OB[lll/lE -
- BAKOHOMEPHOCTH

BO3HUKHOBEHUA
U PABBUTUA |
O3EP

METO/Ibl
U3YYEHUS
UCTOPUU
O3EP

L oA
. 5 & r o }H._‘.;-
lfde }';?a‘,“;’;(‘fﬁﬁh trpaddd
.. ;'ﬁ-w“' Fii



AKANEMHE HAYK €CCP
HHCTHTYT G3ERDBEAEHHUY

COBETCKAS$l PABOYAS I'PYIIITA TIPOEKTA 158 MIITK
(«ITAJIEOTH A POJIOTUST YMEPEHHOW 30HbI»)



FTanasuwi penakrop

akagemuk A. ©. TPEILIHUKOB

Penakuuwounuwas Konnerwus:

. 1. KBACOB (3am. ra. pepakropa),

B. A. PYMAHILLIEB (3am. ra. penakropa)
A. B. CEBACTbSIHOB (yuenwii cexperaps)
I'. K. TAJIA3SHHA, H. H. IABBIJIOBA,

M. B. KABAAJIEHE, I'. T. MAPTHUHCOH,
A. B. PAYKAC, O. ®. SKYILIKO

NCTOPUA
O3EP
CCCpP




OBbIIUE
3AKOHOMEPHOCTH
BO3HUKHOBEHMU S
U PA3BBUTUSA O3EP

METO/1bl
N3YUEHWSA
UCTOPUN
O3EP

43!+

PenakKULWOHHAS KONJAErHH:
1. 1. KBACOB (ots. penakTop)
H. H. JIABBIJIOBA

B. A. PYMAHLIEB

NEHWHIPAL

W3JIATEJIbCTBO «HAYKA>»
JIEHUHI' PAZICKOE OTJ1EJIEHHE
1986

A '.f,“-“ " $
Y 5 ' \\\
{,'n')‘ 3 )
”f‘ x A\
¥ \
.- N
%
\ 2 %N :
\ 41’ .)%
Doy H1

N
"

\? GIrde g -
’*Z?”-lhfu'\ -:




YK 551.80; 551.481.1

O61LHe 3aKOROMEPHOCTH BOIHHKHOBEHHS H Pa3BHTHA 03ep. MeTo/bl H3YUEHHS HCTOPHH
ozep. (Cepus: Mcropus ozep CCCP). JI.: Hayka, 1986. 254 c.

B nepsoii Kuure MHOrotromHoii moxorpadun comepurtcs 0630p HccaenoBaHHi 110
HCTOPHH 03€p, OOLLHX 3aKOHOMEPHOCTell Pa3BHTHS 03ePHBIX KOTJIOBHH, (hOPMHPOBAHHSA
¢uiopsl # hayHbl 03ep, HAKOMAEHHA NOJE3HbIX HCKONAEMbIX, CBA3dHHBIX C O3€paMH.
OCHOBHOE BHHMAHHE YI€JEHO METOaM H3YUEHHA HCTOPHH 03€ep: reoMopdoJorHueckiM,
Fe0J0rHYeCKHM, 11a/1€0HTOJOTHUECKHM, Nane060TaHHUeCKHM, H30TOITHbIM, NaJeoMariuT-
HbIM, APXEOJNOrHYECKHM, HCTOPHYECKMM M Apyrum. KHHra mpeiactaBiseT HHTepec s
reosoros, reorpaos ¥ ruaponoros. Bu6a. 609 wass. M. 20. Ta6a. 5.

Peuenaenrn:
M. fl. MpoiTkoBa,
E. B. Pyxuuna

1903030200-721
0 WHI-BG—IV © WaparenbcrBo «Haykas, 1986 r.



MPEANCJ/IOBHUE

[peanaraemasi MOHOrpadus, OTKpPbIBAA MHOrOTOMHOE H3/1a-

HHe, B KOTOpOM OYIyT MOJABENEHbl MTOTH H3y4eHHs HCTOPHH O3ep
CCCP u nameueHbl 3ajaud fajbHeilIHX HCC/eLOBAHHI, COAEPIKHT
oblLHe TeopeTHUeCKHEe MOJOKEHHs W OMHCaHHe MeTOLO0B, ¢ MOMOLILID
KOTOPbIX MOMKHO H3y4aTh 3aKOHOMEPHOCTH Pa3BHTHSA 03€p, KaK COBpE-
MEHHBIX, TAK 1 HblHE HCUe3HYBUIHX. [IBe nocieiyloline KHHTH MOCBS-
[IEHBl HCTOPHH 03€p, CYILeCTBOBABIIMX B FEOJOTHYECKOM MPOLIOM —
HAuMHAS C [a4/e030f; 0CTaJbHbIE — KPYMHBIM COBPEMEHHBIM O3€paM
30K H3GuiTounoro (Jlapoxkckoe, Ounexckoe, [lckoseko-Uynckoe, baii-
kaa, Xauka) u Hepocratoutoro (Apambckoe mope, Basxaui, Hccbik-
Kyab, 3aiican, CeaH) yB/Ia)HEeHUS U O3€PHbIM paHOHAM TEPPHTOPHH
Hame#l ctpanbl. MoHorpaguueckoe onucatie NpoLeccos BO3HHKHOBE-
Hist u passutua oszep CCCP Ha npoTsikeHHH Beed reoJIorHuecKoi
HCTOPHH MpPEeANPHHAMAETCS BIEpBbIE.

[Ipu H3YUEHHH HCTOPHH O3€P MOJIYUCHbI OUeHb BaXKHble MaTepHabl
0 HCTOPHH MATEPHKOB H JaHHbIC O BJHSIHHH JCATENbHOCTH YeJIOBEKA
Ha pasBHTHe 03ep, HAUABIIEMCH HECKOJBbKO THICSUe/eTHH Hasall.

OnHHM W3 BaXKHEH KX acTIeKTOB H3YYEHHA HCTOPHH 03ep sIB/AETCH
pasBeika (GOPMHPYIOIIUXCH B HHX TMOJAE3HBIX HCKOMAEMbIX — COnei,
03€pHOIi H3BECTH, JIMATOMHTOB W canponess. B coBpemenHbix o3epax
HAKAMJHBAIOTCS FaJuT (MOBApeHHas COb), oA, MHPAGeIHT H MHOTHE
APYrHe coJH, Npeiactasisioline coGoit cbipbe s XHMHUYECKOH H
MHLLeBO# npoMmbliluaeHHOCTH. O3epHasi W3BECTb ype3BblUafHO BaXXHA
IANSl M3BECTKOBAHHH MOUYB JEeCHOH 30Hb. Ho ocoGeHHYIO UEHHOCTDH
HMeloT oforalieHHbie OPraHUKOH 03epHbIe Wbl — CaMpornesiH.

Wayuenne M uCnonb3oBaHWe camnponeeil LIHPOKO pa3BepHYJIHCH
6yksanbuo ¢ nepBbix Mmecsines Coserckoit snactu (I'yGKuH, 1919;
Taranues, 1920). Kak TONbKO MOACTYMbl K OCHOBHbIM HCTOYHHKAM
SHEPreTHYeCKOro Chipbsi GBLIJIH OTpPe3aHbl HHTepBeHTaMH # Gesorsap-
AefiliaMy, HauaJHCh MCCJENOBAHMS CAMpONeis, KOTOPbIH paccMaTp-
BAJICSl KaK OCHOBA /IS MPOH3BOACTBA GeH3HHa, KepocHHa, napadHua,
CMa304yHbIX MaceJ W MHOFMX APYrHX mpoaykrtos. [lo stomy Bonpocy
16 okra6ps 1922 r. Baaaumup HMabnu Jlewun nuuwer B Boicuuuit
Coger Hapoanoro XossiicTBa (Moau. cobp. cou., T. 45, c. 224):
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«Top. Kpacuu npucian MHe NMHCbMO, B KOTOPOM coobllaeT o Kpyi-
HeHIHX ycnexax Cpymnnbl HHKeHepoB BO raaBe ¢ TOB. [ yOKHHbIM,
KOTOpas € YNOPCTBOM, NMPHOIHKAIOIUIHMCSH K TepOHUecKOMY, H IpH
HHYTOXHOH MOJJIEPKKE CO CTOPOHBI FOCYAAPCTBEHHBbIX OPTaHOB, H3
HHYEro pasBH/a HEe TOJbKO oOcTosiTelbHOE Hay4yHoe oO0CJeloBaHHe
rOPIOYHX CJAHIIeB H CaNponessi, HO H HAYYHJAaCh MPAKTHYECKH MPHTO-
TOBJSATh H3 3THX HCKOMAEMbIX PA3/JHYHbIE TT0JIE3Hble TPOAYKTHI, KAK-TO:
HXTHOJI, YepHblii J1aK, pasiHuyHble Mblia, napa@HHbl, CePHOKHCJbIMH
AMMOHHH M T. 1.

BBuay Ttoro uto 3TH paboTel, no ceuaereabcTBy T. Kpacuua,
SIBJSIIOTCS NPOYHOH OCHOBOH NpPOMBILIJIEHHOCTH, KOTOpas 4epes pecs-
TOK, ApyroH Jer 6yaner nasaTb PoccHHM COTHH MHWJJIHOHOB, fI TIpen-
Jarao:

1. Hemennenno oGecneunth B (pMHAHCOBOM OTHOLIEHHWH Na/bHeER-

uee pasBUTHe ITHX paborT.

2. YcTpaHuTb W Brpelb YCTPAHATH BCAUYECKHE MPENsiTCTBHS, TOP-

MO3flllHe HX, H
3. HarpaauTb yKa3aHHYIO IPYNIy HHKEHEPOB TPYAOBbIM OpJ€HOM
Kpachoro 3HameHH W KPYNHO#H JeHeXHOH CyMMOil.

O mocneayiouieM Mpoily MHE MHCbMEHHO COOGIIHTDL 4yepe3 ynpas-
neanamu CHK toB. Top6yHoBa. B cayuae kakux-1u6o npensiTcTBHH
HeMeJIeHHO COOOLIHTe MHe uepe3 Hero xe.

[Mpencenatens CHK u CTO B. ¥avanos (Jlenun)».

HccnenoBanns no HCMoJAb30OBaHHIO CANpone/isi B KAUeCTBe XHMH-
YeCKOTro ChIpbf, NpoLoJKaBlIHecs A0 Havyaaa 30-X roioB, B JajbHei-
LIeM HMEJIH CBOEH 11e/1bI0 TPHMEHEHHe ero B OCHOBHOM B KauecTBe ya100-
PEHHS, a TaKXKe B KHBOTHOBOJACTBE, BeTEDHHAPHH, MeHLIHHe (J1eyel-
Hble TpsA3H). B roabl Beaukoi OteyecTBeHHOH BOHHBI HCMOJBb30BAHHIO
canpone/s B HapoJAHOM xo3sicTBe 6oabmioe BHuMaHue yaensa B. H. Cy-
kayeB (CykaueB u ap., 1943). B nocienyiouine roasl Hcciegi0BaHHA
MECTOPOXKIAEHHH canponens W 03epHOH H3BECTH NOJYUYHIH 3HAYHTE/Ib-
HbIH pa3max B HeHTpaabHbiX paiionax PCO®CP (Kopas, 1960; Heii-
wranr, 1964), INpubantuke (dauunanc, 1957; Bpaku, 1971; Baprou,
1976), Beaopyccuu (Iluponauuko, 1975; Jlonorko, 1978), SAkytuu
(PKupkos, 1983a).

O6o61u1ensble maTtepranbl no ueropud o3ep CCCP u cucremartunue-
CKHM HMCCJIeJOBAHHAM O3€PHBbIX OTJIOKEeHHH MOCAYXKAaT OCHOBOH Jifl
BaKHbIX TEOPETHYECKHX BLIBOJIOB, KACAILULIHXCA NPOULJIOro H 6yayilero
NPHPOIb! HAIEH CTPaHbl; A8 Pa3BelKH H HCTOJb30BAHHSA MOJE3HBIX
HCKOMaeMblX, KOTOpble (OPMHPOBANHCHL B 03epax.




Jacro I

OBIIME 3AKOHOMEPHOCTH BO3HUKHOBEHHA
W PA3BUTHS O3EP

BBEJLEHHE

Ha teppurtopuu Cosetckoro Coio3a HaCYHTbIBAeTCA, MO MPH-
GAH3HTeAbHBIM oLeHKaM, 2.85 mMuJIHOHA O3ep (JlomaHHUKHE H Ap.,
1971) oGuieil naowansio 488 Thic. km?, 4to cocraBaser 2.2 % Tep-
PHTOPHH HalleH CTPaHbl. B 3tH uudpbl He BKIKYEHA nJjoulanb
pesMuaiilero ozepa mupa — Kacnuiickoro mMops, KOTOpoe B HacTO#A-
uleM M3gaHuu He paccmatpuBaercs. O3epa MrpaiT BaXHYI pPOJb
B npupoanbix mnpoueccax. OHH, B CYUIHOCTH, OMNpeAEJHAI0T 06JHK
HEKOTOpbIX JaHAWa(THEIX 30H, TAKHX KaK 30Ha TYHAPHl HJH 30HA
necocrenu (B npepenax 3amaanoi Cubupu). B osepax npoucxoast
HHTepecHel I He THAPOJOTHYeCKHe, TEOXHMHUECKHE H ruapobHOMOTHYE-
ckue npoiecch. OueHb BEHKA POJb 03P B HAPOLHOM X03AHCTBE — KaK
TPAHCTIOPTHLIX MyTeH, HCTOUHHKOB BOJOCHAOGXKEHHUS, MeCT OTAbiXa
H CaHATOPHOTO JIeYEHHS.

B reojornueckux macumtaGax BpeMeHH pa3BHTHe 03ep MpOTeKaeT
oueHb GbicTpo. Pekd M pyubH, BbITEKAOLIHE W3 03€p, NOCTENEHHO
yray6assi CBOM pycaa, BbI3bIBAIOT TNajeHHe WX ypOBHHA. Oszepuble
KOTJIOBHHLI 3aMOJIHSIOTCA HAHOCAMH M TMPOAYKTAMH MKH3HENEATEe/b-
HOCTH pacTeHHii W MKHBOTHbIX, & MHOr1a H XEMOr€HHbIMH OCAJKAMH.
B pe3y/bTaTe BCEro 3TOrO 03€pa MeJeloT H NOCTENeHHO HCYe3aloT.
To/ibKO caMbie KPYTHbIE H3 HHX MOTYT CYLIeCTBOBATh MHJIJIHOHBI JIET, HO
¥ MOAaB/sAOlEr0 GOJbUIHHCTBA CPOK MHH3HH Topasao meHblue — HE
BoJiee HECKOAbKHX NecATKOB Thicsu jer. Hapsany ¢ 3TUM MOCTOSIHHO
BO3HHKAIOT HOBbie 03epa — B Pe3yJbTaTe TasHHA MHOrOJMeTHe#H meps-
JIOTHl, B MNOHMax H JeJbTax peK, B X0je pasBHTH Kapcra,
NpH onoa3HAx W o6Bajax B ropax, MpH OTCTyMaHHH TOPHBIX JEA-
HHKOB, Ha Geperax MopeH, KOrja OT HHX OTAEIAITCH 3a/JHBbI. B na-
CTOsimlee BpeMsi Wcue3aeT 03ep ropasao Goabliue, 4eM obpasyercs
BHOBb.

Osepa urpajgu O4eHb BaXKHYIO pOJlb B reoJJOrHYecKoi HCTOPHH.
C HHUMH cBfizaHa 60JblIas YacTb OCAaJOYHbIX MOPOA, OT/JAraBIIHXCA
Ha martepukax. O3epHble OTJOKEHHSI FOPa3ao ycreinwee, 4eMm ajjio-
BHaJIbHblE, JeJHHKOBblE, 30/I0Bble M JApYrHe, MOAAAIOTCH H3YHUEHHIO
GuoctpaTHrpaduueckuMHu MeTofamu. HMceaeloBath npouioe marepH-
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KOB HEBO3MOXHO, He ob6paulasch K HCTOPHH APEBHHX 03ep. IT0
MOHHMAJH yXKe Ha CaMbiX MePBbIX 3TANax M3yueHHsi HCTOPHH 3eMJH.
Ouenb GOsbLIOH BKAAL B HCCACAOBAHHE 03EPHBIX OTJOMKEHHH BHeC H
reosiorH. YAanoch BHISICHHTb, YTO Ha pa3BHTHE O03€p OKa3biBaer
BJAHSIHHC TCKTOHHKA W H3MEHeHHs KiHMara. B npesHux ozepax (popmu-
poBaJIHCh BaXKHEHILIHE BHAB N0JIE3HbIX HCKOMAeMbIX: HE(Th, FOplOUHe
C/IaHIbI, HEKOTOPBIC BH/bI JKEIE3HLIX Pyl H H3BECTHAKOB, AHATOMHTHI,
MecKH, riauHbl H Ap. C 03€pHBIMH OTNOKEHWSIMH CBS3aHbl TAKKe
MHOTHE POCCHINHbIE MECTOPOIK IEHHS.

Ho oanumu reonoruueckumu MeTogamu Heab3s MOJAYYHTh MOJHOM
KapTHHBl HCTOPHH 03€p — HeOOXOAHMO MpHBJEKATbH TAKXKe [aJeo-
reorpaguyeckue u najneonuMHonornyeckue. Mccaenosanne coppemen-
HbIX O3€p MO3BOJIAET BHECTH CYLLECTBEHHBIH BKJa[ TaKKe B H3yUeHHe
JPEBHHX 03€p, KOTOPHI€ PA3BHBAIUCL B COOTBETCTBHH C MaieOqHMHO-
JIOTHYECKHMH 3aKOHOMEPHOCTAMHM, 06YC/A0BIAEHHBIMUH HE TOJNBKO TEKTO-
HHKOH M H3MEHEHHAMH KJAHMaToB. TaK, ypoBeHb APEBHHX GeCcCTOUHbIX
03€p MOXKeT MEHATbCSA He TOJNBKO B pe3y’abrare KoaeGaHHi Kaumara,
HO H MOJ BJAHSIHHEM H3MeHeHHH HX BojdocGopHbIX GacceiinoB. B ozepax
OT/1araloTcst OCajJKH, He TOJbKO NMPHHOCHMbIE H3BHE, HO W ofpas3syio-
IHEeCH B pe3y/bTaTe MPOTeKaloUUX B CaMHX 03€pax reoXHMHUYECKHX
H THAPOOHMOJOrHYECKHX MpoleccoB. Be3 uX yyera Heab3st NOHATD
FeHe3MC MHOTHX BHIOB NOJIE3HBIX HCKONaeMblX, KOTOpble (QopMHpo-
BaJHChb B 03epax.

HawmeualoTcs yeThipe HanpasieHHs, B KOTOPbIX MPOBOAATCS HCC/e-
A0BaHUA UCTOPHH o3ep. [TepBoe H3 HUX MOXKHO Ha3BaTb Majeoreorpa-
¢uueckum. OHO OCHOBAHO HA M3YYeHHH OTJOXKEHHH, 3aJeraiolLHX Ha
AHe o3epa W Ha ero Geperax, a Takxe penbeda AHA H NPHOPEKHOIN
MOJIOCHI, apXEOJOTHUECKHX H HCTOpHuecKHX AaHHbiX. [lo pesyawnraram
3THX HCC/e10BAHHI MOXKHO BOCCTAHOBHTD NMOC/AE10BATENbHYI0 KAPTHHY
H3MeHeHHH (OpMbl 03€PHOM KOTJIOBHHBI, OT/IOXKEHHH, KOTOpble Ha-
KamnuBaloOTCA B Hell, ypoBHelH 03epa, rHAPOJOrHYECKOro U I'MAPOXHMH-
YECKOro pexHuma M rHApo6HOMOrHUecKHX npoueccos. Knaccuueckue
HCC/Iel0BaAHHA 03ep rYMHAHOH 30HbI Gblk nposefenst B. H. Cykaue-
BeiM (1906, Cykaues, [Monnasckas, 1946) u H. B. Kopas (1960),
a oszep apuaHo# 3oHbl — JI. C. Beprom (1908) u A. H. I3eHc-JluToB-
ckum (1960).

B nocaeanme necsitierus naseoreorpaduueckoe Hampas/eHHe
H3yyeHHsl HCTODHH 03ep MoJayynio passutHe B MHctHTyTe 03epo-
Bedennss AH CCCP. Hsamenenuss ypoBHeil o3ep 3a HCTOpHUECKOe
Bpems noapoGHO oXapakTepusoBatbl B uceaegosanusx A. B, [IluutHu-
koBa (1957). Usyuena uctopusi Jlagoxckoro, Ouexckoro u IlckoBcko-
Yynckoro o3ep (AGpamoBa i ap., 1967; [lonuble ota0xeHHs [ICKOBCKO-
Yyackoro osepa, 1981; IMaseonumuonorus Onexckoro osepa, 1976),
a rakxe Boxe, Jlaya, KyGenckoro, Benoro ([lasbinosa, 1985).
Hayuannco Bbicokoropueie ozepa Tswp-lllans (CeBactbsinos u 1p.,
1980). Brecen Gosiblioit BK1aj B H3yueHue uctopuu Baiikana (Map-
THHCOH, [961). O6GoGuenbl MaTepHasbl 0 HCTOPHH MPHICIHHKOBBIX
o3ep Bocrounoit Eponnl (KBacos, 1975). [ToapoGubie najeoreorpa-
¢uueckne HecaeLOBaHMA O3ep NpoBeleHbl Takke B Benopyccuu,
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ubantuke (Skywko, 1971, 1981; KaGaiinene, 1965, 1982; T'a-

gpkuiTHe, 1975) H BO MHOTHX APYFHX pafioHax.
"~ Bropoe HanpasleHHe MOXHO HA3BaTh JIHTOJOrO-TEOXHMHUYCCKHM.
Jayuenne 0CaAKOHAKONIEHHS B COBPEMEHHbIX 03epaX, Jexalilee B €ro
OCHOBE, MO3BOJSIET CYIHTL O Mpoueccax 06pPA30BAHHA OCANOYHBIX
NopoA B reosoruyeckoM mpouiiom. Knaccuueckue paGotsl B 3TOH
o6aacti Obiin Boinonkenst H. M. Crpaxoseim (Crpaxos u ap., 1954)
u H. U. CemenoBuuem (1958, 1966, 1973).

Tperbe Hanpasjienue, THAPOGHOJIOTHUCCKOE, pacCMaTpHBAET
pasBHTHe O3€p [DH HEH3MEHHBIX BHEIIHHX YCIOBHAX MO BAHSHHEM
HAKOTIJICHHS B HHX MTPOLAYKTOB XH3HeIeATeNbHOCTH PACTEHHH H XKHBOT-
HBIX. D10 HanpasieHHe Gbino cosnano Tuwemannom (Thienemann,
1926) u E. Haymanuwom (Naumann, 1930) u passuto B paborax
JI. J1. Pocconumo (1964); wuccnenoBaHHA YCNEIIHO MPOLOAXKAET
[. [. BuuGepr (1979). TTonbITKH MPHHH3KTL 3HAUCHHE THAPOGHOIOIH-
YyecKOro HarnpasJ/eHHs, MPOTHROMOCTABHB €My Kak 0ojee npaBHAbHOE
naseoreorpaduueckoe (Jlactoukuu, 1949), eapa snu OCHOBATE/ bHbI
FuapoGHoJorHYecKHe W najseoreorpauueckue HCC/Ie0BAaHHA  HE
JOJKHBl MPOTHBOMOCTABJAATLCH JAPYT APYTY.

Hakonell, ueTBepTOe HANpPABJEHHE H3VUCHHA WCTOPHH 03ep —
6uoreorpaguueckoe. OHO paccMaTpHBaeT MPOHCXOMXKAEHHE 03epHOM
¢daopsl ¥ dayHbl, NMyTH ee BCeJeHHss W murpauuu. Knaccuueckue
pa6othl B 5101 o61acTh npuHaaiexar J1. C. bepry (1949), a 8 nacrosi-
uiee BpeMs 3TO Hanpasienue yenewno passusaercs 5. M. Crapo6ora-
ToBbIM (1970) ¥ MHOrHMH APYIHMH HCCJAENOBATEJNAMH.

PaGoTh B Ka/lOM H3 3THX HampaBJIeHHH mpojoxKaioTcsd. Buecre
C TeM 3ajayell faJbHeHIIHX HCCAeLOBaHHH JOJIXKHO CTATh TBOPYECKOE
COUETAaHHE BCEX METOJ0B H3yueHHs HCTOpHH o03ep. Tonbko B 3TOM
clyyae pasHble NOAXOAbl K OJHOH M TOH e npobseme MO3BOJIAT
OCBETHTb ee C HCYepNbiBAIeH MOJHOTOH.

H3yuyeHHe HCTOPHH 03ep MO3BOJSAET PEIIHTh LeJblH pAL BONPOCOB
naJjeoreorpaduH, JUTOMOTHH, cTpaTurpaduu H nasneoutonordu. Oco-
6eHHOCTH 03epHOT0 0CALKOHAKOMJIEHHS N03BOJSIOT CYAHTb 0 KAUMaTax
npouoro. MapectHo, Hanpumep, YTO JEHTOYHHEIE T[JIHHBI OTKJIajbl-
BaJIHCh, K&K NPaBHJI0, B TPHJIeHUKOBEIX 03epax; O3epHbIe OTJI0KeHH,
oforaiileHHble OpraHHKOH, — B TYMHIHOH 30HEe, a O3epHbie COJIfHbIe
OTJIOXKeHH — B apuaHOH 30He. O KAHMATHUECKHX YCJIOBHSAX I103BO-
JFI0T CYAHTb TaKXKe [aJe0HTOJNOrHYECKHe OCTATKY H3 03€pPHbIX OTJ0-
*enui. CBegeHus 06 yPOBHSIX APEBHHUX 03ep, MOYEPNHYThIe H3 reo/0TH-
YECKHX M apXeoJOrHuyecKHX MAAaHHBIX M HCTOPHYECKHX HCTOYHHKOB,
CoJlep:KaT LUEHHYIO HHPOpMauHi0o O KoJ1eOaHHAX KIMMaTHYeCKOH
YBJAaKHEeHHOCTH. JTa HH(OpPMANHS He TOJbKO OKa3biBAET CYILEeCTBEH-
HYI0 [OMOULb [PH reoJOrHYecKHX HCCAEN0BAHHAX, HO H [03BOJSET
npensuaeTb OyayulHe H3MEHEHHS KIHMAaTa, KOTOpble MOTYT MPOH30HTH
KakK pH eCcTeCTBeHHOM Pa3BHTHH NPHPOALI 3eMJH, TaK H MOA BIAHAHHEM
LeATebHOCTH YeJ0BeKa.

HM3yyenne o3epHbIX OT/10KeHHH HMeeT 0c060 Ba)KHOe 3HAUEHHE AJ5
paspaboTku aGCO/IIOTHOR XPOHOJIOTHH reoJioriueckoro npouioro. Eue
B konue XIX B. Beiatoiuiica wiseackuit yuennlid I. [le Teep (De Geer,

9



1896, 1940) nocTpoun XPOHOJOTHIO MO3JHE- W MOCJAeJeIHHKOBOro
BpeMEHH Ha OCHOBE MOACYETa TOAHYHBIX C/I0EB B JIGHTOUHbBIX IJIHHAX.
Buigoan e leepa 6blin MOATBEpIKAEeHbl H TOJbKO HE3HAUHTENbLHO
yTOUHEHbl B Mocjejyloulne roasl. [oaHuHbIE CIOH B HIOBBIX OTJI0XKe-
HHAX YAAJ0Ch H3YYHTb C TMOMOLLBIO METOAHMKH, pa3paboTaHHOH
b. B. llep¢duaveBum (1972).

BmecTe ¢ TeM cJjeiyeT OTMETHTh, uTo GoJee JpeBHHE O3epHbIe
OTJIOXKEeHHS 4acTO He yNaBaloCh OTHECTH K MOJpa3/ieleHHAM MeXay-
HapoaHo# GHocTpaTurpadHYecKol WKa/bl ¢ NOMOLLBIO MaJe0HTOJIOTH-
4YeCKHX MeTo/10B. TOIbKO B mocJielHHe ro/ibl, KOrJla IHPOKOoe NpHMeHe-
HHe HAllJH H30TONMHblE H MNaJeOMarHHTHble MeTOAbl AaTHPOBaHHS,
ya/l0Ch HCIPaBHTh MHOTHE NONYLIeHHbe B mpoulioM owHOkH. Tak,
Tenepb COBEPIUEHHO HHAaye, YeM paHbllie, CONOCTBJAIOTCH 3Tanbl HEO-
renoBoit HctopuH CpeH3eMHOro MOpsi, BHYTPEHHHX MOpPei M KPYIHbIX
osep, cyulecTBoBaBiux B Yepnomopcko-Kacnuiickoi o6aactu u B 6ac-
ceiine [ynas.

CoBpeMeHHbI€ 03epPHble OT/I0XKEHHsI, B YaCTHOCTH XKeJle30-MapraH-
lleBble KOHKPEelHH, SBJASIOTCA aHaJoraMH TaKHX e OTJIOMKEeHHH,
KOTOpbi€ HaKaN/JHBAJHCh B re0JIorHYeckoM npouwioM. Mayuenue cospe-
MEHHBIX OT/IOKEHHH NoMoraer MOHsITb ycJ0BHSI o6pa3oBaHusA M0A06-
HbIX OTJIOXKEHHH B MpOLIJOM H TeM CaMbiM 06JerduTbh paspaboTKy
METOJIOB HX Pa3BelKH; OHO MO3BOJIAET TaK»Ke YACHHThb, KaK pa3BHBa-
JIACh B MPOLLJIOM MPOLECcCh 3BTPOQHKALKH 03€p, B TOM YHCJIe CBA3aH-
HOH C [eATe/bHOCTBIO YesloBeKa. IJTO JlaeT BO3MOXKHOCTb HAMETHTb
NyTH yJyylleHHs YCJIOBHH B o3epax.

Fnasa 1

0OB30P HCCNENOBAHHHA MO HCTOPHH O3EP

[Mepsbie cBeAeHHA 06 HCTOPHH 03ep HalleH CTPaHbl NOABHIHCH
($aKkTHYeCKH OJHOBPEMEHHO C HayaJoOM H3y4YeHHsi ee reorpaduu H
reosiorud. B Tpynax reorpaoB M nyTellecTBeHHHKOB MPOILJIOrO ecTh
MHOTO LEHHBIX CBeleHHH 00 H3MEHEHHSX pa3MepoB H YPOBHeH o3ep.
ITH JaHHblE, HE YTPATHB CBOEro 3HAUEHHA H MO Cell JeHb, MO3BOJSIOT
MPOC/JAEAHTb Pa3BHTHE 03eP 32 HECKOJbKO COT, & HHOrAa H 32 JBe-TpH
THICAYH JeT.

C HayaJOM CTAaHOBJEHHS HAaY4YHOH reoJOTHH OblJH MPEANPHHATHI
NONBLITKH CBA34Th MCTOPHIO 03ep ¢ OOLLeH reoJorHyecKoH HCTOPHEH.
B cBoe#t KnaccHueckoit MoHorpaduu «Hccnenosanusa o JieIHHKOBOM
neproge» (1876) I1. A. KponoTkun nucan, 4TO B KOHIle OJIe/leHeHHs,
«He HaxoAs ceGe roTOBLIX pyces, BoAbl cOOHpalOTCA B OrPOMHbIE BO-
noembl. Ho masno-nomany obpasyiores uenu o3ep, COelHHEHHbIX KOpPOT-
KHMH TMOPOXKHCTHIMH nporokamu. Hauunaercs NOHWKEHHE YDOBHS
osep» (c. 145—146). Toraa ke «oTnarajucb OTrPOMHbBIE TOJILLH
Mo3/JHeJeIHHKOBBIX O3€PHBIX TJIHH, CBHAETEeJbCTBYIOUIHX O 4Ype3Bhl-
yaliHO NPOAOJKHTEJILHOM o3epHoMm nepuoje. ['pomajaHoe pasBuTHe
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03ep B MOC/AE/IeIHHKOBbIA MEPHOL CAYKHT TAKHM THIHYHBIM OTJIHUHEM
3TOro MepHoja, YTo ero Bcero yaoGHee Oblio Obl HA3BaTh O3EPHLIM»
(Mpunoxenns, c. 19). [NogoGubie ke B3r/Isibl BBICKa3bIBaJ H. C. Io-
aakos (1881). B. B. /lokyuaes (1878) cuurtan, uto AOJHHBI MHO-
rux pek Esponeiickoil Poccuu o6pa3oBajich B pe3yjbTaTe CHycKa
o03ep.

St paGoThl NOCHYHKHIH OCHOBOH /151 Pa3BePHYBILUHXCA B Jla/bHeM-
[ieM HcCaeL0oBaHHi NpuJelHHKOBBIX o3ep. B pamkax B3raazos o6
«03epHOM MEepHOoJe» COBPeMeHHble 03epa pacCMaTPHBAJHCh Kak
0CTAaTKH 06 IMPHBIX GacceiHOB, CYLLeCTBOBABLIMX B HE/lABHEM reoJ/lo-
ruyeckoM npousioM. Kak 6yaeT noka3aHo HHKe, 3TH NMPeanoJoKeHHs
e noatsBepauauch. CoBpeMeHHbIe 03epa, Kak MpaBH/I0, He HMewT
NpAMOii NpeeMCcTBEHHOH CBA3H C NPHJeAHHKOBbIMH 03epamu. Hecmotps
Ha 370, paboTsl [1. A. Kponorkuna, U. C. [lonskosa, B. B. Jlokyuaesa
W APYTHX HCCJefoBaTe el HMeloT orpoMHoe 3HadeHne. OHH MOCTYKHIH
OCHOBOH /1l COBPEMEeHHBIX MpeicTaBjeHHH o naneoreorpaduu Bo-
cTouHO-EBponefickoii paBHHHBL

Bo BTopoii nososuHe XIX B. 6GbLJI0 BBEICKA3aHO MHOTO HHTEPECHBIX
coobpaxeHuit o mpoucxoxiaeHuu Daiikana u ero cdayns. LleHHbli
0630p 3THX Hccaenosanuid cocrasaed . H. Anyunubim (1902).

HO. H. AuyuuHslM npoBeieHbl NMOAPOGHbIE HCCJAEJOBAHHSI 03ep
Banpa#ickoii Bo3BblieHHOcTH (1897) W B uHeae Apyrux BONpOCOB
yIeneHo oYeHb 60/blI0e BHHMaHHE POHCXOKAEHHIO H 3BOJIOLHH 03€ep.
Ilo MHEHHIO 3TOTO HCelle0BaTel s, 03epa 06pa30BaJHCh B KOTJIOBHHAX
MOpeHHOTO peqbeda, a camble riyGoKHe MOrJH ObITh CBA3aHBL ¢ Taf-
HHeM rabl6 MepTBOro Jbla.

Ouenb GoJibllioe 3HAaueHHe HMeJIH HCCJIeJlOBAHHA 03ep 30HBI He-
JocratoyHoro yeiaaxHeHus. B konue XIX B. rocnoacteoBana teopus
MPOTrpeccHpYyIOLIero ycbixaHisl NycThiHb. B pamkax 3ToH Teopuu co-
BPeMeHHble 03epa paccMaTpPHUBAJHCh KaK OCTATKH CYLLEeCTBOBABLUHX
B MpOLIJIOM KpYMHbIX GaccefiHOB, KOTOpble B HelaJekoM Oyaylilem
JOJIKHBI ObLIH BRICOXHYTh coBceM. [IpOTHB 3TOro MHEHHS pellHTeNbHO
Beictynua JI. C. Bepr (1905), koTopblfi yCTaHOBHJ, 4TO B Te4YeHHE
NoCJeHHX ThicsiueneTHit Ha o3epax Cpeanert Asun, Kasaxcrauna u wora
3anaanoit CHGHPH NPOHCXOAHJO HE HENpepbiBHOE NajeHue ypoBHei,
a HX KosieOaHHA, BbI3BaHHbIE YepeJOBaHHEM BJAXHBIX H CyXHX Me-
PHOLOB. ITOT BbIBOL GasHpoBascs Ha pe3y/bTaTax MOJeBLIX HCCIen0-
BaHHil, npoBeJeHHbIX Ha o3epax OMmcKoro ye3na, Ha bBaaxawe (Bepr,
1904a), Hccoik-Kyae (19046) u Apaabckom mope (1908). Kuura
JI. C. Bepra «Apasbckoe Mope» Gblia BTOPOil B MHPOBOH JHTepaType
JHMHOJIOTHuecKOo# MoHorpaduel (mepBoit Gulna kHHra P.-A. Dopens
«)KeneBckoe 03epo», TPH TOMa KOTOpoill Bbiwax B 1892—1904 rr.).
B Heii nonpoGubiM 06pa3oM paccMOTPeHbl reoMOrHYecKas HCTOPHS
Apasibekoit KOT/IOBHHBI, MOP(OJIOrHS GePeros, HCTOPHYECKHE CBELCHHS
06 Apane. [lo cux nop moHorpadusi «ApajnbCcKoe MOpe» OCTaercs
Henpes3oifeHHbIM 06pPa3LOM KOMILIEKCHOTO JIHMHOJIOTHYECKOTO HC-
ClleloBaHHs.

B ToT Ke nepHoA HauaNHCh HCCJAENOBAHHS CTPATHIPA(HH 03€PHbIX
OTioxenui. B Tpyne, nocesulenHoM GosioTam M TOpQAHUKAM CeBepo-
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aanajnoit Poccuu, B. H. Cykaues (1906) otmeuas, uto Topd 3auactyio
MOACTH/IAETCS CcanponeneM, MO KOTOPHIM MeCTaMH BCTPeYaioTes
Topdsiibie npocaokikk. CrelHanbHble HCCAEL0BaHUs NpoleccoB obpa-
30BaHHA canponess 6blad BoinosHensl B. H. Taranuessim. [IpesecHbie
OCTaTKH CPeJLHeroJIOLEeHOBOrO BO3pacTa, NepeKphiThie 03epHBIMH OTJIO-
AKEHHAMH, ObliK onncanbl B okpecTHocTsax Bosorawl (Illupsies, Iep-
¢duabes, 1912, 1913). 3Tu naHuble yKasblBaju Ha CyllecTBOBaHHE
B He/laBHEM re0JIOrHYeCKOM npouijaoM o6muipHoro o3epa B CyxoHCKoi
Hu3uHe. [loapobHble HccaenoOBaHHS MHOTHX 03ep ObliM MPOBELEeHEI
K. K. Tunbsenom (1911), KoTopbiii riiaBHOe BHUMaHHe YAEMAN XHMHH
H MHHepPaJoTrHH TPYHTOB.

Hakonzedtbiit onbiT 6bl1 06061IeH B noapoGHOH «UHCTPYKIHH
AJIs1 HCC/IeAOBAHHA 03ep», H3LaHHOH PycckuM reorpaduueckum obiile-
crBom B 1908 r. Pasneds, nocBsiuleHHBIH HCCI€I0BAHHIO HCTOPHH 03ep,
Hanucan B. A. O6GpyueBbiM, KOTOPbIi MOAPOGHO PaccMOTpes MpoHcC-
XOKI€HHE 03ePHBIX KOTJIOBHH, npolecchl aGpasHu, OTJIO0XKEeHHe HAHO-
COB, NPHHECEHHbIX BMAaJalUIHMKH B 03epa pekamH, BO3pacT 03ep,
NPH3HAKH NaJEHHS WJIH NOBbILIEHHST HX YPOBHEH. B Toil e HHCTPYKILHH
MeTOLbl H3YuyeHHs] 'PYHTOB o03ep Obliu onucanbl K. K. [uiabsenowm,
MeTO/lbl XHMHUYecKoro aHanusda — A. JleGennHueBbIM, passuTHe 03ep,
npespainawuixca B 6osora — A. PuepoBbiM.

K 1917 r. 6biiu, Takum o6pasoM, HAKOMJIEHbBI MaTepHalbl 110
HCTOPHH O3ep, KOTOpbie MO3BOJHJH pelHTb PAL Ba)HBIX M[aJeo-
reorpauyeckux BOMNPOCOB. ¥ a/J0Ch NOKa3aTb, YTO HE MPOHCXOIHT
yebixanusi Cpenneil Asun. BbUIH Mo/JyueHbl HEKOTOPBIE JAHHBIE MO
Pa3BHTHIO 03€p 30Hbl H36LITOUHOTO YBIAXKHEHHS, KOTOPLIE MOCTENEHHO
npespaulanuchk B Topdsinpie Gosora. BMecTe ¢ TeM clenyeT OTMETHTS,
UTO pa3Max UccaeoBaHUH OblJT TOTla COBEPLIEHHO HEIOCTATOUHBIM: HE
MPOBOAKIOCE CHCTEMAaTHUeCKOro 06c/1e/l0BaHHA 03D H 03€PHBIX OTJ/IO-
KEeHHH; HX HCTODHeH 3aHHMAJHChb TOJNbKO HEMHOTHE 3SHTY3HACTHI;
MOYTH HE HCMOJb30BAJKCh MOJIE3HbIe HCKONAeMble, CBA3aHHBIE ¢ 0O3e-
pamHu.

B roabl peBoJIlOUMH H rpaKAaHCKON BOHHbBI HCC/EN0BATENH CTOJK-
HYJHCb C OFPOMHBIMH TPYAHOCTSIMH H, HECMOTPS Ha 3TO, MHOTHE W3
HUX MPOSIBHJH MOJJTHHHBIH SHTY3Ua3M, B Pe3yJbTATe Yero MHTEHCHB-
HOCTb Hay4yHOH paboThl CHJABHO Bo3pocsaa. Kak yiKe yKasblBajaoch,
OJIHHM H3 BOMNPOCOB, PAaCCMATPHBABLIMXCH B MepPBYID ouepefb, Obla
Bornpoc o6 HenoJab3oBaHuk canponensi. B Akagemun Hayk Gbla oprasu-
3opan CanponeseBblil KOMHTET, camoe akTHBHOe yyacTHe B paGorte
KoToporo npuHsAad akageMuku M. M. I'yokun (1919), H. J1. 3enunckui
(1920), B. H. Cykaues u muorue apyrue. Canpomneib B TO Bpemsi
HCC/eN0BAJCH KaK Cblpbe A5 MOJYYEHHS pPa3iHUYHbIX XHMHUYECKHX
npoaykroB. [IpoBoaHaHCh TaK:Ke OMBITEI MO HCNOJb30BAHHIO CaNpo-
nejs B KauecTBe YA00OpeHHs H 100aBKH K KOPMY CeJlbCKOXO3SHCTBEH-
HBIX JKHBOTHBIX. AKTHBHBI yuacTHHK 3Tux pabor, B. H. Taranues
(1920) nmucan: «B Tex cayyasx, Korga a4 HAYKH COCPEJLOTOYHBAIOT
cBOGOIHO CBOIO MbIC/b HAa H3YUYEHHH HHTEPECYIOLLHX HX SIBIEHHH, HX
HE MOXEeT OCTAaHOBHTb HH TOJIOJ, HM XOJIOJA, HH APYTHE, MOPOI0 elle
Gosee TsKeJble, NepekHBaHus coBpeMmenHoctH» (c. 89). Kak roso-
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puAOCH Bbille, PaGoTEl MO HCNONB3OBAHHIO CANPONENs BCTPETHAM
ropauyio noanepxky co cropoub Baaaumupa Habnua Jlewuna.

B 20-x u 30-x romax HCTOpHs 03ep W HX OTJOXEHHH H3y4a/uchb
B HECKOJbKHX HANpaB/ieHHsiX. B CBS3W ¢ pa3BUTHeM MCCAENOBaHHH
TopdAHBIX 60/10T OUeHb GOJIblIOE BHHMAHHE OblJI0 yeJIeHO NpeBpatie-
HHio 03ep B 60/10Ta H HOPMHPOBAHHIO O3EPHBIX OTJOXKEHHH, norpeGen-
HBIX N0 TOPHAHLIMH 3a0€KaMH. DTHM BOMPOCAM MOCBsILLEH LEJbli
psil KanHTajlbHbIX uccaenosauuii (Cykaues, 1926; JlokTypoBcKHH,
1932; Tiopemuos, 1940; Kau, 1941).

O3epHble OTIOKEHHS H3YUATHCh XHMHYECKHMH H GHOCTpaTHTpadH-
yeCKHMH METOLAaMHM, CTa/ I[IHPOKO NMPHMEHATHCS CMOPOBO-NbLIbLLE-
BOfi aHaJu3, MCCJe10BAaJHCh OCTATKM pacTeHHil H KuBOTHbIX (Tlep-
¢uaves, Poiios, 1923). Belin neenenosanbl Kocuuckue o3epa BOAH3H
Mocksbl (Kyapsios, 1924), B koTopbiX 06HapyKeHbl noacanponesne-
Bbie MPOCJOiKH Topda, HOpPMHPOBABLUIHECS B HA3eMHbIX YC/IOBHAX.
Ha stom ocHoBauuu B. B. Kyapsauwos caenan npaBHabHbIH BbIBOL
0 TOM, uYTO 03epa npexae He CcylliecTBoBaiu. B psae osep Gbiin
o6HapyXeHbl TaK¥Ke norpeGeHHble NOJ 03€PHBIMH OT/I0OKEHHSAMH 1pEB-
Hue Geperosbie JHHHH. B nanbHefiem 3TH BbIBOABI GblH Pa3BHTHI
JI. A. TepacumoBbiM (1936), KOTOpBIH yKa3biBa/, 4TO B TIO31HE/IEHH-
KoBOe BpeMsi («(a3a CyXoBeeB») OTCYTCTBOBAJIH HE TOJNBLKO TOPDAHbIE
OTJIOKEHHS, HO [1a)Ke H 03epa, 338 HCKJI0UeHHeM KPYMHBIX H riyOOoKHX.
Baxuble 0606LIeHHs 10 HCTOPHH 03ep OblIH OJIHOBPEMEHHO C/eJaHbl
Takke WHOCTpaHHbIMH uccaenopatensimu. ®. Tuneasckn (Tidelski,
1929) nucan, uTo B MO3JAHENE/HHKOBOE BPEMs CYLIECTBOBAIH CyXHe
KOTJIOBHHbI, B npefopeaJie B HHX BO3HHK/IH Topdsinbie 6on0Ta, a B 60-
peane — o3epa, B KOTOPbIX CHayajna OTjaranachb O3epHas H3BeCTb,
a HAauMHasl ¢ aTJaHTHUECKOrO BPeMEHH — camnponeib.

B stor nepuon GbliH noApoOHO H3YYEHBI canpone/esblie OTN0XKEeHHs
osep Basnaiickoit Bossbiwentocth (Monuanos, 1933; Cososbes,
Benoronosas, 1934; Cranbmakosa, 1939). Hauanoch usyuenue osepa
COMHHO, MMeIollero pPeKopAHYI0 MollHocTb canponeas (He#wranr,
1936). Uccnenosanuch o3epHble AHAaTOMHTBHI Ko/beKOro noayoctposa
(Mopeuxuit u ap., 1934). [1pHHUKHNHANBHO HOBblE JlAHHBIE O MHKPO-
CJIOHCTOCTH O3epHbIX oToKenui noayunan B. B. IMepduaves (1927)
u B. B. locrakosuu (1934). HMayuanuch Takke cogasiible osepa’
(Kopxunckuit, 1930; Cemuxaros, 1933; lsenc-Jlutosckuit, 1935,
1936, 1938). Yxe nepBble HCCJAELOBAHHA O3€PHBIX OTJNOMKEHHH AajH
BoaMoxHocTh B. B. AnaGuiuesy (1932) nocraBuTb Bompoc 006 HX
30HaNbHOCTH. VIM GbLIO MPOBE/IEHO TAKKE CXeMaTHUeCKOe PaHOHHPOBaHHe
o03epubix otnoxeHnuii esponeiickoit yacth CCCP u Bceit moBepxHOCTH
CYILIM, KOTOPOE He YTPATH/IO CBOErO 3HAUEHHS H B HACTOsLLee BpeMs.

B teuenne 20—30-x rogoB NPOAOAKAJHCH TAKKE HCCIEI0BAHHSA MO
NPaKTHYECKOMY HCNONb30BAHHIO 03epHBIX OT/oKeHuir. Canponesb
H3yuajcsi cHAauajna riaBHbIM 06pasom Kak xumuueckoe ceipbe (Co-
nosber, 1932; Lipanuuurep, 1932). [NocrenenHo ocHOBHOE BHHMaHHE
CTan0 yAeNATbCS €ro HCMOJb30BAHHIO B CeNbCKOM XO3sifCTBE B Ka-
yectBe ya06peHHsl, @ TaKXKe B 300TeXHHYECKHX H BeTePHHApHbLIX
HeasiX.
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B roab Beaukoit OtevectBennoii Boiinbl H3YUYeHHe canponeseBsbix
OT/I0XeHHi npoaosikanock. Ha Ypane paGorwi MPOBO/AHJIHCH aKaJleMH-
kom B. H. CykaueBbim (Cykaues, [Tonnasckas, 1946). 3a aBa JeTHHX
cesoHa B 1942 u 1943 rr. um 6oi10 06caenosano 100 03€ep H HeCKOJIbKO
Toppsanukos. B 1030 o6pasuax onpenenensi CMOpbl W MBLABLA, NO-
cTpoeHo 10 nblabUeBbIX AHArpamm. [Moab3ysick UMK B HacToslLee
BpeMs, HEOGXOAHMO YYHTHLIBATh, 4TO 3a NbLIbLY HBbI NpHHHMAaJach
TOrlla MblAblla NMOJLIHH (cM. HHXKe). B GosabuiHHCTBe 03ep Ha MHHe-
PaJbHOM TPYHTE 3ajerasa TopdsHas Npocaoiika, Bbille — KapboHaT-
HLIC OTJIOKEHHS H HakoHel canponienb. B. H. Cykaues we orpannymacs
TEOPETHYECKHMH HCCIEI0BAHHSIMH, @ /1a/ TAKIKE LEHHBIe NPAKTHUECKHE
PEKOMEHAAUHH MO HCNOJb3OBAHHIO CANPONENs B KauecTBe N06aBKH
K KOPMY CeNbCKOXO3SIHCTBEHHbIX JKHBOTHBIX, B JeueGHbIX UeaAX,
B JUTefiHOM npou3Boactee (Cykaues u ap., 1943).

Pa6otel B. H. CykaueBa nponoskunu uccaenopasus no HCTOPHH
03ep Ypasia, npoBefeHHbe 10 BOHHbI, OCHOBHbIE pe3ysbTaThi KOTOPBIX
Gbiii  Ony6AHKOBaHbl ¢ GOJbIIHM ONO31aHHEM (Bnaroseuenckuii,
1940; Tlpowkuna-Jlaspenko, 1945; Jlactroukuw, 1949; [lewyxkosa,
1951, 1955). B HHXKHHX CI0AIX OTAOKEHHI] MpecHblX o03ep GblaH
HaACHbI COJJOHOBATOBOAHbIE THATOMOBbIE BOJLOPOC/IH. ITO CBHIAETEb-
CTBOBAJIO, UTO B NEPHOL HAKONIEHHS HHKHUX CJIOEB OTJIOKeHHIl 03epa
ObiH GECCTOUHBIMH, @ KJAHMAT 3aCYLLIHBbIM. CyuecrBosaBuine Toraa
nmazeoreorpaguueckHe CxeMbl He MO3BOJASAH NMPABH/ALHO NaTHPOBATh
3acywausblit nepuoa. Tak, I'. A. Baaroseuienckuii cuutan, uto o
6ol Bcero 3—4 THICAYH JeT Haszag — B cy66opeasbHoe Bpems.
Teneps xe sicHO, 4TO 3acylIHBBIE YCIOBHS FOCTOACTBOBANH B nosjHe-
Jennnkosoe Bpemsi (/Ipa6kosa u ap., 1981).

Baxneitunit Bknag B usyyenne HCTOPHH MO3/IHe- H NOCJe]eLHHKO-
BOrO BpemeHH Gbl1 BHECEH B NepBbie MOCJAeBOEHHbIE roasl. [lo 3Toro
OblIO O6GLIENPH3HAHO, YTO BO BPeMs OJedeHeHHI BO BHEJIeLHHKOBOH
06/1aCTH TOCMOACTBOBAM NJIIOBHAJbHbIE (AOXKAJIHBBIE) KJAMMATHI,
KOTOpLI€ BO BpeMsl MEXJIeNHHKOBHA H B TOJIOLEHE CMEHSJIHCh apHi-
HbIMH (CYyXHMH) KiuMatamu. Takoe MHeHHe NOAKPENAsIoCh LaHHBIMH
CNOpPOBO-NBIBLEBOr0 aHadu3a. B no3gHeseHHKOBBIX OTI0MKEHHSX
44CTO BCTpedanach NblIbUa HBBl, KOTOpas W Tenepb NpoH3pacraer
B TyHape. Onunako B. I1. Ipuuyx (1951) u ero corpyaHuku I'. H. JTucu-
upiia (1950) u M. X. Monocaon (1950) YCTaHOBH/H, 4TO Oblaa
AonylueHa owHGKa: 3a MblIbLY HBbI MPHHHMAJACh MbLIbLA TOVIBIHH.
Ita, Kasanoch Obl, He3HAYHTENbHAS NnonpaBKa B KOpHE H3MEHHJa
NpEACTaBJEHHE O XapaKTepe NPHAENHHKOBLIX JaHmwadros. Okasa-
JI0Cb, YTO BOJH3H Kpas JIeJHHKA FOCMOACTBOBANH XOJOAHbIE H OUeHb
Cyxue kaumarel. Tam, rae npeanosnaraioch cyiectBoBaHue TYHAPHI,
MPOCTHPANHCh apHAHble JaHAWAapTh — TyHApo-cTenn. [loayunau
OGBACHEHHE 3aKOHOMEPHOCTH Pa3BHTHS 03ep, KOTOpbie BLISIBHJH elle
B. B. Kyapsimos u ®. Tugeabcku. Crano sicho, noueMy O3epHble
OTJIOXKEHHS B MOAABJSIOLUIEM GONBbIUIHHCTBE CAYy4aeB HAYANH HAKATJIH-
BaTbCA TOJIBKO CO BPeMeHH, GJH3KOro K py6exy No3aHeneaHHKOBbS
H TOJIOLeHa.

B revenne 50—60-x ronos noa pykosoacteom akasemuxa B. H. Cy-
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.~ kaueBa MpPOJOJIKaJHCh HCCJIELOBAHHS HCTOPHH 03ep. BbliH H3yueHbl
osepa 3anosennnka «bBoposoe» B Cepepuom Kasaxcrane (Kopas,
1951), osepa Hepo, Tl'aauuckoe n muorue apyrue (Kopms, 1960).
[IpH H3YYEHHH O3EPHLIX OTJIOXKEHHH MO BO3MOXKHOCTH ONpelessaHCh
BCe COXPaHHBLIHECH OCTATKH OPraHu3mMoB. B 3To BpeMs npoaoskaiuch
takxe uceaenopanus 03. Comuno (He#wraar m ap., 1965), ozepubix
oTa0XKeHHi necocTenHbix paioHoB (IIbsiBuenko, 1958), consiHbix o3ep
(Bacuabes, 1955; [1senc-Jlutosckuii, 1957, 1960, 1968). Bulau nony-
yeHbl BaXXHble 1aHHble Mo HCTOpHH 03. XaHka (XKyze, 1952; Hukoab-
ckas, 1952). Ha npouHyio dakTHueckylo OCHOBY BCTaJ BOMNpOC
o npoucxoxiaenun dayunl Baiikana (Maprtuncon, 1961). Ee npen-
[IecTBEHHHKH GblJIH HalleHbl B HCUE3HYBIIHX HbiHe o3epax LlenTpans-
poii Asuu. [lpojponkanuce Takke HCCNENOBAHHS MHKDPOCJOHCTOCTH
osepHblXx oTaoxenui ([lepduaves, 1972).

Tpynamu M. U. Hefiwwraara, H. B. Kopas u apyrux uccaenosare-
Jeii, HMeBILIHMH SIPKO BbIPajKEeHHYIO NPaKTHYeCKYI0 HanpaBJeHHOCTb,
yAaJ0Ch OLIeHHTb 06111eCO03Hble 3anachi canpone/ei, KOTopbie OKa3a-
auch paBubiMu 117.6 mapa. v (He#wranr, 1964), u paspaGoratb
METOAHKY HX M3yueHHs. [1osiBHJIHCH PYKOBOLCTBA MO HCMOJB30BAHHIO
canponeas B ceabckoM xo3asiictee (Tomun, ®omun, 1964; Cwmup-
woB A. B., 1965) u Berepunapuu (Coanatenkos, 1976).

BaxxHbifi BKJal B H3yY€HHE HCTODHH 0O3€p BHEC KpPYMHEHLIHH co-
Berckuit aumuonor JI. JI. Poccoaumo (1964). Osepa paccmarpuBa-
JIHCh WM KaK HaKOMHTe/H BellecTBa: TEPPHIeHHOr0, XeMOreHHOro H
opraHoreHHoro. Ha sTo# ocHoBe Gbila MpOBegeHa THMH3ALHsA 03€ep H
HX paliOHHPOBaHHE.

B xone paGot JlaGopaTtopuu o3epoBeleHHs, no3aHee npeobpaso-
BaHHo#i B MHcTuTyT o3eposenenns AH CCCP, uctopuu o3ep ¢ camoro
HauaJjia yaensnoch Gosblioe BHHMaHie. OueHb BaXKHble H HHTEpPeCHbIe
paboThl MO CBA3H HCTOPHH 03€p C UHKJHYECKHMH H3MEHEHHSMH
Kaumata npoBonua B Teyenne MHOTHX JeT A. B. llluutHukos (1957,
1969, 1973, 1979). Hayuas rnaBubiM ob6pa3om CpenHiown AsHio,
Kasaxcrau u ior 3anaanoit CHGHPH, OH HCNOJb30BaJ NaJjeoreorpa-
(HYecKHe, apxeo/OTHUECKHe, HCTOPHUYECKHe H THAPOMETeOpOJIOrHue-
CKHe JaHHble H BOCCTAaHABJHBAaJ Ha HX OCHOBE H3MEHEHHSl ypOBHeH
o3ep.

JlumHosnoruvecknit HHCTHTYT CHb6upckoro otaenenna AH CCCP
npoBesn oGlwHpHbIE HecsaenoBanus vcetopuu bBafikana u ero dayhbl
(ITonoBa, 1981). O6pa3oBanue Baiikaibckoro pudra Gbl0 YBA3AHO
€ r1o6anbHbBIMH TEKTOHHYECKHMH TpOLeCCaMH MepeMelleHHs JIHTO-
chepubix nauT (Mupaus, 1984). Cobpan TakKe HHTepeCHbIH MaTepHaJ
no HWcropuu osep naato [lyropana (Enapuxunckuii, 1975; I[Tapmy-
3uH, 1981).

Jlo HenaBHero BpeMeHH HayuHble KOJIEKTHBBI, H3yyalolllHe HCTO-
pHIO 03ep, cyulecTBoBaad Toabko B Mockse, Jlenunrpase M Ha
Baiikane. B nociennue roabl nonoxenHe KOpeHHbIM 06pa3oM H3MEHH-
Jock. CHabHble H ycneuHo paforaloliHe OpPraHH3alHH MOABHJIHCH
Termepb BO MHOTHX ropojaax crpalbl. PacnonoxenHblii Bo Baaauso-
croke TuxookeaHckuit wuHctutyT reorpadpun JABHILL AH CCCP
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YCMELLHO H3y4aeT HCTOPHIO 03epa XaHka (Koporkuii u ap., 1980, 1983).
Jla6opatopus o3zeposenenus SIKyTCKOro yuuBepcutera npoBena HHTe-
PECHbIE HCCIeAOBaHHS pPAa3BHTHS 03€p, CBA3AHHOrO C 3IBOJIOIHEH
MHOTOJIETHeH MEeP3/I0ThI, H H3YUHAA TaKKe HX canponeyeBsle OTI0kKe-
Hus (Bocukos, 1983: XKupkos, 1983a, 19836).

Akanemus nayx Kuprusckoit CCP MPOBOAHT HCCACLOBAHHSA N0JEO-
reorpagun HMcecbiKKyabCKoil KOT/0BHHDBL. Ouenp Ba)KHble JaHHble Mo
HCTOPHH Apanbekoro Mops u 03ep Kbl3blIKymMOB no/yuens B TamkeyT-
CKOM yHHBepcuTere (Bunorpamos, Mawmesos. 1975). Yaanoch noka-
3aTb, 4TO B JIEAHHKOBOE BpeMsi, KOrja B Cpenneii Asun rocnonctso-
BAJIH 3aCyWI/IHBBIC YCAOBHS, 03epo Heeoik-Kyab umeno yposens npH-
MepHO Ha 100 m HuKe coBpemenHoro, a Apasbckoe Mope 1 MHOrHe apy-
THE 03epa He cyulecTBOBaAH. B pannem u CPEIHEM ToJIOlIeHe KAHMAT
Gbl1 ropasno Gosee BiaMKHbiM, uem tenepb. Heewik-Kyab u Apano-Ca-
PBIKaMBILICKHH Gaccelit GbLIH TOrIa CTOYHBIMH 03epamH, MHOTHe 03epa
OMPECHANHCb H MNOBBIWAH CBOH ypoBens. B MO31HEM rojgoueHe
FOCMOACTBYIOT yCAOBHSA, GAH3KHE K CcOBpeMeHHbiM. Ha SBOJIOLHIO
Apanbekoro Mopsa Goablioe BaAgHMe OK43aN10 pa3BHTHE HCKYCCTBEH-
HOTO OpoureHHs B ero Bosoc6opHOM Gacceiine.

Ha Ykpaune 6b1a H3yuena GuocTpaThrpadus O3€PHBIX OTJ0KEHH I
(OkcHiok, 1957; Aptouenko, 1970), Gaaronaps uemy yaaaocs ycra-
HOBHTb, 4TO 03epa 06pa3oBajinch He paHee annepéna, a Goabwas ux
HaCTh — TOJILKO B HA4yaJie roJoleHa.

B Ocrtonnn nposesnens MOAPOGHbIE HCCaAeN0BAHMS 03ep, B Xone
KOTOPBIX OuYeHb UIHPOKO HCMONB30BAsICH PalHOYT/IEPOAHBI MeTOa
(MabBec, Caps, 1969, 1970: Caps, Habsec, 1976) . Boiiu HCCIe10BAHDI
03€pa, KOTOpble MNOCTENEHHO OTZEASTHCH OT MOps B pesyabrarte
H3ocTaTHueckoro moansaTks. [MoapoGuo H3yueHa uctopus [IckoBcko-
Hyackoro osepa (JloHHble oT0KenHs Ickoeko-Uyackoro o3epa, 1981).

Heenenosatenn Jlatsuu srecan OueHb 60.bLIOIH BK141 B H3yueHHe
OTJ0XKeHui canponens (Bpakur, 1971) n osepuoii uasecrn (dauunanc,
1957; AGoakance, 1959). T. . Baprow (1976) MOHOrpadgHuecku
ONHCa/a NPECHOBOAHBIE H3BECTKOBbIE OTIOKEHHS BCell eBpomnelickoil
yact CCCP.

Muoro cnenanu u HecaenoBaTean JIuteu. PaGotamu CeiibyTuca
(1962, 1970) MIOKA34HO, 4YTO NMPaKTHYECKH Bee COBpeMeHHble 03epa
JInTBbl 06pasosanucs nocae TasHus rbiG MepTBOro Jbja, KOTOpoe

(Kab6aiinewe, 1968). IMonnoe noapo6Hoe onucaHue HCTOpHH 03ep
JIutBbl 6Bl10 BHIMONHEHO A. A TFapyukiwTHcom (1975). Hsyyenn
ClIOPOBO-MbLIbLEBbIE CNEKTPhI 03€PHBIX OTJI0KEHHi] (Ka6aiinene, 1965,
1968, 1982); onpeseasacsa ux abcomoThblit Bospacr (Llyaus u ap.,
1967; Iynausn, 1971).

B nocaeanue rogp WHPOKO H moapo6HO H3yuyanack HCTOPHA 03ep
Benopycenu, ocoberno Gobuioe 3Hauenue umewor pabotsl O. P. Akywko
(1971, 1981). Hayuus NIPOHCX0XKIEHHE O3€PHBIX KOTAOBHH M cTpa-
THrpagHio U Bospacr O3€PHBIX OT/IOKEHHH, OHA npHwaa K BbIBOAY,
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ﬂ HTO Ha CEBEpe pecnybaHKH, KYAa 3aXOJH/I0 BAaANaliCKOe OJe/leHeHHe,
03epa 06pa30BANHCH B HHTEDBAJe BPEMeHH OT annepéna 10 KoHua
Gopeana nocie TasHHA MOrpeGEHHBIX B OCAAKAX b6 MepTBOro
abpa. Ha wore xe, B [lonecke, oHM BO3HHKIH He paHee Hayagaa
npeGopeana — KOTIOBHHbBI TaMm 3aMOJHHAHCH BOLOH B pesyabTarte
YBETHUEHNS BJAXKHOCTH KAHMaTa. [IpoBoauscs Takke COPOBO-MbLIb-
IeBOH aHAJIH3 03€PHBIX OTJONKEeHH (EnoBuuesa, Muicauperr, 1974),
6bl1a MOAPOGHO H3YUEHA HMCTOPHS PAa3BUTHS JHATOMOBON haopul
03. Hapoub (Xypcesnu, 1976). Hccaenosanach takke tdayna ocrpa-
Koi (3y6oBuu, 1983). Ouens Goablioe BHHMANHe VIEJ€eHO TeOXHMHH
03epHOro quTorexesa. oapo6Ho H3yueHbl canponeseBbie OTI0KeHHS
Benopyccun (IMuaonauuko, 1975). PaspaGoTanbi npakTHuyeckue peko-
MEHIALHH N0 106blYe H HCMOAb30BAHHIO canpones (JIonoTko, 1978).
B 1972 r. Coser Muuucrpos Benopycekoit CCP npunsin no 3TOMY
BOMPOCY CHEUHANBLHOE 1OCTaHOBJIEHHE,

MeTonueckHM 1eHTPOM, OCYIIeCTRASIOW HM KOOPJAHHALHIO HCeae-
AOBAHHIH 10 HCTOPUHM O3ep, sABJsETCH Hucturyt ozeposenennss AH CCCP.
OH cTan MHHUKATOPOM WHPOKOrO O6MEHA MHEHMSIMH no BoOMpocam
MPOHCXOXICHHSA H PA3BHTHSA 03€PHLIX KOTJOBHH, dopmupoBanusa osep-
HBIX OT/IOXKEHHH, CBSI3H HCTOPHH 03ep ¢ ApYyruMH nageoreorpadu-
HECKHMH HAMpPaBJeHHAMH, B YaCTHOCTH C TNA/JEOKAMMATONOLHEH W
HCTOpHEH onteneHeHust. OBCYKICHHIO BCEX 3THX BOIPOCOB 6blJ1 NOCBA-
weH I Beecowsuwiit cumnosuym no HCTOPHH 03€p, KOTOPBI MPOXO/H
B Jlenunrpane 17—20 HOs6pa 1965 r. Ha CHMIIO3HyMe Obl1a J010KeHa
fiporpaMma Hcc/Iel0BaHHH MPHJIe IHHKOBBIX o3ep (Ksacoe, Kpachos,
1967). B nokaanax A. Bb. Bacaaukaca (1967), O. B. Manaxosckoro
(1967), B. T. Aycaeugepa (1967), E. A. Uabuna (1967) u APYTHX
CO/IEPXKANHCh KOHKDETHbIE CBENCHHSI 06 OT/Le/bHbIX MPHIELHHKOBBLIX
03epax. K cummosuymy 6bi1a takke u3nana «CxemaTHueckas kapra
NOAICOB KpaeBblXx 06pa3oBaHHi M MO3IHEUETBEPTHUYHBIX MPHJAEIHHKO-
BBIX 03ep esponeiickoii uacth CCCP u npuaeraiomux 3apyOeKHbIX
TEepPHTOpPHH», cocTaBjennas E. I1. 3appuuoi, . . Ksacobim u
HU. U. Kpachosbim. O6cyxknenne Ha CHMIMO3HYMe MO3BOJIHIIO BliepBble
HAMETHTL OUepPTaHHs THAPOrpapHYECKOH CHOTeMbI Bocrounoii Esponbi,
CyliecTBoBaBlel BO BpeMsi BainalCKOro oJleleHEeHH. Crpoenuio
3TOM CHCTEeMBI GblIH MOCBSIILEHBl TAKKe NOCaeAYIOLUIHE HCCAeNLOBAHHS
(KBacos, 1975).

Hpyroit Temoii, o6cymaasueiics na CHMIO3HYMe, Gblia HCTOPHS
KpymHeiiero oszepa Esponbi — Jlagomcekoro (Bucks, 1965; Cemeno-
BHY, 1965, 1966; A6pamosa u ap., 1967; 3namenckas, Ananosa, 1967).
Bbino nokasawo, uto B Hero e NPOHHKAJH BOJBI N03AHENEAHHKOBLIX H
oJoueHoBbIX TpancrpeccHit Baatuiickoro u Besioro mopeii. C uctopueii
Jlanoru 6bi1a Techo ceazana Takxke HCTOpHA 03. KpacHoro, pacnoJo-
KEHHOrO B leHTpanbHOl uacTH Kapeabckoro nepeuefika (A6 B2
H Ap., 1966; Maasicosa, Cokosiosa, 1967; Buiuuesckas, Hag
1967; [peficep, 1967; Jluubkos, ®enopos, 1967). B kotaopi#e
OblH ONHCAHBI 03AHENe A HHKOBBIE H FOJIOLLEHOBbIE 03€p HOME
H 03epHbie oT/10kKeHHs PEKOPAHOH MOLLHOCTH (0KoJ0 801M - B, x0j y
flocrenyowux pabor 6ol NOAPOGHO H3YYEHBI JOHHbIe @Keuga‘ﬁi&b
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uctopusi Onexckoro ozepa (Cemenosuy, 1966, 1973; [1aneonumHosno-
rusi OHexckoro o3sepa, 1976).

Tpetbefi TeMe CHMMO3HYMa — HCTOPHH COBPEMEHHbLIX 03ep —
noceATHAK cBo aokaaael H. B. Kopas, O. ®. fkywko (SIkyuiko,
Kaaeunu, 1967), A. A. Tapyukwrtuc u 0. B. fpomore (1967),
M. B. Ka6aiinene (1967) u mHorie apyrue. Bosnblioe sHaueHue umedna
ny6AHKallHs B MaTePHaNaxX CHMIO3HyMa cTaTed MOJAbCKHX HCC/e10Ba-
reneir (Cracsik, 1965; Beunukosckuit, 1967a, 19676), nogenusuiuxcs
LLeHHBIM ONMBITOM H3yueHusi uctopuu osep Masypckoro [loosepbs.

Il cuMno3uyM Mo MCTOPHH 03ep nNpoxoansa B Muncke 23—28 mas
1967 r. Ha nem npojoJizkanoch o6CyX1eHHe HCTOPHH TMPHIEAHHKOBbBIX
o3ep W coBpeMeHHbIX KpynHbix o3ep Cesepo-3anana. boabuwoe
BHHMaHHe OblJ0 yIENEHO FOJIOLEHOBbIM H MEXJEJIHHKOBbIM 03epam
Besopyccuu v apyrux paiionos. Psin 1oknanoB 6bla MOCBsiLLEH HCOO/b-
30BaHHIO camponeseil B HapoAHoM xo3sjicte (Matepuansl 11 cummno-
3uyma. .., 1967).

Ha III cumnosuyme (Buabuioc, 2529 mas 1970 r.) ocHoBHOe
BHHMaHHe GbLI0 yaeneHo coBpemenHbiM o3epam [pubantuku u beso-
PYCCHH, @ TAKIKE MPHJIEIHHKOBBLIM 03€PaM H MeXJIEHHKOBBIM 03€PHBIM
ornoxenuam (HMcropus oszep, 1970).

IV cumnosnym (Jlenuurpan, 24—28 noa6ps 1975 r.) osHameHOBaJ
CYUIECTBEHHOE PAClUIHPEeHHe MPOCTPAHCTBEHHbIX M BPEMEHHbIX PAMOK
HeesenoBanuit. Eciu Ha mpeabliyliHX CHMITO3HYMaX OCHOBHOE BHHMA-
HHE YAeNsJOCh MO3JHEeYeTBEPTHUHOH HCTOPHH O3ep ceBepo-3amnana
esponeiickoii yacth CCCP, 1o B 1975 r. 6bina Takke noapoGHO
06CyKaeHa HCTOPHA 03ep, CYLLeCTBOBABIIMX B OT/1aJIEHHOM reoJioruye-
CKOM NMPOLIJIOM, HCTOPHS 03€PHbIX CTanil BHYTPeHHHX Mope#, Kacnus,
Apana, Hccbik-Kyasi, Baiikana, osep Mouroaun u Adpuku. Beuro
paccMoTpeHo Takxe pa3BuThe ozep Caxannna, HuxHero Ilpuamypbs,
YyKOTKH H MHOTHX APYrux paionos. [Tporonxanocs Takxke obecyxae-
HHE TPAJMUHOHHBIX TEM: HCTOPHH NPH/IEIHHKOBBIX O3€p H PA3BHTHA
osep B Ka#inosoe (HMcropus ozep B ronouene, 1975; Heropus osep
B nJeicrouene, 1975; Mctopus o3ep B Me3030e, najleoreHe ¥ HeOTeHe,
1975; Hctopusi o3ep M BHYTPEHHHX Mopeil apHaHOH 30Hbl, 1975).

Ha V cumnosuyme (JluctBeHuuHoe — Ha DBaiikane, 10—15 cen-
T56psi 1979 r.) oco6Goe BHHMaHHe Gbl10 yaeneHo ucropud Baiikana
H ero ¢ayHbl, a TakKe pa3BuTHIO 03. XaHKa, o3ep SIkyrun, 3abaii-
kanbsi, CpenHe-CHGHPCKOro MAOCKOropbsi, 3aHCAaHCKOH BMajHHbI.
BbijiH 10/10KeHbl TaKXkKe HOBble JaHHble 0 HCTOPHH 03ep eBPONeHcKoi
yacth CCCP u BHOBb mocTaBsJ/ieH BOTpoc 06 YCHIEHHH TEMIIOB H3yye-
HHA ¥ Hcnosb3oBauus canponens (Mcropus osep B CCCP, 1979).

VI cumnoszuym (Tannuu, 2—6 asrycra 1983 r.) siBW/ICA BKAanom
COBETCKHX HecaeoBaTeneil B paGoty npoekra Ne 158 MexayHapoaHoi
[porpamMMmbl reoJOrHueckoi Koppeasiuny «[1aneoruapojsoruyeckie ua-
MeHeHHsl B yMepeHHO# 30He 3a nocaeanue 15000 aer». [Ipoponxanocs
o6CysKaeHHe Bcex BonpocoB HcTopuu o3ep. OcobeHHbIH HHTEpec BhI-
sBag nokaan A. M. Koporkoro u B. Y. [1aBnioTkHHa, NOKa3aBLUIKX, YTO
o3epo XaHKa MOBLILIAJO CBOH ypOBEHb B XOJIOAHbIE H OTHOCHTENbHO
CyXHe NepHobl MIeHCcToLeHa, KOrla yMeHblIeHHe XKHAKOTrO H MOBbiLle-
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HHE TBEpPAOro CTOKAa NPHBOAHIO K 06pa3oBaHHIO «aJIOBHAJIbHON
[IJOTHHBI» B pyc/e BbiTeKawouweld 3 Hero pekd. E. T. Maes u 3. JI. Ma-
MEeJOB H3JOXKH/IH MPHHUHIHAJILHO HOBYID CXeMY HCTOPHH ApasibcKoro
MOpsi, COIVIACHO KOTOpPOH OHO 00pa3oBaJjoch B Hayalje rojoleHa H
B paHHeM H CpelHeM roJoueHe OblJIO CTOYHBIM, MOCKOJNBKY KJAHMAaT
torfa 6ol 6oJiee BaaXKHbIM H BoAbl Amynapbu u Chipaapbu ele He
pasbupanich Ha opoulieHHe. Briepsbie WIHPoKo 06cyKA1aaHCh BOMPOCHI,
cBA3aHHbIE C H3MEHEHHEeM IKOCHCTEM 03ep MO BJHSAHHEM AHTPOMOTEH-
Hpix ¢aktopos (Mcropus ozep 8 CCCP, 1983).

B Hacrosiuiee Bpemsi Besercsa mnogrotoBka K VII cumnosuymy,
KOTOpbIH Mpeanosaraercs npoecTd B Jlenunrpage B koHue 1986 r.
Mo3KHO He COMHEeBaTbCf, YTO H Ha 3ITOT pa3 000GlUleHHE HaHHBIX,
[ONYYEHHBIX B MOCJAEJHHEe [OJbl, TO3BOJIHT NOAHATh H3YUeHHEe HCTOPHH
03ep Ha OoJsiee BbICOKMH yPOBEHb.

Hccenenosanusi no ucropuu osep, nposoaumeie B Coserckom Corose,
MOCJYKH/H MPHMEPOM JIIl OPraHH3aLHH UIHPOKOTO MEXAYHAPOLHOro
COTpYAHHYecTBA B 3TOH o6nactu. [IpH aKTHBHOM yuyacTHH COBETCKHX
yuyeHblX OblJIO NMPOBENEHO YiKe YeTblpe MeXKAYHapOAHBIX CHMMO3MyMa
no najeonumHogsoru (Benrpusa, 1967 r.; [Moabwa, 1976 r.; ®unasu-
aus, 1981 r.; Ascrpus, 1985 r.), HA KOTOPHIX NMPOHCXOAHJ AKTHBHBbI
o0MeH MHEeHHSIMH 110 MeTOJIHKe H3yueHHs O3ePHBIX OTJOXKEHHH, CBSI3H
HCTOPHH 03€p ¢ H3MEHeHHAMH KJIHMAaTa H 110 MHOTHM JPYTHM BOMPOCaM.

[Tomumo oprauusauuu I, IV u VII Beecowosubix cHMNO3uyMOB H
4KTHMBHOTO y4acTHA B APYFHX HAay4HbIX COBEllAaHHAX B Hauleld cTpaHe
M 3a py6exom corpyanukn HHcturyra oseposemenus AH CCCP
NPOAOIAAIOT IPOBOJUTD LIHPOKHE MOJIeBLIe Hecle oBaHus. B 6aukaii-
IHe TOAbl CAMOCTOSITE/IbHO H B TBOPUECKOM COJAPYXKECTBE C [APYyrHMH
OpraHW3aUHAMH [peAnoJaraeTcsi MNPOAOJKHTL HCCJAEI0BAHHA JI0-
YeTBEPTHUHOH HcTopuH o3ep LlentpanbHoit u CpenHeil A3uu, H3YUHTD
cTpaTturpaduio 1OHHBIX oTa0XeHHHA o3ep Jlagoxckoro, HMibmens,
Hccoik-Kyab u Boicokoropubix o3ep Tsinb-1launs u [Tamupa. B pasubix
paiionax Coio3a 6yayT BbIGpaHbl 03epa, KOTOPble HEOBXOAUMO H3YYHTh
pasianuHbiME MeTonamMd. HakoHeu, oco6eHHO mnoApPOGHO MPEACTOHT
H3YUHTb HECKOJbKO 03ep B 30HAX H3OBITOYHOrO H HENOCTATOYHOrO
YBJaXKHEeHHs, Ha MPHMepe KOTOpLIX 6yAyT pa3pabaTbiBaThCs METOIH-
yeckue Bonpocel. BepositHo, stumH o3epamu craHyr KpacHoe (Ha
Kapensckom nepeweiike) W Boposoe (B cesepiom Kasaxcrane)
BMECTE C OKPYXKaIOIWHMH HX Pa3sHOTHNHBIMH BojoeMamu. PesyabraThl
BCEX 3THX HCC/IeJOBAHUH YACTHUHO HAHAYT OTpaKeHHe B MOC/IeIYIOLIHX
Tomax «Heropuu ozep CCCP».

HanoxenHoe Bblile Janeko He HCUepnbiBaeT Bcex paboT, Beay-
UWHXcs B Hawwel cTpade. Kak yxe yka3biBaJoch, TOMHMO naJjeoreorpa-
(uyeckoro HampaB/ieHHsI H3YYEHHS HCTODHHM 03ep CYUIECTBYeT ellle
JIHTOJIOr0-re0XHMHYECKoe, ruapobHonoruyeckoe 1 6uoreorpaguyeckoe
HanpasieHusi. Bo Bcex 3THX HanpaB/JeHHAX TaKxKe [POBOLHIHCDH
MHOTrO4yHC/IeHHbIe HCCcle0BaHHsA, 0630p KOTOPBIX GyAeT AaH B COOTBET-
CTByIOILHX pasfenax MoHorpaduu. byayt moapo6HO ocBelleHbl He-
CleloBaHHA 03ep, CYLLEeCTBOBABUIMX B [I0YETBEPTHUYHOE BpeMS.
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Fnasa 2

NMPOUCXOKAEHUE KOTJIOBHH COBPEMEHHBIX O3EP
H HX KJIIACCH®UKALLHA

[Ipexe yeM NPHCTYNHTh K H3YUEHHIO HCTOPHH 03ep HeolXo-
AMMO MPOH3BeCcTH HX Kaaccudukaunio. Ho, ¢ apyroit cropousl, Kaac-
cHHUUKMPOBATh 03epa HEBO3MOKHO, He 3Has HX HCTOPHH. UTOObI BHIHTH
M3 3TOr0 3aMKHYTOrO Kpyra, npuiaercs 3abexarb Bhepes.

B Hactosiiee BpeMsi O4€Hb MHOTO HEJOJTOBEYHBIX O3ep BO3HHKAeT
B pailoHax pacnpocrpaHeHus MHoroserHeil mepanortbl. O6pasyiores
TaKk»e MoMMEeHHbIe U JIe1bTOBbIE 03epa, BTOPUUHbIE 03epd B GOJOTHBIX
MaccHBax M MHOTZA TaKKe KapcToBble o3epa. B ropax BO3MOXKHO
o6pa3oBaHde 03ep B AOJHHAX, 3aNpyKeHHbIX O0BajaMH, H MeEKIY
MOPEHHBIMH TPALAMH OTCTYNAIOILHX JeHHKOB. B 03epa MoryT Takxe
NPeBpaTHTLCH MOPCKHE 3aJHBbl, 0COGEHHO €C/IH OHH PACIHOJIOXKEeHB
Ha noaHuMawxcs nobepexbax. HakoHel, kak peayaiiliee Hekioye-
HHE 03epa BO3HHKAIOT B paiOHax COBPeMEHHOWH BYJKAaHHYECKOH jesi-
TEJbHOCTH M JlaXKe B METEOPHTHBbIX Kparepax.

Ho ropasmo uaile ozepa npexkpaulaipT CBOE CYLIECTBOBAHHE.
JTtomMy cnocoGCTBYET 3PO3HS BLITEKAIOWIHX H3 HHX BOMOTOKOB H
HAKOMJEHHe B O03epHBIX KOTJOBHHAX TEPPHUTeHHbIX H XEMOTeHHBIX
OTJ/IOXKEHHH, NPUHECEeHHBIX ¢ Bogoc6opHoro Gaccelina o3epa Hin obpa-
30BaBUIMXCA NPH pa3MblBe ero Geperos. OueHb BaXKHYIO pPoJb Hrpaer
TaK»Ke HaKOMJIeHHe B 03epax NPOAYKTOB KH3HeAeATeNbHOCTH 0OHTAIO-
IHX B HHX pacTeHH#l W XHBOTHBIX. B pe3syabTaTe Bcero 3Toro osepa
MeaeloT M nocreneHHo ucue3aoT. OcobeHHO GbICTPO ITOT npolece
HJET B 30He H3OBITOUHOTO YBJAXKHEHHUS, [/le Ha MecTe 03ep MoABIAITCH
au60 NOJMHHBI pek H pyubes, JHGO GoJoTHbie MaccHBbl. B 30He He-
OCTATOYHOTO YBJAXKHEHHs 03epa, pacno/oXKeHHble B Iy GOKHX KOTJ10-
BHHAX, MOTYT CYILLECTBOBATb OY€Hb A0JI0, HO H OHH PaHO HJIH MO31HO
ucuesaior. lllupokoe pacrnpocTpaHeHHe ro/JOUEHOBbIX O3€pHBIX OTJO-
JKeHHIl MOKa3blBaeT, YTO elile COBCeM HelaBHO o3ep OblIo OoJblie, YeM
Tenepb, H OHH 3aHHMaJH GOJbLIHE MJIOLLAH.

H3 storo Hen3GexHO cCjaefyeT BbIBOL O TOM, YTO B HeJlaBHeM
reoJIOrHYeCKOM TMPOLIJIOM CYLLECTBOBAJH YCJOBHSA, IPH KOTOPBLIX 03epa
BO3HMKAJNHK B ropasno GoJbiieM uucie, yem tenepb. [ TEPPHTOPHH,
NOKpLIBABLICHCH [MOCAEAHHM (Bajjaiickum) oJsiefleHeHHeM, Obljio
BIIOJIHE €CTeCTBEHHO MPEANONOKHTb, YTO HMEHHO JIeIHHKOBOE OCalKO-
HAKOMNJEeHHe CO31a/J0 3/ech O3epHble KOT/JOBHHbI, & COBDEMEHHbIE
03epa — 3TO OCTATKH OrpOMHbIX (acceiiHOB, BO3HHKUIHX Cpasy e
nocae oretynaenusi deanuka (Kponorkun, 1876). Kasanoch Hecomuen-
HbIM, YTO B paiioHax, Kylda MocjefHee OJeleHeHHe He NOXOAHJO,
o3epa 06pa3oBajgHCh ropasfao pasblue.

HM3yuenue crpaTurpaduu AOHHBIX OTJI0XKEHHH 03€p He OATBEPAH/IO0
3THX «OUeBHAHbBIX» Mpeanonoxenuil. Pa6orsl B. B. Kyapsiwosa (1924),
®. Tupenncku (Tidelski, 1929), . A. 'epacumoBa (1936), A. Ceit-
Gytuca (1962, 1970), 1. Cracak (1965), K. Benukosckoro (1967a) u
MHOTHX APYTHX [0KA3aJH, 4To B NoAasasiouiem 6oJbLUIHHCTBE Clyyaes
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coBpeMeHHbIE 03epHble KOTJIOBHHBI He SABJSIOTCS NPAMbIMH «HaC/e/IHH-
KaMH» TPHJIEJHHKOBbBIX 0o3ep, a ofpa3oBa/jiuch no3fHee — Ha pybexe
MO31AHEJIeIHHKOBbSI H rOJOIEeHA.

[Toc/ie yXo/a JeHHKA H CIYCKa NPHJIEeHHKOBbIX 03epP COXPAHSAIOCH
OrpOMHOE KOJIHUEeCTBO MorpeSeHHbIX T/bl6 MepTBOro Jbja. B yenosusax
XOJOMHOTO H 3aCYLIJHBOrO KJIHMAaTa No3JHeJeIHHKOBbA OHH He Tas/H,
a HerJ1y6OKHe 3aMajHHbl OCTABAMUCh CYXUMH. ToMbKO B ainepéne Hajg
HEKOTOPbIMHM T/IbIGAMH  MEPTBOrO JibAd BO3HHKJIH 3a60/10ueHHbIe
yyacTku. [losanee oBpasosasiuivecss npu 3TOM NpoCTOHKH Topda
oKaszaJHuch Ha OHe o3ep W OblIH morpeGeHBl MO 03epHBIMH OTJ0XKe-
HuaMH. [1bI6L MEPTBOTO Jibda HMe/IH pas3Hble pa3Mepsbl, ObIIH MOrpe-
feHbl Ha pa3Hoil rayfHHe W MO-pAa3HOMY OMBIBAJHCh MOA3€MHLIMH
BojaMH. B 3aBHCHMOCTH OT 3TOTO OHH TaslH C Pa3HOH CKOPOCTHIO.
Bo3HHKHOBeHHe 03ep B JeJHHKOBOH 00/1acTH pPacTSHYJ0Ch MPHMEpPHO
Ha 4 ThIC. JeT — OT a/jjepéna Ao KoHua Hopeana. Ho GosbiiMHCTBO
M3 HHX BO3HHK/IO HJH K KOHLY ajnepéna, WiH B TeueHHe npebopeana.

He noatBepannoch Takke MpPeNNoJOXEeHHe O TOM, YTO O3epa BO
BHEJIEIHHKOBOH 06/1aCTH UMeloT B0JIbILHI BO3PACT, UeM B JI€ JHHKOBOH.
Ha o6uupHbIX mpocTpaHeTBax Oblla pacnpocTpaHeHa MHOTOJeTHSS
MEp3/10Ta, ee MPH3HAKH HAXONAT llaxe Ha lore YKpauHbl U B CEBEPHOM
Kasaxcrane. [loutu Beane (kpome sanajaHoro 3akaBkasbsi M 4YacTH
,l]a.rleero BOCTOKH) rocnoacTBOBAJIM XOJOJHbIe H CYXH€ KJAHMAaThl.
Ha paBHuHHBIX npocTpaHcTBax ObIIM WHPOKO PACNpOCTPAHEHBLI He-
rAyb6oKHe KOTJOBHHBI (THMa cTenHbix 6awonen). o Hauana rosnoueHa
5TH KOTJOBHHbLI OCTAB&JUCH CYXHMH, H TOJNbKO B Hauaje npebopeaJa
B HEKOTODBLIX U3 HHUX HA4YaJ10Cb 3860.)’]3‘-IHB3HHE‘ d 3aTeM OﬁpaBOBEI.HHCb
o3epa. YBesuueHHio X TJayOHH CcrnocoBCTBOBANO TasiHHE MEpP3JOTHI.
B pafionax pacnpocTpaHeHHs OTKPLITOrO H 3aKPBITOTO KapcTa HMEHHO
B 3TO BpeMs 06pa3oBajuCb KOTJIOBHHbI TIYOHHOH 10 HECKOAbKHX
jecaTkoB MeTpoB. O3epa BHeJieIHHKOBOH 06/1aCTH OKa3aJHUCh, TAKAM
06pa30M, He cTapuie, a8 4acTO CYLIeCTBEHHO MOJIOXKe 03ep JIED,HHKOBOF!
obnacTu.

Ha o6uinpHom c¢aktHueckom martepuane no ozepam bBenopyccuu
3TH 3aKOHOMEPHOCTH NOAPOGHO OXapakKTepH30BAHLI B MPEKPAaCHBIX
paborax O. ®. dxywko (1969, 1981) u ee corpynnukos. [Ipumepuo
Takue e, Kak B Benopyccuun, stansl pasBuTHs 03ep yaanock npocte-
AUTh Ha orpomuoi tepputopuu: ot MOtnaunuu (Tidelski, 1929) no
Axytun (JKupkos, 19836).

Temepb ficHO, YTO TOCJA€ OTCTYNJEHHH JIEAHHKOB HACTYNHJ He
03epHbIH, a «Oe303epHbiiy nepHoa. JIeIHHKH CO3[aaH YCIOBHA ANs
BO3HMKHOBEHHS 03ep, ocTaBuB nocne cebs norpefeHHble rabIObl MEPT-
BOrO Jibjla H MHOTOJI@THIOW Mep3JoTy. Ho BO3MOMXKHOCTb CylllecTBOBA-
HHS 03ep MpeBpaTHIACh B AeHCTBHTENBLHOCTbL TOJBKO MOCJE TOTO, Kak
XOJIOAHBIe H CYXHe MO3[HeJeLHHKOBbIe KJIHMATLI CMEHHJHChL TEeMJIBbIMH
H BJaXHBIMH KJAHMAaTaMH TOJOLEHA,

3HaHue TOro, UTO GOJIBLUIMHCTBO COBPEMEHHBIX 03€p HMEeT MpH-
MEPHO 0JHHAKOBbIi BO3PACT, NO3BOJISET OTKA3aTbhCH OT reoMop(oIori-
YecKoil KnaccHpHKaLHH 03epHbIX KOT/I0BHH, paspaboranHod A. IleH-
kom (Penck, 1894), M. B. Myuikerossim (1926), B. A. O6pyueBbiM
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(1908) u 1. Xartuyuuconom (Hutchinson, 1957), wu MNPeLT0XKHTD
APYTylO KJA4CCHPHKALMIO, OCHOBAHHYIO HAa 3HAHHH HCTOPHH 03ep.

I. Tlepsuiii ouens Baxubli Kaace 03€p MNpeicTaBASAIOT KpynHoie
baccednnl, cyuwecrsyouue 8 Tewenue OAuUTeAbHbLX Nepuodos eeoroeu-
“ecKoeo 6pemenu. B reosornueckom npouaom tTakoro poaa GacceiiHoB
Gbl10 ropasao Goabiue. Ouu MOryT ObiTb MOApa3fieseHsl HAa MATH
THIOB (THOBI |—5).

1. Osepa, npedcrasastouyue cobodi wacre dpesnezo okeana, okpy-
HERNYIO KOHTUHEenTamu. EanHCTBeHHBIM npeacTaBuTeneM 3TOro THNA
ABJIAETCHA B HacTosiulee Bpems Kacnuiickoe MOpe, 4acTb AHA KXKHOII
44CTH KOTOPOro CJ0XKeHa OKeaHHYeCKOH 3eMHO Kopoii. B reosoruye-
CKOM NPOLIJIOM TAaKOro poaa o3epa BO3HHKAJH HEOIHOKpPaTHO. 3JT0,
Hanpumep, mn/aeHCTOUEHOBbIE O3epa B YepHoMopcko#  KoT/0BHHe,
MO3NHEMHOUEHOBbIE (MECCHHCKHE) o03epa Ha MecTe Cpenusemuoro
MoOps, nepMckuit Gacceitn B [lpukacnwiickoii Bnamne. St o3epa
MOryT CYlIecTBOBaTb AECATKH MHJJIHOHOB Jer.

2. Osepa pugrosoix snadun. K 3TOMY THNY y Hac B CTpaHe
MpHHaAneKUT o3epo Baiikan. B Mowuronuu s pHOTOBOH BnaauHe
Haxoantcs o3epo XyGCyry.a, a B BOCTOYHOI Appuke — Tauraubhka
H HECkoabKo apyrux. Hekotopuie osepa sroro Tuma B xoze cpoero
Pa3BHTHS He HCYE3alOT, a MPEeBPalLaOTCA B MOps H okeaHbl. O3epa
cyuiecrsosanau npexae B Kpacuomopckom pudre. Llensio ozep Grina
TaKXe 10)KHast yacTb AT/NIAHTHYECKOrO OKeaHa (B Haua/bHbI neprox
€ro packpuiTHs ). CyllecTBYIOT NPeANON0OKeH’s, YTo U Baiikan yepes
HECKOIbKO N€CATKOB MHJIHOHOB JIeT NPeBPaTHTCS B OKeaw (Ksacos,
1979; Mupann, 1984).

3. Osepa, cosdannsie seprukarbuvimu 08UNCEHUAMU 3eMHOL KOpbL.
K stomy Tuny npunamaexar osepa 3aiican, Heebik-Kyab, Cesan u
Apyrne. Ho HekoTopbie naxe ouenp r1y6OKHe KOT/OBHHBI MOTyT
OCTaBaTbesl cyXuMH. Tak, y noanoxusi BocTounoro Tsub-11lans Haxo-
Antcs cyxas Typdauckasi Bnagwua, umeiouias OTHOCHTEJIBHYIO Tay-
GuHy Gonee Kuiaometpa (oTMeTKa ana MHHYC 154 ™). H3-3a ouenn
CyXoro k.aumara sTa BnajiHHa He 3anOJIHAETCH BOON. Kotnosuna
03. Banxam 3anoanunack Boofi copcem HenapHo. Hekoropsie osepa,
CO3AaHHbIE BEPTHKAJIbHBIMH ABHXEHHAMH, MOryT CYUIECTBOBATL MHJI-
JHOHbI f1eT. B kauectse npumepa moxmo MPHBECTH XOPOLLIO H3YYeHHOe
03. Busa na ocrpose Xomucio.

Caenyer ormeTuth, uTo KoTJOBHHDI MHOTHX 03ep co3faHbl He
COBPEMEHHBIMH TEKTOHHUECKHMH ABHXEHHAMH, a CBS3aHbl CO CTPYKTY-
PAMH, BOSHHKILIHMH B Pe3yJbTaTe TEKTOHHUECKHX ABHIKeHHH OTAaJeH-
HOTO reosorHyeckoro npouwaoro. Baaropaps um Ha cospemennyio
NOBEPXHOCTb BBIXOAAT TOPHBIE NMOPOAbI, HMEIOLIHE pasHylo ycToHYH-
BOCTb K neHynaumd. B stux cayuyasix umenHo AeHylauHsa, a He
AHPDEPEHUHPOBAHHBIE TEKTOHHUCCKHE BHKeHHS CO3J1aeT 03epHble
KOTNOBHHBL. DTH KOTJIOBHHBI HMEIOT TOMBKO KOCBEHHYIO CBfI3b C TEKTO-
HHUECKHMH ABHXKEHHSIMH H He MOTYT paccMaTPHBATBLCA Kak TeKTOHH-
yeckHe.

4. Osepa, sosnukwue 6aazodaps akruenol syikanuueckoi des-
TeAbROCTU, 06pasyloTes B Kajbaepax u KpaTtepax BYJKAHOB H B J10J1H-
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HaxX, 3anpyXeHHbIX JaBOBbIMH nNoTokamu. Ha KamuaTke Takumu
- osepamu spasiiotess Kpowoukoe u Kypuabckoe.

5. Osepa, 603HuKwuUe 68 pe3yabTaTe nadenus KPYNHbLX METEOPUTOB,
KoMeT U HebGoabwux acrepoudos. K stomy THny MPHHAJIEKHT 03€po
IABTHITLITIBIH HAa UyKoTKe, KOTOpOE CYlIeCTBYET 0KOo 3.5 MJH. JerT.
B reosiornueckoM npouwsiom H3peika BO3HHKaaH 03epa ropaszuo 60.b-
wHx pasmepoB. Ha Kanaackom kpuctaianuueckom uiure HEeKOTOpble
APEBHHE METEOPHTHbIE KPATepbl, paHee 3aM0JHeHHbIe 0CaAKaMH, GblIH
3aTEM <«OTKOMAHbI» BO BPEMS YETBEPTHYHOTO OJEACHCHHS W 3aHSTHI
o3epamu. ITH 03epa C/ELYeT paccMaTpHBATb He Kak METeOpHTHbIE,
8 KaK CO3]1aHHbIe JIeAHHKOBLIM BbiaXHBAHHEM.

II. Ko sTopomy knaccy npuuaasexar ozepa, Henocpedcreenno
CBA3AHKDLE C NOKPOBHOLM OACOCHEHUEM U C KAUMATUYECKUMU YCAO-
Buamu rednuKosol snoxu. Ux MOXHO MoapasienuTs Ha TPH THNa
(THnB 6—8):

6. Osepa, coszdannbie rednukosoim BbINAXUBAHUEM, CYULECTBYIOT
Ha TeppHUTOPHH DPeHHO-CKAHAHHABCKOrO KPHCTALIHYECKOTO IIHTA
(KBacos, 1976) u naaro IMyropana (Enapuxunckuii, 1975). B Tex
MecTax, riae GbllH PacnpocTpaHeHbl NOPOibl, MeHee YCTOHYHBbIE K Je-
HYAaUHH, BbIAXHBAHHE MOIJIO MPOHCXOAHTb Ha GOJIbLYI0 TAYGHHY.
B pesynbrarte 6buin cospaubl ray6okHe KOT/I0BHHBL. B HekoTopbix
H3 HHX CYLIECTBOBAJ/IH MeX/IEAHHKOBbIE 03ePHbIe H MOPCKHe GacceiHbi.
Mrutckoe Mope, HanpHMep, NPOHHKAIO B Jlapoxckyio 1 Onexckyio
KOT/I0BHHbI. B nosjnese1HHKOBOE BpeMs 5TH KOTJIIOBHHBI GBIIH BHOBb
SaHATBl 03€paMH, KOTOpbie HENpPepLIBHO Pa3BHBAIOTCH BMJAOTH 110
Hacrosiwero spement. Ho mMHorue apyrue Kot/10BHHB GbiiH NepBOHa-
"4MbHO 3aHATHl IMbIGAMH MEPTBOrO Jbla HJIH OCTAaBAJHCh CYyXHMH
(B yc10BHSIX apHAHOrO MO3AHE€ JHHKOBOTO KJauMara). B rakux kortno-
BHHAX 03€pa BO3HHKAJIH TOJILKO B HauaJe rosiouena. Te osepa, Kotopbie
CYWECTBOBA/IH HENPEPLIBHO, YACTO YBENHYHBAJIH CBOH IMyGHHBI B pe-
3y/bTaTe TasgHHA NOrpe6eHHOro B HX KOTJIOBHHAX Jba. TO 10KA3aHO
Ha npumepe [loBeneukoro 3anuBa Ouemckoro o3sepa (/laBwinosa,
1985).

7. Cospemennsie ozepa, npedcragaswowue coboi ocrarku npu-
AednuKosblx ozep. IlpuneanuKoBbie 03epa BO3HHK/H, KOTAa JeJAHHKH
fperpaxcaanu pexu, TekiiHe M HaBcTpeuy (Ksacos, 1975). [Ipurok
ACAHHKOBbIX BOA NPHBOAHJ K TOMY, 4TO OFpOMHble 03€pa MOLIH
CYWLECTBOBATD B yCJOBHAX 3aCyLI/IHBOro Kaumarta. [Ipu npoasHxennn
H OTCTYNJIEHHH JIEAHHKOB, a TAKXe B Pe3Y/bTaTe MOHHKEHHS BBICOTHI
fOpOroB CTOKAa H H3OCTATHYECKHX JBHXKEHHH NpHIeAHHKOBbIE o3epa
O4EHb GBICTPO H3MEHSJIH CBOH YPOBHH H Pa3Mepbl HJAH HCUe3aH
coBcem. Kak «Hac/eAHHKH» NpHIEIHHKOBBIX 03ep 06GbIYHO paccMaTpH-
Baiorcsi coBpemennble o3epa Hepo, Masnuckoe, Yyxnomckoe, Jly6aHna,
Buiprcbaps, INekoseko-Uyackoe, Mabvens, Besoe, Ky6Genckoe, Boxe
H Jlava. Ho B yca0BHAX CYXOro noamHeseaHHKOBOro KJIHMaTa
3TH 03epa HMeJiH ropas3no Go/ee HH3KHE YPOBHH, yeM Tenepb. Yactb
H3 HHX Ha Kakoe-TO BpPeMSl MOIJIA BBICHIXdaTb COBCEM. DTOT BOMpoOC
He Moxer ObiThb peuleH G6e3 MNOAPOGHBIX CHELHA/bHBIX Heeie10-
BaAHMIA.
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Bo Bpems oJe/ieHeHHil CYLIECTBOBANH TaKXKe BHYTPHJIEAHHKOBbIE
03epa, CO BCEX CTOPOH OKpyKeHubie eanukamu. Mx ornoxenusimu
SIBJSIIOTCA, HANPHUMED, JEHTOUHbIE TJIHHBl HA MOBEPXHOCTH 3BOHIEB —
NJI0CKOBEPUIHHHBIX BO3BbIIEHHOCTEH ¢ KPYThIMH CKJIOHAMH. ITH 03epa
CYLLeCTBOBANH €lle MeHblle BpPeMeHH, 4YeM TNpHJIeHHKOBble 03epa,
M K HACTOSILLEMY BPEeMEHH MOJHOCTbIO HCUE3JIH.

8. Oaepa, nodneproie NACUCTOYEHOBIMU «ANLIOBUANLLHBLMU NAOTU-
namu». B BosocGopHom GacceitHe o3epa XaHKa yC/I0BHS H30LITOUHOTO
yBJAXKHEHHSI COXPAHAINCh B TeUCHHe JIeHHKOBLIX 310X (KopoTkui,
[TaBaoTkuH, 1983). B Bannpaiickoe BpeMsi yMeHblIeHHe CTOKa BbiTe-
kawoulell U3 XaHkaickoil Kota0BuHbl p. CyHraud npuBOAHJIO K TOMY,
4TOo B €e JO/AMHe HaKalIMBaJCs AalNIOBHH, NPHHOCHMbIH pEKaMH
Yecypu u Mynunxs. Bosuukaa annoBranbHasn MJI0OTHHA, Bbllle KOTO-
poii pas/iuBanoch GoablLIOe MeAKoBoAHOe o3epo XaHka. B ronouene
yBeJMYeHHe BJIAXKHOCTH K/IMMAaTa H CTOKA MPHBOAMIO K pasMbiBY
JOTHHBL H NAJ€HHI0 YPOBHS 03epa, a YCHJAeHHe 3acCyUJHBOCTH H
yMeHblUEHHEe CTOKA — K MTOBbILIEHHIO YPOBHS.

[11. Boabwas 4acrs CO8PeMeHHblx 03ep B03HUKAQ Ha pybexce
n030HeAeOHUKOBbA U 20A0UEHA B HHTEPBAJIE BPEMEHH NPHOIH3HTENbHO
12— 8 ThiCc. JIeT Ha3aj Mo BJAHSHHEM GbICTPOTO H PE3KOro H3MEHEHHS
kaumata. Ha cMeHy XOJIOAHBIM W CYXHM YCJOBHSIM MPHLIJIH TeNble H
paaHble. [loTensnende NpuBeso K TAagHHIO NOrpeGeHHOro MepTBOro
JAbJa M MHOTOJIeTHeidl Mep3soThl H 06pa3oBaHHIO B pe3y/bTaTe 3TOro
MHOTOYHCJIEHHBIX 3AMKHYTBIX KOTJIOBHH. ¥ BeJHUEHHE BJAXKHOCTH KJH-
MaTa BbI3BAJO 3aMoJHeHHe KOTJIOBHH Bojoid. B pesyabrarte 3Toro
BO3HHK/IH 03€pa HEeCKONbKHX Mojkaaccos. K OfHOMY H3 HHX (I11a)
OTHOCSTCS 03epa 06AACTU, KOTOPAS NOKPHIBAAACH BAA0AUCKUM oaede-
Henuem (tunsl 9—11).

9. Osepa 6 ofaiacTu 8aa0alicK020 0AOCHEHUSA, BO3HUKULUE HA
mecre dosasdaiickux nonuncenutl peavega. BepodaTHo, B HadalbHble
nepro/bl 0J1eCHEHH I 3TH MOHHIKEHHS 3aMONHANHCE JbA0M H B HHX HIH
COBCEM He HakamiHuBaJ/csi MOPEHHbIH MaTepHaJl, HiH OH HAaKamIuBaacs
B MeHBIIHX KOJHMYECTBAX, YeM Ha coceaHux yuacrkax. [lorpeGenHbiii
B MOHWMKEHWsIX J&1 HauyWHaJ TaATbh B KOHIE MO3LHEe/eHHKOBbS.
B peayabrarte 3TOr0 BO3HHKAJIH HHOTAA O4€Hb TyGOKHE KOTJOBHHBL,
npopesaolilie OHH HIH HECKOJIbKO MOPEHHBIX TOPH3OHTOB (Fanbuene,
1974), a wuHOrga Bpe3aHHble [a)e B [AOYETBEPTHYHbIE [MOPOAbI H
MOPOABI KPHCTATHYECKOTO ByHaameHTa. THIHYHBIM NPHMEPOM TAKOro
osepa asasiercss 03epo KpacHoe, KOT/IOBHH@ KOTOpOro Bpe3aHa Ha
150 M B noBepxHocTb Llentpasboro naaro Kapeabckoro nepeueiika
(A6pamoBa u ap., 1966; I'peiicep, 1967).

10. O3epa 6 KOTAOBUHAX MOPEHHbLX B036bLULEHHOCTE 06MacTH
BasIAaiiCKOro oJieleHeH s, KaK NpaBHIo, He CBA3aHbl HeMOCPeACTBeHHO
¢ JONEeNHHKOBLIM peabedom. OHH OKOHYATeAbHO CHOPMHPOBANHCH
B KOHIE MO3/IHeJeJHHKOBbA M B Hayaje rojioleHa nocjie TasgHHs
mepTBOro Jbaa. O3epa 37T0ro THNa UMEIOT CaMble Pa3/iHiHbIE pasMephl
H rayGHHBI.

11. O3epa 6 noHUdMCEHUAX, NO KOTOPbIM deuzaaruce ordeabrbie
A0NACTU NeOHUKOB020 WLUTA, 3aHUMAIOT 06bLIYHO Hersy6oKHe KOTJIO-
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BHHB B Mpelesax AHa NPH/eIHUKOBbIX 03ep. ECIH yCTAHOBJIEHO, UTO
03€pO CYILECTBOBAIO HENPEPbIBHO HAYHHAS CO CTAAWH NPHACLHHKO-
BOTO 03€pa, OHO A0JKHO ObITh OTHeceHo k Tuny 7. Ho B GoablunncTse
c/y4aeB NPHIEIHUKOBbIE 03€Pa HCYe3aH COBCEM, @ HOBLIE 03€Pa Ha HX
MecTe BO3HHKANH Ha py6Gexxe N03/1HeeIHHKOBbS H TOJIOLEHA B Pe3y.lb-
raTe TasHHs MepTBOTO Jbaa (ero 3jaech ObLIO ropasio MeHblUe,
geM B Mpelelax MOPEeHHbIX BO3BLILIEHHOCTEH) H yBeJHYeHHs BJIAK-
poctH Kaumarta. QueHb MHOTHE 03€pa 3TOTO THNMA K HaCTOALIEMY
BpeMeHH MPEBPATHIHChL B TOPPAHHKH.

K apyromy mnoaknaccy Il xnacca (I1I6) orHocaTes ogzepa
obaacTu, KOTOpasi He TMOKPbIBaJlach BAJLAHCKHM OJE€LEHEHHEM H
8 KOTOpOL 6blaQ PACNPOCTPAHEHA UCHE3HYBUIAA HbIHE MHO2OAETHARA
Mepaaota. B pe3ynbTate ee TasHHS H YBEJHUECHHsS| BJAAXKHOCTH Ha
py6exe no3/HeNeIHHKOBbA H roloueHa obpa3oBajiuch 03epa THNOB
12—13.

12. O3epa 8 KOTAOBUHAX, BOZHUKWLILX 8 PE3YAbTATE TAAHUA MHO20-
aeTHell mep3a0Tol, GbLIH Hery6oku. Bonbiias ux yacTh NpeBpaTHIach
B 60J0Ta Win Gbl1a CrylleHa NPH Pa3BHTHH 3PO3HOHHON CeTH.

13. Kapcrossie u kapcToso-cydgozuonnsie 03epa BOSHHKIHN rnocae
TASHUS MHOFOJETHEH MEeP3J0Thl, KOrAa MOA3eMHble NOJ0CTH 0CBOGO/H-
AMch OTO JAbaa. HekoTopbie KOTJIOBHHBI 3TOr0 THMA HMEIOT rayGHHY
B HECKOJbKO [ecsaTKOB MeTpoB. K HX uyuciy TNpHHaLnexat 03epa
Comuno (Hefwranr u ap., 1965), Iny6Gokoe (Poccoaumo, 1961),
Ceeraosip (Mypaseiickuit, 1923) u ap. CaeyeT OTMETHTb, UTO 03€pa
tuna 13 BerpeualoTes v B 06,1aCTH BaJ1aHCKOTO OJI@IGHEHHSA, HO TaM HX
OTHOCHTE/IbHO HEMHOrO.

K tpetbemy noakaaccy IIT knacca (IIIB) oTHocsTes o3epa
ob.aactu, 8 npedesax KOTOpOil B Baliaickoe BpeMsi He OblI0 MHOTOJIET-
Heit Mep3snoTbl. EXHHCTBEHHOH MPHYMHOH MOABJICHHS 03€p TaMm Obl10
yBeNuueHHe BIaXKHOCTH Ha pybexe MO3IHENEIHHKOBbS H roJoNeHa.
K noakaaccy 111 npunapnexar osepa tunos 14—16.

14. O3epa 6 noxuscenusx, CO30AHHbLX 30A08bIMU npoyeccamu —
LIOPOBLIM BHIBETPHBAHHEM WM 00pasoBaHHeM MeCHaHbIX Tpsiil, AIOH
u 6apxanos. TakHe o3epa LWIHPOKO PACNPOCTPAHEHBI HA lore 3anannoi
CuGupu u B cesepHom Kasaxcrawe. C u3BeCTHOH 10/1€# yCTOBHOCTH
K 5TOMY THIY MOKeT GbiTb OTHECEHO TaKxke ApaibcKoe Mope. Hzpenka
TaKkHe 03epa BCTPEyaluCh TaKXKe B Gosiee CeBEPHbIX PadoOHaX, HO TaM
GOJLUIMHCTBO H3 HUX NPEBPATHIOCH B TOPHAHHKH.

15. O3epa 8 KOTAOBUHAX, BO3KUKULUX 8 PE3YALTATE HEPABHOMEPHOU
AKKymyasyuy 0eao8us u npoaosus. THIHYHBIM MTPHMEPOM TAKHX 03€p
ABnsoTes o3epa Kambiniosckoro Jjora (Boakos, Bosakosa, 1982),
KOTOpLIe BO3HHK/W B JPEBHEH [0JHHE, ePEeropoXKeHHOH NeI0BHANb-
HbIMH nepeMbliKaMH.

16. O3epa na mecTe COAAHBLX KYNoA08 CYUIECTBYIOT B mpeienax
Tprkacnuiickoli HH3MeHHOCTH. K mx u4HCIY MpHHALIERKAT IIbTOH
(Bacuaves, 1955), Backynuak (Cemuxaro, 1933), HUnaep. INluraio-
lllHe 3TH 03epa BpeMeHHble BOJOTOKH H MOA3€MHble BOLbI MPHHOCAT
B HHX COJIH — [IPOYKTb PACTBOPEHHS CO/ISTHBIX OTIOKEHHH NepMCKOro
BO3pacTa. BhLICTPOE HAKOMJEHHe O3€PHbIX COJNEHOCHBIX OTJIOKEHHH
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BeleT K H30CTAaTHYECKOMY NMPOruGaHuIo IHA KOTJIOBHH, 4TO o6ecrneyu-
BaeT IJIHTe]bHOE CYLIEeCTBOBAHHE 03€pP B TeOJOrHYeCKOM MPOLLIOM.
Ho coBpemeHHbie 03epa BO3HHKTH TO/ILKO B HAauaJie rooleHa B pe3y.ib-
TaTe YBeJHYEHHH BJIaKHOCTH.

Osepa cnenyouero [V knacca 8o3nukau 8 peayasrare nosvuuenus
Ypo6HA OKeana, KOTOPbIA B Ba/jaicKoe BpeMsl Gbljl HHXKe COBpPeMeH-
Horo Gosee yem Ha 100 M. JlonMHbI KPYMHBIX peK, BMAAOULHX
B OKeaH, ObliH ray6oKo Bpe3aHbl. BGanau Geperosoil juuuM TOraa
CyuecTBoBa/JH 03epa, HO B pe3yJabTaTe MOCJAEAYIOIEr0 MNOLbEMA
VPOBHSI OKedHa HX OTJIOXKEHHSI OKa3ajHuch HAa MODCKOM JHe. YpoBeHb
OKeaHa O/IH3KHH K COBPEMEHHOMY ycTanoBujcs 4—6 ThHIC. JeT Ha3az.
B pesyabrate storo o6pasopanuck osepa thnos 17 u 18.

17. Ozepa-aazyns. BOSHHKAIOT B pe3y/bTaTe OT4Y/JEHEHHH OT MOPS
3a/IHBOB KOCaMH H mnepecbinsivd. Takuwe o3epa (JMMaHbl) LIMPOKO
pacnpoctpanensl Ha noGepexbe UepHoro u Asosckoro mopeii. B osepa-
JIATYHBI 110 CYyLLeCTBY ye npeBpaTuiHch Bucauuckuii u Kypuickuit
3anuBel Baatuiickoro mops. Jlarynsbie osepa uyacTo BcTpedaloTes
TaKiXe Ha HH3MeHHbIX nmodepexbsax CeBepHoro JlefoBHTOro okeaHa H
octpora CaxaJ/iuH.

18. Osepa, nodneprvie 2040yeHOBLIMU AANIOBUANBHOIMU NAOTU-
Hamu, 06pas3yioTCs B pe3y/bTare TOr0, 4TO NOBbILIEHHE 6a3HCa IPO3HH
(pocT ypoBHS OKeaHa) NMPHBOAHT K HAKOMJIEHHIO HAHOCOB B JOJHMHAX
KPYMHBIX pek. B pesyabTaTe B 101MHAX HEKOTOPBIX MPHTOKOB BO3HH-
KalOT 3aMKHYTble KOTJIOBHHbLI. MexaHu3m (OpMHPOBAHHA TakHX 03ep
HcenenoBa Ha npumepe Cpenne-Amypckoit H  Huxkxe-Amypckoii
nenpeccuit (Koporkuii, [lasiotun, 1983). Oun umeoTcd Takxke
BOaH3M ycTheB pek [lynas, Axaasips H Kamuarkh.

Caenyer oTMeTHTb, 4TO He6OJbIIHE 03€pa, BECbMa CXO/HbIE ¢ 03e-
pamu THnoB 17 u 18, cyulecTByioT Takke Ha noGepeKbsiX KPYMHBIX
osep (Kacnuiickoro mops, Ouexckoro osepa u ap.). Tam HX pa3BuTHe
onpenensiercsi KoaeGaHHAMH YPOBHsSI [JIaBHOTO BOJ0EMA.

HakoHeu, k V kiaccy oTHOCATCS o03epa, KoTopoie npodoixaror
BO03HUKATEL 8 HACTOAw(ee gpema (Tunsl 19—24).

19. Osepa mopckux nobepedxcuil, UCNHITHLBAOUWUX U30CTATUHECKOE
nodrarue, o6pas3ylOTCsi M3 OTAESIOLHXCS OT MOpA 3aaHBOB. OHH
pacnpocTpaHeHsl BOAH3H nobepekuid Punckoro 1 PHKCKOro 3a1HBOB,
Benoro mops u Kosbckoro monyocrposa.

20. Osepa peunsix doaun u deabT. 10 rAaBHHIM 06pa3OM o3epa-
CTapHibl, GOpMHPYIOUIHECS NPH MPOpHIBaX MeaHnapos. OB6BLIYHO OHH
OLICTPO 3aNOJIHAIOTCA PEYHbIMH HAHOCAMHM BO BpeMsl MOJOBOAMH H
IABOLKOB, HO OTAE/bHBIE H3 HHX MOTYT CYLIECTBOBATb B TEUEHHE
AJIHTEJNBHOTO BPEMEHH, OCOOEHHO eC/IH HAaXOAATCA HA HaANOHMEeHHBIX
Teppacax.

21. Osepa, 603HUK@KOWUE 6 pE3YAbTATE TAAHUA COBPEMEHHOL
MHO2OAETHel Mep3A0TbL, OYeHb LIHPOKO PacmpOCTPaHEHL B lpeaeaax
HH3MEHHOCTeH Ha noGepexbax CesepHoro JleioBHTOro okeana H
B Llentpaabnoii SIkyrun. ITH o3epa, Kak NPaBHIO, HELOJITOBEYHbI.
B LlenTpasnbnoi fIkyTHu B OCYIIHBIIMXCS KOTJIOBHHAX (anacax) osep-
HbIil PEXKHM YXe He BO30GHOBAsieTCs, a B Gojee CeBepHBIX paioOHax
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oCyLIHBILIeeCs [HO o03ep npoMep3aeT BHOBb. (O6pa3oBaBluascs
MEep3J10Ta MOJKeT HayaTb TasiTb, H 03epa HAa OJHOM H TOM e MecTe
BO3HHKAIOT HECKOJbKO pas.

22. Bropuunbie ozepa 8 npedeaax 60aoT 06pasyloTcsi B Pe3yib-
TaTe HepaBHOMEPHOrO POCTa TOPMAHON 3aleXkH, B Npelenax KoTopoi,
a Takxke Ha OKpauHHax 60J0Ta MOTYT BO3HHMKAThb- HeOOAbLIHE H He-
raybokHe o3epa.

23. Ozepa 8 doaunax, nepe2oposcenrsix 068aNAMU, ONOAZHAMU UAL
OTAOMEHUAMU COACBBIX NOTOKOB, 06pa3yioTcs B ropax. CaMbIM H3BecCT-
HBIM 03epoM 3Toro tHna sisasiercsa Capesckoe Ha [lamupe, Kotopoe
o6pa3oBa/joch B pe3y.ibTaTe rpaHixo3Horo o6sasa B 1911 roxy.

24. Osepa, KOTA08UHbL KOTOPbLX CO30AHbL AeOHUKOBOIM BHINAXUBA-
HUEeM U HAKONAEHUeM AeOHUKOBbLX OTAOMCEHUI 8 20pax 60 8pems
«MAA0L Ne0HUKOBOL 3INOXU», UMEIOT BO3pacT o6bIYHO He GoJee He-
CKOJIBKHX COT JIeT.

Takum o6pasom, o3epa Hauleil cTpaHbl MOTYT GBITh noapasaeneHsl
Ha 5 K1accoB (0/MH H3 KJIACCOB AeJMTCH Ha 3 nmoakaacca) W 24 THna.
K HeKOTOpBIM THNaM NPHHA/IEKHT 10 OAHOMY HJIH N0 HECKOJIbKY 03€p.
Ho B ux uxcae Haxoasatcs kpynHeiiuine o3epa Haweil ctpassl. Yauie
APYrHX BCTPEYAlOTCS Maljble M CpelHHe o03epa, [MpHHAaLJexalllHe
kK tunam 10, 13, 15, 17 u 20—22. MHorxe osepa coueraloT B ceGe
YepTbl HECKOIbKHX THNOB. Tak, B KOTIIOBHHAX, CO3aHHBIX JI€HHKOBbBIM
BbllaXHBAaHHEM, O3epa MOTYT BO3HHKaThb He cpa3sy, a TOJbKO Moce
TasgHHA MEePTBOTO JIbJa H YBeJHUEHHS BJIAXKHOCTH KJAHMATa.

Bcee nepeunciiennble Bhlllle THIBI 03ep CYLIECTBOBANH TAKKE B eo-
Jornyeckom mnpowsom. Cileniyer OTMETHTb, OJHAKO, YTO B TEUYEHHe
FOJIOLEHA, a TAKKE BO BPEMSI MEXKJIEIHHKOBbIX 3MOX KOJIHYECTBO 03ep
H pa3HooGpasue HX THNOB Obl10 0COGEHHO BEIHKO. ITOMY cnoco6CTBO-
BaJ/lH pe3KHe nepexo/bl 0T XOJOAHbIX H CYXHX VCJIOBHA KOHLA JeIHHKO-
BOr0 BpeMeHH K TEMJIOMY H BJaKHOMY KIHMATy MeXJeIHHKOBHH M
rojoneda. [lociennnit M3 TakMX pe3KHX MEPexXof0B MNPOH3OLIE
10 TbIc. et Hasan.

Fnaega 3

3BOJIIOLLHA O3EP NOJA BJHAHHEM
PA3BHTHA HX 3KOCHCTEM

Ha npors:xenuu nocaennux 9 teic. Jet reorpaguueckas cpeia
H3MeHsi1aCb B OTHOCHTE/IbHO HeboJabluMX npegenax. Ha stor uutep-
BaJjl BpeMeHH IPHUXOAHTCHA BCA WM 3HAUYHTEJNbHAS 4aCTh HCTOPHH 6OJIb-
lunHCTBa coBpeMeHHbIX o3ep. [losToMy H3yueHHe «camopa3BHTHS>»
03ep uMeeT o4yeHb OOJbLIOE 3HAYEHHE.

[IpencraBum ceGe, 4TO 03€pPO CYLIECTBYET B HEH3MEHHOI reorpadu-
HECKOH cpelle W B ero KOTJOBHHY He MOCTYNalOT HAHOCHI, J0CTaBJsAe-
Mble BrajalolHUMH B 03€P0 peKaMH H pPydubsiMH H 06pasywuIHecs NpH
PasmeiBe ero Geperos; He W3MEHAETCH BLICOTA MOPOra CTOKA 03epa H
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HE MPOHCXOAHT MOAHATHIH H ONyCKaHUit ero Geperos u axa. Ho u B Ta-
KHX YCJIOBHAX o3epa OyAyT pasBHBaThCA. B HHX HakamiuBaorcs
MPOAYKTBI KH3HEACATENbHOCTH PACTEHHI M MKHBOTHBIX, 06Pa3YIOLLIHX
O3€PHBIE SKOCHCTEMbI, H XeMOreHHble ocafku. B pesysbrare storo ray-
GHHBI H pa3Mepbl 03ep MOCTENEHHO YMEHbLIAIOTCS H B KOHLIe KOHILOB
OHH NpeBpawaloTess B 60J0Ta HIH HCYE3a10T COBCEM.

Passutue 03ep B yc/0BHAX OTHOCHTEABLHO MOCTOSIHHOI reorpacu-
YECKOH cpelbl MOXKeT GbiThb H3yYEHO TOJBKO C MOMOLIBI0 AHAIH3A
PasBHTHA 03€PHBIX IKOCHCTEM.

[Tepsbie neenenosarean oaep CTOIKHYJIUCb ¢ DaKTOM GeCKOHeYyHOro
PasHoo6pa3nsa 03ePHbIX IKOCHCTEM, KOTOPBIE MOTYT CYLLECTBEHHO pas3-
JMYATLCA, 14Ke eC1M 03epa GJH3KH N0 BO3PACTY H MPOHCXOMKACHHIO.
Takoe pasnooGpasue o6bsicHsercs Upe3BbIUAMHON CI0XKHOCTBIO KO-
CHCTEM 03€p, rae caMbiM TecHbIM 06pa3oM MepenseTalnTes huauye-
CKHE, XHMHUYECKHe H GHOJIOTHUECKHe npolecchl. BHOMOrHUeCKHe siBJe-
HHS B Ka/KAOM BOLHOM OObEKTe CKJAALIBAIOTCH B MTOre CJOXKHEL-
LIero B3aHMOAGHCTBHSI OTPOMHOIO YHC/Ia 0COGEH PACTEHHI, KUBOTHBIX,
GakTepHil, rpHGOB, MPUHALNEKAILHX KO MHOTHM COTHSIM MIH ThicAYaM
Buaos (BuuGepr, 1981). 3ro upessbiyaiino YCJIOKHACT pa3paboTKy
KaaccHdukauuu. BosHukaer Heo6X0AUMOCTD BbLACAEHHST TEX UM HOIO-
FHYECKHX NIPOLECCOB, KOTOPbie B MEPBYIO HYepeab OTPaKaioT npupo-
Hble CBOHCTBA 03ep. DTO Mpexae BCEro mpouecch npespaileHHs Be-
wecrsa H sHeprut (Poccosnnmo, 1964; ®opryuaros, 1967). Cnoco6-
HOCTb aKKYMYJIHPOBATh H TPAHC(OPMHPOBATH SHEPTHIO H BEULECTBO —
OLHO H3 OCHOBHbIX CBOHCTB BOJOEMOB 3aMeJEHHOr0 BOA0OGMEeHa.

Bce 3ti npouecchl sambikalores na KPYroBopoTe OpraHHyeckoro
BellecTsa, KOTOpblH 06beaHHAET GHOXMMHUECKHe IpoLecchl Ha Bcex
TPOPHYECKHX YPOBHAX KaK B BOAHOMH TOJILE, TaK H B AOHHBIX OTJO-
Kenusax (BunGepr, 1962, 1972, 1979; Purdy, 1964: Kajak at al., 1972;
Morgan, 1972). Bo3amMoXKHOCTb HCOMb30BATH COOTHOLIEHHE TPeX Mpo-
UECCOB — MOCTYMJICHHS OPraHH4YeCKOro BelecTBA H3BHE, ero obpaso-
BaHH3 W IECTPYKUHH B 03epe — B KauecTBe BAaXKHOTO KPHTEPHS THITH-
3alHH, HauGO/ee MOMHO XapaKTePH3YIOUero CyLIHOCTb Bojoema, He-
OAHOKpaTHO 06cyxaanach B paborax J1. JI. Poccoaumo (1964, 1976) .
Koanuueerso nakonuswerocs 8 Bogoeme OpPraHH4YeCKOro BellecTBa 3a-
BHCHT OT COOTHOUIEHHSI 3THX [POLECCOB.

HHTeHCHBHOCTD KPYroBOpoTa OpraHuueckoro BellecTa onpeje-
JACT YPOBEHb GHOMOT HYECKOH NPOAYKTHBHOCTH 03ep, KOTOPBIH CKJIa/1bl-
BAETCA B pe3y/bTaTe XKH3HEICATENLHOCTH TI'HI 0OGMOHTOB BO Beeil
CAOKHOCTH MX MHLULEBBIX OTHOWeHHHA. Kaaccupukaunnu 03€ep, OCHOBAH-
Hble Ha GHOMIOrHYeCKOH MPONYKTHBHOCTH, HOCSIT obL1LeHMHOMOrHYe-
CKHI XapakTep. B srom cocTouT ux MPEHMYLLIECTBO MO CPABHEHHIO
C APYrHMH K/1ac "HQHKALMAMH, T/le 32 OCHOBY GepyTcst reoMopgosoru-
HECKHE, THAPOMOrHYeCKHe, TePMHUECKHE, XHMHYECKHEe H Apyrue noka-
3ateqd. B nawuoit paGore mbl He Oylaem OCTaHAaBAMBAThCS Ha cylie-
CTBYIOLIHX KAaCCHPHKAUHAX, 0630p KOTOPHIX AETANbHO NPHBOAHTCH
B MoHorpacduu C. [1. Kuraega (1984).

Henenue osep ua onurorpogusie, Me30TpOdHble, IBTPOPHBIE H AHC-
TPOHbIE MONYUHIO B HacTositiee Bpems LIHPOKOE pacnpocTpaHeHue.
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[lepBoHayaibHO 3TO Je/ieHHe CBA3BIBAIOCH C 06ECNEUEHHOCTIO 03ep
GuoreHHbIMH siementamu (Haymawnn, 1927). Tenepb B ocHOBY ero
MOJI0XKEHO ONpefeseHHe ypoBHs GHOJOrHYECKOH MPOAYKTHBHOCTH 03ep
H COOTHOLIEHHS MPOAYKUHOHHBIX H 1€CTPYKIHOHHBIX Mpoleccos. Jta
KAACCHPHKALMSA He ABJASETCA YHHBEPCATLHOI. beccnopHo, npas
JI. J1. Pocconumo (1967), kotopblii mucad, uto Oyayun pazpaboTaHHOil
NepBOHAYANBLHO /151 €BPOMEHCKHX 03ep B 0GJACTH pPacnpocTpaHeHHs
YETBEPTHYHBIX OJIC/l€HEHHH, OHa He BCeraa NpHMEHHMa K 03epaMm apy-
rux obaacrei u wupor. Kpome TOro, NpoayKuHOHHO-GHONOrHUECKAs
THMOJIOTHSA, €CTECTBEHHO, He OXBaThlBaeT o3epa, rae npeobsaiaior
MPOUECChHI NPEBPALUEHHST H HAKOIUIEHHS! MHHEPaTbHbIX COJell, 06pa3o-
BaHHHA )Kesle30MapraHueBslX PyA W T. 4. Bonpocsl THIH3aWKMK H Kaac-
CH(HKAUHH 03€p 10 CHX MOP 0CTAIOTCS HAHGO/Iee AKTYAbHBIMH B JHM-
HOJIOTHH, T4K KakK OOGIIENDUHATOE [eJeHHe He OXBATHIBAET BCEro HX
pasHooGpasusi. OnHaKo B fanbHeliem Mbl 6y/leM OMHPATHCS Ha dede-
HHE 03ep MO0 MX TPOPHH.
~ PaccMoTpuM npHYHHBEI BO3HHKHOBeHHS Pa3HUYHBIX IKOCHCTEM 03ep.
Honyckas H3BECTHYIO CXeMATH3ALHIO, MOKHO BBIAEIHTD clenymoolHe
BHEUIHHE (DAKTOPHI, OKA3BIBAIOULHE CYLIECTBEHHOE BJHSHHE HA Hanpas-
JIEHHOCTb OCHOBHBIX MPOLECCOB B 3IKOCHCTEME — 3TO BJAHSIHHE BOJIO-
c6opa, xapakTepa BHElIHero BoLoo6MeHa, GpopMel 03€DPHOH KOTJIOBUHEI
(Pocconumo, 1967). BoaHbie skocHcTeMbl thopmupyloTCa NOA BO3Aei-
CTBHEM [IDUPOLHOH CDeAbl, CTPYKTYPa KOTOPO# NMOABEPIKeHa YeTKO Bbi-
PakeHHOH 30HAIbHOH H3MEHUHBOCTH. 30HANbHbIE (aKkTOpbl BKAIOYAIOT
KJIHMAT, PACTHTENBHOCTH, THM MOYBEHHOrO NOKpoBa. [IpH M3yueHHu
JHMHOTEHE3a npexae BCero BBIABIAIOTCA 30Ha/jbHble 0COGEHHOCTH,
CBA3AHHbIE C reorpaHUeckHM pa3MellleHHeM 03ep: H3MEHSIOTCS Tell-
JIOBLIE H 3HEPTreTHYECKHE pPecypChbl 03ePHbIX IKOCHCTEM, H3MCHSIeTCs
TAKIKE pasmep rolloBOro CTOKa — OJHOTO H3 OCHOBHBIX KOMIOHEHTOR
NPUPOLHOH Cpedbl, uepe3 KOTOPbIl OCYLIECTBASIETCS CBA3D o3epa
C mUTa'0LlLeH ero BoLoc60pHO# maouanbio. OTCl1a 30HATEH 1 BOAHbIH
Gananc osep, pacnpeneseHue osep 10 3TOMY MOKA3aTeal COOTBeT-
CTBYeT reorpaguyeckoil sonansHoctH (Borocaosekwii, 1960). Tun
MOYBEHHOIO MOKPOBA OKAa3blBAeT 3HAUYHTEJABHOE BAHSHHE HA XHMHUe-
CKHH cOCraB MOBEPXHOCTHLIX BOJ, OCOGEHHO HA HX MHHEpaIH3aLUHnIo
(Anekun, 1970). [To usmenenuio MHHEpaaH3alHH BOAbI 03ep ¢ ceBepa
Ha tor B npenenax CCCP MOKHO BBIAEAHTb YeThipe THAPOXHMHUE-
ckne 3oubl (Bapanos, 1962). 3onanbHble pakrops NPUPOLHOH cpelbl
ONPENeNSIOT H 30HaNbHblE PA3JHYHA GHOMOTHUECKOH NPOAYKTHBHOCTH
BOLOEMOB, ypOBEHb KOTOPOH B Le/JOM BO3pacTaeT ¢ cesepa Ha Ior.
30Ha/IBLHOCTb pacnpe/ie/eHHs THIOB 03€P MOKeET Hapyuwarbcs as3o-
HaqbHbIMH PakTOpaMu. K HHM clle1yeT oTHeCTH reosorHueckoe cTpoe-
HHE, reOXHMHYECKHE NPOLECCH, XHMHUIO MOYB, Pesbed, CTPOCHHE KOTJIO-
BHHLL 03€pa, rycTOTYy pyc/10BOMH CeTH. ITO NPUBOIHT K HEOGXOAHMOCTH
dHann3a yc10BHi POPMHUPOBAHHA 03€PHBIX 3KOCHCTEM M0 OTACbHBIM
PerHonam BHYTpH 30Hbl. B npuHuune takoii noaxom 6B mo0XKeH
B OCHOBY peruoHanbHoli ruapoGHoIorHu 3. Haymanna (1927) u Guo-
JumMHosoruyeckoi kKaptet CCCP C. B. Tepna (1962). Enuuersy 30-
HalbHBLIX H a30HaJbHbIX (HAKTOPOB HaHGOJEe [OJHO OTBeyaeT reHe-
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THYECKH ONHOPOLHAS TEPPHTOPHS — reorpaduuecknit Janamadr.
Osepa pasiuuHbiX JaHAWA(TOB HMEIOT CBOM OTJIHUHTENbHbIE OCO-
GenHoctH. Pasnuuue B JaHAWaPTHON CTPYKTYpe BoaocGOpPHbIX Gac-
CeHHOB OTPa)KaeTcsl Ha XHMHUYECKOM H GHOJOrHUECKOM pexume o3sep,
GJIH3KHX 10 MOP(DOJOTHYECKHM H THADPOJIOTHYECKHM XapaKTepHCTHKAM
(pa6kosa, ®opui, 1975; Tamowaiituc, 1975; Beaukopeukas, [Ipa6-
KoBa, 1977).

Paccmatpuas xapakrep o3epubix NMpoLEeCcCoB Kak QYHKIHIO BOLO-
cbopa, MBI npexae BCEro HMeeM BBHIY BECb KOMILIEKC YCJAOBHH
MOGH/IH3aUHH H JOCTaBKH BELIECTBA C BopocGopa B o3epo. Jlaua-
Wwa@THbIE YCAOBUS ONPEACSIIOT KAK KOJHYECTBEHHbIH H KAYeCTBEeHHbI
COCTAB a/IOXTOHHOrO OPraHHYeCKOro BeleCTBa, TAK H aBTOXTOHHOTO,
3dBHCAILErO OT MOCTYNJEHHS GHOTEHHBIX SJ€MEHTOB M MHKpO3Je-
MEHTOB.

B nactosutee Bpemsi 60/1bI0e BHUMaHKe YAEJIACTCA CTOKY Kak (hak-
TOopy GHonornyeckoi npoayktusHoctH. Llupoko HCIOJMB3YIOTCA MOKA-
34TeH yAe1bHOro BoA0COOpa M YCAOBHOTO BOA0OGMEeHa. CO CTOKOM
B 3HAYHTEJNbHOH CTeNeHH CBA3aHbl rOA0BbIe H MHOTOJETHHE KOJIe6aHHs
NMPOAYKTHBHOCTH TaHKTOHA H Gentoca (Hukonaes, 1958; Kuraes,
1984; Schindler, 1971).

B mpenenax onnoro sanawagrta pasninuns B 3KOCHCTEMaX BOLO-
€MOB 00YC/IOB/IeHb! BEJTHUHHON BHElIHero BogoobMena, (hopmoii o3ep-
HOH KOTJIOBHHBI, NMJIOWAABI0 BOAHOTO 3epKaaa, rayounoi, o6remom
BOAHOH mMaccel. Co CTPOEHHEM 03epPHOI KOTJIOBHHB TecCHed M obpa-
30M CBA3aHbl POPMHPOBAHHE BHYTPEHHETO BOA0OOGMEHA 03epa H CTPYK-
Typa ero BoaHOH Macchl. Poab .JMTOpanbHOH 30HBI, Onpeaeasemoi
CTPOEHHEM KOTJIOBHHBI, BeJHKAa B GOPMHPOBAHHH COOGILIECTBA MaKpO-
(HTOB, 4TO B CBOI OYEPENb MOKET ONpee/HT HamnpaB/JeHHOCTb pas-
BHTHS 03epa JHG0 N0 (HTOMIAHKTOHHOMY, JHGO TO Makpo(QHTHOMY
tuny (Tlokposckas u ap., 1983). Uetko onpeaensieTcs TakKe 3aBUCH-
MOCTb YPOBHsI GHOJIOTHYECKOH MPOAYKTHBHOCTH OT MOp(pOMeTpPHH 03ep:
Y MEJIKOBOAHBIX 03€p 3TOT ypoBeHb BCeraa Bblllie, 4eM Y ray6oKo-
BoaHbiX ([IpabkoBa, Copokuu, 1979).

Bausinne 30HanbHBIX H a30HAABHBIX bakTopoB Ha 3KOCHCTEMY 03ep
HE BCeraa Jerko npocaexKHBaeTcs, NOCKOIbKY BHYTPEHHHE JHMHOJIOTH-
HeCKHe mpouecchl 06/1a1a10T HEKOTOPO# aBTOHOMHOCTBIO. O CI0AKHOCTH
CBA3H 03€pa C OKpyXKalouled cpeloit rOBOPUT peaKllMsi BOLHBIX KO-
CHCTEM Ha aHTpOMOreHHoe mpeoGpa3oBaHHe HX BOA0CGOPOB. [Mpu
AHTPONIOTEHHOM H3MEHeHHH JaHAWaTHOH CTPYKTYPH BOAOCGOPOB
(cBexenue jleca, pacnauika, HCMOMb30BAHUE MHHEepa/bHbIX YA0OpeHu#
H PAasBHTHE JKHBOTHOBOACTBA) MEHSIETCH CKOPOCTb MOCTYIJIEHHS
B 03epa GHOreHHbIX 3/nemeHToB. [locTynienne mocaeHux He Beeraa
BBI3BIBAET MPONOPUHOHANbHOE H3MEHeHHE YPOBHS GHOJOTHYECKOH npo-
AYKTHBHOCTH BOJO€MOB, Y4TO B 3HAYHTEJAbHOH CTEeNeHH 3aBHCHT OT
BHYTDPEHHHX MPOLECCOB B 03epax: OT aKKYMYJISIUHH GHOreHHBIX 3/J1eMeH-
TOB 1IOHHLIMH OT/IOXKEHHSIMH, CKOPOCTH HX 060pPaYyHBaeMOCTH, OT Kaye-
CTBEHHOTO COCTaBa HAPOGHOHTOB.

C/10XHOCTb MPOLECCOB, NMPOTEKAOUIHX B 03€pe, NpHBENa MHOTHX
HCeleloBaTeNel K PACCMOTPEHHIO 03epa Kak 060co6aeHHOf CHCTEMBI,
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CBOEro pojla MHKpPoKocMoca. B nacrosiulee Bpems oumrMGouHOCTL 3TOH
KOHUEMUHH 10Ka3aHa, TeM He MeHee He OTPHILAeTCs HeKOTOpasi aBToO-
HOMHOCTb O3€pHBIX npoueccos. B nepsyio ouepeab ona obyc/osnena
cneuH Kol GHOTOrHYeCKHX H GHOXHMHYECKHX TpoleccoB. [Las Beex
FHAPOGHOHTOB XapaKTePHO MPHCNOCOBNeHHE K HIMEHEHHSM OKpyXKato-
L€l Cpe/ibl, OCHOBAHHOE Ha H3MEHEHHH MCTOYHHKOB MUTanusi. MHOrHe
BHbl HA PA3JIHUYHbLIX ITANaX OHTOreHe3a YA0BJAETBOPSIOT CBOH NOTpe6-
HOCTH NHLIEH, MOJY4aeMOH C pa3HbiX TPOGMHYECKHX YPOBHel. 70
NPHBOLHT K TOMY, YTO, HECMOTDPS Ha 3HAYHTENbHbIE KOJNeGaHHA YHCIeH-
HOCTH Pa3JIMYHbIX THAPOGHOHTOB, He BCErja MPOHCXOAAT CMeHbl GHO-
IleHO30B, YTO XOPOLIO OGBACHHMO, €C/TH PACCMATPHBAThL HX KaK CaMo-
perynnpyiolinecs cuctembl (ITupoxuukos, 1973). Onnako osepa He
06.1a1a10T Gecnpese/bHOR yeTORUNMBOCTbW0. JluTebHbIe BO3/IEHCTBHSA
NOCTENEHHO MEPeBOASIT HX B APYrHe TPOHUECKHE KATErOPHH.

MOXKHO NpeacTaBHTh CeAYIOULYIO 06061IeHHYIO KAPTHHY PA3BHTHA
03€p, MO Mepe HAKOMIEHHS] OPraHHYECKOro BellecTBa 03epa nepexo-
ASIT OT OJHIOTPOPHOrO THNA C HH3KHM YPOBHEM MPOLYKTHBHOCTH
K ME€30- H 3BTPOHOMY THIIAM CO CPEIHHM H BBICOKHM YPOBHEM MpOAYK-
THBHOCTH H JaJee K AMCTPOdHOMY THNY. ITa cXxeMa OCHOBBIBACTCH Ha
NPEACTABIEHHH 06 03€pe KAK aKKYMY/IATOPE BELLECTBA, KOTOPOE yyacT-
BYeT B OHOJIOrMYECKOM KDPYrOBOPOTE H MOCTENEHHO HAKAMJIHBAETCS
B 03epHO KOTJIOBHHe. Bpemsi pa3sutusi osepa no 3Toil cxeme oueHb
CHJILHO BapbHpYeT. B oanux u Tex xe AanawadTHBIX yeaoBusix HerJly-
Gokue o3epa GbICTPee NMEPeXOAAT B CTaLHIO 3BTpodHpoBanus. B ua-
CTosillee BpeMs GOJIBIUIHHCTBO 03ep B PaOHAX ¢ PA3BHTHIM CENbCKHM
XO3SIHCTBOM H 'IDOMBILULIEHHOCTBIO MOBEPraoTes 3BTPOMHPOBAHHUIO,
d B HEKOTOPBIX Cy4asiX H AHCTPODHPOBAHHMIO, KOT1d OCOOEHHO pe3ko
COKpAlLAloTCA AECTPYKUHOHHBIE MPOLECCHl, YTO MPHBOAHT K Pe3KOMY
YMEeHbLIEHHIO ryGHH 03€pa, a 3aTeM H K HX HCUE3HOBEHHIO.

Hro e npoHCcXOAHT B SKOCHCTEME B npouecce 3BOJIOLHH 03epa?
Bcee skosnoruueckue cucremb CTPEMATCH K PABHOBECHOMY COCTOSIHHIO.
[locnenosatenbHocTs pa3BuTHS 9KOCHCTEM HampasJ/leHa Ha yCloxKHe-
HHE OpraHu3alHH 3TOH CHCTEMbl H YCOBEpPLIEHCTBOBAHUHE MeTaboqHye-
CKO# s pekturocTH (Oaym, 1975). Uto 1 JApyroe NOCTHraercs B cTa-
GHIH3MPOBAHHON SKOCHCTEME, KOTOPAst XapakTepH3yeTCa MAaKCHMYyMOM
CHMGHOTHUECKHX B3aHMOAEHCTBHH Mexay OpPraHH3MaMH Ha eJHHHLY
HMEIOLerocsi 3HePreTHYeCKOro motoka. TakuM 3KoCcHCTEMAaM MPHCYLLH
PasHoo6pa3sne OPraHU3MOB, S3KOHOMHUYHBIH O6GMEH BELIeCTB, MHOrOYHC-
JICHHbIC SHEPreTHUCCKHE [IYTH, CI0XKHbIE MHLLEBbIe MeperIeTeH s, HH3-
Kasi sutponus. Bee 370 06yci0BaHBaeT BLICOKHE 3allHTHBIE CBOHCTBA
IKOCHCTEMbI.

[lo mepe passurus npoueccos 35BTPOPHPOBAHHA 0ObEM MHUTATE/b-
HbIX BeulecTs B cHcTeme yBeauuusaercs. [Ipu Bospacranuu o6bema
fIHTaTE/ILHbIX BELLECTB Ha MePBLIX ITAanax COXPAHAETCA HX PABHOBECHE
¢ passuBaioulumucs oprannamamu. Hapywenune pasuoBecus skocH-
CTEMbl BCJEACTBHE OrpaHHYEHHS Pa3BHTHA nonyasiikii rereporpod-
HbIX OpraHH3mMoB (B nepByo ouepennb 6aKkTepHii) NPOMCXOIHT MO JOCTH-
AEHHH BepXHero mpejena CKOPOCTH ACCHMHASIMM HMH MHTATENbHbIX
Belwecrs ([epunr, 1976). 310 npuBoauT K orcTasaHuio NeCTPYKLUHOH-
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HBIX MPOILECCOB OT MPOAYKUHOHHbIX, @ C/1€10BaTe/NbHO, K HHTEHCHBHOMY
HAKOIMJIEHHIO B 03epe opraHxdyeckoro Bemectsa. Hapywenue c6anau-
CHPOBAHHOCTH SKOCHCTEMbI BJieyeT 3a COO0H pe3KHe H3MEHEHHHA HHTEH-
CHBHOCTH MPOLIECCOB HE TOJbKO B BOIHOMH TOJIIIIE, HO H B IOHHBIX OTJ/0-
YKEeHHAX, UTO NMPHBOAMT K BO3PACTaHHIO TEMIIOB OCALIKOHAKOMJIEHHS H
YBEJIHYEHHIO CONEPIKAHHA OPraHHYecKoro BellecTBa B JOHHBIX OTJO-
JKEHHUAX, 0coBOEeHHO Tam, TAe TMOCTYIJIeHHe TEPPHTeHHbIX OCalKOB
HeaHauuTenbHo. [lpouecc 3BTPOHPOBaHHS B pe3yJbTaTe YCKOPEHHSA
0CafKOHAKONJEeHHS YCH/IWBAeTCs, TaK Kak pa3mepbl U riayGHHBI 03ep
ymenbiaioTest. O3epHble 3KOCHCTEMbl HA NOCJEAHHX 3Tanax 3BTPOdH-
pOBaHHsl MepexosiT B 6osee NPUMHTHBHOE COCTOSIHHE: B HHX COKpalla-
eTcsl BHOBOe pasHoobpasne rHIAPOOHOHTOB.

[penensl yCTOHYHBOrO CyUIECTBOBAHHS 3SKOCHCTEM 3aBHCAT HE
TOJBLKO OT CTAJHH Pa3BHUTHH, THAPOJOTHYECKHX H THAPOXHMHUECKHX
ocob6eHHOCTEH 03ep, HO H OT HX 30HAJbHOTO PACMOJOXKeHH:, OT TOro
KOMIJIeKCa reorpaduyeckux (hakTopoB H JHMHOJIOTHUECKHX YCAOBHH,
KOTOPHIH (DOPMHPYET CTPYKTYPY H OCOGEHHOCTH O3€PHOH IKOCHCTEMBI
(Pocconumo, 1977). Ecau paccMaTpHBaTh 3BOJIOLHIO 03€P B HCTOPHYE-
CKOM MJaHe, TO YKa3aHHAfd CXeMa Pa3BHTHH 3KOCHCTeM MOXKeT Hapy-
LIATHCS MPH H3MEHEHHH BHEWHHX (PAKTOPOB: Pe3KHX KOJeGaHHAX KH-
Mara, 4To BJeueT 3a coboii nepecTpofiky JaHama(THOH CTPYKTYpPHI
B010COOPOB, H3MEHEHHSIX MOP(OMETPHUECKHX TIOKA3aTe el 03ep U T. 1.

AHTpOnoreHHoe BO3eHCTBHE COMPOBOXKAAETCH CTPECCOBBIMH H3ME-
HEeHHAIMH 03€pPHBIX 3KOcHcTeM. DBTpodHpOBaHHE 03€p TOJ BJHAHHEM
TaKoro BO3JeHCTBHS MJeT, KAK NPaBHJI0, HHbIM MyTEM, YeM MPHPOLHOE,
XoTs 0611as cxema pa3BHTHsA coxpaHsercd. BoT noyemy BblaensieTcs
ocob6ast ofaacTb JHMHOJOTHH — HCCAEIOBaHHE  AHTPOMOTEHHOTO
3BTPOGHPOBAHHA 03ep, 3aKOHOMEPHOCTH KOTOPOTrO TPYAHO MPOrHO3H-
pPOBATh HCXOAS TOJIBKO H3 3HAHHH NMPHPOAHBIX MPOLECCOB 3BOJIOLHH
o3ep. BoaneiicTBue Xx03AHCTBEHHOM 1eAITEIBHOCTH Ye/IOBEKd Ha BOAHbIE
06beKTb MPHBOAHT K TOMY, YTO K MPHPOAHOMY pa3Hoo6pasuio o3ep
n06aBJSIIOTCH 03epa, SKOCHCTeMbl KOTOPBIX MOABEPKeHbl CTPECCOBbIM
aHTPOMOTEHHBIM H3MEHEHHSIM.

FoBopsi 06 aHTPOMOTeHHOM 3BTPOMHPOBAHHH 03€p, Mbl HMeeM
B BHJy IPe’K /1€ BCEr0 YBeHUeHHE MOCTYN/IeHHs] GHOTeHHbIX 3/1€MeHTOB.
3arpsi3HeHHe BOLOEMOB CBA3aHO C MOCTYMJEHHEM BEILEeCTB, YYMKIbIX
3TOH 3KOCHCTEME, MperK e BCero TOKCHYECKHX BEeLLeCTB, OPraHH4YeCKHX
BEILECTB HEeGHONOTHUECKOro NPOUCXOXAeHHS. XOTH 3IKONOTHYECKHH
s()peKT, BLI3BAHHBI TAKHMH BellecTBaMH, cjieayeT oflied cxeme
HapYILEHHH CTPYKTYPbl 3KOCHCTEMbI, BbI3bIBAA NEPEXO/ €€ OT CTaGH/Ib-
HOTO COCTOSIHHA K HeCcTabHIbHOMY, 3TH H3MeHeHHsl HMeloT GoJee ray-
GOKHil XapakTep M 4acTo HeoGpaTHMbl. 3arpsi3HeHHs BOLOEMOB B OT-
JIHYHE OT AHTPONOTeHHOro 3BTPOGHPOBAHHA MOXKHO H30exaTb B pe-
3yJAbTATE TEXHOJOTHYECKHX H APYTHX MPHEMOB, MO3TOMY HA 3TOM BHIE
H3MEHeHHH 3KOCHCTEeM B 1aHHOH pafoTe HET MPHYHH OCTAHABJHBATHCA.
Yrto KacaeTcsi aHTPOMOTEHHOr0 3IBTPOQHPOBAHHSA, TO ero Habexatb
Ype3BLIYANHO CJOXKHO, MOCKOJIbKY OHO SABJAETCS MOGOYHBIM CJel-
CTBHEM XO3AHCTBEHHOH NeATebHOCTH UeJOBEKa He CTOJbKO Ha CaMoM
BOJI0EME, CKOJIbKO Ha ero BogocGope. Ho 3T0 He HCKOYaeT BO3MOX-
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HOCTH YIIPaBJEeHHS THMH MPOLECCaMH H B TO e Bpems TpelyeT Bbipa-
GOTKH KPHTEPHEB COLHANbHOH OLLEHKH — CTeNeHH COOTBETCTBHH CO-
CTOAIHHS 03€pP HHTepecam pPallHOHAbHOrO Npupojononb3oBanusa (Kou-
craHTHHoB, 1981, 1983).

Hrak, MmHOrooGpasHie 3KOCHCTEM 03ep ABJIACTCA Pe3y/abTaTOM 3BO-
JIOLHH 03ep B KOHKPeTHBIX YCJOBHAX OKpYyzKalolled cpeabl, BO31eH-
CTBHA Ha HUX BCEH COBOKYNHOCTH 30HaJbHbIX H a30HaJbHbIX (DAKTOPOB.
310 MHorooGpa3sue BO3pacTdeT B pe3y/bTaTe aHTPONOreHHOro M3Me-
HEHHUsl BOJHBIX 3KocucTeM. B Hacrosiulee BpeMs akTyaJbHbIMH fBJA-
IOTCS Kak MpodJjeMbl BLIABJICHHA 3aKOHOMEpHOCTeH (GOpMHpPOBAHHA
IKOCHCTEM B 33aBHCHMOCTH OT JaHAWA@THLIX YCJAOBHH, Tak M npod-
JieMbl NepecTPOHKH BOLHLIX JKOCHCTEM B pe3y/ibTaTe aHTPONOreHHOro
BO3AEHCTBUS HA OCHOBE [1€Ta/]bHOr0 H3Y4YeHHS NPOLecCOB HAKOMIeHHS
BElLeCcTBa B 03epax. YUeT 3THX BaxKHellIHX (D aKTOPOB pa3BHTHA 03ep
no3BoJsieT 060CHOBAHHO CYAHMTh O TOM, YTO MPHBOAHT K H3MEHCHHIO
COCTOSIHHS 03epa — H3MECHEHHe BHEIIHHX YCJOBHH HJIH MPOLECCH,
MPOHCXOAALLHE B CAMOM 03€pe MPH OTHOCHTEJbHO MOCTOSHHBIX YCJ/0-
BHAX.

Fnaepad

®AYHA O3EP KAK HCTOYHHK CBEJLEHHH
OB HX HCTOPHH

B .MTepaType MMEIOTCH MHOrOYHC/EeHHbiE CBeJeHHs Mo OHO-
reorpaduu o3ep, HCTOPHH (OPMHPOBAHHA H Pa3BHTHA HX (Jiopbl H
dayHbl. ITH CcBe/leHHs YPe3BbIYaiHO BaXKHbl 114 BbIICHCHHA HCTODHH
o3ep. HanGoabiiee 3HaueHHe HMEIOT TPH pasiena OuHoreorpaduu KoH-
THHEHTAJbHBIX BOLOEMOB: YiUeHHEe O Pa3HOBPEMEHHOCTH BCEJICHHS opra-
HH3MOB B KOHTHHEHTa/bHbie BOAOEMbI, CHCTeMaTHyeckas (OHoTareHe-
THueckasi) Guoreorpadus W sKojoruyeckas Guoreorpapua. Mcnoab-
30RAHHE HAeH W METONOB Ka/JA0ro H3 3THX pasienoB Ouoreorpaduu
NMO3BOJfAeT BbIABHTb Pa3HUHbLIC CTODOHEL HCTOPHH 03ep.

Pa3HoBpeMEeHHOCTb BCENCHHS OPraiH3MOB B KOHTHHEHTAJ/IbHbIE BO-
I0eMbl paccMaTpHBaercst BO MHOTHX patorax. Xopoilo H3BeCTHO, 4TO
4acTh OPraHH3MOB MPOHHK/IA B KOHTHHEHTA/bHble BOLOEMbl H3 MOpH,
r/le KOrja-To KHJH MX MPelKH, TOTAa Kak Apyras BCeJMJach C CyLIH.
[TepBBIX NPHHATO Ha3bIBATb NEPBHYHOBOAHBIMH, BTOPHIX — BTOPHYHO-
BoAHbIMH. [IpHMepoM nocaeaHHX MOCYT CJAYKHTb MHOTOYHCJIEHHbIE
BOAHbIE HACEKOMbIe, a4 TAKMKEe JIErO4YHbIe MOJJIIOCKH.

Y nepBHYHOBOIHBIX OPraHH3MOB Da3HOBPEMEHHOCTb BCEJEHHH W3
MOpPSi MOXKHO MPOC/AEAHTb MO PSLY OcODEHHOCTeH H B MepByi0 oYepellb
110 CTENEeHH HX TAKCOHOMHYECKOro POACTBA C MOPCKHMH (opmMaMu H No
CTEIEHH OCBOEHHSI TpPynmnod pasHoobpa3sns YCJOBHH, HMEKUIHXCHA
B KOHTHHeHTa/JbHBIX Boaoemax. [loapasnesenue npecHOBOLHBIX MOJ-
JIOCKOB Ha 3TOl ocHoBe Oblio paspaborado [ . MapTuHcoHom
(1958, 1967) u f1. 1. CrapoGoraroseim (1970). Heuto nogoGuoe (xoTd
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H C HCNO/b30BAHHEM APYTHX TEPMHHOB) pa3pa6oTaau Maiiepe (Myers,
1938, 1949) u Baunapecky (Banarescu, 1975). f. W. CrapoGoratos
u 1. Banapecky nbiTaloTCs pacnpocTpaHuTh MPHHATHIE HMH CXeMbl HA
BCE Ipynnbl NepBHYHOBOAHLIX KHBOTHBIX.

Paccmorpum cHauana cxemy Maprtuncona—Crapo6orartopa,
BBEJSi B Hee HEKOTOpble 1006aBJeHHA B CBA3H C HAKOMJIEHHEM HOBBIX
¢akros. Camble nepBbie BCeJIEHIbl B KOHTHHEHTAJbHbIE BOAOEMbI H3 mops
(apxeonuMHHYECKHE OPraHH3Mbl) NPOABAAIOT caMble caabbie TAKCOHO-
MHYECKHE CBA3H C MOPCKHMH OpranuaMamu. Yaule takue cBa3u BoobuLe
OTCYTCTBYIOT. Tak, CpeiH ONHOK/IETOYHBIX MPECHOBOMAHBIX (POTOCHHTE-
3HPYIOLIHX OPraHH3MOB, OObLIYHO Ha3biBaeMbIX BOAOPOCASIMH, HMEIOTCS
Lie/Ibl€ TAKCOHbI BLICOKOrO paHra (y G0TaHHKOB OHH 30BYTCS OTAe]aMH
H 10 PAHTY IPHMEPHO COOTBETCTBYIOT THIAM B 300JI0THH), COBEpPLLIEHHO
HE npeacTasjeHtble B Mope. K ux yncay oTHocsites otaeast Cryptop-
hyta, Vacuolariophyta, Eustigmatophyta, Euglenophyta v HEeKOTOpble
Apyrue. BoisiBaieHHe HX CBA3EH ¢ MOPCKHMH OPraHH3MaMH GyeT O4HO-
BPEMEHHO H BbISIBICHHEM CBsi3eil Mexy oTaenamMu. B cyunocty, noutu
HE CBSI3aH C MODPCKHMH OPraHH3MaMH M KJacC 3ejeHbiX BOAOpOCaeii
Euchlorophyceae. Ero mopckue npeacTaBuTe i nonaau B MOpe yKe H3
npechbix BoA (Buxorpanosa, 1984). Kpome Bogopocaeii K 310ii e Ka-
TErOpHH, BO3MOKHO, OTHOCATCH M HEKOTOpLIE TPYMibl MPOCTeRIIHX,
TaKCOHOMHYECKHE CBfI3H KOTOPBIX 06CYXAaTb elle TPyaHee.

B 3KOJIOrHYecKOM OTHOLICHHH Ha3BaHHbe Bbille OPraHH3MBbI
OCBOHJ/IH MPAKTHYECKH BCE pa3HoobpasHe yCJI0BHI B KOHTHHEHTAJbHbIX
BOJO€Max, a B reorpaQ)H4YeckoM WHPOKO PacipoCTpaHeHbl MO BCEM
KoHTHHeHTaM. [IpaBomepHo npeanonoKuTb (NaJeOHTONOrHYECKHX
AQHHBIX M0 3THM TPyNNam HeT), 4YTO apXeOJHMHHYECKHE OpPraHH3Mbl
BCE/JHIHCh B KOHTHHEHTAJbHble BOJ0EMbl 10 €BOHA M MPOLULIH B HHX
AJNHTENbHYI0 3BONIOUHIO. OZHA U3 HauGo/lee XapaKTepHbIX 0COGeHHO-
CTedl apXeoJHMHHYECKHX OPraHH3MOB 3aK/II0YAeTC B TOM, UTO OHH
B aKTHBHOM (BEreTHPYIOLUEM) COCTOSIHHH TFamJOHAHbl, a AHMIOHIAHbI
Yy HHX JIHUIb MOKOSLLIHECH CTAlHH.

OpraHu3mbl  BTOpOit rpynisl (nManeoiMMHHYECKHE) MPOSIBASIOT
JHWb c1aboe poACTBO C MOPCKHMH. ITO KPYMHbIe TAKCOHbI, OGHTAI0-
LULHE HCKIIOYHTEJNbHO B MPeCHbIX BOAAX (WM JHIIb BTOPHYHO MPOHH-
KaouHe B mope). K HX 4HCIy OTHOCATCH Kaacchl M MOAK/AACCHI:
MUaHKH Kaacca Phylactolaemata, konospatku noakaacca Eurotato-
ria, n"HCTOHOrHe paku — Phyllopoda; oTpsiasl, npeacTaB/IeHHbIE MOYTH
HCKJ/IIOYHTEJNbHO B NpecHbIX Boaax: otpan Naidomorpha (M3 manouie-
THHKOBbLIX 4epBe); Xxopowo 060cob/ieHHble CeMeHcTBa WAM TPyMMbl
cemeiict: Spongillidea (w3 ry6ok), Hydridae (M3 rHApPOMAHBIX),
HaacemedcTBO Cypridacea (M3 pakymIKOBBIX pakooGpasHblX), Haj-
cemeiictsa Viviparoidea, Valvatoidea, Piloidea, Bithynioidea (u3
OPIOXOHOrHX MOAMIOCKOB), Hancemeiictso Pisidioidea (u3 JABYyCTBOp4a-
TBIX MOAJIIOCKOB). M3 pui6 B 3Ty KaTeropuio nonaaaiT TOALKO ABOSKO-
Ablulaulne 1a, BEPOsITHO, Amia, TOra Kak BCe OCTaJbHble NPeCHOBO-
HbI€ TPYNNbl HECOMHEHHO BCEAHAHCb B KOHTHHEHTAJbHBIE BOLOEMbI
(BOMpEKH pacnpocTpaHeHHOMY MHEHHIO) He paHee me3030s. Ho or-
Ae/IbHblE TAKCOHBI b6, Hanpumep Hekotopele Cyprinidae, Bo MHOrOM
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MOX0KH 10 aJanTHBHOH XapaKTepHCTHKE Ha (OPMbl 3TOH Tpyniel.
[laneonHMHHYeCKHe OPraHU3MBL TIOYTH CTOJIb Ke TMOJHO OCBOMJIHK YC/10-
BHA JKH3HH B KOHTHHEHTA/JbHbIX BOJOEMAX, KAK H apXCOJHMHHYECKHe
(OpMbI, H PACIPOCTPAHEHBI OYTH CTONb XKe WHPoKo. OHH BCeJSATHCD
B KOHTHHEHTA/bHble BOLOEMbl B TeuYeHHe MIHTeNbHOr0 OTpe3Ka Bpe-
MEHH, C IeBOHA NO MepMb, MPHYEM /A TeX TPYNMN, OCTATKH KOTOPBIX
MOKHO BCTPETHTb B HCKOMAEMOM COCTOSIHMH (Hampumep, pakooGpas-
HbI€ HJIH MOJJIIOCKH), 3TO BO MHOTHX C/Jy4asiX CTPOro A0Ka3aHo.

Tperbio rpynny (Me30/HMHHYECKHE OpPTraHH3Mbl) COCTABASIOT
BHIbI, OTHOCALIHECS K ceMeHcTBaM, GJH3KUM K MODPCKHM HJH 1axe
K 060COG/IEHHBIM poiam MopckHx cemeiictB. M3 GpuoxoHorux mou-
JIOCKOB ciofa oOTHocATcs cemeictBa  Pirgulidae, Litoglyphidae,
Baicaliidae, Benedictiidae, Horatiidae, Melanopsidae, Thiaridae,
Melanoididae, Pachychilidae n npyrue, a Takxke poa Theodoxus; u3
JABYCTBOpUAThIX — HasAabl (Hancemeiictea Unionoidea, Etherioidea,
Mullerioidea) , ponst Dreissena, Corbiculina u Corbicula; w3 ry6ok —
Lubomirskiidae; n3 mianok — npecHoBoAHbie npeactaBuTenn Gym-
nolaemala; W3 paKkyUIKOBbIX PakooGpasHLIX — MPECHOBOAHBIE Mpe-
CTaBHTe/IH HancemeiictBa Cytheracea; W3 BHICUIHX PAKOB — HEKOTO-
pbie 60KOM/aBbl H PABHOHOTHE PAKM, B 4AaCTHOCTH cemeiictBa Gam-
maridae w Asellidae; w3 pbi6 — MHOrHe TPECHOBOAHbIE CeMeificTBa
Cyprinidae, Esocidae n npyrue, a takxe Acinenseridae, Salmonidae,
Cichlidae. TlpeacraBuTesn 310l rpynnel 06HTAIOT AHIbL B HEMHOIHX
THIIAX KOHTHHEHTAJbHLIX BOJAOEMOB, MOCKOJBKY JJsi HHX HEOOXOLHMO
BBICOKOE CO/IEP/KaHHE KHCI0POAa B BOJIE H OTHOCHTEJIBHOE OCTOSHCTBO
TeMnepatypel. BaaronpuaTHbIe YCIOBHS A5 CBOEH MKH3HH OHH HAXO-
AAT Ha GBICTPLIX YUacTKax pek, B NOA3EMHBIX BOJAAX, POAHHKAX H KPYIl-
HBIX O3epax. Me3oIHMMHHYECKHe OpPraHH3Mbl BCEJHJHCh B KOHTHHEH-
TajbHble BOJOEMbl B M€3030€ H B Hayaje KaiiHo30s. Apeaabl npen-
CTaBHTeJeH 3TOH TPYMNbl YACTO MOSACHBIE.

[ockonbKy Becesnenne npeacTaBHTeNel 3TOH TPYNNBI MPOH3OLLIO
OTHOCHTEJILHO HEeJ1aBHO, C/Ie/lbl BCEJEHHS ellle He CTePJHCh. ITO NO3BO-
JISeT OnpeiesHTb CTENeHb CBA3H ee MNpeicTaBHTeNeidl ¢ MOPCKHMH
poauvYaMH M pasjeMTb ME30JIHMHHYECKYIO TPYMNY N0 BPEMEHH Bce-
JEHHA Ha TPH NOATPYNIbl, 0603HAUaeMble TPeYeCKHMH GYKBaMH «, B H ¥
(cooTBeTcTBeHHO mOCAeHHe GyAyT cambiMH MoaoabiMH). M3 nepe-
YHC/IEHHBIX BBILIE TPYMI MOJTIOCKOB a-Me30JHMHHYECKHMH GY1yT Ha-
iabl — Melanopsidae, Thiaridae, Melanoididae, Pachychilidae; B-we-
30JTHMHHYECKHMH — OCTaJbHbIE D NEePEUHCNEeHHBIX CeMelCTR 6proxoHo-
THX, a y-me3onuMHHUecKkiMH — Theodoxus, Dreissena, Corbiculina,
Corbicula. TlepBbie U3 HHX HMEIOT UIHPOKHE apeasibl, moaobHble apea-
Jlam maneosHMHHYECKHX GopM, H HaHMeHee TPeGoBaTeNbHbl K KHCJIO-
POLY H MOCTOSIHCTBY TeMMEPaTypbl; MOCJeIHHE HMEIOT Y3KHE apeasbl
H 0T/IHYalTCA HaubGoJbluell TpeGoBATebHOCTHIO.

YersepTyio rpynny (Heo/HMHHYECKHE OPraHH3Mbl) COCTABSIT OT-
AeJIbHBlE POAbI (Yalle Aa)ke MOHOTHMHYCCKHE) WM BHIAbI MOPCKHMX
cemedcTB. M3 OpIOXOHOrMX MOJLIIOCKOB — 3TO NpeACTaBHTENH Cce-
meicts Tecturidae, Neritidae (kpome Teodoxus), Buccinidae, Potami-
didae, Irawadiidae w npyrue. U3 asycrsopuathix — Septiferidae,
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Lymnocardiidae, Corbiculidae (xpome Corbiculina w Corbicula),
Dreissenidae (kpome Dreissena), Aloididae, Glaucomyidae w ap.
K 3710ii e rpynne oTHOCATCH NMOYTH BCE MPECHOBOAHbLIE MPEACTABH-
TeJH BbICLIHX pakoB (kpome Gammaridae n Asellidae), 3 pbi6 —
NPecHOBOAHbIE NpeiacTaBuTenn cemeiicts Serranidae, Gadidae, An-
guillidae. B cBA3H C HEAOATHM CYILECTBOBAHHEM B KOHTHHEHTA/b-
HbIX BOJAOEMax [peACTaBUTeJH 3TOH rpynnbl Haubosee TpeboBa-
Te/lbHbl K COAEPMAHHIO KHCJAOPOAA M MOCTOSAHCTBY TeMmepaTypbl.
OHnu Bcensich B KOHTHHEHTAJbHble BOJOEMbl HAYMHASI C MO3AHEro
najaeoreda. Mx apeasbl npuypoueHbl K 30HaM KaiHO30HCKHX TpaHC-
rpeccHil MOps, NpUYeM 3aMeTHa onpeejeHHast NPHYPOYEHHOCTL POAOB
H TPYMII POAOB K OKeaHHyecku™m GacceitHaM. Tak, B TPONMHKAX OJAHH H3
poaoB 3TOH rpynnel TArotelor K 6eperam Tuxoro okeaHa u Bect-HH-
IHH, apyrue — K o6oum OGeperam Ataantukd. Kak M npeablayuiyio
rpynmy, 3Ty TAKXKe MOKHO Pa3leJHTh [10 BPeMEHH BCeJNeHHs Ha a-, B-
H y-HEOJHMHHYECKYIO MOATPYMbL.

Cxema Maitepca—DbBaHapecky OCHOBaHA HCK/IOYHTENbHO HA OTHO-
weHHH poib K conenocty. Ilepsonadansio Maitepe Bbiaeasa 3 rpynnsi:
CTPOro npecHoBOAHBIX (Primary division), He CTPOro NpPecHOBOAHBIX
(Secoudary division) w nepudepuyecKHX — COMEBBIHOCAHBLIX (Pe-
ripheral division). [1o3xe Banapecky pazgenua Tperbio rpynny Ha 4:
AHaapoMHbIX (diadromous), BHKapHpYIOLIHX (vicarious), KOMILIH-
MeHTapHbiX (complimentary) u cnopaanyeckux (sporadic). Oanako
MOCKOJIbKY OTHOLIEHHE K COJIEHOCTH B Mpejenax OJHON rpyMibl CBA-
3aHO C BpeMEHeM BCeJeHHs, Mexay obenMH cxemamu Habawjpaercs
onpejieedHoe coorercTBue. Mckalouenne cocTaBasieT TONbLKO Kare-
rOpUA HAAPOMHbIX, BbIJ€JEHHAA COBCEM HAa HHOM NpHHUHKNE (HaauyHe
MHTpPaLHi U3 MOPSi B peKH Wad o6partHo). B Hee monanaior Kak meso-
JMMHHUYECKHEe pbiGbl (Hanmpumep, OCeTPOBbIe), TAK M HEOJHMHHUYECKHE
(yrpm).

CoorBercTBHe 0GEHX CXeM MOMKHO BHAETb M3 CJEAYIOILErH Coro-
CTaBJIEHHA

Crapo6Goraros, 1970 Banarescu, 1975
ApxeonnmMHHYECKHE —

[Taneonumuuyeckne =

@-Me30JIHMHHYEeCKHe Primary

B-Me301HMHHYECKHE Secondary
Y-Me30HMHHYECKHE

a-HEOJHMHHYECKHe Vicarious

B-HeonumHHueCKHE Complimentary Peripheral
V-HEOJIHMHHYECKHE Sporadic

[1aBHasa TPyAHOCTb MPH OTHECEHHH Pa3HbIX TPYNN OPraHH3IMOB
K OfnpeieJeHHbIM KaTeropusiM npeajaraeMbiX KaacCHOHKALHOHHBIX
CXeM 3aKJI4aeTcss B pPa3jiHYHH OCMOPEryJATOPHBLIX CHOCOOHOCTEH
y npeacraBuTesneid pasHbiX cucTemartuyeckux rpynn. Kak npasuio,
yeM caabee pa3BHTbl OCMOPEryJasATOpHbIe CNOCOGHOCTH, Tem Oogee
YeTKO pasrpaHuyeHbl NpHBeleHHble Boille KaTeropuu. Haubonee peako
OHH DpasrpaHuueHnl y ryGok, caabee (HO Bce Ke JOCTATOYHO 3a-
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METHO) — Y MOJIIIOCKOB, elle 6oJee cn1abo — y pakooOpa3HblX; HAKO-
gell, y pbl0 rpaHuibl HauMeHee yeTkH. Mimenno nostomy aasa netanphoii
rPYNNHPOBKH BCEX MPECHOBOAHBIX MHMBOTHBIX HEOOXOMMMbI TILATENb-
Hbl€ HCCJE10BAHHA OCMOPery/IATOPHbIX CIOCOOHOCTEH H THIIOB OCMOpe-
ryJAALUAH Y NPEACTABHUTENeH Pa3HbIX Tpym.

C To#l e 0CMOperyafiTOPHOH CMnocOOHOCTbIO KOCBEHHO CBA3aHbl H
NpHCNOCOG/eHHsT K Da3MHOMEHHIO H BbiBEJEHHIO MOJOIH, Npexie
BCEro MOTOMY, UTO Ha PaHHHX CTA/JHAX OHTOTeHe3a OCMOperyJaaTopHbie
npHcnocobaenus Goaee ca1abbl, a caMH OpraHH3Mbl fojee UyBCTBH-
Te/bHbl K HECBOHCTBEHHON AJI51 HX Pa3BHTHA COJIEHOCTH cpelbl. B stoi
CBSI3H MOXKHO OTMETHTb, 4YTO SAHUEKJIAAYUIHM [aJe0JHMHHYECKHM
OGpIOXOHOTHM CBOHCTBEHHbI KJIa/JKH C MPO3PAYHbIMH CJH3HCTHIMH 000-
JIOYKAMH, TOra KaK Me30- H HeOJHMHHYECKHM — KAaAKH C MJIOTHOH
KOXHCTOH o060/0uKkoi. HekoTOopblM Me301MMHHYECKHM OPIOXOHOTHM
CBOHCTBEHHA mesaruveckas JUuuMHKa (Hanpumep, Sfenomelania, no:
Morrison, 1954). [NaneonnMHuYecKHe JBYCTBOpYATHIE MOJIJIIOCKH Bbi-
HALIKWBAIOT MOJOAbL A0 TOrO BO3pacTa, KOraa oHa CTaHOBHUTCH CMOCod-
HOH JKHTb CAMOCTOSTEJNbHO, HANpPOTHB, Y Me30- M HEOJHMMHHUYECKHX
HMeeTCd nejardyeckast WIH napasurtudeckas audunka. IMapasutusm
mocjefiHedl Ha pbiGax BbI3BAH, MO-BUAMMOMY, Mpexjae Bcero Heob-
XOJHMOCTbIO NpebbIBaTh B cpejle onpefeqeHHOH COMeHOCTH, UTO A0Ka-
3bIBAETCA TeM, YTO IVIOXMAWH HAIUHUX OObLIUHBIX Hafi[, He MPHUKpPenHB-
wrecs K poibe, GbICTpo THOH T B MPecHO# BOje, TOrda Kak MpH coJe-
HOCTH HECKOJbKO Bbille 5 9% OHH MOrYT BbIKHBATb 3aMeTHO 10Jblle
(Xne6oBuu, 1974). Jlerko BHAeTb, 4TO MPHHAAJEKHOCTb OpPraHH3Ma
K OJIHOH M3 rpynn mpeanaraemofl Bblillle CXeMbl BO MHOIOM onpefefsiet
rJaBHble 0COOEHHOCTH €ro 3KOJIOTHH M pacnpocTpaHeHHs.

[TockonbKky mpensnaraeMoe ae/neHHe OCHOBAHO Ha BPEMEHH BceJe-
HHUSl M JJMTEJIbHOCTH 3BOJIOUHH B KOHTHHEHTAJbHbIX BOAOEMaX, cie-
AyeT CYyuTaTh, YTO B MO3JHEM MajJe030e TOJbKO YTO BCEHBLIHECH
B MpecHbie BOALI OPraHU3Mbl BelH cefs Tak, KaK HbiHe HeoJHMHHue-
CKHe; Mo3xe, ¢ TpHaca Mo naJjeoreH, — Kak HblHe Me30JHMHHYECKHE,
H TOJIbKO C Ma/eoreHa OHH NpHoGpeH HblHeLHHe CBOMCTBA NaJeoaHM-
HHyecKkux ¢opm. M3 sroro, B wactHocTH, caeayer, 4yTo QOpMbl, KOTO-
pble B Me30302 BeJiH ce6s Kak Me30/1HMHHUYECKHEe, He MOTYT CYHTaThbCA
npeaKaMd COBPeMeHHbIX Me30JHMHHUeCKHX dopm.

[Tpu M3ydyeHHH HCTOPHH 03€p 3ITO Je/eHHe MOXKeT JaTh A0BOJLHO
nojesnyo HHpopmaunw. OTHOCHTENBHO MeJdKHe 03epa C Pa3BHTLIMH
GeperoBbIMH 3apOCJAAMH 3aCeNsIIOTCA W3 MepBUUYHOBOAHbLIX (opM
HCKJIOUHTENbHO apXeo- W MajeoqUMHHYeCKHMH. TO »Ke MPOHCXOAHT H
C KPYMHbIMH, JHLIEHHbIMH 3apOcJieil 03epaMH, ecyli OHH HaXoAATeA a-
JeKo 3a TmpejiejaMH pacnpocTpaHeHH Me30- W HEOJHMHHUYCCKHX
dopm. HanpoTu, ecid me3o01HMMHHYECKHe (QOPMbI MOFyT NONAcTb
B HHX, TO OHH MOJY4YalOT SABHOE MPEHMYLLEeCTBO Mepes NnajeoJHMHHYe-
CKMMH, CBSi3aHHOE MpEeJAe BCEero ¢ KHC/IOPOLHbIM H TeMMepaTypHbIM
pexumom o3epa. Tak, B 03. AMUK B CHPHH poJb Me301MMHHUYECKHX
MOJITIOCKOB Ye BecbMa 3aMeTHa.

Ha cesepe Esponnl B BoaocHopHbix Hacceiinax baatuiickoro u
CeBepHoro Mopeil UIHPOKO pacnpoctpaHeH HeGoraTbii HeOJHMHHue-
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CKHH KOMIIEKC, OGBIYHO HA3bIBAEMbIil KOMIVIEKCOM «/1eAHHKOBLIX pe-
JUKTOB» (K HeMy OO6bIUHO OTHOCAT M OIMH ME30JIHMHHUYCCKHH BHJ
Pallasea quadrispinosa). 310t KOMmieKe y Hac Ha Cesepo-3anane
AOCTATOUHO LIHPOKO MPe/CTaBIeH B OMHIOTPOPHBIX 03epax. ToT takr,
UTO GeAHOCTb TAKHX 03€p Me30JHMHHYECKHMH BHAAMH obbaCHAeTCH
MPEAIE BCEro TPYAHOCTLIO HX MONALAHHSA B 3TH 03epa, XOPOLWIO M-
JIIOCTPHPYETCH  yCNeWH ol akkaAuMaTusauuell 6afiKaabCKOro sHie-
MHKa — Me30JHMHHYecKoro Buaa Gmelinoides fasciatus (Muukesuuy,
1984).

Eiwe 6osee pasutesbHbiM CTAHOBHTCS COOTHOLIEHHE MEX Yy naJeo-
H ME30THMHHYECKHMH BHAAMH B FHTAHTCKHX 03€pax, CyLLeCTBYIOUIHX
AMHTENbHOE reoornyeckoe Bpems. B xoae passurtus takoro osepa
HAET SHAEMHUYECKOE BHA006pa3oBaHke, B Pe3y/bTaTe KOTOPOro MoJy-
4a10TCs rpynnbl 61H3KHX BHAOB. [Ipn 3TOM Me3oanMHHYeCKHE Tpynbl
AAIBHO OGTOHAIOT N0 YHCJAY BH/LOB NajeoJHMHHYeCKHe. JLOCTATOYHO CcKa-
3aTh, 4T0 B OXpHACKOM O3epe W3 npumepho 70 BUAOB MOJJIIOCKOB
TOAbKO 15 naneoaumunueckux. [Mogo6Has ke KapTHHa Ha6I01aeTCs K
B baiikane, rae Baicaliidae w Benedictiidae (HACYHTBIBAIOLIHE BMECTe
cBbillle 50 BHIAOB H MOABHAOB) COCTABAAIOT Me30JHMHHYECKHI KOMII-
qekc, a Valvatidae, Sphaeriidae w Pisidiidae (BMecTe okosio 20 BHIOB
H MOJABHAO0B) — MaJeOJHMHHYECKH I KOMILIEKC MOMIIOCKOB. Ewte Goee
BbipasuteabHa (ayna 6okonnasos Bafikana: ceeiwe 100 BHI0OB M Bce
Me30.THMHHYeCKHe. M TakuX npuMepoB MOKHO MPHBECTH MHOMKECTBO.
Mesoanmunyeckne Gopmbl NPeo6.1aLaioT H B FHFAHTCKHX COBPEMEHHBIX
osepax (Tanranbuka, Hesica, TuTHkaka, o3epa crcTembl p. Maaunu
Ha o-Be CyJsaBecH), H B OTJIOKCHHAX HbIHE He CYUIECTBYIOULHX 03€ep
(naHoueHoBoe 03epo B [TaHHOHCKOH HH3MEHHOCTH, MHO-MIHOUEHOBOE
03epo B Uyiickoii kotai0BHHe Ha Aatae). [Tpu 3TOM 06 3HIEMHUYECKOM
BHA006PA30BAHHH MOKHO CYHTb M0 HANHYHIO «GYKETOB» GJIH3KHX BH-
A0B, MOCKOJIbKY NpH GO/bUIOH CKOPOCTH BHA006pa30BaHMsi, HAab.IIO-
Aawuleicss B NOA0GHBIX CJAyYasX, Mbl BHAHM TPYIIbl HE3HAYHTEIbHO
PA3JIHYAIOLLIHXCS MEXAY COGOH GIM3KHX BHAOB. ITO OAHH H3 NpPH3HA-
KOB, TIO3BOJISIIOLLHX ONMPENeTHTh JLIHTEJbHOCTb CYILECTBOBAHUSA KPYyII-
Horo o3epa (ITonosa u ap., 1970). Takum 06paszom, Hcnob3OBaKHHe
AAHHBIX O PA3HOBPEMEHHOCTH BCE/ECHHS OPTAHH3MOB B KOHTHHEHTAJb-
HLIE BOOEMbI CBA3AHO C TOYHOMH HACHTH(DHKALHEH OCTATKOB B 03€PHBIX
OTJIOZKEHHAX H OLEHKOH HX MOJOKEHHS B NMpeLiaraeMoil Bbllie cxeme.

BropuunoBoaHbIE OpraHU3Mbl TOMKE BCESNHCD B KOHTHHEHTAbHbIE
BOJOEMbI pasHoBpeMeHHO. [lo CHX nop HHKeM He mpeajarajach Mx
KlaccHpUKaUHUA, aHaJOTHYHAs TPHBEAEHHBLIM Bbille. A MENY TeM
TaKas KAaCCHPHKALMSA H NMONe3Ha, H HMEeT [IPaBO Ha CYILECTBOBAHHe.
[Tonoitnem k Heil ¢ Tex e MO3uuMil, 4TO H B Mpe/blaylieM cayyae,
Onnako nockoaLKY 10 nepMH HJH, camoe patee, 10 Kap6oHa BCeeHHs
Ha3€MHbIX OPraHH3MOB B KOHTHHEHTAJbHBIE BOLOEMbl HE MPOHCXO-
AKJI0, TO OGLLeE YHCIO KAaTeropuii GyaeT MeHbLUIHM.

B nepsyiwo Fpynny Mbi BblJ1€JIHM (POpPMbI, CHCTEMATHYECKH 060C06-
JIEHHDIE OT COCE/IHHX Ha OBOJIbHO BBICOKOM ypoBHe. TyT 6yaer u oTpsi
Lymnaeiformes (= Hygrophila) w3 nerodyHbIX MOAMIOCKOB, BOLHbBIE
fMpeAcTaBUTeIH OTpsaina Lumbricomorpha W3 Ma/olleTHHKOBBIX uep-
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geil, BOAHBIE YeJIOCTHBIE MHABKH H PAL OTPALOB (MOJAEHKH, BECHAHKH,
CTPEKO3bl) H NMOJOTPSALOB HACEKOMbIX (HampHMmep, MOAOTPSA BOAHbIX
KJOMOB) , @ TAKKe X0poiuo 060co6aeHHBIe OT COCeIHHX CeMeHCTBa ABY-
KpblabiX Hacekombix Blepharoceridae, Deuterophlebiidae, Chironomi-
dae, Ceratopogonidae. Ouu uau npucnoco6ieHbl KO BceMy pasHoob-
PA3HIO YCJAOBHi XKH3HH B KOHTHHEHTAJIbHbIX BOJIOEMAX H TOFAA pacnpo-
cTpaHeHbl BeCbMa LWIHPOKO, HJH, HAMPOTHB, XKHBYT TO/NbKO B YHCTBIX,
GoraThix KHCJIOPOAOM BogoeMax. ATy rpynny Mbl NpejjaraeM Ha3BaTb
MEe30/IHMHO(PHAbHLIMH OopraHu3MamMu. OHH NPOHHKANH B KOHTHHEH-
TaJbHbIE BOLOEMbl HA MPOTAMKEHHH AJHTENbHOIO OTPe3Ka BPEMEHH —
oT Kap6oHa M MepMH 10 Hauaaa najeoredHa. YacTb W3 HHX 3acelnna
BOJ0EMbI ¢ HEGIArOMPHATHEIM KHCAOPOIHLIM PEXKHMOM, UTO CTaJ0 BO3-
MOMKHbIM WM 6Jarofapd COXpPaHHBUIEMYCH BO3AYLIHOMY JAbIXaHHIO,
WM NyTeM BeIPAaGOTKH reMor106MHa /15 pacnpeie/eHns KUCaopoaa no
TKaHAM TeJa, HaH HHbIMU crioco6aMu. [lpyras 4acTb Me30JauMHO(HIb-
HbIX OPraHU3MOB MPHCMOCOGHAACH K MKH3HH B 6OraThiX KHCJIOPOAOM
oszepax. Koraa ¢ nosiBjieHHeM BOAHBIX MOKPBHITOCEMEHHbIX PEXKHM He-
KPYTHBIX 03€p Pe3KO W3IMEHHJICS, OHH MepellIH K XKH3HH B POTOUHBIX
BOJOEMaX, M0AYac C O4yeHb OBLICTPbIM TeUYeHHEM, Kak, Hamnpumep,
Blepharoceridae. B npeaenax WHPOKONPHCIOCOGAEHHBIX IPYN € H3-
MEHEeHHeM peXHMa MaJjibiX 03ep Ha pybexe KalHHO305 TaKKe BO3HHKJIO
pasjefeHde Ha apxaHuHble rpynnsl  (moAcemeficTBa,  pOabl),
oCTaBLIHECH OKCH(HIbHBIMH H CTaBlIHe PeopH/IbHBIMH, H Gojee MO-
JA0/ble, MPHCMOCOGHBLIHECH K KH3HH B 3apOCJ/SIX MOKPbITOCEMEHHbIX
poanbix pactenuii (Kaayruuna, 1980; Kanyruna, Xepuxun, 1975).

Bropyio rpynny cOCTaBJAAOT (OpMbl, MposiBisioulHe GJAH3KYIO
CHCTEMAaTHUECKYIO CBA3b C CYXONYTHBIMH POAHYAMH. ITO, B YACTHOCTH,
BOJHbIE MPEACTABHTENH KOPOTKOYCHIX ABYKPbLIbIX, BOAHbIE GAGOUKH H
HeKoTopble Apyrue rpynimbl. Bee oun uau obauratHbie OGHTATeNH pac-
TeHHH HWAM obGuTaTeqn KpaHHe MEJKOBOAHbIX Y4acTKOB BOJ0EMOB
(¢ rny6uHOil nopsiaKa NMepBbIX CAHTHMETPOB). ITH CPYNNbi, KAK npa-
BHJIO, COXPaHAIOT BO3AYLIHOe Abixanue. X Mbl mpeanaraeM HassaTb
HeOAHMHODHABHBIMH. OHH BCEJH/IHCH B KOHTHHEHTA/bHble BOLOEMbI
B KaiHO30e, KOraa B BOJOeMax paclpoCTPAHHIHCh H MOJY4YHIH
3HAYMTENbHYIO MPOLYKUHOHHYIO POJb I[OKPbITOCEMEHHbIE PaCTeHHs.

[Mpu ananM3e HCTOPHH 03ep noapa3s/iesieHHe BTOPHUHOBOLHBIX Opra-
HH3MOB MOXHO HCIOJb30BaTh BIOJHE aHAJOTHYHO MOJpas/ieeHHio
NepBHYHOBOAHLIX (OPM, € TOH JHIIL OrOBOPKOW, YTO MapajjenbHO
MoJe3HO MpHBJEUL AaHHble 110 061leH IKOJOrHYECKOH XapaKTepHCTHKe
TO# MOArPYNNbl, KyJla OTHOCHTCA MHTEPECYOUHH HAC BHA.

HecKoabKO HHYIO HH(OPMALHIO A5 H3Y4EHHS] HCTOPHH O3ep 1aeT
MOAXOA C MO3HLUHHA CHCTeMaTHYecKoH (OHoTareHeTHueckoi) OHoreo-
rpaduu.

B ocHoBe aHaau3a 0/IKHA JeXaTb CXeMa 300reorpauueckoro
palioHHPOBAHHS KOHTHHEHTAJbHBIX BOLOEMOB M0 CHCTEMAaTHYECKOMY
(3TO BaKHO NMOAYEPKHYTb) cocTaBy HX ¢ayH. Takue cxembl paspaba-
THIBAJIHCh HA HECKOJNbKHX TFpynnax BOAHBIX XHBOTHbIX, B YaCTHOCTH,
ANsi TEPPHTOPHH Halleidl CTPaHsl M COMpeae/bHbIX PErHOHOB MO Phbi-
6am — JI. C. Beprom (1909, 1934a, 1949), no pyuedHHKaM —
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A. B. MapruiHoeim (1923; 1924), no moaaockam — B. W. XKanu-
HeiM (1933, 1938, 1952), 1. K. CrapoGorartosbim 1 3. A, Crpesewkoii
(1976), s1. H. CrapoGoratoBbim (1970; Starobogatov, 1983),
H. M. Mocksnuesoit (1973), 3. M. Masaryanaesuim u 5. U. Crapo6o-
raroseim  (1985), mo crpekosam — B. ®. Beaviwessiv  (1973),
b. ®. Beavimessim u A. 10. Xaputonoseim (1981, 1983). Pasymeercs,
CXeMbl, paspaboTaHHble pasHbIMH aBTOPAMH Ha pasHbIX oObekTax,
AOBOJLHO 3aMeTHO passuuaTcs. OAHAKO NPHYHHBL ITHX Pa3THYMI
CBOAATCH K TPEM OCHOBHbBIM:

I) pasanuus B Baru/ibHOCTH Pa3HBIX IPYNIN OPraHU3MOB; BJAHAHHE
3THX pasindnil yxe obeyxaanock (CrapoGoratos, 1970);

2) cyObeKkTHBHbIC Pa3H4HsI B OLEHKE 300reorpaHyeckux tak-
TOB;

3) HeZOCTAaTOYHO YETKOE pasrpaHHueHHe METOLOB H MOAXOA0B CH-
CTeMaTHYECKOH H 3KOJOrHyecKoll Guoreorpaduu; cieayeT yka3aTh Ha
HEOGXONHMOCTb KPaiHe YeTKOTO pa3rpaHHyeHHs STHX JBYX HaNpaBJe-
uuil (CrapoGoraros, 1982).

Ecan K passbiM rpynnam noaoiTi ¢ OfHHMH METOLO0JIOrHYECKHMH
NpHEMAaMH, TO Pa3HHIlA CTAHOBHTCA JOBOJILHO c1af0i H 0Ka3bIBAeTCH
CBA3AHHOH HCKIOUHTE TbHO € Pa3HHUed B BaruabHocTH (M33aTyanaes,
CrapoGoratos, 1985) uau, B kpaiinem cayuae, ¢ npeo6aagaHuem B of-
HOH U3 rpynn (HanpuMep, 60KOMIABbI) ME30- H HEOJHMHHYECKHX BH-
J0B, PACIPOCTPAHEHHbIX 3aMETHO yaKe, UueM najeoquM HHuecKue. [ajnee
Mbl Gy/leM HCXOAHTb H3 HanGoJIee 1eTaibHOl U APOGHON CXeMbl 300r€0-
rpagHuecKoro paioHHPOBAHHA KOHTHHEHTaNbHLIX Bogoemos CCCP,
OCHOBAHHOH Ha uayuenuu mosmockos (CrapoGoratos, 1970), u aua-
JIN3a WCTOPHH MasnakodrayHbl, 6a3upylollerocsi Ha 3Toil cxeme. ITa
cxeMma (pHc. ) HECKO/IbKO H3MEHEHA 110 CPABHEHHIO ¢ OnyGIHKOBAHHOIl
B 1970 r. B cBA3M ¢ Goaee NO3AHUMH PabOTAMH H HAKOIIEHHEM HOBBIX
JaHHbIX.

B ocHoBy cxembl nonioxeHbl caieayoue obiuHe npHHLHILL. 3a npo-
BHHILHIO MPHHAT MHHHMANbHLIN BbileJ CHCTeMaTHYecKoi GHoreorpa-
¢un (CrapoGorartos, 1982), 1. e. Takoil MaKCHMaJbHbIl yu4acTok Tep-
PHTOPHATBHOrO OGbEAHHEHHS] KOHTHHeHTA/NbHBIX AKBATOPHIA, KOTOPBIH
He nepecekaeTcsi HH OAHOK rpanuleil hakTHYECKOro apeana, He CUHTast
TEX TrpaHHl, KOTOPble COBMNAAAIOT ¢ COOTBETCTBYIOLLHMH [PaHHILAMH
noTeHuHanbHoro apeand. [IpoBHHUHH OGBEAHHSIOTCA B HAAMPOBHH-
UHH. 32 OCHOBY TaKOro 0GbelHHEHHs Ha TePPHTOPHSX, MOABEPTLIHXCS
ONYCTOLIEHHIO B pe3yJbTaTe MAEHCTOUEHOBOrO MOXOJOLAHUS M oJie-
AeHeHHs, B3ATO npeobiananue Bo Bcex 00belMHEHHbBIX BbIeNaX BHIOB
OAHOTO hayHHCTHYECKOrO ueHTpa (B nonuManuu Lattin, 1967). B paii-
OHaX, He MOABePTruIHXCH MJIEHCTOLEHOBOMY ONYCTOLIEHHIO, 1e]10 06-
CTOHT HECKO/IbKO HHauye. Tam H3-3a HenpepbLIBHOrO PasBHTHs (ayHbl
MPAaKTHYECKH B KAXKI0M MHHHMANbLHOM BbIJE/€ €CTh CBOH HeGOMbLION
ayHucTHUeCKH#H LeHTP, rae chOpMHPOBANHCH IHAEMHKH MPOBHHILHH.
Oanako 310 He MewlaeT yCMaTPUBATh CBA3H CO CTAPhIM IVIABHBIM day-
HHCTHYeCKHM ueHTpoMm. [losToMy 3aech NpOBHHUHH OOBELHHSIOTCS
B HalNPOBHHUMH MO Npeo6G/adaHHIO BHIOB, CBA3AHHLIX Henocpes-
CTBEHHO HJIH KOCBEHHO C [JIaBHbIM (hayHHCTHUECKHM [LEHTPOM.

40



HaanpoBuHuun obbeauHsiores B noaobaactd, A4 KaxA0H H3
KOTOPbIX XapakTepHo HajHuue obulero Ajas nogobaacti ¢payHUCTHUE-
CKOro LeHTpa, Tak uTo B Jlo60oM paioHe nogobaacTH npeacTas/ien
X0T# Obl OJIMH BHJ 3TOrO LEHTPA, H HaJH4YHE 3aMeTHOrG YHcJ/ia BHIOB,
npuHaiiekallix K UeHTpaM conpejeibHbix objacted (rnepexoiHbli
xapakrep nogo6aacti). [Togo6aacTu o6beanHsAOTCA B 061aCTh N0 Ha-
JHYMIO TJIABHOTO 4215 Hee (hayHHCTHUECKOro LeHTpa (YC/A0BHe aHaslo-
rHYHOE€ NPHBELEHHOMY BbILIE /5 10100,1aCTH) W caMOObITHOH HCTOPHH
pa3BUTHUs payHbl, 4TO 0OYCAOBAMBAET 3HAUHUTEAbHBIA IHAEMH3M HA PO-
I0BOM, a TOAYAC H CeMeHCTBEHHOM YpPOBHe.

B npenenax CesepHoit EBpasHi MOXKHO BbIJEIHTb CJeAYIOLLIHe OC-
HOBHble Mojpa3sjie/eHus 3ooreorpadHueckoro paHoHHPOBAHUA KOHTH-
HeHTa/lbHbIX BogoeMoB: |) [laseapktuueckas o6aacte; 2) Amypckas
u Anonckas mogo6aactu Cuno-Munniickoi o6aacru; 3) balikanbckas
o6aactb; 4) IMonro-Kacnuiickasi cosioHoBaToBOAHAas 00/1aCTh.

B cBs3u ¢ ocoGbiM mosioxkeHdeM o3epa Kacnuii, moutd Bcemu pac-
CMAaTpPHBAEMOro Kak MOpe M3-32 THFaHTCKHX Pa3MepoB W CONOHOBATOH
BOJbl U COBEpLIEHHO 0c060i HCTOPHH, CBSA3aHHON ¢ HcTopHeil UepHoro
MOpH, HCTOPHA ayHbl NocaeaHed 06J1acTh 31ech He paccMaTrpuBaercs.

Ha o6uwuphbiXx TeppuTOopHax ceBepa EBpasuu K KOHLY 30leHa
chopMHpoOBRaIOCh YeTKoe pa3rpaHHyeHHe eBRPONeHCKOH H BOCTOYHO-
asuaTckoit npecHoBoaHoi dayu. [1pu atom Kaszaxcraun u ior 3anagHoi
CubGupu 6bl1M HaceNeHbl BOCTOYHOA3HATCKOH (ayHo#, a eBponeiickas
thayHa He pacnpocTpaHs/ach Ha BOCTOK Aanbine ¥panaa. [lo-suau-
MOMY, TaKoe pa3rpasiuyeHHe ¢ayH Obl10 CBA3aHO C TeM, UTO Ha Mpo-
TAXEeHUH 3HAUMTEJbHOH YaCTH fajeoreHa CyuUlecTBOBAaJ 3anaiHOCH-
OHPCKHH SMHKOHTHHEHTAJbHbBIH MOPCKOH 6GaccedH ¥ NMPOLOIMKAKUIHA
ero kK tory Typraiickufi npoaus. Bocrounoasuarckasa ¢ayHa yenena
K 3TOMY BpeMeHH J0BOJbHO CHJAbHO Nuddepenunposatbes. O6paso-
BaJ/Cfl 3anagHOCHOHPCKHI ee BADHAHT, XapaKTepHblil Aas tora 3anaj-
Hod CubGupu M Kasaxcrana, apyroil Geln paccened Ha [lanbHem Bo-
cToKe, Ha ceBepe Kuraa u B $InoHHH H, HaKOHell, TPETHH, 0 KOTOPOM
H3BECTHO OYeHb MaJso, 3aHuMaa Bocrounyio Cubupb H ceBepo-BOCTOK
Azun. EBponeiickas ¢ayHa 6bl1a B 3TO BpeMsl He CTO/b Pa3HOPOAHA
H JleIHach JHLb HAa I0XKHbIH (CpeH3eMHOMOPCKHI) H CceBepoeBpo-
MedCKHA BapHaHTHL

B oaurouneHe Hauasnoch NPOHHKHOBEHHe eBponeidcKod ¢ayHbl Ha
BOCTOK, npexje Bcero B LlenTpanbuywo Asuto. T1pu 3TOM w0 B3anMo-
aeficTBHe ¢$oOpM, MPHHALNEXKAULHX K 3anaaHOCHOHPCKOMY BapHaHTY
BOCTOYHOA3HATCKOH (ayHbl, €BPONEHCKHX BCEJEHLUEB H KOPEHHOH
(ocoBGeHHO g5t BocTOuHbIX paiionoB llentpanabuoii A3nu) kuTaicKo#
hayHbL.

®ayna 3anaaHoi CHOHPH AOCTHIIA K MJHOLEHY MAaKCHMaJbHOTO
pacusera, H 31ecb COPMHPOBAJICA PAL IHAEMHUHBIX ponoB Tuberunio,
Sculptunio, Heterunio, Limnoscapha u ap., NpHyeM Ha BOCTOKe 3Ta
thayna 3axoamna M B 3anaanyio Mownroauio. B pesyabrare takoro
BCesleHHs C(OPMHPOBAJHCH CMellaHHble KOMIUIEKChl LeHTpalbHO-
asuartckoi (ayHbl, 3aKN0YalOllHe HblHE KAaK 3HIeMHKOB BOCTOYHO-
43MaTCKOro MpoHCXOKAeHHs (Buabl pona Boreoelona), Tak u 3naeMH-
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KOB eBponeickoro npoucxoxaedusi. Ciaeiyer oTMeTHTb, YTO Ha lore
(6acceitH AMy/lapbH) NPOHCXOAHIO BCeJeHHEe BHAOB CPelH3eMHOMOp-
CKOro BapHaHTa, a Ha ceBepe (6Gacceiinbl banxawa u Tapuma) —
ceBepOeBpONeicKoro BapHaHTa eBporeiickoid daynbl. Boabuie Bcex
focTpaaas 3anajiHoCHOGHPCKHIT BapHAHT BOCTOYHOA3HATCKOH (ayHbl,
OT KOTOPOTO YileJe/H HblHe JIHIIb XKaJKHe OCTATKH, MPeHMYILeCTBeHHO
B 3anantoit Mouroauun. K Hauany nawvouena tor 3anaanoi CHOHPH H
Kazaxcran eule 6oJblie MOMNOJHAETCH €BPONEHCKHMMH BHAAMH —
Borysthenia pronaticina, Bithynia tentaculata, Anisus leucostoma,
Planorbis planorbis, Pisidium amnicum.

B LleurpanbHoit A3un paHHWA nuanoueH Obll, NO-BHAHMMOMY, Bpe-
MeHeM HauGOJbIlIero yBJaaKHeHHs, 4TO COeACTBOBAO IMPOKOMY pac-

Puc. 1. CucremaTtHko-300reorpaduyeckoe paiiOHHPOBAaHHE KOHTHHEHTAJbHbIX BOLOEMOB
cepepa Eppasud Ha ocHoBe dayHbl MOJIIOCKOB.

a—8 — rpanullbl COOTBETCTBEHHO obaactei, nogobaacreil, nposunumit. Lugpet — nomepa
NPOBHHLKA.

ManeapkTuueckan o6Gaacrtb. Esponedicko-llenTpaabHoasnarckan nogobaacts.
Cesepoeaponelickas nadnposusyusn. [T po e H 4 u: | — Baarufickan, 2 — CepepoiBHHCKASA,
3 — Meaenckan, 4 — [levopckan, 5§ — Okcko-/lonckas, 6 — Cpeanesoaxckan, 7 — [pukac-
nuiickas, § — Hprbimckas.

3anadnocpeduszemnosmopckana nHadnposunyua. TTposuu uwuu: 9 — [Mupeneiickan, 10 —
Annenunckan, /1 — Anxupckas, 12 — Mapokkauckas.

Hunapckas wadnposunyus. [1posununn: 13— Herpuiickan, [4 — YepHoropekas,
15 — 3nupckasn, 16 — INenononecckad.

puveprnomopckan nadnpoeunyus. Mposwuuunu: I7 — Cpeanegynaiickas, 18 — Ce-
BeponpHuepHoMopckas, 19 — CpeaveaHenposckas, 20 — lOxuonpuuepiomopekasn, 21 — Tep-
ckasa, 22 — Bapnapckas.

Bocrounocpeduzemnomopekan nadnposunyus. Tlpoeuuuun: 23 — Knaukuitckas,
24 — Opourtckas, 25 — Hopaauckas.

Hepedneasuarckas nadnposunyusn. Tlposuuunnu: 26 — Upano-Anatonniickan, 27 —
Meconoramckas, 28 — Kypuuckasn, 29 — Konerparckas, 30 — Boabme6anxanckas.

Coeduticko-ruberckan nadnposunyus. Il pos n v uu u: 3/ — Corauiickas, 32 — deprau-
ckaf, 33 — Hcenik-Kyabckas, 34 — [Namupekasn, 35 — Tuberckas.

Uenrpanrsroasuarckas nHadnposunyus. [Tposununu: 36 — lpuapansckasn, 37 — baa-
xawckan, 38 — 3aficanckan, 39 — Tapumckan, 40 — Llaiinamckan, 41 — Dnauuckan, 42 —
Opanocckasn.

3anadno-wanomonzoabekan kadnposunyun. [1posuuuHu: 43 — Y6eynypekas, 44 —
H3a6xanckan.

45 — Oxpuackas nopobaacts (Geperopas, MeqKoBOAHasA, cyGaHTOpaabHas, npodyHaLanb-
Hafl NPOBHHLMK).

Cunb6upckas nopobnacte. Cpeduecubupckas naonposunyusa. TlpopuH wnn: 46 — Au-
rapckas, 47 — Xy6eyryabckas, 48 — Opxonckas, 49 — Cpenneenncefickas, 50 — Huxne-
ennceiickas, 5/ — Cpenneo6ekan, 52 — HuxueoGekan, 53 — Aarae-Casuckas, 54 — TyBuu-
ckafi, 55 — Jlenckas.

Cegeposocrounan nadnposunyus. Tlposuu uuu: 56 — fAno-Koawmekan, 57 — [leu-
Kuuckasi, 58 — Oxorckas, 59 — Yackasi, 60 — Tyrypckas, 61 — Bepxuesefickasn, 62 —
Bocrounokamuarckas, 63 — 3anaanokamuarckas, 64 — Cepepocaxanuuckas, 65 — Yayuckas,
66 — Amryamckas, 67 — Konwounuckas, 68 — Yanenckan, 69 — Anaawipckasn, 70 — Kpe-
CTOBCKAas.

7/ —bahkaabckan ob6aacte (lOxuo6afikaabckan, 3anaaHo6afikanbekas,
Bocrounobaikaabckas, Cepepobaiikanbckas MesikoBoaxbie nposuiuud; Cesepo-cpenneGaii-
Kaabckasa H MOxHo6Galikaabckas cynpaaGuccaibHbie nposuuikd; [lcesnoabuccanbHas npo-

BHHILHSA) .

Cuuonuamnhickan o6aacrtb. Amypckas nopobaacts.

Amypckan wnadnposunyus. TlposuHumuu: 72— Yceypuitckasn, 73 — XabGapopckas,
74 — Apryub-3efickan, 75 — Opeabckaf, 76 — Amryasckas.

Kopeiicko- Kearomopekas wadnposunyusn. Tlposunuuu: 77 — Komaposckasn, 78 —
Cyurapufickan, 79 — Kopeiickas, 80 — JIsoxefickasn.

finonckas nomo6aactb. [TpoBuH KU 8 — Anusckan, 82 — XoHncwiickas, 83 — bu-
BaHCKan,

Kurafickas nopobaacte: 84 — Xyanxefickas npoBHHILHA.

Hupo-Manafickas nopo6aacts. [IpoBuuumuu 85 — luabmennckan, 86 — Huackasn.
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ceaennio psina BuaoB — ot [lpuGanxawss, cpeaneit Coipaapbu u
BepxoBbeB OGH H MpThilwa na 3anazne 1o 6acceiina Ja3un-roa, Opaoca
H Llaitnama na soctoke. O6 3TOM CBHAETENLCTBYET NpeXK e BCEro nase-
apKTHYeCKHil xapakrep Manakodayhbl Goabluei, BepxHeil yacTi Gac-
ceiiHa XyaHxs. OueBHAHO, BEePXOBbSl BEJHKHX KHTAfCKHX PeK B TO
BpeMs eule He OblH CBA3aHbl CO CBOHMH TENEPeIlHHMH HH30BbSIMH.
[Manouenosas dpayna Bocrounoii Cubupu u cesepo-octoka A3un 10-
CTOBEPHO NOKa HeH3BECTHA, OAHAKO MO MHOUEeHOBbIM Haxonkam ([To-
nosa, 1981) MoxHO mpeano/iaraTh, 4To OHa MOXOAMJA Ha COBpeMeH-
Hyio ¢ayuy llpuamypes u [Ipumopbs, HO Gbiia Goaee oforaiiena
KHTAHCKHMH H PALOM BOCTOYHOA3HATCKHX ME30HMHHYECKHX (OPM.

B Espone B 310 Bpems npoucxoanno Gosee nonHoe pasjeieHHe
OCHOBHbIX BapHaHTOB eBponeiickoi ¢payubl. Cesep (0T ATJAaHTHKH 10
Ypana) 3anana ceBepoeBponeiickasi hpayHa, COCTABHBILAS B AadbHell-
wemM OCHOBY cesepoeBponefickoro (ocHoBHoro aas [laneoapkruyeckoii
o6aactH) ¢ayHucTHYecKoro uentpa. Ha iore copMHpOBaNHCH ABa
UEHTPa — CPelH3eMHOMOPCKHH H nepeaHea3HaTCKHi, MePBOHAYA/bHO
AOCTAaTO4HO GJH3KHE APYr K APYrY MO CHCTEMATHYECKOMY COCTaBY
¢ayhbl. [lns 3THX UEHTPOB XapaKTepHbl TakHe Poabl, Kak Pseudunio,
Potomida, Leguminaia, Melanopsis.

B [TaHHOHCKO#H HH3MEHHOCTH NMOCJe TOTO, KaK BO3HHKIIEE TaM TH-
FaHTCKOE 03€pP0 ONPecHHI0Ch, CHOPMHPOBAJICH CBOH CpeaHeayHaHCKHil
UEHTP, 34 CYET KOTOPOTO HblHE B 3HAYHTE/bHOIH CTeneHH chopMHpo-
BaHbl Masnakogpayubl Gacceiina [lywas u [lpuuepHomopbs, a Takke
3anaaa baskauckoro noayoctposa.

[Toxosmonanne B KOHle NIHOLEHA H Aajee B naeficTOlLEHE PHBEO
K BbIMHDAHHIO MHOTHX BHIAOB H TPYNN I0XKHOTO MPOHCXOMKIAEHHS.
®ayna, naceasiowas Bocrounyio CHGHDB U ceBepo-BOCTOK A3UH, Gblia
OTTecHeHa B GaccedH AMypa M HMeeT pa3Hblii XapakTep B Pa3HbIX €ro
4acTAX (B CBA3H C Pa3/iHYHeM KIHMATHYECKHX ycaoBHi). PayHa pek
ITpumopes menee TecHo cBsi3ana ¢ daynoii Amypa, yem ¢ thayHo#l pek
n-osa Kopes i p. JIsioxs. Koe-kakue BHIbI BOCTOYHOA3HATCKOrO MPOKC-
XOX/AEHHA TeM He MeHee octaanch B Boctounoit Cu6upu u B Gacceiine
Oxorckoro mops. 3to npexae Bcero Buabl pona Bareoelona, Buabi
poaa Kolhymorbis, a Takxke npeacrasjienHbie B Gacceiine Tyrypa
BHAb pona Juga. ONHOBPEMEHHO HA HX MECTO MPOHHKAIOT MajieapKTH-
ueckue BuAbl Planorbis planorbis, Anisus leucostoma, A. contortfus
H HEKOTOpble Apyrue. BHAb BOCTOMHOA3HATCKOrO MPOHCXOMKIAEHHS
coxpausiiotes Takxke Ha Kamuartke (Hanpumep, Lymnaea tumroken-
SiS), HO K HHM TaM, H B eule Goabuieil cTenenn na Yykorke, 106aB.s-
I0TCst npHienbubl H3 Heapktukn — Lymnaea nuttaliana, L. atkaen-
sis, L. randolphi n np.

Ot 3ananHocHGHPCKOro BapHaHTAa BOCTOUHOA3HATCKOM (hayubl
TIOUTH HHYETO HEe OCTAJIOCh, KPOME HEMHOTHX SHIAEMHKOB H Cy63HIeMH-
koB Bocrounoit Cubupu u 3anaamoit Mouroanu.

B nepuossl, crenyioume 3a Tasinnem NOKpOBHBIX J€AHHKOB, Ha-
MIOAAIOTCA ABE OCHOBHbIE TEHAEHUHH. Buabl, nepexeciune neannkosyio
3MOXY Ha CBOGOAHBIX OT OJleIeHEHHSI MPOCTPAHCTBAX Cubupwu, pacce-
JAIOTCA B 3aNaaAHoM HanpasaeHHH. OHH PACPOCTPAHSIOTCH N0 TOJNBLKO
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4TO 0CBOOOIHBIIENHCH OT JIeAHHKA 30He H COCTABJISIIOT OCHOBHYIO 4acThb
manakodayubl HuxkHero [IpHoGbs, 3amMeTHYI0 (XOTA H HE OCHOBHYIO)
yacTb MaJakodaysbl Gacceitna Ileuopbl, a WX eJIHHHUHbIE MpeacTa-
BHTEJIH MPOHHKAIOT HA BOCTOK 10 CKAaHIAHHABMH H MpPeAajblHACKHX
o3ep. [1poTHBOMOIOKHbIH NOTOK eBPONEHCKHX (TOUHEe ceBepoeBporneki-
ckux) opm HaeT yepes WKHYI0 yacTb 3anaanoi CuGHpu H CeBepHbIH
KasaxcraH Ha Boctok. B pesyabrate storo dayna Gacceitna Mproiwia
eJJHKOM CeBepoeBponeiickasi, ¢ HEMHOTHMH SHIEMHKaMH, a B dayHe
FopHoro Anrtasi CeBepOeBPONEACKHE 3/eMEHTbl COCTAaBAAIOT 3HAYH-
TeJbHYIO n0a0. HekoTopble M3 HHX PacnpoCcTpaHHIHCL MO Egpa3sun
¢TOJb WHPOKO, uTo poxoaar no Kamuartku.

Ha npoTsKeHHH naeHcToleHa NPOHCXOIHIH Cepbe3Hble H3IMEHeHH
BoJlopa3aenoB peutbix 6accefinos. B paiioHax noKpoBHOro OJeleHEHHS
nepecTpoiika ruapoceTH 6blia Bbi3BaHA MOANOPOM TalbiX BOA JIEAHH-
KOM H, B CBSI3H C 3THM, HEOOXOAHMMOCTbIO BbipaGOTKH HOBOTrO pycJa.
B Boctounoit CubupH, rie OblIH TOJNbKO rOpHble JEeAHHKH, NPHYHHDI
0Ka3aJuch CJOXKHee: TYT ¥ OOHJIHe BOI NPH TasdHHH Je1HHKA, H TOA-
Mopbl B MEKTOPHBIX JOHHAX, W pa3mbiBaioulas paboTa BEpPXHUX
yuacTkoB pek. Kak 6bl TO HH Obl1O, MJICHCTOUEHOBBIE H3MEHEHHT
peuHbix 6acceiiHOB BMECTE € pPacCeJeHHeM NPeCHOBOHBIX OPraHH3MOB
B MEPHOAbl MOTEMJEHHH CO3/a/H XOPOUIO H3BECTHYIO HblHE KapTHHY
(ayHHCTHUECKON HEOJHOPOIHOCTH pedHbiX GacceiiHoB. YxKe yrnomu-
HAJ0Cb, UTO HpTHUICKas W 06cKas yacTH o6ckoro GacceiiHa CTOJb
pasaAHuHBI MO rHApodayHe, YTO HX MPHXOAHTCH OTHOCHTL K Pa3HbIM NOA-
o6nactam. Bepxuas Boara (Bbie annucko-UyXJ0MCKOH BO3BbILICH-
HOCTH) 1o (hayHe CYLIECTBEHHO OTJIHUYAETCsl OT OCTAJNbHOH YacTH 6ac-
ceiina. Bacceiin Jlona nenuTcs Ha aBe (ayHHCTHYECKH pasHble UacTH
Jloneukum Kpsixewm. Eume Gosnee nokasatenen OGacceitn [luenpa.
Boiie CMoneHCKo- MOCKOBCKO# rpsijibl B HeM 0GHTAaeT c/ierka o0e/lHeH-
Has cepepoeBponefickas (GanTuiickas) ¢ayha, B HH30BbAX (HHKE
6LIBLIHX MOPOrOB) — HUXKHeAYyHaHcKas <ayHa, XapakTepHas AJd
Bcero cesepHoro [IpuuepHoMopbsi, a B npomexyTke oT CMOJEHCKO-
MocKoBCKOii rpsifibl 10 GBIBIIHX NOPOroB — CBOeOOpa3Has CMellaHHas
dayua. TlepecTpoiikn peunblx GaccefiHOB €BPONEHCKOH HacTH CCCP
N0BOJILHO N0Apo6HO obcyxkaatorest [1. [I. Kpacosuim (1975). B asuar-
ckoit yacth CCCP npuuMHbl HEOLHOPOAHOCTH peUHbIX GacceiHOB
H3yyaJHCh MEHble, HO (aKTbl, HAKOMJIEHHBIE 300Te0rpadamy, He Me-
Hee pa3uTenbHbl. Tak, BepxHsisi yacTb Gacceiina 3eH (Bbiwe r. 3es)
HaceJeHa najseapKTHUecKoi (ayHoi ¢ HeGO/bLIOH MPHMEChIO amyp-
CKOTO BapHanTa CHHOMHAMiACKOH dayubl (3—4 BHAa), TOraa Kak
ocTanbHasi uacTb GacceitHa 3TOro npuToka AMypa 3aHfTa LEJHKOM
aMYPCKHM BapHaHTOM CHHOWHIAHACKOH (ayHbl.

O6men ¢ Heapkrukoil uepes Bepuuruio ckasancs JHlIb B CaMbIX
BOCTOUHBIX paiionax. [lonjiedcToueHOBbIH 0OMeH OGBACHAET HalHUHE
HECKOJbKHX HeapKTHueckux BHIOB Baaau ot Bepunrun — Ha Kawm-
yaTKe, a OJAHH BHI pAacnpocTpaHWics naxe WHPOKO 1o CHOHDH.
OnHako OCHOBHOH HaG0Op HeAaPKTHYECKHX BHIOB COCPELOTOUYEH HA
UyKoTKe H CB3aH ¢ OGMEHOM Ha NpPOTSKEHHH ileHCTOUeHE.

B Heorene ceBepHbie paionsl AMypckoit H SlnoHcKo# nojgobaacTei
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Gblin 3acenenbl ¢ayHoi, Bechbma GAH3KOH K COBpeMEeHHbIM (hayHam
I0XKHBIX paHOHOB 3THX noaoGaacrei. [laeiictouenoBoe noxosnonanue
MPHBEJIO K BIMHPAHHIO Psila TenJoai06HBLIX BHAOB H BCEJNEHHIO ClO1a
HEKOTOPBIX BHAOB ¢ BOcTOKa [lanmeapKTukd, uTo oGbfCHsET «nepe-
XOAHbIH» Xapakrep 3THX paionos. Baccein Avypa yke B mauoueHe
bl TOJIHOCTbIO OT/e/1eH OT GacceiiHoB pek SnoHCKoro MOpH COBPeMeH-
HLIMH BOJOpasiesaMH, H NnostoMy (ayHHCTHYECKHH OOMEH TyT Gbli
KpailHe orpaHuuyeH. B nepuoasl MakcHMajbHOrO MOXOJIONAHHS amyp-
CKas ayHa coxpansaach B GacceiiHe YccypH, a B nepuogbl motene-
HHfl paccensanacb 1o scemy Amypy. ITum o6bAcCHAeTCs GOraTcTBo
¢ayHbl Gacceitna Yceypu (Bkaiodasi 03. XaHka) KpaiiHsasa GenHocThb
dayH BepxHeil M caMOi HHXKHeH yacreli GacceiiHa Amypa, a takxe
GacceitHa AMryHH.

Bonpoc o nponcxoxaennu dayubl Balikaabckoii o6aactu noJroe
BpeMms GObll MpeiMeTOM AHCKYcCHH (moapoGHbiii 0630p cm.: Crapo-
Goratos, 1970). Peskas o6oco6iaenHocTb sHaeMuuH0i dhayHb Baiikaaa
CBfi3aHa ¢ Tpemsi ABNeHHAMH. Bo-nepBbixX, ¢ BO3HHKHOBEeHHeM GaiKaJb-
CKO#H (hayHbl Ha OCHOBE CEBEPHOTO BAPHAHTA CHHOMHAHHCKOM H npexie
BCEr0 €€ MEe30JHMHHYECKHX 3/1eMeHTOB. Bo-BTOpBHIX, ¢ AJHTeNbHBIM
(BEPOSITHO, C KOHLA MHOUEHA) 3HAEMHUYECKHM Pa3BHTHEM B o3epax —
npeilecTBeHHHKax coppemennoro Balikana, uto npuBesio Kk o6pasopa-
HHIO MHOTOYHC/IEHHBIX «GYKeTOB» 6/H3KHX BHAOB. U, B-TpeTbHX, ¢ Bbi-
MHpAHHEM CHHOHHIHHCKONH dayHbl Bokpyr Baiikana u 3amenoli ee ua
BECbMa HECXOAHYI0 ¢ HeH maJjeapkTHyeckylo. Takum o6pasom, ecaw
B MHOUeHe GakiKa/lbcKash payHa B KAKOH-TO Mepe HANOMHHANa COBpeMeH-
Hylo KHTajiickylo (Maprtuucon, 1961; ITonosa, 1981), To HbiHE OHa CTO/B
o6ocobuieHa, YTo 3acYKHBAET BbIAEICHHS B CaMOCTOAITEJIbHYIO Ofu1acTh.

JlaHHble cucTeMaTHyecKoil GHoreorpadui, BbipaGoTaHHble B pam-
Kax naneoGHoreorpaHyeckux HCcJeA0BaHHE NpeacTaBAeHHS 06
HCTOpHH GOPMHPOBaHHSA (ayH, MO3BOJAIOT HA APEBHHX O3epax THNA
Baiikana u Ha oTnoxeHusx HCYE3HYBLIKUX 03€ep MpOocaeAnTb 00LIHe
3aKOHOMEPHOCTH CMeHbl (hayH KOHTHHEHTa/bHbLIX BogoeMoB. Ha Gosee
MOJIOZLIX TIOC/IEIEAHHKOBbIX 03epax MOXKHO NPOCAeIHTb npolecc hay-
HHCTHUECKOTO BOCCTAHOBJIEHHSH, MPOAOIKAIOIIHHACH H MOHBbIHE. DTanbl
npouecca B csere o6uiell KAPTHHBI pacceseHnst GpayHbl MOryT onpe-
AeJHTb 3TANHOCTbL B HCTOPHH 03ep.

Tpetnit Bo3MOXHBIf 300reorpaduueckuii MOAXOL 1a€T HAM SKOJIO-
ruyeckasi 6noreorpaus. To HanpaBieHHe OTIHYAETCH OT CHCTEMA-
THYeCKOH GHoreorpaduu npexkie BCEro TeM, UTO [ HEr0 BHJA TeM
BajKHee, 4eM OH B JaHHOM Mecre 0oOHJbHee (TOraa Kak /sl CHCTe-
MaTHYECKOH BCe BH/bl CIHCKA paBHoleHHb ). Hanpasaenue 3o npuue-
HUTEILHO K KOHTHHEHTA/JbHbIM BOAOEMAM [0 TMOCJAEIHEr0 BpPEeMeHH
OCTaBanoch Hepa3paboTaHHbIM, TeM 60Jiee YTO H JAHHBIE MO OGHJHIO
HMEJHCh JIUUb A/ OTPaHHYEHHOTO Kpyra BOAOeMOB.

Kapra (puc. 2) npeacrasasier co6oii NEePBYI0 MONLITKY 3KOJIOT0-
3ooreorpaduueckoro paiHoHHpoBaHusi cesepa EBpasuu Ha ocHoBe
aHa/i3a pacrnpocTpaHeHHsT IKOJIOro-300reorpadHUECKHX KOMIJIEKCOB
MOJJIIOCKOB H HX OTHOCHTe/bHOro oGuaus. [Tox skosoro-3ooreorpa-
(PHYECKHM KOMIJIEKCOM Mbl TOHHMAaeM COBOKYIHOCTb BHAOB, 3aHHMal0-
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WHX CXOAHbIe GHOTOMb H HMEIOLLHX eIHHbIH LIEHTP pacnpocTpaHeHHs.
TakuX KOMIJIEKCOB 10 MOJWIIOCKAM yAa/10Ch BbiEAHTb 69, uTO, OHAKO,
He 03HauaeT, uTo Aaxe M0 3TOH rpynne oHu ncuepnanl. U3 HuX K o3e-
paM NPHYPOUEHbl CAELYIOULHE:

1) cesepoeBpONeHCKHH paBHHHHbBIH GHUTOPHIBHBIH;

2) cesepoeBpONEACKHH paBHHHHbBIH JIMTOPeOdPHIbHbIHA;

3) cepepoeBpONEACKHH paBHHHHBIH JUMHOPH/IBHLIH KOMIIEKC
MSATKHX TPYHTOB;

4) cpeaH3eMHOMOPCKHH GUTOPHAbHBIA;

5) AyHaHCKO-NpHYEPHOMOPCKHil paauuuﬂo-ﬂuaxoropuuﬁ JIUTO-
peodHAbHbIH;

6) nynaﬁcxo-npnqepnomopcxuﬁ PABHHHHbIA DPEYHOH KOMIMJIEKC
MATKHX TPYHTOB;

7) nepeaHea3HaTCKHH npeAropHbii dHUTODHIbHBI;

8) nepeaHea3sHaTCKHH npeAropHbii JNHTOPEOdHIbHbBIA;

9) nepeaHea3HaTCKHM NpeAropHbii 03epHO-PEYHOH KOMIIEKC
MAFKHX TPYHTOB;

10) Ka3axcTaHCKHM raJo(uAbHbIH;

11) ueHTpaibHOA3HATCKHA rOpHO-TIPeAropHbIH dUTODHABLHBIH;

12) corauickui npeAropHbii 03epHO-PEYHONH KOMMJIEKC MHATKHX
rPYHTOB;

13) 10KHOTALKHKCKHH raao@uabHbIH;

14) 3amasHOMOHIOJNbCKHH duTodUABHBIH;

15) BOCTOUHOCHGHPCKHI npeAropHbii duTOPHABLHDIH;

16) BOCTOUHOCHOHPCKHI npeAropHbiil 03epHbIH KOMIIEKC MSATKHX
TPYHTOB;

17) KOJIBIMCKO-KaMuaTCKHil FOpPHO-NPeAropHbii duTODHIBHBIH;

18) aHaabIpCKHil GHTODHNbHBIR;

19) OXPHACKHH KOMIIEKC TBEPAbIX TPYHTOB;

20) OXPHMACKHH KOMIUIEKC MSATKHX TPYHTOB,

21) ansicKHHCKHR GHUTOPHABHBIH;

22) aneyTcKO-KaMuaTCKHH 03epHO-PEYHON  KOMIIEKC MATKHX
TPYHTOB;

23) aMypcKO-MPHMOPCKHI paBHHHHBIH PUTODHAbHBIH;

24) amypcKHil paBHHHHBIN 03epHO-PeYHOH KOMIIEKC MATKHX
TPYHTOB;

25) NpHUMOPCKUH paBHHHHbBIHA 03ePHO-PEYHOH KOMIIEKC MArKHX
TPYHTOB;

26) KypHJIbCKHH PUTOPHABLHBIH;

27) KypHIO-ANOHCKHH npeAropHbii 03epHO-PeyHOH KOMILIEKC MAr-
KHX TPYHTOB;

28)" WHAHACKHH PHTOPHAbHBIH;

29) wxHOGaNKaIbCKHIl npuGpeKHbIHA JUTOGUIBLHBIH;

30) ceepobaiikanbCKHil npuOpexHbii AUTO(HIbHBLH;

31) 0KHOGaiKaIbCKHH npHGpexHbli ncaMmModHIbHbIHA;

32) cepepoGaiKa/bCKHH npHGpeX Hblil ncaMMoQHIbHBIA;

33) 10KHOBANKANbCKHH aprunnnrocpunbuuﬁ;

34) ceBepoGaiiKanbCKHil aprunIHTOOHbHBIN;

35) GafiKaJbCKHil rAy6GHHHbIH;

36) NOHTOKACMHIACKHH peoduIbHbIA KOMMIEKC TBEPAbIX FPYHTOB.
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OcTtanbHble KOMIJEKCbl, He NepevyHC/]eHHble Bbille, MPHYPOUEHbI
K NPOTOYHbIM H MEJKHM BOJ0OeMaM.

PacnpocTpaHeHHe KOMMJIEKCOB MOAYHHEHO 4 OCHOBHBIM GHOreo-
rpaHyecKHM 3aKOHaM — LIHPOTHOH 30HAJBHOCTH, GHOJIOTHYECKOH aHTH-
MEepHH (MPOfIBJASIETCH Y HAC yaile B BHIE CEKTOPHOCTH pacmnpocTpa-
Heenss — EmenbsinoB, 1974), BepTHKaJbHOH 30HAJBLHOCTH (MOSICHO-
CTH) H NPOBHHIHANbHOCTH (moapo6GHee 06 3THX 3akoHax cm.: Crapo-
6oratos, 1970). Tak, cesepoeBpomeHcKHi paBHHHHBIH JHMHODH/Ib-
HblHl KOMMJIEKC MPHYpPOYeH K 30HAM Taiiru, CMeUulaHHbiX H JIHCTBEHHbBIX
JIECOB, a4 Ha IOT 3aXOAMT JHIIbL MO HHTEP3OHAJbHBIM JaHawadTam
peuHblXx 1n0JHH. BocTounocubupckuii npearopHeli  QHTOGHIBHBIH
KOMILJIEKC MPHYPOYEH K XOJOJHbIM BOJOEMaM Taex HOH 30HLI, MPeHUMy-
IIeCTBEHHO K 30He paclpocTpaHeHusi BeyHo#l Mep3aoTbl. Kpome Toro,
OH B KaKoi-To Mepe H3beraeT paBHHH H MPHYPOYEH K MOACY HH3KOTO-
puii. Tlono6uble npumMepbl MOMHO Obl10 Obl APOACANKHTb, HO SICHO,
YTO YeTbipe YMOMSHYTBIX Bblllle 3aKOHA YeTKO OnpeessiioT NpUHaj-
JIEXKHOCTh OCHOBHOTO siIpa KOMIJIEKCA K ONpeJe/IeHHOMY BhIJeay HJH
rpyIiNe CME>HbIX BbiJEJOB.

[1pu B3rasze Ha KapTy (puc. 2), a 0COGEHHO MPH COMOCTABIECHHH
ee ¢ npejbiAyLledl kapToi (puc. 1), 6pocaercs B rajasa, 4yTo 3a npeje-

Puc. 2. Jkonoro-3ooreorpadHuyeckoe paHOHHPOBaHHE KOHTHHEHTAJABHBIX BOJOEMOB Ce-
cepepa EBpasnn Ha OCHOBE pacmpoCTPaHEHHS KOMILJIEKCOB MOJLIIOCKOB.

O6o3HaueHHe rpaHKll TO Xe, YTo H Ha pHC. |.

Maneapktuueckan o6GaacTtse. Cesepoerponeiicko-3ananHocuOKpcKan paBHHH-
Has nopoGaactb. [TpoBuH KU | — CeBepoeBponefickad TyHaposasi, 2 — QeHHOCKaHAH-
HaBckas TaexHan, 3 — Baatuiickan neckas, 4 — 3anagHoesponefickas aecHas, 5 — JlyHalickas
crenHas, 6 — Jluenposcko-/Inectposckas JnecHas, 7 — CeBeponpHYEpPHOMOPCKAs CTeNHas,
8 — CesepoBocTouHoeBponedckas TtaexHuas, 9 — [lewopckas Taexnasn, [0 — llenTpaasHo-
BocTOYHOeBponeHckasn aeeHas, // — lOro-soctouroesponefickan crennas, /2 — Tlpukacnuil-
cKasi noaynycteinbas, 13 — Boabmekaskasckas ropuas, [4 — SImano-Tafimblpckas TYHApPOBas,
15 — O6ckan Taewuas, [6 — O6Gcko-Hpreimckas necuas, [7 — Kasaxcrawckas crenHas,
18 — Typauo-Ilpnapanbckas nycThiHHAs.

Cpenusemuomopckas cy6rponuyeckas nopobaacte. [TpoBu Huwuu: [9— [Nupeneiicko-
Marpedckan cy6rponuueckas, 20 — Annenunckas cy6Tponuueckas, 2/ — Jlunapckaa cy6Tpo-
nuueckan, 22 — Jreficko-l0xHonpuuepHoMopekan cy6rponuueckas, 23 — Boctouxocpenk-
3eMHOMOpcKaa cy6rponuyeckan, 24 — HpaHno-Auwartoauiickas ropHo-crennas, 25 — Fupkau-
cKasi cyxoctenHas, 26 — Meconoramckas oasucuas, 27 — Komeraarckas ropeas, 28 —
BocTouHOHPaHCKAA MYCTHIHHAS.

Uenrtpanbhoasuarckas ropHo-npearopuas nopobaacts. [Tposuuuuu: 29— Corauii-
ckan oasucHas, 30 — [Npubanxawckas noaynycreinuas, 3/ — [Mamupo-TAHbwakwscKas ropHas,
32 — Tuberckan ropuo-nycTeiHHas, 33 — llenTpaabHoMoHroabcKas crennas, 34 — Tapum-
cko-lOxHoroGuiickas nyctoiHHas, 35 — lladgamckas ropuo-ctenHas, 36 — BocToynoTHGer-
CKas ropHas.

BocrounocuGupckas ropno-taexuas mnomoGaacte. [Iposuuuun: 37 — Ennceiickan
Taexnan, 38 — Cesepocubupckan TyHapopas, 39 — CpennecHGHpcKas ropHo-raexHas, 40 —
flkyrckas octenHennasi, 4/ — Antae-Casinckas ropras, 42 — 3aGaiikaneckasn TaexHas, 43 —
3anaanomourONbCKan ropHo-crenxas, 44 — fno-Koammckas ropuo-tynaposas, 45 — Yykot-
ckasi TyHaposasi, 46 — Amaamipckaa tyuapoBasn, 47 — Kamuartckas ropuo-lecuas, 48 —
Oxotckaa Ttaexuasn, 49 — Yacko-Tyrypckas Ttaexuas, 50 — CeBepocaxaiHHCKas TaemHas.

CuHownauiickan o6aacTtb AMypo-)KeinToMOpCcKas HH3KOrODHO-PABHHHHAS NOA-
obnacte. [TpoBuH LUK 5] — Bepxueamypckas crennas, 52 — Amypckas aecHas, 53 —
Ipumopckas JecHas.

Caxanuno-Xouciofickas ropuas octposras nopoGaacte. [T posuuuu u: 5§54 — Caxanuno-
Xokkafinckan snecnas, 55 — XoucwoHckasa cyOTpoiHyecKas.

Hupo-Manaiickans Tponuueckas nopobaacte. [Ipoerununu: 56 — PuabMenackas ny-
cToiiHan, 57 — Huackan Gaszucuas.

Padiounposanne Baiikanbckoi u [Montokacnuiickod obnacteit He nNpHBEAEHO.
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JIaMH 30HbBl BO3JEHCTBHA JIeJHHKA H BOJ, 06Pa30BaBILUHXCA NMPH €ro
TasiHHH, rPaHHLbI BbIAeJ0B B 06eHX cHCTeMax paioHHPOBAHHA COBNa-
NAl0T HJAH MOYTH coBnajatwT. HanpoTus, Ha OCHOBHOH TeppPHTOPHH,
NnoABepriueics BJAHAHHIO OJIeleHeHHS! HJH MO MeHblleHd Mepe cepbes-
Horo noxosnonaHus (Hanpumep, CHOGUpPDL), rPaHHLbBI PE3KO PacXOASTCH.
TyT B noanyio mepy nposiBisieTcs 30Ha bHbIH XapaKTep pacnpocTpaHe-
HHA KOMIJIEKCOB, a TaKKe [eACTBHE Ha HHX OCTaJbHbIX OCHOBHbIX
6uoreorpa)HyecKHX 3aKOHOB.

[Tpn aHanKu3e HCTOpPHH O3ep NaHHbIE 3KoJOrHyecKoi 6uoreorpaduu
MOTYT Cepbe3HO MOMOYb MPH PEKOHCTPYKLUHH KaK 3KOJIOrHYecKOH Xa-
PaKTepHCTHKH 03ep, TaK M COOTHOLIEHHS WX C OKPYKAIOLLUMH Ha3eM-
HbiMH Janawadramu. Hanpumep, ozepa, o6pasosaslinecs Ha cesepe
Bocrounoii EBponbl B rosoueHe mnoc/ie TasiHHA JeJHHKA, B NepBYi0
oyepeab 3aCeATHCh CEBEPOeBPONeHCKHM JHTOPEODHIBHBIM KOMIIeK-
com (npeacrasuteab Ancylus [luviatilis), oTMeuaBILHM HX OJIHrO-
Tpopuyio ¢a3y. [losnHee Gosee BocTOYHBIE H3 HHX o6oraulaauchb
npeacTaBHTESMH BOCTOYHOCHOUPCKOro NPeAropHoro GUTOGHILHOrO
KOMMJeKca (MpH MOSIBJEHHH PACTHTEJNbHOCTH Y GeperoB) M BOCTOUYHO-
CHOHPCKOro NperopHoro 03epHOro KOMIJIeKca MArkux rpyiros. [lanee
(a B Gosnee 3amagHbIX paloHax cpa3y Xe 3a MNOfBJEHHEM pacTH-
TeJbHOCTH) B NpHOGpexbe HaYHHA JOMHHHPOBATH CEBEPOEBPONEHCKHH
paBHHHHbIH PHTOPHABHBIA KOMMJEKC.

B Gonee 10KHbIX paiioHax, rae ¢GOpMHpOBaJHCh APYrHe 30Hbl Ha-
3eMHOH pacTHTeJbHOCTH, CMeHa KoMmmJjiekcoB Gblia uHoi. Hanpumep,
B pa3Hble OTpe3KH nJeicrouena suabl Corbiculina tibefensis u C. fer-
ganensis noXoaMaH no GaccediHy Hprblwia BniOTH A0 ycTbA 3TOH
pekn. Cefivac B a3uatckoit yacth CCCP oHHM BCTpeyaioTcsi TOJIBKO
B GacceiiHax Ceipaapbu W AMynapbH; Kpome TOro, cy6¢occHIbHble
pakoBHHbl (6bITb MOXKeT, HaHAyTcs W KHBble 0co6H) BCTpeyaloTcs
B Gacceiinax Uy, Tanaca u pek [lpu6anxawba. OyeBHaHO, 4TO pac-
NpocTpaHeHHe TaeXHOH 30Hbl H CBA3aHHOE C HHM CHJIbHOE MOJAKHCIe-
HHE H YMeHblLIeHHe MHHepa/lH3alliH BOJ OTPHLATEJNbHO CKa3aJoch Ha
pacnpocTpaHeHHe 3THX BHIOB.

[TonBoas HTOrH H3/710XKEHHOMY Bbillle, CJAeAyeT NOAYEPKHYThb, 4YTO
MEeX/y aHa/JH30M HCTOPHH 03ep H HCTOpHYecKoH GHoreorpadgHei ecThb
ray6okas cBsizb H B3aumojedicTBHe. Bce HanpaBaeHua Guoreorpaduu
B HX HCTOPHYECKOM acrneKkTe MOryT AaTh OUeHb MHOTOE A1 MOHHMAaHHA
HCTOPHH 03ep, a ycnexH B 06/1aCTH H3YUeHHs] HCTOPHH 03ep MOMOraioT
MOHAThL MpOUecChl CTAHOBJAEHHA HX (ayHbl H ¢Jopbl.
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Fnasasb

MOJIE3HBIE HCKOMAEMBIE,
POPMHPYIOLLHECS B O3EPAX

3HaHHe UCTOPHH 03ep o6/eryaeT MOHCKH H PA3BEAKY M0€3-
HBIX HCKOMaeMbIX, KOTOPbie POPMHPOBANHCH B APEBHHX H COBPEMEHHbIX
o3epax. C 03epHbIMH OT/IOKEHHAMH CBA3aHbl MHOTHE BHAbI MOJE3HbIX
HekonaeMbiX. Oprannyeckoe BelLeCTBO, KOTOPOE HAKAMIHBAIOCH B OT-

ST

KOHKpELLHH, BCTPeYalolllHecs Ha [He o3ep Kapeiuu, cayKuiu colpbem
ANsl HeGOJIbLIMX METalyprHyecKHX 3aBoos. B wacrtosiee Bpems
0CcoGeHHO 6oablloe 3HAUYEHHEe HMEIOT YeTbipe BH/A MOJe3HbIX HCKOMa-
¥ EMbIX, KOTOpble MPOA0/KAIT GOPMHPOBATHCH HJAH (HOPMHPOBAIHCDH
i B HEAaBHEM reo0JOrHYecKOM MPOUIIOM B OYeHb MHOIHX O3epax. JT1o
canponenb, 03epHasi H3BECTb, AHATOMHT H O3€pHbLIE COJIH.

‘ Bbiwe yxe 6bl10 CKa3aHo O TOM BHHMaHHM, KOTOPOE YAeJASA0CH
HCMO/Ib30BaHHIO canponesst 6YKBaJAbHO C MepPBbIX MECAUEB CYILeCcTBO-
Bauusi Coserckoit Baactu. K Hacrosimemy Bpemens noapoGHo paspa-
GOTaHBl METOAbl MOMCKA H Pa3BEAKH MECTOPONKIACHHIl camnponensi H
TEXHHYECKHEe MpHeMbl ero 106biu. [Togpo6HO H3yuenn Takke BO3-
- MOXKHOCTH IIPHMEHEHHSA Canpones B Ka4ecTBe y100PeHHs, MOAKOPMKH
o AJSl CKOTA H MTHUbI, B Je4eOHbIX W APYIHUX LeasX.

Canponenb o6pasyercst Ha AHe NPECHbIX 03P H3 OCTATKOB MJaHK-
TOHHBIX M GEHTOCHBIX OPraHU3MOB, KOTOPbIE MOABEPralOTCs AHAreHe3y
MIpH y4acTHH MHKPOOPraHu3mMoB. Beuay Toro, 4To B BEpXHHX rOPH3OH-
Tax WJIOBOH TOJILLH BO3HUKAIOT Ge3KHCJIOTHbIE (aHa3poGHbIe) YCA0BHS,
AHareHe3 He NPHBOAHT K MOJHOMY Pa3ioXKeHHIO OPraHHYecKOro Be-
LecTBa, COAePKAULIErocs B MJIAHKTOHE H GEHTOCe; 4acTb ero nocre-
feHHO HaKanauBaeTcs Ha AHe o3ep (Kasakos, 1950). B cocras canpo-
NS BXOAST TaKKe TePPHreHHble OCalKH — necyaHble, ajJeBPHTOBbIE
H [VIHHHCTBIE YaCTHUBI, MOMAAdioWHe B 03€pa H3 PeK H PyuybeB H
06pasyiouLnecs NpH pasmbiBe GEpPeros, a TakKe XeMOreHHbIe 0CANKH,
r71aBHbIM 06pa30M O3epHasi H3BECTh.

Osepuble 0T/I0/KEHHA HA3BIBAIOTCA CANpONeneM, ecan copepKaHHe
B HHX OpraHHyeCKoOro BellecTBa J0CTATOYHO BeaHKo. CoGCTBEHHO
canponesb coaepKuT 6osee 50 % opraunueckoro seutecrsa. Ecau ero
Goabwe 10—15 % (Ho menbwe 50 %), o3epHble OTIOKEHHS HA3bi-
BalTcs canponesem, o6eHEHHbIM OpraHH4eckum seutectsoM. Muoraa
HX Ha3bIBAJH TaKxKe Canp NeJHTaMH, HO Temepb 3TOT TEPMHH MOUYTH
He ynoTpebasercs.

Canponenb BcTpeuaeTcsi He TOABKO B COBPEMEHHbIX o3epax, HO
H B TOPAHHKAX, HA MECTE KOTOPBIX CYILECTBOBANH 03€Pa B HELABHEM
reosornyeckoM mpowaom. Tam ou o6pasyeT ropusOHTBI W JHH3bI,
HaxoaslHecs noa ToppsHoi 3anexbio. Hepeako canponens noactu-

j: JIOKEHHAX JPEBHHX 03ep, a 3aTeM MOABEpPrasoch AHareHesy, 1ao
& HAa4aa0 MHOTMM MECTOPOXK/AEHHAM TOPIOYHX CJAaHUEeB, HePTH H rasa.
3 C o3epamy cB3aHbl TaKKe MECTOPOKICHHA OCAMOUHLIX KEJe3HBIX
M MapravueBbiX pya, POCCHIMHLIE MECTOPOKACHHS, 3aJ€KH H3BECTHS-
& KOB, MmepreJei, neckos u raun. Eue Henasno kenesomapramiesble
gy

L
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JIal0T MaJfoMOlILHbIe NPOCJAOHKH Topda, KoTopbie chopMHPOBANHCH
A0 BO3HHKHOBEHHSA 03€PHOH KOTJIOBHHBLI HIH 0 TOTO, KaK OHa Obiaa
3anoJjiHeHa BOLOH.

Bce mecTopoxaenus canponeasi, HMeUIHe NPAKTHUECKOE 3Haye-
HHe, 00pa3oBajHCh B TOJOLEHE — HA MPOTAKEHHH MOCJAEAHHX
10 thic. et (Kopas, 1960; Heitwranr, 1964; Bpakw, 1971; JKupkos,
1983a). B Tex HeMHOrHx o3epax, KOTOpble CYILIECTBOBAJIH BO BpemMs
BaJIaHCKOro OJeJCHEHHS], Canponeab He OTAaraacs. 3alexu canpo-
TeJisi MeKJIEAHHKOBbBIX 03ep BCTpeuyaloTess peako. Boaee apesune ca-
nponejid NpeBpaTHJNCH, KaK MPaBH/IO, B FOPIOYHE CJAAHILBL.

MouHoceTb canponeas o6bI4HO He npesbiwaer 10 M, HO B OT1eb-
HbIX cay4asx GbiBaeT ropasno Goabuie. Pekopanyio MoitHocTh (40 m)
canponejab WMmeer B 03. Comuno fpocnasckoil obnactu (Heiiwraar
H Ap., 1965). 3anacwi canponeasi orpomusbl. Tak, 8 03. Hepo Slpocaas-
CKOH 06/1acTH OHH aoctHraiT 270 mau. T., B Yyxaomckom osepe
Kocrpomckoii o61actn — 140 man. 7. [To aaneko He NOJHBIM AaHHBIM,
o6utne 3anacel canponans 8 CCCP cocraasior okono 120 mapa. .
(Heftiwranr, 1964).

Canponeab o61a1aeT KOMJIOHAHOA CTPYKTYPOH H B eCTECTBEHHOM
COCTOAHHH HMEeT O4eHb BLICOKYIO BJaaxkKHocTb (60—97 % ). Ou men-
JIEHHO COXHEeT, HO, BbICOXHYB, BHOBb HE HAMOKA4eT, a CTaHOBHTCS
A0BOJIbHO TBepAbIM. [IpH npomMopaKHBaHUH, 0AHAKO, canponeab pas-
PBIXJIFIETCS W M0C/e OTTAHBAHHS COXHET ropasfo GeicTpee.

Canponeab siBasieTcsi LEHHBLIM Oprannyeckum yao6pernem (Tomun,
®omuu, 1964; Cmupros A. B., 1965; Jlonorko, 1978; Bykau, 1983).
[lronopoane KHCABIX MOYB OCOGEHHO CHJABHO MOBBILIAET H3BECTKO-
BHCTBIA canpomne/b, KOTOPbIH OGbIYHO COAEPKHT TakkKe GOJAbLIOE
KosHuecTBo ochopa u asora. [locaeanuii, o4HaKO, HAXOAUTCS B MaJI0
AOCTYNHBIX AIA pacTenuit gopmax. Buecenue canponeas yayuuaer
CTPYKTYpy noussl. HauGoabiunii s et naer npumenenue canpornes
B CMECH C APYrHMH OPraHHYECKHMH H MHHEPaJbHbIMH yA0GPEHHSAMH.
Ha rexrap sHocutcs 10 150 T canponeas. KonkperHsie ocoGeHHocTH
NPHMEHEHHS camnpore/eid 3aBHCAT OT HMX COCTaBa W CBONCTB, OT
0COGEHHOCTEH MOUB, OT CENbCKOXO3AHCTBEHHBIX KYJbTYD, YPOKANHHOCTD
KOTOPBIX [10J126Ha GbITb MOBBILLIEHA, H OT 3KOHOMHYECKHX MoKa3saTeseil
A0GLIYH W TPAHCMOPTHPOBKH canponeasi. [asi pelleHusi Bcex 3THX
BOMPOCOB HEOGXOAMMO TECHOE COTPYAHHYECTBO MEKAY O3epoBesaMH
H arpoHOMaMH.

Hpyroi 06.1acTbI0 MPHMEHEHHsI CANPONeNs SIBJASETCS ero HCModb-
30BaHHE B KayecTBe [OAKOPMKH CeIbCKOXO3SHCTBEHHBIX AHBOTHBIX
(CykaueB u ap., 1943). Bb10 10Ka3aHO MOJOKHTENbHOE BJAHSHHE
canpornens Ha MOJOYHYIO MPOAYKTHBHOCTb KOPOB W IPHBECHl CBHHEH.
Canponenb Hawen npuMeHenne Takke B BeTepurapui (CoaaaTeHKoB,
1976).

Canponeab HenoabayeTcs B KadecTse JdedeGHLIX rps3eil NpH Tepa-
MHH PEBMATH3Ma, KOXKHbIX 3260 1eBaHHil H BOCMA/HTEbHbIX Mpolec-
coB. BaxHoe 3Hauenne MOXKeT UMETb TAKXKe MPHMEHeHHe canpomness
B KaYecTBE XHMHYECKOrO ChIPbsi MPH NPOU3BOACTBE HEKOTOPLIX BHAOB
CTPOHTE/IbHBIX MATEPHAJIOB, A/15l H3TOTOBJIEHHS JHTEHHBIX GOPM U a5
MHOTHX APYrHX Leael.
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Hau6onee sppextusro canponeab 106bIBaeTCs CPEACTBAMH IHAPO-
MEXaHH3aUHH. C OMOLULBI0 3eMJIecoCHbIX CHApSIL0B canpomnenb pas-
PLIXJIAETCH, 3aCACHIBAETCA BMECTE C BOMOH H M0 HANOpPHLIM Tpy6o-
POBOLAM TPAHCMOPTHPYETCHA Ha 3HAYHTebHble paccTosHus. Camnpo-
feJb MOJKET N0AaBATLCH HEMOCPEACTBEHHO HA yA0GpsieMble MoJs HJIH
B OTCTOHHHKH, OTKyla OH focJje NMPOMEP3aHUA H CYUIKH BBIBO3HTCH
HAa3eMHbIM TPAHCMOPTOM.

B nocaenuee Bpems k menosbsosanuio Canpoiessi BHOBb MpHBJIe-
KAaeTcs camoe cepbesHoe BHHMawne (Kosnos, Mesabnukos, 1984).
B ueHtpanbHoii npecce cepbesHoli KPHTHKE MOABEPrHYT MPOEKTHBIit
HHCTHTYT «MOCTHNPOBOAX03», KOTOPHBIH, cocTasss MPOEKT MeaHopa-
LLHH 3EMEJIBHBIX YroAHiH Ha noGepexbe 03. Hepo, He npeaycMoTpen
HCTIOIb30OBAHHA Canpomnensi, UTo NPUBENO K CHHKEHHIO YPOXKaHHOCTH
JYKa W LLHKODHA H K HEepallHOHAJbHOMY HCIOJb30BAHUIO OFPOMHbIX
KanuTaoBl0KeHHA. JKeneprHas noakomuccus Focnaana CCCP yKa-
3a1a Ha HEOGXOMHMOCTb YUecTh B MPOEKTHLIX pPa3paboTKax BbICOKYI0
IKOHOMHUECKYIO SPPEKTHBHOCTD PHMEHEHHSI CANPONesi B CeabCKOM
Xo3sicTBe.

Cheyet OTMETHTB, 4TO 06 BIYHO NpH 100bIYE NOJEe3HBIX HCKOMAeMbIX
BO3HHUKAIOT HEGIArONpHATHbIE H3MEHEHHsl OKpyKaioluel Cpebl.
Ho ynanenue canponens co nxa 03€ePHOH KOTJIOBHHBI He yXyallaer,
4 3HAUHTENbHO yayqliaer cocTosiHde osepa (Jlonotko, 1978). U3 au-
CTPOGHOro HIH 3BTPODHOrO OHO MOXKET MPeBpaTHTHCS B Me30TpodHoe
H JlaXKe 0JHroTPOo(HOe. ITO O4YEHb BAKHO NS LeJeH BOLOCHAGKEHHS
H HCMO/b30BAHHA 03€P B KAYECTBE MECT OT/AbIXA.

Zlpyrum nosie3nbiM HcKonaembim, KOTOpOe (hopMHPOBAJIOCHL B 03e-
pax, siBasieTca o3epras ussectb (Baprow, 1976). B nactosuee Bpems
OHa OT/1araeTcsi TONLKO B O4eHb HeMHOrHX o3epax. Hau6onee Xxapak-
TEpHa H3BECTh /IS OTNOKEHHH GopeanbHoro Bospacta (8—9 Teic. a. H.).
B Gosiee Mo0ABIX OTAOKEHHSIX OHA BCTPEUYAETCsi pexke. ITO CBA3AHO
C TEM, 4TO BO BPeMs OJIEJlCHEHHS! B COCTABE MOPEHHBIX OTJOXKEHHil
H B [I0YBAX HAKANIMBAJIHCh Kap6oHaThl. B no3aHeneannkosoe Bpems,
KOra 6bi1a WHPOKO PAacHpOCTPAHEHd MHOTOJIETHSIS Mep3/10Ta, a KJH-
MaT Gbli XOJOAHBIM H CYXHM, KapGOHAThI OCTABAIHCH B OTJIOMKEHHAX.
Tonbko B annepese o wauaanu MoCcTynaTs B OTAe]bHbie O3epa.
B Gopeane nocae rasuus muorosereii MEpP3JIOThl H HAYala aKTHBHOI
UHPKYJIALUHH NOA3EMHBIX BOJA KaPGOHATLI MHIPHPOBAIH H OTJATATHChH
B o3epax. B tex cayuasx, koraa sanach KapGoHAaTOB B OTJIOKEHHAX
GblH 10CTATOYHO BENHKH, HX HAKOMJICHHE B 03epax NpoaoJaKanoch
H nocae Gopeasa. Ho B GoabwuHcTBe Clly4aeB 3TH 3anacbl CKOpo
OKa3biBaTHCh HCUEPNAHHBIMH H OTJIOKEHHE 03epPHOH H3BeCTH npekpa-
waJnock. B coctas o3epHoit H3BeCTH BXOAAT Kak XeMOreHHble 0CalKH,
TaK H OCAaLKH OPraHHYECKOro MPOHCXOKACHHSA: PAKOBHHBI MOJJIOCKOB
H OCTPAKOL, OCTATKH XapoBLIX BOAOPOCAEH H .

Caon o3epHoit uaBecTH, kak MPAaBHJIO, NOACTHAAIOTCH MHHEpPalb-
HLIMH HIaMH, a WHOraa npocaodkamu Topda, M MEePEeKPhIBAIOTCS
canponeneM, HepelKO H3BECTKOBLIM. 3anachl 03€PHOH H3BECTH OYeHB
BeNHKH. Tonbko B eBponeickoil uacTw CCCP, no naneko He NOJHbIM
AaHHbIM, BbLISIBJEHO GOJiee MOJYTOPa THICAY MECTOPOXKACHHMIl ¢ 3ama-

caMH okoao 250 man. M3
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OCHOBHBIM HanpasJ/JeHHeM MPHMEHEeHHS 03€PHOH H3BECTH FABJACTCH
H3BECTKOBaHHe KHCAbIX mouB. MmMeHHO B 061aCTH HX pacnpoCTpaHeHHs
HAXOASATCA MecTopoxaeHusi u3BecTH. Ee noctaska Ha noas ve tpeGyer
6ObLINX TPAHCTIOPTHBIX 3aTPaT. B mouBy BHOCHTCA OT 5 10 9 T H3BECTH
Ha rektap, uTo oGecneunBaeT 3HAYUTEbHYIO MPUGABKY ypoXKas B Te-
yeHHe necATH H Goaee JeT.

TpeTbHM BHAOM O3€PHBIX MOJE3HBIX HCKOMAEMbIX ABJATCH AHATO-
MHTBI, KOTOpble 06pa3yloTcsi B IPECHbIX 03epax B pe3y/abTaTe OT/I0XKe-
HHS KPeMHHEBbIX CKeJeTOB AHAaTOMOBbIX Bonopocaei. HanGosee no-
npo6HO u3yueHbl auatomuThl Koabckoro nosyoctposa ([Topeuxnit u
ap., 1934), Bo MHOrHX O3epax KOTOPOro AHaTOMOBbie MpeobaanaioT
B COCTaBe IJIaHKTOHA H GeHToca; MPH 3TOM B 03epa MOCTynaer 10-
BOJIbHO MaJl0 TEPPHTeHHbIX YacTHLL. [IMAaTOMHTH BCTPEUAOTCH TAKKe
BO MHOTHX ApVrHX pafioHax. B nocaennee Bpems OTpOMHblE MeCTO-
POXKIEHHS] AHATOMHTOB OTKPbITbl B JPEBHHX O3€PHBIX OTJOKEHHSX
3ananunoit Cu6upu (Hecrepos, 1984). HMx o6uike 3amacbl TOIbKO
8 Tiomenckoit o6aactu npessiaoT 500 TpuaIHOHOB KyGomeTpoB (!).

JIHaTOMHTBI HCIMOJB3VIOTCS [MPH MPOH3BOACTBE LEMEHTA, KHpNHYA
M APYFHX CTPOMTEJbHBIX MaTepHa/nos. Kupnuu v CTEHOBble MaHeH
M3 NMATOMHTA HMEIOT OYeHb MaJjbli yaesbHblii Bec, uTO ObJerdyaer
CTPOHMTE/bHbIE KOHCTPYKIIHH, H O4YeHb €260 NPONyCcKaioT Tenao0 H 3BYK.
JIMaTOMHTBL HCTIONB3YIOTCS TaKKe B KayecTse (HABTPOB H MOTJOTH-
Tesieil (aacop6eHTOB) AJist IPOH3BOACTBA XKHIKOrO CTeK/aa, Kak abpa-
3UBHBIH MaTepHa W /sl MHOTHX APYrUX ueneil. B 6anxkailuiue roasl
CTABUTCHA 3ajaua pPe3ko YBeJHUYHTb HCNO/Jb30BAHHE THATOMHTOB.

HakoHell, Ba)HeHUIHMU MECTOPOKACHHSAMH MOJIe3HBIX HCKOMAeMbl X
SBJASIOTCA O3epHble CcoJsiHble MecTopoxaeHus ([l3enc-JIlutoBekui,
1968). [TouTH BCe OHH PACTOJOMNKEHB B aPHAHOH 30HE H HMEIOT roJio-
uenoBblit Bozpact. Tonbko B CeepHom [Ipukacnuu pacnosioxeHHble
B6JIM3H CONAHBIX KYNOJOB IEPMCKOro Bo3pacTa o3epa abToH, backyH-
yak, Mugep W apyrde HMelOT MOUIHbIE COJISIHble 3a/1eXH, KOTOpble
Hauaad (GOPMHPOBATHCA B TJIEHCTOIEHE; O3epHblE OTI0KEHHS Tam
nepec/anBaioTCs OTOKEHHAMH KaCMHHCKHX TPaHCTPeCCHH.

Pa3nuualoT NpHMOPCKHE H KOHTHHEHTaJbHble COJsiHble oO3epa.
[lepBbie U3 HUX 00pa3oBadHCh, Kak npasuio, 4—6 Tbic. JeT Hasan,
KOrla ypOBeHb O<eaHa JOCTHI COBPEMEHHOrO MOJOXKEHHA H KOCbl H
nepechii OTAENHIH OT MOPA HEKOTOpbie 3a/HBbl. B 3TH o3epa nocty-
NalT Kak MOpPCKHe BOALL (MyTeM (HIbTPAaLHK), TAK H BOAbl KOHTHHEH-
TaABHOrO CTOKa. B KOHTHHEHTaJbHble 03€pa MOPCKHE BO/bl HE MPOHH-
KaloT. Bozbl, noctynusiiKe B 03epa, HCNapsOTCH, COJH XKe Fol OT roja
HakanJaupaloTca. MHoruwe osepa B pe3yabTare 3TOro CTajH camo-
0CafOYHBIMH, @ B UX KOTJOBHHAX HAKOM LJIMCh CJIOH COJIEH MOULHOCTbIO
B JECATKH, a AAf ynomuuaswuxcsi Bbiwe o3ep Cesepnoro [lpu-
Kacnusi — gaxe B coTHH merTpHB. [lo mepe pocra MHUHepaau3aLHH
cHayaJa oTqarailorces KapOoHaTbl, 3aTeM CcyJab(aTbl H HAKOHeL XJO-
puabl. O6GbIYHO cHayana OT/IaraeTcs KaJbUHMT (KapOoHAT KaJbLHA),
3aTeM THIIC, TaJHT, MNCOMHT M rekcaruapat (dopmbl cyabdara mar-
HHS1), CHIbBHHHT W KapHaJMT H HakoHel OHlodUT (oAHa H3 dopm
XJIOpHAA MAarHHs).
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W3 coasubix o3ep A00biBaeTcst 3HAYMTeNbHAs 4YacTb MHLIEBOH
mosapeunoﬁ conu. [ToBapexHasi conb (rajHT) LIKPOKO NMPHMEHsIETCsl
B XHMMUYECKOH W JAPYrHX OTpacisax mnpombiwiedHocTd. B osepax
':nodunam'r TaKKe runc, MHpabequT, TEeHapAHT, COLY, KaJHeBble COJH,
aruuii, 6op, 6poM M APYrHe COJIH.

3HaHHe 3aKOHOMEPHOCTeH HCTOPHH O3ep MoMoraeTt MOWCKY H pas-
‘BelKe KaK Mepeuuc/eHHblX Bbllle, TaK H MHOTHX [PYrHX MOJ€3HbIX
HCKOnaeMblX, GOPMHPYIOLULHXCA B 03epax.
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acre Il

METO/lbl HBYYEHHUSA
HCTOPHH O3EP

BBELEHHE

Hctopus o3ep usyuaercs ¢ nomoubio weaoro pAda MeTonos,
MHOrHE H3 KOTOPBIX NPHMEHSIOTCA TaKkKe B APYrux HayuHbIX IHCLHI-
AuHaxX. [Lns npeaBapUTeIbHOrO 3HAKOMCTBA ¢ 03€pPHbIMH KOTJIOBHHAMH
HCMIONb3YIOTCH  Ie0/IOrHYeCcKHe W reoMOop(hoJorHuecKue MatepUaJbl.
Caenenus o peavede 1Ha O3€p H MOULHOCTH O3€pPHLIX OTJOKEHHII 1aeT
aKyCTHUECKOE 30HAHPOBaHHeE,

Hast ot6opa 06pa3uos AOHHBIX OTJI0KEHHI] MPHMEHAIOTCA CNeuH-
a/bHble NpHGopbl. OGpasubl AeTaqbHO ONHCHIBAIOTCH, KOHCEPBHpYIOTCSH
M 3aTev H3yyaioTcsi B 1a60PaTOPHBIX yeaoBuAX. OcoGeHHO BAKHbI
FEOJIOrO-THTOJIOTHYECKHE (rPaHYJIOMETPHYUECKHI, MHHEpaOTHYeCKH i
H XHMHUYECKHH aHanu3bl ), reopH3HUeCKHe (M30TOMHBIE U naneoMarHur-
HbIE€ MCC/ICL0BAHHA) M MANCOHTONOTHUECKHE (H3YYEHHE HCKOMAEeMbiX
OCTATKOB PACTEHHH M MHBOTHBIX) METOAbl HCCAEL0BAHHII.

Baxxnas poab npu usyuennn HCTOPHH 03ep OTBOJHMTCS HCTOPHKO-
apxeoJorndeckum merogam. Mocenenns venoBeka u3gasHa HaXO/11-
JMCb BOAW3H pek u o3ep. B Espone paxe cyuectsoBasa ocobas
KyaAbTypa CBaiHbIX MoceseHHi. ApxeosorHueckue MarepHaJjibl Mo3-
BOMSIIOT CYAHTL O MHOTHX MOMEHTAX HCTODHH 03€P: H3MEHEHHH ypoB-
Hei, CocTaBa HXTHO(DAYHBI B pa3Hble KAHMaTHYECKHe 3M0XH, Xapakrepe
NPHOPEKHOH W NPHOPeKHO-BOAHOM pacTHTeNLHOCTH, cocTaBe u
YHCJIEHHOCTH MOJIIOCKOB. Bee 310 nossoasier nogmee OXapakrepH-
30BaTh KAHMaTbl W JaHAWadThl NPOULIOTO.

B ncropuueckux xpounkax u AOKYMEHTAX 4acTo (BUKCHPVIOTCH
CBEICHHS 00 H3IMEHeHHAX YPOBHei] 03€ep (KaracTpo(pHUYECKHX HaBOHe-
HHSAX, EPECBIXaHHH 03€P) H HX COIEHOCTH (KAauecTBO BOAbI B OTHOLIe-
HHH TIDHTOAHOCTH €e AJS MHTbS), OTMEYAIOTCH TOAb HJH MepPHObI,
KOria BOla 03ep CTaHOBH.ACh HENPHIOAHON K yNnoTpe6/eHHIO BeJes-
cTBHE OYPHOro UBeTEHHSN BOJLOpOC/eid, W apyrue siaeHusi. Muorna
006 H3MEHEHHH COCTOSIHHSA O03ep MOMKHO CYAHTL 0 HX Ha3BaHHAM.

Llennble cBenenus o mocaeinnx srtanax HCTODHU 03ep cojaepxKar
JaHHbIE THAPOMETEOPOJIOTHUECKHX HAOMIOACHH . PaspaGoratbl HoBbie
METOABI CTATHCTHYECKOH 06pPaGOTKH FHAPOMETEOPONOTrHYECKHX pAAOB,
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KOTOPBIE MO3BOJSIOT Gosee O6BEKTHBHO CYAHTH O TOM, CYILEeCTBO-
Ba/H JIH B MPOILJIOM UHKJIHYECKHE SABJEHMHS.

B nocaeanne necarunerns, korna Bo Muorux paHoHax Mpou3ouLIH
PESKHE HIMEHEHHS O3€DHLIX KOCHCTEM B pe3yabraTe YCHJIHBILIETOCH
BJAHAHHUA N€ATEeJbHOCTH Y€J0BeKa Ha 03°pa M MX BO10COODLI, BaxHOH
3ajadedl NaneoqHMHOIONHH CTano H3y4YeHHe ObICTPLIX H3MeHeHH
cpedbl 1 6HOTb 03ep. [Ipn Taknx uccaer0BaHusiX IPOBOJAHTCH KOMI-
JIEKCHOE H3y4eHHe BEPXHHX TOPH3OHTOB NOHHBIX OT/OMKEHHI o3ep
H HCTOPHKO-5KOHOMUYECKHH aHANH3 MaTepHaNo0B O XO3SHCTBEHHOI
AESITE/IbHOCTH Ha BojocGopax.

Taknm o6pasom, KOMMIeKCHbI MOAX0A ¥ NpUMEeHeHHe 60Jbuoro
HHC/1A DA3JIHYHBIX METO/0B HCCJAEI0BAHUS MO3BONSIOT MOJYUYHTh 10CTa-
TOYHO MOJHOE MNpeiCTaB/]eHHE O BO3HHKHOBEHHH PasBHTHH 03ep
B YC/JOBHAX HM3MEHAIOUIErocsi KIMMara W HapacTaiollero aHTpOMo-
FeHHOTO BO31eHCTBHA.

Fnasa I
FTEOMOP®OJIOTHYECKHE U FEOJIOTHYECKHE METO/bI

HCTO[)HFI 03€p MO reoJoOrH4ecKum AaHHBIM

Hctopus apesuux u COBPEMEHHbIX 03ep 3aneyarjeHa B HX
ocaakax. OzepHbie OTJI0XKeHHS LIHPOKO pacnpocTpaHeHbl HA KOHTH-
HEHTAX H, KaK NPaBHJIO, OTJIHYAIOTCH 3HAYUTEbHBIMH MOILHOCTSIMH.
M, crankusasch ¢ momnbmMH (B HECKOJbKO COTeH H gaxe Thicsiy
MEeTPOB) TO/ILAMH KOHTHHEHTAJIbHbIX OTJIOKEHHH, MOYTH HaBepHsKa
MOKHO yTBEPK1aTh, UTO B HX pa3pesax npeo6/afaloT 0CaaKH JHMHH-
YECKOro reHesHca. MoOUHOCTE KOHTHHEHTAdbHbIX OT/IOKEHHH CAYKHT
KOCBEHHbBIM NPH3HAKOM HX MPOHCXOKIEHHS.

Toawn ocanounsix MOpOA, 00pa30BABIIHECH HA AHE BOJOEMOB
H B GeperoBoit 30He, H3yyaipoTcs CTPATHIPaPHYECKHMH MEeTOZaMH.
Heranbhoe uccaenosanue €CTECTBEHHbIX BbIXOL0B THMHHYECKHX TOJLL,
a TAKXKe KepHa CKBaKHH H KOJOHOK LOHHBIX OTJIOKEeHHH Mo3BOJSAET
BBIFICHHTb XapaKTep HaNJIacTOBaHHS, re00rHYeCKH il BO3pacT, B3auMo-
OTHOLIEHHE OTAEJbHBIX FOPH3OHTOB OCAAKOB ApYT € APYroM, yCTaHo-
BHTb XxapakTep W macwtabbl HX MJAOWLAAHOMO pacnpocTpaHeHus,
BbISICHHTb POJb YHCTO O3EPHBIX, 03€pHO-00JI0THBIX, 03epPHO-ANTIOBH-
aJbHBIX H APYrHX GauHabHbIX THIOB OTJIOKEHHI U HX pacnpocrtpane-
HHE 1Mo paspesy u nuiowann. Ocoboe BHHMAHHE yle/sieTcs yCTaHoB-
JICHHIO Te0JIOTHYECKOTO BO3pacTa, Aa Yero UIHPOKO HCHO/b3YIOTCH
flaneoHTOIOrHYeCKHe MeToabl. B nmocazenne rogpi LIHPOKOE pa3BHTHE
MOMYUHIH TaKKe paauonoruyeckune metoas. OcobeHHo YCHeUHo OHH
MOTyT GbiTb HCMOJIb30BAHBI B Tex Caydasix, Koraa cpeiad 0CagoyHbIX
OTJIOKEHHH B paspesax IPHCYTCTBYIOT 3 y3uBHBIE 06pasoBaHus,
Adfl KOTOpPbBIX H onpejeasiercss aGCoOJIOTHBIN Bo3pact. [losyuenusie
B pesy/bTaTe CTPaTHrpadUuecKux HCCae10BAHME MaTepHaJbl 10/ KHbl
OTBETHTb Ha BOMPOCHI O AJHTENbHOCTH M BPEMEHH CYLLECTBOBAHHS
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03ePHOr0 peKHMa 0CaJAKOHAKOINJIEHHA B TOH MJAH HHOH KOTJOBHHE,
O €ro HenpepbiBHOCTH HJH MPEepbIBHOCTH, O MaJe0KJHMATHYECKHX
VC/IOBHAX B MEPHO/ HAKOMJIEHHSA 03€PHBIX TOJLL, O COJEHOCTH APEBHHX
03€pHbIX BOLOEMOB.

Baxueiine wepTsl crpaTHrpaduu 0casouHLIX TOAUL HAXOAAT
OTpPaxeHHe Ha reo/OrHYecKHX KapTtax H Ha MpHIaraeMbiX K HHM
cTpaTurpadu ieckHx KoJoHKax M pa3spesax. Oavako cama no cee
reoJorHyecKasi Kapra He MOKeT OTBeTHTb Ha HMHTepecylollHe Hac
BOMpPOCHI, HOO Ha HeH, Kak NpaBHJO, MOKa3biBAIOTCH TOAbKO BO3pact
H cocTaB OTJaO0XKeHHi. JIHlIb B cOUeTAHHMH C HAHHBIMH M0 JHTOJIOCHH,
MaJieOHTONIOTHH H (alHaIbHOMY aHajJH3y OHa MOXeT OblTb HCIIOJb-
30BaHa aJis najeoreorpaHUecKkux pPeKOHCTPYKLHA H BOCCTAHOBJ/IEHHS
HCTOPHH PAa3BHTHH [PEBHHX H COBPEMEHHbIX O03epHbIX GacCeHHOB.
Yro Kkacaercs KapThl YeTBEPTHUHBIX OTJIOKEHHH, TO B CHAY CeLHpHKH
ee MoCTPOoeHHsl (Ha HeHd HAHOCATCSH He TOJIbKO BO3PACTHbIE, HO H FeHEeTH-
YeCKHe THMbl OTJIOKEHHI) OHA MOKeT ObiTb HCMOJb30BaHA Henocpea-
CTBEHHO KaK MCTOYHHK HH(POPMAUHMH 15 BbIACHEHHA HCTOPHH O3ep.
3HaHue JetanbHOH CTPAaTHHKALUMH O03€pPHbBIX OCAaAKOB MO3BO-
JsieT HenoabzoBath npeanoxeHusld H. M, Crpaxosbim (1954) merton
abCoMIOTHBIX Macc, SBJSIIOLHACH OAHHM M3 BaKHeHLIMX cre-
UHATbHBIX METOLOB OOBEKTHBHOTO HM3y4YeHHH [POLECCOB OCALKO-
o6pa3oBaHHs.

Ouenb Ba)KHOe 3HaYeHHe MPH BbISICHEHHH MCTOPHH 03ep, HapsALy
CO CTpaTHrpa)HYeCKHMH, HMEIOT JIHTON0r0-(halHaabHbie MeTo/bl. Pac-
NpOCTPaHEHHE 03ePHbLIX OTJIOKEHHH 4acTo orpaHHyuBaercst auuaib-
HbIMH MMEpexXoiaMH B OTJOKEHHS PeUHOro, rAfUHAAbHOrO, MPOJIKBH-
aJlbHOrO W JAPYroro npodcxoxkaeHus. Bo MHOrux cayuasix osepuble
OT/IOXKEHHS OKa3blBAIOTCHA BKJIKOUEHHBIMH B OCAMOUYHbIe TOJLLH HHOTO
reHe3nuca M MOryT 4YepeaoBaThbCA KaK C pPasjHYHbIMH KOHTHHEHTA/b-
HBIMH, TaK H ¢ MOPCKHMH o6GpasoBanusamMu. [lepsocrenentoit 3anayvei
B TAKHX CJyyasix CTAHOBHTCH BbISICHEHHE reHe3Hca BCero KoMIjiekca
OTJOKEHHH, BKIIOUAIOULEro O3epHble, ¢ 0053aTe/NbHbIM BblleIeHHEM
HX (hauHasbHbIX pasHOBHAHOCTeH. B peweduun 3ol cioxHOM 3a1aun
Ba)KHOE MECTO MPHHALIEKHT (alHalbHOMY aHagH3Y.

Kak wH3BectHo, ¢auuanbHblii aHanu3 CKJAAAbLIBAETCS M3 CYMMb
MPHEMOB H Pa3sHOOGPa3HLIX METOAHK, MPHMEHSAEMbIX 15 PEKOHCTPYK-
UHH YC0BHIT GOPMHPOBAHHS PA3JHYHBIX OCALOYHBIX MOPOI, KOTOpPbIE
BKJIIOUAIOT JIHTOJOrTHYECKHE, FeOXHMHUYECKHE M MaJeOHTOJOTHYeCKHe
MeToabl HceaenoBaHuit («CrnpaBounuk no aurtosoruus, 1983). Ilo-
CKOJIbKY MHOTHE H3 3THX METOJ0B ClelHalbHO OMUCLIBAIOTCS B APYTHX
pasjenax KHHTH, 3/1eCb Mbl OCTAHOBHMCS JIHLIb HA TEX H3 HHX, KOTOpbIe
He HALIIH TaM J0CTAaTOYHOTO OTPaXKEHHS, HO SABJSIOTCS BAMKHBIMH 115
HIEHTHOUKAUKKM O3epHBIX oTJ0XKeHHH. Bosee noapo6uo onucanue
MHOIHX H3 HHX H DAL KOHKPeTHbIX MPHMEPOB MOXKHO HAHTH B CBOJ-
HbIX paGotax (Bepauaun, 1979; Ipaasunsckuit u ap., 1980; MKux-
uenko, 1974; MMukapa, Xait ma., 1974; Peiinek, Cunrx, 1981; Pyxun,
1962; CaaBun, flcamanos, 1982).

Ha reonornueckux kaprax OT/NOMKeHHS KPYNHBIX 03ep OGBIUHO
HMEIOT (OPMY OKPYFAbIX MATEH, MPHUEM pachpeeseHHe Pa3THUHbIX
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THMOB OCAJKOB MO IJIOULAAH YACTO OYE€Hb CXOAHO C OTMEYAEMbIM
B MEJKOBOAHLIX MOpfiX. OAHAKO BC/EACTBHE OTCYTCTBHA B 03epax
MPHJAHBOB W MEHbIICH 3HEPrUH BOMH WHPHHA GeperoBoil 30HbLI 03ep
3HAYHTENLHO MeHblle, yeM B Mopsx. [loatomy ozephbie npubpexubie
OT/IOKEHHS O6BIYHO PACNPOCTPAHEHBI HA MEHbIIeH TePPHTOPHH, ueM
Mopckue. HM3-3a OTHOCHTeIbHON ¢1a6OCTH BOJTHEHHS W TEUeHMH necya-
HblE H TPABHIHBIC OTIOKEHHSA B 03epax, KaK NPaBHJIO, HAKAMJIHBAKTCH
BOM3H Gepera. B ruy6okne w oTnanenuble yuacTKH 03epa KpymHblil
MaTepHasd MOKEeT BbIHOCHTHCS JIHIIL CYCTIEH3HOHHBIMH MOTOKAMH HJIH
nJaBaloWUMH Abgamu. O1HOR U3 XapaKTepHbIX 0coGeHHOCTeH 03€PHbIX
OCA/IKOB 4aCTO ABAAETCS GONbIIAA NPOTAKEHHOCTh H BhIACPKAHHOCTD
J1ACTOB, @ HEPEAKO H OTAe/bHBIX mpocaoes. OTN0XKeHHs, chopMUpO-
BABILHECA HHKEe YDOBHSA JAEHCTBHSA BOJH, HHOrAa o6/1aJai0T OYeHb
TOHKOH CJIOHCTOCTbIO.

XapakrepHoe pacnpeaenenue GaiuHaibHbIX 30H OTMEYAETCS y ocan-
KOB coJieHbiX o3ep. HepocratouHblit npuTOK BOAbl B HHX YaCTO MpH-
BOIHT K COKPAILEHHIO KOJIHYECTBA IPHHOCHMOTO 06JI0MOYHOrO MAaTepH-
aJla, H3-3a 4ero yxe B NpHOPEIKHOH 30He MOTYT HAKAMJAMBATHCH HJIBI.
[lo mepe BbiCbIXaHHs 3THX 03€p HAHMEHee PACTBOPHMbIE COJIH OOBIUHO
OTKJ1a/biBAIOTCA 10 nepHpepun, a Gosee paCTBOPHMbIE — B LEHTPaJb-
HbIX YacTsX. '

Crienyer noguepkHyTb, 4TO pasBHTHE NPUOGPEKHBIX OCAAKOB Ha
SHAUHTENbHBIX MJOULANASX HE HCKIIYAeT HX 03€PHOTO reHesuca. ITo
CBA3AHO C Te€M, YTO KoJleGaHHsi YPOBHS BO/bl B 03€pPaX MOTYT PHBECTH
K pacnpocTpaHeHuio NpHOpeKHbIX 03epHbIX paluii Ha BecbMa 06UIHP-
Hbix TeppuTopHsix. Ocobenno uacto 310 GbiBaeT B 03epax apHiHOl
30HDbI, 4TO MPEKPACHO BHAHO Ha PHMEPe Me3030HCKHX 03ep roGHIICKOi
yactH Monrosuu (Illysanos, 1982).

Bosbuwoit nurepec npeacrasasior cpeneHus o thopme oCanoUHBIX
res. Ilnacroo6pasubie ocajourble Tena HauGosee XxapaKTepHbl s
O3€PHBIX OTJIOXKEHHH, a WHYPKOBbE (C JAHHON, B HECKOJBbKO pa3
npesbilialoulel WHPHHY) — aas peunblx. OQHAKO H B 03epax MOLYT
06pa3oBBIBATLCH BBITSHYTHIE Teja, Hanpumep 6GapbepHbie OTMeJH,
Geperosbie Bajbl U Ap. [103TOMY Ba)KHO BBISIBHTb POCTHPAHHE BHITH-
HYTOro 0CajlovHOro Teja H ocajgouHoro 6acceiina B uesom. OTnoxeHus
GapbepHBIX OTMeell HAH GeperoBeIX BaJOB H MAsKeil Bcerna mapad-
JenbHbl OHKalied rpaniue ocagoukoro 6acceiina, B To BpeMs Kak
peuHble (IWHYPKOBbIE) 3a/1€XKH NMPHUMEPHO NEePHEeHAHKYJIAPHB K Heil
(Peiinek, Cuurx, 1981).

! Boabiioe 3nauenne a9 BbifICHEHHS FEHE3HCA OTIOKEHUH H pele-
HHsl psina najeoreorpapuueckux npobem HMEeeT H3YYeHHe TeKCTYPHBIX
ocoGenHocTel nopon 1 ocaakos (Bepauanu, 1979; [Mukapn, Xa# ma.,
1974; Pyxun, 1962). Becbma untepectyio HHGOpMAaLHIO 1aeT H3YUEHHe
KOCOC/IOAYATBIX TEKCTYP (XaPAaKTePHBIX /ISl MECYaHHKOB), MOCKO/IbKY
HX MOP(HOJSOTHUYECKHE THMBl HHOPAA MNO3BOAKT AeaaTh 3aKJUYeHHe
O reHe3uce OTNOKEHHH, a npeobaanauiHil HAKIOH KOChIX CJAOHKOB —
O HANPABJEHHH JIBH)KEHHS BOJbI.

Jlist onpenenenns HanpasaeHHs TeUEHHI H3YYaeTCH OPHEHTHPOBKA
Fajek B KOHTJIOMEepaTax HWJH PbIXJAbIX ranednukax. O6bIUHO onpene-
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JISIeTCST a3UMYT JIHHHH MaJEeHHs H YTOJ HAKJIOHA MIOCKOCTH HauboJb-
IIEro CeYEeHHs YNJOULeHHBIX raeK ¢ MoCaeVIOUHM HaHeCeHHEM 3aMe-
POB B BHJE TOYEK HA MOJISIpHblEe KPyroBble aHarpammbl. HanGoabiuee
CEeYeHHE YIUIOUIeHHBIX TaJjieK OObIYHO HAKJIOHEHO [MPOTHB TeyeHHs,
TaK Kak B TAKOM NOJOXEHHH OHM 06JanaloT Haubosblueid ycToluH-
BOCTbIO B 1moTOKe. YeM Gosiblie CKOPOCTh TeYeHHsl, TeM Kpyue HX Ha-
K/a0H. [103TOMYy 06bIUHO B BEPXOBbAX PEK ra/fbKH HaKJAOHEHbl Kpyde,
YeM B HH30BbsIX. B npubpexHbiXx yacTsix 6acCeHHOB rajbKH M0J0T0
HaK/JIOHEHbl B CTOPOHY OT Gepera. COOTBeTCTBEHHO B AeNbTax pek
OHH 4aCTO HMEIOT HAKJIOH B ABYX MPOTHBOMOJOMHBIX HANPABICHHSAX.
Iasi onpenenenns npeoGianaioulero HanpaBaeHHS HAKAOHA radek
00bIYHO HeTOIb3YIOTCs Maccosbie (10 100 1 Gosee) 3aMepbl B Kax10M
NyHKTe HabmoneHnid. B caywae wapywesHoro 3sanseranust nopon
MPEX /1€ YeM HAHeCTH Ha JHArpamMMbl HAKJOH rajiek, ero Henpasasior
¢ nomotuibio cetkd Byabda (Bepsuauu, 1979).

B psne cayuaes 1151 BOccTaHOBACHHS 06CTAHOBKH OCANKOHAKOMIe-
HHS MOXKeT GbITh HCMOJNB3OBAH XapaKTep PO3-AHArPAMM HANPABAEHHS
KOCbIX CJIOAKOB. OHH GbIBAIOT YHHUMOJAJbHBIMH, GHMOLAJILHBIMH M
nosumonanbhbiMu (Ilertumkon w ap., 1976). Yuumonanbubie aua-
FPaMMbl THIHYHBI /IS PeUHbIX, 1€/1bTOBbIX H GOJBLIHHCTBA TYPOUAUT-
HbIX OTJIOKEHHH, GHMONAPHBIE — A5 MecYaHblX OTA0MKEHH MPHJIHB-
HOH 30HbI H HEKOTOPBIX O3epHBIX 06¢cTaHoBOK. TTonuMoaanbHOE (HAH
GecropsaouHoe) pacrnpeieseHHe OPHEHTHPOBKH KOCHIX CJAOHKOB sIBJfA-
€TCA pesynbTaToM H3MEHUHBOH cucTeMbl Tewyenuid. [Tostomy uacrto
necyaHble OTMIOXKEHHA 03ep H welb(oBoit 30HB MOpell HMEIOT TakKHe
GecrnopsiiouHble PO3bl-AHATPAMMBL.

Lennyio undopmaumio 06 ycaosusix o6pazoBaHusi OTJI0MKeHHI
AAI0T CBEJEHHA O MEePBHUHOM HAKJIOHE KOCbIX CJAOHKOB H YIJIOULEHHbIX
rajiek Ha 3Ha4YHTe/IbHOH NJOLLAH PACIPOCTPAHEHHS OCAAKOB. ITH CBe-
ACHHA IAI0T BO3MOKHOCTb BBISICHHTH OGLLYIO KAPTHHY NaJeoTeueHHil
(Bepauauu, 1979). Jlanubie 0 HaK/JOHE KOCBIX CJOHKOB NO3BOJSIOT
TAKXe CYIHTb O reHe3nce oT/oxeHHH. Tak, eciiu BLITSHYThIE mecyaHble
Tesa 06pasoBaiKuCh B PEUHbIX YCJOBHAX, TO NPeobaafalouinii HaKJIOH
KOCBIX C/IOHKOB B HHX OPHEHTHPOBAH B OGLIEM NapasieNbHO AJHHHOM
OCH WHYPKOBO# 3anexu. Ecau ke ouu BO3HHKAM B npuOPeRHON
06CTaHOBKE, TO HAK/IOH KOCOH c/oiuaTocTd Gyuer HanpasaeH noj
MPAMBIM YrJOM K npoctHpanuio naacta (Peitnek, Cunrx, 1981).

B cuay Toro uto B 03epax HHKHAA rpaHuHlLa AEHCTBHS BOJIH pac-
MoJioKeHa OObIYHO HA HE3HAYHTEbHOMH rayOHHe, B HUX 10BOJbHO 4aCcTO
MOKeT 06pa3soBbIBATLCH TOHKAf FOPH3OHTAJbLHASI CJOHCTOCTh, B TOM
UHCJIE «JIEHTOUHAS» WM BapBOOOpa3Has CIOHCTOCTh (THIHUHLIM NPH-
MEPOM €€ ABAAIOTCA JIEHTOUYHbIE TJIHHbI NJIEHCTOLEHOBBIX MPHJIEIHHKO-
BBIX O3€P) W rpajalHOHHAsI CIOMCTOCTD, NPEACTABIEHHAA B OCAaAKaX
COBPEMEHHBIX 03ep TYpOHIAHTAMH, CJOMKEHHBIMH TOHKO3€PHHCTBIM
MaTepHa/IOM, BbIHECEHHBIM H3 ycTbeB pek (Hanuskun, 1956; IMukapa,
Xa# ma., 1974). C gpyroit ctopoubl, B O3€PHBIX OTJOXKEHHUSIX Y4acTo
MPHCYTCTBYIOT pa3Hoo6Gpastbie GHOTYPBALHOHHBIE TEKCTYPbI, KOTOPbIE
HACTHYHO MIIH MOJIHOCTBIO 3aTYUIEBbIBAIOT MEPBOHAUANBLHBIE CJOHCTBIE
HJH KOococ/ioHuaTble TekeTypol (Bepauauu, 1982).
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[ToMHMO TOHKO# CIOMCTOCTH BCTpevaeTcsi Takme UHKIHYECKas
CJIOHCTOCTb, OGYCAOBACHHAS KOJNEGAHHAMH YDPOBHell 03ep, KOTOpble
YYBCTBHUTEJbHbI 1aKe K HEOOAbLIHUM TEKTOHHUECKHM W KIAHMATHUYECKHM
H3MEHEHHAM, B TO BPEMsl KaK MOPS PEarHpyloT Ha HHX HE TaK 3HA4M-
TenbHO. [To3ToMy WHKAHYeCKas c0HCTOCTb Gogee XapakrepHa AJs
O3€PHbIX OTJIOKEeHHH, YeM 115 MOPCKHX. Pe3kHe M3MeHeHHs KaumaTa
HEPEAKO MPHBOAAT K BOSHHKHOBEHHIO B 03€PHBIX 0CA1KAX LHKIAHYHOCTH
00pa3oBaHHs HEKOTOPbIX ayTHreHHbIX MHHepanoB. Tak, B nepuobl
BBICHIXaHHA O3€p OTMEUAeTCH yMeHbLUIEHHE KOJHYeCTBA MHPHTA H Kap-
GOHATOB W yBeJIHYeHHe COAEPKAHHS aHAJbLHMA (Mukapa, Xai ma.,
1974).

OAHHM M3 NPH3HAKOB O3EPHLIX OTJIOKEHHHl MOKHO CUHTATH H
PacnpocTpaHeHHOCTb B HUX MOABOAHO-OMOJ3HEBLIX HAPYUIEHHIT, BO3HH-
KAIOLLHX B TEKTOHHYECKH aKTHBHbIX padonax. [as peudbix W cy6-
a3pajbHbIX OTJI0KEeHHH NMOA0GHble ABJEHHS He xapakTepHul. He Tu-
MHYHBI OHH H /1 MOPCKHX OTJIOKEHHH, MOCKO/IbKY B MOPAX 0CaLKO-
Hakonaexxe Gosiee cTaGH/IbHO H IPAJHEHThl H3MEHEHHS T1YGHH MeHee
3HAYHTE/NbHbI, YeM B o3epax. [lnsi 03epHbIX 06CTAHOBOK XapaKTepHO
H WIHpOKOe pa3BuTHe AeopMallHii HAarpy3ok (c/ae10B BHeAPeHHii),
4aCTO BCTPEUAIOWHXCA B IPEBHHX 03epHbIX Tosax (Bepauann, 1982).

[Tpu H3yueHHH HCTOPHH O3ep HYIKHO HCIOJIb30BATH AAHHBIE O [eO-
JIOTHYECKOM CTPOCHHH OKpyxKaiouiux Ttepputopuit. OcolGblil uHTepec
MPEACTABJAIOT CBECHHSA O COCTABE MOPO/L, PA3BHTHIX B HEMOCPEACTBEH-
HOH GauzocTH ot Bogoema. OHH MOTyT GbiTh NoJyYyeHbl JHILb MPH
AETAJbHOM dHA/IH3€ re0/IOTHYECKHX M TeKTOHHYECKHX KapT, pa3pe3os
W reodusnyeckux nauueix. Coctas nopoa Ha Bojocbopax u ero
H3MEHeHHs BO BPEMEHH HMEIOT NepBOCTENeHHOe 3HAUEHHe B CBS3H
C TEM, UTO B 3HAYHTENLHOH Mepe ONpeesioT 0COGEHHOCTH XHMH3Ma
BOA 03ep M cOCTaB OOGJOMOYHBIX KOMIMOHEHTOB [OHHBIX OCALKOB.
Ecan npu usyueHun oTHocHTeNbHO HexaBHero MpOLLJIOro o3ep gocra-
TOYHO NaHHBIX O COBPEMEHHOM COCTaBe MOPOA 03epHOro BogocGopa,
TO [pH BbIACHEHHH MCTOPHH [DEBHHX 03ep HEOOXOAHMBI AaHHble
HMEHHO O CcoCTaBe NOPOA APeBHHX BOA0OCGOPOB. B pewenuu nocaeanero
BONpOCa MOMOraeT COBMECTHbIH aHaju3 JMTOMOro-najneoreorpadu-
HECKHX H reo/IOTHYECKHX KapT H AaHHbIX 006 OOLIMX OCOGEHHOCTHX
TEKTOHHYECKOro pasBUTHHA perHoHa, a TakKe aHalu3 H3MeHeHHil
BOJOCOOpHBIX GacceilHOB o3ep.

BaxHast pob npH H3yueHUH HCTOPHH ApPEBHUX 03ep MPHHALNCIKHUT
najseoreorpapuueckum vetoaam (Bepauanuu, 1979; XKuxuenko, 1974:
Pyxun, 1962; Cnasuu, Slcamanos, 1982; CrnpaBoYHHMK MO JIMHTONOTHH,
1983). HauGonee noiuyio nupopmaumio cozepxar najeoreorpagu-
HecKHe M ManeoreoMopposorHyeckue KapTel W CePHH KapT, COCTaB-
JICHHBIC AAS PA3JHYHBIX OTPE3KOB reoorHyeckoil uctopuu (Pyxuu,
1962; Ataac aurtosoronaneoreorpaduueckux kapr CCCP, 1968).
H OObACHUTE/bHBIE 3aMHCKH K HHM.

[Tpu naneoaMMHONOrHUECKHX PEKOHCTPYKIUMSAX CYLLECTBEHHOE 3HA-
HEHHE HMEIT reoMop(o/IorHyeckHe HabaI0AeHHS, HAMPaBACHHbIE HA
H3yYEHHE COXPAHHMBIIHXCS B COBpPeMEHHOM pesbede popm, o6ycaoB-
JCHHBIX CYULECTBOBAHHEM B MPOLIJIOM 03€PHBIX BOLOEMOB (O3epHbie
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Teppacsl, Geperosbie Babl, AOHb, H Ap.). Takue HabawaeHus naioT
BO3MOXKHOCTb CYAHTb 06 YPOBHSIX 03€p H HX pa3mepax B IPOLLIOM,
MOMOraloT B JHarHOCTHKE CBA3AHHBIX ¢ HUMH OTJI0KeHH . [1pu pekon-
CTPYKLUHH HCTOpPHH Gosiee ApeBHHX 03ep, 0COOEHHO B TexX wIyyasx,
KOrla MX OT/JIOMKEHHsI JHCAOUHPOBAHBI, MOXKHO HCMOJNb30BATL AaHHbIe
0 norpeGeHHOM 3PO3HOHHOM Naneopesbede, NOCKOAbLKY pacnpocTpaHe-
HHE O3€pHbLIX TOJIUL HEPEAKO OrPaHHYHBAETCS HECOTJIACHAMM, a CaMH
O3epHble 0CaAKH O6bIYHO NPHYPOUEHbl K MOHHKEHHBIM y4acTKam Jpes-
Hero peabeda. OCHO3HBIM KPHTEDHEM HaJHYHS OTPHUATEIbHBIX (OPM
norpeGeHHOro pesabeda ABAAETCA NPHCYTCTBHE B Pa3pe3ax OT/IOKEeHHH,
OTCYTCTBYIOULHX HA MOJOKHTeNbHbIX popmax naneopensveda. [Tostomy
JaHHbIE O MOJHOTE CTPATHrpadHyeckoro paspe3a CBHAETE/]bCTBYIOT
0 CYLLECTBOBAHHH B TeYEHHE JJIHTEJbHOrO BPEMEHH KOTJOBHH, 3aMoJ-
HABUWHXCA ocaakaMH. CBHAETE/bCTBOM CYLLECTBOBAHHSA JPEBHHX KOT-
JIOBHH SIBJSIETCH TaK:Ke MPHYJIEHEHHe CJ0eB OTHOCHTEJbHO MOJIOAbIX
OTJIOKEHHH K MOBEepXHOCTH GoJlee IPEBHUX H MEPBHYHbBIH HAKJIOH Gosee
MOJIOABIX OTJIOKEHHH Yy KOHTAKTa C JpPeBHHMH.

Onpenenennsle nannbie 0 najseopeibede MOXKHO MOJAYYHTL H H3
aHa/qH3a reoJoruyeckoil kaptol. Ecain Ha Hell BHAHO, 4TO ¢ BHIXOZAMH
APEBHHX TMOPOA, CAATAIIHX NOJOXKHTeNbHble (opMbl  peabeda,
noc/ie10BaTeIbHO N0 CTPATHrPa(PHUECKOMY KOHTAKTY COMpHKacalTcs
FTOPH3OHTbl 60JI€€ MOJOABIX OTJAOXEHHH, TO 3TOT KOHTAKT SBJASETCH
MPOEKUHEH JHHHH MepeceyeHHs COBPEMEHHOH MOBEPXHOCTH pPa3MbiBa
C MOBEPXHOCTBLIO ApeBHEro peaveda. YuuTbiBasi 3ajeraHue noposu,
nepeKkpbIBAIOUIHX APEBHHE TOJILH, H TPHUMEPHYIO MOLLHOCTb BbIKJHHH-
BAIOULHXCA OTJI0KEHHH, MOXKHO MONYYHTb HEKOTOPLIE 1aHHbIE O XapakK-
Tepe pacu/IeHeHHOCTH APeBHero peabeda u ee amnautyae. [1pu 3tom
Hal0 HMETb B BHJLY, YTO B YCJOBHAX 3HAUYMTE/NbHOH Pacu/eHEeHHOCTH
COBPEMEHHOTO pesibedpa KOHMHIYpalUHsa rpaHHlbl ApeBHero GacceiiHa
OCaJIKOHAKOMJIEHHS], CHATASA € reoJIOrHYecKoi KapThl, 6Y1eT HECKOAbKO
HCKaeHa.

B psine cayyaeB npu BbISICHEHHH HCTOPHH 03€p 3HAUMTE/bHbIH
HHTEpecC MpPeACTaBJAT MaTepHanbl Mo TeKToOHHKe. OHH M03BOJAIOT
CYHTb, HACKOJIBKO COBPEMEHHbIH peabed MOr KOHTPOJHPOBATH pac-
N0J0KeHHe H 0COGEHHOCTH 03ep B HeJlaBHEM reoJIOrHYeCKOM MPOLIJIOM.
[Tpu ucenenoBakiu OTI0KEHHH TPETHYHBIX H ME3030/ICKHX 03€p BbifiC-
HeHHEe TEeKTOHHYeCKOH O0GCTAaHOBKH MO3BOJSET YCTAHOBHTb PaiiOHbI
YCTOHYHBOrO OCaJKOHAKOMJEHHS C MOIIHbBIMH TOJULAMH O3€pPHBIX
ocaakoB. MX pacmpoctpaHenue onpegejsieTcsi XapakTepoMm MnaJieo-
TEKTOHHYECKHX [IBHXKEHHH: MOJIOXKHTE/bHblEe BbI3bIBAIOT paspyuie-
HHE JPEBHHX O0CaJ04YHbIX TOJILL, OTPHLATENbHbIE — JajbHeHIIee HX
HAKOMJeHHe.

Ot xapakrepa, aMIIMTYAbl H HANPABJAEHHOCTH HOBEHUIHX TEKTOHH-
YECKHX JABHKEHHH B TOM HJIH HHOM 03€PHOM paiioHe 3aBHCAT MHOTHe
BaXKHeHUIHe ocoGeHHOCTH GeperoBoil JHAHKH H caM 06JAMK 03epa, ero
dopma u ray6una. HepaBHomepHble MOAHATHS B Pa3/HYHBIX yuacTKax
GeperoBoil 30Hbl HepeaKO BLI3BIBAIOT MEPEKOCHl 03epHbIX Teppac,
a4 ONYCKaHHA — HX 3aTOMJIeHHe. Y4YeT HEOTeKTOHHUYECKHX JaHHbIX
Ba)KeH /151 MPAaBHJILHOTO MOHHMAHHA HOBEHLUeH HCTOPHH O3ep.
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Bce 370 nokasuiBaer, uTo reoslornyeckie HCCAeA0BAHNSA M03BONSIOT
OTBETHTbL HA BaXKHEHLIHE BOMPOCHI, CBA3IAHHBIE C BbISICHEHHEM HCTOPHH
03epHbIX GaccefHOB NMPOUIIOro W HACTOSILIETO.

Hpesnne Geperosbie JHHHM

Ha cknonax o3ephbix KOT10BHH YacTo HabmoxaI0TCS JpeBHHE
Geperosbie TMHUH. AHA/IH3 BHICOTHOTO MOM0KEHHS, MAaHOBBIX ouepra-
HHA H BO3pacTa ApeBHUX GEpPeroB mo3soJsier CYyIHTb 00 H3MEHEeHHsX
YPOBHeH 03€p H HOBEHIIHX TEeKTOHHUYECKHX ABHKEHHAX (unn 06 ux
OTCYTCTBHH) . MeToabl Hecae 10BaHHs IPEBHHX GeperoBbIX JIHHHIT 03ep
BO MHOrOM aHA/JOTHYHbLI METOLaM H3YYeHHs MOPCKHX Geperos (Jle-
OHTbeB, 1955, 1961; lykun, 1960; 3eHKOBHUY, 1962). OzepHebie Gepera,
OIHAKO, HMEIOT CYLIECTBEHHbBIE OTJIHUHA OT MOPCKHMX. 3a TOC/eHHe
4—5 ThIC. 1eT YPOBEHb OKeaHa Gbl LOBOJIBHO YCTOHYMB, a Ha MpoTA-
XeHHH Gonee 100 Thic. JIeT OH HU Pa3y CYLIECTBEHHO He npeBkIlIal
CoBpeMeHHBIH. B TO e BpeMs ypoBeHb MHOrMX 03€p CHJABHO H3-
vensasncs. Hanpuwep, B nosaneuersepruunoe Bpems AMIVIHTYd KOJie-
Gauuii ypoBus Heceik-Kyas nocrurana 150 m, a ¢ nauasna XIX 8. ero
YPOBeHb NMOHH3HJCA Ha 12 M.

HauGonee pacnpocrpanensbiMu dopmamu NpeBHHX OeperopLix
o6pasoBannil ABAAOTCA 03epHbie Teppachl (1ly.abi, 1940). Onu MOTYT
GbiTb NAEHYNAUHOHHLIMH (CKYJALNTYPHBIMH) WJH aKKYMYJIATHBHBIMH,
Om10XeHHs NOC/eIHHX NIPeCTABNSAIOT 0COOEHHBIH HHTEepec. B HuX Moryr
GbiTh BCTpeueHbl MPOCAOHKH Topda, 0GIOMKH IPEBECHHbl H ApYyrHe
NaJ€OHTONOrHYECKHe OCTaTKH. OT/I0XKeHHs Teppac MOXKHO H3ydaTh
TakiKe MHKpOMaJeOHTOJOTHYECKHMH, JHTONOMHYECKHMH, MHHEDPAJI0rH-
UECKHMH H TeOXHMHYECKHMH MertogaMH. OHH 1a10T BO3MOXKHOCTD
CYAHTb 06 OTHOCHTEJBHOM [€0JOrHYECKOM BO3pacTe Teppac, a H3OTol-
HblE H MaleOMarHHUTHBIH MeTOAbl MO3BOJSIOT ONPEAeNHTb TAKKE HX
abconoTHbld Bo3pacT. Tak, Ha Teppacax o3sepa Hccoik-Kyib Gbinu
06GHApYXKeHbl NorpeGeHHbIe MO 03ePHLIMH OTJIOXKEHHAMH MHH JlepeBbLEeB
C XOpowo COXpaHHBUIEHCA KOPHEBOH cHcTeMOH. [T GblIH HaljaeHbl
TakxKe Ha JHe o3epa Ha rayGuHax or 3 no 7 M. Paauoyraepoamusiii
AH4/IH3  pEBECHHbl MO3BOJIH/I OMpeNeNnTh abCoMOTHBIA BO3pacT
MO3/1HErOMIOUCHOBBIX KoJeGanui ypoBHs Mccewik-Kyna (IuuTHHKOB,
1980). l'opasno tpyanee cyauthb o BO3pacTe CKYJbINTYPHBLIX Teppac.
Hx oTHOCHTe/IbHLIH BO3PACT ONpeaeasieTcs MO COOTHOUIEHHIO C BhIlle-
H HHKeNeXaluMH Teppacamu. Martepraa, Haxoasuiuiics Ha mio-
laake teppacel (IVIaBHHK H T. 1.), MOXKeT GbiTb NMPHHECEH ropasio
Mo3:Ke BpeMeHH ee (POpPMHUPOBaHHSA.

Osephble Teppacsl MOryT GLITh NePEKPLITH ACTOBHANBHBIMHU 1LTe]-
}hamH, KOHyCaMH BEIHOCA BPEMEHHBIX BOJOCTOKOB, OGBAIdMH M OMOJ3-
HAMH. OCOGEHHO YACTO 3TO C/1y4daeTcss B FOPHbIX paifoHax. [MoapoGubie
reo0ro-reoMoppoNornyeckie HecaeqoBaHusi (6ypeHHe, pacyHCTKH
HT. [.) NO3BOJIAIOT ONPE/AENHTD NOJOKEHHE APEBHHX GeperoBbiX THHHI,
Aa}e eC/H OHH He BbiPaKeHbl B COBPEMEHHOM peabede.

B ycaoBusax pasuniHOro peabeda apesHue Geperosbie JHHHH MOI'YyT
ObITb OGHApYKeHbl 0 cHeTeMaM GeperoBbiX Basos. Mx oTHOCHTeIbHbI
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BO3pAacT ONpeaensieTcss N0 COOTHOWEHHIO C APYrHMH GopMaMH peib-
edpa. B oxnom [lpubanxaube, sanpumep, OT/I0KeHHA BaJIOB nepe-
KPLIBAIOT Kpaesble 4acTH GapxaHoB. JTO CBH/ETE IbCTBYET O TOM,
yTo TpaHcrpeccus Baaxawa nponcxoania B TO BPeMs, KIria Ha ero
Geperax yxe chOpMHPOBAJICH 30/108Bbiii peabed. MHoraa oaxa cucrema
GeperoBbiX BaJoOB «cpe3aeT» Apyryio, 6odee JpeBHION.

B momeuT cBoero o6pa3oBanusi Geperosas JHHUA 03epa HaAXOAHUTCH
MOBCIOAY Ha OAHOMH H TOH e aGcoatoTHO# BeicoTe. Ecan ogHosospact-
Has GeperoBasl JIHHHA HAXOAMTCA HA pasHblX abCOMIOTHBIX BbICOTAX,
3TO CAYKHT 6ECCropHbIM A10KA3aTebCTBOM TEKTOHHYECKHX ABHIKEHHI.
HauGonee 06bEKTHBHO CYAHTb O HHMX M03BOJseT H3yuyeHdne Geperos
ApPEBHHX 03ep W Mopeil. MMeHHO TakuM cnocoGom GbLTO BbIABJIEHO
¥ noapo6HO HM3YYeHO H30CTaTHYeCKoe MNoAHATHe DEeHHOCKaHAHH H
paiiona JlaBpeHTHICKOro JeAHHKOBOTO HTa. CoBpemMeHHble a6coioT-
Hbl€ BbICOThI APeBHHX GEperoBblX JHHHI CKIaAbIBAIOTCA U3 a0COMIOTHOH
BbICOTHI YPOBHS APEBHHX 03ep H BeJHYHHbI MPOH30LIEAIIEro ¢ TeX Mop
TEKTOHHYECKOro MOAHATHA HJIH ONYCKaHHsI.

Ha ceBepHubiXx ckjoHax 3aficaHCKOd BnajiuHbl Ha MPOTHAKEHHH
NIeCATKOB KHJOMETPOB COXPAHHJCA [AOBOJbHO HETKO BbIPaKeHHbIN
B peabede abGpa3uBHbIil YCTYMN, BbipaGoTaHHblii B KOPEHHBIX MOpoOAAXx.
IlpeBHsisi 6eperoBasi JJHHHA B 3TOM paiioHe n1eGOPMHPOBaHa TEKTOHH-
YeCcKMMH MoABHXKKaMH. LleHTpanbHasi wacTb ycTyma HaxoauTcs Ha
12— 15 m Bbiwe ero Kpaesbix uacteil. Hannune HoBe#uinX NoAHATHI
B LEHTPaAJbHOH YacTH yCTyNna NoATBepxaaeTcss negopmMaunaMH ueT-
BePTHUYHBIX OTJOXKEeHHH 03ePHOro reHe3Hca W LebiM PsSA0M MOJOLBIX
paspbiBHbIX HapyuweHHi. [Tpu pekoHCTpyKuuH ypoBHs mpa-3aiicaHa
3TH aedopMauHH HeOOXOIAHMO YUHTBIBATD.

Camo 1o cefe BLICOKOE HJIH HH3KOE MOJ0KeHHe 1peBHeil Geperosoi
JIHHHH He 06513aTe/IbHO CBH/ETENbCTBYET O TEKTOHHYECKHX JIBHIKEHHSX.
Ono moxeT O6bITb 06YCJIOBJAEHO APYrHMH npHunHamu. [las cTouHOro
o3epa H3MeHeHHe YPOBHS 00YCJOBJIMBAETCH H3MEHEHHEM BBICOTHI MO-
pora ctoka. Bpe3anue pekH, BhTeKIlei H3 03€pa, Bbi3bIBAET CHHIKEHHE
YPOBHS, a HHOT/la H M0JHOe HCYe3HOBeHHe o3epa. Y pOBHH GeCCTOYHBIX
03€p MEHHAIOTCH MO BJAHAHHEM H3MEHEeHWH KAHMara, YBeJHUeHHs HJIH
yMEeHbLIEHHs] BOAOCOOPHLIX 6aCCEHHOB 03ep H XO3AHCTBEHHOH esiTe/b-
HOCTH (rsnaBHblM o6pa3om pasfopa Ha OpOlIeHMe YacTH CTOKa, KOTO-
pulil moctynan B o3epa).

JlpeBHHe GeperoBble JHHHH MPEABAPHTEbHO H3YUYaIOTCH MO TOMNO-
rpadHueckum Kaptam. Ha HHX, N1pH CONOCTaBIEHHH € T€OJOTHYECKHMH
H reoMop(OJOrHYeCKHMH KapTaMH H KaPTAMH YETBEPTHUHBIX OTJIOXKE-
HHA, MOryT ObITh HAMEUeHbl TPaHMIbl APEBHHUX 03epHbIX GacceiHOB.
[pH aeTanbHBIX HCCAEAOBAHHAX OT/E/NbHbIX YYdaCTKOB MOGEpEXbs
o3epa HeOGXOAHMO NPHBJEKATb KapThl Hanbosee KPYNHbLIX MaciiTabos.

Eute 6onee neTanbHyo HHGOPMALHIO 0 1PEeBHHX GeperoBbiX JHHUAX
nalT a3poGOTOCHHMKH H KOCMHYECKHE CHHMKH. ITOMY crnocobeTeyer
ecTecTBeHHas reHepaausauus GoTou3obpakeHus, NO3BONAWLLAS Bbl-
ABJIATb HanGoJsee CylllecTBEHHbIe JHHelHHble hopMbl peabeda. Ha cuum-
Kax (MpeuMylIecTBeHHO CpejlHUX MacuTaboB) OTYETIHBO BbIABJA-
ioTcsi abpa3HoHHBIE H AKKYMYJIATHBHblE yyacTku Gepera. B npenenax
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NoCAe/IHHX HAXOAATCH pas/iHuHbie THNbl OeperoBblX 06pa3oBaHHii:
KOChl, nepecbinu, nJsixKH, YU4aCTKH JI€JbT. AHBJIHB Mo a3poCHHUMKam
npeobnanarwiiied OPHEHTHPOBKH AKKYMYNATHBHBIX GOPM 1a6T BO3ZMONK -
HOCTb OLEHHTDb HANpagrJeHHe nepemellenis HaHOCOB, (HOPMHPVIOLIETO
3TH (HOPMBI.

Ha aspocHumkax cepun GeperoBbix BaJOB BHIHbBI HCKJIO-
YHTEIbHO 4eTKO. CTAHOBHTCS BO3MOXKHBIM NPOCJELHTb HX pacnpocTpa-
HEHHE, HAMETHTb pa3/ikMyHble BO3DACTHbIe reHepalHu M LaTb MOpPQo-
JIOTHYECKHE XapPaKTePHCTHKH (AJHMHA H INHPHHA BAJOB H NOHHMKCHHH
MEX/1Y HHMH). DJIeMeHTapHble NpHeMbl MOJIEBOH (OTOrPaMMETPHH
NO3BOJAIOT OUEHHTb TEHAEHIHI0 MOCJRLOBATEIbHOTO HAapacTaHus
BbICOT BaJI0B. Basbl sierko pacnosnaiotes 6.1arofgapst HX NPOCTHPAHHIO
B/O/Ib COBPEMEHHOH GeperoBoil JIMHHH H CBETJIOMY TOHY rpeGHei,
06YC/I0BJIEHHOMY HHTEHCHBHBIM Da3BeBAHHEM MECYaHOH I0BEPXHOCTH
BaJ0B.

HMcnonb3oBanue aspoCHHMKOB OTKPBIBAET BO3MOXKHOCTh OLEHHTB
OCOGEHHOCTH  KOH(UTrypauuu a6pa3HOHHBIX OEPeroBbIX JIHHHIAL,
00YC/IOBJIEHHBIE 3JeMEHTAMH TEKTOHHKH. B uyacTHOCTH, mosmoKeHHe
MBICOB W 3aJHBOB 4acCTO ONpeJeNseTcs CKJAag4yaTtodl CTPYKTY-
poii. OpuenTHpoBKa Gepera HHOrJA 3dBUCHT TaKKe OT MOJOMKEHHS
MJIOCKOCTEH Pa3NoOMOB HJIH TIPe061afalolero HanpaBJeHHs TPeLIHHO-
BATOCTH.

Kaprorpagpuueckue matepuanbl, a3poCHHMKH, @ TAKKE pe3y.db-
TaThl PEKOTHOCUHPOBOUYHBIX 0O0C/AE10BAHHH MNO3BOJASIOT BbHIOPATL
YYacTKH 1A AeTaJbHOrO H3yueHHs ApeBHHX Geperosuix JHHHA. Mx 1e-
Jnecoobpa3Ho H3YYaTh Tam, /1€ OHH XOPOLIO BbIPAaXEeHbl H HE 3aMacKH-
POBaHbBI MOCACAYIOLIHMH NpolleccaMmu npeoGpa3oBanis peabeda: 0TJ10-
KEeHWeM NeJIOBHA H MPOJIIOBHA, 30J0BbiMH ¢dopmamu u ap. Ha noGe-
pexbe 03epa BbIOWPAIOTCA NPOMHIH OT Ype3a BOJAbl 10 MAKCHMaJ/bHbBIX
npeesioB pacnpocrpanedus o3epa B npowsom. [To npoduasm nposo-
AHMTCH HHBCJIHPOBAHHE, OnHcaHHWe oOHAKeHHH H wypdoB, OypeHue He-
rny6okux ckeaxun. Ot6upaloTcss o6pasibl OTAOXKEHHH, Caaraolnx
AKKYMYJATHBHBIC Teppachl u Geperosble Baabl. Ha otaenbubix nan6o-
Jlee  MHTePECHBIX YYacTKax »KeJaTelbHO MPOBOLHTL MEH3YJIbHYIO
CheMKY M HeNOCDPeACTBEHHO B M0JIe Npoc/eXHBaTh NPOCTHPaHHE TEp-
pac H GeperoBbix Ba/jOB. ITO MO3BOJSAET HCKJIOYHTb OWHGKH TpH
COMOCTaBJEHHH NpodHuaen.

[To pesynbTaTam onpeje/neHHsi BLICOT GEPEroBbIX JHHHH H JAAHHBIM
OLEHKH HX BO3pacTa CTPOSATCHA AuarpaMmbl GeperoBbiX JHHHH. O6uIHi
MPHHIKI HX MOCTPOEHHA 3aK/I04aerces B caenyoulem. [1o ocu abeuucce,
HMelollled pa3OMBKY Ha KHJIOMETDPBI, HAHOCSITCSE MYHKThl HAGMIOLCHHH
(mecta npoduieit). Ocb opaHHAT pa3bHBAETCA HA METPHI a6COMIOTHO
HJIH OTHOCHTEJBHOH BhICOTHL. 3aTeM Ha TaKyi0 AHArPAMMY TOMKAMM
HAHOCATCSH BLICOTHI, @ CNellHaibHbIMH 3HAUKAMM — JaHHBIE O BO3pACTe
GeperoBhix IMHHHI Ha KaxXA0M H3 npoduei. [TYHKTH H3MepeHHs BBICOT
O/IHOBO3PACTHBIX OEperoBbiX JHHHH COEAHHSIOTCH NPsIMbIMH. Takum
o6pa3som, 10 HarpaMMe OKa3biBAeTCH BO3MOMKHBIM CY/HTh O HAJHYHH
HJIH OTCYTCTBHH TaKTOHHYECKHX JIBHXXeHWH Ha nobepexbe o3epa. [Ipu
HAJHYUH [BHXKEHHH ONpelensiercs Ba)KHAsl XapakTePHCTHKA KaxK oM
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GeperoBoil IHHHH — TPAJHEHT €e HAK/IOHA (H3IMEHEHHe BbiCOThI Gepe-
roBod JIHHHH Ha | KM).

[TpH noBbileHuH ypoBHe# 03ep HX 3aNHBBI IPOHHKAIOT 12J€KO B 10-
JIMHBI peK, Bnajaowux B o3epa. OGpasyioutkecs npu 3TOM Teppach
HEPELKO NPHHHMAIOTCA 3a peuHbie. Ho MeXay peuyHbIMH W O3epHbIMH
TEppacami ecTb yeTkue pasnuuusi. Thi10BOW WOB 03epHOl Teppachl
HMEET MOCTOAHHYIO a6COMOTHYIO BLICOTY, MeX/Y TEeM Yy PeuHbIX Teppac
BbICOTA THIJIOBOTO WIBA CHHXKAETCH BHH3 MO TEUCHHIO PEKH.

[lpeBHue GeperoBble JHHMH ynaeTCs MPOCAEAHTb He TOJLKO Ha
Cyllie, HO H Ha /iHe 03ep. Tam OHH BHISIBAAIOTCH C MOMOLLBIO 3X0J0THOIO
poMepa, recakyCTHYeCKOro 30HAHPOBAHHA H 0T6Opa 06pa3iloB AOH-
HbIX OTJIOKEHHH C NMOMOIUILIO JHOYEpPNaTens HAH TPYHTOBBIX TPYGOK.
C noaBoaHBIMH GeperoBbIMH JTHHHAMH CBA3aHbI TAKKe 3aTOM/IeHHbIE
JLO/IHHBI PEK H BPEMEHHbIX BONOTOKOB. JIecTHHIA 3aTON/EHHBIX Teppac
Ha ray6uHax no 100 M o6HapyxeHa Ha aHe Heewik-Kyas,

[lpu ananuse ueropumn npesuunx GeperoBbIX JHHHI LOJKHbI YUHThI-
BATbCA 34KOHOMEPHOCTH Pa3BHTHA GeperoBoil 30HbI 03ep.

Pazgutue Geperosoii 3oum o3ep

IMoa BausiHMeM 03epHBIX BOA CK/IOH KOTMOBHHBI C TeueHHeM
BPEMEHH TepepabaThiBAETCA H MPHHHMAET OYePTAHHS o3epHoro Ge-
pera, Ha KOTOpoM (OPMHPYIOTCA OCHOBHBIE BHIbI GeperoBbix opm.
Ha npodune ozeproro 6epera uigensiiores GeperoBoii oTKOC, 3aneck,
ypes, JuTopanb u cBan. CKopocTh Mpeo6pa3oBaHusi HCXOAHOTO OTKOCA
B O3€pHbLI Geper 3aBHCHT IJIaBHbLIM 06DPA30M OT CHJIbI BOJHEHHS H
FEO0JIOrHYECKOro CTPORHHSA 03€PHOH KOTJIOBHHBI. YK/IOH AHA B npexesax
MEJKOBObA OMpenensieT 0COGEHHOCTH MPHGON H B 3aBHCHMOCTH OT
3TOro B 6eperoBoil 30He NPOHCXOAHT HAH abpa3usi, HaH AKKYMYJSALHSA.
0. M. CokonoB (1976) cuntaer, 4To BO3HHKHOBEHHe npogHIsi paBHO-
BECHA SIBAACTCH €CTECTBEHHOH «CaM03alHTO» Gepera oT pa3mbiBa.
[Tpu 3HaunTeIBHOM KPYTH3HE MOABOAHOrO CKAOHA LiHpHHa 6eperoBoi
OTMEJIH MaJia, BOJIHbI IPH NPOXOMXKACHHH HA HEID MOYTH He pacxonyiot
CBOIO SHEPTHIO H, BBIXOASI HAa Majble TAYGHHbI, HHTEHCHBHO BO3-
AeHCTBYIOT Ha HO H 6Geper; npuG6oi paspywaer Gepera. [Ipu mannix
YKJIOHAX BOJIHA MPOXOAHT Hal MEJKOBONbEM 3HAUMTE/bHblE PacCTOs-
HHA M €€ SHEeprusi racHTCsl, OCTATOYHAs IHEPTHs PACXOAyeTCcH Ha
MEPEMELIEHHE HAHOCOB H OTJOXKEHHE HX Ha MOABOAHOM CKJIOHE M
nasixKe.

[Mpodpunb nw6oro Gepera crtpemuTcs K HEKOTOpOMY mpeneny —
npodumo paBHoBecusi (Jleontwes, 1961: 3enkesuy, 1962). [1pu stom
MPOMCXONHT COPTHPOBKA MaTepHasia Mo KpymHocTH. Hawochl Biosib
NpOGHAs paBHOBECHS pacnpenesioTes caenyioulim o6pasom: 1) men-
KHE YACTHUBI — HJI, MEIKHI NECOK — OTK/ALbIBAIOTCS B HHMKHEl 4acTH
NPOMHUAA HIH YHOCATCA Ha rayGuHy; 2) cpeiHHe 4acTHIb KOMeBIoTCs
OKOJIO HEKOTOPOH HeHTPaJbHON JHHHH HJIH AKKYMYJIHPYIOTCH B Cpej-
He#l yacTH npoduas; 3) KPYMHBI€ HAHOCHI MEepeMellaloTCs BBEPX no
CKJIOHY H BbIGPACLIBAIOTCA NPHGOEM BbILIE JHHHH ypesa.

Ha ouensb otsorux Geperax, KOTOpble CBOHCTBEHHBI MHOFHM KOT.10-

66



BHHAM CTEMHbIX W TYHAPOBBLIX 03ep, 06bIUHO He HabIIAaeTCHA HHKAKHX
OCJOKHAIOLIHX 3JeMEHTOB MHKpopeabeda; dopma Takux npoduien —
c1a60HAKJOHHAS, MOYTH TOPH3OHTAJIbHAA NIpAMas, NPOAOJIKAIOLLAACH
HA KHJIOMETpPbl OT JHHHMH ype3a H JHLIb Ha ray6uHe OKoJo 2 M MpH-
HHMAWLLas BH/ cJerka BOTHYTOH KpHBO#l (Hanpumep, osepa Yanbl
Cesnetertenn3 Ha tore 3anaano-CuGHpCKOil paBHHHBI). XapakTepHo,
YTO B TOM CJydyae y CaMOro ype3a pacnpoCTpaHeHbl HJHCTbIE OTJIO-
MEHHSI M TOJAbKO C yla/jieHHeM OT Hero Ha ray6GuHe okoao 1,5 ™
MOSIBAAIETCA MecuaHblii TPYHT; najnee, ¢ rayGHHOH, pasMep 4acTHL
BHOBb yMeHbluaercsi. [IpH HaJIHUMH TPABHA MJIH FaJbKH OHH OObIYHO
HAaKaMJIHBaOTCH 0KOJIo ype3a. [nyGHHbl B 3TOM cayyae cHauyaaa yBesH-
YHBAKOTCH JIOBOJBHO GLICTPO, a NMOTOM HaYHHAETCsl MOYTH MJOCKOe
JIHO, CJIOKEHHOEe TOHKHMH HAaHOCAMM.

[Tpu oueHb KPYTOM HCXOAHOM OTKOCe (45° u Gosee) MOXKeT BO3HHK-
HYTb BOJHOBOH pexum ocoforo xapakrepa, npd KOTOpPOM BOJIHA
paspylwaercsi He y camoro 6Gepera, a, BCTpe4yasi OTPaXKEHHYIO BOJHY,
TepAeT CBOK IHEPTHIO HAa PACCTOAHHH NMONOBHHBL LJIHHBI BOJIHBI OT HETO;
Geper B 3TOM cJyuae NpaKkTHUeCKH He paspyuwaercs (Jleontbes, 1955).
AKKYMy1STHBHbIe (OPMBI BOJHOBOTO MPOHCXOXK/IEHHS HA TakHx Ge-
perax OTCYTCTBYIOT.

CaeayeT yydTBIBaTb, YTO MPH MOCTOSIHHOM YpOBHe ofpasyercs
30Ha akTHBHOro Gepera, rie OJHOBPEMeHHO MOTYT GOPMHPOBATLCA HE
0HA, 4 HeCKOJbKO reoMopdo/s0rHuecKH BbipaKeHHbiX JuHuH. Hanpu-
Mep, aKKYMYJfiTHBHble Geperosbie BaJibl 06pa3yloTcs B 30HE 3aMJeCKa;
aGpa3HOHHas Teppaca — B 30He ype3a, NMOABOAHbIE AKKYMYJSATHBHbIE
BaJibl — B 30HE JHTOPAJH.

[epedopmMupoBaHHe HCXOJAHOTO OTKOCA MPOHCXOAHT TMOA Aei-
CTBHEM JHHAMHUECKHX (AKTOPOB, KOTOpble MOTyT GbITb Omnpeie/eHbl
A1 Kaxaoro o3epa. Pazmepnl 30HbI aKTHBHOro Gepera npH KOHKPeT-
HOM MOJIOKEHHH YPOBHA (hy) TakxkKe MOTYT ObITh YCTAHOBJIEHbI KOJIHYE-
crBenno. Ilpu 3ToM BbicoTa 30HB akTuBHOro Gepera (Hs) paBHa
(cM. puc. 3):

H6 =Acn+hn+hn+hhs

rae A, — aMIJIHTYAda CrOHHO-HaroHHbIX YpOBHe#; A, — MaKcHMaJb-
Hasi BBICOTA BOJIHBLI NPH HauGosblieM Harove; h, — ray6GuHa, 10 KOTO-
poil mpocaexHBaeTcs AEHCTBHE BOJH Ha AHO; hy — MaKCHMalbHbl#
HaKaT MpH HaubGO/NbILIEM HaroHe.

KonnuecTBeHHAA OLLlEHKa Pa3MepPOB 30Hbl aKTHBHOTO Gepera npuBo-
IHT K JIBYM BbIBOJaM, CYLLECTBEHHO BaXKHLIM /ISl ONpeleeHHs noJo-
JKeHHsl YpOBHeH o03ep 1Mo GeperoBbiM JHHHAM.

1. TTockoabKy AHHaMHuecKHe (akTopbl, ONpefeasdiollHe BBICOTY
30HBI AKTHBHOro 6epera, 3aBHCAT OT OUEPTAHHH W pa3MepoB 03€pa,
TO MpH AaHHOM YPOBHe h, B KaX10i Touke GeperoBOH JIHHHH BbICOTA
30Hbl AKTHBHOrO Gepera MoXeT ObiThb pasnuunoil. Hanpumep, ans
OHeXCKOro 03epa pacueTbl NMOKa3bIBaWT, UTO rpeGeHb COBPEMEHHOTO
6eperoBoro Basna B YenmyKckoi ry6e MoxKeT HMeTb BbICOTY HE Gonee
1—3 ™, a B paitone mbica Becos Hoc — 10 3.5 M Hajl coBpeMeHHbLIM
YpPOBHEM 03epa.

5 67



v
Ty // - ]
ha N9
o dop *
hy T vad Puc. 3. 3oHa akTHBHOTO 03epHoro Gepera.
N Ls — nnuHa 6GeperoBoro OTKOCA; @ — YroJ
HakJoHa GeperoBoro oTkoca; N — npoekuus

Lg, ocTanbHbie 0003HAYEHHAs — B TeKCTe.

2. TunamuueckHe (aKTOpLI, onpeaensiolilie BHCOTY 30Hbl aKTHB-
Horo Oepera, 3aBHCAT OT pa3MepoB 03epa, KOTOpPble H3IMEHAITCS
B CBAA3H C KOJIeOAHHUAMH YPOBHA (MOLBEM YPOBHSA NMPUBOJHT K YBEJH-
yeHnio pa3mepoB o3epa). [lostomy BheicOTa s0HBI aKTHBHOro Gepera
TaKXKe H3MEHSIeTCH B 3aBHCHMOCTH OT Kose6aHuil ypOBHA o3epa. THM
o6bACHAETCH TOT (aKT, YTO MPH BHICOKHX CTOAHHAX YPOBHA (OPMH-
pyioTcs 6osee MOULHBIe Geperopbie GoOpMbl, ueM NpH HU3KHX (Ipyxu-
HHUH, 1980); yka3aHHas 3aKOHOMEPHOCTb HaHboJee YeTKO MPOABJAALTCS
Ha feperax maJabix 03ep.

JluHaMKiKa 03epHbIX BOJ BJHAET TaKXe Ha MJaHOBble OYepTaHHSA
03epHO#H KOTJIOBHHbBI, MOCKOJbKY HAaHOCH MepeMellalTcs BIOJb Oe-
pera noa aeiictBueM BosHeHus. B. B. Jlourunos (1950) ykaswiBaer,
YTO MPH MOAXO0Je K Gepery, HECMOTPS Ha sIBJeHHe pe)paKkUHH, BETPO-
Bas BOJIHA He YCMeBaeT «pPa3BepHYTbCHA» MOJHOCTBIO H TOAXOAMT
K Gepery moa KochiM yrjoM. B pe3vibraTe 3TOro 4acTHILBI HaHOCOB
nepeaBHraloTcA BLOAb Oepera 3uraaroo6pas3Ho, Kak 3TO moapobHO
onucavo B. Il. 3enkoBuuem (1962). K sTomy omucanuio caenyer
TOJBKO N00aBHThb, YTO BAOJb Oepera ObicTpee BCEro mnepemellarTcd
YacTHIbI TeX pa3MepoB, KOTOpbie Npeo6.1analT B COCTaBe HAHOCOB.
YcraHoB/IeHA TaKMKe BeJMUWHA ONTHMAJbHOTO Yrja MOAXOAa BOJHLI
K Gepery (45°), obecneunBaioilas Hau60OIbILIYIO CKOPOCTh BAOJLGepe-
rOBOTO MepeMelleHHs HAHOCOB.

B 3aBucumocTH 0T npocTHpanus Geperos H mpeobaanaroilHX BeT-
pOB HanpaBJ/ieHHe MepeMellleHHS HAHOCOB MeHfeTcs. B Teuenue nnu-
TeJIbHBIX TPOMEKYTKOB BPeMeHH KPaTKOBPeMeHHbIe MOABHKKH CYMMH-
PYIOTCA — BO3HHWKAeT NOTOK HaHocoB. OH 3aHHMAaeT HJH BCIO LUHPHHY
MOABOJHOTO CKJIOHA H MJfAXK, HJIH TOJbKO YacTb MPOPHIA aKTHBHOTO
6epera. JIOHHBIH MOTOK NMepeMellaeTr NMecyaHble HAHOCH, a8 B BepXHeH
4acTH NOABOJHOTrO CKJIOHA H BbllIe JIHHHH Ype3a nepemellaeTcs rajbKa.
B GosbwinHCTBe cayuaeB 06.1acTAMH NHTAHHA MOTOKOB HAHOCOB ABJIfA-
IOTCSl MbIChl, CJOXEHHbIe KOPeHHbIMH TMOPOAAMH, H YYacTKH KPVThHIX
abpanupyembix GeperoB. 3HauHTeJIbHbIE MO MPOTSKEHHOCTH TMOTOKH
HAaHOCOB BO3MOKHbBI TOJBKO Y BbIpOBHeHHbIX GeperoB. M3nom Gepero-
BOH J/IHHHH, Pe3KOe YMeHblUeHHe WJIH YBeJHueHHe oOTKoca OGepera
NpenAaTCTBYIOT pacnpocTpaHeHHIO HaHocoB. Takue yuacTku Oepera
O. K. Jleontbes (1955) nasbiBaeT «HempomycKamH».
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IMoToKK HaHOCOB 06;aaal0T CBOHCTBAMH, YeTKOe onpejefeHne Ko-
TOPbIX BO MHOTOM MPOSICHSET KapTHHY Pa3BHTHA GeperoB, a Takke
xapaktep (OPMHPOBAHHSA APEBHHX GeperoBblX JHHHH, SBJIAIOUIHXCH
HaleKHbIMH HHAHKATOpPAMH MPH PEKOHCTPYKILHH KoJie6aHnui YpOBHS
o3ep.

|. HanpaBienue MOTOKAa HAHOCOB OMpEEACTCS HAMPaBACHHEM
CYMMapHOTO BOJIHOBOTO JeHCTBHS. D70 MOATBEPKAAETCA pacnooxe-
HHeM aKKyMYJsiTHBHbIX GeperoBbix (opM Ha 03epax.

2. [To Mepe yaanenusi IOTOKA HAHOCOB OT OG/ACTH MHTaHHA KPYII-
HOCTb COJEPIKAILUXCS B HEM HAHOCOB YMEHbIIAETCS, UTO OTpaKAETCH
B COOTBETCTBYIOUIHX M3MEHEHHAX MEeXaHHUecKoro cocrasa HAHOCOB,
caarapoiux 6eperopbie HOPMBL

3. HanpapneHHe NOTOKa HAHOCOB MOXKET Pe3KO MEHATLCA B CBA3M
¢ W3MeHeHHsIMH YPOoBHsi. OGBACHSETCS 3TO TeM, UTO JABHXKEHHE TIOTOKA
HAHOCOB 34aBHCHT OT o4yepTaHuil Gepera, KOTOpbie TaKXe H3MEHAIOTCH
npu KojeGaHHAX YPOBHA 03epa. B HeKkoTOpBIX caydasx KojeGaHus
YPOBHSI MPHBOAAT K KOPEHHbIM H3MEHEHHSM Xapakrepa GeperoBoro
npouecca: Hanpumep, abpasHOHHBIH TH HGepera TNpH MOHHMKEHHH
YPOBHS MEPEXO/IHT B AKKYMYJSATHBHBIH H HA060POT.

B 3aKJ0uEHHE CJeAYeT OTMETHTD, UTO Pa3BHTHE 03epHOro bGepera,
npoMcXoasiiee noa AeHCTBHEM NIHHAMHYECKHX (haKTOPOB H TMPOTEKAK-
ulee Ha (oHe KoneGaHHi ypOBHSA, OGYCJIOBIHBAET CAOKHOE CTpoOeHHe
o3epHbix Geperos. 3HaHWe OCHOBHbIX 3Tanos 6eperosoro mnpoiecca
(abpa3us, nepeHoc, akKymyJisuus; GopMupoBanie npoduas paBHoBe-
CHSi W MJAHOBBIX OuYEepTaHHi JHHHH Oepera) Mno3BOJSET YBEPEHHO
HCNONBL30BATh Gepera /sl H3YYeHHs MCTOPHH 03ep, B HaCTHOCTH LA
PEKOHCTPYKIIHH X01a YPOBHA H CBA3AHHBIX C HHM Kosie6aHHH CTOKa
H YBJaKHEHHOCTH.

Fnasa 2

OTBEOP OBPA31L0B U ONPEJEJEHHE MOLLHOCTH
O3EPHbIX OTJIOXKEHHUHA

l‘eoakycmqecuoe 30HAHpPOBaAHHE

[eoaKycTHUECKHH MeTOJ HCC/e/loBaHHA 13eT BO3MOXHOCTDH
MOJAYUHTb HH(MOPMALKHIO O rayGHHAX 03ep H penbede HX aAHa, O MOlL-
HOCTH, Te0JIOTHUeCKOH CTPYKTYpe H COCTaBe AOHHBIX otaoxeHuii. Cpe-
JeHHsi, MOJYUEHHbIE B pe3y/ibTaTe reoakyCTHYeCKOro 30HAHPOBAHHA,
1310T BO3MOMHOCTb OYPHTb CKBAXKHHbl HIH OpaTh KOJOHKH JIOHHBIX
0CalKOB B Haubojee NMepcnekKTHBHBIX yuacTKax. KO/OHKH XapakTepH-
3YIOT TeOJIOTHYECKHit pa3pe3 TOJNbKO B OTAENbHBIX TOYKaX, a npH
reoakycTHUeCKOM 30HAHPOBAHHH NOJNYYaeTCs HenpepbIBHbIA paspes no
npogHIIO.

3BYKOBbl€ BOJIHBI MOTYT PACNPOCTPAHATLCA B BOLE, HE 3aTyXasd, Ha
paccTosiiie B JeCSTKH, @ MPH ONpeleJeHHbIX YCJIOBHAX — B COTHH
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KHjaoMeTpoB. [TosTomy nepsbiit akycTHUeCKHil npu6op — sxosior Jlan-
eBeHa, mosiBUBLIHICSA B 1912 r., cpa3y nawen wmupokoe NpUMeHeHHe
B THAPO(HIHYECKHX HCCI@IOBAHHSIX MOPEHi, PeK H o3ep. Yxe B 1935 r.
T. Croxe, a s 1941 . Q. H. Kucenes npepnoxuau onpeaensiTb 1o
SXO/IOTHBIM JIEHTAM JIHTOJIOTHYECKHH COCTAB IPYHTOB, 4 TaKKe MOIL-
HOCTb BEPXHEro /1051 OCA/IKOB M0 HAJHUHIO B 3AMHCH JIMTOJOrHYECKOM
FPAHHILLI HHIKE MOBEPXHOCTH AHA («BTOPOE AHO»). ITH HCCACIOBAHHS
AaJH TONUOK K pa3paboTKe aKyCTHUYECKOH annapaTypbl HOBOTO THNA —
3BYKOBOro reosokatopa (Ily6pos, 1976). Coxpausis NPHHUHO JeH-
CTBHA 5X0JI0TA, reoJOKAaUHOHHAA annapartypa MO3BOJSET H3yuyaTh
XdpAKTED H CJIOHCTO-CKIANUATY IO CTPYKTYPY AOHHBIX OCALKOB, 4 TAKKE
MOACTHAIOILHX HX TOPHBLIX MOPOA.

HeoGxonumbim yeaiosuem aas nagexuoro MPOHHKHOBEHHA YIIPYIHX
BOJTH H3 BOAbI B IPYHT SIBASIETCA GOJIee HH3KAS, 4eM NP 3XOOTHPOBA-
HUH, qacTota Konebanuii (menee 10 k') npu n0cTaTOUHON MOUIHOCTH
Hanydatens. CeayeT YUUTHIBATB, UTO NPH MOBBILLIEHHH MOLLHOCTH H3-
AY4aTeNs H CHHXKEHHHM 4acTOThl (T. €. YBeJHUEHMH IJIHHb BOJH)
MOBBILIAETCS TYGHHHOCTD JIOKAIHH Fe0OrHYECKHX CPE/ 33 CYeT HeH3-
GeKHOH noTepu paspewamolieii cnoco6HOCTH annapatypol. B peayiin-
TaTe reoJIOrH4YeCKHi paspe3 CTAHOBHTCH MEHEe J1eTaslbHbiM.

B Hawe# ctpane nepayio AKYCTHYECKYI) anmaparypy Aas uesei
re0/10ro-reoMopGoNOrHIecKHX Heeae0BaHHii aKBATOPHIL paspaboraJn
H BHEIDHJIH ManbiMH cepusiMmH Bo BHUM MeToaMKH M TexHHKH pas-
BenkH (BHUTP). Tlpu6ops ¢ MATHHTHO-CTPHKUHOHHBIMH KepamHye-
CKHMH M 3]€KTPOMCKPOBbIMH H3JyuyaTeJsiMH pPa3paGOTYHKH HA3BAJIH
3BYKOBbIMH reosokatopamu (3IJ1), a akycTHKO-reonornuecKkuii MEeTO/L
HCC/IeI0BAHUA — 3BYKOBOH reoJioKauueii (y6pos, 1976). [pw nocae-
AyIOlUleH MOAEPHH3ALHH annapaTypbl MHOTHMH OPTaHHU3ALUHAMH 3TO
HA3BAHHE COXPAHHIOCH TOLKO 33 METOOM H3Y4YeHHS Pa3pe3os pbIX-
JIBIX OTJIOMEHHH C MOMOLLbLIO BbICOKOPa3pellamluinX ManorayGHHHbIX
NPUGOPOB € HAMPAB/JEHHBIM H3JIYYEHHEM M NPHEMOM.

O6biuHO re0s0KaTopbl COCTOAT M3 TPexX IM1aBHBIX Y3JI0B: perucrpa-
TOpa, COBMELIEHHOro ¢ GJOKOM YNpaBJeHHS YacTOTOH NOCBLIAEMOro
CHrHaMa; reHepaTopa 5/1eKTPHUECKHX HMIYbCOB H YCHAUTENS: 3abopr-
HOro mpHeMHO-nepeaaioulero yetpoiicrea (Bu6partopa). B camonucie
MEX4HHYECKOE HJIH 3/eKTPOHHOE YCTPOHCTBO € 3a1aHHON YacTOTO
3aMBbIKA€T KOHTAKTbI 3JIEKTPOPA3PANHHKA. Bosuukaouwuii 3NeKTpHYe-
CKHil HMIYJIbC MepenaeTcs Ha H3ayuatenb. B uanyuartene koneGauus
06bEMa 3/1eMEHTOB (MarHUTOCTPAKLHOHHBIN, HIH Mbe303(peKT) npu-
BOAAT K HX COyAapenHio, BO36Yk/1ast TeM CaMbiM 3BYKOBOH CHIHAJ —
mesyok. C nomomuibio oTpaxartensi curuan KOHLUEHTPHPYETCH B Tesec-
HbIH YroJa ¢ pacTBopom << 45°, och KOTOPOro HanpaaJjleHa BEPTHKAJ/bHO
BHH3. TTo nocTHXKeHHH M10CKOH rpaHHIIbI BO1a—0Ca10K 44CTb IHEPTHH
CHaua/a oTpa)caercsi OT Hee B o6paTHOM HanpaBaenuu. OcTasasics
BOJHOBAsl 3HEPrHA MPOHHKAET B NOHHBIE OTJOMKEHHS H pacnpocrpaus-
€TCA MO HHM 110 caeyiollell aKyCTHYeCKO# FPaHHILbI, KOTOPO#H 06bIYHO
ABNSIETCA MOBEPXHOCTb HACJOCHHS. ITOT OTPAXKEHHbIH CHIHAJ TaKKe
BO3BpAllaeTcs K NMpHeMHHKY W T. A. Kamabiit oTpaxeHHsiii cHraau
MPOM3BOLHT MEXAHHUYECKHI Yap MO 3/1€MEHTAM NMPHEMHHKA, BBI3bIBAS
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B HHUX cnabblii 3J1eKTPHUYECKHI HMMYJbC, KOTOPHIH YCHAHBAETCA H MO-
paetcs Ha nepo camonucua. [Tepo ocTaBisieT WTPHX HA ABHKYULEHCH
JIEHTE 3JeKTPOTEPMHUECKOH HJH 3aeKTpoxumuueckoi Gymaru. Ot on-
HOrO CHFHAaNa-MOChIJIKH MOCAe10BaTeIbHO PErHCTPHPYIOTCH WITPHXH OT
MOMEHTA H3JIYUeHHS 10 KaXK10r0 MOMEHTA NMPHX0/1a OTPaKeHHOro CHr-
Hajsa BO BpeMeHHOM Macuitabe. ToT macwitab AAs BOAbl H JOHHBIX
OTJIOXKEHHH Pa3/JHUYeH, HO CPABHHTENbHO TOUHO NMEPeCcYHTLIBAETCSH B JIH-
HeiiHblit macwiTab. [NocregoBaTebHasn 3aNHCh CEPHH OTPAXKEHHBIX CHT-
HAJ0B Ha MOABHIKHYIO JIEHTY MO XOAY CYAHA CAHBAETCH B JHHHH (OCH
CHH(A3HOCTH), NOKA3biBaIOLIIHE H3MEHEHHE NMPOCTPAHCTBEHHOrO NMOJ0-
JKEeHHS OTPa’KeHHbIX TPaHHIL.

Jlns uccaeioBaHHs CTPOEHHS 3eMHOH KOpbl MO IHOM H /A pele-
HHSl Te0JIOrO-MOMCKOBBIX 3aJay B OTAEJNbHbIX CJAY4YafaX HCMOJAb3YIOT
ray6unuyio ceficmoakycTuueckyio annapatypy (CAIT). Oua B ocHOB-
HOM MPHMEHSeTCH A HCCJAeJOBAHHH HAa MOPSX H OKeaHax, HO MOXeT
6bITh HCTMONb30BaHa H Ha Goablinx o3epax. Mcrounukom ynpyrux
BOJIH MPH CEACMOAKYCTHYECKOM NPOGMHUIHPOBAHHH Yalile BCEro cayxar
MOLIHbIE 3JEKTpopa3psiaHbie NMpucnocobaeHHs (3JE€KTPOrHaApaBaHYe-
CKHil y1ap) W ra3oB3pLIBHbIE YCTAHOBKH («ra3oBble nywwku»). [1puem-
Hble YCTPOHCTBA 3THX MPHGOPOB NMpeACTaBAAIOT CO60H KepamMHueCcKHe
npuemuuku. [nasuoe npeumyuectso merona CAIT mepen 3IJ1 —
Goablias ray6HHA JOKALLMKH, KOTOpAs NOCTHraeT COTeH METPOB H nep-
BbIX KHAOMeTpOB no paspe3y. Bmecte ¢ rem CAIl yerynaet reosokaunu
10 Ka4yecTBy nosyyaeMmoi HHOpMalHH, TAK KAK He laeT BO3MOXKHOCTH
HCC/Ie0BATh BELLECTBEHHYIO YacTh reoJIOTHYEeCKOro paspesa, a JHulb
dHKCHPYET H3MeHeHHs B cTpyKTypax. OCHOBHOWH HE10CTaTOK MeToia
CATl — rpoMO3aKOCTb YCTAHOBKH, YTO HE [deT BO3MOXHOCTH HC-
nonb3oBaTh Maable cyaa. Kpome toro, CAIl ne6aaronpusaTHO BO3/1€H-
CTBYET Ha O3epHYI0 HXTHOdaYHY.

JIAs aKyCTHUECKHX HCCJAeNOBAHWIA AHA 03€p PEKOMEHAYeTCs Hce-
MO7b30BaTh aNMapaTypy ¢ rAyOHHHOCTBIO JIOKALUHH MO TPYHTY 10 25 M,
KoTOpasi MoxeT ObiTb YCTAHOBJEHA Ha BeceNbHOH HJIH MOTOPHOH
noake, aBToMoGHAe-aMPHOHH W 1aXKe HA Pe3HHOBOM JONKe. DNEKTPO-
nutaHWe npuGopa or akkymyaaTtopos [12-—-24 B., Bec amnapartyphl
okoso 100 kr. Annaparypa ¢ ray6unoit nokaunu 50—70 m moxeT 6bITh
yCTaHOBJIeHa Ha GOJIbLIMX MOTOPHBIX JIOAKAaX U Ha Gosiee KPYNHBIX CY-
nax. TuTanHe oOCYUIECTBASETCA OT MEPeHOCHOro 3JIeKTPOJABHraTtens
MoutHocThi0 1—2 KBT, 06wui Bec annapatypbi 250 Kr.

Cnoco6bl HHTEpNpeTalHy 3aNKCH H3aoXekbl B pabotax E. @. [1y6-
posa (1976), B. I'. ®emoposa (1975, 1977), E. A. Boakosa,
A. Jl. IOnosa, B. . ®enoposa (1970). HeGaaronpusaTho# cpenoi
AAS reoJIOKalHH SIBASIIOTCS BbIXOAbl CKaJbHBIX MOPOA, BaJYHHHKH
u necku. Hajpexuas uHTepnperauus NOCTHraeTcss ¢ NPHMEHEHHEM
KOHTPOJIS MPAMBIMH TFe0JIOTHYECKHMH MEeTOlaMH — OTGOPOM TpYHTO-
BBIX KOJIOHOK H OypeHuem ckBaxxuH. Ha puc. 4 npusenes npumep
reoJOrH4ecKoil HHTeprnpeTalunn 3anucH, noaydedHoi npuéopom 3IJ1-1
Ha oano# u3 aksatopuit Cesepo-3anaga CCCP H npoKOHTPOIHPOBAH-
HOH GYypOBBIMH CKBa)XHHaMH. B pesyabrare npHMeHEHHs reoJOKalHH
GBIIH MOJYYeHbl HOBBIE 1aHHble Ha o3epe Boabwaa Umaunapa. 1o aky-
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CTHYECKHM paspe3am [MOCTPOEHA KapTa YeTBEPTHUHBIX OTJAOXKEHHI]
¢ onpeneneHHeM HX mouiHocreii (®Pexopos, 1967).

[Ipn reoakycruyeckom mpoduAHpoBaHHH aHa OHexCKOro oszepa
npu6opom 3IJI-2 ynanoch yCTaHOBHTb YYACTKH TIPaBHTALHOHHOI
CK/JIa/14aTOCTH B TOJILILE JEHTOYHbIX [VIHH. BHABIEHBl 1H3BIOHKTHBHDIC
Hapyuennsi QyHAaMeHTa, OTPa3HBLIHECA B 0CAaL0YHOM 1NOKpoBe. B ry-
6ax ceBepHOH 4AaCTH 03epa 3a(HKCHPOBAHbLI FPAHHUTHBIE TPSibl, He
I€PEKPBITHIE JIOHHBIMH OTJIOXKEHHSAMH, H YCTAHOB/JEHA MOLLIHOCTL JAOH-
HbIX OCa/IKOB B MEXTDANOBbLIX NOHWXeHHAX. Ha ocHOBaHHuM Bcex aTux
MaTepHaJ0B cocTaBieHa reomopdonoruueckasn Kkapra nia Oueskckoro
oszepa (Benyc u ap., 1966).

Ha o3. KpacHom, pacnosnoxenHom Ha Kapeabckom mnepenrefike,
re0aKyCTHUECKOE 30H/HPOBAHWE MpoBoAHJock npubopom 3TJI-1
¢ noaku «Kazanka». Pas3pesbl NpOKOHTPOIHPOBAHB PAIOM CKBAKHH.
YcTaHOB/ICHBl Pa3JIHUHBIE TeHETHYECKHE THIbl YETBEPTHYHBIX OTJ0XKe-
HHH H HX TIPOCTPAHCTBEHHOE COOTHOIIEHHE (A6pamosa u ap., 1966).

Takum o6pasom, npoBenenHe TeoNOKAlHK NIPH H3YYEHHH MCTOPHH
Pa3BHTHS 03eD KpalHe )KenaTelbHO, 4 B HEKOTOPBIX CAy4asix U Heob-
X0AMMO. ITOT mMeTon He TpebGyer GOJbUIMX MaTepHa/bHbIX 3aTpaT
H o6jieruaer MJaHHPOBaHHE TOCJACAYIOUIMX HCCIeIOBAHHE.

O160p 06pa3uoB NOHHBIX OTJIOKEHHII

Ilnsi or6opa 06pasioB OTJOXKEHH|, 3a/1eraloluX Ha 1He 03ep,
HCMOJB3YIOTCHA NPHOOPHI HECKOJABKHX THMOB. [TpocTedliMMH H3 HUX AB-
Jasiiotest aHodepnatend. Ilpun uccienoBaHuK AOHHBIX OTNOMeHHEH Jla-
A0 CKOro 1 OHeXCKOro 03ep ycrneuHo NpHMeHsAICA AHoYepnaTeb CH-
crembl Ikmana— Bepaxu (Cemenosuu, 1966, 1973). Ero KoueTpykiius
(pHC. 3), B KOTOPYIO GblIH BHECCHBI HEKOTOPbIE H3AMEHEHHS, TOAPOGHO
onucana (JKusub npecubix Box CCCP, 1956, 1. 4, ¢. 293—305).
HHouepnatens npeacTapasieT co6oi MeTaNIHYCCKHI KOPOG pasamepom
0.20.2x0.4 m. [IBe CTBOPKH 3aKPHIBAIOT €r0 CHH3Y C MOMOIILbIO
NPY>KHHHOTO MeXxaHu3ma. [lHouepnaresb, K KOTOPOMY MPHKPENJISOT
CBHHILOBBIE TDY3bl, OMYCKAIOT HA AHO C MOMOLLbIO JeGeIKH C MaKCH-
MaJIbHO BO3MOXHOH CKOPOCTBIO; OH Bpe3aercs B rpyHT. [TocJsie sToro no
Tpocy cOpackiBaeTcs NOChIbHBIN IPY3, KOTOPbIA NIPHBOAHT B 1eHCTBHE
NPYXHHHBIH MEXaHH3M, 3aKpbIBAOWKH 1HO npubopa.

Jlyuuie Bcero gHouepnatenn paGoOTalOT Ha MATKHX HIAaX, JOCTAB-
Jifisl HA MOBEPXHOCTb 3HAYHTE/bHbIE MOHOMMTH JOHHBIX OCA/IKOB C He-
HapylleHHOH cTpykTypoi. Ha apyrux rpyHTax nnouepnatennm wHoraa
AOCTaBJAAIOT NMpo6bl ¢ HApYWIEHHOH CTPYKTYpOi#, Maaoro o6hema,
0COGEHHO KOTLa LOHHBIE OCajJKH MpeACTaBjieHbl rpy6biM MaTepHa-
JIOM — feckamu, rajibkod. B «uenmocTH» aHouepnartenss MoxKeT mo-
NacTb MECOK HJH TajbKa, 4YTO HEe JaeT HM BO3MOMKHOCTH IUIOTHO
COMKHYTbeA. B pesysbrate 3TOro TOHKO3epHMCTHIE MaTepuan npw
nonbeme BhiMbiBaeTcs. [Lis paGoThi Ha neckax u Gosee rpy6biX rpyH-
Tax y#oGeH KOBIWIOBbIH AHOYEpnaTe/b, HCXOAHHIM THNOM KOTOPOTO
ABnsAeTca AHouepnatesns [lerepcena (PKuzup npecumx sog CCCP,
1956, 1. 4) ¢ naowaneio 3axsata 0.1, 0.25 u 0.01 M2
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Puc. 5. duouepnaresn Sxmaua—Bepan
¢ npoGo# rpyura.

Bonee caoxno YCTPO€HBI CTPAaTOMETPLI, H3 KOTOPBIX HauGoJee
H3BECTeH ylapHbiit ctpatometp B. B. IMepguabesa (1972) (pwuc. 6).
OH CcOCTOHT M3 oCHOBHOII BHYTPEHHEH paMmbl, yaapHOi HapyKHOMH
Pambl ¢ rpysamMu H Ha6opa TpyGok AaKHO# ot 50 10 100 oM u JHaMer-
pom 20—30 mm. CtpaTomeTp MeaJeHHO onyckaloT Ha Ttpoce. [Tocae
TOTO Kak OH KOCHyJCS IHA (3TO y@aeTcst MOYYBCTBOBATH 110 c1abHHe
Tpoca), HAUHHAIOT MOATATHBATH W P€3KO oTnyckaTh Tpoc, B pesy.b-
TaTe 4ero NpHKpen/ieHHasl K HeMy BHEILLUHSIS pama ¢ TPY3aMH, CKOJb3s
Mo BHYTPEHHeH pame, 3a6uBaeT CTPAaTOMETPHYECKYI0 TPYGKY B TpYHT.
[Tocse sToro crpatomerp nomuumalor na MOBEPXHOCTb, OTCOEAHHSAIOT
TPYOKY H LIOMMOJIOM BHITANKHBAIOT H3 Hee MOHOJIHT rpyHTa. C no-
MOLUBIO CTPATOMETPa MOXKHO OTGHPATH NPOGLI TPYHTa CO CPaBHHUTEJIbHO
HeGOJIbIIHX Ty6uH; npuGOp Xopowo paboTaeT Ha MJAOTHBIX rIHHAax,
Ha CMEWaHHbIX TPYHTAaX aJleBPHT-NeCYaHOro COCTABA. Crparomerp
OT/IHYEeTCs JIerKOCTbIO, KOMIIAKTHOCTBIO, HMeeT Habop CMEHHLIX Tpy-
6ok. Ho ocanku B CTPATOMETPHUYECKOH TpyOGKe HMHOrZa CIKHMAaIOTCs
33 CHET MEXaHHYeCKOro BO3/NeHCTBHS WOMNOJA. JTOr0 HELOCTATKA
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Puc. 6. Crparomerp Ilepduanesa, moaro-
TOBJIEHHBIA K pabore.

JHueHa rpyHtosas Tpy6ka ['OWMHa, kortopas naetr Bo3MoMHOCTB
Gpatb GoJiblike 06pasibl JOHHLIX OCANAKOB H He NMPOU3BOAHT HX CIKATHHA
(13-3a HanHuKs pas3bEMHOro mexasna).

B Tex cayuasix, Koraa He06X0AMMO B3AITh 06Pa3ibl H3 TOAULH o3ep-
HBIX OTJIOKE@HHIH MOULHOCTBIO HECKOJLKO METPOB, IPHMEHSAIOTCS TPYH-
TOBble TPYOKH, CIyCKaeMble Ha TPOCe, HJIH Gypbl, CHaGXKeHHble WTaH-
ramu. [Ipn 3TOM BO3HHKAIOT 3HAYHTE]bHbIE TPYAHOCTH: MPHXOAHTCA
OTGHPaTh 06pa3subl HEYIOTHEHHbIX, HACHIIEHHBIX BOLOI Nopox.
Kpome toro, paGorsl Ha osepax seayTcs ¢ a0mok, KaTepoB H He-
GOo/IbLIKX CYJ10B HIH CO Jbaa. Bee To mpeabsiasier K npubopam oco-
6bie TpeGoBaHuA. OHM NOMKHBI GBITh JETKHMH H NPOCTBIMH, @ TaKKe
06ecreyHBaTh BO3MOKHOCTD B3SITHS HEHAPYIUEHHBIX 0GPA310B CHIBHO
OGBOJIHEHHBIX MMOPOI.

[Ipn HeGonblMX rAy6HHAX 03€p MPHMEHSIOTCH LITAHFOBbIE Oypbl.
OnHo¥i U3 caMbIX y1a4HbIX KOHCTPYKLULHII sIB/IseTCS 6yp Paiita (Wright,
1980), cocTosiwnit U3 roJIOBHOIN yacTH H Habopa CTaHAapTHLIX TPYO
ANUHOH 3.05 M, KOTOpbIE MOC/Ie10BATENBHO COUNEHSIOTCS MeXK Y COOOi.
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[Tpu ray6une Boabl 30 M KoHCTpyKTOpam Gypa yAaBajoch NOJYUHTH
KepH aanHoH Gosee 10 merpos. Byp HMucturyra topda (puc. 7) co-
CTOMT M3 XKeJOHKH (AJHHOH | M), maacTHHBLI, cNOCO6GHON BpalllaTbCs
BHYTPH »K€JIOHKH BOKPYT BEPTHKAJIbHOH OCH H CO@IHHHTE/bHbIX LITAHT.
O160p KepHa B #eJOHKY NPOM3BOAMTCH MOBOPOTOM MJAACTHHBI BOKPYT
OCH Ha HYXKHOH riyGuHe B TOJLILE OTIOKEHHH.

bByp Jla6opartopuu o3epoBenenua benopycckoro yHuBepcurera co-
CTOHT H3 KeJOHKH B (opMme NpOL0JAbHO YCeYeHHOro LHAKHHAPA, HOXKa,
MOApe3alollero KepH 1 OJHOBPEMEHHO CJYKALLero KpbILLIKOH KeJOHKH,
¢dukcartopa ¥ HaGopa COYMEHSIIOUUXCS WITAHT ¢ pa3MeTkoi. [TpuHuun
paboTbl 3aKJa04aeTCs B NOCJAel0BaTe1bHOM 0TGOpE METPOBbLIX KEPHOB
no Bceil Toawe. Byp ¢ oTKpbITOl XKelOHKOH onyckaercs Ha HeoOXo-
AMMYI0 r1yGHHY (COr1acHO pa3mMeTKe HA WITAHTax), MOBOPOTOM LUTAHT
BOKPYI OCH OCBOOO[aeTc 3aMOK KpPBILIKH XKeJOHKH (HOXKa),
MO3BOJIAET AOMOJHHTEIbHBIM HaxaTHeM 3akpbiTh ee. OT KOHCTPYKUHH
Hucruryra topda stor 6yp oTaHyaercs 60JIbumM o6bemom obpasua
(a1uHa | M npu naowanu cedenus 22 cM?), a TakKe BO3MOKHOCTBIO
nosy4eHns 06pa3LoB ¢ HEHapYyLIeHHOH CJOHCTOCTbIO, YTO BbI3BAHO MH-
HHMaJ/bHbIM NepeMelleHHeM KepHOo3a60pHOH YacTH OTHOCHTE/IbHO OT-
J0xKeHHH. Bypom yaaBasiochk nosiyuaTb XopouIHe KepHbl AJHHOR 10 10 M
u Gosiee. CyllecTBEeHHLIM €ro HeJOCTaTKOM SIBJISIETCS OrpaHHueHHOe
MCMOJb30BaAHHE Ha MIyOuHax 6Gojee 5 M H HeyIOBJETBOPHTEJNbHOE
KayecTBO 06pA310B KHAKOTO MOBEPXHOCTHOTO CJOS, €CJH ero Moll-
HOCTb mpeBbiluaer | merp.

[Mpu Goabwkx ray6HHaX 03ep NMPUMEHSIIOTCS TPYHTOBble TPYGKH,
KOTOpbIe onycKaloTest Ha AHO Ha Tpoce (puc. 8). Ouu cocTosT M3 cie-
NYIOULHX OCHOBHBIX uacTeii: Tpy6a, uyalle BCero H3 OpPraHH4Yeckoro
CTeKJa HJH MeTajna, LeJbHas WM CeKLHOHHAas; MeXaHH3M, MO3BO-
NAOULHA YAEPXKHBATh KePH B TPyOKe NPH NOAbeMe; MexaHH3M, obecre-
UHBAIOILHK nepexoa npubopa B pabouee nosokenHe (aBTOMaTHUYECKHH
HJIH MOJyaBTOMAaTHUYECKHH); 6anacr.

Hcnonb3oBanne Anf BHeApeHHs B TPYHT YAApHOH CHJAbI Tpy3a
MO3BOJIAET MOJYUHTh KEPHbI AJHHOH 10 HECKOJbKHX MeTpoB, HO 6e3
rapaHTHH LeJOCTHOCTH MOBEPXHOCTHBIX CJI0€B. ITHM HEA0CTATKOM He
obnanaloT KOHCTPYKUHH 6ypoBuix Tpy6ok Llwaaura (Zillig, 1953,
1956) u I'. AM6yasa u I'. Biopepa (Ambuhl, Biihrer, 1975). Oauako
neppas BC/AeACTBHE MaJoOH mJjolllaaH ceueHWs (auamerp 32 MM) H
OrpaHHYeHHOH IJIHHBI KEPHA KOHCTPYKTHBHO ycTynaet 6ypoBoil TpyGKe
I'. AMGyas, ABASIOLLENACS YCOBEPIIEHCTBOBAHHEM PaHHEH KOHCTPYK-
uun (Ambuhl, 1969), kotopas nosBossieT OTGHPATL KEPH AJHHOH 10
60 cm v aunamerpom 110 mM. Henocratkom TpyGKH ABASETCH CJOXK-
HOCTb KOHCTPYKUHH H TPYAHOCTb M3BJEYEHHS] H pacu/eHeHHs KepHa.
[TpocTOTOH KOHCTPYKUHH H TEXHHKH 0TGOpa oT/H4aeTcs npo6ooT6op-
nuk . Iurepdeavna u Y. Jleresanna (Digerfeldt, Lettevall, 1969)
[TpuGop umeeT KBaapaTHoe ceuenue (maowaab okoao 110 cm?) w
no3poJifieT OTOHPaTh KePH ANHHOH OKoslo 1.5 M, OlHAKO cHCcTeMa 3a1BH-
eK, MO3BOJIAILIHX pa3lieNiTh KEPH, He BbIHHMas ero 3 npubGopa, He
JlaeT BO3MOXHOCTb OTGHpaTh 06pasibl MOLUIHOCTbIO MeHee 5 cm. [las
B3ATHA KOJIOHOK FPYHTa AaHHO# 10 10 M ycneuHo npuMeHsnach nopiu-
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Puc. 7. Yuudunuposanubii 6yp Mucrutryra Topda.

Bua cGoky; Il — 6yp sakpur; I11 — 6yp oTkput. [ — kepHO3abopHas Keaonka; 2 —

K3 KeJOHKH, 2a — KpemnJeHHe KpLIWKH K BPaLlaiomeMyCs CTEPIKHIO (3a); 3 — Tpyba

ope3bio W Bpawaiowumcs crepxuem (Ja); 36 — duxcarop; 38 — KOJ/IbIO ANA CTPaXOBOUHON
BEpeBKH: J2 — OTBepcTHE IR COeNHHEHHR CO LITAHTAMH.
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Puc. 8. TpynroBasi TpyGka KoOHCTpyKilHH
F'OWHa aauuoit 1.5 m (TOUH-1.5), onyckae-
Masi Ha Tpoce.

HeBasi Tpy6ka, ckoHcTpyuposannas K. Benukosckum (1967). C ee no-
MOLLLIO MOAPOGHO H3yYeHbl JOHHbIE OTJIOMKEHHS 03ep CeBepO-BOCTOY-
Hoit [Toubiuu.

CoBepiueHHO OPHIHHAIBHBIM SBASCTCH MPHHLMN B3ATHS AJIHHHBIX
KOJOHOK O3€pHBIX OTNOXeHHH, npeanoxenubiit k. Makkepecom
(Mackereth, 1958; dpyxuuuu, Cemenopuu, 1976). Tpy6ka 3ataaku-
BACTCH B FPYHT H H3BJCKAeTCH H3 HETO C NMOMOLIBIO CXKATOr0 BO3yXa.
KoneTpykuus o6nanaer maccoit 0okono 60 Kr, 4To MO3BOJISET HCMOJb-
30BaThb €€ JlaXXe C JIOAOK H/IH KaTepoB; OHa JIerko pa3bupaeTcs Ha ua-
CTH, 4TO 06Jeryaer nepeso3ky. JIOCTOHMHCTBOM SIBJSIETCH TAKKE H TO,
UTO B HeH OTCYTCTBYIOT C/OXKHBIE AETaH W NPH HAAHYHH COOTBET-
CTBYIOLLHX MaTepHa/loB OHa MOXKeT ObiTb H3rOTOBJIEHA NMPaKTHYECKH
B J1II000H MacTepcKoi.

OcHoBoii npuGopa (puc. 9) asasiercs Tpy6a 10 (aaunoi 5 M, IHa-
MeTpOM 73 MM), H3roTOB/JeHHAasi M3 HepxKaBelollell cTaaH M BHYTPH
otnonxposanHas. K uuxHemy koHuy Tpy6ul npuBapen daanen,
K KOTOpOMY Ha GOJTax KPenmHTCSi OTKPBITHI CHH3Y G6apabau (/1),
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Puc. 9. [pynToBas mueBMaTHueckasi TpyOKa.

Yeaosusle 0603HauUeHHA — B TeKCTe.
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HArOTORJEHHbIH W3 AHcTOBOI ctanu. [lawwa 6apabGana | M, AHamerp
0.5 M. Buytpu Tpy6bi (10) naxoautcs 3abopuas Tpy6ka (9), H3roToB-
feHHas W3 AlopasiomMuuus, tnamerpom 45 mm. K Bepxnemy Kouuy 3a-
6opnoi Tpy6bl (9) BHHTAMH KPENHTCA 6poH30BbIl MOPLIEHb (7), TOUHO
MOJOTHAHHBIH TO BHYTPEHHEMY IHAMETPY ocHopHoll Tpy6w (10).
[epMETHYHOCTb OCYLUIECTBASCTCA ABYMS MPOKJAAJAKaMH — ¢proponaa-
CTOBOI MaHKeToil 5 H pe3auHoBo# naactiuol 6. 3a6opuas Tpy6ka (9)
1OJ7KHA CBOGOAHO MepeMelaTbes Mo KaHaly OCHOBHOH TpyGbl (10)
BIOJb MOJOr0 JATYHHOrO WITOKA (&), Ha HHXKHEM KOHLE KOTOPOro
umeercst GpoH30BBIH mopuiens (/2), Takke cHabxeHHbIH (TOpO-
MNACTOBOI MaHXeToi. Y HHXKHEro KOHIa WToka (8) mpocsep/ienbl
oreperusi (/1) amamerpom 3 MM, uepe3s KOTOpbi€ BLIXOASAT BOLA H
BO3AYX npu 3aGope rpyHTa. Bepxuuii KoHell WTOKa (§) NpHKpenJeH
K 6poH3oBoil mpo6ke (4), KOTOpas 33KPbiBAaET OTBEPCTHE OCHOBHOH
Tpy6sl (10) ceepxy. Ha BBICTYNAWIUIHA H3 Mpob6ku (4) KOHell WToKa
(8) Ha pean(e HaBMHYHBAETCA WITYLEP /5 MPHCOCTHHEHHS PE3HHO-
BOrO WNaHra Mojaud Bombl. Bropoil wryuep (/3) Ha npoGke (4)
CJAYKHMT NS KPENJIEHHs WJIAHra MOAauH CXKATOro BO3LyXa B KaHal
ocuoBuo#i Tpybnl (/0). Ha 6apabane (1) umeetcs wryuep ([4) ans
oTKAuKH BOabl M3 GapaGana. [MosocTb OCHOBHOH TPYGbI (10) cBsi-
3aHa ¢ moJocThio 6apabaHa (/) OTpPe3KOM MIOPHTOBOH TPYOKH (s
Ha kpoiinke Gapabana (/) umeercs kjaana (15), npepnasHavyeHHbIH
a7 copacbiBaHuA H30BITOYHOTO NABJIEHHS. CunbHO# npyxuHoi (16)
pbluar MPHKMMACTCS K Kaamany c6poca 1aBJIeHHA. K BepxHemy KOHILY
ocHOBHO# Tpy6bul (/0) KpemuTcs Leno4ka (3) ¢ TpocoM, Ha KOTOpOM
npu6op onyckaetcs Ha AHO. JLAst MOjayH CXKATOrO BO3AYXa H OTKAUKH
Bolbl M3 GapaGaHa HMCNOJb3YIOTCS MPOPE3WHEHHBbIE WIIAHTH, MpHME-
HSIOUIMECs N ra3oBoi CBapKH, ¢ BHYTPEHHHM IHaMETPOM 9 MM; OHH
paccunTanbl Ha naBnedne 10 aT™ 4 uMeOT NATHKPATHLIH 3anac npou-
HOCTH.

Pa6ora ¢ TPyOKO# OCYUIECTBJISIETCA CJAEAYIOUIHM 006pPasoM.

1. K wryuepam (13) u (/4) xkpensTca ABa uiianra LJHHOH He Me-
Hee ryGuHbl 03epa B MecTe B3ATHA NPOGEL, a K 1lenouke (3) npucoenu-
HsieTCA TPOC, Ha KOTOPOM Bech IPHGOP OMYCKaeTCst Ha AHO; KOrAa 6apa-
6an (1) Kacaercs TPyHTa, HA TPOCE MOSIBJIAETCHA cnabuHa.

2. Uepes wsanr, MPHKPENJeHHbIA K WwITYLepy (14), n3 6apabana
(1) npw NOMOLLK HACOCA BbIKAWHBAETCS BOAY, H 6apabau () mon nef-
CTBHEM THAPOCTATHYECKOTO AaBAEHHS HAUWHAET BKHMATLCA B JIHO;
BOlAa OTKayuWBaeTcsi /0 TeX MOp, MOKA He TMOHJeT rycras MyTb
(310 O3HauaeT, yto Gapaban Bpe3aics B JHO, a HUXHHHA cpe3 3abop-
HO# TPYOKM HAXOJAHTCS HA OJHOM YPOBHE C MOBEPXHOCTHIO O03€p-
HOro aHa).

3. B MOMeHT MOABAEHHS MYTH LIJAHI OTKAYKH BOADI C/eNYeT nepe-
KPbiTb, @ B LIIAHT, NPHKPENJIEHHbIH K WITYLEPY (13), nonath cKaThiA
Bo3ayX. Bo3lyX, nonasuuii B Mo/0CTh OCHOBHOH TPYGhi (10), nocpen-
CTBOM fNaBJaeHusi Ha mopuieHb (7) BHeapsAeT 3ab6opHylo TPYOKY (9)
B FPYHT Ha noJHywo ee aauny — 5 M. [locsie 3T0ro BO3ayx 4epes AopH-
ToByI0 TPYOKY (2) nponukaet B 6apabau (I), BbIpbIBAsi €r0 H3 TPYHTA;
npuGoOp HauMHAET BCAAbIBATb. B 3TOT MOMEHT rpys (17) oTkpbiBaer
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kaanau (15), crpaBiuBas M3jiHlIHee naBieHue W3 Gapabana, W no-
BEPXHOCTb 03€pa «3aKunaer» (NOABJASETCH MHOrO BO3AYLIHBIX My-
3bipei). ‘

4. BenablBuwyio TpyOKy cieiyer HemeleHHO NOAHATL Ha nanyby,
OTCOEMHHTb WJAHTH H TPOC H NPHCTYNHTL K H3BJEUEHHIO KepHa.

5. Jlis M3BJIEUEHHS KepHa HYXKHO K pe3b0oBoil yacTu wrtoKa (8),
BbICTYNALLEH M3 KPblWKH (4), MPUKPENHTh LIJIAHT H 3dKa4HBATH
B HEro BOJY; NMOJ AdBJEHHEM BOMAbI, AeHCTBYIOLLIEH HA NOpPLIEHb (7)
¢ HUXKHEH cTopoHbl, 3aGopHaa TpybGka (9) BTsAruBaercss B MOJOCTb
OCHOBHO#H TpPY6bl (10), 0cBOGOKAASI MPH STOM KepH, MO KOTOPb
HYXKHO CPa3y MOAK/IaabiBaTh JOTKH. [IpH Takom cnocobe H3BJeueHHs
KepPH He HCIBITbIBAGT CKATHA W HE Hapyliaercs.

B Jla6opatopuu o3eposeneHuss Benopycckoro vHHBepcuTeTa A5
FeOXHMHUYECKOro H GHOJIOTHUECKOTO aHa/lH30B pa3paboTana KOHCTPYK-
M5 TOPLIHEBOH TPYGKH, Mo3poJsiiouied oT6GUpaTh HEeHapYLIEeHHbIH
C/10ii HEKOHCOJTH/AHPOBAHHbBIX OCAKOB C MPHAOHHBIM CJ10eM BOJbI 06-
el MoutHocTbio 10 1 M. [Tpo600T6OPHIK COCTOHT H3 MAACTMACCOBOH
Tpy6KH (BHHHMJIACT, OPrecTeK/ao), MOpuiHs, Gaanacra, MexaHHaMma,
dukcupyolero Tpy6ky B pabouem MOJONEHHH, W Tpoca. [TpuGop
OMyCKaeTcsl Ha Tpoce Ha HeOGXOAUMYIO TAYOHHY, CKOJNBL3AILHM IPY30M
ocBoGoxaawrcs GHKCATOPbl, W TPpyOKa, CKOJb3fA OTHOCHTE/NLHO HeE-
MOABHKHOTO MOPLUIHS, Bpe3aeTcsi B FPYHT noja Becom Gannacra. [lpu
MoA'bEeME Ha TIOBEPXHOCTb KepPH B TPyOKe yiepKHBaeTCs paspeKeHHbIM
nasjienneM noj nopiuHeM. TpyOGKOH MOXKHO MOJYYHTb KePH AJAHHON 10
| m. [Tpu nocaenyiolleM 3aMOpPaxKHMBAHHH €ro XKHAKHM a30TOM HJIH
cyxum Jabaom (CO,) BO3MOKHO OueHb apoGHOe nesenne ob6pasua Aas
pas3AMUHbIX aHaJH30B. [IPHHUKN KOHCTPYKIHH HE HOB M paHee HCMoJb-
30Basicsl B APYTHX cHctemax Gypos (Stockner, 1972; Strong, Cordes,
1976).

Jlnsi aHanu3a BOJHOW M HAOBOH TOJIIIH HA KOHTAKTe BOAA—HJI,
a TakKe paga GHONOTHYECKHX AHANH30B OYEHb YAOOHBI TPYHTOBbIE
TpY6KH, Tap@HTHPYIOILHE GLICTPBIH OTGOP HEOGXOAUMOrO A aHanusa
o6pa3ua. KoHCTpyKIUHH TaKHX NPHOOPOB BecbMa pasHoobpasHbl H MHO-
royucaeHHbl. Xouerca ormetuth npuGopsl M. Mapteinosoi (1977),
Paiira (Wright, 1980) u K. Carake (Satake, 1983). [lepBbie aBe
KOHCTPYKLMH OTJIMUYAIOTCS MPOCTOTOH H MO3BOAAIOT OTGHPATh A0CTA-
TOUHO 6o/blIOK 06BeM npo6bl. SANOHCKHHE Py4YHOH ULYM, OTIHUYAACH
manbim BecoM (380 r) M oueHb MPOCTOH KOHCTPYKIHEH, COCTOHT H3
ty6yca (auamerp 0.8 cM, anuHa 16 cM), CTEPXKHA C KPLIABAMH, 3aN0p-
HOFO KJaamaHa B BHJe CTanbHOro wapuka u tpoca. [lpuGop MoM<HO
HCrnoJb3oBaTh Ha ry6uHax 10 300 M, HO ¢ €ro nNoMoulbo 0T6HpaloTCH
oyeHb HeGoJsibliHe 06pasiibl.

B tex cayyasx, Korja HeoGXOANMO H3YUHTb O3epHbie OT/IOKEHHH
60J1bIIOH MOLLHOCTH, TPOBOAHTCA OypeHHe ¢ TOMOLLbIO METOAOB,
06LIYHO MPHMEHSEMBIX NpPH reoJorHueckux wuceaepopanusix. Muorna
GypeHHe MOXKHO MpPOBECTH HA OCTPOBAX 03epa HJH HA €ro Geperax.
TakK, oueHb LEHHbI MaTepHan Ans H3yueHHs ucTopuyu bafikana naqu
CKBaXKHHbI, TpoGypentbe B aeabte p. Cesenrn. Ckpaxkuna na Gepery
03. KpacHoro Bckpbijia mo3aHe- H noc/e/ieIHHKOBbIe 03epHble H 03¢pPHO-
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JNIe/IHHKOBbIE OT/IOKEeHHS PeKOPAHONH MOLLHOCTH — 82 M (BuwneBckasn,
Jaebigosa, 1967).

[Toka eie moutH He GYPHIHCh CKBaXHHBI B Npejesax akBaTOPHH
o3ep. ONHMM H3 HEMHOTHX NMPHMEpPOB Takoro poaa paboT sBaAeTCA
CKBaJ)KHHa, mpobypeHHas Ha 03. BuBa (octpoB XoHcio, finouus) c nou-
TOHa Ha ray6uHe 65 M; BCKPbITHI H NOAPOGHO H3YYeHbl O3epHbIE OTJO0-
*eHusi motHocTbio 6osee 1000 m (Paleolimnology of Lake Biwa. . .,
1972—1981).

Ecte Takxe onbiT 6ypeHHs cKBaxHH co abaa. B 1932 r. 6biau
npoGypeHbl HOHHbIE OTNOXKeHHs Jlanoxkckoro osepa (Kpachos, Peit-
Heke, 1936). B 1964 r. co nbaa ynanoch noayunth paspesdbl JOHHBIX
ornoxenuit 03. Kpacnoro (AGpamosa u ap., 1966; I'peiicep, 1967).
CkBaruHa, npo6ypeHHas B ero WeHTPalbHOH yacTH, Ha raybuue 11 m
BCKPBLJIA OTJIOXKEHHA MOLLHOCTbIO 28.8 M.

B nocaentnee BpeMs [/5l pPelleHHS BOMPOCOB, CBA3AHHBIX C BJHSA-
HHEM JesiTe/IbHOCTH YeJOBeKa Ha PeXXHM 03ep, H3ydaeTcs MHKPOC/IOHC-
TOCTb O3epHBIX OTJ0XeHHH. [laa or6opa HeyNMIOTHEHHBIX MOBEpPX-
HOCTHBIX coeB HauboJsiee 3 PeKTHBHBIM OKa3aJiCA MEeTOI 3aMOpaXKH-
BAHHA OCAJKOB C MOCHAELYIOULHM HX pacujeHeHHeM Ha MHKpPOCJ/IOH.
Buepsbie 3amopaxuBatue 6biio npeaaoxkeno k. lanupo (Shapiro,
1958), a mno3xe ¢ ycnexom MNPHMEHEHO PAAOM JPYrHX aBTOPOB
(Huttunen, Merildinen, 1975a; Merildinen, Huttunen, 1978; Stockner,
1972; Strong, Cordes, 1976; Wright, 1980). Texnuka samopaxuba-
HHUA TPYHTAa OY€Hb MPOCTa: MOPO3H/bHAA Kamepa, 3ano/ilHeHHas pea-
reHTOM, BHEAPSeTCH B OTJIOXKEHHS; M0 HMCTEYEHHH OMNpeleseHHOro
BpeMeHH ee nojHumMaloT Ha nosepxHoctb. M. PenGepr (Renberg, 1982)
npeajaraert, Ha Hall B3rasA, HauGosnee ynoGHYIO Kamepy — TpsiMo-
yroJibHylo, B BHI€ KaAHHA AaHHOH 90 cM mnpu wHpuHe ctopoHbl 10 cMm.
YeTaHoBKa ONMycKaeTcs Ha Tpoce, /IS BHEJPEHHS B IPYHT HCIOJb3Y-
10TCA CheMHble Tpy3bl. B KauecTBe peareHta AnA 3aMOpa{HBaHHsA 4alle
npumensercsa cyxoi sen (CO,) u kaTanusatop (cnHpT, 3QUP H T. N.).
Ha zamopaxusaioueii naHenn B TeueHHe |15—30 MHHYT Hamep3aer
CJIOf TPyHTa C HEHapyLIEeHHOH CJOHCTOCTbIO TOJIULHHOH 2—4  cM.

W3 oTeuecTBeHHbIX NPHOOPOB, HCTO/B3YIOUIHX MPHHLHI 3aMOPaXH-
BaHH# OCaJKOB, HallO0 OTMETHTb OYeHb MPOCTOE YCTPOHCTBO, MPeA/O-
YKEeHHOe COTPYAHHKaMK BuolcKo# HayuHo-HCCe10BaTeNbCKOH Mep3-
notHO#H ctaHuuun. OHO COCTOMT M3 ABYX TPYO, HAXOAALLHXCA OJHA
B Apyroil (KoakcuajabHasi KOHCTpykuusi). Uepes npopy6n TpyGa
(nnuna 7 M u guamerp 57 MM) BHeapseTCH B OTJNOXKEHHA Tak, 4TOGbI
npumMepHo '/, BO3BbILIANACE HAMO JILAOM; B TPY6Y HANHBAIOT KEPOCHH,
GeH3HH, aleTOH WJIH CHPT, KOTOPble OXJaXAAalTCHA 10 TeMrepaTyphl
BO3/1yXa; B pe3y/bTaTe NPOHCXOAHT HaMOpaKMBaHHE TPYHTa Ha
Tpy6Ky. Tlpu temneparype Boszayxa —25°C 3a 8 nHe#t MPOHCXOAMT
Hamep3aaHHe cjosi 1o 22 cm toawuHoH. HemocraTkom 3TOro merona
ABJAAETCH AJHTENbHOCTb HAMOPAXKHBAHHS H BO3MOMHOCTb HCIOJbL30-
BAHHAl €ro TOJBbKO TNPH HH3KHX TeMmnepaTypax BO3]yXa; JIOCTOHH-
cTBOM — 60JabLIOH 06bemM nosydyaeMblx o6pasuUoB H MPOCTOTA NpoO-
uecca. MeTtol 3aMOpa)KWBAHHA TPYHTOB MPHUMEHSAJICH TaK»Ke 3CTOH-
CKHMH aumuonoramu. Mx npu6op npeacrapiasier co60# MOPO3HIBHYIO
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Kamepy B BH/e CEKUHOHHOH TpyGbl ¢ HAKOHEUHHKOM; B KauyecTBe
peareHTOB HCMOJb3YeTCs CYXOH €1 H CHHPT.

Curenannblit 0630p na1eKO He HCUEPNbIBAET BCEro pasHoobpasus
npHGOPOB, NPHMEHAEMBIX /s oT6Gopa 06pa3lOB AOHHBIX OTJO0KEeHHH
o3ep. KouctpynpoBanue nau6osee npoctelXx M HaleXKHLIX NPHGOPOB,
NO3BOJIAKUINX paboTaTh ¢ MHHHMAJbHON 3aTPaToOH CHA W CPEACTB,
GyaeT MpOJOXKATBCA H BIPE/b.

[TonnATbie cO 1HA KOMOHKH JOHHBIX OTJOKEHHH OMHCBLIBAIOTCH He-
MOCPEACTBEHHO NOC/€ H3BJAeYeHHA H3 TPYGOK. OGBIUHO JIOTKH C KEPHOM
KAAAYT Ha TOKPHITHIA MOJHITHIEHOM CTON WJAH MPAMO Ha nagayoy.
B nepByio ouepeab H3mepfercs AJAHHA MOHOJHTA, €r0 MOBEPXHOCThb
3aUHIILAETCH OCTPHIM HOXKOM H KOJIOHKA paspesaeTcs Monojam BI0Jb.
[To cBexemy cpe3y NpOM3BOAHMTCA JeTalbHOE OMHCAHHE, B KOTOPOM
YKa3blBaeTCs XapakTep 0cajKka, rPaHHIlbl MEXKAY reHeTHYECKHMH rOpH-
30HTAMH, LBET, CTPYKTYpa, TEKCTYPHbIE OCOOEHHOCTH, BKJKOUEHHS.

B kauectse npumepa npusenem BoinogaHernoe H. M. Cemenopuuem
(1966) onucaHHe KOJOHKH JIOHHBIX OTJOXEHHH M3 X HOH yacTu Jla-
JLOXKCKOro osepa, B3ATOH ¢ ray6uHbl 23.5 m (cranuns 28/60).

0—14 cm — aneBpuT GypOBaTO-ONHBKOBBIH, HA TOBEPXHOCTH GYpHIil HAWJIOK;
14—17 cM — necok nJoXo COPTHPOBAHHLIA C MPHMECHIO TPABHS;

17—21 cm — rauHA cepas MATKas, ¢ NPHMECBIO MATKOro ajeBpHTa;

2]1—41 cm — raMHa cepas, roMoreHHasi, MsrKas.

Kononka Ne 8 paara Tpy6koii Makkepeca B LeHTpaabHO# yacTH
Onesxckoro o3epa Ha raybune 50 M ([Taneonumuonorus OHexcKoro
osepa, 1976).

0—2 oM — HauaoK Gypbifl, XKHAKHIL;

2—3 oM — pynHbiii C/IOH H3 ABYX KOpPOYEK, YEPHOH H OXPHCTOH;

3—80 cm — un Gypopato-cephiii. Jlo ray6uusl 60 cM B Hem Habawonaercs yactas
YepHas rHAPOTPOHJIHTOBAA CJAOHCTOCTD;

80—335 cM — raMHa roMOreHHas, cepas, ¢ YepHbIMH FHIPOTPOHJIHTOBBIMH MPOCJOi-
KaMH H MPHMa3KaMH, K KOHLY HHTEpBajsa MOCTeNeHHO npHobperaer
cgetio-cepuiii uBetr. C ropusonta 180 oM raHHAa CTAHOBHTCH MATKOM,
06BOAHEHHOH;

335—365 cM — nepexonHbiii FOPH3OHT OT TOMOreHHOH K MHKDOCJAOHCTOM JIEHTOYHOR
riavHe GypoOBATOTO OTTEHKa;

365—505 cM — MHKPOCJOHCTAs, CBETAOCEpasi NeHTOuHAs ranHa. ToauMHA JeHT KoaeG-
aercst o | 1o 3 mm. Yuactok 400—420 cM — oueHb naoTHas cyxas
rauna. Ha ray6une 420—450 cM — nentounas ramea Gyporo upera.

[TpumepoM OnHCaHHA OTJIOXKEHHH C BBICOKHM COLEepKaHHEM Opra-
HHYECKOTO BeLLeCTBA MOXKET CayKHTb B3ATas JI. B. fkosaesoit wran-
roBoi Tpy6koi ¢ ray6unbl 6.25 M KosoHKa u3 o3epa Boabmoi Kuce-
rau Ha lOxuHoM Ypane ([paGkoBa u ap., 1981).

0—300 cM — B OpraHH4YeckHi, AHATOMOBBIH, MENHTOBbII;

300—450 cM — M1 OpraHH4ecKHil, MeJHTOBLIN;

450--481 cm — ua ¢ HeGO/BLIHM COLEPXKAHHEM OPraHHYecKoro BellecTsa, caabous3-
BECTKOBHCTBIH, ME/JIKOAIeBPHTOBbIH, ¢ 06JJOMKAMH PAKOBHH MOJUTIOCKOB;

481—510 ¢M — HJ H3BECTKOBHCTHI, PakylIHAKOBBI;

510—539 cM — M MeNKOANeBPHTOBbIM, TAHHHCTHIA, ¢ GOJALIIMM KOJNHYECTBOM PACTH-
TeJbHbIX OCTATKOB;

530—550 cM — necok NJA0Xo COPTHPOBAHHBIA.

6* 83



MMocae onucanns KOJOHKA pa3iesieTcs Ha OTPe3KH AAHHO#H oT | 10
10 cM. M3 kaxporo orpeaka oT6upaercs cbipoii o6paseil Ha rpanyno-
METPHUECKHIl aHanu3 (B TMOJHITHIEHOBblE MEIIOYKH HJIH OaHkH).
JIAs XHMHYECKOTO aHajn3a 06pa3ibl HAHOCATCS TOHKHM CJ0EM HA
611010, MOAHOC HIH NOJHITHIIEH, Y4TO cnocoGeTByeT GLICTPOMY BbIChIXa-
HHIO OCAAKA A0 BO3AVIIHO-CYXOil Macchl, H pacThpaiotces B pappopo-
BLIX CTYNKAaX; 4acTb MOPOIIKA PACTHPAeTCsi B aratoBOH CTymke aas
CHeKTPaNbHOrO aHanH3a. M3 Tex e ropH3OHTOB OTGHPAIOTCA H BLICY-
UIMBAIOTCH 06pa3iibl HA NMaJHHOJOTHYECKHH H AHATOMOBBIH AHAIH3BL.
Cripble 06pasitbl HCMONB3YIOTCA MPH aHaAH3aX APYTHX MHKPO- H
MAaKpPOOCTATKOB.

Fnasa 3

JINTOJIOTO-MHUHEPAJIOTHYECKHE H TEOXUMHUYECKHE
HUCCJIEJOBAHHA

IFpanyJoMeTpHUECKHH aHanaus

[paHy/OMeTPHYECKHH aHAJIH3 SIBAACTCA OIHHM H3 OCHOBHbBIX
METOJ0B H3yueHHsi O3ePHBIX OTJOKEHHA. 3HaHHe TPaHyJOMEeTpHye-
CKOrO COCTABA HMEET MepBOCTEeNeHHOe 3HAYeHHe I8 OTHEeCeHHs ocal-
KOB K TOH HMJH HHOH pasHoBHAHOCTH. OHO HEOGXOAHMO TaKiKe MNpH
MCTIONIb3OBAHHH KJACCH(HKALMHA TeppPHreHHbIX O0CajKOB, HanpHumep,
kaaccuukaunu H. M. Crpaxosa (1954), B KOTOpO#H HCINO/B30BAH
Cpe/HHil IHAMETp HACTHIL IDTOT AHAMETP OMNpeensiercss rpaduuecky
MO KYMYJAATHBHBIM KPHBBIM HJIM AHAJIHTHYECKHM MYyTEM H HE MOXKeT
GLITH MOACYHTAH 63 IPeABaPHTENBHOTO NPOBEACHHS TPaHYTOMETpHYE-
ckoro ananausa. [lo H. M. CrpaxoBy, COBpeMeHHbIE TEeppPHIreHHbIE
ocaaku (ocanku, B Kotopblx npumech CaCO,, ayTHreHHOrO KpemHe-
3eMa W OpraHWYecKOro BeIIecTBAa, B3fATbie MOPO3Hb, COCTABJANT
menbiie 10 %) npu meauane 0.1 MM ABAAIOTCA NeCKaMH, MpH €€ 3Ha-
qernn ot 0.1 10 0.05 MM — KpYMHOANEeBPHTOBLIMH HiaamH, npH 0.05—
0.01 MM — MeJKOaJeBPUTOBBIMH HJIaMH, a 0NpH MeJIHaHe MeHee
0.01 MM — TAIHHHCTBLIMH HJaMH. Be3 BbIMOJHEHHS TpaHyJOMeTpHYe-
CKHX aHaJH30B HE MOTYT HCIONB30BATHCA H APYTHE KaacCHpHKAUNH
coBpemenHbiXx ocaikos (Pbifasnko, 1971).

I'panyaoMeTpHUeCKHil cocTa GOJMbLIKHCTBA COBPEMEHHbIX 0CALKOB
3aBHCHT OT AHHAMHUECKHX YCJOBHI 06pa30BaHHA OTNIOXKEHHI H pacro-
noxenus obaacteit cHoca. PacnpejeneHne o610MOUHBIX 4aCTHIL MO
pasaMepy Mo3BOJSIET CYAHTh O IMHAMHUECKO#H 06CTaHOBKE npoliecca ce-
NUMEHTAUHH HJIH Ccpeabl 0CaJKOHAKOMIEeHHA (Pomanosckuii, 1977).

O610MOuHbIe 3epHA TMpeacTaBifaloT coboit Haubosee yCTOHYHBYIO
4acTb OCAAKOB, COXPAHSIOULYIOCS Ge3 CyIeCTBEHHbIX H3MEHEHHH MpH
npoleccax AMareHe3a u jaxe katarexesa. B cBA3N ¢ STHM NPH BLIACHE-
HUH HCTOPHH O3€P H3yueHHe rPaHyJOMeTPHH 06JOMOYHbBIX KOMITOHEH-
TOB COBpPeMEHHBIX 0Ca/KOB H 60/iee JIPeBHHX OTNOKEHHI HMeeT nepso-
cTeneHHoe 3Havenve. ONHAKO Takoe H3yueHHe 3aTPYIAHFAETCH HEpel-
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KHM NPHBJIEUEHHEM K HCC/IEIOBAHHIO COBPEMEHHDBIX H IPEBHHX OCALKOB
B KOPHE OTJIHYHBIX APYT OT APYra MeTOJMK H KNaCCHPHUKALHH 0T/I0XKe-
Huii. B 4acTHOCTH, JUTOJOraMH yKe 1aBHO OcO3HaHa Lenecoobpas-
HOCTb NPOBEEHUS 1eTANbHbIX (APOGHBIX) FPaHYIOMETPHUECKHX CHTO-
pbiX aHaau30B (Cpanyiomerpuueckuii ananus. .., 1976; Pomaunosexui,
1977), npu M3YYEHHH K€ COBPEMEHHbIX OCajKOB 10 CHX Mop eule
MHOTa HCTOAb3YIOTCS HEJO0CTATOUHO JeTanbHble HaGopbl cHT ([lere-
nuH, 1967). INpeacrapasiercd, uTo TaKoe MOJOKEeHHe NOJKHO ObiTh
MCTIPABJEHO W MeTOAbl H3YYeHHsl W KJlacCH(HKaUHs COBPEMEHHbIX
0CaJKOB MaKCHMaJ/IbHO NPHOJHKEHBl K TPHHATBHIM B iuTonoruu (Cnpa-
BOUHHK MO JHTOJMOTHH, 1983).

B nocsnennue roabl peKoMeHayeTcss oT6HpPaTh NPOOLI COBPEMEHHbIX
TePPHIEeHHbIX OCAJKOB €CTeCTBEHHOH BJAXKHOCTH M, He BBICYLIHBAs
uX, MoABepraTh rpanyjsomerpuueckomy auanusy ([lereaun, 1967,
Jlanuna, CapunoBa, 1971). 9To BBI3BAHO TE€M, YTO TMpPH BbICHIXaHHH
npo6 HepenKo 06pa3yOTCA arperaThl 3a CUeT BbiMaJeHHsl H3 MOPOBbIX
pPacTBOPOB coJiell, KOHUEHTPAIHH 3JeKTPOJHTOB [0 Mopora KoaryJs-
ILMH H [EMEHTAlMH YaCTHI KOJNJOHAAMH, KOTODble TMOJHOCTbIO He
Jle3MHTErpHPYIOTCS PH FPaHyJOMeTPHUECKOM aHaau3e. B sTom cayuae
HaBecKy npo0bl 4451 aHanu3a pekomenayercs 6patb B 130—140 r u3
oueHb XOpOILUO MepemenianHoro ocaaka. M3 to# xe npobbl onHOBpE-
MeHHO Gepercs eule okoso 30 r MaTepHana [/si ONpefeNeHHsi cojep-
JaHHS CyXoro Bemectsa B npoGe myteMm BbicymwHBanua npu 105 °C
H MOBTOPHOTO B3BEUIHBAHHA.

Jlo NpOM3BOACTBA TPAHYJOMETPHUECKOTO aHa/H3a, OCOGEHHO eC/H
H3y4alTCs CILEMEHTHPOBAHHBIE OCAJOUYHBIE MOPOAbl HJIH BbICYLIEHHbIE
COBpEMEHHbIe OCaJIKH H3 BOLOEMOB MOBbIILIEHHOH MHUHEPANH3alHH,
O6BIYHO TIPHXOAMTCHA MPOH3BECTH OMNpPEeNeJIEHHYI0 MOArOTOBKY Mare-
pHaJia B3ATOH HaBecKH. MexaHHuyeckHe cnocolbi 3aKJ/04aloTCA B HaMma-
YHBAHHH €ro B BOJE, JIETKOM PACTHPAHHH, KHIAYEHHH, B36a/ITHIBAHHH
C TOMOILbIO CrelHaJbHbIX NMPHOOPOB, Y/IbTPa3BYyKOBOH oGpaboTke.
XumHueckHe cnocobbl BKJAWUAT 006paGOTKY pas3jHUHbBIMH DPEaKTH-
BAMH: HACBILIEHHBIM pacTBOpoM nupodochaTta HATpPHsS, aMMHAKOM
kouuentpauuu 1, 10, 25 %, ABy1elHHOPMAJIbHBIM PACTBOPOM TPHITOJH-
docdata naTpus, 1% -HbiM pacTBOpoMm KapGoHarta HaTpus, 2—5 % -
HbIM PACTBOPOM COJISTHOH KHCJIOTEI, YKCYCHOH KHCJOTOH H HEKOTOPBIMH
APYTHMH pearenTaMu. [IpH 3TOM XapakTepHO, UTO XMMHUecKyio obpa-
GOTKy, MpHYeM HHOTJa H BO BpeMsl MPOM3BOJACTBA CaMOro aHa/nusa,
NPHXOAMTCS OGBIUHO MPUMEHATD NPH U3YUEHHH COBPEMEHHbIX MOPCKHX
ocaakoB (ITerenun, 1967).

Tpu M3yueHHH APEBHHX OCAJKOB XHMHUeckas o6paboTKa yacro He
Tpe6yercsi. Heo6xoauma Jumb o6paboTka 06pasioB CONSTHOH KHCJIO-
TOW A/ yaaneHns KapHOHATHOTO LEMEHTa, APYTHe XKe PeaKTHBhI TPH-
MEHSIOTCS CPaBHHTENbHO penko. [lsl COBpEMEHHBIX OCANKOB MPeCHBIX
03ep xMMHueckas o6paboTka Takxe o6biuHO He TpeGyercs. B To ke
BpeMsl HMHOrJa BO3HHKaeT HeO6XOAMMOCTb YjaajeHust M3 06pasioB
OpPraHHYyecKOro BelleCTBa, YTO OCYLIeCTB/AETCH O0bIUHO MyTeM HX Mpo-
KanuBanus. EcTecTBeHHO, OJHOBpeMeHHO yaansercs H KapOoHaTHas
yacTb ocajaka. [1o3ToMy NpH 3HAYHTEJbHOH TMPHMECH KapGOHATHOrO
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MaTepHana cHauana HYXKHO YAaMHTh H ONpeeqHTh COpepKaHHe
3TOr0 MaTepHasja, a 3aTeM yXKe OPraHH4eckoro. ITO MPOH3BOAHTCH
nyTeM BO3AEHCTBHA Ha HaBecKy canabbim (2—5 %) pactBopom consiHoil
KHCJOTBI, KOTOPYI0 106aBAAI0T He6GO/IbUIHMH MOPIUHSMH 10 NpeKpalte-
HHSl Bbl€JIEHHsl MY3bIPDbKOB rasa. 3aTeM maTepHaJ MepeBOAAT Ha
GuabTp M npomsbiBaioT Boaoi. [locne BbicylIHBaHWS MaTepuas B3se-
IIHBAIOT, PA3HOCTb MEX/Y MepBOHAYANbHOH HABECKOH H 3THM Becom
COOTBETCTBYET CONEpKaHHIO KapGOHATHOH NpHMecH.

Jlnst rpaHy/IOMeTPHYECKOro aHa/H3a Pa3HO3ePHHCTOr0 MaTepHaa
(moponbl, ocanka HJH BellecTBa, ocTaBLIerocs nocje yjaajienus kap6o-
HAaTHOH MPHMECH H OPraHHYeCKOH COCTaBJAKILIeH), COCTOSIIEro He
TONIbKO H3 MeCYaHbiX, HO H aJ1€BPHTOBbLIX H INTHHHCTHIX YaCTHIL, OGBIUHO
npumeHsercsa KomGHHHpoBauHblii MeToad. CyTb 3TOro MeToaa 3aK/io-
yaeTcA B MPeJBAapPHTEbHOM OTMYUHWBAHHH YaCTHIL pasMepoM MeHee
0.01 mm, a uroraa u 0.01 —0.05 mm (ecau B HaGope CHT, 3aTeM HCIOJb-
3yeMOM [/1A pacceBa, HeT cHTa ¢ Aveiikamu B 0.05 mm). Takoe ormyuu-
BaHHE MPOH3BOAMTCH NYTEM MHOTOKPAaTHOTO CJAHBaHHA 4yepe3 cHGoOH
BEPXHEero ¢JIos BOJb Yepes onpejeneHHoe BpemMs nocae B36anTbiBaHHA.
Bricota caupaemoro cro/ifa BOAbl H Bpemsi CJAMBAHHUS OMNpeLessieTcs
HCXOAfl M3 TOTO, YTO YacTHULl AHameTpom meHee (.01 MM oceaalT Ha
1 cm npumepno 3a 110 cekynn, a pa3mepom 0.05 MM — Ha | cm 3a
5 cekynn. Bona, cauBaemas ¢ yactiuamu pasmepom 0.01—0.05 mm,
cobupaeTtcs B oTe/bHbI cocyl. OT/lesieHHe COOTBETCTBYIOUIMX YACTHIL
3aKaHYHBAETCA, KOTAa Mocje B3MYYHBAHHUS KO BPEMEHH CJHBA B CJH-
Baemom crtoabe Boabl He OyneT BHAHO B3BelleHHbIX wactuil. [locae
3TOr0 OCTAaBIIMACA HA JlHE coCyla MaTepHas BbiCYIIMBaeTcs, B3Be-
IIHBAeTCH H MNOJABEpPraeTcsi pacceBy Ha cHTaX. Take BbICYIIHBAKTCH
H B3BelIHBalOTCA yacTHUb pasmepom 0.01-—0.05 mm, ecan mpouaso-
JIHN0Ch HX OTIEeeHHE.

[Tpu 3HauHTeIBHOM cOfepKaHHH B 06paslle MEeJHTOBBIX YAaCTHIL M
MPH XKEeJaHHH BBIACHHTb HX IPAaHYJOMETPHYECKHH COCTaB CYCNEH3HIO,
cogepxaiuylo uyacTHubl mexbwe 0.01 mm, He cauBaioT, a coGHpaiwT
B Gosbuoi cocyn. [locne nepeBoaa B Hero Bceil cycneH3uun o6bem ee
JOBOJSAT J1O LEJIOr0O YHC/1a JIMTPOB, TILATEJbHO MePeMellHBaIOT, H 4acThb
cycned3ud (o6bIYHO OJHH JIHTP) NMEPEeBOAAT B CTEKJSIHHBIH WHIHHID
BLICOTOH He MeHee 40 cM 1J5 NpoBejleHHs] aHANH3a METOAOM MHMETKH.
CycneH3Hio TUIAaTENbHO B3MYUHBAIOT M 3aTeM NHNETKo# o6bemom 20
uau 25 cm® or6upaioT npobbl ¢ ray6HHL 10 cM OT NOBEPXHOCTH cycrneH-
3HH LISl ONpejle/IeHHsl COAepKaHuA YacTHLL 1HaMeTpom meHee (.05 mm
yepes 45 cek., yacTuu auamerpom meHblue 0.0l mm — uepe3 18 muH.
10 cek., ans yactuu anamerpom Mmenee 0.005 mm — uyepe3 6 yacos.
Ilasi onpeneneHns comepKaHHA uacTHIl aHametpoM menee 0.001 mm
npoby Gepyt yepe3 24 yaca. B3saTble npo6bl BLICYIIHBAIOT, B3BELIHBAIOT
H 3aTEM PaCCYHTHIBAIOT coaepKaHHe Kaxaod ¢dpakuuu (JIorBHHEHKO,
1974). ITuneTouHbIi METOA HCMONB3YIOT H AJS COOCTBEHHO MJIHHHCTHIX
nopoxa. B sTom cayyae ans avanusa o6bluno GepyTt HaBecky B 10 r, Ko-
TOPYIO B3BELIHBAIOT HA aHAJHTHUYECKHX Becax, 3a/JHBAIOT AHCTHIIHPO-
BAHHOH BOJOH M ocTapasoT A0 pa3mokanuda. [locae pactupanus
npo6bl Pe3HHOBLIM MECTHKOM CYCNEH3HI0 MepeBOAST B UMAHHAP ANA
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aHaJiM3a W J10BOAAT ee o6beM 10 oaHoro autpa. [lanee ananus nposo-
IHTCS TaK e, KaKk W 1151 HEOTCOPTHPOBAHHOH MOPO/bI.

Jlns npoceHBaHHA MPHMEHAIOTCH HAGOPLI CHT € PA3JIHYHBIMH Ha-
MeTpaMH OTBepcTHi. B HEKOTOpPHIX MPOH3BOJACTBEHHbBIX OPraHH3aLHAX
u B Uncturyre okeanonornn AH CCCP npu nonesbix pa6oTax noab3y-
IOTCSl CTAHAAPTHBIMH HAGOpaMH CHT ¢ AHAMETPaMH OTBEPCTHH, COOT-
BETCTBYIOULHMH B OCHOBHOM [ECATHUHOH CHCTEME KJacCH(HKaUHH:
0.1,0.25,0.5,1.0,2.0, 3.0, 5.0, 7.0, 10.0 mm (nouBeHHble cuta). Jlas 60-
Jee JeTajibHblX HCC/eL0BaHHi OObIUHO HCNOJB3YIOT CHTa Y CMaHCKOro
MeXaHHUYECKOro 3aBOJIa ¢ pPa3MepaMHi OTBEPCTHH, CBA3aHHbIX OTHOUIE-
HHEM 1/2 = 1.41, unu Kabapanho-bankapckoro 3aBoia ¢ OTHOLIEHHEM
oreepcthil 'Y/10 =1.25. Ha6Gop cut «AHanuseTTe» ¢ TaKHM XKe HHTEp-
BaJIOM IMAMETPOB OTBEPCTHH, HO collepKaLlHi 6oJiee MeJKHE CHTa N7
NpoCeHBAHHS aJE€BPHTOBOM YacTH, BhiMyckaeT Haxoaswascs B ®PT
dupma «Ppuy», B CLLIA nenoab3yioT cHTa co 3HaMeHaTe/1eM nporpec-
cun 4/2 u 4/2 (Cnpasounoe pykosoactso. .., 1958, Muabuep, 1969;
Pyxun, 1969; llsanos, 1969; Procedures. . ., 1971; [lertuaxou u ap.,
1976). :

[ npoceHBaHHsi CHTA COGHPAIOT B KOJOHHY, B KOTOPOH CHH3Y
BBEpPX MOC/JE40BAaTe/bHO YBeJHYHBAGTCA pas3Mep OTBEPCTHH CETOK.
KosoHHa cBepXy 3akpbiBaeTcsl KpblWKOH, a cHU3y noaxonom. Pacces
MPOH3BOAHTCSA BPYYHYIO HJIH XKe Ha creuHanbHbix ycranoskax. [locae
NpoCeHBAaHHUA MaTepHal, OCTABLIMHCH HA Ka/10M CHTE, B3BELIHBAETCH
H coGHpaeTcs B OTAe/bHble MakeTHKH. Jlanee MpPOM3BOAHTCH pacuyer
MPOIEHTHOTO COJepPXKaHHA KaxaoH Gpakuuu ot obuiero seca nepso-
HAya bHOH HaBeCKH.

B CHIA ans rpaHy/OMeTpPHYECKOr0 aHajH3a LWHPOKO HCMOJAb3Y-
I0TCSA CeJIMMEHTAlHOHHbe TPYOKH. CelHMEeHTALlHOHNbIA aHalH3 HMeeT
PAL NPEHMYILECTB Nepel CHTOBbIM: 1) ec/iH CHTOBOH MEeTOA OUeHHBAeT
TOJbKO HAUMEHbLIHH NOMEpPeYHHK 3epeH, TO CeIMMEHTALHOHHbIH yuH-
ThiBaeT HX o6bem, GOpMY, MIOTHOCTb; 2) CEAWMEHTALHOHHbIH aHaJIH3
Tpebyer Bcero 10— 12 MHHYT, B TO BpeMs KakK CHTOBOH 3aHHMAaeT He-
CKOJIbKO 4acoB; 3) [A1s CEIHMEHTAUHOHHOr0 aHaJW3a [0CTATOYHbI
2—10 r BewecTsa, a aas cutosoro TpeGyercss 50—100 r. Amepukan-
CKHE MCCJIeI0BATENH YTBEPXKAAIoT, UTO CO BpeMeHeM CelWMeHTallHOH-
HbIil ananu3 sameHuT cuToBoi (Procedures..., 1971). Oanako cyute-
CTBEHHBIM HEJOCTATKOM 3TOr0 aHaJjiu3a ABJASETCH TO, YTO MPH HEM He
BLIAENAIOTCA PPaKILHH, HEOGXOAHMblE L5 AaNbHEHLIHX HCCAe10BaHHA.

I'panynoMeTpHUECKHH aHalH3 CLLeMEHTHPOBAHHbIX MOPOA NPOH3BO-
AMTCS B WIHGAX C NOMOULbIO OKyasip-MHKpomerpa. CyuiecTByeT H
NnoJIyaBTOMAaTHYECKO€e YCTPOHCTBO /LIS OICYUeTa pa3Mepa 3epeH B IJIH-
dax, ckouctpynposatnnoe pupmoii Llefic (Procedures. .., 1971). [Tpu-
MEHEeHHe aBTOMaTHUYECKHX YCTPOHCTB (OTeuecTBEHHOro MPOH3BOACTBA
AMA «KouTpacT» H aHTIHHCKOTrO nNpou3BojicTea « KBaHTHMET») yacTo
3aTpyaHsieTcss ¢1aB0H KOHTPACTHOCTBIO OKPACKH 3€peH M LIeMEHTa H
HEJIOCTATOUHOH YeTKOCTbIO FpPaHuil Mexay 3epHamu. Heobxoaumo
MOMHHTb, YTO MPH FPaHYJOMETPHUECKOM aHajH3e B waHdax 3ameps-
IOTCA HE MCTHHHbIE Pa3Mepbl 3epeH, a HX CpPe3bl, pacceKalollHe 3epHa
camblM pasjuuHbiM ob6pazoM. [lis mepecueTa rpanyJOMETPHYECKOro
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COCTaBa, 3aMEPEHHOTO B WLIHGAX, HA HCTHHHBIH CYUIECTBYIOT pasany-
Hble nepepoanbie Kospduumentol (Lpanos, 1969; Kellerhals et al..
1975).

PesyabraTsl rpanysnomerpuueckoro ananusa npeacrasasiores rpa-
(bHYeCKH B BH/IE THCTOrPaMM, KPHBBIX PacipeseaeHus, KYMVYJISITHBHBIX
KPHBBIX, TPEYTOJIbHBIX 1HATPAMM HJAH B LHAPOBOM BhipaXKeHHH B BHe
FPaHYNOMETPHUECKHX KOS(D(HIUHEHTOB (MEHAHHOTO 1HAMETPa, COPTH-
POBKHM 3€peH, aCHMMETpHH M T. m.). /laHHble a9 nogcuera sHavyeHHit
MEAHAHHOrO AHAMeTPa, COPTHPOBKH, aCHMMETPHH CHUHMAIOTCH ¢ KYMY-
JATHBHBIX KPHBLIX. ['panynomeTpuyeckne KosdduinenT MOTYT MOA-
CUHTHIBATBCA M aHajsHTHUeCKHM cnoco6oM (Pyxun, 1969; lllpanos,
1969). B nacrosiuiee Bpems npumenenme NEKTPOHHO-BbIUHCJIHTE b-
HBIX MalllHH HE TOJIbKO OGJErynao mnoacuer KoshdHIHEHTOB, HO M
CAeMaNno BO3MOMXHBIM MOJYYCHHEe KOI(D(PHIUHEHTOB 60/i€e BhICOKOrO
Mopsilka (3Kcuece, BapHAUMA, 5- M 6-f CTATHCTHYECKHE MOMEHTHI).
[Iporpammbl aasi MaTemMaTHuecKoii 06paboTKH AaHHBIX rpaHyJoOMeT-
PHUECKOro aHa/nu3a WHPOKo ucnoabayiotes Bo BHUTPU (Poxkos,
Kyaunkos, 1975) u BCETEM.

Conocrap/ienne rpanyioMeTpHUECKHX KO3 (hHUHEHTOB naeT BO3-
MOHOCTb CY[HTh O IHHAMHKE CPe/lbl OTJIOKEHHS OCAJKOB M, CJAEL0-
BATE/IbHO, 06 WX reHesuce. Jlasi onpesesieHsi reHe3Hea NeckoB Mo HX
FPAHYTOMETPHUECKOMY COCTABY MPEMJOKEH Le/blil PSL FreHeTHUeCKHX
(BepHee, nMHHaMHueCKNX) aHarpaMm. Brepsbie Takas aHarpamma Gblaa
npeanoxena JI. B. Pyxuubim B 1937 r. [Tpu ee uenonb3oBaunm nanubie
CHTOBOTO rpaHyJJOMETPHUECKOTO aHAJH3a 1ePECYHTHLIBAIOT HA KOJHYE-
CTBO 3€peH, N0C/I€ Yero BbICUHTBIBAIOT CPeHHA pasmep 3epeH H KO03¢-
(PHLLHEHT COPTHPOBKH, 3HAUYEHHS KOTOPBIX HAHOCATCH Ha qMarpamMmmy
(Pyxun, 1969). IIpyrue aBropsl HaHOCAT Ha AHarpaMmbl MaKCHMaJlb-
Hbli H Me#HaHHBI/i pasmep 3epew, CPeNHHH pasMmep H CTaHaapr-
HYIO [N€BHAUHIO, ACHMMETDHIO, AHCTepcHI0 M 3Kkcuece (Poxkos,
1978).

Onpenenenne paunanbhoii NMPHHAMNERHOCTH 0CAJKOB, 0COOEHHO
HETKOE pasrpaHHyeHHe O0CaJKOB BOAHOTO HJH 30/10BOTO MPOHCXOX e
HH#A, NPEACTaBAACT GONbIIOH HHTEPEC NMPH BbIABACHHH APEBHHX Gepe-
FOBBIX JIHHHA 03ep. Jlasi 3THX XKe Lieseli MOXKET MPUMEHATbCS TaKkKe
H3YYEHHE COOTHOLIEHHS TPAHYJOMETPHYECKOrO COCTABA THIKEJBIX M
JIETKHX MHHEpaJ0B B OLHOM H TOM Xe o6pasue. CornacHo 3akomy
Crokca, pasHuLla pasMepoB TSKEeJAbIX H NEFKHX MHHEPaJIOB yBeJHYH-
BAETCA C BO3PACTAHHEM NJIOTHOCTH CPEJIbl OCAXKAEHHS, CeJOBATEbHO,
AJS1 OCaKOB, OT/IOXKEHHbIX B BO3JYLWIHOKH cpeje, pasHHUA pa3MepoB
MHHEPAJOB pPa3HOro yneJqbHOro Beca N0/ Ha GbiTh MEHbLIE, YeM IS
OTJIOKEHHBIX B BOAHOH cpejie. KonuuecTBeHHbIM BBIPAKEHHEM Pa3HO-
CTH Pa3MEpOB TSXKENbIX H IEFKHX MHHEPAJIOB IBJAETCS NPeNI0KEHHblil
JI. B. Pyxuubim (1969) kosdduument cmemenus, paBHBIA CTOKpPATHOH
PASHOCTH MENHAHHBIX IHAMETPOB TSKEJbIX H JErKHX MHHePaJOB, HJH
KOS (HIHEHT MeaHaHHbiX oTHOweHui (Bepaunun, OkHosa, 1977).
3a pyGexoM A/5i H3YYEHHF COOTHOLIEHHS pasMepoB 3epeH pasHOH
MJIOTHOCTH  (HX THAPABAMYECKOH SKBHBAJEHTHOCTH) HCTIOJIb3YIOTCS
CCAHMEHTALHOHHbIE TPYGKH, B KOTOPBIX ONPELENSIOTCH CKOPOCTH
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OCAXKICHHs pasHuHbiX MuHepanos (Procedures... 1971; Lowright,
1973; Stapor, 1973).

Baxuolt xapaktepucTHkoit ycioBHE OTA0MKeHHS W TPAHCTIOPTH-
POBKH NeCYaHOTo maTteprana siBasieTcs GopMa 3epeH, HX OKaTaHHOCTb
H Xapaktep noBepXHOCTH. OKATaAHHOCTb MOMKET OUEHHBATLCS BH3Y-
aMbHO M0 WIKAJIAM OKaTAHHOCTH HJH [PH MOMOILH KO3 (hHIHEHTOB
Banenna, Pusesi w np. (Llsanos, 1969). JI. B. Pyxuubim (1969) 6bia
HCIIONb30BAH /LISt OMpPEACNeHHs! OKaTaHHOCTH BHOpoOcenapaTop —
MPHGOP, NPH NOMOIUH KOTOPOrO HABECKA Y3KOH IPaHyJOMETPHUYECKOil
(ppakuHu necyanoit nopoabl PPaKIHOHHPYETCA HA HAKIOHHOI BHODH-
PYIOLLeH MOBEPXHOCTH HA HECKOJILKO K/14CCOB Pa3/IHUHON OKATAHHOCTH.
B HacTosiulee Bpema TaKoi ycoBepiIeHCTBOBAHHBI npubop npume-
Haetcs B saboparopuu autonornn BCETEM. IMosepxuocts 3epe
H3y4aeTcsa BH3yasabHO noa 6uHokyasapom (Cailleux, 1972) wau ¢ no-
MOLUBIO CKAHHPYIOILEr0 3JeKTPOHHOrO MHKPOCKOMNA.

PeayabTaTel rpanysoMeTpHuecKHX aHAJH30B B JHMHONOTHH He-
MOMb3YIOTCS! B TDEX OCHOBHBIX HANPABJIEHHAX: I/ BbIAEAEHHS TeX HJIH
HHbBIX Pa3HOBHIHOCTEH OCA]KOB, COMIACHO MPHHATON NpH HCcaen0Ba-
HHSIX KNacCH(QHKAUHH; KapTHPOBAHHA TPaHy/JOMETPHUECKHX mapa-
METPOB OTJIOXKEHHN; BbiSICHEHHS! H3MEHEHHS MO pa3pe3y Kak o6uero
Xapakrepa, Tak H pas/in4HbIX FPAHYJIOMETPHUECKHX NOKa3aTeJseil oTi0-
Kennit (Canoxuukos, 1951; Canox nukos, Bucenkuna, 1960: Xpycra-
aes u ap., 1977; Koporkuit v ap., 1979). Maccosble ananuabl HyXHbi
AJISL BbISICHEHHs 3AKOHOMEPHOCTEH H3MEHEHWSI TPaHyJOMeTPHUeCKHX
XapakTepHCTHK OCa/IKOB M0 MJOIIA/H AHA BOAOEMOB. [IpH BhisiBAEHHH
H3MEHEHHs TPaHyJOMETPHUECKOrO COCTaBa OTJIOXKEHHH MO paspezam
Hallo CTPEMHTbCA K MoapoOGHOMY 0T6OpY 06paslos, He mpomyckas
HH OLHOH M3 JIHTOJOTHYECKHX pPa3HOCTeH OCALKA, TAK KAaK MMEHHO
H3MEHEHHE IPaHyJOMETPHUYECKHX OCOGEHHOCTEH JOHHBIX OTJI0XKEeHHil BO
BPEMEHH 4aCTO ABJAETCA HaHGO/ee MOKA3aTebHbIM NPHU3HAKOM TPH
CTpaTHOHKALHH H COMOCTABJCHHH O03€PHBIX OTIOXKeHHH (SIKywko,
1981). 3nanue rpaHysomMeTpun Heo6XOLHMO TaKKe NPH H3YUEHHH
OTJIOXKEeHHT, (POPMHpYIOLLHXCS B Geperosoii 3oHe osep (JlpyKHHHH,
1980).

Munepanornueckuii anaaua

Munepanoruyecknii anaans BkaOYaeT B ce6s pAL camMoCTOs-
T€/IbHBIX METOLOB HCC/I€I0BAHNH, HANPABJIEHHLIX HA H3YUCHHE PA3HbIX
KOMMOHEHTOB O3€PHBIX 0CaAKOB. MHHepaibHbIi COCTAB MOPOALI MK
BBICYLIEHHOTO OCA/IKd 4acTo H3yyaeTcsl B HMAaX, 4TO 1aeT BO3MOIK-
HOCTb MOJY4YHTL CBENCHWS HE TOJIBKO O COCTaBe MOPOA006GPAa3VIONUINX
KOMMOHEHTOB, MOC/e/10BaTeNLHOCTH X 06pa30Bakmsl, BTOPHUHBIX Npe-
06pa3oBaHHAX, HO H O CTPYKTYPHBIX H TEKCTYPHBIX OCOGEHHOCTAX 10-
poabl B uenom (Jlorsuuenko, 1974; «Metoaw uayuenus...», 1957
«CnpaBounoe pyKkoBoACTBO...», 1958; dposos, 1964). Onnako rnpH
H3YHEHHH LIJIHGPOB He BCEraa BOIMOXKHO BCE MHHEPasbl ONMPeLefHTh
TouHO. Kak npaBu/i0, He onpenensiioTcs rAMHHCTbIE MHHepaJbl, He MO-
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eT BbiTh BLISICHEH COCTAB H KOJHYECTBEHHblE COOTHOIIEHHSA THKeJblX
(akueccopHbiX) O6JOMOUHBIX H ayTHreHHbIX MuHepanos. Kpome Toro,
MOCKOJIbKY MHHEpa/bHblii cOcTaB 06/10OMOUYHBIX KOMIOHEHTOB PasHoro
pa3mepa O6bIYHO HEOAHHAKOB, HYXKHO H3YUaTh He TOJbKO MOPOAY B iie-
JIOM, HO H Kaxayio ee ppakunio. Onpenenenne MHHEPaJbHOroO COCTaBa
0610MOUHBIX KOMNOHEHTOB NpeacTaBasieT co60i Npoao/KeHHe Hayye-
HHS HX TPAHYJOMETPHYECKOr0 COCTaBa, MOCKOJbKY A5 HEro HCnoJb-
3yeTcsi MaTepHaJ, BbiAEJEHHbIH NPH rPaHYJOMETPHUECKHX aHANH3AX.

J1o CHX NOp OCTAeTCs OTKPHITHIM BOMPOC, KAKYI0 pasmepHyio gpak-
uMio nenecoo6paszno u3yuath. Hekotopeie HccsaenoBatesH pPEKOMEH-
AYIOT HCMOJb30BaTh WIHPOKYIO PasMepHYio (pakilHio 0.01—0.25 mm
(JlorBunenko, 1974; Metoanl uayuenus. .., 1957), B To Bpems Kak apy-
rHe CUMTAIOT HeOOXOAHMBIM HCCJAeL0BaTh 6osee Y3KYI0 PpPaKIHIO HIH
HeCKOJbKO Y3KHX ()pakuuit. B 4acTHOCTH, MpPH H3y4eHWH BeILeCTBEH-
HOTO COCTaBa COBPEMEHHBIX TEPPHTEHHBIX MOPCKHX OCaAKOB 0GbIYHO
npuusiTo Heeaenosath gpakumio 0.05—0.10 mm (Jlanuua, CaBunoBa,
1971). A1y xe QpakuHio HEPeIKO PEKOMEHAYIOT 6paTh H NMPH H3yue-
HuH npeBHHX oTioxeHuit (Kneecment, 1976; OxkunoBa, 1984).

B 3aBHCHMOCTH OT uefeil WeeaenoBaHHi BeIGOp pasmepHoi dpak-
UMK MOXKeT ObiTh pasanuHbiM. Tak, npH NOMCKAX ONMpele/IeHHbIX UEeH-
HBIX PEIKHX MHHEPAJIOB, HJH JI/Isl BHIAIBJIEHHS BCEX aKU@CCOPHBIX MHHE-
panoB, 11eeco06pa3HoO H3yyaTb WHPOKYIO (PAKUHIO HIH THAKEIble
MHHEpabl, BblAeJ€HHbIe H3 MOPO/ibl B LIEJIOM, T. €. BECTH OnpeaeseHHe
aHaNorHuHo WwAHGoBOMY aHann3y. OHAKO MPH H3y4eHHH OGIOMOYHBIX
KOMIOHEHTOB C LIEJbI0 BbISICHEHHSI HCTOPHH 03€p HJH [Js pelleHHd
cTpaTurpauueckux W mnajeoreorpauyeckux 3anay Heo6XOAHMO
6paTh Y3KYI0 QpakiuHio, TPHYEM OHY H TY XKe AJsl MOPO] H OCAAKOB
Pa3HOro rpaHyJOMEeTPHUECKOr0 COCTaBa. ITO BbI3BAHO NMpeXJe BCEro
TeM, YTO B PacCMAaTPHBAeMBbIX C1yuyasiX BaXKHO BHIBHTbL COOTHOUICHHS
MEX1Y Pa3AHUHbIMH MHHEpalaMH, T. €. MOJYUHTb He TOJbKO Kaue-
CTBEHHYIO, HO M KOJHYECTBEHHYIO XapaKTepucTHKy. B uIHpOKOH ke
(pakiHH COOTHOLIEHHS MHHEPanoB GYAYT B OCHOBHOM OMpeLesAThCs
colepIKaHHeM HX BO PPaKUHAX, 3aKN0YAIOUIHX OCHOBHYIO 4acThb THXe-
JbIX MHHEpAJOoB, @ OHO, B CBOIO O4Yepe/lb, 6yleT 3aBHCETh OT IrpaHyJo-
MeTpHueckoro coctaBa o6pasua. COOTHOWEHHE XKe THKeIbIX MHHepa-
JIOB B Y3KO# (hpakuHH u3 066X MOpoa GyAeT OTpaxaTh HX pacnpeje-
JeHHe cpead 3epeH TOH Ke pa3MepHOCTH B MaTepHa/ie, BblHOCHB-
ieMcs W3 o61acTH CHOCA, @ HMEHHO 3TH 1aHHbLIE H HMEIOT OCHOBHOE
3HAUEHHE MPH PeLIeHHH CTPaTHrPaHUECKHX W naneoreorpapHUecKnx
ponpocos. [103TOMY BakHO He TO, Kakas y3kas (PpaklHA H3yyaeTcH,
a yToGbl ANA KaxJ10ro o6beKTa OHa ANA BceX nopoa Obiia OHA H
Ta e, H Habop MHHEpaJoB B Hefl ABAAACA Obl 10CTATOYHO NMPEACTABH-
TenbhbiM. llenecoofipazio Gpath OAHY (PAaKIHIO, BLIIEASEMYIO MPH
JeTaJbHBIX TPaHYJOMETPHUYECKHX aHaAJH3aX, a He MaTepHad, noJjyyeH-
HbIf IpH 06beauHennH HeckoabkuX. Ppakuus 0.05—0.10 mm 06beaH-
HSeT TPH GPaKUHH APOGHOrO rpaHyJOMETPHUECKOrO aHaH3a; Jyulie
u3yuatb OAHY M3 HuX. [lns BeiGopa HauGo.ee NpeacTaBHTEbHOH
GpakiuHH MOMKHO M3YYHTb Psill O6PA3LOB HECKOJbKHX thpaxuHi.

Jlns uayuenuil TAKeAbIX MHHepanoB Haubosee yioGHa ¢pakumns
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0.10—0.125 mm. B et cniekTp MHHEpaJoB MaJ0 OTiHYaeTcs OT Habopa
B NOPOJE B 1L€JOM, @ AHATHOCTHKA NOJA GHHOKVAAPHOH JYNOH H B UM-
MEPCHH 110 MHKPOCKOMOM NPOH3BOAKTCA HauGoaee serko. Moryt ue-
M0Jb30BAThCA MW MHKPOXHMHYECKAas [HATHOCTHKA M ONpejeneHue
«uepTbl» MuHepasa. B 31oii xe dppakuuu uenecoo6pasHo npoH3BOAHTL
B HMMEPCHH KOJHUYECTBEHHBIE NMOACYETH CONePKaHUA Jerkux (nopouo-
o6pa3syiollux) 06J0MOUYHBIX MHHEPANOB.

Han60abyio HHHOPMALHIO MOXKHO MOJNYUHTh MPH H3YUEHHH THxKe-
AbIX MHHEPAJOB B HECKOJIbKHX HJH BO BCeX Y3KHX (PpakuHsiX, TaK Kak
3HAueHHe pacrnpeieseHHs OTIe/bHbIX MHHEPanoB MO rPaHyJOMETPH-
yeckHM (DPakUHAM AdeT JONOJHHTEbHbIH MaTepuas /1A BbIACHEHHS
yeaosHil ocankonakonienus (Oknosa, 1984). OnHako TakHe HCCTe0-
BAHHA MOTYT ObITh BBIMOJHEHB JHLIb B HCKAIOUHTE/NbHBIX CAYHAAX, /12 H
TO ueaeco00pa3Ho MPOBOAHTH HX MOCJE J0CTATOUHO MACCOBLIX OMpe-
AeNeHHil MHHePAJOTHUECKOT0 COCTABA aKLEeCCOPHbIX MHHEPAJIOB OLHOM
V3KOH pasmMepHOH (pakiuu.

lMonyueHHasi NpH rpaHyJOMeTPHYECKOM aHaju3e y3kas pasmep-
Has Gpakiust, BHIGPaHHAS A5 HCCAEL0BAHNSA, PAa3NeNAeTCs B TAKEN0H
KHIAKOCTH ¢ naoTHocTbio 2.8—2.9 r/em® (o6biutio B Gpomodopme
¢ MOC/eAYIOUIHM TPOMBIBAHHEM MATepHaaa CIIHPTOM) Ha ABe Noadpak-
unu. Pasnenenne npoH3BOAAT B BOPOHKAX AHaMeTpom 6—7 cm €O CTek-
JSIHHBIM KPAHOM HJIH Pe3HHOBOH TPYOKO#H Ha KOHIe, nepekpbiBaeMoil
saxumoMm. HHoraa paspenedHHe TNPOH3BOASAT, HCMOJNBb3YS LEHTPH-
¢yrn. Ha pasgenenne GepyT BCIO (PAKUHIO HIM HABECKY MacCoH
2—-3r.

U3yuenHe akcecCOPHbIX MHHEPAJOB OOLIYHO OCYLIECTBJAACTCH O-
HHM M3 JBYX HauboJjee PacnpocTPaHeHHbIX MeTON0B (MeToabl H3y-
uenns. . ., 1974). Ilo meToauKe, NPHHATON NPH WJIKXOBOM aHajH3e,
MaTepHasbl H3Y4aloTCs 1104 GHHOKYAAPHOH aynoit. JInarHocTHka Mute-
PanoB KOHTPOJHPYETCH H B HMMEPCHH M0 MHKPOCKONOM, MHKPOXHMH-
YECKHMH peaklUHsIMH, OlpejeJeHHeM «4epTbi» MHHEpajoB H T. .
[lo BTOpO# MeETO/AHKE MaTepHaabl H3Y4alOTCs B HMMEPCHOHHBIX Tpe-
napatax. O6biuHO HeGOMbIIAA HACTb THXKENOH (PaKLUHH HACBINAETCH
HA NPEIMETHOE CTEKJAO, MPeABaPHTE/IbHO MOKPHLITOE TOHKOH MJAEHKOH
KeJaTHHA, M TMOKPbIBAeTCs TNOKPOBHBIM cteknom. [loax nokposhoe
CTEKJO BBOAMTCH Kamnjsi HMMEPCHOHHOW »KHIKOCTH (OOGBIYHO C MOKa-
sateaem npeaomaenns 1.637—1.640), B KoTOopoi MHHEpa/bl H3yya-
I0TCA 110J1 NOJSAPH3AUHOHHBIM MHKpOcKonoM. JKHAKOCTh JIErKO MOXeT
6biTh 3aMeHeHa apyroii. [lojcuuTbiBaeTcsi 06bIYHO B TOM H JIpPYroMm
cayuae He wmenee 400—500 3epen. [loacuer cojep)aHWH Nerkux
MHHEpaJ0B BeeTCs uallle BCero cpa3y B HMMEPCHOHHOW KHIAKOCTH
¢ nokasartesaem npenomaennii 1.540—1.542, npuuem oOblyHO pOCTa-
Toyno noacuuthiBath 200 3epen. ITpouenTHoe conepxanue 0610M0U-
HbIX H aYTHreHHbIX MHHEPaJOB PACCUHTHIBAETCH OTIEJBHO.

[Ipu M3yyeHHH MHHEPAJOB MO KOJOHKAM H pa3pe3aMm OTJOXKEHHH
pe3yabTaThl OnpejeeHnii NPHHATO BbIPa)KaTb HE TOJNbKO B BHae Tab-
JIMIL, HO H B BHJE JHTOTPAMM, CTPOALLHXCHA COOKY OT JHTOJOMHYECKHX
Koa10HOK (Anewmnnckas, ['yuosa, 1975). Ha autorpammax MoryT yka-
3bIBATLCH KAK MPOUEHTHBIE COLePKAHNA OTEJNbHbIX MHHEPAJIOB, TaK H
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OTHOILEHHSA HX; MPHBOIAHTCA H BbIXOA TAMKEN0i ¢ppakunuu. ITH JaHHbIe
M03BOJSAT 06OBEKTHBHO CYAHTbL 00 H3MEHEHHAX MHHEPaJbHOTO COCTaBa
BO BpEeMEHH H O COIACOBAHHOCTH 3THX H3MEHEHHWH MO MJA0lLaaH
(Kneecment, 1976; Muabuep, 1968). INpu usyueHuu uameHeHuii no
MJollaaid MHHEpPaJJbHOTrO COCTaBa COBPEMEHHbIX OCAKOB HIH JPEBHHX
MOpPoI CTPOro OJHOrO BO3pacTa NMPHUHATO CTPOHTH KAPThi pacnpejeJe-
HHS OT/eJIbHBIX MHHEPA/IOB, HJH HX OTHOLIEHHWH, HIH HX XapaKTepHbIX
accounauuit (Bepauaun, 1979; Kopotkuii u ap., 1979; CanoxHHKOB,
Bucenkuna, 1960; Xpycranes u ap., 1977). DTH KapTbl N03BOJAIOT
CYIHTb O PACMOJOKEHHH OCHOBHBIX 06JacTeil cHoca, 06UIHX YCIOBHAX
OCaJKOHaKOMJIeHHs, HanpaBJeHHsAX pasHoca 0610MOYHOrO MatepHasa
(Bepauaun, 1979; Okuosa, 1984; Pyxun, 1962, 1969).

JononuuTenbHYI0O HHOOPMALHID 1aeT H3VUeHHe ayTHIeHHbIX MHHe-
panos. C MX MOMOUIbIO MOMKHO CYIHTb O F€OXHMHUECKHX YCJIOBHAX
(hopMHpPOBAHHA OCAaJKOB HJH MOPOJ, a4 HEPEAKO O XHMHYECKHX 0CO-
6EHHOCTAX BOJOEMOB OCAJAKOHAKOMJEHHS. Tak, NMPHCYTCTBHE 10J0-
MHTa, OCOGEHHO C MAarHe3HTOM HJH CeMHOJHMTOM, VKasbiBaeT Ha He-
CKOJIBKO TMOBBILIEHHYIO COMEHOCTb BOJOEMa; A0JOMHTA C LEJeCTHHOM,
GapuToM, JIIOOPHTOM — HA MOBBILIEHHYIO COJNEHOCTb; TFHMca, aHTHA-
puTa u Tem OGoJee rajaMTa H KaJHAHO-MarHeanajbHbiX CONeH —
Ha OYeHb BBLICOKYIO cosneHocTb Boa (CrankeBuu, 1980).

MeToabl H3YUEHHS TJHHHCTBIX MHHEPAJOB OCAJKOB H 0CaL0YHbIX
MOpoA Pe3Ko OTJHYAKTCA OT BbilleyKasaHHubix. [lpeaBapurenbHble
onpeaeNeHHs BaJ0BOr0 MHHEPaIbHOTO COCTABA TJIHHHCTBIX OCAAKOB H
MOPOJ HJH TJHHHCTBIX MHHEPAJOB B NMEeJHTOBOH (pakuHH MOKET GbiThb
NPOM3BEIEHO C MOMOILBIO MPOCTHIX METOAOB OKPALIHBAHHS H Kamne/b-
Horo (Metoauueckoe pPyKOBOACTBO... 1957; CnpaBounoe pyKOBOA-
cTBO. .., 1958; ®ponos, 1964). Ho 3TH mMeToabl HELOCTATOUHO TOUHBI
W HAXOAAT Bce MeHbliee npumenenne. LIupoko Henoab3yioTeA MeToLbI
TePMHYECKOro aHanu3a, oco6eHHO AHDdEepeHUHaNIbHO-TEPMHUECKOrO
(Mertoauueckoe pykoBoacTBo..., 1957; MBanoBa u ap., 1974). Idror
MeTOJ A0CTATOYHO MPOCT, MPOH3BOLHTEIEH, 4 NOTOMY MOXKeT NnpHMe-
HATbCH KaK MaccoBbli. [IpH 3TOM MOKeT onpenensiTbes He TOJbKO CO-
CTaB TVIMHHCTBIX MHHEPAJOB B TOHKOMEJIHTOBOH, HO W B MEJHTOBOH
dpakuMax W aaxe B IMHHHCTON nopoje B uesiom (Jlanuua, CaBuHOBa,
1971), mockoJbKY NMpHMech MOPOA006Pa3yIOIIHX 00JOMOUHBIX MHHE-
pasioB, ABJASIOUIHXCA MPAKTHUECKH TEPMOHHEPTHBIMH, MaJI0 BJIHSIET Ha
peayabTaThl aHanu3a. AHaau3 1aetT HHOOPMALHIO H O COCTABE H KOJIH-
yecTBe MpHMecH KapOOHATHOro MaTepualna H OPraHHuUeckoro Belle-
ctBa. B cayuae ke 3HAUMTENLHOTO COAEPXKAHHMA 3ITHX npuUmeceil MX
c/lelyeT yAansTh W3 npobbl, yToGbl OHH He 3aTYLIEBbIBAJNH PeaKLHH,
XapakTepHble 15 TJIHHHCTBIX MHHEpaJoB.

Bosiee TouHas AMArHOCTHKA TJMHHCTBIX MHHEpPAJOB NOJY4YaeTCH
NpH MPHMEHEHHH PEeHTTeHOBCKHX H 3JeKTPOHOrpadHYecKHX MEeTOLOB
HCCJeA0BaHHH, KOTOpble 0GbIYHO BLIMOMHAKTCA A4A QpakiuHy pasme-
pom menee 0.001 mM. OuyeHb LUEHHBIM NPH H3YUEHHH TJIHHHCTBIX MHHE-
pasoB SBJAAETCA MPUMEHEHHE 31eKTPOHHO-MHKPOCKOMHUECKOrO Me-
TO/Aa, MOCKOJBKY OH [1daeT BO3MOMKHOCTb MOJYUHTb CBEAEHHH O pas-
mepe, Gpopme, CTeNeHH OKPHCTANIH30BAHHOCTH MIHHHCTHIX MHHEDAJIOB.
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HMuorna 3TOT METOA MO3BOJISET TAKMKE CYAHTb O MEepexoje OJHOro
FAHHHCTOrO MHHEpasa B APYro#, a TAKKe BbISBAATL HE3HAUHTEb-
HyIO ﬂpHMer HEKOTOprX IFNMTHHHCTBLIX lelHepa.ﬂOB. KOTOpaH C MOMOULBK
JAPYTHX METOLOB He anarvocuupyercs. Mayuenue xe o6pasuoe B pacr-
POBOM (CKAHHMPYIOLLEM) 3J€KTPOHHOM MHKPOCKOME MO3BOJIAET BbISABHTD
XapakTep OPHEHTHPOBKH, OPMY CTPYKTYPHBIX 3J1€MEHTOB TJIHHHCTOH
nopoabl H MOP(OJOTHIO OTAeJbHbLIX arperaToB W KPHCTAJJIOB [IH-
HHCTbIX MHHEPAJOB, BbIXOAALIHX HA MOBEPXHOCTb cKoJa obpasua
(/lorBunenxo, 1974; Muabuep, 1968; CnpaBouHHK 1O JHTOJIO-
ruu, 1983).

CauHKMcTBIe MHHepaJsibl MOryT ObiTb TPeX TeHeTHUECKHX THIOB —
obsoMouHble, TpaHcHOpPMHpPOBaHHbIE H HOBooOGpasoBaHublie. CooT-
BeTCTBEHHO TIJIHHHCTbIE MHHepasbl O06JOMOYHOrO reHesuca AaloT
HHGpOpMAaLHIO O COCTABEe Pa3MbIBABLIHXCA MOPOA H XapaKTepe KOp Bbl-
BeTPHBAHUSA HA BoaocGoOpax BO BpeMs HakomaeHHs ocaikoB. Pacnpo-
CTPaHeHHe e TJIHHHCTBIX TpaHchOPMHPOBAHHBIX H HOBOOOpa3oBaH-
HbIX MHHEpAJIOB B MOPOJaXx, He MOABEePrilHXCcs 3HAYHTENbHOMY BO3 /e -
CTBHIO MPOILECCOB KaTareHe3a, yKasbiBaeT Ha 0COGEHHOCTH Cpebl oca-
KoHakonseHHda. [lockonbKy XxapakTep BbIBETPHBAHHA Ha cylle H
0COGEHHOCTH OCALKOHAKONJEeHHS B OCHOBHOM OMpEeAesiioTCH THIOM
KJHMaTa, COCTAB IVMIMHHCTBIX MHHEPaJsoB MO3BOJSET AenaTh 3akJaioye-
HHA O KJHMaTHYecKHX o6GCTaHOBKax mpouuioro. B poueTBeprHuHOE
BpeM#, KaK MpaBHJO, TeMNepaTypbl ObIH 3HAUHTEAbHO BhILE H OJHO-
poaHee, yem B HacTtosiulee Bpems. [losTomy npeo6pa3zoBaHHe U HOBO-
o6pa3oBaHHe IJIMHUCTBIX MHHEpPaJioB, 0COGEHHO B 03€pHBLIX BOAOEMaX,
o 6onee HHTEHCHBHO, 4eM Tenepb. [ THHHCTBIE MHHEpaJibl OTpaX<aJ/u
CyLLeCTBOBABILIHE B MPOLIJIOM I'YMHAHBIH HJIH aPHUAHBIA THNBl KIMMATA.
Tak, WHpPOKoe pacnpocTpaHeHWe ayTHIeHHOTrO KAOJHHHTA SBJAETCA
NnoKa3aTe/eM F'YMHIHOTO KIHMaTa i KHCJI0H cpe/lbl 0Ca1KOHAKOMJIEHHS,
a MOHTMOPHJ/IJIOHHTA, MNaJbirOPCKHTA H CENHOJMTAa — apHAHOTO H

| eJIoOYHbIX 06CTaHOBOK noponooGpasoBanus (Bepauaun, 1979; Munb-
Hep, 1968; ®auunanevuble Tunsl. .., 1973).

Kak u aast 06,10MOYHBIX KOMITOHEHTOB, AJ5 TJHHHCTBIX MHHEPaJoB
Ba)KHO BbIABUTb OCOGEHHOCTH H3MEHEHHSl MX COCTaBa BO BPEMEHH M
npoctpatcTBe. Ec/H cOCTAB OTHOCHTEBHO MOCTOAHEH B OJIHOBO3PAaCT-
HbIX TOPH30HTAX Ha 3HAYHTEJBHONH MJOILAAH, HO CYUIECTBEHHO H3Me-
HAETCA OT TOPH3OHTA K TOPH3OHTY, €CThb OCHOBAHHSA CYHTATh, YTO
MPOHCXOAHIN H3MeHeHHA KaumaTa. [lectpoTa ke cocTapa mo nJaoulaau
B Mpefenax CTPOro OJHOBO3PACTHOrO TFOPH30HTA, MPOSBJAWULAACH
B COBMECTHOM HaXOMK/1eHHH MHHepasoB, OOpPasyIOUIHXCA B pPas3HbIX
reoxHMH4YecKkHx oOCTaHOBKAX, yallle BCero CBHAETEeNbCTBYET O npeodb-
JlafaHul MHHEpanoB 06JOMOUYHOrO reHe3uWca W MOKeT ObiThb HCMOJb-
30BaHa A5 XapaKTepHUCTHKH BOA0COHOPOB, a HHOTa H THAPOJAHHAMH-
yecknux ocobennocTer ocankonakonaenus (Jlanuna, Casunosa, 1971).
Takas necrpora, Kpome TOro, CBHAETeJIbCTBYET MJIH O 6OJbIIOH CKO-
POCTH MOGHITH3ALHH H OTJIOXKEHHS OCAJLOUHOTO MaTepHasa, Uik O Mpo-
XJIA/IHOM M JaxKe XO0J40AHOM KiaumaTe. Ha XoMomHbIi KAHMAT YKasbl-
BAe€T H anHM}'II[eCTBE‘HHO T‘HIJ.[)D(‘J]OL[HCTbH‘:I COCTaB FJHHHCTbLIX MHHE-
paJos.
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Heo6x0auMO MOJUEPKHYTb, YTO HCMOJb3OBaHHE ocofeHHOCTeH COo-
CTaBa TAMHHCTHIX MHHEDPAJOB /IS BLISIBJIEHHS WCTOPHH 03€p NOJAKHO
MPOM3BOAMTHCH C YYETOM NAHHBIX MO 3aKOHOMEPHOCTAM H3IMEHCHHS
cocTaBa 06J0MOUHBIX KOMMOHEHTOB. JIHlb MPH TAKOM KOMIIJIEKCHOM
MOAXOA€e BLIBOAbI GYAVT AOCTATOUHO OOOCHOBAHHBIMH.

leoxuMHyeCKHe HCCAeN0BaAHHSA
OcHOBHblE XHMHYECKHE KOMMOHEHTHI

JIOHHBIE OTJIOKEHHS SIBJAIOTCA ONHHM H3 OCHOBHBIX HCTOUHH-
KOB HH(OPMAUHH O XapakTepe H TeMNax OCAAKOHAKOMJEHHS H TDH
KOMIJIEKCHOM H3YYeHMH PacKpbIBAIOT BCIO JIETOMHCh HCTOPHH O3€p.
Mcnonb3oBaHHe JaHHbIX XHMHYECKOTO COCTABA 03€PHBIX OTIOKEHHH,
Kak a1060ro NpHPOAHOro 06beKTa, AO/KHO OMHPAThCH HA OCHOBHOC
MOJOMKEHHE FeOXHMHH — TMOBEIEHHE 3JEeMEHTOB, HX aTOMOB H MOJICKYN
B ONpeneneHHOl Cpele, CO3AaBaeMOH KOMIEKCOM 30HANBHBIX, PETHO-
HaJBHBIX M JIOKAJbHbIX MPOLECCOB.

[TaneoreorpadHuecKiil MOAXOA K HHTEPNPETALHH reoXHMHYeCKOH
HHpOpMaLHK TPeOYeT BOCCO31aHis 0GCTaHOBKH OCA/IKOHAKOTIIEHH!A 11O
pesy/bTaTam H3yueHHs BelIeCTBa OCA/LKOB, €ro rpaHyJoMeTPHUeCKOro,
MHHEpAJOrHyeCKOro H XHMHYECKOT0 COCTABA, UTO BAXKHO B CBA3N C 110
JMreHHOl MPHPO/IOi 03ePHOM celMMenTallH. Pasnble KONHYeCTBeHHbIE
M KAYECTBEHHbIE COUETAHHSA KJAACTOreHHOT0, GHOTEHHOTr0 H XeMOTEHHOTO
BELIECTBA ONMpENeNsioT BEPTHKAJIbHYI0 CTPATHOHKAUHMIO OCaLO4HbBIX
06pa30BaHHH, BO3HHKIIYIO KakK 3aKOHOMEPHBIH pe3yabTaT HCTOPHH
pPasBHTHA BOAOEMA.

[IpH reoXHMHYECKOM H3YUEHWH OTJIOXKEeHWH 03€ep CJeAyeT pa3fH-
yaTh MO KpaiiHe#l mMepe yeTbipe 3alauyH:

1) OueHKY CoaepKaHHA OCHOBHbIX 0CAAKOOGPA3YIOUIHX 3JIEMEHTOB
M HX BapHalUHi KaK OTPaXKeHHsl KIHMATHUECKHX H JIHTOJOTHYECKHX
W3MeHeHHH Ha Boaocbopax;

2) HceaenoBaHHE XHMHYECKOTO CcOCTaBad OpraHHyeckonW 4acTH
0CaJKOB KaK MOKasaTe/si IHHAMHKH BHIOBOro cocTaBa OpPraHH3MOB
H GHONPOAYKTHBHOCTH;

3) u3yueHue KapGOHATHOrO BELLECTBA KaK KOMMJEKCHOrO Mokasa-
TeJl YCAOBHH H Cpelbl 0cankoo6pa3oBaHHA;

4) wusyuenue GOPM HAXOKAEHHS NEMEHTOB KaK HHAMKATOPOB da-
30BOTO COCTOSHHS OCaJ04YHOTO MaTepHaJja, ayTHIreHHOTO MHHEepaso-
o6pa3oBaHus H (H3HKO-XHMHYECKHX MPOUECCOB.

Kaxpas W3 3THX 3ajau pemiaercd C HCNO/Jb30BaHHEM onpene-
JIeHHBIX METOJI0B aHaJH3a, CMelHaJbHbBIX MpHeMoB ot6opa o6pasios,
KOTOpble Oony6AHKOBaHbl B JIMTEpPAType M paccMaTpHBAIOTCA B COOT-
BeTCTBYIOUIHX pa3fenax KHUrkh. Bwmecre ¢ Tém OueBHIHA caaban
H3YUEHHOCTb MHOTHX KOMMOHEHTOB (OCOGEHHO HX dazoBbIXx coCTOA-
HMI), UTO B 3HAUYMTEJNLHOH cTeneHH OOGBACHAETCA METOAHUECKHMH
CJOMHOCTSAMH H OrpaHHUYHBAaeT BO3MOMHOCTH IeOXHMHYECKHX PEeKOH-
CTPYKIHA CYLIECTBOBABLIHX B 03epax 0GCTAHOBOK.
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OcHOBHbIE MPeACTABJEHHSI O COCTaBe BellecTBa, 06pasyiollero
03epHblil 0CaN0K, 1aI0T Pe3yAbTaThl 061Lero Ba0OBOro aHanH3a ¢ onpe-
JeJleHHeM TAaBHBIX 0CafKo06pasyiounx 3saementoB — SiO,, Al,O,,
Ca0, MgO, Fe,0,, Na,0, K,O, norepu npu npokanusanuu (I1IIT),
CO,, Copr. AHanu3z BHINOJHACTCA METOAAMH, paspaboTaHHbIMH JUIA
ocajouHblX cHaHKaTHbIX nopoa ([Tonomapes, 1951; Crpaxos, 1957)
u nous (ApunywkuHa, 1962) # B 3aBHCHMOCTH OT 30HA/bHbIX OCOGEH-
HocTeil 0caaKoB (TYMHIHAA WM apHAHAs 30HA) JOJKEH HCMOoJab30-
BaTHbCSl B COOTBETCTBYIOLIHX MOAH(pHKALHAX.

PesyibTaThl XHMHUECKOTO aHa/k3a 06bIUHO BHIPAXKAIOT B MpOLEH-
Tax OKHCJAOB Ha aGCoOMIOTHO CyXoe BellecTBO. B HeKOTOpbIX cayuasix
uenecoo6pa3Ho MPOBOAHTL MepecueThl Ha Geckap6oHaTHYIO, 6Ge330J1b-
HYIO WJIH NMpoKaneHHylo HaBecky. [lnsi M3yueHHs TeMNOB CeJAHMEHTa-
ILHH OTAeJbHLIX KOMIOHEHTOB Pe3y/bTaTbl XHMHUECKOT0 aHaju3a cJe-
AyeT BbIPaXKaTb B BECOBOM COJAEPKaHHH B elHHHIle oObema (r/cm?).

Knacrorennoe seiecTBo 0CaiKoB MPeCHOBOJAHBIX 03€p XapaKTepH-
ayior conepxanue SiO,, Al,O, B 3HauutenbHo# crenenn MgO,
Fe,0, 1 uenounbix metannios. O6uias 1HHaMHKa TePPHTEHHOH COCTaB-
ASOUEH XOpOLIO OTPaXKaeTcsl BeJHUHHOH 30/bHOCTH HJIH Pa3HOCTbIO
(100—TII1TT). Kpupas pacnpefefneHHsi 30/bHOCTH MPH TULATEJTbHOM
(uepes 5— 10 cm) orGope 06pa3loB Hae}KHO OTOOpaXKaeT H3IMEHEHHE
no paspe3y A0JH MHHEpaJbHOH (M OPraHHYecKoH) 4acTH OCajaKa.
COOTHOILIEHHe KJIACTOTeHHOro W GHOF@HHOro MaTepHana oTpaxaer
KOoNe6aHHA KAWMaTa, TPAHCTPECCHH WM PerpeccHH 03ep, H3MeHeHHf
3PO3HOHHBIX H €HY1aLHOHHBIX NPOLECCOB B Mpeiesax WX BOA0CGOPOB
W ApyrHe siBJeHus. BbigeseHHe poaH TOTO WIH HHOrO (hakTopa Ha oc-
HOBE XHMHUECKHMX M0Kaszareneil MPOH3BOJHUTCH C YUETOM JIHTOJOrO-
MHHEPANOrHUECKHX JaHHbIX H CBEJ€HHH O COCTaBe M reOXHMHUYECKHX
ocobennoctix nopoa Bojaoc6opos ([eoxumuueckHe MPOBHHIHH. . .,
1969).

HekoTopble MpeacTaBjeHHst O JAHHAMHKE COCTaBa H JHCIepC-
HOCTH KJAacCTOreHHOro MaTepHa/ja BhIpaxalT MapHble OTHOWEHHS
Si0,/Al,0;+ Fe,0; 1 cyMmbl LIEJOYHBIX K L€J0YHO3EMEIbHbIM 3J1e-
MeHTaM. ITH NMOKa3aTeaH OTPaXKakT cocTas Nopoa BogocHopa H BJIHA-
HHe MpPOLECCOB THAPOAHHAMHYecKOH Auddepenunaunn. B Teppuren-
HBIX ocaakax JlajoKckoro osepa, HanpHMep, YCTaHOBJIEHA ueTKas
ofpaTHas cBA3b C TAyOGHHOH pacrnpefeseHHsi OTHOLIEHHA BaJoBOrO
KPEMHMS K CYMMe TMOJIYTOPHbIX OKHCJ0B. 3HaUeHHS Si0,/Al,O; usme-
usiiotesi or 9.86 B meckax go 2.34 B rauuax (Cemenosuu, 1966).
B rpy6osepuucTbix Geckap6oHaTHBIX OCA/IKaX OTHOUIEHHE CYMMbl Li€-
JIOYHBIX K CYMMe LeJOUHO3eMebHbIX 371eMeHToB Gosee 1, B Haax H
canponensx Ha6aonaercs o6patHas 3aBHCHMOCTb.

B pa3pesax KpeMmHHil H aJIOMHHHM CJA€AYIOT 32 BEJHYHHOH 30Jb-
HOCTH C MAKCHMyMaMH B MepHOJbl Pe3KOro MoBbILEHHA YPOBHA 03€p,
AKTHBHOTO BLIBETPUBAHHS M WHTEHCHBHOH 3pO3HH Ha BOAOCGOpaXx.
O6Gpa3zoBaHHe MHHEPANbHBIX KJACTOMEHHbIX OTJIOXKEHHH XapaKTepHO
A no3aHene HUKoBoro spemedu. Ilpu ¢popmMHpOBAHHH OPraHO-MHHE-
paibHbIX HJAOB H camnpomnejei rojouesa AHHAMHKA KJ1ACTOTEHHbIX
KOMITOHEHTOB KOHTPOJHPYETCA MPOTOYHOCTBIO, 8 B COBPEMEHHOM Ce/lH-
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MEHTALHOHHOM CJI0€ YBeJHUEHHE TePpPHreHHbIX KOMIOHEHTOB 4YacTo
00bACHACTCA XO3AHCTBEHHBIM HCMO/JIb30BAHHEM BOAOCGOPHBIX TEPPH-
TopHi. OTKIOHEHHS] OT PErHOHAAbHBLIX COOTHOLWEHHH (SiO,> Al,0,>
>Fe,03 u K;O0>Nay,O) moryr GbiTh CBSI3aHbl € ayTHIE€HHBIM Tpe-
obpasoBaHHeM ocajao4yHOro matepuana. OHH NMPHUYpPOUYEHbl K TOHKOIHC-
MepCHbIM OcaakaM, OPMHPYIOLMMCS B YCJIOBHSIX T€OXHMHUECKON aK-
THBHOCTH Guoca (SiO, amopdHoe), Ha reoxHMHuecknx 6Gapbepax
B KOHTPACTHBIX KHCJIOTHO-LLENOUYHBIX H OKHCJHTEJbHO-BOCCTAHOBH-
TeJbHbIX 0OCTAHOBKAX.

Opraunnveckoe sewectso (OB) sipnsiercss BamHeNHM KOMMO-
HEHTOM 03epHOH cegnmenTauun. OHO XapakTepuayer GasaHCc NPOAYK-
LLHOHHO-1€CTPYKILHOHHBIX MPOLECCOB B BOJAHOH Macce W H3MEHAETCH
B COOTBETCTBHH C K/JIHMATHYECKHMH KOJeGaAHUAMH H 0COOEHHOCTAMH
pa3suTHa BopoemoB. O6iagas BOCCTAHOBHTE/NbHLIMH CBOHCTBAMH
W co31aBasi onpejleJieHHylo cpeny npH auarenese, OB cnoco6ersyer
MHIPalUHH XHMHUCCKHX 3/IEMEHTOB, HX NMepexoay H3 oaHHX HOpM B IpY-
rve, TpaHcOPMHPYETCA CAMO, UTO TaKKe MOMKET CAYKHTh NoKazaTe-
JeM YC/0BHH 0caakooGpazoBaHus.

Kak nmokasasu cneunagnbHble HeesiefoBaHks, o6Uiasi OLEHKA CyM-
mapHoro OB wmoxer G6biTb nosyueHa nyTeM [pPOKAaJHBaHHS 06-
pasua (t=800°) u BbluHTaHHA M3 BeaHuuHbl morepu ([1I1TT) kapGo-
HaTHOH aAByokHcH yraepona. Coaepxxanuwe OB ouenuBaoT Takke
pacueTHbiM ¢crnoco6om no KouueHTpauku C,,, KOTOPBIA omnpenensiior
Ha CHN-ananuzartope uiau xumuyeckum metopom ([MTonomapes, 1951;
Caapce, 1981).

YBenuyenne nonn OB B padpesax oT/0KeHHH roJOUEHOBOrO Bpe-
MeHH B OGLUHX YepTaX COOTBETCTBYET PA3BHTHIO Npoliecca 3BTPodHpO-
Banusa pogoemoB. Popma Kpusbix pacnpenenenuss OB nospossier Boige-
JATH MEPHOABI YJIYULIEHHA KAHMATHUECKHX YCJIOBHH, 4 PH COBMECTHOM
paccMOTpeHHH AHHAMHKH KJAacTOT@HHOro H KapbOHATHOro BellecTBa
CYAHTb O XapakTepe OCaJKOHAKOMJEeHHA B OTAE/NbHble BpPeMEHHble
HHTepBa/bl. B mManbix o3epax, chopmHpoBaBlIMXCA Kak GaccedHbl
ce/IHMEHTALIHH Y2Ke B 03 1He e IHHKOBBIH nepuoj, Bapuauuu OB B pas-
pesax nalOT He MeHee TPeX MaKCHMYMOB, COOTBETCTBYWOIUHX Tpem
KJIHMaTHUECKHM Mepuosam — annepény, atiaHTHYecKoMy H cy660-
peanbHOMY.

CocraB OpraHHYecKoro BellecTBa JOHHbIX OTJAOXKEHHH H3yueH
cnabo. HanGosee yvacto OB xapakrepH3yloT 1o rpynnam coeiHHeHHH,
Nnoc/e10BaTe/bHO Bblaesist GUTYMOH b, Jerkoruapoausyemoie (B 2 % -
HOH KHCJ0TE) BOAHOPACTBOPHMbIE, T'YMHHOBbIE, TPYIHOTHAPOJIH3YeE-
Mble BellecTBa M HepacTBOpHMbIH octatok (Kasakos, 1953). HauGo-
Jee AHHaMH4HbiM KommoHentoM OB aBasioTcs serkoruapoauayembie
BElLeCTBA, KOJHUECTBO KOTOPbIX B O3€PHBIX Calponensix BapbHpyeT
B LIMPOKHX mpenenax, yMeHblasach ¢ ray6HHOH pa3dpe3a. CHHKeHHe
POJIH JIETKOTHIPOJIH3YEMbIX YACTO COMPOBOMKAAETCH YBEJHUEHHEM CO-
Jep:KaHHA TYMHHOBBIX BeLleCTB (FYMHHOBble W (YJbBOKHCJIOTHI)
(IMany, Becku, 1982). [las onpeneneHHss OPraHHUYECKHX CO€IHHEHHH
npHMeHsioTesa Xpomatorpatus W macc-cnektpomerpus. Ha npumepe
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osepa Jlaxenepa (BocTouHas DCTOHHSA) NMOKA3AHO, UTO MO HIMEHEHHIO
CONEPIKAHUSL H COCTABA KHCAOT GHTYMOHM/IOB MOXKHO CYAHTH O TeHe-
auce u werounnkax OB (Bowaaps u ap., 1982). INpeacrasaser uurepec
rakxe snementHuiil coctas OB. Otnowenne C/N 3akoHOMEPHO BO3-
pactaer ¢ rayGHHON 3a/eXKH, LIHPOKO KonebeTcd B Pa3JHUHBIX BOJL-
ubix Makpodutax (20—80) W A0BOJBHO MaJO B MIAHKTOHE (no 10),
B CBSI3H C UeM MOMKET CJYKHTb MnoKasaTteneM pOJH aljJOXTOHHOTO H
ABTOXTOHHOTO MaTepHana B coctase OB JOHHBIX OTIOMKEHHH.

Kap6oHaTHOe BELLECTBO FBJASETCS TPETbHM OCHOBHBIM KOMMOHEH-
TOM XHMHUECKOrO COCTaBa OCaJKOB FYMHAHOH 30HbI, GOPMHPYIOUIHXCH
B cpeje MPecHOBOAHbIX GacCeiHOB. Y CTAHOBJ/I@HbI TeOIOTHIECKHE H Teo-
XHMHUECKHE VCAOBHS HAKOM/IeHHs Kap6oHAaTOoB, YTO MO3BOJALT LIHPOKO
MCTIONB30BATL 3TOT KOMMOHEHT KakK NoKasaTejb HCTOPHH Da3BHTHSA
oszep. Ha HakonneHnue KapGOHATOB BJIHAIOT:

1) AMTONOrHS MOKPOBHBIX MOPOJ Ha BojpocGopax W cOCTaB Nocry-
MalUHX ¢ HUX BOI,

2) KJAMMATHYECKHEe YCJIOBHA,

3) npouecchl HAKOMJEHHS H Pa3JOXeHHA OPraHHUecKoro Belle-
cTBa B OCalKax;

4) ce3oHHas IHHAMHKA KOMIIOHEHTOB Kap6OHATHO-KaJblUHEBOH CH-
cTeMbl BOAHOH Macchl, KOTopas onpenensieT cTabHIbHOCTb HAKOTJIEHHH
M TIPHYPOUYEHHOCTb ONTHMAJbHbIX YCJOBHIT aKKYMYJISILKH KapGOHATOB
K CyBJHTOPANbHON 30HE 03€PHBIX KOT/IOBHH.

OlleHKa KoJHUeCcTBa Kap6OoHATHOrO BellleCTBa (B nepecyeTe Ha /1BY-
OKHCh YIJ1€poJa) MPOBOAHTCS C MOMOLLbIO METOLHK [lep6unbl (1958)
u Knonna—®peseitnuyca (Jlykawes u ap., 1971). KapGoHaTHOCTb
0Ca/IKOB UACTO OLEHHBAIT TaKkKe MO CONEPKAHHIO KaJblHA (Ca0).
Takasi OlLLeHKA BO3MOMKHA MOTOMY, UTO Kap6GoHaTHOE BellecTBO (03ep-
HASL H3BECTb) COCTOMT MPEHMYIEeCTBEHHO H3 Kaabuuta. B cymmaphoe
snauenne CaO BXOAHT KajblUT GHOreHHbIH, cOpGUPOBaHHbIH (HOHO-
o6MeHHbIil) H TEPPUTeHHbIH (KaIbILHT H aoaoMHuT). B oTaenbHbIX cny-
yasix obHapyxHBaercsa kKapboHAT MapraHua (POLOXPO3HT) H CHIEPHT.

OCHOBBIBASICH HA MPEACTABJIEHHAX O COBPEMEHHBIX Mpoleccax Kap-
GonaTooGpasoanusi (Koanes u ap., 1977), MOXHO MpPELNOKHTH
CAGMYIOULYIO CXeMY HHTepTpeTaluHH XHMHUECKHX nokasarejei Kap0o-
HATHOCTH OcajKkoB. [TpHCyTCTBHE KAPOOHATHOTO BELIECTBA CBHAETE/b-
cTByeT, uto: 1) QopMmHpoBaHHe OCAAKOB NPOHCXOAHO B VCJIOBHFAX
J0CTATOYHO HHTEHCHBHOTO APEHHPOBaHHs O3epHOM KOTJIOBHHOH nol-
3eMHBIX KapBOHATHO-KalblIHEBbIX BOA, a TaKXKe MNOCTYMJIEHHA TEppH-
reHHbIX Kap6oHaToB ¢ Bojoc6opa; 2) CylecTBOBANH ONTHMAJbHbIE
KAMMATHUECKHE YCA0BHS, ofecneunBaloLine cTaGHabHbie Ce30HHbIE KO-
neGaHus BAAYKHOCTH, TeMnepaTyp, pa3puTHe (JOTOCHHTE3HPYIOULHX Op-
raHH3MOB H AMHAMHKY pacTBoperHoil CO, Ha ypoBHE 3HAUEHHH, PABHO-
BECHBIX COJEPKaHHIO THAPOKapOOHATOB KaJjblHHA 80—90 % wr. 3KkB
(npu munepaanszaunn soas 200—400 mr/a); 3) nepwonabl KapGonar-
HBIX MakcHMyMoB (o6bluno 2590 % CaCO;) cooTBETCTBYIOT YCJ0-
BUSIM TEMJOI0 H OTHOCHTEJbHO CYXOro Kaumarta (GopeasjbHOe BpeMs
rosionexa), oauroTpodHo-me3oTpodHOH cTainH PasBHTHS BOLOEMA H
HIeOUHON AKTHBHOM peakuun cpeist (pHZ>8); 4) MOlULHOCTb cA07
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KapOOHATHLIX OTJOMEHHH CJAYKHT nokasaTesem CTaGHIbHOCTH pe-
XKHMa BOAOEMA H JaHAWAaPTHO-TeoNOrHYeCKOH 06CTAHOBKH €ro BOJO-
c6opa; 5) npekpauenne Kap60HATOHAKOMICHHA MOXeT ObiTh CBA3aHO
C H3MEHEHHEeM BOJHOro pexxuma (pasbaBjeHHe BOL), YCHIEHHEM Mpo-
uecca 3sstpoduposanus (vsesnuenne OB B ocankax), cMmelleHHem
KapOoHAaTHOro paBHOBECHS, NOJAKHCEHHEM cpebl (B pe3yabTaTe 3a60-
JIAYHBAHHSA, NPHTOKA FYMYCOBOrO OPraHHYeCKoro BellecTBa M JAPYrux
MPHYHH) .

H3yuenne hopm HAXO0XKAEHHA 3/1EMEHTOB HEOGXOAHMO S Xapak-
TEPHCTHKH COCTOAHHSA 0CaJ0YHOro BellleCTBA, MEXaHH3Ma B3aHMOJeM-
CTBHSI 3JIEMEHTOB Ha CTaJIHAAX CEJIMMEHTAllHH, NHareHe3a H PeKOH-
CTPYKIIHH Ha 3TOH OCHOBE YCJOBHH ocaakoo6pa3oBaHuse.

HHurerpanbubiMi nokasaTeasiMH H3HKO-XHMHUYECKOrO COCTOSIHHS
cpeabt apasoTea seauwudndsl pH u Eh. KoHuewtpauus woxoB Bono-
poiaa oTpaxaer 6ajiaHC LIeJOYHBIX H KHCJAbIX KOMIOHEHTOB C€JH-
MEHTAlHH W [Jf OCAJlKOB 03ep TYMHIHOH 30HbI B OCHOBHOM oOmpe-
NeJAeTCH CHCTeMOH KapOOHAaTHO-KalbILHEBOTO PABHOBECHS:

CO,+ H,0 == H,CO, == H* + HCO; =2H* + CO, + Ca?*==CaCO0,,

[lepepacnpenesenne CO, B cHcTEME BO31yX—B04a— A0HHbIE OTJIOMKeE-
HHAl TECHO CBSI3aHO C JefiTe/bHOCTbIO BOJAHBLIX opraHuamoB. Ecau
B peayJabrare nocrynaenus GosorHoro rymyca pH menee 6.8 hopmupy-
IOTCS TOHKOJeTPHTOBBIE Cafpomne/eBble OCajikH, B lleJ0YHOl obcTa-
HOBKe ocajkoHakonnenus (pH Gonee 9) npoucxoaur caaka kap6o-
HAaTOB.

[Tpuposa OKHCAHTENBHO-BOCCTAHOBHTENbHOTO MOTEHUHAJ A B Op-
raHOreHHbIX cpefax H3yuedsl HegoctaTodyHo (Komanes w ap., 1977).
[Tpo6remaTnuna n metoanka uameperus Eh. MoxHo pekomenaoBaTthb
COBMEUIeHHbIH 1aTUMK M3 MJATHHHPOBAHHOTO H XJoOpcepeGpsiHOro
snektponos (kommaekt M-102) u noresunomerp TNITM 03-M-1, koto-
pble No3BOJSAIOT NPoBOAHTL 3aMepbl Eh B mosesbix yeaosusix. [Iuana-
30H 3Havenuit Eh ocaakoB mMoxer uamensitecst ot + 200 g0 —250 mB,
XapakTepH3ys Nepexos OT OKHCJHMTEJbHbIX YCJAOBHH K BOCCTAHOBH-
TeJIbHBIM, YTO CBA34HO C COOTHOWEHHeM (GOPM KOMINOHEHTOB C mepe-
MEHHOH BaJIEHTHOCTBIO (XKese30, cepa), ¢ COnepKAHHEM OpraHHue-
CKHX PeLYUEHTOB H C KHCJIOPOJAHBIM PEXHMOM 03€PHbIX H HIOBBIX BO.
Ha craanu cennmentaunu dopmupoBanue 3nauennit Eh onpenensiercs,
HApfly € HAJHYHEM PELYIEeHTOB, Ce30HHbIMH LHPKYJIALHOHHBIMH MPO-
eccamHu (cneicTeHe pasmepoB U POPMbl 03ePHBIX KOTJIOBHH) H aKTHB-
HOCTbIO MHKPOOPraHH3MOB B 03epHOH Boae H ocankax. Jluarewes
B 3HAYHTEJbHOH Mepe HacJelyeT YcaoBHSA GacceHa CeMMEHTALHH,
OJIHAKO MPOHCXOAHT MPH MEHblleH aKTHBHOCTH OHOXMMHUYECKHX Tpo-
IIECCOB H YACTO OFPaHHYEH JIOKAJbHbIMH, HO CBA3aHHBIMH ¢ o6L1eil 06-
CTAHOBKOH OCaJIKOHAKOMJIEHHSI TpeBpaLlleHHAMH.

JlaHnble (a30BOro XHMHYECKOrO aHaJH3a 1I03BOJAIT OLEHHTh 6a-
JlaHC COeIHHEHHH cepbl H XeJse3a. B 03epHBIX OTJOXKEHHAX C BBICOKHM
COlePKAHHEM OPraHHYeCcKOro BelLLecTBA Cepa BXOAHT B COCTAB FHAPO-
TPOWJIUTA H MMHPHTA, OPTAHHUECKHX COEJHHEHHH H cynbdaToB (S,e, =
=Suouocy.nh¢un+scy1:h¢ar+ Snucyab¢un+ Sopr)- Keneso CONEPHKHTCHA B KHC-
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JIOTOPACTBOPHMBIX 3AKHCHBIX H OKHCHBIX OPMaX ayTHrEHHbIX MHHEpa-
JOB (B TOM uHCJe B THAPOTPOHJHTE — Fe o uw), B MHPHTE H B He-
PacTBOPHMbIX TeppHreHHbiX CHAHKATAX (Feusy, = Feyoumum + | 5 SO
+ Fecuaucaros) . UMest mosyuenHbie B Xx01e aHANH30B naHHble (K yxoBuu-
Kas W 1p., 1983a), MOXHO pacueTHLIM MyTeM OUEHHTbL cepy OpraHu-
YECKHX COeIHHEHHH:

Supr = Soﬂm‘ (Sunuucynbmnn + Scym.rps'r + S_um:ynbdﬂul) =

JKesie3ao mupHTHOE paccunThHIBaeTCs Mo cepe IHCYIb(HI0B, HEPACTBO-
pumoe xene3o (Fe.aucaros) — MO pasHoCTH.

Fecununmn == Feoﬂm_ (Fenouum« + Fenxpma) -

Bonbwio#i  nHTepec npencTaBasieT aHanaH3  comepKaHHs pas’HbIX
¢dop™ xene3a B ocakax: yCTORYHBOro (CHIMKATHOr0) KOMMOHEHTA H
ayYTHTeHHBIX (NoABHXKHBIX) (opm. [Tepsbiil W3 HUX NoCTynaeT ¢ BOAO-
c60pa H HAKaNJIMBAaeTC B TOHKOLHCIEPCHOM TJHHHCTOM BEIIECTBe
0CajKoB. B cocTaB KHCIOTOPACTBOPUMOTO JKeJN€3a BXOAHT dopma, crsi-
33aHHAs C OPraHHYeCKHM BEIIEeCTBOM (XKEJe30 T'YMATOB, €ro KoJHue-
CTBO OLEHHBAETCH B LIEJNOYHOH BLITSIXKKE), Xe/e30 BHBHAHUTA (M 3a-
KHCHO-OKHCHBIX (pocaTos), deppu-depporuapatos (amopdHublii KoM-
NOHEHT) , HHOr1a cHAepuTa. [InarHocTHKa MHHEPaJabHbIX GOPM 10/ KHA
NPOBOAHTLCA € HCNOJb30BAHHEM (HAPALY C XHMHYECKHMH TAHHBIMH)
PEHTreHoAHpPaKUHOHHOTO aHanu3a. CTaTHCTHUECKHe MaTepuaJibl Mo-
Ka3blBAlOT, YTO MPH COACPKAHHH OOGLIETrO JKe/le3a HHXKE KJapKa ayTH-
TeHHbIH KOMIIOHEHT NPaKTHYECKH OTCYTCTBYeT. [Lisi OpraHo-MHHepab-
HbiX 06pa30BaHHi KOHUEHTDALMS 1HAreHeTHUECKH NPeoGpa3oBaHHOro
Kejesza mMoxer coctaBaath oT 50 no 90 % . CHuxkenue B GajnaHce
MOABHKHBIX (POPM OGLIYHO FBJISIETCA CJACACTBHEM AKKYMYJASILHH Ke-
Je3a MHPHTOM.

Buoreoxumuueckuii MK cepbl B 03epax onpepensiercs conepxa-
HHEM OPraHHYeCKOro BelleCcTBA, KHCAOPOLHBIM DPEIKHMOM M KOJHYE-
CTBOM Cy/b(paToB B BoAax. CTabuIbHBIe BOCCTAHOBHTEJbHbIE YCIOBHS
(mesaruasb MepOMHKTHYECKHX 03ep) XapakTtepHayercs npeobaana-
HueM MoHocyabpuaa (50—70 9% S .). B 6oaee okucnenubix ocagkax
(cy6aHTOpanb) TIPOHCXOLMT AKKYMYJIAUHA AHCynbHAOB (THpUTA H
mapkasuta). OTHoweHue Scyanpuros/ Snupura MOKET H3MEHATBLCA OT 10 10
menee 1 (JKyxoBuukas u ap., 19836). Ha npumepe ozep Benopyceun
YCTaHOBJIEHO, YTO KOJIHUECTBO CEPbl B OCAJKAX CBA32HO C FeHETHYe-
CKHM THIIOM 03€pa H ero (PM3HKO-XHMHUECKHMH yCA0BHAMH (Taba. 1).

Ha puc. 10 npusenen paspes 7-MeTpoBO# TO/IIH OCANKOB, BCKPbI-
TBIH CKBaXHHOH B 03. Boabmoe Hcwo (Cesepuas Benopyccus),
KOTOPbIi OTPaAXkKAET BCE ITAMbI SBOJIOUHH MPHPOLHON CPesbl B TECUEHHE
rojoueHosoro BpemedH (flkywko, 1981). Ilpuesiska k BpemeHHOI
LiKaJe MpOBeleHd HA OCHOBE MAJHHOJOTHYECKOTO H OCTPAKOIOJOTH-
ueckoro aHamu3os T. B. Peutosoit u C. ®. 3y6osuuem. TMpouecchs
0CajKo0Opa30BaHHA XapaKTePH3YIOTCS M3MEHUHBOCTHK) COCTABa OC-
HOBHBIX KOMIIOHEHTOB (30JIbHbIX, KAPGOHATHBLIX, OPTAHHYECKHX) H MO-
kasatened cpeani: pH, Eh, C,,, o6utero u noasuxuoro Fe,0,, cepbl H
€€ BOCCTAHOBJEHHBIX (MOHOCYJNb(GHAHOH H AHCYAbGHAHOH) dopm.
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Ta6auwua |
Pacnpepenenne Cepol W ee hopm B ocagkax 03€p ¢ pasHoii TpodHOCTLIO
(% na a6c. cyxoe BELIECTRO)

Tun osepa (qz‘c?lc:oog;g:&:)js) O6uasn Monocyandun IMupur Cyabdar Opzzggggiﬁlﬂ 3

7 0.50 0.0 0.09 0.30 0.12

Meaorpodoe fosepxtocruuiii crokt  (6) 0.3—00 0.01—0.15 | 0.05—0.12 0.1—05 0.05—0.3
B3 0.95 0.30 0.18 0.12 0.30

Setpodroe flosepxroctnsiit croi (16) 0.3-29 0.03—15 0.0l -13 0.02-03 0.03—09
" s 1.65 0.20 1.0 0.15 0.25

Aipes 129) 04—55 0.0l—0.8 0.1—30 0.02-03 0.02—1.7
IBTpOdHOE ¢ npusnaKamu Howepxnoctuniii caoii e L QA =10 o

0.5—2.0 0306 0.1—0.8 0.0502 0.3—06

nHCTpotun

5 s 2.90 0.09 2.35 0.35 0.15

Seprertia) 0.15—10.0 H.0.—04 0.05_95 0.04—095 | 0.03_065

mn PHMeYyanue. LII‘ICJ]HTEJ’I]: — CpelnHue 3HAYEeHHUSA, 3HAMEHATeNh — npeaens COAepIKaHHUA,



B nepHol OTHOCHTENbHO CYXOro M Temioro GopeajbHOrO BPEeMEHH
0CaJIKOHAKOIMJICHHEe MPOHCXOAHIO0 NMPH HEeCTaGHIBHOM BOIHOM PeXHME,
YTO MPOABHIOCH B (POPMHPOBAHHH CJAOHUCTOTO MIHHHCTO-KapOOHATHOrO
FOPH30HTA OTJIOKEHHH ¢ YepeloBAHHEM MPOCA0ER, 060rallleHHbIX KaJb-
LHTOM H CYJb(HIAMH Kese3a — THAPOTPOUJIHTOM (BO BpeMs TpaHc-
rpeccHii) M nHpHTOM (BO Bpemsa perpeccuit). B nmepuon Temsoro u
B/JAXHOrO aTJAHTHYECKOrO BPEMEeHH OTMe4aeTcsi BhICOKOE MOCTYyIlie-
HHE B OCAJKH TEPPHreHHOro MatepHaga M yMeHbleHHe, a 3aTeM M
npekpauienue kapbonaroobpazoBaHus. YBenuueHue TpoGHOCTH H no-
caeaylollee canpornesieHakonjeHie CTHMYJHPOBAJOCh NOCTOAHCTBOM
FHAPOJIOTHUECKHX YCMOBHH M MOTenJeHHeM BOJHOH MACChl K KOHIY
aTJaHTHYECKOrO BpeMeHH. JBOMIOUHA ocaikoobpa3oBatus B cyG6ope-
aNbHbIA W cybaTNaHTHUECKHH KJAMMAaTHUCCKHE NEepPHObl MPOHCXOIHJIA
MPH aKTHBHOM Te€OXHMHYeCKOM mnpeobpa3zoBaHuu ocaakoB. CHauana
HAKOMJEHHE OPraHHYecKoro BelLlecTBd CrnocoGCTBOBAIO NHPHTOOGPA-
30BAHHI0O H KOHUEHTpPAlHWH XKejesa, 3aTeM — C POCTOM BOMLHOCTH M
CHHIKEHHH TeMmepaTyp — K 3aMe/JIEHHIO 3THX MMPOLEeCcCcOB H 3aMeHe
canponeseBbiX OCaAKOB TEPPHIEHHO-OPTaHHUECKHMH HJIAMH.

OnbIT KOMIJIEKCHBIX JTHTOJOrO-re0OXHMHYECKHX H GHocTpaTHrpadH-
YECKHX PEKOHCTPYKIHMH € HCIOJIb30BAHHEM FeOXHMHYECKHX MoKa3zare-
Jei cpeabl ocaakoHakonaenus (Eh, dopmbl cepul v JKesne3a) nospoasier
JeTaJH3HPOBATh YCJAOBHA W mpouecchl GOPMHPOBAHHA OCAKOB H pa3s-
BHTHSA 03ep.

Onpeneneune COAEPKAHHA PACTHTEJNbHBIX NHIMEHTOB

Bnepsbie npumenenublil Ha o3epax Cesepuoit Amepuku (Val-
lentine, 1955), ananu3 pacTHTENbLHBIX MHTMEHTOB B [OCJ€HEE BPeMs
JIOCTATOUHO IHPOKO HCTOJNB3YETCH MPH H3YUCHHH CTPATHrpadHu J10H-
HBIX OTJIOXKeHHi o3ep. [locne ormupanus Bogopoc/ell HX MHTMEHTDI
npeTeprneBaT PAL  MOJEKYJAPHBIX TMpeBpalleHHii, MpH KOTOPBIX,
B YACTHOCTH, TePHAIOTCA MOABHMHBLIE HOHBI, HalNpHMep HOH MarHus
y xaopopunna. [lpoaykte aerpasauun xjaopodunna, deodetHH u
dheodopGu/l, MeHee pacTBOPHMbl H Gojiee YCTOHUMBBL K AaJbHEHLIEMY
MHKPOGHO/MOTHUECKOMY H XHMHYECKOMY pasjoxeHHw. To xe camoe
MNPOHCXOAMT U C POAYKTAMH pacnaga KapoTHHOHLOB H APYTHX NMHIMeH-
TOB. B /oHHBIX OT/IOKEHHSIX yaaeTcss 0GHAPYKUTE GeodUTHHBI, (eo-
tdop6uabl, XA0POBHIIHABL, TPOLVKTH pacnaia GakTepHoxJaopoduIIa,
pacTHTebHbIe KapaTHHOM/bl H cnenupHYecKHe MUIMEHThl CHHe3eJe-
HbIX BOJOpPOC/JEH, B YACTHOCTH MHKCOKCAHTHH H OCHH/IJIAKCAHTHH.
KonnuecTBeHHbIll aHann3 HX MOCJTOHHOTO paclpeieseHus B ocajikax
MOKeT JlaTh npejcTasaeHde 06 ypOBHEe MepBHUHOH MPOAYKIIHH 03epa
Ha pasHblXx 3Tanax ero passuTus. KauecrBenubldl aHanu3 cocrasa
MUTMEHTOB TAKKe 1aeT HHTePeCHY HHMOPMAIHIO O COCTaBe BOAOPOC-
JeH GHTONNAHKTOHA B pa3Hble NepHoAbl pa3BUTHSA o3epa. B yactHocTH,
HaJIHYHe MMHIMEeHTOB CHHEe3e/eHblX BOJOPOC/el CBHAETEbCTBYET O Ha-
yase 3BTpoHpPOBaHUA O3epa.
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MeTtoaKKa onpeefeHHsi PpaCTHTENbHbIX MHTMEHTOB B OCaJAKax He-
jocTaTouHo paspaborana. Her mpeacTaBieHHst O CKOPOCTH pasfoxe-
HHA XA0pOodHATa B PA3JHUHBIX YCJOBHAX CPebl. Onpenenenne Kaue-
CTBEHHOro coctapa TpefyeT NPHMEHEHHHA CJA0XKHBIX xpomarorpaduue-
CKHX MeTOLOB. TeM He MeHee HCC/eL0BaHHsl, MPOBe/eHHbIE HA 03epax
CUIA (Vellentine, 1955, Wetzel, 1975), Iloabun (Czeczuga, Czer-
pak, 1968), Uranun (Adams et al., 1978), Aurauu (Gorham et al,,
1974) u OpyrUX CTpaH, MOKa3aH, 4TO COAEpIKaHHe 1ePHBATOB XJIOPO-
¢uana, KaK NPaBHJIO, XOPOLIO KOPPEIHPYETCs C CONLPKAHHEM ocrart-
KOB BOJAOpOC/]eH (B 4acCTHOCTH, CTBOPOK JAHATOMOBBIX BOsOpOCaeH ).
[MoKkazana 3aBHCHMOCTb MEXJy KOJHUECTBOM XJOpPOdH/IIa B JOHHbIX
OTJIOKEHHSIX H NPOAYKTHBHOCTBIO o3epa. [lepBbiii MaKCHMyM B KO-
JIOHKAX JOHHBIX OTJOXKEHHH, KAK NPaBH/I0, OTMeYaeTcsa B NMOC/eJe/1HH-
KOBOE BpeMsi, Koraa 6bi10 MHoro 6uorexos. [locne 3Toro nuka caeayer
MPOAOJIKHTENbHBIH MUHHMYM, CBSI3aHHBI C OTHOCHTEJIbHO CTaGHIbHON
NPOAYKTHBHOCTbIO 03ep, ¢ HEeGOMbIUIHMH KoJebaHHAMH, 06YCJIOBJEH-
HBIMH H3MEHEHHSAMH KJAHMaTa. B MOBEpXHOCTHBIX CJAOSX JIOHHBIX OTJIO-
MeHHil 03ep cofepKaHHe PACTHTEJbHbIX MHIMEHTOB BO3PACTaeT. 310
CBSI32HO C AHTPOMOrEHHBIM 3BTPO(HPOBAHHEM.

B 1976—1979 rr. snepssie 8 CCCP npoBseneHo noc/ioifHoe onpeae-
JleHHe 1epHBaTOB XJA0podHAIa B AOHHBIX OTJI0XKEHHAX ABYX 03€P Ka-
penbcKoro nepeureiika: mesoTpogHoro osepa KpacHOro H BBICOKO-
38TpPOdHOro o3epa BuuineBckoro, a Takke JIanoxcKoro 1 OHexcKoro
osep (/lasbizosa, Tpudonosa, 1979; Tpudouopa, 1983). B asyx mo-
C/Ie/IHHX 03ePax KOJOHKH JIOHHBIX OCA/IKOB GblH B3ATHL KaK B rayboko-
BOJHOH LEHTPaJbHOH 4acTH, TAe rOCMOACTBYIOT OJIMTOTPO(HBIE YCJIO-
BHS, TAK M B 3aJ]HBAX, MOABEPTalOIUIMXCs IBTPOPHKAUHH. Crpatomer-
pom [lepdpunbena OTGHPANHCh MOHOJHTHI oTJNOXeHHi AaHHOH 20—
35 cM, KOTOpbleé 3aMOpakHWBaJHCb H Pa3leNsiJHCh Ha CEKIHH 1O
0.5 cm. Hapecka ocanka (1—5 r) o06e3BoXkKHBanach LeHTPHPYTHPOBa-
HHeM M 3anupanack 90-npouentHbiM aneronom. [Tocae ruiatensnoro
nepeMenHBaHHs H PACTHPAHKS 0CAKa MPOGLI SKCTPAarHpoBaInch B Te-
yenue 10—15 yacos B TEMHOTE B XOJOAHJIbHHKE. DKCTPAKT OTAEJANH
TPEXKPATHbIM UEHTPHDYTHPOBAHHEM NPH 6000 0o60poTax. IKCTHHKILHIO
3KCTPaKTa ONpefesJH Ha cnekTpopoTomerpe C®-26 npu A=750 u
665 MMK. PacueT cojepanusi XJA0popuia NPOH3BOAKICH MO GOpMY-
JlaM CTAHAapTHOTO METOAA ¢ MOCJeAYIOUIHM MEepecyeToM Ha eIHHHLY
cyxoro seca ocajaka. BaaxuocTe onpenensach napainenbo.

B 1OHHBIX OTJIOXKEHHSIX ONHTOTPO(MHON LeHTpaNbHO#H uacTH Jlanoru
(tTa6a. 2) conepkaHue epHBATOB XJa0podHNa B CI0€ 20—0 cm H3me-
wsinoch ot 2 10 12 mkr Ha | r cyxoro ocanka. B 3sTpodupyemoii yacTu
CopTaBajbCKHX 1Xep OHO GblJ0 3HAYHTENBHO BhlllE (6—68 MKr).
B ueHTpanbHO# riy60KoBoaHOH uacTH OHEXCKOro 03€pa CoaeprKaHue

Puc. 10. FeoXHMHYECKHE TOKA3aTeH OCa AKOHAKONIeHH Ha npuMepe 03. boabuioe Hcho.

[ — soapHoeTh; 11 — Al,04/Si0,; 111 — obmas kapGonaTHocTh; IV — oTHoweHHe KaJbIHT/ A0~
aomut; V — pH; VI — Eh; VII — C,,, %; VIII — obwee Fe,0,, %: 1X — nonsnxnoe Fe, 04
(8 5 9%-nofi HC1); X — Soguee: X1 — Suonocymsonaces K11 — Saupurar 9% obuero. | — TAHHA;

2 — mepreib FAHHHCTHIA; § — canponenb KPEMHE3EMHCTHH, 4 — WA TIHHHCTHIA.

103



Ta6auwua 2

CopepxanHe NePHBATOB XJOPOPHANA M COBPEMEHHAR
nepBHYHas NPOAYKUHA HCCIENOBAHHBIX 03ep

MepsHunas Hepuathi
nponykuus, | AIOPOQHAI | xaopoduina
Mecto BaaATHA npob Fny6uuna, m mr C/u’ . |«a» B naank-| B ocaakax,
3
CYTKH TOHE, MT/M MKT/T
cyxoro ocaaka

OHexcKoe 03epo

LlenTpanbHas cTaHUHA 75 23 02—1.0 0.6—15.0
[Merpo3aBonckuit 3a1HB 22 120 1.5—3.8 4.8—36.0
JlapoxcKkoe o03epo
LleuTpanbHas cTaHIus 230 98 0.3—3.0 0.3—12
CopTaBaJsibCKHit 3a/1HB 24 580 1.6—12.0 6.5—60
O3epa Kapeabckoro nepeweiika
Kpachoe 10 900 2.3—35 30—300
BruineBckoe 2.6 3600 8.0—225 85—500

aepHBaToB xJopoduaia cocraBasno 9.6—15 mkr, a B 3BTpOdUpYye-
mowm INerposaBoackom 3anuse — 4—32 mkr. B mesoTpodrom Kpacnom
i 3BTPOGHOM BHIIHEBCKOM 03epax OHO COOTBETCTBEHHO COCTAB/ISAJIO
20—300 u 80—500 mkr Ha | r cyxoro ocaaka. Bo Bcex osepax
O0TMe4ajsoch 3aMeTHOE YBeJHUeHHe colepKaHusa xaopoduana B Bepx-
HUX FOPH30HTAX OCA/KOB, CBA3aHHOe ¢ 9BTpodupoBannem. OcobeHHO
Pe3KO OHO BBIPAXKEHO B Me30TPO(PHBLIX H 3BTPodHBIX o3epax. Ecau
VCJIOBHO CUMTATh TPaHHLel nepexona B Me30TPOMHYIO CTAHIO COMEP-
xanne xjopopuana B ocaakax 100 mkr wa | r cyxoro ocagka, TO
B mesorpodHom 03. KpacHom oHa pacnosaraercs Ha ray6uue 6 cm,
a B 3BTpo¢HOM 03. BuuwineBckom Ha rayboune 20 cwm.

Fnasa 4

FEOXPOHOJIOTHYECKHE U MAJIEOTEMNEPATYPHBIE
HCCJENOBAHHUA

Hayqeuue MHKPOCNOHUCTOCTH OCAKOB

TIpn H3ydyeHHH O3EPHBIX OTJIOMEHHH Ype3BbYAHHO BaXKHO
BbIICHHTb TOUYHbLIH BO3PacT HX OTAEAbHBIX ropH3oHToB. Hacto mpu-
XOAHTCH JI0OBOJIbCTBOBATHCA OTHOCHTE/bHbIM BO3PACTOM H/IAH BecbMa
npuGAH3HTENLHBIMH 1aHHbIMH 00 a6co1I0THOM Bo3pacTe. B uaeade, Ko-
HeuyHOo, 6bl10 Gbl XOPOUIO OMpeeATb BO3PACT € TOYHOCTbIO 10 TO/1a.
HMIMeHHO TaKylo NMPHHUHNHAJbHYIO BO3MOXKHOCTb NMPELOCTABJST HC-
¢/JIelOBAHHSA JIEHTOYHBIX TJIHH, KOTOpble Haua/J MPOBOAHTL BbiAal-
wuiicss wBeackuit yuennlit [ Jle Teep B KOHue npouwsoro Beka
(De Geer, 1896, 1940; Kpacuos, 1955).
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JlenTounble raHHB 06pa3yioTcs B MPHIEIHHKOBBIX 03epax B pe-
3yJbTaTe TOTO, 4TO HAHOCH! (rJ1aBHBIM O6PAa30M H3 TAKOULHX JIeJITHHKOB)
[IOCTYNAIOT B HUX B OCHOBHOM JIeTOM. ITH HAHOCHI COEPKAT MHOTO nec-
yaHbIX H aJ€BPHUTOBBIX YACTHIL, KOTOPHIE IOBOJILHO GLICTPO OCEAAIOT Ha
AHO W 06Pa3yIOT CI0H, 060ralieHHbIe OTHOCHTEIBHO KPYMHbIMH YaCTH-
pamu. [MHHCTBIE YACTHILBI OCENIAIOT TOPA310 Me/LIEHHEe; YACTh H3 HHX
ocenaeT Ha JHO YkKe 3HMOl, 06pa3ys 3UMHHE FTHHHCTHIE CJIOH. 3dKo-
HOMEpPHO uepeaysich, MecuaHble W TIHHHCTBIE CAOH 06pasyloT HHOrla
BecbMa MOLILKbIE TOJIIH, COAEPXKalllHe 10 HECKOJbKHX COTeH, a HHOra
fAa)ie 10 ABYX-TPeX ThICAY TFOJHYHBIX JIEHT, KaXK1ad H3 KOTOphIX
COCTOMT M3 JIETHEr0 H 3HMHEr0 ¢J1051. DTH CJIOH YaeTcs MpocjeHTb Ha
3HAYMTENbHLIX MJOULAAAX H YBA3ATh MeXK1y cobo#, conoctasiass noao-
JKeHHe B pa3pe3ax OT/Je/bHbIX MAaPKHPYIOUIHX JIEHT, HMEIOULHX 0cOo-
6erHo 60ablIYIO MOUHOCTE. OHKH 06pa3yiOTCH 4Yallle BCErO B pe3yib-
taTe GbLICTPBIX MEPECTPOEK MPHJIEAHHKOBOH THAPOrpadHueckon CeTH.

HMHorna c/ioHcTOCTh JJEHTOUHOTO THNA HaB01aeTCsl B OTJIOKEHHAX
He TOJIbKO MPHJIEIHHKOBbIX, HO W ApYyrHx o3ep. B onnom k3 o3ep [llse-
WHH JIEHTOYHBI® TJIMHLI MPOAOJKaaW oTaaratecsa ao 1794 r., koraa
03epo 66110 cnyero. 3to aano BosmoxHocTh I'. Jle leepy onpeneants
TOYHBIH BO3pPAcCT KaXK/10H JEeHTb M MOCTPOMTHL Ha 3TOH ocHoBe abco-
JIOTHYIO XPOHOJOTHIO TO3/lHE- H TOCJe/eIHHKOBOro BpemeHH. ITa
XPOHOJIOTHS TONHOCTBIO COXPAHHIa CBOE 3HAYEHHE BIIOTH /10 HACTOS-
wero BpemenH. INocaenyiouine Heeaea0BaHHs | BHELPeHHEe H30TOMHbIX
METOJ0B JaTHPOBAHHS MO3BOJH/H JHIIb OYEHb HEMHOTO YTOUHHTDL €e.

B Coetckom Cow3e JIeHTOUHbIE TJIHHbI H3Y4aJHCh IIaBHbIM ofpa-
3oMm B Jlenuurpaackoit o6nactu, Kapeaun u Jctonuun. K coxanenuio,
B MOCJEIHHe FOdbl HM YIAEJsieTCs HeJ0CTaTOuHoe BHHManHe. Mexay
TeM B COYETAHHH C IPYTHMH METOAaMH OHH MOTYT laTh O4€Hb BAXKHYIO
uugopmauuio. JIo CHX NOP JEHTOUHAA COHCTOCTh H3Y4Yalach rJ1aBHbIM
o6pa3oM B o6HaMeHHsX W wypdax. OnHako ee MOXHO HCC/IE0BaThb
H-TI0 KepHy GYPOBBIX CKBaXKHH, H 110 KOJOHKaM JOHHbBIX OTJOXKEHHI
o3ep. MeTobl H3YUEHHS JEHTOUHBIX TJIHH MOAPOOHO H3JI0KeHbl B pa-
6ore M. U. KpachHosa (1955).

HioBbie OTN0MKEHHS 03€p BHELLIHE BhIrJIAAT COBEPIIEHHO OHOPO-
#piMH. Onnako eute B 1922 . B. B. Tlepduaves (1972) ycraHoBHa Ha-
JHYHE MHKPOCJOHCTOCTH, 06pa30oBaHHe KOTOPOH CBSI3aHO C AeAATe/b-
HOCTBI0O MHKPOOPTaHH3MOB H ¢ QH3HKO-XHMHYeCKHMH pakTopamu. Mm
6blia paspaboTaHa MeTOHKA B3ATHSA HEHAPYLIEHHBIX KOJOHOK HJIOBBIX
OTJIOKEHHH H HMX nocjaeaviouled o6pabOTKH H aHaJH3a H CKOHCTPYH-
poBaHbl HeoGxoauMble s 3T0oro npuGopsl. [Tonyuennsie b. B. Tlep-
(HIBEBHIM JaHHBIE O MHKPOCAOHCTOCTH KOIOHOK OT/10keHui Cakckoro
osepa B Kpnimy u [leprosepa u la6osepa B Kapesnu g0 cux nop
noasepraiotcs Teoperhueckomy ananusy (Koctun, 1970). Hayuenne
mukpocaoucroct (Llloctakosuy, 1944) u nuatomosblii avaans (Yep-
HOB, 1947) unoBBHIX OoTJOXKeHHH MaJHHOBOro o3epa, pacrnooXeHHoro
B npubpexHoil 3oHe Bejoro Mops, nan0 BO3MOXKHOCTL TOYHO ompe-
JeJIHTh BPEMs OT/e/eHHA 03epa OT MOPS H CKOPOCTb H30CTAaTHYECKOTO
noauaTHsa. K coxaleHWlo, W 3Ta METOAHKa Tenepb MpHMeHAETCSA
COBEpILIEHHO HeJ0CTaTOYHO.
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B nocnennue roaw wnen B. B. Tlepdunvesa noayuunu nanbueii-
wee passuTHe. TOYHO paTHpPOBATh BePXHHE TOPH3OHTHI HJOBOM
TOJILLH HEO6XOAHMO NMPH H3YUEHHH BJIHAHUSA €ATeNbHOCTH Y€/ 0BeKa Ha
ocajlKOHaKonJaeHue B o3zepax. B oTnoxeHuax ozepa BawuHrToH, Ha-
xoasuerocss B yepre ropoaa Cuarrna (CIUA), npu unabaogenuu
B PEHTreHOBCKHX Jiydax Obiia o6HApy»KeHa CAOHCTAaf TEKCTYpa HJOB
(roposble caou) (Edmonson, 1975). JlaabHeiiwuve HccaelOBaHHA,
npoBefeHHble raaBHbiM o6pa3om B Puuasinauu v llseuun (Saarni-
sto et al., 1977; Renberg, 1981; Simola, 1984), nossonunu ycrano-
BHTb, UTO TOJHYHASA CJOHCTOCTb B HJaX BhIpakeHa Haubojiee UeTKo
B MEPOMHKTHUECKHX 03€pax, I'le OTCYTCTBYIOT MPHAOHHbIE TeUYEeHMS,
a NesTe/NbHOCTbh GEHTOCHBIX OPraHW3MOB, HAapyWAUIHX CJOHCTOCTD,
KpaiiHe orpaHHueHHa. [1pH oTHOCHTENbHO GONBIIOH MOLLHOCTH rOJHY-
HbIX CJIOEB YJ1deTcd MPOCJAEIHTb Ce30HHbIH XOI OT/NOMEHHS CTBOPOK
NJAAHKTOHHbIX AHaToMel. B HuiKHe# yacTH roaHuHoro caosi npeobsa-
NalT CTBOPKH JHAaTOMeH, PA3BHBAIOLLHXCH B BeCEHHEe BPEMS, Bbillle —
B JIETHEE H B BePXHEH 4acTH — B OCeHHee H 3HMHEe BpPems.

H3yuyenne roauuHbIX CN0OEB 1aeT BO3MOXKHOCTh NMPOCJAEAHTh H3Me-
HeHHA (UTONJAHKTOHA B O3€pax Ha MPOTSXKEHHH MOCJENHEr0 CTOoJe-
THA, KOT1a BJHSAHHE N€ATEJbHOCTH YeJ0BEKa pe3Ko Bo3pocso. O6biuHO
HCCJIEIOBAHHS BKJIIOYAKOT H3YUEHHEe W3MEeHEeHHH rpaHyJOMeTPHUYECKOoro
cOCTaBa, CONEPXKaHHS OPraHHYecKOro BeulecTBa, GHOreHHbIX 3JIeMeH-
TOB H XxJopoduana «a», a HHOrAA H JPYTHX MHIMEHTOB, COCTaBa
NbUIbUBLL H CNOP, CYKUECCHH AMAaTOMOBBIX BOAOPOCJEH, 3000CTATKOB,
0cOGEHHO OCTaTKOB KJaiolep, H COMPOBOMXKAAIOTCS ONpeaeJeHHeM
abCoNIOTHOrO BO3pacta Nno pajHoakTHBHOMY cBHHLY. Takde paGoThi
BBINOJIHEHBI OCOGEHHO AeTaNbHO Ha HeGOJBLUIOM MEepPOMHKTHYECKOM
osepe Jlososipsu B 10xkHOH Punasuauu (Tynni, 1972; Saarnisto et al.,
1977; Simola, 1984).

®uHckumu Hcenenosatensamu (Merildinen, Huttonen, 1978) 6bia
npeanoxen 3QQGekTHBHBIA MeToa or6opa npo6 BepxHeH XKHAKOH 06-
BOJHEHHOH YAaCTH HJIOBOMH TOJILIH C MOMOLLBIO 3aMOPaXKHBAHHA. Y3Kan
MeTasnnueckas kopobka aauuoi B 70— 100 cM, 3anonHeHHas «CyXHM
JAbIOM>» (TBEpLOH YIVIEKHCJIOTOH), MOrpyaeTcss B HJ € NOMOLLbIO
MeTaJ/IH4yecKod wraurd. 3a 15—20 MHHYT HA NOBEPXHOCTH KOPOGKH
o6pasyercs 3aMOPOKEHHbIH CJ10H HIa C HeHAPYIIEHHOH CTPYKTYpOH,
KOTOPBIA A5 lafbHedllero H3yueHHs pa3lelIfeTcsi Ha OTPe3KH B XO-
JNIOAHNBHOH Kamepe.

Texnuka samopaxXHBaHHA (B YNpPOLIEHHOM BHAE) Gblia NpHMeHeHa
MPH M3YYeHHH BEPXHHX MKHAKHX TOPH30HTOB H/J0B Ha 03. KpacHom
Ha Kapeabckom nepeweiike ([laBbigoa, Tpudonosa, 1979), uto
NO3BOJIHJIO MPOC/AEAHTh H3MEHEHHS COCTABA MNJAHKTOHHbBIX AHATOMENH H
CONIePXAaHHA XJ0podHINa «a» 38 MOC/AeNHHE JEeCHATHJETHS.
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Teoxponon OrHYecKHe HM30TOMHbIE METOAbI

JInsi KOppensiiuu W pacujieHeHusi O3ePHLIX OTJOKeHH# HC-
MOMb3YIOTCS Pa3ible CTPATHrPAaHUECKHE METOIbI, KOTOPbIE He TPe6yioT
CJ0XHOH M JloporocTosiuieit annapatypbl. C HX MOMOLLBIO HENb3S, O11-
HAKO, B NOAABJASOLIEM GOJbIIHHCTBE CJAYyYaeB ONpeaeSuTb TOUHbIH a6-
co/IOTHBIH Bo3pact. [To3ToMy B moc/ieinne roibl aKTHBHO pa3pabarhi-
BAlOTCS (M3HUECKHE METOIbl OfpejiesieHHsi BO3pacTa OTNOXKEHHH.
Cpean HHX OCHOBHAS POJb NPHHAJJIEKHT H30TOMHLIM MeTOAaM.

B npununne Aas onpejeeHHA BO3PACTA O3EPHBIX OTIOKEHHH 1IPH-
FONHBl BCE H3BECTHHIE MEeTOAbl H30TOMHOrO AaTHpoBaHus (Taba. 3).
MX OCHOBHbIE MPHHUHMBEI H METOAHYECKHE OCHOBbI LIKPOKO OCBELICHbI
B oTeuectBennoil autepatype (Crapuk, 1961; HMabsec u ap., 1974,
Kyauenos, 1976; ITyuuuur, Paykac, 1983). 3necb ymecTHo noapoGhee
OCTAHOBHTBLCS TOMBLKO HA OCOOEHHOCTAX NPHMEHEHHS Pa3HYHbIX METO-
JIOB B JIHMHOJIOTHYECKHX HCCJIEOBAHHAX.

Ta6auwna 3

MeToas NATHPOBAHMA BEPXHEKAMHO30HCKHX OTAOMXKEHHH

Meron Bo:g:;;:l)ﬁ Marepunan Herounnk
Panuoceuuuossiii  (*'°Ph) 10—10° MuneporesHbiii Goldberg, 1963
H OpraHH4YecKHi
Panuoxkpemuuesnit  (**Si) 10—10° MuneporeHHbif Dancgaard et al;
1966
Panunoyraepoausiii (2“C) 10*—55 - 10° Opranuueckuit | Mabsec u ap., 1974
Houueso-ypanosuit 2*°Th/ | 10°—2.5 « 10° Kap6onatusiii Broecker, 1963
i B (MONIIOCKH H KO-
pabl)
Hegaanonecuo-ypanosmﬁ 5« 10*—5 . 10° Kap6onathbifi Yepawinues, 1969
!U/ESBU
Kaauii-apronosuiii *°K/Ar 0° ByJ/ikaHHUuecKH i Crapuk, 1961
Tpekosblit 10*—10% » lanzeit, 1984
TepMoMIOMHHECIEHTHbIH 10°—10° Muneporennnit | [Nyunnur, Paykac,
(TJ1) 1983

HM3oTonuble MeToAbl MPHTOAHBI A/151 H3YUEHHS BCEX JIMHTOJNOTHUYCCKHX
THMOB 03€pPHBIX M COMYTCTBYIOLMX MM OT/0XKeHu# (Taba. 3). MoxHo
NaTHPOBATh OTJOMXKEHHS, HAKOMHBUIMECH BCErO HECKOJIbKO JIeT Hasal,
H OTJOMEeHHS Me30305 (TpPeKoBBIii MeTOA) HJH Jla)ie MpoTepo3os
(kanu#-aprovosnii Metoa). Ho Bce 3TH MeToJbl OCHOBBLIBAIOTCHA HA
CTpPOroM TpPeGOBaHHH — COGMIOAEHHH a6GCONIOTHOH 3aKPbITOCTH CH-
cTeMbl (B reOXMMHUECKOM CMbICJ/e) 3a BeCb MepPHOJl 0CaJKOHAKONIeHH S
H npeo6pasoBanusi ocaakoB. [Nockonbky 31O TpeGoBaHHEe Na/NeKO He
BCceraa cobniosaercs, MOJyYeHHble BO3PacTHbIE OLEHKH MOYTH BCeraa
cojlepKat onpeneneHHylo owH6Ky. [Tostomy A5 NOBLILIEHHS A0CTO-
BEPHOCTH PE3YyJbTATOB 110 MePe BO3MOMKHOCTH HAL0 NMPHMEHATH OLHO-
BPEMEHHO HECKOJBKO METOLO0B AaTHpoBanus. Hanpumep, npu aatupo-
BaHHH BY/JIKAHOTEHHBIX OTJOKEHHH M0J1e3HO OTHOBPEMEHHO NPHMEHATH
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TEPMOJIOMHHECIIeHTHBIH, KaJHi-aproHOBbIH H TPeKOBbIH MeToabl. EcTe-
CTBEHHO, UTO MPH COBMANCHHH MOJYYEHHbIX Pa3sHbIMH MeTOJaMH pe-
3yJbTAaTOB JOCTOBEPHOCTH BO3PACTHBIX ONMpeleneHHil pe3Ko BO3-
pacraer.

BaxHoe 3HaueHue HMeeT JOBOJIbHO MallOH3BECTHLIH TPEKOBLIH
vetol. O OCHOBBLIBAETCS HA CMOCOGHOCTH MHHEPAJIOB COXPAHSTH B Te-
YeHHe JUTHTEeNIbHOTO BPEMEHH B BHJE PaJHALHOHHLIX HAPYIIEHH 3Hep-
THIO, BbIAEJIEHHYIO OCKONKAMH MpH JeneHnH ypana. OcHOBHOe npeumy-
11LECTBO TPEKOBOTO METO/1A COCTOHT B LIHPOKOM [1HATIA30HE BO3PACTHBIX
ONMpeJeNIeHHH, a ero HeI0CTaTKOM fBJSETCA OTrpaHHueHHblH Habop
MPHIOAHBIX /LIS OnpelefeHHs 06beKTOB HeenenoBanus. Jleno B Tom,
YTO AJIAl HAAEKHOTO NATHPOBAHHA KOHueHTpauus 2°U B muuepanax
nonKHa 6LITh Bhie, yem 107°, [To 3T0i npHUHHE NPHFOAHBIMH 06BEK-
TaMH I1aTHPOBAHHA SABJAIOTCH NPEK/e BCEro BYJKAHOreHHble 06pa3o-
BAHHSA, B YACTHOCTH BYJIKaHHUYEeCKHe nembl. TPeKoBblit MeTOL yenelHo
MPHUMEHSJICA B XPOHOCTPATHrpa@HUECKHX LeaAaX Ha FMOHCKHX ocTpo-
Bax H toro-socroke CIIIA. B nocaennue roabl nposefeHbl TilaTesb-
Hole Heeaenosanua B [lonto-Kacnuitckom pernone (Iauszeit, 1984;
Kowkuu, 1984), B peayabrate uero co3sjlaHa OCHOBA palHOMETpHYE-
CKOH WIKaJbl MO31Hero KainHo3od. BosbliuM nmpeumyllecTROM MeTo/a
IBJISIETCA BO3MOMKHOCTh JaTHPOBAHHbIE WM MHHepaJbl MapaijenbHo
JaTHPOBATh KaJHH-aPrOHOBbIM H TEPMOJIOMHHECILEHTHBIM  METO-
AaMH.

B nocnennee necATHIeTHE NPEANPHHATH CEPbe3HbLIE MONBITKH BHE-
PEHHSl B Me€OJIOTHYECKHE MCC/eJ0BaHHs LOBOJBHO LIHPOKO NMPHMEHse-
MOr0O B dpX€OJOrHH TePMOJIOMHHEecUeHTHOro mertoaa. CylHOCTDb
TePMOJIIOMHHECLeHIIHH, KaK YacTHOro cjydasi JIOMHHECUeHIIHH, Co-
CTOHT B OCBOOOXKICHHH NMPH HAarpeBe 3anaceHHOH MHHepPaJoM 3Hep-
FHH B BHJI€ JIIOMHHECIEHIHH. YCTAHOBJIEHO, UTO HHTEHCHBHOCTbL Tep-
MOJIIOMHHECLIEHIIHH MHHEpaja NPONOPIHOHAIBHA UHCIY 3JEeKTPOHOB,
3amaceHHbIX TMOJ BJHMAHHEM pajiHOaKTHBHOro obayuenns. Yucao
3JIEKTPOHOB, B CBOIO OYepe]b, NPOMOPLHOHAJIBHO MOMJOUIEHHOH KPH-
cTaqsoM fo3e. 3anaceHHasi MMHEPAJOM CBETOCYyMMa sBIsieTCs (PYHK-
uMell BpeMeHH H MHTEHCHBHOCTH PaJHOAKTHBHOTO 06nyueHusi. 3Has
MOC/JEAHIO, MOXKHO BBIYHCAHTE BpeMsi OGJYYEHHS N0 YpaBHEHHIO:

‘= AkkymyaupoBanHas no3a (pan)
~ CKopocTb 3anaceHHs (pan/ron) -

[lonyuenHoe Takum o6pa3oMm BpemfA 06AyuYeHHA MOXKeT ObiThb BO3-
pacToOM H3YYEHHOH TOJILLH, €C/IH 10 NoNajaHHsl B HEe MHHEpaJa B TOM
NPOH30UIJIO MOJHOE CTHPAHHE HAKOMJEHHOH paHee CBeTOCYMMBbI.
B nocaenune roabl ony6aHkoBaH psA cTaTed, NOCBAILEHHBIX HCcJe-
JIOBAHHIO MPHPOAHBIX PaKkTOpoB, cTHpalOWHX cBetocymMmy ([1yHHHHT,
Paykac, 1983; Hitt et al., 1982; Wintle, Huntley, 1982). ¥cranos-
JIEHO, YTO OCHOBHBIM H3 HHX SIBJSIeTCA COJIHeYHas pajHallusl, 0Co-
6eHHO ee yabTpagHoaeToBas KomnoHenta. CoraacHo 3ToMy npeanoJo-
JKEHHIO H MPOHCXOAHT BbIGOp 06bEKTOB AaTHpoBaHWA. HakonneHHbri
ONMLIT MOKa3biBaeT, uTo obecnevyeHHe «HYJb-MOMeHTa» Haubosee
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TOYHO BbiAepKuBaeTca npu GopmupoBaHuu cyGaspasibHbIX OTJOXKe-
uuit. [To 370l npuuuHe ocHoBHOe KosanuecTBO TJI onpeaesnenuii Bbi-
[OMHEHO Mo JéccaMm, IaTHPOBKH KOTOPbIX GOJbIIHHCTBO HCCAE/10BATE-
neit cuutaer aoctatouno gpocrosepubimu (Wintle, Huntley, 1979;
1982). J1oBOJILHO AOCTOBEPHBIMH [/I5i LATHPOBAHHA ABIAIOTCA TaKXKe
BOAHO-JEHHKOBLIE OTJOMKEHHS H3 apKTHueckux paionos (Punning,
Raukas, 1983), Tak Kak B BBICOKMX LHPOTAaX OCAJAKOHAKOMJEHHE
NPAaKTHYECKH LEJTHKOM NMPOHCXONHT B JIeTHee BPeMsi BO BpeMs Mo.sip-
HOFO JIHS, B YCJOBHSIX HHTEHCHBHOTO YJbTPa(HONETOBOTO 06/YUEHHS.

TJI-mMeTo/1 MOKa ellle MaJio NPHMEHSAJICH 1A 1aTHPOBaHHA 03€PHbIX
ornoxenui. HaubBonee noctoBepHbIMH, BHAMMO, OYAYT AaTHPOBKH
0Ca/IKOB TeX MPHJELHHKOBbLIX 03ep, B KOTOpbie 06JOMOYHBIA MaTepHaJ
NOCTYMaeT OTHOCHTENBHO [OCTENEeHHO, H OTAEe/bHbIe MHHEpaJbHble
YaCTHIBl OOCTATOYHO JOJT0 HAXOAATCH MOJ BJMSHHEM COJIHEYHOH
pannaunu. [lepcnekTHBHbIM MoXeT ObiThb npumenenue TJI-merona
TaKXKe K NaTHPOBAHHIO JHOHHLIX OCAaAKOB KpynmHbiX o3ep. Ho Tpyano
NpeACTaBHTh ce6e MeXaHH3M MOJHOrO CTHPAHHS JPeBHEH CBETOCYMMb
NPH HAKOMIEHHH MHHEpPa/bHbIX OTJIOMEHHH B MaleHbKHX O3epax.
Kpome HeonpeneeHHOCTH B 06eCNeYeHHH «HYJb-MOMEHTa» INpHMe-
Henue TJl-metrona B JaTHPOBAaHHH O3€PHBIX OCAJKOB YCJOMKHEHO ellle
BecbMa BEPOSTHBIMH MPOIECCaMH MHIPaIHH PAaLHOAKTHBHbBIX H30TOMOB
B paspesax 03epHbIX oTa0XKeHHH. [1o pa3paboTki 060CHOBAHHBIX KPH-
tepHeB mnpumeHeHust TJI-MeToga K MOJNYYEHHBLIM AaTHPOBKAM HAI0
OTHOCHTLCH BECbMa OCTOPOIKHO.

B nacrosiilee BpemMsi A 1aTHPOBAHHA MJAEHCTOLEHOBBIX H roJ011e-
HOBBIX 03€PHbIX OTJOMEHHH LIHPOKO MPHMEHAeTCH paJHOYrjieponHbli
meTon. Ero pa3suTHiO MocBsilieHo MHOro HeenefroBaHui. Paspabotanbl
pasHble METOJLHYECKHEe MPHeMbl H MOMpaBoyHble TabJHibl, obecnedn-
BAlOlIlHE XOpOLIee COorjlacHe MeKAY pPaJHOYI/IePOLHbIM H HCTHHHbIM
Bospactami. EcTecTBEHHO, UTO METOL MOMKHO YCMEWHO MPHMEHATH
TONILKO B TOM cJaydae, ecian cob/iojleHa OCHOBHAA ero NMpeinochlika,
COrJIACHO KOTOPOH nocje BRIXOLa yraepoacofeprkallero 06bekra u3
06MEHHOro pe3epByapa H3MeHEeHHe H30TOMHOrO0 cocTaBa yrJepoia
NPOMCXOINT TOJAbKO M3-3a pacnana uzotona '*C. B nepBom npu6.iu-
MEHHH 3Ta npeanoceblika cobalojaerca B o6pasnax ApeBeCHHbl HJIH
MOILHBIX TJactax TOphSAHLIX OTJ0XKeHHH. B o3epHbIx OTI0MKeHHSX,
Kak MPaBHJ0, BCTPEUaeTcs paccesHHOe OpraHuyeckoe sellectso (6Ho-
JeTPUT), KoTopoe B GOJIBLIHX HIH MEHbLIHX KOJIHUECTBAX BXOJHT B CO-
CT4B MHHEPOreHHbIX OTJOxKeHHH. [Ipn natHpoBaHuH OGHOAETPHTA
BCErjaa OCTA4eTCsl OTKPLITHIM BOMPOC O COOTHOLIEHHH HHCHTHOTO H mepe-
OTJIOKEHHOro AeTpuTa. [To3ToMy eciiH NpH pajHOYTIepOAHOM 1aTHPO-
BAHHH TOP(MSHHUKOB W ApEBECHHbl OCHOBHBIM OTK/IOHEHHEM "C-pos-
PacTOB OT HCTHHHOrO SIBJSIETCS] OMOJIOXKEHHE, TO MPH HCNO0Jb30BaHHH
JAETPUTOBOTO MaTepHasia pe3Ko BO3pacTaeT H TPOTHBOTMOJOKHAS
BEPOSITHOCTb, T. €. YJ1peBHeHHe o6pa3ioB.

Mceaenopanna muorux asropoB ([TyHuuur, u ap., 1982; Donner
et al., 1971; Donner, Jungner, 1974; Hakannson, 1979; Olsson,
1979; Stuchenrath et al., 1979) noka3biBalOT, 4TO OCHOBHBIMH HCTOY-
HHKaMH OWHOOK MPH pajHOVTIepOJHOM AaTHPOBAHHH ABJAAIOTCH reo-

109




XHMHYECKHe H reosornyeckne dakropbl. [eoxumuueckue pakropnl Ha-
pyuwaioT paBHoBecHoe pacnpenenenne '*C B pasubix yacTsix 06MEHHOr0O
peseppyapa. OCHOBHBLIMH MOMEHTAMH MOXKHO CUHTATh 3aMe/JeHHbli
nepedoc CO, B rayGHHHbBIE CJIOH BOJOEMOB H YCBOEHHE MOABOAHBIMH
pacTeHHAMH pacTBOPEHHOro B BoJe 6HKapboHAaT-HOHA, KoTOpLIii o6ora-
lleH JIerKMMH H3oTonamu yraepoaa. Ilepsuifi ¢pakTop Bechbma cyule-
CTBEH MPH NATHPOBAHHH IN1yGOKHX CJI0EB OKEaHOB, HO B HErJyGOKHX
BOIOEMaX OH cKasbiBaeTcsl MeHbule. Kak npasuso, B BogHoil macce
o3ep 6Gaaroaaps A0BOJBHO XOPOLIEMY NMEPEeMELIHBAHHIO HEe BO3HHKAaeT
rpannenta B pacnpesenenuu '*C no septrkaau. OQHAKO BO3ZMOXKHbBI H
HeKaoueHust. [Ipumepom Tomy — 03. YaencéH na o-se Fotaann (Ha-
kannson, 1979). He6oabwoe (1.5 ra) W OTHOCHTEJbHO raybokoe
(10 20 M), oHO MMeeT BbiCOKHE Gepera H MOJHOCTLIO OKPYIKEHO JIeCOM.
Ouenb Huskue Beauuuusl A'*C B npouwoil pacturesnbhnoctn (120—
150 %) mno cpaehenuio ¢ Haszemuoii (390—430 %) C. Xokanucon
o6bacHseT nepuuntom '*C B pacTBOPEHHOM YIr/IEKHCJAOM rase B ray-
OHHHBIX CJ0SIX BOJOEMa.

Bosee cyuwecTBeHHbIM HeKaxKalomMM GakTopoM sABasieTcs 3(heKT
«KECTKOH BOAbI», COCTOSALMA B aCCHMHSINHH MOABOAHBIMH PACTEHH-
fIMH 6HKap6oHAT-HOHA C HepaBHOBEeCHbIM coaepxanuem '*C. UssecTHo
(Miller, 1960), yuro CO, 1 HCO; acCHMHAHPYIOTCS B 3HAUMTEbHbIX
KOJIHYeCTBAX KOPHSIMH pacTeHMH H HaKanJHBawTcs B cTebasix M
JIMCThAX B BHIE caxapa, 6elKa ¥ OpraHH4YecKHX KHCJIOT. DTO 3HAYMT,
YTO pacTenusi, OOHTAKIIHEe HA JPeBHHX KapOGOHATHLIX MOPOAAX HJH
B BOJIOEMAX C KECTKOH BOLOWH, BO BpeMs JKHU3HENEATeNbHOCTH obora-
ATCA APEBHHM YIJIEPONOM M, COOTBETCTBEHHO, B 3THX PaCTEHHAX
pe3ko cHuxaercs copepxkanue "*C (ITynuuur, 1970).

Bausinue storo sddexra neranbHo HeeaenoBano B ozepax Puu-
JASHAMH H Ha 0-Be [OTNaHA, OTNHYAIOUIHXCH BLICOKHM COMEpKaHHEM
GukapGoHaTa, BbILENOYEHHOro W3 KapGoHaTHbIX nopoa. B 03. Csayua-
ANAMITH, B CEBEPO-BOCTOYHOH (MHHAAHIHM, rjle coaepKaHHe KalbllHs
B BOJE JOBOJIbHO BbicOKoe (8.2 mr/n), paaHoyriaepoiHblii Bo3pacT
AOHHBIX OTNOXeHuH, no muenwio F. [lonnepa u X. IOuruepa (Donner,
Jungner, 1974), npesbliiaer Ha 1—3 Thic. JeT AeHCTBHTENBHBINH
BO3pacT.

C. Xoxancon (Hakannson, 1979), cpaBuuBas comepxanne '*C
B COBPEMEHHBbIX MOJABOJAHbIX H Ha3eMHbIX PACTEHHSIX, HE YCTAHOBHJI
OULYTHMOW pa3HHUbl Mexay cogepxanuem '*C B ozepax ¢ BBICOKOI
H HU3KOH KapGOHATHOCTHIO, HO BLIABHJ YAPEBHEHHEe HHXKHHX FOPH3OH-
TOB JIOHHBIX OTJIOKEHHWH. ITO 3acTaBisieT AYMaTb, YTO Ha MePBbIX
CTAaJHAX PAa3BHTHH 03ep BbllleJaYyHBaHHe KapOOHATHLIX MOPOA H3
MOpEH NMPOHCXOAHJ0 Gosiee HHTeHCHBHO. ClielyeT OTMETHTb, YTO Hapy-
lIEHHEe PABHOBECHS MEXIY OTAeJbHBLIMH pe3epByapaMH BHOCHT GOJb-
LIHe OTHOCHTEe/bHbE HCKAXEHHA B JaTHPOBKH MOJOJABIX 06pasilos,
Tak Kak abconoTHas owHGKa MoXeT 31ech pocTHrats 5700 ser.
C noBbllIEHHEM HCTHHHOrO BO3PacTa OTJOXKEHHH OTHOCHTeJIbHas
OHGKAa NaTHPOBOK YMEHbIIAETCH.

HauGonee cepbesnbie OWHGKH BbI3LIBAIOTCA MNEPEMELIHBAHHEM
MEepBHYHOrO JETPHTOBOrO MaTepHaJa ¢ NPHBHECEHHbIM, BblleJeHHEe
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KOTOPOTO NPeICTaBJIAET OYEeHb CJOKHYIO, @ 3a4aCTyi0 HePaspelnMyio
aapauy. M. Onccon, Hanpumep, HceaenoBana BJAHSIHME MPHBHOCA
B O3€pHbIE OTJIOXKEHHA TpaHTa H3 NaNe030HCKHX NOopoa. XHMHUECKHI
aHaJIH3 MoKa3aJ, uTo ApPeBHHH YrJepoj cocTaBisierT B ofpasiie 3HauH-
TEJAbHYIO 0J110, Bbi3biBas €ro YAPEBHEHHE HAa HECKOJbKO ThICAY JeT
(Olsson, 1979). OueHuTe BK/JaA NPHBHECEHHOro JIETPHTOBOrO Mare-
pHasa noyTH HeBO3MOXKHO. McenenoBanne NOHHBIX OTJI0KEHHH BOCbMH
o3zep @uuaanauu (Donner, Jungner, 1974) nokasano, uto Hakonje-
HHE OPraHHYecKOro NETPHTA B HHX JAOJIKHO GbLIO HAYyaThCs BCKOpE
nocse AerAsillHallHi H3Y4eHHOTO perHoHa, T. €. He paubie 10 200 ser
Ha3ajl, TeM He MeHee MOYTH Bce nosyuenuble '*C-gaThl npeBbilLAOT
npeanosaraeMbii BO3pacT, a moayyeHHbli Bospact no osepam Co-

Mepo (32 600 = :gf:g) v [Mannuunamnu (20 800 = 1300) ykassiBatoT

Ha MOJAABJAAILYI0 pojib Gojee NPEBHHX MeXCTaiHalbHbIX (meps-
MOXbOJNACKHX) OPraHHYecKHX OCTATKOB B cocTaBe GHOLETPHTOBBIX
C/I0OEB B JOHHBIX OTJOXeHHAX o3ep. CH/bHOe 3arpsiaHeHHe Jerko
pacno3HaBaemMo, H TaKHe NAaTHPOBKH MOXHO HCKJIWOYHTb. BoOabuiyio
C/IOXHOCTb NMpEACTaB/ASET CAyuail, KOraa pasjiHuHA He TaK BeJIHKH
H pacrnpejejeHHe NPHBHECEHHOTrO NMOCTOPOHHEro MaTepHaJsa Mo BCeMy
BePTHKA/NbLHOMY pa3spe3dy G6osee H/IH MeHee paBHomepHoe. Ocobylo
OCTOPOXKHOCTb TpebyeT NAaTHPOBAHHE O3€PHBLIX OTJIOMKEHHH BOJIH3H
YCTheB PEK, MOCTOAHHO MPHHOCAILNX B 03epa B3BElLIEHHOe OpraHHye-
ckoe pelectBo. OCHOBHbIE MYTH 3arpA3HEHHS AETPHTOBOro MaTepHasna
nokasausl Ha puc. 11,

YT106bl HCKJAIOYHTb HIH YMEHBIIHTb BJAHSIHHE BO3MOMHOTO 3arpss-
HeHHA 06pa3loB, B NPaKTHKe PaJHOYIJIEpOAHOrO AATHPOBAHHA pa3-
paGotan psa meronoB. Hanpumep, Ansi W3BJeYeHHS NPHBHECEHHOTO
rymyca npHMeHSIOT 1Weao4yHylo obpaGotky o6Gpasuos. CoBnajgeHue
BO3pacTOB HePacTBOPHMOH H PacTBOPHMOH B L1eJOMHOM pacTBope
(hpakuHi, 0HAKO, HEeJb3s elle CYHTATb KPHTEPHEM AOCTOBEPHOCTH
nosy4yeHHblX peayabraToB. B nutepartype onucans cayuan (Olsson,
1979), koraa cosnajawuine no o6eum opakuusm '‘C-pozpactsi
npesblliain HCTHHHbIA Ha 1000—2000 ner.

Bbife/IHTh H3 N€TPUTOBOrO MaTtepHasa NMPUBHECEHHLIH BTOPHUHBIN
KOMNOHeHT BecbMma cioxHo. X. A. ApcaavoBbiM (1971) npemnoxen
cnoco6, coCTOAIIHA B pa3ae]bHOM NaTHPOBaHHH KpynHo# (> 0.25—
1.0 mm) u Mmeakoit (< 0.25—1.0 MM) ¢pakuuii oaHOro M TOro Xe
o6pasua. [NpucyterBylomne B o6pasiie KOPHH H KOpPELIKH, BXOAsLLHE
B COCTaB KPYMHOH (paKkiKH, 10MKHbl HMeTb Gosiee MOJIOAON BO3pacT.
AtoT cnoco6 MoxeT GbiThb BecbMa 3(PMEKTHBHBIM, €CJAH OCHOBHBIM
HCTOYHHKOM 3arpsi3HeHHA FABJAAIOTCA KOPHH pacrteHuil. OnHaKO eciu
NPHBHECEHHbIH MaTepHan Obl1 TPAHCMOPTHPOBAH BOAOH, TO, Kak
npaeguao, oH 6ojee MEJTKOAHCMEPCHBIH, H MOJNYUYeHHbIH 3 ¢ekT Moxer
6biTb npoTHBONOJOXKeH oxuaaemomy (Stuchenrath et al., 1979).
[TockonbKy H36aBHTLCA OT NPHBHECEHHOrO MaTepHaJ/a TPYAHO, 0co6YI0
Ba)XHOCTb npuobGpeTaeT NpeABapHTE/]bHOE YCTAHOBJEHHE ABTOXTOH-
HOCTH JAaTHpyemoro martepuana. O6 3TOM MOXHO KOCBEHHO CY/HMTh
Mo TEKCTypaM MCCae1yemMoil KOJOHKH AOHHBIX OTJOMEHHH, Mo THAPO-
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®PaxTopsl, BeI3bIBaOmKE ,O0MOMOKeHHE"” obpasna
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Pacreopamerit Kopan
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ryMyc pacTeHu#t
PHTOBBIA MaTepuan
|
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Bonee npepnuii ne- [puceoenre uzcTonuo
PEOTNOKeHH bl feT— nerkoro HCO3
pHTOBLII MaTepuan (addexT ,xecTroi”
BO/BI)

Pacreopumsrit
TyMyc

PakTOpLI, BHI3BIBAKIIEE ,ylpeBHeHHE” ofpasna

Piic. 11. Mamenenne H3otonHoro cocrasa JeTPHTOBOrO MartepHasa.

JIOTHUCCKOMY DEXHMY 03ep H T. 4. ['€OXMMHYECKHH H H3OTOMHBI
AHaJIH3bl MHHEDOTeHHBIX H KapOOHATHBIX OTJOXEHHH TO3BOISIOT
CYRHTb O KECTKOCTH BO/IbI B masieobacceiine. B urore MoxHo ckasaTn,
HTO, HECMOTPS Ha MHOTHE YCJOXKHALIIHE HaKTOPBI, panMoyriepojHsIi
METOL HABJSIETCA OCHOBHBIM M MOKA CAMbIM HAZEKHBIM METOJOM
AATHPOBAHHA O3€PHBIX OTJIOXKEHHH TO/IOIEHA, B MeHbIIel Mepe —
nieHcToLeHa.

B nocreanne roxsi nomenkaartypa metomos VCTAHOBJIEHHA CKO-
POCTH OCA/IKOHAKOIIEHHS B 03€pax JOMOJHHUIACh HOBLIMH nepcnex-
THBHbIMH MeTozamu. Meton paanoaktusuoro csunua (2'°Pb), npea-
Aoxennbiii C. Kpumnacsamu ¢ coaBTopamn (Krishnaswamy et al.,
1971), 6bu1 npumenen aas AaTHPOBKH NOHHBLIX OT/A0XeHuit CecTpo-
peuxoro Pasnusa (MopaGepr, CTpasunckas, 1984). Hayueuue pac-
npenenenns 2'°Pb noszsoaser JATHPOBATL CJIOH, HAKOMHMBLIHECH 32
nocaeanue 100—150 ner. ITo umeeT mepBocTeneHHoe 3HAUCHHE npu
M3YHEHHH NPHTOKA B 03epd TCXHOTEHHLIX BellecTB. MeTo4 OCHOBaH
Ha TOM, 4TO DK PaAMOAKTHBHOM pacnazne ypauna (2*U) B atmochepy
MOCTYMACT ra3 paliOH, KOTOPHIi 4Yepe3 CepHI0 KOPOTKOKHBYLIHX H30-
TOMOB NpeBpaulaeTcss B PanHOAKTHBHBIA cBHHew (2'°Pb). Caumnewn
BEIMLIBAETCH M3 aTMOCEPHl W NONAZaeT B 03€PHbLIE OTJOKEHHS.
Ecau 3TH oTsoxenns npeacrasasor co6oi 33KPHITYIO CHCTEMY, T. €.
B HHX OTCYTCTBYET MOCTCEJHMEHTAUHOHHAS MHIPAUHS PAAHOTCHHOrO
CBHHUA, TO conepxanue 2'°Ph paer HHPOPMaUHio 06 HX BO3pacTe.
Axrusrocts *'°Pb B ocankax co Bpemenewm GLICTPO  yMEHbInaeTcst
(mepron noaypacnana *'°Ph cocrapaser 22.3 rona).

Pasgaﬁma HO HECKOJIbKO MOZIe1efi HCTIONTb30BaHHS TAHHEIX O cojep-
xauun *'°Ph (Robbins, Edington, 1975; Smith, Watten, 1980: Domi-
nik et al., 1981), nossoasiownx BHUHCASTS CKOPOCTh Ce/IHMEHTAlHH
M CTPAaTH(PHUKPOBATE NOHHHIE OTJI0XKeHHA. Ecam mpeanonoxuts, uto
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nputok *'°Pb (P) u ckopocTh ceauMenTaiuu oTaoxenuii (V) Gbiin
3a nocaennue 100—150 ner noCTOSIHHBIMH, MOJAyyaem

A(;):%[""%—A;

rie A () — yneasnas aktuerocts *'°Pb B ocankax sospacrtom f et
. — moctosimnan pacnaaa *'°Pb; A" — «npukpensennasn» aKTHBHOCT
*1%Pb, Bhiapannas pacnagom ?2°Ra, cosepskallerocs B Hecae1yeMom
cnoe. [lasi yetaHoBAHHS BesMuHbl AT Halo B MccaeayeMbIX o6pasuax
ONpPeIe/NTh CONEepKAaHKe PaloHa.

Ecan yneabnas axtusnocts *'°Pb B noepxHocTHbIX 108X mpH
H3MeHeHHH P 1 |V ABAsieTCA NOCTOAHHOM, TO IPH TAKOH MOJIeIH BO3pacT
ONPEAENCHHOrO €10 MOMKHO BBIYHCAATL MO BopMYy.Ie

1 A
f=—In _0,
A
e = ; 210pb <
rae Ay — yaeabHas akKTHBHOCTh B MOBEPXHOCTHBIX OTJOKEHHAX,
a A, — aKTHBHOCTb Ha TIYGHHE, KOTOPAS BBIPAXKAETCS 110 OTHOIIEHHIO
TBepaoro Bewectsa (r/cm?).
Ecan nocrosiuHo#i Beanunnoii apasercs P, Ho CKOpPOCTh Ce1HMEHTA-

uuu (V) mensiercs, To

XA
ZAn‘

rae LA — cymmapHas KoHueutpauus 2'°Pb B u3yuaemoii Ko.10Hke
(pacn/CME) u XA, — oHa XKe HHXKe HCCJIEIVEMOTO CJOS.

Hdasi BbiGopa noaxoasiuleil MOLEJNH HAA0 YUHTBIBATH VCJIOBHSI
ocankonakonaeHus. Jlokazano, uTo npu 61aronpUATHEIX 118 MeToaa
YCJIOBHAX 0CAJKOHAKOIICHHS (NOCTOAHHAA H OTHOCHTEbHO GOAbIIAR
CKOPOCTb) OWHOKH B ONpELeNeHHH BO3PACTA OTHENBHBIX CJ0EB He
npeseiaiot 5 % (Dominik et al., 1981). Ecawu pasHble MOACAH HAI0T
pasHble pe3yabTaThl, TO 3TO VKA3bIBAET Ha Pe3KHe H3MEHEeHHS B HCTO-
PHH Pa3BHTHH 03epa,

Hapsny c ycranosnenuenm pacnpeneaenns >'°Pb B kosonkax aoH-
HBIX OCAJIKOB llesecoo6pa3Ho onpefesTh W akKTHBHOCTL '*7Cs. [Toka-
3ano (Francis, Brinkley, 1976), uto B npecHOBOAHBIX BojOEMax
¥7Cs copbupyercsi Ha 0CaXIAOMKXCA MHHEPAIbHBIX YACTHILAX M
HaKamnIuBaeTcs B JOHHBIX 0caakax. Mmes noauslii npoduab H3aMeHeHHS
akTiBHOCTH '*'CSs, MOXKHO MO OT/IeNbHBIM HKAM COMOCTABHTH HAKOM-
JIeHHEe CJI0eB Ha MPOTSXKEeHHH MOCAeAHUX necaTuaetuii. Creaver otme-
THTb, 4TO B GOJBUIHHCTBE C/JYy4YaeB YETKO BbIJEJSETCH TOMbKO MHK
'7Cs, coorserctByioutnii 1963 r. OcTanbHble MHKH paiMazaubl M
HIEHTHOHUHPOBATE HX TPYIHO.

Boabuioe BausHue Ha nocToBepHoCcTs aatHpoBanus no 2'°Pb
i '¥Cs umeer mocTynaeHue THX H3OTOMOB ¢ BOAOCGOPHON MIOLLAIH
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BO B3BellleHHOM Buae. Al VCTAHOBJEHHS 3TOrO BJAHSHHS BecbMma
HHGOPMATHBHBLIMH ABJASIOTCA NOJHBIE TPOGHIH CONEPKAHUSA B OCaAKaAX
37Cs (Schell, Neviss, 1983).

ManeomarHuTHbIH MeTOn

MHOroYHCJeHHBIMH HCCJIEeI0OBAHUAMH NMOKa3aHo, UTO Hanpas-
JIeHHEe OCTATOYHOH HAMATHHYEHHOCTH JIOHHbIX OCajiKOB, KOTOpoe
onpeaesieTcss ¢ MOMOLULLI BbICOKOUVBCTBHTEAbHBIX MATHHTOMETPOB,
COBMajaeT C HamnpaB/eHHeM JIOKAJbHOr0 TeOMarHMTHOro MnoJs BO
Bpems o6GpasoBanus ocaakoB. [TockosbKy c/0fi JAOHHBIX OTJOMXKEHHH
MOILHOCTbIO B HECKOJIBKO CAHTHMETPOB (HMEHHO TaKOB 0O6bIYHO pa3Mep
najeoMarHuTHoro o6pa3sua) obpa3veTcs B TeUeHHe MJHTEJbHOTO
BpeMeHH, HanpaB/eHHe HaMarHW4eHHocTH ofpasila COOTBEeTCTBYET
CpelHeMy HanpaB/JeHHI FeOMAarHUTHOro MoJfA 33 3TOT BPeMeHHOH
uutepan. [lo naHHBIM CcTapeHlIHX TeOMAarHHTHbIX oO6cepBaTOpHH
(Takux kak Jlonnonckas u [lapuxckasn), yrioBble napamMeTphbl JOKalb-
HOTO FeOMAarHUTHOrO MoJs (CKJOHeHHe W HaKJOHeHHEe) HCHbLITHIBAIOT
KBa3HNepHOAHYECKHe H3MEHEHHS ¢ aMIVIMTYN0H 10 NepBbiX AECATKOB
rpaaycoB W ¢ TMpeanosaraeMblMH <«MepHOJaMH» MNOpAAKa COTeH—
nepBbix ThicAY Jaet (HHoBckui, 1978). M3yuus nameHeHHe HampagJe-
HHSA HAMATHHUEHHOCTH CepHH 06pa3LoB BAOJb KOJOHKH JOHHBIX OTJO-
KEHHH, MOXKHO MOJYYHTb HHPOPMALHIO O BpPeMEHHBIX H3MeHeHHSIX
HanpaB/JeHHs JOKaJbHOrO reoMarHHTHoro mnoas. CraTHCTHUYECKH
060CHOBaHHASA KAPTHHA H3MEHEHHH HanpaBJeHHA reOMarHHTHOro NoJis
1aeT BO3MOXHOCTb CYAHTb 06 OTHOCHTEJIbHOM BO3pacTe O03€pHbIX
oraoxeuuit (Jrving, 1964; Xpamos, lllaano, 1967; XpamoB u ap.,
1982). Tlpu naneoMarHWTHOM H3yUeHHH O3€PHBLIX OCAAKOB [A0JIKHA
6bITb HM3BECTHA OpHEHTaUuHs o6pas’iloB OTHOCHTeNBHO ApPYr JApyra
H BeCbMa KejaTeJbHO 3HaHWe HX abcosioTHoH opueHTauuu. [lpu
oT6Ope KOJIOHOK C MOMOULbIO VAAPHBIX TPYOOK 06biuHO cobaronaercs
OpHEHTAlHsl «BePX—HH3» H B3aWMHAs A3MMYTalbHAas OPHEHTALHSA
o6pasuoB. OtcyTcTBHe B 3TOM cayuyae aGCONIOTHOH a3uMYTaJbHOH
OpHEHTALHH HeCKOJbKO CHHXXaeT HH(OPMAaTHBHOCTbL MeToxa. 3a-
py6exHbie uccaenosatenu (Kpuep, 1981) wucnoabayior ans orbopa
o6Gpa3uoB nHeBMaTHueckvio Tpy6ky Makepeca (Mackereth, 1971)
W aHajoruyuble emy cuctembl (Lund, Banerjee, 1979), kortopbie
MO3BOJSAIOT NMOJYUHTL TaKKe H aBCoMIOTHVIO a3HMYTAJbHYIO OpHEeHTa-
1HI0 o6pasuos.

Pe3sysnbTaThl najeoMarHMTHBIX HCCAELO0BAHHI KOJOHOK JOHHBIX
OT/IOXEHHH OGbIYHO NPeaCTaBJSIOTCA B BHae rpaHKOB 3aBHCHMOCTH
CKJIOHEHHSH, HAKJIOHEHHH M BeJHUHHbl OCTATOYHOH HAMarHHYeHHOCTH
o6pa3loB OT HX noJoxeHus B kKoaouke. [lepBbie nBa napamertpa
o6ycaoBJeHbl HanpaB/JeHHeM JOKaJbHOTO JPEeBHero reoMarHHTHOro
NoJA; H3MEHeHHe e BeJHUMHbBl HAMATHHUYEHHOCTH OTpaykaeT H3Mme-
HEHHSI B COCTaBe, CTPYKTYP€ H KOHLEHTPALHH MArHHTHBIX MHHEpPaJoB,
a TAKXe B KaKOH-TO CTEeNeHH H3IMEHEHHS Hal’lpﬁ)KEHHOCTH reOMarHuT-
Horo mnoas. Paspewaimoulas cnoco6HOCThL ManeoMarHHTHOrO MeToaa
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10 BO3pacTy O6LIUHO COCTABAAET OT HECKOJBKHX COTEH 10 HECKOJIbKHX
THICAY JeT.

Jlna ctpaturpadHueckoil KOppessitlii 03epHbIX OTJOXKEHHH roJo-
[IEHOBOT0 BO3pacTa OYeHb BaXXHO OLEHHTb pasMepsl 06,acTH, B npe-
Aenax KOTOPOH H3MeHeHHsl réOMarHHTHOrO MOJA B HHTepBajax Bpe-
MEHH OT HECKOJbKHX COTEH 10 HeCKOJbKHX ThICAY JIeT MOMKHO CYMTATH
cHHXpOoHHbIMH. PaGoramu nocneanux aecatuaetnit (Kpuepa, 1981)
MOKa3aHO CXO/ACTBO XapakTepa H3MEeHEeHWH napaMeTpoB HAMArHHUYeH-
HOCTH 1OHHBIX ocaakoB o3ep Aurauu, Fpeunn, @panunn, lseiuapuu,
[Moabiy, PUHASHANK W HEKOTOPLIX APYTHX pafioHos. Kpusble uamexe-
HUA CKJOHEHHSl HAaMarHHYeHHOCTH HMEIOT KBAa3HCHHYCOM/IAJbHbIN
xapakrtep c¢ «nepuoaom» okonao 2700 ner (Bo3pacT olleHHBascs
C MOMOILbI0 PaJHOYT/IEPOIHOrO H MAaJHHOJOTHUYECKOro MEeTOI0B). IT0
NO3BONACT HANEATHCA HA BO3MOMKHOCTh MaJeOMarHHTHON Koppeasluu
03€pPHBLIX TOJIOLEHOBBIX OTJIOXKEHHH Ha pPacCTOSIHHH 00 2 TbIC. KM.
OnHAaKO KOJMHYECTBO KOJOHOK, KOTOpble YBEPEHHO COMNOCTABJSIOTCS
C KOJOHKOH o3epa BunzepMmup B AHriuM (npHHATOR B KauecTse
najJeoMarHHTHOro cTpatoTuna rosouesa EBponbl), noka euie maJo.
Jlanexko He Bce OCaJKH MPHUTOHBI LIS MAJ1€0MaTrHHTHbBIX HCCJAEL0BAHHI.
Kpome Toro, Takomy conocras/ieHHIO yacTo Mewaet 6ob1u0il pasbpoc
TOYEK, @ TAKXKe BapHallMH CKOPOCTH OCAJKOHAKOIJIEHHS.

Cpean npoBeleHHbIX B nocaenHee ppemsi Ha teppurtopuun CCCP
HCC/IEI0BAHHI eCThb KAaK MOATBEpXKAalollHe MOAesb, MPell0oXKeHHYIo
K. Kpuepom, tak u nporusopeuauive eii. [Ipu H3yueHHH OOHHBIX
otnoxenuit Jlapomckoro o3depa (kosoHka 405) noayuyesa Kpupas
H3MeHeHH MArHHTHOTO CKJOHEHHS, COMOCTABHMAas C COOTBETCTBYIO-
el KpHBO#H a7 o3epa Bunnepmup. Takoe conocras/ieHHe NO3BOJIHIO
onpe/lesIHTh BO3PACT HECKOJbKHX cTpatHrpaduueckux ypopuei. On-
HaKo HeKoTtopble peayabTratel B. B. Kouerypnl He coraacywoTtcs ¢ pe-
syabratamu K. Kpuepa. Beccrnopuo, onHako, uTo najeoMarHHTHbINA
MeTO/ MOMXeT ObiTb MPHMEHEeH /ISl KOPPeJasillHH O3ePHBIX OTJ0XKeHHH
coceaHHX o03ep (3a HCKIlOYeHHeM PpaHOHOB KPYMHbIX MAarHHTHBIX
anomanuii) (Lund, Banerjee, 1979; Creer et al., 1983).

OcraToyHasi HaMarHH4eHHOCTb M MAarHHTHas BOCIPHHMYHBOCTH
B GoJibllieil CTEMEeHH CBA3AHbI ¢ COCTABOM, CTPYKTYPOH M KOHUEHTpa-
IHeii MAarHHTHBIX MHHEPAaJoOB B OCaj/Ke, YeM C FeOMarHHTHbIM IMOJEeM.
M X MOXHO HCMOJB30BATD /151 KOPPeJslHH IOHHBIX OTJIOXKEHHH B npe-
nenax oaHoro sogoema (Lund, Banerjee, 1979; Creer et al., 1983).
B xoae uccnenoBanHii JOHHBIX OTJ0XKeHHH JlagoxcKoro o3epa Bbific-
HHJI0Ch, 4TO BOJIH3H TPaHHUbLl MO3AHENEIHHKOBBIX JEHTOUHBLIX TJIHH
H TOJOLEHOBLIX MJOB B Tpex KOJOHKax HabJioaanoch yBeJHYeHHe
OCTAaTOYHOH HamarHuYeHHocTH. B cayyae, ecam Takoe yBesuue-
HHe Oy1eT OTMEYeHO H B APYrHX KOJIOHKax, ero MoxHo Gyjaer pac-
CMaTpHBaTh KaK cTpaTHrpadHueckHid penep, Tem OGoJiee 4TO H3Me-
peHHe OCTaTOYHOH HAaMarHHYEeHHOCTH He TMpeACTaBJseT HHKaKoH
CJIOXKHOCTH.
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H3otonHbie najseoremneparypol

Bapuauun cTaGHAbHBIX H30TOMOB KHCJ0pOAa H yraepoaa
B cTBOpKax dopamuHHdep H3 riYOOKOBOAHBIX MOPCKHX OTJOXKEHHUH
yiKe AaBHO HCTONb3VIOTCS /LA H3YUEHHS TPOLIIOTro MOpEeH U OKeaHOB.
BBHAY TOro 4TO CKOPOCTb CEAHMEHTALHH B MOPSX H OKeaHax oueHb
HeGO/IblIaA, MOJVYEHHbIE W3O0TOMHLIE KPHBbIC MO3BOJSIOT BBIFBHTL
JUIbL OBLIHE NAJeOKIHMATHUECKHE M3MEHeHHS 3a HTeJlbHbie Mpo-
MEXVTKH BpeMenH. Jlasi BbisiBAeHHSA 3aKOHOMEPHBIX M3MEHEeHHH naJjeo-
reorpadHuecKHX yc/0BHH 3a 6o/iee KOPOTKHE BPEMEHHbIE HHTEPBAJIbI
M3Yy4AKOTCA CTAOH/bHBIE H3OTOMbl B XEMOTEHHBIX KapOOHATHBIX 03€p-
HBIX OTJOXKEHHAX.

Bapuaunu 8'80 u 8'°C B 03epHBIX OTJOKEHHAX HCNOABIVIOTCS
ANA  PEKOHCTPYKIUHH (HINKO-reorpaduueckux VCJIOBHIE B NEPHOI
ocankoHakonaeuus (Maprtma w ap., 1981; Stuiver, 1970 Eicher,
Siegenthaler, 1976; Eicher, 1979). HM3otonbl Kucaopoaa H vraepoid
(hpaKUHOHHPYIOTCA B rnpouecce pPaBHOBECHOH peaKlUHH OCaXK/1eHHS
KapGOHATHbIX OT/IOXKEHHH, KOTOPYIO MOMKHO BbIpaxaTb B BHIE:

CO, + H,0== H,CO;== H* + HCO; == H* + CO3~ + Ca’* == CaCO;. (1)

VCTAHOBJEHO, YTO Pa3/le/eHHe H3OTONOB 3aBHCHT OT KHHETHUECKHX
napaMeTpoB pPEeaKUHH OCaXIeHHsi KapOOHATHLIX OTJIOKEHHUH, uTO
n03BOAAET nepeiiTH Ha GpopmaauzupoBannbie Bzauvocssasn. X. Kpeii-
roM NPHBOAHTCS 3aBHCHMOCTb TEMMeEpaTypbl OCaXACHHA Kagﬁona-

ToB (f) OT H30TOMHOrO COCTABA OCAXKIAEHHOTO kapbonarta 8'*Ocaco,
u Boabl 8" Op,o:
t=16.5—4.3(8'*0c,co,—8'* Oy 0) +0.14 (8'*0caco,— 8'*0y0) @

B TeueHWe roJolleHa H3OTOMHBIH COCTAB MOPCKOil BOAbl Gblil Gosee
WIH MeHee MOCTOSIHHBIM, HO B o3epax kosebanusn §'°Ono Gbiau, MO
BCeil BEPOATHOCTH, BeCcbMa 3HAUMTENbHbIMH. Ero KOHKperibie Beaw-
YHHbl OMpEeJAIOTCs H30TOMHBIM COCTABOM aTMOC(HEpHBIX OCALKOB
W TPYHTOBbIX BOJ, HCMapeHHeM C BOJHOH MOBEPXHOCTH H THAPOJIOTH-
YeCKHM PeXHMOM BOJOTOKOB, BMaaaloulHX B 03epa. Bce atu nmapa-
MeTpbl B 60/blleH HAH MEHbUIEH CTEeNeHH 3aBHCAT OT KIHMATHUECKHX
yeaosuil. Hanpumep, 1as atMocdepHbIX 0Ca/IKOB DCTOHHH NPH H3ME-
HeHHH TemnepaTypbl KoHzencauun Ha | °C yCTAHOB/JIGHO H3MEHEHHE
waotonnoro coctasa Ha 0.3%/y, (Baiikmsas, 1979).

BecbMa TPyAHOIt 3ajaueil ABIAETCSA BbiSIBJIEHHE BAHAHHA HCTape-
HHSl HA W3MEHCHHE H30TOMHOro coctapa Bojbl. [lpeanpuHATa NonbITKa
MOE/HPOBATh ITOT Mpolece AAs BOAOEMA, € MOBEPXHOCTH KOTOPOTO
npoucxoaut ucnapenue (Stoli et al., 1979). H3oTonHblf coCTaB BOJB
B TAKOM BOLOEME MOKHO BbIParKaTb CJEAYIOLIHM ypaBHEHHEM:

8- _of V\°
8'%0=a b(vo)1 )

rne V u V, — KOHeUHbIi M Haua/bHblii 00bEMbl BOAbI B BOAOEME;
au b — ko3 DHUHEHTHI, XapaKTePH3YIOlIHe H3OTOMHBIA COCTaB BO/bI
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10 W MOCJ€e HCNapeHHs; ¢ — OTHOLUeHHe o6bema Hcenapsouleics
BOJbI K 00BEMY MPOTOUYHON BOIbI.

[lpuuumMas 3a OCHOBY VpaBHeHHe, npeanaraemoe Y. iixepom
u Y. 3urenranepom (Eicher, Siegenthaler, 1976), u yuutniBas, uto
KO3(DDHULLHEHT H3AMEHEHH: H3OTOMHOTO COCTABA NPH OCAXKAEHHH KapHo-
nartos coctasaser 0.23 °/,, na 1 °C (Craig, 1965), MmoxHO onpeaeautsb
OTHOCHTEJIbHbIE HM3MEHEHHSl H30TOIMHOr0 COCTaBa OCaX/1alollerocs
kap6oHaTa npu M3MeHeHUH Temnepatypnl Ha | °C:

18 18 d V\°
pe Y —_—— — a— oo —0.2
ar & Ocsco, =57 8 Ot [a b( Vo) ] ’ Y

rae 6'*0, — H30TONHBIA cocTaB aTMOCHEPHBIX OCALKOB.

M3 yparHenus (2) u (4) BHAHO, UTO H3OTOMNHBIH COCTAB HAKOMNJIEH-
Horo CaCO; HaXOIHTCA B HEMOCPEACTBEHHOH 3aBHCHMOCTH OT TeMmre-
patypel. Ho konuuecTBeHHbIi nepexoax OT BapHalHi H3OTOMHOTO
cocTaBa KHCJao0poaa B OBEDHDﬁ H3BE€CTH K H3MEeHEeHHHAM naJjeoremMie-
paTyp B HacTosllee BpeMs ellle HeBo3MoxeH. M3oTonHo-KHCa0poaHbIe
KPHBbIE 110 03EPHOH M3BECTH MOKA MOTYT GbITH HCMONB30BaHbI TOJBKO
ISl YCTAHOBJIEGHHSA 11aJ€0KJIMMaTHYeCKHX TPeH/I0B.

CHcTemaTHUeCKHe HccaenoBaHus no Bapuauusm 6'°0 nposeseHb
g lllBeiinapun B Toawax osepHoii ussectn (Eicher, Siegenthaler,
1976; Eicher, 1979). Bbinosnenubie napaJjejbHo H30TOMHBIE H CIO-
POBO-MbI/IbLIEBbIE aHAJH3bl MOKa3ajH, YTO H30TOMHO-KHCJAOPOJAHbIE
KPHBbIE MO3BO/AIOT HANEKHO BbIAENATbL OTAEJbHbIE KJAMMaTHYECKHE
CTaMH MO3JAHENeIHHKOBbS M PAHHEro roJIOleHd, NPHYEM TPaHHLbI
cTajHil Ha M30TOMHBIX KPHBBIX BbIIEJNANTCA ja)e (oJiee OTUET/IHBO,
YeM Ha CMOpOBO-NbIIbIEBbIX AHarpammax. Maoronuuii cocras atmo-
cepHbIX OCaJIKOB H HHTEHCHBHOCTbL HWCMApeHHs, ONpefensiollHe
B OCHOBHOM HM3OTOMNHBIH COCTAaB 03€PHOH H3BecTH, Hosee YeTKO pearu-
PYIOT Ha H3MEHEHHS YCJIOBHI BHeIlIHeH cpeibl, 4eM H3MEeHeHHS B BHIO-
BOM COCTaBe pacTHTeNbHOCTH. HYMKHO YUHTHIBaTh, UYTO H30TOMHO-
KHCJOPO/HbIE KPHBbIE OTPaXKaloT MPHPOAHLIE YCAOBHA JHIIb JETHEr0O
ce3oHa, T. €. BpeMeHH, Korja mpoucxonuso ocaxaenne CaCO,.

HM30TONMHO-KHCJIOPOAHBIE KPHBBIE 03ePHOH H3BECTH MOJYUYEHbl 119
Tpex pa3pe3os ceBepo-3anana BocrouHo-EBponefickoii pasaunb: Tana
u Boiprewsaps B dctonckoit CCP u Hapous B Benopycckoii CCP.
KoHdurypauua H30TONHO-KHCIOPOAHBIX KPHBBIX CX0/Has, XoTa abco-
MoTHble BeanunHbl 8'*0 otauuaiores. Ycpenxenusle seanunnsl §8'°0
MO OTAEJbHbIM KJIHMATHYECKHM MepHOo/aM MOKa3blBaloT, YTO H30TOIl-
HbIl COCTAB KHCJIOPO/a 3aKOHOMEPHO YMEHbIIAeTCs ¢ lora Ha cesep,
YTO OTYACTH MOXKHO OOBACHHTb Pa3NHUHAMH B HM30TOMNHOM COCTaBe
armocepHBIX ocankoB. TakoH 3aKOHOMEPHBbIH XOJ H30TOMHO-KHC/O0-
POMHBIX KPHBbIX KAPHOHATHBIX OCAIKOB B 03€pax ¢ Pas/IHYHbIM THIAPO-
JIOTHYECKHM PEeXXHMOM, HaXxOAsAIHXCA B Pas3jHYHbIX (H3HKO-reorpa-
(hHYECKHX YCJOBHAX, MO3BOJNAET MPEANOJOKHThb, YTO OCHOBHOH [MpH-
yuHoit Bapuauuii 8'®0 neiiCTBHTENbHO SIBJSIIOTCA H3MEHEHHS KJIHMa-
THUECKHX YCJIOBHH. DTO cO3/1aeT NepcrneKkTHBbl HCNOJAb30BaHHA METO1A
B KJHMaTOCTPAaTHrpaHUecKHX H najeoreorpaHuyeckHx Leasx.

117



Pekonctpykumio naneoreorpaduueckux ycaoBHii H30TONHO-KHCNO-
POAHBIM METOAOM 0NOJHACT Hecaen0BaHHe BapHaunii §'°C B o3epHbix
KapGoHaTHBIX OTJOXKeHHAX. OnpeneasioulumMu hakropamu dhopmupo-
BaHHSI H30TOMHOrO COCTaBa Yrjepoaa SBJSAIOTCH H3OTOMHBIH COCTAB
MHTAIOWHX BOK, GHOMPOLAYKTHBHOCTb BOIOEMA H YCJIOBHS DaBHOBECHS!
MEXIY pacTBOPEHHbIM B BOJ€ YIJIEKHCJbIM ra3oM H GHKapGOHATHLIM
HOHOM.

Hy»XHO yunTBIBaTb pasHblii H30TONHBI cocTaB yrjepoaa B pasJjuy-
HbIX TeOXHMH4YeCKHX pesepByapax. [lpH ocaxaeHHH XeMOreHHbIX
Kap6oHaTOB B 03epax Kpome aTMOCHEPHOro YIJIEKHCIO0ro rasa yuacr-
BYET pacTBOPeHHbIHi GHKap6OHATHBIA HOH, MPOHCXOASIIHI U3 06ora-
UIEHHBIX TAMKEIbIM H30TONOM APEBHHX MOPCKHX Kap6oHaToB, H o6Gora-
LLEHHASA JIETKHM HM30TOMOM YIJIEKHCJ0Ta, NPHHOCHMAas MOBEPXHOCT-
HbIMH BofaMH. COOTHOLIEHHE STHX KOMMOHEHTOB OMpefesieTcs LIHpPO-
KHM KOMIJIEKCOM TOKa3areJiell, 0TpaxalolHX najaeoreorpaduyeckue
yeaosusi. Hanpumep, peskuit casur 6'°C B cropony otpuuatenbubix
BEJHUYHH CBHAETEJLCTBYET 06 YBENHYEHHH I0JM YIJI€KHCAOThl OpPraHH-
HECKOro NPOHCXOXKAEHHS, YTO MOXKET GbiTh BbI3BAHO TpaHCrpeccHeil
03€pa HJH NOBBILICHHEM HHTEHCHBHOCTH GHOJIOTHYECKHX MPOIECCOB
Ha BOAOCOOpPHOH mJoLLa/IH.

C apyroii cropokbl, o6oratuienue KapGOHATOB TAKENBIM H3OTONOM
yr/epoia CBHIETEJbCTBYET O MpHHOce GHKap6OHATA TI'PYHTOBBIMH
Bonamu. Crenenb o6GoralleHHsi 3aBHCHT OT TOr0, HACKOJILKO pe3ko
usmensiercs conepxanie CO, B BoJle H KAKHMH TeMNaMH NPOHCXOAHT
ocaxjexne kap6oHaTOB, onpeaesiollee CTENeHb PABHOBECHS MeXay
armoctepubiv CO, u Boimenouennsiv HCO; B Boge. Ykazanuas
3aKOHOMEPHOCTb MMO3BOJISET CYAHTb O CKOPOCTH OCaX/leHHs KapGo-
HaToOB H 06 YCJOBHSAX NMEePeMelIHBAHUS H a3PALHK B najeobacceiiHax.
Yem meHblle HHTEHCHBHOCTH aspaumH, NepemMeliHBaHHA H CKOPOCTh
Hakonsiennsi CaCO,;, TeM Tsikesee CTAHOBHTCA H30TONMHBIH COCTAB
kapGonatos. Heo6xoaumo noauepkuyTh, uto Bapuauuu 6'°C s 03epHOH
H3BECTH TIO3BONAIOT CYAHTL O MPHIFOAHOCTH HCCJAEAYEMBIX 0CaAKOB
ANA paaHOyr/aepojHOro NaTHPOBAHHSA, UTO TaKXKe HMEeeT HemaJo-
BAaXKHO€ 3HaYeHHe B najeoreorpaHuecKuX HCCaAel0BaHHAX.

B Hacrosiuiee Bpems uayuenue 03epHbIX KapGOHATHBLIX OTI0MXKEHHIT
H30TOMHBIMH METOJAaMH HAaXOAHTCH elle B CTaJHH CTaHOBJAeHHH. OT-
HaCTH 5TO BbI3BAHO TeM, YTO 10 CHX MOP OTCYTCTBYIOT KOPPEKTHble
UHGpPOBbIE MOJENH 1S COBPEMEHHOrO Mpolecca Kap6oHaTtoobpaso-
BaHus. [lepsocTenentoii 3agaueil pasBUTHA H3OTOMHBIX HCC/EI0BAHHI]
AIBNACTCA YTOUHEHHE CBfA3€H MeX/Y YC/AOBMAMM 0OCaAKOHAKOMACHHS
H H30TOMHBIM COCTABOM OT/OXKeHHH. Cepbe3Hoil npobeMoi sBAsETCH
TaKXe XpOHOJOrHYeckoe obecreyeHHe H30TOMHBIX NpoduJe.

Hcxoas us Bblienpuse 1€ HHOro MOKHO KOPOTKO 0Xa pakTepH30BaThb
CAEAYIOULHE OCHOBHbIE YCJOBHSA, NPH KOTOPbIX H3YYeHHE cTaGHJbHBIX
H30TOMOB YIrJIEPOAA B O3€PHBIX OTJIOKEHHAX /AT LeHHYI0 HHdopMa-
unio (ITywnunr, Paykac, 1983):

l) HakonseHHe W3yyaeMmbiX OTNOXKEHHH MPOHCXOAHT HEMpepbIBHO;

2) He NPOMCXOMHT MepeMeliHBAHHS OTJIOXKEHHI WAH MHIpaUHH
H30TOTOB;
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3) dopmupoBaune uzoTonuoro COCTaBa OTJOXEHHH TnpoTekaer
B MAJ/I0 H3MEHSAIUIHXCH YCIOBHAX,

4) KAIuMaTHUecKHe COOBLITHSA, O6VCJAOBAHBAIOIIHE Pe3KHe H3MeHe-
HHA XO/ld H30TONHO-KHC/IOPOIHBIX KPHBBIX, MPOHCXOMAAT CHHXPOHHO
Hd BCEH H3y4aeMO# TeppPHTODHH.

Fnasas
MAJIEOHTONOTHYECKHKE HCCJIENLOBAHHUS

laneo6otannyeckue metonmi

B nonnbix otioxenusix ozep 34 XOPOHSAIOTCA OCTATKH BHICIIHX
PacTeHHH, BHICUIHX CNOPOBLIX H pasHeiX rpynn Bopopocaeii. [Tpu-
HOCHMBbIE BOLOH H BETPOM C BOJOCGOPOB OCTATKH [PEBECHHbI, JIHCTDA,
XBO3, KOpA N1€PEBBEB H KYCTADHHKOB, NYUKH TPaBbl, HAMOKAHA, TEPSIOT
MIaBy4ecTb W nomaaaiot Ha awno. [Tocse ocennero naucronana B BONY
norpy»xaerca 60/blIoe KoJHYecTBO AHCTBL. Hakonerr, MOBEPXHOCTHEIE
BOLbLI H BETEP BHOCAT B 03€pa MJIOJbI H MBIIbLY pacTeHuil. Tak topmH-
PYETCA aJJIOXTOHHAs YacTb PACTHTENbHBIX OCTATKOB, HAKAIMJIHBAIO-
IHXCS B IOHHBIX OTJIOKEHHAX 03ep.

B menkoBoaHnoit 3ome 03€pP pasBHBAIOTCSl 3apPOCAH TPHOPEKHOI
BOAHOH PACTHTENLHOCTH, MPEJACTABJEHHBIE MHOTOYHCIEHHBIMH ILBET-
KOBBIMH DACTEHHAMH, OCBOHBLUHMH BOLHBIE MECTOOGHTAHHS, H HEKOTO-
PBIMH BLICLIHMH CNIOPOBLIMH — MXaMH, XBOLLAMH. 3Ta PACTHTENbHOCTD
ABJHETCH HCTOYHHKOM ABTOXTOHHBIX PACTHTEJIbHBIX OCTATKOB B o3ep-
HBIX ocankax. B autopann ozep o6utaior xaposbie BOJOPOCTH, MOC/Te
OTMHpaHHS KOTOPbIX B OCAAKH NOCTYNAKOT HX TEJOMBI H THPOTOHHTHI.
Borat u passoo6pasen mup BOJIOPOC/IEH B MJIAHKTOHE H GeHToce o3ep.
Hexnbie knetku Bosopocaeit mocae OTMHPAHHS JIETKO pasjarawrcs
B XOpOLIO NPOrpeBaeMbiX BOAAX SMHIHMHHOHA H B Macce He JNOXOAAT
Ao nHa. Tem He MeHee B onpejeseHHbiX VCIOBHAX OHH O6HJBHO
Hakaniueaiorcs B Waax osep. HauGonee nonwo B ocankax o3ep
MPEACTAB/ICHbl KPEMHEBble MAaHUHPH AHATOMEH.

Baaronpusthble venosus a5 Hakonaenus PacCTHTENbHBIX OCTATKOR
CKJ1a/1bIBAIOTCA B TeX 03epax, rie B NepHOJ BereTauuH Y aHa popmu-
pyercs anaspobnas sona. Takue yc/IOBHS XapakTepHbl 118 HEGOIbLIHX
MO NJOMANK CTPATHOHUHPOBAHHBIX 03ep cpeaHeit mosocki CCCP, rae
B rojoueHe c(OpMHPOBAIHCH MOIILHbBIE MHOTOMETPOBBIE TOJILLH O3€p-
HBIX camnponesed.

B npowuibie reosornueckue smoxu ckomenus PAacCTHTE/bHbLIX
OCTATKOB B OT/IOKEHHSIX 03€p, MOPCKHX J1aTYH M GONOT AajH HAYano
MECTOPOXK/I€HHAM KaMeHHOro H 6yporo yras.

H3yueHne pacTuTesbHBIX OCTATKOB H3 LOHHBIX OTJIOKEHHH 03ep
ABJISICTCS OAHHM M3 BaXKHbIX acnekTOB MaJe0NHMHOJOTHH. Bouabuioe
Pa3BHTHE NOJNYYHJ METOd NMaMHHOJOrHYECKOro aHAJNH34 — H3yUeHHe
MLLTBIEL H CTIOP, KOTOPbIE XOPOLWIO COXPAHSIIOTCS B 03€PHBIX 0CAKAX.
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3TOT METOA MO3BONSAET BbLIAEJHTH B JOHHBIX OTJOMXEHHAX MaJeo-
KJIUMATHYEeCKHEe 30Hbl, YCTAHOBJI€EHHbIE 1O CMEHe PACTHTEJNBLHOCTH Ha
BOAOCGOpPAX 03€p HA MPOTHAIKEHHH NMO3AHE- H NOC]ENeIHHKOBbLS; PEKOH-
CTPYHPOBATb H3MEHEHHS B COCTABE PacCTHTENbHBLIX coobuiectB. Ta-
KHe K€ BbIBOJbl MOMKHO CIeNaTh M0 MaTepHajaM MajeoKapnoJori-
UECKOr0o aHajH3a M MPH H3VUEHHH MAKPOOCTATKOB PACTHTEJBHOCTH.

llupokoe mpHMeHEHHE MOJVHUHJI METOA AHATOMOBOTO AHAJH3a,
MO3BOJISTIOULIHH npoc/ieIuTb OCHOBHbLIE 3ITAlMbI Pa3BHTHA O3CPHBIX 3KO-
CHCTEM B [03/IHE- W MOC/eJNeHHKOBOe BpEMsl, a TAKMKEe BbiIBUTb
H3MEHEHHHA, NMPOUCXOAAILHE B 03e€pax MNOA BJAHSHHEM JA€ATENbHOCTH
uesloBeKa.

Xopoune pe3yibTaThl JaeT TakMe H3VUeHHe OCTATKOB APVIHX
TPYNN BOLOPOC/Ei, HAKATIHBAKUIHXCA B O3EPHBIX OTJOMKEHUSAX.

Cnoposo-nbiibuesol aHajana

MeTonanl CNOPOBO-NBIABUEBOTO dHanaH3a

CrnopoBO-MblbIEBOH aHATH3 ABJISETCS ONHHM M3 BaXKHEHIIHX
METONOB, HCIOJb3YEMbIX NIPH H3YUEHHH GHOCTPATHTPAdHH OTIOKEHHI
H ¢du3HKo-reorpagHueckux ycaosuit npowsaoro. C ero noMouibio
MOKHO MPOCACAHTH HE TOJbKO 3aKOHOMEPHOCTH Pa3BHTHS PACTHTEb-
HOCTH M KNWmaTa Ha OGUHPHOW TePPHTOPHH, HO H BLIABHTL BpeMs
3apoKICHHA O3epa M NYTH ero jaajbHeHruiero passutua. OzepHble
OTJIOKEeHHA ABIAIOTCH LEHHBLIM 00BLEKTOM NaJHHOJNOIHYECKHX HCCe10-
BAHHH, TAK K4K B HHMX, K4K MPABHJO, COLEPXKHTCA MHOrO MblIbIlbI
H CMOp XOpolled COXPaHHOCTH.

BuiGop paspesa. HanbGosnee BaKHbI paspesbl OTIOXKEHWH, npen-
CTaBJIeHHbIE CANpornesemM H IPYITHMH BHIAAMH O3epHBIX OcalKoB, obora-
LIEHHBIX OPraHHYeCKHM BEULeCTBOM, B KOTOPbIX HE OTMeHaeTcs mepe-
PBIBOB B OCA1KOHAKOMJICHHH.

K Hactosiniemy BpemMeHW HMeeTCs HeMaJoe KOJHYeCTBO paboT
(Kabainene, 1969, 1973; Xomyrosa, 1975, 1981; Bepnosckas, Xomy-
ToBa, 1981), NOCBALIEHHLIX H3YVUEHHIO CBA3H MeXK/Yy FPaHYJIOMETpH-
YECKHM COCTABOM O3€PHbIX OTJOMEHHH W KOHLEHTpauued (Hachille-
HHEM), a TaKKe COCTaBOM Nblibllbl. Bosblie Bcero ee B TOHKHX ocaakax
(Md menbwe 0.05 mM) — canponensix, ajeBpuTax, riMHax W T. 0.
B necuyano-rpaBHitHbIX OTJIOKEHHSX H MecKax (0COGEHHO MJI0X0 COPTH-
POBAHHDBIX) MbIIbLUBI rOpPa3ao MeHbule. B HHX HaKamJaHBaeTCHd MblblLa
COCHbI, HO MbIIbIbI APYTHX APEBeCHbIX nopoa (puc. 12) u Tpas, a Takke
CHOp BeCchbMa Maso; OTMeYaeTca Takxe O6oJbliasi HeoJHOPOAHOCTh
COCTaBa CNOPOBO-MbIIbLUEBbIX CNEeKTPOB. [lecuaHHCTbIE OTIOMKEHHS
O0BIYHO pPACNPOCTPAHEHbl B Mpelesax Y3KOH NpHOPexHONH MoJochl
03ep H B 30He GeperoBoil OTMe H. 31eCh OTMEUYAETCs MePeoTNoKeHHe,
nepepbiBbl B OCALKOHAKONJIeHHH, yacTas cMeHa daukii u nepeciansa-
HHE OCA/IKOB PasHoOro rpaHyJomeTpHyeckoro coctasa. [lostomy ans
NaJHHONOMHUYECKHX HCCAeI0BAHHN Jyulle BbIOHPATh paspesbl OTa0XKe-
HHil, pacnofoXKeHHble 3a mpejenamMu GeperoBoil OTMeIH, B FIYGHHHOI
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1 2 3 4 5 6 7
Puc. 12. [lnarpaMMa 3aBHCHMOCTH COCTABA MbLIbLEBbIX CNEeKTPOB JPEBECHbLIX MOPOL OT

FPAHYJIOMETPHYECKOTO COCTABA MOBEPXHOCTHOTO CJOS OTJIOMKEHHI 1HeCTH o3ep JIHTBLI
(Kaba#haene, 1969).

[—IV — ornoxenus (I — Md<0.05mm; 1T — Md 0.1—0.5 MM, Sp 1 —2; [11 — Md 0.1—0.5 mm,
$02—8.5; IV—Md>2.5 mm, S, 1—2). 1—5 — nblabua (/ — cocuna, 2 — enb, 3 — Gepesa,
4 — onbxa, 5 — ny6, AUNA H MAbM, 6 — rpa6, 7 — Gyk).

30H€ 03epa W/IH B 3aMKHYTBIX 3a/HBaX, rae npeobaanaoT MpoLecchl
GHONOTHUECKON M XHMHUECKONH CeaHMEeHTAILHH.

O160p o6pa3uos. O6pasibl oTa0KEHHH A7 CNOPOBO-MBIIbIEBOTO
aHAJH3a JIOJIKHBI GbITb HE3arPA3IHEHHBIMH, TULATEJBHO OUHLLEHHbBIMH.
M3 ckBaHUH WaH oGHaMKeHHI] MOCJIeJIOBATENbHO H3 KAaMKIO0ro CJ0s
ot6HpaeTcs cepus 06pa3lUoB, OXBATLIBAIONIAT BeCh paspes 03epHbLIX
OTnOXKeHH#H. MHTepBanbl Mexay o6pasuamn 3aBHCHT OT TOHKOCTH
FPAHYJNOMETPHYECKOrO €OCTAaBA OTNOXKEHHIl, OJAHOPOAHOCTH H MOLl-
HOCTH CJI0SI: 4eM OTJIOKEHHS TOHbIIE, TeM yalle oT6HpaloTes o6pasiibl.
[Tpu uayuenwun omHopomHbix canponesieil, WIOB H APYFHX O3€PHBIX
0CanKoB, OOGOralleHHBIX OPraHHYeCKHM BELIECTBOM, HHTepBAaJbl He
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AoAxHbl npesbiniath 25 cM. C 0coGeHHO ManbiMH HHTEPBANAMH CJe-
ayeT oT6upaTh 06pa3lbl U3 NPOCJIOEK H HA KOHTAKTax CJOeB.

Jla6oparopHas oGpaGorka. [lpu moaroToBke 06pasiioB O3epHBIX
OT/IOKEHHH /I CIOPOBO-TIBIIBIEBOr0 aHa H3a B Pas3JiMYHbIX CTPpaHax
W 1a6opaTOpPHSIX MPHMEHSIOTCS pasHbie MeToAMKH. OHH JeTanbHo
omHcaHbl B crnenHatbubix pykosoactsax (Ipuuyk, 1940; Tpuuyk,
3akauuckasi, 1948; Tleabuesoil ananus, 1950; [Maneonanunonorus,
1966, 1. 1; Paleohydrological changes, 1979—1982, vol. 2, p. 133—
168). B uaweii crpate npH o6paGoTKe 03€pPHLIX OTNOXKEHHH 0GBIYHO
npumensieTcs cenapaunonuasi merognka B. Il. I'puuyka u aunerosus-
Haa metonuka [. 3parmana. [MocneaHAA HCIOIbL3YETCs KAK JOMOJHH-
TeJabHas A5 o6JieryeHHsi MHKPOCKOTIHUECKOTO H3Y4YeHHs MbLIbIbI H
CrOp; NMpPH ee NPUMEHEHHH MblJIblia H CINOPbl HECKOJBKO HalyXaioT
M OKpPAUIMBAKOTCS B KPACHOBATO-XKE/NThld, KOPHUHEBATHIH LBETA.

Boluncaenne KoHuewtpauuu. MHoro uHdOpMAlHH ANSA pELIEHHS
najeoreorpadHueckHx H cTpaTHrpadHyecKHX BONDPOCOB JAdeT Onpe-
JleJIeHHEe KOHLEHTPAIMH, T. €. KOJHYeCTBA Mblibllbl H cnop B | r wiu
1 em® ocanka. [lns sToro o6pasen 03epHbIX OTJ0XKeHHH nepea o6pa6oT-
KO B3BelIHBaercs HiH onpenensietcd ero o6bem. Tak Kak MIOTHOCTb
03epHBIX OTJIOMKEHHIl HeOJHHAKOBa, 6osiee HATJISIAHBIE JaHHbIE O KOH-
LEHTPALHH N0JYYalOTCsl NP onpeenennu o6bvema. [lasa storo yno6Ho
HCIOJB30BATh CMELHAJbHO M3rOTOBJEHHBIE MEPKH (Hanpumep, ob6be-
moMm B | cm®).

KoHIeHTpauui MOXKHO BBUHCAHTL 1o ¢opmyne (Kabainene,

1969; 1973)

c-a
Kermg ™

rae K — KOHUEeHTpauHs, T. €. KOJHUECTBO MblIbLEBLIX 3€PEH H CIOp
B 1 cum® (ecmu m BbIpaXKeHO B em®) wam B 1 r (ecau m B rpammaxg;
m — o6beM (cm®) uau Bec (r) ucxoaHO# npobel; @ — o6bem (cm”)
CYCTeH3HH, coOpaHHOl B LeHTpHGYKHOH Npo6HpKe Toc/ae aleToaH3a
H ¢ noGapjeHHeM TJHUEepPHHA; b — KOJHUECTBO Kanedb, H3YUEHHBIX
NMoJ. MHKPOCKONOM; ¢ — KOJHuecTBO Kaneab B 1 cm® (onpeneasiercs
SKCMEepPHMEHTaNbHO ANA KaXXAOH MHMeTKH); n — obulee yucao moj-
CUMTAHHBIX NbIIbLEBBIX 3€PEH H CHOp.

KOHUEHTpAlHI0 MOXKHO BBIUHCIHTE H APYTrHM cnoco60oM, KOTOPLIH
OT/IHYAETCSI OT ONHCAHHOro TeM, UTO He TPOH3BOIHTCH MNOACHETA
Kanesjb, a CyCNeH3Hs, H3yuaeMas MOJ MHKPOCKOMOM, B3BEUIHBAETCA.
Hcnonbayerca caenyoiuas gopmyaa:

APC:%"l : %

5
rae APC — KOHUEHTPAlHA MbiIbllbl H CHOP; W, — BEC CYCNEH3HH,
co6paHHO B NPOGHPKe MocJe aleTonu3a ¢ 106aBleHHeM THLEPHHE;
W, — BeC CYCMEeH3HH, NPOCMOTPEHHON MO MHKPOCKONOM (omnpenessi-
eTCA B3BEUIHBAHHEM IPEIMETHOTrO CTEKJIa); N e OﬁU.Lee KOJIHYECTBO
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MPOCMOTPEHHLIX MbIIbUEBbIX 3epeH M cnop; V — o6beM HcxonHoil
npoGel, cM”.

JloBOJILHO MPOCTO KOHUEHTpaLHs onpenensieTcs NyTeM BBeIEHHS
B CYCNEH3HIO, COGPaHHYI0 NOC]Ee AUETONH3A, ONPeaeNeHHOrO H3BECT-
HOTO KOJIHYECTBA MBIbLBI HH COP SK30THYECKHX pacTenuii. B HacTos-
wee Bpems B 3anaauoii Espone mmpoko HCNOJB3YIOTCA TAabJEeTKH CO
cnopamu Lycopodium clavatum (B kanoii Tabnetke 0K0J10 10 Thicsy
cnop). Konuentpauusi onpenensiercs no dhopmyne

p Lye, Pf
RN

: rae P, — KOHUeHTPaUHs Nblabubl H cnop; Lye, — Koauuectso cnop
- Lycopodium clavatum B rtabnerkax, PACTBOPEHHBIX B H3yyaemo#
~ mpo6Ge (3apaHee W3BeCTHast BeJHYHHA): Lyc; — xonuuectso cnop
.~ Lycopodium clavatum, OGHAPYXKEHHBIX MPH TNMOACYETE NbIAbIL H
- cnop; P; — KONHYECTBO MOACYHTAHHbBIX MbIIBUEBBIX 3€PEH M crnop
- (6e3 BBenenHnix Lycopodium clavatum); V; — o6bem wucxonnoii
npoGei, cm®,

Caenyer 3ameTuts, uto B C/Y4ae HHUYTOXKHOH KOHUEHTpalHu
MILIUIBLbLI W CTIOP HHTEPNPEeTAlHs NaJHHOIOTHUECKHX 1aHHBIX SBASETCS
C0KHOM 3anaveii. B otsiokennsix Moxker 6biTh Mano NbIIBLUBI H CIIOP
MO Pa3HLIM NPHYHHAM — B pe3y/ibTaTe GbICTPOrO OCAAKOHAKOMICHHS,
CKYAHOTO pacTHTENLHOrO MOKPOBA, MaJI0i MbLIbLLEBO#H NPOAYKTHBHOCTH
PacTeHHH, pa3pyuwieHHs MblIbLUEBLIX 3epeH BO BpeM# (OCCHIH3ALHH
H T. n. He BuisichuB npuunnbl manoi KOHUEHTPALHH MbIbILL H CrIOp,
- MOXHO caenath owHGOYHbIe cTpaTHrpadHueckne M najneoreorpacu-
4YeCKHe BbIBOJbI.

[pn Hanuumu cepun abeomoThbix AaTHPOBOK OTJOXeHHH pac-
CMATPHBAEMOr0O pa3pesa MOXKHO ONPelleHTb CKOPOCTh OCANKOHAKON-
JCHHHA B pa3Hble oTpeskn Bpemenn. o nanHbiM 0 cKopocTH ocanko-
HAKOMIEHHA BBIUHCJAAETCHA KOJHYECTBO MBLAbLLI, OCeBLIeH Ha eHHHILY
NJOWANH 332 €AHHHLY BPEMEHH, T. €. COCTAB «MbLILLUEBOTO J0KIHA»
(«influx») ® ero wuamenenwe Bo BPEMEHH — IlleHHelilHe aaHHble,
HEOGXOLHMbIE /Nl BOCCTAHOBICHHSI KAHMATA, CTeNeH 06/1€CeHHOCTH
TEPPHTOPHH M T. .

Jlasi onpenenenus KoauuecTBa nbiblbl M CMop, OCEBUIHX Ha
CAHHHIY TIOLIAAK 332 €1HHHIY BPEMEHH, HCMOJIb3YeTcs! dopmyaa

g

B

h-g

rie Z — KOJNHYEeCTBO MblJAbLEBbIX 3€PeH M Crop, oceBIIHX Ha cM® 3a
rof; V — ckopocTb 0CaaKOHAKONJEHHS, CM/TO (MOMKeT GbiTh onpe-
AC/eHA NPH HAJTHYHH PAHOYTVIEDOAHBIX NaTHPOBOK); ¢ — MJOILAD,
Ha KOTOpO# ocena nelaiblia, cM? (Hanpumep, miowanb ceuenms KepHa
CKBa)KHHbI); A — MOLIHOCTb H3YUEHHOH NPOGLI, cM; N — KOJHUECTBO
MBUILIEL M CNOP BO BCEH HCXOAHOH npoGe (KOHUeHTPAUHSA TblAblibl
H CMOp YMHOXE€Ha Ha HCXOAHbIH 06beM WM Bec).
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Mopacuer 3epen. [1pu uavuennn crpaturpadun u najseoreorpaduu
BAaXKHOC 3HAUEHHE HMEIOT JIOCTOBEPHbIE BH/LOBbIE ONIPELe eHHSA MblIbILb]
M CMOP Pa3HblX PACTEHHH, YTO 10 CHX MOP ABJAETCHA TPYAHOH 3aaued.
[TogcuetT nbIIBUEBLIX 3€PEH H CNOP PEKOMEHAVeTCH MPOH3BOMHTH
B Pas/HUHBIX KoJHuecTBax. Takke HMEIOTCA PAa3/HUHA B BHIUHCICHHH
MPOLUEHTHbIX BaaumooTHouwennit. Eute B 1940 r. E. J1. 3aknuuckasn
MpH nNoMollH MeTo/10B MaTEeMAaTHUeCKOH CTATHCTHKH BbISICHWJA, 4TO
KaKk MHHUMYM IOJKHO onpenensithest 150 3epen. Ewo nokaszano, uto
NPH MOACYETE 3ITOCO KOJMYECTBA NOTPEIIHOCTH OCTAlOTCHA MOYTH Ta-
KHMH Ke, Kak W 1pu 00.blikX KoanuecTBax. C vueToMm 3THX JaHHbIX
B Hawel crpane npuuaTo ([puuvk, 3akaunckan, 1948) ycranasau-
BaTh OOUIHI COCTAB, T. €. COOTHOUIEHHE OCHOBHBLIX FPYMM — MblbLLbI
I PEeBECHbIX, TPABAHHCTHIX PACTEHHH H CTIOP, H BLIUKHCIATDL NPOLEHTHbBIE
COOTHOIIEHHS] BHYTPH Kaxa0H rpynnel. [loacuer Begercs no tex nop,
NoKa B OJIHOI M3 OCHOBHBIX rpynn (0O6bIYHO ApeBecHOH) OVIeT HacuH-
taHo He Mmenee 200—250 3epen (noacyeT APVYrHX TPYNN BeleTcs
cBepx 3Toro yucaa). Onpenensiercd O6UIMHA COCTAB W 3aTeM MoacCYeT
MOXKHO npopomkath (10 150 3epen) agast 0OCTaNbHBIX HEMHOTOYHCIIEH-
HelX rpynn. EcaM cyMma nmbliblbl HJIH CMOP B BbIACJICHHOH rpynme
menbiie 50, TO NpPOUEHTHbIE COOTHOLIEHHSA BHYTPH 3TOH TPYMIibl He
cJle/lyeT BLIUMCJATL, TAK KaK OHH HeaocToBephbl. B 3anaanoesponei-
CKHX CTpaHax CJA0KHINCH Apyrue Tpaauunu. Ecan paspes Haxoautes
B JIECHON 30He, TO nojcuutsiBaercd He MeHee D500 3epeH ApeBecHOH
NbLIbIbL, B 6e31ecHbIX palionax — 500 3epen 1peBeCHOH U HePeBECHOH
nblblbl H cnop. [1pH H3vueHnn Xo3sIACTBEHHON 1eATeNbHOCTH 4eso-
Beka noacuuteizaercs He mexee 1000 sepen.

Jduarpammel. He TonbKO MeTOZHKA MOACUETA NPOUEHTHBIX COOTHO-
IIEHHH, HO H crnoco6bl COCTAB/JIEHHA AHATPAMM V PA3JHUHbIX dBTOPOB
pasHbie, 4To 3aTpyiaHser conocrasieHue aanHbix. B CCCP wncnoab-
syiotess auarpammbl JI. [Tocta u cuaystubie. OHH 06bLIYHO CTPOSITCH
B TAKOM TOpPHAKe: AHarpamMma o6llero cocrasa, JpeBecHblX, Tpass-
HMCTBIX pacTeduit u cnop. B. Beprayun (Paleohydrological chan-
ges. .., 1979—1982, vol. 2, p. 133—168) npeanaraer ynHdHUHPOBATH
METOJHKY COCTABJEHHS NblJIbIEBbIX JAHATPAMM /LIS 03€PHBIX OTJI0XKe-
HUI, PACTIPOCTPAHEHHBIX B Pa3HbIX reorpaduueckux paitonax. Cneayer
OTMETHTb, UTO MpeijaraeMblii HM THI AHATPAMM CXOIEH ¢ aMarpam-
mMamu, ony6anKoBaHHbIMH B psige pafor [. Bupkca (Birks, 1976).
[TperMyLIeCTBO ITHX AHATPAMM COCTOUT B TOM, YTO HA HHX pas/lefeHbl
pPervoHa/ibHble M JIOKA/NbHbie KOMMOHEHTHl MbITbUEBLIX CMEKTPOB;
KPHBbIC TPABAHHCTBLIX CTPVIMHPOBAHBLI B OTHOWIEHHH IKOJOIHH pacTe-
HHH; Jy4lle MOXHO TPOCJAEIHTH HMMHUTPALHIO PACTeHHH.

B. Beprayuaom npensnaraercs ciAeAVIOULHH MOPALOK MpeacTaBsJ/e-
HUst HH(OPMALUHH Ha CNOPOBO-MBLIbLIEBOH aAMarpamme: |) KpuBas
KOHUEHTpPaUHH; 2) paaHOyrJepodHble AaThl; 3) BpeMeHHAs Kaja;
4) rayGHHa OT MOBEPXHOCTH, CM; D) HOMepa caoeB; 6) KoJOHKa OTJ0-
JKeHHH; 7) TOpPH3OHTAJbHbLIE JHHHH M HOMepa mnpo6; 8) cerMeHTbl
kepHa; 9) mbliblleBas auarpamma, pasjeneHnast Ha uacth A—G.

Jlnarpamma A — ans HasemublX pactenuit. Cioaa BKJIOUCHDI
KOJIMUECTBA Mblblbl BCEX JPEBECHbIX, KYCTAPHHKOB, KYCTAPHHYKOB
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H TPaB, 3d HCKIIOUEHHEM JJOKAIbHBIX BHAOB. [IpOUEHT yuacTHs nbibibl
KaM}J0ro BH1a, pONd H CEMEHCTBA BbICUHTHLIBAETCS OT O6IIel CYMMbI
AblIbUbL TPyNNbl A (NPOLEHTHI YUACTHA NbLIbIbI pacTeHuH, npen-
CTAaBJEHHbIX Ha auarpammax B—G, BblcuuTbiBaloTest oT A + n, rae
1 — KOJHYECTBO MblIblbl PACTEHHS, IPOLEHT KOTOPOTO BHLIYHCASETCS ) |
Huarpamma A COCTOMT M3 ABYX yacreil — CYMMapHOH KYMYJSATHBHOH
AHArpaMmbl H CEpHH CHIY3THbIX KpHBbIX. B cymmapHoii auarpamme
NPEACTABJEHBl COOTHOLIEHHS MeXAY [pPEeBeCHbIMH, KYCTaAPHHKAMH,
KYCTADHHYKAMH H TpaBAHHCTBIMH. B koHue auarpammel A aas
KaX/10# NMpo6bl 3aMHCHIBAETCA CYMMa MNblAbLB H KOJHYECTBO BH/0B
rpynnsl A.

Ha nuarpamme B (Pteridophyta) MpeacTaB/eHbl CHJV3THbIE
KPHBbIE CMIOp XBOLILEH, M1aYHOB, MANOPOTHHKOB; C — KPHBbIE BOAHBIX
pactenuil; D — KpHBble reIHOMDHTOB, BKIIOYAIOUIHX pacreHus Geperos
03ep, 3aGosnoueHHBIX MecTHocTeit; E (Bryophyta) — KpHBBIE criop
CharHoBbIX, 3e/eHblX MX0B; F — KpHBbIe cnop rpu6os; G — KpHBbIe
ApPYTHX MHKPODOCCHIHA (3e/1eHble H CHHe3e/eHble BOLOPOCH H T. i)

OnucannbiM cnoco6oM Gbl1a COCTABAEHA MbLIbLEBAS anarpaMma
03€pHO-GOJIOTHBIX OT/IOXKeHHi 03. Be6pykac (puc. 13), k kotopofi
MpuoXKeHbl GHHaphble nuarpammbl (KaGaiinene, 1973).

Bonpocul uurtepnperaunn nanumix. Baxupas CTYNEHb B MaJHHO-
JOTHYECKHX  MCC/€N0BAHHSIX — PACU/CHEHHE  CMOPOBO-MbLIBLEBbIX
auarpamm. Cie1yer OTMETHTb, YTO HaNpaBJieHHe H3MEHeHHS. T. e.
YBEJIHYEHHE HJTH YMEHbUIEHHE NPOLEHTHBIX KOMHYECTB MbLIbIbl OT1e. b-
HbIX DACTeHHH B BEPTHKAJIbHOM paspese, HeceT GOblie HHpOopMaLKHu
H Gojlee Ba)kKHO 151 HHTePNpeTalHH, dem MPOLUEHTHbIE BEJTHYHHBDI
MBITbIUB! STHX ke pacTenuil. [TpouenTHble KoanyecTBa NbbILI pacTe-
HHA B OTAE/NBbHBIX TOYKAX 3aBHUCAT OT OTAAJNEHHOCTH HJIH GIH30CTH
PACTHTEILHOCTH OMpeJeJeHHOr0 COCTaBa, ee pacrnpeneseHHsi, MJOT-
HOCTH M T. [I.

[Ipu pacunenenun nblibLUEBLIX AMATPAMM BAXKHO BBIIEANTb TaKHe
H3MECHEHHS COCTaBa CHEKTPOB, KOTOPble COOTBETCTBYIOT H3MEHeHHIO
COCTaBa PacCTHTEJbHOCTH, BbI3BAHHOTO H3MeHEeHHeM Kaumata. OnHako
OY€Hb TPYAHO BbISICHHTL MPHUHHBI H3IMEHEHHS COCTABa CMEKTPOB BO
BpeMenn. MMu MOryr 6biTh He TOJBLKO H3MeHeHHS PACTHTEIbHOCTH,
CBA3AHHbIE C H3MEHEHHEM KIMMATHUECKHX YCJIOBHH, HO H Apyrie
MPHAHHBI, KaK, HanmpHMep, MHrpauusi pacTeHwii, 3apacTanue o3sep,
H3MEHEHHe THNa OTJOXeHHid W T. n. [lo wanpasieHHO u3MeHeHUs
KOJHHECTBA MblbUBI OTAENbHLIX BHA0B PACTEHHH CMOPOBO-NblIblEBas
aHarpamma (opMaabHO PacuNeHsieTCs Ha YacTH — BLIIESIOTCS Tak
Ha3bIBAEMbIE 1 OK a1 b H bl € 30Hbl (HX MOXKHO 0603HAUHTH MEPBLIMH
OVKBaMH Ha3BaHHA H3YuaemMoro osepa). [Tpu BblaeseHHH J1OKAJbHBIX
30H VHHTBIBAIOTCHA TOIBKO H3MEHEHHS] KDHBBIX Ha CIOPOBO-MBLIbLLEBOJ
anarpamme. CrnopoBo-NblIblieBble IHATPAMMbI Pa3pe30B OTAOMKEHHIl
HECKOJNLKHX 03€p HJH GOJOT COMOCTABAAIOTCH, OTMEUYAIOTCA XapaK-
TEPHBIE YPOBHH, MpOC/IeXKHBAeMble Ha BCeX AMarpammax, KOTOpbie
OTPaKaloT H3MEHEHHEe PACTHTENbHOCTH H3-3a U3MEHeHUs KJAuMaTa, —
BLILCJAIOTCA perHoHanbHbl e 30Hb. OHH MOryT 6biThb npH-
BA3AHBI K LIHPOKO HCMOJb3YEMOH B Halled CTpaHe CXeMe KJAHMaTH-
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Puc. 13. CnopoBo-nuiabueBas auarpamma oraoxenni o3. Be6pykac (OB Jlutsa).
Anaausn M. B. Kabaiinexe.

1 — topdp, 2 — necyanucthiit Topd, 3 — ropdpsanucTHIA necok, 4 — canponeiab, 5 — HIHCTHIA
canponeib, § — canponeab ¢ NpHMechio necka, 7 — TopdAHHCTHA canponeab, & — ua, 9 —
NMpecHOBOAHLI! H3BeCTHAK, /0 — naucTuit necok, // — xapGoHaTHBIA necok, /2 — mecok.

yeckux mepuoaoB Baurra— Cepnanjepa HIAH K CXeMe pacuJieHeHHs
ronouena M. WM. Hefiiranra (1957).

Koppeaaluuio OTaeNbHBIX pPa3pe3oB ONpeaejeHHOro peruoHa M
WHTEPNpeTalHio JaHHBIX CHOpoBO-NblAblLeBoro anaausa [, Bupkc
(Birks, 1976) npennaraer npoBoaHTb B caeayioliem nopsiike: 1) Bos-
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Puc. 13 (npodoascerue).

pacT no paamoyriaepoay: 2) JokaljbHble 30Hbl OTACJAbHBIX OGLEKTOB!
3) perHoHasibHBLIC 30Hbl, PACTHTENbHbIE COOGIECTBA: 4) onucanue
PacTUTE/NbHOCTH; ) BO3MOMKHbIE COBPEMEHHbIE AHAJIOTH PaCTHTe/b-
HOCTH.

[Ipu WHTepnpeTaunn JaHHBIX CNOPOBO-NBLILILEBOrO AHAJH3A CJe-
AYeT NPHHUMATL BO BHHMaHHEe He TOJIbKO COCTAB H3YYdeMblX OTJ0Ke-
HHH, HO H CBe/leHnst 06 03epHOI KOTJIOBHHE, MECTOMONOKEHHH H3yuae-
MOro paspes3a M0 OTHOWIEHHIO K GEepery M JApyrue reojorHueckue M
reomopgosordueckue aanuble. [Ibliblia nonagaer B 03epa B OCHOBHOM
npu nomowx serpa (KaGainene, 1969; Manscosa, Cnupujonosa,
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1983). Yem 60.blle paccTOAHHE MEKAY HCCACLYEMbIM MYHKTOM H
rpanmieil aeca, Tem ¢ Gofbliedi miowlaan (no HanpaeieHHio BeTpaA)
NPHHOCHTCA nNblablia. B HeGoibuine 03epa JIECHOH 30HbI Thi/ibllA
nonagaer ¢ HeGOJALLIOH OKPYXKAWILEeH TEPPHTOPHH, B HHUX MO3TOMY
ONHOBO3PACTHBIE CMOPOBO-MbLIIbIEBbIE CMEKTPLl MOTYT pasjHUaTHLCHA
B 3aBUCHMOCTH OT HEOJHHAKOBOTO PACTIPEACICHHS H MJIOTHOCTH PACTH-
TEJLHOCTH B YCJAOBHSIX OAMHAKOBOrO KAHMaTa. B lleHTpanbhbix qacTax
KPYMHBIX 03€p JeCHOH 30Hbl, KAK H B 03epax 6e3nechbiXx PEerHoHOB,
rjle PACCTOSIHHA 10 TpaHulibl eca Gosbline, MblIbLA 110 HANPaBJACHHIO
BeTPa MPHHOCHTCH € GOJLILIONH OKPY’Kalolleh TePPHTOPHH. OnHoBO3-
PACTHBIE CMOPOBO-MbIIbLEBbIE CIEKTPBI OTJI0KEHHIT MATbIX H GOJBIIKX
03€p MOTYT Pas3/HuaTbCA TaKKe H3-3a TOTO, HTO MblIbIA Pa3HBIX
pacTeHHit MO-pasHOMY PasHOCHTCS BETPOM.

BoccTaHOBJEHHE COCTABA PACTHTEJNLHOCTH 10 JI@HHBIM MaJTHHO-
JOTHUCCKHX HCCJACA0BAHMI SIBASETCH CJI0KHOH 3anaueid, Tak Kak
pacTeHWsi OTJIHUAIOTCH PA3HOM NBLILUEBOH NPOAYKTHBHOCTBIO, MbLIbILA
NepeHoCHTCS BETPOM HA Pa3Hble pACcCTOAHHA, HEOJHHAKOBA COXpaH-
HOCTb MbLAbLLL H T. A. Pa3pa6aTbiBalOTCsl KOJHYECTBEHHbIE METOJbI
BOCCTAHOBJEHHS COCTABA PACTHTENLHOCTH, NPeyCcMaTpHBaIOLILHE BBE-
JeHHe MONPaBOYHbLIX KOI(DGUUHEHTOB, B OCHOBHOM YHHTHIBAIOLLHX
PA3HYIO MbLIBLUCBYIO NPOAYKTHBHOCTL pacTeduil. ONHAKO 3TH METObI
HEJLOCTATOUHO COBEPUIEHHBI, TAK KaK He YUHTHIBAIOT BCeX (PaKkTOpOB
HakonaeHus nblablbl W ocnop. INMoapoGHo ouu paspaboTanbl TOJNLKO
151 BOCCTAHOBJEHHS coctaBa apesechbix nopoa (KaGafinewe, 1973).

OueHb Ba)KHOe 3HAYEHHE HMEIOT TOUHBIC BHIOBblE OMPELE/IEHHS
MblAblbl 4 cnop. OHH MO3BOJIAIOT HALEKHO KAYECTBEHHO BOCCTAHOBHTD
OLIBLINE PACTHTENbHbIE COOGIECTBA H CYANTL O Kaumare. [las 370k
lLeNH MOKHO HCMoAb3oBaTh padpabGorantbiit B. T1. T'puuykom (1969)
METO 3KOJIOro-reorpaduueckoro aHaau3a. AHaAH3HPYETCH KOJNOTHSA
H COBPEMEHHOE reorpahuyeckoe pacnpocTpaHeHHE BUAOB, OGHAPYKEH-
HBIX B COCTABE HCKOMAeMbIX CMOPOBO-MbIIBLLUEBLIX creKTpos. Boiaeas-
eTcsl NJIOLLALb, HA KOTOPOH B HAcTOfAllee BPeMsi COBMECTHO MPOW3-
pactaeT camoe 6O/IbLIOE KOJHYECTBO 3THX pacteHuii. [lonyckaercs,
UTO BO BpeMf 06PA30BAHHA H3YYAEMbIX OTJOKEHHE KIHMAT Obl
TAKHM K€, KaK B HacToslllee BPeMS Ha BbIAeJEHHOH NJoLLalH.

B nocaennee BpeMs LISl NOJVUEHHS KOJHYECTBEHHLIX XapaKTepH-
CTHK KJMMAaTa BC€ uyalle MPHMEHSIOTCS MaTeMaTHueCKHe BbIBOIbI,
0JIHAKO [0CTOBEPHOCTb PE3VJILTATOB BLIUHCJAEHHI MOKA HEL0CTATOUHO
HaZeXHa.

Ocob6enHoOCTH
CNOPOBO-MbIJAbILEBOr0 aHadHn3a
0O3€pPHBIX OTJOMXEHHH AapPUAHOH 30HB

[Tpu W3YYEHHH MBLIbILBI U CIOP H3 O3EPHBIX H MOPCKHX OTJIO-
JKeHHI apHIHON 30HbI BO3HMKAET le/biil P TPYAHOCTEH, KOTOpbIe
B MOCJAEAHHE TObl Yaajoch veneuHo npeofoneth (Beprosckas, 1979,
1981, 1982; Bpouckuii, 1983). Bulin uayuenbl ozepa wora 3anaiHoi
Cu6upn (Yaubl), Kasaxcrana (Baaxaw) u suyrpennero Tsub-1laus
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(YaTpip-Kéab, Conr-Kénb, maabie osepa ApaGesbCKHX CbIPTOB),
a rakxke kpynueitmee ozepo Mcebik-Kyab (Cesactbsinos u ap., 1980;
Bepaosckasi, Cepactbsinos, 1981; Lluuthukos u ap., 1981, 1983).

J1sis1 3THX pailoHOB MOKa ellle HeJ0CTaTOYHO pa3paboTana aeTallb-
nasi crpaturpadHsi OTJIOKEeHHH KOHU@ MJIeHCTOLeHa H ToJOLeHa.
[MosToMy TpH H3yueHHn oTaoxenuit ozep Hartbip-Kéab u Conr-Kénb
GbiJH BbiAENEHbl TOJIBKO OCHOBHbIE TOAPA3Je/eHNHsl: BEPXHEN/IeHCTO-
LIeHOBbIE H HHIKHE-, CPe/IHe- H BepPXHEerooleHoBbie otaoxenns. Kpove
TOrO, B rOJOLEHe VCTAHOBJIEHO 5 XPOHO30H, COOTBETCTBYIOLUIHX Kpyrl-
HBIM 3TanaM B MCTOPHM 03€p, KOrla MNPOHCXOLHIH H3MEHEHHsS HX
ypoBHeil u nomazei. Perpeccun o3ep cBA3aHbl C aPHAHBIMH SNOXAMH,
a TPAHCTPECCHH — € TMIOBHANbHBIMH. [LJsi MOC/ENHHX MOKa3aTeAbHO
yBeAHYEHHE MPOLEHTHOrO COAePIKAHUSA Mblablibl ME3OPHTOB H YMEHb-
weHne — KcepodHTOB (B OCHOBHOM 3(eapbl W MapeBbiX). Bo Bpems
perpeccHii BO3pacTaer poJib Mblbilbl KCEPOPHTOB — NOJBIHH, MaPEBbIX
(Eurotia ceratoides, Kochia prostrata, Chenopodium botryzx, Atriplex
costata) W 0cOGEHHO MblIblbl 3Penpbl.

B CMOPOBO-MbLIAbIEBBIX CIEKTPAX 03EPHBIX OTIOKEHHH BHYTPEHHEro
Tsaub-11lana npucyTcTBYET TaK)Ke 3aHOCHAA Mblbila CO CKJIOHOB TOP,
yaute Bcero nbiablla eau LIpenka, eJH TAHbIIAHBCKOH H KYCTAPHHKOB,
o6nafaouux GoabLIOH MhAbLEBOH npoaykTuBHOCThIO. Conepxanue
3aHOCHOM MbLAbILl VBEJHUHBAETCHA MPH MOTENJEHHH W VBJaXKHEHHH
KJAMMATA, KOTAa apeafbl JApeBECHbIX H KYCTAPHMKOBBIX MOpOL pac-
LHPSAIOTCH.

KapnoJiernuecknii anaaus

O/HH M3 BaXKHbIX METOJ0B H3YUYEHHS HCTOPHH 03ep — MmaJjaeo-
kapnosorkueckuii. lnpoko nenoab3yemblit A8 yCTAHOB/AEHHA BO3-
pacTa, PEKOHCTPYKIHH Maneoreorpapuyeckux YCJIOBHH OCalKOHAKON-
JeHHs, FBOJIIOIHH PACTHTEIBHOCTH JPEBHHX BOLOEMOB (OT najeoreHa
10 MO3JHEro MJAeHCTOlleHa), TOT MeTOA MPH H3YYEHHH COBPEMEHHBIX
03ep CTaJl IPUMEHATCS CPaBHHTEIbHO HenaBHO. Tak xe, Kak u apyrue
naneo60TaHUUECKHe MeTO/lbl (MaaHHOJOTHUECKHH, JIMATOMOBbBIH) ,
najseoKapnoJornueckuif cnoco6eTByeT YCTAHOBJEHHIO BPEMEHH BO3-
HHKHOBEHHS 03ep, BO3pacTa 0CAAKOB, reHe3Hca H 3BOJI0IUHH BOLOEMOB.

OCHOBOMOJIOKHHKOM COBETCKOH 11aJ]e0KapnosiorHyeckoi UIKoJbl
no npaBy MoxHO cuntaTh [1. A. HHKHTHHA, 3HAYHTENbLHO YCOBEPIICH-
CTBOBABILUErO CYIIECTBOBABIUYIO PaHee METOAHKY HCCleI0BaHHi H 1o-
CTOSIHHO MOJYEPKHBABIIEr0 HEO6X0AHMOCTb H3yUeHHs (JIOp COBMECTHO
¢ ocajKkaMH, B KOTOpbiX OHH norpe6Genbl. [lponoskarenem ero aena
cran I1. U. JlopodeeB, KoTOpbiii H3yuna GO/bLIOE KOJHYECTBO pas-
pesos Ha tepputopuu CCCP, onpenenns MHOro HOBbIX BHIOB H
onucan HMx.

O6bEeKTOM H3VUEHHST KAaPNOJOTHH SIBJASIOTCH KPVIHbIE PACTHTE b-
Hble OCTATKH (Kaprmonorus — OT Tpeueckoro «Kapnoc» — nioa) —
npexjae BCEro M/ojbl, CeMeHa, Meracnopbl pasHocnopoBbiX Nanopor-
HHKOOGpa3HbIX, d TaKyKe OOTOHHH XapOBbIX BOJOpOCAEH, XBOHHKH,
VKOpOUeHHble no6erd, UIHIIKH XBOAHbIX PACTEHHH, YElIVH, CepemKH
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Gepes, OJbXH, MEJKHE JIMCTOYKH BEPECKOBBIX, HH3KOpOCIbIX Gepes,
KOPOGOUYKH H AHCTbA BBl M Ap. ONHMM H3 JOCTOMHCTB METOAA SIBJSA-
eTCH BO3MOMXHOCTh OMpeie/eHHsi PAacTHUTENbHBLIX OCTAaTKOB 10 BHIA,
MOCKONLKY TaKHe BH/OBble TIPH3HAKH, KaK paamepsl, dopma, UBeT,
6aeCK, CTPYKTYPa W CKYJAbNTYpa MOBEPXHOCTH TJIOJOB H CEMSIH, MO~
CTOAHHBIL.

KapnoJiornyeckue ocTaTku, HMes HeGOAbLIOKH apeas pacceHBaHus,
XapaKTePH3YIOT aBTOXTOHHYIO PAaCTHTENbHOCTb M3y4aeMoro BOAOEMa
u ero nobGepexbs. OQHaKO MHOTHE MJOJAbI H ceMeHa MakpogHTOB
cHa6KeHbl BO3AYXOHOCHOH TKaHbIO HJH ClEUHAJbHBIMH MOJOCTAMH
M KamMepaMH M, yJep)KaBlUIHCb Ha MOBEPXHOCTH BOIbl, PAa3HOCATCH
TeYeHHeM H BETPOM 0 BCEMY BOJOEMY. ITO NPHBOAHT K (GopmMHpOBa-
HHIO TAHATOLEHO30B, B KOTOPbIX COCTAaB OCTATKOB He COOTBETCTBYET
COOTHOLIEHHID BHAOB H HX YHCJEHHOCTH B PACTHTEJIbHBIX TPYNMIHPOB-
kax. [Toatomy /s MO3HAHMA UCTOPHH BOJOEMOB H 3BOJIIOUHH PACTH-
TEJBHOCTH HeoGXOAHMO YUMTLIBATL 3aKOHOMEPHOCTH (HOPMHPOBAHHSH
TAHATOLEHO30B B OPraHOTeHHbIX M KJACTHYECKHX OCajKax o3ep H
KOppeasillHOHHbIE 3aBHCHMOCTH MEXK 1Y PACTHTE/IbHbIMH 4CCOLIHALLHAMH
BOJOEMA W KaproJOrHYeCKHMH Kommaekcamu. Jlaa pewenusi 3TOM
3a/1a4H H3YYaloTCs MOBEPXHOCTHbIE OTJ0KEHHSA, B KOTOPBIX OTPaXKeHO
COBpPEMEHHOe COCTOAHHe 3KocHcTeMmbl Bogoema. Ot6op npo6G npous-
BOAMTCS 1Paroil, JeJaTeabHo N0 rycToi cetke npoduaeii. Moutocts
caos or6opa o6pa3uos coctaBasier 5—7 cm. HauGosee yro6roe Bpems
0T6Opa — 3HMa, KOI/la BOLOEM HAaXOAHTCA B CPABHHTEbHO COKOHHOM
COCTOSIHHH H obecneueHo cBoGOaHOe NepeiBHKeHHe 1o abay. Pe3yib-
TaTbl NAJE0KapNOJOrHYECKOro aHaaH3a OTPaKaloTcsi Ha Ta(OHOMH-
yecknx cxemax. Brnepsbie Takne cxeMbl COCTABJIEHB! /1A MAPKHPYIOLLHX
C/I0€B TPHHEMAHCKOH CBHTbl OTJOMEHHH JHXBHHCKOrO MeXJELHH-
koBbs (Hky6osckas, 1976). Conoctasiienne KapT COBPEMEHHOH pacTH-
TeNbHOCTH, GATHMETPHUYECKOH KapTbl BojoeMa H Tadocxembl ¢ y4eToMm
NAHHBIX MO MJOLOHOUIEHHIO MO3BOJAET BHIICHHTH OCHOBHbIE 3aKOHO-
MEpPHOCTH 3aXOPOHEHHA MJIOJOB M CEMSIH B O3€PHBIX BOLOEMAX.

B KOJIOHKaX AOHHbIX OTJI0KEHHH 06pasibl 03€pPHbIX OCAAKOB OTOH-
paloTcs HenpepbiBHOH cepueit ¢ HHTepBasom 5— 10 cm. HenpepoiBHbii
W yacTblii oT60p Mpo6G AaeT BO3MOMKHOCTb MPOC/EAHTH H3MEHEeHHS
B cocTaBe (10pbl, YCTAHOBHTb BPEMSI NNEPEPLIBOB B 0CA/IKOHAKOIIEHHH,
COMOCTaBHTb C APYTHMH aHa/JW3aMH (NaJHHOJIOTHYECKHM, JAHATOMO-
BbIM, OCTPAKO/0JOTHYECKHM ).

[TasieoKapnosorHueckHit aHaaH3 MPOBOAHTCA MO METOAHKE, OllH-
canHoil B uesom paje pa6or (Hukuruu I1. A., 1957; Jlopodees, 1960,
1963; Hukutun B. I1., 1969; Kau u ap., 1965). Orobpaunbie o6pa3siibi
3aJHBAIOTCA UMCTOH BOJOH, TILATENBHO NMPOMbBIBAKOTCA HA CHTE C JHA-
meTpom otsepctHit 0.25 Mm M npocywHsawTea. PacTuTenbHas Tpyxa
pacchlmaeTcsi TOHKHM CJ0e€M Ha CTeKJIAHHOH MJAacTHHKE, NPOCMaTpH-
Baetca noa 6uHokyasipuoi aynoit (MBC-1, MBC-9) npu yBeaunuenun
B 125 u 25 pa3 u u3 Hee oTOGMUPAIOTCH KaprnojOrTHUECKHE OCTATKH.
[TpocmoTp, oT6OP M OnpefeJeHHe KaproJOTHUECKHX OCTAaTKOB Jyduile
POH3BOJHTbL HA CYXOM MaTepHa/e, XOTA HEKOTOpble HCC/eloBaTe/n
MpeanoyHTaloT NPOCMaTPHBATL HX B BOJE.
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[pu onpeneneHHH PACTHTENbHBIX OCTATKOB HCMOJMbL3YIOTCH KOJ-
JAEKLHH COBPEMEHHBIX H HCKOTIaeMbIX NJ10J10B H CeMsIH, @ TaK¥XKe onuca-
HHsi, 3apHCOBKH W doTorpadun, npuoaHMbIe B nTepaType. bosburyio
NOMOLILb OKA3bIBAIOT OMpPeeNHTeqH ceMsH copubix pactennit (J/lo6po-
xotoB, 1965; Jlenbkos, 1932). _

CoXpaHHOCTb KapnoJOrHYeCKHX OCTAaTKOB 34BHCHT OT reHesnca
BMEIIAIONIHX OTJOKEeHHH H Tex npeobpa3oBaHHH, KOTOpbIE MpeTeprie-
BAIOT TAHATOLEHO3Bl B MpOLECCe 3aXOpOHeHus. JIyuie Bcero nJoabl
W CeMEHa COXPAHSIIOTCS B [JIOTHBIX OPTAHOTeHHBIX OCaKaX — O3€PHBIX
H CTapUuHbIX HAaX W Topdax, Xyxe — B 'YMYCHPOBAHHbBIX CYTJIHHKAX,
cynecsix M MecKax.

HToru H3yyeHHsi KaPNOJOTHUECKHX OCTATKOB M3 HECKOJBKHX CepHH
06pa3i0B, B3ATbIX B PA3HBLIX yacTaX BOgoema (M3 30HLI 3apacTaHHA,
JIMTOpAH, LEeHTPAJIbHOH NeJarHueckod yacTh), oopMIAIOTCA B BHIE
Ta6AHL, B KOTOPLIX TPHBOAMTCA Ha3BaHWe PACTEHHH, KOJHUECTBO
OTpefeseHHbIX OCTATKOB, @ TAKIKe XKe1aTe/lbHO CBeIeHHs 10 3KOJIO0THH,
reorpaguuecKkoMy pacnpocTpaHEHHIO BHAOB H T. 1. Ipyro# dopmoii
OTParKEHHsl pe3y/ibTaTOB aHalH3a SIBJSETCA Kaprnojoruyeckasi 1Ha-
rpaMma, Ha KOTOPO#H MO BepTHKAJH JaeTcs JIMTOJIOTHYECKHH paspes
¢ YKazaHueMm MecTa oT6opa  HoMepoB 06pa3iloB, a MO rOPHU3OHTANH —
BHIB PACTEHHH MO 3KoJ0rHYeckuMm rpynnam. Konnuectso onpenenet-
HbIX PACTHTENbHbIX OCTATKOB Bbipa)caetcs B 6annax. Bnepeoie Takas
nanarpamma 6biia coctasiena I'. M. Topeuxnm (1970) mo naHHBIM
®. 0. Beauukesuua. [Inarpammbl, coctasaenuple 3. A. Kpyroyc,
npuBenens B paborax H. A. Maxnau (1971); B nanvhefimen T. B. HAky-
6opckast (1976) BBena Ha aoMarpaMmax 3KOJIOTHUECKHE CIEKTPBL
ConocTaBAeHHe HarpaMM H3 pasHblX yacTeil BOLOEMa AaeT BO3IMOXK-
HOCTb YBA3aTh HX MEX1Y COGOM H BblleNHTh STanbl Pa3BUTHS PACTH-
TeNbHOCTH BOJOEMa W OKpyiKawulero nobepexbs 3da Bpems Hakormje-
HHSl OCAJIKOB. '

[TaneokaprnoJOrHyeckKnii MeTo1 WHPOKO MPHMEHAETCA TPH Hecae-
JOBAaHHH APEBHHMX BOJ0OEMOB — /ISl ONpeLe/ieHHs BO3pacTa, reHesnca
0CaIKOB, Najeoreorpaduueckux PeKOHCTPYKUHiA. bosasiiyio poab
31eCh HFPAIOT BbiAeJeHHe BBIMEPIIHX BHAOB, PErHOHANbHBIX H JIOKa/b-
HBIX 3K30TOB, Ofpe/eneHHe MPOIEHTHOrO COAepKaHHA JPEeBECHbIX
W KYCTapHHKOBBIX NOPOL, BOAHBIX, GOJOTHBIX, MPHOPEKHO-BOLHBIX
BH/1OB.

PaapafoTaHbl TakKe NPHHLHNB H3YUEHHS TOJOUEHOBLIX H COBpe-
MEHHBIX OTJIOMEHUH 0 KaPMOJOTHUECKHM daHHbIM (JIHTBHHIOK, 1975;
Kpytoyc, 1983). TTonyuensl npejBapHTe/bHble JaHHBIE Majeokapno-
JIOFHUYECKOTO H3YYeHHA NOHHBIX 0caakoB Crnoposckoro, BuiroHosckoro
u UepBOHOro 03ep, pacnosioxeHHuX B npeaenax benopycckoro [To-
fecbsi. Pe3y/bTaThl NOKA3bIBAIOT, YTO 3HAYHTENbLHBIX H3MEHEHHH B CO-
cTase (JIOP HA MPOTSUKEHHH FOJIOEHa He MPOHCX0aHA0. O KoneGaHHH
KJAMMATHUECKHX YCJAOBHH MOXKHO CYAHTh MO COOTHOLIEHHIO PerMoHab-
HBIX M JOKAJbHBIX 3K30TOB W MECTHbIX BHI0B. PeXum B0OL0EMOB
HEOIHOKPATHO MEHSIIICS, O YeM CBHIETE/bCTBYIOT MOKA3aTe/H 3KOJIOTH-
YeCKHX CMeKTPOB.
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HletanbHble naneokapnosorHyeckue HCCeA0BaAHNSA OIHOIO MECTO-
HAXOXKACHHS CEMEHHOH (PIOPbI B KOMILIEKCE C IPYITHMH Nane0HTONOTH-
HECKHMH H re0JIOTHYECKHMH METOlaMH 1a10T BO3MOMX HOCTh BOCCTAHAR-
JIMBATb THAPOJIOTHYECKHE YCAOBHS 1PEBHEr0 BOA0EMA — MPOTOUHOCTb,
TEMIICPATYPY BOABI B JI€THHE MeCALbl, KOJeGaHUst YPOBHS, MHHEpaJIH-
3aLHI0 H TPOPHOCTD, HATHYHE MENKOBOIHH H 3a60/104€HHBIX Geperos,
d TAKKE 30HBl 3apacTaHna Makpodutamu. JlaHHble naseokapnoaoriu
MOTYT CJYXKHTb OCHOBO#H AJ51 CaMOil 1€TaNbHOM CTPATHIPahHH KOHTH-
HEHTAJNbHBIX OTNOXEHUI KaWHO305.

WUsyuenne makpoocratkos pacrenuii

Baxcnoe 3uauenne nmeer takxe onpeaeneHne 60TaHHYECKOTO
cocTaBa TOP(OB, APEBECHBIX OCTATKOB, OTNEYATKOB JHCTbeB. OCTATKH,
XOpOUIO BHAHBIC HEBOOPYXKEHHBIM I1a30M, 06LeIHHATCA MOL HA3BA-
HHEM MaKpOGOCCHAHIA WAH MaKpoocTaTKoB. OCHOBHBIM JOCTOHHCTBOM
HX ABNIACTCS dBTOXTOHHOCTb. KpynHble pacTuTeNbHbie 0cTaTKH coxpa-
HSIOTCA r1aBHBIM 06pasoM TaM, rie OHH NPOH3pacTa/H (Hanpumep,
B OCajkax O3ep BCTPEYAlOTCH MaKpPO(POCCONHH BOAHBIX PacTeHHIl
H pacTeHHii, mpouspacraiouux wa nobepexne osep). Ho JlpeBecHbie
OCTaTKH, €C/IH OHH BCTPEHAIOTCA B AJIIOBHAIbHbLIX OTIOKEHHSX, MOTYT
ObiTb NepeHecenbl Ha 3HAUHTEbHbIE PACCTOSHHS MM NepeoTN0KeHbl,
JIucThsi XKe B anOBHM NPAKTHYECKH He coxpadswTes, a Topd npu
MEPEOT/IOMEHHH Hallle BCEro 3ajeraeT NpepbiBHCTO, MepecaanBasich
C OSCPHbIMH OT/IOXKEHHSAMH, H He 06pa3yeT eAHHO CTPaTHHHUHPOBAH-
HOH TOPMSHOM TOMIIK, KAK 3TO 06LIYHO GHIBAET Ha BOJOTHOM MACCHBE.

Hecmotps Ha 10 uTo Kpynuble pacTHTenbHBIe OCTATKH X0poLIo
BHAHDBL, /11 ONpeAeNeHHA HX HeoGXOAMMbI cneuHanbHas o6paborka
06pasuos, NPHMEHEHHE YBeJHUHTENbHON annaparypsl, aTJacei-omnpe-
NEJTHTEH.

Borannveckuit anaaus TOp ¢ a OCHOBaH HA TOM, 4TO
pactenusa-roppooGpasoBaTesH NOCAE OTMHPAHHSI B YCJIOBHAX MO-
BBILICHHOH BJIAXHOCTH He NOABEPraioTcsi MOJHOMY pacnany u nepe-
XonAT B coctaB Topda. Tophoobpasosanue — 3T0 CJAOMKHDIH npoiecc
(Tiopemuos, 1976): exeronHo NPOHCXOAHT NPHPOCT pACTEHHH H HX
OTMHPAHHE; OCTATKH PACTEHHH PACNANAIOTCA HEMONHOCTHIO, B Pe3yilb-
TATE HEro NpOHCXOAHT HAKOMJIEHHE OTMEepLIel OPraHHUecKoH Macehl —
oGpasyercsi Topd. B 3aBHCHMOCTH OT COOTHOMICHHS pacreHnit o6pasy-
I0TCA pas/HuHble BHb TOpdA, KOTOPLIE XapaKTePH3VIOTCH PasHbIMH
GOTAHHYECKHM COCTABOM, COACPIKAHHEM TYMVCA, 30JbHOCTHIO. BUibl
Topha O6BEAHHAIOTCH B TPYMMEI (Hanpumep, apeBecHo-TpaBsiHaf),
Fpynnbl — B MOATHIbI (JECHOH), MOATHNbB — B THIIbI (HH3HHHDBIH) .

BasHoe snauenue 115 onpejenenns 60TaHHUECKOr0 COCTABA HMEET
CTENeHb pasniokenns Toppa. Pasanunbie pacTeHns no-pasHomy npo-
THBOCTOAT pasjoxeHHIO B O6OJOTHOH cpene. B HH3MHHBIX Topdax
HEBBICOKOI CTeNeHH PasaokKeHHs PEKO COXPAHSIOTCSA HA3eMHBIE YACTH
PACTEHHH, B YACTHOCTH OCOK, @ HX KOPHH XOPOLIO COXPaHAITCA AaKe
MpH BHICOKOH CTeNeHH pasnoxeHHs. B BepxoBbix Topdax aoabie
BCEro NMPOTHBOCTOAT pa3pylweHHIo KOpa APeBeCHbIX MOPOJ H BOJOKHA
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AyUIHLbL Xopouo coxpausilores carHoBble W THMIHOBHIE MXH, IMH-
JepMHC JHCTbEB, KOPHEBHIA BaXThl W T. 1.

~ CreneHb pa3/oXKeHWs Mano 3aBHCHT oT Bo3spacta Topda. Tak,
B MEXIEAHWKOBbIX OTJIOKEHHAX BCTPEUAIOTCA Mpocion cnabo- w
cpeaHepasnoKHBLIerocs topta. [Mpouecc ToppoobGpasoBatus — 310
GHOXHMHYECKH I (XHMHUYECKHI M MHKPOOHOJOrHUECKHH) mnpouecc.
HauGoablieMy pasjioKeHnio pPacTHTeNbHbIe OCTATKH NOABEPraloTcs
B BepXHe# 4acTH TOPQPSHOH 3aaexXH, Tam, rie 60oJiblle BCEro CKasbl-
BaeTCs NeATeAbHOCTh MHKPOOPraHH3MOB, @ MX Pa3BHTHE HAXOAHTCHA
B NPAMON 3aBHCHMOCTH OT KJAHMATHYECKHX veaoBuit. Yem Ttensee
KAMMaT, Tem ObicTpee Pa3BHBAIOTCH MHKPOOPTaHH3Mbl H aKTHBHee
NIPOMCXOAHT PA3NOKEHHE PACTHTENbHLIX OCTATKOB. Kaxnoe sekosoe
H3MEHEeHHEe KJAMMAaTa B CTOPOHY NOTENJIEHHA H CHHAKEHHA BJIaXKHOCTH
HAXOAHT OTPAKEHHE B CMEHE PACTHTEJIBHOrO MOKPOBa 60J0T H YBEaH-
YeHHH CTEMEeHH Pa3JIoKEHHSA, 8 TOXO0JOaHHE H YBEJIHYECHHE BJIAKHOCTH
CHMIKAIOT MoKa3zaTteab ctenend pasaoxenns. CyulecTByeT HeCKOJAbKO
METOLOB ONPe/e/IeHHsl CTENeHH Pa3i0KeHHs — I1a30MepHblil, MaKpo-
CKOTHYECKHil (N0 OKpacke W CTPYKTYpe Topda), MHKPOCKONHYECKHil
(onpejiesieHHe 04 MHKPOCKONIOM TJ101LA/H, 3aHATOH FYMYCOM H pacTH-
TeJbHbIMH OCTATKAMH), TJ1a30MEPHO-TIPOLEHTHbIH (OCHOBAH Ha COB-
MECTHOM NPHMEHEHHH MaKPOCKOMHYECKOr0 H MHKPOCKOMHUECKOro me-
TOA0B), OTMYUHBAHHS (OTMBIBKA MEJKOAHCNEPCHOM 4acTH), aMMHay-
Hbill (IKCTPAarHpOBaHHe TYMHHOBbHIX BELLECTB W BECOBOE onpeieteHHe
HX KOJHYeCTBa), Ma3KoB, 00beMHO-BECOBOM.

O 6GoTaHHyeckoM cocTtaBe Topda MOMKHO CYAHTb MO €ro 30/b-
HocTH. Pactennsi HH3HHHBIX TOPPAHHKOB, PA3BHBAIOULHXCA B YCJOBHAX
6aroNpHATHOTO MHHEPAJBHOTO MUTAaHWUA, Aal0T GOJbWHA MPOUEHT
304bl, ueM BepxoBble. K TOMY e pa3Hble BHAbI PACTEHHH HMeKOT
pasuyio 30abHOCTb. Hu3uuebiil TOpd HmMeeT 30/bHOCTDL 6—18 %,
nepexonuiit — 4—6 %, Bepxosoii — menbuwe 4 J.

[Mocae onpeneneHnsi CTENEHH Pa3/okKeHHs TOPG NPOMBIBAIOT Ha
cute ¢ ortepctuamu anamerpom 0.25 mm. Pasnoxusuiasca 4qactb
M MeJKHe TKaHM pacTeHHH YXOAAT C BOAOH, a HAa CHTE OCTalTCA
HEePA3J0XKHMBIIHECS OCTATKH PACTEHHH, MJIOAL W CeMeHa. Cyxoit Topd
Heo6XO0HMO pa3BapuTh B 5 %-HOM pacTBOpe eAKOW LLeJOYH (KOH,
NaOH). [TpombiTas 4acTb PACTHTEJNbHOrO OCTaTKa MPOCMATPHBACTCA
noa MHKpockornom. Buiosbie onpeneseHHs aenaloTcs no ataacam
(lom6poBckas u ap., 1959; Kau u ap., 1977). 1o naowans, 3aHATOM
B NoJIe 3PeHHsi MHKPOCKONA OCTaTKaMH Kakoro-iu6o BHAa pacTeHHs,
onpeaejsieTcsi MPOUEHTHOE COJEPKAHHE 3TOr0 BHAA. Pekomenpyercs
npocmatpusath a0 10 noaei 3penus.

JlpepecHb € 0CTaTKH I0BOJbHO YACTO BCTPEUAIOTCH B HeT-
BEPTHUHbIX OTJIOKEHHAX B BHAE BETOYEK, OGJOMKOB CTBOJOB, nHe.
Onpenesense BHAOBOH NPHHALIEKHOCTH APEBECHHbLI MPOH3BOAAT 1O
cpe3am — MonepeuHoOMY H ABYM MNpoaoabHbiM ([ammepman u ap.,
1946) . [Lasi 5T0r0 6epyT KYCOYEK APEBECHHBI, OTKOJIOTOH B MPO/L0ABHOM
HanpaBJeHHH W OTNHJEHHOH B MONEPEYHOM, PA3MEPOM OKOJO 1 cm
B LIMPHHY MO NONEPEYHOMY CPe3y, Ha KOTOPOM JOJIKHO GbiTh XOTH 6l
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O/IHO TOAOBOE KOJIbilO, H 0KOJIO 1.5—2.0 ¢M B AJHHY B NPOAOJBHOM
HanpaBJeHHH.

JLast NpUTrOTOBJIEHHS CPE30B APEBECHHY HEOGXOAHMO NMOABEPrHYThH
crenHanbHoi 06paboTKe, Npesx e BCero pa3MayHBaHHIO — XOJOAHOMY
HJIH ropsiuemy, 4ToGbl IPHAATD €l MATKOCTb H 3J1aCTHUHOCTh. Kycouku
JIPEBECHHBI MOMELLAIT B COCYA € BOAOH WJAH KHAKOCTBIO, COCTORALEH
M3 IBYX uacTeidl BOABI H OAHOH raHUepuHa. UTo6Gbl apeBecHHa He
3anjecHesesa, cjieayet npHGaBHTb KPHCTAMIHK Kap60J0BOi KHCAOTHI.
XosoaHoe pasmaynBanue JIHTCA OT 2 10 5 CYTOK, ropsivee — He Goee
4—10 yvacos, HO TBepAble NMOPOAbI WHOTAA TPHXOAHTCH pPa3MauHBaTh
Gosiee CVTOK.

Cpeabl MOXKHO jenaTh GPHTBOMH HAH MHKPOTOMOM, NIPH 3TOM nep-
BbIii, Kak Gonee rpy6blii, 06biuH0 oTGpackiBaercs. [Tonepeunsie cpessl
AOJKHBL ObITh 1OCTATOYHO KPYMHBIMH, 4TOGL B 1MOJI€ 3PEHHUA MONAJ0
He MeHee OJHOr0 rOIHYHOrO KOJbla, H HMeTb TONMHHY 20—25 MKM;
NpOAOAbHbIE (MPONOJBHO-PAAHANBHBIE H MPOAOJLHO-TAHTEHTAJbHbIE)
cpesbl — 10 10—15 mkm. BaxHbiM MOMEHTOM siBAsieTCsi BbIGOp Ha-
npapiedus. B nonepeunbix cpesax cocyabl NOMKHbI HMeTb (OpMY
MPaBHJBHBIX KOJIEI; B TPOMOJbHBIX TAHTEHTAJbHBIX CPe3ax KJeTKH
Jyuya OKpyrabie, a B paivajbHbIX — TAHYTCH HeMpepbBHOH MOJOCOH.

JIns npHroToBjeHHsi CPe30B M MpenapatoB APEeBECHHbl IJIOXOHM
cOXpaHHOCTH TpebyeTcs cneunanbHas o6paboTka. Kycoukn npesecuubl
nocJ/ie pa3mMmayHBaHHA HEOOX0AHMO CKpenHThb. Pa3MoyeHHyio 1peBecHHy
noMeuanT Ha 2—3 CyTOK B pacTBop, coaepKaltii cnupt u 10 % -ubii
rauuepun. bBoaee sdoextHBHa obpaGoTKa raHUEPHH-KeJIaTHHOBbLIM
H napapuHoBbiM pacTBopom. J1ns 06paboOTKH MIHIEPHH-KEJTaTHHOBBIM
pacTBOPOM KYCOYKH JpeBeCHHbl [MpeJBapHTebHO 0CBOGOKAAIT OT
BO3/yXa, MOMeNlas Ha CYTKH B CMHPT. 3aTeM NPOMbIBAIOT BOAOH H
OMYCKAalOT B IVIHUEPHH-KeJaTHHOBBIA pactBop Ha |—3 cytok. [lpo-
MHTKY }KeJaTeJibHO MPOBOAHTL NPH HarpeBanuH a0 50—60°. Pacteop
cocTOHT W3 6 yacredl xenatuna, 10 yacteir Boasl U 40 yacteil ranue-
puna. [loce NpOMHTKH KYCOUKH APEBECHHbI NPHKJIEHBAIOT K J1€pEBsiH-
HbIM KYOGHKAM TODPAYHM T/HIUEPHH-KeJATHHOM H OKPYKAaloT 3THM
pactsopom. [locne 3acTbiBaHHA MPHTOTOBJEHHBIE OOBLEKTH HEOO-
XO/HMO YIIJIOTHHTb, /1A Yero HX nmoMewawT Ha |—3 cyTok B cnHpT
uan 4 %-ublit BOAHBIA pacTBop ¢opmannHa. Cpesbl H3roTaBAHBAIOT
Ha MHKpOTOME.

[Ipu napadunoBom crocoGe KyCOUKH APEBECHHBI A VAaJeHHs
BO3/1YXa NOMEULAIOT Ha HeCKOJIbKO UacoB B G€H3HH HJIH KCHJIOJ, a 3aTem
npu6aBasiioT napaduH W CTABAT B TenJoe MecTo, yToGbl mapaduu
pacTBOPHJICA H nponuTan apesecHHy. beHaun wau Kcuaon yapaasiores
B TepmocTate mnpH Temnepatype 60—70° B Teuenue cyTok. 3artem
JIpeBeCHHY 3aJ/IHBAIOT pachnaaBJeHHbIM napaGHHOM H OXJaxK1aioT.
Kycoukn apesecuubl Bbipe3aloT H3 napaduHa W NPHKIEHBAKOT Ha
AepeBsinHble KyOuku. Cpesbl nenaior Ha wmukpotome. M3 cpesos
H3roTaB/JIHBAIOT BPEMEHHbIE HJIH MOCTOSIHHbIE NIPeNapaThl H NPOCMAaTpH-
BAKOT MO MHKPOCKONOM, ONpeae/isif JpeBecHHY Mo aTiacam-onpee-
JHTENAM.
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JIHATOMOBBIA AHAAH3

JlnaToMOBbLIH aHaJH3 AIBJAAETCHA OAHHM W3 BeNYUIHX Majeo-
3KOJOTHYECKHX METOLO0B, MPHUMEHSAeMbIX A8 H3YUeHH HCTOPHH 03ep
W Pa3BHTHA O3epHbIX 3KocHcTeM. OH MO3BOAsIeT CYAHTH O rayGHHAX
APEBHHX 03€p, HX TeMNepaTypHOM pexume, XapakTepe MHHepanu3a-
uuu, Beanunte pH B BeretaunoHHblit nepuon, o6 o6uiem TpodHUECKOM
cratyce. B nocsiennue gecATHaETHA paspaboTaHa cHCTeMa KPHTepHeB,
a1011as BO3MOXKHOCTb CYHTb O CTENEeHH H XapaKTepe aHTPonoreHHoro
BO3/leficTBHA HA 03epa.

JluaToMOBbIE BOAOPOCAH — MHKPOCKOMHUYECKHE OQHOKJIETOYHbIE
OpraHn3Mbl, COCTABJAIOUIHE CAMOCTOATENbHbI OTAEa BOLOpOCEH
Bacillariophyta, npoweaunil LJIHHHbIA 3BOJIOLHOKHBIA TYTh PA3BHTHSA
(1natomossie Bopopocan CCCP, 1974). XapaktepHo#t uepToit ctpoe-
HHA Auatomeil SBASIETCH HANHUWe KPEeMHEeBOro NaHUMps, HMeoLlero
CJIOXKHYIO CTPYKTYPY.

JlnatomoBble 06MTAlOT BO BCEX MOBEPXHOCTHBIX BOAAX 3eMJIH:
B MHpPOBOM OKeaHe, KOHTHHEHTAJbHbIX BOJOEMAX, O3epax, pekax,
GonoTax, Ha YBJAXKHEHHBIX cKajiax, B nousax. OHM 4acTo sABJAIOTCA
npeo6aajawouieil rpynnoi Bogopocael u npoayuupylot 1o 80 9 6xo-
macchl GUTOMNAHKTOHA B GOJbIIKHCTBE OMHIOTPOQHBIX 03€p yMepeH-
HO#1 30HBI. UX posib 3HaUHTEIbHA H B MUKPOGHTOGEHTOCE 03€P, HA 10110
KOTOPOro 06bIYHO MPHXOAHTCA NOAABAAIOIIAS YACTh BHAOBOTO COCTaBa
AHATOMOBOH (AOPbl KOHTHHEHTAJAbHBIX Bogoemon. [Tocie oTMHpaHus
NAHUKMPH HATOMEN OCELAI0T U 3aXOPOHSAIOTCH B JIOHHBIX OTJOXKEHHAX.
OHH XOPOLIO COXPAHAIOTCA B OCALKAX H CAYXKAT IJIaBHBIM MaJeoHTO-
JIOTHYECKHM MaTepHasoM, MO3BOASIOUHM CYJAHTh O MPOHCXOAHBLIHX
B MPOLIOM H3MEHeHHAX MPHPOAbl BOJAOEMOB, CBA3AHHBIX C MMPOAYK-
UHOHHBIMH M CeIHMEHTAIIHOHHbIMH TIpoOlleccaMH B 03epax, a Takxke
C M3MEHEHHSIMH XapaKTepa HX BOA0CGOPOB, BbI3BAHHBIMH KOJIEGAHHAMH
KAMMAaTa M aHTponoreHHbiM Bosneiicteuem ([lasbinosa, 1970).

JIHATOMOBbBIE KOMIJEKChl B AOHHBIX OTJOMXKEHHAX 03ep (hopmupy-
I0TCS B pe3yabTaTe B3aHMOAEHCTBHSA LIHPOKOro Kpyra (akTopos.
B uncsae GuoTHueckHX (aKTOpPOB: COCTAB H XapakTep PasBHTHS JHA-
TOMeH B nJaHKTOHe W GeHToce, TpaHc(OpMallHA cocTaBa AHATOMEH
GHTONNAHKTOHA B MpoLecce OCa)/eHHs, CBA3aHHAA C Npoueccamu
BbleJlaHHA M PACTBOPEHHS CTBOPOK; PAa3HOC JAHATOMEH TJIAHKTOHA
H GeHTOCA MO AKBATOPHH MO BJIHSIHHEM BOAHO-AHHAMHYECKOH aKTHB-
HoctH. K aGuoTHueckuM (aktopam OTHOCATCA CTPOEHHE O03epHOW
KOT/JOBHHBI H JIMHHAMHKA BOJIHBIX Macc, BAHAIONIHE HA MPOIECT 0CakK-
JIHHA CTBOPOK AuaToMell; o6uiuii XapakTep OCAJAKOHAKOMIECHHA HA
PasJMUHbIX YYacTKax AHa 03€p H NepeoT0KeHHe 0CalKOB; CKOPOCTb
0CaKOHAKOMJIeHHS.

He Bce anatomeu, BCTpeyakuiHecs B NOBEPXHOCTHOM CJ10€ JIOHHbIX
OTNIOXKEHHI 03€p, NPHHAAIEKAT K HX COBPEMEeHHO# ¢aope: B ocaakax
HEKOTOPbIX COBPEMEHHBIX 03D eIHHHUHO MOMaAaloTCs CTBOPKH MOp-
CKHX AHaToMedi (mMe3zorano6os u 3yrajao6os). Ha teppuropun Cesepo-
3anana CCCP npoueccot e AHHKOBOH 3K3apallii B NOCAEHION J€1HH-
KOBYIO 310Xy, @ Takxe pa3MblB 0Ca/AKOB [PHBEJIH K paspyuieHHIo
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MOPCKHX OCA/IOYHBIX TOMUL MOCJACAHEr0 MEXKJeAHHKOBLS, Pa3HOCY
GOJIbIIOrO KOMHYECTBA MOPCKHX AHATOMEH M WX MePEOTIOKEHHIO,
MHorne nccse0BaTenn Ha OCHOBAHHH TAKHX HAXOLOK Ae4H BbIBO/I
O TIPOHHKHOBEHHH MODPCKHX BOJ Ha TEPPHTOPHH, JexKallHe Bbille
YpOBHe# Mopckux craanit Baatuku (Mélder, 1943: Jlanbikuna,
1965), x0T Ha IKONOrHUECKYIO HECOBMECTHMOCTb AHATOMEI! B OMHCAH-
HEIX KOMILIeKcax ykasbiBana eute A. Knese-Diinep (Cleve-Euler,
1944) B KpuTHYecKOM pa3zBope paGoOTbI Kapnra Ménbaepa. Ony6an-
KOBaHbl 0630pbl pabor no sroii npobaeme (Ksacos, Bakanoga,
Iasbinosa, 1970; Eronen, 1974). Ananus Haxonok MOPCKHX AHaTOME:
B COCTaBe MpecHOBOAHBIX h1op Ha TeppuTopun Cepepo-3anaga CCCP
i Penno-CKaHaHK M0KA34.1, UTO BCE MOPCKHE AHATOMEH, BCTPEUeHHble
B OTTOKCHHAX MO3AHEr0 MAEACTOLEHA W TOJIOUEHA 3a NpefesamH
PACIPOCTPAHEHHST NMPEGOPeaNTbHOTO HOMBLAHEBOTO M JHTOPHHOBOrO
Mopeii BanTHKH, HAXOASTCS BO BTOPHUHOM 3a€raHuu, Kak Gbl HH 6bit
BEJIHK MPOUEHT MEPeoTNOHKEeHHBIX POPM.

C apyrofi cTOPOHBI, B OCAafKaX CONOHOBATHIX H COMEHBIX o3ep,
KaK W B NPHOPEXKHOI 30He Mopeit, 0GbIMHO NPUCYTCTBYIOT B GOAbLIeM
H/H MEHbLIEM KOJIHYECTBE CTBOPKH MPECHOBOAHBIX AHATOMEN, NPHHO-
CHMBIE BOLaMH [OBEPXHOCTHOTO CTOKA, H TraJo(HAbHBIX AHATOMEH,
P43BHBAIOLLHXCA B ONPECHEHHbIX MPHOPEHHBIX BOLAX, UTO HEOBXOLHMO
YUHTBLIBATL TPH NMaJe0JHMHOJIOMHYECKHX PEKOHCTPYKLHAX.

JIHaToMOBbIe KOMIIEKCH B OTJIOKEHHSX KPYMHBIX T1y6OKOBOLHbBIX
CTPaTHQHUHPOBAHHBIX O3ep, TakuX Kak Jlagoxckoe u OuexcKoe,
OTPaxaioT HHTErpajbHYl0 KAPTHHY paclpeneseHnsi B 03epax pasjiuy-
HbIX BOJIHBIX MacC € HX CMeUHPHUECKHM COCTABOM (HTOMNIAHKTOHA.
JlnaTomoBble KOMMNJIEKCH TOHHBIX OT/J0MKEHHil rayGoOKOBOAHBIX paio-
HOB PA3HYAIOTCA HE TOJIBKO N0 COCTABY 1OMHHHPYIOULHX M/1aHKTOHHBIX
AHATOMEH, HO H MO CTEMeHH Y4acTHSI B HHX JHTOPAJbHBIX AHATOMER
Bentoca.

B osepax, ans kotopeix B JeTHHil NEePHOI XapakTepHO COCTOAHHE
FOMOTEPMHH, NpPOLECChl OCAJAKOHAKOTIEHHS JIHIIb OTYACTH CBS3aHbBI
€O CTPOEHHEM O3€PHDbIX KOTJIOBHH, a B 60JblIel cTenenn o6yCcaoB/eHbl
0COGEHHOCTSAIMH BOAHON AHHAMHKH. COCTAB AHATOMOBBIX KOMIJIEKCOB
B MX OCAalKaX OTJIHYaeTCs GOJbLIOH 0AHOPOAHOCTbIO. CTBOPKH AHa-
TOMEH KOHUEHTPHPYIOTCH B HIOBBIX TOJILLAX HeHTPaJNbHbIX YacTeii o3ep,
rlle BOJAHAasl JIHHAMHKA He CTOJb AKTHBHA.

Takim 06pasom, xapakTep NHATOMOBHIX KOMIIEKCOB M UHCTEH-
HOCTb J1HAaTOMEH B oOcCajKax SBASIOTCH NOKA3aTeJfIMH He TOJBLKO
IPOAYKTHBHOCTH BOAOPOC/EBbIX COOGLIECTB, HO H BOAHO-AHHAMMH-
HECKHX NpOLECCOB B 03epax H CBA3AHHBIX € HUMH ocoGeHHOCTell
OCaIKOHAKOMJIeHHS.

B HeGonbunx ray6okux CTPATH(HHUHPOBAHHBIX 03€pax CejHMeH-
Tauusi GOMBbLIHHCTBA NPOAYUHPYEMBIX B HHX AMATOMEN [M1aHKTOHA
H OG€HTOCa NPOHCXOAMT in situ, MOSTOMY nake Ha HeBGOJbLIHX pac-
CTOAHHMAX LHATOMOBbIE KOMMJIEKCHl B OTJIOKEHHSAX CYLIECTBEHHO pa3-
AHYAIOTCA N0 COCTABY, KOTOPBIH 3aBHCHT OT MECTHbIX (aKTOPOB —
CTPOEHHA NOHHOrO pesbeda, HAMHUHA 3apociell MaKPODHTOB M p.

CocTaB 1MAaTOMOBBIX KOMMJEKCOB B 0CauKax 03€p Mo3BoJsier
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CYAUTD O MpOLeccax 3BTPOPHPOBAHHSA, TPOHCXOAFAULHX B HUX HE TOJIbKO
MOA BO3ACHCTBHEM MPHPOAHBIX, HO H AHTPOMOTEHHBIX (AKTOPOB.

[TaneoNMMHOJIOTHYECKHE HCCJIeL0BAHUS C TMPHMEHEHHWEM MeTo.1d
AMATOMOBOTO aHAJH3a CELYeT MPpeaBapATh HCCIeNOBAHHAMH COCTABA
# 0coBeHHOCTel CTPOCHHS 1HATOMOBBIX KOMIIIEKCOB, (POPMHUPYIOULHXCA
B COBPEMEHHbIX OCaZKax 03ep.

C6op maTtepuaaosn. Jlaa wu3yyeHus BHIAOBOrO COCTaBa
¥ KOJHUECTBEHHOrO HAKOMJIeHHSl 1HAaTOMeH B MOBEPXHOCTHBIX OCaAKaX
[ipH TIAHHPOBAHWM CETKH cTaHuuii or6opa npo6 Ha O3epe YuHTLI-
pailoTcsi MopdoMeTpHUYeCKHe O0COGEHHOCTH 03€pPHOH KOTJOBHHBI pac-
npenejeHHe rayOHH, OuepTaHHA W H3PE3aHHOCTD GeperoBOl JHHHH,
pPACIOJI0KEHHE YCTheB OCHOBHBIX [PHTOKOB, a TAKJKe XapaKTep LOHHbIX
OTJIOKEHUII M BOJHO-IHHAMHYECKHE MPOIECCHl B BOAHOI Tose. Pas-
pe3bl nepeceKkaioT 03epo MOMNepeK, MeprneHAHKYIAPHO ero MpOAO0JABHOH
ocu. CTaHuKK Ha pa3pe3ax HAMeYalTCA Ha PABHOM DACCTOAHUH APVT
OT ApYyra, a B MaJblXx 03epax — Mo paspesy, nepecekawllemy Bee
VPOBHH 03epHOH KOTJIOBHHBI (pHC. 14).

Ipu oT6ope 06pa3iOB MOBEPXHOCTHBIX OTJIOKEHHH HCTIONb3YIOTCH
AHOuUepnaTteJqM pas3dHuHbIX cHcTeM, JoT BoponkoBa u cTpaTtomerp
MMepduavena. [list aHanu3a oTGHpaeTcs BEPXHHM KHIAKHH HEKOHCOJIH-
JIHPOBAHHBIA CJA0H 0Ocanka, Ha3bIBAEMbIH HAWJKOM, HAH TNeJOTEHOM:
ec/lH MOLIHOCTL HAWJIKa Maja, TO HauJoK OTOHpaeTcsi UeNHKOM,
ecau Gosee 3HauuTenbHa (6oaee 0.5 cm), TO N5 H3YUEHHA COBPEMEH-
HO# (opbl OTGMpaeTCsi ero BepxHHH cioi. [lasi moayueHHs KOJOHOK
JOHHBIX OTJIOXKEHHII Ha rYBOKHX 03epax HCToab3yloTca TPYOKH pas-
JHYHBIX KOHCTPYKIIHH. ;

O6pa6oTKa AJHHHBIX TPYHTOBBIX KOJIOHOK Ha 1HATOMOBBIH aHaju3
BecbMa TPYyJ10eMKa. JTO JefaeT BaxkHbIM BONPOC BbIGOpa MYyHKTA
B3ATHA KOJOHOK. Penpe3eHTaTHBHbIMH LSl MaJ€0JHMHONOTHUEKHX
nesiell ABJASIOTCH KOJOHKH, KOTOpble NMPOULIH NOJHBIH MpOoduIb roJo-
LLEHOBLIX M TO31HEN/efiCTOLEHOBBIX O3€PHBIX OT/JOMEHHH, mnpenmy-
LLeCTBEHHO B r/yOOKOBOJHOH 06/1aCTH 03€p.

O6pa3upl Ha AMATOMOBbLI aHA/JH3 H3 HJIOBOH TOJIIH KOJOHOK
caenyet oT6UpaTh 6e3 MPOMYCKOB: KOJOHKA paspe3aercs Ha OTPE3KH
nauHoi ot | 10 2.5 cm; 6onee 1peBHHE OCAKH, NPeCTABJCHHbIE B 03€-
pax rYMHIHOM 30Hbl FOMOT@HHBIMH TJIHHAMH, Pa31eNsIoTCA Ha OTPE3KH
B 25—5 cM, 4 B JIEHTOYHBIX TJIHHAX MOLLHOCTb OTPE3KOB JAOXOIHT
10 5—20 cM B 3aBHCHMOCTH OT LIHPHHBI JeHT (puc. 15). B mepuox
GOPMHPOBAHHS JNEHTOYHbIX TJHH TEPPHIeHHbIH CHOC B 03epa Gbl
OUYeHb BeJHK — TOJUIHHA TOAHYHON Mapbl JEHT C/y4ajock JOCTHrana
5—8 mm, kak, Hanpumep, B [ToBeHeukom 3anuBe OHEKCKOro o3epa,
rae Bpems popMmupoBanus 20-CaHTHMETPOBOrO C/10A OCAKOB COCTAB-
asier medee 50 JeT, 2 HACHIUIEHHOCTh HX JHATOMEAMH OYeHb MaJa,
Tak uTO NpH 06OrallleHHH B TMpemnapaTax COAEPKUTCA Malo CTBOPOK.
ToauwMHa oTOUpaeMbiX CJI0EB JIMKTYETCsi, TakWiM 006pasom, pa3HbiM
TemMnoM cefanmenTaunnd. B o3zepax ¢ BbICOKHM TEMIIOM CEIHMEHTAllHH
WI0B, rae ux o6uias MouHocTh gocturaer 5—10 M 1 Gosee, TOMUHHA
CJ10eB MOXeT ObiTh yBeaWueHa 1o 3—6 cm.

Oco6asi MeTOIHKA NPUMEHsIeTCs A5 B3ATHs 06pa3iios OTJIOXKEeHHH
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Puc. 14. Cogepxanue 14aToMell B TOBEPXHOCTHOM CJI0€ JJOHHBIX OT/IOKEeHHH 03. Boabwoil
Kucerau (IOxubi ¥pan).

a—G — cxema o3epa c npopuiem orGopa 06pa3ios, 8 — ofllee CoAepKanne CTBOPOK AHATOMET

Ha CTAHUHAX OTGOpa; /—16 — YHCAEHHOCTb MACCOBHIX BHAOB AHaToMed ([ — Fragilaria bre-

vistriata, 2 — F. pinnata, 3 — F. lapponica, 4 — Cyclotella bodanica, 5 — C. comia, 6 —

C. operculata, 7 — C. operculata var. unipunctata, 8 — Mastogloia smithii var. lacustris,

9 — Navicula scutelloides, 10 — Epithemia argus, 11 — Paralia arenaria, 12 — Gomphonema

acuminatum, 13 — G. intricatum var. pumilum, 14 — Fragilaria construens, 15 — F. con-
struens var. venter, 16 — Amphora ovalis var. libyca).

C leJbl0 H3YUEHHA aHTponorennoro Bosgedctusa. 50- u 100-canTH-
METPOBble KePHbl BEPXHHX YacTeH KOJOHOK pasfensiioTcs Ha OTpe3KH
anuHoit 1 em. I1pu B3ATHH BEPXHETO €105 XK HAKHX, CHIbHO OGBOIHEH-
HbIX HJIOB CJIEAYET NPHMEHSATb METOLHKY 3aMOpPa’KHBAHHS KOJOHOK
(Merildinen, Huttonen, 1978; Jlaswinosa, Tpudouosa, 1979).
JlabopatoprHnasn o6pab6oTka o6pasuos. [lpu us-
rOTOBJIEHHH TpEnapaTtoB Be/JHYMHA HABECKH IJf TeXHHUeCKOoH o06-
pa6oTku coctaBasier 5—10 r BO3AYUIHO-CYXOro OCaNKa H3 TJIHHHCTHIX
06paslUoB H NeckoB W 2—4 r — K3 Wa0B. MeToaHKa TeXHHYECKOH
06paboTKH 06pa3uos nogpo6GHo onHcana B autepatype (JIHaToMoBbli
ananus, 1949). KoauuecTBenHblit BapuaHT MeTOAHWKH paspa6oTaH
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- [Ae @ — YHca0 CTBOPOK B | r ocamka, b — pasbasaenwe, ma, ¢ —
YHCJI0 PANOB, d — YHCJAO MoOJeH B PALY, € — UHCAO MPOCYHTAHHBIX
CTBOPOK, [ — HaBecka, r, § — o6beM KamaH, M, h — Yyucao npocMOT-
PeHHBIX MoJael 3peHus.

[Ipn ucnonb3oBanuK KOJIHYECTBEHHOH METOAHKH A5 BHIABAEHHS
POIH OT/ENBHBIX BHI0B H COCTABA LIOMHHHPYIOULHX KOMIJIEKCOB PEKO-
MEHAYETCH CJeaylollee MojapasjieseHHe AHaTOMeH: elHHHYHble
(CTBOPKH KOTOpBIX COCTABASIOT B Ocaakax menee | % obuieil uncaeH-
HOCTH 1HaToMei); oGbiunbie (0T 1 20 5% CTBOPOK); MaccoBbie
(6onee 59, cTBOPOK); AOMHHAHTAMH SIBASIOTCH NHATOMEH, COCTaB-
JAfomHe B ocaakax Gosaee 109% cTBopok, cy6rOMHHAHTAMH —
or 5 10 10%.

PeayabTaTe 1HAaTOMOBOTO aHaJaH3a TOAU AOHHBIX
OT/IOKEHHH 03ep NMPeACTaBAAITCH B BHIAE OMHCAHMS
cocTaBa AHATOMOBB X KOMMNJEKCOB H HX KOJHYECTBEH-
HOM 3KOJIOTHUECKOH XapaKTePHCTHKH AN KaXKJAOr0 W3 TFOPH3OHTOB,
BbIIEJIEHHBIX MO H3MEHEHHSAM B COCTaBe NOMHHAHTOB C YUYETOM CO-
OTHOLIEHHSI CYMMAPHOTO YHC/Id CTBOPOK JHATOMEH Pa3jHUYHBIX IKO-
JIOTHYECKHX TPYNM, H HAJIOCTPHPYIOTCHA THATOMOBHB MH
Awarpammanu [Ipn nocTpoenun AnarpamMm NpUBOAATCA NaHHblE
M0 CYMMapHOMY COAEepPXKAHHIO CTBOPOK auaTomedi B | r BoaayurHo-
CYXOro ocajka B Kax/J10M H3 HCCJIELOBAHHBIX FOPH3OHTOB OTJOMKEHHIl
H MO COJEPKAHHIO CTBOPOK KaXK/A0ro BHECEHHOrO B AHArpamMmy BHIa
(puc. 16). Caeayer ykasniBaTh KOJHYECTBO CTBOPOK KaxJ10ro BH/a,
a HE MPOUEHTHbIE HX COOTHOWIEHHA, KOTOPHIE B C/yyae HeGOJbILOrO
BH0BOTO pa3sHoOGpasks AHaTOMeil 1al0T HCKAMEHHYIO KapTHHY 3KO-
JIOTHYECKOro COCTaBa JHATOMOBBIX KOMILIEKCOB.

Conepxanne nnatomeil no paspesy MHOraa pasiHyaeTcs Ha ABA
HIH 1a)Ke TpH MOpfdKa, YTO yCa0XKHAeT BoiGop macwTtaba. B takoii
CHTYallHH MOXKHO HCNONb30BaTh 1ABa pasHbiXx maciwtaba, caesaas
B qHarpamme paspeie (puc. 16).

[TpouenTHbie COOTHOWIEHHS! HCMOAB3YIOTCA B AHArpaMmax Aas
IKOJIOTHUYECKOH XapaKTePHCTHKH IHATOMOBBLIX KOMILIEKCOB N0 pa3pesy
OTJIOXKEHHH, KOrla BaKHO MOKa3aTbh H3MEHEHHS B COOTHOLIEHHH CTBO-
POK nnaTOMeil MAaHKTOHA W Genrtoca, AHaToMeil pasinuHOi rano6-
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HOCTH HJH auuaodHIbHOCTH, pasJiHyHOro reorpaduueckoro pacnpo-
CTPAHEHHS.

JIns OLEHKH MPOLECcCOB IBTPOGHUPOBAHUS H AHTPOMOTEHHOTO BO3-
NeHCTBHSA Ha oO3epa Ha JAMarpaMmax OTMeyaeTcsl MOSBJACHHE HJIH
MACCOBOE HAKOMJIEHWe CTBOPOK JHATOMEH, XapaKTepHbIX AJf BOLO-
eMOoB 6oJiee BBICOKOH CTa/IHH 3BTPOMHPOBAHKHA, HATIPUMED YBeJHUeHHe
YUCJAEHHOCTH Me30TPO(gHLIX BHIOB B OCaiKax BOJ0eMa, rjie pasee
npeo6aananu onurotpoduble inatoMed. Ha HavanbHbix cTaansax npo-
1leCC 3arpsA3HeHHs OJHTOTPO(HBIX M Me30TPOodHLIX 03e¢p 0OBIYHO
nposipasieTcsi Kak npoiece aprpoduposanna (Poccoaumo, 1977).
Ha 3ToM OCHOBaHMH Npe/loxKeHa olleHKa 3BTPOMHPOBAHHA MO MOKA34a-
TeasiM canpobHOCTH AHATOMOBBEIX KommiekcoB ([laBbiposa, 1985)
¢ wHcrosb3oBaHHem Metoaa [laHtTne—DBykka, pekomMeH0BaHHOrO
B «YHHGMHIHPOBAHHLIX METOLAX HCCIe/IOBAHKS KauecTBa BoA» (1977)
u B Apyrux pykosojactax (Sladetkova, Sladetek, 1964; Sladelek,
1969, 1976; Makpyuiun, 1974). [TokasaTtenu canpo6HOCTH BbIUHC/IA-
I0TCS sl HATOMOBBIX KOMIJIEKCOB M3 BEDXHHX YAaCTeH TPYHTOBbIX
KOJIOHOK TpH aeTajabHoM (depe3 | em) nocnoiinom or6ope npob (puc. 17).

[1pu H3YUYEHHH AHTPOMOTEHHLIX H3AMEHEHHH B KOJIOHKAX OTJOMXKECHHH
03ep HenoabaylTes Takxke uujekchl Crokuepa (Stockner, 1971);
B JIHATOMOBBIX KOMIIJIEKCAX BbIYHC/IACTCH COOTHOLIEHHE MeX Iy CTBOP-
KAMH MJAHKTOHHBIX OGECHIOBHBLIX H LEHTpHYecKHX auaTtomed (A/C).
Jlaf ycTaHOBACHHA HHTEHCHBHOCTH 3BTPOMHUPOBAHHA CJejlyeT pac-
CYHTATL COAEPMKAHHE CTBOPOK B KOJOHKE JUIMHOH 5 CM H ILIollalbio
1 cm? (Stockner, 1975) W pasaenuTb €ro Ha KOJHYECTBO CTBOPOK
IMaToMeil, ocefalolIMX B TeueHHe roaa M3 muaaHktoHa (Battarbee,
1973); B pesyabTare ypaeTcs OMPeAeJHTb YHCJ0 JeT, norpeboBas-
wieecs jas o6pa3oBaHUA CJAOS B 5 €M W OLEHMTb CKOPOCTh OCalKO-
HakonaeHus. Ha auarpaMmy MOXHO HAaHECTH TaKxe H3MEHEHHHA Mpo-
LICHTHOTO COJEpP)KaHHSI B OTJOXEHHSX CTBOPOK JHATOMeH KCeHO- H
onurocanpo6oB, o6uTaTeseil YHCTHIX BOJA, H AHaToMed - H a-me30-
canpoGoB U nosaucanpo6oB.

[TprMeHeHHe BCeX ITHX MOAX00B IEeJaeT BO3MOMKHbIM 110 JIAHHBIM
AHATOMOBOTO AHAJH3a BOCCTAHOBHTL 3TAlbl PA3BHTHA 03€PHBIX KO-
CHCTEM M MX OCHOBHbBIE YEPTbl B VCJOBHAX H3MeHAKLIeHicA MPHPOAHO-
KJAUMaTHYecKOH O06CTAHOBKH, BOCCO3/aTh YPOBEHb H TYOHHY, BEJIH-
uuny pH, cTenedb MUHepa/sH3alUHH, XapakTep pasBHUTHs (HTONIAHK-
ToHa W duToGeHToca H YpOoBeHb TPOMHOCTH B PA3IHUYHBIC TIEPHOLbI
MO30HE- W MOC/]Ae/e/lHHKOBOH HCTOPHH 03ep.

JlMaToOMOBbBIH aHaJH3 JOHHbIX OTNOKEHHH 03ep MOo3BOJSET YCTAHO-
BUTb BpeMsi Haua/jla H3MEeHeHHH O3epPHBIX IKOCHCTEM M0jL BJAHAHHEM
AHTPOMOreHHbIX H3MEHeHHH 03ep 1 HX BOLOCOOPOB, NOKA3aTh CKOPOCTh
W HAMpaBJeHHOCTh aHTPOMOreHHOTO BO3IEHCTBHS.

Puc. 15. JluatomoBasi [AMarpaMma KOJOHKH JIOHHbIX oTjoxenH# o3, Ky6enckoro.

| — JCHTOUHBIE TAHHB; 2 — rOMOreHHble rAuHb;, 3 — wibl, 4 — necku; 5—7 — anatomen (5 —
nAaHKTOHHbIe, 6 — o6pacTankii, 7 — AOHHBIE).
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Puc. 16. Jluatomosast aua-
rpaMMma KOJOHKH JOHHBIX
OTAOKeHHH 03. DBoabmoi
Kuceray (IOxuwmit ¥Ypan).

I — neckn; 2 — roMoreHubie
TAHHLLG 8 — HAb; 4 — u3BecT-
KOBHCTbl€ HJbl; § — Habl ¢ pa-
CTHTEJbHBIMH OCTaTKaMu; 6 —
PAKYUIHAKOBbIE WAb; 7 — op-
raHorenHsle Habl; 8— [0 —
Anatomed (8 — HuaHpdepen-
Tol, 9 — ranodpuas, 10 — ra-
A0po6ul) .
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Puc. 17. [lnaToMOBas AHATPAMMA KOJOHKH IOHHBIX OT/IOKEHHH CopTaBa/nbCKOTro 3a/1HBa
Jlajoxckoro osepa.

XapoBbie BOLOPOCIH

B o3epHBIX OTJOXKEHHSX (B TOM 4YHCJ€e B CaMbiX APeBHHX)
4acTO BCTPeYaloTCs OCTATKH XapoBbiX Boaopoceil. M3BecTHble ¢ KOHUA
CHJIYPa, OHH MPOLIIH ANHTENbHYI0 HCTOPHIO PAa3BHTHS — OT MOSB/ICHHS
W paciBeTa 10 BbIMHPAHHA LebiX cemeAcTB. OCHOBHBIE 3TANbI 3BOIO-
IIMH XapOBbIX NMPOTEKajH B O3epax.

XapoBbie BOAOPOCH — 3TO GEHTOCHBIE TONHOCTBIO MOTPYIKEHHDIE
B BOLY 3eJieHble BOAopocaH Bhicotoit ot 10 10 50 cm; oTae/bHbIE BHABI
npu 61arONPHATHBIX YCJAOBHAX MOTYT AOCTHraTh BBLICOTHI 1—2 wm.
BHewlHe HAnOMHHAs BOJHbleé PAcCTeHHs — XBOIIH H POTOJHCTHHKH,
OHH OTAHUAIOTCH UJEHHCTO-MYTOBUATHIM CTpoeHHem Taanoma. Ha oc-
HOBHBIX mo6erax (ycaoBHO — cTeb/ifiX) pacnojarawTcs MYTOBKH,
OT KOTOPHIX OTXOAAT GOKOBbie MOGErH TaKXe YJAEHHCTO-MYTOBHA-
TOr0 CTPOEHHs (YCJIOBHO — JIHCTbA). Poct crebaeil BepXyllIeUHbIH,
HeorpaHHYeHHBIf, Y JHCTLEB — Mpee/IbHblH. CTpoeHue JHCTHEB MMO-
BTOpPsieT B MHHHATIOpE CTPOCHHE cre6aefi. Huxuaa uvactb crebis
MepexoAHT B PH3OHAHYIO YACTb TANIOMa, HAXOASLLYIOCH B rPYHTE H
NpeACTaBASIOULYI0 COG0H KOPHEBYIO CHCTEMY. [MpununnuanbHoil pas-
HHUbL B CTPOEHHM cTe6/eBOW M DPH3OMAHOH uacTeit TannomMa HeT.
Oprakbl pa3MHOXKeHHs1 (OOTOHHW M AHTEPHIHH) PacronaraioTcs Ha
BHYTpeHHei cTopoHe aHcTheB. [locae onaoi0TBOPEHHSA Y GOJIbIIHHCTBA
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POJIOB  NMOBEPXHOCTb OOTOHHH, MOKPBLIBASICh [IOTHOH H3BECTKOBOI]
060JI04KOH, npeBpautaeTcs s OOCMOPAHTHH, KOTOPBIH B HCKOMaeMmMoMm
COCTOAHHH Ha3biBACTCA THPOTOHHTOM. ['MPOTOHHTHI COCTOSIT H3 criH-
P41bHO 3aBEPHYTHIX KJeTOK. Cpean naneosoiicKHX M Me3030HCcKHX
XapoHTOB UIHPOKO pacipoctpanensl cemeiictBa (Trochiliscaclae,
Clavatoraceae), y KOTOPBIX THPOrOHHTBI MOKPLITH 0COGO0I NOMONHH-
TeJAbHOH HAPYKHOH 060/10YKOI, HAa3bIBAEMO]i YTPHKYJI0M. ['HporouuTl
H YTPHKY.IbI HMeIOT pa3mepsl oT 0.25 1o 1.5 MM. POCCHAH30BaHHME
CTe6/IH XapoBbiX BOAOPOCIEH Ype3Bbiuaiino XPYIKHE H nocjie OTMHpa-
HHS JIETKO paspywaiotesi, o6pa3ys H3BeCTKOBbIH Hi. B OPEBHHX OT-
JIOKEHHSIX CTeO/IH XapoBBIX BOAOPOCICH HAXOASTCS penko.

B ocHoBy cucremaruku APEBHHX H COBPEMEHHbIX XapOBLIX BO0-
pocieil MOMOKEHb Pa3NHUHBIE 30eMEeHTDI CTPOEHHSA: CHCTEMAaTHKA
APCBHHX OCHOBaHa Ha CTPOCHHH DPENPOAYKTHBHBIX Opra’os (rupo-
FOHHTOB H YTPHKYJ), 8 COBPEM@HHBIX — Ha CTPOEHHH TANIOMA (Mac-
708, 1956; Tanep6ax, Kpacasuna, 1983: Horn of Ratzien, 1954).

OcTtatkn ApeBHHX xapoBbix BOAOpOC/EH BCTPEYAIOTESI B KPaCHO-
UBETHBIX, 3€/I€HOUBETHBIX H MECTPOLBETHBIX IHHAX ¢ H3BECTKOBLIMH
CTAXKCHHAMH WIIH NPOCJOAMH H3BecTHAKOB. HauGoabuike cKonienus
COCPENOTOYCHB OGLIMHO B IIHHAX MO NPOCJOSAMH H3BECTHAKOR H B ca-
MHX H3BeCcTHAKaX. Pexe ocratku xaposbix Bo/lOpocaeli BeTpeyaioTes
B TJIMHHCTBIX a/IeBPHTAX 03€PHOTO reHesnca. B riMHHCTHIX nmeckax
HX HaxXolsAT PeAKO H OGBLIYHO B AJJOXTOHHOM 3aX0OPOHEHHH.

IpeBune xaposble BOJIOPOC/IH MOTYT ObITb HAWH1EHBl B €CTECTBEH-
HbIX OGHAXKEHHAX, B KepHe GYPOBbIX CKBAKHH H B JOHHBIX OTJIOKEHHAX
CoBpeMeHHbIX o3ep. Chavana or6upalorcs npoGHble obpasubl Ha
HHIKHEM H BEDXHEM KOHTAKTaX CJ0S H U3 ero cepenuHsl. Ilpu Goabuioi
MOWHOCTH OJHOOGPE3HBIX OTJI0MKEHHUI 0T6Op 06pasIoB NPOH3BOAHTCS
depes uutepaabl B 0.5—1 m. Ecau B cnoe O06HaPYKEeHbl 0CTATKH
XapoBblX BOLOPOCAEH, TO JONOJHHTE bHbIE 06pasusl cjeayer oT6HpaTh
10 MPOCTHPAHHIO CNOA H, KPOME TOro, BBEPX H BHH3 N0 paspesy ot
MECTA HAXO0XIEHHA OCTATKOB Xapodutos. Ecau XdpOBble BOJOPOCIH
BCTPEHAIOTCH B MIOTHHIX MOPOAAX (M3BEeCTHsKAaX, Meprejsix M ap.),
TO uX H3yuaior B wanpax (ITospkos, 1966 [laiikun, 1966).

[TpombiBKY 06pa3sios PBIXTBIX MOPOA OGLIYHO NPOH3BOAAT B MOJE-
BbIX YCJOBHAX, HO €CAH THPOTOHHTBI XapoBbiX BOAOpOC]EH OYeHb
XpynKHe, ee cjelyeT NPOBOAHTH B nabopatopubix yeaosuax. IMpex-
BapuTeibHO 06pa3silbl HeoBXOMHMO XOpouio BbICYUIMTb, TOrga OHH
XOpOLIO Pa3mMOKalOT B BOJE H He 06PA3YIOT MMIHHHCTOTO KOMKA. O6pa-
3€1L MOMELLAIOT B Ta3HK ¢ BOLOI, pasMelruBaior, B36aaTeIBAIOT H, 1aB
OTCTOATLCS B TeueHHe 4—05 CeKyHa, BOAY ¢ rJIHHHCTBHIMH YacTHILAMH
OCTOpOXHO causaloT. Tak nostopsietcs no Tex nop, noka Bce TOHKHE
TIHHHCTBIE YaCTHUBI He YHAYT ¢ BOAOH, M Boaa NMpH B30aAThHIBAHHH
o6pasua 6yler 0cTaBaThesi CBETIO. OcraBuiniics o1 npombiBKkH oca-
AOK BLICYUIHBAETCH W MOMEIIAETCA B GyMaXHblil NaKer.

OtMmbiTbie 06pa3upl MPOCMATPHBAIOTCA 104 GHHOKYAAPHbBIM MHKpO-
ckonom (MBC-1 wan MBC-2) ua CTEKJIE, Da3/leJIeHHOM Ha KJEeTKH
co cropouoii B | em. [Mocnenosatenbho TPOCMAaTpHBaeTCs Bech o6paselr
H M3 HEr0 KHCTOYKOH OTGHpaIOTCS XapoBbie BOLOPOC/IH H BCe Apyrue
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MaJeOHTONOTHUECKHE OCTAaTKH. XapoBble BONOPOCAH MOMEILANTCA
B Kamepbl PpaHka.

[TpucTynas K H3yUeHUID CTPOEHHUS THPOTOHUTOB, YTPHKYJ M cTeGaed
XapoBblX BOLOPOCJEH, HX MOJA GHHOKYJSAPOM OUHLIAIOT OT MOPOJLb,
HHOTJ1a [OMellaloT Ha KOPOTKOe BpeMs B cJaabblii pacTBOpP COJIAHOM
KHCJIOTHI JLIS PACTBOPEHHA JHIIHed KapOoHaTHOH nmopoabl. [lpu stom
HYAHO MOCTOAHHO HabJ/101aTh 34 PaCTBOPEHHeM, UTOObl He MOTepHATb
000/7104KY YTPHKYJa WM THPOTOHMTA. 3ateM 0GBEKT MNPOMbBIBAIOT
B BOIE, MOMELLAIOT B c1abbLlif pacTBOP UIEJOYH M OTSITh MPOMBIBAIOT
B Boje. OuMlueHHble O6DBEKTbl XapOBbIX BOJNOPOCTEH noMeulawT A1
OKPALIWBAHHA B CIMPTOBOH PACTBOP TYLIHW, JYyULle CHHEr0 WJIH 3eje-
Horo usera. Ecan o6bekT HyxkHO cororpadupoBaTh, €ro OMLLIAIOT
B ILIMY FOPSILLEro Maruusi, Tak 4robbl Becb OH GbLJ MOKPLIT TOHKHM
H PABHOMEPHBIM cJ0eM MardHus. JIid H3yueHust BHYTPEHHErO CTPOEHHS
THPOrOHMTOB Je/aloT MPOoAOJbHBIe cpe3bl. B nocaennee Bpemsi jias
M3Y4EHHA CTPOEHHH THPOTOHHTOB CTAJH MNPHMEHSTb CKaHUPYIOLIHH
MHKPOCKOTI.

XapoBble BOLOPOCH XaPAKTEPHBI JIJI51 BHYTPHKOHTHHEHTAJBHBIX
BOJOEMOB — 03€p, JiaryH, MPyAOB, PeYHbIX cTapHil, pek, kauas. Oun
pacnpocTpaHeHbl B laTyHaXx, Te COJIeHOCTb MOPCKHX BOJ NMOHHIKEHA 3a
CYET MPHTOKA MPECHBIX BOA. B THNMUHO MOpPCKHX YCJOBHAX XapoBble
HE BCTPEYHAKITCH. IManeoskonoruueckue HCCJEe10BaAHHA KOMINVIEKCOB
XapoBbLIX BOAGPOC/CH MO3BOJNAKT YCTAHABAHBATD THIb! JIPEBHHX KOH-
THHEHTAJbHBIX BOJOCMOB H CpPelH HHX paclno3HaBaTh APCBHHE o3epa.

HM3ayuenue 3TanoB pa3BUTHS M CMeHbl KOMILIEKCOB BO BPEMEHH
MO3BOJIAeT YCTAHABJAHBATE Me0JIOrH4eCcKoe BpeMs 06p33053HHﬂ H 1JIH-
TeJBHOCTh CYLIECTBOBAHHSA JAPeBHHX o03ep. Buusinue xapoBbix BoJO-
pocieil Ha OHOJOrHUECKOe COCTOSIHHE 03P BecbMa 3HAYMTEJLHO,
ocofeHHO B TeX ciayuasix, Koria OHH 06pasyioT CIJIOUIHbIE 3apOC/H.
[TpucyTeTBHe XapoBbIX BOLOPOC/EH B 03epaX CBA3AHO C MOBLILIEHHOH
KapOOHATHOCTDLIO BOJ. AlCOpOHPYS H3 BOIbI PACTBOPEHHbIE COJIH KaJlb-
UM, OHH HAKANJIMBAIOT HX, a MocjJe OTMHPAHHA NepeBoadT B OCA0K.
[Ton 3apocasimu XapoBLIX BOAOPOC/IEH 06PA3YIOTCH H3BECTKOBLIC HJLL.
B apesHux otnoxenusax oHn 06pazoBadH TOJMIIH MOPOJ, HA3HIBAEMbIX
XapaunTamH. 3T0 H3BECTKOBLIE [VIHHBI, H3BECTHAKH, MEPTEIH ¢ 0OHIL-
HLIMH OCTaTKaMH XapoBbix Bojopocaell. MOULHOCTD 3THX OTJ0MXKEHH
NOCTHTAeT HECKOJbKHX [IeCATKOB MeTpoB. Takue Moponbl H3BECTHDI
B paunem meny Cpenuneit Aauu, B naseorede u Heorexe Bocrtounoro
Kasaxcrana, B ueTBepTHUHLIX OTJAOMKeHUAX [IpHamypbs.

[To oTHOWIEHHIO K COJEHOCTH BCe BHABI XapoOBLIX BOAOpOC/Ei je-
JASITCA Ha TPH FPYMNbI: OAHH — 3BPHTA/NHHHbIE, IPYTHE NPOH3PACTAIOT
TOJILKO B [PeCHbIX BOAAX, TPETbH — B COJOHOBATHIX Bogax. HauBonb-
IIero pasBuUTHs XapoMHTLl JOCTHTAT B Me30TPO(HBIX 03epax, rje
OHH 06pasylT MOULHbIE 3apOCAH; B OJHIOTPOGHBIX BCTPEYAOTCS
peiKko, a B 3BTPOPHBIX U AHCTPOGMHBIX HX OOBLIYHO HET COBCEM.

XapoBble BOJOPOCAH MPOH3PACTAIOT NPEHMYULECTBEHHO HA MATKHX
MJIMCTBIX TPYHTAX, PeXKe Ha NecuaHblX H KAMEHHCTBIX (Ha H3BECTKOBBIX
raJibkax), NpearnovyuTas paccegasiTbCs B CHOKOHHBIX, 3alLHILEHHBIX OT
CHJIBHOTO BOJIHEHHA YYacCTKax O03€pHOH JHTOPalH, HO BCTpeuaroTcs

10 3akaa 609 145



H B pycaax Herny60KHX pek. OHH 06bIUHO 3aHHMAIOT riyOHHBI OT ypesa
BOABI 110 3.5 M, HO NPH GOIBLWIOH NPO3IPAYHOCTH BOAB H OCBEILEHHOCTH
MOTYT KHTb Ha ray6Guue 10 30 M (03. Heewik-Kyas). as XapoBbiX
Han6osnee GAaroNpPUATHB YHCTHIE BOABI C YMEPEHHOI TemMnepaTypos,
OAHAKO CYUIeCTBYIOT SBpHTepMHble Buabl (Hara [ragilis), kotopbie
BCTpeuaioTcs H Ha ceBepe Hoperuu, H B ropsunx ucrounukax Measo-
veToHckoro napka B CLIA.

CoBpemenHbIe H 1PEBHHE BHbI XaPOBbIX BOLOpOCAeii HMEIOT WHPO-
Koe reorpaguueckoe pacnpoctpanenue. OLHH U TOT Ke BHA BCTpe-
HA€TCA B SKONOTHYECKH CXOAHBIX, HO YAAJEeHHbIX APYr OT apyra
BOl0O€MaXx, pacnoJioKeHHbIX B OfHON KJHMAaTHUYECKOH 30He., Hayuenne
reorpagH4yeckoro pacnpocTpaHeHHsi KOMIJIEKCOB BHIOB APeBHHX Xa-
POBLIX BOAOpOCJIEH NaeT BO3MOXHOCTb COMOCTABJIATH O3€pHBle OT-
JIOKEHHA ynaneHHolX pernoHos. [lo pacnpoctpanennio ocraTkos
XapOBbIX BOLOPOC/eH MOKHO CYAHTb O pa3Mepax H OuYepTaHHsIX ApeB-
HHX 03ep. B OT/IOXKEHHSAX KPYMHBIX 03€p OHH MOTYT 6bITH MPOC/eIKEHbI
Ha 3HAYHTE/bHbIE PACCTOAHHA, @ B OTJIOMEHHSX MAaJbiX BOLOEMOB
OCTATKH Xapo(HTOB BCTPEYAIOTCH JHH3OBHAHBIMH MPOCAOSMH.

Ilannbie mo xaposbimM Bogopocasim BrepBbie GblIH MMPHMEHEHbI
AJA NaJeOHMHOJNOTHYECKHX PEKOHCTPYKUHH B pa6oTax Hucruryra
oseposenennsi AH CCCP (Ksucen-Pomawkuna, 1974, 1975, 1981).

Jpyrue sopopocan

[Tpn u3yuennn neropum osep HapALYy ¢ AHATOMEAMH H Xapo-
BLIMH BaKHOE 3HA4YEHHE HMEIOT H BCE OCTa/IbHbIE OTAE/b BOAOPOCAEi.
[lpeacrasnsier unTepec kak BHAOBOH aHaNH3 OTAENBHO B3ATOro OT-
A€na, TAK M KOMIJIEKCHBIH TPYNMNOBON aHaNW3 OCTATKOB BCeX BOO-
poc/ieli, BCTpeyaeMbiX B 03ePHbIX OTJIOKEHHSX.

MeTon KOHYeCTBEHHOrO KOMMNAEKCHOro rpynnosoro 6HoaHanu3a,
paspaGorauubiii H. B. Kopas (1956, 1960), Bkaouaer nogcyer Makpo-
H MHKPOOCTAaTKOB BCeX rPyni BOAOPOC/eH H 6eCno3BOHOUHBIX KHBOT-
HbiX. «[pynna», no H. B. Kopas, — nouarue we CHCTEMaTHUecKoe,
a 3KoJiorHueckoe. I'pynnoii MoxkeT 6biTh H weablli oTxen BOJOpOC/IEH
(n1MaToMOBbIe, CHHe3eIeHble, 30J10THCTHIe, 3BTJIEHOBbIE, Xe/ITO3e/eHble,
MHPO(HTOBbIE), W Kaacc (Xaposble), u NMOPANOK (XJOPOKOKKOBHIe,
AeCMHAHEBbIE) , H HECKOJBKO MOPSAAKOB B CYMMe (3e/eHbie HHTYaTbIE),
H Aaxe otaenabHbli BHA (Phacotus lenticularis Ehr. us nopsaka
BOJIbBOKCOBBIX BOAOpOC/EH).

Metox rpynnosoro 6Hoananusa no3soaseT TOUHO H TOHKO VJIOBHTb
AaKE HEPE3IKHE H3IMeHeHHs OKpyxaloueid cpeaw. [las Toro yTo6ui
H3IMEHHJ/ICA BHIOBOH COCTAB HaceJeHHs BOAOEMaA, TpeGyloTcs panu-
KaJlbHbI€ H3MEHEHHS BHEIWIHHX YCJAOBHH. A MR TOro 4to6bl B o3sepe
YBETHYHNACH, HATIDHMED, NPOLYKLUHA CHHE3eIeHbIX BOLOPOCEil, HYXHO
TOJILKO HeGOJIbLIOE MOBLIlLIEHHE JAeTHel TEMIMepaTypbl HAH He6oJbllIoe
CHHXXEHHE YDPOBHA BOJOEMa, UYTO CO31d€T YCJAOBHS A/ Jy4uiero
MPOrpeBaHHA ToNWH Boabl. Jlaxe nmpH HeGONBUINX KJAHMATHYECKHX
H THAPOJOTHYECKHX H3MEHEHHSIX B BOLOEMAX NMPOHCXOAHT CMellleHHe
BO BPEMEHH TOLHYHBIX LHKJIOB DPa3BHTHA npeacTaBHTenef rpynn
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OPraHHU3MOB, HaXOAAUWMX Haubosee GJAATONPHUSTHBIE YCAOBUST A5
Pa3MHOKECHHS B pa3iiHiHble CE30HbI Od, YTO HEMEAJEHHO HaXOLHT
CBOE OTpa)K€HHe B COCTABE 3aXOPOHSIEMBbIX OCTATKOB. EcaH 3TH M3-
MEHEHHS!, NpHOGpPeTasi U3 rofa B roj YCTOHYHBBIK, MOBTOPSIOLIHICH
XapaKTep, yCHIHBAIOTCA — B OTJIOKEHHHX MPOH3OHIET CMeHa pPYKoO-
BOASILILEH rPyNMbI,

H3yuenne 1060t oTaenbuo B3siToi TPYNTbl OPTAHH3MOB, XK HBYLLHX
B 03€pax (JHATOMEH, MOJLITIOCKH, OCTPAKOAb H T. N.), MOMeET aarb
Xopoulyio HH$popmMauHio 06 HeTopHH o3epa. OIHAKO B OCafKax nmourw
BCET1a HMEIOTCH CJIOH, B KOTOPBIX HET KAKOH-JTHGO H3 rpynn. [Tosromy
AYHUIE H3yUaTh KoMMJekc pasubiX rpynn. Oco6oe 3HaueHHe HMeeT
aHa/u3 BOJ0pOC/iel O6ILEero cocTaBa, TaK KAK B HEr0 BXOST TPV,
OGHTAIOIIHE B PA3HUYHBIX 3KOJOrHUCCKHX YC/IOBHAX. 3HaHHE CTPyK-
Typbl COOGLIECTB MO3BOJAAET BOCCTAHABIHBATH NpOLIJIOe BOAOEMOB
¢ 60JbLIOH MOJHOTOR H TOYHOCTHIO.

Meton rpynnosoro Guoanannsza naer Bo3aMOMKHOCTE VCTAHABJIH-
BaTb NYTH PAa3BHTHA 03€p B roJOLEHe, PEKOHCTPYHPOBATL HX OGJHK
H YCIOBHA OCAaNKOHAKOMJEHHA HA Pa3HBIX 5Tanax M TeM CAMbIM
YCTAHABAUBATL 3aKOHOMEPHOCTH (hOPMHPOBAHUS canponenei, pax-
HBIX L1 UX NMPAKTHYECKOTO HCMOIB30BAHHSA, H3YUaTh AHHAMHKY KJIH-
MaTa B TOJIOLEHE, yCTaHABJHBATL CTPATHIPAQHIO TOLIH 03€pHbIX
OTJI0KEHHH H ONpeeNsiTh OTHOCHTEJbHbIf BO3pAaCT cTpaTHrpadu-
YECKHX cn0eB. [lanHble 3TOTO aHaNH3a MOXKHO HCIONb3OBATEL A5
THIIOJIOTHH 03€PHBLIX OCALKOB, XaPAKTEPHCTHKH XHMHUYECKOrO COCTABA
OPraHHYeCKOro BelLeCTBA OTJOMKEHHH, OUEHKH KauyecTBa camnponeje-
BOro ceipbsi. Meton nossossier pewarh cambie pasHoobpasHbie BO-
MPOChI, CBA3AHHBIE C NPOLIBIM H GyAyLLUM 03ep, HanmpHUMep NPOTHO3H-
POBATL CKOPOCTb 3aH/IEHHS 03€PHBIX KOTJOBHH, H3MEPATH CKOPOCTD
fipouecca 1Harenesa B ocaakax. Bunosoit ananus gonoanser u gerani-
SHPYET pPe3yJabTaTbl, MOJYUYCHHBIE METOLOM TPYNIIOBOrO aHaau3a,
Bonbuwnuerso nepeuncaennbix BOMPOCOB MOXHO PEUIHTbL C MOMOIILBIO
dHa/lu3a COCTaBa OCTATKOB BOJAOPOCHEH, He NMPHBJEKAs AJs 3TOrO
H3YUEHHS OCTATKOB JKHBOTHBIX H BBICUIHX PacTeHH.

B ornoxkenusix ozep kpome CTBOPOK GO/IbIIHHCTBA AHATOMOBbBIX
H OOTOHHEB XapoOBBIX BOAOPOC/EN COXPAHAIOTCH TAKKE CHHE3ETEHbe
BOLOpOCTH (oLHOKJeTOUHbe: Synechococcus Nég.; kononuanbhble:
Microcystis (Kiitz.) Elenk., Aphanothece (Nédg.) Elenk. emend.,
Chlorogloea Wille, Coelosphaerium (Nag.) Elenk., Gloeotrichia
J. Agardh, Gloeocapsa (Kiitz.) Hollerb. emend.,Gomphosphaeria
Kiitz., Merismopedia (Meyen) Elenk. emend., Dactylococcopsis
Hansg. u uuruatsie: Lyngbya Ag., Anabaena Bory, Aphanizomenon
Morr.); xa10pokokkoBbIe (onnokaerounsle: Ankistrodesmus Corda,
Schroeoderia Lemm. em. Korschik., Tetraédron Kiitz., Treubaria
Bern.; ueno6uasnsusie: Coelastrum Naeg., Pediastrum Meyen, Scene-
desmus Meyen, Tetrastrum Chod., Didymocystis Korschik., Cruci-
genia Morren; KoJioHHaNbHbIE: Botryococcus Kiitz.); necuuanepsie
(Cosmarium Corda, Fuastrum Ehr., Staurastrum Meyen, Pachy-
phorium Pal.-Mordv.): 3Braexosuie (Trachelomonas Ehr. u Strom-
bomonas Defl.), 3on0THCTHIE (Dinobryon Ehr., Mallomonas Perty),

10* 147



nupodutoseie (Peridinium Ehr., Ceratium Schrank), BosibBOKCOBbIE
(Phacotus Perty, Pteromonus Seligo) u senenvie wuTuaThHIE,

Boaopoc/in MOryT 3aXopoHSITbCH B O3€PHBIX OTJIOKEHHSIX B He-
H3MEHEHHOM COCTOSIHHH, KaK, HanpHMep, GO/IbIIHHCTBO KOJOHHAIbHbBIX
CHHEICJACHBIX BOAOPOC/EI; HHOr1A B OCAKaX OCTAKOTCA HX Hepaspy-
WI€HHbIE mycTble 06ONOYKH, HAPUMED, KaK MOUTH V BCEX XJIOPOKOK-
KOBBIX; OT mnpeacrasureseii poaa Lyngbya coxpaHsoTCs TOJBKO
CJAH3HCTHIE BJarajuila HHTeH; OT mpejactaBuTeneil ponos Anabaena,
Aphanizomenon — cnopbl; KJAeTKH [eCMHIHEBbIX pacnanatwTca Ha
MONYKJICTKH, 3aXOPOHSIIOTCA TAKMKE€ HX 3HFOCNOPLI, W3 3BIJIEHOBHIX
BOJAOPOC]EH HAXOAHM BHAbI, HMEIOLLHE NOMMKH: 30J0THCTbLIE npen-
CTaBJEHBI TPAKTHYECKH TOJIBKO LHCTAMH, HHOT /1A BCTPEYAIOTCH A0MHKH
Dinobryon; BonbBOKCOBBIE BOLOPOCAH OCTAIOTCH B BHIE 3urocrop,
a TAKXKeE MaHUHPeH KNeTOK, HHKPYCTHPOBAHHbBIX H3BECTBIO HJIH KpemHe-
3EMOM; MHPO(HTOBEIE 3aXOPOHSIOTCSH B BHAE LHCT H H3PeIKa nauuupei
KJAETOK; 3e/ieHble HHTYaThle — B BHIE 060/0ueK HHTelH. JLOBOJBLHO
HacTo BCTPEYATCH Ne(POPMHPOBAHHBIC, PA30PBAHHbIE, PACMABIIHECH
Ha (parMeHThbl OCTATKH, YTO 3aTPYIHSAET HX onpeneeHHe.

IKOJNOTHA ONUCHIBAEMbBIX TPYN Bojopocsed paspaboTana He-
CKOJLKO XyXe, YeM 3IKONOTrHs AHAaTOMeH. 3HauHTeNbHbIH MaTepHan
co6pana no sromy Bonpocy H. B. Kopas (1960).

CuHesenenble BomopocsH (LHAHOMHUTLI) NPEANOYHTAIOT XOPOLIO
nporpesaembie, HerJqyGOKHe, 4YacTO HENPOTOYHbIE H 33a60J0UEHHBIE
BONOEMBI, B KOTOPLIX MPOLECC MHHEPaJH3AaLUHH OPraHHYECKOro Be-
l1eCcTBa MIET MEeAJEeHHO. MHOrHe M3 HHX CNOCOGHBI MHTATHCS reTepo-
TPO(HO, CYLIECTBOBATL B CHJLHO 3aTPA3HEHHBIX OPraHHKOMH, B yacT-
HOCTH a/1bGYMHHOHAHBIM a30TOM, BOAOEMaX, NEPEHOCHTD OrpaHHUYEHHH
B ocBellleHiH. OHH HeTPeGOBATEbHbl K HAMHUHIO GHOTEHHbIX 3/1eMeH-
ToB. [l03TOMY MaccoBoe NPHCYTCTBHE CHHE3eJIeHbIX BOLOpOCTEH
B OCajkax ykasblBaer Ha OOGMeJEHHE H, 4acTo, AHCTPO(UPOBAHHE
03€pa, Ha ero oforaluenHe OPraHHKON H Ha MPeBpalLeHHe €T B CTOS-
UHH BOLOEM.

CoxpaHsiiolHecss OCTaTKH CHHE3eJeHbIX XOpOuo OnpeaesioTcs
/10 poaa; MOXKHO TaK»Ke OnpeaessTh 10 BHAA MHOTHE KOJOHHAJbHbIE
CHHe3e/ieHble: HekoTopble Anabaena — mo cnopam (A. macrospora
Kleb., A. echihospora Skuja, A. catenula (Kiitz.) Born. et. Flah.),
HexoTopbie Lyngbya — no hopme 1 pasmepam CIM3NCTOrO BaarasuiLa
(L. contorta Lemm.). B MaccoBbiX KOJHYECTBAX (n1o 90 % u Gosee
CYMMbl OCTAaTKOB BCeX BOLOPOC/EH) CHHe3eJieHble BCTPeYaloTCs raas-
HbIM 06pa3oM B cy660peasibHbIX H GOPeabHbIX CAOAX FOJOLEHOBLIX
oTn0xkeHH#H. Takoe siBnenuHe G0 OTMEUeHO B 03epax YepHom n Benowm
(Kocuuckue osepa), Kpyrnockom Mockosekoii o6aactu, Kynpun-
ckoM Cmonenckoit o6aactu, OctpoHo [1cKoBCKOI obnactu, Ianwny-
ckom Koctpomckoit o6aacti, Konrtesckom MBaHOBCKOil obsacTH,
Pykasckom Baagumupckoit o6aactu. B GopeanbHbIX OTJI0XKEHHAX
OCT4TKH CHHE3E/NEHDLIX NpeACTaBJeHbl T[JaBHBIM 06GPa3soM Crnopamu
Anabaena w Aphanizomenon. B cy660peanbHbiX CI0SIX OCHOBHYIO
HX Maccy MOTyT MpeacTaBsATh Takxke kononun Chlorogloea u Micro-
cystis v Baaranuiia uuteit Lyngbya. IK0AOrHUCKHH aHATH3 OCTATKOB
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3TOMH rpyniibl BOAOPOCAEH 1aeT A10N0JHHTebHbI MaTepHas A5 Cy K e-
HHA O r1yGHHAX M TeMnepatypax aApeBHHX o3ep. Boabwas auteparypa
06 HI006pasyIolleM 3HAYEHHH [PYNNbl CHHE3eJEHbIX BOAOPOC/eil
H O COXPaHHOCTH ee npeacrasuTeneil npusenena B paborax H. B. Kopas
(1950, 1960).

XJI0pPOKOKKOBbIE BOIOPOCH BCTPEYAKOTCA raBHbIM 06pa3oM B He-
rAy6OKHX 3BTPOGHBLIX NPY1006pa3HbIX BOAOEMAX CPeAHed MHHEpa-
JH3AIHH CO 3HAYHTEJbHLIM KOJHYECTBOM Pas/araiolierocsi opraHu-
YECKOTrO BEIIeCTBA, HCTOYHHKOM KOTOPOro MOMeT 6biTh JHO0 06HABHAS
BbICIIAS BOJHAA PacTHTEJIbHOCTL CAMOro BOgoeMa, MHGO 3HAYMTEJb-
Hble MOCTYNJeHHs ¢ BoaocGopa. COXpaHAIOUIHECH OCTATKH XJOPOKOK-
KOBbIX BOAOpOC/EH XOPOWO onpeaensiiotcs A0 poaa H Buaa. Llewo-
GuaabHble GopMbl MOTYT GbITh Pa3opBaHbl, CMATLI, HO MPH A0CTATOU-
HOM HaBbiKe paoThl BNOJHE pa3jiHUHMBIL.

Bo mHorux osepax sta rpynna Bogopoc/iei 1aeT BCMbILIKH Pa3BH-
THA B NepHoAbl OGBOJHEHHS 03€p, B aTJaHTHUECKOM H cybaTiaaHTH-
ueckoMm rnepuonax rojouesa. MaccoBoe nNpHCYTCTBHE XJOPOKOKKOBbIX
Bogopocsein (10 90 % u Gosee cymMMbl OCTATKOB BCEX BOAOPOCJeii)
OTMEYEHO B ATJAHTHYECKHX H CYOaTIaHTHUECKHX OTJIOXKEHHSX 03ep
Benoro u Tpoctenckoro Mockosekoit o6aacTt, B cybaTnaHTHUECKHX
otsoxeHusix ozep OctpoBHo [TckoBcko# o6aactu, Iaamuckoro Ko-
crpomckoi o6aactw, Kpyraosckoro Mockoscekoii o6aact, Pykasckoro
Baaaumupckoit o61acth. JKos0rHueckHii aHanu3 3Toi rpyANE BOIO-
poc/ieit 1aeT AONOJNHHTE/bHBIH MaTepHaa AA CYXKAeHHS O rayGuHax
MPOTOYHOCTH H YHCTOTe BOA ApeBHHX o3ep. Hanpuwmep, 03. Tpocrten-
CKO€ Ha MPOTAMEHHH CPEHEro W MO3AHEero roJoleHa GblJI0 MeJKHM,
OYeHb C€1aGOMPOTOUHBIM, 3BTPODHBIM BOLOEMOM. XJIOPOKOKKOBLIC
BOJLOPOC/IH  COCTABJIANH OCHOBHYID MACCY OCTATKOB BOJOPOCJAEH H
B atTnautuke (10 75 %) u B cyb6atnauntuke (10 95 %). Ho B atnanu-
THYECKHX OTJIOJKEHHSX OHHM OblIM NMpeacTasieHbl B ocHoBHOM Tefra-
édron minimum (A. Br.) Hansg., Pediatrum boryanum (Turp.)
Menegh., P. kawraisky Schmidle, P. duplex Meyen., P. tetras (Ehr.)
Ralls, npeanountawuinMu uHcTbie BOAbl, @ B cyBGaTJaHTHYECKHX
OT/IOKEHHSAX OCHOBHYIO MaCCy XJOPOKOKKOBBIX COCTABJSIN BHAB POaa
Scenedesmus, xapakTephble Aasi ME30TPODHLIX BOLOEMOB.

30/10THCTBIE BOAOPOCIH (XPH30OMOHA/AbI) NPeANOYHTAIOT BOAbI HH3-
KOH MHHEpanu3aluH, Ge1Hble GHOTeHHBIMH /IEMEHTaMH, CPaBHHTENbHO
HEBBICOKOH cTeneHH canpoGHOCTH, € BBICOKHM OTHOLLEHHEM a30Ta
K (ocopy aaxe NpH HH3KHX HX coaepKaHuAX. Maccosoe npucyt-
CTBHE LIMCT XPH3OMOHAJA XapakTePHO KaK JJISi OJHrOTPOMHBIX, Tak
H AAs AHCTPOGHBIX CTaaHil CyLIeCTBOBAHHA 03ep. 3HauuTeNbHOE
KOJIHUECTBO UHCT XpH3oMOHaa (40 60 % u 6osiee cymMMbl BCEX OCTATKOB
BO/L0pOCJIei) GblIo OTMEYeHO B GOpeasbHbIX OTJI0XKeHHAX 03ep Besoro
H UYeproro Mockoscko# o6sacth. B otnoxkenusix osep 3aosepbe
Cwmoneunckoit ob6nacth u Kpyriosckoro MockoBckoit 06aacTH  Hx
MaccoBO€ MPHCYTCTBHE XapakTePHO AAA OTJNOKeHHH cy66opeabHOro
BpeMeHH. MoryT OHHM BCTpeyaTbesl H B aT/aHTHUecKHX (no 25 %
B 03. PykaBckoMm) u B cy6ataanthueckux (10 25 % B 03. KonreBckom)
CJI0SIX OCAJAKOB B TeX CJYyYasix, KOr4a B 03€pax Ha 3THX CTaJAHAX HJH
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COXpaHACTCH OJHTOTPOMHBIA, HAH Pa3BHBAETCH AHCTPODHDBIH PEIKHMBI.
[To-BHAKHMOMY, XPH3OMOHAAbLl HEXAPAKTEPHLI A5 CTOAYHX BOLOEMOB,
0643aTeNbHO Ha/lH4YHe XOTA Gbl C1a60ro NBHMKEHHA BOJbI.

[To umcram BO3MOXKHO BH/I0OBOE ONpeaeNeHHe 30JO0THCTBIX BOJO-
pocJiei, Tak KaK MOP(MOJOrHs IIKCT OUeHb Pa3Hoo6pa3Ha H XxapakrepHa
NSl KaX10ro BHaa. B H3BECTKOBHCTBIX TOJOUEHOBBIX OTJOMKEHHAX
ApxaHrenbckoit o6sacTH Gblii OGHAPYIKEHbl HE TOJBLKO ILHCTH, HO
H NOMHKH Dinobryon, no Mop$hoaorHH KOTOPBIX TAKKe BO3MOMKHbI
BHIOBblE OMNpeaeeHns.

IlecMunneBble BOLOPOC/H, KaK U 30JOTHCTbIE, CBOHCTBEHHBI 6el-
HbIM OHOreHHbIMH 3JIeMeHTaMH BojoeMam. DBoJjbluoe KOJIHUECTBO
OCTAaTKOB JIECMH/HEBbIX B OTJIOXKEHHAX YKA3bIBAET HA OJHTOTPODHbIH
HJTH IHCTPOMHBIA XapakTep BOAOEMA, €ro MJI0XYI0 a3paluio, Ha MaJaoe
colep:KaHHe B BOAE KaJblHA H MarHus, Ha BO3MOMXHOCTb HECKOJIbKO
MOBBILEHHOrO CONEPIKAHNA HATPHA H KAJHA U PUCYTCTBHE T'YMHHOBBIX
seutects (Kopas, 1960). B 3HauuTenbHbIX KOJHUECTBAX necMHIHe-
Bble ObliH BCTPeueHbl B TOPDAHBLIX MPOCJOAKAX OTJOXKEHHH o3ep
npeGopeasbHoro H OopeasbHoro Bo3pactoB. Oanako 3ta rpynna
Bofopocaell MoxeT ObiTh oGHapyXeHa B GOJbLUIHX KOJHYECTBAX H
B KapOOHATHBIX TO/NOLEHOBBIX OTJNOXKeHHAX. Tak, B KapGOHATHBIX
03epHbIX ocankax ApxaHrenbckoii 06JaCTH KOJHYECTBO OCTaTKOB
BHIOB J€CMHJ/IMEBbLIX, MEePEHOCAUIHX TPHCYTCTBHE KaJblMSl H 11eJ0Y-
HYIO cpeay, AOXOAHMT 10 52 % cymMbl OCTAaTKOB BCEX BOJAOPOCJeH.
B wmacce npucyrerByior Cosmarium granatum Bréb., C. humile
(Gay) Nordst, Berpeuatorca C. impressulum Elfv., C. dranatoides
Schmidle, C. margaritatum (Lund.) Ray et Biss., C. margaritiferum
Menegh., C. subprotumidum Nordst., C. rectangulare Griin.,
C. punctularum Breéb., C. kjelmani Wille (Wittr.) Ray, C. trachy-
pleurum Lund. JloBosnbHo mHoro takxe Euastrum insulare (Wittr.)
Ray. Berpeuennt Pachyphorium obsoletum (Hantzch.) Pal.-Mordv. u
BHAblI poaa Staurastrum.

BoabBOKCOBbIE BOOPOCH B O3€PHBIX OTJI0KEHHAX NpPEACTaBACHbI
HEMHOTHMH BHAaMH. B 0T/0XKEeHHSAX H3BECTKOBHCTOro Xxapakrtepa
B Macce BCTPEYAlOTCH H3BEeCTKOBHCThIE NOMHKH Phacotus lenticularis
Ehr. 3sraexosble H NHPOHHTOBBIE BOAOPOC/H BCTPEUAIOTCH B 03EPHBIX
OTJIOXKEHHAX JIOBOJBHO YACTO, HO OHH OYeHb HEMHOTOUYHCAEHHBI. 3ee-
Hbl€ HHTYaTbIE BOAOPOC/]H HMHOTAA MPHCYTCTBYIOT B 3HAYHTEJNBHOM
KOJIHYeCTBe.

Iasi onpenenesusi M MoJcYeTa ONHCAHHBLIX TPYNN Bopopocaei
CrnelHanbHOH NoAroToBKH o6pa3ua He Tpedyercs. Heo6xoaumMo TobKO,
uToGbl MPOGLI AN aHAMH33a COXPAHSIHCL BO BJAMKHOM COCTOSIHHH.

JInsi BBIACHEHHS HCTOPHH 03epa Mpobbl ero OTJOXKeHHi oT6Hpa-
I0TCS MOCAOHHO Ha4YHHAA OT MOBEPXHOCTH OTJOXKEHHH 10 KOPEHHOro
IHA CMJIOWHBIM WYpdoM ¢ HHTepBaaamHu ot 25 10 | ¢M B 3aBHCHMOCTH
OT MOULHOCTH OTJIOXKEHHH, CONepXKaHHA B HHX OPraHHYeCKOro Be-
11ecTBa H BHAHMOH HEBOOPYXKEHHbIM [J1a30M CJOHCTOCTH. MeToanka
or6opa npo6 1 NpHMEeHseMas NPH ITOM annapatypa OnucaHbl B pa6o-
tax H. B. Kopas (1956, 1960).

CywHOCTb METOAHK KOJHYECTBEHHOrO TPYNMNOBOrO MHKPOCKOMH-
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yeckoro 6HoaHanu3a 3akaiouaercs B pazsenenun 0.5— 1.0 cm® npobui
03€pPHbIX OTJOKEHHH BOLOH H NMPOCMOTpE Kanju B3BECH MOA MHKPO-
cKOMoMm npHu yeenuyenun B 280—400 pas.

Ananus no meronuke, npeanoxkennod H. B. Kopas (1956, 1960),
MO3BOJIAET OMNpeLeasiTh KOJHYECTBO OCTATKOB OT/eJbHBIX TPyMAN H
BHIOB OPraHH3MOB B abCOMOTHBIX UH(pax B onpejefeHHOM obbeme
OTJIOXKEHHH, a TakxkKe MPOLUEHTHble COOTHOLUEHHS MeXKAY TpynnaMmu
opraiuamoB. Bpemsa anaawsza — 50—60 uacoB Ha npoby. Hmeercs
TeXHHYECKH YNPOLLIeHHAsl METOAHKA aHallW3a, alollas Te XKe Pe3yJib-
TaThl: TPOCMOTP pasBeaeHHOl B cooTHOwenHH 1:1000 npo6bl BepeTcs
B cuetHo kKamepe Hoxorra emkoctbio npubauszurensHo 0.04 ma;
onpenensiioTcAa W noacuMrTbiBaloTcs npumepHo 1000 ocraTkoB; Bpems
aHasH3a — oKoJo 8 uacoB Ha npo6y. Ecau Hajo onpenenuTb TOJNbKO
NPOLEHTHbIE COOTHOLIEHHSA MEKLY TPYNNamMH BOLOPOCIEH, TO MPOCMOTP
Karniu B3BECH, MOJYYEHHOH pa3BeseHuem npobbl OTJOKEHHH B COOT-
HoweHHH |:50, MOXKHO BecTH NoJL O6LIKHOBEHHBIM MOKPOBHBIM CTEKJOM.
OnpenensiloTca W NOACUYHTHIBAIOTCA NpH 3TOM He meHee 500 ocraTkoB
Bojsopocaei. Bpemsi ananuaa okoso Tpex yacos Ha npoby (YcneHckas,
1979). PesyabraTtbl ananusa odopmasiioTcss B BHAe TabaHL H aHa-
rpamm (Kopas, 1956, 1960; ¥Ycnenckas, 1979, 1980).

Hsyqeu HE€ OCTATKOB X HBOTHbIX

[1puembl 30070rHYECKOTO aHa/M3a JOHHBIX OTJOXKEHHH OocBe-
watpTtes B ceoakax H. B. Kopas (1960), H. H. Cmupuosa (1978,
1984), B pabortax «O6uiHe MeTOLb H3YYEHHS HCTOPHH COBPEMEHHbBIX
skocuctem» (1979), «HacTHble MeTOAbl H3YYEHHS] HCTOPHH COBpPEMeH-
HbIX 3KocucTem» (1979), M. dpas (Frey, 1964), B. Beprayuna
(Paleohydrological changes. .., 1979—1982).

30010rHuecKHi aHATH3 BHISICHSET CTAHOBJIEHHE H Pa3BHTHE OCHOB-
HbIX 3001l€HO30B BOJOEMA, 8 HMEHHO — TJIAHKTOHA, GeHTOCa H JIHTO-
paabHoil hayHbl. B 1OHHBIX OTJI0KEHHAX BCTPEUAIOTCH OCTATKH CKeJeT-
HbIX CTPYKTYP HJIH CTOWKHX cTaauit ku3HeHHoro uukna Cladocera,
Ostracoda, Chironomidae, Chaoboridae w npyrux [nsecta, Turbella-
ria, Mollusca, Bryozoa, Polifera, npocteiiinx, pbi6 U HEKOTOPHIX
APYrUX X»HBOTHbIX (puc. 18).

Pe3yabTaThl 300/10rHYECKOTO dHAAN3a MOTYT 6bITh HCMOJb30BAHbI
LN CYXKAEHHSl O THIMOJOTHUECKOH TNpPHHAANEKHOCTH Bojpoema, 06
VC/IOBHAX B HEM H Ha OKpYJKalolei mecTHocTH B npouwom. Hekoropeie
BHIbl 6€CMO3BOHOUHBIX JKHBOTHBIX CYILECTBYIOT B ONMpe/eNeHHbIX aHua-
naszonax temnepatypbl, pH, coneHocTH M pasiHUHBIX KOMIMOHEHTOB
XHMHUecKoro cocrasa cpeibl. ClHCOK BHJIOB, XapaKTepHbIX /s /1aH-
HOro BojaOEMa, OAHAKo, MeHsiercss mano. HamHoro Gosibliee WHAHKA-
TOpPHOE 3HAYEHHE HMEIOT H3MEHEHHS UHCJEHHBIX COOTHOLIEHHH BH/OB.

Muposas auTepaTypa BKJAIOYAET OKOJO TPEXCOT MyGJAHKaLHi 1o
300/I0THYECKOMY aHAJH3Y OTJoMeHHil Gosee cTa KOHTHHEHTAJbHBIX
BOJ0EMOB. BOJNBUIHHCTBO HCCA€10BAHHH OTHOCATCHA K TOJNOLEHY 03ep
u 6onot Epasuu, Cepepnoit u Llentpanbuoit Amepuku. Ectb Heeneno-
BaHHS MEXJ/EJHHKOBbIX OTJIOXKEHHH H OTJIOKEeHHH 03ep, HempepLIBHO
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Puc. 18. Hexoropble 06bi4HbIE OCTATKH KHBOTHBIX B IPYHTE KOHTHHEHTAJ bHbIX BOI0EMOB
(yBes. pa3sHoe).

I—7 — Cladocera (I — roaosuoi wut Alona quadrangularis, 2 — ronopuodt wut Chydorus
sphaericus, 3 — ctBopka Chydorus sphaericus, 4 — ctBopka Bosmina sp., 5 — BeHTpaJbHblil
Kpaii ctBopku Daphnia sp. B BHAe CMATOH OHOCTOPOHHE -Me1K03Y6UaTOl HHTH), 6 — aHTEHHY.I bl
Bosmina sp., 7 — rosoBHo# WHT ¢ auTeHHynamMH Bosmina sp.); 8 — cTaTo6aacT MUIAHKH
Plumatella (Mundy, 1980); 9 — ry6a anuuHKH xuponomuaw Tanytarsus, 10 — mauaubyna
Tanytarsus (Hofmann, 1971), Il — kokou Turbellaria; 12 — Testacida; 13 — Tintinnidae;
14 — cnukyna ry6ku. (1—4, 6, 7, 11, 14 — o3. Hapckoe, Mockosckas o6a.; 5, 12, 13 —
03. Iny6okoe, Mockosckas 064.).
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B abi]

CYILECTBYIOUIHX B TEYEHHE [JIHTEebHbIX TNEPHOLOB Te0JOTHUYECKOTO
BpeMeHH, Takux kak Baiikan n Busa (Maptuucon, 1954; Paleolimno-
logy of Lake Biwa. .., 1972—1981). M3yuaauch TakKe OTJ0KEHHS
HCUYE3HYBIIMX HbIHE JOYETBePTHUHBIX MPECHBIX H COJOHOBATHIX 03€p
¢ MOMOULBKD CME@ILHANbHBIX MAJ€0HTOJOTHUYECKHX METOLHK.

OcTtaHoBuMcA noapo6HEe Ha METOAHKEe 300J0THYECKOro aHaJH3a
FOJIOIEHOBBIX OT/OKEHHH KOHTHHEHTAAbHbBIX BOL0eMOB. [l H3yyenus
OCTATKOB KHBOTHBIX Mpo6bl OTOGHPAIOTCA OJAHHM H3 CTPATOMETPOB
HAH OYpoB, B 3aBHCHMOCTH OT ueJeil MCcaenoBaHHs, HEOOXOAHUMON
BEJHUHHbBI 06pa3sila, MOLIHOCTH FPYHTA WK Topda, ray6HHbl BOAOEMa,
MJAOTHOCTH rpyHTa W apyrux ycaosuit (Kopas, 1960; Tlepduabes,
1972). Tlpo6bl ans craHaapTH3alUHWH YCJAOBHA HCC/AJOBAHHS TNpe-
noutHTeNbHO GpaTh B Haubosee ray6oKkoii yacTh Bogoema. MaBneuen-
Hasi KOJIOHKA TPYHTa pasjle/ifeTcs Ha ropH3oHTa bHble caou. Craenyer
CAeHTb 3a TeM, yToObl KaxK/blii c/10i He Gbli 3aCOpPeH MaTepHa/aom
apyrux caoes. OGBIYHO KOJOHKA pa3fefsieTcsl HENOCPeaCTBeHHO noce
H3BJaeuerus W3 rpyuta. [lpu HeGonbiuom Mopose yano6ho paboraTthb
co Jibaa. Jlna pasnenennst KOMOHKH Ha TOHKHE CJIOH ee leecoobpasto
samoposnthb (Tpudonoesa, lapwiopa, 1981). [1po6y MOKHO He HKCH-
pOBAaThb; €€ CJEIYET MOANePKHBATH B VBJAXKHEHHOM COCTOSIHHH, 1004aB-
N8 THCTHJIHDOBAHHYIO (HAHM, B XYZALIeM cayyae, QUIbTPOBAHHYIO)
BOLLY.

OcTaTKH KHBOTHBIX HMEIOT pasHble pasmepbl — oT | ¢M u Boaee
10 necsiTkoB MHKpOH. TTosromy MoeT GbiTb PEKOMEHI0BAH CJeayio-
KA 06K MOPALOK 300J0rHYeckoro avanusa. Kaxnas npob6a
pasMayHBaeTCs H MPOCEHBAETCA A5 OTAeJNeHHS (parMeHTOB BeHUH-
HOH nopsaaka 1 (B ocHOBHOM MoanOCKH) H 0.5 cM (Me/IKHE MOJIIOCKH
H ¢dparmentsl MoaniockoB). Ecin octanbHbIX ¢parMeHTOB MHOTO,
TO /I0CTATOYHO paCMnpelesuTb FPYHT TOHKHM CJ10€M TMOA MOKPOBHBIM
CTEKJIOM, UTOGBI YACTHILLI PACNONOKHINCE B OJIMH C1OH H hparMeHThl
XOPOLIO0 NOAJ1aBa/HCh ONPEAETEHHIO W MoAcYeTY. MOMKHO NPUTOTOBHTL
NOCTOSIHHbIH Mpenapar, cMellaB MaTepHas ¢ MOJTHBHHHJIOBLIM CTTIHPTOM,
HJIH MO APVroii oBLIeNnpHHATON METOLHKE.

Ilnsi NPHTOTOBNEHHS MHKPOMPenapaToB TOTOBHTCS C/AEAVIOLIAs
CMech: 2 T MOPOIIKA MOJHBHHHJIOBOTO CIHPTA CJEIYeT PacTBOPHTD
B 7 MJ auetoHa M 106aBUTb 5 M/ AHCTHJJIHPOBAHHOH BOABI, 5 MJ
FJHIEPHHA H 5 MJ MOJOYHOH KHCJOTHI; MOC/AE 3TOTO HYKHO A0JHThb
eule 5 MJ BOJbl H HarpeBaTh PacTBOP 0 TeX MOpP, NOKA OH He CTaHeT
Npo3paynbiM; IS NOJYYEHHS CPeldbl ¢ MeHblleH BA3ZKOCTbIO MOXHO
N06aBHTh €lle HeCKOJbKO MHAAHAHTPOB Boabl (Gray, Wess, 1950).

Ilo o6paGoTkH MaTepHana, TpeGVIOLLEro VCTpaHeHHs OpraHuue-
CKOro BelllecTBa, HEOOX0AUMO 0TOOpPATL H3 HEr0 PAKOBHHBI OCTPAKO/L.
CoelHHEHHSI KaJblUHUf pacTBOpAlOTCH nyvrem o0paboTku ropsayei
10 % -Ho# cossiHON KHCAO0TOH. XHTHH OCBOGOKIAAKT OT OCTAJbHOTO
opranuyeckoro matepuana Harpesasnem B 10 % -vom pactsope KOH.
Hakonel, Bce MHHepalbHble 4aCTHILLI MOTYT 6biTh VialeHbl ¢ MpH-
merennem HF. Orkaz ot 06paboTKH KHCJOTOH H 111€J0Ubl0 COXpaHAeT
Hepas3belHHHBILIHECH CKeJeTHbIe YacTH B COCJIHHEHHOM BHIE H NpejoT-
BpallaeT yTpaTy MeJKuX ¢pparMenToB. KpynHble opraHHsmMbl — MOJ1-
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MOCKH, pbifbl, aMOHOHH W PENTHIHH — JLOJZKHBI ofipabaTbiBaTbHCH
no ykasauHo#t aasi Hux Mmertonnke (HactHble meTonwl. . ., 1979).

O61bem nopuuii, co6UpaeMbix AJAf MOACYETA MEJKHX OPraHH3MOB,
3ABHCHT OT OGHJIHA H BEJHUHHBI OCTATKOB H3Y4aeMblX IpyMi XKHBOTHBIX
(Kopns, 1960). B HekoTopbix npo6ax KOJHYECTBO OCTATKOB KJA4L0LEDP
HACTONBKO MaJ0, YTO NOACUeT HeOGXOAHMBIX COTeH (DParMeHTOB NoTpe-
6oBas 6bl HepeanbHo Goabworo Bpemend. B rakux caydasx Foanen
(Goulden, 1964, 1966) pexkomeHayeT nocje KHNAUEHHS B LIeJOYH
cryuath npo6y Ha CHTe €O CTOPOHOM siUeH OKOJIO 50 MKM, HecMOTpS
Ha TOTEPIO MPH 3TOM MEJKHX (PparMeHToB.

Merapa (Megard, 1964) kunsTua 5 Ma rpywTa ¢ KOH (10 %)
¢ Ka»K10r0 TOPH30HTA OTJOKeHHil B Tedenne 60 MHHYT ¢ NpUMEHEHHEM
MACHHTHOMN MellaJKHi, 3aTeM NpoleKHBaa MaTepras yepe3 GpoH30BOE
CHTO ¢ fiueell 55 MKM; OCTATOK Ha CHTe cojeprKaJt (parMeHThl AKHBOT-
HbBIX H necok. [lecok ypajsiics rMepeBOJOM MaTepHaja BO B3BeCH
W C/AWBAHHEM B3BELUEHHBIX UYacTHIL B UEHTPH(YXHble MNPOGHPKH
o6beMoM 15 MJ1; hparMeHThl, COCTOSILILHE H3 OPraHHYECKOro BellecTBa,
KOHILEHTPHPOBAIHCH LLEHTPU(YTHPOBAHHEM H N€PEHOCH/IHCH B H3BECT-
Hblii 06beM BoAbl. [IpHMeHeHHe TaKo#i npolelypbl 1a710 BO3MOXHOCTDL
KOMHYeCTBEHHO 06paboTaTh OCTATKH MMBOTHBIX MPH HX Masod yuC-
JIEHHOCTH B OTJIOKEHHSX,

Jlns otnenennst octatkos kaanouep Pasepa u Tlapuse (Ravera,
Parise, 1978) o6paGaThiBajH IPYHT, pa3MellHBas €ro Mnopuuio, co-
orserctBylouyio | r ero cyxoro seca, B | a1 0.01 NH,OH B Teuenue
32 yacoB, 3aTeM (UALTPOBAIH B3BECh Yepe3 HeHIOHOBOe CHTO C sueel
88 MKM M BBOHJH OCTATOK B CMELHAJbHYI NEJHTENbHYIO BOPOHKY,
CKOHCTPYHPOBAHHYIO /15l OT/leleHHsi (PPAarMeHTOB KJaLouep H yaane-
HHUSA THAKe/bIX YaCTHLL.

C uesbi0 M3BJEYEHHA, H3YUEHHS H MOACYeTa PAKOBHHOK, Haxols-
wHxcA B TOpQe, MOC/HelHHiA pasMmsryajcs MyTeM HarpeBaHus
B 5 %-noit NaOH (Harnich, 1948).

Jle Kocra (De Costa, 1968a, 1968b) o6pabarbiBan 4acTb MOpPLUHH
ropaveil 5 %-uoit HF B Teuenwe monydaca, 3atem Harpesas NpH
nomewmupanun ¢ 10 % -noii KOH B Teuenne uaca 0 OCTATOK NPOLEKH-
BaJ yepea CHTa; Apyras 4acTh noapeprajach o6paGoTke 10 % -noit
KOH npu HarpeBaHHH H TOMELIHBAHHH.

Bbija Takke pazpaboTaHa MeTOHKA BbIABJICHHS OCTATKOB XHPOHO-
mua (Hofmann, 1971). | ma rpyHTra nomeuiann BmecTe C 15 ma
10 %-noit KOH B KoHHueckylo KoaGy o6beMoM 50 MJ H KHIATHIH
B BOASIHON Gaue B Teuenue |0 MHHYT, 3aTem maTepHal pa3baBasiin
BoOH H (uALTPOBanH uepes cuTo ¢ sveed 0.132 mm. [Tpu Hanuunu
WaBeCTH mMaTepHan Ha cute oGpabatbiBanu 10 9 -Hoi HCI no npekpa-
LleHHS1 BbleNeHHS My3bIPbKOB, 3aTeM MPOMbIBAJIH, NEPEHOCHIH B LEH-
TPHOYKHYIO TPOGHPKY H 1aBajH OTCTOATLCH HE MeHee daca.

JIns M3yueHMst KYKOB MarepHaj PEKOMEHIVIOT pasMauuBarb H
MPOMBIBATH HA CHTE C AUEAMH 0.2— 1 MM (YactHble meToabl. . ., 1979).
Heo6xoanu o6paszeun o6bemom okono 3 si. M3 obGpasua ¢ 60/bLIHM
KOJMYeCTBOM TKAHEH pacTeHHil OCTATKH HACEKOMbIX BbIOHPAIOT,
npeABapHTE/IbHO PA3MOUHB €ro.
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JLAs M3VUEHHsl OCTPAKOL B KOJIOHKE MJefdCTOeHOBBIX OTJIOXKEHHH
MaTepHaa H3 Ka)k/10ro FOPH3OHTA NMOMENla]H Ha CYTKH B XOJOAHbIH
PACTBOP YIVIEKHC/JOTO HATPHSI, MOC/]E Y4ero MPOCEHBATH uepes CHTa,
Ha KOTOpbIX ocTaBajuch ocTpakonn (Lister, 1976).

Jlas uayuenust GparMeHTOB H TOYHOTO MX ONPENCNCHHS MOMXKHO
MPUMEHSITb HATPEBAHHE LeJbIX XHAOPHI B KOHLEHTPHPOBAHHO#H cONA-
HO# KHCJIOTe, B pe3yJbTaTe 4ero Leablif pauok pasnensiercsi Ha o6biu-
HblE 151 JIOHHBIX OTJ0Kenuit gparmentsl (Megard, 1965).

O6bIUHO NOJACYUHTHIBAIOTCH BCE ONMpe/lesanuMble PasobUIeHHbIe ppar-
meuthl (Megard, 1964; Whiteside, 1969; Whiteside, Harmsworth,
1967; Cmupuos, 1978). [lpn 3TOM CcoelHHEHHble BMecTe CKe/JeTHble
YacTH, HANPHMEP CTBOPKH K1a101ep, CUHTAIOTCA €IMHbIM (hParMeHToM.
Jlasee BLIMHCASIOTCS KOJHUECTBO (parMeHToB B eJHHHLE 00bema
HJIH Beca TPYHTA W NPOLEHTHbE cooTHomenns Buaos (Kopas, 1953).
[Tpu noacuere 200 GparMeHTOB pe3yabTaThl CTATHCTHUECKH J10CTO-
BepHbl, Kak 3T0 o6ocHoBaHO psizom aBtopoB (Ipuuyk, 3akauHCcKas,
1948: Goulden, 1964; 1969). J/lng BLIUHCJAEHHA OTHOCHTEJLHOTO OOH-
JIHSl BHIOB OTAEJbHBIX CPYMN JKHBOTHBIX HAA0 NPOAOMXKATH MOACYHET
10 200 ¢hparmeHTOB BHIOB COOTBeTCTBYWOIUIEH rpynnbl. [TOCKOJIBKY
ecTecTBeHHAsl BJa)KHOCTb rpywta pasauuna, H. B. Kopas (1960)
npUMeHsieT MOACYeT Ha elnHHIY 06beMa pa3MsiTOro B BO/e H OTCTOSB-
werocst rpyHTa. [losyuennble 1aHHbIE 1410T NPE/ICTABICHHE O CPeHeH
MHOrOMeTHel NpoaAyKUUH oTaeabHbix Buaos (Deevey, 1969: Kerfoot,
1974).

Insi nopcuera aGCoOJTHOrO YHeaa (pParMeHTOB HHOTLA MpHMe-
HSIOT 106aBJEHHE H3BECTHOrO KONHUYECTBA MOCTOPOHHHX HACTHIL ITO
N03BOJISeT He MPOM3BOJIMTHL MOJHLIH NOJCYET (PParMeHToB BO BCEM
ormepenHom o6beme rpyHta. Kepdyr (Kerfoot, 1974) npubasaan
MBIJIbILY 3BKAJHNTA.

[lpy 300J0rHYEeCKOM aHa/JH3e rPyHTa MONY4alOT BeCbMa MOJHOE
npeACTaBJEHHE O CIHCKe BH/OB, MKHBYLLHX H KHBIIHX B JaHHOM
BOJlOEMe, O Tule ero Guonexo3a. [lepexon OT yHcIa OCTATKOB HAa €JH-
HHIY 06beMa WM Beca rPyHTa K OOblYHBIM B THAPOGHOJIOTHH Bbl-
pa’KeHHAM YHMCJEHHOCTH HJIH GHOMACCHl HblHE MKHBYULHX BHIOB Ha
1 m® HeBoamoxkeH. [IpUMeHSIIOTCH CEAYIOLLHE €JHHHIBl H3MEpeHHs:
YHCJI0 BUJOB Ha KaXKJI0M FOPH30HTE OTJIOXKEHHH, OTHOCHTEbHOE KOJIH-
yecTBO (PpParMeHTOB [dHHOrO BHAA HWJH TPYNNbl B MApOlEHTax oT
o611ero KoJHYeCTBa MOACYHTAHHBIX (parmMeHTOB, aGCONOTHOE KOJIH-
yecTBO (parMeHTOB Ha eAHHHWIY 0O6bemMa HJIH Beca HaTypanabHOro
rpynta (Megard, 1965; Mikulski, Adamsca, 1972) Ha equHHLYy oGbeMa
o6BoaHeHHoro rpyHTa (Kopas, 1960), Ha elMHHIlYy Beca CyXOro rpyHTa
(Goulden, 1964; Ravera, Parise, 1978), na eiluHH1ly Beca 30Jbl TPYHTA
wan Ha | r motepu Beca npu mpokaausanuu rpyHta (Goulden, 1964;
De Costa, 1968a, 1968b). [lpumensiloTcd OTHOCHTE/bHbIE €JHHHIbI:
OTHOLIEHHE JIHTOPAJbHBIX M TMeJarH4eckKHX KJaaaoliep, OTHOLIeHHe
Chydoris sphaericus k Bosmina coregoni (nocjiejiHee MpeiIoxKH
B KauecTBe HHIekca ssTpodukaund Mikulski, 1978). Moxer GHTDL
paccuHTaHa CKOPOCTb CEAHMEHTAUWH B BHIE 4HCIA (PATMEHTOB,
ocaxnawomuxcst Ha | em® B roa, Koraa u3sectel aGCoMOTHBIA Bo3pacT
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onpenenenubix cnoes rpyuta (Goulden, 1966; Deevey, 1969). Peaynb-
TaTbl 300JOrHYECKOr0 aHalW3a yno6HO M306pasHTb Ha AHarpammax
no tuny, npeanoxenHomy H. B. Kopas (1960) ans komnuaekcuoii
Guonoruueckoii o6pa6oTku. Llennyio HHdopMaunio 1aeT Takke pas-
MepHbIH aHanu3 ¢parmentos. [To pasmepy pparMeHToB MOXKeT GbITh
BOCCTAHOBJIEH pa3mep uenbix ocobeii. CMeHa KpymHbIX Kaaouep
(Hanpumep, 60CMHH) MENKHMH YKa3biBaeT HAa BO3PACTaHHe HX Bbleaa-
HUAL pbiGamMH.

Onpenenenne (parMeHTOB BeAETCH € MOMOLIBIO CHELHAbHON
autepatypol. Oco6eHHO 6OJIbIIOE 3HAYEHHE HMEIOT CBOAKH M0 CHCTEMa-
THKEe pasauuHblX rpynn. [Ipeanoxenst Tabauubl a5l onpeeseHHs
BHJIOBOH MPHHALJIEKHOCTH TOJOBHBIX UIHTOB H CTBOPOK KJaajolep
(Cmuphos, 1978, 1984). CyuiecTByIOoT TakKe PYKOBOACTBA A% onpe-
nenenusi pparmentoB xupopua (Frey, 1964; Flossner, 1972; Cmupnos,
1971, 1978).

C noMOWIbIO 300/I0FHUECKOrO aHann3a TPYHTA GbLIH MOJYYEHbl
AaHHble 0 pa3BHTHH 03ep Moureposu B Mranuu (Hutchinson, 1970),
Jlaryna-ge-Tlereukeuas B 'BaTemane (Cowgill et al., 1966), Buga
B flnonnu (Paleolimnology of Lake Biwa. .., 1972—1981).

300/10rHYECKHi aHANH3 TPYHTA NONE3eH TNPH BbIABICHHH BJAHSHHS
NeITEJIbHOCTH YeJIOBEKA — CBe/leHHsl JIeCOB, PacCallKH 3eMeJib, 3a-
rpsisHenns. TIpu u3yuenuu ¢ ero nomouibio aHraWicKuX o3ep GblIO
3aperucTpHpOBaHO BO3JEHCTBHE AEATE/bHOCTH HEOJHTHYECKOrO Ueso-
BEKA, BCEJIEHHA HODMaHHOB, Da3BHTHA XO3AHCTBA HALIETrO BPEMEHH.
Pe3ayabTaThi npuMeHeHHs 300/10rHUECKOr0 aHAH3a H BOMPOCH HHIH-
KaTOPHOTO 3HAYeHHWS BHAOB H COOGlIECTB MOAPOGHO OGCYKAAIOTCH
B pa6ore H. H. CmupuoBa (1984).

Moanwcku

[IpecHoBOAHBIE MOMIOCKH — ONHA M3 HauGOee pacnpocTpa-

HEHHBIX TPYNI OPraHH3MOB B KOHTHHEHTAJbHbIX OTNOXKEHHSAX Pa3HOTO
Bo3pacta. OHM NOMHHHPYIOT B GOMbUIHHCTBE AOHHBIX COOGLLECTB
03€p H COCTABJSIOT ACCOUHALHH KH3HEHHBIX QOPM C A0BOJLHO SIPKO
BEIDAXKEHHBIMH  3KOJOTHYECKHMH OCOGEHHOCTAMH MO OTHOLICHHIO
K abuatHueckum daktopam cpeabl. ITo genaer Hx GaaronpHATHLIM
OGBLEKTOM MPH PEKOHCTPYKUHH YCAOBHil GbLbIX 03€PHBIX BOIOEMOB.
Metoasl c6opa H MNaaeoHTONOrHUECKOF NpenapupoBKH MOJIIOCKOB
AOCTATOUHO NMOJHO onHcaHbl B uTepatype (Kpwimroasi, 1954: Man-
aeabwtam, [luefinep, 1963). Csenenus 0 KauecTBEHHOM cOCTaBe
BbIMEpLIeH (hayHbl MOJE3HO AONOJHHTL KOJHUECTBEHHLIM AHATHIOM,
KOTOPBIi MPH H3YYEHHH MOJITTIOCKOB NMOKa, K COXKAaNeHHIO, npUMeHsteTcs
penko. Paspes otnoxennit pazusaetca Ha yacTH OAMHAKOBOH MOLI-
HOCTH, @ 3aTeM M3 Ka){/10f 4acTH BHIGHPAIOT NAOUIAAKY OAHHAKOBO
njowann (Hanpumep, 1010 cM); U3 KamA0ro BLIGPAHHOTO TAKHM
o6pa3om 06beMa NMOPOAbl H3BJAEKAIOT PAKOBHHBI MOJJIIOCKOB H TOJ-
CYHTBIBAIOT YHCIO PAKOBHH Kaxaoro Buaa. [TockoibKy pakoBHHbBI
MOTYT GbITh YACTHYHO PA3PVILEHB, TPUMEHSIOTCA CEAVIOLIHE METObI.
[Tpu noacuerte uncaa pakoBun GploXoHOrHX CaeaveT VUHTBIBATb TOJIBKO
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T€ (PPATMEHTDBI, KOTOPbIE COAECPKAT BEPUIMHY PAKOBHHBI, MPH NOJCYETE
YHCIA PAKOBHH JBYCTBOPUYATBHIX — TOJBKO T€ (hPArMeHThbl, KOTOpbie
colepKar Makyuwky. B nocnennem ciavuae nosayuaercss He uMeao
paKoBHH, a uHca0 Makyuek. Ero caeayer genuth Ha 2, nocKosbKy
BEPOATHOCTb COXPAHEHWS MPABOH H JIEBOH CTBOPKHM MOUTH V BCeX
ABYCTBOPUATHIX MOJIIIOCKOB, HACESIOUIHX KOHTHHEHTAJbHble BObI,
OJIMHAKOBA (Yero He/b3si CKa3aTb O HEKOTOPBIX HEPABHOCTBOPYATHIX
MOPCKHX (hOpPMaX, a H3 MPECHOBOAHBIX — TOJBKO V HEKOTOPbIX KpaiiHe
Pe/KO BCTPEUAIOULHXCS B HMCKOMAeMOM COCTOSIHHH B TPOMHYECKHX
pafoHax <«MpecHOBOAHBIX YeTpuuax» — Etheriidae, Pseudomulleri-
idae, Mulleriidae). KonnuecTsenubiii MeTOA Gbl1 HCMOABL3OBAH MPH
aHa/H3e yclOBHH 06pa3oBaHUA 03ePHBIX OTA0MeHHH JIHXBHHCKOrO
paspesa (MHHIAeNb-PHCCKHE OTAOXKeHHst 613 r. Uekanuna Tyabckoit
o6aactn) (CrapoGoratos, 1960).

[Ipu KoanuecTBenHoM aHanu3e HEOOXOAUMO YUHTBIBATH BO3MOXK-
HOCTb H3MEHEHHS COOTHOIIEHHS MEMK1Y BHAAMH B MPOIECCE 3aX0PO-
HeHHs. OcoGeHHO 6GosbluHe H3MEHEHHSI BO3MOMHBI MPH TYMHAHOM
KaHmMarte, Koraa npeobaanaloT TOHKOCTEHHble pakoBHHb. Kak noka-
3a/1H MHOTrOJIETHHE HecaenoBaunsa 6GHoleHo30B Hesckoil ry6ul (Toa-
CTHKOBAa W ap., 1983), B6IM3M Vpe3a BOABI MHOFOUMCIEHHBI TOHKO-
CTEHHBIE PAKOBHHBI JOMHHHUPVIOUHX BHAOB Anodonta minima w
Pseudanodonta kletti, wo yxe B 15—20 m oT 6epera B cocTaBe TaHaTo-
LEHO30B BCTPEUAIOTCS TOJNbKO TOJCTOCTEHHble pakoBHHBLI [/nio, xoTs
B OHOLIEHO34X OHH OYEHb PEIKH.

KauecTBeHHblit H KONTHUECTBEHHBIH AHANH3 TAHATOILEHO30B MOJLTIOC-
KOB MO MPOCTHPAHHIO H3YuaeMbIX OTJOMKEHHIl, TO3BOJAET BbIAEJSATH
30Hbl (MPHOPEKHYIO, IMTOPATBHYIO, 6ATHANIBHYIO) H CYAHTH O Pa3HO-
06pa3uu GHOTOMOB B BOJOEME H €ro reorpadHueckux H THAPONOrH-
YECKHX 0COOEeHHOCTHAX.

K coxanenuio, noka HeT OTBEUAIOLIHX COBPEMEHHBIM TPEGOBAHHAM
onpenendteneid Mossiockos. HauGosee u3BecTHbie onpenenuTenn
COBpeMeHHbIX MoaumockoB (Haauw, 1952; Ehrmann, 1933; Geyer,
1927; Lozek, 1956) B 3naunteannoit mepe yerapeau. Iostomy B 60.1b-
WIHHCTBE CJYYaeB MPHXOAHTCH HCMOAb30BATH OPHUTHHAJBHBIE PAGOTHI
C MePBOOMHCAHHAMH HJIH C HALEKHBIMH onucanusamu. Eule B Goablue
CTEMEHH 3TO OTHOCHTCH K MOJJIIOCKAM M3 I0YETBEPTHUHbBIX OTJ0KEHHI,
rie NPHCYTCTBYET MHOTO BbiMepuiux BHA0B. CylIeCTBVIOUIHE CBOIKH
MOKHO PEKOMEHL0BATh /sl 0611l OPHEHTHPOBKH B POLOBOM COCTABE
Hckonaemoi manakodayun (Wenz, 1938— 1944; Wenz, Zilch, 1959 —
1960; Haas, 1969).

CyuiecTBeHHyl0O MOMOLLb MOXKET 0OKazaTb KOMIAapaTOpHbIii MeTon
Crapo6oraroBa (JlorBunenko u Crapo6oraros, 1971), cocrosiwuuii
B CliefylollemM. PakoBHHY GPIOXOHOTOr0 MOJMIOCKA VCTAHABAHBAIOT
Ha MJIaCTHHKE ¢ NJAACTHIHHOM HA CTONMKE CTEPEOCKOMHYECKOTO MHKPO-
CKOMa, CHAGKEHHOrO PHUCOBAJBHBIM anmnapaTtoM THIA «Kamepa Jio-
UHaa», Tak, 4ToGbl ee OCb pacnonaranach NapaieNbHO CTOJHKY
(MHBIMH  CTOBAMH — IJIOCKOCTH GYAYLIEro pHCYHKa). 3aTtem 3Ty
PAKOBHHY HJIH ee MPHBEPLIHHHYIO 4acTh JIOGOro pasmepa 3apHco-
BbIBAIOT, HCMOJB3YA PHCOBA/bLHBIA anmapar, Takum o6pasom, 4Tobbl
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pasmep pHcyHka Obla OKOJO 10—15 cm. PucyHok cheayert naJnee
o6BecTH (aomactepom (Mi06Oro iBera), TYUIbIO HAH HEPHHIAMHY,
¢ Tem uTo6bl OH ObIA XOpOWIO BHIAEH CKBO3b pHCcOBaNbHBIH annapar.
Janee GepyT APYTYi0 PAKOBHHY, MOMEULAIOT B TOM K€ MOJOXKEHHH
HA CTOJMK MHKPOCKONA H, TOBOPAuHBasi ee BOKPYT OCH 3aKpy4HBAHU,
LOGHBAIOTCS COBMEII@HHS! OIHOrO H3 060POTOB (NIPH TOM XKe YyBeaHye-
HHM) C ONHHM M3 06OPOTOB HA 3arOTOBJIEHHOM DaHEe PHUCYHKE. [Tocne
3TOrO CMOTPAT, HACKOJIbKO COBMA/H OCTAJIbHbBIE o6opotsl. Hecosnane-
uHe 0GOPOTOB WJH Tem Gosee HEBO3MOXKHOCTb COBMEILICHHH XOT5 6l
0AHOr0 060pOTa TOBOPHT O CYUIECTBEHHBIX PA3JIHUHAX B EOMETPHH
pakoBHH. IDTO BbIHYXKAaeT JenaTb PHCYHOK oTJHYaeHcs
PaKOBHHBI H CPaBHHBATb OCTa/bHbIE yXKe C ABYMsl PHCYHKaMH H T. I.

CJeayeT NOMHHTb, YTO PA3NHUHS B FEOMETPHH PAKOBHHEI nlajneKko
He BCEraa CBHAETEJNbCTBYIOT O MPHHA/LIEKHOCTH K Pa3HbIM BHAAM —
06 3TOM MOMKHO CYAHTb JAHIIb MO YCTOHYHBHLIM Pa3JHYHAM, yCTAHOB-
JeHHbIM HA AOCTATOUHOM UMCJe 3K3eMNAsipoB. B uacTHOCTH, Y pald
GOpM € KanjJeBHIHbIM YCTbeM (0coGeHHO ¢ BHICOKOH PAKOBHHOM)
MOJKET CHJIbHO BAPbHPOBAThH (l1axe BHYTPH nonyasunu) war o6opoTa
BIO/b OCH 3aKPYUHBAHHS. ITO OGCTOATENBCTBO JETKO BHIABHTH, CCIH,
He JBHras PAaKOBHHY MOCJ€ COBMELIeHHS OHOTO U3 o6opoTOB, mepe-
MellaTh PHCYHOK BOJb OCH, 106GHBAsICh MOCAEN0BATENBHOTO coBMe-
UIeHHA OCTaJbHbIX 060poTOB. ONBIT HCMONB30BAHHA 3TOr0 METONLd
noAckasbiBaer, 4To Haubojee NMOCTOAHHA BHYTPH BHIA TEOMETPHS
pPAKOBHHbBI Y TPECHOBO/IHBIX rpe6HexabepHblX GPIOXOHOTHX (3a HCKII0-
yenuem poaa Viviparus, y KOTOpPbIX OY€Hb BapbHpyeT iar BIOJb
ocH). Y JerouHbiX MOJJIIOCKOB WIAT BOJb OCH BapbHPYET Yy pa3HbBIX
BHIOB B pa3noil cTenenn. B pane cayuaes npH oueHb HA3KOM 3ABHTKE
H YXOBHIHO# PaKOBHHE MOJE3HO TAKHM Xe MyTeM CPaBHHBATD CMHPA.IH
BA, OAHAKO CjelyeT BCerja MOMHHTb, UTO 3TOT MPHEM MEHEE TOUEH.
JL/Ist PAKOBHH, 3AKPYUEHHbBIX B OAHOH TIOCKOCTH, MPHXOLHTCH fenaTthb
HECKOJIBKO PUCYHKOB € PaKOBHH, HMEIOULHX Pa3HOe HHCI0 060poTOB,
WHaye MpeaulecTByOlLHE 0GOPOTH HE BHAHbI, MOCKOJBKY 3aKpbIThI
nocaeavioulHMH. B 3TOM ciyyae TakKe MOXKHO CPaBHHBATDL CriHpaH
wea (BHL cBepxy). ITOT Ke cnocob NpHroaeH s CpaBHHBAHUA
paKTHUECKHX PAKOBHH C H306pakeHHem (TOUHBIM PHCVHKOM WJIH
¢oTO), NPHBELEHHBIM B JIMTEpaType. CnenyeT, OILHAKO, TMOMHHUTD
0 He0GXOAHMOCTH TOuHOTO coBaioeHHs macuiTaba, a Takxe O TOM,
4TO PHCOBAJbHBIA anNmnapar MOKeT AaBaTh HCKAXKCHHA, H Ka AblH
pa3 mepea paGoTO# HX HALO MOJHOCTBIO VCTPAHATD.

AHAJOrHUHBIM 06pa3oM MOXKHO CPAaBHHBATh H CTBOPKH ABYCTBOp-
yaThiXx MOIIOCKOB. MX npW 3TOM CTaBAT Ha CTOJNMK MHKPOCKONA,
pacnojaras K HabaonaTenio TeM KOHUOM, K KOTOPOMY npubnuxena
makywka. [Ipa 3TOM MIOCKOCTH CTBOPOK (komuccypaJibHas MmJoc-
KOCTb) AOJIKHA ObITh MepreHAHKYAsAPHA MJOCKOCTH PHCYHKA. Tpetbe
yc/OBHE, Onpejensiollee Noa0KeHHe CTBOPKH, 3a14eTCs TEM, 4TOObI
TOUKH, JI€KAllLHE HA TOi BHELIHeH KPHBOH KOHTYpa, KoTopas Haubosee
yaansiercs OT KOMHCCYPaNbHOH MJOCKOCTH, JIEXaH Obl B MJOCKOCTH
PHCYHKA. DTO yCJIOBHE ylaeTcsi COGMIOCTH 1a1eKo He BCerlda H 4acTo
ropasjo npoute GblBaeT VCTaHABIHBATH CTBOPKH M0 B3AHMHOMY pac-
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[OJOXKEHHIO (ApYr HAJ APYroM) MepeiHHX H 3aJHHX 3y6os, a y GopM,
JIMIIEHHBIX 3Y60B 3aMKa, H 110 HHbIM 0COGEHHOCTSAM CTBOPKH. Cobaone-
HHE TPETHErO YCJ0BHS He 06s3aTebHo. BaxHo TObKO, 4TO6b! CPABHH-
BaeMble CTBOPKH GblIH YCTAHOBJAEHbI CTPOTO OLHOTHMHO. ITO Mocae-
Hee TpeGOBaHHEe 34CTaB/IfieT NPHIOTOB/IATH OTAEJbHbIE PHCYHKH A3
npasoit U JeBoil cTBOpKH. CpaBHeHHEe BHEUIHHX KOHTYPOB CTBOPOK
HAUMHACTCA C COBMEIIeHHS MPHMAKYIeUHblX YUacTKOB (HX Ha1o
COBMELLATh MAKCHMAJbHO TOUHO) M JaJiee BCEro NPOTSKEeHHs KPHBOH.
Uewm gaJibllie OT MAaKyllIeK, TeM MeHee 3HaUHMbl MEJKHE PACXOKACHHH,
OIHAKO HEBO3MOXKHOCTb COBMECTHTb KPHBble TOBOPHT O Ppas3/HuHH
B reOMeTpHH PaKOBHH.

Eile pa3 XOTHM MOAYEPKHYTh, YTO KOMNApaTOPHbIH METOL MO3BO-

JISIeT, He HAEHTHHUUHPYS BHABI, YKe pa3zo6paThCs B BHAOBOM COCTABE
c60poB, a jaJee, OCOGEHHO ec/H HAEHTHQHKAUKS BHIOB 3aTPYAHEHA
oTcyTcTBHEM MOCOGHIl, MOCAaTL AOCTATOYHO PeNpe3eHTATHBHBIE
o6pa3ibl KaX10r0 BHIa CMEUHANHCTY-Manakoaory And HIEHTH(HKA-
WHH HJIW A5 POBEPKH OMNpedesieHHs.
- Ucnonb3ys CNHCKH BHOB, JaHHble 06 HX KOJHYECTBEHHOM COOTHO-
. WIeHHH M HMEIOlLHEeCA JAaHHble 06 HX 3KOJOTHH H reorpaHuecKkom
.y cTpaTHrpagMueckoM PacnpocTPAHEHHH, MOXHO PEKOHCTPYHPOBATL
KOHKpeTHble YCJOBHS HAa KaX[0H CTaJlHH CYUIeCTBOBAHHA BOILOEMA,
a TakKe BO3MOXKHYIO ero ruaporpadHyeckyio npHypoueHHOCTD (no
300reorpaduueckoil MPHHAANeKHOCTH HAHJIeHHbIX BH/0B).

pexe Bcero cejyeT OCTaHOBHTbLCA HAa BOMPOCE O rugporpacdu-
yecKoil mpHHaANeKHOCTH BogoemoB. Kak H3BecTHO (CM., HaNMpHMEp:
Kpacos, 1975), ruaporpaduueckasi ceTb MeHAeTCA BO BPEMEHH H
pecbMa cyuiecTBeHHO. COOTBETCTBEHHO MEHAIOTCS H BO3IMOKHOCTH
paccesenns Moamiockos. [MosTomy HaGop MOJJIIOCKOB MOXET Ompe-
NefeHHbIM 06pa30M YKa3biBaTh Ha MPHHALIENKHOCTb BOAOEMA K TOMY
uan uHomy Gacceitny. Bonee noapoGHo 300reorpadusa NMPeCHOBOAHbIX
MoJTIOCKOB pasobpana B ceoake 9. M. CrapoGoraTosa (1970) 1 B 6o-
Jlee MO3AHMX AonoaHeHHsx K weit (Mocksuuesa, 1973; Kpusoulenna,
CrapoGoratos, 1973; Starobogatov, 1983; Hasaryanaes, Crapo-
6oratos, 1985).

3ooreorpaduueckne 061acTH, Ky1d nonaaalT BOJLOEMbI CCCP—
sto [Naneoapkruueckasi (6onbwas yactb CCCP), Cuno-UHauiickas
(Amypckas noao6aacth — Gacceiin Amypa Ge3 pepxuei 3eu u [lpu-
mopbe; fInoxckas mono6aacTb — WKHbIE KypuibckHe OCTpOBa H 1or
Caxanuua), Baiikanbckas (03. baikan) [Touto-Kacnuiickas cono-
HopaToBoaHas (Kacnuii u scTyapuble yuacTku ceseproro [1puuepho-
MOpbA).

Haxoasiuasica ua tepputopun CCCP uactb naneoapKTHUECKOH
o6aacTH pasaensierca Ha 2 M0A06AaCTH — Esponeiicko-LleHTpanbHo-
azuaTckylo (na teppuropun CCCP — 6 HaanpoBHHLHI) H CHOHPCKYIO
(2 HaanpoBHHUKK). AMypckas noaobaactb Cuuo-WUuauniickoit o6aacTy
g nperenax CCCP npencrasieHa 2 HaANPOBHHUHAMH: ONHY obpasyer
Gacceitn Amypa, apyryio — [lpumopbe (MockBuuesa, 1973). Kaxnasn
HAANPOBHHIHSA XapaKTepPH3YeTCs npeobiaiaHHem BHIOB, MpHHALIE:
! KAUHX K KAKOMY-/THG0 0HOMY DayHHCTHUECKOMY LEHTPY. 3oorpadu-
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yecKas MPHHALIEKHOCTb NPECHOBOAHOH (hayHbl B XON€ €€ HCTOPHH
MOTJ1a CYIIECTBEHHO MEHATHCH, O UeM CBH/IETE/bCTBYET HEMaJo MpH-
MepOB, MOJVUEHHBIX B Pe3yabTaTte aHagu3a coppementoi dayubl. Tak,
o3epa 6OblUIMHCTBA GeccTOuHbIX 6acCeiHOB CeBEPHOTO Ka3zaxcrana
Hacenenbl (hayHOWH, NPAKTHYECKH HE OTJIHYUMMOH OT ¢ayubl 03ep
[Tpunpteiuiba. [locnenHss Bo MHOTOM CXOLHA € thayroi GacceHHOB
Boarn # Ypana (KcKaiouasi MX 4acTH, pacnonoxenusie B [Ipukacnuii-
CKOW Braauue) W OUeHb PE3KO OTJAHUaeTcsl 0T (hayHbl NpaBoGepeKHOro
[puo6est u Foproro Aartas, KoTopble BXOAAT YK€ B COCTas Apyro
nopo6aactH — Cubupckoil. [IpuunHoi 3TOTO, NMO-BHAHMOMY, ABIAETCH
WHOH Xapakrep GaccefiHOBbIX CBA3€H B Te0JOTHYECKOM [POLITOM,
TAK K4K H3 MPECHOBO/HbIX MOJIIOCKOB CMOCOOHE! MTPEO10/1eBaTh BOAO-
pasjienbl JHLWb OGHTATeNH MEJIKHX, OCOGEHHO MePeChiXaiolluX BOLO-
eMOB.

[MpH PeKOHCTPYKIHH YCJAOBHI, CYLLECTBOBABIIHX B Naa€0BOLOEME,
NPHXOAMTCS PYKOBOICTBOBATBCS ~AKTYA/IHCTHUECKHM MOAXOLOM M
neJaTh 3aKJA0UeHHs 06 YCAOBHAX MPOLIJIOro HCXOAH H3 TOTO, YTO ME
3HaeM 06 KOJOTHH COBPEMEHHBIX MOJJIIOCKOB. ITO OGCTOSTE/NBCTBO
NPHBOAMT K TOMY, YTO BIOJHE AOCTOBEPHbLIE BHIBOJABI MOXHO NE1ATH
TOJIbKO B OTHOLIEHHH TEX OTJIOMKEHHH, rie BCTPEUECHDLI HbiHE JKHBYL1HE
BHIbl (OT BepxHero IJHOlleHa 10 coBpemeHHOCTH). B OoTHOWeHHH
6oJiee IPeBHUX OTJIOXKEHHH YacTO HCNOJBb3YIOT of1mne 3K0J0THYECKHe
XapaKTepHCTHKH ponos. Tako# noaxol, ONHAKO, HHOraa NPHBOLHT
K HepepHbIM BbiBoAaM. Tak, Hanpumep, BHAbl pOa Polypylis nacensior
gojoembl oT lora Kutas no no6epexws Cesepuoro JleposuToro
OKeaHa: W 1e]aTh T€ WK HHblE MaNeOKAHMATHUECKHe BbIBOABI MO PAKTY
HAXOXKIeHHSA KAaKOro-TO BBIMEpIUIero BHAa 3TOrT0 pojia MpocTo HEBO3-
MOXKHO. Boabmylo NoOMOollb TYT MOXKET OKa3aTh aHajlH3 BCEro KoMm-
JleKca MOJIJIIOCKOB B LIEJIOM.

BONBLWHHCTBO MPECHOBOAHLIX MOJIOCKOB OOHTdeT B BOAOEMAX,
HMEIOLIMX COJEHOCTh HHXKE KPHTHUECKOi, T. e. nuxe 2—4 % (Xne6o-
Buu, 1974). B HekoTOpBIX BOJOEMAaX apHAHOH 30HBEI COJEHOCTb B 3a-
CYLIJIMBEI CE30H MOMKET 3HAYMTENbHO MOBbIIATLCA (no 10—159%:
Jynbkun, 1961). B 3THX YCIOBHSIX MOryT XHTb HEMHOTHE BHIBI,
B YaCTHOCTH HEKOTOpbie BHIbl, NPHYPOUCHHblE B APYFHX paHOHax
K mepechixaiouum Bopoemam, nanpumep Codiolla inflata (Hans),
a TakKe HEKOTOpbie BHIbl JIHMHEH] ¥ MAaHOPGHI.

Ha cTenekb nporpeBaeMoOCTH BOL B O3€pe B KAKOH-TO Mepe MOryT
yKa3elBaTh pa3Mepbl W TOMUIMHA pakoBHH. CBsi3b TYT KOCBEHHAd,
NOCKObKY Pa3Mephl ABYCTBOPUATHIX MOJTIOCKOB 3aBHCAT OT obecrne-
YeHHOCTH KOPMOM H HHTEHCHBHOCTH TNHTaHHs, T. €. OT CKOPOCTH
¢uabrpanun. [onyuenne KaJbUHA TAKKe 3aBHCHT OT CKOPOCTH buabT-
pauuu. [MocaenHss ke NPOSIBASAET YETKYK 3aBHCHMOCTE OT TeMnepa-
typul (Anumos, 1981). Onnako cpaBHeHHe DAKOBHH MO pa3mepam
W TOJILMHE CTEHKH BO3MOMKHO JHIUB MEXAY OCOOSIMH OLHOTO HJIH
nocTaToyHo 6au3KHX BHOoB. Hesneno cpaBHHBaTh B 3TOM OTHOUIEHHH
JKHBYULHX B OIHHAKOBHIX YCIOBHAX ToHKocTeHnyw Anodonta cyg-
nea (L.) u Toacrocrennyio Unio pictorum (L.).

MonTI0CKH OBHTAOT B BOLOEMAX C Pa3jHUHOA KECTKOCTbIO BOL
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(OKanuu, 1952; Anumos, 1981). Haubonee H6aaronpusiTHble YCJIOBHS
pocTa GOJBLUIHHCTBA MOJUTIOCKOB OKa3blBaloTCH B BOJOeMax C yme-
PeHHO KecTKOH BONOH, ¢ coaepxanuem Kaabuusg ot 20—100 mr/a.
MaprapuredupHuabl NPEANOYHTAIOT MEHbIIEE COAepKaHHe KaJbllHs
(or 5—20 mr/n). JInanazoH ONTHMAJLHBIX KOHUEHTPAIUHH KaJbIHSA
y pasHbiX BHAOB pasHblfi. A. @. ATHMOB NPHBOIHT TaKHe TPHMEpBI:

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) Oxkono 70

[lpecHoBOAHbIE MOJUJIIOCKH 4Yalile BCETrO MHBYT Ha HeBOMbLINX
raybunax B autopanbHoll 3oHe (0.1—10 m) u pexe na cvbautopanu
(10 20—50 m}; bHTOdHILHBIE TACTPONOALI, OGHTAIOLLHE HA NPHOPEK-
HOH PacTHTENbHOCTH, XOPOLIO OKOHTYPHBAIOT MPHBPEKHYIO 30HY 03€epa
(ecan no dauHaNbHLIM YCJOBHAM 3Ta 30HA oaHopoaHa). Heckoabko
raybike, 3a mnpegenaMH pacnpocTpaHeHHs NPHOPEMHON PACTUTE/b-
HOCTH, OGHTAIOT 1eTPpUTOGATH W CeCTOHOMATH, CPeH KOTOPBIX B Mpec-
HBIX BO/J0EMaX OCHOBY COCTABJSIIOT YHHOHHAB H LHKJIODMILI. B pac-
NPOCTPAHEHHH MOJIIOCKOB Ha JIMTOPAJIH CYUIECTBEHHYIO POJb Hrpaer
xapakrep rpyHta. E. Tlapau (Purdy, 1964) vycranosua mnpsmyio
34BHCHMOCTb YHCJEHHOCTH TPYHTOEL0B OT COACPKAHHA OPraHHYeCcKoro
BeulecTBa B ocajake. CectoHodarn ualle BCTPeYAKTCH B YHCTBIX
neckKax, a B 3aHJEHHbIX Y4acTKaX HX YHMCAEHHOCTb cHHxaeTcs. Cnpa-
BelIMBOCTh BbiBOAOB E. [lapan moarBep:knaeTcs HalHUMH MOJEBBIMH
nabaonenusvu. Ilenoduas B HCKOnaeMoOM COCTOSIHHHM PACMO3HANOTCH
MO TOHKHM paKOBMHAM C IIHPOKOH TNJOLLAJALI0 OMOPBI, € TIJaIKoH
HJIH c1ab0 cTpyHUaTOH MOBEPXHOCTBIO (K HX UHC/Y OTHOCATCS HEKOTO-
pbie UHKJAOAKHAK). OHH OOHTAIOT BHYTPH MATKHX HJIHCTBIX HJH TTHHH-
cthix TpyHTOB. IlcamMmoduiabl (K HHM OTHOCATCA GOJBLIIHHCTBO YHHO-
HHA, PSA UHKJIOJMHA, @ H3 GPIOXOHOTHX MOJIJIIOCKOB 4aCTh BaJbBaTHI)
OOUTAIOT HA VIJOTHEHHBIX MeCYaHblX TPYHTAX C TOHKHM HAWJIKOM
B 30H¢ YMEPEHHOTO BOJHEHHSA, CNOCOOGCTBYIOLLEro MPHHOCY MHTATEb-
HblX BellecTB. Ha KAME@HHCTBIX IPYHTAX, KaK MPaBHJIO0 B 30HE MOBLILLIEH-
HOr0 BOJIHEHHSA, nocenstoTes autoduan — Lithoglyphus, Theodoxus,
Ancylus, muorue Lymnaea.

B ycsoBUfiX 3HAUUTENBHONH MOJABHKHOCTH BOJ 1peobialaior MoJ-
JIOCKH € YTAXKEJeHHbIMH pakoeHHamu. [lpu 3aXOpoHeHHWH MHOTO
pPAKOBHH MOBpEXJAAeTCi WM MpeBpallaeTcd B o6JoMKH. B canabo-
MOABHXHOH Ccpele pacnpoCTPAHeHbl NPEHMYLIeCTBEHHO 06JerueHHbIe,
OTHOCHTEJIbHO TOHKOCTEHHbIE PA4KOBHHBIL. HS}“—[EHHE MOJJIOCKOB MO3BO-

- JIAeT YCTAaHOBHTBH CTeneHb Nnpo3pavyHoCTH BOM. BoabuimuerBo cecroHo-

(aroB mpeanmouHTaeT Mpo3pauHbie BOAEL. McKalUeHHe COCTaBAAIOT
HEKOTOpPbIE ABYCTBOPKH, KOTOpble MPHCOOCOGHANHCL K MOBLILIEHHON
MYTHOCTH BOJ.
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H3ayuenne KOMNIEKCOB MOJMIOCKOB, MPHYPOUEHHBIX K pasHbim
ryGHHaM, MO3BOJAET CyAHTb 06 YPOBHSIX 03ep B pas3Hble cTaauu
Hx passutus. JI. C. Koanockas (1956) BbizensieT KOMMIEKCH MoJI-
JIOCKOB, KOTOpbe OGHTAIOT B 0O3epaX, HAXOAALMXCA HA Pa3HbIX CTa-
AHAX PA3BHTHA: |) ONMyCKAIOUIHECH HA 3HAUHTEIbHBIE FYGHHBI; 2) 06H-
TAIOLLHE Ha JIMTOPA/IH B 30He NAABAIOLLEH H IOrPYKEHHOH PaCTHTE b-
HOCTH; 3) yMepeHHbIX ry6HH (cy6auTopasn); 4) MEeJTKOBOLHON yacTH
JIMTOPaANH C HAABOJAHOH PACTHTENbHOCTBIO.

Hcnonbsys knaccudpukaunio npecHoBoanbix Bogoemos H. Kaumo-
Buua (Klimowicz, 1959), 4. W. Crapo6oratos (1970) swugensier
KOMIJIEKCbl MOJIVIOCKOB, XapaKTepHbIe 1151 MOCTOSIHHBIX H Mepechixalo-
LLHX BOJOEMOB.

I. Henepecbixaouine nocrosiuubie. B Hux 06uTaeT 60MbIIHHCTRO
HAIUKX TIPECHOBOLHBIX MOJJIIOCKOB, MPHYPOUEHHBIX K MEJKOBOABIO,
Hanpumep Lymnaea auricularia (L.), Valvata cristata Miiller.,
V. planorbulina Palad., Bithynia tentaculata (L.), Euglesa rosea
(Scholtz), E. acuminata (Cless.). .

2. Heperyasipuo nepecwixawoiue. 3aech BcTpeuaiores Musculium
croplini (Dkr.), Lymnaea atra (Schr.), L. fontinalis (Stud.).

3. Peryasipno mepecsbixaiomme. Buaosoit coctan MOJIJTIOCKOB, MPH-
CMOCOG/IEHHBIX K BPEMEHHOMY OCYLIEHHIO, AOBOJBHO pa3HoobpaseH:
Codiella troscheli (Paasch), C. inflata (Hans), Bareoelona con-
tortrix ussuriensis Bittn. et Ehrm., Aplexa hypnorum (L.), Anisus
dazuri (Morch), A. spirorbis (L.), A. leucostoma (Mill.), A. perezi
(Graells), Planorbis planorbis (L.), Helicorbis sujfunensis Star.,
Lymnaeca lapotis (Schr.), L. liogyra West., Euglesa fossarina
(Cless.) u ap.

4. penepuble Bogoembl. 3aeck 06biunbl Valvata pulchella Stud.,
V. umbilicata, Choanomphalus rossmaessleri (A. Schm), Kolhymar-
bis angarensis (Dyb. et Gr.).

5. Bbicbixaouine apuaubie Bogoembl. B Hux obutaotr Lymnaea
kazarensis (Moz.), L. subdisjuncta, Planorbarius stenostoma
(Bourg.).

Pasymeercsi, 310 nenenne Heckosbko YCJOBHO, H OGHTaTENH nepe-
ChIXAIOUIHX BOAOEMOB MOTYT ObiThb BCTPEUEHB H B MOCTOSIHHBIX, paBHO
KaKk oGuTaTenn 3eMepHBIX — B NepechXaioliHX.

B tpancrpeccusubie 3moxu, Koraa o6uias crenesb 06BOAHEHHOCTH
MOBbILIEHA W MeXGaccefiHOBblE CBA3H CNOCOGCTBYIOT LWHPOKOMY
OGMEHY ManakothayHaMH, KOMIIEKCh O3€PHBIX MOJLTIOCKOB Xapakre-
PH3YIOTCS HAHGO/ILIIHM PA3HOOGPA3HEM BH/IOB H MOBbIIEHHON YHCOH-
HOCTbIO ocoGel. Cpeau BHAOB npeo6iagaior KPaTKOBPEMEHHO Cylile-
CTBYOWHe. B perpeccusubie 3noxu 6aaronapsi noHHKeHHOM YBJ1A XK -
HEHHOCTH MexO6acceHHOBBIH o6MeH MaznakodayHamu 3aTpYLHEeH;
KOJIHHYECTBO BHAOB YMEHbIIAETCS; MPHCYTCTBYIOT PEJNHKTOBLIE BHIbI.

[Tpu pekoneTpykuun apesnux 03€p HEO6XOAMMO YYHTBIBATb (ha-
UHa/JbHble HAGJI0JEHHS Ha COBPEMEHHbIX BOLOEMax (ToactukoBa
H ap., 1983). B pasueix yactax Bogoemos JOMHHHPYIOULHE BHJLHI,
Habop TAKCOHOB M YHCJAEHHOCTH 0COGEH MOJTIOCKOR 3HAYHTENbHO
pasawyaercs. Hanpumep, B cesepuoii wactn Hepckoii ry6el, rae
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npeobianaeT necuaHas JHTOpPajdb M OTKPHITble TecuaHble MJASKH,
B NPHGPEKHONH 30He ¢ PeaKOll HAaABOAHONH PACTHTENbHOCTHIO TOCMO-
crByer Lymnaea tumida Held., a neckoabko rav6xe — Anodonta
minima Millet, cy6romunant Pseudanodonta klelti.

B toxHO# wacTu Hesckoit ry6bl, rae wupe pacnpocTpaseHbl Wb,
a TaKykKe HaJBOJHAfA H NOABOJAHASA PACTHTENbHOCTb, CPEAH MOJTIOCKOB
pomunupyer Viviparus viviparus (L.).

B npenenax necuanoii MMTOpasH pasiHuMA B UHCAEHHOCTH ocobeil
H pasHooGpasHH BHAOB CBA3aHbl ¢ MHKpopeabedom 6Guortona. Tak,
B noc. Komaposo, rae necyanas qiutopanb H306HIVET MUKPOGYXTOY-
KaMH, MHKPOJIaryHaMH, MOJIIIOCKH pa3HooOpasHee H MHOrOUYHCIEHHee,
ueM B noc. Moo ieKHbifi, r1e necyaHblil NS OTKPLITHIA H NOABEpXKeH
NOCTOSIHHOMY J1€/iCTBHIO BETPOB, a 6eperoBas JIHHHS MaJI0 H3pe3aHHas.
HauGosbuiee KonuuecTBo pakoBHH MOJIIOCKOB B MHKPO3aJHBaXx
Ha6JI0/1a€TCA ¢ NOABETPEHHOH CTOPOHbI.

J1. C. Koanosekas (1956) ykasbiBaeT Ha pas/iHuHe B cOO6LLECTBAX,
O6HTaIOWHMX B 3apoOc/asiXx He3a60/M0YeHHbIX W BOAM3H 3a60J0YEHHBIX
Geperos. Ha npumepe 3anaanocHGHPCKHX 03ep OHa OTMeuaeT MpH-
YPOUEHHOCTb OTIE/bHbIX BHAOB K CTPOrO OMNpeneseHHbIM (auusam.
Tak, maccooe ckonnewne Armiger bielzi w eanHUYHbBIE 3K3eMNJsApbI
Choanomphalus rossmaessleri ormeuaotcst B TopdsHO# npocaoiike,
T. €. Ha CTalHH npeBpalleHns o3epa B Toppanuk. [Ipumepom cTporoii
MPHYPOYEHHOCTH MOJIJIIOCKOB K ONpe/e/ieHHbIM (halHalbHbIM YCAOBHAM
ABJAIOTCH MOJNMIOCKH o3ep JluiiBasips u Mynasips, coeanHenubix apyr
C Apyrom KopoTko# mpotokoil (ToactukoBa w ap., 1983).

®aunanbHas NPHYPOUEHHOCTb MOJIOCKOB HabaioiaeTcss W Ha
03epax apHAHOH 30Hbl. Tak, Ha OTKPBITOI necuanoil AuTopaau o3. 3aii-
cad nowuunpyetr Anodonta seisanensis Kob., a wa 3apacraiommx
yuactkax B6sH3H aeabTbl Yepuoro HMprhiia rocnoactsyior pacth-
TEJIbHOSAAHbIE TaCTPONO/IHI.

Kak nokasan KonuuecTBeHHbIii aHA/H3, BH/bI-1OMHHAHTH XapakK-
TEPH3YIOT OrpaHHYeHHbIH Ha60p GIH3KKX daunii (MK oaHY daunio).
Beigep:kannocTb daunanbibix 06CTaAHOBOK OMNpeensieT H BhiAepiKaH-
HOCTb 1OMHHHPYIOUIHX BHAOB. AKUeccopHble (COMYTCTBVIOIULHE) BHIBI
BCTpeyaloTes B GoJsiee pasHooOpasHbiX Gauusix W NpocjexHBaoTCA
Ha COTHH KuaomeTpos. [lostomy ouH HMEIOT Ba)kHOe 3HAUeHHe IS
ONpefe]eHHsI ONHOBO3PACTHOCTH KOMIIEKCOB H KaK HHAHKATOpPbI
JaHAAPTHO-KNIHMATHYECKHX 30H.

[Tp BoCCTAHOBAEHHH reOXHMHUYECKHX OCOGEHHOCTEH ApeBHHX o3ep
H OKpYKatoulero Janawagra HeKoTOPYIo 10NONHHTENbHYIO HHbOpMa-
UHIO JlaeT XHMHYECKHH aHaiu3 pakoBHHHOro BellectBa. OGLIEH3-
BECTHO, YTO B HAKOIIEHHH MHKPO3/IEMEHTOB OPraHH3MOB CYLECTBEH-
HYIO pOJib HTPAIOT HX GHONOrHYecKHe ocobenHocTH. Tak, aABycTBOpua-
Thi€ MOJUTIOCKH B 6OJIBUIHX KOJHUECTBAX KOHLEHTPHPYIOT Maprael
H Kesne30. [acTponoabl coAepKAaT HAa3BAHHLIC 31€MEHTHl B MEHbIIHX
KOJIHYeCTBaXx, HO 3aT0 B Goabuiem o6beme aacop6upyior Cr, As, V, Ti
H apyrue metaanbl (taba. 4). Oanako HaGMIOAEHHSIMH YCTAHOBJICHO
(ToactukoBa u ap., 1983), uTo y ONHHX H TeX e BHAOB cosepxaHue
MHKPO3JIEMEHTOB TeM HHXKe, yem Goablie HX B cpeae oBHTaHHA (HO
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Tabanwua 4

MHKpOMCHEHTHHﬁ COCTaB PAKOBHHHOIO BEUIECTBA MOJJCKOB
B PAa3HBIX KAHMATHYECKHX 30HaX

Mecro BasTa o6pasuos |0§32'% 101\_'}51.% Sr, % 1094"% Mg, %
Lymnaea auricularia
Komapogo | 300 5 5 0.1
Puxckoe BaMm. — 100 2 3 0.1
Kypuo-Mapec - 300 3 10 0.3
Heebik-Kyan — T 20 5 0.5
Heenk-Kyanb 6 B 40 2 0.3
Banxaw 3 8 20 1 -
Galba palustris
Kypuio-Mapec 5 50 15 8 0.15
Yauwl 1.5 8 20 6 0.15
Anodonta complanata
Kypurio-Mapec 8 20 4 10 0.002
Yauwl 8 20 20 6 0.15
Lymnaea stagnalis
Baaxauw | 30 15 0.5 0.3
Scronus (Mynasps) - 10 2 — 0.03
Dunckuii 3an. (Jomonocos) 1 10 o 1 0.2
O3. Bopucosckoe 1 900 5 5 0.2
O3. Kpachoe | 900 5 5 0.2
03. Cura 3 300 7. 3 0.5

Aa/ieKo He MpAMO MPONOPUHOHAJILHO CONepPXKaHHI HX B Boze). Ha-
npuMep, B pakoBHHHOM Beliectse Unio pictorum (L.) B pvaubix
osepax KpacHom u BopucoBckom conepxanue Mmapranua noutu s ue-
Thipe pasa 60Jblle, 4eM B PAKOBHHHOM BElLIeCTBe TOro e BHaa B Hep-
ckoi ry6e y noc. Komaposo. Coxepkanue MHKPO3JEMEHTOB B Be-
IeCTBE PAKOBHH MOJIIOCKOB HEOAHHAKOBO B Pa3JIMUHBLIX KJAMMATH-
yeckHx 3oHax (taba. 4). Tak, comepanue 6apusi M ocobeHHO
MapraHua B paKOBHHHOM BellecTBe Lymnaea auricularia L. B rymun-
HOM Kaumare (Hesckas ry6a, [pu6antika) na nsa nopsinka 6oabiue,
YeM B apHAHOH 30He, rae pacnosoxkensl o3zepa Baaxaw u Mccbik-
Kyab. Crponuns, waoGopor, a nopsigok Goabiie B apHaHO# 30He,
yeM B TYMHIHOH. Meau M MarHus HECKOJbKO 60JblIe B TYMHJIHOH
3one. Takne KONHYECTBEHHbIE PA3JHUHA MHKDPOIIEMEHTOB B PAaKOBHH-
HOM BELIECTBE MOTYT ABAATHCA /AOMOJHHTE/NbHBIM KPHTEpHEM I1%
OMpefeNeHHst NaHAaPTHO-KIHMATHYECKOTO TNOJOXKEHHA JPeBHEro
o3epa. [To MHKPO31eMEHTHOMY COCTABY PAKOBHHHOIO BElIECTBA MOJ-
JIIOCKOB MOXKHO OTJHYHTb OCHOBHOH THN BOLOEMA: MPECHOBOIHBIH,
COIOHOBATOBO/HbIA H MOPCKOH. B npecHoBoaHbIX BojoemMax cTpoHiLHs
H LLHPKOHA B PaKOBHHHOM BEIECTBE HA OJMH-1ABA MOPSAKA MeHblie,
YeM B COJIOHOBATOBOHBIX.

O6o611eHHe NOTYYEHHbBIX MATaKOMOTHYECKHX T1aHHbIX 3apepuiaercs
BBIIBJIEHHEM OGUIMX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KOHKDETHOMY
MEePHOIY pa3BHTHA 03ep B uenoM. [1o H3MeHEHHID KOMIEKCOB MOJLTIOC-
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Ocrpakons

OCTpakoabl — pPaKyUIKOBbIC PAUKH — SIBJASIOTCH MOCTOAHHbIM
KOMIMOHEHTOM 3KOCHCTEM 03€p pa3HblX THMOB, HAYHHAA C Maneo3oii-
ckoro Bpemenu. Cpeau APYTHX TPYyNN JHMHHYECKHX OPraHH3MoB
(«mefoGeHTOCda») OHH HauGoJgee NepPCrNeKTHBHbI AR NaJe0JHMHO-
JOTHUECKHX PeKOHCTPYKILHI, TaK Kak 06,1a1a10T KaJbIlHTOBOH PaKOBH-
HOil, COXpaHAwIlIecs B HCKONAeMOM COCTOSHHH, H XapaKTepH3yioTed
LIHPOKHM 3KOJOTHUeCKHM auanasoHom. [Ipu 3tom, Kak nokassiBaioT
HCC/IEIOBAHWA COBpeMeHHOH Gaynbl, HabaoaaeTcd onpeaeneHHan
TAKCOHOMHuecKas TH(depeHItHalns oCTPAKOI N0 OTHOLIEHHIO K TAKHM
(HH3HKO-XHMHUYECKHM MapameTpaM BOA0EMOB, KaK COJEHOCTb, Temnepa-
TYpa, peaklus cpeibl, ray6uHa, rHAPOAHHAMHYECKHH PeXKHM, YPOBeHb
TpouK, coaepaHHe KHCIOPOLa B NMPHAOHHBIX CJA0AX BOABI H T. M.
B cooTBeTCTBHH ¢ U3MEHEHHSIMH VKA3aHHbIX NapaMeTpoOB H3MeHSAeTCH
He TOJIbKO TAKCOHOMHYECKHH (BHIOBOH H POOBOI) COCTARB, HO TAKKe
KOJIHUECTBO OCTPaKOd, CTeNneHb Ppa3HooOpa3usi HX AacCOUHAUHH M
Mopdoaoryueckue oco6eHHOCTH pakoBHH. Heboabline pa3mepsl pako-
BHH ocTpakon (o1 0.25 no 2 mm, peako — GoJsiee) 130T BO3MOMKHOCTh
noJyuaTh JOCTATOUHO NPEACTaBHTENbHBIH MaTepHan aaxe n3 HeGO/b-
wHX no o6bvemy o6pa3uoB W3 KepHa GYPOBLIX CKBAXKHH M M3 KOJOHOK
JOHHBIX OTJ0XeHHH o3ep. [lepeuncieHHble 0COGEHHOCTH OCTPaKoL
NMO3BOJSAIOT HCMONb30BATHE WX KAK HAJEXHble WHAMKATOPbHl YCIOBHIl
B /ipeBHHX Boaoemax. [lo cMeHe TaKCOHOMHYECKOTrO cOCTaBa accollHa-
IIHH OCTPakol, KOJHYECTBEHHOrO COOTHOLIEeHHWS TnpeAcTaBHTe el
Pa3JHYHBIX CEMEHCTB, POJOB H BHJIOB, NO XHMHYECKOMY COCTaBY
H MOP(ONOrHYECKHM OCOGEHHOCTAM PAKOBHH MOXKHO (HKCHPOBATHL
Takue coObITHA B HCTOPHH 03P, KaK H3MEHEeHHs VPOBHSA, TEPMHUECKOTO
H THAPOXHMHUYECKOrO PeXHMOB, CTEeNeHH TPOGHOCTH W T. 1.

[Taneoskonoruueckoe MW MnaJjeoJMMHOJOrHYECKOe HanpasJeHHe
B H3yueHHH (ayHbl OCTPAKOJ MOJYYHJIO pa3BHTHE JIHIIb B MOCAEAHHE
10—15 net, xoTA BNepBble HCKOMAeMble OCTPAKOAbl H3 KaHHO30HCKHX
03€PHbIX OTJO0KEHHH (aKyarblJIbCKHX H aMWepPOHCKHX) B HallleH cTpaHe
6biin onucanbl B. 3. Jlusenranem euwe B 1929 r. B teuenue nocne-
AYIOUIHX COpPOKa JIeT pe3yJbTaThl H3VUEHHS OCTPaKOA H3 O3epHbIX
OTJIOXKEHHH HCMOJb30BAMHCH MOUTH HCKJIIOUHTEBHO A/A ONpeie/eHHs
BO3pacTa BMELLAIOUIHX MOPOA H pelleHHsi 3ajauy cTpaturpadud H
KOPPeasilHH KOHTHHEHTANbHbIX TOJUL YCHIMBIUMHCA B NOCJe/pHHe
roill HHTEPEC K MajJeo’KoJOrHH ocTpakoa ob6bscHAeTcs, ¢ ONHOH
CTOPOHBI, PAa3BHTHEM 3KOJIOTHYECKOH HAYKH B CBA3H € HeoOGXOIH-
MOCTBIO H3VUeHHS aHTPOMOreHHOTO BO3AEHCTBHA Ha GHOTY, a C Apy-
roii — HacTynJeHHeM HOBOTO 3Tana najeoHToJoro-ctpaturpaduue-
CKHX HCCJe10BaHHH — CTAHOBJEHHEM 3KocTpaTHrpadHH, — Kotopas
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TpeGyeT BLISIBAEHHS B3aHMOCBA3H 3BOJIOLHH COOBLIECTR OpraHM3MoB
€ H3MEHEHHEM OKDYXKAIOUIHX YCAOBHI B reOJOrHYECKOM MPOLLIIOM.

B Teuenue nocaennnx net npo6aembl naneoskonornueckx HeeTe-
MOBaHHA OCTPAKOL AKTHBHO 06CYKIANHCh HA BCecoiosnbix i Mexny-
HAPOLHLIX KONIOKBHYMAX H CHMNO3HYMAX, B TPyaax M Teaucax
KOTOPbBIX onyGaHKOBaH psia paboT, ocBelaoinx BOMPOCHl HCNOJb30-
BaHWH OCTPAKOL A5 NAICONHMHONOTHYECKHX PEKOHCTPYKLUHH ( Teanchl
[T Beecowanoro koanoksuyma. .., 1971 O6pa3 KH3uH M 3aKOHO-
MEPHOCTH paccesenust. . ., 1975; Mcropus o3ep B Me3030e, naseorene
H HeoreHe, 1975; Paleoecologie des Ostracodes, 1971: Biology and
Paleobiligy et Ostracoda, 1975: Aspects of ecology and zoogeo-
graphy. .., 1977; Application of Ostracoda, 1983).

B pa6orax, nocBsimenubix naneonnmMHos0rHueCKH M acrnexkram M3y-
dennsi ocrpakon (Heyerpyesa, 1971, 1981; Anderson et al., 1967,
Loffler, In: Berlind, 1979—1982, vol. 1. p. 329—340; Peypouquet
etal., 1979; De Deckker, 1983), NPHMEHSIETCSH MeTO KOJHYECTBEHHOrO
YueTa npeicTaBHTeNeH POJIOB H BHIOB OCTPAKO/, SIBASIOUIMXCS HHIH-
KATOpPAMH CONCHOCTH, TayGHHb, Temnepatypbl. Kpome Toro, aas
Ma€0SKONOrHYECKHX PEKOHCTPYKLUHH MOrYT GObiTb HCMONb30OBAHBI
MOpP(oJIOrHYeCKHe 0COBEHHOCTH PAKOBHH ocrpakon (Mlopuukos, 1971;
Benson, 1981) u ux xumnueckuii cocras, KOTOPLIH OTpa)caer cnemu-
(GHKY THAPOXHMHUECKOTO pexima ApeBHHX BonoemoB (Sohn, 1958:
Chibas et al., 1983).

O630p neenenoBanuii AHMHHUECKHX ocTpakoa daHepososi caenan
B KOJITIEKTHBHOH paboTe 300/10r0B H MafeoHTONOr0B (Carbonel, Colin,
Danielopol, Loffler, Neustrueva, 1985). [Tpu uccnenopanuax kaiino-
30HCKHX OTNOKEHHH YCNIeLHO npHMeHsIeTcs aKTYaJIHCTHYECKH I MeTo],
TaK Kak B COCTAB accOUMALHA OCTPAKOA BXOAAT POAbI, a HHOrAA
H BHIbBI, XHBYIIHE HbIHE.

Metoanka wuayuenns octpakoa ua YETBEPTHYHBIX OTJOXKEHHI
C UEIBbI0 PEKOHCTPYKUHH YCJOBHI B JPEBHHX BOLOEMAX pa3spabathbi-
Banack C. ®. 3y6oBuuem (1978, 1983) B Muctutyre reoxumuu u
reopusukn AH BCCP. Hm pekomenayercs Clefylonlas ouepeaHocTh
paboT no 3aroToBKe H N1a60opaTopHOi 06paboTKe MaJeOHTONOr HYECKOTO
matepuana. Ilocie mocaoiHOro pacunenenns Touimu 0o6pasoBanHil
J06Oro paspesa W BLINOJHEHHS €€ 1eTaJbHOrO ONHCAHMS MPOH3BO-
AMTCA OTGOP MOPOJ, NPEAHA3HAYEHHBIX JLIS OCTPAKOA0JOTHUECKOT 0
H3yueHHs. B 3aBucHMOCTH OT uenell mpeacTosMX HecaenoBaHHmiL
ocyulecTsasiercss pasGHBKa Beeil TOMUM pa3pe3a Ha pasHble (ot 10
/10 2 CAHTHMETPOB WK ellle GoJee 1pobHble) HHTepBaasl. [Tocae storo
TPOH3BOJHTCS HENOCPEACTBEHHBIH OTGOP NPo6. Mexoas na HazHayenus
HCCNEI0BAHHI OMpPeNeNsIOTCsl pa3amMephbl MAOWALKH CheMa o6pa3suos.
Jlnst npemBapuTesbHOrO H3yueHHs BHOJHE AOCTATOUHA njoulajaka
CHATHA nopoabl pasmepom 2020 cm. [pu or6ope npo6 H3 KepHa
CKBAXHH HX OOGBEMbl JOJKHbI GbiTh ‘MAKCHMAJAbHO BO3MOJKHBIMH.

[Tpu uayuenuu o6uaenuii MOPOAY NSl NPOMBIBKH CKJA/bIBAIOT
B BHIE MAJAbIX N0 MOILHOCTH M1aCTOB H NMOMELLAIOT B BEAPO, 3aM0NHSAS
€ro NpHGH3HTENbHO Ha 1BE TPETH. 3aTeMm H3 APYroro Beapa A0JHBAIOT
BOAY Hepes cHTO ¢ pasmepamu siveiiku 0.15 MM, 4TO HCKIIOUAeT BO3-
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MOMKHOCTb TONajgaHWsi B H3y4aemyilo MOPOAY PaKOBHH H CTBOPOK
coBpeMeHHbIX paukos. [lanee nopoaa B36aATbiBA€TCS B BOAE, B pe3y.ib-
TaTe uero GOJbUIMHCTBO MHHEpPaJbHbIX YACTHIL BbiMajaer B OCa/oK,
a opraHoreHHble ocTaTkH 06pasyior cycnensuio. Cycnensunio («KHAKYIO
rpA3b») BBLLIHBAIOT HA NPEABAPHTEBHO OYHIIEHHOE MOYBEHHOE CHTO
¢ pasmepamu siveek 0.20 mm. [lorpysus ero AHO B YHCTYIO MPOTOUHYIO
BOAY, MOCPEACTBOM HHTEHCHBHBIX KPYFOBbIX ABHXKEHHH NPOH3BOAAT
' IePBHUYHYIO TPOMbIBKY TOPOABI A0 TOJYYEHHS Ha MJOLALH CHTA
ocraTka ¢pakuuu Gosee 0.20 mm. OcTaBuwiniics Ha ceTke BJIa XK HbIH
KOHLEHTPAT MOMELLAeTcsi B MaTepyartblii MelOUeK, Noc/ae 4Yero CHTo
OUHILAETCS H TPOMbIBaeTcsi. 3aTeM B ocTaToK 06pasua B Beape 106aB-
AsieTcsi BoAa M onepauus npogoskaerca. OO6bIYHO A5 TOJHOTO
W3BJEUEHHS OPraHOreHHbIX OCTATKOB H3 PbIXJAbIX OTJIOXEHHH 10CTa-
touno 4—5 npombiBoK. Mewouku ¢ obpasuamu cylwarcs.

B na6opaToOpHBIX YCJIOBHAX NMPOH3BOAHTCS MOBTOpPHAA MPOMbIBKA,
cymka W oborauieHwe 06pasuoB (3y6oBuu, 1978). [locae storo
npucTynaoT Kk ot6opy pakoBuH. CyXof KOHLUEHTPAT ¢ MNOMOILbIO CHT
pasnensiior Ha 5 ¢pakuui: > 2.0: 2.0—1.0, 1.0—0.5, 0.5—0.25,
0.25—0.20 mm2. TlpocmoTp mnopoabl H 0oT6OP CTBOPOK M DAaKOBHH
OCTPAKO/ Jyullle BCEro MPOH3BOAHTb MOL MHKPOCKOINOM MBC-1 npu
[oKasaTe/ie OCHOBHOTO VBe/HueHus (no 6apabany) 2™ u npu okyaspax
¢ yBennuennem 8. OT6Op PaKOBHH MPOH3BOAHTCSH € MOMOLIBK KHCTO-
yek Ne | uau Ne 2 U3 Gesnubero HaH KosoHKoBoro Bopca. [lapannenbro
¢ OTGOPOM XOPOLIO IHATHOCUHPYEMbBIX (POCCHHA OCYUIeCTBSETCH
y4eT OCTaB/SeMbIX B «TPyXe» CHJIbHO MOBPEXAEHHBIX CTBOPOK H HX
¢pparmenrtos. [locne oT6opa ¢dayHbl H3 BCeX dpakuuit mpo6 MpPoH3-
BOJMTCH KOJMUECTBEHHbIH YUeT YCJNOBHO LeJbiX 3K3eMMNApoB (pako-
BHH) pPauykoB MO BHAAM.

3apepuiaoiMm 3tanoM pabot fBISETCA ONpeaefeHHe COOTHOLUIe-
HHit (B %) PAKOBHH Pa3/JIMYHLIX BHIOB OCTPAKOL, COAEPKALIHXCH
B M3yuaembix o6pasunax. [To 3THM 1aHHBIM COCTABASAIOTCH uHdposble
M rpaduyeckHe AHarpamMMbl ABYX THNOB — JAHArpaMMbl COOTHOLIEHHH
OCHOBHBIX POJOB H BHI0B PaykoB H AHarpamMmbl JHHAMHKH Xapak-
tepuctHk dayn (3yGosuu, 1978). Mayuerne ocTpakoa MO3BOTHAO
MOAYUHTH LEHHbIE CBEJEHHS M0 HCTOPHH PA3BHTHA 03€PHBIX BOJLOEMOB
nneficTouena u rogouexa benopyccuu H ora JINTBbI, BbISIBUTH KoJle6a-
HUSE WX THAPOJOTHYECKOTrO, THIAPOXMMHUECKOrO H TeMmnepaTypHoro
pexumos (3y6osuu, 1978, 1983).

[IpH PeKOHCTPYKUHH HCTOPHH NMane030fCKHX H Me3030HCKHX 03€ep
MeTO] aKTyaJaH3Ma HenpHMEeHHM, TaK Kak OCTPaKoabl, OGHTaBUIHE
B HHX, NPEACTaBJEHb BbiMepWIHMH (HOpMaMH. Meroauka naJjieo3Ko-
JIOFHUECKHX HCCJELOBAHHH 3aXOPOHEHHH OCTPAKOJ M3 Mase030HCKHX
H Me3030HCKHX OTI0XKEHHIT 06beHHAET AHTONOrO-(halHaibHbii Tado-
HOMHUECKHii M mnaneoskojornueckuit awaausbl (Heycrpyesa, 1971,
1981). Tpu 3TOM (DUKCHPYETCs JHTOJOTHYECKHH COCTaB MOPOA, HX
CJIOMCTOCTb W auHajbHasi MPHHALJNENKHOCTb, CTPOEHHE H COCT4B
3aXOPOHeHHH OCTPaKol (MOULHOCTb MPOCI0EB € OCTPAKOAAMH, KOJIH-
YeCcTBO M pacnosioKeHHe PakoBHH, Gopma COXPAHHOCTH, TAKCOHO-
MHYECKHii COCTaB), MPHCYTCTBHE OCTATKOB JAPYFHX rPymn (ayubl
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H ¢Jiopbl. Ipadpuueckuii cnoco6 H306pakeHUs BCex 3THX NMPH3HAKOB
A4€T BO3MOXKHOCTb YBHIAETb CBAA3b OCOGEHHOCTEH 3aXOPOHEHHI ocTpa-
KO/ C OnpefeJeHHbIMH (hauHamMu,

Jlasi naneoskooruueckHx BBIBOJAOB Ba)KHO YMETb pa3iHyaTh
ABTOXTOHHbBIE H AIJIOXTOHHBIE 3AXOPOHEHHS OCTPAKO/, TAK KAK HepeIKH
CAY4aH TEepPeoTNOKEeHHsA MHUKpodayHbl, YKa3aHHeM Ha aBTOXTOHHOCTD
3aXOPOHEHHA OCTPAKOL ABJAIOTCS CJACAVIOUIHE OCOGEHHOCTH: OTCYT-
CTBHE ODHEHTHPOBKH B DACMOJNIOKEHHH PAKOBHH H COPTHPOBKH HX
0 pasmMepam; HAaXOXKIEHHE B OJHOM 3aXOPOHEHHH PaKOBHH, MpH-
HALIEHKALLIHX PA3HBIM BO3PACTHBIM CTAHSM; HAJTHYHE B 3aXOPOHEHHSIX
PACKPLITLIX PAKOBHH € IBYMA CTBOPKAMH HJIH TOHKHX CTBOPOK XOpoleii
COXPAHHOCTH; TOHKO3€PHHCTOCTh OCAdKa NMPH OTCYTCTBHH CJAOHCTOCTH
(MW TOPH3OHTANBHAS CJIOHCTOCTD), YTO CBH/IETE/ILCTBYET O CMOKOM-
HbIX YCJIOBHSIX OCaAKOHAKOMJIEeHHs H 06 OTCYTCTBMH MepeHoca; 1o-
CTOSIHCTBO CHCTEMATHYECKOTO COCTABA OCTPAKOA B 3aXOPOHEHHAX,
XapakTepHbIX 115 OJIHOH U TOH Ke (hallih B TOT WM HHOH 10CTATOUHO
KOPOTKHH OTPe30K BpeMeHH.

[TockonbKy MOWHOCTB ApPeBHUX (MAne030HCKHX H ME3030HCKHX)
ANIOBHANBHO-03€PHBIX TOJMUL HHOTAA JOCTHrA€T COTEH H 1a3Ke ThiCsY
METPOB (MepMCKHe W TpHacoBble OTJ0XeHHs KysHeukoro Gacceiina,
HHAKHEMEI0BbIE OTI0XKeHHs MOHrOAHNK), TO HHTepPBaLl 0OTGOpPa 06pa3-
UOB B HHX B LEJOM 00Jiee KPYMHbIE, YeM B YETBEPTHUHBLIX O3EPHBIX
ocankax. OCTaTKH OCTPAKOL MPHYPOUEHDI NPEHMY ILLECTBEHHO K anespo-
MEJHTOBBIM, YAaCTO H3BECTKOBHCTBIM OCAAKaM BEPXHHX YacTell pHTMOB
(B PHTMHYECKH MOCTPOEHHBIX TOIIAX), B TO BpeMs Kak B 6a3asibHbIX
CMOAX PHTMOB, CJI0MKEHHBIX IrPYBGOOBJIOMOUHBIMH MTOPOLAMH, OHH MOYTH
te Berpevatores. [Npu pabote na oGHaKeHHsIX peKOMEHAYeTCs coyeTa-
HHE JIBYX THMOB ONPOOOBAHHA: BEPTHKAJBHOrO (C MAaKCHMAJbHO
BO3MOJKHOW 1€TabHOCTBI0 0T6Opa 06pa3iloB, 0GLIYHO ¢ HHTepPBAaJOM
He Gonee 1—2 M B ONHOPOLHBIX CJOSIX) W TOPH3OHTAJBHOrO (no
npocTHpanuio caos). O6pasusl caeayer or6upaTh nocae PacuHCTKH
OGHAXKEHHS1 OT BBIBETPE/IbIX CJOEB: pasaMepbl 06pa3UOB A0JKHbl OBITh
PaBHOUCHHBI 10 Mnjowani (ve meHee 20% 20 cM) W TOJWMHON He
Gonee 2—4 cm. Pekomenayercs GpaTb KOHTpOJIbHbIE 06pa3ubi-1y6-
JaeTel. Onpo6oBanneM A0KHBI GbITh OXBaueHbl BCE JHTONOTHUECKHE
Pa3HOCTH MOPOA (MCKJIIOUYEHHE MOTYT COCTAB/IATH FPABEIHTBI H KOHIJIO-
MEpAThbl, B KOTOPHIX OCTATKH OCTPAKOA NPAKTHUECKH OTCYTCTBYIOT).
OtmbiBKa MuKpOayHbl M3 OTOGPAHHBIX 06pa310B NPOH3BOAHTCSH
B J1a60PATOPHBIX VCJIOBHSX.

Ilepen cpaveit o6pasuos B 1abopaTopuio ISl OTMBIBKH Heo6-
XOAHUMO MPENBAPHTENLHO NPOCMOTPETL HX MO GHHOKYJISIPOM H B CJYy-
Hae MJOXOH COXPAHHOCTH PAKOBHH (TOHKOCTEHHOCTH M XPYNKOCTH
CTBOPOK, OTCYTCTBHS KaJbUHTOBOrO CJI0S1) NPOH3BECTH MPENapHpOBKY
PaKOBHH BPY4HYIO TOHKOH HIJIOH noa GHHOKYJSIpOM, Tak Kak B mpo-
llecce OTMbIBKH MOAOGHbIAi MaTepHa/ MOXKeT GbITb MOJHOCTbIO pa3-
pywen. M3 nerko pacnagaioumkxcs rauHHCTBIX H AJIEBPHTOBBLIX MOPOJ
OTMbIBKA MPOU3BOIHTCA TeM e Cnoco6oM (OTMYUHBAHHEM), UTO M
H3 HeTBEPTHYHBIX OTJOXKeHWH. JleauHTerpauus nJOTHBIX MeTamop-
GH30BaHHBIX MOPOL — APTHJJIHTOB H CJAHLEB, Mepresied M mnopon,
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COMEPKAUIHX MUPOKIACTHUECKHH MaTepuas, — MPOH3BOAHTCA MyTeM
MHOTOKPATHOTO CHJABJAEHHA M OXJaXK/EeHHS [peiBapHTEJbHO pas-
Me/bUeHHOr0 o6pasua (Ha KycoukH |—2 cm) ¢ runocyabgutom
¢ nocaefylouled NMPOMbIBKOH ero ropsiueil BOLOH Ha cHTe ¢ pasmMepom
sueek 0.2 mm? (MaHzeabuitam, Hluefinep, 1963). OctaTku ocrpakon
M3 KpPENKHX H3BEeCTHAKOB H3BJeKalTcd cnocoGoM HeoIHOKPaTHOro
NPOKAJHBAHUSI KYCOUKOB MOPOAbl B MY(ENbHOH MeYH H OXJaXKIeHHSA
WX B BOJe, 10 BO3MOXKHO Gosiee MeNKOH [e3HHTErpailuH Mopoibl,
nocje 4Yero MpOH3BOAMTCH OTMbIBKa 0GpPasuoB OGLIUHBIM CNOCOGOM
M OTGOD PAKOBHH H3 BLICYLIEHHOrO OCTATKA MOPOHI.

CyuiecTByiOT H Apyrue cnoco6bl 1e3HHTErpalHu TBEP/bIX N0POL —
ofpaboTka 06paslOoB NepPeKUChbio BOLOPOAE, ALETATOM HATPHH, OEH3H-
HOM, TpapJeHHe kucaotamu (30H u ap., 1973). Oaunako B pesyabrare
HX MPHMEHEHHA PAKOBHHbBI MPECHOBOAHBIX OCTPAKOJ, OTJHUYAKIIHECH
TOHKOCTbIO H XPYNKOCTbIO CTBOPOK, MOTYT 6blTh MOBpPekAEHBI.

Msyuenne mopdosorud pakoBHH OCTPAKOA NPOH3BOAHTCHA MOM
GHHOKYISIPHO# J1ynoil npu yseanuenun 40—50%, a netaneit ctpoenns
OT/AE/IbHBIX TNPH3HAKOB (3aMKa, MYCKYJbHBIX OTMEUYATKOB, MOPOBO-
KaHa/JbHO# 30HbI, CHTOBHAHBIX MOPOBBLIX KaHAJOB) — MOA MHKPO-
CKOMOM B TPOXO/AILLEM CBETe MJIH Ha CKAHHPYIOULEM MHKPOCKOME
npu Goabwnx yBeanueHnsix (300™ u Gosee). DTH NPUIHAKH ACHEee
BHIABASIOTCSH, €CJIH MPH H3YYEHHH TJIOXO NMPOCBEUHBAIOUIMX CTBOPOK
MOTPY3HTH HX B BOAY, IVIHIEPHH HJH B TAXKEIYIO KHAKOCTb € NOKa3a-
TEJIEM MpesoMJaeHHs, OJM3KHM K MOKa3aTeaio NpeoMIeHHs KaJbIHTa.
Oco6GeHHOCTH CTPOEHHS PAKOBMH M MX XMMHUECKHH COCTAB TaKkKe
MOryT ObITh HCMO/JAb30BAHLI MPH NAJEOJHMHOJNOIHYECKHX PEKOHCTPYK-
UHAX, TAK K4K OHH 3aBHCAT OT THAPOXHMHUECKOrO pPeKHMa BOJLOEMOB
H o6pasa KH3HH PAUYKOB.

Munepanoriueckuii coctaB H MHKPOCTPVKTYPa PAKOBHH OCTPaKoJI,
oTpa)xalulHe OCOOEHHOCTH THAPOXMMHUYECKOr0 pe)KHMa, H3yualTcs
B UIH(ax noa MHKPOCKOMOM mpH 6GoabluuX yBeauuenusix. Maroros-
JIeHHe OPHEHTHPOBAHHBLIX IWJIHGDOR PAKOBHH OCTPAKOJ, BbISIBJSIOULIHX
0COO6CHHOCTH HX (POPMBI, CMBIKAHHSI CTBOPOK B 3aMKe€ H BJ0JIb CBOOO/I-
HOrO Kpas, MPOH3BOAHTCA CJAeAYoWHM 06pa3om. PaKoBHHY moMeliatoT
Ha NMpPEIMETHOEe CTEKJO B Kalliio MOLOrpeToi cMecH KaHalacKoro 6alb-
3ama ¢ Kcuaosaom. IToka cmech He 3acTblna, pakOBHHY OCTOPOXKHO,
CTaJlbHOH HIJIOH, N0 GHHOKYJ/SIPOM OPHEHTHPYIOT B HYJKHOM MOJIOXKE-
Huu. IMocse sacToiBanuA Gajb3ama C 3aKJi0UEHHOH B HEM PaKOBHHOM
MPOH3BOAAT €ro NPHILIH(OBKY Ha CTeK/e CaMblM TOHKHM LIHDO-
Ba/bHbIM MOPOLIKOM [0 TOJYYEHHS HYXKHOro cpe3a, KOHTPOJHDYS
ceyeHHue noj GHHOKYAsipoM. [loBens npHandOBKY 10 HYXKHOTO cpe3a,
CJIerKa MojorpeBalT NpeaMeTHoe CTeKA0 A0 pa3MsirdeHus Gajib3ama,
nepeBopayHBaioT PAKOBHHY HIVIOH NPHULIHGOBAHHOR CTOPOHOH BHH3,
NpHXKHMas ee K npeamMeTrHomy crekay. [locae 3acteiBanna Gaab3ama
npuiHGOBLIBAIOT TeM Ke cnocob6oM APYryilo CTOPOHY PAKOBHHBI
JI0 MOJIY4eHHS NPO3PavHOro Wanda. 3aTeM NOKPLIBAKT WJAKHE MOKPOB-
HbIM CTEKJOM H H3Y4alT B MNPOXOJfIEM CBeTe MO MHKPOCKOMOM.
QotorpacdHpoBaHie PaKOBHH OCTPAKO/l NMPOH3BOAHTCA HA CKAHHPYIO-
lleM HJIH CBETOBOM MHKDOCKOME € pasjiHUHbIM yBeJHuyeHHeMm (0T
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40* 10 300" u 6osiee, B 3aBHCHMOCTH OT LLeJH HcenenoBanus). [lepen
¢otorpadupoBanuem pakoBuH Ha 06BIYHOM MHKDPOCKOMNE HX ONbISIOT
JAbIMOM TOPSLLEro MarHus.

Ha ocHoBauuu naumubix, MOJYYEHHBIX B pe3y/bTaTe NMPHMEHeHHs
PaccCMOTpeHHBIX MeT0A0B 0T60pa, 06paGOTKH M H3YYCHHSI MHKPO-
MaJeOHTONOTHYECKHX MaTepHasioB, OblH YCTAHOBJEHB OCOGEHHOCTH
CTPOEHHSI M COCTAaBA 3aXOPOHEHHH OCTPAKOA B Pas/iHYHBIX O3epHBIX
auunsax, a Takxke accouHaluuH OCTPaKO/, XapaKTepHble /s Pa3HbiX
THIOB 03€p NajJe030HCKOrO H Me3030HCKOro BO3pACTa Ha TEPPHTOPHH
CCCP (Heycrpyesa, 1981), uto OTKPBIBA€T BO3MOMHOCTH HCMNOJL-
30BaHHUA OCTPAKO/ AN PEKOHCTPYKIHH H3MEHEHHH peKHMa BOLOEMOB
H HCTOPHH 03€p JAPeBHHX reoJIOTHUECKHX 310X.

Hacekomuie

M3yuenne Hacekombix — 5T0 noka eute caa6o paspaboranHoe
HATPABJIEHHE MANCOHTOJOTHYECKHX HCC/E10BAHHI, XOTH €ro BO3MOK-
HOCTH NSl NO3HAaHHA MNPHPOJAHOrO NMpOUECCa B MO3AHEM KalHO30€
TPOAEMOHCTPHPOBAHBl K HACTOALUEMY BPEMEHH AOCTATOYHO y6enu-
TeabHo (Kucenes, 1981; Mensenes, 1979: Hasapos B. M., 1984;:
Ashworth, 1979: Coope, 1977, 1979; Matthews, 1974, 1977; Morgan,
Morgan, 1980).

[ManeosnTomosioruueckne uecnenosanus BEAYTCA MHKPOCKOMHYe-
CKHM H MaKpOCKonHyeckum metoaamu. [lon mukpockonom usyuaiorcs
TONOBHbLIE KAMCyJbl JHYHHOK PasauuHbiX ABYKpbiabiX (Chironomidae,
Ceratopogonidae, Chaoborinae), a 6es ero nomoun — raBHBIM
06pa30M OCTATKH B3POCJABIX HACEKOMbIX (nmaro). 3aecb peus noiizer
B OCHOBHOM O MAaKPOCKONHYECKHX HCCJIEIOBAHHSAX.

BBICOKYI0 BEPOSAITHOCTL COXpAHEHHS OCTATKOB HaCeKOMbIX, B nep-
BYIO OYEPE/b XKYKOB, B HCKOMIA@MOM COCTOSIHHH 06EeCreuHBaeT HAJTHYHE
OTHOCHTEJILHO MPOYHOTO 3K30cKeneTa. Mckonaemble ocTaTku, Kak npa-
BHJIO, TIPEACTABJIECHbl DA3DO3HEHHBLIMH HJHM YAaCTHYHO COYNEHEHHBIMH
(parMeHTamMH SK30CKeJ€Ta ¢ BbIPAKEHHOI MPHKH3HEHHOH OKpackKoi,
HETKO PA3THYHMBIMH LIETHHKAMH, YEWYHKAMH H APYTHMH CKENeTHBIMH
o6pasosanusiMu. Hckaiounrteabno xopowas COXPAHHOCTb HACEeKOMbIX
HabJll01aeTcs B TeX Cy4yanx, Koraa 3aXOPOHEHHE NMPOHCX0AHN0 B «BHO-
JIOTHYECKH HHEPTHOH» Cpejle, B YaCTHOCTH B acajbTOBbIX JIOBYIIKAX
HITH e B YCJIOBHAX BEYHOH MEP3JIOTHI: TPYNbl HACEKOMBIX OKA3biBA-
IOTCS 3aKOHCEPBHPOBAHHBIMH 31€Chb Ha [0Jroe BPeMs B TOM BHIe,
B KAKOM OHH MOTNajH B 3aXOpOHEHHe.

Baxno Takke, uTo noMHMO ocTaTKOB B3POC/bIX HAaCeKOMBIX
(MMaro) B OT/NONKEHHSIX 4ACTO BCTPEHAIOTCH OCTATKH pasHYHbIX
JIMUHHOUHBIX CTANHH JKH3HEHHOTO WHMKJAA — NynapHu MYX, KOKOHBI
MHITHLILHKOB H Ha€3IHHKOB, KYKO/IKH 6a6Goyek. Kpome Toro, BCTpeuya-
I0TCA H C/IEAbl KH3HEAEATENLHOCTH — NOMHKH JIHUMHOK PY4YeiiHHKOB,
MOBPEXAeHHS (rajbl H MHHBI Ha JIHCTbAX M BETOYKAX JlepeBbeB H
KYCTADHHKOB, XOIbl B [Ip€BeCHHE), HOPKH H T. n. Takum o6pasom,
nonyyaemas HHpOpMalKs 06 HCKOMAaeMbiX HACEKOMbIX upe3Bbluaiino
pasHoo6pa3sHa.
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Bonubie dopmbl nacekombix, B Takke OGHTATeNH TPUBPENK HO
PacCTHTENILHOCTH 3aXOPOHSAIOTCH B JOHHBIX OTJ0MKEHHSX npeumyitire-
CTBEHHO ABTOXTOHHO, HA MecTe CBOero o6HTaHusa. OCTATKH HA3eMHbIX
HACEKOMBIX MEPeHOCATCH B BOJAOEMbI uYallle BCEro AOMKACBBIMH H
TaJbIMH BOJAMH.

XHTHHOBbIE MOKPOBBI HACEKOMBIX, 10BOJIBHO VCTOHUHBbBIE K IPHPOI-
HbIM XHMHYECKHM BO3IEHCTBHAM, B TO e BPeMS OueHb HETMPOYHBI,
[TosTomy octatku Hacekombix, B oTaAHYHe OT NBLAbLLBL H CIIOP, NPAKTH-
HECKH HHKoraia He mnepeoraaraiwTrcs. [Tonazas s BOJlY, HacCeKOMble
GbICTPO pacnanaloTCs Ha OTJAeNbHbIE YACTH, KOTOpbIe 3aTeM BOJIOKYTCH
WIH TIEDEKATBIBAIOTCHA MO AHY MOTOKAa. ITO NPHUBOAHT K HCTHPaHHIO
XHTHHA H HCKIIOYAET BO3MONKHOCTb MEPeHOCA HACEKOMbIX HA 3HAUMH-
TEJBHLIE PACCTOAHMSA, @ TaKkKe HX Mepe3axopoHeHHe.

MHorue Hacekomble, oTHOCAUIMECH K YHCAY XOpOuwo JAeTallHy
$opm, 06nanaloT CNeUHaTLHBIMH 3KOMOTHYECKHM I (CHHXKeHHe Ku3He-
ACATENBHOCTH) HAH MOPHOJOrHUECKHMH (BTOpHYHAS GeCKpbLIOCTh)
ANaNTAUHAMH, MO3BONAKIIMMHE H3GeraTh HebaronpusiTHOro Bo3aeii-
CTBHA CHIILHBIX BETPOB. B cuay 3T0ro maccosui nepeHoc Ha 6oabuiHe
PACCTOSHHA H NOCACNYIONLEE 3AXOPOHEHHE HACEKOMBIX ABASETCS OYeHb
PEAKHM SIBJEHHEM.

Maabie pasmepsl Hacekombix B coueTanun o HEBLICOKOH MeXaHu-
YECKOH MPOUHOCTHIO XHTHHA He CMOCOGCTBYIOT COXPAHEHHIO HX OCTAT-
KOB B necyanuix u 6osee rpy6uix (rajeyHHKoBbixX, rPaBHHHBIX) OT0-
KeHusix. B cuay 3toro B anaosuanbibix 3aXopoHeHHsAx npeobaanaior
OTHOCHTENILHO NPOUHble HPArMeHTH IK30CKENETOR HYKOB, TOrja Kak
OCTATKH HMAro € «HEXKHBIMH» MOKPOBAMH H JIMUHHOK PENKH HAN XKe
HE BeTpeualoTes BooGute. Muasi cutyauus nabaionaeres NPH 3aX0poHe-
HHH B O3€PHBIX (DAUHAX: 3/1€Ch OCTATKH HACEKOMbIX ropasno 6Gogee
Pa3Hoo6pasHbLl M UMEIT ropasno JYUYIIYIO COXPAHHOCTD.

Hauboabwne waucw 6uith NpeACTaBACHHLIMH B NaJ€OHTONOrH-
YeCKOW JIETONMHCH HMEIT LIHPOKO pacnpoctpaHeHHble BHAK. M3-3a
CEJEKTHBHOCTH (BBLIGOPOYHOCTH) €aMOro mpouecca 3aXOpPOHEHHS Ha
PAa3HBIX 3Tanax opmupoBanus Tadolenosa MPOHCXOAHT OTCEHBAHHE
MHOTHX (OPM C «HEKHBIMH» NOKPOBAMH, a TAKKe ¢popm, Beayurux
CKPBITBIH  (OGHTATEH THe31, GOJbIIHHCTBO oGuTaTeneil NouBbl W
MOACTHAKH) HJAH Tapa3sHTHYECKHH u nosynapasuTHyeckuit oGpas
KH3HH. Otcexkalorest Gopmel, umeloLIHe HH3KYIO UYHCJAEHHOCTb H J10-
KaJbHOe pacnpoctpanenue. Bee ato, BMecte B3sitoe, naeT ocHOBaHHS
PACCMaTPHBATL COCTAB HACEKOMBIX B TadOlEHO3aX Kak OTpakeHue
“YCPEAHEHHOrO» BO BPEMEHH M NPOCTPAHCTBE (haynucTHueckoro
COCTaBa YMePeHHO OGLIHPHON H SKOJOrHYECKH HEOJHOPOAHOH TeppH-
TOpHH. CNOCOGHOCTD HACEKOMBIX K AKTHBHBIM MepPeIBUKEHHAM B IOHC-
Kax THULK, YKPBITHH, MECT 3HMOBKH W T. 1. nenaeT Mx OlHHM H3
BaXKHEHUINX HCTOYHHKOB CBeleHHii 0 GHOTe, o6uTaBUIeH BHe wmecT
0Ca/IKOHAKOMNJIEHHH.

Baxcnoe noctonnerso nacekompix, YCHIHBAlOLILEe LEHHOCTD HH(pOP-
MAlUHH O ApeBHeld GHOTE, 3aKJIOYAETCS B MEAJEHHbIX TeMmax HX
IBOMIOUHH HA MPOTHAXKEHHH MOCACAHHX 5—6 MJH. JeT. CoBpemennbie
BHIbI NOSIBAAIOTCS B 3aMETHOM KOJIHYECTBE YiKe B KOHIE MHOLCHA—
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Hauase nanouena (Matthews, 1977). BuiMepuinx niaeicToLeHOBbIX
HACCKOMBIX OYeHb Maso. [IpuBieueHHe OGUWIHPHLIX KOMJEKIHOHHbIX
MATEPHAIOB MO COBPEMEHHBIM HACEKOMBIM [103BOJIHJAO YCTAHOBHTD,
HTO HEKOTOpPBIE «BbIMEDLIHE» BHIBI CYILECTBYIOT H Tenepb, HO Ha
ApYrux Tepputopusix. CoBpemeHHble paifiOHbl HX OGHTaHHS pacno-
J1aTaKTCs Ha 3HAYMTENBHOM YIANeHHH OT MECTOHAXO0XK IeHHIl HCKonae-
MbIX OCTATKOB. TakoBBI THOETCKHI HABO3HHK Aphodius holdereri
Reittr., BocrounocuGupckuii cradunun  Tachinus jacutus Popp.,
HeKoTopbie Bononio6ul pona Helophorus F. (Angus, 1973), exoausune
B COCTAB MHOTHX MJEHCTOUEHOBHIX 3HTOMO(MayH Aurauu. He menee
YAHBUTC/IbHBl HAXO0AKH CHOHPCKOTO noaroxocuka Trichalophus ko-
rotjaevi Zher. et Naz. B Beaopyccuu (Hazapos, 1984) u amepukan-
cKoro poarodocuka Vitavitus thulius Kiss. ua TEPPUTODHH CeBepo-
Boctoka Cubupu (Kucenes, 1981).

3Hasi npeacTaBHTeNell HblHE OGHTAIOUIHX BHIOB, MOMKHO pocTa-
TOYHO JIETKO YCTAHABJHBATH CHCTEMATHYECKYIO TPHHALIEKHOCTD
HCKOMAeMbIX OCTATKOB, HCIOAb3YSI KPHTEPHH, Pa3paGoTaHuble CTelHa-
JHCTAMH-3HTOMOJIOTAMH 1/l COBPEMEHHBIX HacekoMblX. Haanuwme
HAI€XKHBIX BHIOBBIX ONpeLeseHHi NMO3BOIAET WHPOKO HCIOAb30BATH
HAXO/KH HACEKOMbIX L5 XaPAKTEPHCTHKH MPHPOLHON CPeabl npouu-
noro. Pasnoo6pa3ue HAceKOMBIX H HMX 3IKOJOTHYECKHX TpeboBaHHI
MO3BOJMSAET CYNHTb O PA3JHYHBIX NMapameTpax OKpyXkalolleil cpeisl.

Hacekomble cnocoGHBl HCKIIOYHTENBHO 6bICTPO pearupoBaTth Ha
H3MEHEHHS OKPYXKAKOLIEH CPE/Lbl H, KaK OKa3aJl0Ch, SIBARIOTCS FOPas/io
Gosiee UYTKHMH HHIHKATODAMH KJIMMATHUCCKHX KOJeGAHHH 1o cpae-
HEHHIO C PACTHTE/JBHOCTBIO. B 3TOM OTHOWEHHH OueHb NOKA3aTEABHBI
PE3VJIbTATHI MAJE0SHTOMOJOTHYECKHX HCCARLO0BAHUH, TPOBOAHBILIHXCS
B Anraun (Coope, 1977, 1979), Gnaroaapsi KOTOPBIM 31€Ch OLLIH
3a(QHKCHPOBAHBI HECKOJBKO HEOGBIYAHHO GBLICTPHIX (B reoJOrHYecKOM
CMBIC/I®) CMeH COCTABA HCKONMAEMbIX ayH HACEKOMbIX. Heoauokpar-
HBIE W TOPOH 3HAUHTE/NbHLIC H3MEHEHHS apeajoB MHOFHX BHIOB
HACCKOMBIX Ha MPOTSKEHHH TMO3/HEr0 KaiHO30% B 1€J0M XOpOLIO
KOPPEIHPYIOTCA € M3MEHEHHSIMH (DH3HKO-TeorpadHyeckoi Cpejbl,
B TOM YHCJe CO CMEHOH JIeAHHKOBBIX H MEXKJEAHMKOBLIX 3MOX.

Kpaiine uuTepecHbie peayibTarTsl Gbi1u NOJYUYEHbl B HAUIEH CcTpane,
OnHHmM M3 Haubosiee MONHO M3YUEHHBIX B MAJE0SHTOMOMOTHIECKOM
OTHOLICHHH DPaHOHOB SIBJAACTCH KpaiHHE CeBepo-BoCcTOK CuGHpH.
K nacrosuiemy Bpemenn 3nech n3sectHo Gosee 30 MECTOHAXOM IeHU
HCKOMaeMbIX OCTATKOB, H3YueHo cBbiie 500 OTAENbLHBIX MCKOTAEMBIX
SHTOMO(@YH, KOTOPble OXBATHLIBAIOT BPEMEHHOI HHTEPBAJ C NJHOLEHA
A0 TosI0leHa BKJIIOUHTEAbHO. Ha npoTsizkeHuu Beero nosanero kaiino-
3071 OTMEYAETCH KAYeCTBCHHOE MOCTOSIHCTBO H NPEeMCTBEHHOCTD BH/IO-
BOTO €OCTABA — «/EHHKOBBIE» H «MEMK/IENHHKOBbE» SHTOMOGMAYHBI
€1a60 OTJHYAI0TCA APYT OT Apyra no HaGopy Buaos. Pasunua MENK IV
HHMH CBOAHMTCHA B OCHOBHOM K H3MEHEHHAM KOJHUECTBEHHBIX COOTHO-
UI€HHH 3KOJIOTHYECKHX TPYINHPOBOK (TYHADOBOIi, TaexHO, cTenHO)
H (HIH) K 3aMELICHHIO BHYTPH 3THX TPYNNHPOBOK ONHHX (hOpM apy-
THMH, 3KOJIOrH4eckH cxonnbiMH. Tak, daynam «XonoaHBIX» 310X
MpHCYLle NOMHHHPOBAHHE NpeACTaABHTENeH CTeNnHOo FPYNMHPOBKH,
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a TaKkXe KcepodHAbHBIX TYHAPOBbIX BHA0B. B 3noxu cmsryenus
KJMMaTa OTMeuaeTcss sBHOe npeobiajaHde Me30- H THIPO(HJIbHBIX
(OpM, HMEIOULHX J0CTATOYHO LHPOKOE pacrnpocTpaHeHHe B TyHApax
M oTuacTH B cepepHoil Talire. Kpome Toro, anech cranossitcs 6osee
3aMeTHBIMH OOGHTATeJH IPEeBECHO-KYCTAPHHKOBOTO sipyca PacTHTEb-
HocTH. CTEeNnHAKH W TVHIAPOBbIE KCEPO(HJIb 3aHHMAIOT OTUETIHBO
MOAYHHEHHOE MOJ0KEHHEe, HO TOUTH HHKOT/1a NMOJMHOCTHIO He BhinaaaoT
H3 cocTaBa 3HTOMO(AayH «mexJJeaHHKoBoro» tHna. ConocrasseHue
rPaHHil apeajioB BHIOB, YCTOHYMBO BXOAMBLIMX B COCTAB TMO3IHE-
KalHO30HCKHX 3HTOMOMayH, NOKA3bIBAET, UTO HX MAKCHMaJbHOE fepe-
KpeiBaHue Habawonaerca B pafionax Bepxosuncka, Bararas, Oiims-
KoHa H YcTb-Hepol, 1. €. Tam, rae cefiuac LIHPOKO Pa3BHTHI PEJHKTOBbIE
CTEIH H OTMEUEHa COBMECTHAS BCTPEYAEMOCTb MHOTHX MpeACTaBHTeNeH
HCKOMaembix (ayH.

HMTak, K1MMaT «XOJIOJHBIX» 3MOX HA TEPPHTOPHH CEBEPO-BOCTOKA
CubupH 6bl1 aHAJIOTHYEH COBPEMEHHOMY PE3KO KOHTHHEHTAJlbHOMY
KJAHMATY CYXHX KOT/NOBHH Gacceiinos pek $lubl u Muaurupku. Knumar
«TETIBIX», MEXKJIeIHHKOBBIX 3M0X TaKKe 6bl1 60/1ee KOHTHHEHTAJbHbIM
H CYXHM, YeM B Hacrtosiuiee Bpems. [loaTBep:kaeHuem sToMy MOKeT
CNYKHTb TIPHCYTCTBHE B HCKONMAeMblX 3HTOMOGAayHAaX CTENHAKOB,
NPOHHUKAIOIIHX cefiyac Ha ceBep JIHIIb [0 PEJHKTOBLIX cTernmei FAKYTHH.
[Tonyuyenuble pe3ybTaThl B LEJ0M XOPOLIO COTJIACYIOTCH C APYTHMH
MajeOHTOJOTHUECKHMH 1aHHbIMH.

Mo3soHOuHbIE

B 03epHbIX OTIOKEHHAX HCKOMAaeMble OCTATKH NMO3BOHOYHBIX
BCTpeyalTcd J0BOJAbHO uacto. BoaHas cpena onpepensier ocofer-
HOCTH HAKOMJEHHS, 3aXOPOHEHHHA H COXPAHEHHS OCTATKOB MJEKO-
nutaowux. Mopdonoruueckne H3MeHeHHs BHAOB KHBOTHbIX BO Bpe-
MEHH H H3MEeHeHHS BHI0BOTO COCTaBa HCKOMaembiX (hayH No3BOJAIOT
VCTaHaB/IHBATb OTHOCHTE/bHbIH TeoJIOrHYeCKHI BO3PacT O03epHbIX
OTJIOXKEHHH H HaJleXHO KOPPeJIHPOBATH XPOHOJOTHIO Pa3BHTHA 03ep,
VIaJeHHbIX APYT OT ApPYra Ha 3HAUHTEJbHbIE PACCTOSIHHS.

OsepHble MeCTOHAXOXKAEHHS OCTATKOB MHBOTHBIX BblIJIeJNSIOTCH
B 0CcOObIHi THN 3aXOpPOHeHHil, AN H3YYEHHS KOTOPLIX CYlIeCcTBYeT
creuManbHas MeToJHMKa noucka, c6opa W 0o6paGOTKH MaTepHaloB.
Komnaekcbl MJAEKONHTAIOWIMX H3 O03€PHBIX OTJOMKEHHH BKJIHOUAIOT
BH/bI, KHBIIHE B BOJAax 03epa H BHIAbl ¢ MPHJIETalOUIMX K 03epam
TEPPHTOPHH. DTO Na€T BO3MOMKHOCTE PEKOHCTPYHPOBATH TPHPOIHbBIE
yC/0BHA 03€p H X Boaoc6opHbIX GacceiiHoB. [Ipex e Bcero B 3axopo-
HEHHs MOMajaaloT KOCTHble OCTATKH 3Bepeil, KHBVUIHX B O03€PHBIX
BOJ0OEMAaX H/H YACTHYHO HCNOJb3YIOLULHX BOAHYIO CpPeay AAf MKH3HE-
AeaTenNbHOCTH. TakuX BHIOB He OYEHb MHOTO, HO B 3aXOPOHEHHH
KOJIHYeCTBO HX OCTATKOB, KaK NpaBu/o0, npeobianaer. Caeayer otMme-
THTb BOAsIHYIO moneBky (Arvicola terrestris L.), peunoro GoGpa
(Castor fiber L.), Gaikanbckoro Tionens (Pusa sibirica Gmel.).
Hx ocraTkn 3axopoHAOTCA NpakTHYecKH Ha mecte rubenu. [Monob-
HbIM e 06pa3oM B 3aXOPOHEHHS MOTYT MOMNaaaTh OCTATKH XK HBOTHBIX,

173



0GHTAIOULHX B MPHOPEIKHBIX 3aPOCAAX, KAK NPABHIIO, HACEKOMOSIHbIX
H TPbI3YHOB.

Hakonnenue ocTaTKOB MJIEKONHTAIOUIHX B O3E€PHLIX OTJOKEHHAX
CBAI34HO TAKXe CO CTHXHHHbIMK GepcTBHAMH. HanGosee yacto rubens
MHBOTHBIX BbI3bIBAIOT JIHBHH H pE3KHE MOBLIUIEHHS YPOBHS BOJbI
B 03epax v pekax. [Ipu 3TOM KepTBaMH CTHXHH CTAHOBATCS B OCHOBHOM
MEJIKHE MJEKOMHTAIOlIHEe — HACeKOMOSAHbIe, 3aileobpasHbie, Tpbl-
3YHbl, MeJKHe XHILHHKH. EcTecTBeHHBIMH JOBYWIKAMH yallle BCero
SABAAIOTCH TONKHe 3aTtopdoBannble Gepera W GUTYMHHU3HPOBAHHbIE
npubpexusie ormenu. B nuefictoueHe B TakHe JIOBYIIKH nonagasu
TaKKe KPYMHble 3BEPH — MaMOHThI, HOCOPOrH, JowaaH, GH3OHHI,
onedd. B nogoGHbBIX 3aXOPOHEHHSIX HHOrJA BCTPEYAIOTCH MAacCoBble
CKOM/IEHHs! OCTATKOB pasublXx BHAOB. [Ipumepom Takoit J0ByLIKH
MOMET CJAYKHTb MecToHaxoaeHHe Bunaraael B AsepGaiimkane.

KoeTHble OCTATKH MJIEKOMHTAOUIHX MOCYT nonaaaTh B 03epa
H 3aXOpPOHATHCHA B O3€PHbIX OTJOXKEHHAX B CBSI3H C KH3HEACATE/b-
HOCTbI0O HEKOTOPbIX BH/I0B XHILHBLIX NTHIL, a TAKXE B CBSI3H C XO3fii-
CTBEHHOH JEATEeNbHOCTBIO 4YenoBeka. B nepBom ciyuae KocTHble
OCTATKH, B OCHOBHOM TDPbI3YHOB, MONajfaloT B 3aXOPOHEHHS ¢ Moraj-
Kami nTHi. BHaoBo# cocTaB nogoGHbIX cKOMaeHHi GyaeT 3aBHCETD
OT GHOJIOTHYECKHX OCOGEHHOCTEH MepHAThIX XHUIHHKOB H Pa3sMepos
TEPPHTOPHH HX OXOTbl. [1pH X03AHCTBEHHON NeATENbHOCTH yesoBeKa
B 3aXOPOHEHHs MONAAAI0T OCTATKH KHBOTHBIX, HAa KOTOPbIX BeleTcs
0X0Ta, a TaKKe [IOMAaUIHHX W CHHAHTPOMHLIX BHIOB MHBOTHbIX.
OcTaTkH KpynHbIX *HBOTHBIX MPH 3TOM YAacCTO HECYT Ha cebe c/ejbl
YeJOBEUYECKOH AeATebHOCTH.

Mexannam obpasoBaHns 3aXOpPOHEHHH CBA3aH C TMAPOAHHAMH-
UECKHMH OCOGEHHOCTAMH BOAHBIX Macc o3ep. Kak mpasuio, ckopoctH
BOJIHBIX MOTOKOB B 03€PHbIX BOAOEMAX He O4YeHb BbICOKHE, B TO BpeMs
KaK YAeJNbHbIil BEC CaMblX MeJKHX OCTATKOB MJIEKOMNHTAIIIHX pPaBeH
yIeJibHOMY Becy necka. B cBfA3W ¢ 3THM B pasHbIX JHTOJOIHYECKHX
¢haunsix Ha6A0OAAIOTCA CBOH 3aKOHOMEPHOCTH HAKOIJIEHHS, 3aX0po-
HEHHA H KOHCEPBAIHH OCTATKOB MJIEKOMHTAIOIIMX.

B ray6okoBoaHBIX HAHCTEIX (auusx HauGosee 4acTo OCTATKH
MJIEKOMHTAIOULMX BCTPEYAIOTCA B FOPH3OHTAX € YETKO BbIpaeHHOM
FOJIMYHOH CJAOHCTOCTBIO 0caakoB. B npocaoiikax neckoB Mau onecua-
HEHHBIX HJIOB COJEpPXKATCH OCTATKH pbl6 U am(puOHi, a cpea HHX —
H3peJlKa OCTATKH MJIEKONHTAIOUIHX, B OCHOBHOM 3Y6Obl HACEKOMOSAHbIX,
JIETYUHX Mbliled H rpbidayHoB. KoHleHTpauus ocTaTKoB HeGoablias,
XOTfl HHOr/lA BCTPEYAETCS MACCOBOE CKOIJIEHHE KOCTeH BONSHON
noseBkH. [Tpumepom Takoit pasHOBHAHOCTH 3aXOPOHeHHIT MOXKeT GbiTh
MECTOHAXO0XKIEHHE MCKOMAeMbiX MJEKOMHTAWUIHX B paHHenjeicro-
LEHOBBIX O3€pHBIX OTJ0XKeHHsiX B paspese Kopueso B Beaopyccuu
(Morysko, 1977). HMuoraa B noaoGHbIX YCJAOBHAX 3aXOPOHAIOTCS
Le/ible CKeJeThl MeJIKHX MJIEKOMHTAILIHX, KaK 3TO OTMEUEHO B carnpo-
neJeBbIX OTJ0XKeHHAX B paspese v r. Yekanuna (Aramxkansu, 1979).
Oco6oe BHHMaHHE CNelyeT YAeJsTh TeM CJAOAM OTJNO0KEHHH r1y6oKo-
BOJIHOH 4acTH 03ep, e No ocajkam HaGMI01aeTCs YCHICHHE MPOTOu-
HOTO peXKHma BojoeMa. Jlns 3THX c/IoeB XapakTepHo HaJHuHe 06J10M-
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IJI KOB PaKOBHH MOJIJIKOCKOB H PacTHTEJbHOrO A€TPHTA. B uenom KocTHbIe

)

OCTATKH MJEKOMHUTAIIIHX H3 rJYGOKOBOAHLIX DAl HMEIOT XOPOUYIo
COXPAHHOCTb, MPOYHbIE. ITOMY CNIOCOGCTBYET KOHCEPBAILHA HX B HJHC-
THIX OTJOMKEHHSIX, B KOTOPbIX NPOUECChl pPa3joXKeHHs 3aMelJeHbl,
yTO C€rnoco6CTBYET MOCTEMEHHOH W PABHOMEPHOH (OCCHIH3AUHH H
MHHEPAJH3aLUHH OCTATKOB.

lopa3no uauie 3aXOPOHEHHsi KOCTHbIX OCTATKOB JKHBOTHBIX TpH-
ypoueHbl K npuGpexHoi 3oHe osep. OHHM CB3aHbl ¢ (paunamu, rae
npeo6aanaloT KpyNHO3ePHHCTHIE NMeCKH, rpaBHil i rasbka. B necuanbix
dauusix 03epHBIX NAsKeH B pesyabTare AEHCTBHA BOJIH, CFOHOB H
HAroHOB CKalJIHBAlOTCA H PaBHOMEPHO pacnpenessiloTcsi B OCHOBHOM
OCTATKH MeJKHX MJEKOMHTAWIHX; OCTATKH KPYMHbIX MKHBOTHBIX
BCTpeualoTest peako. B aTux ycaoBusx Ha6/i04aeTcs Xopowas COpTH-
POBAHHOCTb JIHTOJIOTHYECKOTO W TEPHOJOTHYECKOro MarepHana.
OcTtaTKH BCTpeyalTcs B CA0SIX KPYMHO- H CPeIHe3ePHHCThIX MeCKOB
¢ HeGOJMbUIHM KOJHYECTBOM pPAaCTHTE/NbHOH OpraHWkH. B mnecuaubix
CJIOSIX C MACCOBbIM CKOMJEHHEM PACTHTENbHOTO JeTPHTA B MJSKEBOH
30He KocTeil MJeKonuTawoliux He ObiBaer. CoOXpaHHOCTb OCTATKOB
M3 OTJOMKEHHH naskeil ymoBiaeTBopuTeabHas. KocTH HecyT caenbl
OKaTaHHOCTH, 3yGbl TPBI3YHOB 4acTO O00JOMAHbI, YeJIOCTH JIHLIEHb
3y60B, BCTpeyaeTcsi MHOro 06JOMKOB KocTeid. ['MApPOXHMHUECKH#
pexXuM CrnocoGCTBYET Pa3pylIeHHI0 KOCTeH, 0COGEHHO LeMeHTa Ha
3y6ax rpbi3yHOB, B CBSI3H C yeMm Bce octaTku xpynkue. HMckiouenne
COCTaBJASAIOT OCTATKH H3 MecT, rjae Haba0aaloTcs BbiXOAbl FPYHTOBBIX
Boa. B 3Tom cayuae MHHEpasM30BaHHble BOAbl CMOCOGCTBYIOT OTJO-
KEHHIO Ha MOBEPXHOCTH KOCTEH MJIOTHOH KOPKH M3 COeJIMHeHHH Kaib-
IHS, MarHua H Kejesa.

HauGonee 0OHAbHbIE CKOMJEHHSI KOCTeld B MPUOpPeKHOH 30HE 03ep
Ha6aonalTcs B OTJOXEHHWAX CMEUIaHHOro reHe3uca — B aJjlo-
BHAJIbHO-03€PHbIX H JeJI0BHA/IbHO-03€PHbIX. B an/110BHaIbHO-03€PHBIX
OTJIOMEHHAX BCTPEUAIOTCH MaJOMOLILHbIE TPOCJAOH H JHH3bl FPAaBHAHO-
rajeyHoro M necyaHoro matepHasa. XapakKTepHOH OCOGEHHOCTbIO
TAKHX OTJOMKEHHH SIBASETCA MPHCYTCTBHE B HHX 60JBWIOrO KOJH-
yecTBa KPYNMHBIX PAKOBHH YHHOHH/ H @HOJOHT, KOTOPbI€ X H/IH B YCThe-
BblX YaCTAX PEK C OTHOCHTENIbHO GLICTPLIM TEUEHHEM, [/1€ B OTJIOKEHHAX
YacTO BCTPEYalTCA KYCKH CTPeCcCOBAHHOrO TOpda W KPYMHble PAaCTH-
TeJbHbIe OCTaTKH. B Takux hauusx B Macce HaKanJHWBalOTCA OCTATKH
maekonutawouwux. [lonanas B pycna pek, OHH MEPEHOCATCH H 3aX0po-
HAIOTCA B MpHOpexHOH 30He 03ep, rie pPe3Ko CHHIKAeTcs CKOpOCTb
BOAHBIX NOTOKOB. [IpH 3TOM KpymnHble OCTaTKH OTKJAaAbiBalOTCA GaHKe
K GeperoBoil JHHHH 03epa, a MeJKHe BbHOCATCH B Gosee rayGoko-
ponaHble yacTH. Mckonaemble (ayHbl H3 OTMEUYGHHBIX (allMi xapakre-
pusyioT dayHy BoAOCGOpHBIX nuoulaneii ozep. OXHAKO COXPAHHOCTDH
OCTATKOB TaKHX HCKomaemblXx (ayH naoxas, Tak Kak 10 TOro, Kak
NonacTb B pycja pek, OCTaTKH HAXOJHJIHCh Ha NMOBEPXHOCTH B MECTaX
rubenu 3pepeil, MOABEPrajHCh CHJIbHOMY BbIBETPHBAHHIO H paspyuie-
HHIO. B CBSI3H C 3THM B 3aXOPOHEHHAX NMOYTH He BCTPEUAETCsl KOCTEH
yepena, Majgo KoCTeil CKejeTa M ja)e KOCTH KPYNHbIX KHBOTHbIX
npeactaBiaenbl o610MKamMu. B 3axopoHeHHs nonaaalT B OCHOBHOM
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3Y0bl XHBOTHBIX, KOTOPbIE CACACT OT PA3PYLIEHHS MPOYHBIH IMANeB blii
caoi (Morysko, 1982).

Otnoxenus 1eMOBHANBHO-03€DHOTO reHe3nca Takke 6oraThi
OCTATKAMH MJEKONMHTAWIKX. ITO ¢1a60 COPTHPOBAHHBIE MeCUaHO-
CYTJIHHHCTbI€ OCaAKH ¢ GO/IbIIHM KOJTHYECTBOM PaBHIAHOTO matepuana
W TIHHHCTHIX OKaTbliled. B HUX BeTpeualoTcsi pakoBHHBI HazeMmHBbIX
MONTIOCKOB. Mckonaemble dayubl XapaKkTepH3yIoT hayHy M/IeKOmuTa-
KX NPHOPEXHLIX y4acTKOB o3ep. Kak npaBusio, KOCTHBIE OCTATKH
H3 TOLOGHbBIX 3aXOPOHEHHH HMEIOT XOpPOWIYI0 COXPAHHOCTb, TaK Kak
GbICTPO  NEPeKPHIBAITCA /IENIOBHANBHBIMH OTAOKEHHAMH. OGBIYHO
PAKOBHHBI MOJJIOCKOB, KOCTH KHBOTHBIX, TDaBHHHbBII MaTepuan M
TTHHHCTBIE OKATBILIHM 06Pa3yioT NPOCJAOHKH H IHH30YKH B CYTJIHHHCTOM
MaTepHaje NeNIOBHA HJH MEeCYUdHHCTOM MAaTepHa/le O03epHbIX OTJI0-
KEeHHH,

3aXOpOHEHHs JKHBOTHBIX B Pe3y/bTaTe THOENM B eCTeCTBEHHBIX
JOBYWIKaX OGLINHO KOMIAKTHBI H MPHYPOYEHb K OTJIOKEHHAM Topda,
O30KepHTa H T. 1. AHAJOrHYHYI0O KapTHHY npeacTasasiioT coboi
CKOMJIEHHS KOCTeH »KHBOTHBIX, CBSI3AHHBIX C OXOTHHUYbEll desiTesb-
HOCTbIO ApeBHHX JioAeH. JIOBYWIKH MOTyT ObiTb morpeGenbl HAH Moj
OENIOBHA/NbHBIME HJIH MO 03€PHBIMH OTJIOXKEHHAMH. MecTOHaX0x ie-
HHE HCKOMAEMbIX MJCKOINHTAIOIIHX B €CTECTBEHHOH JIOBYLIKE H3BECTHO
B Apmenun Ha osepe Cesan B paspese Jluamwen (Casasin, 1983).

[Touck 0cTaTKOB MJIEKONMHTAIUIKX NePBOHAYANBHO esecooGpasHo
BECTH PEKOrHOCLHPOBOUHBIMH MapLIPVTAMH, OXBATBIBAsl M0 BO3IMOMK-
HOCTH MaKCHMaJgbHble MO MNJowaad Tepputopuu. B nose 3penus
HCCAE0BATEAA JOJIKHBI NONanaTh jaxe HeGoNbuiHe OOHAMKeHHS Mo
Geperam pek, 03ep, B OBparax, Kapbepax. TwarenbHomy ocmoTpy
MOAMEHKAT TAKKE OCHITH, 06GBa/bl, KOHYChl BbiHOCA, nuasikH. [1ph
TAKOM OCMOTpPe OOGHApYXKHBAKOTCA NpekJe BCEro KOCTH KPYMHBIX
AKHBOTHbBIX, KOTOPBIE HMEIOT HeoObIYHYI0 KOHGHTYpauHio H user. Bee
OCTATKH JO/IKHbl ObiThb cOGpaHbl, CHAGMEeHbl STHKETKAMH H COOTBET-
CTBYIOLLEH KPATKOH reoJIOrHYECKO# MOKYMEHTalHedl. OnHoBpemenHo
B CJIOIX H JIHH3aX MECYAHOr0 MaTepHasa HILYT OCTATKH MEJKHX
KHBOTHBLIX. Jlisi 9TOM Lean 10CTaTOYHO MPOMBITH HA CHTe ABa Beapa
nopoasl. [lonyueHHble MaTepHalbl HAHOCATCS Ha OG30PHYIO KapTy
C YKazaHHeM Ta(OHOMHYECKHX OCOGEHHOCTEH H NpeanoaaraeMoro
reoJoruueckoro sospacra. B nanbueiiuiem cocrasasiercs naan pa6or
C YYETOM KOHKDPETHBIX LieIefi KOMIIJICKCHBIX HCCJEN0BAHNUN H BaK HOCTH
TOTO HJIH HHOTO MECTOHAXOM/EHHS.

Craunonaphoe usyuenne .1060ro paspesa O3€PHBIX OTJOMKEHHH
TaKXKe J0/KHO CONMPOBOXKAATHCA TULATENbHBIM [PEABAPHTENbHBIM
OCMOTPOM CaMOro paspesa M ero okpectHoctedi. Bech nombemubli
MaTepHaJsl KOCTeH KPYMHBIX JKHBOTHBIX H3 OCbINell U 06BAJOB LOJKEH
GLITb MO BO3MOMHOCTH NPHBS3aH K CJA0AM paspesa, HO MpH 3TOM
CleyeT 06A3aTeNbHO YKasaTh, KAKOH MaTepHal H3bAT Henocpes-
CTBEHHO M3 CJI0A, a KaKoH MOAHAT BHe caosA. Paspes nocae 3toro
OJIKEH ObiThb XOPOLIO 3a4MILeH, ONHCAH H 3apHcoBan. 3aTem Npou3-
BOAHTCS Gonee TiaTelbHOE ONpoGOBaHHE OTJOXKEHHI pa3spesa aJs
MOHCKOB OCTATKOB MEJIKHX XHBOTHbIX. C MNOMOHIBIO 1epeBSIHHOro
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cuta pasmepom 40 x50 x 10 cm ¢ anamerpom Aueex cetkn 1.0—1.5 mm
MOC/IOHHO MPOMbIBAIOTCHA CHH3Y BBEPX 110 PA3pesy necyauble U onecya-
HeHHble OTa0KeHHsA. Ocoboe BHHMAaHHe C/eAYeT yAeNsATb MPOCAOAM
H JIHH3aM, rje HabJai01aloTcd PAKOBHHBI MOJJIIOCKOB, rajabKa, TJH-
HHCTbIE OKATbIUIM, KpynHasa apeBecHHa. OGHapyKeHHe name OLHOrO
KOCTHOTO OCTAaTKa SIBJISIETCH CBHAETENbCTBOM MEPCIEKTHBHOCTH TOTO
H/IH HHOTO TIPOCJIOA Ha Aa/bHEHIIMH MOWCK B HeM KocTed W 3y6oB
KHBOTHBIX. DTH NMPOCIOH N0JKHB GbiTh H3yueHbl Gojee noapo6Ho.

Ornoxenust or6upaloTcsi BAOAbL CJAO0S M0 BCEH BHAMMOH YacTH
paspesa u npombiBatoTcs. [Tpu 3TOM TwlaTeabHO DUKCHPYIOTCH H3Me-
HEHHS JIHTOJOTHUECKOr0 COCTaBa, MOSIBJIEHHE BKJIIOUEHHH H KOJTHYECTBO
OCTATKOB MJIEKONMHTAIOUWIHX. DTO JAaeT BO3MOKHOCTb BECTH IeJe-
Hanpas/JeHHbIH MOHCK MecTa MAacCOBOTO CKOMJEHHS ocTaTKoB. CHTO
C MOPOAOH ONYCKAeTCst B BOAY C TaKHM PacueToM, 4ToObl BepxHHe
Kpasi ero HaXoAHJHCh Hal BoAOH. C MOMOLLbIO IerKHX KosieGaTe bHbIX
IOBHXKEHHH GbICTPO BBIMBIBAIOTCH TVIHHMCTBIE yacTHubl. Ha cute ocra-
I0TCS KPYMHbIH MecyaHblii MaTepuas M opraHuueckue octaTku. KocTH
MJAEKOMHTAIOLIHX MelaeT 06HapyKHTb GOJbIIOE KOJHYECTBO PACTH-
TeJbHbIX OCTATKOB H PAKOBHH MOJIIOCKOB. UT06bI yaadHTh HX, CHTO
caenyer GBICTPO NOrPY3HTb B BOAY C OJHOBPEMEHHbIM OTBOJOM €ro
B cTOpoHy. [IpH 3TOM pacTHTe/NbHbIE OCTATKH H PAKOBHHBI BCI/IBIBAIOT
H BbIMbIBAIOTCS uepe3 6opTa cuTa. Takylo onepaiHio cleayeT npoBecTH
HECKO/IbKO pas3, cTapafch YAaJHTb KaK MOXHO Gobliie pPaKkOBHH
W OCTATKOB pacTeHdid. Koetn maekonurawunx, kak 6GoJee TsiKeble,
He MOTYT ObITh BbIMbITHI TAKHM MeTOAOM M3 cHTa. OHH mepeHocsATCs
JHIIb HA MOBEPXHOCThH MOPOJbl B CHT€ H XOpOIIO 3aMeTHbl TpPH
HE3HAUMTE/bHOM KOJNHYECTBE JIPYrUX OPraHHuecKux ocTtaTkoB. Kak u
Y KPYMHBIX MJIEKONHTAIOUINX, KOCTH CKeJeTa MeJKHX KHBOTHBIX TpH-
BJIEKAIOT K cebe BHHMaHHe HeoOblYHOH (hopMoit, a 3y6bl — CKaaauaThiM
HIH GyropyatbiM cTpoenHeM. Bce octaTku or6HpaioTcesi B npoGHPKY
HJIH KOPOGOUKY M 3aKpbIBAIOTCA BATHLIM TAMMOHOM HJH BaTHOH mpo-
KJAIKOH U KPbIWKOI, uTOGbl He NMOBPEAHTb HX NPH TPAHCIOPTHPOBKE.
[Tocne or6opa ocTaTKOB XOpOLIO MPOCMOTPEHHAS MPOMBIBKA MOPOJIbI
yiansiercsi M3 cHta W HabGupaetcs HoBasi. Ecam o6Hapykupaercs
MACCOBBIH MaTepHas Mo MeNKHM MJEKOMHUTAlOILHM, TO nocie otfopa
OCTaTKOB MPOMbBITYIO TOPOLY C/leLyeT BLICHINATH Ha OGPe3eHT HJH
NONU3THACHOBYIO MJIEHKY, BBICYIWHTDb, CHAGAHTb ITHKETKOH H MPHBE3TH
B J1a60PaTOPHIO /IS IPOCMOTPa crneuHanucTy-repronory. ITopo6HbIM
06pa3oM MOCTYNaKwT H B TOM ¢/yuae, ecii A5 AeTaJbHOr0 H3yueHus
paspesa oTBeaeHO MaJo BpeMeHH. Bee oto6panHbie 06pasubl 401K HbI
GbITb NOAPOGHO ONKHcaHbl. JIN5 IPOMBIBKH MeCYaHbiX MOPOJ CyLLeCTBYeT
W MexanusupoBanHbli Bapuaut (Cycauuep, 1977). TauuucToie nopoab
nepes MPOMBIBKOH Jyuile WM MpeiBapHTeNbHO 3aMAauHBATh, HJH
BbICYUIHBAT.

OcTaTKH KPYNHBIX }HBOTHBIX OTKATILIBAIOTCS H3 CJOS, HYMepYIOTCH
H 3aBopauuBalored B MArkyio 6ymary. [1pu 3Tom onuceiBamTCA H3Me-
HEHHS JIHTOJOTHH BAOJb CJIOS H OTMEYAIOTCH HA CXeMe MecTa HaxOpo0K
Kaxaoro octatka. PaGotoit no tahonoMun He caeayer npenefperath,
T4K KaK 3TH MaTepHa/bl MOMOralT ONpeae/HTh MPHUHHB HOpMHPO-
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BAHHS 3aXOPOHEHHUIT H Goslee NOJHO BOCCTAHOBHTb CTPYKTYPY BHAOBOR
coctaga uckonaemoi ¢ayubl. JlanbHedwasn paGora ¢ ocTatkamy
JIOJKHA MPOBOAWTLCA B Na6OPATOPHBIX YCJIOBHAX CHEUHAHCTamy
B 061aCTH NMaJE0300J0THH.

M3yyeHue OCTATKOB MJIEKOMHTAIOUIHX H3 O3€PHBIX OTJOXKeHuj
Haubosee noaHo paccmaTpuBaercss B c6opHHKe «YacTHbie mertopy
H3YYeHHS MCTOPHH COBPEMEHHBIX 3KocHcTeM» (1979), ctaTthi B KoTo-
pOM HAmHCaHbi KPYTHBIMH CMeUHANHCTaMH B 06JaCTH TepHOsIOrHy,
Cneayer OTMETHTD, UTO €lile C Cepe/IHHbI POLIJIOro BeKa 3aXOPOHeH sy
OCTATKOB MJEKOMHTAIOUIHX B O3€PHBIX OTJOXKEHHAX MpHAaBanock
ocobeHHO 60ablIOe 3HAUEHHE, TAK KAK KOCTH B OTJIOMKEHHS nonanany
HJH HA MecTe rH6eqH XKHBOTHBIX, HIH TIEPEHOCHJIHCh HA HE3HAUHTEb-
HOe paccTosiHHe. MIMeHHO M3 3aXOPOHEHHH B O3€pHbIX OT/IOXKeHHsx
HayKe W3BECTHbl [ABHO BBLIMEPLIHE BH/bl XHBOTHBIX. ITO MO3BOJIHIO
3HAUMTENBHO PACLIHPHTb AHATHOCTHKY OMPENeNHMbIX OCTATKOB, pe-
waTh Npo6aeMbl IKOJOTHH BLIMEPUIHX BHAOB XKHBOTHbBIX, NPOH3BOANTE
PEKOHCTPYKUHH majeonanamadToB. B nacrosiuee BpeMsi yxe Hakon-
JNeH matepHas Mo TapoOHOMHH MECTOHAXOXKAEHHH OCTATKOB MJEKO-
MHTAIOUIHX B O3EPHBIX OTJOMEHHAX, YTO NAeT BO3MOXHOCTb BECTH
uesneHanpasJeHHblll TMOHCK cnoeB, coaepxauux dayny. [lpeumy-
lleCcTBA 3aXOPOHEHHI 03€PHOr0 THMA COCTOAT €lle H B TOM, UTO OHH
yacTo GbLIBAIOT MHOTOCJHOHHBIMH. DTO 1aeT BO3MOMKHOCTb N0 COCTABY
ucKkonaemoi rayHbl MJAEKOMHTAIOWHX ONpeleNATh 1dKe He3HAUHTEe/b-
Hble H3MEHeHHS] TPHPOJHBLIX YCJOBHH.

Fnasa 6

HCTOPHKO-APXEOJIOTHYECKHE METOAbI

A PX€O0JIOrHYECKHE METOABI

CyuiecTByeT MHEHHEe, 4TO 03epa ChirpaJH Ba)HYy0 pojb
B npouecce auntponoredesa (Doluchanov, 1979). dpepnediwne na-
MATHHKH uejoBeueckoil aesrtenbHocTH B Bocrounoit Adprke, HMe0-
wue Bozpact 1.5—2 MaH. Jet, npuypoyeHsl K Geperam osep — 03€P
Pynoabgpa (Typkaua), osepHoro GacceiiHa, CYIIeCTBOBaBIUEro
B OnnyBeiickoM ylenbe.

Hau6onee cyuiecTBeHHble (OTKPBITOrO THMA) HHIKHEMaleoNHTHYE:
CKHe MecTOHAXOMXAeHHs EBpOMbl MpHypoueHbl WM K 03epHbHIM 6ac:
celHaM, HJIH K O3€POBHIHBLIM pacuiHpeHusM AoJuH. Hanpumep, pat-
HemaJeoJHTHUeCKHI MaMATHHK Benrpun — BepTewcenyom — npuypo-
4eH K TPABEPTHHOBLIM OTJOMXKEHHAM H K H3BECTKOBOMY carpornesnio,
06pa30BaBIIMMCA B CHALHO MHHEPAJH30BAHHOM O3epe B MHHIENbCKOE
Bpemsi. B To/lle TpaBePTHHOB 3aJ€raloT apXeoJOrHyecKkHe H aHTpomna-
NOTHYECKHe MAaTepHaJbl HHKHENaNeoNHTHYECKOTO MeCcTOHAaXO0KAeHHH
Buabuuurcaeben (CP), OTHOCHMOro K MHHAeNb-PHCCKOH 3MOXE.

Hauano ocoenust uenoBekoMm Boctouno-Esponefickoii pasHHHE!
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o K 3M0Xe MYCTbe, COOTBETCTBYIOULEH PAHHEMY H CpelAHeMy
[lo MHEHHIO HEKOTOpbIX HccaenoBateneit, paunne (Kysue-
[lpacaos, 1982) MycTbepcKkHe NaMATHHKH AaTHPYIOTCH KOHUOM
SDMCKOTO (3eM, MHKYJIHHO) MexKJenHHKoBbs. [pynna mycTbep-
waruukos (Xotwneso I, beroso u ap.) pacnosioxena B 101HHe
asl B paiione Bpsncka; 310 HanGojee ceBepHble MYCTbepCKHE
naxoxjaenusi. Bo Bcex cayuasix CTOSIHKH NMPHYPOYECHBI K 03€po-
M pacuiHpeHHsIM MoHM.
BOGLITHBIE JIIOH LIHPOKO pacceauaucs no Bocrouno-Esponeii-
aBHHHE B BEDXHEM Ma/ie0/IHTe, COOTBETCTBYIOLEM CPEeIHEMY H
y Baanaio. Camasi paHHsisi pafiHoyr/iepoaHas aata, MoJy4eH-
5 BepXHEro najeoJHta Ha Pyccko# paBHHHE 32700700 n. H.
epki X11, cioit 1a) . Han6oabiuee KONHUECTBO BEPXHENANEOMHTH -
NAMSTHHKOB MPHXOAHTCS HA CAMBIH XOIOHBIH OTPE30K Ba/laii-
onepeHennsi — 25—15 Tolc. a. H. KpynHble noceleHHs 3TOro
wo6Hapyxenbl B noaune Cpeanero /lona (B paitone c. Kocrenkn
OpOHeka), d TAKKe B I0THHAX PeK 6acceiina Cpennero Jlnenpa.
acMHoOJOXKeHb B paioHaX 03epPOBHAHBIX DPACIIHPEHHH TMOHM.
PHbIE C/I0H MAMATHUKOB MPHYPOUEHBl K NOKPOBHBIM obpasoBa-
a3BHUTHIM, KaK MPAaBHJIO, HA aJJIOBHH BbICOKHX Teppac (06biuHO
ke BTOpOil HaanoimeHHo#). Caeayer y4HTHIBaTh, YTO JIOJHHDI
cceiina JlHenpa ABAAMHCH KaHaaaMHu c6poca BOJ H3 MPHIELHH-
GacceiinoB M mpeactaBisad co6oii nenouku osep (Ksacos,
Tlocenenusi, 06bIYHO pacnoaraBlliHecs Ha MBICAX, BAAIOUHXCSH
ekl TIOHMbI, MPeNCTaBaANH CcOGOH, MO CYLIECTBY, O3€pHbBIE
HHSA.
3MOXY MAKCHMaJbHOTO TOXO0JONAHHA NePBOGHITHBIH Uel0BeK
1b30BaJi NMPHPOJHLIE PeCcypchl MEPHIVIAUHAJNBHBIX JNaHAWa(ToB.
0JIOXKEHHE NOCe/eHHil Ha MbIcax, rJ1y0OKO BAAKOIIHXCH B JIOJHHbI,
1910 OXOTHTbCH B Mpenesiax 3aGo/0OUeHHbIX MOWM, rje, Cyas 1o
OJIOTHYECKHM JIaHHBIM, COXPAaHSJIHCh pa3pexeHnble neca. Xo3si-
JI0 OCHOBAHO Ha 0XoTe (MM Ha cOGHPAaHKH TPYMOB) MaMOHTOB,
MCTBIX HOCOPOTOB, Joliajed, 6u30H0B. CyllecTBeHHOe 3HAUYCHHE,
HHO HA MO3IHWX 3Tanax, HMea c6op ChedOGHBIX PacTeHHH.
10 15 Thic. /1. H., KOTZa HA4a/0Ch MOCJAENeHHKOBOE ToTene-
aneosHTHUECKHE Nocesenus HcuesawoT B Gaccefinax Cpenxero
H Cpennero [Inenpa. Boabllioe 4HCAO CPaBHHTE/NBHO MEJKHX
nosigasiercs B6M3M 0CBOGONHBIIMXCA H3-MOJ JeJIHHKA LO0JIHH
ccefinos Bepxuero [lnenpa u Hemana. ConocrasJienne pacrnodo-
3THX MaMATHHKOB C naJjieoreorpa@uuecKiMH PEKOHCTPYKIHAMH
B, 1975, ¢. 102—113) nokasbiBaeT, 4TO OHH OblJiH MPHYPOYEHbI
TOBbIM O6pa3oBaHMAM MPHJIEIHHKOBBIX BOLOEMOB H CKBO3HbIX
BeposiTHo, 3TH cTOsHKH ObliH C€30HHBIMH J1ATEPAMH OXOTHHKOB
PHOTO oJieHsl. BO/IbIIMHCTBO H3 HHX CYUIECTBOBAJO B paHHEM
H annepéne.
- Teuenue npeGopeasibHOro, 60peasbHOr0 W MEPBOH MOJOBHHBI
'HYECKOro nepHo/os Ha BocTouno-EBponefickoil paBHiHe NPOHC-
O pa3BHTHE Me30JHTHUECKHX KYJAbTyp. MHOrouuciaeHHble noce-
B BOCTOYHO#H [IpubanTuke BO3HHKaaH Ha OeperaX MOPCKHX
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JIaryH, B JaJbHEHUIEM OTIEJSBUIMXCA OT MOPA M NpeBpalillaBUIHXCH
B o3epa. [lpuMepamu Takux nocejeuuit siasiiotes [lyaaum  (6au3
r. Cunau), Kyuna w Hapsa (ua ceepHom nobepexkbe IcToHuH).
[Tocenenus sToro THna u3BecThbl Takxke B KOTaauauu na atnantuue-
ckom noGepexxkbe Ppanunu, B [lopryrannu, a Takke Ha ceBepHOM H
10KHOM noGepexbsix Cpeansemuoro mopsi B Kphimy (6vxra Jlacnu).
X035HCTBO MPHMOPCKHX ME30JHTHUECKHX MOCeJeHHH GblJI0 OCHOBAHO
Ha OXO0Te (B TOM YHC/IE HA MOPCKOTO 3B€PA H BOLOM/IABAIOILYIO AHUD),
pbiGHOH noBAe M cHope cbeIOOHBIX MOJLIOCKOB.

B 370 Bpemsi HauMHaeTCH TaKXKe OCBOEHHE O3epHLIX 6acceilHoB,
pacnosioKeHHbIX B raybnne matepuka. [Ipumepom siB/isieTcst ME30JHTH-
yeckas ctosHka Oca, Bo3HMKIAsi Ha MHHepaabHoMm Gepery Jly6an-
cKoro osepa. MuTeHcHBHOE ocBoeHHe YeloBeKOM Geperos 03ep npowuc-
XOIHT B HeOJHTHYeckylo 3noxy. Haubosee pannuit HeonuTHUeckHii
NaMATHHK B KOT/OBHHEe JIy6aHncKoro o3epa COOTBETCTBYET cepeliHHe
arnanthuyeckoro nepuoaa (Oca, pauuuit Heoaut: 5900—5700 aer
Haszan). PassurHe HEONMTHUECKHX MOCEJeHHI B JECHOI 30He npoaoJ-
Kajoch BIoTh 10 4000 n. H. XapaKTepHBIM SIBJEHHEM 3TOTO BPEMEHH
OblJ1I0 BO3HHKHOBEHHE CBaiiHbIX MOCENeHH B NPHOGPeMHbIX HacTAX
pana cnabonporounblx o3ep. Takue nocejeHHs GbliM OOHAPYKEHBDI
(Lonyxanos, Mukasies, 1972; Jlonyxauos u ap., 1978; Mukases u ap.,
1984) B YcBaTckux osepax, B 03. )Kuxuua, B topdsinuke Cepres u
psae Apyrux mecT. Xo3sHCTBO CBAHHBIX MOCENEHHH ObLIO OCHOBAHO HA
pbiGosioBeTBe M oxote (Bepeutarun, u ap., 1979). Caaiinble o3epHblie
noceNeHHA H3BECTHBI W Ha TeppuTopHH 3anaanoit EBponsbl: B npea-
ropbsix Aabn u B lOpe, rie takue nocesieHusi CyLIECTBOBAJIH HA TIPOTS-
JKEHHH TMI03/IHEr0 HEeOJHTa — 3M0XH OpoH3bl. X03AHCTBO TaMm ObLI0
OCHOBAHO Ha 3eMJlej/leJIHH H CKOTOBO/ICTBE.

B cepennHe aT/aHTHYECKOro mNepHoda NOSBASIOTCH MOCENCHHS
PaHHEHEOJIHTHYECKOH BEPXHEBOJIKCKOH KyJabTypbl B $lpocaaBckoii,
Kanunuunckoit, MBanosckoit o6aacrsix. HauGonee pannne namsaTHHKH,
Hanpumep $H3seikoBo I, umelor agatel nopsinka 6200—6400 a. H.
(Kpaiinos, 1978). Crosiiku pacnonaraiuch Ha OCTPOBAX-CyX0/10JaXx
061IHPHOrO 03epHOro 6acceiiHa, PUKCHPYEMOro MO pacnpocTpaHeHHIO
canponessi noA Topdsinoi 3anexbio (XoTHHCKHI 1 ap., 1978).

OcBoenne uenoBekom o3ep B Gacceiinax pek Cyxouel # Ouern
MPpoU3011710 B Me30JHTHYecKoe BpeMmsa (Ownbkuua, 1983). Haunbosee
paHHH#A namaTHHk — Huxuee Beperve | — npuypouen k noiimensomy
TopdsAHHKY 03. Jlaua. Paauoyraepoanslii Bo3pact cTosiHKH — 8800 —
8400 2. v. CriopoBo-nbliblieBble CIEKTPL — GopeanbHoro THna. B co-
craBe Gaynel npeobnanan jock. Eute Gonee panuuii Boapact xapakre-
PH3YeT HaXOAKH Me30JMTHUYECKOrO THNA B CTAPHYHOM TOPhSHHKE
B pafione Cunaopckoro osepa B Gacceiihe Cesepnoit [1Buub (Bypos
v ap., 1972). B KoHle HeosnTHueCcKOH 3MOXH 3j1eCh MNOSABISITCH
CBafiHble MOCeseHHsl, KaK, Hanpumep, nocenenne MoaJoHa, pacnoso-
’KeHHoe B 3a60JI0YeHHOM HH3HHE K 3amaly oT 03. Boxke. Paauoyrae-
pOAHBIE NATHPOBKH 3TOr0 NaMATHHKA nexar B npegenax 5000—
3800 . H.

HeckoabKO 03epHBIX NoceeHHH, OTHOCAULHXCSH K 3TMOXaM HEeOJHTa,
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GpOH3bI H JKENEe3HOTO BeKa, HMelTCs B npeaesax KKHOro 3aypadbsi.
[Toapo6Hele HcciejoBanud, npopeaeHHbie Ha [opGyHoBckoM Topds-
HUKE, MO3BOJH/IH BbIAEAHTL IIECTh ITANOB ero 3aceseHus, CBA3aB HX
¢ pasBHTHEM JpeBHero osepa.

JleTanbHble MaJHHOJIOrHYeCKHe H KaprnoJorHueckue HecaepoBatus
YCTAHOBM/IM, YTO HAYHHAA C HEOJHTHUECKOH 3MOXH MPOCEKHBAETCSH
AHTPONOreHHOEe BO3AEHCTBHE Ha TMPHOPEKHYIO PACTHTENBHOCTh. ITO,
B YACTHOCTH, BblpaKaetcsi B pPAcCnpoCTpPaHEHHH COPHSAKOB.

LTupokoe ucnosb3oBanue pecypcoB o3ep ObIIO XapakTepHo 14
3MOXH CPeIHEBEKOBbS, KOI1a OCHOBY X035 HCTBA COCTABJAJIO MAllI€HHOE
semsenenve. Tak, cpeanenekoBoe ropoauiie Muxku Ha KumKHIUKOM
o3epe, CYAs MO JETONHCHbIM JIAHHbIM, ObLIO 3HAUHTEILHLIM UEHTPOM
pbi60JI0BCTBA, 4YTO OOECMEUHBANO €r0 3KOHOMHUECKOe MpoLBeraHne
B XII—XIII Bekax.

ApXeosIOrHUecKHe MaTepHasbl NO3BOJAAIOT CY/IHTh O TEKTOHHUYECKHX
ABHKEHUSX GeperoB o3ep. B of6aacTsix pa3BUTHA MATEPHKOBBIX OJl€/le-
HEeHHH B KauecTBe BaKHOro (hakTopa 3BOMIOUHMH penbeda BhiCTynaer
TASILHOM30CTATHUECKOE TOAHATHE — Gojiee ObICTPOE B HANPABJICHHH
K LeHTpy nmojaHuMalolleiics o6aactH (ObiBlIeMY LUEHTPY OJeNeHEeHHSs )
u Gosee MeAJEHHOe B HanpasjeHWd K ee mepHdepuu. B cuay sroro,
B UACTHOCTH, Ha BocToke PenHockanaun (Kapenus, Jlennnrpajackas
06/14CTh) 3€MHAs NOBEPXHOCTb HCMbITHIBAET 1EPEKOC H BOJIbl KPYITHBIX
03€p TPAHCIPECCHPYIOT B HANPABJEHHH MEMJIEHHOrO TMONLHATHSA, T. €.
B OCHOBHOM B IOT0O-BOCTOYHOM HanpasjaeHHH. COOTBETCTBEHHO CEeBEpPO-
3anajiHble Gepera 03ep OKa3blBAIOTCSH OTHOCHTEJIbHO NPHIOAHATLIMH.
[Tostomy ApeBHHE CTOSIHKH, PACNOJOXKEeHHbIe Ha CceBepo-3amaihbix
6eperax Ouexckoro, Jlapomckoro, Cerosepa, [lsozepa u apyrux
03€p, 3HAUMTENLHO Y/JajeHbl OT COBPEMEHHOH OeperoBOd JIHHHH H
BBICOKO MPHNOAHATHL Hal HeH, a CTOSHKH 10ro-BOCTOYHBIX Geperos
NOATOMAEHL B XOJ€ MPOA0JKAI0UIeHCA TPaHCTPECCHH.

OtMeuaercsi onpejieseHHas 3aBHCHMOCTb MEX 1Y BbICOTHbBIM [10JI0-
JKEHHEM apXeoJNOrHueCKHX CTOAHOK Ha OHeXCKOM o3epe H HX BO3-
pactom. Mcxons U3 BLICOTHOTO MOJIOKEHHsT 3THX naMATHHKOB B. ®. 3em-
naxos (1940) u H. H. Typuna (1961) npeanouau cXeMbl XPOHOJOTHH
apxeonornueckux nocesennii. I'. A. [Taukpywen (1978, 1984) npea-
MPHHSA PEBH3HIO MPEKHHX XPOHOJOTMUECKHX CXeM H chopMyaHpoBal
COGCTBCHHYIO CHCTEMY ONpeje/eHus BO3pacta apXeoJqorHYecKHX rna-
MATHHKOB B paiioHe Onexckoro ozepa. Ha nofepexbe oszepa um 6bl10
usyieno Gosee 200 mMamMATHHKOB, BO3PACT KOTOPbLIX BapbHPYyeT OT
MEe30JIUTa /10 KEeJEe3HOT0 BeKa. DO/bUIHHCTBO CTOAHOK PacrofoxeHno
B6JiM3H ApeBHUX GeperosbiX JiHHHA. Ha ceBepo-zanaanom noGepexne
OHeXCKOro 03epa Bce CTOAHKH MPHNOAHATHI HAL COBPEMEHHbIM YPOB-
HeM Ha BbicoTy OT 3.5 10 40 M M yaaseHbl Ha paccTosHHe 10 6—7 KM 0T
cospemeHHoro 6epera. Ha ioro-socrounom nofepexbe CTOAHKH 06bIUHO
pacnoJioxeHbl BOJIH3K coBpeMenHoro ypoBHs o3epa. I'. A. [lankpyuies
HCXOLHWT H3 BMOJHE OGOCHOBAHHOTO MPEANOJOXKEHHS O TOM, HTO
cepepo-3anaaHoe nobGepexbe O3epa BOBJEUEHO B TOCJeNeLHHKOBOE
H30CTATHUECKOE MOJHATHE, CBOHCTBeHHOE Beell PeHHOCKAH/IHH, Toraa
KaK 10ro-pocTouHas nepudepHsa HaXoAHWTCst B 0014CTH OTHOCHTENIbHO
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HEGO/IbIIHX MepeMelleHHd 3eMHOH KOpbl. JKCTPanoNupys AaHHbie
(OHHCKHX HCCJeJOBAaHHH OTHOCHTEJIbHO COBPEMEHHbBIX JBHKEHHH 3eM-
HOH KOpbl, MOJyuYeHHbie B pe3yJbTaTe NOBTOPHBIX HHBEJIHPOBOK,
I'. A. llaukpywes nenaer 3akJlOUeHHe O TOM, YTO HyJeBas H306a3a
nepecexkaer OHeXCKOe 03ep0 B ero CpeiHeil 4acTH.

Jlenan o60CHOBaHHBIE NPEANONOKEHHS O TOM, UTO MOCAE/I€HHKO-
BOE MOAHATHE OblJI0 PABHOMEPHLIM, MOCTENEHHO 3aMeLIAI0CH U CONPO-
BOX/aJI0Ch MepemMenieHHem «ocH nepexkoca», I'. A. [Taukpywes npupo-
OHT pacueTbl abCOJIOTHOrO BO3pPAacTa APXEOJIOTHUECKHX NMaMATHHKOB.
Ilpu 3TOM B KayecTBe MapPKHPYIOLLIErO FOPH3OHTA HCMOJIb3YETCH BPEMS
NosIBJIEHHS KepaMuKH. YcraHosJeHHble [. A. [laukpywesbiM o6uixe
3aKOHOMEPHOCTH pa3BuUTHA GeperoB OHEKCKOro 03epa MPeicTaBjsioT
CYUIECTBEHHBIH HHTEPeC H HAX0AATCHA B COOTBETCTBHH C aHAJOTHUHBIMH
CXEMaMH, COCTABJEHHBIMH M Pa3jHUHBIX pPaiionoB MeHHOCKaHIHH.

«BbicoTHbIfi» MeTOn onpejeneHdsi BO3pacta CTOSHOK YCHELIHO
npumensiica Ha Koabckom noayocrpose. [lpu manioii MOUHOCTH HJH
OTCYTCTBHH KYJbTYPHOTO CJIOfl OCTaTKH (DayHbl M OPYIHS H3 AepeBa
M KOCTH TaMm ObICTPO paspywarotcs. JTO 3aTPyAHSET onpeaeneHHe
BO3pacTa CTOSIHOK H XapakTep OKpyXKaBulied WX MPUPOAHOH Cpelbl.
Kpome TOro, B Me30JHTHUYECKVIO 3MOXY KaMEHHble OPYAHS HM3TOTOB-
JSJTHCh TIOYTH HCKJIOYHTENbHO H3 Da3HOBHAHOCTEll KBapla W KBap-
IHTa, TEXHHYECKHE NIPHeMbl 06paGOTKH KOTOPBIX BECbMa OTPaAHHYEHHbIL.
[Tostomy HalineHHble B Me30JHTe pauHOHa/bHbie HOpMbl 06pabOTKH
3TOrO MarepHana npakTHYecKH 6e3 H3MeHEeHHH MpoCYlecTBOBAJH
B TEYEHHE MOCJAeAYIOUIHX 3M0X KAMEHHOro BeKa.

Bospact apxeonornueckoro naMaTHHKA BCeria MOJOXKE BO3pacTa
GeperoBoi JIMHUHM, K KOTOpO#i OH mnpuypoueH. Cpeanne 3HauyeHHSA
paspbiBa BO BpeMEHH MeX1y (opmMHpOBaHHeM OeperoBbiX JHHHH H
BO3HHKHOBEHHEM CTOAHOK COCTABJAIOT A5 HEOJHTa U 3MOXH PAHHEro
metanna 1.5 teic. jer, a aas me3zoauta — 2—2.3 Thic. aer. [lpu
OlleHKe BO3pacTa O3epPHBIX Teppac apXeoJOorHYecKHM METOIOM Ha
osepax KosbCKOro noJiyocTpoBa H B APYrHX padOHax 3TH MONpPaBKH
A0JKHbl ObITb MPHHATBH BO BHHMaHHE.

Tecnas cBs3b pa3BHTHS O3epHBIX GACCENHOB ¢ 3BOJIOIHEH Moce-
JeHuid Habatopaerca Ha Tepputopuu Cpenweii Asun. MuTencusHoe
3acesieHHe paioHoB HH3MeHHbIX KapakymoB H Kbi3blikymMoB B panHem
H CPEJHEM TOJIOLEHE CBA3LIBAGTCA C CYLIECTBOBAHHEM 3/1€Ch CJIOXKHOM
ruaporpaguueckon cetH. Haubosee paHHHe roJioLeHOBbIE MAaMATHHKH
3anaauoit Typkmenuu — newepsl J[Ixe6ea u Jam-/lam-Uemme,
HHXKHHE CI0OM KOTOpbIX OTHOCATCS K Me3onuty (OxaanHHkos, 1956;
Mapkos T'. E., 1966), — pacnonoxeHbl Ha 10XKHbIX oTporax xpe6ta
Bonbwo#t Banxan, BHIXOAAMIMX K N0JHHe Y360si. MHOroOuHCJeHHbIE
NaMATHHKH, OTHOCSILIHECH K HEOJHTY W 3moxe GPOH3bI, 0GHAPYKEHbI
B npeiesiax 10JHHbl Y3605 H Ha Geperax apeBHero CapbiKaMbllICKOTO
6acceitia (Toactos, Kecb, 1960). PaAn KpynmHBIX HEOJHTHUYECKHX
noce/ieHHi oGHapy»KeH B mpeaesax 0XHOH AKuagapbHHCKOH JeJbThbl
(Buuorpanor, 1968). HeosuTHueckHe CTOSIHKH H3BECTHLI TAKKe B HHU-
3oBbsix 3epaBwana ([yasmos u ap., 1966).

Ilo nepasHero BpemMeHH Hies o NJeHCTOLEHOBBIX 03epax B Kapaky-
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max, Kpi3biiKymMax v Ha YCTIOpTe BCTpedasa SHepruuHble BO3paxKeHus,
OCHOBAHHBIE HA AaNPHOPHLIX H, KAaK Temepb HM3BECTHO, OLIHGOYHbLIX
Mpe/CTaBJACHHSIX O IPEBHOCTH H NOCTOAHCTBE CYILECTBYIOULEr0 KAHMA-
THueckoro pexuma. MHTepec K maneosJMMHOJIOTHH 3THX TePPHTOPHH
pe3Ko BO3POC, KOT1d BHYTPH MHOTHX, HbIHE CYXHX, 3aHATBIX COJIOHYA-
KaMH HJIH TAKbIPAMH BIaaHH Obli 0GHapYKeH MacCoBbIii apxeoJoriye-
cKHil marepuan. PasuTesbHOE HECOOTBETCTBHE MEXKIY ype3BbIYaHHO
He61aronpHATHON COBPEMEHHOM 3KOJOTHYECKOH 06CTAHOBKOH M pac-
cesleHHeM NepBOGLITHOTO uYeloBeKa Oblj0, B 4ACTHOCTH, OTMEUYEHO
B paiione JIABAAKAHCKOHA rpynmbl 03ep B HOxubix KblanlakyMax.
Osepo JIsBaskan ¢ rpynnoit Gosiee MeJKHX O3ep PACTOJOKEHO
CpelM NecKoB BHYTPH J0BOJIbHO KPYMHOH GeccTounon uyawn. Osepa
TSAHYTCA ABYMS Mapajije bHbiMH UENoYKaMH B LIMPOTHOM Hamnpasie-
Huu. Pasmepbl W OuepTaHHsi O3€PHBIX KOTJIOBHH 4pe3BbLIYAHHO pas-
Hoo6pasubl. Camoe Goabiioe 03epo, JIABNAKAH, NPOTATHBAETCA V3KOH
[MOJIOCOH ¢ 3amafa-ceBepo-3ananaa Ha BOCTOK-IOTO-BOCTOK Ha 5.1 km.
/g..rm MH3HH yesqoBeKa 3Ta uacTb Kbi3blIKyMOB HeO1aronpHATHA M3-32
TCYTCTBHA MECTHBIX HCTOYHHKOB MpecHbiX Bold. Boaa, koTopas noss-
JfieTCs B 03epax ¢ ocenu, coctasasier cnoi 1.0—1.5 M, HO OHa CHJIBHO
muHepaauzoBana (10 100 u naxe Goaee 200 °/40). B neTHHe mecsiubl
o3epa nepechiXxalOT W Ha JiHe MOAB/SETCH MIACT WJIH KOpKa COJH.
[103TOMY NMOCTOSIHHOTO HACeNeHHA 3/1eChb HET, H TOJbKO OCEHbIO MOAB-
JSIOTCA PEJIKHe IOPThi MAacTyXOB, NMPHFOHAIOIIHX HA 3HMOBKY OBEL.
Mexnay Tem B paiione JIAABASIKAHCKHX 03€p B 1965 u 1966 rr.
6bl710 OTKPBITO KpynHeiillee, yHHKaNbHOE /15 6eCCTOUHBIX MYCTBIHHAIX
paiiOHOB CKOM/IEHHE MaMATHHKOB KameHHoro Beka. bosee Toro, Aanexko
He MHOTHE M3 3ace]ABLIMXCS UEJOBEKOM B 3MOXY Me30JHTa-HEeOJHTA
NeJbTOBBIX HJH JOJMHHBIX PadOHOB MOTYT ObiTh COMOCTaBJEHL 1O
O6HIHIO NaMSITHHKOB ¢ JIsBaskanom (Bunorpanos, Mamenos, 1975).
Ha Geperax JIsiBASIKAHCKHX 03€p OblI10 HaijgeHo Gojee YeTLIPEXCOT
CTOSIHOK H MYHKTOB C OT/J€/JbHbIMH HAXOAKaMH, OTHOCSULHMHCH K Pas-
HbIM NEPHOJAM KAMEHHOTO Beka. AKTHBHOE OCBOEHHE NPHOPEXKHOH 30HbI
HayanoCh 31€Ch Ha py6exke ME30JHTA H HEONHTa (KOHeLl VIl—nauano
VI TohicsiueieTHS 0 H. 3.). MHOrouHc/ieHHoe H NOCTOAHHOE HaCeJeHHe
cyuwecrsoBano o III Teicsuenerus po H. 3. Tomorpadus CTOSIHOK
Onpejle/leHHO NMOKa3blBaeT, YTO HaceseHHe MONb30BaJN0Ch O3EPHBLIMH
BOJAMH M OTYACTH CPYHTOBBIMH BOAaMH GJHXAHUIMX OKPECTHOCTEH.
CylecTBeHHOE COKpallleHHe HaceJenns no Geperam 03ep NoKaseBaoT
matepHaab kouua IlI—wauana Il ThicsueneTda 10 H. 3. Bo Btopo#
nonopuue 11 ThicSUeIeTHSA 10 H. 3. HaceJeHHe BHOBb Pe3K0O COKPaTHJI0Ch
(Bunorpanos, 1981). C VII no III TeicsiueneTHe 10 H. 3. BOJbI
JIsBASIKAHCKHX 03ep OblIH NPecHbIMH W HX CYLLeCTBOBAaHHE, TIO BCeH
BEPOSATHOCTH, HMEJIO He Ce30HHBIH XapakTep, a NPOAOJIKAIOCH B TeUe-
HHe BCEro rojfa. JTOT BhIBOA XOpOLIO COrJacyercs ¢ pe3yJ/bTaTaMH
M3yUeHHsl HCKOMAeMbIX NOUB H PEJHKTOBbIX F€OXHMHYECKHX o6pa3oBa-
HHH B OKPECTHOCTAX 03ep.
ApxeonorHyecKHe MaTepHalbl CBHAETENBCTBYIOT, YTO MPECHOBOAL-
Hble HJIH CONOHOBaTOBOAHbe (1—3 r/n) o3epa BO3HHKAAH B MJIO-
BHAJbHbIE 3MOXH BO MHOTHX BMajJHHaX CpPedHea3sHaTCKHX MyCThiHb:
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B MbiHGynaKCcKOH M AsiKarbiTMHHCKON B Kbisbinkymax, Cyartancana-
Kapckoit B 3ayurysckux Kapakymax, Bo BnaamHax Bapca-Keabmec
H Arblitii Ha YeTiopre.

M. HU. Enudanos (1981) Bo Bnaaunax Bapca-Kenbmec u Arblitun
OnMcan WecTh aKKYMYJATHBHBIX Teppac, Ka(1as M3 KOTOPLIX, MO-
BHAHMOMY, COOTBETCTBYeT 3Tany yBaaxHuenus. [lepsas teppaca, cio-
EHHAH C MOBEPXHOCTH BJAKHLIM 3aCOJEHHBIM HJOM, BO3BbILIAETCSH
Hald AHMlLEM Bnaaukel Ha | M u aatupyereas M. U. Enudanosbim
XVII—XIX BB. Bropas Tteppaca, pacnosoxennas ua sbicote 3.0
3.6 M, croxena cBeTNO-cephIMH rpyGO3ePHHCTBHIMH MECKAMH MOLIL-
HOCTLIO 110 HeckoabkuX meTpoB. IMoauepkusasi npekpacuyio coxpan-
HOCTb OPM MHKpOpenbeda — TeppacoBHAHON naoLankH, 6eperopbx
BaJIoB, BOJIHONPHGO#HOro yeryna, — M. U. Enuganos otHocHT 3TY
Teppacy K cpeanemy roqoueny. K coxkaneHnio, o He HCNo/b30BaN
B CBOMX BbIBOLAX OGIIHPHBIA apXe0J10rHYeCKHuii MartepHas, HMewllHicH
MO STOW H APYruM BnajuHam YcTiOpTa.

Mexay tem A. B. Bunorpamos (1981) 06paTHN BHHMaHHWe Ha
0COGEHHOCTH pacceseHus 1PeBHEr0 YeN0BeKa B npejaenax ro-BocToy-
Horo Yeriopta. B nopasasiowem 6oabuwinHCTBE CayyaeB Me301HTHUE-
CKHE H HEOJHTHYECKHE CTOAHKH PAacnonaraiotcsi Lenoukamu no Gepe-
raM HernyGOKHX 3a/MBOB BNAJHH WAH BHYTPH BNAAHH — 1O Kpasim
BTOPHYHBIX KOT/IOBHH. B HacTosiulee BpeMsi 3TH KOT/JOBHHBI 3aHSTHI
COJIOHUAKAMH; TPYHTOBbIE BOABI 31€Ch OGHIYHO 3a/€raloT Heray6oKo,
HO OHH CHJIBHO MHHEPAJH30BAHBI M 1A MHTbA HENPHroAHL. B To xe
BPEMSA XapakTep pacceneHHs 1PEBHErO Ye0BEKa Ha YCTIOPTe HABOAHT
Ha MBICAL, YTO OH XK HA Mo Geperam BOLOeMOB o3epHoro Thna. Kpome
TOrO, BLIDHCOBBLIBAETCS ONpele/eHHasi 3aKOHOMEPHOCTb B BLICOTHOM
PACTIOIOKEHHH ME30-HEOMHTHUECKHX CTOSTHOK B Mpejlesiax ioro-BocToy-
Horo Ycriopra B uesom. OHH TAroTelOT K ABYM ypoBHAM — 100 u
120—130 m. HanomuuM B CBSI3H ¢ 3THM, Y4TO AHHILE BNaainHbl Arbliing
HaxoauTcs Ha abGCoaIOTHON BbicoTe okoao 100 wm.

M, nakowew, npu comocrasiexunu reoMop@oJ0rHueckoi cxemb
M. H. Enucanosa (1981) ¢ apxeosoruueckoii kaptoii E. B. Buxanosa
obpauiaer Ha ce6s BHHMaHHE MONHOE OTCYTCTBHE aPXe0JIOTHUECKH X
MaMATHHKOB Ha OGEHX HHKHHX Teppacax W BooGlile BO BCel BOCTOUHOM
yacth Bapca-Kenbmeca. [Tpunumasn Bo BHuManHe VKasaHHble 06¢TOos-
TEJBCTBA, MOXKHO C/1€/1aTh BbIBOJ, YTO B MEPHOL ME30JHTA H HEONHTA
B BOCTOUHOH YacTH pacCMaTPHBAEMOIl BIAAHHBI CYILECTBOBAIO o6 1Hp-
HOe, HO Heray6okoe 03epo. [Inuna ero nocturana 50 km, a IHPHHA —
30 km. HeGonbuime o3zepuble Bogoemsbl CYLIeCTBOBAJH BO BnajHHe
Arvlitnn. Boabl osep Gbian, oYeBMIHO, C1a60MHHEepaJH30BaHHBIMH.

B ropubix o6anacrsix Cpenneit A3un Takxke oTmeyaercs MPHYPOUEH-
HOCTb GOJILLIMHCTRA JPEBHHX CTOSIHOK H TOCeJEHHH K Geperam o3zep.
Hes0Bek KameHHOro Beka 3acenss NOAHHBI W 6epera osep, npoasu-
FasiCb BCE BbILIE B ropbl BeJed 33 OTCTYNAIOUIHMH JIeAHHKAMH.

Ha Tavupe ocoBHBIMH NaMATHHKAMH KaMeHHOro Beka ABJATCH
OTKPBITLIE CTOSIHKH, MHOTHE H3 KOTOPbIX PHYpOUeHbl K Geperam o3ep.
TakoBbl MHOrOUHCIEHHbIE ANMUYpCKHE CTOSIHKH, CYILECTBOBABIUIHE
Ha Gepery o6LIHPHOTO ApeBHero 03€pa, HCYe3HYBUIEro B CepejiuHe ro-
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JOUEHA, CTOSIHKH Ha Geperax o3ep 30pkyab H CachKKOJIb. Me30mHTH-
JECKHE CTOSIHKH uesioBeka GbliH 06HapyxeHbl Ha [Tamupe B6auan o3ep
SwnabKyab  ByayHkyas ua Beicote 3750 M. Ha 0a. Kapakyab — na
BbicOTe 0K0J10 4000 M. M3secthas crosuka Ouxona Ha CEBEepPHOM
[Tamupe, pacnosoxennas na peunoii Teppace B J0aHHe p. Yiicy Ha
BeicoTe 4100 M, numeet gaTuposky 9530 + 130 set. BoraThiii apXxeoyioru-
YeCKHH MeTepHas, No/iyyeHHbIH NPH PACKONKAX 3TOM 1 APYTHX 03€PHBIX
CTOAIHOK, no3Boaua B. A. Paunosy (1971) BbigenuTh CaMOCTOATRNBHYIO
MAapKaHCYHCKYIO KyAbTYPY, XapaKTepHYIO A5 Me3ONHTHUECKHX Moce-
JIEHHH TOPHBIX paiioHOB.

B me3osnte Ha BocTouHom [lamupe npeBuuii yenoeek o6urasn
B CYPOBBIX MYCTbIHHO-CTeNMHbIX ycaoBHsAX (Hukonos, 1976). CTosinku
OH CO31aBaJl Ha neTHee BpeMsi BOIM3H 03€ep U peK, 3aHHMaJCA OXOTOI,
PBIGHO# JI0BJIeH W COGHPATeNLCTBOM, a 3UMON OTKOUEBbIBA HHXKe,
B GoJiee TemJible M0JHHBI 3anajiHoro [Mamupa.

CTofiHKH 310X Me3osiHTa M PaHHero HeoJIMTa BCTPEYAIOTCH Ha
Taub-1llane va no6epexne osep Cour-Kénb u Yateip-Kéab. B ochos-
HOM 5TO OTKPBITbIE H NeLLEPHbIE CTOAHKH H NOCEEHHST, PACTIONOKEHHbIE
Ha BbICOKHX 03€pHbIX Teppacax. ITH CTOAHKH GbiH Hace/eHbl KOYes-
HHKAMH, KOTOpble 3aHHMaIHCh OXOTOH, PbIGOJOBCTBOM M c6opom
MOJLTIOCKOB. [IpuOpeskHble Mnewepsl WCNOAb3OBAMHCh B KayecTBe
BPEMEHHBIX YKDBLITHH OT Henorogbl, a 3HMON YeJOBeK OTKOYEBbI-
B4l BHH3, B Tenable aoauHbl Kawrapuum wuau [TpuuccbikKyaba
(¥YMyp3sakoB, Buuuuk, 1975: CeBacTbsinoB, ILHHTHHKOB M ap.,
1980).

Hayano ocsoenns yesnosekom ropubix paonoB Tsinb-I1llaus ces-
3aHo ¢ 03. Hccbik-Kyab. HauGonee npeBHuMH naseosuTHUECKHMH
MOCENEHHAMH Ye10BeKa Ha ero Geperax sIBJSIIOTCS XOPOLIO H3BECTHbIE
MYCTbEpCKHe CTOsiHKH Bosbapmak u Toccop, pacnosoxenubie Ha
30—35-meTposoii Teppace osepa (PawoB, Onycaaues, 1975: Iao-
ckux, 1981). ITo muenuio apxeonoros, st ILpeBHeH1IHe ToceseHns
YeJ0BeKa OblJH PACMOJOKEHb BOIHIH Gepera osepa, uTo Hapsiay
C ApPYTHMH NMPH3HAKAMH YKa3biBA€T HA BbICOKOE MOJOMXKEHHe VPOBHSA
03€pa B MePBOH MOJOBHHE MO3AHEr0 NJAEHCTOLEeHA.

Hlo cux nop HeT eaMHOro MHeHus o Xapakrepe H3MeHeHHH ypOBHS
Hcebik-Kyas B koHue naeiicronena u nauasne rosonena. 3aronnennas
GeperoBas JiMHHS HA TAY6HHE 0KOA0 100 M (hopmHpOBasach, BepOATHO,
B XOJIOZAHBIX H 3aCYLIJHBBIX YCJIOBHAX KOHLA NMO3AHEr0 MaeHcTOLeHa.
Ecan k weit w 6biam npuypouens apXeO0JIOTHUECKHE CTOSHKH, TO
TENepb OHH HaxoasaTcA moa Boaoi. B nauane cpeawero rosouena
YPOBEHb O3€pa CTOf/ BbICOKO. JI0 CHX MOP CTOSIHKH 3TOro BPeMeHH
B FCcChIKKY1bCKO# KOT/10BHHE He 0GHapy)keHbl. He HCK/TIOY@HO, 0/IHAKO,
4TO HX yNacTCsi HAHTH B AaNbHeHIIeM, KOTAA CPeaHero/oueHoBbie
Geperossbie MHHK GYAYT N0Apo6HO 06caen0BaHb. Bo BTOPOH No/oBHHE
CPEAHEro U Haua/e NMO3NHEro ro/oleHa YPOBeHb 03epa Takke Gbia
A0BOILHO BBICOKMM. Ha 3To ykasbiBaloT MHOroumcienble cueb
AEATENBHOCTH He/IOBEKA, OTHOCHLLIHECH KO BPEMEHH MO3HEr0 HEONHTA,
3noxe GPOH3bI H HAYaNy XKeneaHoro seka. HackanbHble H3006paKeHHs
H MOrpeGeHHs KOYEBBIX HAPOLOB IMOXH GPOH3bI HAXOAATCSH HA BBICOKHX
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(20—50 metpos) teppacax HMccbik-Kyasi u B npearopbsx ( BHHHHK,
[Momackuua, 1975).

Boslee Mo3jHHE apXeoJOrHyecKkHe NaMsiTHHKH, KOTOpble B HACTOA-
uiee BpeMs 3aTONJeHbl Ha riy6une 10 6 M, naTHpyloTCH VI—XIV Bs.
H. 3. (Bunnuk, 1963). [Tonoxenne MHOTOYHCTEHHBIX NOCTPOEK, Moca-
JIOK IepeBbeB, KAMEHHbIX H3BasAHHI, 3aXOPOHEHHH H IPYTHX NaMSATHH-
KOB KYJIbTYPbi 1PEBHETIOPKCKOrO BpEMEHH HHXKe COBPEMEHHOTO YPOBHS
osepa Mccbik-Kyb yKka3biBaeT Ha MOHHXKeHHe ypOBHS 03epa Ha 8—
10 M uuxe coppemensoro (LlIuuthukos, 1980).

Hakowue, n3secTHbiil apxeonoruueckuit namatuuk XI1—XIV 8B, —
Toccopckoe ropoanute (Bepuiram, 1952), pacnonoxeHHoe Ha NOBEPX-
HoeTH 10— 12-meTpoBoit Teppachl loxHoro 6epera osepa, 6110 HaMo-
AoBHHY pa3mbito Bogamu Mccwik-Kyaisi. Myuenne 31oro apxeosornye-
CKOTO MAMSITHHKA 1270 BO3MOMKHOCTH OMPefe/HTb BPeMs noc/ielHed
tpancrpeccun HMceoik-Kyas, koraa ero ypoBeHb MOAHAJCSH 10 OTMETKH
1620 M 1 o3epo npuobGpeno ctok B peky Uy (AJeununckas, Bounapes,
1969; Bounapes, 1978). C nepsoii Tpetn XIX crosetus, coraacHo
JIOKYMEHTaNbHbIM HCTOPHUECKHM CBE/IeHHSIM, BHOBb HA4a/l0Ch Na/1€HHE
yposusi Uccnik-Kyasi, npopoaxaiolieecs 10 HACTOSILEr0 BPEMEHH.

Takum o06pa3om, COMOCTaBJeHHE MaTepHa/OB apXeoNOrHYEeCKHX
WCCNeOBAHHI B PABHHHHBIX H FOPHBIX o6aactsax Cpenned A3uu naer
GoraThlit MaTepHan A5 PEKOHCTPYKILHH HCTOPHH 03ep H majeoreorpa-
(hHUECKHX YCJOBHI.

ApXeosOrHYecKHe MeTONbl HCC/e10BAHHS TO3BOJSAIOT BBIABHTDL
BecbMa MEJKHe W HelpONOJIKHTeNbHbIe KoJeOaHHs YPOBHSA H H3MEHE-
HUSI peXKUMa 03epHbIX GacceiinoB. ApXeoJorHyeckas MeTO1HKa BKJIO-
yaeT TllaTeJbHOE HCCAe10BaHHe TeoMOP(OJOTHH, KAPTHPOBAHHE NOY-
BEHHbIX 06PA30BaHUIl H YETBEPTHUHBIX OTJIOXKEHHH B pafioHe 03epHBbIX
nocenennit (Bepewarun u ap., 1980; [lonyxauos, Mukasies, 1984).
Jlo HauyaJla CHCTEMATHUECKHX PACKOMOK NMPOM3BOAMTCS OypeHue, HTO
1aeT BO3MOXKHOCTb ONpeae/HTh TPHOIH3HTEIbHbIe Npe/lesbl pacnpocT-
paHenusi KyJbTypHoro cjosi. Ha stom sTane nmpoH3BOAHTCHA or6op
06pa3iuoB Ha CMOPOBO-NbLIbIEBOH H paaHoyr/JepoaHblH aHaNH3bl
C 1eJbI0 NpeIBapHTeNbHOH NaTHPOBKH MOCENEHHS.

[pu H3yueHHH O3ePHBIX NAMATHHKOB MPHMEHAETCH 06bluHas apxeo-
JOrHYECKas METOAHKA C HeKOTOpPbIMH MOAM(HKauusiMH. Packonku
NPOBOASATCS MO KBaApaTaM C TiLATENbHOH (duKcauHed apxeoJoruue-
CKOro MaTepHana B TJaHe W NO BbicoTe (TMyTeM HHBEJHPOBaHHA
BCeX CYIIleCTBEHHbIX 31eMeHTOB caost). Mayuaercs Takxke MHKpoOCTpa-
THrpadus 03epHBIX OTJOKEHHH, BMELIAI0UIHX apXeoJIOTHYeCKHH MaTe-
puaa. PazGopka maTepuana MPOH3BOAHTCS MO OCHOBHBIM JIHTOJOTH-
yeckuM ropuzontam. OIHOBpPeMEeHHO ¢ (HKcalHed apXeoaorHieckoro
mMaTepHaja NPOM3BOJAHTCH M3yuyeHHe CTPOEHHS TOJLLH O3€PHLIX OTJO-
JKeHHil, KOTOpble 3apHCOBBIBAIOTCS N0 BCEM CTOPOHAM KBAaAPaTHON
CeTKM M TiiaTesbHO HuBesqupylorcs. Ocob6oe BHHMaHHe yAensieTcs
(auuaIbHbIM TEpexoaaM, cJeiaMm pPa3sMblBa, MOJOXKEHHIO OCHOBHBIX
CTPYKTYPHBIX 3JIEMEHTOB JHTOJOTHYECKHX TOPH3OHTOB. B mnpouecce
packKonok Mpou3BoauTcst oT6op 06pa3uos Ha CMOPOBO-Mbl/bIEBOH,
HATOMOBBIH, KaprnoJOrHuecKHii H PaaHOYrJIepOAHbIH aHAJH3bL. [To-
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cieAHHi naeT HauGojiee TOUHbIE Pe3yJabTaTbl, KOraa ero o6beKTOM
ABJAAETCA TOPH3OHTAJbHO 3aJjeraipollas [apeBeCHHa, 3aHHMaloulas
onpejejeHHoe cTpaTHrpaduyeckoe nojoxeHue, 6e3 NMPH3HAKOB CMe-
LILeHHSI; ee BO3PacCT ONMpe/enseTcs TakxKe N1eHAPOJOTHYECKHM METO/LOM.
[IpH HCC/EOBAHHH APXEOJOTHYECKHX O3€PHbIX NMAMATHHKOB B 30HE
TeKTOHHYECKHX MOAHATHH 60JblIOE 3HAUEHHE MMEIT KapTHPOBaHHEe H
HUBeMpoBaHHe GeperoBbix o6pasoBauii (Teppac, 6eperoBbix BaJioB),
MpPHBSA3KA K HHM apXeoJIOTHYECKHX NMaMATHHKOB.

B nycTbIHHOH M MOJYNYCTHIHHON 30HAX apXeo/orHYecKHe JaHHbie
SBJSIIOTCS OJHUM H3 BaXKHEHILIHX CBHETeJbCTB CaMOro ()akTa CyulecT-
BOBAHHA JIPEBHHX 03€p, MO3BOJAIOT CYIHTb O pa3mMepax W KoHdurypa-
LLHH O3ePHLIX KOTJIOBHH, YPOBHAX, MHHEpPaIH3aUHH U (ha3ax pasBHTHA
npexHHx BoaoeMoB. B TeppacupoBaHHbIX BMaaHHaX, BMeELLABUIHX
03epHble BOJOEMbl, OUeHb BAKHO YCTAHOBHTbL MPHYPOUEHHOCTb AATH-
PYIOLIHX NaMATHHKOB K TOW WJIH HHOW Teppace. B apeBHHX 03epHBIX
KOTJIOBHHAX, PACMON0XKEHHbIX CPelH MMECKOB, Teppachl OTCYTCTBYIOT.
31ech apxeosiorH, Kak NMpaBHI0, HMEIOT 1eJi0 ¢ pa3BesHHbIMH CTOSIH-
KaMH, Ha KOTOPbIX PA3HOBO3PACTHBIA MaTepuas OKa3biBaeTcs coCpeno-
TOYEHHBIM Ha OJ1HOH 061iLeil moBepxHOCTH. B 3TOM c/yyae oueHb Bax Hbl
Ha6JI0leHHS Ha CKJAOHAX MPHOPeKHbIX 30/0BbiX (HOPM — BBISIBIAEHHE
BLICOTHBIX TMpeleJOB pPACNpOCTPAHEHHsl MaTepHasna TOro HJH HHOrO
so3pacta. Oco6oe BHHMaHHe NPH 3TOM o0pallaeTcs Ha CBA3b onpeje-
JIEHHBIX KATeropHil MaMATHHKOB C BbICTYNAKIIHMH Ha CKJIOHAX B BHIE
KapHH30B MCKOMAeMbIMH MOYBEHHBIMH ropusoHTamu. [lpn Haanuuu
JLIOCTATOYHOTO apXEeO0JOrHYecKOro maTepuala TakKHM NyTeM MOXKHO
BbISSBHTh HECKOJbKO (a3 pasBHTHs 03epa.

Ucropuko-reorpaduueckne MeToabl

C HayaaoM Pa3BHTHH MHCbMEHHOCTH H reorpadHyecKHx 3Ha-
HUIT CBe/IeHHA O BOJHBIX 06 bEKTaX CTalH PHKCHPOBATHLCSA B PA3JHYHOTO
poja ONMHCAHMSAX, HAAMHUCHAX, FPAMOTaX, JETOMUCHX, reorpaHYecKux
KapTax M IPYTHX JOKYMEHTAX, KOTOPbIE CONlepIKaT BaKHefuyio HHpOp-
MalHo no Hetopu o3ep. CoBpeMeHHble NPeACTaBIeHHs O 3aKOHOMED-
HOCTSIX M3MEHUHMBOCTH VB/JAXKHEHHOCTH MAaTepHKOB, O KoseGaHHAX
CTOKAa peK M YPOBHedl 03ep B 3HAYMTEJNbHOW CTEMEHH PasBHIHCDH
HAa OCHOBE H3YYEHHS MCTOPHUYECKHX JHOKYMEHTOB.

MHorue Bbi1aIOUIHECH YUeHble HCMOAB30BAJH HCTOPHKO-Teorpadu-
yecKHe AOKYMEHTBbI /sl HCC/J€OBAHHS 3aKOHOMEPHOCTEH H3MeHeHH:
NPHPOAHLIX mpoueccos. M3yuenne HCTOPHUECKHX HCTOYHHKOB, B KOTO-
pbIX OTPa)KEHO COCTOSIHHE 03€p B DPasJHuHble MO OGBOJHEHHOCTH
3MOXH, 1aJ0 BO3MOXKHOCTb OTPe/lesIiTh NPOLOJKHTEIbHOCTb NEPHOL0B
06BOHEHHOCTH 03€P H PEK H HX MepechbiXaHHH, BbIIBHTb KBA3HPHTMH-
yeckHe TMyJbCalliH HX YPOBHEH, 06YCJIOBJEHHbIE KOJIeGAHHAMH KIH-
MaTa Ha OOJbUIHX TEPPHTOPHSAX.

B Poccuu eute B XVIII B. Bnepsbie 66110 OTMEUEHO CYLILECTBOBaHHE
UHKJIHYHOCTH B HAMOJHEHHWH M YChIXaHWH crenHbix o3ep CHOHPH.
Akanemuxom WU. I. 'menunbiM Ha ocHoBe 006061IEHHA HCTOPHYECKHX
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H pAacrnpocCHbIX CBeLeHWH, a Takke cOOCTBeHHbIX HaGJIOAeHHA Haj
YpOBHAMH cTenubix o3ep 3anaadoit CuGupu 6bl caesaH BbIBOA
O CYLLEeCTBOBAHHH MPHPOAHOIO [HKJA B YDPOBEHHOM peKHMe 03ep
LJIUTEeNbHOCTBIO 0K0J10 35 jeT (15 net — HH3KHH ypoBeHb U 20 jet —
BLICOKHI1) . AHa/In3 HCTOpHUeCKHX cBeneHHiT 06 o3epax KDxuoro Ypana
v tora 3anajaHoit Cubupu B conoctanjeHnu ¢ coOGCTBEHHBIMH HabJ1I01e-
HuAMH no3Boaua [1. Tlanmacy npuiiTH K TakoMy Ke 3aK/JIIOUEHHIO.
MM Takke GbL1O OTMEUYEHO CYLIECTBOBAHHE LLHKJIHUHOCTH B OOBOHEH-
HoCTH 03ep H G6osior. A. @. Muanensopd (1870) 0606uHa 06 WHPHBIH
JOKYMEHTa/bHbIH H paccrnpocHblit MaTepuan no reorpadun 3anaaHoi
Cu6upH, B 4acCTHOCTH NO H3IMEHUHBOCTH K/JHMATA W HCTOPHH 03€p
Bapabuuckoit HH3AMeHHOCTH H KyAYHIHHCKON paBHUHBI, c1es1a/ BhIBOJ
0 YepelloBAHHH CYXHX H BJAXHBIX MEPHOLOB H CBA3AHHLIX C HHMH
HH3KHX H BBICOKHX ypPOBHEH BOJbI B 03epax.

Haubosee H3BecTHbIE HCCIE0BAHHS B 06J12CTH BbISIBJACHHS [IHKJIH-
UECKHX 3aKOHOMEDHOCTeH B PAa3BHTHH MNPHPOAL OblIH TNPOBEJEHbI
3. A. Bpukuepom (Briickner, 1902). Ha ocHoBe H3yueHus pasHoo6pas-
HbIX HCTOPHYECKHX W reorpauyeckux MaTepHasoB, a TaKXKe aHaan3a
daHHbIX 06 aTMocdepHBIX OCajlKax H TeMrneparype Bo3ayxa UM Obiia
BbIfIBJIEHA KJHMaTHYeCKas MepHOAHYHOCTb, MPOSBAAIONIASACH B KOJe-
Ganusax aTMoc(epHbIX 0CaJKOB H H3MEHUHBOCTH VPOBHEH 03ep cpennei
MPOAOJIKHTENBHOCTBIO 0KOJ10 35 aeT (oT 25 no 45 jeT), noayuusuias
Ha3BaHHe «UMKJA DpukHepa».

A. W. Boeiikos (1901), paccmoTpes npoilecchl H3MEHEHHS YPOBHed
osep 3ananno#t Cubupu, Kasaxcrawa u Cpenuneit Aszuu, nogouwen
K BbISICHEHHIO MPHYHHHBIX CBA3€H, BHI3LIBAIOUIHX 3TH KoaebGaHHuda, W
MOKa3aJ KayeCTBEHHYIO 3aBHCHMOCTb YPOBHEH CTEMHBIX 03€p OT KOJH-
yecTBa aTMOC(epHBIX 0CaAKOB.

B cBonx o6crositeabnbix paGorax JI. C. Bepr (1905, 1908, 1929,
19346, 1946) 3an0:KHT OCHOBBI CPaBHHTENbLHOTO o3epopeaenusn. On
LIHPOKO HCMOJb30BaJ HCTOPHYECKHE TOKYMEHTBI 1151 PACKPLITHS HCTO-
PHH TaKHX KPyNHeHIHX 03ep apuaHoil 30Hbl, Kak Apan u Kacnwuii,
Baaxaw u Hcebik-Kyab. JI. C. Bepr nokasa, 4To 0CHOBHO#H NpHYHHOI
H3MEHUHBOCTH YPOBHH 03€p HABJAIOTCA KAHMATHYECKHE KoJebaHHus
UHKJIHYECKOro Xapakrepa. AHA/U3 HCTOPHUECKHX JOKYMEHTOB M CTa-
PHHHBIX reorpadUUecKHX KapT aaa BosmoxkHocTb J1. C. Bepry (1905)
nokasath, uTo ychixanue Cpeaneil Asuu, 0 KOTOPOM Bejach ocTpas
AHCKYCCHS, He fBJAAETCH OLHO3HAYHO HAamnpaBJ/eHHbIM [POILEeCcCoM,
4 eCTb JHWb 3acylliHBas (a3a B IHKJIHYECKOM Pa3sBHTHH MPHPOJBI,
UTO B MpoiaoM GblBaM 3MOXH BaaMHblie W 3acyuiubbie. Ocobenno
ybeanTenbHbIM NpuMepom siBasieTcs HcTopus Apaaa (Bepr, 1908),
B T€UEHHEe KOTOPO# Yepe0BaiHCh MePHOIbl AJMHTENbHBIX TPAHCTPECCH,
MPH KOTOPbIX BO3HHKaJA cTOK B CapbiKaMbiLICKYI0 KOTJOBHHY, H
BeCbMa 3HAUYHTE/bHbIX perpeccuii, 06YCJA0BJAEHHBIX KOJEOaHHAMH KJH-
MAaTa H YBJIa)KHEHHOCTH.

B pa6ore «Ypopenb Kacnuiickoro Mopsi 3a HeTopHueckoe Bpems»
(1934) J1. C. Bepr, ncnoab3oBaB OrpOMHOE KOJHYECTBO HCTOPHYECKHX
MCTOUHHKOB H KapTtorpagHyeckdx MaTepuajoB, PeKOHCTPYHPOBAJ
ueropuio Kacnusa ot antuunoro Bpemenn no XX B. B 3toii paGore
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MOKa3aHo, 4TO 3a MOCJeJHHe JBe ThiCAYH JeT yposeHb Kacnusa e
MOAHHMAJCA Bbille a6GCONIOTHOH OTMETKH MHHYC 22 M; HaHBBICUIHHA
ypoBeHb Gbl1 oTmMeuen B nepuoa ¢ cepenuusl XVIII no navana XIX B.
3a mnocneanue yerbipe Beka (a0 1934 r.) ypoBeHb ueThipe pa3sa
onyckaJcsi HHxe oTMeTkH MHHyc 26 M. Cineayer nmoguyepkHyTb, uTO
CIOpHBIA Bompoc o npHpoae kKoaeGauuiit ypousi Kacnusa JI. C. Bepr
pewan B Mojab3y KAMMaTHYECKHX MPHUHH, KOTOpble 00YCJ0BJAHBAIOT
H3MEHYHBOCTb aTMOC(EPHBIX 0CAJKOB H CTOKA PEK H HMEIT LHKJIHYe-
CKHMH xapakrep.

CyuectBennoe pasputve uaeu J1. C. Bepra moayuuan B paGorax
A. B. llluutuukosa (1953, 1957, 1969, 1973), koropbiii 060GLLH]
JldAHHble MHOTOYHCJIEHHBIX aPXHBHBIX, JHTEPATYPHBIX H KapTorpagpuye-
CKHX HCTOYHHKOB. O COCTOSIHHH OOBOJHEHHOCTH 03ep H H3MEHYHBOCTH
IPYTHX KOMMOHEHTOB reorpaduueckoii cpeasl Espasun. UM 6buan uc-
caenoBaHbl, 060OLLEHBI W COMOCTABJEHbl C HCTOPHYECKHMH Mare-
pdanaMH psilbl HHCTPYMEHTAJbHbIX Hab/l0AeHHH Haa CTOKOM pekK,
ypoBHEM o03ep, TemnepaTypod BO3Ayxa H ocaakamH. B pesyabrare
ObiJIH BbIAABJIEHbI MPHPOJAHbIE LHKJAbl Pa3JHYHOR AJHTENLHOCTH B ypoO-
BEHHOM pexHMe KpymHbiXx o3ep EBpomnel, Huxkuero [loBoaxbsa, 3a-
naaHoit Cubupu u Cpeaseit Asun. OcoGeHHoe BHHMaHHe OblIO yje-
nedo pexumy Kacnusa, Apana, Banxawa, Anakons u Heceik-Kyas.
A. B. lluutHukos (1957, 1973) nokasan OTYeT/IHBOE MPOSiBJAEHHE
BHYTPHBEKOBOTO, BEKOBOTO H MHOTOBEKOBOTO LIHKJIOB B HCTODHH 03ep.
Ha ocHoBe 3TOro mMatepHana oH pa3pabora’n TEOPHIO H3MEHYHBOCTH
YBJaXHEHHOCTH MarepukoB CeBepHOro mosyuiapus.

Ilas ocBeuleHHsl HCTOPHH o3ep tora 3anaaHon CuGupu u Kasax-
craia A. B. llIHuTHHKOBBIM Gbl10 MpoaHaaH3HpPOBaHO GoJiee MATHCOT
APXHBHBIX, JHTEPATYPHBIX H KapTorpadHuyecKHX HCTOUYHHKOB, CO-
aepxaBwux wHdopmauuw o coctoiiun 150 ozep HauuHas ¢ XVI B.
HMm 6bina nocTpoeHa awarpamma, OTpa)kaoulasg 3aKOHOMEPHOCTH
BHYTPHBEKOBOH M3MEHUHBOCTH COCTOAHMA O3ep, pacCcyuTaHa npoiao-
KHUTENbHOCTb MAJOBOJHbIX H MHOTOBO/IHBLIX LIHKJIOB H MIOKA3aHO MPOsAB-
JeHue UHKJI0B DpuKkHepa B ypoBeHHOM pexHme o3ep. Pe3yabrtaTthi
uccaenoBaHui, Kpome Toro, no3posinau A. B. IIIHMTHHKOBY BBISIBHTB
TEeHIEHUHH CBEPXBEKOBOH H3MEeHUYHBOCTH (pHc. 19), yTo HmeeT cyuiecT-
BeHHOe naseoreorpadrueckoe W NPOrHOCTHYECKOe 3HaueHHe.

Harasasbiii npiMep HCnoab30BaHHA KapTorpagHuyecKuXx matepHa-
JIOB Pa3sHblX JeT A5 H3YYeHHS HCTOPHH 03ep M PEeKOHCTPYKUHH HX
BoAHOTO Gasanca npejactasasier co60i conocTasjeHne Kapt 6acceina
03. Yawusl, seinonHennoe A. B. IlIuutHukoBbim (1982). Ha kapre
1787 r. paiiod 03. HaHbl H306parkeH B MepHO/ NOBbIILIEHHON VBAAXKHEeH-
HOCTH, KOTLa CYILECTBOBAJ0 HECKOMbKO KPYTHBIX, COEITHHEHHbIX MEXK Y
coboit o3ep — Yaubl, A6biwkan, Cymbi-Yebakasl u ap. (pue. 20),
obulas niouwaab Kotopsix aocturana 10—12 teic. kMm% ITH o3epa
OblIM HACTOJbKO Oorathl puiGOi, 4TO €0 cHabXKa/aH MHOTHe ropoaa
3ananuoit u Bocrounoit Cubupu Bnaote 10 Mpkyreka. C 1830-x ronos
HauaJ0Ch nocreneHHoe ycbixavue 6acceiiia 03. Yaunl. B 1930-x ronax
nioulaab o3epa yxke we npesbimana 3200 km?. Ha mecte orpomubix
osep A6bimikan H Cymbi-Uebakabl coxpaHHJIHCh JHUIb HefojbluHe
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Prc. 19. BHyTpHBeKOBas H3MeHUYHBOCTH COCTORHHS 03€p PaBHHHHOIO NHTAHHA IOra
3anaanoit Cubupu u Kasaxcrana 8 XVIII—XX Bbs. (LLnuTHHKOB, 1976).

Y4acTKku KPHBORM, AaHHBIe CTIOWHON AHHUEH, NMPOBEeHbl HA OCHOBE AAHHLIX BOAOMEPHBIX Hal-
A0ACHHHA.

O3€PKH C CHIBHO MHHepaau30BaHHOH BOAoH. B 1970-x rogax 6o.b-
LWIHHCTBO 03ep B GaccefiHe 03. YaHbl BLICOXJIO NOMHOCTBIO, 8 MJAOWIALb
03. Yaunbl cokpatuaack 10 2100 kw2

Bce 3710 oTpaxkasnio MHOrOBeKOBYIO HanpaBIEHHOCTh HAMEHUHBOCTH
obiieli yBaaxHeHHOCTH. ONHAKO, KaK MOKA3aHO MCCAe10BaHHAMM
A. B. llluutHukoBa (1957, 1969), Ha NpoTAXeHHH nocaeanux 250 aer
HMEJIH MEeCTO Takxe BHYTPHBEKOBbIE€ TPAHCTPECCHBHbBIE (ha3bi — [e-
PHOIBI TMOBbLILIEHHON yBJaa)KHeHHOCTH (B 1710-x, 1750-x, 1790-x,
1820-x, 1890-x, 1910—1920-x, 1940—1950-x u 1980-x rogax). Bo
BPEMs 3THX (a3 «cHcTema 03. UaHbl B H3BECTHOI Mepe BOCCTAHABJH-
Bajla cBOe CylLIeCTBOBAaHHe, HO ¢ Kaxa0il (a3oi Ha Bce 60Jee HHIKOM
vposHe» (LuuTHukOB, 1982, c. 30).

Llennenmui mMatepHas 6bi noayued A. B. IHHTHHKOBBIM (1980)
MPH H3YUEHHH apXeoJOrHYECKHX W HCTOPHYECKHX NAHHLIX 0 Kojeba-
HHAX ypoBHA 03. Heebik-Kyab u apyrux oszep Taub-1lans. I1pu uay-
YeHHn uctopuu osepa Hccoik-Kyab um 6biin npoananusmpoBanb
ApEBHHE KHTaHCKHE KapThl, Ha KOTOPBIX B 310Xy ¢ 206 r. 10 H. 3. no
9r. 1. 3. Meebik-Kyab nokasan umeiomnm cTox B p. Yy; 310 MOT10 6BITH
TOJBKO B TOM c/aydae, eCiH YpPOBeHb o3epa Obll He MeHee uyeM Ha
12 M Bbiwe coBpementoro. Hecnenosauue pasuoro pola HCTOPHYECKHX
AOKYMEHTOB H apXeoJOrHYeCKHX MaTepHaJoB 1aJ0 BO3MOMHOCTb
A. B. UluuTHHKOBY npHiiTH K BLIBOLY O AJIHTEJBHOM PEerpeccHBHOM
cocrosinii osepa co Il no XVI sex u. 3., koraa yposenb o3epa 6bia He
MeHee ueM Ha 6—8 M HHXKe COBPEMEHHOro, YTo MOATBEPKIEHO He
TOJLKO apXEONOrHYECKHMH 1aTHPOBKaMH (YMyp3akos, Bunuuk, 1975),
HO M COBPEMEHHBIMH METONAMH PaHOYT/ePOAHOrO NaTHPOBAHHS 06-
Pa3lOB 1pEBECHHDI, MOAHATOH H3 NOCTPOEK, HbIHE 3aTONJEHHBIX BOAAMH
osepa (Hanpumep, «JIBopeu Tumypa» — 590 + 50 /TA-926/, 570+ 40
/TA-936/).

H3yuenne reorpaduueckux kapt XVII—XVIII 8., rae 03. Mcchik-
Kyab uzobpaxkeno umeomnm crok, Hapaay ¢ IPYrHMH HCTOPHYECKHMH
MATEPHANAMH, TAKHMH KaK MyTeBble 3aMeTKH H JHEBHHKH, KOTOpbie
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Puc. 20. Conocrasnense kapr Gacceiina 03. Uann (LLnuTiukos, 1982).

I — cxema no kapte Konwpanckoro namecruuuecrsa, 1787 r.; Il — cxema no kapre 20-x ronos
XX B.; Il — cxema no reosornueckoit kapre 40-x rogos XX s.

OCTaBHJ/IH MyTeuleCTBeHHHKH Hauana XIX B. — ByGenkos u ap., nanu
OCHOBaHHe BBIANHTb MEPHOJ BLICOKOH TpaHCrpeccHu ozepa B XVII—
XVIIl BB., koraa yposenb 03epa BHOBL AOCTHIAJ Mopora CToKa.
Onnako yxe B nepsoit Tperu XIX 8., no HCTOPHKO-reorpadHYecKuMm
matepuasam II. Tl. Cemenosa-Tan-lllauckoro, M. U. BeHiokosa u
ApYTHX, Hayaqaochk paszo6iuente p. Yy u 03. Heebik-Kyab v nagenue ero
yposua. C 1926 r. stor npouecc ¢pukcupyercsi ymxe HHCTPYMEHTAb-
HbIMH HaOmoaesnsiMi. A. B. Iluutuukos (1980, c. 37) npuuwen
K BBIBOLY, UTO «KPYyMHble JJIHTE/NbHble KoJeGaHus YPOBHA 03. Mcebik-
Kyab. .. reneTHuecku cBsi3aHbl ¢ NMpoLecCAMH MHOTOBEKOBOH H3MEH-
YHBOCTH 00llel YBIaXXHEHHOCTH MATEpPHKOB».

Ilpn aHanuse HCTOPHUECKHX MaTepHa/OB, KACAKOLIMXCH COCTOAHHS
03ep, Heo6X0AHMO OOPAILATE BHHMAHHE HA KOCBEHHBIE JAHHbBIE O KJH-
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Marte, 0 COCTOAHHH BOAHBIX OOBEKTOB, O BOLHOCTH PEK H 03ep, HX
NE0BHTOCTH, CPOKAX 3aMep3atia H BCKPLITHSA BO10eMOB, 06 aHoMalb-
HBIX FIBJCHHSIX B MPHPOJE, TAKHX KaK HABOJAHEHHA M MepechixaHue
ozep n pek u T. A. [lono6GHbie naHHBIE MO3BOAAIOT 3HAYHTEJIbLHO
JIONOJIHUTL  PAAbLl  HHCTPYMEHTAJAbHBIX  THAPOMETEOPOJOTHUECKHX
Hab/I0JeHHI, BLIATH 3da HX BpeMEeHHble PaMKH M € J10CTaTOYHOH
CTEMEeHbI0 JOCTOBEPHOCTH CYAHTb 06 MCTOPHH 03ep.

OTpa)KeHue UCTOPHH 03ep B HX HA3BAHHMAX

JIns 0OTHOCHTENBHO HEGONBLIKX OTPE3KOB BPEMEHH — NOPALKA
HECKOJIbKHX COTeH JIeT — MPH BOCCTAHOBJIEHHH HCTOPHH 03ep MO-
MeT GbITb YCIEUIHO HCMOAb30BaH TONOHHMHYECKHI aHann3. Hassaunus
03ep SIBAAIOTCA HOCHTEJNAMH lEeHHOH HHAOPMAlUHMH HCTOPHYECKOro,
reorpaduueckoro u cyry6o nuMHoJorHueckoro xapakrepa (Mypaaes,
1969). Hau6osee ueHHBIMH ABJAIOTCA HA3BAHHSA, COJEPHKAllLHE CBELe-
HHA O hopmMe U BesIHUMHE 03ep H 0 cBOlCcTBaX 03epHbIX BoA. Hanpuwmep,
B CesepHom Kaszsaxcrane y o3ep BCTpPeualoTCsi TakHe Ha3BaHMA, Kak
Hourenek — Kpyraoe, KuikeHe — manenbkoe, CynblKoJab — MOJAHO-
BoaHoe, CaBaHabl — MbJIbHOE (M JEHCTBHTENbHO, €ro BOAbI 1EJO0Y-
Hole), CaymManko/ib — KHCJI0E H T. /L.

B apuaHo# 30He M3MEeHeHWA pa3MepoB 03ep H KayecTBa HX BOJ
OTMEUAIOTCH HA MNPOTSMKEHHH MKH3HH OJQHOTO-ABYX TOKOJEHHH, 4TO H
¢dHKcHpyeTcsi B HM3MeHeHHMH HaspaHuil ozep (dpymunun, 1970).
3anacbl W KauecTBO BOJA HMEIOT XH3HEHHO BajXKHOe 3HAuYeHHe 17
HAPO/0B, HACENSAIOILHX 3TH PAilOHbI, UTO H OGBACHSAET CAMOE TIPHCTA b-
HOe BHHMaHHe K CBOHCTBaM o3ep, obecrneynBasi TOMOHHMHYECKHH
«MOHHTOPHHT» MX COCTOSIHHS.

B kauecTBe npumepa paccMOTPHUM XxapakTtep 3Boatount ozep Cesep-
Horo Kasaxcrana, BOCCTAHOBJIEHHbIH Ha OCHOBE aHa/H3a Kas3aXcCKHX
Ha3BaHuil o3ep. BBHAY TOro, 4TO TIOPKCKHE A3bIKH, OJIHHM H3 KOTOPbIX
SIBNSIETCA KasaxckHuil, 6IH3KH mexay co6oii, BuisiBnenHble B Kaszax-
CTaHe 3aKOHOMEPHOCTH MOrYT ObITb MPOC/EKEeHbl BCIOAY, I'le MHUBYT
Hapo/bl, FOBOPSALLHE HA TIOPKCKHX fI3bIKax, — oT SkyTuu no Typuuu.

Huxe npHBOAMTCA KpaTKHiA CNHCOK Ka3aXCKHX Ha3BaHWI 03ep,
NMPHOGPETIIHX 3HAYeHHEe JHMHOJOTHYECKHX TepMuHOB (JlpymuHuH,
1970, 1980).

Tenuz — mope, Gosbiuoe o3epo. [lpecHoe WKW COJEHOE 03epO €O 3HAYHTENBHOM
MIOULAABIO H OTHOCHTEBHO MaabiMH rayGunamu. KotnoBuna o6buHO Meakas, niockas.
Beperam cBoficTBeHHbl akKymsaaTHBHble Geperobbie dopmbl. [THTanue noaszemuHoe H
MNOBEPXHOCTHOE,

Koab, keab (TYpKM., y36., KHpT., TATapck.), eeab — (3aKaBKaibe), Kroeas (AKYTCK.) —
BCE 03HAYAlOT B MEPeBO/e «03epo», NPECHOE WIH COJEHOe, Pa3aHYHbLIX pa3mepoB, obaa-
Jawuiee Xopouio BbipaboTanuoil ozepHol KoraoBuHOH. Deperam cpoficTBenHbl Kak
AKKYMYJIATHBHBIE, TAK H abpa3HoHHble HOpMBI.

Tya — conb, coneHoe WiH CaMmocaloqHOe 03epo; (POPMbl KOTJOBHHBI PasjHYHbIE,
BepxueHd uyacTH KOTNOBHHbI OGbIYHO CBOHCTBEHHbI a6pasHoHHble Geperopbie (Gopmbl,
HHXKHell — akkymyaatushbie. [Ipeobnanaer xemoreHHoe OCaaKOHAKOMJIEHHE,

Kak — rpasb. Bpemennblil BofgoeM co c1aGopa3BHTON PacTHTENBHOCTBIO, B 6OJb-
WHHCTBE CJ1y4aeB BHLICHIXAIOULHI JETOM H NOKPLIBAIOLLHICS HECTNIOWHOA KOPKO# coneil.
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B npolecce BbICHIXAHHS 4acTO NpeAcTasaser cofoi oGWHPHbIE W ray6OKHE CKOTICHHS
MHAKOH H NOJNYKHAKOH TPHA3H.

Cop — B Ha3BaHWAX O3ep BCTPEHACTCHA TAK JKE YACTO, KaK H «Kake», W IPHHIH-
MHAJIbLHBIX PA3AHUHIl MEXKAY HHMH He OGHapYHKeHO.

Kona — o3epa, nanGoaee 6oraThie pPacTHTeNLHOCTBIO.

Tomap — Kouka, 4uypbax — KoukopaToe 60J10TO.

Budaux — MeakHil BOA0EM, MHTAeMbli aTMOC(epHbIMH OCA/LKAMH, TaNbIMH CHEro-
BLIMH BOJAMH H CONEpKALLHil TOJAbKO MPECHYI0 MM claboMHHEpPaNTH3OBAHHYIO BOLY,
NIETOM LEJTHKOM 3apacTaeT JYroBOH PacTHTENbHOCTHIO.

Taxkeip — ronoe Mecto. B HaspaHuAX 03ep BCTPEHALTCH PEAKO, HO ITHM TEPMHHOM
onpenensiores o6LIHPHBIE TUIOCKHE JIHHILA KOTJIOBHH BbICOXLIHX 03€p. . C. Kopxuu-
ckum (1930) ycTaHOBJEHO, HTO TAKBIPbl ABAAIOTCH BPEMEHHbIMH O3€PHLIMH BOAOEMAMH.

Kaablit TepMuH onpenesnsier ocoOblH THII BOAOEMa H OMHCHIBACT
€ro COCTOfIHHE B ONpEeNeHHbIH NepHod BPeMeHH, a Ha3BaHHA THIA
Buaaukkoab, Tomapkoab, Tewuskoab, Tyskonb, Takbipko/ib yKasbi-
BAIOT HA MEPexXo] 03ep H3 OAHOro THMa B APYroi.

Ha ocHOBe TOMOHMMHUECKOrD AHANH3a Ka3aXCKHX JIHMHOJOTH-
yecKHX TePMHHOB W onupasick Ha BbiBoabl JI. C. KopKHHCKOTO (1930)
06 06pa3oBaHHH O3ePHBIX KOTJOBHH H A. B. lluutHukosa (1957)
0 UHKJAHYHOCTH KOJIeGaHH# VBJIaXKHEHHOCTH, MOXHO BOCCO3aTh CXEMY
3BOJIIOLHH 03ep H O3epPHbIX KOTJOBHH, BO3HHKIIHX B pe3y/abTrare
COpOBOi edaAIHH.

[NepBanauanbHOe MOHHKEHHE penbeda — TaKbip — NMNOCPEACTBOM
COpOBOIl Ae(AALHH MOXKET Yray6asTh CBOE AHO, o6pa3ys TeM caMbiM
03epHYI0 KOTJI0BHHY. B cBA3H C noHHKeHHeM Ga3nca 3pO3HH HaunHaeT
pa3BHBATbLCH MecTHAsi rHAporpaguueckas CceThb, obecrneynBalLas
fnoctynaeHue Boabl B KotaoBHHY. [Ipu onpejeneHHoM coueTaHuw
NMPHXOAHOM YacTH BoAHOro 6ananca (cToka ¢ Boaoc6opa) 1 pacxo1HOH
(Mcnapenusi ¢ BOAHOH MOBEPXHOCTH) BO3HHKaeT Gojee WAH MeHee
ycToiluuBbiii BosoeMm. Takbip CTAHOBHTCH BOAOEMOM BO BpEMs A0 el
W nepecbixaetT B IPOMEXYTKAX MeK1y HHMH. [Mpouecc coposoi
nedAALHH BO3MOKEH TOMbKO NPH BbICHIXaHHH IHA TAKbIPa, d B EPHOA
CYIIECTBOBAHHA TAKbIPA KAK BOLOEMA OH MpEKpallaeTcs. B teuenue
TeNJ0ro Ce30Ha TAKbIP MOMKET CTAHOBHTHCS BOLOEMOM HECKOJIbKO pas.

[o mepe yray6ieHHa AHA TAKbIpAa H Pa3BHTHA ruaporpagHueckon
CeTH OH BO BJa’KHble Ce30Hbl rojaa CYULeCTBYeT B BHA€ BOAOEMA,
a B cyxue — nepeceixaer. Euie 6oabliee passuTHe ruaporpapHueckoin
CeTH MPHBOAMT K TOMY, YTO MepechiXaHHe Takbipa, a CJAe10BaTe/bHO, H
yray6J/ieHHe ero 1Ha MPOHCXONAT BCE pexe. [Tpu noctaTouHOi raybHHe
KOTJIOBHHBI M 34TOJHEHHH ee BOLOH BO3HHKAET 03epo, onpenensemoe
TEPMHHOM «KOJb». Pa3BHTHe Takbipa MOXeT MOHTH H MO JApyromy
MyTH: €C/H B MEPBOHAYANbHOM MOHHKEHHH CO3JanyTes 6.1aroNnpHAT-
Hble YCJOBHA 151 MOSABJIEHHA PACTHTEJNbHOCTH, To obpasyercs ne-
PHOAHYECKH BbiChiXalolllee 03epo, onpe/iesieMoe TEpPMHHOM «OHIANK>,
KOTJIOBHHA KOTOPOro He yray6asercs.

B nepHoA CyuleCTBOBAHHA BOLOEMA HA JHe KOT/JOBHHbBI HaKarm/H-
BAIOTCA TEPPHrEHHble, XeMOTEHHbIE HJIH OPraHoreHHbie OCajKH; 03ep-
Hble BOAbI Nepe(OPMHPOBLIBAIOT KOTJIOBHHY, Ha €€ CKJOHAaX ob6pa-
3yl0Tc aGpasHOHHbIe H AKKYMYJAATHBHbIE Geperosble cdopmel, a B BOIL-
HOH macce Hakanaupatotcs cond. C MOHHXKEHHEM YBJAXHEHHOCTH
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YBEJIHUHBAGTCA KOHLUEHTPAUKA coJiell, a NpH aajbHeiem YCbIXaHHH
BOLOEM MOXKET CTaTh CAMOCA/IOYHBLIM, H B pe3yJibTate 06pa3yeTcs ele
OJHH THN 03€p — «Ty3>».

[Tpu yebixanuu o3epa MOryT 06HaKHTBCS XKHIKHE HAH MoJyKHAKHE
Habl. O3epa Takod CTafMH HA3BIBAIOTCA «KAK» MM «cop». [Ilpu
AabHEHUIeM YMEHbLICHHH VB AKHEHHS W 1eDAALH N 03€PHBIX OTJIOXKe-
HHH MOXKET OnATb BO3HHKHYTb Takblp. B cTounbix 03epax npH HH3KOH
MHHEDANH3ALHH O3EPHBIX BOL BO3MOXKHO 3apacTaHue o3epa («Komas).
Kak npenenbwas crenenb 3apactamus M Hakomienus OTJIOKEeHHH
PACTHTEBHOTO MPOHCXOXKIEHHS BO3HHKAET «TOMap».

Tononnmuueckuit mMeton uayuenus HCTOPHH O3€p NoKa NpHMEeHs-
€TCH HEJIOCTATOYHO UIMPOKO, HO He MOMJIEXKHT COMHEHHIO, UTO, Gynyun
HCNONb30BAH, OH MOXET AaThb UEHHYIO HH(DOPMALHIO HE TOJbKO
OTHOCHTeNbHO Kasaxcrana, o uw apyrux pafionos.

Fnasa 7

HCTOPHS O3EP MO JAHHbIM FHAPOMETEOPOJIOTHYECKMX
HABJIOAEHHA

Hcnosb3oBanne nanubix THAPOMETEOPOJOrHYeCKHX HaBaI00eHHi
H KOCBEHHBIX HHAHKATOPOB KosieGaHMii
NPHPOLHBIX MPOLECCOB

IlnuHHble PALBI THAPOMETEOPOOrHUECKH X HabJo1eHH#, npo-
BOAHMBIX KaK Ha BOAOCGOpE, TaK H Ha CAMOM O3epe, MO3BOJAIT
BbISIBHTL € HAaHGO/IbIIEH CTENEHbIO 10CTOBEPHOCTH OCHOBHBIE 3aKOHO-
MEPHOCTH H OCOGEHHOCTH Pa3BHTHA 03epa, HAWTH KOJHYECTBEHHbIE
3aBHCHMOCTH, 3KCTPANoJHPOBAThL HX BO BpeMeHH. Kak oTmeuan akane-
muk K. K. Mapkos (1973, c. 133), «u3yuenue Pa3BHTHA MPHPOIbI
B MPOUIIOM — MyTh NMPOrHO3HPOBAHHA €€ COCTOSIHHS B Gyayllem».
®aKTOPOM, OrPaHHYHBAIOUIHM BO3MOXKHOCTH MOAOGHBIX HCCAELOBA-
HHH, ABJIFETCH OTHOCHTEILHO HEGONBLIAS POLOMKHTENLHOCTD HABIO-
N€HWA Hall YPOBHAMH 03€D H THIPOMETEOPOJOrHYECKHMH Xapakre-
pucTHkaMH. B GosbwnHeTBe cyyaes ona He npesbimaer 100— 150 Jer,
4TO 3aTPYAHACT MPHMEHEHHE MATEMATHYECKHX METOI0B HCC/Ie0BaAHHS
H3MEHYHBOCTH MPHPOIHBIX MPOLECCOB.

[Tpu u3yuennn uetopuu osep HaHGOAbLIHIT HHTEpec mpeacTasJsier
PEKOHCTPYKUHSA KOJeGaKHi YPOBHSA, COMPOBOKAAIOWHXCA MPeo6paso-
BAHHEM GeperoB, W3MEHEHHEM TIHAPOXHMHUECKHX H THAPOGHOIOT K-
YECKHX CBOWCTB BofoemoB. OCHOBHAA onpeneasionlas MPHYHHA KOJe-
GaHuil ypoBHSA 03epa — 310 KauMat. B cyxux XKapKHX obnactax, rae
MCIIapEHHE BEJHKO, a TeMnepaTypa H3MeHsieTCs Maso, YPOBeHb 03ep
3aBHCHT ITaBHLIM 06pa3oM oT aTMOChEpPHbIX OCAAKOB H CTOKA. B ny-
CTBIHHBIX PaHOHAX MOCTOAHHbLIE 03€pa MOTYT CYILECTBOBATH TOJNbKO
MpH YCJIOBHH MHTAHHS HX peKaMH, GEPYLIMMH HAYaJI0 B BHICOKOTOpPbE,
a YPOBEHb H 1aXKe MECTONOJIOKEHHE 03eP MOTYT MOABEPraThesi BechMa
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3HAUYHTE/NbHbIM H3MeHeHHsIM (Hanpumep, Apan, Banxaw). ITpu npounx
pPaBHbIX YCJIOBHSAX HAHGONbIIHM H3MEHEHHAM MOIBEPIKEHBl HAXOMA-
LHeCsi B apHAHOW 30He Herny6oKHe 03epa, HMEKUIHe OrpaHHYeHHbIH
BofocOOpHbIi Gacceiln (Hanpumep, o3. Yanbl). Takue ozepa moryr
nepeHBaTb HEOJHOKPATHOE MepechbiXaHHe H BO3POXKIEHHE. YPOBHH
03ep TYMHAHO# 30HBI KOJNEGJIOTCS B TOpPa3go MEHbIUHX npegenax.

C. B. Kanecuuk (1970, c. 74) oTmeuan, uyto «PHTMHKa — 3TO
HeoTbeMmseMan uepra JaHawadrHoi obosoukH 3emau. [lpu 3Tom
uenecoo6pa3Ho pasnuuath JBe (OPMbl PHTMHKH: MEPHOAHYECKYIO
H LHKIHYecKylo». [loa nepHoaamMu MOHMMAITCH PHTMBI OAMHAKOBO#
ANUTENBHOCTH. LIMKIaMH HMEHYIOTCS PHTMBI MEPEMEHHOH MPOLOKH-
TeJbHOCTH. MeTeoseMeHTbl, CTOK peK, YPOBEHHBII pexHM o03ep,
TPAHCTPECCHH H perpeccHH MHpPOBOro okeaHa, 3pDO3HOHHBIE H CEIH-
MEHTALHOHHBIE MPOLECCH], ByJKaHHYECKHE H CeHCMHUYECKHe SIBJEHHH,
OJIEIEHEHHE U CHEXHOCTb H ApYyrue npouecchl B JaHawadraoil o6o-
JIOYKe MPEeTepneBaloT IHMK/IHYECKHe H3MeHeHHA BO BpemeHd. C Hawu-
6oJIb1IeH 10CTOBEPHOCTBIO YCTAHOBJIEHbl BHYTPHBEKOBBIE LIHKJbI, BBISIB-
JeHHble Ha OCcHOBe 060011eHHs (aKTHYECKHX MaTepHaJiOB THApOMe-
TEOPOJIOrHYeCKHX Habi01eHHH H KOCBEHHBIX JaHHbIX 06 H3MEHUHBOCTH
npupoausix npoueccos ([IuutHukos, 1969, 1973; Iposnos, 1978).

3anaya H3yueHHs HCTOPHH 03epPa Ha OCHOBE JAHHBIX O LIHKJIHYECKHX
H3MEHEHUAX €ro YPOBHS COCTOHT B HCCJEI0BAHHH BHYTPEHHEH CTPYK-
TYpPbl TPOLIECCOB, €ro OnpeaensiollHX, 060CHOBAHHH WX TNPHPOIbI,
NMPOBeN€HHH 3KCTPAMNOJSIHH BPEMEHHbIX DHLOB H NMPOTHO3HPOBAHHH
(NpeaBbIYHCICHHH) 3/eMEHTAaPHBIX COCTABJSIOUIHX MpoLecca.

INouck 1 BhIsSIBIEHHE KOPPENATHBHBIX CBA3EH MHAPOMETE03/1EMEHTOB
C MPOLECCaMH CeIHMEHTAIHH B 03€pe OTKPBIBAIOT BO3MOXKHOCTh 3HAYUH-
TENbHO TMOBLICHTb CTeMNeHb JOCTOBEPHOCTH PEKOHCTPYKLHH mnaJjeo-
reorpaHueckHX YyC/JOBHH CyLIeCTBOBAHHA 03epa B MPOIIJIOM, 34
npenesamMu psila HHCTPYMEHTAJbHbIX HAGJ0JeHHH.

Onnako UHKIHYECKHe 3aKOHOMEDHOCTH BbipaKeHbl He Bceraa
B SIBHOH ()OpMe M HX BbI/IeJIeHHe BO MHOTOM 3aBHCHT OT JJIHHBLI psijla
HabaoneHuid (BblbOpkH). TpyLHOCTL aHANH3a PHTMHYECKHX ABJCHHH
3aKJII0YaeTCH TAKXKe B TOM, YTO PHTMOB MHOTO, MPOAOJMKHTENbHOCTD
HX pasHas W MPOHUCXOXKJEHHe HX HeoauHakoBo. [lposiBasifich onHO-
BPEMEHHO, DHTMbl HEDEeIKO HAaKAajAblBAlOTCA APYr HA Apyra, W 3Ta
HHTEp(epeHHA BOJIH IMKJIHYHOCTH MPUBOAHT JHGO0 K YCHICHHIO OAHHX
PHTMOB ApPYrHMH, JHO0 K HX B3auMHOMY ocaabrenuio. Kpome Toro,
CKOPOCTb OTBETHOH peakUHH OTIeJbHbIX KOMIOHEHTOB MNPHPOLHOMH
Cpe/ibl HA BHELIHHE PHTMHYECKHE BO3/1eHCTBHS TOXe BecbMa pPa3JiHuHa.
Atmoctepa pearupyer GbicTpee, uem ruapocdepa; ruapocdepa —
6bicTpee, uem GHocdhepa u Tem GoJaee auTOChepa.

[lpn W3yyeHHnH MCTOPHH 03€p HCNOAB3YIOTCH BpPEMEHHbe Psiabl
METe03/IEMeHTOB, CTOKa, YPOBHA. BaHoe 3HaueHHe HMEIOT TaKxkKe
KOCBEHHbIE HH/IMKATOPBI (CJAOHCTHIE CTPYKTYPhI rHapocdepbl — Jbibl
MOKPOBHBIX JeAHHKOB ['pennanann v AHTapKTHKH, GHOCHepbl — ro-
NHYHBIE KOJIbllA [PEBECHHBI, JHTOCHEpPB — JEeHTOUHbIE TJIHHbI 03ep).
Ananus W KoppeasiuMs TaKOro pasHOPOAHOrO MaTepHala BecbMa
CJOXHbI, HO «NO3HAaHHE 33aKOHOB PHTMHKH o6ellaeT 3aMaHYMBbIE

13* 195



nepcrekTHBbl B OTHOLIEHHH Pa3paboTKH MPHHUMNOB MNpeacKasaHus
X01a reorpadMuecKHX MNPOLECCOB HA MHOTHE TOAbl H AeCATHJIeTHS
BMEpe/, UTO BaKHO W ANsl HAaYKu W aasi npakTuku» (Kanecunk, 1970,
e. 19).

Jlas ueneif M3yueHWst HCTOPHHM o3ep Haubojee CYUIECTBEHHBIM
ABJASAETCS YUeT H BbISiBJ€HHe LHKJIHUHOCTH BHYTPHBEKOBOTO, CBEpX-
BEKOBOrO M MHOrogekoporo pauroB. OJHaKo ecJH BHYTPHBEKOBbIE
(a Koe-rie M CBePXBEKOBbIE) HHKJIBbl MOXHO C JIOCTATOYHOH A0CTOBEp-
HOCTbIO OGHAPYMHTb MPH aHalH3e THAPOJOrHYECKHX PALOB, Kacalo-
LIHXCH HEMOCPEACTBEHHO 03ep, TO BbiABJAECHHE PHTMHUECKHX COCTaB-
AstiolkX 60ablIero BPEMEHHOro paHra B GOJbLUIHHCTBE CJyyaeB 3a-
TPYAHEHO H3-32 OTCYTCTBHAl JUIHHHBIX PSIA0B HHCTPYMEHTA/NbHbBIX
nabaoaenuii. TOJBKO B MOCJAEJHHE TOAbl MOSABHJCSH MHOTOUYHC/IEHHbIH
MaTepHas MO aHAJH3y KOCBEHHBIX WHAMKATOPOB H3MEHUHBOCTH na-
pamMeTpoB OKpYIKalolileil cpejibl, N0 KOTOPOMY € MPHMEHeHHeM MeTO10B
HEeCTAIHOHAPHOrO BEPOSITHOCTHOrO aHalH3a ¢ J10CTATOUHOMH 10CTOBEp-
HOCTBIO BO3MOXKHO PEKOHCTPYHPOBATh HCTOPHIO O3€p 3a JJIHTeNbHbIe
npoMexyTkH Bpemenn. Takne matepuaijibl MOJAYUeHbl, HATIpUMeEp, 115
osepa Busa (fInonus), [Neprosepa u F'aGosepa (Kapeaus), Cakckoro
osepa (Kpbim) (Anamenko u ap., 1982; Fuji, Horie, 1974).

AHa/H3 BPEMEHHBLIX JHTOJOTHYECKHX H AEHIPOJOTHUECKHX PALOB
¢ NPUMEHEHHEM KOPPeJSLlHOHHOTO H CIEKTPaJbHOro MeTOJ10B MO3BO-
J5ieT BbIIBHTh LHKJHYECKYIO CTPYKTYPY Mpolecca ocajiKoHaKOMJIeHHs
B 03€pax H PUPOCTa ApeBecHHbl, OGHAPYKHTb CBA3H MHAPOMETE0POJIO-
FHYECKHX TPOLECCOB € YCJAOBHAMH CEIMMEHTALUHH H MPHPOCTOM
nepesbeB. Metoanka 06pabOTKH LaHHbIX aHAJAH3a CAOMCTBIX CTPYKTYP
M MOCTPOEHHE CBA3eH 3THX [NaHHBIX C PALAMH HHCTPYMEHTANbHbBIX
rHAPOMETEOPOJNOTHYECKHX HAGMI0NeH i NOAPOGHO H3JIOXKEHbl B LeJ0M
psaae pabor (Anamenko, Jloseauyc, 1968; ButBunckac, 1974; Apna-
menko, 1975; Anamenko u ap., 1982; Fritts, 1975).

TTpHHATO CYMTATH, YTO MOLIHOCTb CJOEB JEHTOUHBIX TJIHH, B KOTO-
pHIX TIepec/anBaloTCs OTJOKEeHHs ¢ PeosaasanieM TOHKOMH FIHHHCTOH
W rpy6oil necuaHoil (pakumi, B 3HAUMTEJbHOH Mepe 3aBHCHT OT
pexuma yBaaxuenusi sogoc6opa ozep ([lepduibes, 1927). Bo Baax-
Hble M MPOXJajiHbie rObl BO3pacTaeT 1oas rpyboil necuanoi Gppakunu
B JOHHBIX OTJIOMEHHAX, @ B 3aCYLIJIMBbIe TO/bl C TOHHKEHHBIM CTOKOM
BO3pacTaeT A0A5 TOHKOH rinHHWCTOH dpakunu. Mamenenne conepxa-
HHS 3THX (PaKiUKii BO BPEMEHH XapaKTepH3YeT PeXHM YBJIAKHEHHS
GacceiiHa o3epa.

Ananua cBsI3M MPHPOCTA JlepeBbeB € THAPOMETEOPOJOTHUCCKHMH
3JEMEHTAMH 3HAUHTeJbHO CJO0XKHEe H3-33 OpPraHH4YecKod MNPHPOLbI
unankatopa. OaHako npH cooTseTcTBYWlUleM noaGope o6pasuos ae-
pEBbEB-HHAHKATOPOB MOSB/AAETCH BO3MOXKHOCTb CHH3HTb BJHSIHHE
Guonoruueckux ¢pakropos (ButBunckac, 1974; Jloseanyc, 1979).
VCTaHOBJIEHO, UTO B Pa3HbIX YCJAOBHAX NMPOM3PACTaHHs [epeBbs MO-
ryT 6bITh 0COGEHHO 4YBCTBHTEIbHLIMH K H3MEHEHHsIM 1160 Teraa, 1160
Baaru. Hanpumep, Ha ceBepHoii rpanuLe Jeca aepeBbsi 0c060 4yBCTBH-
TesbHbl K Tennoo6ecneuennocth (Jloennyce, 1979; Posanos, 1972);
HA 10KHOH TpaHHlle Jeca MnepBocTeNneHHoe 3HAueHHe /A KH3HH
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jJepeBbeB HMeEeT KOJHYeCTBO OCalKOB H ypOBeHb TPYHTOBBIX BOA
(Pynakos, 1951; Jlucees, 1972); Ha BepXHei rpaHHile MPOH3paCTaHHA
jeca B ropax OnNpeieasiomuM (akTopoM sABJSETCH ONTHMAaJbHOE
COOTHOLLIEHHE TeMIepaTyphbl BO3JlyXa U KOJHYECTBA OCALKOB (Typma-
unna, 1972; Fritts, 1975). Hcnoabsopanne JeHPOHHIHKATOPOB
BecbMa MepcreKTHBHO HMEHHO B YCJOBHSAX, IKCTPEMAIbHBIX JUISE TPOK3-
pactanusi nepeBbeB. B stom cayuae FOIMUHBIE KOJblla JI€PEBLEB
MO3BOJSIOT NOJNy4YaTh Hanbomee 10CTOBEPHYIO HH(OpMalHIO 06 H3MEH-
YMBOCTH TeMAa M BJAarH H OOHAapYyXKHBAIT TECHYIO KOppeasluio
¢ JPYTHMH XapaKTepHCTHKAMH APEBHHX O3€p (cTOKaMu, YPOBHEM,
FHAPOXHMHEH H T. J.).

AHalH3 BPEMEHHDBIX JHTOJNOTHYECKHX H AEHPOJIOrHUCCKHX PALOB
MPOBOAST ¢ MPHMEHEHHEM METO010B CMEeKTPa/IbHOTO H KOPPeasillioH-
HOFO AHAJH30B Ha OCHOBE CYLIECTBYIOILMX TPOrpaMm (MuuypHH,
Kasapbsin, 1972). Hanprmep, ATHHHBIE PSRIbI KOJOHKH CJOHCTBIX
NOHHBIX OTJOXKeHHi 03. BuBa 3a 723 Thic. Jer 6bLIJIH MOABEPTHYTHI
H3YUEHHIO METOLOM CMEeKTPaIbHOro apagau3a (AmamMeHnko u 4p., 1982).
WccrenoBanne 3aKOHOMEPHOCTEH pacnpeieneHns ToHKON H rpy6o#
dpakiuuit B JOHHBIX OTJOXKEHHAX 03€pad nokaaago, uto Haubonee
CYILECTBEHHbIE LHKIBI M3MEHUHBOCTH Tenia u praru B Oaccefine
03. BHBa uMeJH NPOAOIKHTENLHOCTD 78 —80 Thic. net, 18—22 ThbiC. JieT,
2000— 2200, 1200— 1400, 650 net. OTMeUeHO, 4TO B MO3AHEM FONOUCHE
HAMETHJAOCH YMEHbIIEHHE BJIHAHUA 2000-nerHero puTMa, OJIHAKO
MOLLHOCTb ero elle Beauka W jocturaer 60 9% naucnepcuu. Muoro-
BEeKOBAaf H3MEHUYMBOCTh CEIMMEHTalHH B 03. Busa onpeaeasierca
oGLLHMH r106aAbHBIMH H3MEHEHHAMH KIHMATa, KOTOPbIE HEPE3 pexuM
yBAa)HeHHoCTH GacceiiHa 03epa Haluau oTpa)KeHHe B €ro WCTOPHH.

JlenaposorHuecke HHAHKaTOpPLI npeicTaBAfOTCH Haubonee HH-
GOpPMATHBHBIMHA 1151 BbIABICHHS CBEPXBEKOBBIX, BEKOBbIX H BHYTPHBC-
KOBBIX W3MEHEHWH MPHPOLHOH cpelbl HAa sogoc6opax o3zep. [locae-
10BATE/NLHOCTH, TMpecTaB/ieHHble B BHIE cepHil, XapakTepH3YILIHX
rOMHUHBIE TPUPOCTHI 1€PEBbEB, MOXKHO PaCCMATPHBATH KaK CJydaiHblii
npouece, NoCKoJAbKY TOJULHHA OAHOTO FOAHYHOrO KOJblla ¢1a60 3aBH-
CHT OT TOJILHHBI APYTOT0, HO YTO YKA3bIBAET GLiCTPHIE Crajl 3HAYEHHI
KOppe/sillHOHHBIX ¢ynkunit (ButBuHcKac H Ap., 1978).

CrneKTpa/ibHbiii aHalu3 NPHPOCTa NePEBLER noKasbiBaeT, 4To ero
CTPYKTYpa COAEPHKHT OTHOCHTEJLHO He6OJbIIOe UYHCA0 3HAUHMBIX
LLMKJIOB, HAUKHAs OT ceepxBekoBbix (360- u 180-7eTHHX — B paioHaXx
3an. Cubupu; 200— 160-1eTHux B ropax Cpenueit Aauu; 90- u 80—
60-1eTHHX, 0OHAPYKUBAEMbIX MOYTH BO BCEX MCCJACLYEMBIX paiionax,
# BHyTpHBeKOBbIX — 50— 30-7eTHHX, 24— 18-1€THHX, BCTPeUYAOUIHXCH
nopeemectHo). OJHAKO BKJAAA TMEPEUHCAEHHLIX PHTMOB B obuLyio
AHCIEPCHIO KoNeGeTcsi BO BPEMEHH, HO HE npesbiiaer 19 %. Takum
06pa3oM, [t lesieit PEKOHCTPYKIHH HCTOPHH 03ep BarKHbIM sIBJSIETCA
BLIBOJL PAila HcceoBaTeseil 00 yMeHbIICHHH POJH CBEPXBEKOBBIX H
BEKOBBIX [IMKIHUECKHX KOJeGaHHi KAUMaTa H YCHICHHH PO BHYTPH-
BEKOBbLIX KoseOaHHH (Tanasunit, 1967, Jloseaunyc, 1979).

B 3akiioueHHe HEOGXOAUMO OTMETHTb, YTO NPH H3YUEHHH HCTOPHH
03ep BeCbMa MepCneKTHBHO COBMELIEHHOE HCMOJb30BAHHE HMEIOIIHXCH
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THAPOMETEOPONOTHUECKHX PSILOB H JaHHBIX aHAJH3a KOCBEHHbIX HHIH-
KaTOpOB H3MEHYHBOCTH NapameTpoB MPUPOAHOH Cpeabl, uTQ aaer
BO3MOKHOCTb 3HAYHTENLHO PACLIHPHTL BPEM@HHBIE PAMKH HHCTPYMeH-
TaJlbHBIX HAGIIONCHHH H MPOBOAHTb IKCTPANOJAUMH MPH HIYUEHHH
HCTOPHH O3€p, OTKPLIBAS HOBbIE BO3MOKHOCTH AJ51 reorpadHueckoro
NMPOrHO3HPOBAHHS.

Metonb cratuctuueckoii o6paborku
NaaeoUMHOJOTHYECKHX JAHHBIX

[Tonyuennbie B pesysbraTe noseBbix HecaenoBaHuii maseo-
reorpagpuyeckHe NaHHble B JajbHelleM MOLJIeKAT CTATHCTHUECKO!
06paboTKe, KAacCHYeCKHEe METOAbl KOTOPOfi, OCHOBAaHHbBIE Ha MPHHLH-
fax MakCcHMaJbHOro npasaonofA06HA H HAUMEHbIIHX KBaaparos, 6a-
3HPYIOTCSE Ha #IBHBIX HWJH HEsIBHBIX MPEANOJOKEHHSAX O 3aKOHAX
pacnpeneneHua cayyadHbiX BeaHuHH. IIpu co6a0aeHHH HCXOMHBIX
MPEANONOKeHHH CTATHCTHYECKHE NMPOLeAYPbl NPHBOASAT, B H3BECTHOM
CMBICIE, K ONTHMA/NbHbIM OlleHkaM. Oanako camu npoueaypsl B 60.ib-
IHHCTBE CBOEM BE€CbMA YYBCTBHTE/bHbl K OTKJIOHEHHSIM OT MOCTYJIH-
PYEMOH MOAENH NaHHBIX H B ITHX CaYYasX MOTYT aBaTb pPe3yJabTaThl,
BeCbMa JaJjieKHe OT AeHCTBHTE/bHbIX.

B naaeonumuonornu oanoii u3 NPHYHH HAPYIIEHHA TIPeanoaoxe-
HHIi fIBJISIETCSA «3arPA3HEHHOCTbY aHHBIX BbLACASIOUIHMHCS 4HOMANb-
HbIMH 3HauyeHHAMH. [IpH 3TOM «3arpA3HEHHOCTb» NAJEOJTHMHOIOIH-
HECKHX JIaHHbIX SIBASETCA HE HCK/IIOYEHHEeM, a CKOpee npaBHJIOM.
O6bscuseTcs oHa HECOBEpLIEHCTBOM MeTOAHK oT6opa, o6paboTKH H
dHa/IH3a NMOJEBbIX MATePHAJIOB, @ TaKXKe HHAHBHAYAJbHBIMH OCOGEH-
HOCTAMH wHccnenoBatend. [lostoMy B naneosHMHOJOrHH ayuiie
NOJIb30BATLCA HE K/I4CCHUECKHMH METONAMH CTAaTHCTHYECKOH o6pa-
GOTKH 1aHHBIX, @ TAK HAa3bIBaeMbIMH POGAaCTHBIMH METOAMH, KOTOpbIe
Gonee yCTOHYHBBI MO OTHOWEHHIO K PA3/THUHBIM OTKAOHEHHSM AaHHBIX
OT MOCTY/IHPYEMOH MOJENH, B TOM YHCJE H 34 CYeT «3arpsi3HeHHOCTH»
NaHHbIX.

[lon po6acthocTbio B coBpeMeHHON MaTeMmaTHueCKoil CTaTHCTHKE
MOHHMAeTCs CBOACTBO CTATHCTHYECKHX Npoueayp 6biTh cia6o YYBCTBH-
TEJNbHbIMH K HEGOJNbIIHM OTKJIOHEHHAM OT HCXOAHbIX MPennosoKeHni
(Ctporoe martematnueckoe onpeneseHHe MpHBOAHTCH B pabore
I1. XbioGepa, 1984). Ot po6acTHbix npouenyp o6biYHO Tpe6yioT,
YTOGbl OHH JIHUIb HE3HAYMTEJbHO YCTYNaaHW B 3 HeKTHBHOCTH KJaac-
CHYECKHM ONTHMAJbHBIM NPOLENYPAM MPH TOUHOM BbINONHEHHH YCJI0-
BHIl onTuManbHocTH. HMctopus passutus uued po6acTHbIX METOM0B
HACYHTbHIBAET YXKe€ OKOJO MBYX CTOJIETHH H CBF3aHA ¢ MMEHAMH
Jlexauapa, Jlannaca, daxsepra, [Tyankape, IMupcona u ap. Oxnako
HaHGO/Iee HHTEHCHBHO 5TH METO/bl CTAJH PA3BHBATLCA JIHIIb B nocnen-
Hee Bpems (Epwos, 1978; Jlemunenko, 1981; Cmoasik, Turapenko,
1980). "

B naneonumHoNOrMH MOrYT HalTH mpHMeHeHue NMPaKTHYECKH Bce
CYWECTBYIOLLHE BHIBI CTATHCTHUECKOH 06pa6oTku nanHbix. Ha npak-
THKE, OJLHAKO, B CHJY HELOCTATOYHOCTH HCXOJHOTO MATePHaNa BbIHY X -
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feHbl OTPaHHUYMBATHLCH OLEHHBAHHEM NapamMeTpoB KPHBOW pacrnpe-
JleleHHs] BEPOSITHOCTEH M CrilaKMBAHHWEM BPEMEHHbIX pPHLOB; 3Ha-
UHTEJbHO peXke y1aeTcsl BOCNOJAb30BATHCA MHOTO(AKTOPHBIMH perpec-
CHOHHBIMH Moae/siMH. Jlanee Mbl OCTAHOBHMCH JIHIUb HA yKa3aHHbIX
BHIaX CTaTHCTHYecKo# 06pabGoTKH MaJeOTHMHOJOTHYECKHX AaHHbIX.
IMpu 3TOM paccMOTPHM TOJNbKO HauGonee pacrnpocTpaHeHHbie poGact-
Hble OILIEHKH THMa MakCHMaJjbHOro npasaonoaobHa (Hau M-oueHKH).

[Tyetb cayyaiinas BeqnuynHa § umeet pacnpeaenente P(x) ¢ nior-
HocThio P(x, 0%), 3aBucsiuleli OT ONHOrO HEH3BECTHOrO napamerpa
0*. PaccmoTpuM 3amauy HaxoxiaeHus ouenku Oy napamerpa 0* no
peajiH3aunH X, Xy, ... Xy ClyuaiiHod Benuuunnl £. Kak H3BecTHo,
OlleHKa MAaKCHMaJbHOr0 NpaBaonofobHA MoJyyaercs B pesyjabTaTe
pellieHHs 3ajauu

N
Il p(x; 6)—> max,
i=1 0

HJTH
N
— Z log p (x,, B)—»msin. (2)
i=1
®yukuus p(x, 8) = —log p(x, ) Ha3biBaeTca 0ObIYHO (yHKUHEH

notepb. Ecan cyuiectsyer HenpepbiBHas NMPOH3BOJAHAS pé(x, B), To
oueHka By siBAsieTCH KOPHEM ypaBHEHHS

N

Y %(x, 8)=0,

i=]
rae P (x, 0) =p§(x, 0), p(x, 8)=—log p(x, 0). Pewenusn sanauu (3)
c HekoTopo#l ¢yHKuHed P(x, 0), He o6s3aTeqbHO CcOBnanaouLed
¢ P(x, 6)=[—log p(x, B)]s, Ha3biBalOTCA OLEHKAMH THMA MaKCH-
MaJIbHOTO MPaBAONOA06HA, HIH M-OleHKaMH.

Ec/H 3aBHCHMOCTb TJIOTHOCTH paclipeieseHHs BepOATHOCTEH OT
napamerpa 0* umeer ua p (x, 6%)= p (x— 0%), To napamerp 0* Hasbi-
BAeTCH napameTpom cAsuza, MockoJbKy rpaduk dyHkuuu px — 0%)
nonyuaeTcsi W3 rpaduka GYHKUMH p(X) CABHrOM Ha Benuuuny 6*
B HanpasJeHHH ocH x. Ecaw p — uernas ¢yHkuus p(x)=p(—x)
(T. €. rpadMK MIOTHOCTH CHMMETPHYEH OTHOCHTEJNbHO TOYKH x= 0*),
10 napametp 0% siBAfieTCA LEHTPOM pacnpejiesieHusi, TaK Kak B 3TOM
ciyyae matemaTHyeckoe oxuaanuwe EE = 0%

I1. Xbio6ep (1984) nokasas, 4To NPH AOCTATOUHO OGUIMX MPeAno-
JIOXKEHHAX OTHOCHTENBHO MJIOTHOCTH p H yHKuHH Y M-oueHka napa-
merpa casura 0* sBasercs cocroaTenbHOH (By ——— 0* noutu Ha-
BEpPHOE) H ACHMMOTHYECKH HOPMaJbHOH:

VN @y —0)~N[0, V(¥ p)]. @)

Knaccuyeckum npumepom pobacthoit M-oleHKH napaMeTpa cBHra
ABJaAeTcs oleHka XbloGepa, KOTopas noJjyqaercs npu
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P(x)={*2/2 mpn x| <k, )

k (x)—k*/2 npu |x|> k.
g npn |x| <k, ’
Y (x)=p (x)—{k sign x npu |x|>k, ©)

rae k>0 — HekoTopoe 3ajaanHoe yucao. [IpH He caHKOM GoOJbIIKX
x(lx| <k) p(x) Bo3pacTaer Kak KBaapaTHuHas QYHKUHA X, a TpH
|x| >k — kak suHeHHAs QYHKUHA M, CJAE10BaTeAbHO, Ha 3TOM
y4acTKe OHa HABJSETCH MeHee YYBCTBHTENbHOH K GOJBIIHM OTKJO-
HEHHAM.

[Ipumepbl HEeKOTOPBIX APYrHX HauGogee ynoTpeGutenbubix M-ore-
HOK napameTpa CABHra npusejeHnl B auTepatype. OaHO#ll H3 HHX
AIBSAIETCS OlleHKa JHApIoca, KOTOpas MoJy4aeTcsi npH

_JA 1 —cos (x/4)]), x| <nA
p(’r)_{m'«E " )], I§I>ﬁA @
vomv-fRe st e

Oua npencrasaser coboit npumep cHuKeHHoH M-ouenku. B pabore
Xbiobepa (1984) ykaszaHo Ha TO, UTO CHHIKeHHble M-OlLLeHKH MOTYT GbITh
MOJEe3HbIMH [PH HaJHYHH PE3KO BbIAGSAIOLWNXCSH HabJI0AeHHi, HO
yAyuuleHHe B LEeJOM OTHOCHTEJbHO HEeBeJHKO W OIJIAY€HO IleHOH
BO3pacTaHWsi MHHHMAKCHOrO pucka. Kpome Toro, owu ropasao uys-
CTBHTEJIbHEE K HEBEPHOMY MaclTaGHPOBAHHIO, YEM OLEHKH ¢ MOHOTOH-
HbBIMH (YHKUHAMH P (x).

[Mapamerp o* HasbiBaeTcs napamerpos macuwraba, ecnn 3aBHCH-
MOCTb MJVIOTHOCTH pacrpejle/leHHsi OT 3TOr0 napameTpa HMeeT BHI

p(x, o*}=;—,p (:—,) . Ilpumepom napamerpa macuitaba siBASIETCS CTaH-
AapTHOE OTKJOHEeHHe B HOPMaJIbHOM 33aKOHe pacnpeiefeHHs MaJeoum-
HOJIOTHYECKOH XapaKTepHCTHKH.

B cooTBeTcTBHH ¢ 0611€el CXeMOH NONyueHHSs M-0leHOK, OMHCAHHO#
BhIllIE, OlleHKA Oy HAXOAHTCH MO PANY NaSeOTHMHOJOTHYECKHX AAHHbBIX
Xy, Xy, ..., Xy KaK pelleHHe ypaBHEHHS

N x;
i;] ‘P(?) =0 9)

¢ Haanexaulum obpa3om BbIOpaHHOH YHKUHEH .

Hano ckasate, yto 3anaya ouennBaHusi napamerpa maciuTaba
B YHCTOM BH/€ BCTPeYaeTCsl Pe/IKO, HA NPAKTHKE OHA HrpaeT COMOAYH-
HEHHYIO pOJib MO OTHOLIEHHK K 3ajayaM OlLeHHBaHHA Mapamerpa
CABHra WK KO3(dHUHeHTOB perpeccu. B KauecTse BcnomoratenbHoil
poGacTHoil ouenkn macwrtaba XbioGep (1984) pekomenayeT HCrnoab-
30BaTh HOPMHPOBaHHOEe a6COJIIOTHOE MeIHAHHOE OTKJOHEeHHe:

med |x;—m| /0.6745, (10)
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rie B KauecTse m Gepercs BbiGopouHast meanawa med x, 1<
<Ii<N.

IMapamerpor cdsuea u macwraba HeoGXo0UMO 4ACTO OUEHUBATb
coemecTHo. B naseoHMHONOrHH GOJBIIHHCTBO XaPAKTEPHCTHK MOTYT
6bITh ONKCAHBI C MOMOLLLIO JBYXNAapaMeTPHUECKOro cemeicTsa nior-
HOCTeil pacrnpeie/ieHHsi BEPOATHOCTEH,

%r(";"). (1)

3aBHCALLEro OT mapameTpa casWra O u napamerpa macuwraba o.
O60611eHHe MOAX04a, HCMOJb30BAHHOIO B CJy4Yae OJHOrO napamerpa,
NPHBOAHMT K MOHATHIO COBMECTHOH M-OLUEHKH MapameTpoB CABHra H
maciitaba, Moj KOTOpOi moHumaeTcsi Besikas napa oueHok (Ty,
Sy), yAOBJETBOPAIOLLIAA CHCTEME YypPaBHeHHH

5—Ty
Fo(552)
Ny x—Ty

L, T (13)
(")

rae | M y — HeKoTophie (GyHKUHH, He 005i3aTesibHO CBA3aHHbIE C i
a uugekc N ykaswiBaer Ha o6bem BbiGopkH. B paGore XbroGepa
(1984) npuBeseHbl AOCTATOYHBIE YCJIOBHA CYLIECTBOBAHHA H €1HH-
cTBeHHOCTH peluenus cucteMbl (12)—(13), a TakxKe COCTOATEJIbHOCTH
H acCHMNTOTHUECKOH HOpMaabHOcTH M-ouenok (Ty, Sw).

CoBmecTHoe pelenne cuerembl (12) —(13), Kak npaguJso, aocra-
TOYHO cJ103HO. [109TOMY Ha NpakTHKe YacTo 6epyT HEKOTOPYIO npejiBa-
PHTEJbHYIO OLEHKY Macuwitaba, a OLEeHKY CABHra OMNpeaensiiorT M3
ypaBHeHus (12). DppeKTHBHBIM BLIUHCIHTEIbHBIM aJITOPHTMOM B 5TOM
cayuae AIBJSIETCS AJTOPHTM € MOAM(PHUHPOBAHHBIMH BECAMH, COCTOS-
LLHi B TOM, YTO 3a4alOTCH HauyaJbHble NPUBIHKEHHS,

7%= med {x}, S9= med llxi——T(mli, (14)
I<i<N 1<i<N
M BLIMOJHAETCH HTEpPaUMOHHBIA mpouecc no dopmyae
N N
T(m+l)= Z WEM)XE/Z ng)' (15)
i=1 i=l1

rie

i LTV

; (xI.—T(’"))/S(m
0 TeX Mop, MOKa 1Ba NOC/AeA0BATeNbHbIX 3HaueHus T W T\t pe
6yayT pas3anHuaTbhcAd Ha BEJNHYHHY, MEHbIUYIO Hamepex 3a/1aHHOM.
Ecau W(x) — weuernasi ¢yukuus, W(x)>0 npu x>0, a QyHKUHA
W(x) = W(x)/x orpaHuYeHa M MOHOTOHHO YObiBaeT MpH x>0, TO
anroput™ (14)—(16) cxoautcs (XpwoGep, 1984).

(16)
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JLisi pacKpHITHS M OGBACHEHHS 3BOJTIOLMH 03€P B MA1€0,HMHONOMHH
HHOTA NOJb3YIOTCA MHOCO(PAKTOPHOIMU PE2PeCcCUOHHbIMU MOOeAAML.
[Tpu sToM orpannuuBaOTCs MOZEAAMH JHHEHHOTO BHIA, UTO ¢ NpakTH-
YECKOH TOUKH 3peHHsA FABJISETCH BIOJNHE ONMPaBAAHHBIM JajKe npH
CHJIBHO HEJHHEHHOM XapaKTepe «HCTHHHBIX» CBSI3€fl B CHJIY GOJbIIMX
NOrPeIHOCTeH, MPHCYIIHX NajeoreorpaduueckHM aannbiM. Kak
H3BECTHO, JIHHEHHDIC MOJleJIH MEHEe YYBCTBHTENBHB K TaKHM norpetu-
HOCTSIM, ONHAKO W A5 HHX, Kak oTmedaer [1. XeioGep (1984), mpu
HCMO/IL30BAHHH TPALHUHOHHBIX METOAOB OLEHHBAHHS MapameTpoB
JHHEHHO perpeccuu jlaxe ofHH rpy6biil TPOMaxX B HCXOAHBIX IaHHbIX
MOXET CYUIeCTBEHHO HCKa3HTb CaMy MOJeJb.

Ilns yMeHbIIEHHS BAHAHHA GOMbLINX MOTPEIHOCTEH B MATEeMAaTH-
UeCKOH CTaTHCTHKE DEKOMEHIYeTCs MHOrAa OT6pachiBaTh TOYKH,
CHJILHO  YK/JIOHSIIOILHECS OTHOCHTENbHO HA4yaJbHOW TPaaHUHOHHOI
OUEHKH MHOXECTBEHHOH JINHEHHONH PerpeccHt, H CTPOHTH HOBOE ypaB-
HeHHe perpeccud. OAHAKO TaKOH MOAXOL MPeACTABJSETCS CAHIIKOM
“PACTOUHTENILHBIM», YUHTBIBAA H 6€3 TOro manble o6beMbl HHbOpMa-
UHH, a Takxke Gosblike 3aTpathl Ha ee nodyueHde. Kpome Toro,
OH HacCTO OKa3biBAeTCsl HeYNOBJETBOPHTE/NbHBIM, TaK KaK OOJblIHe
OLWIHGKH B HCXONHBIX AAHHBIX HE OGSI3aHBl MPOSIBAATHCA B GOMbIIHX
OCTATKaX H M0 MpHYHHE 0611lero pocTa OCTATKOB OHH MOTYT OKa3aThCs
Kak Obl «3aTAHYTHIMH ABLIMOBOH 3aBeCOH» (Xbwo6ep, 1984). Mostomy
B MMaJIEOTHMHONIOTHH TpeacTaBasieTcss 6osee 1enecoo6pa3HbiM OTKA-
3aTbCA OT NPHMEHEHHS KNACCHUYECKHX METONOB OUEHHBAHHS mapaMet-
POB pPErpeccHH, OCHOBAHHBIX HA MPHHLKMNE HAHMEHbLIHX KBAJPAaTOB, H
BMECTO dyHKUuMH noTepb p(x) = Xx* BOCMONB3OBATBCH  APYTrHMH
yHKUHSAMH, HE CTOJB GLICTPO PACTYIIHMH B 06.1acTH GOJMBIIHX MO
aGCoONMIOTHON BeJIHYHHE 3HAYEHHH apryMeHTOB.

HTak, paccMOTpHM MoOjenb MHOXKECTBEHHOH JHHERHON perpeccuu

Y=XO+E, (17)

rre Y =(y)} — BEKTOD 3HAUEHHH HEKOTOPOH IaJe0HMHOJOTHUeCKOH
XapaKTepHCTHKH pasmepHocTH N X1, X = (x;)-1 j- — MaTpuua 3ua-
YEHHH  COOTBETCTBYIOLIHX mnajeoreorpadHuecKnx XapaKTePHCTHK
pasmephocti N Xn, © = (6;)7 — BekTop napameTpos perpeccuu pas-
mepHoctH n X1, E = (g); — Bekrop ocraTko paamephoctH N X1,
N — yucno Habaogenuit, n — uncao Haba0OAAEMBbIX naneoreorpadu-
YECKHX XapakTepHCTHK. OcTaTKH (&), NpPeanoNoKHM He3aBHCHMbIMH
OHHAKOBO PacnpeleNeHHbIMH CaydalHbIMH BeJHUHHAMH.

M-ouenkoil BekTOpa napameTpoB perpecciH © Ha3oBeM BEKTOp
6, MHHHMH3HDYIOLIHH CyMMY

N X0
) p(y‘ > ‘—). (19

rae X, = (x,){ — i-n ctpoka matpuusl X (i = 1, 2, .. ., N); 6 — napa-
METp MacuTaba, MOAJNEKAIHA OLEHHBAHHIO; P — HempepbiBHAA
KyCOYHO-AH(depeHUHpyeman deTHasi Bo3pacTaiowas Ha (0, + co)
GyHkuHs, npuuem p (0) = 0.
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Ecan W(X) = p’(x), To Heo6XxoauMoe ycjOBHe MHHHMYMa BbipaxKe-
HHa (18) MoxXHO 3anucaTh B BHIE

N n

3 w[(y,.- y kam)/u] sy, TR (19)

i=l1 k=1

B o6uiem cayyae cHcTeMa HeJHHeHHbIX anre6panyeckux ypaBHeHHH
(19) orHocuTenbHO (©;)] A0/KHA PeLIATbCH YHCACHHBIMH METOLAMH.
Jlnsi 3TOH 1eNH MOMKHO HCMOJb30BaTh OAHY H3 CJAEAYIOLULHX Tpex
MTEPATHBHLIX CXeM:

G(m.;.n=é(m)+U(XT<[P'I(,,)>X)—IXTW(I'), (20)
8m D=8+ o (XTX)7'XTW (r), (weron XbioGepa), 5
6(m+|)=é(m}+o(xT<W(r)> X)—IXT<W(.F)) T (M=0. { )q (22)

rae T — 3HaK TPaHCMNOHHPOBAHHS, r=(r)\ =(Y — X8™) /o, W(x)=
=W¥(x)/x — nnaroHanbHasi maTtpuua pasmepa NXN c snemeHTamH
i W,'= W(ff).

* W (rl) 0 | (23)

(W ()= g

Cnoco6 (22) (Fletcher, Grant, Heblen, 1971) noayuun naspanue
«utepatiBioro MHK» (reweighted leastsquares), mockoabky CH-
crema (19) moxeT GblTb nepenHcaHa B BHIE

N
Y W, =0, (24)
im]

HJTH

B o fon e
k—l

COOTBETCTBYIOILLEM B3BELIEHHOMY MeTOMY HaHWMeHbLIHX KBalpaToB,
npuuyeM <«Beca» W, moryt ObiThb OLEHEHbl Ha OCHOBE MapaMeTpos,
MOJIyUeHHBIX HA MpPEAbIAYLIEeM Ilare.

B kauecTBe OLEHKH o pekoMmeHayeTcsi OGpaTbh HOPMHPOBAHHYIO
BEJIHYHHY

6= Imed | (y — X©") — rned (y; — X,0©)| /0.6745 (26)
<i<N

Jas nonyyeHHsi OLEHKH 8w Fl XbiloGep (1984) npennoxun
OLEHHBATL PErpeccHio Mo MeToAy HauMeHbUHX KBaapaTtoB (p(x)=
=x?%), a Xoansua u Ysaw (Holland, Welsch, 1977) — no merony
naumenbwiero moayas (p (x) =|x|). ITapamerp macwraba MOXHO
TaKxKe HTepHPOBaTh Hanpumep no dopmyne (26) ¢ 3aMeHOH HH-
nekca ) Ha

M3 npeacTaB/eHHbIX YHCAEHHBIX METOOB TEOPETHUYECKH HaunboJee
npeanoutHtesed metol Hototona (20), HO ero HcnoJsib3oBaHkHe 3aTpy-
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AHEHO TEM, 4TO HeO6XOAMMO HMeTh W’ u, Kpome Toro, martpuua
X'<W’'>X moxer 6biTb OTpHLATeJNbHO onpeneneHHol. MeTon Xbio-
6epa (21) umeer To npeumymectso, yro matpruy (X'X)~' X™ nyxuo
BLIYHCIATE BCETO OAHH Pa3, OAHAKO OH MeleHHee cxonures, yem (20Q),
H TpebGyeT Ansi npakTHUecKol peannsaimu CNeUuHa bHOro nporpamMm-
HOTrO obecnievenus. [las peasusaumun HTEPATHBHOTO MEeTOJ1a HAHMEHb-
UIHX KBaaApaToB (22) HeoBXOAHMO TONLKO ymeHue 3(hGheKTHBHO Bbi-
uncanaTe W(r), a B ocranbHON 4acTH MOMKHO HCNO/IB30BATL XOPOILO
paspaboranHoe cTaHaapTHOe MporpamMmHoe oGecreyente /s noJyye-
HHSl OLEHOK DerpeccHH MeTONa HAaMMEeHbLIHX KBajapaToB ¢ Becam.
O6biuto utepatupHblii Meton HAHMEHbUIMX KBaApPaTOB CXOAHTCH Mej-
Jdcniee, yem meron Heiotona, Ho 6bictpee, uem mertoxn Xbio6epa (Hol-
land, Welsch, 1977).

Baxuoe snauenne umeer ceramusanue BpemMennbLx pados naieo-
AUMHOAOUMECKUX OaHHbLx. PaccmaTpuBaemble B naJjeoJHMHONOTHH
BPEMEHHbIE DANLI HAPALY € (AYKTYAUHAMH W HEperyaspHoCTAMHU
IMEIOT, KaK MNpaBHIO, HEKOTOPYIO O6LIYI0 TeHAeHLHIO H3MEeHeHHs.
Takyio o6uyio Tenenunio naspaior HaCTO TPEHIOM, H HMEHHO OHa
H TIPEACTABISIET HaHGOMbUIHI HHTepec mpH H3YYEHHH HCTOPHH 03ep.
[Tockonbky umeowascs naneoreorpaguueckan uHpopMauns uaure
BCETO OCTATOYHO CKYNHA, TO BNOJHE €CTeCTBEHHbiM ABJSIETCH XKena-
HHE CenaTh BBIBOLbI O TPEHIE B H3HH H3Y4aeMOro 03epa Ha OCHo-
BaHHH CAMOro NMOJIYYEHHOTO BPeMEHHOT0 psiaa NaJe0JHMHOJNOTHUECKHX
AaHHbiX. Ha npakrike, oanako, 310 e Beerna NPOCTO, TAK KAK OTKJO-
HEHHS OT TpeH1a, HHTePNpeTHPyeMble B 1aHHOM cayyae Kak omHGKu
AdHHBIX, HMEIOT HEPeKO BeChMa CJA0MXKHbli XdapakTep H MOTYT B CHJIb-
HOH Mepe 3aTylieBbBATH 06ULYI0 TeHAEHUHIO H3meHenus. [lo ITOMH
MpHYHHE N5 BLIABJEHHS W OLEHHBAHHS TPEHAa BO3HHKaeT Heo6Xo-
AMMOCTb B HCMNO/Ib30BAHHH aNNapata CTATHCTHUYECKOro CrylaK HBaHUA
BPEMEHHBIX psAfoB. CraxHBaHHe MO CYTH fena 03Hayaer npejacrasJe-
HHE TpeHl1a B Ka)10# BpeMeHHON Touke MOCPeICTBOM HEKOTOpOro
B3BEUICHHOTO CPE/IHEro 3HAYCHUIT psja B ee OKpecTHOCTH. Tem caMbim
AOBOJILHO HEperyaspHblii rpaguk xona Bo Bpemenu paccmarpuBaemoii
MaN€O0NHMHONOTHYECKOH  XapaKTEePHCTHKH  3ameHsieTcs HEKOTOPbIM
MaAKHM TPaQHKOM CKOJB3SILEro CpeaHero, KOTOPbIA 3HAaYHTeIbHO
MpaBHAbHeE OTPaKaeT BpeMeHHble 33aKOHOMEPHOCTH M Jydurie nogaa-
eTCS HHTepnpeTaiuH.

CylecTByior pasnnunbie cnoco6si CrIaXKHBAHHS BPeMEeHHBIX ps-
ZoB. Buifop ontumanbHoil Cr1aXKHBAIWOLLEH NpPOUEAYpPHl 3aBHCHT OT
CTENEHH rIaAKOCTH TPeHAA H NIPeANON0KeHH i o Xapakrepe cJyyalhHbIx
NOrpelHocTel | npeacTasaseT co60i 10CTaTOYHO CJIOXKHYIO 3a1ayy.
EcTb ocHoBanus nosnarats, uro B NaNe0JIHMHONIOTHH B MO aBJAIOLLEM
HHCJIE CydaeB BNOJIHE Y10BJIETBOPHTENbHbIE pesyabTaTel Moxer obec-
MEUHTL TOAXOMN, MPeAJOXKeHHbli B pabore «YCTOHYHBBIE CTATHCTH-
HECKHe MeToAbl. ..» (1984). Ou CHHTE3HPYeT HIAeH CraaxKHBaHHs
BPEMEHHBIX PSIOB ¢ NOMOLUBIO CNAANHOB, TIOMEX0YCTOHYHBYIO perpec-
CHIO H aHa/lH3 BPEMEHHBIX PANOB. BamHbim NIPEHMYILIECTBOM 3TOro
MIOAXONA K CraaKHBAHHIO Mepel APYrHMH SIBSieTCs €ro mnomMexo-
YCTOHYHBOCTD.
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[Tycts X, — noanexkauiuii craaXKHMBaHHI0 BPEMEHHOH Psili HEKOTO-
poH najeoJMMHOJIOTHYECKOH XapaKTepPHCTHKH, § — omepaTop cria-
xuBanus. CriaxeHHbli psaa o6o3Hauum uepes Z;:

Zi= (sX);.

B ykasanHo#i paGoTe Ha onepartop CriaxKHBaHHs § HaJaraJjHch
CJeyIolLHe YCJIOBHS.

1. On npoaxeH no3BosisiTb BapbHPOBATh CTEMEeHb CrJa)KHBaHHA
OT OTCYTCTBHA criaxuBanua (Z;=X, B caMHX TOYKax) 10 MOJHOTO
crnaxuBanua (Z, — nuHeiHas (QYHKILKS BpeMeHH).

2. Oneparop s p0oaxeH o6ecrneyHBaTh CHHXKEHHE BJIHAHHA rpy6bIX
POMaxoB B HCXOJAHOM Pfy Ha KauyecTBO CryaXHBaHHS.

3. ®yukuusa Z, nomkKHA GbITh HenpepbiBHOH BO Bceil 06sacTH
onpejeeHns.

4. Onepatop § A0MXKEH TOYHO BOCHPOU3BOAHUTH NOJHHOMBI HH3KOH
crenedn X (sX=X).

5. Jlo/KHa HMETbCA BO3MOXKHOCTb MpPeABHAETb H KOHTPOJHPOBATH
HCKa){eHHe crekTpa sX N0 cpaBHEHHIO CO cnekTpoM X.

6. OnepaTtop s AOJXKEH NPOCTO BHIYHCIATHCA.

[TomexoycToiiuuBoe criaKHBaHHe BPEMEHHBIX PSLOB MaJIEOJIHM-
HOJIOTHYECKHX JaHHBIX C MOMOILbIO NpeAsaraeMoro nojaxoaa B obuiem
cay4yae ¢BOAMTCH K PeLIeHHI0 3aJayH

ave {p (X, — Z))+-5b* ave {(Z/) %)} — min.

3neck ave — 3HAK OCpPeJHEHHS; p — BbINYK/Jas yeTHas (yHKIHA
C OTpaHHYEHHOH MPOM3BOAHOH, Hanmpumep ¢yHkuusi (4); b — napa-
MeTp, OmpeleisiollHi cTeneHb craaxusanuda. [Ipy b=0 craaxu-
BaHHE OTCYTCTBYET, NMPH b —00 — MaKCHMaJIbHOe CryaXKHBaHHe (nps-
Masi perpeccHH).

Fnasa 8

BJIUAHHUE NESATEJIbHOCTH YEJIOBEKA
HA PA3BUTHE O3EP

JLOHHbIE OTJIOXKEHHUS 03€ep KakK nokasaregab
AHTPONOreHHoro BO3/1€HCTBHA

B rupporpaduueckoil ceTH KOHTHHEHTOB 03epa — BOAOEMbl
3aMelJIeHHOTO cTOKa, obsajaloline crnocobHOCTbIO TpaHCc(HOpPMHPO-
BATh NMOCTYNAIOULHE B HUX BOAbl H aKKYMYJHPOBATb BELLECTBO B BHIE
JIOHHBIX OTJ0KeHHH. OCOGeHHOCTH 03epHLIX 3IKOCHCTEM H YDPOBEHb
TpodHH 03ep onpeaensiloTesl KOJHYECTBOM GHOreHHBIX 3JIEMEHTOB,
MOCTYNAIoUHX ¢ BOAOCGOPOB, BEJIHUHHONH H CTPOEHHEM O3epPHbIX KOT-
JIOBHH, reorpaHyeckuM MNOJOKEeHHEM 03ep.

3a nocaesHHe NeCATHIETHS POCT HAPOLOHACENEHHS H CBA3aHHbIE
C'HHM YCHJIEHHOE PA3BHTHE NMPOMBILIJEHHOCTH H CEJbCKOr0 X035HCTBA
MPHBEJH K HHTEHCH(HKAUHH aHTPOMOTreHHOro BO3/1efCTBHS Ha o3epa.
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OtpHuatesbhble NMOCAEACTBHA TAKOro BO3ACHCTBHA ObliM CTOJb 3HA-
YHTeAbHbl, YTO B KOPOTKOe BpeMmsi npobJeMa H3YYeHHs H3MEHeHHi
KauecTBa BOAbl 03ep H XapaKTepa BOAHBIX 3KOCHCTEM CTaja OAHOW
M3 BeAYUIHX B JHMHOJOTHH. DBblI0 yCcTaHOBJACHO, uTO H3MEHEHHA
CBSI3aHbl ¢ BO3POCLIHM MOCTYIJIEHHEM B 03€pa MHHepaJibHbIX H opra-
HHUECKHX BELIECTB, T. €. C YBEJHUEHHeM colepKaHusi B Boae OHO-
FeHHBbIX 3JIEMEHTOB, CKOPOCTH H XapaKTepa 0CaJIKOHAKOMJIEeHHS.

[yt noctynaennsi GHOreHOB MOryT GbITb PasiH4Hbl H CBA3aHbI
KaK C HermocpeaCTBEHHbIM 3arpA3HeHHeM M 3aCOPEHHeM O03€epHbIX
aKBATOPHH, TAK H C TMPHHOCOM B 03€pa BEILeCTB C BOJAMH CTOKa,
aTMOCGEPHBIMH OCaAKaMH, NMOA3eMHbIMH Boaamu. HM3menenus, mnpo-
HCXOASILLHE B 03€pax B pe3y/abTaTe AHTPONOreHHOro BO3AEHCTBHS,
3aBHCAT OT XapakTepa MOCTYNAIOUIHX BEULeCTB, HX KOJHYeCcTBa H
NPOAONKHTEJNLHOCTH BO3/1€HCTBHA — C OLHOH CTOPOHbBI, € APYrOH —
OT NMPHPOAHLIX OCOGEHHOCTEH KaXA0ro KOHKPETHOro BOAOEMA, B TOM
yHeae — OT YPOBHS €ero TPOPHH HAa MOMEHT Hayaja BO3JEeHCTBHS.
CyuiecTBeHHLIMH SBASIOTCA pa3mMepbl H GOpMa KOTJAOBHHBI, ri1y6HHAa
o3epa, 0cOGEHHOCTH BOA0OOMEHa M BOAHOH AHWHaMukH. [lo-pasHomy
pearupyioT Ha MocTynjaeHne GHOreHOB H APYTHX BELLECTB rOMOTepMHbIe
U cTpaTH@HUHPOBaHHbIE BONOEMbl. B 10HHBIX OT/IIOKEHHAX 03ep oTpa-
KAOTCA BCe H3MEHEHHsl, MPOHCXOAfLLHE Ha WX BoaocOOpax: yBesH-
yeHHe pacnaxaHHOCTH, BHeceHHe yaobpenuit B nousy, 3a6osadnBanue,
MEJHOPATHBHBIE MEPOTIPHUATHSA, HAKOHELl, NPAMOH cOPOC 3arpA3HEHHbIX
BOJL.
[Tpouecc aHTPONOreHHOro BO3/AEHCTBHS HA 03€pa 4acTo NPHHHMAET
Xxapakrtep 3BTPO(QHPOBAHHA H BeleT B PANE CAyydeB K MOBBIILEHHIO
TpodHueckoro craryca osep. IBTpodHpoBaHHe, N0 OnpeleneHHIo
JI. JI. Poccoaumo (1977), — 3T0 noBbllIeHHe YPOBHA HOBOOGPa30-
BAHHS B BOJOEME OPraHHUYECKOro BellecTBa B MPOAYKIHOHHO-GHOJO-
rHYeCcKOM fnpouecce. Mayuenne aHTPONOreHHOro BO3EHCTBHS Ha 03epa
OCYLIECTBJACTCA MyTeM HCCJAE0BAHHA H3MEHeHWH OHOreHHoi Ha-
rPY3KH H GHONOrHUECKOH MPOAYKTHBHOCTH O3epHBIX 3KocHeTeM. Hecae-
0BaHHe GHOJOTHUECKOH MPOAYKTHBHOCTH 03€PHBIX COOOILECTB H OCO-
GeHHO OnpefeeHne nepBHYHON MPoaYKLUHH duTonaankTona (Bunbepr,
1960) nocay*H/AH TEOPETHUECKOH OCHOBOH H3YUeHHsl H3MEHEHHH 03ep-
HBIX 9KOCHCTEM MO/ BJAHSHHEM AHTPOMOTEHHOrO 3BTPO(GHPOBAHHS.
OCHOBHBIE MPOSIBJEHHS Mpolecca IBTPOPHPOBAHHSA — 3TO H3MEHEHHE
KHCJIOPOAHOrO PeXXHMa H (QH3HYECKHX CBOMCTB BO/AbI O3ep: ee LBeTa,
3anaxa, 3JeKTPONpPOBOAHOCTH H T. A. YXYAUIEHHe KayecTBa BO/bI
B CBOIO 0Yepeab 06YC/N0B/IeHO H3MEHEHHAMH CKOPOCTH MPOAYKIHOHHO-
JIECTPYKLUHOHHBIX MPOIECCOB B 03epHON 3KocHcTeme. CaoxHOCTH H
MHOrOrpaHHOCTb AHTPONOreHHOro BO3AEHCTBHS HA PA3HOTHMNHbIE 03epa
06yca10BAHBaeT GOJblIHE TPYAHOCTH ONpeNe]eHHs CTENeHH BO3JeH-
CTBHSI H CKOPOCTH npolecca 3BTPOGHPOBAHHA. B KaxK/10M KOHKPETHOM
c/yyae pe3yJbTaT AHTPONOTEHHOro BO3AEHCTBHA 3aBHCHT HE TOJBKO
OT XapaKTepa BO3/eHCTBHSA, HO H OT ero NpoaoKHTeAbHOCTH. OTCI0Aa
BO3HHKAeT NaJeoJHMHOJOTHYeCKHH acnekT B H3YUYEHHH aHTpPOMNOreH-
HOrO BO3/1eACTBHA Ha O3epa.

Pa3ButHe 03ep MPOTEKaJo B TECHOH CBA3H C H3IMEHEHHFMH MpH-
poaHo#t 06CTaHOBKH Ha HX BoocGopax. Xo3sificTBeHHAA 1eATeJbHOCTh
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CYLIeCTBEHHO H3MeHHJa Bojocbopsl o3ep. Ha wmectre npupoanbix
CJAOXKH/IHCb KyJabTypHble JanamwagpTel. [lporHosnposanue npouecca
3BTpodHpoBaHHusA TpeGyeT, ¢ OJIHOH CTOPOHBI, H3YYeHHS] COBPEMEHHOrO
COCTOAAHHA O3ePHOH 3KOCHCTEeMBl, C [PYroil — 3HAHHS HayaJbHOH
CTajHH 3BTPOMHPOBAHHA H COCTOSIHHA O3epa N0 Hauana aHTPOINoO-
redHoro BosjeiicTBus. OCHOBHBIMH HHAHKAaTOPaMH, XapaKTepH3ylo-
IIHMH HapylleHHe X0J4a eCTeCTBEHHOH 3BOJIOLUHH JHMHOCHCTEM,
cjelyeT CYHTATh H3MEHEHHS B JIHTOJNIOTHH H CTpaTHrpadHH OCalKOB,
HapyuleHHsi B XHMHMYECKOM COCTaBeé HX OPraHHYecKoH H 30JbHOH
yacTe#, BHe3alHble CKauykKH B YHCJEHHOCTH H COCTaBe AHATOMOBOI
¢aopbl, nanuHosorHyeckHe naHHbie W Ap. (daebinosa, 1972).

BcectopoHHee noc/ofiHoe H3yueHHe JOHHBIX OCAJKOB JaeT BO3-
MOXKHOCTb C JOCTATOYHOH MOJHOTOH BOCCTAHOBHTb OCHOBHBLIE 3TaMhl
HCTOPHH BOJOEMOB, M3MEHEHHH HX peXXHMa H OHOTOMNOB; OCOGEHHO
noapo6Hble HCCJAeAOBaHHS NpoBejeHbl B DesopyccuH, onHoH M3 HaM-
Gosee Goratelx o3epamu ob6aactefi rymupHod 3osi CCCP. [as
Benopyceun (Skywko, 1971) OCHOBHBIM THNIOM cTpaTHrpadHuecKHx
pa3pe3oB B COBPEMEHHbIX 03epax CMellaHHOH 30HBl SABASETCA «Kjac-
CHYeCKHH» pa3pes, o6HapyeHHbIH Gosiee 4eM B MOJIOBHHE BCEX H3BECT-
HblX pa3pe3os (okoso 500). OH xapakrepHayeTcs nocjen0BaTeNbHOH
CMEHOH THIOB OTJIOXKEHHHA OT HanboJsee APeBHHX KJIACTOTEHHBIX Mecya-
HOTJIMHHCTBIX K KAPOOHATHBIM OGHOXEMOTeHHbIM B CpejlHel yacTH paspe-
30B H BhIlLE K OPraHOMHHEpPaJbHbIM H OPraHHYECKHM C CHJIHKATHOH
OCHOBOH 30/1bHON 4acTH. Tako# WM JM06GOH Apyrol THM CTpaTHrpa-
¢HueCKHX pa3pe3oB OTBe4YaeT CMeHaM NPUPOLHOH O6CTAHOBKH B M031-
HeJIelHHKOBbe M rojioueHe. HuKHHUHA c/10f KIaCTOreHHBIX OT/IOXKEHHH
o6pa3oBajcsi B XOJIOJHBIX YCJOBHAX CyGapKTHYECKOrOo KJAuMaTa
NO3JHeJeHHKOBbA; CPeJHHH, Kap6OHATHBIH rOPH30HT, o6oralleHHbIH
YIJEKHCIBIM KaJjbllHeM, fIBAfeTCH pe3y/lbTaTOM CYXOro H OTHOCH-
TeJbHO TEMJ0ro KJAHMara npe6opeana W Gopeasja, KOria YCHIEHHOe
XMMHYECKOe BHIBETPHBAHHE COCOOCTBOBANIO HHTEHCHBHOMY TNOCTYIJIe-
HHMI0 KapOOHaTHOro BellecTBa B 03epa, HMeBIIHE B TO BPEMSA OJIH-
roTpodHbulii pexxuM. HauuHas ¢ aTJaHTHYECKOro BpeMeHH roJioLeHa
B YCJOBHSIX HauGo/ee TEINIOrO H BJAaXXHOTO KAMMAaTa TPOgHUYecKHil
YyPOBEHb B 03epax cTaJ MOBLIILATLCA H Ha4a/l0Ch HAKOIIEHHe OPraHo-
MHHEPaJbHOro THNA OTJIOMEeHHH: TIHHHCTBIX HJIOB, KPEMHE3eMHCTHIX
H OprasHyecKkHx camnpomnejed. DoJbLIMHCTBO 03epHLIX BOLOEMOB
JIECHOH 30HBI B LI€JIOM SIBJAIOTCA HAKOMHTENAMH OPraHHYecKoro Belie-
crBa (Pocconnmo, 1964), B cocraBe KOTOPOrO MpPOLEHT 30JbHON
4acTH COKpallaeTcsl B MOJAb3y OpraHHyeckod. B 3oHe cMelaHHBIX
JIeCOB 3TO siBJeHHe 06YC/0B/eHO aBTOXTOHHBIMH Mpoueccamu. Bmecre
C TeM B HEKOTOPHIX pa3pe3ax obllasi 3aKOHOMEpPHOCTb Hapyllaercs
nosiBleHHeM BepxHero caos (okosao 0.5 M) ¢ MOBBIEHHBIM cojep-
XKaHHeM aJIlOMOCH/HKAaTOB MO CPpaBHEHHIO ¢ GoJiee rJyOGOKHMH TOpPH-
3oHTamH. [lpHuMHa Takoro onecyaHWBaHHsi H OrJeeHHSI BEpXHEro
C/l0fl CBA3aHAa C YCHJEHHeM MOCTYIJIEHHS TEPPHreHHOro BellecTBa
B pe3y/bTare paclaxuBaHHs BOAOCGOPOB H pPa3BHTHA 3IPO3HOHHBIX
npoueccoB (SKkywko u ap., 1978).

AHa/nu3 HeCKONIbKHX cOT 06pa3loB H3 BepXHero cJosi OCalKOB
H CcpaBHeHHe HX c Gosiee T1yGOKHMH CJIOSMH MO3BOJHJH BBIABHTH
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PAA HaMpaB/leHHbIX H3MEHEHHH XHMHUYECKOrO €OCTAaBa, BBI3BAHHBIX
XO3AHCTBEHHOH NeATeNbHOCTbIO Ha Bogoc6opax, npouecca aHTpo-
noreHHoro 3BTpodupoBanns. HHAMKaTOpaMu B 3TOM OTHOLIEHHH
ABJIAIOTCA COGLAMHEHHSI XKese3a H CBf3aHHble ¢ HHUMH — docdopa,
cepbl, MapraHua.

M3BecTHO, 4TO A/1st 30HBI TalrH, H B OCOBEHHOCTH [OPOBHHLIHH
Bantuiickoro wuTa, xapakrepHo o6pasoBanie 03€PHBIX XKesae3oMmap-
raHueBblX pyx H Koukpeuu# (CemenoBuu, 1958). IOxHee, B 30He
CMELIaHHBIX JIeCOB, TAKOH THII HAKOIMJIEHHs] BCTPeYaeTcs 3HAUHTENbHO
pexe H NpHYpOueH JHIIb K JHTOpaJH Me30TpodHbIX 03ep. 3Hauu-
TEIbHO 4Halle COeAHMHeHHA xese3a OGHApYXKHBAIOTCH B PaCCesTHHOM
BHIE B NPOQYHAANH 3BTPOQHLIX 03ep, B OMeJe3HEHHbIX OCALKAX
Kotopbix FeyOs; npesbimaer 7 % (na aGcomoTHo CyXOe BelIeCTBO).
HauG6osiee Bricokas oxenesnedsocts (>10 % Fe,0;) nabawonaercs
B MOBEPXHOCTHOM CJI0€ TVIHHHCTHIX WJOB M KDEMHE3eMHbIX calpo-
nenei ¢ npeobnagaHHeM BOCCTAHOBHTE/bHBIX YCJIOBHH B MepHOIbI
crardauui. Takum o6pasom, coBpemMeHHbI! GOH CeIHMEHTALMH B O3e-
pax Beiopyccuu XapakTepusyeTcs akTHBHBIM POLECCOM HAKOMAEHHs
TOHKOHCIIEPCHBIX TVIMHHCTBIX HJIOB M KPEMHE3eMHCTHIX canponeJeii
C BLICOKHM IIOKa3areJeM reoXHMHYecKoro (oHa kemnesa, 4To SABJAAETCS
Pe3y/IbTATOM HHTEHCHBHOH pacnaulkd 3emesb, 3DO3HH J1epPHOBO-NMO/-
30/IHCTBIX H MOA3O0JHCTLIX MMOYB H BHIHOCA XKEe3a H3 WIJIOBHAJbHOrO
ropusonra (Skywko u ap., 1984).

Jlisi coBpeMeHHBIX OCAKOB 03€p XapakTepHO HAKOMJEHHEe TAKHX
GHOTeHHbIX 31€MeHTOB, Kak (ochop, KoTopbiii MOCTYNnaeT ¢ yao6peH-
HbIX MOJed B OTJ0KeHHA C1a603BTPODHbIX CTPaTHGHILMPOBAHHbBIX
03€p BMeCTe ¢ paccesiHHbIM Ke/e30M B BHAE BHBHaHMTA. CTATHCTH-
YECKHE MOKasaTesd (hOHOBOTrO colep:kaHus dochopa B OTJI0KEHHSX
o3ep bBenopyceun pocruraor 0.5Y% P,0s (Ha abcoaoTHo cyxoe
BellecTBO). B oxene3HeHHBIX HIax M canponensx 3TOT MoKasaTelb
yBeanuuBaercs 10 3.0—3.5 % (Skywko u ap., 1985).

K nepeuncienHbiM WHIMKATOpaM u3aMeHeHWii mpouecca 03€epHO#
CEAMMEHTALHH MO BJHAHHEM AHTPONOreHHOro (akTopa cleayerT oT-
HECTH TakKKe coeiHHeHUs cepbl. CpefHee coaep:kaHue ee B OTJOKe-
HHAX o3ep Benopyccun cocrasaser 0.47 % (ma aGconioTHO cyxoe
BellecTBo), uto B 1.5 pasa Bblle Knapka aasi ocagouyHbix nopoJ.
B BepxHeM c/10€ OXKe/NEe3HEHHBIX FTHHHCTLIX HJOB H KPeMHEe3eMHCThIX
canponeseit CTpaTHPHUHPOBAHHBIX C/1a60IBTPOPHBIX 03ep cofepKa-
HHe cepbl ypeanunBaercsi a0 1 9%. OcHoBy ocagka B 3TOM cayyae
COCTAB/AECT THAPOTPOHJIHT H MHPHT.

Takum o6paszom, x03siicTBEHHAS OCBOEHHOCTD B0O10CGOPOB 03ep
B JIECHOH 30HE CTHMYJHPYET 06OralleHHe BEPXHEro CJa0s OTHOMKEHH Il
COCNHHEHHAMH Kesesa, ¢ocdopa, cepbl, H 3TOT Mpouece caenyer
CUHTATb MPOTPECCHPYIOLLHM.

Hakonnenne kapGonata KaibuMsi TaKxKe 3aBUCHT OT H3MEHEHHS
YCIOBHI B cHcTeMe Boaoc6op—o3epo. M3BecTHO, uTo HaKomieHwHe
KapOOHATHBIX canpone/eii HiH APYrHX OTJIOKEHHH ¢ BHICOKHM coaep-
aHHeM KapGOHATOB NPOHCXOAHT B JIMTOPAJbHOH H CYGJIHTOpAaIbHOH
30HaX Me30TPOMHLIX 03€p NpPH YCJIOBHH WHTEHCHBHOTO MPHHOCA €ro
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¢ NOBEPXHOCTHHIMH H TMOJA3EMHBIMH BOAAMH M OTCYTCTBHSI B BOJHOH
Macce arpeccHsHoil yraekucaorsl (Jlykawes u ap., 1973). B cessu
C aHTPONOreHHO# 3BTPodHKALHEH 03ep, yBesnueHHeM GHONPOAYKTHB-
HOCTH, HACHILLEHHEM BOJbl YTJIEKHCJIOTOH KapOoHAT KaJblus OTJa-
raeTcsi Tenepb TOJAbKO B HEMHOTHX o3epax (7 % ux obuiero yucaa).

B nocaefHHe roibl MoApoOHOe H3yyeHHe 0CaaKOB THIePIBTPOPHBIX
03ep, CHJAbHO TpaHCHOPMHPOBAHHBIX cOpOCaMH 3arps3HeHHbIX BOA,
1aJ10 HeOXHAaHHbIe pe3yabTarhl (SKywKo u aAp., 1982). B HeCKOIbKHX
o3epax H3GBITOUHOE MOCTYNJeHHe OHOTeHHbIX 3JIeMeHTOB 3a CuerT
CeJbCKOXO03ACTBEHHbIX COPOCOB MPHBEIO K THNEP3BTPOYHPOBAHHIO
BCeil JUMHOCHCTeMbl. B JeTHHi nepHoA B HHX Habawopaercs nepe-
ChIILIEHHE KHCJIOPOIAOM, OTCYTCTBHE CBOOOAHOH YIJIEKHCIOTHI, CHJAbHO
uesounas (pH 9) aktuBHas peakuusi. B 3UMHHH nepuoa BCe THAPO-
XHMHYeCKHe napameTpbi Pe3KO H3MeHsIOTCs, a MakcumyM ¢ocdaros
nocturaer 2.75 mr P/a. BepxHuii cj0H NOHHBIX 0CaiKOB B TaKHX
o3epax oforauieH kapGoHaToM Kaabuusi (>20 %), xora B 6ojee
rJyGOKHX TOPH3OHTAX ero cojepxKaHue He Bhime 3—5 %.

[To-BuauMoMy, Gaarogapsi H3GbLITOYHOMY KOJIHYeCTBY GHOreHOB
NpH BLICOKO# Temneparype (OTOCHHTE3HPYIOLLHE OPTaHH3Mbl, HCNOb-
3ysl YIJIeKHCI0TY GHKapOOHATOB Ha MOCTPOEHHE OPTaHHYECKOro Bellle-
CTBa, CABHraloT KapOOHaTHOe paBHOBecHe B CTOPOHY 0oOpa3oBaHHA
kap6oHaTa Ka/bllHfl, B pe3y/bTaTe 4Yero pacTBOp MepeHachbillaercs
u CaCOj; Bbimagaer B OCa/OK.

JlnaToMOBbIe BOLOPOCJH, y4acTBys B KPyroBOpOTe BellecTBa H
IHEPTHH, UYTKO PearHpyloT Ha H3MeHeHHsl B COCTOSIHMH JIHMHHYECKOH
cuctembl. [1pH H3yueHHH 1HATOMOBO# (aopsl o3ep Besopycchu BbisiB-
JleHbl Onpe/leleHHble 3aKOHOMEPHOCTH, CBSA3aHHbIe C HHTEHCHpHKaLHeH
XO3SHCTBEHHOH [eATe/bHOCTH Ha Boaoc6opax H yBe/lH4YEHHeM Mo-
CTYN/IeHHsi GHOTEHHBIX BellecTB B BOJOEMbl. B 4acTHOCTH, OTMEUEHO,
YTO HAYaJO BO3PACTaHHs CTeNEeHH TPOPHOCTH Bbi3biBaeT oGoraileHue
BHJ0BOr0 pa3Hoo6pasus ajbro@Jopsl, KOTOpoe 3aTeM pe3Ko CoKpa-
maercsi. B xome 3Toro e npouecca yBeJHYHBAeTCs YHCJIO ajKajH-
(HI0B M a1KaJHGHOTOB, NIPEANOYHTAIOLLKX LLEJTOYHYIO PEAKLIHIO CPEbI.
YBesnnuenne TPOPHOCTH, COKpallleHHe NPO3PAYHOCTH BOJbI BbI3bIBAIOT
nepecTpOMKY AHATOMOBbIX COOOLIECTB B CTOPOHY YBe/JIHUYEHHsA NpeAcTa-
puTesel 3nuduToB. OLHOBPEMEHHO COKPAIAeTCA YHCIO XOTOAOMIO0H-
BbIX BHAOB M 3aMeHa HX BHAAMH LIHPOKOro reorpaduyeckoro pacnpo-
crpaHenus. JlOMHHHpYIOLHE B UYHCTbIX 03€pax BHAbl POAOB Melo-
sira Ag., Cyclotella Kiitz. cmensiorcst ponamu Stephanodiscus Ehr.,
Fragilaria Hyngb., kak 60siee yCTORYHBBIMH K YBEJIHUEHHIO GHOreHHOH
Harpysku (Buaacos, 1981).

AHanH3 MAAHHOJNOTHYECKHX CHEKTPOB H3 O03EPHbIX OTJIOKEHHil
NO3BOJIIET CAe/aTh BhIBOJ, YTO C KOHIA aTJaHTHYECKOro sTana roJo-
lleHa HAYHHAETCS 3aMeTHOe BO3/efCTBHE YeJOBeKa Ha ecTeCTBEeHHbIi
pacTHTE/bHBIH MOKPOB. ITO NOATBEPKAAETCH HANTHYHEM B MbIIbLEBBIX
CMeKTPax Mblablbl PacTeHHH BbIPYGOK W MacTOMIL: KPanuBbl, MOAMA-
PeHHHKA, LlaBens, ThICAYENTHCTHHKA, OlyBAHYHKA, NOJOPOXKHHKA H 1P.

B cy66opeasnbHoe Bpemsi ¢ PA3BHTHEM 3€MJIE/ENHA H BbIpyOKaMH
JIECOB B NAJMHOJOrHYECKHX CMEKTPax MOABAAETCH MblibLa XJAeOHbIX
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3J1aKOB H OBICTPO COKpallaeTcss KOJHUECTBO MblAbIb LIHPOKOJHCT-
BeHHbIX mopox. B cy66opeanbHoe BpeMsi nblibla XJAeGHbIX 3JaKOB
6bl1a npeacTaBieHa B OCHOBHOM TMIIeHHIed, B cybaTnaHTHyeckoe
BpeMs B CBSI3H C YBJAXXHEHHEM H NOXOJOJaHHeM KJHMaTa [10MH-
HHpyloLle# cTana nblabua pxu (Boraenn, 1984).

CnoxHUBLWIHKACA K HAaCTOSILIEMY BPeMEHH KOMIMJEKCHbIH noaxon
K H3YUYeHHIO NOHHBIX OTJOXEHHH B CBA3H C H3Y4YeHHEM TMpOlleccoB
3BTPOGHPOBAHHA 03€p, BbI3BAHHBIX AHTPONOreHHbLIM BO3JeHCTBHEM,
JOMOJIHHICA PSAAOM HOBBIX MeTOA0B. BaxHoe 3HaueHHe N5 CYXKAEHHSA
O BJHAHHH Ha pa3BHTHe O3ep NEeATEJbHOCTH 4eJOBeKa HMeno ycTa-
HOBJIEHHe CcTalHi XH3HH o3epa. Maew o cmeHsiiomux apyr apyra
CTafHAX pa3BHUTHA o3ep Gbiin pa3Butel eule B paGorax Popens,
KOTOpbIH HAa npumepe JKeHeBCKOro o3epa onucas nATh CTaiHil MH3HH
03epa, Korja Ha MepBOM 3Tane pa3BHTHA B BOLOEME OTKJaAbIBaJHCh
MHHEpPOTEHHbIE aJJIOXTOHHbIE OCAJKH — TMECKH M TJIHHbI, 3aTeM Haua-
Jock 0o6pa3oBaHHe MWJOB, T. €. BC/AeJACTBHE HAKOMJEeHHs BHauaje
aJJIOXTOHHOrO JeTPHTAa B OTJIOXKEHHAX MOABHJACh OpraHHuyeckas co-
cTaBjfiiollas, No3jHee B HJIaX HauWHaeT npeobaanaTbh aBTOXTOHHBIH
JIeTPHT, 06pa3yIolIHHACA 3a CUeT KH3HeLeATebHOCTH 03epHOH GHOTHI,
najee MPOHCXOAHT MpeBpallleHHe o3epa B NPy H HakoHeu B 60,0TO.
Tunemann u Haymanu Ha npumepe o3zep DbBaaruiickoit obaactu H
AsbN MOKa3aju, YTO TJaBHBbIH (AKTOpP «CTapeHHs 03ep» — HaKorJe-
HHE B HHX MOLLHOH TOJIULH aBTOXTOHHOTO J€TpHTA, 3aNOJHSALLEro
€ro MepBOHAYaJbHYIO KOTJOBHHY, BCJEJCTBHE Yero 03epo H3MeHsieTcs
OT OJHroTpoHOro yepes cTaaHld Me30TPOGHH K 3BTPOGHOMY H
nanee — K AHcTpodHOMY THMy. EcTecTBeHHBIH mpollecc cTapeHHs
03€ep B YMEPEeHHbIX IWHPOTAX MPOTeKaa Ha ¢oHe CyLLeCTBEHHBIX KoJie-
GaHHil TemnepaTypbl H YBJAXHEHHOCTH KJHMAara Mo3jHe- H focJe-
JIeHHKOBbS, KOTOpble BO3€HCTBOBAJIH KaK HEMOCPEJCTBEHHO HA BOJ-
Hblé MAacChl 03€p, TaK H OMOCPENOBAHHO — MyTeM H3MeHeHHH JaH.a-
wadToB HX BOAOCGOPOB — rHApPOrpadHYEcKOH CeTH, MOYB, PacTH-
TeJbHOCTH H T. A.

Yxe B HeoNHTe NEATENbHOCTb Ye/OBEKA OKa3biBaja BJHMSIHHE HA
JanawagTel Bogoc6opoB o3ep. ITO BAHAHHE MOAPOOHO PaccMOTPEHO
B IIMKJe paboT, nocBsillleHHbIX HCTOPHH o3epa Jloeoapeu (Kukkonen,
Tynni, 1972; Huttonen, Tolonen, 1974; Simola, 1977), 6bin0 npose-
JIeHO KOMIIJIEKCHOe MOCJ0OHHOe H3YueHHe JIOHHBIX OTJOXKEeHHH H aHa/n3
HCTOpHUECKHX MaTepHasoB. B 03. Jlososipeu (naowans — ~0.5 km?,
cp. ray6uHa — 8 M, MakcHmaabHas — 17.5 M) MOUIHOCTb AOHHBIX
OTJIOXKEHHH aoctHraer 5 M. M3yueHue cocTaBa JOHHBIX OTJOMKEHHH
o3epa M onpejejexHe Bo3pacta ocaakos meroaom '*C nokasano,
4TO 03epo BO3HHKIO 10.2 ThiCc. €T Ha3an, a yeslOBeK NMOSIBHJCS HA €ro
BofocGOpe B YETBEPTOM ThICAUEJETHH 10 H. 3., T. €. 6 ThIC. JieT Ha3an,
H BCE MocJjejlyloliee pasBuTHe 03epa OMnpeaenssoch HHTEHCHBHOCTBIO
npeo6pa3oBaHHA ero BoaocGOpa UeJOBEKOM.

Temn ocankoHaKON/IEHHA, BBLIUHCJEHHBIH MO pe3y/abTaTaM CepHH
PaaHOYrNepONHLIX L14THPOBOK, HA HAYaJbHOM 3Tamne CYLLeCTBOBAHHA
oszepa B npeGopeane u Gopease Gbll OYeHb HH3IKHM, B AT/JaHTHKe
OH HECKOJIbKO TMOBBICHJCA H CYLLeCTBEHHO BO3poc 5.5 ThIC. JleT Ha3an
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C NosiBjieHHeM Ha BoaocOope o3epa nMepBOOBLITHBIX OXOTHHKOB. Bbije-
J€HO 5 CTaHil OCBOGHHS YeTOBEKOM Bogoc6opa o3epa. [TepBasn cranus
HAUHHACTCH B KOHIE aTJaHTHUECKOrO BPEMEHH W XapaKTepHayercs
JECHHIMH TIOXKAPDAMH H H3MEHEHHSMH DACTHTENBHOCTH, 3adHKCHPO-
BAHHLIMH B O3€PHbIX OT/NOXKEHHWSIX MO COCTABY MblIbLbl H HAJHUHIO
Mpoc/ioes nenna. B nbuibueBbIX CneKTpax OTA0KEeHHH pe3ko BO3pa-
CTACT COAepMKAHHE MblIbILLI NanopoTHuka Pteridium, paspacraioute-
FOCs HA CBEXKHX rapaX, NOSIBIAETCS NbiJblla KPanuBbl U APYTHX 10106-
HBIX €l TPaBSIHHCTBIX pacTenuii. Bo Bropyio (hasy akTUBH3ALHH Yeno-
BEUCCKOH 1efITeJIbHOCTH BJABOE BO3PAcTaeT CONEPKAHHE MBLIbILKI
COCHBI, YObIBACT CONEPIKAHHE MbLIbLbI €J1H. YBEeJHUHBACTCS conepxa-
HHE TbIbLEI MOXXKEBeNbHHKA, 31aKOB M pasuoTpasbs (Plantago,
Rumex, Urtica, Artemisia). dra tasza oxpaTweiBaer BpeMsa jao |—
2 BeKa H. 5. B tpetbio ady (II—VI BB. H. 3.) BuepBble B OTA0KEHHAX
03€pa MOSIBAAETCA MblbLUA KYJbTYDHBIX 3/JaKOB — DPXKH, SAYMEHS,
NMUIEHALBl, YTO CBHUAETE/NLCTBYET O HAyaje MNOJCeYHOTO 3eMJeneaHs.
Hlanee B ocagkax dukcupyercs dasa KYJbTYPHOTO 3eMJeje/iusi H
HHTEHCHBHOTO HCMONb30BaHWA mnacTOuuL. B apesecuoii uyacrtw au-
arpamm BeJIHKO coaepxkaHHe Gepesbl, NMePHOLHUECKH YBeJHUHBAETCS
MPOUCHT MbIbLLl 0J1bXH, MOXMKeBeJNbHHKA, JieulHHbl H HBbl. Cpen
TpaB xapakrtepHol Rumex acetosella, Ranunculus, Centaurea,
a TaK»Ke KOHONJIsi M JieH. JT1a ¢pas3a oxsareiBaet Bpems ¢ VI no XVI B.,
NpH 3TOM CHauyana KyabTHBHpoBasiach Kowomas (V—XIV Bs.),
a ¢ XV—XVI Bs. — nién. aras dasa uurencusHoro COBPEMEeHHOro
semaenennst oxsareisaer XVIII—XX BB., Korpa miaowaan nocesos
HECKOJILKO COKPALLAIOTCA H NPOHCXOAHMT 3a/1€CeHHEe TEPPHTOPHH; B pe-
3y/bTaTe pacTeT A0S NblAblibl COCHB H €/1H, YMEHbIIAETCA pOJib
OJIbXH W TbLIbIlbl HEPEBECHBIX PacTeHHH.

Takum o6pasom, 3T0 HCCaeOBaHHE NMOKA3aJ10 IIHPOKHE BO3MOXK-
HOCTH NMPHMEHEHHS MeTo[a MaJHHOJOTHUECKOTrO aHa/aH3a B COYETAHHH
C FPAHY/IOMETPHYECKHM H XHMHUYECKHM aHa/JH30M LOHHBIX OTJOMKEHHI
H PaaHOYI/I€POAHBIM METOAOM OlpeleJeHHS BO3PAacTa 0Ca/lKOB.

Biusinne yenoBeueckod AeATeNbHOCTH, H3MEHHBIIEe CKOpPOCTb H
HanpaB/JEHHOCTb O3€PHBIX MPOLECCOB, SIPKO MPOABHAOCH HA Bosbiiom
[Tnenosckom oszepe (Ohle, 1979), rue AHTPOMOreHHOe BO3JeHCTBHE
Ha 03epo Takxke OblJIO H3YYEHO KaK MO HCTOPHYECKHM JOKYMEHTaM,
TAK H MyTemM KOMIMJIEKCHOTO MOCAOHHOTO H3YUEHHS JOHHBIX OTJ0KEHHH,
B uacrosimee Bpemsi mioumaab ozepa 30 km?, cpenHsaa raybHHa —
12.5 M, a makcumanbHasi — 41 M. Osepo oGpasopanoch B KOHILE
MJIeHCTOLEHA Ha MeCcTe NPOTAHBLIEH T[JibiGbl norpe6eHHOro Jbaa.
MouinocTs 03epHBIX OT/I0KeHHH focTHTaeT B Hem 15 M. Ha npoTsxe-
HHH MO3/1Hero apHaca, npeGopeana W Hauasa Gopeasna Temn CeLu-
MeHTauHnH Gbla HU3KHM (0.1 —0.2 Mm B rox). /lanee on BO3pacraer,
B OCajKax yBEJIHUHBAGTCH CO/lePKAHHE MHUHEPANbHON cocTaBAAIOLIEH,
Xnopouiia «a», KPeMHHS, CBA3aHHOTO C HAKOMJICHHEM naHuuped
anatomei. Bee 3TH M3aMeHeHHs BBI3BAHBI MOSIBJEHHEM Ha BojsocHope
03€epa 4eJOBeKa, CBEIEHHEM JIECOB, HAYAJIOM 3eMJele/Hs,

Peskoe uamenenue pexuma osepa npousomwso s cepente XIII B.,
KOria Ha pyube, BbITEKAIOLIEM M3 Hero, GbLIH MOCTPOEHbl MJIOTHHA H
ME€JIbHHLA, B Pe3y/IbTATe YEero H YypoBeHb 03epa Obll MOAHAT HA 2 M.
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Pa3smbis 6eperoBoil 30HbI BCJEACTBHE MEPHOAHYECKHX KoJebaHHil
YPOBHSI 03epa, CTaBLIero BOAOXPAHMJHIIEM, MPHBET K KaTacTpodH-
4ecKOMY pOCTY CKOPOCTH 0CalKOHAKOMJEHHUs, KOTOpas BO3poc.a
B 120 pa3 u gocturaa 12 mm B roa. Ecau 10 nocTpoiiku nioTHHBGI
Goqee yem 3a 10 Toic. JeT chopMupoBanochk 7.5 M ocajKoB, TO 3a 8 1no-
CAeYIOUIHX CToJNeTHiH — Toxe 7.5 M. B Bepxuem cioe ocankos,
o6pa3oBaBllieMCH N0OCAe CTPOHTENbCTBA MJOTHHBI, CONEPIKAHHE OPra-
HHYECKOTO BeLIeCTBA BHIPOCIO MO cpaaaeuum C HHXKHHM CJ0eM
B 12 pa3 (c ~100 r/m* no 1265 r/M , coepxKaHHe xaopoduaia
«a» — B 30 pas (c 0.1 r no 2.8 r/m?), COoLlepKaHue ayTHIEHHOro
kpemuus — B 18 pas (co 100 r no 1800 r/m?). Pe3ko yBesnnunaoch
TaK)Ke cojepXaHue psila MHKPOIJIEMEHTOB — JKeje3a, ajoMHHHSA,
Koba/abTa, MeIH, [LHHKA.

CaenoBaTte/ibHO, aHTPONOTEHHOE BO3IEHCTBHE Ha 03epa MposiBJf-
eTcsl MpeXkie BCero B U3MEHEHHH TeMIa H XapakTepa ocajKoHakonJje-
HHA: B H3MEHEHHH XMMHUYECKOro COCTaBa OCajKOB, COAEpIKaHHsA opra-
HMUYECKOTO BEIeCTBA, BelUIeCTBEHHOTO COCTaBa OTJOMKEHHH.

Ycuaenwe aHTPOMNOreHHOTO BO31€HCTBHA Ha o3epa, Habawaano-
lieecs B MoC/AeAHHEe NeCATHIETHS, ObIJI0 YCTAHOBJICHO NMYTEM H3YYeHHA
BEPXHWX TOPH30HTOB OTJOXKEHHH MeroJ0M AHATOMOBOrO aHallH3a
neyx o3ep Kapenbckoro mnepemeiika (/lasbinosa, EH(DOHOB&
1979) — mesorpodHoro 03. Kpachoro (maowaab — 9 KM®, cp. ray-
6uHa — 7 M, MakcHMaJjbHasg — |4 M) H pacmnojoXeHHOTO B TOM XKe
paione 3BTpodHOrO 03. BHurnesckoro (niowanb — ~9 kmMZ, ¢p. ray-
6uHa — 2 M, MakcHuMmaabHast — 3.5 M). 3umoii co abaa oéoux o3ep
6blJIH OTOGPAHBl MOHOJHTHI OBEPXHOCTHBIX JIOHHBIX OTJOKEHHH MOLlL-
Hocteio 20 (Kpachoe) u 36 cm (BuuwneBckoe) npu o6uied ux moui-
HOCTH cooTBeTcTBeHHO 17 u 12 m. HMabl 6biiH 3aMOpOKeHbl H pasie-
JIeHbl Ha ¢JI0H B | M, B Ka’KIOM H3 KOTOPbIX ONpelesaloch cofaep a-
HHE XJ0pOodHIIa «a», CONepKaHHe CTBOPOK JHAaTOMOBBIX BOLOpOCEH,
BHMOBOH COCTaB [HAaTOMed W CTPOEHHE NHATOMOBBIX KOMIIJIEKCOB.
Bospacr ocaakoe 6bln paccuntan no mertoay Crokuepa (Stockner,
1975) Ha OCHOBe COMOCTABJIEHHSI COAEpPKAHHA JAMATOMEH B OTJO-
MKEeHHSX H KOJIHYeCTBa HX, MPOAYIHPYEMOTro B CPeiHeM 3a rojl B MJaHK-
TOHe 03ep. YCTAHOBJEHbl H3MEHEeHHS B XapaKTepe AHATOMOBBIX KOM-
NJIEKCOB: POCT 0O6LIero colep:KaHusi AMAaTOMEd B ocajikax, H3me-
HeHHsi KOJHYECTBEHHBIX COOTHOIIEHHH MacCOBbIX BHIOB, YBeJlHUYEHHE
YHCJIEHHOCTH AHAaTOMeH aJkalu(HIOB H aJKaJHOHOHTOB, POCT HH-
nekca A/C (COOTHOWEHHS] YHCJAEHHOCTH MJAHKTOHHBIX GeCclIOBHbBIX
JHATOMEH W LIeHTPHUeCKHX). B BepXxHHX b cM 0caiKoB pe3Ko BO3POC/IO
copeprKanue xaopoduana «a». [logcuer TeMna ceiUMEHTAlHH MOKa-
3aJ, uTo Haubosee pe3KHe H3MEHEHHS B CTPOEHHH JHATOMOBLIX KOM-
MJEeKCOB MPOH30ULIH 3a nocaeande 20—25 neT B nepHoi NOBbILLE-
HHSl YpOBHS TpodHH 03ep.

Takum o6pa3oM, K HACTOSALLEMY BPEMEHH YCTAHOBJIEHO, UTO aHTPO-
NoreHHbli (DaKTOP Hrpasj CYLUIECTBEHHYIO POJib B PA3BHTHH 03€PHBIX
3KOCHCTEM CO BpeMeHH MOABJeHHsl ueJoBeKa Ha Bojocbopax o3sep.
CreneHb H XapakTep aHTPONOreHHOro BO31eHCTBUA 3aBHCAT OT COBO-
KYMHOCTH NPHPOAHBIX W HCTOpHYECKHX (aKTOpOB, 4TO HEOOXOAHMMO
YUHTBIBATb TIPH H3YYEHHH HCTOPHH Pa3BHTHS 03ep.
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Bauanne na passutue osep
X035HCTBEHHON NeATeNbHOCTH HA BopocGopax

ILnst cy»KA€HHA O BJIMSIHHH aHTPONOTEHHOTO BO3JACHCTBHS Ha
PasBHTHe 03ep NMOMHMO HH(OPMALHH, KOTOPYIO HECYT HCC/JAEA0BAHHSA
AOHHBIX OTJIOKEHHH, HCMONB3VIOTCS CBEIEHHST O XO3AHCTBEHHON Jes-
TeJBHOCTH Ha BOJ0CGOpAX 03epP: AaHHbIE O HAPOTEXHHUECKHX COOPY-
KEHHAX, TIPHBOAAILHX K H3MEHEHHIO IMIYOHH H MPOTOUHOCTH, JaHHble
0 c6poce B 03epa MOJOTPeBaeMbIX BOA, GHOTEHHBIX H APYFHX XHMH-
Hecknx BeulectB. Oco6oe NosoKeHHe 3aHHMAKOT CBEIEHHS O GhICTPOM
pocTe MOCTYN/JEHHA B BOJHble OGBEKTHl GHOTEHHBIX BELIECTB, OMNpe-
AeNAUINX X0 3BTPOMHPOBAHHSA BOAOEMOB (3a mociaegHHe 80 mer
aHTPOIMOreHHble MOCTYMNIeHHA Pochopa B BOABI CYLIH BO3POCAH MOUTH
B 10 pa3). B nocsennue rogel aHTponorenHoe 38TpoHpoBanie BO10E-
MOB paccmaTpHBaercs Kak BaxkHedias npobuaema aumuonoruun (Poc-
conumo, 1977; Anekun, 1979).

B MupoBOil MpakTHKe WIHPOKO HCMOAB3YIOTCH IMIHPHUECKHE CBA3H
MEKIY YPOBHEM XO3SICTBEHHOH IeATeNbHOCTH H YPOBHEM TpOdHH
o3ep. Mayuenne sTHX cBsi3ell B OCHOBHOM 6blI0 HANpaBJeHO HAa pelue-
HHe nporuocTHyecknx 3axay (Dillon, Rigler, 1974; Vollenweider et al.,
1980; Pacnneruna, Iycakos, 1982). Jlns pa3apaGOTKH MeTOIHKH
MPOrHO30B HEOGXOAHMO NOHATL NPHUHHBI H3MEHEHHH, MPOUCXOLHBIIHX
B MPOLLIOM.

YCTaHOB/IEHBI CBA3H COCTOAHHA XO3AHCTBEHHOI 1eATENbHOCTH C aH-
TPOMOreHHbIM NOCTYMIeHHeM (ocdopa B 03epa, ¢ KOHUEHTpalueH doc-
dopa B HUX H C XapaKTePHCTHKAMH GHOJOrHYECKON NPOAYKTHBHOCTH.
Onpenensnock BAHAHHE cpeaHell KOHUEHTPALHH B o3epe obuiero ¢oc-
dopa Ha conepxanue B Boge xaopoduana «a» (Lee et al., 1980).

HM3menenns pochopubix Harpysok Ha osepa onpeaensiiorTcs JIBYM#A
bakTopamu: H3MEHEHHEM OG'bEMOB MPOM3BOACTBA H H3MEHEHHEM TeX-
HOJIOTHH TIPOH3BOACTBA B 06/1aCTAX, CBSA3AHHBIX C HMCMNOJb30BAHHEM
ocpopa. Texnonoruyeckue npoueccl M arpoTeXHHKA pelanm
06pa3oM BJHMAIOT HAa NOCTYNJEHHe B 03epa GHOTEHHbIX BELIECTB.
Jlnsi OUEHOK NMPOIIIOro COCTOSIHUS 03€p HX KOJHUECTBA MOMKHO VUH-
ThIBaTh, 3Had yle/lbHOe NOCTyNJieHue dochopa, CBOHCTBEHHOE OCHOB-
HbIM BAPHAHTaM BEJEeHHs XO3AHCTBA B pasHoe Bpems. [lisi mporuo-
CTHYECKHX OUEHOK TAKOH MOAXOJ ABJSIETCH €IHHCTBEHHO BO3MOMKHBIM,
HO B NMPOrHO3e TPYAHO y4yecTh BO3MOMKHOE H3MEHEHHe TeXHOJOrHH H
arpoTeXHH4YeCKHX npHemMoB. BO3MOMXKHbBI TakxKe OWHOKH NpH Nporiose
pocta o6beMa MPOU3BOJCTBA.

Panukanbuble H3MEHEHHS MOCTYMAEHHIT tdocdopa B BoaHbIe 06B-
€KTbl MOXKHO mpoceauTh Ha npumepe Cesepo-3anajna Hawei cTpaHbl.
Hast XVIII B. xapakTepHbiM Gbl0 MOJHOE OTCYTCTBHE MHHEepaJbHbIX
y10GpeHHi, B 3eMJe1eHH rOCMOACTBOBANA BeCeHHss Benawka. CToK
C mnoJed B monoBOAbe (OPMHPOBANCH HA MOYBAX, 3AKPEMIEHHBIX
KOPHEBBIMH CHCTeMaMH (cTepHs, TpaBbl). Opraunueckhe yno6peHus
BBIBO3HJIHCb B YCTAHOBHBIIHECS MHOTOJIETHEH NMPAKTHKOH CPOKH nocJe
MonoBoAbst. CPOKH 3TH XKeCTKO coBJI01a/HCh, UTO HCKJIIOYAIO0 CMbIB
yao6peHHi, 1a W 3anaxuBaiu ynoGpenusi Tyt xe (Muposa, 1969).
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B 3THX yCJAOBHSX yae bHblil BbHOC (ocdopa ¢ noJeit B BoaHble 06b-
eKTbl 6bl1 6JIM30K K CPeiHHM 3HauUeHHAM yAesabHOro BblHoca docdopa
u3 aeca (Cole, 1971). B coBpeMeHHBIX YCJOBHAX NPH LIHPOKOM HC-
M0Jb30BAHHH OCeHHEeH 3A6/1eBOH MaXoThl BECEHHHH CTOK OpMHpYyeTCsi
B YCJIOBHSIX, 6J1aTOTMPHATHBIX /A BbIHOCA OHOTEHHbIX BEIIECTB B BOJO-
TOKH, UTO MPHBEJNO K YBeJHUYEHHIO BbiHOca (hocdopa B cpeaHem MpH-
mepro B 3 pasa (Hasapos, 1981).

Euwe 6ojee 3HauuTe/NbHble H3MEHEHHS MPOHM3OULIH B KHBOTHO-
BojacTBe. KoauuecTBo KPyMHOro poratoro ckora no cpaprenuio ¢ XI1X B.
YABOHJIOCH, @ 32 CUET H3MEHEeHHS TeXHOJNOTHH CONEeNKAHHSA MKUBOTHbIX
BbiHOC docdopa B BoAHble OOLEKTbl YBEJHYHJCH B JIECATKH pas.

BoiHoc doccopa B BOAHbIe 06BEKThl ¢ OLITOBBIMH CTOYHBIMH BO-
NAMH HAaceJeHHbIX MYHKTOB TaK)Ke TMpeTeprnen pajadKaljbHble H3Me-
HeHHus. B ycsoBHSIX ce/bCKOH MECTHOCTH B MPOILIOM B BOAHbIE 00b-
eKTbl BBIHOCHJIOCH OKosio | 9% norpe6asiemoro ¢ nuuei ¢ocedopa
(Msraun, 1977). K 3ToMy Hano n106aBHTb, YTO FOPOJCKOE HaCe/leHHe
Poccuu pocrurao 2 % toabko Kk koHuy XVIII B. B coBpemenHom
ropojfie TMpH HAJHYHH KaHaJH3alHMH BBLIHOCHTCS B BOJHBIE OOBEKTHI
yxke 70—100 % norpeGasiemoro ¢ nuuied pocdopa, a 3a cuet npume-
HEHHS] JETEPTreHTOB KoaHuecTBO (octhopa B CTOUHBIX BOAEX MOXKET
ObITb YIBOEHO.

IS McchieiyeMblX MMEepPHOLOB JOJMKHbLI OblTh ONpeeleHbl yaenb-
Hble MoKa3aTenau BbiHOca (ochopa A8 BCeX CYLIECTBOBABIIHX aHTPO-
noreHHblX HeTounukos (IIuabkpor, 1975, 1981; Coiiep, 1977). BTopbim
3TANoOM HCC/eJ0BaHus ABAseTCS cOOP KOMHUECTBEHHbIX 1aHHbIX, Xa-
paKTePH3YIOUWHX aeMorpacHYeckHe CABHIH H YBeJHYeHHE 00BEMOB
NPOH3BOJICTBA B npejienax BoaocGOPOB 03ep, A1 KOTOPLIX aHAJIH3H-
pyeTcsi X0 HX AHTPOMOTEHHOrO 3BTPOPHPOBAHHS, & TAKMKE COOTHO-
LIeHHSA MoLIagel Bonoc6OpOB, COXPaHHBILUXCH B €CTECTBEHHbIX YCJI0-
BHAX H HAXOASUIHXCSA MO/ aHTPOMOTeHHbIM Bo3eiicTBHem. Ha tpeTbem
3Tane HCCJel0BaHHs OCVIIEeCTBJseTCs nepexoa oT nmoTtokoB docdopa
K ypoBHiO Tpodun o3ep. [Ipu 3TOM yyHTHIBAIOTCA H dHTPOMOTEHHOE,
W npupoanoe noctynaenus ¢ocpopa B Bojoembl (Dillon, Rigler,
1974).

B KayecTBe npHMepa CPaBHHUM pe3yJbTaTbl pacyera WM JaHHble
NpsMBIX H3MepeHHH NocTymaeHHs ¢ocdopa ¢ BOAHBIM H TBEPAbIM
cToKOM B Jlagoxckoe ozepo (taba. 5). B 1980 r. uamepenunoe nocry-
naenue dochopa cocrapasnnso 6830 T/roa, a Ha OCHOBAHHH PACYETOB
C NOMOILBIO YAeJNbHBbIX ToKa3arejell X03AHCTBEHHOH [efATeJbHOCTH
3Ta BeJHYHHA noJydnaack pasHoi 7300 t/roa (Pacnneruna, [ycakos,
1982). Cpennsis KoHuentpauus o6uero docpopa B Jlamgox-
cKoM o3epe B 3TOT nepuoa cocrasasaa 0.027 mr/a (Pacnaertuna,
1982).

AHanoruunble pacuetsl 6biH BoinoaHensl I C. uaskpor (1981).
Jnsi Bangaiickoro ozepa cpeiHsist pacueTHas BeJJHUHHA KOHLEHTPAaLHH
¢pocpopa B Bome cocraBuna 0.020 mr/a, a cpeansas ¢dakTHyeckas
BEJHUMHA MO 1aHHbiM 32 Tpu roga — 0.022 mr/a. PacueTbl no Apyrum
20 o3epam HMejH norpeiHocTH 10 84 %, B cpeanem — 55 %. B obuiem
ciyuae 1O Mepe yMeHbLIeHHsl naowaned BoaocOOPOB MOrPeLHOCTH
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Ta6anuwua b

Peayabrarsl pacuera konuentpauuu oduero gocdopa B soge Jlapoxckoro ozepa (P)
yepe3 ocopuylo narpyaky (L) n yepea konuentpauuio gochopa B BOZTHOM H TBEPAOM
croke (P,), noctynaouem B o3epo, Ha ypoeue 1980 r.

P, P Ownbka
Cnoco6bl pacuera L, r/m? B pacuere Be-
mr/a AHynnb P, %
UYepes cochopHyio HArpysky
Ha 03epo:
no (AaKTHYECKHM H3Mepe- 0.39 — 0.029 7
HHAM noctyniaeHu i gocpopa
Nno JaHHbIM O X03AHCTBEHHOH 0.41 — 0.031 15
JIesiTeIbHOCTH
Yepes koHueHnTpauuio ¢oc-
¢opa B cTOKe, NOCTYNAKOLIEM
B 03€epo:
no (axkTHYECKHM H3Mepe- — 0.097 0.029 7
HHAM nocTymIeHu# pocdopa
N0 NAHHBIM X03AACTBEHHON — 0.103 0.031 15
LesiTe/IbHOCTH

yBennuusatorcd. Jlas oTAeNbHO B3ATbBIX MaJgblX 03ep paccMaTpH-
BaeMblH MeTol MaJo3((eKTHBEH.

Heob6xonumble Tpe6OBaHHA K TOUHOCTH PACCUHTLIBA@MbIX BEJHUHH
BBHITEKAIOT M3 OUEHKH CpelHeH CKOPOCTH HapacTaHHA MNOCTYMJeHHH
dochopa. Ha ocHoBaHMM naaHeTapHblX OLEHOK BHAHO, uto ¢ 1900
no 1940 r. BuiHOC (ocpopa B Bogoembl yaBouJcs, a ¢ 1940 no 1980 r.
yBeavuniaca B 4 pasa (Komsrau-Iluke, Anekcees, 1985). Caenosa-
TeJbHO, [Jif HAllero BpeMeHH XapaKTepHO CpejHee YBeJWyeHHe I0o-
ctynaenuit gpochopa B BoaHble o6bekThl HA 10 9% B roa.

Canenyer moayepKHyTb, YTO paccMaTpHUBAaEMblii METOJ NpejHA3HA-
ueH [/1f aHa/JH3a Pa3BHUTHS MHOTOJETHEro npouecca 3BTpoGHPOBaHHSA
03ep W HENPHrOAEeH [ANf BbIABJEHHA MEMXIOoA0BbIX KoseGaHuil 3TOro
npouecca. [lostomy uenecoo6pasHo OCpeLHATb HCXOIHbIe jaHHBIE
0 xo3dicTBeHHON aedATesbHOCTH 3a H—10 ner. CpaBHHBAThL peayiib-
Tathl pacyeTa cleAyeT TaKXe ¢ JaHHBIMH, OCpPeJIHEHHBIMH 3a He-
CKOJIbKO JIET.

B nocnennue necATHJIETHA HHTEpeC K M3YUYEHHIO aHTPOMNOTeHHOTO
IBTPOMHPOBAHHA 03ep yBejauuuacsa. JLns pelieHHs pas3/HYHBIX Hayu-
HbIX H MPHKJAAHbIX 3aay MOMHMO OLIEHKH COBPEMEHHOTO COCTOSIHHS
03ep BO3HHK/JIA HeOOXOAMMOCTb B BbISIBJEHHH XOJAa rpouecca 3BTpO-
(DHpOBaHHMA 3a MPOMEXKYTKH BpeMeHH, HCUHC/SAEMble NeCATHNETHAMH
HJH TNOCJeJIHHMH cTtoneTHsaAMH. CeeleHHss 06 HM3MEeHEeHHAX B XO3AHCT-
BEHHOH JesiTe/IbHOCTH MO3BOJSIOT HE TOJNbKO BbIAEJHTb 3Tanbl pa3BH-
THA Tpolecca 3BTPO(PHPOBAHMHA, HO M [aTh CPABHUTEJbHYIO KOJH-
YECTBEHHYIO OLEHKY CKOPOCTeH rmpoliecca Ha 3THX 3Tanax.
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Fnasa 9

OBOBLULEHHE MATEPHAJIOB,
NMOJIYYEHHbIX PA3HBIMH METOLAMH

Boablioe 4HCI0 METOAOB, C MOMOLLBI0 KOTOPbIX H3ydaercs
HCTOpHA 03ep, MO3BOJAET MHOTOKPATHO MPOBEPATH MOJYHEHHbLIE BbI-
Boabl. Heo6x01uMo0 BbIpa6oTaTh MepeyeHb METOL0B, NPHMEHEHHE KOTO-
PHIX HEOGXOAHMO H J0CTATOYHO AJSl TOrO, YTOGbI MONYHHTL HVXKHbBIE
CBEJEHHS! N0 HCTOPHH 03epa. ITOT nepeyeHb 3aBHCHT OT Lesiel Heeae-
JOBaHHH. .

Bce wu3BecTHble MeTOAbl Lenecoob6pa3Ho MPHMEHATb TOJBKO Ha
OT/Ie/IbHBIX O0OBEKTaX, KOTOpble HCMOJb3YIOTCH B KayecTBe 3TaN0HOB
ANsi pa3paGOTKH HOBbIX NPHEMOB H3YYeHHS HCTOPHH O3ep. [Toka,
K COXKAaJeHHIO, HeJb3sl HAa3BaTb HH OAHOrO 0O3epa, NPH H3YHEHHH
KoToporo Gblna Obl HCMOAb30BaHA XOTH GObl 3HAuMTEJbHAA HaCTh
nMepeuHcieHHbIX Bhille MeTon0B. B xone aanbHeHIInX Hccne10BaHUM
HeO6XOAMMO 1eTanbHO H3YUHTb MO KpaiHeil Mmepe ABa HEGOJIbUIKX
03epHBIX paiioHa, OIHH H3 KOTOPBIX HAXOHACSH Gbl B 30He H3GBLITOYHOTO
YBJAXKHEHHS!, a APyroil — Ha rpaHHile 30Hbl HEJOCTATOYHOrO yBAAXK-
HeHHA.

[MepBbiM H3 TaKHX PaiOHOB OJKHA CTaThb lEHTpaJbHadA 4acTb
Kapeabckoro nepeuweiika, riae Ha 03. KpacHOM HaXOMHTCH JHMHO-
noruueckas ctanuna Mucrutyra oseposenennss AH CCCP. HMcropus
oszepa KpacHoro, B KOTJIOBHHE KOTOPOro OTMedeHa peKopaHas Moll-
Hocth (80 M) no3mHe- W MOCJENeLHHKOBHIX 03€pHO-JIeJIHHKOBBIX H
03epHBIX OTJOXKEHHH, yXKe paccmMaTpuBanach B psae paGor («HUcropus
osep Cesepo-3anana», 1967). B nacrosiuiee Bpems 03epo siBAsieTcs
Me30TPO(HBIM BOLOEMOM, THAPOJNOTHSA, THAPOGHONOTHS H JIOHHbIE
OTI0KEHHs KOTOPOro noapo6HO H3yueHbl. B 3Tom Xe paitoHe pacno-
JI0XKeHbl 0NHroTpodHoe 03. MHUYPHHCKOE, HMEIOLLee MOUTH TaKYIo XKe
dopmy, pasmepbl H ryGHHBI, KaK 03. Kpachoe, ssTpodroe 03. Bu-
LIHEBCKOe H LeJblil Pl APYrHX o3ep. ITH o3epa MOryT GbiTh HCTOJb-
30BaHbl A5 OTPAGOTKH M COBEPIIEHCTBOBAHHA CYLLECTBYIOUIHX METO-
OB W3YYeHHA HCTOPHH 03ep H J/si pa3pabOTKH HOBBIX METO/OB.

JIpyrum MHTepecHbIM pafioHOM, Tle Ha HeGOJbIIOH nJoulann
NPUCYTCTBYIOT OUYeHb pasHooGpaskbie 03epa (CTOUHbIE H GeccToyHbIE,
npeckble W coneHble), siBasieTcs paiion Kypopra Boposoe B CeBepHOM
Kasaxcrane. 31ech Takke yke nposoauanch uccaenosanns (Kopas,
1951).

Ha coBpemeHHOM 3Tamne HCCJEIOBAaHHA COBEPLIEHHO HEOGXOXHMO
NMPHMEHSATb Te0aKyCTHUeCKoe H pPaJHONOKAUHOHHOe 30HAHPOBAHHE.
OHO 10N HO COMPOBOXKAaThcsl GypeHHEM CKBAXKHH B Mpejesiax akea-
TOpHH 03epa WIH HA ero Geperax B 30He PacCNpPOCTPAHEHH§ O3€PHBIX
OTJNOMKEHUI W B3ATHEM KOJNOHOK JIOHHBIX OTA0KeHH#H. HyxHo usyuathb
TakKe JpeBHHE GeperoBble JHHHWM, HA/JBOIHbLIE W MOJABOAHLIE, aHa-
JH3HPOBATh HCTOPHYECKHe H THAPOMETEOPOJOrHyecKHe MaTepHasbl
0 pexHMe o3epa B MPOLIIOM.

[TpH H3yueHHH KEPHA KOJIOHOK H GYPOBbIX CKBAXHH 0c060€ BHHMA-
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HHE CJeayeT YAeasTb NaTHPOBKe oTJoKeHHit. M3 MHOrouHucaeHHbIX
METO/0B AA4THPOBKH (NaJeOHTOJOrHUECKHX, H3OTOMHBIX H JAPYrHX)
MOKHO BHIGPATH OHH HIIH 1B METO/18, KOTOPbIE OTHOCHTENLHO MPOCThI
H B JlaHHBIX YCJIOBHAX Aal0T Hanbosiee HaleKHble Pe3VIbTaThl. OueHb
BAKHO JeTANbHO OMHCATh JHTONOTHIO KEPHA, BbIMOJHHTL MOCHOHHDIH
rpaHyJaOMeTPHUYECKHH, MHHEPanOrHueckni XHMHUECKHH aHaJjlu3bl,
H3YUHTh HanGoJjee XapakTepHble HCKOMaemble OCTATKH. LleHHble paH-
Hble /IS CyXKI€HHA O KIUMAaTax Mnpounioro aaert CIOPOBO-TblIbIEBOH
AHAJH3, A A XAapaKTePHCTHKH 3KOJOTHYECKHX YCJOBHH B JAPEBHHX
o3epax — AMATOMOBbIA aHanu3. [Ipyrue naneoHTONOrHYECKHE METOLbI
cleyeT MPHUBJAEKATh B TeX CAy4asiX, KOTla OCTATKH XKHBOTHbIX WJIH
paCTeHHil COLEPIKATCA B OTIOKEHHAX B MACCOBBIX KOJHUECTBAX HJIH
KOrla CnopoBO-MblIbLEBOH H AHATOMOBbIH aHaJIH3bl HE AAl0T YAOBJE-
TBOPHTEJIbHBIX PE3YJNbTATOB.

[lpu pasBellke MeCTOPOXKIAEHHH canponens, 03epHOH H3BECTH,
IHATOMHTOR M cosell Haubosiee BaKHO ONPELeNUTb 3anachl MoJae3HbIX
HCKOMAeMbIX, a4 TAKXe HX XapaKTePHUCTHKH, BaXKHble s NPaKTH-
4YeCKOro HCMoNb30BaHHS.

B xoie HccJeLOBaHMH HCTOPHH o03ep HeoO0XOAHMO He TOJIbKO
YCTaHOBHTb, KaK MEHSJIHCh 03epa B MPOLIJIOM, HO H MOHATH NPHYHHLI
3THX M3MeHeHHH. Tak, eciM yCTAHOBJIEHbl H3MEHeHHs YPOBHS 03€pa,
HeOO6XOMHMO BbISICHHTb, FIBJASIETCA JH 3TO CJIeACTBHEM TEKTOHHYECKHX
NBH)KEHHH, M3MeHeHHH Kaumara, pe3y/bTaToM /[eATeJbHOCTH 4eo-
BeKa WJH KaKHX-To APYrux ¢akropoB. OTBETHTb Ha 3TH BOMPOCHI
He Bcerjia npocto. Ha BHelHHe BO3€ACTBHS COBEPIIEHHO MO-pasHOMY
pearupyioT 6acceidlHbl TPeX pasNHYHBIX THIOB: CTOUHBIE 03€p4d, Gec-
CTOYHbIe 03epa H MOPS WJIH MOPCKHE 3aJIHBbl, B KOTOpbi€ MOTYT mpe-
BpallaThcA 03epa Ha OTAJbHBIX 3Tanax CBOEil HCTOPHH.

YpoBeHb CTOYHOrO O3epa ornpejesercs BLICOTOH ero mnopora
ctoka. Eciu oHa ocraercs MOCTOSHHOH, TO YpOBeHb MEHSETCH TOJIbKO
B OYeHb HeGOJbIIKX npeaenax (o6biuHO He Gosiee 2—3 M) MO BJAHSA-
HueM KoJseGaHHsi CTOKa M3 o03epa, BbI3BAHHOrO KJIAHMATHYECKHMH
NpHYHHAMH. YBe/HYeHHE BJIAXHOCTH KJIHMATa Bbi3bIBA€T yBEJHUCHHE
CTOKA M YCHJIEHHE 3DO3HH, 4TO MOXKET NPHBECTH K CHHIKEHHIO BbICOThI
nmopora cToka H ypoBHs o3depa. [loporn cToka MajbiX 03ep MOTYT
MOBBLICHTBCA B Pe3y/bTaTe HaKoM/eHHsi Topda B pyc/iax BbITEKAKOLUIHX
W3 HHX BOLOTOKOB; 3TO MPOMCXOAHT OOLIYHO B Ma/JOBOJHbIE MEPHOMIBI.
[Toporu cTOKa MOTYT MOBLICHTb TaKKe 06Ba/Ibl H OMOJI3HH, CO3Aal0LIHe
ecTecTBeHHbIe MIOTHHBI HA BHITEKAIOLIMX H3 03epa BoaoToKax. B maio-
BOJHble MEepHOJbl TaKHe MJIOTHHLI PA3MbIBAIOTCA ropasio MeljeHHee,
yeM B MHOroBojHble. Takum o6pa3oM, BO3MOXHBI CJlyyaH, Koria
yBeJHUeHHe aTMOc(epHbIX 0CaJKOB NMPHBOAHT K MOHHXKEHHIO yPOBHA
o3epa, a yMeHblleHHe OCAJKOB — K €ro MOBLILIEHHIO. [Tpu crpou-
TeJbCTBE MJIOTHH W J1aMb cO31aloTCAd HCKYCCTBeHHBbIe MOPOrH CTOKa,
a cTouHble 03epa npespainanTcsi B BoaoxpaHuauua. C Apyro# cTO-
POHbI, pacyHcTKa M yraybJeHde nopora CTOKa Bbi3blBAIOT CHHXKEHHE
YPOBHSI 03€pa; OHO MOJMKET Jla)Ke MCUe3HYTh COBCEM.

Kak BJHAIOT TEKTOHHYECKHe [BHXXEHHS Ha YypOBEHb CTOYHOrO
ozepa? Eciu paBHOMEPHOE NMOJAHSATHE HCMLITHIBAET BECh TOT Y4acCTOK
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3eMHO KOpbi, B MpejeJax KOTOPOro pacnoJoxkeHo 03epo, T0 BbicoTa
ero ypoBHA OTHOCHTE/BHO BHICOTHI OPOTa CTOKA HE MEHAETCH. Ho npu
HEpPABHOMEPHOM TOIHATHH OTIeJbHbIE YYaCTKH 6Gepera MOryT 3a-
TONAATHCH, a ApyrHe ocywaTtbesi. Ecau mopor cToKa MOAHHMAETCH
GuicTpeil, uem Gepera 03epa, TO Ha HHX MPOHCXOAHT TPAHCTPECCHA.
MMEHHO TaK B TeueHHe 60ablieli 4aCTH TON0UeHa MPOHCXOAHIA TPAHC-
rpeccust Ha JlagoxcKoM o3epe. [Mopor cTOKa, HAXOAHBIIHHCA B CEBEP-
Hoil yactH Kapesabckoro nepetueika noAHHMacs OblCTpe#, 4em 3anaj-
Hble, BOCTOUHBIE H B OCOGEHHOCTH I0XKHbie Gepera o3epa. 3tu Gepera
3aTOMJIAAHCH, MOKa BOABI O3€pa He MepejiHjaHCh 4epe3 BOAOPA3AE
mexay pekamu Mra u TocHa, CJ0KEHHBIH PbIXJIbIMH TOPOAAMH.
O6pa3oBanca HOBbIH MOPOT CTOKA, Pa3MblB KOTOPOro BbI3BaJ pe3Koe
cuixenne yposus Jlagoru. Tpaucrpeccus, Bbi3BAHHAA TOAHATHEM
nopora cToKa, IPo10/KaeTcst Ha I0XKHbIX Geperax [Tckoscko-Uyackoro
oszepa. Ecau mopor cToKa nojiHHMaercs ¢ MeHblle#l CKOpPOCThIO, YeM
Gepera o3epa, TO OKOJO HHX MPOHCXOAHT PErpeccHs. HMmenHo Ttak
06CTOMT 610 HA ceBepHOM moGepexbe OHE}CKOro osepa. Hakoweu,
ec/H ONHa yacTb OeperoB o3epa MOAHHMAETCH 6bicTpeii, a apyras
Me//IeHHee, YeM MOpOr CTOKa, TO B PasHblXx 4acTsiX 03epa OAHOBpE-
MEHHO MPOHCXOAAT H PerpeccHs, W TPAHCTPECCHH.

CoBeplleHHO HHAaye pearupyer Ha BHELIHHE BO3/E€HCTBHA YPOBEHb
GeccTOuHOro 03epa. B yC/0BHSAX HEAOCTATOYHOrO YBJIAXKHEHHS 03€PO
MOJKET CYLIECTBOBATDL TOJBKO 3@ CYET MOCTYNJeHHS BOAbI C €ro BOLO-
c6oproro Gacceitna. Ero niowane (F) onpenensiercsi BoAHbiM 6a-
JIaHCOM:

<
T z—x

»

rae Y — romoBoil 06beM CTOKA, MOCTYNaioulero B 03€po, 2 — roaoBO#H
CJIOf MCMapeHHs ¢ ero NOBepXHOCTH, X — roloBOM CJ10# aTMOCHepHbIX
OoCaJKOB Ha MOBEPXHOCTb O3epa.

YpoBeHb 03epa 3@aBHCHT OT €ro MJoLait 1 onpeneasiercs popmoi
03epHO#l KOT/IOBHHBI. M3MeHeHHe ypOBHS B NepBYIO OY€pPElb 3aBHCHT
oT KosneGauuii kaumara. Ecan CTOK H aTMOC(epHbie OCaLKH yMEeHb-
WIAIOTCH, a MCMapeHWe pacTeT, TO MJOWAAb 03epa yMeHbLIAETCH,
a ero yposeHb nanaer. [Ipn pocre cToka H OCaAKOB H yMeHbLUIEeHHH
HCMAPEHHS YpOBeHb NoBbimaercs. BO3MOXHb OAHAKO CayuaH, Korjaa
yMeHblIeHHe HCNapeHHs COMPOBOXKAALTCA ellle GoJiee pe3KHM COKpa-
lleHHeM CTOKAa M OcaiKkoB. B 3ToM ciayuyae o3epa yMeHbLIAKOTCSH,
2 MHOTHe M3 HHX HCue3aloT coBceM. MMeHHO Takas kapTHHa Ha6aio-
najach B M03/HeJeHHKOBOE BpeMsi.

Ha BenHuHHY MPHTOKA B 03€PO BJMFET He TOJbKO KAHMAT, HO H
namenenue Bojoc6oproro 6acceiina. [pu ero ypennueHHn Bo3pacraer
NPHTOK, H 03€PO MOBbILIAET CBOH YPOBEHb. Oco6eHHO GbICTPO MEHAJNHCH
pa3mepbl Boa0CGOpHbIX GacceidHOB BO BpeMs onenenenuit. Hakoneu,
Ha YPOBHH OGECCTOYHBIX 03ep O4YeHb CH/bHOE BJHSHHE OKAa3blBACT
1eATeNbHOCTh YeJOBeKa, B OCOGEHHOCTH pa3Gop BOAbI HA OPOLIEHHE.
CoBpeMenHOe pe3koe MajeHue ypoBHs ApaibcKoro MOps HarJIsaiHo
MOKA3bIBAET, HECKOIBKO CHJIBHO BJAHSIHHE 3TOTO mocaeiHero ¢akropa.
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MHOrHe KOTJOBHHBI GECCTOUHBIX O3ep CO3JaHbl TEKTOHHYECKHMH
nsuKeHusimu. Ho 6yaeT M KOTJOBHHA 3aHATA 03€POM H KAKOBbI 6ynyT
ero paamepbl H YPOBeHb 3aBHCHT HCKIIOUHTEJIbHO OT BOLHOTO GanaHca.
PaBHOMepHOe NOAHATHE BCeHl O03€PHOH KOTJOBHHBI HE TPHBOAHT
K H3MeHEeHHIO YPOBHS 03epa OTHOCHTebHO ero Geperos. [1pu nepasHo-
MePHOM MOAHATHH Y OJIHMX OeperoB NPOHCXOAHT TPAHCrPECCHs,
a y Jpyrux perpeccusi, HoO pasmepbl 03epa OCTAITCH HEH3IMEHHBLIMH.

B oTae/ibHble NEPHOAbl Te0JOrHYECKOro MNpOouIoro HeKOTOPbIE
03epa MO/ MPEBPAILATLC BO BHYTPEHHHE MOpS HIH B MOPCKHE
3anuBbl. B 3TOM cJayuae MX ypPOBeHb MPAKTHYECKH HE OT/IHHAJCH
OT YPOBHA MHPOBOrO OKeaHa W MEHSICH BMECTE C HHM; HAa HEro HE
MOFJIH MOBJHATb HHKAKHE MeCTHble MPHUYHHDL

3HaHHe 3THX 33aKOHOMEPHOCTEH COBEpPUIEHHO HEOGXOAHMO TpH
ananuse uctopun osep. Hampumep, Hecbik-Kyap siBasiercsi B Ha-
cTosilee BpeMsi GECTOUHBIM 03€POM H MEHsieT CBOH YpPOeHb no KiH-
MaTHYECKHM MpHYHHAM W B pe3yabTaTe pasfopa Ha opouieHHe BOA
pnajalolux B Hero pek. Ho B coBcem HeaaBHeM MNpPOWIOM 03€pO
6blIO CTOUHBIM H €ro YPOBeHb OMpe/e/ifics BbICOTOH Mopora CTOKa.
Eute panbme Heeblk-Kyab, Kak H Teneps, Gbia 6eccTOUHLIM, HO HMEJ
GoabiHit Bonoc6OpHbIH 6GaccedlH— B Hero Brnajafna BEpXHASA Uy.
ToabKO yueT pas3HblX (PAaKTOPOB NO3BOJIAET NPABHIBHO PEKOHCTPYHPO-
BaTh mpouiioe McChiKKYJIbCKOH KOTJOBHHBI.

[pH W3yueHHH HCTOPHH O3€p MPHXONHTCA BLIICHATL HE TONBKO
NpHUHHbl H3MeHeHH#i ypoBHeil. C/I0XKHbBI W MpOLecCH hopmupoBaHHs
03epHbIX OTJIOKEeHHH, PA3BHTHS 03€PHbIX 3KOCHCTEM, SBOJIOLHH dhaopbl
u daynbl osep. Mayuasi 3TH npoueccsl, HeOOXOAHMO TNPHBJIEKATD
KaK MaTepHabl HCC/e10BAHHI O HCTOPHH 03€p, TAK W NaHHble MHOTHX
CMEMKHbIX HAaYUHBIX JHCIHIJIHH.

Fnasa 10

NEPCNEKTHBbI JAJIBHEALIHX
WCCJIELOBAHHA

K HacTosiuleMy BpemeHH Hakomjen 6o/bliod marepHan rno
ucropun ozep CCCP. Cnenan TakkKe Ue/bli Psil HHTEPECHbIX 0606-
e HHil, HO BCETO 3TOTO COBEPIIEHHO HeJ0CTATOUHO, MPeACTOHT CAe1aTh
ropasno Goablue. [lepcnekTHBbI HCCJe10BAHUH YPE3BbIUAHHO BEJIHKH.
CnelyeT 4YeTKO OMpee]HTb TeOopeTHUeCKHe M MPAKTHYECKHE UETH,
A5 KOTOPBIX H3yuaeTcsi HeTopHs o3ep. OHa OYeHb BaXKHA /A MO3HA-
HUSI 3AKOHOMEpPHOCTEel H3MeHEeHHA NPHPOAL MATEPHKOB B reosoruye-
CKOM MpPOLILJIOM.

Kak M3BecTHO, 3a MOCJeAHHe ABajilaTbh JieT B pe3yabraTe OCYy-
LIeCTBJAEHHS NPOrpaMMmbl T1y6OKOBOAHOTO OGypeHHs J[HA OKEaHOB
MO CYIIECTBY 3aHOBO CO3/1aHa reoJOrus U najeoreorpadus OKeaHH-
yeckoro aHa. B TO »Ke BpeMsi HAMETHJIOCh OMpejeJeHHoe OTCTaBAHHE
B H3YUEHHH MATEPHKOB, UTO OGDBACHSETCH OCOGEHHOCTSIMH KOHTHHEH-
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TAJbLHOTO OCAAKOHAKONJIEHHS, Tle 0caloulble NOpoabl He 06pasyloT,
KaK MpPaBH0, CTPATHTPA(YHUUECKHX FOPH3OHTOB GO/BIIOrO MPOCTHPA-
HHSI, KOTOpble MOXKHO TPOC/]eIHTb HA 6OJbIIHE PACCTOAHHA. Quenb
GoNblIOE BJAHSHHE HAa HAKONJEHHEe MaTePHKOBBIX OCAJKOB OKa3bl-
BalOT MECTHBIE YCAOBHS, YTO 3aTPYAHSAET CONOCTaBAEHHE OJIHOBO3PACT-
HbIX OT/J0MKeHnit. [IpH COMOCTAB/JEHHH He BCEria MOXKHO OMHPAThCH
HA Ma1e0HTOJOrHUECKHE METO/bl: MELIdeT IHAeMH3M (ayHbl H GAOPbI.
Bee 3TO BbIHYXKAeT H3yuaTb KOHTHHEHTaJbHble OTJOXKEHWA TOJHO
W NOAPOGHO, C MPHBJIEYEHHEM H3OTOMHBIX, NANEOMATHHTHBIX U APYTHX
coBpeMeHHbIX MeTo10B. [1pH H3yueHHH HCTOPHH 03€p B MEpBYyIO ode-
pelib HEOGXOAHMO HCC/eN0BaTh OTJIOXKEHHS! 03€p, CYUIECTBOBABIIHX
B TeyeHHe NJMTENbHBIX MHTEPBAJOB reoJOrH4ecKoro BPEMEHH.

Boime OBLIO yKa3aHO, UTO TakKHX 03€p B COBPEMEHHYIO 3MOXY,
K coXKaJeHHIo, 10BoabHO Mano Ha tepputopuu CCCP. ITlpocnenntsb
HCTOPHIO 03epa HAUMHAS € LOYETBEPTHYHOrO BPEMeHH yIanoch A7
Cesana, Mcebik-Kyas, 3aiicana, Baiikana u Xanku. Becbma npeBHHM
ABASIETCS TAKKe pacnonoxennoe Ha UykoTke 03. DJbrbIrLITIbIH,
KOTJIOBHHA KOTOPOTO NpeacTaBasieT co6oi MEeTEOPHTHBIH KpaTep. B ne-
1aBHEM reoJOrM4YecKoM [pOIIOM 03epa CyllecTBOBAa/JH BO MHOTHX
MEKrOpHbIX Jlefnpecchsix 3akaBKasbf, Taub-1laun, Anasa, [lamupa
u Antasi, B TyHKHHCKO#H, Baprysnnckoii, Bepxue-Anrapckoii, Myiickoit
u UYapckoit pHdTOBLIX BhajMHax, B npeaetax Amypo-3eiickoii u
Cpeane-AMypcKoil paBHHH W BO MHOTHX APYTHX paiionax. Mmenouinecs
JAHHbIe N0 HCTOPHH GOJILIIHHCTBA 3THX 03ep OyayT 06061LeHbl B 110-
caeaywounx tomax «HMeropun osep CCCPa».

Ho umenHO 310 0606UleHHEe TIOKa3biBAET, KaKHe CYLIeCTBEHHDLIE
npo6ensi elte umetoTest. Cellyer cTaBuTh BONPOC O GypeHHn rayboKnx
OMOPHBIX CKBAMHH B Tpelesax APeBHHX H COBPEMCHHBIX aKBaTOPHH
03ep, B MepBYID Ouepelb TaM, rle 03epHbie OTJIOKEHHA HMEIT Hak-
6O/bLIYI0 MOLLHOCTb. KepH CKBaMKHH LOJKEH 6biTh TOLAPOGHO H3YHEH
BCEMH BO3MOMKHBIMH MeTozaMu. Ha o3epax H0JkHbl GbITh NPOBEAEHbI
reo(H3HUeCKHe MCC/e10BAHUS, MO3BOJSAUIHE CYIHTL O pacnpocTpa-
HEHHH Tex CTPATHrPaMUECKHX FOPH3OHTOB, KOTOpbIe GYAYT o6Hapy-
»KeHbl B pesyjabrate OypeHHS. BaHefinee 3xHayenue OyayT HMeTb
TAKKE HCC/IEOBAHHA [APEBHHX GEPeroBbiX JHHHH 03ep (KK HaLBOA-
HbIX, TAK M NOABOAHBIX) H CBfI3aHHbIX C HHMH OTJIOKEHHH.

[Ipu HCTONIKOBAHHH Pe3y/bTaToB WccaeoBaHuil Heo6Xx0aHMO H3be-
raTh OAHOCTOpOHHero noaxoaa. Ha pasputie o3ep BAHAIT TEKTOHHKA
W CKOPOCTb HAKOMJEHHS OCAJKOB, KOJeGaHHA KAHMATa, HIMEHEHMS
B0O0CGOPHBIX GacceiiHOB 03ep M BLICOTBI HX MOPOrOB CTOKA, NEATE/b-
HOCTb uesnoBeka. Hepeako pasHble NPHYHHbI NPHBOASIT K CXOLHBIM
peayabratam. Hanpuwep, chiXeHHe ypOBHS 03€pa MOXET MPOH30UTH
B peay/ibTaTe yBEJHUEHHS 3aCYUIIHBOCTH KJHMATa, YMEHLIIEHHA BO-
noc6opHoro Gacceiina o3epa, yMeHbLIeHHs BHICOThI MOPOra CTOKa HJH
pasz6opa Ha OpolleHHe BOJL BMAJAlOUIHX B 03€pO PEK. [Taneonumno-
JOMHUECKHH AHAJAH3 MO3BOJSIET BHISICHHTH CTeNeHb BO31eHCTBHA TeX
HAW HHBIX (DAKTOPOB, NMPHPOAHBIX H AHTPOMOTEHHBIX.

W3yuenne HCTOPHH 03€p, CYLLECTBOBABIUHX B naencToleHe, NOMo-
raeT pacKpbIThb 3aKOHOMEPHOCTH PA3BHTHS YETBEPTHUHBIX osieIeHeHHH.
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Heo6X01HMO TPOLOJKHTL H3YYEHHe OTJIOMKEHHH MEeXJEeIHHKOBBIX H
MeXCTaaHaJbHBIX 03ep, KOTOpble HePelKO NAal0T YHHKaJbHbIE MaTe-
pHaibl A5 CYXKIEHH O Pe3KHX H3MEHeHHSX MPHPOLHBIX YCJOBHH.
Oco6enno 6obLIYIO LEHHOCTb HMEIT HCC/IeJ10BAaHHA TeX HEMHOrHMX
03ep, KOTOpbie CYIIeCTBOBA/IH HA TPOTAKEHHH NJHTENbHBIX HHTED-
BAJIOB MJIEHCTOLEHOBOro BpeMeHH, Takux Kak osepa Hepo, TaTuuies-
cKoe, dabToH W bBackyHuak.

OueHb Ba)KHO MPOJAOJIKHTL HCCAEJOBAHHA MPHIEIHHKOBLIX 03€D.
CylecTBYIOT CXeMbl HX Pa3BUTHs HAUHHAA C MAKCHMYMa MOCJEIHEr0
onenenenus. He uckioueHo, 0HAKO, 4TO HanGoJjiee BbICOKHE YPOBHH
NpHJIEIHHKOBBIX 03€p, CYIIeCTBOBABUIHX B BogocOoOpHbIX GacceiiHax
pepxueil Boarn 1 CyXoHbl, CBSi3aHbl He C MOCAEIHHM, @ C KOHEUHDIM
MepHoIOM CpelHeueTBePTHYHOTrO OJleleHEeHHS. STOT BOMPOC HyX1a-
eTc B JOMNOJHHUTEJNBHOM HccaenoBanuu. MurtepecHbie pe3yabTaThl
MOryT 6biThb MOJAYYEeHbl NMPH H3Yy4eHHH GeperoBbiX JHHUA TIpHJIEHH-
KOBbIX 03ep. [10 M3MEHeHHI0 HX BBICOT MOXHO CYAHTb 06 H30CTaTH-
YECKOM TOAHATHH TePPHTOPHH, OCBOGOJHBIIHXCH OT JNeTHHKOBOH Ha-
rpy3ku. M3yuenne xe paHHe- H CpelHEYETBEPTHUHbIX NPHIEIHHKOBDLIX
03€ep HYXKHO, MO CYILECTBY, HAUHHATbL 38HOBO. Hmeloutecst MaTepHalbl
[OKa elle He 0BO6LLEeHbl, HET CXeM MepecTPOHKH THAporpaduuecKon
CceTH B Hauaje W CepelHHe MJIeHCTOLeHa.

Mutepecnble npo6aeMbl BO3HHKAIOT MPH H3YUEHHH KPYMHBLIX O3€p,
KOTJIOBHHBI KOTOPbIX C)OPMHPOBaHbI B COBPEMEHHOM BHJE BO BpeMH
onenenenus, — Jlagoxckoro, OHEXCKOro, HUnbmenb, [lckoseko-Uya-
ckoro H ap. Heo6X0aHMO NPOLOMKHTL HX HCCAEL0BAHHE C MOMOILIBIO
re0aKyCTHYECKOro 30HIHPOBaHUs, B3ATHA JLJHHHBIX KOJOHOK NOHHBIX
OT/IOMKEeHHH, NMajeoMarHuTHLIX H IPYTHX METOLOB.

Bajkuefileli W OueHb CJIOMKHOH 3ajpauyeii siBjferca H3yueHHe
HCTOPHH MOAABAAKIIEro GOJbIIHHCTBA COBPEMEHHBIX MaJbIX H CPEL-
HHX 03ep, 06pPa30BaBLIMXCA HA MPOTAKEHHH MOCACAHHX 10— 12 Thic.
aer. B nepsyo ouepenb HEOGXOAHMO NMPOBECTH pafioHHpOBaHHe 03ep-
HBIX KOTJIOBHH, ¢ TeM 4To6bl B Ja/bHeilllieM H3yuaTh o3epa, Haubosee
XxapakTepHble s OTAeNbHbIX PaiHOHOB. K wacrosiuiemy BpeMeHH
noapo6HO H3yueHbl O3epHble PaHOHbI Benopyceun u [IpubanTHk.
Uro e kacaercs o6wupubix npocrpancts PCOCP u Kasaxcrana,
TO Tam HCTOpHSl O3ep H3yyeHa TMOKa COBEPLIEHHO HEeA0CTaTOuHO.
OueHb MaJo AAHHBIX HMEeTCsl, HanpuMep, O POHCXOXKA€HHH 03€pHBIX
KOTJIOBHH Banapnaiickoii BO3BBILIEHHOCTH, He ONpeaejsijics BO3pacT
kapcrosbix osep Cpennero [ToBOMKES; HET HOBbIX MaTepHasos MO
cTpaTHrpaduu 03epHbIX OTJIOXKeHHil ora 3anaiHoi Cu6upu u Cesep-
woro Kasaxcranma. TH M MHOrHe Apyrue npodesbl HeO6X0AHMO BO-
CMOJMHHTL B GaHKaiiliHe roabl.

Heo6x0aHMO TaKKe NPOBECTH LeJbli Pl 0606 LIAI0UHX HCCIeL0-
panuii. JloMKHA GbITb YTOUHEHA W [eTajH3HPOBaHA KaacCHMUKALHA
o3epHbIX KOTJOBHH. CiiefyeT npoLoNKHTh pa3paboTKy mpeacTaBJeHHH
06 3BOJIOLHH 03€p M0J BIHAHHEM Da3BHTHA HX IKOCHCTEM. Janexko
He 3aKoHueHa paboTa no HuoreorpaduyeckoMy paHOHHPOBAHHIO O3EP
H MO M3y4yeHHIO MYTeH NPOHHKHOBEHHMS B O3epa daopel W GayHbl.
Baueiilliee 34aueHHe HMEET TAK¥Ke BOMPOC O TOM, KaK OTpaXaloTcH
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B HCTOPHH 03ep KoneOGaHHf KJAMMaTa, MPOHCXOAMBLIHE B TOJOLEHEe
H B Gojee OTIAJEHHOM TeoJIOrHYecKoM mpouioM. Hy»KHO yTOUHHTB
CXeMbl PA3BHUTHA NPHJEJHHKOBBIX 03eD H BHYTPEHHHX MopeH, cyule-
CTBOBABIIKX BO BpeMsi MOCAeJHEro oJe/eHeHHsl, W 3aHOBO pa3spa-
60TaTh TakWe CXeMbl MJIS CpPe/lHe- W PaHHeYEeTBePTHYHOrO BPEMEeHH.
B cBfI3H ¢ H3yYeHHEM HCTOPHH 03€p BO3HHKAIOT TAK¥Ke MHOTHE Jpyrue
TeopeTHUeCKHe BOMPOCHI.

3HaHHe HCTOPHH 03ep HMeeT oueHb GOJblIoe 3HAUEHHE TAKKE JJ5
peleHHs MHOTHX HapOAHOX03fAHCTBeHHbIX 3ai1au. OHO siBAsieTCs OCHO-
BOH NMpPH OpPraHM3allHH NMOHCKOB M Pa3BelKH MOJIe3HBIX HCKOMaeMbiX,
tdopmMHpywLUIKXCA B 03epax. Pa6oTbl Mo reHe3ucy O3epHbIX HCKOMae-
MbIX, MO OMpefeneHHtd 3anacoB, NMo pa3paboTKe HOBbIX MyTel .HX
HCMOJb30BAHHS CJlelyeT Pa3BHBATh H B JlajibHEHIIEM.

B nocnennue roawl oueHb 60JblIOe BHHMAHHE Y/eNSIeTCS BOMPOCY
06 H3MEHEeHHAX MPHPOIbl 03ep, KOTOPble MPOHCXOAST MOJ BJAHSHHEM
nefTeqbHOCTH yeqoBeka. M3yuenne o3epHbIX OTJIONKEHHH MO3BOJHIO
BHISICHHTb, 4TO 3TO BJMSHHE HHOI/ld HAYMHAJNO CKa3blBATHCH YyKe
HeCKOJIbKO ThICAY JeT Ha3al. HoBble MeToibl B3ATHA KOJIOHOK JOHHBIX
OTJIOKEHHH (C MOMOLLBIO 3aMOpaXKHBaHHA TPYHTOB) MO3BOJSAIOT TOUHO
NAaTHPOBATb H3MEHEHHS pexHMa 03ep, TMPOHCXOAHBLIHE B TeuYeHHe
NoCAeIHUX JIeCATHAETHH. DTH HCCIEIOBAHHSI HMEIOT Baj)KHOe MPaKTH-
yeckoe 3HaueHue. MX cie/lyer npoBOJIMTE B KAK MOXKHO GoJiee HIHPOKHX
macwrabax.

HMeropusa o3ep HaXoaHTCsl HA CThIKE MHOTHX HAYYHbLIX AHCLMIJIHH.
Ee u3yueHue HmeeT Ba)KHOe 3HAYEHHe /LTSI TeOJIOTHH, NajieoreorpadmH,
6Horeorpaduu M 3K0OJOrHH. MHOrHe BONpPOCH pa3BHTHSI O3ep yaaercs
BbIFICHHTb, NMPHBJAEKAas JaHHbIe apXeOJOTHH H KauMaTtosoruu. B csoio
ouyepe/lb 3HAHHe HCTOPHH 03€p MOMOTAET ZaTHPOBATh APXEOJOTHYECKHE
MaMATHHKH H CYAUTh 006 H3MeHeHHsX Kaumarta. OnLHAKO Ba)KHellein
HayKo#, B paMKax KoTopo# Oyner pasBHBaThCA H3YUeHHe HCTOPHH
o3ep (Ma/neoNHMHOJOrHA), fABJAETCA 03epoBejeHue (JHMHOJOTHS).
K 1ByM ero oCHOBHbIM HanpaBJeHHAM — FHAPOJOTHYECKOMY H THAPO-
6HOJIOrHYECKOMY — IMPHCOEHHSETCH  TPeTbe — MaJieoTHMHOJIOTHYE-
ckoe HanpasJjenue. OHO MO3BOJISIET pacCMAaTPHBATb 03€p0 He Kak
HEH3MEHHYI0 CHCTEMY, a KakK NPHPOAHbIA OGBEKT, KOTOPbIH Henpe-
pbiBHO pa3BHBaercsl H WameHsercd. Mcropus osep AB/isieTcs BaxKHOH
H HHTEPeCHOH YacTbl0 HCTOPHH MATEPHKOB.

[TaneonumHonorHueckue HeeaegoBauusa Beaytea B MuacTuTyTe o3e-
posesennst AH CCCP u B JlumHosoruueckom uuctutyre CHOHpCKOro
oraeneius AH CCCP. 3HauuTesbHOe BHHMaHHE MM YAEJSIOT TaKkKe
apyrue HHcTHTYTH Akagemuu Hayk CCCP: Teonoruueckuii, 3oou0-
riyeckuit, borannueckuii, Muctutyr aurocthepn, MucTuTyT reorpa-
¢uu, Hucruryr reonorun u reodusuku CHGHPCKOrO OTaeNEHHS,
a takxe KomuccHA Mo M3yueHHIO yeTBepPTHUHOTrO nepuoaa W Ieorpa-
tduueckoe ob6uectso CCCP, B cocraee kotoporo aefictsyer [laseo-
JHMHOJOTHYeCKasi KomHuecHsa (npeaceaareb npod. . I'. MapTuHCOH).
Hurepecuble HccienoBaHHsl NPOBOAAT AKaaeMHH HayK OCTOHHH,
Jlutenl, Benopyccuu, Kupruaun, Apmennn. Baxubie paGorsl npose-
neHbl MockoBckuM, JlenuHrpanckum, BunbHioocckum, $SKyTCKHM H
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B ocobGeHHocTH bBenopycckum yuuBepcuteramn. O6uiMpHble mare-
pHasbl MO MCTOPHH JPEBHHX 03ep MoJyuyeHbl OpraHu3auHsiMH MuHu-
crepcrBa reonorkn CCCP, B uacTHocTH BeecoiosHbiM HayuHo-uccae-
noBatejqbckuM reosnoruieckdiMm HHcTHTyToM (BCETEM). Hceropueii
COBpPEMEHHBIX 03ep 3aHHMAlOTCi MHOTHE NPOEKTHble HHCTHTYThI H
HayUHO-NPOH3BOACTBEHHbIE 00 beIHHEHHS, 1eATEIbHOCTL KOTOPbIX CBS-
3aHa c MesHopauuei W no6biueil Topda. PasBuTHe o3ep 3a nocsaenHue
NeCATHIeTHA NOAPOGHO OCBelleHO B MaTepHa/ax, MoJy4YeHHbIX opra-
Husauuamu [ockomruapomera.

B nanbHefiemM 4yHca0 OpraHu3auuil, 3aHHMA0UIHXCS MaJe0JHMHO-
Jorued, eule Gosee Bo3pacTer. ITO YBEJIHYHT MOTPEGHOCTH B KOOPIH-
HauWH uceaenoBanuil. OHa GyleT OCYWECTBAATHCS pPA3HBIMH MeETo-
namMu. OaMH H3 HHX npuMeHsieTcs yxke Gosee 20 ser. dto opranu-
3auus BcecolosHbiX CHMMO3HYMOB MO HCTOPHH 03€p, KOTOpblE Mpej-
noJiaraercs NPoBOJHTL perynsipHo yepes kaxase 2—3 ropa. Ipyrum
METOLOM KOOPJAHHAUHH ABJSETCSH H3JaHHE KOJJEKTHBHBIX MOHOIpa-
(GHil, MOCBAILEHHBIX HCTOPHH OT/IEJbHBIX 03€p HJH 03€PHBIX PaHOHOB.
[TepBbiM onbiTOM Tako# MOHOrpadHH SIBASIETCS MpeAJaraeMoe YuTa-
TeNI0 MHOrotomuoe uananue «HMcropus ozep CCCP».
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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 diiferent 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,
Balkhash, Issyk-Kul, Zaisan, Sevan), the small lakes and lake
districts of the European part of USSR, Syberia and Middle
Asia.

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 difierent
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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