Buocmpamuzaupagpuyeckue Memoosbi

Buocmpamuezpaghusi ocHoBaHa Ha BblaeneHnn onpeaeneHHbIX eanHUL, B
nopogax 1 nx Koppensumm no pasHoobpasHbIM MCKOMaeMbIM OCcTaTKaM.

N3BECTHO, YTO OpraHn3mMbl 0COBEHHO YyBCTBUTENbHbI K UBMEHEHUSIM Cpeabl
MO CPaBHEHUIO C TaKUM HEOPraHMYEeCKMM MaTepuarom, Kak MMHeparbHble
COCTaBMSALLME 0CAAKOB, U MOTYT UBMEHATLCA Aa)ke B OTBET Ha HEYNoBUMbIE
BapuaLMm NnapameTpoB cpeabl.

* [1loatomy (1) nuckonaemslie octaTtku dpayHbl 1 oropbl AatoT bonee aetanbHyo
nHopmauuo O naneocpene, YHem MeETOAbl NUTOCTpaTUrpadnmn, 0 KOTOPbIX Mbl
y>Xe roBOPUnM.

« Kpowme TOro, (2) B ctpaturpadpmyeckmx nccrnegoBaHusix NCnosib3oBaHne Tak
Ha3blBaEMbIX MarieOHTONIOMMYECKMX METOAOoB, B TOM YUCIIE U
MUKPONasiEOHTONONMYECKNX aHarM30B, 4aeT BO3MOXHOCTb onpeaensTb
OTHOCUTESbHbIN BO3pacT OCaAKOB U NosflyvyaTb CBEAEHUA O
naneoreorpadnyecknx codbITUSIX.



[MlaneoHTONOrMYecKkMe MeToabl noAapa3fendarTcA Ha.

1 — naneogayHNCTU4ECKHE;
2 - naneodnopucTnyeckue.

* OgHuM 13 naneodayHUCTUYECKNX METOAOB SABMSIETC MemoO U3y4YeHusi 0cCmamkoe
MO0380HOYHbIX.

Beayuwyto porb 30ecb urpatot cyxonyTHble oopMbl, B NEPBYHO ovepeb Ha3eMHble
MnekonuTarowme (Hocoporu, nowaaun, NapHoOKoMbITHbIE), KOTOPLIE
9BOSTIOLUNOHN3NPOBANM 3Ha4YUTENBLHO ObICTPEeEe ocTarbHbIX FPYMNM XXMBOTHOrO MMUPA,
OaBasi HoBble (bunoreHeTn4Yeckme Buabl, podbl U JaXe ceMencTBa (Hanpumep, oTpsan
X000THbIX). CyxonyTHaa dpayHa HEOQHOKPATHO MeHsa cBou bruoapeansl, 30HbI U
NPOBMHUNK, NpUCrnocabnmBasiCb K CO30aBLUMMCS KNUMaATUYECKUM peEXMMaM U
npeteprnesas Npyn 3ToOM onpeaeneHHble unoreHeTnYeckmne N3MeHeHus.

* B nnencroueHe passntue doayHbl NPONCXoausio B BUAe PUTMUYECKUX LUKITOB,
COOTBETCTBYIOLUNX ONedeHEeHNAM U MeXITIeQHNKOBbAM. BBMay peskmx noxonogaHum
npoucxoanno nMbo maccoBoe BbiMMpaHne BUOOB, MO0 aganTtaums K COBEPLUEHHO
NHbIM YCITOBUSIM XW3HWN, NMBO 30HanNbLHasa Murpaums.



K HacTosLwemMy BpeMeHN C NCNOSTb30BaHNEM METoAa U3YYEHUS] OCTATKOB MO3BOHOYHbIX
(rpbI3YHOB, XULLHbIX, XOBOOTHbIX, 3eMHOBOAHbIX, MPECMbIKAOLLNXCS , NPECHOBOAHLIX PbIO, NTULL)
ana tepputopun 6eiBiero CCCP Ha npoTsKeHUM No3gHero ninoueHa u YETBEPTUYHOIO
nepuoaa Bblaensercs 12 3oHarnbHbIX KOMMNEKCOB. B Luenom, n3-3a npoBnHUManNbLHOro obnuka
dayHbl, BO3MOXXHOCTM METOAA OrpaHNYEHHbl A9 KOppensaunm pesynsraToB, NONMYYEHHbIX B
N30SIMPOBAHHbLIX OPYr OT Apyra pernoHax.

e Hedocmamku memoada:
1 — He obecneumBaeT HeObxoaAnMMoun APOOHOCTM CTpaTUrPaPUYECKOro pacyreHeHNs1 pa3pesoB;
2 - He obecne4ymBaeT He0BXo0ANMON TOYHOCTU AATUPOBAHUS;

3 — UMeeT pernoHasrbHyr 3Ha4MMOCTb (B npeaernax onpeaeneHHoro omnsnko-reorpadmnyeckoro
pervoHa).

 [Ipeumywiecmea:

pa3Hoobpasune No BUAOBOMY COCTaBy MECTOHAXOXAEHUSI OCTATKOB YETBEPTUYHbLIX
CYXONyTHbIX dopM gaeT 6oratyto MHGPOPMaLMIO O KITMMATUYECKNX N PACTUTENbHbIX
obcTaHoBKax npowusioro. bnarogapst aTomy payHUCTUYECKMA METO, HAXOAUT AOBOSIBHO
LLUMPOKOE NPUMEHEHME B LIENSIX KNMMaTO-CTpaTurpadouyecknx nccriegoBaHum.



Tak, B CBA3M C yXyALIEHNEM cpeabl 0OUTaHNSA XUBOTHbLIX B NEpUrnaumanbHON
obnacTtn KopeHHbIM 06pa3om Obin U3MEHEH nX BUAoBoW coctaB. COOTHOLLEHNE
MeXay nosiBfIEHNEM HOBbIX N UICYE3HOBEHMEM CTapbIX BUOOB B 3aBUCUMOCTU OT
N3MeHEHNN PU3NKOo-reorparieckmx yCnoBum cpeabl XxapakTepusyeTt otaernbHble
KIMMMAaTOXPOHbI B YETBEPTUYHOWN Nnepuoae. Hanpumep, B PyMbiHUM B TedeHne
nrencrtoueHa npounsoLlusna 4-x-kpaTtHasd cMeHa payH MreKkonmTarLwmx: npu
NoxosiogaHnAX pacnpoCTPaHANUCb MaMOHT, CEBEPHbIN ONEHb, caunra, fowaib, a npu
noTenneHnax — kabaH, 6rnaropoaHbIn oneHb, NepPBOObLITHLIN OCen.

OQHUM 13 pacnpoCcTpaHEHHbIX METOAOB nasieoghsiopucmu4yeckKko20 aHasnu3sa
4YETBEPTUYHbIX OTNOXEHUN (OTHOCUTESNBbHAA reOXPOHONOIrNs) ABNSETCA
KaproJsiocu4yeckuli Mmemood (Kapnoc — nnop). AToT MeTod OCHOBaAH Ha N3y4YeHUU
CEMSIH U NMNOAOB, HO BKITOYAET TaKXKe onpeaerieHne Menknx NUCTbeB, OCTaTKOB
ctebnen n gpyrnx opraHoOB pacTeHuin (3TOT METOA UHOrAa BbIAENSOT B OTAENbHbLIN
aHanus3 — MaKpoocmamekoe pacmeHuu), KoTopble nonaganu B bnaronpuaTHble Ans
3axopoHeHusa ycrosus. MeTtoq AaeT LeHHble CBeAeHNA O COCTaBe PacTUTESNbHOrO
MNOKPOBa, a crnegoBaTesibHO, U 0 NaneoreorpagomMyeckmx ob6cTaHoBKax MpPoLUsioro.



Mpeumywecmea memoda:

MNPV XOPOLLEN COXPAHHOCTM MaTepuana nosiBNAeTcst BO3MOXHOCTb TOYHOIO

BMAOBOrO onpeaeneHnst pacTUTernbHbIX OCTATKOB, YTO C JOCTATOYHOM CTEMNEHbIO
YBEPEHHOCTM MO3BOJSIIET OTHOCUTb OTMOXEHUSI K TOMY UITU MHOMY BPEMEHHOMY
NHTEpBany 1 aetanbHO BOCCTaHaBNMBaTb OCOOEHHOCTM NaneopacTUTENbHOCTMW.

Hedocmamku memooda:

1 - MaKpOOCTaTKN HAa3eMHbIX PACTEHUN COXPAHSIIOTCA NNLLIb B HEMHOMMX TUNax
OTNOXEHUN, B OCHOBHOM B TOPdsIHUKaX U canponenntax, KoTopble B
norpebeHHOM BMaE BCTPEYAOTCS AOCTAaTOMHO PeaKo; NO3TOMY rpynnbl pacTeHUN
N3 3acCyLUNUBbIX MECT NULLEHbI BO3BMOXHOCTU BbITb NpeacTaBfiEHHbIMU B
nckonaembix oriopax (ObICTpoOE pasnoxXeHune);

2 — B MCKOMaeMbIX TonLax TOPPAHNKN 1 canponennTbl CUNBbHO CNPECCOBaHbI U
MWUHEpanu3oBaHbl, BCIIEACTBUE YEro pacTUTENbHbIE OCTATKKU MOTYT ObITb Takke
CUINbHO AedOPMUPOBaHbI U NPeACcTaBnNeHbl TPYAHO pacno3HaBaeMbIMU
ocTaTtkamu, a TO U BOBCe (hparMeHTamu NnoJoB U CEMSIH; B 3TOM crny4ae yaaeTcs
NPOBECTU NWLLIb POAOBbLIE ONPeAENeHnsi, HeAOCTaTOYHbIEe AJ1si TOYHOrO
0AaTUPOBAHNSA OTINOXEHWUN;

3 — HeJOCTaTO4YHO pa3paboTaHa NoAroToBka Matepuana K aHannay (MpomMbiB),
npueoasLasn K Hem3bexHon yTpaTe YacTu MUKPOGOCCUSTUIA C XPYNKUMU, FTENKO
paspyLarowmmMmmnca ob6onodkamm, YTo NPUBOAUT K NOMYYEHUIO HEMOSTHbIX AaHHbIX
(npumep — nocnegHsas akcneamumsa, 50-70 kr nopoabl, NpomblB, octaTtok — 200-300
r

4 — caMbIM Cepbe3HbIM OCIOXHSALWNM dakTOPOM MeToaa ABNSAETCA MeaASIEHHbIEe
9BOMIOUMOHHbIE N3MEHEHUS riopbl 3a BCe YETBEPTUYHOE BPeEMS, BCIeACTBUE
4Yero OgHOTUMHbIE PrIopbl coCeaHUX cTpaTurpauUyecknx nogpasageneHum
oKasblBaloTCA BMIM3KMMU NO COCTaBY.



lMpumep npumeHeHusi Memoada (Mo Makpoocmamkam pacmeHuu):

* aHanus n cpaBHeHue riop 03epHO-O0MOTHBIX OTNOXEHUN NNXBUHCKOrO (290-
340 T.1.) U MUKYNMHCKOrO MexreaHukosun (115-130 T.n.) nokasanu, 4To
OONbLUMHCTBO BUAOB 3TUX ABYX MEXITEeAHUKOBUI Nponu3pacTaeT B UCCNenoBaHHbIX
panoHax 1 B HacTosLLee BpeMs.

B nnxBnHCKoe BpeMs HblIHE pacTywme Buabl coctaBnsatoT 85%, B MUKynnHckoe — 88%
nckonaemom gropsbl, a Tennontodmeble 3K30Tbl COOTBETCTBEHHO 10% 1 8%.

BbimepLume Buabl B nnxsuHe — 2.8% 1 pernoHarsbHble 3K30Tbl — 2.8 %;
B MuKynuHe — 0.6% 11.1% cooTBETCTBEHHO.

« Takum obpasom, MeToq NO3BOMSAET OTNIMYATb MEXNEAHNKOBLIE U
MexXcTaguarnbHble oropbl 1 ¢ 60MbLLION A0SEN BEPOATHOCTU paHHe-, cpeaHe- n
nosaHennencToueHosble onopbl, C ero NOMOLLLID MOXHO AaTMpoBaTh JLb
oTaernbHble PNOPOHOCHbIE CNOU, KOTOPble 0ObIYHO OXBaTbIBaOT HEGOSbLLYIO
YacTb pa3pesos.

« CywecTsyoLwaa MeToauka noarotoBkn Nnpod K aHanmnsy TpebyeT maccoBou
MNPOMBbIBKM MOCNOMHO OTOBPaHHbIX 00pa3uLOoB 1 NO3TOMY HaAEXHOMY OaTUPOBAHUIO
nogBepratoTca NvLb riopbl OOHaXXEHWI.

« Martepuan no ckBaxmHam — OCHOBHOMY MCTOYHMKY MHpOpMaLMN O CNOXHO
NOCTPOEHHbIX YETBEPTUYHbIX TOMLWax, 0bbIYHO ocTaeTcs HeybeanTenbHO

O0aTUpoOBaAHHbLIM.



lManuHonozu4yeckuu (crnopoeo-nbifibUe8oU) aHas1u3.

3HaunTenbHO Bonee yHMBepcarbHbIM METOAOM AATUPOBAHUSA U N3YYEHUS
naneopacTUTeENbLHOCTU ABNseTca nasuHono2u4deckul unu CI1A, OCHOBbLI KOTOPOro 3asi0XKeHb!
weeaom ¢oH lNoctom B nepson nonosmHe XX sBeka. B CCCP Hanbonblunn BKNag B pasButne
meTtoaa BHecnn Cykades u [pudyk. CINA OTHOCUTCA K MUKpOIasieOHmMoJs102u4eCcKUM Metoaam
nccnegoBaHUS OTNIOXKEHUN.

MukponaneoHmorsnoau4deckuli Memod — METOA UCMNONb30BaHUS MCKOMaemoun payHbl 1 dropsl
O 0aTUPOBaHNS reonorm4ecknx cobbITUM, OCHOBaAHHbLINM Ha TOM, YTO KaXXQOMY OTPe3Ky
reosiorM4eckoro BpeMeHn COOTBETCTBYET CBOWN Cneunuyeckuin KOMMNIeKc pacTuTesibHbIX Un

XUBOTHbIX BUOOB.

e Memood CI1A ocHogaH

Ha CBOWCTBE pacTeHU TepSATb NbifbLy U CNOPbl, KOTOPbIE UMEIT KPenkyr 06onoYKy, He
noaAaoLLyocs paspyLUeHNo Noa AeUCTBMEM AaBNEHUs1, NPy TPaHCNOPTUPOBKe, NoA
BO34ENCTBMEM KUCINOTHbIX FPYHTOBbLIX BoA. OHM 3a0epXKMBatoTCs NPaKTUYeCKn B MNobbIx
OTNOXEHUAX, HO B aBTOXTOHHOM BUE BCTPEYaAlOTCS Npexae BCero B 03epHO-00MOTHbIX
ocafKax, KoTopble NPeacTaBnsoT AN UX U3YyYeHUss HaubOonbLLYO LIEHHOCTb.



Umo makoe cnnopoeo-nbinbyesou aHanus (CIA)?
Cl1A oTHocUTCSA K rpynne naneoboTaHM4Yeckux MeTogoB (Mnn, nHadve, K MMKpOnopucTnYeCcKnm
MeToaamM naneoboTaHMKN) n3yveHust ocagodHblx nopoad. Cpean naneobotaHNYECKNX METOOOB
Cl1A 3aHMMaEeT NPUOPUTETHOE MOSTOXKEHME.
JQTOMY CNocobCTBYET:
* XOpoLlas coXpaHHOCTb 060Mo4YeK NbIfbLbl U Crop;
*  UX NPUCYTCTBUE NPAKTUYECKM BO BCEX TEHETUYECKUX TUNAX OTNOXEHUIN, HAYMHAsA C
pUEenNCcKmXx;
« 0bunune nbinbLbl 1 CNOP B 0Cag04HbIX Nopogax obecnevynBaeT BO3SMOXHOCTU
cTaTucTuyeckon obpaboTkn pesynsTatoB aHanuaa.

Lenbro CI1A ssenssemcs:
* BOCCTaHOBIJ1IEHUNE naneoreorpacpmqecmx yCJ'IOBl/I|7I OCagKOHaKorsreHum4d,
* [anbHue naneoreorpaguyeckme n cTtpatmrpagpuyeckme Koppensunm;
e BO3pacTHOE pacyneHeHNe PbIXbIX OTIIOXEHUMN;
* BOMNPOCLI apXxeosiorMm n T.4.

MbiNnbUeBoOe 3epHO — 3TO MYXCKas KneTka, KoTopad y4acTBYeT B NpoLecce Co3gaHnUs CEMSAH.
Cnopbl 1 NbinbLUa, He BbIMNONHMBLLNE CBOU (budnonorndeckne yHKUNN, pa3sHOCATCA BETPOM,
nonagarT Ha NOBEpPXHOCTb NOYBLI M aKkBATOPUN U NOCTENEHHO dhoccunuanpytotcs. Kaxgoe
NbINbLEBOE 3€PHO M cnopa UMEIT pasHble MopdOnorM4yeckne npusHakm, CTporo
XapakTepHble a5s onpeaeneHHon cucteMaTM4yeckoun rpynnbl pacTeEHUMN.



Cnopoeo-nbinbyesou criekmp (CIIC)

COBOKYNHOCTb MbINbLEBbLIX 3€PEH N CNOP CcOoCTaBndeT cnopoBo-nbinbueson cnekTp (Cl1C).
Nckonaemble CI1C oTpaxaloT ApeBHIO pacTUTENBHOCTb, KOTOpas CyLecTBoBana BO BpeMS
doopMupoBaHNA roOpuU3oHTa OTIIOXKEHUIN, BMeLLatoLLero aTn cnektpbl. NockonbKy Kaxaas
reosiormyeckasi arnoxa xapakrepusoBarnacbh TONIbKO el CBOMCTBEHHOW NaneopacTUTENbHOCTbIO U
naneodopon, noctosibky AaaHHble CIA No3BonsT CyauTb HE TOSTbKO O cocTaBe hnopbl 1
pacTUTENbHOCTU 3Tarna HakonneHnsa n3ydaemblix OTIIOXKEHUW, HO 1 06 nx Bo3pacTe.

lManuHO30HbI — CTpaTUrpauyeckme NHTepBarbl, XapakTepPU3yrLLNecs yCTONYNBLIM
codyeTaHMeEM TaKCOHOB B OnpeaesieHHbIX KONMMYEeCTBEHHbIX COOTHOLLEHUAX. BblgensaeTca
NannHO30Ha Kak Tonuwia, cogepallast OgHOTUMHBIA COCTaB MblfibLbl U CMOP, OTNINYaLWKUNCA OT
HUXe- 1 Bblllenexawmx TosLw, npu getanbHOM NOCIOMHOM U3YYEeHUU NbifbLbl U CNOP B
HernpepbIBHLIX pa3pes3ax. [paHnubl BblAensieMbiX NanmMHO30H MHOr4Aa coBnagatoT C rpaHMuamMm
NIUTONOrMYECKUX FOPU3OHTOB.

PogoBas naeHtuukaums crnop u neinbLbl 06bIMHO HE NpeacTaBndeT 0oNbLNX TPYAHOCTEN.
CnoxHee obcTouT AeNO C BUOOBLIMU ONpeaeneHnsMu, Ho B nocriegHee BpeMsi U 34ecChb
OOCTUTHYT 3HAYUTENBbHbBIN MPOrpecc — U3-3a yny4leHns MHCTPYMeHTarnbHoON 6asbl
(MUKpOCKONOB) U Hanuyus 6onee NOMHbIX KONMEKUUIA N aTnacos.

[MocnonHoe nayvyeHne ocagoyHblx Tonw, metogom CI1A no3BonsieT npocneanTtb
NCTOPUYECKUIN X0, Pa3BUTUS PACTUTENbHOCTU — OT XONOAO0MOOUBLIX K TENMOMOONBLIM 1 3aTEM
K XonoaontobuebiM, 1 TEM caMblM ONPEAEnUTb XapakTep N3MEHEHUST KNUMMaTUYECKUX YCIOBUIA.
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AnalystL A Savelieva, 1998

1- canponensb, 2- rmuHa.

Puc.2. CnopoBo-nbinbueBas gnarpamma paspesa JlembonoBckoe. YCNoBHbIE
0603Ha4yeHunsa (cBepxy BHU3)
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Puec. 14. Cnoposo-nsuibiieBasi guarpamma xouonxu 20/81.

aca m 1npebopeaa mo pesKoMy YBeIUYEHHI) KOIMYECTBA MBLIIBILI {PeBec-
HBIX TI0pOJ, (ruaBHbIM oOpaszom ©Oepesbl) W COKPAMEHUIO KOJIHYECTBA
OBLILILL TPaB (raaBHBIM 06pasoM 3a cueT KeepouToB).

B npeGopeanbHoOoe BpeMs HA MeCTe TYHIPOCTeIel HOABIA-
10TCs GepesoBbie Jeca NPN MIHPOKOM PACHPOCTPAHCHUH TAKIKe KyCTapHHU-
xoBbIx hopm Gepess. Cpeu Tpas WPOKOIFKAIT 1PeodIafaTh KeepodnTeI,
HO YBeJMUMBACTCS POIL IYroBOro pagHorpasssi. Bonsmoro pasnoobpasns

50

Vue, 14 (npodoascenie).

A0CTUraeT BOJHasg pacTUTeNbHOCTh. R KOHIY IIepuojaa (’)0[)0303[)]0 Jreca
(¢ 1puMechIo ().ﬂ])XM) MNOCTENeHHO BBITECHHAIOTCH XBOWHBIMH. Haumar
CIAIIOBUTCH HECKONBLKO Bosiee BIIARHBIM, IIPOJIOJIMKAA OCTABATHCA XOJOM-
uwn. B cocrase CILOPOBO-HBINBHECBLIX CIEKTPOB npeﬁ()pea.ﬂa oOTMeHaeTCst
HAlIpaBIeHHOE N3MEeHeHNe B CTOPOHY NMOCTEHNeHHOro VAyUlIeHud KauMaTa
1O CpaBHEHUIO ¢ NO3AHETeTHUKOBbLIM BpeMeHeM. BO{SM()')KH(), 4yTO B cepe-
e Il|)(‘f60p0‘d.ﬂbll(}l"0 BpPEMEeHH TIPpOUCXOognIo KpPaTKOBPEeMeHHOe MOX0J0-
e,

Puc. 4. CnopoBo-nblfibLeBas gmarpaMmma paspesa oTroxXeHun JlagoxkeKoro 03.
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OcHoeHbIe docmouHcmea u OocpPaHuU4YeHuUsi criopoeo-rbifibyeesoco aHasiu3a.

lpeumywecmea:

MaccoBOCTb HaxOXAEHMS CMOP W MbifbLbl — MOXHO MONy4YaTh AOCTOBEPHYH MHOpMaLNIO
Ha Manom Konu4yecTee MaTepuana, norny4yaeMoM, Hanpumep, npu bypeHun.

[eTanbHas peKOHCTPYKUMS oriop NPOLUSIoro 1 BblgeneHne agpobHbIx
KnumartocTpaTurpaduyeckmx nogpasgeneHni (CM. Bbllle, ronoLeH).

MeToauka noneson 1 kKaneHgapHon obpaboTkn matepuana gocTtaToqHO NpocTa, HeT
O0POrocToAWmMxX Npnbopos 1 06opyaoBaHUS.

MeTog — MaccoBO UCMNOSb3yeMbIN, MOSTOMY BO3MOXEH MeXrabopaTopHbIN KOHTPOSb
noslydaeMblX pe3ysLTaToB.

CI'IOpr U MbifibUa 3aXopaHNBAKTCA HE TOJIbKO B pPa3fiMyHbIX rEHETUYECKNX TUMNAX
KOHTUHEHTanNbHbIX OTIOXEHUN, HO U MOPCKUX OOHHbIX OCadKaXx, YTO NMNO3BOJIAET NMPOBOAUTb
npAMble COMNOCTABJIEHUA PE3YIIbTATOB.

Hedocmamku u oepaHuU4eHus:

OTCYTCTBYIOT HaAEXHbIE KPUTEPUN ANt OTNNYEHUS aBTOXTOHHOW 1 anfiOXTOHHOW MbifbLibl.
B pa3Hbix nabopaTtopusix HECKOMbKO OTNMYaloTCca MeToaukn nogrotoskm npob k CriA.
CoOTHOLUEHNE NOKarbHOM U 3aHOCHOW MbifbLibl — ONPEeaenuTb CIOXHO.

Benay HecyLuecTBEHHbIX UBMEHEHUI cocTaBa (Psiopbl B HETBEPTUYHOE BPEMS, OTCYTCTBYIOT
NN NPUCYTCTBYIOT B MarblX KONMYecTBax 3K30TUYECKNE UK BbiMepLune Buabl (poabl)
pPacTUTENbLHOCTU U3 COCEeOHMX NoapasaerieHnn NIIENCToLEHa.

npOBe,El,eHI/Ie rpaHuy nasiImnHO30H — Cy36'beKTVIBHO.



Kakass MukpoghbayHa u Mukpogbriopa ucrnosib3yemcsi npu najaeoHmos102u4ecKux
uccrsie0o8aHuUsIX OKeaHCKUX U MOPCKUX 0cadKkoe?

Mpexpae BCcero — 3To MNJIAaHKMOHHbIE U 6@HMOCHbI€ opraHn3ambl. OAHaKo OrpoMHoe 6OMNbLIINHCTBO
cpeau HUX COCTOUT TONbKO U3 MATNKUX TKaHEeM U NO3TOMY He MMEET LUAHCOB COXPaHUTLCA B
McKkonaemom coctosiHmu. Ho HekoTopble rpynn o6nanaroT TBEpAbLIMU CKeNeTHbIMMU 06pa3oBaHNAMM,
KOTOpble CNOCOOHLI hocCUNU3npoBaThLCA (T.€. 3aXOpPaHUBATLCA U COXPaHATLCA). ATO OYEeHb BaXHO,
NOCKOJIbKY MMEHHO OHM ABMAKTCA OCHOBHbIMW KOMMOHEHTaMN GMOreHHbIX OCaAKOB U UCTOPUA
OKeaHCKOM naneocpenbl BOCCTaHaBNMBaeTCA B OCHOBHOM MO 3TUM rpynnam.

1. BonbLWWHCTBO rpynn COXpaHALWUXCA MUKPOOPraHM3MOB CTPOAT CBOIKO PaKOBUHY U3 KanbLUTA,
aparoHuTa (T.e. Ha KapboHaTHOM OCHOBE) 1 aMOpPPHOro KpemHesema (Ha OCHOBe cuUrimkKara).
OCHOBHbIe NpeaCcTaBUTENN NaHKTOHA U3 NepBoW rpynnbl, ¢ KaPO6oHamHou ocHoeoll (CaCO3):

e ghopamuHughepbl

J10 npeactaBuTenu nopbl OKeaHa, NIaHKTOHHbIe pakoBUHbLI. O6LIYHO pa3mMep UX Konebnetcs B
npeaenax 50 — 400 MKM, HO MOXeT ObITb U KpynHee. OHN NMEIT OrpoOMHOE 3HaYeHue B
cTpaTurpacdumm ns-3a u3 6onbLIOro pasHoobpasna U NOBCEMECTHOro pacnpocTpaHeHUst BO Bcex
MOPCKUX 06CTaHOBKaxX: OT OKpaMHHbIX MOpeU A0 rnyb6okKkoBoAHbLIX 6acCeMHOB, B NOBEPXHOCTHbLIX U
noanoBepxXHOCTHbIX Boaax (ot 50 go 200 m), Ha Bcex WuMpoTax U BO BCeX OKeaHax.

*  KOKKO/IUMOghopuosbli

BxopaT B cocTaB M3BECTKOBOro HaHOMJIAHKTOTHA, HAHO — o4YeHb Menkue. lNpeacraBuTenu
doMTonnaHKToHa, pasmep — oT HeCKonbknx MKkm Ao 20 — 30 mkm. XKuyT B BepxHux 150 m Boabl.
Kokkonutodopuabl OTHOCATCA K BOAOPOCHIAM, OHM CMOCOOHbI 06pa3oBbIiBaTb U3BECTKOBLIE
NOBEepPXHOCTHbIE YellyNKU Unu Tena, HasbiBaemble KOKKosiumamu. AsyvyaTtb NX TpyAHO U3-3a
He3HauynTenbHbIX pa3MepoB. C nosiBNeHueM B HacTosiLee BpeMs 3fIeKTPOHHbLIX MUKPOCKONOB
nccneaoBaHUA KOKKONMUTOB (Takoe Ha3BaHMe oOMXoAHOe) MHULUMUPOBAaNUCh.

MeHbLWYI0 Ponb UrpaloT Apyrue rpynnbl: MOJIJTOCKU n OCMPAaKoObI, XOTA U OHW UCMONb3YIOTCA B
NaneoHTONIOrM4YecCKUX nccrieqoBaHUsIX.



1. Modern Arctic foraminifers and ostracodes

Cospemennpie IIAHKTOHHBIE GopavMunudeps, g CoBpeMeHHbIE apKTHYECKHEe BB hopaMuHI(EpP ¥ OCTPAKO/] U3 JIOHHBIX
CeBepHasi ATJIaHTHKA

ocaznkoB bapenuesa mopsi, apxunenar Ilnundeprex.




®opamunudeps! (Foraminifera), octpakoznst (Ostracoda), roBeHUIIBHBIE
dopmel aBycTBopuarbix (Bivalvia) um Oproxonorux (Gastropoda)

MOJUTIOCKOB M3 COBPEMEHHBIX 0caikoB 3amuBa ['yako-Has6o, Ky0a.



®opamuHHU(EpPHI U OCTPAKOB! K3 COBPEMEHHBIX JIOHHBIX

ocazakoB 3anuBa ['yako-Has60, Ky6a




Fig. 2. Modern Tropic foraminifers and ostracodes

Tporueckue Bubl hopamuHHbEp U3 COBPEMEHHBIX JOHHBIX OcakoB 3aiuBa I'yako-Has6o, Kyba



Fig. 3.
Foraminifers from
the Holocene
shelf sediments of
the Laptev Sea

@opaMuHH(pEPB! U3 TOIOLEHOBBIX OTIOKEHHUH HIenbha

Mops JlanTeBbIX



2. K kpemHuesomy (Ha ocHoge SiO2) MukporniIaHKmMoOHYy OMHOCSIMCS:

e Jduamowmeu,

€ANHUYHbIEe UMK KONTIOHUarbHble BOAOPOCIIN, KOTOPbIe CEKPEeTUPYIOT Merikue AByCTBOpYaTble
NaHUMpU UNu CTBOPKU U3 amopcHOro KpemHesema. [inatomeun ABNAKOTCA rMaBHbIM NePBUYHbIM
npoayueHToM 6uocdepbl U 3aknroyaroT B cebe 6onee 70%, a nHoraa u ao 90% B3BeLWEHHOro
B BOAaxX OKeaHa KpeMHusi. Pagnonapum B 3TOM OTHOLUEHUN 3aHUMAKOT BTOPOE MeCTO.

Pasmepbl naHumMpen ot 2 MKM A0 2 MM, XXMBYT B NOBEPXHOCTHOM U NOANOBEPXHOCTHON BoAe.

,C{uamomeu UeHHbI MHO2UMU TIPU3HaKamMu.

-  OHM pacnpocTpaHeHbl OT 3KBaTopa A0 Nosoca,

- BaXHbl Npu buoctparturpacpu4eckmx nccrnefoBaHUAX rnyoboKoBOAHbIX panoOHOB OKeaHa, rae
rmyouHa 6onbLue YPOBHA KpUTUYECKOM rnmyouHbl kapbooHaTtoHakonneHua (KIK), HaumHas c
KOTOPOM U3BECTKOBbIEe hopMaLun pacTBOPAIOTCS,

- pa3Hble KOMMEeKCbl AuaToMen NPoXuBaroT B MPEeCHOBOAHOM U CONEeHON BoAe, U OHU CUSTbHO
pa3snuyarotca. Takum o6pa3omMm MOXHO (pUKCUpoBaTb OTAEsIeHMe 03ep OT MOpeu T.4.,

- MO HAM MOXHO NoJly4yaTb LeHHble OKeaHosorn4yeckme ceefieHus (LMpPKynauua soa,
HanpaBfieHMe pa3Hoca fibAoB, T.K. OHU MOTYT MPUKPENNATLCA K HUXKHEeN YaCcTU JNIbAVH,

= KaK 1 no ApPyrumMm rpynnam MMKpOd)OCCVIHMﬁ, MO HUM MOXHO Ji1erko pa3sindatb CMeHYy
XONnoagHoOro v TenJsioro KNMMaToB.

- paduonsipuu,

npeacTaBUTENM 300MNaHKTOHA, NPOCTeMLLINe OpraHU3Mbl, MOXoXue Ha hopamnHudepbl, HacensiloT B
OCHOBHOM noanoBepxHocTHbIe Boabl (50 — 200 m), pa3smep (50 — 400 mkm). MHOrouucrieHHbI B
rnyb6oKkoBOAHbIX 0OCagKaX, 0COGeHHO B 30HaX pacnpocTpaHeHUs1 KPeMHUCTbIX UNoB. [10BOfIbHO
pa3HoobpasHas rpynna (7000 BMAOB), NO3TOMY KONIMYECTBEHHbIN aHan13 paguonsipMm MoXeT CNyXuUTb

TOYHOM Mepou CBA3U hayHbI C YCIOBUSAMU cpefibl. ATO 0OCOOEHHO BaXHO B NMOJSIAAPHbIX obGnacTax.
U3BecTHO okono 30 aHTapKTU4YeCKNX BUOOB.



Buocmpamuzpaghudeckue MemoObl U3yYeHUs Ha3eMHbIX U OKeaHCKUX OMJI0XeHull
0CaAO4YHbIX nOCﬂeﬂ,OBaTeﬂbHOCTeﬁ B OCHOBHOM OAMHAKOBbI, HO €eCTb BCe-Takvu AOBOJIbLHO
cyuieCTBeHHbIe pa3Jinyiuns.

1 — B Ha3eMHbIX pa3pe3ax UCKoMaeMble OCTaTKU BCTPe4arTCcs TONbKO B HEOONbLIOW YacTU 0Cafo4HOM
Tonwu. [laxe B cogepawmx 60onbLIOe KONMM4YeCcTBO UCKOMaeMbIX OCTaTKOB pa3pe3ax Ux peako
Haxo4AT B KaXaoMm nnacTe unu dpopmauum;

2 — MHOTMe ocafouHble pa3pesbl B OKeaHaX OTHOCUTENbLHO HenpepbIiBHbI MO CPaBHEHUIO C
KOHTUHEHTanbHbIMU. M03TOMY 3BONOLUIO OPraHNYeCcKoOro Mmpa Ha cylue TPpyAHO npocreauTb C TON
)Ke AeTanbHOCTLIO, KaK 3To AernaeTcsa AN MOPCKUX OCaaKoB.

Kak »xe npoeodsimcsi MukponasieoHmoJsio2u4yeckue uccsiedoeaHusi?
O6pa3ubl ana paboTbl OTOMpPaArOTCA NO BCEeU ANIMHE KepHa, 6e3 NponycKoB, Yepe3 Kaxable
HeCKonbkKo cM. 3aTeM NpoBoAATCA nabopartopHasa o6paboTka npob, Ansa BbiaeneHnsa pakuum,
coaepxawien mukpocpoccunun. Hacts nonyvyeHHoun ppakumm HaHOCUTCA Ha NpeaMeTHoe
CTEKJ10 U n3y4yaeTcsa nog MMKpocKonom. B npenapaTtax orme4yaroTCA 1 NOACUYMNTLIBAOTCA (ecnum
3TO Hago NpU KoNM4YeCcTBEHHOM aHanuse) Bce BCTpevarwmecs BUabl, Hanpumep, AMatoMen.
Pe3ynbraTbl M3y4YeHUA BCen KOJIOHKU 3aHOCATCA B TabGnumuy M CTPOATCA AUaTOMOBbIe
AnarpaMmmbl.

3aTeM Ha gMarpamme BblaensieTcs Kakom-nméo JOMUHUPYIOLWMIA BUA UM KOMMNINEKC AnaTomen,
copaepXXaHue KOTOporo MeHsieTcs No rnyonHe KepHa. YMeHbLUeHne Uinv yBerinieHue KOHLeHTpauum 3Toro
BbIOpaHHOro Buaa cBuAaeTesnibcTByeT 06 n3aMmeHeHMAX yCcroBun naneocpeabl. Bce aTn nameHenus
COMNOCTaBNAKTCA BCerga c pesynbraTaMm reoOXpoHONOrm4eckMx uccrnegoBaHUn, YTo NO3BONAET
dmKkcnpoBaTb CMeHy XOJOAHbIX U TeMJibIX KNMMaToB U BoA Bo BpemeHu. (Mprumepbl Noao6HbIX
KOMMJIEKCHbIX UccreaoBaHn 6yayT nokasaHbl B 3aKMOYUTENbHOMN NEKUUMn).



Table.1. Marine and brackish-water diatoms

Tabauga 7

OBpazen cBOTHOI CHCTEMATEIECKON TafXHIM THATOMeIL.
MopcKie . COTOHOBATOBOIHLIE IHATOMEH H3 O3 HE0NEHOBWX — OTHTONEHOBHX H HeOreHOBLIX OTJIOHeHI CeBepo-3amagHOil
qacTH THX0OKeaHCKOH HasteoreorpaduIeckoll 06IaCTH

Jranu paseuTiA GAODPE, BO3PACT, HA3BAHM I MECTOHAXOMKIE-
HHA KOMOJNEKCOR pHaToMeit
I I 111 v v
3
gy — o o L0 E
‘,gl%ga Ni N3 ¥ oo
KOMIIJIEKCHL ¢
DROJ0OTIYeCKAA 1 G1oreorpadiye- Bpestsa cyueeTpopatinig 2 = 3
CKaA XapaKTepPHCTHKAQ BULOD BHIOB S3 | . = = e
2 |£8] 2 8 = =
bl o —~ -~ 7 E:-
% S8 »3; ) g = = D
E g g 2 |59z
5 |29 ¢ 2 £ Y iea
2 = T g -
Bux g [l = g 33 L g
= [&a) 2 2 2 5 e e
8 1821 F N N2 s 2L
3 |53 2 . ~ 83 S w88
e O o e P ) oo =3
-~ N = =~ o - L=
* = = e
2 ! £ < = e oA
= =1 = 4 = = .= =2 =
= = =1 } = .o | 28 | 25 gz
SI BBl 3| = EiE % = a5 = = = D=
Sl | 2| 8|2 2|8 [ | E 2 = ES 4 Zm | 7 g =3
ElZ|g|el52|¢ | 4 = B £ 22| B3 | 58 28
e 812|221 8| 2] E1l4 i 5] =2 = Ec B8 | 22 z3
slel2l 2| EE 2| 5] e} 28 . 2| = z = - =
S| 3|zl 2} E 5 & 28 ' 2| 2 z =% | g | 2TE e
SRR SIS 28] | wl | . g s oS T 5= | 5Ea Scs
=1 8] 35| &] %8 S | By 55 Sl=|%|2 ol 8 =, = EE | =% | X238 253
Melosira albicans Sheshuk. . . . |4+ |—i—|—|—|—]| —|— === - — = =] -] =] -] — e 6
Thalassiosira gravida f. fossilis Jousé | 4+ | —|—| 4] —] —| —] —| — | = —| L+ el e | e Pos i 4 | —§ — 1 Ea { = 6
T. zabelinge Jousé . . . . .. J4l—f—|F|—|—1 —|—=| = f—=|—|+| =] =] — {7 122 6 | 6 6 — | —
Coscinodiscus marginatus f. fossilis 5
; . . :
Jousé . .. v ===~ F =] = | ==+ == =11 ]|5| 6|86 6 A 6 s 2
Riedelia borealis Sheshuk. e F = FHF == == = |=|F=I=l=] = | 8 el = ] s s | 2 B e ) o
Pterotheca reticulata Sheshuk. . +i—=|=1+|—t—] === |=]|= =l4+f—=] = — | =] =] 1 =] | _ - 5 -
Kisseleviella carina Sheshuk. Fl—|—=fj? == == ===+ == = — 16| | -] 1 — | - ey e
Rouzia peragallii Brun. et Herib. |4+ —|—|? | —|—| —|—| — | = —|+|—|—{ = — |t |51 || —1|_ — s I e
Denticula  kamtschatica Zabelina . |+ | —|+|—|—|—| —|—| — | = | = |+ ||| = | — | = | 2| = f v o= | — 6 g {




Saprowyaszye puauorssmpyy
UNAOYd0AnD}s  DuwpAboifnyy
NZDMYIs 14oydady
S14mmatny myaszy
DYI1)S04313y 400 D43 10U Y
Dydn4qn Doy

Dipa4nay s1uaNtiq
5ad103.49 sayjupuyIy
DatuDago DAoydorpuuna)
§193005 snasporofy
SUaNA103p B4160155D)DY
SMoIpDd)

STIDYWO43)SD §N9$1P0150)
DNAYUIITI E.uﬁhmﬁmﬁ
§1D14) Smna0°y

SmID4NI $NISIPOUNISO)

smpmpun snyalfydounay
D41 $04300)3DY)
WI)DAIAD DUIUIPIDYY
Dydn4danu1 S13u0yig
poyofifod pasonaso)
Smajsqo $nasipoyniy
DBl pasosny
pI0n46 |

yydofiay ppsossypy;

24D )
D040 DA0Yd0)DUDAY

STIDUO)UZ)TaS 400 SI41SnID) SMISIPOU1aS0)

W'oungfiy

SO HBIX

IIOCJICIAC/IITHKOBLIX
1969).

n

BIJIOD
(3abGenumna,
3 — ouito-0opeasLuLIe;

pPHLIX
MODSL

Beaoro

TacTIiL

oCcaaKax cepeplou

Prc. 2. Pacripegeaenuoe JOMIIHANTILIX IT XapPakT

IICCYAININICTLIC MIJILI,

4

2 — cenepo-Copeanninmic,

1 — apxTobopecanbiubic DBHAN,

HIIBLI,

PO HMCTLIC

S5

Q

discus
ocaxgKon

oscino

C
craoce

CTBOPOK
1962).

ITOBCPXHOCTIIOM

Paciipejiecaciice

3.
marginatus

Puc.

(iRyae,

13
MO DIST

IEhr.

Depunrona

— CIHOMHHNHIO.

3

L0,

— HEIIOILILO,, pele)

2

Macce;



1L

1/

Fig. 5. Diatom

diagram of
gxze - Quaternary
e sediments from

the Karelian
Isthmus

bsp helvalica

andica su

‘ella kuetzingiana var schumar
M Cyclotella comla

i
L

ylodiscus echenels

amp
Diploners domblitiensis var subconstrict

Inybuna,m

D.smithit

Nitzschia circumsuts

&

Nitzschia punctata

N, tryblionella

Cyclo

Stephanodiscus astraea
Melosira (sl

funolia praerupta
Gyrostgma atlenualum
Honuvecmbo @opm 6 npobarx

20 111[7 60 510

-3
VY

N

~"

<
N
N

B 0~ L 8 <

g
7
psbesd g

«
L
N

NE!
NN
2NN \\)‘
- * R . . 5
Diplone:s d:idyma
TR

AR

5
N

{
~

\\
<
NANW

QAR Ay
ol

L TGO

T

20477

T e Se S
pTTE sous e woave v
eSS P ==

25
: I 35 e V25 E55s B2,

Puc. 1. JImaTomoBast jurarpamMma uerBopTHHULIY oTi0Kenil JaxTuinckoro 6o-
aora (Yeunwona 1 pp., 1963).
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HPCCHOBOMIBIC, 4 — TODQ, & - CYUeCh, (¢ ~= HOUBCHIO-DACTHTCIL LT 0l 7 — CYIMNIHIIOK,



[Mpn N3y4yeHnn OCTaTOMHO MOLLHBIX KOFTIOHOK OCaakoB (Hanpumep,
MNOSTyYEHHbIX C MOMOLLLIO ITyOOKOBOAHOIO BYpeHUs) nnn Koppensyum
OTNOXEHUN UNN BPEMEHHBIX YPOBHEN U3 pa3pe3oB, OTOOPaHHbIX Ha
BbonbLon nnowaamn, UCNomnb3yT Tak Ha3biBaeMble
6uocmpamuezpaguvdeckue wkasibl, NOCTPOEHHbIE C UCMNOMb30BaHNEM
6uocmpamuepaguydeckux 30H usiu 6UO3OH.

Buo30HbI — 3TO y4aCTKN (COOTBETCTBYIOLLME HEKMM BPEMEHHBIM paMKaMm),
Hanpumep, B BEpPTUKANbLHOM npodoure OTNOXEHNN, KOTOPbIE
XapaKkTepusyrTCca OAHUM U TEM XE MaPKUPYOLLUM (M JOMUHUPYIOLLINM)
KOMIMMEKCOM MUKPOdOoCCUNuUmn anga onpeaeneHHon tTeppmtopum (Hanpumep,
B LUMPOTHOM Ananas3oHe).

Tak, ons TennoBo4HbIX PANOHOB OKeaHa LUMPOKO UCMNOoMb3yeTcs
KanHO30MCKasl 30HaribHad cxema rno niaHKTOHHbIM popamMmuHudepam.
LLikana baHHepa n bnoy Becbma ygobHa 13-3a KOPOTKOM U SICHOM

HOMEHKJ1aTYypbl OJ1A4 0603HavYeHus nocrnenoBaTenbHOCTU 30H.



Ha Heu 30HbI, MapKMpoOBaHHbIE
bykBon P cooTBETCTBYIOT
naneoreHy, N — HeoreHy. Bce
9T 30HbI BblAENEHbI B
COOTBETCTBUMN C
OOMMUHUPYIOLLMM KOMIMI1EKCOM
MUKpOdroccunmm
COOTBETCTBYIOLLEIO BO3pacTa.
[MoaTomy nobomy
nccnegosaTternto, He
cneumanucTty B obr.
MUKPOMNaneoHTOsIor1un,
NOHATHO, 4YTO 30HA N19 nmeer
PaHHENMOLIEHOBbLIN BO3PACT,
N eMy He Hago BCMNOMUHATb
YTO 9Ta 30HA ABMAETCS 30HOM
COBMECTHOIO NPOXNBaHUS
psga dopamuHuUep ¢ o4eHb
CINOXXHbIMU NAaTUHCKNMM
Ha3BaHUAMMW.
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Anu.l Onoxa |Hnudepossie Hano3oHbI Paanonapuesbla 30HsI
ner 30HBI
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0 C. virginis
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é N2 NP24
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e, 3-6. ConocTapiente 30MMIBIULIX WKL 110 MIAHKTONNLIM (hOpamMuindepam, HIBCCTKOBOMY Ha-
{OTNIAHKTONY H PAAHOJIAPHAM JUTS NOCACMINX 43 MJIIL. JIET € FCOXPOHOJIOTHHECKOH wiKasioit. Popa-
AnHibepOBLIC 30HBI NOKA3albl B OCHOBIOM 110 Biioy (1969), 11aH03011bl — B_OCHOBHOM N0 MapThuu
1 Yopenu [695], paanosspienbic 30Hbl -0 Puaenio n Candmmnno [871], xponosnorus —no Xap-
enbony u Beprrpeny {423], Beprrpeny u man Kaysepunry {91].



B1Oo30OHbLI MoryT
yCcTaHaBnmMBaTbCs MO
rMyOuHEe OTNOXEHUN NO
doakTam NOoSABNEHNA U
BbIMUPAHUS Kakoro-nmbo
BMAa MUKpodgoccunuu, no
doasam 3BOMKOLIMOHHOIO
pa3BuTMA BMaa.

Puc. 6.

buocTtparurpadguyeckue
WHTEPBAJbI 4-X BUJIOB
IJIAaHKTOHHBIX (hopaMuHudep
Neogloboquadrina

3oka

G. nepenthes

5

Homep xepra

TayBune, wm

w
~
o

G. acostaensis

G. humerosa praehumerpsa

Puc. 34, buocrputurpaduseckne  MirTepsajin
HCTLIPEX  BHUOB  1UIAHKTO HHLIX dopamuundep
posa Neogloboquadrina, HPHHAUIEKALMX K OJ-
HOIT DBOJMOUNONHON NUHHK Hacyenopanlsg, p
CPCAtC- B O3LHCMHOUCHOBLIX OCRJKAX CKBANKH-
et DSDP 397 (Cenepo-Bocrounas ATnauTika)
Psiansie Mopposiornueckne namenenns o IBO-
JMOMHONNOM PsLY HPOABUIHCL B HOCTEIEHHOM
yBesmue (Cnnsy ssepx) wncia K4Mep B I10-
cacjuiem oGopore. Cresa HOKasalLl 301! 110
koM Gopamiusdepam [900].



Heobxoanmo oTMETUTb, YTO DMocTpaTurpadmyeckmne LKanbl CTPOATCA Kak Mo
OaHHbIM BuocTpaTurpaduyeckmnx, Tak U XxpoHocTpaTurpauyecknx nccrnegoBaHumn.

A, BoobLe, npu npoBegeHnn cTtpaturpaduyeckmx nccnegoBaHnin JOHHbIX
OTNOXEHWN, UX NanNeoHTONOrM4YecKkoe N3y4YeHne Bcerga ConpoBOXKaAaoTCS
reOXPOHOMNOrMYECKUMN U NNTONOMMYECKUMU UCCIIEA0BAHUAMMN.,

B nocnegHue gecatuneTusa uly4YyeHue crnopoeo-rbifibye8bIX KOMIMIIEKCO08
npuobpeTaeT NepBOCTENEHHOE 3HAYeHNe ONd onpeaeneHns Bo3pacTta n Koppensumnm
pa3pe3oe OOHHbIX ocadkoe eHympeHHuUx Mopeu. Tak, Hanpumep, ctpaTurpadus
YeTBEPTUYHbLIX OTNOXeHNN bernoro mopsa paspabotaHa B OCHOBHOM Ha N3y4YeHU
cnop u nbinbubl. CpaBHUTENBLHO HEBONbLLIOE benoe Mope pacnonoXxeHo psaoMm C
NecuUcTon CyLLEN, N Cropbl U MblfibLa PasHOCATCHA BETPOM MO BCEW €ro akBaTopun.
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