacrnpoCTPaHEHHBIX 3aMEeTHO yKe, UeM raJneoJuMundeckue. ajee
Mbt GyJleM HCXOAHTh H3 HauboJiee AeTaNbHON H IPOGHOH CXeMbl 300re0-
rpaguyecKkoro padoOHHPOBAaHHA KOHTHHeHTanbHhiX Bogoemos CCCP,
OCHOBaHHOH Ha H3yuyeHHH MoJasaiockoB (CrapoGoraros, 1970), u ana-
JIH3a MCTOpUH MasakodayHbl, 6asupyiollerocs Ha 3TOH cxeMe. DTa
cxema (puc. 1) HECKONbKO H3MeHEHa 110 CPaBHEHHIO ¢ OMy6AHKOBaHHOM
B 1970 r. B cBsi3u ¢ 6oJsee N031HUMH paGoOTaMH ¥ HAKOIJIEHHEM HOBBIX
JaHHBIX.

B ocHOBY cxembl M0J10KeHbl CleAYI0iLHe O6UIMe PUHILANbL. 32 Ipo-

BHHILUIO NPHHAT MHHUMAJIbHBIA BbIAE] CHUCTEMATHYECKOH @SO—,mOJum-

¢un (Crapo6oraros, 1982), T. e. Takoii MakCHMaJ/bHBIA yyacToK Tep-
PHTOPHAJBHOTO OGbEANHEHHS] KOHTHHEHTAJTbHBIX aKBATOPHH, KOTOPBIH
He [iepeceKaeTcs HH OJHOH rpaHuueil pakTHUECKOTO apeaJa, He CYHTast
TeX TPaHHl, KOTOpble COBMAAAOT C COOTBETCTBYIOLIHMH TPaHHIAMH
MOTeHUHaNbHOrO apeasa. [IpoBHHLHH OODBENUHSIOTCH B HAaAIPOBUH-
uMH. 3a OCHOBY TaKoro o6beJMHEeHHsT Ha TEPPUTOPHSIX, MOABEPTLIMXCH
ONYCTOLIEHUIO B pe3ysbTaTe JIEHCTOLEHOBOTO MOXOJOLAHUS U OJie-
NleHEeHHs1, B3ATO npeobJaflaHie BO BCeX 0ObeJUHEHHBIX BblaeAaX BUAOB
OJHOro payHHCTHYECKOrO LeHTpa (B noHumanuu Lattin, 1967). B pai-
OHax, He NOJABEPTuIMXCS MJIEHCTOLUEHOBOMY OIMYCTOLUEHHIO, AEN0 06-
CTOMT HECKONbKO HHaue. TaM H3-3a HenpepolBHOIO Pa3sBUTHUsI (ayHb
NPAKTHUECKH B KaXJAOM MUHHUMAJbHOM BblJe/e €CTh CBOH HeGO/IbLION
(hayHUCTHUYECKHH LEHTP, rae CPOPpMHUPOBANUCH IHAEMHKH NPOBUHLHH.
OnHako 3TO He MellaeT YCMaTPUBATh CBSI3H CO CTAPHIM IJaBHbIM (ay-
HHcTHUeCKuM LeHTpoM. [lostoMy 3aech OpoBHHHMHU OOBEAMHSIOTCH
B HAJANPOBHMHUMM NO MpeobjafaHHIO BHIOB, CBSI3AHHBIX HENOCpPEn-
CTBEHHO HWJIM KOCBEHHO C IJ1aBHbIM (ayHHUCTHYECKHM LEHTPOM.
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HannpoBuHUMN OO6BeAMHSIOTCA B M0A00/1aCTH, LA KaXAOH 3
KOTOPBIX XapaKTepHO Hajguuue obuiero Aas nogobJyactu GayHUCTHUE-
CKOFO 1eHTpa, TaK 4TO B JI0OOM paKoHe NoJ06.1aCTH NPEACTaBJEH
XOTs1 6bl OJMH BHJ, 3TOTO LIEHTPA, W Ha/JHYHe 3aMEeTHOT0 YHCJIa BHUAOB,
IpUHAAJEXKAUWUX K LEeHTpaM conpeaenbHblXx obJjacTedl (mepexoaHbIH
xapaktep nogobaactu). [Torobnacru o6benuHsioTcss B 06.1aCTb MO Ha-
JIUUMIO [VIABHOTO JJs Hee (payHHCTHUECKOTO LieHTpa (ycjoBHe aHalo-
FMYHOE [IPUBELEHHOMY BbILIE AJs MoA06JaCTH) H CAMOOBITHON HCTOPHH
pa3BUTUA ayHbl, 4TO O6YCNOBAUBAET 3HAUUTENbHBIH SHAEMU3M Ha PO-
AOBOM, a MOAYaC M CeMEeHCTBEHHOM YpOBHeE.

B npeaenax CeBepHoit EBpasuu MOXHO BbIAGAHTb CJAEAYIOIIHE OC-
HOBHBIE MOJpa3fejeHHs 300reorpauueckoro paloCHUPOBAHUSA KOHTH-
HeHTaJbHbIX BogoemoB: 1) [lameapkruueckas o6aacts; 2) Amypckas
u fnodckast -nogo6aacru Cuno-Muauiickoit o6anactu; 3) balikanbckas
obnactb; 4) [lonto-Kacnuiickas cosoHoBaToBOgHasA 00/acTh.

B cBsi3u ¢ ocoGbiM moJioxkeHueM o3epa Kacnui, noutu BcemH pac-
CMaTpPUBAEMOro Kak MOpe H3-32 'MIraHTCKHX Pa3MepOB M COJOHOBATOH
BOJIbl U COBEpPUIEHHO 0COG0# HCTOPHHU, CBSI3aHHOK ¢ HcTopHel YepHoro
Mopsi, ucTOpHs (hayHbl nocaeHelt 06/acTy 3Jech He pacCMaTpUBaeTCs.

Ha o6urupHbix Teppuropusix cesepa EBpasuu K KOHLY 30ileHa
chOpMUPOBAJOCL UETKOe pa3rpaHdyeHHue eBpONEHCKOH M BOCTOYHO-
asunarckKoll npecHoBonHol ¢ayH. [Ipu 3tom Kaszaxcran u tor 3anagHoi
Cubupu GblH HacesNeHbl BOCTOUHOA3HATCKOH (ayHOH, a eBporneickas
tayHa He pacrnpocrpaHssach Ha BOCTOK JaJjbire Ypana. [lo-suan-
MOMY, Takoe pasrpaHuucHue ¢ayH 6blJIO CBA3aHO C TeM, YTO Ha Mpo-
TS)KEHUH 3HAYHTEJNbHOH UYacTH faJjeoreHa CylleCTBOBaJ 3amajHOCH-
6HpPCKHI 3NMKOHTHHEHTAJIbHbIH MOPCKOH 6accedH W MPOAOJKAIOLWIHA
ero k lory Typrafickuil npoaus. Bocro4yHoasunarckas ¢ayHa ycnena
K 3TOMY BpeMeHH AOBOJBbHO CHJbHO AuddepenunpoBartbead. O6paso-
Basicsl 3amafHOCHOMPCKUI ee BapHaHT, XapaKTepHblH 1Js 1ora 3anan-
Hoit Cubupu u KasaxcraHna, npyroiéi 6ul1 paccesed Ha [anbHem Bo-
cToke, Ha ceBepe Kurasi U B JlnoHuu u, HaKOHell, TPETHH, O KOTOPOM
M3BECTHO OUeHb MaJo, 3aHuMasa Bocrounyio CuHbUpPb U CeBepO-BOCTOK
Asuu. Esponefickasi ¢ayHa 6Gblia B 3TO BpeMsi He CTOJIb Pa3HOPOAHA
H JeJHIach JIKIIb Ha I0XKHBIH (CpelH3eMHOMOPCKHH) H CeBEpoeBpo-
MeACKUH BapUaHTHL.

B osuroueHe HauaJjocb NMPOHHUKHOBEHHE eBpomeiicko¥ ¢ayHbl Ha
BOCTOK, npesxje Bcero B Llenrpanbuyio Asuio. I1pu sTom w0 B3aumo-
aeictue ¢GopMm, NPUHAANEKAWUX K 3a0aTHOCHOUPCKOMY BapHaHTY
BOCTOYHOA3HATCKOH (ayHbl, eBpONefiCKUX BCeJEHLEB H KOpeHHOM
(0co6eHHO /sl BOCTOUHBIX pafionoB LlenTpasbHo#i A3uu) KHUTaHCKOH
dayHbL. .

®dayna 3anagHoit CHGHPH AOCTHUTMA K IJIHOLEHY MAKCHMAaJIbHOTO
pacuBeTa, 1 3/1ech chOpMHPOBaJICH PSAL SHAEMHUHBIX ponos Tuberunio,
Sculptunio, Heterunio, Limnoscapha v np., IpuueM Ha BOCTOKe 3Ta
¢ayHa 3axonuna u B 3amainyio Mouroauwno. B pesyabTate takoro
BcesleHUS] C(OPMHUPOBAJHCL CMeIJAaHHble KOMILIEKCH LEeHTPaabHO-
asyaTckoil (ayHbl, 3aK/IIOUYAOLIHe HbiHe KaK 3HAEMHKOB BOCTOYHO-
a3suaTCKOro MpoUcXoXaAeHus (BHAbl pona Boreoelona), Tak u snaemMu-
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KOB eBpOMelcKoro npoucxoxaeHus. Cieiyer OTMETHTb, YTO Ha lore
(6acceitH AMynapby) NPOUCXOIH/IO BCeJeHHEe BHIOB CpeIH3eMHOMOp-
CKOro BapuaHTa, a Ha ceBepe (6Gacceiinbl Banxawa u Tapuma) —
ceBepoeBpornefickoro Bapuanta eppomneiickodl ¢aynbl. Boabie Beex
noctpajfaj 3anajiHOCHOMPCKMH BapHaHT BOCTOYHOA3HATCKOU (ayHbl,
OT KOTOPOTO YIEJIeJNH HbIHE JIHLIb XK aJKHe OCTaTKH, MPEeUMYIIeCTBEHHO
B 3anaaHoit Mouronuu. K Hauany niuouena tor 3anaasoii Cubupu u
Kazaxcran eunie GoJibliie TOMOJHSETCS €BPONEHCKHMH BHAAMH —
Borysthenia pronaticina, Bithynia tentaculata, Anisus leucostoma,
Planorbis planorbis, Pisidium amnicum.

B LlentpanbHoil A3ud paHHHH MJAMOLEH Obll, NO-BHAMMOMY, Bpe-
MeHeM HauG6oJ1blIero yBIa K HeHHsI, UTO COLeHCTBOBAJO LIKPOKOMY pac-

Puc. 1. CucremaTtuko-3ooreorpaguyeckoe palioHMpOBaHHE KOHTHHEHTAbHbIX BOJLOEMOB
ceBepa EBpasun Ha ocHOBe (ayHbl MOJJIIOCKOB.

a—8 — rpaHullbl COOTBETCTBEHHO ofJacrTel, nogobaacrel, npoBunuui. L{ugpet - nomepa
MPOBHHIHA.

Maneapkruueckana o6aacTtbn. Esponeiicko-lienTpanbHoasnarckas nopolaacrb.
Cesepoesponedickan nadnposunyus. [1po B U H U v u: | — Banruiickas, 2 — CeBepoaBHHCKas,
3 — Mesenckast, 4 — [Teyopckas, 5§ — Okcko-onckasn, 6 — CpeaneBonxkckas, 7 — Ilpukac-
uuiickasi, 8 — Mproimckas.

3anadnocpedusemnomopcekas raonposunyus. TIpoBuH v u: 9 — Iupenefickan, 10 —
Annenunckas, /1 — Anxupckas, 12 — Mapokkauckasi. ,

HAunapckan nadnposunyus. IlpoBuHu KU 13— Herpuiickan, 14 — YepHoropcekas,
15 — Bnupckas, 16 — Ilenononecckas.

Ilpuvepromopckan nadnposunyusn. Ilposuunuu: 17 — CpennenyHaiickas, 18 — Ce-
BeporipuyepHoMopckasn, /9 — Cpexnnennenponckas, 20 — IOxuonpuuepHomopckas, 2/ — Tep-
ckas, 22 — Bapnapckas. .

Bocrounocpedusemnomopckan Haonposunyus., IIpoBuHEmHH: 23— Kanukuickas,
24 — Oponrckas, 25 — Hopaanckasi.

[Tepedneasuarckan nadnposunyus. IIpoB uH U uu: 26 — Upano-Auatonuiickas, 27 —
Meconoramckas, 28 — Kypunrckas, 29 — Konergarckas, 30 — Bosbue6anxauckas.

Coezduiicko-Tuberckan naonposunyun. T1po B u H i u: 31 — Corpuiickas, 32 — depran-
ckasi, 33 — Hccenik-Kyabckas, 34 — INamupckas, 35 — Tuberckas.

Lenrpaaroroasuarckas nadnposunyus. TIpoBu vy U u: 36 — [lpuapansckas,, 37 - Ban-
xaiuckas, 38 — 3aiicanckas, 39 — Tapumckasi, 40 — Llainamckas, 4/ — dnsunckas, 42 —
Opanocckas.

3anadno-omromoneorsckas naonposuryus. I1posuu i uu: 43 — Y6eynypekas, 44 —
J3a6xaHcKas.

45 — Oxpupackas nopoGaacte (GeperoBasi, MeJqKOBOAHAS, CyGaHTOpaabHast, NpodyHIadb-
Hasi TMPOBHHIHH).

Cubupckana nopob6aacrs. Cpednecubupckas wadnposunyus. [IpoBUHU K U: 46 — Anl-
rapckas, 47 — XyGcyryabckas, 48 — Opxonckas, 49 — Cpenneenuceiickas, 50 — Huxie-
enncefickasa, 5] — CpenHeo6ekas, ‘52 — HuxHeo6ekas, 53 — Aarae-CasiHckasi, 54 — TyBHH-
ckas, 55 — Jledckas.

Cegeposocrounasn wnaonposunyus. TlpoBuHuuu: 56 — fAvo-Konbimckas, 57 — Ilen-
aHHcKasl, 58 — Oxorckas, 59 — Yackas, 60— Tyrypckas, 6/ — Bepxueseiickaa, 62 —
Bocrounokamuarckas:, 63 — 3anagHokamuarckas, 64 — CeBepocaxanuHckas, 65 — UayHckad,
66 — AmrysMmckas, 67 — Koslounnckasi, 68 — Yaneuckasi, 69 — Aunagwipckasi, 70 — Kpe-
CTOBCKas. .

7/ —batkaabckaag o6aacth (lOxHobGakikanbckasi, 3anagno6Galkanbckas,
Bocrouno6aitkanbckasi, CeBepobGalikanbckasi MeJAKOBOAHble NpoBHHUHH; Cerepo-cpenneGaii-
kanbckass U MOxkHoGalikajbckasi cynpaabuccasibHble nposuHuHH; [IceBpoabuccanbHasi Npo-
BHHLHSA) . )

CuHouwHaHAcKan o6aacTb. AMypckas nopo6aacre.

Anmypcxas nadnposunyus. Tposuuuuu: 72— Yceypuiickasd, 73 — Xabaposckas,
74 — Apryus-3eiickan, 75 — Opeasckasi, 76 — AMryHbcKas.

Kopeiicko-)Xearomopckas nadnposunyusa. TIposun uuu: 77 — Komaposckasn, 78 —
Cyurapuiickas, 79 — Kopefickas, 80 — JIsoxefickas.

finonckas nopobaacrs. [1poBunnuu: 8/ — Anusckas, 82 — Xoncoiickas, 83 — Bu-
BAHCKad.

Kuraiickass nogo6aacts: 84 — XyaHxefiCKasl MPOBHHIHSA.

Hupo-Manafickas nopo6aacrts. I1poBuHuuu: 85— I'uibmenackas, 86 — Muackas.
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Celernio pAna BunoB — oT Ilpubanxawbs, cpengueit Ceipnapbu o
BepxoBbeB O6u u MpTeiua Ha sanazge 10 6acceiiua dnsun-roa, Opaoca
1 Llaiinama Ha Bocroke. O6 sTOM CBHIETENbCTBYET IIPEXK i€ BCEro nase-
apKTHUECKHH XapaKTep mMasnakodayHbl GoJbLieH, BepXHe# yactu Gac-
cefiia Xyanxs. OueBHIHO, BEPXOBbS BENHUKHX KHTAHCKIX pek B TO
BpeMsl elLle He Obl1M CBSA3AHLL CO CBOUMHU TeNePEeIIHHMH HU30BbAMH.
Ilnnonenosas dpayna Bocrounoil Cubupu n cesepo-BocToka Asun 10-
CTOBEPHO NOKa HEM3BECTHA, OJHAKO I10 MHOIUEHOBBIM HAXOLKAM (fTo-
nosa, 1981) MoXHO npennonaraTe, uto oHa I0XOJU/1a Ha COBPEMEH-
Hyto ¢ayny Ilpuamypbs u IIpumopnsi, Ho GblL1a Gosee oGoramieHa
KHTAHCKUMH H PSIAOM BOCTOYHOA3HATCKHX Me30JMMHHYECKUX (opM.

B EBpone B 3T0 BpeMms mpoHcXoamio Gojee MOHOE pasgeneHue
OCHOBHBIX BAPHAHTOB eBPONeickoi dayHel. Ceep (0T ATiaHTHKH 10
Ypana) sausina cesepoeBponeiickas tbayna, cocTaBuBiIas B fajbHel-
lIeM OCHOBY CeBepOeBpONefCKOro (OCHOBHOIO AJs [Taneoapkruueckoit
o6sacti) ¢ayHUCTHUECKOTO uentpa. Ha iore cdopmuposamuch npa
UEHTPA — CPEAH3EMHOMOPCKHA U NepeNHeasHaTCKUH, MepBOHAYANBHO
AOCTATOYHO "GJIM3KHEe APYr K APYry Mo CHCTEMAaTHYECKOMY COCTaBY
QayHbl. [11s 3TUX UEHTPOB XapakTepHbl Takue PoAbl, Kak Pseudunio,
Potomida, Leguminaia, Melanopsis.

B TlanHoHCcKO# HU3MeHHOCTH mocJe TOrO, KAaK BO3HHUKILIEE TaM TH-
TAHTCKO€ 03€PO ONPeCHUIOCh, CHOPMHUPOBAICH CBOH CpelHelYHaHCKUH
LEHTP, 3a CUET KOTOPOro HblHE B 3HAUHTENBHOH CTeneHu copmupo-
BaHbl ManakodayHbl Gaccefina [dynas u [TpuyepHoMoOpbs, a Takxe
3anaja BaskaHckoro mosyocrposa. .

[Toxononauue B KoHue ManoLeHa U nasee B JIeACTOLEHE TIPUBEJIO
K BBLIMUDAHHIO MHOTHX BHIOB U TPYNN [03KHOTO HPOUCXOMKAEHHS.
DayHa, HaceasoOLIAS Bocrounyio Cu6ups u ceBepo-Boctok A3uwu, Gena
OTTecHeHa B GaccedlH AMypa u umeeT pasHblii XapakTep B pasHbIX ero
YacTAX (B CBA3H C Pas3/HuMeM KJIHMAaTHYECKHUX ycaosuit) . ®ayHa pek
[Ipumopbsi MeHee TecHo cBsizana ¢ daynoii Amypa, uem ¢ payHoi pek
n-oa Kopes u p. JIsioxs. Koe-kakue BUAB BOCTOYHOA3HATCKONO pouC-
XOXKI€HHSI TEM HE MEHee 0CTaJUCh B BOCTOUHOM Cubupu u B Gacceiine
Oxorckoro mopsi. 10 npexge Beero BHAb pona Bareoelona, Buani
pona Kolhymorbis, a Takxe npeacrapnenHble B Gacceiine Tyrypa
BUAEl pona Juga. ORHOBpPEMEeHHO HA HX MecTO NPOHHKAIOT naJjeapKTH-
ueckue Bunbl Planorbis planorbis, Anisus leucostoma, A. contortus
W HEKoTOpbie npyrue. Buibl BOCTOYHOA3HATCKOTO MNPOHCXOMXK ZEHHS
coxpausiorest Takke Ha Kamuartke (nanpumep, Lymnaea tumroken-
Sis), HO K HHM TaM, H B elle GOJbLIel CTeNEHH HAa UykoTtke, no6apJsi-
0T npuweabubl u3 Heapkrukn — Lymnaea nuttaliona, L. atkaen-
sis, L. randolphi w np.

Ot sanagHocu6upckoro BapHaHTa BOCTOYHOA3HATCKOH ayHbl
TOUTH HHYEro He 0CTan0Ch, KpOME HEMHOTHX 3HJEMHKOB H CyG3HIeMHU-
KoB Bocrounoit Cubupu n 3anannoii MoHroJuy.

B nepuonsl, caenyoume 3a tasuuem TIOKPOBHBIX JIEIHUKOB, Hal-
JIIONAI0TCs 1BE OCHOBHBIE TEHASHUHH. Bunbl, nepeneciue JIe[IHUKOBYIO
3MOXYy Ha CBOGOAHBIX OT OJe/leHEeHHS npocrpancrsax Cubupw, pacce-
AAIOTCA B 3aMaAHOM HanpasJieHud. OHH PAcIPOCTPaHSIOTCS O TONBKO
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470 0cBOGOAMBIIEHCS OT JIeIHHKA 30HE H COCTABJSAIOT OCHOBHYIO 4acTh
manakodpayHsl HHxHero [IpuoGbsi, 3aMeTHYIO (XOTSl U HE OCHOBHYIO)
yacTb MaJsakodaynbl 6acceriHa [leuopnbl, a HX enUMHHUHBIE npejacra-
BHTEJH NPOHMKAIOT HA BOCTOK [0 Oxm::hsmmmz: M npejasbluACKUX
oaep. [IpoTUBONOJOKHBIHA TOTOK eBPOAEHCKIX ?w;mmm ceBepoeBporneil-
CKHX) (GOpPM HAET Uepes I0XKHYIO HacTb 3anafHol n:m:w:c: CeBepHblii
Kasaxcrau na Boctok. B pesysbrare storo ¢aysna 6accefina Hptoima
IleNHKOM CeBepoeBporelicKasi, ¢ HEMHOHMMH 3HJEMHKaMH, a B (hayHe
I'oproro Astas ceBepoeBpONeHCKHE 3/eMEHTHl COCTaBJAAIOT 3HAUK-
TeqbHYW0 faoso. HekoTopsle M3 HUX pacnpocTpaHuiuch no Eppasun
CTO/Ib UIHPOKO, YTO NOXOAAT A0 KamuaTkw.

Ha nporsizkeHus njeicToueHa TIPOHCXO/IMJIH CePbE3HbIE H3MCHEHHS
nojl0pa3fenoB peuHbix 6acceiiHoB. B palloHax NOKpOBHOrO OJieI€HEHUS
nepecTpoiika rujpocer Gbiia Bb3BaHA MOANOPOM TalbiX BOJ JIENHH-
KOM H, B CBSI3H C 3THM, He0OXOJUMOCTbIO BbHIpaGOTKM HOBOTO pycJja.
B Bocrounoii Cubupu, rre Obl1M TONBKO TOPHbIe J€IHHKH, NPHUYHHEI
0Ka3aJiuch CJAOXKHee: TYT ¥ OOUJIMe BOJ, NPU TasHUM JeAHHKA, H MOJ-
MOpbl B MEXTOPHBIX [OJNWHAX, M Da3MbiBaiouias paGoTa BEpXHHX
yuacTkoB pexk. Kak 6bl TO HH G6blLJIO, MJIEHCTOLEHOBbIE H3MEHEHHS
peuHbix 6accefiHOB BMeCTe C PAcCesieHHeM NMPECHOBOLHBIX OPraHH3MOB
B MEPHOJBl MOTEM/EHHH CO3Ma/K XOPOIIO H3BECTHYIO HblHE KapTHHY
tdbayHHUCTHUECKOH HEOJHOPOJHOCTH peuHblX GaccedHOB. %xmm yOMH-
HaJoCh, YTO HPTHIILICKAs U o6ckas 4yacT oOckoro 6GaccedHa CTOJb
Pa3/IHUHBI 10 THAPOpAYHE, UTO HX NPHXOAUTCS OTHOCHTH K PA3HBIM MOJ-
ob6aactsiM. Bepxuasa Boara (Bbinie _jm:s:oxo-cv\x:ozoxom wo,ovmv:mg-
HOCTH) mO (payHe CylLIECTBEHHO OTJHYAETCA OT OCTaJbHOH dacTH Hac-
cefiHa. Bacceiin Jlona penurcs Ha ABe (payHHCTHUYECKH pasHbie uacTH
Houeukum Kpsixkem. Eue Gosee noxasaresed OacceiH [lnenpa.
Boiure CmosieHcKo-MOCKOBCKOH rpsiibl B HeM o6GuTaeT cjerka obeaHeH-
Hasi ceBepoepponeiickas (6GasaTuiickasd) ¢ayHa, B HU30BbAX (HHXKe
ObIBIIMX MMOPOroB) — HHXKHeAyHalckas (payHa, XxapakTepHas AJd
scero cepepHoro [IpuuepHoMopbsi, a B mpomexyTke oT CMOJEHCKO-
MoOCKOBCKOH rpsiibl 10 OBIBILIUX OpOros — omomoacvmwmcmm oZmEm*mm%w
tdayHa. [lepecTpoiiku peuHblX GacceHHOB €BPOMENHCKOH 4aCTH
A0BOJIbHO NoapobHo obcyxnatotest 1. J1. KBacosuiM (1975). B asuat-
ckoii yacth CCCP npuudHb HEOJHOPONHOCTH PpeYHbIX OGaccefHOB
H3yyaJsiCh MeHblle, HO (PaKTHI, :mxo:ammzzmcwooﬂoo%memZF :mwz_m-
Hee pasuTesbHbl. Tak, BepxHAs yacTb 6acceiHa wcm: (Boilte T. 3ed)
HacejieHa TaJjeapKTHUeCKoH ¢ayHOH ¢ HeOOJIbLIOH TIPUMECbIo aMyp-
CKOrO BapHaHTa CHHOWHAMHCKOH ¢ayunl (3—4 BHma), Torma Kak
ocrajbHasi yacTb GaccefiHa 3TOro NpuUToka AMypa 3aHsiTa IEeJHKOM
aMYPCKHM BapHaHTOM CHHOHHAHMHACKOH (dayHbI.

O6men ¢ Heapkrukoii yepes _wm_ox::ﬁo cKasaJicsl JHLb B CaMbIX
BOCTOYHBIX pafioHax. JlonneficToneHoBbl 0OMeH OObSICHAET HaJHuUe
HECKOJIbKUX HEAPKTUUECKHX BHAOB Braau OT DBepuHruu — Ha Kam-
yaTke, a OJMH BHMI pacnpocTpaHuics paxe mupoko no CubHpH.
OnHako OCHOBHOH Habop HeapKTHYECKMX BHLOB COCPeNloTOYeH Ha
UykoTKe U CBsi3aH ¢ 06MeHOM Ha MpOTFXKEHUN NJIHCTOLeHA. }

B HeoreHe ceBepHble pailoHbl AMypckoil u SImoHcKo# mojpo6JacTei
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Oblik 3acedeHbl ¢ayHo#, BecbMa GJIH3KOH K COBpeMeHHbIM (ayHam
I0XKHBIX paioHOB 3TuX nogo6.acredi. [laeficroueHoBoe noxosonanue
NPHBE/IO K BRIMHPAHHIO Psfia TenJsoJI0OHBBIX BHIOB H BCeJEHHIO ClOAa
HEKOTOPBIX BHAOB ¢ BocToka [lameapkTuku, uTo OGBSCHSIET «lepe-
XOLHBI» XapakKrep 3THX paiionoB. Baccelin Amypa yxKe B IHoLeHe

OblJ1 NOJIHOCTBIO OTJeJ1eH OT GacceiHOB peK SIIOHCKOTI'0 MOPSI COBpEMEH-

HbIMH BOjJOpa3jejaMH, H IO3TOMY (payHHCTHYECKHH oOMeH TyT OblLl
KpaiiHe orpaHuyen. B mepHoJbl MakCHMaJbHOTO MOXOJNONAHHS aMyp-
ckas ¢ayHa coxpaHsisiach B 6accefiHe YCCypH, 4 B IepUOAbI NOTEIIE-
HHsl pacceisiiacb no BceMy Amypy. DTUM obbsicHsieTcst 6OraTcTso
(aynbl 6acceitHa Yccypu (BkaAouast 03. XaHKa) U KpalHssi 6e1HOCTb
tayH BepxHeH M caMOH HHXKHell uyacrell Gaccefina Amypa, a Takxke
6acceiina AMTyHH.

Bonpoc o npoucxoxaenuu cdayHel baklikanbckoli o6aactH godaroe
BpeMsi Obl1 NMPeAMETOM JUCKYCCHH (mogpo6ubii o63op cm.: Crapo-
6oratoB, 1970) . Peskast o60oco6ieHHOCTb 3HAeMHUHON (hayubl Batikana
CBsI3aHa ¢ TpeMs siBJeHUsIMU. Bo-nepBbIX, C BOBHHKHOBeHHeM Gafikaib-
CKOH (payHbl Ha OCHOBE CEBEPHOro BapHaHTa CHHOUHAHNCKOH U Npex e
BCEro ee Me30JHMHHYECKHX 3JeMeHTOB. Bo-BTOphHIX, C MJIHTENbHbIM
(BepoAITHO, ¢ KOHLIA MHOUEHA) 3HJAeMHUYECKHM pa3BHTHeM B 03epax —
npejlIecTBeHHHKax coBpeMerHoro bafikasna, uto npuBesno xk o6pasoBa-
HHIO MHOTOYHCJIEHHBIX «6YyKeTOB» GJIH3KHX BHIOB. U, B-TpeTbUX, C BbI-
MHpaHUeM CHHOMHAMHCKOH dayHbl BoKpyr baiikana u 3aMeHoil ee Ha
BecbMa HeCXOJHYl0 ¢ Hell majeapkTHueckyio. TakHM o6pasom, eciH
B MHOLeHe 6afkaJ/bcKas (hayHa B KAKOH-TO Mepe HallOMUHaJIa COBPEeMeH-
Hylo kHTalickylo (Mapruacon, 1961; ITonosa, 1981), To HbIHE OHa CTOJIb
o6ocobuena, YTo 3aC1yKMBaeT BbIACJNEHHSI B CAMOCTOSITENbHYIO 06/1aCTh.

JlaHHble cHcTemaTHuecKoil Guoreorpacguu, BoipaboTaHHbIE B paM-
Kax nmnaneobuoreorpacuyeckux HCCJAEIOBAHHH MNpeacTaBjeHusi 06
HCTOpHH (OpMHUPOBaHHA ¢ayH, MO3BOJSIOT HA APEBHHX 03epax THMA
Baiikana v Ha OTIOXEHHSAX HCUE3HYBIUHUX O3eD MPOCJAEIHTb obliue
3aKOHOMEPHOCTH CMeHbl (payH KOHTHHEHTAJbHBIX BoJgoeMoB. Ha GoJee
MOJIOJbIX MOCJ/IeNEeJHUKOBBIX 03epax MOXHO MPOCAeIUTh npoluecc day-
HHCTHYECKOTr0 BOCCTAHOBJIEHHS], TPOJAO/KAOIIMACT U MOHBIHE. DTambl
npouecca B cBeTe 06LleH KapTHHBl pacceseHusi (payHbl MOTYT olpe-
JeJHTb 3TalHOCTb B HCTODHUH 03ep.

Tperuil Bo3aMOXKHBIH 300reorpacuyeckuii MoLX04 NAeT HaM 3KOJO-
ruyeckasi 6Horeorpadusi. 3To HampasJeHHe OTJIHYAETCS OT CHCTEMa-
THYeCKO# Ouoreorpacduu npexkae BCEro TeM, UTO AJS HEro BHA TeM
Ba)KHee, yeM OH B JAaHHOM MecTe O6GW/bHee (Torza Kak HJs CHCTe-
MaTHYeCKOH Bce BHABI CIIHCKa paBHOUeHHB). HanpaBJjeunue 3o npume-
HHTEJbHO K KOHTHHEHTaJbHbIM BOJOEMaM [0 MNOCJEeIHEro BpPEMEHH
ocTaBaJoch Hepa3paboTaHHbIM, TeM GoJjiee YTO K NAHHbIE 1O OGHJIHIO
HMEJIHCh JIMWb AJIsT OrPaHUYEeHHOTO Kpyra BOJOEMOB,

Kapra (puc. 2) npencrasiasietr coO0i MepBYIO MOMBITKY KOJOro-
3ooreorpa¢uyeckoro padoHHpoBaHusi ceBepa EBpa3uM Ha OCHOBe
aHaJiM3a pacHpoCTPAHEHHS] 3KOJO0T0-300reorpa@uueckKuX KOMILIEKCOB
MOJIJIIOCKOB H HX OTHOCHTeJNbHOro o6Haus. Ilox skoJoro-zooreorpa-
(pHUYeCKHM KOMIJIEKCOM MbI NOHHMa€eM COBOKYNHOCTb BHI0B, 3aHHMAI0-
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WKX CXOJHbie GHOTOMbl H HMEIOLIHX eNHHbIA UEHTP PacCnpOCTPAHCHHS.
Taxux KOMMIEKCOB N0 MOJIIOCKAM YAaJI0Ch BEAGIUTb 69, 4TO, OLHAKO, w
We 03Hauaer, 4To Jiaxe M0 3TOH FPyMNe OHH HCUepraHbl. M3 Hux K ose-
paM NpHypoYeHbl CJeAyiOollHe: 5 .

1) ceBepoeBponeiCKHi i PaBHHHHBIA HHTOPHIILHBIN; .

2) ceBepOeBpONEHCKHi vww:::mzs..axaovmoe_\_?mzw,

3) ceBepoeBpONeHCKHA PaBHHHHBIA JHMHOQWILHBIM KOMIUIEKC
MATKHX TDYHTOB; .

4) cpean3eMHOMOPCKHH esaoecsa_umzs.. .

5) AyHalCKO-MPHYEPHOMOPCKHH PaBHHHHO-HH3KOTOPHbIH JIHTO-

peodHIbHbBI; . . )
6) myHalCKO-NPHUYEPHOMOPCKHH DPaBHUHHBIH PEUHOH KOMILJIEKC

MATKHX TPYHTOB; . i

7) nepeaHeasHaTCKHi MPeAropHbIH ¢GuTOUILHBIH;

8) nepenHea3HaTCKUi uvoEov:E::b:qonooe:av:z..ﬁ

9) nepeaHeasHaTCKMi NpEArOPHbIM 03€pPHO-pEHHOH KOMILIEKC
MSITKHX TPYHTOB; i

10) KasaxCTaHCKHH rajoQu/bHbIH; i .

11) weHTpanbHOa3MaTCKHH TOPHO-NPEArOpHAIH hUTODUIbHbBIH;

12) coraumitckuil MpeAropHbiii 03€pPHO-PEYHOH KOMIIEKC MSArKHX
rPYHTOB; .

13) 10XKHOTALKHKCKHI rajsoQHuabHbIH; )

14) 3anafHOMOHIOJbCKHA PHUTODHIILHDIH, .

15) BOCTOYHOCHOHUPCKHI MPEAropHbIH pUTODHbHbIH;

16) BOCTOUHOCHOHPCKHH MPEAropHbIH 03€PHBIH KOMIUIEKC MATKUX
TPYHTOB; . .
3_3 KOJIBIMCKO-KAMUATCKHA TOPHO-NpPeAropHblii  QUTOPHIbHBIH;

18) anaabipckuil pUTODUIBHBIHA;

19) OXpUACKHI KOMILIEKC TBePAbIX IPYHTOB;

20) OXpHACKHA KOMINVIEKC MATKHX IPYHTOB;

21) ansiCKUHCKHA (QHTOGHIbHbIN; 5

29) a/jleyTCKO-KaMUYaTCKWH 03ePHO-PeYHOH KOMINIEKC —MSTKHX
rPYHTOB; . Ny

23) aMypCKO-NPHMOPCKHA PaBHHHHbIH G:ame_\sv:z:,

24) amMypcKHil DPaBHHHHbIA O3€PHO-DEUHOH KOMILIEKC MSITKHX
rPYHTOB; . .

25) NpUMOpPCKHH PaBHHHHBIA O03€PHO-PEUHOH KOMINIEKC MSTKHX
TPYHTOB; 5

26) KypHAbCKUH QUTOQHIBHBIA; 3

27) KypHJO-sNOHCKHH NPeAropHblil 03epHO-pPeYHOH KOMIUIEKC Msr-
KHX TPYHTOB; i :

28) uHaMACKHH QUTOPHIBHBIN, . .

29) 10xHOGalKaabcKui avxav@xmv_scasqoesavmz_\m

30) ceBepoGaiiKajJbCKHil MPHOPENHBIH JUTOQHJIBHBIH;

31) 10xHOGalKaAbCKHA PHOPEKHBIA ncamMMOQH/IbHbIH;

32) cepepoGaiikaibCKuil IPHOPEIKHBIH :om&zoesavmv_x“

33) 10)KHOOaiKaJIbCKHi aprUJJIHTO(QHIbHbIH,

34) ceBepo6ailkanbCKHil aprHITHTOQHABHBIH;

35) GafikaabCKHil FJyOHHHDBIH; 5

36) MOHTOKACHHACKHA PeODHNBbHbIA KOMILIEKC TBEPIBIX TPYHTOB.
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OcrasibHble KOMILIEKChl, He Nepeuuc/eHHble Bbille, MPHYPOUYeHH
K NPOTOYHBIM U MeEJKHM BOJOEMaM.

PacnpocTpaHenne KOMIJIEKCOB MOAYHHEHO 4 OCHOBHBIM OHOreo-
rpaHYecKHM 3aKOHaM — LUHPOTHOH 30HAJbHOCTH, GHOJIOTHUECKOH aHTH-
MepHH (MpOSIBJASIETCS Yy HAC Yalle B BHIE CEKTOPHOCTH pPacCIpOCTpa-
HeHusi — EmenbsiHOB, 1974), BepTHKa/JbHOH 30HAJBHOCTH (MOSICHO-
CTH) U NMPOBHHLIHANBHOCTH (moapo6GHee 06 3Tux 3akoHax cM.: Crapo-
6oraroB, 1970). Tak, ceBepoeBponefCKHH pPaBHUHHBIH JUMHOGU/b-
HbI KOMIJIEKC IIPHYPOUYEH K 30HaM TaHI'd, CMELIAHHBbIX H JIMCTBEHHbIX
JIeCOB, a Ha 0T 3aXOAMT JIHLIb 10 HMHTEP30HAJbHBIM JaHAladTam
peuHblX JnoJHH. BocrouHocHOUpcKuHH npeAropHbli  GUTODUABHBIR
KOMIJIEKC MPHYPOYEH K XOJOJHBIM BOJOEMAM TaeXHO# 30Hbl, IPEHMY-
LIECTBEHHO K 30He paclpocTpaHeHUs Be4HOH Mep3JoTbl. Kpome Toro,
OH B KakoH-To Mepe n3beraeT paBHMH H IIPHYPOUEH K MOSICY HU3KOTrO-
puil. [lopo6Guble npumepbl MOXHO OblIO Gbl MPOLONKUTH, HO SICHO,
4TO YeTblpe YIOMAHYTBIX BbIlI€ 32KOHA YETKO ONpeAessiioT NpHHal-
JIEXKHOCTh OCHOBHOTO siipa KOMIIEKCA K ONpPeAeJeHHOMY BbILAENY HJH
rpymnmne CMe:KHbIX BblJEJOB. \

[Ipu B3rasize Ha kapty (puc. 2), @ 0COGEHHO NPH COMNOCTABJECHUH
ee ¢ npeabiaylled kaproi (puc. 1), 6pocaercs B rsasa, 4To 3a npeje-

Puc. 2. 9konoro-3ooreorpaduueckoe palfioHupOBaHHE KOHTHHEHTAJBHBIX BOJAOEMOB ce-
ceBepa EBpasun Ha OcHOBe pacnpOCTPaHEHHS KOMIIIEKCOB MOJIIIOCKOB.

O6o3nayeHHe TpaHuL TO ¥e, 4TO M HA pHC. 1.

Maneapkruyeckas o6aacrtb. Cesepoepponeficko-3anagHocHGUPCKan pPaBHHH-
Has nomo6aacts. ITpoBuH U uu: | — CesepoeBponetickasi TynapoBasi, 2 — PeHHOCKaH -
HaBCKasi TaexkHas1, 3 — Banruiickas necnas, 4 — 3anagHoeBponelickas jecHasn, § — [ynafickas
crenHas, 6 — Juenposcko-JnectpoBckaa necHas, 7 — CeBepoNpHUYEpHOMOpPCKAsi CTenHas,
8 — CesepoBocToyHoeBponefickass TaexHsasi, 9 — ITeuopckas taexuas, [0 — LlenTpasnbHo-
BOoCTOYHOeBponeiickasi JjecHasi, /! — KOro-socrouHoeBponefickas crenuas, /2 — [pukacnuii-
ckas noJynycreiiHas, /3 — BoabliekaBkaackast ropHas, 14 — SImano-Tafimblpckast TYHApOBas,
15 — O6ckasa rtaexHas, 16 — O6cko-Hprhinickas JecHasi, [7 — Kasaxcralckas cTemHas,
18 — Typano-Tlpnapanbckas mycThiHHAA.

CpenuzemHOMOpcKas cy6Tponnueckass nogodaacrs. [TpoBHH I U u: 19 — Tlupeneficko-
Marpe6ckast cy6rponudeckas, 20 — Annenunckas cy6rponnueckasi, 2/ — Jlunapckas cy6rpo-
nuyeckas, 22 — Jrelcko-IOxHonpuyepHoMopckaa cy6rponuueckas, 23 — BocTouHocpenH-
3eMHOMOpckas cyGrponuueckasi, 24 — Hpano-Anatonuiickasi ropHo-crenHas, 25 — ['hpkan-
ckasi cyxocremHasi, 26 — Meconoramckasi oasucHasi, 27 — Konerparckas ropsas, 28 —
BocTouHonpaHcKas MyCTbIHHAS.

HenTpanbHoasznatckas ropro-npearopuas nopoGaacts. [IpoBu v uuu: 29— Corauii-
ckasi oasucHasi, 30 — Ilpubanxamckas nonynycruinsas, 3/ — [Namupo-TsHblIaHbCKAs TOPHAS,
32 — Tuberckas ropHo-nycreliHasi, 33 — llentpanbHOMOHroNbCKas crennas, 34 — Tapum-
cko-lOxHoroGufickas mycThinHas, 35 — Llafinamckas ropro-crenHasi, 36 — BocTo4yHOTHGET-
cKkasi ropHas.

Bocrounocu6upckas ropuo-raexuas mnopo6aacte. [I1posBuH L uu: 37 — Enncefickas
raexHas, 38 — CeBepocubHpckas TyHApoBas, 39 — CpexHecubupckas ropHo-raexHnas, 40 —
SlkyTckasi ocrennenHas, 41 — Aarae-Casinckas ropuas, 42 — 3a6aiikaabckas TaexHas, 43 —
3anagHOMOHIo/NbCcKasl ropHO-cTenHas, 44 — SHo-KoasiMckasa ropHo-tyrapoBas, 45 — Hykor-
ckas TyHApoBasi, 46 — Anapnipckasi TyHaposas, 47 — Kamuarckas ropao-aecHas, 48 —
Oxorckas TtaexHast, 49 — Yucko-Tyrypckas Taexuasi, 50 — CeBepocaxanuHcKasi TaexHas.

Cunonnpuiickas o6aacTtb. Amype-)KentoMopckas HH3KOTOPHO-PaBHHRHAR MOJ-
o6nacte. [IpoBunuuuU: 5/ — Bepxueamypckas crenHas, 52 — Amypckas jecHas, 53 —
IMpumopckas JecHas.

Caxanuno-XoHcofickasi ropHas ocTposHasi mogo6aacrb. I1 p o B v H 1 ¥ u: 54 — CaxanuHo-
Xokkalackas jsecHas, 55 — XoHciolickas cy6TponuuecKas.

Unpo-Manafickaa Tponnyeckas nopobaactb. Il poBu Huuu: 56 — I'mabMenackas ny-
cThiHHas, §7 — Huackas GasucHas.

Paitonnposanue Baitkanbsckoit u [Tontokacnufickoit o6nacreil He npuBeeHO.
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JlaMH 30Hb! BO3JEHCTBHA JIeAHHKA H BOA, 06pa3oBaBHIUXCS MPHU €ro
TasiHWM, CPaHHULb] BblJEN0B B 06eHX cucTeMax pailOHHPOBaHHS COBMA-
LaloT WJH nouTHd coemajailoT. HanporuB, Ha OCHOBHOH TeppUTOpHH,
NoABepriueiicst BJAHSAHHIO OJ€[l€HEHHsS] WM MO MEHbUEH Mepe cepbes-
Horo noxosoaanust (Hanpumep, CHOUPB), rpaHHIbl PE3KO PACXOASATCS.
Tyt B nosHyI0 Mepy MposiBJISieTCS 30HAJbHBIA XapaKTep pacnpocTpaHe-
HHSl KOMILIEKCOB, a TakKKe [efCTBHe Ha HHUX OCTaJbHbIX OCHOBHBIX
6uoreorpaMuecKHx 3aKOHOB.

[Ipu ananH3e HcTOpHH 03€ep NaHHBIE 3KONOTHUECKOH GHoreorpaduu
MOTYT CE€Pbe3HO [IOMO4Yb MPH PEKOHCTPYKLHH KAK IKOJOTHUECKOH Xa-
PaKTePHCTHKHU 03€p, TaK H COOTHOILUEHHS X C OKPYXKaIOIMMH Ha3eM-
HbIMH nauawagdrama. Hanpumep, ozepa, o6pa3oBaBlunecsi Ha ceBepe
Bocrounoit EBponbl B rosiouese nocse TasiHHsi JeAHHKa, B HEPBYIO
oyepelb 3acCeNs/IHCh CeBEPOEBPONEHCKHM JUTOPEODUIbHBIM KOMIJIEK-
com (npeacraButenb Ancylus fluviatilis), oTMeuaBUIEM HX OJIMIO-
TpopHylo ¢a3sy. [losnHee Gosee BOCTOUHBIE H3 HHX OGOraiajuch
NpeicTaBHTENSAMH BOCTOUHOCHOHPCKOro MPEAropHOro (GUTO(HUILHOrO
KoMIJieKkca (NpH NOsIBJ€HHH PACTHTENbHOCTH y GE€pPeros) W BOCTOYHO-
CHOHPCKOro NperopHoro 03epHOro KOMILIEKca MSITKHX IpyHToB. [lanee
(a B Gosee 3amajgHblx palioHax cpa3y ke 3a NOSBJEHHEM pPAaCTH-
TeJIbHOCTH) B NpH6pexbe HAUHHAJ AOMHHHPOBATH CEBEPOEB PONEHCKHH
paBHHHHBIA (QUTOQHUIbHBIH KOMIJIEKC.

B 6oJiee 10XHBIX palioHax, rie ¢opMUPOBaJIHCh ApPYrHe 30HbI Ha-
3eMHOH pAacTHTe/NbHOCTH, CMEHA KOMIUIEKCOB Gblia HHO#. Hanpumep,
B pa3Hble oTpe3kH mieiictoueHa Buiabl Corbiculina tibetensis n C. fer-
ganensis AOXOAMAM mo OGacceliny Mpreliua BOJOTH 40 yCTbsi 3TOM
pexku. Cefiuac B asuarckoil yacth CCCP OHH BCTpPeYaioTCst TOJBKO
B Gacceiinax Chipnapbd W AMynapbH; KpoMe TOro, cy6¢hoccuibHble
pakoBHHbl (ObITH MOXET, HaWAyTCA W KHBbie 0COGH) BCTpeuaroTcs
B Gacceiinax Yy, Tanaca u pek Ilpu6anxaubs. OueBuaHo, 4to pac-
NpOCTPaHEHHE TaeXHOH 30HBI H CBA3aHHOE C HUM CHJIbHOE MOAKHC/Ie-
HHE M yMeHblUeHHe MHHepPaNH3aluHd BOA OTPHLATENBHO CKa3aloCh Ha
pacnpocTpaHeHHe 3THX BHIOB.

IToagBoAsi UTOrH M3/I0XKEHHOMY BhILIE, CleAyeT MOAYEPKHYTb, YTO
MeXJY aHa/JH30M HCTOPHH 03ep H HCTOpHYecKOH GHoreorpadueil ecTb
rayGokasi cBA3b H B3aumojeicTeHe. Bece HanpasiieHns Guoreorpacuu
B HX HCTOPHYECKOM aCMeKTe MOTYT JaTh OUeHb MHOTO€E [J/1s IOHHMAaHHUS
MCTOPHUH 03ep, a ycrexd B 06/1aCTH H3YueHHSI HCTOPHH O3ep IOMOraloT
MNOHATDH MPOLECChl CTAHOBJEHHSE UX (ayHbl H (Jaophl.
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Fnasab

MOJIE3HBIE HCKOMAEMBIE,
®OPMHUPYIOILHECS! B O3EPAX

3HaHHe UCTOPUM o03ep obserdyaer MOMCKH U Pa3BeAKY [0Je3-
HbIX HCKOMaeMblX, KOTOpble GOPMUPOBAJIUCH B IPEBHUX H COBPEMEHHbBIX
o3epax. C 03epHBIMH OTJIOXKEHHUSIMH CBSI3aHbl MHOTHE BH/bI MOJE3HBIX
uckomnmaemblx. OpraHu4eckoe BeLIeCTBO, KOTOPOe HAKaIlJIUBal0Ch B OT-
JIOXKEHHUAX [pPeBHUX 03ep, a 3aTeM MOJBeprajoch auareHesy, Aajao
Ha4ya/Jo MHOTMM MECTODOX/IEHHSAM FOpIOUMX CJaHieB, HehTH H rasa.
C o3epamu CBA3aHBl TaKXe MECTOPONKAEHHS OCAJOUHBIX XKENe3HbIX
M MapraHieBblX Py, POCCbIMHblE MECTOPOKIEHHUS, 3a/1€XKH H3BECTHS -
KOB, MepreJied, MeckoB U IJHH. Elle HeAaBHO »eje30oMapraHleBbie
KOHKpeLHH, BCTPeyaloliiecss Ha JHe o3ep Kapesauu, cayXHau cbipbeM
ANl HeGOJIbIIMX MeTajJlypruueckHX 3aBofoB. B Hacrosiuiee Bpems
0COGEHHO 60J/1blIOE 3HaueHHe WMeIOT YeThipe BH/a MOJIe3HbIX MCKOma-
€MblX, KOTOpble NPOA0JXKAIT (GOPMHUPOBATLCH HJAH (HOPMHPOBAJMHCH
B HeLaBHeM reoJIOTMYeCKOM IpOLUJIOM B OYeHb MHOTHX 03epax. ITo
campornesb, 03epHas U3BECTh, AMATOMHT H O3€pHBIE COJIH.

Belure yxxe 6blI0 CKa3aHO O TOM BHHUMaHHUH, KOTOPOE YIENSI0Ch
MCIIOJNb30BAHUIO canpomnesss 6yKBaJbHO C NMEPBbIX MECSEB CYLIECTBO-
BaHusi CoBeTckol BaacTH. K HacrosilleMy BpemeHu nMoapoGHO paspa-
GoTaHbl METOABl IIOHCKA H DPa3BeAKH MECTOPOXKIEHHH camponens u
TeXHUYECKHE IpueMbl ero fo6uiud. IToagpo6HO H3yyeHBI TaKKe BO3-
MOXXHOCTH NPHMEHEHHS canpone/st B KayecTBe yr0OpeHHUsI, NOAKOPMKH
AJIs1 CKOTA M NTHLBL, B Je4eOHbIX U APYrHX LeJasiX.

Canponesnb o6pasyercst Ha AHE [PECHBIX 03€P U3 OCTATKOB ILJIAHK-
TOHHbIX H 6EHTOCHBIX OPraHH3MOB, KOTOPLIE [I0ABEPraloTCsl AHATeHe3y
pU y4aCTHH MHUKPOOPraHu3mMoB. BBuay Toro, 4To B BEPXHHX FOPU30H-
TaX HJIOBOH TOJLIH BO3HHKAIOT GE3KUCAOTHbIEe (aHa’pOGHbIE) YCAOBHS,
AMareHe3 He NMPHBOJAUT K MOJHOMY Pa3sJiOkKEHHIO OPraHHyecKoro pe-
HecTBa, CoAeprKallerocs B MJIAHKTOHe W OeHToce; 4aCTb €ro nocre-
NeHHO HakamauBaerTcs Ha AHe o3ep (Kasakos, 1950). B cocras canpo-
neJisi BXOAAT TAKXK€ TeDPUTreHHbIe OCAAKH — MecuaHble, aJeBPUTOBbIE
M TJMHHCTbI€ 4aCTHIbL, NONAjaioillie B 03epa M3 PEK U PYYbeB H
o6pasyoilHecs: IpH pa3MbiBe Geperos, a TAaKXKe XeMOTEHHbIE 0CalKH,
riaBHblM 06pa3oM 0O3epHasi H3BECTb.

OsepHble OT/I0XKEHHST HA3bIBAIOTCS CaNpOINeNeM, eci Coaep Kanue
B HHMX OPraHH4YeCcKOro BelLlecTBa JOCTATOYHO BeaHKO. CoGCTBEHHO
canpormne/ab cogepXHuT 6oaee 50 9% oprauuueckoro seutectsa. Ecau ero
6onbwe 10—15 % (Ho meHbwe 50 %), o3epHbie OTJOKEHHsI Ha3bl-
BaIOTCs canpomnefem, o6elHEHHBIM OpraHiueckiM BeutecTsoM. Muoraa
UX HasbiBa/d TakxKe CanpoNequTaMH, HO Telepb 3TOT TEPMHUH HOUTH
He ynorpebJasercs.

Canponesnb BcTpedaercst He TOJbKO B COBDEMEHHBIX 03epax, HO
U B TOpQAHUKAX, HA MECTe KOTOPLIX CYIIECTBOBA/H 03e€Pa B HEeJaBHEM
reoJornyeckom npouwiom. Tam oH o6pa3yeT rOPU30HTHI W JIHH3HI,
HaxoAsuecs noa TopdaHon 3anexnlo. Hepenko canponens noacru-
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JAi0T MajOMOLLHbIE MPOCJOHKH Topda, KOTopble CcHOPMHUPOBAJIUCH
40 BO3HHKHOBEHHS 03€PHOH KOTJIOBMHBI WJH A0 TOrO, Kak oHa Gblia
3arnoJjiHeHa BOJOH.

Bce mecrtopoxaeHHsa canponens, UMeIOLHe PAKTHYECKOE 3HAUeE-
HHe, 00pasoBaJjgHCb B TOJIOLEHE — HA MPOTSKEHUH MOCAEAHHX
10 tuic. aer (Kopma, 1960; Heftwranr, 1964; Bpakur, 1971; Kupxkos,
1983a). B Tex HeMHOrux 03epax, KOTOpble CYLIECTBOBAJJH BO BpeMsi
BaJ/LafCcKOro oJlefleHeHHs!, canpornenb He oTyaraJjncsl. 3aiexu carpo-
neJss MEXJEIHHKOBBIX 03ep BCTpeualoTcs peiko. Dosee gpesHue ca-
npone/jy NMpeBpaTHANCH, KAK NPaBUJIO, B TOPIOYHE CJAAHIHL.

MoulHocTb canpome/st 06bluHO He npesbiaer 10 M, HO B OTAe/b-
HBIX cIydyasix ObiBaeTr ropasjgo 6odbile. Pekopanyo mouikocts (40 M)
canponenb umeer B 03. Comudo SipocnaBckoil obmactu (Hedwranr
u ap., 1965). 3anmace! carnponesst orpomusl. Tak, B 03. Hepo fIpocaas-
cko# obJacTd OoHHM pocturailor 270 mJaH. T., B UyxJoMckom o3epe
Koctpomckoi o6aactu — 140 man. 1. [lo naneko He MONHBIM AAHHBIM,
o6wue 3anacol canponanasi B CCCP cocrasasiior okosao 120 mapa. T.
(Heftiuranr, 1964).

Camponenp o6JafaeT KOJAJOUAHOH CTPYKTYPOH U B €CTeCTBEHHOM
COCTOSIHHM MMeeT OueHb BLICOKYIO BaaxHOCTb (60—97 95). Ou mex-
JIEHHO COXHeT, HO, BBICOXHYB, BHOBb He HaMOKaeT, a CTaHOBHUTCHA
10BOJLHO TBepAbIM. [Ipu npomopakuBaHuU, OAHAKO, CalpoNelb pas-
pBHIXJS€eTCS W Nocje OTTaHBaHUfA COXHeT ropasfo ObicTpee.

Canponesab s1BJAS€TCH LeHHbIM OpraHiueckum yao6penuem (TomuH,
®omun, 1964; Cmupros A. B., 1965; Jlonotko, 1978; Bykau, 1983).
[Inomoponue KHCJABIX MOYB OCOGEHHO CHJABHO MOBbILIAET H3BECTKO-
BHCTbI# campone/ab, KOTOPblH OOBLIYHO COAEPKHT TakxKe O0JbiOe
KosauuecTBo ocopa u asora. [locaenuuit, oqHaKo, HAXOAUTCA B MAJIO
JOCTYNHBIX AJAs1 pacTeHW# ¢dopmax. BHeceHue camponenst yjaydywaer
cTpyKTypy nmouBbl. Haubonbuinit 3¢ dekr gaer npuMeHeHHe canpomness
B CMECH C [IPYrMMH OpraHHYeCKHMH U MHHEpaJbHbIMH YAOODPEHUSIMHU.
Ha rekrap BHocutcss A0 150 T canponensi. KonkperHble 0coOGeHHOCTH
npUMeHeHHUs] carponejeld 3aBHCSAT OT HMX COCTaBa M CBONCTB, OT
ocobeHHOCTel MOYB, OT CeIbCKOXO35HCTBEHHBIX KYJAbTYD, YPOXKaHHOCTb
KOTOPBIX AOJKHA ObITh MOBHIILIEHA, H OT IKOHOMHUECKHX MOKa3aTesneld
N0ObIYM M TPAHCIOPTHPOBKH camponessi. Jlas pelleHHsA BceX 3THX
BONPOCOB HEOOXOAHMMO TECHOE COTPYAHHUECTBO MEXAY O3epoBelaMu
1 arpoHOMAaMH.

Jpyroil 06.1acTbi0 NpUMeHEeHHsI Canpone/s siBAseTCa ero MCIOoJb-
30BaHHe B KauecTBe NOJKOPMKH CeJbCKOXO3sAHCTBEHHBIX MKHBOTHbIX
(CykaueB u ap., 1943). Bblio 10Ka3aHO MONOKHTENbHOE BJHSIHHE
canpone/isi Ha MOJIOYHYIO NPOAYKTHBHOCTb KOPOB M MPHUBECHl CBHHEH.
Canponenb Hallies npuMeHeHue TakxKe B Berepuuapuu (Co/iaaTeHKoB,
1976).

Canpomnenb UCIOMb3YyeTCS B KauecTBe JedyeGHbIX IPA3el npu tepa-
WU pPeBMaTH3Ma, KOXKHbIX 3a601€BaHUH W BOCHAJMTENbHBIX HpoLec-
coB. BaxHoe 3HaueHHe MOXeT HMeThb TaK)Ke NPHMEHEHHEe camporens
B Ka4ecTBe XHMHYECKOTO Cbipbsl MPU MPOH3BOIACTBE HEKOTOPLIX BHIOB
CTPOHTE/bHBIX MATePHaAO0B, IJs1 H3FOTOBJEHHUA JHTEHHBIX HOpM H A5
MHOTHX APYTHX LeJei.
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HauGosee scppekTuBHO canponesib 106bIBAETCA CPEACTBAMU THAPO-
MexaHusauud. C noMolblo 3eMJ1eCOCHBIX CHapsiIoB camponenb pas-
phixJasiercs, 3acachiBaeTcst BMeCTe ¢ BOAOH M MO HaMOPHBIM Tpy6oO-
NPoBOAAaM TPAHCIIOPTHPYETCS HAa 3HAuYMUTeJbHbie paccTosiHus. Canpo-
nejib MOXKET MOJaBaThCs HENOCPEACTBEHHO Ha yaobpsiemble MO HJIH
B OTCTOMHHKH, OTKyAa OH [OC/e NPOMEpP3aHUA U CYLIKH BBIBO3ZHTCH
Ha3eMHbIM TPAHCHOPTOM.

B nocsaeanee BpeMsi K MCMOJIb30BAHUIO CANPONE/s BHOBb NPHUBJE-
KaeTcsl camoe cepbe3Hoe BHHMMaHue (KossoB, MenbHukoB, 1984).
B ueHTpasbHOH mnpecce cepbe3HOH KPHTHUKE MOABEPrHYT NMPOEKTHBIH
HHCTUTYT «MOCrHIPOBOAX03», KOTOPbIH, COCTAB/IAS POEKT MEaHOpa-
UHK 3eMeqabHbIX yroaiu# Ha nobepexbe 03. Hepo, He mpeaycmorped
HCITO/1Ib30BaHUS canpollens, YTO MPHUBENO K CHHXKEHHIO YPOXKAHHOCTH
JyKa M LUHKODHS M K HepauHOHAJbHOMY HCIIOJb30BAHHIO OrpPOMHBIX
KanuraJjosaoxeHni. dkcneprHas nogkomuccus Focniiana CCCP yka-
3a/1a Ha HeOOXOJHUMOCTb y4eCTb B MPOEKTHbIX pa3paboTKax BLICOKYIO
3KOHOMHYECKYIO 3¢ (PEeKTHBHOCTb MPUMEHEHHS CANpomness B CeIbCKOM
Xo3sicTBe.

CJlenyer OTMETHUTb, 4TO OOBIYHO MPH A0GbLIUE MOIEe3HbIX HCKOTAaeMbIX
BO3HHUKAIOT He6JaronpusaTHble H3MeHeHUs OKpyxKalolled cpeasl.
Ho ynanenue camnponenss co AHa 03epHOH KOT/JOBHHbI HE YXYALIAeT,
a 3HAYUTeJbHO yJaydiiaer coctosinde oszepa (Jlomorko, 1978). M3 nu-
CTPOdHOTO HJIH 3BTPOGHOTO OHO MOXKET MPEeBPATUTLCA B Me30TpodHOe
W Jaxe oJUroTpodHoe. ITO OYeHb BaXKHO 115 Lejedl BOLOCHAGKEHHS
M UCIOJb30BAHUS 03€D B KauecTBe MeCT OTAbIXA.

Jpyrum noJjiesHbiM HCKOMaeMbIM, KOTOpPOe (GOPMHPOBAJIOCH B 03e-
pax, siBjisiercsi o3epHas usBectb (BapTomw, 1976). B Hacrosiulee ppems
OHa oT/1araeTtcs TOJbKO B OUeHb HEMHOTHX o3epax. HauGosee xapak-
TepHa U3BECThb JJ/1s1 OTJIOXKEeHHH GopeasbHOro Bogpacra (8—9 Teic. J1. H.).
B Gosnee MOJMOABIX OTJIOXKEHHSIX OHA BCTpPeYaeTcs pexe. TO CBA3AHO
C TeM, 4YTO BO BPEMsS OJIeJE€HEHHS B COCTABE MOPEHHBIX OTJOXEHHH
H B IOYBaX HaKamjiuBajJuCh Kap6oHATH. B mosagHenegHMKOBOE mw@smvv
Korjga 6blja LWWHPOKO PacIpocTPaHeHa MHOTOJETHSIS MepP3J0Ta, a KJIH-
MaT Obll XOJIOAHBIM H CYXHM, KApGOHATHI OCTABAJHCH B OTJOXKEHUSX.
Tosbko B ansepese OHM Hayajgu MOCTYNaTh B OTAEdbHBIE 03epa.
B Gopease nocsie TasiHUst MHOTOJMIETHEH MEP3/IOTHI M HAa4ala aKTHBHOM
UHPKYJISIUHU MTOA3EMHbIX BOJ KapOOHATHl MUTPUPOBAIH U OTJAraJUCh
B o3epax. B rex cayuyasix, koraa sanachl KapGOHATOB B OTJIOXKEHHSIX
GblLIM 0CTATOUHO BEJIHKH, X HAKOIJIeHHe B 03epax MpOA0JKaaoch
H nocne Gopeasna. Ho B GoabuminHCTBe ciyuaeB 3TH 3anachl cKOpPo
OKa3blBaJHCh HCYEPIAHHBIMH H OTJIOXKEHHE O3ePHOH H3BECTH Mpekpay
anoch. B cocraB 03epHO# U3BECTH BXOASAT KaK XEMOrEHHbIE 0CAAKH,
TaK ¥ OCAJKH OPTAaHMYECKOTO [IPOHCXOMKAEHHS: PAKOBHHBI MOJIJIIOCKOB
H OCTPaKOJ, OCTAaTKH XapOBbIX BOLOPOC/Aed U Ap.

Crou 03epHO# H3BeCTH, KaK NMPABHJO, MOACTHAAIOTCA MHHEpalb-
HbIMH WJIaMH, & HHOTJA MNpoc/]oHKamu Topda, U MEePEeKPLIBAIOTCS
canmponeseM, HEPEAKO H3BECTKOBBIM. 3anachl 03€pPHOH H3BECTH OYeHb,
BesIMKH. Toabko B eBponeficko#t uactu CCCP, no naneko He MOJIHBIM |
JLaHHBIM, BbIAIBJEHO GOJjlee MOJYTOpa ThICSIY MECTOPOXAEHHH C wwnm.\

camu okoso 250 man. m3.
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OCHOBHBIM HanpaBJeHHeM NPUMEHEHHS 03€PHON H3BECTH SIBJISIETCS
M3BECTKOBAHHE KHCJbIX OUB. VIMEHHO B 061aCTH HX PacnpOCTpaHeHHS
HaxoaaTCA MeCTOpPOXKAeHUs u3BecTH. Ee nocraBka Ha noJssi He Tpe6GyeT
60JIbLIMX TPAHCIIOPTHBIX 3aTpar. B mouBy BHOcHTCST OT 5 10 9 T U3BeCTH
Ha rekrap, 4To obecneyvBaeT 3HAUUTENbHYIO NpUGaBKy ypoxasi B Te-
YyeHHe HecATH U 6ogee JieT.

TpeTbHM BUIOM 03€DHBIX 110JI€3HBIX HCKOMAEMbIX ABJASIOTCS AHATO-
MHThI, KOTOpbie 06pa3yIOTCsl B IPECHBIX O3€pax B pe3yJbTare OTJOXKe-
HHUSI KPEMHHEBBIX CKeJeTOB JHaTOMOBBIX Boaopocsell. HauGosee mo-
Apo6HO H3ydeHbl nquaTOMHTBl Kosbckoro nogyoctpoBa ([lopeuxkui u
ap., 1934), Bo MHOruxX 03epax KOTOPOTO AHATOMOBbLIE NpPeoGJafaioT
B COCTaBe NJaHKTOHA M 6eHTOoca; NpH 3TOM B 03epa MOCTynaeT J0-
BOJILHO MaJiO TepPpHUreHHbIX yacTHU. [IMaTOMHTHL BCTPEUAWTCH Takxke
BO MHOTUX APYrMx paioHax. B nocienHee BpeMsl OrpOMHbie MeCTO-
pPOXKJeHHSt AMATOMHUTOB OTKPHITHI B JPEBHUX O3€PHbLIX OTJOXKEHHAX
3anagno#t Cubupu (Hecrepos, 1984). Mx o6uwiMe samachl TOJNBKO
B TroMmeHcko# o6aact npesbitalor 500 TpuainoHoB KyGomerpoB (!).

_JduaToMUTBl HCMOJAB3YIOTCA NMPH NPOU3BOACTBE LlEMEHTa, KHpIHUa
U APYTHX CTDOHUTENbHBIX MaTepuasoB. KHPIUU H CTEHOBble MaHeNH
U3 [IUaTOMHTA HMEIOT OueHb MaJibld YyJAeJbHbIH Bec, uTo obJieruaer
CTPOHTENbHBIE KOHCTPYKLHH, H OYeHb c1a60 NMPONYCKAIOT TENJO U 3BYK.
JnaToMUTBl HCIOJB3YIOTCS TakKe B KauecTBe (BUJIBTPOB H MOrIOTH-
Tenell (ancopGeHTOB) IJs NPOU3BOJACTBA XKUJIKOTO CTEKJa, Kak abpa-
3UBHBIH MatepuaJ u AJAst MHOTHX APYTHX Uesed. B Gauxkaiuine romsl
CTaBUTCA 3ajauya pe3KO yBeJHWUYUTh UCNOJb30BaHHE AHATOMHTOB.

Hakonew, BaxKHe{IIMMH MECTOPOXKIECHHUSIMH MOJIE€3HbIX HCKOMAaeMblX
SIBJSIIOTCS O3epHble CcoJqsiHble MecTopoxaeHus. ([3eunc-JluToBckui,
1968). [Toutn Bce OHH pacCHOJOXKEHbl B aPHIHON 30HE H HMEIOT roJio-
ueHoBbi#i BodpacT. Tosbko B CeBepHoMm [Ipukacnuu pacnosioxkeHHble
BOJ/IM3Y COMAHBIX KYNOJOB IEPMCKOT0 Bo3pacTta o3epa dibToH, Backyn-
yak, VIlHpep v Apyrue HMeIOT MOUIHbIE COJITHBIE 3aJI€XKH, KOTOphIe
Hauasd (OPMHPOBATBECH B MJEHCTOLEHE; O3epHble OTJOMXEHHS! TaM
nepec/anBalOTCA OTJIOKEHHAMH KacNUHCKHUX TPaHCTPeCcCHH.

Pasiyualor npuMopckHe M KOHTHHEHTaJbHbie COJIsiHble o3epa.
[TepBroie U3 Hux oGpa3oBanuch, KaK MpaBua0, 4—6 ThIC. JeT Ha3al,
KOrjJa ypOBeHb OKeaHa [IOCTHUI' COBPEMEHHOI'0 MOJIOXKEeHUS W KOChl H
nepechllH OTAENHAN OT MOPSI HEeKOTOpbIe 3aauBbl. B 3TH 03epa nocry-
NaT KaK MOPCKHe BOAb! (myTeM QUAbTPALHH), TAK H BOAbl KOHTHHEH-
TaJbHOrO CTOKA. B KOHTHHEHTa/bHbIE 03epa MOPCKHE BOJbI HE MPOHH-
KaloT. Boabl, moctynuslune B 03epa, UCMAapAOTCs, COJMHU XKe rof OT roaa
HakanauBaloTcsd. MHorue osepa B pe3y/jbTare 3TOr0 CTajJHd CaMo-
0Caj04YHbIMH, & B UX KOTJIOBHHAX HAKOI:IJIHCh CJOH COJNEeH MOLLHOCTBIO
B [HECSITKH, a JJs yhnoMuHasliuxcsi Bblle o3ep CesepHoro [lpu-
Kacmust — faxe B coTHM MerpoB. [lo mepe pocra MuHepasuzauuu
CHayaJja oTJaraloTrcsi Kap6oHaThl, 3aTeM CyJib¢paTbl H HaKOHeL XJO-
puabl. O6bludO cHayasa oT/iaraercsl KajibiuT (KapOGOHAT KaJjbIHs),
3aTeM THIIC, TajIUT, NMCOMHUT U rekcaruapar (dopmel cynabdara mar-
HHMA), CHIbBHHUT U KapHA/JUT U HaKoHel GuiodHUT (omHA U3 dopm
XJIOpHUAA MarHus).
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U3 coasiubix o3ep HoGbiBaeTcs 3HAauHTeNbHAs 4acTb MHLLEBOH
nosapenHoil coau. [ToBapeHnas conp (rajiut) WHPOKO MPHMEHAETCS
B XMMHUECKOH M APYrHX OTpac/isx NpOMbILIeHHOCTH. B osepax
N06bIBAIOT TaKXKe ruic, Mupabenut, TeHapAUT, CONY, KajueBble COJH,
MarHuii, 6op, 6pom H ApYrde COJH.

3HaHMe 3aKOHOMEPHOCTEH MCTOPHH 0O3ep MOMOraer MOUCKY U pas-
BEKe KaK Mepedyuc/IeHHbIX Bbillle, TaK H MHOTHX APYTHX MOJE3HbIX
HCKOnaeMbiX, JOPMHPYIOLIHXCS B 03epax. .
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Yacrtroe Il

METOA bl UBYYEHHUS
HCTOPHUH O3EP

BBEAEHHE

Hcropusi o3ep naydaercsi ¢ mOMOLUbIO 1[€J0r0 psijia METOIOB,
MHOTHE M3 KOTOPbIX IPUMEHSIOTCS TaKXe B JPYTUX HAYUHBIX AUCIIMII-
JuHax. JIas npeaBapUTe/IbHOrO 3HAKOMCTBA € 0O3€PHBIMH KOTJOBHHAMH
HCIIONB3YIOTCS TEOJOTHYeCKHe U reoMop(OJIOrHuecKne MaTepHadbl.
Ceenenus o pesbede 1HA 03€p W MOIIHOCTH O3€PHBIX OTJOXEHHH AaeT
AKyCTHYeCKOe 30HAUpOBaHHUe. .

Iisi ot6opa 06pasuoB JOHHBIX OTJOXKEHHH NPUMEHSAIOTCA ClelH-
anbHble NpuGopbl. O6pasibl eTanbHO ONMUChIBAIOTCS, KOHCEPBUPYIOTCS
H 3arev M3ydaiorcsi B Ja6opaTopHBIX YCJI0BHSIX. OCOGEHHO BakHbI
reoJIoro-JMTOJNOTHYECKHE (FpaHy/OMeTPHYECKHH, MHHEpaJoru4ecKHi
M XHMHYECKHH aHaau3bl), reousnueckie (M30TOMHBIE U MAJEOMATHHUT-
Hbl€ HCCJ/EJOBAHMsA) M NaJeOHTOJOTHUYECKHE (HU3yUeHHe HCKOMaeMbiX
OCTATKOB PACTEHHUH M »KUBOTHBIX) METOABI HCC/EA0BAHUH.

Baxuasi posb npu H3y4eHHH HCTOPHH 03ep OTBOLHUTCS HCTOPHUKO-
apxeosioruueckuM metogam. [Tocenenusi denoBeka H3gaBHA HaXxO[H-
Juch BOau3HM pek M o3ep. B Espome naxe cyuiectsosasa ocobas
KyJAbTypa cBaHBIX IOCeleHHH. ApXeoJoruyeckue marepHasbl IM03-
BOJISIIOT CYJMTb O MHOIMX MOMEHTax MCTOPHH 03€p: U3MEHEHWH YPOB-
Heil, COCTaBa HXTHO(payHbl B pa3Hble KAHMaTHIeCKHE SMOXH, XapaKTepe
npubpeKHOH M MPUOPEXKHO-BOJHOH PacTUTENbHOCTH, COCTaBe H
YKCJIEHHOCTH MOJIIIOCKOB. Bce 3To mosBossier nosiHee oxapakrepi-
30BaThb KAMMAaThl M JaHAWadThl MNPOLIIOTro.

B ucTopuueckux XpOHHKax M JOKYMEHTaX 4acTo (YUKCHPYIOTCH
CBeJleHHs 00 H3MEHEeHUSIX YPOBHeH 03ep (KaTacTpodHUyecKUX HaBOLHE-
HHSIX, EPEChIXaHUH 03eP) ¥ UX COJIEHOCTH (KauecTBO BOJbI B OTHOLIE-
HUM NPHTOLHOCTH €e sl MHTbSI), OTMEUaloTcsl roAbl HJH NEpHOMbL,
KOrja BoJa O3ep CTaHOBHJAaChb HENPHUTOAHOH K ynoTpeb/eHHIO BCae]-
cTBUe OYypHOro LBeTeHHs BOAOpocJeld, u npyrue sisaeHusa. HMHoraa
06 H3MEHeHHH COCTOSIHHA 03ep MOXHO CYAMTb MO HX Ha3BaHUAM.

LleHHble CBefleHUS] O MOCJAEAHHUX 3Tanax HCTOPHHU O3€p COAepKar
JlaHHble THAPOMeTeoposoruueckux HabaoeHuii. PaspaboraHbl HOBbIe
METOJbl CTaTHCTHYECKOH 0OpabOTKM FHAPOMETEOpPOJOrHYeCKHX PALOB,
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KOTOpble M03BOASIOT Oojee 00BEKTHBHO CYAHTb O TOM, CYLIECTBO-
HAAH JH B MPOULJIOM LUK/IHUECKHE SIBJACHUS.

B nocnennue gecsaTuAeTHs, KOrJa BO MHOTMX paHOHaX Mpou30LIH
pe3kue H3MEeHEHHs O3epHbIX KOCHCTEM B pe3ysbTaTe YCH/IHBLIErOCs
BAHSAHHS JIeATeJ]bHOCTH YeJ0BeKa Ha 032pa U HX BOLOCGOpHl, BaXKHOM
3ajavell NaseONMMHONOTHM CTaJ0 H3yyeHHe OBICTPBIX H3MeHEeHHH
cpenbl u 6uoThl 03ep. [lpu Takux HccaenoBaHUAK MPOBOAKTCSA KOMII-
JeKCHOe H3ydeHHe BEpPXHMX TOPH3OHTOB JOHHBLIX OTJIOXEHHH o03ep
H HCTOPHKO-IKOHOMHMYECKHH aHA/JM3 MaTepHaloB O X03AHCTBEHHOH
AesiTeIbHOCTH Ha BojocGopax.

Takum 06pa3oM, KOMIUIEKCHBIH MOAXOA U NpHMeHeHHe §0./1bLI0ro
YHCJ1a Pa3JHUHBIX METO0B HCC/Iel0BaHHUSA T03BOJISAIOT MONYUUTh JOCTa-
TOUHO MOJIHOE MpeACTaBJeHHe O BO3HUMKHOBEHHH W PA3BHUTHH 03ep
B YCJAOBHSIX H3MEHSIOLLerocsi KJAMMara M Hapacrawlulero aHTporno-
reHHOro BO3JeHCTBUSA.

Tnmasa I

FTEOMOP®OJIOTHYECKHE U TEOQJIOTHYECKHE METO/1bl

_\_o.no_u:m_ 03€ep Mo reoJOruyeCKHM AaHHBIM

HMctopust npeBHUX ¥ COBPEMEHHBIX 03€D 3anedarieHa 8 HX
ocagkax. OsepHble OTJOXKEHHS LIHPOKO pPACIpOCTPaHEeHbl HA KOHTH-
HEHTAaX U, KaK NpPaBUJIO, OTVIHYAIOTCS 3HAYUTEJbHbIMH MOLIHOCTSMH.
U, crankuBasick ¢ MOLUHBIMH (B HECKOJbKO COTEH M Ja)Ke ThicAdY
METPOB) TOJILIAMH KOHTHHEHTAJbHBIX OTJIOXKEHHH, NOUTH HABEPHAKA
MOXKHO YTBep»K/AaTb, YTO B UX paspe3ax npeob.analoT 0CaAKH JHMHH-
YecKoro reHesuca. MoOIIHOCTb KOHTHHEHTAJbHbBIX OTJIOXKEHHH CJAYXKHUT
KOCBEHHBIM MPH3HAKOM HX MpPOHCXOMKAEHHUS.

Tonwu ocagoyHblx Mopoja, o6pa3oBaBlIMecss Ha JHe BOJOEMOB
U B OeperoBod 30He, H3ydalTCs cTpaTHrpadHyecKHMMH METOAAMH.
HerajsibHoe Hccae10BaHHe eCTeCTBEHHbIX BbIXO/L0B JHMHHYCCKHX TOJLL,
a TakXXe KepHa CKBaXXUH M KOJOHOK JOHHBIX OTJOXKEHHH M03BoJfAeT
BBISICHUTb XapaKTep HanJlacToBaHHS, reoJorHuecKiii BO3pacTt, B3aUMO-
OTHOIlIEHHe OT/e/bHbIX FOPHU30HTOB OCAAKOB APYF C APYrOM, YyCTaHO-
BUTb XapakTep M Macuitadbl HX [JIOLWALHOIO pPacnpoCTPaHeHHs,
BBISICHUTb POJb YHCTO O3€PHBIX, 03€PHO-GOJOTHBIX, 03€PHO-AJJIIOBH-
aJbHBIX U APYrux ¢auuaJbHbIX THIIOB OTJ0XKEHHHA U HX pacipocTpaHe-
HHe 1o paspesdy W muaowaau. Ocoboe BHUMAHHE YAeNsieTCs YCTAHOB-
JIEHUIO Te0JIOTHYECKOro BO3pacTa, [/ 4Yero LIMPOKO HCIMOJb3YIOTCA
naJjeoHTOJOrHYecKHe MeToAbl. B mocajaeHue roapl UIMPOKOe pasBHUTHE
NOJYUYUJIH TaKXKe pajuosioruyeckue mMetoabl. Ocob6eHHO yCHelUHO OHH
MOTYT ObITb HCIIOJb30BaHbl B TeX C/Ay4asix, KOrga Cpeiy OCaio4HbIX
OT/IOKEHUHA B pas3pe3ax MNPUCYTCTBYIOT 3 ¢y3uBHbIE 00pa30BaHHUI,
A KOTOPBIX H ompejensercs abco/ioTHelii Bo3dpacT. [losyuennble
B pe3yJsbTaTe CTparurpaduuecKux HCCACLOBAHUHA MaTepHaJibl A0 KHbI
OTBETHUTb Ha BOMPOCHl O IJMTEJbHOCTH H BPEeMEHH CYLIeCTBOBAHHA
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03€DHOr0 pe)KMMa OCAAKOHAKOMJIeHHS B TOH HJIM HHOH KOT/OBHHE,
O €ro HemnpepbiBHOCTH - MU/AM [PEPBIBHOCTH, O Ma/JeOKJUMaTHYeCKUX
YCJAOBUSX B MEPHOL HAKOIMJIEHHS 03€PHBIX TOJIL, O COJEHOCTH APEBHHX
03€epHbLIX BOJOEMOB.

BaxHeliline uepTbl cTpaturpaduu 0CagOuHbIX TOJLL HAXOAAT
OTpa)Ke€HHe Ha TreoJOrHYecKHX KapTaX M Ha MpHIaraembiX K HUM
CTpaTHUrpagu ieCKHX KOJOHKax W paspesax. OpHako cama mno cebe
reo/IorHuecKasl KapTa He MOXKeT OTBETHTb Ha HHTepecylollHe Hac
BONPOCHI, H60 HA Hell, KaK MPaBHJIO, MOKA3BIBAIOTCHA TOJIBKO BO3PACT
M COCTaB OTJOXeHUH. JIUlIb B COYeTaHHH C AaHHBIMH MO JHTOJOIHH,
NajeoHTOJOTHH U (haluHaJbHOMY aHaJH3y OHA MOXET ObiTh HCIIO/b-
30BaHa AJ4 najgeoreorpauueckix peKOHCTPYKUHHE H BOCCTAHOBJEHHS
HCTOPUM PAa3BHUTHUS [APEBHHUX H COBPeMeHHbIX 03epHblX GacceiHOB.
Yro Kacaercst KApThl YeTBEPTHUHBIX OTJIOKEHHH, TO B CHIY CHelHHKH
ee NoCTpoeHusl (Ha HeH HAHOCATCA He TONbKO BO3pacCTHbLIE, HO U FeHeTH+
UECKHE THIbl OT/IOKEHHH) OHa MOXKeT ObITh HUCMOJ/b30BAHA HEIOCpPen-
CTBEHHO KaK HCTOYHMK HH(OPMALMUU [Js BBISICHEHHUS HCTOPHH 0O3ep.
3HaHMe [eTasJbHOH CTpaTHPHMKALHMH O3€PHBIX OCAJAKOB MO3BO-
JisieT Henogab3oBath npegnoxenubii H. M. CrpaxosbiM (1954) meron
a6CoOMIOTHBIX Mace, SIBAAIOLWHECA OJHMM H3 BaXHEHIIUX cle-
UHaNbHbIX METOJ0B OOBEKTHBHOIO HM3YyueHHs] INPOLECCOB OCaAKO-
0o6pasoBaHusi.

OueHb BaxKHOe 3HAYeHHWE NPU BbIAICHEHUH HCTOPHH 03ep, Hapsay
co cTpaTurpadyecKHMH, HMEIOT JUTONOro-halansHble MeTOAB. Pac-
NPOCTPAHEHHE O03€PHBIX OTJIOKEHHH YaCTO OrpaHHuyuBaeTCs (auHallb-
HbIMH NepexojaMH B OTJOXKEHHS pPEYHOro, rAsLHaAbHOTQ, MPOJIOBH-
aNbHOrO M APYroro npoucxoxiedus. Bo MHorux ciayuyasix osepHble
OTJIOXKEHUS! OKa3blBAIOTCH BKJIIOYEHHBIMH B OCAAOYHbIE TOJIUIHM HHOTO
reHesuca U MOTYT 4epefoBaTbCsl KAaK C Pa3/JHUYHBIMH KOHTHHEHTAa/b-
HbIMH, TaK U C MOPCKUMH o6pa3zoBaHusmu. [lepBocTeneHHol 3anauell
B TaKUX CJy4asix CTAHOBUTCH BLISICHEHHE reHe3Hca BCEro KoMIJexca
OTJIOXKEHHH, BKJIOUAIOLLero O3epHble, ¢ 0653aTeNbHbIM BbIIeJeHHeM
X dauMaNbHbIX pa3HOBHAHOCTeH. B pelieHuH 3Tol cl0KHOH 3agauu
BA)KHOE MeCTO MpHHAMLJMEKHT (paluasbHOMY aHa/IU3Y.

Kak H3BecTHO, ¢(auuanbHbIH aHaJH3 CKAaAbIBAeTCSl H3 CYMMbl
NPHEMOB U Pa3HOO6GPa3HbIX METOAUK, MPHUMEHSIeMbIX J1JIs1 PEKOHCTPYK-
LMH YCI0BHH POPMHPOBAHUS PA3JHUYHBIX OCANOUHBIX NOPOF, KOTOphIE
BKJIIOUAIOT JIUTOJIOTHYECKHe, TeOXHMHUYeCKHe H NaJeOHTO/OTHYeCKHE
MeToAbl HccaenoBaHu#l («CnpaBouHHK mo Jautosoruus», 1983). Ilo-
CKOJIbKY MHOTHE H3 3THX METOAOB CeLHAJbHO OMHCHIBAIOTCS B JPYTHX
pasjmenax KHUTH, 30eCb Mbl OCTAHOBUMCS JIMILIb HA TeX U3 HHUX, KOTOPHIE
He HallJIh TaM LOCTATOYHOrO OTPAXKEHHUS, HO ABJSIIOTCA BaXKHBIMH /151
HAeHTHHUKAUUU O3epHbIX OTJAOKeHHH. Dosee moapoGHO omHcanue
MHOTI'HX M3 HUX H DS KOHKPETHBIX TPHUMEPOB MOXKHO HAaWTH B CBOJ-
HbiX pa6orax (Bepsuaun, 1979; I'pansunbckuét u ap., 1980; Kux-
yeHko, 1974; Tlukapn, Xait mua., 1974; Peiinek, Cunrx, 1981; PyxuH,
1962; Cnaun, Slcamanos, 1982).

Ha reosoruueckux Kaprax OTJOXKEHHSI KPYNHBIX 03ep OGLIUHO
HMeT (POpMY OKpPYIJIBIX MATEH, NpHuYeM pachpeneseHHe pasUUHbIX
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THIOB OCAAKOB IO ILIOIAAH 4YaCTO OYeHb CXOJHO C OTMeuaeMblM
# MeakoBoaHbIXx Mopsix. OLHAaKO BCJAEACTBHE OTCYTCTBHS B O3epax
NPUAHBOB M MeHbllell SHePrHH BOJH LIHpHHA GEperoBOil 30HBI 03ep
4HAYHTENBHO MeHblle, ueM B MOpsix. [10aToMy O3epHbie MpUGPERHbIE
OTNI0XKeHHs] OOBIYHO PACHPOCTPAHEHbl HA MeHbIIed TeppUTOPHH, HeM
mopckHe. F3-3a OTHOCHTeJbHOH c1a6OCTH BOJHEHHs! U T€UeHHMi necya-
Hble M rpaBHiiHbIE OTJIOXKEHHS B 03epax, Kak MPaBuJIo, HaKaMmJIHBalTCs
#6aK3H Gepera. B riy6oKue W OTAajeHHble y4acTKH 03epa KPYMHbIA
MaTepHa/ MOXKET BBIHOCHTbCA JIHUIb CYCMEH3HOHHBIMU MOTOKAMH HJIH
naaBaoumMu abaami. ONHOM U3 XapaKTePHBIX OCOOEHHOCTER 03EPHBIX
0CAIKOB 4acTo sIBJseTcs 6OJblasi MPOTAXKEHHOCTb ¥ BBLIEPXKAHHOCTD
NNacToB, a HEPEAKO H OTAENbHBIX mpocjoes. OTa0xkenus, chopMUpo-
BaBLIMECS HHMXKE yPOBHSI AEACTBHS BOJH, HHOrjAa 061ajfaioT O4eHb

TOHKOHN CJOHCTOCTBIO.
XapakrepHoe pacnpejenenue GpauuasbHblx 30H OTMEUAeTCs y OCal-

KOB cosieHbIX o3ep. HepocTaTouHblfi IPUTOK BOAbI B HHX 4acTO MNpH-
BOJIMUT K COKPAILEHHIO KOJHYeCTBA MPUHOCHMOTO 06/J10MOYHOTO MaTepH-
asa, U3-3a yero yxke B NpUOpPeXKHOH 30HE MOryT HaKamIHBATbCs HJIbL.
[lo Mepe BeICHIXaHHs 3THX 03€p HaAHMEHee PacTBOPHMBblE COJH OGBIYHO
OTKJanbiBaloTcsd no nepudepuu, a 6ojee pacTBOpHMble — B LEHTPaIb-
HBIX YacTAX.

CnefyeT MONYEPKHYTb, YTO pa3BUTHe MPHOPEeRHbIX OCALKOB HA
3HAUMTENbHBIX IIOLIAAAX HE HCKJAIOYaeT HX 03eDHOro resHesuca. Jrto
CBSI3AHO C TeM, 4TO KosieGaHHsi YPOBHS BOJbl B 03€pax MOTYT NPHBECTH
K PacrmpoCTPaHEHHIO MPpHOPEXKHbIX 03epHbIX haunii Ha BecbMa OGLWHP-
Hblx TeppuTopusix. OcobeHHO uacTo 3TO OblBaeT B 03epax apunHo#
30HBI, YTO MPEKPACHO BHAHO HA NPHMepe Me3030ACKHX 03ep roOHHCKOH
yactu Monroauu (Ilysanos, 1982).

Bosiblofi HHTepec MPEeACTaBJASIOT CBeJeHUs1 0 (GopMe OCadOUHbBIX
teq. [lnacToo6pasHbie ocagouHble Tesa Haubojiee XapaKTepHbl /A
03€PHbIX OTJIOXKEHHH, a LHYPKOBbe (C AJMHOH, B HECKOJbKO pas
npesbllaollell WHPHHY) — AJs peunbix. OQHAKO H B 03epax MOTyT
06pa30oBbIBAThCSl BHITSIHYTBlE Teja, Hanpumep OGapbepHbie OTMeJH,
Geperosbie BaJbl H Ip. [105TOMY BaXKHO BbISIBUTb MPOCTHPAHHE BbITS-
HYTOr0 0CafOYHOrO TeJ1d U 0ca104HOro Gacceiina B uejsoM. OTI0XKeHHs
GapbepHbIX OTMeJeH Wi GeperoBbiX BaJOB U IUIsiXKeH Bcerja napan-
JleJibHbl 6K aHel rpaHuile ocagoyHoro 6accedHa, B TO BpeMsl Kak
peunble (LWIHYPKOBbiE) 3ajeXH NPHMEPHO MePNeHAuKYJIsipHbl K Hefl
(Peiinek, Cunrx, 1981). )

BoJsibllioe 3HaueHHe AJIs BbISICHEHHSI IeHe3ica OTJOXKEeHUH U pelue-
HUSA psla NnaJjieoreorpadruecKHX NpobseM nMeeT H3yueHHe TeKCTYPHBIX
oco6enHocTeil opos u ocaakos (Bepauann, 1979; Ilukapa, Xai ma.,
1974; Pyxun, 1962). Becbma uHTEpecHylo HHpOpMALHIO aeT U3yHeHHe
KOCOCJIOHUATBIX TEKCTYP (XapaKTepHLIX AJS MeCUaHHKOB), MOCKOJIbKY
ux MopdosorHueckHe THNbL HHOTAA TO3BOJSIOT JeNaTh 3aK/IHOYEHHe
0 reHesHce OTJOXKEHHH, a mpeoBJagaoliui HAKJIOH KOChIX CITOMKOB —
O HampaBJ/IeHHH ABHKEHHS BOJBI.

st onpenesieHnst HalpaBJeHHA TeUEHH I H3yuaeTcsl OpDHEHTHPOBKaA
rajek B KOHIJIOME€paTaX HJH PbIXJAbIX raseununkax. OObYHO ompeje-
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JSIeTCS1 a3UMYT JIMHHHU TaJieHUs] B YroJl HaKJIOHA MJIOCKOCTH HauboJb-
LIEr0 CeYeHHUs YIJIOLLEeHHbIX TajeK ¢ MOCAeYIOLLUM HaHeCceHHeM 3ame-
pPOB B BH/E TOYUEK Ha MOJSIpPHbIE KpyroBble auarpammbl. HaunGosbiuee
ceyeHHe YIMJOLIEHHbIX rajek OOLIUHO HAaKJOHEHO IPOTHB TeueHHs,
TaK KaK B TaKOM [OJIOKEHHH OHH o0sanaioT HauGosblued ycToHdH-
BOCTbIO B motoke. Uem GoJsiblie CKOPOCTb TEYeHHs, TeM Kpyde HX Ha-
KJa0H. [Toatomy O6GbIUHO B BepXOBbSIX PeK rajJbKH HAKJOHEHbI Kpyue,
YeM B HU30BbfIX. B mpHOpexXHbIX yacTsXx 6accefiHOB raJjibKH IOJOTO
HaKJOHEHbl B CTOPOHY OT Gepera. COOTBETCTBEHHO B JAe/bTax pekK
OHH 4acTO MUMEIOT HAKJOH B ABYX MPOTHBOMOJOXHBIX HaNpaBJ/eHHAX.
Has onpenenenus npeo6jajamplliero HalnpapJ/JeHHs HaKJIOHa rajgek
06bIYHO Hcnoab3yloTcd maccosble (40 100 u GoJiee) 3amepbl B KaxKa0M
NyHKTe HabjoaeHdd. B ciayuyae HapylleHHOro 3aJeraHus NOpoX
npeKjae ueM HAHECTH Ha JHAarpaMMbl HaKJOH raJjek, ero MCnpasJjisloT
¢ nomolubio ceTkd Bynbda (Bepsuaun, 1979).

B psine ciyyaeB A/st BOCCTAHOBJIEHHS] 0OCTAHOBKH OCaJlKOHAKOIIe-
HUS MOXeT ObITb HCMOJB30BaH XapakTep po3-auarpaMm HalpabBJeHHs
KOCHIX ¢JI0#iKOB. OHM GbIBAlOT YHUMOZAJbHBIMH, GUMOAAJAbHBIMH H
noauMonaybubimu ([lerrunxkon u ap., 1976). YuumopnaJjbHble aua-
TpaMMbl THITHYHBI JJisi PEUHBIX, A€JbTOBBIX U GOJBIIHHCTBA TYPOUIHUT-
HBIX OTJIOKEHHH, 6UNOJIApHble — AJI51 MeCYaHbIX OTJOXKEHHH NPHIHB-
HO# 30HBI M HEKOTOPBHIX 03epHBIX 06cTaHOBOK. [losumonasnbHoe (uJu
6ecnopsiioyHoe) pacnpeneseHHe OPHEHTHPOBKH KOCBIX CJAOHKOB sIBJISI-
€TCsl pe3ysibTaToM H3MeHUYMBOH cucTeMmbl TeueHui. [losromy uacro
necuaHble OTJIOXEHHSI 03ep W Weab(OBOH 30HBI MOpEH HMEIOT TakHe
6ecrnopsilouHble pPO3bi-AHarpamMmbl.

Lennyio undopmauuio 06 ycloBHUAX 06pasoBaHHs OTJOXKEHHH
JlaloT CBeJleHUsl O epBHYHOM HAKJOHE KOChIX C/0OHKOB H YMJOUWEHHbIX
raJiek Ha 3HaYUTe bHOH MO AN PaclpPOCTPaHeHUsI 0caqKOB. DTH CBe-
JI€HHSI 1AI0OT BO3MOXHOCTb BBIICHHTb OGULYIO KAPTHHY IaJieoTeueHHH
(Bepaunuu, 1979). JlaHHble O HaK/JOHE KOCBHIX CJAOHKOB TMO3BOJAIOT
TakXe CYIUThb O reHe3uce OTI0XKeHUH. Tak, eciu BbITAHYThHIE TeCHaHble
Tesa 06pa3soBaIuCh B PEUHBLIX YCJAOBHUAX, TO NMpeoljajalomuil HAKJIOH
KOCBIX CJIOMKOB B HUX OPHEHTHPOBAH B 00llleM MapaJsjiesbHO AJTHHHOH
OCH IIHYPKOBOH 3ajexu. Eciu ke OHM BO3HHK/IAM B NPUOpeXHOH
06CTaHOBKe, TO HAKJOH KOCOH cioiuatocTH OyieT HanpaBJeH NOoA
npsiMbiM yraom K npocrupanuio naacra (Pefinexk, Cuurx, 1981).

B cuay TOTO uTO B 03epax HMIXKHAA I'PaHHILA AeHCTBHS BOJH pac-
N0J0XKeHa O6GbIYHO Ha He3HAUYUTENbHOH TJTyOHHE, B HUX AOBOJIbHO YacTo
MOXKeT 06pa3oBLIBATbCS TOHKAsl TOPH30HTAJbHAA CJHOHCTOCTb, B TOM
yHcJle «JeHTOYHasi» WM BapBoo6pas3Has CJAOMCTOCTb (THIHYHBIM NPH-
MEPOM ee SIBJSIIOTCS JIeHTOUHble FJIMHBI MJIeHCTOLEeHOBbIX NPHJIEIHHKO-
BbIX 03€p) W FpajalliOHHASl CJIOMUCTOCTb, NPEACTaBJEHHAS B OCaAKax
COBPEMEHHbIX 03ep TYpOHAUTAMH, CJOXKEHHBIMH TOHKO3€PHHCTbIM
MaTtepuaJjioMm, BoiHeceHHbIM U3 ycTbeB pek (Hanuskuu, 1956; INMukapn,
Xaft ma., 1974). C apyrofi CTOPOHBI, B O3€PHbIX OTJIOXKEHHSIX YacTo
IPHCYTCTBYIOT pasHooGpa3Hble GHOTYPOALlHOHHBIE TEKCTYDhl, KOTOPLIE
YACTHUYHO HJIM MOJHOCTbIO 3aTYLIEBbIBAIOT [I€PBOHAUAJIBHBIE CJOHCThIE
HJIH KococsoituaTele Tekctypbl (Bepsuaun, 1982).

60

[ToMHUMO TOHKOH CJAOHCTOCTH BCTpedaeTcss TaKxXKe UHKAHUeCKas
CJAOHCTOCTh, OByc/aoBAeHHAsi KOJ1e6aHUsAMH ypDOBHEH 03ep, KOTOpble
YYBCTBHTEJ/bHBI faKe K HeGO/IbLIUM TEKTOHHUECKHM H KJINMAaTHYeCKHM
H3MEHEHHUsIM, B TO BpeMsl KaK MOpS PeardpyioT Ha HUX He Tak 3HauH-
tenbHo. [To3TOMY HMKAHYeCKas CJIOHCTOCTb OoJjee xapakrepHa AJIA
03epHBbIX OTJOXKEHHi, ueM A5 MOPCKUX. Peskne uameHeHHs: KaHMaTa
HEPEeAKO MPUBOASAT K BO3HHKHOBEHHUIO B 03€PHBIX 0CadKaX LUKIHUHOCTH
06pa30BaHMs HEKOTOPbIX AyTHIEHHBIX MHHepanoB. Tak, B NEpPHOIbI
BbICBIXaHHSI 03ep OTMEUYaeTcss yMeHbLIeHHe KOJHUeCcTBa MupurTa 1 Kap-
GOHATOB H yBeauueHue cojepxkanus anaspuuma ([lukapa, Xai ma.,
1974).

OfHUM M3 MPH3HAKOB O3€PHBIX OTJOXKEHHH MOXHO CcudTaTb H
pacnpoCTPAHEHHOCTD B HUX MOABO/HO-ONO/I3HEBbIX HAPYLIEHHH, BO3HH-
KAIOIWUX B TEKTOHMYECKH aKTHUBHbIX pafoHax. [Iasi pedHbix u cyG-
a’pajbHbIX OTJOXKEHHH MOAOOGHBIE siBAEHHA He XapakrepHbl. He Tu-
MAYHBL OHU W JJIS MOPCKHX OTJIOXKEHHH, NMOCKOJbKY B MOPfX OCaLKO-
HaKOIJIeHHe GoJiee cTAOUAbHO W FPAfAHEHTHl H3MEHeHUs! I1yOuH MeHee
3HA4YMUTE/bHBI, 4eM B o3epax. [I/l 03epHbIX OOGCTAHOBOK XapakTepHO
M IMPOKOe pa3BuTHe AedOpMalHi HArpy3oK (caeoB BHeApPEeHHH),
4acTO BCTPeYaoLUIHXCsl B APEBHUX 03epHBIX Tosuax (Bepauinn, 1982).

[Ipu H3yueHUH UCTOPHH 03eD HYKHO HCNOJNb30BATH JAHHLIE O reo-
JOrM4ecKOM CTPOeHHH OKpyKalowux Tepputopui. OcoGblil nHTepec
NPEeACTABJSIIOT CBEAEHHS O COCTaBe NOPOA, PA3BUTHIX B HENOCPEACTBEH-
HOH 6J430CcTH oT BojoemMa. OHHU MOrYT ObITb NOJIy4y€Hbl JIHLIb TPH
JeTajbHOM aHaJu3e reoJJOrHYeCKHX H TEKTOHHUYECKHX KapT, paspes3os
M reodpusuueckux nanHbix. CocraB nopoj Ha BogocOopax H ero
M3MEHEHHs] BO BpPEMEHH HMEIOT MepPBOCTENeHHOe 3HaueHHe B CBFA3H
C TeM, UTO B 3HAUUTEIbHOH Mepe OMpefessioT OCOOeHHOCTH XHUMH3Ma
BOJ4 03€p H cOCTaB OOJOMOUYHbIX KOMIOHEHTOB JOHHBIX OCAJKOB.
Ecau npn H3ydeHHH OTHOCHTE/bHO HeldaBHEro MpOLUJOro o3ep A0CTa-
TOYHO JAHHBIX O COBPEMEHHOM COCTaBe MOPOJ 03epHoro Bojgocbopa,
TO IpPH BBISICHEHHH HCTOPHH [PEBHHX 03ep HeoOXOAHWMbI [AHHbIE
HMEHHO O COCTaBe MopoJ APEBHUX BOROCOGOPOB. B peuenunn nocieiHero
Bompoca MOMOraeT COBMECTHbIH aHa/gM3 JIMTOJO0ro-naneoreorpagu-
YeCKHX H TeO0JIOTHYECKMX KapT W AaHHbIX 06 O6LMX OCOOEHHOCTSIX
TEKTOHHUYECKOTO DAa3BUTHSI DErdoHa, a TakKe aHa/lHW3 H3MEHeHHH
BOLOCOOPHBIX GacceiiHOB 03ep.

BaxHasi poJib 0pH H3yYEeHHH HCTOPUM APEBHUX 03€DP NPUHAMIEKHT
naseoreorpaduueckum merogam (Bepauiun, 1979; JKuxkueHko, 1974;
Pyxun, 1962; Caiasun, Sicamanos, 1982; CnpaBo4yHHK MO JIMTOJIOTHH,
1983). Haubosee nogHywo uHdoOpMalHio colep:xKar najneoreorpad-
yeckHe W maJieoreoMopdosoruueckie KapTbl M CEPHH KapT, COCTaB-
JIeHHble /5 pas/MuHbiX OTPe3KOB reojoruyeckoil ucropuu (Pyxun,
1962; Aranac aurosoronajneoreorpaguueckux kapt CCCP, 1968),
¥ O0bACHHTEJbHbIE 3aIHCKH K HUM.

[Ipy naseouMHOI0rHIECKHX PEKOHCTPYKILHSAX CYLIECTBEHHOE 3HA-
yeHHe MMEIT reoMopdosioruyeckue HaO60JACHUS, HANpaB/eHHble Ha
W3ydeHHe COXPAHUBILMXCS B COBPEeMeHHOM pesbede dopm, 00yc/o0B-
JEHHbIX CYLIECTBOBAHWEM B MPOLIJIOM O3€PHBIX BOJOEMOB (03epHbIe
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Teppachl, 6eperosble BaJibl, AIOHB, U Ap.). Takue HaGMIOAEHHS NAIOT
BO3MOXHOCTb CYyAHTb 00 YPOBHfIX 03ep H MX pasMepax B IPOIIJIOM,
MOMOraloT B JHArHOCTHKE CBSI3AHHBIX C HUMH OTJN0XKeHHH. [IpH peKoH-
CTPYKLHH HCTOPHH OoJiee LAPeBHHX 03ep, OCOOEHHO B Tex wIydasx,
Korjga WX OTJIOXKEHHS JHCJAOLKPOBaHbl, MOXKXHO HCIOJb30BATh AaHHbIE
0 norpe6eHHOM 3PO3HOHHOM NaJseopesnbede, TOCKOAbKY pacrnpocTpaHe-
HHe 03€PHBIX TOJL HEPEAKO OrPAHHUYUBAETCH HECOrJAaCUSMH, a CaMH
03epHbIe 0CaJKH OGbIYHO MPUYPOUYEHBl K MOHHXKEHHbIM YYacTKaM ApPeB-
Hero pesibeda. OCHO3HBIM KPHTEPHEM HaJMYUs OTPHUATENBHBIX (BopM
norpe6GeHHOro pesbeda sIBJASeTCs IPUCYTCTBHE B pa3pe3ax OT/JA0XKEeHHUH,
OTCYTCTBYIOLUHX Ha [IOJOKHUTeNbHbIX hopMax naneopenabeda. [Tostomy
JaHHble O MOJIHOTE CTPaTHrpaduyecKoro paspesa CBHAETENbCTBYIOT
O CYLIECTBOBAHHU B Te€UYEHHE [JIHTEJbHOTO BPEMEHH KOTJIOBHH, 3amoJ-
HABUIMXCS ocaakaMu. CBHIETENbCTBOM CYL€CTBOBAHHUST IPEBHHX KOT-
JIOBUH SIBJISIETCS TaKxKe IPHYJEHEHHEe CJOE€B OTHOCHTEJbHO MOJIOABIX
OTJIOXKEHHH K MOBEePXHOCTH 6oJiee IPEBHHUX H NMepBUYHbIN HAKJIOH 6oJee
MOJIOABIX OTJIOXKEHHH y KOHTaKTa C JpPEeBHHMH.

OnpenesneHHble faHHble O najeopesbede MOXKHO MOJAYUHTb H H3
aHaJjiu3a reoJoruueckoél Kaprol. Ecan Ha He#l BUIHO, UTO C BbBIXOAAMH
IpEeBHUX TIOpPOA, CJaralliUX IMOJOXHTeJbHbie ¢dopMbl pedbeda,
nocJ/ie10BaTe/IbHO MO CTpaTHrpaduYecKoMy KOHTAKTY CONPHKAcaloTcs
TOPH3OHTBHl 6oJiee MOJIOABIX OTJIOXKEHWH, TO 3TOT KOHTAaKT SfBJsSETCH
HpoeKLHel JUHUH NepecevyeHHs COBPeMEHHOH MOBEPXHOCTH pa3MbiBa
C MOBEPXHOCTbIO ApPEBHEro penbeda. YUHTHIBas 3ajeraHue MNOpPOL,
NepeKPbIBAIOILMX APEBHHE TOJIUH, H IPUMEPHYIO MOLIHOCTb BbIK/IHHH-
BAIOILHUXCS OT/I0XKEHHH, MOXXHO MTOJYUYHTh HEKOTOPble AaHHbIE O Xapak-
Tepe PaCuJeHeHHOCTH ApeBHero pesjbecda u ee amniauryne. [Ipu stom
Haj0 UMEeTb B BHAY, YTO B YCJOBHAX 3HAUUTEJbHOH pacuJeHEeHHOCTH
COBpeMeHHOTO peJsibeda KoHGUTrypauus rpaHuibl ApeBHero 6acceiina
0CaZIKOHaKOMJICHHUst, CHATAs € reoJIorHuyeckoi KapThl, 6yaeT HeCKOJIbKO
MCKaXKeHa.

B psine ciyuaeB mpH BBbIICHEHHM HCTOPHH 03€D 3HAUHTE/NbHbIH
HHTEPeC HPeACTAB/SIOT Marepualdbl N0 TeKToHuke. OHH NO3BOJSAIT
CYAHTb, HACKOJbKO COBDEMEHHbIH pejbed MOr KOHTPOJUPOBAThL pac-
MOJI0KEHHE H 0COGEHHOCTH 03€p B HeJlaBHEM Ie0JIOrMueCKoM NMPOLLIOM.
[Ipu uccaenoBaHUM OTJOKEHUH TPETHUHBIX U Me3030HCKHX 03ep BhIsC-
HeHHEe TEeKTOHMUYEeCKOH OOCTAHOBKHM MO3BOJSIET YCTAHOBUTb PpaHOHBI
YCTOHYHBOTO OCAJKOHAKOH/EHHA C MOILHBIMH TOJLWAMH O3€pHbIX
ocaakoB. HMx pacnpocTpaHeHde onpeae/sieTcss XapakTepoM [aJjeo-
TeKTOHHUECKHX [BHXKEHUH: MOJOXKHUTEeJbHblE BHI3BIBAIOT paspylue-
HHe JPeBHHUX OCAJOYHBbIX TOJILN, OTPHLATEeNbHble — AaJbHeHIIee HX
HaKoIJ/IeHHeE.

Ot xapakrepa, aMIIMTY/bl U HANPABJAEHHOCTH HOBEHLINX TEKTOHHU-
YeCKHUX JABHXKEHHH B TOM WJM HHOM O3epHOM pailoHe 3aBHCAT MHOTHE
BaKHeHHIHe 0COOeHHOCTH GeperoBofl MMHHKM H caM OGJIHK O3epa, ero
c¢opma u ray6uHa. HepaBHoMepHble MOAHATHS B pa3J/HUHbIX ydacTKax
GeperoBol 30HBl HEPELKO BLI3bIBAIOT MNEPEKOChbl 03€ePHLIX Teppac,
a OMyCKaHWsl — HX 3aTomJeHHe. Y4eT HEOTEeKTOHHUECKHX [JaHHbIX
Ba)KeH [Jis1 [paBHUJAbLHOIC [IOHHMAaHHs HOBeHllIell HCTOPHUH O3ep.
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Bce 3TO MOKa3blBAET, YTO re0JOrHueckKrue HCeaeJ0BaHus N03BOJAIOT
OTBEeTHTb HA BaXKHelilliHe BOMPOCH, CBAA3aHHble C BbIACHEHHEM HCTOPHH
03epHbIX GacceilHOB MPOLIIOrO U HACTORIULErO.

Jpesune GeperoBbie JIHHHM

Ha ck/0oHaXx 03epHbIX KOTJIOBHH YacTo Ha6Jl0nal0TCs ApeBHHE
Geperosble JHHHH. AHAMH3 BHICOTHOTO MOJIOXKEHHUS, TJIaHOBBIX O4YepTa-
HUEl H BO3pacTa APEBHHX GEPEroB MO3BOJAET CYAUTb 06 H3MEHEHHAX
YpOBHefl 03ep H HOBEHIIHX TEKTOHMYECKHX NBHXKEHHAX (HIH com UX
OTCYTCTBHH). MeTO/bl HCCNIELOBAHHA APEBHUX GeperoBbiX JHHUH 03€p
BO MHOFOM aHAJOrMYHBl METOJLAM H3yueHHsi MOPCKHX Geperop (Jle-
ouTheB, 1955, 1961; lllykun, 1960; 3enkosuu, 1962). O3epHble Gepera,
OHAKO, MMEIOT CYUeCTBEHHbl€ OTMYHS OT MOpCKHMX. 3a Moc/eiHHe
4—5 ThIC. IeT YPOBEHb OKeaHa Gbljl J0BOJIbHO YCTOHUMB, a Ha MPOTA-
)euuu 6osee 100 Thic. JeT OH HHM pasy CYLIECTBEHHO He MpeBbllIal
coBpeMeHHbIil. B TO e BpeMs ypOBeHb MHOTHX 03ep CHJIBHO H3-
meHsiicsi. Hanpumep, B Mo3HeueTBePTHUHOE BPEMST aMIJIHTYda KoJe-
Gaunit ypoBusa Hccslk-Kyast gocrurana 150 m, a ¢ nauana XIX B. ero
YpPOBEHb MOHM3UJCS HA 12 M.

Hau6osiee pacnpocTpaHeHHbIMH (OpPMaMH JAPEBHHX GeperosbiX
o6pa3oBaHHil ABASIOTCS 03epHble Teppachl (1lyJibL, 1940). Ouu mMoryt
GbiTh NeHYJAUHOHHBIMH (CKYJIBNTYPHBIMH) HJIH aKKyMYJSTHBHBIMH.
OmMI0KeHHST TTOC/eHHX NPEACTABISIOT OCOGeHHbIA HuTepec. B HUX mMoryT
6biTh BCTpEUeHbl MPOCIOHKH TOpda, OGIOMKH IPEBECHHBl H ApyTHe
najseoHtotoruyeckue ocratkd. OTJOXKeHHs Teppac MOXHO HM3ydaTb
TaKKe MHKpOIMAJeOHTOIOTHYECKHMH, JINTOJOIHYCCKHMH, MUHEpaNOrk-
YeCKMMH M reoxuMuueckumu merogamu. OHH [HalOT BO3MOXKHOCTb
CYAMTb 06 OTHOCHTENbHOM reoIOrHyeckoM Bo3pacTe Teppac, a u3orol-
Hble M MMaJeOMarHWTHbIH METOMAbl MO3BOJAIOT ONpPENeJHTb TAaKXKe HX
a6cosioTHbIi BozpacT. Tak, Ha Teppacax osepa Hecbik-Kyib ObliH
o6HapyXeHbl norpeGeHHble MO 03ePHBIMH OTJI0KEHHAMH [THH A€PEBbEB
C XOpOINO COXpaHHMBIUIEHCs KOPHEBOH CHCTEMOA. [Tau Gblnu HadjeHbl
Tak)ke Ha AHe o3epa Ha ray6uHax ot 3 1o 7 M. wmp:ov\m:mngﬁ:zs
aHa/H3 JAPEBECHHbl MO3BOJNMJ ONpPEAeNHTh a6COMIOTHBIH BO3PACT
N1031HeroMoleHOBbIX KoJe6anuil yposHsi HMceblk-Kyns (LIHUTHHKOB,
1980). F'opasno TpyAHee CYAWTb O BO3pacre CKYJabNTYPHBIX Te€ppac.
VX oTHOCHTE/bHbIA BO3pACT ONpeAe/sieTcsl 10 COOTHOLIGHHIO ¢ BbILIE-
W HUXKeleXal UM Teppacamu. Marepuas, HaxoAsUMACH Ha MJO-
uiajgke Teppachl (MJIaBHUK H T. I.), MOXET GbITb MPUHECEH ropasio
no3e BpeMeHd ee (POPMHPOBAHHSA. i

O3sepHble Teppachl MOT'YT GBITh MEPEKPLITH A€/NI0BHANbHBIMHU LIJIEH-
(aMu, KOHYCaMU BbIHOCA BPEMEHHbIX BOJOCTOKOB, 06BaTaMH H ONOJ3-
HsiMu. OCOBEHHO yacTo 3TO clydaercs B ropHbix paiionax. [ToapoGHble
reos10ro-reoMopdoJoruueckine HccaeaoBanusi (6ypeHHe, pacuYHCTKH
H T.1.) MO3BOJAIOT ONPEASIUTH NONOKEHHE JPEBHHX GePeroBbiX JHHHH,
Jake ecJd OHHM He BbIpaKeHbl B COBPeMEHHOM pejbede.

B ycaioBusix paBHHHHOrO peabeda apeBHne Geperopble TMHAU MOTYT
GbiTb OGHAPY KEHBI 10 cHCTEMaM Geperosbix BaJoB. FIx OTHOCHTe/bHbIH
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BO3pACT ONMpENENsIeTCS M0 COOTHOWEHHIO ¢ APYTHMH (hOpMaMu peib-
eda. B oxHom [Mpubanxaupe, Hanpumep, OTJIOXKEHHs BaJoB. epe-
KpBIBAIOT KpaeBble 4yacTu mm_umeOm. 3t0 owthﬂmqvo,ﬁm%w% O TOM,
4TO TpaHcrpeccus Banxawa npoMcxofuia B TO BPeMsi, K LA Ha ero
Geperax y»Ke c(OpMHPOBAJICS 30/10BbIH penbed. MHorna ogna cucrema
GeperoBbiX BajoB «Cpe3aers» Apyryw, Gosiee ApPEBHIOW.

B MomeHT cBOoero o6pasoBanns Geperosast JIMHHs 03€pa HAXOLUTCA

TOBCIOAY Ha OJHOH U TOH Ke aBGCOMIOTHOH BbicoTe. Ecuu 0JHOBO3pACT-

Has GeperoBasi JIMHUSI HAXOLUTCA HA PA3HBIX AGCOMIOTHDIX BBICOTAX,
3TO CJIYKHT GeCCMOPHBIM JOKA3aTENbCTBOM TEKTOHHYECKHX JBUKEHUE,
HauGonee 06beKTHBHO CymHTb 0 HHX MO3BOJSET u3ydyenve Oeperos
ApeBHHX 03ep W Mopel. MMeHHO TakuM cnoco6oM 6bl10 BbISIBJAEHO
H NOJPOGHO H3YYeHO H30CTATHYECKOE MOAHSTHE DeHHOCKAaHANH 1
paiona JlaBpeHTHHCKOTO JIeTHUKOBOTO LIHTA. CoBpemeHHble abcoJTIOT-
Hbl€ BBICOTbI IPEBHUX GEPEroBbIX JIHHUI CKIAABIBAIOTCH U3 a6COTIOTHO
BBICOTBI YPOBHS APEBHHX 03€pP M BEJIMUHHbBI IPOU3OLIELIETO ¢ TexX nop
TEKTOHHYECKOro MOAHATHS WJH ONYCKAHMUS.

Ha ceBepubix ckionax 3aiicanckoii BIIAAWHbl Ha MNPOTSXKEHHH
ACCATKOB KHJIOMETPOB COXPAHWJICS JIOBOJBHO HETKO BbiparKeHHbIH
B pesbedpe aGpasuBHBIN yCTYN, BHIPAGOTAHHBIN B KODEeHHBbIX MOpoLaXx.
HpeBHsisi Geperopasi MUHUSA B 5TOM paiione nedopMHpoBaHa TEKTOHH-
UECKHMH TOABHXXKaMH. lleHTpasjbHasi 4acTb ycTyma HaxoauTcsi Ha
12—15 m BHIe ero Kpaesbix uactedi. Hajgnuue HOBeHIIUX TOXHATHH
B LEHTPANbHOH YaCTH yCTYNa TMOATBEPIKAaeTCs nedopmanusivu uer-
BEPTHUHDIX OTJIOKEHHH O3€PHOTO FeHe3HCa W LeAbiM PSIAOM MOJIOLbIX
Pa3phIBHBIX HapyulenHi. I1pu pekonctpykunu yposus npa-3aficana
3T JeopmMaiut Heo6XOAUMO YUYHTHIBAT.

Camo no ce6e BLICOKO® MM HH3KOE TOJIOKEHHE IpeBHeH Geperosoii
JUHUH HE 00SI3aTeJ/IbHO CBHAETE/ILCTBYET O TEKTOHHUECKHX 1BHKEHHSIX.
OHO MOXeT ObiTh 06YC/OBICHO APYTHMH npudyrHamu. Ilnsi ¢cToyHoro
03€pa M3MeHeHUue YPOBHA 0OYCJOBJIUBAETCH H3MEHEHHEM BbICOTHI MO-
pora cToka. BpesaHue peku, BhITeK Il H3 03€Pa, BEI3HIBACT CHHKEHUE
YPOBH#, 4 HHOTa U NOJIHOE HCYE3HOBEHHE 03epa. Y POBHU GECCTOUHbIX
0S€p MEHAIOTCS MO/ BJHAHHEM M3MEHEHHH KIMMATAa, YBeJUueHHS HJlu
YMEHbIIEHHS BOAOCGOPHBIX 6aCCeiiHOB 03€p M XO3SIHCTBEHHON JesiTeb-
HOCTH (ryiaBHBIM 06pPa3oM pas6opa Ha OpPOIIEHHe 4aCTH CTOKa, KOTO-
peti mocTynan B osepa).

HpeBHue Geperosbie AuHUK NpEeABapPHUTENbHO MU3YyUalOTCA MO TOMO-
rpaguyecknm kapram. Ha HuX, NpH CONOCTaBACHUN C FeOTOrHUeCKHMH
H T€OMOP(OJIOTHUECKUMH KAPTAMH M KapTaMu YeTBEPTHUHBIX OTJI0XKE-
HHH, MOTYT GbiTb HaMeueHbl TPaHHUBl NPEBHUX O3epPHBIX GaccelHOB.
IIpu neTasbHbIX HCCAENOBAHUSIX OTHENbHBIX Yy4acTKOB MoGepexbs
03€pa HeOOXOAMMO NIPUBJIEKATL KAPThl HanGoJIee KPYIMHBIX MacwiTabos.

Ewte 6osee neranbuyio HH(pOPMAIIHIO O IPEBHUX GEPEroBbIX JHHUAX
AA0T a3POOTOCHUMKH H KOCMHUYECKHE CHHUMKH. dTomy cnocoGeTByeT
€CTECTBEHHAs reHepasindauksi HOTOH306pPaKEHH, MO3BOJAIOMIAS BhI-
ABJIATb HanboJIee CYIIeCTBEHHbIE JTHHEHHbIC ¢$opmbl pesibedpa. Ha cHum-
Kax (MpeMMyLLeCTBEHHO CPENHMX MaclTaG0B) OTYETVIHBO BhISBAS-
I0TCS a6Pa3HOHHbIE H AKKYMYJISITHBHBIE Y4aCTKH Gepera. B npenenax
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NOCAEHUX HaxXOAATCA pasjiiuHble TUNB OeperoBbiXx O6Gpa3oBaHMi:
KOChI, Mepechini, MASKH, YUacTKHM [eqabT. AHa/u3 N0 a’pOCHUMKAaM
npeobaanamineld OpHeHTHPOBKY AKKYMYJAATHBHBIX (POPM JaeT BO3MOXK-
HOCTb OUEHHTDb HanpasJ/eHHe epeMelleHHs HaHOCOB, POPMHUPYIOLLErO
3T HOpMBL.

Ha aspocHumkax cepuu OeperoBbiXx BaJOB BHAHBI HCKJIO-
YyuTeNbHO yeTKO. CTAHOBUTCS BO3MOKHBIM NMPOCAEINTh HX pacnpocTpa-
HEeHMe, HAMETUTb pa3/IMuHble BO3PAacCTHble T€HepalMH H 1aTh zov%oc.
JIOTHYECKHe XapPaKTEePHUCTUKU (AJIMHA U LIUPHHA BA/IOB U MOHHXEHHH
MeXAY HHMH). DJeMeHTapHble NpHeMbl N0JeBOH ¢oTorpaMmerpuu
1103BOJISIIOT OLEHHUTb TEHAEHLHIO [OC/AeA0BaTeNbHOIO HapacTaHus
BbICOT BasioB. Bauibl merko pacnosnapres 61arogaps Ux MPOCTHPAHHIO
BAOJb COBPEMEHHOH G6eperoBOd JIMHHU M CBETIOMY TOHY rpebHed,
00yCJ/I0B/JIEHHOMY - HHTEHCHBHbBIM DPa3BEeBAHHEM E€CYAHOH MOBEPXHOCTH
BaJIOB.

Hcnonb3oBaHue a’pOCHHMKOB OTKPBIBAeT BO3MOXKHOCTb OLeHHTD
0COOEHHOCTH KOH(MUrypamuu ab6pa3sdoHHbIX OEperoBbiXx JHHHH,
0o0ycJIOBJIEHHBbIE 3JIeMEeHTaMH TeKTOHHMKU. B uyacTHOCTH, _ofoxKeHue
MBICOB M 3aJMBOB 4YacTO ONpeneNseTcss CKJAafAyaTod CTPYKTY-
po#i. OpueHTnpoBka Gepera MHOTAA 3aBUCHT TaKXKe OT MOJOXKEHUS
MJI0CKOCTeH Pa3oMOB WJIM Npeo6/ajalero HanpaBjaeHus TPelLUHO-
BATOCTH.

Kaprorpaduueckue matepuadsbl, a9POCHHUMKH, a TAKXKE De3yiib-
TaThl pPEKOrHOCUHPOBOUHBIX -OOCJI€AOBAHHH MO3BOJSIOT cmv%@m?
Y4aCTKH [AJ151 1eTaJbHOro H3ydeHHsl [peBHUX OeperopuiX JuHuH. Hx ue-
Jecoo6pa3Ho n3yyaTb TaM, Iie OHH XOPOLIO BbIpaXKeHbI U He wm:,.\_moxx-
pOBaHbl MOCAEAYIOLMMH NpolieccaMy npeobpasoBaHus peabeda: oTJ10-
KEeHHeM JeJIOBMS M NPOJIOBHS, 30/0BbiMi dopmamu u ap. Ha moGe-
pexbe o3epa BLIOHPAIOTCSA NPOQUIH OT Ype3a BOAbl 1O MAKCHMAaJdbHbIX
MpeJeJoB pacmpoCTpaHeHHs 03epa B MPOILIOM. Ilo npopunsimM nposo-
LUTCS HUBEJIUPOBAHHE, ONMHUCAaHUE OOHAXKEHHH H Evﬁ%ow. 6ypeHue He-
ray6okux ckBaxuH. OT6upalorcss o6paslbl OTJOXKEHHH, cjaaraliiux
aKKYMYJIATHBHbBIE Teppacsl U Geperosrle Basbl. Ha oraenbHbX Hanbo-
Jlee HHTEpPeCHbIX YydacTKax KesaTeJbHO TNPOBOAHTbE MEH3YJIbHYIO
CheMKY ¥ HeloCpPeLCTBEHHO B MoJe NMPOC/eXKHBaTh NPOCTHPAHHE TEP-
pac ¥ GeperoBbix Baj0B. JTO MO3BOJSIeT HCK/IIOUHTb OLIHMOKYM MNpH
COMOCTaBJIEHHH TpodHuIed. .

ITo pesynbraTam onpeje/ieHust BbICOT GEPEroBbIX JIMHHA 1 LAHHBIM
OLIEHKH HX BO3pacTa CTPOATCS Auarpammbl 6eperoBbix JuHui. OO6LWHHA
TMPHHIIMI HX TIOCTPOEHHS 3aKouaeTcs B caenylouiem. [To ocu abeuuce,
uMemollleil pa36UBKY HAa KMJIOMETPbI, HAHOCATCS MYHKThI :m@:opmm:m

(mecta npodusneit). Ocb opauHaT pa3GUBaeTCs HAa MeTPbl a0COMIOTHOH
WJIH OTHOCHTEJbHOH BBbICOTHl. 3aTeM Ha TaKylo AMarpamMmy TOUKamu
HAHOCATCH BBICOTHI, a CllelHaJbHbIMI 3HaUKaMH — JlaHHble O BO3pacTe
GeperoBhIX JHHUH Ha KaxK10M U3 npoduneil. [IyHKTb n3MepeHUs BEICOT
OJIHOBO3PACTHBIX GEPeroBbIX JHHUHA COeNHHAOTCA NpAMbIMH. Takum
obpa3om, Mo guarpamMmme OKasblBaeTcs BO3MOMHBIM CYIHTH O HAJIHUHH
WJIM OTCYTCTBHM TAKTOHHYECKHX IBHXKeHUHl Ha nobepexkbe 03epa. :?m
HaJWuuyu ABHXKEHHH OMNpejessieTCsl BaXKHasl XapaKTePUCTHKA KaXJOoH
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G6eperoBo#l JUHHH — rpaaue
Oceperonoit Muiiu Esw.h HT ee HaK/IoHa (u3meHeHHe BbICOTH Gepe-
[1pu noseilieHHY YPOBHel 03ep HX 3a/IHBbI IPOHHKAIOT AaJ/1€KO B J10-
JIMHBI peK, Bnajamowux B ozepa. O6pasyioliHecsi NPH 3TOM Teppachl
HepeaKo NPUHHMAIOTCA 3a peuHble. HO MeXAy peuHbIMH H O3€pHBIMH
TeppacaMH ecTb ueTKue pasquuusi. ThiJOBOH 110B 03epHOH Teppachl
HMeeT NOCTOSAHHYIO a6CO/IOTHYIO BBICOTY, MEXKAY TeM Y PeUHBbIX Teppac
BbICOTA THIJIOBOrO IBA CHUXKAETCH BHH3 [10 TEYEHHIO PEKH.
JlpeBHue OeperoBble JHUHUH YAaeTcsl MPOCJAENHTb He TOJbKO Ha
cylle, HO H Ha AHe o3ep. TaM OHH BBISIBJISIOTCS € TOMOLIBIO 3XOJOTHOTO
npomepa, re0aKyCTHIECKOro 30HAHPOBAKHKs H 0TGOpPa 06pasLOB AOH-
HBIX OTJIOKEHHH C IOMOIbIO JHOYepnaTessi HAH IPYHTOBBIX TPYGOK
C noxBOnHBIMH GeperoBLIMU JIHHUSIMH CBSI3aHBl TaKXkKe 3aTOMIGHHBIE
JNOJHHbI PEK H BPeMeHHbIX BOLOTOKOB. JIECTHHIIA 3aTONJIEHHBIX TEPPac
Ha ray6uHax no 100 m o6HapyxeHa Ha aHe Mcchik-Kyas. P
,:n: aHaJH3e HCTOPHH JAPEBHUX GeperoBblX JIHHHH AOJKHBl YUUTHI-
BaTbCs 3aKOHOMEPHOCTH pa3BUTHS GeperoBoii 30HbI 03ep.

Pa3sutne Geperosoii 30Hbl 03ep

[Ton BiHAHHEM O3epHBIX BOJ CKJOH KOTJIOBHHBI C TE€UEHHEM
BpeMeHH MNepepabaThiBaeTcs U NMPHHHMaeT OuepTaHUs O3epHOro Ge-
pera, Ha KOTOpoM (OPMHDPYIOTCH OCHOBHbie BHABI GeperoBhiXx ¢(opm
Ha npoduse o3zeproro Gepera BbaessIlOTCS GeperoBoii 0TKOC wm_.::wo.x.
ypes, JINTOpaJIb H CBAJ. CkopocTb npeoGpa3oBaHHs :nxg:o._,o oTKoca
B 03epHBbIH Geper 3aBHCHT IVIaBHbBIM 00pa3oM OT CHJIbl BOJIHEHHS H
reoJIOrHYeCKOro CTPOEHHUS 03€PHOH KOTJIOBHHBL. YKJOH AHA B mpefeaax
MEJIKOBOJbSl OnpejessieT OCOGeHHOCTH npu6os MU B 3aBHCHMOCTH OT
3TOro B 6eperoBoil 30He MPOHCXOAHUT HJIK aBpasus, HIH aKKYMYJsIHUs
I0. M. CokostoB (1976) cuuraer, 4TO BO3HHKHOBEHHE MPOGHIS wmwmo..
BECHs SBJIATCA €CTECTBEHHOH «CaMo3allHTOH» Gepera oT pasmbiBa
Ilpn 3HauuTeNbHON KPYyTH3HE MOJBOAHOrO CKJIOHA IIHPHUHA mmvmﬁowom
OTMEJIM MaJla, BOJHbI IPH NPOXOXK/JAEHHH HAX HElO MOYTH He PacXOAYIOT
CBOIO 3HEPTHIO H, BBIXOAA HA Majble rAy6UHbl, HHTEHCHBHO BO3-
JeHcTBYIOT Ha AHO M Oeper; npu6oit paspyuwaer 6epera. Ilpu manbix
VKJIOHAX BOJIHA NMPOXOAUT Haj MeJNKOBOJBEM 3HAUHTEJbHBEIE PacCTos-
HHSI M €e 3Heprusl racHTcs; OCTaTOUHAast 3IHEPrus cmoxo‘&\mqom Ha
nepeMeleHHe HAaHOCOB - M OTJIOKEHHE HX Ha MOJABOJHOM CKJOHE H
s Ke.

[Tpoduab so6oro Gepera CTPEMHTCS K HEKOTOPOMY Mpeaeay ——
npopuaio pasHoBecust (Jleourbes, 1961; 3enkeBuu, 1962). ITpu 3TOM
IIDOHCXOJHT COPTHPOBKA MaTepHaJsa Mo KpynHoctdH. HaHochl BRoJB
npodHIs paBHOBECHS pacHpeIessiioTces clelyoium o6pasom: 1) men-
”:m 4aCTHUbl — MJI, MEJKUHH IECOK — OTKJIAAbIBAIOTCH B HUXHel 4acTH
omwmv%ﬁm HJIH YHOCATCA Ha _S%amx:%., 2) cpexHue YacTHLBI KoseGa0TCs

0 KOTOPO# HEHTPasJIbHOH JIHHUM HJIH aKKyMYJHPYIOTCS B cpel-
He#l yacTH Npogus; 3) KPyNHble HAHOCH HepeMellaloTcsi BBEPX 110
CKJIOHY M BbiOpachiBaloTcst NpHGoeM Bbille JIMHHH ype3a. P

Ha ouenb oTsiorux Geperax, KOTOpbie CBOHCTBEHHBI MHOTHM KOTJIO-

66

IHHAM CTEMHBbIX U TYHAPOBBIX 03€p, OGBIUHO HE HabgonaeTcss HUKakKuX
OCOXKHSIOLINX 3J€MEHTOB MHKpOpeabeda; ¢dopma TaKuX npoduned —
c1a6OHAKIOHHAS, TIOUTH TOPH30HTA/bHAS NpAMai, npogoJKapuascs
na KWJIOMeTpbl OT JMHHH ype3a U JHHIb Ha rny6HHE OKOJIO 2 M TMpH-
HMMaloulast BUJ CJerKa BOTHYTOH KpHBOH (nanpumep, o3epa HaHbl U
Cenetertenns Ha tore 3ananHo-CHEHPCKO# paBHHHBI) . XapakTepHo,
4TO B 3TOM CJyyae Y caMoro ypesa pacnpocTpaHeHsl HJIMCThblE OTJIO- w
JWEHHMSI H TOJbKO € yjlajeHHeM OT Hero Ha ray6une okono 1,5 M
losiBJIsieTcsl IecuaHblfl TPYHT; naJnee, ¢ ray6uHOH, pasmep 4acTHIU
BHOBb yMeHbluaercsi. [1pu HalHuHK rpaBus HJIH rajbKy OHH OOBIYHO
HaKaMJHBaTCs OK0Jo ype3a. [yGHHbBI B 3TOM Clyuae cHavdaJia yBeJsH-
YHBAIOTCS! JOBOJNBHO OLICTPO, a TOTOM HAUYHHAETCS MOUTH MJI0CKO€
JIHO, CJOXKEHHOe TOHKMMH HaHOCaMH.

[Tpu oYeHb KPYTOM HCXOAHOM OTKOCE (45° u 6osee) MOXKeT BO3HHK-
HYTb BOJIHOBOH pexXHM ocoGoro xapakrepa, TpH KOTOpPOM BOJHA
pa3pyliaeTcs He y Camoro Gepera, a, BCTpeuasi OTPaxeHHYIO BOJHY,
TepsieT CBOIO HEPTHIO HA PACCTOAHHH [1OJIOBHHB! AJHHBI BOJHbBI OT HETO;
Geper B 9TOM CJy4ae MPaKTHYECKH He paspylaercs (JIeOHTbeB, 1955).
AKKyMyJasITHBHBIE (HOPMBbl BOJIHOBOTO IPOMCXOXK/IEHHUsS] HA TaKHX Ge-
perax OTCYTCTBYIOT.

CJiefyeT y4MTBIBAaTb, 4TO MNPH MOCTOSHHOM ypoBHe o6pasyeTcs
30Ha aKTHBHOTO Gepera, rjie OZHOBPEMEHHO MOryT (bopMHpOBATHCSH HE
01HAa, 8 HECKOAbKO reoMOopdOoNOrHyeCcKr BbipaXeHHbIX aunuii. Hanpu-
Mep, aKKyMyJIiTHBHbIE GeperoBbie Baslbl 06pasyioTcsi B 30He 3aIJIeCKa;
a6pa3uoHHas Teppaca — B 30He ypesa, [HOABOJHbIE AKKYMYJASTHBHBIE
BaJibl — B 30HEe JIUTOpaJH.

[TepedopMupoBaHHe HCXOIHOTO oTKoca TPOMCXOAHT MNOM neit-
CTBHEM JHMHAMHYECKHX (PaKTOPOB, KOTOpbie MOTYyT 6bITh OMpeAe/eHbl
18 Kaxaoro o3epa. Pazmepbl 30HbI aKTHBHOTO 6epera NpH KOHKpeT-
HOM 1OJIOK€EHHH YPOBHA (hy) TaKKe MOTYT 6bITh YCTAHOBJIEHbI KOJTHYE-
ctBeHHO. [IpH 3TOM BbICOT@ 30HBI AKTHBHOTO 6epera (Hs) paBHa

(cMm. puc. 3):
Hg "Lo=+wm+\;+\s‘:

rae A — aMIJIUTYyAa CrOHHO-HAaTOHHBIX ypoBHe#l; h; — MakKcHMaJb-
Hast BLICOTA BOJIHBI TPH HAHGOJbIIEM HArOHE; h, — ray6uHa, 10 KOTO-
pOH MpOCJIEXKHBAETCS JleficTBHE BOJNH Ha IHO; Ay — MaKCHMAaJbHbIH
HakaT npu HauOosiblIE€M HAroHe. .

KoJsiHuecTBeHHas OlleHKa Pa3MepoB 30Hbl aKTHBHOTO 6epera NpUBO-
JMT K ABYM BBIBOAAM, CYILECTBEHHO BAXKHBLIM AJIH onpejeJeHus noJo-
JeHHsI ypoBHeil 03ep Mo GeperoBbiM JIHHUAM.

1. TockoabKy AuHamMHYeCKHe (akKTophl, onpezessiolHe BbICOTY
30Hbl aKTHBHOro Gepera, 3aBHCAT OT ouepTaHHH H pasMepoB 03epa,
TO NpPY LAHHOM YPOBHE hy B KaXJl0H TOUKe GeperoBo# JIHHHH BbICOTA
30Hb AKTHBHOTO O€pera MOXeT ObiTh pasauunoit. Hampuwmep, A4
OHeXXCKOro 03epa pacueTbl NMOKa3bBaIoOT, HTO rpeGeHb COBPEMEHHOTO
GeperoBoro saJja B YesmyKcKoil ry6e MOXKeT HMETh BLICOTY HE Gounee
1—3 M, a B paiione Mpica Beco Hoc — 10 3.5 M Haj COBPEMEHHbLIM

YPOBHEM o3epa.
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2. Ou
hore omcww%x“mnx:m daxTopsl, onpegeasomnpe BBICOTY 30Hbl aKTHB-
noro o oxowmawwwwﬂa oT nmwzﬁmnOm 03€pa, KOTOpLle H3MEHSIOTCH
Y YPOBHA (moabeM YpoBHS n
HBOIIUT K yBeJH-
YCHHIO pasmepoB oszepa). [1 : Seper.
- llostomy BeicoTa +0uBI akTH

‘TaK¥Ke H3MEHSeTCs B 3aBHCH 7 osepa ar
MOCTH OT Koste6aHnuit ypo

O6BbSICHSIETCH TOT pakTt i yposm oam
» YHTO NPH BBICOKHX CTOSTHHSIX

YPOBHS ¢opmu-

mw\%a_owm%bwm MollHble GeperoBeie hopmel, yey NIPH HU3KHUX A%Ew%:-

, » YKa3aHHast 3aKOHOMEPHOCTD H
auboJgiee u

Ha Geperax mManbix o3ep. SO mponBaneres

o%ﬂﬂﬂm::xm O3€DHBIX BOA BJIMACT TAKKe HA MJIAHOBbLIE oYyepTaHus

nmﬁm o KOTJIOBUHBI, MOCKOJbKY HAaHOCKI nepemeriaTcs BroJb Ge-

per :U:h:%MMMMM:MM Bosnenusi. B. B. Jlourunos (1950) ykasbiBaer

€pery, HeCMOTpA Ha sBJEHHe w

edpakiuuu, Berpo-

Bas BOJIHA He ycneBaer « g : i
Pa3BepHYTbCA» MOJHOCTD

K Gepery mnoa kocbim YT, cTHiLE nanocns

oM. B pesynbrare sror
I 0 YacTHUBI HAHOC

« OB

omwmwwmﬂmmoﬂm_ BLONIb Oepera 3Hr3aroo6pasHo, Kak 3To noapo6Ho,

- I1. 3eukoBnuyem (1962). K STOMY ONHCAHHIO Cjepyer

K Gepery (45°), o6ecreuu
, Bawilas HaHu6oABIIYIO CKODO
_,omww_,o nepeMelleHHs! HAHOCORB. Y POCTE BROMLGepe-
- mwmmmo:zooq: OT NpOCTHpaBust Geperos u npec6aaganinux ser-
PaBJ€HHE NepeMelleHHs HAaHOCOR mensietesi. B teuenne pau-

NoAB
@me%%:mﬂ%:mm_m_o”wa: 151K, UTH TONBKO YacTh NpodHIst aKTHBHOrO
. OK TiepemellaeT mecyaumle Ha
HOCBI, & B BepxHeij
HaCTH MNOABOJHOIO CKJI0HA H Bh , e
IlIe TMHHU ype3a e
B GommaBoLic p peMeuiaercs raspka.
CiyyaeB 06/1aCTIMH NMUTAHH

51 MOTOKOB HaHOCOB SABJISi-

IOTCA MBICBI, C/IOXKeHHbie Kop i
CHHBIMH MMOpOAAMH, U yyac

, TKH KDPYThIX

abpagupyeMbix GeperoB. 3HaunTenbHbe 10O NPOTAXKEHHOCTH :ww\ox:

BO

:ww:%%nﬂ::. PE3KOoe yMeHblleHHe WM yBesHyeHHe oTkoca Gepera

ename BYIOT pacnpoctpanenuo manocos. Takue yyactku Gepera
- K. JleoHTbeB (1955) Hasbipaer «HENPOMYCKaMus.,
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[Totoku HaHOCOB 06/1aAAI0T CBOHCTBAMH, YETKOE onpejaeneHue Ko-

TOpbIX BO MHOIOM TMIDOSACHAET KAPTHHY pDa3BHTHS @mbmﬂow, a TakKkxke

xapakrep GOpMHPOBaHHUA JpeBHUX OeperoBbiX JHHUH, ABJISAIOIIKXCA
HafleXKHbIMU HHAMKATOPAMH MPU PEKOHCTPYKUHH KoJeGaHUH YPOBHSA
o3ep.
I. HanpapseHue NMOTOK2 HAHOCOB ONpepesseTCss HanpabJeHHeM
CYMMapHOTO BOJHOBOIO AeHCTBUA. DTO NMOATBEPKAAETCA PACNoNoKe-
HUeM aKKyMYJATHBHBIX GeperoBbiX (OpM Ha 03epax.

2. [To Mepe ynaneHHsl MOTOKA HAHOCOB OT 00/1aCTH MUTAHUS KPYTI-
HOCTb COJePXKALUHXCHA B HEM HAHOCOB YMEHbIUAeTCH, UTO OTpaKaeTcs
B COOTBETCTBYIOLUHMX HM3MEHEHHSIX MeXaHH4eCKOro CocrtaBa HAHOCOB,
caaraioimux Geperosble GOPMBL.

3. HanpaBnieHue NOTOKAa HAHOCOB MOXET PE3KO MEHSAThCH B CBA3H
¢ uameHeHUsIMH YpoBHSA. OOGBACHAETCS 3TO TEM, YTO JBHKEHHE [10TOKA
HAaHOCOB 3aBHCMT OT OuepTaHuil 6epera, KOTOPble TAKXKe H3MEHSIOTCS
npu KojeGaHUAX YPOBHS o3epa. B HeKoTOpbIX cayuyasax KoseGaHHUst
YPOBHS MPUBOASAT K KOPEHHbIM H3MEHEHHSIM Xapakrepa 06eperoBoro
npoliecca: Hanpumep, abpasvoHHBbIR THN 6epera MNPH MOHUMKEHHH
VPOBHSI MEPEXOJHT B aKKyMYJAATHBHBLIA W Ha0BOpOT.

B 3ak/oueHHe cjenyeT OTMETHTb, YTO pa3BHUTHe 03€pHOro Gepera,
npoHCcXoasiliee NOJ AefiCTBHEM AUHAMHYeCKHX (PAKTOPOB M MpoTeKalo-
uiee Ha ¢oHe KoneGaHUN YpOBHS, 06yC/AOBJIHBAET CJOXKHOE CTPOCHHE
o3epHbix GeperoB. 3HaHHe OCHOBHbIX 3TaloB 6epercBoro mnpouecca
(abpasus, nepeHoc, akKymyasauus; GopmMupoBaHue Npopust paBHOBe-
CHSl M TJIAHOBBIX OuUepTaHUiU JHHHHM Oepera) [O3BOJSAET YBEPEHHO
HCMOb30BaTh 6epera AJsl U3yueHUs UCTOPUH 03ep, B YaCTHOCTH And
PEKOHCTPYKIIHH XOJ4a YPOBHSI H CBSI3aHHBIX C HHM KOJe6aHHH CTOKa

H YBJIa}KHEHHOCTH.

Fmapa 2

OTBOP OBPA3ILIOB U ONPEAEJEHUE MOILHOCTH
O3EPHbBIX OTNOXEHHHA

l'eoakycTnueckoe 30HAMpPOBaHKE

leoakycrHueckuit MeTOJ HCC/NE[OBaHHS NaeT BO3MOXHOCTb
noJiy4uTh HHGpoOpMauuio o raybuHax o3ep H peabede HX AHE, O MOLL-
HOCTH, T€0JIOTHUYECKOH CTPYKTYpPe U COCTaBe JOHHBIX OT/NOXKeHuil. Cae-
IeHHs, TOoJyueHHble B pe3yJbTaTe re0aKyCTHUeCKOTO 30HIHPOBaHHS,
JaloT BO3MOXKHOCTh OYypPUTb CKBAXHHBI WM OGPaTb KOJOHKH JOHHBIX
ocajkoB B HauboJlee MepCcreKTHBHBIX yuacTkax. KoqoHkH xapakrepu-
3yIOT IeOJOTHYECKMH paspe3 TOJbKO B OTAEJbHBIX TOYKaX, a IpH
reoaKyCcTHUeCKOM 30HAHPOBAHHWH T0Jy4aeTCs HeNMpepbIBHbIH pa3pes no
npoduo.
3BYKOBBIE BOJIHBL MOTYT PAcnpoOCTPaHATLCSA B BOJe, He 3aTyXas, Ha
paccTosiHHe B JeCATKH, a NpH ONpelesleHHbIX YCJIOBHSIX — B COTHH
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kunometpos. [loaTomy nepBulit akycruyeckuit npubop — 3xoqor Jlau-
KeBeHa, nosBusuidca 8 1912 r., cpasy Haulen WUPOKOE NPUMEHEHHE
B FUAPOGDU3NYECKHX HCCAELOBAHUAX MOPeH, peK 1 03ep. ¥xe B 1935 r.
T. Croke, a B 1941 r. O. H. Kucenes npensioxuau onpeaensitb mno
5XOJIOTHLIM JIEHTAM JIHTOJIOTHYECKHH COCTaB I'PYHTOB, a TaKxXe MOILl-
HOCTb BEPXHEro ¢J10A O0CAAKOB IO HAJHYHIO B 3alIHCH JIHTOJOTHYEeCKOH
rpaHHLbl HUXKE MOBEPXHOCTH AHA («BTOpOe AHO»). DTH HCCAeJOBAHHSA
JlaJld TOJIYOK K pa3paboTKe aKyCTHYECKOH annapaTypbl HOBOTO THIA —
3ByKoBoro reosokatopa (Ily6pos, 1976). CoxpaHsass npuHUUN Oefi-
CTBHA 3X0JI0Ta, Te0JOKALHOHHAs anmnaparypa MNO03BOJSIET H3ydYaTh
XapaKTep H CJIOUCTO-CKIAA4aTy0 CTPYKTYPY JOHHBIX OCA/IKOB, @ TAKXKeE
NOJACTHJIAIOLIMX HX TOPHLIX TIODPOJL.

Heo6xoaumMbiM ycOBHEM A1 HAJ€KHOTO IPOHUKHOBEHHS YIPYTHX
BOJIH U3 BOJIbl B TPYHT fAABJAAeTCA 60Jee HU3KAS, UeM [PH 3XOJOTHPOBA-
HHUH, yactoTa Kojebanuil (meree 10 kl'u) npu [OCTAaTOUHOR MOWHOCTH
uanydatens. Crenyer yuuTHIBaTh, YTO NMPH MOBbILIEHHY MOIIHOCTH H3-
JyyaTenss u CHHMXKEHMH YacTOThi (T. €. yBeJWUYEHHM [JHHBI BOJH)
FOBBIIAETCS TJYGHHHOCTD JJOKAMH TE0JOTHYECKHX CPEll 38 CUET HEeus-
6exKHO# noTepu paspelnawolueil cnocoGHOCTH -annapaTyphl. B pesynb:
TaTe reoJIOTHYECKHE pa3pe3 CTAHOBHTCH MeHee JeTajbHbIM.

B Hawell cTpaHe NepBYI0 aKyCTHUeCKYIO ammapatypy AJs uejeil
reoJ10ro-reoMop@oJOrHuecKHX Hecae10BaHuil akBaTopuil pa3paboranu
¥ BHEADHJIM MaJbIMH cepHsiMH Bo BHWUW MeTOZHKH M TeXHHKH pas-
Begku (BHUTP). [lpuGopbl ¢ MArHUTHO-CTPUKUHOHHBIMH KepamHye-
CKHMH H 3JIEKTPOMUCKDOBLIMH H3JydaTessiMH pa3paboTYMKH Has3BajH
3BYKOBbIMU reojiokatopamu (3IJ1), a aKyCTHKO-re0/IorHuecKuil MeTox
uccsenoBaHusi — 3BYKOBOH reosokauneit (Iy6pos, 1976). I1pu nocne-
Ayouiell MOAEpPHH3aUWH annapaTypbl MHOTUMH OpPraHH3alUsIMH 3TO
Ha3BaHHEe COXPAHHWJIOCh TOJMLKO 32 METONOM H3YUYEHUS pa3pe3oB PhIX-

JblX OTJIOXKEHUH ¢ MOMOLIBI0 BHICOKOPA3pelaniunX MajdorayGHHHBIX
NpHGOPOB C HANPABJEHHBIM M3JAYyUEHHEM H NPUEMOM.

OO6pIuHO reoJOKATOPH COCTOST U3 TPEX rJaBHBIX Y3J0B: perucrpa-
TOpPa, COBMELIEHHOro ¢ OJIOKOM YNpaBJjieHUst 4acTOTON MOChLIIAeMOro
CHTHaJ1a; TeHepaTopPa 3NeKTPHUECKUX HMITYJIbCOB H YCHAUTeNS; 3a60pT-
HOro npHeMHO-Tiepenapulero ycrpoiicrsa (Bubparopa). B camonucue
MexaHHYeCKOe HJIH 3JeKTPOHHOe YCTPOHCTBO C 3alaHHOH 4acCTOTOH
3aMblKaeT KOHTAKThl 3/J1eKTpopa3psaaHuka. Bo3HUKaAWOWHA 31eKTpHye-
CKMH HMMYJbC MepefaeTcsi Ha H3JdyvaTesab. B u3nyuatesne KoseGaHHs
o6bemMa 3J1eMEHTOB (MarHUTOCTPAKUHOHHBIH, HIH Nbe303¢¢eKT) npH-
BOJSIT K HX COyAapeHHIo, BO36yXK1asi TeM CaMbIM 3BYKOBOH CHIrHaJ/J —
wenyok. C MOMOUIbIO OTpaXaTessi CHTHaJ  KOHIEHTPHPYeTCsl B TeJec-
HBIH yroJ1 ¢ pacTBOpOM << 45°, 0Cb KOTOPOTO HanpapJ/eHa BePTHKaJIbHO
BHHU3. [To LOCTHKEHHH MIOCKOH IPaHHIBI BOJA—O0CAI0K YaCTh SHEPTHH
cHauaJja oTpaxaercsi OT Hee B o6paTtHoM HanpaBJgeHnu. OcraBuwasncs
BOJIHOBAsl 3HEPIrus NPOHMKAET B AOHHbIE OTJOXKEHUS U pPacHpocTpaus-
eTCA 10 HUM [0 cjefylouiedl akycTu4eckol rpauuiibt, KoTopo# o6b4HO
SIBJISIETCST IOBEPXHOCTb HACJOEHHSA. DTOT OTPAXKEHHbIH CHrHal Takxke
BO3BpalllaeTcsl K NMPHEeMHHKY W T. N. KaKAbill oTpa)keHHbll cHrHan
NPOH3BOAHT MEXaHUUYECKHH yAap N0 3/1eMeHTaM NMPHEeMHHKA, Bh3bIBas
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% opMaliny, TaK Kak He 1L
KauecTBy foJjayuaeMoi nHd noct
mmoamhommw_u BellleCTBEHHYIO 4aCTh Fe0/0ru4eckoro wmwcmmww m“smqou,m
duKCHpYeT H3MEHeHHd B crpyktypax. OCHOBHOH :Mﬂwﬂ%%mona: 8
OBKH, UYTO He JaeT c
ATl — rpoMO3AKOCTh YCTaH , e
mngommmﬁ, maJjble cyaa. Kpome TOrO, CATT neGaaronpusitHo BO3N
HY.
eT HA O3EpHYI0 HXTHOOAY i I
S,méb.:u mioaux:mox:x WccJefoBaHUi aHa 03€p vmxozmmw<mMo L
no/p30BaTh annaparypy ¢ rAy6HHHOCTHIO JIOKALHHU IO Sw_w_ M\_oqovmom
KOTOpasi MOXKeT ObiTb ycTaHOBJIeHAa Ha BECE/IbHOH H -
JofKe aproMobuiie-aMbubuu U 1axe Ha pE3HHOBOH JIOA mm:wwmdﬁz
::am:._\_m npuGopa OT aKKyMyJfTOpOB 12—24 mﬂ; wmms amapaty e
okoJsio 100 kr. Annapatypa ¢ rAyGUHOH JIOKALHH |@\ et
yCTAHOBJ/IEHA Ha GO/bIINX MOTOPHBIX JOJKAX H Ha oﬁﬂavmwgﬂmamam
31
eTcsi OT TEepeHOCHOTO
ax. Iluranue OCyLIeCTBJAAET
w_oEmoaan 1—2 kBT, 06MKMA BEC annapatypbl wmoawﬂwx £ . JLy6-
Crioco6bl HHTEpTpEeTaLHy 3aTnCH swwwﬁmw%wwvvmm X .wowxowm
19 , E. Al ,
1976), B. I'. ®enoposa ( , ; .
wOm,ﬂ A5mo_wm B. I. ®enoposa (1970). Imaamqozc:namoMaommmm:
E.E reOMOKALNA SIBJSIOTCS BbIXOIDI CKaJlbHbIX :ovopmvwzmwg:mz
aeTcst ¢
epripeTalusi AOCTHT
u necku. HapexHasa HHT s Hewen
KOHTPOJS TPAMBIMHA reoJIOTHYECKHMHU zmaohﬂm,\_s» oeawomﬂwﬂ :ﬂ%:va
BHIX KOJOHOK W GypeHuem CKBaXUH. Ha puc. ..:%xsao i
FEOJIOTHUECKOH HHTEPTIPETallnH 3aNHCH, :oim*w::o: o%oma%oa:vommm-
Ha OJIHOM M3 aKBaTOpUH Cesepo-3anana CCCP # Mﬂmmsm Sopiesemt
HO#l 6ypOBLIMH CKBAXKWHAMH. B pesyJabraTe NpHM e oo 1o aKy-
GbiTH NOJYUEHbl HOBble NAHHbIC HA o3zepe bonbwas
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HC. 4. [IpuMep HHTepIpeTaLHH 3amucK reosiokaropa 3IJI-1, nogreepxaenubli 6ype-
HUEM.
A — sxorpamMma, B — reojoruyeckiii
NeCUYaHHCThIE AJIeBPHTHI, 3 — JIEHTO4YH
BaNYHHBIH cyrauHoK. I-—III — orgoxe

Paspes MO AaHHBIM 3aNHCH U GypeHHsl. | — wipl, 2 —
,
ble TJHHB (@ — aJeBpUTOBbE, 6 — NIeJIUTOBblEe), 4 —

HHs (I — nepnukosbie, I1 — 03epHO-JelHuKOBbte, [1] —
O3epHbIe).
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CTHYECKHM paspe3aM IOCTPOEHA XapTa UYETBEPTHUHBIX OTMOKEHHUH
¢ onpenesneHueM Hx moluHocte#t (Pemopos, 1967).

IMpu reoaxycrtuueckom npoduiaupoBanun auHa OHeXCKOTO o3epa
npubopom 3IJI-2' ynajsoch yCTaHOBUTbH YUYACTKH TpPaBUTALHOHHON
CKJIaAYaTOCTH B TOJILILE JEHTOUHBIX [VIHH. BBISBJIEHbl TH3BIOHKTHBHBIE
HapylleHHs GyHIAMeHTa, OTpas3uBLIKecs B OCaJ04HOM MOKpoBe. B ry-
6ax ceBepHOH yacTH o3epa 3a(UKCHDOBAHBI I'DAHHUTHBIE TPHAABI, HE
riepekphIThie JOHHBIMH OTJOXKEHHUSIMH, H YCTaHOBJEHA MOUIHOCTb JOH-
HBIX OCAJIKOB B MEXTPSIIOBhIX MOHMXKeHUAX. Ha ocHOBaHUU BCeX 3THX
MaTepHaJoB cocTaBjaeHa reomopdosornueckas kapra AHa OHeXXCKOro
oszepa (Benyc u ap., 1966).

Ha o3. Kpachom, pacnosnoxkennom Ha Kapesabckom mnepelreiike,
reoaKyCTHUeCKOe 30HIMpOBaHue mposoaunoch mnpubopom 3TJI-1
¢ qonku «Kazanka». Paspesbl NpOKOHTPONHPOBAHBl PALOM CKBAXKHUH.
YcTaHOBJIeHbl Pa3/iMuHble TeHEeTHUECKHEe THIIbl YeTBEPTHUHBIX OTJOXKE-
HUH M HX POCTPAHCTBEHHOe cooTHowenue (AGpamoBa u ap., 1966).

Takum o6pa3oM, NpoBeleHHe Fe0JOKAUNY TP U3YUEHHH HCTOPHH
pa3BUTHSA 03ep KpafiHe )KeJaTeNbHO, a B HEKOTOPBIX Clydyasix H He0oO-
XOAUMO. DTOT MeToj He TpebyeT .6OJBHINX MaTepuHaJbHBIX 3aTpar
W objerdaer NJaHUPOBAHHE. MOCAEAYIOLIUX HCCIENOBAHHH.

Ot6op 06pa3uOB JOHHBIX OTJHOXKEHHUI

M5t or6opa o6pasios OTJIOXKEHHH, 3a/erawlltx Ha JHe 03ep,
HCIOJIb3YIOTCS NPUOOPHl HECKOMBKHX THMOB. [TpocTefiliuMy U3 HUX AB-
JasioTcsl AHoueprnaTenu. [IpH WccneroBaHHM JOHHBIX OTJOXKeHH#H Jla-
10xCcKOoro 1 OHe:KCKOro 03ep yCrnellHo NpUMeHsJICs JHouepnaTeb CH-
crembl dkmana—bepaxu (Cemenosuu, 1966, 1973). Ero koucTpykuus
(puc. 5), B KOTOPYIO GblIY BHECEHBI HEKOTOPble H3MEHEHHS, MOAPOOHO
onucaHa (PKusup npecunix Bogx CCCP, 1956, 1. 4, c. 293—305).
JHouepnartesb npejacrasiser coboi Merannndeckiil Kopo6 pasmepom
0.2X0.2x0.4 m. ]IBe cTBOPKH 3aKpPHIBAIOT €ro CHU3Y C NOMOUIBIO
NPY>KHUHHOrO MexaHusMa. JlHouepmartenb, K KOTOPOMY MPHKPENISiOT
CBUHLOBbIE TPY3bl, ONYCKAlOT Ha LHO ¢ MOMOILBIO JeGelKH C MaKCH-
MaJibHO BO3MOXXHOH CKOPOCThIO; OH Bpe3aetcd B rpyHT. [locsie atoro no
Tpocy cO6pachiBaeTcs MOCHIIbHBIH I'PY3, KOTOPBIH NPUBOAKUT B AelCTBUE
NpYKHHHBIH ME€XaHH3M, 3aKpbIBAOWHUHA [HO npubopa.

Jlyuwe Bcero aHouepnaresu paboTaioT Ha MATKHX HJIaX, AOCTaB-
Jisisi Ha MOBEPXHOCTb 3HAUYUTEJIbHble MOHOJUTBI JOHHBIX OCAJKOB C He-
HapyuleHHOH cTpykrypoii. Ha mpyrux rpyHrax pHouepmartenu MHOTHA
JOCTaBAAIT NpPo6bl ¢ HapyuleHHOH CTPYKTYypo#H, ‘Majoro o6beMma,
0co6eHHO Korja [OHHble OCajK{h MNpeAcTaBjieHbl rpyObIM MaTepHa-
JIOM — MeCKaMH, rajbkod. B «uesiocTu» aHouepmaTesst MOXKET IO-
nacTb MEeCOK HJH rajibka, 4TO He [JaeT HM BO3MOXHOCTH HJOTHO
COMKHYTbcSl. B pesysnbraTe 3TOro TOHKO3EPHHCTHIH MaTepHaa MpH
noabeMe BoiMbiBaercs. Jlas paGoThl Ha neckax u Gojee rpyObIX IPYH-
Tax yAoGeH KOBLIOBbI/ JHOYepHnaTe/b, HCXOZHBIM THIOM KOTOPOTO
siBasieTcss pHouepnaresnb Ilerepcera (JKusup npecneix sBox CCCP,
1956, 1. 4) ¢ naowanbio 3axsara 0.1, 0.25 u 0.01 M2
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Puc. 5. Jnouepnarens Sxkmana— Bepiku
¢ npo6oii rpyHra.

Bosee cioxuo YCTPO€HBl CTPaTOMETPhI, U3 KOTOPHIX HaHGoJee
M3BECTEH ynapHblil cTpatoMerp Bb. B. Ilepduavesa (1972) (puc. 6).
Ou cocrout M3 ocHOBHOI BHYTPEHHeHl paMbl, yjnapHOH Hapy»KHOM
PaMbl ¢ rpy3saMu M HaGopa Tpy6ok AnuHOM oT 50 10 100 cM u nuamer-
pom 20—30 mm. Crpatomerp MenJeHHO onyckaiotT Ha Ttpoce. ITocse
TOTO KaK OH KOCHYJ/ICSl IHA (3TO yJaercsi MOYyBCTBOBAThH M0 caaGHHEe
TPOCA), HAUMHAKT NMOATATHBATH H PE3KO OTHYCKAaTh TPOC, B pe3y.ib-
Tate Hero npukpenieHHas K HeMy BHEUIHSIsl paMa C rpy3aMi, CKOJIb3A
MO BHYTPEHHeH paMe, 3a6uBaeT CTPATOMETPHUECKYIO TPYOKY B FpyHT.
Ilocne storo crpatomerp nognumaior na NOBEPXHOCTb, OTCOEAHUHAIOT
TPYOGKY M LIOMIMOJIOM BHLITAJKHBAIOT H3 Hee MOHOJIUT rpynta. C mo-
MOLUBIO CTPATOMETPa MOXKHO OTGUPATh MPOGHI [PYHTA CO CPaBHUTENBHO
HeGOJIbLIUX TYGHH; npH6Op Xopouo paGoTaer Ha IJIOTHBIX TJIHHAX,
Ha CMEWaHHbIX TPYHTAX aJeBPUT-IIECYAHOrO COCTAaBA. Crpatomerp
OTIHYACTCA JIETKOCTbIO, KOMIIAKTHOCTBIO, HMEET HA60p CMEHHBIX TPY-
6ok. Ho ocamku B crpaTomerpuueckoii TpyOKe HHOrJa CXKUMAIOTCS
38 CYeT MexaHMYeCKOro BO3[AeHCTBHS LIOMIONA. DTOro HemocTaTKa
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Puc. 6. Crparomerp [lepduabeba, noaro-
TOBJIEHHBIH K pabore.

aumena rpydrosas tpy6ka [OWHa, kortopass maer Bo3MOXKHOCTB
6paTb Gosbiine 06pa3iibl JOHHBIX OCAKOB H HE IPOM3BOAUT UX CKATHS
(M3-3a HaJWYHA PA3BLEMHOrO MeHaJa).

B tex cayuasx, korfa Heo6X0qUMO B3ATh 00pa3Lbl U3 TOJLLU O3€p-
HbIX OTJIOXKEHHH MOLIHOCTBIO HECKOJbKO METPOB, IPUMEHSIOTCA TPYH-
TOBbiE TPyOKH, CIyCKaeMble Ha TPOCE, HJH GYpbl, CHAGKEeHHble LITaH-
ramu. [Ip4 3TOM BO3HMKAIOT 3HAUUTE/bHBlE TPYLHOCTH: IPHXOAHUTCSH
or6uparb 06pasibl HEYIJIOTHEHHBIX, HAaCHIIIEHHbIX BOAOM MOPOI.
Kpome Ttoro, pa6orer Ha o3epax BeLyTCs C JOAOK, KaTepoB WU He-
GO/IbLIMX CYAOB WIH CO JbAa. Bce 370 mpeabaBasieT K npubopam oco-
Obie TpeboBanuA. OHU AO/IKHBI OBITh JIETKUMH M TPOCTHIMH, a TaKXKe
ofecrneynBaTh BO3MOKHOCTb B3AITHSA HEHAPYIUEHHBIX 06Pa3l0B CHILHO
00BOJIHEHHBIX MOPOL.

[1pu HeGousbuiux ray6uHaxX o3ep MPUMEHSIOTCS IUTAHTOBLiE GYpHI.
OunHo¥ U3 caMbIX yXayHbIX KOHCTPYKUHH siBAsieTcst 6yp Pafita (Wright,
1980), cocTosmui M3 roJoBHOH yacTH U HaGopa CTaHLAPTHBHIX TPYO
AanHo# 3.05 M, KOTOpbIe 10C/1eJ0BATENBHO COUJIEHSIOTCS MEX Y COOO0H:
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[Tpu ray6une Boxsl 30 M KOHCTpyKTOpaMm 6ypa yaaBaJjochb MOJTYYHThb
KepH I/uHOH Gojee 10 merpoB. byp MucTturyra Topda (puc. 7) co-
CTOUT M3 XEJOHKH (AJMHHOH | M), MIacTHHBI, CIIOCOGHOH BpallaTbcs
BHYTPH >K€JOHKH BOKPYI BEPTHKAJbHONH OCH H COEAMHUTENbHbIX LUTAHT.
Or60p KepHa B XKeJIOHKY NPOU3BOJUTCS MOBOPOTOM IVIACTHHBI BOKPYT
OCH Ha HY>KHOH rjyOHHE B TOJILLE OTJIOXEHHH.

Byp JlaGopartopuu o3epoBeaeHust besopycckoro yHUBepCHTETa CO-
CTOHT U3 XKeJIOHKU B (popMe NPOAOJbHO YCEUEHHOro IUJIUHAPA, HOXKA,
NoJpe3aloillero KepH 1 ONHOBPEMEHHO CJIY2Kalllero KPbILIKOH »KeJOHKH,
tukcaropa u HaGopa COUWIEHSIONIUXCS WTAHT ¢ pa3MeTKol. [IpuHuun
paboThl 3aKAI0YAeTCs B NOCJAELOBATENBHOM OTOOpPE METPOBBIX KEPHOB
no Bced Toqite. Byp ¢ OTKpBITOH XKeJOHKOH omyckaeTcss Ha Heo6Xo-
LHMYIO rJ1yOHHY (COIVIacHO pasMeTKe Ha LITAaHrax), [IOBOPOTOM LITAHT
BOKPYT OCH OCBOOOXKJAeTcs 3aMOK KpBILIKH KEeJNOHKH (HOXKa), uTo
N03BOJISIET JOMOJNHUTENbHBIM HaXKaTHeM 3aKpblTh ee. OT KOHCTPYKIUH
HMucruryra Topga ator 6yp oTsinyaercss 6oabiiuM 06beMOM obpasna
(nmHa 1 M ApH mowWAAK ceyeHus 22 cM?), a Takxke BO3MOXKHOCTbIO
noJsiyyeHusi 06pa3LoB C HEHAPYLIEHHOH CJOUCTOCTDIO, UTO BEI3BAHO MH-
HUMAJbHBIM Ne€peMellleHHeM KepHO03aOGOpHOH 4acTH OTHOCHUTEJNBHO OT-
JIOXKeHuH. BypoM ynaBsaJjioch noJiyuyaTb XOpoLIHe KepHbl AJHHOH 10 10 M
u Gonee. CylLIeCTBEHHLIM €r0 HEAOCTATKOM SIBJISIETCSI OrPaHUYEHHOE
HCHO/Mb30BaHHE Ha TIiyOHHax 6ojee 5 M U HEYAOBJIETBOPUTEJIbHOE
KayecTBO 06pa3loB XKHAKOrO IOBEPXHOCTHOTO CJIOSI, €CJH €ro MOII-
HOCTb TpeBblIaeT 1 merp.

[Ipu Gosbuiux ray6HHax 03ep NPHUMEHSIOTCS T'PYHTOBble TPYOKH,
KOTOpble ONycKalTcs Ha AHO Ha Tpoce (puc. 8). OHH COCTOAT U3 CJe-
LYIOILHX OCHOBHBIX yacTed: Tpy6a, ualle BCero U3 OPTaHHUYECKOro
CTeKJla WJH MeTaJjJla, LeJbHasl WJIH CEeKIHOHHAf; MeXaHW3M, MO3BO-
JSIOWHH yIepXKUBaTb KEPH B TpY6GKe NPH NoA'beMe; MeXaHH3M, obecre-
ynBalluil nepexon npuéopa B pabouee nojjoxeHue (aBTOMAaTHUECKHH
UJIM T0JyaBTOMaTH4yecKuil); 6aJjsacrt.

Hcnonb3oBanue A5 BHEAPEeHHS B TPYHT YAApHOHA CHJbI Ipy3a
NO3BOJISIET MOJYUHTb KEPHBbl AJIMHOH MO HECKOJLKHX MeTpOB, HO 6e3
rapaHTHH LeJOCTHOCTH MOBEPXHOCTHHIX CJI0€B. DTHM HEeJOCTATKOM He
06/1afa10T KOHCTPYKUUH GypoBeix Tpy6ok Llionsura (Ziillig, 1953,
1956) u I'. Am6yns u I'. Bropepa (Ambuhl, Biihrer, 1975). Onnako
nepBasl BCJEACTBHe MaJoH MJollajgd cedyeHHs1 (Amamerp 32 MM) H
OTpaHHYeHHOH AJIMHbI KePHAa KOHCTPYKTHBHO ycTynaet 6ypoBoi TpyOke
I'. Am6yas, sBasiolleficsl yCOBepIIEHCTBOBAHHEM paHHeH KOHCTPYK-
uuu (Ambuhl, 1969), kotopas no3BoasieT 0T6UPATb KEPH AJHHOH 10
60 cmM n auamerpom 110 mm. HemoctaTKom TpyOKH SIBJSIETCS CJOXK-
HOCTb KOHCTPYKLHH H TPYAHOCTb M3BJIEUEHHS] M PacujieHeHHs! KepHa.
[TpocToTOH KOHCTPYKUMH M TeXHHKH oT6opa otsauyaercss npoboor6op-
nuk . Ourepdensna u Y. JlereBanna (Digerfeldt, Lettevall, 1969).
ITpuGop mMmeeT KBajpaTHOe ceueHHe (miolagb okoao 110 cm®) u
No3BOJsIeT OT6MPaTh KepH AJMHHOHN OKoJ10 1.5 M, 0lHaKO cHCTEMa 3a1BH-
JKeK, MO3BOJSAIOLLHX pa3/eiiTh KepH, He BblHHMad ero u3 npubopa, He
[LaeT BO3MOXHOCTb OTGHPaTh 06pasiibl MOLLHOCTBbIO MeHee 5 cM. [las
B3SITHS KOJIOHOK rpyHTa AJHHOH 10 10 M ycnellHo NpHMeHsi1ach Mopiu-
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Puc. 7. Yunduunposanubit 6yp Mucruryra Topda.

- M —

[ — Bun c6oky; Il — 6yp sakpwir; III — Gyp OTKpHIT. 11— wwvzowmmeﬂmmA%Mvmw_wmmv._,E&m

KpbILIKA JKENOHKH; 2@ — KPeNJieHHe KPbIUKH K BpanlaoilemMycs CTep o (9 &wmxomosmom
C MpopesbI0 H BPalllaIOUHMCS CTePKHEM (3a); 36 — dukcarop; 38 — Ko/ zr__:
BepeBKH; 32 — OTBEPCTHE AN COCJAMHEHHS CO WTAHTAMH.
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Puc. 8. I'pyHroBas Tpy6Ka KOHCTPYKIHH
I'OHMHa anunoi 1.5 M (TOUH-1.5), onyckae-
Mas Ha Tpoce.

HeBas TpyOKa, ckoHcTpynpoBaHHas K. Benukosckum (1967). C ee no-
MOILbIO NTOAPOGHO H3yueHbl JOHHbIE OTJIOXKEHHS 03ep CeBEPO-BOCTOU-
Ho# IToabuiu. :
CoBepIIeHHO OPHTHUHAJIBHBIM SIBJISIETCS NMPHHLHI B3SITHS AJHHHBIX
KOJIOHOK O3€pHBIX OTJOXeHHH, mnpeasoxenHbt JIxk. Makkepecom
(Mackereth, 1958; Opyxuuun, Cemenosuu, 1976). Tpy6ka 3aranku-
BAeTCsl B TPYHT H U3BJIeKaeTcs M3 HEro ¢ NOMOLIbIO C’KATOTO BO3AyXa.
KoHcTpykuusi o6nagaer maccoit okoJso 60 Kr, YTo NO3BOJISIET HCIOJb-
30BaTh €e Jaxe C JOJOK HJH KaTepoB; OHa Jierko pasbupaercs Ha ya-
CTH, 4TO obJieryaer nepeBo3ky. JIOCTOHHCTBOM fIBJISIETCS TaKXe H TO,
4YTO B HeH OTCYTCTBYIOT CJOXHbIe AeTaJu U NPH HAJHUUH COOTBET-
CTBYIOLLHX MaTepHaJ/JoOB OHa MOXeT ObiThb M3rOTOBJIEHA NMPaKTHYeCKH
B /1060 MacTepckoH. ,
OcHoBoll npubopa (puc. 9) siBasiercss Tpy6a 10 (anuuoi 5 M, aua-
MeTpoM 73 MM), M3rOTOBJIEHHaS H3 HepXKaBeluleld cTajH H BHYTPH
ornojupoBanHass. K Hu)KHeMy KoHUY TpyOGnl mnpuBapeH duanel,
K KOTOPOMY Ha 6o0JiTaXx KpenuTcsi OTKpbIThIHi cHu3y 6Gapaban ([),
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Puc. 9. T'pyHToBas nHeBMaTHYeCKasn Tpy6Ka.

Ycaosube ofo3HaueHuss — B TEKCTe.
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H3rOTOBJEHHBIH H3 JUCTOBOH cranu. [lnuHa 6apabana 1 w, E\_mzmav
0.5 m. BHyTpu Tpy6hl (10) HaxoauTcs 3a6opHasi Tpy6ka (9), H3roToB-
JIeHHas U3 JlopafioMuHus, niuaMmerpom 45 mm. K BepxHemy KOoHIy 3a-
GopHoii TpyObl (9) BHHTaMHU KpenuTcst 6POH30BbIH MopiueHb (7), TOUHO
NMOAOTHAHHBIH MO BHYTPEHHEMY JAHAMeTpPy OCHOBHOH TpyOnl (10).
epMeTHUYHOCTD OCYLUECTBASETCS ABYMS NPOKJAaiKaMd — (TOpOIMIa-
CTOBOH MaHXeToH 5 u pe3auHoBoH nuacTuHo# 6. 3abopHasi Tpy6ka (9)
IOJXKHa CBOGOAHO MepeMeliarbes MO KaHaay OCHOBHOH TpyGbul (10)
BIOJIb MOJIOr0 JIATYHHOrO WITOKa (&), Ha HU)KHEM KOHIlE KOTOPOro
umeercss OPOH30BBIN NoplueHb (/2), Takxke cHaGXeHHbIH (TOPO-
MIaCTOBOH MAaHXeTOH. Y HHKHEro KOHUAa ITOKAa (§) mpocBepJIeHb
otBepcTHsl (/1) nuamerpoM 3 MM, 4epe3 KOTOpPble BHIXOISIT BOLA H
BO3/yX MpHu 3abope rpyHTta. Bepxuuii koneu mroka (&) npukpensex
K OpoH30oBOH mnpo6ke (4), KoTopasi 3aKpbIBaeT OTBEPCTHE OCHOBHOH
Tpy6bt (10) cBepxy. Ha Bolctynaroomuit u3 npobkH (4) KOHel LITOKA
(8) Ha pe3b6e HaBHHUMBAeTCs IITYUep AJNS NMPHCOEIHHEHHS PE3HHO-
BOro IjiaHra nozauyu Bogbl. Btopoii wtynep (/3) Ha npobke (4)
CJAYXKMT AJS1 KpPemJeHHsl HIJaHra HOJAauyH CKAaToro BO3JyXa B KaHaJ
ocHoBHO# TpyG6Hl (10). Ha 6apabaue (1) umeercs wryuep (I14) nas
OTKayKH BOABI U3 Gapabana. Ilonoctb ocHOBHOH TpyOwl (10) cBs-
3aHa ¢ noJocTthio 6apa6Gana (/) OoTpe3KoM JIOPHTOBOH TpyoOku (2).
Ha kpolinke 6apabana (/) umeercs knanaH (15), npenHasHauyeHHbIH
st c6pacblBaHUsi U36BITOUHOrO nasjeHusi. CHIbHOH Mpy»Kuuo# (16)
pbluar npHxKHMaeTcsl K KJanaHy c6poca naBJjeHus. K BepxHeMy KoHILly
OCHOBHOH Tpy6nl (I0) xpenurcs uenouka (3) ¢ Tpocom, Ha KOTOPOM
npubop onyckaetcsl Ha AHO. [lJs1 mOAayYM CXKATOrO BO3[yXa U OTKAUKH
BoJabl M3 GapabGaHa HCNOJb3YIOTCA MPOPE3HHEHHblE WIJAaHTH, NpUMe-
HSIIOLIHeCs AJis1 Fa30BOH CBApKH, C BHYTPEHHUM AuaMeTpoM 9 MM; OHHU
paccuuTanbl HA jgaBjeHue 10 aT™ U UMeEIOT OATHKPATHLIN 3anac mpoy-
HOCTH. v

Pa6ora c¢ TpyOxoil ocyuiecTBisieTcst CaeayloluMM 06pa3om.

1. K wryuepam (/3) u {14) kpensitcst ABa UiaHra JJHHON He Me-
Hee LAyGHHbl 03€Da B MeCTe B3ATHS NPobhl, a K nenouke (3) mpucoenu-
HAGTCH TPOT, HA KOTOPOM BeCh IPHOOP ONYCKaeTcsi Ha AHO; Koraa 6apa-
6aH - (1) Kacaercs TpyHTa, HA TPOCe MOSIBJASiETCA CaabuUHA.

2. Yepes maHr, npuKpemJeHHolil K wryuepy (/4), u3 6apabauna
(1) npu noMoILLK Hacoca BelKauWBaeTcs BoAa, H 6apaban (/) nmox neil-
CTBHEM THAPOCTATHYECKOTO JaBJeHHsI HaUYWHAeT BXKHMAaTbCH B [HO;
BOJa OTKa4YWBaercs [0 TeX INOp, NMOKa He MOHIAeT rycras MyTh
(310 0O3Hauaer, yTo GapabaH Bpe3aJcs B QHO, @ HHXKHUH cpes 3a60p-
HOH TPYOKH HAXOHMTCA HAa OJHOM YPDOBHE C [OBEPXHOCTHIO 03€ep-
HOro JHa).

3. B MOMeHT NosiBAE€HHS MYTH LIJAHT OTKAYKH BOJbI CJAEAYET mepe-
KpbITh, @ B LIJIAHT, NIPUKPEIJIeRHbIH K wWTyuepy (/3), nopartb cxaTbiii
Bo3Jyx. Bosnyx, nonasunit B mosoctb ocHOBHOM TpyOnl (10), 1ocpen-
CTBOM JlaBJIeHHsI Ha nopleHb (7) BHeapsieT 3a6opuylo Tpyoky (9)
B FPYHT Ha MOJIHYIO ee JJaHHY — 5 M. [Tocsie 3T0Oro Bo3ayx uepes AlopH-
TOBYIO TPYOKY (2) npoHuxaer B GapaGan (/), BbIpLIBasi €0 H3 TPYHTAa;
npuGop HayHHAeT BCA/bIBaTb. B 3TOT MOMeHT rpy3 (/7) oTkphiBaer
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knanad (15), cTpaBiauBasi H3JHIIIHee AaBJjenue u3 GapaGana, H MoO-
BEPXHOCTb 03epa «3akKumaeTs (MOSIBJASETC MHOTO BO3AYLIHBIX TY-
3bIpedt).

4. BenabiBluylo Tpy6Ky C/leiyeT HeMeJeHHO NMOJHATh Ha majyoly,
OTCOEAMHHUTDL LIJIAHTH K TPOC M HPHUCTYNUThb K HM3BJEUYEHHIO KepHA.

5. Jl1sl u3BJeUeHHs] KepHa HYXKHO K pe3b6oBOH uacTH wroka (8),
BblCTyNAOMEed U3 KPBIWIKH (4), MPHKPENUTb LIJAHT U 3aKaukBaThb
B HEro BOJy; MOJ [1aBJeHHeM BOJIbI, AEHCTBYIOLLEH HA MOPLIEHD (7)
¢ HMXKHel cTopoHbl, 3a6opHas Tpyb6ka (9) BTATMBaeTCss B MOJOCTD
ocHoBHOH TPY6hl (10), ocBo6oXKaasi NMPH 3TOM KEepH, MOJ KOTOpbIA
HY>KHO cpasy MOAKJIaibBaTh JOTKH. [1pH Takom cnocoGe H3BiedeHHs
KEpH He HCHObITHIBAET CXKATHSI W HE HAPYHIAeTCs.

B JlaGopatopuu o3epoBeleHHsI Besopycckoro yHHBEpCHTeTa IS
reoXHMHUECKOTO U GHOJOTHUECKOTO aHaJH30B pa3paboTaHa KOHCTPYK-
LMsl TOPLIHEBOH TPYOKH, MO3BOJsiOUIel OTGHPAaTh HEHapYLIEHHbIH
C/I0¥l HEKOHCOHAHPOBAHHBIX OCAIKOB C MPHAOHHBIM CJIO€M BOJbI 06-
el MOLWHOCTBIO 10 1 M. [1po600TOOPHHK COCTOUT H3 MJaCTMaCcCOBOM
Tpy6KHM (BHHHNJIACT, OPTCTEKJO), MopuiHs, Gajjacra, MeXxaHusMma,
¢ukcupyloulero Tpy6ky B paGoueM mnosioxenuH, W tpoca. Ilpu6op
onycKaeTcsi Ha Tpoce Ha HeOOXOAUMYIO TJyOHHY, CKOJB3SILHM IPy30M
0CBOOOXKAAIOTCH (PUKCATOPbl, W TPYOKa, CKOJIb3si OTHOCHTEJbHO He-
NOJBHKHOTO MOPLIHS, Bpe3aeTcsi B FPYHT noj BecoM Gaqaacra. [lpu
MoJA'bEME Ha MOBEPXHOCTb KEPH B TPYOKe YAEPKHBAETCSH Pa3PeKeHHBIM
napjeHneM noj nopurrem. Tpy6Koi MOXKHO MONYYHTh KEPH AJIHHOH 10
1 m. Tpu nocienyouweM 3aMOpaxKHBaHUH €ro XKHUAKHM a30TOM HJIH
cyxum qabgomM (CO,) BO3MOXKHO OueHb ApOOHOe fesneHHe o6pa3ua aJsl
pas3JHyHbIX aHaMu30B. [IpHHIKI KOHCTPYKIHH HE HOB H PaHee HCroJb-
3oBaJsicst B APYrux cucremax 6ypos (Stockner, 1972; Strong, Cordes,
1976).

Jlns anaju3a BOAHOK W MJIOBOH TOJIH Ha KOHTaKTe Boma—HMJI,
a Takxe psijga OGHOJOrHUECKHX aHAJH30B OueHb YAOGHBI IPYHTOBbIE
TpyOKH, rapaHTHPYIOIHe GLICTPbI OTGOP HEOOGXOLMMOro /s aHaIu3a
o6pasua. KOHCTPYKIHK TaKHX TPHGOPOB BeCbMa Pa3HOOGPA3HbI U MHO-
rouyucienHbi. Xoyercss oTmMeTuTh npuGopsl M. MapthiHoBo#l {1977),
Paisita (Wright, 1980) u K. Carake (Satake, 1983). [lepsbie aBe
KOHCTPYKUHH OTJHYAIOTCS MPOCTOTOH U MO3BONSIOT OTGHpATh 1OCTA-
TOYHO GOJbIIOH 00beM mpolGbl. SINOHCKHI PY4HOH wWLYH, OT/NHYasACh
majibiM BecoMm (380 r) M OueHb MPOCTOH KOHCTPYKLHEH, COCTOHT H3
Ty6yca (nuamerp 0.8 cM, qiuHa 16 €M), CTEPKHS ¢ KPBLIbAMH, 3aM0p-
HOrO KJanaHa B BHJE CTaJbHOrO lapuka u Tpoca. [Ipu6op MOKHO
MCIOMBb30BATh Ha ray6uHax a0 300 M, HO ¢ ero NoMOlLbIO OTGHpaIOTCA
oueHb HeGoJbUIME 00pasubl.

B tex cayuasx, Koria HEO6XOAMMO H3YUYHTh O3€pHbIE OTJ/IOXKEHHS
60/bIIOH MOILIHOCTH, NPOBOAUTCA OypeHHe ¢ IMOMOLLIBIO METOIOB,
0GbIYHO MPHUMEHSeMBIX MPH reosJoruyeckux uccaenobanusix. Muorna
6ypeHHe MOXKHO NPOBECTH Ha OCTPOBAX 03epa WM Ha ero Geperax.
Tak, oueHb LEHHBI MaTepuan AJsi H3yueHus ucTopud bafikana nanu
CKBaXKHHBI, IpoGypennbie B neabte p. Cenenrn. CkBaxHHa Ha Gepery
03. KpacHoro Bckphlia Mo3/He- H [oc/ieseIHHKOBble 03ePHbBIE H 03€PHO-
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JIelHUKOBbl€ OT/IOKEHHS PEKOPAHOH MOIHOCTH — 82 M (Buunesckas,
JlaBbinoBa, 1967).

[Toka euie moutH He GYPHJIUCH CKBAaXKHHbI B MpeAesax akBaTOpPHH
osep. OnHHUM H3 HEMHOTrHX NMpPHMEPOB TaKOro poga pabor siBAseTCS
CKBaXHHa, npo6ypeHHas Ha 03. BuBa (ocTpos XoHcio, SInNoHKsT) ¢ MOH-
TOHa Ha ray6uHe 65 M; BCKPBITH H MOAPOGHO H3YyUeHbl O3€PHbLIE OTJIO-
)KeHus MouHocThio G6osiee 1000 m (Paleolimnology of Lake Biwa.. .,
1972—1981).

EcTp Takxke onblT GypeHHs CKBaxKMH cO nabga. B 1932 r. Gbuu
npobypeHbl NOHHBIe OTNOXeHHus Jlamoxckoro ozepa (KpacHos, Peii-
Heke, 1936). B 1964 r. co nbna yaanoch MOJyYHTb pa3pesbl NOHHBIX
ornioxeHnuit 03. KpacHoro (A6pamoBa u np., 1966; I'peiicep, 1967).
CkBaxuHa, npo6ypeHHas B €ro LEeHTPaJbHOMH 4acTH, HAa ray6GuHe 11 M
BCKpblJIa OTJIOXKEHHUs] MOIUHOCTbIO 28.8 Mm.

B nocnegHee Bpems A5 pelleHHs BONPOCOB, CBA3aHHBIX C BJHSA-
HHEM JesATeJbHOCTH YeJOBEKA Ha PeXXHUM 03ep, H3yUaeTcs MUKPOCJOHC-
TOCTb O3€pHBIX OTJNOXeHHH. [as or6opa HeyNJOTHEHHbIX NOBepX-
HOCTHBIX cJloeB HauGosiee 3¢peKTHBHBIM OKa3aJcsi METON 3aMOPaXKH-
BaHHS OCaJKOB C MOCJEAYIOHIUM HX pacuJeHeHHEeM Ha MHKPOCJIOH.
Bnepsble 3amopakuBanue 6b10 npeanoxedo JIx. Hlanupo (Shapiro,
1958), a mo3ke ¢ ycmexoM NpHMEHEHO pPSAOM APYrHX aBTOPOB
(Huttunen, Merildinen, 1975a; Merildinen, Huttunen, 1978; Stockner,
1972; Strong, Cordes, 1976; Wright, 1980). Texnuka 3amMopakuBa-
HUSI TPYHTA OUYEHb NMPOCTa: MOPO3HJbHAsi KaMepa, 3anojiHeHHas pea-
TeHTOM, BHEAPSAETCA B OTJOXEHHSI; MO HCTEUEHHH OIpeeseHHOro
BpeMeHH ee MOJHHMAIOT Ha moBepxHOCTb. M1. Penbepr (Renberg, 1982)
npeaJaraer, Ha Hall B3rasf, Hau6oJsee yao6HYIO Kamepy — HpSIMO-
yroJibHyIo, B BHIe KAWHA AJnHOH 90 cM mpu wupuHe cTopoHbl 10 cm.
YcraHOBKa onycKaeTcsl Ha Tpoce, MJsi BHEJPEHHS B I'PYHT HCHOJb3Y-
I0TCSL CbeMHble TPY3bl. B KauecTBe peareHTta JJisl 3aMOpPaKUBaHUS yallle
npumeHsiercs cyxoil sen (CO,) u Katanuzatop {CHUpPT, 3Up U T. 1.).
Ha 3amopaxuBatouieil navenn B teuenve 15—30 mMuHyT Hamepsaer
cnoil TPYHTA C HEHAPYWEHHOH CJOMUCTOCTbIO TOJILHHON 2—4 cM.

U3 oTeyecTBEHHBIX NPUGOPOB, HCMOMB3YIOLIHX IPHHUKHA 3aMOPaXKH-
BaHKHS OCAJKOB, HAJI0 OTMETHTb OYeHb NMPOCTOE YCTPOHCTBO, ApPEJIO-
JKEHHOe COTPyAHHKaMu Buiofickoit HayuyHo-HCCAe10BaTeIbCKOH Mep3-
JoTHOH craHuuu. OHO COCTOHMT M3 ABYX TPYO, HaXOASAWHUXCS OAHA
B apyroit (KoakchajbHasi KOHCTpykuusi). Yepesa mnpopy6b Tpy6Ga
(anuua 7 M u nuaMerp 57 MM) BHe[psieTCsl B OTJIOXKEHHS TakK, YTOObI
npHMepHO '/, BO3BbIIAJACh HAAO JBAOM; B TPYGY HAJIHBAIOT KEPOCHH,
GeH3HH, alleTOH MJIH CHUPT, KOTOPble OXJa*KAaloTCA 10 TeMnepaTyphl
BO3/lyXa; B pe3yJabTaTe MHPOHCXOAHT HaMOpaXXHBaHHe TPYHTa Ha
Tpy6ky. [Ipu Temneparype Bo3nyxa —25°C 3a 8 gHe# NPOHCXOAHT
HaMep3aHue cjos 10 22 cm ToswuHOH. HegocTaTkom 3tOoro merona
SIBJSIETCA JJUTENbHOCTb HAMOPAXKHBAHHSI H BO3MOXKHOCTb HCIOJIb30O-
BAHHSl €ro TOJbKO MPH HH3KHX TeMmepaTypax BO3]yXa; AOCTOMH-
CTBOM — GoJsiblIoi 06beM noJydaembix o6pasloB M MPOCTOTa Mpo-
necca. Meros 3aMOpa’KHBaHHA TPYHTOB NMPHUMEHSJICA TaKXXe 3CTOH-
cKuMu suMHosioramMu. IXx npuGop npeacrap/sier co60it MOPO3HIbHYIO
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Kamepy B BHIEe CEKLHOHHOH TPyGbl C HAKOHEUHHKOM, B KauecTBe
peareHTOB HCIOJAb3yeTCsA CyXOH JIE W CIUPT.

Crenannbifl 0630p NaneKko He HCYEPNLIBAET BCEro PasHOOGpa3us
NpHGOPOB, MPHUMEHsIeMbIX 1Jisi 0T6Opa 06PasLOB AOHHBIX OTJOKEHHI
o3ep. KoHcTpynpoBanne Han6osee-NpOCTbIX U HaNeXHHIX NPHGOPOB,
MO3BOJIAIOUIMX PaGoTaTh C MUHHMAJbHOH 3aTPATON CHUJ M CPEACTB,
O6yaeT mpoaosXKaThCsl U BOpPENb.

[TopHATEIE CO AHA KOMOHKH JOHHBIX OTJOXEHHH OMHUCBLIBAIOTCS He-
TOCPECTBEHHO MOC/E U3BJIeUeHHs H3 TPYOOK. OGBIUHO JIOTKH C KEPHOM
KJagyT Ha MOKPBITHIA MOJH3THJIEHOM CTOJ HJM MPSIMO Ha mnaayby.
B nmepsywo ouepenb uamepsiercsi AJHHA MOHOJIMTA, €rO MOBEPXHOCTb
3aYML1aeTCsl OCTPbIM HOXKOM H KOJIOHKAa paspes3aercsl Monojam BiOJb.
[lo cBexemy cpesy mpoussoauTcs jeranbHOe ONHCAHHE, B KOTOPOM
YKasblBaeTCs XapaKkrep OCajika, rpaHHLbl MeXX 1y reHeTHUeCKHMH TOPH-
30HTAMH, I1BeT, CTPYKTypa, TEKCTYpHble OCOGEHHOCTH, BKJIOYEHHS.

B kauecTBe npumepa npuseaem soinoasennoe H. M. CemeHoBHUEM
(1966) omucaHHe KOJIOHKH NOHHBIX OTJIOXKEHHI M3 I0KHOH yacT Jla-
LOXKCKOro o3epa, B3sTOH ¢ ray6Hubl 23.5 m (cranuus 28/60).

0—14 cm — aneBpuT 6ypOBAaTO-OJHBKOBBIA, Ha NMOBEPXHOCTH 6ypblfi HaHJIOK;
14—17 ¢M — mecok MJI0XO COPTHPOBAHHbIH C PHMECHI0 TPABHS;

17—21 cM — rinHa cepas MsIrKasi, ¢ NPUMECHIO MSITKOTO aJeBPHTA;

21—41 cM — ryiMHa cepasi, rOMOreHHasi, MATKas.

Kosnonka Ne 8 B3sita TpyGkoit Makkepeca B LEHTpaJ/bHON yacTH
Omnexckoro osepa Ha ray6uue 50 m ([Taneonumuonorust OHERCKOro
osepa, 1976).

0—2 oM — HausoK GypblH, XKHAKMI

2—3  cM — DYnHBI CJIOH U3 IBYX KOPOUEK, YEDHOH H OXPHCTOH;

3—80 cM — uJa GypoBaro-cepuidi. Jlo ry6unbt 60 cM B HeM Ha6JIOAAETCH YacTas
4YepHasi THAPOTPOUJIHTOBASA CJAOHCTOCTD,

80—335 cm — ryMHa roMoreHHas, cepas, ¢ YepPHbIMH THAPOTPOHIMTOBBHIMH MPOCIO-
KaMH M TPUMAa3KaMH, K KOHIY MHTepBa/a MOCTENEHHO NpHOGpeTaer
cBeryio-cepoiil BeT. C ropusonta 180 cm r/MHA CTAHOBMTCS MSITKOH,
06BOIHEHHOH;

335—365 cM — NepexomHLIli FOPH3OHT OT TOMOTEHHOH K MHKDOCJIOHCTOH JEHTOYHOI
rauHe GypoBaTOro OTTEHKA;

365—505 cm — MmuKpocsoucras, cBeTJIocepas JIeHTOUHas rjuHa. TONUMHA JeHT KoJeb-
Jercst oT 1 go 3 mMM. Yuactok 400—420 cM ~— oueHb NJIOTHas cyxas
rauna. Ha ray6une 420—450 cM — JieHTOUHAs! raMHA 6Yporo usera.

ITpuMepoM onucanus OTIOXEeHHI ¢ BHICOKHM COJep:KaHHeM Opra-
HHYECKOTO BelleCTBa MOXKET CayXKHTb B3ATasd JI. B. SIkos.ieBof mtan-
roBo#l Tpy6Ko# ¢ rryGuHbl 6.25 M KoJIOHKa H3 o3epa Boabmoi Kruce-
ra4y Ha lOxHom Ypane (IpaGkoBa u ap., 1981).

0—300 cM — HJ OpraHHYeCKUH, IHATOMOBBIH, MENHTOBLL;

300—450 cM — us1 OpraHHUYecKui, NEeJHTOBBI;

450--481 cM — H1 ¢ HeGOJIbLIHM COAEPKAHMEM OPraHHYeCKOro BeIEeCTBa, C1aGoH3-
BECTKOBHCTbIH, MeJIKOAJeBPUTOBBI, ¢ 06JOMKAaMU PAKOBHH MOJJIIOCKOB;

481—510 cM — HJ M3BECTKOBUCTBIN, PAKYIMHAKOBBIN;

510—539 cM — HJI MeJIKOaNEeBPUTOBbIA, TJIMHHCTEIA, ¢ GOJBLIHM KOJHYECTBOM pacru-
TeJbHBIX OCTATKOB;

530—550 cM — mecox MI0X0 COPTHPOBAHHBI.
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[Tocne onucanust KOJOHKA pa3aensieTcs Ha OTPE3KH JJIMHOM oT | 10
10 cm. M3 kaxjgoro orpeska or6upaercs cblpoil o6pasell Ha rpaHyJo-
METPHUUYECKHH aHaJH3 (B MOJUITUJIEHOBble MEIIOUKH HJAH OGaHKH).
Hast xuMuuyeckoro aHnasnusza o6paslibl HAHOCSTCA TOHKHUM CJ0eM Ha
611010, MOJHOC HJIH TOJHITHJIEH, UTO CIOCOGCTBYET GLICTPOMY BhIChIXa-
HHIO 0cajKa [0 BO3JYIIHO-CyXOH Macchl, H pacrupalorcs B dapdopo-
BbIX CTYNKAaX; 4acTb MOpOIIKA PacTHPAETCs B araTOBOH CTYMKe Jisi
CHeKTpasbHOro aHa/n3a. 13 Tex ke ropH3OHTOB OTOUPAIOTCS U BHICY-
IMBaloTcsl 06paslbl Ha MaJHHOJOTHUECKHH U AHATOMOBBIH aHaAU3bI.
Chipple 06pasubl HCMOJAB3YIOTCA TPH aHaJW3axX [APYrHX MHKPO- U
MaKpOOCTaTKOB.

I'maBa 3

JINTOJIOTO-MUHEPAJIOTHYECKHE H TEOXUMHUYECKHE
HUCCJIENOBAHHA

lpanyaomerpHueckuii aHanaus

I'panynomeTpuueckuil aHanu3 fABJIsIeTCsl OQHUM H3 OCHOBHBIX
MeTOJ0B H3YUEHHSl O3€PHBLIX OTJOXKeHHH. 3Hauue rpaHyJoOMeTpHue-
CKOTO COCTaBa MMeeT [IepBOCTEeNIeHHOe 3HAUEHHe AJ15 OTHECEHHsI OCaj-
KOB K TOH HMJIM WHOH Pa3sHOBMAHOCTH. OHO HEOOGXOZHMO TaKxkKe MpH
HCII0/Ib30BAHUH KJaCCHPHKAUHMH TEePPHTEHHBIX OCaJKOB, Hampumep,
knaccudpukauun H. M. Crpaxoea (1954), B KOTOpoil HCHOJBL3OBaH
CpeoHHH nuaMeTp 4acTuil. DTOT LHAMETP omnpenesnsercs rpaduuecku
MO KYMYJSITHBHBIM KPUBbIM WJIH AQHAJUTHUECKHUM TNYyTeM H HE MOXKeT
ObITb MOACUHTAH €3 NPeaBaAPHUTENbHOrO IPOBEJEHUS IPAHYJIOMETpHUe-
ckoro anaausa. [lo H. M. CrpaxoBy, COBpeMEeHHble TeppHUreHHbIE
ocaaxkd (ocaaku, B Kotopbix nmpumecd CaCQO,, ayTUTeHHOr0 KpeMHe-
3eMa ¥ OpPraHHW4YecKOro BeELIeCTBAa, B3fITbleé MOPO3Hb, COCTABJAIOT
menbie 10 %) npu meanane 0.1 MM SBJAIOTCA NMECKaMy, MPH ee 3HA-
yeHud ot 0.1 no 0.05 MM — KpynHOaJeBpUTOBBIMU Hjamu, npHu 0.05—
0.01 MM — meJKoaneBPUTOBBIMH HJaMH, a MpPH MeJHaHe MeHee
0.01 MM — rJHHHCTBIMM HJaMH. De3 BblONHeHHAA rpaHy/JIOMeTpHYe-
CKHX aHaJM30B He MOTYT HCNOJb30BATbCA M ApPYrHe KjacCHPUKaUHH
COBpeMeHHbIX ocankoB (Pwibanko, 1971).

I'panysomMerpuueckHii coctaB GOJbIIMHCTBA COBPEMEHHBIX OCaAKOB
3aBHCHUT OT IMHAMHUECKHX yCAOBHHA 06pa3oBaHus OTJIOXKEHHH U pacno-
JoXeHusi obsacteil cHoca. Pacnpenesenue o6JOMOYHBIX YaCTHIL 1O
pasmepy Mo3BOJIsIeT CYAUTh O AUHAMHUYECKOH 06CTaHOBKe Ipollecca ce-
JUMEHTallUH MJU cpelbl ocaakoHakomjeHus (Pomanosckui, 1977).

O6s0MouHble 3epHA MpeACTaBJAsAOT co60H HanboJee YCTOHUYUBYIO
YacTb OCAaJKOB, COXPaHSAILYIOCS 6e3 CyLlecTBEHHbIX U3MEHEHHUH NpH
npoleccax nuareHesa H gaxke karareHesa. B cBsi3H ¢ 3TUM IIpH BbIsICHe-
HUH HCTOPHUH O3ep H3YyueHHEe I'DaHYJOMeTPHH O6JOMOUYHBIX KOMMIOHEH-
TOB COBPEMEHHBIX OCAAKOB 1 0oJsiee APEBHUX OTJOKEHHH UMEET NepBo-
crenenHoe 3Hauenne. OJHAKO Takoe H3ydyeHHe 3aTPYLHSETCA Hepen-
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KHM TIPHBJIEUEHHEM K HCC/IE0BAHHIO COBPEMEHHBIX M IPEBHUX OCAKOB
B KOpPHE OTJIMYHBIX APYT OT Lpyra MeTOAUK U KiaccHdUKauui oTa0)Ke-
HU#. B yacTHOCTH, JiHTOJOT@aMH yXKe JaBHO OCO3HaHa uesecoobpas-
HOCTb MPOBEAEHHA feTaJbHblX (APOGHBIX) I'PAHYJOMETPHUYECKHX CHTO-
BbIX aHanu30B (I'panyjsoMerpuueckuil ananus. .., 1976; PomanoBckui,
1977), npu M3y4yeHHH K€ COBPEMEHHBIX OCaJKOB A0 CHX TOp elie
MHOTJa HCNOJb3YIOTCH HEJLOCTAaTOUHO HeTasjbHble HaGophl cut ([lete-
JauH, 1967). TlpencraBasieTcsl, 4TO TAKOE IOJNIOXKEHHE JOJXKHO GbiTh
HCMPAaBJEHO M METOAbl HM3YUeHUS] U KaacCudHUKALUS COBPEMEHHBIX
0CaJIKOB MaKCHMaJbHO MPUOIHKEHb K TPUHATBIM B uTogoruu {Cnpa-
BOUHHK MO JuTojoruu, 1983).

B nocnennHe ronbl pekomMeHayercss or6upaTh Npo6bl COBPEMEHHBIX
TePPUTreHHbIX OCAaJKOB €CTeCTBeHHOH BJIaXXHOCTH H, HE BBICYIIHBas
MX, MOABEpraTh rpaHyaoMmerpuueckomy ananusy (Ileresaun, 1967;
Jlanuna, CaBuHoBa, 1971). DTO BbI3BAHO TeM, UTO MpPU BBICHIXaHHH
npo6 HepeaKo o6pa3yloTcs arperaThl 3a CUeT BbiNAAEHHST U3 MOPOBBIX
pacTBOPOB COJIel, KOHIIEHTPALUH 3JEKTPOJTUTOB A0 MOpPora KoaryJs-
UHH M LEMeHTal{M UYacTHU KOJJIOUJAAMH, KOTOpblE MOJHOCTBIO He
Je3UHTEIPHPYIOTCS IPH FPaHy/JOMETPHUECKOM aHaJsuse. B aTom cayuae
HaBeCKy npoO6ul Ajsl aHaJju3a pekomeHayercs: 6patb B 130—140 r us
OYeHb XOPOIWIO MepeMellaHHOro ocanka. M3 toft ke mpo6Gbl OxHOBpe-
MeHHO Gepercsl euie okoso 30 r Matepuasna AJs ONpeneseHUsT COAep-
XKaHHUs Cyxoro BellecTBa B npobe nyreMm BblcymuBaHusi npu 105 °C
M MOBTOPHOI'O B3BELUHBaHUS.

Jlo npon3BOACTBA rPaHyJIOMETPHUECKOTO aHaJH3a, OCOGEHHO eCJIH
H3yUYaloTCs CLUEMEeHTHPOBAHHbIE 0CAJOYHbIE MOPOABl HJIH BbICYIIEHHbIE
COBpPeMEHHble OCajfKH M3 BOJOEMOB TMOBbILIEHHOH MHHepaJu3alnui,
OObIUHO TMPHUXOAUTCSA NPOHU3BECTH ONpeNesNeHHYIO MOArOTOBKY Mare-
pHana B3sATOH HaBecKH. MexaHHyecKue Coco6bl 3aKJII0YAIOTCS B HaMa-
YUBAHHH €Tr0 B BOJE, JIErKOM DPAaCTHDaHMH, KHMSIUeHHH, B36aATbIBAHHH
C TOMOIUBIO CrelHalbHbIX NMPHOOPOB, YJbTPa3BYKOBOH o6paGoTke.
Xumuueckne crnocolbl BKJIIOYAIOT 06pabGOTKY pasHYHBIME DPeaKTH-
BaMM: HAaCbIUIEHHbIM pacTsBopoM Mnupodocdara HATPUd, aMMHAKOM
KoHUeHTpauuu 1, 10, 25 %, nBynenHHOpMaibHbIM PACTBOPOM TPHIIOJ K-
¢docdara Hatpus, 1% -Hpim pacTBopoM kapGoHaTta Hatpus, 2—5 % -
HBbIM PacTBOPOM COJITHOH KHCJIOTEI, YKCYCHOH KHCJOTOR U HEKOTOPBIMH
Apyrumu peareHtamu. Ilpy 3ToM xapakrepHO, UTO XHMHUECKYI0 o6pa-
60TKy, IpHYeM HMHOTAA U BO BpeMs NMPOU3BOACTBA CaMOTO aHaJ/u3a,
MPUXOAUTCH OOLIYHO NIPUMEHSATD NMPH H3YUYEHHH COBPEMEHHBIX MOPCKHX
ocaakoB ([lerennn, 1967).

[Tpu u3yuyeHHH APEBHHUX OCAJKOB XUMHUecKasi 06paboTKa uacTo He
tpebyercsa. Heo6xonuma nuuib o6pa6orka o6pasioB COJNSTHOH KHCJIO-
TOH IJIS yAaNeHHs1 KapOOHATHOTO LleMEHTa, NPYTHe Ke peaKTHBbI MpH-
MEHSIIOTCS] CPAaBHHUTEIbHO peaKo. [lJisi COBpeMEHHBIX OCaJKOB IPECHBIX
o3ep xHMH4YecKass o6paboTKa TakKe oObuHO He Tpebyercd. B To xe
BpeMsl HHOTAA BO3HHKAaeT HeOOXOAHUMOCTb YAajeHHs H3 0OpasloB
OPraHHYeCKOr0 BELIeCTBA, YTO OCYlIeCTB/IseTCS OOBIYHO NYyTeM HX IIPO-
KanuBaHus. EcrecTBeHHO, ONHOBpPeMEHHO yaaJjsiercd M KapGoHaTHas
yacth ocaaka. IlostoMy nmpH 3HauWTesNbHOH NpPHMeCH KapGoOHAaTHOrO
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mMarepuana cHayala HYXKHO YyAaJuTb H ONpEeNesNHUTh COAepIKaHHe
3TOr0 MarepHasa, a 3aTeM yxke OPraHMuecKoro. ATO NMpPOU3BOAHUTCS
NyTeM BO3LeHCTBHS HA HaBecKy c1abeiM (2—5 %) pacTBopom cossiHO#
KHCJIOTBI, KOTOPYIO 106aB/AI0T HeGObIIHMH MOPUHAMH 10 TPeKpalle-
HUSl BblAEJEHHS] TMY3bIPbKOB rasa. 3areM MaTepha/ MepeBOAAT Ha
tHJbTP H MpoMbIBaIOT Boo#. IToc/ie BBICYyUIHBAHUSI MaTepHaJ B3Be-
LIMBAIOT, PA3HOCTh MEXKAY TePBOHAYAJBHOH HABECKOH M 3THM BecOoM
COOTBETCTBYET COJIEPKAHHIO KaPOOHATHOH NPHMECH.

Ilnst rpanynOMeTPUYECKOro aHa/u3a Pa3HO3ePHUCTOrO MaTepHaJa
(MOpORLI, 0OCanKa UM BelllecTBa, OCTaBLIErocs M0CJe yAaleHHs Kap6o-
HATHOHW IPUMECH M OPraHHYECKOH COCTaBASIOLIEH), COCTOSILIEr0 He
TOJIBKO M3 IeCYaHbIX, HO U aJe€BPHTOBBIX H IVIHHUCTBIX YaCTHL, OOBIYHO
npuMeHsieTcsi KOMOHHHpoBaHHBIH MerTol. CyTb 3TOro MeTojaa 3aKJIO-
yaercss B MpeNBapHTEJ]bHOM OTMYYMBAHHHM UYACTHI Pa3MepOM MeHee
0.01 mm, a unorna u 0.01—0.05 Mm (ecs1u B Ha6OpPe CUT, 3aTeM HCIOJb-
3yeMOM JJisl pacceBa, HeT curta ¢ suedkamu B 0.05 mm). Takoe otmyyH-
BaHHe NPOU3BOAUTCS NMyTEM MHOrOKPATHOTO CJHBAaHUS uyepe3 CH(OH
BEPXHErO CJI0sI BOJBI Uepe3 onperesieHHOe BpeMs MocJjie B36aaTbIBAHHUS.
Beicora cnuBaemoro crosiba BOAbl M BpeMsl CAHBAHHS OMpejeJsieTcs
HCXOJs M3 TOrOo, UTO YacTHubl AuaMerpom meHee 0.01 MM ocepamoT Ha
| ecm mpumepno 3a 110 cekyua, a pasmepom 0.05 MM — na | cm 32
5 cekyna. Bona, ciuBaemas ¢ wactuuamu pasmepom 0.01—0.05 mm,
coGupaercs B OTAeNbHbIH cocyn. OTaeseHre COOTBETCTBYIOUIMX YaCTHIL
3aKaHUHBAETCs, KOrla MOC/e B3MYUHBAHHUSI KO BPEMEHH CJMBA B CJH-
BaeMOM CToJi6e BOAb He OyneT BHAHO B3BEIIEHHbIX uacTHl. [locae
3TOTO OCTaBIUHiCS Ha JHe COCyAa MaTepHaJ/ BLICYILHBAeTcs, B3Be-
LIMBAETCS U MOABEPraercsi pacceBy Ha cuTax. TakKe BbICYIIHBAIOTCS
H B3BeliWBalOTCsA yactuubl pasmepom 0.01—0.05 mm, ecsu npousso-
JHJI0Ch UX OTHAENEeHHe,

ITpy 3HaunTeNIBHOM COZepKaHHH B OOpasle NEeJHTOBBLIX YAaCTHI[ U
TNpH KeJaHUH BbISICHUTD HX IPaHyJOMETPHUECKHH COCTaB CYCHEH3HIO,
cojepxaulyio uacrdibl medbine 0.01 Mm, He ciuBaloT, a cobHpalOT
B Gosbwio# cocyn. [locne nepeBona B Hero Bcell cycrmeH3HH o6beM ee
JLOBOJSIT JIO 1€JIOr0 YHCJ1A JINTPOB, TLATEbHO [I€PEMEIIHBAIOT, U YaCTh
CycneHsuu (OGbIYHO ONMH JIMTP) MEePeBOAAT B CTEKJSHHBIA UUJIHHAD
BHICOTOH He MeHee 40 cM /Il NIPOBeNEHUsI aHAJMM3a METONOM MHUMNETKH.
CycneHsuio TuiaTesqlbHO B3MYYHUBAIOT H 3aTeM IHMNETKod o6bemom 20
uau 25 cM® oT6upatoT npobl ¢ ray6unb 10 cm oT NOBEPXHOCTHU CYCIEeH-
3UH [LI51 ONpeesIeHHs] COJiePKaHusl yacTHl, guaMerpom mMenee 0.05 mMm
yepes 45 cek., uactul AuamerpoM MeHbine 0.01 MM — uepes 18 MuH.
10 cek., nns vactuu auamerpom menee 0.005 Mm — uyepes 6 yacos.
st onpenenenust comepKaHusi yactuu aHamerpom meree 0.001 mm
npo6y 6epyT uepes 24 yaca. Basitele npo6HI BHICYIIMBAIOT, B3BEILHBAIOT
¥ 3aT€M DACCUMTHIBAIOT COAepKaHue Kax ol ¢ppakuuu (JIOrBUHEHKO,
1974). IIuneTouHbl#i METOJ HCNOBL3YIOT U AJSI COBGCTBEHHO TVIMHUCTBIX
nopoa. B 3Tom cayuae aJst ananusa o6eryHo GepyT HaBecky B 10 T, Ko-
TOPYIO B3BEIUHBAIOT HA aHAJIUTHYECKUX BeCax, 3a/IMBAIOT JUCTUIIHPO-
BaHHO! BOMOH M OCTABJIAIOT A0 pasMmokanus. [locne pactupanus
npoGbl PE3HHOBBLIM MECTHKOM CYCMEH3HIO HePeBOASIT B UHJAHHAP AJs
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aHanu3a U JOBOAST ee 06beM J0 onHOro JuTpa. lajee aHaaus npoBo-
AUTCSl TaK JKe, KaK H I/ HeOTCOPTHPOBAHHOH MOPOJHI.

Jst npoceMBaHNsa NPHMEHSIIOTCH HAaGOPbl CHT € Pa3HYHbBIMH AHa-
MeTpaMu OTBepCTHH. B HEKOTOPbIX MPOHU3BOJACTBEHHbBIX OPraHU3aLHAX
u B Mucruryre okeanosorun AH CCCP npu nosieBsix pabotax nonbay-
I0TCAl CTAHAAPTHBIMH HaBoOpaMH CHUT ¢ JAHaMETPaMH OTBEPCTHH, COOT-
BETCTBYIOILMMH B OCHOBHOM [E€CATHUHOH CHCTeMe KJacCH(HKAlLHH:
0.1,0.25,0.5,1.0,2.0,3.0,5.0,7.0, 10.0 mm (mouBenuble cuta). [as 60-
Jiee fleTaJIbHbIX HCCJeA0BaHUI OGBIUHO HCMONB3YIOT CHTA YCMAaHCKOTO
MexaHHYeCKOTO 3aBOJa C Pa3MepaMy OTBEPCTHH, CBSI3aHHbLIX OTHOLIe-
wuem 4/2 = 1.41, unu Ka6apanno-Bankapckoro 3aBoia ¢ OTHOUIeHHEM
otepcTHit 'Y/T0 =1.25. Ha6op cuT «Ananuserte» ¢ TaKHM XK€ HHTEP-
BaJIOM JMAMETPOB OTBEPCTHH, HO colepKalluil 6osee MEJIKHE CHTA JJA
MPOCEeMBaHHS aJeBPHTOBOH 4acTH, BbiMyckaer Haxoxasimasica B PPI
¢upma «®puu». B CILIA ucnoap3yloT cura co 3HaMeHaTesieM nporpec-
cuu 4/2 n 4/2 (CnpaBounoe PyKOBOACTBO. .., 1958; Muabuep, 1969;
Pyxun, 1969; 11IBanos, 1969; Procedures. . ., 1971; [Tertuaxon u ap.,
1976). , .

Iast npocenBaunsi cuTa COGHPAIOT B KONOHHY, B KOTOPOH CHM3Y
BBEpPX I0CJ€L0BATENbHO YBEJNHUUBAETCS pa3Mep OTBEPCTHiH CeTOK.
KonoHua cBepxy 3akphiBaeTcsl KpbILIKOH, a cHU3Yy noanoHom. Pacces
MPOU3BOJUTCS BPYUHYIO HJIH XK€ Ha ClelHalbHblX ycTaHoBKax. [locae
NpoceMBaHUs MaTepHaJs, OCTaBIUHICA Ha KaXK10M CHTe, B3BELUUBAETCS
M coGupaeTcsi B OTAesbHble MakeTHKH. Jlanee mMpoH3BOAHTCS pacuer
NPOUEHTHOro COePKaHHUSA KaXKAoH ¢pakuuu ot obiliero Beca nepso-
HayaJbHOH HaBECKH.

- B CIIJA ans rpaHy/JOMETPHYECKOrO aHaJ/JH3a LIHPOKO HCMNOJb3y-
JOTCS ceMMeHTalunoHHble TPY6KH. CelMMeHTAllHOHHBIA aHaJ/H3 UMeeT
PSII MPEeUMYILEeCTB Mepe] CHTOBLIM: 1) ecsu CHTOBOH MeTOJ, OUeHHBAEeT
TOJIbKO HAMMEHbIUUWH MOMNEPeYHHK 3€peH, TO CeAUMEHTAaLlHOHHBbIA YuH-
ThiBaeT X o6beMm, ¢hopMy, MJIOTHOCTD; 2) C€AHMEHTAlUOHHBIH aHanu3
tpebyet Bcero 10—12 MHHYT, B TO BpeMsi KAK CHTOBOH 3aHHMaeT He-
CKOJIbKO YacoB; 3) 1/ CeJHMEHTAalHOHHOrO aHaju3a A0CTaTOYHDI
2—10 r BewecrtBa, a aas cutoBoro TpeGyercsd 50— 100 r. Amepuxan-
CKHe HCClefoBaTeNH yTBEPXKAAIOT, YTO CO BPeMeHeM CeIHMEHTalHOH-
Hblli aHaJu3 3ameHHT cuTtoBOH (Procedures..., 1971). OgHako cyuwe-
CTBEHHBIM HEJO0CTAaTKOM 3TOr0 aHaJjn3a SIBJSeTCs TO, UTO NPHU HEM He
BBIZEJSIOTCS PpakiliH, Heo6XoAHMble A/ faJbHEeHIIUX HCCAeI0BAaHUH.

'panysomerpuuecknii aHaau3 CHEMEHTHPOBAHHBIX MOPOJ NMPOU3BO-
IUTCA B IWIH(pax ¢ NOMOWBIO OKyJasp-mHKpomerpa. CyllecTByeTr H
NoJlyaBTOMaTHUYECKOE YCTPOHCTBO AJIS IOJICUeTa pa3Mepa 3€PeH B ILJIH-
tdax, ckoHcrpyupoBanuoe dpupmoii Lleiic (Procedures. .., 1971). INpu-
MEHeHHe aBTOMATHUYECKHX YCTPOHCTB (OTEUECTBEHHOTO MPOU3BOIACTBA
AMA «Kourpacr» 1 aHIIHHCKOTO npou3BoicTBa « KBaHTHMET») uacTo
3aTpynHsiercs cJgabolft KOHTPACTHOCTbIO OKPACKH 3epeH H LEeMeHTa H
HeJl0CTaTOYHOHA YeTKOCTbl0 rpaHul Mexay 3epHamu. Heobxonumo
NOMHHUTb, YTO IPH I'PaHYJOMETPHUYECKOM aHasu3e B wHdax 3ameps-
I0TCSl He HCTHHHBIe pa3Mepbl 3€peH, a UX Ccpe3bl, pacceKkaloline 3epHa
caMblM pasJyiHuHbiM o6pasom. [sisi mepecuera rpaHy/J0OMeTPHUECKOrO
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COCTaBa, 3aMEPEHHOTrO0 B WJNPax, Ha HCTUHHBIN CYLIECTBYIOT pasJjuu-
Hble nmepeBoanble Kosdduuuentsl (llIBanos, 1969; Kellerhals et al.,
1975).

PesyabraThl rpaHy/OMeTPpUYECKOT0 aHaJJH3a NMPeACTaBISIOTCS Ipa-
(bvyeckH B BULle THCTOIPAMM, KPUBBIX pacrnpeieseHns, KYMYaATHBHBIX
KPUBBIX, TPEYTOJbHBIX IHArpamMM WJIH B LHUGPOBOM BHIDP2XKEHHH B BHIE
rpaHy/JOMeTPHUECKUX KO3 (PHIIHeHTOB (MeAHaHHOTO JHaMeTpa, COPTH-
POBKH 3€peH, aCHMMeTPHH H T. 1.). JlaHHBble s MOJACUeTa 3HAUYeHHH
MeJHaHHOr0 IHaMeTpa, COPTUPOBKH, aCUMMETPHHU CHUMAIOTCA ¢ KyMY-
JATUBHBIX KPUBbIX. [ panynomerpuueckue Ko3¢h¢GULHEHTb MOTYT MOJ-
CYHTHIBATLCH U aHanUTH4YecKUM cnocobom (Pyxun, 1969; IllBanos,
1969). B HacTosiulee Bpemsi MpHMEHEHHE 3JEeKTPOHHO-BBIUHCAUTENb-
HbIX MaLIHH He TOJBbKO 00JIerdyusio mojicueT KO3(p@HIHEeHTOB, HO HU
CAeJsaj0 BO3MOXKHBIM IOJyueHHe KO3 (dHIHeHTOB 6oJee BBICOKOro
nopsaaka (3kcuecc, Bapuauus, 5- U 6-# CTaTHCTHUECKHE MOMEHTHI).
[Tporpammbl ajs mMaremMarHueckoih o6pabOTKU . JAaHHBIX TpaHyJOMeT-
pHUecKoro aHaJjiu3da mupoko ucnogabdywresi o BHUTPU (Poxkos,
Kynukos, 1975) u BCETEMH.

ConoctaBJjieHHe TPaHyJAOMETPHUECKHX KO3 (hHLUHEHTOB naeT BO3-
MOXHOCTb CYJHTb O NHHAMHKE CPeibl OTJOXKEHUS OCaNKOB U, CJIe0-
BaTesbHO, 06 ux renesuce. Jast onpenesieHHst reHeslca rmeckoB Mo UX
rpaHyJOMeTPHUECKOMY COCTaBy NPELN0XKeH HeJblfl DAL TeHeTHUeCKHX
(BepHee, IMHAMUYECKHX) Auarpamm. Brnepsruie Takas fuarpamma 6biaa
npenaoxeHa JI. B. Pyxuubiv B 1937 r. Ilpu ee ucrnoib30BaHUM faHHbIe
CHTOBOIO TPaHYJIOMETPHYECKOTO aHA/NH3a NMePeCcUHThIBAIOT HA KOJHYe-
CTBO 3€peH, I10CJ1e Yero BhICUHTLIBAIOT CPEJHHUI pa3Mep 3epeH H KO3(-
(bMUHEHT COPTHPOBKH, 3HAYEHHSI KOTOPBIX HAHOCATCA HA JHarpamMmmy
(Pyxun, 1969). [Ipyrue aBTOpHl HAHOCAT Ha AUArpaMMbl MAaKCHMaJb-
HbIA M MeJMaHHBId pasMep 3epeH, CpenHUll pasMep M CTaHAapT-
HYIO [eBHalHIOo, aCHMMETpPHIO, aucrnepcHio U 3Kcuecc (PoxkKos,
1978).

Onpenenenue danuanibHOR MPHHALJIEKHOCTH OCAAKOB, 0COGEHHO
4YeTKOe pa3rpaHuyeHHe OCajKOB BOJHOTO WJIM 30J0BOMC MPOUCXOXKIL-
HUf, MpeACTaBjsieT 60JbIOA HHTepeC NPH BhISIBJeHUH APEeBHUX Gepe-
roBbiX JJHHHA o03ep. I/l 3THX Ke LeJel MOXKeT NPHUMEHATbCS TaKkKe
H3yuyeHHe COOTHOLUEHHSI IPAaHYJOMETPHUYECKOTO0 COCTaBa TSXKeJbIX H
JIETKMX MHHEpAaJsioB B OJHOM U ToMm Ke o6pasue. CornacHo 3akoHy
Crokca, pa3Hulla pa3MepoB TsXKeJblX H JerkHX MUHHEepPaJoOB yBeJH4H-
BaeTcsi ¢ BO3pacTaHHeM IJIOTHOCTH CpeJibl OCaXKACHHS, C/IeJ0BATENbHO,
IJIS 0CafKOB, OTJIOXKEHHBbIX B BO3AYLIHOH cpeje, pasHulla pa3smMepoB
MUHEpPaJIOB Pa3HOro yAeJbHOr0 Beca AOJKHA ObiThb MEHbIle, yeM AJs
OTJIOXKEHHBIX B BOAHOH cpene. KosHyecTBeHHBIM BhlpaXKe€HHEM pas3Ho-
CTH Pa3MepOB TSXKEJbIX U JETKHX MHHEPAJIOB SIBJSETCS NMPeAOKeHHbIH
J1. Bb. Pyxunbim (1969) ko3d¢duLUEHT CMellleHHs], paBHBIH CTOKpaTHOH
Pa3HOCTH MeIUaHHbIX JIHAMETPOB TSAXKENbIX H JerkuX MHHEpaJoB, HIH
k03¢ duuHeHT MefauaHHbix orHourenu#d (Bep3unun, OxHoBa, 1977).
3a py6exoMm AJsi MU3ydeHHS] COOTHOLIEHHSI pa3MePOB 3€peH pa3HOoi
NJIOTHOCTH (MX THUAPABJIHYECKOH 3KBHBAJIGHTHOCTH) HCIOJb3YIOTCS
ceMMEHTaHHOHHble TPYOKH, B KOTODbIX OINpEeAeJsIoTCS CKOPOCTH
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OCaXKaeHus pasauuHbix MHHepasoB (Procedures..., 1971; Lowright,
1973; Stapor, 1973).

BakHO! XapaKTepHCTHKOH YCJOBHH OT/NOXKEHHS W TPAHCMOPTH-
POBKH MeCYyaHOro MartepuaJa sipjsieTcsl popma 3epeH, HX OKAaTaHHOCTb
M XapakTep NnoBepxXHOCTH. OKaTaHHOCTb MOXKET OLEHHBATLCA BH3Y-
aJbHO 110 WIK&JaM OKATAHHOCTH HJH IMPU MOMOIUH KO3 GDHLHEHTOB
Banenna, Punes u np. (llIBanos, 1969). JI. B. Pyxuubim (1969) 6bL1
HCIOJIb30BAH JU/ISI ONpPEJeNeHHs] OKATaHHOCTH BuGpocenaparop —
npu6op, NPH NOMOILH KOTOPOrO HaBeCKa Y3KOH rpaHyJoOMeTpHYecKOoH
(bpakuKu MecyaHon nopoabl HpaKIUOHHPYETCS HA HAKJIOHHOH BHOPH-
pyoieH TOBEPXHOCTH Ha HECKOJIBKO KJaCCOB PA3IMYHONH OKATAHHOCTH.
B Hacrosiinee Bpemsi Takoil ycOBepIIEHCTBOBAHHBIN NPUGOpP MpHMe-
Hsercss B sna6opatopun aurtogoruu BCETEW. TloBepxHocTh 3epen
u3ydaercst BU3yaJbHO nojJ 6unokyaspom (Cailleux, 1972) unu ¢ no-
MOIIbIO CKaHHPYIOIIEro 3JeKTPOHHOIO MHKPOCKOINA.

PesynbraThl rpaHy/lOMeTpHUECKHX AHAJH30B B JIHMHOJOTHH HC-
MOJIb3YIOTCS B TPeX OCHOBHBIX HANPABJIEHUSIX: AJs BbIAEJEHUS TeX HJIH
MHBIX PA3HOBHUIHOCTEH OCANKOB, COMJIACHO MPHHSITOH MPH HCCJeN0Ba-
HUAX KJACCH(HKaLUHH; KapTHPOBAHUS TpaHYJOMETPHUECKHX Iapa-
METPOB OTJIOXKEHHH; BHISICHEHUS U3MEHEHHs MO pa3pe3y Kak OGILEro
XapakTepa, Tak U Pa3/H4YHbIX TPaHy/JOMEeTPHUECKIX TOKa3aTeell 0TJ10-
xennit (Canoxnukos, 1951; CanoxHukos, Bucenkuna, 1960; Xpycra-
JeB u ap., 1977, Kopotku#i u ap., 1979). Maccosbie aHaNU3bl HYXKHbI
NIl BHISICHEHHSI 3aKOHOMEPHOCTeH H3MEHEHHsI TPaHYJOMETPHYECKHX
XapakTepPUCTHK OCaJKOB MO MJOILAAH AHA BOLoeMOB. [IpH BbisiBJIeHIH
U3MEHEHHS] TPaHyJOMETPHUYECKOro CoCTaBa OTJOXEHHi Mo paspesam
Hajo CTPEeMHTbCS K MoApo6HOMy or6opy o6pasuoB, He mponyckas
HH OJHOH H3 JINTOJOTHYECKHX PAas3HOCTENl ocajaka, TaK KaK HMEeHHO
H3MEHEHHE IPAHYJIOMETPHUECKHX OCOGEHHOCTEH NOHHBIX OTJIOXKEHHH BO
BPEMEHH 4acTO sIBAsAeTCA Haubosiee NMOKA3ATENbHbIM NPUSHAKOM IIPH
CTpaTH(HUKaUUH H COMOCTABJAEHHH O3€PHBIX OTJ0XeHHH (HKyuiko,
1981). 3uanne rpaHyJoMeTpHH HeOGXOAMMO TAKKE MPH H3yUeHHH
OT/IOXKEHHUH, (dopMHpyloUIUXcs B GeperoBoil 3oue osep (JIpyXHHUH,
1980).

MuHepanoruueckuii aHaaus

Munepasioruueckufi aHa/ M3 BKJIIOUaeT B ce6sl Psijl CaMOCTOSA-
TeJIbHbIX METOJ0B HCC/IeIOBAHN, HANPABJIEHHbIX HAa H3YUEHHE Pa3HbIX
KOMIIOHEHTOB O3€pHbIX 0CaJKOB. MuHEpaJbHLII COCTaB MOPOAbI HJH
BBICYLIEHHOTO 0CajKa YacTOo H3yyaeTcs B WIAH(AX, UTO 1aeT BO3IMOXK-
HOCTb MOJIYYHTb CBEJEHHS HE TOJNBKO O COCTaBe MOPOA0OGPA3YIOLIHX
KOMTIOHEHTOB, MOC/AeA0BATEJTbHOCTH UX 06PA30BaHUSA, BTOPUUHBIX Hpe-
06pa3soBaHUAX, HO H O CTPYKTYPHBIX U TEKCTYPHBbIX OCOBEHHOCTSIX 110~
poab B uenom (Jlorsunenko, 1974; «Meroabl usyuenus...», 1957;
«CnpaBouHOe PYKOBOACTBO...», 1958; ®posos, 1964). Oanaxo npu
H3yYeHHH IILIH(POB He BCETAa BO3MOXKHO BCE MHHEpaJbi ONPeNesHThb
TOYHO. Kak npaBu/I0, He ONpele/siloTCsl [NIMHUCTBIE MHHEPAJbl, He MO-
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JKeT GbITb BbIICHEH COCTAB U KOJHUECTBEHHblE COOTHOIUEHHUS TSXKENbIX
(axueccopHbix) 06/MOMOYHBIX W ayTHreHHBIX MUHepaJsioB. Kpowme Toro,
MOCKOJIbKY MHHEPa/bHbIH COCTaB 0GJOMOYHbIX KOMHOHEHTOB pa3HOTO
pasmepa OObIYHO HEOJHHAKOB, HYKHO H3y4aTh He TOJNBKO MOPONY B Lie-
JIOM, HO H KaXXaylo ee ¢ppakuuio. OnpenesieHrne MUHEPAJLHOTO COCTABA
06/IOMOUHBIX KOMIIOHEHTOB NpeacTaB/sieT co60il rpoaosKeHue uayue-
HAS UX TPaHYJOMETPHUECKOr0 COCTaBa, MOCKOJbKY AJS HEro HCIOJb-
3yercs MaTepHuaJ, BblIeJeHHbIH NPH IpaHYJOMETPUUECKHUX aHaJH3ax.

o cux mop ocraercss OTKPBITHIM BONPOC, KAKYIO pa3MepHYIo ¢ppak-
HHIO Lesecoo6pasHo H3yuaTb. HekoTopble HccC/el0BATENH PEKOMEH-
AYIOT HCIOMNb30BaTh WIMPOKYIO pasMmepHyo ¢pakuuio 0.01—0.25 mm
(J/Torsunenxko, 1974; Metoas! usyuenusi. . ., 1957), B To Bpems Kak aApy-
rHe CYHUTAIOT HEOOXOIHUMBIM HCCAeNOBaThb GoJiee Y3KYI0 PpaKuHio HIH
HECKOJIbKO Y3KHX (pakuuil. B 4acTHOCTH, npH H3YYEeHHH BEIECTBEH-
HOrO COCTaBa COBPEMEHHBIX TEPPHIE€HHBIX MOPCKHX OCaAKOB OGBIUHO
npuHATO HccaenoBath ¢gpakuuo 0.056—0.10 mm (JTlanuua, CaBuHoBa,
1971). Ity xke ¢ppakuuio HepeIKO PEKOMEHAYIOT GpaTh W MPH H3yye-
HUM npeBHUX oTjoxkeHu#t (Kmeecment, 1976; Oknosa, 1984).

B 3aBucHMOCTH OT Lenell ucciaefnoBaHuil BHOOp pasmepHo# ¢pak-
HHH MOXKeT ObITh PasjquHuHbIM. Tak, NP MOUCKaX ONpeesNIeHHbIX [eH-
HBIX DEJIKHX MUHEPAJIOB, HJIH 1J151 BbISIBJ€HUS BCeX aKLUECCOPHbIX MUHE-
paJsios, LenecooO0pasHO H3yyaTh LWHPOKYID (PakUHIO HIAH TSXKeble
MHHepaJbl, BbleJeHHble H3 NOPOAbl B LEJOM, T. €. BECTH ONpeae/enne
aHaJoru4Ho UaHdoBoMY aHanu3y. OLHAKO NpH U3yUeHUH 06JOMOUHBIX
KOMITIOHEHTOB C LeJbIO BbISICHEHHSI UCTOPHH O3€p HJH AJS pelleHHs
crparurpaduueckux H majeoreorpauueckux 3ajgauy Heo6XOAHMO
6paTb y3Kyi0 ¢GpakuUHIO, NpUYeM OJHY H Ty Ke AJs NOPOd U 0CaNKOB
Pa3HOTO IpaHyJOMEeTPHUECKOro COCTaBa. JTO BbI3BAHO IpeKae BCEro
TeM, YTO B pacCMaTpPHBaeMblX CAy4YasiX BaXXHO BbISIBHTh COOTHOUIEHHS
MEXIy Da3MHYHbIMH MUHEpAJaMH, T. €. TOJYYHTH HE TO/bKO Kaue-
CTBEHHYIO, HO H KOJIHUECTBEHHYIO XapakKTepUCTHKY. B uwupokoi xe
(paKUUU COOTHOLIECHHS] MHHepaJJoB OyAyT B OCHOBHOM ONpeHe/ATbCH
coleprkaHHeM HX BO (ppPaKIKUAX, 32KJAI0UYAIOIIHX OCHOBHYIO UaCTh TAXKeE-
JIBIX MHHEpaJioB, a OHO, B CBOIO ouepe/lb, OyJeT 3aBUCEThb OT TPaHyJIO-
MeTpHYecKoro cocraBa obpasua. COOTHOLUEHHE e TSKeNblX MHHepa-
JIOB B Y3KOH (paKUKiH U3 N06bIX MOPoa GYaeT OTpaxaTh UX pacnpene-
JIEHHE CpelH 3epeH Toi#l e pa3MepHOCTH B MaTepuaJsie, BBIHOCHB-
weMcsl U3 06JaCTH CHOCA, 2 UMEHHO 3TH NaHHble U HMEIOT OCHOBHOE
3HavyeHHe MPH pelleHHH cTpaTHrpadUUecKUx U maJjeoreorpaduueckux
BonpocoB. [ToaToMy BaxHO He TO, KakKas y3kas (pakilus H3yuaeTcs,
a Yytobbl AJA KaXIOro o6beKTa OHa AJAs Bcex Mopox Oblia oxHAa U
Ta xe, H Habop MHHEPaJIOB B Hell ABJAJACA Gbl JOCTATOUHO MpeACTaBH-
TeqbHbIM. Llesecoo6pasno 6parbh OAHY pakUHIO, BblAASEeMYIO TMPH
JeTajbHbIX FPAaHy/JOMETPHUECKUX aHAJH3ax, a He MaTepHaJ, NoJay4yeH-
HbIH pH oObeMHeHHH HecKoJabKUX. Opakiusa 0.05—0.10 mm o6penu-
HseT TpU dpakLHH APOGHOrO rPaHyJOMETPHUECKOTO aHaJu3a; Jyuue
u3yyatb OAHy U3 HHX. [lasg sbibopa Haubosee MPeLCTaBHTeIbHOH
ppakuuu MOXHO H3YUUTh psig 06pa3LOB HECKONbKHX (Ppakuuil.

Jlns u3yueHU#t TsKenblXx MUHEPAJOB HauGosee ypob6Ha dpakuus
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0.10—0.125 mm. B Heil cieKTp MHHEPAJIOB MaJ0 OTJAHUYAETCS OT Habopa
B NOPOJ€ B 1€/0M, & IHAarHOCTHKA MOJ GHHOKYJSIPHOH JIyNOH H B MM-
MEPCHH MOX MHKPOCKOINOM NPOU3BOAUTCS HauGosee jerko. Moryr uc-
MOJb30BATECA M MHKPOXHMHYECKasl JMArHOCTHKA H ONpejeseHHe
«4epThbl» MUHepasna. B s1oii xe dpakuun uenecoobpasto npoussoauTh
B UMMEPCHH KOJIHUECTBEHHbIC MOACUETH CONEPKAHUS JIETKHX (NOPOLO-
06pasyiouinX) 06JIOMOYHBIX MHHEPAJIOB.

Haun6onbiwyio unbopmanuo MoxHo MOJYYUTh DU H3YYEHHH TSIXKe-
JIbIX MHHEPAJIOB B HECKOJIBKHX HJIH BO BCeX Y3KHX (DPAKLHAX, TAK KaK
3HAa4CHHE paclpeje/eHusl OTAEJbHBIX MHHEPAJIOB 110 TPaHYJOMETpPH-
YECKHM (paKLUHAM JaeT JONOJHHTENbHbIE MAaTepHas A BbiSCHEHHS
ycnosu# ocankouakonienus (OKHOBa, 1984). Oanako Takue uccaeno-
BAHHSI MOTYT GBITh BBITOMHEHb! JIHIIb B HCK/IIOUATENbHBIX CJydasiX, 18 H
TO 1eseco06pasHo NMPOBOLHTb HX MOCJE AOCTaTOYHO MAaCCOBBIX onpe-
Ne/IeHH I MHHEPAJIOTHYeCKOT0 COCTaBa aKLecCOPHbIX MHHepaJoB OHOH
Y3KOH pasmMepHOil ¢pakuuy.

Tlonyuennas npu rpaHyjsomeTpHyeckoM aHajin3e y3Kas pasmep-
Hasi GpaKUHsi, BHIGPAHHAS LIS HCCIIELOBAHHS, Pa3esieTcs B TAKeOH
KHIKOCTH € TAOTHOCTBIO 2.8—2.9 r/cM® (06biuno B 6pomocdopme
C MOC/IeYIOLLHM NPOMbIBAHHEM MaTepHaJsa CIMPTOM) Ha aBe noadpak-
unn. Pasnesnenne npon3BoasiT B BOPOHKAX AHAMETPOM 6—7 CM €O CTeK-
JAHHBIM KPAHOM HWJIH PE3HHOBOH TPYOKOH Ha KOHIUE, epeKpbiBaeMoil
3axxumoMm. Huorna pasnenenne npouapogsr, MCHOJIb3Ysl LEHTPU-
¢yru. Ha pasnenenne Gepyr Bcwo dpakuuio uau HaBeCKy Macco#
2—3r.

H3ayuenne akceccopHblx MHHEPAOB OGHIYHO OCYIIECTBASETCS Of-
HHM M3 NBYX HaHGo/iee paclpOCTPaHEHHHIX MeTOZOB (Meroibl H3y-
uenus. .., 1974). Ilo meTomuKe, NPHHSATON NpH MITHXOBOM aHAAH3E,
MaTrepHaJbl H3Yy4aloTCs oA GHHOKYAAPHOH JAynoi. [IHarHOCTHKA MHHe-
paJioB KOHTPOJIMPYETCS U B MMMEPCHH MOJ MHKPOCKOIOM, MHKPOXHMH-
YECKHMH DEAKUHAMH, ONpEJeJeHHEM <«YepThl> MHUHEPasJoB H T. 0.
Ilo BTOpo#i meTonuke matepuansl M3yuaiorcs B MMMEDCHOHHBIX Mpe-
napatax. O6bIYHO HeGOMbWIAS YACTh TAXKENOH (¢pakUHu Hachimaercs
Ha NPEAMETHOE CTeKJIO, NPEABAPUTENBHO MOKPBHITOE TOHKOH MIEHKOM
XKEJNaTHHA, W MOKPBIBAGTCS MOKPOBHBIM cTekjaoM. [lox mokpoBHOe
CTEKJO BBOAMTCH Kamjsi HMMEDCHOHHOH XHAKOCTH (OGBIYHO ¢ NOKa-
sareiem mpenomaenns 1.637—1.640), B KoTopoii MuHepaab u3yua-
I0TCA NOJ MOJISIPU3ALUHOHHBIM MHKpPOCKonoM. YK HAKOCTh JIerko MoKer
GbITb 3ameHeHa apyroil. [ToacyHTBIBaeTCsi O6BLIYHO B TOM M Apyrom
clydae He meHee 400—500 sepen. Tlomcuer comepkaHUii JerKHX
MHHEPAJOB BENETCs yalle BCEro Cpa3y B HMMEPCHOHHOH KMAKOCTH
C nokasareseM npesnomiaenuii 1.540—1.542, npuuem o6buno gocra-
TO4HO noacuutbiBaTh 200 3epeH. [Tpouentnoe conepkanue 06,10M0u-
HBIX W ayTHI€HHbIX MHHEPAJIOB PACCUMTLIBAETCS OTAEJbHO.

[Tpu M3yueHHH MuHEDAJIOB MO KOJIOHKAM M paspesam OTJIOXKEeHHH
pesyabTaThl OnpenesieHH# IPUHATO BLHIPAYXKATL HE TOJBKO B BHae Tal-
JIMLL, HO H B BHI€ JIUTOTPAMM, CTPOSIILHXCA COOKY OT JHTOJOrHYECKHX
KosIoHOK (Antewnnckas, I'ynosa, 1975). Ha JUTOFpaMMax MOTYT yKa-
3bIBATBCA KAK MPOLEHTHbI® COAePKAHMS OTACTbHBIX MHHEPANOB, TAK H

91



OTHOIUEHHUSI UX; MPHUBOJUTCH U BBIXOJ TSXKeJN0H Ppakuuu. ITH naHHble
MO3BOJIAIOT O6'bEKTHBHO CYANTh 06 H3MEHEHHSIX MHHEPAJbHOIO COCTABA
BO BpEMEHH M O COrJAaCOBAHHOCTH 3TUX H3MEHEHHH MO MJOLIALH
(Kneecment, 1976; Munbhep, 1968). [lpu usyuenuu U3MeHeHHH MmO
njiowail MHHEPaJbHOro COCTABa COBPEMEHHBIX OCAJKOB HJIM JPEBHUX
NOPOJ CTPOro OJHOTO BO3pacTa NMPHHATO CTPOHThL KaPThl pacipejese-
HHS OTJE/IbHBIX MHHEPAJIOB, HJIH HX OTHOUICHHH, HJIH UX XapaKTePHbIX
acconnauu# (Bepsuaun, 1979; Kopotkuit u ap., 1979; CanoxHHKOB,
Buceakuna, 1960; Xpycranes u jap., 1977). Ty KapThl NO3BOJAAIOT
CYJIHTb O PACMOJOMXKEHHN OCHOBHBIX o6/acTeil cHoca, O6IUHX YCIOBUAX
0CaKOHAKOMJIEHHH, HaNPaBJIEHUSAX pa3Hoca 06J0MOYHOTO MaTeprana
(Bepaunun, 1979; Okuosa, 1984; Pyxun, 1962, 1969).

HononunuTtenbHy0 HHOOPMAIHIO 1aeT H3YUeHHe ayTHIeHHBIX MHHE-
panos. C MX MNOMOIIBIO MOXHO CYAHTb O F€OXMMHUECKHX YCJIOBHAX
(bOpMHPOBAHUS OCAJKOB HJIH MOPOJA, @ HEPEAKO O XMMHYECKHX 0CO-
GeHHOCTSAAX BOAOEMOB OCaiKOHaKoMJeHusi. Tak, MPUCYTCTBHE 10JO-
MHTa, OCOGEHHO C MArHe3WTOM HJH CEeMUOJUTOM, YKa3biBAeT Ha He-
CKOJIbKO MOBBLIIUEHHYIO COJEHOCTb BOJOEMA; AOJOMHTA C LEJECTHHOM,
6apuToM, GIIOOPUTOM — HA TOBLILIEHHYIO COJEHOCTD; THIICA, AHTHI-
puta M TeM OoJiee rajuTa W KajJMHHO-MarHe3HaJbHbIX COJeH —
Ha OuYeHb BHICOKYIO coneHocTh Boa (CrankeBuu, 1980).

MeTo/ibl U3YYEHHA TJHHUCTBIX MHHEPAJIOB OCAaJKOB U OCAJOYHbIX
NOpOjA pe3Ko OTJHYAITCH OT BbllleyKaszaHHbIX. [IpeaBapuTesbHble
onpeneseHNsl BaJOBOIO MHHEPAJbHOrO COCTABA TAMHUCTBIX 0CAJKOB U
NOPOA MJIH TJIMHUCTHIX MHHEPAaJOB B MEJUTOBOH PpaKkiUHH MOXKeT GbITh
NPOU3BEAEHO C MOMOLILBIO NMPOCTHIX METOAOB OKPALIHBAHHS U KaMeJb-
Horo (Meronnueckoe pPYyKOBOACTBO..., 1957; CnpaBoyHOe pPYKOBOJ-
CTBO..., 1958; ®posos, 1964). Ho 3T mMeTOnbl HEAOCTATOUHO TOUYHBI
M HaxolaT Bce MeHbllee npumenenue. IIupoko ucronb3yoTcs MeToabl
TePMUUECKOTO aHanu3za, ocobeHHO AHpdepeHuHaNbHO-TEPMHUUECKOTO
(Meronuueckoe pyKoBOJACTBO. .., 1957; WsanoBa u ap., 1974). dtor
METOJ AOCTaTOYHO MPOCT, POU3BOJAHUTE/IEH, @ IOTOMY MOXeT TMpHMe-
HSATbCS KaK MaccoBbifl. [IpH 3TOM MOXKeT onpefesnsiTbca He TOJBKO CO-
CTaB TJHHUCTBIX MHHEPAJOB B TOHKONEJHUTOBOH, HO M B MNEJHUTOBOH
dbpakuuax U faxe B rIMHUCTOH nopoje B uesom (Jlanuaa, CaBuHOBa,
1971), nockoqbKy mpumech MOpoaoo6pa3yiouinx 06JOMOUHBIX MHHE-
paJjioB, SIBJAIOUIMXCA NPAKTHUECKH TePMOHHEPTHBIMH, MaJo BJAHAET Ha
pesynbTaThl aHa/au3a. AHaIH3 1aeT MHPOPMALMIO H O COCTaBe H KOJIH-
yecTBe MpUMecH Kap6OHATHOrO mMarepuasa M OpPraHUUecKoro Beille-
cTBa. B cayuae Xe 3HAYMTEJNLHOrO COJNEPIKAaHHS 3THX TpHMeced HX
cjeayeT yaaasTh U3 npobbl, 4To6bl OHM He 3aTylIeBbIBAJH peakluH,
XapakTepHble AJsl TJIMHHCTBIX MHUHEpPaJoB.

BoJsiee TouHas [MAarHOCTHKA TJIMHUCTBIX MHHEPAaJOB TMOJy4aeTcs
IIpH NMpPHUMEHEeHUH PEHTreHOBCKUX U 3JEKTPOHOrpadUUecKHX MeETOLOB
HCCel0BaHUA, KOTOPbe OObIYHO BBHIMOJHSAIOTCH ANl (pakiUu pasme-
pom menee 0.001 mm. OyeHb LeHHBIM NMPH H3YYEHHH TJIHHHCTBIX MHUHe-
pajoB fABJAAETCH TPUMEHEHHE 3JEKTPOHHO-MHKPOCKOMHUECKOTO Me-
TOLa, MOCKOJBKY OH AaeT BO3MOMHOCTb MOJYUHUTH CBEJEHHS O pas-
mepe, ¢hopme, CTeMeHH OKPUCTaATM30BaHHOCTH INMIHHHUCTBIX MHHEPaJIOoB.
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Muorna stor Merox nossonfeT Takke CYAHTb O MEpPexofe OLHOTO
FJIMHUCTOrO MHHEpasa B ADPYroil, a Takme BhISIBJAATb He3HAUHUTE/b-
HYIO NPHMECh HEKOTOPBIX IVMIMHKCTHIX MHHEPAJOB, KOTOPAas ¢ MOMOLLbIO
ApPYTHX METOMOB He auarHocuupyercsi. Mayuenne xe o6pasuos B pacr-
pPOBOM (CKaHHPYIOLLEM) JEKTPOHHOM MHKPOCKOME MO3BOJSIET BLIBUTD
XapakTep OPHEHTHPOBKH, POPMY CTPYKTYPHBLIX 371€MEHTOB JHHHUCTOM
Mopoabl U MOP(OJIOrHIO OTAENBHBIX ArperaToB H KPHCTAJIOB TIVIH-
HUCTBIX MHHEpPAaJ/OB, BLIXOASIIMX Ha MOBEPXHOCTb CKoJa ofpasua
(/lorBunenko, 1974; Munbuep, 1968; CnpaBOUHHMK 10 JIHTOJIO-
ruu, 1983).

['nuHKCTHIE MUHepasbl MOryT GbiTh TPeX TeHETHYECKHX THIIOB —
06JI0MOYHble, TPaHCHOPMHPOBAHHBIE H HoBooOpasoBauubie. Coot-
BETCTBEHHO TJIHHHCTble MHHepaabl OGJOMOUHOIO reHe3Huca JaloT
HH(pOPMIHIO O COCTaBe Pa3MbIBABLIKXCS MOPOJ M XapPaKTepe KOp Bbi-
BETPHBAHHA Ha BOJNOCGOPAX BO BPEMS HaKoIIeHusi ocaakos. Pacnpo-
CTPaHEHHE XKe TJIMHUCTBIX TPAHC(HOPMUPOBAHHBIX M HOBOOGPA30BAH-
HBIX MHHEDPAJIOB B MOPO/AX, HE NOABEPTIIHXCH 3HAYHTEILHOMY BO3IeH-
CTBHIO MPOLI€CCOB KaTareHe3a, ykasbiBaeT Ha 0COGEHHOCTH CPebl 0cajl-
KOHaKomseHusi. [TocKOJbKY XxapakTep BbIBETPUBAHHS Ha CYLe H
0COGEHHOCTH O0CAaJIKOHAKOIIEHHS] B OCHOBHOM OIpELEJSIOTCS THIIOM
K/IHMAaTa, COCTaB TNIMHUCTBIX MHUHEPAJIOB MO3BOJIseT AeJaTh 3aKJIoye-
HHS1 O KJIMMAaTHYeCKHX OGCTaHOBKaX mpoworo. B nouerseprHunoe
BpeMsl, KakK [PaBUJIO, TeMNIEpPaTypbl OblIH 3HAYHTEJIBHO BLILIE U OJHO-
ponnee, yem B Hactosiulee Bpemd. [1o3TomMy npeoGpasoBanue H HOBO-
06pa3oBaHMe TIMHHCTBIX MUHEPAJIOB, OCOGEHHO B 03€PHbIX BOLOEMAX,
1110 60Jlee HHTEHCHBHO, UeM Ternepb. IVIMHACTbIe MHHepaJIbl oTpaxadJu
CyLLeCTBOBaBUINE B NPOLIVIOM T'YMHUAHBIA HIH apUIAHBIH THIBI KJAMMATA.
Tak, WHpoKoe pacnpocTpaHeHHe AYTHIEHHOTO KAOJNMHHTA SIBJISETCS
MoKasareJsieM r'yMH/HOIO KJMMAaTa ¥ KHCJI0# Cpefibl 0CaAKOHAKOMIEHH S,
a4 MOHTMODHJIJIOHHTA, MaJbITOPCKUTA H CEMHOJHTA — APHIHOrO U

" LIeJIOYHBIX OGCTaHOBOK MOponoo6pasosanist (Bepsuann, 1979; Musb-

Hep, 1968; ®aunanbubie THmbL. .., 1973).

Kak ¥ 1151 06/10MOYHBIX KOMITOHEHTOB, IS TJIHHHCTBIX MHHEDPAJOB
BaXKHO BBIAABUTb OCOGEHHOCTH H3MEHEHHS HX COCTABA BO BPeMEHH H
npocTpancrBe. Ecan coctaB oTHOCHTEIbHO MOCTOSAHEH B OJIHOBO3pAacT-
HBIX TOPH30HTAX Ha 3HAYWTEbHOH IUIOLUIAMAH, HO CYLIECTBEHHO H3Me-
HSI€TCA OT TOPH3OHTA K TFOPH3OHTY, €CThb OCHOBAHHMS CYHTATb, YTO
NPOMCXOMHJIH U3MeHeHHsI KarMarTa. [lectpora ke cocTaBa no maomanu
B Mpejesax CTPOro OJHOBO3PACTHOTO TOPH30HTA, NPOSABJASAIOLLASCSH
B COBMECTHOM HAaXOXA€HHH MMHEPaNOB, O6Pa3yOUIMXCA B PasHbIX
TEOXMMHYECKHX O0GCTAHOBKAX, yallle BCEro CBHAETENbCTBYET O MPeol-
JaJlaHHH MHHEPaJioB OO6JOMOYHOrO MeHe3nca U MOXKET ObiTh HCHOMb-
30BaHa IJIsl XapaKTEPUCTHKH BOAOCGOPOB, @ MHOIAA U THAPOAHHAMH-
YeCKHX 0COGeHHOCTel ocaskoHakomienus (Jlanuna, CaBunosa, 1971 ).
Takas mecTpoTa, Kpome TOro, CBUAETENLCTBYET HJIH O GOABIIOH CKO-
POCTH MOGHJIH3ALHH K OTJIOKEHHS OCA0YHOTO MaTepHaa, UK O npo-
XJlaIHOM M JlaXke XOJOAHOM Kjaumate. Ha XosomHbI KauMaT yKasbl-
BaeT M NMPEUMYLIECTBEHHO FHAPOCHIOIHCTBIH COCTAB IJIHHUCTBIX MHHE-
paJos.
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Heo6x0anMo noAUepKHYTb, YTO HCIIOJb30BaHHE OCOBEHHOCTEH Co-
CTaBa TJVIHHHCTBIX MHHEPAJOB 151 BbISIBJCHHUSI HCTOPHH 03€p JOJKHO
[IPOM3BOAUTLCA C Y4YETOM HAHHBIX 1O 3aKOHOMEPHOCTSIM H3MEHeHHs
cocTtaBa 06J0MOYHbIX KOMIOHEHTOB. JIMIIb NPH TAKOM KOMIJEKCHOM
MOAXOA€e BBIBOAbI 6YAYT NOCTATOYHO OGOCHOBAHHBIMH.

leoxumMuueckue HCCAENOBAHUSA
OCHOBHbIE XHMHYECKHE KOMIOHEHTHI

JloHHbBI® OT/IOKEHHA ABJAIOTCHA OJHHM H3 OCHOBHBIX MCTOUHH-
KOB HH(pOpMalUHH O XapakKTepe H TeMNaX OCaAKOHaKOMJEeHUS U MNpH
KOMIIJIEKCHOM H3YUYEHHH PAacKpbIBAIOT BCIO JIETONHCb HCTOPHH 03€p.
Hcnonb3oBaHyue naHHbIX XHMHUYECKOrO COCTaBa O3€PHbIX OTJOMKEHUH,
Kak J1060ro NpupoaHOro 06beKTa, AOJNKHO ONMHPAThCA HA OCHOBHOE
[IOJIO)KeHHe FeOXMMHH — [OBeeHHe 3JIEMEHTOB, HX aTOMOB M MOJIEKY.J
B ONpelesieHHOH cpeje, CO31aBaeMOH KOMIMJEKCOM 30HaJbHbIX, peruo-
HaJIbHBIX ¥ JIOKAJbHBIX MPOLECCOB.

[Taneoreorpacduueckuit MoAXON K HHTEpPNpPEeTallUH TeOXHMHYeCKOH
nHdopmaLnu TpebyeT BOCCO3AaHNUA OGCTAHOBKY OCAJKOHAKOMJICHUSA 11O
pe3yJbTaTaM H3YyuyeHHsl BellecTBa OCaJKOB, ero rpaHyJ/J0MeTpHUecKoro,
MHHepaJorH4ecKoro H XMMHUeCKOro COCTaBa, YTo BaxKHO B CBSAA3H C NO-
JIUTeHHOH NpHpOaOH 03epHOH cefHMeHTalUUH. Pa3Hble KOJHYECTBEHHbIE
1 KaueCTBeHHble COUeTaHUS KJAaCTOTeHHOT0, GHOT€HHOTO H XeMOTE€HHOT0
BellleCTBa OMNpeAesioT BepPTHKAJbHYIO CTPaTH(QHKAaLHMIO 0OCaLO4YHBbIX
06pa3oBaHUi, BO3HHUKWIYI0O KakK 3aKOHOMEDHBIH pe3y/bTaT HCTODHH
pa3BHTHS BogoOeMa.

[Ipy reoxumMuHUYeCKOM H3YUEHHH OTJOXKEHHH 03ep CJAeAYyeT pasJu-
4yaThb MO KpalHeH Mepe yeTbipe 3ajauH:

1) oueHKy coaep:KaHUs OCHOBHBIX 0CaZKO0O6Pa3yOIIHX 3J1€MEHTOB
¥ HUX BapHalUHil Kak OTpaKeHUsl KJAHUMATHUECKHX H JIUTOJOTHUYECKHX
HU3MEHEeHHH Ha Bopocbopax;

2) uccaenoBaHHe XHMHUYECKOTO COCTaBa OpraHHYecKOH uacTH
OCajiKOB KakK rokasarte/s AMHAMHKH BHAOBOr0O COCTaBa OpPraHH3MOB
¥ GHONPONYKTHBHOCTH;

3) u3yueHue Kap6OHATHOrO BellleCTBa KaK KOMILIEKCHOFO NoKa3a-
TeJsl YCJAOBUH M Cpelbl 0CaAKOOO6DPa30BaHHSA,

4) unsyuenue (OpM HAXOXKAEHHS JEMEHTOB KaK HHIUKATOpPOB (a-
30BOTO COCTOSIHHSI OCAaLOYHOr0 MaTtepHaja, ayTUIeHHOTO MHHepaJo-
06pasoBaHusl U (PU3HKO-XHMHUYECKHX TIPOLLECCOB.

Kaxxpass u3 3TuXx 3ajpay peliaetcsl C HCMNOJb30BaHHEM oOMpene-
JIeHHBIX METOJOB aHaJju3a, ClellHajbHbIX NpUeMoB oT60opa 06pasios,
KOTOpble OnyGJHKOBAHbl B JIUTEpaType W paccMaTpHBAIOTCA B COOT-
BETCTBYWIIUX pasgenax KHurh. Bmecte ¢ TeM oueBHaHa caabas
H3YUEHHOCTb MHOTHX KOMHOHEHTOB (0CO6eHHO HX (Das3oBbIX COCTOSI-
HHUH), 4TO B 3HAUHUTEJNbHOU CTeNeHU O6GDBACHAETCH MeTOLHUECKHMH
CJIOXKHOCTSIMH M OTPAHHUMBAET BO3MOXKHOCTH IFEOXHMHUECKHMX DEKOH-
CTPYKIHH CYLIECTBOBABIUIUX B 03epax OGCTAHOBOK.
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OcHoBHBIE TIPENCTaBJIEHHS O COCTaBe BeLIeCTBa, 06pasyioliero
03epHbIH 0cafoK, 1AI0T pe3y/abTaThl OOLETO BAJOBOr0O aHaJ K34 C Olpe-
JleIeHHeM TJIaBHBIX Ocaixoo6pasyoliux aneMmeHtoB — Si0,, Al,O,,
CaO, MgO, Fe, 03, Na,0, K,O, norepu npu npokanusanuu (ITI1IT),
CO,, Copr. AHaNH3 BBLIMOJHSETCS METOJAMH, Pa3pabOTaHHBIMH IJS
ocanoyHbix cHankaTHbix nopon (Ilonomapes, 1951; Crpaxos, 1957)
v nouB (ApuHywkuHa, 1962) U B 3aBUCHMOCTH OT 30HaJbHBEIX OCOGEH-
HOCTeH ocankoB (FyMHAHAs WJAM apHIHas 30HA) OOJKEH HCIOJb30-
BaThCA B COOTBETCTBYIOLIHUX MOJAH(MHKALHSAX.

PesynbTaThl XHMHUECKOTO aHa/i3a OGLIYHO BHIPAXKAlOT B MPOLEH-
Tax OKHCJIOB Ha abCOJIIOTHO CyXO€ BellecTBO. B HeKoTOpbIX cayuasx
es1eco06pasHo NMPOBOAUTL MepecueTsl Ha GecKapGOHATHYIO, 6€330,1b-
HYIO HJIH MpOKaJieHHYlo HaBecky. [las M3yueHUS TeMIIOB cegUMeEHTa-
LUHH OTAE/IbHbIX KOMIIOHEHTOB Pe3yJbTaThl XHMHUECKOrO aHaAH3a cJje-
AyeT BbIpaxkaTb B BECOBOM COJep’KaHHH B enuHHuUe o6beMa (r/cm?®).

KaacrorenHoe peulecTso ocaikoB NPeCHOBOAHBIX 03€p XapaKTepH-
3yloT conepxanue SiO,, Al,O;, B 3HauuTesnbHOH cremenn MgO,
Fe,0; n utesounbix metanos. O6uiasi 1MHAMUKA TEPPUTEHHOH COCTAB-
JSIOLEH XOPOLIO OTPaXKaeTcsd BeJHUYHHON 30/IbHOCTH HJIM PA3HOCTBIO
(100—TITIIT). KpuBas pacrnpejesieHHsl 30JIbHOCTH NMPH TILATeJbHOM
(uepes 5—10 cm) oT6ope 06pa3LOB HAAEKHO OTOOPAKAET HIMEHEHHE
Nno paspe3y [0JH MHUHEPANbHOH (MW OpPraHHueckKoH) YacTH OCajKa.
CoOTHOUIEHHEe KJIACTOrEHHOr0 W GMOTEHHOrO MaTepuana OTpakaer
KoeGaHusl KAuMaTa, TPAHCTPECCHH WJIH PErpeccHH 03ep, H3MeHeHHS
3PO3HOHHBIX H A€HYL2UHOHHbIX MPOLECCOB B Mpeaeax X BOJOCGOPOB
W ApyTHe siBNeHHs. Bbigenenne posu TOro MM HHOTO (hakTopa Ha oc-
HOBE XHMHUYECKHX MOKaszaTre/ed MPOU3BOAUTCH € Y4E€TOM JHTOJOIO-
MHHEPaNOrHYeCKUX JaHHbIX H €BEJEHHH O COCTaBe H reOXMMHYECKHUX
OCOGEHHOCTAX Mopoa BomocGopoB ([eoxHMHUeCKHe NPOBHHLMHY. . .,
1969).

HekoTopbie mnpeacraBieHuss o AHHAMHKe COCTaBa M JHCOEpC-
HOCTH KJIACTOT€HHOrO MaTepHaJia BHIPAXKAIOT NapHble OTHOLICHHS
Si0y/Al,05+ FeyO3 # cyMMBbl 1IEMO4HBIX K ILEJTOUHO3EMeIbHBIM 3J1€-
MeHTaM. ITH NOKa3aTeJH OTPaXKaloT COCTAaB NOPOJ BOAOCGOpa H BAHSA-
HHe MPOLECCOB rHApOAHHAMHUeCKOH auddepeHunauund. B teppuren-
HBIX ocajkax JlagoKckoro osepa, HanpuMep, YCTAaHOBJEHA YeTKas
obpaTHasi ¢BA3b ¢ TIyOGHHOH pacrnpene/ieHHs] OTHOIIEHHS BaJOBOrO
KPeMHHs1 K CyMMe MONYTOPHBIX OKHCAOB. 3HaueHusi Si0,/Al,O, name-
HsloTcst oT 9.86 B meckax no 2.34 B rauHax (CemenoBuu, 1966).
B rpy6osepHHcTbiX 6eCKapGOHATHBIX OCAfKaX OTHOLIEHHE CYMMBbI Lie-
JIOUHBIX K CyMMe LUeJOYHO3eMesbHbIX 3/JeMeHTOB 6ojee |, B Haax u
canpormneasix HabJawonaercsi o6paTHas 3aBHCHMOCTbD.

B paspesax kpeMHHI U aJIOMHHHA CJAENYIOT 32 BEJIHYMHOH 30Jb-
HOCTH C M2KCHMYMamH B NEPHOAbl PE3KOro MOBLILIEHHS YPOBHS 03€p,
AKTHBHOTO BBLIBeTPDHBAHHS H HHTEHCHBHOH 3pO3MHM Ha Bomoc6opax.
O6pasoBanHe MHHepPa/IbHBIX KJI4CTOTE€HHBIX OTJIOXKEHHH XapaKTepHO
IJ151 TIO3/IHEIEIHHKOBOTrO BpeMeHH. Tlpu ¢dopmupoBaHuu oprano-muHe-
pasbHbIX HJIOB M camnpomnenei rosoLeHAa AMHAMHKA KJ4aCTOT€HHBIX
KOMITOHEHTOB KOHTPOJIHPYETCS MPOTOYHOCTbIO, 8 B COBPEMEHHOM CeNH-
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MEHTAUHOHHOM CJIO€ YBeJIHUeHHE TePpHUreHHbIX KOMIOHEHTOB uacTo
00DbSCHAETCH X035HCTBEHHBIM HCNO/Ab30BAHHEM BOJOCGOPHBIX TEPPH-
topuii. OTKJIOHEHUS OT PErHOHaNbHbIX cooTHoWweHui (SiOy>Al,0;>
>Fe,0; u K,O0>Na,O) moryr 6bITb CBSI3aHbl ¢ ayTHreHHBIM [pe-
obpasopaHueM ocafouHoro marepuasna. OHU NPHYpPOUEHBl K TOHKOIHUC-
IIepCHBIM OcazikaM, (POPMHUPYIOIHMCS B YCJIOBUSIX FeOXUMHYECKOH akK-
tuBHOCTH Ouoca (SiO, amopcdHOe), Ha reoxMMHUECKHX Oapbepax
B KOHTPACTHBIX KHCJOTHO-LLEJOUHBIX K OKHCJIHTEJbHO-BOCCTAHOBH-
TeTbHbIX O6CTAHOBKAX.

Oprannueckoe Bewecrso (OB) sBaserca BaxHeHRIINM KoMIIO-
HEHTOM O3epHOH cefumeHntaunu. OHO xapaxkrepusyer 6ajanc NPOAYK-
IMOHHO-A€CTPYKUHOHHBIX TPOLECCOB B BOAHOH Macce U H3MeHsIeTCs
B COOTBETCTBUH € KAUMATHYECKUMH KOJeOaHUSIMH U OCOGEHHOCTAMH
pa3ButHs BojgoemoB. O6sagasi BOCCTAHOBHUTE/JbHBIMH CBOHCTBaMH
M co3jaBasi onpejejeHHylo cpeny npu auareHese, OB cnocoGerByer
MHUFPALMK XUMMHYECKHX 31eMEeHTOB, UX IIePeXOony H3 OLHUX (OpM B Apy-
rue, TpaHcOpMHUPYETCS CAMO, YTO TAKXKe MOMKET CJAYXKHUTb MoKasare-
JIeM YCJIOBHH 0Caakoo6pa3oBaHus.

Kak nokasaJjiu crienuajbHble HCCAE€OBAHUS, 06lLasd OLEHKA CYM-
mapHoro OB woxer ObiThb MNoJyyeHa IIyTeM TMpoKaJuBaHUs 06-
pasua ({=800°) u BwriuuTaHua U3 BeanuuHsl notepu (I1T1I1) kapGo-
HaTHOH aBYyokucH yraepona. Cogepxanue OB oleHuBawT Takxe
pacueTHbiM cnoco6oM no KoHUeHTpauuu Copr, KOTOPBIH ONpeaensioT

na CHN-ananusartope unu xumuueckum metonom ([lonomapes, 1951;-

Caapce, 1981).

YBeauuenue noau OB B paspe3ax OT/JI0XKEHHUH TOJIOLLEHOBOrO Bpe-
MEHH B O6LIMX YepTax COOTBETCTBYET Pa3BUTHIO Npollecca 3BTPOPHPO-
BaHus BogoemoB. ®opma kpusbix pacnpeznesenns OB nospoaser Bbige-
JISITh I€PUOb! YAYULIEHU ST KAHMATHYECKHX YCJIOBHUI, 8 IPH COBMECTHOM
paccMOTpPEHUH OHHAMUKHM KJIACTOTEHHOro H KapGOHATHOrO BellecTBa
CYIUTh O XapaKTepe OCAJKOHAKOMJEHHSI B OTAeJbHbie BPEMeHHbIe
HHTepBaJbl. B Majblx o3epax, cQOpMHUPOBABIIMXCS KaK GacceHHbl
CelHMEHTAlMH YKe B o3 He/ e IHHKOBBIH nepuoj, apuanuu OB B pas-
pe3ax JaloT He MeHee TpPeX MAaKCHMYMOB, COOTBETCTBYIOILHMX TPeM
KJAMMAaTHUYECKUM MepyoaaMm — aJjepény, aTJaHTHYeCKOMYy M cy660-
peasbHOMY.

CocTas OpraHHUeCKOro BeleCTBa JOHHLIX OTJAOXKEHHH H3yyeH
cia6o. HauGosee yacro OB xapakTepusyioT 1Mo rpynnam COoeJiHHEHHUH,
MOCAE0BATEIbHO BbleJIsisi GUTYMOUJB, IETKOrHApoau3yemble (B 2 % -
HOH KHMCJIOTE) BOAHOPACTBOPHMbBIC, I'YMHUHOBBIE, TPYAHOTHAPOJH3YE-
Mble BellecTBa M HepacTBopuMbliil octatok (Kasakos, 1953). Hau6o-
Jee AMHaMUYHbIM KomnoHeHToM OB sABJAIOTCA JerkKOrHApPOJIU3yeMbie
BEILleCTBA, KOJHYECTBO KOTOPBIX B O3ePHBIX Canponessx BapbupyeT
B WIMPOKMX Npelesax, yMeHbuasach ¢ rjayOuHoill paspesa. CHuxeHue
POJIH JIETKOTHAPOJM3YEMBIX UaCTO CONPOBOXKAAETCH YBeJHYEHHEM CO-
JepXauusi TYMHHOBHIX BeUIECTB (FyMHHOBble W (YJbBOKHCJOTHI)
(ITany, Becku, 1982). Ilas onpelejeHHs OPraHUYECKHX COEJHHEHHH
npuMensiiorcss xpomarorpadus U Macc-cnektpomerpusi. Ha npumepe
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osepa Jlaxenepa (BocTounasi OcTOHHSI) MOKA3aHO, UTO MO U3MEHEHUIO
CO/lep>XKaHUs M COCTaBa KHCJAOT GUTYMOHIOB MOXHO CYAMTH O TeHe-
3uce u ucrounukax OB (Bounapb u np., 1982). Ilpencrasiisiet unrepec
Takxe 3nemeHTHbIH coctaB OB. OtHowenne C/N 3aKOHOMEPHO BO3-
pacraer ¢ rayGHMHON 3ajiexXH, LWHPOKO KoJebJaerTcs B pas3jHuHbIX BOI-
HuX Makpopurax (20—80) u noBosbHO MaJjio B MiaaukToHe (n0 10),
B CBfI3H C YeM MOXKeT CJYXHTb [OKa3aTeJeM POJH aJJOXTOHHOTO u
ABTOXTOHHOTO Matepuana B coctaBe OB MOHHBIX OTJOKeHHH.

KapGoHaTHoe BeleCTBO SIBJISIETCS TPETbUM OCHOBHBIM KOMIIOHEH-
TOM XHMHUYECKOr0 COCTaBa OCaJKOB I'yMHAHOH 30Hbl, GOPMHUPYIOLLUXCH
B Cpelle NPeCHOBOAHBIX 6acceHOB. Y CTAHOBJIEHbl Fe0JIOrHUeCKHe U reo-
XUMUUYECKHe YCJAOBHS HaKOM/eHUs Kap6oHAaTOB, YTO MO3BOJISIET LIHPOKO
HCMOJb30BATh 3TOT KOMMOHEHT KaK [oKas3aTedb HCTOPUM Pa3BHUTHA
o3ep. Ha nakonsenne xapGOHATOB BJIHSIOT:

1) JuTOoNOrHsA MOKPOBHBIX NMOPOJ HA BojocOOpax M cOCTaB MOCTY-
namoUIUX ¢ HHX BOJ; :

2) KJAuMaTuyecKHue yCJIOBHS;

3) npolecchl HAKOIJEHHS H PasjioXeHHS OPraHUuYecKoro BeLle-
CTBa B OCajKax;

4) ce3oHHAs JHHAMHKa KOMIIOHEHTOB Kap6OHATHO-Ka/JbIIHEBOH CU-
cTeMbl BOAHOH Macchl, KOTOpas onpejenser cTabuabHOCTb HAKOILIEHHUSA
M MPUYPOUYEHHOCTh ONMTHMAJbHBIX YCJOBHH aKKyMYJaslHH Kap6oHATOB
K CyOJHTOpaJIbHON 30HE 03€PHbIX KOTJOBUH.

OueHka KoJiMyecTBa Kap6GOHATHOTO BeuiecTBa (B mepecyeTe HA ABY-
OKHCb yryiepoja) MPOBOAMTCA € nomoubio MeToaHk lep6unbl (1958)
u Knonna— ®pesefinuyca (Jlykawes u ap., 1971). Kap6onatHocTb
0CaJKOB yacCTO OLIEHHBAIOT TaKxe Mo copepkaHuio kaabuus (CaO).
Takasi oueHKa BO3MOXHA MOTOMY, UTO KapGoHaTHOe BellecTBO (03ep-
Hasi U3BECTb) COCTOMUT MPEUMYILLECTBEHHO M3 KaJbuuTa. B cymmapHoe
snayenue CaO BXOAUT KaJbUMT GUHOTEHHBIH, COPOUPOBAHHBIA (HOHO-
OOMeHHBI#1) U TeppUTeHHbIH (KaJbUUT U AOJOMHUT). B OoTHeNbHBIX Cay-
yasx obHapy»xHBaeTcsl Kap6oHaT MapraHua (pOLOXPO3HT) U CHIACPHT.

OcHoBbIBasICh HA NPEeACTaBJIEHUAX O COBPEMEHHBIX Mpoleccax Kap-
6onatoo6pasopanusi (Kosasep u np., 1977), MOXHO NpelJOXUTb
CTeYIOULYI0 CXeMy MHTeprpeTally XHMHUECKUX Nokasareseit kap6o-
HaTHOCTH ocanxoB. [IpucyrerBue KapGoHATHOrO BElLleCTBA CBUAETE/b-
cTByeT, uto: 1) ¢dopMupoBaHHe OCAAKOB IMPOHUCXOAMNO B YCAOBHUAX
JIOCTaTOYHO WHTEHCHBHOIO JPEHHPOBAHHUSI 03epHOH KOTJOBHUHOH MOJ-
3eMHBIX KapOOHATHO-KaJ/bIHEBBIX BOJ, a TAKXe MOCTYINJEeHUs] TeppH-
reHHbIX Kap6oHaToB ¢ Bojpoc6opa; 2) cyllecTBOBAJM ONTHMAaJbHbIE
KJUMaTHUeCKHEe YCAOBHUSA, obecneyrBaioine ctabuIbHble Ce30HHbIE KO-
Je6aHHs BJAXKHOCTH, TEMOEPATyp, pa3BUTHe POTOCHHTE3UPYIOILHX OP-
raHHU3MOB H JHHaMUKYy pactBopeHHO# CO, Ha ypOBHE 3HAUEHHH, pABHO-
BECHBIX COJepXKaHHI0 TuapokapGoHatoB Kagabuus 80—90 % wr.sks
(npu muunepanusauun pogsl 200—400 mr/a); 3) nepuonsl kapGoHar-
HbIX MakcuMymoB (o6biuHo 25—90 % CaCO,;) cooTBETCTBYIOT YCJ0O-
BHAM TeIJIOTO M OTHOCHTEJbHO CyXoro kjaumara (6opeanbHoe Bpems
roJIOL€HA), OJHTOTPOPHO-Me30TPODHON CTaANU PA3BUTHA BOLOEMA H
LeJOUHOH akTHBHOH peakuuu cpeabl (pH>8); 4) moumnocTs cros
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KapOOHATHBIX OTJOXKEHHH CJAYXHT foKasaTtenem CTaGHJIbHOCTH pe-
}KUMa BOAOEMA H NAHAWAQTHO-TE0JOrHUeCKO! 06CTaHOBKY €ro BOAO-
c6opa; 5) npekpauieHHe KapOOHATOHAKONJIEHHS MOXKET ObiTb CBSI3AHO
C H3MEHEHHEeM BOJAHOro pexkxHma (pa3baBieHHe BOJ), YCHIEHHEM [IpPO-
unecca spTpodupoBanusn (ysenuuenne OB B ocagkax), cmelueHHeMm
KapOGOHATHOTO PABHOBECHS, NOJAKHCJICHHEM Cpeabl (B peaynbTarte 3a60-
JIAUMBAHKSA, IPUTOKA FYMYCOBOrO OPraHHUeCKOro BEUleCTBAa U APYrHX
MpHYHH).

H3y4enne hopm HAXOXKIEHHS NEMEHTOB HEOGXOAMMO AJIsl XapaK-
TEePHCTHKH COCTOSIHUA OCAJOUHOrO BElIeCTBA, MeXaHH3Ma B3aUMOJeli-
CTBHSl 3JIEMEHTOB Ha CTAAMAX CeAHMEHTAllWH, JHareHe3a H PEKOH-
CTPYKUKH Ha 3TOH OCHOBE yCAOBHH 0cafkooGpa3oBaHMs.

HurerpabHbIMH TOKa3aTeNssMH (H3UKO-XHMUUECKOTO COCTOSIHUS
cpeabl aBasiiorces penuuuHbl pH u Eh. KoHuedTpauusi HOHOB BOmO-
poda oTpaxaer 6ajlaHC LIETOYHBIX M KHCJAbIX KOMIIOHEHTOB CEIH-
MEHTAUWH H JJs OCalKOB 03ep I'YMHAHOH 30Hbl B OCHOBHOM OMpe-
pensercsd cucTeMof KapOOHATHO-KaIbIHEBOTO PaBHOBECHS:

CO,+H,0 = H,CO, == H* + HCO; =2H " + CO4 + Ca**=>CaCO,.

Ilepepacnpenenenune CO, B cucTemMe BO3AYX—BOAa— AOHHbIE OTJOXKE-
HHA TeCHO CBSI32HO C JAesiTeJbHOCTbIO BOAHLIX opranuamos. Ecju
B pe3yjbTaTe NOCTymaenus GonotTHoro rymyca pH menee 6.8 dopmupy-
I0TCA TOHKOJETPHTOBblE carnpoIlejeBble OCaAKH, B UIENOUHOH obcra-
HOBKe ocajakoHakomnienuss (pH Gonee 9) mpoucxomut cagka kapGo-
HATOB.

[Ipupona OKMCIHTENBHO-BOCCTAHOBHTENBHOrO IMOTEHIHAJa B Op-
TFaHOTEHHBIX Cpejax u3yuenbl Hepoctatouno (Kosanes u ap., 1977).
[lpo6GaemMatuuna u MeTogMka uaMepenuss Eh. MoxHO pekomeHaoBaTE
COBMEUIEHHbIH JaTYHK H3 MJATHHHPOBAHHOTO H XJoOpcepeGpsiHOre
snekTpoaos (kommuekT M-102) u noreruunomerp INTTM 03-M-1, koro-
pble NO3BOJSIOT NPOBOAUTL 3aMepbl Eh B moneBbix ycaoBusix. Hduana-
3oH 3Hauenuil Eh ocagkoB moxer usmensirbest ot + 200 no —250 MB,
XapakTepu3ysl Mepexof OT OKHC/HTEAbHBIX YCJAOBHUH K BOCCTAHOBHU-
TEJIbHBIM, UTO CBSI3aHO € COOTHOLIeHHeM (OpM KOMIIOHEHTOB C mepe-
MEeHHOH BaJIeHTHOCTBIO (KeJie30, cepa), C cOJAepKaHHeM OpraHuye-
CKHX DelyLleHTOB H C KHCJOPOJAHbIM PEXKHMOM O3€pHbIX H MJIOBBIX BOJ.
Ha crannu ceaumentauuu hpopmupoBanue sHauenuit Eh onpenensiercs,
HapsAAy ¢ HaJMuHeM PefAYyLeHTOB, Ce30HHLIMU UHPKYJAAUHUOHHBIMH NPO-
neccaMHu (caeacTBHe pa3MepoB H GOPMbI O3€PHBIX KOTJOBHH) U AKTUB-
HOCTbIO MHKPOOPTaHH3MOB B O3€DHOH BOJe W ocaAkax. J[luareues
B 3HAUMUTeJbHOH Mepe HacjaeqyeT YCa0BUA 6acceilHa ceaWMeHTaLMH,
ONHAKO MPOHCXOAMT HPHU MeHblIeHl AaKTHBHOCTH GHOXHMHYECKHUX HPO-
1eCCOB U YACTO OFPAHHYEH JIOKAJbHBIMU, HO CBA3aHHBIMH ¢ 061iel 06-
CTAHOBKOH OCaJIKOHAKOM/EHHS NpeBpalleHUAMHU.

JanHble $a3oBOro XUMHYECKOTO 2HANH3a [103BOJSIIOT OUEHHTH 6a-
JlaHC cOoelMHEeHHH cepbl U XKeje3a. B 03epHBIX OTIOXKEHHSAX C BBICOKUM
cojepKaHHeM OpPraHHYeCKOro BelllecTBa cepa BXOIHT B COCTaB HAPO-
TPOWJUTA ¥ NHPHTa, OPTAHUYECKHX COeAHHEHHH H Cyab(aToB (Syey =
= Syonocymsmn T Scyavpar + Sancymonn + Sopr) . HKe1€30 cCOnepKUTCA B KUC-
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AOTOPACTBOPHMBIX 32KHCHBIX H OKHCHBIX dbopmax m%e:ﬂmmmzw d_:m@w””
AoB (B TOM YHCJ€ B THAPOTPOW/IHTE — Fenomenx)s B MUPHT . ©
pPaCTBOPUMBIX TEPPHTEHHBIX cunukatax (Feosw = Fenoneux l*mvx ﬂ_w:mw;-
& Fecunmxaros) - YIMESA MONYUEHHbIE B XOL€ aHAJU30B JAaHHbIE w oBulL
xaa u 1p., 1983a), MOXKHO pacueTHbIM MyTeM OLEHHUTb Cepy 0p
WeCcKuX COeJHHEHHH:

Mo_:. = MQQEI\ Amzozonvsre:h + mnf:.eua + w:nv..._ve:hv 4

xAmbmwO MUPHUTHOE ﬁmno_:\_‘:u_wmmﬂom no cepe B,:O%.:_uexb,cm, EO@NOHWO-
puMoe Xese30 (Fecumxaros) — MO Pa3HOCTH.
1@9:_:»._.5 = TA&QQE\. Am.m__onu:!‘_- —um:.,_u_‘:.mv -

Boabmol HMHTepec TNpPeACTaB/]fAeT aHajlu3 copepxaHus c%%ﬂ%w
dopm Kejesa B 0CalKax: yCTOM4HBOTO Aowa:xma:ogv zozzo_.m H
AYTHTE€HHBIX (noaBuxHbIX) (opm. [TepBbid H3 HUX :OnQ:mmMmEmSmm
c6opa ¥ HaKamjIMBaercs B TOHKOJHCIIEPCHOM TJIMHUCTOM cuectoe
0cafKOB. B COCTaB KHCIOTOPACTBOPUMOro XKeJesad BXOJAUT HOp xom:\:_m.
3aHHAs C OPraHAYecKuM BeLIECTBOM (;Kesie30 rymMaTos, €ro e
CTBO OLIEHHBAETCS B 1LEJOYHOH BLITSI?KKE), K€j1e30 BHBHAHHTA | 132
KHCHO-OKHCHBIX (hocdaToB), ¢dheppHu-pepporuparos Amzoc%zzwa%mm
[IOHEHT), HHOT 14 CHlepHUTa. JiHarHOCTHKa MMHEPaJbHBIX %onzmw_._v:si
NPOBOAUTBCSA € HCIONb3OBAHHEM (napsay ¢ xxz::mnx:z:mn:maz )
PEeHTIeHOAN(PPAKIUHOHHOTO aHANU3A. CTaTHCTHUYECKHE MaTeP ans mo-
Ka3blBAIOT, UTO TMPH COLEPIKAHMH OGILero xenesa HHUXe Kaap wav-
reHHbIH KOMIMOHEHT NPAaKTHYECKH OTCYTCTBYET. Has ovﬁmwo-z:mmmwmoﬁo
HbIX 06pa30BaHH# KOHUEHTpauHa h:mﬂmmmqw;mox: npeo vmmom Horo
sesneaa MOXeT coctasasith oT 50 n0 90 9. Cuuxenue B mm__ Hee
MOABHXHBX (POPM OOHLIYHO SABAACTCH CAEACTBUEM aKKyMYJIALHH >
oM.
amwwvﬂ_%nwwwszx;mox:m LMKJ cepbl B 03epax Onpee/isercst ConepKa-
HHeM OpraHMYeCKOro BeLeCcTBa, KACJIOPOLHBLIM PeXUMOM M x%%o:%%m._
CTBOM CyJib(haTOB B BORAX. CTabHAbHbIE BOCCTAHOBUTEAbHD <@ 08K
(nesarkajib MEPOMMKTHUECKHX 03ep) xapakrepusyercsi mpeooa me
nnem monocyabduaa (50—70 % See) - B 6GoJaee ox:nﬁm:vﬂ:mowﬁ X
(cy6auTOpa/b) NPOHCXOLHT aKKYMyJIALHA gucynbhHioB b om ma
mapkasuta). OTHOUIeHHE Seynvpunon/ Saupura MOKET :wzmmmi..m o7 10 no
menee 1 (PKyxoBuukas # Ap-, 19836). Ha npumepe o3ep bexn v&:\_:m-
YCTaHOBJIEHO, YTO KOJHYECTBO Cephl B ocanKax CBsI3aHO C ﬂmmm 9
CKUM THIIOM O3epa U ero GU3HKO-XHMHYECKHMH ycaoBusiMu (Tabi. )-
Ha puc. 10 npuBeleH paspes 7-MeTPOBOH TOJILIH OCAJKOB, woxm:

tbifi cKBaykuHoli B 03. Bosnpuoe Hcuo .Anmmmwmemm mm:ogo,mwmxm
KOTOPBIH OTPa’XKaeT BCe STalibl SBOJNIOUNH NpHPOAHOH cpesl B .Em::ow
ronoueHooro Bpemenu (SIkymxo, 1981). [lpussizka K BpeM i
lKaJse npoBejeHa Ha OCHOBE naauHOJOTHUECKOTO H ongm__m_ohoaomz
yeckoro auannsos T. B. Pouiosofi u C. @. 3y60BHUEM. wonmno?
ocafKoo6pa30BaHHs XapaKTepU3yioTCs M3MEHUYHBOCTbIO COCTABA oc-
HOBHBIX KOMTOHEHTOB (30J/1bHbIX, KapOOHATHBIX, o?,mms:mow\_xv ot mo-
kasateneit cpenst: pH, Eh, Copr, O61Lero ¥ MOJBHKHOTO Fe, )3, cep !
ee BOCCTAHOBJIEHHBIX (MOHOCYJNbQUIHOH H AHcyabdUIHOH) (OPM.
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B nepHOA OTHOCHTENbHO CYXOr0 H TeIJoro 0opeanbHOro BpeMEHH
OCaIKOHAKOIJIeHHe NMPOHCXOANJO NMPU HecTabUJIbHOM BOJHOM pexXHMe,

YTO NPOSIBHJIOCH B (D OPMHPOBAHHH CJIOMCTOrO IMIHHUCTO-Kap6OHATHOIO

IOPH30HTa OTJIOKEHHH ¢ YepeJ0BaHHEM NPOCA0eB, 060TalleHHbIX KaJ/b-

ILIMTOM ¥ CcYJAbdHIaMH Kejie3a — THAPOTPOUJIUTOM (BO BpeMsi TpaHC-

rpeccuil) u nupuroMm (BO Bpems perpeccHil). B nepuonx rtemsoro u

BJIAXKHOTO ATJ2HTHYECKOrO0 BPEMEHH OTMEeUaeTcsl BbICOKOe MOCTYyIJe-

HMe B OCAJKH TEPPHUrEeHHOrO Marepuajna H yYMeHbllUEHHe, a 3aTeM H

npekpauleHue Kap6oHatoo6pa3oBaHusl. YBeJnyeHHe TPODHOCTH H 1O-
cJefyiollee canporiejieHakoMIeHHe CTHMYJHPOBAJOCh MHOCTOSHCTBOM
IHAPOJOTHUECKHX YC/JAOBHE M MOTeNJeHHeM BOJHOH Macchl K KOHLY
aTJAHTHYECKOr0o BpEMEHH. DBOJIOLHUS ocajikoobpa3oBaHus B cybbope-
aJbHbIA U cy6aTMaHTHUECKHH KJAHMaTHueCcKHe TMepHOAbl MpoHcxoauaa
NpH aKTHBHOM TreoXUMHYeCKOM NpeobpaszoBaHuM ocaakoB. CHayaja
HaKOIJIEHHe OPraHHYecKOro BeLleCTBa CMocoGCTBOBAJO MUPUTOOGpPA-
30BaHHUIO M KOHLEHTPAaUHH JKeje3a, 3aTeM — C POCTOM BOJHOCTH H
CHUXKEHHH TeMmepaTyp — K 3aMe[JIeHHIO ITHX MpOUEeCcCOB U 3aMeHe
camnponejeBblX OCajJKOB TEPPUTeHHO-OPraHUUecKHMMH HJaMHu.

OnbIT KOMIMJIEKCHBIX JIUTOJOrO-TeOXHMHUECKHX H 6UocTpaTurpadu-
YECKHX DEKOHCTPYKUHIl ¢ UCMOJb30BAHHEM IeOXMMHYECKHX MoKa3are-
neit cpeast ocagkonakonaenus (Eh, gopmer cepbl u xkesesa) nossosser
JeTaJH3HPOBATh YCJOBHS H Mpolecchl OPMHPOBAaHHS OCaJAKOB H Pa3-

BHTHS 03ep.

Ta6auuna 1
Oprauunveckas 4
cBoGonHas
0.12
0.05—0.3
0.30
0.03—0.9
0.25
0.02—1.7
0.23
0.3—0.6
0.15
0.03—0.65

0.5

Cyabdar
0.30
0.12
0.15

0.02—0.3
0.10
0.05—0.2

0.1
0.02—0.3

0.35
0.04—0.95

dHOCTLIO
Hupur
0.09
0.18
1.0
0.1—3.0

0.01-13
0.46
0108

2.35
0.05—9.5

i Tpo
0.05—0.12

.

P C pasuo
0.15
0.20

0.01—0.8
0.45

0.3—0.6
0.09

H.0.—0.4

0.03—1.5

Monocyanpun
0.05
0.01
0.30

0.50

abc. cyxoe BElIECTRO)
0.3—0.9

PM B ocajgkax ose

O:ﬁokn&o::o CoAepIKAHHUA PACTHUTEJIbHBIX AHUIMEHTOB

O6was
0.95
0.3—2.9
1.65
0.4—55

1.20
0.5—2.0
2.90
0.15—10.0

Brepeble npumenennblii Ha o3epax Cesepuoit Amepuku (Val-
lentine, 1955), aHaju3 pacTHTE/bHBIX MUTMEHTOB B MOC/efHee BpeMsi
JNOCTAaTOYHO LIHPOKO HCAOJb3YyeTcst MPH H3YUYeHHH CTpaTUrpadHu LOH-
HbIX OTJOXKeHH# o3ep. [locse OoTMHpaHUs BOJAOPOCHEH HUX MHIMEHTHI
NMpeTeprneBalOT psA  MOJEKYJAADHBIX MpeppailleHHii, NpPH KOTODHIX,
B YaCTHOCTH, TepSIOTCH MOABHKHble HOHBI, HAMpHMeD HMOH MarHus
y xaopoduana. llpoaykrel perpagauuu xjgopodunna, deodetrun u
teodopbua, meHee pacTBOPUMBL U Gojiee YCTOHUMBHL K JaJjibHeliilemy
MHKPOOHOJOrH4eCKOMY U XMMHYECKOMY pasJjoxeHulo. To xe camoe
MPOUCXOJHUT U C IPOAYKTAMHU pacnaja KapOTHHOWAOB H APYTHX [IUTMEH-
TOB. B JNOHHBIX OTJOXEHHAX yLaeTCcss OOHAPYXHTb (HEeOPHTHHDI, (eo-
(opOHALl, XJOPOPUINNABI, TPOAYKThI pacrnajga 6akTepuoxaopodu.iia,
pacTutesbHble KapaTUHOWAbB U creuudHUuyecKue MUTMEHTH CHHe3eJje-
HbIX BOAOpOCJeH, B YACTHOCTH MHKCOKCAHTHH W OCHHJ/IJIAKCAHTHH.
KosnuecTBeHHBIH aHaau3 UX MOCJOHHOrO paclpelesieHUsi B Ocajakax
MOXeT 1aTh MpeacTaBjJeHHe 00 ypoOBHe NePBHYHOH MPOAYKLUHUH O3epa
Ha pa3HbBIX 3Tanax ero pasputud. KauecTBeHHBIH aHa/JM3 cOCTaBa
IIUTMEHTOB TAKXKe JaeT HHTepecHYIo0 HH¢OpMaLHIO O COCTaBe BOLOPOC-
Jell PUTONIAHKTOHA B pa3Hble MepUONbl Pa3BUTHA 03epa. B yacTHocTH,
HaJiiuue MUrMeHTOB CHHe3e/IeHbIX BOLOpOCaell CBHAETEJbCTBYeT O Ha-

yaJjie 3BTPOGHPOBAHUA 03€epa.

0,
(% na
(6)
it caof
, 3BHaMeHaTeap — Hpe}leﬂbl COﬂep)KaHHﬂ.

Mecro or60pa

Pacnpenenenne cepul ¥ ee ¢o
(4uciao o6pasuos)

IToBepxnocTubI citof (16)
OBEDXHOCTHB

[MosepxnocTubll  cioi
Pa3zpes (12)

Paspes (29)

Tun oszepa
Mpumeuanue. Yucaureap — CpenHHe 3HaYeHHS

AHCTDOGHU

IBTpOdHOE ¢ npH3Hakamu | T1

Mesorpoduoe
3BTpOdHOE
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MeTofnKa onpeneseHHsl pacTUTENbHbIX UTMEHTOB B OCajJKaXx He-
jpocTaToyHo paspa6orana. Her mpeacraBieHHsi O CKODOCTH pasJjioxke-
Hua XxJopoduana B pasiH4YHbIX YCJOBHAX cpenbl. OnpeneseHue Kaye-
CTBEHHOr0 cocTaBa Tpe6yeT NMpHMeHEeHHS CIOXHBIX Xxpomartorpaduue-
CKHUX MeTonoB. Tem He MeHee HCC/AeOBaHHUS, NPOBeJeHHble HA O3epax
CHIA (Vellentine, 1955, Wetzel, 1975), IToabuin (Czeczuga, Czer-
pak, 1968), Uranuu (Adams et al., 1978), Aurauu (Gorham et al.,
1974) u apyrux cTpaH, NoKasaJjH, 4YTO COJEpPIKaHHUe IePUBATOB XJOPO-
dus1a, Kak MpaBujo, XOPOIIO KOPPEJHUPYETCs C COAEPIKAHUEM OCTaT-
KOB BojopocJel (B 4aCTHOCTH, CTBOPOK JHaTOMOBBIX BOAOpOCJEH).
[TokazaHa 32aBHCHMOCTb MEXKJAY KOJHUECTBOM XJOpOodHII2 B LOHHBIX
OTJIOXKEHHSAX W TMPOLYKTHBHOCTbIO o3epa. [lepBbif MakcuMym B KO-
JIOHKaX JLOHHBbIX OTJIOXKEHHH, KaK NMpaBHJI0, OTMe4aeTCs B MOCJeNe HH-
KoBoe Bpems, Korpa 6bu10 MHoro 6uorenos. [locsie storo nuka caeayer
MPOAOJKHTENbHbIH MUHUMYM, CBI3aHHbIH C OTHOCHTEJIBHO CTA6UIbHOH
NPOAYKTHBHOCTbIO 03ep, ¢ He6GO/NbLIHMHU KOJeGaHusAMH, 0O6YCJOBJEH-
HbBIMH H3MEHEeHHSIMU KJUMaTa. B nMoBepXHOCTHBIX CJIOSIX AOHHBIX OTJIO-
KEHHI 03ep cofepKaHue PacTHTEJbHBIX MUICMEHTOB BO3pacraer. JTo
CBSI32HO C aHTPOMOTEHHBIM 3BTPOGHPOBAHHEM.

B 1976—1979 rr. BnepBble B CCCP npoBeaeHo nmociiofiHoe onpene-
JeHue NepUBaTOB XJOPOQHIJIA B JOHHBIX OTJ0XKEHHSIX ABYX o3ep Ka-
peJbCKOro mepetlefika: Me3o0Tpo¢dHOro osepa KpacHOTo M BbICOKO-
3BTpOdHOro ozepa Bulinesckoro, a Takxke Jlagoxkckoro u OHexcKoro
osep (/laBbinoBa, Tpudonoa, 1979; Tpudouosa, 1983). B aByx no-
cleJHUX 03epax KOJOHKH AOHHBIX OCaJAKOB OblJIH B3SIThl KaK B I1y0OKO-
BOJHOH LIEHTPAJbHOH YaCTH, Tle FOCMOACTBYIOT OJIHTOTPOdHbIE YCHIO-
BHsi, TaK H B 3a/4Bax, nojaBeprampouuxcs sprpodpukaunu. Crpatomer-
pom [lepduareBa OoTGHpaJUCh MOHOJHUTHl OTJOXKEHHH AMMHON 20—
35 cM, KOTOpble 3aMOpa)KHBAJUCh M pasjeJsJIUCh Ha CEKIHH MO
0.5 cm. HaBecka ocanka (1—>5r) o6e3soxuBanach LeHTpUdyruposa-
HUeM H 3aauBajach 90-npoueHTHbIM auetoHoM. ITocse TirarenbHoro
nepeMelMBaHUA ik pACTHPAHUS OcajiKa NpoObl IKCTParupoBaJsuch B Te-
yenue 10—15 yacoB B TEMHOTE B XOJIOAUIbHHKE. DKCTPAKT OTAEJANH
TpeXKpaTHbIM UeHTpHbyruposanuem npu 6000 o6opoTax. DKCTHHKLUHIO
3KCTpaxra omnpefensinid Ha cnekrpodoromerpe CP-26 npu A=750 u
665 mMmk. PacueT cogepKaHuda XJopodu/aia NPOH3BOAU/ICA IO POPMY-
JlaM CTaHJapTHOro MeTOoAa C MOCJAeAYIOLIHM [epecyeToM Ha eJHHULY
Cyxoro Beca ocajka. BsaXHoCTb onpenessinach napalenbHo.

B 1OHHBIX OTJIOXKEHHUSAX OJNUTOTPODHON HeHTpanbHOH yacTH Jlagoru
(Taba. 2) copepkaHue nepuBaToB xJjopoduana B ciaoe 20—0 cm usme-
Hsnoch oT 2 no 12 mkr Ha | r cyxoro ocanka. B 3BTpodupyemoit uactu
CopTraBaibCKHX [IXep OHO ObUIO 3HAYHTEJNbHO Bhilie (6—68 MKr).
B uentpanbHoil rmy6okoBoaHOR yacTH OHEXKCKOro o3epa colepKaHue

Puc. 10. TeoxuMuueckue mokasateay oca AIKOHAKOIJIEHH Ha npuMepe 03. Boabuioe Hcno.

[ — 3oabHOCTB; 1T — Al,03/Si0,; 111 — o6mas kap6onatrocts; IV — OTHOmEHHe KanbUAT/ 10~

aomut; V — pH; VI — Eh; VII — Cgpy % VIII — o6mee Fe,0,, %; IX — nogsuxuoe Fe,O,

(8 5 %-noft HCl); X — Sosuee; X1 — Syonocympnnos; X1 — Snupurar % 0Oilero. I — ranma;
2 — mepresib IMHHHCTBIA; 8 — canponenb KPeMHe3eMHCTHIA; 4 — W/ TJIHHHCTHIA.
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TaGaumna 2

Conepxanue nepusatos xaopoduana u coBpemMeHnas
NepBUYHAS NPOAYKLHS HCCACAOBAHHBIX 03ep

IepBuunas X ® how:%m?_
Jopoduan | xnopodusna
Mecto B3siTHs 1 npoAyKILIA '
pob Cay6una, m Mr C/md L |«a» B K- | B Ocanxax,
cyTkn TOHe, MT/M MKT/T
CYyXOro ocajka

Ounexckoe osepo

LlenTpanbnas craunus 75 23 —
IlerposaBonckuii 3anus ~ 22 120 v ww|u_wm _ MMHWMW
" Jlagoxckoe osepo

€HTpaNbHast CTaHLUS 230 98 .3— —
CopraBanbckuii 3anup _ 24 ’ 580 wmfwwco mwlww
K Osepa Kapeabckoro nepemweiika

pachoe 10 900 2.3—35 30—300
Bumnesckoe _ 2.6 3600 * 8.0—225 ‘ 85—500

AEPHBATOB XJI0pOduana coctasiasino 9.6—15 mkr, a B 3BTpOdHUpYye-
mom [lerposaBonckom 3anuBe — 4—32 mkr. B me3orpodrom Kpachnom
H 3BTPOGHOM BuIIHEBCKOM 03epax OHO COOTBETCTBEHHO COCTABIAIO
20—300 u 80500 Mkr wa 1 r cyxoro ocazaka. Bo Bcex osepax
OTMEUAJ0Ch 3aMETHOE yBeJIMYCHHE CONEPXKAHHS XJA0OPOdHIIa B BepX-
HUX TOPH3OHTAX OCANKOB, CBSI3aHHOE ¢ 3BTpodupoBaHHeM. OcoBeHHO
PE3KO OHO BBIPAXKEHO B ME30TPO(MHBIX H 3BTPOMHBIX osepax. Ecau
YCJIOBHO CYHTATb IPaHHLEH Nepexona B Me30TPODHYIO CTaLHI0 conep-
XKanue xJaopoduana B ocagkax 100 Mkr wa | r CyXoro ocajka, to
B Me30TpoHOM 03. KpacHom oma pacnosaraercs Ha ray6une 6 cu
a B 3BTPOGHOM 03. BuiineBckoM Ha riyGuue 20 cwu. .

Fnasa4

FEOXPOHOJIOTMYECKHE U NMAJIEOTEMMEPATYPHBIE
HCCJIENOBAHHSA

HU3yuenune MHKpOCAOUCTOCTH OCanKoB

[lpwu M3yYCHHH O3EPHLIX OT/IOXKEHHH Ype3BBLIUAHHO BaMKHO
BBISICHATbL TOYHBIH BO3PACT WX OTHEJbHBIX TopH3oHTOB. Yacro npu-
XORHTCSl NOBOJILCTBOBATBCS OTHOCHTEJIbHBIM BO3DACTOM HJH BechMma
NPHOJNH3UTENbHBIMH LAHHBIMH 06 a6CONIOTHOM Bo3pacre. B uneaJse, xo-
HEUHO, G0 Obl XOPOILO ONPEAENATh BO3PACT C TOYHOCTHIO o Kohm.
MMeHHO Takylo NPHHUMNUAMBHYIO BO3MOMKHOCTD NpejoCTaBISIOT HUC-
CACNOBAHHS JIEHTOUHBIX TIJIHH, KOTOpble HayaJ INPOBOLUTH BBIIAIO-
mHucs wBeACKuit yuennti I'. Jle Teep B koHIe IPOUIIOr0 BeKa
(De Geer, 1896, 1940; Kpacuos, 1955)
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JleHToUHbIe TJIHHBI O06pas3yOTCs B NPUJEAHHKOBLIX O3epax B pe-
syJsibTaTe TOTO, YTO HAHOCH (ryiaBHEIM 06Pa30M M3 TAIOILHX JIEIHHKOB)
NOCTYHAIOT B HUX B OCHOBHOM JIETOM. DTH HAHOCH COJEPKaT MHOIO nec-
HOHbIX H aJIeBPHUTOBbIX YACTHIL, KOTODPbIE JOBOJbHO GBICTPO OCEAAIOT Ha
AHO 1 06pa3syioT CJI0H, 06orauleHHble OTHOCHTENbHO KPYMHBIMU YacTH-
wamu. TJIMHUCTBIE YACTULBl OCEAAIOT rOpa3fo MeJJIeHHee; YacTh U3 HHX
ocenaeT Ha JHO yXe 3UMOMH, 06pa3ys 3UMHHE IVIMHHCTbIE CJIOU. 3aKO-
HOMEpHO yepeaysich, MecyaHble W FJIHHHCThIE CJOH 06pasyloT HHOria
BE€CbMAa MOIIHbIE TOJLIH, COfepKalllkie 10 HECKOJbKHX COTEH, a HHOTr1a
Aaxe [0 ABYX-TpPeX TbICSY TOAMYHBIX JIEHT, KaXAad U3 KOTOpPbIX
COCTOHUT U3 JIETHEFO M 3UMHEro ¢Jiost. DTH CJIOH yNaeTCsl MPOCeUTh Ha
3HAUUTEJbHBIX NJIOWAAAX U YBA3aTh MEeXy cOO0OH, CONOCTaBAsd M0J0-
XCHHE B paspe3ax OTAeJbHbIX MapKHPYIOIHX JIeHT, UMEIUIHX 0COo-
6¢HHO 60JbLIYI0 MOLLHOCTb. OHH 06pasyloTcst uallle BCEro B pesydb-
TaTe GLICTPLIX MEepecTpoeK MPHJIeIHUKOBOH ruaporpaduyeckoi ceTH.

VHoraa cioucToCThb JIEHTOYHOrO THIA Ha6J/1101aeTCsl B OTJ0XKEHUAX
He TOJNIbKO MPUJEIHHKOBBIX, HO H APYrux o3ep. B onHom u3 osep llIBe-
IlHH JIEHTOYHble TJIMHBl MPOAOJKAJAM oTsaratbess Ao 1794 r., Koraa
03epo 6bly10 crylleHo. DTo faJjo BodMoxHocTh [, [le Ieepy onpesenurs
TOYHBIH BO3PAacCT KaxKJO0# JIEHTbl U MOCTPOUTb HA 3TOH OCHOBe abco-
JIOTHYIO XPOHOJIOTHIO MO3JHe- H MOCJeJeAHUKOBOIO BpeMeHH. ITa
XPOHOJIOTHS TIOJIHOCTbIO COXPaHHU/aA CBO€ 3HAUeHKe BIJIOTh A0 HACTOS-
tiero BpemenH. [locnenyouine ueciefoBaHus U BHepeHUe H30TOMHBIX
MeTOHLOB LATHPOBAHHSA NO3BOJIHJH JHIUb OUeHb HEMHOI'O YTOUHHUTH ee.

B CoBerckom Colo3e JIeHTOUHbIE I'VIMHBL H3YyYaJUCh rJaBHbIM 06pa-
3oM B JleHuHrpaackoit obnactu, Kapeauu u dcronnu. K coxaneHuio,
B MOCJeJHHE TOAbl UM YAeNsieTCS HeLOCTaTOYHOe BHHMaHHe. Mexny
TeM B COYETAHHH C APYTHMH METOLaMH OHH MOTYT JaTb OUeHb BaXKHYIO
Hadopmauuio. J1o cux nop JeHTouHast CAOUCTOCTb H3y4aJsach rJaBHbIM
o6pa3om B oGHaxeHHAX H wypdax. OQHAKO ee MOXKHO HCCJeLOBaTb
10 KepHy GyPOBbIX CKBAXKHH, H MO KOJOHKAM JOHHBIX OTJOMKEHHWH
o3ep. Metoabl H3yyeHHs JIGHTOUHBIX ['VIMH NMOAPOGHO M3JIOXKEeHbl B pa-
6ore M. U. KpacuoBa (1955).

UoBble OTJI0KEHHS 03ep BHELIHE BhITJALAT COBEPLIeHHO OLHOPO/L-
HoiMu. OpgHako ewe B 1922 r. B. B. Tlepduaves (1972) ycranoBua Ha-
JIHYHe MHKPOCJOMCTOCTH, O6Gpa3oBaHHe KOTOPOH CBSI3aHO C jAefATeNb-
HOCTBIO MHKDOOPTaHHU3MOB U ¢ PU3HKO-XHMHUUeCKUMHU dakTopaMH. Um
6bl1a paspaboTaHa METOAMKA B3SITHS HEHApPYLIEHHbIX KOJOHOK HJI0BbIX
OTJIOXKEHUH M HX Mocjenyolled o6paboTKH U aHaMH3a U CKOHCTPYH-
poBaHbl Heo6XxoxHMble 151 3TOoro npu6opnl. Ilosyuenuble B. B. Tlep-
huNbeBbIM H1aHHbIE O MUKPOCJAOUCTOCTH KOJIOHOK OTJOKeHH CaKkCKOro
ozepa B Kpbimy u Ileprosepa u I'aGosepa B Kapeauu no cux nop
noageprawTcs teopetrnuyeckomy anasnusy (Kocrun, 1970). HsyueHue
mukpocaoncroctH (llocrakoBuu, 1944) u nuaromoBsiil ananus (Yep-
HOB, 1947) uyoBBIX OT/I0KeHHH MaJsMHOBOrO 03epa, pachoJ0KEHHOTO
B NpubpexHO# 30He Benoro mops, n1a/l0 BO3MOXKHOCTb TOUHO OMpe-
JeJIUTb BPeMsl OTAeJ]eHHS 03epa OT MOPSI H CKOPOCTh H30CTATHYECKOro
nogHaTusl. K coxkaJsieHHIo, ¥ 3Ta MeTOJMKa Telmepb MPHMEHSIeTCs
COBEepLIEHHO HEJO0CTAaTOYHO.
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B nocseanue roabl unen b. B. Ileppunvesa monyuunu panbHei-
uee pasBHTHe. TOYHO [QaTHpOBaTb BepXHUE TOPH3OHTBHI HJIOBOH
TOJILLH HeO6XOAHMO NPH H3YUEHUH BJIHSIHUA NEATENbHOCTH YeJoBeKa Ha
ocaJKOHakKoIlJeHHe B o3epax. B oTyoeHHsix ozepa BaunHrrou, Ha-
xonasiuerocsi B uepre ropoga Custrma (CIIA), npu HabawogeHuu
B PEHTreHOBCKHX Jyuax Gblja oGHapyxKeHa CJOUCTAsl TeKCTypa HJOB
(ropoBuie caon) (Edmonson, 1975). [lajbueliline wucciaenoBaHus,
npoBeleHHble rjaBHBIM o6paszoM B Ouuasuaun u UIsenuu (Saarni-
sto et al., 1977; Renberg, 1981; Simola, 1984), noasosuiu ycTaHo-
BHTb, UTO TOAMYHAs CJAOHCTOCTb B HJaX BblpaxkeHa HauboJsiee UETKO
B MEDOMHKTHUYECKHX 03epax, rfie OTCYTCTBYIOT MPHIOHHbIE TEYeHHS,
a nesaTeJbHOCTb GEHTOCHBIX OPraHH3MOB, HAapYIUAOUIHX CJOHCTOCTD,
KpalHe orpaHHuerHa. I1pn oTHOCUTENbHO 6OJbLLIO MOUIHOCTH TOAHY-
HbIX CJI0€B yJdaeTcsl MpPOCJAeIHTb CE30HHBIH XOJ OTJOXKEHHUS CTBOPOK
NJaHKTOHHbIX AMaTOMeHd. B HHIKHEl yacTH rojHuyHoOro cjaos npeobaa-
JaloT CTBOPKH AMaTOMeH, pa3BUBaIOLLHXCS B BeCEHHEE BpeM s, Bblle —
B JIeTHee M B BepXHeH uyacTH — B OCEHHee H 3HMHee BpeMs.

M3yueHHe rogMUHBIX CJOEB [1aeT BO3MOXKHOCTb NMPOCIEAHTh H3Me-
HeHHs! QHTOMJAHKTOHA B 03epax Ha MPOTSAKEHUH MOCJELHEro CToJie-
THS, KOTa BJAHSIHHE [esiTe/bHOCTH UejioBeKa pe3Ko Bo3pocso. O6buHO
HCCeI0BaHHUS BKIIOYAIOT H3yUYeHHEe H3MeHEeHHH I'paHyJOMeTpHYEeCcKOro
cOCTaBa, COJAep>KaHUS OPraHUuecKoro BellecTBa, GHOTeHHBIX 3JeMeH-
TOB W XxJopodHuana «as, a HHOTAA M. OPYTHX MHIMEHTOB, COCTaBa
NI U CHOP, CYKUECCHH AHAaTOMOBBIX BOAOPOCJ/eH, 3000CTATKOB,
0COGEHHO OCTaTKOB KJjaaouep, H COMPOBOXJAIOTCA OMNpeaeseHHeM
a6CoNIOTHOrO BO3pacra IO paJHOaKTHBHOMY cBMHLY. Takue paboTbl
BLIMOJIHEHBl OCOGEHHO OeTajbHO Ha HeOOJbLUIOM MEPOMHKTHYECKOM
o3epe JloposipeH B 10xkHOH Punnsuauu (Tynni, 1972; Saarnisto et al.,
1977; Simola, 1984).

dunckumu uceaenosareasimu (Merilainen, Huttonen, 1978) 6bln
npeaJsioxeH ah¢eKTHBHBIE MeTon or6opa npo6 BepxHel XHAKOH 06-
BOJIHEHHOH 4aCTH HJIOBOH TOJIIH C MOMOLIBIO 3aMOpPaKHBAHHUSA. ¥Y3Kasd
merasanuyeckasi kopobka anauHoi B 70— 100 cm, 3anosiHeHHAA «CYXHM
JbAOM» (TBEPAOH YTJIEKHCJIOTOH), MOrpyXaercss B HJA C NOMOLULIO
MeTaJau4YecKOol mwraHru. 3a 15—20 MHHYT H2 NOBEPXHOCTH KOPOOGKH
obpasyeTcsl 3aMOPOXKeHHbIH CJIOR HJa C HeHapyLIEHHOH CTPYKTYPOH,
KOTODPBIH /181 faJjibHeHLero H3yueHUs pasfensieTcst Ha OTPe3KH B XO-
JOAHJIbHOH Kamepe.

TexHuka 3amopakHBaHUs (B YNPOLIEHHOM BH€e) Obljla NpUMEHeHa
IIPH H3yUYeHHH BEPXHHX KHUIKHX TODHU30OHTOB HMJIOB Ha 03. KpacHom
Ha Kapenbckom nepemefike (JlaBoipoBa, Tpudonosa, 1979), uro
M103BOJIHJIO MPOCJEAUTh H3MEHEHHS COCTaBa MJIAHKTOHHBIX AHAaTOMEH H
conepxKauus xjopoduiaia «as» 3a MOC/AeIHHE NeCHATHIETHS.
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—Jﬁcx—uc:o.: OrM4€CKHe H3O0TOMHbIC METOMAbI

Jnst KoppeasiuMM W pacu/ieHEeHHs O3€pPHbIX OTJIOKEHHHA HC-
[OJb3YIOTCST Pa3Hble cTPATHTpa(HUUECKHE METO/bI, KOTOphIE He TpebyloT
¢JIOXKHOM H goporocrositieil annapatypbl. C ©X MOMOLILbIO HeJb3, OA-
HAKO, B MOAABJSIOLLEM GOJbLUIMHCTBE CJyuaeB ONpeaeJHTb TOUHbIH a6-
CONIOTHBIH Bozpact. [1oaToMy B moc/iefHHE TOAbl aKTHBHO nmw@mmmevm-
BaioTcsl (U3NUECKHEe MeTOAbl ONpeJe/eH’sl BO3pacTa OTJIOXKEHHH.
Cpeny HHUX OCHOBHAsS POJIb MPUHALIEKHT H3OTONHBLIM METOAAM.

B npunumne Ajst oNpejiesieHnsi BO3PacTa 03€PHBIX OTI0KEHHH MPH-
FOAHBbl BCE H3BECTHBIE METOJbl H30TOMHOrO0 NATHPOBAHHA (taba. 3).
MX OCHOBHbIE MPHHIHIBE H METOAHUECKHE OCHOBBI WIMPOKO OCBELLEHbI
B orTeuecTBeHHol Jaureparype (CrapHk, 1961; Wabsec u ap., 1974;
Kysueuos, 1976; IMyuuunr, Paykac, 1983). 3aech yMeCTHO noapoGHee
OCTaHOBUTHCS TOJbKO HAa OCOGEHHOCTAX NPHMEHEHHUS Pa3JIHYHbIX METO-
OB B JIUMHOJIOTHUECKHX HCCJIENOBAHHAX.

Ta6bauma 3

Meroan AATHPOBAHUA BEPXHEKAHHO30MCKMX OTJIOXKEHHI

Meron mONMMMMwo= Marepuan Hceroynnk
Panuoceunnossit (2'°Pb) 10—10? MuHeporeHHbIH Goldberg, 1963
H OpraHHYecKH#i

Pannokpemuuesniit  (32Si) 10—10° MuneporeHHbli Om:om_m%m.% et al;
PaguoyraepoaHslil wznv 10255 « 10° Opranuueckuii | WabBec u np., 1974
Vonneso-ypanosriit 22°Th/ | 10°—2.5 « 10° Kap6ouaTHblit Broecker, 1963

B4y (MOJTIOCKH H KO-

paJibi)
:mnwwm:owmo:o-%ummomzm 5+ 10*—5 « 10° KapGounaTHblit YepawiHiues, 1969
:L\»wmc

Kasuii-apronoseiit *°K/Ar 10° ByakanHYeCKHH Crapuk, 1961
TpekoBuifi 104—108 » Causeit, 1984
TepMoIOMHHECL €HTHBIH 103—10° MuneporeHHbl# Iyuuuur, Paykac,

(TJT) 1983

W 30TONMHBIE METOABI MPHUTOLHBI AJS H3YUEHHUST BCEX JIUTOJOTHUECKHX
THIIOB O3€PHBIX M COMYTCTBYIOLIMX UM OTJOXeHH#A (Tabu. 3). MoxxHo
JlaTHPOBATb OTJOMKEHHS, HAKOMHUBIIHECS] BCErO HECKOJDbKO JIET Hasal,
M OTJIOXKEHHS Me3030s1 (TPEKOBbIH MeTOA) HJHM Haxe INPOTEpPO30si
(kanuii-apronoseiit Meron). Ho Bce 3T MeTOJbl OCHOBBIBAIOTCS HA
CTPOroM TpeGOBaHHH — COGJIOJEHHH aGCOMIOTHON 3aKPBITOCTH CH-
creMbl (B reOXHMHUECKOM CMBICJIE) 33 BECh MEPHOJ, OCAAKOHAKOMJIEHHS
H npeo6pa3oBaHusi 0caikoB. IT0CKOMbKY 3TO TpeGOBaHHE NANEKO HE
Bcerna coGJionaercs, MOJyyeHHble BO3PACTHbIE OUEHKH MOUTH BCErna
cojepxar onpenenesHyio oumubky. [Tosromy Aas MOBBILIEHHS 10CTO-
BEPHOCTH Pe3YJIbTAaTOB N0 Mepe BO3MOXKHOCTH HaJ0 NMPUMEHSITh OJHO-
BpeMeHHO HeCKOJIbKO MEeTOJ0B faTupoBanns. Hanpumep, npu natupo-
BAHHH BYJKAHOTEHHBIX OTJIOXKEHHH MO/E3HO 0JJHOBPEMEHHO NPHMEHATD
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TEPMOJTIOMHHECLEHTHBIH, KaJHH-aprOHOBBIH U TPEKOBBIi MeTOnbL. EcTe-
CTBEHHO, 4TO NDH COBMAJGHUH TONYYEHHBIX PA3HBIMH METONAMH pe-
3y/JbTATOB  JOCTOBEPHOCTb BO3PACTHbIX ONpeNeJNeHHH pe3Ko BO3-
pacraer.

BaxHoe 3HaueHne uMeeT NOBOJIBHO MANOH3BECTHBIN TPEKOBBIi
Meron. OH OCHOBBIBaeTCs Ha CNIOCOBHOCTH MUHEDPAJIOB COXPaHATh B Te-
HEHHE LTUTETbHOTO BPEMEHH B BH/€ PAXHALHOHHBIX HAPYIIEHH 3Hep-
THIO, BBILEJIEHHYIO OCKOJIKAMH MPH AeseHun ypana. OCHOBHOe npeumy-
UIECTBO TPEKOBOTO METO/a COCTOUT B LIHPOKOM 1MANA30He BO3pacCTHbIX
OTpENe/ICHHH, 2 €ro HeJOCTATKOM SIBJISIETCS OrpaHHYEHHbL Ha6op
TPHTOLHBIX A5t OnpejesneHysi OOBEKTOB HCcae0oBaHUs. Jleqo B TOM
4TO NS HALEXHOTO NaTHPOBAHUs KOHUeHTpauns 23U B munepanax
ROJXKHA GBITh Bhilne, yem 107°. Tlo sToii NPpHYUHE IPUTONHBIMH 06 BEK-
TaMH NaTHPOBAHHUSA ABJIAIOTCA NMPEXIE BCErO BYJNKAHOT€HHBIE o6paso-
BaHHs, B 4aCTHOCTH BY/IKaHHYECKHe Menabl. TpeKoBbll MeTos yCIeurHo
TIPUMEHSIJICST B XPOHOCTPATHIPAa(PHUECKHX LensiX HA SIMOHCKUX ocTpo-
Bax u wro-socroke CIIIA. B nocneagnue rogni NPOBEAEHbl TINATEb-
Hple ncceaenoBanns B Ilonto-Kacnuiickom pernone (Tamseii, 1984:
xo::;::, 1984), B pesysbrare uero cosgana ocHoBa mmh:ozmav::mu
CKOH LIKa/bl MO3AHero Kaino3os. BoabuwinM npeumyuectsom merona
fABJISIETCA BO3MOXKHOCTb JATHPOBAHHBIE MM MHHEDABl MapasesbHO
AATHPOBATb Ka/HMH-aproHOBLIM H TEPMOJIOMHHECUEHTHBIM METO-
AaMHu.

B nocnenuee necsitunetne npeanpuHsaTH Cepbe3Hble MONBITKH BHEJ -
PEHHsl B T€OJIOrHYECKHE HCC/eN0BAHHS OBOJIBHO LIHPOKO MPHMEHsIe-
MOro B apXeoJOrHu TepMOJIOMHHECUEHTHOro MeToaa. CYILIHOCTb
TEPMOJIOMHHECUEHUMH, KAaK YaCTHOTO CcJyuasi JIOMHHECUeHLHH, cO-
CTOHT B OCBOGOXJAEHHH NPU HarpeBe 3amnaceHHOH MHHEPAJOM 3Hep-
THH B BHJE JIOMHHECUEHUMH. YCTaHOBJIEHO, YTO HHTEHCHBHOCTb Tep-
MOJIIOMHHECLEHINH MHHEepaJa MPONOPUHOHAIbHA YHCIY 3JeKTPOHOB,
3aNMacCeHHbIX MOA BJHMAHHEM DAaAMOAKTHBHOrO o6syueHusi. UYwucso
S/IEKTPOHOB, B CBOIO Ou€pejib, MPONOPUHOHANBLHO IOIIOWEHHOH KpH-
CTaJIOM f103e. 3anaceHHas MHHEPAJIOM CBETOCYMMa SIBJASIeTCS ¢dyHK-
UHEH BPEMEHH W HHTEHCHBHOCTH DPalMOAaKTHBHOTO OOJAyYeHHs. 3Has
TNOCJCAHIO, MOXHO BBIYHCIHTbL BPEMSI OGJYUYEHHSI 10 YDPaBHEHHIO:

/= AkkymynnpoBannasi fosa (pan)
Cxopoctb 3amacennsi (paa/rog)

[Tonyuennoe Takum o6pasom Bpems 006/1y4eHUST MOXKET G6biTh BO3-
PacToM H3y4YeHHOH TOJIULH, €C/IH IO TMONAaaHusl B Hee MUHEpPasa B TOM
NIPOH3OLINIO TMOJHOE CTHPAHHE HAKONJEHHOH paHee CBETOCYMMHI.
B nocnennne roabl ony6nukoBan pAN craTel, TNMOCBSILIEHHBIX HcCJe-
AOBAHHIO MPUPOAHBIX hAKTOPOB, cTUpalowKHX cBeTocymMmy (ITyHHHHT,
Paykac, 1983; Hiitt et al., 1982; Wintle, Huntley, 1982). Vcranos-
JIEHO, UTO OCHOBHBIM M3 HHX SIBJISIETCS COJHEUHasi paJHaLus, OCO-
GeHHo ee yabTpadHoseToBas Komnonenta. CornacHo 9TOMY NpPEAINoJo-
KEHHIO W TIPOUCXOJHT BbIGOP 00LEKTOB naTupoBanusi. Hakonsenunsii
ONBIT MOKa3blBaeT, 4TO OGEeCNeYeHHe <«HYJb-MOMEHTa» HauboJee
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fOMHO BBIAEPXKUBAETCH NpPUH (POPMHUPOBAaHUH cybGaspasbHbIX OTJOXKE- .
nuit. [lo sToft mpuunHe ocHOBHOe KosuyecTBo TJI ompenenenuit Bbl-
1OJIHEHO N0 JéccaM, AaTHPOBKH KOTOPbIX GOJbIIMHCTBO HCCAeAOBATE-
Aeit cuuraer pocratouHo poctoBepubimu (Wintle, Huntley, 1979;
1982). J10oBOJIbHO NOCTOBEPHBIMHU [Jisi NIATHPOBAHHUS SIBJASIOTCHA TaKXke
BOJIHO-JIEIHUKOBbBIE OTJIOXKEHHS] H3 apKTHueckKux padoHoB (Punning,
Raukas, 1983), Tak kak B BBICOKHX LIHPOTAX OCANKOHAaKOMJEHUE
NpakTHYECKH LIEJIHKOM MPOHCXOAMT B JIeTHee BpPeMsl BO BpeMs MOJAP-
HOTrO JHSI, B YCJAOBHSIX HHTEHCHBHOTI'O YJbTpa(HOJeTOBOro 00Jy4eHHS.

TJI-MeTOA MOKa ellle MaJio NPUMEeHsJCs A1 JaTHPOBAHHSA 03€PHbBIX
otnoxenndi. HauGosee n0CTOBEPHBIMH, BHAHMO, OYAYT AaTHPOBKH
OCaJKOB TeX MPHJIEIHUKOBBIX 03ep, B KOTOpble O6JOMOYHBIA MaTepHas
1IOCTYNMAEeT OTHOCHTEJNbHO TOCTENEHHO, W OT/eJbHble MHHepaJ/bHble
Y4ACTHLBI AOCTATOYHO JAOJr0 HAXOAATCH MOJ BJHSHHEM COJHEYHOH
pagnauud. IlepcnekTHBHBIM MOXKeT ObiTb npumeHeHue TJI-merona
TaKXKe K JAaTHPOBAHHIO JOHHBIX OCaAKOB KpYHHbIX 03ep. Ho TpyaHo
npeacTaBuUTh ceGe MEXAaHH3M ITOJHOrO CTHPAHUSA JPEBHEH CBETOCYMMbl
IPH HAKOMJIEHHWM ‘MHUHEPaJIbHBIX OTJOXEHHH B MasJeHbKHX O3epax.
Kpome HeompenpejieHHOCTH B OOeCleUeHHH <«HYJIb-MOMEHTa» INpHME-
Henue TJI-meTona B n1aTHPOBAHHH 03ePHBIX OCAAKOB YCJIOXKHEHO ellle
BECbMAa BEPOSITHBIMM [TPOLleCCaMH MUTPAHH PAJHOAKTHBHBIX H30TOIOB
B pa3pe3ax 03epHBIX OTJ0XeHHH. 1o pa3paboTKH 06OCHOBAHHBIX KPH-
tTepueB npumeHeHus TJI-meTola K MONy4eHHBIM AATHPOBKAM HaMo
OTHOCHTBCSI BeCbMa OCTOPOXKHO.

B Hacrosilee Bpems s JaTHPOBAHHUS TJIEHCTOLEHOBBIX U rosole-
HOBBIX O3€pHBIX OTJIOXKEHHH LIHPOKO IPHMEHseTCs PaAuOYI/IePOAHbIH
meton. Ero pasBuTHIO NOCBALLEHO MHOTO HecaenoBauui. Paspabotansl
pasHble METOJHYeCKHe MpPHEMbl U MONpaBo4Hble TaGJ/HIIbI, o6ecrneun-
BalOLKHE XOpOollee COrjacHe MeXAY paiuoyraepOAHbIM H HCTHHHBIM
Bospactamu. EcrecTBeHHO, YTO METOA MOXHO YCHEIIHO IPHUMEHATb
TOJNIBKO B TOM CJyyae, eclid cOoOJI0O/leHa OCHOBHASl €ro MpenochiiKa,
COTJIaCHO KOTOPO#H moc/je BBIXOAA YrJepoacoaepiKallero o6bekra U3
06MEHHOro pesepByapa H3MeHEHHe H30TOMHOrO COCTaBa yrJjepoja
IPOUCXOAHT TOJIbKO M3-3a pacnana uszortona '*C. B nepsom mpu6iu-
KEHHH 3Ta MPeAnochlika cobiionaercs B obpaslax JpeBeCHHb HJH
MOILUHBIX MMJacTax TOPpMAHBIX OTJOXeHHH. B 03epHBIX OT/10XKEHHSX,
KaK MpaBuI0, BCTPeuaeTcsl paccessHHOE OpraHHuYecKoe BelecTso (61o-
JIETPHT), KOTOpPOe B GOJIbIIHX HJIH MEHBIIHX KOJHYECTBAX BXOJHUT B CO-
CTaB MHHEpPOreHHbiX OTJoxeHH#. [Ipu paTHpoBaHuH GuOZETpHUTA
BCErjga OCTaeTCA OTKPbLITHIM BOMPOC O COOTHOLIEHHH HHCHTHOTO M Mepe-
OTJIOXKEHHOro AerpuTa. [To3ToMy ecan npyu paguoyraepoIHOM AaTHPO-
BaHHH TOP(SAHHUKOB M JPEBECHHbI OCHOBHBIM OTKJOHeHHeM '*C-Bo3-
pacTOB OT HCTHHHOTO SIBJASIETCS OMOJIOXKEHHE, TO NPH HCIOJAb30BaHHH
JIETPUTOBOTO MaTepHasja pe3Ko BO3pacTaeT H MNPOTHBOMOJOXKHAfA
BEPOSITHOCTb, T. €. yIpeBHeHHe 06pa3loB.

UccaenoBanus mHorux astopoB (IlyHuuur, u ap., 1982; Donner
et al, 1971; Donner, Jungner, 1974; Hakannson, 1979; Olsson,
1979; Stuchenrath et al;, 1979) nokasbiBaioT, YTO OCHOBHBIMH HCTOU-
HHKaMu OMHGOK NpU paLluOyrIepoOLHOM JAaTHPOBAHHH ABJSIOTCA reo-
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XMMHYECKHE U reoJioruueckie ¢GakTtopbl. [eoxuMnueckue tdhakTopsl Ha-
PYLIAIOT paBHOBecHOe pacnpenesenne '“C B pasHbix yacTsix 06MeHHOro
pesepsyapa. OCHOBHBIMH MOMEHTaMH MOMHO CYMTATH 3aMeJIeHHbI i
nepedoc CO, B ryyGHHHbIE CJOH BOJOEMOB M YCBO€HME MOABOAHBIMH
PacTeHHAMH PACTBOPEHHOTO B BOZE 6uKap6OHaT-HOHA, KOTOPBIH 060ra-
II€H JIETKHMH H30TONAMH yriaepoja. [Tepsbiit pakTop Becbma cylue-
CTBEH NpPH NaTHPOBAHMH TMYGOKHX CJI0EB OKEAaHOB, HO B HeTJYGOKHX
BOLOEMAx OH cKasblBaercst Menbule. Kak mpaBumio, B BOAHOHN macce
03ep 6aarogapst JOBOJbHHO XopouleMy nepeMeliMBaHHIO He BOSHHKAET
rpajnenta B pacnpesesesnu "*C no Beprukanu. Oanako BO3MOXKHBI H
HCKoueHnsi. Tlpumepom Tomy — 03. Ynencén ua o-pe Totnanpg .AIm-
kannson, 1979). He6oapmoe (1.5 ra) u orHocuTesbHO ray6okoe
(10 20 M), OHO HMeeT BbiCOKHe 6epera u NOJHOCTBIO OKPYXKEHO JlecoM
Ouenb nuskue Beanunusl A '*C B nouHON pactuTenbHocTH (120—
150 %) mo cpaBHennio ¢ wHasemmuol (390—430 %) C. Xokanucon
o6bsicaser neduuntom “C B PaCTBOPEHHOM YIJIEKHCJ/IOM rase B Tiy-
OMHHBIX CJOAIX BOLOEMA.

moamm CYULECTBEHHBIM MCKaXaloIUM (HaKTOPOM sIBJSIETCS s dekr
«IKECTKOH BOABI», COCTOSILIMH B aCCHMHJALMH TOXBOLHBIMHU pacreumu-
sIMH GHKap6OHAT-HOHA C HePABHOBECHBIM coepxanuem *C. U3Bectuo
(Miller, 1960), uto CO, u HCO; ACCHMHJIUPYIOTCSI B 3HAYUTEIbHBIX
KOJMHMYECTBAX KODHSIMH DPaCTEHHH H HaKaMJHBAOTCH B CTEOASX H
JHCTbAX B BUAE Caxapa, GefKa U OPraHHYeCKHX KHCAOT. DTO 3HAUMT
ITO pacrenusi, obuTalOLlHe HA NPEBHHX KapGOHATHBIX nopoaax HaH
B BOJloEMAax C KE€CTKOH BOAOH, BO BpeMs >KH3HeLeSATebHOCTH obora-
aloTCsl APEBHAM yrjepoaoM M, COOTBETCTBEHHO, B 3THX pacTeHusix
pesko cHuxaercs copepxanue *C (ITynnuur, 1970).

Buusinve storo sddekra meranbuo HccaenoBaHo B o3epax Puu-
JAAHIKH W Ha 0-Be ['OTJIaHA, OTIMYAIOUIHXCH BBICOKHM comepXKaHuem
6rukap6oHaTa, BBILEJSOUEHHOTO U3 Kap6oHaTHbIX nopon. B os. Csayna-
A/IAMITH, B CeBEPO-BOCTOUHON DPUHAAHANM, Iae COlePIKaHHE KaJsblUs
B BOA€ LOBOJILHO BBICOKOe (8.2 mr/a), panuoyrieponHslii Bo3pacr
LOHHBIX OTJIOXKeHHH, Mo Muenuio H. lonnepa u X. IOuruepa (Donner
Jungner, 1974), npeBblmaer na |—3 THIC. JIeT HeHCTBHTENbHbIN
BO3pacr.

C. Xoxaucon (Hakannson, 1979), CpaBHHBas comepxanue '“C
B COBPEMEHHbIX MOJABOJAHBIX M HA3€MHBIX PACTeHHSIX, He YCTaHOBHJ
OWYTHMOH Da3HHLbl MeXay cofepxkaHuem '*C B 03epax C BBICOKOH
W HH3KOH KapGOHATHOCTBIO, HO BBISIBHJ YAPEBHEHHE HHIKHHX TOPU30H-
TOB JIOHHBIX OT/NIOXeHHA. DTO 3acTaBasieT AymaTh, 4TO Ha nepBbIX
CTalusiX PasBHUTHS O3ep BblllleslauHBaHHe KapGOHATHBIX nopox H3
MODEH MPOHCXOAHIO Gosiee HHTEHCHBHO. CalelyeT OTMeTHTD, YTO Hapy-
LICHHE PABHOBECHS! MEXY OTAEJbHLIMH PE3ePBYyapaMH BHOCHT GOJIb-
LHE OTHOCHTE/IbHbIC HCKaXKEeHHSI B LATHPOBKH MOJIOABIX 0o6pasuos
TaK KakK abCOJIIOTHAs OwubKa MOXKET 31ech LOCTHrATH 5700 Jer.
C noBbllIeHHEM HCTHHHOrO BO3pacTa OTJIOXKEHHH OTHOCHTeNbHAs
OIIHGKA NaTHPOBOK yMEeHbLIAETCH.

HauGonee cepbesnnie omn6ku BwisbiBaiorcs nepeMelHBaHHueM
NEPBHYHOrO NETPHTOBOrO MaTepHasa C NPHBHECEHHBIM, BbiLe/eHHe
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KOTOPOTO MpPEeNCTABJSET OUEHb CJIOXKHYIO, 8 3a4aCTYI0 HEPA3PELHMYIO
anpauy. M. Ounccon, Hampumep, HCcjaefoBasa BJIHsiHHE TPHBHOCA
8 03epHbIe OTJIOXKeHHs rpaduTa U3 Maneo30fCKUX NOPOA. XUMHUECKUH
#HaJM3 NOKasaJl, UTo JAPEBHHH yrJjepoa cocTaBJjsieT B o6pasie 3HauH-
TeJbHYIO J0JI0, BHI3LIBAsl €ro yApeBHEHHE Ha HECKOJIbKO ThICAY JIeT
(Olsson, 1979). Ouenutb BKJIaj NPHUBHECEHHOrO AETPHTOBOrO Mare-
pHasia mouTH HeBO3MOXHO. MccsieoBanHe JOHHBIX OTJOXKEHHH BOCHMH
o3zep Puuaauauu (Donner, Jungner, 1974) nmokasaJio, 4T0 HaKOIJe-
HHe OPTraHHYeCcKOro JeTPHTa B HHUX JOJKHO ObJIO HAuaTbCsl BCKOpe
nocje Aerasiiyaliyy H3yueHHOrO peruosa, 1. e. He paHbue 10200 net
Ha3aj, TeM He MeHee NMOYTH Bce nojydyeHHble '*C-gaThl npeBbnalOT
npeanoJaraeMbii BO3pacTt, a moJydyeHHbll Boszpact no osepam Co-

Mepo Awm 600 = “wmmv u [Nannuenamnu (20 800 = 1300) ykasbiBaioT

Ha MNOAABJIAIOMIYIO poJb Gojee APEBHUX MeXCTaauanbHbIX (mepsi-
NOXbOJIACKHX) OPraHHYeCKHX OCTAaTKOB B COCTaBe GHOJETPHTOBbLIX
cl0eB B JOHHBIX OT/OXeHHAX o3ep. CH/lbHOe 3arpsi3HeHHe Jerko
pacno3HaBaeMo, M TaKHe NATHPOBKH MOXKHO HCKJWOYHTb. Boabuyio
CNIOKHOCTb MpeAcTaB/sieT cjayyal, KOrja pas3jiMuHs He TaK BeJIHKH
M pacnpejesieHHe NPHBHECEHHOr0 NMOCTOPOHHEr0 MaTtepHaJa 1o BceMmy
BEpTHKa/JbHOMY paspe3y Gosee UM MeHee paBHomepHoe. Ocobyio
OCTOPOXXHOCTb Tpe6yeT NaTHPOBAHHE O3€PHBHIX OTJOXEeHWH BOJHU3H
yCcTheB P€K, NOCTOSTHHO MPHHOCSALIUX B 03€pa B3BELIEHHOE OpraHHye-
ckoe BetilecTB0O. OCHOBHBIE MYyTH 3arpsAA3HEHNs! AETPHTOBOrO MaTepHaJsa
nokasaHsl Ha puc. l1.

UTo6bl UCKJIOUHTb MJIH YMEHBLIUTDb BJHSAHUE BO3MOXHOro 3arpss-
HeHusi 06pa3LoB, B NMPAKTHKE PaAMOYIJepOLHOro NaTHPOBAaHHA pas-
paboran psin MeronoB. Hanpumep, aja H3BJieueHHS NMPHBHECEHHOrO
rymyca MpPUMEHSIIOT LeJo4YHyio o6paborky o6pasuos. Cosnajgenue
BO3pPacTOB HEpPAacTBOPHMOH H pacTBOPDHMOH B ILE€JOYHOM pacTBope
¢pakuui, OLHAKO, He/Nb3sl €llle CYHTATb KPHTEPHEM IOCTOBEPHOCTH
MOJIyueHHLIX pe3y.bTaToB. B Jsureparype onucanbl cayuau (Olsson,
1979), xorma copnamamowmue no obeum ¢pakuuam '*C-pospacThl
npeBbllany ucTuHHbA Ha 1000—2000 ner.

BblgenTh U3 HETPUTOBOrO MaTepHaJ/a NMpPHBHECEHHbIH BTOPHUYHBLA
KOMIMOHEHT BecbMa cjoxHo. X. A. Apcnanosbim (1971) npeanoxed
cnoco6, COCTOSUINN B pa3fe]bHOM JaTHPOBaHUU KpynHoil (> 0.25—
1.0 Mmm) u menkoil (< 0.25—1.0 mM) ¢dpakuuii OMHOro ¥ TOrO XKe
ob6pasua. IIpucyrcrByoline B o6pa3lle KOPHH H KOpeIUKH, BXOASALIHE
B COCTaB KPYNHOH ¢dpaKuyH, A0JKHBL HMeTb 6oJiee MOJIOJ0H BO3PACT.
IT10T crnoco6 MoxeT GbiTb BecbMa 3(GHEKTHBHbIM, €CJH OCHOBHBIM
MCTOUHUKOM 3arpsi3HEeHHs SIBASIOTCSE KOPHH pacTteHuil. OgHako ecniu
NMPUBHECEHHLIH MaTepHas Obll TPAHCNOPTHPOBAH BOAOH, TO, Kak
NpaBuJIO, OH Gojlee MeJKOIUCHEPCHBIH, U MOJyYyeHHbl 3P deKT MoxeT
6bITh TPOTHBOMOJIOKEH oxugaemomy (Stuchenrath et al.,, 1979).
[TockoabKy H36aBUTLCS OT NPHBHECEHHOTO MaTepHaJa TPYLHO, 0COGYI0
Ba>KHOCTb NpHOGpeTaeT MpeiBapHTENbHOE YCTAHOBJIEHHE ABTOXTOH-
HOCTH patupyemoro marepuana. O6 3TOM MOXKHO KOCBEHHO CYAHTb
10 TEKCTypaM HCCJeAyeMOH KOJOHKH JOHHbIX OTJIOXKEHHH, M0 THApO-
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Puc. 11. ViamMeHeHHe H30TONMHOrO cocTaBa JETPUTOBOrO MaTepHaJa.

JIOTHYECKOMY pPeXHMYy 03ep H T. A. ['eoXMMHUECKMH H H3O0TOMHBIH
aHa/U3bl MHUHEPOTeHHBIX H KapOOHATHBIX OTJOXKEHHH I[103BOJSIOT
CYAUTBb O XXECTKOCTH BOJBI B najeobacceiine. B utore MOXHO cKasartb
4TO, HECMOTPS Ha MHOTHE YCAOXKHAIIKE (haKTOPH, vmhsowgmvonmzm
METOA SIBJSAETCS OCHOBHBIM H TIOKa CaMblM HAaJeXHbIM METOLOM
AATHPOBAHHS O3EPHBIX OTJIOXKEHHH To/oleHa, B MeHblIeHd mepe —
naeficToueHa.

B nociegHue roAbl HOMEHKJATypa METOJAOB YCTAHOBJICHHMHA CKO-
POCTH OCAJKOHAKOMJEHHUsI B 03epax AOMOJHHIACh HOBLIMH MepCHekK-
THBHBIMH MeTonaMHu. Meron paanoaktusHoro csuuua (2'°Pb), npen-
jgoxeHHpl C. KpulIHAacBaMH ¢ coaBTOpaMu Axlm::mmémE%, et al.
1971), Obl1 npuMeHeH ANsi AATHPOBKH JOHHBIX OTJIOXEHUH nmnjuo“
peukoro Pasausa (MopunGepr, Crpasunckas, 1984). Hsyuenue pac-
npenenenusi 2'°Pb nossonsieT DaTHPOBAThL CJOH, HAKONHBIUHECS 3a
nocjaennre 100—150 jner. DTo HmeeT mepBOCTENEHHOE 3HAYEHHE TPH
H3YUeHHH NMPHTOKA B 03€Pa TEXHOTEHHBIX BeulecTB. MeToa OCHOBaH
Ha& TOM, 4TO NPH PAaLHOAKTUBHOM pacrnazxe ypana (#**U) B aTmocdepy
MOCTYMAaeT ra3 panoH, KOTOPHIH yepe3 cepHI0 KOPOTKOMHBYILHX H30-
TONOB MNpeBpauiaercss B paanoakThpHbi ceuuen (2'°Pb). Cauuen
BBIMBIBAETCS H3 aTMOC(epbl M IMONajaeT B O3€pPHbIe OTJOMXKEHHS.
Ecit 971 OTI0XKEHAS NPeACTABASIOT COGOH 3aKPHITYIO CHCTEMY, T. €.
B HHX OTCYTCTBYET MOCTCEAMMEHTALHUOHHASI MUIPALUst PadHOreHHOrO
CBHHLLA, TO CONepxKaHHe 210Ph naer undopmaunnio o6 uX BoO3pacTe
Axtusuocts *'°Pb B ocamkax co BpemeHeM 6BICTPO Ssm:vEmmaom
A:mwsom _woa<vmn:mbm 20ph cocramasier 22.3 roaa).

a3paboTaHO HECKOJIbKO M i
wann POP (Robbins, Edington, 1975; Smith, Watten, 1980; Do
. , gton, 5: Smith, Watten, 1980; Domi-
nik et-al., 1981), no3BoONAIOLIUX BEIUHCAATE CKOPOCTh CEAHMEHTALNY
M CTPaTHOHUHPOBATH AOHHBIE OTNOXKEHHS. Ecau NpeanosoxHuTb, 4TO
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nputok 21°Pb (P) ® CKOPOCTb CeAHMEHTALHH otaoxenuit (V) Gblnu
3a nocaennue 100—150 seT NOCTOSTHHBIMH, MOJy4aeM

A Suumz M A;

rne A (1) — ynenbnas aktuptocts *'°Pb B ocajkax Bo3pacToM [ /e
A — noctosinuas pacnana 2'°Pb; A’ — «npHKpenJeHHas» aKTHBHOCTD
20ph  pzBanHasi pacnagoM 22°Ra, comepikaulerocsi B HCCaELyeMOM
coe. JIisl yCTAHOBJIEHHAsI BeJHUHHBI A’ HA0 B HCCHIEAYEMbIX obpa3uax
oTpeleNuTh COEpKanKe PajoHa.

Ecau yaenpuas aktuHocTb *'’Pb B MOBEpPXHOCTHBIX CIOSX npu
HaMeHeHHH P u V SIBASIETCs TOCTOSIHHOM, TO MPH TaKO# MOJeJH Bo3pacT
OMpeaeJeHHOrO €105 MOXKHO BBIUHCAATH MO GopMyJe

rae A, — yaenbHas akTuBHOCTD *'°Pb B MOBEPXHOCTHBIX OTNOKEHHUSAX,
a A, — aKTHBHOCTb Ha Fy6HHE, KOTOPas BBIPAXKAeTCsl [0 OTHOUICHHIO
TBEpAOro BeLIeCcTBa (r/cm?).

Eci MOCTOSIHHO BeJHUHHOM sIBAsAETCH P, HO CKOPOCTE CeIUMeNTa-
uuu (V) mensiercd, TO

m”lul _ZM\_|V

Ay A4,
rpe SA — cymmapias kouuentpauusi *'°Pb B H3yuaemoit KosoHKe
Avmn:\azi u SA, — OHA XKe HHXKE HCCNeLyeMOro CJiofi.

Jlns BHIGOpa NOAXOAsALIEdl MOLENN HALO YHUTBIBATH YCIOBHHA
ocanKoHaKomenus. JlokazaHo, 4TO NPy GAArONPHATHBIX A METOAR
yCJ0BHSAX 0CAAKOHAKOMIeHHS (TOCTOAHHAS H OTHOCHTE/ILHO 6oabLiasi
CKOpPOCTb) OMIHGKH B ONpEJIeeHHH BO3PACTa OTIAENBHBIX CNOEB HE
npesbimaiot 5 % (Dominik et al., 1981). Ecau pasdble MOJ&H 130T
pasHbie Pe3yJibTaThl, TO 9TO YKA3bIBAET HA PE3KHE H3MEHEHHS B HCTO-
pHH Da3BHTHA 03epa.

Hapsiny ¢ ycTaHOB/I€HHEM pachpeieneHHs 219Ph B KOJOHKAX JIOH-
HBIX OCAJKOB L€1eco06pa3HO ONpeNesisiTh U aKTUBHOCTD 137Cs. Tloka-
sano (Francis, Brinkley, 1976), yro B MOpECHOBOAHBIX BojgoeMax
137Cs copbupyeTcss Ha OCAXKIAIOMWHUXCH MHHEPAJIbHBIX HaCTHLAX M
HAKATUIMBAETCS B IOHHbIX ocaakax. MiMes nonublii mpod /b M3MEHEHHS
akTHBHOCTH '¥7Cs, MOXHO MO OTAC/AbHbIM THKaM CONOCTABATbH HAKOM-
JleHyie C0EB HA POTSKEHUH MOCJEeAHUX aecsiTuneTuit. Cieayer oTme-
THTb, UTO B GOJBIIHHCTBE CAYYdeB YETKO BbHIAGACTCS TOJBKO IHK
187Cs, coorpercTybomuii 1963 r. OcrasbHble TMHKH pasMasaHbl H
UIEHTHUIHPOBATE HX TPYAHO.

BoJibiioe BJMSHWE Ha JOCTOBEPHOCTb [AATHPOBAHHUS MO 210pp
u 137Cs uMeeT MOCTYIUIeHHe 3THX H30TONOB ¢ BOLOCGOPHOH MOLLAAHN
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BO B3BeleHHOM BHjae. I/l yCTAHOB/JEHHS 3TOro . BJAHSIHHSI BeCbMa
MHGPOPMATHBHBIMH SIBJISIIOTCS [I0JIHBIE TPO(HAN CONEPIKAHHS B 0CaaKaX
37Cs (Schell, Neviss, 1983).

ManeomaruuThbiii MetTon

MHOrouHcIeHHBIMH HCC/IEIOBAHHSIMHU TI0Ka3aHO, YTO HANPAB-
JIeHHe  OCTATOYHOH HAMarHHYeHHOCTH JOHHBIX OCaAKOB, KOTOpOe
OTpeensieTcst ¢ MOMOLIbIO BbICOKOUYBCTBHTEJNbHBIX MarHHTOMETPOB,
COBMajaeT ¢ HanpaBJeHHWeM JOKAaJbHOTO Te€OMAarHUTHOrO MOJf BO
Bpems o6pas3oBaHusl ocankoB. [TOCKOJBKY €JiOfi HOHHBIX OTJIOXKEHHH
MOIUIHOCTbIO B HECKOJIBKO CAHTHMETPOB ( HMEHHO TAKOB OGLIUHO pasmep
najieoMardiuTHoro o6pasua) obpasyeTcst B TeueHHE JIHTENBHOTO
BPeMEHH, HampapJieHHe HaMarHH4YeHHOCTH o6paslua COOTBETCTBYET
CpellHeMy HamnpaBJEeHHIO TE€OMAarHUTHOrO TMOJS 32 3TOT BPEMEHHOH
uuTepBas. Ilo naHHBIM crapeHIIMX reOMarHUTHbLIX O6GcepBaTOpHIl
(Traknx kak JIonaonckas u [Tapuxkckas), yryioBsle napaMeTpbl J10Kadb-
HOr0 reOMarHUTHOrO NoJsi (CKJIOHEHHe W HAKJOHEHHE) HCHBbITHIBAIOT
KBa3HWNEepHOHUECKHE U3MEHEHHS C aMIVIUTYJOH [0 HepBbIX AECATKOB
rpagycoB H C NpPeANOJaraeMbIMH <«MePHOLAMH» TMOPAAKA COTEH—
nepBbiX Thicsiu jieT (fHosckui, 1978). HMayuus uamenenue nanpasJe-
HUSI HAMarHHYeHHOCTH CepPHH 06pa31ioB BIOJb KOJIOHKH JAOHHBIX OTJIO-
KE€HMH, MOXHO NOJYYHTb HHGOPMALHIO O BPEMEHHBIX H3MEHeHMSX
HanpaB/JeHUs] JOKaJbHOrO reoMarHuTHoro mnojs. CrTaTHCTHUECKH
060CHOBaHHAas KapTHHa H3MEHEHHH HanpaBJ/IeHHsI FeOMAaTHUTHOTO MOJA
NaeT BO3MOXHOCTb CyAHTb 006 OTHOCHTEJNBHOM BO3pPacTe O3€PHBIX
orjoxenud (Jrving, 1964; Xpamos, Lanno, 1967; Xpamos u ap..
1982). Ilpu nmaneoMarHHTHOM H3YUEHHHW O3€PHBIX OCANKOB JOJXKHA
ObiTb HM3BECTHA OPHEHTAUMs] 06Pa3LOB OTHOCHTEJbHO APYr APYra
H BeCbMa XKejlaTeJbHO 3HaHMe HMX abcoJIoTHOH opueHTauuu. [Ipw
O0T6Ope KOJIOHOK C ITOMOLLbIO YAAPHBIX TPYOOK O6LIYHO CO6JI0AaeTcs
OpPHEHTAUHSI «BEPX—HH3» W B3aHMHasl asHMyTajbHAs OpPHEHTaLHUs
o6pasuos. OTcyTcTBHE B 3TOM cjyuyae aGCONIOTHOH a3MMYTaJlbHOI
OpHEHTAlHH HEeCKOJNbKO CHHXKaeT HHMODMATHBHOCTbL MeToja. 3a-
pyGexubie uccnenosatenn (Kpuep, 1981) ucnoabdyior aasi or6opa
0o6pasuoB nHeBMaTHuecKylo Tpy6ky Makepeca (Mackereth, 1971)
1 aHajoruunbie emy cucrembi (Lund, Banerjee, 1979), kotopnie
MO3BOJISIIOT MOJYUHTh TaKXXe H a6COJIOTHYIO a3MMyTaJibHYIO OPHEHTa-
U o6pasuos.

Pe3ynbraTel maseoMarHHTHbIX HCCAEA0BAHHI KOJOHOK JOHHBIX
OTJIOXKEHHH OOBIYHO MPeACTaBASIOTCS B BHAE rPadHKOB 3aBUCHMOCTH
CKJIOHEHHS!, HAKJIOHEHHS M BEJHYMHBl OCTATOUHOH HAMarHHUYEHHOCTH
06pasuoB OT HX MNOJOXKEHHA B KoJoHke. [lepBble aBa napamerpa
ofyc/0BJieHbl HanpaB/JeHHeM JOKaJbHOTO APEBHEr0 reoMarHHTHOTO
noJist; U3MEHEHHE XK€ BeJHYMHbB HaMarHHUeHHOCTH OTpayKaeT H3Mme-
HeHHs B COCTaBe, CTPYKTYPe ¥ KOHLEHTPALHWH MarHUTHHIX MHHEDAJIOB,
a Tak)e B KaKOH-TO CTeNeHH H3MEHEeHHS HampsKeHHOCTH reOMarHur-
Horo mnoJss. Paspewamowas cnoco6HOCTb MaseOMardHTHOTO METONE
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110 BO3pacTy OOBIUHO COCTaBJISAET OT HECKOJNbKHX COTEH [0 HECKOJbKHX
ThiCAY JIeT.

Jlas crpaturpaduueckoil KOppeJasilud O3€pHbIX OTJIOXKEHUH TroJo-
ILlCHOBOr0 BO3pacra ouyeHb Ba*KHO OUEHHTb pa3Mmepbl o6sacTu, B Nnpe-
AeNax KOTOPOH M3MEHeHHs] TeOMAarHWTHOTO MO0Jist B HHTepBaJax Bpe-
MEHU OT HECKOJbKHX COTEH 10 HECKOJbKHX ThICAY JIET MOXHO CUHMTATh
CHHXpOHHBIMH. Pa6oramu nocnennux pecsatugetruit (Kpuepa, 1981)
I0Ka3aHO CXOACTBO XapaKTepa W3MeHeHHil mapaMeTpPOB HaMarHHWYeH-
HOCTH. IOHHBIX 0caaKoB o3ep Aurauu, I'penvn, @panuun, Ueelinapuu,
[Monbwu, OUHASHAMY U HEKOTOPBIX IPYTHX paioHoB. KpuBbie H3MeHe-
HWA CKJIOHEHHS HaMarHUYeHHOCTH HMeET KBa3HCHHYCOHLAJbHBIH
xapakTtep ¢ «nepuofom» okosao 2700 ner (Bo3pacT oueHHBaJCA
C NMOMOWIBIO PaAHOYTJIEPONHOrO U NAJHHOJOTHYECKOTO MeTOLOB). ITO
1103BOJISIeT HaAesITbCsd HA BO3MOXKHOCTb MaJeOMarHUTHOH KOPpesiLuH
03€pHBbIX TOJIOLEHOBBIX OTJOXEHHH Ha pacCTOHHH A0 2 ThIC. KM.
OfHAKO KOJIHYECTBO KOJIOHOK, KOTOpble YBEeDEHHO COMOCTaBJAOTCS
C KOJIOHKOH o3epa Buugeépmup B Aurauu (npuHATOH B KauecTBe
majeoMarHMTHOrO CTpAToTHNA roJjoueHa EBpornbl), moka eute maJo.
[aneko He Bce 0cajKu MPUTOAHBI /151 HaJeOMarHHTHBIX HCCJIe0BaHHUH.
KpoMme Toro, TakoMy COMOCTaBJEHHIO 4acTo MellaeT 60Jb1Iol pa3époc
TOUEK, a TakKe BapHALHH CKOPOCTH OCAJKOHAKOMJEHHS.

Cpenu nposeneHHblX B nocjenHee spemsi Ha teppurtopuu CCCP
HCCIeIOBAHKN €CTh KaK MOATBEpIKAalollHe MOJenb, NPefJoXeHHYIO
K. Kpuepom, Tak u mnporuBopeuaiune ed. [Ipy H3ydeHHH NOHHBIX
otyioxenud Jlagoxckoro osepa (kosoHka 405) mnoayueHa KpuBas
M3MEeHEHHs] MAarHUTHOTO CKJIOHEHHs, COMOCTaBHMasi C COOTBETCTBYIO-
el KpuBo# aAnsl o3epa Bunaepmup. Takoe conocrapiieHde NO3BOJIHIO
ONpeNeNnuTh BO3PACT HECKOJbKHX crparurpacduueckux ypossed. On-
HaKo HekoTopble pesyabrathl B. B. Koderypbl He cormacylorcsi ¢ pe-
synpratamu K. Kpuepa. BeccrnopHo, OfHAKO, 4TO :mamozmﬁm:amzm
MeTOJ MOXeT GblThb NPHMEHEeH AJsl KOpPpe/sillHH 03ePHBbIX OTJOXEHHH
COCEHHX o03ep (3a HCKJIOUeHHeM pPaHOHOB KPYMHBIX MarHHTHbIX
anomasauii) (Lund, Banerjee, 1979; Creer et al., 1983).

OcratouHass HaMarHU4eHHOCTb M MATHHTHasi BOCIPHUHUMUYHBOCTb
B GoJiblileii CTeNeHU CBSI3aHbl C COCTABOM, CTPYKTYPOH H KOHUEHTpa-
M€l MArHUTHbIX MHHEpPaJOB B OCAaJKe, UeM C T€OMATHHTHBIM IIOJIEM.
VX MOKHO HCIO/b30BaTh AJsi KOPPEJSLHE JOHHBIX OTJIOXKEHHH B IIpe-
nenax oauoro Bogoema (Lund, Banerjee, 1979; Creer et al., 1983).
B xone uccienoBaHuii JOHHBIX OT/JAOXKeHHH JlamgoxkcKoro osepa BhbisiC-
HHJIOCb, 4TO BOGJH3M TPaHHLbl MO3AHEJEIHHKOBbIX JIEHTOUHBIX TJIHH
H TOJIOUEHOBbLIX HJOB B TpeX KOJOHKax Hab/ionajsoch yBeJHUEHHE
OCTaTOYHON HaMarHW4eHHOCTH. B ciywae, eciu Takoe yBeJH4Ye-
HHe OyJeT OTMeueHO W B JAPYTHX KOJIOHKAX, €ro MOXHO OyaeT pac-
cMaTpuBaTbh KakK crTpaturpaduueckuil penep, Tem 060Jee UTO H3Me-
pPEeHHE OCTAaTOUHOH HAMArHUYEHHOCTH He T[PeACTaBJsieT HUKAKOH
CJIOXKHOCTH.
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H3oronnbie nageoremnepartyphi

Bapuaunn crabuneHeix usoronos kucsaopona wu yraepona
B CTBOpKax (popamMHHHpep H3 TMYGOKOBOAHBIX MOPCKHX OTJIOMXEHHH
YK€ JIaBHO HCTIONB3YIOTCS /U5 H3YUEHHS NMPOLIIOTO MOPeH H OKEeaHOB.
BBy TOro 4TO CKOPOCTH CEAMMEHTALMM B MODSIX M OKeaHaX OUYeHb
HeGONbIIAs, MONYUEHHbIE H3OTOMHBbIE KPHBbIE MO3BOMSIOT BbISBHT
JHMIBb OOLIHE NaJeOKIHMATHYUECKHE H3MEHEHHSI 34 JJHTeJbHbIE npo-
MEXYTKH BpeMeHH. [1Ji51 BhISIBJIEHHS 3aKOHOMEDHBIX H3MEHEHHUH Mafeo-
reorpaguueckix ycaoBHuil 3a Go/iee KOPOTKHE BpeMeHHbIe HHTEpBaJbl
M3y4aioTcsi CTaGH/IbHblE H30TOMbl B XEMOTEHHBIX KapGOHATHbIX 03ep-
HBIX OTJIOXEHHSX.

Bapuaunn 60 u 6'C B 03epHBIX OTJIOXEHHAX HCMOMB3YIOTCS
AJist PEKOHCTPYKLUHH (DH3HKO-Teorpaduueckux YCJOBHH B MNepHOI
ocankoHakomjenuss (Maprtma u ap., 1981; Stuiver, 1970; Eicher,
Siegenthaler, 1976; Eicher, 1979). Usoronsl Kuciopoaa u yryepona
(GpaKUHOHHDPYIOTCA B NpPOLECCE PABHOBECHOH peAKLUH 0CAXKIEHHS
KapGOHATHBIX OTJIOXEHHH, KOTOPYIO MOXHO BBIPAXKaTb B BHJE:

CO; + H;0== H,COy== H* + HCOy == H* + CO2~ + Ca?* = CaCO,. (1)

YCTaHOBJIEHO, UTO pa3aeeHHe H30TONOB 3aBHCHT OT KHHETHYECKUX
napamMeTpoB PeaKUHH OCax[eHHs KapOOHATHBIX OTNOXKEHHH, uTO
MO3BOJISIET MePeHTH Ha (hOpManH3HPOBaHHble B3aumocessn. X. Kpeii-
rOM NPHBOJHTCA 3aBHCHMOCTb TEMMEPaTypbl OCAXKAEHUS xmm@o:m-
TOB (f) OT W30TOMHOrO COCTaBA OCAXAEHHOTO KapGoHaTa &'°Ocuco
n Boabl §'%0y,0: '

— 18
t=16.5—4.3(6"°0c,co,~6'°0y 0)+0.14 a;osaomla;o:wov. ®)

B Teuenue rosioneHa H30TONHBIH COCTaB MOPCKOH BOABI Obl1 Gosee
WM MeHee MOCTOSIHHBIM, HO B o03epax KoseGauusi 8'80yo 6bl1H, nO
BCEM BEPOATHOCTH, BECbMa 3HauMTeqbHbIMH. Ero KoHkperHble Besu-
YHHBl ONpEAJISIOTCS HM30TONMHBIM COCTABOM aTMOCGHEPHBIX OCALKOB
H TPYHTOBBIX BOJ, MCMIAPEHHEM C BOAHOH MOBEPXHOCTH W THAPOJOLH-
YECKHM DeXHMMOM BOLOTOKOB, BMalalollHX B o3epa. Bce 3tu mapa-
MeTpbl B OOJsblIed UM MeHblIel CTeneHH 3aBUCSAT OT KJAMMAaTHUECKHX
ycnosuit. Hanpumep, 1is aTMochepHBIX 0CafkoB DCTOHHH MPH H3Me-
HEeHHH TeMmmnepaTtypbl KonjaeHcauun Ha | °C ycTaHOBJEHO H3MeHEHHe
nzoronnoro cocraBa Ha 0.3°/y, (Baiikmas, 1979).

Becbma TpyaHoi#t 3ajauell siBAsieTCS BbisIBJCHHe BAHSHUS ucnape-
HUsl HA U3MEHEeHHe H30TONHOrO cocTaBa BOABL. [IpeanpuusTa nonbTKa
MOIEIHPOBaTh ITOT MPOLECC ANt BOJOEMA, C MOBEPXHOCTH KOTOPOro
npoucxonut ucnapenue (Stolf et al., 1979). U3otonubiii cocTas BOMIbI
B TAKOM BOJ0O€ME MOXKHO BbIpa)kaTh C/JEAYIOLIMM YpaBHEHHEM:

A18 V\°¢
#%0—a—o( 5 )

rie V u V, — KoHeuHblli M HauadbHbIH O6DBEMbl BOLB B BOJOEME:
a ¥ b -— ko3 UUHEHTbI, XapaKTEPH3YIOLIHE H3OTOMHbIH COCTAB BOIbI
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A0 M TOCJ€e HCIapeHusl; ¢ — OTHOWIeHWe oObemMa Hcmapsiolleiics
BO/Ibl K 06beMY POTOYHOH BOMBL.

[MpuHuMasi 3a OCHOBY ypaBHeHHe, fipeasnaraemoe Y. Jiixepom
u Y. 3urenranepom (Eicher, Siegenthaler, 1976), u yuurbiBasi, uto
KO3GbPUIIHEHT H3MEHEHUS] H30TOMHOTO COCTaBa MPH OCaXKAeHHH Kapbo-
watoB coctasaser 0.23 %/, na 1 °C (Craig, 1965), MOXHO onpeenuTh
OTHOCHTEJIbHbIE HW3MEHEHHSl H30TONHOrO COCTaBa OCaXIaloLerocs
KapGoHAaTa IIpU H3MeHeHHH Temmeparypsl Ha | °C:

< <
Vo,

d .8 d .18 d
i ® Ocaco, =57 8 Coct | a0

—0.23, 4)
rae 8'%0,. — H3OTONHBIA COCTaB aTMOCKEPHBIX OCAAKOB.

N3 ypaBuenus (2) u (4) BUAHO, UTO H3OTOMHBIA COCTAB HAKOIJEH-
noro CaCO4 HaxoaUTCH B HENOCPEeNCTBEHHOH 3aBHCHMOCTH OT TeMIIe-
patypsl. Ho kosuuecTBeHHbI mepexol OT BapHaUMH H30TOMHOTO
COCTaBa KHMCJOPONA B 03€PHOH H3BECTH K H3MeHEHHsIM IlajieoremIie-
paTyp B HACTOsIllee BpeMs ellle HEBO3MOXKeH. FI30TONHO-KUCAOPOAHbIE
KpUBbIe IO O3€PHON U3BECTH MOKA MOTYT ObITb HCMONB30BAHHI TOJNBKO
JUTSI YCTAHOBJIEHUS TAJEOKIMMAaTHUECKHX TPEHIOB.

CucTemMaTHueckHe HccaefoBaHus no Baphauusam 8'%0 mposenensl
B Ulpefinapuu B Toqmax osepuodl ussectn (Eicher, Siegenthaler,
1976; Eicher, 1979). BrinosHeHHble mapaJiesbHO H30TONHBIE H CIO-
pOBO-MbLIblLEBble dHAJH3bl [0Ka3aJH, YTO H3OTONHO-KHCJIODOIHbBIE
KPUBBIE MO3BOJSIOT HAJEXKHO BBHIIEJSATb OTAEJbHbE KJIHMaTHUeCKHe
CTaJiM MO3JIHEeJeJHUKOBbS M DaHHero roJioleHa, NpHYeM TPaHHLbI
CTagui Ha W30TONHBIX KPUBBIX BBIAENSIOTCA Aaxke 6ojiee OTUETIHBO,
yeM Ha CIIOPOBO-NBLIBIEBbIX AHarpaMMmax. MsoronHwl#i cocras aTMo-
chepHBIX OCANKOB W HHTEHCHBHOCTb HCIADEHHsI, OIpejesollHe
B OCHOBHOM HM30TOIMHbIl COCTaB 03epHOH H3BECTH, 60jiee YeTKO pearH-
PYIOT HAa H3MEHEHHS YCIOBUH BHELIHEH Cpelbl, UeM H3MEHEeHHS B BHJ0-
BOM COCTaB€ PAaCTHTENbHOCTH. HyXHO y4YUTHIBATb, YTO H3OTOMNHO-
KHCJIOPOJHbIE KPHBbIE OTPakalOT NMPHUPOJAHLIE YCJAOBHSA JHUIIb JETHETO
ce3oHa, T. €. BpeMeHH, Korma npoucxoauno ocaxaenne CaCOs.

HN30TONHO-KHCIOPOHbIE KPHBble O3€PHOH H3BECTH MOJYyUYeHbl AJA
Tpex paspe3oB ceBepo-3anaga Bocrouno-Esponefickoit paBuuHb: Tana
u Briprewspe B dcronckoit CCP u Hapoub B benopycckoit CCP.
KoHdurypauuss H30TOMHO-KUCJIOPOAHBIX KPHBHIX CXOfHAsA, X0Ta abco-
moTHble BennunHbl 8'80 ornmualoTcsi. YcpenHennble Besauuunbl 8'°0
MO OTHEJbHbIM KJIHMAaTHYECKHM MEpPHOAAM MOKAas3hBAIOT, YTO H30TOIN-
HbIfl COCTaB KHCJOPOAA 3aKOHOMEPHO YMEHbIaeTcsl ¢ lora Ha cesep,
YTO OTYACTH MOXHO OOBSICHHTH PasjHYUAMH B H30TOMHOM COCTaBe
atmocdepHbix ocankoB. Takoil 3aKOHOMepPHBI# XOJ H30TONHO-KHCJ/IO-
POMNHBIX KPHBHIX KAPGOHATHBIX OCAJKOB B 03€pax ¢ pa3jHYHBIM FHAPO-
JIOTHYECKHM DEXHMOM, HAaXOASIIHXCHA B PasjHYHBIX (DU3HKO-reorpa-
(hHUECKHUX YCJOBHAX, NMO3BOJISET NPEINON0KHTb, UTO OCHOBHOH MpPH-
unHOM Bapuauuil 8'80 neficTBUTEJbHO SBJSIIOTCS H3MEHEHHs K/HMa-
THYECKUX YCJIOBHH. DTO CO3LaeT NEPCNEeKTHBH HCIONb30BaHUA METOAA
B KJIHMaTOCTpaTUrpauuyeckux H naJjeoreorpaduyeckux HeJsX.
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PekoHcTpyKUHIO najseoreorpadMuecKuX YCJIOBHH H30TONHO-KHCIO-
POXHBIM METOOM JIONMOJHSIET HecaenoBanue Bapuauuii §'°C B o3epubix
KapGoHATHBIX OTNOXKeHHsIX. OnpenensiomumMy Gpakropamu hopMHpo-
BaHHS M30TONMHOrO COCTaBa yrjaepoaa SIBJAAIOTCH H30TOMHBLIH COCTaB
MUTAIOULHX BOA, GHONPOAYKTHBHOCTb BOJOEMA H YCJOBHSI PABHOBECHS
MEXIYy PaCTBOPEHHbIM B BOJE YIJIEKHCJBIM ra3oM U GHKapGOHATHHIM
HOHOM.

HyHo yuuThiBaTh pasHbIil H30TONHBIA cocTaB yriepona B pasJguy-
HbIX TEeOXHMMHUYECKHX Dpe3epByapax. [IpH o0ca)kKIeHHHM XeMOTeHHBIX
KapGOHATOB B 03€Pax KpoMe aTMOC(HEPHOTrO yIJIeKHCJIOro rasa yyacrt-
ByeT pacTBOPeHHbIH GHKapGOHATHBIH HOH, MPOHCXOASIIHH W3 o6Gora-
LIEHHBIX TAXEJbIM H30TOMOM JAPEBHHX MOPCKHX KapOOHAaTOB, H 06ora-
LleHHAasl JIETKHM H30TOMOM YIJIEKHCJI0Ta, NMPHHOCHMAsi MOBEPXHOCT-
HbIMU BOZaMH. COOTHOLIEHHE STHX KOMIIOHEHTOB ONpeeNsieTcs WHpo-
KHM KOMTJIEKCOM TOKa3aTeJled, OTpa)kalolllHX naJjeoreorpagduueckie
yenosusi. Hanpuwmep, peskuit caur 8'3C B cTopoHy oTpHuaTeqbHbIX
BEJIMYNH CBHETENBCTBYET 06 YBENHUEHHH JOJH YIJIE€KHCIOTb OPTraHH-
YECKOrO MPOHCXOXJEHHS, UTO MOXKET GbiTh BBI3BAHO TpaHCrpeccuei
03€pa WJIM MOBbILIEHHEM HHTEHCHBHOCTH OHOJIOTHUECKHX MPOLECCOB
Ha BOAOCOGOPHOH MJOIIAMIH.

C apyro# cTopoHsl, o6orauieHue Kap6OHATOB TSKEJBIM H30TOMOM
yrjiiepona CBHIETEJNBCTBYET O MNpHHOCe OHKAp6OHATAa TPYHTOBLIMH
BojamH. Crenenb OGOrailleHHs 3aBHCHT OT TOTO, HACKOJBKO PEe3KO
usmensiercs cogepxanue CO, B BONe H KaKHMH TEMNIAMH NPOHCXOLHT
oca)jieHHe KapGoHATOB, ONpefiesiiollee CTelleHb PABHOBECHST MeX Iy
armocpepueiv CO, u Boimesnouennsim HCO; B Bogme. Ykasaunas
3aKOHOMEPHOCTb MO3BOJISIET CYAUTb O CKOPOCTH OCaXKAeHHs Kap6o-
HaTOB H 06 yCJOBHSX MepeMeIlHBAaHHS H a3palliuy B najeobaccefinax.
Uem MeHbLIe MHTEHCHBHOCTb a3palHH, NepeMeLIHBAHUS H CKOpOCTh
Hakonsenusi CaCO;, Tem TsiKesnee CTAHOBUTCS H3OTOMHBIA COCTaB
kap6onaros. Heo6xonumo noauepkuyTs, uto Bapuauun 8'3C B 03epHO#
M3BECTH [MO3BOJSIOT CYJHTb O MPUTOJHOCTH HCCJEAYyEMBIX OCaIKOB
AJid panHoyrJepoaHOro JaTHPOBAaHUS, YTO TAaKkKe HMeeT HeMaJjo-
BaXKHOe 3HAaUeHHe B maJjieoreorpaduueckux HCCAeJOBaAHHUAX.

B Hacrosiliee Bpemsl M3yueHHe O3E€PHBIX KAPOOHATHBIX OTJOMKEHHI
H30TONMHBIMH METOJaMH HAXOAHUTCS ellle B CTAAHH cTaHoBjaeHHs. OT-
YacTH 3TO BbI3BAHO TEM, UTO MO0 CHX MOP OTCYTCTBYIOT KOPPEKTHBIE
uHdpoBble MOJENH [/isl COBPEMEHHOro mnpouecca Kap6oHaToo6pa3o-
BaHusi. [lepocrenennofl 3anaueli pasBUTHS H30TOMHBIX HCCJAELOBAHU
SIBJISICTCS] YTOUHEHHE CBSA3eH MeXAY YCIOBHAMH OCAIKOHAKOMJEHHS
H H30TOMHBIM COCTaBOM OTJIOXKeHult. Cepbe3Hoil mpo6emMoit aBaseTCs
TaKXe XPOHOJOrHYeckoe obecreyeHye M3OTONHBIX Mpodusei.

Hcxoas u3 BhilIenpHBe e HHOrO MOKHO KOPOTKO 0XapaKTepH30BAaTh
CAe/lyIollHe OCHOBHbIE YCJOBHS, MPH KOTOPbIX H3y4YeHHe CTAGHIbHBIX
M30TOMOB Yryiepojla B O3€PHbLIX OTJIOXKEHHAX JaeT LEeHHYI0 HHdopMa-
uuio {ITynnuur, Paykac, 1983):

1) Hakonnenue H3yuyaeMbIX OT/IONKEHHH MPOHCXOAHT HEMpPEepPbIBHO,

2) He TPOHCXONHT MepeMelIHBAHHS OTJOXKEHHH WJIH MHIPalHu
HW30TOMNOB; ,
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3) ¢dopmupoBaHHe H3OTOMHOrO COCTaBa OTJOXEHHH MpoTeKaeT
B MaJo U3MEHSIOWHXCS YCJIOBHUAX;

4) KJauMaTtHueckHe coObITHA, OOYCJOBJAMBAIOILHE De3KHEe H3MEHe-
HHSl XOIa H30TOMHO-KHUCIOPOAHBIX KPHBBIX, MPOUCXOAAT CHHXPOHHO
Ha Bceil U3yyaemMoOH TEPPUTOPHH.

Fnmasab
MAJJEOHTOJIONMYECKHE HCCJIELOBAHHS

NMajseo6oTaHHYeCKHE METOMbI

B NOHHBIX OTJIOXKEHHSIX 03€p 3aXOPOHSAIOTCA OCTATKU BbICIIHX
pacTeHHH, BBICIIHX CMNOPOBbLIX H pasHbiX rpynn sopopocaeid. [lpwu-
HOCHMbI€ BOLOK H BETPOM C BOAOCGOPOB OCTATKH PeBECHHbI, JHCThS,
XBOSl, KOPa JePEBbeB U KYCTaPHHKOB, My4YKH TPaBbl, HAMOKAs, TEPSIOT
n1aByyecTh M monagaiT Ha JHo. [locie ocenHero jucrtonajga B BOLY
norpy»aetcsi 60/IbLIOE KONHYECTBO JHCTBL. Hakoneu, noBepxHoCTHbIE
BOJIbl M BeTep BHOCAT B 03€pa MJA0Abl H Nbibly pacTenuid. Tak Gpopmu-
pyeTcsl aJJIOXTOHHAs YacTb PACTHTEJbHBIX OCTATKOB, HAKalJHBalo-
LWHXCH B JOHHBIX OT/IOXKEHHSX 03ep.

B MenxOBOAHOH 30HE 03€p PA3BHUBAIOTCS 3apPOCJH NPHOPEKHOH
BOAHOH DaCTUTEIbHOCTH, MPEACTABJIEHHble MHOTOUHCJIEHHBIMH LBET-
KOBBIMH PacTeHHsIMH, OCBOMBIIHMH BOJHbIe MECTOOGHTAHHS, H HEKOTO-
PbIMH BBICIIHMH CTOPOBBIMH ~~ MXaMH, XBOLLAMH. DTa PACTHTEIbHOCTD
ABJAAETCS MCTOUHHKOM aBTOXTOHHBIX PACTHTEJNbHbIX OCTATKOB B 03€p-
HbIX ocajkaXx. B siuTopanu ozep o6UTAIOT XapOBble BOLOPOCIH, MOCHE
OTMHpPaHUA KOTOPbIX B OCAJKH MNOCTYNAIOT HX TENOMbl H THDOTOHHTHI.
Borat 1 pasHooGpaseH MHD BOAODPOC/el B JIaHKTOHE H GEHTOCE 03€p.
HexxHble KJ€TKH BOAOpOCaeH Mocje OTMHPaHHS JIEFKO pasJjaraiorcd
B XOPOWIO NMpOrpeBaeMblX BOAAX 3MHJIHMHHOHA H B Macce He JNOXOAAT
no nHa. TeM He MeHee B ONpeNeNEHHLIX YCJIOBHAX OHH OGHJBHO
HakamJaWBaloTcs B ujaax osep. HaubGonee nonHo B ocajnkax osep
npejacTaBJeHbl KPeMHEBble MaHUHPH AHaTOMeH.

BaaronpusiTHbIE YCJOBHS MJS HAKOIJIEHHS] PACTHTENbHBIX OCTATKOB
CKJaAbIBAIOTCH B TeX 03epax, r'le B MepHoJ BereTauuu y AHa (GpopMu-
pyeTcst aHaspo6Has 30oHa. Takue yc/JOBHS XapaKTepHbl 1/ He6ONbLINX
0 nJowany cTpaTuGUuuMpoBaHHbix 03ep cpenHeil nonocet CCCP, rae
B roJiolleHe cOpMHPOBAJIMCh MOLLHbBIE MHOTOMETPOBbIE TOJILLH O3€p-
HbIX campormneJei.

B npousible reosiorHueckHe 3MOXH CKOIJIEHHSI DPaCTHTeJNbHBIX
OCTATKOB B OTJ/IOXKEHHSIX 03€P, MOPCKHX JlaryH M GOJIOT AaJjy Hayajo
MECTOPOXKJAEHUSAM KaMeHHOro H 6Yyporo yris. )

H3ayueHne pacTUTENBbHBIX OCTATKOB M3 JOHHBIX OTJOXEHUI 03ep
SIBJISETCS ONHUM H3 BaXXHbIX acMeKTOB MaJeoJHMHOJOTHH. Doablioe
pasBHUTHE MOJYYHJ METOA MaJHHOJOTHUECKOTO aHaJjii3a — H3yueHHe
MblIbLGI H CHOP, KOTOPHI€ XOPOLIO COXPAHSAIOTCH B 03€PHBIX OCaJKaXx.
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STOT MeTO[ MO3BOJIAET BbIAEJUTb B JOHHBIX OTJIOXKEHHUAX [aJjeo-
KJIHMATHUECKHE 30Hbl, YCTAHOBJEHHbie MO CMEHEe PacCTHTEJbHOCTH Ha
BOZOC6OpAaX 03P Ha [POTSKEHHUH MO3AHE- H MTOCAeJNeIHUKOBbS; PEKOH~
CTPYHPOBATh HM3MEHEHHS B COCTaBe pacTUTeNbHbIX coobulecTB. Ta-
KHe »Ke BBbIBOAbl MOXHO cIeJjaTh MO MaTepuasaM MaJeoKaprnoJori-
YeCcKOro aHaJiu3a W TMPH H3YUEHHH MaKpPOOCTATKOB PacTUTENbHOCTH.

[Iupokoe mnpumeHeHHe MOJYUHJ METOJN [AHATOMOBOTO aHaJu3a,
MO3BOJISIIOIIHE MPOCJEIHTh OCHOBHbIE 3Tafbl Pa3BHUTHST O3€PHBIX 3KO-
CHCTEM B TMO3AHE- H MOC/eJelHUKOBOe BpeMsl, a TaKxKe BbLISIBUTh
H3MEHEeHHUs, MPOHUCXOAfALLNe B O3epax MOJ BAUAHHEM [eATesbHOCTH
yesioBeKa.

Xopolie pe3yabTaThl JaeT TakXKe H3y4eHHe OCTaTKOB IPYIHX
TPYNI BOAOPOCTel, HAKATJIHBAIOLIUXCA B O3€PHBIX OTJIOXKEHHSAX.

Cnoposo-nblIbIEBOH AHAJH3

Metonn CNOPOBO-IBJABILUEBOTO aHaJdJH3a

CrnopoBO-1TbLIbIIEBOI aHAMU3 SABJISETCS ONHUM W3 Ba>KHEHIIHX
METOJOB, HCMOJIb3yeMbIX IPH H3YUeHHH OHOCTpaTUrpacdHu OTJIOXKEHHH
n ¢usuko-reorpaduueckux ycaouit mpouwtoro. C ero MOMOLbIO
MOXHO TIPOCJEAUTb He TOJbKO 3aKOHOMEPHOCTH PA3BHTHS PACTUTE/b-
HOCTH M KJAMMaTa Ha OGLIMPHOH TEPPHUTOPHH, HO H BBHISIBUTbL BpeMd
3apoXKeHHs] 03epa M NyTH ero faJjbHefiwero passuTHa. O3epHble
OTJIOXKEHHUS SBASIOTCS LIEHHBIM O6bEKTOM MaJHHOJNOrHYECKHX HCCAeN0-
BaHHH, TaK KaK B HHX, KaK MPaBHJIO, COLEPHKHTCS MHOrO MNblJIbLbI
M CIIOpP XOpolell COXPaHHOCTH.

BoiGop paspesa. Haubosee BaxkHbl paspesbl OTJAOXKEHHH, Tpen-
cTaBJeHHbIE calporneaeM U JPYTHMH BHAAMH O3€pHBIX 0CajKoB, obora-
UIEHHBbIX OPTaHUUYECKUM BelIeCTBOM, B KOTOPbIX He OTMeuaeTcs nepe-
PHIBOB B OCaJqKOHaKOMJEHUH.

K HacTosillemMy BpeMeHH MMeeTCi HeMaJoe KOoJHYyecTBO pabor
(Ka6aiinene, 1969, 1973; XomyroBa, 1975, 1981; Bepaorckas, Xomy-
ToBa, 1981), mocBsLleHHbIX M3yUEHHIO CBA3H MeXKJy TPaHyJOMeTpH-
YEeCKHM COCTABOM O3€pHBIX OTJOXKEHHH M KOHLleHTpauHuel (Hachbiuie-
HUEM), & TAKXKe COCTABOM IbLIbIILL. Bosblire Bcero ee B TOHKHX ocaikax
(Md wmenbuwie 0.05 MM) ~— canponensx, ajeBpHUTax, FJIMHAX U T. 0.
B necyaHo-rpaBHHAHBIX OTJIOXKEHHUSAX H Meckax (0COGEHHO MJI0X0 COPTHU-
pPOBAHHBIX) MbLILLB FOPa3A0 MeHblle. B HUX HakanauBaercs Mblibla
COCHBI, HO IBIJBLBI APYTHX IpeBecHblX mopon (puc. 12) u TpaB, a Takxe
cnop BecbMa MaJio; OTMeuaeTcsl Takxe 6o/abuiasi HEOLHOPORHOCTb
‘cOCTaBa CIOPOBO-MbLIBLUEBLIX cHeKTpoB. [lecuaHHcThIe OTJOXKEHHUSA
OGbIUHO paclpoOCTpaHeHbt B INpenenax Y3KOH NPHODEKHOH MOJOCH
o3ep 4 B 30He GeperoBoii oTmesu. 31ech OTMeYaeTCs NepeoTI0XKeHH e,
nepepbiBbl B 0CAKOHAKOMJIEHHH, yacTas cMeHa (auui ¥ nepecjauBa-
HHe 0CaJKOB pasHOro rpaHyJoMerpuyeckoro coctasa. [lostomy nas
MaJMHOJOFHYECKUX HCCe OBaHUi Jyylue BoiOHpaTh paspeskbl OTJI0XKe-
HUH, PACMOJNOKEHHbIE 32 pefesamMu 6eperoBoil OTMeNH, B I1yGHHHOH
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1 y; 3 4 5 6 7
Puc. 12. JluarpaMma 3aBHCHMOCTH COCTaBa HbLIbLEBBIX CHEKTPOB JAPEBECHBIX IOPOJ OT

PaHY/JIOMETPHUECKOTO COCTABA MOBEPXHOCTHOTO CJIOS OT/IOMEHMH miectd o3ep JIuTBbI
(KaGatinene, 1969).

I—1V — ornoxenus (I — Md<0.05 mm; I — Md 0.1—0.5 mm, S¢ 1—2; 11T — Md 0.1—0.5 mm,
Sg 2—38.5; IV — Md>2.5 mm, S, 1—2). 1—5 — meuibna (/ — cocHa, 2 — eak, 3 — Gepesa,
4 — onbxa, 5§ — Ay6, auna ¥ uabM, 6 — rpa6, 7 — 6yK).

30He 03epa WJM B 3aMKHYTHIX 3aJMBax, rjae npeoGaafaiT MPoUecChl
6HOJNIOrHUYECKOH 1 XHMHYECKOH celMMeHTalHH.

Ot6op o6pasuos. O6pasiibl OTJOXKEHUH A8 CIOPOBO-MbIIbLUEBOrO
aHaJaM3a AOJKHbl ObITh He3arpsA3HEHHLIMH, TILATENbHO OUHIIEHHBIMH.
M3 CKBaXHUH HJAH OOGHAXKEHHH [0CJeJOBaTe/JbHO H3 KaxJA0ro CcJ0s
or6upaercsi cepust o6pa3LoB, OXBATbiBalolliasi BeCb pa3pe3 03€PHbIX
ornoxenuit. Murepsanbl mexay obpasuaMi 3aBUCAT OT TOHKOCTH
rpaHyJoOMeTPHUECKOrO COCTaBa OTJOMKEHHH, OJHOPOAHOCTH M MOLIL-
HOCTH CJIOfl; YEM OTJIOKEHHS TOHble, TeM yallle oT6upatoTcst o6pasubl.
[Mpyu u3yyeHuH OLHOPOAHBIX CaMNpOINeJel, HJIOB M APYTHX O3€PHBIX
0ca/lkoB, OGOrallleHHbIX OPraHH4YeCKHM BeLIeCTBOM, WHTEpBaJ/bi He
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JAOJKHBI npeBblwath 25 ¢cM. C 0coOeHHO Ma/lblMH HHTepBajamu cJje-
ayeT oréupaTb 06pasibl U3 MPOCJOEK H Ha KOHTaKTaxX CJOEeB.

JlaGoparopnas oGpaborka. Ilpu moaroroske o6pas3uOB 03epHBIX
OTJIOXKEHHH [JISl CIOPOBO-NbIIbIEBOr0 aHau3a B Pa3JMUHBIX CTpaHax
¥ Ja6opaToOpHsiX TNPUMEHSIIOTCS pas3Hble MeToAuKH. OHM JeTalNbHO
ONHCAHbl B cHeurasbHbix pykoBoacrBax (I'puuyk, 1940; I'puuyk,
3akauHckas, 1948; TNobuesoit anaaus, 1950; [Taneonanunosorus,
1966, 1. 1; Paleohydrological changes, 1979—1982, vol. 2, p. 133—
168). B nauwlefi ctpane npu o6paboTKe 03€PHBIX OTJOXEHHH OOBIYHO
npuMeHsieTcsl cenapaunonHas meronuka B. Il. I'puuyka u aneronus-
nHasi Meronuka I'. Iparmana. [locaenHss HCnoONb3yeTcsl KaK HOMOJHH-
TeJbHAsA AJsi O6JieryeHUsT MHKPOCKONHYECKOTO H3YYeHHS! MblIbLbl H
CNop; NpH ee TNPUMEHEHHM NbLIblLla H CMOPbHl HECKOJNBKO HabyxaiT
¥ OKpPalIMBAIOTCH B KPAaCHOBATO-XKeJNThIH, KODUUHEBATbIH LBeTA.

Boiynciienne kKoHuentpaunn. MHoro nHdopMauMH [Jis pelIeHHs
naneoreorpauyeckuX H CTPaTHrpaHUECKHX BONPOCOB AdeT ompe-
JeJieHHe KOHIEHTPaLHH, T. €. KOJUYecTBa MbWIbLLI U cHop B | © HJIH
1 cm® ocaska. J1yis1 3100 06pa3ell 03epHbIX OTJIOXKEHU epes 06paboT-
KO B3BEILUBAETCS WJH ONpenesnsieTcst ero o6beM. Tak Kak MJIOTHOCTb
03epHBLIX OTJIOXKEHHH HeoAMHAKOBa, 6oJjiee Har/sAHbe JaHHBIE O KOH-
LEHTPAaLKHU MOJYyYaITCs Py onpeneseHuu obvema. as atoro ynobHo
MCNOJb30BATh CHEIUAJbHO U3TOTOBJEHHblE MepKH (HanpuMmep, o0be-
mom B 1 cm®).

Konuentpauuio moxuo BuuHcauth no d¢opmyne (Kaba#aene,
1969; 1973)

rae K — KOHIEHTpaUHusi, T. €. KOJHYECTBO MbLIbLEBLIX 3€pPeH H CIOp
B 1 cm® (ecim m Buipaxkeno B cM®) mau B 1 r (ecau m B nvmzzmxww
m — o6bem (cM®) wmau Bec (r) MCXOAHOH mMpo6bl; a — o6bem (cm®)
cycneH3uu, coO6paHHON B IEHTPHPYKHOH NpoGUpKe HOCJ/e aleTon3a
H ¢ no6GaBieHHeM [IJIHLUepHHA; b — KOJHYECTBO Kame/b, H3yUYeHHBIX
MOJ MHKDOCKOTIOM; ¢ — KOJIMYEeCTBO Kamesb B 1 cm® (onpemensiercs
3KCTIEPHMEHTANBHO IJSl Ka)KA0H MUNEeTKH); n — ofliee YUCI0 MOA-
CUHTAHHBIX TBIJIbIEBbIX 3€peH U CIOp.

KoHUeHTpauuio MOXHO BBIUHUCJAUTD U APYTHM CIIOCOGOM, KOTODbIH
OT/IHYaeTcsl OT OMNHCAHHOTO TeM, YTO He MPOH3BOJAUTCHA MoxacyeTa
Kamnejb, a CyCleH3Husl, H3yyaeMasi I0J MHKPOCKOINOM, B3BeIHBaeTcs.
Hcnosnbayercs caenywoias dopmyJa:

w, N
~ APC=—"T0 .
w vV’

s
rae APC — KOHUEHTPALHUsl MbUIbUb H CNOP; W, — BeC CYCHEH3HH,
coO6paHHOHN B NMpo6HpKe Mocje alerosnusa ¢ fo6aBieHHeM TIHLUEPHHA;
w, — BeC CYCIeH3HH, MPOCMOTPEHHOH MO MHKPOCKONOM (ompeesi-
eTCcsl B3BEIIHBAHHEM INIpeIMeTHOro creknaa); N — o6liee KOJIHUECTBO
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{IPOCMOTPEHHbIX TBIIBLUEBLIX 3epeH U crnop; V — o6beM HCXOAHOH
npo6si, cm.

JIOBOJMIBHO HPOCTO KOHUEHTpALHUsi ONpelessieTcst MyTeM BBeJeHHS
B CYCNMEH3HIO, COGPAHHYIO MOCJe aleTo/u3a, OfNpeleeHHOr0 H3BeCT-
HOTO KOJIHYECTBA MbLIBLLI HJIH CIOP 3K30THUYECKHX pacTeHUu#. B HacTos-
utee Bpemst B 3ananuHo#i EBpone mMpPOKO HCONb3YIOTCH TabJeTKH CO
cnopamu Lycopodium clavatum (B kaxpao# tabserke okoJo 10 Thicstu

cnop). KoHuentpauusi onpeznensiercss mo dopmyde

Lyc, ﬁa

Lycs ﬂ ’

P=

rae P; — KOHUEHTpAIHWs MblIbIbl U CcHop; Lyc; — KOJHYECTBO CIIOP
Lycopodium clavatum B TabneTkax, PacTBOPEHHbIX B H3yuyaeMoOH
npoGe (3apaHee H3BeCTHas BeJHUYHHA); Lyc; — KOJHYECTBO CIHOP
Lycopodium clavatum, o6Hapy>KeHHbHIX MpH IMOACYETE MNblAbLUbl H
crnop; P; — KOJHYECTBO MOJACYMTAHHBIX NbLIbLEBbIX 3€PEH M CIHOp
(6e3 BBeneHubix Lycopodium clavatum); Vi;— o6beM HCXOLHOH
npo6hl, cm3.

Coenyer 3aMeTHTh, YTO B CJydae HHUYTOXKHOH KOHUEHTpPAIHH
bIIbILI U CIIOP MHTEPNPEeTaLHs NalHHOJOTHUECKHUX AaHHBIX sIBJIsieTCs
CJ10KHOM 3asaueil. B OTJI0XKEHHUAAX MOXKET ObITb MaJIO MbLIBLLI H CHOP
110 PasHbIM NPUYHHAM — B pe3yjbTaTe GbICTPOro 0CajiKOHAKOILIEHHS,
CKYZHOTO PACTHTENBHOrO MOKPOBA, MaJo# NblJIbIEBOH MPOAYKTUBHOCTH
pacTeHHl, paspylleHHs MblIbUEBBIX 3epeH BO BpeMs (POCCHIU3ALHH
v T. . He BbISICHMB MPUYKMHBI MaJio#l KOHLUEHTPALHH MbIbLULI U CHOP,
MOXHO CleJaTh OLIMGOUHbIe CTpaTurpacduueckye U maJjeoreorpadu-
YyecKue BbIBOJIHI.

[lpu Hamuuuu cepuu abCOMIOTHBIX JAaTHPOBOK OTJOXKEHHH pac-
CMAaTPHUBAEMOr0 pa3pe3a MOXKHO ONpejeuTh CKOPOCTb OCaJKOHAaKOIl-
JIEHUS1 B pa3Hble OTPe3KH BpeMeHH. [To LaHHBIM O CKOPOCTH OCaAKoO-
HAKOIJIeHHS BHIYKCJISETCH KOJHYECTBO MblJIbIbl, OCEBLIEH HA eIHHHUIY
MJOMIAAH 34 €JWHUIY BPEMEHHU, T. €. COCTAB <«IblJIbIEBOro AOKASI»
(«influx») ¥ ero W3MeHeHHe BO BPEMEHH — LEHHeHLIHe JaHHble,
HeOOXOJUMBIE /151 BOCCTAHOBJIEHHS KJHMAaTa, CTeeHH O6JEeCeHHOCTH
TePPHUTOPHHU H T. T.

Jlana omnpeneneHHss KOJHUYECTBA NbLIbLUbL H CHOOpP, OCEBLWIHMX Ha
eMHHLY TJOWAZH 32 eNWHHLY BPEMEHH, HCHOoJb3yeTcst QopmyJa

NV

YA T

h-q '’

rae Z — KOJIHUECTBO IMbLAbLEBBIX 3€PEH H CMOP, OCEBLIHX HAa cm? 3a
rox; V — cKopocTb OCaiKOHAKOIJeHHs, cM/Tof (MOXeT GbiTh Ompe-
feJieHa NMPU HaJM4YHH PagHOYTJIePOIHbIX JaTHPOBOK); ¢ — MJOLLalb,
Ha KOTOpPOH oceJsa Mbliblla, cm? (HanpuMep, MJIONIAAb CEUEHHs KepHa
CKBaXHHbl); /i — MOIIHOCTb H3yueHHOH Mpo6hl, cM; N — KOJHYeCTBO
MblJbLBl H COOP BO BceH HCXOAHOH mpoGe (KOHUEHTPALHS MNbUIbILI
W CMOP YMHOXE€HA HAa HCXOAHbIA OGbEM WJIH Bec).
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Noncuer 3epen. [1pn usyuedun crpaturpaduu U nageoreorpaduu
BAXKHOE 3HAaUeHHe HMEIOT JOCTOBePHbIe BUIOBbIE OMpeaeseHUS MbLIbILbI
¥ CTIOD Pa3HbIX PacTeHMH, 4TO 10 CUX MOp SABJASETCA TPYAHOH 3anaueil.
ITogcyer mnbIbLEBLIX 3€PeH M CHOP PEKOMEHIYETCS MPOU3BOAHTH
B PasjIMUHbIX KosHvyecTBax. Takxke HMEIOTCS Pa3/iHUUs B BLIUHCJIEHHH
NPOLEHTHbIX B3aumooTHoweHuH. Eue B 1940 r. E. JI. 3akauuckas
NPH TOMOIIHM METOJIOB MaTeMaTHUeCKOH CTATHCTHKH BBISICHHJA, UYTO
Kak MHHUMYM JL0J3KHO onpeneasitbest 150 3epen. Ewo nokasaHo, uto
NpH HOACYETE 3ITOr0 KOJHMUECTBA MOTPEWHOCTH OCTAIOTCH TMOYTH Ta-
KHMH Xe, Kak 1 npu 60Jabwinx KoanyectBax. C yueTOM 3THX NaHHbBIX
B Hawel crpaHe npuHAato (I'puuyk, 3akauHckas, 1948) ycranasiu-
BaTh O6LLKI COCTAB, T. €. COOTHOLIEHHE OCHOBHbIX TPYIIN — MblJIbLbI
JAPEBECHBIX, TPABAHHCTBIX PACTEHHE H CIOP, U BbIYUCJSITH POLEHTHbIe
COOTHOLIEHHSI BHYTPH Kaxao# rpynnsl. [Toncuer Begercss no tex nop,
NOKa B OJHOH U3 OCHOBHbLIX rpynn (06bIYHO ApeBeCcHOH) OyaeT HacuH-
taHo He MeHee 200—250 3epeH (moacueT ApPyrux rpynmn BepeTcst
cBepx storo yucsaa). OnpenessieTcst 06K COCTaB M 3aTeM MOACYET
MOXHO npoaoxkath (10 150 3epeH) a5 OCTaAbHBIX HEMHOTOYHCJAEH-
HBIX rpynn. Ecau cymma nbiabUbl MaAK COOP B BbiIeJeHHOH rpymre
MeHbie 50, TO MPOLEHTHbIE COOTHOIIEHHS BHYTPH 3TOH TPYIIIbl He
c/JelyeT BBIUUC/ATL, TAK KaK OHH HEAOCTOBepHHl. B 3amamnoesponeii-
CKHX CTpaHax CJOXHJHUCh Apyrue Tpaaulivu. Eciu paspes maxonurcs
B JIECHOH 30He, TO MOACUHTHIBaeTcs He MeHee 500 sepeH ApeBecHOM
NBIBLBL, B 6e3JecHbiX paiioHax — 500 3epeH npeBecHoil H HepeBeCcHOH
ObLIbLbl U criop. [Ipu H3yuyeHHH XO3AHUCTBEHHOH OesITeJbHOCTH Yeno-
Be€Ka nmoacuyurtbisaercss He meHee 1000 zepeH.

Jnarpammbl. He TOIbKO MeTONHKA MOACYETA MPOUEHTHBIX COOTHO-
WEHUH, HO U CMOCOGbl COCTaBJEHHS AMArpaMM Y pasjHUHbIX aBTOPOB
pasHble, 4To 3aTpynHser conoctaBgaenue naHHbix. B CCCP ucnonb-
syiorcst auarpammbl JI. Tlocta u cusystHble. OHH O6BLIYHO CTPOATCS
B TAKOM NOpsifKe: Auarpamma o6Llero cocTaBa, [IpeBecHbIX, TPaBs-
HHCTBIX pacTeHHH u cnop. B. Beprayun (Paleohydrological chan-
ges. .., 1979—1982, vol. 2, p. 133—168) npennaraer yHuuuupoBaTh
METOLHMKY COCTaBJIEHHS MbIJIbLERBBIX AHATPAMM AJs1 O3€PHBIX OTJOXKe-
HHM#, pacnpoCcTpaHeHHbIX B pa3HbIX reorpaduueckux paiionax. Caenyer
OTMETHUTb, UTO NpeasaraeMbli UM THN AHarpamm CXOJEH C AHarpam-
Mamu, ony6JuKOBaHHbIMH B page pabGor I'. Bupkca (Birks, 1976).
[IpeumyiiecTBO 3TUX AHArpamMm COCTOHT B TOM, UTQ Ha HHX pa3ieseHbl
perHoHaJ/bHble H JIOKaJbHble KOMITOHEHTHl MbUIbIUEBbIX CHEKTPOB;
KpHBble TPABSAHHUCTBIX CTPYNIHPOBAHBI B OTHOLIEHHH 3KOJIOTHH pacre-
HMH; Jydylle MOXKHO NPOCJAEIHTb HMMHUTPALHUIO pPACTeHHI.

B. Bepraynnom npeasnaraercsi cieiyIOLIUH NOPSIAOK NpeacTaBJe-
HUA HH(pOpMaLU¥ HA CHOPOBO-NMbLIbIEBON auarpamme: |) Kpupas
KOHLeHTpaUuHu; 2) pasuoyrjepoiHble Aatbl, 3) BpeMeHHAs lIKaJa;
4) ray6uHa OT MOBEPXHOCTH, CM; b) HoMepa c/oeB; 6) KOJOHKA OTJIO-
JKeHHH; 7) ropu3OHTa/bHble JHHHM W HOMepa npo6; 8) cerveHthl
KepHa; 9) mbIbLeBaf auarpamma, pasjiefenHas Ha uyactH A—G.

Huarpamma A — nns HaszeMHbix pactenuil. Cioga BKJIOUeHB
KOJTMUECTBa MbIIbIBI BCeX APEBECHBIX, KYCTAPHHKOB, KYCTAPHHUKOB
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W TPAaB, 38 HCKJIOUEHHEeM JIOKaJbHBIX BUAOB. [IpoueHT yyacTHs MblJblibl
K{JKJO0TO BHjA, POLa H CEMEHCTBA BbICUMTHIBAETCS OT OOLLeHl CyMMbl
noibubl rpynnet A (MpOLEeHTH y4yacTHs MblIbUbLI pacTeHHuil, npea-
CTABJEHHBIX Ha auarpammax B— G, BbicuutbiBaloTest or A + n, rae
n - KOJMYECTBO MbIIbIbI PACTEHUS, TPOLEHT KOTOPOTO BbIUHCAACTCS ).
HuarpamMmma A cOCTOUT U3 ABYX yacTell -—— CyMMapHOH KyMYJSITUBHOM
AMarpaMMbl U CepHH CHJY3THBIX KpHUBbIX. B cymmapHo# nuarpamme
npeacTaBjieHbl COOTHOIIEHHSI MEXKAY [PeBeCHbIMH, KYCTapHHKAMHU,
KYyCTapHHYKAMH M TpPaBSHUCTBIMH. B KoHUue auarpammbl A nas
Ka><Z10H MpoObl 3anyuChiBaeTCsi CyMMa IBLIbIbB M KOJUYEeCTBO BUIOB
rpynnsl A.

Ha nuarpamve B (Pteridophyta) npeacTaBjeHbl CHJIY3THbIE
KpUBbIE CIOP XBOLIEH, NIaYHOB, NaMmOPOTHHKOB; C — KpHBblE BOAHBIX
pacTteHui; D — KpHBbIE TeJHOMHTOB, BKJIIOUAIOLUIMX pacTeHHsI 6eperon
o3ep, 3abojoueHHbIX MecTHocre#l; E (Bryophyta) — kpusble criop
C(harHoBhIX, 3€JEeHbIX MXOB; F — KpuBble crop rpu6os; G — KpHBble
APYTHX MUKPOGMOCCHAMH (3eJeHble i CHHE3eeHbie BOLOPOC/H U T, 11.).

OnucaHubiM croco6om Gblia COCTABJAEHA TNblablieBas AHarpamma
03epHO-60JMOTHBIX OTJOXKeHHE 03. BebGpykac (puc. 13), K KoTOpOI#l
IpUIOKeHbl OuHapHble auarpammbl (KaGaitnene, 1973).

Bonpocel uHTepnperauuu aanHblX. BakHas cTymeHb B TaJjHHO-
JIOTHYECKUX  MCCJeLOBAHUSAX — pacujeHeHHe  CIOpPOBO-NbLIbLEBBIX
nvarpamm. CrenyeT OTMETHTb, YTO HanpaBJeHHe W3MEHEeHHH, T. e.
yBeJIMUeHHe WJIH YMeHblleHHe MPOLUEHTHDLIX KOJHUYeCTB MblJbIlbl OTIeJb-
HbIX pacTeHUH B BepTHKaJbHOM paspese, HeceT Go/blie HHOpMAaLHH
u 6GoJsiee BaXXHO [JA WHTepnpeTaluM, 4eM MPOLEHTHble BeJHUYHHBI
MbIJIbLBI STHX K€ pacTeHHi. [IpoueHTHbEIe KOMHYECTBA MblIbLLI pacTe-
HHI B OTHEJbHBIX TOUKAX 3aBHUCAT OT OTAAJNEHHOCTH HJIH GJIM30CTH
PacTHTE/JbHOCTH ONpPEAEJIeHHOrOo COCTAaBa, €€ paclpenes]eHHsd, IMJIOT-
HOCTH H T. M. v

[1py pacufieHEeHHU NbUIbIEBBIX AHATPAMM BaXKHO BbIAEJHUTb TaKHe
H3MEHEHHsI COCTaBa CIIEKTPOB, KOTOPble COOTBETCTBYIOT H3MEHEHHIO
COCTaBa PACTHTEJbHOCTH, BHI3BAHHOTO H3MeHeHHeM kjumara. OnHako
OUeHb TPYAHO BBISICHHTb NMPHYHHLI M3MEHEHHsI COCTaBa CIEKTPOB BO
BpeMeHH. MU Moryt GbiThb He TOJbKO H3MEHEHHS pPaCTHTEJbHOCTH,
CBSI3aHHblE C H3MeHEHHeM KJIHMAaTHUECKHX YCJOBHHA, HO M Apyrue
NPUUKHBI, KaK, HanpHMep, MHUrpalMs pacTeHWi, 3apacraHue osep,
v3MeHeHHe THma OTJaoxeHHH W T. n. [lo HanpaBneHHIO H3MeHeHHSA
KOJIHUECTBA MblJbLbl OTAe/IbHbIX BUIOB PaCTeHUH CMOPOBO-MblblleBas
auarpamMMa ¢opmaJbHO pacujieHseTcss Ha YacTd — BBIAGJSIOTCH TakK
HasblBaeMble 1 OK aJl b Hbl € 30Hb (HX MOXHO 0603HAaYHTb NEPBLIMH
6YKBaMH Ha3BaHHA M3yyaemoro osepa). [Ipu BblgeseHHH JOKaTbHBIX
30H YUHTBIBAIOTCH TOJIbKO H3MEHEHUS KPHBbIX Ha CIOPOBO-MblIbLEBOM
auarpamme. CHOPOBO-TIbLIbIIEBbIE AHATPaMMbl pa3pe3oB OTJAOMEHHH
HEeCKOJIbKHX 03ep HJH GOJIOT COMOCTABAAIOTCH, OTMEYAlTCs Xapak-
TepHble YPOBHH, Npoc/]eXkHBaeMble HAa BCeX pHarpammax, KOTOpble
OTPaXKaloT U3MEHEHHE PACTUTEJIbHOCTH H3-32 U3MEHeHHUsl Kaumara, —
BbIENSIIOTCY perHoHaAbHB € 30Hb. OHH MOryT ObIThb IpH-
BSI3aHbl K UIMPOKO HCIOJb3yeMOH B Halllel cTpaHe cXeMe KJIMMaTH-
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Puc. 13. CnopoBo-nbiibneBas quarpamMma orioxenuit os. Be6pykac (IOB JiuTsa).
Anasuser M. B. Ka6aituene.

I — 10pd, 2 — necuanucruifi Topp, 3 — TopdsHMCTEIA nNecok, 4 — canponesb, 5 — WIHCThIH
canponeiab, 6 — canponenb ¢ NPHMechi0 Necka, 7 — TOPQAHUCTBIE canponedb, 8 — uia, 9 —
NPECHOBOJAHbIA H3BeCTHAK, /0 — MAHCTHIH necox, I/ — Kap6oHATHBIN NecoK, /2 — mecox.

yeckuXx nepuonoB bautra—CepHaHaepa WM K CXeMe pacujieHeHHs
ronounena M. M. Hediwiragara (1957).

Koppensiuuio OTIeJbHBIX Pa3pe3oB OMNpefeJeHHOr0 pPerHoHa H
HHTepPHpeTalluio JaHHBIX CIOPOBO-MBLIbIEBOro aHaausa [. Bupke
(Birks, 1976) npeaJsiaraer npoBOAHTh B crieayiolleM nopsiake: 1) Bo3-

126

VA1 B2 2 B2 3 (T + (EEEH 5 IR 6 RO 7 =l o oo [y [ s

Pteridoph. burnapHbie < - _.

Tpabasucmors mwmwmwm\m%g Bodweie - 3 S |

T T 3 g Iy

d _m Y g * g 2| 5|88

o| §f )3 R =1 £ 3~ g S| 3|8x

5| Sed%q @ 3 & | IR s | Tl

S 3IESSEE 3 5| 5 (8| PR lE|Ssals o] 6ol F I3

2 SISSRaRR £ (S| ¥ [%|ofeecd|EAE|B ) 28|38
o T~ ~ o ¥ w2 “wd ~ e

BEISREERE S 8| 5 ool ssde| e | EE

RWw P DD.PWMTM = MW 8 “m,nvu.wmwmnr - RS R o d W M Mm

S

5|10% qumuwm 10%| 513 | 70 20%| 515360309 5 | |20 40 |20 40 | 20 40| S | < |88
T T T T T 1 T T T TT 17T TTYT [ T 17

s A AR

A W i Nm% 611 S

=7 7 22 N

‘m : > Zs5| |3

709 §

B Sy SSE| il 2 ol S

'3

3

3

; I S

B ey i SRR g

H : v S

] A ©

- - - 8

TR N

; R B g
b 43 -4 —_—

=i b I

f R 3

= : 5L . M

R —— =

M & MM 1S

T fa k w 'S

{7 -4 | S84

] ; 13

(=211 : % 53] S

a2 = i 52| S

= 0 (Selagimella A— 2 |7 g

= ml seldgingide % lesa S

P M - W W [ wr 528 |a _M.

Puc. 13 (npodoascenue).

pact mo paauoyrJjepoay; 2) JoKaJbHble 30Hbl OTAENbHbIX 0ObLEKTOB;
3) pervoHaJibHble 30HbI, pacTUTedbHble coobulecTBa; 4) onucaHue
pPacTUTEJHHOCTH; 5) BO3MOXKHBIE COBPEMEHHbIE AaHAJNOTH PaCTHTEJb-
HOCTH.

[Mpu wuHTepmpeTauuH AAHHBIX COOPOBO-NMBbLIbLEBOro aHaJjusa cJje-
AyeT NIPUHHMATL BO BHUMAaHHE He TOJIbKO COCTaB H3y4YaeMbIX OTJOXKe-
HUH, HO ¥ cBelleHHs1 06 03epHOH KOTJOBHHE, MECTOTIOJOXKEHHH H3yYae-
MOrO pa3pes3a [0 OTHOIIEHHIO K Gepery W Apyrue reojOrH4eckHe H
reomopoJsornyeckue faHube. [1bl1ba nonajgaer B 03epa B 0CHOBHOM
npu nomouiu Berpa (KaGaisnene, 1969; Mansicosa, CnupuaoHoBa,
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1983). Uem 6o0sblie paccTOfiHHE MeKAY HCCAELYyeMbIM IYHKTOM H
rpanuuen jeca, tem ¢ GoJblued njowand (no HanpaBJeHHIO BeTpa)
NPUHOCHTCA Nbiabua. B HeGosblunme o3epa JecHOH 30HbBI Mblibla
nonajaet ¢ HeOOJBLIOH OKPY)Kaluled TEPPHUTOPHHU; B HHX MO3TOMY
OIlHOBO3paCTHblEe CHOPOBO-IBLIbIEBbIe CIEKTPbl MOTYT pPasjHuyaThCs
B 3@BUCUMOCTH OT HEOAHHAKOBOTO PaclnpejeseHnsi i NJOTHOCTH pPacTHu-
TeJIbHOCTH B YCJOBHUSIX OJHHAKOBOTO KJAHUMaTa. B 1leHTpasbHbIX yacTAX
KPYIIHBIX 03ep JIeCHOH 30Hbl, KaK U B 03epax 6e3/eCHbIX PEeruoHoOB,
Tle PacCTOSAAHHA [0 IPaHULDbl Jeca 60JblliHe, Thlblla M0 HANPABICHUIO
BeTpa MPHHOCHUTCS ¢ 6oJgbluoil okpyxXamwlleil Tepputopuu. ORHOBO3-
pacTHble CIOPOBO-MNblblieBbie CIEKTPLl OTJAOXKEHHH MaJblX U 6OJbIINX
03ep MOrYT pa3/juyaTbCsl TaKxKe H3-3a TOro, UTO MblbLa pPa3sHbIX
pacTeHuil MO-pa3HOMY Pa3HOCHUTCS BETPOM.

BoccranoBsieHne coctaBa pacTHTENbHOCTH MO JAHHBIM NaJgHHO-
JIOTHUECKMX HCCJAeJOBAHUN sIBJAsieTC ~CJOXKHOM 3ajaued, Tak Kak
pacTeHHUst OTJIMUAIOTCS PA3HOH MbIIbLEBOH MPOAYKTHBHOCTBIO, MbLIbILA
MepeHOCHTCS BETPOM Ha pasHble PacCTOSIHHSA, HeONHHAKOBa COXpaH-
HOCTb MBLIbILI ¥ T. 1. Pa3pabaTbhiBalOTCsi KOJUYECTBEHHblE METOAb!
BOCCTAHOBJIEHHS COCTaBa PacTHTEJIbHOCTH, NpeiycMaTpUBalolite BBe-
JeHHe TONPaBOYHbIX KO3(h(MUUHEHTOB, B OCHOBHOM YUYHTBHIBAIOIIUX
pPa3HyO MbUILLUEBYIO MPOLYKTHBHOCTb pacTeHud. OQHAKO 3TH METONbI
HENOCTATOUYHO COBepIUEHHbl, TAK KaK He YUWTHIBAIOT BceX (hakTOpoB
HakoMJeHHs mbliblbl U cnop.. [lonpo6Ho oHM pa3paboTaHbl TONBKO
IIJIS1 BOCCTAHOBJIEHHS cOocTaBa apesecHbix nopon (Kab6atsaene, 1973).

Ouenp Ba)XHOe 3HAYeHHe HMEIOT TOYHble BHLOBble OMpele/eHHs
MbLIbLE U criop. OHY MO3BOJAAIOT HALEXKHO KaUeCTBEHHO BOCCTAHOBUTH
OBIBIIKME PACTHTE/bHbIE cOO6LIeCTBA H CYAHTh O Kaumate. [las 3to#
1esJu MOXHO Hcnoab3oBaTh paszpa6ortauublii B. I1. T'puuykom (1969)
MEeTOJ 9KOJIoro-reorpadrueckoro aHanusa. AHaJIU3HPYETCS 3KOJOTUS
M COBpeMeHHOe reorpaduueckoe pacnpocTpaHeH1e BUAOB, OOHapYXKeH-
HbIX B COCTaBe MCKOMaeMblX CMOPOBO-TMBIMbLEBLIX CMEKTPOB. Bbinensi-
eTcsl Maoilaib, Ha KOTOPOH B HacTosillee BpeMsl COBMECTHO MPOH3-
pacrtaer caMoe 0oJibliOe KOJMUECTBO 3THUX pacTeHHB. [lonyckaeTrcs,
yTO BO BpeMst OOpPa3OBaHHUA H3ydaeMblX OTJIOKEHUH KJAUMaT Obli
TAKHUM K€, KaK B HACTOsllee BpeMs Ha BbIAEJAEHHON MJOLLaIH.

B nocnenHee Bpems /s MOJYUEHHS KOJHUYECTBEHHBIX XapakTepH-
CTHK KJHMAara BCe 4Yalle APUMEHSIOTCH MaTeMaTHUYeCKHe BbIBO/bI,
OJIHAKO JIOCTOBEPHOCTb PE3y/AbTATOB BbIUMC/AEHHUI MOKa HELOCTATOUHO
HajleXHa.

Ocob6enHocTH
CHOPOBO-NbBIABILEBOro aHaaHn3a

o

O3€epDHBX OTJOXEHHUHU mﬁthom 3 OHDbI

[1py M3y4deHUH MBIIbLB U CMOP M3 O3€PHBIX ¥ MOPCKHX OTJIO-
KEHHIl apUJHOH 30HbI BO3HHKaeT UeJblH pAL TPYAHOCTeH, KOTOpHIe
B MOCJIelHHe TO/[bl YAAAOCh YCHelHOo npeonoseTh (Bepuorckas, 1979,
1981, 1982; BpoHckuii, 1983). Beliin H3yuenbl o3epa ora 3ananHofl
Cubupu (Yaun), Kaszaxcrana (Banxaur) u BHyTpenuero Tsaup-1llana
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(Yatnp-Kéab, Cour-Kénb, masble o3epa ApabejbCKHX CBIPTOB),
a Taxkxe kpynseiimee o3zepo Mceblk-Kynb (Cepactbsinos u ap., 1980;
Bepnrosckasi, Cepacrbanos, 1981; Iluutuukos W ap., 1981, 1983).

Jlaa 3THX pafioOHOB MOKa ellle HeJOCTaTO4HO paspaboTaHa AeraJb-
HAs cTpaTurpacus OTJNOXKEHHH KOHLA IJIEACTOlEeHA W TOJOLEHA.

{Tostomy npu usyueHuu oTgoxeHui osep Uarep-Kéab u Conr-Kénb

GblIW BbieJeHbl TOJMLKO OCHOBHble NOApa3Jle/leHHs: BEPXHEMIeHCTo-
UeHOBbIE W HUIKHE-, CPeJIHe- U BEPXHErOJ0UeHOBbIe OTN0XKeH!sA. Kpome
TOro, B rOJIOLEHE YCTAHOBJAEHO D XPOHO30H, COOTBETCTBYIOUIMX KDPYN-
HLIM 3Tanam B HCTODUYM 03ep, KOrAa TIPOMCXOAWJAM H3MEHEHHS HX
yposreli 1 nuouanei. Perpeccuy o3ep CBsI3aHbl C aDUAHBIMH 3MOXaMH,
8 TPAHCTpPecCcHH — C MJoBHAbHbIMH. el MOC/AefHHX MOKa3aTeqbHO
yBeJMYeHHE MPOUEHTHOrO COMePKAaHUs Mblblibl ME30(MHTOB W yMeHb-
wenne — KcepoduToB (B ocHOBHOM 3(denphl W mapesbix). Bo Bpems
perpeccHii Bo3pacTaeT poJib MbIbUbl KCEPOPUTOB — MOJNBIHH, MAPEBbIX
(Eurotia ceratoides, Kochia prostrata, Chenopodium botryx, Atriplex
costata) v OCOGEHHO TNbLIbLB 3(eaphi.

B ciopoBO-MbLIbLEBbIX CMIEKTPAX 03€PHLIX OTJIOXKEHUH BHYTPEHHETO
Tsanb-1lans MPUCYTCTBYET TaKXKe 3aHOCHAA Mbljbla CO CKJIOHOB rop,
yaie Bcero mblabiia e lllpenka, eqn TAHBLIAHBCKOHR M KYCTapHHKOB,
06.128a01UX GoNbUWIONH MbLIbLEBOH NpoayKTHBHOCTbIO. CojepKanHe
34HOCHO! MBbLJIbIbl YBEJHUHBAETCS [IPH IMOTEMJIEHHH U YBJIAXKHEHUH
KJWMaTa, Korja apeasbl APeBeCHbIX H KYCTapPHMKOBBIX MOPOA pac-
HIHpsIoTCA.

Kapnosaornueckuit ananus

OpuH U3 BaXKHBIX METOIOB H3YUEHUS HCTOPHH 03ep — TaJjeo-
kapnogoruueckuii. LI1MpoKo ucnosb3yembll Ajst YyCTAHOBJIEHHS BO3-
pacTta, PEKOHCTPYKUHU naneoreorpaduueckrX yCcJOBHH OCaAKOHAKOT-
JeHHUs, 3BOJIIOLHH PACTHTENbHOCTH IPEBHUX BOA0EMOB (OT maJjeoreHa
[0 MO3[Hero mjeficToueHa), 3TOT METOX TIPH U3YUEHHH COBPEMEHHbIX
03ep cTaJj NPUMEHSITbCS CPABHHTEIbHO HelaBHO. TaK e, Kak H Apyrue
najeo6OTaHUUECKUE MeTOAbl  (MAaJHHOJOrHUeCKHH, AHAaTOMOBBIH),
aJeoKaproaorHYecKHid ClIoCOGCTBYeT YCTAHOBJEHHIO BPEMEHH BO3-
HUKHOBEHHMS 03€p, BO3pacTa 0CaAKOB, T€He3HCa U 3BOJIOIHH BOJIOEMOB.

OCHOBOTOJ/IOX HUKOM COBETCKOH aJjie0KaproJOrHuecKof 111KOJibl
no npasy MoxHo cuutath 1. A. HuknTuHA, 3HAUHTENBHO YCOBEpLIEH-
CTBOBABIlIero CylleCTBOBABIIYIO PAHEE METOAMKY HCCJAENOBAHHUH H 1MO-
CTOSIHHO MOAUEPKUBABIIEr0 HEOOGXOAUMOCTb H3YUEeHHA (JIOP COBMECTHO
¢ ocajgkamu, B KOTOpbIXx ouu norpebenbl. [Tponoskarenem ero jaesna
cran I1. . Jopodees, KOTOpbI# H3YUH GOMbIIOE KOJHUECTBO pas-
pesoe Ha Tteppuropuun CCCP, ompenesusi MHOrO HOBBIX BHIOB H
onucan HX.

O6beKTOM H3yUYeHHs] KapHOJIOTHH ABJAITCA KPYIHbIE PACTHTENb-
Hble OCTATKH (KaproJiorusi — OT TIPeYecKOTO «Kapmoc» — MIOA) —
Mpexkje BCero MJOJBl, CeMeHa, Meracrnopsl Pa3HOCMOPOBLIX ManopoT-
HUKOOBPA3HBIX, a TAKKE OOTOHHU XapOBHIX BOAOPOC/EH, XBOWHKH,
YKOpOUEHHbIE MOGETH, WHLWKH XBOAHbIX PACTEHHH, YelllyH, CepexKH
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Gepes, OJIbXH, MeJIKHE JMUCTOUKH BePeCKOBbIX, HH3KOPOCJALIX Gepes,
KOpPOOOUKH M JHCThA UBbl U Ap. OAHHM M3 NOCTOHHCTB METOAA SIBJISA-
eTCl BO3MOXHOCTb ONpeJesNeHHs DAaCTUTeNbHbIX OCTATKOB A0 BHJIA,
TOCKOJIbKY TakHe BHMOBble NMPH3HAKH, KaK pasmepbl, ¢opma, UBeT,
6s1eCK, CTPYKTYpPa M CKyJbNTypa MOBEPXHOCTH MJOAOB H CEMSIH, MO-
CTOSIHHBI.

Kapnosorunyeckue octaTkH, UMesl HeGOIbLION apeas pacceHBaHHus,
XapaKTepHU3YIOT aBTOXTOHHYIO PacCTHTEJNbHOCTb H3y4aeMoro BOAOeMa
u ero mo6epexbs. OnHaKO MHOrHe IJIOAbI H CEMEHAa MaKpO(HTOB
cHa6KeHbl BO3JYXOHOCHOH TKaHbIO WJH CHELUANbHBIMH MOJOCTSIMH
H KamMepaMmH H, YIEpXKAaBLUIHMCh Ha MOBEPXHOCTH BOMbI, PA3HOCATCSH
TEeUeHHEM H BETPOM IO BceMy BojoeMy. DTO NPHBOAMT K (popmupoBa-
HHMIO TAHATOLEHO30B, B KOTOPbIX COCTaB OCTATKOB He COOTBETCTBYET
COOTHOLIEHHIO BHIOB M HX UHUCJEHHOCTH B PACTHTE/bHBLIX IPYNMHPOB-
kax. [losToMy nns Mo3HaHHSA HCTOPHUH BOAOEMOB H 3BOJIIOLHUH PacTH-
TeJbHOCTH HeOGXOAMMO YUHTbIBATb 3aKOHOMEPHOCTH (hOPMHUDOBAHUSA
TaHAaTOUEHO30B B OPraHOT'eHHbIX H KJaCTHUECKHX OcajKaX 03ep H
KOpPeJAUHOHHbIE 3aBHCHMOCTH MEXIY PacTUTeNbHbIMH aCCOLHAHAMH
BOJOEMA M KapMoJOrHYecKMMH KOMMJekcaMH. [asi peureHuss 3TOH
3aja4yu U3y4yaroTCs MOBEPXHOCTHBIE OTJOXKEHHSA, B KOTOPbIX OTPaXXeHo
COBpeMeHHOe COCTOsIHHe 3KocHcTeMbl Bopoema. Ot6op mpo6 npous-
BOIHUTCS AParo#, »KeaaTesbHO MO IycToll ceTke npoduaeid. MouiHocTb
cjos1 oT6opa 06pasuoBs cocrasiser 5—7 cM. Haubosee yno6Hoe Bpemsa
or6opa — 3HMMa, KOT/Ja BOJ0eM HAaXOAHTCS B CPABHUTEJIBHO CIIOKOHHOM
COCTOSIHHH H obecneuyeHo cBOGONHOE MepeaBHKeHHE Mo Jbay. Pe3yib-
TaThl MaJeoKaproJorHueckoro aHajsH3a OTpa)KaloTcst Ha TahOHOMH-
yecKHX cxeMax. BrepBhie TakHe cxeMbl COCTaBJIEHbl LJ1S1 MAPKHPYIOIIHX
C/10€B MPHHEMAHCKOH CBUTBI OTJOXKEHHH JHXBHHCKOrO MeEXKJeIHH-
koBbA (Slky6oBckas, 1976). ConocTaByieHue KapT COBPeMeHHOI pacTH-
TeJbHOCTH, GATHMETPUUECKOH KapThl BOJOEMA U TA(OCKXEMBl C yUETOM
JI@HHBIX MO MJOLOHOLIEHHUIO  MI03BOJIsIeT BHIICHHTh OCHOBHbIE 3aKOHO-
MepPHOCTH 3aXOPOHEHHS MJONOB H CeMSIH B O3ePHBIX BOJOEMaXx.

B ko/M0HKax JOHHBLIX OTJIOXKEHHH 06pa3lbl 0O3€pHBIX OCaKOB OTOH-
paloTcs HempepbiBHOH cepuel ¢ HHTepBasoM H— 10 cM. HenpepriBubil
M uacTeli oT6Op NpPO6 maeT BO3MOXKHOCThH MPOCAEAHTb H3MEHEHHS
B cocTaBe (JIOPBl, yCTAHOBHTD BPeMsl NepepbIBOB B 0CAKOHAKOIJIEHHH,
COMOCTABUTb C APYTMMH aHAJU3aMH (NMAaJHHOJOTHYECKHM, AHATOMO-
BBIM, OCTPaKOJ0JIOTHUECKHM ).

[Taneokapnonoruueckuit aHasn3 NPOBOAUTCH 11O METOLHKE, OMH-
caHHOH B nesom psage pa6or (Hukurun I1. A., 1957; [opodees, 1960,
1963; Hukurun B. I1., 1969; Kau u ap., 1965). Oro6paunnble 06pa3siibl
3a/MBAIOTCS YHCTOH BOAOM, TLIATENbHO MPOMBIBAIOTCS HA CHUTE C JHa-
meTpoM orBepcTHit 0.25 MM M mpocywuBalorcsi. PactutenbHast Tpyxa
pacchblaetcsl TOHKHM CJI0eM Ha CTEKJSHHOH MJacTHHKe, MPOCMaTpH-
BaeTcsl nMox 6HHOKyJaApHO# aynoit (MBC-1, MBC-9) npu yBeaHueHUH
B 12.5 u 25 pa3 m u3 Hee OTGHUpAIOTCS KapMOJOrHUECKHE OCTATKH.
[Ipocmorp, oT6op M onpenejieHHe KaprnoJOrHYecKHX OCTATKOB Jy4lle
NPOU3BOAUTbL HA CyXOM MaTepHaJie, XOTs HEeKOTOphle HCCJAedoBaTeNH
NpeANOYUTAIOT NPOCMATPHBATL HX B BOJE.
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{lpu onpemeseHHH PaCTHTENbHDBIX OCTaTKOB so:oavmv\aeoﬂzmww..
ACKILMH COBPEMEHHBIX W HCKOTIAEMBIX [JIOAOB H CeMSH, a ﬂ:CWM:WE -
HHs, 3apUCOBKH H dororpaduu, NPUBOAHMBIE B Jureparype. o6 <o-
1OMOLLb OKa3blBAIOT ONPELEHTENH CEMSH COPHBIX PaCTEHHH P

xotoB, 1965; Jlenbkos, 1932).
noxﬁmmEfO%T NNU:OBOﬂEJmOXSx OCTaTKOB 3aBUHCUT OT reHe3uca

- BMelIAIOIHX OTJIOXKEHHI H TeX npeo6pa3oBaHHil, KOTOPbIE NpeTepIIe:

BAIOT TAHATOLEHO3bl B MPOLECCE 3aXOPOHEHHUS. Jlyuiie Bcero :aomwm
# CeMeHa COXPaHSIOTCsA B IVIOTHbIX OPraHOreHHBIX ocamgKax — o%%Mme
W cTapUYHBIX WIaX H TOpOax, xyxKe — B I'yMYyCHPOBaAHHBIX CYT ,
Kax. )
S:_Mnam%_,x:smwwmmxm KapIOJOrHYeCKUX OCTATKOB U3 HECKONbKUX CEPHH
06pa3ioB, B3SAThIX B PA3HbIX YacTAX BOLOEMA (13 30HbBI mwvwoqw:_\__\_mm
AMTOpaJH, LEHTPAJbHOH Mesarn4eckot yacTH), 0HOPMASIOTCS wmmoqu
Ta6aul, B KOTOPBIX MPHBOIHTCS Ha3BaHHWe DACTEHHH, KOJIH eCTR
oupefeNeHHbIX OCTATKOB, @ TAKXE sKeJqaTesbHO CBeleHHd 110 cwzmvw zom
reorpagnueckoMy pacnpocTpaHeHHio BULOB H T. A. bvﬁmmxmm vn:m-
OTpakeHHsl pe3y/bTaToB aHaju3a ABJSAETCHA KapIoJIOTHYecK Jna-
rpamMma, Ha KOTOPO# IO BepTHKaIH Jaercd axqoaoﬂ:;mox:saWazvi
¢ yKazaHHeM MecTa 0T60pa i HOMEpPOB 06pasios, a no nov:womm e
BHIBL PACTeHHH MO 3KONOTHUECKHM FPYTIIAM. _Ao::;mono o:%mnamxmm
HbIX PACTHTEJbHBIX OCTATKOB BbIpAXKAETCsH B @maamwoﬂowmww Jaxas
auarpamMma Gbiia COCTaBJeHa I. U. Topeukum ( o xb L
®. 10. BennukeBnua. [luarpammbl, COCTABJECHHBIE J. A. W<m<H
npuBeneHbl B paboTax H. A. Maxuay (1971); B nanpHeuIlieM ,_,.:m.xez_w
G6osckasi (1976) BBesa Ha AMarpamMMmax wxo:oﬂ::mnxsm c p :
ConocTasieHne IHAarpaMM M3 PasHblX YacTed BOjOeMa NA€T mOwZMW_M‘
HOCTb YBSI3aTh UX MeXAy COGOH H BbIAGTHTD sTanbl pasBUTHSA Pa "
rebHOCTH BOLOEMA M OKpYyKaollero noGepexbs 3a Bpems HaKOIL/
WSl OCaJKOB. ‘
" Dmamﬂxmw:oao_,s:moxsm METO/ [IHPOKO MPUMEHSAETCSH :@smMMMHoM
JLOBAHHWHU APEBHHX BOLOEMOB — I o:nmbmam:xmcmowmvmoam, _,6 uea
ocajikoB, majseoreorpauueckix pPEeKOHCTPYKIIHH. oJibLlY :oxm::u.
37eCh UIPalOT BblIe/eHHe BbIMEPIIHX BHIOB, perioHa/bHbIX U Kann
HEIX 3K30TOB, ONpeeNeHde TMPOLEHTHOTo COpepMatus ucmmo Hbix
M KyCTapHMKOBBIX MOPOX, BOAHBIX, 60/0THBIX, MPHOPENKHO-BOX
m:hww.mvm@oammz TaK:Ke TPUHUMIB H3YYEHHs IOJIOLEHOBBIX H Q_uwwm..
MEHHBIX OT/JIO0XKEHHH M0 KapnoJorHyeckuM AaHHbIM (JTATBHHIOK, ] :ou
Kpyroye, 1983). ITonyuenst npeaBapuTebHbIE mmmmzmm:mamwwomoﬁo
JOTHYECKOTO U3yUeHHs HOHHBIX OCaLKOB CrnopoBckoro, BeiroH oro
u UepBOHOro 03ep, pacnooXeHHbIX B npenenax mmaon<noxmwOm I
secbsi. Pe3y/ibTaThl I0KA3bIBAIOT, YTO 3HAUHTEIBHbIX xmzm:m: i e co
crase (JOp HA MPOTSKEHHH TrOOLEHA HE npoucxoauao. O Koa i
KAHMATHUECKHX YCJAOBUH MOMKHO CY[MTb MO COOTHOUIEHHIO perHoH
HBIX M JIOKaJbHBIX K30TOB H MeCTHBIX BHIOB. Pexum momomznww
HeOJHOKPATHO MEHSLICS, O UeM CBUAETENbCTBYIOT roKasateJsin 3K0J0

yeCcKUX CMEKTPOB.
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- JleranbHble majeoKaploJoriyeckie HCC/leJOBaHHS OZHOTO MECTO-
HaxXOXKJAEeHUs CeMeHHOH (DJIOPbl B KOMILIEKCe C APYTHMHU NMaJeOHTOJNOrH-
YeCKHUMH M Ire0JIOTHYECKUMH METOdaMH Jal0T BO3MOXK HOCTb BOCCTAHAB-
JIUBATh FUAPOJOrHUeCKHe YCJAOBHSA APEBHEr0o BOLOEMA — IPOTOUYHOCTD,
TeMrnepaTtypy BOJbl B JIeTHHe MeCsLbl, KoJeGaHHA ypOBHS, MUHepaJH-
3aLHI0 H TPODHOCTD, HAJHYHE MEJKOBOAHHN U 3a60J0UeHHbIX 6eperos,
a Tak»ke 30HBI 3apacranusl makpoduramu. [JaHHble naseokaprnogoriu

MOT'YT CJYKHTb OCHOBOH /Sl caMO# jeTanbHOH cTpaTHrpad i KOHTH-
HEeHTaJIbHbIX OTJIOXKEHHH KaHHO301.

Hsyuenne mMakpoocTaTKkoB pacreHHi

BaxkHoe 3HaueHHe uMeeT Takxe onpejeseHHe GOTAHHYECKOTO
cocTaBa TOp(OB, APEBECHbIX OCTAaTKOB, OTNEYaTKOB JuCcTheB. OCTaTKH,
XOpOLUO BHIHbBIE HEBOOPYKEHHBIM V1a30M, OGbeAHHSIOTCS MOJ Ha3Ba-
HHUEeM Makpo(dOCCHIUN WM MaKpoOoCTaTKOB. OCHOBHLIM JOCTOHHCTBOM
MX fIBJfIETCSl aBTOXTOHHOCTb. KpymnHble pacTuTe/ibHble OCTAaTKH coXpa-
HSIOTCS TJiaBHbIM 00pas3oMm Tam, re OHH MpouspacraJju (Hamnpumep,
B OCajKax o03ep BCTpeyalwTcss Makpodoccoiud BOILHBIX pacTeHHH
M pacTeHUi, mpouspacramoluux Ha nobGepexxkbe o3ep). Ho npesecHble
OCTaTKH, €C/IH OHH BCTPEUAIOTCS B aJIJIIOBHAJBHBIX OTJIOXKEHUAX, MOT'YT
ObITh TMepeHeceHbl Ha 3HAUHUTEJbHble PACCTOSHUSA HJIH [epeoTIOXKeHb!.
JlucThsl XKe B aJJIIOBHU NPaKTHUECKH He COXPaHSWTCH, a Topd NpH
[epeOoTNOKEHHUH Uallle BCEro 3aJjieraeT IPepbIBHCTO, lepec/auBasich
C 03epHbIMH OTJIOXKEHHUSIMHU, H He o0pasyeT eJHHON CTPATH(PULUPOBAH-
HOH Top(AHOMH TO/ULH, KaK 9TO OObLIYHO OblBaeT Ha 60OJOTHOM MaccCHBe.

HecmoTpst Ha TO YTO KpymHble DACTHTeJNbHble OCTATKH XOPOIIC
BHUJHbI, [Js1 OnpeneseHust HX HeoOGXOAHMBI cleudanbrHas o6paboTka
06pa3uoB, NPHMEHEHHE YBEJHYUTEJNbHOH anmaparypbl, aTjaachbl-onpe-
eJINTeH.

Borauuvuecku# aHaJdHu3 TOp @ a OCHOBAH Ha TOM, 4TO
pacreHusi-topoo6pa3oBaTe/]i IMOCJe OTMUPAHUS B YCJOBHAX MO-
BbIUIEHHOH BJIaXKHOCTH He MOJLBEPraloTcA MOJHOMY pacnany W mepe-
xoaaT B coctaB Topda. TopdoobpaszoBaHue — 3TO CA0KHBIH mpouecc
(TwopemuoB, 1976): eXeroiHo NMPOUCXOIUT NMPHPOCT PACTeHHH H HX
OTMHpaHHe, OCTaTKH pacTeHHH pacnaaaloTcs HeMOJHOCTbIO, B pe3yib-
Tare 4ero NPOMCXOAHUT HAKONJEeHHe OTMepLIedl opraHnueckoi Macchl —
obpasyercs Top¢d. B 3aBucuMOCTH OT COOTHOLIEHUS pacTeHull o6pasy-
I0TCA pasjiMuHble BHAbl TOpda, KOTOPble XapakTepH3YIOTCs pasHbIMH
60TaHHUYECKHM COCTABOM, COAEPXKAaHHEM TyMyca, 30/bHOCTbIO. Buibl
Topda o6benHHSIOTCA B rpynnbl (HanpuMep, APEBECHO-TPaBsiHAsA),
rpynibl — B MOATHNBI (N€CHOH), MHOATHUNBL — B THIbl (HU3WUHHBLH).

BaxkHoe 3HaueHUe 1715 ONpeneseHns: 60TaHUYECKOro cOCTaBa HMeeT
cTeneHb pasgoxeHuss topda. Passnunble pacTeHUsA MO-pa3HOMY NPoO-
THBOCTOSAAT pasfoKeHUIo B 60Jj0THOH cpenme. B Husuuubix topdax
HEeBLICOKOH CTeleHH Pa3J/IoXKeHHs PEIKO COXPAHAIOTCS Ha3eMHble YaCTH
pacTeHU, B YaCTHOCTH OCOK, 2 HX KOPHH XODOLIO COXPAaHSAIOTCH Jaxe
pH BBLICOKOH CTeMeHH pasjoxeHHs. B BepxoBelx Topdax posbiue
BCero NMpPOTHBOCTOSIT Pa3pylUleHHIO KOPa ApPEBeCHbIX IIOPOJI H BOJOKHA
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nyuithl. X0opouwo COXpaHaoTes o%mq:aomws W THMHOBbLIE MXH, 3TMH-
> opHeBHlLA BaxXThl ¥ T. L.
:»c“%m:ﬁmﬂawﬂw:wxﬁm:m MaJio 3aBHCHT OT BO3pacra aowew.@%m_w
B MeXJEIHHKOBBIX OTJOXEHUSX BCTpeuaioTesi MPOCIoH Q_mlmao
cpeHepassioxKH1BIIErocs aowecm. [Tpouecc qoveoomwmwom%ms: onens
GHOXUMHUEeCKH T (XUMHUECKHH H MHKPOGHOJNOTHUECKHH . wm:oaom
HanboableMy PasJOXKeHHI0 pacTHTEJNbHDIE OCTATKH :onw_,% aoren
B BepXHel 4acTH TOphSAHON 3anexkHu, TaM, Tie 6osblile BC O crasm-
BaeTCs NeATeNbHOCTb MHKPOOPraHusMos, HX cmwm:w:mcwz aw:amm
8 MpAMOH 3aBMHCHMOCTH OT KJIUMAaTHUYECKHX YCJIOBUH. 1 Tenaee
KAMMAaT, TeM ObicTpee pasBHUBAIOTCA MHKPOOPTAaHH3Mbl H KTHBtee
NPOMCXOJIHT PasiokKeHue pacTUTENbHbIX OCTATKOB. Nm%bomm%mogs
W3MeHeHHe KJauMaTa B CTOPOHY MOTEMJeHHs 7 o::%m:@sm ma: octi
HaXOLHT OTpaxKeHHe B CMEHE paCTHTeIbHOTO MOKPOBA oaowmxw\mooes
YEeHHHU CTENIeHH PasJIoXKeHHsl, a MOXO01aHHE H yBeJu4enue B axuocn
CHWIKAIOT MOKAa3aTesb CTEeHH Pa3/oXKeHus.. CyulecTByeT wm KOILKO
METOOB OIpeae/eH sl CTENeHH PasloKEeHIA ~= rn1asoMepHb :.s:mn%i
CcKOMMUecKuil (no oKpacke W CTPYKTYpe Topha), W\_:xvooxw_ Haecku
(onpesesieHue o1 MHKpPOCKONIOM TJIOMA/IH, 3AHATOH rymyco mw e
TeJbHBIMH OCTaTKaMH), rJa30MepHO-NPOUEHTHBIH ?o:ommmozo_,o o
MECTHOM MPHMEHEHHH MaKPOCKOMHYECKOro n zswioxo:::vm Koro we-
TONOB), OTMY4HBaHHs (OTMbIBKA MeJKOJHUCTIePCHOH :moawz,ohmamm:m
HbIH (3KCTparupoBaHHue sz_:omm_x mmwwwmwm U BecOoBOe OIp
TBa)., Ma3KoB, 00 BEMHO-B .
" _%amwemm::sw,nxoz cocTape Topda MOXHO CYAHTb MO €ro moEM
HocTH. PacTeHus HU3HHHBIX TOP(AHUKOB, pa3BuUBAIOLIHXCSA B %o:wﬂwwa
6J1aronpUsiTHOrO MHHEPaJbHOrO nuTaHusi, RalT OOJbLIHH m:c:zﬁoa
3oubl, uem Bepxosbie. K TOMY XK€ pasHple BHIBI cmﬁm::ml_m 5
pasHylo 30JIbHOCTb. HusuHHbIA ceoue umeer wooa_uzoo? 4y
nepexonublil — 4—6 %, BepXOBOH — menbiie 4 %. aror
[Tocse onpeaeJieHuss CTerneHH pasyoXeHus Topdp npoM aior 1
CUTE C OTBEPCTHAMH [HaMETPOM 0.25 MMm. cwmw:o%:mEmmn act
W MeJKHe TKaHH pacTeHWi yXoasaT C BONOH, a Ha Q\:,m oommao :
HepasJIoXKHUBIIHECH OCTaTKH pacTenuil, 0Ll H CEMEHA. S_M_SM NO@E
Heo6X0AMMO pa3BapuTh B 5 9% -HOoM pacTBOpe €IKOW L1en0H :mmmaom
NaOH). TTpombiTasi 4acTh pacTHTENLHOTO ocTaTKa :@ooﬁﬂacmgwnwz
noi MUKpOCKomom. BuioBbIe onpeneseHus pwmaaom ) arnacay
A\Dozavowoxmm u ap., 1959; Kau u ap., 1977). tlo MaoEmw ,moam::m
B 1oJIe 3peHUsi MHKpOCKona ocTaTKaMH Kakoro-jaubo _W_\E oz@mmh maom
onpene/sieTcsi NpOoUEeHTHOE cojepykaHHe 3TOro BHIA. FeK y
o 10 noneil 3peHHUs.

:vosza%m_mmmoaw m_ eocTar xw JOBOJILHO HACTO BCTPEUAnTCs mzmmw-
BEPTHUHBIX OTJOXEHHAX B BHIE BeTOueK, 06JOMKOB Smoaww. e :m
Onpenenexnue BHJIOBOH TPHHAMJIEKHOCTH nnmmmo:%z :co:wm nx i
cpesam — TonepedHoMy H IBYM MPOAOJBbHBIM  ( mzwsmvzo oav:w&.
1946) . Lnst aroro 6epyT Kycouek ApeBeCHHbI, OTKOJIOTOH B :WOWO pHOM
HanpaBJeHHH W OTHUJIEHHO! B TOTEPEUHOM, nmwzmvozao oo | on
B LIMPHUHY [0 OMEpPEeUHOMY cpe3y, Ha KOTOPOM AOJIXKHO ObIT
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OJIHO TOAOBOE KOJbUO, ¥ 0K0JIO 1.5—2.0 ¢M B JJAHHY B NPOAOALHOM
HanpagJeHHH.

a5t npUroToBJ/IeHUS CPE30B APEBECHHY HEOBGXOMAHMO MOABEPTHYTh
creinasbHoi 06paboTKe, peskie BCero pasMauydBaHHIO — XOJOLHOMY
UJIH TOpsiueMy, 4TOObI IPHAAThb i MATKOCTb H 3J1aCTHYHOCTh. Kycouku
JpeBeCHHBbl TTOMEULaI0T B COCYI C BOLOH UJAH XKHUIKOCTHIO, COCTOSLEH
M3 IBYX uacteii BOAB M OAHOH rauunepuHa. YUrtobwl apeBecHHa He
3anJiecHenesa, caefyeT NPpUOABHTH KPUCTAJAUK KapOOJOBOH KHCAOTHI.
XononHoe pa3aMauuBaHue JUTCA OT 2 10 5 CYTOK, ropsiuee — He Gojtee
4—10 yacoB, HO TBeplble MOPOALl HHOTIA NPHXOAHTCH Pa3MauyUBaTh
6oJiee CYTOK.

Cpe3bl MOXKHO J1e1aThb GPHUTBOH HJIH MHKDPOTOMOM, NPH 3TOM Mep-
BbIfi, Kak Gojiee rpy6blil, 00bldHO oTOpachiBaeTca. IlonepeuHsie cpesbl
JOJKHBL OBbITh JOCTaTOYHO KPYNHBIMH, UTOOLl B NOJIe 3peHUs MONano
He MeHee OJHOTO FOAMWYHOrO KOJIbLA, H MMeTb TOJUWMUHY 20—20 MKM;
npojoJibHble (MPOLOJbHO-pALHAABHBIE U NPOLONbHO-TAHTEHTAJbHbIE)
cpe3bl — 10 10—15 mMkmM. BaxxHbiM MOMeHTOM siBJsieTcsl BbiGOp Ha-
npaBjeHHs. B monepedHbIX cpe3ax COCYAbl NOJKHBI HMeTb (GOpMYy
NPaBHJbHBIX KOJel; B MPONOJbHBIX TAHFEHTAJbHBIX Cpe3ax KJeTKH
Jyda OKpyrJjbple, a B pajHajbHblX — TAHYTCH HENpPepPbIBHOH M10JOCOH.

J71s npuroTOBJIEHHS CPE30B M TpenapaToB JPeBeCHHbl MJOXOH
coxpanuocTu TpebyeTcs cnenasbuas o6paborka. Kycouku fpeBecunbl
noc/ie pasMadyuBaHns HEOGXOIUMO CKPENHTb. Pa3aMoueHHYI0 IpeBeCHHY
noMelanT Ha 2—3 CyTOK B pacTBop, copepxaliuii cnupt 1 10 9% -Hulil
ranneprH. bBosee 3ddexrupHa o6paboTka riHUEPHH-XKEJATHHOBLIM
1 mapaguHOBbIM pactBopoM. 1151 06pabOTKH rJIHLePHUH-KENATHHOBBIM
pacTBOpoOM KYCOUKH [peBeCHHbl MpeABapHTeJbHO 0CBOOOXKIAIOT OT
BO31yXa, NMOMeIlas Ha CYTKH B CIHPT. 3aTeM NPOMbIBAIOT BOAOH M
ONYCKAIOT B TJIMIEpPHH-XKenaTHHOBLIH pacrBop Ha |—3 cyTtok. Ilpo-
MUTKY KejJaTeibHO MPOBOXUTDL NpU Harpesauuu Ao 50—60°. Pactsop
cocToHT U3 6 yacrtedl xkenartuna, 10 yacreil Boapl H 40 yacreit rauue-
puHa. [Tocsie IPONMUTKH KYCOUKHM NPEBECHHbI MPHKIECHBAIOT K J€PEBSH-
HbIM KYOHKaM TCOpPSIYHM TIJIHLEPHH-XKeJaTHHOM H OKPYXAaloT 3THM
pactBopom. Ilocne 3acThiBaHHSI NPHrOTOBJEHHble OGBEKTH Heo6-
XOJUMO YIJIOTHHTb, IJISl Yero UX nomeniaioT Ha 1—3 cyTok B cmupr
Han 4 9% -upifi BOnHbIA pacTBOp (opmasuHa. Cpesbl H3roTaBJAHBAIOT
Ha MHKpPOTOME.

[lpn napaduHOBOM cnoco6e KYCOYKM APEeBEeCHHbl IJs yAasJeHHs
BO3/lyXa MOMEIIAIOT HAa HECKOJbKO YacOB B G€H3HH HJIH KCHJIOJ, a 3aTeM
npu6asasioT napaduH U CTaBST B TeMJoe MecTo, UTOObl mnapaduH
pPacTBOPHJICS H NPONHUTAJ ApeBecHHY. BeH3uH uau Kcuioa yaansiorcs
B TepmocraTe mnpu temneparype 60—70° B TeueHue cyTok. 3atem
LpeBeCHHY 3aJUBAIOT pAaCMAaB/JeHHbIM NapadHHOM W OXJaXKAAIT.
Kycouku ppeBecHHbl Buipe3aloT U3 napaduHa ¥ MNPUKIEHBAOT HA
nepeBsiHHble KyOukd. Cpesbl gejaloT Ha MHKporome. M3 cpesoB
H3TOTaBJHMBAIOT BPEMEHHbIE HJIU MIOCTOSHHLIE Tpenaparhbl H NpoCcMaTpH-

BailOT NOX MHKDOCKOMOM, ONpeaenss ApeBeCHHY MO aTJjgacaMm-omnpene-
JIUTEJAM.
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MOPCKHX OCaJOUHbIX TOJIL MOCJENLHEr0 MeKJeIHHKOBbA, pasHocy
OOJMBLIOT0 KOJHYECTBA MOPCKHX IHATOMEH H HX MEPEOTJOXKEHHIO.
MHorue nccaenoBaTtesNy HA OCHOBAHHH TAKHX HAXOMOK AeJlaju BbIBOJ
O MPOHMKHOBEHHH MOPCKHX BOJ Ha TEePPUTOPHUH, Je)Kallue Bblllie
ypoBHeH Mopckux craadit Bantuku (Molder, 1943; JlagbllukHHa,
1965), XOTS1 Ha 5KOJIOTHYECKYIO HECOBMECTHMOCTb JHATOMEH B ONHCaH-
HbIX KOMMJIekcax ykasbiBaja ewie A. Kiese-Dinep (Cleve-Euler,
1944) B kpurTnueckoM pas6ope paborel Kapaa Ménbnepa. OnyGiu-
KOBaHbl 0630pbl pa6or no 3Ttoli mnpoGiaeme (KBacos, BakaHnosa,
HaBbinoBa, 1970; Eronen, 1974). Anaan3 Haxo40K MOPCKHX AHaTOMel
B COCTaBe IPeCHOBOAHBIX (paiop Ha Teppuropuu Cesepo-3anaga CCCP
1 ®enno-CKaHIMH MOKa3aJ, YTO BCe MOPCKHE NHATOMEH, BCTPEUEHHBIE

"B OTJIOXKEHHSAX IMO3JHero mnjaefdcTolueHa M ToJiOlleHa 3a Hpegesamu
pacnpocTpaHeHHsa npe6opeabHOTO HOJABIHEBOTO H JHUTOPHHOBOTO
mope#d BanTukH, HaX0ASATCS BO BTODHYHOM 3aJjieraHuu, Kak Gbl HH OblL1
BEJIHK NPOLEHT MePeoTN0XKEHHbIX (DOopM.

C nmpyroil CTOPOHBI, B 0CaJKaX COJOHOBATHIX M COJIEHBIX 03ep,
Kak H B NPHOPEKHOH 30He MOpeH, OObIYHO MPUCYTCTBYIOT B 60OJblIeM
HJH MEHbIUEM KOJHUECTBE CTBODKH NMPECHOBOAHBIX AHATOMEH, NPHHO-
CHMble BOZaMH MOBEPXHOCTHOrO CTOKa, M rajioUJAbHBIX AHATOME},
pa3BHBAILIHXCH B ONPECHEHHLIX MPUGPEKHBIX BOAAX, YTO HEOGXOIHMO
YUHTBIBATb NMPH NaJeoJUMHOJOTHYECKHX PEKOHCTPYKIHSAX.

JInaToMOBBle KOMIJIEKCHl B OTJIOXKEHHAX KPYMHBIX IMTyGOKOBOIHBIX
CTpaTU(HIUUPOBAHHBLIX 03ep, TakuxXx Kak Jlapoxkckoe n OHexckoe,
OTpaxaloT HHTerpaJbHYyI0O KapTHHY pacnpene/eHust B o3epax pasJiuy-
HbIX BOJHBIX Macc C HMX CHeUH(pHUYECKUM COCTaBOM (PHUTONJIAHKTOHA.
JlnaTomoBble KOMI/IEKCH LOHHBIX OTJOXEHUH TI1y6OKOBOAHBIX paiio-
HOB Pa3JIn4arTCs He TOJIbKO N0 COCTaBy AOMHHHUPYIOLUHX IIJ1aHKTOHHbBIX
IHaTOMeH, HO M IO CTEMeHH Y4YacTHsI B HHX JHUTOpA/JbHBIX IHATOMEH
6eHTOCA.

B osepax, 44 KOTOpbIX B JI€THHH NEPHOJL XapaKTEePHO COCTOSIHHE
rOMOTePMHH, MpoLecchl OCaJKOHAKOMNJEHHS JHUIb OTUACTH CBSI3aHBI
CO CTpPOeHHEeM O3€pHbIX KOTJOBHUH, a B 6o/blIel cTereHd 00YyCJI0BJIEHbL
ocoGeHHOCTAMH BOAHON nuHaMuKd. COCTaB THATOMOBBIX KOMILIEKCOB
B MX OCajKax oTrJaudaercs 60/bUION onHOpOAHOCTbIO. CTBOpPKHM Aua-
TOMei KOHIEHTPHPYIOTCS B HJOBBIX TOJIIaX UEHTPaJ bHbIX uacTel o3ep,
rie BOIHasi AIMHAMHKA He CTOJb aKTHBHA.

Takum o6pasom, XxapakTep AHATOMOBBIX KOMIJIEKCOB H UHCJEH-
HOCTb JHaTOMeH B ocankKax SBJASAIOTCS MNOKA3AaTeNsIMH He TOJAbKO
IIPOAYKTHBHOCTH BOAOPOCJEBbIX coo6GLIeCTB, HO M BOAHO-IMHAMH-
4YeCKHX MNpPOLEeCCOB B 03epax H CBfI3@HHBIX C HHMH OCOOEHHOCTeH
0CaKOHAKONJIECHHS.

B ue6Gonbuiux ray6okHX CTpaTHHIHPOBAHHBLIX O3epax CeNUMeH-
TapHs OOJbIIMHCTBA MNPOAYUHPYEMBbIX B HHX AHAaTOMEH NJaHKTOHa
H OeHtoca npoucxoaut in situ, mostTomy naxke Ha HeGOJBUIMX pac-
CTOAHHUSIX NTHATOMOBblE KOMMJIEKCHl B OTJIOKEHHSIX CYLIeCTBEHHO Pas-
JIMYAIOTCA MO COCTaBy, KOTOPBIl 3aBUCHT OT MECTHBIX (haKTOPOB —
CTPOEHHSI JAOHHOTO penbeda, HaAHUHS 3apociefl MakpogHTOB H Ip.

CocraB nHaTOMOBBIX KOMIILIEKCOB B 0CajKax 0O3ep I[0O3BOJSET
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CyaHTb O Mpoueccax 3BTPOdMPOBaHHsL, TPOUCXOAAUIUX B m:x%m“%%v_u%mo.
non BO3JZefCTBHEM MPHPOAHBIX, HO H AHTPONOTEHHBIX .
114160 HMHONOTHYECKHE HCCIEN0BAHUS C NPHMEHCHHEM MeToaa
AH4TOMOBOTO aHa/IM3a Caeayer npeaBapsTh HCCAELOBAHUAMHU COCTABA
W ocoBGenHOCTEH CTPOEHHST AHATOMOBBIX KOMIIJIEKCOB, GOPMHUPYIOWIHXCS
ocajgkax o3ep.
’ oﬁwm%w:mﬂxm T mw Hai ow. st mayuenust BHIOBOI0 COCTaBa
W KOJHUECTBEHHOTO HAKOIUIeHHsl IHaTOMEN B NOBEPXHOCTHbBIX ooMWMMw
npH MIAHUPOBAHWH CETKH cranuuit or6opa zvomc Ha o3epe _uw\. o
saloTcs MopgoMeTrpHuecKne 0COGEHHOCTH O3€PHOH KOTJOBUH mswxs
npeneseRne TayOuH, OuepTaHHA H H3pe3aHHOCTb GeperoBoH o::_u:m
p4CTOIOKEHHE YCTheB OCHOBHBIX TPHTOKOB, & TAKKE XapaKrep 1 bl
OTNOXKEHHH ¥ BOJHO-THHAMHUYECKHE NPOLECChl B BOLHOH TOJLLE. Pas.
pe3bl MepeceKkaior 03epo Mornepex, nepreHANKYJIsIPHO ero mpoaos "
ocH. CTaHNMK HA paspe3ax HaMeualTcs Ha PABHOM wmogom:xﬁ Emwwm
oT Apyra, a B MaJblX ow%mAxlzwivmwvmw% nepecexamouemMy
pHOH KOTJOBHHBI (pHC. . i
éoﬂ*c:s Mﬂm%ovm 06pasioB MOBEPXHOCTHDBIX OTJIOKEHHH :o:oamwﬁmwmm
jHouepnaTe/H PasJaHdYHBIX CHCTEM, JOT Bopoukosa ::ﬂﬂﬂﬂ:oo&%
[leppuabeBa. [last anannsa orGupaercs BepXHHH KUIKHH HeKomco:
JMPOBaHHBIN CJOH OcaiKa, HasblBAEMbIH HAHJIKOM, HIHA xo_s.
ecJqH MOIIHOCTh HaWjka MaJja, TO HaMJIOK or6updercs UEJH ;
ecni Gosee 3HaunTeabHa (Gosee o.mcoz:, TO AJIA H3YUYEHHS oowcm%m%x
Hoit siopbl OTGHpaeTCs ero BepXHHH CJIOH. Jlas noJyyeHUs %MM tox
JLOHHBIX OTJOKEHHI Ha TyGOKHX o3epax HCMOJB3YIOTCS TPY p
HCTPYKUHH. , .
axcMMWme;%Ma:::zx FPYHTOBBIX KOJIOHOK Ha m:m,_,oz%mz: ;mmwm,ﬂw
pecbMa TPYAOEMKa. IJTO Jesnaer BamHbIM BOIIpOC BbIGOPA :%m ra
B3ATHS KOJOHOK. PenpeseHTaTHBHbIMU 17 najieoMMHOIOTHHICK -
esiefl SIBJASIIOTCS KOJOHKH, KOTOpbIe MPOULTH MOJIHbIH :wom:\:_v H,M:o-
LleHOBbIX M MO3HENIeHCTOLEeHOBbIX 03€PHBIX OTJIOKEHUH, TpeuMy
[LleCTBEHHO B TJyGOKOBOAHOH 06JaCTH 03€p. . .
O6pasubl Ha JHATOMOBBIH aHa/u3 H3 HJIOBOH TOJILIH xoammms
cnefyeT OTGMpaTh Ge3 MPOMYCKOB: KOJIOHKA paspesaercs Ha A_umaw 3Kt
panEO# oT 1 10 2.5 cm; 6osee ApeBHHE OCALKH, npeACTaBAeHHD ose-
pax FyMH/HO# 30Hbl FOMOTEHHBIMH TIHHAMH, pasnessoTcst Ha OTp "
B 2.5—5 cM, a B JEHTOYHBIX MJIMHAX MOLUIHOCTD OTPE3KOB JOXOLH
10 5—20 cM B 3aBHCHMOCTH OT UIHPHHDI :m:au%xo. 15). B :mva:_mm
¢opMUpOBAHHUS JEHTOUHBIX TJIHH _TeppUreHHbIR cHOoC B 03epa o
oyeHb BEJHK — TOJIIMHA FOJMYHOH Maphl JEHT caydanoch JOCTHT am
5—8 mmM, Kak, Hanpumep, B [ToBenenxkom 3annBe O:m%oxoﬂo%wmmm.,
rae BpeMs (GpOPMHPOBAHHUSA 920-caHTUMETPOBOro ¢j0s 0CaAKOB ras
nseT meHee 50 JeT, a HaCHILEHHOCTh MX AHATOMEAMH OUEHb M 2
Tak uTO MpH OGoralleHHH B npenaparax COAEPKHUTCA MAJO oewomm&
Tosimu#a OT6GHpAaeMbIX CJI0EB NUKTYeTCH, TakHM o6Gpasom, pas ™
TeMIOM CeliUMEHTaUHh. B o3epax ¢ BbICOKHM TEMIOM omﬁxzmmmmﬂm.m
HJIOB, Tje UX 0o6llasi MOIHOCTb agw:ﬁwmm_,wl_o M u 6ojee, TOI
er ObITh yBeJHu€Ha A0 o— . .
oaomwwo%momxm ZmaoE\Ew MpUMEHSeTCsl 15 B3SITHA 06pa310B OTJIOXKEHHH
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Puc. 14. Conepxanne guatomei TIOBEPXHOCTHOM CJIO€ JIOHHbIX OTJIOXKEeHHI 03. BosbuwIok
Kucerau (IOxuuit Ypan).

mw..nmamﬂ_m_wm“_»owmww”u .owwom:am”=ﬂwwﬂvm 06pa3iloB, 8 — o6uiee CONEpXKAHNE CTBOPOK AHATOMEH
a cr a; I—16 — HOCTb MacCOBBIX BHAOB AHaTOMel (/ — ilari
vistriata, 2 — F. pinnata, 8 — F. la 1 2 s, ¢ gllaria bre-
N s - tapponica, 4 — Cyclotella bodanica, 5 —
%HVN\A\QMMNN%NP 7 N| C. operculata var. unipunctata, 8 — Mastogloia m.S&\:.H. w.m_meﬁwwnwll
nngs..g?‘:: wm: m.:Qo:wa.\ .MQN,MEQESE argus, 11 — Paralia arenaria, 12 — Qov:n:oamsw
, 18 — G. icatum var. pumilum, 14 — Fragilaria constr —
struens var. venter, 16 — Amphora een:m var. :.gmnw.wmam. 19 =F. con-

€ UE/bl0 M3YYEHHS aHTPONOreHHOro BO3AeHCTBHS. 50- 100-cautu-
METPOBLIC KEPHbI BEPXHHX 4acCTeil KONIOHOK pasjesisioTesl Ha OTPe3KH
AauHO# I cm. Tlpu B3siTHHM BepxHero cios KHIAKHX, CHJIBHO OGBOAHEH-
HBIX WJIOB C/I€AYeT MPHMEHATbH METONHKY 3aMOPaKMUBAHHUS KOJIOHOK
(Merildinen, Huttonen, 1978; ItaBeigosa, Tpudonosa, 1979).
Jla6oparopuas o6paboTka 06pasuos. ITpu us-
FOTOBJICHHH NpPENnapaToB BeJNHUYHHA HABECKH NSl TEXHHYECKOH 06-
paGoTku coctasasier 5—10 r BO3AYIIHO-CYXOr0 0Cafka H3 TJAHHUCTBIX
06pasuoB M MeckoB M 2—4 r — u3 WAOB. Metoanka Texuuueckoii
06paboTku 06pasios NnoApo6GHO OnucaHa B aurepartype (JluatomoBblii
ananus, 1949). KoauuecTBeHHbii BapHaHT MeTOAHMKH paspaboTan
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8 Hucrturyre okeanomorun AH CCCP (OKyse u ap., 1969) nns mopckux
ocankos, moruduuuposan T. K. )KakoBliukopo#l a/as OeAHBIX AKa-
TomesiMu otsioxkeHuit Mopeit (Kpacos, Kakosuiukosa, 1971) u Brep-
nble npumernen B Uucruryre ozeposenenuss AH CCCP pjst usyuenust
AOHHBIX oTnoxenul o3ep (Kypoukuna, [lasbinoBa, 1972; JlasbifoBa,
1985). IMoacuer w onpeneneHde CTBOPOK PEKOMEHAYETCS TMPOBOAMTH
B cpejHell yacTH cTek/a Mo rOpU3oHTaJbHOMY paAny a0 500 cTBopok
(c yuerom wux pasapobyiieHHOCTH). BoluucjaeHnue KOJH-
YyecTBAa CTBOPOK B mMpenapartaX NPOU3BOAUTCA 1O (op-
MyJe

__ bede

a=
feh

1

rie @ — 4dCJAO CTBOPOK B 1 r ocaaxa, b — pasbaBiaeHHe, MJ, ¢ —.
YHCJO PSLOB, d — UYHCJAO TOJied B PSAY, € — YUCJIO NPOCUHUTAHHBIX
CTBOPOK, [ — HaBecka, T, g — 00beM KalJau, MJ, A — YHCJI0 NPOCMOT-
PEHHBIX TMOJell 3peHHus.

[Tpu HCMOB30BAHUN KOJIHUECTBEHHOH METOAHKH JJIA BbIABJIEHUSA
pOJIH OTAENBHBIX BHAOB ¥ COCTaBAa JOMUHHPYIOLIMX KOMILIEKCOB PEKO-
MeHIyeTCsl cCJeiayloilee ToOApasfeeHHe JAUATOMEH:  €IMHHYHEIE
(CTBOPKH KOTOPBIX COCTABASIOT B 0cajikax Menee 1 % olbuel uuc/ieH-
HOCTH jauartomeit); o6blubbie (oT 1 .m0 59 CTBOPOK); MaccoBbie
(6osiee 5 % cTBOPOK); HOMHHAHTAMH HABJSKTCA JHATOMEH, COCTaB-.
Jsiioliie B ocafgkax Goaee 109 -crBopok, Ccy6AOMHHAHTaAMH —
or 5 no 10%.

PesayabTaTbh IMaTOMOBOTO aHaJHa3a TONL JOHHBIX
OTJIOXKEHHH 03ep MpPeNCTaBJASAIWTCA B BHJAE ONHCAHHUS
cocTaBa AHATOMOBBIX KOMMNJEKCOB H UX KOJHUECTBEH-
HOH 3KOJIOrMUeCKOH XapaKTepUCTHKH A KaXJ0ro H3 TOPH3OHTOB,
BbIIENEHHBIX MO HM3MEHEHHSM B COCTaBe LOMHHAHTOB C yYeTOM CO-
OTHOLIEHHSI CYMMapHOrO uYHCJa CTBOPOK [HATOMEH Pa3JIHUHBbIX 3KO-
JIOTHYECKUX TPYNN, U HJAJIOCTPHPYIOTCSH NIHAaTOMOBbLI MH
puarpamMmam i [Ipy nocTpoeHHu auarpamm npUBOAATCS LaHHbIE
MO CYMMapHOMY COIEpKaHWIO CTBOPOK AuaTomeit B | r BO3AyuUIHO-
CYXOro 0Cajika B KaXJOM M3 UCCIeJOBAHHBIX FOPH30HTOB OTJOXEHHH
1 1O COAePXKaHHIO CTBOPOK KaXKJAOT0 BHECEHHOTrO B AHArpaMMy BHJa
(puc. 16). Caenyer ykasbiBaTb KOJIMYECTBO CTBOPOK Ka)KJI0TO BHAA,
a He MPOLEHTHble UX COOTHOLLUEHHS, KOTODble B cjydae HeGOJbHIOTO
BHJOBOr0o pa3HooOpasusl AMaTOMEH NAloT HCKaXKEHHYI0O KapTHHY 3KO-
JIOTHYECKOr0 COCTaBa JAHATOMOBBIX KOMIJIEKCOB.

ConxepxxaHue IHATOMell MO pas3pe3y HHOTAA pas3jiMyaeTcsl Ha JBa
WM Jaxke TPM MOpSAAKa, UTO YCa0kKHSeT BbOop macuitaba. B takoi
CHUTYaUWH MOXKHO HCIOJb30BaTh J[Ba PasHbix macuraba, cienas
B nuarpamme paspeiB (puc. 16).

[IpoueHTHble COOTHOWIEHHSI HCIOJBL3YIOTCS B JAMarpamMax JJjs
3KOJIOTHYECKOH XapaKTepUCTUKH AUATOMOBLIX KOMIJIEKCOB N0 paspesy
OTJIOXKEHHU, KOT[la BaXHO MOKa3aTb H3MEHEeHHs] B COOTHOLIEHHH CTBO-
pPOK auaTOMeH NJaHKTOHAa W OeHTOCa, AMATOMeH pasJjH4yHOH ranos-
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NOCTH MM auuaoGHIBHOCTH, PasjiuyHOTO reorpaduyeckoro pacnpo-

CTpalieHus.
J115i OlEHKH MpOLeCccOoB 3BTPOGUPOBAHUSA H AHTPONOr€HHOTO BO3-

peficTBUSI Ha O3epa Ha [JMarpamMmax OTMEHaeTCs nosipJeHne HJH
MACCOBOE HAKOIUIEHHE CTBOPOK JHATOMEH, XapakTepHbix AJIsl BOJO-
eMOB GoJiee BBICOKO# cTaiuu 3BTPOMUPOBAHHUS, HATPUMED yBeJIHUeHHE
UHC/EHHOCTH Me30TPOdHBIX BUIOB B OCaJKax BOLOEMA, TAE pauee
npeobaaaalih oquroTpodHbe AHATOMEH. Ha HauajbHbIX CTAaAUAX NPO-
jlecc 3arpA3HEeHUsl OJHFOTPOPHBIX H Me30Tpo(HbIX 03ep OGBIUHO
fiposiBjseTcsi Kak MpoLecce spTpodupoBanus (Poccoanmo, 1977).
Ha 5ToM OCHOBAHHMH NpeIoKeHa OlleHKa SBTPOGHpPOBAHHA 11O nokasa-
Teasiv CanpOOHOCTH JHATOMOBBIX KOMINIEKCOB ([ aBblAOBA, 1985)
¢ wucrnonb3osanueM Merona [lawtae—DBykka, peKOMEeH0BaHHOTO
B «YHHGMULUPOBAHHBIX METOAAX HCcJieJOBaHKUA KayecTBa BOA» (1977)
W B APYrHX PYKOBOACTBaX (Sladetkova, Sladetek, 1964; Sladedek,
1969, 1976; Maxkpywun, 1974). Ilokasarenn canpoGHOCTH BBIYHCS-
jorcsl IS JHATOMOBBIX KOMIIEKCOB H3 BEPXHHX yacteil rPpyHTOBLIX
KOJIOHOK TIpH JeTajibHoM (uepes 1 cm) moc/oiiHoM orGope npo6 (puc. 17).
[Mpu u3ydeHnH aHTPONOTEHHBIX M3MEHeHHH B KOJIOHKAX OTJOMKeHHit
03ep HMCHOJb3YIOTCS TaKXKe HMHICKChl Croknepa (Stockner, 1971);
B 1MATOMOBBIX KOMILIEKCAX BbIUMC/ISIETCS COOTHOLIEHHE MENAY CTBOP-
KAaMH TJIAHKTOHHBIX OG€CIIOBHBIX M HEHTPHUECKHX auatomeit (A/C).
Jina ycTaHOBJEHHS] WHTEHCHBHOCTH 3BTpOGHpPOBaHHs Cjeayer pac-
CUHTATh COAEPIKaHHE CTBOPOK B KOJOHKE AJMHOH b cM M mJjollajnbio
| cm? (Stockner, 1975) u pa3fesuTb €ro Ha KOJIHYECTBO CTBOPOK
avaToMell, ocemalpllMX B TeueHHe roia Hs nnankrona (Battarbee,
1973); B pesyJbTaTe YAaeTCs OMpeNeNHUTDb yycJo JeT, norpe6oBaB-
nieecss aJsl 06pa3oBaHusi CIOSi B 5 CM M OLEHHTb CKOPOCTDH 0cajKo-
nakoreHns. Ha anarpaMMy MOXKHO HAHECTH TAK)XKe W3MEHEHMs Mpo-
LLeHTHOTO COJIePXKAHUS B OTJOXKEHHSX CTBOPOK AHaTOMEN KCeHO- H
osurocanpo6os, o6uTaTenel YHCTbIX BOM, U nuatoMmed B- U a-Me30-
canpo6oB M MoaxcanpoGoB.
[TpumeHeHHe BCEX STUX MOAXOL
JIMATOMOBOTO aHaJKM3a BOCCTAHOBHTD

cycTeM ¥ X OCHOBHBIE YepThl B YCJIOB
KIUMATHIECKO# 06CTaHOBKH, BOCCO3/1aTh YpOBEHD H ray6uHy, BeJH-

yuHy pH, cTereHb MuHEpaANU3AUMK, XaPAKTED pasBuTHA (QUTONIAHK-
ToHa W (urobeHTOCa M YPOBEHb TPOGHOCTH B pasjHuHble MEPHOLLI
[03/iHe- W TMOCJeNeIHHKOBOH HCTOPHH 03€P.

TluaTOMOBBIH aHaU3 AOHHBIX OTJIOXKEeHH I 03ep MO3BOJISieT YCTAHO-
BHTb BpeMs Hauana W3MEHEHHH O3EPHBIX 5KOCHCTEM TMOJ BJUSHHEM
AHTPOTIOTEHHbIX H3MEHEHHT 03€p W HX BOLOCO6OPOB, TOKA3aTh CKOPOCTh
¥ HanpaBJEeHHOCTb AHTPOTIOTEHHOTO BO31eHCTBHA.

0B JejaeT BO3MOMKHBIM 10O JaHHbIM
3Tambl pa3BUTHA O3€PHBIX 9KO-
HsIX UaMeHswollefics MPUPOAHO-

Puc. 15. JlmaromoBasi AuarpaMma KOJIOHKH JOHHBIX omyoxenuii 03. KyGenckoro.
| — JIenTQuYHBIE TJAHHEI; 2 — FOMOTEHHbIC T/IHHLL, 3 — nast; 4 — necku; 5—7 — AHATOMEH (5 —
wble, 6 — obpactanuil, 7 — LOHHbIE) .

MJaHKTOH
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Puc. 17. [InatomoBas AH
Jlagoxckoro osepa.

Xaposuie BOfOpOCIH

B 03epHbIX OTJIOXKEHHAX (B TOM uHcie B CaMblX JlpeBHHUX)
4acTO BCTPEUAKTCA OCTATKH XapOBbIX popopocieit. iasecTHbI€ € KOHLA
CcHypa, OHH TMPOLLTH JUTHTEIbHYIO WCTOPHIO Pa3BUTHSA — OT NosiBJEHHSA
W pacuBeTa L0 BbIMHPaHHs pesbix cemeiicts. OCHOBHbIE STAMb 3BOJIIO-

MK XapOBHIX NpOTeKa i B o3epax.

XapoBsie BOLOPOCHH — ITO GenTOCHBIE TOJHOCTBIO forpyKeHHble
B BOJY 3€JieHble BOLOPOCTH poicotoit ot 10 10 50 cM; OTAe/bHbie BALK
npu 6naronpuATHbIX yCJOBHSX MOTYT AOCTHraTh BHICOTH —2 M.
BueuiHe HanoMHHasi BOAHDBIE pacTeHusi — XBOULM H POTOJUCTHUKH,
OHH OTJIHYAIOTCS YNEHHCTO-MYTOBUYATHIM CTPOEHUEM raanoma. Ha oc-
HoBHBIX no6erax (YycJ0BHO — cTebnsix) pacnojaratorcs MYTOBKH,
OT KOTOpbIX OTXOHAT GokoBble TOOEru TAKNKE yJleHHCTO-MYyTOBHA-
TOr0 CTPOEHHS Qoaow:o\a:oavmv. Poer crebaei mm@x%Ems:r:w_,
HeorpaHUUeHHblil, y JAMCTHEB — npeaenbHbid. CrpoeHHe JHCTbeB TO-
gropsieT B MHHMATIOPE cTpoeHue cre6aeil. Huxnsiga 4acThb crebns
[epexoAuT B PU30UIARYIO yacTh TaJJoMa, Haxoasurylocs B rpyHTE ¥
npeAcTaBAfoULYo c060ii KOPHEBYIO CHUCTEMY. Sn:::::smavzom pas-
HHUIBl B CTPOEHHUH cTe6aeBoil M PH3OHLHOH yacrtell Tajnoma HeT.
Opraubl pa3MHOKEHHH (oOTOHHH H aHTepHANH) pacnojaraiorcs Ha
BHYTpEHHE# CTOPOHE JHCTHEB. TlocJse ONJAOAOTBOPEHUA Y GONBUIMHCTBA
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pPOJOB MOBEPXHOCTb OOTOHHHU, MOKPBIBASICh IIOTHOH H3BECTKOBOH
060/104KOH, MpesBpallaercsd B OOCHOPAHIHH, KOTOPbIH B HCKONAaeMOM
COCTOSIHHH Ha3blBAETCS TMPOrOHUTOM. ['HPOTOHUTH COCTOSIT M3 CIIH-
pa/abHO 3aBepHYTHIX KJeTok. Cpean naneo3olCKHX M Me3030HCKHMX
XapoduTOB WIMPOKO pacnpoctpaunennt ceMmedictBa (Trochiliscaclae,
Clavatoraceae), y KOTOPbIX THPOTOHUTBl MOKPBITHL OCOGOH MOMOJHHU-
TeJbHOH Hapy>XKHOH 060JIOUKOH, Ha3blBaeMOH YyTPHKYJIOM. 'HDOTOHUTHI
M YTPHKYJbl HMeloT pasmepsl oT 0.25 no 1.5 mm. PoccHauzoBaHHbIe
cTe6JIM XapoBbIX BOAOPOCAeld Upe3BblUalHO XPYNKHE U OCJA€e OTMHUpa-
HUA Jerko paspymaiprcs, o6pasys H3BeCTKOBHIH HJ1. B gpeBHHX OT-
 JIOXKEeHHSIX CTeOJM XapOBBIX BOAOPOCJEH HAXOUATCS PEAKO.

B OCHOBY cHCTEeMAaTHKH [JPeBHUX M COBPeMEHHBLIX XapOBbIX BOAO-
pocie#l MOJIOXKeHBl paszjUYHble 3JeMEeHTHl CTPOEHHS: CHCTEeMaTHkKa
APEeBHHX OCHOBAHA HA CTPOEHHH PENPOLYKTHBHBIX OpPraHoB (rupo-
FTOHHTOB W YTPHKYJ), @ COBPEMEHHbIX — Ha cTpoeHuu tajnoma (Mac-
snoB, 1956; T'nnepbax, Kpacasuna, 1983; Horn of Ratzien, 1954).

OcraTku ApeBHUX XapOBBIX BOAOpPOC/eil BCTpPe4aloTCcss B KpacHoO-
LIBETHbIX, 3€JEHOLBETHbIX H MECTPOLBETHLIX NMIMHAX C H3BECTKOBBLIMU
CTSXKEHUSIMH HJIM TPOCJOsiMH H3BecTHsIKOB. Hauboabuine CKOMIEHUS
coCpeoTOUeHbl OOBIYHO B [VIMHAX MO/ MPOCAOSIMU H3BECTHAKOR H B Ca-
MHX H3BecTHsIKax. Peke ocTaTku xapoBBIX BOAOPOC/ElH BCTPEUAOTCS
B TJIHHHMCTHIX aJIeBpHTaxX 03epHOro reHe3Wca. B ruiMHHCTHIX meckax
HX HaXOAAT PEAKO H OOBIYHO B AJJIOXTOHHOM 34XODOHEHHH.

JpeBHHe xapoBble BOLOPOCJIH MOryT GbITh HAHJEHbl B €CTECTBEH-
HbiX O0HAXKEeHHSIX, B KePHEe GYPOBbIX CKBaXKHH U B JOHHBIX OTNIOXKEHUAX
coBpemMeHHbIX o3ep. CHauana ot6upalorTcsi NpobHbie o6pasubl Ha
HHXXHEM M BEPXHEM KOHTaKTaX CJIOSl U U3 ero cepenuHbl. [Ipu Gonbirok
MOMIHOCTH OJHOOOpa3HbIX OTJNOKEHHH 0TOOp 06pa3L0B NPOU3BOIHTCSH
yepes uHTepBasbl B 0.5—! M. Ecan B cioe o6Hapy»KeHbl OCTaTKH
XapoBbIX BOAOPOC/EH, TO JOMOMHUTEbHbIE 06pa3lbl cleayeT OT6HpaTh
10 NPOCTHPAHHIO CJOS M, KpOMe TOro, BBEPX H BHH3 MO paspesy oOT
MECTa HaXOXJAEHHs OCTaTKOB xapoourtos. Ecau xapoBble BOLOPOCIH
BCTPEUAIOTCH B MJOTHLIX NOPORax (U3BeCTHAKAX, MEpredsix U ap.)
TO X uszyyawT B waudax (ITospkor, 1966; llaiikuu, 1966).

ITpoMbIBKY 06pa3ioB PHIXJIbIX MOPOA OGBIUHO IPOU3BOAAT B MOJiE-
BbIX YC/JOBHAX, HO €CJAU THPOTOHUTHI XapoBbIX BOIOpPOCAEH OYeHb

*Xpymnkue, ee caeiyeTr MPOBOAUTL B JjabopaTopHbIX ychaoBHAX. [Ipen-
BapHTeJbHO 006pasubl HEO6XOLMMO XOpPOLIO BBICYIIMTb, TOrAa OHH
XOpOIlIO Pa3MOKAIOT B BOAE U He 00pasyioT FJAMHUCTOro Komka. Obpa-
3el MoMellaioT B Ta3HK ¢ BOLOH, pa3aMelunBaioT, B36aATHBAIOT H, NaB
OTCTOATHCSH B TedeHue 4-—5 CEeKYH/, BOLY ¢ IMIMHUCTHIMH YacTHUAMU
OCTOPOKHO CJHBAIOT. Tak noBTOpseTCs A0 TeX MOpP, NTOKA BCE TOHKHE
IJIMHHCTBIE YacTUUbl He YHAYT C BOJOH, U BoLa NpH B36aJTbIBAHHH
o6pa3una 6yzner ocraparhcs cBetsoli. Ocrapuiyiicss OT NPOMBIBKH OCa-
JIOK BHICYLIHBAeTCsl M [omellaeTcss B OYMaXkKHblil maker.

OTMmbiThie OGpasiibi IPOCMATPHBAIOTCH MO OHHOKYJASIPHBIM MHUKPO-
ckonom (MBC-1 uau MBC-2) uHa crekse, pasgeneHHOM Ha KJIETKH
co cropoHoii B | cm. [TocienoBarensHo npocmarpuBaetcst Becb o6paserr
H M3 HEro KHCTOUKOH OTOMpAIOTCS XapoBble BOZOPOCAH H BCE Jpyrue

)
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1AJEOHTONOrMUecKue ocTaTKu. XapoBble BOLOPOCAH NOMeINaloTes
B Kamepbl PpaHka. .

[IpucTynas K H3yueHHIO CTPOCHUS THPOTOHHTOB, YTPUKYJ U crebnei
XapOBbIX BOJOpPOCIEH, WX TOA OUHOKYJNAPOM OUYHILAIT OT MOPOAbI,
WHOTZA TIOMELLAIOT HA KOPOTKOE BpeMs B. ¢/1alblil PAcTBOP COJSFHOH
KWCOTHL L5l PACTBOPEHHs JIHITHEA KapOOHAaTHOH MOPObL. [Tpu 3TOM
HYXHO MOCTOSIHHO HaG/I0AaTh 38 PACTBOPEHHEM, yTOGbl He MOTePAThb
0B0JOUKY yTPHMKYJa HAM THPOrOHHTA. 3ateM 06'beKT TNPOMBIBAIOT
B BOJE, MOMeWaloT B ¢jabblil pacTBOP LUEJOUH H ONsiTh MPOMLIBAIOT
B Boge. OuHlleHHble 06BEKThHl XapOBBIX BOAOPOC/EH MOMeWaoT AAs
OKpaWHBAHUA B CIMPTOBOH PACTBOP TYUIH, Jydlle CHHETO UM 3&JE-
soro nperta. Ecau o6bekT HyXKHO cdoTorpadupoBarh, €ro OMbLISIOT
B ABLIMY TOPSIIEro MarHus, Tak YTOObl BeCh OH GblT MOKPBIT TOHKHM
W pPaBHOMEPHbIM CJI0eM MarHusi. Jlsi H3yueHHs BHYTPEHHEr0 CTPOCHHS
FHPOTOHHTOB J€NAioT MPONOJbHbE cpe3bl. B mocaepnee Bpems. AJls
H3YUEHHS] CTPOEHHS] THPOTOHMTOB CTaJH MPHMEHATH CKAHMPYWOULHH
MHKPOCKOTI.

XapoBble BOLOPOCHH XaPaKTePHbl A BHYTPHKOHTHHEHTAbHBIX
BOJIOEMOB — 03€p, JAaryH, NPyAOB, PeUHbIX CTapHll, PeK, KaHaB. Onu
pacrnpocTpaHeHbl B 1aryHax, M€ COJeHOCTb MOPCKHX BOJ MOHHKEHA 34
CueT NMPHTOKA MPECHBIX BOA. B THUIMHYHO MOPCKHX YCJHOBUAX XapOBbIC
He BCTpedatoTcsi. I1a/€03KOIOrHUECKHE HCCAELOBAHHS KOMILIEKCOB
XapOBBIX BOJLOPOC/El MO3BONIAIOT YCTAHABIMBATD THIIbl APEBHUX KOH-
THHEHTAJbHBIX BOJAOEMOB ¥ CPEQH HHX PAcClo3HaBaTh ApeBHUC 03epd.

Mayuenue 5TanoB PasBuTHs U CMEHbl KOMIVIEKCOB BO BPEMEHH
MO3BOJSIET YCTAHABAWBATD [EOOrHIECKOe BpeMsl 06pa3oBaHus H A/H-
TeLHOCTb CYLIeCTBOBaHUA ApeBHHX 03ep. BiusHHe XapOBbIX BOJO-
pocseii Ha GHOJOTHYECKOE COCTOSIHWE O03ep BeCbMa 3HAUHTENLHO,
0COGEHHO B TE€X CJayuasiX, KOria OHM 00pasyioT CIJIOWIHbIE 33pOC/IH.
[IpucyTcTBHE XapOBBIX BOJOPOC/EH B 03epax CBA32HO C MOBBLIEHHON
KapGOHaTHOCTbIO BOA. AficOpOHpYs U3 BOAbI PACTBOPEHHbIE COU Kab-
LKisl, OHM HAKAIJIMBAIOT HX, a TOC/Ie OTMUPAHUs NepeBOoAdT B 0CAJIOK.
[Tox 3apocisiMu XapoBblX BOAOpOC/e# 06pasynTes H3BECTKOBLIE HJIbI.
B ApeBHUX OT/OKEHHSAX OHH 06PA30BaJH TOJILH NMOPOJ, HA3HIBACMbIX
Xapauutamu. TO H3BECTKOBbIE [JIHHbI, H3BECTHAKH, MEPTEJIH C an:uc‘
HBIMH OCTAaTKaMH XapoBblX Bogopoc/eidl. MOIIHOCTE 3THX OTJIOXKEHHH
JIOCTHTAeT HECKOJbKHX [eCSTKOB MeTpoB. Takue MOPOABI H3BECTHBI
B panHem Mmesy CpeaHeii Aswu, B NajeoreHé H HEOTeHe Bocrounoro
Kasaxcrana, B ueTBepTHuUHBIX OTsOXKenuax Ilpuamypsa. )

[To OTHOLIEHHIO K COJEHOCTH BCE BHJblL XapOBBIX BOAOPOCHEH Le-
JIAITCAL HA TPH TPYMMbl: OJHU — 3BPUTaJHHHbIE, IPYrHe NPOU3pacTalOT
TOJIbKO B MPECHLIX BOAAX, TPETbH — B COJIOHOBATBIX BOAAX. Hau6onb-
Wero pasBHUTHs XapOQHTH JOCTHTAIOT B ME30TPOQHBIX 03epax, rie
OHH 06pa3yloT MOULHbIE 3apOC/]H; B OJNHrOTPOQHBIX BCTPEHAlOTCA
peiKko, a B 5BTPOGHBIX H AHCTPOGHBIX HX OOBIYHO HET COBCeM.

Xapopbie BOAOPOCH IPOU3PACTAIOT NPEHMYWECTBEHHO HA MATKUX
AJAMCTHIX FPYHTAX, peXke Ha MecyaHblX 1 KAMEHHCTBIX (Ha H3BECTKOBBIX
rafpkax), MPeANOUMTas PaccedATbCsl B CIOKOHHBIX, 3alUHUIEHHBIX OT
CUJIBHOTO BOJIHEHHSI y4acTKaxX O3€pHOM JHTOpPaJsH, HO BCTPEHAIOTCA
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W B pycJax HerJy60KuxX pek. Onu 06bIYHO 3aHUMAIOT TYGHHBL OT ype3a
BOABI 10 3.5 M, HO NPH GOJbILOH NMPO3PAYHOCTH BOJbl H OCBEUIEHHOCTH
MOTyT XHTb Ha raybude no 30 M (03. HMccbik-Kyab). [as xapoBbix
Hau6osee GJAarONPHATHbI YUCTble BOABl C yMepeHHOH TemmnepaTtypoH,
ONHAKO CYILLECTBYIOT 3BpuTepMHble BUAbl (Hara fragilis), kotopble
BCTpeualoTcs U Ha ceBepe Hoperuu, u B ropsiunx ncerounukax Henso-
yctoHckoro napka B CHIA.

CoBpeMeHHble H JpeBHHE BHABI XapOBbIX BOAOPOCAEH HMEIOT UIHPO-
Koe reorpaduueckoe pacnpocrpaHeHne. OnuH U TOT XKe BHI BCTpe-
YaeTcsi B 3IKOJOTHUECKH CXOAHBIX, HO YIAaJeHHbiX APYr OT Apyra
BOJOEMAX, PACMONOXKEHHBIX B OQHOH KIHMaTHuyeckoi 3oHe. Miayuenune
reorpauyeckoro pacrnpocTpaHeHHs] KOMIIJIEKCOB BHAOB JPEBHHUX Xa-
POBBIX BOAOpOC/ell naeT BO3MOXHOCTb COMOCTABJATH O3epHblE OT-
JIOXKeHHsI yHaJeHHbIX peruoHoB. [lo pacmpocTpaHeHHIO OCTaTKOB
XapoBbIX BOXOPOC/EH MOXKHO CYIHTb O Pa3Mepax H OUEPTAHUSAX IApPeB-
HHX 03ep. B OT/I0KeHHSIX KPYNHbIX 03€P OHH MOTYT ObITb MPOC/EXKEHbI
Ha 3HAYUTeJbHblE PACCTOSIHHSA, a B OTJOXEHHAX MaJblX BOJOEMOB
OCTaTKH Xapo(HUTOB BCTPEUAIOTCH JIHH3OBHAHBIMU MPOCHOSMH.

JlaHHble MO XapoBbHIM BOAOPOCHSIM BrepBble ObIH NPHMEHEHb
AJIs1 1aJeoNMMHONIOTHYeCKHX PEKOHCTPYKUHHA B pa6orax HMHcruryra
ozepopenenuss AH CCCP (Ksaucen-Pomamkuua, 1974, 1975, 1981).

Jipyrue BOAOPOCAH

[1pu M3yueHHM HCTOpPHH O3ep Hapsigy C IHATOMESIMH H Xapo-
BbIMU BaKHOE€ 3HaUeHHe UMEIOT U BCe OCTaJjbHble OTIeJbl BOAOPOCIEH.
IlpencraBasier MHTEpeC Kak BHAOBOH aHa/iu3 OTAENbHO B3STOro OT-
jgeJsia, Tak M KOMIUIEKCHBIH TPYNMOBOH aHaJiU3 OCTAaTKOB BCEX BOLO-
pocJeii, BCTpeuaeMblX B O3ePHBIX OTJIOXKEHHSIX.

MeToa KOJHYECTBEHHOTO KOMIJIEKCHOr0 TpynrnoBoro 6Hoanasnusa,
paspa6oranunit H. B. Kopas (1956, 1960), Bkouaer noncuer makpo-
B MHKPOOCTATKOB BC€X IpylNn Boaopoc/ell U 6eCio3BOHOUHBIX XHBOT-
HbiX. «[pynma», mo H. B. Kopas, — nmoHsitue He cHCTeMaTHYecKoe,
a 3Kkosoruueckoe. I'pynnoll moxet ObiTb H UeEbIH OTAE] BOAopoc/el
{anaToMoOBbIe, CHHe3eJIeHble, 30JI0THCThIE, IBIJIEHOBbIE, XKeJTOo3e/eHble,
nNupogHTOBLIE), H KJacc (xapoBble), H MOPSAOK (XJTOPOKOKKOBLIE,
J€CMHUIHEBbIE), H HECKOJIbKO NIOPAAKOB B CyMMe (3esieHble HHUTYaThle),
U nlaxe otnenbublt Bua (Phacotus lenticularis Ehr. u3 nopsaka
BOJIbBOKCOBBIX BOAOpOC/eit).

Meton rpynnoBoro 6uoaHaau3a no3poJsieT TOYHO H TOHKO YJIOBUTD
laxe Hepe3KHe H3MEHeHUs oOKpyxkKamwluei cpenbl. [sasi Toro uro6ul
M3MEHHJICS BUAOBOH COCTAaB HaceJeHHsl BomoeMma, TpeGyloTcs paiu-
KaJbHble H3MEHEHHS] BHEUIHHX YCJOBHH. A 15 Toro utoGbl B 03epe
yBeJNHYUIACh, HATIpUMep, IPOAYKLHS CHHe3eJIeHbIX BOLOPOCJeH, HYKHO
TO/IbKO HeGOoJ/blIOe NOBbILIeHHE JeTHeH TeMiepaTypsl WM HeGoJbluoe
CHH)XXEeHHe YPOBHSl BOJOEMa, YTO CO3JaeT YCJOBHA AJS JYy4yUIeTo
nporpeBaHusl ToqlH BoAbl. Jla)Ke NpH HEGOJNBIIMX KJHMaTHUECKHX
M THAPOJOTHUYECKHX H3MEHEHHSIX B BOJOEMax MPOUCXOAHT CMellleHHe
BO BpeMeHH TOZHUHBbIX LHKJOB pa3BHUTHS MNpencTaBUTeell rpynn
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OPraHH3MOB, HaXOAAWHX HauGoJee O6JArONPHUSITHBIE YCJAOBHA /A
Pa3MHOXKEHHA B Pas3JjiIMuHble CE30HBI r0la, YTO HEMENJEHHO HAaXOLHT
CBOE OTpa)KeHHe B COCTaBe 3aXOPOHSEMbIX OCTAaTKOB. EC/AH 3TH W3-
MCHEHWs, npHoGperast 3 rojla B roj YCTOHUHBBIH, MOBTOPAIOUIHACS
XdpakTep, yCHIMBAIOTCA — B OTJIOXKEHHAX NPOH30MIET CMeHa PYKO-
BOASILLEH TPYIIIKI.

H3yuenue n060# oTaenbHo B3sTOM IPYIIBl OPTAaHU3MOB, XHBYILIHX
B 03epax (AHATOMEH, MOJLTIOCKH, OCTPAKOIbl M T. A.), MOMeT AaTb
xopowyio HH(popMaLKio 06 HeTOpUu o3epa. OIHAKO B 0CafKaX MOYTH
BCETLa MMEIOTCSA CJIOH, B KOTOPBIX HET KaKo#-nu60 u3 rpynmn. [Tostomy
Jiydille M3y4aTb KOMIMJEKC pasHux rpymn. Oco6oe 3HAYeHHE HMeeT
aHa/M3 BOJOPOC/ed 061Iero COCTaBa, Tak Kak B HEro BXOAST rpynIel,
o6uTalollHe B PA3JHYHBIX SKOJOIHUECKHX YCJOBHSX. 3HaHHE CTPYK-
TYypbl COOGIUECTB MO3BOJSAET BOCCTAHABIMBATbL NPOILJIOE BOIOEMOB
¢ 60/IbIIOA MOJHOTOH U TOUHOCTHIO,

Metoa rpynnoBoro 6HoaHa/nM3a faeT BO3MOKHOCTB yCTaHaBJIH-
BaTb MyTH Pa3BUTHS 03ep B TOJIOLEHE, PEKOHCTPYHPOBATH MX OGJHK
W yCJOBUSl OCAJKOHAKOIJIEHHSI HA pas3HbX 3Tanax H TeM caMbiM
YCTaHaBJHBATb 3aKOHOMEDPHOCTH (DOPMHPOBAHMSI campomnesel, Bax-
HbIX JLISl HX MPAKTHYECKOrO HCMOJIb30BAHUSA, H3YYaTh AHHAMHUKY KJIH-
Mara B rOJIOLEHE, YCTaHaBJHBATb CTPATHIPAaHIO TOMNUIH O3EPHBIX
OT/JIOXEHHH W ONpelessiTh OTHOCHTEJbHBIH BO3DPAcT cTpaTHrpadu-
YECKHX cs0oeB. JlaHHbie 3TOrO aHaju3a MOMKHO HCIOJIb30BATh AJIS
THIOJIOTHH O3€PHBIX OCAJKOB, XaPAKTEPHUCTHKH XUMHYECKOr0 COCTaBa
OPraHHY€CKOrO BelIeCTBA OT/IOKEHHH, OLEHKH KauyecTBa camporiese-
BOTO Chipbsi. MeTOA Mo3BONS€T pewaTh camble Pa3HOOGPasHble BO-
MPOChI, CBA3AHHbIE C MPOUIBIM H GYAYIMM 03€p, HANPHMep NPOTHO3H-
pOBaTb CKOPOCTb 3aHJIEHHS! O3€PHBIX KOTJOBHH, H3MEPATb CKOPOCTb
npouecca fuareHesa B ocagkax. Bunosoi ananus gronosnusier u nerasnu-
3UpYeT pe3yJbTaThl, MOJYYEHHbIE METOAOM TCPYNIOBOr0 AaHAJIH3A.
BO/IbUIMHCTBO MepeyHCIeHHBIX BONPOCOB MOMKHO PELIHTh ¢ MOMOLLBIO
aHajlu3a COCTaBa OCTATKOB BOAOpoOC/ell, He MPHBJAEKAs IJs ITOTO
H3yYeHHS] OCTATKOB XXHBOTHBIX H BBICIIMX pacTeHHI.

B ornoxennax osep Kpome cTBOPOK GOJBIIMHCTBA JHATOMOBBIX
H OOTOHHEB XapOBBIX BOAOPOC/EH COXPAHSIIOTCH TAKXKe CHHe3eJeHble
BojopocH (onHOKAeTounble: Synechococcus NAg.; KonoHHAJbHbIE:
Microcystis (Kiitz.) Elenk., Aphanothece (Nag.) Elenk. emend.,
Chlorogloea Wille, Coelosphaerium (Nédg.) Elenk., Gloeotrichia
J. Agardh, Gloeocapsa (Kiitz.) Hollerb. emend.,Gomphosphaeria
Kiitz., Merismopedia (Meyen) Elenk. emend., Dactylococcopsis
Hansg. u nutuarsie: Lyngbya Ag., Anabaena Bory, Aphanizomenon
Morr.); XI0pOKOKKOBble (OmHOKJeTouHble: Ankistrodesmus Corda,
Schroeoderia Lemm. em. Korschik., Tetraédron Kiitz., Treubaria
Bern.; ueno6uansubie: Coelastrum Naeg., Pediastrum Meyen, Scene-
desmus Meyen, Tetrastrum Chod., Didymocystis Korschik., Cruci-
genia Morren; KosnonuanbHble: Botryococcus Kiitz.); necmumuenbie
(Cosmarium Corda, Euastrum Ehr., Staurastrum Meyen, Pachy-
phorium Pal.-Mordv.); ssraenosuie (Trachelomonas Ehr. u Strom-
bomonas Defl.), 3on0THCTHIE (Dinobryon Ehr., Mallomonas Perty),
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nupopuroBsie (Peridinium Ehr., Ceratium Schrank), BosbBOKCOBbIe
(Phacotus Perty, Pteromonus Seligo) u 3ejedble HUTuaThle.

Bopopocin MOryT 3aXOpOHATbCS B O3€PHBIX OTJIOXKEHHSIX B He-
H3MEHEeHHOM COCTOSIHMH, KaK, HanpuMep, GOJNbIIHHCTBO KOJOHHAJIbHbIX
CHHe3eJIeHbIX BOJOpOC/el; HHOrIa B OCafKax OCTAalOTCsi MX Hepaspy-
LIEHHbIe MYyCThle 060JIOUKH, HaNpHUMep, KaK MOYTH y BCEX XJOPOKOK-
KOBbIX; OT TMpejcraButesiell poma Lyngbya coxpaHSloTCS TOJNBKO
CIM3HCTBHIe BJAaraJjuilla HHUTel; oT npeacraeurenedl ponos Anabaena,
Aphanizomenon — cnopbl; KJETKH [IeCMUJHEBLIX pacnajgalTcs Ha
TIOJIYKJIETKH, 3aXOPOHSIOTCH TaKXKe HX 3HIOCHOPHI; H3 3BIJIEHOBBIX
BOAOpOCHeH HaxoAuM BHIbl, HMEIOIIHe NOMHUKH, 30J0THCTHIE Mpen-
CTaBJIEHb! TPAKTHUECKH TOJBKO [IUCTAMHU, HHOTIA BCTPEUAIOTCS JOMHKH
Dinobryon; BOJbBOKCOBbIE BOJOPOCJIH OCTAlOTCS B BHIE 3UroCcHop,
a TakKe NaHUHped KAeTOK, HHKPYCTHPOBAHHBIX H3BECTbIO U/ KPeMHe-
3eMOM; MHPO(HTOBbIE 3aXOPOHSIOTCS B BHAE LUCT H U3PeaKa NaHUUpei
KJIETOK; 3€JIeHbleé HHUTUaTbie <= B BHJAe o6ojouek HHUTeH. JLOBOJIbHO
4acTo BCTpeualoTcs Ae(OpMHPOBaHHbBIE, pPAa30pBaHHblE, pacHaBIIHecs
Ha (parMeHTbl OCTaTKH, UYTO 3aTPYNHSAET HUX ONPEJeJEHHE.

DKOJIOTHS OMHCBIBAeMBIX TpPYNN BoOJAOpoc/eil paspaboTana He-
CKOJIBKO XYJKe, ueM 3IKOJIOrHs auaTomedl. 3HauuTeSbHBbIE Marepuas
cobpana no sromy Bonpocy H. B. Kopas (1960).

CuHesejienble BOAOPOCAH (UMAHODHUTHI) MPEANOUUTAIOT XOPOLIO
nporpepaemble, HErjay6OKHe, 4YacTO HENPOTOYHble H 32a00J0YEHHbBbIE
BONOEMbl, B KOTOPBIX MPOLECC MHHEPAJH3alUHH OPraHHYECKOro Be-
ulecTBa uueT MenJeHHO. MHOTHe H3 HHX CIMOCOGHBI MUTATbCS reTepo-
TPO(HO, CyLIEeCTBOBATb B CHJIbHO 3arpsi3HEHHbLIX OPraHUKOH, B yacT-
HOCTH a71bOYMHHOHIHBIM a30TOM, BOAOEMAX, IEPEHOCHTb OrpaHHUYEHHU ST
B ocBelleHnHd. OHU HeTpeGoBaTENbHBI K HANHUHIO GHOTEHHBIX 3JEMEH-
toB. IlosTomy MaccoBoe HPHCYTCTBHe CHHE3EJEHbIX BOAOPOCIEH
B OcCajKax YyKasblBaeT Ha oOMejeHMe U, 4acTo, AUCTPOGHpPOBaHHE
o3epa, Ha ero oGoraillieHue OpraHUKOH M Ha IpeBpalleHHe ero B CTOs-
YUl BOJOEM. :

Coxpansiioniuecsi OCTATKU CHHE3eJEHbIX XOPOIlO ONPemessioTCs
JI0 POJa; MOXHO TaKKe OnpefessiTb A0 BHAA MHOIHe KOJIOHHAJbHBIE
cuHe3esieHble: HeKoTophie Anabaena — no cnopam (A. macrospora
Kleb., A. echihospora Skuja, A. catenula (Kiitz.) Born. et. Flah.),
HeKoTopble Lyngbya — no ¢opMe U pasmMepam CJIH3HCTOTrO BJaraauia
(L. contorta Lemm.). B maccoBbix kosuuectBax (no 90 9% u Gonee
CYMMBbl OCTAaTKOB BCE€X BOJAOPOCJeH) CHHe3eseHble BCTPeUYaloTCs IJaB-
HbIM o6pa3om B cyB6opeasibHbIX U GOpeasbHbIX C/0SX TOJOLEHOBBIX
oTs0xkeHui. Takoe siBjeHue 6bl10 OTMeueHO B o3epax Uepuom u Besom
(Kocunckue oszepa), KpyriaoBckom MockoBckol o6nactu, Kynpus-
ckom Cwmosencko#t o6aactu, OcrpoBHo [lckoBcko#t o6aacrti, Fanuu-
ckom Koctpomcko#t o6nactu, KonrteBckoMm ViBaHoBCKOH o6gacTH,
Pykabckom Buaaaumupckoii o6nactd. B GopeasibHbIX OTJOXKEHHSX
OCTaTKH CHHe3eJIeHbIX MPeICTaBJEHB TJaBHbIM 06pasoM cCropaMu
Anabaena w Aphanizomenon. B cy660peasbHbiX CJI0SIX OCHOBHYIO
HX Maccy MOTYT NpeACTaBJAATb Takke kojgoHuu Chlorogloea u Micro-
cystis u Bnaranuuia Hutel Lyngbya. DKoJOrHuecKui aHaJu3 OCTATKOB

148

3TO# rPyNIbl BOLOPOC/EH JAeT AONOJHUTEN bHEIH MaTepHas 4 CyxKjae-
HUSA O r1yGHHAX H TeMmepaTtypax ApeBHHX o3ep. Bosbmas JuTepaTypa
06 HI006pasyiollleM 3HAaYeHHH TCPYNIbl CHHE3eJeHbIX BOJOpoOC/El
H O COXpAHHOCTH €e mpeicTaBUTesell npuseneHa B paGorax H. B. Kopxs
(1950, 1960).

XJIODOKOKKOBBIE BOJOPOCAH BCTPEUAIOTCS TJIABHBIM obpasom B He-
ryGOKHX 3BTPOGHBIX NMPYR0OGPAa3HbIX BOLOEMAX cpeHed MHuHepa-
MH3AUHH CO 3HAYMTEJbHBIM KOJMUECTBOM DPasfaraiollerocst opraHu-
YECKOrO BEILEeCTBA, HCTOYHHKOM KOTOPOTrO MOXKeT GbITh JHGO 0GHAbHAS
BbICWIAST BOJHAS PACTHTENBHOCTb CAMOTO BOAOEMa, JUGO 3HAUHTENb-
Hbl€ MOCTYyI/IeHHs ¢ BopocGopa. CoxpaHAOLUIHECT OCTATKU XJOPOKOK-
KOBBIX BOZOPOC/IEH XOpPOUIO ONpenessioTest 10 poiaa H BHia. Llewo-
GuanbHble GOPMBI MOT'YT GbITh PA30OPBaHbl, CMSITH, HO NpH LOCTATOU-
HOM HaBbiKe pabGOoThl BIOJIHE PAa3JIHUMMBI.

Bo mHorux osepax 3ta rpynma Boaopoc/iell faeT BCNBIIKH pasBu-
THS B MepHOIbl OGBOAHEHHS 03ep, B ATJIAHTHYECKOM M CYGaT/iaHTH-
4ECKOM MepHonax rosouexHa. MaccoBoe MpHCYTCTBHE XJTOPOKOKKOBBIX
Bogopocaei (1o 90 9% W Gosee cyMMbl OCTATKOB Beex BOROpOCJet)
OTMEYEHO B ATNAHTHYECKHX H CyGaTIaHTHUECKHX OTJOXEHHSX 03ep
Beaoro u Tpocrenckoro MockoscKo# o6acTu, B cybaTyaHTHYECKHX
otnoxenusx ozep Octposro IlckoBekoit o6mactu, Tanuuckoro Ko-
CTpoMcKoit o6nactu, Kpyraosckoro MockoBckoii o6sacty, Pykagckoro
Bnanumupckoit o6iacTi. Dkosoruueckuii aHa U3 3TOM TpYMIbL BOAO-
poc/iell paeT LOMOJHHTENbHBIA MaTepHan AJsi CYXAEHHS O ray6uHax
MPOTOYHOCTH W YHCTOTE BOJX APeBHHUX o3ep. Hampuwmep, 03. TpocreH-
CKO€ Ha NMPOTSKEHHWH CPEJHEr0 W MO3JHEero TroJoleHa ObIIO0 MEJKHUM,
O4YeHb CNaGONMpPOTOYHBIM, 3BTPOGHBIM BOJL0EMOM. XJOPOKOKKOBbIE
BOOPOC/IH COCTABJSJIH OCHOBHYIO MacCy OCTaTKOB BOAOPOC/]eH H
B atnauTHKe (10 75 %) u B cybataantuke (1o 95 %). Ho B atsau-
THYECKHX OTJIOXKEHHSX OHH ObLIM MpEeACTaBJeHbl B OCHOBHoOM Tetra-
édron minimum (A. Br.) Hansg., Pediatrum boryanum (Turp.)
Menegh., P. kawraisky Schmidle, P. duplex Meyen., P. tetras (Ehr.)
Ralfs, npeanouurawowumu uucrsie Bomb, a B cy6aTaaHTHYECKUX
OTJIOXKEHHSIX OCHOBHYIO MACCy X/JIOPOKOKKOBBIX COCTABJISIA BUIB POJa
Scenedesmus, xapakrepHble ISl Me30TPOGHBEIX BOIOEMOB.

30JI0THCTbIE BOTOPOC/IH (XPU3OMOHAIBI) MIPEATOUHTAIOT BOMb! HHA3-
KOH MHHepasu3aluu, 6efHble GHOreHHBIMH 3JIeMEHTaMH, CPABHUTENbHO
HEBBICOKOH CTeNeHH campoGHOCTH, C BHICOKHM OTHOLIEHHEM a30Ta
K ¢pocdopy paxe npu HH3KHX HX COoldepKaHHAX. Maccosoe IIPHCYT-
CTBME UMCT XPH30OMOHAJA XapaKTePHO KaK [/ OJIHFOTPOMHLIX, Tak
W 1/ JHCTPO(HBIX CTajMii CYLIECTBOBAHMA 03ep. 3HAUHTEJbHOE
KOJIMYECTBO LUCT XpU3oMoHan (10 60 9% u Gosiee cyMMbl BCEX OCTATKOB
BOLopoc/iel) GblI0 OTMEYEHO B 60peasbHbIX OTJIOKEHHSIX o3ep besoro
H Yepuoro Mockoscko#l o6aactu. B oTsnoxenusix o3ep 3aosepbe
Cwmosiencko#t o6nacty ¥ KpyraoBckoro MOCKOBCKOH 064CTH HX
MaccoBO€ NMPHCYTCTBHE XaPaKTEPHO A OTJOXKEHHH cy66opeanbHOro
BpeMeHH. MOryT OHH BCTpeuyaThesi H B ATJAHTHUECKHX (1O 25 %
B 03. PykaBckoM) u B cy6ataanTHueckux (10 25 % B 03. KonreBckom)
CJI0sIX OCAalKOB B Te€X CJy4YasiX, KOTJa B 03epax Ha 3THX CTAAHUSIX HJH
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COXPaHSIETCsl OJIUTOTPOGHLIA, HIIH Pa3BUBACTCA AUCTPOMHBIA PEXKHMBI.
[To-BuanmMomMy, XpH3oMOHa/ bl HEXapaKTepHbl A5 CTOAUYUX BOLOEMOB,
006s13aTe1bHO HA/MH4YHe XOTst Obl CJ1a60ro ABHXKEHHUS BOJbI.

[To umcram BO3MOXKHO BHIOBOE OMpeleseHHe 30J0THCTBIX BOIO-
pocae, Tak Kak MOp(oJioris LHCT OUueHb pasHooGpasna u xapakrepHa
ISl Ka)KJoTo BHAA. B H3BECTKOBHCTBIX TOJIOLEHOBBIX OTJOXKEHHAX
ApxaHresbckoft o6/sacTH ObUTH OGHADPYXKEHB! HE TOJBKO ILHCTBbI, HO
v poMHKH Dinobryon, no Mopdoaorud KOTOPBIX TaKKe BO3MOXKHbI
BHIIOBbIE ONpeneseHHus.

JlecMunueBble BOAOPOCHH, KAK H 30J0THCTbiE, CBOHCTBEHHb Gej-
HbIM OHOreHHBIMHM 3J/IeMEeHTaMH BojoeMaM. boJabiioe KoJHyecTBO
OCTATKOB JIECMHAHEBBIX B OTJIOXKEHHUSIX YKa3biBaeT Ha OJHUTOTPOdHBIHA
WU AMCTPOMHBIN XapakTep BojOeMa, ero nJoXylo aspaliiio, Ha MaJjoe
cojepykaHHe B BOJE KaJbLHA M MArHHusd, HA BO3MOXKHOCTb HECKOJIBKO
NOBBILIEHHOr O COAEPKAHUSA HATPHUSA U KaJIUs U IPUCYTCTBHE TYMHHOBBIX
BewectB (Kopms, 1960). B 3HauMTenbHBIX KOJHYECTBAX HECMHIHE-
Bble Obl1M BCTpeueHbl B TOPGAHBIX MNPOCIOHKAX OTJIOXKEHUH o03ep
npe6opeasbHoro u GopeasbHoro BospactoB. Opunako 3Ta rpymnna
BoJlopocsell MOXeT ObiThb OO6HapyxXeHa B OOJBUIMX KOJHYECTBAX H
B KapOOHaTHbIX TOJIOLEHOBbLIX OTJOXeHHsAX. Tak, B KapOOHaTHBIX
03epHBIX oOcagkaXx ApXaHresbCKO# - 06/1aCTH KOJHYECTBO OCTATKOB
BHIOB JE€CMHAHEBLIX, MEPEHOCALLHX [PUCYTCTBHE KaJbLIUA U llejou-
HYIO Cpely, AOXOAMT A0 52 94 CymMbl OCTATKOB BCEX BOAOPOCJEH.
B wmacce npucyrctBytor Cosmarium granatum Bréb., C. humile
(Gay) Nordst, Bcrpeuatoress C. impressulum Elfv., C. dranatoides
Schmidle, C. margaritatum (Lund.) Ray et Biss., C. margaritiferum
Menegh., C. subprotumidum Nordst.,, C. rectangulare Griin.,
C. punctularum Bréb., C. kjelmani Wille (Wittr.) Ray, C. trachy-
pleurum Lund. JoBosbHo MHOrO Takxke Euastrum insulare (Wittr.)
Ray. Berpeuennl Pachyphorium obsoletum (Hantzch.) Pal.-Mordv. u
BUAB pona Staurastrum. :

BoJsibBOKCOBBIE BOZOPOC/H B 03€PHBIX OTJOXKEHHSIX ITPEACTABJIEHbI
HEMHOTHMH BHAAaMH. B OT/IIOXKEHHSIX HM3BECTKOBHMCTOTO Xapakrepa
B MaccCe BCTPEUAIOTCH M3BECTKOBHCThE NOMUKH Phacotus lenticularis
Ehr. 9BryieHOBBI® H MHPOGUTOBBIE BOLOPOCIH BCTPEUAIOTCS B 03€PHBIX
OTJIOXKEHHUSIX JIOBOJIBHO YacCTO, HO OHU OYeHb HEMHOTOYMCJIEHHBI. 3ese-
Hbleé HHTYaTble BOJOPOCTH MHOTAA TNPHCYTCTBYIOT B 3HAUHTEJNbHOM
KOJIHYeCcTBe.

s onpeneseHust W roacyeTa OMMCAHHBIX TPYNN BOAOpoC/ed
crieurasbHOH NOAroToBKY 06pasua He Tpebyetcsi. Heo6xonuMo TONBKO,
4yToObl HpOGBl AJSI aHa/JH3a COXPAHSUIHCh BO BJAXHOM COCTOSIHHH.

Ilnst BeISICHEHHS HCTOPHHM O3epa Npolbl ero OTJOXKeHHH oT6upa-
I0TCSl TIOCJIOHO HAUMHAsl OT MOBEPXHOCTH OTJIOMKEeHHHl N0 KOPEeHHOTO
JHa CIVIOUIHBIM WYPdOM ¢ HHTepBasiaMu oT 25 10 | ¢M B 3aBHCHMOCTH
OT MOILLHOCTH OTJIOXKEHHMH, COAEepPXKAHHS B HHX OPraHUYEcKOro Be-
LIECTBA U BUAMUMOH HEBOOPYXEHHBIM IJ1a30M CJAOHCTOCTH. MeTonuka
ot6opa npo6 U NpUMeHsieMass NPH 3TOM amnmnaparypa onucansl B pa6o-
tax H. B. Kopas (1956, 1960).

CyluiHOCTb METOAHMK KOJHUYECTBEHHOTO TFPYHIOBOrO MHKPOCKOIH-
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uecKoro GHoaHa/n3a 3akaiouaercs B passenenun 0.5—1.0 cm® npo6sl
03ePHBbIX OTJIOXKEHHH BOJOH M MPOCMOTPe KamJi B3BECH MOJ MHKPO-
cKomoM mnpu yBeandeHuu B 280—400 pas.

Auanus no meronuke, npeanoxennoil H. B. Kopas (1956, 1960),
1103BOJIIET ONpeJeATb KOJHYECTBO OCTATKOB OTAEJNbHBIX TPYNO H
BHIOB OPTaHHM3MOB B aGCOJIOTHBIX UM(pax B onpenejeHHOM o0beme
OTJIOXKEHHH, a TakXKe NPOLEHTHble COOTHOIUEHHS MeXJy Tpylnnamu
opranusmoB. Bpems anasnusza — 50—60 uacos Ha npo6y. Mwmeercs
TEeXHHYECKH YIIPOLLEHHAsi MeTOAHKA aHaJsu3a, Aalollasi Te XKe pesyJib-
TaThi: IPOCMOTP pasBefeHHON B cooTHoureHuu 1:1000 npo6ul Benercs
B cuetHo#t Kamepe Hoxkorra emkocrbio npubausurensho 0.04 wua;
onpenensiorcs M noacuutbiBaoTest npumepHo 1000 ocratkoB; Bpems
a”ajusa — 0kKo0J0 8 yacoB Ha npo6y. Ecin Haxo onpenesutsb TOJIBKO
NPOLUEHTHbIE COOTHOLIEHHS MEX Y IPYINaMH BOAOPOCJEH, TO IPOCMOTP
Kaljli B3BeCH, MOJYYEHHOH pa3BejeHHeM MPOObI OTJOXKEHHH B COOT-
HoweHHH | :50, MOXKHO BeCTH MO/ OOLIKHOBEHHLIM MTOKPOBHBIM CTEKJIOM.
OnpenensioTcsi B NOACYHUTHIBAIOTCS NPH 3TOM He MeHee 500 ocTaTkoB
Boaopocseil. Bpema aHanH3a 0KoJI0 Tpex uacos Ha Npoly (YcneHckas,
1979). Pe3yabrarthl aHanusa odopMJSsIIOTCH B BHAe TabJWU M AHa-
rpamm (Kopns, 1956, 1960; Ycnenckas, 1979, 1980).

—\—wv:—a: HE¢ OCTATKOB XHWBOTHbLIX

IIpuembl 300/10rH4€CKOr0 aHaAM3a JOHHBIX OTJIOXKEHHH OcBe-
waiorest B cogkax H. B. Kopas (1960), H. H. Cmupuosa (1978,
1984), B pa6orax «O6uike MeTOAbl H3YU€HHS HCTOPHH COBPEMEHHBIX
skocuctem» (1979), «HacTHbie METOABl H3YUEeHHS HCTOPHH COBPEMEH-
HbIX 3KocucTtem» (1979), I. Ppas (Frey, 1964), B. Beprayuaa
(Paleohydrological changes. .., 1979—1982).

300n0ru4ecKHit aHAH3 BbISICHSET CTAHOBJEHHE ¥ PAa3BUTHE OCHOB-
HbIX 30011€HO30B BOJ0OEMAa, 3 HMEHHO — [JIAHKTOHA, GEHTOCA M JIUTO-
pa/jbHOH hayHbl. B OHHBIX OT/IOXKEHHSIX BCTPEYAIOTCS OCTATKH CKeJieT-
HbIX CTPYKTYP HJH CTOHKUX cTaiuit »ku3uneHHoro uukaa Cladocera,
Ostracoda, Chironomidae, Chaoboridae n npyrux Insecta, Turbella-
ria, Mollusca, Bryozoa, Polifera, npocrefiiunx, pbi6 M HEKOTOPBIX
IpYrHUX XHBOTHBIX (pHc. 18).

Pe3ynbTaThl 300J0THYECKOr0 aHaHW3a MOIYT GbITh HCIIOJAb30BAHbI
ISl CYXIEHHSI O THIMOJOTHYeCKO# NpPHHAMJIEXKHOCTH BogoeMa, 06
YCJIOBHSIX B HEM H Ha OKpY)Kalollell MecTHOCTH B npounioMm. Hekotopbie
BHIbl 0€CTIO3BOHOUHbBIX XKHBOTHBIX CYLIECTBYIOT B ONpee/eHHbIX A1a-
nasoHax temnepaTtypbl, pH, COJI€HOCTH U pas3jHUHBIX KOMIOHEHTOB
XHMHYECKOro cocTaBa cpeibl. CIIUCOK BHIOB, XapaKTePHbIX IS AaH-
HOro BOJOEMa, OAHAKO, MeHseTcst MaJjo. HamHuoro Gosbliee MHAHMKA-
TOPHOE 3HaYeHHe HMEIOT H3MEHEHHUS YHCJEHHBIX COOTHOLIEHHH BHOB.

Muposas suTepaTypa BKJAIOUAET OKOJO TPEXCOT MyGJHKAUHH MO
300JIOTHUYECKOMY dHaJU3y OTJIOXKEHHH GoJsiee CTa KOHTHMHEHTaJbHbIX
BOJOEMOB. BOJIbIIHHCTBO HcC/eIOBaHHA OTHOCATCA K TOJIOLEHY 03ep
u 6osoT EBpasun, CeepHoii u Llentpanbuoii Amepuku. Ectb uccaesno-
BaHUsI MeXJIEJHUKOBBIX OTJIOXKEHHH H OT/IOXKEHHH 03ep, HeNpepbiBHO
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Puc. 18. HekoTopbie 0GbluHbIe OCTATKH ¥HBOTHBIX B IPYHT€ KOHTHHEHTaJbHBIX BOZOEMOB
(yBea. pasHoe).

1—7 — Cladocera (I — ronoBeo#t wuT Alona quadrangularis, 2 — ronopHo# wHuT Chydorus
sphaericus, 3 — ctBopka Chydorus sphaericus, 4 — cTBopka Bosmina sp., 5§ — BeHTpaAbHEIH
kpail cTBOpKH Daphnia sp. B BUAe CMATOH OXHOCTOPOHHE -MeJIKO3Y 64aTON HUTH), 6 — aHTEHHYJI b
Bosmina sp., 7 — rojioBHOH KT ¢ aHTeHHynaMu Bosmina sp.); 8 — cTaTO6JACT MILAHKK
Plumatella (Mundy, 1980); 9 — ry6a auuuskH xupoHomMuam Tanytarsus; 10 — maunaubyna
Tanytarsus (Hofmann, 1971), 11 — xokoH Turbellaria; 12 — Testacida; 13 — Tintinnidae;
14 — cnukyaa ry6ku. (I—4, 6, 7, 11, 14 — o3. Hapckoe, MockoBckas o6a.; 5, 12, 13 —
o3. ['ny6okoe, MockoBckasi 064.).
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CYUICCTBYIOLWIMX B TeueHHe MJUTE/bHbIX TEPHOAOB TEOJOTHUECKOro
spemeny, Takux Kak bafikan u busa (Mapruucon, 1954; Paleolimno-
logy of Lake Biwa..., 1972—1981). Vsyuajiuch Takxe OTJOMKEHHSH
HWCUE3HYBIUHUX HbIHE JOYETBEPTHUYHBIX MPECHBIX H COJIOHOBATHIX O3€ep
€ MOMOLUBIO CMEUHAJbHBIX MaJEeOHTOJOTHUECKHX METOHHK.

OcraHoBuMCSl OAPOGHEE HAa METOAHKE 300/10THUECKOrO aHaau3a
FOIOLIEHOBBIX OTJIOXKEHUH KOHTHHEHTAJNbHbIX BOLOeMOB. JLJist H3yUueHHs
OCTATKOB JKHMBOTHHIX MpPO6Gbl OTOGHPAIOTCH ONHHM H3 CTPATOMETPOB
HAH GYpPOB, B 3aBHCHMOCTH OT LeJeH HCCJAefOBAHUSA, HEOGXONHMOH
BCJIMUMHBL 06Dpa3ia, MOLHOCTH IPYHTa HiH Topda, riyGHHb BojoeMa,
NNOTHOCTH FPyHTa W apyrux ycaosuil (Kopas, 1960; [lepduases,
1972). Ilpo6bl nas craHgapTU3aUHH YCAOBHU HCCAeLOBAaHHSA TIpel-
nouTHTENbHO 6paTh B Haubosee ray6oKoi yactu Bogoema. Uspieuen-
Has KOJIOHKA I'PYHTa pasjeJisieTcs Ha FOpH30OHTa/bHble caou. Caeaqyer
CNEIUTb 32 TeM, 4TOOB KaXXAblf CJOH He Obljl 3aCOpPEH MaTepHasJoMm
apyrux cjoes. OGBIYHO KOJOHKA pa3fessieTcss HENOCPeACTBEHHO Nocae
H3BJeYeHHs W3 rpyHTa. [lpn HeboablIOM MOpo3e yno6HO paboTaTh
co abga. [Insi pa3geneHusl KOJOHKH Ha TOHKHE CJIOH €€ 1e1eco06pas3Ho
3amopo3utb (Tpudonosa, JlaBpinosa, 1981). [1po6y moxHo He DuKCH-
POBaTh; €€ CAeNYyeT NOANePKUBAThL B YBJAAKHEHHOM COCTOSIHHH, 106aB-
Jsisl AHCTH/JIHPOBAHHYIO (HJIM, B XyALUEM cjaydae, QUIbBTPOBAHHYIO)
BOLY.

OcTratky >XKHBOTHBIX HMEIOT pasHble pasmephl — oT 1 cM u Gosee
N0 [1eCSAITKOB MHKDOH. Ilo3TomMy MoOxeT 6biTh PeKOMEHI0BaH CJAEeAYIO-
mui# O6IIMA TOPSNOK 300J0TMYECKOr0 aHanusa. Kaxpaas npoba
pasMayHBaeTcs U NpoceuBaeTcs AJs OTAeJeHHs hparMeHTOB BeJHYH-
Ho# nopsiaka 1 (B OCHOBHOM MOJJIOCKK) M 0.5 ¢M (MeJKHe MOJJIOCKH
v GparMeHThl MOJTIOCKOB). Ecau ocrasbHbX (GparMeHTOB MHOTO,
TO JAOCTATOYHO paclpeieuTb IPYHT TOHKUM CJIOEM MO MOKPOBHBIM
CTEKJOM, YTOGHl YaCTULBl PACMTOJOKHINCh B OIHH CJOH H (hparMeHThl
XOpOWO NOANABANUCH ONIPEAENEHHUIO H MOACYETY. MOXKHO NPUTOTOBUTH
NOCTOSIHHbBIA Mpenapar, CMelIaB MaTepHaJI C MOJHBHHUIOBLIM CHHPTOM,
HJH [0 APYro# OOGLIENPHHATOH MeTORMKe.

Jlasi NpUrOTOBJEHHA MHKDOMNPENaparoB TOTOBHTCS cJjeayiollas
CM€Ch: 2 I TOPOIIKA NOJHBHHHJIOBOIO CHHPTA CJ€IyeT PacTBOPUTh
B 7 MJI aleToHa H j06aBUTb b MJ AUCTHIJMPOBAHHON BOAKL, D MJ
rAMUepuHa u 5 MJ MOJIOUHOH KHCJOTH; MOC/E TOr0 HYXKHO JOJHTDb
eue 5 M1 BOIbl H HarpeBaTh pacTBOP 10 TeX MOP, MOKA OH HEe CTaHeT
MPO3pavHbIM, [JS MOJYYEHHS CPEdbl ¢ MeHblUIeH BS3KOCTbIO MOXHO
N00aBHTb elle HeCKOJbKO MHJMHIHTPOB Boabl (Gray, Wess, 1950).

Ho o6paGotrkn matepuana, Tpebyiollero yCTpaHEeHHs OpraHuiye-
CKOTO BellecTBa, HeOOXOOHUMO 0TOGpaTh U3 HErO PAKOBHHBI OCTPAKOL.
CoenMHEHUS KaJblUUsl pacTBOpSOTCH nyTeM o6paBoTku ropsueft
10 %-Ho#t constHOM KHCaOTOH. XHTHH OCBOGOXKIAIOT OT OCTAJbHOTO
OopraHuueckoro martepuasna narpeBaHuem 8 10 % -nom pacreope KOH.
Hakonen, Bce MUHepasbHble YacTHLbl MOTYT ObITb yHaJeHbl C MPH-
menennem HF. OTka3 ot 06paGoTKH KHCJAOTOMH H L1eJ0YbI0 COXpaHseT
HEepa3beIHHUBLIHECS CKeJIeTHbie YacTH B CO@AMHEHHOM BHIe W NpeaoT-
BpalllaeT yTpaTy MeJkHX ¢parMeHToB. KpynHble opraHu3Mbl — MOJI-
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JHOCKH, pbiGbl, amMpUOUH U PENTHIHH -— HOJIKHDI o6pabaTbiBaTbCs
no ykasaHHoil ajs HMX Mertonuke (HacTHble METOZBL. . ., 1979).

O6bem nopuuii, cobupaeMbix AJisi MOACYETa MEJKHX OPraHH3IMOB,
3aBUCHT OT OGUJIUS Y BEJIMYHHBI OCTATKOB H3y4aeMblX IPYNIT XKHBOTHbBIX
(Kopas, 1960). B HekoTopbix npo6ax KOJNHYECTBO OCTATKOB K1aA0LEp
HACTOJNBKO MaJio, UTO MOACUET HEOGXOAHMbIX COTEH (PPATMEHTOB MOTpe-
60BaJ Gbl HepeaJbHO 6OJBUIOTO BPeMeHH. B Takux cayuasx Tonnen
(Goulden, 1964, 1966) pekomeHAYeT noOC/]e KHMAYEHUS B UICTOUH
crymath npofy Ha CUTE CO CTOPOHO fueH OKOJO 50 MKM, HeCMOTpH
Ha TNOTEPIO NpH 3TOM MEJIKHX (hparMeHTOB.

Merapa (Megard, 1964) kunsiTua 5 MJa TpyHTa € KOH (10 %)
¢ Ka)KIOTO FOPH30HTA OTJIOXKeHHUH B TeueHne 60 MUHYT C MPUMEHEHHEM
MAarHUTHON MeIIaJKH, 3aTeM MPOLEeXHBaJ MaTephan yepes 6pOH30BOE
CHTO C siueell 55 MKM; OCTaTOK Ha CHTe coaepxaJs GparMeHTbl XKHUBOT-
HbIX H mecok. Ilecok ypasnsuics NepeBoJOM Marepuana BO B3BeChb
W CAMBAHHEM B3BELIEHHBIX YaCTHIL B LEHTPHOYXKHble TPOGHPKH
06beMoM |5 MJI; DparMeHTbl, COCTOSIIME H3 OPraHHYECKOro BELLECTBA,
KOHUEHTPHPOBANHUCh LeHTPH(YTUPOBAHHEM U NMEPEHOCHIIHUCH B H3BECT-
HBI 06beM Boabl. [IpuMeHeHHe TAKOH MPoUeayphl a0 BO3MOKHOCTD

KOJIHUECTBEHHO 06paboTaTh OCTAaTKU XKHUBOTHHIX TIPH HX MaJiol 4Hc-

JEHHOCTH B OTJIOKEHHSIX.

Jlnst oTaeseHusi ocraTkos kiagouep Papepa u Ilapuse (Ravera,
Parise, 1978) o6pa6aTbiBaju TpyHT, pasmeliyBasi €ro MopuHio, co-
oTsercTByOILYyI0 | T ero cyxoro Beca, B 1 a1 0.01 NH,OH B Teuenue
32 yacos, 3aTeM (PHJIbLTPOBAJIH B3BECH YEPE3 HEHJOHOBOE CUTO C sueen
88 MKM M BBOAHMJH OCTATOK B CHEUHAbHYIO HeTHTENbHYIO BOPOHKY,
CKOHCTPYHPOBAHHYIO /ISl OTJAeNeHHsi pparMeHToB KJAaaouep H yaaJe-
HHS TSXKeJbIX YacTHIL.

C 1eJbl0 M3BJEUYEHHsI, U3yUueHHUS U TOACUYeTa PAKOBHHOK, HaX0ns-
[wHxc B TOopde, MOCAeAHHH pasMsrdajncsa MNyTeM HarpeBaHHs
B 5 %-noit NaOH (Harnich, 1948).

Ie Kocra (De Costa, 1968a, 1968b) o6paGaTbiBast 4acTb MOpUH#
ropsiueii 5 %-noit HF B Teuenne nosyyaca, s3atem Harpesas IMpH
nomemuBanud ¢ 10 9% -noit KOH B TedeHnne yaca M OCTATOK MPOLEXH-
BaJ uepe3 CHTa; APyras 4acTb MOABeprasnach o6pa6orke 10 % -Hoit
KOH npu HarpeBaHHH W MOMEUIMBAHHH.

Bbl1a TaKKe pa3paboTaHa MeTOMKA BhisiBJ€HH S OCTAaTKOB XHPOHO-
mug (Hofmann, 1971). | ma rpynTta momeuiaau BMeCTe C 15 M
10 %-noit KOH B KoHuueckywo KOGy 06bEMOM 50 MJ H KUMNSATHJH
B BOAsSIHOH GaHe B TedeHne 10 MHMHYT, 3aTeM Marepual pas6aBJsiiu
BOMON H (HJBTPOBAJN UepPe3 CHUTO C siueei 0.132 mwm. Ilpu Haauuuu
H3BECTH MaTepHas Ha cute o6pabarbiBany 10 % -Ho# HCI po npexpa-
LLIeHHS] BbiAEJEHUS MY3bIPbKOB, 3aT€M NPOMbIBAJIM, MEPEHOCH/IH B LEH-
TPHGYKHYIO TPOOUPKY H JaBajih OTCTOATHCHA HE MEeHee uaca.

JInsl M3yueHusl JKYKOB MaTepHas DEKOMEHAYIOT pasMauyuBaTh H
npomblBaTh Ha cuTe ¢ siueamu 0.2—1 mum (UacTHble MeTOnb. .. ., 1979).
Heo6xoxuM ofpasel o6bemom okono 3 Ji. M3 obpasua ¢ GONbIIUM
KOJHUECTBOM - TKaHell pacTeHHil OCTaTKH HaCeKOMbIX BbIGUPAIOT,
npeaBapUTeNIbHO PAa3MOUMB €ro.
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J1s u3ydeHUsT OCTPAKOJ B KOJIOHKE MJAeACTOLEHOBBIX OTJOXKEHHH
MaTepHaJ M3 KaXJ0ro FOPH30HTA MOMellajd Ha CYTKH B XOJIOJHBIH
pPACTBOp YIJIEKHCJIOr0 HATPHS, MOCJE Yero NpPOCEHBAJNH uepe3 CHTa,
na KoTophix octaBaJjuch octpakoanl (Lister, 1976).

[ u3yyeHnsa ¢parMeHTOB M TOUHOrO HX OmpeleseHHS] MOXKHO
NPUMEHSATL HAarpeBaHye UebiX XHIOPHI B KOHILEHTPHPOBAHHOH COJIfA-
HOM KHCJOTe, B pe3ysbTaTte yero ueablfl payok paszgessiercss Ha o6bly-
Hble A/ JOHHBIX OTJOXKeHWH dparmentsl (Megard, 1965).

OG6bIYHO MOJACUHTHIBAIOTCS BCE ONpelerMble pasobLIeHHble dpar-
meHtel (Megard, 1964; Whiteside, 1969; Whiteside, Harmsworth,
1967; Cmupnos, 1978). Ilpu stom coeanHeHHble BMECTE CKEJNETHbIE
4acTH, HaTIPUMEP CTBOPKH Kad0lep, CUHTAIOTCS eTHHBIM (DPATMEHTOM.
Ilanee BLIUMCIAIOTCH KOJHYECTBO (GPATMEHTOB B €AHHHIE 06bLeMa
HJIM Beca I'PYHTa M NMPOLEHTHble cooTHOWweHusi BuaoB (Kopas, 1953).
Ilpu nonpcuere 200 ¢parMeHTOB. pe3yabTaThl CTATHCTHUECKH [0CTO-
BEpHBI, KaK 3TO 060CHOBaHO psAnoM aBTopoB ([puuyk, 3akauHckas,
1948; Goulden, 1964; 1969). st BHIUHCAEHHS OTHOCHTEJIBHOTO O6H-
JUSA BHAOB OTAENbHBIX TPYNN XHBOTHBIX HAZO MPOLOJXKATH MOACYET
no 200 ¢parmeHTOB BHIOB COOTBETCTBYWOLIeH rpynnbl. [Tockoabky
eCTeCTBeHHasl BJaXXHOCTb TpyHTa pasauuna, H. B. Kopas (1960)
IIpUMeHsieT NOACUEeT Ha eJIMHHIY 06'beMa Pa3MsITOTO B BOJE U OTCTOSB-
merocst rpyHTa. [lonyueHHble naHHble JAIOT NpeACTaBJIeHHe O cpeaHedl
MHOTOJIETHEA Mpoaykuuu ornenbHbix BUAoB (Deevey, 1969; Kerfoot,
1974).

st moacuera a6GCOMOTHOTO uHcaa ¢HparMeHTOB HHOrJA MpHMe-
HAIT A06aBJeHHe H3BECTHOTO KOJIMYeCTBa OCTOPOHHUX yYacTHl. ITO
Mo3BOJIsleT He TMPOH3BOAHUTHL MOJHBIH NMoOJAcCYeT (parMeHTOB BO BCEM
otmepeHHOoM o6beme rpyHTa. Kepdyr (Kerfoot, 1974) npubasasan
NbIbILy 3BKAJHUINTA.

IIpu 3o0o0n0rHuecKOM aHa/ju3e TPYHTa IOJAYYalOT BECbMa MOJIHOE
NpeAcTaBJeH’e O CNHCKe BHAOB, MHUBYUIHX H JKUBIIMX B JaHHOM
BOJlOEME, O THNe ero GuoleHo3a. [lepexon OT yucia OCTATKOB Ha €QH-
HUIy o6b€Ma HJH Beca IPYHTa K OOLIYHBIM B TUAPOOGHOJIOTHH BBI-
PaXEHHSM HHCIEHHOCTH HIH 6uoMacchl HblHE XHBYIIMX BHAOB Ha
1 M° HeBo3MoOxeH. [IpuMeHsIOTCS CJeAYIOUIHE eXUHUIBl H3MepeHHS:
YHCJ/I0 BUAOB HA KAXKIOM TODH30OHTE OTJNIOXKEHUH, OTHOCHTEJbHOE KOJH-
4ecTBO (ParMeHTOB [AHHOTO BHAA MJIH TPYNNBl B MPOLEHTaxX OT
obuiero KoJqHyecTBa MOACYUTAHHBIX (parMeHToB, aGCOJIIOTHOE KOJHU-
4ecTBO (hparMeHTOB Ha €JHHHLY oObema HJM Beca HaTypaJbHOro
rpynta (Megard, 1965; Mikulski, Adamsca, 1972) Ha enuuuny o6bema
o6BogHeHHoro rpynta (Kopns, 1960), Ha enuHHIy Beca Cyxoro rpyHTa
(Goulden, 1964; Ravera, Parise, 1978), na enuuuily seca 30Jibl TpyHTa
uad Ha | r norepu Beca mpu npokanuBaHuu rpyara (Goulden, 1964;
De Costa, 1968a, 1968b). IlpumeHsIIOTC OTHOCHTEJAbHbIE €IHHHIBI:
OTHOLIEHHE JINTOPAJbHBIX U TMeJardueckux Kiaajolep, OTHOLIeHHE
Chydoris sphaericus ¥ Bosmina coregoni (mocsaeaHee NpeaouJ
B KaveerBe HHIekca spTpoduxkannu Mikulski, 1978). Moxker 6biTb
paccuuTaHa CKOpOCTb CeJHMeHTaluuu B BHAE 4YHCAa (PparMeHToB,
ocaxnauxcs Ha 1 cM? B roJ, KOrja u3BecTeH aGCoJIOTHBIH BO3pacT
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onpepesieHHbIX caoeB rpyHta (Goulden, 1966; Deevey, 1969). Pesynb-
TaThl 300JI0THYECKOrO aHaau3a yAoO6HO u300pas3uTh HA AuarpamMmax
no tuny, npeasoxensomy H. B. Kopns (1960) nna xommniekcHo#
6uonornyeckoit o6pa6otku. lleHHyo HHbOpMAUHIO JaeT TakKxKe pas-
MepHbIH aHanu3 ¢parmentoB. [1o pasmepy (parMeHTOB MOXKeT GbITh
BOCCTAHOBJIEH pasMep uenbix ocobefl. CMeHa KpPYMHbIX KJaxouep
(ranpumep, 60CMUH) MEJKHMH YKa3biBaeT Ha BO3pacTaHue X Bblefa-
HHSI pbl6amMHu. .

OnpeneneHue ¢GparMeHTOB BeleTCs € [OMOIIBIO ClenHaJbHOH
autepatypbl. Oco6eHHO GoJbIoe 3HAYeHHE UMEIOT CBOJKHU 10 CHCTeMa-
THKe pasaudHblx rpynn. [lpeasoxensl TaGJaHubl AJS ONpepeseHUs
BHIOBOH MPHHALJEXKHOCTH TOJOBHBIX IIHTOB H CTBOPOK Kaajouep
(Cmuphos, 1978, 1984). CywecTBYIOT TaKXKe PYKOBOJACTBA [Jisl Ompe-
nenenusi pparmenroB xunopun (Frey, 1964; Flossner, 1972; CmupHos,
1971, 1978).

C noMOILBIO 300JI0THYECKOrO aHaJHW3a TpyHTa ObLIM MOJYydYeHb
naHHble 0 pa3BuTHH 03ep Monteposu B Uraauu (Hutchinson, 1970),
Jlaryua-ne-Ilerenkcunp B I'satemanie (Cowgill et al., 1966), Bugsa
B flnonuu (Paleolimnology of Lake Biwa. .., 1972—1981).

3oonoruyeckuii aHaJu3 TPyHTA NOJI€3€H NIPU BBISIBAEHUU BJHMSIHHSA
JesITeIbHOCTH YeJIOBeKa — CBeJ€HHS JIeCOB, PACMAIKH 3eMefb, 3a-
rps3HeHus. [Ipu u3yueHHM C ero MOMOIIbIO AHMJIMHACKHX 03ep GbLIO
3aperucTpupoOBaHO BO3/efCTBHE NeATENBbHOCTH HEOJHTHUECKOTO Yeso-
BEKa, BCeJieHMsI HOPMAHHOB, PAa3BHTHA XO035IHCTBA HAllero BpeMeHH.
PesyabTaThl npyMeHeHHs] 300JOTHYECKOrO aHa/M3a U BOMNPOCH HHIH-
KaTOpHOTO 3HayeHHsI BHAOB M co0O6iecTB NOAPOOHO 06CYXKIAITCSH
B pa6ore H. H. Cmupnosa (1984).

Moamocku

[TpecHoBOAHEIE MONTIOCKH — OAHA M3 HauGoJiee pacnpocrpa-

HEHHBIX I'PYIN OPraHU3MOB B KOHTHHEHTAJbHBIX OTJIOXKEHUAX PA3HOTO
Bozpacta. OHM JOMUHHUDPYIOT B GOJBUIKHCTBE MOHHBIX COOBIIECTB
03€p W COCTaBJSAIOT accOLHallMY KU3HEHHbIX (DOPM C JOBOJIBHO SIPKO
BBID@KEHHbIMH 3KOJOTHUECKHMHU OCOOGEHHOCTSIMH MO OTHOIIEHHIO
K abHaTHuecKHM ¢akropaMm cpeibl. JTO HejaeT UX OGJArONPUSTHLIM
00BEKTOM MPH PEKOHCTPYKLUHH YCJOBHH ObIIbIX 03€PHBIX BOJIOEMOB.
Metoznbl c60pa U MajeoOHTOJOTHYECKOH MPenapUpoOBKH MOJJIOCKOB
JOCTAaTOYHO MOJIHO onucanbl B guteparype (Kpoimroabu, 1954; Masn-
penbwitaM, [lueitnep, 1963). CpeneHHst 0 KauyeCTBEHHOM COCTaBe
BbiMepiueld (ayHbl IMOJE3HO AOMOJHHUTb KOJHUYECTBEHHBIM aHaJH30M,
KOTOPBIH NPH M3YUEHNH MOJIIIOCKOB 10K, K COXKaJEeHUIO, MPUMeHSeTCs
penko. Paspes oTsoxKeHuH pas6uBaeTcs Ha YacTH OJMHAKOBOH MOLL-
HOCTH, a 3aT€M M3 Ka>XA0H 4acTH BHIOHPAIOT MJOLLAJKY OJUHAKOBOH
naowanu (Hanpumep, 10X 10 cM); ¥3 KaxKJA0OTO BHIGPAHHOrO TAKUM
o6pa3oM o6beMa MOPOAbI H3BJEKAIOT PaKOBHHBl MOJIJIIOCKOB M TMOJ-
CUHTLIBAIOT YHCJIO PAKOBHMH KaxKAoro BHAA. [TOCKONBKY pakOBHHBI
MOTYT ObITh HACTHYHO PA3PYILUEHb!, IPHMEHSIIOTCS CJIeYIOLLIHe METOLBI.
[Tpu noacyere uKcaa pakoBHH GPIOXOHOTHX CJeyeT YYUTEIBATH TOJNBKO
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Te PparMeHTsl, KOTOpbe CoaepkKaT BeDIUMHY PAKOBHHBI, MPH MOACHETE
qHCIa paKOBMH JIBYCTBOPYATHIX — TONBKO Te (parMeHTHI, KOTOpbIe
COepXKaT Makywky. B nocnennem cnyuae noayuaercs He wmcsio
PaKoBHH, a uuca0 Makywek. Ero cneayer neauts na 2, TOCKOJIbKY
BEPOATHOCTL COXPAHEHHMS NPaABOH M JIeBOH CTBOPKH MOYTH Y BCex
ABYCTBOPUYATBIX MOJIJIIOCKOB, HACENSIOUINX KOHTHHEHTAJbHbIE BOJHI,
OLHHAaKOBa (Uero Hesab3sl cKazaTh O HEKOTOPBIX HEPABHOCTBOPUATHIX
MOPCKHX (hOpMax, a U3 MPECHOBOMHBIX — TOJBKO Y HEKOTOPbIX Kpafine
PELKO BCTPEYAIOUINXCS B HCKONAEMOM COCTOSIHHH B TPOMHYECKUX
PaHoHAX «NpPEeCHOBOLHBIX ycTpHuax» — Etheriidae, Pseudomulleri-
idae, Mulleriidae). KonudecTBeHHBIH METOA OBl HCMOJBb30BAH MpH
aHamuse yCJOBHH 06pa30oBaHHS 03€PHLIX OTJOMKEHHH JIHXBHHCKONO
paspesa (MHHIE/b-PHCCKHE OTJOXKEHHS 6,13 r. Yekaiuna Tyabckott
o6aacru) (CrapoGoratos, 1960).

ITpy KonMyecTBEHHOM aHa/H3e HEOBXOMHMO YUHUTBIBATb BO3MOMX-
HOCTb M3MEHEHHs! COOTHOLIEHHS MEXAY BHAAMH B MpoOLecce 3ax0po-
HeHHsi. Oco6eHHO GoJibliHe H3MEHEHHS BO3MOKHbI NpH TYMHIHOM
KIHMaTe, KOria npeo6sajaoT TOHKOCTEHHblE PAKOBHHBL Kak moka-
3aJIM MHOTOJIETHHE HCCJEL0BAHUA GHOUEH030B HeBCKoOH ry6ul (Toa-
CTHKOBA W Ap., 1983), B6MM3K ype3a BOABI MHOTOUHCAEHHBI TOHKO-
CTEHHBIE DPaKOBHHBI JOMHHUDYIOWLHX BUAOB Anodonta minima u
Pseudanodonta kletti, no yxe B 15— 20 m ot Gepera B cocrase TaHATO-
UEHO30B BCTPEYAITCSA TOMBKO TONCTOCTEHHBIE PaKOBHHBI Unio, XOTs
B GHOLIEHO3aX OHH OYeHb PeLKH.

KauecTBeHHBI 1 KONIMUECTBEHHBIH aHAIU3 TAHATOLECHO30B MOJIITIOC-
KOB MO NMPOCTHPAHHIO H3y4ydaeMblX OT/JOXKEHHH, MO3BOJISIET BHIAEIATH
30HBI (NMPUOPENKHYIO, JTUTOPANBHYIO, 6aTHanbHyI0) W CYAHTb O pasHo-
0o6pasuu GHOTONOB B BOAOEME U €ro reorpa@Uueckux M rHapOJIOrH-
YECKHX OCOBEHHOCTAX.

K coxanennio, noka HeT oTBeuaOm KX COBPEMEHHBLIM TPe6OBaHUSIM
onpenejuresed moJMOCKOB. Haubosee wuspecTHble onpenequTes
COBpEMEHHBIX MoJiockoB (Kaapuu, 1952; Ehrmann, 1933; Geyer,
1927; Lozek, 1956) B 3snaunTesbHOMN mepe ycrapenau. [Tostomy B 6041b-
HIMHCTBE C1ydaeB MPUXONMTCA HCNOJb30BATh OPHIHHANBHBIE PAaGOThHI
C MEPBOOMMCAHUSAMH HJIH C HAAEKHBIMH ONHCAHUAMHU. Elle B Gosbuiei
CTETICHH 5TO OTHOCHTCSA K MOJIITIOCKAM U3 OYETBEPTHUHBIX OTJIOKEHHUH,
FA€ TPUCYTCTBYET MHOrO BbIMEPWHX BH0B. CyllecTBYiouUIHe CBOAKH
MOXHO PEKOMEH0BATh /1A 06l OPHEHTHPOBKH B POJOBOM COCTABE
uckonaemod masakopayus (Wenz, 1938-—1944; Wenz, Zilch, 1959—
1960; Haas, 1969).

CyliecTBEHHYI0 MOMOIb MOXKET 0KaszaTb ‘KOMIapaTOpPHBIH METOS
Crapo6oraroBa (JIOrBHHEHKO u CrapoGoraros, 1971), cocrosiuiuii
B crenywltem. PakoBHHY GPIOXOHOTOTO MOJIIOCKA YCTaHABJHBAIOT
Ha TJIaCTHHKE C MJTACTHIHHOM Ha CTOJIHKE CTePEOCKOMHYECKOTO MHKpO-
CKONa, CHAaGXKEHHOTO PHCOBAJIbHBIM annapaToM THMa «Kamepa Jio-
uu1a», TaK, 4robbl €e OCb pacnosaranach MapasesbHO CTOJIUKY
(HHBIMHM  CJIOBAMH — MJIOCKOCTH Oynyulero pucyHka). 3arem Ty
PAKOBHHY HJIH €€ MPUBEPIIHHHYI 4YacTh JIOGOr0 pa3mepa 3apHco-
BEIBAIOT, HCMO/Ib3YSl PUCOBANBHbIA anmapart, TaKHM 06pa3oM, YTOGkI
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pasmep pucyHka 6bl1 okoao 10—15 cm. Pucywox caenyer pasee
o6BectH ¢omactepom (/11060ro UBera), TYWbIO HJIH UYEPHHUIAMH,
¢ TeM uTo6Gbl OH OblL1 XOPOLWIO BHAEH CKBO3b DHUCOBaJbHbIH anmapar.
HNanee GepyT APYrylo pPakoBHHY, NMOMELIAIT B TOM XK€ MOJMOXKEHHH
Ha CTOJIMK MHKPOCKOTNA M, MTOBOPAYMBAs €€ BOKPYI OCH 3aKpYyUHMBaHHUH,
JOBUBAIOTCA COBMELLEHHS OJHOrO U3 060POTOB (NMPH TOM XK€ yBeauye-
HHHU) C OJHHMM M3 O06OPOTOB HA 3arOTOBJIEHHOM paHee pucyHKe. [Tocae
3TOr0 CMOTPST, HACKOJIbKO COBIAJIH ocTajbHbie 06opoThl. HecoBnane-
Hue 06OPOTOB MJIM TeM GoJiee HeBO3MOJXKHOCTb COBMELIEHHS! XOTst Obl
OIHOTO 06OpOTa TOBOPHT O CYLLECTBEHHBIX Pa3jMuHsIX B FeOMeTpHH
pakoBHH. DTO BBIHYXKJaeT JesJaTb pPHCYHOK OTJHuamoleics
DPaKOBHHBI H CPAaBHUBATh OCTaJIbHbIE YK€ C ABYMs DHCYHKaMu H T. J.

CJenyer MOMHHTB, UTO Pa3JHUHsl B T€OMETPHH DAKOBHHBI AJI€KO
He BCerja CBHIETEJNbCTBYIOT O NMPHHALJEXKHOCTH K PasHbIM BHAAM —
06 3TOM MOXHO CYZHTb JIHUIb MO YCTOHUHBBLIM Pa3MUHMsIM, YCTAHOB-
J€HHBbIM Ha JOCTATOUHOM UHCJIe 3K3eMmIApoB. B uwactHoCTH, y psina
GOpM ¢ KanJaeBHAHbIM yCTbeM (OCOGEHHO C BHICOKOH PaKOBHHOM)
MOXKET CHJIbHO BaPbHPOBATH (Aa)ke BHYTPH MoNy/sALHK) war obopora
BJAOJb OCH 3aKPY4YHBAHHS. DTO OGCTOSITEAbCTBO JETKO BHISIBUTH, €CJIH,
He JBHrasi PAKOBHHY MOC/€ COBMELIeHHS OJHOro M3 0GOPOTOB, mepe-
MelaTh PUCYHOK B[0Jb OCH, JOGHBAsICh MOCAEIOBATEJNBHOI'O COBMeE-
LIEHHST OCTaJbHbIX 060poTOB. ONBIT HCMOJb30OBAHHSA 3TOrO MeETOJ]a
NoLCKasbiBaeT, uyro Haubojiee MOCTOSIHHA BHYTPH BHA2 TEOMETPUSA
PaAKOBHHbI Y MPECHOBOHBIX rpeGHeKa6epHbIX GPIOXOHOTHUX (32 HCKIIO-
yenueMm popa Viviparus, y KOTOPBIX O4Ye€Hb BapbupyeT Ilar BAOJb
ocH). ¥ JIErOUHBIX MOJUIIOCKOB LlIar BAOJb OCH BaDbUPYeT Y Pa3HbIX
BHJOB B pasHoil cTeneHu. B pane ciayuaes npu oueHb HA3KOM 3aBHTKE
¥ YXOBUIHOH paKOBHHE NOJIE3HO TAKHM XK€ IyTeM CPaBHHBATb CMUPAJH
IBa, OJHAKO CJIeIyeT BCEr[a MOMHHTb, YTO 3TOT NPHEM MeHee TOUeH.
Hns pakoBuH, 3aKpyUeHHbIX B ONHOH IJIOCKOCTH, NIPHXOLUTCS AeaaThb

HECKOJIbKO PHCYHKOB C PaKOBHH, HMEIOUIHX Pa3HOe 4HCJI0 0GOpOTOB,

WHAue MNpeallecTBYOLUIHe OOOPOTbl HE BHUAHBI, MOCKOJBKY 3aKDPbIThI
nocjenyiouiuMu. B aToM ciyuae TakXe MOXHO CpaBHWBATh CIHpaH
wea (BHA CBepxy). DTOT ke crmocol MNPUrofeH [Js CPpaBHHBAHHUA
(haKTHYECKHX DaKOBUH ¢ H306pakeHHeMm (TOYHBIM DHCYHKOM HJH
dot0), mpuBeneHHbIM B JHuTepatype. Cienyer, OAHAKO, MOMHHTh
0 HeOOXOIHUMOCTH TOUHOTO coGjloaeHdss Macuitaba, a TakXkKe O TOM,
YTO PHCOBAJbHBIH anmaparT MOXKeT [1aBaTh HCKaXKeHHsl, W KaxAbli
pas nepex paGoTOi HX HARNO MOJHOCTBIO YCTPAHATH.

AnajiornuHbiM 06pa3oM MOXKHO CPaBHMBATb H CTBOPKH JBYCTBOp-
4yaThlX MOJIIIOCKOB. MIX NMpH 3TOM CTaBSIT Ha CTOJIHK MHKpOCKONa,
pacnonarasi K HaGJIOfaTeNI0 TeM KOHLOM, K KOTOpPOMY MpPHGIHXKeHa
Makywka. [IpH 3TOM MJOCKOCTb CTBOPOK (KOMHeCypaJibHasi MJoc-
KOCTb) AOJKHA GbITh MepPlIEeHIMKYJIsIPHA IJIOCKOCTH pucyHKa. TpeTbe
ycJI0BHe, onpejessiioniee MOJOXKEHHE CTBOPKH, 3alaeTCsl TeM, 4YTOGbI
TOUKH, JexKallHe Ha ToH BHellHe# KpUBO# KOHTYpa, KoTopas Haubonee
yaajsieTcst OT KOMHCCYPaNbHOH MUIOCKOCTH, JiexaJsu Gbl B IMJIOCKOCTH
pHCYHKa. DTO YCJIOBHe YAaeTcs COBJIOCTH JajeKo He BCeraia M 4acTo
ropasfio mpoiile GblBaeT yCTaHABJHBATb CTBOPKH MO B3aHMHOMY pac-
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110JI0XKEHHUIO (APYr Haj APYroM) MepeiHHX W 3ajHHX 3y6OB, a y ¢opM,
JIMIIEHHBIX 3y60B 3aMKa, U 10 HHBIM 0cobeHHOCTAM cTBOpKU. Cobimioze-
HHE TPETbero ycJ0BHA He 06s13aTeJbHO. BaXKHO TOJIbKO, 4TOGb! CPABHHU-
BaeMble CTBOPKH OblIM yCTAaHOBJEHB! CTPOrO OAHOTHIIHO. DTO NMOCJEN-
Hee Tpe6OBaHHe 3aCTaBJAsieT MPHUIOTOBJATh OTAENbHbIE PUCYHKH AJS
npaBoi M JieBOK cTBOPKH. CpaBHeHHe BHELIHHX KOHTYPOB CTBOPOK
HauHHAeTCA C COBMeILUeHUs TPHMAKYLIEYHbIX YYaCTKOB (MX HAaJo
COBMeLIAaTh MaKCHMaJbHO TOUHO) M Jlajiee BCErO MPOTSIKEHHSI KPUBOIA,
UeM naabile OT MakylleK, TeM MeHee 3HAaUHMbl MeJIKUE PACXOKIEHHS,
O/lHAKO HEBO3MOXHOCTb COBMECTHTb KDHBbIE TOBODHT O pas3/IHUHH
B TeOMETPHH PAKOBHH.

Eule pa3 xoTHM MOAYEPKHYTb, UTO KOMIAPaTOPHbI METo[ MO3BO-
JISIET, He HIEeHTHDHUHPYS BUABL, YKe pa3obpathcsi B BHAOBOM COCTaBe
c6opoB, a jpanee, ocCO6EHHO ecJH HAEHTHQHKAUHA BHAOB 3aTpyAHEHA
OTCYTCTBHEM T0CO6HMH, TOCAaTh JAOCTAaTOYHO penpe3eHTATHBHbIE
o6pasubl KaXK0ro BHAA CIeHHAJUCTY-MaNaKoIOry Aas HAeHTHdHKA-
UMH WJH AJ51 NPOBEPKH OMNpeneseHHs.

Hcnonb3ysa cnucku BUnOB, 1aHHbBIE 06 HX KOJHUECTBEHHOM COOTHO-
IIEHHH W HMelollluecsi JaHHble 00 HX 3KOJOTHH H reorpadHuecKkom
M cTpaTUrpaduyecKoM pacnpoCTPaHEHHH, MOXKHO PEKOHCTPYHPOBATh
KOHKDETHble YCJOBHMSI HAa KaXAOH CTagWM CYLIeCTBOBAHHS BOLOEMaA,
a TaKXKe BO3MOXKHYIO ero ruaporpaduyeckylo MPHYPOUYEHHOCTb (MO
3ooreorpacuyeckKoll MpPHHAAJNEKHOCTH HalJeHHbIX BUIOB).

IIpex e Bcero creayer oCTaHOBHTLCH Ha Bompoce O Tuaporpadu-
UeCKOH NpHHAaLNeXKHOCTH BopoeMoB. Kak H3BecTHO (cM., Hanpumep:
KBacos, 1975), ruaporpacduueckass ceTb MEHSIeTCH BO BpeMeHH H
BecbMa cyluecTBeHHO. COOTBeTCTBEHHO MEHSIOTCH M BO3MOXXHOCTH
paccejieHusi MOJMIOCKOB. [To3ToMy HaGop MOJIIOCKOB MOXeET omnpe-
JeleHHbIM 06pa30M yKasbiBaTb Ha NMPHHAJIEXHOCTb BOJLOEMA K TOMY
HJH HHOMY Gacceitny. Bosee moapo6HO 300reorpadusi nMpecHOBOAHbIX
MOJITIOCKOB paso6pana B cBoake $1. M. Crapo6oraToBa (1970) u B 6o-
Jiee MO3JIHUX JONOJHeHusiXx K Hel (MockBuueBa, 1973; Kpusoiueuna,
Crapo6oraros, 1973; Starobogatov, 1983; Hsszaryanaes, Crapo-
6oratoB, 1985).

3ooreorpaduueckue obyactu, Kyna nonagaiot sogoembt CCCP —
sto [Taneoapkruueckas (6oabwasi yacts CCCP), Cuno-Uupauiickas
(Amypckast nogobiactb — Gacceitn Amypa 6e3 Bepxueit 3en u [lpu-
mopbe; SInoHckas nmogo6aactb — 0KHble KypHibcKkie ocTpoBa M IOr
Caxanaunna), baiikanbckas (o03. bafikan) u ITouro-Kacnuiickas cono-
HoBaTtoBoaHas (Kacnuii u sctyapuble yyacTku ceBepHoro [1puuepHo-
MOpbs).

Haxonawasica ua rteppuropuu CCCP yactb naseoapKTuueckoi
o6GyiacTH pasjensiercs Ha 2 nogobaactH — Epponeiicko-Llenrpansho-
asuarckywo (Ha tepputopuu CCCP — 6 HaanpoBuuunit) u CHOUPCKYIO
(2 HapnpoBuHUKH) . Amypckasi nogo6aactb Cuno-Uuauiickoit o6aactu
B npenenax CCCP npeacrapiena 2 HaANPOBHHUHUSIMU: OAHY 06pasyer
Gaccefin Amypa, apyryio — [lpumopbe (MockBuuepa, 1973). Kaxaas
HaANPOBHHUHUA XapakTepuayercs mnpeobjanaHueM BHIOB, MpuHAalJe-
KaIllKUX K KAKOMY-J1HO60 0JHOMY (PayHHCTHUYECKOMY LleHTpY. 3oorpadu-
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yeckas NMPUHAIJIEXKHOCTh NPECHOBOAHONA (hayHbl B XOJe €€ HCTOPHH
MOrJia CYLIEeCTBEHHO MEHSThCS, O YeM CBH/ETeJbCTBYET HEMAaJO MPH-
MepOB, MOJyYeHHbIX B Pe3yJbTaTe aHa/lu3a COBpeMeHHOH payHbl. Tak,
osepa GosbuinHCTBa GeccTouyHblx GaccefiHOB ceBepHoro Kasaxcrana
HaceseHbl (ayHOH, TpaKTHYECKH HE OTJIMYMMOH OT dayHbl 03ep
[Mpunptoibst. [TocaenHsis Bo MHOrOM cXoiHa ¢ ¢dayHoH 6acceHHOB
Bosru u ¥Ypana (Hck/ouast HX yacTH, pacrnogaoxxkeHHusle B [Ipukacnuii-
CKOP BafiHe) U OUeHb PE3KO OTJHUYaeTcs OT (payHbl NPaBOGEPEIKHOTC
[Tpuo6bsi u [opHoro Asrasi, KOTOpble BXOJAAT YK€ B COCTaB APYrof
nopo6aactu — Cubupcko#. IlpuurHoH 3TOTO, MO-BUAUMOMY, SIBJSAETCH
HHOH xapakrep Oaccef{HOBbIX CBfiI3el B TIeOJOMMYECKOM IPOLJIOM.
TaK KakK U3 NPecHOBOAHBIX MOJJMIOCKOB CNOCOBHBI peoioaeBaTh BOLO-
pasjaesbl JuUuib OGHTaTe]H MeJKHX, OCOOEHHO HepechiXalouuX BOXO-
€MOB.

Tlpy peKOHCTPYKUHH YCIOBUH, CYIIE€CTBOBABUIMX B NajieOBOJOEME,
MPUXOAUTCSI PYKOBOACTBOBATbCS AKTYaJUCTHUECKHM TOJXOAOM - H
JefaTh 3aKJIOUEHHST 06 YCJAOBUSX MPOIIJNOro HCXOAs U3 TOTO, UTO Mbi
3HaeM 06 3KOJOTMH COBPEMEHHBIX MOJIIIOCKOB. DTO OGCTOATENbCTBC
NPUBOAUT K TOMY, YTO BIOJIHE [JOCTOBEDHbIE BHIBOILbI MOXHO Je/1aTb
TOJIBKO B OTHOILEHHH T€X OTJOXKEHHH, Tle BCTPeUYeHbl HbIHE XKHBYIIHE
BUAbl (OT BepXHEro mNJHOLEeHa IO COBPEMEHHOCTH). B OTHOLIeHHH
6osee IPEBHUX OTJOXKEHHA YacTO HCHOJB3YIT ofuUlMe IKOJOTHUECKHe
XapakTepuCTUKH popoB. Takoll moAxon, OAHAKO, WHOTAA MPUBOAMT
K HeBepHbIM BbiBoAaM. Tak, Hanpumep, Buibl pona Polypylis nacensior
BojoeMbl ot tora Kurtas no mnobGepexbsi CeBepHoro JlemoBHTOre
OKeaHa; ¥ /1e/1aTh T€ WJIH HHbIE MaJeOKIHMaTHYeCKUe BLIBOJBI N0 (haKTy
HaxOXAEHHs1 KAKOTO-TO BbIMepILero BHAA 3TOro poja npocTo HEBO3-
MOKHO. BosiblIyl0 MOMOLLbL TYT MOXET OKa3aTb aHaJju3 BCEro KOMIl-
JIeKCa MOJIJIIOCKOB B LIEJIOM.

BoJIbIWIMHCTBO MPECHOBOAHBIX MOJJIIOCKOB OOWTaeT B BOJOEMaX,
MMEIOLIUX COJEHOCTh HHKE KPUTHUECKOH, T. e. Huxe 2—4 % (Xae6o-
BHY, 1974). B HEKOTOpBIX BOJOEMAX AapUAHOH 30HBLI COJIEHOCTb B 3a-
CYULITHBbIA CE30H MOXKeT 3HauuTeNbHO MoBblathea (mo 10—15%:
Hynbkun, 1961). B 3THX yCJOBHSIX MOTYT KHUTb HEMHOTHE BHJBI,
B YACTHOCTH HEKOTOpble BHAbI, NPHYPOUEHHble B JAPYrux paHoHax
K nepecwixalomum Bojpoemam, Hanpumep Codiolla inflata (Hans),
a TAKXKe€ HEKOTOpble BUJBI JUMHEHA H MJaHOPGUI.

Ha crenedb nporpeBaeMoCcTH BOJL B 03epe B KAKOW-TO Mepe MOryT
yKasblBaThb pasMepbl M TOJNLIHHA PakoBHH. CBsi3b TYT KOCBEHHas,
NMOCKO/NbKY pasMepbl ABYCTBOPYATBHIX MOJJIIOCKOB 3aBUCAT OT obecre-
YEeHHOCTH KOPMOM M HHTEHCHBHOCTH TNHTAaHHs, T. €. OT CKOPOCTH
oduabrpanuy. [Tosyuenrne Kanbiiusl TaKKe 3aBUCHT OT CKOPOCTH (QUJIbT-
pauuu. [TocsenHss xe NPOSIBJSET YETKYIO 3aBUCUMOCTb OT TeMnepa-
typel (Aaumos, 1981). Onnako cpaBHeHHEe DAKOBHH [0 pasMepam
¥ TOJILHHE CTEHKH BO3MOXKHO JIHILb MeXJy OCOGSMH OIHOTO HJIH
JOCTAaTOuHO G6JH3KUX BHAOB. Heseno cpaBHHMBaTh B 3TOM OTHOUIEHHUH
KUBYILMX B OJIMHAKOBHIX YCJOBHSIX TOHKOCTeHHylo Anodonta cyg-
nea (L.) u Toacrocrennyo Unio pictorum (L.).

Moasocku o6uTaloT B BOJAOEMAaX C Pa3JHUYHOHW MKECTKOCTbIO BOJ
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(OKapuu, 1952; Anumos, 1981). HaunbGonee GaaronpusiTHble YCJOBHSA
pocta GOJIbIIMHCTBA MOJIJIIOCKOB OKasblBAalOTCS B BOJOEMax € yme-
PEHHO KEeCTKOH BOJOM, ¢ comep:KaHdhem kKaabuusa or 20—100 wmr/a.
Maprapuredupuibl npeanoOYUTAIOT MeHbllee cojeprkaHue KafblLHs
(ot 5—20 Mr/a). Jluana3od ONTHMAaJibHbIX KOHIEHTPAILHH KaJblus
y pasHbiX BHAOB pasubifi. A. ®. AJMMOB NPHBOAMT TakHe MPUMEPDI:

Ca, mr/a
Unio tumidus (Phil.) 60—70
U. pictorum (L.) 50—60
Anodonta minima Millet 35—60
A. piscinalis Nilss. 35—50
A. zellensis (Gm.) 40—60
A. seisanensis Kob. 30
Dreissena polymorpha (Pall) Oxkoxo 70

[IpecHoBOAHbBIE MOJIIOCKH Yallle BCEr0 KHBYT Ha HEOOJbIIHX
raybMHax B JauTOpanbHo# 30He (0.1—10 M) ¥ pexe Ha cy6uanTopasu
(1o 20—50 m); puTODHIbHBIE TACTPONMOABI, OOHTAIOLINE HA NPUOPEX-
HOH pacTHTEJbHOCTH, XOPOLIO OKOHTYPHBAIOT NPUOGPEKHYIO 30HY 03epa
(ecnu nmo ¢auMajdbHBIM YCJAOBHUSIM 3Ta 30HA ofgHOopoaHa). Heckosabko
ray6xe, 3a mpefesamMd pacnpoCTPAHEHHs] TPUOPEKHOHU pPacTHTENb-
HOCTH, OOUTAIOT neTpHTOMAru U CeCTOHO(MArH, CpeilH KOTOPhIX B Mpec-
HBIX BOJAOEMax OCHOBY COCTaBJSAIOT YHHOHHAB W uukaomunbl. B pac-
NPOCTPaHEHMH MOJLIIOCKOB Ha JIMTOPaJH CYLLECTBEHHYIO pPOJib Urpaet
xapakrep rpyHra. E. Ilapaun (Purdy, 1964) ycraHoBun mpamytwo
3aBUCHMOCTb UHCJEHHOCTH FPYHTOEAOB OT COJEP>XKaHHS OPraHUYECKOTO
BellecTBa B ocajake. CecToHodard uaule BCTpPeYyaloTCst B YHCTHIX
neckax, a B 3aWJ€HHbIX yY4acTKaX HX UHCJIEHHOCTb cHHXKaercsa. Crpa-
Be/JIMBOCTb BEIBOAOB E. [Tapan moaTeeprkaaerca HalIMMHK MOJIEBbIMH
HabmoneHusiuy. [lenopunbl B UCKONAEMOM COCTOSIHHA PaCNoO3HAOTCS
N0 TOHKHM paKOBHHAM C IUHPOKOH MNJOLWAAbI0 ONOPHI, € TIJagKo#
UK cnabo cTpyH4aTol NOBEPXHOCTLIO (K HX UHCJY OTHOCSATCS HEKOTO-

‘pble NUKJOAKAB). OHH OGHTAIOT BHYTPU MSATKHUX HJHCTHIX WUJH TJIHHH-

cTolX rpyHTOB. [lcaMModuabl (K HUM OTHOCATCH GOJBIIMHCTBO YHHO-
HUJ, PAA NUKJIOAUK, a U3 OPIOXOHOTHX MOJIJIIOCKOB YaCTh BaJbBATH/L)
OGHTAIOT HA YIJOTHEHHBIX MeCYaHbIX FPYHTAX C TOHKHUM HAUJIKOM
B 30HE YMEPEHHOTO BOJIHEHHS, CIOCOGCTBYIOLIET0 NPUHOCY MHTATe/b-
HbIX BelllecTB. Ha KaMeHHCThIX TPYHTaX, KaK IPaBiJo B 30He MOBbIIIeH-
HOTO BOJIHeHMsl, nocenstores autodunst — Lithoglyphus, Theodoxus,
Ancylus, muorne Lymnaea.

B ycioBHAX 3HaYHTENbHOH MOABHXKHOCTH BOJ Npeo6aafaloT MoJ-
JIOCKH C YTsIXKeJeHHbIMH pakoBuHaMu. [IpM 3aXOpOHEHHH MHOro
DPaKOBUH MOBpeXAaeTcsl MM TnpeBpaulaercss B objoMku. B cuaabo-
TMOABMXKHOMH cpejle pacrnpoCcTpaHeHbl MPEeUMYLLeCTBEHHO o6JerueHHble,
OTHOCHTEJIbHO TOHKOCTEHHbIe PAaKOBUHLI. M3yueHue MOJIIIOCKOB MO3BO-
JIsleT YCTaHOBHTh CTeleHb NPO3PAYHOCTH BOJA. BONBIIMHCTBO cecToHO-
¢daroB mpeanouHTaer mnpo3pauHble Bonabl. MckiioueHHe cocTaBASIIOT
HEKOTOpble JBYCTBOPKH, KOTOpBIE MPHCIOCOGHINCH K IOBBILICHHOH
MYTHOCTH BOJL.
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M3yyeHHe KOMNJIEKCOB MOJIJIIOCKOB, MPHYPOUEHHBIX K pa3HbIM
ry6UHaM, MO3BOJISIET CYAHTb 06 YPOBHSIX O3€p B pasHbie CTajHH
ux passutus. JI. C. KosnoBckasi (1956) BblgensieT KOMIJIEKCH MOJI-
JIIOCKOB, KOTOpbleé OGUTAIOT B 03epaX, HAXOASILUMXCH HA PasHBIX CTa-
AMsiX pa3BuTHsA: 1) onmyckaiounecs Ha 3HaUUTe/IbHbIE TyOHHbI; 2) 06H-
TalwlHe Ha JIMTOPAIH B 30HE MAaBaOLIel H MOrPYKEHHOH PaCTHTENb-
HOCTH; 3) yMepeHHBIX rMyGHH (cy6auropaJi); 4) MeaKOBOLHOMN 4acTH
JINTOPAJIH C HAABOAHOH PaCTHTEJNbHOCTBLIO.

Hcnonb3ys Kiaaccudpukaluio NpecHOBoAHLX Bogoemos H. Kanmo-
puya (Klimowicz, 1959), SI. U. CrapoGorato (1970) Bbimesaser
KOMILJIEKChI MOJIIIOCKOB, XapaKTepHble /5 MOCTOSHHBIX H NIePeChiXalo-
IIMX BOJOEMOB.

I. Henepecnixatomue nocrosiuubie. B HEX 06HTaeT 60JbLIHHCTBO
HalWKX MPECHOBOAHbIX MOJJIIOCKOB, NMPUYPOUEHHBIX K MEJKOBOABIO,
Hanpumep Lymnaea auricularia (L.), Valvata cristata Miiller.,
V. planorbulina Palad., Bithynia tentaculata (L.), Euglesa rosea
(Scholtz), E. acuminata (Cless.). :

2. HeperyasipHo nepechixaiouine. 3xech BcTpevatoress Musculium
croplini (Dkr.), Lymnaea atra (Schr.), L. fontinalis (Stud.).

3. Peryasipuo nepeceixaouine. BuaoBoil cocTaB MOMIIOCKOB, npH-
CNOCOG/IeHHBIX K BPEMEHHOMY OCYIICHHIO, AOBOJbHO PasHOOOpaseH:
Codiella troscheli (Paasch), C. inflata (Hans), Bareoelona con-
tortrix ussuriensis Biittn. et Ehrm., Aplexa hypnorum (L.), Anisus
dazuri (Morch), A. spirorbis (L.), A. leucostoma (Mill.), A. perezi
(Graells), Planorbis planorbis (L.}, Helicorbis sujfunensis Star.,
Lymnaea lapotis (Schr.), L. liogyra West.,, Euglesa fossarina
(Cless.) u ap.

4. ddemepHble Bogoembl. 3xeck o6biunbl Valvata pulchella Stud.,
V. umbilicata, Choanomphalus rossmaessleri (A. Schm), Kolhymar-
bis angarensis (Dyb. et Gr.).

5. Boiceixaloue apuiaHble Bogoembl. B nux o6uraior Lymnaea
kazarensis (Moz.), L. subdisjuncta, Planorbarius stenostoma
{Bourg.).

Pasymeercsi, 310 neneHHe HECKOJBKO YCJOBHO, H o6uTATeNH mepe-
CbIXaIOIHX BOLOEMOB MOTYT ObIThb BCTPEUEHB! H B MOCTOSIHHBIX, PABHO
KaK obuTaTtenu 3demMepHblX — B NepechiXaioUluX.

B TpancrpeccuBHble 3M0XH, KOraa o6ulasi CTeNeHb 0OBOXHEHHOCTH
MOBbILIEHA W MexOaccefHOBbie CBA3H CMOCOGCTBYIOT UIHPOKOMY
o6MeHy MasnakodayHaMH, KOMIJIEKChl O3€pPHBIX MOJIJIIOCKOB XapakTe-
pH3YIOTCS1 HauGOJbIIUM Pa3HOOGPa3HeM BUAOB M MMOBbIIIEHHOH YHC/IeH-
HOCTbIO ocoGeit. Cpean BHIOB npeo6/afaloT KPAaTKOBPEMEHHO cylle-
cTBylomne. B perpeccuBHble snoxu 6jarogapsi MOHUXKEHHOH YBJAAXK-
HEHHOCTH Mexk6accefHOBHIH o6MeH MaJjakodayHaMH 3aTpPyLHeH;
KOJIMUECTBO BHUAOB YMEHbIIAETCH; MNPUCYTCTBYIOT PEJIMKTOBHIE BHJHI.

[Tpn pekoHCTPYKUMH ApPEBHHX 03ep HEOOXOAHMO YYHTLIBATb da-
uuajibHbie HaOJMIOfeHHA Ha coBpeMeHHbXx Bogoemax (TosicTukoBa
¥ 1p., 1983). B pa3ubix uyacTsX BONOEMOB NOMHHHPYIOLLHE BHJHI,
HAa0Op TAaKCOHOB H UHCJIEHHOCTb 0cOGeil MOJIIIOCKOB 3HAUYHTEe/bHO
pasnuuaercss. Hanpumep, B ceBepHO#l wactu HeBcko#i ry6m, rae
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npeo6nafaer INecuaHash JUTOpajb H OTKPbITble NecuaHble TIJISIKH,
B NpU6pexHON 30He C PEAKOH HajBOJHOH PaCTHTENBbHOCTHIO TOCMOJ-
crByer Lymnaea tumida Held., a Heckoapko ray6xe — Anodonta
minima Millet, cy6nomunant Pseudanodonta kletti.

B 1oxHo#l yactn Hesckoit ry6bl, rae wupe pacnpocTpaHeHbl HJbl,
a Tak»e HaJABOAHAA U NOABOLHAS PACTHTENbHOCTb, CPEIH MOJJIIOCKOB
nomuuupyer Viviparus viviparus (L.).

B npenenax nmecuaHo# nUTOpaJid pasyiduusl B UHCJEHHOCTH ocolbel
H pa3HooGpa3uM BUAOB CBfI3aHBl ¢ MHUKpopenbedom Ouortona. Tak,
B moc. Komaposo, rae necuanasi JuTOpajb U306HAYyET MHKPOOYXTOU-
KaMH, MHKPOJIarYHaMH, MOJJIIOCKH pa3Hoo6pa3Hee U MHOTOUHCJEHHE.,
uem B noc. MoJiofexKHblil, I'le TecyaHblil MIAXK OTKPBLITbIH H IOABePIKEH
OCTOSTHHOMY e ACTBHIO BeTPOB, a 6eperopas JHHHS MaJo H3pe3aHHas.
HauGosbuiee KoJHYeCTBO PaKOBHH MOJJIOCKOB B MHKDPO3aJHBaX
HabaonaeTcsi ¢ NOABETPEHHOH CTOPOHHDI.

JI. C. KoaJsioBckast (1956) ykasbiBaeT Ha passinuue B cOO6IIeCTBAX,
o0UTAOIIUX B 3apOC/sAX He3a060JOYEHHBIX M BOJIH3H 3a60/10Y€HHBIX
6eperoB. Ha npumepe 3anmagHocHOUPCKHX 03ep OHa OTMeyaeT MpH-
YPOUEHHOCTb OTIEJbHbIX BHUJOB K CTPOTO ONpeaeJeHHbIM (alHAM.
Tak, maccoBoe ckonnenne Armiger bielzi u elHHUUYHBIE IKIEMILISAPHI
Choanomphalus rossmaessleri otMeuaioTcst B TOpdsSHON Mpoc/oiike,
T. €. Ha CTaJHU npeBpalleHusi o3epa B TopdsaHUK. [IpuMepom crporoit
NPHYPOYEHHOCTH MOJIJIOCKOB K OTpe/ieleHHbIM halHalbHbIM YCJIOBUSAM
ABJSAIOTCA MOJIJIIOCKH 03ep JlufiBasgps H MynasipB, COeIHHEHHBIX APYT
c apyroM kKopotkoit npotoko# (ToscTukoBa u ap., 1983).

daunanbHasi NPHYPOUEHHOCTb MOJUIIOCKOB HaGJiofaeTcs H Ha
o3epax apuIHOH 30HbI. Tak, Ha OTKPBITOH NMecyaHoi sutopasu o3. 3afi-
caH pomuuupyer Anodonta seisanensis Kob., a wa sapacramouiix
yuacTkax BOJH3u menbThl UepHoro KpTeilia rocnoacTByOT pacTH-
TeJbHOSIIHbI€ IacTPOTObI.

Kak mokaszaJj KOJMUYECTBEHHbI aHanu3, BHIAbl-HIOMUHAHTHl Xapak-
TePHU3YIOT OTpPaHHUeHHbIH Ha6op 6JaH3KUX Pauui (Mau OOHY ¢auHo).
BoinepxaHHOCTh daluanbHblXx 06CTAHOBOK ONpele/sieT W BblaeprKaH-
HOCTb JOMHUHHPYIOWHX BHIOB. AKLleCCOpHBbIe (CONMYTCTBYIOLME) BHIbI
BCTpeyawTca B 6ojee pasHooOpasHbiX (alUAX H TMPOCAECKHUBAKOTCH
Ha COTHHM KujomeTpoB. [To3TOMY OHHM MMEIOT Ba)kHOe 3HaueHHe A5
onpepnesieHUs1 OJHOBO3PACTHOCTH KOMIJIEKCOB M KakK HHAUKaTOPBHI
JaHAWaOTHO-KJAUMATHUECKHX 30H.

[Ipn BOCCTAHOBIEHHH FeOXHMHUECKHX OCOOEHHOCTEH IPEBHUX O3ep
H OKpy:KaloLero jJaHawadra HEKOTOPYIO NOMONHUTENbHYIO HH(pOpMa-
UMI0 JaeT XHMHUECKHH aHaJi3 paKOBUHHOTO BeulecTBa. O6uieus-
BECTHO, YTO B HaKONJEHHH MHKPO3/JIEMEHTOB OPTAaHM3MOB CYLIECTBEH-
HYIO pOJib UrpalT UX 6HoJOoTHYecKHe ocobeHHOCTH. Tak, ABYcTBOpUa-
Tble MOJIJIIOCKH B OOJIBIIHX KOJHUYECTBaX KOHLEHTPHUPYIOT MapraHell
U keje3o. [acTpononabl comep)KaTt HasBaHHbe 3JeMEHTbl B MEHbHINX
KOJIMYeCTBaX, HO 3aTo B GoJibliieM o6beme agcopbupyior Cr, As, V, Ti
H apyrue Metassbl (tabJa. 4). OnHako HalJIOLEHUAMHU YCTAHOBJIEHO
(TosctukoBa M ap., 1983), uTo y ORHMX U TeX Ke BUIOB COJAEpIKaHHe
MHKpPO3/IeMEHTOB TeM HHXKe, yeM Oogblie UX B cpene obuTaHusi (HO
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Tabaunma 4

3::@60&030:._,:?:.“_ COCTAB PAKOBHHHOrO BEINECTBA MOJJIOCKOB
B Pa3HBbIX KJIHUMATHYECKUX 30HAX

Mecro Bsstus 06pasuos _o_,w;w.& _ogur.& Sr, % 5@».& Mg, %

Lymnaea auricularia

Komapogo 1 300 5 5 0.1
Puxckoe BaMm. - 100 - 2. 3 0.1
Kypiuo-Mapec — 300 3 10 0.3
Hccpik-Kyab — 7 20 5 0.5
Hcenik-Kyab 6 4 40 2 0.3
Banxam 3 8 20 1 —
Galba palustris
Kypurio-Mapec 5 50 15 8 0.15
Yanbt 1.5 8 20 6 0.15
Anodonta complanata
Kypuno-Mapec 8 20 4 10 0.002
Yanpt 8 20 20 6 0.15
Lymnaea stagnalis
Banxawm 1 30 15 0.5 0.3
Acrouus (Mynasps) — 10 2 — 0.03
®unckuit 3an. (Jlomonocos) 1 10 3 1 0.2
Os. Bopucosckoe 1 900 5 5 0.2
O3. Kpacuoe 1 900 5 5 0.2
03. Cura 3 300 2 3 0.5

Najeko He MpPsSMO NPONOPLUHOHAJNBHO COAepXKaHHIO X B Boge). Ha-
npumep, B pakopuHHOM BeutectBe Unio pictorum (L.) B pyaHbix
o3zepax KpacHoMm u BopHCOBCKOM cofeprkaHue mMapraHila mouTd B ye-
Thipe pasa 60Jblle, YeM B PAKOBHHHOM BellleCTBe TOTO e Buaa B Hes-
ckoil ry6e y noc. Komaposo. Comep:kaHue MHKPO3JIEMEHTOB B Be-
UleCTBE PAaKOBHH MOJLJIIOCKOB HEOAHHAKOBO B PAas3JHYHBIX KJAMMATH-
yeckux 3oHax (rta6.a. 4). Tak, cogep)kaHHe 6Gapusd U OCOGEHHO
mMapradia B PAaKOBUHHOM BellectBe Lymnaea auricularia L. B rymun-
Hom knumaTte (Hesckas ry6a, [lpu6Gantuka) Ha nBa nopsiaka 6oJblie,
yeM B apuJHOH 30He, I'le pachnojoxKeHsl o3epa Daaxam u Hcchik-
Kyab. CrpoHuusi, Hao6opoT, Ha NOPSOK GoJbille B ApUAHONH 30HE,
4yeM B T'yMHAHOH. MenM M Maruusi HeCKOJNbKO GOJblie B T'YMHIHON
30He. Takue KoJMueCTBeHHbIE PA3AHUUS MUKPOIJEMEHTOB B PAKOBHH-
HOM BEIIECTBE MOTYT HABJATHCS AOMOJHUTENbHBIM KpHTEpHeM MAJs
onpejesieHus JaHIWAPTHO-KIHMATHUYECKOrO TOJIOKEHHsT [ApeBHEro
osepa. [lo MHKPO3/JeMEHTHOMY COCTaBY PaKOBHHHOI'O BElLECTBA MOJI-
JIIOCKOB MOXHO OTJHMUNUTb OCHOBHOH THI BOAOEMA: MPECHOBOJHbLIMH,
COJIOHOBATOBOAHBIA H MOPCKOH. B NMpecHOBOAHBIX BOJOEMaX CTPOHIMSA
¥ IUPKOHA B PAKOBHHHOM BelleCTBe Ha ONHH-ABA NOPSAKA MEHbLIE,
4eM B COJIOHOBATOBOJIHBIX.

O6o6weHune NoAyYeHHBIX MaJaKOJOrHUeCKUX TAHHbBIX 3aBepHaeTcsi
BblSIBJIEHHEM OOLIUX 3aKOHOMEPHOCTel, CBOHCTBEHHBIX KOHKPETHOMY
nepHoay pa3BuTHs 03ep B LesoM. [1o H3MEHEHHIO KOMMIEKCOB MOJIJIIOC-
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KOB B COYETaHWM C JPYTMMH rpynnaMH OPraHu3MoB MW 06LLereosory-
HCCKMMHM JaHHbIMH [eJdaeTcsl 3akKJioueHye 06 OTJIMUHHM JaHHOTO 03ep-
HOFO Mepuoaa OT NPeALIeCTBYIOUIErO WM MOCAeAYIOLIero 3TanoB ero
pa3BUTHSA. :

Ocrpakonp

OcTpaxoabl — PaKYIIKOBbie PAUKH — SIBJASIOTCS NOCTOAHHLIM
KOMIMOHEHTOM 3KOCHCTEM 03€D PAas3HblX THIIOB, HAaUWHAsA C MaJe030H-
ckoro BpemeHd. Cpesd APYrHX TPYNA JHMHHYECKHX OPraHHU3MOB
(«mefioGenToCca») oHHM Haubosiee MEPCHEKTHBHBI [J HAJEOJHMHO-
JIOTHYECKHX PEKOHCTPYKLHH, TaK KaK 06/1afa10T KaJbUUTOBOMH PaKOBH-
HOM, coXpaHsilolledica B HCKOMAaeMOM COCTOSIHHH, H XapaKTepu3yloTCs
LIMPOKHUM 3KOJIOTHUECKUM AHMana3oHoM. Ilpu 3TOM, Kak MOKasbiBalOT
MCCJIeIOBAHUSA COBpeMeHHOH dayHbl, HabJwonaeTcst onpeaeseHHast
TaKCOHOMHUUYecKad JH(depeHUHaLHs OCTPAKO 1O OTHOWIEHHIO K TAKHM
(PU3UKO-XUMHUECKHM TapaMeTpaM BOLOEMOB, KaK COJIEHOCTh, TeMIepa-
Typa, peakuus cpeibl, rMy6HHa, rMIPOJAHHAMHUYECKH (I PeXKUM, YPOBEHb
TPO(HUHU, CONEPIKAHHE KHCJIOPOAA B MPUAOHHBIX CJAOAX BOABL M T. M.
B cooTBeTcTBHEU ¢ H3MEHEHHSIMH YKa3aHHbIX MApaMETPOB H3MeHAETCH
He TOJTbKO TAKCOHOMHUECKHH (BUAOBOH U POMOBOIl) COCTAB, HO TAKXKe
KOJIHYECTBO OCTPaKOA, CTeMeHb pa3Hoo6pasus WX accouuanuil o
MoposoruueckHe oco6eHHOCTH pakoBHH. HeGosibiure pasmepsl pako-
BUH ocTpakon (ot 0.25 no 2 mm, peako — 6oJiee) JaOT BO3MOMKHOCTD
MoJyyaTthb AOCTATOYHO NPEACTABUTENbHBIA MaTepHaa faKe U3 HeGOJb-
LIHX MO 06beMy 06pa3lOB H3 KepHa GYPOBBIX CKBAXKHH H U3 KOJOHOK
JOHHBIX OTJOXxeHul o3ep. [lepeuncnennbie 0COGEHHOCTH OCTPAKON
MO3BOJISIIOT HMCMONB30BATb MX KaK HaJe)KHble HHAMKATOPbI YCAOBH
B JIDeBHUX BoJoeMax. [1o cmMeHe TaKCOHOMHYECKOTO cocTaBa accouua-
UHA  OCTPAKOJ, KOJHMYECTBEHHOrO COOTHOUIEHWS] MpeAcTaBUTened
pasJIHYHBIX CEMeHCTB, PONOB U BHJAOB, MO XHMHUECKOMY COCTABY
4 MOPQOJOTHUECKHM OCOGEHHOCTAM PAKOBHH MOXHO (DHKCHPOBATH
TaKne COObITHA B HCTOPHH 03€p, KaK H3MEHEHHS YPOBHS, TEPMHUECKOTO
M THAPOXMMHYECKOTO PeXHMOB, CTeNeHH TPOMHOCTH H T. H.

[Taneoskonoruueckoe M NaJeONMMHOJOrHYECKOE HANpaBAEHHE
B H3y4eHHUH ¢dayHbl OCTPAKOJ MOJYUYHJIO Pa3BUTHE JIUIIb B MOCAENHHE
10—15 ner, x0TA BnepBble HCKONAeMble OCTPAKOJbl U3 KaHHO30HCKUX
O3€PHBIX OTJIOKEHHUH (aKUarblIbCKHX H aNILePOHCKHX) B Hallel cTpaHe
6bin onucanbl B. 3. JluseHranem eue B 1929 r. B teuenue nocie-
AYIOIIHX COPOKa JIeT Pe3yJbTaTbl M3yueHHsI OCTPAKOL H3 O3epHBIX
OTJIOXKEHHUH HCMOJNb30BAIHCh MOYTH HCKJIOUUTENbHO IJs ONpeaeseHus
BO3pacTa BMELIAIOIMX MOPOJ H peHleHdus 3ajau crpatHrpaduu |
KOppe/JsilHH KOHTHHEHTAJbHBIX TOJIN. YCHJAHBUWIHACA B MNOCJEAHHE
TOJAbl HUHTEpPEeC K TMaJie03KOJOTHH OCTPaKod OOGDBSCHSETCS, C OJHOMN
CTOPOHbBI, Pa3BHTHEM 3KOJOTUUYECKOH HAYKH B CBA3H C HEOOXOIHU-
MOCTbIO M3YYE€HHsI AHTPOMOreHHOrO BO3JeACTBHSE HA GHOTY, a ¢ ApPY-
rodl — HacTym/jeHHeM HOBOTO 3Tana M[ajJeOHTOJOro-cTpaTurpaduye-
CKHX HCC/eJOBaHUH — CTaHOBJIEHHEM 3KocTpaTtHrpaduu, — KoTopas
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TpebyeT BbISIBJEHHST B3aHUMOCBSI3H 3BOJIOLUN COOGILECTB OPraHH3MOB
C HM3MEHEHHEM OKpYXXaloUIHX YCJOBHII B TeoJIOrMYeCKOM MPOILJIOM.

B TeueHue mocaenHuX JeT Npo6JeMbl MajJeo3KOJOrHuUecKHX Hccie-
JOBaHH# OCTPAKOJ aKTHBHO O06CyxAanuch Ha BcecomosHblx H Mexay-
HAapOAHLIX KOJJOKBHYMaxX H CHMIIO3MyMax, B TpyAax H Te3Hucax
KOTOPBHIX Oony6/MKOBaH PSA paboT, OCBEILAIOUIHX BOMPOCH HCMOMB30-
BaHUSA OCTPAKOL AJA NAJEOJUMHOJNOTHUECKUX PeKOHCTPYKUHUH (Tesuco
II1 Bcecowo3noro komtoksBuyma. .., 1971; O6pa3 xH3HH H 3aKOHO-
MEPHOCTH pacceyienus. . ., 1975; Mctopus o3ep B Me3030e, naJeorexe
u HeoreHne, 1975; Paleoecologie des Ostracodes, 1971; Biology and
Paleobiligy et Ostracoda, 1975; Aspects of ecology and zoogeo-
graphy. . ., 1977; Application of Ostracoda, 1983).

B pa6otax, NocBsilleHHBbIX NaJEC0JUMHOJOrHUECKHM acnekraM H3y-
uyenuss ocrpakox (Heycrpyema, 1971, 1981; Anderson et al., 1967;
Loffler, In: Berlind, 1979—1982, vol. 1, p. 329—340; Peypouquet
et al., 1979; De Deckker, 1983), nprMeHsieTcsi METOA KOJIHUECTBEHHOTO
yueta npeacTaBHTe/EN POLOB U BHIAOB OCTPAKOJ, SIBJSAIOUINXCS HHAH-
KaTopamMH COJIEHOCTH, TJyOHHbBI, Temmepatypsl. Kpome Toro, ags
MaJIe09KOJOTHUECKUX PEKOHCTPYKUHH MOTYT OblTb HUCMOJb30BAaHDI
mMoposornueckue ocobeHHocts pakosuH ocrpakon ([llopuukos, 1971;
Benson, 1981) u ux XxuMHUeCKH# COCTaB, KOTOpHIYl OTpa)kaeTr crneuu-
DHUKY THAPOXHMHUECKOTO pexxHma ApeBHHX BomoemoB (Sohn, 1958;
Chibas et al., 1983).

O630p uccaenoBaHui JHUMHHUECKHX OCTpakoa ¢aHeposos caenad
B KOJIJIEKTHBHOH pabore 300s0r0B ¥ najeontonoros (Carbonel, Colin,
Danielopol, Loffler, Neustrueva, 1985). [1pu uccnenoBanusix kafino-
30HCKHX OTJIOXKEHUH YCMeIHO NPUMeHAeTCS aKTyaJHCTHYeCKHH MeTo,
TaK Kak B COCTAaB accoUHalHuil OCTpakoJd BXOIAT pOAbl, a HWHOrAA
¥ BHADBI, XXUBYLLHE HBIHE.

MeToaMKa H3Y4YeHHS OCTPAKOA M3 YeTBEPTHUHBIX OTJOXKEHHH
C LeJbi0 PEKOHCTPYKLHH YCJOBHH B IpeBHUX Bopoemax paspabarhi-
Banace C. @. 3y6oBuuem (1978, 1983) B HMuctutryre reoxumuu u
reodusnku AH BCCP. MM pekomeHnayercs clenymouias ouepeaHoCcTb
paboT Mo 3aroToBKe H 1a6opaTopHO 06paboTKe MajeOHTQNOrHYeCKOro
matepuasa. Ilocje nociofHOro pacusieHeHHsA TOJLH O6pa3oBaHHWH
JI060r0 paspes3a M BhLINOJHEHHS €€ AeTaJbHOro ONHCaHUA HPOU3BO-
AUTCcs OT6Op MOPOA, NpeAHA3HAUEHHBIX [JIST OCTPAKOAOJOrHYeCKOro
H3y4yeHus. B 3aBuUcHMOCTH OT UeJedl MNPeACTOSALLHUX HCCJAeJO0BAHHH
ocyulecTBJsieTcss pazbuBka BCeH TOJNWHM paspe3a Ha pasHble (ot 10
J0 2 CAaHTHMETPOB HJH eule 6osee 1po6GHble) HHTepBaJib. [Tocae atoro
MPOU3BOAHTCH HEMOCPeACTBEHHBIH OTGOP npo6. Micxons U3 HasHaueHus
HCC/IelOBaHUIl ONpelensioTcs pa3Mmepbl NJOLLAJAKH cheMa 06pa3LoB.
st npenBapuTe/bHOrO H3yyeHHsl BIIOJIHE AOCTATOYHA IJIOIMAMAKA
cHsATHA moponsl pa3dmepoM 20X20 cm. Ilpu or6ope npo6 u3 Kepha
CKBAXHH HX O0DBeMbl [OJIXKHB ObTh MaKCHMAJbHO BO3MOMKHBIMH.

[Ipy u3yuenun obOHA)KeHHH TOPOAY AJSL NPOMBIBKH CKJaJAblBaIOT
B BHJ€ MaJiblX 110 MOLIHOCTH IJIACTOB H NOMEILAIOT B BEAPO, 3aMO0JHAS
ero NpHGJM3UTENBHO HA 1B TPETH. 3aTeM H3 APYroro Beapa LOJHBAIOT
BOLY uepe3 CHUTO ¢ pasMepamu suedky 0.15 MM, 4TO HCK/IOUaeT BO3-

166

MOKHOCTb MONaJaHHs B H3yuaemMyl0 MOPOLY pPakoBHMH H CTBOPOK
coBpeMeHHbIX paukos. [lajsee nopona B3banToliBaeTcs B BOJE, B pe3yJib-
TaTe yero GOJIBIUWHCTBO MHHepaJibHbIX YacCTHIl BbiTagaeT B OCAaIOK,
a opraHoOreHHble OCTATKH 06pasyloT cycrnensuio. CycneHsuio («KHAKYIO
rpsi3b») BbUIMBAIOT Ha IMPEJBAPUTENbHO OUHLIEHHOE MOUYBEHHOE CHTO
¢ pasmepamu suyeek 0.20 mm. [Torpy3us ero AHO B UHCTYIO MPOTOUHYIO
BOLY, MOCPEACTBOM HUHTEHCHBHBIX KPYTOBBIX ABHXKEHH{l MPOU3BOAAT

" NePBHYHYIO TMPOMBIBKY IOPOAbLI A0 TMOJYHEHHS Ha MJIOLIaAH CHTA

ocratka dpakuun Gojee 0.20 mm. OcTaBlUHiics Ha ceTKe BJAXKHBIH
KOHIIEHTPAT MOMEeLIAeTCs B MAaTepPyaTrhlil MENIOYEK, MOC/e UYero CHTO
oyHlilaeTcsl H NPOMbIBaeTcs. 3aTeM B OCTaTOK o6pasua B Befpe 106aB-
JasieTcsl Boja M onepauuss npoposxaercs. OOGbYHO s MOJHOTO
M3BJIeUEHHS OPraHOTEHHbIX OCTATKOB M3 PbIXJbIX OTJOXEHHI HOCTa-
TOYHO 4—5 npombiBOK. Melloykn ¢ 00pasuaMu cyuwarcs.

B na6opaTopHbIX YCJOBHSIX NPOU3BOAUTCH MOBTOPHAS MPOMbIBKA,
cyuika u oborauienne o6pasuoe (3y6osuu, 1978). Tlocne storo
NPUCTYNAIOT K 0T60py pakoBuH. CyXxoH KOHUEHTPAT ¢ MOMOIUBIO CHT
paspeasiior Ha b dpakumit: > 2.0; 2.0—1.0, 1.0—0.5, 0.5—0.25,
0.25—0.20 mwm?. TlpocMoTp mopoabl U OT6OP CTBOPOK M PAKOBHH
OCTPAaKOJ Jydile Bcero MPOU3BOAUTb Nox MHKpockonom MBC-1 npu
noKasaTeJe OCHOBHOTO yBeauueHHst (110 6apabany) 2* u npu okyasipax
¢ yBesnyenrem 8. OT60p PaKOBHH MPOM3BOIUTCS C IOMOLLBIO KHCTO-
dyek Ne 1 uiu Ne 2 u3 6esnnubero UM KOJIOHKOBOTO Bopca. [TapanensHo
¢ OTG6OpPOM XOPOLIO NHATHOCUHPYeMbIX (DOCCHJUA OcyLlecTBJ/seTCA
yueT OCTaBJISIEMBIX B «TPyXe» CHJbHO TOBPEXKAEHHBIX CTBOPOK H HX
¢parmentoB. [locne or6opa ctayHbl H3 Bcex ¢pakuuit npobd npous-
BOAHTCH KOJHUECTBEHHbIH y4YeT YCJOBHO LEJbIX 3K3eMIIAPOB (pako-
BUH) PayKOB MO BHAAM.

3aBepwamiuuM 3TanoM paboT fABJSETCH ONpejeseHHe COOTHOILe-
uuit (B %) pakoBHH pasjMUHbIX BUIOB OCTPAKOA, COAEpPKAaLUHUXCH
B u3yuaemblx o6pasuax. [1o 3TUM AaHHBIM COCTaBJAAIOTCA UUPPOBLIE
v rpaduuecKde AHArpaMmbl ABYX THIIOB — JAHarpaMMbl COOTHOLIEHHH
OCHOBHbIX POJOB ¥ BHAOB pPadykoOB M JUarpaMMbl JHHAMHKH Xapak-
tepuctuk ¢ayu (3y6osuu, 1978). Kayuenue ocrpakos mno3BosHJIO
MOJYYHTb [eHHble CBEAEHUS 1O HCTOPHH PA3BUTHSA 03€pPHBIX BOAOEMOB
naeficrouena u rojoueHa benopyccuu H 1ora JIUTBb, BEISIBUTh KoJsie6a-
HUS WX THAPOJOTHUECKOTO, THIPOXMMHUECKOTO H TeMnepaTypHOro
pexumoB (3y6ouuy, 1978, 1983).

[1pu pPEKOHCTPYKLHM HCTOPHH MaNeo30HCKHX H M@3030HCKHX 03ep
MeTOJ akTyaJu3Ma HelpHMeHHM, TaK KaK OCTPAKOAbl, OGUTaBLIHE
B HUX, NpeJCTaBJ/eHbl BhIMepWIMMH (opmaMu: Meroauka naJjeo’ko-
JOTHYECKHX HCC/AENOBAHUH 3aXOPOHEHHH OCTpPaKoi U3 I1aJ1e030fCKHX
M Me3030HCKHX OTJIOKEeHHH 06 belUHAeT JHTOJOro-Ppauuabubiil Tado-
HOMHMUECKHI M mnajieosKosioruueckuil ananauswl (Heycrpyesa, 1971,
1981). [Mpu stom duKCcHpYyeTCs JHUTONOTHUECKUH COCTAB MOPOA, HX
CJIOUCTOCTb W daluuajbHasi NPHHALNEXKHOCTb, CTPOEHHE M COCTaB
3aXOpOHEeHHN OCTPAaKOA (MOLLHOCTb MPOCAOEB € OCTPAKOLAMH, KOJIH-
4eCcTBO M pAaCIOJNOXKEeHHe PAKOBHH, ()OpMa COXPaHHOCTH, TAKCOHO-
MHUYECKHH COCTaB), TPHUCYTCTBHE OCTATKOB [PYITUX TCPYIL..ayHbi
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u ¢aopel. Tpaduueckuit crnoco6 H306paxKeHHs BCeX STHX NMPHU3HAKOB
JlaeT BO3MOXKHOCTb YBHAETb CBSI3b 0COGEHHOCTEH 3aXOPOHEHH# ocTpa-
KOJL C ONpefeseHHbIMH (auusMH.

Jnsi najseosKOJOrHUECKHX BBIBOJOB BAaXXHO YyMeTb pasjHuaTth’
ABTOXTOHHbBIE 1 aJJOXTOHHBIE 3aXOPOHEHHS OCTPAKOJ, TaK Kak HepelkH
c/lyuau NMepeoTnokKeHuss MHKpodayHbl. YKasaHHeM Ha aBTOXTOHHOCTB
3aXOPOHEHHsI OCTPAKOL SABJSAIOTCS CJAEAYIOUHe O0COGEHHOCTH: OTCYT-
CTBHE OPHMEHTHPOBKH B DACIOJOXKEHHH DPAKOBHH W COPTHPOBKH HX
Mo pasmepam; HaxXxOKAEHHe B OJHOM 3aXODOHEHHMH PAaKOBHH, MpH-
HaAJeXallMX pasHbiM BO3PACTHBIM CTaMsIM; Ha/lMuie B 3aXOPOHEHHUSIX
PACKPHITHIX PAKOBHH C JBYMsi CTBOPKaMH HJIH TOHKUX CTBOPOK xopotieh
COXPAHHOCTH; TOHKO3€PHHCTOCTb OCajKa MPH OTCYTCTBHH CJIOMCTOCTH
(MM FOPU3OHTAJbHAS CJAOHCTOCTH), YTO CBHIETEJbCTBYET O CIOKOH-
HbIX YCJOBHSIX OCaJIKOHAKOMJeHHsi U 00 OTCYTCTBHM MepeHoca; mo-
CTOSIHCTBO CHCTEMATHYECKOro COCTaBa OCTPAKOd B 3aXOPOHEHHSX,
XapakTepHbIX /ISl OXHOM U TOM ke (Galuuu B TOT WK MHOMH JLOCTATOUHO
KOPOTKHH OTpPe30K BPEMEHH. .

[TOoCKOIbKY MOILIHOCTb APEBHHX (Maseo30iCcKHX H Me3030UCKHX )
aJJIOBUAJNbHO-03€PHBIX TOJIL MHOTAA JOCTHraeT COTEH H AaXKe ThiCAY
MEeTpPOB (mepMcKHe M TpHacoBele oTioxeHus Kysneuxoro Gaccefina,
HH)KHEMeJIOBble OTJ0XKeHHsA MOHro/IuK), TO HHTepBaJbl 0T60pa o6pas-
IIOB B HHUX B LlejJoM 6ojiee KpynHble, UeM B UETBEPTHUYHBIX O3€PHBIX
ocankax. OcTaTKH OCTPAKOA NPHYPOUYEHb IPEHMYILIECTBEHHO K aJ1eBpO-
MeJUTOBbIM, YaCTO H3BECTKOBHCTHIM OCa/IKaM BEDXHHX UacTed PHTMOB
(B PUTMHUECKH MOCTPOEHHBIX TOMINAX), B TO BPEMs KakK B 6a3a/bHbIX
CJ0SIX PUTMOB, CJOXKEHHBIX IPy6006/0MOUHBIMH MOPOAAMH, OHH MOUTH
He BcTpedatoresi. [1pu pab6ore Ha O6HaXKEHHSX PEKOMEHAYETCs1 coyera-
HAe 1BYX THIOB ONpoGOBaHMS: BEPTHKAJIbHOTO (C MAKCHMAaNbHO
BO3MOXKHOH NeTajbHOCThI0O OTGOopa 06pa3loB, OOLIUHO C HHTEPBAJNOM
He Gosee |—2 M B OIHOPOAHBIX CJOSIX) M TFOPH3OHTaJbHOrO (110
npocripanuio ciost). O6pasubl caenyer oTr6HpaTh NOC/IE PaCUUCTKH
06HaXKEHHS] OT BHIBETPEJbIX CJI0EB; Pa3Mepsl 06pa3LOB AOMKHbL ObITh
paBHOLEHHbl no mjowand (He menee 20X20 cm) u TOJIILHHOH He
Gosee 2—4 cm. Pexkomenjayercsi 6paTh KOHTPOJbHBIE 006pasibl-Ay6-
aethl, Onpo6oBaHueM L0JKHBI ObiTh OXBaueHbl BCE JMTOJOTHUYECKHE
Pa3HOCTH NMOPOJ (HCKJIOUEHHE MOTYT COCTaBJ/IATh I'PABEJMTHI U KOHIVIO-
MepaThl, B KOTOPBIX OCTaTKH OCTPAaKOJ MPaKTHUECKH OTCYTCTBYIOT).
OTMbIBKa MHKpOdayHbl M3 OTOGpaHHBIX 0GpasuoB NPOHU3BOLMTCSH
B J1aBOpaToOpPHbIX YCJIOBHUSAX.

ITepen cpaueét o6pa3inoB B JaGopaTopuio AJs OTMbIBKH HeoO6-
XOHMO TpeABapPHTEIbHO NPOCMOTPETb UX NOJ GHHOKYJASPOM H B Caly-
yae NJOXOH COXPAHHOCTH PAKOBHH (TOHKOCTEHHOCTH M XPYNKOCTH
CTBOPOK, OTCYTCTBHUS KaJbLUHTOBOTO C/0s51) NPOH3BECTH NPENnapHpoBKy
PAKOBHH BPYYHYIO TOHKOH MIJIOH TOJX GHHOKYJSIPOM, TaK KakK B NpoO-
Hecce OTMBIBKH NMOAOGHBIE MaTepuas MOXKeT OblTb MOJHOCTBIO pas-
pyiueH. V3 snerko pacnaiamoilnxcs NMIHHUCTBIX H aJIeBPHTOBLIX NOPOL
OTMbIBKA NPOM3BOJAMUTCA TEM XK€ Crnoco6oM (oTMyuHBaHHEM), UTO H
M3 UETBEPTHYHBIX OTJOXKenu#. [lesuHTerpauusi MJIOTHBIX METaMOp-
(H)1M30BAHHBIX MOPOJ — APTUJJIHTOB H CJAHLEB, meprejiel ¥ 1OPOA,
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cojlepXallux MHPOKJACTHUECKUH MaTepHas, — MPOU3BOAHTCS MyTeM
MHOTOKDATHOIO CIJIABJEHHS H OXJaXXIEHUS MpeNBapHTEJbHO pa3s-
MeJIbYEHHOTr0 m@cmw:m (Ha xycoukd |--2 cMm) ¢ runocynbGUTOM
¢ nocsenyioulefl NpoMBIBKOH ero ropsiyeil BOLOH Ha CHTE C pasMepoM
aueek 0.2 mm? (Maunenbiram, Ulneiaep, 1963). OcTaTku ocTpakon
M3 KpDeNKHX H3BECTHSIKOB H3BJEKAIOTCH CIOCOGOM HEONHOKPAaTHOTO
POKaJHBaHUA KYCOUYKOB MOPOABI B MY(ENbHOH NMeUH U OXJaxKIeHUs
HX B BOJE, 10 BO3MOXHO Gojiee MeJKOH Ne3WHTErpauuy IOPOIbI,
110CJIe Yero IPOU3BOAMTCH OTMBIBKA 0O6pa3loB OOGBLIYHBIM CIIOCOGOM
¥ oT6GOp PaKOBHMH M3 BHICYLIEHHOIO OCTATKAa TOPOJBI.

CyuiecTByIOT H ApYyrHe Croco6bl Ae3HHTErPALHH TBEPABIX MOPOI —
06paboTKa 06pa3noB ePeKUChIoO BOJOPOAA, alleTaTOM HaTpHsi, GeH3U-
HOM, TpaBJieHHe KucaoTamHu (3oH v ap., 1973). OnHako B pesyabrare
MX NMPUMEHEeHHS] PAKOBHHBl NMPECHOBOAHBIX OCTPAKO/, OTJIHYAIOLUIHECS
TOHKOCTBIO U XDYMKOCTbIO CTBOPOK, MOTYT ObITh NMOBPEXIEHBI.

H3yuenne Mop¢osOTHH paKOBHH OCTPAKOH MPOH3BOLMUTCS MO
6MHOKYJISIpHO# JNynoi npu yBenuuenun 40—50%, a nertaseit cTpoeHus
OTA@JIbHBIX MPH3HAKOB (3aMKa, MYCKYJbHBIX OTIEYaTKOB, MOPOBO-
KaHaJbHOH 30HBI, CHTOBHAHBIX MOPOBBIX KaHAJOB) — IOJ MHKPO-
CKOTIOM B MPOXOAsAIEM CBeTe WJIH Ha CKaHUPYOIIeM MHKDPOCKOIe
npu GonbiHX yBenHueHHsix (300° u Gosee). DTH NpPH3HAKH SICHEe
BbISIBJIAIOTCA, €CJIH NPH H3yYeHHH IJIOXO IPOCBEYHBAIOUINKX CTBOPOK
MOTPY3UTb HX B BOLY, [VIHLEPHH HJIH B TAMXKENYIO XHAKOCTh C MOKAa3a-
TeJIEM MPeNoMJIeHHS, 6JU3KHM K [MOKa3aTeaio MPeJOMASHHS KalbllHTa.
Oco6eHHOCTH CTPOEHHSI PAKOBHH H HX XHMHUECKHH COCTAB TaKXKe
MOTYT OBITb MCIOJIb3OBAHbI NPH NAJNEOJUMHONOTHUECKHX PEKOHCTPYK-
UUSX, TAK KAK OHH 3aBHUCAT OT THAPOXHMHUECKOTO pexXHUMa BOJOEMOB
¥ o6pa3a KU3HH PayKOB.

MuHepasorHuecKuil COCTaB # MUKPOCTPYKTYPa PAKOBHH OCTPAKOA,
oTpa)kawolllHe OCOGEHHOCTH THAPOXHMMHUHUECKOTO peKHMa, H3ydaloTcs
B uIHdax nmoj MHKPOCKONOM HpH GOJBILKX yBeauueHHsix. MaroTos-
JIeHHe OPHEHTHPOBAHHbIX LIJIH(GOB DAKOBHH OCTPAKOJ, BBISBJASIOLIHX
0COOEHHOCTH HX (OPMBbl, CMBIKaHHSI CTBOPOK B 3aMKe H BAOJb CBOGO-
HOT'O Kpasi, IPOHU3BOJHUTCS Cley0llUM 06pa3oM. PakoBuHy nomeliaoT
Ha NpeIMeTHOe CTeKJIO B KalJio MOAOIPeTOod CMeCH KaHaJaCKoro 6aJib-
3ama c¢ KcuaogoM. IToka cmech He 3acThljia, pAKOBHHY OCTOPOIXKHO,
CTaJbHOH HIJIOH, MOA GHHOKYJSIPOM OPUEHTHPYIOT B HYXKHOM MOJOKE-
Huu. [Tocne 3actoiBanua 6anb3ama C 3aKJIOYEHHOH B HEM PAaKOBHHOH
MPOM3BOAAT €ro MpHIJIHGOBKY Ha CTeKJie CaMblM TOHKHM IJaH(pO-
BaJIbHBbIM [TOPOILKOM IO MOJYUYeHHSI HYXKHOTO Cpe3a, KOHTPOJHPYS
ceyeHue nojg 6uHOKyAsipom. [loBenst npHILIM(OBKY N0 HYXKHOTO Cpe3a,
cJjerka fnoiorpeBaloT NpeiMeTHOEe CTeKJIO N0 pa3MsirueHusi Gajb3ama,
nepeBOpPavYHBAIOT PAKOBHHY HIJiof MpULIH(OBAHHOH CTOPOHOH BHH3,
npuxHuMas ee K npeaMerHomy creknay. Ilocsie 3acroiBaHus Gasnb3ama
NpUHULTHGOBBIBAIOT TEM Ke CHoco60M JPYryld CTOPOHY pPaKOBHHBI
A0 MOJyUeHHUsI MPO3pavyHoro uinga. 3aTteM NOKpHIBAIOT () NOKPOB-
HBIM CTEK/JIOM H HM3Yy4aloT B IPOXOASILIEM CBeTe MOoJ MHKPOCKOMOM.
dororpaupoBaHue PaKOBHH OCTPAaKOJ NMPOH3BOJUTCS HA CKAHHDYIO-
lleM HJIH CBETOBOM MHKDOCKONE€ C Da3JjU4YHBIM YBeJdHueHHeM (OT
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40 10 300 u GoJee, B 3aBUCHMOCTH OT LeJH HceaenoBanus). [lepen
doTorpadgupoBaHHeM PAKOBUH Ha OGbLIYHOM MHKPOCKOIE HX OMBUISIOT
LBIMOM TOpSILIero MarHus.

Ha ocHOBaHHMH JaHHBIX, TMOJYYEHHbIX B pe3y/bTaTe MPHMEHEHHs
pacCMOTPEHHbIX METOLOB OT6opa, 06palboTKH W H3YUEHHS MHUKPO-
NaJEOHTONOTHYECKHX MaTepHAJIOB, OblIH yCTaHOBJEHbl OCOGEHHOCTH
CTPOEHHSI H COCTaBa 3aXOPOHEHHH OCTPAKOA B Pa3/M4HBIX 03€PHbIX
dauuax, a Takke acCOLHAHU OCTPAKOJ, XapaKTepHble /sl PA3HBIX
THIOB 03€p NaJe030HCKOro H Me3030MCKOro BO3pacTa Ha TepPHUTOPHH
CCCP (HeyctpyeBa, 1981), 4To OTKpbIBA€T BO3MOXHOCTH HCHOJb-
30BaHHUSA OCTPAKOJ /sl PEKOHCTPYKIMH H3MEHEHHH peXXuMa BOLOEMOB
¥ HCTODHH 03€p APEeBHHX FEOJOTHYECKHX 3IMOX.

Hacekombie

W3yuenne HaceKOMBIX — 3TO TOKa elile ca6o paspaboTanHoe
HanpaBJieHHe NMaJeOHTOJOTHYECKHX HCCIe10BAHHMA, XOTS €ro BO3MOX-
HOCTH IJ51 MO3HAHHA NPHPOAHOTO MNpouecca B MO3JHEM KaHHO30€
NMPOJEMOHCTPHPOBAHB K HaCTOSIEMY BPEMEHH JOCTaTOYHO ybenu-
tresbio (Kucenes, 1981; Mengenes, 1979; Hasapos B. H., 1984;
Ashworth, 1979; Coope, 1977, 1979; Matthews, 1974, 1977; Morgan,
Morgan, 1980).

[1a/1e03HTOMOJIOTHUECKHE HCCAe0BAHUA BeAyTCsl MHKPOCKOIHYE-
CKHM H MaKpOCKonuueckHM meronamu. [Tog MHKPOCKONOM H3y4aioTcs
FOJIOBHBIE KATCYJ/ibl THUMHOK PA3JHYHBIX ABYKPBIIbIX (Chironomidae,
Ceratopogonidae, Chaoborinae), a 6e3 ero noMollH — TJaBHbIM
06pa3oM OCTATKH B3POC/IBIX HACEKOMBIX (HMaro). 31ecb peub MOHAET
B OCHOBHOM O MaKPOCKOMHYECKHX HCCJeLOBaHHUAX.

BhICOKYIO BEpOSITHOCTb COXPaHEHHs] OCTAaTKOB HACEKOMBIX, B Tep-
BYIO Ouepe[ib XKYKOB, B HCKONAeMOM COCTOSIHHH 0GecrieynBaeT HaaHIHe
OTHOCHTEJBLHO MPOUHOrO K30cKeseTa. Mckonaemble OCTaTKH, KaK npa-
BUJIO, TMPENCTaBJNEHbl PAa3PO3HEHHBIMH HJIM YACTHYHO COUJIEHEHHLIMH
dparMeHTaMu 3K30CKeJeTa C BBIPAKEHHOM NIPUIKHU3HEHHOH OKPacKo#,
YeTKO Pa3JMUYUMBIMU ILETHHKAMH, YellyAKaMy H APYTUMH CKeJIETHbIMH
o6pazopanusiMU. VICK/IIOUHTEJBHO XOPOLIAs COXPAHHOCTb HACEKOMBIX
HabJI0aeTCst B T€X CJydyasix, Korja 3aXOpOHeHHe [IPOHCXOAHJIO0 B «6uo-
JIOTHYeCKH MHEPTHOH» Cpelle, B YACTHOCTH B ac(albTOBbIX JIOBYIIKAX
MM K€ B YCJOBHSIX BEUHOH MEp3JIOTbI: TPYMbl HACEKOMbIX OKa3biBa-
IOTCS 3aKOHCEPBHPOBAHHbIMH 3/€Cb Ha JA0Jroe BpemMs B TOM BHIE,
B KAKOM OHH IOMNaJH B 3aXOPOHEHHe.

BaKHO TakXe, 4TO TNOMHMO OCTATKOB B3pPOC/bIX HACEKOMBIX
(WMaro) B OTJIOXKEHHSX YacTO BCTPEUYAIOTCS OCTATKH PAa3/HYHBIX
JIMUMHOUHBIX CTAAMH >KHU3HEHHOFO [HKJIA — MyNapH¥ MYX, KOKOHbBI
MUAUABLIAKOB ¥ Hae3HHKOB, KYKoJiKu G6abouek. Kpome Toro, Bcrpeua-
JOTCH U CJIelbl XXU3HELESTeNbHOCTH — JOMUKH JIHUHHOK PYYEHHHKOB,
MoBpexeHHsl (rajibl ¥ MHHBl HA JHCTbSIX H BETOUKaX N€pEBbEB H
KyCTapPHHKOB, XOAbl B JIPEBECHHE), HOPKH H T. M. Takum o6pasom,
nosyuaemasi uHGopMauus 06 HCKOMaeMbiX HACEKOMBIX 4ype3BbIYaHHO
pasHoo6pasHa.
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Bonnble ¢dopMbl HacekoMblX, B Takxke oOUTaTend MNpHOPEKHOH
pacCTHTEJbHOCTH 33aXOPOHSIOTCS B JOHHBIX OTJIOXKEHHSIX MpeHMylle-
CTBEHHO aBTOXTOHHO, Ha mecre cBoero o6uranus. OcTaTKM Ha3eMHbIX
HACeKOMBIX MEepPeHOCSITCH B BOJOEMb! Ualle BCEero [I0XKIEBbIMH H
TaJblMH BOAAMH.

XHUTHHOBBIE MOKPOBBI HACEKOMBbIX, IOBOJIbHO YCTOHUYHBbIE K NPHPOJL-
HBIM XHMHYECKHM BO3J€HCTBHSIM, B TO K€ BpeMSl OUE€Hb HENPOYHBI.
[To3TOMY OCTATK{ HACEKOMbBIX, B OTJIMYHe OT MbLIbLBI H CIIOP, NPAKTH-
yeCcKH HHKOTHa He nepeoTaratotTcd. [lomamasi B BOAy, HaceKoMble
ObICTPO pacnajaloTcs Ha OT[e/bHble 4aCTH, KOTOPBIE 3aTeM BOJIOKYTCS
WJH TEePEeKaThIBAIOTCH MO AHY MOTOKA. JTO MPUBOAMT K HCTHPAHUIO
XHTHHA H HCKJIOUaeT BO3MOXHOCTb [1€peHOca HAaceKOMbIX Ha 3HauH-
TeJIbHbIE PACCTOSIHHSI, @ TaKXKe UX Nepe3axopoHeHHe.

MHorue Hacekomble, OTHOCSILIHECH K YHCJY XOpOIIO JeTaloUIUX
dopm, 061a1aI0T CcriellHaJbHbBIMH 9KOJOTHYECKUMH (CHUXKEHHe XKHU3He-
JeATeJbHOCTH) HJAH MOPQOJOrHUECKUMH (BTOpPHUHas GeCKpPBLIOCTb)
ajanrtauMsiMu, MO3BOJAOWHUMHY H36eraTb He6JaronpusaTHOTO BO3AeH-
CTBHS CHJbHBIX BeTPOB. B CHJIy 3TOro MaccoBblii nepeHoC Ha GoJblHe
pPacCTOSIHUS W MOCJeNyIolLlee 3aXOPOHEHHE HACEKOMBIX SIBJSETCS OUeHb
pPEelKHUM SIBJEHHEM.

Maunble pasmepbl HaceKOMbIX B COUETAHHH € HEBBICOKON MeXaHH-
4eCKOH MPOUYHOCTBIO XHTHHA He CMOCOGCTBYIOT COXPAHEHHIO HX OCTaT-
KOB B IecyaHblX H 6ojiee rpyObix (rajeuHHKOBBIX, FPaBHUHAHbBIX) OTJO-
XKeHHAX. B cuay 3Toro B ansioBHa/bHEIX 3@8XOPOHEHUAX NpeobaaaaioT
OTHOCHTEJILHO MpPOYHble ()parMeHTbl 3K30CKEJNETOB XKYKOB, TOrAa Kak
OCTATKH UMAaro ¢ «HeXHbIMH» NMOKPOBAMH H JUUHHOK PEIKH HJH Ke
He BeTpeyaloTcst Boobie. MHas cuTyauus HabJogaeTcs npyu 3axopoHe-
HHHM B O3€DHbIX (pauHsiX: 3JeCb OCTATKH HACEKOMbIX ropasno GoJee
pa3Hoo6pasHbl U UMeEIOT ropas3fo JY4UYio COXPaHHOCTD.

Haunbonbuwine wrancel GbiThb NpefCcTaBJEHHBIMH B [aJ€OHTOJNOIH-
YeCKOH JIeTONMHCH HMeIOT IIHPOKO paclpocTpaHeHHble BUAbl. M3-3a
CeJIEKTHBHOCTH (BBIGOPOYHOCTH) CaMOro Ipolecca 3aXOPOHEHHS Ha
pasHbIX 3Tanax GopMUpOBaHUS TadoUeHO3a NMPOUCXOJUT OTCEHBAHHE
MHOTHX (DOPM C «HEXHBbIMH» MOKPOBaMH, a Takxke (GhopM, BeLyUIHX
CKPBITBIH (oOuTaTend rHesn, OGOJBILHHCTBO o6GuTaTeNeH NOYBB U
NOACTHJKH) HWJH TapasHTHYeCKHH H [oJynapasuTHuecKHii o6pas
)Ku3HH.. OTceKaTcd (GOpPMbI, HMEIOILHE HU3KYI0O YHCJIEHHOCTh H JIO-
KaJbHOE pacnpocTpaHeHHe. Bce 3T0, BMecTe B3SITOE, 1aeT OCHOBAHUSA
paccMaTtpuBaTh COCTAB HAacCeKOMbIX B Ta(OLEHO03aX KaK OTpakeHHe
«yCPE€JHEHHOT0» BO BPEeMEHH H MNpOCTpPaHCTBe (ayHHCTHUYECKOTO
coCTaBa YMepPeHHO OOLIMPHOH H 3KOJOTHYECKH HEOJLHOPOIHOH TeppH-
TopHH. CIOCOGHOCTh HACEKOMbBIX K AKTHBHBIM NMEPeiBHKEHHUSIM B TOHC-
Kax MHULLH, YKPHITHH, MeCT 3UMOBKH H T. I. JAeJaeT HUX OJHHM U3
Ba*KHEHIIMX HCTOYHHKOB cCBeaeHHH O O6uHoTe, Oo6UTaBILUEH BHE MECT
0CaJKOHAKOIJIeHHS.

BajkHoe 1OCTOMHCTBO HACEKOMBIX, YCHJHBAIOIIEE LEHHOCTH HHDOP-
Mauuu O JpeBHe# GHOTe, 3aKJIOUAeTCs] B MeEJEHHBbIX TeMMaX HX
3BOJIIOLMH HA NPOTSKEHHU MOocAeHHX 5—6 MJaH. jeT. CoBpemeHHble
BHIbl HOSABJSIIOTCA B 3aMETHOM KOJIHYECTBE YK€ B KOHLE MHOLleHa—
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Hauane nauoueHa (Matthews, 1977). Bpimepiuux maeHCTOLEHOBbIX
HacekoMbiX OYeHb MaJjo. [IpuBseueHHe OBIHPHBIX KOMJIEKLHOHHBIX
MaTepuajsoB MO COBPEMEHHBIM HACEKOMBIM HO3BOJIWJIO YCTAHOBUTb,
4YTO HEKOTOpble «BbIMEpIUHe» BHIABl CYLUIECTBYIOT WM Telnepb, HO Ha
APYrux TeppHTOpPHAX. CoBpeMeHHble PaHOHBl HX OOGUTAHUS pacro-
JaraloTcsl Ha 3HaUYHUTeJbHOM yIaJeHHH OT MeCTOHAXO0X IeHHH HcKonae-
MBbIX ocTaTkoB. TakoBbl THGeTCKHiIl HaBO3HWK Aphodius holdereri
Reittr., BocTouHocuGupckuil cradunuu Tachinus jacutus Popp.,
HeKOTopble BonoJ06k pona Helophorus F. (Angus, 1973), Bxoausuiue
B COCTaB MHOTHX I/eHCTOLeHOBBIX 3HTOMOdpayH Auraunu. He menee
yAHBHTENbHbl HaXOAKM cubupckoro poaroHocuka Trichalophus ko-
rotjaevi Zher. et Naz. B beqopycenn (Haszapos, 1984) u amepukan-
ckoro pgosaroHocuka Vitavitus thulius Kiss. Ha TeppuTOpuM ceBepo-
BocToka Cubupu (Kucenes, 1981).

3Has npeacTaBHTesell HbiHe OOMTAIOLIHX BHMAOB, MOXHO AOCTa-
TOYHO JIETKO YCTaHaBJHMBAaTh CHCTEMAaTHYeCKY0 MNPHHALJIEKHOCTh
HCKOTIaeMblX OCTATKOB, HCHOJMb3YSI KPUTEPUH, pa3paboTaHHble crelua-
JIHCTAMH-3HTOMOJIOTAMH [JIsi COBPEMEHHBbIX HacekombiX. Hanuuue
HAJeXHbIX BUAOBHIX ONpeNeseHHH MO3BOJSIeT WHPOKO HCIOAb30BATh
HaXOLKH HACEKOMBIX [Jil XapaKTepUCTHKH MPHPOLHOH cpelbl MpOLU-
Jgoro. Pa3noo6pasue HaceKOMBIX M HX 3KOJOTHYecKUX TpeboBaHUil
NO3BOJISIET CYAHTH O Pa3JjHYHBIX TMapameTpax OKpYXKalollel cpeibl.

Hacekomble cnocoGHbl HCKIIOYHTENBbHO GbICTPO pearupoBaTh Ha
H3MEeHEeHHs OKpYKaiollel cpejbl H, KaK 0Ka3aJsoch, SIBJSIOTCS ropasao
6osiee YyTKUMH HHIMKATOPAMH KJHMATHYECKHX KoJsebGaHHU Mo cpas-
HEHHIO C PaCTHUTEJNIbHOCTbIO. B 3TOM OTHOUIEHHH OUeHb MOKa3aTeJbHbl
pe3yabTaThl MaJe03HTOMOJOTHYECKHX HCCeOBAaHHH, MPOBOIHBIINXCS
B Anrnun (Coope, 1977, 1979), 6naromaps KOTOpbIM 34echb GblJH
3a(UKCHPOBaHbl HECKOJBKO HeOGbIUalHO OBICTPBIX (B reoJIOrHYeCcKOM
CMbIC/IE) CMeH cocraBa McKomaembix dayH Hacekombix. HeogHokpar-
Hble M “TOpPOM 3HAUWTEJbHble H3MEHEHHs apeajjoB MHOTHX BHJOB
HACEKOMBIX Ha IMPOTSKEHUH TO3JHEro KaiHO3051 B ILeJOM XOpOIlo
KOppPEeNUpPYIOTCS € HM3MEHEeHHSIMH (PU3nKo-reorpadHueckoll cpemsbl,
B TOM UHCJ€ CO CMEHOH JIeHUKOBBIX U MEXJEIHHKOBBIX 3MOX.

Kpaiine unrepecubie pe3ysbTaThl OblJIM MONYUYEHBI B HallleH cTpaHe.
OnHum u3 Haubojee TMOJHO H3YUeHHBIX B MaJEO0IHTOMOJOTHYECKOM
OTHOLIeHHH paloHoB sBJAdeTcss KpalHHA ceBepo-BocToK CHOHPH.
K Hacrosulemy BpeMeHM 34ecb H3BeCTHO Gosee 30 MeCTOHAXOXKAECHUH
MCKOMaeMblX OCTATKOB, H3yueHO cBbille 500 OTAENbHBIX HCKOMaeMbIX
HTOMOGayH, KOTOpble 0XBaThIBAIOT BPEMEHHOH MHTepBaJ C MJHOLIeHA
J10 TOJIolleHa BKJIOUHUTENbHO. Ha npoTsKeHHH BCEro Mo3jHero KaiHo-
3051 OTMeYaeTCs KayeCTBEHHOE MOCTOSIHCTBO U IIPeeMCTBEHHOCTh BHIO-
BOIO COCTaBa — «JIEAHHKOBBIE» H «MEKJEIHUKOBbIE» 3HTOMO(ayHbI
c1abo OTAMUAIOTCS APYT OT Apyra mo HaGopy BHIOB. Pasnuuna mexay
HHMH CBOJIHTCS B OCHOBHOM K H3MEHEHHSM KOJIHUECTBEHHbIX COOTHO-
[IIEHHH KOJIOTHUECKHUX TPYINHPOBOK (TYHAPOBOH, TA€XKHOH, CTENHOH)
U (MWJIHM) K 3aMELUEHUIO BHYTPU 3THX IPYNNHPOBOK OJHHUX (OpPM IpY-
THMH, 3KOJIOTHUECKH CXOAHbIMH. Tak, ¢dayHaMm «XOJOAHBIX» 3MO0X
NpHCyille AOMHHUDOBAHHE TpefcTaBUTesNell CTeNHOH TPYNNHUPOBKH,
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# TakKe KCepPO(UJbHBIX TYHAPOBBIX BHIOB. B 3M0XH cMsrueHus
KJMMara oTMeyaeTcss fABHoe mpeobjagaHue Me30- H THTPOPHIbHBIX
($hopM, HMEIOLIHX AOCTAaTOYHO WHPOKOE PACHPOCTpPAaHEHHE B TYHApPax
K OTY4acTH B ceBepHOH Taiire. Kpome Toro, 3nech craHoBsitcst GoJiee
3aMeTHBIMH O6HTaTe/N N IpeBeCHO-KYCTapHHKOBOTO fIpyCa PacTUTENb-
noctd. CTENHSIKH ¥ TYHAPOBble KcepodHJbl 3aHUMAKIOT OTUETJIHBO
110JYHHEHHOE MOJIOXKEHHE, HO NOUTH HUKOT/1a MOJHOCTbIO HE BbINagaoT
H3 cocTaBa 3JHTOMO(MAYH «MeXJeAHHKOBOros» Tuna. CoOMoCTaBjaeHue
rpaHdl apeaJjioB BHIOB, YCTOWYMBO BXOAHMBIIUX B COCTAB MO3JHE-
KaiHO30MCKHX 3HTOMOM ayH, NOKa3blBAeT, UTO HX MaKCHMaJibHOe nepe-
KpbiBaHHe HaOJjwonaercs B pafioHax Bepxosincka, Bararas, Oimsa-
koHa u YcTb-Hepel, T. €. Tam, rie cefiuac LIHPOKO Pa3BUThl PENUKTOBbLIE
CTENH ¥ OTMEYEHA COBMECTHAs! BCTPEUAEMOCTh MHOTHX NMpeACTaBUTENEN
HCKOmaeMbIX (payH.

WTak, KN1MMaT «XOJONHBIX» 3MOX HA TEPPUTOPHH CEBEPO-BOCTOKA
CHOupy O6blsi aHAJOrM4YeH COBPEMEHHOMY PEe3KO KOHTHHEHTAJbHOMY
KJAMMaTy CYyXHX KOTJIOBHH 6accelHOB pek SlHbl ¥ Muaurupku. Kanmar
«TeTlBbIX», MEXKJEeLHHKOBBIX 3M0X TaKXe 6bl1 60Jiee KOHTHHEHTATbHbIM
H CYXWM, yeM B Hacrtosilee Bpems. [loaTBep:kieHnem 3TOMy MOXeT
CJYXHUTh MPHCYTCTBHE B HCKOMAEMbIX 3SHTOMOdayHax CTemHSKOB,
MPOHHKAIOUIHX celiuac Ha ceBep JIHUIb 0 PEJUKTOBBIX cTenell SKyTuu.
[TosyueHHBIE pe3y/abTaThl B LI€JOM XOPOLIO COTJACYIOTCS C APYTHMH
MajJeoHTOJNOTHUECKUMHU JTaHHbIMH.

Mo3BoHOUHBIE

B 03€epHBIX OTJIOXKEHHSIX HCKOMaeMble OCTATKH MO3BOHOUHBIX
BCTpeyalTcsl NOBONBHO uyacTo. BojaHasi cpena omnpepensier oco6eH-
HOCTH HAaKOMJIEHHs, 3aXOPDOHEHHSI M COXpPaHEHHS] OCTATKOB MJIEKO-
nurapowux. Mopdonoryuyeckie U3MEeHEHHs] BHAOB KHBOTHBIX BO Bpe-
MEHH M M3MEHEHHS BUIOBOTO COCTABA HCKOTMAEMBbIX (hayH MO3BOJSIIOT
YyCTaHaBJUBATb OTHOCHTEJBHBIH TeOJOTHUeCKHH BO3pacT O03epHbIX
OTJIOXKEHUH H HaJeXXHO KOPPeJHUPOBATh XPOHOJIOTHIO Pa3sBHUTHSA 03ep,
yAaJeHHbIX APYr OT ApYyra Ha 3HAaYHUTeJbHblE PACCTOSIHHS.

O3epHble MECTOHAXOXKJIEHUSI OCTATKOB »KHUBOTHBIX BBIAEAAIOTCS
B OCOObLIN THUIl 3aXOPOHEHWH, AJs1 HM3yUeHHUS KOTODPBIX CYllecTBYeT
crnienMabHas METOAMKA MOHCKa, c6opa MU 06paGoOTKM MaTepHaJOB.
KoMnyiekcbl MJIEKOIMTAIOIIUX H3 O3€PHBIX OTJOKEHHH BKJOYAIOT
BUIDbI, XKHUBIIME B BOJAAX o3epa M BHAbl C NPUJIEralolIdX K 03epam
TeppuTOpHil. DTO JaeT BO3MOXKHOCTb PEKOHCTPYHPOBATH NMPHUPOAHBIE
YCJIOBHSI 03€p H UX BoLocOOpHBIX HacceiiHOB. [Ipexkae Bcero B 3axopo-
HEeHHUsl TONajaioT KOCTHble OCTAaTKU 3Bepel, KUBYILIUX B O3€PHBIX
BOJOEMAaX WJHM YAaCTHYHO HCIOJB3YIOLINX BOAHYIO Cpeny /sl XKHU3HE-
JAeATeNbHOCTH. TakuX BHAOB He OYEHb MHOT'O, HO B 3aXOPOHEHMH
KOJIMYECTBO MX OCTATKOB, KaK MpasuJo, npeobnanaer. Cieayer otTme-
THTb BOASIHYI0O mnoJseBKy (Arvicola terrestris 1.), peuHoro 6Go6pa
(Castor fiber L.), 6aiikanbckoro Tionensi (Pusa sibirica Gmel.).
Mx ocTaTKH 32aXOPOHSIOTCA MpPaKTHYECKH Ha Mecte rubenn. ITopo6-
HBIM K€ 06pa30M B 3aXOPOHEHHS] MOTYT MONAaAaTh OCTATKH XKHBOTHBIX,
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o6HTaIINX B IPHUOPEXKHBIX 3aPOCHAAX, KAK NPaBUI0, HACEKOMOSIHbIX
U TPbI3YHOB.

HakonsneHne oCTaTKOB MJEKONMUTAIOUIUX B O3EPHBIX OTJ/IOXKEHHSX
CBSI3aHO TaKXe CO CTHXHHHBIMH OeacTBUsiMH. HauGosee yacto rubenpb
>)KHBOTHBLIX BBI3bIBAIOT JIHBHH H DPE3KHE MOBbLILIEHUSA YPOBHS BOXbI
B 03epax u pekax. [Ipu 3ToM :KepTBaMK CTHXHH CTAHOBSITCS B OCHOBHOM
MeJKHe MJeKONHTalollHe — HaceKOMOsiiHble, 3ailleo6pasHble, Tpbl-

~3YHbl, Me€JKHE€ XHUIHHKH. EcrecTBeHHBIMH JOBYIIKAMH Yalle BCero

ABJAIOTCS TONKHe 3atopdoBaHHble Gepera M OGUTYMHHH3HPOBAHHbBIE
npubpexHoie oTMeNH. B mnjeficToueHe B Takue JOBYILUKH NONajnaJu
TaKXe KpynHble 3BepH — MaMOHTbl, HOCOPOTH, JoOlagH, GH3OHBI,
OJleHH. B nojo6HBIX 3aXODOHEHHSIX HHOTLA BCTPEUYAIOTCS MaccoBble
CKOMJIEHHs] OCTAaTKOB pasHblXx BUAOB. [Ipumepom Tako# JOBYIIKH
MOXeT CJAYXHUTb MecToHaxoxjaeHue DBunaraawl B AsepGaiimxane.

KocTHble OCTAaTKH MJEKONMTAIOLIMX MOTYT MonajgaTh B 03epa
M 32XOPOHSAITbCSA B O3E€PHBIX OTJOXKEHHAX B CBA3H C XKH3HEAEsTeNb-
HOCTbIO HEKOTODPbIX BUAOB XHIIHBIX NTHL, 8 TAKXe B CBS3H C XO35#-
CTBEHHOH [efITeJbHOCTbIO YesJoBeka. B mepBoM ciyuae KOCTHbie
OCTaTKH, B OCHOBHOM TIPbI3YHOB, MOMAfalOT B 3aXOPOHEHHUS C MOTaj-
Kamu nTul. BuaoBoit cocraB mOMOGHBIX CKOMJEHHH GyaeT 3aBHCETb
OT OGHOJIOTHYECKHX OCOGEHHOCTEeH MepHAThIX XHUILHHKOB W -pasMepoB
TePPHTOPUH HX OXOThl. [IpH X03sIliCTBEHHO# NesITEJbHOCTH YeJOBEKa
B 3aXODOHEHHH MONAfalT OCTaTKH >KHUBOTHHIX, Ha KOTODPbIX BeleTcs
0X0Ta, a TakKXe [OMAWHHX W CHHAHTPONHBIX BHAOB >KHBOTHBIX.
OcTaTkH KPYNHBIX ’KHBOTHBIX MPH 3TOM YacCTO HeCcyT Ha cebe caeibl
ye0BeYeCKOH NeATeNbHOCTH.

Mexanusm o6pasoBaHHSi 3aXODOHEHHHl CBSI3aH C THAPOIMHAMH-
YeCKMMH OCOGEHHOCTSIMH BOAHBIX Macc o3zep. Kak npasujo, ckopocru
BOJHBIX MOTOKOB B 03€DHbIX BOJIOEMAX He OU€Hb BLICOKHE, B TO BPeM$
KakK yleJbHbIH BeC caMblX MeJKHX OCTATKOB MJIEKOMHTAIOLUIUX PaBEH
yAeNbLHOMY Becy necka. B cBAI3M ¢ 3THM B pasHbIX JIMTOJOTHUECKHX
tdauusix HaGaOAAOTCS CBOM 3aKOHOMEPHOCTH HAKOIMJEHHSI, 3aX0po-
HEHHS] U KOHCEPBALHU OCTATKOB MJIEKOMHTAIOUIHX.

B rsiy6OKOBOIHBIX HJHCTHIX ¢alusix HauboJee uYacTo OCTATKH
MJEKOMHTAIOUIUX BCTPEUAIOTCS B TOPH3OHTAX C YETKO BhIpaXKE€HHOH
TOLMUHOH CJIOHCTOCTBIO OCaAKoB. B mpocsofikax meckoB uiu omecya-
HEHHBIX HJO0B COJepKaTcsA OCTATKH Pbl6 U amMpuOUi, a cpeau HUX —
H3pellKa OCTATKH MJIEKOMHTAIOUIUX, B OCHOBHOM 3YGbl HACEKOMOSITHBIX,
JeTY4uX Mbllled U rpbi3yHOB. KOHIEHTpauus ocTtaTKoB HeGoJblias,
XOTSl HMHOTZA BCTPEYaeTcsl MacCoBOe CKOMJEHHe KocTed BOASHOM
nonesBKu. [IpumepoM Tako#l pasHOBHIHOCTH 3aXOPOHEHHH MOXeT GbITh
MECTOHAXOXJeHHe HCKOMNaeMblX MJIEKOMUTAIOUIHX B paHHeMjeHcTo-
L€HOBbIX O3€pHBIX OTJIOXKeHHsIX B paspeze Kopueso B Besnopyccuu
(Motysko, 1977). HHorpa B nomoGHBIX YCJIOBHSIX 3aXOPOHAITCH
LeJble CKeJeThl MeJKHX MJIEKONHTAIOLIUX, KAK 3TO OTMEYeHO B Canpo-
MeJeBbIX OTJOXKEHHUSIX B pa3pese y r. Uekanuuna (Aramxkausx, 1979).
Oco6oe BHHMaHHE c/eyeT yAeAATb TEM CJIOSIM OTJOXKEHHH Tay6oKo-
BOJHOH yacTH o3ep, rle Mo ocaakaM HabJo1aeTcsl YCUJIEHHe POTOU-
HOro pexuma Bojgoema. lys 3THX CJI0eB XapaKTepHO HaJHuHe 06JIOM-
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KOB PAKOBHH MOJIJIIOCKOB H PACTHTEbHOrO AeTpHTa. B 1enoM KoCTHbIe
OCTATKH MJIEKOIUTAIOUINX U3 rJy6OKOBOAHBIX paluil HMEIOT XOpouyIo
COXPaHHOCTb, NMPOYHbIE. DTOMY CMOCOOCTBYET KOHCEPBAIUS UX B HJHC-
THIX OTJIOXKEHHSIX, B KOTOPBIX TMPOLECCH DAa3/OXKEHHS 3aMemJIeHbl,
YTO CrnocOGCTBYeT MOCTENEeHHOH M pPaBHOMEDHOH (DOCCHIM3AUMH H
MHHepaJJu3alui OCTATKOB. ;

[opasno uaiie 3aXOPOHEHHS KOCTHBIX OCTATKOB XHBOTHBLIX MpH-
ypoueHbl K npu6pexHoil 30He o3ep. OHM CBA3aHbl C (auUAMH, Tie
npeo6aafaloT KpYNHO3ePHUCTHIe MeCKH, PaBUi U rajabka. B necuaHnbix
¢auuax o3epHbIX WISXKeH B pesyibTarte NeHCTBHSA BOJH, CIFOHOB H
HaroHOB CKallJIMBAlOTCA M PAaBHOMEPHO paclpeje/sioTcsl B OCHOBHOM
OCTAaTKH MeJIKHX MJIEKOMUTAIOIUNX; OCTATKH KPYMHbIX XKHBOTHBIX
BCTPEYAIOTCs penko. B atux ycjoBusx HabJI0AaeTCA XOpoilasi COPTH-
POBaHHOCTb JIUTOJIOTHUECKOrO M TEepHOJOTHUeCKOro MaTtepuaga.
OcraTkH BCTpeudalTcs B CJA0AX KPYMHO- U CPeAHE3ePHHCTbIX MECKOB
¢ HeGOJbIIUM KOJHYECTBOM pPACTHTENbHOH OpraHHkH. B mecuaHbix
CJIOSIX C MaCCOBbIM CKOIJIeHHEM PaCTHTEJNbHOIO AETPHTA B MJSKEBOH
30He KOCTeH MJeKomuTamliux He ObiBaer. COXPaHHOCTb OCTaTKOB
M3 OTJIOXKEHHI MJsiKell ynoBJjeTBoputesbHasi. KocTH HecyT cienbl
OKaTaHHOCTH, 3y6bl TPbI3YHOB yacTo OGJOMAaHBl, YEJIOCTH JHIIEHH
3y60B, BCTpeuaeTcss MHOro OOGJOMKOB KocTed. ['HApOXHMHuUecKui
pexXUM crnocoOGCTBYeT paspylIeHHI0O KOCTed, OocOO0eHHO LeMeHTa Ha
3y6ax rpel3yHOB, B CBSI3H € ueM Bce ocTaTKH xpynkue. HckioueHnue
COCTaBJISIIOT OCTaTKH M3 MecCT, rie HabJII0Aa0TCs BbIXOAbl FPYHTOBbLIX
Boi. B 3TOM ciydyae MHHepaJM30BaHHbIe BOAbI CIOCOOCTBYIOT OTJ0-
XKEHHIO Ha MOBEPXHOCTH KOCTEH MJOTHOH KOPKH M3 COeJHHEHHH KaJib-
LlHSl, MarHus M xeJgesa. :

Hau6osee o6unbHbIE CKOMNEHHS KOCTel B MpUOpeXHOH 30He o3ep
HabaOfal0TCA B OTJOXEHHAX CMEIIaHHOTO TreHe3Hca — B aJjjio-
BHAJIbHO-03ePHBIX H JeJNI0BHAJbHO-03ePHBIX. B asnioBHaNbHO-03€PHBIX
OTJIOXKEHHSIX BCTPEUAIOTCSA MaJOMOLLHBIE TPOCAOU H JIUH3BI 'PaBHHHO-
rajeyHoro W necuaHoro martepuasa. XapakTepHOH OCOGEHHOCTBIO
TaKHX OTJIOXKEHH} siBJsieTCsl MPUCYTCTBHEe B HHX O6O0/bLIOTO KOJIH-
YyecTBa KPYNMHBIX PAKOBHH YHHOHHJ U @HOJOHT, KOTOPBIE XXHJIH B YCTbe-
BBIX YaCTSIX PeK C OTHOCHTEbHO ObICTPLIM T€YEHHEM, A€ B OTJIOKEHHUAX
4acTo BCTPEUaloTCHd KYCKH ClpecCOBaHHOro Topda W KpynHbie pacTH-
TeJIbHblE OCTAaTKH. B Takux ¢auusix B Macce HakamnJHBaIlOTCA OCTATKH
miaexkonutaowux. Ilonagasa B pycna pek, OHU NepeHOCSATCsE H 3aX0po-
HAIOTCS B MPHOpPEXHOH 30HE 03ep, The Pe3KO CHHXKAETCA CKOPOCTh
BOAHBIX MOTOKOB. [1pH 3TOM KpynHbIe OCTATKH OTKJaAblBAIOTCA OaUKe
K GeperoBoil JIMHHH 03epa, a MeJKHe BbIHOCATCA B Gosee ryay6oKo-
BoAHble yacTH. Mickonaemble (hayHbl U3 OTMeueHHbIX (auuil xapaxre-
pu3ylOT ¢ayHy BopocGopHbIX maolianeil osep. OAHAKO COXPaHHOCTb
OCTAaTKOB TaKHX HCKomaeMblXx (ayH njoxasl, Tak Kak 10 TOTO, Kak
nonacTbh B pyc/a peK, OCTaTKH HaXOAHJHCh Ha NOBEPXHOCTH B MeCTax
rubesau 3Bepeil, MOABEPrajJHch CUJIbHOMY BLIBETPHBAHHIO M paspylue-
HHIO. B CBSI3W ¢ 3THM B 3aXOpPOHEHHUSX MOUYTH He BCTPeuyaeTcsl KOCTeH
yeperna, MaJjJO KOCTeH CKejeTa W Ja)e KOCTH KPYMHBIX >KHBOTHBIX
npeacrasjieHbl o6joMKaMH. B 3aXOpoHeHHs MONajgaloT B OCHOBHOM
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3y0Obl XKHBOTHBIX, KOTOPbI@ Cl1acaeT OT pa3pylieHusl NpOUHbIH IMaNeBbli
caoil (Motysko, 1982).

OT1/0XKeHHs1 JeJIOBHAJNBbHO-03€PHOTO [eHe3uca Takke 6orarhl
OCTaTKaMM MJIEKONHTAWILHX. DTO cjgalo COPTHPOBAHHbIE MeCYyaHo-
CYTJIHHUCTBIE OCaJKH ¢ 60JbIIMM KOJHYECTBOM IpaBUAHOro MaTepuasna
M IVIHHHUCTBIX OKaTblulefi. B HHX BCTpeyarTcsi paKOBHHBI Ha3€MHbIX
MoJiockoB. Mickonaemble ¢hayHBI XapaKTepU3YyIiOT hayHy MJIeKOMUTa0-
WHX NPUOPeXHBIX y4acTKoB o3ep. Kak mpaBu/io, KOCTHbIE OCTaTKH
U3 NONOGHBIX 3aXOPOHEHHH HMEIOT XOPOLIYI0 COXPAaHHOCThb, TaK Kak
ObICTPO ePeKPHIBAIOTCS AENIOBHAJBHLIMH OTJNOXKEHUAMU. OGBIUHO
PA4KOBHHBI MOJIJIIOCKOB, KOCTH KWBOTHBIX, IpPaBUHHBI MaTepuaa H
FJIMHHUCTDBIE OKATBIILY 00Pa3yIoT NPOCJAONKH H JHH3OUKH B CYTJIHHHCTOM
MaTepuaJse LeNIOBHA HJAHM MeCYaHHCTOM MaTepHase O3epHbIX OTJO-
KeHHH.

3aXOpOHEHHS] >KUBOTHbIX B pe3yJbTaTe THOEJH B €CTeCTBEHHbIX
JIOBYIUKaX O6BIYHO KOMNAKTHBI H TMPHYPOUEHHl K OTJIOXKEHUSIM Topda,
O30KepHTa H T. 1. AHa/NOTHUHYIO KapTHHY MPEICTaBJASAIOT CcOO0H
CKOIJIEHHS] KOCTeH MKHBOTHBIX, CBSI3@aHHBIX C OXOTHHYbeH jesiTeb-
HOCTbIO ApPeBHHX JIofeH. JIOBYIIKH MOryT GbiTh morpe6GeHbl WJad Moj
JeJIIOBHaJIbHBIMU HJIM MOJA O3ePHBIMH OTJIOXKEHUSIMH. MecToHaxoxe-
HHUe HCKOMaeMblX MJIEKOMHTAIOLIHX B €CTeCTBEHHOH JIOBYIIIKE H3BECTHO
B Apmenun Ha o3zepe CeBaH B paspese Jluawen (Casusau, 1983).

ITouck ocTaTKOB MJIEKOMUTAIOLLHX [TePBOHAYAJBHO Hejecoobpa3Ho
BECTH PEKOTHOCLIMPOBOYHBIMU MaplUpyTaMH, OXBATbiBasl 110 BO3MOXK-
HOCTH MaKCHMaJbHble MO MJOLIaAH TeppUTOpPHU. B mnose 3peHus
HcesenoBaTeasl AOJKHBL nonajnath Aaxe HeGoJbilHe OGHAaXKEHHUS N0
6eperam pek, o3ep, B oBparax, Kapbepax. TuiaTejbHOMY OCMOTPY
AOJIeXKAT TaKxkKe Ocbil¥, 06BaJjbl, KOHYCbl BblHOCa, MJsiKH. [lpu
TakoM OCMOTpe OOHapyXHBAIOTCA TNpexJe BCEro KOCTH KPYIHbIX
JKUBOTHBIX, KOTOPble UMeIOT HeoOblUHYI0 KOHdHUrypauuio 1 user. Bee
0CTaTKH JOJKHBI ObITh COGPAHbI, CHAGXKEHbl STHKETKAMH H COOTBET-
cTByWoIlell KpaTKoH reoJsornueckoil noxkymenrauueili. OZHOBpeMeHHO
B CNOSIX M JIMH3aX MeCYaHOro MarepHasa HILYT OCTATKH MEJKHX
KUBOTHBIX. JIJs 3TOH e d AOCTaTOYHO NMPOMBITH HA CHTE [Ba Bejpa
nopozabt. [MosyueHHble mMaTepHasbl HAHOCATCA Ha OG30pPHYIO KapTy
¢ ykasaHueM TadOHOMHUECKHX OCOOGEHHOCTeH M TMpeanoJaraemoro
reoJIOTHUECKOro Bo3pacra. B nanbpHeliliem cocraBasiercs maax pador
C yUeTOM KOHKPETHBIX Lieseidl KOMIJIEKCHBIX HCCAEIOBAHUH U BaXKHOCTH
TOTO HJH MHOT'O MECTOHAaXOXAEHHS.

CraunoHapHoe H3ydyeHHe JIOGOro paspesa O3epHBIX OTJIOXKEHUH
TakXe JOJKHO COIMPOBOXKJAATbCA TLATEJbHBIM MNpeIBapUTEbHbBIM
OCMOTPOM CaMOro paspe3a U ero okpectHocreil. Becb moabeMHBIH
MaTepHaJ KOCTeH KPYIHbIX »XHUBOTHBIX U3 OCbiNeil u 0GBAJOB NOJKEH
OBITh 110 BO3MOXHOCTH INPHBA3aH K CJAOSIM paspesa, HO IPH 3TOM
cjegyeT o6si3aTesbHO YKasaTh, KakKoH Mmarepuas H3BAT Herocpen-
CTBEHHO M3 CJIos, a8 Kakod MOLHAT BHe cjosd. Paspes nocie 3toro
JOJKeH ObITh XOPOLUO 3aYMLLeH, ONKUCaH U 3apHCOBaH. 3ateM MpPOU3-
BOAUTCS OoJiee TLLATeNbHOe ONpPoOOBaHHe OTJOXKEHHH pa3pe3a AMfA
NIOHCKOB OCTaTKOB MeJKHX »KUBOTHbIX. C NOMOIIBIO JepeBSHHOrO

176

cuta pasmepom 40 X 50X 10 cm ¢ nuamerpom siueek ceTku 1.0—1.5 mm
MOCJIOAHO MPOMBIBAIOTCS CHH3Y BBEpX MO pa3pe3y necuaHble U onecya-
HeHHble OTJ0XeHHUs1. Oco6oe BHHUMaHHe cjelyeT YIeJATb NPOCHOSAM
W JHH3aM, riae Hab6JI0fal0TCst PaKOBHHBI MOJJIOCKOB, raJjbKa, TH-
HHCTBle OKaThIUIM, KpynHas apeBecHHa. O6HapyKeHHe nax<e OLHOTr0
KOCTHOrO OCTaTKa sIBJSIETCS CBHUAETEJIbCTBOM IME€PCMEeKTHRHOCTH TOrO
WJIH HHOT'O MpPOCJOSl Ha JaJjJbHEHLIMH MOMCK B HEM KOCTed M 3yOOB
XKUBOTHBIX. DTH TIPOCJOH AOKHbBl ObiThb H3yueHbl 6GoJiee MoApPoOGHO.

Orsoxenuss or6uparmTcsd BAOJb CJ0H MO BCeH BHUAMMOH 4YaCTH
paspe3a u npombiBaoTcs. [1pu 3TOM TilaTeIbHO (PUKCUDPYIOTCS H3Me-
HEHHUSI JTUTOJIOrHUECKOTO COCTABa, MOSIBJEeHHE BKJIIOUEHHH H KOJTHYECTBO
OCTATKOB MJIEKOMUTAWOUIMX. DTO [aeT BO3MOXKHOCTb BeCTH ILeJje-
HalnpaBJIeHHBbIH MOHCK MeCTa MacCOBOrO CKOMJEeHHs OCTaTKoB. CHTO
¢ TMOPOJOH OmycKaeTcsi B BOAY C TAaKHM pacueToM, 4To6bl BepXHHE
Kpasi ero HaXoJAHJHCh Haj BofoH. C OMOUIbIO JEFrKUX KoJebaTeNbHbIX
IOBUXXEeHHH ObICTPO BHIMBIBAIOTCS IVIMHHCTble yacTHubl. Ha cute ocra-
IOTCA KPYHHbIH MecuaHblfi MaTepuas ¥ opraHuyeckue octatkd. Koctu
MJIEKOIHTAIOINX MelllaeT OOHapyKHUTb GO/blLIOe KOJHYECTBO PACTH-
TeJbHbIX OCTATKOB M PAaKOBHH MOJIIOCKOB. UTOOBl yAaJHTb HX, CHTO
caenyetr ObICTPO NOrpy3uTb B BOAY C OLHOBPEMEHHbIM OTBOAOM €ro
B cTopoHy. [IpH 3TOM pacTUTe/bHble OCTATKH H PAKOBHMHBI BCI/LIBAIOT
1 BEIMBIBAIOTCS Yepe3 Gopra cuta. Takylo onepalHtIO CJeyeT NPOBECTH
HECKOJIBKO pas, CTapasch YAAJHTb KaK MOXHO 6oJblle pPaKOBHH
1. ocTaTKoB pacteHuil. KocTH MaekonuTamwilux, Kak 6ojee TAXKeJble,
He MOryT GblTb BBIMBITHl TAaKHUM MeToAoM H3 cHTa. OHH mepeHOCATCH
JIMIIb Ha TMOBEPXHOCTb MOPOAbl B CHTE H XOpPOIIO 3aMETHBl INpPH
HE3HAYHTEJIbHOM KOJHMYecTBe NPYrHX OpraHHueckKux octatkoB. Kak u
Yy KPYIHBIX MJIEKOMHTAIOLINX, KOCTH CKeJeTa MeJNKHX >KHMBOTHBIX MpH-
BJIEKAIOT K ce6e BHUMaHie HeoGblYHOH (pOpMOH, a 3yO6bl — CKJaa4aThlM
Hau GyropuaTthiM cTpoeHueM. Bce ocraTku or6HpaioTcss B NPOOHPKY
WM KOPOGOUKY W 3aKPbIBAIOTCS BATHBIM TAMIIOHOM HJIM BATHOH mpo-
KAaAKOH W KPBIIIKOH, UTOOB He MOBPEANTh X MPH TPAHCIOPTHPOBKE.
[Tocsie oT60pa OCTATKOB XOPOILO NMPOCMOTPEHHAs NPOMBIBKA NOPOILI
ypanserca M3 cHTa U Habupaercss HoBasi. Eciu o6GHapyKuBaeTcs
MaccoBbll MaTepuas Mo MeJKHM MJEKOMHMTAWLIHM, TO nocjae orbopa
OCTaTKOB IIPOMBLITYIO MOPOAY CJielyeT BbICHIMAThb Ha Ope3eHT HJH
MOJIU3TUAEHOBYIO MJIEHKY, BLICYIIHTb, CHA6AWTh 3THKETKOH H IIPHBE3TH
B Jla6opaToOpHIo AJA MPOCMOTpa creuHanucty-repuosory. [Tono6HsIM
06pa3om MOCTYMAT H B TOM cJayyae, eCAH 1/5 AeTajJbHOTO0 H3Yy4YeHHS
paspe3a OTBEeAEHO MaJjo BpeMeHH. Bce oTo6paHHble 06pa3ibl A0/ KHbI
6bITh MOAPOGHO ONKCaHbl. [1/151 NPOMBIBKH [IeCHaHbIX IOPOJ CYLLECTBYET
U MexaHU3WpoBaHHublil Bapuaut (I'ycauuep, 1977). [uHHCTEIe NOPOBI
nepej MPOMBIBKOH Jydlie WIH MpeLBapUTeNbHO 3aMauuBaTh, HJAH
BBICYLIHBATD.

OcTaTKH KPYNHbIX X HBOTHBIX OTKAMBIBAIOTCA H3 CJO51, HYMEPYIOTCS
¥ 3aBOpauuBalOTCs B MATKYI0 6ymary. IIpy 3TOM onuchiBalOTCS H3Me-
HEHUS JIUTOJIOTHU BJOJb CAOS H OTMEUAIOTCS HAa CXeMe MeCTa HaXOLOK
Kaxao0ro octatka. PaGoto#l mo TadhoHOMHHM He caepyeT npeHebperarts,
TaK KaK 3TH MarepHaJjibl MOMOraloT OlpelejUTb NMPHUUHB (GOPMHPO-
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BaHHS 3aXOPOHEHHH H 60/1ee MOJHO BOCCTAHOBHUTD CTPYKTYPY BHALOBOTO
cocrapa uckonaemoi ¢ayunl. [lanpHeHwas pabora € ocraTkKamu
JOJ2KHZ TIPOBOAMTHCH B 1abOpaTopHbIX YCJIOBHSIX CHEUHAJTHCTAMH
B o6/a1acTH 1NaJjeo300y0THH.

HM3yuenne ocCTaTKOB MJEKOMHTAIOMIMX M3 O3EPHBIX OTJOXKEHHH
HauboJjiee TOJHO paccMmaTtpuBaercsi B cOopHuke «YacTHble MerTonbl
M3YUYEHHs] HCTOPHH COBpPEMEHHBIX 3KocHcTeM>» (1979), craTbu B KOTO-
pOM HamucaHbl KPYMHbIMH CNELHaJHCTaMH B 006/1aCTH TePHOJIOTHH.
CJaielyeT OTMETHTD, UTO €llle€ C CEPeIHHbI TPOUIJIOrO BeKa 3aXOPOHEHHSAM
OCTATKOB MJIEKOMHTAIOLIHX B O03€PHbIX OTJOXEHHSX I[PHAABaJIOCh
0coGeHHO 60JiblIoe 3HaUeHHe, TaK KaK KOCTH B OTJIOXKEHUS MornajaJju
HJIM Ha MecTe THOeaM XKHUBOTHBIX, HJH NMEePeHOCHJIUCh Ha He3HaUUTeJb-
Hoe paccrosiHHe. VIMEHHO U3 3aXOpOHeHHH B O3€epHBbIX OTJOXEHHAX
HayKe M3BECTHBI 1aBHO BbIMepIUHe BH/Abl XXHUBOTHBIX. DTO MO3BOJHJIO
3HAUYUTEJbHO PACIUHPHTb JHATHOCTHKY OMNpEAeJHMbiX OCTAaTKOB, pe-
waTh npo6yaeMbl 3KOJOTHH BbIMEPILIHX BHAOB KHBOTHBIX, IPOH3BOAUTD
PEKOHCTPYKILHHK najeonanaumadTos. B Hacrosiniee BpeMs yxKe HaKoOI-
JieH MartepHas no TadOHOMHH MECTOHAXOXJAEHHH OCTATKOB MJIEKO-
NUTAIOUIMX B O3€PHBIX OTJIOXKEHHSX, YTO [JaeT BO3MOXHOCTb BECTH
leJeHanpaBJeHHbIl MOHCK cJoeB, coxepxaiuux dayHy. [lpenmy-
IeCTBA 3aXOPOHEHUH 03epHOr'0 THIA COCTOAT ellle U B TOM, YTO OHH
4acTo GbIBAIOT MHOTOCJOHHBIMH. DTO JaeT BO3MOXHOCTb MO COCTAaBY
HcKkonaemo# hayHbl MIEKONUTAIOWHNX ONPeAeaATh 1aXe HE3HAUHTE N b-
Hble H3MEeHEeHHs NPHPOIHbIX YCJIOBHIL. .

F'nasa 6

HCTOPHKO-APXEOJIOFHYECKHE METOJ bl

Apxeosiornueckue MetToabt

CyuiecTByeT MHEHHE, UYTO 03epa Chirpajd BaXKHYIO DOJb
B nponecce antponorenesa (Doluchanov, 1979). Jpesueiimne na-
MATHHKH 4eJIOBeYecKod JesrenbHocTH B BocrouHo#t Adpuke, umero-
wue Bospact 1.5—2 MJH. JieT, NpHypoUYeHbl K Geperam o3ep — 03€p
Pynoabpa (Typkana), o3eprHoro OaccefiHa, CyiLeCTBOBABLIETO
B OsnyBefickoM yuieJbe.

Hau6onee cyuiecTBerHble (OTKPBHITOTO THIA) HHKHelaJeoJHTHUe-
CKHe MeCcTOHaxoxjaeHHs EBponbl mpuypoueHbl WM K O3epHbBIM Oac-
cefiHaMm, WJIM K O3€pPOBHIAHBIM pacliMpeHusM AoauH. Hanmpumep, pan-
HenaJieosiuTHueckuiinamMmaTHuk Benrpun — Bepreuicennomw — npuypo-
YeH K TPABEPTUHOBBIM OTJOXKEHHSIM M K H3BECTKOBOMY Camnponesio,
0o6pa3oBaBLIMMCS B CHIBHO MHHEPAJH30BAHHOM O3epe B MHHAENbCKOe
BpeMs. B Toule TpaBepTHHOB 3aJeraioT apXxeoorHyeckie U aHTpoIo-
JIOTHUEeCKHEe MaTepHabl HHXKHENaseoJUTHUeCKOTO MeCTOHaXOXK/AEHHS
buabuuurcae6en (I'IP), oTHOCHMMOro K MHHAE/Nb-PHCCKOH 3MOXe.

Hauano ocoenusi uenopekom Bocrouno-EBponefickoii paBHHHBI
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OTHOCHTCSI K 3M0Xe MYCTbe, COOTBETCTBYIOILeH paHHeMYy H cpeaHemy
pangaln. [lo MHeHHIO HEKOTOpbIX Hccjenoparesedl, panuuve (Kysue-
uosa, [Ipacsos, 1982) mycTbepckue MaMATHHKH NATHPYIOTCS KOHUOM
pHCC-BIOPMCKOTO (%€M, MHKYJIHHO) MeXJeIHHKOBbsl. ['pynmna mycrbep-
cKHX namaTHUKOB (XoTbl1eBo I, Beroso u ap.) pacnosioxeHa B 10JHHE
p. Hecun B pakone BpsiHcka; 3To Haubojiee CeBepHblE MYCTbepCKHE
MecTOHAaXOXJIeHHsA. Bo Bcex CIydyasiX CTOSSHKH NDHYPOYEHbl K 03€po-
BHIHBIM pacCLINPEeHHUAM MOHM.

[TepBoGbITHBIE JIOAH LIHPOKO pacceuauch no Bocrouno-Epponeii-
CKO#l paBHHHE B BEPXHEM IaJeOJHTe, COOTBETCTBYIOLLEM CPEIHEMY H
noa3xHeMy Bangap. Camas paHHssSl pafHOYIJIePONHAs 1aTa, NMOJyUeH-
Has IJia BepXHero majeonuTta Ha Pycckoit paBuune 32 700+700 7. H.
(Kocrenku XI1, cioit 1a). HanGosbliee KoinuecTBO BepXHenaJeoJHTH-
YECKHX NaMSTHHKOB IPUXOJHTCS Ha CaMBbIi XOMOAHbIH OTPE30K Baslgai-

.cKoro oJjeaeHenust — 25—15 Teic. J1. H. KpynHbie MoCeJNeHHst 3TOro

BpeMeHH o6Hapy:xeHbl B 1oanHe Cpeanero [lona (B paiiote ¢. KocTenku
6113 Boponexa), a TakxKe B 10oJHHaX pek 6acceiina Cpennero [Inenpa.
OHM pacnoJio’keHbl B paiOHaX O03€POBHIAHBIX pacUIHPeHHH no#m.
KyJbTypHble CIOM MaMsITHHKOB MPHYyPOUEHbl K MOKPOBHbIM 06pa3oBa-
HUSIM, Pa3BHTHIM, KK NPaBHJIO, Ha aJlJIIOBHH BLICOKHX T€ppac (0GBIUHO
He HHXe BTOpoH HanmnoifimeHHo#t). Cnenyer y4HTHIBATH, YTO JOJIHHBI
pek Gacceiina JlHenpa siBJsiMCh KaHajsaMu c6poca BOJ| U3 NMPHJIEHH-
KOBbIX  6acCeifiHOB M TpeacTaBasiiu coboii uenouxku osep (Ksacos,
1975) . [Tocenenunsi, 06bIUHO pacnoyaraBliKiecsi Ha MbicaX, BAAIOLIHXCA
B Ipeje bl MOHAMbI, NMpPeACTaBAnM COO0H, IO CYLIECTBY, O3€pHbIE
nocesieHus.

B 3m0Xy MakCHMaJbHOrO MOXOJIOJAAHHS NEepPBOOLITHBIA UYeJOBeK
HCMONB30BaJ MPHPOIHBIE Pecypchl MepHIJsiuHaNbHBIX JaHAWAa(pTOB.
PacroJsioxkeHHne NoCeJeHHi Ha MbicaX, Iy0OKO BAAOWHKXCS B A0JHHBI,
MTO3BOJISIIO OXOTHTBCA B Ipefesnax 3ab0/oueHHbIX NOHM, rae, CyAs no
NaJHHOJOrHYECKHM AaHHBIM, COXPAHAJIHCh pa3pexeHHble Jeca. X03si#-
CTBO GblJI0 OCHOBAHO Ha 0X0Te (MJu Ha COGUPaHHH TPYNMOB) MaMOHTOB,
LIEPCTHCTBIX HOCOPOroB, Jollaael, 6H30H0oB. CyleCTBEHHOE 3HAYCHHE,
0COBeHHO Ha MO3JHHX 3Tanax, Wmes c6op CbefOoGHLIX PaCTEeHHH.

Oko0J10 15 Thic. JI. H., KOTJla HAYaJoCh NocJeNeJHHKOBOe MoTemne-
HHe, TaJjeoJUTHUECKHe ToceseHnsl HcuedaloT B 6acceiinax Cpeanero
Jona u Cpennero [luenpa. Bosbuioe YHCA0 CPABHHTENBHO MEJKHX
CTOSIHOK MOSIBJsIeTCS BOJH3H OCBOGOAMBUIMXCS M3-TIOJ JI€JHHKA JOJHH
pek 6acceiinos Bepxuero Inenpa u Hemana. Conocras/ieHHe pacrnoJo-
JKeHHs 3THX MaMATHUKOB C MaJjieoreorpapuyecKiMHi PEKOHCTPYKUHAMHU
(KBacos, 1975, c. 102—113) noka3spiBaeT, uTO OHH GbLIH NPHYPOUEHbI
K 6eperoBbiM 0Gpa30OBaHHSM MpPUJIEIHHKOBBIX BOLOEMOB H CKBO3HbIX
JOJIMH. BeposiTHO, 3TH CTOSIHKH GblIM CE30HHBIMH JlarepsiMi OXOTHHKOB
Ha ceBepHOro oJieHs. BONBLIMHCTBO M3 HUX CYLIECTBOBAJO B DaHHEM
JpHace u aJjjepéne.

B reuenne mnpe6opeanbHOro, 60peasbHOTO M MEPBOH MOJOBUHbI
aTJaHTHYeCKOro nepuoaos Ha BocroyHo-Epponeiickoit paBHiHE MPOHUC-
XOJMJO Pa3BHTHE ME3O0JHTHUECKHX KYJbTyp. MHOrouHc/eHHble Mmoce-
fAeHust B BocToyHO#H [lpuGasnTHke BO3HMKa/M Ha Geperax MOPCKHX
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JaryH, B AaJjbHe{lIeM OTAe/sIBLIUXCHA OT MOPSl M HPeBPallaBUIUXCSA
B o3epa. Ilpumepammu Ttakux mnoceseHudl spasiorcss [lyanu (6au3s
r. Cunny), Kynna v Hapsa (Ha ceBepHOM moGepexkbe DCTOHHH).
[Tocenenus sToro TMna u3BecTHH Takxe B IOTnanauu Ha aTnaHTHYe-
cKkoMm nobepexbe Ppanuuu, B [lopTyranuu, a Takxke Ha CEBEpHOM H
10kHOM nobepexbsix CpenuzemHoro Mopst ¥ B Kpbimy (6yxta Jlacnu).
X035CTBO MPUMOPCKHX ME30JUTHUECKUX MOceJeHUH GblJI0O OCHOBAHO
Ha oxoTe (B TOM YHCJIe HAa MOPCKOTO 3Bepsl U BOAOMJIABAOLIYIO IHUb),
pbI6HOH JoBJe H c6Ope ChenoOHBIX MOJIIIOCKOB.

B 3T0 Bpems HauuMHaeTCHd TaK¥Ke OCBOEHHE O3epHBIX GaccelHOB,
pacnoJioKeHHbIX B I1y6HHe maTepuka. [Ipumepom siBAsieTC ME30ONHUTH-
yeckasi cTrosiHka Oca, BO3HHKILAs Ha MuHepaJbHOM Oepery JlyGaH-
cKoro o3epa. MIHTeHCHBHOe OCBOeHHe yeJOBEeKOM GeperoB 03ep MpoHc-
XOUT B HEOJIUTHUeCcKYio 3noxy. Haubosee paHHUil HEOJUTHUECKHH
NaMATHUK B KOTJOBHHe Jly6aHCKOro o3epa COOTBETCTBYET cepejHHe
atnantuueckoro nepuona (Oca, pauuuiét Heoaut: 5900—5700 mer
Hasan). Pa3BuTHe HEONHTHUECKHUX MOCEJEHUH B JieCHO! 30HE MPOAO0J-
»)asoch BIAOTh 10 4000 s1. H. XapaKkTepHbIM SIBJ€HHEM 5TOr'O BPEMEHH
OblJI0 BO3HHKHOBEHHE CBAHHBIX MNOCEJEHHH B MPHGPEXHBIX YaACTAX
psiza caabonpoToyHelXx o3ep. Takue mnoceseHHs GbIJIH OGHApPYXKEHBI
([lonyxaunoB, Muknsges, 1972; [lonyxaHos u ap., 1978; MukJjsieB u ap.,
1984) B ¥YcBsaTckux osepax, B 03. Kuxkuuna, B tophsanuke Ceprtesi
psiie APYTrux MecT. X035 CTBO CBAHbBIX MOCeJeHHE 6blI0 OCHOBAHO Ha
peiGosioBcTBe u oxore (Bepewiarun, u np., 1979). Cpalinbie o3epHble
NocesieHUs1 H3BeCTHbl M Ha TeppHTOpuu 3anapHoil EBpomnmbl: B npen-
ropbsix Anbn ¥ B IOpe, rae TakHe mocesieHHsl CyILEeCTBOBAJMU HA NPOTH-
JKEHUU TMO3JHero HeoJuTa — 3M0Xu O6poH3bl. X03AHCTBO Tam O6blIO
OCHOBAHO Ha 3eMJeNeJHH W CKOTOBOACTBE.

B cepeauHe aT/aHTH4YeCcKOro MepHoAa TMOSIBASIOTCA [MOCeJeHHUS
PaHHEHEOJHTHUECKOH BepPXHEBOJIXKCKOH KyJAbTypbl B $IpocjaBCKOH,
Kanuuunckoil, UBanoBckoit o6aactsix. Han6onee paHHHe namMsTHUKH,
Hanpumep $labikoBo I, umelor parn mopsinka 6200—6400 g. H.
(Kpaitnos, 1978). CrosHku pacrnojarajich Ha OCTPOBaX-CyXoLojax
06WHPHOro o3epHoro faceefiHa, (PUKCHPYEMOro IO pacnpoCTPaHEHHIO
canponess nox ToppaAHOA 3ajexbl0 (XOTHHCKUE W Ap., 1978).

OcBoenne uejsoBekoM 03ep B GacceidHax pek CyxoHbl u OHeru
OpPOH30LLI0 B Me3soauTHueckoe Bpems (Ownbkuna, 1983). Haubosee
paHHuit naMmATHHK — Huxxnee Beperbe | — npuypouen k noiiMmeHHoMy
Top¢sHHKY 03. Jlaua. Paguoyraepoauntit Bo3pacr crosinku — 8800—
8400 5. H. CiopoBO-NbLIbLEBBIE CHEKTPBI — GopeaJsbHOro Tuna: B co-
ctaBe ayHbl npeobaanan Jjochk. Eue 6osee paHHuil Bo3pacT xapakre-
pU3yeT HaXOAKH Me30JHTHYECKOT'O THIA B CTAPUYHOM TOpP(SHHKE
B pailoHe CuHaopckoro o3epa B Gacceiine CesepHoi#t [IBunsl (Bypos
u Ap., 1972). B KoHue HeOJMTHUYECKOH 3MOXH 3AeChb INOSBJISIOTCA
cBaiiHble NOCeJIeHHs, KaK, HalpHMep, noceseHne MoaJjona, pacrnodqo-
>KeHHoe B 3a00JIOUEHHON HU3MHe K 3amafny oT 03. Boxe. Paauoyrae-
pOLHblE NAaTHPOBKH 3TOro MaMsiTHHKa Jexar B npenenax 5000—
3800 a. H.

Heckonbko 03epHbIX moceseHHH, OTHOCAIIUXCS K 3I0XaM HEOJIUTa,
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6GpPOH3bl U KEJE3HOTO BeKa, HMEIOTCS B MPeJies1ax 10XKHOro 3aypasbs.
[Moxpo6Hble HCcaen0BaHuUs], MpoBeleHHbie Ha ['OpOYHOBCKOM TOp -
HUKe, MTO3BOJIWJAN BBIAEJUTh LIECTb 3TANOB ero 3acejieHHsl, CBA3aB HX
C pa3BHTHEM JIPEBHEro 03epa.

JleTanbHble MaNHHOJOTHUECKHE U KAPIIOJOTHYECKHE HCCe0BaAHUS
YCTAHOBUJIM, YTO HAYMHas C HEOJHMTHUYECKOH 3MOXH IMpPOC/eKHUBaeTCs
AHTPOTIOTEHHO® BO3JeHCTBHE HA MPHOPEKHYIO PACTHTENbHOCTh. ITO,
B YAaCTHOCTH, BbipaxaeTcsl B PACNpPOCTPAHEHHH COPHSIKOB.

IlInpokoe HCHONB30BAHHE PecypcoB 03ep OblIO XapakTepHO s
51I0XH CPEIHEBEKOBbSI, KOTAa OCHOBY X035/CTBA COCTABJISAJIO NALICHHOE
semsienenue. Tak, cpegneBekoBoe ropojuile YKuxu Ha JKHKUUKOM
o3epe, CYasi 110 JIETONHCHBIM IaHHbIM, ObUIO 3HAUMTEJbHHIM LEHTPOM
pbI6OJIOBCTBA, 4TO O6GECIEUMBAJIO ero 3KOHOMHYECKOe IpOlLBeTaHue
B XII—XIII Bekax.

Apxeosiorudeckne MaTepHalsbl MO3BOJSIOT CYAHTb O TEKTOHHUECKHX
IBUXKeHusx Geperos o3ep. B o6/acTaX pa3BUTHSI MAaTEPUKOBBIX Oseje-
HeHMH B KauyecTBe BaiKHOTrO (pakropa 3BOJIOLHHM peabeda BbICTYNAeET
TJSLMOU30CTaTHUECKOE MOAHATHE — GoJjiee ObICTPOE B HaNpaBJeHHH
K LeHTPY MoaHuMalolleiicsi 06acT (GbiBLUIEMY LEHTPY OJIeAeHEHHs)
u Goslee Me[JIEHHOE B HalpaBJeHHH K ee nepudepun. B cuay sroro,
B 4acTHOCTH, Ha BocToke Pennockaununn (Kapemnus, JleHunrpauackas
06/1aCTh) 3€MHAS NOBEPXHOCTb HCTLITHIBAET NEPEKOC H BOJABl KPYMHBIX
03ep TPAHCIPecCUpYIOT B HAlpaBjeHHU MeNJeHHOro MOJAHSTHA, T. e.
B OCHOBHOM B IOT0-BOCTOYHOM HamnpaBieHHH. COOTBETCTBEHHO CEBEPO-
3anaiHbie 6epera 03ep OKasblBAIOTCH OTHOCHTEJbHO MPHIOAHATHIMA.
[MosToMy [peBHHE CTOSIHKH, DAacllOJOXEHHbie Ha ceBepo-3amaiHbiX
6eperax Omuexckoro, Jlagoxckoro, Cerosepa, Ilsiozepa u Apyrux
03ep, 3HAYUTEJbHO ylajeHbl OT COBPEMEeHHOH OeperoBoH JHHHH H
BBLICOKO MPUMOAHATH Haji Helf, a CTOSIHKH IOr0-BOCTOUHBIX Oeperos
MOATONJIEHH B XOJ€ MPOAOJKalollelcss TPAHCTPECCHH.

OrmeuaeTrcsi onpeaeseHHasi 3aBUCUMOCTb M@Ky BbICOTHBIM 10JIO-
JKEHHEeM apxeoJIOrMuecKuX CTOSTHOK Ha (OHEXKCKOM 03epe H HX BO3-
pactoM. MicXO/il U3 BBLICOTHOTO TOJIOXKeHHs 3THX NaMATHUKOB B. ®. 3em-
askos (1940) u H. H. T'ypuna (1961) npeasioxuad CXeMbl XpOHOJOTHH
apxeosornueckux mocenennit. I'. A. Tlankpywes (1978, 1984) mpexn-
MPHHSJ PEBU3UIO MPEKHUX XPOHOJOTMUECKHX CXeM H cPopMyJIHpOBaA
COGCTBEHHYIO CHCTEMY OMpENeJeHHs BO3pPacTa apXeoJOrHYyecKHX ma-
MSITHHKOB B paiione Onexckoro ozepa. Ha no6epexbe ozepa uM OblJI0
usyueHo Gosee 200 NamMsATHHKOB, BO3PaCT KOTOPBIX BapbHPYyeT OT
Me30JIMTa [0 »KeJIe3HOT0 BeKa. DOoJbIIMHCTBO CTOSIHOK PacloJOkKeHO
BOJIM3M ApeBHHX GeperoBblx JuHHi. Ha ceBepo-sanagnom noGepexbe
OHeXCKOro 03epa BCe CTOSIHKH TPHUIIOAHATH HAJ COBPEMEHHBIM YPOB-
HeM Ha BbIcOTY OT 3.5 10 40 M U ynaJ/ieHbl Ha paccTosiHue 10 6—7 KM OT
coBpemeHHOTo Gepera. Ha 10ro-BocTouHOM noGepekbe CTOSIHKH OOBIYHO
pacnosioXeHbt B6JIM3H COBPEMEHHOro ypoBHsi o3epa. I'. A. TMaskpylieB
HCXOAUT M3 BIIOJHE OGOCHOBAHHOrO TMPEANMONOXKEHHS O TOM, HYTO
ceBepo-3anajgHoe MoGepexnbe O3epa BOBJEUEHO B IMOC/e/E€HHUKOBOE
H30CTATHUYECKOE MOAHSITHe, CBOHCTBeHHOe Beeil PeHHOCKaHAUHU, TOrAA
KaK 10ro-BOCTO4HAs Nepudepust HaxoauTcss B 06JaCTH OTHOCHTEJIbHO
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HeGOJMBbUIMX MepeMelleHHH 3eMHOH KOpbl. JDKCTpPamojaupysi JQaHHbie
(hDUHCKHX HCCJIelOBAHHH OTHOCHTENbHO COBPEMEHHBIX ABHXKEHHH 3eM-
HOH KOpBbl, MOJYy4eHHble B pe3yJbTaTe MOBTOPHBIX HHBEJIUPOBOK,
I'. A. [TankpyueB fenaer 3aKJOUEHHE O TOM, YTO HyJeBasi H300a3a
nepecekaet OHEXCKOe 03epo B €ro cpeiHedl yacTH.

Henas o60cHOBaHHBIE MPEANOJOKEHUSA O TOM, UTO MOCJAENEHUKO-
BOE MOAHSTHE OblJIO PABHOMEPHbBIM, MIOCTENEHHO 3aMeJIsIIOCh U CONPO-
BOXKJaJ0Ch NepeMelleHneM «OCH nepekocas, I'. A. Tlankpywes npuso-
JUT pacueThbl aGCOJIOTHOTO BO3pPacTa apXeoJOTrHYeCKUX MaMSATHHKOB.
[lpu 3TOM B KauecTBe MapKHPYIOLLErO FTOPU30HTA UCIOJIb3YeTCsl BpeMs
MOsIBJEHHUS KepaMHUKH. YcraHoBJjeHuble [. A. [laukpymessiM o6uine
3aKOHOMEpHOCTH pa3sutusi 6eperoB OHEXKCKOro 03epa IpeicTaBasIoT
CYLLECTBEHHBbIH HHTEPeC U HaXOAATCSH B COOTBETCTBHH C aHAJOrHYHBIMH
CXeMaMH, COCTaBJIeHHBIMH [JIsl Pas3jiMuHbIX padoHoB PeHHOCKAHAWH.

«BplcOTHBIfI» MeToj omnpegeneHHss BO3PacTa CTOSIHOK YCHELIHO
npumensiica Ha Koabckom moayocrpoBe. [Ipu masiofi MOIMHOCTH HJH
OTCYTCTBHH KYJbTYPHOTO CJIOSl OCTaTKH (hayHbl U OpYyAHs M3 JepeBa
U KOCTH TaM OBbICTPO pa3pyllalTcs. DTO 3aTPyAHSIET OlpeaeseHHe
BO3pacTa CTOSIHOK U XapakTep OKpy:KaBlLIeidl HX NPUPOLHON Cpedbl.
Kpome TOro, B Me30JUTHUECKYIO 3MOXY KaMeHHble OPYAUS H3TOTOB-
JAJMCh MOYTH HCKJIUHTEJNbHO H3 PasHOBHAHOCTEH KBapLa M KBap-
UTa, TEXHUYECKHE PHeMbl 06paBOTKH KOTOPBIX BeChbMa OTPaHHUeHHBI.
[TosTomMy HalimeHHBIE B Me30JHTe palHOHaJbHbie (GOpMbl 06paboTKH
9TOr0 Marepuaja NpakTHUeCKH Oe3 H3MeHeHH! MpOoCyIleCTBOBaJH
B TE€YEHHE MOCJAeNYIOLUX 30X KaMEHHOrOo Beka.

BospacT apxeosoruueckoro naMATHHKa BCErja MOJIOXKEe BO3pacra
f6eperoBoil JHHHH, K KOTOpOi OH mnpuypoueH. CpeaHue 3HauyeHUs
paspbiBa BO BpPeMeHH Mexay ¢GopmMHpOBaHHeM O€peroBblX JHHHH U
BO3HHKHOBEHHEM CTOSIHOK COCTAaBJIAIIOT AJisl HEOJHTA H SMOXH PaHHEro
meraana 1.5 Teic. jer, a aasg mesonura — 2—2.3 teic. Jgetr. Ilpu
OlleHKe BO3pacTa O3ePHBIX Teppac apXeoJOTHUECKHM MeTOAOM Ha
o3epax KosbCKOTO MOJNyocTpoBa H B APYrHX paoHax 3TH MOMPaBKH
JOJI2KHBl GBITb TPHHSTBl BO BHUMAaHHE.

TecHasi cBsI3b pa3BUTHS O3epHbBIX GacceiflHOB C 3BOJICIMEN noce-
nenuit Habaopaercs wa rteppurtopud Cpennell Asun. MuTencuHOe
3acesieHue pafioHoB Hu3MeHHbIX KapakymMoB i Kb3bLIKYMOB B paHHEM
W CpeJHEM TOJIOlleHe CBSA3bIBAETCH € CYLUeCTBOBaHHEM 3/1eCh CJIOXKHOH
ruaporpacduueckot cetu. Haubosee paHHue rosoLeHOBble NaMATHUKH
3anaguoit Typkmenuu — nemepbl [xe6en u [Ham-lam-Uemwme,
HHXKHHE CJI0M KOTOPhIX OTHOCATCS K Me3onuty (Oxmaguukos, 1956;
MapkoB I'. E., 1966), — pacrnojioxkeHbl Ha I0XKHBIX OTporax xpebra
Boabmwo# banaxaH, BHIXOAAIIHX K LOJHHE ¥Y360s. MHOroducJjeHHbie
NaMATHHKH, OTHOCSILLLIHECS] K HEOJIUTY U 3moxe GpPOH3bl, OGHAPYKEHHI
B npejesax AOJMHHBI Y3605 U Ha OGeperax apeBHero CapblKaMbllLICKOTO
6acceitna (TosacroB, Kecp, 1960). Psan KpynHbiXx HeOJUTHUYECKHX
nocesieHul o6HapyKeH B Npeaenax 0XKHOA AKUanapbHHCKOH NeJbThl
(Bunorpanos, 1968). Heonutuueckne CTOSSHKH H3BECTHBI TaK»Xe B HH-
30Bbsix 3epaBuwana ([yasamoB u ap., 1966).

Ilo HepaBHero BpeMeHH Hes O NJefcToueHoBbX o3epax B Kapaky-

182

max, Kbl3bliKyMax u Ha YCTIOpTe BCTpeya/a 3HepruuHbie BO3paKeHHs,
OCHOBAHHBIe Ha AanpHOPHBIX M, KakK Telepb H3BECTHO, OULIHOOYHbIX
npeAcTaB/aeHHsAX O IPEBHOCTH H MOCTOSIHCTBE CYINECTBYIOULEro KaHMa-
THYECKOro pexxuma. MHTepec K naJieoJIMMHOJIOTHH 3THX TEPPHTOPHH
PE3KO BO3POC, KOrla BHYTPH MHOTHX, HbIHE CYXHX, 3aHATHIX COJIOHYA-
KaMH MJIM TaKblpaMH BnaaHH O6bl1 06HApYXKeH MacCOBbIH apxeosaoruye-
CKH# Mmarepuaj. PaszuTesbHOe HECOOTBETCTBHE MEXKJIY UpPe3BbluaiHO
He6JaTONPUSITHOH COBpPEMEHHOH 3KoJoruueckoil o6CTAHOBKOHW H pac-
ceJieHHeM MepBOOBLITHOrO YejqoBeKa ObLIO, B YAaCTHOCTH, OTMEUYEHO
B paiiode JIsieasikaHcko# rpynmnbl o3ep B Oxubix Kouisbikymax.
Osepo JlgpasikaH ¢ rpynno#l 6osee MeJKHX 03€D PacloJOXKEHO
CPefiH MEeCKOB BHYTPH AOBOJbLHO KpYymHOH GeccrouHoi uawu. Osepa
TSHYTCSt ABYMS MapaJjJiebHbIMH LENOYKaMH B LIHPOTHOM HampasJe-
uuu. Pasmepsl W ouepTaHUs O3epHBIX KOTJOBHH 4Ype3BbUaHHO pas-
Hoo6pasuul. Camoe GoJbiuoe 03epo, JIABAAKAH, NPOTATHBACTCH Y3KO#
MOJIOCOH ¢ 3anajfa-ceBepo-3amafa Ha BOCTOK-IOT'0-BOCTOK Ha 5.1 km.

%m JKH3HH 4esoBeKa 3Ta uacTbh Kbi3blIKYMOB He6/aronpHsATHA H3-3a
0

TCYTCTBHSI MECTHBIX HCTOYHHKOB NpecHbiX BoA. Bona, koropast noss-
JSIeTCs1 B 03epax ¢ OCeHH, coctasJsieT caoit 1.0—1.5 M, HO oHa CHJIBHO
muHepanuzoBana (mo 100 u naxe 6oaee 200 °/y). B seTHHe MecsiLbl
o3epa nepechiXaloT M Ha JHe MOABJAETCA IJIACT MJH KOPKa COJH.
[103TOMY MOCTOSIHHOTO HaceJeHHs 3[eChb HeT, H TOJNbKO OCEeHbIO NMOSB-
JSIIOTCS PelKHEe OPThl MAaCTYXOB, NMPHIOHSAIOUIHX HaA 3UMOBKY OBell.

Mexay Tem B pajioHe JIsiBisikaHckux osep B 1965 n 1966 rr.
6bIO OTKPBITO KpyNHelilllee, YHUKAAbHOE It 6€CCTOUHBIX MYCTHIHHBIX
pafioHOB CKOMNJIeHHe NaMSTHHKOB KaMeHHOro Beka. boJiee Toro, nasneko
He MHOTHe M3 3aCeJISIBIIMXCSA YeJOBEKOM B 3MOXY ME30JINTa-HeOJHTa
JeJIbTOBBIX HWJIH JOJHHHBIX PalOHOB MOryT ObiThb CONOCTABJEHBI 10
o6uJIHIO MaMATHHKOB ¢ JIsiBasikanom (Bunorpamos, Mamenos, 1975).
Ha Geperax JIsiBAsikaHCKHX o3ep GblO HalifleHO 6oJiee UeTHPEeXCcoT
CTOSIHOK H NYHKTOB C OT/J€JbHBIMH HaXOAKaMH, OTHOCSILLUMHCA K pas-
HBIM TI€DPHOJAM KaMEHHOTrO BeKa. AKTHBHOE OCBOeHHe NpHOpPEeKHOH 30HbI
Hauasoch 3Jech Ha py6exke Me3osnuTa U Heoaurta (KoHen VII—nauano
VI TeicsiueneTHsi o0 H. 3.). MHOTOYHC/IEHHOE U NOCTOSIHHOE HaceJeHHe
cyuwecrBoBasio no Il thicsiwenerus no H. 3. Tonorpadus cTOsIHOK
onpefesieHHO MOKa3blBaeT, YTO HaceJieHHe MOJb30BaJioCh O3ePHLIMH
BOJAMH H OTYACTH TPYHTOBBIMH BOJAaMH OJHKaHLINX OKPeCTHOCTEH.
CyliecTBeHHOe COKpallleHHe HacejleHus Mo 6eperam o3ep MOKasbiBaloOT
maTtepuanbl konua llI—uavana II teicsuenerus no H. 3. Bo Bropoi
nonouHe 11 TeicsiueneTHs 10 H. 3. HaceJeHHe BHOBb Pe3KO COKPaTHIOCh

(Buuorpanos, 1981). C VII mo IIl TeicAueneTHe A0 H. 3. BOXAH
JIABAAKAHCKHX 03ep Gbl/iM MPEeCHbIMH W MX CYLIECTBOBaHHe, MO Bced
BEPOSITHOCTH, HMEJIO He CEe30HHBI XapaKrep, a MpoJ0JXKaJaocCh B Teye-
HHe BCEero roja. 3TOT BHIBOA XOPOLIO COrJacyercst ¢ pe3yjbTaTaMH
M3yUYEHUsI HCKOMAEMbIX MOYB H PEJHKTOBBIX r€OXHMHUYEeCKHX 06pa3oBa-
HUH B OKPECTHOCTSX O3ep.

Apxeosiordueckue MaTepHasibl CBHIETEJNLCTBYIOT, YTO NMPECHOBOA-
Hble WJIH cojioHoBatoBoguble (1—3 r/m) o3epa BO3HMKaNH B IJIO-
BHAJIbHBIE 3M0XH BO MHOTHX BHAJHHAX CpeJHEa3’HaTCKHX MyCThiHb:
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B MbiHGynakckoit u AsikarbitMuHcKo#l B Kbisbinkymax, Cyatancaunj-
)kapckod B 3ayHrysckux Kapakymax, Bo Bmaauunax bapca-Kenbmec
u ArbliivH Ha YcriopTe. ,

M. H. Enudanos (1981) Bo enagunax Bapca-Kenbmec u Arbiitun
onHcaJ/ [IeCTb aKKyMYJSTHBHBIX Teppac, Ka)aas H3 KOTOPHIX, MO-
BHJMMOMY, COOTBETCTBYET 3Tany yBJjaxkHenus. [lepsasi Teppaca, cio-
XKEHHasl ¢ MOBEPXHOCTH BJIAXXHBIM 3aCOJIEHHbIM HJIOM, BO3BBIILIAETCS
Haj OHMLeM Bnaauebel Ha 1 M u patupyercas M. WM. EnudanoBbiM
XVII—XIX BB. Bropast Teppaca, pacmnosoxeHHasi Ha BbicoTe 3.0—
3.6 M, c/0XeHa CBeTJIO-CePbIMH TI'PY6O3epHUCTHIMH IM€CKAMH MOLIL-
HOCTbIO [0 HECKOJbKHX MeTpoB. IlofuepkHBasi mpekpacHyl COXpaH-
HOCTb OpPM MHUKpoOpesbeda — TeppacoOBUIHON MaOlIaiKK, GeperoBbIX
BaJIOB, BosiHONpHOO#Horo ycryna, — M. M. EnudanoB oTHocHT 3Ty
Teppacy K cpeiaHemy rosoleHy. K coKajeHHUIO, OH He HCIIO0Jb30BaJ
B CBOHX BbIBOAAX OOIIUPHBIA apX€OJOTHYECKHH MaTepuaJs, UMeIoLIHics
No 3TOH W APYrMM BHAalHHaM YCTIOpTa.

Mexnay tem A. B. Bunorpamos (1981) o6paTtun BHUMaHHE Ha
0COOEHHOCTH pacceJsieHUs JPeBHEro YesjoBeKa B MpejeJsiax Ioro-BoCToU-
HOro Ycriopra. B mogaBasiioiiemM GOJMbIHMHCTBE CJAYy4YaeB Me30JUTHUE-
CKHe H HEOJIHTHYECKHE CTOSIHKH paclojaraloTcs LenoykaMmu mo Gepe-
raM HerJqy6OKUX 3aJHBOB BNAJWH HJIM BHYTPH BHAAHH — MO KpasiMm
BTOPHYHBIX KOTJIOBHUH. B HacTosillee BpeMs 3TH KOTJOBHHbI 3aHATHI
COJIOHUaKaMH; T'DYHTOBblE BOABI 37eCh OGLIUHO 3aJ/eraloT HerJy6oko,
HO OHH CHJIbHO MUHEpAaJIH30BaHbl H IJf NUTbS HENpPHroaHbl. B TO Xe
BpeMsl XapakTep pacce/eHusl JpeBHero yeqoBeKa Ha YCTIOpTe HaBOJIUT
Ha MBICJIb, UTO OH KHJ Mo 6eperam BOJ0OeMOB O3epHoro THma. Kpome
TOrO, BLIPUCOBBLIBAeTCSl ONpeJeseHHasi 3aKOHOMEPHOCTb B BbICOTHOM
pacnoJoXKeH’H Me30-HEeOJMHTHYECKHX CTOSIHOK B IIpejesiax I0ro-BOCTOY-
Horo Ycriopra B uesoMm. OHH TSITOTEIOT K ABYM YypoBHSM — 100 u
120—130 m. HannoMHUM B CBAI3M C 3THM, YTO AHHUIUE BOAAMHB ArblfinH
HaXOAHTCA Ha a6CcoNIOTHOH BbicoTe OoKoJso 100 m.

U, HakoHel, mpu COMOCTaBJEHHU TeOMOP(POJOTHUECKOH CXeMbl
M. U. Enndanoa (1981) c apxeosoruueckoi kaproii E. b. BuxanoBa
oGpautaer Ha ce0st BHUMAaHHE TOJHOE OTCYTCTBHE apXeOJOTHUECKHX
NaMsATHUKOB Ha 00eUX HHXKHHX Teppacax u Booblile BO BCell BOCTOUHOU
yactu Bapca-Keabmeca. [IpuHHMas BO BHUMaHue yKa3aHHble 0GCTOS-
TEJNbCTBA, MOXKHO C/€/aTh BLIBOA, YTO B NMEePUOJ MEe30/UTa W HEOJHTa
B BOCTOYHOH YacCTH paccMaTpHBaeMOH BNaJHHbl CYLLeCTBOBAJMO OGLIHD-
Hoe, HO Heryy6oKoe o3epo. [lauHa ero nocrurana 50 km, a WIHpHHA —
30 xm. He6oabuine osepHbieé BOLOEMBl CYILLECTBOBAJH BO BHaJgHHE
Arbifind. Boabl 0o3ep O6bliH, OYEBHIHO, CJaGOMHHEpaM30BaHHBIMH.

B ropubix o6nacrsix CpenHeil A3ud TaKkKe OTMe4aercs IPUYPOUEH-
HOCTb GOJIBLIMHCTBA APEBHHX CTOSHOK M TOCeJeHHi K Geperam osep.
YesoBeK KaMeHHOTO BeKa 3acesisijl AOJuHB #U Gepera o3ep, MPOIBH-
rasgch BCe Bbllle B IOpbl BCJeJ 3a OTCTYNAOILHUMH JeIHHKAMH.

Ha ITamupe oCHOBHBIMH MaMSITHHKAMH KaMEHHOTO BEKa SIBJISTIOTCS
'OTKPbITble CTOSTHKH, MHOTHe U3 KOTOPBIX MPHYpPOUEHBl K Geperam o3ep.
TakoBbl MHOrouuc/jenHole AJNHYYPCKHE CTOSIHKH, CYlIE€CTBOBABILHE
Ha 6epery o6IIHPHOrO APEeBHEro 03epa, HCUE3HYBILIEro B CepefHHe ro-
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JIOUEHA, CTOSHKU Ha Geperax o3ep 30pKyab U CacblKKOab. Me30JHTH-
YECKHE CTOAHKH 4e/ioBeKa Gblin 06Hapyxenbl Ha [Tamupe 863K 03ep
Awnabkyab v Byayskyas Ha Boicote 3750 M, Ha 03. Kapakyab — ua
BbICOTE O0KOJO 4000 ™. Mapecrnasi crosinka OWIXOHA Ha CeBePHOM
[lamupe, pacnonoxeHHasi HA peuHOl Teppace B JOJNHMHE p. Yicy Ha
Beicote 4100 M, nmeer naruposky 9530+ 130 ner. Borathiii apxeosnoru-
YeCKHH MeTepuaJ, MoJydyeHHbIH IPH PACKONKAX 3TOH H APYTHX 03€pHbIX
CTOAAHOK, mo3posius B. A. Panosy (1971) BeIe HTb cCaMOCTOATENBHYIO
MapKaHCYHCKYIO KyJbTYpPYy, XapaKTEPHYIO A5 ME30JHTHYECKHX TOCE-
JIEHHH TOPHBIX PaHOHOB.

B wmesosnnre Ha Bocroynom [lamupe npeBHHIl uenoBek ofuTan
B CYPOBbIX MYCTBIHHO-CTeNHbIX ycsoBusix (Hwukouos, 1976). Crosaunku
OH CO31aBaJl Ha JieTHee BpeMs BOJH3H 03D H PeK, 3aHUMAJICsT OXOTOH,
pbIGHOA s1OBJIe# M COOGHPATEJbCTBOM, @ 3HMOH OTKOUEBbIBAJ HUIKE,
B GoJsiee Tensible MOJIMHBI 3amagHoro [lamupa.

CTOSIHKH 310X Me30JIHTAa W PAaHHero HeoJHTa BCTPEYalTCs Ha
Tsinb-Hlane na noGepexxbe osep Cour-Kéab u YaTeip-Kénb. B ocHoB-
HOM 3TO OTKPBIThIE U [€LlePHble CTOAHKH H HOCEJNEHHUS, PACIIONOXKEHHble
Ha BBICOKHX O3€pHBIX Teppacax. ITH CTOSIHKH ObLIH HACEJeHBl KOYeB-
HUKaMH, KOTOpble 3aHHMAJ/HCh OXOTOH, DPbIGOJOBCTBOM H CGOpOM
MOJITIOCKOB. [Ipu6pexkHble mneliepbl HCIOJIb30BANHCh B KAUECTBE
BPEMEHHBIX YKDBITHA OT HeNnorofibl, a 3MMOH YeJOoBeK OTKOUEBbI-
Ba/l BHH3, B Temible A0JuHbl Kamrapun uaum IIpuHCCHIKKYJIbS
(YmypaakoB, Buunuk, 1975; CeBacTbsinoB, IIIHUTHHKOB H ap.,
1980).

Hauano ocsoenns uesoBekoM ropubix paiionoB Tsinb-1llaus cBs-
3aHo0 ¢ 03. Hccbik-Kyab. Hau6osee npeBHuMH mNaneosuTHYeCKHMU
MOCEJIEHHSIMY HeJIOBEKA Ha ero 6eperax siBJSIIOTCH XOPOIUIO H3BECTHLIe
MyCTbepCKHe CTOsiHKH Bos6apmak u Toccop, pacrnosoxennble Ha
30—35-metpoBoii Teppace oszepa (Pauos, IOuycaanes, 1975; Ilio-
ckHX, 1981). Tlo MHeHHIO apxeosOoroB, 3T ApeBHEMIIHE MOCEJeHHS
uesoBeKa OblIM pacnonoxeHel BOIH3H Gepera osepa, 4To HaApALY
C JIpYTUMH NPH3HAKaMH YKa3blBAeT Ha BBICOKOE MOJIOXKEHHEe YPOBHS
03€pa B NepPBOH MOJOBUHE MO3JHEro IJIeHCToueHa.

Jlo cux mop HeT efMHOro MHEHHsI O XapakTepe H3MeHEeHHi YPOBHS
HMcebik-Kyasi B KoHIle muieficToleHa v HayaJe rojolesa. 3aTonjeHHas
GeperoBasi iuHHsI Ha Ty6GuHe okoa0 100 M popmupoBasac, BEPOSITHO,
B XOJIONHBIX H 3aCYUIJIUBBIX YCJOBHSX KOHHA MO3AHEro IJelcToleHa.
Ecan Kk Hell u GbIM NpPHYpOUYEHBI apXEONOTHUECKHE CTOSIHKH, TO
Tenepb OHM HaxOAfATCs MOA BoJo#. B Hauane cpemHero rosouena
YPOBEHb 03€pa CTOsl1 BBICOKO. JIO CHX MOP CTOSIHKH 3TOTO BPEMEHH
B MICCBIKKY/IbCKOH KOT/IOBHHE He 0GHAapyxeHbl. He HeKMOUeHO, OfHAKO,
UTO HX yNacTCsl HaWTH B JasbHeHIIeM, KOrja cpeiHeroJoueHOBbe
GeperoBble THHHH GyYT 10APO6HO 06Cae10BaHbl. Bo BTOPO# MOJIOBHHE
CPEAHEro W HauvaJse MO3[Hero rojolleHa YPOBEHb 03epa TaKxKe Obli
JAOBOJBHO BBHICOKHM. Ha 3TO yKas3bhlBAIOT MHOrOUMC/IEHHBIE CJEabl
NesITeJIbHOCTH Yes10BeKa, OTHOCSLIHECS KO BPEMEHH T031HEro HeONHTA,
3noxe GPOH3bI H HauaJsy XKeje3Horo Beka. HackalsbHble H306paskeHus
M norpeGeHnsl KOYeBbIX HAPOLOB MOXH GPOH3bI HAXOASITCH HA BLICOKHX
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(20—50 metpoB) Teppacax Hcchik-Kyasi u B npearopbsax (BuHHHEK,
[Tomackuua, 1975).

Bosnee nosnnne apxeonornyeckHe nNaMsATHUKH, KOTOPble B HACTOSA-
iee BpeMs 3aTONJeHbl Ha ray6uHe no 6 M, gatupyioress VI—XIV BB.
H. 3. (Bunnuk, 1963). ITonokenne MHOrouMc/AeHHBIX MOCTPOEK, 10OCA-
JIOK JlepeBbeB, KAMEHHbIX U3BasIHUI, 3aXOPOHEHHHA H APYrUX MaMsiTHH-
KOB KYJIbTYPbl JPEBHETIOPKCKOrO BpEMEHH HHXKE COBPEMEHHOTO YPOBHS
o3zepa Hcceblk-Kyab ykasbiBaeT Ha MOHHXKeHHE YPOBHsS o3epa Ha 8—
10 m Huxe coBpemennoro ([lIuutHrkos, 1980).

Haxkoneu, ussectunlii apxeosoruueckul mamaTHuk XI1I—XIV BB. —
Toccopckoe ropoauue (Bepuinram, 1952), pacnosioxkeHHoe Ha MOBEPX-
Hoctd 10— 12-MmeTpoBO# Teppacsl 10XKHOro Gepera o3epa, GblJIO HaMNO-
JOBHHY pa3mbiTo Bogamu Hccoik-Kyas. M3yuenue sToro apxeonoruue-
CKOrO MaMfATHHUKA [aJ10 BO3MOXKHOCTb ONpeJeuTh BpeMsi TocjenHei
tTpaHcrpeccuu HMcenik-Kyas, koraa ero ypoBeHb NOJHAJCS A0 OTMETKH
1620 m u o3epo npuobpeno crok B peky Uy (AnemnHckasi, bougapes,
1969; Boupapee, 1978). C nepso#t Tpern XIX croserusi, corsacHo
JOKYMEHTaJbHbIM HCTOPHUECKUM CBEJIeHHSIM, BHOBb HAuaJoCh nageHue
ypoBHa Hccoik-Kynsa, mpoposkaiolleecss 10 HAaCTOSILIEro BpeMEHH.

Takum o6pasoM, CONOCTaBJIeHHE MaTEpHAJIOB apPXeOJOTHUECKUX
HCC/eIOBaHHU B PABHHHHBIX H rOpHBIX o6nactsax CpenHelt A3uu naer
GoraThlii MaTepHaJ [/ PEKOHCTPYKLHH HCTOPUH 03€p U maJjeoreorpa-
(buYeCKUX yCNOBHH.

ApxeosioruuecKkne MeTOAbl HCCAEJOBAHHS MO3BOJSIIOT BbISBUTH
BecbMa MeJIKHe ¥ HelpOAdOJXHTeNbHble KoJeGaHHsi YPOBHS H H3MeHe-
HUSl pexxuma 03epHbix GacceiHOB. ApxeosioruyecKkasi METOIHKa BKJIO-
yaeT TLULATeJNbHOE MccaeloBaHHe reoMopdoJorui, KapTHpoBaHUe Mou-
BEHHbIX OOPAa30BaHUil U YeTBEPTHUYHBIX OTJOXKEHHI B pailOHe 03epHBIX
nocenenust (Bepewaruu u np., 1980; Honyxawos, Muknses, 1984).
Ho Hauana cucTeMaTHYECKHX PacCKONOK NPOU3BOAMTCS OypeHue, 4TO
JaeT BO3MOXHOCTb ONpPeleJUTb NpUOIU3UTebHbIE peeNbl pacnpocT-
paHeHMsi KyabTypHoro cjosi. Ha 3Tom 3rame mnpousBoxuTcs otbop
0o0paslLoB HAa CHOPOBO-NBbUIBIEBOH U PanHOYIJIEpPOAHBIH aHaJ U3kl
C LeJbl0 MpefBAPHUTENbHON NaTHPOBKH ITOCEEHHUS.

Ilpy u3yueHUH 03epHBIX NAMATHUKOB [IpUMeHsieTcsl 00bIYHas apXeo-
Joruyeckas MeTONHKa C HeKOoTopbiMH Moxudukauusamu. Packomnku
MPOBOAATCA MO KBajpaTaM C TLIaTeNbHOH ¢uKcalued apxeojoruye-
CKOro Marepuaja B NJaHe H MO BHICOTE (NyTeM HUBEJIHPOBAHHUA
BCeX CYLLeCTBEHHbIX 3J€MEHTOB c¢Jos1). M3yuaeTcss Takxke MUKpoCTpa-
THrpadus 03epHbIX OT/I0KEHUH, BMELIAIOUIHX apXeoJJOTHYecKHil maTe-
puan. Pa36opka MarepuHasa NpoOU3BOIHUTCH MO OCHOBHBIM JIUTOJIOTH-
yeckuM ropusontam. OHOBpeMeHHO ¢ pHKcalHeldl apXeoJoruyeckoro
MaTepuaJja MPOH3BOAUTCSH . U3yUeHHe CTPOEHUS TOJILIH O3ePHbIX OTJO-
JKeHHH, KOTOphle 3apHCOBLIBAIOTCS MO BCEM CTOPOHAM KBajapaTHOH
CeTKH W TilareabHo HHBegHupytorcs. Ocoboe BHUMaHHE YHaeasieTcs
tauuanbHblM MepexofaM, cjlelaM pa3MblBa, TMOJOXKEHHI0O OCHOBHBIX
CTPYKTYPHBIX 3JIeMEHTOB JHTOJOTHUYECKHX TOpPH30HTOB. B npouecce
pPacKoMmoK NPOH3BOAUTCA OTOOp 06Gpa3suoOB Ha CIOPOBO-MbLABLEBO,
JHaTOMOBBIH, KapioJorHyecKuit U pajguoyrsiepoAHblli aHasusel. [lo-
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CeAHHH naeT HauGoJsee TOUHblE Pe3yJbTaThi, KOrga ero 06BbeKTOM
FIBJISETCA TOPU3OHTA/IPHO 3aJjeraiollasi [IpeBeCHHa, 3aHHMAiollas
OMPE/IEICHHOE CTPATUTPaHIECKOe MOJOXKEeHHe, 6e3 NPH3HAKOB CMe-
LWEHUs; ee BO3pACT ONpPeeNseTCs TaKKe AEHAPOJOrHYECKHM METOLOM.
Ipu Hcenenoannu apxeosoruueckux O3€pHbIX MaMATHHKOB B 30He
TEKTOHHYECKHX NMOAHATHH 6OJIblLIOE 3HAUYEHHE UMEIOT KapTUPOBaHHe W
HUBeMpoBaHue GeperoBelXx 06pa3oBaHuil (Teppac, 6eperoseix BaJlOB)
[IpUBA3KA K HHM apXeoJIOrHUeCKHX MAMSATHHUKOB. .

B nycTeinHol ¥ nosynycTiHHON 30HAX apX€eOJIOTHYECKHE NaHHble
ABJAAIOTCA OAHUM U3 BaXKHEHIIHX CBUAETENbCTB CAMOTO takra cyuect-
BOBaHHs N1PEBHHX 03ep, MO3BOJSIOT CYJIHTb O Pa3Mepax KoH(urypa-
HHH O3EPHBIX KOTJIOBHH, YPOBHSAX, MHHEPAJH3ALNH H (asax pasBHTHA
MPEXKHAX BOMOEMOB. B TeppacupoBanubix Bnagumax, BMellaBiivHX
O3€pHbIE BOLOEMbI, OUeHb BAaXKHO YCTAHOBHTb MPHYPOUEHHOCTH AATH-
PYIOLUUX MAaMATHUKOB K TOH HJIM MHOM Teppace. B apeBHnx 03€pHbIX
KOT/IOBHHAX, PaACHONOXKEHHbIX CPeNH MECKOB, Teppachl OTCYTCTBYIOT.
31ech apxeosoru, Kak NPaBuIO, UMEIOT HeJo ¢ Pa3BeSAHHbIMH CTOSIH-
KaMH, Ha KOTOPBIX Pa3HOBO3PACTHBI MaTepHas OKA3hIBACTCS cocpeno-
TOYEHHBIM Ha OHOW o6ulell noBepxHOCTH. B 5T0M CJyyae oueHb BaXKHb
HaGJIIOeHHUsT HAa CKJIOHAX MPHGPEKHBIX S0JOBbIX ($opM — BHIsIBJIEHHe
BBICOTHbIX Mpele/OB PACHPOCTPAHEHHSI MaTepHa/da TOTO HJIH HHOMO
Bozpacra. Oco6oe BHMMAaHHe NIPH 3TOM 06PAILACTCH HA CBA3D onpeje-
JICHHBIX KaTerOpHi NaMATHUKOB ¢ BBHICTYNAIOLIUMH Ha CKJOHAX B BUNe
KAPHHSOB HCKOINAEMbIMH MOYBEHHBIMH TOPU3OHTaMH. [IpH HaAHuMM
AOCTATOYHOr0 apXEOJOTHYECKOTO MaTepHajia TaKUM IyTeM MOMHO
BbISIBHTb HECKOJbKO (has pasBUTHs o3epa.

Hcropuko-reorpaduueckue meroam

) C Haya/J0M Pa3BUTHA MHCbMEHHOCTH H reorpa@uyeckux 3Ha-
HHMK CBENIeHH O BOLHBIX 06BEKTAX CTANM (HKCHPOBATBLCS B Pa3IHUHOrO
POLa OMHUCAHWAX, HAMIHCSX, TPAMOTAX, JIETOMHCHX, reorpauyeckmnx
KapTax M Ipyrux 1OKyMeHTax, KOTOpble COAePKaT BaK Hef Y10 uHdop-
MaLHIO 10 HCTOpHH 03ep. CoBpeMeHHble MPeACTaBJIEHHUS O 3aKOHOMep-
HOCTAX H3MEHYUMBOCTH YBJAXXHEHHOCTH MAaTepHKOB, O KOJeGaHHAX
CTOKa peK W YypOBHEH O03ep B 3HAUHUTENBHOH CTeNneHH pasBUANCH
Ha OCHOBE M3YYeHHMS HCTOPHYECKHX JOKYMEHTOB.

MHorue BblIaIOLIHECS YUeHbIe HCIIO/Ib30BAJH HCTOpHKO-reorpagu-
HECKHE NOKYMEHTbl /IS HCCJENOBAHUS 3aKOHOMEPHOCTEH M3MEeHeHHS
MPHPOMHBIX MPOUECCOB. M3yuenue HCTOPHUECKHX HCTOYHHKOB, B KOTO-
PBIX OTPAXKEHO COCTOSIHHE 03€P B pPas/juuHbie MO OOBOTHEHHOCTH
SIOXH, 1aJ10 BO3MOXKHOCTb ONpPeNeNHTD NPOAOIKHUTENLHOCTD nepHoa0B
OGBOLHEHHOCTH 03€P H PeK W HX nepecbixaHHH, BhIIBHTb KBA3HPHTMH-
HECKHE MyJbCAIMN HX YPOBHeH, 06YCIOBJEHHbIE KOJEGAHHSIMH KJH-
MaTa Ha GOJbIIMX TePPHTOPUAX.

B Poccuu eute 8 XVIII 8. BIIepPBbI€ GLIJIO OTMEUEHO CYILEeCTBOBAHHE
UHMKJIHIHOCTH B HAMO/NHEHHH W YCbIXaHHHM CTENHBIX 03ep Cubupn.
Akanemukom H. T. I'MesnHbIM Ha OCHOBe 0GOGLIEHHST HCTOPHUECKHX
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W pacnpoCHbIX CBENEHHH, a TakxXe COOCTBEHHbIX HAOJIOAeHHMHA Haml
YPOBHSIMH cTenHbiXx o03ep 3anagHoit Cubupu Obl1 crenaH BBHIBOJ
O CYLIeCTBOBAHHMU IMPHPOJHOTO LMKJA B YPOBEHHOM pexHMe 03ep
JUTHTENbHOCTBIO 0K0Jio 35 jieT (15 et — HuU3KuH ypoBeHb u 20 jset —
BbICOKH#) . AHAJ/IN3 HCTOPHUECKHX CBefleHUl 06 o3epax IOxxHoro ¥pana
v tora 3anaanoi Cu6UpPU B COMOCTABNEHHH ¢ COGCTBEHHbIMU Hab 101e-
HusiMu nossoaua Il. Tlaanacy npufiTh K TakKOMy ke 3aKJIIOUEHHIO.
WM Takxke GblJIO OTMEYEHO CYLIeCTBROBAHHE IIHKJHYHOCTH B OGBOIHEH-
HocTH 03ep u Gosor. A. @, Mugnengopd (1870) 06061iun o6uIHpPHBIH
JOKYMEHTaNbHbIH U pacCclpoCcHbii MaTepuan no reorpaduu 3anaaHol
CubupH, B YaCTHOCTH TO H3MEHYMBOCTH KJUMaTa ¥ HCTOPHHU 03ep
Bapa6uncko#i Hu3meHHocTH U KynyHaAHHCKOH paBHUHBI, Cles1a] BBIBOJ
0 YepellOBAHHM CYXHX H BJAXHbIX NMEPHOZOB H CBS3AHHBIX C HHUMH
HU3KHX H BBICOKHX YDOBHeH BOABI B 03epax.

Hau6osee u3BecTHbIe HCCE10BAHUSA B 00J1aCTH BBISIBAEHHSA LHKJIH-
YeCKHX 3aKOHOMepHOcTe#l B pas3BHUTHHM INPHPOJAbl ObLIH IPOBELEHDI
3. A. Bpuknepom (Briickner, 1902). Ha ocHoBe uayuenusi passoo6pas-
HBIX HCTOPHUECKHUX H reorpaduueckHx MaTepHasoB, a TAKXKE aHAAU3a
JaHHBIX 06 aTMocdepHbIX Ocaakax M TeMIepaType Bo3jayXxa HM 6blia
BLISIBJIEHA KJHMaTHUecKasi MepHoAHYHOCTb, NPOSBASAOIAACT B KOJe-
6aHNAX aTMOCHEPHBIX OCAIKOB H H3MEHUHBOCTH YPOBHeH 03ep cpenHel
APOAOJKHUTENBHOCTBIO 0KOJI0 35 JieT (oT 25 mo 45 set), moayuuBuias
Ha3BaHHe «UHKJ BpukHepas.

A. H. BoefikoB (1901), paccMoTpeB mpoueccs H3MeHeHHs ypoBHeH
ozep 3anmagHoit Cubupu, Kasaxcrawa u Cpennelt Asuu, mogoiuen
K BbiICHEHHIO MPHUHMHHBIX CBsi3€H, BBI3BIBRIOLIHUX 3TH KOJeOaHus, H
MOKa3aJl KayeCTBEHHYIO 3aBHCHMOCTh YPOBHeil CTENHbIX 03€p OT KOJIH-
yecTBa aTMOC(EpHbIX OCaJKOB.

B cBoux ob6croarenbubix paborax JI. C. Bepr (1905, 1908, 1929,
19346, 1946) 3a/0KU OCHOBBI CPABHUTEJBHOTrO o3epoBemenusi. OH
LIHPOKO HCITOJIb30BaJ HCTOPUYECKHE NOKYMEHTHI AJ5T PACKPBITHS] HCTO-
PUM TaKuX KPYIHEHIIHX o3ep apuiHo#l 30Hbl, Kak Apan u Kacnuil,
banxaw u Mcenik-Kyaeb. JI. C. Bepr nokasaJ, 4TO OCHOBHOM MPHUHHOH
H3MEHUYHBOCTH YPOBHS 03ep SABJSAITCA KJIUMaTH4YeCKHe KoJeGaHUs
LUKJIHYECKOrO XapaKkrepa. AHa/M3 HCTOPHUECKUX JOKYMEHTOB U CTa-
PHHHBIX reorpaduyeckKux Kapt naja BosMoxHoctb JI. C. Bepry (1905)
nokasaTb, uTo ycbixanue Cpennell Asuu, 0 KOTOPOM BeJjiach OCTpasi
JHUCKYCCHSl, HE€ SIBJSeTCH OZHO3HAYHO HaNpaBJ/eHHbBIM [IPOLECCOM,
a ecTb JHUWDb 3acyllanBas $asa B UHKJAMUECKOM PA3BUTHU TMPUPOIHI,
4TO B NMPOLJOM ObIBANH SMOXH BJa)KHble W 3acyuiiuBble. OCoGeHHO
y6enuTeibHbLIM NpHMepoMm siBssieTcss uctopusi Apasa (Bepr, 1908),
B TeUeHHe KOTOPOH yepea0oBaiCh IEPHOAB! NJUTENbHBIX TPAHCTPECCHH,
NpH KOTOPbIX BO3HHKaJ CTOK B CapblKaMbIICKYI0 KOTJAOBHHY, H
BeCbMa 3HAUYUTE/bHBIX perpeccuii, 06yc/0BJEHHBIX KOJeOAHUAMH KJIU-
MaTa U yBJAXKHEHHOCTH.

B pa6ote «YpoBenb Kacnufickoro Mopst 3a HCTOpHUECKOE BpPEMS»
(1934) J1. C. Bepr, ucnosnb30BaB OIPOMHOE KOJTHYECTBO HCTOPHYECKHX
HCTOYHHKOB H KaprorpadHuyecKdiX MaTepHaJjoB, PEKOHCTPYHPOBaJ
ucropuioc Kacnus or autuusHoro Bpemenu no XX B. B atoit pabore
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[TOKa3aHo, YTO 3a MOC/IeNHME [Be ThICSYHM JeT ypoBeHb Kacnua

IONHUMAJICS BbllEe aGCOMIOTHOH OTMETKH MHHYC 22 M; HAMBHICHIH
YPOBEHb 6bli OTMeueH B nepuoj ¢ cepemunnl XVIII o wauana XIX i
3a nocnennue uetbipe Beka (zo 1934 I.) YpPOBeHb ueTelpe pa3
OmycKaJICsl HUXKe OTMETKH MHHYyc 26 M. Caenyer MMOJ4YEePKHYTb, uT
CNOPHbLIA BOMPOC O mpupoae KoneGauui yposus Kacrus JI. C. bep
PELIal B MOJb3Y KNMMATHYECKMX MPHYHH, KOTOPble OGYCJAOBAUBAK
H3MEHYHBOCTb aTMOCHEPHBIX OCAJKOB H CTOKA PeK H HMEIOT LHKJHYE
CKHH XxapakTep.

CymecrBeHHoe pasButue umeu JI. C. Bepra nonyunau B paGora
A. B. Illnuthnkosa (1953, 1957, 1969, 1973), koropbiii 06061uH.
AaHHblE MHOTOUHC/ICHHBIX aPXHBHBIX, THTEPATYPHbIX U Kaprorpaguue
CKHX HCTOYHHKOB. O COCTOSIHUH OGBOJHEHHOCTH 03€p H H3MEHUHBOCT|
APYTHX KOMIIOHEHTOB reorpaguueckoit cpeast Espasun. UM 6biin uc
C/1€I0BaHbl, 00OOIUEHbl H COMOCTABJEHBH C HUCTODHYECKUMH MaTe
PHaJaMH psSiibl HHCTPYMEHTAJbHbIX HaG/IIOfeHHHl Haj CTOKOM pex
YPOBHEM 03ep, TeMnepaTypoll BO3ayXa M ocagkaMu. B pesyabTaTi
GBbUTH BbIsIBJEHbI PUPOLHDIE MK/l PASTUYHON AJIHTENbHOCTH B ypo
BEHHOM pexXHme KpymHbiX o3ep Epponwl, Huxxuero IToBosmxbs, 3a
nagHo#t Cubupu u Cpenneit Asun. Oco6eHHOe BHHManue GbLIO yie:
JeHo pexumy Kacnus, Apana, Banxawma, Anakons u Hcenik-Kyas
A. B. WuutHukos (1957, 1973) nokasan oruernuBoe mposiBaeHHe
BHYTPHBEKOBOrO, BEKOBOTO H MHOTOBEKOBOTO LIHK/IOB B HCTOPHH o3ep.
Ha ocHose storo marepuana on paspaboTan TEOPHIO H3MEHYHBOCTH
YBJIaXHEHHOCTH MaTepHKOB CeBePHOro MosyapHsi,

Hasi ocseltenust uctopun osep ora 3anannoit Cubupu u Kasax.
crana A. B. IIuuTHUKOBBEIM Gbis0 poaHasH3HPOBAHO GoJiee MATHCO1
apXMBHbIX, JIHTEPATYPHBIX M KapTOrpapuUuecKHX HCTOYHHKOB, CO-
AepXKaBUINX HHDOPMAUHIO O cocTosiHuM 150 o3ep HauuHas ¢ XVI B.
M 6blna MOCTpOeHa nuarpamma, OTpaxaiollas 3aKOHOMEpPHOCTH
BHYTPHBEKOBOH M3MEHUHBOCTH COCTOSIHHSI 03€p, pacCUHTaHA npoaoa-
KHATENbHOCTb MAJIOBOAHBIX H MHOTOBOAHBIX IIHKJIOB U TIOKA34HO nposs-
JIeHHe UUKN0B Bpukuepa B yposennom pexume o3ep. PesyabraThl
MCCICNOBAHUH, KPOME TOrO, no3Boauau A. B. LIIHUTHHKOBY BhISIBHTS
TEHACHILMH CBEPXBEKOBOH H3MEHUHBOCTH (pHuc. 19), uTo umeer CyliecT-
BEHHOE MaJsieoreorpauyeckoe U MPOrHOCTHYECKOE 3HAYEHHE.

Haraanublii npumep ucnonbsosanus KapTrorpagpuyeckux martepua-
JI0B DASHBIX JIET A5l H3YUCHHS HCTOPHH 03€D H PEKOHCTPYKUHH HX
BOJHOTO GaJjiaHca npeacTaB/isieT co6oi COMoCTaBaeH e KapT Oaccelina
03. £m:vr¢ BolosiHenHoe A. B. IHUTHHKOBBLIM (1982). Ha kapre
1787 r. paiion 03. Uansl H300pa’keH B NEPHUOL MOBbIILIEHHOM yBJlaXKHEH-
HOCTH, KOrla CYlLeCTBOBAJIO HECKOIBKO KPYIHBIX, COeIHHEHHbIX Mexay
co6oii 0sep - Uansl, A6biwkan, Cymbi-UeGakap u np. (puc. 20),
obuiasi mowanb KOTOPhIX gocThraja 10— 12 Tpic. km?. ITH osepa
ObIIH HACTOJIBKO GOraThl pPLIGOH, YTO €10 cHaGKalu MHOrHe ropoaa
3anagnoit n Bocrounoit CuGupn Britots 10 HUpkyrcka. C 1830-x rozos
Haua/oce mocrenenHoe yceixanne 6accefina 03. Yausl. B 1930-x rogax
IJollanb ozepa yxe He npesbiwmana 3200 km?. Ha mecte OrPOMHBIX
ozep A6bimkan u Cymbl-UeGakibl COXPAHHJIUCDh JIHUIb HEGOMbIlHE

189



™ m g
M “, i a
HOoeg-1. \
o [ [N N/ \
I /
- / { / \ \/
Mang- n\ /\ Nd
Eodse | | _ "
i \*ﬁ e g o1 .W.w > |
_ | [ [T ] I
1700 1750 1800 1850 1900 7950 1980

Puc. 19. BuyTpHBeKoBasi M3MEHUHBOCTb COCTOSIHHSI O3€p PaBHHHHOIO NHTaHHUSA I0Ta
3anapuoit Cubupu u Kasaxcrana B XVIII—XX Be. (IlluutHHKOB, 1976).

YyacTKd KpHBOW, JaHHBE CIVIOWIHON JHHHEH, MPOBeAeHbl HA OCHOBE HAHHLIX BOJOMEpHBIX Ha6-
JIOIeHHH.

03€pKH C CHJbHO MHHepaJn3oBaHHOH Bojpoi. B 1970-x rogax 60.b-
IHHCTBO 03ep B 6acceifiHe 03. UaHb! BBICOXJ/IO MOJHOCTDIO, a MJIOIIA[b
03. Yanbl cokpaTuaace ao 2100 xm2

Bce 370 oTpaxaJfio MHOTOBEKOBYIO HANPABJIEHHOCTb U3MEHUYHBOCTH
obuieli yBaaxkHeHHOCTH. OfHaKO, KakK MOKa3aHO HCCAELOBaHHAMH
A. B. lllnutaukora (1957, 1969), Ha npoTskKeHuu nocjaefHux 250 et
MUMeJIH MEeCTO TaKXKe BHYTPHBEKOBble TPAHCTpPecCHBHble (as3nl — me-
pHOIbLI TOBBIIIEHHON yBjaxHeHHocTH (B 1710-x, 1750-x, 1790-x,
1820-x, 1890-x, 1910—1920-x, 1940—1950-x u 1980-x roaax). Bo
BpeMsi 3TUX (a3 «cHucrema 03. HaHbl B H3BECTHOH Mepe BOCCTaHAaBJIH-
BaJla CBO€ CYILIECTBOBaHKe, HO C Kaxa0#i ¢a30il Ha Bce 60Jiee HU3KOM
ypoBHe» (Iluutnukos, 1982, c. 30).

[lennefimuit Mmatepuan 6bi1 mosyueH A, B. IluutuukoseiM (1980)
NpY H3yYEHHH apXeoJOrHUECKHX M HCTOPHYECKMX JaHHBbIX O KoJeba-
Husix ypoBHsi 03. Ucebik-Kyap u apyrux ozep Tauwb-lllans. [1pu usy-
yeHnd wuctopuu o3zepa Hcebk-Kynab #M Gblim mpoaHaJH3HPOBAHBI
JIpeBHHE KMTAaHCKHe KapThl, HA KOTOPHIX B 3moxy ¢ 206 r. 10 H. 3. 1o
9r. H. 5. Ucebik-Kynb nokasan uMeoum ctok B p. Uy; 310 MorJio 6biTh
TOJILKO B TOM Cjydyae, ecjH ypOBeHb o3epa OblJl He MeHee 4yeM Ha
12 M BbiLie coBpemenHoro. MccnenoBanue pasHoro poia HCTOPUUYECKUX
JOKYMEHTOB H apXeoJIOrH4ecKHX MaTepHasoB J[ajo BO3MOXKHOCThb
A. B. LIHUTHUKOBY NMPUHATH K BHIBOAY O JJIMTEJbLHOM PErpecCHBHOM
cocrosinuu o3epa co I1 mo XVI Bek H. 3., Korna ypoBeHb 03epa 6bli He
MeHee yeM Ha 6—8 M HHIKE COBPEMEHHOrO, YTO MOATBEPXKIEHO He
TOJILKO apX€0JIOTHUECKUMHU 1aTHpOBKaMH (YMyp3akoB, Bunuuk, 1975),
HO ¥ COBPEMEHHBIMH METOJAMH PaJHOYIJIepOAHOr0 AAaTHPOBaHUS 00-
pasuoB ApeBeCHHbI, TOAHSITON H3 MOCTPOEK, HbIHE 3aTOMJIEHHBIX BOJIaMH
o3epa (Hanpumep, «JIsopeu Tumypa» — 59050 /TA-926/, 570+ 40
/TA-936/).

HM3yuenne reorpaduyecknx kapr XVII—XVIII BB., rae 03. Hccbik-
Kysb n3o6pakeHo uMewuM CTOK, Hapsily ¢ IPYTHMH HCTODHUECKHMHU
mMarepuajiaMH, TAKHMH Kak NyTeBble 3aMETKH H IHEeBHHKH, KOTODhle
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Puc. 20. Conocrassenne kapT Gacceiina o3. Yansi (IIsuruukos, 1982).

I — cxema no kapte KoaniBanckoro HaMmecTHuyecTBa, 1787 r.; Il — cxema no kapre 20-x rogor
XX B.; IIl — cxema no reonoruueckoit kapre 40-x rozos XX s.

OCTaBHJIM NyTeleCTBeHHHKH Havasa XIX B. — By6eHkoB u ap., naau
OCHOBaHHe BBbIAG/IHTbL MEPHOJ BHICOKOH TpaHcrpeccHH osepa B XVII—
XVIII BB., Korza ypoBeHb 03epa BHOBb AOCTHIaJ nopora CTOKa.
Onuako yxe B nepsoit Tpern XIX B., no HCTOPHKO-Teorpaduueckum
marepuasnam II. TI. Cemenosa-Tsu-Illanckoro, M. U. BeHiokoBa H
ApPYyrHX, Hauanock paso6uenne p. Uy u 03. Uccoik-Kyab u nageuue ero
ypoBHsi. C 1926 r. ator mpouece dukcupyercs YK€ HHCTpyMeHTaJlb-
HbIMH HaGmionenusimu. A. B. luutnukos (1980, c. 37) npuwen
K BBIBOJY, YTO «KPYIHbIE AJIMTEJbHblE KOJeGaHusi ypOBHS 03. Mcchik-
Ky/ib. .. reHeTHYecKH CBsI3aHBI C NMPOLECCAMH MHOTOBEKOBOH H3MEH-
YMBOCTH OGluel YBJIaXKHEHHOCTH MaTEPHKOBY.

I1pu anannse ucropuueckux MaTepHaIoB, KacalOUWUXCH COCTOSHUS
03ep, HeO6XOAUMO 06pallaTh BHHMAHHE Ha KOCBEHHbBIE JAHHbIE O KJAU-
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Mare, O COCTOSIHHM BOAHBIX OGBEKTOB, O BOJHOCTH P€K H 03ep, HX
JIeIOBUTOCTH, CPOKAX 3aMepP3aHHs H BCKPBITHSA BOLOEMOB, 06 aHOMaJlb-
HbIX SIBJIEHHSIX B NMPHUPOJE, TAKMX KaK HABOJHEHHS U NepecbixaHue
o3ep U pek M T. A. IlonoGHble naHHBIe TO3BOJSIOT 3HAUHUTEJbHO
JOTOJIHUTL  PSAbl HHCTPYMEHTaJbHbIX I'HIPOMETEOPONOTHUECKUX
Ha6aogenuil, BBLIATH 3a WX BpeMeHHble DaMKH M C JOCTATOYHOH
CTENeHbI0 JOCTOBEPHOCTH CYIHTbh 006 HCTODHUHU 03ep.

OTpaxeHHe UCTOPHH 03ep B UX HA3BAHUAX

J1J151 OTHOCUTENbHO HeGOIbLIHX OTPE3KOB BpEMEHH — TOpPsLKA
HECKOJIbKHX COTeH JeT — MPH BOCCTAHOBJIEHHH HCTOPHM 03ep MO-
’KeT 6biTh YCHEUIHO HCI0JAb30BaH TONOHMMHUeCKHH aHanu3. Haspanus
03ep SABJSIOTCA HOCHTENSIMH LEeHHOH HH(POPMALHU HCTOPHUECKOTrO,
reorpaduueckoro u cyry6o JUMHOJOTHYeCKOro xapakrepa (Myp3aes,
1969). Haubosee neHHbiMU ABJAAIOTCH HA3BaHUs, cojepKallike cBele-
Husl 0 GopmMe U BeJiMUMHE 03€p U O CBOHCTBAX 03epHBIX BoA. Hanpumep,
B CeBepHom KaszaxcTaHe y o3ep BCTpeyaioTCsl TaKWe Ha3BaHHS, KakK
Hourenek — kpyrJoe, KuiukeHe — maneHbkoe, CYJABIKOJAb — IMOJHO-
BoaHoe, CabGaHabl — MblIbHOEe (M JEHCTBHTEJIbHO, €r0 BOJBI LIeJou-
Hele), CayMankosab — KHCJIOE H T. I.

B apuaHo#i 30He H3MeHeHUS pa3MepOB O3ep U KauecTBa HX BOJ
OTMeyaloTCsl Ha NPOTSXKEHUU KU3HH OJHOTO-IABYX NMOKOJIEHHH, UTO H
¢ukcupyercs B H3MeHeHMHM Has3BaHud osep (pyxusun, 1970).
3anacel M KayecTBO BOJ MMEIOT XXH3HEHHO BajKHOe 3HaueHHe MJIfl
HapOJOB, HACEJSAIOUIUX 3TH PaHOHbBI, UTO U 06BACHSAET CaMoe TPHCTaJb-
HOe BHHMMaHUe K CBOHCTBAM o03ep, obecleudBast TOMNOHHMHUYECKHH
«MOHHTOPHHT» HX COCTOSIHHUS.

B kauecTBe npumMepa paccCMOTPUM XapaKTep 3BoJonik 03ep CeBep-
Horo KasaxcraHa, BOCCTaHOBJIEHHbIH Ha OCHOBE aHa/M3a Ka3aXxCKHX
Ha3BaHUH o3ep. BBUAY TOrO, UTO TIOPKCKHUE A3BIKH, OMHUM H3 KOTOPBIX
SIBJASIETCS Ka3axCKUM, 6au3ku Mexay coGoi, BoisiBieHubie B Kasax-
CTaHe 33aKOHOMEPHOCTH MOTYT ObiTb NpPOC/JEXKEeHbl BCIOLY, TA€ KHUBYT
Hapoabl, TOBOPSILYE HAa TIOPKCKUX f3biKax, — oT dkytHu no Typuuu.

Huxe mpuBonHTCH KpaTKUH CNHCOK Ka3axCKUX HasBaHui 03ep,
NpHOGPeTIINX 3HAUEHHE JHUMHOJOTHUECKHX TepMHHOB ([lpyXuHuuH,
1970, 1980).

Tenus — mope, Goabiioe o3zepo. IlpecHoe MM cOneHOe 03epO CO 3HAUMTENbHOH
MJIOLAABIO X OTHOCHTENbHO MasIbiMU riy6uHamu. KorioBuHa o6bIyHO MesiKasi, IJI0CKas.
Beperam cBoficTBeHHb aKKyMAJsTHBHble Geperosbie ¢opmbl. IluTanue nopsemnoe u
MIOBEPXHOCTHOE.

Koas, keav (TYprM., y36., KUpr., Tatapck.), eeab — (3axkaBkasbe), Kioeab (SIKYTCK.) —
BCE 03HAYAIOT B MEPEBOJE <03ePO», IPECHOE WJIH COJIeHOE, PA3JIMYHEIX pa3mepos, obsa-
jamoliee XOpoIIO BbipaBGoTaHHOH 03epHOH KOTNOBHHOH. Deperam cBOACTBEHHB Kak
aKKyMYyJASITHBHBlE, TaK H abpas3HoHHbIEe (OPMBL.

Ty3 — cogb, COJIEHOE HJIM CaMoOCafoyHOoe 03epo; (OPMbl KOTJIOBHHBEI Pas3jnuHbIe.
Bepxuefi uacTH KOTJIOBHHBI OGBIYHO CBOHCTBEHHB abpa3uoHHble GeperoBble (GOPMBI,
HUXHel — akKyMyasiTuBHble. [IpeoGianaer xeMoreHHOe OcaIKOHAKOIJICHHE.

Kax — rpsisb. Bpementsiit Bogoem co cia6opasButoil pacTHTENBHOCTBIO, B GOJb-
IIMHCTBE CJyYaes BHICHIXAIOUMH JIETOM H TOKPHIBAIOIHACA HECIVIOMIHOMA KOPKOH cOsel.
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B nmpouecce BBICBIXaHHS 9aCTO NpeACTaBJsieT COGOH OGMUPHEE H TNYGOKHe CKOIJIEHHSI
KHAKOH M MOJNYKHIAKOH I'psiu.

Cop — B HasBaHusAX 03ep BCTpeYaeTCs TaK XKe 4acTo, KaK H «KaK», W NpHHIH-
AHaJbHBIX PA3JMuMil MeKLYy HUMH He OGHADYXKEHO.

Kona — osepa, nauGosiee Goratbie pacTHTENBLHOCTHIO.

Tomap — KouKa, uypban — KOUKOBaToe GOJMOTO.

Budaux — menkuii BogoeM, NUTaeMell aTMOCHEPHBIMH OCaJKAMH, TAJbIMH CHErO-
BbIMH BOJAAMH M COJepXKawKil TOAbKO NPECHYI0 WY CJiaGOMHHEPaIU30BAHHYIO BOLY;
JIeTOM LEJIMKOM 3apacTaer JYroBOH pacTHTENbHOCTHIO.

Takeip — rosoe mecro. B nasBaHHsAX 03ep BCTPEUAETCST PEAKO, HO ITHM TEPMHHOM
ompeaessioTest OGLIHPHBIE MJIOCKHE JHHIIA KOTJOBHH Bhicoxmux osep. . C. Kopxun-
ckum (1930) ycTaHOB/EHO, 4TO TAKBIPL! SIBISIOTCS BPEMEHHBIMH O3€PHBIMH BOLOEMAMH.

Kaxablfi TepMuH ompejiesisier 0co6blfi THN BOJOeMa H OMUCHIBAET
€ro COCTOSIHHE B ONpEAE/IeHHbIH NMEepHOA BpPeMeHH, a HAa3BAHHA THNA
Bunaunkkonn, ‘Tomapkoab, Teuuskoab, Tyskosab, TakblpkoJab yKasbl-
BAIOT Ha MePEeXOf 03ep M3 OLHOrO THIAa B LPYroii.

Ha ocHOBe TONMOHHMHMYECKOrO aHalM3a Ka3axCKUX JIHMHOJOTH-
4eCKHX TEPMUHOB ¥ onupasich Ha BuiBoAbl J1. C. Kopxkuuckoro (1930)
06 o6pasoBaHuH 03epHBIX KoToBHH W A. B. IlluutHukosa (1957)
O LHKJIHYHOCTH KOJIeGaHHH YBIaKHEHHOCTH, MOXKHO BOCCO3[aTh CXEMY
3BOJIIOLIMM O3€P W O3€PHbIX KOTJIOBHH, BO3HHKIIHX B Pe3yJabTaTe
COpOBOH pedasiuuu.

[leppanauanbHOe MOHMKEHHE pesbeda — TaKbIPp — MOCPEACTBOM
COpOBOH gedALMH MOXKET YrIy6asiTh CBOE AHO, 06pasyst TeM CaMbiM
O3€pHYI0 KOT/JIOBHHY. B ¢BA3M ¢ moHUKeHHeM 6a3uca 3pO3UM HAUMHAeT
pa3BHBaTbCs MeCTHas rujaporpaduueckass ceTb, obecleunpaollas
NnocTynjeHue BOAbl B KOTJ0BHHY. [Ipum onpenenennom coueranuu
TIPUXO/HOM uacTH BOJHOro 6ananca (cToka ¢ Bogoc6opa) u packoaHoi
(McnapeHust ¢ BOAHON MOBEPXHOCTH) BO3HHKAaeT 6ojee HJIH MeHee
yCTO#uHBLIA BoAOeM. Takblp CTAHOBHUTCS BOLOEMOM BO BpeMsl 10Xk AeH
M MepechiXxaeT B MNpoMeXyTKax Mexay Humu. [Ipouecc copoBod
AeJIsiMY BO3MOKEH TOJbKO NMPH BbICHIXaHUH JHA TAKbIPa, a B epHO
CYLI€CTBOBAHHMSA TaKbipa Kak BOJOeMa OH Npekpaliaercs. B Teuenue
TEMJIOr0 Ce30Ha TAKbIp MOKET CTAHOBUTHCH BOJAOEMOM HECKOJIBKO Pas.

[To mepe yray6./ienua gHa TAKbIPa U Pa3BUTHsI TMAPOrpadUUecKoi
CeTH OH BO BJIa)KHbl€ CE30HBl TOfa CYIIEeCTBYET B BHAE BOJAOEMA,
a B Cyxue — mepecbixaer. Eule Gosbliee pa3BuTHe rUApOrpadUuecKoi
CeTH MPHUBOJHT K TOMY, UTO MepechiXaHHe TaKbipa, a CJIeiA0BaTe/]bHO, H
yray6JieHue ero iHa npoucxoasT Bce pexe. [Ipu nocratounoil rny6une
KOT/IOBUHBI ¥ 3aMO/JTHEHHH €€ BOJOH BO3HHKAET 03€po, OnpepessieMoe
TEPMHHOM «KOJib». Pa3BuTHe Takbipa MoxeT MOHTH U NO APYyromy
NYTH: €C/1¥ B MePBOHAYANbHOM MOHHXKEHHH CO3AafyTCsl 6JaronpHusT-
Hble YCJIOBUSI AJA MOSABJEHHS PaCTHTENbHOCTH, TO oOpasyercs Ie-
PHOIHMYECKH BHICHIXAKO1lEE 03epO, ONpeae/IeMOe TEPMUHOM «GHAAHKS,
KOTJIOBHHA KOTOPOro He yray6Jisiercs.

B nepuon cyliecTBOoBaHHsSI BOfOeMa Ha [HE KOTJOBHHBI HaKarH-
BAIOTCSl TEPPUTEHHBbIE, XeMOTEHHbIe MM OPraHOTE€HHbIE OCAIKH; 03ep-
Hble BOJbl TepehOPMHPOBLIBAIOT KOTJOBHHY, Ha €e CKjAOHax obpa-
3YIOTCsi a0pa3HOHHbIE H AKKYMYJSATHBHEIE Geperosbie GopMbl, a B BOA-
HOM Macce HakamMBalOTCA cofn. C MOHHKEHHEM YBJAXKHEHHOCTH
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YBE/HIHBACTCS KOHUEHTPAUMS COseH, a MPH AajbHef e YChIXaHHH
BOLOEM MOXET CTaTh CAMOCA/IOUHbIM, H B Pe3yJbTaTe obpasyercs ewe
OAMH THII 03ep — «Ty3».

[Tpu ycbixannu osepa moryt o6nasxurbes KHIKHE HJIM TIOJY KUIKHe
HJIBL, chm_um TaKOH CTafMM HA3BLIBAIOTCS <«KAK» WJIH «cop». [lpu
AJIbHEHLIEM YMeHbLIEHHH YBJIaXKHEHHS U 1eaALH 1 03€PHBbIX oTIoKe-
HHH MOXKET ONATb BO3HUKHYTb TAKbIP. B CTOUHBIX 03epax NnpH HU3KOM
MHHEpaIH3aLHK 03ePHBIX BOJ BO3MOXHO 3apacTaHue o3epa («komnas)
Kax npepenbnas crenenn 3apaCTaHdst H HAKOMJEHHS OTJIOKEHU
PACTHTEJbHOTO NPOHCXOXKAEHUS] BO3HUKAET «TOMAap».

Tonouumuueckuit meron H3YUCHHA HCTOPUH 03€p TOKa MpUMeHs-
€TCs1 HEOCTATOYHO WHPOKO, HO HE MOAMEIKUT COMHeHHIO, 4TO, Gyayuu
HCIIOb30BaH, OH MOXET 1aTh UEHHYIO HHpOpMaLHIO He TOJIBKO
OTHOcHTebHO Kasaxcrawa, HO W apyrux paioHos.

F'masa 7

HCTOPHS O3EP MO JAHHBIM FHAPOMETEOPO
JIOTH
HABJIIOJAEHHN HreK

HUcnoab3oBanue nanumbix THIPOMETEOPONIOTHYECKHX HAGIIONeHHI
H KOCBEHHBIX HHIMKATOPOB KOJeGaHMii
NPHPOAHBIX NMPOLECCOB

JnvHHBIE Psifibl THADOMETEOPOJIOTHYECKHX HAGJMIOIeHHH, npo-
BOAMMBIX Kak Ha Bomoc6ope, Tak M Ha camoM 03epe, MO3BOJSIOT
BBISIBUTE C HAHGO/bIIEH CTENEHBIO L10CTOBEPHOCTH OCHOBHDIE 3aKOHO-
MEPHOCTH H OCOGEHHOCTH Pa3BHTHS O3epa, HaWTH KOJTHYeCTBEHHble
3dBUCHMOCTH, SKCTPAMNOJHPOBATh UX BO BpeMenu. Kak oTmeyay aKaje-
muk K. K. Mapkos (1973, c. 133), «usyuenne passurtus HPUPOIHI
B NPOLMIOM — MyTh NPOTHO3HPOBAHMA €€ COCTOSIHUS B 6yayuiem»
Gmcxaonoz. OTPaHHYMBAIOIUINM BO3MOXHOCTH MOLOGHBIX HCCIELOBA-
HUH, SBJAETCS OTHOCHTEbHO HEGObIIAS TPOLOIIKHTENIbHOCTD HabJ10-
ACHHH Ha) ypOBHSIMH 03€D H TMAPOMETEOPONOTHYECKHMH Xapakre-
pucTHKamMHu. B 6onbHHCTBE ciyuaes ona e npeebimaer 00— [50 ger
HUTO 3aTPyNHSAET NPHMEHEHHEe MaTeMaTHYECKHX METOL0B HCC/Ie10BaHHS
M3MEHYHBOCTH NMPHUPONHBIX MPOLECCOB.

[Tpu usyuyenuu HCTOPHH 03€p HaWGOMbIIKMA HHTEpeC mpexcTapasier
PEKOHCTPYKUHS KOJIEGAHHH YPOBHS, COMPOBOXK A0 HXCS npeobpaso-
BAHHEM GEperoB, M3MEHEHHEM T'MADOXHMHYECKHX U THAPOGHONOrH-
HECKHX CBOHCTB BORoeMoB. OcHOBHAs onpexensiomas NPHYHUHA KoJe-
GaHHH ypOBHS 03epa — 3T0 KaHMmaT. B CYXMX KApKHX obJacTsx, rae
HCapeHue BEJIMKO, a TeMllepaTypa M3MeHsIeTCs MaJo, YPOBeHb .owm@
3aBHCHT rJ1aBHbIM 06pasoM OT aTMOChEPHBIX OCANKOB U CToKa. B ny-
CTBIHHBIX DAHOHAX MOCTOSIHHbIE 03€pa MOTYT CYILIECTBOBATH TOJIBKO
TpH YC/IOBHY NMUTAHUS UX PeKaMH, 6epyLIUMH HAYAJO B BBICOKOT'Opbe
4 YPOBEHDb H 12X€ MECTOMOIOXKEHHE 03eP MOTYT noxBepraTtbcs BecbMa
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3HAYHTEbHBIM H3MeHeHuAM (Hanpumep, Apas, Baaxaw). Ipu npouux
PaBHBIX YCJIOBUAX HaHWOOJbLIMM H3MEHEHHAM MOABEpIKEeHbl HaXOHAs-
iHecsl B apUAHOH 30He HersyboKHe O3epa, HMeIolllHe OrpaHHYeHHBIH
BOAOCOGODHLIH Gacceiln (Hanpumep, o3. Uaubt). Takue ozepa MOTryT
nepexuBaTb HEOJHOKpPaTHOe MepechiXaHWe H BO3POXKAeHHE. YDOBHH
03ep T'YMHUJHOH 30Hbl KOJeOGJaIOTCS B ropasjgo MEHbIIUX TMpepesax.

C. B. Kanecuuk (1970, c. 74) oTmeuasy, 4TO «PHTMHKA — 3TO
HeoThemaemMas depra JaaHamwadTHoH obosouku 3emau. [lpu 3Tom
uesecoo6pa3Ho pas3nuuath ABe (GOPMBl PUTMHKH: NEPHOLHUECKYIO
¥ uukauueckywos. Ilog mepuonamu nmoHUMatOTCs PUTMBL OAHHAKOBO#
AJaATeNnbHOCTH. LlukaaMH HMEHYIOTCS PUTMBL epeMeHHOH MPOLOJKH-
TeJbHOCTH. MeTeosleMeHTb, CTOK peK, YPOBEHHBIH pexHuM 03ep,
TPaHCIPeccHuu M perpeccud MHDPOBOTO OKeaHa, 3PO3HOHHBIE U CELH-
MEHTALHOHHBIE IPOLECCHl, ByJKaHHYeCKUe H CeHcMHUEeCKHe SIBJIEHHS,
OJle[leHeHHe H CHEeXHOCTb M Apyrde npouecchl B jsaHamadTHoi 060-
JIOUKe NpeTepneBaloT LHKJIHYECKHE H3MeHeHHs BO BpeMmenH. C Hawu-
6oJibLIelf JOCTOBEPHOCTBIO YCTAHOBJIEHBl BHYTPUBEKOBBIE LIMKJIbl, BbISIB-
JIEHHble Ha OCHOBe 00001LeHHs] (aKTHUeCKHX MaTepHasoB THApOMe-
TEOPOJIOTHYECKUX HAG/IONEHU] H KOCBEHHBIX J1aHHbIX 06 H3MEHUHBOCTH
npupoaHbeix npoueccos (LuutTHukoB, 1969, 1973; Hposagos, 1978).

3ajsaya U3yueHHs HCTOPHH 03epa Ha OCHOBE JaHHbIX O LHKJIHUECKHX
H3MEHEHHAX ero yPOBHS COCTOUT B HCCJAEJOBAaHHH BHYTpPEHHEH CTPYK-
TYpbl TPOLECCOB, €ro OnpefejdouINX, 060CHOBAHHU HX MPHPOLH,
NPOBEAEHHH SKCTPANOJALHH BPEMEHHBIX PANOB W NMPOTrHO3UPOBAHMH
(MpeaBBIUHC/IEHHH) 2J€eMEHTAPHBIX COCTABJSIOLIKX MpOLecca.

[ToHCK U BbISIBJIEHHE KOPPEJISATHBHBIX CBSI3€Hl THAPOMETE03/IEMEHTOB
C poleccaMy CeAUMEHTAlNH B 03€pe OTKPbIBAIOT BO3MOXKHOCTb 3HaUH-
TeJbHO TMOBBLICHTb CTeNeHb AOCTOBEPHOCTH PEKOHCTPYKIHH maJeo-
reorpauueckuXx YCJIOBHH CYLIeCTBOBAHHS o03epa B TMpOILJOM, 3a
npegesaMu psila WHCTPYMEHTAJbHbIX HaGJIIOAEHUH.

OxHaKO ULHKJAWYECKHE 3aKOHOMEPHOCTH BLIPaXKEHbl HE BCEraa
B ABHOH (hopMe U HX BblieJieHHe BO MHOTOM 3aBHCHT OT AJIHHHL psina
HabnoneHufl (BblGopkH). TPYLHOCTh aHa/ H3a PUTMHYECKHX SIBJEHHH
3aKJIouaeTcsl Takke B TOM, UTO PUTMOB MHOTO, TPONOJIKHTENBHOCTD
X pa3Hasl U NMPOHUCXOXKIEHHe HX HeoiuHakKoBO. [lposiBasiich OfHO-
BPEMEHHO, PHUTMbl HEPEILKO HAKJaJbIBAIOTCA APYr Ha 1pyra, U 3rta
HHTep(epeHLHs BOMH UUKJIHUHOCTH TIPHBOAHT JH6O K YCUJIEHHIO OAHUX
PHTMOB ApYyruMH, JH6O K HX B3aHMHOMY ocaabjenHio. Kpome Toro,
CKODOCTb OTBETHOH peakUHH OTHAEJbHbIX KOMMOHEHTOB MNPHPOJLHON
Cpezbl Ha BHELUHHEe DUTMHUYECKHe BO3JeHCTBHS TOXKe BecbMa pasjnyuHa.
Armocdepa pearupyer ObicTpee, yeM ruapocdepa; ruapocdepa —
6nicTpee, yem O6Hocepa u Tem GoJsee autocdepa.

Ilpu wW3yueHHWH HCTOPHH O3ep HUCNOJb3YIOTCH BpEMEHHble pPsiAbI
MeTeoJIeMeHTOB, CTOKAa, YPOBHA. BaxHoe 3HaueHHe HMelOT TaKxkKe
KOCBEHHBIE HHAMKATODPbI (CJOUCTBIE CTPYKTYpPHI ruapocdeps — Abjbl
TOKPOBHBIX JIeNHUKOB ['peHsianaiud ¥ AHTapKTHKH, Guocdepbl — ro-
JAHUYHBbIe KOJIbIlA JpeBeCHHbI, JUTOCGEPhl — JIEHTOUHbIe TJIMHBI 03ep).
Ananu3 W KoppensilUs TaKOro pasHOPOAHOrO MmaTrepuana Becbma
CNOXKHDBI, HO «TO3HAHHE 32KOHOB PHUTMHKH ofelllaeT 3aMaHuMBbIe
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NMEPCHEKTHBbl B OTHOLIEHHH Pa3paGOTKM NPUHUMNOB MpeACcKa3aHHs
XOlla reorpauyecKHX NMPOLECCOB HA MHOTHE TFOAbl M IeCSTH/eTHS
M:wwmvb, 4TO BAXHO M AJIst HAYKM W A5 nipakTHKH» (Kanecnuk, 1970,

Ilasi ueneit usydenus HCTODHH 03ep Haubosee CylECTBEHHbIM

ABJIACTCA yueT U BbifBJIEHHE UMKIHYHOCTH BHYTPHBEKOBOTO, cBepX-
BEKOBOrO M MHOrOBEKOBOrO paHroB. OJHAKO €c/iM BHYTPHBEKOBbIE
(2 Koe-rjie u CBepXBEKOBBIE) LUKAbI MOKHO ¢ JOCTaTOYHOH A0CTOBEp-
HOCTbIO OGHAPYXHTb NPH aHAJN3€ THAPONOTHUECKUX pANOB, Kacalo-
LIMXCS HEMOCPEACTBEHHO O3€p, TO BBISIBJEHHE PHTMHUUECKHX COCTAB-
JAIOUIHX GOJbIUIEr0 BPEMEHHOTO PAHra B GOJbIIHHCTBE cayyaeB 3a-
TPYAHEHO H3-32 OTCYTCTBHSL NMMHHBIX DPALOB HHCTPYMEHTAJbHbIX
Habmonenuii. ToAbKO B MOC/JeNHHE TOAbI MOSIBUICS MHOTOUHC/IEHHbIH
MaTepHas 1o aHalM3y KOCBEHHBIX HHIMKATOPOB HM3MEHUHBOCTH -
PaMeTpOB OKpYKaiolleH cpejibl, 10 KOTOPOMY C NPUMEHEHHEM METOOR
HECTAaUMOHAPHOr0 BEPOATHOCTHOTO aHAJH3a ¢ JOCTATOUHON OCTOBEp-
HOCTBIO BO3MOKHO PEKOHCTPYHPOBATb HCTOPHIO 03€P 3a AJHTeNbHblE
MPOMEXKYTKH BpemeHH. Takne marepuannb nonyuens, HanpuMmep, aas
osepa busa (SInouust), Ileprosepa u la6osepa (Kapenns) Dmxmxoqo
ozepa (Kpbim) (Anamenko u ap., 1982; Fuji, Horie, _@?3.

ARaju3 BpeMEHHBIX JHTOJNOMMUCKHX U AEHIPONOTHYECKUX PSIOB
C TIpHMEHEHHEM KOPPEJISIHOHHOTO H CIEeKTPaJbHOTO METONOB MO3BO-
JIAET BBISIBUTD LHKJIHUECKYIO CTPYKTYPY MPOLECCa 0CAAKOHAKOMIEHHUS]
B 03€paX M IPHPOCTA APEBECHHBI, 0GHAPYKHUTb CBA3H HIPOMETEOPO/IO-
PHICCKUX  MPOLECCOB C YCJOBHUSIMH CEIMMEHTALHH M MPHPOCTOM
nepesbeB. MeToaMKa 06pabOTKH TaHHBIX AHANH3A CJIOUCTHIX CTPYKTYDp
U TOCTPOCHHE CBfA3EH 3THX AAHHBIX C PALAMH HHCTPYMEHTaJbHBIX
THAPOMETEOPOIOTHYECKUX HAGMIOAEHHH MOAPOGHO H3IOKEHBI B LEJIOM
psne pa6or (Anamesko, Jloseanyc, 1968; Bursunckac, 1974; Ana-
MeHKO, 1975; Anamenko u ap., 1982; Fritts, 1975). ,

TIpHHATO CUMTATb, YTO MOMIHOCTD CJOEB JEHTOUHbIX IJIMH, B KOTO-
PbIX IEPECIAHBAIOTCS OTJIOKEHUS C Ipeo6JiafaHneM TOHKOH MIHHUCTO
M rpyboil mecuaHoli (pakuuil, B 3HAUHTENbHON Mepe 3aBUCUT OT
PEXHUMa yBJIaXKHEHHs BonocGopa ozep ([Teppunbves, 1927). Bo paax-
HEIE U MPOXJIafHbIE FONbl BO3pACTAET KOS IPYGO necuanoi hpakunu
B NOHHBIX OTJIOXKEHHSX, & B 3aCyIUJIUBbIE TO/bl C TTOHHIKEHHBIM CTOKOM
BO3pACTaeT N0aA TOHKOH MVIMHHCTOH ¢pakuuu. Usmenenue cogepxa-
HUsi 5STHX QPAKUHA BO BPeMeHU XapakKTepH3yeT PEXKUM YBJAXKHEHHUS
GacceiiHa o3epa.

AHanM3 CBSAI3H NPHPOCTA JEPeBLEB c THIPOMETEOPOJOrHYECKHMHU
SNEMEHTAMH 3HAYHTE/NBHO CJIOXKHEe H3-332 OPraHudyecKol MPHPOIbI
HHAMKaTopa. ONHAKO NMPU COOTBETCTBYIOLLEM noabope o6pasuos ge-
PEBbEB-UHIMKATOPOB MOSABJSETCH BO3MOMKHOCTb CHH3MThH BJIHSIHUE
GHOMOTHUECKHX (aKTOPOB (ButBunckac, 1974; JloBeanyc, 1979).
Yeranossieno, uTo B pasHbIX YCJAOBHSIX NPOU3pacCTaHUSA JePeBbS MO-
I'YT GBITh OCOOEHHO YYBCTBHTEIbHBIMH K H3MEHEHHAM JH60 TenJa, 1H6o
Braru. Hanpuwmep, Ha cesepHoii rpannie neca IEPEBbs 0COGO YYBCTBH-
TeJIbHBI xwm::oommn:m:m:mogs (JToesnnyce, 1979; Posauos, 1972);
Ha I0’KHOM TpaHHLe Jjeca. NepBOCTENEHHOE 3HAYEHHE IS IKU3HH
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JepeBbeB HMeeT KOJHMUeCTBO OCAJKOB H YPOBEHb TPYHTOBBIX BOJ
(Pymakos, 1951; Jlucees, 1972); Ha BepxHel rpaHulle NPOH3pACTaHUSI
Jeca B ropax onpereisiomiuM ¢akTopoM SBJsSeTcsl ONTHMAaJbHOE
COOTHOLUEHHE TeMIepaTypbl BO3Ayxa M KojuuectBa ocankoB (Typma-
uuHa, 1972; Fritts, 1975). Hcnosb3oBanne AeHAPOHHIHKATOPOB
BeCbMa MePCHeKTHBHO HMEHHO B YCJIOBUSIX, SKCTPEMaNbHbIX AJ5 IPOH3-
pacrtaHus jgepeBbeB. B 3TOM csyuae rojdyHble KOJblla JepeBbeB
NO3BOJAIOT MOJYUYaTh HauboJjiee LOCTOBEPHYIO UHOpMaLHIO 06 H3MEH-
YUBOCTH TemJa W BJardi U OOHAPYXKHBAIOT TECHYIO KOPPeNAUHIo
C IPYTHMH XapaKTepHCTHKaMU APEBHHX 03ep (CTOKaMHU, YpPOBHEM,
THAPOXHMHEH U T. I.).

AHanu3 BpeMeHHbIX JHTOJOTHYECKUX U [JEHAPOJOrHUYECKHX PSLOB
NMPOBOJAAT C NPUMEHEHHEM MeTOJOB CIEKTPaJbHOTO U KOPPEJSILHOH-
HOrO aHaJH30B Ha OCHOBE CYLIeCTBYIOWMX mnporpamMm (Muuypus,
Kaszapbsin, 1972). Hanpumep, njuHHbIe PSAAB KOJOHKH CJOHUCTBHIX
JOHHBIX OT/IOKeHHH 03. BuBa 3a 723 Tbic. /et GbIM MOABEPTHYTHI
H3YUEHHIO METOLOM CNEKTPanbHOro aHanu3a (Apamenko u ap., 1982).
HccnenoBanne 3akoHoMepHOCTelH pacrnpejneneHdss TOHKOH u rpy6oit
dbpakuuii B JOHHBIX OTJIOXKEHHSIX O3epa [oKaszajo, 4To Haubonee
CYLleCTBEHHbIe [UKJbl H3MEHUHMBOCTH TeMJa M BJaru B 6HaccefiHe
03. buea umenu npopomxkurensHocte 78—80 Toic. Jet, 18—22 ThIC. NeT,
2000—2200, 1200—1400, 650 set. OTMeueHO, UTO B MO3IHEM [OJIOLEHE
HAMETHJIOCh yMeHbinenue BJausAHUs 2000-jieTHero putTma, OAHAKO
MOLLLHOCTb €ro eilte Beauka W gocturaer 60 % nucnepcuu. Muoro-
BEKOBasi H3MEHUHWBOCTb CEeAMMEHTaluu B 03. DuBa omnpepensiercs
OoGLIMMH rJIO6ANbHBIMH H3MEHEHUSIMU KJIHMAaTa, KOTOpble yepe3 PexkuM
yBJAXKHEHHOCTH 6accelHa o3epa HAULIK OTpaXKeHHe B €ro HUCTOPHH.

Jenaposoruyeckie HWHIMKATOPbl MPEACTaBAAIOTCA HauboJiee HH-
(hopMaTHBHBIMU /51 BbISIBJIEHUS CBEDPXBEKOBbLIX, BEKOBBIX H BHYTPHBE-
KOBBIX M3MeHeHWi MPHPONHON cpeabl Ha BomocOopax o3ep. [locae-
JOBATENbHOCTH, NPEACTaBJEHHbIE B BHAE CEpHil, XapaKTepU3YIOLIHX
rOIMYHblE TPUPOCTHI 1ePEBbEB, MOKHO PACCMATPHBATD KaK ClydyaldHbli
npoLecc, MOCKOJbKY TOJNLIHMHA OJHOTO TOAHYHOTO KoJbla ca1abo 3aBHU-
CHT OT TOJIUIMHBL APYTOr0, HO YTO YKa3blBaeT OLICTPHIN crajl 3Ha4yeHHH
KoppeasinuonHublx ¢pyHkuuil (burBuuckac u ap., 1978).

CrnekTpaJsibHblil aHaJH3 MPHPOCTA HepeBbeB MOKAa3bIBAET, YTO €ro
CTPYKTYypa COJAEpPKHT OTHOCHTEJbHO HeGOJbLIOe YHCAO0 3HAYUMBIX
IIHKJIOB, HauWHas OT cBepXxBeKOBhbIX (360- v [80-jseTHHX — B pailoRax
3an. Cubupu; 200—160-sernux B ropax Cpenneit Azuu; 90- u 80—
60-1eTHUX, OOHADPYXKHUBaeMbiX NOUYTH BO BCEX HCC/AEAyeMbIX paHOHAaX,
¥ BHYTPUBEKOBBIX — D0—30-neTHux, 24— 18-neTHUX, BCTpeyaoLIHXCA
noecemecTHo). OmHAKO BKJAaj [E€peuyHcJeHHbIX PUTMOB B 0OLLYIO
JMCTIEPCHIO KOJeBIeTCsi BO BPeMeHH, HO He mnpesbimaer 19 %. Takum
obpa3som, LJs Hejell PeKOHCTPYKIMM HCTOPUH O3€p BAXKHBIM SIBJIACTCH
BBIBOJA pfAlla HccaefoBartesneil 06 yMeHbUIEHHH POJIH CBEPXBEKOBBIX H
BEKOBBIX IIHKJHYECKHX KoJieGaHHUl KnUMaTa i YCHIEHHH POJIM BHYTPH-
BEKOBbIX KoJgebauui (Ianasuit, 1967; JloBeauyc, 1979).

B 3aknoueHUe HEOGXOAUMO OTMETUTDb, YTO NIPH H3YUEHHH HCTOPHUHU
03€ep BeCbMa MEPCIEKTHBHO COBMEIIEHHOE HCIIO/Ib30BaAHNE HMEIOIIHXCH
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THAPOMETEOPOJIOTHYECKHX PSIIOB H IAHHbIX aHA/H3a KOCBEHHBIX HHIH-
KaTopoB M3MEHUYMBOCTH MapaMeTpoOB IPHPOAHOH cpedbl, UTO aaer
BO3MOXHOCTb 3HAYHTEJBHO PACILHPHTD BPEMEHHbIE PAMKH HHCTPYMEH-
TaJbHbIX Ha6JIoAeHUH M MPOBOAMTb 3KCTPANOJSLUHH NPH H3Y4YeHHH
HCTOPHH 03€p, OTKPbIBAS HOBble BOZMOXKHOCTH /51 reorpauyeckoro
NPOrHO3MPOBAHMS.

MeToabt CTAaTHCTHYECKOH 06paGoTKu
NnajaeocJMMHOJOTHYECKHX JaHHBIX

[ToayueHHble B pe3yJ/ibTaTe MOJEBLIX HCCJELOBAHHH MaJjeo-
reorpacdHyeckuie NaHHble B JajibHeHIeM HOAJEXAaT CTATHCTHYECKOH
06paboTKe, KaaccHueCKHe MeTOAbl KOTOPOH, OCHOBAHHbI€ HA NMPHUHIIH-
nax MakCUMaJibHOr0 MpaBAONOnO6Hst U HAHMEHBbIIHX KBaaparoB, 6a-
3UPYIOTCA Ha “SIBHBIX HWJM HEeABHbIX MPEANOJOXKEHHUSIX O 3aKOHax
pacnpeneneHus cayuafinbix BejuuuH. [IpH co6/1101eHHH HCXOIDHbBIX
NPEANONOKEHHH CTATUCTHUECKHE MPOLEAYPbl NPUBOASAT, B H3BECTHOM
CMbICAE, K ONITHMAJbHbIM olleHKaM. OQHAaKO caMu npoueaypsl B 60Jb-
LIMHCTBE CBOEM BEChbMa YYBCTBHTEJbHbl K OTKJIOHEHHSIM OT MOCTYJIH-
pyemo# MOJe/IH JaHHBIX H B 3THX CJyuasix MOI'YT JaBaTh pe3YJbTaThl,
BeCbMa JajieKHe OT JeHCTBHTEJIbHBIX.

B naneoinMHOJIOrHH OLHOH M3 NMPHYMH HApyLIeHHS NPEANoJoxKe-
HUIl SIBASETCS «3arpsI3HEHHOCTb» NAHHBIX BBLAENSIOUIMMHCH aHOMAaJb-
HbIMH 3HaueHUsIMH. [IpH 3TOM «3arpsI3HEHHOCTb» MaJ€O0JHMHOJOTH-
YeCKMX JaHHBbIX SIBJIfETCS He HCKJIIOYEeHHeM, a CKopee IMPaBHJIOM.
O671bsacHAETCA OHA HECOBEPLUEHCTBOM MeTOAHK oTbopa, o6pabOTKH H
aHaJi3a NoJieBblX MaTepHaJsioB, a Takke HHAMBHAYaJbHbIMH OCOGEH-
HOCTAMM HccaenoBareasi. [losTomy B 1a/feoNUMHOJNOTHH Jydile
MOJb30BaTbCH He KJAaCCHUeCKHMH MEeTOLaMH CTaTHCTHUecKoH obpa-
GOTKH NaHHbIX, a TaK HasblBaeMbIMH POGACTHLIMH MeTOLaMH, KOTOpble
foJsiee yCTOHYUBEI 10 OTHOLUEHHIO K PA3JHYHbIM OTKJIOHEHHSIM JaHHbBIX
OT MOCTYJHPYEMOH MOJe/iH, B TOM YHCJE H 32 CUeT «3arpA3HeHHOCTH>
J@HHBIX.

[Ton po6acTHOCTBIO B COBPEMEHHOH MaTeMaTHUeCKOH CTaTHCTHKe
NOHHMaeTCs CBOHCTBO CTaTUCTHUECKHUX Npouenyp ObiTh c1a60 4yBCTBU-
TEJbHbIMH K HeOGOJIbIIHM OTKJIOHEHHSIM OT MCXOAHBIX MPEeNNOoJIOKeHHH
(Ctporoe wmaremaTHuyeckoe oOIpejeseHHe TPUBOLUTCH B paGore
[1. Xelo6epa, 1984). Ot pobGacTHhix npouenyp OOBLIUHO TpeOYIOT,
yTOGbl OHM JIMIIb HE3HAUYHTEJbHO YCTynajH B 3(h¢heKTHBHOCTH KJac-
CMYEeCKHM ONTHMaJbHbLIM MpoueaypaM NMpH TOYHOM BbITOJHEHHH YCJO-
BHIi onTuMmasbHOCTH. McTopus pasBuTHA HAell po6GacTHbIX METOLOB
HACYHTBIBAeT YK€ OKOJO JBYX CTOJETHH M CBfi3aHa C HUMEHaMH
Jlexxauapa, Jlannaca, Daxeepra, [lyankape, [Tupcona u np. Onnako
HanboJiee HHTEHCUBHO 3TH METO/bl CTAJH PA3BUBATLCS JHIUb B MOCJE] -
nee Bpemsi (Epwos, 1978; Hemunmenko, 1981; Cwmoasik, TurapeHko,
1980). -

B najeosMMHOJIOrHH MOTYT HAaNTH NpHUMeHeHHe NPaKTHYECKH BCe
CYUleCTBYIOUIME BHABl CTaTHCTHUeCKOH 06paborku naHubIX. Ha mpak-
THKe, OJHAKO, B CHJY HEJIOCTATOUHOCTH HCXOJAHOTO MaTepHaJa BbIHY K-
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JleHbl OrpaHHUYHBATbCs OLEHHBAHHEM napaMeTpoB KDHBOH nmonvmu
NeJIeHHs] BEpOSITHOCTeHd M CrVIAXHBAHHEM BpPEMEHHbIX PSI0B; w:o-
yUTEJSbHO pexe yAaeTcs BOCMNO/Nb30BaTbC MHOro(aKTOPHBIMH perpe
CHOHHbIMH MOzeasiMu. Jlanee Mbl OCTAHOBHMCS JHLUIb Ha yKa3aHHbIX
BUAAX CTATHCTHUYECKOH 06pabOTKH naJqeoJHMHOJIOTHYECKUX hm:%vmw.‘
[Ipu 3TOM PaccMOTPHM TOJIBKO HauGosee pacnpocTpaHeHHbIE poba
Hblé OLEHKH THIIAa MAKCHMaJbHOIro npapaonofobus (HiH M-OLeHKH).
[TycTb cayyadinasi BeTHUMHA E umeeT pacnpefeseHHe P(x) c :aoM
nocTbio P (x, 0%), 3aBucsuleii OT OLHOTO HEH3BECTHOIO zmvww\_mac
9*. PaccMOTpUM 3ajady HaXOX[eHHs OUEHKH Oy mapamerpa no
peanu3alliu Xy, Xg, - - - XN cayuaiiHOH BeJIHUHHbBL E. Kak H3BeCTHO,
OlleHKa MaKCHMaJjbHOTO npaBAONOAO0HST MOJydaeTcs B pe3yJbTare

peleHns 3agavy

N

I1 p(x;, 8)— max.
i=1 0

501071

N
— M log p (x;, 6)— min. @
i=1 6

dynkuus p(x, 0) = —log p (x, 0) nasbiBaercs omvE:o\%%:x::mm
norepb. EC/H CylleCTByeT HENpephiBHAd npOU3BOAHAST Ph (x, 8), TO

OLEHKa @Z AABASIETCST KOPHEM YpaBHEHHHA

N

M GAR% 9"9

i=1
rae ¢ (x, 8) =ps(x, 0), p(x, 0)=—log p (x, 0). Peurenus mwhmwﬂﬁhww
¢ Hekoropoil ¢yHkumHed P (X, 8), He 06s3aTeNbHO nommwmz_mxos-
c ¥ (x, 0)=[— _omNgAxa. 0)]s, :ﬂzwm%wmﬁ_:onm:xmgs TH

: ro npapgonoao6us, Hau /M-OL . .

EEMM.M: wmﬂ:oﬂ;ooav [IJIOTHOCTH vma:vgmamm:m mmvoma:@ﬁamwwmm
napamerpa 0* umeer BUA P (x, 0%)= p (x— 0%), To mapamerp Axl. e
paeTcsl napamerpom c0suaa, TMOCKOJIbKY rpadux &u\:x::ﬂxﬂ:m o
nonyuaercst u3 rpaduka yHKUHH p(x) caBuromM Ha Be 4l N\li
B HanpasjeHun ocu x. Ecau p — deTHas GyHKIHA n?v:lm| o
(t. e. rpauk NMJIOTHOCTH CHMMETpHYEH OTHOCHTEJBHO aoc_wmx wlm:.ozm
to napamerp 6* spasercs UEHTPOM vmo:_um“m:mm:m, TakK
cayyae mareMmaTHyeckoe oxupanue EE = 0%

1. Xpio6ep (1984) nokasaj, 4TO TPH JAOCTaTOYHO OOLIMX :wmhnm-
JIOXKEHHSIX OTHOCHTEJIbHO TJIOTHOCTH P H %xmxw@: P E-o%*m:xm Mmmm
zm%m_nhm:_,m@*mwammeomoooaomamavmox (By ——> 8% mour

BepHOe) M AaCHMIIOTHYECKH HOpMaJIbHOM: A
VN @y—8)~N, V(¥ pl. *)

KJiaccHuecknM npumMepoM po6acTHoit M-oueHKH mapameTpa CABHUra
siBnsieTcsi olleHKa XbloGepa, KoTopas nojydaercs TpH
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o@.ﬂﬁm\m \ npu x| <k, ()
k(x)—k°/2 npu |x|> k.
P Akv“b\ ?v".“M sign x ﬂﬂﬂ __M__M\W, Amv

rae k>0 — HeKOTOpoe 3aJaHHOE UYHCIIO. ITpu He cauiukom 60/bmnx

x(lx| <k) p(x) Bospacraer kak kBajpaTHuHas ¢GyHKuHMs x, a npu

| x| >k — kak JuHelHas GyHKUHST M, CJIe10BaTeNbHO, Ha 3TOM

' yHacTke OHa fIBJSICTCH MeHee YYBCTBHTEJILHOH K GOJBIIUM OTKJO-

HEHHSIM.
[Tprmepbr HekOTOPBIX APYruX HauGosee yIOTPeGHTENbHBIX M-oue-
HOK napameTpa CABHra IpHUBENEHbl B juTepaType. OXHOH M3 HHX
ABJSIETCS OlleHKa DHApIOca, KOTOpAsi MOMYyaeTcs mpHu

2
pi={pd e/ fr < ™)
v=o (={5 /A, o x| <ad, (8)

Ona npencrasasier co6oi npumep cHHXKeHHOH M-ouenku. B pa6ore
Xbto6epa (1984) ykasano Ha To, 4TO cCHUKEHHbIe M-0LeHKH MOTYT GHITh
TMOJIE3HbLIMH MpYU HANUYHH PE3KO BLIACNAIOWMXCA HAGJIIONEHHNR, HO
YAYULIEHHE B LEJOM OTHOCHTEIbHO HEBEJIMKO H OMNJAYeHO LEeHON
BO3pacTanis MHHUMAKCHOTO DHCKa. Kpome Toro, onu ropasmo uys-
CTBUTEJIbHEE K HEBEPHOMY MacCIITa0UPOBAHHIO, YeM OLEHKH C MOHOTOH-
HBIMH QYHKLHAMH P (x).

Ilapametp o* naseiBaercsi napamerpom macwraba, eciu 3aBHCH-
MOCTb TMJOTHOCTH pacrlpejesieHdsi OT 3TOr0 Napamerpa HMeeT BHJ

p (x, c*) u%n Aqh*v . Ilpumepom napamerpa maciitaba siBasieTcst cran-
AaPTHOE OTKJIOHEHHE B HOPMAJIbHOM 3aKOHE pacrpeeseHHs NaaeoiM-
HOJIOTHYECKOH XapaKTepHCTHKH.

B cooTBercTBHE ¢ 06umiel cxeMoil noJsiyyeHHus1 M-O1leHOK, ONUCAHHOH
Bblllle, OlleHKa Gy HAXONHTCH 110 PAAY MaJeOJUMHONOTHYECKUX TAHHBIX
X1, X9, ..., Xy KaK pellleHHe ypaBHeHHs

2 ;
y va =0 ©

i=1

C Hapjexauum o6pasom BbIGpaHHON GyHKuMel ¢.

Hano ckasate, uro 3anaua ouenupanus napamerpa macumraba
B UHCTOM BHJ€ BCTPeUaeTCs PE/IKO, Ha NPaKTHKE OHA HIPaeT COMONYH-
HEHHYIO POJIb MO OTHOWIEHHIO K 3a8a4aM OUEHUBAHMS napametpa
CABHIa HJIH KO3 (PHUUEHTOB perpeccuu. B KauecTBe BCMOMOraTeIbHON
poBacTHO# oueHkM Maciurtaba XbioGep (1984) pekomenayer ucmosnb-
30BaTb HOPMHPOBAHHOE abCOJIIOTHOE MEIHAHHOE OTKJOHEHHEe:

med |x,—m| /0.6745, (10)
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|
m
|
|
i

rie B kKauecrse m Gepercs BeiGopouHasi MenuaHa med X 1<
<i<N. =

[Tapamerpor cdsuca u macwraba 1Heobxodumo 4acTo OYeHusaTsh
coemecrHo. B naneonyuMHONOrHH OOJBIIHHCTBO XapakTepHCTHK MOTYT
ObITH ONMUCAHB! C MOMOIIBIO JBYXNapaMeTpPHUYECKOro ceMelcTBa MJIOT-
HOCTeH pacmpejeseHHsl BePOSITHOCTEH,

LY

3aBUCALLEro oT mapamerpa cipura 0 u mapamerpa macwraba o.
O6o611ienne OAXOLA, HCIOJIb30BAHHOrO B CJyyae OJHOrO Mapamerpa,
NPHUBOIUT K TOHSATHIO COBMECTHON M-OLEHKH mapaMeTpoB CABHUra H
macurraba, Moj KOTOPOH TNOHHUMAaercsi Bcesikasi mapa oueHok (Tw,
Sy), ymoBneTBopsiollas cHCTeMe YpaBHeHHH

v o Tn 12

M GAM|Z.V =0, (12)

. S 5Ty (13)
X XAJIztv =0

rae P My — HEKOTOpble QYHKUHH, He 0Gsi3aTeNbHO CBsi3aHHblE C f,
a uHaekc N ykasbiBaer Ha o6beM BhIGOpkH. B pa6Gote XbioGepa
(1984) npuBemeHbl AOCTATOYHbIE YCJOBHA CYLIECTBOBAHHA H €JHUH-
CTBEHHOCTH peuieHns cucrembl (12)—(13), a TakKe cOCTOATEJBHOCTH
M aCHMIITOTHUYecKOH HopmaabHocTH M-ouenok (Ty, Sy).

CoBMecTHoe peluenue cuctembl (12)-—(13), kak npasuJo, pocra-
TOYHO /102K HO. [To3TOMY Ha npakTHKe yacTo GepyT HEKOTOPYIO MpeaBa-
PUTENBHYIO OIlieHKY MacuitTaba, a OLEHKY CABHra OIpelesioT H3
ypaBHeHHUs (12). 2dpeKTHBHBIM BHIUUCINUTEBHBIM aJATOPHTMOM B 3TOM
clyvae siBAsleTCSl aJTOPUTM C MOIUMDUUHPOBAHHBIMH BECaMHM, COCTOS-
IMHA B TOM, YTO 3a[al0TCSl HauaJbHble MPHOJUKEHHS,

TO_ med {x), SO— med :3.118:, (14)
I<iN I<i<N

M BBINOJIHAGTCS HTEPALHOHHBIH mpouecc no gopmyse

N N
pim+1)_ M iés.\M wim, (18)
i=1 i=1
rae
pim_ Pl —T")/80) (16)
L m—Tmys®

A0 Tex MOp, MoKa ABA MOC/JeA0BaTe/IbHbIX 3HaueHuss T u Tm+h He
OyAyT pasjUHYaTbCAd HA BEJAMUYMHY, MEHBINYIO Hamepea 3agaHHOM.
Ecnn W(x) — weuernas o¢yHkuusa, ¥(x)>0 opu x>0, a ¢yskuus
W(x) = W(x})/x orpaHHueHa u MOHOTOHHO y6mBaer npu x>0, To
anroput™ (14)— (16) cxomurcsi (XbioGep, 1984).
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Jnst packpbITHS H 00bSICHEHH ST 3BOJIIOLHY 03€P B MaJ€0JMMHOJIOTHH
HHOTla TOJb3YIOTCS MHO20PAKTOPHbIMI PE2PEeCCUOHHBIMU MOOCAAMU.
IIpu 3TOM OrpaHHYHBAIOTCS MOAENSIMH JHHEHHOTO BUAA, YTO C NIPAKTH-
YEeCKOH TOUKH 3PeHHMsl SBJAETCS BIIOJHE ONPAaBAAHHBIM AaxKe MpH
CHJIBHO HeJIHHEHHOM XapaKTepe «UCTHHHBIX» CBsI3ed B CHJY GOJbIIHX
NOorpeulHocTeH, MPUCYILIMX TmaJgeoreorpapuuyeckum aanubim. Kak
M3BECTHO, JIMHEHHbIe MOJENH MeHee UYBCTBHUTE/bHEI K TAKUM MOrpeLi-
HOCTAM, OJHAKO M IJsl HHX, Kak oTmedaer II. XbioGep (1984), npu
HCIIOJIb30BAHUHY TPAAHLHOHHBIX METOJLOB OLEHHBAHHUS MNMAPAMETPOB
JIMHEHHOH perpeccHH fake OlHH TrpyO6bill IPOMaXx B HCXOIHBIX HaHHBIX
MOXKEeT CYUIECTBEHHO HCKa3HTb CaMy MOJEJb.

s ymeHbLIeHHS BJHSIHUSA GOJIBIIMX NOTPELIHOCTEH B MaTreMaTH-
YeCKOH CTaTHUCTHKe pEKOMeHAyeTC HHOria orbpachiBaTb TOYKH,
CHUJIbHO ~ YKJIOHSAIIOLIHMECs OTHOCHUTENIbHO HayaJbHOH TpaLHUHOHHOH
OLIeHKH MHOXEeCTBEHHOH JIMHeHHOH perpeccHu, 1 CTPOUTb HOBOE ypas-
HeHue perpeccHH. OLHAKO TakOH NMOAXOA NMpPENCTaBJSETCH CJAHIIKOM
«pacCTOYHTENbHbIM», YUUTHIBast U 6e3 TOro MaJjble 06'beMbl HHpoOpMAa-
UMM, a Takxke GoJsblliMe 3aTpaThl Ha ee mnoJaydeHue. Kpome Toro,
OH YacTO OKa3blBAeTCs HeYJOBJETBODHTEJbHBIM, TaK KakK Oo0Jjblive
OIIMOKH B HCXOJHBIX AAHHBIX He 06S13aHbl NMPOSABJATHCH B GOJBLIHX
ocTaTKax M MO NpHuYMHE O6II1ero pocTa OCTaTKOB OHH MOTYT OKa3aThCsl
Kak Obl «3aTAHYTBIMH AbIMOBOH 3aBecoil» (Xbwo6ep, 1984). ITostomy
B NaJeOJIMMHOJIOTHH NpejcTaBasieTcss 6oJiee LienecooO6pa3HbIM OTKa-
3aThCst OT MPHMEHEHHS KJIaCCHUECKHX MeTOAOB OLEHHBAHHS Mapamer-
pPOB perpeccHH, OCHOBaHHbBIX Ha NMpHHUNNE HAHMEHbIIMX KBAaAPaTOB, H
BMECTO (YHKUHM 1OTeph p(x) = x* BOCNOJAB3OBATbCA APYTHMH
(YHKUUAMH, He CTOJb OLICTPO pacTYL(MMH B 06sacTH GOJBILIHX IO
a6CoOJIIOTHOH BeNIHYMHE 3HAYEHHH apryMeHTOB.

Hrak, paccMOTpHUM MOJeJb MHOMXECTBEHHOH JIMHEHHOH perpeccHu

Y=XO+E, 17)
rae Y =(y;)} — Bektop 3HaueHHil HEKOTOPOH mm:moaszmoaoa:;moxom
XapaKTepHCTHKH pasmepHocTd N X1, X= (x;)_y ;-1 — MaTpHLa 3Ha-

4eHH COOTBETCTBYIOUIMX TaJjeoreorpaHUecKHX XapaKTePHCTHK
pasmeprocth N Xn, © = (8;)] — BeKTOp napaMeTpoOB perpeccHH pas-
mepHoctd n X1, E = (g)] — Bekrop ocratkoB pasmeprnoctd N X1,
N — uncno HabuoneHu#, n — 4uca0 HabjlofaeMblX maJjeoreorpadu-
yecKHX XapaKTephcTHK. OctaTku (e)) Npe/noJOXKHM He3aBHCHMbIMH
OJIHHAKOBO pachpefeseHHbIMH CAyYyafHbIMH BEeJHUHHAMH.
M-oueHkoll BeKkTOpa mapaMeTpoB perpeccHd © Ha3oBeM BeKTOD

8, MHHHMH3HUPYIOLHHA CyMMY

N X0
) As Q_Iv, (18)

i=1

rae X; = (x;)] — i-a cTpoka matpuusl X ({ = 1, 2, ..., N); 0 — napa-
merp Macumrtaba, NOANeXauniuii OLEeHUBAHHIO, p — HelpephiBHAf
KycouHO-audpepeHiupyeMass yetHass Bospacraomas Ha (0, + co)
¢yukuus, npuyem p (0) = 0.
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Ecan W(X) = p’(x), T0 HeOGXOAMMO® YCJIOBHE MHHHMYMA Bbipaie-
s (18) MoxHO 3amMcaTb B BHIE

W éﬁASi M PK;V\QH— x:.“o, j=I1, n. (19)
k=1

i=1

B o61ileM cyyae cuCTeMa HeJIMHEHHBIX ajreGpanyecKux ypasHeyyj
(19) orHocureabHO (8);)] LOIXKHA pELIATLCA YHCJEHHBIMY METONA )y,
Jlasi 5TOM LEJH MOMXHO HCNOJNb30BaTh ORHY H3 CJACAYIOUWHX Tpex

uTep aTYBHBIX CXEM:
B+ 1) — B 4 o(XT<W(r)>X) "' XTY(r), (20)

®45+:"®Aé+qﬁmﬂ51_kﬂ€ (r), (meron XpioGepa), Aw:,
Vgm0 (XT(W (1)) )XW (@), (m=0, 1, ..)  (22)

rae T — 3HAaK TPaAHCIOHHPOBAHHS; r=(r)} =(Y — X8™) /o, W(x)=
=W (x)/x — AuaroHaJbHasi MaTpHuua pasmepa N XN ¢ 31eMeHTamu

gm = %AJV.

W (r)~< 0
wen=| " V_. (23)

T~w (ry

Croco6 (22) (Fletcher, Grant, Heblen, 1971) mosy4u/ HasBayye
«utepatuBaoro MHK» (reweighted leastsquares), IMOCKOJIEKY cy-
crema (19) moxer ObiThb NepenHcana B BUIE

N
D rayW, =0, (24)

i=1

HJIH

i=1

:, N N .
M @»A M xax_.aﬁv = M yxy W, =L n (25)
P i=1 ;

COOTBETCTBYIOLIEM B3BELIEHHOMY METONY HAHMEHbLIMX KBalparop,
npuueM «Beca» W, MoryT GbITb OIEHEHbl Ha OCHOBE MApaMeTpos,
MOJy4eHHBIX Ha MpPeAbIAYIIeM Miare.

B kauecTBe OlEHKH G pekoMmeniayercsi OpaTb HOPMHPOBaHyyio
BEJUUUHY

6 = med | (g, — X0©) — med (y, — X0'?)|/0.6745 (26)
1<iKN I<i<KN

Jlas nosaydyeHHs] OLEHKH 0 11. Xbwobep (1984) mnpewtoxun
OLEHMBATh PErpeccHio Mo MEeTO1y HAHMEeHbIIHX KBaJpaToOB (0 (x)=
=x?), a XoMI3HA H Y3l (Holland, Welsch, 1977) — o merony
naumenbmero Moayas (p (x) =|x|). Tlapamerp macuTaba MOoxHo
TaKXe semvswowm?. HanpuMep no ¢opmyne (26) ¢ 3ameHod yu-

nekca © ma ™.
U3 mpeacTaB/eHHbIX YMCIEHHbIX METOJI0B TEOPETHURCKH Haubyee
npeanourutener metoad HpioTona (20), HO €ro HCMONb3OBAHHE 3arpy-
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[Iycrs X, — TOAJIeKAIIHH CTJIaXKUBAHHIO BPEMEHHOM s mmmww_mu
pOfi NaJeoJHMHOJOTHUECKOH XapaKTEPHUCTHKH, § — olepaTop
xuBaHus. CryiakeHHblit psig o603HauuMm uyepe3 Z;:

AHEHO TeM, 4TO HeoGxoauMo HMeTb ¥/ p, KpOMe TOro, maTpuua
X' <W'>X moxer 6biTb OTpHLATEJbHO onpesesenHol. MeTox Xbio-

6epa (21) umeeT To nmpenmyuiecTBo, uTo matpuny (X'X)~' X7 nyxuo

BBIYHC/ISITD BCETO OAHH Pa3, OMHAKO OH MeseHHee cxonures, yem (20),.

H TpeGyeT Ans MPAKTHUECKOi peasusaumu CreLHa bHOro NPorpamm-
HOro oGecnevenus. [Ias peannsanuu UTEPATHBHOIO METOMAa HAUMEHb-
WHX KBanpaTtoB (22) HeOGXOAHMO TOJBKO ymMeHHe 3((HEKTHBHO BbI-
uncaaTe W(r), a B ocraibHON 4acTH MOXKHO HCIOJB30BATb XOPOLIO
paspaboraHHoe cTangapTHOE pOrpaMMHoe oGecrneyeHte A/si noayye-
HHS1 OLEHOK perpeccHM MeToa HAMMEHbIHHX KBaJpaToB C BeCaMH.
OG6riuHO HTepatuBHbBIE MeTox HaNMEeHbUIHX KBAAPATOB CXOLHTCH Mej-
JgeHnee, yem meron Heiorona, Ho OhICTpee, yeM MeTos Xbio6epa (Hol-
land, Welsch, 1977).

BaxHoe 3nauenue umeer ceranmcusanue 8pemerHbLx pados8 naieo-
AUMROLO2UMECKUX Oannolx. PaccMaTpuBaemblie B naneoaMMHOJIOIHH
BPEMEHHbIE pSANBl Hapsly ¢ (AYKTYyaUussMH § HeperyasipHOCTAMH
HMEIOT, KaK NpPaBUN0, HEKOTOPYK OGLIYI0 TeHIEHLHIO H3MEeHEeHHS,
Takyio o611yi0 TeHEHLHIO HA3BIBAIOT Y20TO TPEHIOM, H HMEHHO OHa
M NPENCTaB/sIeT HAHGONbINKA HHTepec mpu H3YUEHUH HCTOPHH 03ep.
[Tockosibky umewwasncs naneoreorpaduyeckas uudopMauns yaie
BCErO I0CTATOYHO CKY/HA, TO BIIOJIHE €CTECTBEHHBIM SIBJISETCH xKesa-
HHE C€aTh BBIBO/BI O TPEH/e B XKH3HH H3YYaeMoro 03epa Ha OCHo-
BalHu CaMOro nosiy4eHHOro BpeMeHHOro psifa NaneoMMHOJNOTHYECKHX
AauubiX. Ha npakruke, onnako, 510 He Bcerza NPOCTO, TAK KaK OTKJO-
HEHHsI OT TPEHJA, UHTEPNpPETHPYEMblE B JaHHOM clyyae Kak OWHGKH
AQHHBIX, HMEIOT HEPELKO BECbMAa CJIOXK HbIH XapakTep U MOTYT B CHJb-
HOH Mepe 3aTyweBbiBaTh o6lYI0 TeHAeHUNIO H3MeHenus. [1o 3Tof
TNPHUHHE LJI51 BBIABJICHHS] M OLEHHBAHHS TPEHIA BO3HHKAET Heo6Xo-
AMMOCTb B UCMOJIb30BAHMH aNflapaTta CTATHCTHUYECKODO CriaaxKuBaHus
BPEMEHHBIX psiNoB. CraKMBaHHe 1O CYTH feJa 03Hauaer npejcrasJe-
HHE TPeHJa B KaXkJA0H BpPeMeHHOH Touke MOCPeACTBOM HEKOTOPOro
B3BCLICHHOIO CPeHEro 3HAYEHHH PsAfa B ee OKpecTHOCTH. TeM cambim
AOBOJIbHO HEperyasipHblii rpaduk xoxa Bo BpeMenn paccMarpuBaemoi
TaJ€0/IMMHOJIOTHYECKOH  XapaKTePHCTHKH 3aMeHsieTcs HEKOTOPbIM
TIJKUM TDa(HKOM CKOJIb3SILIEr0 CPeaHero, KOTOPLIA 3HAYUTETBHO
PABH/IbHEE OTPaXKaeT BPeMEHHblE 3aKOHOMEPHOCTH H Jydlie nopna-
€TCsi HHTepNpeTalunn.

CyuiecTBYIOT pasanuHble cnoco6bl Cr1aXKUBaHHUs BPEMEHHBIX pPsi-
AoB. BriGop onTHMaabHO# criaxuBalomed Opouenypbl 3aBHCHT OT
CTENEHH MNTaAKOCTH TPEHAA U NPEANOJOKEHHH O Xapakrepe caydaiHbIxX
MOrpeLIHOCTeH U NMpeicTaBsieT co60i A0CTATOUHO CIOXKHYIO 3ajauy.
EcTb ocHoBanus nonarars, yto B NaJIeONHMHOMNOTHH B NOAABJIAOLIEM
UHUCJIE CIy4aeB BIIOJIHE YAOBJIETBOPHTENbHbIE pesyJbTaThl MOXeT obec-
NEYHTL MOAXOA, NPEMNIONKEHHBIH B paboTe «YCTOHUMBBIE CTATHCTH-
dECKHe METOABL. ..» (1984). OH CcuHTE3MpYeT umeH CriaKUBAHHS
BPEMEHHBIX PANOB C NMOMOLIBIO CIIAHHOB, IOMEXOYCTOHUHBYIO perpec-
CHIO M aHa/lH3 BPEMeHHBIX PALOB. BaxHbiM NPEUMYLIECTBOM 3TOTO
MOJX0Aa K CrIaKHBaHHIO Nepel INpYTHMH FBJSETCA €ro MnoMexo-
YCTOHYHBOCTb. :
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Zi= (sX).
B ykasanHo# paGoTe Ha omeparop Crla)KHBaHUS S HaJjarajluch
CJeAyIOLINe YCJIOBHS.
1. OH [noJIXKeH TO3BOJISATH BAPbUPOBATb CTEMEHb CIVIaXKHBaHUSA
OT OTCYTCTBHUS criaxuBaHus (Z;=X; B CaMHUX TOYKaX) [0 MOJHOIO

— i BpeMeHH) .
crnaxupauus (Z, — auHeldHass QyHKUHUSA
2. Onepatop s J0JKeH 06ecnednBaTh CHHXKEHHe BAHSHHUS IPY6bIX

POMaxoB B UCXOJHOM DSy Ha KaueCTBO CrIaXUBAHHH.
3. ®yHruua Z, nomkHa OLITh HENpepbiBHONH BO Bce#d o6JaacTH

onpeaeseHus. .
ﬁ& OEO@NHO@ § MOJKEH TOYHO BOCIPOU3BOAUTDL NMOJHUHOMBI HH3KOH

crenenu X (sX=X). ‘

5. Lo/:KHa HMeTbCst BO3MOXKHOCTb NMPEABUAETb H KOHTPOJHPOBATH
HCKaXKeHHe CrekTpa SX Mo cpaBHEHWIO cO cnekTpom X.

1.

6. OnepaTop S DOJKEH MPOCTO BBIUHCIASATHC

[TomexoycTofiunBOe cria)KHBaHHEe BPEMEHHBIX DPSIOB :mamwaxz-
HOJIOTHYECKHX AAHHBIX C MOMOIILBIO NPeJ1araeMoro nojaxona B o6iueM
clyyae €BOAMTCH K PeLIeHHIo 3aLaud

ave{p(X; — Zy) L.\W.v» ave {(Z/)*}} - min.

31ech ave — 3HAK OCpPeIHEHHs!; P — BbIMYKJasi yeTHAd (PYHKIUSA
C OTPpaHHYEHHO¥ NPOH3BOJAHOH, HAmpHMep (PyHKIHS Tcwov — :m@m..
MeTp, onpefensOWUd cTeneHb craaxuBaHus. Ilpy b=0 craaxu
BaHUE OTCYTCTBYET, NIpu b —oco — MaKcuMaJbHOe CraaXKuBaHue (mpsi-

Masi PerpeccuH).

Fnaesa 8

BJIUSIHUE DEATEJbHOCTH YEJIOBEKA
HA PA3BUTHUE O3EP

MHQ—.:.:V_Q OTJIOXKCHHUA 03€p KaK noKasartedb
AHTPOMNOTE€HHOr0 BO3XCHCTBUS

B ,Ehno%me:;moxom CeTH: KOHTHHEHTOB 03€pa — BOJLOEMbI
3aMe[JIEHHOr0 CTOKa, o6jagaioline crocoOHOCTbIO TpaHchopMHpoO-
BaTh MOCTYyHAIOLIHEe B HUX BOABl H aKKYMYJ/JHPOBATb BELIECTBO B wshm
JIOHHBIX OTJIOKeHHHA. OCOOGEHHOCTH O3€epHBIX 3KOCHCTEM H <uomm=m
TpodHH 03€ep ONpefe/sioTcs KOTHUECTBOM OUOTrEeHHBIX wamzmmmwau
MOCTYNMAIUIUX C BOJOCOHOPOB, wma:s::osmw CTPOEHHEM O03€pHBIX

orpaguueckum MOJOXKEHHEM O03ep.
:ommm, Mmgmh%xm JeCATH/IETUS] POCT HAPONOHACEIEHHS H CBA3AHHbIE
C'HHM YCHJIEHHOE Pa3BHTHE NMPOMBILIIEHHOCTH H CEMbCKOrO xowmxnﬁmmm
NpHBEJH K HHTEHCU(UKALUH aHTPOMOreHHOro BO3E€HCTBHSA Ha o3epa.
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OrpuuaTtesbHble MOCJAEACTBHSI TAKOrO BO3AEHCTBHUSI GblJH CTOJb 3HA-
YHTEJbHbI, YTO B KODOTKOe BpeMsl nmpobjeMa H3yueHUS H3MEHeHUH
KayecTBa BOJbl 03€D H XapaKTepa BOJHBbIX 3KOCHCTEM CTaJja OJHOH
H3 BeAylIHWX B JHUMHOJOTHH. DBblLIO yCTaHOBJEHO, UYTO H3MEHEHHUs
CBsi3aHbl ¢ BO3POCIIHM MOCTYMJIEHHEM B 03epa MHHEepaJ/ibHbIX H Opra-
HHYECKHX BeUIeCTB, T. €. C yBeJHUYEHHEM COJepKaHHUA B Boae GHO-
FeHHbIX 3JIEMEHTOB, CKOPOCTH H XapakTepa OCaJAKOHaKOMJEeHHS

[Tyth nocrynnenust 6HOreHOB MOTYT ObITh Pa3JHYHBI H owmwm:!
KaK C HeMOCPeICTBEHHbIM 3arpsi3HCHHEM H 3aCOPEHHeM O03epHBIX
aKBAaTOpHH, TAK U C NMPHHOCOM B 03e€pa BEUIeCTB C BOJAMH CTOKAa
aTMOc(epHBIMH OCaJKaMH, NOA3€MHbIMU Boaamu. MameHenus :vo..
HCXOAALIHe B O03epax B pe3yJbTaTe aHTPONOT€HHOTO wouhmmmqum
3aBHCAT OT XapakrTepa IOCTYNAaIOIUX BeLleCTB, HX KOJHYECTBa n
NPOAOJKHUTENbHOCTH BO3AEeHCTBHSI — C OJHOH CTOPOHBL, C APYrod —
OT MPHPOAHBIX OCOOEHHOCTEH Ka’XKJAO0T0 KOHKPETHOro wowOmzm B TOM
yHcJe — OT YPOBHSI €ro TpoguM Ha MOMEHT HauaJja mowhmmoamxm
CylllecTBEHHBIMH SBJSAIOTCS pasmMepbl U (popMa KOTJOBHHBI EJ&ES.
03epa, 0COGeHHOCTH BOJOOGMEHa M BOLHOH JHHaMHKH. Em-nmmmoz%
pearupylor Ha NocTynjaeHue GHOTeHOB H IPYrUX BELECTB rOMOTEPMHBIE
H CTpaTHMHUHPOBAHHBIE BOJOEMbl. B NOHHBIX OT/0KEHUSIX 03ep OTpa-
JKalOTCst BCe HU3MEHEeHHsI, NPOHUCXOASUIHe HA UX Boaoc6Gopax: yBeJu-
YeHHe pacnaxaHHOCTH, BHECeHHe YIOOpeHHH B NOUBY, 3a60o/aunBanme
W\_MM:ovma:mzzm MEDONPHUATHS, HAKOHell, MPSAMOH c6poc wmﬁcmwmmmmv:m
ITpouecc aHTpONOreHHOro BO3AeHCTBHSA Ha 03€pa 4acTo NPUHUMAET
Xapakrep 3BTPO(QHPOBAHHMS H BeleT B psle CAyuyaeB K MOBBILIECHHIO
Tpoduyeckoro craryca ozep. IBTpOGHPOBaHHE, [0 ONpPEaEJEHHIO
JI. JI. Poccoanumo (1977), — 310 noBBIIEHHE YPOBHS HOBOOGpPaso-
BaHHS B BOJO€Me OPraHHYeCKOro BellecTBa B MPOAYKUHOHHO-GHOJIO-
rHYeCKOM Inpouecce. MI3yyeHne aHTpONOreHHOro BO31eCTBHs HA 03epa
OCYLIECTBJIAETCS IMYTeM HCCAeIOBaHUA H3MEHEHHI OHOreHHOH Ha-
IPYy3KH H 6HOJIOTHYE€CKOH NPOAYKTHBHOCTH 03€pHbIX 3KocHcTeM. Hccne-
JloBaHHe GHOJIOrHYECKOH MPOJYKTHBHOCTH O3€PHBIX ooomEmS,w,: 0co-
6eHHO onpezeseHHe NepBHYHON NPOAYKLHU pHUTOMIaHKTOHA (Buubepr
1960) mocny:Ku/IK TeOpeTHUECKOH OCHOBOI H3yueHUs] H3MeHeHH Omm_u.,
HblX 3YKOCHCTEM [OJ BJIMHSAHHEM aHTPOIOIeHHOTO 3BTPOGHPOBAHHSA
OcHOBHBIE MPOSIBJIEHHS Npoilecca 3BTPOPHPOBAHUS — 3ITO :w:mzmm:m
KHCJOPOJHOro pexXuma H (pU3NYeCKHX CBOHCTB BOJABLI O3ep: ee LBeTa
3anaxa, 3JeKTPONPOBOAHOCTH H T. A. YXYJLIEHHe KauecTBa moEum
B CBOIO 0OYepenb 00YC0BJIEHO H3ME@HEHUSIMH CKOPOCTH NPOLAYKLUHOHHO-
JECTPYKIIMOHHbIX MPOLECCOB B 03epHOH 3KocucTeme. CJI0XKHOCTb U
MHOTOTPAaHHOCTb aHTPOMOTeHHOrO BO3AEACTBHS HA pa3HOTHUIHbIE 03epa
o6ycioBaHBaeT GOJbIUHE TPYLHOCTH ONpeLeseHHS CTENeHH BO3dei-
CTBMSI M CKOPOCTH Mpolecca 3BTpOYHPOBAHHSA. B KaXX10M KOHKPETHOM
cjaydae pe3yJbTaT aHTPONOTNeHHOro BO3JEHCTBHUSI 3aBHCHT He TOJIBKO
OT XapakTepa BO31eHACTBHs, HO H OT ero npogoaxurenbroctu. OTciona
BO3HHKaeT mmamo::zmo:oﬂ::moxxm aCHeKT B M3yUYeHHHU aHTPOINOreH-
HOTO BO31€HCTBHUS Ha 03epa.

vmwm:e:m 03ep MpOTeKaJo B TeCHOH CBSI3HM C H3MEHEHHSIMH IpH-
pomHON 06CTaHOBKH Ha HX BojocGopax. Xo3siicTBeHHas! ACSTRIbHOCTD
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CYIIECTBEHHO H3MeHHJIa BOAOCOOPH 03€p. Ha w™ecre npHpPOAHBIX
CJIOKUIHCh KYJbTypHblE JaHAuadTh. [poruo3upoBaHue mpouecca
3BTpoHPOBAHHS TPEGYeT, C OLHOH CTOPOHEL, H3ydEHH COBPEMEHHOTO
COCTOSIHHSI 03€PHOH 3KOCHCTEMBI, C JIpYyroii — 3HaHHS HayaJbHOH
cTaguu 3BTPOMUPOBAHHs H COCTOSIHHA 03€pa 10 Hadala asTpono-
reHHOrO BO3zelicTBHsi. OCHOBHBIMH WHAMKaTOpaMH, XapaKTepH3ylo-
L(MMH HapyLIEHHE XOAa eCTeCTBEHHOH 3BOJIOLHH JHMHOCHCTEM,
cJefyeT cuMTaTb H3MEHEHHS B JIMTOJOrHH H crpaTurpaduu OCaaKoB,
HapylueHHsl B XHMHUYECKOM COCTaBe HX OPraHWYecKOH H 30JbHOH
yacTeli, BHe3aNHble CKauKH B YHCJIEHHOCTH H COCTaBE JHaToOMOBOH
(J10pHl, MaJMHOJOTHYECKHE AAHHBIE U Ap. (XaBbipoBa, 1972).
BcecTOpOHHee MOC/IOHOe H3YdeHHe NOHHBIX OC2IKOB NaeT BO3-
MOMKHOCTb C JOCTATOUHOH TMOJHOTOM BOCCT@HOBHTb OCHOBHBIE STallbl
HCTOPHM BOLOEMOB, M3MEHEHHWH HX pexHMa H 61OTOIOB;, OCOGEHHO
noapoOHble HCCeN0OBaHus MPOBELEHD! B Benopyccuu, OIHOM H3 HaH-
Gosiee GoraThix o3epamH obaacredl TYMUAHOH 3OHH CCCP. Has
Benopyccuu (Skymko, 1971) OCHOBHbLIM THIIOM cTpaTturpadHuyecKux
pa3pesoB B COBPEMEHHBIX O3€pax CMelIaHHOH 30Hbl IBJAETCH «KJac-
CHYeCKHii» pa3pes, 06HapyXeHHbli Gosiee 4eM B MOJIOBHHE BCEX U3BECT-
ubix paspes3os (okoso 500). Ou xapakrepHuayetcs nocJ/1e10BaTeNbHOH
CMEHOI THIIOB OTJIOXKEeHHUi OT Han6o/1ee IPEBHHX KNACTOTEHHbIX necya-
HOMVIMHHCTBIX K Kap6OHATHBIM GHOXEMOT€HHBIM B cpenHeil uacTy paspe-
30B M Bhblllle K OPraHOMHHEpaJbHbIM H OPraHHYeCKHM C CHJIHKaTHON
OCHOBO# 30/bHOH yactu. Tako#t WM M0GOf ApYro# THN CTpaTurpa-
¢HuecKux pa3pe3oB OTBEUaET CMEHaM NPUPOLHOH OGCTAHOBKH B O34
HeJelHHKOBbe ¥ roJouene. HIXKHUA cJI0f KA1aCTOTEHHLIX OTJIOXKEHHH
o6pa3oBajcsi B XOJOAHBIX YCJOBHAX cyGapKTHYeCKOro KJauMara
[o3HeNelHHKOBbS; CPeHHH, KapOOHATHBIA TOPU3OHT, o6orartieHHbli
YIJIeKHCAbIM KajbuueM, SBJSETCs pe3yabTaToM CyXoro H OTHOCH-
TebHO TEIUIOTO KiMMaTa npe6opeana M Gopeasa, KOrAa YCHWJIEHHOE
XHMHYECKOe BhBETPHBaHHE CIOCOGCTBOBANO HHTEHCHBHOMY NOCTYILIE-
HHIO Kap6OHATHOrO BellecTBa B 03epa, HMeBIIHE B TO BpeMsi OJIH-
rotpodHbiil pexuM. HaunHas ¢ aTJaHTHYECKOTO BpeMeHH ToJoleHa
B yC/IOBMSIX HauGosiee TEMJIOro H BJIAXHOrO KinMmara TpodHyecKHi
ypOBeHb B 03€pax CTaJl NOBBIIATHCS H HAUAI0Ch HaKOIIeHHe OpraHo-
MHHEPaJbHOrO THNA OT/IOXKEHHH: TIMHACTBIX MJIOB, KpeMHe3eMHCThIX
W OpraHMuecKHX canporneseil. Bo/BIIHHCTBO 03€PHBbIX BOLOEMOB
JIeCHOH 30HBI B LI€/IOM SIBJISIOTCS] HAKOMUTENSIMH OPTaHHYECKOro Beile:
crBa (Poccoanmo, 1964), B cocTtase KOTOpOro NpPOLEHT 30JIbHOH
yacTH COKpallaercs B MOJb3Y opraHuyeckoii. B 30He CMeIIaHHbIX
71eCOB 3TO SIBJIEHHe OO6YC/IOBJIEHO aBTOXTOHHBIMH NPOLECCaMH. Bmecre
C TeM B HEKOTOpHIX pa3pe3ax obuiasi 3aKOHOMEPHOCTDb Hapyuiaercs
HosiB/leHHeM BepxHero cosi (oxkono 0.5 M) € MOBbILIEHHBIM conep-
JKaHUEM aJIOMOCHIMKAaTOB MO CpaBHEHHIO C GoJee riayGOKUMH TOPH-
soutamu. [IpHUHHA TaKOTO OMECYAHHBAHWS H OLJICCHUA BEpXHero
cosl CBA3aHA ¢ YCHJIEHMeM IOCTYIJIEHHsl TEPPHUreHHOro BELIECTBA
B pe3y/bTaTe pacnaxHBaHusl BOLOCOOPOB M DPa3BUTHst 3PO3HOHHBIX
npoueccos (SKywko u Ap., 1978).
Ananu3 HecKoJbKHX COT 06pasioB H3 BepXHEro cJosi 0CaikoB
1 cpaBHeHHe HX ¢ GoJjee rJiy6OKHMH CJOSIMH TO3BOJIH/H BBIABHTH
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psl HampaBJEHHBIX H3MEHEHHH XHMHUECKOrO COCTaBa, BBI3BAHHBIX
X03AHCTBEHHOH AeATeNbHOCTBIO HAa BoJOc6Opax, H MpoLecca aHTpo-
noreHHoro sBTpodHpoBaHuA. MHamkaTopamu B 3TOM OTHOIIEHHH
SIBASIIOTCS COENMHEHHA XeJe3a M CBs3aHHble ¢ HHUMH — (ocdopa,
cepbl, Maprasua.

H3BecTHO, 4TO AJIsl 30HBI TalrW, ¥ B OCOGEHHOCTH NPOBHHIHH
Banruiickoro wura, xapakrepHo o6pa3oBaHKe O3epHBIX XKeJde3omap-
rafueBbix pyA u Koukpeuuit (CemenoBuu, 1958). IOxuee, B 30He
CMELIaHHbIX JIECOB, TAKOH THI HAKOIJIEHUS] BCTPEUAETCS 3HAUUTENbHO
pexke H NPHYPOYeH JIMLIb K JUTOpPa/IH Me30TPo(dHBIX 03ep. 3HAUH-
TeJbHO 4Yalle COeJUHEHHS XKejne3a OGHADYKHBAIOTCH B pPACCESTHHOM
BHIe B NpOdyHAaJH 3IBTPOQHBIX 03€D, B OXKEJE3HEHHBIX OcaiKax
KOoTopbix [e,O3; npesbinaer 7 9% (Ha aGCoJIOTHO CyX0e BELIECTBO).
HauGonee Bricokas oxenesnenHocts (>10 % Fe,03) nabmogaercs
B [IOBEDXHOCTHOM CJiO€ [VIMHHCTBIX HJIOB M KpeMHe3eMHBIX carpo-
nened ¢ npeobjalaHieM BOCCTAHOBHTENBHBIX YCJIOBHH B NepPHOAbI
crarganuii. Takum 06pa3om, COBpeMeHHBIH (JOH CeMMEeHTalMH B 03e-
pax Bemopyccuu xapakrepusyercss akTHBHBIM MPOLECCOM HAKOMEHHS
TOHKOJAHCIEPCHBIX TVIMHUCTBIX HJIOB M KPEMHE3eMHCTBIX camponesed
C BHICOKHMM [10KA3aTeseM F€OXMMHUECKOro (poHa xKene3a, uTo sBJASeTCs
pesyJbTaToM HHTEHCHBHOH pacnalllki 3eMe/b, IPO3HH JEepPHOBO-MOJ-
30JIMCTBIX H MOJ3O0JHUCTBIX NTOYB H BBLIHOCA XKeje3a H3 WIIIOBHAJIBHOIO
ropusonTa (SIxywko u gp., 1984).

Hns coBpeMeHHBIX OCAaJKOB 03€p XapaKTePHO HAKOIMJEHHe TaKHX
OHOreHHBIX 3J€MEHTOB, KaK (octhop, KOTOpBIH mocTynaer ¢ yao6peH-
HbIX 10JIeH B OTJOXKEeHHS Caab03BTPOPHBIX CTPAaTH(HLHPOBAHHbBIX
03ep BMECTe C pacCesiHHbIM KeJle30M B BHAe BUBHaHMTa. CTaTHCTH-
YecKHe MokKasaTesH (POHOBOro copepxkaHua ¢ochopa B OTIOKEHHUSX
osep bBesnopyccuu pocruraor 0.5Y% P,0; (Ha a6comioTHO cyxoe
BellleCTBO). B okese3HEHHBIX WJax W Canpomnessix 3TOT I10Ka3aTenb
ysenruuBaetrcs a0 3.0—3.5% (Skywko u ap., 1985).

K nepeuncieHHblM HWHAMKAaTOpaM H3MeHEeHHE mpolecca O3epHOH
CelMMEHTAalHH O0J BJMSIHHEM aHTPONOreHHOro () akropa cjeayer OT-
HEeCTH Takxke coefHHeHus cepbl. CpenHee comep:KaHUe ee B OTJOXKe-
HusiIX 03ep bBenopyccuu cocraBasier 0.47 % (ma abconoTHO cyxoe
BelleCTBO), uyto B 1.5 pasa Bblle Kaapka JJsi OCAaLOYHBIX MOPOL.
B BepxHem cJjioe 0XeJle3HEHHBIX IVIMHMCTBIX HJIOB H KPEMHE3EeMHCTHIX
canpormneJjed CTpaTUPHUKMPOBaHHbIX c1a603BTPOGHBIX 03ep coaepxka-
HHe cepnl yBesnuuuBaercst 40 | %. OcHoOBy ocagka B 3TOM cJjydae
COCTaBJsIeT THAPOTPOMJIUT H MHUDPHT.

Takum o6pa3oM, X03fHCTBEHHasi OCBOEHHOCTb BOAOCGOPOB 03ep
B JIECHOH 30HE€ CTHMYJHpPYET oforalleHue BepXHero cJosl OTJOXeHHH
coefMHeHUsIMH Kene3a, docdopa, cepbl, U 3TOT MNPOILECC ClAEAYyeT
CYHTATh NPOrPECCHPYIOIIHM.

HakonneHue kapGoHata KajbLHSI TAaKXe 3aBHUCUT OT H3MEHEHHS
VCIOBHH B cHCTeme BOxoc6op—o3epo. F3BecTHO, YTO HaKomjieHHe
KapOOHATHBIX canponejell WIH APYTHX OTJIOXKEHHH C BHICOKHM cOmep-
’)KaHueM KapOOHaTOB NPOUCXOAUT B JMTOPaJbHOH n cyGaHTOpaIbHOM
30HaX Me30TPO(pHbIX 03ep IpPH YCJAOBHH HHTEHCHBHOI'O NMPHUHOCA €ro
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C MOBEPXHOCTHBIMH H TOA3€MHBIMH BOAAMH H OTCYTCTBHSL B BOJHOM
mMacce arpeccHBHOH yraekucsaorol (JIykawes u gp., 1973). B cBssu
C aHTPONOTEeHHOH 3BTpodUKaunHeH 03ep, yBesHueHHeM OHONPOLYKTHB-
HOCTH, HachllleHHeM BOJbl YIJIEKHCJOTOH KapO6oHAT KaJjbUus OTJa-
raercsl Ternepb TOJABKO B HEMHOTHX o3epax (7 % ux ofuiero umciaa).

B nocaennue ronbl mogpo6HOe U3yueHHe 0CaKOB TUIEPIBTPOPHBIX
03ep, CHJIbHO TpaHCGOPMHUPOBAHHBIX COpocamH 3arpsi3HeHHBIX BOJ,
JaJji0 HeoXK UL aHHble pe3yabrathl (SKymko u ap., 1982). B HeckoabKuX
o3epax H30BITOYHOE MOCTYIJICHHE OHOTEHHBIX 3J€MEeHTOB 3a Ccyer
CeJbCKOXO35AHCTBEHHEX COPOCOB NPHUBENO K THIEP3BTPODHUPOBAHHIO
Bcell - MUMHOCHCTeMbl. B JjieTHuH nepuox B HHUX HalOmaogaercss nepe-
ChIlIleHHe KHCJIOPOIOM, OTCYTCTBHE CBOGONHOH YIJIEKHCJOTHI, CHJBHO
wesnoyHass (pH 9) akruBHas pearuus. B sumHuil nepuon Bce ruipo-
XMMHUYECKHe mapaMeTpbl Pe3KO H3MeHSIIOTCS, a MakCcuMyM ¢ocdaTos
npocruraer 2.75 mr P/j. BepxHuil cJ0H JOHHBIX OCaikOB B TaKHX
o3epax oGoramieH KapO6oHatoM Kanabliust (=>20 %), xora B GoJee
riyGOKHX TOPHU30HTAX ero cojep:kaHue He Bbime 3—5 %.

ITo-Bunumomy, Gaaronapsi U36GLITOUHOMY KOJHUYECTBY OHOreHOB
IpU BBICOKOH TemnepaType (POTOCHHTE3HpYIOLHe OpTaHH3MBbl, HCIOJ/b-
3ys YrJIeKHCJ0Ty OHKapOOHATOB Ha NOCTPOEHHE OPraHuYecKoro Belie-
CTBa, CABHraloT KapOOHaTHOe paBHOBECHE B CTOPOHY 00pa3oBaHuUf
Kap6oHaTa KaJbliusl, B pe3y/bTaTe 4Yero pacTBOpP MepeHachliaeTcs
u CaCQO; BhINazaeT B 0camok.

JluaToMOBble BOJOPOCHH, YYaCTBYsl B KPYroBOpOTe BelllecTBa H
3HEPTHH, UYTKO pearupyroT Ha H3MeHEHHUs] B COCTOSIHHH JHUMHHYECKOH
cucrembl. [1pyu uayyenuu nuaToMoBoi ¢Jopsl o3ep besopyccHu BbIsIB-
JIeHBI ONpe/ieNieHHble 3aKOHOMEPHOCTH, CBSI3aHHbIe C HHTEeHCH(HKaL el
XO3SIHCTBEHHOH OeATeJIbHOCTH Ha BoJOCOOpPax M YBeJHUEHHeM IIO-
CTyIJIeHHs] GMOTeHHBLIX BeleCcTB B BOZOEMbl. B wacTHOCTH, OTMeueHo,
4TO HauyaJ/I0 BO3pacTaHHs CTeneHHd TPOoHOCTH BhI3bIBaeT oboraimeHue
BHAOBOro pa3Hoo6pa3snsl anbroJopsl, KOTOPOe 3aTeM pe3KO COKpa-
maercsi. B xone 3aToro Xe npouecca yBeJHUYHBAETCS] UHCJO aJKaJju-
¢ uJIOB U aNKaJTHGHOTOR, MPEANNOUHTAIOUINX IIENOUHYIO PEaKLHIO CPEebL
Ysenuuenue TpodHOCTH, COKpallleHHe NIPO3PAayHOCTH BOABI BHI3BLIBAIOT
nepecTpoiKy JHAaTOMOBBIX COOOILECTB B CTOPOHY yBe/IHUEHHS NpejcTa-
Buresel snupuToB. ONHOBpEMEHHO COKPALLaeTCsl YHCJIO XOM0N0MI00H-
BbIX BHIOB H 3aM€Ha HX BHIAMH LIHPOKOTO reorpagHueckoro pacipo-
cTpaHeHusi. JIOMHHHpYIOIHe B YHCTHIX 03epax BHAB poroB Melo-
sira Ag., Cyclotella Kiitz. cmenstiorcst pogamu Stephanodiscus Ehr.,
Fragilaria Hyngb., kak 6osee ycTOHUHBBIME K YBeJHUEHHIO GHOreHHOH
Harpy3ku (BJuacos, 1981).

AHanu3 NaJHHOJIOTHUECKHX CHEKTPOB H3 O3€PHbIX OTJOXKEHHH
MO3BOJISIET CAEAAaTh BBIBOJX, YTO C KOHIA aTJaHTHYECKOro 3Tamna roJo-
leHa HAayHHAeTCsl 3aMeTHOe BO3JAefCTBHe Ue/OBeKa Ha ecTeCTBeHHbIH
pPacTHTENbHBIH NOKPOB. DTO MOATBEPKAAETCS HAJHUHEM B NMbUIbLEBbIX
CHeKTpax MblibUbl pacTeHUH BHIPY6OK M macTOHIL: KpanuBbl, MOAMA-
pEeHHHKa, LaBeJisi, ThICSUeTHCTHHKA, OAYBAHUYHKA, TOAOPOKHUKA H AP.

B cy66opeanbHoe BpeMsl ¢ pa3BUTHEM 3eMJieflesHsi U BHIPYOKamu
JIECOB B MAJIMHOJIOTHUECKHX CHEKTPax NMOMBJSETCS MblJAbLA XJeGHBIX
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3J1aKOB K GBICTPO COKpallaeTcsi KOJHYECTBO IMbLIbLbl [LIHPOKOJHUCT-
BEeHHbIX TopoA. B cy66opeasnbHoe BpeMsi nmbliblla XjaeOHBIX 3JaKOB
6boln1a mpeigcTaBieHa B OCHOBHOM MiLeHHue#l, B cy6aTsaHTHYECKOE
BpeMsi B CBfI3H C yBJaKHeEHHeM M NOXOJOJAHUEM KJHWMAaTa [AOMH-
HUpyOLleil ctana neiibua pxu (Bormeab, 1984). .

CnoxuBlIMACA K HACTOSILUEMY BpPEMEHH KOMIJIEKCHBIH MOAXON
K H3YUYCHHIO JIOHHbIX OTJOXEHWH B CBSI3W C M3yUeHHEM NpOLeECCcoB
9BTpodHpOBaHUs O3ep, BbHI3BAHHBIX AHTPOMOTEHHBIM BO3LefCTBHEM,
JIOTIOJTHUJICS] PSIAOM HOBBIX MeTONOB. BakHoe 3HaueHHe NJis CYyXKAeHHSA
O BJIHSIHHHM Ha Da3BUTHE 03ep NesATeNbHOCTH YesjoBeKa HMeJso ycra-
HOBJIeHHe cTaguil KHU3HH o3epa. Mloew o cMeHsSIOWMX APYr Apyra
CTaAMSIX pas3BHTHUS o03ep ObliKM pasBUTH ellle B paborax mvonm:m,
KOTOpPBIX Ha npuMepe )KeHeBCKOro o3epa onucaJj nATb CTaiuH KU3HH
o3epa, KOrja Ha NepBOM 3Tane pas3BHTHS B BoJOeMe OTKJAJblBaJHCh
MHHEPOTEHHble aJJIOXTOHHBIE OCAaJKH — TNEeCKH M IJIHHbI, 3aTeM Haua-
Jocb o6paszoBaHue WJAOB, T. €. BCJAEACTBHE HAKOIJEHHS BHayaJe
aJNIOXTOHHOTO JeTPHTA B OT/IOKEHHSAX TOSBUIACH OPraHHYecKas co-
cTaBJasIOLLasl, MO3/HEee B MJIaX HauuHaeT npeo6JanaTh aBTOXTOHHbI
JeTPUT, 06pa3yIolLHiica 3a CUeT XKU3HeAeATEJbHOCTH 03epHOH GHOTHI,
jajiee MPOHCXOHMT NMPEBPALICHHE 03epa B MPYN H HAKOHEl B 6os0TO.
Tunemann u Haymanu nHa npumepe o3ep Dbanruiickoii ob6sactu u
Asbll MOKa3aJiu, YTO TJIABHBIH (aKTOP «CTapeHHs 03ep» —— HaKoMmJe-
HHe B HHX MOUIHOH TOJIIUH aBTOXTOHHOrO [eTpHTa, 3aMOJHSAIOUIEro
€ro nepBOHAauYaJIbHYIO KOTJOBHHY, BCJEACTBHE UEro 03epo W3MEHsAeTCs
OoT oJHurorpodHOro uepes crajguio Me30TpoduH K 3BTpodHOMY H
nanee — K auctpodHomy Tuny. EcrecTBeHHbIH mnpouecc crapeHus
03€ep B YMEPEHHbIX WHUPOTAaX NPoTeKaa Ha ¢oHe CYLIeCTBEHHLIX KoJe-
6aHuil TemMnepaTypbl ¥ YBJAXXKHEHHOCTH KJHMAaTa MO3JHE- H MocJe-
JIEAHUKOBbSI, KOTOPble BO3A€HCTBOBAJNH KaK HEMOCPEACTBEHHO Ha BOZ-
Hbleé Macchl 03ep, TaK H ONOCPefOBAHHO — MyTeM H3MEHeHHH JaH.-
maproB UX BOAOCO6OPOB — ruaporpadHueckoil ceTH, INOYB, PacTH-
TeJBbHOCTH U T. A.

YxKe B HeoNHTe [eATeNbHOCTb YeJIOBEKa OKa3blBaJjia BJHSIHHE Ha
JasawadTel BoAoc6Gopos 03ep. DTO BJAUSHHe NMOAPOOHO PACCMOTPEHO
B LIHKJIe paGoT, MOCBsiLleHHbIX HCTOPHU o3epa JloBosipsu (Kukkonen,
Tynni, 1972; Huttonen, Tolonen, 1974; Simola, 1977), 9%5 npose-
JIeHO KOMIIJIEKCHOE NOCJIOHHOe H3yueHHe JOHHBIX OTJOKEeHHH U anans
HUCTOpHUECKHX MaTepuasioB. B 03. JloBospsu (miouwaab — ~ 0.5 km?,
cp. raybuna — 8 M, makcumaapHas — 17.5 M) MOILHOCTB ROHHBIX
oTyioxKeHu# gocturaer 5 m. M3ayueHune cocraBa AOHHBIX OTJIOXKEHHH
o3epa M onpejiejeHue Bo3pacta ocaikoB meroaom '*C mokasaio,
4TO 03epo BO3HHUKJO 10.2 ThiC. JeT Ha3aj, a ueJOBEK MOSIBUJICA HA ero
BOA0COOpe B UeTBEPTOM ThHICSIUEJIETHH O H. 3., T. €. 6 ThbIC. JIeT Ha3a,
H BCe MocJefyiollee pa3BUTHE 03epa ONpeessiioCh HHTEHCHBHOCTBIO
npeo6pa3oBaHusi ero BOAOC60OpPa YeJIOBEKOM. .

Temn ocankKOHAKOMJEHHS, BBIYMCJIEHHBIH MO pe3yabTaTaM CepHH
paiHoyrJepojHbIX AaTHPOBOK, Ha HayaJbHOM 3Tane CyuwecTBOBAHHUSA
o3epa B npeGopeane u Gopease Gbll OYeHb HHU3KHM, B ATJaHTHKe
OH HECKOJIbKO MOBBICHJICS M CYLIECTBEHHO BO3poc 5.5 ThiC. €T Ha3al
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C MosiBIeHHEM Ha BoAOCGOpe 03epa MepBOGBLITHBIX OXOTHHKOB. Bhije-
JIEHO 5 CcTafu il OCBOEHHUS YeJJOBEKOM BonocGopa ozepa. [lepepas cragus
HayMHAETCsl B KOHLE aT/JaHTHYECKOrO0 BPEMEHH H XapaKTepuayercs
JECHBIMH [102KapaMU H HU3MEHEHHSIMH DACTHTENbHOCTH, 3a(HKCHPO-
BAHHBIMH B O3ePHBIX OTJIOXKEHHSAX MO COCTABY MNbIABLL H HaJHUHIO
MpOCaOeB memnjia. B melibUeBBIX CeKTpax OT/IOXeHH# pe3Ko Bo3pa-
CTaeT COA€pKaHHe MNbUIbLULI NanopoTHuka Pteridium, paspacramooiue-
roCsi Ha CBEXKHX rapsix, NOSIB/SIETCS MblIbLA KPANUBbI M APYTUX MOXO6-
HbIX eH TPaBSIHUCTBIX pacteHuii. Bo Bropyio basy akTususauuy ueno-
BEUEeCKOl JesITe/IbHOCTH BJIBOE BO3pAacTaeT COAEPKAHHE MbLIbIBI
COCHBI, YObIBAeT COlNepXKaHHe MBLIbLb €J1H. YBeUUUBAETCS comepxa-
HHUE TbIIbLL MOXXKEBe/JIbHHKA, 3/1aKOB H pasHoTpasbs (Plantago,
Rumex, Urtica, Artemisia). dta ¢dasa oxpaTbipaeT BpemMss no |—
2 Beka H. 3. B tpetbio dpasy (II—VI BB. H. 3.) BIIEPBbIE€ B OTJOXKEHHAX
03€pa TNOABASETCA NblIbUA KYJbTYPHBIX 3J1aKOB — PXKH, SUMEHS,
MINEHHUBl, YTO CBHAETEJbCTBYET O HauaJjie NMOACEYHOro 3eMJelesHs.
Hanee B ocanxax ¢ukcupyercsi hasa KyJbTYPHOTO 3eMjenenusi
HHTEHCHBHOTO HCMOJNb30BaHHUA mnacT6uil. B apepecHoll uactu au-
arpamm BeJIMKO COJepxKaHHue Gepesbl, MEePHOLAHYECKH YBeJIHUHBAETCS
POUEHT NbUIbLBL OJbXH, MOXKEBEJbHHKA, JEeWHHbl W HBb. Cpepu
TpaB xapakrtepubl Rumex acetosella, Ranunculus, Centaurea,
a TaKXe KOHOIJISA W JieH. DT1a ¢pa3a oxsarteiBaer Bpems ¢ VI no XVI B,
IpH 3TOM CHauaja KyJbTHBHpOBasach kKoHomass (V—XIV Ba.),
a ¢ XV—XVI BB. — jéu. Ilatasi paza MHTEHCHBHOrO COBPEMEHHOro
semsenenanss oxsaroiBaer XVIII—XX Bp., korna miouiagM mnoceBos
HECKOJIbKO COKPAIAIOTCA H MPOHCXOUT 3aJleCeHHe TEPPUTOPHH; B pe-
3y/lbTaTe pacCTeT A0/ MbUIbLbI COCHbL W €JH, yMEHbINAETCs PoJb
OJIbXH M HbIIbUbI HEIPEBECHBIX PACTEHHH.

Takum o6pa3om, 3TO Hcc/eOBaHHE NOKA3ano IIHPOKHE BO3MOXK-
HOCTH NNPUMEHEHHUsT METOJa NMaJ/JHMHOJOTHYECKOTO aHAJIH3a B COUYETAHHH
C TPaHYJOMETPHHECKHUM H XHMHUYECKHM aHAJH30M JOHHBIX OTJOKEHMH
H panuoOyr/JepPOLAHbIM METOAOM ONpefesieHHs] BO3PacTa OCAIKOB.

Bausnue denoBeueckol eATeNbHOCTH, H3MEHMBIIEe CKOpPOCTb U
Hanpae/eHHOCTb O3ePHBIX NPOLECCOB, APKO NPOSABHIOCH HA BoJbIIOM
[TnenoBckom osepe (Ohle, 1979), rae anrtpomnorenHoe BO3jeHcTBHE
Ha 03€pO TakXe OBbLIO H3Y4EHO KaK MO HCTOPHYECKHM HOKYyMEHTAaM,
TaK U TyTeM KOMILIEKCHOTO NOCJOHHOTO H3YUYEHHS TOHHBIX OTJI0MKEHHUI.
B Hacrosiuiee Bpemst muowanb osepa 30 km? cpenHaAs rnybuHa —
12.5 M, a makcumanbHasi — 41 M. Osepo o6pa3oBasiocb B KOHIe
MIEACTOLeHa Ha MecTe MpOTaMBlIeH TbIGH norpe6eHHOro Jibja.
MounocTb 03epHBIX OTJ/IOkKeHHH focTHraeT B HeM 15 m. Ha nporsixe-
HUH MO31HEro npuaca, npe6opeasa H Hauana Gopeaja TeMN CeH-
MeHTauHH Obll HU3KHM (0.1—0.2 MM B rox). Manee on BO3pacraer,
B OCajKax yBeJIMUHBACTCSH COJepKaHHEe MUHEPAJbHONH COCTABJSIOIEH,
XJOPOQU/IA «a», KPEMHHSI, CBA3AHHOrO C HAKOMJEHHEeM nasuupe
AvatoMei. Bce 3TH M3MeHeHHs] BbI3BAHBI MOSIBJEHHEM Ha BojJocGOpe
03epa yeJIOBEKa, CBEJEHHEM JIECOB, HAYa/J oM 3eMJefe/us.

Peskoe nsmenenue pexuma osepa npousouio B cepeaune XIII B.,
KOrlla Ha py4be, BLITEKAIOLIEM W3 HEro, GBbLIH MOCTPOEHb IJIOTHHA H
MEJIbHHIA, B p€3yabTaTe Yero U ypoBeHb o3epa Obl MOAHAT HA 2 M.

14 211



PasmbiB GeperoBoil 30HbI BCJEACTBHE NePHOAHUYECKUX KoJeGaHu#
YPOBHAl 03epa, CTaBLIEro BOJLOXPAHMJHILEM, MPHBEJ K KaTacTpodH-
YeCKOMY pOCTY CKOPOCTH OCaJAKOHAKOMJEHHs, KOTOpas BO3pocC/a
B 120 pa3 u pgocrturaa 12 mMm B roa. Ecau 10 NOCTPOHKH MJIOTHHBI
goJsiee uem 32 10 Thic. JieT chopmUpoBaIoCh 7.5 M 0CaakoB, To 3a 8 no-
CJeIyIOUIUX CTOJeTHH — Toxke 7.5 M. B BepxHeM cJjoe 0cCaakos,
o6pasoBaBLIeMCsl TIOC/€ CTPOUTEJBCTBA MJAOTHHBI, COAEpXKaHWe opra-
HHUECKOTO BelllecTBA BLIPOCJO TO CPABHEHWIO € HHUMXKHHUM CJOEM
B 12 pas (¢ ~100 r/m® no 1265 r/m?), comepxaHue xJopodumiia
«a»— B 30 pas (c 0.1 r mo 2.8 r/m?%), comepkaHue ayTHrEHHOTO
kpemuusi — B 18 pas (co 100 r xo 1800 r/m?). Pesko yBenuuumaoch
TaK»Xe CcOoJepKaHue psila MHKPOJIEMEHTOB — 3Keje3a, AaJIOMHHHS,
Ko6aJsbTa, MenH, LHHKA.

CislegoBaTe/IbHO, aHTPOIOTeHHOE BO31eHCTBHE HA 03epa IMPOSIBJISA-
eTCcod Npexe BCero B U3MEHEHHUU TeMIa U XapakTepa OCafiKOHaKOoIIe-
HHS: B H3MEHEHHH XHMHUECKOro COCTaBa OCaJlKOB, COJepPXKaHHs opra-
HUYECKOro BelleCTBa, BELIECTBEHHOTO COCTaBa OTJOKEHHH.

YcuneHne aHTPONOTreHHOTO BO3AEHCTBUA Ha oO3epa, HaGJAIOAAIO-
lieecsl B NocJegHNe AeCATHAETHS], GbLIO YCTAHOBJIEHO NYTEM H3YUYEHHS
BEPXHHX TODHU3OHTOB OTJOXKEHHH METOIOM [IHATOMOBOrO aHaJau3a
nByx o3ep Kapeabckoro nepemefika (JlaBbipoBa, ,_,%:eo:omm,
1979) — mesorpodHoro 03. KpacHoro (msowanb — 9 KM*, cp. ray-
6MHa — 7 M, MakKcumaJibHasi — 14 M) U pachnoJioXKEeHHOTO B TOM Ke
paifoHe 3BTpodHOro 03. Bumsnesckoro (maoumaas — ~9 km?, cp. ray-
6nHa — 2 M, MmakcumanabHasi — 3.5 M). 3umoii co abaa oboux osep
6bl1M OTO6PAHbl MOHOJHTBI TOBEPXHOCTHBIX JTOHHBIX OTJIOXKEHHUH MOI-
HocTbio 20 (KpacHoe) u 36 cm (BuuiHeBckoe) npu obiued ux molu-
HOCTH cooTBeTcTBeHHO 17 H 12 M. WMabl 6bliiM 3aMOpOXKEHb! U pasje-
JIEHbl Ha CJIOH B 1 €M, B KaXK/IOM W3 KOTOPBIX ONPENENSANOCh COfepKa-
HUE XJopoduaaa «a», ColepKaHue CTBOPOK AHATOMOBBIX BOJOPOCEH,
BHAOBOH COCTAaB [AHATOMEH M CTPOEHHe [HATOMOBBIX KOMIIJIEKCOB.
Bospacrt ocagkoB 6wl paccuutan no merony Crokuepa (Stockner,
1975) Ha oOcHOBe coOIOCTaBJEeHHUS] COJep:KAHHA JHATOMeH B OTJO-
JKEHHAX U KOJIHYeCTBa HX, TPOAYLHPYEMOro B CpeiHEM 3a I'OJl B MJI2HK-
TOHEe 03ep. YCTaHOBJIEHbl U3MEHEeHHS] B XapaKTepe AHATOMOBBIX KOM-
MJ1eKCOB: POCT OO6LIEro CONepKaHHA NUHaTOMeN B ocajakax, H3me-
HEHHA KOJHUECTBEHHBIX COOTHOLIEHHH MAacCOBBIX BH/OB, yBeJHUEHHE
YHMCJIEHHOCTH AHaToMell aJjkajuduIoB U ankaauGHOHTOB, POCT HH-
nekca A/C (COOTHOIUEHUS] UYUCJAEHHOCTH MJAHKTOHHBIX G6ECHIOBHBIX
JHaToMel u ueHTpHUecKHx). B Bepxuux 5 cM ocaakoB pe3ko BO3pocC/0
copepxaHue xjaopopussa «a». [Togcuer Temna ceaHMeHTALHH MOKa-
3aJj, 4To HauboJsiee pe3KHe HU3MEHEHHS B CTPOEHHH NHATOMOBLIX KOM-
NJIEKCOB Tpou3owmIu 3a nocaennue 20—25 jeT B NepHOL MNOBHILIE-
HHUsSI YPOBHSI TPOPHUHU 03ep.

Taxum 06pa3oM, K HaCTOsALIeMy BpeMeHH YCTAHOBJEHO, YTO aHTPO-
MOTeHHBbIH (aKTOp Mrpas CYUIECTBEHHYIO pPOJb B Pa3BHTHH O3€PHBIX
5KOCHCTEM CO BpEMeHH NOsIBJeHUs uejoBeKa Ha BogocGopax o3ep.
Crenenb W xapakTep aHTPOMNOTEHHOrO BO3NEHCTBUS 3aBHCAT OT COBO-
KYMHOCTH TPHPOAHBIX H HCTOPHUECKHX (PAKTOPOB, UTO HEOGXOAHMO
YYHTBIBATb NPU M3YUEHUH HCTOPUM PAa3BHUTHA 03ep.
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Bausinue ua passutue osep
XO3HCTBEHHO# REATEJbHOCTUH HA BopocOopax

Hns cyxneHus o BAHSHHY AHTPOMOreHHOr0 BO3AEHCTBUSA i
PAa3BHTUE O3€p NMOMUMO HH(MOPMALHUH, KOTOPYIO HECYT HCCJeL0BAHUS
AOHHBIX OT/JIOXKEHHH, UCTOJMB3YIOTCH CBeIEHHS O XO3HHCTBEHHON nes-
TEJILHOCTH Ha BOXOCGOpPAX 03ep: NaHHLIE O THAPOTEXHHUYECKHX coopy-
KEHUAX, NPHBOMSAIINX K H3MEHEHHIO ITyGHH M NPOTOYHOCTH, HaHHbe
0 c6poce B 03epa NOLOTPeBAEMBIX BOJA, GHOrEHHbIX U APYTHX XHUMH-
deckux BeulectTs. Oco6oe MoJ0KeHHe 3aHUMAIOT CBeLEHHS O ObicTpOM
pOCTE TMOCTYMJIEHHS] B BOAHbIE OGBEKTH GHOTEHHBIX BellecTB, oOnpe-
AENAOUMNX X0 3IBTPOPUPOBAHHS BONOEMOB (3a mnociennue 80 ser
aHTPOMNOTeHHbIE MOCTYM/IEHHST hocopa B BOAbI CyLiH BO3POCJ/H MOUTH
B 10 pas). B nocsiennne ronsl antponorentoe IBTPOpUPOBaHHUE BogOe-
MOB paccMaTpuBaeTcsl KaKk BaxkHelas npoGiema AuMHOIOrHH (Poc-
conumo, 1977; Anekun, 1979).

B mupopoit npakruke mupoko HCIIONIBb3YIOTCH SMIHPHUYECKHE CBSI3H
MEXNY YPOBHEM XO3fHCTBEHHOH NEATEJNbHOCTH H yYpOBHeM Tpodun
o3ep. Swvﬁn::m STHX CBfI3€H B OCHOBHOM GbLIO HAaNpaBJeHo Ha pelle-
HRE nporHoctuyeckux sanau (Dillon, Rigler, 1974; Vollenweider et al.
1980; Pacnneruna, T'ycakos, 1982). [nsi paspaGorku zmeoNEE\_,
MPOTHO30B HEOGXOAKMO MOHSATh IPHUHHLI H3MEHEHH], MPOMCXOAHUBIIUX
B IPOLIJIOM.

YcraHoBneHbl cBSI3U COCTOSIHUS XO3AHCTBEHHO NesITeNIbHOCTH C aH-
TpornoreHHeM NOCTYNICHUEM (ocdopa B o3epa, ¢ KOHUEeHTpanHeH ¢oc-
¢dopa B HHX H C XapaKTepUCTHKAMH GHOJIOTHYECKOH NMPOLYKTHBHOCTH.
Onpenensiioch Bausinke cpenHeii KOHUEHTpALKHH B 03epe o6uiero ¢oc-
¢opa Ha coaepkaHue B Boje xnopogpuisa «a» (Lee et al., 1980)

HMamenenusi dpochopubix Harpysok na 03epa onpenessioTca hmv:sm.
(akTopamu: H3MeHeHHeM 06bEMOB NPOH3BOACTBa M H3MEHEHHEM TeX-
HOJIOTHH TPOHU3BOACTBA B 06/1aCTSIX, CBA3AHHBIX C HCMOJb30BAHUEM
dochopa. TexHomornyeckue NpOLeCCEl M arpoTeXHHKa pelalouum
06pasoM BJHSIIOT Ha MOCTYMJEHHe B 03€pa OHOreHHBIX BeLIECTB.
151 oneHOK MpowmJIoro cocTosinus 03€p MX KOJHMYECTBA MOMKHO yuH-
TBIBATH, 3Hasl yAe/NbHOE NMOCTYI/IeHHe (hocdhopa, CBOHCTBEHHOE OCHOB-
HbIM BapHAHTAM BENeHUs] XO3sIHCTBAa B pasHoe Bpemsi. Jlis IIPOrHO-
CTHHYECKHX OLIEHOK TAKOH MOAXO[ AIBJASETCS €IHHCTBEHHO BO3MOXXHbIM,
HO B NPOTHO3€ TPYIHO y4eCTb BO3MOXKHOE H3MEHEHHe TeXHOJIOTHH H
arpoTeXHHIECKHX npueMoB. Bo3mMoxHbl TakKe OWMGKH npH NPOrHO3e
pocta o6bema MPOH3BOACTRA.

Panukanbubie uamenenuns nocrynsienuii dochopa B BOgHbE 06b-
EKTBI MOXKHO NpoceanTh Ha npuMepe CeBepo-3anana named CTpaubl.
Has x<:=~ B. XapakTepHbIM GbLIO MOJHOE OTCYTCTBHE MHHEPaJbHbIX
vﬁoavmm:x, B 3€MJICNC/NHH FOCMOACTBOBANA BeceHHNAs Benawka. CTOK
C NOJeH B MOOBOAbE (HOPMHPOBAJICH HA TMOYBAX, 3aKpeIlJIeHHbIX
KODHEBbIMH CHCTeMaMH (cTepHs, TpaBbl). Opraxnueckue yno6Gpenus
BBIBOSHJIHCL B yCTAHOBHBIIHECS MHOTOJIETHEH NPAKTUKON CPOKH TOCJe
M010BOAbSA. CPOKH 3TH 3KeCTKO COBMIOA/NCh, UTO HCKIIOUANO CMLIB
yaOoOpeHui, aa W 3amaxuBajy yro6penns Tyt xe (HUupnosa, 1969)
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B 5THX YCJOBUSX yAeJbHBI BBIHOC dochopa ¢ nosed B BOLHbIE 00b-
eKTbl Gbl1 GJIH30K K CPeHHM 3HAUEHHAM YAJIbHOTo BblHOCa (ocdopa
u3 geca (Cole, 1971). B coBpeMeHHBIX YCJOBHAX NpPH LIHPOKOM HC-
MO/b30BAHHH OCEHHeH 3516/1eBOH MaxoThl BECEHHHH CTOK (opMHpYeTcH
B YCJIOBHSIX, 6J1arONPUATHBIX JJISi BHIHOCA GHOT@HHbIX BELIECTB B BOJLO-
TOKH, UTO MPUBEJO K yBEJHYEHHIO BbiHOCA (ocopa B CpelHEM NpH-
mepno B 3 pasa (Hasapos, 1981).

Ewme 6osee 3HaYMTEJbHble HW3MEHEHHSI TMPOH3OUIAM B KHBOTHO-
BoncTee. KoJHuecTBO KPYIHOr0 poraToro ckora no cpasHenuio ¢ X1X B.
YABOHMJIOCH, @ 32 CYeT H3MEHEHHsl TEXHOJIOTHH COMlepKAHHUST KHBOTHBIX
BbIHOC (ocopa B BOAHbIe OOBEKTHl YBEJNHUHJICH B JAECATKA pas.

BeiHoc ¢ocdopa B BOLHEIE OGBEKTbl ¢ GBITOBBIMH CTOYHBIMH BO-
NaMH HaceJeHHbIX IIYHKTOB TaKXKe MpeTepnes paiHKajbHble H3Me-
HeHHsl. B yCJOBHAX CebCKON MECTHOCTH B MPOULIOM B BOAHBIE 06B-
eKTbl BBIHOCHJIOCH OKOJ0 | % morpe6asiemoro ¢ nuuiedl ¢ocgopa
(Msraun, 1977). K atomy Hago 106aBHTb, YTO FOPOACKOE HacCe/NeHHE
Poccun pmocturao 2 % toabko kK konuy XVIII B. B cospemeHHOM
ropojie MpH HAJMUHH KAHAJIH3aUUH BBHIHOCUTCS B BOJHBIE OGBEKTHI
yxe 70—100 % norpe6asiemoro ¢ nuuieil pochopa, a 3a cuer NpUMe-
HEHHSI JIeTePreHTOB KOJHuecTBO (ocdopa B CTOUHBIX BOJAX MOXKET
GbITb YABOEHO.

Jlisi uccaeayeMbiX NMepHOLOB AOJMKHbBL ObiTh ONpejeseHbl y1esb-
Hble TOKa3arteJH BhIHOCa ¢ocdopa Ajas BCeX CYIECTBOBABLIMX aHTPO-
norennbix uerounnkos (Iuabkpor, 1975, 1981; Coitep, 1977). BropeiM
3TaNOM HCCJeNOBaHUA siBjsieTcd cOOp KOJNHYECTBEHHBIX JaHHbIX, Xa-
pAKTePH3YIOUIHX AeMOrpaguueckue CIBHTH H yBelH4yeHHe O6HEMOB
NpOM3BOACTBA B Mpejenax BOLOCGOPOB 03ep, A1 KOTOPbIX aHATH3H-
pyercsi X0l HX aHTPONOTeHHOTo 3BTPOGHPOBAHHA, a TaKKe COOTHO-
[weHus naouiagefl Bogoc60poOB, COXPAHUBIUHXCS B €CTECTBEHHBIX yCJI0-
BHSIX M HAXOMSIILUXCA O] aHTPOMOTeHHbIM Bo3JeficTBHeM. Ha TpeTbeM
3Tane HCCAeNOBAHHS OCYLIECTBJSETCSl MEPEXOA OT NMOTOKOB (ocdopa
K YpoBHIO Tpoduu o3ep. [Ipu 3TOM yuHTHIBAIOTCS M AHTPOINOTEHHOE,
u npupoaroe mnocrynaenus ¢ocgopa B Bomoemb (Dillon, Rigler,
1974).

B kauectBe mpumepa CpPaBHHM pe3yJibTaThl pacueTa W JaHHbIE
MpSIMBIX H3MEPEHHH TNOCTymeHusi ¢ochopa ¢ BOAHBIM H TBEPABIM
crokom B Jlamoxckoe ozepo (ta6j. 5). B 1980 r. uamepeHsoe nocry-
nienue gocdopa cocrasasnio 6830 T/roa, a Ha OCHOBAHHH PacCUeTOB
¢ TIOMOILbIO YIENbHbIX TOKasaTesnedl XO3SHCTBEHHOH AeATEJbHOCTH
5Ta BeJMUMHA noJyunaachk pasHoil 7300 1/roa (Pacnseruna, I'ycakos,
1982). Cpennss KOHUeHTpauus obumero ¢ocopa B Jlapox-
ckoM o3epe B 3TOT nepuop cocrasasina 0.027 mr/a (Pacnaeruna,
1982).

AHasnornussle pacuetsi 66k Bbinossest I'. C. [luapkpor (1981).
Jlsist Banpafickoro o3epa cpefHsisi pacueTHasl BeJ1MuuHa KOHUEHTPALHH
dochopa B Bome coctaBuna 0.020 mr/a, a cpeiHsis ¢dhakTHuecKas
BeJMYHHA [0 AaHHbIM 3a Tpu roga — 0.022 mr/n. PacyeTsl mo Apyrum
20 03epaM UMeJIH NOrpPeLHOCTH 10 84 %, B cpeanem — 55 % . B oGuiem
cayuyae Mo Mepe yMeHbIIeHHS IJouaned BOA0CGOpPOB MOrpeumIHoOCTH
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Ta6bnuuma 5

PeayabraThl pacuera KonueHwtpauuu ob6umero dpocdopa B soge Jlagoxckoro osepa (P)
yepe3 pocdopnyio narpysky (L) u uepe3s konuentpauuio pocdopa B BOTHOM U TBEPAOM
croxe (P,), mocrynaiomem B 03epo, Ha yposse 1980 r.

P P OwnbKa
Cnoco6bl pacuera L, r/u? ' B pacyere Be-
Mr/a nuunnb P, %
Yepes dochopHyio Harpysky
Ha 03epo:
no ¢dakTHYeCKHM H3Mepe- 0.39 — 0.029 7
HHSIM DOCTYIIeHHE docdopa
10 AaHHBIM O XO3AHCTBEHHOH | 0.41 — 0.031 15
JeATeIbHOCTH
Yepes KoHueHTpauuio coc-
¢opa B CTOKe, MOCTYNAIoLEM
B 03epo:
no (akTHYECKHM H3Mepe- — 0.097 0.029 7
nusam noctymienui gocdopa
0 JAHHbIM XO3SIMCTBEHHOM — 0.103 0.031 15
JAEATe/IbHOCTH
-

yBenuuyuBaiorcst. s OTAeNbHO B3AATBIX MaJblX 03ep pPaccMaTpH-
BaeMblil MeTon MaJno3(deKTHBeH.

Heo6xonrmble Tpe6oBaHHS K TOUHOCTH PACCUHTBIBAeMbIX BeJHUHH
BLITEKAIOT W3 OLEHKH CpeJHeH CKOPOCTH HapacTaHHsl NOCTYNJEHHH
¢ocpopa. Ha ocHoBaHuM niaHeTapHbIX OLEHOK BHAHO, 4To ¢ 1900
no 1940 r. BeiHoc ¢octopa B Bogoembl yaBousacs, a ¢ 1940 no 1980 r.
yBeanuuiacss B 4 pasa (Komnan-Ilukc, Anekcees, 1985). Caenopa-
TeJbHO, JJISl HAllero BPEMEHH XapaKTepHO CpejHee YyBeJHUeHHe HO-
crymienunit pocpopa B BoAHble 06bekTH Ha 10 % B rox.

Crenyer noAvYepKHYTb, YTO PACCMATPHBAEMbIH METOH NpefHa3Ha-
YeH A/ aHaJIH3a PasBUTHA MHOTOJIETHEro npolecca 3BTpodpHpoBaHus
03ep M HENpHroJeH A/ BbISIBI€HHSI MEKTOLOBBIX KOjeGaHHIl 3TOro
npouecca. [TosTomy uenecoo6pasHo OCpeaHATb HCXOAHBbIE [aHHbIE
0 X03siiCTBEeHHOl AeATenbHOCTH 3a 5— 10 ger. CpaBHUBATh pe3yiib-
TaTbl pacyera CJAeAYeT TakKxke C JaHHbIMH, OCPeJHEHHbBIMH 3a He-
CKOJIbKO JIeT.

B nocnennue GecATHIETHS] HHTEpPeC K H3YUYEHHIO aHTPONOrEHHOTO
3BTpOHpOBaHHs 03ep yBejuuuscs. JIas pelleHds pasjHYHbIX Hayy-
HbIX M MPHUKJIAAHBIX 3aJay MOMHMO OUEHKH COBPEMEHHOrO COCTOSIHHSA
03ep BO3HHKJIA HEOOXOAMMOCTb B BbISIBJIEHHH X0[a Npollecca 3BTPO-
(hHMpOBaHHS 32 MPOMEXYTKH BPEeMEHH, HUCUHC/sieMble NeCATHJICTHAMH
HJIM TOCJeLHUMHU cToseTusiMU. CBefeHHA 00 H3MEHEHUAX B XO3HAHCT-
BEHHOH AeSITeJbHOCTH NMO3BOJSIOT HE TOJIBKO BbIIEJNHTb 3Tallbl pa3BH-
THS mpouecca 3BTPOQUPOBAHHS, HO W [aTh CPABHHUTEJNbHYIO KOJH-
YEeCTBEHHYI0 OLEHKY CKOpPOCTei mpouecca Ha 3THX 3Tanax.
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Fanapa 9

OBOBUIEHUE MATEPHAJIOB,
MOJIYYEHHBIX PASHBIMH METOILAMH

Bo/iblIoe YHCAO METONOB, ¢ MOMOIUILIO KOTOPbIX H3yyaeTcs
HCTOpHS 03ep, NMO3BOJsIeT MHOTOKPAaTHO MpPOBEPSTH NOJYUEHHbIE Bbl-
Boabl. Heo6x0onuMO BEIpa6OTATh epeyeHb METOIOB, TPUMeHEHHe KOTO-
pPbIX HEOOXONHMO M AOCTATOYHO IJsi TOTO, UTOGbI [OJYYHUTb HYXKHBIe
CBeJleHHS MO HCTOPHH 03epa. DTOT NepeueHb 3aBUCHT OT HeJel Hccae-
NOBAHUH.

Bce wu3BecTHble MeTO[bl 1enecoo6pa3HO MPUMEHSTb TOJNbKO Ha
OTJebHbIX OGBEKTAX, KOTOPbIE HCHOb3YIOTCS B Ka4ecTBE 3Ta/JOHOB
Il pa3pabOTKH HOBBIX MPHEMOB H3ydeHusi uCTOpHU o3ep. [loka,
K COXaJeHHIO, HeJb3sl Ha3BaTb HH OJHOrO 03epa, MNPH H3ydeHHH
Kotoporo G6blna Obl HCMOb30BAaHA XOTsl Obl 3HauMTeJbHAas 4YacTh
nepeyrcJeHHbIX Bhllle MeToAoB. B Xxoae nanbHeHIIHX HCCaefoBaHUH
Heo6X0NMMO [eTajbHO H3YUYUTb MO KpaiiHell Mepe ABa HeGOJbLIMX
O3epHbIX pafioHa, OAHH H3 KOTOPLIX HaXOAUACA Obl B 30HEe U3OBITOUHOT'O
YBJI2XKHEHHS], @ APYTrofi — Ha TpaHHlle 30Hbl HELOCTATOUHOTO YBJAaXK-
HEeHUsl.

[lepBbiM M3 TakHWX pPaUOHOB HOJKHA CTaThb [HEHTPAJbHAS 4YacTb
Kapeabsckoro mepemefika, rae Ha o3. KpacHoM HaxoguTcsl JMMHO-
gornyeckasi craniuusi Mucruryra oseposenenust AH CCCP. Ucropus
oszepa KpacHoro, B KOTJIOBHHE KOTOPOTO OTMeYeHa peKOpAHash MOUI-
HocTh (80 M) mno3aHe- W MOC/JeJeJHHKOBBIX O3€pPHO-JeJHHKOBBLIX H
O3epHbBIX OTJIOXKEHHUH, yKe paccMaTpuBanach B psige pabot («HMcropus
o3ep Cesepo-3anana», 1967). B Hacrosiee BpeMs 03epo sBJsieTCS
Me30TPOMHBIM BOJLOEMOM, THIAPOJIOTHA, THAPOGUOJIOTHS M JOHHBIE
OTJIOXKEHHS KOTOPOro noapo6HO H3yueHbl. B aToMm »xe pailioHe pacmno-
JIOXeHb ONUTrOTpodHOE 03. MHUYPHHCKOE, HMEIOLIee MOYTH TAKYIO Ke
dbopmy, pasmepb! U ray6uHbl, Kak 03. Kpacwoe, 3prpodHoe 03. Bu-
IIHEBCKOE ‘U IleJIblH pAJ APYTUX 03ep. DTH 03epa MOTYT GbITh HCIOJb-
30BaHbl AJS1 OTPAGOTKH H COBEPUIEHCTBOBAHHUSA CYLIECTBYIOIIHX METO-
OB HM3y4yeHHS HCTOPHH 03ep U [Jsi pa3pabGOTKH HOBBHIX METOMOB.

JIpyrum HHTepeCHLIM paHoHOM, Tle Ha HeOOJbIUOH MJouagu
IPUCYTCTBYIOT OY€Hb pa3dHoobpa3Hble o3epa (CTOUYHble H GECCTOYHBIE,
npecHble U COoJIeHble), sBJseTc paloH Kypopra Boposoe B CeBepHoMm
Kasaxcrane. 31ech Take yxe npoBoAuauch ucciaenopanusa (Kopns,
1951).

Ha coBpemeHHOM 3Tame uccieNOBaHH{ COBepIUIEHHO HEOGXOLMMO
NPUMEHSATh TI'e0aKyCTHYeCKOe M DPajJHONOKALHOHHOE 30HJIHPOBAaHHE.
OHO JO0JIKHO CONMPOBOXKAATHCS GypeHHEM CKBAXKHH B Mpejesnax akBa-
TOPHH O3epa HJM Ha ero Geperax B 30He PaclIpOCTPaHEHHS O3ePHBIX
OTJIOXKEHUH U B3ATHEM KOJIOHOK JOHHBIX OTJqoXeHHH. HyXHO uzyuatn
Takxke [peBHHe GeperoBble JIHHHH, HAJBOAHBIE W MOJBOJHBLIE, aHa-
JIH3UPOBATb HCTOPUUECKHE M THIPOMETEOPOJIOTHUECKHe MaTepHaJibl
O pexxHMe 03epa B IPOILJIOM.

[1pu u3yueHuH KepHa KOJIOHOK U 6YPOBBIX CKBaXXHH 0c060e BHHMA-

216 .

HHE CllelyeT YAe/JsATb AAaTHPOBKe OTJoXeHWH. M3 mMHoroumncsaeHubix
METOJOB AATHPOBKH (I1aJI€OHTOJOTHYECKHX, M3OTOMHBIX M APYTHX)
MO3KHO BbIGPATh OJIMH WM 1Ba METO/A, KOTOPbIE OTHOCHTE/bHO MPOCThI
M B JlaHHbIX YC/JOBHSIX Nal0T HanboJee HaneKHble pe3yabraThl. OueHb
BAXXHO J1€TaJibHO ONMMCATb JIMTOJNOTHIO KePHA, BbINOJHHTb MOCJOHHBIH
rPaHyJIOMETPHUECKHH, MHHEDaJIOTHUEeCKHI H XHUMHUYECKHH aHaJH3bl;
M3YUHTb HanboJiee XapaKkTepHble HCKoNaeMbie 0CTaTKU. LleHHble naH-
Hble 115l CYXKJEHHA O KAMMAaTax INPOLIJOre AAeT CHOPOBO-MbLIbIEBOH
aHa/u3, a [J151 XapakTepUCTUKH IKOJOTHYECKHX YCJIOBHH B NPEBHHX
03epax — AMaTOMOBLIH aHau3. JIpyrue naseoHTONOrHYECKHe METONb
ClielyeT TPHBJIEKATb B TeX CJAy4asiX, KOTAa OCTaTKH XHBOTHBIX HJIH
pacTeHHdl copepikaTcsi B OTJNOXKEHHSX B MACCOBBIX KOJHUECTBAX HJH
KOrja CropOBO-NblIbLEBOA H JHATOMOBBIH aHAJHU3H HE HAIOT YAOBJeE-
TBOPHTEJbHBIX Pe3Y/bTaTOB.

[Ipu pasBenke MecTOpOXKAEHHIl campomnessi, O3€pHOH H3BECTH,
NHATOMHMTOB H coJjiell HanboJsiee BaXKHO ONMPENENHUTh 3aMaChl MOJE3HbIX
HCKONAEMbIX, a TakKke HX XaPaKTePUCTHKH, BaxKHble AJsi MPaKTH-
4eCKOro UCIOJIb30BaHHUS.

B xonme wuccrenoBaHuil HCTODHM 03ep HEOGXOAMMO He TOJNBKO
YCTAHOBHTh, KaK MEHSUIHCh 03€pa B NPOLILJIOM, HO U NMOHSITb MPHUHHBI
3TUX u3MeHeHHH. Tak, eciu ycTaHOB/EHB H3MeHEHHsI YPOBHS 03epa,
HEOOGXOAHMO BBISICHUTD, SIBJSIETCS JH 3TO CJIEACTBHEM TeKTOHHUECKHX
OBHXKEHUH, U3MEHEHHH KJIHMaTa, Pe3y/JbTaToM HEeSATeNbHOCTH YeJso-
BeKa HJIM KakKHX-TO Apyrux ¢axropoB. OTBETHTb HA 3TH BONPOCH
He Bceraa npocro. Ha BHeluHHe BO3/eHCTBHST COBEPIIEHHO [10-Pa3HOMY
pearupyioT GaccefiHbl TpeX pas/JHYHBIX THIIOB: CTOYHBIE 03epa, Oec-
CTOYHbIE 03€Pa H MOPsI WM MOPCKHE 3aJHBBI, B KOTOpbl€ MOTYT mpe-
BpallaTbCsd 03epa Ha OTHEJNbHBIX 3Tamax CBOeil HCTOPHH.

YpoBeHb CTOYHOrO o03epa OMNpENENsieTCss BLICOTOH ero mopora
croka. Eciiu oHa ocTaercsi MOCTOSIHHOM, TO yPOBeHb MEHSIETCS TOJNBKO
B OueHb HeGOJbIIKX Npefenax (0ObIYHO He 6osiee 2—3 M) MO BJHSA-
HHeM KoJe6aHHsl CTOKA M3 03epa, BHI3BAHHOIO KJHMAaTHYECKHMH
NPUYHHAMH. YBEJHYEHHE BJAXKHOCTH K/IMMAara BLI3HIBAET yBeJHYEHHE
CTOKa H YCHJIEHHE 3DO3HH, YTO MOXKET NMPHUBECTH K CHHUMKEHHIO BHICOTHI
nopora CToKa U ypoBHs o3epa. Iloporm croka majbix o3ep MOryr
TIOBLICHTBCA B pPe3yJbTaTe HAKOIJIEHHs] Topda B pycsax BHITEKAIOMIHX
H3 HHX BOJOTOKOB; 3TO NPOHUCXOAUT OOLIYHO B MaJiOBOLHBIE MEPHOMLLI.
[Toporu cTOKa MOryT MOBBICHTb TaKKe 00BaJIbl H ONOJI3HH, CO3AaIOLHe
€CTeCTBEHHbIE IVIOTHHAI Ha BhITEKAIOUIUX U3 03epa BOAOTOKax. B madio-
BOAHbIE NIEPHOALI TaKHe NJIOTHHBI PasMbIBAIOTCS rOpPasio MejJieHHee,
ueM B MHOroBoAHble. TakuMm 06pasoM, BO3MOXHBI Cjy4aH, KOrja
yBe/IHYEHHe aTMOC(HEPHBIX OCaJAKOB NPHBOLUT K MOHHKEHHIO YPOBHSA
03epa, a yMeHbIUeHHE OCaJKOB — K ero mosbiwieHuio. [Ipu crpou-
TEJIbCTBE IVIOTUH M AaM6 CO3[a0TCs MCKYCCTBEHHbIE NMOPOTH CTOKA,
a CTOYHBIE 03epa MpeBpaillalTcs B BojoxpaHuauma. C npyroi cro-
POHBI, pacylCTKa M yray6/eHHe NOPoOra CTOKAa BBI3bIBAIOT CHHXKEHHE
YPOBHS 03€pa; OHO MOXeT Ja)Ke HCYe3HYTh COBCEM.

Kak BJ/IHSIIOT TeKTOHHYECKHe MABHXKEHHS HA yPOBEHb CTOYHOrO
osepa? Ecau paBHomMepHOe MOAHATHE HCMBITHIBAET BECh TOT y4acTOK
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3€MHOH KOpbl, B Npejeax KOTOPOro pPacloJioXeHo 03epo, TO BbICOTA
€ro yPpOBHSI OTHOCHTE/NbHO BBICOTHI IOPOra CToKa He MeHsietcsl. Ho npu
HepaBHOMEPHOM TMOAHSATHH OTHEJbHble ydacTKM Oepera MOTYT 3a-
TONNATbCA, a Apyrue ocywartbcs. Ecau nopor croka noaHumaercs
6bicTpeil, yeMm Gepera o3epa, TO Ha HHUX MPOUCXONUT TPaAHCIPECCHS.
FmeHHO Tak B TeueHne GoJblUEl YaCTH TOJIOLEHa NPOHCXOAUJIA TPAHC-
rpeccust Ha Jlagoxckom o3epe. [Topor cToka, HaXOAHUBILIHICS B CEBEP-
Ho#H yactu Kapesnbckoro nepeurefika noqHumaJcst 6elcTpel, uem 3anaj-
Hble, BOCTOUHbIE H B OCOOEHHOCTH I0)KHblEe Gepera o3epa. ITH Gepera
3aTONJAJINCD, NOKA BOJBl 03epa He MepeJiHJHCh Yepe3 Boxopasiel
mexay pekamu Mra u TocHa, c/lOXEHHBIH PBIXJbIMH MOPOJAMHU.
O6pasoBaJsicl HOBbIH MOPOr CTOKA, Pa3MbIB KOTOPOTO BbLI3BAJ Pe3Koe
cHiKeHHe ypoBHs Jlagoru. TpaHcrpeccHsi, BbiI3BaHHasi MOAHSITHEM
nopora cToka, poAoJIKaeTcs Ha 10KHbIX 6eperax [TckoBcko-Uyackoro
osepa. Eciv mopor cToka nmogHHMaeTrcs C MeHbIUeH CKOpPOCTbIO, ueM
O6epera o3epa, TO OKOJIO HUX TPOHCXOAHT perpeccHsa. MmenHo Tak
o6CTOHT Aeso Ha ceBepHOM noGepexxbe OHexkckoro oszepa. Hakonern,
ec/JH olHA yacTb OeperoB osepa MoAHMMaercss OblcTpel, a apyras
MeJJIeHHee, 4eM MODOr CTOKa, TO B pa3HbIX YacTAX 03epa OJHOBpe-
MEHHO NPOHCXOASIT H perpeccusi, H TpaHCrpeccHs.

CoBepuleHHO HHAYe pearupyer Ha BHeELIHHe BO31eHCTBHSI YPOBEHb
6eccTouyHoro osepa. B yc/i0BHSIX HEOCTAaTOUHOTO YBJIAXKHEHHS 03epo
MOXKeT CYLeCTBOBATh TOJBKO 32 CYET MOCTYIJeHusI BOAbl C €ro BoJO-
c6opHoro 6GacceiiHa. Ero nnowans (F) onpenensiercs BOmHbIM Ga-
JIAHCOM

rae Y — ropoBoil o6'beM CTOKA, MOCTYNAIOIEro B 03epo, z — rofLOBOH
CJIOH MCNapeHUs] ¢ ero MOBEPXHOCTH, X — TOLOBOH C/10H aTMOC(hepHBIX
0CajJKOB Ha MOBEPXHOCTbL O3epa.

%vommmv 03€epa 3aBHCHT OT ero MJIOILAJHU H oNpelesseTcs eovzos
03epHOH KOTJOBHHE. M3MeHeHHe YpOBHsSI B IepBYIO ouepelb 3aBHCHUT
oT KoseGaHu#l kaumarta. Ecau cTok M atmocdepHble OCagKH yMeHb-
1IAI0TCs, a HCllapeHHe pacTeT, TO IVIOILALb O3epa yMeHbILAeTcs,
a ero ypoBeHb najgaet. [Ipu pocre cToka H 0CafKOB U yMeHbIIEHHH
HCnapeHHsl ypOBeHb NOBHIIIaeTcsl. BO3MOXKHBI OlHAKO CjyuaH, KOrjia
yMeHbILIEHHEe HCIapeHus CONMPOBOXKIaercs eile 6ojee pe3KHM COKpa-
lleHHeM cTOoKa M ocaiakoB. B sTom cayuae o3sepa ymeHblualoTcs,
a MHOTHe M3 HHX Hcue3aloT coBceM. MIMeHHO Takasi kapTHHA :mQ.Eo-
JaJjach B TO3JHe/NeJHHKOBOE BpeMSI.

Ha BesuuuHy npuToKa B 03€pO BJHSET He TOJIBKO KJAMUMAT, HO H
n3meHeHue Bopoc6opHoro facceiina. [Ipu ero yBennueHuu Bo3pacraer
NIPHUTOK, H 03€pO MOoBbilIaeT CBOH ypoBeHb. Oco6eHHO GBICTPO MEHATHCh
pasmepbl BogocGopHBIX HacceliHOB BO BpeMsl oJgeneHeHnil. Hakownel,
Ha YPOBHH O€CCTOYHBIX O3ep OuUeHb CHJbHOE BJIMSIHHE OKa3hbiBaeT
JEesITeJIbHOCTh UYeJIOBE€KA, B OCOOEHHOCTH pas3bop BOJALI Ha OpOLLeHHe.
CoBpeMeHHOe pe3Koe [ajeHHe ypOBHS ApajibCKOro MOpsi HarJsiAHO
MOKa3blBA€T, HECKOJIbKO CHJAbHO BJIMSIHHE 3TOTO IOCJenHero ¢akropa.
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MHuorue KOT/NIOBHHBI GECCTOUHBIX O3€p CO3/JaHbl TEKTOHHUECKHMHU
IBHKeHUsIMU. Ho GyzeT JiM KOTJIOBHHA 3aHATA 03€pPOM H KaKOBbl O6yIyT
€ro pasmephl ¥ YPOBEHb 32BHCHT HCKJIOUHTENbHO OT BOLHOr0 GaJnaHca.
PaBHoMepHOoe mogHsATHe Bced 03epHOH KOTJOBHHBI He MNPUBOLMT
K H3MEHEHHIO YPOBHSI 03epa OTHOCUTEJBHO ero Geperos. [1pu HepaBHoO-
MEPDHOM MOJAHSTHH Y ONHHX O6eperoB IIPOUCXOAHUT TpPaHCIPeCCHs,
a y APYTHX perpeccHsl, HO pa3Mephbl 03epa OCTAIOTCS HEU3MEHHLIMH.

B oTnenbHble MepHOABI TeOJIOMHYECKOrO NPOLLIOrO HEKOTOphIe
o3epa MOIJIM IpeBpallaTbCs BO BHYTPEHHNE MOpPS HJH B MOPCKHE
3aquBbl. B 3TOM cayyae uUX YpOBeHb MPaKTHUYECKH He OTJHYAJCH
OT YPOBHSI MHDOBOI'O OKeaHa W MEHSJICS BMECTe C HHM; Ha HEero He
MOTJIM TIOBJUSITb HUKAKHe MeCTHble MPHUYHHBL.

3HaHHe 3THX 3aKOHOMEpDHOCTeH COBepLIeHHO HeOOXOAUMO IMpH
anajause ucropuu osep. Hanpumep, Hccoik-Kynp siBasiercss B Ha-
cTosillee BpeMsl GECTOYHBIM 03€POM H MeHsieT CBOH YypPOeHb MO KJH-
MaTHYeCKUM INPHYHHAM W B pe3yJabpTare paszbopa Ha OpoOllLeHHe BOJ
BrMajalolWux B Hero pek. Ho B coBceM HelaBHEM MpOILIIOM 03epO
6blJIO CTOYHBIM U €r0 YypOBEHb ONpelessiJicss BLICOTOH MOpoOTa CTOKa.
Euie panbuwe HMceeblk-Kyab, Kak u Tenepb, 6bl 6€CCTOYHBIM, HO HMEN
foabmini BOAOCOOpPHBIN OaccefiH—— B Hero BmajaJna Bepxudas Uy.
Tonbko yyer pasHblx (pakTOpPOB MO3BOJASET NPABUIBHO PEKOHCTPYHPO-
BaTb npoiusnoe McChKKYIbCKOH KOTJOBHHBI.

[IpH H3yuyeHHH HCTOPUH 03P MPUXOJMTCH BHISICHATH HE TOJBKO
NPHUHHBI H3MeHeHHH ypoBHeH. CloOXHBL M npoueccsl GOpMHPOBAHUSA
O3€PHbIX OTJOXKEeHHH, PA3BUTHS 03€PHBIX IKOCHCTEM, IBOJIOLHH (PJIOPHI
H ¢aynbl o3ep. Msayuasi 3TH npouecchl, HeoO6XOAHMO MNpPHBJEKATb
KaK MaTepHaJ/ibl HCCJIe0OBAHUH 110 HCTOPHH 03€p, TaK H JaHHble MHOTHX
CMEXHbIX HAayUYHbIX AHCLHIJIHH.

Faasa 10

NEPCNEKTUBbI NAJBHEALIUX
HUCCJIENJOBAHHUA

K HacrosimemMy BpeMeHHM HaKomJeH GOJbLIOH MarepHas IO
:oqovxx oszep CCCP. CpenaH Takxke LeJblH psiJ HHTEPECHBIX 0606-
LLEeHHH, HO BCEr0 3TOr0 COBEPLIEHHO HELOCTAaTOYHO, IPEACTOUT CAENATh
ropasno 6oJbiue. [lepcrnekTuBbl HUccae 0BaHUHA Upe3BbIYANHO BEJHKH.
CaenyeT 4eTKO OMpeNENHTb TeOPETHUECKHe M NpPAaKTHUECKHE LEeJH,
JJIST KOTOPBIX U3ydaeTrcs ucropusi o3ep. OHa oyeHb BaXKHa AJs MO3HA-
HHSl 3aKOHOMEPHOCTeH M3MeHeHUs NPHPOALl MATEPHKOB B re0/iOTHYE-
CKOM TPOLIJIOM. -

Kak M3BeCTHO, 3a nocjefHHe [BajlaTb JeT B pe3yJabTaTe OCY-
UleCTBJIEHHS] TIpOrpaMMbl TJ1YGOKOBOJHOTO GypeHHsl JHA OKEaHOB
MO CYILEeCTBY 3aHOBO CO3/laHa reoJIoTHS U naJeoreorpadus ‘okeaHu-
4eckoro AHa. B To e BpeMs HaMeTHJOCh OMNpefeseHHOe OTCTAaBaHHe
B H3YYEHHH MATEPHKOB, YTO OOBSCHSIETCHA OCOOEHHOCTSIMU KOHTHHEH-
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TaJbHOTO OCAaJAKOHAKOMJIEHHS!, TAe OCaj04YHbe MOPOJALI He 06pasyior,
KaK TMPaBHJIO, CTpaTUrpad@UUEeCKHX TOPH3OHTOB 60JbLUIOTO MPOCTHPA-
HHSI, KOTOpble MOXHO MPOCAENHTb Ha GoJbluHe paccTosiHus. OueHb
6OAblUOE BJHSHHE Ha HaKOMNJEHHe MAaTEePHKOBbIX OCAJKOB OKa3bl-
BAIOT MECTHbIE YCJOBHS, UTO 3aTPYyIHSIET CONMOCTABJIEHHE OJJHOBO3PACT-
HbIX OTJOXeHuH. [Ipu comocraB/jeHUH He BCerga MOXKHO ONHPaTbCsA
Ha NMaJIeOHTOJIOTHYECKHE METOMbl: MellaeT HAeMH3M (ayHbl H (QIODHL.
Bece 3TO BBIHYKJaeT H3yuaTb KOHTHHEHTaJbHble OTJOXEHHUS MOJAHO
¥ noapoGHO, ¢ IpUBJeYeHHEM H3OTOMHBIX, MaJeOMAarHHTHBIX W JAPYTHX
COBpEMEHHbIX MeTo/0B. [IpH H3yueHHH HCTOpDHM O3ep B MepByIO oue-
peab HEOGXOAMMO HCCJeL0BaTb OTJOXKEHHMA 03ep, CYIIEeCTBOBABUIHX
B TE€UYEHHE NJIMTEJbHbIX HHTEPBAJOB reoJOrHYeCKOro BPEMEHH.
Bbliie 6bl10 YKA3aHO, YTO TAKHX 03€D B COBPEMEHHYIO 3IOXY,
K COXKaJIeHHIO, 10BOJbHO MaJso Ha Tteppuropud CCCP. Ilpociaenuthb
MCTOPHIO O3epa HayuHas C JO04eTBEPTHUHOrO BPEMEHH YAAJO0Ch A

‘Cesana, Uccoik-Kyas, 3aficana, bafikana u XaHki. Becbma npeBHUM

SIBJISIETCS TaKXe pacnojoxenHoe Ha UykoTke 03. DJbrBITBITIbIH,
KOTJIOBHHA KOTOPOro TMPeACTaBsieT co60# MeTeopHTHBIA KpaTep. B ne-
JlaBHeM TreoJIOrHYecKOM MNpPOIJIOM O3epa CYIULecTBOBAJH BO MHOTHX
MeXTOpHBIX aenpeccusix 3akaBkasbsi, Tsub-Ilaus, Anas, Ilamupa
u Antas, B Tyakunckoil, Baprysunckoit, Bepxue-Anrapckoit, My#icko#
v Uapckol pudToBBIX BnajuHax, B npegenax Amypo-3elckod u
Cpenue-AmMypcKoit paBHHH M BO MHOTHX JpYrux paioHax. Mmewiinecs
JlaHdble 10 HCTOPHH OOJIbIIMHCTBA 3THX 03ep OyayT omanmmE B MO-
caenyouinx tomax «Mceropun ozep CCCP».

Ho umenHo 3to o60o0uieHue MOKasblBaeT, KAKHE CYLLECTBEHHbIe
npo6ensl ele umerorcs. Chaeayer cTaBuTh BONPOC 0 GypeHHH stox:x
OTIOPHBIX CKBa)XHH B Mpejesax APeBHHX H COBPEMEHHbIX aKBATOPHH
03ep, B NMEPBYIO Ouepelb TaM, Ile O3ePHble OTJIOXKEHHSI HMEIOT Hau-
6osbLIYI0 MOILHOCTb. KepH CKBaXKHH 10JKeH GbITh MOAPOGHO U3YUEH
BCEMH BO3MOXHBIMU MeTogaMu. Ha o3epax NOJKHbl ObiTh NPOBEIEHDI
reoU3HUeCKHe HCC/IeN0BaHMsl, MO3BOJSIOLLNE CYAHTb O pacmpocTpa-
HEHHH TeX CTpaTurpadMuyecKux ropH30HTOB, KOTOpPble GyayT oGHapy-
XeHbl B pesysbrare Gypexusi. Bakneiiuee 3Hauenue OyAyT HMeThb
TaK)Ke HCCJAELOBAHHUS LPEBHUX GePEroBbIX JHHHHA 03ep (KakK HaABOI-
HBIX, TAK ¥ MOABOAHbIX) U CBSI3aHHBIX C HHMH OTJOKEHHH.

- TIpu HCTONKOBAHHH PE3YJIbTATOB HCCINOBAHHE HEO6XONUMO H30e-
raTh OJHOCTOPOHHero noaxona. Ha pasputue o3zep BJHSIOT TEKTOHHKA
U CKOPOCTb HaKOIMJIEHHS OCaAKOB, KOJeOaHHs KJIHMAaTa, H3MEHEHHA
BOMOCGOPHBIX GacceHHOB 03€p M BBICOTHI HX NMOPOroB CTOKA, AEATE/b-
HOCTb uejoBeka. Hepeako pasHble NPHUYHMHBI MNPUBOAAT K CXOMHbLIM
pesyabratam. Hanpumep, cHHKeHHEe YPOBHA 03e€pa MOXeT MPOH30UTH
B pe3yJ/ibTaTe YBeJHUEHHs 3aCYLIIHBOCTH KJIHMAaTa, YMEHbUIEHHS BO-
jpocBopHoro 6acceiiHa o3epa, yMeHbIIEHHST BLICOTH ITOPOTra CTOKa HJH
pas6opa Ha OpollleHHe BOX Bhagaloulux B 03epo pek. Ilaseonnmuo-
JIOTHUECKHH aHaJH3 MO3BOJISeT BBISICHHTb CTENMeHb BO3JEHCTBHS TeX

WM HHBIX (AaKTOPOB, MPHPOJAHBIX U AHTPOMOTEHHBIX.

V3yuenne HCTOpPHHU 03ep, CYLIECTBOBABIIHX B MJEHACTOIEHE, TOMO-
raeT pacKkpbiTb 3aKOHOMEPHOCTH PAa3BHTHSA YeTBEPTUUHBIX OJIeI€HEHHH.
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Heo6xonMMO NpOROIKHTDL H3ydeHHEe OTJIOXKEeHWH MeXJEJHHKOBBLIX H
MeXCTajHajdbHbIX 03ep, KOTOpble HEpeAKO Lal0T YHHKaJbHbie mMaTe-
pHaJbl AJNS1 CYXK[JEHHSI O Pe3KMX HM3MEHEHHAX MPHPOAHBIX YCJHOBHH.
Oco6eHHO 6OJIBIIYIO LEHHOCTb HMEIOT HCC/IeLOBaHHS TeX HEMHOTHX
03€ep, KOTOpble CYUIECTBOBAJH Ha MPOTSAXKEHUH AJHTEJbHBIX HHTEp-
BaJIOB MJEHCTOLEHOBOTO BpeMeHH, TaKHX Kak ozepa Hepo, TaTuies-
cKoe, DJbTOH U bBackyHuak.

Ouenb BaXKHO MPOAOCJIKHTH HCCAELOBAHHA MPUJIEIHHKOBBIX 03€p.
CyliecTBYIOT cXeMbl X Pa3BHTHSI HaUMHAs C MAKCHMYMa NOCJeIHEro
oseneHenus:. He uckaoueno, oqHako, 4To HauboJee BLICOKHE YPOBHH
NPUJIEAHUKOBBIX 03ep, CYLleCTBOBAaBIIMX B BOLOCOGOpPHBIX GacceliHax
BepxHell Bosaru n CyxoHbl, CBS3aHbl He ¢ IIOCJAEIHHM, & C KOHEUHLIM
MepuoioM cpenHeueTBepTHUHOrO oOJefieHeHHsA. DTOT BOMPOC HYXKIAa-
eTcsl B JONOJIHHTEJNbHOM HccnenoBaHuM. VHTepecHble pe3ysbTaThl
MOTYT OBbITb MOJYYeHbl MPH, U3yuyeHHH OeperoBblX JHHHUH TpHJIEIHU-
KOBbIX 03ep. ITo M3MEHEeHHIO MX BBICOT MOXKHO CYAHTb 06 H30CTaTH-
YECKOM MOAHATHH TEPPUTOPUH, OCBOOOAUBIINXCS OT JEAHUKOBOH Ha-
rpy3ku. Mayuenue xe paHHe- U CpelHEUETBEPTUUHBIX MPUJEIHHKOBBIX
03€p HYXKHO, 10 CYLIecTBY, HaUMHaTh 3aHOBO. MMelouecs matepuaJel
noKa elle He 06OOIeHbl, HET CXeM MepecTPOiKU THAporpadHuecKoh
CeTH B HayaJje U cepeiuHe IJeHCTOLEHA.

HurepecHble mpo6eMbl BO3HHKAIOT NPU H3yueHHH KPYMHBIX 03ep,
KOTJIOBHHbBI KOTOPBbIX C(hOPMHPOBaHBL B COBPEMEHHOM BHI€E BO BpeMs
onenenenusi, — Jlagoxckoro, Onexckoro, Mnwmens, [NckoBeko-Uya-
ckoro u ap. Heo6xonuMo Npogo/iKUTL HX HCCJEeLOBaHHE C MOMOLLBIO
reoakyCcTHYeCKOro 30HAHPOBAHUS], B3ATHS AJUHHBIX KOJOHOK JAOHHBIX
OTJIOKEHHH, TNajeoMarHuTHbIX U JPYrHX METOMAOB.

Bakuefileli u oOueHb CJOXHOH 3ajnauell sBASIETCSA H3yueHHe
HCTOPHH MOZABJAIONIEr0 GOJNbIIHHCTBA COBPeMEHHBIX MaJiblX U cpef-
HUX 03ep, 0O6pa3oBaBLUMXCA HA MPOTAXKEHUH mocaenHHx 10—12 Thic.
Jget. B nepByio ouepenpr HEO6XOQUMO NPOBECTH pafiOHHPOBaHHE 03ep-
HbIX KOTJIOBHH, C TeM 4TOOBI B AajibHeHlIeM H3yuaTb o3epa, HauboJsee
XapakTepHble [Js OTAeJbHbIX paloHoB. K HacrosiuiemMy BpeMeHH
noapo6HO H3yueHbl o3epHble paloHbl benopyccuu u ITlpubantuku.
Uro xe kKacaercs o6wHpHBIX npoctpaHcts PCOCP n Kasaxcraha,
TO TaM HCTOpHUSI 03ep H3yuyeHa T[0Ka COBEpIIeHHO HEeLOCTATOUHO.
OueHb MaJo JaHHBIX HMEETCSi, HANPUMeEpP, O MPOUCXOXKIEHHH 03€PHBIX
KOTJIOBUH Basjafickofi BO3BBLIIIEHHOCTH; He OMpejfesiicd BO3pacT
KkapcroBbix o3ep Cpennero IloBosKbs; HET HOBBIX MaTepHaJOB IO
crparurpadHu o3epHbIX oTJ0XKeHuH ora 3anaauoit Cu6upu u Cesep-
Horo KasaxcraHa. DT ¥ MHOrHe fgpyrdHe npoGesbl HEOOGXOAUMO BO-
CHOJIHUTb B OJiMKafline TOAbL.

Heo6xonumMo Takke IpOBeCcTH Leabli psax 06061ial0MIX HCCAEen0-
BaHu#. JloskHa GbITH YTOUHEHA WM AETAJH3HPOBAaHA KJIACCH(PUKALHUSA
03epHbIX KOTJOBHH. C/lelyeT NPOLONKUTb pa3paboTKy NpeacTaBaeHu
06 3BOJIOLUN 0O3€p NOJ BJAHSIHHEM PAa3BUTHA HX 3KocHucTeM. [laneko
He 3aKOHYeHa pabora 1mo 6uoreorpaduyeckoMy pakioOHHPOBAHHIO 03€p
¥ 0 H3y4eHHIO NyTeHd NPOHHKHOBEHHs B o3epa ¢GJoOpH U (ayHhL
BaxkHefiuiee 3HaueHHe UMeeT TaK:Ke BONPOC O TOM, KaK OTPaKaloTcs

221



B HCTOpPHH 03ep KojeGaHHSl KiuMaTa, HPOHCXOAMBIIME B TOJIOLEHe
1 B Gojiee OTHAJEHHOM reoJOrHYecKOM npouioM. HyKHO YTOUHHTB
CXeMbl Da3BHTHS IPHJEJHUKOBHIX O3€D H BHYTPEHHHX MOpeH, cylue-
CTBOBAaBIIMX BO BpeMsl IOC/EJHEro OJieleHeHHs, ¥ 3aHOBO paspa-
60TaThb TakWe CXeMbl [Jisl CpPelHe- U pPaHHeYeTBePTUYHOTO BpPeMEHH.
B cBfI3M ¢ H3yueHHeM HCTOPUH O3ep BO3HHKAIOT TaKKe MHOTHE Jpyrue
TeopeTHYeCKHe BOIPOCHL.

3HaHHe HCTOPHH 03ep HMeeT OueHb 6OJbINOe 3HAUEHHE TaKKe IJ1f
pellleHHs] MHOTHX HAPOJHOXO3AHCTBEHHbIX 3a1ay. OHO fBJSETCs] OCHO-
BOH NMpH OpPraHH3aldH TOHCKOB H pa3BeAKH MOJIe3HbIX HCKOMaeMBblX,
dopmupyoUIHXC B 03epax. PaboThl N0 reHe3ucy O3epHBIX HCKOMae-
MBbIX, MO ONpeNeseHHI0 3anacoB, MO pa3paboTKe HOBBIX NyTeH HX
UCIIOJIb30BAHUSA CJeLyeT pPa3BHBaTh H B JaJbHeHLIEM.

B nocneanue roabl oyeHb 60/blIO€ BHUMAaHHe YAeJSIETCS BOMPOCY
06 M3MEHeHHsIX MPHPOALI 03€P, KOTOPbIE MPOUCXOAAT NOJ, BJHUSHHEM
JesTeNbHOCTH yesoBeKa. M3yueHHe 03€pHBIX OTJIOXKEHHH MO3BOJIHJIO
BBISICHHTb, YTO 3TO BJMSIHHE HHOTJAa HAUHHAJO CKa3blBaTbCSl yXKe
HECKOJIbKO ThICSIY JleT Ha3aj. HoBble MeToabl B3ATHS KOJOHOK JOHHBIX
OTJI0XKEHHH (C MOMOLIbIO 3aMOPaKMBAHUSA I'PYHTOB) MO3BOJISIIOT TOYHO
JaTHPOBATh H3MEHEeHHsl pexkHUMa o03ep, NPOHCXOJHBILHE B TeueHHe
MOCJAEHUX NeCATHNETHH. DTH HCCIeOBaHUsl UMEIOT BaXXHOE MPaKTH-
yeckoe 3HaueHue. MIx clenyer npoBOAUTb B KAK MOXKHO 60J1ee IHPOKHX
macmrabax.

HcTopusi 03ep HaXOQHTCSI HA CThIKE MHOTHX Hay4YHbIX JHCHUIMJIHH.
Ee nsyueHue nmeeT BaxkHoe 3HaUeHHe JJis T€0JIOTHH, najieoreorpaduy,
6uoreorpaduu U 3KOJOTHH. MHOTHe BONPOCH pa3BHTHA 03ep yaaercs
BbISICHHTDb, NPUBJEKasl JaHHble apX€OJOTHH U KJAUMAaTONOTHU. B cBolo
ouepesib 3HAHHE HCTOPHH O3ep MOMOTaeT AATHPOBATh apPXEOJOrHyecKre
NaMSITHHKH U CYAUTb 06 M3MeHeHHAX Kaumarta. OgHakKo BaxXKHe#iuel
HAayKoH, B paMKax KOTOpoH OyneT pa3BHBAaTbCA H3yueHHE HCTOPHH
o3ep (MasjeoJHMHOJIOTHS), SIBJASETCS O3epoBefeHue (JHMHOJIOTHS).
K naByM ero ocHOBHbIM HaMmpaBJEHUSIM — THIAPOJOTHUECKOMY H THAPO-
6HOJIOTHYECKOMY — NPHCOEIUHSETCST  TpPeTbe — MaJjeoJHMHOOTHYE-
ckoe HampasseHHe. OHO MO3BOJISIET paccMaTpuUBaTh 03€PO HE Kak
HEH3MEeHHYIO CHCTEeMY, & Kak NPHPOAHBIH 0GBEeKT, KOTOpHH Hempe-
pPBIBHO pa3BHBaeTcs W H3MmeHsieTcsl. McTopus o3ep sBjsieTcsl BaXHOH
¥ HHTEPEeCHOH YacTbI0 HCTOPHH MaTEPHKOB.

[laneonumuoJiornueckue uccienoBanus senyrcsa B Mucturyre ose-
poBenenuss AH CCCP u B JlumHosornueckom HHcTuTyTe CHOHPCKOTO
oraenenuss AH CCCP. 3uauyutespHOe BHHMAaHHE UM YIEJSIOT TaKXKe
apyrue uHcTUTYTH Akagemun Hayk CCCP: T'eosoruueckuii, 3o0s0-
ruueckuli, borannueckuit, MHctutyr sauroctepn, MucTuTyT reorpa-
¢uu, Hucturyt reosoruu u reopusukn CuOGHPCKOro OTheJeHHs,
a tak:xke Komuccus no usyueHuio yerBepTHUHOro mepuona v [eorpa-
¢uyeckoe obutecteo CCCP, B cocrase kotoporo aeficrayer [laneo-
JIUMHOJIOTHUECKas KOMHccHs (npeacenaredb npod. . . MapTuHcoH).
HiHTepecHble wHccIeJOBaHHA OPOBOAAT AKajeMHUH HayK ODCTOHHH,
Jlursel, Benopyccun, Kuprusuu, Apmenun. Baxubie paGoTel nmpose-
geHsl MoCKOBCKHM, JlenunrpaackuM, BuuibHOcCKHM, $SKYTCKHM H
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B ocobGenHocTH bBenopycckum yHHBepcureramu. OGLiupHble MaTe-
pHaJibl 0 UCTOPHH JPEBHHUX 03€p NOJyueHbl OpraHH3auusiMu MHUHH-
creperBa reosorin CCCP, B uactHocTH Bceecolo3ubiM HayuHO-HCC/Ie-
AoBaTeNbCKUM reosiornyeckuM HHcTHTYyTOoM (BCETEHW). Ucropueit
COBDEMEHHbIX 03eD 3aHUMAIOTCA MHOTHE INPOEKTHble HHCTHTYTHl H
Hay4YHO-TIPOU3BOACTBEHHbIE 06 bEAHHEHHUS, AeSATENbHOCTD KOTOPBIX CBSI-
3aHa ¢ MesnHopalHed H fobbiuelt Topda. Passutue o3ep 3a nociennue
AECATHJIETHS TOAPOOHO OCBElleHO B MaTepHaJiaX, MOJYUYEHHBIX Opra-
Hu3auusaMu ['ockomruapomera.

B panprefiliem uxcyo opraHu3aiiil, 3aHUMAIOHIMXCH NANE0JHMHO-
Jorued, eule Gosee Bo3pacteT. ITO YBEJAHUHT NOTPEGHOCTh B KOOPIAHU-
HauMH uccaejoBaHufi. OHa 6yJeT OCYUIECTBJASITbCSI PA3HBIMHM METO-
namu. OQMH H3 HHX NpHMeHsieTcs yKe Gojsee 20 ser. DTo oprasu-
3auusi Bcecolo3Hbix CHMIIO3HYMOB MO HCTOPHH 03€p, KOTOPbIE Mpej-
NoJIaraeTcsi MPpOBOAHTDL PEryJsipHO uepe3 Kaxible 2—3 ropa. dpyrum
METOJOM KOODAHHAUMH SIBJSIETCS H3JaHHE KOJIJIEKTHBHBIX MOHOTpaA-
¢ui, MOCBALIEHHBIX HCTOPHH OTIEJbHbIX O3ep HJH O3€PHBIX PaliOHOB.
[TepBbiM onbITOM Takoil MOHOrpadHuu sIBASieTCs TpeAJaraeMoe YHTa-
TeJI0 MHOrOTOMHOe H3panue «Mcropusi ozep CCCP».

223




JUTEPATYPA

A6oarkarc IO, §. YcroBus W xoq 00pasoBaHHsl TOMOMEHOBBIX KapOGOHATHBIX
OTJIOXKE€HHH Ha KPYNHBIX MecTropoxpienusix JlarBunm. — B ku.: Marepuansl 1o
H3Y4EeHHIO TPECHOBOJHBLIX M3BECTKOBHCTHIX OTJOXKeHu#. Pwura, 1959, 1. 1,
c. 79—119.

Adépamosa C. A, Teit H A, Ipeiicep E. JI, Daswmmaosa H H,
Kasapuesa T. U, Ksacor A ., Jiuubkos A. I, ®eno-
poB bB. T. Teoakycruueckoe 3onguposanue osepa Kpacuoro (Kapeawckumit
nepeweek). — Has. B[O, 1966, 1. 98, Ne 4, c¢. 350—357.

A6pamona C. A, Jaswagosa H. H, Ksacos . J. Hcropus Jlagox-
CKOTO . 03epa B TOJIOHEHE IO [AHHBIM CIOPOBO-MBUIBLEBOTO YW AHATOMOBOTO
aHanu3oB. — B xkH.: Hcropusa oszep Cepepo-3anapa. JI., 1967, c¢. 113—132.

Araagxansu A K. HMayuedHe HCTOpUHM MEJKHX MJEKOMHATAIIHX. — B KH.:
YacTHble MeTOAbl H3YUEHHS HCTOPHH COBPEMEHHBIX 3KocdcreM. M., 1979,
c. 164—192.

Apamenxo B. H Konnuecrsenuble MeTonbl aHa/IH3a KaueCTBEHHBIX NOKasaTeael
kaumarta. T6uiucu, 1975. 32 c.

Anamenko B. H, Jdoseaunyc H. B. HcnosbzoBanue AEHAPOXPOHOJIOTH-
YeCKHX AAHHBIX ISl M3YYEHHS] MHOTOJETHEH H3MEHUMBOCTY METEOPOJIOTHYECKUX
3JIeMeHTOB IIOCJeJHero ThicsiyesyieTHsl. — B kH.: Martepuannl Beecoios. cosem. no
JeHIPOXPOHOJNOTHH M JeHApoKAuMaTosniorud. Buaesioc, 1968, c. 30—35.

Anamenko B. H, Macasosa M. I, Yersepuros A. ®., HWugukauus
H3MEHeRHH KanMara: Meroanl aHaausza H uHTepnperauud. JI., 1982. 111 c.

Anab6amen B. B. 3oHanbHOCTb 03epHBIX oTiOoKeHu#. — M3B. Canponenes. KoM.
AH CCCP, (932, 1. 6, c. [—44.

Aaneknn O. A OcuoBb ruapoxumuu. J1., 1970. 444 c.

Anexun O. A. 3srpodpupoBaunue osep. — Bomuwie pecypenl, 1979, Ne 4, c. 8—14.

Anemunckasa 3. B, Bougaper JI. I Hogoe o KoseGanusix yposus Hccbik-
Kyns B ucropuueckoe Bpems. — Mss. BI'O, 1969, t. 101, Ne 2, c¢. 104—108.

Anemnuckana 3. B, 'ynora B. C. TosoneHosas ucropus osepa Hepo
no JNaHHBIM, CONPAXKEHHOro aHauausa. — B kn.: Mcropus osep B rosouere. JI.,
1975, c. 150—158. .

Anumos A &, DyHKuMOHA/bHAA SKOJOTHA TPECHOBOLHBIX ABYCTBOPYATHIX MOJ-
mockos. JI., 1981. 247 c. ;

Anyuun JI. H. BepxHeBomKckHe o3epa ¥ BepxoBbs Janajgnolt [IBunnt. M., 1897.
165 c.

Awyunu . H. Bafikaj (kpatkuil ouepk). — 3emneBeznenue, 1902, xu. 4, ¢. 33—41;
Hs6pannble reorpaduueckne pabortnl. M., 1949, c. 361—367. i

Apunymkusa E. B. PykoBoacTBo mo xMMHYecKOMY aHaausy mous. M., 1962.
440 c.

Apcranos X. A. O6 yBelHyeHHH HAJEKHOCTH LATHPOBAHHUSA MO PAaTHOYIIEPOLY
oTyIoKeHu# BepxHero mieiicroneHa. — B kH.: Pagnoyraepoa. Bunsnioc, 1971,
c. 206—215.

224

=3 - s BRG——_

Aprowenko A T. PacTurensHocTs necocteny u cTend YKpaHHbI B 4eTBEPTHUHOM
nepuoge. Kues, 1970. 174 c.

A1anac autonoro-naneoreorpaduueckux kapt CCCP. M., 1968.

Aycaennep B. I. Hcropus passutuss Mosoro-Ilekcunuckoro osepa. — B Ki.:
HUcropus osep Ceepo-3amaga. J1., 1967, c. 201-210.

Bapaunos M. B. JlumHonornueckue tumni ozep CCCP. JI., 1962. 276 c.

Baprom T. [I. Teonorusi u pecypcsl NMPeCHOBOAHBIX H3BECTKOBHCTHIX OTJIOMEHHI
rosioueHa. Pura, 1976. 259 c.

Bacaauxac A B. O npunennnkossix Bogoemax 10xHoi ITpu6antnkn. — B ki.:
Hcropus osep Cepepo-3anana. JI., 1967, c. 17—33.

Beavmes B. ®. Crpekosnt Cubupu (Odonata). Hosocu6upexk, 1973, 1. 1, u. 1.
330 c.

Benwwes B. ®, Xapurouor A I0. Teorpadus crpexos (Odonata) Bo-
peasbHOro ayHucTHyeckoro napersa. Hosocubupck, 1981. 280 c.

Beaswes B. ®., Xapuronos A IO. leorpadus crpekos (Odonata) mepu-
AHOHaJbHOTO (hayHHcTHUeckoro napcrsa. Hosocubupek, 1983. 153 c.

Bepr JI. C. [lpeasaputenpHbiii OTueT 06 HcCAefoBaHMM o3epa Baaxam Jerom
1903 r. — Hss. PI'O, 1904a, T. 40, Ne 4, c. 584—599; Us6p. Tp., M., 1960, T. 3,
c. 65—76.

Bepr JI. C. Osepo Hcchik-Kyab. — 3emnesenenue, 19046, 1. 11, ki, 1—2, ¢. 1—85;
Ha6p. tp., M., 1960, 1. 3. c. 77—135.

Bepr JI. C. Boicoixaer au Cpenusia Asua? — Hss. Pyc. reorp. o-Ba, 1905, 1. 41,
Ne 3, c. 507—521; Us6p. tp., M., 1960, 7. 3, c. (36—145.

Bepr Jl. C. Apansckoe mope: Onbir ¢husMKoO-reorpaiueckoi monorpaguu. CII6.,
1908. 580 c.

Bepr JI. C. Pubu Bacceitna Amypa. CII6., 1909. 272 c.

Bepr JI. C. CoBpeMenHOe COCTOAHHE YPORHA KPYIHBIX ozep CCCP. — B xu.:
Tp. 11 Beecows. ruapoa. cbesga. JI., 1929, u. 2, c. 217——249.

Bepr Jl. C. Paszenenne [NaseapkTuki Ha 3ooreorpaduuecKie 061acTH Ha OCHOBA-
HUH  pacnpoCTpAHeHUsl MPECHOBOAHBIX pui6. — B km.: Tp. I Beecowos. reorp.
cwes3na, JL, 1934a, Bon. 3, c. 3—10; HMa6p. tp., M., 1962, 1. 5, c. 203—210.

Bepr JI. C. ¥Yposens Kacnuiickoro mopst 3a ucropuueckoe Bpemst. — B ka.: [1poG-
nembl ¢us. reorpaduu. M.; JI., 19346, . 1, ¢. 11—64; Us6p. Tp., M., 1960,
T. 3, ¢. 281—326.

Bepr JI. C. Kaumar u xusub. M., 1947. 356 c.

Bepr Jl. C. Pu6sl'npecusix Box CCCP u conmpenenbubix crpan. — M.; JI., 1949,
u. 3, ¢. 929—1382.

Beprosckas T. H. Tlaiunosoruueckass XapakTepHCTHKA MOHHBIX OTJOXEHHH
osep Yateipkéab u Conxénn. — B kn.: Hcropus osep 8 CCCP. Hpkyrek, 1979,
u. I, ¢. 134—138.

Beprnosckasa I'. H K meronuxe usyuenus o3epHuIX OT/ioxenuii. — B xm.: Uszo-
TOMHbIe H TeOXMMHYECKHe METOIbI B GHOJIOTHH, IEOJOrHH, apxeojorud. Tapry,
1981, c. 16—19.

Bepanosckasa I. H K naneoreorpagun 03. Yausl. — B ku.: [Myascapyoiee
osepo Yansl. JI., 1982, c. 33—40.

Bepnosckasa I H, Cepactbanos [JI. B. Ilposisienre auTpomoreHHoro
(aKTOpa B HOHHBIX OTJIOMEHHMSIX BLICOKOrODHbIX 03ep Buyrpensero TsHb-
Wlanst. — B ku.: TlaneonuMHOMOrMYeCKH# TIOAXOA K H3YUEHHIO AHTPONOTeHHOro
BO3eHcTBHA Ha o3epa. JI., 1981, ¢. 90—99. )

Bepnosckasa I'' H, Xomyrosa B. WU. Bonpoch ¢popmupoBasus cnoposo-
NBUIbLEBBIX CMIEKTPOB B o3epax Kapenbckoro nepeutefika. — B xu.: Buocrparu-
rpagHuecKHe acneKThl B MaJHHONOTHH (MeTOduKa uHTeprnperaunu): Tes. JOKA.
IV Bcecows. nanuHon. koudep. Tiomenn, 1981, c. 17.

Bepuwmram A H. Hecropuko-apxeonoruueckne ouepkn LeHtpasbHoro TsHb-
Hlans u IMamupo-Anas. M., 1952, 224 c.

Brcks TI'. C. Teosnoruueckasi HCTOpUsI BHYTPeHHHX Bonoemos Kapeaun. — B ku.:
MarepuaJiel K CHMIO3KYMY 110 HeTopus o3ep Cepepo-3anasa. J1.,.1965, c. 43—61.

Burtesunckac T. T. [lenapoknumaruueckue HccaepoBamus. JI., 1974. 172 c.

Bursunckac T. T, Kaiipaiituc U, Kapmasuuyc H. Crarucra-

' YeCKHe 3aKOHOMEPHOCTH KOPPEAIHOHHEIX CBSI3eH ¢ KIHMMaTHUeCKHMH GaKTopamH

15 3axas 609 295

P




OTAEJbHBIX JA€PeBbeB, IPYNM JePeBbeB H JeCHbIX HacaxaeHul. — B ku.: YcaoBus
cpeabl H pajgHasbHBLIA npupoct AepeBbeB. KayHac, 1978, c¢. 87—88.

BraroBeuwenckuit I A, O6 nckonaeMbix H COBpeMeHHbIX TOP(pAHUKAX Cpea-
Hero 3aypaabsi. — CoB. 6oranuka, 1940, Ne 3, c. 59—76.

Borocaosckuit B. B. Oseposenenne. JI., 1960. 335 c.

Boraear WU. HU. Passurue npuposs Benopyccun B rosouene: Asroped. auc. ...
KaHA. reorp. Hayk. Muuck, 1984. 19 c.

Bougapes JI. I Kone6anua ypoBHst 03epa 1o apXeoJOrHU€CKHM H HCTOPUYECKHM
naunusiM. — B kH.: Osepo Hccbik-Kyab. ®pynse, 1978, ¢. 112—117.

Boupgapp E, IMany B, Becku P. O6 u3MeHeHHH COCTaBa OpraHHYECKHX
KuCI0T Gurymonnios A U C canponens o3. Jlaxemepa B 3aBUCHMOCTH OT TJYy-

. 6unbl. — HM3p. AH 2CCP. Xumus, 1982, 1. 31, Ne 3, c. 181—191.

Bocuxkos H. [I. Crpatudukauus AOHHBIX OTJOXEHHH ajnacHblX o3ep LleHTpanbHok
SIkytun. — B kn.: Canponenasr B celbckoM xossicrse. fIkyrck, 1983, c. 3—I12.

Bpakw H. A. Canponenesnie OT/IOXKEHHSI H MYTH HX HCMOJAb30BaHHs. Pura, 1971
282 c. i

Bykau O. Il Canponenesrie yno6penus. Munuck, 1983. 120 c.

Bypos I'' M, Pomanosa E. H, Cemenunon A. A XpoHonorusi nepessiH-
HbIX COOpY»KeHHH H Bewedl, HalieHHbIX B CeBepo-/IBHHCKOM GacceiiHe. — B kH.:
ITpo6Gaembl aGCoMOTHOrO RaTHpPOBaHHA B apxeojoruu. M., 1972, c. 28—75.

Bakmsas P. 3aBHCHMOCTb H30TOITHOTO COCTaBa OCAXKOB OT METEOPOJIOTMUYECKHX
yenosu#i na 3anagiom UlnuuGeprere w B Bocroynoi#t DcToHud. — B kH.:
®dusnyeckue, H3OTOMHO-TEOXHMHUYECKHE U TeONOrHYECKHE MEeTOAbl B H3YUEHHH
autponorexHa JcrtoHHd. Tanaaun, 1979, c. 5—13.

Bacuanben I'. A UerBepTuuHble OTVIOXKEHHS 03epa DJILTOH M HCTOPHS MX 06pa3o-
sanus. — Tp. BHHUH ranyprus, 1955, 1. 30, c. 206—223.

Beaukopeunkas M. U, HIpab6kosa B. I. Osepo Kak cocTaBHasi yacTh
npupoaHoro Komniekca. — Has. BI'O, 1977, . 109, Ne 3, c. 220—225.

Benyc b. I, luubkoB A T.,, Taupuun JI. K. T'eosnoro-reomopgosoruyeckoe
cTpoenue gHa OHEXKCKOro o3epa Mo JaHHBIM re0aKyCTHUYECKOrO 30HIHPOBAHHS. —
Becrn. JIT'Y, 1966, Ne 24, ¢. 110—116.

Bennkosckuii K. [oHHble orioXeHUs1 o3epa Mukoaaiickoro u apyrux Boabmux
Masypckux o3ep. — B xH.: Mcropus osep Cesepo-3anaaa. J1., 1967a, c. 269—
276.

Bennkosckuii K. HoBas mopwHeBass Tpy6ka NS B3ATHsI IJIHHHBIX KOJOHOK
JNOHHBIX oOTJOXeHHH. — B ku.: Hcropusi osep Cesepo-3anmaga. JI., 19676,
c. 366—370. }

Bepewarun H K, Hoayxaunos II. M, Mukasies A M. XossfictBo
H 3Kosiorusi cBaiHoro mocenenust Haymoso B [lckosckoit o6a. — Hss. BIO,
1970, T. III, Buin. 4, c. 363—368.

Bepsuaun H. H. Merogs naneoreorpapuueckux ucciesosauuit. JI., 1979, 247 c.

Bepsuaun H. H. Ilaneonumuosornueckoe sHaueHHe TEKCTYPHBIX OCOGEHHOCTER
BEDXHEMEJIOBbIX OTJIOXeHHH MOHrosnH. — B KH.: Mesosofickne osepHbie Gac-
ceiinbl Mouroanu. J1., 1982, ¢. 81—100.

Bepsunaun H. H, Oxnosa H. C. [IpuHuun ragpasiuueckoil SKBHBAJIEHTHOCTH
H €ro HCIoJb30BaHHE MNpH MajeoreorpadHyecKHX pPEKOHCTPYKUHSX. — BecTH.
JITY, 1977, Ne 6, c. 12—23.

Bun6epr I'. T'. IlepsuuHas npoxpykuus BogmoeMmoB. Muuck, 1960. 329 c.

Buub6epr I'. I. DuepreTHdyeckuii NpUHUHN H3y4EHUS NPOAYKTHBHOCTH H TPODH-
cmo__m.:x Mmmumm B 3KocHcTeMax. — B KH.: Bonpocki skosioruun. Kues, 1962, sbin. 4,
c. 13—15.

Buu6epr I I O6mue ocHOBbl H3yyeHHsi BOAHBIX 3KocucreM. JI., 1979. 273 c.

Buu6epr I'. T'. OnelT npuMmeHeHHS pa3HbIX CHCTeM GHMOJOTHYECKOH HHAMKAIUH
sarpsasuenus Bojg B CCCP. — B ku.: Bausinne 3arpssHsoniaX BeIECTB Ha IMAPO-
GHOHTOB H 3KOCHCTeMbl BojpoemoB. JI., 1979, c. 285—292.

Buun6epr [. I'. Ilpo6saeMbl u opraHusaunus ruAPOGHOJIOrHUECKHX HCCJIEN0BAHHH
BHYTPEHHHX BoJ. — I'Hapo6uona. xypH., 1981, 1. 17, Ne 1, c¢. 3—11.-

Bununuk I ®. K ucropuro-tonorpaduueckomy usyuenuio ypouuina Koit-Capet. —
Hse. AH KuprCCP. Cep. o6u1. Hayk, 1963, T. 5, Ne 1, c. 25—43.

226

Buuuuk J. &., MMomackuna . A K Bonpocy o IaTHpOBKE HACKaJbHBIX
n306paxennil [IPHUCCHKKYIbA. — B KH.: Apxeojioruyeckie NaMATHAKA [Tpunuc-
coiKKynbsi. PpyH3e, 1975, c. 87—101.

Bunorpaaos A. B. Heonurnueckne namsTHuKH Xopesma. M., 1968. 180 c.

Bunorpanos A. B. JlpeBHne OXOTHHKH M Pbi600BbI CpeieasHaTCKOro MeXay-
peubsi. M., 1981. 174 c. i

Bunorpanos A. B, Mamenos 3. J. Tleppo6uitubiii JIsBasikau: Dranbi
ApeBHeIero 3aceNends M OCBOGHHS] BHyTpeHHHX KuI3bUIKYMOB. M., 1975,
288 c. :

Buuorpangosa K. JI. K ncropun ¢popMHPOBaHHS MOPCKO# (JODEI Chlorophyta.
J1., 1984. 66 c.

Bumuesckasn E. M, Jasuaosa H. H. Hcropus ozepa Kpacroro (Kapennb-
CKuil Tepeieek) MO JAHHbLIM 1MaTOMOBOro ananusa. — B ku.: Hcropus osep
Cesepo-3anaaa. JI., 1967, c. 161—185. .

Bnacos B. [I. Dkonoruueckde H3MeHeHHs ajibrouopsl 3BTPOPHBIX 03ep Beso-
PYCCHH, TIOfBEPKEHHHX aHTPONIOTeHHON TpaHCHOPMAalHH. -— BecrH. Benopycck.
yu-ta. Cep. 2, 1981, Ne 1, c. 62—64. 5

Boeiikos A. WU. KoneGanus kaumata H ypoBHsi osep Typkecrana u 3anaiHo#
Cubupn. — Mereopou. Bectnuk, 1901, Ne 3; U36p. cou., M., 1952, 1. 3, c. 178—
185.

Boakos U. A, Boakxosa B. C. Ilo3nHeneaHnKkoBasi U rO/IOLEHOBAsE HCTOPHSA
03ep 10XKHO# yacTu 3anaxHo-CHGUPCKo# paBHUHbI 110 OO HYeCKHM AAHHBIM. —
B kn.: IlosaHekafiHosofickas mucropus osep B CCCP. Hosocubupck, 1982,
c. 101—108.

Boakosa E. A, I0uos A. 10, ®enopor Bb. I'. Ob6uapyxenne paspblBHbIX
HapYIIeHUH METOLOM 3BYKOBOH reosokanud. — TeXHHKa U METONUKA PA3BENKH,
1970, Ne 70, c. 64—71. i

Bpouckuii B. A, MapHHONA/JHHONOTHSI M NAJeOreorpaQus I0XKHLIX MOPEH CCCP
B rosouene: Asroped. muc. ... A-pa reorp. Hayk. Baky, 1983. 50 c.

Tanasuf I. U JluHamHKa pocTa KpeBecHHIX MOpos Ha Geperax Baiikasna B cBA3M
¢ IMKJAHYECKUMH H3MEHEeHHsIMH YPOBHs BOAH B 03epe. — B xu.: FeoGorannyeckue
uccaenoBanua Ha Baiikane. M., 1967, c. 44—301.

Fanbuene 0. Bpeabl 0aepHHIX KOTJIOBHH B loro-octounoit Jlutee. — Tp. Jlutos.
HUTI'PU, 1974, 1. 27, c¢. 55—59.

Fammepman A. &, Hukurus A A, Hukounaena T. A. O:vmngx._.macv
LPEBECHH 110 MHKPOCKOMHMUYECKMM NPH3HAKaM C ajbGOMOM MHKpodoTorpadui.
M.; JI, 1946. 143 c. .

Fauseit C. C. XpoHosorus maneoreorpauyeckux cOGHITHA MO3AHEro KaHHO30:
Tonto-Kacnust (MO AaHHBIM MeTOAA TPekoB): ABToped. AMC. ... KaHl. reos.-
mHHep. Hayk. M., 1984. 24 c.

Fapyakmrtuc A A CenumeHTauHOHHBE MPOLECCH B 03€pax Jlureel. Bunbhioc,
1975. 297 c. i

Fapynuxmtuc A A, Slpowmore 0. B. QPauuu O03epHHX OTIONKEHHH
Jlutebl. — B ku.: HMicropus osep Cepepo-3anana. JI., 1967, c. 276—286.

FTeoXHMUYeECKEHe NPOBHHINH NOKPOBHbIX oTsoxkenu#i BCCP / o pex. K. H. J1y-
kamesa. MuHck, 1969. 468 c.

Fepacumos J. A. K Bonpocy 06 H3MeHeHHH naHnmaTa B MOCAEJNEAHHKOBYIO
snoxy. — Ilousosesnenue, 1936, Ne 2, c¢. 203—210.

Tepan C. B. K sonpocy o 6HoHOMHUecKKX THnax osep Kapequn. — B kn.: Buonorus
BHyTpeHHHX Bojoemos [lpuGanrukn. M.; JI., 1962, c. 24—28.

Fepunr Ix. Jx. Ponb asora B 9BTpO¢UUECKHX TpoLeccax. — B kH.: MukpoGHoO-
JIOTHSI 3arpsisHeHHbIX BoA. M., 1976, c. 48—68. )

Fuabaen K. K. Marepuansl no uccienopanuio rpysra osepa «Benoro» Bannaii-
ckoro yesna Hosropoackoit ryGepuun. — Tp. IlpecnosopHol Guos. CT. CII6.
o-Ba ecrectBoucneTaTeneit, 1911, 1. 3, ¢. 3—34.

FTonnep6ax M. M, Kpacasuna JIl. K Xaposbe BOAOPOCIH. JI., 1983.
190 c.

Topeukui I'. U AnmoBuaibHasi eTONHCh BeHKOro npa-Jikemnpa. M, 1970. 492 c.

Tpansusbckuit P, Kocteukas A, Panomckuli A, Yupyr P. Ce-
numenrtosnorusi. M., 1980. 640 c.

FpanynomeTpHuecKkuil anaius B reosorun. M., 1976. 165 c.

15* 227



Fpeidicep E. JI. Osepubte kotnosunsl Kapenbckoro mepemeiika. — B Kh.: Hcropus
ozep Cesepo-3anaza. JI., 1967, c. 323—328.

I'pub6osckaa U @&, Kpemenn A. C, Maasicosa E. C. Teoxumus
FOJIOLEHOBLIX OT/IOXKEHHH 03. MyTHOro. — I'eoxumusi, 1971, Ne 8, ¢. 992—1003.

Fpuuyk B. I1. Meroanka o6paBoTKH OCaZOUHBIX MOPOL, GeLHBIX OpraHMYecKHMH
OCTaTKaMH, MUIsl Ueslell MBIIbUEBOro anajusa. — B ku.: [1po6aembl ¢usnueckoil
reorpadun. M.; JI,, 1940, 1. 8, c. 53—58.

Fpuuyk B. Il. O 3acyuuiuBom nepuose B MOC/IeNeHHKOBOE BpeMs Ha TePPUTOPHH
esponeiickoli uactu CCCP. — Bonp. reorpaduu, 1951, c6. 24, c. 165—191.

Fpuuyxk B. I1. I'nsunanbubie Gpopsl ¥ MX KnaccHdHkauns. — B ku.: IMocaennuti
JIeAHHKOBBIH NOKPOB Ha ceBepo-3amnage Espomeiickoill wactu CCCP. M., 1969,
¢ 57—70.

Fpuuyk B. I, 3akaunckasn E. JI. AHajius MCKONAeMBIX TBUIbLB H cnop,
€ro NpUMEHeHHe B majeoreorpacduy. M., 1948, 222 c.

Fy6kun M. M. Topwoude cranusl 4 camponens. — B ku.: JIBa roga JAHKTaTyphl
npoJerapuara. M., 1919, c. 79—88.

Tyasamos §. I', Ucaamos ¥, Ackapos A. IlepBoGurHasn KyJbTypa
¥ BO3HHKHOBEHHE OPOILAEMOro 3eMJ/eiejHs B HH30BbsIX 3epaBmana. TallKeHT,
1966. 268 c.

Fypuna H. H. Jpesuas ucropus Cepepo-3anana esponeiickoii uactu CCCP.
M.; J1., 1961. 588 c.

F'ycanumep B. U. TTOHCKH 0CTAaTKOB MeJKHX MJIEKONHTAIOIIAX. CoikTbiBKap, 1979.
38 c.

Haswinosa H. H. IlpuMeHeHHe IHATOMOBOrO aHaiH3a AJS H3ydeHHs HCTOPHHU
o3ep. — B ku.: HMcropus osep. Buabmioc, 1970, ¢. 561 —575.

Jdaseposa H. H. O xoBom acnekre B na/leo/HMHONOIHH. — B Kh.: HUccnegosanus
oszep CCCP. Upkyrck, 1972, u. 1, c. 9—12.

HNasenosa H. H. [uaTomoBble BOZOPOCTH — HHIHKATOPH SKOJIOFHYECKUX ycJo-
BHH BOJ0EMOB B rosouede. JI., 1985. 244 c.

Haswaosa H H, Tpudounosa U C. IuatoMen WI2aHKTOHA H JOHHBIX OT-
JOXEHHA M COAEpKAHKE XJIOPOHINa B OCaiKax ABYX Pa3HOTHITHBIX 03ep
Kapenbckoro nepemieiika kak nokasaresu npouecca sBTpodHpoBaHus. — BortaH.
XKypH., 1979, 1. 64, Ne 8, ¢. 1174—1183.

HDauwnnanc U §. TonoueHoBble NpecHOBONHEIE H3BECTKOBHIE OTA0XeHHs JIaTBHH.
Pura, 1957. 152 c.

Hemunenko E. 3. Jlunefinas u uenuneitnas perpeccusi. M., 1981. 302 c.

Hd3eunc-JlutoBckuit A. U Teonorus pattona Cakckoro oszepa. — B ku.: Caku-
kypopt. Cumdeponoas, 1935, suin. 1. c. 31—94.

HNsenc-Jlutosckuit A . TeonoruueckHii BO3pacT COJEBbIX OTAOKEHHI MHHE-
panbHbix osep. — Ilpupona, 1936, Ne 12, ¢. 42—57.

HNsenc-Jlutosckubi A K. Munepanbhble 03epa B YCJOBHSX BEyHOM Mep3-
aorel. — Tp. KoM. no Beuno#i mepatore AH CCCP, 1938, 1. 6, c. 79—105.

Hseunc-JIutoBckuii A. M. MeToxsl KOMIJIEKCHOTO HCCJEIOBAHUS U pasBeiKH
03epHBIX COJISIHBIX MecTopoxaenuidl. JI., 1957. 212 c.

Haenc-Jlutosckuit A W Consinble 03epa apuZHOH 30HBI 3eMHOTO mapa. —
Tp. Jla6. oseposenenust AH CCCP, 1960, Ne 10, c. 63—94.

Haenc-Jlutosckuit A. U Consube osepa CCCP u ux MHHepaJbHble Gorar-
crBa. JI., 1968. 119 c. ‘

Hdunaromosbie ogopocnu CCCP. JI., 1974, 1. 1. 403 .c.

HuaromoBbiit anaaus. JI, 1949, u. 1. 240 c.

HDo6poxoros B. H. Cemena copueix pacrenuii. M., 1961. 416 c.

ODoxrtyposckuit B. C. Toppsanme Gosora. M.; JI., 1932. 192 c.

Hokyuaes B. B. Cnoco6h o6pasoBanusi peunbix f0uH EBpomeiickoii Poccuu,
CIl6.. 1978. 222 c. )

Honyxaumos Il. M., Jlufisa A. A, Mukanses A. M. Ipobiema a6cosoruoit
XPOHOJIOTHH KyJbTYp V-—II Thic. 20 H. 3. B Gacceiine BaaTuiickoro Mopsl. —
Kparkue coobum. Mu-ta apxeon. AH CCCP, 1978, Bun. 153, c. 25—30.

Honyxaunos Il. M, Mukanses A. M. K Bonpocy 0 1aTHPOBAHHH MaMsATHHKOB
HeonuTa H OpoHsbl B JecHo#t nosoce CCCP. — Apxeon. C6. T'oc. dpmuraxa,
1972, Bwin. 14, ¢. 7—11.

228

HDomauuukuit A. Tl, ly6posuna P. T, Ucaesa A. HU. Peku u osepa
Coserckoro Colosa (cmpaBounble nanubie). JI., 1971. 104 c.

Houw6posckas A. B, Kopenepa M. M, Topemuos C. H. Arnac pactu-
TeJNBHBIX OCTATKOB, BCTpeuaeMeix B Topde. M.; JI., 1959. 137 c.

Il onH bl e omoxenus [lckoBcko-Uyackoro osepa. Taaaun, 1981. 160 c.

ILopoodees I[1. U. O naseoHronorsyeckom MeToze B najneo6oranuke. — Ilaneonros.
KypH., 1960, Ne 1, c. 126—141.

ILopodeesIl U Hobble nannsle o mieficronenosbix ¢opax Benopyccuu u Cmosen-
ckoli o6sacti. — B KkH.: Martepnanpl mo HcTOpHH (JIOPHl ¥ PACTHTEJLHOCTH
CCCP. M.; J1., 1963, c. 5—180.

Hpa6kosaB.T.,JassgosaH H,CepreepalJl. B,XomyTroBa B H,
drkopaena JI. B. IlaneonumHonorust o3epa Bosabioi _Axomnm;.cl B kH.
TlaneonuMHOJOrHYECKHH TOAXOM K H3YYeHHIO aHTPOIOTeHHOTO BO3AEHCTBHA HA
ozepa. JI., 1981, c. 73—83.

Odpa6kosaB.T., Copoxkun M. H. Oszepo u ero Bogoc6op — eaunasi npuposHasn
cucrema. JI., 1979. 196 c.

HOpa6kosa B.T., ®opuw JI. . Onbit u3yyeHus creuHHKH BHYTPEHHHX MPOLEC-
COB 03ep B CBfI3U C BJIMSHHEM OKpyXaloulero Jaxamadra. — HMss. Br'O, 1975,
Ne 2, c. 105—113.

Oposaos O. A. Crpykrypa coBpeMeHHbIX KoJeGaHui Kiumarta. — B ku.: Urenus
namsitu JI. C. Bepra. JI., 1978, 1. 20, c. 38—45.

HOpyxunun B, T. O Kazaxckoil JHMHOMOTHYeCKOA TepmuHOnoruu. — HMss. BI'O,
1970, 1. 102, Ne 5, c. 452—458.

HNpyxunun [. B. OcHoBHBE 3aKOHOMEPHOCTH cTpoeHusi Geperos osep CepepHoro
Kasaxcrauna. JI., 1980. 136 c.

OApyxuuuu . B, CemenoBuu H WM. Meroarka B3siTHS MOHOJHWTOB JOHHBIX
OTI0XKEHUH nopiuHeBoi Tpy6roil. — B kH.: [Taneonumuonorus OHexCKOro osepa.
JI., 1976, c. 41—44.

Oy6pos E. ®. 3sykoBas reonoxauusa. JI., 1976. 109 c.

Oyabkun A JI. Xumuam Boabl o3ep IOxkHoro YpaJda v 3aypanbsi B MOJJAIOCKH. —
300s1. KypH., 1961, T. 40, Ne 10, c. 1461—1464. )
Enosrnuena §. K,Mucausen M. A K ponpocy o Bo3pacTe OTJIONKEHUH o3epa
Jpussatel. — B kH.: TIpo6aeMbl reoOXHMHYECKOTO H TreO(H3HYeCKOro H3ydyeHHsd

3eMHOlM Kopbl. MuHck, 1974, c. 119—124.

EMeabsauosA. ®. [Ipepyoxenus no knaccupryKkaluy  HOMEHKAAType apeajos. —
dutomod. 0603p., 1974, 1. 53, Ne 3, c. 497—522.

EngpuxuuckuitA C. Yersepruunsle oTioxkenna. — B kH.: [Tyropanckas o3epuas
nposunuus. HoBocuGupek, 1975, c. 98—114.

Enud anos M. U Osepusle otsoxeHns 8o Bnagunax ycriopra. — Wss. AH CCCP.
Cep. reorp., 1981, Ne 5, c. 96—101.

Epmos A A. CrabunbHble MeTOAbl OLeHKM mMapaMerpoB (o63op). — ABTOMaTHKa
u TeseMexaunuka, 1978, Ne 8, c. 88—101.

X anuu B. U. INpecHosogusie moamockn CCCP. JI., 1933. 232 c.

Kaguua B. Y. Cemeiicteo Unionidae. M.; JI., 1938. 170 c.

K agun B. U. Mommocku npecHbix v cosonosaThix Bog CCCP. M,; JI., 1952. 376 c.

KXuxuenko B. I[I. Meroas naneoreorpaguyeckux HccaeloBaHHH B Hedreraso-
HOCHBIX o6aactsix. M., 1974. 376 c.

K u 3 ub npecubix Bog CCCP. M; JI., 1956, 1. 4, u. 1. 471 c.

XupxosH. M. O sanacax n KayecTBe Canpone/neBblx MECTOPOXKICHHH PA3HOTHIIHBIX
osep Llenrpanbhoit ikyruu. — B kn.: Canponesb B cesbckoM Xo3sicTBe. SIKyTCK,

1983a, c¢. 58—72.

Xupkos HU. WM. Mopdoreserrueckas kjaaccH(PUKALHS KaK OCHOBA PallMOHAJbHOTO
HCIIOIb30BAHHS, OXPAHBI, BOCIIPOKH3BOACTBA NPHPOAHBIX PECYPCOB 03ep KPHOJIHUTO-
sonbl (Ha npumepe llentpaabHo# fkyTHu). — B kH.: Bonpocs paunuoHa/nibHOTO
MCMONb30BAHKUA M OXPAHB! MPHPOLHLIX PECYPCOB Pa3HOTHHHBIX 03e€p KPHOJIHTO-
3ombl. SIKyTck, 19836, c. 4—46.

X yse A T K ucropun puaromoBoii' dsopet ozepa Xauxa. — Tp. Hu-Ta reorpadun
AH CCCP, 1952, t. 51, c. 226—252.

XyseA Il, Myxuuna B. B, Kosaosa O. I'. [InaroMen H CHIHKODIATCJNNATH
B MOBEPXHOCTHOM cJjioe ocafkoB THxoro okeana. — B kn.: Tuxuit okean: Mukpo-

229



eawnmﬁx MHKpOQayHa B COBPEMEHHBIX Ocagkax THXOro okeaa. M., 1969,

c. 7—47.

Xyxopunkas A.JI., Tenepanosa B. A,Pauesckuit A. H. Meroauka
u3y4yeHHs1 Gananca GopM Cepul M Kese3a B NOHHBIX OTJIOKEHHSX COBPEMEHHBIX
03ep. — B KH.: MeTo/bl H3yueHHs! COCTaBa H CBOMCTB FOPHbIX IOPOZ, H NPHPOIHBIX .
BOA. Munck, 1983a, ¢. 37-—49.

XKyxosunkas A.JI., Tenepanosa B. A, Pauesckuf A H. Cepa xak
NoKasaTesb MPOLECca 03ePHOro 0caAKOHaKoMmIeHHs. — Bectn. Benopycck. yu-ta,
Cep. 2, 19836, Ne 4, c. 45—49,

3eaunckus H [ O Ganxamckom canponeyuTe 1 BO3MOXHOM €ro UCMOoJb30BaHHHU
AJst TEXHHYECKHX W MPOMBINLIEHHBIX LesaeH. — Hedranoe v ciaanmesoe xo3sii-
cTBo, 1920, Ne 1—3, ¢. 76—82.

Semaskos B. @. Teonoruueckue yClOBUS HAXOXKAEHHS HEONHTHUECKHX CTOSHOK
Ev%%:mwzwvm.|msa. KomHe. mo usyu. uerBepruu. mepuopa, 1940, Ne 6—7,
c. 32—35.

3enkosuu B. [1. OcHOBbI yueHus o pasBuTHH mopckux Geperos. M., 1962. 710 c.

3Ham mM cKas w M, Ananosa E. H. Hobe gaunne mno HCTOPHH 3amafHOro
no6epexps Jlagoxckoro oszepa. — B kH.: HcTopus ose -
1967. c. 132—140. P P p Cenepo-3anaza. J1.

3on U.T, Bepaan X. M, [Tex P. 2. Octpakoabl. — B KH.: MeToauka na-
JIEOHTOJIOTHYECKUX HccaeaoBanuil. M., 1973, c¢. 73—83.

3y6o0Buy C. ®. OcTpakombl cperHemnIeHCTOLEHOBLIX OTI0KEHHH Besnopyccuu u tora
JlutBel. Munck, 1978. 168 c.

3y6osuu C. ®. Hckonaemble ocTpaKoasl osepa Hapoub. Munck, 1983. 76 c.

Wsanosa B. I, Kacatos B. K, KpacaBuuna T H, Posunosa E. JI.
Tepmuueckuii ananus MuHepanos H ropumix mopox. J1., 1974. 399 c.

Ussaryanaer 3. U, Crapo6orartos 5. U. 3ooreorpaduueckasi xapakTe-
PUCTHKa MPECHOBOAHBIX MOJLIIOCKOB lleHTpasbHON AsHK M BONpPOC O CylIECTBO-
Banuu Haropuoasuartckolt nopo6aactu Ilaneapkrurn. — 3oou. XypH., 1985,
T. 64, Ne 4, ¢. 506—517.

Habesecd,Iufisa A, lTyununr 9.-M. Panuoyriepoanbiii MeTon u ero npu-
w_w%mmxm B UETBEPTHYHOH TEONIOrHH H apXeoJOTHH DCTOHHH. Tanaun, 1974.

c.

Habsecd., Caps A Crparurpadus u XpoHOJOrHsI 03€pHO~60/IOTHBIX OTJIOXKEHHH

Gonora Kamnna.« Wse. AH DCCP. Xumus, reosorus, 1969, 1. 18, Mo 4,
. c. 377—384.

Wabsecd., Caps A Crpaturpadus u XPOHOJIOTHSI 03€PHO-GOJIOTHBIX OTJIOXKEHHIT
6onota Ynuna (cpemnssm Acrowusi). — WUss. AH ICCP. Xumus, reosorus.
1970, 1. 19, Ne 2, c¢. 135—140.

Wb uu E. A TpunenHukossie 03epa ceBepHoil Benopyccun. —= B ku.: Hcropus osep
Cesepo-3anana. JI., 1967, c. 71—86.

Uuposa E. U 3emenvnas npakruka B uentpajbHoi Poceun B XVIII B.“< B xu.:
M3 ucropuu onwita cenbckoro xossitcrea CCCP. M., 1969, c. 32—44.

MHcTpyKuHus w5 Heenenosanus osep. CII6., 1908. 297 c.

Mcrtopus ozep. Buasnioc. 1970. 623 c.

HMcrtopusa osep B rosouene. JI., 1975. 189 c.

Wcrtopus osep B mesosoe, naneorene u Heorene. JI., 1975. 118 c.

M crtopus osep B maeficronene. JI., 1975. 192 c.

Hcropus osep B CCCP. Hpkyrek, 1979. U. 1, 164 c.; U. 2, 168 c.

Hcecropus ozep 8 CCCP. Tamun, 1983. T. 1, 216 ¢c; T. 2 224 c.

McTopusn osep n BHYTPeHHHX MOpel apuunoii 3oHbL JI., 1975. 121 c.

Hcropus osep Cesepo-3anaga. JI., 1967. 382 c.

Ka6ainene M. B. Hekoropse Bompoc! CTpaTHrpaguu H naseoreorpaduu rogo-

IeHa 1oro-BocTounoit Jluteet. — Tp. Mu-Ta reosorun. Buibhioc, 1965, BB 2,
c. 302—335.
Ka6afinene M. B. Crpaturpadusi [AOHHBIX OT/OXKeHHi oszep JIuTBEL. — B KH.:

Hcropus osep Cesepo-3anana. JI., 1967, c. 269—276.

KatGafineue M. B. OsepHo-6010THBIE OTJIOXKEHUS ozepa JKyBHHTAC M HX CTpaTH-
rpajus. — B kH.: 3anosennuk «)Kysuuracs. Buabnioc, 1968, c. 46—49.
Ka6ajinene M. B. ®opMupOBaHHe NBLIBLEBbIX CIIEKTPOB M METOJbl BOCCTaHOB-

JIEHHUs! NaJ1e0paCTHTENBHOCTH. BuiabHioc, 1969. 148 c.

230

Ka6aiinene M. B. PopuupoBanue mbLibUEBbIX CIEKTPOB W METOABI HX HHTEpIpe-
TalHH C TPHJIOXKEHHEM K CTPATHIPadHH M HCTOPHH JIeCOB rosioneHa JIMTBBI:
Aproped. nuc. ... A-pa reoa.-MuHep. HayK. Buabhioc, 1973. 51 c.

KaGainene M. B. Crpaturpadusi 4 yclOBHS 3a/eTaHHsl TOJIOLEHOBBIX OTJIOXe-
Huit 03. Jpyxkieii. — Hayu. Tp. By3sos JIutCCP. leoa., 1982, Ne 3, c. 60-—68.

Kaszakos E. M, Meroguka KOMIOHEHTHOTO aHa/H¥3a OPraHHYECKOro BeLIECTBA
canpomneneil, — B kH.: MeTonHKa H3yueHHS CanponeseBbiXx OTJOXKeHHH. M.,
1953, Beinm. 1, c. 30-—48.

Kaaecuuxk C.B. O6une reorpadprueckie 3akonomepHoctd 3eman. M., 1970. 243 c.

Kaauunun I Il Ilpobnemsl rio6anbuo#t rugposoruu. JI., 1968. 377 c.

Kaayruuna H. C. Hacekomble B BOomHBIX 3KocHcTeMax npormuioro. — Tp. [Taseon-
toi. ui-ra AH CCCP, 1980, 1. 175, c. 224—240.

Kaayruua H.C,)Xepuxun B. B. smeHenus: uMHOGDayHbl HACEKOMBIX B Me-
3030e ¥ KaHHO30€ H HX KOJIOTHUYecKas HHTepnperanus. — B ku.: Hcropus osep
B Me3030e, najeoreHe u Heorese. JI., 1975, c. 55—61.

Kau H. 1. Bonora u topdsinuku. M., 1941. 400 c.

Kau H. d, Kau C. B, Kunuaunu M. I Atnac u onpegenaurtejb mjiofoB H
CeMsiH, BCTpeyalolhxcs B yeTBepTUUHHIX otsioxkeHusix CCCP. M., 1965. 366 c.

Kaun H. I, Kau C. B,, Cko6aera M. E. Atnac pacTuTeJbHbIX OCTAaTKOB
B Topdax. M., 1977. 372 c.

Keacos [. . IMo3gHeuerBepTHYHAST HCTOPHSI KPYIHbIX 03ep H BHYTPEHHHX MOpeH
Bocrounoit Esponsl. JI., 1975. 278 c.

Ksacos [JI. . [Tpoucxoxigenue KotsnoBHHb Onexkckoro osepa. — B ku.: [laneo-
aumHosioruss OHexckoro osepa. JI., 1976, c. 7—36.

Keacos [I. [I. Bafikasbckas cucrema pudroe — 6ynymui okean. — B ku.: Hcro-
pusi ozep B CCCP. HMpkyrck, 1979, u. 2, c. 98--100.

Ksacop 1. ., Bakanosa M. II, Dasugosa H H. OcxoBHble Bompoch
NO3AHeNeIHHKOBOH HCTOPHH BocTOuHOH Baatiku. — B kH.: Baltica. BuabHioc,
1970, r. 4, c. 65—92.

KBacos . O, akosmukosa T. K. [logpasnenesue ¥ gatHpoBKa BepxHe-
4eTBEPTHYHBIX KAaCIIHHCKHX OTJIOXKEHHH N0 NaHHHIM AHAaTOMOBOro aHalH3a H
najeorufipoxXuMuu. - B xH.: TIpo6aembl nepuoiusanuu mieficrouena. JI., 1971,
c. 304—307.

KBacos . ., Kpacuos H. Y. OcHoBHble BONPOCH MCTOPHH NPHJIEIHHKOBbIX
osep Cesepo-3anaga. — B ku.: Hcropuss osep Cesepo-3amaga. JI., 1967,

c. 7—17. .
Kucenen C. B. TloanHekafiHO30HCKHE MECTKOKpbLIbie ceBepo-BocToKa CHOMpH.
M., 1981. 117 c.

Kurtaes C. [1. 3konoruyeckue 0CHOBb! GHONMPOAYKTHBHOCTH 03€D pa3HbIX MPHPOAHBIX
30H (TyHApa, Taiira, cMewaHHuil aec). JI., 1984. 260 c.

KaeecmenT A. O npusuunax KOppeJsiiuy paspesoB HA2 OCHOBE MHHEDPAJOTHUYECKHX
nokasarenefl (Ha NpuMepe Naje030HCKUX TEePPHUTreHHBIX oTJoxeHu# Ilpubas-
THKH). — B KH.: Meroauka H uWHTeprperanus pe3yJbTaTOB MHUHEPANOTHYECKHX
H TeOXMMHUYECKHX HccaenoBaHui. BuabHioc, 1976, c. 44—52.

KoBaaer B. A, Tenepanosa B. A, )Kyxosuukasa A JI. Ilpupopa n
OCHOBHbIE (PaKTOPbl (OPMHPOBAHHS KHCHOTHO-IIEJNOYHBIX H OKHCJAHTENbHO-BOC-
CTAHOBHTENbHbIX CBOHCTB cpeabl Topdsinbix 6osor. — B kH.: eoxHmuueckoe
usyuenue runepchepbi. Munck, 1977, c. 104—136.

Kosnos B,Menbunkos B.3oxoroe xHo ozepa Hepo. [Touemy He Hcnoabayiores
ero GorarcrBa? — ['a3. «HMaBectus», 10 okrsi6ps 1984 r., Ne 284 (20995), c. 2.

Kosnosckasa JI. C. Cy6doccunbHble KOMIJEKChl MOJJIIOCKOB KakK MOKa3aTeal
cocrofguus o3ep B rojouese. — Tp. Jla6. canponeseBbix orioxeHudt, 1956,
Buin. 6, ¢. 55-—-64.

Koncrautunos A C. OueHka M HHAMKAIUS COCTOSIHHS BOAHBIX 3KOCHCTEM
B YCJIOBHSIX aHTPONOreHHOro Bo3peficTBHA. — B kH.: HayuHble OCHOBBE! KOHTPONA
KayecTBa BON MO THApo6uONOrHYecKMM noxasarteasm. JI., 1981, c¢. 75—89.

KouncrauTtuHoB A. C. O KpuTepUsiX OLEHKH COCTOSIHHSI NPECHOBOZHBIX 3KOCH-
CTeM B YCJIOBHSX KOMIIEKCHOrO HCIIO/1b30BAHHA BOL0eMOB. — ['HIpPOOHOI. XKYPH.,
1983, 1. 19, Ne [, ¢c. 3—13. .

Konnaun-duxce M. C,Anekceen B.JI. MameHeHue ponn npupogHbIX U aHTPO-

231




MOTeHKbIX MPOLECCOB B Pa3BHTHH 3BTPOGHPOBAHHS —
Akonorus, 1985, Ne 5, n.vwolww. podup FOMTHHEHTATbHbY BOA

Kopans =E. B. CuHeseneHble BOLOPOCHH KaK 06pa3oBarteli CalpoleNeBblX OTJ0XKe-
Huit. Coo6ul. 1. Jlonnble cuHe3eqenble 03ep 3anayubs. — Tp. JIa6. canponeneBbix
ornoxenudt, 1950, Buin. 4, c. 68—90.

Kopas H. B. Hcropus o3ep sanosenunka «BopoBoe» B Ceepuom Kasaxcrane. —
Tp. J1a6. canponeneBbix oraoxeuuit, 1951, Buim. 5, ¢. 5—52.

Kopas H B. Meroguka OHOJOTMYECKOro aHa/ju3a AOHHBIX OTJIOMKEHHH. — B KH.:
Meronuka H3y4eHHs canpolesneBblx orJoxenui. M., 1953, Brm. 1, ¢. 176—207.

Kopas H. B. MeToguka 6HOJOTHYECKOTO M3YUEHHS JIOHHBIX OTJIOXKEHHUE o3ep (none-
Basi pa6ora H Guojornuecknii aHanusz). — B kH.: )Kusnp npecunix sogx CCCP
M. J1., 1956, 1. 4, u. 1, c. 383—413. .

Kopas H. B. Buocrpatudukanus 1 THHOJIOTHS pYCCKUX canponeneit. M., 1960. 220 c.

Kopxunuckuit . C. Menkoconounuk u BofoeMbl DKuGacTy3ckoro paiiona (Kasax-
oem_:v m:o:x npoucxoxaenue. — M3p. Ta. reon.-passen. ynp., 1930, 1. 49, Ne 8,
c. 1—30. :

Koporkxu#t AL M, Kapaynosa M. I, Pomamkosa H. H. Osepusle Tpanc-
TPECCHH H PeXUM 03 HEKAlHO30HCKOro ocajKoHakomjenuss B Yccypu-XaHkai-
cko#i gemnpeccud. — B kH.: ['eonoro-reomopdosiornyeckue KOH(OPMHbIE KOMII-
Jekchl Jlanbuero Bocroka. Braausocrok, 1980, c. 162—181.

Koporkui A. M, Muxatinos M. A, Kuraes U. B, Kypuocos B. B.
JINTOJIOrHSl M TeOXHMMHsI COBPEMEHHBIX O3€pHBIX OTJOXKEHHH TYyMHIHOH 30HBI
(#a npumepe o3, Xanka). M., 1979. 124 c.

Koporkui A .M, Masnorkun B. . Ponb «annoBuanbHbIX MJIOTHH> B (op-
MHDOBAHHH YeTBEPTHYHLIX 03€p MEXTOPHbIX BHAIHH. — :

5 CCCP. Tanann 1983, 1. 3, o. 8686, it = B Hctopun oscp

Koctun C. Y. 3HaueHHe 03eDHBIX HJIOBBIX OTJOXKEHHH B H3YUEHHH KoseGaHHH KiH-
mara. — Tp. I'TO, 1970, t. 258, c. 37—48.

K o w k v 1 B. JI. latupoBaHue ByJKaHHYECKHX ITEIJIOB H3 YETBEPTHYHBIX H HEOTEHOBLIX
OTJIOXKEHHH MO TpeKaMm OT OCKOJIKOB H€JeHHs ypaHa: ABroped. AHC. ... KaHJ.
reos.-muHep. Hayk. [Tepmb, 1984. 24 c.

Kpaiinos . A Xpononoruyeckue paMmku Heosuta Bepxuero [Tosomxkesa. — Kpatkue
coo6ur. Uu-ta apxeosorun AH CCCP, 1978, Bouin. 153, ¢. 57—61.

Kpacunos M. U. Hccnenopanne JIEHTOUHBIX MIHH. — B KH.: MeToguueckoe pykKo-
BOACTBO MO H3YYeHHIO M TeOoJOrMYecKoH Cb i
RoACTEo T vm o ChbeMKe YeTBEPTHUHBIX OTJIOXKEHHH.

Kpacunos U. U, Pelineke B. M. O ra3oHoCHOCTH YeTBEPTHUHBIX OTJOXKEHHH
Jlenunrpanckoit o6aacty. — B kH.: [Ipupoausle rasel Jl., 1936, ¢6. 11, c. 3—32.

Kpusomenna Jl. B, Ctapo6orarton fI. M. Cocras u sooreorpaduueckas
XapaKTePUCTHKA MPECHOBOLHOH MasakodayHsl ropyoil uactu 6acceitna Bepxuero
Hptbiwa. — 300a. xypH., 1973, 1. 52, Bbin. 3, ¢. 348—355.

Kpuep K. M. [laneomarserusm yeTBEePTHYHOTO nepuona. — B Ku.: Maruuroctpari-
rpadus 4 reoguHamuka. M., 1981, c¢. 16—25.

Kponortkuu Il. A HccnegoBannuss o nexnukosom nepuoge. CII6., 1876. 717 c.
Kpyroyc 3. A. OcobeHHOCTH naJjleoKapHoJOrHUECKHX KomIiekcoB Ilosecckux
o3ep. — B kH.: Mcropusi ozep B CCCP. Tannun, 1983, 1. 1, c. 110—111.
Kpomroabn I'. 5. Meronuka c6opa H 06paGOTKH NasleOHTOJIOrO-CTpaTHrpadH-

yeckoro marepuaaa. Jl., 1954, 60 c.

Kyapswos B. B. OcxoBuble MomenThl ucropud KocuHckux osep. — Tp. Kocuk-
ckoi Guos. ct., 1924, 1. 1, Bbm. 1, ¢. 5—15. .

Kysnewnos I0. B. Pagnoxpononorusi okeana. M., 1976. 278 c.

Kyasnenosa JI. B, [Ipacnos H. [I. OcHoBuble npo6JieMbl H3yueHHst PaHHEro
naneosuta Pycckoil pasuuubl. — B kn.: Tes. moka. XI kourp. MHKBA. M,
1982, 1. 3, c. 189—190.

Kypoukuna A. A, Jaswgosa H. H. Crparurpadus naTHMeTpOBOH KOJOHKH
JNOHHBIX otioxkeHul OHexckoro osepa. — B kH.: Kpyrosopor BeuecrBa H 3Hep-
_,::mow mw%mx W BomoxpaHuauwax. JlucreeHHHyHoe-Ha-Bafikane, 1972, 1. I,
c. 20—22. .

Kauncen-Powm amKHHA H. H. 3Hayenne xapoBblx Bojopoc/ell mJasi cTpaTHrpa-
$hHH Me3030HCKHX OTAOXKeHHH PepraHbl H HX NaNeOJHMHOJOFPHYECKHX PEKOH-

232

crpykuni. — B ku.: TIpoGaeMel HccaeI0OBaHust APEBHHX 03€p Espasuu. J1., 1974,
c. 21—-37. :

Kauncen-Pomamkunua H H. Hcropusa osep u pasBuTHs xapoguros B Peprat-
CKOll BIAjMHE B paHHemenoBoe Bpems. —+ B ku.: Hcropus osep B Me3030¢,
naneorene M Heoreme. JI., 1975, c. 50—55.

Ksauncen-Pomamknya H H. PaspuTie MeNIOBbIX XapOBbIX BOAOPOCAEH B 03ep-
HbiX Gaccedinax jora CCCP. — B ku.: )KH3Hb Ha JpEBHHX KOHTHHEHTAX, €€ CTa-
HoBJeHHe u passurne. JI., 1981, c. 58—65.

Nanowrkuua T. E. K npobieme I HosbaueBoro Mopsi B banTuke (Mo AaHHBIM
nuatomoBHIX ueenenosanuit). — JAH CCCP, 1965, 7. 164, Ne 5, ¢. 1122—1124.

Jlamuuaa H. H., Casunosa+A M. MeToniuka KOMIUIEKCHOTO HCC/AELOBAHHS
BEILECTBEHHOTO COCTAaBA TePPHIEHHBIX MOPCKHX ocaikoB. — B ku.: Teosnorus
mopsi. J1., 1971, Bum. 1, c. 92—113. .

NMacToukuu J. A. Ouepkn no naseonnmuonornd Cpeanero Ypana. — Tp. Jlaé.
canpomneJeBhX OTJAOXKeHHH, 1949, T. 3, c. 101—135.

JMennkor Il. B. CeMeHa TofieBbIX COPHBIX pacTeHmii eBpONECcKOH UacTH CCCP.
M.; JI., 1932. 304 c.

JNeountben O. K. Feomopdonorust Mopckux Geperos u AHa. M., 1955. 379 c.

Jeoutben O. K. Ocuossl reomopdonorsu Mopckux Geperos. M., 1961. 418 c.

JinsentaunbB. 3. Ostracoda akuarbLibcKoro M amepoHckoro sipycos no baGana-
saHCKOMy paspesy. Baky, 1929. 61 c.

Jduubkos Jl. [, Pexopon B. I'. IlpuMenenne merona 3BYyKOBOH reosokauyu
1as uceienopanmsi osep Cesepo-3anaga. — B kn.: Hcropusi osep Cesepo-
3amapa. JI., 1967, c. 371—378.

Nucees A C. Biusiune kIMMaTHYeCKHX (AKTOPOB HA AMHAMHKY MPHDOCTA COCHBI
B pasJHyHBEIX yCcaoBAAX Bymysykekoro 6opa. — B ku.: MarepuaJas VI Beecoios.
coBell. O JeHIPOXPOHONOTHH # Aenapokiumaronoruu. Kaysac, 1972, c. 42—48.

JMucuusua [. U XapakrepucTuka I[OC/€/]EIHHKOBHX JaHALIAQTOB TToxmo-
cKoBbA. — Bectn. MI'Y, 1950, Ne 6, c. 151-—158.

NMurtsuniok . U Tomouenosas ¢aopa ax. Kaponmn—Ceepxenb Ha Hemane. —
B KH.: Bompochl reoioTHH, TeOXHMHH H TeOQH3HKH 3emMHOM Kophl Besopyccu.
Muuck, 1975, ¢. 119—123.

NMoseauyc H. B. Uamenuusocrb npupocra aepesbes. JI, 1979. 231 c.

Jlorsuuenko b. M, Crapo6oraros §. M. KpuBusHa (pOHTaNbHOTO Ce-
yeHH s CTBOPKH KaK CHCTeMAaTHUYECKMH NPA3HAK Y JBYCTBOPHATHIX MOJJIOCKOB. ~—

HayuH. QOKJ. BBICII. LIKOJbBI. Buoa. naykH, 1971, Ne 5, c. 7—11.

JMoresuHenko H. B. [erporpadus ocagounsix nopox. M., 1974. 400 c..

JloeruHoBp B. B. Hekoropbie fanHble O pexuMe NMPHOOAHOrO MOTOKA HA MECHaHOM
masike ormenoro Gepera. — Tp. OxeaHorp. KOMHC. AH CCCP, 1950, T. 8,
c. 136—157.

JomoTko M. 3. Osepa u canponeib. Munck, 1978. 88 c.

Jloyau 1., Makcseaua A. ®akropHBI aHAIH3 KaK cTaTHCTHUECKHH Meron. M.,
1967. 140 c. .

Jykawens K M, Kyxosuukas A.JI, Xomuu A. A. Kap6oHAaTHO-KaJIb- .
ILHeBble PABHOBECHS B O3EPHOM JIMTOTEHE3€ [YMHIHOM 30HbL. — B gu.: Tp. Mex-
AYHAp. FeOXHM. KOHTP. M., 1971, 1. 4, k1. 1, c. 517—527.

Maxkpywnu A B. BuosorHueckuii ananu3 xadecrpa Boa. JI., 1974. 60 c.

Maaaxopcknii JI. B. Mcropusi pa3BuTHs 03epHBIX GaccefiHOB B paliOHe BepXHEro
teuennsi pex Jlopatu u KyHbu. — B ku.: Heropus osep Cesepo-3anana. JI.,

1967, c. 93—98. :

MaasicoaE.C., CokoaosnaJl. ®. Hosble naHHbIe IO CTPATHI paduH 03€PHBIX
OTNIOKeHUli LeHTpanbHOH yacTH Kapennckoro mepeuefika. — B ku.: Hcropus
osep Cesepo-3anana. JI., 1967, c. 154—161.

Maansicosa E. C, Cnupuaounosa E. A. O HekoTopblX BOMPOCaX METOAHKH
CMIOpPOBO-NBUILIEBOrO aHAJH33 YeTBEPTHYHBIX oraoxenuin Cesepo-3anaga. —
B ku.: [lajuHOJIOrHs B reojornueckux uccienopanusx [IpubanTuku ¥ Banaruit-
ckoro mopsi. Pura, 1983, c¢. 9—13. .

Maugeapmrtram M. U, Wneidgep I'. @ Hckomaemble OCTPAaKOAb CCCP.
JI., 1963. 331 c.

Mapkos I. E. Fpor Jlam-Jlam vewme 2 B Boctousom [Mpukacnuu. — Cos. apxeo-
aorusi, 1966, Ne 2, ¢. 104—125.

233



MapkoB K. K. Teorpagua B npocrpaHcree H Bo BpeMmeHu. — B ku.: Hayka u
yejoBeuecTBo. M., 1973, ¢. 123—133.

Mapruncon I'. I. 3oos0ruuecknii aHanu3 NOHHBIX oT/ioXeHHi bBafikana. — Tp.
Baiikanbck. sumuon. cr., 1954, 1. 14, c. 152—168.

Mapruncoun I'. T. IIpoucxoxknenue daynn Balikana B cBeTe masieOHTOSIOTHYECKHX
uccaenosauuii. — JAH CCCP, 1958, 1. 120, Ne 5, 1155—1158.

Maptuncoun I'. I'. Me3so3oiickne u KaiiHO30HCKHE MOJJIIOCKH KOHTHHEHTAaJbHBIX
orsioxenuit Cubupckoft naarpopmnl, 3abaiikaasa 1 Mouroaun. M.; JI., 1961,

332 c.

Mapruucon I'. I'. [Ipobaema npoucxoxnenus daynel Balikana. — 3o04. XypH.,
1967, T. 46, Ne 10, c. 1594—1598. :

Maprma T A, llyusunr 9.-M. K, I[TyrHuk X. 3. Uzoronuble Hecaie[0BaHHSA
paspesa osepuo#t usBectn Tana (CeBepnasi dctonns). — B ku.: — Hsoronunie
H _,mnwx_\.z::mo::m MeTOAb B GHOMOTHH, T€OJOrHH H apxeojorud. Taprty, 1981,
c. 71—74.

Maprtuuos A. B. OcHoBHuie uepThl reorpaduyeckoro paclnpocTpaHeHHs pyued-
nukoB. — Jloka. Poccuiick. Akaa. Hayk, 1923 (3a 1922), c. 48—51.

MaptoHOB A. B. Pyueiinuku. JI., 1924. 388 c.

MapruHoBa M. B. IIpo600T60pHHKH AJIsi H3YYeHHS! TMPHJAOHHOH BOAH. — B KH.:
Bonpocshl rugposorsueckoro npuéopocrpoenns. J1., 1977, c. 286—287.

M acuaos B. I1. Beegenue B u3yueHue HCKOmaeMhiX XapoBbix Bojgopocsaein. M., 1963.
104 c.

MarTtepHuaab K cuMno3uymy no ucropuu osep Cesepo-3anaga. JI., 1965. 180 c.

Matepuaamn Il cumnosuyma no ucropuu osep Cesepo-3anana CCCP. MuHck,
1967. 185 c.

Maxuau H. A. Dransl passuTusi pacrutenbHocTd Besopyccun B aHTponorese.
MuHck, 1971, 211 c

Menasenes JI. H Koneonreponornuecknii aHanu3, — B ku.: YacTHeie meTonmbl
H3yueHHS] HCTOPHH 3KocHcTeM. M., 1979, c. 128—135.

MeTopgHueckOe DYKOBOACTBO IO MHHEPAJNOro-mneTporpaduueckoMy H3ydeHHIO
TaHH. M., 1957. 448 c.

MeTonbl H3yueHHs ocalouHBIX mopox. M., 1957, 1. 1, 611 c.; 1. 2, 564 c.

Munnennopd A. ®. Bapaba. CII6., 1871. 123 c.

Mukansaes A. M, Jloayxanos IIL. M, Tymaun M. A ¥Ycearn 1V, Hay-
MOBO — O3€pHble TIOCeJIeHHSI 3MOX HEOJHTAa H GPOH3bl B BepXoBbAX 3anajgHoi
JBuHbl. — B ku.: Apxeosiorusi u najeoreorpacusi MesosiuTa H Heoauta Pyccko#
paBHHHHL. M., 1984, c. 67—81.

Munbvuep I. B. [lerporpacdusi ocagounsix nopox. M., 1968, t. 1, 500 c.; T. 2, 666 c.

Mupanun E. T. Craver 1 Bafikan okeanom? — Ipupona, 1984, Ne 11, c. 39—47.

Munxesuu O. H. OueHka pe3y bTaToB akkJHMaTH3anuy 6aiikajibCKOro GoKoniaga
Gmelinoides fasciatus Stebb. B Bogoemax Esponeiickoii ywacru CCCP. — C6.
nayu. TpyaoB 'ocHHOPX, 1984, suin. 223, c. 73—78.

Muyypun A.H, Kasapsan B. B. TIporpamma KOppe/nsilHOHHOrO H CneKTPasb-
HOro aHamu3oB. — M3B. THXookeaHCK. H.-H. HH-Ta pbIGH. X03. M OKEaHOrp.
(THHPO), 1972, 1. 85, ¢. 189—192.

Moayauos H. B. O3epa u canponeneBble MecTOpoxaeHus Banpaiickoil Bo3aBbillieH-
Hoctd. JI. 1933. 254 c.

MoHoc3oud M. X. Mopdosorus nbiibiibl nosbiHe. — B xu.: Tp. Kong. no cnoposo-
nbuiblieBomMY ananudy 1948 roga.: M., 1950, c. 251—259.

Mopa6epr E. JI, Crpasuuckas E. A OnpeneseHHe CKOPOCTH 0CaiKoO-
HAKOIJIEHHS! ¢ MOMOUIbIO PAAHOAKTHBHOrO CBHHLA. — B KH.: CoxpaHeHHe mpH-
voﬂnmm _wwmﬁu:nqmzz BogoemMa B ypGauusupoBaHHOM Janaumadrte. JI., 1984,
c. —115.

Mocksuuesa U M. Hasan (Bivalvia Unionoides) Gaccefina Amypa wu Ilpu-
mopbs. — 3oo0J. XypH., 1973, 1. 52, Ne 10, c. 1458—1471.

MoTty3ako A. H. [lepass HaxoaKa HUXKHEN/IEHCTOLEHOBOH hayHbl MJEKOMHTAIOMIHX
B Benopyccun. — BectH. MI'Y. Teorpadus, 1977, Ne 4, c. 47—53.

Mory3ko A H. ®ayHa rpbi3yHOB JHXBHHCKOTO MeXJeXHHKOBbsi Besopyccun
JlurBel. — B ku.: Tes. goka. XI xourp. MHKBA. M., 1982, 1. 2, c. 191—192.

Mypaseiickuit C. . 3amerkn o niankrone osepa Caersosip Huxeroponcko#t
ry6epuuu. — Pyc. rugpo6uos. xkypH., 1923, 1. 2, Ne 11—12, c. 224—227.

234

Mypsaen 9. M. Teorpadus B Haspamusx. M., 1982. 177 c.

gwﬂw: keroB U. B. ®usnyeckas reojorus. M. JI., 1926, 1. 2. 636 c. )

Mauaun Jl. ochop B MMTAHHH YelOoBeKa. — B Ki.: docop B OKpyxKalollel cpele.
M., 1977, c. 450—461.

Haszapos B. M. Anrponorenophie HacekoMble CeBEpPO-BOCTOKA Benopyccdu u compe-
HeJbHbIX pailonos. M., 1984. 115 c.

Ha3zapos I'. B. Fugponornyeckasi posib MOUBbL JI., 1981. 216 c.

Hanusxunu J1. B. Yuenne o dpauuax. M. JI., 1956, 1. 1, mw‘» c.

Haywmaunu 3. Ler n ocHoBHBIE npo6emMs PerHoHaJbHOH JHMMHOJIOTHH. — Tp.
Kocurck. 6uoa. crauumu, 1927, sbim. 6, c. 3—11L.

Hefimtant M. M. K HCTOpHH DPasBHTHSI 03ep B TOC/H€NEJHHKOBOE BPEMHA. —
IMousosesenue, 1936, Ne 2. c. 269—276.

Hefiwranr M. V. Ucropust necoB u naneoreorpadiu CCCP B roJouene. M., 1957.
403 c.

Hefimraar M. U, Xoruuckuit H A, leBupu A.Jl, Mapkosa H. T.
Osepo ComuHuo ($Ipociasckast o6aacts.) — B ku.: [Taneoreorpaus u XpoHO-
JIOTHS BEDXHEro ILIeHCToleHa H FOOLeHa 110 A2HHbIM paHOyTJIEPOLHOro MeTOfa.
M., 1965, ¢. 91—97.

Hecrepos M. WM. [InatoMHTH — CbIpbe 6yaywero. — [as. «H3Bectusi», 13 aBrycra
1984 r., Ne 226 (20937), c. 2.

HeycTpyena M. 0. Onaneoskosoruu No3HENepMCKAX # paHHETPHACOBLIX OCTpPa-
Ko, KysHenKoro KaMeHHOYTOJIbHOTO Gacceiina. — B ku.: Tes. I1I Bcecows. Koa-
JoKBHYMa TO octpakoaaM. Tamma, 1971, c. 40—43.

Heycrpyesa H. IO Tumbl OpPHKTOUCHO30B OCTPAKOL B KOHTHMHEHTaJIbHbIX OTJIO-
KeHUAX ¥ UX hauuanbaas ipHypOYEHHOCTh. — Exeroguuk Bcecolos. najeonTol.
o-a, 1981, swin. 24, c. 121—126.

Hu3oBbsa Amyasapby, CapblkaMblll, V360ii: uctopust GopmMupoBaHus U 3acesieHud /
Pen. C. IT. Toacros, A. C. Keen. M., 1960. 348 c.

Hukutuu B. 1. [Tareokapnonornueckuii metol. ToMcx, 1969. 82 ¢c.

Hukutuu I1. A IlisoueHoBble ¥ uerBepTHUHBIE (MIODHI Boponexckoll 06JacTH.
M.; JI., 1957. 206 c.

Hukoaxaes WU WM. MuoroseTuse KoneGanusi YUCIEHHOCTH HEKOTODHIX NeE/ArHICCKAX
pui6 Banrtuiickoro 6acceiiHa B CBfI3H C yC/IOBHSMHU KoJieGaHUi TPOAYKTHBHOCTH
nnaukrona. — B ki.: Tp. VI Hayu. KOH®. 110 H3y4. BOJOEMOB [MpuGanTuky. Busb-
Hioc, 1958, ¢. 31—33.

Hukonbckas B. B. Hekoropbie maHHble 1o majeoreorpaduu osepa Xauka. —
Tp. Un-ra reorpapuu AH CCCP, 1952, 1. 51, ¢. 215—225.

HukoHos A. A. HoBrle HaXOAKH CJ€I0B KaMEHHOro BeKa Ha IMamupe. — I1pupona,
1976, Ne 5, ¢. 130—131. 3 i
O6pas XH3HH M 3aKOHOMEDHOCTH pAcCe/ieHHsi COBPEMEHHOH H HCKOMAEMOH MHKDO-

¢aynst. HoBocu6upek, 1975. 439 c.

O6pa3o0BaHHe 0CaAKOB B COBPEMEHHBIX BOLOEMaXx / Mon pex. H. M. Crpaxosa.
M., 1954. 792 c. )

O6pyues B. A. HMHcTpykuusi AJsl TE€OJOTHYECKOrO HCCACNOBAHHS o3ep.—= B KH.
Unerpykuust aas uceaenobanus osep. CII6., 1908, c. 1—35. :

OG6u Me MeTOAL H3yYyeHHs MCTOPHH COBDEMEHHBIX 3KOCHCTEM. M., 1979. 275 c.

Oaywm 0. Ocrosel skostorun. M., 1975. 740 c. i i

OknaznnunkosA. I INewepa JIxke6eq — NaMATHUK APEBHEH KyJAbTYpbl IPUKACIIHH-
ckux miemel Typkmenuu. — Tp. IOxHO-TypkMeHCKOH apXeos. KOMILT: SKCIELH-
uum, 1956, 1. 7, ¢. 11219 )

OkuoBa H. C. TeppureHHo-MHHEPAJOTHYECKHH aHANH3. — B kH.: Meroan naJieo-
reorpadMuyeCcKHX PEKOHCTPYKIHH (npu nouckax 3ajexed HepTH H rasa). J1,,

1984, c. 89——164. i )

Oxcuiok O. M. dgopa nnaromoBbix Bogopociell Bo/biHCKOH 06/1aCTH H €e HCTO-
pusi. — Yxp. GoraH. xyps., 1957, 1. 14, Ne 1, ¢. 20—49.

Omu6rkuna C. B. Mesonur Gacceitna CyXOHb H BOCTOHHOrO [puonexns. M,
1983. 296 c.

Maneoaumuodorus Orexckoro osepa. JI., 1976. 202 c.

Maneonaaunoaorus Jl, 1966, 1. 1. 351 c.

MMaay B.,Becxu P.OO6usMeHen1y rpyninosoro cocrasa canponessi o3epa Jlaxenepa

235

<<




B 3a .
5 _ww_mﬂﬂm.o; or ray6unsl. — 3. AH 3crCCP. Xumus, 1982, 1. 31, Ne 2,

[Tankpymesn I''A. Mes
JA. onuT u Heoaut Kapenun. J1., 1978, u. 1 —_
0 136 c.; u. 2 — Heonur, 164 c.). ' b2 e Mesomur,
aH xmv Mm%_wm I'. A. ®dopmupoBanue GeperoB OHEXCKOro o3epa B rosouexe (110
Ov rHYeCKHM JaHHbIM). — B KkH.: ApxeojsorHueckHe naMsiTHHKH Oacceiina
- Hexckoro o3epa. IlerposaBoack, 1984, c. 5—24.
ap zew:wzx H 10. I1. T'unporpaguyeckast ceTb, reHe3HC O3€DHBIX BNAAUH H UeTBep-
bie oTyoXKeHus1. — B ku.: HMcropusi Gonbuiux osep Llentpanbuoit Cy6apk-
- a“:\:E. Hosocu6upck, 1981, c. 9—30. yoap
epbduanen b. B. K nsyuen 7
) nhben YyUeHHIO, 03epHBIX oTaoxenud. — Mas. I'TU, 1927, Ne 19,
epdunper B. B. MukposoHanabHoe cCr
. OEHHEe HJIOBbLIX O i
- ero uccienosanus. JI., 1972, 215 c. P PIOCHIE 1 NEToRy
ep e::waor eB B. B,, Puaos B. U. Tlpeasapurenbhbie pesyabTaThl 60TaHHYECKOrO
0JIOTHYECKOrO HCCIeJoBaHUsl canponenst Hekoropeix o3ep Cpemneit Poc-
He CHH. |mSw_~w.._ Owéo:m:mmo_,o koM., 1923, Buin. 1, c. 65—130
teaunn B. Il. I'paHysoMerpuueckuii aHanu3s pe '
e e I P zownix NOHHBIX OCanKoB. M.,

ITerT
%mm VM on @, MMorrep I, Cusep P. Ilecku u necuanuku. M., 1976.
IMMuponaunuko A Il. Osepubie OTIOXKEHH i
I s Benopycckoii CCP: T -
- rpapus u HEKOTOphle KAuecTBEeHHbIe Oooammmoww:. MHuHck, _o.\.w.:m_wwom crpam
H K mhw%:mswxwm )74 .@ mJ. Kpurepuu pacnosnaBaHHsi NOPOJ O3€PHOTO :vm:oxoz?
] e - E_W_._.mm.oaow:m JPeBHEro OCaAKOHAKOIJIEHHS M HX pacrno3HaBaHue. M.,
npox HukoB II. JI. O ruapoGuonoruu Kak Ha i
[ VKe H Mecte B Hefl Tpoduueckux
- _ .
] _mwwWﬁwwwwﬂwg. B ku.: Tpogosorusi Bonubix xHBoTHEIX: MTOru u 3agaun. M.,
aockux B. M. Uecnik-Kyas: Ilyremecrsune B Hcro
: puio. Ppynze, 1981. 7 .
IlTokxposckas T. H, Muponosa H. ., Hluabkpor %%ﬂ. .szuoe:am:vmm
( _— osepa N:Mwuﬁgoexmommmxm. M., 1983. 152 c.
asaxkos M. C. Iny6okoe mpomnoe o3epHOd obaactd. Boabmn -
Ton oo_wm%m.o! mwyxﬂu JXusonucuas Poccusi. CIT6.; M., 1881, T. ﬂ M. o_mevmvaMMMMw
) v _v@m_m, Al w%momwnz XHMHUYECKOTO aHaJ/H3a MHUHEPaJOB H TOPHBIX MOPOI.
onoBa C. M. KaiiHo30licKass KOHTHHEHTAaJbHA
o noznmmgwwthamg:aov:m. M., 1981. 188 n.m ManaKoaya wora CHGHpH 1
onmosa C. . epatTkuH E. B, Ctrapo6o
- xzva_.:anMm ceute [opuoro Anras. M., moﬂo. w_,mmo._, o J. M. Monmocks
openkuii B. C, )Kyse A Il,, llemykosa B. C. .‘D:maozomzm
TIOJIYOCTPOBA B CBSI3H ¢ MHKPOCKOIIHUECKHM COCTABOM KOJNBCKHX h:maMA_MHWMMoH
. 35?. ?m%%em_a. wn-ra AH CCCP, 1934, Bum. 8, ¢. 95—210. .
ko B B. B. Jlepouckue xapopursl Tsiub-Hlans. — :
) e CeCp o, _m_lwwvo. H aHsi B kH.: Vckonaemble xapo-
powmkuna-JlaBpenko A M. Aaprodaopa can 7
- %vmam.mfz‘mgm CCCP, 1945, 1. 50. c. »%_IW»E. ponesell oaep  Cpenero
yHuuHT J.-M. K. O nmorpewHocTsix pagHOyI/IepOLHOIO METO,
! a H O KOHTpoJe
o
. w. nw,_wwwmvwﬂﬁ%e: noayyennbix aat. — HMa3B. AH CCCP. I'eosiorus, 1970, 1. 19, Ne 3,
yuauHaTr .-M. K, PgykacA. B. Metoabl faTHpOBaHus e
) . B. TBE -
- RAHHH B LEJSX :mmmo_,mo_,vw%xcmnx:x noxoman%x:xm. M, _oﬂ,%:w_mwx%avmmo
yH :o”_.amowxww_wwrmﬂ.mwwow s _shw 3P, X0 am I'. O BospacTe 03epHO-a/IIOBHAJbHBIX
ax puyaayku u Bpururnone (Ces. s
., AHSCCP. Teonorus, 1983, 1. 3. Nl e 575, <o Beaopyccna). e
bssBuenko H. H. Toppsuukn Pycckolt mecocrenn. A
WE.: b :m m%m ananus. M., 1950. m«_ c. e M., 1958, 192 ¢
anos B. A, K nsyuennio mycrbepckoit KyabTypsl B Cpeanefi Aaun. —
b u uccaegoBanusa no apxeojorun CCCP, 1971, Ne mww, [ mool::.www@me%:maz
anos B. A, IOnycanuen M. b. [IpeasapuresnbHble pe3ybTaThl HCCJEN0BAHUSA

236

-

MYCTbePCKOH CTOSHKH Toccop. — B ki.: ApXeo/ornyeckne MamMATHHKE [Tpunc-
chiKKyIba. Ppyuse, 1975, c. 42—51.

Pacnaeruna I. @ Pexuv GHOreHHbIX 3JEMEHTOB. —- B kH.: AHTpONOreHHoe
spTpodupoBanue JIaLoxKCKOro 03epa. JI., 1982, c. 79—101.

Pacnaetuna I. @, Tycaxos b. J1. TlpumeHenue mnpsAMOro H KOCBE€HHOTO
METONOB Jisi pacuera GHOTEHHOR HarpyskH H KOHIEHTPALHH BELIECTB B BOAE
Jlagoxckoro osepa. — B KH. AuTpornoresHoe 3BTPOpHpOBAHUE J1agoXCcKoro
osepa. JI., 1982, c. 222-—242.

PefinexI.-d., Cnurx W B. O6cTaHOBKH TEPPHIEHHOTO ocalKOHaKomJIeHHs (C pac-
CMOTPEHHEM TepPPHIeHHbIX Ki1aCCHYECKHX ocankoB). M., 1981. 439 c.

Poxxos . ®. Ouddepenunauns 0610MOYHOTO MaTepuaja H TpaHyJoMeTpHIecKas
auarpamMma g—7 110 KOCBEHHOMY CUeTY 3€peH. — B ku.: Mexannueckasa audoe-
peHIHAUHs TBEPIOrO BELIECTBA Ha konTuHeHTe W meabde. M., 1978, c. 971 17.

Poxkos I. ®, Kyaukos B. Jl. Asromaruueckas o6pa6oTka pesyJbTaTOB
JApOGHOrO CHTOBOrO aHajusa. — Tp. Bcecows. H.-H. Teok.-pass. HH-Ta
(BHUTPH), 1975, sbim. 372, ¢ 94-—126.

Posanos M. M. Hexoropeie HTOTH paGoThl LeHAPOXPOHOJIOTHYECKOH rpynbl Bee-
cotosznoro HUH cyne6GHOH 3KCNEPTH3BL. — B kH.: Matepua.Jibl II Bececowos. copell.
1O AEHAPOXPOHOJOTHH H AEHJPOKIMMATONOrHH. Kaynac, 1972, c. 127—129.

PomanoBckuit C. M. CeanmeHTONOrHYECKHE ocHOBBL JaTosorku. J1., 1977. 408 c.

Poccoaumo Jl. JI. HekorTopsie 4epThl H3 MpPOLLIOTO I'ny6okoro osepa. — B KkH.:
Bomnpochl roJoueHa. Busbaioc, 1961, c. 285—309.

Poccoaumo JI. JI. OcHOoBb THNMH3aLKMK 03€p H JIMMHOJIOFHYECKOTO paHoHHpOBa-
pus. — B xw... Hakonsesue BelecTBa B osepax. M., 1964, c. 5—46.

Poccoaumo JI JI. TeopeTnueckre OCHOBbI OCBOEHH:A O3EDHBIX pecypcoB. — B KH.:
KpyroBopoT BelIECTBAa W IHEPrHH B O3€DHBIX Bojoemax. M.. 1967. c¢. 5—13.

Poccomsumo JI. JI. O3epHOe HaKOM/IEHHE OPraHUHecKoro pellecTBa M BO3MOX-
HOCTH ero THnu3alud. — B ki.: THIOIOTHA 03¢PHOTO HAKOMEHHH OpraHu4ecKoro
semectsa. M., 1976, c. 3—10.

Poccoauwmo JI. JI. MameHeH:e JIMUMHHICCKUX SKOCHCTEM NOJ BO3eHCTBHEM aHTPO-
norenHoro dakropa. M., 1977. 144 c. )

Pynakos K. E. Merox H3ydenus BAMAHMS KoJeGaHuii KIMMara Ha TOJIHHY
FOAMYHBIX KOJel jepeBbeB. — JLOKI. AH ApmCCP, 1951, 7. 13, Ne 3, c¢. 75—79.

Pyxun JI. B. Ocnopsl ofuie# nasgeoreorpadun. JI., 1962. 628 c.

Pyxun JI. B. OCHOBbI JUTOJNOTHH. JI., 1969. 703 c.

Pu6anko A. E. K pompocy Knaccadurauuu cOBpeMEHHBIX MOPCKHX OCalKoB MO
rpaHyJOMEeTPHYECKOMY COCTaBY. — Beern. JITY, 1971, Ne 6, c. 41—47.
Caapce JI. A, O6 onpelenenny OpraHHuECKOro BEIECTBA B [OHHBIX OTJIOMEHHAX
o03ep. — B xu.: MiaoTonHbie H FEOXHMHYECKHE METOMA! B GMOJOTHH, TeOJOTHH H

apxeosoruu. Tapry, 1981, c. 124—129.

Canoxuuxkos JI. I. CoBpeMeHHbIE OCAJKH H TeOJOTHA osepa Banxam. M., 1951.
207 c.

Canoxuunkop [.T,Bucenknna M. A. CoBpeMeHHbIe OCalKu 03€pa Hccebik-
Kyab u ero 3aiuBoB. M., 1960. 160 c.

Canpone.JbH bl € MeCTODOXKICHHA CCCP / Mon pex. M. Y. Hefimrranra. M., 1964.
336 c.

Caps A. A, Habsec 3. 0. Crparurpadusi M TEOXPOHOJIOTHs TOJOUCHOBLIX
03epHBIX U GOJIOTHBIX OTJIOKEHHH I0T0-3aNagHof YacTH JCTORUH. — B ku.: [la-
JMHOJOTHS] B KOHTMHEHTAJbHBIX M MODCKHX [€O0JOTHYECKHX HCCJIe10BAHUAX.
Pura, 1976, c. 47—59.

Casnsu IO, B. Uenosek u Cpeia B MOCIENEAHHKOBOE Bpemst B Gacceiiie 03epa
CeBaH H CONpenebHbIX 00JaCTAX. — B xu.. Bonpochl reosiordH 4€TBEPTHYHOTO
nepuoaa Apmenun. Epesasy, 1983, c. 67—74.

Ceutou A. A. IlneficTonieHoBbIE 03€PHBEIC Gacceiiibl BHyTpennel UYKOTKH. — B kH.:
Ucropust osep B mwrelicronene. Jl., 1975, c. 188—193.

Cepactbsninon J. B, IIHHTHUKOB A. B, Jiuiisa A. A, Bepaos-
ckasg I H, BemadnuluHA JI. A. Osepa Yatrbipke/ab H CoHKeNb. —
B ku.: Osepa Tane-lllaHs ¥ MX HCTOPHA. J1., 1980, c. 70—138.

Ceab6ytuc A. 0. O cTpatdrpapHUeCcKoM 3HAYCHHH JIBYXCJIOHHBIX TOPQSHHCTHIX
noxcanponesessx oraoxenui. — Tp. AH JIutCCP. Cep. B, 1962, Ne 3 (30),

c. 173—178.
237



Ceti6ytuc A. 0. O 4epeiloBaHUH GONOTHO- H
. O - H 03epoobpasosares
Cen om: ﬁoao:mmm. lSw.:xm._ Hcropust osep. ms.:E.:on Ew_m‘ c. Atumwwh Tponeceos
oBHu4 H. M. JInmuosornueckue : K
: b coepen. TL. i opasozOr YCJIOBHS HAKOIIEHMS }KEJNE3UCTBIX 0Ca1KOB
emMenoBuuy H. M. lounnle oTioxenus Jlagoxckoro osepa B
.— B Ku.: -
c albl K CHMIIO3HyMY MO ucTopuu osep CeBepo-3anaja. w._.. 1965 mo. o?m_mlamw_m
< emenosuy H. W. [lonnsle otsoxenus Jlagomekoro o3epa. M,; .:., 1966. 123 o.
< emeHoBuu H. WU. dounse oTa0XKeHust, OHexCKOro o3epa. JI. ._w.\w ._OA n.
emMuxaToB A. M. Marepuann aasa reonofun Backynuakckoro Omm.vm. — .._,n Bee-
C Cna mo%MwWwﬂus.-umwm. o6beaus. HKTII CCCP. 1933, puin. 224, ¢. 3—94.
) M Ewm..wW%% MaHoB H. A Meroan -[lajeoreorpadpuuecKuX HCCACROBAHU.
MHpHOB A. B. Osepunie canporne.
xosmncase. _owm. o ow JIH, MX 106bl4a M HUCIONL30BAHME B CETBCKOM
m: upHos H. H. Chydoridae daynm mupa. JI., 1971. 531 c.
M H vwmaw Mﬁwwh? Nsm._,oh% H HEKOTOpLIiE pe3yJbTAaThl HCTOPHUECKOH GHUOIEHOJIOrHH
akooGpa . — :
M rerayen :wml_.\.%. 3HbBIX B kH.: dkonorus coobinecrs o3epa [ny6okoro.

Cmu Jmmﬁww __Mw H. 3oonoruueckuit ananns TPYHTa KOHTHHEHTAJbHBIX BOZOEMOB. M
. c. T

C .
MO a_m%ov Wom>o, Turopenko B. II. Ycrofiuupse METO/bl OLEeHHBaHus. M.,

Coiiep K. ®ochop u skosorus. — B : i
: fore mwwlnuom. KH.: @octhop B okpyxawiuei cpene. M.,
OKO .
: _.Mw% wmwuw R_ E:%m:mn:mm MOpdoarHAMHKA Geperos u ee npunoxxenue. Kues,
onnatenkos [l &. [eficteue canpone
c B %:moqz_._oz opranusme. JI., 1976, _wv_ n.am e pustotormaceine. npouece
0nosbes M. M. TlpoGremsl canponeast 8 CCCP. JI., 1939 105
I, . c.
Coun omm!ﬂmnw:%.:mgammw eaoronosass M. A OcuosHbe THIH O3€PHBIX U 60JOT-
X .
i+ aray o.omwolv.x%w__:: panota osepa Ceanurep. — Tp. Canponesesoro
m MpaBOYHHUK MO Jatosorku. M., 1983. 509 c.
IPaBOYHOE PYKOBOACTBO MO pe
) 435 o s 5 PYsoRO. Tporpaduu oamhocmzx nopox. JI., 1958, 1. 1,
Tanbmakosa I'. A, K XapakTepHCTHKe NOHHBIX OTVIOMNEHHI o
c Tp. J1a6. Mmzﬁwms% canponens, 1939, sum. 1, c. _mwlzﬂx 2P Sanyss. B
TankeBud E. ®. O MHHEPANOrHYECKHX OTIHYHAX MODC , -
HHH. — Teosorus u reopusnka, 1980, Ne 1, c. ©w|%w.§x # O3epHmIx onoxce
Ma ap :M H. E. Sinepras reoxpononorus. M.;: JI.. 1961. 561 c.
Tapoboratos . U. IpecHoBOAHBE MOMITIOCKH JUXBHHCKO —
cra,MOHIL Ora reon, 1960, 7. 35, N 6, c. e 119, oo Paspesa. — biox.
Tapoborartos §. M. ®aysa MOANIOCKOB U 300Treor apuue 7
c KOHTHHEHTA/ILHBIX BOLOEMOB 3eMHOrO mapa. Ji., _mw% me_AM.m pationuponate
Tapo6oratos 5. Y. :womaozam MHHMMAJIBHOTO BHINENa B GHOreorpaduu u ee
[IpHMEHEHHE K (PayHHCTHYeCKOM Aem<=oﬂm=mﬁ:amoxomv 3ooreorpaduu Mopsi. ~—
c w@xm.u Eovoxmm Guoreorpadus. M., 1982, c. 1218 o
Tapooboraros 5. U, Ctpenenkas 3. A. Cocras u 300T€0
Wmmvumrxqmv:m.ﬁ:xm :wmo:mm0h=om Majakopayisl Bocrounoii O:a:m_WmW:MMMMMM
Hero Bocroka. — B Ku.: Mosiocky u
i Gayn, I, 1067 ¢ ggn Mhon HX pOJib B GHOLEHO3aX H (popMUpOBa-
Cra om xxw. ﬁwh:m&ahm:xomim O3€PHBIE OTJIOKEHUS CeBePO-BOCTOUHOH IToabum, —
.t Marepunanbl K- cumnosu .
) Logs & | pepnan yMy 1o ucropur osep Cesepo-3anaga. JI.,
Tpaxos H M. Merogu H3Y4Y€HMsA OCajoyHbBIX mopoxa. M., 1957
Ctpaxos H M. OcHOBb TeophH JuTOrene S50 1962, 2 1. 519" M.wmo 3
574 s 3 aponer p 3a. M., 1960—1962, . I, 212 ¢; . 2,
Cykauer B. H Marepuann k Hayyenno Gogor u TOP(DSHHKOB B 03epHOH 06-

:mna=.|._,@.dmnmomoh:oma:o.. . i
Ao _m_lmmw. .; S,, n:m.cwm €cTecTBOHCHBITaTeNeH, 1906,

238 ’

Cykaues B. H. Bonora, ux o6pasoBanue, passuTie n cBoiicta. JI., 1926. 162 c.

Cykauen B.H,Bapuwmwuaukos M. A, Bbopoauna T Il. Canponens u ero
3HaueHHe B CeJbcKoM xossiictBe. M.; JI., 1943. 56 c.

Cyxkxaues B. H, [TonanaBckasa I'. 1. Ouepk ucropun ozep U pacTHTENBHOCTH
Cpeasero Ypaja B TeueHHe roJiolleHa MO JaHHBIM H3yUeHHS CanporejeBbX OT-
noxenuit. — Bioa. Komuc. no n3ayu. yersepruunoro nepuoaa, 1946, Ne 8, ¢. 5—37.

Taranues B. H. Ilpo6arema canponens. — Hedranoe u cnaHuesoe Xxo03aHCTBO,
1920, Ne 4—8, c. 73—90.

Tamomafituc 0. C. Bausiuue ¢usuko-reorpadHueckux ycaoBuil BOLOCGOPHLIX
GaccellHOB Ha OCAIKOHAKOMJEHHe B ManblXx o3epaXx. — B ku.: Hakonseunne
BELIECTB B MaJbIX 03epax loro-soctoudol JIutebl. Buabnioc, 1975, c. 381—405.

Teaucwn [II Bcecowssoro kominoxksuyma mno ocrpakogam. Tanumn, 1971. 63 c.

Toactrukora H. B, Makenounos A. B, Kpusyaunua lO. A. Hekotoprie
utory 6HodanHaNbHOrO aHA/IN3a COBPEMEHHDIX JIATYHHBIX H 03€PHBIX OCaAKOB. —
Exeronnuk Bcecoios. najeonron. o-sa, 1983, 1. 26, c. 295—309.

Tomuu E. ., Pomun A H. Canponenb, ero no6biua ¥ HCOONB3OBAHKE B CeJib-
cKoM xo3sfictBe. Hpocaasab, 1964. 104 c.

Tpudonosa H. C. Onpenenenne copepxaHHsi JepPUBATOB XNOPOPHIIA B JOHHBIX
OTJIOXKEHHAX KaK METOM H3YYeHHs 3BTpodHpoBaHus o3ep. — B ku.: Mcropus ozep
B CCCP. Taaaun, 1983, 1. 1, c. 179—180.

Tpuoouwosa H. C, Naswaosa H. H MHayueune nosepxuocTHOro cnios
JNOHHBIX OTNIOXKEHHH 03. KpacHoro kak MeToj BbifIBJEHHS POLECCOB SBTPOGHpO-
Banusi. — B xu.: [TaneonuMHonoruyeckufi noaxol K H3yueHUIO aHTPOMOTEHHOTO
Bo3zeficTBus Ha osepa. JI., 1981, ¢. 15—20.

Typmanura B. H. Ocobennoctn npupocra fepesbeB B [Ipuanbbpycke. — B Ki.:
Marepuasnl 11 Beecolos. coBeut. Mo eHAPOXPOHOJIOrHH H I€HAPOKAHMATOJIOT HH.
Kaynac, 1972, ¢. 37—41.

Tiopemuos C. H. Topdsubie Mecropoxkaenus. l-e usa. M.; JI., 1940, 372 c;
3 u3n., M., 1976, 487 c.

Ymypsakos C. Y, Bunuunk . . HMcropuueckue u apxeojorsueckue CBHAe-
TeNbCTBA KoJle6aHHsl ypoBHs o3epa HMcchik-Kyab. — B ku.: Ilpo6aembt reorpa-
dun Kupruaun., ®pynse, 1975, c. 208—211.

Ycnenckasn O. H. HMayueHne HCTOPHH 03€p METOAOM KOMIJIEKCHOro OuoJiorunue-
CKOro anaiausa: Aptoped. AHMC. ... KaHA. 6uoa. Hayk. M., 1979. 20 c.
Yenenckas O H Hcropus o3epa Benoe (Mockosckast 064acTtb), BocCTaHOB/IEHHAS
N0 NaHHbIM GHOJIOTHYECKOTO aHanu3a, — DoraH. XKypH., 1980, 1. 65, Ne 1, ¢. 83—

90.

@ anHuagabHbl e THIH MNIHHACTBIX MOPOA (H WX NEpBHUHbIE JIHTOJOTHYECKHe 0COGeH-
HoctH). J1., 1973. 288 c.

®enopos B.T. Uersepruunas reosorus u reomopdosiorus ozepa boapinas Mmanapa
N0 JaHHbIM 3BYKOBO# reosiokauuu. — B ku.: Mcropus osep Cesepo-3anaaa. J1.,

1967, c. 329—341.
®enopos B. I'. leoakyctuyeckue uccaefoBanns Ha Hedtb H ras. — B ku.: [Toucky,
pasBe/ika H 9KCIIyaTalKsa MecTopoXaeHsi negTH n rasa. J1., 1975, c. 125—134.
®epgopos B. I'. BO3MOXHOCTH H NEPCNEKTHBbI Te€OAKYCTHKH NPH HCCIAENO0BaHUAX
He(TerasoHOCHbIX CKBaXXHH. — B KH.: MeToAHKa reosoro-reoMopdoornueckux
HceneaoBaHUi HedrerazonocHuX obnacreit. J1., 1977, ¢. 53—70.
®opeansr . Pykosoncrso no oseposefenuio: (O6waa aumuonorus). CII6., 1912,
196 c.

®opryrnaror M. A. O cogepxxanuu, 3afauax H PasBUTHH 6ajaHCOBOTO M JaHI-
wadTHOrO HampasjeHH# B JuMHoJorud. — B ku.: Kpyroeopor Beiecrsa u
3SHEepPTHH B 03epHBIX BojoeMmax. M., 1967, c. 14—21.

® poaos B.T. PykoBoacTBo K 1aGopaTOPHbIM 3aHSITHSAM MO NETPOrpaguH 0caZOYHBIX
nopox. M., 1964. 310 c.

Xane6osuu B. B. Kpurnueckasi coneHocTh GuoJOrHuecKHx mnpoueccos. JI., 1974.
235 c.

XomyTosa B. M. CnopoBo-nblIbLeBoil aHa/iH3 B NaneoreorpadHuecknx HCCJeno-
BaHUAX KpynHe#Amux coppemennbix ozep Cesepo-3anana. — B ku.: Hcropus osep
B rosoierne. JI., 1975, ¢. 33—38.

XomyrTtosa B. M. Ilbabna 1 cnopsl B OBEPXHOCTHOM CJIO€ AOHHBIX OT/J0XEHHH. —

239

V




B kH.: AHTpOTOreHHOe BJHSIHHE Ha KPYIHble 03epa ceBepo-3anaga CCCP. U. 2.
I'uppo6uosorusi U AOHHBIE OTJOXeHHus 03. Beaoro. JI., 1981, c. 150—158.

Xorunckuni H. A Ilaneoreorpaguueckie OCHOBbl JaTHPOBKH M NEPHOAM3ALHH
HeoJIMTa JIecHoil 30Hbl esponelickoi uactn CCCP. — Kpatkue coo6w, Hn-ta ap-
xeosioruu, 1978, Buim. 153, ¢. 7—13.

XpamoB A . H,Tonuapos I' U, Komuccaposa P. A u ap. [Tareomar-
Hurogorus. JI., 1982. 312 c. .

Xpamos A. H, Woano JI. E. [lanreomarnerusm. JI., 1967. 252 c.

Xpycraaes . I, Pesnukos C. A, Typoscxkui. O C. Jlurosorus
U TeOXHMMHsi JOHHBIX ocainkoB Apasbckoro mopsi. Pocros u/I, 1977. 159 c.

Xypcesuu I'. K. Hcropussi passutus auaromoBoii ¢uopsl o3ep Hapouauckoro
Gacceiina. Munck, 1976. 152 c.

Y acTHBbl € METOAbl H3YUCHHS HCTOPHM COBpPEeMeHHbiXx 3KocucreM. M., 1979. 261 c.

YUepawuues B. B. ¥pan-234. M., 1969. 324 c.

llasikuu U. M. Characeae Bepxuero kap6ona Jon6acca. — B kn.: Mckonaemble
xapouter CCCP. M., 1966, c. 154—160.

HIBaunos B. H. Ilecuanoie mopomsl W MeTOAb HX H3ydeHus. JI., 1969. 247 c.

[Hewy K0Ba B. C. Hcropusi Bogoemos 3aypasbsi Ha OCHOBE H3Y4eHHsI HX JHAaTOMO-
Bo# aopel. Coobu. 1. Osepa Kampimuiosckoro pa#iona. — Tp. JIa6. canponese-
BBIX OTJIOKeHHH. 1951, Beinm. 5, c. 139—166.

Memy KOBa B. C. Hcropusi Bogoemos 3aypaJibsi Ha OCHOBE H3Y4EHMs HX AUATOMO-
BoIt (tophl. Coobu. 2. KambliuTeiMcKast 1 YeastGuHCKAast TpYHNLl 03ep. — Yu. 3am.
JITY. 1955, Boim. 191, ¢. 1056—162.

WHuabkpor I'. C. [IpuyHHBl aHTPONIOreHHOTO 3BTPO(YHPOBAHHS BOLOEMOB. — B KH.:
06w ast skosaorusi. Buoreouenosorus. Tuapo6uonorusi. T. 2. AHTpONOreHHOe 3B-
TpodupoBanue BopoemoB. M., 1975, c. 61—99.

MMuabpxkpor I C. O BO3MOXHOCTH HCNONb3OBAHHUSI 3MIMPHUECKHX 3aBHCHMOCTEH
nam_:vomﬂmog sBTpodupoBanus o3ep. — HUas. AH CCCP. Cep. reorp., 1981, Ne 1,
c. 41—51.

Hlupser . U, [Teppuannben U A. Hckonaemni#t 1y6 B Bosoronckoit ryGep-
Huu. — Tp. BoraH. caga IOpbeBck. yH-Ta, 1912, 1. 13, BEN. 3—4, c. 188—189.

MinpsieB . U, Teppuabes M. A. Marepuannbl /s nocaeneAHUKOBOHA (Jopsl
wow\wmgmmm rybepuun. — Tp. Boran. cana IOpbesck. yu-ra, 1913, 1. 14, BHIN. 2,
c. —148.

IlnutuukoB A. B. O BHyTpHBEKOBBIX KOJEGAHHSAX YPOBHSI CTENHBIX 03ep Ha IOro-
BocToke ueHTpa esponefickoit yacth CCCP. — Tp. Jla6. osepoBemenusi AH
CCCP, 1953, 1. 2, c. 93—107.

Hluutaukos A. B. MamenuuBoctb o6uiell yBjaaXKHEHHOCTH MaTepHKOB CeBepHOro
noaymapusi. M.; JI., 1957. 337 c.

IHuutHukoB A. B. BuyrpuBekoBasi H3MEHUHBOCTb KOMITOHEHTOB OGLIEl yBJIaXK-
HenHoctH. JI., 1969. 245 c. ;

HIuutunkos A. B. MHOTOBEKOBOH DHUTM pasBuTHS JaHAAPTHOH OGOJOUKH. —
B Wm.”ww@o:oao_,:m IJelicToleHa M KJAHMaTuueckas crpaTHrpadgusa. JI., 1973,
c. 7—38. ‘

MeuaTaukos A B. Hcebk-Kyas: [Ipuposa, oxpaHa u nepernekTUBa UCIO/Ib30BaHUS

. osepa. ®pynse, 1979. 85 c.

Mueurenkor A B. Osepo Hccbik-Kyab. — B kn.: Osepa Tanp-Ulans u ux
ucropusa. JI., 1980, c.'5—69.

IuuTHukoB A. B. Hcropus Gacceiina o3epa YaHbl B 310Xy NO3JHEro rojiolueHa
wwxoqov::moxom Bpems. — B KH.: [Ty;nbcupyioltee ozepo Yanet, JI., 1982, ¢. 25—

luutuukos A. B, Bepaosckasn I H, 3emasuauunnsua JI. A,
Jlutipa A A,CeBacrtbdanos [ B. HUcropus oszepa Hecwik-Kyab B roso-
uene. — B ku.: Mcropus ozep B CCCP. Tannun, 1983, 1. 2, c. 213—215.

WuuruukoB A. B, Bbepnosckasal. H,Cesacrbaunon J. B. Passurue
6uoreonenosoB Taxb-Ilaws B ronouene. — B kH.: AsTpornorenuble (akTopht
B HCTODHH PAa3BHTHS COBpPeMeHHBIX aKocHcrem. M., 1981, c. 213—219.

HMopuuxos E. M. ®yrkuuoHanbHas MOp(OJIOTHS PAKOBHH OCTPAKOL Kak NaJjeo-
sKoJiorndeckuit unaukarop. — B ku.: Tes. JII Beecolos. koniokBrHyMa Mo ocTpa-
koxaMm. Tasmmun, 1971, ¢. 36—39.

240

IIoctakoBuu B. II. WioBsie OT/IOXKEHHS 03ep H MNEPHOIHUECKHE Kosie6anus
B sBAeHusix npupons. — 3am. I'TH, 1934, 1. 13, c. 95—140..

Llysaaos B.®. [Taseoreorpadus 4 HCTOPHSA PA3BUTHA O3EPHBIX CHCTEM MoHroJuu
B 10PCKOE U MenoBoe BpeMsi. — B KH.: Meso3olickue o3epHble Gaccelinnr MoHro-
qauu, JI., 1982, c. 18—80.

Ilyaus K C.A6conoTnast XpoHONOTHs roaoleHa JIHTBL. — Teoxumust, 1971, Ne 12,
c. 1459—1465.

Wynus K C.,, Tysnwuc B. [0, Kubuana 3. A, bBanuc I0. IO, Teny-
rene U. K. CrpaTurpadisi ¥ XpOHOJIOTHS 03ePHO-GONOTHBIX OTJIOKEHHH KOT-
JoBuHe o3epa be6pykac. — Tp. Mu-ta reonoruu (Buabhioc), 1967, Bbim. 5,
c. 231—239.

LU ya b1 C. C. OnbIT reHeTHYeCKOH KJIACCHPUKALUHA PEUHBIX TEPPAC. — Uss. Beecoios.
reorp. o-a, 1940, 1. 72, Ne 6, ¢. 739—750.

IMlep6una B. H O meronuke MaccoBoro Onpeie/eHHs KapGOHATHOCTH OCaNOUHBIX

. nopoa. — Tp. Mur-Ta reoa. Hayk (Munck), 1958, soim. 1, c. 131—144.

IMykur U C. OGmasa reomopdosorus. M., 1960, 1. 1. 612 c.

dkosaeBaJl. B, CepreesalJl. B, XomyTroBa B.W, Jlpa6kosa B. T.
Tocne/ieIHUKOBAS HCTOPHS 03€DHOTO OCaAKOHAKOMJIEHHs B Boxoemax Jlarehu
U ero H3MeHeHHe TO BO3AEHCTBHEM aHTPONOreHHOro dpakropa. — B ku.: [laneo-
JIMMHOJIOTHYECKHH TOAX0A K M3YYeHHIO aHTPONMOreHHOro BO3AEHCTBHA Ha 03epa.
JL, 1981, c. 36——51.

SIky6oBckas T. B. Ilaneoreorpacusi THXBHHCKOrO MeX/€AHHKOBDS ['popHeHCKOro
[MonemaHbs (NaJeOKapNONOrMYecKHe HcciefoBanns). MHHCK, 1976. 300 c.

Axkymko O. ®. OcroBuple 3Tambl pa3BuTUs 03ep CesepHoit Bejsopyccuu B roJo-
unene. — B kH. Tosonen. M., 1969, c. 110—120.

dxywko O. ®. Benopycckoe IToosepbe. MHHCK, 1971. 335 c.

< dkymxo O. ®. Osepopesenne: Teorpaus osep Benopyccun. Munck, 1981. 223 c.

Axymko O. &, boraeas U. U, Kaadeunu B. A, MeabHHUKOB 0. K.,
Pauesckub A H. INaneonuMHOJIOrHUeCcKas HHTepHperanusi CTPATHrpagu-
4ecKMX KOMIUIEKCOB O3epHBIX OTJ/OXKeHHH. Desopyccuu B MO3AHE- H TOC/e/el-
HuKOBOe Bpems. — Bectn. Benopycck. yn-ta. Cep. 2, 1978, Ne 2, c. 41-—45.

Arkywko O. P, )Kyxosunukas A.JI,Pauenckui A H. Osepiuble oT/0XKe-
HHSI 30Hbl CMENIAHHBIX JIECOB KaK HCTOYHHK OpPraHOMHHEPAaJbHOTO ChIpbH. —
B kn.: Teorpadus n npobaembl PErHOHaNbHOIO Pa3BUTHS Besopyccuu. MuHCK,
1985, ¢. 23—27.

4

dxymko O. @, Kaneuun B. A. Tunbl 03epHbix KOTJIOBHH .Benopycckoro Eo-/\

osepbst. — B ku.: Mcropus osep Cesepo-3anaja. JI., 1967, ¢. 310—314.
dkywmko O. ®, Kapramesuu 3. K, Maxpuuxkuit A. M. HameneHune

CelMMEHTALHOHHBIX MPOleccoB B 03epax Benopyccnn MOA BJIMSHHEM aHTPOTO-

renroro (pakropa. — Bectu. Bejopycck. yn-ta. Cep. 2, 1982, Ne 1, c. 43—46.

SIuosckui B. H 3evnofi marnetusm. J1., 1978. 592 c.

Adams M. S, Guilizzoni P, Adams S. Sedimentary pigments and
recent primary productivity in Northern Italian lakes. — Mem. Inst. Ital.
Hydrobiol., 1978, vol. 36, p. 267—285. .

Ambuhl H. FEin Gerit sur Entnahme ungestérter Sedimentgrossproben in
Seen. — Schweiz. Z. Hydrol., 1969, Bd 31. 132 S.

Ambuhl H, Biihrer H. Zur Technik der Entnahme ungestorter Grossproben
von Seesediment: ein verbessertes Bohrlot. — Schweiz. Z. Hydrol., 1975,
Bd 37, N 1, S. 175—186. e )

Anderson F.W.,Barley RA.B,Shepard-Thorn E.R. The sedimentary
and faunal sequence of the Wadhurst Clay (Wealden) in boreholes at Wad-
hurst Park, Succex. — Bull. Geol. Surv. Gr. Brit., 1967, N 27, p. 171—235.

Angus R. B. Pleistocene Helophorus (Coleoptera, Hydrophilidae) from Borislav
and Starunia in the western Ukraine, with a reinterpretation of M. Lomnicki’s
species, description of a new Siberian_species, and comparison with British
Weichselian faunas. — Philos. Trans. Roy. Soc. London (B), 1973, vol. 265,
p- 299—326.

Applications of Ostracoda / Ed. Maddocks R. F. — Proc. 9th Intern. Sympos.
on Ostracoda. Houston, 1983. :

Ashworth A. C. Quaternary Coleoptera studies in North America: past and
present. — In: Carabid beetles: Their Evolution, Natural History and Classifi-

16 3akas 609 241



cation / Eds. Erwen T. L., Ball G. E.,, Whitehead D. R. The Hague, 1979,
p. 395—406.

Aspects of ecology and zoogeography of recent ‘and fossil Ostracoda. — Proc.
6th Intern. Sympos. on Ostracoda. The Hague, 1977. 521 p.

Banarescu P. Principles and problems of zoogeography. Belgrade, 1975. 214 p.

Battarbee R. W. Preliminary studies of Lough Neagh sediments. II. Diatoms
from the uppermost sediment. — Quaternary plant ecology. Oxford, 1973,
p. 279—289.

Benson R. H Form, function and architecture of Ostracodes shells. — Annual
Review Earth and Planetary Sciences, 1981, N 9, p. 59-—80.

Biology and paleobiology of Ostracoda. — Bull. Amer. Paleontology, 1975,
v. 65, N 282, 636 p. (Proc. 5th Intern. Sympos. on Ostracoda).

Birks H. J. B. Late-Wisconsinan vegetational history at Wolf Greek, central
Minnesota. — Ecol. Monographs, vol. 46, 1976, p. 395—429.

Broecker W. A. A preliminary evaluation of uranum series inequilibrium as
a tool for tool for absolute age measurements on marine carbonates. —
J. Geophys. Res., 1963, vol. 68, p. 2817—2834.

Briickner E. A Zur Frage der 35-jadhrigen Klimaschwankungen. — Petermanns
Mittéilungen, 1902, Bd 48, S. 173—-178.

Cailleux A, Contribution de la morphoscopie des sables & la géomorphologic
de PURSS et du Nord-West de la Chine. — Hans—Poser—Festschrift, Heft 60,
Gottingen, 1972, S. 39—63.

Carbonel P,Colin J-P,Danielopol D.L,Lé6ffler H,Neustru-
eva L The paleoecology of limnic Ostracodes, a review of some major to-
pics. — Palaeogeography, Palaeoclimatology, Palaeoecology, 1985, vol. 52,
N 1—2, p. 38—93.

Chivas A. R, De Deckker P, Shelley J. M. C. Magnesium, strontium
and barium partitioning in nonmarine Ostracode shells and their use in paleo-
environmental reconstructions — a preliminary study. — In: Applications of

. Ostracoda / Ed. R. F. Maddocks. Houston, 1983, p. 238—249.

Cleve-Euler A Die Diatomeen als quartirgeologische Indikatoren. — Geol.
Fogen. i Stockholm Forh., 1944, Bd 66, N 3, S. 383—410.

Cole D. W. Forest management and agricultural practices. — In: Impingement
of Man on the Oceans. New York, 1971, p. 503—527.

Coope G. R. Late Cenozoic fossil Coleoptera: evolution, biogeography and
ecology. — Ann. Rev. Ecol. Syst., 1979, vol. 10, p. 247—267.

Cowgill UUM,Goulden C.E,Hutchinson G.E.etal. History of Laguna
de Petenxil. — Memoirs of the Connecticut Acad. of Sci., 1966, vol. 17, 126 p.

Craig H. The measurement of oxygen isotopic paleotemperatures. — In: Stable
isotopes in oceanographic studies and paleotemperatures. Spoleto, 1965,

. 161—182.

Onmmwﬂ.z;z\m_m:nmob.?.mm::o A M, TucholkaP,Vilas J.F. A.
Geomagnetic secular variations 0—14000yr BP as recorded by lake sediments
from Argentina. — Geophys. J. R. Astr. Soc., 1983, vol. 74, p. 199—221.

Czeczuga B, Czerpak R. Investigations on vegetable pigments in postgla-
cial bed sediments of lakes. — Schweitz. Zeitschr. Hydrolog., 1968, N 30,
S. 217—231. .

Dansgaard W, Clausen H. B, Aarkrog A. The %Si fallout in
Scandinavia. A new method for ice dating. — Tellus, 1966, vol. 16, N 2—3,

. 187—191. ‘

De OWm ta J. Species diversity of chydorid fossil no_:E::mme in the Mississippi
valley. — Hydrobiologia, 1968a, vol. 32, fasc. 3—4, p. 497—512.

De Costa J. The history of the chydorid (Cladocera) community of a small
lake in the River Mountains, Wyoming, USA. — Arch. Hydrobiol., 1968b,

. vol. 64, N 4, p. 400—425. :

De Deckker P. The limnological and climatic environment of modern halobiont
Ostracodes in Australia. A basis for palecenvironmental reconstruction. — In:
Applications of Ostracoda / Ed. R. F. Maddocks. Houston, 1983, p. 250—254.

De Geer G. Om Scandinavies geografiska unveckling efter istiden. Stockholm,
1896, 160 S.

242

De Geer G. Geochronologia Suecica principles. Stockholin, 1940. 367 S.

Deevey E. S, Jr. 'Cladoceran populations of Rogers Lake, Connecticut, during
late- and postglacial time. — Mitt. Intern. Verein. Limmnol., 1969, Bd 17, S. 56—
63.

Digerfeldt G, Lettevall U. A new type of sediment sampler. — Geol.
Foéren. i Stockholm Forh., 1969, vol. 91, N 3.

Dillon P. J, Rigler F. H. A test of a simnple nutrient budget model
predicting the phosphorus concentration in lake water. — J. Fish. Res. Board
Can., 1974, vol. 31, N 11, p. 1771—1778.

Dolukhanov P. M. Ecology and econoiny in Neolitic Eastern Europe. London,
1979. 212 p.

Dominik J, Mangini A, Miiller C. Determination of recent deposition
rates in Lake Constance with radioisotopic methods. — Sedimentology, 1981,
vol. 28, p. 653—677.

DonnerJ. J.,,Junger H, Vasari Y. The hard-water effect on radiocarbon
measurements of samples from Saynajalampi, north-east Finland. — Comin.
Phys. Math. Soc. Sci. Fenn., 1971, vol. 41, p. 307—310.

Donner J.J,Junger H. Errors in radiocarbon dating of deposits in Finland
from the time of deglaciation. — Bull. Geol. Soc. Finland, 1974, vol. 46, N 2,
p. 139—144.

Edmondson W. T. Microstratification of Lake Washington sedimments. — Verh.
Intern. Ver. Limnol., 1975, Bd 19, S. 770—775.

Ehrmann P. Mollusken (Weichtiere). Leipzig, 1933, 264 S. (Die Tierwelt
Mitteleuropas, Bd 2, Lief 1).

Eicher U. Die 180/160 and '3C/'>C Isotopenverhiltnisse in spitglazialen
Suesswasserkarbonaten und ihr Zuzaminenhang mit den Ergebnissen der
Pollenanalyse. Bern, 1979. 205 S. )

EicherU,Siegenthaler U. Palynological and oxygen isotope investigations
on late-glacial sediment cores from Swiss lakes. — Boreas, 1976, vol. 5,
p. 109—117. .

Eronen M. The history of the Litorina Sea and associated Holocene events. —
Comment Phys.-Math. Soc. Sci. Fenn., 1974, vol. 44, N 4, p. 79—195.

Fletcher R, GrantlJ. A, Heblen H. D. The calculation of linear best LP
approximations. — Computer J., 1971, vol. 14, N 3, p. 276—279.

Fl6ssner D. Kiemen und Blattfiisser, Branchiopoda. Fischlause, Branchiura. —
Tierwelt Deutsch., 1972, Bd 60. 501 S.

Francis C.W., Brinkley G.S. Preferential adsorbtion of '¥’Cs to micaceous
minerals in contaminated fresh-water sediment. — Nature, 1976, vol. 260,
p. 511—513.

Frey D. G. Remains of animals in quaternary lake and bog sediments and their
interpretation. — Arch. Hydrobiol., Beih. Ergebn. Limnol., 1964, N 2. [14 S.

Fritts H. C. Tree rings and climate. London; N. Y., 1975. 307 p.

Fuji N, Horie S. Palynological study on 200-m core sample of Lake Biwa
in Japan. — Proc. Japan Acad., 1972, vol. 48, p. 500—504.

Geyer D’ Unsere Land- und Siisswasser-Mollusken. Stuttgart, 1927. 224 S.

Goldberg E. D. Geochronology with lead-210. — In: Symp. Radioactive Da-
ting I. A. E. A, Athens, Nov. 1962. Vienna, 1963, p. 121—130.

GorhamE, Lund . W.C, Sanger [.LE,, Dean W.E. Some relationships
of algal standing crop, water chemistry and sediment chemistry in the
English lakes. — Limnol. and Oceanogr., 1974, vol. 19, p. 601—617.

Goulden C. E. The history of the Cladoceran fauna of Esthwaite Water (Eng-
land) and its limnological significance. — Arch. Hydrobiol., 1964, Bd 60,
N 1, S. 152, :

Goulden C.E. The animal microfossils. — In: The history of Laguna de Petenxil.
Boston, 1966, p. 84—120. (Mem. Conn. Acad. Arts and Sci., vol. 17).

Goulden C. E. Interpretative studies of Cladoceran microfossils in lake sedi-
ments. — Mitt. Intern. Verein Limnol., 1969, N 17, S. 43—55.

Gray P.,, Wess G. The use of polyvinyl alcohol and its derivatives as microscopi-
cal mounting media. Part 1: Water miscible mounting media. — J. Roy. Mic-
rosc. Soc., 1950. Ser. I, vol. 20, N 3, p. 287—291.

Haas F. Superfamily Unionacea. — In: Treatise on invertebrate paleontology, Kan-

16* 243

_



sas-City, 1969, part II, vol. 1, p. 411—466.

Hakannson S. Radiocarbon mo:SQ in submerged plants from various South
Swedish lakes. — In: Radiocarbon Dating. Los Angeles, 1979, p. 437—443.

Harnisch O. Rhizopodenanalyse der Moore. — Biol. Zentralbl., 1948, Bd 67,
H. 11/12, S. 551—562.

Hofmann W. Die postglaciale Entwicklung der Chironomiden und Chaoborus-
Fauna A_u_E ) des Schonsees. — Arch. Hydrobiol., 1971, Suppl., Bd 40,
N t/2, S. 1—74.

Holland P. ¢<; Welsch R. E. Robust regression using iterative reweighted
least squares. — Comm. Statist., 1977. Ser. A, vol. 6, p. 813—827.

Horn af Rautzien H. Recent charophyte fluctuations and their relations
to fossil charophyte gyrogonites. — K. Svensk Vet. Ackad. Arkiv fiir Botan.,
1959. Ser. 2, vol. 4 (7), H. 2—4, S. 165—332.

Hutchinson G. E. A treatise on limnology. New York, 1957, vol. 1. 1015 p.

Hutchinson G. E. An account of the history and development of the Lago
di Monterosi, Latium, Italy. — Trans. Amer. Philos. Soc. held at Philadelphia.
New ser., 1970, N 4. 178 p.

Huttunen P, Merildinen J. New freezing device providing large unmi-
xed sediment from lakes. — Ann. Bot. Fennica, 1975a, vol. 15, p. 128—130.

Huttenen P, Tolonen K. Human influence in the history of Lake Lovojarvi,
South Finland. — Finsk. Museum, 1975b, 40 p.

Hiitt G, Punning J-M, Smirnov A. The potential use of TL dating me-
thod in chronological studies of Late-Pleistocene. — In: Second Nordic conf. on
the application of sci. methods in archaeology, 1982, vol. 1, p. 105—114.

Irving E. Paleomagnetism and its application to Mmo_om_om_ and Omov:v\m_om_
problems. New York; London; Sydney, 1964. 399 p.

KajakL, Hillbricht-Ilkowska A, Pieczynska E. The production
processes in several Polish lakes. — In: Productivity problems of freshwaters.
Warszawa; Krakow, 1972, p. 129—148.

Kellerhals R, Shaw J., Arora V. K. On grain size from thin sec-
tions. — J. Geol.. 1975. vol. 83. N 1, p. 79—96.

Kerfoot W. C. Net accumulation rates and the history of Cladoceran communi-
ties. — Ecology, 1974, vol. 55, N 1, p. 51—61.

Klimovicz H. Tentative classification of small water bodies on the basis of the
differentiation of the molluscan fauna. — Polske arch. hydrobiol., 1959,
vol. 6, p. 86—103.

Krishnaswamy S, Lal D, Martin J. M, Meybeyk M. Geochrono-
logy of lake sediments. — Earth and Planet Sci. Letters, 1971, vol. 11, p. 407—
414.

Kukkonen E.,, Tynni R. Die Entwicklung des Sees Pyhé&jarvi in Siidfinnland
im Lichte von Sediment und Diatomeen Untersuchungen. — Acta Botan.
Fenn.. 1970, Bd 90. 30 S.

Lattin G. de. Grundriss der Zoogeographie. Jena, 1967. 602 S.

Lee G.F, Jones R. A, Rast W. Availability of phosphorus to phytoplankton
and its implications for phosphorus management strategies. —, In: Phosphorus
Management Strategies for Lakes Michigan. Chicago, 1980, p. 259—308.

Lister K. R. Temporal changes in a pleistocene lacustrine Ostracode association;
Salt Lake basin, Utah. — In: Structure and classification of paleocommuni-
ties / Eds. Scott R. W, West R. R. Stroudsburg (Pennsylvania), 1976,
p. 193—211.

Loffler H. Ostracode analysis. — In: Palaeohydrological change in the temperate
zones in the last 15000 years / Ed. B. E. Berglund. Lund, 1979, p. 329—340.

Lowright R. N. Environmental determination using E%&m::a B:Em_m:nm
studies. — J. Sed. Petr., 1973, vol. 43, N 4, p. 1143—1147.

Lozek V. Klic nmmwOw_o<mzmx<n= EmEQNF wﬂm:w_m,\m_ 1956. 373 s.

Lund S. P, Banerjee S. K. Paleosecular variations from lake sediments. —
Rev. Geophys. a. Space Phys., 1979, vol. 17, N 2, p. 244—249.

Mackereth J. H A portable core sampler for lake deposits. — Limnol. a. Ocea-
nogr. 1958, vol. 3, N 2, p. 181—191.

Mackereth J. H On the variation in direction of the horizontal component
of remanent magnetism in lake sediments. — Earth. a. Planet. Sci. Lett., 1971,
vol. 12, N 3. p. 332—338.

244

Matthews J. V. Quaternary environments at Cape Deceit (Seward Penninsular,
Alasca): evolution of a tundra ecosystem. — Bull. Geol. Soc. Amer., 1974,
vol. 85, p. 13563—1384.

Matthews J. V. Tertiary Coleoptera fossils from the North American Arctic. —
Coleopt. Bull., 1977, vol. 31, p. 297—308.

Megard R. O. Biostratigraphic history of Dead Man Lake, Chuska Mountains,
New Mexico. — Ecology, 1964, vol. 45, N 3, p. 529—546.

Megard R. O. A chemical technique for disarticulating the exoskeletons of
chydorid Cladocera. — Crustaceana, 1965, vol. 9, N 2, p. 208—210.

Merildinen J, Huttonen P. The liquid nitrogen method in sampling of
the uppermost lake sediments. — Polsk. Arch. Hydrobiol., 1978, vol. 25,
p. 287—290.

MikulskiJ. Value of some biological indices in case histories of lakes. — Verh.
Intern. Verein theoret. und angew. Limnol., 1978, Bd 20, N 2, S. 992—996.

Mikulski J, Adamska A. Limnological postglacial history of a lake of
complicated origin. — Verh. Intern. Verein theoret. und angew. Limnol.,
1972, Bd 18, S. 1056—1062.

Miller G. Carbon dioxide-bicarbonate: accumulation effects on various plant
metabolic reactions and possible relations to lime induced clorosis. — Soil
Sci., 1960, vol. 89, p. 241—245.

Molder K. Studien tiber die Okologie und Geologie der Bodendiatomeen in
der Pojo-Bucht. — Bull. Comm. Geol. Finl., 1943, Bd 127. 204 S.

Morgan A. V., Morgan A. Faunal assemblages and distributional shifts
of Coleoptera during the Late Pleistocene in Canada and the northern United
States. — Can. Entomol., 1980, vol. 112, p. 1105—1128:

Morgan N. C. Productivity studies at Loch Leven (a shallow nutrient rich
lowland lake). — In: Productivity problems of freshwaters. Warszawa; Kra-
kow, 1972, p. 183—206.

Morrison J. P. E. The relationships of Old and New World Melanians. —
Proc. U. S. Nat. Mus., 1954, vol. 103, p. 357—394.

Myers G. S. Freshwater fishes and West Indian zoogeography. — Smithsonian
rep., 1938 (for 1937), p. 339—364.

Myers G.S. Salt-tolerance of freshwater fish groupe in relation to zoogeographi-
cal problems. — Tierkunde, 1949, Bd 28, S. 3156—322.

Naumann E. Einfilhrung in die Bodenkunde der Seen. Stuttgart, 1930. 126 S.

Ohle W. Ontogeny of the Lake Grosser Ploner See. — In: Paleolimnology of
Lake Biwa and the Japanese Pleistocene. Osaka, 1979, vol. 7, p. 3—33.

Olsson I. U. A warning against radiocarbon dating of samples containing
little carbon. — Boreas, 1979, vol. 8, p. 203—207.

Paléoécologie des Ostracodes. (Colloque sur la Paléoécologie des Ostra-
codes.) — Bull. Centre de Rech. Pau — SNPA, 1971, vol. 5, Suppl. 953 p.

Paleohydrological changes in the temperate zone in the last
15 000 years. Subproject B. Lake and mire environments. B. C. / Ed. Berglund.
Lund, 1979—1982, vol. 1, 123 p.; vol. 2, 168 p.; vol. 3, 163 p.

Paleolimnology of Lake Biwa and the Japanese Pleistocene. Osaka, 1972—
1981, vol. 1—9.

Penck A. Morphologie der Erdoberfldhce. Stuttgart, 1894, 2. Teil. X + 696 S.

Peypouquet J. P, Carbonel P, Heizelin K. de. Les ostracodes
indicateurs de I’évolution des environnements lacustres de la fin du Céno-
zoique dans la branche orientale du Rift Africain. — Bull. Inst. Geol. Bassin
Aquitaine, 1979, N 25, p. 201—219.

Procedures in mm&BmimQ petrology. New York; London; Sydney; Toronto,
1971. 654 p

Punning J.- 3; Raukas A. The age of tills: problems and methods. — In:
Tills and related deposits. Genesis. Petrology. Application. Stratigraphy.
Rotterdam, 1983, p. 357—364. (INQUA Symposia on the Genesis and Lithology
of Quaternary Deposits, USA, 1981, Argentina, 1982).

Purdy E. G. Sediments as substrates. — In: Approaches to Paleoecology. / Eds.
Imbrie J., Newell N. F. New York, 1964, p. 238—271.

Ravera O, Parise G. Eutrophication of Lago Lugano «read» by means of

245



planktonic remains in the sediment. — Schweiz. Zeitschr. Hydrol., 1978, Bd 40,
N 1, S. 40—50.

Renbergl. Improved methods for sampling photographing and varve-counting
of varved lake sediments. — Boreas, 1982, vol. 10, p. 255—258.

Renberg I, Degerstrom U. Applications of varved lake sediments in
palaeoenvironmental studies. — Wahlenbergia, 1981, vol. 7, p. 125—137.

Robbins J. A, Edington D. M. Determination of recent sedimentation
rates in Lake Michigan using ?"°Pb and '*’Cs. — Geochim. et Cosmochim.
Acta, 1975, vol. 39, p. 285—304.

Saarnisto M., Huttonen P., Tolonen K. Annual limitation of sedi-
ments in Lake Lovojérvi, southern Finland, during the past 600 years. — Ann.
Bot. Fenn., 1977, N 14, p. 35—45.

Satake K. A small handy corer for sampling of lake surface sediment. —
Jap. J. Limnol., 1983, vol. 44, N 2, p. 142—144.

Schell W. R, Neviss A. Sedimentation in lakes and reservoirs. —In: Gui-
debook on Nuclear Technique in Hydrology. Vienna, 1983, p. 163—176.

Schindler D. W. A hypothesis to explain differences and similarities among
lakes in the Experimental Lakes Area, North-Western Ontario. — J. Fish.
Res. Board Canada, 1971, vol. 28, N 2, p. 195—301.

Shapiro J. The core-freezer and new sampler for lake sediments. — Ecology,

1958, vol. 39. 758 p.

Simola H. Sedimentation in a eutrophic stratified lake in S. Finland. — Ann.
Bot. Fenn., 1977, vol. 18, p. 23—36.

Simola H. Population dynamics of plankton diatoms in a 69-year sequence of
annualy laminated sediment. — Oikos, 1984, vol. 43, p. 30—40.

Sladedek V. The measure of saprobility. — Verh. Intern. Verein Limnol., 1969,
Bd 17, S. 546—559.

Stadecek V. Stanoveni saprobniho indexu. Praha, 1976. 181 p.

Sladec¢kova A, Sladedek V. Periphyton as indicator of the reservoir
water quality. 1. True periphyton. — Sbor. Vysok. Skoly ¢hem.-technol., ser.
technol. vody, 1964, sw. 7, N 1, s. 507—561.

Smith J. N, Watten A. Sediment accumulation rates and geochronologies
measured in the Saguenay Fjord using the ?!°Pb dating method. — Geochim.
et Cosmochim. Acta, 1980, vol. 44, p. 225—240. '

Sohn Y. G. Chernical constituents of Ostracods: some application to paleontology
and paleocecology. — J. Paleont., 1958, vol. 32, N 4, p. 730—736.

Stapor F. W. Heavy mineral concentrating processes and density (shape) size
equilibria in the marine and coastal dune sands of Apalachicola, Florida
Region. — J. Sed. Petr., 1973, vol. 43, N 2, p. 396—407.

Starobogatov J. I. Zoogeographic characteristic of the freshwater malaco-
fauna of the northern Eurasia. —In: Abstr. 8th Intern. Malacolog.
Congress. Budapest, 1983, p. 136.

Stockner J G. Preliminary characterization of lakes in the Experimental Lakes
Area, North-Western Ontario, using diatom occurences in sediments. —
J. Fish. Res. Board Canada, 1971, vol. 29, N 2, p. 2656—275.

Stockner J. G. A freezing core method for describing the vertical distribution
of sediment in a streamband. — Limnol. a. Oceanogr., 1972, vol. 17, p. 136—
138.

Stockner J. G. Phytoplankton heterogeneity and paleolimnology of Babine
Lake, British Columbia, Canada. — Verh. Intern. Verein theoret. und angew.
Limnol., 1975, Bd 19, N 3, S. 2236—2250.

Stolf R, Meneres J, Fritz P, Salati E. Water budget of a dam in the
semi-arid noth-east of Brazil (based on oxygen-18 and chlorius content). —
In: Isotopes in lake studies. IAEA, 1979, p. 57—66.

Strong L, Cordes L. D. A coring method for lake surface sediments. —
Can. J. Earth Sci,, 1976, vol. 13, N 9, p. 1331—1333.

Stuckenrath R, Miller G.H.,, Andrews J. T. Problems of radiocarbon

: dating Holocene organic-bearing sediments, Cumberland peninsula, Baffin
island, N. W. T., Canada. — Arctic a. Alpine Res., 1979, vol. 11, N 1, p. 109—
120.

246

We
- Wh
Wh

Stuiver M. Oxygen and carbon isotope ratios of fresh-water carbonates as
climatic indicators. — J. Geophys. Res., vol. 75, 1970, p. 5247—5257.
Thinemann A. Limnologie: Eine Einfilhrung in die biologischen Probleme

der Siisswasserforschung. Breslau, 1926. 108 S. 4 )

Tidelski F. Untersuchungen iiber spit- und postglaziale Ablagerungen in
Recken der kuppigen Grundmorinenlandschaft Schleswig—Holsteins. —
Arch. f. Hydrobiol., 1929, Bd 20, N 3, S. 345—397. ]

Tynni R. The development of Lovojarvi on the basis of its diatoms. — Aqua
Fenn., 1972, p. 70—82. )

Vallentyne I. R. Sedimentary chlorophyll determination as a paleobotanical
method. — Can. J. Bot., 1955, vol. 33, p. 304—313.

Vollenweider R. A, Rast W, Kerekes J. The phosphorus loading
concept and great lakes eutrophication. — In: Phosphorus Management
Strategies for lakes. Michigan, 1980, p. 207—234. } .

Wenz W. Aligemeiner Teil und Prosobranchia. — In: Handbuch der Paléozoologie,
herausg. Von O. H. Schindewolf. Bd 6. Gastropoda, t. 1. Berlin, 1938—1944.
1639 S.

Wenz W., Zilch A. Euthyneura. — In: Handbuch der Paldozoologie, herausg.

Von O. H. Schindewolf. Bd 6. Gastropoda, t. 2. Berlin, 1959—1960. 835 S.
tzel R. 1. Limnology. Philadelphia, 1975. 743 p. ) i
iteside M. C., Harmsworth R. V. Species diversity in chydorid
(Cladocera) communities. — Ecology, 1967, vol. 48, p. 664—667.
iteside M. C. Chydorid (Cladocera) remains in surficial sediments of
Danish lakes and their significance to paleolimnological interpretations. —
Mitt. Intern. Verein Limnol., 1969, Bd 17, S. 193—201. )

Wintle A. G, Huntley D. Thermoluminescence dating of deep-sea sediment
cores. — Nature, 1979, vol. 279, p. 710—712. )

Wintle A. G, Huntley D. Thermoluminescence dating of sediments. —
Quatern. Sci Rev., 1982, vol. 1, p. 31—53.

Wright H. E., Jr. Cores of soft lake sediments. — Boreas, 1980, vol. 9, N 2,

. 107—114.

Zill m_...m H. Ein neues Lot zur Untersuchung der obersten Schlammschichten zur
Messung des Sedimentabsatzes und zur Erfassusung bodennaher Wasser-
schichten. — Schweiz. Zeitschr. Hydrol., 1953, Bd 15, S. 275. )

ZilligH. Das kombinierte Ramm-Kolben-Lot, ein leichtes Bohrgerét zur verein-
fachten Gewinnung mehrere Meter langer ungestérter Sedimentprofile. —
Schweiz. Zeitschr. Hydrol., 1956, Bd 18, S. 208.

247



MAIN FEATURES OF ORIGIN
AND EVOLUTION OF LAKES.
METHODS OF LAKE HISTORY INVESTIGATIONS

SUMMARY

Institute of Limnology of Academy of Sciences of the USSR
is publishing the special serial of monographs «Paleolimnology
of the USSR». The first volume of it includes the theoretical part
of paleolimnology and description of different methods of study
of the lake history. The general data on paleolimnology of Paleo-
zoic, Mesozoic, Tertiary and Pleistocene lakes on the USSR territory
will be summarized in the second and third volumes. In the next
volumes there will be a description of the history of great lakes of the
USSR (Ladoga, Onega, Pskovskoye, Chudskoye, Baikal, Aral,
Baikhash, Issyk-Kul, Zaisan, Sevan), the small lakes and lake
Mmmao#m of the European part of USSR, Syberia and Middle

sia.

The modern lakes were originated at the end of Pleistocene
and the beginning of Holocene Time. But several great lakes are
known to exist from the early geological epoch. Such kind of lakes
at the Soviet Union are Zaisan, Baikal, Issyk-Kul, Chanka, Sevan
and some others. Two main processes are responsible for lake
origin: the increasing humidification of climate in early Holocene
time and melting of dead ice and permafrost. The birth of lakes
is taking place during Holocene and in modern time, but the amount
of dead lakes now is greater than newly originated ones. The modern
flora and fauna of lakes were formed at the beginning of Holocene
Time. Only several old lakes have some ancient elements in their
flora and fauna. The brilliant example of this is Lake Baikal. The
success of modern limnology is the basis of some new directions
in paleolimnology which are connected with productivity during
evolution of lake ecosystems.

The geological, geomorphological, hydrological and hydrobio-
logical data can be used.
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Paleolimnological investigations are based on the study of lake
sediments. The thickness of sediments can be determined by geo-
acoustic methods accompanied by boring or coring of sediments.
Several methods are used for the determination of the edge of sedi-
ments (absolute geochronology on '*C and others, paleomagnetic
and varvametrical data) and also their mineralogical, granulo-
metrical, chemical characteristics and remnants of plants and
animals. . .

The aim of paleolimnological investigations of lake sediments is
to reconstruct the lake ecosystem, the changes of lake size and level,
temperature, mineralization and biological productivity of different
communities and trophical state of ecosystem during environmental
changes of the Holocene and other geological epochs. .

The detailed investigation of the uppermost layers of lake sedi-
ments demonstrates the human impact on the lakes during the last
9 thousands years. , .

For the characteristic of lake ecosystem development during
the last two centuries it’s possible to use some archaeological, histo-
rical data and even the hydrometeorological ones.

In paleolimnological reconstructions it is necessary to take
into account the differences in hydrological regime of lakes in humid
and arid environment. In arid zones the lake level changes take
place due to the humidity and temperature changes. It has to be
emphasized that the results of lake history study confirm that the
climate during the late Pleistocene was cold and dry on nearly all
territory of the USSR which cause the decrease of water level of
deep lakes and disappearance of the small ones.
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:mumwa E:owwwmwﬂ,o Kpacuoro 3uamenn 734001 Mymau6e, np. Jlennna, 95 («Kuura — nouroii»);

199034 ba.m::a m:wwwwmﬁﬁww «Hayxka>. 375002 Epesan, ya. Tymausua, 31;.

' pa, » 9 anug, 12. 664033 Mpkytck, yia. JlepmouroBa, 289 («Kuura — nouroii»);

420043 Kasausb, yn. [Jocroesckoro, 53;
252030 Kues, yu. Jlenuna 42;
252142 Kwues, np. Bepnanckoro, 79;
252030 Kmues, ya. Iluporosa, 2;
252030 Kues, ys. ITuporosa, 4 («Kuura — rnoutoii»);
277012 Kumunes, np. Jlennua, 148 («Kuura — noutoii»);
343900 Kpamaropck, Jloneukoit 06.., yia. Mapara, 1 («Kuura — noutoii»);
660049 KpacHospck, np. Mupa, 84;
443002 Ky#i6wwmes, np. Jlennna, 2 («KHura — nouroii»);

Opaena Tpynosoro Kpachoro 3uamenu
Hanateancrso «Haykas. Jlenunrpanckoe orgesnenue.
199034, Jlennurpan, B-34, Menneneesckas annns, 1.




