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B KHuTe N3JI0JKeHA METOAMKA HPOBEJEeHUA ala-
Jiu3a HIOTOIHOTO COCTaBa KACJIOPOAA IPUPOIHAEIX
BOJX M OpPraHOTeHHHX Kap6oHaToB. OCBEINEHH 0CO-
feHHOCTH HAKOMIeHHA M3oToma O'® B CcKedeTHEIX
Kap6oHaTaX MOPCKUX GeCHO3BOHOYHEIX }KHBOTHHIX,
4 TaK)Ke BO3MOMKHOCTH PeIleHHs HEKOTOPHX 600~
TUYECKNX 3ajad (Ce3OHHHIe TeMIepaTypH pocTa,
CTANUMA ' PasBHTHA, BO3PACT OTHENBHHX ocobei
u T. 11.) o oraomennio 018/Q1¢ g cxemerHNX KapGo-
Hatax. PaccMOTpEeHH OCHOBHHE MOJIOMEHHA MeTo-
a4 W30TOOHOA ITAJEe0TOPMOMETPHA — OIpEeHese-
HUA TeMIepaTypshl MOped NIpOINUIOTO IO A30TOMN-
WOMY COCTABY KHCJIODPOAA HCKONAEMHX OpPTaHOTeH-
HbIX KapOOHATOB.
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' BBEJLEHUE

Tpu BoccTanoB/IeHAN PHABAKO-TEOTPAPEIECKUX YCIOBUN I POILIOTO
B pacmOPSIKEHHHA Te0JI0Ta N0 MOCIeHEr0 BpeMeHd GBUIH JUINb KavecT-
BeHHLIe XaPaKTePHCTHKH COCTABJIAWMEX 3Tux yciaosuid. Ilposenen-
HOE B aKTyaJACTUIeCKOM IJIaHe M3yUeHUe JHUTOJOTHICCKUX ¥ IaJeOH-
TOJIOLHYECKUX 0COGeHHOCTeH OTJIOKEeHHI m03BOJIAET HOJYIHTh BechMa
Ba)KHHIE CBeJeHnsA o6 yCIOBHAX HaKomWwieHHA. [ MOPCKHX OTIOke-
HEOE — 3T0 r1y6muHa GacceifHa, CONEHOCTH, TeMuepaTypa BOAHI M T. [I.
Opfako mogaBiIAOMAas IaCTh 9TUX CBeJleHUI MO3HAETCS JHUIITh CPABHE-
TeJABHO: «3TOT OaccediH OB, OYEBHIHO, MEIKOBOJHBIM, a4 BOT TOT
6ein- Gosee TyGOKOBOTHBIM»; «B [MaHHBIA BEK, OO-BAJUMOMY, OBLIO
XoJlofHEe, UeM B IPeALIYIAA» UAH sKe «TaKOU-To Gacceifn mo Temme-
paTypHHKM YCIOBUAM, BePOATHO, COOTBETCTBOBAJ TAKOMY-TO COBPEMEH-
HOMY MOpKO» H T. I.

IMonyuenme KOMWYeCTBeHHOH OMEeHKM, aBCONMIOTHHX 3HAYeHMH ma-
pamMeTpoB PpusAKO-TeoTpadMIeCKOR Cpe/El IPOMIOro — JaBHAA MedTa
reoJiora.

B pauane matunecarux romos Taponsn I0pwm n ero romnern mpak-
THYECKE OCYMIECTRIJIA WJ/IEI0 (TeoJOTEIeCKoro Tepmomerpa». Ha
0CHOBe, BO-IIEPBHIX, YCTAHOBICGHHON 3aBECHMOCTH PABHOBECHOI'0 pac-
TmpefieseHHA TSKENOro m3oToma kmeaopoma O® mesrny wmemopomom
BogH m KapGoHara, oOpasylomerocsi B 3TOH Boje, OT TeMIepaTypH
ofpaszoBaumA W, BO-BTOPHIX, BO3MOKHOCTH COXDAHEHHS B pPALe CAY-
9aeB IEePBHYHOI'0 W30TOMHOTO COCTAaBa KHCIOPORA B MCHOIAEMEHX
xkapboHarax, OLla OpeNUPUHATA OOILITKA OOPEfeJeHHd TeMIepaTyp
lopckrx m MeaoBeix Mopeit Espomst u CeBepuoii Amepurm.

B Corercrom Cowose H30TONHEE MaJe0TeMIEpPaTypPHEE HCCIEN0BA-
uuaA, maumHaa ¢ 1955 r., mpoBogaTca B gabopaTopumm CTa0HIBHEX
msoromos ['EOXM, pyxosommmoit axan. A. II. Bmmorpamossim,
B compyskectse ¢ I'eosormueckuM paryiabrerom MI'Y. Ilomamo CCCP
u CHIA, B macroamee BpeMa MeToJf{ M30TONHOH MaJeoTepPMOMETPHH
npumerserca B OPT, Wranmm, Ascrpaamm, Homo#t Senanmmm =
HEKOTOPHX APYIHX CTpaHaXx.

OcnoBREIe MOIOMKEHHA MeTOHa HM30TONHOW MAle0TePMOMETPHH H
HONyYeHHEIE PE3yAbTaTH yike onybmmroBamnl Hamm (Teitc, 1955;
Tettic m gpyrue, 1957, 1960, 1964, 1965, 1968, 1969; Hatnmn, 1958;
Haiinme m npyrme, 1956, 1964, 1966, a Taxsxe gpyrme myGamkamnmm).
[Tpepnaraemas paboTa mpemcraBiger mpe;sme Bcero obobmenHme Kak
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HAII#X, Tak U 3apy0eKHbIX MaTepHaJoB 00 M30TONHOM OaNe0TePMOMET-
pum, Hakommenmmmix K 1971 r.

Hocne KpaTKOro U3JI0;KeHHA METOJUKN U30TOLUHOr0 COCTAaBA KUCIO-
pofla TPHPOAUBIX BOJ HW OPraHOTEHHBIX KapOOHATOB M OCBEMEHUA
AMEIUXCA HAaHHHX 00 M30TONHOM COCTABE KHMCJIOPOLA COBPEMEHHHIX
opecueix u oreanmdeckux Bof (raaewl I u II) coobmarorca csenenita
06 ocoGennoctax Hakomiaenua O'® ckeneraMm HEIHE SKHBYIMAX OpTa-
rusmoB (rmaBa III). Bes 3uanus saxkonomMepHOCTEH COBpEMEHHOIO
pacmpefieJleHHs H30TOOB KUCI0PO/la HEBO3MOKHA HaJlesRHAA MHTe PIpe-
TalEsA MCKONAeMOro MaTepHaja. B npouecce npoBefienns mccnegoBa-
HFA .0KAa3aJ0Ch, 9TO M30TONOHHIA COCTaB KUCIOPOJA CKeJIeTHHX Kapbo-
HATOB COBDEMEHHEIX OPFaHM3MOB I PaccYUTAaHHbIE 3HaYCHUS TeMIepa-
TYP MOTYT IIPeNOCTaBATH BeChMa MOMIE3HYI0 mHPOpMaLmIo 1 s 6roo-
ra, mO3BOJIAA BHIABUTH CE30HHEIE TEMIEPATYPHl llApPACTaHHA CKeJeT-
HBIX oOpas3oBaHmii, BO3pacT U CTAfUM PasBMTUA OPraHM3MOB W T. I.
IToaromy B paboTy Braouena riasa IV, B KoTopolt oxapakTeprE30BaHEl
BO3MOYKHOCTM M30TOOHOIO MeTONAa HOPHM PEeLIeHMM HEeKOTOPHX Omoo-
TH9eCKUX 3aj1ad.

OcnoBHOoe Anpo paGoTet — raaBa V, B KOTOPOH pPacCMOTpPEHBI
NIPEHNUOHAIBHbIE OCHOBLL MeTofla M30TOUHOR IaleoTepMOMETPHH:
ABJenme paBHOBecHOTO pacopefenennsa O!® MeIy KUCIOPOTOM BOMBL
. CaCOj, BO3MOKHOCTH COXPAHEHUA NEPBHYHOTO (OPHKU3HEHHOTO)
H30TONHOTO COCTABA KUCIOPOAA B MCKOMAEMEIX OPTaHOTEHHHIX Kapbo-
narax. Boakoe BumManme yneneno paccMoTpenmIo TeX 3aTpyAHeHUR
B OCIOM{HEHUH, KOTOpHE BO3HUHKAIOT NPH HPOBENEHUH HK30TOMHOTO
majieoreMmeparypHoro asammsa. llpemge Bcero pasoOGpaHBl OTpaHu-
9eHHUA MeTo[a, 00yCIOBICeHHbIE e PBUIHEIMMI OPOIECCAMU: HAKOIMJICHH-
em O!8 ckeneTnpiMu KapOoHATaMM pPAga OPraHU3MOB HE B PaBHOBECHH
¢ KYCJIOPOJIOM BOZIBL OCAKTICHM 51 ¥ 3ABUCKMOCTRIO KoHNeHTpanmit O'® B cke-
Jerax He TOJIBKO OT TEMIEePaTyphl, HO M OT M30TOOHOTO COCTaBa BOJLI
obutanus. B aToii cBA3M 3aTpouyTa HpobiaeMa U30TOIMHOTO COCTABA OKea-
HOB B reoJsoryieckoM npouniom. Ilogpo6uo oxapakrepnsoBaHbl TaxsKe
OTPaHHMYeHUA MPUIOHEHUA METO/la, BOSHUKAKMKe B pe3ysibTaTe HCKa-
JREHUSA MePBUIHOTO (IPW/KU3HEHHOTO) M30TONMHOTO COCTABA KHCIOPOMa
OpraHoTeHHBIX KapOOHATOB B Xofe JuareHesa.

3HaHme CBOMX HENOCTATKOB — IepBOe M HeNpPeMeHHOEe YCIOBHe
nX ycrpaHeHusa. BoonHe peanbHbl myTH NCKIO9CHAA HeGIATONPUATHO-
" TO BO3/eHCTBUA Ha NOJydJaeMEe Pe3yJAbTaThl MEHAWIIErocd B
UPOCTPAHCTBE ¥ BO BPEMEHM W He 3aBHUCAIIETO OT TeMIepaTypbl H30-
TOWHOTO COCTaBa MOpEeH MmpPOILIOro. ITO MOKeT OHTH JNOCTUTHYTO
aubo Docie TOCTHKEHHMS BCeX BaKOHOMepHOCTeH pachpefeneHnsa
HM30TOHOB KUCIOPOZA B OPEBHHX MOpAX, aubo nmocie paspaboTKu
MeTola IapajielbHOTO ompefeineHma mnameoremmeparyp mo O me
roabko CaCOj, HO M APYIUX CHHTEHETHICCKIX KUCHO0POLCOMePHiammX
‘MHHepaJoB. OTH OYTH oXapaxTepusosanbsl B V raase. [locrarouno
nogpoOHO PACCMOTDEHH TAKKe NPUEMbI, MO3BOIAKMEE 0To6paTh AJs
H30TOOHOI'0 IAJeOoTeMIepPaTypPHOro aHaju3a MaTepuajt, H30TOMHLIA
COCTaB KUCIOPOAA KOTOPOTO He 3aTPOHYT BTOPHYHBIMM H3MEHEHUAMH.
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Hecmorps Ha orpanmuenus, Tem He MeHee MeTOJ H30TONHOM Maleo-
TEePMOMETPHHN YiKe cefYac I03BOJAET HOJYIATH KpailHe HHTepecHLIe
W Ba)KHBIE JaHHEIE O TEMIEPATYPHHIX YCIOBUAX MOpPed NpONIILIX
Te0JOTHIEeCKHUX 3MO0X U HeprofoB. B HacToamee BpeMa nuprl, pearsHo
OTpajkaloIue najaeoTeMIePaTyphl, MOTYT OHITh MOJY4eHH IO HEKOTO-
PBIM Me3030HCKAM M KafHO30HCKHM T'DYLIAM OPraHH3MoOB, OGHTABIIAM
B OOJHOCOJNEHLIX O6acceiiHax, cofep:kaHme M30TOIMOB KHCIOPONA
B BoOjie KOTODHIX OBLIO OJM3KO HM30TOIHOMY COCTABY KHCIOPOA CO-
BpeMeHHEIX oKkeanoB. B rnase VII npusesienan pesyisrarh onpefeneHns.
u3oTonHoro cocraBa kmciaopoga B CaCOj ckemeTHHX 0CTaTKOB HEKO-
TOPHIX HCKONAeMHIX OPTaHH3MOB Me3030A WM KaliHo3oa (A Me3oszod
OBLTH WCCIegOBAHGI TIIABHHIM 00pasoM pocrpsl e IeMHHTOB), a Takike
OPeAJIoKeHBl IPUHIMOBL  [OAJe0TeMIepPaTypHOHA  HHTepHOpeTanu:
MacC-COeKTPOMeTpuiIecKuX 3Hadenmil kouuentpanui O8. Iloguepkn-
BaeTCsA, 9TO HANE;KHOCTH IANEe0TeMIOEePATYPHHX OmpeleeHud 3aBUCAT
OT THIATeTBHOCTH CTPATUTPAPUIECKOI HPABASKE UCCIELYyEMOro MATEPH-
ala ¥ KadecTBa ero NAJNeOHTOJOTUIecKOo o0paboTKM, a TaKmke OT
CTelleHH JOCTOBEPHOCTH Hale0OMOIOTHIeCKHX W HANE0IKOJIOTHICCKHX
sakaogennii. QopMynupyoOTCA OpeACTaBICHAA O CE30HHHX W CpeIHe-
rOfIOBBIX HaJieoTeMOepaTypax, a Takde o6 M30TONHEIX majeoTeMIepa-
typax. I'nasa VIII mpencrasaser cBoaky mMeommxcs faHHHX (Kak
OTe4eCTBEHHHIX, TaK M 3apy0esKHEIX) O TeMOepPATyPHEIX YCIOBHAX
IPEeBHUX MOPEH, KOTOpHE HOJydYeHH MeTOLOM M30TONHOH IajxeoTep-
momerpum. Hanbonee monmoe ocBemenue B riaBe mMONyYHAH [aHHEE
0 TeMOepaTypax PCKAX u MeaoBHx Mopell Erpasun u o kafiHo30McKIX
TeMoepaTypax NOBePXHOCTHEIX M [JOHHHX BOX ATIaHTHYECKOro H
Tuxoro oxeanos.

B mocnenume romsl, HOMEMO W30TONHOM HANEOTEPMOMETPHM, DPas-
BUBAWTCA HEKOTOpHIE [pPyrme MeTOJH OUEHKH TeMIeparyp Mopei
npomuroro. HeGompmaa VI rmaBa npemcraBaser 0630p XHMEKO-
AHAJHTHIECKAX METOJOB OIpeleleHUA HajleoTeMIepaTyp W MeTOHOB
AX ONpEeMieIeHUA IO CTPYKTYPHEIM OCODGHHOCTAM W MHHEPAILHOMY
COCTABY CKEJEeTHHIX KapGoHATOB.

AGconoTHBIE 3HAYEHHA TeMIepaTyp BONBl 0acCedHOB MIPOULIOTO
OpesKie Bcero HeoOXOMWMEI NMPHM BOCCO3JaHMH NANeOKIHMATOB, ODH
najneoreorpaduuecKuX PEKOHCTPYKUHAX. ITO, TAK CKa3aTh, OCHOBHAA
o6nacTh IpHMEHEHHWA MOJydYaeMbiX 3HadeHmil mameoremneparyp. Ho,
KpOMe TOro, KOHKpeTHEe 3HadYeHmd NAaJNeoTeMIEpPaTyp MOTIyT OHITH
ACHOJNb30BAHL IPH peHIeHUN HeKOTOPHX npobieM mcropuu IpeBHEX
GaccefiHOB: B 9aCTHOCTH, MPOGIEeMBl MPOUCXOYKAEHUA ITyGOKOBOTHON
daynnl m npobiaeMsl ompejeneHusas KPATAYECKOH, MIN KOMIEHCAIMOH-
Hoil rIyGunb HaKkomJIennaA Kap6oraros B mpeBnnx bacceitnax. OTHOMme-
HHUe MaJeoTeMIepaTyp K aTEM mpofiaeMaM pacCMOTpPeHO B HocJenHeH,
IX rmase. 3mecs ke IPEe[IIPHHATO COMOCTABJCHNE IAHHBIX TIAJe0TeMIe-
PaTYDHHIX ompefiefleHmii ¢ MaTepHajaMu MATeOMAarHATHEIX HCCIE/T0-
BaHHM, ¢ MAHHBIMA O JpeiiPe KOHTHHEHTOB, ¢ TPEACTABICHHAMHA O
mepeMemeHu: LOJIOCOB.



Tnaeut I u II paGorw manmcamsi P. B. Teite, raasm IV m IX
cocrasaens [[. II. Hajinunrim, ocTanbubie IiaBel nanucansl COBMECTHO
o6omMu aBTOpaMu.

Ilpm npoBefeHMEu DNAaNEOTEMIEPATYPHOrO AalajiM3a IPHXOTUTCA
CTAJKNBATHCA C CAMBIMU PasHo006pasHBIMU MO CBoed cyTH I MaciuTady
mpobGieMaMd: OT TeMOA HapamUBAaHHA CKeJeTa Gecrno3BOHOYHBIX [0
.COJIEBOTO COCTABa OKEAHOB B T@OJIOTHIECKOM MPOLLIOM M OT MAHEPAIb-
HOA ¢opmel KapGomaTos mo ppeiida womTuUHenToB. KEcTecTBemHo,
ocBeTuTh Bce 3TH NpPoGIeMEl PABHOMEDHO aBTODHL He MOIJIM.

Macc-cnexkTpomerpudeckne oupefeNeHusa H3OTOIHOTO COCTaBa KUC-

Jopofia NPOM3BOMMAKCH Ha Macc-cnextpomerpe MI-1305 H. A. Ma-
KeeBbiM, npu koHcyabranuu U. K. 3agoposnoro. Hemocpencrrennan
AAUTeJbHAsA W KPONOTAMBASA HOATOTOBKA MHOTOYUCIEHHHX 006pasioB
IJIA Macc-COeKTpoMeTpuieckoro amanmusa ocymectiaanack C. H. Ko-
9eTKOBOM; B MPOBENEHHM HEKOTODHA PAa3/(e0B HCCIeN0BaHMA IPHHHU-
mana ygacrme T. C. I'pomoBa. Bes ux meAarenbHoro CoTpynnmIecTBa
9TOT TPYH HHMKorHa He Obin OBl 3aBepIIeH, W aBTOPH MPHHOCAT BCEM
UM CePIeYHYI0 UPH3HATEJBHOCTh U GIaT0JapHOCTD.
. Ilommmo matepmana, co6pannoro omnum m3 asropos ([. II. Haii-
DUHEIM), GRITH TaK;Ke MCCIeOBAHEI KAK COBpeMeHHBIe,TAK W MCKOIae-
Mbie Kap6onaTHbie popMEl, T06e3Ho npefocrasiennsie 1. A. CagrxoBol,
A. B. Hupmynckum, B. A. T'ycromecossim, B. H. Carcom, ot koto-
pHIX GBUIE TaK;Ke OJy9eHh IleHHbe CoBeTnl M yxasanusa. Hempeprs-
Hblii 06MeH MHEHMAMHI W pe3yiabTaTaMU, TeCHH# pafoumil KONTAKT
moggepskuBasica ¢ T. C. Bepaun m A. B. Xa6akosniM, paspabaThi-
paiomumu Bo BCETEM wMerom ompenenenus naneoTeMOoeparyp HO
orHomenuro Ca/Mg. C momompro T. C. Bepaun B na6Goparopmax
BCETEN 6ruan mpoBefensl HEKOTOpHE XHMHYECKHE M PEHTTEHOCKO-
OHYeCKHE aHAJAM3H. BceM yHOMAHYTHIM JHOaM AaBTOPH BHIPAKAIOT
ray6okyio 6aaTolapHOCTD.



Ftasa nepBasn

METOJANKA AHAJIN3A
N30TOIMHOT'O COCTABA KHCJIIOPOTA
TIPUPOJAHBIX BOJ

I OPTAHOTEHHBIX KAPBOHATOB

METOJ U3MEPEHHAA H30TOMHOTO COCTABA RICJIOPOOA

* B npmpose mocTOSHHO OPOMCXOAAT pPasjelieHue M30TONOB Pa3IAd-
HLIX 3JEeMEenTOB. JTO pasjeleHde, OPaBaa, OYeHb HEBETHKO, TaK UTO
WM30TOIHBIA COCTAB DJIEMEHTOB NMPAKTHIECKH MOJKHO CYHTATh MOCTOMAH-
meiv. Opmako macmrTabn ABIeNu#A, MPOMCXOAAMUX B IPHPOXE, HUX
HPOIOIKETENABHOCTh IPHBOIAT K HEKOTODOMY DABMIENEHHI0 H30TONOB,
BIOJTHE IOAAIOIMEMYCA H3MEPEHHIIO COBPEMEHHBIME TOTHBIMHA METOTAMH.

- W3 crabmabubiX NPHAPOAIBIX M30TONOB OCOOHI MHTEpeC HpecTas-
JAIT U30TONB KUCA0POSAa, KOTOPHI 09eHBb PACIHPOCTPAHEH Ha 3eMJe
A oTIEYaeTCsA BLICOKOH peaklyonnoi cmocobuoctsio. MasectEm Tpm
cTabMIBHEIX U30TONA KHCI0PONA: manboliee pPacupOCTPAHEHHEH ¢
aroMusM Becom 16 (018), pryron — ¢ aromusiM Becom 17 (O'7) m,
nakoser, ganGoiee TAxKeJHA — ¢ aToMubM BecoM 18 (O1%). Ux kon-
IleHTpan@A B npupone takosa: 01*—99,76; 07 — 0,04; 0'*—0,20%.

Tpu uccaeqoBandu TPUPOITHEIX ABJeHHH 6ojiee NPAMEHUMO OTHO-
menye Takedoro uzorona O m obmanoro nerkoro maoroma 0. Iro
ornoinenme 0'8/0® mosxer m3menATbea. OnHako M3MeHeHHH JTH Ha-
CTONLKO MAJLl, 9T0 AJIf WX aHaiu3a HeoOXOTMMH TmpHGOPH BHICOKOH
TouHocTH. CoBpeMeHHEE MACC-CHEKTPOMETPLI HAXT BO3MO/KHOCTDL H3-
MepATh KonebaHmA u3oTomHLIX oTHomenu# mo 0,01% ot ero mpupon-
10 PacIpOCT PATleIHOCTH.

O6uaro dabpudansie Macc-CIEKTPOMETDPHL HEe PACCIMTAHL HA Ty
BLICOKYI0 TOYHOCTH, KOTopas TpeDyeTcA [JA HCCHENOBAHUA Bapua-
Umi M30TOOHOrO COCTaBa B MPHPOAHBIX npomeccax. Max-Kunu,
Max-Kpr, dmureitn, Annen u Opu (McKinney et al., 1950) npenao-
JRUNM BHECTH B HPHOODP HEKOTOPHE M3MEHEHMA, NOBBIMIAIOIIHE TOY-
.mocTh oupepeienus pgo - 0,2%,, a BoocmemcTBHm Jayie BHuIe (0
+ 0.1%,,). 3Tn u3MenHeHUA KacaJuch YAYIUIEHHA ¢XeMbE KOMIEHCAINH,
BCJEICTBME 9Yero moBBICHAach crabmnbHocTh paboThl  mpmbopa,
a TaKs;Ke BBeleHUA HOBOH HaIyCKHOH CHCTEMBI, IO3BOJAIONEH momepe-
MeHHO BBOIHTE B MACC-COEKTPOMETP TO CTAHAAPT, TO obpasein. [Togpo6-
HOCTH 3THX mM3MeHeHmid, momumo paborsi Mak-Kunm m xp., ommcans
B pAjge paboT COBETCKHX YYEHBIX, BHECHINX MOMOGHEE YJIYYIIeHUA
B oTedecTBeHHEe Upmbopnl. Comcox »TuX paboT W omucaHme COBET-
CKMX MAacc-COeKTpoMeTpoB mnpuBegensl B Kumre B. M. Yerunosa
n B. A. T'parerko (1965). 3mepenme pasuoctu o6pasuya m cranmapra
TNPOW3BOANTCA B TedeHHE OIHOM 3alMCH MHOTOKPATHO.



dnr 1. OOCpasen 3anucn HIMEPEHMA MIOTONHOrO COCTABA KHciaopona kapboHara (pas-
HANA cTasjapra n obpaana pasua 0,4%) TIo P.B. Teiic m ap. (1964, puc. 3)

B conpeMeHHEIX MacC-CHEKTPOMETPAX ¢ KOMIEHCATMOHHOR cXeMoi
HAa CAMONMCIE HEIOCPEICTBEHHO [aeTC PAa3HOCTL M30TONHOTO COCTABA
ofpasma n cramgapra. OO6paseu sammcm ¢ pasHuileidl cragmapra =
o6pasna 0,4%,, mpusenen na ¢ur. 1. Coycrs HeCKONBKO AHEH 3amuck
mOBTOpseTC W OepeTcs cpeiHee 3HAYEHHE.

AHaiu3 OpUPONHEBIX BOT

Nsoronuniit cocras Kmcaopoga kapGoHaToB B IEPBYH odepenb
3aBUCHT OT M30TOIHOIO COCTAaBA KHCIOPOJA BOALI, U3 KOTOPOH OHH
oraoskunuch. [loaTroMy npu anammse KapOOHATOB HEOOXOJHEMO HMEThL
upefcTaBienme o6 HM3OTOMHOM COCTaBe KHCJIOPOAA BOABI, KOTOpHIA
ompefieNAeTCA Macc-CHeKTpajJbHEM MeTomoM. Boma misa BBemenus
B MacC-COEKTDPOMETP MOJ:kHa OBTh HOpeBpalesda B KHCJIOPOA WIH
Kakoe-1mGo rasoobpasHoe coefUHEHWE, HAIPHMEDP YTIEKHCIOTY.

s onpefeness A30TOMHOTO COCTABA KHCIOPOa BOJEL 3a MOCJIE/-
Hee Bpems HauboJjiee 9acTo ymoTpeGiaAIuCH JBa MeTopa:

1) meronx wusoTomHOro o0MeHA KHCIOPOJAa BOABl € KHUCJIOPOILOM
YIIEKUCHOTH [0 HACTYILUIEHMA paBHOBecHs W u3Mepenue (Macchl 4%
® 46) m3oTomHoro cocTaBa moclefHero B macc-cmexTpomerpe (Mills,
. Urey, 1939, 1940; Epstein, Mayeda, 1953; Wurepcon, VYecxay,
1965);

2) MeTonm pasioeHWs Bogbl mepcyiabdarTom um Jaubo H3MepeHHe
B Macc-cOeKTpoMeTpe Kucaopoaa (Maccw 32 u 34), nu6o mpeBpamenue
kncaopopa ¢ CO, u mamepenue Macce 44 m 46 (Bpomckuit m op., 1962).

Brigenenue kmciaopoma mo BTOPOMY METORY HNPOMCXOIWT IO pPeak-
mun: K,S,04 + H,0 = 2KHSO, + Y/, O,.

IIpn sHagwurenvuOM TpeoGiaflaHMM BOJABL BLIICJAOMIHACA KUCJIO -
PO COOTBETCTBYET KMCIOPOLY BOJIHI.

B rtex cnywamx, worma menbw paGoThl ABJAETCA MCCIETOBaHMAE
OpUPORHEIX KapOOHATOB, MEePBEIA METO[ OKa3kBaeTcA ynoOHee, Tak
Kak 1 B paboTe ¢ Bomoli m B paGoTe ¢ KapboHaTaMy U3MEPEHNIE IPOU3-
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BOJJUTCA C OJHUM W TeM K€ Ta30M — YI[JIEKHCIOTOW. IJTOT MeTop 3a-
KJio9aeTca B oOMeHe H30TOMNOB KHCJAOPOAA YTJIEKUCIOTH M BOABL IO
caenyromeMy ypasuenutwo: 1,0 - CO,1% = H,0'¢ + CO,'8. KoncranTs
paBHOBecHA 9Tol pearuunm Gwnm BRuucaens IO0pn u Tpeiidom (Urey,
Greiff, 1935) mo MeToay craTHCTHMYECKOH MeXaHUKH.

Kounegnoe cocrosinme pasuoBecua peakiuuil o6MeHa oGycloBIeHO
‘DHEPTETUIECKUM COCTOAHMEM MONEKYJ M MOjkeT OLITh PacCYATaHo W3
CIeKTPAJBHHX MaHHEX. HoOHCTaHTH paBHOBECHA BHIPA/RANTCA depe3
CYMMY COCTOSHHN BXOAAINUX B PEAKIUI0 MOJEKYJ], KOTOPHE, B CBOIO
09epefib, BHIIMCIAIOTCA Ha OCHOBAHWHH MAHHBIX 0 KojxebGarenbHoil
SHEPrEM STHX MOJEKYJN. ITH KOHCTAlTH PaBHOBECHA 3aBHCAT OT
TeMmepaTypnl ypasHoBemmBauua u Bwumcaennt Opu (Urey, 1947)
AaA pasHex Temmepatyp ot 279,1° mo 600° K. ocTmsnernue pasmose-
CHA HACTymaeT TeM GHICTpee, YeM BLIlle TeMIepaTypa i yem arske pH Bo-
as1. OfHEaKO HpU ompeeleHAA H30TOOHOTO COCTABA KUCJOPOAA BOMHI,
KoTopas cBA3aHa ¢ o0uTaiomeil B meir gayHo#l, ypaBHOBelIMBaHIe
TPAXONATCA BECTH IPH TeMOeparype, OObIYHOM AMA MODPCKHUX BOJ,
nanpumep upu 25° C. K Tomy ke pH atux Box o6eruno > 7. Ompene-
neunas IOpn pns stux yenobuil xoncramTa pasmoecus = 1,047,
T. €. PABHOBECHOE pACHpefeJeHHe THyKeJ0T0 H30TONA IPOMCXONWUT
TaK, 9YTO KHCIOPOJ YTJIeKHCJIOTH oKa3eiBaeTca oGoraumiennum O18,
Ilpakrmuecku 06MeH M30TOMOB KHCAOPOLAa HPOM3BOANTCA B YCTaHOBKE,
m3obpajkentoit na dur. 2. B amoyay A sabupaerca yriekucioTa m3

oyl ‘§. 9
/

N / o
)
Yo 4
&
§ O
0, & 6
T «\@ ,{izwap
! [=9 — 4 Q £ HUOKUM 307700
Anmtryna .E'*
70076 GOMEHE Cyzod o3
S EI{E/”W/)
i 0
L4
L)
i)
[
H,0 .
FAMAPOMEHT Goplakyymrere
Hacoe

@D nr. 2, BakyyMHan ycTaHOBKa JIA O6MeHA KHCJA0PONa BOAKI H YIVIEKICI0T I
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6amroHa u Tyna ke Ieperonsercd uccienyeMad Boma. AMmyJa mocie
OTIIaMBanuA BHOCHTCA B TepMmocTat jias obMeHa. 3areM OHA pPasjaBid-
BaeTcA, BoJa 3aflep:KUBAeTCA CMEChI0 CYXOr0 JbJa C AMETOHOM.
ObMensBmIasics yraekmeaoTa cobupaerca s amnyay B m mocne otmam-
BAHHA BHOCHTCH B Mac-CIEeKTPOMETD.

IIpw ypaBHOBemmBaBuUE GepyTCA Takme OTHOMEHHA YIVIEKHCIOTE
® BOABI, IPH KOTOPHX KOJWYECTBO KHCIOPONA MOCHeIHeld 3HAYATeILHO
OpeBHIIIaeT KHACIOPOd ~yriaexkucaorsl. OOb4no oTHOIIEHHE TOTO H
APYroro KMUCAopoja p = %mg rKoaebaerca ot 80 ;o0 90 (Craig, 1957).
Ilepen ypaBHOBemmBaEmeM BOjla IEPETOHAETCA B BakyyMe JIA
O9YHCTKH.

ITo Munacy u Opu (Mills, Urey, 1939, 1940), ypaBnosemucaunne
€O, » H,0 npomexonnt mosonsro Geicrpo mpu 30° (B Tewenme 7 Mn-
HYT), ofmako 6oJee mo3nHHe flaHHEe (Murepcon, ¥Yecxay, 1965)
W HAIl OMMT NOKA3HBaloT, 910 mpu 25° C [IA TOYHHX aHANHN3OB Ha
910 Tpebyerca orono Hegend. llo mpomecTBmE ?TOro BpeMeREW B TOH
jKe BAKYYMHOH YCTaHOBKe, IJleé IPOM3BONMIACH HEPEroHKA BOJIHI,
YTIEeKnCeJIoTa OTHeNAeTC OT BOAH WIPOXOKIEHHWEM dYepe3 JOBYIOKY,
OXJaMkJaeMyl0 CYXHM JBIOM C aleTOHOM, m cobmpaeTcdA UpH IOMOMHA
MHUKOTO a30Ta B aMOyJy, KOTOopasg BHOCHTCA B MAacc-COEKTDOMETp.
B mamyckHo#l cucTeMe Macc-CIEKTpOMeTpa aMIyJa Mocie BaKyHpoBa-
HUsl Da3faBIHBAETCA CIENHAJbHEIM OPHCOOCOOIEeHMEM H yIIAEKHCIO-
Ta BBOAUTCA B MAaCC-CHGKTpOMeTp mas muaMepenusa. Onpemenenue
M30TONHOTO COCTaBa KHCIOpO/ia BOABl IPOEBBO/IUTCA OTHOCHTETHHO
IPYyroii BOAH, NPHHATOH B3a CTAHAAPT.

Pesynsrarni msmepenma B %y, ONpeNeNAOTCHA ypaBHEHUEM

5013 — Ro6pasma — Rerampapra 1000

Rerannapra

B KoropomM R = O8/08.

Ilopo6Hoe »xe BHpaskeHWe NPAMEHSAETCH W NPH ONpefelelul
H30TONHOTO COCTaBa KUCJIOpORa KapOoHaTOB.

O’Heidin m Oumretin (O’Neil, Epstein, 1966) mpemnosxkmam Gric-
TPHI MeTOA OUpe/eJennsa KHCIOPOia B 09€Hb MalbX (MAIIATPAMMO-
BEIX) KOJHWYECTBAX BOJH, OCHOBAHHKIA HA BHEJEHHH KHCJI0pOAa
=3 Boasl peaknmeil ¢ BrF,. Peaknua npomssopurca npu 80° C B nmke-
JeBoM THrie W mpomcxoamt MoMenTadpHo. Ilpm sTom BHpEeasercs
1009% cBoGomHoro KucaOpOa, KOTOPHE B AaibHellleM IpeBpamaeTcs
B TeueHme 15 mmuyT B yraexucaory. Uaoronnrmi coctas onpenenserca
B Macc-cnekTpoMerpe. Jaa amnapatypm TpebGyercs MaTepmaln, ycToi-
9EBHIH OTHOCHTENBHO (Topa | PropmeThix coequuennii. Merox ocoben-
HO IDWMEHHM K ONpENeNeHWI0 M3OTONHOrO COCTABA BJATM BO3LYX2a
W MEeTeOPHEIX OCaKOB.

12



AHa/TH3 OPraHOTEHHBIX KapGoBaTOB

O6niuto Kap6oHATH OPraHOTEHHOTO NPOUCXOKIeNus IMpeIcTaB-
ngT coboit B ocHoBHOM KapGomar Kaabuma CaCO,. Meron amanmsa
3aKJII09aeTCHd B BHIEJEGHHHM M3 KapboHaTa KaJdbldA YTJAEKHCIOTH M
ompefelieHUY ee KMCIopoJa B Macc-cmekTpoMerpe. JliA pasmoseHus
.kap6onaTa fepyTca MaJoJeTydne KUCIAOTH, 00B9HO opTodocdopHan
rkmeaora. Hak cambie kapGomarsl, Tak m QocdopHas KmeaoTa mepej
BHIEJEHNeM YIIeKUCIOTH JOMKHB IPOUTH COennanbuylo o6paboTky.
Ilpupopurie kKapOoHATH, 0COGEHHO GHOTEHHOT 0 MPOUCXOAIEHAA, OYeliDh
9acTO COAePKAT 3aTPA3HEHAS OPTaHHIECKOTO XapaKTepa. OTH 3arpfas-
nenus npu sufenennd CO, u3 KapGonaTa MOTYT H06aBIATE yIAeRUCIO-
TY. HHOTO MB0TOMHOTO COCTaBA U IPHBOAATH K HEBEPHOH OlIEHKE cocTaBa
caMoro Muzepaja. dmmreitn, Byxc6aym, Jloyenmram m Opn (Eps-
tein et al., 1951) nna ocBoGosIenRns 0T 3TUX 3arpA3HEHUH NpPeITo-
KEIE OPEMEHATHL NPOKAJUBaHAe 9THX 06pasnos B Tevenue 30 MumyT
opu-475— 500° C B Toke reims, IPefBAPUTENBHO NPOXOAAMEro AN
OYHCTKI HAJ HAarpeToil okmchbio Megu. B pmansmedimem (1953 r.) aru
aBTOPH HECKOJHKO M3MEHWJIH MeTON, TAK KaK HEeKOTOpOe KOJHYeCTBO
KHACJIOPOAA, BHIENAIMETOCH B3 OKHCH MEIH, OKACIAIO OPTAHUIECKO
BEIMECTBO W 06PA30BHIBANO YTIEKHCIOTY, KOTOPAasA ABJIANACH UCTOTHHA-
KoM ommbok. IloaToMy OBLTM BBeeHH NOTIOTHTENN I OYUCTKH TeJIAA
OT BCEBO3MOMKHBIX NpPUMeCeH M OKMCbh MeAW Oblla 3aMeHeHa MeTaililm-
9eCKOH MefbIo. ;

H. II. Hasigua, P. B. Tetic m M. C. Uynaxmn (1956) mapaanesn-
go ¢ 9THEM MeTomoM wmcunpoboBanm MeTof TmpoKajuBaHHA o6pasHos
B BaKyyMé WM CpPaBHAJM pe3yJbTaThl, MOJY4YeHHEIE TeM W ApYruM
meromoM (tabm. 1). Ilpokanmeamme mnpomsBommioCh B YCTaHOBKE,
cxeMa KOTopo#l mpuBegeHa Ha Qur. 3.

S

3
l C‘——'iﬂrg :t:] N e X wacocy !
0 .

® ur. 3. Yerauoska A NPOKATMBAHMA “OPraHOTeHHBIX KapGouaToB
P BAKYYMe Tepell MacC-CHEKTPOMETPHYECKUM AHATUIOM

Beuny copmajennsa pesyabTaToB mocie o0paGoTKM TeM W OpYTHM
METOIOM, COBETCKHMH aBTOpPaMH ORI HPAHAT cHocol6 NMpokalnmBanusa
B BakyyMe. Imuianann (Emiliani, 1966a) raxske opegnpuEAN IPOBEPKY
9THX METOMOB, mMpHUYeM AaN OJaroOpUATHYIO OIEHKY METOAY BaI\vyM-
HOr'0 LPOKAJUBAHHUA.

Ob6paborka ¢ocopHOi KHUCIOTH B3aKIIOIAETCA B ocao6oa\,xelmn
ee OT BOXH € TeM, 9TOOBI JOBECTH KOHIEHTPAIWI0 KACIOTHI npnﬁ*mavf-
rensHo Ko 100 %. Hus aToro ona HackimaeTca pocGopHEIM AHTHIPUIOM.
3aTeM [JIA OUMCTKU cMecH npmGaBiasercd OKACH XpoMa A0 HOIyTeHHA
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Ta6nwmma 1

CpaBHeHMe pesyiasraree oupefenenns & 0!8 npu oOpaGoTre 06pasuos B Bakyyme
M B TOKE TCIHA

8 O® mpun npora- |5 O!'* upn mpoxa-

Odpa3siel (pocTpsl 6e1eMHNTOB) JIMPAHNM B TOKEe | JIMBAHMM B BaKy-
restnf (% o) yMe (%/o0)
Mesohibclites cf. elegans (amTcKue TaEHDB _0.4 —0,4
K poinma) ’
Belemnella arkhangelskii (rjJayKonuToBLIE 0.0 0,0
NCCUAHHKH BepXHero maacTpuxTa HKphima) ?
Actinocamazr wverus (CaHTOHCKHe  Meprejm —0.8 —0,8
Kpoima) !
Belemnitella americana (popmanusa Tu-Tu, 0,0 0,0

nmxapl  maactpmxT FOxHOHT  KapoJmHEL,
CIIA)

cnaboii, 1o ycroituuboit oxkpacku. V36LITOK OKHCH XpoMa BOCCTAHABIHA~-
BAeTCA LEePEeKHCHI0 BOLOPOAA, KOTOpas YAAJAAETCA KHNAICHHEM.

" Ilpu pasnomennu CaCOj; KuciHoTOl BHIEJIAETCA HE Bech KACIOPOX
kap6Gonara, a Tonbko %/; ero (B Buge CO,). Kueitron (Clayton, 1959,
1961) wnoxasajg, 9YTO NTpU ITOM TPOUCXOAMUT 4bpaﬁlé:un0anOBa1me.

. 18 1 5
Hospduuuenr  PpaxnmonmpoBauus o = O /81“.(}?@62;“3) >1,1.e.
0CcTaTOYHHIA KHCiIopon MeHee oboraied O!® mo cpaBHeHHIO ¢ BHIEINB-
mimes B Buge CO,. Cremens storo gpaknmonnpoBaHus HeOJNHAKOBA
IJIA pa3nmYHbIX KapOonaroB (HampmMmep, KajabIHTa, JOJOMHATA, PONO-
XposmTa, cugepmTa W np.). Beamgumsl 3TOTO (QPAKIUOHHPOBAHUA
6uim onpefenens llapma m Kaeitromom (Sharma, Clayton, 1965).
B caygae o6uranoro anaausa CaCOj ¢ aTuM Tak HasbIBaeMbIM «aHaJIHATH-
qecKAM QpPaKIEOHMPOBAHHUENMY MOZKHO HE CIMTATHCSA, HO IPW MONEITKE
NPUMEHHTH (ABOWHBIC TEPMOMETPHD (CM. HEAe) clellyeT WJIH BBOJUTD
OOUpPaBRY, MIM COBEPIICHHO M3MEHATH METOJ BhIIeJeHWUS KHCIOPOa
u3 KapboHaTa KaJbl(Ud. ,

Ilonygennoe 3Eavenne Mo cpaBHEHHUIO ¢ JO6HM paGodnM cTaHgap-
TOM B KOHII€ KOHIOB JIOJKHO GBITEH IepecanTaHo Ha cTaHZapT, 00bITH0
OPUHATHHA B H30TOMHOHN nuTepaType. Takmx crangapToB B UHTEPeCy0-
HIeii Hac o6aacTu MoseT 6HTH ABa: crangapt PDB, u cranzapr SMOW
(cm. 1mine).CpaBrenue pasaMIHBIX IPUMEHABIIAX CA CTAHTAPTOB . a TAKKE
BO3MOskHbIe OIMOKE u3MepeHus 66117 Mogpo6HO pacemoTpens Hparom
(Graig, 1957).

- Meroanmrom omubok MOTyT GHITH: a) «(MHCTPYMEHTATbHEIH ddderT?,
3aBMCAMMIA OT pasperiawilel CTeleH: MacC-CIeKTPOMEeTpa A I POABIAIO-
muiics B HaJOMeHUH «xBocTa» Gojiee pacmpocTPaHEHHOT0 HM30TONAa HA
NUKH COCEMHUX MaJ0 pacOpoCTpaHeHHHIX u 6) OTCyTCTBHE YyueTa
M30TONHOTO COCTABA YTIEKHUCIOTH, ¢ KOTOPO# IMpOU3BONUTCA yPaBHO-
BeuIuBanme olpefenseMoll Boisl. IHexoTopwle aBTOpH, HaIpUMep
Inurreitn u Masna (Epstein, Mayeda, 1953), nonap3oBanuchy [JA ypas-
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HOBEIMMUBAHUA YTICKHUCHOTON Gajmona. Y4UmTHBag 9TO 3HadYeHHe, a
TaK;Kke COOTHONIEHWME 2-aTOMOB KHCIOPOHA BONH K e-aToMaM
KHCJIOPO/Ia YIJIEKHCIOTH U 0603HAaYaA 3TO OTHOINEHHE 0, Kpoar noay-
YA BHIPajKeHWe IS COOTHOMEHWA O HcTHHHOX m O’ mamepenmoi

8= & 2% 2o,

rge o — woaddmmuent ¢paxnmormposanma wmempy CO, u H,0,

B mamumx paGorax ypaBHOBemmMBaHWe BOAB IPOU3BONUIOCH €
VIIEeKHMCIOTOH, BBINENEHHOH M3 CTaHIAapTa, BCIENCTBHE 9ero BTOPOil
IEH STOT0 BHPaKeHHA ORI GIMB0K K HYJI M UM MOKHO ObIT0 Impe-
HeGpegs. O6pabaTeiBast «ceipeiey mudpsl Jumreiina m Maaga Beene-
HEEeM 3THX NTONPAaBOK, Hpsr moxayuun cheaymomee 3HadeHHE Oyer.:

8cr. =1,0258 (EM) — 0,09 %,

rie §(EM)— nndper, omy6nuroBanunie Jmmreitnom m Masama. Kpar
0TM€9aeT, 9T0 AJsA 6oIbMMUHCTBA (UPP OKeaHHIECKAX BOT ¢ HeGoapurmM
3HagenmeM § MoNpaBKa mCYe3alolle Majaa, HO 9TO BCE 3HAUCHUA T0;KHEL
6uTs Ha 0,1 9, Menbwe m, TakuM oGpasoM, 3uavenue § pis cpennei
OKeaHMYeCKOHX BoONBl oOTHOcHTeNbHO UYmkarckoro cramgapra PDB
momxHo O6HTH paBmo He myawo, a —0,19,,. HKpsr maer caenyiomyio
$opmyny mepecdeTa aHaim30B 06pa3noB (X), MOJYIEHHBIX OTHOCHTEINb-

Ho pabouero cranpmapra (B) ma 3Hauenme OTHOCHTENBHO CTalTapTa
PDB:

8x—poB) =8x-m +8@B—rDB)+ 10720 (x —B) 6 (B _PDB).

CTAHJAPTBI AJIA ONPENEJEHUA
N30TOOHOI'0 COCTABA KHC/IOPOJA KAPBOHATOB
I OTPAPOJHBIX BOJ

Bonpoc o cramgapre sABaseTcsa KpaliHe BajKHEIM NPV ONpeleleHUH
H30TODHOLO COCTABA KHMCJIOPOfia Kak Kap6oHATOB, Tak M Boawl. Vizorom-
HEI# COCTaB }mcnopona OPUPORHEIX KapOoHATOB OOKIYHO ompefeIaéTes
U0 OTHOMIEHWI0 K KakoMy-i1mbo Apyromy kapboHaTy, YCIOBHO HPUHA-
TOMY 3a cTaHgaptT (paboumii crangapt). OgHAKO IJIA CpaBHEHUA JAIIIBIX
pasIUTIHHIX aBTOPOB 9TH M3MEPEHWA WA NOJKHE OBITH HepecduTaHH
OTHOCHTEJBHO APYIOro CTAaHAAPTA, KOTOPHE OPAHAT OOJNBIINHCTBOM
aBTOPOB, MM JONKHO OBITH YKa3aHo OTHOIIEHWE M30TONHOIO COCTABA
TOro W jpyroro craupgapra. OGBHYHO UBOTOHOHHEIHA COCTAaB KHCJIOPOMA
BOH M3MepPAETCS OTHOCHUTENBHO CPEIHEOKEAHWIECKOH BOIH (CTAH-
papr SMOW), cocras e Kucaopoma KapGoOHATOB OTHOCHTENBHO
craupapra PDB,. Ilpu ompemenenmm kpaiine BaskHO, IT00bI HOATO-
ToBUTEJNBHAA 00paGoTKa u3MepsAeMHX 00pa3loB Belach COBepIIEHHO
aHanormgHo ¢ obpaboTkoil cranpmapra. B manpHeiinmem jaeTcsa oleHka
pPasHEIX CTAHJAAaPTOB M HMX B3aMMOOTHOILUEHHA.

Boapmas gwacte ompefenenmii, 0CYIMECTBIEHHHX [0 HACTOALIETO
BpeMeHM, IPOBONUNACH 110 OTHOIIEHUIO K TaK HA3KIBAEMOMY CTaHAApTy
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PDB,. Tak xax suadenue ero § ouenp 6imsko K 6 cpegHell oxeanm-
4ecKOofl BOIH, YPaBHOBEHMIEHHOW € YIICKHCIOTOM.

ITOT cTaHAApPT yciaoBHO o6osnadaerca PDB, mam wacrto Hasm-
BAETCA (TMKATCKUM CTAaHOAPTOMY, TaKk KaK BIOepPBhie OH OB MpPHMEHEH
B naboparopun IOpm (1951) B Umrarckom yumsepcmrere. Crampapt
npencrasager CO,, mosyuennyio obpaborkoirt mpm 25,2° 100 %-Hoit
H3PO, wap6ouara pocrpa Belemnitella americana (Mort.) m3 dopma-
muu Ilu-{n (nwxamii maacrpuxt) B IOmmoit Kapoaume (CIIA).
Onpesesnennss, opuBefileHHble [0 OTHONIEHHWIO K NPYTMM CTaHIapTaM,
HOJHEN OBITH YBASAHH € 3THM cTaHgapToM. IIpmHATHI B JaJabHEH-
IeM M3710;KeHNHW MOCKOBCKMIE CTaHAapT — YIJIEKWCIOTA, BHedsgeMas
n3 KaasnuTa pocrpa Gememumra Pachyteuthis (3 okcdopACKHX TIUH
IHoamocrorna). Bouto mposeeno cpaBHenune aToro cTangapra ¢ kap6o-
HATHHIMH CTAHJAPTAMHM PAa3HbBIX aBTOPOB M, B 9aCTHOCTH, CO CTaHHap-
tom PDB,. On samMerHo orsinuaerca oT pAga kap6oHAaTHEIX CTAHAADPTOB,
HO T0BOJIBHO 6IM30K MO cBoeMY 3HadeHHI0 K cTrannapry PDB;. B ra6x. 2
OPHUBOAUTCA CPAaBHEHHE MOCKOBCKOTO CTaHmapra ¢ APYTHAMH.

Tagauuga 2

(:pﬂBHHTe.‘lebIe 3HaAYeHHA H30TOMNHOI'0 CocTaBa KHcaopoaa pPa3na9HBIX CTaH-
AApTOE

8018, %5 OTHO- | & 14 o) o
catensHo ma- | O O /oo OF-
CTaHaapTh mero cragmap- | HACHTEIBHO JInTeparypHole CCHIKA
A PDB,
Ipennuanckuii MpaMop —4,164-0,6 —4,60 BeGep, acTHOe coo0IReHME
Craumapt Bukman —14.M45.6| —15.38 | Hpar, (Craig, 1957)
. L] L. *
(BaCO3) ) :
Kanemzar CGS —11,824-0,5 —12,47 |Bebep, wactnoe coobmenue
Conrenxodencruit maneet-| —4 614-0,7 —4,14 HKper, (Craig, 1957)
HAK -

‘W3 npusBemenHbnx umdp He OpPeACTaBAACTCH BOSMOKHBIM TOTHO
mepecynTaTh 3HaYenne paboIero MOCKOBCKOTO CTAH/[APTa OTHOCUTEIBHO
PDB;. rak xkak omn6ka oupeneaenuit (40,6°/y,) BcaencTeue Gonpimoi
pasHOCTH 3HAYEHHHA 3TUX KapGoHATOB CJAMIIKOM BEICOKa. [lisa mameo-
TepMOMETPUYECKUX ompefesenuil Tpebyerca 60ee BHICOKAA TOYHOCTbD.

B caeayromeit Taba. 3 mpusogatca smauenusa O60'® wkap6omara
poctpos Belemnitella americana w3 umxuero maacrpmxta CIIA
OTHOCHTCIBRHO OPUHATOTO 3[ech cTaHgapTa. B pamHoMm ciaydae Tod9-
HOCTL ONpefeleHuidl Ha MOPAIOK BELILIE.

Hecyorpda, Ha pmOCTATOYHO BHICOKYIO TOYHOCTh OIPefeJeHAH
(+0,05—0,06%,, npu mosepuTensHoit BeposaTHoctu > 0,95), yBA3aTh
craggapr ¢ PDB, ne npeacraBasiioch BO3MOMKHHM H3-32 OTCYTCTBUA
y nac crangapra DB oom Ne 1. IlosTomMy Oniim HMcmonbp30BaHEBI

16



Tabanmma 3

Onpenenrenne M30TONMHOrO COCTAaBA KHCIOPOAAa Kaasiuta Belemnitella
americana (Mort.) oTHoCHTEIEHO Halmero craHgapra

NoNe 5 018 OTHOCUTEIILHO
00p. MeCcTOHAXOKNEHIIC Boapact g?‘g)oqero cTangapra
2 | @opmanmm IIm-/lu, IOxmas Kaposmua | Maactpuxt —0,034+0,06
3 | To xe » —0,064-0,05
4 »  » » —0,084-0,04
5 y » » —0,164-0,06
1 | ®opmanusa Hasecunk, Hero-Irepcu » +0,224-0,06

5003 | MmparayH, [denasap » -+0,324-0,08

urGPH_onpesiesieHril U30TOMHOIO COCTaBa KUCIOpoga oGpasios Bepx-
nemenoBuHX GenemuuTor ¢ Teppmropum CCCP, omy6aurosammnie
Jloyenmrrasmom m  JmmredinoM (Lowenstam, Epstein, 1959).
P. B. Teiic u apyrme (1964) oupenenunnm saavenma 60 ornocuTenbuo
CBOEro CTaHAapTa MaA oGpasIoB U3 TeX ke MecT, TOTO ke BO3pacTa H,
0 BO3MOKHOCTH, TOTO ke BHOa. OTH NaHHbIe CBefleHbl B Tabu.. 4.

TaGaunpga 4

CpaBHeHHe H30TOIHOr0 COCTABA KHCJIOPOAAa HAlere CTAaHAApTa €O CTaHAAp-
ToM PDB; )

18 0/ 5018, °/5p
801, Y| 80 %0 | PDB, mo
Haspanme M B oTHOCH- | OTHOCH- cpasBHe-
eCTOHAXOHIeHue 03pacT TEJIBHO MO- -
| RS0 | Ciononoro | e o
CTAHAAPTA | maprom
Belemnitella JIeBOB Hummeaa gacthb 0,00 —0,40 | —0,40
Junior BEpXHero Maac-
TPAXTA
Belemnitella IlogssApKOB Bepxuaa wactb [ 4-0,17| —0,25 | —0,42
langei (JIpBOBCKaAA BePXHEro Kam-
06u1.) mana — .
Belemnella su- | BapmioBka Hmwand maact-| 4-0,72|, 40,28 | —0,44
mensis (Cymcran o6a.) | pEXT — —_
Belémnella li- | Pagnues (Yep- | Ocuosanme Hi:w-| 0,20| 40,55 —0,39
charewi HUCOBCKAsA Hero MaacTpux-| ._. 4
o6u.) * Ta
. ) - \
Belemnitella Masgru (Jonen- | Hmxuas wacts | —0,87|/ —0,52 | —0,35
praecursor ** Kas o6u.) HAJKHEEro KaMma-|.—_
Ha
Cpeouee 8§ = =0,39

* B pa6ore JIoyeHuITaMa M I TefHA OiA 3TOro pailoma 6wl B3IAT odpasell Belemnella
lanceolata cf. gracilis.
* Y JoyeHmiTaMma n dnwTeiiHa Gonioleuthis quadrala.
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Hdusa cpaBHeHuA MOCKOBCKOTO CTaHAAPTA €O CTaHfapTaMu APYTHX
aBTOPOB MAaTepHaJ He NOJBepTajcA HHKaKoil o0paGoTke, Kpome
usMenpIenua. [[Jaa cpaBHeHMA ero ¢ aMepmKaHCKUME o6paslaMb OH,
Kak m obpasubnt Belemnitella americana, mogBepraicsa, Kak 0GLIYHO
Opy TajeoTepMOMETDUYECKUX OIpefesenuax, MPOKAJUBAaHUIO B BaRy-
yme. Cremyer 3aMeTuTh, 4To 3HaYeHUA O MOCKOBCKOTO cTaHmapTa 6es
TMPOKAJUBAHAA UM ¢ MPOKAJWBaHUEM pas3amiajiuch JUIIp B Ipefenax
omubKA OmHITAa, HO BCETTa B ONHY U Ty ske cropomy. VmewHo, wam
HeMPOKAJNEeHHLH CTaHIapT OKa3hiBaeTCA HEeMHOTO OoJsiee 06orameHHBIM
mo oTHOWEHHI K npokaiennomy (6 = - 0,05%,).

B xawectse crampmapta mna ananmsa Boj dnmTein u Maspa (Eps-
tein, Mayeda, 1953) nmpemnoKunm HCIOIb30BATH BOTY OTKPBITHIX
OKeaHoB, B3ATyI0 Ha rayb6uuax ot 900 mo 1000 4, B Mecrax, ymaieH-
HBIX OT MaTePUKOB U OT JedaAnkiXx moieii. Ilo ux JaHHEIM M30TOIHBIHR
COCTaB KMCJIOPOMa 3TOTO CJIOA OKEAHWIECKOH BOABI B TpeX OKeaHaXx
(Armantuueckom, Tuxom mu Wnauiickom) okasbiBaeTcs [0CTaTOTHO
MOCTOAHHLIM.

JTa Boma ABAAETCA CTAHAAPTOM IIPH OUpPeNeJeHAN TPAPOIHHX BOA,
KOTOPHIM IoJb3yercA GoJblmHCTBO Jaboparopuil Mupa. JTo — TaK
naseiBaeMuii cranmapr SMOW (cokpamennoe oGosHadeHme CJI0OB
Mean Ocean Water Standard — crangapT cpegHeokeaHmIecKOR BOIbL).

Kpar (Craig, 1961a), paccmaTpmBag BOHIpPOC 0 CTaHAAapTax, OTME-
9aeT, 9TO B CYMIHOCTH H30TOIIIbIA COCTAB KHCIOPOLA CPEIHEOKSAHH-
9eCKOH BOML He ABJIAETCA BIoJHe nocToAHHEIM. OH IPUBOANAT OTKIOHE-
HHUA CPefHUX 3HadeHmil § Tpex okeaHOB oT o6mero cpemnero (SMOW),
9T0 BEUIHO U3 JaHHBIX Taba. 5.

Tabnuma 5

OTKI0OHEeHne U3OTOMHOroe CocTaBa KHMCaopoaa BoJ
PA3AUYHBIX OKEAHOB OT CpejHero 3HavYeHHA

ITo Kpary (Craig, 1961a)

Orean 3161’{)0;;?_‘05 8 018, /gq
ATnaETHYIeCK U 6 —0,7
Taxui 11 +0,9
Wannickuit 2 +0,1

Tem ne menee cranmapr SMOW aBiseTca mpU3HAHHBIM MeyKIyHa-
PO/IHKIM CTaHZAPTOM [JIS OIPEAeNeHUs M30TOMHOTO COCTaBa KHCJIOPO-
Za Bomel. Jmwreitn u Maspna (Epstein, Mayeda, 1953) cpaBumim
3TOT CTAaHAAPT CO 3HadeHHeM umKarckoro craHgapra PDB,;. Orasa-
aock, 970 cpegnee 3nadenue 00 mus aToH BoAH, ypaBHOBeNIeHHOI
¢ yriaekmcaoroir orHocureasno PDB,, pasnmo —0,04 + 0,1%,,. Hasa
yao6ersa cpennee 60® orkeanwuecxo@ Bopel Gpiio mpumsaro 3a 0,00
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¢0 cpegumM orkxoHenmem —+ 0,1%/ /00- CoBeTckme aBTOPHI IJA ypaBHO-
BEIINBAUUA C OKeaHHIecKoli Bojoit Gpasiy yIrieKUCIOTY, BHACICHHYIO
13 MOCKOBCKOIO CTaHAapTa, U moJyaumam sHadenme 6018 = —0,07 +
=+ 0,12%/4,. TaroBo oTHOmWeHWe ABYX CTAHMAPTOB B CJAydae ypaBHOBe-
IWHBAaHAA BOAH ¢ yruaexmcaoroit. Takum o6pasoM, UcciaefoBaHme BOJ
MOyKeT OPOBORMTHCA co crangmaptom SMOW mnpm ypaBHOBelumBaHmH
ofpasya m CTaHgapTa ¢ OAHON WM TOH ;K€ YIJIEeKUCJIOTOH.

Hucnopor Mmuepanos 3uaumTenbHO 06OTAlleH MO0 CPaBHEHHIO C
Bofoi#i. B Tex cnywasx, Korga us uccieqyeMoro MuHepaJa BeIJENAETCA
BeCb KUCIOPOI, MHOTHE aBTOPHI NPEANOIATAIOT TaBaTh 3HAYCHAA OTHO-
cnteabno SMOW, He ypaBHOBCHIEHHOTO € YTJIEKHCIOTOM.

Hampmvep, B pabore Jlommumennu (Longinelli, 1966) mnpm
BHYIeNeHAH Beero xuciopona gocharos 808 onpenensaerca oTHocATENb-
HO KHCIOPOJa OKEaHMIECKOM BOMbI M, XOTA IIapajljelbHO IPUBOAUTCH
nepecdgeT oTHocuTeabHo PDB,, no na GoaplInHcTBEe PACYHKOB B CTaThe
Ha3BAaHHOT0 ABTOPA IIOKA3aHBl B OCHOBHOM 3HAYEHUA OTHOCHTENBHO
SMOW.

Haettron n dumreitn (Clayton, Epstein, 1958) ycranosmam pas-
KLY MEMY M30TOMHBIM COCTABOM CPEIHEOKeaHNIeCKOM BOAK HE ypaB-
HoBemeHHoH ¢ yraekucioroir u PDB,. laa storo onm memoanzoBanm
MOTCAAMCKHA IecYaHMK, KHMCIOPON KoToporo 6w cpaBuen Cuiasep-
MEHOM C KHCJIOPOJIOM BOXbI, B3ATOH 6am3 [aBaiickux ocTpoBOB, ¢
oxnoi cTopousl, u ¢ kucaoporom PDB, — ¢ apyroii. 'asaiickas Boma
OKa3ajach wierde» KMCJaopoda mecyanmka ua — 15,5%,, a 6 Kucaopo-
na PDB, opesnimana 8 rkucaopoma meganmka mHa 23,8%y,. Otcopa
aBTOPEl BEIBEJAM CJEIYIONIME OTHOIIEHHA 3HAYEHMN KUCIOpPOJa MHIE-
palioB, BHIpAaAteHHLIX OTHOCHTeNbHO cTaugapra SMOW wu PDB;:
Osyow = Opps, -1,0399 4~ 39,9, a mna wap6omaToB, NpH aHaau3e
KOTOPHX BHIIEAAETCA JMUIb 2/3 Bcero Kmucaopoga: Osmow =
= 8ppg, +1,0295 + 29,5, rme 1,0399 u 1,0295 upencrapasior coboi
KoapdrAImeHTE PPAaKIMOHHPOBAHUA.

B 1970 r. 5 CCCP cocroaaca IIl cummosmym mo HpHUMEHEHHIO
cTabHNBHBIX H30TONOB B TreoxmmHH. lla »Tom cuMmosmyme Gblia
IoNosieHa TMPOTpaMMa IPUTOTOBJAEHHSA W30TONHBIX CTAHIAapTOB, pas-
paGoTaHHasg KOMHCCHeH 10 ©30TOMHBIM CTAHIAPTaM LA Fe0OXUMUIECKIX
nccaenosanuit AH CCCP ma ocuose peutenus II cummosmyma. Ieas
OpUTOTOBJEHAA CTAHIAPTOB — YHHPUIMPOBAHUME pE3YJIbTATOB pas-
amanbix apropoB B CCCP um yBA3Ka THX CTaHAADPTOB C I PUHATHIMH
B npyrux crpanax. IIpu mpoBeseHum reoXuMuUIecKUX WCCIeAGBABAL
IpeIioyKeHo MPUMEHATH TPU 06UIeCOI03HBIX CTaHAapTa MJIA KHCIOPO-
ma: Ne 1 — mepxHewpcrmii GenemMuuT — KaasuuT (CeBepPO-BOCTOK
CCCP); Ne 2 — waapunur (Cmoganka, 3abaitranne); Ne 3 — uHTpY-
3UBHHIA KapGonarur (Yrauma).

3navenne 60'® ganpumra Ne 2 sABisAeTCA CpeIHUM OTHOCHTEJIBHO
ABYX ApYTUX cTaHAapToB. Paznwaue ero no Beauaute § NpubImsATENB-
1o paBuo 10 °/y, ¢ MUHYCOM OTHOCUTeBHO cTangapTa Ne 1 m ¢ mirocoM
o-nocuTenbHo craugapra Ne 3.

19



Hambonee nomxomamuM  Aid H3MEpPeHHs M30TONHOTO COCTaBa
MOPCKHX OPTAaHOTeHHEIX KapGoHaToB sAsaseTca craugapt Ne 1. Ero
sHavyenue orHocurenbpno PDB okomo — 0,45%,. llas mpecHOBOTHEIX
o6pasuos moaxonut crangapr Ne 2. U3 npusenenunix spime (Tabm. 2)
cTanfapros oH 6amme Beero k crangapry CGS (= 0,26%,).

pm ananuse npupoAHHIX BOJ HYKHO HMETh OXMH U TOT ke CTAHIAPT
IJs HW3MEePeHHA M30TOINHOTO COCTaBa KucJopoma u Bomopoma. [lasg
3TOro GBUI0 MPHUIOTOBJIEHO HECKOJABKO (4) CHHTETUYECKHX CTaHAap-
TOB, [0 H30TOMHOMY COCTaBY OJM3KHX K COCTaBY HPHPOLHBIX BOJ:
MOPCKMX, OpecHbX | JgenoBuX. Ilpy ananmse npupoaHBIX BOJ METOMOM
YPABHOBEIIMBAHUA C YIJIEKHECIOTOR MOryT GHITh HCHOJIb30OBAHHEl OIIH-
CaHHEIe BHINE TPH TBePALIX cTaggapra. MopcKkme BOOE MOTYT aHaIU3Hd-

. poBarbeA co crannaproM Ne 1; mpecusbie ¢ KambumtoM No 2 (6nuskmm
K aMepumkaHckomy crangapry NBS-1); Bomsr nemannix monei ¢ kap6o-
sarurom Ne 3 (60'® ormocmrenmsno NBS-1A).



IF'aasa BTOpasn

N30TONHBIN COCTAB KUCJIOPOJA
COBPEMEHHBIX IIPIPOAHBIX BOJ

Pasgenenne m3oTomnoOB KHCIAOPO/A BOAE MPOUCXOMUT MOJ BIHAHZ
eM TeMOepaTyphl u flaBienua. Crenenb BO3MEHCTBUA 3TUX IPHPONHKIX
darTOopOB MOKHO HabmMOAaTh, HAUPHME], HA H3MEHEHUAX H3OTOMHOTO
COCTaBa NMPHPONHBIX BOJ, KOTOPHE HPOMCXOIAT B Pe3ynbTaTe CMeHEI
arperaTHHIX COCTOAHHI BOfEl. B ocHOBe 3TOH CMeHBI Je/KUT pasauvme
yOPYTOCTH Iapa MABYX M30TOOHBIX pasHoBumuocreir mogwr H,0®
n H,0'. Xora sra pasumna um mesHagdmTeNbHa, TeM He MeHee IpPH
NCTAPEeHNU TPHPOJHEIX BOJ, COMEPKAMUX HeGONbIIYI0 KOHIEHT PALHIo
H,0'8, ocobenno mpm ucnapenmy ¢ GoapIMX HOBEPXHOCTEHR Mopei
H OKeaHoB, B Ilap IEePexXolWT HECKOJIbKO O0oJbIle «IeTKOH» BOIHI
H,0'. Toatomy map, HaXONAMMACA HA] IOBEPXHOCTHIO OKEAHOB,
u obiaka, QOpMEpPYWOIIAECA W3 BTOTO Iapa, COXEPHAT MeHbIIe THAe-
Jioro W3oToua, YeM oxkeanmueckme Bomasl. 1o aToi sce mpuumHe, npecHbie
BOJIbI, OCHOBOM KOTODPHIX CJIY;KAT BONB METEOPHHBIX OCAJKOB, COEP;KAT
TaKyke MeHbIlle TAMKEeJIOr0 M30TONA, 9eM MOPCKHE M OKeaHHIeCKHe
Bogsi. C apyroit cTopoHbl, B Ipollecce MCHOAPEHUA BOIH OKEAHOB W
MopeH, TepAA mpPemMYMECTBeHHO «IETKYI0» BOAY, CaMH 060TamaTcs
TasKenaon Bogoil. Takmm o6pasoM, H30TONHHIA COCTAB OKeaHHIECKHAX
E MOPCKHX BOJ 3aMETHO OTJHYAeTCA 0 COIeP/RAHMIO TAKEJIOro U30-
TOIla KHACJOPOAAa OT BOABI PEK M 03ep.

IIPECHBIE BO/JbI

WN3oTonHbiii cOCTaB PEUHEIX BOJ OHPEENsIeTCA B OCHOBHOM ¢ieNyIo-
muvMu GaKTOpPAMH: a) MB0TOMHBIM COCTABOM BHIOATAIOMMUX B NaHHOM
MeCTHOCTH OCaakoB; 6) Hanuamem OoJiee MIM MeHee CHIBHOIO MCIA-
PeHHA; B) CBA3HIO C BOAOM TAWIMHX JbAOB (HAIPUMED, TOPHEIE PLKH);
[) HaJIW9@eM TOPHEX Iemell, KOTOpHEe MOLYT 3alep;KMBaTh HacTh
BJard, BEIBHBaf, TaKUM 00pa3oM, mpHM YaCTUTHOM OCAKAEHWH (pax-
UUOHAPOBAHME H30TOmOB B obOmake.

Harcraapn (Dansgaard, 1954) mogpo6uo wucciemoBal BOIPOCH
00 m3MeHeHUAX HIOTONHOTO COCTABA KHCIOpPOAAa BONAHOIO mapa B
3aBUCHMOCTH OT YCJOBUA ero o0pasoBaHusA W IMpeI[UNUTALNHU, & OT-
C0/la W -BOAK PEK Pa3JWIHBX PafoHOB 3eMHOIO INapa B 3aBHECAMOCTH
0T KJIMMATHYECKHX YCJIOBHHA. 3aBHCHMOCTH OT KJHMMAaTa oGBACHSAETCA
o0muM XO7OM TUPKYJTANUM BOJ.
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Copepsanue O'® B aTMocepHOM BOAAHOM Hape 3aBUCHT OT MHOTHX
yCIOBHH.

Ilpemne Bcero ono 3aBucur or remmepatypwl ucnapenmsa. C yse-
JMdeHneM TeMIOepaTyphl COleprsaNue O'® B mape HemHOro pacrer:
npu usMerenuu Temmepatypht ot 0° go 25° C oHo BeIpacTaer mpmbim-
amreapdo Ha 0,175%.

Ronuenrpanua O!® Bumape 3aBUCHT OT UCTOYHHMKA [apa: BO3MOJK-
HOCTBK) IDUBHOCA TAPa OKEAHUIECKOW BOJLI TOCIOACTBYIONUMHA B
JIaHHOM MECTHOCTH BeTPAMH MIJIM OTCYTCTBUEM TaKoil CBA3U C OKEaHOM
(BUyTpE MaTepHKa).

Tpersum ycaoBmeM, ompemexasromum comepskanue O® 8 atmocdep-
HOM Dape, ABIAETCA MPENANMUTANMA, BHBBAHHAA OXJasKICHHEM.
TIpu orom mpouecce mpemmymecrBenso ocaszpaerca H,0'8, umernman
MeHblyl0 yunpyrocTs napa. Copmepscanme O B ocraBmemcs mape
YMEHBINAeTCA. ITY B3ABUCHMOCTh MOKHO HamWCATh B TaKOM BHUJE:
¢ O ocraBmerocsa mapa < ¢ O wmagansuoro mapa < ¢ O'® kon-
JencupoBanHoro mapa, rae ¢ O'® — koHIeHTpamuA TAKEIOT0 U30-
Tola.

C gactmunoil KoHjeHcanumeidl CBA3aHO TAK/ke 3aMeYeHHOE HEKO-
TOPHIMHE aBTOpaMu m3MeHeHue KoHueHnTpaumn O'® B HaZaNbLHEIX B KO-
HeYHBIX TOPUHAX BOXB ONHOLO W TOrO ke AosAA. L'opubie XxpedTs
MOTYT 3afep;KHBaTh 9YacTh BJIArW M CHOCOOGCTBOBATH (PAKIMOHEPO-
BAHUYW H30TONOB AHAJOTUIHO AUCTHANANMOHHOE Komoukre. G armMm
;e 06CTOATENBCTBOM CBfi3albl TeoTpaduIecKHe PasiIdIUA B KOHlIeH-
TpalUBU TAKEIOr0 M30TONA B OCaJgKaXx.

Bee stm pasnooGpasmubie YCIAOBHA, OCIOKHENHBE €INe BO3MOJK-
1I0CTLI0 BTOPMYHOTO MCIAapeHus B armocdepe B TeUeHUe BHINAJCHUA
0Ca;1ka, 00y CA0BIMBAIOT 3HAYNTENBHO GoNbIINe KONeGaHHA B IMPECHHBIX
BOJIaX II0 cpaBHeHUIO ¢ okeanmueckumu. Otaomenme O'3/0' atmocde-
HHIX Bof B o6med ¢opme ompejesifieTca 3HAYEHUEM 3TOTO OTHOUIEHHA
B MOBEPXHOCTHHIX BOJAaX TPONMYECKHMX MOSCOB okeanoB. Ilpm pBu-
JKeHUH OT 9TUX IOSACOB K BHICOKHM LIAPOTAM BONAHBIE Maphl aTMmocde-
PHl mOCTEeNmeHHO OOeNHAITCA THAMEIBIM HM30TOMOM Kuciaopoma. Haa
obnacTeil ¢ MOPCKUM KJIMMATOM CpefiHee TOJ0BOE 3HAYCHHE OTHOMEHHA
O8/01% mo:xnA UBMEHACTCA JUHERHO, KAK U CPEHETOJI0BEIe TEMIIepaTy-
pHI 3eMHO# moBepXHocTH: m3MeHenmo T ma 1° C BROJB aTnaHTHIECKO-
ro mobepessba CeBepHON AMEPHMKH COOTBETCTBYeT m3mexenme O ua
0,69%/ (mo Haumcraapgy; Stuiver, 1970). Ilonumxenume T coorBercT-
ByeT yMEHLINeHHI0 KorINenTpamum OF.

ITo Creiosepy (Stuiver, 1970), cogepsranme O B moBEepXHOCTHBIX
Bopax osep CUIA, aesammx memny 41 u 47° ¢. w., aBnserca QyHK-
umen reorpatbm{ecxoro MOJIOKeHUA: OPH IepeMelleHMH ¢ 0ra Ha ce-
Bep O ymennpmaerca Ha 1,3%,, (ecam yuects, gro Ha Kaskmsie 100 ku
B /IAaHHOM peruoHe cpegmnerogosas 1 uw3MeHAeTcA IPUMEPHO
na 1° Q).

Boma o3ep B 1esaoM HecKoJbKo Goxee oboralmeHa TAMKEJILIM H30-
TOIMOM KHCJIOpOZa IO cpaBHeHHI0 ¢ pednod Bogod. Ocobenno oben-
HEHNK TAKEJbIM M30TOIOM PEeKM ¢ JeJHHKOBHIM OUTaHUeM.
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Tabamma 6

KoxebaAma m3oTomHOro cocrapa KHCJA0POAa NMpecHBbIX BOJX

THN BOZH, MeCTO B3ATHA MNPOOH 8 01, 9/ JInTepaTypPHEI MCTOYHMEK
Cuer, Unkaro _17’02 Epstein, Mayeda, 1953
Hompn, Yukaro — 7,12 | To e
Hoxnn, BepMymekue o-pa — 6,35 »

P. Koxymbua (Tpeiin) —17,45 »

P. Mnccucnou (Cent-Jlyuc) — 8,89 >

P. Muccucwnu (Baton-Py:x) — 4,89 »

03. Mmaurax — 6,13 »

Boariuoe Coneroe 03epo — 7,44 »

Jensivoit moxkpoB 1'pensanmin ot —30 Gonfiantini, Picciotto, 1959
- a0 —35

JlenaAno#t moxpoB AnTapKTHAH y IOm- —50 To e

HOro noJmoca )

Honebanusa wmaoTommoro cocraBa OPECHHX BOJ MOKHO BHJETH
¥3 UpAMEpPOB, IPHBEICHHHIX B Tabu. 6.

OKEAHUYECKHE BO/bI

Yxazannbsle Bpillle KoJaeOaHMA H30TOMHOTO COCTABA NIPECHBIX BOJ
ompefieieHHEM 06Gpa3oM CKa3HBAIOTCA U HA H30TOMHOM COCTaBe OKea-
HIYECKUX BoJ: 6an3 yoTHH GONBIINX PEK OKeaHHIECKHAEe BOIE OPECHeHE
1 coflepyKaHue TAKEeJ0ro KMCI0pofAa y HUX IoHmseHo. Eme 3aMeTHee
CKaswBaeTcad OJM30CTH JEIAHBIX NOJeH, OTKYHda MOFKeT HpOHI/IhaTb
Tanag Boja, upe3Bmuaiimo obennenmaa 08,

Ho u camm oxeaHmdeckue BOIB He Besle HMET OJHHAKOBHIH
H30TONIHBIA COCTAaB: MCOApeHHe IPONCXOAMT, TJIaBHHIM o6paszoM, ¢
IOBEPXHOCTH OKeaHa. 1109TOMY BOfla BePXHHX CJ0EB COAEDIKUT THA-
#esoro maoromna Gosbixe, 4eM Boga OoJiee riayGoKMX CI0EB OKeaHa.
dtor mponece oGoramenna mopckax Bof maoTomom O!® muer napasnaens-
HO ¢ APYyIuM HABJEHHEM, 3aBHCAMUM OT HMCHAPEHHA — YBeJUYEeHHEM
COJIGHOCTH BOMHL.

9mmreiin u gpyrue (Epstein et al., 1951) ycrauosuau, 910 0THO-
careapnoe copepxanue O B okeanmgecroil Bofie B o6mem Bospacraer
€ POCTOM COJIEHOCTH, TAK Kak 00e 9TH IepeMeHHBIe 3aBUCAT OT OJHEX
O TeX Ke YCJOBUH W, Ipeifie BCero, OT HPOUECCOB UCHapeHnsa N KOH-
meHcanmy. IlapaiiieIbHOCTh MEKIY XOAOM HM3MEHeHUA COJEeHOCTH
BOJEl W ee M30TONHBIM COCTABOM MOYKHO BUHEeTh Ha ¢ur. 4.

dnmretin u Masapa (Epstein, Mayeda, 1953) onpegenanu orHO-
menue O'8/0'¢ ¢ Toumocteio mo =+0,1%/,, maA mOBEepPXHOCTHLIX BOJ
conenoctsio ot 29 mo 40%,,. Okasasock, aro cogep:nanue O® mosker
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@ nr. 4. COOTHOIICHHC CONEHOCTH H
KOHLUeHTpanun O'®* B NOBEpPXHOCTHOIM
BOJie oKkeaHoB. ITo 3mureitny H Ap.
(Epstein el al., 1951).
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OTKI0HATBCS npuMepHo Ha 6%g oT cpemuero smadenms pas msorom-
HOTO COCTABA KHCIOPOAA OKEAHWIECKOH BOXLI, COJEHOCTH KOTOPOH
pasua 34,7%,. Ilpo6m Boawsl oT6Hpasmch B OTAENBLHBIX NYHKTaX ©
pasauarerx ray6mn: ot 10 no 4000—5000 u 7500 a. Buia uccnemosan
W30TONHHI cocTaB Kuciaopoaa Bog Ataantuueckoro, Tuxoro w Unmmit-
ckoro oxeamoe oT 120° Boctounoit mo 149° zamangHoii MOJNrOTH W OT
0 mo 53° cesepnoii wuporsi. Hexotophie pesyanTarTil, monydYeHHbIE
Jmrreinom u Masga, mpusemennr B Tabu. 7.

Tarkmm oGpasor, OKeaHHIeCKHE BOAH MOJADHBIX M OPHIOJAPHBIX
paifoiloB, HaXONAINUECS IO BO3eHCTBUEM TalhiX BoX, obexmenst O'8,

Tabawuma 7

W30TOMHEIH COCTAE KMCJIOPOAA OKEAHMYECKHUX BOX.
ITo 9mureiiny m Masima {Epstein, Mayeda, 1953)

CpenHuit uso-
MecTo B3ATUA IPOOGHI COJeHOCTD, */og | T'myOGuua, & | TOOHHWHE co-
cTaB, %

1. OxeamHuecKne BOJLL

ArnaETHueckMii OKeaH; c. mi. 30°47'g 31,4 10 —0,90

3. 1. 25°2%

ArnapTHdecku# okxeaH; c.ur. 30°43, 35,4 1020 —0,05

3. 1. 25°25 ‘ ‘

‘Tuxuil oxean; 10. n1. 02°51’, 3. . 88°207 34,4 20 —0,09

To ke » ’ 34,6 1000 —0,34
» 10. ur, 13°25, 3. 1. 149°30 35,8 0 —0,34
» » 34,6 1000 —0,20
» » 34,7 4000 —0,48

2. OKeanuuecKue BOAHL W3 YYacTHOB,
3aTPOHYTHX TEJEHUAMH ¢ TaJEIMA

BOflAMU -

Tuxuit oxean; c. . 48°53, 3.1.135°00/ 32,6 0 —1,22
To e, ¢.w. 57°007, 3. m. 150°00" 32,9 0 —0,95
Beper T'peHyangmnu 16,2 0 —11,07
Boctounwii 6eper I'pemmanmim 29,3 0 —3,35
24
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OTHOCATENBHO HOHW:KEeHHOoE comep:anue O ormewaercs Takie u B
OKEAaHHIECKMX BOfaX HU3KAX IMAPOT, 3aTPOHYTH X MOMIHBIMA TeYe HUAMEA
73 BecokEXx mmpoT. Ormomenme O8/0% 30HaX BJIMFHH® XOJO[HBIX
rewennit, mo dummreitny m Masga, na 0,5—1%y, HmKe, 4eM B Bome
cpenmero coctasa. HeckoibKo H3MEHAEGTCA HM30TONHBIA COCTAB TaKme
¢ raybmHOM.

dumiteiin u Magma npumam K Ba;KIIOMY BBIBOAY, 9TO BOAA OTKPBI-
TEIX OKEAHOB B MeCTaX [0CTATOYHO YIAJEHHBIX KAaK OT JIGAAHBIX HOJeH,
Tak W oT MaTepmkoB, Ha rayb6mue or 500 mo 1000 x4 mMano msmeuserca
B CMBICIIE H30TOOHOTO COCTaBa Kuciaopopa. Msoromusit cocraB Takol
BOTEl MOieT OBITH ¢ M3BECTHHIMU OTPAHHYCHHAMM HPWHAT TOCTOSH-
HEIM U ABJIATHLCA HEKOTOPHIM CTAallapTOM — Tak HaskiBaembiMm SMOW
(e raaBy I). Qmmrreitn u Maspga nccnegoBanu npoGul BogH ¢ Tay6uH
0, 10, 25 » m 3arem 500, 2000, 2500, a B otaeapnbix caydasgx 4500 u.
K 6Gomee mnocrosmmomy caorw (or 500 mo 1000 ) ornocures
25 ompenesienuii M30TOMHOTO COCTABa KHUCJIODPOHA.

Borrmara m Hpar (Bottinga, Craig, 1969) ycramoBuau mesnadm-
TenpEOE 0Ge/lHEHUE M3OTOMHOTO COCTABA NMOBEPXHOCTHHIX Box Tuxoro
OKeaHa B IOJOCE, PACIOJNOKENHOHE HECKOIBKO I07KHEE QKBatopa (M-
HycoBhe sHageHmsA O), a mpmmepno na20° c.m. z 25° w.m., Do ux
HaHHKM, HaGIIONAKTCA MIKCOBHE 3HaueHuA 0.

B 1968 r. mamm (Teiic, Haiigur) 6ei1 mpomsBeneH aHanm3 BOR
oTKpHTHX wacTeit Mnpuiickoro u Tuxoro oxeanos ¢ ray6uu ot 200
no 1500 x. KHonmeGaumsa monyduemunx uudpp, Kak BuAHO u3 Taba. 8,
HE BHIXOIAT 3a NIpefeNbl TOTHOCTH ONpelelieHHA H30TONHOTLO COCTaBa
Kmcaopopa Bomsr (d=0,2%/g0)-

Ta6numa 8

H3oTonuniii cocTaB kacaopoaa Boj Unpniickoro
u Tuxoro oxeanos

NeNy mpo0 | Taybuna, m Oxean BO'F, %e
352 200 Tuxnit —0,23
354 200 » —0,17
364 500 » —0,26
665 500 » +0,07
694 400 Wapuitcrni —0,03

A730 400 » —0,12

5336 500 L 0,00

5327 590 » 0,00

6/ 1000—1500 Taxui 0,00

6/ 500 » —0,01
Cpennee sragenne 8 = — 0,07 4 0,11%,.



9TH pe3yJabTAaTH IOKA3HIBAIOT, 9TO M3O0TONHEIA COCTAB KHCIOPOAa
BOJIBl OKEAHOB OKa3biBaeTca Goliee WA MeHee HMOCTOAHHEIM B Ipefe-
aax ray6un ot 2000 mo 1500 4. ITo Kpary u T'opmony (Craig, Gordon,
1965), romebaHHA M30TOOHOTO COCTaBa KHCJIOPONA BOXH COGCTBEHHO
OKEaHOB TaK:Ke BechbMa HeBeauMKH, He Gomee 0,3%,.

ITpencraBiaenue o cpegHeM W30TONHOM COCTaBe NPHEPOJHLIX BOJ
PA3JMYIHBIX THOOB MOy<eT OBITH HOJIyYeHO M3 omyOGamKoBaHHEIX Ia-
nesu u I[eitmom (Halevy, Payne, 1967) pesyasTaToB MHOTOKpDATHEIX
oltpefesieHnil, mpo/eJaHHbX B pasHbix aaboparopmax mupa. B tabn. 9
OPUBOIATCA TOJYYeHHbIe CpeHHe 3HAYEHHUA TpPeX OCHOBHEIX THUIOB
Bog (¢ mo6GaBmenumem mudp, DONYIEHHLIX [JIA TeX KE BOJN B [BYX
aaGopatopmax CCCP). 3mauennms naubl oTHocmTenbHo SMOW.

Tagnumma 9

Cpeasue 3HaueHmsn 80 Box pasamyHoro Tmna

Boga Mecro oTGopa CpenHee & O°
Ilpecnas IToaBennas Boga — 9.1
Mopcran CMech IOBEPXHOCTHHIX + 0,19

Box Karrterata m Banrwmii-
CKOTO MODPA

JleguukoBas | I'pennanmus —29,39

ITox BHIpa)ienmeM «CpegHEOKeaHWYECKAs BOOa» HMEeTCA B BHAY
B OCHOBHOM BOJa OTKDHITHIX OKEaHOB. B mpakTuKe Hepegro IPHUXO-
OUTCA MMETH Hei0 ¢ TUHO- W THIEPCOJEHBHIMH BOJaMH. Y YHTHIBAA
VKa3aHHYI0 BHIIE MapaileNbHOCTh U3MEHEHUH COJIEHOCTH M H30TOI-
HOTO cOCTaBa, MACHO, YTO H30TONHLIA COCTAB TAKWHX BOA (OIpecHEeH-
HBIX 324 CHYeT GJM30CTH K YCTHAM PEK MJIH K JeIAHEIM LMOJAM), WIA BOL
C DOOBHOIEHHOH COJEHOCTHI0 (BCAENCTBUE CHJIBHOLO HCIOAPEHUS),
OTJIMIAETCA OT CPEiHEOKEAHAYECKOR BOASI. Pasuuiia n30ToMHOro cocra-
Ba 9THUX BOJ OT CpeJHEOKeaHmIECKOH Boawl oOvgHO obo3zHagaeTcs
OyxBoit A. 3To — Tak HaskBaeMas «BOJHAA IONpaBKa). JTa pasHHIA
MOKET HMETh OTPHUI(ATEeJbHOE WJIH NOJOKUTeTbHOE 3HAaUeHWMEe B 3a-
BHCHMOCTH OT HANpAaBJIeHHA OTKJOHeHHS cojexoctn. llpum pasnanma-
HHIX pacueTax, B YacTHOCTH IPH LANEOTEMOEPATypPHHX OIpemeJe-
HAAX, OPUXOOUTCA BHOCHUTDH IOOPABKY, YTOOH NOMYIUTHh MCOPABICHHOE
sraveHne O Oucnpasn = Ousmep —
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BBIBO/IBI

IIpuponmrie Bombl, 0COOEHHO BOOB OKEAHWYECKHUE, ABJANTCA KaK
6s «poHOM», HA KOTOPOM IPOMCXOIUT 00pa3oBaHWEe OPraHOTEHHEIX
rkap6onaros. Mzorommmii cocTaB Kmciopoga KapGoHATOB B MEPBYIO
odYepenb OMpeHeAeTCs M30TOMHBIM COCTABOM KMCIOPOAA BOME, H3
Koropoii oHmM o6pasoBanuch. SHAUATeNbHAsA DA3HAIA H30TOIHOTO
COCTAaBa OKEeaHMYECKHX, IPECHBIX M MOPCKAX ONPECHEHHHIX BOX 00y-
clOBIAMBaeT ¥ GoNbIIOe pasimYMe H30TOMHOTO CcocTaBa obGpa3oBaB-
mExcA W3 HAX KapGoHaToB. ITOT AKT MMeeT BaykHeMIIee 3HAYeHHE
opm oTOope MaTepmajia JJisd aHalusa H JOJ:KeH YIATHIBATHCA IPH
BHBOJIe 3aKJI0UeHu# Kak o6 mM30TOMHOM cocTaBe KapGoOHATOB, TakK
H 0 TeMIepaTypHHIX YCIOBHAX, OPH KOTOPHX OHHM 00pa3soBajucCh.
Bogur oTkprITHIX yuacTKOB okeaHoB Ha raybmme ot 200 mo 1500 4
AMEOT HOCTOAHHBIA M3OTONHBIA COCTaB B mpefesax 3HadYeHmid § =
= +0,2%,.



I'nasa Tpernha

‘M30TOIHBIN COCTAB KUC/IOPOJA
CKEJIETHBIX KAPBOHATOB
COBPEMEHHBIX OPTAHU3MOB

BBOJIHBIE 3AMEYAHNA

Bece Tpm m3oroma KHCIOpOAa HAXONATCA He TOJABKO B BOOE, HO K B
KHCI0POACONepsRamuX MAHepaaax. VI3BecTHH OHH TaK:ke W B Opra-
HorenHmx KapGomatax. HawumGomee pacmpocTpaHeHHBIMH KHCIOPO[-
CoTep/KaMAMI OPTAHOTEHHHIMU COEIUHEeHHAMH, 00pasyoOMUMHCH B
Mopcknx Oaccefinax, ABIA0TCA KapboHaTH Kaaeimda. Hak @ B Boge,
conepsxanme % B opramoremmsix kapfoHaTaX MOOBEP;KEHO 3HAYM-
TeNbHEM KoxebaumsaMm. B HacTosAmeld riaase KpaTKo PACCMOTPEHHI OC-
HOBHEIE (PaKTOpH, onpefedAlomue pacupegejeHHe H30TOINOB KHCJO-
pola B OPraHoTeHHHX KapboHarax COBpPeMEHHHIX opranmsmoB. Bes
3HAHMA BO3JeHCTBUA 3TUX (AaKTOPOB HA M3OTOMHHI COCTAB KHCIOPO-
ga CaCOj creneroB HeMBICAUMa WHATEPOPETANHA MCKONAEMOIO Ma-
rtepuana. Munepansuasa dopma kKapGoHATOB m cofepsKallMecA B HHUX
paccessHHEIE DJEMEHTEI, MO-BHIEMOMY, HE OKAa3BBAIT CYMECTBeH-
HOTO BIMAUHASA Ha COJep-KaHme HW30TONOB Kmcaopoma. Ommarko, Kak
6yner moKa3zaHO B HAJbHENIIEM, 110 MAHEPAILHOMY COCTABY, a TAK:Ke
10 COMEPHRAHMIO MATHHA W CTPOHIMA B KapGoHATAX MOKHO IPOBO-
IUTH W3yYeHHWe TeX jKe mapaMeTpoB (E3EKO-TeorpaduIecKuX ycCJo-
BRIt mpomneix GacceiimoB (MX TeMmepaTypy H COJEHOCTH), KOTODbIE
MCCAEYIOTCA M C OOMOINBIO- W30TOMHOro Mertofa. Takmm obpasom
HaMedaeTcd BO3MOKHOCTL MPOBOAUTH DHapallleibHbIe OmpeleTeHnst
majeoreorpadEIeCKMX HapaMeTPOB Pa3IMIHEIMU METONaMHU, 49TO, He-
COMHEHHO, MOBHINAET JOCTOBEPHOCTh MONYyIaeMLIX pe3yiabTaToB. Hpo-
M€ TOro, 0 M3MEHEeHMI0 KOHIEHTpanmi MaTHOUA ¥ CTPOHOHWS B MCKO-
maeMHIX KapOoHaTax, II0 H3MEHEHHI0O MHHepaabHOH cy6cTanimu
9THX KapboHATOB B IpoIecce MmareHe3a MOMKHO HOOMOHTH K ONEHKE
CTemeHN COXPAHHOCTH B HAX HePBHYHOTO W30TOOHOTO COCTABA KHUCJIO-
poaa. Ilo ykasaumHEM NpHYMHAM B IJIaBY BBeleH HeGOJLIION pasmes
0 MHHEPAIbHOM COCTaBE M O CONEP/KAHMM MafHHA # CTPOHIHUA B CO-
BPEMEHHEIX OPTAaHOTEHHHX KapGoHaTax.

HEKOTOPBIE CBEAEHHA O MUHEPAJBHOM H XNMHYECKOM
COCTABE CKEJIETHBIX KAPBOHATOB

Crenerst 6ecmo3BOHOYHEIX He MPEACTaBIAKT CO0G0H TOMOreHHEIE
o0pasoBaHHA: Ha)ke CTEHKHM PAaKOBHHOK ¢opammuudep IOCTPOEHH
OOCTAaTOYHO CHIOKHO. PaxkoBAHA MOJIIOCKOB COCTOHT W3 HECKOJIBKHX

28



caoeB; JloMEMO KOHXHOIHHOBOIO CJOA-IUIEHKA — MEPHAOCTPAKYMa
pasimYalTCA SKTOCTPAKyM (BHOMIHEA WMIM LOpPH3MATHYECKUHA CJIO),
o6pasyeMHil KpaeM MaETHH, BHIOCTPaKyM (BHYTDeHHHH cJoi, Ha-
BHBAEMEIH TaK)Ke IepIaMyTpPOBHM, $apopOBHAHEM MUJIA HJIACTHH-
9aTHM CJa0€eM), (OPMEPYEMHH Bcell BHEMIHEH TOBEPXHOCTHI MaHTHH;
B MeCTaX IPWKDEIIeHWs MYCKYJOB-3aMEKaTeleli obpasyercda eme
ONUH TOHKWE cJof — mmoctpakym. HamGomee monmo oGpiano pas-
BETH OKTOCTPAKYM ¥ 9HHOCTpakyM. MoOryT mosBIATBCA # [HONON-
HETEJIbHEIE CJIOHW; OTHEJbHEE CJIO0W 3aMeIIafoTCH RPYTAME HIHW Hajke

@ u r. 5. Ceqenne cTBOpku Mytilus ealifornianus. o Hopay (Dodd, 1066a, dar. 2)

A — nepmocTpakyM; B — BHeIIEM#A NPRIMATHYECKAH CII0# (KaJbUHET); B —HepaaMyTPOBRIA
cnoit (aparorut); I' — BHYTPeHHHH MPA3MATHICCKHA CIION (KaNbLNT); I — YJACTOK, CJIOMKeH-
HE#t aparosnToM; E — MaKymedHas dacTb (aparoHuTt). Ciolt I' Xopomo passutT y ocobeit,
HABYIAX 8 OTHOCHTEJIBHO XOJIONHOM BOIE, B COKPAIAeTCA BIUIOTH OO MOJIHOrO MCIe3HOBEHHS
y ocobeff, o6uTalomux B Teryol Boue

AcYe3a10T BoBce y ocobeil OHOTO W TOrO /i€ BUJAA B 3aBMCHMOCTY OT
BozpacTa, ycaopmit obmramma u T. m. (¢pur. 5). Bee caom paxoBmus,
KpoMe HeoOLI3BeCTBIEHHOT'O IIEPHOCTPAKYMA, CJI0skeHH KapGoHaTaMmu
KajapnmA.

MuBepasnbHasa QopMa CReJIETHBIX KapOOHATOR

CkeneTurle ocTaTKu GospmmacTBa 0GECHO3BOHOYHBIX KHBOTHBIX
cno;keHbl  KapOOHATOM KaJbUua cO ciaefgaMd  (HocPopHOKHCIOro
kaasuuAa. Comepscanme CaCO,; B mmx mocruraer 96—99,9% (Was-
kowiak, 1962). Becpma BajkHOH, XOTA W HHYTOKHON IO IPOLEHT-
nomy comepsanmio {0,4—49%), cocTaBHOH 9acThI0 CKEJNETOB MABJA-
erca GeNKOBOe BEIMEeCTBO — KOHXMOJHUM.

Hapbouar raabumsa mpefcraBieH B OCHOBHOM ABYMA HOIHMOPQ-
HBHIME PasHOCTSAMH, OTIAMYIAKIONMHCA APYrL OT APYra KpPHCTAJIHYEC-
KO CTPYKTypO#: aparoHMTOM DPOMOMYECKOR CHHTOHHU W KaJbIIATOM
TpuEronaabuoi cuuronnu. Crenernniti kapGoraT (mampumep, PaKOBHH
MOJITIOCKOB) MO;KeT OBITL mOpepcTanieH auGO TOJBKO aparoOHATOM
AIA KaapouroM, ambo MoxieT GHITH cMENIaHHOTO COCTaBa. ApParoHuT
ABAAETCA MasloycroiauBoit pasHocThio CaCO,, GnicTpo (maske mHOTHA
elmie [0 CTafuil A@areHnesa) mepexofAledl B cTa0uJIbHHM “KaJIbLIHUT.

0 UpH ONPEJeIeHHBIX YCIOBHAX AapPArOHUT MOMKET COXPAHATHCH
gaaTenbHo. V3BecTHb, HanpUMep, PAKOBHAN OPHOBHUKCKHX HAYTHIO-
nied, B KOTOpHX coxpaumica aparoumT (Grandjean et al., 1964).
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Kanpour o6buB0 cofepskmT 3HaYmMTeNbHBIE KoaWdecTBa Mg: 1o
20 mox.% m OGomee MgCO,. Pasnmualor HH3KOMAarHe3HaJbHbBIE
(B xotopuix me Gonee 4 moa.% MgCO;) m BeicOKOMarsHesmaJbHEIE
(¢ comepmanmem MgCO; 6onee 4%) wampumter (Chave, 1954, 1964).
B aparonmre copepsanme MgCO,; me mpeswimaer 1 moa.%.

B crenernbix 06pa3soBaH@AX B3POCABIX CTafuil pAa3BHUTHA HeKo-
TOPHX OPraHM3MOB HW3PEJKa BCTPEYAIOTCA LIapooOpa3Hble arperars
Texcaronanbuoil wmommmopduoii pasmoctu CaCO, — mmHepasna ¢a-
Teputa. Ilo-BHOMMOMY, HA PAaHHAX CTAiWAX PasBUTHA DpsAga OecHos-
BOHOYHEIX B HUX cKejleraX KapOoHaT kauxbsuusa ofpasyeTcs HMeHHO
B_BHJE 3TOr0 MMHEpaja, HO 3aTeM O4YeHb ObICTPO IepeXOgHnT B MHEIE
dopmbl (cM. nanee).

Kpaiine pemko BeTpedaerca amopdHeE KapboHAT KaabpLuA.
CoBpeMeHHBIE METO[B HCCJIENOBaHWA BemecTBa (amdpaxTOMeTpud,
BJEKTPOHHHI MMKPOAHANW3ATOD W JP.) HO3BOJUIH OTKDHTH B CKe-
JeTaXx HEKOTOPHIX OPraHM3MOB M HEKOTOpHE Jpyrue KHCJIOPOA-
conep:xamue mmHepaan: Gpycmt Mg(OH), — B ckesersnix ocTaTKax
kpacanx Bopopocieit (Dodd, 1967), mporomomomur (Cag ;Mg 43C05)
B apHCTOTeneBoM ¢(oHape mopckux emeir (Schroeder et al., 1969);
6apmr (BaSO,), Butepur (BaCOj), meaecrnr (SrSO,) u cTporIma-
marr (SrCO;) B nmpmamarmieckom ciaoe pakosumn mmpuit  (Travis,

1968).

Crejgernniii KapGoHaT KajJbUus [BYCTBOPOK MO;KeT ORITH moduTH
ancto kaapiurosmM. Hanpumep, CaCO; yerpui memoap3yercA mpm
PEHTTEHOCKONUIECKHUX WMCCIENOBAHUAX B KadecTBe 3TaJOHA YHCTOTO
kanpimTa. OfHAKO Aaske B CTBOPKAX yCTPHI HMETCA HeGoNbIIde
y9aCTKHM. & TaK:ke HeNpPeMeHHO CBA3Ka, KOTOPHE CJOMKEHH -aparo-
muToM (Stenzel, 1963). Cpaska y Bcex OBYCTBOPOK, OYEBHIAHO, apa-
roamroBas. PacmpocTpaHeHsl GopMbl, B PAKOBUHAX KOTOPHX IpH-
CYTCTBYIOT ONHOBPEMEHHO KanbUAT (0GHYHO 3JKTOCTPAKYM, peske
dHIOCTPaKyM) u aparoHmT (oOelgHo aHmocTpakyMm). JlocraTodmo
OOBI9HEI 9YUCTO AaparoHWTOBHe pakoBuHbL. [IpemcraBmTenm omHOTO
¥ TOTO ;Ke pofa M Jaske BHJa, OOMTAION[ME B PA3IHIHEIX YCIOBHAX,
MOTYT HMETh PAKOBHHY pasamanoro cocraBa. Hampumep, y Spon-
dylus BepMynckux ocTpoBOB pakoBHHA aparoumrosas, a y Spondy-
lus o-soB Ilanay B Tnxom orxeame — paxosuua raasuurosas (Chave,
1954). Kennenu u ero xoamernm (Kennedy et al., 1969) moguepxmsa-
0T, 9TO MHHEPAJOTHYeCKHH COCTAB PAKOBHH [BYCTBOPOK IpesKIe
BCETO DOJIERAT TeHEeTHIECKOMY KOHTPONI; KOHTPOAbL Cpegbl B
LeJOM MMeeT Wb BTOPOCTEIIeHHOEe 3HadYeHue.

Cpenu racrpomop GoJApLUIAM pPacupPOCTPARHEHHEM IMOJB3YIOTCHA apa-
FOHUTOBHIE DPAKOBUHLI, HO DPAKOBHHH KOMOWHHPOBAHHOTO aparoHHT-
KaJIbI[UTOBOrO coctaBa Hepenku. OpHaKo y 9TOro Kiacca MOJIIOC-
KOB HHKOTNa He OBIBAIOT YHCTO KAaJbIATOBHE DPAKOBHHEL.

Crkenetnsie KapGoHATH COBPEMEHHHIX TOJOBOHOTHX MOJIIOCKOB —
PAKOBEHB KopalluWKa M COUPYNH, CeONHOHA KAapaKaTHI, — CJIOKEHH
aparoHmToM. Jlmms pakoBmua, obpasyemas camroi# Argonauta pas
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BHHAIIMBAHUA AUL, cioxeHa kaapiuTom (Prenant, 1927; Chave,
1954). CkeneTHrie OCTATKU NCKOMAEMBIX TOJOBOHOTHX — B OCHOBHOM
AparoHWTOBEIE, HO y PANA HpPeACTABATENEH Kjacca HEKOTOphIEe YaCTH
cKenera Owiam ciaossensl kKaapiuroMm. I[lo mammnim Crenm (Stehli,
1956), y BepxHemaseosolicKUX HayTUIOHIEH ¢ aparoHUTOBOM PaKo-
BHHOH KaMepHble OTJIOKEHUA HEKOTOPHIX POAOB GblIU KAaJbIUTOBBIMA.
Y Me3030HCKUX HayTHIOMAeH paKOBHHA aparOHUTOBAA, & PHHXOJIHMTHL
KaJTbUTOBHE, y AMMOHOUAeH — PaKOBHHA aparOHUTOBasg, a ANTHXH
KaJlsMuToBHeE, ¥ 6GeleMHHTOB — pocTp y GombmmucTBa (QOPM Kaub-
UATOBHIM, a (ParMOKOH H IPOOCTpakyM — aparoumToBrie (Prenant,
1927; Hall, Kennedy, 1967). Cxenernsie o6pazoBanHsA MIIAHOK MO-
ryT OHTH KAJBIUTOBRIMH, apParOHAMTOBBEIMH HJIM CMEIIAHHOTO COCTa-
Ba (Schopf, Manheim, 1967, 1968). CrkeneTsr KHUIETHOMOIOCTHBIX
nubo aparoHuToBHe, JMG0 KAJIBIUTOBHIE; PAKOBEHBHI IIAHKTOHHBIX
dopamMmundep — KambOUTOBEE, & OEHTOCHBIX — CJOKEHBl BBICOKO-
MarHe3UWAJBbHEM KaJbOHTOM WJIM AapParoHMTOM, aparoHUT COBep-
HIeHHO OTCYTCTBYeT B DPAaKOBHHAX Opaxmomom, a TaKye B CKeJeT-
X ofpasoBamuax mraokoskmx um rybor (Chave, 1954). Opmakoe
fanbHeHIIHe MCCIeNOBAHMA, BEPOATHO, TMO3BOJAT YCTAHOBHTHL (KaK
3T0 YK€ CIydYHmIoch, HaOopmMmep, ¢ ycTpuuamm) 6ojiee CIOMRHYIO
KapTEHY CKeJEeTHOX MHHEepaJorMy M 3TmX rpynn. Tak, mosBuamchk
CBe[IeHMA 0 HANIWIAH MEePBUTIHO apaTOHHUTOBOTO CKENETa y IIajieo30i-
ckmx Opaxmomon (Jaanusson, 1966).

CrefieHnA 0 MEHEPAJbHOM CIOKEHHH CKEJIeTOB pPas3judHBIX THIIOB
7 riaaccos GecmosBoHOYHBIX cofiepkarca B paGorax Derrmapma (Bog-
gild, 1930); Yeitsa (Chave, 1954), Jloyenmrama (Lowenstam, 1960
u np.), Backosmara (Waskowiak, 1962), Momna (Dodd, 1967), Ken-
ueqm u ero koaxer (Kennedy et al., 1969) w pama gpyrux aBTOpOB.

OTBOmeEnne aparoHNT/KaJIBIAT

Nsnomennrie B mpesAyileM pasfielie JaHHbie HO3BOJAIOT CHENATH
BHIBOJ| O TOM, UTO CKeleTHafg (opma xkapboHaTa ABJIAeTCA MOKasaTe-
IeM CHCTeMaTHYeCKOTO MOJIOH{eHMA OPTraHm3MoB. TaK, Y HIOKOMKAX
CKelleT TOJbKO KalbIATOBHIH, a4 ¥ TOJOBOHOTUX MOJIIOCKOB — TOJb-
KO aparoHuTOBHEIM (33 WMCKIOYeHHEM KaJbIUTOBOM paroBuHE Argo-
nauta). Ha atom ob6mem dome pacmpegenenmsa OCHOBHLIX HoauMopd-
upix pasuocreit CaCOg pmeiicTBylor gpyrme ¢GarTOpsl, CYUIECTBEHHO
MeHAWIOUE OTHOIIEHHME apArOHHUT/KaJbIHAT Na)ke y IIpelcTaBHTedel
OJJHOTO BHIA. : '

JImTeparypa, mocsamennas nmpobiaeMe OTHOLIEHHA aparOHMT/Kalb-
uut, toctarouno obmupua (Chave, 1954, 1964; Lowenstam, 1954 a,0,8,
1960; Turekian, Armstrong, 1960, 1961; Stehli, Hower, 1961; Sie-
gel, 1960; Hallam, Price, 1966; Kennedy, Hall, 1967; Hall, Ken-
nedy, 1967; Waskowiak, 1962; Dodd, 1963, 1964, 1965, 1966,, 1967;
Leutwein, Waskowiak, 1962; Jerenc, 1967; Cyaranon, Mcaes, 1968
u MHorme jpyrue paGoTer).
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Uccnenosannsamn Jloyenmrama (Lowenstam, 1954a,6,8) m [lonna
(Dodd, 1963, 1964, 1965, 1966,) 610 moka3aHo, 4TO OZHHEM H3 OC-
HOBHBIX (aKTOpPOB, ONpENENAKINUM BeJINYAHY OTHOIIEHHA aparo-
HUT/KaNbOIUT B PAKOBHHAX MHUIUH, ABAAETCA TeMmepartypa: mpu 0Go-
Jlee BBHICOKOH TeMIepaType 3TO OTHOUIeHHme GOoJbINe, 4eM HpH Oosjee
Hn3koi. PesynpraTtel oTHX uceiegoBaummii 6onee mompoGHO paccMoT-
penanl B raase VI.

Backosuax (Waskowiak, 1962) o6uapy:ua, uto y Mmamil, o6m-
TAIOMUX B TEIUIBIX BOAAX, XOPOUIO PA3BMT aparOHMTOBHIU mepaaMyT-
POBHI CI0H, a KaJbIMTOBHIM NPH3MATHIECKUU CIOH pelyHHPOBAH.

IlosuruBHasa KoppenAIus OTHOLIEHWS APAaTOHAT/KAJBIHAT U TeM-
mepaTypel XapakTepHa M [JA MHOIHMX APYTUX OPraHM3MOB.

OTmedaeTcss oumpemeseHHAsA CBA3b 9TOT0 OTHOIIGHHS CO CTANUAMHE
PasBUTAA OpPranmsmMoB. TaK, y YCTPHMI[ JMYNINOYHEIE PAKOBMHKHM —
AaparoENTOBHE, a B3pPOCAEE pPAKOBHHLI — KaabmuroBeie (Stenzel,
1964). Y momommix MuUau# MHHEPAIOrMIECKHH COCTAB DAaKOBHH He
KOPPEJHPYETCA ¢ TeMOEpPaTypPHHMM YCIOBMAMU, HO MOCHE TOCTHKe-
HHMS OOpeleeHHOH CTagud pPasBUTHA MOKOOHAA CBA3BL YyCTAHABIMBA-
erca (Dodd, 1965).

OrHolmeHHe aparoHUT/KAJBIAT, NOMHMO TEMIEPATyphl, 3aBHCHT
m oT apyrux gakropoB. B wacrtmocrm, comepskaHme aparoHmTa B pa-
KOBHHaX Mumuii 3asucut oT coidenocty (Eisma, 1966). Uccaemosannsn-
mu paga apropon (Wilbur, 1964; Watabe, Wilbur, 1960; Hare,
1963; Kitano, Hood, 1965 u np.) ycranosneno 6raronpuaTHOE BAHA-
HHe ompefedennoro nafopa COCTABJAAMEX OPTAaHMYECKON MAaTpPHI[HI
obpaszoBanmio TOH miau uHO# momumopguoit pasmoctm CaCOj.

Conep:;apue MarEdsa W CTPOHITHA

OcofenHocTH pacmpefesleHUA MarHUA W CTPOHIAA B CKENETHBIX
kapOonaTax mpepacraBiasior Goabuioll uHTepec. HoHOoeHTpamumm 3THX
3JIeMEHTOB 3aBUCAT OT PAJa (PAKTOPOB: MUHEPAJNBHOH PopMBI Kapbo-
HaTa, ypoBHA (UIOTEHETHYECKOTO pPAa3BHTHA OpTaHW3Ma -H 0CoGeH-
HocTell ero (HW3MONOrHMA, YCHAOBHi BHelOHeil cpexsl (TeMmmepaTyphI,
COJIEHOCTH BOAH W T. I.).

Marumit w CTpPOHIUA B CKeJNeTHHX KapOoHATaX MOIYT HPHCYT-
CTBOBATH B Cjefylonmax ¢opMmMax: a) B Ka4ecTBe HOHOB-3aMecTHTeleH
KalbLHf KPUCTANJMIeCKOH  DENIETKH aparoHuTa H KaJBIHTA;
0) ancopbupoBaThCH HA MOBEPXHOCTH KPHUCTAJI0B KapboHaToB; B) yIacT-
BOBaTh B 00pa30BaHUW OTAENBHKX MHHAEPAJOB; I') BXOJATHh B COCTaB
OpraHH9ecKoro BemecTBa ckeinerTos. Ilocmemuume Tpm Qopmbl HAXOM-
JeHUA 3THX 3JEeMEeHTOB eme Na0X0 uaydeHsl. OHAKO yiKe O4eBH/IHO,
aro ysacrue Mg u Sr B cloReHmMNM OpraHMYecKoil MaTpHUH U B o6pa-
30BaHUM JOMOJHETEIHHEX MAHEPAJOB HE CKAa3hBaeTCA CYIECTBEHHO
HA HX KOHIEHTpDAanuWAX B opramoreHHsx kap6omatrax. Heckoanko
Gonee cymecrBennble KogeGanws comepskaHmA 06OAX 3JEMEHTOB,
mo-BHANMOMY, HpPOMCXOAAT mpm mponeccax axcopbumm. HamGosee
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A 3HAYMTeJbHEIe U3MEHEeHHWA KoHIeHTpauumm Mg u Sr o6ycioBaeHH
HX CBA3BI0 C MUHEDPAJOIHEH CKeNeTHOro BeIlecTBa.

Brme ysxe nmpmBopmumcy famubie YeiiBa 0 HE3KOMATHE3WATHHEIX
I BHCOKOMAarHe3WalIbHHIX KaabnmTax ¢ copep:xasmem MgCO, coot-
BETCTBEHHO HmsKe 4 MOa.% m oT 4 f0 20 Mon.% (m maske BHIIE y He-
KOTODHIX OPraHm3MoB); B aproumte coneps;xanme MgCO, me mpesH-
maer 1 moxn.% . B aparommre comepskanue SrCO, MosmeT qocTErarh
1,3 Mon.%, a B raapmure ono ob6wiuno me mpesuimaer 0,4 monx. %
(Bowen, 1966). Jloyenmram (Lowenstam, 1964 B) usywan pacmpene-
neume MgCO,; m SrCO,; B cKenerax cocymecTBYHMZEX OpPraHE3MOB
(oM mccnenoBaHBl OBYCTBOpKE, Mmankm, Hydrozoa, Octocoral-
lia, Polychaeta, Cirripedia). Okasanock 970 B MOAABIAKIEM 9HCIE
ciydaeB aparoHHTOBHIE CKeNeTIIHe OCTATKH O00OralleHH CTPOHOHUEM,
a KarpOuTOBHE — MarumeM. JloyeHmTam TOATBEPAAN NAHHEIE Hpef-
IMeCTBYIOMAX WCCIENOBATENe 0 TOM, 9TO pacupefieieHre STUX ABYX
3JEMEHTOB B IEPBYIO odepefb OGYCIOBICHO KPHCTANLIOXHMUeH Mm-
HepalloB CKeJeTa W B MEHBIIEH CTemeHH CBsI3aHO ¢ APYTAMHA NPHIHA-
HAMM: TEMOEpaTypoi, (U3WOJOrAIeCKUMU OCOOEHHOCTSME OpPraHU3-
MOB 'HM T. ., H T. .

Pasimmanst B KOHIEHTPANWAX MarHds W CTPOHIUA OGBACAAITCA
TeM, 4T0 OTHOCUTENbHO, HeGONBINo# moH (O 6 A) Mg** 6ouee cBoGogHO
samemaer Ca** (0,99 A) B KaIbIATOBOH pemeTKe, KOTOPag H30-
cTPyKTypHa ¢ pemeTkoi Marmesmra (MgCO,), wem B aparonmtoBoi
pemeTke. Bonee kpymmmit mom (1,42 A) Sr**, maoGopor, obwues,
X0TA K He TOCTOANCH B aparoHHTOBOHM pemeTKe, KOTOpas M30CTPYK-
Typua co -crpornmarmTom (SrCOj).

Marumii. Bospactamme comepmanms MarHEA B COBDPEMEHHEIX
opramorennbx KapfomaTax OpH [BW;KEHWH #3 YMEDEHHOTO HoAcCA
K sKBaTopy Omio samedeno Hmaprom m Bemmepom (Clarke, Whe-
eler, 1922), sarem mopartepssmeno A. II. Buwnorpagosem (1937 m mp.)
u Yeiiom (Chave, 1954; Chave, Schmalz, 1966). Cornacuo Yeiiny,
comep:kagme Mg B cremeTnwiXx KapfomaTaX ompefielseTca TPeMs Oc-
HOBHHIMH (AKTOPaMH, KOTOpPHE 371eCh TMEPeUHCIeHE B mopsAgKe YOH-
BaHMA HUX 3sHaymmoctu: 1) mmmEepamormueckoit ¢opmoit kapbomarTa
(Mg cBasmBaercsa riasHBIM 06pa3oM ¢ KajJbIUTOM, HO HE € aparo-
RETOM), 2) TeMmepaTypoil BoAL o6urTanwma (¢ MOBHIMIeHHWEM TeMIepa-
TypH Bo3pacTaer KomnmenrTparusa Mg s kapGounate) u 3) ypoBHA (umio-
TeHETAYECKOT0 PAa3BUTHA (9eM BHIIE OPraHM30BAHEL * POPMEI, TeM
menpme Mg B ux crexnere). Kpome Toro, KoHIEHTpAanWA Marmms 3a-
BHCHT W OT coJieHocTH Gaccefina, CTaJliM DPa3BUTHA OPTAHH3MA W T.H.
Jdtm npepcrapnenms YeiiBa pasfenAnTcAs MHOTMMH COBPEMEHHBIMH
asropamu (Bathurst, 1964, u np.). Bospacranue KOHIleHTpanuy\ Mar-
HUA ¢ POCTOM TeMOmepaTypH YCTAHOBJIEHO y PsALa COBPeMeHHEIX (opM,
riaBEEIM o6pasoMm y MmoamiockoB Jloyemmramom (Lowenstam, 19646,
1959, 1960, 1961 u np.). Ero gannsie mogTBep;KNAIOT IpefiCTABICHUSA
Yeiia 0 moamxenun cofep:Ranua Mg ¢ mOBHIIEHUEM CTeIeHH (PHIIO-
reHeTHIECKOTO DAa3BHTHS OPTaHM3MOB (HADPHMEp, Y BOJOPOCTeH m
dopammuaudep Marnma GoJbIlie, WeM Y WIEHACTOHOTHX M HTIOKOMKHX)
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U O TOBHIIEHMM KOHUEHTpanmm Mg ¢ DOBHIIEHHEM COJEHOCTH
BOJIBL.

IlosmTuBHAsA CcBA3L MemwAy TeMmepaTypoli m cojepsanmeM Mg
oTMedeHa [ja HekoTopsix Mimanok (Schopf, Manheim, 1967), cos-
PeMeHHBIX ¥ IlelicTonenoBrx Moanockos fImonun (Nagasava, 1966),
COBPEMEHHEIX, WeTBePTHYHHIX N HEOreHOBHX MOJJIIOCKOB Asepbaii-
mwrana (Cyaranos, Xamuda-3ame, 1969; Cyaramos u ap., 19696)
U .MHOTHMX [JPYTUX TpPYON OPTaHU3MOB.

Meunee ompenesnenusle maHHbIE 0 TO3UTHBHOM CBA3ZM TeMIEPATyPHI
u comepsxanuda MmarHua moayuensl Jlepmamom (Lerman, 1965 a,6),
KOTODHI Halles, 9TO B KajbluToBO paxoBuue Crassostrea virginica
KOHIIEHTPAIlUA MAaTHHUSA HeperyJAapHO CBA3aHA C TeMIepaTypod, HO
TEM He MeHee CYMEeCTBYIOT «reorpafmueckue pacs» atoro suma. loan
(Dodd, 1965) wammes, 9To KOHIEHTpAUA MATHHA B KaJbIUTOBOM
BHEIIHEM NPH3MAaTHYECKOM CJIoe MU pacreT ¢ YMEHbHIEHHEM CO-
JIGHOCTH H He NIPOABJIAET 3aMETHONW KOppeNAlUH ¢ TeMIepaTypoH.
Mo manuwsim Iuakea m Tosepa (Pilkey, Hower, 1960), y mopckoro
exxa Dendraster exceniricus («nec4amblii 70J1ap») THXOOKEAHCKOIO
nmoGepeskpsa CIA copmepsaanume marHms maxoqmTcA B OPAMOH 3aBH-
CHMOCTH He TOJABKO OT TeMIepPaTypHl, HO M OT COJNEHOCTHU; Pas3iudIHEIe
BHUJBL MTJIOKOKUX IPH OAHOA U Toil ;Ke TeMIepaType MOTYT OTKJAaJH-
BaTh CYIIECTBEHHO pasiuybbie KoauuectBa marausa. [lo DBebepy
(Weber, 1969), remerngeckmii kKoHTpoab Haxomnenus Mg ckemeramu
HTIOKOKAX ABJIAETCA BeTYIIHUM, HO YCIOBHA CPENb OOUTAHUA TaKKe
CYUIeCTBEHHL (M Tpesae BCero TeMmmepaTypa BOXEl  OOHTAHUA).
Héix n Huakedn m Tosep, Tak m muorue apyrume asropsl (CymraHos,’
Mcaes, 1967; Waskowiak, 1962) cBA3HBA0OT KOHIEHTpPAI[UA MATHHSI
B CKeJleTaX ¢ coJeHocTbio Bopabi. Ilo mumenuio BackoBuara, 3aBucHm-
MOCTH KOHIEHTDAaDMM MaTHHS OT TeMIOepaTyphl B PAKOBHHAX MOJ-
miocKoB TpeGyeT nanpueiimero usydenms. OH Hamesx He O9eHb sc-
HYI0 HOJOMKHATEIbHYH 3aBHCHUMOCTH Me:KIYy TeMIepaTypod u cojep-
JRQHWEM 3TOrO0 DJIEMEHTA AdWb y Hekorophix yerpun. o Backomaky,
3HAYATEJHHO (oJiee BeAmKa poib B pacmpenenenmu Mg B opranoren-
HHIX KapOoHaTaXx, ¢ ONHON CTOPOHBI, CHCTEMATHICCKOTO KOHTPOJA
(mo copmepstaHuI0 3JeMeHTAa pPAa3JTUYHEE TAKCOHOMHIECKHE TPYIIIH
Pe3K0 OTIAMIAIOTCA JPYT OT LPYra), a ¢ APYroil — MuHEpaIbHOH POPMEI
KapbomaTa xanbpiuA. Tak, B 0OJHOM M TOM ke PK3eMILIApe PAKOBHHH
HEeKOTODHIX MHUTHJIMX AapATrOHUTOBHIL MEpPJaMyTPOBHE CIOH MOIKeT
conepxats B 10—30 pas Goapme MATHHEA IO CPABHEHHI0O ¢ KAaJbIU-
TOBBIM IPHU3MATHICCKUM CJIOEM.

Typeknan u Apmcrpour (Turekian, Armstrong, 1960) yrsep-
AT, 9TO TJIABHHIM (GAKTOPOM, ONPEleNAONIMM COJep:KaHme Mar-
HES B CKejJeTaxX, SBJIAETCA (QUIOTeHeTHYECKOe HOJOsKeHme OPTaHH3-
MOB; KOHIIGHTDAIlWsI 3JeMeHTa B CKeleTaX 3aBHCHT TaKiKe OT ero
COflep;KaHUA B BOJle W B HEKOTOPOH CTeIEHH — OT TeMIIepaTypPhl BOJEI
o0uTaHUA W MHEHEpPaJbHON (OPMH CKeJeTHHIX KapOOHATOB.

OJNeKTPOHHHHA MmKpoaHanmsaTop mozsoama MobGepau (Moberly,
1968) ycraHOBUTB, 9YTO B 9KTOCTPAKyMe CTBODOK AaTJaHTHIECKOIO
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rpebemra Pecten irradians, ciosReHHOM HU3KOMAaTHE3WAJIBHEIM Kalb-
OHTOM, COfeP;KaHMe MarHAS MOHH/KAETCA INepe] HEepPecTOM, KOTAa
TeMII POCTa PAKOBHHH HECKOJBKO CHUAETCA. JTO MPOHCXOIUT MO3[-
HEM JIeTOM W paHHEHd OCeHBIO, T. €. B cCaMoe Temjoe BpeMsa TIofa.
Conep:ranme Mg BHOBL BoapacTaeT cpasy ;ke, Kak TOIBKO BOCCTaHAB-
nmBaeTcsA OBICTPHIA TeMm pocTa paxoBuHH. MoGepam momaraer, dro
TeMIepaTypa WIpaeT 3HAYMTENLHO MEHBLIOIYI poJib B oboramennn
KaJIbpOUTa MarH@eM II0 CPABHEHMIO C TEMIOM DPOCTa PAaKOBHHbI, KOTO-
PHil omnpejenseTcsi COBMECTHHIM BO3JeHCTBHEM TEMIEPaTypH, OC-
BeIMEHHOCTH, COJIEHOCTH, HOCTYIIEHHs NHIW, IepeflOBaHUA pempo-
aykquonnsix nmriaos. Ilo Bmsemamy (Wiseman, 1965), comepsxanme
MarHASA B DPAaKOBHHAX WJIAHKTOHHHX (opammampep HMapmitckoro
OKeaHa ONPENeJdAeTcs He TOXBKO TeMOoepaTypoll, HO W TeMIIOM HX
pocra.

Heckonnro Gomee mompo6HO BIMAHEe TeMma HapalWBAaHHEA Opra-
HOTeHHHIX KapGOHATOB Ha KOHIEHTPAIlMW MATHAA W CTPOHIOEA pac-
CMOTPEHO B KoHIle moppasmesa «CrpoHmmiiy.

Crpowunni Haprmma pacmpeseineHus CTPOHIHUA B CKeJNETHHX
KapGoHaTax mocrarogHO caoykHa. OCHOBHAsA poOJb B pacmpeleleHHH
CTPOHIMA, KAK OTMEJaJoCh BHINE, MPWHATJIEKAT KPACTAIIOXAMAR
ckejeTHHX ofpaszoBammit. BospmeificTBme oCTainbHEIX (AKTOPOB HM3-
MeEYABO. 1aK, eciadm NOBHINEHHe TeMIepaTyphl MO;KeT IIPHBECTH
K BO3pACTaHMWI0 COMEeP;KAaHMmA MATHHA B CKeJeTaX, TO KOHIEHTDANHWH
CTPOHIAA IPH 9TOM MOTYT KaK yBeIWMYABATHCH, TAK B YMEHBIIATHCA-
o Jlepmany (Lerman, 19656), B nanpumre paxoBmHEL Crassostrea
arnantHgeckoro Oepera CeBepHoit AMEDHKEM KOHOEHTDABWA CTPOH-
I¥A pacTeT ¢ MOBHIIEHHEM TeMOepaTypH, a TaKKe ¢ yBeJMIeHHEeM
oreomenmsa Sr/Ca Bogel ob6mTamms. Y KaIBOHUTOBHIX 3aMKOBHX Opa-
XHOMOL TaKKe OTMEYAeTCH WO3BUTHBHAS KODPENANHA CTPOHOHA C
temneparypot (Lowenstam, 1959, 1960, 1961). B aparommroBo@
pawoBmre Cardium GeperoB Benmxo6GpuTanwm ¢ HOBHIMEHUEM TeM-
HepaTypH cofepykanme ST, HaoGopOT, YMEHBIIAETCA H He IIPOSABIIET
ycrofiumBoit koppedsuumm ¢ codenoctbio (Hallam, Price, 1968).
Touno Tak ke m B Kamwsnuate ckenera Dendraster comepsxarme CTPOH-
nuA ymerbmaercs ¢ uoBmmenmem Temnepatyps (Pilkey,- Hower,
1960)." KormenTpanumsa 3TOro 2JeMEHTa ¢ POCTOM TeMOepaTypel BO3-
pacTaeT B KaJbLI[ATOBOM BHEMIHEM IPH3MATHIECKOM CII0€ W OfHOBpe-
MEHHO YMEHBIIAeTCA B aparOHHTOBOM MEpIaMyTPOBOM CIOe PAKOBEH
Tuxookeanckmx wmunmii Geperos CIIMA (Dodd, 1965, 19664).

Opgym (Odum, 1951, 1957) nonaraer, 9T0 TeMOepaTypa He HTpaer
CyIecTBeHHOM Poam B (OPMHPOBAHME CTPOHIHEBOX COCTABIAIMEH
OPraHOreHHHX Kap0oHaToB — 3HaYmTeNpHO Oo0jee Ba/KHYI PpOJb
B 3ToM mpomecce urpaer orHomenme Sr/Ca Bomst o6mranms. Ilo Ty-
pekmary (Turekian, 1955), xommenTpamma Sr onpemenseTca B 3Ha-

9UTeIBHON Mepe COJNEHOCThI0. ¥ KACHHNHCKHX MOJJIIOCKOB COJep;KaHhe
CTpoHIHA He 3aBucuT oT mameHeHma coidenoctu (Cyaranos, Hcaes,
1967). Tlo Backosmary (Waskowiak, 1962), wonwmdecTBo CTPOHIHEH
He MeHSAeTCA ¢ W3MeHeHHeM TeMIepaTyphl, HO oTMedaeTca oborame-
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[d1e 3JIeMEHTOM aparoHUTOBOrO mepaaMyTpoBoro caon Pinna u Myti-
lus moO CPABHEIHUIO ¢ KaNBI{UTOBOM 94acThio paxosuuu. llammme Bac-
KOBHMAaKa O BAMAHMH TeMOEPaTypHl Ha COfiepsKaHHe CTPOHIMA IOJ-
teepsx&maoT BoiBonst Opyma (Odum, 1951), Kanena mero corpynankoB
(Kulp et al., 1952).

[Mo-BuguMoMy, [OCTATOYHO BEIHMKO BO3JeHCTBMe TaKCOHOMHUTe-
CKoTo 1 (U3MONOTHUYECKOr0 KOHTPOJS Ha mpoumece (GOPMHPOBAHUA
KOHLEHTPAN CTPOHNEs. BBI0 ycraHOBIeHo, 9T0 B aparoHUTOBEHIX
CRemeTax opraHu3MoB, MPHHALMEKAUINX Pa3IHIHEHM TPyoOaM, comep-
AaHne CTPOHOMA pas3andHo. [IpumueM oKasblBaeTcdA, 4TO Yy OPraHH3-
MoB GoJ/ie¢ BLICOKOOPTAHU30BAHMGIX CTPOHIMA MEHDLIIE 110 CPABHEHHIO
¢ opraHg3MaMu MeHee Bhicoxoopranusosamummu (Thompson, Chow,
1955; Odum, 1951, 1957; Turekian, Armstrong, 1960; Lowenstam,
1963, 19646). Ogym sto aABienue obbacHmeT Goiee ddpdeKTUBHOR
NeATEIbHOCTHI0 HUPKYIANAOHHON CHCTeMBl yV BHICOKOOPrAHK30BaMH-
HHIX OPTAaHU3MOB U M30JANMell ¥ HUX HOBEPXHOCTH KaJdbOuOUKaIMU
oT KoHTakTa ¢ Bogoii. Ilo Jloyemmramy, otHomenme Sr/Ca B aparo-
HUTe [IBYCTBOPYATHIX, OpPIOXOHOTHX MW TOJOBOHOTHX MOILIKCKOB
HHEKe, YeM B aparoHuTe NPUMHTABHEIX MoiiawckoB Polyplacophora
H JPYTUX HA3KOOPTAHU30BAHHBIX JOpPM. ITO OH CBA3HBAET ¢ PU3HO0JI0-
TAYECKEMU  0COGEHHOCTAMH OPTAHH3MOB.

OmeeM U3 BO3MOM{HBIX TPOIECCOB (H3UOIOTHIECKOTO KOHTPOIA
KOHIEHTpAalUil MarHWsa ¥ CTPOHIUA, TO-BUAUMOMY, ABIAETCA TeMm
HAPAMUBAHAA CKeJIeTHHX KapOoHAToB. Brlime mpmBogminch AaHHEE
MoGepan o 3aBHCHMOCTM KOHI[EHTPAmMUM Mardug OT TeMIA pPOCTa
KapGounatos. Ilogo6Hble sxe maHHbIe HMETCA U 0 cTpoHnuK. lllBad
(Swan, 1956) momaraer, 4T0 9eM GHICTpee TeMm POCTa, TeM HUMKE CO-
IepyKaHue CTPOHOUA: ¥ MeJieHHO pacTymuX ¢opMm, cleToBaTelbHO,
oGaagaromux Gojiee TONCTHIMM CKeJeTHHMH o00pasoBaHHAMH, CO-
Aep;KaHdme Sr BHIe, 9eM y OGhHICTpopacTymdX OpraHuaMoB. Pam aB-
topos (Nelson, 1963; Pilkey, Goodell, 1963) moagrseps;kmaer 9TA -
sarawowenusd. [lo Homny (Dodd, 1967), Gsictpas cropocTh Hapamm- -
BaHAA CKEJeTHBIX KapOGOHATOB [OJKHA NPUBOAUTH K II0ABJICHHUIO
BhiCOKOH mpomopium Sr/Ca y dopMm, HeGIATONPUATHO OTHOCAMEXCH
K CTPOHIWIO, M Ha060POT — K HU3KOM mpouopuuu Sr/Ca y Tex opramms-
MOB, KOTOpHIe GJIArONMPHATHO OTHOCATCA K CTPOHIUIO. Tak Kak Bce.
opraHu3Msl Gojee GIATONPHATHO OTHOCATCA K KaJIbIUI0 IO CpPaBHE-
HUIO ¢ MaTHUEM, T0 GHICTPLIA TeMO MX POCTA [OJKeH MPHBECTH K BO3-
pacrannio orHomeHmsa Mg/Ca B ux ckemerax. Mo6epam, kak GeTo
CKA3aHO BHLOIE, TAK;KEe CBA3RIBaeT Gojiee BHICOKHAE KOHIIEHTPANMM MAar-
HMA ¢ DepuojaM;m OGHICTPOTO pocTa PAKOBUH.

Muureit w Tosep (Pilkey, Hower, 1960) ycramoBmam pasamamsa
B coctaBe Mg m Sr ura um manmups, a Tak:Ke Pa3INYHBEIX YIaCTKOB
maHIUpA MopcKoro eska Dendraster excentricus. Ilo mx pgammueM, co-
nep:xaume MgCO; Bospacraer npumepro Ha 0,0% mpuM mIoBHIUIEHHH
remmepatypsl Ha 10°, a ormomenme Sr/Ca ymembmaercA. Tax kak
UIIIOKOsKHe pacTyT ObICTpee B Terioil Boje, a MX CKeJEeTHl ToJIe I
TAMedAee B XOJOAHOW Bojge, To, mpuMensas tesumc IllBama, caegyer
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IPeAIoN0KATh, 9T0 B TeIJIOX BOoJe HAaKAIJIMBAETCA MEHbIIe CTPOHIIAH,
aeM B XoJomHoi. Hak momaraer MoGepau, pesyiabraTe Iluakes u [o-
Bepa IO MAarHHIO CKopee CIeAyeT CBA3HIBATH C JIOKAJLHBIMH Bapua-
OUAMEH TeMOA POCTA PA3JIUIHHX YIAaCTKOB CKelleTa, a He ¢ HeicTBHEM
TeMIOepaTy pPHI.

Tanmam u Ilpaiic (Hallam, Price, 1968) ne moaTBep;KknaioT BHIBOX
Illrana, Ilunxea m ['ygemma o ¢BA3M KOHIGHTPAIMU CTPOHIWA C
TeMIOoM pocTa. B pakoBHHAX KapauyMoB cogep)kaHue CTPOHI[MA He
3aBUCUT OT CHKOpocTH HapamuBauus crederHoro CaCO,. Ymenblme-
HHMe COogepsRaHuA Sr ¢ MOBLIIEHHeM TeMOepPaTypPhl BO BHEIDIHEM CJIoe
KapANyMOB (CM. BHIIe), BO3MOIKHO, CBA3aHO ¢ BO3PACTAHUEM CKOPOCTH
MeTafoINIeCKUX MPOIECCOB, ITO NPUBOJUT K 6oJiee WHTEHCUBHOMY
BHHOCY M3 OPTaHH3Ma PACCeAHHBIX 3JIEMEHTOB. JTO OPEJIOJIOKeHne
coriacyerca ¢ wonmenmueit Jloyeumrama (Lowenstam, 1963, 1964 6)
0 BO3MO;KHOCTH 00pasoBAHMA OTHOCHTENBHO YHCTO KaJBITUTOBHIX
CKeJIeTOB TPH WHTEHCAPHKAOMA OMOXWMWYECKHX MPOIECCOB.

Hak BumHOo, 3aBUCHMMOCTH COJep;RaHMA CTPOHIUA M MATHUA OT
TeMIa POCTa OPTRHOTEHHHIX KapGOHATOB ellle MI0X0 U3YydYeHA, a UMe0-
muecs CBeNeHWS [JOCTATOTHO MNPOTHBOPEYMBH, HO CYMECTBEHHOO
BO37eiicTBHe, KOTOPOE MOMKET OKAa3hBaTh 3TOT PAKTOp HAa HAKOIIeHHE
pacceAHHHIX 3JEeMeHTOB, HecoMHenHo. Moxuo cormacutsesa ¢ Iom-
noM (Dodd, 1966a, 1967) 0o caoHOCTH BHIACHEHNA 3aKOHOMEDHOCTel
BO3MefiCTBMA TeMIoa pOCTA HAa KOHIEHTPANHI0 3JeMeHTOoB, ubo cam
3TOT TeMH 3aBHCUT OT MHOTHX (aKTOPOB.

B pame caygaes moka Boo6imme He ymaeTcd BHABUTH OCHOBHOHN
darTOp, 06ycHoBAMBalOmMAN 0CO0EHHOCTH pPacUpefeseHHAs CTPOHOUA
B OopraHoreHHHIX .KapGoHartax. Tax, Hampumep, yCTaHOBJIEHO,  UTO
cofiepsRaHme ST B CKelleTaX HEKOTODPHX MIIAHOK OOBKIYHO BHIE, IeM
310 CcJemoBalo O M3 YCIOBHI PaBHOBECHOTO, OCAKEEHHSA N3 BOAEBL
o0HTaHAA; HTO ABJIEHWE NPEeJIOJOKAUTEIbHO CBA3AHO C BIUAHEEM
AMIHOKHCJIOT W APYIAX OPraHMYeCKHX BelecTB CKeJeTa MIIaHOK
(Schopf, Manheim, 1967).

Mpaiic u Tammam (Price, Hallam, 1967) ycranoBman, 9To B pakoBH-
He KopaOJHKa i B COIMOHe KapaKaTHIOBL, CI0KeHHBIX MeJINKOM I3 aJaro-
HNUTA, KOHOEHTPAOUA CTPOHIMA PA3IMYHA B PA3IUUYHBIX CIOAX CKe-
neTa ofHol M ToH ke ocobm. B paxosmHe Kopabimra HaGaiogaerca
onpefelleHHAA DOHKIAYHOCTh B HAKOUJEHAM CTPOHIHA, OHHAKO, HE
CBA3AHHAH C Ce30HHEIMM W3MEeHeHMAMHA Temueparype. OtcyTcrBHe
CBASH MERIY MHHEpaJbHBIM COCTABOM CKejJeTa M KOHIEHTpaynei
cTpouruA Gslna ycranoBiaeHa TemMu ke asBTopamm (Hallam, Price,
1968) eme Ha ommoM o6wexTe. Ilo mx HabrfomeHuMAM, cogeps;KaHume St
BHYTpeHHET0 closg ocobeit Cardium edule, obutaomux y OeperoB
Bennko6puranun, sHaYMTeNbHO BhIlle, YeM BHelmHero. Her ompeme-
JeHHOH 3aBHCAMOCTH MEKIY COJIeHOCTHIO W KOHIEeHTparuedn Sr, Ha-
M@UAeTCA HeTATHBHAA CBA3H MEKIY TeMOEePaTypoll M comep:KaHUEM
Sr (weM BEIIIE TeMmepaTypa, TeM MEHbBIIE Sr) U OTCYTCTBYeT MUHEPAJo-
IUYeCKH KOHTPOIIb, TAK KaK 06a ¢/Iod PAKOBUHE KADAAYMOB CJIOKEHEl
aparountoM. Ilo-BmgmMoMy, momo6GHoe pacupedelieHHe CTDOHIIUA Ea
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doHe ogWMHAKOBOIO MHHEPANbHOTO COCTaBa, OTKPHToe l'annamoMm u
IIpajicoM y roJloBOHOTMX M y KapAHYMOB, CBA3aHO ¢ KAKHMHO-TO 0CO-
GeHHOCTAMHU KU3HENEeATeIbHOCTA OPTaHM3MOB.

OTHomeHMe aparoHMT/KaJbOHAT, & TaK:Ke pacupefelieHHe MaTHAA
H CTPOHIHA B OPTaHOTeHHHX KapGoHATaXx HAXOEATCH LOL COBMECTHHIM
KOHTpOJeM MHOTHX OJHOBPeMeHHo delicTBylommXx npmuuH. M wacro
'BRIIEIUTD BeAYIIYI0 OPUYHUHY He TAK-TO mpocTo. MoKHO cOTacHThCS
¢ -Honmom (Dodd, 19666), koTopslii mpoTHBOpeYWMBHE Pe3yJAbTATH,
onyGiuxkoBanHbe B auTeparype o MuHepanbsHoit dpopme CaCO,; pako-
BEH MOJUIIOCKOB H 0 KOHIEHTPANHAX pPACCEAHHEIX 5JIeMeHTOB, CBA-
3HIBAET C TEM, 9TO PA3JIMIHBIE MOJJIIOCKA PAa3jJUYHO DPeaTHpyoT Ha
M3MeHeHUSA TeMIepaTyps H COJEHOCTH. DHoXmMHYecKas CTOPOHA
fpo6iieMbl MHHEPaJLHOTO W XHMHYECKOT0 COCTaBa CKEeJeTHHIX Kapb6o-
HATOB BCE elg¢ H3yYeHA HEIOCTATOTHO.

®AKTOPEI, OOPEJEJIAIOIMAE W30TOUHBIN COCTAB KHCJIOPOAA
OPTAHOTEHHBIX KAPBOHATOB

Orromenne O'8/0% xapboHaTa KaabIEA CKeJeTHHX o0pasoBaHHHA
3aBHCAT OT COBMECTHOI'O NeHCTBHA PAMA TNPHUIMH: TeMIEePATYDPH cpe-
A ofmTaHWA, W3O0TOWHOTO COCTaBa KHCIOPOJA Bomel obmrammsa, 6uo-
JOTMIeCKEX OcoGeHHOCTEH OPraHU3MOB.

TevmepaTypa BOJbI 0

Pacopepenenme O'® mexnmy Bomoit m xapGoHATOM 3aBHCHT OT TeM-
nepaTyps. B Bome, Korga kapGomaT HaXomuTcA B (opMe KHCIOIO
yraexumcaoro waaemua Ca(HCOj),, mpmexommT wm3oTommbli o6MeH
ero KHCJIOpoJa ¢ KUCIOPOXOM Bofbl. Ilpm moTepe yrieKmcJoTH 06-
pasyercsa mamopactBopuMerii kKapGormar CaCOj,;, KoTopHII BhgendeTcs
W3 PacTBOpa B BHAe MHUHeDAJ0B aparoHHTa HJIM KaisnuTa. Kmciopon
9THX MWHEPAaJNoB B Kpaiime He3HAYATEJbHOU cTemeHm oOMeHMBaeTCsH
¢ KOciopomoM Bogel. VHEIMH clIoBaMm, 0HEH COXPAaHAIT OpHOOpeTeH-
HBIA A30TONHEIA COCTaB, 3ABHCAMMI OT TEMIEPATYPH BOXH, H3 KOTO-
Po#i OpOUMCXOAHIO OCaKIEeHHE.

Wsoromnsiii cocraB KHCIOpofa MHHEPalloB YpPaBHOBEIIXBACTCH
C E30TOOHLIM COCTABOM BOJAEHI, W3 KOTOPOM 3TH MHHEPAJHl GHLIA H3hA-
TH opraEm3Mamm. UeM Bhlme TeMmepaTypa, TeM 6oJbiie oOMeH Meay
KHCJIOPOAOM TOI'0 W JPYTOro KOMIOHEHTA W TeM MeHee oGoTaImeHHBIM
OKa3HIBAETCHA KHUCJIOPOX KapGoHATA OTHOCHTEIBHO KHCIOPOHA BOJHI.
IOpn (Urey, 1947) teopeTmueckm paccumTal KOHCTAHTLI PaBHOBECHSA
o6MeHa HW30TOmOB KapGOHATOB ¢ BOJOM ANA HeCKOIBKAX TeMIOepaTyp
(eM. Tabm. 12).

B npupone nmpespamerme Ca(HCO,), B HepacTBopuMHii KapGoHaT
CaCOj; MoeT MPOMCXOAATL KAK HeoPTAHMYeCKIM IyTeM, BCJIeNCTBHE
OOTePH YIJAeKBCJIOTH, TaK W Yallle Ioj BANAHAEM O¥0oXHMAYECKUX
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mporneccoB. IIpu oroM He Bcerga oTiIOKeHHe NPOMCXOOAT B PABHO-
BECMU C_KHCIOPOAOM BOJH, XOTA B GOJBIIMHCTBE CJIyuaeB B HPUPOJO
UPOUCXOMUT HMMEHHO pPaBHOBECHOe ocakmenme. Hapymenwe papHO-
BeCHA MO’KeT MPOMCXOAUTh MJIH B ciaydae GoJBIION CKOpOCTH
OCaKAEHAA, HJIH B cJydZae Ouonorndeckoro ¢parmHOHMPOBAHHSA
BHYTpM oOpTranmsMa, oTJaraiomero kapGomat (cM. patee).

W3oronublii cocraB BONLI — BOAHLI (oR

Kax 60 mokazaHO B mpeAsgyliell riaBe, KoleGaHHA M30TOI-
HOT'O COCTaBa KUCIODOZA COBPEMEHHEIX HPHPOAHLIX BOJ BechMa 3Ha-
9UTEAbHE], 8 IPUYHHE], UX BEHI3BIBAIOMuUe, HOCTATOYHO PasHo0Gpa3HEHL.
BeaencTsue GonbIIOTO PAasinYMA B M30TONHOM COCTaBe MOPCKHX
W mpecHHBX BOJ IOHATHO, 9To KapGoHATLI, OTIOKNBINIHECS M3 STHX
IBYX THOOB IPUPOJHBIX BOI, TO/UKHEl Pa3JMIaTbCA MO U30TOMHOMY
COCTABY KHCJIOPOMA.

Jlaa u30TOOHOTO COCTaBa JI0GOTO KUCIOPOACOMNEpsKallero MuHepa-
Ja, OTIATalOMerocst M3 BONH, BeChbMa BayKHBIM YCIOBHEM HABJIHETCHA
ero cmoco6HOCTh K 0O6MEeHY ¢ KHCJIOPOHOM BOOH H CKOPOCTH, C KOTO-
poii JOCTHTaeTcss paBHOBecHoe pacmpegernenme 0% Memny Bopoi
‘M KMCJIOPOZCOgeDKAMUMHA COeQUHEHUAMA B pacTBope. B 3toM oTHO-
meEvE KapOoHATHI OKA3HIBAIOTCA B Hamboiee GIaroOpPHATHHX YCio-
BUAX IO CPaBHEHHIO, HaumpuMmep, ¢ cyibdaramm u docdatamm. Pacr-
BopuMHEe KapOoHaTHHE coefuHenms, m, B gactHoctu, Ca(HCOj),,
cHocoGHBL HOBOABHO OHICTPO OOMEHMBATBCA € KHCIOPOAOM BOJH.
Becbma cymiecTBeHHHIM YCHOBHEM HpPH OCAMKIEHHH MHUHEpaJa HBIA-
eTCA PaBHOBECHOCTb, KOTODAaA ompefeliAeTcH, C OJHOH CTOPOHE,
OHCTPOTOlI yCTaHOBJIEHWSA paBHOBecHs B pacTBope, a, C HApyroi,
MeIJIeHHOCTHI0 Lepexojla CoeUHEHNMH B HEPACTBOPHMOE COCTOAHHE.
[Ipu atmx ycroBmAX CoXPaHAETCA PABHOBECHOE COOTHOMIGHWE ¢ KHC-
JoponoM Boau. TakuM o6pasoM, KMCIOPON BOAEL, KOTOPHHA 3HATATE b~
HO mpeoGramaeT HAJ KOJHWIECTBOM KHCIOpPOOa MOHEpalla, MABJISAET-
¢A Kak OH «(poHOM», ONpeNeNAIINM H30TOUHBIH COCTAB BEIEJHB-
IMerocst TBEPAOTO COGAMHEHHWS, B MHATEPeCYHINeM Hac ciaydae Kapbo=
HaTa. ‘

«Boguriit $oH»— COCTAB M30TONOB KUCIOPOAA BOAH, O00YCIOBIEH-
HEIE BO3feHcTBUEM BCeX (AKTOPOB,— INOMHMO TeMIOepaTypH, ompe-
menser xommeutpammio O® B opramoremmmix KapGomatax. [loatomy
OpE ofHO# W Toii ke TeMmepaType, HO B Boje PasiANIHOTO COCTaBa —
suagenme O O® B opranoremEnx kKapbGoHaTax OGymeT pa3JIMIHHEM.
Haun6onee orderinBo BiamsEHMe BOgHOTO ¢oHA HA H3OTOMNHHIA COCTaB
KACAOPOJA CHeJeTHHX KapGOoHATOB MOPCKHX OPTaHAM3MOB CKa3hiBa-
erca B npubGpe;KHBIX 30HAX, B KOTOPHIX PE3KO Ha COCEJHAX yIacTKaX
3MeHAeTCA HM30TOMHBIM COCTAaB BOAH KAaK BCIEICTBAE HCHapeHHA,
TaK W B pe3y/dbTaTe MpATOKa peunnx Bojx. Jlaoin (Lloyd, 1960,1964)
Ha IpHUMepe coBpeMeHHBX MoocKkoB DiIopuacKoro 3aluBa mMoKasad,
49T0 M30TONHBIA COCTAB BOJH OTAEJBHHX YYaCTKOB 3aJHBA H COOT-
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Pexn m HeGombmEe 03epa B 0GiacTAX pasBATHA
TOYBEHHOr0 MOKPOBa M HENUHOH PaCTHTEILHOCTH

Huskme mwmporsr wnm Bricokde m@poTH HIR
HI3MEHHOCTH BHEICOKOTODBA

Bonsimime o3epa

Huskpme MIAPOTH HIHA Bricokme mmpoTH
HA3MEeHHOCTH HJIHA BBICOKOropnA

droput

Tepexonmasa oOCTaHOBKA: |

Boaspacrande oTdomeHma Cl3/CL

BoapacraEime IpHBHOCA yriepoaa

]
. S 6yXTh; FENBTH, 2CTyapuH
fa]
B
]
=
2 [
@ _ Bopia BHICOKOTOPHHX |
E | Mopcran oGeragOBKA i
& | paionoB, nAmIeHAkX
l 2 XomorHan Tennan PaCTATEJILHOCTH
BOTA BOJIA
«-—————— Bospacragne otHOmeHmA (18/016

®ur. 6. CxeMa, IOKA3LIBAIIIAA BaBMCHMOCTH OTHOIIEHMIi 0'%/0® 1 C!3/C!? B 'DAaKOBHHARX
MOJIJIIOCKOB OT ycinoBuii o6urauna. ITo Keiity, AHJepcoHy mu 3Jiixmepy (Kelih, Anderson,
Eichler, 1964, ¢nar. 7)

BeTCTBEHHO OOMTAIOMAX TaM MOJJIOCKOB 3aBHCAT oT 1) cMelleHWsA
BON B3aJMBa C BOJAMH OKeaHa, 2) WCHAPEHHA BOAH, J) BHECEHHA
TpecHHX Boj. Bl o6Hapy:&en peskmit KoHTpacT B oTHomennu O18/(16
Y MOJIIIOCKOB BHYTPEHHHX W BHEIIHHX YY94CTKOB 3alMBa IIPH OTCYT-
CTBUH TEeMIOEPATYpPHLIX PAa3JInaui.

Yerarosiaern BeroTopeie mameneHnda 00'® m oueHb peskume KoJle-
Gammsa smauenma OC® B paszimuHBX opTraHOTeHHHX KapGoHaTax
padosux son (Weber, 19676; Weber, Woodhead, 1969). Ilo Keiiry
m Ilaprepy (Keith, Parker, 1965), Bansawme TeMumepaTtyps Ha KOH-
neatpammio O'¥ B paxoBmHAX MOJIIOCKOB UPHOPERMH MacKHpY-
eTcsa BoamelicTBHeM Goyiee pHepruuHOTO Qarropa: KodeGaHHAME
BOOHOTO (oHA, 00YCIOBIEHHHIMA MHPONECCAMH WCOaPeHAA W OUpec-
HEHHAA.

Pesakoe pasnimume HM30TOMHOTO COCTaBa MOPCKAX M IPECHEIX BOJ
(cM. raaBy II), ecrectBemHO, OGYCIOBIHBAeT W CTONDH JKe DPe3KHUEe
pasamuns B 3Eagenuax 80'® ckemeTHBIX Kap6oHATOB MOPCKHX M KOH-
TAHEHTAJIBHHX OPTraEm3MoB. MoJaiocku, ofmTapmue B o3epax H
PeKax, XapPaKTePH3YWTCA PesKo BHpakeHHEM pedumiurom 18
B CaCO; mx pakoszr (jur. 6). Hax ycramosmum Heiit m gpyrame
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{Keith et al., 1964), oGeguenme O'® B moKMEBHIX M MOBEPXHOCTHBIX
BOAaX IOPH HepeXofe M3 YyMePEeHHHX B BHICOKME IMMPOTH (CM. paHee)
orpaskaerca um Ha oTHomeHmm O%/0 npecHoBOgHEX racTpoIlof,
H TeJenuuof.

CoenuanpHEIe HCCIeNOBaHHA XapakTepa Hakommenms O B pa-
KOBMHAX MOPEeCHOBOJHBIX MOJIIOCKOB OTCYTCTBYWOT. EcTh oCHOBa-
HHA HoJararb, 9TO MOMeT OHTh MOCTLTHYTO H30TOMHOE YpPaBHO-
BeMIMBaEHe ¢ Bomoil obmramma (Stuiver, 1970). Tax, mampmmep, B
paxoBuue Elliptio (ogHo m3 osep mrara HonHekTukryT) 8§ = —6,7%,0
mo ornomenulo k PDB, cpegnee amagenue § Bogst —7,5%y Do oTHO-
menu0 K SMOW; cpemuaa T 14° C, paccumTanHaA mo HOJYyIeHHEM
nmppaM, OaH3Ka K pealbHBIM B3HAYCHHAM. PaKOBHHBI pa3jIHMYHEIX
6pI0X0HOTMX W [BYCTBOPOK, POCIIHX B OJHOM MeCTe, IPOABIAKT
Jumb HeGonbmme KodieGamma B cogep:kammu 08, OrHomeHHme
01%/0'® B CaCOj, pakosun Amnicola limosa, Valvata fricarinata, Gy-
raulus parvus, Pisidium, Stagnicola emarginate, Physa, cobpaEEEX
B miojie 1968 r. B 03. I'ypon, msmensmnocs ammub 8 openenax 0,7% .
Konebarms vounentpaumit C'3 gud Tex sxe pakoBuH 4°/4, 9TO CBA3aHO
¢ Bo3delicTBHeM peakrruu ¢orocuHTe3a. Boobme comeprxanme C19,
mo CrpioBepy, HOABEep:KeHO BO3MeicTBAI0 (PAKTOPOB, He CBAZAHHBIX
¢ TeMIlepaTypo#l, B B3HAUATENHHO 0oJee IIHPOKUX DpefelNax, deM
comepsxamme O, Ilostomy copmepkamme C'* B mpecHOBOJHHX Kap-
GoHaTax, DO ero MHEHHMI0, MeHee LHPATOJHO B KadecTBe HAJEOKIH-
MaTHIeCKOTO MHAMKaTopa mo cpasHermow ¢ O,

Buonornyeckne 0coGeHHOCTH OPraHHA3IMOB

OTHomeHNMe H30TOUOB KHCIOPOAA CKEJIETHHX -KapOOHATOB pas-
JIMYHBIX OPTAaHM3MOB, NPUHANIEKAMMX OLHOMY OHWONEHO3Y,— Cle-
I0BATEJIbHO, OOHTAIOIMUX IPH OFHOM W TOU ’ke TeMIepaType W B Boje
OJHOTO W TOTO e H30TONHOI0 COCTaBa,— MOIKET GHITH DPa3imIHEIM.
Mano Toro, v omHO® m TOH 3Ke 0cO0M HEKOTODHX OPraHW3MOB 3Haue-
ame 860 MoskeT OBITH Pa3IMYHEIM B PA3AHYHEIX YaCTAX CKelera.
Ilourn BCe MoamioCKH, OpaxXmMONONH, CEepOYJIHIH, MHOTHe (opaMu-
audepn Hakamnmsalor O'8/01% B paBHOBecun ¢ oKpyskatomei Bonon. Ilo-
noGHOoe jKe OTHONIeHHe PeTHCTPUPYETCH W CUHXPOHHO O0CaXKJaeMEIM
xemoreHENM CaCQ4. 10 mpoBepero sxcuepumenTtaabHo. [lo 3ravernam
60 moaygaemeM mo CaCOj ckeleToB MHOTHX MOJIJIIOCKOB W JPYTHX
YVOOMAHYTHX TPYNIN, PAaCCINTAHHbE 3HATEHWA TeMmeparyp, KakK Opa-
BWJIO, COOTBETCTBYIOT [elicTBHTenbHo HaGmogaeMblM. OpHako upu
ompefeieHHHX YCIOBHAX M30TOMHOE paBHOBeCcHe MojieT OBITH Hapy-
mMeHo Aaske MoJunockamm (cM. masee). OTMedaoTes cIydam HepaB-
aoBecHoro maxomresusa O gopammemdepamu. Tax, mo [Hromaeccm
u apyram (Duplessy, Lalou, Vinot, 1970a), pakoBHHSE Pa3JIHYHHX
BHIOB NOHHHIX QopaMuandep omHoTo H Toro e nyHkTa CeBepHOi
ATIaHTHKY XapaKkTepH3YIOTCA PasHBEIM HM30TONHLIM COCTAaBOM KHUCJIO-
poma: y Uvigerina meditteranea 8§ = +4,16%,,, vy Cibicides pseudo-
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ungerianus -+ 3,40%,, y Quingueloculina sp. m Pyrgo sp.+ 3,24%.
PaccumranHble 3HaueHHMA «TeMIepaTyp» OO Pas3JIMYHEIM BUAAM H3Me-
Haworca or 4,4 mo 6,6°C, Torma Kak medcTBHTeNbHbE JOHHBE T
mecra cbopa 2,8—3,2° C. Hawronmemme O'® rapGoHaTaMH paKoBHH
dopamuandep He B paBHOBECHMH ¢ H30TOOHEIM COCT2BOM KHCJIODOZA
BO/IOH YHOOMSHYTHE HCCIefoBaTeNH OGDBACHAIOT DABINIHEIM TEMIIOM
dpaKMUOHHPOBAHAS H30TONOB KHCIOpPOAa B mpomecce MeraboiamaMma
pasaugHabiME BAgaMu ¢opammEAEp.

B CaCO; ckeneros xKopaJioB W BOZOPOCJIe# M30TONHOE PaBHO-
Becue o6mgHO BooOme He ycrapapiamBaerca (Keith, Weber, 1965).
Y HeKoTOpPHX KOPaJJIoB H30TONHOE PAaBHOBECHE He JOCTHATAeTCH BCeM-
cTBHe WX cHEMOHO3a ¢ OJHOKIETOYHHMH oprammsMmamu Zooxanthel-
lae, sogenmiomumu O, (Emiliani, 1955a).

: KanmeiaT HII0K0XAX pe3Ko oTImdaercA OT KapOGoHATOB MHOTHX
APYrHX OpPTaHH3MOB o0eqHeHHEM THKEJHMH M30TONAMH YTiIepoga w
Kaciopoda. Pasimumble yYacTKH CKelleTa HUIJIOKOUX (Hampumep,
HTIH M TAHOUDPh MOPCKUX esKeil) XapaKTepusyTCA Pa3dWIHBIMEH
koumentpammamMu O u C13 (ecm. raasy IV). Ilpomexoput dparmmo-
HEDOBAHHE H30TONOB B pe3yibTaTe KaKMX-TO ocoOeHHoCTeil Gmo-
JOTMHM OPraHM3MOB, MW, KAK OMIOYT 3apy0esKHEE aBTODPHI, BCJe[-
crBoe pmeiicrBust «vital effect’a». IlostomMy paccumTanHble 3HadeHHS
remuepaTyp mo 60 nriaokomAx, KAK IPaBUIIO, HE OTBEYAIOT PeaJbHEIM
teMmepaTypaM. OquaKo B HEKOTOPHX CIydasgX M HIJI0KO:KUe PopMu-
PVIOT H30TONHEIA COCTAB KMCJIOPOda B PABHOBECHH C BOJNOH o0MTAaHUA.
Hanpumep, Jlommnuennin u Toavarrm (Longinelli, Togliatti, 1962)
OIIpeIeN I II0 HEKOTOPHIM MOpcKuM exaM mobepexbs Huiodayun-
IeHIA TAKHe e 3HAYCHHUA TeMIEePATYyp, KAK W HO KABYIIHM COMECT-
HO ¢ MOPCKHMH €¥KaMH MOJIIJIIOCKAM.

OuesmuHo, xapakrep orHomerms O'8/0* (paBHoBecnoe mm He-
paBHoOBecHOE ¢ Bofodl cKelerHEIX Kap6OHATOB onpefleliAeTCA CaMBIMU
PAHHAME CTAWAMHA [pomecca Kalbnudmranam — oGpasoBaHmMA CKe-
mera.

H. M. Crpaxos (1951, crp. 66), cchmaacs Ha cBOgHYIO paboTy
[Ina (Pia, 1933), oTmeuaer, uTo f0 cHX HOp eme HesceH Xof {mamo-
JOTHIECKAX HPOMecCoB, IPABOAAMMAX K 06pa3zoBaHUI0 0DradOTeHHEIX
rapGouaTtoB. U HiHe, X0TA 3a NOCHeNHHE OECATHIETHH CIeJAHO
0YeHb MHOTOE€, [0 KOHI@ 3TOT MpPONecc He pacimudpoBaH.

Y MOJIIOCKOB ParoBHHA 00pa3yerca KJIeTKAMHA SOATENHA MAaHTHH
(Bevelander, Benzer, 1948; Bevelander, 1953; Waskowiak, 1962;
Wilbur, 1964; Yeasunora, 1969, u np.). Ilo Maitepy (Mayer, 1930)
m Po6eprcory (Robertson, 1941) B peaynnTare ceKpeTopHOil AeATEIb~
HOCTUH MAHTAYW BOSHHAKAKT KOIIOHMIH, M3 KOTOPHX KPHCTAJIA3YETCH
B Bufme riao6ya darepmr. Darepnt Kpaline GHCTPO MEPEeXoduT B apa-
roant. IlosroMy datepur 06BHYHG OTCYTCTBYeT B PaKOBHHaX B3poOC-
asix MoadiockoB. Ilo Besemaunepy m Bemaepy (1948), mantus o6pa-
3yeT BOJOKHHCTYI KOHXHOIMHOBYIO IJIEHKY, B KOTOPO# BO3HHKAIOT
MeJIKHe T'DaHYIH, cocroAmue u3 docdaTa KaJIbOUA. 3aTeM dTH TIpa-
HYJIH DAaCTYT ¥ OPeBPAaMIAIOTCA B NPH3MOYKHM KaJbIUTA, OKPY’KeHHEIe
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TOHKO# oprammieckoil mienkoii. Hax mporexaer mepexonm docdara
Kanpmusa B KapOoHat Kaabmua—HesacHo. Ilo muemmio Bememampgepa
n Densepa, B 9ToM mpomecce, NO-BHAWMOMY, pelNalomas PoJb HpPH-
Hapaexur QepMeHTaM. B Goaee mosgmedr pabore Beeemammep (1953)
TOBODHT 0 BOSHHKHOBEHHH MHOTOYHCIEHHEX KPHCTAJIOB KapGoHaTa
KaJpuug, HOo He (Qocdara Kalbmua BHYTPM TKaHM MaHTEM. Jleyr-
seitn u Backosmak (Leutwein, Waskowiak, 1962) ma ocmose Toro
darra, uro KoHmeHTpammum Mg, Sr um pAga APYrax 3IeMeHTOB pPesKo
Pa3N@IHE B apPATOHMTOBOM IEDPJIaMyTPOBOM ClI0€ M KaJbIHUTOBOM
NPA3MAaTHIECKOM ¢J0€ PAKOBAHE MUIAH, OTPALAIT BO3MOYKHOCTH
00pa3oBaEEA HA PpPaHHUX CTagHAX (QOPMEPOBAHUSA pPAKOBUHEL (a-
Teputa HIW amopdHoro rens. Kak y Mugam, Tax M y ApPYTEX MOPCKHAX
MONI0CKOB, mo JleyTBeliHy m BacKoBHaky, aparoHdT W KaJbIuT
paxoBmH 00pasyloTcHa cpasy B KpHCTAJIMYECKoidl dopme, Ges KaKoii-
ambo TPOMEKYTOYHOR CTamguu.

Ilonmmopdraa dopma KapGoHaTa KANBOEA CKelleTa, KAaK yCTaHOB-
JleHo -WcciaegoBaHMsAMH MHEOTHX aBropoB (Watabe, Wilbur, 1960;
Wilbur, 1964; Glimcher, 1960; Hare, 1963; Kitano, Hood, 1965;
Matheja, Degens, 1968 = mp.), ompemensercs XapaKTepoM OpPTaHH-
YeCKOH MaTpUIHL.

Hpaiine Ba)ter Bompoc 00 MCTOYHAKAX TeX BeMECTB, M3 KOTOPHX
dopmEpylOTCH KapboHathl cKeileroB. Ilociaemname Moryr oG6pasoBH-
BATBCA W3 PACTBOPEHHHIX B BOJeé KAK HEOPraHMYeCKMX, TAK W opTa-
HAYeCKHX BeMIeCTB; NpeaNmoJlaraeTcd, 9YTo YTJEKHCI0Ta, BHIIEJIA0-
masgcd mpd MeTabGolmgecKMX mPomeccax, HPOMCXOMAIUX B OpTapM3-
Me, ETPaeT CYMECTBEHHYI DPOJb B o0pasoBaHHM KapGoHaToB (John-
son et al., 1964).

PaBnosecuoe maxomienme O!® ycramaBimBaeTcd HA pPaHHEH cTa-
Iud akKyMmyuaanmum xapGomatoB. Ha s710# cragmu dopmmpyomuecs
OpHU3MEL M BOJIOKHZ KapOOHATOB He TaK INIOTHO «33aHAKOBAHED B Op-
TaHMYIECKYI0 MaTpHOy, KAk Ha HocheqylmuX cTagusax. Bce ato ofec-
neYnBaeT YCTaHOBJeHHE o0MeHa KHCJIOpPofa o0pasymomeroca Kap-
GomaTta u oxpymxaromeil Boasl. Comeprxanme O® kap6oHATOB, 0OYEBUHO,
Oyger pasaugEbM y opM, Y KOTOPHIX 3KCTpadalHajJbHAS MUIKOCTD
(KUIKOCTH, 3aNOJHAKDAA NPOCTPAHCTBO MEMMIY MaHTHEH M BHYT-
peHHell HOBepXHOCTHIO PAKOBHHEI) P AMO 0OMEHHBAETCA € OKPYHaIOMmen
BOJOM M y TeX, Y KOTOPHX momo0Horo oOMeHa meT. Pa3inuHEe yCJO0-
sag ofMeHa yCTAHABIMBAKTCA B IpeeiaXx OIHOU PAKOBHHBI IBY-
CTBOPKH HJA KapGoHATOB, OPMUDPYEMEX BCEH NOBEPXHOCTHIO MaH-
THH, M [JJIA KapOoHATOB, KOoTophle obpasyloTca KpaeMm MaHTHu. [loc-
JefHHe HAKAIIWBAKTCA B YCIOBAAX, OTBEYAKINUX PaBHOBECHbIM.

B rnaee IV mpumsemeHs gaHHHE 0 Ce30HHBIX H3MeHeHMAX 3Hade-
mua 60 B KadpmuTe sKTOCTpaKyMma rpebemxa Ceudpra. Kampour am-
HOCTPAKYMa XapaKTePH3YeTCHd HECKONbKO WMHEIM H30TONHLIM COCTa-
BoM. Ecau B Kambmure sKTocTpakyma 6 mamenserca ot 1,98 no
—2,00%,4 (4TO0 COOTBETCTBYET MBMEHEHHUAM PACCUMTAHHLIX 3HAYECHHMN
TeMuepaTypsl ot 5,8 mo 23,3°), To B CaCO; augocTpakyMa Toro ke
asx3zeMmaapa (cM. Taba. 11, ¢ur. 12) ronebarna & Gomee criakembi -—
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or +1,02 mo —0,16% . Ilomo6anie pasnmama MoHO 0GBACHATE Te, |
970 KalbIUT SKTOCTPAKYMa, BHJeNAeMbIH CKJIagKaMH Kpas MaHTHH,
HempepHBHO ¥ HEOOCPE[CTBeHHO KOHTAKTHPYET ¢ OKpY3Kalomel BoMoi,
910 ofecmednBaeT YCTaHOBIEHME PaBHOBECHOTO WM30TOIMHOTO oOMeHa,
Uro racaerca CaCO, snpgocTpakyma, o6pasyeMoro Bceid IOBEPXHOCTHI
MaHTAH B TNyOWHEe DAKOBHHEI, TO B 9TOM CJydae, IPH OTCYTCTBUE
upsaMoro o6MeHa ¢ BOJOM, M30TOOHOE PaBHOBecWe He YCTaHABIMBa-
" eTCA.

Keiit, Anpepcor m Jiixnep (Keith, Anderson and Eichler, 1964)
TaKjke PasfgelbHO oOpeNeAiln § BHYTPEHHEI0 W BHEUIHETO CJI0eB
HEKOTOPHX [BycTBopoK mobepesxmii Mekcuku u CIIA (amms opmn
SK3EMIIAP MUIUE HpoHcxonuT m3 I'yasonosa saampa). Ecam mpobwm
H3 BHYTPEHHETO W BHEIIHETo CJ0oeB OTOMpaJmch B COOTBETCTBAH CO
¢rammaMy HapacTaHHA, TO MONYUeHHEIE MMM NAHHEIE CBUIETEJLCTBY-
10T 0 ToM, aT0 ¥ Spondylus, Chama, Tivela, Ostrea sKTOCTPaKYM obef-
meH O mo cpaBHeHHIO ¢ dHmocTpakymoM. CiemoBaTelbHO, PACCUn-
TagHBIe TEeMOePATYPH [0 HeMy OYyAyT BhHIIe, JeM IO BHYTPEHHEMY
cioio. Buemmwmit cioit ctBopor Airina wm Mytilus, 00 X DaHHEIM,
HaobopoT, comepxuT Goapme O¥ mWo cpaBHEHWI0 ¢ BHYTPEHHHAM.
B sTOoM caywae paccYymTamHble TeMOEPATYPhl L0 BHYTPEHHEMY CJOI0
6yayT BHING, YeM II0 BHeIUHEMY, T. €. BHYTPH Tella MOJIIIOCKA TeM-
mepaTypa BHIIe TeMUepaTypsl OKpyatomeit cpensl. Dpaxmmonmpo-
BAHWE H30TONOB KHMCAOPOAA PABIMIHEIMU CJIOSAMHM PaKOBUHEL 3ape-
TucTpLpoBano my mckomaeMbsix nByctBopok (Tourtelot, Rye, 1969).
Hecomuenno, saaunresbHEag posib B HOABJIEHHHA Pasianauii § BHyTpeH-
Hero M BHEINHEro CJ0eB PAKOBAH ABYCTBOPOK IIPUWHANIEKHT Pa3ind-
HOH cTeleHu M30TOMHOro paBHOBecus, moctmraemoit CaCO, BayTpen-
Hero W BHEIIHETO CJI0eB co cpefoii obmranma. MsoTomumit cocras
KHCJIOPOJa BHYTPEHHEIO CJ0A He HAKANMIABAETCA B PABHOBECHH C
H30TONHBIM CcOCTaBoM Bombl. IlooTOMYy m aparonmt cBsAsku rpefemka
oboramen O'® (cm. tabx. 11, ¢ur. 12). Ilo ganmmm HeiiTa u ero xox-
aer (1964), cBaswu paxoBwu Osirea, Mytilus m Tivela Takme o6o-
ramers O'® mo cpaBHEHHIO ¢ OCTanbHOM paKoBmHOW. Hak MBI moJa-
raeM, HM30TONHHA COCTAB KHCIOPONA BJKTOCTPAKYMa BHAYATENHHO
mojinee (OO0 CPABHEHWIO C DHOOCTPAKYMOM) OTPaykaeT WM30TOUHEIH
coctaB Kmciaopoma okpyskamomeit Bogsl (Hafimun u gp., 1970; Cagwi-
xoBa m ap., 1971).

Veranosnenre M30TOMIIOT0 PAaBHOBECHAA KOHTPONHPYETCHA Xapak-
TepoM MeraGomudeckux mpomeccos: 80'® BHelmBero ciroa pPaKOBHHEH
rpefemxa B omnpefeleHHBe MOMEHTH NEPeCTaeT 3aBHCETh OT M30-
TOLHOTO COCTaBa KHCIOPOAA OKPYMKAWOMEeH BOXH. JTH MOMEHTHI pe-
TECTPHPYIOTCA 3HAYMTEIBHHM 00eIHEHAEM SKTOCTPAKYMa THAMKEIBIM
H30TONOM KHCJIOPOAA, 9TO NPUBOAUT K LONYYEHHUI HETOCTOBEPHO
BHICOKHX PACCIMTAHHHIX 3HadeHWH Temmepatypel (mpobm 9, 15, 20;
cMm. taba. 11, ¢ur. 12). 310 CBAMETENHCTBYET 0 HAPYIIEHUH H20TOII-
HOTO paBHOBecHa. Haxbnudnranusa (910 Beib Toxe MeTaboamgecKuir
mpollecc) 3aBHCHUT OT TeMIEepaTyphl, T. €. HoBHIIeRHe 1 yBenmuupaer
CKOPOCTh HMOHHOTO ofMeHa. ¥ HEKOTODHIX MHAAEI 06HI3BeCTBIEHHE
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Tabanma 10

JlanHble onpeneneHns cesoHALIX KoneGaHmit 8 018 u T B pakosmne Creno-
mytilus grayanus (Dunker).
9x3. Ni 103, fAAmoHckoe mope, 3anus Iletpa Bemmxoro

L(anf ql;lr?lgﬁﬁl),; 8, %00 Te, C I puMcTannA
1 -+0,5; 12,3 dettie NNy — IIPOGKI, OTOGPAHHEE W3 Y3-
9 40,3, 12,9 ;géagfgggﬁ HCYITHBIE — U3 MIMPOKAX KOJell
3 —+0,2; 13,5
4 +0,2, 13,6
5 +1 ,33 8,8
© 6 +1,6, 7,5
7 +90,3, 13,2
8 +2,6, 2,8
9 40,3, 13,1
10 +1,8, 6,7
11 +0,6, 11,7 Ne 11 — cpeanee ua MBYX OMNpenc;1eHMil
12 -+1,6, 7,1
13 0,4, 12,9
14 +2,3, 4,1
15 +9,3, 12,9
16 +1,7 6,9
17 +0,1, 14,0
18 +1,4, 8,4
19 —0,0, 14,7
20 +1,9, 6,2
21 +0,5, 12,0
22 +1.1, 9,9
23 0,0, 14,6
24 40,6, 11,7
25 —0,4, 16,7
26 —1,1 19,8 N: 26 — KOJIBIIO TIOBP@KIEHO, HOPMAIbHBIi
e poCT GBI HADY ! €’ .
27 —0,04 14,9 Konema Ni 27 u Ne 29, BepoATHO, 06pa3oBa-
NWCE B DasHBe CE30HBI (IBA -JIETa)
28 —0,0¢ 14,9 Koxbmo Ns 28 0UeHb yaKkoe (BO3MOMHA omiMG-
Ka npu orbope nmpods)
29 0,0, 14,6

PAaKOBHH NPOMCXOAUT NPH TEMIEPATypaXx MOUTH NPENENbHHIX [JIA
wusHeqeaTensnocTy Moimiwcka (Malone, Dodd, 1967). ‘Or Temma
napamuBauna CaCO; parkoBUHBI, BepOATHO, 3aBHCHT BEeJIHMYMHA OT-
Homenmsa O!/0® (cMm. ceegenma o pocte paxoeunn rpefemka Cradra
B raase IV). Hago momarath, 9T0 HpM QOCTH}REHHH OIPeeJIeHHOTO
TeMImepaTypHoro py6Geka y MOJIICKOB TeueHne OOMEHHBIX TPOIEC-
COB W Ipejkie BCEro HPOLEeCCH MAHXaHHA M BHIEIeHHA ITPOTEKAT
¢ HapymeHAmeM H30TONHOTO DPABHOBECHSM, CJOKHBIIETOCA Ipu Gojee

HE3KHX TeMIeparypax.
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TaGanma 11

Hanapme onpejeneHusn ce3oHHbIX koaeGannii § 018 m T 8 parkoBmme Chlamys
(Swiftopecten) swifti (Bernardi).
Ix3 Ne 69, Amorckoe mope, 3anxms Ilerpa Beamkoro

BuewmHnit cnot CTBODKH | BHyTpeHHRN ClO#i CTBOPKH
o pue iy |8 e T, °c ' o mpod * 5, Yoo T, °c
1 —1,0, 19,1 0 +112 9,6
2 15,0
3 —1,7 24,9 3 40,2 13,4
4 0,00 14,5
5 40,1 14,1
6 +0,3, 12,8 6 +0,9; - 10,3
7 +0,% 10,6 _
8 —0,8 18,0 8’ +0,7, 11,3
T 9 —2,00 23,3 9 40,2 13,3
10 —0,9, 18,5
1 +0,54 12,1
12 40,4, 12,4
13 +1,8 6,6 13 0,00 14,5
14 —0,7s 17,7 14" —157 +4-0,08 14,2
15 —2,4 25,0
16 40,6 11,8 16 41,02 10,0
17 +1,40 8,0 17 —0,1¢ 15,2
18 40,84 10,7 18 +0,8 11,0
19 —1,08 19,2 19’ 40,7, 11,5
20 —2,00 23,3
21 +0y26 '13,3 21/ _{._0,92 10,6
22 +1,7; 6,8 -
23 +1,9% 5,8 23’ +0,2, 13.3
24 +0,3s 13,1 24’ —25' 40,8, 40.9
25 40,95 10,3 ’
26 +1,57 7,6 26 -+0,05 © 14,3

* ITpoda Ni 0 — cBA3KA; MecTa 0T60pA mpod NNt 3'—28’ muwb TonorpagnuecKku oTBevaloT
y9acTtraM orfopa npob u3 BHEINHEro CJOA.

N3oTomEOEe paBHOBecHe HapymaeTca TaKiKe PN TOBPEemAeHMIX
paxoBunn. Tak, mo kapGomaTy kamdbmms, HaKOOJIIeHHOMY 9KTOCTpa-
kymom mupum ['pajiana memocpegcTBemHO mocie mospe;xaerua (uc-
KYCCTBEHHOTO HJW €CTECTBOHHOIO) DAKOBHHEL, WOJNYYeHH pe3KHe
ckadky B 3HadeHUAX 8O0 (cm. 1abn. 10). 1o sBreHme, -BePOATHO,
B M3BeCTHOU Mepe MO;KeT GHITH 06BACHEHO TeM, 94To HA «3aJeYNBaHTEH
moBpesxgenna mocrymaer CaCO, He ToabKO M3 BHemHelH cpemsl, Ho

YaCTHIHO TaKie MoOuim3yeTcs HAKOITeHHHE pamee PaKOBHHOMI
KapboHAT KalbIud.
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Boo6me roBops, POIb YOOMAHYTHIX ABYX MPOIECCOB BeChMa
BelKA B YCTAHOBJIEHHH M30TOUHOTO o0MeHa. Buimensemas opranms-
MaMmI yriaekmciaota obegHeHa m3oromamu O m C13 (Weber, 1967a,
1968). ¥V opraHuaMoB C XOpOIIO PAasBUTOH ABIXaTeNbHOH CHCTEMOI
(MonMIOCKM W [p.) OBICTPO [JOCTUTaeTCA M3OTONHOE PaBHOBECHE.
Y urioko:xux, obramalomux OPUMHTHBHONM AbXaTelAbHON cHCTeMOI,
merxme msotounl C1? m O zagmepsmBarrca. Itum Bebep obbacuser
BHAYMTENbHOE O0efHEeHNe THeNbMY M30TONIAMM YIJepofa u KHcIopo-
Ia crexeToB mraoKomux. [losroMy-To y Mopekux esxeit mrael — fga-
JTeKue OT HPOLeCCOB IHXAHMA — HAKANIMBAIOT KHCIOPOX B KOJH-
gecTBax, OJNM3KHX K HM30TONHOMY COCTaBY OKpY:kalomeill BOMH.

OcofeHHOCTH IKHU3HENEATENFHOCTH OPTaHU3MOB, KakK BHIHO, MO-
TyT CYWIECTBEHHO M3MEHATb M30TONHBE KOHIEHTPANUM B OPTaHOTEeH-
Arx KapGomatax. Dusmomorma meixamusa u APYTHX oOMEHHBIX TPO-
TMeccOB 'y OPraHMAMOB PAa3MHYHOTO CHCTEMATHYECKOTO WOJOMEHA
pasnmansl. CiaeqoBaTelbHO, Pa3jMYdMA H3OTONHOTO COCTaBa OPraHH-
4eCKAX KapOOHATOB HAXOAATCHA H IOJ TEHETHYECKHM KOHTPOJEM.
Opnako Heo6XomUMO HMeTh B BUAY, 9TO JIajKe YV OJHOTO U TOTO iKe
BHAA — 9BPHQAIHAJIBHOTO MO0 CBOEMY XapakTepy — Qu3uoJaoTH-
4ecKue OTOPABJGHHA NPOTEKawT PAa3IUIHO B 3aBHCHMOCTH OT YCJIO-
Buii o0WMTaHWA, W TO OTPAIKAETCA 11a W3OTOOHOM COCTABE RUCIODOJA
ckeneta. Tax, smadenma 60!°, moaydaemble Mo MumgmaM, 0OMTAOMUM
B IPWJINBHON 30HE, Pe3KO OTIMIHEL OT § MUgHii, He MoABEPTAIIMUMCSH
ocymKe. 3To ¥ NOHATHO, TAK Kak HapamUBasme HX PaKOBHH 0OCY-
mecTBIAeTcA pasauaao. HoHTakT ¢ Bo3gyxoM y ocobei, obutaomux
Ha OCyIIKe, pe3Ko W3MeHsAeT COCTaB WM30TONOB WX KapboHaToB (aT-
MocdepHbiii Kncropon 6orade usoromom O'® mpmmepuo Ha 2%)uT. 1.

Nuorga TpyaHO YCTAaHOBHUTEH, C YeM sKe CBS3AHBI PA3TNYNA HM30TON-
HOTO COCTaBa KHECJIOPOIA PA3AMIHBIX TPYIIN 0Pradn3MoB. Tak, u3BeCTHO,
9T0 TaCcTPOIOAH HEeCKOJAbKo oforamenit O® mo cpasHeRMIo ¢ cocy-
mecTBylomumu nedenmunonamu (Keith et al., 1964; Devereux, 1967a).
Bor ganmmnie Hefita m ero konier o6 m30TOmHOM cocTaBe TpPeX €000-
mecTB (8cp”/00):

T'acTpomonrt ITenennmogn
1 coo0mecTBO —2,16 —2,711
2 coobmecTBO —1,95 —2,40
3 coobmecTBO —0,72 —1,04

TlogoGHEbIE Pa3ANIUA MOKHO OOBACHHATH Da3NUIHRIME Ce30BHBIMH
HHTePBAJIAMM HADAIIHBAHHA DAKOBEHBI NPENCTABUTENEH STHX ABYX
kraccoB (Epstein, Lowenstam, 1953). Ho, Mosker GviTb, mpmumHa
B 0COGEHHOCTAX IKU3HENEATENHPHOCTH Tex M apyrux. Moxker GHTH
I eme ofHo (HpaBma, Majo BepoOsATHOE) OOLACHeHWe: KOHLEHTpalHA
O'® pasnmgHa B aPaTOHMTOBHX H KaJBIHTOBHX cKelerax. Ilep-
BHe, KaK H3BeCTHO, NPEeMMYMECTBEHHO XapaKTepHH  AJsA
TacTpomoy, & KaJbOATOBHE CKENEeTH ¥ CKeJeTH CMeIIaHHOTO cOCTaBa
B OCHOBHOM XapaKTepHBl AJA MeJEemAIos.
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Xapakrep HakommeHus O!® coBpeMeHHEIMM opraHusmMamu, o06-
JaganIdMi BHYTPEHHHM CKeJleToM (B 9YACTHOCTH, BHYTDPEHHEPaKo-
BUHHEIME TOJOBOHOTMMH MOJIIIOCKaMH), eIle IIOXo m3BecTeH. Ilo
MMEOMUMCs TAHHEIM, B pakoBmHe cemm: orHoluenme 08/0 $opmu-
pyerca B PaBHOBECHH C M30TONHEIM cocTtaBoM Kmcixopoma Bojgsl (Lo-
wenstam, Epstein, 1954).

MunepansHbiii M XuMHyecKwit cocTaE KapOOHATOB.
Opraamueckoe BellecTBO KapdoHaTom

IOpm u ero xoamern (Urey et al., 1951) He mCKII09a10T BO3MO3K-
Hoe BiuMAHMe Hd comep:xanme O8 B opramoremnrix kKapboHaTax ux
maHepanbHo#l dopmel. Ilo ux MHeHuIO, eJNo He CTONBKO B TOM, 4TO
MOSKET PpA3NHYATBCA WU3OTOOHEIA COCTAB KHCJIOPOJa CHHXPOHHHIX
KaJIbOUTA M aparoHmra (KAK OHM NOJAralT, OoHo0HBE pPa3IndInA
He MOI'yT GHITh 3HAYUTEIBHEIMU), a8 B TOM, YTO HPH HOATOTOBKE OPOGH
A AHAJIM3a aparOHMT MO’KeT HPeBPAIIATHCH B KAJABIUT M OPHU 3TOM
MO3KeT MaMeHATbeA 3dderT pakiuoHnpoBarua npu Beigenenun CO,
docdopHoit KucaoTOM *

Pasznuuus m3oTomHOTO cocTaBa KHUCIOPOXA KAJBIHTA M aparo-
HATA COCYINECTBYIOI(UX OPTaHM3MOB BEDOATHHI, HO, €CIH OHH U eCTh,
TO OYeHbh HeBeJWKH. Bblime GHIO BHICKABaHO HPEANOIOKEHHE O TOM,
970 HeKoTOpoe oforalieHue TAKETHIM M30TOIOM KMCIOPOAA TacTPo-
OON, 10 CPaBHEHHWIO ¢ OBYCTBOPKAMM, CBA33aHO C DA3THINAMH MH-
HePaJAbHOTO COCTABA DPAaKOBWH 3THX MOJIIOCKOB. OQHAKO 3TO mpeq-
moJosKeHne TpefyeT OpPOBEpKH.

Touno Tak ke KAJBINTOBEE HaPATOHUTOBEBIC CJIOM OFHOU M TOIf
e PAKOBUHHEl (HAIpUMep, ABYCTBOPKM) BPAX JH CYMECTBEHHO OTJIH-
9alTCA CBOMM H3OTOUHEIM cocTaBoM. Heiit m ero coasropm (Keith
et al., 1964) me Hamutm Kakoi-Im00 3aBUCHUMOCTH MEKIY MUHEPAJb-
HORX ¢opMmoil (aparoHHUT M KAJABIUT) CJHOEB DPAKOBAHHE JBYCTBOPOK
H XapakTepHBIM Iiaa HuX coctaBoM u3otomoB O m C. Jlmmb B aparo-
guToBOl cBaAske 608 B cpelHeM Ha 0,5%0, a 6C13 ma 1,0%,, BEIIDEe CO-
OTBETCTBYIOIIMX 3HaYeHU# & KalIbIUTOBOTO H apParOHATOBOTO CJIOEB.
Exma yaosumsie pasnuaus sHadenuit §0® nus nepramyrposoro (apa-
TOHUTOBOIO) W TPHU3MATHYECKOTO (KAJBIUTOBOTO) CJIOA PAKOBHHEI
Haliotis, BLIpaIquBaeMBIX B TePMOCTATHEIX BaHHAX, GBI oGHapyse-
Hbl Jumreiinom m ap. (Epstein et al., 1953). Ilo HeckoJBKEM 3K-
3eMILIAPAM 3TOr0 MOJLIIOCKA OBIIM IOJIYYeHHl CleAyiONNe 3Ha4eHUa O
B %y (mepBas mudpa — ocpemHeHHBE 3HAYEHHA HECKOIBKHX OIpe-
JeJeHui NI apaTOHUTOBOTO CJIOM, BTOpas qudpa — To ke JJId Kallb-
UUTOBOTO CJOs; AaHHHEE B3ATH U3 Tabl. 7 HAa3BAHHEIX aBTOPOB):
9K3. N& 9 — 1,50 m —1,49; 3x3. Ne 10 — 1,60 w —1,34; 3k3. Ne 11 —
1,58 u —1,12; sx3. Ne 13 — 1,74 u —1,46. Takum obpasom, 8 apa-
TOHUTOBOrO CJOSA HECKOJBKO MeHblle 6 KaJbUTOBOrO CJIoA, T. €.
B aparouute §O'® He3HAYATENBHO MeHBINE, UeM B KaJbIUTE.

* Bomee mofpo6HO 06 aroM cM. moppaspen «Kpurepmu npuromHocTH MaTtepuaia
IUIA NajeoTeMIlepaTypHELX ONpeeNieHnily rIaBH V.
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Hexona m3 TeopeTMUeCKHX PacueTOB, OCHOBHIBAIOMNXCA Ha TOM,
9T0 BHYTpPeHHAA dacrora Koxebammil mona CO; B pemerkax aparo-
HATA M KaJbIUTA Pa3AUIHA, MOYKHO OKHJATh OYeHb He3HAINTeNb-
HOro (HAa HECKOJIBKO JIeCATHIX °/go) 0GOTAIMEHMA aPAaTOHMTA TAMKEIHIM
M30TOIOM KHCIOpOJa IO cpaBHeHMI0 ¢ waiabmuroM (Tarutani et
al., 1969; Rubinson, Clayton, 1969). Neiictsurensuo, Tapyramm
¥ Ipyrme B Ipolecce JaGopaToOPHOTO OCaKNEeHUS aparoHHWTAa W Kallb-
nuTa ®m3 pacTBopa GmkapGomata kadepmuma npm 25° G ycraHoBmid,
u9ro mepBHi comepsxuT Ha 0,6%y, O Gonbme, gem BTopoii. CiexoBa-
TeIBbHO, COOTHOINeHHMe KoHNeHTpamuii O¥ B HeopraHoreHEHoH mape
aparoHuUT — KaasuuT ob6paTHa woHmentpauuaM O® B 3TUX He MUHE-
palax, HAKOIJIEHHBIX OpPTaHH3MaMH.

Tapyragum u gpyrume mog4epKuBaioT Hajdwdne PPaKIUOHUPOBAHUA
0% HeopraHoTeHHOU TWapod ApPAaroHAT — KAJbIUT (YTO COBHOANAET ¢
TEOPEeTAYECKUMH IPEICTABICHHAMH) M INDAKTUIECKHA HOJHOE OTCYT-
cTBHe NOm00HOTO (pPaKIUMOHMPOBAHHA OPTaHOTeHHOU mapo#t apa-
TOHHAT = KaJbUuT. Ilo MX MHGHWIO, IPHIHHEL DTOTO Pa3lIudua HeACHH,
HO BO3MOKHH nn6o BoszeiicTBma «vital effect’a» ma dpakmmoEmpoBa-
HHEe NPH HAKOIJIEHHMH OPTraHOTeHHOTO aparoHWTa, Jm6G0 pasamdHoe
HOoBefeHUMEe KalbOUTa M AParOHHTA B IpoIecce NOATOTOBKH KPo0
IIA aHaAl@3a.

Hamu nccaemoBanma momreeps;kmaoT maHAbe Heidita u ero KoJi-
IeTr 0 HeKOTOpoM oforamleHHMH TAKEJBIM WM30TOIOM KHCJIOPOAa
aparOHMWTOBON CBA3SKH [BYCTBODOK.

WNccnemoBauna M30TONHOTO CcOCTaBa KucJopoma pakxosuH Chla-
mys (Swiftopecten) swifti (Bernardi) u Crenomytilus grayanus (Dunker)
BHIABUJIM 3aMeTHble pasiududa Me:ny O BHyTpeHHero u 6 BHeINHEro
cios. Jlaumsie o rpebeumixe Cemdra yie mpusomgmimch Ha cTp. 43
(cM. rarske raaBy 1V). Ilo BHyTpeHHEMY €00 PAKOBMHE 3T0H $0oPMEL
noJydeHsl 3HAAUTENbHO 6Gollee y3Kue Korefanusa O MmO CPABHEHUIO
¢ § BHemnero ciaosa. Hak sugocTpakyM, Tak M DKTOCTPaKyM rpebeinka
ofpasoBaHsl KambiuToM. MpB moJaraeM, d9TO H30TONHBIA COCTaB
KACJIOPOJa BHYTPEHHEro cJod He HAKaNJWBAeTCA B PaBHOBECHH C
M30TOOHHM COCTABOM KMCIOPOXA BOABI M, CIeIOBAaTeIbHO, He ABIA-
€TCA (TEMIEPATYPHON 3aINChHIO».

Y mupunm I'paitama, naoGopor, mo BHYTPeHHEMY CJIOK HOJAYIEHH
foee 3maumTeNbHEIe KojdeGaHmsa maoromHoro cocrapa (oT —0,31%
mo —2,99%), 9em mo BHemHeMmy coGoio (o1 —0,58° o —+0,82%,).
Ho 'y aroit dopMel BHeImHMH cI0oif PAKOBUHBI KaJbIUTOBHIA, a BHYT-
pPeHHHII — aparoHUTOBHIH.

Keiit, Aupepcon um Jiixamep (Keith et al., 1964, tabu. 2, ctp.
1775—76) omyGnuroBamu mamubie onpegeienusa OO!® BHemHero u
BHYTPeHHEro cJioeB pakoBUH Osirea (BCA paKOBHMHA KaJlbIHMTOBaf),
Tivela (Bcst pawnoBuma aparouwmtoBas), Chama, Spondylus, Atrina
n Mytilus (paxoBuHLI cMemaHEHOTO cocTaBa). Oxasajoch, 49ro y
Atrina u Mytilus BHelIHH KaJBIUTOBHK CJIO#A COmep:KUT 6GoJbINE
O3, ueM BHYTPEGHHHH aparoHMTOBHIA., ¥ OCTAJBHBIX YeThIpeX POIOB
BHEIIHH cioit (kambuurosnii y Spondylus, Chama, Ostrea, aparo-
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HUTOBHE y Tivela) ofemgHeH TsAKeJBIM M30TONOM KHCJIOpoJa IO cCpaB-
HeHHUIO ¢ BHYTPEHHUM CJjioeM (KaJlbLUTOBLIM ¥ Ostrea M aparOHNTOBEIM
Y .OCTaJbHBIX).

Targum o06pasoM, TPUHIUONAJIBHO BO3MOKHBI {BA CIAydas pacupe-
IelleHUA W30TONOB KHUCIOPOa MesKIy BHEIIHMM M BHYTPDOHHUM CJIOAMHA
PaKkoBHWH IByCTBOpPOK: 1) BHelunuii cioil o6oramen O'® mo cpaBHeHHIO
¢ BHyYTpPeHHHM u 2) BHemmU# caoi obemuern O'® no cpaBHeHHIO ¢
BHYTpeHHAM ciioeM. [Ipm sToM, ecim m cymiecTByeT Kakasg-nm0o 3a-
BUCEMOCTh KoHNeHTpamum O or mumepanbHoil dopmer KapboHaTa
cJ0€B, TO OHAa MacKHPYeTcs 3HAYUTeNbHO Gojiee DHEPTWIHEIM BO3el-
cTBHeM 6HoJOrMYecKoro $akTopa, OPUBOAAMEIr0 K TOMY, 4TO IpPAak-
traecku O'® He CBA3LIBaeTCH HpeMMYINECTBEHHO ¢ TOH WJIM WHOH HO-
aumopdHoit pastocthio CaCO,. PaBHOBecHO ¢ M30TOIHEM COCTABOM
BOIbl HAaKaIIMBaeTCH, odepuiHo, Juinb O'® BHemmHero cioA paxkoBm-
Hbl JBYCTBOPOK.

PaGuuson u Kaeirron (Rubinson, Clayton, 1969) npu sxcnepumeH-
TAObHOM OCaKIeHuu aparonura uw raiabimra npu T 25° C oTkpsutH,
gro 6C!® aparonura Ha 1,8/, Borme 8C1% kanpmura. Ilo ux MHeHHI,
oboramenme xak O (ma 0,6°%,), Tax u C3 (ma 1,8%y) B HeopraHo-
TeHHOM aparoHHTe 1O CPABHEHHI) C HEOPraHOTEHHBIM KaJBIUTOM
o 06HO TOMY, KoTopoe 650 onucano HefitToM m ero KoJaneraMu HJs
apaToOHMTA CBA3KM JBYCTOPOK IO CPaBHEHHI0 ¢ KapOoHataMu Kajb-
muA ocTaxbHON paxopuHnl (Ha 0,9%g, maa O u ua 1,0%, naa C19),
9T0 HO3BOJIAET HPEANoJaraTh JOMHHMPYIOUYIO pPojiib B oGoux mpo-
meccax (aKTOpPOB PaBHOBECHUA.

Bebep u Bynxsn (Weber, Woodhead, 1969) na ogHom w3 ywact-
KoB Boxrioro GapbepHoro puga ABCTpajud YCTAHOBUIU CYIIECTBO-
BaHpe YeTKOM 3aBUCUMOCTH Me;KIy MHHEpaJoTHed M WM30TOIMHBM
COCTaBOM YIiepoma: deM OOJbINe aparoHHTA, TeM BEIIe 3HAYCHHE
6C!3. Ha BepMymckux ocTpoBaX JIaryHHHE OCAAKH (B 3HAYATEIbHOMN
Mepe CJOM{eHHEIe OCTATKaMH BOjlopocieli) OGoraue aparoHHTOM MO
cpaBHeHmi0 ¢ pudaMm U cooTBeTcTBeHHO oboramentr C13 m O18
0 cpaBHEHHIO ¢ pndoBHMH KapGoHaTamu; 3T0 MOKeT GHITh TPHAIH-
CaHO KaK pAa3IN4MAM OTHOINEHHMA aparoHHT/KaldbIMT, TaK M pas-
JUIAAM M30TOOHOTO cocTaBa pHUPOBHIX M JIAaTYHHHX KapGoHaToB
(Weber, 19676). Kak BugHo, B mpHBeNeHHHIX HpHMepax KoieGaHus
H30TOLHOTO COCTaBa 0O0YCJHOBJAEGHH He co0CTBeHHO MuuHepasoruei
Kap6oHATOB, a DPAa3IMYUAMM B YCJIOBHAX HAKOIIEHHA KapGoHATOB
M PasanIAAMU OHOJIOTHIECKNX 0COGEHHOCTEH OPraHMm3MoB.

CBsA3b HMB0TONHOTO COCTAaBa KUCIOPOZA OPraHoTeHHHX KapGoHa-
TOB ¢ KOHIEHTPAOWSIMH MAarHMA M CTPOHOHA ele ILIOX0 HM3ydeHa.
WN3BecTHO, 9YTO HAOpPaBIEHHOCTh H3MeHeHWA oTHomeHus (18/016
¥ cojepykaHHe MarHuA (a O HEKOTOPHM JAaHHEM M CTPOHUHA) OOA-
HaKoBa ¢ M3MeHeHMAMH Temmneparypwl. Ilo mabaromenusam Heitta n
BeGepa (Keith, Weber, 1965), B ckeierax KopaiioB M BOmOpOCIHei
copepsKaHue CTPOHIMSA M Mardus KOHTPOJNHPYETCH INIaBHHM o6Gpasom
CKeJleTHOH MUHepaJorueidl M He NPOABIACTCA KOPPEJANHUsS ¢ M30TOI-
uuiM cocraBoM O m C.

50



B ymomummaBmieiica Bellie MHTepecHOU ctathe TapyTauum m Apyrmx
(Tarutani et al., 1969) coofmarorca pesyibTaTeH oONpeHeJeHAA
KoameHTpanun O B Kajdpourax pasNAYHON CTENEHA MATHESHALb-
HocTHE. OKa3aI0Ch, 9T0 KOHIOEHTPALMSA THKENOTO W30TOHNA KHCJIOPOoAa
BO3paCTaer ¢ yBeJIMIeHNEeM CONED/KAaHUA MaTHUA: Ha KayKIu# Mox. %
MgCO,; B ranpmute koumertrpamma O'® ypemxmumsaerca uHa 0,06%/y.

Ilorka eme He BHICHEHA 3aBECHMOCTH M30TOIHOTO COCTABA KHCJIO-
Poza OT OpPTaEEYECKON OCHOBH CKeJeTHHX Kap6Gonaros. Oprammdec-
Kafd MaTpHOaA OIpefeNseT HaKOMJIeHHe TOH MIW HHOE moiamMopdHOH
pasHocTH ckexeTHoTo CaCOj;. Ecam B nanbmeiimem Gymer o6HApykeHO
CymecTBeHHOE ()PaKIAOHMPOBAHEE HM30TONIOB KHCIODOJA 3TEMM Das-
HOCTAMH, TO TeM caMbIM 0yZer JOKasaHO, TAK CKasaTh, MepPBAYHOE BO3-
meficTBAe OPTaHMYECKOW MaTpUOW Ha Hawomaenme O, OuesugHo,
opraEmdecKas OCHOBA, KpPOMe TOI0, MOJKeT ClemylmuMm o0pasom
Bo3feficTBoBaTh Ha ortHomerHme O/0!%: 1) oprammweckas mnaeHKa
Ha OpW3MaX H BOJOKHAX Kap6oHATOB IPeNATCTBYeT HMX KOHTAKTY
¢ OKpYy’KaloImeil Bo#oi#, clefoBaTelIbHO, OT XapaKTepa 3TOH HJEHKH,
BpeMeHH ee HOABICHHA 3aBHCHT TeYeHHEe M30TOIMHOT'0 o0MeHa KHCJIO-
pona-BOgH W KapboHaTa; 2) oprammdYecKoe BellecTBO meiicTByer dep-
MeHTaTHBHO; 3) OpPraHMIeCKOe BEMmECTBO IPENATCTBYET PACTBOPEHHIO
ye oGpazoBaBImuXcAa KapOoOHATOB.

N30TOMHBINN COCTAB KUCJIOPOJA
OOCDATOB CKEJIETOB COBPEMEHHBIX OPIAHH3MOB

N3 ppyrux opramoreHHHX KHCIODPOACOMEPKAMAX COeNUMHeHNH
noMuMO KapOoHATOB, PaBHOBECHOE M30TONHOE OTHOINEHHE KHCIOPOHA
MOKeT HAKaOmiIuBaThesa (ocdaTaMl CKeJIeTOB COBPEMEHHHEIX MOPCKHX
6ecI03BOHOYHEIX .

®ocdarsr 06maga0T Malol cocoOGHOCTHI0 0GMEHHBATH CBOH KHCIO
pox ¢ Bogoi (Bpomernit u Cymmma, 1953; Teiic u ap., 1958). Opuaro
oOIIUPHEIME HCCIegoBaHNAME OunoxuMmKoB, ocobernHo Koon (Cohn,
1953, 1958, 1964), Obuio mora3zaHO, 4TO OOMEH MOJKeT IPOUCXOTHTH
npu depMeHTATHBHOM BozfeiictBun. Jlomkuuenntu (Longinelli, 1965,
1966) ycranopmi, 9T0 KHcIOpPon dochaToB MHOTHUX COBPEMEHHBIX Op-
TaHU3MOB (HTJIOKOKMX, MOJJIIOCKOB, OpaX®WoONOX M JAP.) HaKamJIUBa-
eTcA B paBHOBecHH ¢ Kmexopogom Bomel m 00 docdaros saBucmr
or T. 9ToT BHIBOJ CHEJAH MM HA OCHOBAHMH CPABHEHWA W30TOIHOTO
cocTaBa Kuciiopoga ¢ocdaroB ¢ cocTaBOM KHCJIOpoga KapGoHaTOB,
Bra0vaomux oTH docharsi. Hamoca smawenma 80 (CO3) ma op-
mnHaty, a 60 (PO;j’) na abGemuecy, JlomxuHeaan moayumsi mps-
MOJMHEAHYI0 3aBUCHUMOCTH MEKIY 9TUMH S3HAYeHHAMH. BMmecre ¢
teM Jlommarennun u Copgu (Longinelli, Sordi, 1966) mamnwu, gro
He BCe OpraHoTeHHble (ocdaTh OTKIAOHIBAIOT CBOW KHCIODON B paB-
HOBECHH C KHCJOPOJAOM BOAH. K TaKkuM HCKIIOIEHMAM OTHOCATCH
docdatsr cremeroB Crustacea.

51



BBIBO/IbI

1. Hasa xampoit ¢unoreHeTHYeCKOX TPyHNBl OPraHU3MOB Xapak
TepHa omnpefdeieHHas ¢dopMa cKeleTHHX KapbomatoB: nubo aparo”
HAT, THGO KaAbiuT, Ju60o mXx coueranme. Ha obmeM ¢ome meiicTBHA
PHIOTeHeTHIECKOTO KOHTPOJA B pacOpefeleHUH OCHOBHBIX HOJH-
Mopdurix pasHocreit CaCO; mposBasercs BiausHme W APYTHX Qak-
TOPOB: TeMIEPATYPH H COJEHOCTH BOXGI OOUTAHUA WU T. H.

2. Comep:xamnMe MarHMA M CTPOHIMA B CKeJeTHHX KapOoHaTax
3aBHCHT OT: a) MmHepajoruum mochenuux (Mg cBsasbiBaeTcs I'TaBHHM
ofpasoM ¢ KaabOuTOM, a Sr — ¢ aparoHuToM); 6) ypoBHA ¢uiore-
HETHIeCKOTO PA3BUTHA OPTAHU3MOB (4eM BbIIIe OPraHm30BaHE GOPMH,
TEM, KaR OpaBuilo, MeHbime Mg w Sr KOHIEHTPHPYeTCA B HX CHelle-
Tax); B) darropoB BHemrHe#l cpemnl (o0meil COJEHOCTH BOAH, KOH-
meHTPanu| B Hell 3THX 2JeMeHTOB, Temmeparypsl Bogs). CymecTBeH-
HOe Bo3feiicTBue na akkymyasnuio Mg u Sr B crenerunx KapboHaTax
OKA3HIBAIOT PUBMOTIOrnIecKue 0cOGeHHOCTH 0PraHN3MOB (B IaCTHOCTH,
TeMII HAPAI[HBAHUS CKeJETOB).

3. Tar Kak oTHolNeHWE apArOHUT/KAJBIUT, & TaK)Ke pacIpeme-
JleHVe MaTHUA M CTPOHIIN A B OPTaHOTeHHBIX Kap6GoHaTax HaXomATCA IOJ
COBMECTHHIM KOHTPOJeM MHOTHX OHOBPEMeHHO JeCTBYI0MUX PaKTOPOB,
YacTOo TPYAHO BHIIENUTDH CTeHeHb BO3HEHCTBUS TOTO WJIU MHOTO PaKTo-
pa B mpomeccax CTAHOBJIGHMA MUHepPaJbHOK CyOcTaHmMM CKeJeTa
7 -POPMUDOBAHAA €€ XUMHYeCKOTO COCTaBa.

4. Copmepsranue O B CaCO, oprasorennsix Kap6oHATOB KOHTDO-
JIUDPYeTCA COBMECTHEIM [NeWCTBMEM CJIENYIOMAX OCHOBHHEIX (aKTOPOB:
a) TeMnepaTypH cpelbi 0OMTAHHA OPraHU3MOB (9eM HUKe TeMuepaTy-
pa Bogwl, TeM BHIle KoRmeurpanus O'%); 6) cocraBa W30TOOB KUCITO-
poAa BOABI, KOTODHI 0 WpefensieTcsAd Bo3feificTBWMeM BceX NPHYMH, IO-
MHMO TeMIepaTypHI, T.e. BoaHOTo (oHa; B) Omolormdeckux ocobeH-
HOCTeHl OpraHm3MOB (OQHH OPTraHH3MH HAKAaILIUBAKOT OTHOIIEHME
018/ B papHOBeCUM ¢ H30TONMHHEIM COCTAaBOM KHCIOPOAA BOILI 0O0H-
TaHWA, TOT[A KaK y APYTHX 9TO OTHOIIeHWE HADPYINAeTCH BCJEACTBHE
Pa3IMIHEIX MeTaboJUIeCKAX NPOUeCCOB). 3aBUCHMOCTH COJEPIKAHUA
0% B ckeneTHEHX KapGoHATAX OT WX MHHEPAJILHOTO M XHMHYIECKOIO
cocTaBa M3ydUeHa eme HemocTaTogno. OgHako ymee ceiiuac, TO-BUIH-
MOMY, MO’KHO TOBODHTH O OPAKTHYIECKH He3HAunTeNbHOM sipderTe
¢pakquonnposarua O'® opraHoreHHO# mapoil aparoHAT — KaJbIUT,
OpraHOTeHHOE BeIECTBO CKENEeTHHIX 06pa3oBaHUil, 0YEBULHO, MOKET
pasnamIHEIM 00pasoM BAMATH HA (OPMHPOBAHWE H30TONHOIO COCTABA
KHCJIOPOAAa CKeleToB (3aTPYRHATH W30TONHEIA 00MeH, NeHcTBOBATH
depmenraTuBHO, mnpegoxpauars CaCO, ot pacrBopenus).

5. 3aBucHMOCTh MHHepaJbHOH (OPMBI, COJepMaHHA MATHWA o
CTDOHIMs, BeauuHB orHomeHusa O18/0'% cresernnx xapGoHaTOB
0T MHOTMX IeDeMeHHEIX OCJIO/KHAeT HHTEPHOPEeTAIluio I0JYIaeMbIX
papEpix. Tak, ocobeHHO HWHTepecylommii Hac B HacTosamel pabore
mapaMeTp (H3UMKO-TeorpaguuecKmX YeJioBHE Mopel — TeMmeparypa
BOJIBI — [flajleKo He BCerj[a NPAMOJIHUHEHHO CKAa3HBAETCH HAa KOHIEH-
TPAUWAX MarHusa M 3Hagenmax 608,



TnaBsa ueTrBepTan

PACIIN®POBKA HEKOTOPbLIX OCOBEHHOCTEN
BUOJIOI'M COBPEMEHHBIX OPTAHU3MOB

IO M30TOIMHOMY COCTABY RHCJIOPOJA

NX CHREJIETOB

BBOTHBIE 3AMEYAHUA

Uaygenne pacmpemenenusa O B xKapGoHatax CKeJIeTOB COBpPeMeH-
HHIX OPraHUM3MOB MOJKET NPEeAO0CTABATH OHOJOTY IeHHYH mHPOpPMAa-
ouio 00 0co0eHHOCTAX Da3BHTHA 3THX opraHmaMoB. Tar kak comep-
manme O'® B cKedeTHHX KapGoHaTaX BaBHCHT OT TeMIepPaTypH
o6HTaHNA JKABOTHOTO, TO €CTeCTBEHHO CYHMTATh, YTO B OHTOTEHe3e
CKelleTOB JOJKHEI OHITH 3amedaTieHbl Ce30HHBe KoJeGaHWmA H30TOI-
HOTO. cOCTaBa Kuciaopona. [leficTBuTe bHO, mOomoOHEIe KosebaHma 3Ha-
geaua 80'® B CKeJETHHIX 0CTATKAX PANA OPTraHA3MOB PETHCTPHPYIOTCS
¢ 60abIIOH TOYHOCTHIO, YTO IIO3BOJIAET OIPEHEJINTH CEe30HHBIE TeMIe-
PaTypH Hapam@BaHHA CKeJeTHHX KapGomaToB. B mepsom paspene
HACTOAMEH IJIaBH M3J0KeHBl Pe3yJbTATH H3YICHHA H30TOIHOLO CO-
CTaBa KHCJOPOJAa B PAKOBUHAX [BYCTBOPYATHIX MOJIICKOB. BEAB-
NeHHble HeKoTopHe ocobemnoctn maMeHenus 8O'® B zaBHCMMOCTH OT
TeMIepaTypH, IMO-BHAMMOMY, XapaKTepHb M NIA PANa APYTHX TPYII
OpPraHH3MOB.

Ecnin ycraHoBien ce3oHHHH a2@deKT B HapauBaHAA CKeJEeTHLIX
KapGoHATOB, TO, OYEBHHO, T€M CaMbIM MOXHO IOJOATH K ONpeleIeHII0
OPOMOJIKATEIbHOCTH KU3HE ;KUBOTHOTO. [lout! Bee ;KMBOTHBIE HA pPas-
JIAYHEIX CTafHAX CBOEr0 PA3BUTHA HYMAINAIOTCH B PA3IUYHHIX TeMIe-
parypax. ClemoBaTelbHO, B KapOoHATE KAJbINA MX CKEJIETOB J0JKHO
GeTh 3aHKCHpPOBAHO M3MEHEHHMe M30TOIHOIO COCTaBa KHCJIOpPOa B.
3aBHCHMOCTH OT cTaguili pasBuTHsA. Bo BTOpoM pasmese I'IaBH HOKa-
3aHBl BO3MOJKHOCTH H30TONHOTO METOHA IPH ONpefeleHHH BO3pacTa o
0co0eHBOCTel OHTOTEHMM HEKOTOPHX MOINIOCKOB, KOTODHIe HHHIMM
MeTOJaMH WKCCJeTOBAHAA BHABIEHH OBITH HE MOTYT.

B raase I1I 6rito moxasauno, aro y psaga 0eCHO3BOHOYHHIX (HANPH-
Mep, Y WTJIOKOKUX) COCTAB M30TOMOB KHCIOPOJA UX CKEJIETOB HOITH
He 3aBHCHT OT YCJOBHU BHeImHeld cpennl (B TOM 9YHCJIE M OT TeMIepa-
TypH), Torma Kak orHomenue O'8/01® xapGorarta Kaubius CKeTeTHHIX
ofpasoBaHUil IPYTUX OPraHU3MOB (HAHpPUMepP, PAKOBHH MOJIIIOCKOB)
KOHTPOJNMPYETCA TIaBHHM o6Gpasom Temmeparypoii. CienoBaTelbho,
OlHM OpraHM3Msl He HakKamnwBaloT (08 B paBHOBecwH ¢ OKpYyKalomeit
cpegoit, a y apyrux orHomenne O8/0® ypaBHOoBemeHO ¢ HBOTONHLIM
cocTaBoM BOOEl obuTaHuda. BosHmKaer BoOmpoc: a HeNb3A JH HCHONb-
30BaTh W30TONHBEIA COCTAaB KHCIOPOJA CKeJNeTHBX KapGoHaToB
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B KagecTBe TAKCOHOMUYECKOTO MOKAasaTedsA? JTOT BOIPOC PACCMOTDEH
B OOCJefHeM pasjeie IJaBHL.

Cnegyer orMmerntb, ato otHomeHHe O1%/01% Moker GHTH HCHOOJIB-
B0BAHO HE TOJBKO LPH M3y4eHHAN OMOJOTMYECKHX OGDBEKTOB. 3akKo-
HOMEDHOCTE W3MEHEHUS 3TOr0 OTHOIIEEWA MOTYT OKa3aTh IOMOMp
IOPE HMCCHEeNOBAaHME BONHHEIX MACC, OPA W3YYEHUM MOPCKHX TedeHHH
ar.n ur. .0 Ilo §0¥MoxHEO B pAfe clyuaeB ONpeeidHTh TeHE3NC
kapbomaToB (HampmMep, YCTAHOBJEHO, YTO COBPEMEHHHE OCagKH
Baramcrkoil GaHKE CiI0MKeHKH OpeAMyINeCTBEHHO AParOHNTOBLIMHA HIO-
JIOYKaME BOJOpOCAeBOro upoucxoxmeHna — Lowenstam, Epstein,
1957). Bece »Tm BOmpOCH BHEXOJAT 3a PaMKH HacTosmed paGOTHL.

CE3OHHBIE TEMOEPATYPLI POCTA

Temn pocra ckelera, KOIMYIeCTBO M KA4eCTBO HapaI(ABaeMOro
rapfoHaTa KadbOHS 3aBHCAT OT BO3MeHCTBHA Pa3ImIHbiX aKTOpPOB.
Naygenme otHomenmsa 0¥/ 0¥ B crenmerHrx kKap6oHaTax HO3BOJAET
BHIABATH Bo3zfeiicrBme TemmepartypHoro ¢axrtopa. Od4eHs O0T4eTIHBO
cesonnwuii 3dpdert Hapammpamumsa cKeraerHoro CaCO,; mposasisercs
Y MHOTHX ABYCTBOPYATHIX MOJIIOCKOB. Msyuenuwe pacmpenmenenma (0!8
B PAKOBHHAX COBPEMEHHHIX [BYCTBODOK HO3BOJAET YCTAHOBHTEH He-
KOTOpHe O0mue 3aKOHOMEPHOCTH pPOCTA CKeleTa B 3aBHCHMOCTH OT
TEMIepPaTypH, 3HAHAE KOTOPHX He06XOAEMO OPHM HCTOAKOBAHAM HC-
KOTIaeMOTO0 MaTepHhaina.

O6uue ceenenpus
O CEe30HHOCTH HAPAI{HBAHW KapOOHATA KaJblpsA
B PaKOBHHAX JIByCTBOPOK

Jluteparypa, 3arparmBaiomas BOIPOCH pOCTa PAKOBHH COBpe-
MeHHHIX MOJLIIOCKOB, Becbma o0mmpra. O6pasoBanme KoJiel[ Hapac-
TaHHA (KOJeL[ pocTa, JWHUM DPOCTA M T. I.) PaKOBHH, OYEBHIHO,
C©Bf3aHO ¢ IIePUOARYECKMM HN3MEeHEHHeM CKODPOCTH pocTta. Bmalbyp m
Oysn (Wilbur, Owen, 1964) ortMegaloT, 9T0 HOABIEHME IIHPOKHX
¥ y3KMX KoJIell Ha CTBOPKaX NeJeOUIo] OTPakaet depeqoBaHue Ie-
PHOZOB HOPMAJIBHOTO PocTa KapOOHATOB CTBODOK, BO BPeMA KOTODHIX
OPOMCXOOUT YyBelIWYeHWe PAa3MepPoB DaKoOBHH, ¥ DNepHOJOB 3aMeq-
JIeHHOT0 HapaliiBaHUA KPHECTAILIOB KapboHATOB, PACHOJIaTaIOMAXCA
Goliee TeCHO, COOTBETCTBYIOMMUX HEKOTOPOH OPHOCTAHOBKE POCTa
paxosuH. Dusdosormdueckw depegoBaHme ITHX NEePHOJOB OTPaYKaeT
W3MeHeHAS B CEKPETOPHOHM AKTUBHOCTU MAHTHHU, KOTODHE BO3HMKAKT
mpeskge BCero Iph KoJeDaHHMAX TeMIOepPaTypel, a TaKKe B3ABUCAT OT
cTagud pasBHETMA (B YAaCTHOCTH, Ba;KHOe B3HaUeHHe HMeeT CTaguA
Pa3MHOKeHWA), NHUIMW, COJIEHOCTH, ITHPOTH. B APYIAX (PaKTOpOB,
vacTo M OT KoleGaHusa pana $axTopoB.

OcofenHo BeJWKa poJb TeMmepaTyphl B o00pa3oBaHEU KoJer
pocta PaKoBUH ABYCTBOPOK. IIpM mOBHIIEHAW TeMOepaTypH WHTeH-
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CUBHOCTH NpOmeccoB MeTaboimsMa NOBHIIAETCA, a HPHA CHIKEHAH
TeMIepaTypsl peakmud o0MeHa 3aMEeIIAIOTCHA. JTO OPUBOIAT K TOMY,
9T0 OpH TOBHIIEHWN TeMIEpaTypH (pasyMeercs, OO OOpele]eHHOTO
mpefieia) HWHTEHCHMBHOCTL NPOIECCOB KaJdbOuUEANWM Bo3pacraer u,
HaoOopoT, Temm KanbnuduKamuu cHmWKaeTCA (BWIOTH 10 TOJHOH
OCTAHOBKHM mpomecca) mnpu moHm:KeHEHH Temmeparypsl (Malone,
Dodd, 1967). YepemoBarmne $as rKanpuudmKamuu pasIAdHOR WHTEH-
CHBHOCTU OTpaykaeTcs Ha CTPYKTyPe PAKOBHHHI W DNpexae BCero Ha
CTPYKType BHENIHEro CJOA — IKTOCTPAKyMe: BOSHUKAIT KOHIEHTPU-
YJeCKHe KOJNBIA HAPACTAHWA, OTIMIAMEEcT APYT OT ApPyra pasme-
paM¥ KpHcTallloB KapOoHaTa KaJbOWsA, BX OKPACKOH W Pacmoose-
HAEM.

Honpma pocra Ha pakoBEHaX [ABYCTBOPOK 06pasyloTcsi Ha Bcex
CTAmHAX pasBuTHA REBOTHOr0. OHHE HBBECTHH fa’ke HA PAKOBHHAX
amuubouHOM cragmm (Millar, 1968). Ha craproix paroBmHAX, pacry-
OUX 09eHb MeNJeHHO, JMHMU HapPacTaHMs cOMuKeHH m OOBIYHO ILIO-
X0 pasuamyalorcsa. EcrecTBemHO, JmHWM Hapactanmsa Hamboujee 9eTKO-
OPOSBAAIOTCA NPH [JOCTATOYHO Pe3KHX KoJIe0aHHAX COOTBETCTBYIO-
mAX napaMeTrpoB cpenbl. Ilostomy, HanpuMep, nias o6pasoBaHMA TeM-
nepaTypHBIX JHHEN pocra Gojee GIAYOOPHATHH BHICOKHE M yMepeH-
HEe MHUPOTH, XaPaKTepU3YOMUecsA DPEe3KUMH KoJeOaHmAMI TeMme-
pPaTypH IO CPABHEHUIO ¢ TPONUYIECKHM MOACOM, B KOTOPOM TeMIepa-
TYpHBE KOJeOaHHMA CriaskeHsl. EcCIu B TpommKaX PaKOBHHA DacTeT
KPYTI0TOAWYHO, TO B BBICOKHX mmporax Haromdenme CaCO, paro-
BOHEI OCYMECTBIAETCA B TedeHWe BCETO JUINh HECKOJIBKHX MeCHIEB,
OpenMyMEeCTBeHHO BeCHOH M JIeTOM.

IlepuognanocTh 00pasoBaHMA KoJell POCTa MOKeT OHITH pPasjinu-
moir (Weymouth, 1923; Davenport, 1938; Barker, 1964; Panella,
MacClintoc, 1968; Clark, 1968; House, Farrow, 1968). Tak, mo gau-
meiM Baprepa (1964), Ha paxosmHax Macira, Mercenaria u Heko-
TOPHLX APYTHX JABYCTBOPOK, OOHTAIOMAX Ha JUTOPAJH ATIaHTHIECKOTO
mobepemba CeB. AMepuKHu, o00pasyloTcsa KOJBIA NOATH NODPANKOB:
1) ropmaHOTO (MX BO3HMKHOBEHME CBS3aHO C 9epeIOBAHUWEM BPeMeH
rofa), 2) molyrogmIHOro (ycJIoBHUA OOBYHOTO HPUJIMBA CMEHAKTCH
PABHOMOHCTBEHHHIMA NPHJIABAME), J) OATHAANATHIHEBHOTO (Jepe
NOBAaHME MAKCHMAJIbHOTO M MHHWMAJIBHOTO TNPHIUBOB), 4) CYTOUHOTOG
(depemoBaHWe OeHb—HOYL), O) IIECTHYACOBOTO (CMeHA BEICOKOIO W
Hu3koro npminBoB). Honblla mepBoro moOpsAAKa WacTo HA3HBAIOT
«rogmIEHMA KoabmaMm». OGHYHO B TpaKTHKe GHONOTMIECKHX HCCIe-
DOBAHUM DO HAM OLPENENAIT BO3PAcT JKABOTHOTO.

Xaman (Hamai, 1935) wokasays, 4T0 OTHOCHTENIBHAA CKOPOCTh
DPOCTa DPAKOBUHEL ABYCTBODKEW Meretriz meretrid ecTb QyHKOUA TEM-
nepatypsl. lamHA, BEHICOTA W TOJNIHHA PaKOBHHEI, a TaKyKe €€ Bec
pacTyT pasamuHo. BHjensiorcs aBa nepuoga PA3BATHA PaKOBHHDI
BeceHHe-TeTHHH (PeBpalb — aBTYCT), BO BpeMs KOTOPOTO OTHOHIEHUHA
TOJNIIMHA/ANUHA W TOJNI[MHA/BHICOTA BO3PACTAIOT HE3HAYUTENHHO,
H OCeHHe-3MMHUH (aBrycT — ¢eBpanab), KOIJA ®TA OTHOLIEHHA BO3-
pactalor 6nicTpo. B Becemme-merHEWI mepHOX KHWBOTHOE pacTeT lipe-
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VMYINECTBEHHO B BHICOTY W MJHHY, 2 B OCEHHE-3UMHHI OPOMCXONUT
yTolmeHme Tela, yBeaumuenme ero obbema (skmperme — fattening).
‘CKOpoCTh poOCTAa ABYXJETHHX MOJIJIIOCKOB BHINE, 9eM TPEXJETHAX
ocobeit. CKOpPOCTh BHIIe HPA BO3PACTAHME TeMIIePATYPH, YeM OpH
ee cHmKeHnu. HbIMM cloBaMu, NpU OJHOM W TO# jKe TemmepaType,
HO B Pa3JWdYHEE BpeMeHa Toga, POCT pasiudeH. JTO ABIeHHMe JaBHO
ormedan JI. A. SeuxeBmu (3emkesud, 1935).

Y ceBeporacmuiickoro Cardium edule y3kue TOHMYHEIE KOJbIA
obpasyiorca smMmoit, a muAporme — Jerom (Bupmrteitn, 1936). Touno
TaK e 00pas3ylTcA I'oJuYHble KONbIA y 6oNbIIMHCTBA JPYTHX ABY-
cTBOpoK yMepensoro moaca (Casmmos, 1953; Ilamenmuxo, 1947,
CapnwmixoBa, 1971; Weymouth, 1923; Newcombe, 1936; Davenport,
1938; Stevenson, Dickie, 1954; Fairbridge, 1953 u ap.). ¥ HekoTopmX
IBYCTBOPOK y3KOe TOJMYHOE KOJbilo o6pasyercs He 3uMOMH, a B ApY-
THe ce3oHH rofa. Tak, y Pecten maximus u3 ApPIaHICKHX BOJ TOMHY-
Hoe KoJbIlo fopMApYeTcs BeCHON mocie Bo30GHOBIEHNA HaPAIUBAHU T
rapbouara paxkosuuE (Mason, 1957), a y Macoma baltica ¢ Tronmaup-
CKOT0 mofepesKbsd ToAUYHOEe KOJbI0 00pasyercs B KOHIE JieTa, KOT4a
ce3on pocra saBepmaerca (Lammens, 1966). ¥ gocratouso Goubimo-
ro ucia ¢opM B Tedenuwe roma obGpasyercs mo jaBa Koasma. ¥ My-
tilus. californianus ¢ rarudopuuickoro Gepera omgHo KoIbmo o6paay-
ercd 3UMOM BO BpeMA CHJIbHHIX IITOPMOB, & BTOPOe — JIETOM, KOTHA
npn moenimenHoX T poct paxoBuuE 3amepnserca (Coe, Fox, 1942),

Opron (Orton, 1928), m3yduaBmuit paspuTHe YCTPHI[, YCTAHOBUII,
uro poct Ostrea edulis ocymecTBIAAeTCA B WHTEPBajle TeMOeparyp
10—15,5° C. Poct 6Gosiee sHeprudeH BeCHON M OCEHBIO M TOYTH Ope-
Kpamaercsa JieroM ® 3umoii. Taxkwum oGpasoM, B TeueHme rojga GmiBaer
JBa TepHmoja pocra 3sTo# ycrpunb. IlepBoidi mepwon — BecewHHi
(ampens — ma#t) mpu T 10—11°. 3areM pocT mpexpamaercas mepeq
pasMHOKEHHeM, KOTODOe HadMHAeTCA JETOM, KOrga TeMmeparypa
npessimaer 15°. Bropoit mepmoj pocra — ocenmmit, worma T Hinke
14—15,5° C. CospeBanue ToHAH HPOUCXOJHT B .BeCeHHHH IepHOJ,
a JKUpeHHEe OCEHBIO. ‘

Konbiessie auHuuM nDepepriBa Ha cTBopkax rpebemxa Pecten
grandis, obuTapmero y arianTuIeckoro mobepeskba CIIIA, duxcnm-
PyioOIAe TPHOCTAHOBKY HAPACTAHUS PAKOBHHEI, MOTYT MOABATLCA
uIE npu oxaaxgenuu Hmke 3° C, mam, waobopor, npu T Brime 16° C
(Haskin, 1954). Jlermee samepnieHme pocTa PaKOBHHBI OTMEYAETCH
u'y gpyrux peycrBopok — Venus (Haskin, 1954), Meretriz (Hamai,
1935). ¥V Cardium edule, oburaomero Ha auTopaiu Bpuramckmx
OCTPOBOB, OCHOBHOE TOAMYHOE KOJbII0 BO3HHKAeT 3UMOM, HO JeToM
B pesyibTaTe MepeMeIleHAs TPYHTA, BPEMeHHOH SKCIO3MINA Ha BO3
oyXe U T. 1. 06pasyercs emie 0fHO KOJBIO, KOTOPOE TPYHLHO OTIHIUTH
ot ocuoBroro (Orton, 1926; Craig, Hallam, 1963). -

Ha paxoBuHaX HeMHOTMX JBYCTBOPOK TOJUYHBIE KOJbIa He 06-
pasyiorca. Tak, oHEH OTCYTCTBYIOT Ha pakoBuHe Pecten gibbus (3anus
®angu, Kanaga), no y 6muskoro emy Bupma Pecten irradians (ceBepo-
BocTouHoe mobepeskbe CIIA). oTawdHO BHpa)KeHH 3HMHHAE KOJBI(A.
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O6pasoBaHue MONOMHHTENBHLEIX KOJEI, BCIeNCTBAME MTOPMOB,—
Bepenkoe ssiaeHme. llycrep (Shuster, 1951) Ha crBoprax Mya are-
naria m3 JlemlaBapckoro 3ajmBa HaleJ KOJbHOA, BO3HHKAIOMHNe B
pesyJiibTaTe OCENAaHMA TOHYAWIINX B3BEUICHHHX dacThl uia Ha dop-
MAPYIOMANACA Kpail pakoBumHH. Tak, oT9eTINBO HaGNIOMAIOTCA KOJb-
OeBHe MePepPHBH, BOSHAKIIHE BO BpeMs CHIbHOTO mTopMma 1951 r.,
KoTZa B BOJe HEKOTOPOE BpeMA HaXOAHWJIach Macca B3MYYeHHBHIX dac-
tan. HomoOHbIe ke KoJbma GBUINM MOJYYEHHE IPH CO3NAaHWHM «IITOPMAan
B 7nabopaTopHHX ychaoBHAX. Ha TeMIm pocta MOJIIOCKOB OKA3HIBaeT
TaKme BINSAHEAEe colenoctb. Ilo Opromy (Orton, 1925), poct ycrpung
JCKOpSETCA NPH HOHMMKeHHON comxemoctm. Xawman (Hamai, 1935)
TAKKe MPEINONATAeT, 9T0 POCT Meretriz meretrix y 6eperos flmonnn
B H3BECTHON Mepe 3aBHCHT OT COJIeHOCTH. B mioie — cenrabpe, Korpa
COJIEHOCTh HECKOJDbKO CHHYKAETCH, CKOPOCTH POCTa HAWOOJbINAA.

Ilepmontr HegocTaTKa OMINK M CTAAWE PA3MHOMKEHHA TaKKe MOTYT
O0CTaBUThH CBOM ciaef Ha paxosmuHax. O6GpasoBaHWe HEepPeCTOBHIX KOJeEI
Ha PAKOBHHAX NEeKTHHHAI OTMedalloch PANOM mcciepoBarenein (Gut-
sell, 1930; Tang, 1941; Fairbridge, 1953 u ap.). Ilo faEHEM HexoToO-
PHIX aBTOPOB, He BCe TAK HA3HBAEMEIe «HePECTOBHIe KOIBIA» B Jeil-
CTBHTEJIbHOCTH BO3HWKJIM NpH pasMHOMeHWH. Tak, mo Meisny
(Mason, 1957, 1958), xonbna Ha paxoBmHEe Pecten maximus, KOTOpHIE:
Tanr (Tang, 1941) npuEAEMaeT 3a HePECTOBEIE, HE ABJIAKTCH TAKOBEIMH..
Hepect y aToro mextena OnpoHCXOAWT BO BpPeMsA MHTEHCHBHOIO Hapa--
CTAHAS PAKOBUHE M HUKAKOWM 3alePKKX B ee PA3BUTHE HE BHIBHIBAET..

Taxmm o6pasom, Ha upomecc TOABJIEHHA JIHHHN HAPacTAaHHAA, B:
TMeJI0M KOHTPOJHPYEMBH Ce30HHHMI H3MeHEeHN AMHA YCIOBUA OOHTaHAA
(opeskme BCero, Ce30HHEIMH KOJe0aHWAMA TeMIEPaTyp, COJEHOCTH,
TaKyKe B KOHEYHOM CYeTe 3aBACAIMUMHA OT 3THX KoJebaHWA W T. 1I.),
MOT'YT BO3HeficTBOBATH U Apyrue GaKTOpPH, He3aKOHOMEPHO OPOABIA-
lomuecd (mMTOPMOBHE YCIOBHA, aHOMAaJbHEE A MaHHOTO Ce30HA
TeMIOepaTypsl W T. II.).

BecsMma mw06onBITHO, 9TO majke KOJBIA MpPeBeCHHE, Kasaioch Obr
HeCOMHEHHO OTPajyKalomme CMeHy Ce30HOB TOfa, MOTYT He COOTBETCT-.
BOBaTh 3THM ce3oHaM. ['mok m 3Jreprep (Glock, Agerter, 1963) mo-
Kasajd, 9T0 CAJbHEIE MOPO3H, Pe3Kme KoJeOaRWA KOJHIeCTBa HOU-
BEHHO#l BJIaruw BO BPeMA POCTa JePeBbEB WM JpPYyTHe IPHYUHEI MOTYT
OPHUBECTH K TOABIOHWIO KOJeN IpPeBeCHHbI, 60lee OTISTINBO BHPAayKeH-
HEIX 10 CPABHEHHIO ¢ HACTOAIMMMME (TOZWYHBIMH KOJbOaMm». B Te-
deHHe TONA MOSKET BOSHHKHYTH M0 LOATA NOHoOHHX Koaem. OmHaKO
nomo06HBE HADPYIIEHASA BCTPEYIAIOTCA Pefiko, H B HeJoM KOJBIA IpeBe-.
CHHBI MOTYT OHITH' HCIOJL30BAHH [JA ONpefeJeHAA BO3pacTa.

Onpenenenne ce3oBHEIX TeMIepaTyp
pocra pakoBmH faBycTBOpoK mo (!8/016

Boepsiie mpuMeHHIT W30TONHEIA MeTO[ OUpeleNeHAsA TeMIepaTyp.
pocTa PemeHTHHIX MoJdalockoB Jumreits m Jloyemmram (Epstein,
Lowenstam, 1953; Lowenstam, 19546). UmMm 6w mccaemosaHm m3o-
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7. Cea0OHHBIE TEMIEPATYPHI POCTA PAKOBHHBI JBYCTROPYATOrO MOLIIOCKa Chama maoce

rophylla. Bepmyackue ocTpona. ITo Oninreiiny u Jloyenmramy (Epstein, Lowenstam, 1953,
tur. 6) ’

TOMHEIA COCTAB KUCIAOPOJA B KaJbI[NTe PAKOBUH MOJIIOCKOB, o6nTaro-
IMAX HA MeIKOBOAHLIX YTACTKAX JHA ATIAaHTAYECKOTO OKeaHA 6mM3
Bepmyacrux octposos. [las amagusa Oblid OOATOTOBIEHB HaBECKH
W3 PA3JMYHEX YYACTKOB PaKOBUHEI, KOTODHE, KAK MPEAMOJArajloch,
HapAIMBAIOTCSI B pasjgHIdble CEe30HH rofa. B caydae medemmmon
npoObl OoT6EpANUCh AJA KOHTPOJA 0O [BYM IeDPHeHAUKYJIAPHBIM
cewenuaM A u B, kak norasano Ha dur. 6 paboTh sTHX MCCcIemoBaTe-
Jeit. Oxasaloch, 970 PAKOBHHEI IBYCTBOPOK PACTYT NpPEHMYINECTBEH-
HO B JerHee BpemA. Tak, Kaabmar c¢TBopok Chama macerophylla
HaKaIJIMBAeTCA TOJbKO Ipm Ttemmeparypax smme 21° C (dmr. 7).
IMomaBasoImaa 9acTh M3YYeHHBIX TacTPOIO[ HapamdBaeT KaIXbIAT
B TeUYeHHE. BCETO Toma. JTO MOKeT OBITh MIIIOCTPUPOBAHO NMPHAMEPOM
dopmer Strombus gigas (pur. 8), pakoBHHA KOTOPO! poclla Kak mpud
3OMHHX TeMmMnepatypax mopaaka 16—18° C, Tak m Opw JeTHAX TeM-
nepatypax 25—27° C. Brina Taxske BblABIEHH IBYCTBOPKH, KOTODHE
PACTYyT TOJABKO UPH OTHOCHTEJIBHO HH3KHX Ttemmeparypax (Pin-
ctada radiata, cpeguras remmepatrypa 19° C).

Hexoroprie manmple o cesoHHEX KojdeGamuax 3smademmit 80 B
KapboHaTaX PaKOBHH COBPEMEHHBIX MOJIIIOCKOB cofepsiarci B paGo-
rax JnmreitHa B ero Kouaner (Epstein et al., 1953), Heiira m gpyrux
(Keith et al., 1964).

Pacupegenenme O® B pasnuYHHX yYIacTKaX CTBOPOK HEKOTOPHIX
TAX0OKEAHCKIX UeJeIMANO]] TaK)Ke KOHTPOIHUDPYETCA TeMIepaTypoi
obutapua (Hupmysckmit m ap., 1967). Bruno ycramoBmeHo, 4T0 0T-
HOIDEeHWe M30TONOB KHCJIOPOLA B KAJBIHUTE ONHOH W TOH Ke CTBODKE
WCOEITEIBAET OUpefieJieHHke KONe6aHMA: MAPOKAe W Y3KAe KOJbI2
HapacTammA o00JamaloT Pa3IHYIHEIM W30TONHHIM COCTABOM.

Haubonee orgernmBo ce3omHbA 3¢deKT OGHI mosydeH IO PaKo-
BuHaM Mugna Crenomytilus grayanus (Dunker) u rpebemra Chla-
mys (Swiftopecten) swifti (Bernardi), npoucxogsmum us ffmomcroro
u Oxorckoro Mopeit. [launasie 06 ux 6uojiornm MOKHO Halith B paboTax
A. fI. Basmkamosoit (1934, 1950), E. B. Maproscroit (1952),
H. T. Toppeesoii (1957), A. H. Tomuxosa m O. A. Crapaaro (1967),
O. A. Craprato (1960), W. A, Cageixomoit (1970, 1971).
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IloaBnenme Kojel pocra Ha CTBOPKAX MuguUu u rpeGemka HecoM-
HEHHO OO0YCIOBJIEHO BaKOHOMEDHHIMH CEe30HHHIMHM HM3MEHeHWAMH.
B wacraoctm, M. A. CagmxoBa, moMeImas MUOWH C HCKYCCTBEHHO IIO-
Bpe)KIeHHHIM KpPaeM CTBOPOK B CafKH, YCTAHOBHJA, ITO THCIO BHOBB
HOABIAIOMAXCA KOJell CTBOPOK COOTBETCTBYeT YHCJY JieT, Hpolmef-
muX DOoclie IOBPeXTeHnA.

Mugua npuHAIEKHAT K YHACAY npukpemienunix dopm. Mccuemo-
BaHHEIE. DK3eMILIAPH Muaun I'paitama 6mam coGpamsr W. A. Camwi-
xoBoit B 3asuBe Ilerpa Beamroro ma rayfmmax 6—10 x. Ha stmx
riy0OmHEaX He CKAa3WBAIOTCA CHNbHBEIE BOJNHeHHS M KOJeCaHHS coJe-
HOCTH He3HAYHTEJbHH. TakmM o6pasoM, ecTh BCe OCHOBAHWA IpeJ-
noJararh, 4TO 3aKOHOMEPHHME H3MEeHEHHUAMH YCIOBWil o6uTaHHA,
BHBHBAIIIAMA HOMARBJIEHHE «KOJIEL DPOCTa», ABIAKTCA CE30HHbE KO-
ne6aHUA TeMumepaTypel. JTOT BHBON XOPOIIO HOJNTBEDKIAETCH W30-
TOOHEIME onpefenenuamu (cM. Tadia. 10, ¢ur. 9). Ilo npobam Kaxpmura
H3 Y3KHX KOJell, OTPasKaloIMuUX 3aJepP:HKy H Ja’ke OPHOCTAHOBKY
POCTa CTBOPOK, PacCUMTAHL 3HAYHATENBHO 00jiee HU3KHE TEMIEPaTYPH
IO CPaBHEHWIO ¢ IpobaMu KaJbIUTa IIADPOKHX KoJenm. B Tedenme
IePBHX JIeT JKUSHHM PEruCTPHPYeMbié MUHHMAJILHEE TeMIepPaTypH
roaebammes o1 3—4° mo 7—9° C, a MakcEMaJbHEE TeMIepaTypsl OT
13 mo 15° C. Io mammmmM A. H. Tonmxosa m O. A. Crapmaro (1967),
B 3anuBe Ilocker mMmmmsa I'paifiama BeTpewaercs Ha raybmee oT 1 go
19 », mpm nermeir Temmepatype 14,3—18,6°C m conemoctm 32,1—
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® ur. 8. Ceaonmbie TeMIEPaTYPhl POCTa PAKOBMHEI GPIOXOHOTOro Monocka Strombusgigas.
Bepmynckue ocrpopa. Ilo 9nmreiiny u Jloyermramy (Epstein, Lowéstiam, 1953, dar. 3 a )
1 — COBpEMEHIIE 9K3EeMIONAP; 2 — 3KBEMIIAP M3 BePXHCIETBEPTHIHRIX OTIIOREHA !
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33,6%4. ITo pacueram M. A.CagsixoBoit, B 3anmbe llerpa Bemmroro
TeMmepaTypHl, IpHTofHHE &JIA pocra mupgum [paitaHa, gep:katcs
Bcero 4,5—9 MecsueB B roay. llo-BugmMomy, pocT pakoBun  mpo-
HCXOMUT TJIAaBHLIM 00pasoM B TedeHue HIOHA — oKTAGpA. Mutepecuo,
yTo (QUKCUPYeMble BepPXHWe TeMIEePATYyPhl 00 CYMECTBY NOCTOAHHE,
a HU3KHe TeMIepPaTyphl XapaKTepU3YITCA MEHBIIMM MHOCTOAHCTBOM
(dpur. 9). Keratu, A. H. lonukon u O. A. Crapiaarto (1967) mpmuurn
K BHBOAY, 9TO DPYKOBONANLYI0 DPOJBb B pacCeJeHHH MOJINCKOB B
sanuBe Ilocher (flmoHCKOe Mope) MrpaeT JeTHAA TeMImepaTypa, JH-
MATHPYIOUIAas MX Da3MHOKeHMe M BBRUKABAEMOCTb. JUMHEE ke OX-
Ta;KIeHne, gaske OYeHb 3HAYHTENbHOE, He ABIAETCA UPEIATCTBHEM
s oOMTAaHUA M NPOIBETAHNA MHOTHMX TeIJIoJNGHUBHX Bumob. K co-
sKaJeHuio, TPOGEl KaJbIMTa OTOMpANHMCh TOJNBKO U3 LEHTPAJbHOI
9aCTH KAYKIOTO LIMPOKOTO Koxbia. [lodToMy ME He MOJY9HIM TIpe[-
cTaBJCHHA O XapaKTepe W3MEHEHUS TeMIepaTyphl B TedeHHEe Ce30Ha
pocTa paKOBHHLI. ¥ SK3eMILIAPOB, 06Iamal0MUX PAKOBUHOW BEICOTOR
npamepro 100 mmx (370 cooTBeTcTBYeT B cpemuem 10-meTHeMy Bospacty
MOIJIIOCKA), AMANA30H (QUKCHDYeMbIX TeMIepaTyp HeCKOIbKO Yixe,
U B IIeJOM TeMIepaTypHl CABMHYTH B CTOPOHY HEKOTOPOr0 MX TOBEI-
wenusa. OIeBUAHO, PAKOBHHEI 9THX CTAAHIA HapaMUBAJINCH B TedeHUE
Gollee KOPOTKOTO ce30Ha W npu Gojee BHCOKOH Temmeparype.
Cienyer 3aMeTUTh, 9TO TaK KaK KOJBIA y3KHe, TO NaJNeKO He Bcer=
na ymaerca orobparh HeoOXomuMylo s aHaiaumsa HaBecky. Hambo-
jee mpaBUIbHO oTOHparh TPoGH Wepes ompefieNeHHBe, KOHEYHO,
BO3MOKHO 0oliee y3Kme HHTEePBAJE, He NPUYypPOIMBasA MecTo oT6opa
upo6 K XOpONIO pasNIWIMMBIM Y3KUM M IIHPOKAM KoJbumam. Ecan
upo6sl 0T0GpaHbl B OCHOBHOM TOJBKO M3 Y3KHX M NIMPOKHMX KOJeIl,
TO TMOJydaeMele TeMOepaTypHble KpUBbie GYAYT CIMIIKOM CXeMaTH-
supoBaHHmMu. Tax, paHee ObLIM OmyGAMKOBAHBI Pe3yJNbTATH OH-
pemenenng 60'® B raapluTe BHelrHero ciog ctBopok Chlamys (Swif-
topecten) swifti (Bernardi) (fKupmynckuii n ap., 1967; crp. 544—547,
puc. 1 u 2). I'paduru roxebaHusA TeMuepaTyphl HapAMUBAHUA Kajlb-
I[UTa CTBOPOR IIOKA3aJH, 9YTO Y3KHMe KOJbI[a, BeCbMa PE3KO BHIpajkeH-
HEle B HeCOMHEHHQ CBM/ITEJBCTBYIOUIME O B3aMe[JeHAM HIU JajKe
OCTAaHOBKE POCTa, 06pa3oBHIBANNCH Opu 60Jiee BRHICOKHUX TeMmepaTypax
o0 CPaBHEHHUIO ¢ IIEPOKAMHU Kolbuamu (cM. ¢mr. 10). Ito kKasaxoch
HENOHATHHIM, TaK KaK BCe HMEIOMHECsA MaHHbie CBUIETEILCTBYIOT
0 TOM, 9T0 HapamUBaHWe PAKOBUH B OCHOBHOM IPOMCXOJUT B TeILJIHIE
ce3onsl rofa. [losTomy 6vuTH Gosee mpo6GHO oTOGpans Opo6GH U3 CTBOP-
Kd KpymHOoTro dK3emnuapa Chl. swifti (fmr. 11). Ixsemmuap 6wI

@ ur. 9. CeaOHHBIC TEeMNEpPaTyphl pOCTa PAKOBHHEI MHIUH Crenomytilus grayanlfs (Dun-
ker ). O-B IlyraTuu (3anup Ilerpa Beanxoro, finoHckoe MOpe), ryOHHBI 6—8 A

A — N 103. Kamun «IIATh Manbues», rary6nHa 6—8 a, CKAJMACTHIA IPYHT; B — No 104. TaM
we; B — Ne 102. Byxra HaamMopa, ray6uHa 6 M, rajledHmli TDYHT ¢ IpuMechio mia; I' —
Ne 538. Byxta HasuMoBa, camgky 3BepOCOBX03a, riyouHa 6—8 M, KaMEHUCTBIA TI'DYHT
1—31 — noMepa orbopa npob pnsA onpeneneAuA 60!8; qeTHre — y3KUe, HEYETHbIE — LIMPOKHUE
KOJIblla HAPACTAaHNA; HAa CTaIMY KOJblLa 26 paKOBMHA 9K3. 103 Oblna MOBpeHaeHa, U €¢ HapaCTa=
Hie ObIJIO HapymeHo; 3HaveHnA & O mna 9Kk3. 103 cM. B Tadx. 10
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mo6uT y 6eperoe o-Ba llyratun (sanue Ilerpa Beawuxoro, flmonckoe
Mope) ¢ rnybuuu 8—10 » 29 nexabpa 1968 r. npu TemnepaType BOmH
+1,2° C. Chl. swifti npuHajle;RUT K TOABMIKHOMY GeHTocy. B 3a-
nmse Ilocber aToT BHA oOuTaeT Ha rayomHe 9—13 M, IpH JeTHEX TeM-
meparype 14,3—17° G mconemoctn 32,1—32,6%y, (lonuxo m Ckap-
naro, 1967).

Peayavratet ompemenemus 80" npencraBiens Ha Tabn. 11.
Tlo monyuenmpiM 3mHaueHEmsM 60'® mpo6 kanemumra BHemHero (LpH3-
MAaTHYeCKOIr0) CJO0SA CTBOPKHE GHUIM PACCYMTAHHEI TeMiepaTyphl, rpadmk
KOTOPHX moMmemeH Ha ¢mr. 12. Oxasanock, 9ToO KaTBOEAT COOCTBEHHO
Y3KOT0 KOJbIA, BHPA’KEHHOTO B BHOe KPYTOTO YCTyIa HA CTBOPKe
(¢mr. 11), popMupyercad mpm pacCYHTAHHHX TeMIepaTypax IOPALKa

%
20

16

2

- 42 174 JImm
J

] )
g Mﬂ/ryw/(_a Humcrud rpad

[ | 1
0 Manyuna Humwud wpad

@ nr. 10. CesonHnle TeMIEPATYPH! POCTA PAKOBUH rpeGelikoB Chlamys (Swiftopecten)
swifti (Bernardi)
1 — 3K3. 1, OXoTCHOe Mope, I0kHAA rpynna KypHILCKAX OCTROBOB;, 2 — 3K3. 11, AmoHCKoe
Mope, 3anmp IleTpa Benmkoro, BepxHEAA cy6mmTopans, Ilo JXApMyHCKOMY ® Op. (1967)

1—15 — HOMepa oTOopa Mpo6 fauA ompefeneEwmA & O, B KBagpaTHKaX HOKA%aHHM YYACTHE
ot 6opa Opo6
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® nr. 11. Creopka rpebemsa Chlamys (Swiflopecien) swifti (Bernardi). 9xa. 69
finoHckoe Mope, 2aamB Ilerpa Bennxoro

1—26 — ywacTem oT6opa mpo6 CaCO, BHemHero CIOA DAKOBMNBL HJA oOpeRenesma & O

16—18° C. Haubonpmme snauenuns T (23—25° C) noayueHsl mo Kaib-
MUTYy OCHOBAHMA YCTyma B MecTe IepeXofa HOCHeqHero B IIHPOKOe
Konbmo. Hammenbinme TeMnepaTyphl QUKCHPYIOTCH BemecTBOM IIPO-
THBOIOJIOKHOT0 Kpas MHUPOKOro KOJbIA HA €ro TPAHMIE CO CefyHo-
maM y3kaM KoabmoMm-yerymoMm (T mopsamka 6—11°).

K cokanenmo, HaM modTH HUYETO He HU3BECTHO O CTAAMAX PA3BUTHA
rpebemka Ceudra. Ilo mammeim A. fI. Basukamnopoit (1950), Monons
Ipyroro AnoHoOMopcKoro rpebemra — Patinopecten yessoensis (Jay) —
B 0OJBIIOM KONHMYeCTBe HOABIAETCH yyke B monoBuHe mwoiasA. Ilo ma-
onomennsaM J[lasenmopra (Davenport, 1938), paxoBumHa ceBepoar-
narradeckoro Pecten irradians Lam. HaumHaeT ¢opMHPOBATBCA B
JepBHIX gHcaax aBrycrta. Hecomuenno, pakoBuaKa y rpebemka Cudra
HoABnsAeTcA Tarke JgetoM npu T mopsaaxa 14—18°. 3artem (mo cragum
rHCOTON 44—46 mm) pakoBuHA OpogoKaer GOPMUPOBATBCA B Ie-
JIOM NPV MOOHWKEHHH TeMIepaTyphl, 9UTO, OYEBUAHO, COOTBETCTBYET
oceHHeMy cmagy temmeparyp. OZHaKO MO MCCIEHOBAHHHIM 9K3eM-
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@ ur. 12, TpadHKn Ce30HHOrO0 N9MEHEHUA N3OTONHOIO COCTaBa Kucaopona (6 0 B 9/,) n Temne-
patypslI (T,°C) mo pakoBnHe rpeGemrka Cendra, R30GparkenHoi1 Ha ¢nr. 11

1-—~26 — npoOK BHemMHET0 CJI0A (TOYKH H THDE — HB0TOOHHII COCTAR, CHJIOMIHAA JAHNA —

TeMOepatypa); 3’—26° — npo0n BHYTPEHHETO CJIOA (JaH TOJNBKO TIpadMK TeMOepaTyph);
O —npof6a n3 CBA3KHK

IWIApaM Ha HAYaJAbHHIX CTAIHAX HapamMMWBaHWA PAaKOBHHEI OTMETAJIOCh
HEKOTOpPOe NOHMMKeHHe TeMIepaTyphl, 9T0 MoskeT OHTH 00BACHEeHo
mepeMemeHHeM MoJIIIocKa B Ooxnee rTayGokme B30HE MopA (mo
A. fI. Basuranogoit, 1950, momons Patinopecten yessoensis B ce-
peauHe MIONA B GOJHIMOM KOJHYECTBE BCTPEYAETCA HA MEIKHX BOJO-
POCIAX; B KOHIle WMIONA MOJOAL Ha BOMOPOCIAX yiie pPeKa, TaK Kak
OHA nepeMemaeTcsi HAa HAHO). Tak HaM OpeJCTaBISETCA DPas3BUTHe
TOIOBHKOB,

Bonee ompemenenHn BeBoOAE © TemuepatypaX (QopMEpoBaHHA
CTBOPOK NOCHENVIOMHAX CTANUil PaSBHTHA. ¥3KOe KOJHIO HadYMHaer
dopMHpOBATECA B KOHIE BeCHH — Hadajle JieTa. 3aTeM 6e3 IepephiBa
B HapalIWBAHOF BeleCTBa CTBOPOK NIpHM HambONbIMMUX TeMmepaTypax
cesoHa (B aBrycre) o6pasyoTCs HAYAJbHbIe YIYACTKH IMHPOKOro KOJb-
ma. OcHOBHAA YacTh IMHPOKOTO KOJBIA HAPAIMUBAETCS OCOHBIO IpH
MOCTeIEHHOM NOHFYKEHHH TEeMIEPATYpPH 10 HECKOJBKHUX TIpPajycos
remia. Ilo-BmgmMomy, eme B Hos0pe pakoBHHaA rpebemmka Hapamm-
BaeTcd, TaK KaK HOAODbCKHMe TeMIepaTypH Bojakl B 3anube llerpa
‘Beamroro +5—6° C. CregoBaTensHO, OCHOBHOE HapamuBaHHe pa-
KOBUHB INPOHCXOAHT INpPH OTHOCHTENHFHO HHBKHX TeMIepaTypax.
B mexa6pe — amperne (T or —1,5 go +2° C) nperpamaercs Hapamg-
Badde BemecTBa paKoBmH rpebemkxa Cpudra. B wmagane caemyromero
nera (a MoskeT OHITH, W B KOHIe BeCHH ) BOBHAKAET HOBOE Y3K0€ KOJIBIQ-
yCTYyO TOcJefyiomeidl cTagjuu PasBUTHA. TakmM o0pasodM, COOGCTBEH-
HO TONMYHOE y3Koe KOJbI0 NOABIAETCA He 3MMOU, a mocijie B0300-
HOBJEHHA POCTA PAKOBHHEL. IJTO 3aKJ0YeHHe COTJacyercd ¢ Ha-
omopenmamn Meiisga (Mason, 1957), xoTopmil ycramHOBHIA, 9TO ¥
Pecten mazimus L. B upTangcKEX Bofax TOJAYHOE KONBIO BO3HUKAaeT
BeCHO#, KoTfa BO30OHOBIACTCA OPepPBaHHOE B Jexkabpe Hapam(uBaHHe
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paxoBuHEl. COrTJIacyoTCA HMailM JAHHBE M ¢ UMEWINUMHCA B JIuTepa-
rype cBegenusamu (Haskin, 1954; Squires, 1962) o uuakoil onTumaib-
HOH TeMIeparype pocTa HEKOTODPHX CeBEepOATIAHTUYECKHX TeKTe-
HoB. Ommako HamM BBIBOABI O BPeMeHW HapallUBaHWA M O HOpPUPOJe
FOOWYHBIX KoJIel[ paKkoBuHbl rpeGemrka CBudra pacxomArcs ¢ mpen-
monoxmennaMu A. fI. BasuranoBoii (1934) o pasBuruum B 3a.JIHBe
Ilerpa Beauroro paxosumnsl Patinopecien yessoensis: PocT PaKOBHUHH
IPOUCXOMUT TIAABHHIM 0GpasoM BecHO# (ampesb -— Maf), ¢ HacTymle-
HMEM HepecTa B WIOHe HapalmuBaHWe pPAKOBHMIIB [peKpaIiaeTcA o
0CeHBID, KOTJa YCHJEHHO HaKaIJIMBAXTCA INUTATEIbHbie BeHeCTBa,
He Bo3oOuoBuserca. CrmegosatenbHo, y P. yessoensis, BO-UePBHX,
FOMUYHBIE KOJbIA FABIAITCA HEPECTOBHIMM ~00pa3oBaRMAMM M, BO-
BTOPHIX, DAaKOBHHA pacTeT NpPEUMyiecTBeHHO BecHoW. INoHedHo,
BIOOJHE ‘BO3MOJKHLI CTOJb pe3KHe pasnuyusg B OHOJTOTHI JBYX
rpebemkoB, ofurapmux B omHoM 3aiause. A. fI. BasmkamoBa
(1934, crp. 393) nomuepkuBaeT mpegBapUTENIbHBHIA XapaKTep BEICKAa-
3HBaeMbIX €0 TOJOMEeHMI, «HYKIAOMMXCA B JalbHeliluedl mpo-
BepKey,

Ecan cpasHUTH mOJyYeHHBEIA rpaduk KodeOaHHA CE30HHBIX TeM-
nepatryp (¢mr. 12) co cpemHerogoBHIMEH TeMIepaTypamMd BOAHL B 3a-
smuse Ilerpa Bemukoro, to oxaskercs, aro Haubonbuive TeMmepaTypH
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® ur. 13. Ce30HHLIE TeMNEPATYPHl POCTA PAKOBRHEI Spisu{a polynima. k8. 4B, OXOT-
ekoe Mope, Caxanun, 3anuB AunBa, cy6anropans. I1o upmynckomy u ap. (1967, puc. 4)
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mo rpebemKy NpPeBHINAIOT CpeIHeMecHAdIHble aBryCTOBCKAE TEMIIepa-
typui. Cam no ceGe daxT Gollee BHICOKMX TEMIEPATypP PocTa Mo CPaBHe-
HUK CO CPeJHEeroJOBHIMH TeMIEPATypPaMH HHMYEro HEOKUJAHHOTO He
OpeacTaBAAeT: OYEBHHO, ONTUMAJbHBIE YCJIOBUA POCTA OHUIM B Hal-
6o1ee Temsble JHU M HeJedH Ka/RI0ro Mecama. MoJTOCK, BOBMOKHO,
OYeHb IYTKO H OBICTPO pearwpyeT Ha NOBHIIEHHE TeMOepaTypH,
HHTEHCHBHO HAKAIJINBAsA BeMIECTBO pPAKOBUHHL MMEHHO BO BpeMd
mogo0HEIX mOoBBIIeHN# TeMmepaTypsl. Clio)kHEe UCTOJIKOBATH He-
ofpmaiino BeicOKHe 3HaveHna (23—25°) uukoB rpadmra, mbo woI06-
ubie sHasenns T KpaliHe pegku B sanuse Ilerpa Beamroro. Ode-
BUHO, OPeKiie BCero HeoOXO0OMMO ydecTh HeGIaroOpHATHOE BIMSHUE
BogHoro oua. I'mgpormoruyeckue ycioBusa fImOHCKOTO MOpPsS mocTa-
TOYHO CJXOKHBL W u3MeHYHmBH ([ oGpoBoabckuit, SamormH, 1965;
«OcHOBHBI® depTri reojormu...», 1961). K konmy nera comxemocTh
npaOpesKHEIX BoA 3axuBa llerpa Bemmkoro mommkaercs o
31—32%, = mapannenrsHo moHu;kaercHa comepskanme 018, A s1o
03HAaYaeT, YTO paccuuTaHHele mo O TeMmepaTypsl GYAYT HECKOIBKO
3aBHIICHHBIME 10 CPABHEHHIO ¢ HelicTBurtenbHbiMua. HakoHem, e mc-
KJI09eHa BO3MOKHOCTh HAPYUIEHHMA HM30TONHOTO pPABHOBECHS HpH
ompexeleHHrx Temmeparypax (o6 atom cm. raasy III).

Menee 9eTKO BhIpaskeH ce3oHHHN 3ddeKT mapamuBaHUA KapboHa-
TA KaJbOuA PAKOBHHON TPETHEro THUXOOKEAHCKOTO [BYCTBOPYATOIO
Mmoanwcka — Spisula polynima (FHupmyscruit u gp., 1967, puc. 4).
[To 3sxToCTpakyMy CTBOPHM 9K3eMIIAPA BJTOr0 BHAa, OOHTABIIETO
Ha cy6amtopannm 3aamBa AnuBa (IOkumit Caxanmm), ycTaHOBIe-
HBL JOBOJEBHO TNaBHEe m3MeHenma 6018, CooTBeTcTBylomme 3HaYe-
HUA TeMOmepaTtypul wuaMeHswoTca ot 95,9—6,4° pmo 9,5—11,0°
Husxne 3HaueHnd TeMmeparyp HOJy9eHH IO Y3KHEM KOJBIOAM pocTa

(¢ur. 13).

CpepmerooBbie TeMuepaTyphl BOABI OO@TAHAS

W Ce30HHBIe TeMIepaTyphl HapalnuBAHU:A

CKeJIETHBIX KapOoOHATOB KaJIBIHA. '
MzoTonmsie TemmepaTypbt

Hak BHmHO, OpH HCTOJIKOBaHWU MOJyIaeMBIX 3HaYeHHMH & BecbMa
BAKHO 3HATH peKUM HapammBauHums KapGoHaToB cKedera. Ecun,
HampuMep, HPEANOJNOKATH, ITO pPaKOBHHA [BYCTBOPDKH HapalimBa-
eTcA PaBHOMEpPHO B TedeHuMe nati MecAuneB, To upobe CaCO,, oto-
GpaHHEIEe Yepe3 paBHEE MHTEDBAJH, RagyT KaKWe-TO CpeNHMe 3HaYe-
HHA TeMIepaTypH (cpeJHeHeNeJbHEIE M T. I.) M [0 HAM, B CBOH Ode-
peab, MOJKHO PacCIMTATh CpeTHEMECAYHEE TeMOepaTypel pPocTa
B TeueHnme mATd MecAneB (¢ur. 14). OgEaKo mpH MeHAKMUXCA TeM-
nepatypax Gosee o6raHo HepaBHoMepHOe HapammBarme CaCO,.
B sToM cnydae, ecam MEL He 3HaeM PeKHM pocTa M oTGHpaeM Hpobnl
pPaBHOMEPHO, TO CpeJHeMeCAYHLIE TeMOepaTypel OYIyT ompeneseH:l
HelPeMeHHO ¢ 3aBHINeHNEeM II0 CPABHEHUIO ¢ HX DEeaJbHHIMHE 3HaAYeHUSA-
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D ur. 14. Or6op npo6 maA ONpeneiICHUA CEI0H-
HBIX M CpeflHece30HHLIX (CpeJfHErONOBLIX) TeMIC-
paryp no CaCO; pakOBMH ABYCTBODOK; OTGOp JOJ-
sKell IPOBONNTELCA Pa3nanyuHo Yy GopM ¢ paBHOMep-
HbLIM M HEPABHOMEPHBIM TEeMIIOM HAPACTAHNA
CpenHeMecAYHbIE TeMIlepaTYpPH O0UTaHUA: V—
10°, VI — 15°, VII — 20°, VIII — 25° IX —
20°, cpemHAA TeMIepaTypa IATU MECALEB 182,
A — paBHOMCPHBI TCMII HAPACTaHUA:

- 10 + 15 + 20 + 25 + 20
Tepv—ix = = = 18°,
B — HepaBHOMCDHBII TeMm HapacTanmfa: I —
1poObl 0TOGPAHE! HEBEPHO, IOJYYEHH 3aBHIMOI eH-
HBIC 3HAYEHUA CpeflHeil TeMIIePaTYPH TNITH MeCf-

15 + 25 4+ 25 + 23 + 20
I-le-B TCD.V—IX_ = = —
= 22°, 2.— npo0Obl 0TOGpaHbl HPaBMILHO C YYeTOM
TeMIIa HapacTAHWA: Tcp.V—IX =
_ 10 + 15 4 20+ 25 + 20
- 5

= 18°

M, 9T0 fAcHO u3 ¢ur. 14. CiemopaTelbHO, TEMIEPATYPH BHICOKOTO
TeMIa HapacTaHHA kak Obl MackupykoT GojJee HVW3KHE TeMOepaTypH
cTaguit MeHee OHICTLOTO pocra. BepHoe mpefcTaBleHHe 0 XapaKTepe
H3MeHelNA TeMIepaTypsl B TeUeHHe IATH MeCAIEB POCTa MOKHO
MOJy4uTh, JUIb 0ToOpaB mpo6GH KapGoHaTa B COOTBETCTBUU ¢ TeM-
IIOM POCTa PAKOBMHBI. Y CTAHOBJEHA CBA3H KOHIEHTPAIWM HEKOTODHIX
9JIeMEHTOB B OPraHOTeHHHX KapOoHaTaX B 3aBHCEMOCTH OT TeMIIa
ux Haxomideuns. B gactaocru, MoGepau (Moberly, 1968) mamed,
4TO B PAKOBHHAX HEKOTOPHIX PereHTHHX ABYCTBODPOK cofep:kaHHe Mg
Bo3pacTaeT UpM OBICTPOM TeMmme pocTa M, Hao6opoT, CHHUKAeTCA
TIpH 3aMelJeHHH pocra. BmoixHe B0O3MOKHO, UTO OT TeMOa Hapammu-
BQHMA BelleCTBA PAKOBHUNLI 3aBHCHT M KOHIEHTPAIMA H30TONOB KH-
clropona.

Paxosuna rpeGemra Csudra pacter He KpPyrawil rop, a JHIOb
B TeYeHHe ONPEJEJeHHOr0 TEMIEPATYPHOrO HHTePBajla, IpuWdeM JIH-
HeHHHi POCT OCYLIeCTBASETCA B OCHOBHOM, HadMHaAg C aBrycTa,
OCEHBI0 B YCJOBUAX MocTellenHoro mnonmzwenus T. Tarum ofpasom,
fuKCHpyeMEII paKoOBUHOW Tpefemka pasMaX Ce30HHHX KoneGaHmE
TeMIepaTypsl MeHbIIe 00IMeli roJ0BOM TeMIepaTyphl BOAB o0UTaHMA.
TodHO Tak ke W PaKOBUMHE MHIUH HapalABAIOTCH B TedeHHe ompe-
JleJIeHIIOT0, HO HeCKOJBKO (oJiee Y3KOTO TeMIepPATyPHOTO MHTepBala.
Ho cymecrsyror Takske opranmsmul, napamubaoumue CaCO, B Teuenne
OBYX Ce30HOB I0Ofla: BeCeHHe-JEeTHEro u JeTHe-oceHHero. K mogo6HEIM
OpraHmsMaM, B YacTHOCTH, UPHHAMJIEKAT YKe YIOMHHABOIMHACH
Pecten grandis artnantudeckoro mobepesxbsa CIIIA (Haskin, 1954).

CiegoBaTenbHO, CpelHUE 3HAYEHNS TEMIEPATyp, PACCIUTAHHBE IO
H30TONAM KHCJIOPOJAA CKeJeTHHX OCTATKOB OPraHM3MOB, pPacTyMHX
¢ mepepHIBaMH, He KPYTJbliA IO, BHIIE CPeIHETONOBHX TeMIEpaTyp
pafiona oburanHus. IlocienHu# BEHIBOO HPHBOJUT K 3aKINIEHUIO, UTQ
upu oupenenennn 018/01% no cpepneir npobe CaCO, Takux opranma-
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MOB DPacCIMTAHHEE 3HAYEHWS TeMOEPATYP ABIAIOTCH Jaske He cpef-
HETOMOBHIME TeMIepaTypaMH CPEIH 0OMTAHWA, & UMb CPelHErO0BH-
MH TeMIepaTypaMi pocTa paxoBUHH mamHo#t d¢opmst. Ho mommmo
dopM, PAROBHHLL KOTOPHIX PACTyT OJMI WIH JBA Ce30HA B L'OAY, €CTh
OpTaNII3Mbl, HapamuBawIoue cKeger KpyriaoroxudHo. llogobmeie op-
TAHH3Mbl OOBLIYHK B MOPAX M OKeaHaX ¢ OTHOCHTEIbHO HeS0JbIMMA
AMILTHTYIAMM TOJOBHIX KoJeGaHuil (wanpmmep, B cyOTponmkax n
tpomnkax). Ilo 6 CaCO; ckemeToB dTHX OPraHuU3MOB MOKHO HOXY-
qUTh IPEICTABJEHHE O XOJie N3MEeHEeHHMA TeMIePAaTypH Cpeisl obuTa-
gus (a4 104 NpUKpeieHHBX QopM 1 pafioHa oOmrTanusA) B TedeHHe
scero roma (dur. 15).

Haxm npepcraBaserca 1edecoobpasnpiM cpegnue 3HaYeHU A TeMHE-
patyp, ompefesneHHsle mo 00 ckejeTHEIX KapGoHATOB, XapaKTep Ha-
pPACTaHWA KOTOPHIX He BHACHEH, HA3BIBATH H3OTONHHIMH TeMIEDa-
TypaMo. JTO TO3BOJHT M36ekaTh HejopasyMenumii, mbo Jalero He
BCAKOE OCPeJHeHHOe 3HAUYCHME TeMIepaTypHl IpPecTaBjAer cpejHe-
FOZOBYI0 TeMIepaTypy, Kak 3To uacto moxarawr. OcobemHO BasykHO
HMeThb 9TO B BHIY IIPH OIIpeeleHHH CPeJHeroOBLIX HaleoTeMIepa-
Typ (cm. raaey VII). Hagemuoe mctonxoBamme HMCKomaeMoro MaTe-
puajia B BeChbMa 3HAYMUTEAHLHOW CTENEHHM 3aBUCHT OT TOTO, KAR MU
31aeM coBpeMeHHHI Marepumat. OTHOINGHHE OPTaHH3MOB K TeMIe-
paType KpaiiHe CIOMKHO, M MBI JHIIb KOCHYIMCH TOH CIOKHOH mpo6-
nesysl. HeoGxoquMo maydnTh 3HAYUTENbHO Gosiee OOMIBHLIA M TaKCO-
HOMHYeCKH DPasHoo6pasHbIfl MaTepmaj, COGPAWHBI M3 Pas3IWIHBIX
funoreorpadMyYeCKMX 30H: B XOJOAUBIX BOJaX OPTaHW3Mbl Pa3BHBa-
OTCA MEJIeHHee, RUBYT OJbIIEe, HOCTHTAIOT -60jJiee KPYINHHX pas-
MEpoB TO CPaBHEGHMUI0 ¢ opraHmsMaMm Temibix Mopei (Camoilaos.
1925; Gunter, 1957; Hallam, 1965) — Bce aTo cka3sbiBaeTca Ha Xa-
pakTepe «TeMoepaTypHoil samucu». [loaTH HUYero HemsBeCTHO O pas-

@ nr. 15. COOTHOLICHIC MEXKAY CPelHerofloBOIl TeMnepaTypoll BOABI I CC30IHLIMM TeMIIepas
TypaMH HapalmmUBaHMA KapGOHATOD CKeJETOB OPraHM3MOB Pa3AMyHOro THOA

TomoBoit xom TemuepaTyphl BoOu (T) U CpedHEerofoBRIC TeMIEDPATYDPH BOMB (T p) perucrpu-
PYIOTCA ML HOPMaMM, CKeIeTH KOTOPBIX PACTYT HeNPEPHIDHO HA MPOTAMKEeHMH Beero Toaa (a):
CpefIHerofoBan TEMIepaTypa UX pocra tz = Tep. Ifo xapGoHATaM CKeJIETOB, HAPACTAIOWMM
¢ niepepeiBamMu auG0 aBa ce3oHa (6), TN00 OONH Ce30H (6), PETUCTPUD YIOTCA TeMIlePATYPH TOJIbKO
CE30HOB POCTA; CNENORPATENBHO, ONPENeJIACMBIE IO HUM CDENHErONOBHIE TeMIepaTypH g, lp
'BCerma Bhllme Tcp
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< nr. 16. Bausiane TEMICPATYpbl HA opramnammfme.ﬂﬂg‘-
BOALM aTJauTHyeckoro  mnoGepembsa CIHA. (ITo_Tlappy
(Tapacos, 1938)
A — roMocTeHOTEpMHEBIE (HeDOabIINe U INIaBHBIE TOMOBbLIE
KoJjieGaHud, ' Gogee "MejIkue KoJeOaHKA ;oTcyTCTBylo'l"_)_;
L — rerepocTeHOTepMHBIE = (3HAYUTENIBHAA AaMIJUTYAA
rogoBEIX H3MEHEHI I TeMmepaTypel, KPaTKOBPEMEHHbIC
KoacOalua He TPOABJIFAIOTCA); a — TOMOIBPUTEPMHHE
(IJIaBHHII X0 POLOBOI KPUBOH, OCTOMHAIOMMICA KpaT-
KOBPEMCHIIBIMK KoJIeOaHHNAME TeMIepaTypH); 6 — rere-
poanpu’repMHble (3HauNTeNbHAA TONOBaA AaMININTYAA, \(l\

>

(=,

/

LN WY Y VIENIE IR XX

pe3KMe KpaTKOBpeMeHHRle alepModudecKue MM KODOT=
Komepronuueciue koyedanna), I—XII — MecAun

s

IUUASAY MEKAY TeMIOepaTypoil BHYTDH Tela MOJIIOCKA M TeMIcpa-
Typoil BOALI OOWTAHHA. OKCOEPHMEHTAILHO NMOKa3aHo (QHKCHpoBauIe
CaCO, racTpomogaMu M MejiemubofaMu (y HAX PAKOBHHA BHENIHAA)
TeMmepaTyp, IPAKTAYECKA HEe OTIMYAIOMMXCA OT TEeMIEPATYPH BOIHL.
T. C. Bepaua u A. B. Xa6aros (1969) ormezaior, 4To Tpm omenke
peaxbHOCTH 3HA9eHHN TeMImepaTyp, HOJYdaeMHX II0 CKeJeTHBIM Kap-
GoHaTaM BHYTPOHHEDAKOBHHHKNX T'OJIOBOHOTHX MOJIIIOCKOB, 1€ CliefyeT
3a0bIBaTh O BO3MOJKHOCTH CYIECTBOBAHMA NOMOOHHBX pasanguii.
B wactHOCTH, OHN IPUBOAAT JaHHHE 0 Gosee BEICOKOU (IO CPaBHeINIo
¢ BOMOM) TeMmepaType Tela HEKTOHHBIX KaJbMapoB B CBAZM C 3aTpa-
Tolt MYCKYIbHOH SHEPTHH.

Bce npuBemennble B OpegBAymieM mojpasfele pe3yabTaThl MOJdY-
deHn 1o gopmadM, 00lafal0MEM BHEMHHM CKelleToM. JloyeHIuTam
Aunmreiin (Lowenstam, Epstein, 1954) ma opumepe coBpeMenHoli ce-
OUH T0Ka3ajd, 9T0 M B KapOoHaTe BHYTPeHHeil PaKOBHHH 3ameyaT-
JeBaoTea Kojxebauusa snagenuii 608, KoTopsle, 0YeBHAHO, CBH3ANKI
¢ Ce30HHBIMM H3MeHeHHAMH Temmoepatyphl. Ilo mpoBam CaCOj;, oto-
6paHHEIM [IOCHET0BATEILHO B COOTBETCTBHH ¢ HAPACTAHWEM PAKOBHIIbI
cenuu, OBIM IOJIYY4eHBH 3HAYCHHA TEMIEPATyp, H3MCHAKMIMECH OT
11,7 mo 17,5° C (ammintyma Komebammii oxoso 6°). OTdeTamBHIE MH-
HOMYMBl M MAKCHMYMBl Ha TeMIepaTypHoM rpaduke He LIPOABIAIT-
ca (Pur. 2 paGorsl yKaszaHHEIX aBTOpoB). ['ogoBas ammamtyma xose-
Gampit TemmepaTypsl obmramusa (moGepembe o. Xomucio, floonug)
ot 12,1 mo 24,2° C. CuenoBaTeiibHO, MIM PAKOBAHA HApallUBALACh
TONBKO TPH HWKHUX M CPeJHHX S3HAYCHHAX TIOJ0BOM aMIJIHTYIHI,
UM paxkoBmHA QUKCHPYET pPasidYHbie TEMIEPATYPH CpeIH B 3aBH-
CHMOCTH OT BePTHRAJLHEIX U FOPA30OHTAJNBHEIX MHTPAlUil KUBOTHOIO
B TedeHHe Tofa. :

Ilo mpepmosaragMoMy OTHOMIEHHIO K TeMIepaType MCKOIAeMbe
OPTaHmsMbl OOBIYHO pa3gelNsAl0T HAa DHBPHTEPMHEIC W CTEHOTEPMHEIE.
Buo:ioros aro nejenne GaBHO yike He ymoBietBopsgeT. Tak, B craThbe
H. Y. Tapacosa (1938) mpuBemeHa HECKOJNBKO [MOLOJIHEHHAS KIAC-
cuPUKALMA MEeJKOBOZHHIX OPraHM3MOB IO X OTHOMEHMAIO K TeMIepa-
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Type, upeginosxentan Ilappom (dur. 16). K ameny ssputepMEBIX dopy
B Kaaccudpuranuu [Tappa—TapacoBa oTHOCATCS OPTaHEB3MKI, 06HmTaMN-
mye IpH Pe3KuX HeGONbITHX AmepHOJMYeCKHX MIN KODOTKOIEDHOAH-
YeCKHX KoJeGaHuAX TeMIepaTyPs, a K CTeHOTePMHEIM ¢opMaM Ipm-
HajJexaT OPTaHM3MSI, KABYMUe KAaK Ipu HeGOJBIUWX, TAaK H Ipn
3HAYATEJbHHIX Ce30HHHX M3MeHeHMAX teMmepatypsl. I[logo6ure mpex-
CTABJIEHNA O CTEHOTEPMHOCTH ¥ SBPUTePMHOCTH OTIAMYAIOTCA OT YI-
POMIEHHOTO0 MX MOHHMAHHA reodloraMy M majieontotoramu. Messny Ten
npu uHTepoperanun snadennit 60® mo ocTaTKaM MCKOTAeMBIX OpTa-
HH3MOB POJb aKTyalHCTHIECKOr0 MOAX0Ja BecbMa Beiuka. DBea mo-
no6HOTO HOAXOMa M30TONHHE MajieoTeMIepaTypsl He MOTYT ObTh pac-
mmdpoBansl (cm. raasy VII).

BO3PACT M CTAINN PA3BUTHA MOJLJIFOCKOB

" Rax 6puto mokasaHo B TPeABIAyINeM ToApasfgelie, IO M30TOMAM
KUCIOPOMA MOJKHO OTJIHIATH OCHOBHBIE HJIM TOLHYHEIE - KOJBIA
(. e. Konba, o6pasoBaBmUeCA OJUH Pa3 B TOAY, B TedeHue ompepe-
JeHHOT0 Ce30HA) PAKOBHH [BYCTBOPOK OT MOIOJNHHTENBHEIX KOJel
(mampuMep, HepecTOBMX U Ap.). Eciu ycTaHOBIEHO, 9TO JaHHEIE KOJb-
Ma ABIAITCA TOAMIHEIMU, TO UX IOACIET U JaeT BO3PACT PAKOBUHH.
Tax, rpebemor CBugra, paroBuna Kortoporo usobpaskena Ha dur. 11,
O4YeBUIHO, MPOKUA HeMHOTuM Gojiee 4 IerT. _

Wzotonusntit MeTox B psAme ciydaeB MOKET BHECTH CYIECTBEHIIbE
KOPPEKTHBEL B CIOKUBIINECHA NPEACTABIGHAA O BO3PacTe MOJIIOCKOL.
Tak, Bo3pacT arJIaHTHIECKOTO GPIOXOHOrOro MoJIcKa Strombus
gigas onpepnensuics ot 10 mo 25 ner. B atoii pakoBuHe im0l 9 gioi-
MoB m3 upubpemusix Boj Duopuasl OII0 00HADYHEHO BCETO [IBa
MOJHHX OUKJIa u3MeHeHusA comgep:xkanma OB, T. e. Bo3pacT MOJLIIOCKa
aumb aBa roma (Keith et al., 1964). Ilo mammpiM Junmreitna m Jloy-
enmrama (Epstein, Lowenstam, 1953; ¢ur. 3 u 4), Bospact S. gigas
Bepmynckux octpoBoB 3—5 m;er (cum. ¢mr. 8).

N3zygenne ocoGeHHOCTEIl pacmpeelleHns TAA@IOT0 H30TONA KHC-
Topoja B CKEJEeTHHEIX OCTATKaX OpPTaHM3MOB, HECOMHEHHO, MOKeT
MHOTOE JAaTh OPH BEIACHEHUM IOCJeI0BATENIBHOCTH W BpeMeHH (opmi-
poBaHHUA OTAENBHBIX 3JeMeHTOB cresera. Hampumep, pasnuamsa mso-
TOHOHOI'O COCTaBa KHCIOPOAA SHA0CTPAKYMA H SKTOCTPAaKyMa rpelem-
ka Ceudra (cm. rmasy III), Bo3moskHO, B KakKO#-TO Mepe CBABAHH ¢
HapamuBaHWEM WX KAJBIHTA B pasjHYHbIE Ce30HHl Iofla, XapakTe-
pusynomuecs CBOMMM TeMIOEPATYPHBIME YCIOBAAMH, COJEHOCTHH
M T. I

Ilocnenrme Konbua pakoBUHH Muivmu | paiiana, JocTHIMeit BEICO-
T 95—100 Mn, pacTyT MemienHo m QUKCEDPYIOT Golee BEHICOKHE TeM-
mepaTypH O ORHOBPeMeHHO 6oliee Y3KME TeMmepaTypHHI Amamasol
10 CPaBHEHUIO ¢ NPeINeCTBYOMEMNA Y9aCTKaMi pakoBHHEL (cM. ur. 9).
ITo muermio . A. CagrixoBoit (1970), v ocobeit, gocTHrmnmx ykasag-
HOH BeIWYUHHI, 3aMefjleHAe HaPAIIABAHAA CKeJeTHOTO BeecTBa CBA-
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3aHO ¢ MOBEIMIEHHOW YYBCTBHTENILHOCTHIO MOJIIIOCKA K CE30HHBIM TEM-
mepaTypHHM Kojdebanusm. Buuskoe aBimemme otmedasoch [lommom
(Dodd, 1964) na xanudopHMIACKNX MHAMAX.

Kpaiine uHTepecHHe Pe3yabTaTH M3ydJeHUS OHTOTeHNHW COBpEMeH-
HOTO HAYTHIIyCa ¢ ToMompbi0 ompepeienns 60¥ pasauYHLIX yIacTKOB
eT0 PaKOBHHELI MoNyYeHnl JitxaepoM u Pumrenrom (Eichler, Ristedt,
1966, ¢ur. 17). B Teuenue mepBoii cTagWM PA3BUTHH MOJIIIOCK KU
B Temioit Bome (23—24°). Ha aroit cragmm cdopMupoBaiach CTeHKa
PaKOBUHHEI [0 ypPoBHA 12-# meperopojkm, a Take 06pa3oBajuCh
nepBhie CeMb HePerOpPOJOK. TeMHepaType 23—24° B mpemenax apeaina
oburanusa Nautilus pompilius (L.) 6am3 o-Ba Ilamay B Tuxom okeane
cootBercTBYeT Tay6mmra 80—110 x. 3aTeM BHe3amHO JKMBOTHOE Hepe-
MECTHIIOCHh B CYymleCTBeHHO 6Golee Xodopmmble (14—17°) m, oueBmamo,
Gomee rayGokme (200—300 x) somsr oxeana. Cpasy ke Ha pPaKOBHHE
BO3HNK mepeykmM (cymenme). Pasmenvmnit amamua 0'8/0 crenxu
H OeperopojoK MO3BOIAI YCTAHOBHTH HOCHEN0BATENIBHOCTD DA3BUTH A
dIIeMeHTOB PAKOBHHB HAYTHIYCA. Takr, BocbMasa meperopogka obpa-
3yerca yyke B Gosee X0JIOTHOU BOJie OHOBPEMEHHO C YYaCTKOM CTEHKH
pakosmHsl Mekny 12 m 13 meperopoaxamu. Bee 31u cBemenusa o cra-
IAAX Pa3BUTHA M MATDANUAX KopablMKa, KOHETHO ke, 6u0J0TY 06hIT-
HEIMH MeTOojaMHM HAOJIOOeHHS HW HCCIeNOBAHUsA WTOIYIUTh HHKOTAA
He yaaJioch OBI.

H3yqenne nzoronHOTO CocTaBa KUCIOPORA CKEJIETOB ITPYIHX Opra-
HE3MOB TaKyKe MOJKeT NaTh NEHHYI HHQOPMAamuio 0 CTaguAX HX pas-
BUTHA X O NPHYPOYCHHOCTH TOM MIM MHON CTAMUU K ONPele eHHOMY
ce30Ry rofa. Tak, ycTanoBieHH pasamanbie sEaueHua 6O qus npaso-
H JIeB03aBUTHIX (OPM HEKOTODHX PopaMmundep, YTO, BO3MOKHO, CBA-
3aHo ¢ (QopMupoBaHEmeM WX B pasamuabie cezounl roga (Longinelli,
Tongiorgi, 1964). Meracdepuueckme ¢opMol (00pasywTCA NpeUMy-
ImecTBeHHO JeToM) M Mukpocdepudeckue opmu dopamunudep, no-
BUAMMOMY, HAKAIIMBAKOT pasguanele Xoaugectsa O (Emiliani,
Epstein, 1953).

N30TOIMHBIN COCTAB KHCJIOPOA CKEJIETHBIX OCTATHOB
KAK BO3MOJKHBIII TAKCOHOMAYECKHNA MPHU3HAR

‘Heige scHO, 9TO 3JeMeHTapHBIA XHMMHYIECKHHA COCTAB CHEJIETHHIX
ocraTKOB 6GeCHO3BOHOYHHIX WIPAaeT BAYKHYI POJb KAK LOPU BHIACHE-
HAN YCIOBHUH 0GUTAHKMA STHX OPTAHA3MOB, TAK M A WX CHCTEMAaTAKIH.
Tem cambM Giectame mogTBepssaero npeackasanme f. B. Camoiiso-
Ba 0 pas3BUTHH XmMuueckoil maseonrtodorun (CamoimoB m Tepentbe-
Ba, 1925).

Nzotomnsiit cocraB Kmclopoja KapOOHATOB TaKHwe B3aBHCHT He
TOJNBKO OT M3MEHEHNA NapaMeTPoB cpensl obutanua (HampaMep, TeMie-
paTypH), HO M CBA3AH ¢ CHCTEMATHYCCKHM II0JI0KeHHEM OPTaHMm3MOB.
IIpexne Bcero, ormeuennoe B rimase 1II menenme oprammsMoB Ha aBe
TPYOOH — OPTAHM3ME, KACIOPOA KapfoHATA KaJbOHUA CKEJIETOB KO-
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@® ur. 17. Conep:kanne naoTonoB kKuciaopona (6 O'%) B PaXOBHMHE COB-
pPeMeHHOro ropabmnka Nautilus pompilius (L.) n8 THXOro OxeaHa
® TCMIIEPATYPLI OOMTAHHA MOMNIOCKA HA PasiNYHLIX CT3[MAX PASBHTHA.
Ilo Jiixnepy u Pumrenry (Eichler, Ristedt, 1966, gur. 2)

A — YHaCTKM CTEHKM DaKOBMHE, B — Heperoponkm



TOPHIX HAKAIIMBAETCA B PABHOBECAM C KHUCIOPOAHBIM (OHOM OKpY-
sKalomen BOXBI, ¥ OPraHm3Mbl, y KoTopux otHomenue O'%/01 pe ma-
XOQUTCA B PaBHOBECHM C H30TONHBIM COCTABOM BOAbl o0@TaEAS —
eCTh B CBOEH OCHOBe JejleHHe [0 CHCTeMaTHdecKoMy upmaHary. Ha-
opuMep, B KaibOUTe TMAHOHPeH MOPCKUX ejkell, KAK OpaBHIO, H30-
TOLEI KUCIOPOIa KOEIEHTPUPYIOTCA He B PABHOBECHM, TOTA KAK MEXY
wucaoporom CaCO,; paKkoBUH mOAaBIAIONIEH 9aCTH MOIIIOCKOB B KHCJIO-
pomHBIM (oHOM CpeAsl YCTaHABAWBAETCH YCTOMYNBOC paBHOBeCHe.

Hceonenosanmusamu BeGepa mw Payna (Weber, Raup, 1966, 1968)
HOKa3auo, 4ro Mepawmuiica coctas O u C1? kanpnura pasaugHbIX
qacTeil CKeIeTa COBPEMEHHEIX M MCKONAGMELIX MOPCKHX €3Ked KOHTPOJIH-
pyerca cucreMarndeckuM KputepmeMm. Ha o6mmpHoM Matepuane 6w1iio
YCTaHOBICHO, 9T0, KaK IPaBuJI0, Urasl oforamens: O o cpapEeRNIO C
naunuped, npudeM §O® urx B GoMbMIMHCTBE CIy4aeB MaJlo OTJIHYA-
erca oT 60 rar xmvmuecknm ocamgennoro CaCO,, tak w rapGomarta
Kaabuua (aparoHura WIH KaJbIHTAa), HAKOMIEHHOTO TracTPOTOHNAMH,
nexermunogaMu u gopamummdepamu. Copmepsxamme O pasamenbix
YY4aCTKOB DAaHIMPA U apucToTeleBa GOHADA M3MEHSETCA B JOCTATOYHO
HHpPoKuX mpegenax. Tak, 60!® 3yboB apmcroTeseBa ¢oHapsa B cpen-
nem Boimne, geM 6 O'8 maHmup A, ToTHa KaK KaJIbIUT OCTAJIbHBIX 3JIeMEHTOB
domaps (mmpamuzox, crobox, snmdus) obegmen O mo cpapHeEmIO
C RATBIATOM MAHIUP. Cpasrenme 80 roMoJOTHIHEX 5IeMEHTOB
CKelleTa MOPCKUX esieil, NPUHANIeKANINX Pa3INIHEIM TaKCOHAM KJac-
ca Echinoidea, noxasmiBaeT, 9T0 HAAOTPAABLI, OTPAAH H CeMeHCTBa
061aJaoT oUpeeSeHHON JOCTAaTOTHO BLIIeP/KaHHOH XapaKTeDHCTHKOM
H30TOIIHOTO COCTaBa.

Comepsamme O n C!3 B creJeTHOM KaJbIWTe NpeAcTaBUTeIeit
APYTHX KJIaccoB THma uriokoxmXx — Asteroidea, Ophiuroidea u

&P %o
z
i
, NI
®unr. 18. CpeaHie 3navenma 8C13 \> |
un 60'% COBPCMCHHLIX KIAcCOB THIa 8
uraokokux. Ilo BeGepy (Weber, 2 !
1967a, ¢nr. 2) l
A — Echinoidea- Mopckne exn (4,— / )’
HeopaBUIIbHbE, A, — UpaBUIBLHEE); -4 ,‘
B — Asteroidea — MOpCKNe 3Beansl; !
B — Ophiurocidea — 3MeexXBOCTKHI [
(obnypm); I' — Crinoidea — mopcrme s ‘Q :
STHIUY | L ; . |

2
70/ %q

Crinoidea — TaksKe B OCHOBHOM OIpefeNfaeTca He YCIOBMSAMH BHeII-
Hell cpedsl (TemiepaTypoii, CoJleHOCTBIO M Ap.), a HX CHCTeMaTHYe-
ckum mogoskermem (Weber, 1967 a, 1968). HocTraTouno 0TYeTIAMBH
H30TOIHEE XapPaKTepPUMCTHKM HAXOTPANOB W OTPANOB, a IJAd MODCKHX
38e37 U 0PHYP—CeMeHCTB M B HEKOTOPHX ¢;Iydaax—O06osee HI3KHX TaK-
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conoB. CoBpeMeHHEIe NIpeICTABHTENN PAa3MHYHEIX KIACCOB WMIJOKO-
wax (dur. 18) xapaxTepHsyOTCA CIeAYOIIUMHA OCPeJHEHHHIMH 3Ha-
genmama 0'%, %y (B crobrax wxommuectBo aHamm3oB): Echinoidea
(Mopckme emm) — 1,79 (256); Asteroidea (Mopcrme 3sBespmmer),— 3,08
(573); Ophiuroidea (smeexBoctkm ummm oduypn) — 0,49 (166); Cri-
noidea {Mopckue aummm) — 2,39 (41

OsweBmaHo, fafNpHelee M3yYeHHE W3OTOMHOTO COCTABA CKENETOB
¥ APYTHX TPYOI OPTAHH3MOB IO3BOJUT BHIABUTH KaKWe-TO PasJINIHA,
HMEIIIUe CHCTeMaTHdecKoe 3HadeHwue.

B aroit cBasu Goabmoil wHTEpEC HPEACTABIAIOT NaHIBEe ompejele-
HUA U30TOMHOI0 COCTaBa KHCJIopoma B KapGomate cTBopok JSpisula
solidissima w3 AriaHTHYecKoTo oKeaHa, mnpuBefeHHse DBoysHoM
(Bowen, 1966). Ha ocHoBaHmu m3ydeHHA HECKOILKNX JeCATKOB pa-
KOBAH YIOMAHYTOTO BUja, BO3YH ycTaHOBMI, 9TO B ONHOM M TOW ke
OOy ANUM CYIECTBYIOT JBe TPYNNH PAKOBHH, OTJNMIANOIINECHA 3Ha-
geruamu 0018, YV opmoli rpynmsl cpendee 3HaYeHMe § BEIMe, YeM cpef-
Hee 3HaveHme § Apyroi rpynusi. ¥ ofeux rpynn sHadeHne 0 MeHSETCHA
¢ POCTOM CTBOPOK, 4YTO, O9YeBHAHO, OOYCIOBIEHO CE30HHHIMH KOJe-
Ganuamm temmepatyps. IlpmBogmmuie BoysmoM rpadurwm msmeneHus
6018, mocrpoenHBe 10 IPeNCTABATENSM PA3HBIX I'PYOI, CMEMEHH OT-
HocuTenbHo Apyr apyra (dmr. 19). Takum o6pasom, ecan paccyaTaTh
TEeMOepaTyps, TO OHU OKAYKYTCA Pa3JHIHBIMU JIS CTBOPOK, MPOUCXO-
AAMAX U3 ONHOIO M TOTO »Ke MecTa. BoysH saTpyiaHsAercAa o0bACHATEH
BO3HAKUOBeHNEe NOJ00HHX pasauduii. Ecinm Bo3MOMKHOCTh TepeHoca
gacTH paxoBmH mcrIodena (Boysu orpumaeTt nomo6Hy0 BO3MORHOCTS,
HO OTM@YAET, YTO YACTHh PAKOBHH HPUHAMJIE;KANa MEPTBBHIM MOJLJIIOC-
KaMm), u o0e Ipynmsl gefCTBATENBHO COCTABIAKT ONHY NONYJIAIHUIO,
TO He Ka)KeTCA TAKHM Y HeDeasbHBIM IPeJIoJ0yeHue Boyaua pac-
CMaTpPUBATh M3OTONHEIA COCTAB KamJol IPYNIBl KaK TaKCOHOMHYe-
CKMIl IPH3HAK IOABHJOBOTO DaHTa.
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@ ur. 19. Cegounrie kolcGaHna aHavenuii 6 O!F B yeThipex SkaeMIIApax panoBnH Spisula
8olidissima N3 OGHOrO MeCTOHAXO:KIEHHs, ATaaHTHYeckuii okca. Ilo Boyany (Bowen, 1566,
¢ur. 33 n 34). 3navyenns 30V pmaHel B %,

OK3EeMIIJIAIPAl C PA3IMYHBIMUA 3Ha4YCHUAMU 6 O® crpynmoApoBaHbl IOOAPHO
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BBIBOJIBI

1. B mpobax CaCO,;, mocmemoBaTeablio 0TOGPAHHEIX H3 PAKOBHH
HEeKOTOPHX THXOOKEAHCKUX JBYCTBOPOK (Muauu, rpeGelnKa, ComayIibl)
IO KOJBIAM POCTA OT MaKYIIKH M0 HNKHET0 KpPasd, YCTAHOBJEHH! I[UK-
Juieckue Kosebanmsa snadenusa 80, o0yciioBleHHbIE Ce30HHBIM Xa-
parrtepoM Hakomienusg O8. Ilo monyduennbim 3Hauenmam 60 MoxiHO
paccuauTaTh Ce30HHEBIE TEMIEpaTyphl HapacTaHUA PAKOBHUH.

2. Insa nonmyvenuda OpeNcTAaBIEHNA O Ce30HHEX TeMIlepaTypax poc-
Ta PAKOBHHSNI mpobni KapboHaTa xajbmua HeoOXxomumo oT6Hpartb ¢
y9eToM TeMIa HAapaMMBAHMA CKEJeTHHX KapGOHATOB.

3. T'omoBoit X0x TeMIlepaTypH M CPeIHET0/I0BHE TeMIIePATYPHl BOLEI
o0uTAaHUA PErMCTPUPYIOTCA NUIIb dopMaMu, KapOGOHATH CKeJNeToB Ko-
TOPBIX PACTYT HENPEePHBHO B TedeHWe roma. Ilo rapGomaTam cxelne-
TOB, HAPACTAIOIIUM ¢ nOepephBamu amGo oxmu cesoH, Jmbo JBa,
MO3KHO OLpeelUTh TeMIePaTypPH TOJBKO Ce30HOB POCTa; HOJydYaeMbe
3HAYeHMs BCer[a BLINIE CPeJHEroJOBHX TeMmepaTyp Bopasl obmTaHusA.

4, Tlogcder moJHBIX HUKIOB U3MeHeHua zHadenusa 608 B mocrmeno-
Bareabo orTobpanupix npobax CaCO,; pakoBHMHEI MOJIIOCKA HO3BO-
JIAET OUPEIEeNUTh BO3PACT JKUBOTHOTO.

5. Usyuenne xapakrtepa pacupegenenns O® B ckemdeTHHX Kap6o-
HaTaX MOMKET UpPef0CTAaBATh IIeHHEE AAaHHbHE O CTa[MAX PA3BATUSA
sKHBOTHOTO, O NPUYPOYCHHOCTHM ITHX CTAiuil K oupefeleHHOMY Bpe-
MeHH T[Ofa, O MAOCPANHAX JKABOTHOIO ¥ T. IO.

6. M3oTonHu# cocTaB KHCIOPOMAA CKeJeTHHX KapbolaToB 3aBUCHT
He TOJbKO OT (PAaKTOpPOB Cpednl (TeMmepaTyphl, COJNEHOCTH H T. I.),
110 M OT CMCTEeMaTHIeCKOTo NoioeHnA opranmama. OgHH opTaHESMBL
makamaaBalor 0'%/0!® kapboHaTa cKejieTa B PAaBHOBECHU C H30TOIHBIM
COCTABOM KUICJIOPOJAa BOXH (MOJINIOCKH, OGpaXWOHOAH), B CKeJIeTHHIX
kapfoHATax APYIMX — M30TONHOE PaBHOBeCHe He YCTaHABJINBAETCA
(urnokoskue). Be6ep u Payn nokasamm, ato copep:xanue O® B cremer-
HOM KaJIbLiTe COBPEMEHHHIX UIVIOKOIKUX Ompenessercs B OCHOBHOM MX
cHUCTeMaTHIeCKHM MOJIOMKeHHeM: oTHeJbHEe KIacch, a B mpefelax
Klacca W TAKCOHOMHIECKHe NOApasfeleHHs Oojiee HHU3KOro DPAaHTa
XapaKTepH3yKTCA ompefeleRHEMA sHadeEmamzm 608,



Taasa nartasa

METOJ M30TOIIHON IMAJEOTEPMOMETPUI

BBO/IHBIE 3AMEYAHR A

B 1902 r. II. Kopn mpexncka3sal BO3MOKHOCTb CO3HAHUA «Te0llo-
THYeCKNX 9acoBy, OCHOBAHHEIX Ha ABJICHWA DPaJjuOaKTHBHOTO pacia-
ma. 45 Jer cmyeTA APYroil BEIAKIMHAMCA YIeHBI — TaK ke Kax o
Kropu mocrarodno mamexmir or reojgormm — I'. IOpu BrygBumaya umewn
HCIOJIb30BAHAA B KAYECTBE (Te0JOTHIECKOTO TEPMOMETPa» W30TOIE
Knciopona. MsBectHo, 4To mnpermckasanme Hiopm Bckope cOBIIOCH:
ysxe B 1907 1. GpuIn IoNydYeHH NePBEie TudpH a6COMIOTHOTO BO3pacTa.
IlepBrie HOKa3aBAA «reolOTWYECKOTO TepMoMeTpay OmuIM omyOImKo-
Baasl [Opm m ero xommeramu B 1951 T.

B orofi rmaBe ML He OrpaHMYHBAEMCA JUIIL 060CHOBaHHEM HPUH-
OHOOB MeToJa HW30TONHON IAJe0TepPMOMETpHE ¥ HM3J0KEHHEM Ipo-
mecca TpPOBefleHAS MB0TONHOTO TajeoTeMIepaTypHoro aHaiamza (cGop
OPTAHMYECKHX OCTATKOB, OIpe[fejieHAe WX NPUTOAHOCTH A Iajeo-
TEeMIepaTypHLEIX HCCIeHOBaHUHA, HOATOTOBKA MaTepHala MmJIA Mace-
CHeKTPOMETPHUIECKOTO aHANHW3a). DoJbimoe BHAMaHHE YAEJEHO TeM
3ATPYIIIEHN AM, KOTOPHE BOZHHKAKIT Ha OYTU NPAKTHYECKOTO BOILIO-
HIeHAA WIEH (Te0JOTHYECKOTO TEPMOMETpay.

OCHOBDLI METOJIA

PaBuonecrnoe pacmpenesesme 0% mesxmy KMcIopomoM BOMBI
H KHCIOPONCONEDKAINETO COENHHEHHA

W3aoTonublii MeTo[ OOPENENeHHA NaleoTeMIePaTyp OCHOBAH Ha
HCCJICAOBAHNU KHCIOPOAa COeJHHeHHil, CBA3AHULIX ¢ BOAIO# daszoii.
Tsreanit wsoton wuciaopopa O  paBHOBecHO pacHpeneseTcs
MERIY KICIOPOTOM BOJHI U 0CALAAIOMET0CA N3 Hee KIICIOPOCOePiLa-
meTo COeTUHEHU I, HTO PacIpe/[eJeHNe 3ABACHT OT TEMIEePATYPLl 0Casi-
NleHUA — dYeM HUsKe TeMmepaTtypa, TeM Goabine O comepsxmres B co-
emuHertun. Hpea meroma B o6meit dopme 6niiia mpeguosxena FOpu
(Urey. 1947, 1948).

Rucnopogunte coemuuenna mHaubosiee MOANOIAT AJA ONpefleeHHA
TeMIEpATYPH X o0pasoBaHUA, HPEMIe BCETO MO TPHINHE PACIPO-
cTpaHeHfIocTH Kucaopona ua 3emiae. OH BXOAHT B COCTAB TAKIX YacTo
BCTPeTalONINXCA M YCTOMYNBEIX B Te4eHHE TeoJOTIYeCKOTO0 BPeMeH:n
MHHEPAJIoB, Kak CHJIHKATLl, KapGomartoi, docdatst u  cyabdaTh.
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IlpurogHOCTS KUCIOPOAHKIX COSTHHOHMI ANA TEMIEPATYPHEIX OLpe °
meleHmii 06yCIOBINBACTCA TaKKe U TeM, 9To MUpOBO# 0KeaH mpecTaB-
nser coboit GonbImoil pesepByap KHCIOPOAA, IOYTH He MeEH AU
CBOH H30TONHEIA COCTaB B TedeHMe TreoJorHdYecKkoro Bpemenu. Tor
$aKT, 9T0 ABe M30TOUHLIE pasHoBuaHocTH Boael H,O' u H,0'® obpa-
3YIOT MAeaIbHBIe PACTBOPHI KAK KUJKHUE, TAK U TBepAbe, oGecnednBaer
HEeOPEePHBHOCTh HM3MEHEHMS W30TONHOTO COCTaBa C TeMIepaTypoi.
Kpome Toro, m30TOmHHIA COCTAB KHCIOPOZA MOKET OBITH HM3MepeH ¢
60aBIIOA TOYHOCTHIO.

Merton, m30TONHOM TEPMOMETPHUH OCHOBAH HA pacupefejeHHH W30~
tona O MesROy KICIOPONOM BOALI U MHHeDPAJa, T. €. Ha HAJIMYUI H30-
TOIHOTO 00MeHa MeKIY STHMU ByMsA KOMIOHEHTAMH, BbIPAaKA0METoCA
clrenywomeii peaxmuell, Hampumep [IA KapGoHATOB:

H,0® -+~ M,CO3* = M,COY¥ + H,0.

Pamom uccnemosateneii (Webster et. al., 1935; Mills, Urey, 1939,
1940; Urey, Greiff, 1935) mnorasamo, uro npu obMeHe MeELy
RHCJIOPOTHHMHI COENMHEHNAMH M BOJOM TAMKENBIH M30TON KHUCJIOPOma
KOHIIEHTPHDPYeTCH B KHCIODOfe MuHepasa.

[ m30TONHOTO cocTaBa JI0GOT0 KHMCIOPO/CONePHANEro MuHepa-
Ja, OTJIArapoINerocs W3 BOMALI, BeChMa BAMKHEIM YCJIOBHEM ABIHETCH
ero coocoGHOCTE K 00MEHY ¢ KHCIOPOLOM BOIE 0 CKOPOCTh, C KOTOPOH
focTAraeTcsa paBHOBecHoe pacupeneienue O'® Meny BOXON U KHCIO-
pPOACOAEDKALIM COeTUHCHUMEM B pacTBope. B aTomM oTHOImGHHH Kap-
GoHaTH OKa3HIBAITCA B Haubosee GIaroNPMATHHIX YCIOBUAX IO CPaB-
HEHHIO C APYTUMH KECIODPOAHHMHE coenmHeruavMu. O6MeH Kunciopopa
Kap6oHaTa ¢ BOHOH B pPACTBOPAX MPOMCXOOHMT MOCTATOYHO OHICTPO.
Ham6omnee moppobuo ux obmen 6n11 mayden Muamcon m FOpu (Mills,
Urey, 1939, 1940), a rawsxe Man-Kpu (McCrea, 1950). Obren B
pactBopax uaydancsa Takske A. B. TpodumoBrm (1954). '

Mumme u HOpu mamam; uro obmen mempay CO, m HoO mpu 30°
OPOMCXOJIMT HONHOCTHIO B TedeHme 7 MmHYT, a upu 0° B TeveHne of-
Horo uwaca. [lna xapGomnaTta matpusa mpm 25° BpeMsa MOJOBHHGHI 00-
Mena paBio 24 gacam. Cropocth ofmena 6GurapGomarta Goablie CKO-
poctu obmeHa KapGoHaTa, HO MeHbIIe CKOPOCTH 00MeHa YITeKHCJIOTH.
IloBEmenne TeMmepaType PE3KO YBEJMINBAET CKOPOCTH oOMeHA.
A. B. Tpodmmor mames, aro 3a 10 muryT npn 100° npoucxonut npax-
THYeCKW TOJHBIH o6MeH KHclopojga KapOoHaTa Kalusa C BOJOH.
Taxme ke onbITH AMA copnl U GukapboHaTa HATPHMA NaTU COBEPIIEHHO
TOIKIECTBeHIHe pe3yJabTarh. PacTBopuMbie kapbovaTHBe coeJuHe-
uua u, B gacteoctn Ca(HCO,),, cnoco6aH 10BonbII0 GEICTPO 06MeHH-
BATBCA C KUCIOPOMOM Boabl. DBecbMa CYHIeCTBEHHHIM YCIOBHEM IIpHU
0Ca’KIeHWH MHHepalla ABJAETCA GHICTPOTA YCTAHOBIEHMA OOMEHHOTO
paBHOBecHsA B pactBope. llpy MegieHEHOM Nepexofe PacTBOPHMOIO
COeNMHEHUA B HEPACTBOPHMOE COCTOAHME YCTAHABINBAETCA DAaBHOBEC-
HOe COOTHOINEHHE ¢ KHCJIOPOMOM Bombl. TakuM o06pasoM, KICIODOj
BOJEI, KOTOPLIA 3HAUWTEJbHO LpPEBAJUPYyeT HaX KOJUYeCTBOM KHCJO-
pofla MEHepaja, ABJAETCA KaK O «hoHOMY», ompeme’sIOMUM I120TON-
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HEI COCTAB BHIAEINBINETOCA TBEPAOTO COefHHEHHS, B MHTEPECYIOIeM
Hac ciaydae — KapGoHara.

Hpyrum onpenmensoniuM GakTopoM HM30TOIMHOTO COCTaBa KapGona-
Ta ABIAITCA TeMIepATypPHbie YCIOBUA, IPA KOTOPHIX IPOHCXOAAT
obMeH u o6GpasoBaHme TBepmoro KapGoHAara.

Peakuun msotomuoro obMena, HAymme ropasjo MeJIeHIEe XIMM
YeCKHX peaKIiil, NPOTEeKAT ObICTpee NMPU BHICOKUX TeMIepaTypax.
Bricokne TeMmepaTyphl OKa3BIBalOTCH HauMeHee GIaroNPUATHRIMEA [JIA
PasnejeHnsa M30TOHOB upu o6pa3oBaHmmM coemmHeHuA. pyrumum cio-
BaMM, deM Bbllle TeMIeparypa, TeM MeHbIIe Gymer OoTIMIATBHCA
HM30TONHEIA COCTAB KHUCIOPOLA MHHepala OT KHCIOpPOZA BOXBl TOTO
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N @ ur. 20. FiaMeHeme snavcHuii 501°
N B Kap0oHATaX B 3aBUCHMOCTH OT TeM-
1000 L N~ nepaTypni
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BOTHOTO Pe3epByapa, ¢ KOTOPHIM OH cBA3aH. XOX W3MeHeHNs M30TOI-
HOTO COCTABA C TEMIIePATypOo# XapaKTepU3yeTcs KPHBOH, MHoJydeH-
goit mo pacgerusiM mammeM IOpu (Urey, 1947). dta KpmBasa NoKa3h-
paer (rabmu. 12, ¢ur. 20), 9ro u3MeHeHHe KOHIEHTPAIUN TAAEIOTO
W30ToTIa C TeMIepaTypoil TeM MeHbuIe, UeM BHIIIe TeMIepaTypa.

Ta6nnma 12

H3venerne xoHmeHtTpauun 0% B kapOo-
HATax [pPH A3MEHEHNM TeMOepaTyphi.
Ilo ¥Opu (Urey, 1947)

Temnepatypa, °K HKoHCTaHTa PaBHOBeECHA
273 1 1,037
298,1 1,033
400 1,021
500 1,016
600 1,011

[ia cyKEeHHA O TeMIepPaType OTIOKEHUS KUCIOPOIHOTO COoemH-
Henng mo KoumenTpamuu O wyxHo, uTo6H 5T0 coemuHeHume OGHIO
cooco6Ho 00MeHMBATH CBOIl KHCIOPOJ € KHCJIOPomoM Bomw. Beaen-
CTBHE 2TOT0 BOIPOC O KHUCIOPOJHOM 0oOMeHe ABJIAETCH ONHUM U3 0C-
HOBHEIX BONPOCOB IAJIEOTEPMOMETPHH.

Hapsagy ¢ nHaxmameM o0MeHHOH cmOCOGHOCTH HMeeTCA M elle He-
CROJbKO YCIOBMH, ONPeeNsiOMuX BO3MOYKHOCTH MPUMEHEHH A METOAa
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H30TONHON maneoTepMoMerpun. Heob6xoammo, w106 06MeB Meskzy
KUCJIOPOJHHM COeMHEHHeM M BOJOW NPOMCXOMMJ B PABHOBECHBIX yC-
JOBAAX, 8 5TO YCJOBUe BHIOOJHAETCA JUIIb [P HOCTATOTHO MCJ-
JeHHOM Xofe mpoiecca o6mena. HyskHo Taxse, aTo6nl coGammalcch
yciloBHe HemPepHBHOCTH X013 W3MEHEeHMs M30TOOHOIO COCTABA C TEM-
mepaTypoil, a 3To obecmeauBaercsa TeM daxtom, uwro H,0* m H,0*
06pasyor maeadbHble PACTBOPHI.

Tax KaKk M30TOMHBIA COCTAB KHUCIOPOJHOTO MHUHEpaja oIpenesser-
csa IByMs PaKTOpAMHU: MBOTONHLIM COCTABOM KHCIOPOLA BOAGI M TEM-
mepatypoir 00pasoBaHHA, TO MAJA TOro, 4YTo6E II0 COCTABY KHCJO-
poia CYZMTH O TeMIeparype, HY;KHO 3HATL M30TONHBIA COCTAB BOJHO-
rodoHa I ero HeM3MeNseMOCTh B IPOCTPAHCTBE.

. Cobanronenne BceX MepeuUCIAeHHBIX YCAOBHA He0GXOAUMO A TOTO,
9T00B [0 H30TOMHOMY COCTAaBY KHCIODPOAA MHHepaja MOMKHO OBLIO C
JOCTATOUHON YBEPEHHOCTHIO CYJUTh O TeMmeparype ero o6pasoBaHHA;
OPYTUMM CJIOBaM#, O HPABUIBHOCTH «3aMUCH» TeMuepaTypsl. [las reo-
JOTAa NPEACTABIAIT MHTEPEC UMEHHO IajleoTeMIepaTypHble omnpeie-
JeHUA, T. €. OupeleeHH A TOMIEPATYP OTIOKEeHHA MHUHepalioB, obpa-
30BaBIIMXCHA B NAJNEKOM IeoJIOTHYECKOM mpolmiaoM. Beugy ortoro mpu-
GaBisercsA elle OJHO CepPhe3HOe YCJOBHE NPUTOAHOCTH HCIOIb30BAHUA
KUCIOPONHOTO MUHEPaJia [ NaJe0TePMOMETPHM: CIOCOOHOCTH €ro
COXDAHATh NEePBOHAYANBHHIN M30TONHHI COCTAB CBOErO KHCIOPOAA
B Te€YOHHE I'e0JOIMIeCKOTO BPEMEHH, T. €. CIOCOOHOCTh NPOTHBOCTOATD
BTOPUYIHEIM BO3HEHCTBUAM PA3NHYHBIX IPHPOJHHX aKTOPOB, MM, KAK
OPUHATO BHDAKATHCA, — «OPOYHOCTH €T0 TeMIepaTypHOM 3amumcmy.

C Touku 3peHmA COONIOHEHHA BCeX HTUX YCJAOBUM, HajleKo He Bce
KUCTOPOJHEE COeMHEHUS ONMHAKOBO PABHOIEHHLI B MajieOTEPMOMET-
PMH M HOTOMY OJHOBPEMEHHO BajyKHO OOCYAMTH NPMMEHHMMOCTH pas-
JUYHBIX KHCJOPOAHBIX MHHEPAJOB JJf YKa3aHHOM Ielu.

Kax y:;xe 6pL10 0TME9eHO, OIHHM U3 CAMBIX CYIIECTBEHHEIX BOIPO-
COB B IIaJIEOTEPMOMETDUHU SBJIAETCA BOIPOC O COOCOGHOCTH KUCIODPOJ-
HBIX COefMHEHHH K 0OMEHY CBOEro KHCIOPOJA C KHUCIOPOJOM ‘BOXBL.
3radenne oOMeHA NI NaJie0TEPMOMETPUH HMMeeT ABOSAKUH XapakTrep,
C opHO¥ CTOPOHH, i1 TOTO 9TO0K! O COMEPHKAHUI0 KHCIOPORA B MUHE- -
pane OBJIO MOJKIO YCTAHOBATH TEMOEPATYpPy BHIANEHHA MUHEpasa
W3 pPAcTBOpa, HAH0 4YTOGH pacTBOPHWMOE COEJUIEHUE, U3 KOTOPOTO
MuHepaa obpasyercs, OblI0 cnocoOHO OOGMEHWBATH CBOM KHCIOPON
¢ Kucaopomom Boasl. G [pyro# e CTOPOHDI, BayKHO, 9T00b 06pa3oBaB-
meecH COEIWHEHWE HE JETKO TOAIaBajloch TeTePOTEeHHOMY OGMeHYy
n 6BI0 cOOCOOHO HPOTHBOCTOATH BTOPUYHOMY BO3REHCTBHUIO BOAH
M YIVIEKHCIOTH. JTHM YCIOBHAM Hauboyiee yIOBAETBOPAIOT WPUPOJ-
HHe KapGOHATH.

B npupope npeppamernme Ca(HCO,), B mepacTBopuMbit Kap6oHAT
CaCO; MoxeT mpOMCXOMUTHh WM HEOPTAaHMIECKEM HYTeM BCJIEACTBUE
OOTEPH YIJEKHUCJIOTH, WiaH (Jame) moj BIAXAHHEM OMOXMMHYECKUX
nponeccoB. Ilpu sToM He Bcerga OTNOMKEHHEe NPOMCXONMT B paBHOBe-
CHH ¢ KHCIODPOLOM BOMbI, XOTA B GONBIIMHCTBE CIydaeB B IPHPOje
OPOMCXOOAT paBHOBEeCHOE ocajkaenme. Hapymenue paBHOBecHA
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MOJKET ObITh WM B caydae G0JbMON CKOPOCTHA OCAMKIECHUA, UJIA B CAY-
qae OHOTOrHIecKOT0 PPAKIUOHMPOBAHUA BHYTDH OpPraHusMa, OTJIa-
rajomero Kap6oHarT.

O6nl910 Kap6OHATH OPTraHOTEHHOTO0 MPOUCXOJKACHUA IIPEICTaBIA-
0T coboil B ocHoBHOM Kapbomat xaapmma CaCOj,.

Benue yie npmsBopgmiachk KpubBas (cM. ¢mr. 20), xapaxtepusyio-
A U3MEHeHWe U30TOmHOTrOo cocTaBa Kucjaopoga CaCO, B saBucuMocTu
OT TeMmepaTypel. B mpememax, COOTBETCTBYMOINMX OOBIYHHEIM MOPCHKEM
yeaosusam (ot 0 go 30° C), ygacToK KpUBOi# Malo OTIHIAETCH OT HPA-
Moit. HpuBasa 5Ta nmpuBefeHa Ha OCHOBAHHAM PacUeTHHIX onpefeIeHuH
KOHCTAHT PABHOBECUs H30TOMHOT0 00MeHa 1 K02PPUIHEeHTOB PpaKImo-
HUPOBAHUS A Pa3IAIHHX TEMIEPATYP.

Oxmano aTH pacdeTHl HELOCTATOYHO TOIHEL, ITOOBI UX MOMKHO ObLIO
OpUMENTUTH I HKCHePUMEHTANBHOTO OlIpefesenus HeGOMBIMUX OpH-
POJHBIX pa3HOCTel TeMOepaTyp OTIOKeHUS KapOOHATHEIX MEHepa-
BoB. lma atEX nenedl mpuxomurcsa paspabaTHBATh IMOMPUIECKYIO
TEMIEPATYPHYIO IIKaNy. _

Taras wrana 6wna paspaborama Mar-Kpu (McCrea, 1950) maa
HeopTaHNYeCKM ocaskaeHHoro kapbomara kansius. Max-Kpu ocaxpan
Kap6oHaT KaAbIUA B TAKUX YCAOBUAX, KOTOPEE OBIIM 10 BO3MOKHOCTH
Oiue K yCaoBUAM OTJIO:keHHUs KapGoHaToB B mpupoje. C 9Toil ueapio
OH 1I0JIb30BAJICA ABYMA NPHPOTHBIME BOAAMH: OJHA OHa B3fATa BO
@uopnpne, gpyraa — B wrate Maccauyzerc. ColeHHOCTD 3TUX BOXK CY-
mecTBenno pasamdanachk (36,7 u 32,2%/4,). UsoTounsii cocTaB KHUCIO-
pona KapbomaTa KaJbiiud, 0CAySIEHHOr0 M3 HEX OPH ONHON W TOH sKe
Temuepatype, pasamganca uHa 1,14%,.

N3b6niTor mopomikoobpasHoro Mera pacTBOPAICSA B 9THX BoJgaX OPH
NoAfeP;KUBAHIA MOCTOAHHOTO HAPUMATIBHOTO JABJIEHAS YINEKUCJIOTHL
H HOCTOSHHOM BeTpAxuBaHuu. [locie ymaneHAS HepacTBOPHBIIELOCA
Mena u3 TaKoro GmxapGOHATHOrO PAcTBOpPA MOCPENCTBOM BHILYBAHHSA
CO, mpu mpomycKaHME TOKAa a30Ta, YBJIAYKHEHHOTO TOM Ke BOJOI,
mONYIaNCHA 0CAMOK KapboHATa KajpOuA B BUAE TOHKON KODOYKH, OT-
Jlaralomeicsa Ha cTeHKaXx cocyfga. Takoe MemqiaerHnoe o0pazoBaHmEe ocaj-
Ka HauboJee CPABHUMO C XapAKTEPOM OT/JIOMEHM KapGoHaTa KaapIud
B OPMPOJHEIX BOJaX.

dtus. cmocobom Max-Kpm ocanigan rapGoHAT kanspids Opu pas-
JUYHEIX TeMOoepaTypax, OOBTOPSA OCAMIeHNe DU Ka;KAoil TeMmepa-
Type 3—35 pas. WsMepAs H30TOUHLIA COCTAaB KACIOPOAA 3THX OCANKOB,
Max-Kpu - ycranoBwiI Hajdmaue JWHEHHOr0 OTHOIIEHWA ME}SAY STUM
COCTaBOM W OOpATHEIM 3HJ49eHHEM afCOMTHON TeMIepaTypH.,
Orcroma MosKeT GHITH 0 H30TOMHOMY COCTAaBY KHCIOPO/Ja HaWJeHa TeM-
mepaTypa, OpH KOTOPO# oTaommica KapboHar.

IlocTpoenne m3oTonHOK TeMuepaTypHOi ImKajdsl TpeGyer Gomburoi
TmaTesHocTa. Jomreitn u Ap. (Epsteinet. al., 1951; 1953) paspaba-
TEIBAJIM DAJe0TEeMOEPATYPHYH IIKAJIy B TE€YeHME HECKOIBKUX JeT,
MEHAS pa3muuene ycioBda. [locie oKoHIaTeNmbHOW paspabOTKH Me-
ToAa NMpefBapUTeNbHOH WOAroTO8SKH 00pa3ioB KapOOHATHHX PaKOBMH
ObLT gan mocaegamit BapmanT mekansl (Epstein et al., 1953), mpu-
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BeJIOUI K YPAaBHEHUI0, KOTOPHIM B HACTOANIEE BPEMA MOJIb3YeTCA 50Jib-
IIMHCTBO ABTOPOB. JTOT BAapHAHT OTHECEH Hap6011aTaM, OTJIOKHB-
IIUMCA ®M3 MOPCKON BOJHI, COOTBETCTBYIOUIEH CpeNHeOKeaHUTeCKOR
BORe. OTH aBTOPH YCTAHOBUIM TEMIEPATYPHYIO W3OTONHYIO LIKAIY
OHOJOTHIECKOTO XapaKTepa, HCUOJb3YA JIJIA ITOT0 MOPCKUX IHBOT-
HEIX ¢ H3BECTKOBHIME DaKOBEHAMH. B HeKOTOpHX MOpCKux Jjabopa-
TOPHAX TUX00KEAHCKOTO MO0EpPeKbA B TEPMOCTATH OBUIH IMOMEIIEHE
MOJUIIOCKY ¢ PAKOBAHAMM, NPOCBEPACHHENME WX 3a3y0peHHbIMHA B He-
KoTopHx MecTaX. Taxum o6pasom, CaCO, «3aie9eHHEIXY YIaCTKOB pa-
KOBWHEI (JOPMUDPOBAJICA ODH W3BECTHHIX TeMoeparypax. Taxoe BrIpa-
HUBAaHNE IPELCTABIANO 3HAYUTEJIBHEE TPYZHOCTH. BoXpmIyio 9acTsh
MaTepuana CcocTaBiaidm POpMel, cOGPAaHAKE B MECTaX, UMEIOIUX Ham-
MeHBIIWe TO/0BHE KoJeSaHHA TeMneparypsl. B GoabimuucTBe CIy-
9aeB 9T0 OBLIM OPUKPEIJIEHHEE UM fOHHEE $opMbI, cobpaHHbIe B pas-
JIMYIHHX NYHKTaX THXooKeaHckoro unobepessbs CeBepHo#t Amepurd,
a Takyke Ha auTopaaum DBepMymckux octpoBoB. Qnpemensmach TeM-
mepaTypa BOJBI, IPIl KOTOPOH OOPA30BHIBAMNCH OTHENbHEIE TACTH pa-
koBUHLI. TeMmepatrypa Boj, @3 KOTOPHIX TPOU3BOJUICA cGOpP paKo-
BHH, U3MEPAJAch B PA3AMYHEIX TOYKAX B TedeHIE HECKOIbKUX MECNEB,
a Takyke Habmioganichk ¥ AHEBHble Koiebamma. M3 atux ompepmeie-
HEH Haxofmiachk cpejHsAA Temmepatypa. Bosmomuasa owmbka oie-
HUBaeTcA apropaMu B - 1°

HonyquHme OpH DPa3jIUYHEX TeMuepaTypax sHadenma 608, o6-
paborannre mo cnocofy HAUMEHBLIINX KBAIPATOB, JAI0T ypPABHEHH,
00 KOTOPHIM U3 ompedeseHHuX 3Hagenuir §O® moxer GbhITH oupenee-
Ha COOTBETCTBYKWIIAS WM TeMIepaTypa.

OxorgaTenbHOE ypaBHEHME, BEIBefeHHOe Junrreiinom o fp. (Epstein
et al., 1953), umeer Bumpn:

T = 16,5 — 4,38 4 0,144%,
rge T — remmeparypa B °C; 80'® — usmepennoe 3HaueHme oGpas-
ma B °/,,, ompefeiseMoe ypaBHEHHEM:

0'8/0V%5paana—01%/0*cranmapra
18 00.
80", 08/0V¢crannapra 10

IIpakTH9ecKr OpH HM3MEPEHUAX MHBOTOMHOIO COCTABA KHCJIOpPORA
OPraHOTEHHHX KapOOHATOB MOPCKOTr0 NPOUCXO:KAGHUSI 9acTO IPH-
XOMUTCA UMeTh fejo ¢ HeGoabmpMu sHadenuamn 608, BeaencTsme gero
TpeTHd 4neH ypaBHeHUHA, cofep;kaimmii 6%, Mosxker OpITH OWYINEH.

Hugpa 16,5 BeIpaskaer TeMoepaTypy NpPHHATOrO CTaHAApTa, a
Koad)(blmuem npu §, paBuHi 4,3, XapaKTepPUSYIOMuE HAKION MpA-
MOii B rpadmhe TeMIepaTypa — H30TONHHI COCTaB, BEIPA;KAET TEMIe-
parypauit kosdppmumenrt, 1. e. 608, GOOTBeTcTByfomyloi C.

B Tex caywasx, Korga OPEXOMATCA UMETH Helo ¢ payHol, obuTaro-
meifl He B HOPMAJBHHIX MOPCKHX YCIOBHMAX, a B 3aCOJOHEHHBIX MM, Ha-
0GopoT, OmpecHEHHLIX BOMaX, B ypaBHEeHHe HO/HKHA OHTH BBejleHA
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mompaBKa HA M3OTONHHIM €OCTAB BOAH, W ypaBHeHWE mpHoOperaer
BUJ:

T = 16,5 — 4,3 (8 — A) 4 0,14 (6 — A),

rie A — M30TONHHIA COCTaB KUCJIOPOAA BOIH («BOXHAA WOLIPABKAY).

IO. II. Hasigun u pp. (1956), mDonbayscs meromom Max-Hpnm
(McCrea, 1950), mocTpouny- HeopraHWIECKYI0 DajeoTeMOepaTypHYL
‘mKany. BoiBegeHHoe UMY ypaBHEHHE HMEJIO BH[:

T = 13,3 — 5,14 §0'® + 0,68 82018,

Bnocaencrsuu (Telic u ap., 1964) nocTpoenue mraxpl GbIIO MOBTO-
peHO, BBeJeHBl HEKOTODHE YTOUYHEHWS M ypaBHeHNe mpuolpelo cie-
Iyomue BHpajieHHe:

T = 14,6 — 4,4 8§08 + 0,27 §°018.

9ra mKajga OblIa MOJNYy9YeHA TOKE IPU HMOMOIM HeoPraHMYecKOTo
ocayrpernsa CaCO, 3a mCKIIYeHHEM IBYX TodeK, MOJYyYeHRHX BHIPa-
MUBaHHeM PAKOBUH IPY ONpefelNeHHBIX TeMuepa-
Typax (8 m 24,5° C). OGe 9TU TOIKH XOPOILIO JETId
Ha moaydewnywo unpamyiwo. llonyuenHas opsmas u
ompefelieHHe TEeMIEepPaTyphl cTaHfapTa MAHO Ha
¢ur. 21.

Ilpz moMomu npuBefeHHOTO ypaBHEHUs GBI
onpefieNleHbl Dale0TeMOEPATYPH IOPCKUX H Melo-
BHX Mopeit Pyccroil niaTgopME m cerepo-BOCTOKA
CCCP (Taiimmp, 6Gacceitr Jlemmr wm mp.). Has
CPaBHEHUA PE3yIbTATOB, BEIUCICHHBIX IO HTOMY
ypaBHeHHIO, ¢ pe3yibTaTaMu ypaBHenusa Jloyen-

mramMa ¥ JnmTedHa OBHIIO TPOMENIAHO U3MEpPeHHe
S ~4¢%> HecKoNbKUX 00pa3moB OeleMHUTOB, TMPOUCXOIA-

myUX U3 TeX ke paifioHOB U TOTO K€ BO3PACTa,
@®mnr. 24. Tocrpoe-  pay y onpepenennsie JloyeHmTamMoM u JDmTeHEON
:;';nepa:;';ﬁ?"e;ﬁgf (Lowenstam, Fpstein, 1959). Pesyantatel oKasa-
am. o P. B. Teiie JHCh 0am3ko coBmagaroommmu (Teiic u np., 1964).
u gp. (1964, puc. 1) JTO COBOAJEHUE JOKABHBaeT, YTO INKaJja, HOJIY-

geHHaa XummiaeckuMm ocaysgeHumem CaCO,, xopomo
coBmajaer ¢ OMoJormueckoi mKajJod OJnmTeilHa M ero C0aBTOPOB.
H TarkoMy :Ke 3aRI0YEHUI0 NPULIIE M ABTOPH 0MOJTOTMIECKOH MIKAIH
(Epstein et al., 1953).

B Docnemmee BpemMsa cpaBHeHwe HeOpPTaHWYECKOM (XMMUYECKOH)
WXaJs ¢ OGmomormgeckoil meamnoil G6vliio meBTopeHo Tapyramm m ap.
(Tarutani et al., 1969). 3T aBTOpH TaKKe OPHIIAU K BHBOAY O
XOPOIIeM COBIAJICHUH PE3YIbTAaTOB [BYX INKall. JTH AaHHHE ONPOBE]-
rawoT toary 3peHunsa Boysna (Bowen, 1966), roTopuii, roBopa o mkamne
Ha#igupa m np., cuurtaer, 4T0 pe3yiabTaTH, MOJYJeHHHE C XHMHYEC-
KHE OCaM{leHHO! INKaxodl, HEJNb3d CYATATH HpPHAEMJIEMBIMHA.

Ilpu ompeneneHny majeoTeMOepaTyp MO YPaBHEHWIO He TpeGyerca
nepecgeT 80 na craumapr PDB,, ecaiu TeMnepatrypa paGouero cram-
JapTa YCTAaHOBIIeHA IO Takod smompmdeckoil mranae. TeMuepatTypuse
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3HaYeHUA OPH pacdere IO TOMY M APYIOMY YDPaBHEHHI) IOJNIYYalOTCA
OJUWHAKOBHE (B mpefegax omubku usmepenus). Ha mpaxTure moctpoe-
HEEe TAKON IIKAaJH Heob6A3aTeNBbHO AJAS KayKJ0ro aBsTopa. MosKHO om-
pepeauts 80 (u cooTBercTBEHHO TeMmepaTypy) pabouero crammgapra
00 OTHOHIEHWIO K OfHOMY W3 CTaHAapTOB, TeMOEpaTypHOe 3HAYEHUE
KOTOpOT0 m3BecTHO (cM. raasy I).

Vike ToT QaKT, 9TO PAKOBEHH U CKEJIETH MOPCKHX JKEBOTHBIX B
OCHOBHOM COCTOAT W3 KapGoHATOB, 3HATHTENBHO yIOpomaer moabop
MaTepHana, mpudeM A aHanamsa TpeGyiorcsa HeGoMbIINE KOIHIECTBA
Matepmana. VIMerHo kapGoHaTHaA maneoTepMoMeTpws U paspalaTsl-
Bajach mocje Toro, Kak H)pu mpeqiaosKwia 9TOT MeTOf.

Wz ppyrux KwciaopomHHEX coelwHEHHH CYIb(YATH OPEACTABIAIOTCA
Mall0 IEPCHEeKTUBHBIMU B 9TOM OTHOLIEHUHN VIKE MOTOMY, YTO pesie OT-
KJIAfBIBAIOTCA MOPCKHMH opraHusMaMu. UIx Manas cmocoOGHOCTE K 00-
MeHY XO0pOIIO YCTaHOBJIeHA. BpeMsa mX moaHOro obMeHa MCUHMCIAETCH
JeCATKAMHA U COTHAMM THICAY jeT. Hpome Toro, fis MOPCKEX Cyiabda-
TOB HaGJIIOfaeTcA WHTepecHedl daxT: rme Ou Hu Onila B3ATa 1poba
MODCKOH BOXBI IO BCEeMY NPOCTPAHCTBY OKeaHa W IO IJIyGHHe, Besje
M30TONHKH COCTAB KUCJIOPO/Aa PACTBOPEHHOTO CYJIb(aTa OKA3HBACTCA Off-
HEM = TeM ke (cM. Tab6x. 13). ITo yKassBaeT Ha OTCYTCTBHE €r0 CBA3H
€¢ KHCAODOROM  BOJHI.

Ta6aumma 13

H3oTomAELI cocTaB KnCIAOPOa MOPEKNX cYibdaTos

- ~ . 1 O s, 0 -

MecTo oTGopa TpPOOHI P“‘ﬂ“““' CO.TIC"I}I‘DOOCTB, Hoclwre/:-c;nm({)g ABTOD

E SMOW
Tuxuii oxean (mojepesne| [lopepxHocTsb 35,58 9,7 Rafter, Mizu-
Hopoit' 3emammiu) ’ tani (1967)
To xe 250 35,25 9,9
»o» 800 34,47 9,8
» » 2030 34,61 9,9
. Longinelli,

Tuxuii okean 0 33,6 9,4) G?anigl?&s;)
To e 9247 — 9,83
ATnaHTHIeCKHA OKeaH 0 36,52 9,12
(ceB. TacTp)
To ke 3000 34,9 9,55
Cpenusemuos mope (Tup- 2828 38,41 9,47 Lloyd (1987)
PeHCKOe Mope)

Bonee mepcoekTHBHLIMEA, B CMEICIIE IPUMEHEHHS B IaJIe0TePMOMET-
puu, oxasmpawrca Qocdar. Brme (B rmase III) y:xe rosopmaocs
0 TOM, 9TO B NPHPOTHHIX YCIOBHAX O] Bo3nedcTBIEM (epMEHTOB KHC-
sopox docdaros coocobeH 0OMeHABATH CBOH KUCIOPOJ C KACIOPOAOM
BOJHL.
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Pa6ora Jlomuumuaenan (Longinelli, 1965, 1966) moxasana mpamo-
JHHEAHYI0 3aBUCHMOCTD MEYKIY M30TOMHKIM COCTABOM MPHPOAHEX doc-
daTos m teMueparypoi (dur. 22), BEHIYNCIEHHON MO WM3OTOIHOMY CO-
CTaBy KHCIODPOJa KapOoHATOB. A TaK KaK W30TONHHN COCTAaB KHCIO-
pona KapGoOHATOB OTKIAAHIBAETCA B DABHOBECHE C KHCJIOPOLOM BOJH,

t,%
28
ol
24 Be 7
ap o
| ofF
o/5
. 1 ®ur. 22. 130T0nHLI €COCTAB KUC.I0PO-
/Z: 9 z’. 12 na gocdaTop pakoBMH MOPCKMX Opra-
| HH3MOB OTHOCHTEILHO cpeaAHeil TeMIe-
= PATYpPLI HX pocTa, BLIYMCIEHHOIl no &
- Geo /g xapGoHaToB (8 wucnpaBjieHa Ha Mao-
I .3 of TOMHELII COCTAB OKPY:KAIOLIEH BOODI).
.- B Je o7 o Jlowmuuerau (Longinelli, 1966,
o | e o gur. 1)
-25 -3 =Zf ~19

5 P8
%, (1 PD.,"I)o//”/lpM/p'f//Mlﬂ Gl Dz. PDB-1

% 177 9 V44
Iy, (P03 ommocomensrr SMOW

TO MORHO CHEAaTh BHIBOJ 0 HAJHYNAN U30TOMHOTO PABHOBECHA M MEMIY
KHCI0PORoM $ochaToB u BOABI. ITOT BHIBOJ IO3BOJsET UCIIOIb30BATH
Kucaoporn QocdaTos gid maJeoTePMOMETPHYECKUX OmpeeseHnit. Bu-
Jenedue Kuciaopoma m3 ¢ochaToB TPOU3BOAUTCA HO METORY,HPeiJio-
aenaoMy Tapsxem (Tudge, 1960), J57. OIUCTKM OT npumMecein gocdar
ToJxeH OHTH mpeBpalmen B 'f/ﬁﬁcMyTa (BiPO,). 9T10 moctu-
raercAd TPEXKPATHHM OCAyRIEHUEM:
* HWcexopuwiit docpar — (NH,),PO,-12MO,4-2HNO,-H,0 —
— MgNH,PO,-6H,0 — BiPO,, u3 KoToporo 3aTeM u BLIgeJsAeTcH
RKAcaopom mo  peawmmm: BiPO, + 8/3BrF; — BiF; + 4/3Br, +
+ PF, - 20,. »
Tamr (Tudge, 1960) yeramosun, 910, HECMOTPSA Ha CTONB AJIUTENb-
HYI0 06paboTKy, UBOTONMHBIA COCTAB KHCJIOPOAA uMcxogHoro $ocdara
He U3MEHAeTCA. ‘
Bugenswmuiics kmcmopos UUPKYAAUMEHA HPH IOMOUIM .HAC0CA
Tennepa wag NUNUEAPOM U3 COEKTPAJIbHO YACTOTO YIIEPOa, HATPETO-
To o 650° C, mpeBpamaincsa B yriaexucaory. s ypapHeunsa peaxumi
BUAHO, 9YT0 u3 QochaTa BHIENAETCA BECh KHCIOPOJ, MOITOMY B 2TOM
cnydae YIIIEKHCIOTA cofep:kaja Bech kuciopon docdaTa, TOra Kak
npu pasnokenun kapGouara CaCO; Bmpensercsa %/; Bcero KACIOPOfa
u 0%/0'® gupenaromeiics yraexmciaorsl na 10% Brline Beero Kmeaopo-
ma xapbomarta (cM. raasy I). PesynpraTel mamepenumil 7jaloTCsA aBTo-
POM O0THOCHTENBHO ABYX crammaproB — PDB; @ SMOW. GooTHolueHus
3TUX [BYX CTaHgapToB ompepnensiorca Hpsrom (mo Longinelli, 1965)
kak PDB, — SMOW = + 30,6. C yuerom ke ¢pakImoHHPOBAHUA
pu 941<0Tpa1{1mn CO, ¢ocdopuoir kmcaoroit CO, PDB; — SMOW =
= - 40,9.
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3navenma 60'® wapGomara pPAKOBHHEL U CONEPIRAIMEToCs B HUX
dochaTa MOBONBHO IIMPOKO OTIWIATCA. B cpegHeM pasHOCTH MeRIY
HEMU cooTBeTcTBYeT mpubnmsmrensHo 129/,. O6pabareiBas mo cmo-
coby mamMenpIIEX KpagpaToB nudpe 6O docdaTor, moTyIEHHBIX
I PasJNYHHX coBpeMennbix o6pasmos, Jlomwwnemnm (Longinelli,
1966) BriBen ypaBHEHWE A ONpPENENEHHs] TEMIEPATYpPH IO H3O0TOI-
HOMY cocTaBy kuciopoga gocdaros. HemocpencrserHoe cpaBHEHHE
K03 dUIUEeHTOR 3TOT0 YpaBHEHHs 3aTpyqHeHo Giarogapsg TOMY, dTO
IBa YpaBHEHHA MMEIOT PasAUIHBIA MopsAfoK. OIHAKO HAKIOHLI Ops-
MBIX STHX /IBYX YpaBHEHU MOBOJBHO OJWZKH.

Briropnoii ctoponoi ucnonb3oBanns docdaToB A5 HaleoTeMIepa-
TYPHHX OLpeJeeHnil ABJAETCS WX MpefmoJaraeMasd yCTOUYHBOCTL B
OTJIO}KEHHOM COCTOSHHH; XOTA OHA MOKA W HE NOATBEPKIEHA OLBITOM,
HO fABIAETCH JOIHYECKUM BEIBOLOM M3 MIPOYHOCTH cBs3u docdopa ¢
KHCJIOPOIOM.

HepocratroM pabotsl ¢ ocdaTHEM TePMOMETPOM SABISETCA Kpaii-
HASA CJIOKHOCTH TexHuUKM oOpaboTkm Matepmaia. Ilpemxge Bcero ¢oc-
daTH OTHOCHTEJIBHO PEXKO BCTPEIAIOTCA B CKEJETHHX o00pasoBaHMAX
0eCII03BONOYHBIX KHBOTHHX, 4 €CIIH i BCTPEIAIOTCA, TO CORePKaHEE X
o6ergH0 Heseauko. [TosTomy momGop MaTepmasa mpencTaBIAeT 3aTPYA-
HeHmS. Kpome Toro, Tpebyercsa sHaumTeALHOE ROJIAYECTBO MaTepHaia.
Texuwka Brimenenua ¢ocdaTa U3 CKedeTa BecbMa TPYHOEMKa.

Bo3M0}KHOCTD CHIMKATHOTO TEPMOMETPA OTOAJAET BCIENCTBHE
TOTO, 9T0 CHUJWKATH B MOPCKHUX YCIOBHAX 0OHIYHO OTJIAraiTCA B BHAE
BOAHKX cuawkaToB. IToaTomMy BosHmkaeT Bompoc pacupegenenmsa OF
He MEEAY JIBYMA, a MEXAY TPEMS KOMIOHEHTAaMH, ITO 3HAYUTEIBHO
YCIIOKHSET 3a7a9y.

Bonpoc o mocrosmcTBe MM M3MEHAEMOCTH H30TOOHOIO COCTaBa
KHCIOPOIa OKEAHMYECKOH BOJALI B XOJe Te0JOrHIeCKOTO BpeMeHH fAB-
JAeTcs mePBHM OCHOBAHHEM A KPATUIECKOT0 MOAXO0NA K JOCTOBEp-
HOCTH onpejenenusa majieoremueparyp. C aToil Toukm 3penus Heobxo-
AEMO MJIM DJIMMHHHPOBaTh BOAHYIO ¢ady B M3MePeHHU IajeoTeMmepa-
TYP, HIH AOKA3aTh HOCTOSHCTBO H3OTOMHOTO COCTaBA UBOTONHOTO «BOJI-
HOTOo ¢onay. Ecam Oul ymagoch maiiTu gpyroe (momMmmMo XKap6oHATOB)
RHECJIOPOJHOE COeAHMHEHHe, OTIATAINEecs B MB0TONHOM DABHOBECHH
¢ KHCIOPOLOM BOMIB 1 MMEKNiee IPYToi TeMIepaTypHEH K09(QHITENT,
TO MH monyyuau Obf BTOPOil «reoiormieckmit tepmomerpy. [lpyrumm
CJI0BaMM, MBI HOJYIHJm Obl /BA YPABHEHUA C JABYMs HEU3BECTHBHIMH:
1) TeMIepaTypoll oCakAeHMsA M 2) M3OTOIHBIM COCTABOM KHCJIOPOA
BOLHOM (haspl. ITH ypaBHEHHA MOTJH OB OBTH pelleHEh OTOCHTEIBHO
TOTO M JAPYTLOTO HEHU3BECTHOTO. -

Teomormueckas coxpaEHOCTD
k% mepBHMYHOrO M3OTONHOrO cOCYaBa KHCJIOpOJia -
B OPraHOTeHHHIX Kaplomarax

BaskapiM sgBIsETCA BOIIpoC O cinocobHOCTH YIJIERUCJIO0T0 RaJbluA
COXPaHATH CBOY WB0TOIMHHIT COCTaB B XOJie T€OJOIrNYECKOI0 BPEeMEHHU.
B ocuosmOM COXPaHHOCThP H30TOOHOrO COCTaBa 3ABHCHT OT cmoco0-
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1I0CTH KHCIOpPOZa KapGoHATa OPOTHBOCTOATH BO3[LEHCTBHUI0 TpeX dax-
TOPOB: a) mepexpucrauiniusanuu, 6) qupdysuu rpyHTOBHIX BOX depes
TBEpJOe BEHIECTBO KaphoHATa, CBABAHHON C OTJIOMEHMEM BTOPHIHOTO
KalbMTA ¥ B) BTOPUIHOTO 00MEHA KHCJIODOA C dTUMHU BOJAMU, AMEIH0-
IMAMUA HHOH WM3O0TOHHBIA COCTaB.

B umsoronuoii nurepaType HMMeeTcs HecROAbKO pabor (Gross, 1964;
Hodgson, 1966; Keith, Weber, 1964), nocBaImeHIbix BOOpocy M3me-
HEHUA H30TONHOTO €OCTaBa KapOOHATHBIX TOPOJ B Xofe [AuareHesa
Iof; leficTBUeM ymOMAHYTHIX Bbiie garropos. [loaru Bece atu paGoth,
OJHAKO, He pPaccMaTpPUBAIOT H3MeHeHMA Kap6oHaTOB Mopckoil dayHsl,
a UMenT JeXo ¢ M3MeHeHHmsAMH KapGouaTHHX mopox. Tem me meuee,
mo 5TuM paboTaM MOJKHO CYJuTh O HANpaBIeHAU mpolecca. B 6oxb-
IIMHCTBE CJIydYaeB IpU BTOPUYHHIX HM3MEHEHHAX H3OTOIHEIA COCTaB
KRCA0PONAa M yriepoga KapOOHATOB H3MEHSETCSA B OJHOM M TOM jKe
Hampasienun: otHomenusa O0%/01% g C13/C1? ymempuramotcA. 310 us-
MeHEHHe 3aBHCHT OT PAa3JWIAA W30TONHOIO COCTABA KUCIOPOAA MOp-
CKO#Z BOOBI, U3 KOTOPO# OBLI OTIA0KeH mePBUIHHIA KapOoHAT, M KHC-
JIOPOJia TPYHTOBHX BOJ, [MOJ BAWSAHWEM KOTODPHIX HPOUCXOMIAT BTOPHY-
HEIe IpolieccH. B Hadame cBoeli paboThl, DOCBSLIEHHOM MCCHEIOBA-
HU OWATeHeTHIECKAX WU3MEHEHHM ocagxkoB BepMyIcKuX ocTpoBOB,
I'poce (Gross, 1964) mpmBogUT CBOAKY MHEHHWIl aBTOPOB, paHee MCCIe-
IOBAaBIINX 3TOT MPOIECC: «...MMEETCA MAJTO JaHHBIX AJNA IUaTeHeTHIec-
KOTO HW3MeHeHHAA KapOOHATHHIX OCafKOB B COJEHOMH Bome, TOTfa Kak
TaKWe H3MEHEHWA MOJ MAeWCTBHeM MPEeCHOH BOJbL BOOJHE OYOBHTHED
(ctp. 170).

HauGonee pamuranbHEM $aKTOPOM, CIOCOOHEIM W3MEHHTH OepPBO-
HavaJ bHBIH M30TONHBIA COCTaB, ABIACTCA NePEeKPHUCTALNM3auA Kap6o-
HATa ¢ yYaCTHEM BOOH HHOTO M30TONHOTO cocTaBa. Hmcaopos mepe-
KPHCTALIN30BAHHOT0 MHHepajda OyaeT NpPeICcTaBIATH CO00H cMech
IIEPBOHAYAIBHOTO KHCIOPORA ¢ KMCJOPOAOM, COOTBETCTBYIOMIAM KHC-
jJopony pactBopsalomei Bopu. CremeHb TaKoro MaMeHenmsa Oymer
33aBHCHTH OT COOTHOIIEHHsA KOJMYECTB KUCIOPOHZA BOLH U MmHepaJa.
B Tex cmywaax, xorga KOImIecTBO KHUCJIOPOAA BOAEL MpeodiagaeT Haf
KHCJIOPONOM MHHEDPAJIa, U30TOMHEIN COCTAB HEPEeKPUCTANIN30OBAHHOTO
Kapbonara Oymer Oime K KHECIOpOAYy Bomil. B pacmosnmaBanmm Ta-
KEX OePEeKpPHCTANIA30BAHHBIX MHHEPAI0B HEKOTOPYI0 HOMOILb MOMKET
0Ka3aTh MAPaIeNbHee ONpe[eeHHe U30TOIMHOTO COCTABA MX YIJEpo-
73, BCIEACTBUE TOBOJBHO B3HAYATEIHHOIO PABIUIAA M30TOMHOTO CO-
CcTaBa yriepofia YLJIeKHCIOTH, PACTBOPEHHOH B MOPCKOH M IPECHOR
BOAX.

He cuuras mepexpmcTamnwsanmm, UMEETCA €Me ABe BO3MOMKHEIX
OpPUYAHEL H3MEHEeHHsA HM30TOMHOTO cocTaBa KapboHaToB — guddysus
n obmen. [[mdpdysma mpuBOXAT K OPOHMKHOBEHUIO TDYHTOBHEIX BOJ
9epe3 mOPH KapOoHATA W K OTIOKEHHI0 B HUX BTOPHIHOIO-KaJBIATA
WHOT0 W30TOIMHOI'0 COCTaBa, IMOYTH BCEIfa 00EQHEHHOTO TAMKEIRIMA
u3oTomaMu Kmcjaopoga u yriaepoga. IOpm u ppyrme (Urey et al.,
1951) mpegnpmeanu pacuer Bamanusa HAPQYy3mA Ha U3MEHEHHE W30-
TOOHOTO COCTaBa KHCIOPOXA.
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dra mpobaema, B gacTHocTH mpobGiema Auddysuu wepes TBeppmoe
BEMIECTBO, OYeHb CJIOKHA M MOKeT OBITH PacCMOTpeHa JAmb mpuban-
HEHHO!

Pacuer menaercs B mpeamonoskeHWm, 9TO M3OTOMHBIA COCTAB KHC-
J0poJa Ha HOBEPXHOCTH KPHWCTANJia ONpeeNsaeTcs PABHOBECHEM C BO-
J0#l M He H3MeHAeTca B upoiecce AuPGy3UHm M 9TO HAYAJNBHBEIA COCTaB
OTJI0HABIIErocA KPUCTAIIa OTINYAeTCHA 0T STOTO HOBOT'O PABHOBECHO-
ro cocraBa. OTciofa moaydaerca nepenaj KOHIEHTPAIAA, OIpeReasaio-
muii Xon nuggysun coraacuo sakony Onka. OTHOmeENHe STAX KOHIEHT-
panuit Q/Q, cBA3aHO ¢ BeAWMYWHOH ¢, PABHOM

Drn2t
a — —

==,
rie D — xoaddunuent nuddysun; ¢ — Bpema; ! — naumna pebpa kyba.

Pacuer Q/Q, nnsa nexoToprix 3HageHuit ¢ npuBogurca B tabx. 14.
Ta6auna 14

3navenrs Q/Qo B 3aBUCHMOCTH OT BEIRYWHH @

Dret Q/Qo (uepenan Dnzt Q/Qo (mepeman
a= Iz KOHIIEHTpaLuit) o= KOHIOEHTPAT 1 f)
0,1 0,461 0,001 0,915
0,05 0,599 0,0001 0,964
0,01 0,795 0,00001 0,972
0,005 0,854

Ionwssysicy mpueenenubiMu favusvu, IOpu m gp. (Urey et. al.,
1951) menmaror pacueT BpeMeHH, B TeUeHHE KOTOPOTO BOMA MOKET
opopuddyHIMPOBATh BHYTPh KPUCTAJIa, 9TO ABIAETCA OCHOBHOH 3a-
Jageil A Bompoca coxpaHHOCTH «3ammcm». s atoro HeoGxomumo
TaKkke ompenenuTb kKoadppunument aupdysmu D; on MoskeT OGHTH BEI-
9UCNeH W3 3JIEKTPONPOBOAHOCTH, 00yCHOBIMBAaIOmMEdl TOK, KOTOpHI
mepeHoCHT KapOouaT-UOH, IO YPaBHEHWIO:

__ RTs
T niFCp’

Tfie n — 9HUCJiO 3apAfoB WOHa, T. e. 2; F — uucao Papages, pasHoe
3600 neKTpOMarHUTHHX eIUMHULH; C — YHCIO0 TPAMM-MOJIEKYJ HOHOB-
KapOoHaTa B M., C — 3aBUCAMAA OT Kap6oHATa 9acTh IPOBOANMOCTH,
npenmodgoskntenbro pasuag 0,01; p — yneapHoe CONPOTUBIEHUE Kallb-
OUTa B abCOMIOTHHIX eIWHUIIAX. .

Ecnu sagatbcsa TpeGoBapmmeM, 9TOGH KPUCTAlN YAEeD:HUBAI CBOR
H30TONHHBIH COCTAaB B 3afaHHHX Npefelax, To, 3HaA Ko3PPEnumeHT
ruddysmn, MOKHO ONpeHeNuTh BpeMs, B TedeHHWE KOTOpOro Oymer
COXPAHATHCA DTa 3aflaHHaA [J0JA HePBOHATAIBHOIO H3OTOMHOTO COCTA-
Ba Kmeaopopa (Tabn. 15). CoxpanHocTs 3amucu ofecreumBaeTcA hiej-
JeHHocThI0 AmpPy3mm uepes TBEePABIA KPHCTAILI.
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Tadoaumga 15

Ouenkxa yeToHYMBOCTH H30TOMHOrO COCTaBAa KapGoHATOB, paccuMTAHHAA U3
rxoadpdnnuentor nudpdysnn
IIo I0pm ¥ gpyrum (Urey et al., 1951)

J10.1f1 DepDOHATANLHOTO
COTePMRAHIF U30TONIA

Pasmep kpucrasi- | Temueparypa Boemsda
°
08 p ¥ G

JI0B B ML B Bpemsa B cek. | (qnciio mer)

96,4 1 20 2,
2

3.10% 7.10%
96,4 1 100 1

401 | 6,4-100

)

Tarum 00pa3oM, MEIJIEHHOCTh Ipouecca Auddysuu utepes TBEPIOE
BCILIECTBO NaeT HEKOTOPYH FapaHTWIO COXPAHEHHA TeMUePaTypHO «3a-
IucH» B TedyeHWEe [JIATEIBHBIX CpPokoB mopsaxa 10°—10'0 jer.

Opgraxo He ciemyer 3abBBATh HEKOTOPYI YCIOBHOCTH IIPUBEEH-
HOro pacueTa (HPHHATHEA pasMep Kpucrajiaa M obImas npubiamKeu-
HOCTH pAacyuera).

B ramom otnesbHOM caydae mpu Boibope MaTepraia ajgo o0 pamars
BHUMaHUe Ha ero CTPYKTYPY, HAJIHYME IO U IVIOCKOCTEH, MO0 KOTO-
PHIM MO{HO OKH[JATh IPOHMKHOBEHHA IPYHTOBHIX BOJ[, & TAKKe HOAB-
JieHne TpemuH | T. 0. (cM. mofgpaspen «{puTepuu mpUrogHOCTH MaTe-
puajga JJA MaJeoTeMOepaTYPHHX OIpeAeJeHuily MOCHeHEro pasnena
JauHOoi TJaBH).

Boupoc o BosMokHOM o0MeHe KMCIOpPOga TBEPHOTO KapbOoHaTa
KATpOUA ¢ KHCIOPOJAOM BONH HHOTO H30TOOHOTO COCTaBa M3ydanucd
Bponckum m Jlynenok-Bypmarusoii (1955), ve o6Hapyxupmamu oGme -
Ha B TeUeHHE NMPOMEKYTKOB BpEMEHHM CPAaBHUTENbHO HeGOoJbITON [Jim-
TEJABHOCTH. B acmexTe m3MEHEHUI B TeYeHNME Te0JOTHIECKOT0 BpeMeHn
oTOoT Bompoc Haubosee moxHo wucciaemoBainca A. B. Tpodmmoprm
(1954). O6men mena ¢ oboramenuoit 0% Bomo#t mayganca uM Npu pas-
JMIHBIX TeMOepaTypax B HHTePBadaX BPEMEHM [0 7 MECHIEB ¢ PasHEIMA
BeaugunaMu 3eped (oT 2,5 go 0,002 mm) u ¢ pacTBopaMy pa3awdHOR
KHCIOTHOCTH ¥ mmenogHocTH. O6Men HaGa0gaacA TONBKO Y OY6HH TOH-
kux Mmexanmdeckmx ¢parrmuit CaCO,. 3epua rapbGomarta AmaMeTpoM
0,25 mm maioT JULIL O9€HB Caabblil 0OMeH. JKCTPAnONALUA STUX JaH-
HBIX OmBITA ¢ 06MeNoM M03BOJAET rpyGo OMpPeeanTh HOPAKOK o6MeHa
B TeueHHe mepuonoB GONBNION OPONO;KATeABHOCTH. Pe3ynpTaTs 3TEX
mojicueToB mAasa Haumbodee arpeccusHoro pactsopa (5% NaHCO,)
M 1A 9ucToil Bogk! (s 3epeH KapbonaTa 0,25 mm u npu TemmepaType
20° C) cuemywomume: sa 108 ser B pacreope 13%, oGmeHa, a B 9mCTOH
Bojie 4,5 % obGMena; B regerme 10° et B pacTBOpe o6men cocTaBut 15%,
a B u9mcTod Bome Bcero 5%.

Ncxona u3 ceoux sxcnepumentos, A. B. Tpodmmos (1954, crp. 240)
mesaer cledylomee 3aKiloueHue: «B mpEpPOJHBIX YCIOBHAX OCHOBHOE
3laveHHe, IO-BHAMMOMY, WMeeT HEH3KOTeMmepaTypHas gopMma obMena,
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TaK Kax KapGoHaTHEIE HOPOAH 06pa3ynTCa B COXPAaHAITCA HOPMANLHO
B BopgHO#l cpeme». Takmm 006pazoM, BePOATHOCTH TEOJOTHIECKON CO-
XPAaHHOCTH KHCJIOPOHA KapOOHATOB «OT YHCTO OOMEHHEIX HMCKayKeHmit
MOKHO 000CHOBaHHO CYMTATh BeCbMa BHICOKOH. ITo mepe yxpyuEHerus
KDHCTAJNOB KaJIBIATA 3TA BEPOATHOCTH OyHeT pe3Ko BO3pacTaTb —
OPONOPOUOHAJBHO KBajPATy JHHEHHBIX PasMepOB KPHCTAJII2Y.

OTPAHNYEHHRA METOJA

Haszamocs 6pI, uTo mpoQneMa ompefeNeHmsi TeMIEpPATYPhi CpPeiHl
oburaHuWA (Takod cpemoil MOKET GHITh TOIBKO BOJa, TAK KAaK H30TOI-
HEH METOJ, UPEMEHHEM TOJbKO K KaJbUATY I ADYTHM KHCJIOPOACONEP-
HamuM MuHepaaaM, o6pa3soBaHNMe KOTODHX CBABAHO ¢ BOAHOU dasoii)
UCKOMaeMbX OPTaHN3MOB COCTOUT JHUINE B MOAHCKAHAN (ODM-PETuCTpa-
TOPOB.

H coxanenmwo, meno oberout ganexo me Tak. IlpakTHIecKoe Bom™
JOIeHAe WIEH «Te0JIOTHYECKOT0 TepMOMETpa» HATAJKWBAETCSA Ha DAL,
Cephe3HEIX 3aTPYNHEHWH M OTPAHHYEHHWI, KOTOPHE MH pa3felaseM Ha
[ABe TDYNOH: OepBUYHLHIE M BTOPHYHEIE OTPAHHICHHA.

lepenusnie orpaxmuenns

OxaspiBaeTCA, «3alMCHY H30TONMHOTO cocraBa kmeaopoma CaCO,
CKejleTa opraumaMa He BCerga ONHOBDEMEHHO 0yIeT M TeMIepaTypHOU
«3aMHCHIOY, YTO 3aBHCUT, BO-MEPBEIX, OT OROJOrAIECKHX OCOOEHHO-
cTedl opraHm3Ma M, BO-BTOPHIX, 0T BogHOro ¢oHAa.

Haronnenné 0'¥/0'° pexkoTophIMA OPraHR3MaMHA
He B PAaBHOBECHHM ¢ M30TODHBIM COCTABOM KHMCIOPOAA BOJbI

Jusa maneoTeMuepaTypHHEX oupefiejeHHi MOTYT OBITH MCIOJND3O-
BaHBl TOJNBKO Takme GopPME, B KapGoHaTE KOTOPHX oTHOmexnue (018/Q16
HAKOIMJIEN0 B DPAaBHOBECHW € WBOTONMHEIM COCTABOM KHCJIODOMA BOLEHI,
B KOTOpO# 3Tm opMul obmrator. Meskiy TeM y MHOTHX OpraHmsMOB
moo0Hoe paBHOBECHE HE [OCTHTAETCH.

OvueBHJHO, COBEPILEHHO HE HPUTOJHE /I MBOTOMHEIX NAJTE0TeM-
OepaTypHEIX ONpefejeHHHl OCTATKE >KMBOTHEIX, HALIIABIAX BO3AY-
XOM, TaK KaK KHCIOpOH Bo3nyxa Goraue uzorouom O® npumepio na 2%
(Urey et al., 1951). Ilo Toit »xe npmuune He MOTYT OLITH MCIOJIL3OBA-
HEI OCTATHH 0ecl03BOHOYHBIX (MOJMIOCKOB W Ap.), 0OMTAaBIIUX B OT-
JWBHO-IPUIMBHON 30HE, TaK KAaK ONPEJeJIeHHOEe BPeMs . ;KHROTHEHE
compuKacaiorca ¢ BosgyxoM. Jlopmam m Hlman (Dorman, Gill, 1959a)
mOAYyYWIY U0 COBPEMEHHE JHTOPANBHEIM MOJJIICKAM ABCTpainm
W30TONHEIE TEMIEPATYPH Ha 2—5° HHJKe TeMIepaTyPH BOAH, B KOTOPOH
oHE 00HMTAOT.
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Kak u B coBpeMeHHBIX MOPAX M OKeaHaX, TaKk M B GacceiHax reo-
JIOTHIECKOT0 MPOIIJIOro 00WTaj M OPraHE3MEI, CKeJleTHble KapOOHATH
KOTOPHIX B Pa3iANIHOM cTemedn oGMeHUBAIN CBOM KUCIOPON, ¢ KHCIOPO-
JIOM OKpYy:Ramel Bogsl. /A mameoTeMmepaTypHHIX ONPEIeJeHHAH IPef-
CTABJAIOT uuTepec ToAbKo Te opraumamel, B CaCO; creJeTHHX 0CTaT-
KaX KoTophix oTHommeHme O/01 Gbino ypaBHOBEIIENO ¢ OTHOILICHHEM
018/01¢ Bonpr. K momo6HLIM opranmsMaM mpHHAmIesRaT ¢opaMunndge-
pBl, cepOyauis, GpPaxmomoIbl, MOYTH BCE MOJIHCKH.

Hcronaemeie MriaoKoKme NJIA MajIe0TEMIEPATYPHLBIX OLpeneseHud
1Iempurofesl, u6o, KaKk W y COBPEMEHHBIX NIpeJCcTaBHTENEH THIIA, H30-
TOOUEIH COCTAB KUCJIOPOMA KAJBIATA WX CKEIETOB ONmpeAesIcs TeHe-
THYECKUM KOHTPOJEM M JUIIb B MAJOH CTEHEHW 3ABHCEN OT M3MEHEeHUH
yeaoBuii okpyskaomeit cpemst (Weber, Raup, 1968). Boysn m Opurn
(Bowen, Fritz, 1963) no urnam Rhabdocidaris sp. u3 Bepxsero 6aiio-
ca OPI’ monyumny snagenme §O'8, KOTOPOMY COOTBETCTBYeET pacCIUTaH-
Hasa_«remuepatypa» 43,2° (!). IlomoGueiil pesyiapraT onu 0OBACHAIT
OPU/KUBHEHHBIM HapYUIEHHEM U30TONHOIO COCTaBa B CKeJeTax cpemHe-
fopckux uriaokokux. Iloswe Boysm (Bowen, 1966), ocmoBniBasch
Ha martepumanax Jlommunemnn um Toawartu (Longinelli, Togliatti,
1962) mo coBpeMenrrM MopckuM esxaM i [Jopmana u HHunna (Dorman,
Gill; 19596) mo M@moOLEHOBHIM MOPCKHMM €xaM ABCTpalny, IPHMIeN
K 3aKJI0OYEHUI), 9TO HEKOTOpPHE HIIOKOKHE HAKAMIMBAIOT KaJbOUT
B M30TONHOM DAaBHOBECHWM C OKDPYKAaKIed BORKOM m mOITOMY MOTYT
OLITH WMCHOOAB30BAHH [JIA [AJeoTeMOepaTypHBIX ompepmesneHmi. Hax
yire oTMedanock B riaase 111, urast Mopekmx eseit maxkamimBaior O
B KOHIEHTpanuax, Gnn3kmx K paBHoBecHHM. [Iesepe (Devereux, 1967s)
IO HIJIaM TpeTHIHHIX Mopckmx exeit HoBod 3emanpgum paccumTal
snagenusa TemMoeparyp (12,7—14,4°), ouenp Gumskme K TeMOepaTypam,
moaydesHsiM no Gpaxmomomam (13,5°) m mmaukam (13,9°), mpomexo-
OAIMM W3 TOTO Ke MECTOHAXOoMIeHusa. HecoMHEHHO, OCTATKH MCKO-
HaeMHX NIJIOKOKHX B OEJIOM HE MOTYT CAY;KHTh HaJeRHOH OCHOBOH
IJ1A majeoTeMoepaTypPHBIX OOPe/eIeHH W JHUIIb B OTHEJIbHEIX CAydaax
mocjie CoeNmaJbHEX MCCAETOBAHANA MOTYT GHITh HPHBIEYEHH AJA IO-
OOOHEIX ompepeneHuii.

Hak w coBpeMeHHBIE KOpANJbi, MCKOMAEMEIE WX NpeACTaBHTENN
oGoramensl O'® mo cpaBHeHmo ¢ oKpykalomeit Bogoit. [leepe (Deve-
reux, 1967,) mo aparoHmTy rayGoKOBOJHEIX KOPaJid0B M3 MHOLEHO-
BHIX oTaomeHmit Hosoit 3endammum monyama Taxue sHazenus 008,
KOTOpDHIe cooTBeTCTBYIOT ¢Temmeparypam» 21,0—23,1° C. Temmepa-
TYPH L0 APYrAM IPYNOaM He BEIXOIAT 3a IPEAEeIsl BIIOJIHEe BePOATHBIX
AnA [KAHHOTO ciydas: mo racrpomomam 6,0—7,1°; mo memenmmogam
9,7°; mo wepmam 7,5°

He moryr OvITH MCHONB30BAHE IIPHM HAJIEOTEMIEDPATYPHEIX HMCCIE-
DOBaHWAX TaKKe KapOOHATH MBBECTKOBHIX BOJOpoOCIieli, BeaeAcTBue
npmWKUsSHeHHOTo HapymeHua wmMm otHommerma O!/0'¢ (Lowenstam,
Epstein, 1957).

B mpomecce mpoBeleRms HajeoTeMmepaTypHOro amaamsa Heobxo-
JUMO WMETH B BAY, 9TO [ayk€ ¥ TeX OPTaHM3MOB (MOJLIOCKH, 6paxmo-
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HOomH ¥ Op.), KoTophe HakamampaioT oTHowenue 018/0!® B paBHOBe-
CHE ¢ KHCJIODONOM BOAB OOWTaHUA, IPH ONpefeJeNHHX YCIOBHAX
3To paBHOBecwe Hapymaercs (cM. TaaBul III m IV),

Bopuriii ¢oH B reorormyecKoM IpPOITOM

Ecnm xonebanums #30TONHOTO COCTaBa KHUCJIOPOLA COBPEMEHHBIX
OPUPOTHHX BOX CTOJb 3HAYATENBHBE, 4 CAaMU NPUIMHEI KojaebaHdi mo-
cTaTouHO pasHooGpasusl (cM. ra. 1I), To Kax ke momORTH K BOIPOCY
00 E30TOLHOM COCTaBe BOJ NPOLLIBIX IEOJOTHMYECKUX NEepPUomoB?
Ecam 60 coBpeMeRnbIX OpraHOreHHEX KapOoHATOB 3aBUCHUT HE TOJIBKO
OT TeMImepaTypsl uX o0pasoBaHusa, HO M I'IaBHEIM 06pa3oM OT M30TOI-
HOTO COCTaBa BOAHI obmTaHma — BomHoOro ¢oma (cM. raasy I1I), To
KakaM o6pasoM pasieanTh Bo3[eicTBHE 3THX ABYX GAKTOpPOE Ha ¢op-
mupoBanme 60'® mcromaeMsix cKeneTHBIX KapGoHATOB KanbUuA?

Bonpoc 06 uzoTomHOM CoCTaBe MOPCKHX BOJ TECHO CBA3aH C MpPO-
Guaemoil mx o6meMa M COJIEBOTO COCTaBA B TedeHHe T[EOJOTHIECKOTO
BpeMmenm. Jta mpobieMa (uium, BepHee, KOMIJiekc mpo(jeM) BecbMa
CTOKHA ¥, KAK HAM KayKeTCsd, EMIe JaJeKa OT HOJHOr0 BCECTOPOHHETO
pewrennsn. o cux mop BLICKAa3LIBAKOTCS CAMBIe IPOTHBOPEYMBLIe TpPef-
CTaBJCHHA KaK 06 oOneMe BOIH OKeaHOB, Tak U o ee cocrase. Hewo-
TOPHIE HMCCHEJOBATENN CUUTAIOT, YTO MACCa BOAbl LONBepyKeHNa 3Ha-
9UTEeNBHEIM KoJde0anmsaM, Apyrue, HaoG0poT, CKIOHHB NPHU3HABATH
OOCTOAHCTBO 00BbEMa OKEAaHMYECKHMX BOMHBIX Macc B XOfe Pa3BUTHA
36MHOI KOpPbI, PAI aBTOPOB MOOYCKAeT CYIECTBEHHEE KojeGanma
COIepKaNuA CoJiell OKeaHoB M Mopedl B pasamdHbie TI'e0JOTHYECKEE
NepHOfbl, IPYrHe MPUAEeP;KUBAIOTCA MHEHHA O HEM3MEHHOCTU BO Bpe-
MEHH COCTaBa OKEAHHYECKOH BOJIEI.

O KoamuecTBe BOAB B OKeaHax, BepHee, o6 ucTopum ¢opMm-
poBaHMA coBpeMeHHoTo o0beMa okeammdecko# Bomei (1 MapA.
350 MaH. Ky0. KM) CymECTBYeT TPHM TOYKH 3PEHHA.

BoarmuuctBo mccnemoBateneir (Bepmamenmit, 1933, 1934, 1936;
Bunorpagos, 1944, 1967; Banamxo, 1963; Kuenen, 1950 u np.)
ImpefmoJiaraer, 4To 00DbeM BOABI, 3amOJHAIMME#l oKeaHUIECKHE BIa-
IOWHBI, TI0 KpalHe# Mepe, ¢ Hadana aHepo30s OB TOCTOAHHHBIM WM
nogTm mocToaHHLIM. Ilo mpemctapnenusam B. W. Bepmanckorc,
«...C CaMBIX [PEBHHX TEOJOrMIECKHX OTIOMEHUH, ¢ apxedckod spI,
HE TOJNbKO B 00meM cocTaB 1 GOPMBI HAXOKAEHHA BOABL LOIKHH OhiiA
OBITH aHaJOTWIHEl COBPEMEHHBIM, HO M €e KOIMYecTBO JOIKHO OO
OBITH TeM jxe mau OnmakuM. MHade 3T0 cKas3anoch Obl B TeX MHOTOYUC-
JAEHHBIX MHEHepalax, KOTOPHeE ¢ Hell CBA3AaHH B CBoeM 00pa3oBaHHH.
Ho atu Mumepaisl Bce Te ke B CBO#CTBAX, B KOJNWYECTBEHHOM OTHO-
IIeHWN B B mapareHesuce HA OPOTAYKEHUN BCEH Me0JJOTHIECKON HCTOPUM»
(1933, ctp. 18). Perpeccum m TpaHCTpDECCHE — 3TO TOJBKO HepeMemie-
HOA «eIUHON IKUIKOA MaccH, BCerga ONEHAKOBOM», 3T0 «Kark Owl
BCINIECKH BCEMHEDHOIO OKeaHa, Macca KoToporo HemsMemHa» (1934,
ctp. 100 = 101).
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Cormacuo BTopoii Touke apendmsa (Rubey, 1951; Menard, 1964),
pocT 00BEMa OKEaHWIeCKON BOOHI IPOUCXONUT HOCTEIEeHHO, C BeChMa
HOCTOAHHOR cKopocThio. HakoHern, cyNmecTBYIOT mpeIcTaBIeHAA O pes-
KHUX WM 3HAYHTENLIIEIX M3MEHEHHAX MACCHl BOABL B OTACHBHEIE MOMEHTH
reonormaccroro upouwioro. Tak, Pesenn (Revelle, 1955) gomycxaer,
uTo Mo Kpaiimedl Mepe !/, COBpeMeHHOTO 00beMa OKeaHWIeCKOH BOME
obpasoBanach Jauilb 3a mocaegnme 100 MaH. JeT, T. e. IPUMEPHO C cepe-
anisl MesoBoro nepuoga. Ilo A. B. Ponosy (1959, 1964), okeannmueckuit
pescpByap IenpecTaHHo B TeYeHUe Fe0IOTHIECKOTr0 BPEeMEHH MOMOJHA-
¢4 BOJlO#, IPUYEM BO BTOPYIO HOJOBUHY Me3030HCKOM apLI MPOH3IOMLI0
3aMeTHOe yBeauuenme oObeMa rupgpocdepsi.

B. 1. Bepuazgckuii mpepmonaraj He TONBKO MNOCTOAHCTEO BOTHHIX
MAcC OKeaHoB, HO H HeM3MEHHOCTh HX COCTaBa B TEUEHHE IeOJiOTHYe-
ckoro spemMenu. OH ToBOpMJ, HUTO «...OTPOMHHH MaTepHal TOYHOTO
DMIIMPUIECKOT0 HAGMIeHNs 3aCTaBIAET TYMATh, 9YTO CPEIHAN COCTaAB
OKCAHMYECKOW BOABl ABIAETCA XaPAKTEPHON HOCTOAHHOH NOJIaHETH,
KONCTaHTO#, BEPOATHO ABIAIOMENCA YCTOHIMBOH B TedeHHE T'E€O0JNO-
FHYECKOT0 BPEMEHH; OKOJIO Hee — B TY M APYLYI CTOpOoHY — Haburo-
gamTeA KojebaHuA, MO-BUAMMOMY, HUKOTIA HE JOCTATAKIne 00JabuIoi
sesiunmney (Bepuapgeruii, 1936, crp. 411).

[lomo6uoro BsTiAma upuaep:xuBaerca Tawye A. II. Bumorpapmos
(1944, crp. 187): «..Mn cauraeMm, 4To y;Ke B KeMOpDHHM CYMECTBOBa-
70 ‘yeTaHOBHBINEeCH, OIPOMHOe HO MacmTaGaM CoJNeBOE paBHOBecCHe
MeELY MopeM u cymeil. G 9TOro BpeMeHH u [[0 HAIIAX JHEH MBL He MO-
JieM ‘HA B XapaKkTepe OCaIKOB,. MOPO[, HA B U3MEHEHUN XHMHYECKOTO
cocTaBa OpranusMOB MODs, HE B COCTaBe aTMoc(ephl M Tak [fajee
nafiTu caenbl KaKEX-Iu00 KPYOHHX, 3HAYATENbHBRIX H3MEHEHHHA CO-
€TaBa COJEBOI MacChl OKeaHay.

ITo muemmo M. I'. Bamsamrko (1963), mannsle u3ydeHHA COJAHRIX
MECTOPOKEHHH UM PacCOJIOB HOCTABIAAIOT ybequTenbHbIE TOKA3ATENb-
¢TBa MOCTOAHCTBA COCTABA OKEAHWIECKON BOIE HA NPOTAKEHUH IOCIE-
anx 500-108 jeT; DOCTOAHHLIM OCTABAJCHA COCTAB OKEAHMYECKOUM BOJH
M Ha OPOTAKEHWH BCEeH IpefNIecTBYIOIMEel MCTOPHUM, HATMHAA C MOAB-
Jenus B aTtMmocdepe CBOGOTHOrO KUCIOPOIA.

ITo H. M. CrpaxoBy (1971), mocToaHCTBO MHUHEDATBHOTO COCTaBa
MODPCKHX TaJOTeHHBIX TOJN, DeTHCTPHpyeMoe ¢ Hadala KeMmGpus,
CBUIETENBCTBYET 0 HEHM3MEHHOCTH OCHOBHOTO COJIEBOI'0 COCTaBa OKea-
HE9eCKEX BOJ y:Ke ¢ Komma moxembGpusa. llo ero Muenuio, 9To mpenmo-
JIo¥eHne HHHE, M0CJe MONYYEHHS JAHHHX 0 NOCTOAHCTBE IIOPOBBIX
BOJl BEpPXHEMEJIOBHIX U KAafHO30MCKUX OTIOMEHUI OKealoB, (y:Ke He
rumoTesa, a xopomo oGocuoBanHoe 3awaiogenue» (ctp. 10).

Kpamep (Kramer, 1965), paccMaTpmBas HCTOPHIO OKeaHMIECKOH
BOZIBI, IIPEAIoJgaraeT 9BOJIONAI0 OKEAHA OT IACTOH BOAH mpu mpmbim-
3UTENBHO NOCTOAHHEX yciaosmax maBierus CO,. Bmawame cocras
‘GBI 0Y€HDb CXOJEH ¢ IMPEecHOdl BOMOM, KOTOPHIE B JajbHeNlNIeM K3Me-
HUJICA [0 COCTaBa, CXOMHOTO ¢ COBpPeMeHHOo# Mopckoi Boxoil. Ilpenmo-
JIaraeTcs, 9T0 3TO H3MEHEHUEe MPOMCXOMMIO He HemPepPHIBHO U UTO W3-
MEeHeHHe cocTaBa ObIO HA TpaHMne TOKeMOpuit — maneo3oil, XoTA &
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HeT NIPAMBIX [0Ka3aTeJbCTB 3TOr0. ABTOD cUATaeT, 910 «OBLIO OB
09eHb TPY/I0 M3MEHUTh «MOPCKOMW» COCTAB IOCIE TOro, KaK OH OB
mocturay™. B o6mem Hpamep cguTaer, uro (B mpemenax mopsAgka)
XEMMISCKUII COCTaB oOKeaHa OBLI OJHOPOMEH ¢ IIA9ajia ITaJe030f.

Moiip6pumsk (Fairbridge, 1964) takyke nosaraer, uro Habmaiomae-
MoO€ IIL[HEe 3I1a9eHMe COJIeHOCTH YCTAHOBHJIOCH BECHMA PAHO H 3aTEM
COXPAHANOCH HA IOCTOAHNHOM YPOBIIE.

Ho-Bupmmomy, uMenuo B jJoKeMOpmm, Korfa 3a cYeT paspylie-
HASA MarMaTHYECKUX MOPOJ ¥ MPUBHOCA BYJIKAHMYECKHX NPOIYKTOB,
BO3HHURJIA CGJEBafg Macca OKeaHa, ObLLI CO3MAH B CBOEH OCHOBE TaKike
U30TONHKLIN BoaHHE doH. O xapakrepe W myTAX GOpMUPOBAHUA BOJ-
Horo (oHa B JOKEMOPUM HOKA M3BECTHO 04eHb Mano. Heroropsie pac-
4eTHl HO3BOJAKT mpemmosiararh ymenbuienuwe O8/0'% B oxeane B jo-
reMbpuu. Ycramosneso (Baertschi, 1950; Silverman, 1951), uto cu-
JUKATEL 0CaJJOYHOTO TeHe3mca cofiep;kaT GoJblIe THKENIBX HM30TOLOB
KHMCJIOpPOJa TO CPABHEHHIO ¢ MarMaTWiecKuMm cuiaumkaTamu. OGora-
OIeHWe O0CaJOYHBIX CHJIMKATOB TAREJBIMH M30TONAMM KHCJIOpPoia
npoucxoauao B mpoiiecce ofmena ¢ Bofoll nmpu ux obpasoBanum. Cie-
JOBATENBHO, TAKOE K& KOJMUECTBO M3O0TONOB OLLIO MOTEPSIHO OKEeaHHU-
geckoii Bogoil. Taxkum o6pas3oM, LoTepH TAMEJIBIX U30TONOB OKea-
HUIECKHUMM BOJAMHU ¢ T€YEHUEM BPeMeHu MOTYT OLITH PACCIUTAHBL KAK
pasHoCTh MKy comepacaHueMm O® B ocagogHbIX MOpoOAax U MarMari-
deckux cuamkatax. |IpmGrusmTe/ibHBIA pacdeT »TOM paznocTu ObIT
npoussefien Cuisepmenom. B KauecTBe cmimraTtoB, HaubGojgee OTpa-
JRAIOIMUX HM3O0TONHLIM COCTAB «MATEPUICKOH MArMoly, TeMmepaTrypa
KOTOpoii obycaonsiuBaer Hauboaee MoJHoe cMellenue U ofHoodpasue
u3oTomHoro cocraBa, CuiasepmeHoM Oninm BrOpams 6a3aibTH. ITOT
TaK Ha3hlBAEMHBIHA «M3HAYAJBbHBIN» H30TOIHBIA COCTAaB KUCIOPOJA CUJIN-
KaToB OLLI ompedelteH OJIA HECKOJIBKUX 006pasifoB.

KonumenTtpanma O% B ocagounmix cmnumkaTtax foxomuia o 4,3%,
cpefnee jKe 3HAUeHHWe OAs HEHX ObUIo ompemeneno pasiwsiM 3,6%.
Tlo panneM, mpuBegeHHHM B paGore Cmiasepmena (Silverman, 1951),
Macca oxeanoe pasHa 1,4-10%% 2, macca 0CagOIHEIX CHIWKATOB —
1,9-10% 2, Bopma comepxmT 89Y% (MO0 Becy) KMCIOPOAA.

Ocagounsie cunukaTH cofiepskar 48% (mo Becy) ruciaopoma. Or-
CI0Ola NOJIHOEe CORep/KaHWe KHACIOpPOoAA B HAcTosmee BpeMs: B BoOJe
pasao 1,2-10% 2, B ocamounkix cuaumrarax — 0,9-10% 2.

Bananc momsen BhIpasUTHCA CJOELYIOUIAM YpaBHEHHUEM:

1,2:10% (z — 1,3) = 0,9-10%¢ (3,6 — 2,0),

rge x — OepBOHAYANBHEIA H30TOOHHIE cocTas oxreasa; 1,3 — mpo-
uentHoe comep:wamme O B coBpeMmeHHOW oOKeaHWIECKOH BOIC,
3,6 — mpouenTHoe comep:xanue O'® B ocamounmx cuiamkarax; 2,0 —
nponenTHoe copepmanme O'® B MarMaTH9eCKmX CHIHKATAX; .OTCIOAA
z=2,5%.

Onmako, ecim OPUHATH, COTJIacHo mauHsiM Kiapka, Maccy oca-
HOYHHIX cHiAEKaToB paBHoM He1,9:10% ¢, a 8,4-10% 2, c comepkanueM
‘REcaopoma B HEX He 48, a 45%, To 7OaA mepBOHAYANBHOTO H2OTON-
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HOTO COCTaBa KUCJ0DOAA OKEAHWYECKOI BOMIBL MOJYIUTCA HHOE 3HaYe-
ume. HoumuecTBO KUCIOpPOTA B BOHe, COLJIACHO ITUM NAHHEM, Gyjer
paBHO 3,78-10% 2, a mepBOHAYANbHHI M30TONHHIA COCTAB KHCIODO-
Ja OKeaHa z ompejenuTca m3 ypaemewms: 1,2.10* (z — 1,3) =
= 3,78-10% (3,6 — 2,0); orcioga z = 1,8%.

Ecnu npusare mociegHiolw nudpy [Qid HePBOHAYANBHOTO COCTA-
Ba KHCIOPOJa OKeaHMYEeCKOHd BOJH, TO HW3MeHEHHe H30TOIHOIO Co-
craBa BeIpasurca 1@dpoit 1,8 — 1,3 = 0,5%. Iroit nudpoi npubns-
3WTEJBHO BHPAKAETCA CTENEHb M3MEHEHHWS M30TONMHOTO COCTaBa KIC-
JIOPOla OKeaHUYECKO# BOJLL BO BPEMEHM, BKJIKYAA U BeCh NOKeMOpuil.
Ilo Herency (Degens, 19596), §0® nepBuuHEIX 0KeaHOB, 0 CPABHEHH
¢ COBPEMEHHBIME, cocTaBaana oT 42 no—+3%,,. BricraswBaerca mpep-
NOJOKeHMe, 9T0 B OCHOBHOM IHPOLECC HOTEPH TAMKEIOro KHCIOPOJa
OKeaHWYeCKOM BOMBI Tpomcxogua B pokemGpmm. Ilpemmoaaraercs,
970 ¢ Hagama Qamepozon orHomenme O18/0'® Muposoro oxeama cy-
mecrBenHo He usMmeHmiaock (Clayton, Epstein, 1958; Degens, 1959a6).
Ilo momcaeram Jleremca (Degens, 19596), ¢ magama daneposoa 60
usMenunaack me Gomee, em Ha 0,5%,.

B nocaeniine ronpl mOABUIOCH HECKONBKO PaGoT, B KOTOPHEIX pac-
CMaTPUBAETCsL BOMPOC 00 M30TONMHOM COCTaBe KHCJIOPOAa MOpcKux fac-
CeiiHOB MpOIIJIOro.

HKeiir u BeGep (Keith, Weber, 1964) uccnegosanum comepr:anue
usotonoB C u O B 500 o6paznax Panepo3odCKUX U3BECTHAKOB 1 OCTaT-
KOB OPTAHH2MOB MOPCHKOI0 M KOHTHHEHTAJBHOIO T'€HEe3’Ca W3 Pasind-
HEIX pailoHoB Mupa (rabx. 16).

Ilo muenmio Heiira m Bebepa, moayuennbie umMH jausbe BO3pa-
cranms cpequmx sHausenmi 60'® or manmeo3od K KallHO3010 CBA3AHN
INaBHHM 00pasoM ¢ AMAreHeTHYECKMMH M3MEHEHHAMHU (IepeKpHcTal-
AW3anuA, WIOTOOHLIHE o6Men). NmTencmBHOCTh HIpOABJIEHHA HOCAET-
HNX yYBeIHYMBAEeTCA ¢ BO3PacTOM mopon. MeHee BepoAaTiO, Kak 0w’
noJjiaraiT, IPelNojokeHHe 0 TOM, 9YT0 APEBHME OKeaHbl OLLIH TeIiee
oo cpaBHeHHW0 ¢ Gojiee MOJOMBIMA.

Taxwue e H3MEHEHNA B X0[e T€0J0THICCKOT0 BpeMeHU 00HADY /RUIH
Herenc m dnmreitn (Degens, Epstein, 1962) gas mopckmx rapbona-
ToB. 3uavenua §0'® ux usmenawTes ¢ BozpacroM, mpmaeMm 0'8/01 rpes-
HHX W3BECTHAKOB NPUOMMIKAIOTCA K 3HATYEHUAM INPECHOBONUEIX Kap-
6onaros. CxomHoe msMmeHeHnue HAGIIOAeTCA M B H30TOIIOM COCTABE
COCYMECTBYIOIMMUX ¢ HUMHU CUJIMKATOB.
© Hannuwe, onybnukosanusie Keiitom u BeGepon, HecoMHERHO, 09eHb
uHTepecH. K cojiajennio, aHaJM3sl He EMEIOT majeoreorpaduieckol
OPUBA3KE: Beh BO3MOJKHEI 3HAYUTEJbHBIE KOJNEOAHHUA H3OTOIHOTO
cocTaBa JIiA Pa3jMYHBIX YIaCTKOB OHOTO W ToTo ke Gaccedma. 3mna-
Tenuss 0 mo ofpasmaM pasiIWYHOTO BO3PACTA HONCYHTAHEL H0 Pasiaui-
HBIM rpynoaM oprapuamoB. OueHb BeJmKk pasbpoc moiydaeMBIX 3Ha-
genuit 6. Tak, mo TpeTHIHBHIM MOJIIIOCKAM M3 ONHOTO W TOLO {E Me-
cronaxosgernd O menserca or 10,49 mo —1,84%,,, a mo »K3eMIIfA-
paM opmoro Buma or —0,12 o —1,84%,. Ilo Bcem aTuM mpmamuHam
oCpefHATH 3madeHmA O mo mepmomaM m TeM 0ojiee BEIBOTMTH CpeJHEe
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Ta6unnma 16

Cojiep;kaHNe H30TONOB KACIOPOJA B M3BECTHAKAX Pa3sIAYHOrO TeHe3mca
n BO3pacra
1lo Keitty u BeGepy (Keith, Weber, 1964)

H3BCCTHAKU MOPCROro II2BCCTHAKM KOHTUHEHTAIb-
reHesmuca HOTO PCHEe3nca
Cucrema
ied0 Cp. § 015, 9/y, ucao Cp. 50, %Yy
00pasLon | (CTanA. OTKIOH.) | 06Pa3N0B | (CTAHL. OTHIOM.)
Rembpirit 25 —9,72(2,23) — —
OproBHUK 30 —6,15 (0,56) — —
Cuuyp 12 —6,64 (1,78) — —
Hesox 42 —17,01 (1,51) 4 —8,57 (1,30)
Kap6on 14 | —6,21(0,89) 12 | —5,79(2,39)
ITepMe 12 —3,49 (1,64) 11 —4,36 (3,53)
Tprac 13 —8,56 (4,04) 4 —5,12(0,91)
10pa 24 —4,98 (2,40) 25 —38,52(3,01)
Men 36 —4,18(1,59) 28 —10,22(3,52)
ITameoren m meoreir 45 —2,33(2,45) 63 —9,65 (4,48)
YeTBepTilaHaA cucrema 22 —1,18(0,79) 11 —8,15(2,08)
Cpennee 272 —5,25(3,12) 158 —8,66 (4,01)

sunadenme 0O'® nna dameposos Bpax am Mo:xHO. Jl106ombITHO, 9TO IO
pud)OBEIM W3BeCTHAKAM, HaduMHasg ¢ KapGoHa W [0 KaiHO30A, WOJY-
geHsl Mallo MemAomueca smagenmaA O (%/y): Kapbom — 4,9; opa
or —3,91 mo —4,47; mex or —5,29 mo —5,706; waitmoszoit or —3,40
g0 —5,46.

B crarpax, onyGamkoBamHEX mosguee, Bebep (BebGep, 1965;
Weber, 1965a,6) ysenmuenme otHomenms O'/0' B mopckux msne-
cTHAKAX (anepo3osa OOBACHAET NOCTENEHHKM BO3PACTAHHEM 9TOrO
OTHOIIEHHSA B oKeaHaX B mpomecce mx ssommonmu. Comep:ranme m3dTO-
II0OB B OKeaHaX, mo Bebepy, ompepmensercs 6ajaHCOM MeKAy DPHBHO-
COM HX JOBEHHJILHEIME BOJAMZ M BHIHOCOM B pe3yibTaTe KapGOHATHOTO
ocapronaromieruda. OCHOBEIBasACh Ha OMYGIMKOBAHHEX B JUTEPaType
ONpe/eIeHuAX KONUYIECTBA HAKONMUBUIKXCA B Tedenne GpaHepo3os Kap-
GoHATOB, cpegHEer0 M30TONMHOTO COCTAaBAa MX KHCIOPOa, o0beMa e;ke-
TOMHLIX HOBBIX MOPIUHl BOIH ¥ M30TOMHOIO COCTABA BOMBI, HOCTYMAI0O-
mei u3 MmauTud, BeGep onenuBaet cogepskanne O B cOBpeMEHHEIX OKe-
anax mudpoit 5,05, a B vembpmiickux — mudpoit 4,53. 3amernm, gTo
Bee UAGPH B pacuere Kpaiine rumoternveckme. Hanpumep, msoromnsrit
COCTaB BOABI, MOCTyHAWIeil w3 rayOuH, MPUHUMAETCA PABHEIM IIPU-
MepHo 7%, HA OCHOBAHWM JAIMb EJAHCTBOHHOTO ONpeAeNeHWs OI-
wreitnoM u Masnoll ©30TOIHOrO COCTaBa KUCIOPOAA KOHAEHCATA BY.I-
kana Ilapmkyram B Mexcuxe (6,75%,). Iloaromy = 1omydenusim
uu)paM ciemyeT OTHOCHTHCA, KaK K cyry6o mpeqBapHTENbLHbBIM.
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IlanHne aHaiM3a W30TONHOTO COCTaBa Oojee IBYyXcoT 00pasioB
U3BECTHAKOD Mopcroro remesmca Bebep (1965) mpemcraBui rpadn-
geckm (¢pmr. 23). On cumTaeT, 9To PasHMIA H30TOIHOIO COCTaBa Kap-
60HATOB Pa3IMIHOTO BO3PACTA MPEBHIIIAET TO PA3IHINe, KOTOPOe MOK-
HO o6BACHHTHL BosfelicTemeMm Amaremesa. OH NpUOECHIBAET 9TO pas-
JU9Me M3MCHEHMAM MH30TOMHOrO COCTaBa KHCJIOPONA OKeaHHMYecKoh
BOJIHI.

Tax xax Heiitom n Bebepom amanmsmpoBanuch MOPCKHE LODPOIL
pasHoobpasHbX GanmanbHbIX THOOB ¥ IPeLCTABATENTN DA3PO3HEHHBIX
TPYOI WCKOIAeMEIX, TO 3Ha4eHusa § [JA OTHEAbHHX HePHOKOB HPAKTI-
9eCKH HEeJNb3f COMOCTABIATD APYT € APYTOM. Boasmoit pasbpoc mony-
qaeMbIX 3Had9eHHEA & cBHOETenbCT-
BYeT, O49eBHIHO, O TOM, 4TO BH-

Bpema, mam em
s w 209 a7
T —

n N $ by .§§ ckasanHoe HeiiToM coBMecTnO ¢

ok R E §§ 83 Be6epom OPEION0KEHNE O Ipelt-

S '8 S8577 MYINECTBEHHOM BOBMIEHCT BAM [Ha-

1 NS 5 TEeHeTHIECKNX H3MeHenmi OGimike

<-4 § § K HCTMHE, 9eM NpecTaBJIeHHA

S L N C - Bef6epa 00 sBoNIONNE W30TONHOIO
N 3 7 COCTaBAa OKEaHOB.

o \'§ ! Be6ep u Payn (Weber, Raup,

- § ! 1968) onmpegenamam OTHOIIEHHA

a5 C13/C'* m O'%/0* ms 191 ofpasna

Ll Lty l) MOPCKEX €Kell 0T feBona Jo Kaii-

C OSDMPPTJI C T§
(eING2UYECKTE Lperg

@ ur. 23. 3apHCHMOCTh HB0TONMHOrO COCTa-
Ba KHCIOpPORA KApPOOHATOB OT HMX reojiormde-

HO30A4. HonyquHme pe3yabTaTH
OBLIIE CPaBHEHBI C JAaHHBIMU H3Y-
9eHHuA H30TOOHOTO CoCTaBa yrIJe-

eroro roapacTa. ITo BeGepy (1965) pofa M KHCJOPOAa Yy HEeCKOJbKMX

cotern cospemenmmx Qopm (We-
ber, Raup, 1966). Oraszanocs, aTo B KaJpIuTe HaHOMpelr W Hrl
majeo3oiickux Mopckmx exeir O18/016 Gonee mmakoe, 9eM B KaJbI[HTe
Me3030ficKHX W KalHO30HCKEHX mnpemcraBuTesdeil Kaacca Echinoidea.
ITonobroe m3MeHeHEme MBOTOMHOTO COCTABA KaJbIUTa CKEJIETOB HCEO.
maeMbIx MopcKuX exkedl Be6ep m Payn cessmBartr, Bo-nmepBhX ¢ Jma-
reHeTHIeCKUM O00OramleHmeM TAMKEJHM H30TOIMOM KHCJIOPOTa OCTAT:
KOB J[DeBHUX MOPCKHX ejkefl M, BO-BTOPHIX, ¢ TEHETHYECKHM KOHTPO-
JeM — BO3MOKHOM B3aBHCUMOCTBI0 M3O0TOIIHOTO COCTAaBAa OT YPOBHA
3BOJNIONUOHHOTO pasBuTha. O BO3MONKHOCTH W3MEHEHWA WM30TOMHOr0
COCTAaBA OKEAHMIECKAX BOL B TEOJOTHIECKOM INPOMIIOM YIOMAHYTHE
ABTODPHl HOYET0 HE TOBOPAT.

WsMmeHenne KOHTEHTPATAHW CTPOHIMA B HCKONMAEMBIX OPraHE3MAX
oo Mepe BO3pPACTAHHS TeOJOTUYECKOTO BO3PACTa HEKOTOPHIE ABTOPH
CBA3HBATHM C W3MEHEHWEM KOHIEHTPalHH CTPOHIUA B okeaHax (Tu-
rekian, Kulp, 1956). Jloyenmram (Lowenstam, 19646) mames, uqro
VMeHbIIleHNe KOHIEeHTPanud ST B PaKOBEHAX TacTPOIOL B X0e IeoJo-
THYeCKOT0 BPEMEHM CBABAHO He ¢ H3MeHenueM oTHoulenma Sr/Ca
OKeaHMYeCKAX BOX, a C 3BOJONHeH 0PraHU3MOB B HANPaBJIEHHH Ipe-
MMYINEeCTBEHHOTO TOTIOMEHHA AMHM KaJbUdA 00 CPaBHEHUIO CO CTPOH-
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nuen. ['eHeTHUecKHHE KONTPONE, a He M3MEHEHHE BO BpeMell CTPOH-
nuesoro ¢gouwa okeaHoB, mo MueHWI0 l'ammama m Ilpaiica (Hallam,
Price, 1966), ompeneiser MeHAWMWECA KOHIEHTPAIUE OT B DPAKO-
BHHAX TOJIOBOHOTMX MOJMIIIOCKOB. DBoJsee BHCOKOE comepskaume Sr
B DaKOBHEAX KaMeHHOYTOJNBHHX HAYTHAOHAEH, 9eM Y OAHOBOZpacT-
HbIX TOHHATHTOB, Me3030UCKAX M COBPEMEHHBIX NayTHIoumell o 06h-
ACHAIOT GHOXMMHUTIECKON NPAMATUBIIOCTHIO NAJE030HCKIX HAY THIOHLH.

Jlomxnneanu (Longinelli, 1966) ycrasosma, uro xmciopom ¢oc-
datTor, comep;Kamuxcsa B OPraHOTelNHEIX Kap6oHaTaxX, OTIO/KEH B PaB-
HOBECHU ¢ KUCIODOZOM BOMBI. BMecre ¢ TeM OH CYMTaeT, 9TO M30TOI-

HLIA COCTAaB OKEAHMYECKOHN BOMLI M3MEHHETCSA BO BPeMEHH. ITOT BHIBOI
ON IeNaeT Ha ciaegylouieM ocHosanum. Memay 60(1;')03—) " 602;02_)
4 3

cOBpPeMeHHLIX 00pas3IoB MMeeTcsa MHPAMOJAUHEHHAs 3aBHCHMOCThH, TOI-
Jla KaK [IA UCKONMaeMbIX TaKO# 3aBHCUMOCTH He moixyvaercsa. V3 atoro.
ileJIaeTCA DIMPOKHIM BHIBOJ, O HEJOCTOBCPIIOCTH BCAKUX WMB0TONHHX H
[aJe0TeMIepaTy PHBIX OIpejleIeHuH BCJIe/CTBUE ABYX ABJEHHH: a) He-
TIOCTOANCTBA BOAHOTO (JOHA B Ie0JOTHYECKOM BpeMeny U 6) BTOPHIHLIX
U3MeHe .

Ycranopaennoe JIOMMUHEAAN OTCYTCTBHE NPAMOIUHEHHEIX OTHO-
menu# kucnopopa gocdara m KapboHaTa ABIAETCA, NO-BUAAMOMY,
Pe3yAETATOM CONOCTABJEHUA HMCKONAEMEHIX BeChMa UIXPOKOTO BO3pa-
CTHOL'0 W OPOCTPAHCTBEeHHOro pasfpoca, TeM Goxee, 4TO CTemEeHE BO3-
JlecTBHESA TPYHTOBHIX BOMA U APYTrHX (PaKkToOpoOB, KAK IOBODHT CaM aB-
TOpP, HEOOWHAKOBa [JA Kuciopoma kapbGomartoB u ¢ocdaToB.

Bropoi moBon B mosap3y HM3MEHAEMOCTH M30TOMHOTO COCTABA MOp-
CROM Bomel; Kak noiarator Jlomxunenan u Hytu (Longinelli, Nuti,
1968), mpeacraBaser moCTPOEHHAs WMM KPHBAas 3aBACUMOCTH HB30-
TOIINOr0 COCTaBa KHCJAOPOAa BONE OT TEOJOIMIECKOTO BO3Pacra
(pur. 24). Kpusan moxasniBaer, aTo Gosxee nMosoxbie o6pasmkr obora-
mensl Jerkum usororom O Torma, xax npeamomarad guareHeTHde-
cxrme M3MeHeHus o0pasioB BO BpEMeHHU, MOKHO OBLTO OB OKMIATH
obpartroro agdexra. 13 sToro m menaerca Boizoq 06 maMeHeHUW MOP-
CROI BOAEl, 00 oGoramenum ee B GoJsiee MO3JHME MEPUOMH THAMKEJIHIM
HU30TOMOM.

Crenyer o6paTurhs BHEMAIIZE Ha TO, YTO ABTODHL ONEPUPYIOT ¢ He-
PaBHOIIEHHEIM MaTepmaiom. HpmBas mocrpoeHa He II0 CpeJHAM 3Ha-
YEeHHAM W30TOMHOTO COCTABA MCKOMAEMBIX 06pa3IoB, a IO 3HAYCHUAM
O nng maubonee oGorameHHHX 06pa3IoB, KAK HPENJOKUIA 3TO Ae-
nars Hueitton m Cresenc (Clayton, Stevens, 1968a6). Pazamuansie
VIaCTKH KPWBOH MOCTPOEHH IO PasJIWIHBIM IPyOmaM OpTaHH3MOB.
Jlnsa me3030a menoab3oBaHbl GeTEMHHUTH, a IS Kafino30d — OpedMy-
IIECTBEHHO ABYCTBOPKH. Me;kay TeM 3TH OpraHmaMsl o6HTaau B CO-
BepUIEHHO Pa3JMYHbIX YCJIOBHAX, YTO He YUT€HO IPH COCTABIEHHAW
kpusoil. IlosToMy HUKHAA W BepPXHAA 9aCTH KPHBOH IO CYmMecTBY He
COIIOCTABUMEI.

Heppm (Perry, 1967) ucciemosanm HW30TOUHHIA COCTaB KHCIOPOAA
KpeMHel THIa «IepT» 13 pasimYHEX perdonoB Mmpa u pasnugHOrO

/{ P. B. Teiic, 7. II. Haiiquux 97
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BospacTa (Bo3pacT caMBIX {peBHUX 06pasmoB 3 Mapp. ner). [Jomyckas,
49TO BCe (IePTLY MOPCKOTO TEHE3WCA M 9T0 UX KHMCIOPOJ HAKAIIIH-
BAJICA B M30TOMHOM PABHOBECHH C MOPCKOH BOXH, OH MEITAeTCA IO
monydeHnuM 3HageHHAM O60® BEHACHHTEL 2BOJIONMIO W3OTOMHOTO CO-
cTaBa KucJaopona Mopckoit Boam. Ileppm mpuxogur ® BEIBOAY 0 TO-
crenennoM Boapactanum 80 na 1,8°/y, B Teuenme 3 mupp. net. Boapa-
cranue cogep:kanusa 60® B Mopcko#l BOe B XOfie €0JNOTHYECKOTO Bpe-
MEHHI OH CBA3BIBaeT TIaBHKIM 06pasoM ¢ IPHBHOCOM (HOBEHMJILHON)
sBonl (80'® wotopoit, mo Kpary, -+7%)-

A. A. Margucos u gpyrume (1971) paccmaTpuBaloT CI03KHYIO Kap-
THHY Bo3flefcTBEA Ha (OPMHPOBAHWE W30TOOHOLO COCTABA KHCIOPOAA
rugpocdepr, arMocdepH U ocafounoil ofomourm 3emiam (smmrenes
nopopx; oGoramennme MOPCKOH. BOOH THKEIBIM H30TOIOM KHET0POa
B Pe3yIabTaTe MOCTYNJAEHWA TNDPNW BYIKAHA3ME (IOBEHHJIBHOWY BOBL;
oGepnenue oreanoB O'® BeaefcTBHe BHIHOCA €TI0 B OCAafKM M T. [I.).
Ilo nx saknwuennmio, oteomenue O*%/0 B xome reosormgeckoro spe-
MeHII W3MeIIAN0Ch, IPUYeM B PasinIHHX BHENHNX 000J09Kax 3eMinm
M3MEHEHUA NPOTEKaNU Pa3JIUYHO.

: BOJII:HII/IH(BI‘BO nccneI;mBaTeneﬁ (Urey et al., 1951; Compston,

m‘,\ﬁa\;\ o ,\\ﬁ\m ,m\\mm ,\m\\Z\.&\\ W, \ﬁ\\\ﬁ\

et al., 19706 u apyrue apropm) mpegmonararor, aro ¢opMEpOBaHHZE OC-
HOBHOI'0 H30TONHOTO BOAHOrO (OHA NPOMCXOAMIO OYeHb JABHO, BO
BCAKOM clydae, eme [0 Me30305. -

WNnTepecen momxof k mpoGieMe BEACHEHHA BOTHOIO dora B reo-
JIOTHTECKOM TpomioM, upuMeHenHu# -Jloyenmramom (Lowenstam,
1959, 1960, 1961).

Ha ocrosanmm pesynwraros mapamsmensmoro WM3yUeHUA OTHOHICHUI
Sr/Ca, Mg/Ca m 0'8/0'® 5 ganpmare paxoBmH BEMepmux (kap6ow,
HIDKHSA NepMb, BEPXHAN MeJ, IIMONEH) M PELeHTHHX 3aMKOBHX Gpa-
XHOLOJ, TPOUCXONAMMX U3 BOJ HECKONBKO Da3iMIHON CONEHOCTH, OH
npumes K BHBOAY O CTa0MJIBHOCTH M30TONHOTO COCTABA OKEAHOB IO
Kpaiiedl Mepe ¢ KOHIA mameo3od. Jloyenmram (Lowenstam, 1961)
ompernenun 08/0® orHocuTeanuo rouuentpanun SrCO; B o6pasmax
6paxmomon: 1) coBpemMeHHEIX ¢ BHecemmeM BORHOIM IONPABKA B OTHO-
wenum O'8/0¢, 2) coppemennrix 6es Bumecemms sToi IOTPABKHE M
3) ucronaemunix ¢opm.

OGpasuzl B3ATH U3 BOJ, COOTBETCTBYIOMMX HODPMAIBHBIM MOPCKEM
"YCJTOBMAM, a Takke U3 TMOOCOJENHX H IHNepPCodeHHX Bof. IlynkTmp-
nas aunmuA na rpagukax gur. 25—27 maeT cpefpee 3naveHme OTEONIE-
HUA ROHUENTPANRI TOFO W APYTOTO KOMIIONENTa B BOXAX HOPMAJbHOI
conernoctn. CHIomnble NUNME OTPaBRIEBAIOT Pasbpoc 3HAYEHHH MO-
aeBeiX Konuentpanuit SrCO, npn nansom smavenuu O8/0%. Dru me
JuHAA (AR HOPMAJbHBIX YCIOBMH) BOCHPOU3BOMATCS U Ha.rpadurax

@ ur. 24. M30TONHKI cocTaR KHC0pofia ocdaToB B CKelreTax MOPCKHX OPraEM3MOB paamu.
HOro eospacra. Ilo Jlowsnremnn n Hyrn (Longinelli, Nuti, 1968, ¢ur. 1)

YepHBle KDYIHKA — 6GeJIEeMHNTHI, Oennle — mpyrae ODPTaHU3Mbl, IIYHKTHEPHAA JIMHRA —
npenrionaracMoe M3MeHEHNE M30TONHOIO COCTaBA BOMBI OKEaHa C I0pH 0 KaliHO30a
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SrC03mon Jo
25

T T

of
< a2 ® ur. 25. Copepskanne SrCO; n or-
o3 HOweHue O'%/0'%, ncnpasnennoe ua

20+ ROHUeHTpanuio O'® B Bone, KA paro-
BMH CODpeMEHHBIX Opaxuomnon. ITo
Jloyenmrramy  (Lowenstam, 1961,

¢ur. 1)
3HaYKaMIl IOKa3anDbl 06PasWUBl M3 BOX
€ coJleHoCThIO: I — 33, 5—36, 5; 2—
4‘ BBIUE 36,5; 3 — Hume 33,5"%w0; T —
7 ) | . Terebratulina, A — Argyrotheca.
77 10 7 -10 240 -7
7%n% a4

151 1

3rC05 1os, %

z5 T T T T
of
aZ
20193

4 @ ur. 26. Copepskanme SrCO; m oT-
HoMeHHe 01%/01%, He nenpaBieHROE Ha
ROHUeHTpanmo O!° BBogc, 1A pako-
BHIL cOBpeMenmkbIx Gpaxuonopn, Io Jlo-
yenwitamy (Lowenstam, 1961, ¢ur.3)
VenopHple  0GO3HAYEHUMA  CM.  Ha,
tur. 25

i

#t

¢

@ nr. 27. Coyepskanne SrCO; u oT-
Holuctute 018/01%, He ucnpap;edce Ha
KOHNeHTpaunio O '® B BOme, A paKo-
BHH MCKOTaeMbIx Opaxnonog. ITo Jlo-

Po| yemmrtamy (Lowenstam, 1961, gur. 5)
PL — omuouneH, K — wen; P —
7= ’ 7 y ] ; Mb; G — kapbo:
20 19 Vi -0 20 30 OepMb; A Kapoo:
0" V4

JJA. COBPeMEeHHEX 00pasioB, HeHmCOPaBJieHHEIX Ha BOAY U HCKRONAeMBIX
o6pasuos. Ha ¢dur. 25 Bunmo, 910 B 061aCTH, OTPAHNIEHHYIO JIRHAAMA
AJs HODPMAJbHOHM COJIEeHOCTU He HmomafgalT 00pasisl AJdsA IHIepCoe
meix Bog. Dur. 26 moraswBaer, uTo 6e3 BHeceHUA MONPABKH Ha BOAY-
o0pasisl Kak W3 THOEPCOJEeHHX, TAaK W U3 THOOCOJEHRIX BOJ He J0-
MATCA BHYTPH 006JaCcTH, OrpaHNmYeHHON CLHMOIIHHIMYM KDHUBEIMH, TOTHa
KaK 00IpmMuUACTBO 06pa3I0B YACTO MOPCKOIO IPOUCXOKIEHAA moIa-
naeTr B yKasaHayo obaacts. Ha ¢ur. 27 nnmonenoBrlii o6pasern mexar
HAa OYHKTEDHOH JIAHHEH, 3 MePMCKHX, 1 KaMeHHOYTOJBHHIA W 2 MeNo.
BHX ofpaama Je;xaT BHYTpE o6JaCTH NJA HOPMAJBHBIX YCIOBHMA, TOT-
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Ia Kak gpyrze 3 00pasia HepMCKAX, 2 KAMEHHOYTOJIbHLIX 1 2 MEJIOBBIX
HAXOIATCA 3a IpeleJaMm ee.

Copepsxaume SrCO;, MgCO; u ornomenne O'8/0% B mepucrmx Gpa-
XHOmomax TaKme ke, KAK W y COBPeMeHHHX Opaxmomoy. Brumo ycra-
HoBaeio, wro comep:ianme SrCO; m otHomenme O'8/0'® paa kamen-
HOYTONBIOTO 00pasiia M3MEHAITCA TAKNM ke o06pa3oM, Kak 3TO IIPo-
HCXONAT Y COBPEMEHHHX dK3eMmaApoB. Ha srom ocmosanmm Jloyen-
wraM 3akangaer o mHemsmenHocTH ornomenmii 0'8/0'® y Sr/Ca B Te-
genme mocaenumx 2,5-108 ner, a ornomenma Mg/Ca B Tederme mocies-
pux 2,0-10% aer. 3aknwuenme Jloyemmrama cormacyercs ¢ mpecTas-
neumamua. Ogyma (Odum, 1951, 1957), Kanema u ero romaer (Kulp
et al., 1952) o mocroAHCTBe collepsRaHdA CTPOHUHUA B oKcaHax. B of-
Hol W3 cBomx mociemrmXx pabor Typermau (Turekian, 1964), xora u
HEe COFJAamaeTcAa ¢ HEeKOTOPHMH pesyJabTaTaMd, MOoXy4YeHHHME Jloy-
SHIOTAMOM, MPUXOAUT K BLBOAY O IPAKTHYECKH IIOCTOAHHOM COAED-
;RAHUM CTPOHIUA B OKeaHaX B Tedenme dameposon. UTo Kacaercsa us0-
TOIHOTO COCTABA CTPOHIIEA MPOILIOro, TO OH, m0 mauubiM I[leTepMana
u gpyrux (Peterman et al., 1970), ne 6511 mocrosanarmM. Ilo ux ompe-
jlexenuAM, B KapBomaTax HCKODAeMEIX ODPTaHH3MOB (M B TOM ducie
B POCTpPaX IOPCKMX U MEJOBHX OeqeMHmTOB) oTmomewme Sré7/Sr8
U3MEHAJ0Ch B TedeHHe d)aHepo3o;1 BCJIeNICTBIe KoJe6anwit u30TOMHOTO
coCTaBa CTPOHIUA MOPCKOH BOHEI. JTH KosebaHmsA, BepPOATHO, Gulau
CBA3aHbl ¢ ANEHPOTeHMIECKHMH [IBHKEHHAMA U ICPUOLAMHA MHTEH-
CHBHOr0 BYJKaHH3MA.

Haxonen, B meganno onyGnukoBanuoi ctathe Capnua m Jomreiina
(Savin, Epstein, 1970) mpomssenen Gomee Touno, gem aro GBLIO cle-
nano panee CumpepmenoM (CM. BHIIIE), PacueT BO3MOKHEIX H3MEHEHHI
H30TOUHOTO COCTABA KUCIOPOAA M BOAOPOAA OKEAaHUIECKMX BOJ B XOfe
reojorugeckoro spemesd. OHA ompeNeNsaiX H30TOMHEIA COCTAB KHAC-
J0pofa U BOMOpPOAA IVIMHHCTHX MUHEPAJoB Kak NEePBHYHHIX, TaK M
AuareHeTmyeckn maMmeneHHbX. lloaydsenHbie mME pesyabTaTel ompe-
JleJIeHUA U30TOIHOr0 COCTAaBAa KHCJIOPOa W BOXOPONA PAAA MAHEPAIUR
(kaonmHmTa, MOHETMOPMIJIOHKTA, TIaYKOHATA H AP.) HO3BOJAIOT Hpej(-
TOJORATh KAaK yCHOBUA mX o0pa3oBanms, TAK W U3MEHEHHA BO BpEC-
MeHH, a TaKske BEIACHHTh H3MeHelNA HM30TONHOIO COCTaBa TeX BOA,
B KOTOPHIX 3TH MHHEPAJH 06pa3soBaInucCh.

Buausnme o6pasoBanmA 0CAagKOB Ha W3OTONMHBIA COCTAB KHCJIOPOIA

rufpocdeps mposBiIAeTcA B yMeHblieHHH cofepskanusa O'® B oxeanu-
9ecKO# BOJE B pesyibTare oGorameHWs TAMKeJHM H30TOOOM MHHe-
panbHoit ¢asn. MarepmaapHuE 6GalaHC BHIPAIKAETCA CIETYIOMUM
ypaBHemneM:
S (Olsocam{a —OlsmarMamq.nopon) = W(Olsconpem.oxeaﬂa - Olsuepauq.oueaﬂa)v
rie S — KOJHMYECTBO KHCJIOPOAA B OCAZOYHBIX TOPOJAX, MPHOJIH-
3ATE/bHO PaBHOE KOJHMYECTBY KHCJIOPOJA BO BCEX BEIBETPHBINUXCHA
mopofax, a W — KolmuecTBo KHCIOpPOAa oxeanmieckon Boms. [ladpsr,
Ha OCHOBE KOTOPHIX BefeTcsA BHYMCICHNE, CBeNensl B Tabx. 17.

ITo mopcueram Casupa m JnmTeiiHa, MPOMECCH BLIBETPMBAHHAA U
OCAMIKOHAKOIJIEHAA NPUBOAHIA B XOfe TeoJOTHIeCKOro BDEeMeHH
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Ta6nunpga 17

CozepsKkaBane H30TONOB KACIOPOJA B NOPOfiax PasiMYHOr0 THIA
Ilo Casumy w Jnuwreitny (Savin, Epstein, 1970)

| R | R | som e
Ilenaruueckme ocagkm 23 45 10 419
Kap6onaru - 8,5 49 4 +25
IlecHaEWKE B IYIAHEACTHE CAaHIE 145 47 68 +15
Ogap;o'mme Hopoasl BceX THIIOB 1717 — 82 116
BriserpuBiimeca MarmMaTaueckne | 185 48 89 +8,5
TIOPORE
OKeaHNBECKHO BOILI 278 89 249 0,0

K ofennennio TuapocdepH TAKENABIM H30TOMOM KHMCI0POAa NPHMEPHO
Ha 3%y, UpHIEM ¢ KOHIA JoKeMOpHA [OJNA 3TOr0 yMeHBIIEHHS CO-
crapaana aumb 0,6°/,,. Hak BugHo, momydeHnse uMu MuPpPH BecbMa
Onusxu K TeM, Kotopsie coobmaer [leremc (cm. Bhimme). .

‘Mu1 npagepxusaeMmcsa xonmeunuu B. M. Bepuapcroro o mocross-
cTBe KOJMYECTBA W COCTaBA BOXE. JTa KOHMENUHA Pa3felseTcs MHO-
MO HcclefoBaTenamu. B dactaoctm, mo muenuio Boysma (Bowen,
1966), B Teuenme MoCHeTHNX HECKOJBKHX COTE€H MILIMOHOB JIeT Xu-
MHYECKHI COCTAB OKEAHOB OBLI TAKHM 7K€, KaK M HBIHE.

[IpepcraBienwe 0 DOCTOAHCTBE MAcCCH H COCTaBa OKEaHUWISCKOH
BoAnl B 00meM Xofe Te0JOruIeCKOro BpeMeHH HHKOEM o6pa3soM He
HWCKAI093€T BO3MOKHOCTHA CYMECTBOBAHUA HePHOTUICCKUX KomebGaHmil
aTux BeamumH. [lepmopmvueckme mamenenms oOBeMa M COCTaBa B Ty
M IPYI'YIO CTOpPOHY, GeayciaoeHo, Onuan. Tak, 066eM BOJB MOT HECKOJb-
KO M3MEHATHLCA B CTOPOUY YMEHBIICHUS TPH MOSABIEHUU T POMAIHBIX
Macc Jba B JeNHAKOBEIE HOOXHM, IPH YXO[e BOAK BMECTe ¢ HAKOIIMB-
IIMMCA OCAIKOM W T. I. B MacmTaGe reoiormueckoro BpeMeHH BCE HTH
U3MEHEHUA eCTh KOJIe0aHHA OKOJI0 KAKOTO-TO CPEIHero 3HaTeHUs, Ko-
TOpOe KaK pPa3 M ABIAETCA OOCTOAHHHM H HEH3MEHHBIM KaKk Kade-
CTBEHHO, TaK U KOJHUYIECTBEHHO.

- It mepuopmMdYecKme M3MeHeHHA o0beMa U COCTaBa KpaliHe cyme-
CTBEHHB IPHU BEIACHEHMHA HHTEHCHUBHOCTH BONHOrO ($oHA B TAHHHH
KOHKPETHHEI# OTpe30K Bpemenm. Tak, 3HAYHMTENbHLIE HAPYMIEHHA OT-
gomenua 018/0'® grMevanncs B JegHUKOBHE DIOXH.

Opu u npyrme (Urey et al., 1951), Jloyemmram (Lowenstam,
1961) mosarawoTt, 9To GopMMpoBaHHE M30TONHOTO COCTABA RUCJIOPOAA
OKeaHMYeCKHX BOJ WPOHCXOHHJIO 3aM0Jro K0 Me3030A. B mparTmke
majeoTeMOepaTypHHX ucciefoBanmii mo ormomenmo 0%/0¢ nonmy-
CKAaeTCs, 9T0 B HeJe[HMKOBLE HIOXH M mEepHOAH (Hanpmmep, B Tede-
HHE BCEro Me3030s) Koje0aHWsA M30TOMHOIO COCTaBA GLUIM BHATHATENb-
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110 MEHBITUMM IO CPABHEHHWIO C JETHAKOBHIME 3m0oXaMd. JloyemmTam
u Jnmreitn (Lowenstam, Epstein, 1954), manpumep, momyckaror, 9To
BO BPEMHA HeJeIHUKOBHX MEPHONOB KoleGaHnA COMEeHOCTH He BEXOTAIN
3a mpempensl 33—37%/gq, 9TO LPUBOJIUT K HEONPEeNeHHOCTH H30TOMHAIX
temmepaTyp Toasko B 3—4°. Ho 5To gomymeHnme mpaMeHEMO JHIIB
K OTKDHITHIM MOPCKUM Gaccefinam. B m3ommposamrHX GacceffHax U B
OKPAnHHBIX TaCTAX OTKPHTHX MOpeHd Konebanus BogHOro oHa ObLIM,
HecoMuenHo, Gojsee suagmrTensammm (Lloyd, 1960, 1964; Moor,
1971; Theilig, Miiller, Harzer, 1968). BrickassBaroTca mnpenmo.o-
JeHNS, 970 KojdeGanma sHadennmit O'® mo Me3030HCKHAM OeqeMHUTHIAM,
MOJIyYeHHBIe Pa3IMIHEIMA aBTopaMu (cM. dajee), B KaKOH-TO CTEIeHH
CBfABAHBI ¢ K0JIeGaHHAME M30TOMHOTO COCTABA KHCIOPOdA Pa3lImIHEIX
y4acTKoB Mopsa B Me3zoszoe (Mayr, 1964).

Ivumnuanm (Emiliani, 19616, 19666) monyckaer, 4To B mo3mHe-
MeJIOBYI 310Xy KoHmerTpaima O B okeamax 6mua HECKONBKO Gob-
uIeii, a saTeM, ¢ KOHI[A IIO3[HEI'0 MeJa OHA YMEHBIINIACh B Pe3yIbTaTe
soHoca O mpn ocaxgennn Kap6oraros u caiamkaTos. ClrefoBaTensno,
paccaETaHHbIe IO Me3030fcKuM dopMaM DaxeoTeMIepaTy psl MOryT OKa-
3atecsa Ha 1—2° C Hmsxe MeHCTBUTENBHBIX.

Boysu (Bowen, 19616,8) momyckaer, 4ro ecam G 3TOT ImpoLece
ObJl IoKasaH, TO B JaJbHelIneM OPHAeTCA OepPecYnTaTh Me3030HCKue
H30TOIHEIE [AJeoTeMIepaTyps B CTOPOHY HX HEKOTOPOr0 MHOBEHIIIE-
THuA.

B npommmoM, Kak u HEHE, JOKaJbHbE KojgebaHms BoAHOTO ¢oHA
OIpefieNANNACh OpoHeccaMd HCHAPeHUA K KOHJeHcauuw, NeACTBHEM
TeUeHHH, OOpPeCHeHHeM B Pe3yJIbTaTe NPHATOKA PEYHBIX M METEOPHBIX
BoA ® T. n. BosmeicTBue 3THX $aKTOPOB Ha GopMHpPOBaHHE BOTHOTO
¢{)0HA B T€ONOTHIECKOM MPONIIOM MH eme 3HaeM TANeK0 HefLOCTaTOIHO.
[TosToMy Bce nDameoreMmepaTypHEIE OIIPefeJNEHUS MOKa OCYIIECT-
BJIAKTCH TOJABKO 0 OPraHHYECKHM OCTAaTKaM, IPOUCXOMAIMM K3
3aBefioMo TmodHocodennix Gacceiimos. HamGonee gocroBepubie mammie
MOT'YT OBITh HOJNYYEHH [IJf IEPHOLOB M dHO0X IIMPOKOTO PACHPICTpa-
HEHHUA Mopell (Hampumep, [JA I0PCKOT0 MePHOJa, A IIOBHEMEIOBOA
snoxu). UMenHo 3To ycaoBHme yd9TeHo B HIPHBEIEHHOM BHINIE IIANIEO-
TeMOepaTypHoM ypaBHenmn. Marepmais ompecHeHHHX 6acceiiHOB MW,
Hao60pOT, BOJOEMOB ¢ IOBHIIIEHHONR COIEHOCTRIO, IIOKA He MOKeT OBITH
HAIe;KHO MHTEPHOPETHPOBAH. JHAUUTENHHO OCHOKHATCH MAE0TeM-
meparypHEE WHTePOPETAIIAH OPH U3YICHHH OPraHMIECKHX OCTATHOB
300X KPYOHBIX MAaTePHKOBHIX oJsefdenenni. llpuammnumanbHo pacwer
oajeoTeMOepaTyp Iidg TakdAX 0accefHOB MOYKHO IPOBECTH DO OCHOB-
HOMY ypaBHEHHIO, B KOTOpPO€ BBeleHa «BONHAH HOMPABKa» — HM30TOML-
HH# cocraB Boanl Oacceiima A:

T = 14,6—44 (8 — A) + 0,27 (8§ — A)2.

Opnako Bca Gema B ToM, 970 A ompefeliuTh B 60JbIIAHCTEE CIYIaeB
TMOKa HEBO3MOKHO. T~
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Bo3smosKHble NyTH ycTpaHeHAA BAWAHHA BogHOro groHa

WNsmenanBocTs BopHOTO (JOHA COBPEMEHHEIX MODEH M OKeaHon.
IpPOABAAKMAACA B MECTHHX KOJeGaHHAAX W30TOINHOTO COCTAaBa BOJH,
eme Gonee ycyryGiusercs mpu paboTe ¢ HMCKOMAEMBIM MAaTepUAIoM.
ITo OrpaHUYIEBAET BO3MOIKHOCTH MOJIYUEHHA REJaeMHX De3yJIbTaToB.

Ilna yeTpameHmaA BO3[eACTBASA BOTHOIO )OHA BO3MOMKHEL IBA TyTH:
1) cosmaHme «OapHEIX TEPMOMETPOBY C IAPAMIEIBHHM OIPefeleHreM
TeMuepaTypH OCaKOeuus He TOJLKO IO KapOOHATy, HO 1 IO KaKoMy-
au60 [PYroMy KECIOPOTHOMY COeIMHEHUIO U 2) U3yIEHRE 3aKOHOMEDPHO-
CTeil er0 M3MEHEHHUsA B TEOJOTHIECKOM MPOIIJIOM.

TeopeTHueckn 3ama"a (IapHBIX TEPMOMETPOB)» BHIIVIAAMT K BECHMA
3aMaHYMBO: OO JBYM CHHT@HOTHYHHM KHCIOPOJCOREP:KAMMM MUHe-
panaM OJHOTO M TOTO Ke TeHesmca (Ha@pmMep, IO KaJAbOUTY B Iape
¢ gocdaToM mam cynshaToM KalblUWsd, WIA C CUIMKATOM) MOYKHO LO-
Ay4uTh HAHHHE JJIA pelleHudA ABYX ypaBHeUMit ¢ JBYMS HEM3BECTHLI-
MM — TeMIepaTypod OCAKOEHWA W HM30TOHULIM COCTABOM BONHL. Ta-
KuM o0pasoM, pemeHde DTUX ABYX yPaBHEHWUH ycTpanseT Heobxonu-
MOCTH H3y9YeHMA H30TONHOTO COCTaBa KHCIOpOAa Bomuoro ¢oma. Ta-
KHe ¢OapHEe TePMOMeTDEH» Hajad Okl BO3BMOKHOCTH He TONBKO 3JIHMH-
HUPOBAThL BOOHYI a3y, HO M N0 U3OTOMHOMY COCTARY STHX IBYX COe-
IUHEHWHA OIEHUTH M30TOIHHII COCTAaB KHUCIOPOAA TOH BOMBI, M3 KOTO-
poii oru 6binm ocaykmensl. Takmm o6pasoM, MOkHO GBlTo OB HE orpa-
HUYABATHCA AHAJIW30M MaTepHalia, OCAKIEHHOTO B YHCTO MOPCKEX
VCIOBUAX, 4 TAKIKe ¢ YBEPEHIIOCTHI0 00PATUThCH K ONPENENEHII0 TeM-
mepaTypH Mopedl ApeBHee HO3QHETO Iajeo30f.

B pepBoM pasmese 9TOH T'JIaBH y:Ke TOBOPHUIOCH O HEIPUTOLNOCTH
CHJIMKATOB W CYJIb0aToB AJMA DANEOTEeMIEPATYDPHBIX OIpefeleHui.
IlpuMeneHne CHIMKATHOTO 4TEPMOMETDPA» OCIOKHAETCH TEM, 4TO CH-
JUKATH OTJIATAlOTCA B BHMNE BOAHHX COoefHmHEHWH, Cyab(aTLl ke OT-
KJaJbpIBAlOTCA HE B DPABHOBECHH C BOJOM.

Ham6onee mnepcueKTHBHBHIME B KaYeCTBE BTOPOLO «TePMOMETpa»
npexcraBaAwTea dochatsl mo ABYM npmumpam: 1) omm game arkKyMmy-
JUPYIOTCA CKeJieTaMd MOPCKHX ODPTaHm3MoB W 2) KEcaopoA docdartos,
kak morasan Jlomuumenau (Longinelli, 1966), orkmagsBaerca B pas-
HOBECHHM C BOJTHBEIM KHCIODPOIOM.

N3 srToro cuegyer, 9To WMeeTcH ABA KUCIOPOMHBIX COEIUMHEHHSA,
NPHArOMHLIX AN ONIPeJeJeHAA IajeoTeMmeparyp: KapOoHaTH u (oc-
¢darer. OgHaro OIA TOTo, 9TOOB MCIONB30BATH 3TY Hapy B maJeoTep-
MOMETpPHH B KadecTBe «IBOMHOIO TePMOMETpa» C MOCTATOYHOH TOY-
HOCTHIO, TpebyeTcs:, 9ToOH TeMmepaTypHble K0d3QQUIMEHTE 3TAX IBYX
coequHennii Ohmm pasnmanbl. JIoEKMHeNIW DOKasajk, 9Tr0 €Cau Io-
crpouTs gasa gocdaros KpusByw saBmcuMocTr mexmy 0'8/0€ u rerne
parypoii, momobuo mrane 1ias Kapbomatos (cM. ¢ur. 21), To HaKIOH
npAMOH#, ompefelAINAA BeJIUINHY TeMIePaTypPHOTO KoddPuIMeHTa,
OKa3biBaeTCH 09eHb Omma3kmM. BceiemcTBme 3TOT0 TOUHOCTH Ompene-
JeHNA TeMOepaTyp D0 3TOH Dape OKAa3HBaeTCA HeJOCTATOIHOH
(44,5° C)." OcHoBEIBafACH HA 9THX NAHHHX JIOHKHHENIM, CIefyer
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CHeNATh BHIBOJ, 9TO 10 HACTOAMETO BPEMEHU He HAaMIeHO BTOPOTo M30-
TOMHOrQ TEPMOMETPa, KOTOPHE Jad 65 BO3MOMHOCTH OPH HaJeoTeM-
TIepaTypHEIX U3MEPEHHUAX, ¢ OfHON CTOPOHLI, ONPEMIEIATE TEMIEPATY DY
HE3aBUCHMO OT H30TOLOHOTO COCTaBa BONHOMN ¢askl, a ¢ APYyroi, mosBo-
Jun 68 UMETh CY:KIOEHHe 0 cocTaBe caMoii 5Toi asml.

Bropoit myTh COCTOUT He B MCKINYEHUH BOXHOTO QOHA, a B M3Y-
9eHNA B3aKOHOMEDHOCTEH ero maMeHeHms. IJTOT IyTh — Hamboee
CJOKHBIN, TaK KaK TpeOyeT MpoBefeHHA NIUTEIbHHX B THIATEAbHEIX
HMCCIENOBANNA,— OYeBHIHO, ONHOBPEMEHHO SBJAETCA H Hambolee
NEePCOEeKTUBHEIM. 3HaHMe BCeX H3MEHEHHH W30TONHOTO COCTaBa MmO3-
BOJIMT pa3paboTaTh MIKATY «BOJHBIX TOMPABOK» AnA GacceiHoB paa-
AuYHOro TMma. Bompoc 0 mompaBKax PacCMOTDEH B CJAEYIINEM IMOJ-
pasgene. 3mech sKe JWIIb YIOMAHEM 09€Hb WHTePECHBIE De3YJIBTAaTH
uayuennsa nzoronnoro cocrasa O m C B ABycTBOpPKAX M3 paspesa ma-
neorenorsix otiaokennii Ceseproit Dpannmu, onybauKosanuse ¢pan-
nysckamu aBropamu (Létolle, Tivollier, 1966; Tivollier, Létolle.
1968). 3uauenma 60%¢ um 8C!° oxasajmeh CYIMECTBEHHO Pa3IMIHEIMH
VIS 3TANOB CYIMECTBOBAHMA OTKPHTHX Mopell (Hanpmmep, TIOTETCKOTO
U CTAMIMHECKOr0), MOMEHTOE PETrPeCcCHHd, BPEMEHN BO3HMKHOBEHMSA la-
ryd, pasBmthHa ompecHeuws. llonydeHmbie janmele XOpoOmIO COLJia-
CYIOTCA ¢ CYIMECTBYWMUMHA IPeACTABIEHHAMA 0 HOCTATOYHO HM3MEH-
YHBHIX YCIOBUAX PH3MKO-reorpadmIecKol 06CTAHOBKE MANEOTEHOBHIX
sopeit Cesepuoit Opannun.

Wroit moaxoq K ompefeseHuio maZeoTeMIepaTyp 0 MaTephaly.
NPOUCXOoJAmeMy u3 GaccelnoB ¢ OTKIOHHIOMENCA OT HOPMEL CoJe-
nocter0, 6wL1 mpepioken Myrom m Dorenem (Mook, Vogel, 1968;
Mook, 1971). mu 6unia yeraHOBJIeHA nmHe#lHOCTH oTHomenus OCH?
pacTeopennoro 6mkapGoHaTa M COJEHOCTH, & TaKKe  OMpefeeHo
otrHomenme OCY/80 nas Bom scryapua Becrepueaspe, rie mpomc-
xouuT cvemmBanme mpecnoii Bogw p. Weawawm ¢ Bojol Cemeproro
mopa. OmpepediAs 3T0 ke OTHOUIEHWE B PAKOBHHAX (OCCHIBHBIX
moaTiockoB 3rpofuepsee. Myxk m @orenr skcTpamomamponaau rpadu-
gecknm npamyno 6C13/80!8 x nanwu, galomeit TeMOoepaTypHyl0 3aBHCH-
MOCTH H30TONHOTO COCTaBa [JIA oKeanmdecKoit Boxsl. Toura mepece-
9eHHA 9THX JWHEHA, KAk OHU M[OJAraioT, KOPeACTaBIAeT 3HaveHue

TeMIepaTypsl 06GUTalUs MOJNNIOCKOB B ONPECHEHNEIX BOMAX [IPEBHErO
3ionepaee.

Tonpaeku na xoneGanus Bofgworo doma. [pyrue nompasxu

Koneuno, /0 moJyYeldd MKAlbH «BOKHEIX MOIPABOKY ee O4eHb
najexko. OmHako yske ceiidac B HEKOTODHX CIyYafX MOKHO YUeCTh
roneGanus sogmoro goma. Tak, MOMHO BHECTH HONPaBKA B OCHOB-
oe ypaplmeHHne OMpeJe]eHUA W30TONHEIX Ialle0TeMOepaTyp Tmpu H3-
MeHEeHKHU M30TONINOro COCTaBa KHCIOPOLa BOIH ¢ T1ybuioil m Bo Bpe-
MA YepeoBaHUA Je/(HMKOBBIX ¥ Me)KIeIHUKOBLIX JIOX.

BHille NpUBO/IMI0CH NAJTE0TEPMOMETPHIECKOE YDABHEHNE C «BOIIOH
monpaBro» A.
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dmmreitn u Jloyenmram (Epstein, Lowenstam, 1953, crp. 432)
BHOCHIH 5Ty monpaBKy (A — aTo & BOAHI, H3 KOTOPO# NPOMCXOIHUT
ucclenyeMuil ofpasen) B CBoe ypaBHeHMe, KOTOPOe LOC/]e 3TOro HmpH-
obpeno Bun:

= 16,5 —4,3 (5 — A) + 0,14 (6 — A)*.

Taxas monpaBra BHOCHIACH IpH ompe/ie IeHUH W3OTOMHOTO COCTaBa
KHUCJIOpOJla COBpeMeHHOR u mleiicTonenoBoit dayunt Bepmymexux
0CTpPoBOB A ofecuedeHHss CPABHAMOCTH 00pasIOB, B3ATHIX U3 BOJ
pasnuunoit conenoctu. Jloyenmram (Lowenstam, 1961) mpusen gan-
Hble A COBpPeMeHHBIX Opaxuomol Kak ¢ BOJHOH UONPABKOH, Tak n
6e3 mee, uTo6H ofecmeunTs CPaBHEMOCTL cooTHolmemua OF/06
SrCO; B coBpeMenHHX GopMax U B MCKOMAEMEIX, AMA KOTOPLIX Takas
mONpaBKa He MOKeT OBITh BHECEHA.

Ecnu Benmuuna A monosKuUTeNbHAA, TO 3TO OPUBOSAT K yMeHblle-
HUI0 paccauTaHHHX 3Hauenmi T, a orpumarenvHoe A yBemuamsaer T.
WubiMma ciaoBamum, ecim aHaamsmpywTcs Gopmsr, o0mTaBmme B BOJE,
koTopas Gorawe O!®, Wem Boja COBpeMEHHHIX OKeaHOB, TO Ge3 BHece-
HUA KOPPEKIHA 6y IyT HOMIyIeHbl TEMIepaTyPhl HIKe JefCTBUTeIBHEIX,
a ecau Boma obemmena O, 1o 6ymyT paccaMTAHBL CAMIIKOM BHICOKHE
snagenusa T. Wamenenue 6 B cpeguem ma 0,2%/y, Breder Kk m3aMeHEHHIO
T ma 1° C. .

‘B mammoM e mompasmese paccMOTpPeHAa KOPPEeKOHMS Ha Teorpa-
¢uIeCKY0 ITHPOTY, KOTOpPaA [AOJ{HA OHTH BHECEHA B Pe3YJbTATH
M30TONMHOT0 AaHAjW3a OPH ToCcTpoeHHMH 0000mammedl majgeoTeMmepa-
TypHO#l KPHBOIA.

Hoompaska Ha ray6unry. 60 coBpeMennnx okeaHu-
9eCKEX BOJ HECKOIbKO H3MeHseTcA ¢ riuybmmoi (cM. raasy II). B u=a-
CTHOCTH, afmCccalibHEE BOXBl OKEAHOB B HHO3KUX MIMPOTAX HECKOJIBKO
obennennt (ma 0,2—0,4%,) O® mo cpaBHeHHIO CO CpeTHEOKeaHMYe-
CKOH BOIOH. OTo HEOGXONUEMO YUMTHBATH OPH PacdeTe M30TOIMHEIX IIa-
JeoremMmepaTyp mo rayboxoBomHeiM ¢opmam. Tak, mampmmep, Imu-
nuanu (Emiliani, 1955a) npm ompeneneHnn mieACTONEHOBHIX TeMIIe-
patyp mo moHHBM Qopammuudepam Tmxoro m AriraHTHIecKOro oKea-
HOB NPHHEMAET BOAHYI0 moumpaBKy A pasmoit —0,3%,.

Monpaska ma MmecTHHE ycaosuaia. llpomeccs uc-
OapeHnsa U KOHIEHCAIHW, IPATOK HNpPEecHHX Boy (pexu m aTMocdepmsie
0CaJKMd), PasjIHYHO MPOTEKAWI(He B 3aBHCAMOCTHU OT reorpaduieckon
IMUPOTH M MECTHHIX YCIOBHH, pa3idIOeM o00pa3oM CKAa3bBAKTCA
HA MBOTONHOM COCTaBé MOPCKEX I OKeaHWIeCKux BoX. Eciam msmecren
pe3yJabTaT Bo3AehcTBma sTEX mponeccos Ha SO8 BogH, To Torga Moo
ompefenuth 3Hadenue mompaBku A. Ommako momobHoe ompemeneHme
DOKAa HPOM3BECTH MOKHO nubo KpaitHne mpmbam:KeHHo, nambo Boobime
Henb3sa. HamomuuM, urto ngokanbuble KomeGanusa BogHOTO foHA CY-
[IECTBEHHO OTPAHMYUBAIOT BO3ZMOKIOCTH HM30TOIMHON MAJe0TepMo-
Mmerpmu. Il pubammenusit mogcaer IONpABKA A IIPOM3BOIMLT InunManmn
(Emiliani, 1956,) mpm o6pa6oTke KallHO30WCKHX TJIOGUTEPHHOBLIX
wWi0B ATiaHTHRE. YJYHTHBaA AaHHHe JmmTeina u Maanwe o permo-
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HaJIbHHX BAapPHANMAX HM30TOOHOTO COCTABA KHCIOPO[a COBPEMEHHEIX
OKeaHOB, OMHIMAHU [JIA KOJOHOK, KOTODHE OvIm B3ATH 61m3 Gepe-
TOB cDJIOpI/IJILI mpennaraer A = +0,95%,, a maa KONOHOK BKBATO-
DHATBHOA 9aCTH ATIAHTHIECKOrO OKeaHa (N 234, 5%5" ¢. m.,
21%43" 3. 1) — A = +0,48%,.

IlonpaBkumu Ha BapHALHOHE M3OTOODHOTO CO-
cTaBa KHCJIOpPpOAAa B XORe TeONOTrMIECKOTO
BpeMe n u Hecomnenno, nambonee ya3BUMEM MecTOM H30TONHOIM
maleoTePMOMETPUH ABIAETCH HEONMPENeNeHHOCTs BOJHOrO (JoHA B reo-
JorudeckoM mpounuioM. Brime yxe oTMeuanock, 49TO A Me3030d
MOKHO MPeIoJO;KATh H3BECTHOE IMOCTOAHCTBO W30TONHOrO COCTAaBa
KHACJI0POaAa BOX OTKPHTHX Mopeil. Ecim BepHH mpepnonoennsa IMu-
auane (Emiliani, 19616, 19666) o mecroabko Goabmeli KOHUEHTpa-
uur O® B Men0BBHIX MODSIX, a 3aTeM ee YMEHBIIEHUNW B PeayIbTaTe BEI-
noca O' mpu ocakaenun Kap6OHATOR U CHIMKATOB, TO B TAKOM CJIydae
BCe pacCUUTAHHEE Me303ofickme TemmepaTypsl 3ammkens Ha 1—2° C.

Hpaiine n3MeHImBHIM [OJ3KeH GHITH BOMHHIN OH BO BPEMA PA3BATHA
H COKPaleHnA MOJAPHLIX JeJOBHX MAaNoK.

Ornomenme O8/0'® n1pma pesko oTIEIAETCA OT H30TOLMHOTO COCTABA
KHCIOpoaa cpemHeokeanmdeckoi Bogel. Cpemmee smauenme 608 co-
BPEMEHHHIX JB0B Ha 25°/y, Huxe 60 oxeanos. IlosToMy Taisie Boxsl
CYMeCcTBeHURMM 00pa3oM H3MEHAIT M30TONHEIHA COCTAB OKEAHHIECKHX
Bof. Haamume B mpommoM KPYUHEIX Macc JABIOB JOMHHO OHTH YITEHO
npu oOmpefelCHUH IajeoTemmeparyp. llo mopcueram IMuamanm
(1955a,6), ecam MpPeNmONOKUTH, YTO BCA MAacca COBPEMEIHHIX JbIOB
npeBpaTuTCA B BOAY, TO OPH 3TOM H30TONHHIHA COCTaB OKEaHOB MOHH-
surca na 0,3%,,, aasto nact yMEHBH.IeHPIe U30TONHKX TeMoepaTyp OpH
pacuerax B cpemuem ua 1,3° C. B mueficronene ap10B 65110 3HATATETHHO
Goapme (mo ®@ammry — 59- 106 kM3, M3 HEUX HbIHe ocraloch 18,8-
-108 %4®). Onu 3anuMajiy IJIOIMAAM, pacmoJaranirmecs B Goiee HA3-
rnx muporax (Crkammumasma, Hamama), mo cpaBHeHHIO ¢ COBpeMeH-
HBIMH JefHHKAME. BOgAHLIe mapel, OUTaBIIue ux, Opoxomuau Gojee
KOPOTKME AMCTAHIMH; 3HAYHT O 0CATKOB, 34 CYeT KOTOPHX (HopMHUpo-
BaJMCh JABAE DTHX PETHOIOB, MO;kKHA GHIa Malo OTIAYATHCA OT O
cHera, BLIIAJAIOMEro HeHE B WX mpefeiax, a ata & = —15%,.

W3svatue mexotoporo kommuecrBa Bomsl (2,6%) m3 oreaHOB BO
BPEMA MaKCHMYMA OJENeHEeHHH NMPHBONWIO K MOBHIIEHUI OTHOMIEHUS
‘08/0'¢ oreamnos (A = --0,4%,), a BO BpeMAa ME;RICIAHAKOBHIX BTOX
9TO OTHOLIEHWE YMEHDLIIAJIOCH, BCAEACTBHE IPHUTOKA TAJHX BOX ¢ & =
=—15% (A = —0,3%4)-

ITo uemaBrmM mogcueram Ommamanm (Emiliani, 1966,) pasumma
suavenuit 608 [ NMeIHMKOBHX M MEKICMHHKOBHIX 3MOX YeTBEPTHY-
HOTO mepuofa GrTa pasMmYHOM B pasimuHEX 30Hax MmpoBoro oxehHa
{rabm. 18). :

Hesepe (Devereux, 1967a,B), oCHOBLIBafCh HA TOACILTAX IMHU-
JManu, moJaraeT, uTo K OE@pPaM H30TOMHHX IajJe0TeMIepaTyp, moay-
9eHNLIM [0 HOBO3EJIAHACKHEM IOMAEHCTOLEHOBHM WNCKOMAEMEIM, Cje-
AyeT moGasute mompaBKy, cooTBercTBylomyio —1° G B ciyuae, ecam
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Ta6numa 18

PaaHuiia smavenuii § 01 OKEaHMYECKNX BOJ J/A JeJHHKOBBIX H Me:KNeTHN-
KOBBIX 3IO0X

o mmanasu (Emiliani, 1966a)

HonebaHMA BHAYCHHIF
BomHaa wmMacca 3 01 (%) INA JemIUKEOBLIX
W MEKJICMHUKOBBIX JIOX

IloBepxHOCTHHE BOAM

Kapnbcroe Mope, skpatopmaibHaf uacTh ATJIAHTH- 1.65
TECKOTO OKeama ’
JdxBaTOpmaabUAs wacTh TIIXOro OKeaHa 1,22
'ny6mEHHE BOau

OKBaTOpPHAJNLHAA 1WacTh ATJaHTHIECKOr0 OKeaHa 1,06
(3577 m),

2xpatopmasbEan gacth Tuxoro oxeama (4540 m) 0.59

1

€ KailHo30e OTCYTCTBOBAJH JBIbl B HOJAPHHIX paifloHAX; e€CHH IKe
AeAHEKH ObIIM B NOJNAPHEX IMPOTAX, TO Torja NQUPABKA [IOJKHA
6rTh eme Gomee mesmaunteabmoin (or —0,4° mo —1° C).

Komeuno, mompaBKu, II0fo0HBe IHpeNIaraeMbiM OMWINAHH, He-'
00XOAUMBI, HO B PeajbHOCTM WX HPHXONHTCA COMHEBATHCH. Mz co-
raacHsl ¢ Temm mccaemoBatenamu (Bowen, 1966;  Ericson, Wollin,
1964), KoTophie pacueHHBAIOT ITH IMONPABKM MOKA JMINb KAK IPeIIo-
JOKEHHA HWIM JOTafKW, HO He DesyJbTaT CTPOTOro pacdera. B mx
«ofocHOBALIUAY B HACTOAINEE BPeMs ellle MHOTO HeM3BECTHOTO: TOIHBL
o6beM mmeiicromenoBrx abgoB (mo @aiip6pummy — Fairbridge,
1964 — ux o6nem mocturaa 80-10% ku?), peasrnnie Komebanma SO
3THX ABJAOB H T. [I.

Hexoropue aBropst (Olausson, 1965; Shackleton, 1967 u nap.),
[MOJIATAIOT, 9TO KoJeGaHHA HM30TOIHOTO COCTABA KHCIOPONA OKEeaHH-
YeCKHX BOJ B MEKIeTHHKOBHE K JGIHHKOBHE BIOXH OBIIM CTOJIb
3HATMTENbHBIME, 9T0 HMCHHO OHHM, & He KojeGaHHA TeMmepaTypHEe,
B ocHOBHOM (opmmpoBamm orHomenme (18/0 B rapGomartax ¢opa-
MuHA(Ep, T0 KOTOPHM OMUJIHAHE M er0 KOJJeru OonpeesalT deTBep-
TAYHBIE TEMIepaTyph oKeaHmIecKHX Box. Il mpoGieMe m30ToNHBIX IO-
MpPaBOK MH ellle BepHeMcA B riape VIII mpm paccMoTpenmm pesyibra-
TOB OIpeJIeJeHnA TUIeHCTONEHOBEIX TeMIeparTyp.

IMMonpasxa Ha wupoTy. B cuny paga npudui JHilb
B PeIKUX CAYIaAX MOKHO TOCI0MHO co6paTh MaTepuaJ H3 OJHOTO pas-
Pesa MM 13 HECKOJLKHX Paspe30B, PACHOJOXGHHBIX B mpejgeiax or-
panmyenHoro pationa, OGLYHO MaTepHad AJIA H3OTONHBIX HaJEOTEeM-
mepaTypHBIX ONpeIeeHuil MPOHCXOMUT U3 PA3JAHYHBIX IYHKTOB, Ya-
CTO OCTATOYHO YHAJCHHEIX oguu oT jpyroro. CiemoBaTeabno, 3ua-
YeHUA MIOTOMHLIX [aJie0TeMIeparyp mo o6pasuaM pasJudHOTO BO3-
pacTa, HO NPOHMCXONAMAM W3 PA3JHYHLIX MECTOHAXOKTEHHI, MOTYT
oTpasKaTh He M3MEHEHHH TEMIePaTyp Bo BpeMeHHM, a HX reorpagmue-
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ckoe pacmpoctpanenne. IlostomMy rpaduk m3MeHeHHms TeMmepaTyphl
B TeYeHMe MO3/{Hero Meja B npemeidax EBpasuum (¢ur. 47) mocTpoen mo
nudpaM H3OTONHEIX HAJTe0TeMIepaTyp, IONYyHeHHHM TOJbKO IO 06-
pasumaM, HIpOMCXOJAIIM M3 ceBepHOH Homockl EBpomeifickoil .maneo-
6noreorpajguueckoit obnacru.

ITpu coctaBrenunm o6meli TeMnepaTypHOit KPHBOH M3MeHEHENA Kaji-
Ho3oiicknx temmeparyp Hosoii 3emarmun [lesepe (Devereux, 1967s)
BCe NoJyYeHHLIE B Pa3NHIHBX paifloHAX CTPAHH 3HadeHWS M30TOIHHIX
ImaJjieoTeMIepaTyp OPHBOAUT K 3HaYeNHAM KaHHOB0MCKUX NalieoTeM-
nepatyp Beanunrroma (cM. ¢ur. 52-1I). Pasmmma B mmpore memny
kpaitnamu nyunkraMu Horo#t 3enannum (mpoamns ®oso ma tore o. I0:x-
woro 46°40” ro. m. m M. Cesepuuit Ha o. Cesepmom 34°20” 10. m.) co-
craBuser 12°. PasHuna B 3HaUeHAAX COBPEMEHHHX CpeLHETOLOBHX T
NoBeDXHOCTHLIX BOJ y aTuUX nyHKTOB paBHa 8° C. IIpemmosaraeTcd, 910
B KailHo30e 3Ta pasEHOa Gruta Takoii sxe. Ha aToM ocHoBaHAHM K 3Ha-
9eHmAM KAHHO30WCKHX IaNeoTeMOepaTyp OYHKTOB, PacHoJIOAeHHEIX
10;xeee Beanmurrona (41° 0. m.; cpequerogosas T moBepXHOCTH BOAHI
15° C) mo6asnsercsa or 1° po 4° C B 3aBmcuMocTn oT ux mmpors. Coot-
BETCTBeHHO [JIs1 MyHKTOB, KOTOPHE PACIOJO0MieHk ceBepHee, BeldIMHA
Koppernun maMensercsa ot —1° go —4° C.

lMonpaBka Ha mamTeomupoTy — cMm. pasgmen «la-
JleoTeMnepaTypH M THMOTe3H gpeiiPa KOHTHHEHTOB M IepeMelleHHA
moJirocos» raabn 1X.

BropuuyHsie orpanmyennsn

Wsmenennda CTPYKTYpPH, MHHEPAJbHOTO M XWMHYECKOIO COCTaBa
CKeJIeTOB HAYMHAIOTCA Cpasy e Iocje CMepTH OpPTaHH3MOB, LpO-
HOJKAIOTCA mocje mX Iorpebelma B ocagKe M 3a9acTYK0 BecbMa HH-
TeHCHWBHO OPOXONAT B IpoLiecce fUareHesa y:;ke B mopope. JacTo or
CKeJIeTOB 0CTAITCA JIMIIb OTIeYaTKH WAl Anpa. Ho gaske, eCid cReger
cioKeH KapOoHaTOM, TO AAjieKO He BCerja MoKHO OHTH YBepeHHHI [
B TOM, YTO 3TOT KapOOHAT HePBUYHBIA, HAKONUBIOUUCH NP JRUIHH
OpradmsMa, a He ABJIAETCH BTOPUIHLIM 06pasoBaHMeM, BOSHHKIIHM
B IpoImecce aHaTeHes3a.

Hapymenne nepBuYHETO, NPMKU3HEHHOTO H30TOMHOTO COCTABA
KHCJAOPOa CKeJeTHHX KapOOHATOB B XOJe MX AMareHeTHYeCKHX M3Me-
HEHHA OTPAHHUMBAET BO3MOYKHOCTH METOfd@ HM30TONHOH NaTeoTepMO-
merpun. [lo cnpaBemmmeBoMy 3ameuanmnoo Barepcra (Bathurst,
1964a, ctp. 335), usy4ueHue quareHeTHYECKUX DPOIECCOB, B YACTHOCTH,
JuareHesa OpraHoreHALX KapGoliaToB, HaXOAMTCA Ha dMOPHOHAILHOI,
cragau. Ilosemenne ornomennsa O8/0% B qmareneze ucclegoBanHo eme
caabo. HecoMHenHO, cTeeHb COXPAHHOCTH NePBUIHOTO 3Havenma 6 08
3aBHCMT 0T o0Ime# HaOopaBJIEeHHOCTH TNPOIECCA M3MEeHeHHA CT'VRTYPH,
MHUHEPAJbHOT0 M XHMHYECKOTO COCTABA OPraHOTEHHBIX Kap60I4TOB.

Jlong (Land, 1967) paccMaTpuBaioT auareHe3 Kak HPOIECC Cradm-
ausannu: obpasoBanme cTaGUIBHBIX, YCTONYHBHIX B JaHHEIX YCIO-
BHAX MHUHEDPAJbHHX M XUMHISCKHX COENMHEHMH 3a CUeT MeTacTadnib-
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HHX, Heycroduymshix. MeracraGuiapase KapOoHATH — BHICOKOMAT-
He3sWaJbHHE KaJAbUATH M aparoHHT — HAYMHAIOT PACTBOPATHCA eIle
Ha MOPCKOM JHE I, KOHeTHO, IPOIece cTabUIN3anue — IIpeBpalieHne
WX B YCTOMYMBHN HU3KOMAarHe3WAJBHBI HAJBOAT — OPONOJKAETCHA
B ocagre u 3arteM B mopoge (Chave et al., 1962; Chave, 1964). Taxum
06pa3oM MOTYT COBEPIICHHO MCYE3HYThb CKEJIETHHIE OCTATKH, CIIOKEH-
HEI@ aPAroHATOM U BEICOKOMAarHe3WalbHEIMHA KajbiuTaMu. Tak, B Kap-
OOHATHHIX MOPOJAX (MepreiH, MHCIAA MeJ U T. I.), KaK OHPAaBHIO, COX-
PaHAITCA PAKOBUHLEL YCTPUI,, HeKTHHHI, POCTPH GEIEMHHUTOB, OCTAT-
KA APYTEX OPraHH3MOB, CKEJEeTh KOTOPHIX GbUIX 0GpasoBaHBL HH3KO-
MarHe3maJbHEIM KaJbIATOM, a CACTPONOLL IPEACTABIEHH JHANIb OT-
MeYaTKAMA M AApaMH, TAK KaK HX PAKOBHHSEl IPH KA3HH OHLIH apa-
roanToBaiME. ClefoBaTeIbHO, KPYr HPUTONHBIX IJIH MDaJe0TeMIe -
TYPHOTO .aHANM32 MCKOIMAEMHIX 3HAYMTENHHO CYHKAETCH.

K comamennio, ¥ Te CKeIeTHHO OCTATKA, KOTOPHIE CIOFKEHHl B IO
poie Kap60oHATOM KaJbldd, He BCerga NPUTONHHL JJIA IajeoTeMmepa-
TYpPHHX ompefenenuit. JlasKe TaKue «HOeaNbHEEY TO ONpEeReIEHHIO
Opu nap. (Urey et al., 1951) m Maiipa (Mayr, 1964) nusa mameorem-
mepaTypHLX ompefeleHdail ¢gopmel, Kak OeNeMHATH, JacTO OKA3H -
BAIOTCA HEOPHUTOAUBIMH OJA HOON0OHLIX HCCHEeHOBAHMMA.

B mpomecce guarenesa BO3MOKHEL pPasUYHbIe OYTH HAPYIICHAS
nepsadHoro ormHomenusa OY¥/08,

1. 3arpAsHeHdHUe— NOOMEIIMBaHNE K OCHOBHOMY KapGo-
maty, 8§0'® KoTroporo HeoGXOqUMO OUpeHedNTh, MOCTOPOHHUX KapGo-
HATOB, HHOT'O OPOMCXO/KICHUA U, CHAEIOBATEIbHO, C HHBIM H30TOMHBIM
coctaBoM. OOBYHO TAKAM HOCTOPOHHAM KapOoHATOM ABIAETCH BTOPHY-
HBf KaJbIUT, 3AMOMHAOMWA MDOPH, KAHAJIL M MejKie OyCTOTKH
B CHKeJNeTe¢, MHUKPONPOMEKYTKE MeKIY OTHCIbHGIMA dJIeMeHTaMH CKe-
aeta. [losTroMy mepBocTemeHHOe 3HadeHHe IPUOGPETANOT CTPYKTYPHEHE
IPHA3HAKKN CKeJeTHoIX KapbGoHaroB. BmarompuartHel gis o6pasoBanma
BTOPHIHHX KapGOHATOB PAKOBHHBI YCTPHI], HHOIEPAMOB U HEKOTOPHX
ODPYTHUX IBYCTBOPOK, o0Jafailue PEIXJAONA CTPYKTYpOil, a Tawse Io-
PHCTHIE CKeNeTsl MIrIoKo:kuX. HoHeduHo, s3arpsasHAmAe KapOGOHATH
MOTYT 00Pa30BaThCA H B CKeJeTaX, 06MafaomMux MIOTHOR CTPYKTY PO,
HO pA30MTHIX TpeIMHAMH, PACCBePJEHHHIX PpPAa3JIM4HGIMU OPTaHH3-
MaMI-CBePAMAbMHKAMA. B dacTHocTH, B PAKOBHHAX MHOTHUX [BY-
CTBOPOK, B pocTpax 0eJeMHHTOB M3 BEPXHEMEIOBHIX OTJOYKEHHN IIH-
POKO DPACIPOCTPAHEIE! CBEPIICHHs, OCTABIEHIEE DA3IUTHHIMI OPra-
HUBMAMH — MOIAHKAMHM, I'yOKaMu, 9epBAMHA, YCOHOTHME PaKaiu, BOJ0-
pocasamu (Haigua, 1969). Hexotopsie cBepienns (Hampumep, cBep-
JCHHA BOAOPOCIeil) He PasiMYAMBI HEBOOPYKEHHBIM TJIA30M.

Bvemaromue xapbonaTHile MOPOXH, NPOHMKAIIIUAE KAK B ecTe-
CTBEHHbIE MYCTOTH cKeraeTa (mMopPHl, KAWAakbl M T. IM.), TAK U 3AM0TIHAIO-
mue HOBooOpazoBaHud (TpemuHbl, XOJHl, OCTABJEHHHIE OpTaHU3Ma-
MH-CBePIUILIMAKAMYE ¥ T. 1.), TAKKe ABIAOTCA HCTOYHHKOM 3arpsis-
HeHHA, OT KOTOPOTO MHOTHA TPYAHO M3GaBUTHCA.

2. Bropuauuit 0o0MeH,— T. e. 00MeH KucJopoma Kapbo-
HATA ¢ KHUCIOPOJOM BONHL [PYroro H30TOOHOTO cocTaBa,— Hauboiee
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06BN OYTh MCKa’KeHUA TMEePBHYHOTO OTHOIIEHHA M30TONOB KHCIO-

polla OPTaHOTEeHHHX KapGoHATOB. JTOT 00OMeH MOJeT HA9aThCA elle Ha
a1e Mops o morpebedmns B 0CAKe CKENETHHX OCTATKOB, CIOMKEHHEIX
HeycToiamBrM KapOonatoM Kamspuwsa. Ilpomomsxaercs ofMen # B
O0CaJKe ¢ MJIOBHIMH BofaMu. B mopopme rpyHTOBBIE BOZH MOTYT CyIIe-
CTBeHHHM 00pazom wm3menmTh Kaptmay pacupenenemmsa OB, Ipemme
-BCEr0 TPYHTOBBIe BOJHL MOTYT W3MEHHTH COOTHOIICHHE ME:RIy CTa-
OGunpHeiMu U HecTabmabueiMu kapGomatamu. Taxr, mo Yeiipy (Chave,
1964), B Bepxmemenosoit popmamum Hasecmmr CIIIA coxpammmmch
OCTATKH PAa3JIMYHBIX Opaxuomof, ocTpeil, meKTuHMK, pocTpsl Belem-
nitella americana, ocTaTKKM MPYTEX OPTAHH3MOB, NPH KH3HH HAKAN-
JWBaBMMX HE3KOMATHE3WAJLHBIH KaJAbOHT, W He COXPaHIJIHCL Cke-
JeTHl OPTAHU3MOB, CJOYKEeHHBIE APATOHHUTOM M BEICOKOMATHe3HAaJbHBIM
KaJbIATOM. JTO siBJenme Ue#iB CBA3HBAeT, TJaBHEIM 006pa3oM, ¢ M3-
OupaTenbHO PACTBOPMMOCTBI0 TPYHTOBBIMU BOJilaMH Kap6oHATOB pas-
JINYHON CTENEeHU MarHe3MalbHOCTH. B 30HAX HHTENCHBHOTO Pa3BHTHA
TPYHTOBHX Box B pesyiabrare auddysun ormomenue 018/0€ coxpa-
HUBIIAXCA B NOPOJie OPTAHOTEHHBIX KapGOHATOB MOKeT IOJBEepPraThCs
nanpaeiimuM ma3mereHuaM. Cropocts muddysuu wepes TBepHoe Belle-
CTBO 3aBHCHT OT MHUKPOCTPYKTYPHBEIX 0COGEHHOCTEH CKeleTHHX Kap-
fonaroB. I0pm u gpyrue (Urey et al., 1951) moxasanm, 970 KpHCTAIIEL
HEKOTOPHX CKeJXeTHLIX KapGoHATOB (IpekiIe BCero pPOCTPOB GexeM-
HATOB) 00JaJal0T KOMIAKTHHIM IUIOTHHIM CJIO’KeHHEM, NPeIATCTBYIO-
UM pa3sBUTHIO GweicTporo mpomecca Auddysmu (06 >TOM cM. mepBHIH
pasgea HacToAme# TIiaBhH). -

Tax Kak TpyHTOBLie BOLH OGeQHEHBI TAMEIBM M30TOIOM KHCJO-
poma, 10 o6MeH ¢ HHMEM HDPHBOOUT K CHIKemmio smavenmsa 0O, Ilpn
maneoTeMIepaTypPHHIX pacdeTaX M0 W3MeHEeHHHM NOJO0OHEIM o0pasoMm
cKeJeTHHIM KapGomaTaM moNydJalOTCA HCHKAjKeHHBE B CTOPOHY HX 3a-
BHINEHMA 3HAYeHHA MaleoTeMmeparyp. Jlaske B CKeJeTHHX OCTaTKaX
¢ KOMIAKTHO PACIOJOM{eHHHMH KpHCTajjaMd KapGoHaToB IPH UX
AJIATeNbHOM KOHTAaLTe ¢ TIPYHTOBHIME BONAMH pa3BHBaeTCa oOMeH.
IIpu atom ofmen mpesine Bcero OXBATHIBAET MOBEPXHOCTb CKEIETHHX
ocratkoB. B 16 oGpasmax GemeMuHHTOB O ONpefeleHH 3IaYeHH A
8018 coGeTBeHHO POCTPOB M MX HoBepxHocTH (cM. tabm. 22, ¢ur. 39).
B 15 caysagx 3Hauennme § mOBePXHOCTH OKa3ajioch MeHBIIe, geM O
GesmemunTa. Pasunia B sHagennax § pocTpa W ero NOBEPXHOCTH COOT-
BeTCTByeT B CpefHEM pasHHIle paccumTaHHMX snauenuii T 1—2°C.
V¥ naru poerpos (NeNe 5322, 5300, 9307, 9308, 9317) moanysena BecbMa
CyIMeCTBeHHAA PASHUIA B 3sHadeHuAX § pocTpa M HOBePXHOCTH POCTPA,
COOTBeTCTBYIOMIA pasHWIe B 3HaYeHHAX Temmepatyp or 8,8° mo
12,9°.

Kak moxaswmiBaer ¢ur. 39, paccumTapnbie 35adenns 1T No HOBepPX-
HOCTH BHIE, yeMm no 6 BemecTBa Gosee TiayGOKNX YYacTKOB POCTPOB.
Toapko y oamoro pocrpa u3 16 (Ne 6164) Geinm mony4éHH 06DaTHEHE
coorHomenna & (—0,81%/y mas pocrpa m —0 71%,, HiA ero moBepx-
HOCTH), M, COOTBETCTBEHHO, TEMIIEPATYPH, HO Pa3HUNA B JaHHOM CJIY
gae JEeRUT B Ipelesax TOYHOCTH HAIIMX oupejeleHui.

. -
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® u r. 28. [Ionepeunoe ceucHue pocrpa Belemnitlella mucronata co ciepaMm OKpeMHeHnsA

Yuenbmenne zuagenna 00® moBepxHocTH pocTpa 06yCIOBIIEHO
00MeHOM ¢ TPYHTOBLIMM BOJaMd. 3aMe4eHO, ITo HOJOoOHBIA ke mpo-
Imecec PasBUBAETCA M II0 OCEBOM JHUHUM DPOCTPOB, BAOJb KOTOPOH# KpH-
CTAJJIH KaJbIUTA HEILIOTHO UPHJIEralT APYTL K APYTY.

C mupxyJaAmueil Box B KapOOHATHHIX TOJIMAaX BepXHEro Meja EB-
poneiickoit wactu CCCP wacto ¢BA3aHO Pa3BHTHe MPOLECCOB OKpeMHE-
musa. OxpeMHeHne 0XBATHBAeT U pocTpsl. IIpd pasBuTH OKpPeMHEHHU A
B pocTpax 3aMeTHO M3MEHACTCHA H30TOOHBIH COCTAaB KHCIOPOLA yda-
CTKOB, IOABEPrIIMXCA OKPEMHEHHIO OO0 CPABHEHHIO C yYacTKaMu, He
3aTpoHyTHIME 9TEM mpomeccoM (dur. 28). Ilpm mepecuere HA Temie-
patypy pasHAIA okasmBaeTcAa mopsAgra 2—3°: Ho OKpPEMHEJNLIM yda-
CTKAM POCTPA «TeMIepaTypa» BilOle, 4eM [0 HemsMeHeHHHIM. CoBepmIeH-
HO OYCBHIHO, 9TO POCTPHI, 3aTPOUYTHE MPOMEccAMM OKPeMHEHHWH, He-
OPUTOIHBL IS OATe0TeMIePATYPHEIX OmpefeleHni.

3. IlsaMmeHeHEne M30TOMHOTO COCTaBa KHCIO-
poara OpraHoreHHLHX KapOOHATOB HpPH H3Me-
HeHUU HMX MUHEPaAaJbHOBH ¢OpPMEL. YCTAHOBICH CJg-
OyIOmMui pag cTabuabHOCTH B CTECTBEHHLIX YCI0BUAX OPraHOTEHHBIX
Kap6oHaToB: HHU3KOMATHE3UAJIBHLI  KaJbIUT > aparoHHT > BEHI-
coxoMaruesuaabunii raabumrt (Stheli, Hower, 1961; Chave et al.,
1962). IlpeBpammeHne HeyCTOHIWBHIX KapOoHATOB B yCTOUIHBEIE MO-
AeT IPOXOAHTD PAasJNTHBME IyTAME. ITOT BOOPOC PaccMOTpeH B pabo-
rax Batepcra (Bathurst, 1964a, 6), Yeitsa (Chave, 1964), Noana (Dodd,
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1966), Jlsupa (Land, 1967). Bce mnpespamennsa ¢ yuacTHeM BOAEH
(1 mpeme Bcero pacTBOpeHWE), HECOMHEHHO, BICKYT 3a coGoit m3Me-
HeHue HepBoHadaabHoro otHomenusa O/0%, Yro ke xKacaercs mpes-
pameHu#l, npoxogamux Ge3 BOAH, TO OHW CaMH Mo cebe M3YYEHH eme
He/J0OCTAaTOYHO, a AaHHKe o moBegeHun 0¥ npu momo6meIx mpespaime-
HEAX OYTH OTCYTCTBYIOT. Bce 3TH pasjudHELIe IO CBOEMY XapaKTepy
TIpeBpameHusA OOHYHO 0600IMEHHO HABHBAKT IePEeKPUCTANIH3AMue.

Baunep n Byn (Land, 1967) pasmuwaoT derbtpe ocHOBHLIX (ak-
TOpa «M30UpaTeNbHON NepeKpHcTaam3anmm»: 1) mepBUYHBIA MnHe-
pPaipHHI cocTaB; 2) HaJmYde MOCTOPOHHUX WOHOB — 0COGEHHO Mar-
HAA; J) - pasMep, rabuUTyc, OPHEHTHPOBKA KPHCTAJJIOB crexeTa;
4) IPACYTCTBHE OPraHNUIECKOTO BEMECTRA.

ITo Jlaumy, nepsele asa darropa B mpomecce aAuareHesa-craGmian-
3aluH WMeIOT BTOPOCTENeHHoe 3HadeHNe, HO KpaiiHe BaskeH (aKTOp
TAKCOHOMHYCCKUIN — NPHMHAAJME;KHOCTh OPraHUM3Ma K TOM HIM HHOH
rpynne- Jloyermitam (Lowenstam, 1961) npegmomaraer, ato cTaGmiab-
HOCTH ROHUeHTpanuii Sr m Mg B opraHoreHmHhx KapGoHartaX ompe-
HelfeTcs He BpeMeHeM, a MeDPBHIHBIM COJeDPsKaHMeM 3JeMeHTOB B CKe-
JeTaxX, IPOHUIAEMOCTHI) M XHMH3MoM BMmemawmux nopon. Ilo Hoony
{Dodd, 1966), na Teuenme mpomecca mepexofa aparoHATA B KAJBIUT
BINAET HAJWYMe OPTraHMYecKOTO BemeCTBA, PACCESHHHX 3JEMEHTOB,
UPHCYTCTBHE BOMHL (IO €ro JaHHEIM, B IIPHCYTCTBHM IPECHON BOMEI IIe-
PeXoJ OCyLIeCTBIseTCA OBICTPee, YeM IPH KOHTAKTE ¢ MOPCKON BOJOI).
a TakKe BpeMdA: B I1aJIe030e apParOHATOBLIX CKEJIETOB Mallo; uX 0oMdbIle
B Me3030e u ocobeHno B kaiinozoe. OgHaxo Jloyenmram m JIsEg moxna-
raloT, 9T0 B IPOULTOM GbUIO MPOCTO GOMbINEe KAJbIUTOBHX DaKOBHH,
geM aparoumtoBsix. [lo JIsmmy, BpeMa He ABIACTCSA CYMIECTBEHHLIM
dakTopoM mepexoga aparomutra B KajabmuT. OTHocuTesabHoe obora-
ImeHne KAHHO30HCKNUX OTJIOKeHHII OPTAaHOTEeHHHLIM AaparoHHTOM OH
CBA3BIBAGT He ¢ (AaKTOPOM BpPeMeHM, a ¢ KAKUMH-TO €me He BLIACHeH-
HBIMHA 0COOEHHOCTAMH TpeBpalmeruil KapGoHATOB.

AparoHuToBHE CLeJieTHHE 00pa30BaHUg XOPOMO COXPAHAITCH
B INIMHAX, CJHAHIAX U B JPYTHUX MaJONPOHHMAEMLIX MOPOTAX, a TaKKe
B KOHKpemuax. B KapOOHATHBIX TOJIAaX aparoOHHT COXpaHAeTcsA
penko.

Munkeit u T'ygenn (Pilkey, Goodell, 1964) zamernam, aro y UCKo-
maeMeIx mpepcraBmredeit Oliva savana clIOeYKM aparOHKTA HECKOJBKO
KpyOHee, 9eM y COBDEeMeHHHIX ocofeil Buja. 910, 09eBHHO, CBA3aHO
¢ HCYE3HOBEHHMEM KOHXMOJMHA B HCKomaeMelX paroBumaXx. Ilo mx
MHEHHIO, UCIe3HOBEeHME OPTAaHMYECKHX BCIIECTB, Bo3pacTaHme HObI-
CTOCTH W MAPKYJIAIMA BOAK M3MEHAIOT TAK;Ke KOHIIEHTPAIINH PacCesH-
HEIX 9JICMEHTOB B DAaKOBMHAX MOJLIIOCKOB. Ilo madnwmenuam Type-
rmauna u Apmcrpoura (Turekian, Armstrong, 1961), usmenenme xm-
MHYECKOTO H MHHEPAIBLHOT0 COCTaBAa PAKOBUHB HAUHHASTCS HPEIRIe
BCEro B TOH ee 4actd, ROTOpPAasd HepBOHAYAJNLHO OblIa 3aHATA OpraHH-
gecKEM BemectBoM. OrpomMHasi polb OpPraHMYeCKON MaTpUILI B IPO-
mecce COXpaHeHHA CKeJeTHHIX KapGoHATOB IomdepKdABaerca Batabe
u Bunsbypom (Watabe, Wilbur, 1960). Ecin KoHXWOIWH yrajleH H3
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cKelleTa, TO 3aiMHINaeMbie UM HOBEePXHOCTH KPHCTAJJIOB oGHaxawTCa
¥ HauMHalTCA nporecchl agcopbruu. 1lo mabmiogermam 'amna u Hes-
menum (Hall, Kennedy, 1967; Kennedy, Hall, 1967) cunrtetudeckui
APATOHHT 3HAYMTENBHO MeHee ycroiiuus, deM cKeJdeTHBHA. CrejeTHwi
aparoHAT OTAMYAeTCH OT MCKYCCTBEHIOTO, BO-IEPBEIX, HPHCYTCTBHEM
paccesHHHX 3nemMeHToB (Sr, Ba m gp.) m, Bo-BTOPHX, HaJIHIKMEM Opra-
Hurueckmx BeimecrB. Cenlnasch na panupie Max [omamsma o ToM, 9To
PaccesHHBIC 3JEMEHTH HE JeJaloT aparoHMT CTa0mIbHBIM, OHM NpH-
XOIAT K BBIBOAY O CBA3M YCTONYMBOCTH OPTAHOT@HHOTO aparoHUTA
¢ opraHmdeckoit Marpuilei. B orcyrcTBHe BogH aparoEHT Jio6oro re-
HE3WCa MOYKET COXPaHATHCA HeolpemeleHHO Hoiro. Boma oxasbiBaer
KaTalUTHYeckoe [AeiicTBHMe Ha MPOIleCC Mepexoma aparoHMTa B Kalb-
HHET; OpraHWYeCKad MaTPHUIA 3amMIaeT 0T HOM06HOTo HefCTBUA Kpu-
CTaJiJbl aparoHnTa, 06pasysa Ha WX MOBepXHOCTH THAPOPoOHYIO milen-
Ky. B cBoio ouepenk Aasa coxpaHeHHMA OPTAaHWIECKHX BEMECTB He-
obxoguMa BoccraHoBuTenbHass cpema. Jlamx (Land, 1967) moxtmep-
ANAeT KaTaJIMTHIeCKOe JeiiCTBHE BOALI B DpoLecce NpeBpPaINeHnsd apa-
FrOHATA B Kaxbmur. Ecam mo gaunnM Tamaa m Keunemm, ckeaerwuit
aparoHHT ycTOMdUBee CHHTETHIECKOro, To JI9Hm, m3ydaBmmil npo-
ecchl MHBEPCHH aparOHMTA B KAJbIMT Opu HarpeBammm o 285° C,
o6HaADY#uUI ofpaTHoe cooTHOIeHWe: Gojee NJIOTHHIN HecKeJeTHHI
aparoHdT, KaK B OPHCYTCTBUU Bojbl, TAK u 0e3 Hee LmpeBpamaerca
B KalIbmuT 0ojiee MeIJeHHO, 9eM CKeJeTHEHIN.

Bareper (Bathurst, 19646) BuguT gBa OCHOBHLIX IYTH 3aMeIeHHs
aparoHHTa KaJbOUTOM B DPAaKOBAHAX MOJIIOCKOB: a) pacTBOpenue
aparoHnTa, 00pa3oBaHMe IYCTOT, KOTOPHE 3aTeM 3AMOJHAITCA JIPy-
30BEIM RaJIbIETOM (Boga o00s3arenbHa) m 6) mepexkpucTalAn3alHsa in
situ, mpm KoTopoii coxpaHgeTCA HepBOHAYalbHadA CKeJEeTHAA CTPYK-
typa. Eme HescHO, ABIsAETCA IW BTOPOH IYyTh COOCTBEHHO MHBEpCH-
e, T. e. Hacroamed monmMopdHO# TpaHCcHopMamuedt, mpoxoxdmei
B TBepAOM COCTOSHMH M NPHBOJAMEH K mepecTpoiiKe KpHCTaJaude-
CKOM pemieTKHW. YTacTHe BOABI B 3TOM MpOIfecce He MCKIIYEHO, X0TH
JAOCTOBEDHO He YCTAaHOBJIEHO.

Brime 6wio ormeuedo, uro mo Maxr Jlonanpay paccesHHble a.e-
MEHTH He BIMAIT HA TPONECC UHBEPCHHA apaTOHUT — KaxbOuT. JIaHT,
B 9acTHOCTH, OTpUIIaeT mofo0HOe BIAmAHWE CTPoHUMA. Memnmy Ten
CYIIECTBYIOT MPEICTaBIeHNA O COeP KABAIIMENd POaU CTPOHIHUA B Tpo-
mecce mepexoja aparoHMTa B KaJABOUT, O Pe3KON HHTEHCHAPHKAIEH
3TOro mpoimecca LpU IOTePe PeIneTKodl aparoHMTa CBOETo CTPOHNHA
(Siegel, 1960; Hallam, Price, 1966).

IIpormBopegnBOCTh MMEIOIUXCA JAHHKX 0 NpeBpameHmaAx KapGo-
HATOB CBHIETENLCTBYET HE TOJIBKO 0 HEJOCTATOYHON M3YYeHHOCTH Tjo-
I{€CCOB MHBEPCAM, HO U 0 GOJBIIOH CJIOMKHOCTH M PasHooGpas|M caMunx
npomeccos. OxrasbiBaeTcsd, UPH ONpPeJeNeHHBIX YCIOBHAX “BO3MOjLEH
u obpatuniii mepexonq Kaxpmura B aparomuT (!) (IIBeTkos, Baabamu-
xmna, IIuxosn, 1964; Burhs, Bredig, 1956).

HaxoBn :re gaunsie o mosemenum O B npoiecce crabunmsansn
Kapboumatos? IloBTopmM yiKe cKasaHHOe BHINE: eCJH HOBHE Kap6o-
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HATH BO3HMKAKT Opu ydactuu Bodel, To 00 3tux mapGomatos, odge-
BUAHO, AOJJKHA OTIMIATHCA OT mepBuuHoro ormomernumsa O18/016, Tlo-
mo6urle KapGOHATH He MOTYT GLITH MCHO.Jb30BaHE IPHU MajieoTeMIepa-
TYPHEIX OIpejeNeHHsX. ADArOHHT KOPANJOBHX HOCTPOEK AaTOJJIOB
Buknua 1 JHUBETOK colepyKUT HemaMeHHoe oTHomerue O/0%, a mpu
€ro mepeKpHCTAJIN3aquAd HOBoOGpasoBanHEe KapGoHATH o06oramarmnT-
ca O BeaepcTBue KoHTaKTa ¢ rHmepcoteHmmu Bogamm (Gross, 1964,
Gross, Tracey, 1966). Ilo mmemmo I'ammama u Ilpaiica (Hallam,
Price, 1966), npu nmepexoxme aparonuTa B KaabmuT oTHomerme 018/
usMeHgeTCAd.

OueBngHO mpU TOM B MHBEPCHM KapOOHATOB HPHHUMAJA yYacThe
Bofa. B BO3HMKmMEX Opu AMAreHe3e M 3aTeM COCYMECTBYIOMMUX KAJb-
LKTe M POHOXPO3NTE M30TONHEIA COCTAB KUCIOPONA DPAa3jHYeH: B IIO-
caexHeM 3uagennme §O® ocraeTcAa HpUMEPHO TAKHM e, KaK I BO BpeMs
o0pasoBauusa, a B KaiubiuTe 3HaueHme 00 pmasMeEgeTcd — KaJBIOHT
6orage O® mo cpaBueHmio ¢ pomoxposutom (Hodgson, 1966).

Ecnn e mpeBpaleHne BHCOKOMATHE3HAJIBHOT0 KANbOUTa HJIH
aparoHuTa B HU3KOMATHE3MAJNbHBIA KaJBIMT OPOXOAUT 6Ge3 mocryma
BoxH (COGCTBEHHO HMHBepPCHd, M30JAMPOBAHHAA (U30XHMHYECKAH» pe-
akoud, o JIsHAY), TO HET OCHOBAHMM ORUMATH HAPYIIGHNA TEPBHI-
HOH M30TOHmHOH «3ammcm».

Ho B aureparype uMeTcs YKa3aHMA H 0 TOM, IT0 aparoOHHUT HOJ-
JHeH TepPeXoquTh B KAaJbLHUT TOJBKO OOCPEACTBOM $asnl pacTBOpa.
Ilomo6uas Touka 3penma pasgenmerca DabpumuycoM H OPyrAMU
(Fabricius et al., 19706). Ilo ux MHeHHIO, PAacTBOPAKMAA Boga He
00A3aTEJbHO - OMKHA WU30TOMHO OTIMYATHBCA OT MOPCKOH BOALI, H
HO9TOMY IPH Iepexoje aparoHUTa B KaJbIIUT MePBUINLIA M30TOMHBLIH
COCTAB MOYKET He M3MEHATLCA. JTH NPEeNU0JOKeHHA, KAK I0Jaralor
Qabpunuyc 1 ero KoJJIerw, AOKa3bLBAITCA TeM, UTO OO MX HabuImo-
JeHHAM U [0 ADATOHMTOBHM OPTaHMYECKUM OCTATKAM H IO KaJBIUTY,
3aMemanImeMy aparoHAT, MOJyJaloTcHa ONMHAKOBHe 3HadeHms 06018,
B mpomecce uHBepCcHE MHOrOE elle e ACHO M TPeOyoTca NalbHellnme
HCCIeTOBAHMSA — IOAYEPKABAIT YIOMAHYTLIE aBTOPHL.

ITo mpepctasiennam BeGepa u Payma (Weber, Raup, 1968), uso-
TOOHHIH COCTAB KAaJbI{UTA MIIOKOJKHX He MOJKET CHJADHO U3MEHHTHCH
8 pesyiabTaTe MePeKPHCTANAN3AHU. ¥ MODCKUX eKeil paclpenesenne
O'% mogBep;KeHo PE3KO BHPA/KEHHOMY TeHeTHIeCKOMY KOHTDPOJIIO U HeT
HAKAKOH CBA3SKM ME/KIy M30TOIHLEIM COCTABOM HX CKeJXeTa M JHTOJOTHel
BMEMAKIIAX OOPOJ, HeT BHAUMON CBA3H CO CTPATUTPAQHUIECKUM H0J0-
KEHAEeM HCCIedoBaHHHX 0oGpPAasmoB MOPCKAX ejKeil — Bce dTO CBHJe-
TeABCTBYeT 00 oTcyTeTBuH guareHerudeckux usmenenuit 808, Ilorepa
O'® mpm gmareHese oTMedeHa B PeIKUX CAydasAx (HampuMep, y Npef-
craBureaeir orpaga Clypeasteroida).

K Bompocy o HapyiueHHM HepBHYHOTO W30TOMHOTO COCTaBa KUCIO-
pPoia OpraHOTeHHHIX KapGOHATOB B Mpoilecce NX Juarede3a Ml
BapHeMca B moxpasmene «HKpurepunm npurogHOCTH MaTepHMasa s
UAJe0 [eMIOEPATYPHEIX OIpefelieHUR» CleAyoOmero pasfela JaHBOH
CJaBhL.
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MNPOBEJEHN A UCCIEIOBAHNA
-Coop maTepmana

Martepnam, oT6mpaeMblii [ HM30TOMHHIX IAJEOTEMIEPATYPIEHX
HCCIeNOBAHUA MOJKeH OTBeYaTh OIpefelleHHHM TpeGoBaHU M.

IIpeskne Bcero HeoO0XOAMMO IPENyCMOTpPETHh BIUAHAE HEDPBHUHLIX
OrpaHUYeHON MeToma. JTO 3HAYMT, UTO OOBEKTHI IS MaCG-CHEKTPO-
MeTPHYEeCKUX Ompeqeennil JOJKHEI, BO-IePBBIX, IPOMCXOAUTh M3 3a-
BeJIOMO IIOJHOCOJEHHX OacceilHoB W, BO-BTOPHIX, HPUHANJIEHATh 0p-
raEmsMaM, HakamiuBaBmuM orHommenme (018/0 pasmoBecHO ¢ BOJOI.

CiemoBaTelbHO, CKeJNeTHbHIe KapGoHATHL OpPraHu3MoB, 00HMTaBIIHY
B ONPeCHeHHHIX Gacceiimax mam, Haobopor, B GacceitHax, COJEHOCTh
BOJIBI KOTOPHIX OBLIA BHIIE CPeXHEOKeaHWIECKOil, He MOTYT GBHITH He-
OJb30BAHE A OAJe0TeMIePATYPHEIX ompefeleHni.

Ha xanmmBajicsa I KHCAOPO] UCKOMaeMBIX CKeJIeTHHIX KapOoHaToB
B PaBH OBECHH C KHCJOPOIOM BoIH OOHTaHMA U Homo0HOE paBHO-
BecHme 0TCYTCTBOBAJIO, pemmmTh e Beerga Jerko. Moryrt GHITH pexo-
MEHIOBAHAEl [BA KDUTEPHA OMpeHeleHNsS NPATOAHOCTH: BO-IEPBHIX,
OpPHHAANEKHOCTh HCKOMAeMEIX OPTAHM3MOB K TeM Tpynmam, y CoBpe-
MeHHBIX NpefcTaBuTeNeil xoTopsix orHomenme O!%/0 ypasHOBemeHo
¢ HSOTOMHBIM COCTABOM OKPYKAWIed BOOH (MOJIIOCKH, GPaXxmomonH,
CepuyiMH) W, BO-BTOPHX, HmOoJdydeHnme paccumtanunx mo §01® zmawe-
HEH DajgeoTeMIepaTyp, He BLHIXONAMMX 3a IIpeaelsl BO3MOMKHEIX JIA
JAHHOrO palioHA M MAaHHOTO OTPe3Ka re0JioTHYeCKOro BPeMeHM Haleo-
TeMOepaTyp — «mpuemieMbix» («reasonable») temmepatyp, mo Jlo-
yemmramy u Jdnomreitny (Lowenstam, Epstein, 1954, ctp. 209).

Jlus monydeHHA LpeNCTABIEHUH O IPOCTPAHCTBEHHOM H3MEHEHHI
TeMmepaTypH (ITO Heo6XoauMo HpH maleoreorpadUiIecKnX MOCTpoe-
HEAX) 00pasmel JOKHH OHTH cOOPaHb HA BO3MOM(HO GOJBIIEH MJI0-
a4, OpUYeM BayKHO, YTOOH GBI OXBAaYeHH PErHOHE, KaK MOKHO
6oJiee 3HATNTEIBHO PA3IUIAIOIIAECA CBOMME Hajeolmuporamu. UTobw
najieoTeMIepPATypPHLE [aHHbie IO PazJNYHEHM permoHaM OBJIA como-
CTABUMBIMH, HeoOXOqUMO BCII0IH30BATh BO BCeX PEruMoHAX ONHM I Te e
IPYNIbl OPTAHM3MOB,

Homxso OBITh HM3BECTHO TOYHOE CHCTEMATHYECKOE IOJOMKEeHIe
¢dopM, CKeleTHHIE OCTATKE KOTOPHIX mccaenyorcesa. Hegocratouno, on-
penesienna «Belemnites sp.» (kak B paGotax Boysma), Tak kax pas-
JUYHEE POOBL W BUIH UMeI0T pasiauaHoe orHomenue 0¥/ (cMm. rnapy
III). Ona Toro, 4ToGHl DOMYYHMTL CONOCTABUMEIe 3HAYEHHSA TeMIepa-
TYP IS KAKOro-TO OIIPeeNeHHOTO WHTEPBajga BPEeMeHH, o6pasmw
DOJKHEL MMETh TOUHYI) cTpaTUrpadu9IecKyio NPHUBA3KY.

Ilpu m3yveHwH TPOCTPAHCTBEHHOTO pAacCIpeNeleHAA TeMIepary]
B mpefieslax KaKoTo-HUOYAh KPYMHOTO PeroHa B TedeHue Nepuoga Han
9IOXH OOWYHO yHAeTCH HAMETHTH JIHIIb OTHEILHMC MHTePBAJH Bpe-
MeHU, 75T KOTOPHIX NepeduclieHnnie Beme Tpe6oBasua coBII0gaf0TCA.
Taxr, Uis1 Do31eMeN0BO 3MOXH MBI 11e MOsKEM IIoIYVYNTEH IajJecTeMEe-
paTypHBe HaHHHE, 0XBATHBAKINE KPYRHHI pernom B HeJOM — Ha-
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opuMep, EsBpomeiickyio nDaleobumoreorpaduiecKkyio  oBaacTh,—
BCJIEICTBAE BHITAJeHU A HEKOTOPHX CTPATUTPaPUIECKUX TOPH3OHTOB HA
OTHENBHHIX Y4acTKaxX PeruoHa, a TAKs/Ke M3-32 OTCYTCTBHSA MOMXON -
muX CKeJIeTHHX 0CTAaTKOB Ha Beeldl muomaau permoHa. IToka ToNBKO
OO0 MaacTPUXTCKHM OeJeMHHTAaM, pAcIpPOCTPAHEHHEIM B Ipefielax
Bceil EBpomeiickoll masieoGmoreorpadmueckoit 06I1acTH, MOKHO IOTY-
9OTh OpeAcTaBIeHHA O NajeoTeMOeparypax pPAa3JAYHHX YYaCTHOB
atoil obiaactm.

Ecnn npu BHABAEHANM OPOCTPAIICTBEHHOTO PACUPOCTpAaHEHHA Ia-
lleoTeMImepaTyp jKejlaTeleH OrpaHWIeHHBIA HaGop dopM, To mpm H3y-
9eHAN TeMIePATYPHHIX YCIOBHII KOHKDPETHOIrO paiioHa Heo6XoquMo
HACCIe0BATH OCTATKE HIPENCTABUTENeH PA3IHYHHX I'Pymn, o0HTaBIEX
B PABJIMYIHLIX YCAOBAAX.

‘W, naxonen, eme ogno Kpaiine Ba)kHOe TpeGoBaHue, mpexDhABIAE-
MOe K HCCIeIyeMOMY Marepuajy — ero coxpanHocTh. I[laneoremme-
PaTypHH aHaIm3 MOKeT IPOBOAHTHCA TOJbKO mo (opmaM, coxpa-
HUBIIEM IePBAYHYK) H30TONHYIO (3amHECHY.

Kpnatepun mpmrogeoctA mMaTepmnaJia
JAA IalleoTeMOepaTypHbBIX olpefeseHni

OnpefnenneHre TPUTOTHOCTH MCKOIAEMOTO MaTepmaja IJjla Oaleo-
TEMIEPATyPHOr0 aHANMW3A HAYMHAETCA ¢ 0T0ODA CKelleTHHX KapGoHa-
ToB 0e3 BHEWHHX NpPH3HAKOB wmaMeHeHmsA. docharusmpoBaHHbie,
OUPUTU3APOBAHHEE U IPYTAM 00pa3oM n3MeHeHHKE CKEJIeTHEE 0CTAT-
KH, Pa3yMeeTcs, HOMKHHL OHTH cpasy ke or6poment. erawuaoresn
u3 JadbHelimero 0T60pa TAKKe CKeJeTH ¢ ABHO M3MEHEHHOH CTPYKTY-
poii (HaupuMep, PAKOBMHH ABYCTBOPOK, Y KOTOPHX He Pa3lIHmYalOTCH
oTaenbuble ciom). He Moryr GHTL MCHONB30BAHBI CKEJETHHE OCTATKI
pasgpobiennHsie, pasgaBleHHEe, PasCuThie TpPeIIMHAME, HCTOICHHHE
OpTaHH3MaMHU-CBePIUIbMuKaMa. MHOTHe IPH3HAKA N3MEHEHHA CTPOe-
HAS CKeleTHHX KapGoHATOB (HAJIWdMe MUKPOCBEpJeHHH, pasBATHE
OKpeMHeHAd, 06pa3oBaHMe BTOPUIHOTO KAJBIOHTA W T. I.) HE MOIYT
OLITH 3aMEeYeHE DK BHEIIHEM 0CMOTpPE, HO 00HADY/KUBAIOTCA NPHE MHK-
POCKOOMYIECKOM H3yICHHH.

Ham6osnee moxHo TpeGoBaHMAM MAaKpPo- H MAKPOCOXPAHHOCTH OT-
BEYAI0T MHOTHE POCTPH GeJeMHHTOB, II0 KOTOPHIM IPOBeaeHa GOnbpmasn
94cTh malieoTeMuepaTypHHX ompemenenmit (cm. raasy VII).

Poctprl HenoaHOUM COXPAHHOCTH JIeTKO BHIABIAKTCA MOC]Ee BHeII-
HET0 OCMOTPA ¥ MHKPOCKOHMMYECKOTO m3ydeHH:dA. PocTpH HMOJIHOH COX-
PAHHOCTH OKPAIIEHSI B PasiMIHBE OTTEHKW KOPATIHEBOTO IBeTa, Cla-
TAIOMIME UX KPHCTAJLJIBL YNCTHE, HOMYIPO3Padnile, XOPOIIO BLIPAH:eIIEl
JuHMM Hapactasus. [lomo6ible TPU3HAKH He XapaKTIEPHHE [If CKe-
JIeTHLIX OCTATKOB IPYIUX COMYTCTBYIOMMX OPragm3MoB, W 3TO0, Ode-
BHAHO, ABIAETCHA OJHUM H3 JOKA3aTeJbCTB NMePBUYHON NMPHPOAL Be-
mecTBa pocTpoB. CBoeo6pasHa TakyKe IJIOTHASA CTPYKTYDa POCTPOB.
Beamupusl oTHeIBHBIX KPHCTANIOB B X KOMOAKTHOE DACHOI0MKeHHe
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LPHBOIAT K TOMY, 9T0 Opomecch AupdysHm depes BemeCTBO POCTPOB
HPOXOJAT ¢ 09eHb He(OoJBIIOH CKOPOCTHIO, NPM KOTOPOiIl mepBHYHHI
M30TONBHIN COCTAB COXPAHAETCS NPOJOJIKATENbHOe BpeMsa (CM. Iep-
BBl pasgen HACTOAMEH TIABH).

Hak orMewamock B mpefsgymmeM pasfeie, U30TONHEIA OOMEH ¢
TPYHTOBHMH BogaMm casuraer otHomenme O1°/0%¥ B cTopomy ero
VMEHBIICHNWA, 9TO OPHABOJUT K IOJYYEHHK HENOCTOBEPHO BHICOKHX
3HAYeHAN DPaCCYNTAHHHX naXeoremnmeparyp. Bonbmoii pasbpoc mo-
ny=aeMsix sHadeHnit 60 mo ogro# m Toil ke PopMe W3 OMHOTO M TOTO
7Ke TOPH3OHTA ABIAETCA CBHIETEILCTBOM IPOHCXOAHBINEro ofMemna.
O6meH TeM 3HadmTeJbHee, dYeM GoJee BHICOKME 3HAYEHWA TeMOEpaTyp
nonygaotca. lloatomy Huaeiitor m Creseme (Clayton, Stevens,
1968a,6) mpeamaralT YYUTHBATH TONbKO HAWMMEHbIIMe 3HAYEHASA
TeMOepaTyp, a Bce 0CTaJbHhe paccuMTaHHBe M0 ofpasmaM, WCOLITaB-
MM BTOPHWYHEIL 00MeH, OHA MCKJIIOYAIOT OPH pacdeTe NaleoTeMie-
paryp.

Ecam ycranosaeso, urto 608 ckeleTHHX OCTATKOB He 3aBUCHT OT
JUTOJOTUIECKOTO COCTaBa BMEIMAKWINEX HOPOX M CTPATUTPadruIecKoro
OOJNOKeHHA, TO 9TO MO’KeT 03HAYATH HEM3MEHHOCTh IEePBHYHOTO OT-
poimenua 0%/0'% B cresieTHRIX KapGoHaTax.

B peaynbrate onpepmenenmsa otHomenusa O%/0% B kaanumre pocrt-
POB BepXHEMeloBHIX GelleMHHTOB W BO BMEINAKINMX KapOGoHATHHX I0-
pomax (MaTepman OHLI cofpar B pasjuunbix paiionax Pycckoil miar-
dopmrr, B HexoTopux myHktax HKpnmma, Cesepmoro Kamxasza m Man-
THILITAKA; cM. Tabn. 22) 6BLI0 YCTAHOBIEHO, 9TO § BMEIIA0MEH IOPOAKE
Bcerga Hke O OGesemuurta. Paznmaus § poctpa i mopoasl M3MeHATCA
or —0,11 10 —0,78%; o 40,21 g0 —2,37% o 1 pmase or +0,06 mo
—4,00%9y. MB1 mosmaraeM, uTo TH pasiamdamA HmepBEYHH (00 B3TOM CM.
raasy VII). Ecan 681 ycranoBmiaca o6MeH, To IPOM30ILI0 OLl BHpaB-
HHUBaHUe 3HaYeHnii 6 poctpa m mopoxsl. Tanm u gpyrue (Tan et al., 1970)
TaKsKe HOJNATraloT, 9TO0 Pas3jddud § POCTPOB M BMEIMAMOMIMX CJIOeB CBH-
OeTeIbCTBYIOT 0 COXPAHHOCTH NEPBHYHOTO M30TOMHOrO COCTaBa pPO-
crpoB. Ilo mx gamHeiM, B KambmuTe pocTpos Cylindroteuthis sp. us
sepxHeit ©0pH 0. Crait (Mornammua) 80 woxebierca or —0,90 mo.
—1,42% 4, a gua wapGouaTHO#t GparUMH BMemAOMUX OTIOMKEHHE O
usMenserca or —7,78 mo —9,35% go.

Poctpei GeseMHMTOB MaHMOTO BHEA W3 OMpeleNeHHOTO CTPATHTDAa-
$PUYeCKOTo TOPH30HTA XapPAKTEePU3YIOTCA OJMHAKOBHIMH 3HATEHUAMH
60!® He3aBMCHMMO OT JTUTOJOrMYECKOr0 COCTaBA MOPOJ FOPM30HTA (Ha-
npuMmep, HHKHEMAaacTPAXTCKUe OelleMHEIL U3 [JINH, IECKOB U MHCYe-
To MeJa HMEIOT OJMHAKOBHI u3oTomubi coctas). C gpyroi cropousl,
felleMHUTH, IPOUCXOAMME U3 JUTOJOTHIECKH OIMHAKOBHIX, HO OTJIU-
YAOMAXCA BO3PACTOM TONM, pasandarTcsa suadenmamu 6. Tak, na-
mpuMep, GeleMEMTEIIH M3 BepXHeKaMIaHCKOTO mmcYero mena J[lmer-
poBcKo-/lomelkoii Bnagues Beerga obeanens: O no cpaBHeHHIo ¢ Ge-
JeMHeJUIAMHE U3 BHOIeNe;Ramero mucYero Mela HEHET0 MaacCTPHMXTa,
OpaieM BMEMANINue OTIOKeHHA He TOJbKO JIHUTOJIOTHYeCKH TOMKIe-
CTBeHIB, HO M XapaKTepH3YITCA OZMHAKOBHIMH YCIOBAAME o00Ha-
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KeHHOCTH i 06BogHeHHOCTH. Eciim 6L yCTAHOBUICA CYIMECTBeHHbI 06-
MeH MeKIy H30TOMHEIM COCTABOM KHCIOPOAa POCTPOB H BMEIMAIOMUIX
mopoji, TO 3HaYeHHA O POCTPOB 3apucedd 6 OT § BMemMAMIX
oTJI0)KeHHui, T. e. mpomsomio O To, uro leremc (1967) masmBaer
cONmKeHAeM WJH BLIDABHHBAHHEM H30TOMHOrO COCTaBa KapGoHaTa
U Cpefsl.

Tlo Hamemy MHeHHIO, oT4etamBbie pasaunaua & 0¥ pocrpoB mou-
HOM COXPAaHHOCTH H BMeMAKIUX Hopof (POCTPH BepxHeMeJOoBHX Oe-
sleMHEUTOB Beerna oGoramens: O® mo cpaBHeHHUIO ¢ BMeMIANIMEMHU Kap-
GOoHATHHIMA MOPOJAMH) HCHIIOYAIOT IMMPOKOE pasBUTHE SABIEHUH 00-
MeHA.

O coxpannoctn mepeuaHoro otHomenus 0'%¥/0¥ B poctpax MosxHO
CYARTb 10 HaXmamio Kojdebammit 3Eavenus §0O® B pocrpax, momoGHHX
Ce30HHBIM K0J1e6aHuAM M30TOMHOTO COCTABA, PETUCTPHPYEMEIM COBDE-
MeRHHIME MoJutiocKama (cm. ¢mr. 33, 34). Jlomwskmuennn (Longinelli,
1969), a Taxske CoaT u gpyrue (Spaeth et al., 1971) BErckasHBaOT CoM-
HeHMe B IIePBHIHOCTH 0A00HOM CesoHHOH «3anmem» (cm. riaBy VII).
ITo gmamEepM Cmata u ero Koiier, pasimYHbEE YIACTKU OTHOTO POCTPa
MOryT 06mafaTh pa3iauYHHME 3HaYeHAAME § (PA3HHANA B 3HAYEHHMAX
goctEraetr 5%g,). ITO ABIeHHEe OHM CBA3HBAIOT ¢ PA3IMYHON CTEHEHDBIO
TMATeHeTNIeCKOr0 BO3Me#HCTBUA Ha pasjiimgHBIe JacTH POCTPa.

O mapymenmu mim, Haobopor, ycroitamBoctu orHomenms O'8/06
B X0f¢ AMareHe3a WHOOPMAIMIO MOTYT IPEfOCTABATH PE3yAbTATH XU-
MAYeCKOT0 aHalnm3a. Tax, Hampumep, 3HAYMTEIHHHA NPOMEHT KpeM-
HuA (M. 1aba. 19) Moker yKasHBATH HA Pa3BUTHE OKPeMHEHHA U CJIe0-
BaTeNbHO, -CBANETEIBCTBOBATh O HENPHTOTHOCTH HONOGHEX o00Bek-
TOB [JIfl MaJle0TeMOmepaTypHOro aHanmsa. HesmauumtenbHble comeprka-
HAA jKeje3a M MapTraHIa B CKeJeTaX MOTYT yKA3HBATh Ha OTHOCHTENb-
Hy®w crabuibHOCTH opramoremHoro kKapGomara. ITo IO. JI. 3axapoBy
u B. O. Xygonomruny (1969), muaremermyecku m3MeHeHHHC PaKo-
BAHHl TPUACOBEIX TOJOBOHOTMX OTJIHYAKTCA OT PAKOBAH Xopomlei
COXPaHHOCTH NOBHIIEHHHIM comep:kammeM jienesa (3—6% Bmecto
0,5—1%), maprauma (6—10% Bmecto 0,5—3%) u rpemuma (1—3%
u 6oJiee BMECTO COTHIX M0Jiei).

duaunMTenrHOE W3MeHeHHWe KOHIEHTDANWI MHOTMX JIEMEHTOB,
0YeBHAHO, HOJKHO CBUIETEILCTBOBATH 0 BEPOATHOM H3MeHEHAHW H OF-
vomennmg O¥/0!%, Opmaro Heo6xogmMo HMeTh B BHAY, 4TO H3ME-
HEHFe COMeP KaHusA OTAENbHBIX 3JIeMEHTOB HEe 03HaJaeT CYIEeCTBeHHbIX
HAapYIIeHWI [EePBAYHOTO H3OTOMHOTO COCTaBa KUcaopoma (oM.
manee). '

PacemoTpum Temepp KpHTepPHE OPHTOJHOCTHM A OajleoTeMIepa-
TYPHHX OUpefieJieHA#l CKeJeTHHX KapGoHATOB PA3IHYHOTO MAHEDPAlb-
HOTO coOCTaBa.

dnmreitH u ero Koimerm (Epstein et al., 1951, 1953) He mposo-
JWIH [aneoTeMIepaTypHEE ONpeleleHHA 00 APATOHATOBEIM paKo-
BUHAM, TIaBHEIM 006pa3oM, MOTOMY, 4TO B MPOIEcce MOATOTOBKA MPOOH
IJIA aHaJIM3a He MCKII0IeHA WHBEPCHA aPATOHHTA B KAaJbBIUT, a IPH
3TOM BO3MOMHO Hapymenme oTHomenma O!%/0%, B pamnpueiimenm
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JloyenmraM m JumTeitn TPOBOAMIN HaeOTeMIEPATYPHbIE ONpeIeeHn
TOJNBKO II0 MCKOHAEMEIM OPraHA3MaM, CKeJeTH KOTODHIX HPH KHU3HH
Oortin obpasoBamsl cTabmipHEIME KapOoHaTaMu, — paKOBHHAM Opa-
xuonop, pocrpaM GexemHATOB W T. I. Boyar (Bowen, 1966) Taxxe He
CINTaeT BO3MOSKHBIM HCHOJB30BATH B Nale0TeMOepaTypPHOM aHajiuae
OPTramM9ecKWe OCTATKH, CIOKeHHBIe aparomutoMm. Hecmorpa ma To,
970 N0 MHerEH0 BoyaHa, npum mepexoe aparoHUTA CKEJETOB B KAJBIHT
B Te4YeHHe IeoJOTHIECKOTO BPeMEHU IePBUYHAA TeMmepaTypHAas «3a-
HOMCBY MOJKET COXPAHMTHLCA, TeM He MeHee oH m3beraer molb3oBaTheA
aparoHHTOBHEIMA ocTaTKamu. Tak, mampmmep, Boysu momaraer, d9ro
Y Me3030HCKHX aMMOHOWASH NPUTONHEL AJA NaNeoTeMIepPaTypPHHX
OIpefeleHARl TONBKO KaJbIOUTOBHIE amTUXHM, HO He aparoHWTOBAsA pa-
KOBHHA. '

Haavremarrep (Kaltenegger, 1967), maoGopor, cyuraer, 9To ULa-
Je0TeMOEPATYPH MOJKHO ONPENeNATH TOMIBKO IO apaTOHMUTOBEIM CHe-
JeTHEM ocrarkaMm. Tax, uno HKaapremarrepy, ngocroBepusie 3HaYe-
HUA TajgeoTeMIepaTyp MOMKHO HOJYYIUTh [I0 POCTPaM TPHAcOBHIX 6Ge-
JIEMHUTOB ayCTPOTeHTHC, CJIOKeHHLIM aparomutoMm (cM. raasy VIII).
B .poctpax e, B KOTOPHIX cogepiianyie KaJabIlMTa, 3aMEIMAIINEro B
nporecce amareHesa aparoumt, pocruraer 10,8—43,09%,, mepBmuHOe
otHomenne O'8/0'® mamerero.

Ilo IMtamo m Wopmamy (Stahl, Jordan, 1969; Jordan, Stahl, 1970),
M30TONHEIE NAJIe0TeMOEPATYPHB€ OIMpPeNeIeHNA MOKHO I POBOAUTH, BO-
[IePBHIX, IO HMCKONaeMBIM ¢ XOPOIIO COXPAHWBIOHMCA aparoHUTOM (He-
00JbIIOH DPOmEHT KAJBIUTA YyiKe HaeT OCHOBaHWME NONO3DEBAThH HATHTNe
BTOPHYHOIO W30TONHOrO OGMEHA) W BO-BTOPHX, II0 KAaNbIMTOBHIM PAaKo-
BUHAM, HO HEIPEMEHHO MPOUCXONANIMM W3 TOJM[, B KOTOPLIX COXpa-
HIIJIMCh TaKJKe aDarOHUTOBLIE CKeJeTHwle ocTarKd, [lo ¥ux MHeHHIo,
HCUe3HOBEHHE APATOHATA B OCTATKAX NMCKOHAEMBIX, O0NAaJaBMHX IIPH
sRU3KU 3aBeflOMO ADArOHUTOBEIM CKeJ&TOM (HampnMep, B PaKOBUHAX
AMMOHUTOB), CBRJIETEJLCTBYeT 00 H3MEHEHMH H COMYTCTBYIOIUX Kallb-
HHUTOBLIX CKeJIeTOB (HAampuMep, pocTPoB GeleMHHTOB), MPHBOAAIEMY
K 06pa3oBaHWI0 BTOPEYHOTO KAJBIUTA. TaK KAK BTOPHYHBIA KaJBIAT
TPYAHO OTINYIAM OT HePBUYHOIO, TO CJeAyeT BO3IeDP:KMBATBCA @T
OmpegesieHUs TAJeOTEMIEPATYP TOJBKO 0 OTHHM KaJbI[UTOBBIM CKe-
JEeTHLIM OCTATKAM. ApPATOHUTOBHE PAKOBHIILI BCTPEYAIOTCA B CJAAHIAX
H He COXPAHATCH B MeCYaHMKAaX M KapOOHATHEIX TOJUIAX; KpOMe
TOTO, COXPAHHOCTH aparolHTa 3aBHCUT OT HOCIEAYIOmeTo Harpesa-
HHUA B Pe3yNbTaTe MaTrMaTH4eCKOH gearenbHocTu. lloaTomy, Mo Miue-
mnio Illrana m Wopmama, OpHETOgEBIME JJIA Hade0TeMIePaTyDHBIX
ompegeNeHnii MOryT OHTH JMIOb apaTOHHTOBHE WJIH KaJbIITOBHE
CKeJeTHLIE OCTATKH, YHNOBIeTBOPAKMHNE YKa3aHHHM Bbille Tpebopa-
HEAM, M NPOMCXOMAINHS M3 CJIAHIEBHIX TOJIN, KOTOPble LPH CBOEM
$GOPMHADOBAHMH He MOABEpPrajuch MEeiCTBHIO MarMaTH3Ma. -

®adpunuyc n gpyrme (Fabricius et al., 19706) ne paspeasior Do-
no6uoi Touxu zpenus Ulrtana m Moppaita. Kar yke ormeuasocs Bhile,
10 WX MHEHMIO, II30TONMHLIA COCTAB KIICTOPOJAAa nPH mepexoje aparo-
HUTA B KaJBI[HT MOJKET OCTABATHCH TMOCTOSHHBIM.

120



[Tpugnna pasnIvdHOM OWEHKW AaPATOHHTA, IO BAJMMOMY, B3aKJI0-
1aeTCHd B HEOJUHAKOBOM NOBefeHNU KaJbIUTA H aparoHHTAa B IPO-
1ecce " mpegBaPHTENbHOM NOATOTOBKH K MAacCC-COEKTPOMETPHICCKOMY
U3MEPeHHI0: MMeHHO K OpoKaauBanuioo oOpasmoB mpu 475° C. Opra-
HOTeHHEEe KapOoHATH 0OLYHO COIEPHKaT HeKOTOPOe KOJIHYeCTBO Opra-
HIT€CKOI'0 MAaTepHasa, KOTOPHM MOKeT BRIAEJATH YLIEKHCIOTY H TeM
ucka:kath 3aavenme 608 coberBenHo RapfodHaTa. OTO ACHO IOKA3aHO
B pabore Jminreiina u npyrux (Epstein et al., 1953). B atom u 3axiio-
9aeTCA HPUIWHA, Tpe0yoomas DNpeABapHTENbHOTO UPOKAJTHMBAHAA.
B oroii e paboTe mokasaHo, 9TO HOPOMOK APATOHATA PAaKOBHHE
Strombus gigas npu HarpeBaHnd 1o 475° C nmepexogur B KaJbLIAT, 9T0
CONIPOBOJKHaeTCss 00MEHOM ¢ OKPYy;Kawiled yriexmcaoToit. Ilporamn-
BauMe KaK KQJIBIUTOBOIO, TaK I aParOHHTOBOIO MaTephaia HpH TeM-
neparypax 320 u 375° C takoro addexra He maer. BmecTe ¢ TeM
Ilrans u Hopaan, nporaiuBas opcK@e aparOHATOBHE PAKOBUHB aM-
MoHoufeH, ve HabaI0Nadd U3MEHEHUS H30TOMHOTO COCTABA KHCIOPOIa
0 CPABHEHWI0 C MCXOJHBIM MATE€PHAIIOM.

ITo Coary m ero womueram (Spaeth et al., 1971), aparouur cent m
CTeHOK (PAarMOKOHA CpPEIHEIOPCKOr0 MeraTedTHca XapaKTepH3yeTcs
n3MeHAIMuMuCA 3Hadenmamm 808, Ec*m o 3TAM 3HAYEHUAM pac-
cautats T, To onm Gymyr mopsgra 40°, 9T0 He MOIKET COOTBETCTBOBATH
peanbusiM T. CoaT u ero CoaBTOPH BHICKASHBAIOT MPEANONOIKEHUE
0 BOSMOKHOM (pPaKIMOHUPOBAHMU W30TOMOE KHCIOPOAA aparoHUTO-
BHIM ()parMoKoHOM. ITO BeCkMa HIITepecHOe IpefmoiioKenne TpeGyer
npoBepku. Mur e pacmonaranm matepmanoM mo ¢parMaxoHaM, a E3y-
9aam TOJBKO POCTPHL.

Ivmiananm (Emiliani, 1966a) o6mapyua yMeHbineHne 3HATCHUA
8§08 mpumepno ma 0,5°/y, Tpum npokaimBaHAE P06 KaAbMUTa PAKOBHH
nnankToHHEX Qopamunudep. Cuar un gpyrume (Spaeth et al., 1971) mo-
JaralT, 9TO HUYTOKHBIE KOJHYECTBA KHCJIOPONA, COAePIKalMmecs B
OPraHW4ecKOM MaTepHale HCKOHMAEMBIX OCTATKOB, BHECYT B De3ylb-
TaTHl MEHBIIE ‘MCKa/KeHH#, YeM npokanusauue. IloaTroMy mpm mpose-
IDeHUM CBOHX MCCAEIOBAHWII OHH OTKA3aJACH OT LPOKAJHABANEA.

domreitn n ero rosuerm (Epstein et al., 1953) mcenegoBanm Bo3-
MOJKHIOCTh oOMeHa Kuciaopoja KapOoHaTa B Ipoliecce HpPOTPeBaHUA
C IOCTOPOHHEH YIJeKHCJ0TOo#, Bhyelaiomelicda M3 OPraHHIeCKOro
BemecrBa. [laaA 9Toro oHM OpUMEHANHW OGOTAMEHHYI0 YIIEKHCIOTY
(1004, oTHOCHTENBHO WX cTaHmapTa). BaaTeIl MaTepmal COCTOAN
#3 aparoHUTOBOH paroBmHBI Sirombus gigas W yCTpuUL (KaabLaT)
n narpesainca B Tevenue 30 u 60 mmmyT nmpm Temmeparypax 320 u
420°. O6meny momBepralamch paxoBHHH H HeoGpaboTammble TpeLBa-

PUTEJBHO T OCB060th[eHHLIe OT OpraBHYeCKHX OCTaTKOB NIpeABapHu- .

TeTbHEIM HarpeBauueMm. Ilpm arom malmnmopmanocs HeKoTOPOE He3HAYH-
TeabHoe oforaiienne o6pasmoB TAMEARM H30TONOM IO Mepe yBesn-
JeHusSA TeMIepaTypHl  BpeMenu nporpesa. 1lepexox aparoHnra B Kajib-
IUT NPOHUCXONWI NpH yBenmdenmm Temiepartypsl mo 420° C. Hmenno
B 3TOM TemmeparypHoM muTepsaie (320—420 C) o6men muaa aparo-
HHUTa OKa3aJicA 3HAYNTeIBHO OoJbINe, 9eM AiaA Kaabomra (Taba. 4
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B cTaThe JnmTeiiHa u ap., Epstein et al., 1953). B cnegyromei taba. 5
TOM te CTATHW TPHUBEJEHH JAHHbIe 110 IporpeBanmio g0 475° C 06pa3—
0B KAIBLUWTA W aparoHWTa, mopseprapmmxca obmeny mpm 320° C.
Ilpu srom o6Gpasusl, ocBoGoMIeHHLHE OT OPTaHMYECKOTO BEINEecTBa
Ipe/BapUTENbHEIM NPOTPeBAHMeM, HAalH ONMHAKOBOEe H3MeHeHOe
(ymennmenue) 60® kax ama aparommra, Tak ¥ A KaJabIuTa, TOrga
KaK KaJbLUT, COJeD’KABUOIAA OpraHmYeckoe BemeCTBO Haj APYryIo
Benmauny ma3meHenusa. CoriacHo mamimM ombiTaM, Bimsume o0paboTru
MaTepuasa TaKyKe 3ABHCHT He OT HoJMMOpPQHOU pasHocTH KapboHaTa,
a 0T Konu9ecTBa (M, BO3BMOMHO, XHMHUIECKOT0 COCTABA) COJEPHRAMETroCsH
OPraHNYEeCKOTO BeIecTBA. DB 3TOM OTHOMEHMM MCKOOAEMLIH MaTe-
pman HaxopurcAd B Gojiee GrarompHATHOM TOTOKEHHH IO CPABHEHUIO
C COBPEMEHHHME 00pasnaMm, coiep;RamuMe Gojbliee KOTUIecTBO 0Op-
raHUYeCKOro BEMIECTBA, M HEPEIKO AaeT ONMHaKoBhie 3Hauenuma OO
Kak 0e3 BCAKOI'0 NPOKAANBAHAA, TAK W IPHU OPOKAIABAHAA B BaKy-
yme. opu 475° C.

Ecnu npu mEBepCcHY U MOMKET OPOMCXOIHUTH 00MEH, TO Cofeps;RaHme
§0'® 8 mpmpogHOM OPraHAYECKOM MaTepHmaje, IO-BHAMMOMY, HE HaC-
TOXBKO BEJHWKO, 9TOOH OHO MOTJIO CKA3aThCA HA U30TOOHOM COCTAaBE
KapfomaTa KaJbI[dA.

MLI HEOJHOKPATHO cpaBEmBain 3Hasenme 6O nporanennoro (uph
475°C) W HempOKAJeHHOTO KAaXBIATA POCTPA IOPCKOTO GeJeMHHTA
Pachiteuthis. Pasamna B 3sHaYeHMAX OKasajach B Ipegedax ommOKH
OIIEITA, HO BCer[la MMeJa ONUH W TOT ie 3HAK: HeIpPOKaJeHHHH o0pa-
3el[ oKasHBalnca oboramenHee NpPOKaJeHHOro Ha Beimauny 008
B cpexmem paBuyw —+0,05%y, (Haiinmm u np., 1970). Mo:kuo npenmo-
JIOJKATH, 9TO pasimime [eACTBEA HpOKanmsBaHuA B paboTax amepm-—
KaHCKAX W HEMEIKMX aBTOPOB 0GyCIOBIEHO DPa3nMYUAME B cofepia-’
HUN OPraHMYecKoro BemecTsBa B o0pasumax pas3imgHOr0 BO3DPACTa.

Bonpoc o coocobax o6paGoTku aparoHRTOBOIO MaTepuajia Helb3f
€YATaTh BHOJHe pemeHHHM. T'peGyerca manpHelimas mopaborka Me-
TOOURE OCBOGOMIEHUA aparoHETOBOro obOpasla, B 4YacTHOCTH, BO3-
MO;KHOTO yJaJeHuA OPTaHMYeCKOTo BEMECTBA NPH NPOKANMBAHWE

npm Temmeparypax 320—375°C ¢ yaImHeHMeM CpOKa IPOKaJHBa-
HHAA.

Tesme rans u Wopgasa o ToM, 4T0 mCYe3HOBEHWE aparOHATA B
0CTaTKaX MCKOMAeMEIX, IPH KM3HH 00JagaBIImX 3aBEfOMO AaparoHmd-
TOBLIM CKEJIEeTOM, CBUIETeJLCTBYeT 00 U3MEHEeHHHM W COLYTCTBYIOIUX
KaJbIUTOBHIX paKoBHH, He Bcerma Bepen. Hak u y MHOTHX coOBpeMeH-
HHIX TPYOO, Y HCKOOAEMBIX OPTaHH3MOB PAKOBMHEL MOTJIHA OBITH CMe-
MaHHOTO aparoRMT-KalbIOATOBOTO cocTaBa. B wactmocrm, I0. II. 3a-
xapos u B. O. Xynonomrknn (1969) ofmapy:kumim B pakoBHHAX He-
KOTOpHIX TpHmacoBHX mepatmroB Cmbupm MeHAIOIHUeCS COOTHOIIEHWS
aparoHHTa W KaJbI[ATA, KOTOpPHle, OO WX MHEHWIO, BDSAX JH MOMKHO
00BACHATE TOJNBKO AEareHeTHmIecKEMHA ma3meHenmaMm. CoBMecTHOe Ha-
XO0sKIeHne aparoHATa W KalbHWTa YCTAHOBJIEHO B PAKOBAHAX BEPXHe-
najeosoiickmx MosriockoB (Stehli, 1956; Hallam, O'Hara, 1962;
Yochelson et al., 1967). CoBMecTHOe HaXosJeHHe aparoHHTa H
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KaJpuuTa 0o6HYHO Aaf Mesosolickmx ramsmcreix Toam, (Hall, Ken-
nedy, 1967; Kennedy, Hall, 1967). B komkpenuax mu3 BepXHEMeJo0-
BaX ornoskenuit CeBeproli AMepHKH HaWIeHH PAKOBHHH HHONEpa-
MOB, BHENIHHH CJ0H KOTODPHX CJI0/KeH KaJbOHTOM, a BO BHYTPEHHEM
cnoe coxpanunca aparount (Tourtelot, Rye, 1969). T'ann u Keamegu
(Hall, Kennedy, 1967) o6uapy:xunu momo0ubie ;ke COOTHOMEHHS B pa-
KOBHHAX MeJIOBHIX HIONEPaMOB, COODAaHHHX B H3BECTKOBHUCTHIX KOH-
KpenuAX, a TakyKe B ToJOe IIWH W Mepreamcroro Meina. B opckmx
M HIKHEMEJOBHX W3BECTKOBUCTHIX TNIMHAX AHIJINHA OHHA Hamid Gemem—
HUTE, POCTPH KOTOPHIX 0Opa3oBaHH KAJIbIHTOM, 8 PATMOKOHBl —
aparonmToM. Kpome Toro, mo mx JamHBIM, aparoOHUTOBEHE DAKOBUHH
MOJIOCKOB (HampmMmep, aMMOHETOB) MOTYT OLITh 3AaMOJHEHK BTOPWY-
HLIM KaJAbOWTOM, amaruToM, nmpaTtom, rumcoMm. [amsou (Hudson,
1965) B ropckmx npecHoBomHO-NaryHEHX otiaokermax lornannom
HawleJ DPAKOBHHB ABYCTBOPOK, B KOTOPHIX COXPAHMJCS NEPBUIHBIG
aparoHuT ¥ OJHOBPEMEHHO UPHCYTCTBYET BTODHYHHY KAJBIHT.

IIpuBemennbie BHINe [aHHBE MOKA3HBAIOT, 49TO CHHIEHETHIHHIE
aparOHHUT H KaJbIHT MOTYT COXPAHATHCA B ONHOM CKejeTe H OHH MO-
ryTh OHTH MCHONB30BAHH [Jf MaJe0TeMIEPATYPHBIX ONPEIeTIeHUN.
MManeoTeMuepaTypHble ONPEIENEHHS MOKHO MPOBOAHMTH W TIO CKEJeT-
HBIM OCTATKAM, B KOTOPHIX ADArOHAT aCTMYHO WIH HOTHOCTHIO 3a-
MeIleH KaJblITOM OpH 00A3aTelbHOM YCJOBHU, d9TO IpeBpamieHme
upoxogmio Ges yuacrtus Bopsl. Ho Tak kak Goiee o6buHo mmareHeTH-
decKoe mpeBpamenne KapGOHATOB B NPHCYTCTBHE BONH U, KPOME TOIO,
TPYAHO ONPeJeNUTh XapaKTep IPoliecca HPeBPAIEHNI, TO IO CKeJer-
HBEIM OCTATKAM, B KOTOPHIX apPArOHMT YAaCTHYHO KM MOJHOCTBIO 3a-
MeHeH KaJbIHTOM, M30TONHHIA IIajeoTeMIepaTypPHHN aHAIN3 CASHYyeT
OPOBOJHTEH ¢ OCTOPOKHOCTHIO. »

Hax ormewanoce sume, Iltane m Mopmam mekarogarT uz gmeaa
NPUTONHBX [JA M30TONHEIX NaleoTeMOepaTypHHX HCCAef0BaHMI
KaJlbIIUTOBEE CKEJEeTHBIe OCTATKU, He «IPOKOHTPOIEPOBAHHLIEY, COB-
MECTHBIM HaXO;R€HUeM ¢ aparOHATOBHIMU (opMaMé. 3aMemeHme He-
YCTOHYMBOTO aparoHHTa KAJBIUTOM B CKeleTHHX 00pa3oBaHUEAX Of-
HUX OPraHM3MOB, KaK HaM IPEJCTABIAETCHA, HE BCErga OJKHO COI-
POBOMKAATHCA MEPEPOIEHASM KANBLI[ATa FPYTHX CKENETHEX 0CTATKOB.
B uwacrHocTu, ecim B kKapOoHATHEIX TONMAX BepXHEro Meja Eppomeii-
cKoit maneobumoreorpadpmueckoi 06aacTM MOUTH COBEPHIEHHO OTCYT-
CTBYIOT aparOHWTOBHIE CKeJMETHHIE OCTATKM, TO 9TO BOBCE He O3Hadaer,
9TO B 9THUX TOJINAX HE MOTYT COXPaNATHCA CKEJeTH, CA0KeHHEE mep-
BUIHBIM KaIBIATOM.

Nmerorca maunsie 0 3HAYUTEABHON YCTOMIMBOCTU H30TOMHOTO CO-
CTaBa KUCJIOPOa OPraHOTeHHHEX KapOoHaTOB B Ipomecce NMAareHE3a.
Tag, Bebep u Payn (Weber, Raup, 1968) ycranosunu, ato mpu mepe-
KpucTanamsanuyu kapbonaTa cKelera MIIOKOMKHX, NPHBONAMEH K mMO-
Tepe MarH@A U mePeXOiy BHICOKOMAaTHe3HaJbHHX KAaJBIUTOB B HH3KO-
MarHesmaJabune, cogeps;kamue O% ne mersercs.

Jloyenmram (Lowenstam, 1961) wmsyuma moBeferme Marams,
crponiusa u orHomiendss O%/0' B kanpnmTe HCKomaeMHX GpaxHOMOJ.
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Ou pasnE9aeT TpH CTeleHUM AMATEHETHYECKOTO u3MeHenusa. [lepmas
crenens — otuowmenme 0'8/0' u comepmanuwe Sr,CO; coxpanuanch
HeusMeHHRMM, a cofiep:kanme MgCO; yMensmunoch na 45%; Bropas
crenenb — oTHomenne O'%/0'® ymempmanoce (8 ma 0,8/, Menbime
0 CPaBHEHHIO C MepBHUHEM), comepyranme SrCOg yMeHBIMHUIOCH Ha
15%, MgCO, ma 50%; Tpersa, nambojiee 3HAYMTEILHAA CTEICHDL W3-
Menenuss — 3Hadenme 0 ymeHpmmimocs Ha 1,29, comepswanme SrCO,
Ha 209%, a MgCO, na 50%.

Taxkum 06pasoM, U3 Tpex H3YyICHHHX JIOyeHIMITaMOM KOMIOHEHTOB
caMbIM MOOEIBHEIM oKaszanca marnmii (cM. Tarske pasgea «O6mue
cBeflennA o pocTpax GesemmmTosy riaase VII), a mambomee crabmian-
peiM — oTHomenue O!8/0%. Cpaspr C—O ycrofiuuba B KpmcTanamde-
cKoit pemierke KapGomara. Ilo mopmcweram Jloyenmmrama, B raapumre
W3YYERHEIX UM Gpaxmolnof] cofepskanue crpornusa u oTronenue 08/010
6nim Gosiee WM MeHee TOCTOAHHBIMA IO KpaiineH mepe B Tedelne
mocaenmux 250 mum. mer, a cofiepscanye MaTHHA — Ha NPOTAMEHUN
200 mam. ner.

HOI[I‘OTOBKa MaTepmnaJsaa
AT MacC-CHEKTPOMETPHYECKOTO AHAJM3A

CkeseTHBIe OCTATHH, YHOBJIETBOPAMIAE KPUTEPUAM TPHTOAHOCTH,
OUNMIAJACH 0T BMeImmawomeit mopofsl. VMrao#t unm ¢ moMoipio mpemna-
pupoBansHOoTo upmbopa (Mo;keT OHITL mpumenena 3ybGoBpadebGHas
6opmammra) cockabamBanack npoba Becon 30—40 a2 Ilogobuas na-
Becka MoskeT ofecmednTh mpoBegenue [(BYX IApaIeNbHBIX Ompene-
nennit. Ilonygenvrie HaBecky KapOoHaTa KaJbIUsA PACTHPAIUCH B IO-
POLIOK B araToBO#l CTymKe U 3aTeM 00padarniBajuch KaK ONMCAHO B
raase I.

Hnsa moayuenus sHadeHum#i T, KoToprie PeTUCTPHPOBANHNCH B Te-
"enne rofa, 00posmossie TPoGE OT6UPAIHCH B COOTBETCTBHU C XapaK-
TepOM HapamMWBAHUA CKENETHHX KapOoOHATOB: HA pPaKOBUHAX [BY-
CTBODPOK OT MAKYIIKM K HUKHEMY Kpalo, Ha pocTpax GejeMHATOB IO
pagmycy pocrpa. Boposgma He 3axBaThiBala yYacTKHM CKEJIETOB, Kap-
GoraT KOTOPHX MOT 6hTh H3MeHEH (IOBEPXHOCTHbIE COGUKH CTBOPOK
W pPOCTPOB, OCEBHWE yIaCTKU POCTPOB).

Tlpu m3yweHHH CE30HHHIX TeMIepaTyp IPUMEHANTCS DPaBIWIHBIE
cuoco6s or6opa npo6 (Hupmynernit u mp., 1967; Urey et al., 1951;
Epstein, Lowenstam, 1953; Emiliani, 1956s; Emiliani. Cardini et
al., 1964; Keith et al., 1964; Tourtelot, Rye, 1969). Mosier 61T
ABa OCHOBHHIX mpuema: amGo Ipolsl oT6mparTCcA wepe3 paBHHE IPO-
Me;RYTKH IO JHHUAM HapacTaHWA CKeleTHOro KapOomara, nmbo oHm
COCKAGMMBAIOTCA M3 BHAUMBIX WMOJOC W S0H HAPAUIMBAHUA CKEJIETA.
Ilepsoiit mpmem Gria 651 mOeaNbHBIM, ecau 66l yHAIOCH 0TOGpaTH TPOOH
ogenb rycro. Ho Tak kak 9To cienaTh HeNb3sA, TO NPU PABHOMEDPHON
ot6ope mpo6 MoryT GHITH HPOMYIMEHE YIACTKH C XaPAKTEDHBIMU 3H&E-
9eHUAMA 1 — TeMIepaTypHad KPHBAA NOJYYAETCH CrIaReHHOE (M.
paspgen «Jpyrae moamockmy raasst VIIT).
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BbIBObL

1. IlpurumouansHylo OCHOBY METOMA WM30TONHOM LAJEOTEPMOMCT-
PUH COCTABJANT [BA HOJOMEUHS: a) PABHOBECHOE pacIpefeeHue
TAMeNoTo m3oToma kucaopomaa O Mme;kay KHCAOpPOMOM BOHEl I KUCIO-
pomoM kapOoHaToB (KaKk OpPTaHOrENNLIX, TAK W HEOPTaHOTeHHHIX),
OCAK[GHHHX M3 Hee, 3aBUCAT OT TEMOEpPaTYpPH OCAKICHHA: 9eM HH-
ske T, Tem Goapme O'® B kapGonatax u Hao6opoT; §) mePBUUHBIH M30-
TOOHHEIA COCTAB KUCJIOPOJA HMCKOIAEMBHIX OPTaHOTeHHHIX KapbomaTon
MOKET B PpHAfie CIyJaeB AJIUTENHHO — MHOIHEe MUIJLTMOHEL JeT — COo-
XPaHATBCH.

2. Bo3MoKHOCTH TpUMEHEHMS METOIa OTPAHHYCHHI. Pasnuqamma
[ePBUYHLIE W BTOPUIHEIE OTPAHUIEHUA.

[leppuunsie orpaHuderins CIeIYIOI{AE: HEKOTODHIE OPTAHU3MBI
nagranamsaT 0%/0' #e B paBHOBECHM ¢ H30TOMHEIM COCTABOM KHCJ0-
poia BOABI (CIETOBATEIBHO, ANERO He BCe OPTaHM3MBI IPUTOAUS I
onpenejienusa mnaieoTemnepatyp); ormomenue 0'8/0 opramoremnsrx
KapGoOHATOB BaBUCHT He TOJHKO OT T, HO W OT UCTOPHA HOPMHPOBANUSA
H30TONHOTO COCTaBa BOAL — BomHOro ¢oma. B Hacromutee Bpems
JOCTOBEPHEE Pe3yJbTATH MO;KHO MOJXYIATh JMIIb 10 KapGounaram, 00-
pPa3oBaBUIMMCH B MOJHOCOJEHHKX Gacceiinax. Vmeonmecs nanuse mos-
BOJIAKT IPENNONIO/KATE, YTO IO KpaliHe#dl Mepe ¢ Me303051 M30TOIHbI
COCTaB OKEaHOB W OTKDPBITHIX Mopell ObI cTabMIALHBM; CYUIECTBEHHDIE
rorebamama 60'® oxeaHoB 0TMEYANHCH JUMIb B Y€TBEPTHIHOM TIEPHOJIE
IPH JePe;I0BaHUM JEIHUKOBEIX M Me/KIeJHAKOBEIX IIOX.

OrpanmYeHnss BTOPUIHBIE: MEPBUIHBIA U30TONHBIA COCTAB KHCIO-
PoOfla HCKOMAEMBIX CKEJNETHHIX OCTATKOB MOKET CYINECTBEHIO H3Me-
HATHCA B MPOLECCE IMATeHe3a B peayibraTe 3arpA3HENNA, BTOPUIHOIO
o6MeHa ¢ BOMOIl MHOTO W30TOHHOTO COCTABA, IPHW H3MEHEHUW MEHe-
panbroi GopME! KapOGOHATOB.

3. CymecTByeT 1Ba OCHOBHLIX IYTH 9JIUMHHUDOBAHUA OTPUIATENb-
HOTO Bo3fieiicTBuA BoguoTo ¢ona: a) oupenenenne 0¥/0 me Toabko
mo xkap6oHATaM, HO ¥ IO IPYTHM KHCJIOPONCOeP;RAIIUM COelHHeHIAM
(pocharam m mOp.) — T. €. co3maHme (IAPHBIX TepPMOMETPOB»; G) m3y-
deHMe 3aKOHOMEDHOCTell U3MEHEeHHSA MB0TOIHOLO COCTaBa  KHUCIO-
pona B GacceliHax pasjuIHOTO TUma M paspaboTra nHa 0aze 3uanus
9THX 3aKOHOMEPHOCTEH NIKAJIB (BOJAHBIX HOLNPABOKY.

4. Ilpm or6ope ucromaeMLX CHENETHHIX KapboHaToB AJNA UB0TOI-
[OTO HaJe0TeMIEePATyPIOTO AaHATN3A HEOGX OUMO I PeyCMOTPeTh BIUA-
HUMEe KaK HepBHYNEIX, TAaK U BTOPHYIHHLIX Oorpanmuenuil (B 4acTHOCTH,
ocoGoe BEMMaH@e NOKHO OBITH 06pamnieHO HAa YCTAHOBJIEHHE COXDPaH-
HOCTA NePBHYHON HM30TOOHOH «3amUCHy).

5. Nanupie nisa maneoreorpaduueckux PeKOHCTPYKLUEA (T. e. 3HA-
JeHIA M30TOMHBIX IMATeOTeMIePaTyp) MOKIO DOJY9IHUTH IO MaTepHaly,
¢ OJHON CTOPOHLI, OTOGPAHHOMY HOCIOMHO B KOHKPETHBHIX ~pailoHax
{aTo nmpemocTaBuT HHPOPMALMIO O XaPAKTePe W3MEHEHHA BO BpeMerd T
BOJIHL ompe/lelenubiX GacceHHOR), a ¢ npyroi, cobpannomy Ha obmmp-
Ho#t miaomanm (3T0 MacT mpefcTaBienue 00 W3MeHEHWH HaJie0TeMIepa-
Typ B IIPOCTPAHCTBE).
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‘Taasa mecrasn

JPYTUE METO/ABI
OIIPEAEJEHUA IIAJTEOTEMIIEPATYP

BBOJHLIE 3AMEYAHUA

B nocaemnme rofk, HapsAgy ¢ H30TONHON mHajeoTepMOMETpHeii,
pasBURBAIOTCA HEKOTODHE APYTHe METOABl onpefejeHUs TeMOepaTyp
MOpell TPOMIEX Te0JOTAYECKHUX 3TMOX. OTH METOIB OCHOBAHHEL HA H3Y-
Yenmm nrO0 XWMHWIECKOT0 cocTaBa, ambo MunepanbHolt (opMer u
CTPYKTYPHHX 0cOoOeHHOCTeH MCKODAeMBIX OPTAaHOTEHHBIX KapOoHATOB.
CooTBeTCTBEHHO B HACTOAMEH IIaBe KPAaTKO OXapPaKTePH30BAaHEL XH-
MUKO-aHaIATAIeCKAE MEeTOMAb M3YIeHHMA NaJIe0TeMIepaTyp W MeTONb
UX OoIpeJeieEAs HO CTPYKTYPHHIM 3JIeMEHTAM DPAKOBHH MOJJIIOCKOB
¥ MO0 HUX MAHEPAJIHBHOMY COCTaBY.

XIMUIKO-AHAJINTHNYECKUE METObI

ONPEJREJIEHHNA MAJIEOTEMIIEPATYP

MarEesmalbHOCTh OPraHOTEHHHX Kap6oHaToB I
nanreoreMmepaTypsl. JlaBHO 3aMedeHO BO3pAcTaHme MarHe-
3MATBHOCTH CKeNeTHHIX KapO6oHATOB ¢ yMeHbIIeHHeM reorpadmueckoir
IAPOTHI, T. e. ¢ moBuimenmeM Temueparypsl Bomwl (Clarke, Wheeler,
1922; Chave, 1954; Fairbridge, 1964; Bunorpanos, 1937 u ap.).

T. C. Bepimr m A. B. Xa6axos (1966,, 1968, 1969, 1970, ;;
Bepnmn, Ilacrepuax, Xa6akos, 1968) paspaGoranm XmMEKo-aHalIm-
THY9eCKIA MeTOJ] KauecTBEHHOU OLEHKHU majeoTeMnepaTyp OO Marme-
3aualbHOCTH KapOGoHATHHIX CKeseToB GecnoszBonounnix. Ilopamor kom-
[NeHTPAUMHA MarHEA B OPraHOTEeHHEIX KapOoHATaX joOyCKaeT IpuMe-
HeHUe XUMUIeCKMX METONOB [Jf Ompe[eleHHs 3THX KOHIEHTpamui.
T. C. Bepanr u A. B. XaGakoB Ipou3Boiuiu 3KCHPECC-aHAII3B Ha
marami um Kanpmuii neGonpmux npob CaCO; mocpeacTBoM TUTpoBaHUA
¢ TpanonoM B. Oguako Muorme asropst u, B gactuoctu, Yeiis (Chave,
1954), mpegnmognraror ompepmensaTh Mg penTremomeTpHUECKH.

Mepsonauansuo ceou mcciemosanus T. C. Bepaun m A. B. Xa-
fakoB OCYIMECTBIANM HA MaTepPUale BepXUeMeloBHX GeleMunToB Pyc-
CKOH muaTdgopMLl ¥ 06paMIIAIONIAX ee permonos. JacTs mx mMaTepmala
fbL1a mecaegoBana Takke u Ha oruomenne O%/0¥, Briio yeragosaeno
obmiee coBmajeHue TEHAEHIIMA M3MEHEHHA 3HAYCHHH II03IHEMEeJJOBHX
TemMmepaTyp paccdmTamubix mo obomm Merogam. [lo oTHomenmw
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Ca/Mg* JIOMYHAI0TC OLEHKH LajeoTeMnepaTyp, KoTopuie o6bino na
0,5—2,5° C Brmre paccanramusix oo otmourenmio O8/0'. PazpaGorana
fIKaja -JJif IepecdeTa MHIEKCOB MaTHE3MAJTBHOCTH HA YKBHBAJEHTHBIE
sHauenma Temmepatyps (30 HHJIEKCOB MarHe3HaJbHOCTH COOTBET-
CTBYIOT maMeHenuio Temmepartyps Ha 2° C). B manpueitmem 6s1 mpH-
BaeueH Goxee obmumpubii maTepuaa. B gacTHocTm, 6bLTIO MpPOBEIEHO
usyuenme reorpadudeckoid msmenuuBoctu otrHomenms Ca/Mg B kann-
NMUTOBBIX POCTpax Wpckux GememunToB Pyccroit mmardopmnr, Cpenueit
Asunm, Cesepuoit m Bocrtounoit Cubupnm (Bepamn, Xa6axos, 1969).
Kpome toro, 6mam paccumrans Temmepatypsl mo Ca/Mg ranpmmra
MauMAPCH TYPOHCKUX M KOHBAKCKHX MOPCKHX exedt Jamagmoit ¥ kpa-
MHEL, DACCYMTAHHHE TeMIEPATYDH OKABAIHCh DABHBIMA B CpeJHEM
21° G (Bepaun, Ilacrepnar, XaGakos, 1968).

Meron, paspaboranmsit T. C. Bepnm{ z A. B. Xa6axoBsM, npm-
menanca H. A. Acamanmosmim (1969) mna ompenenenws Temmeparyp
BOALI paHHEeMeNoBHX Gacceitnos 1'pysmm; Gbulo HmpoBeJEHO W3yYeHHE
MarHe3HAJLHOCTA POCTPOB OEJeMHHTOB, a TaK)Ke CTBOPOK YCTPHI[ U
6paxuonon. Ompenmenemme ormomenuss Ca/Mg B pakoBmmax cospe-
MeHHBIX, YeTBEPTHIHHX H TPETHYHHIX NeJeIHuof M racrpomop Asep-
Gaitiprana Omuto mpemupunsato Y. M. Xammpa-3ame (1969). B wacr-
HOCTH, IO MENKOBOTHBIM MOJTIOCKAM YCTAHOBJIEHE! CNIEYIOMuUe TeM-
neparypsi: somen 25—26°; mont 19—20°; aKJaTELI 13°; anIepox 14°;
Gaxumckmit Bek 17 —18°%; XBaIBIHCK U nex 16°; ; xasapckmii Bex 20°%;
COBPEMEHHAad 3moXa 18,5 C.

Meron ompepmeneruss mameoTeMoepaTyp OO MarHe3WalIbHOCTH CKe-
JeTHRX KapOoHaToB mpHBAeKaeT cBoell mpocroroii. IlpoBemenme mc-
cleoBaHuA He TpeGyeT CHenmaIbHOTO [OPOroro o6opyMOBaHAA; MOsK-
HO TPOBOIMTH MACCOBHIE cepuiinbie ompenenenua otnomenua Ca/Mg.
Crnemyer mnomuocTsI0O cornacuThea ¢ BoiBogom T. C. Bepumm un
A. B. XaGaxosa (1966,, ctp. 1364) 0 ToM, 9TO 3TOT OPOCTOH XUMHKO-
AHANUTAYECKAA METOJ MOKET 1aTh He TOJNBKO KAYeCTBEHHYI0 XapaKTe-
PHCTUKY, HO M HpeJBapuUTeJIbHbIE KOJIMYECTBeHHKE OIEHKH MANe0TeM-
neparyp.

Opguaxo #eo6xoQmMo WMeTh B BHAY NPH WMHTEPIPETAIWEA TAHHBIX
aHaIm30B [Be 0COOEHHOCTM I'eOXUMHH MAaTHWSA, CYIECTBEHHO OTpPaHM-
YuBarIMue ODPUMeHEHWe MeTofa Ui NajleoTeMOepaTypPHHIX OIpefe-
JIeHAH.

IlepBasa ocoleHHOCTE CBABAHA C XapaKTEePOM IPMKM3HEHHOTO Pac-
TpefeNeHns 3NeMeHTa B ckexeTHoix KapGomatax. Hamomumm mexroro-
pele cBefeHWsA, npuBefennbie B riase 1II.

1. TemmepaTypa ckasmiBaercsi Ha KoHUeHTpaumm Mg B Menbliei
crenenn, geMm Temn mapamupanmsa CaCO; (Moberly, 1968).

2. HpercraBureanm OGHOrO W TOrO jKe MaNeoOHONEHO3a MOLYT LU
OfHON W TOil ke TeMmepaType HAKANJIWBATH CYyMECTBEHHO DPa3/IHIHEIE
konmaecrsa Mg (Pilkey, Hower, 1960). TloaToMy mocToBepHOCTH 3HA-

* B paGorax Apyrux aBTOpOB (IIaBHBM o6pa3oM 3apyGesKHEX) OmpenenseTc
o6paTHoe orHomeHue Mg/Ca.

127



YeHu#l MaJeoTeMIepaTyp U0 AacCOLMAIMM OPTAHU3MOB 3ABHCHT OT
TIATEABHOCTYU IIAJIE0DKOJIOTHYeCKOr0 aHAIM3a.

3. Pasianunrie 3HaYeHHMA NaieoTeMIEpPaTyp MOMKHO pACCIATATH
Janie MO ONHOMY U TOMY iK€ CKeleTy, HO M0 Pa3JIdmIHEM ero JacTAM.
Tak, B pakoBuHEe 0JHOTO UM TOTO ke dK3eMmaApa Muauy Maruus B 10—
30 pas GoapIIe B KaJbLIUTe DKTOCTPAKyMa [0 CPABIICHTIO C aPATOHUTOA
orpoctparyma (Waskowiak, 1962). CuegoBarenbno, BelHYMHA OTHO-
menuna Ca/Mg u paccunmrannpe 3Had9eHHs TeMuepaTyp OyayT paznwmd-
HEIME IS 9KTOCTPAKYMAa M SHAOCTPAKYMa DAKOBUHE OJHOM ocolu.

Bropas reoxmmumueckas ocoGeHHOCTL MarHusg, HeGIArONpHATHO
ckasmBaomasnca Ha otnomennn Ca/Mg, sakaogaeTcs B BRICOKOH cTe-
neny, nofpmxHocT mona Mg. Ilo manmnmim BeGepa m Payma (Weber,
Raup, 1968), motepa Mg kanbuuTOM MODCKHX €jKkell HAYMHAETCA Ha
OYelb pAUHUX CTAJUAX IOCMEPTHHIX HpeBpamienuii ckexera. B mpo-
1ecce’ TUX OPEBpaIleHHil BHCOKOMATHE3UAJbHBIH KANBIAT CKeJera
MOPCKHX esieil TpancOpMIPYyeTCs B HU3KOMarne3uanabULIA KalbIUT.
Uewm Beime nepsumunble KommenTparmu Mg, Tem GoicTpee oH yTpadn-
BAETCA. OPraHOleHHHMH KapOoHATaMH TPH JUACeHeTHIECKUX H3Me-
pvenuax (Lowenstam, 1961). Ilo-pugmsony, He HCKIO9IOH W 00 pATHEIHR
npoilecc DpHBHOCA MarHHA B opraHoreHnbie KapGouats. Hanpmmep,
B MODPCKOI Bone 0TMEYEHO SABJEHWE ancopOLuu Marmnisg HOBEPXHOCTHIO
KPUCTAIJI0B BLICOKOMAaruesuaidbusix kapbouatos (Berner, 1966a, 6;
Bischoff, 1968; Bischoff, Fyfe, 1968; Weber, 1969).

Ilo na6aogenmam T. G. Bepaun u A. B. Xa6axosa (19708), pa-
KOBUHBEI COBPEMEHHEIX U YeTBePTUIHHX [JBYCTBOPIATHIX MOJJIIOCKOB,
COCTOAINUE MOYTH IEAUKOM U3 KaJdbI@Ta, JYyJIle CCXPAHAKT OePBHI-
uble KoHmeHTpanuu Mg, sKEHBaleHTHBIE peabHLIM TeMIepaTypam,
0 CPAaBHEHUIO ¢ APATOHWTOBHIMEA paKoBuHaMu. PakoBUHE ABYCTBOPOK
U Opyrue cKejeTHLIe o0pazoBaHuUS aparOHWTOBOIO COCTaBa HEPELKO
I210T 3HaYUTeNbHbIH pasdpoc moaydaeMbiX Mup uinm oOHADPYRHBAIOT
fosiee HU3KKMC PAacCUUTAHHEE TeMIepPaTyphl IO CPABHEHHIO C eHCTBH-
TEALULIME CPeJHUME TeMuepaTypaMmu cpefnl obutanms. Y DOMAHYTHE
aBTOPHl OPUXOIAT K BLIBOLY O TOM, 9TO PAKOBUHBI MOJITIOCKOB, CIO-
JREHHDIC CYIIECTBEHHO KaJbLUTOM, 0o/ee HALEIRHELI JJIA OUPEIeICHHS
T mo cpaBileHHI0 ¢ aparOHUTOBBHIMA PAKOBUHAMU.

Yto KacaeTcs COIOCTABJEHMSA [AllHBIX WM30TONINON majeoTepMo-
MeTPHHU H OUEHOK DajeoTemueparyp mo orHomenmio Ca/Mg, To oHo,
04eBHHO, He TAK OPOCTO B CBETé HEJABHO OMYGAMKOBAHHEIX NaHHBIX
Taparynu u COABTOPOB (Taratuni et al., 1969) o BospacTanmm §0'
na 0,060/y mHa Ramauit mon. % MgCO; B KaasmuTe, YTO COOTBETCTBYET
usmenenuo T ma 0,26° C. Ito PpakumonmpoBanue MOMKET IPHBECTH
K omu0KaM UPH OIpeleNeHNH H30TONHHX NajeoTeMuepaTyp Ho B-
COKOMATHE3MAJBHEIM Kaabl[utaM mopsagka 3—4° C.

CopmepsiaHme cTPOHIUUA M HajeoTeMOIeparty-
p oi. Conepsianme crpounma s opranorennoM CaCO; moxeT Kak yBe-
IWIABATHCA, TAK W YMEHBIIATHCA C NOBBIMeHHeM TemmepaTypsl. Ilo-
3TOMY MaNeoTeMIePaTyPHLIE 3aKIIICHUS 10 ITOMY DJIEMeNTy He MOTYT
6uTh ofHO3HAYHO mHTepupermpoBantl. Tax, Homm (Dodd, 1965,
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1966a) m Craurom m Jloam (Stanton, Dodd, 1970) Bmiacxuin, uro
Y HEKOTOPHIX MHNUIl IPRA MOBBINEHHMA TEMIEPATYPH BOXH 00UTAHAA
KOHIIEHTPANEA ST BO3PAacTaeT ¢ POCTOM TeMIepaTyph B KaJbIuTe'
BHEIITHEr0 MPH3MATHYECKOTO CJIOsI, HO B TO jKe BpPeMs yMeHEIlaeTcs
B aparoudre mepaamyrtposoro ciaos (em. dumr. 5). Ilo Homny, xonmen-
Tpauma Sr Bo BHEIIHeM OPE3MATHYECKOM clioe 6ojiee ycTOWIMBO CBA-
3aHa C W3MEeHEeHUAMM TEMIEpPATYpPH, 9eM B IMepJaMyTPOBOM CJoe.
HKpome Toro m3 storo caos merse otoGpaTh npobH AaA HUccael0BaHHA.
B coBpeMennmx ofpasilax KOHIIEHTpPAaOmA CTPOHIHUA IHHeHHO Bo3pa-
CTaeT ¢ TeMIePAaTypoll B HCCIeJOBAHHEIX Opeaesaax ,(12—20" C) no
ypaBuenuio: T=347 Sr — 32,9. ITa KOAUeHTpaUuA BO BHEIIHEM NPI3-
MATHIECKOM CJI0€ XOPOIIO OPOTHBOCTOHMT [AWATeHeTUYECKHM H3Me-
HeHUAM.

‘B uexoropeix o6pasiax KOHIEHTPAaNEA CTPOHIEA UIMKIUICCKH
M3MeHsAeTCA B COOTBETCTBHH ¢ POCTOM PAKOBWMEL. JTH U3MEHEHMS WH-
TEePIPETUPYIOTCA KAaK CE30HHEE KoJe0aHHA TeMmepaTyphl.

Ilpu conocraBreHUnm pasAEYHBIX METONOB ONpENeJeHHA IMajieo-
remuepatyp, llonx cumtam nambosee HOCTOBEPHEIMHU METOJaMH CKe-
JETHYH CTPYKTYPY M ompepenenme otHomenma Sr/Ca. Ogmako B Go-
Jee nospneit crarbe (1967) oH NPEXOAAT K 3aKNIOYEHHIO, 9TO BCJEN-
CTBUE 3HAYUTEJBHOTO (QU3MOJOIUIECKOr0 KOHTPOJIA B paclpeeienl
MarHms W CTPOHUMA, MOKHO AyMaTh, YTO ONpeJeJ]eHHA IajJeoTeMIe-
paTyp mo H30TOIAM KHCJOPOJA HPHMEHHMH B 6oJiee IDHPOKOR cre-
TIeHU, TAK KaK M30TOIHBIA COCTAB KHACJOPO/a He MOBEPraeTcA B TaKoil
CTeIEeHHM BO3IEeACTBHIO 3TOr0 (aKTopa.

CooTBETCTBEHHO NOPANKY KOHIEHTPAaNHEd CTPOHIUA B HPH3MATH-
9eCKOM CJI0€ PAKOBHUH [JIA UX ONIpeleleHHs HPAMEHAIOTCA METOMH
mraMeHHON ¢oToMeTpmM, SMUCCHOHHOH CIEKTpocKonmd u ¢uyopec-
HeHOAN PEHTTeHOBHIX IIydew.

OOPEJIEJIEHHE ITAJIEOTEMIIEPATYP
0 CTPYKTYPHBIM JJIEMEHTAM PAKOBHH MOJLIIOCKOB
U 00 HX MHHEPAJIBHOMY COCTABY

CTpykTypa pakoBUHHH m mameoTeMmepaTyps. Hoax
(Dodd, 1963,1964, 1965, 1966a) B pakoBHHEe MATAA, TOMAMO IIEPHAOCTPA-
KyMa, 00HapY KU TPHU CI0S; KAJIbIIUTOBH BHEINHWHA NpU3MaTUdeCKUH,
aparOHUTOBbIA OePJIaMyTPOBHHA M KAIHIATOBL A BHYTPeHHAN NPH3MAaTH-
geckuit (cM. ¢ur. 5). ¥ Muyiilus californianus W 3HAaYATENIHHO MeHee
OTYeTIANBO ¥ APYTHX MUAMii (KaKX PENEHTHHX, TaK M IUIeMCTOLeHOBEIX)
COOTHOUIEHKE KaJbIUTOBOTO BHYTPEHHETr0 NPH3MATHYECKOT0 W apa-
TOHHTOBOTO IMEPJIaMyTPOBOI'O CIOA PAKOBHHE 3aBHCHT OT TeMIepa-
TYpH: IPH IOBHINEHNH TeMIEPAaTypH IOJIHO PA3BHBaeTCA NepIaMyT-
poBHI cnofi (cmoit B Ha ¢mr. 5) u cokpamaeTcA BILIOTH [0 HOJHOTO
HWCYE3HOBEHHWA NP COOTBETCTBYIOIIAX BRICOKHX 3HAYeHHSAX TeMmIiepa-
Typhl BHYTPeHHEA mpuaMatndeckmil ciaoit (caoit I' ma ¢mr. 5). Takmm
o6pasoM MOKHO paspaboTaTh IIKaNy oONpe[eNeHHs TeMmepaTyp IO

5 P. B. Teiic, O. II. Hasinnn 129:



tremeHn passuTEA 3THX cioes. Monmdmranmeir Meroma ompeneneHus
maJe0TeMIePATyP OO0 CKEJICTHOH CTPYKType ABJSETCA MPEJIosKenHsi
raryre Hommonm (Dodd, 1964, 1966a) meTonm ompeneneHmss TeMueparyp
0o TeMOy pocra pakoBuUHH. Tak KaK KIAHBA HePIaMyTPOBOLO CIOA
paroBunst Mytilus californianus 06pas3yioTcsi TogWdHO (ITO, KCTaTH,
WO3B0JAET ONPEIEIATH BO3PACT MOJLIIOCKA), TO II0 CTEIEHHU BhIPAsKEHHUA
BTUX KINHBEB MOMKHO ONPENeNUTh CKOPOCTh HAPAIMUBAHHA PAKOBWHEL.
CkopocTh ;Ke PocTa, B CBOIO 09epefb, IPAMO HPOHOPIHOHAIBHA CPEf-
Hell' TeMImepaTrype cpefasl o0UTaHWA MOIIIOCKA.

ITo omenxre Hopmma, ompemenenmsa naxeoremmeparyp (oH m3yda:
mineitctonenoBbie gopmMel Hanndoprnu) mo creneTHOR CTPYKType Ham-
Gonee. HafeKHBL. ITO OOBACHAETCS TEM, YTO CTPYKTYypa PAKOBHUHEH
Gomee yCToiumBa B Ipoltecce Tuarenesa, geM ee XMMUYECKUA U MUHE-
panbublii cocras. IIpemMymecTBO YIOMAHYTEIX METO[0B i10 CpaBHe-
HHUI0 CO BCEMH OCTAJbHBIMU 3aKJIIYAETCA Takme B ux mpocrore. Oum
He - TpeGywoT cnenuansHoro oGopymoBanms. CTpyKTypa PaxoOBUHH
XOpOIIO BHAHA, JETKO YCTAHABJIMBAIOTCA BCE BO3MOMKHHIE ee Hapy-
MIeHUA.

Ornomenne aparoHuT/KaasbiuuT. Jloyemmranm (Lo-
wenstam, 1954 a, 0, B) Ha MaTepuaJie rIaBHEM 06pa30M aTAAHTHIECKHUX
M THXOOKEAHCKHUX JMTOPAJIbHBIX MOJUJIIOCKOB (B 9aCTHOCTH, M3YYalUCh
MUIA{H) YCTAHOBHUJ, 9TO COMEPIKAHUe aparCHUTAa B PAKOBMHAX 3aBUCHT
OT T eMOepaTypHl: NPH HOBHIIEHHM TEMIEPATyphl OTHOMEHHE aparo-
HUT/KanbiuT yBeaumunBaercd. OOHAKo, Kak [OKasax Jloyermraw,
cnoco6HOCTh pearmpoBaTh Ha KoJeOaHUS TeMmeparyphl M3MeHEeHUeM
OTHOLICHHNA aparoHUT/KaJbLUT Yy Pa3IHYHBIX OPTaHH3MOB BHIPAjKeHa
paznmano. Homn (Dodd, 1963, 1964, 1965, 1966a) mpomomkmia wHa-
gatoe JIOyeHIITAMOM H3yYEeHHE OTHOLIEHWA aparoHUT/KaJblUT B
parosurax mMuguii. [Ipu aToM cmocoGe BrisicHAETCA HE COOTHOIIEHHE
CTPYKTYPHBIX 3J€MEHTOB PAaKOBUHEI, 00P230BAHHBIX TeM WIH APYTHM
MOHEPAJioM, a PEeHTTeHOMETPUIECKH OMPeNeisIoTCs MPOUEHTHLE CO-
nepskanma manepanos. Hong (1963, 1966 a) nua onpemenenns cpefrme-
rof0BEIX 3HAYEHUH TeMmepaTyp obmTaHusa coBpeMenHoN Mumum {My-
tilus californianus) mpemiaraet cielylolee IMOUPUIECKOe YpaBHEHNe
T = 0,392% aparounra +6,1. Tax xax aparonmtT mpu AuareHese
MOKET OePeXOUuTh B KAJBLUT, TO OO0 HCKOOAEMOMY MaTepHaJdy dYacTo
HOJY9aI0OTCA 3aHM/KEHHEE 3HAYCHUsS TeMIepaTyp. ¥ CTaHOBIEHO, 4TO
HEKOTODHE 3YK3eMINIAPHl COBPEMEHHBIX MU HeTHOHMYHL [0 CBoei
muuepanorud. OdeBEAHO, TONOOHBIE DK3EMINIAPE MOTYT BCTpEYaThCs
¥ B MCKOIIAeMBIX acconmanusax. Bcee atm o6CTOATENHCTEA 3aCTABISIOT
C OCTOPOKHOCTHI0 OTHOCUTHCH K MAJe0TeMUePaTyPHEIM OIpeleeHmsiM
OO0 OTHOIIEHHIO APAaTOHMT/KaJIBIUT.

Haxonerr, 6oiio G5 HeBEPHO OKUAATDL, 9TO BCErfa M BCIOAY B XO-
JOIHHIX YCIOBHAX PAKOBHUHBI JOJ/KHBI OBITH KAJBIUTOBBIME, a B TEIl-
JBIX YCAOBUAX — HENPEMENHO aparoHHUTOBLIMI. Tax, ma cesepe
Oxotckoro mops (cesepuee 60° c. 11.) B XOJOZHEIX BOXAX KOCTATOYHO
OOBI9HBI APaTOHATOBEIE PAKOBUHBI ABYCTBODYATHIX MOJIIOCKOB (M a-
coma baltica L., Clinocardium californiense Deshayes, Venericardia sp.).
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M1, kak m Kennenw n ero coasrops (Kennedy et al., 1969), moxa--
raeM, 9TO FeHETHIECKHH KOHTDOJb MEHEPANBHOTO COCTABA PAKOBIH
IBYCTBOPOK sBJfieTCA TEPBUYHHIM ¥ OCHOBHEIM. UTO ne KacaeTcs
KOHTPONA Cpeisl (4 B TOM 9YHCJIE BO3NEHCTBHA TeMIepaTypH), TO OH
UMeeT BTOPOCTEIIEHHOE 3HAYEHWE M HPOABIAETCH JMIIb Y HEMHOTHX
BH/[OB, Yy KOTOPHX, CJIEI0BATENbHO, OTHONIEHHME APATOHMT/KANbIHT

mMeeT TeMOePaTYPHYIo (B COOTBETCTBEHHO AJNEOTEMIEPaTypHYI0) 3HA-
9AMOCTE.
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pacrTaeT ¢ TIOBHIIEHHEM TEeMOEpPATYypHl oGHUTaHHS OpPraHW3MOB.
T. C. Bepamn mw A. B. Xa6akoB paspaborajim mpocTod XUMHKO-aHa-
nmTHdeckui Meron ompenesnenma otrnomenma Ca/Mg nus ouenkm ma-
neotemneparyp. IHlonydennsie mMu mo pocTpaM BepXeMea0BhIX Genenr-
auToB Pycckoit mmardopmnl UmPPH makeoTeMmepaTryp B IEI0M
W3MeHAIOTCA TaK jKeé, KaK I M30TONHBE majdeoTemmeparypsl. Onnaxo
abCcoNoTHNE 3HAYEHHA IajJeoTeMOepaTyp, PacCIUTaHHHIX II0 MarHe-
3MaJbHOCTH, HA HECKOJLKO I'DAYyCOB BHIIE NANeOTEMIEPATYpP WO OT-
pomenmio O8/01°.

3. CooTHomeHnne Me Iy OTHEABHEIMA CAOSMHA PAKOBUH HEKOTOPBIX
ABYCTBOPOK M3MEHAETCA C TeMIepaTypoit, 9ro GHIJIO MCIOJH30BAHO
IOommom pas ompemeidenus mnajeoremueparyp. llameoremmepatypst
MOA{HO OIpEJeNATh TaKMe N0 OTHOIMEHWIO AaPAarOHUT/KAJLIUT: 3TO
OTHOIEAWe BO3pacrTaeT ¢ moBEmenmeM Temmeparyph (Jloyenmtas,
Honn).

4. 3HauNTeNBHO OCJOKHAETCA TMpPUMEHEHHEe BCeX IMepeduCcieHHbIX
B aHHON IJaBe METOAO0B, BO-IIEPBHIX, BCJIEACTBIE 3aBUCHMOCTU OLpeE-
HeJfieMbIX BeJmumi (HampmuMmep, KoHIeHTpandd Mg, comep:kanda apa-
TOHHUTA W T. I.) OPX KUBHY OPraHH3Ma He TOJBKO OT TeMOepaTyphl, HO
U OT MHOTEX APYTUX PaKTopos (PmioreHeTHIECKOro MOJMOKEHAA Opra-
HH3Ma, TeMIa pPOCTA CKeJNeTa, COJEeHOCTH BOAL OOWMTaHUs u T. 4. W
T. I.) M, BO-BTOPHX, B pe3yJbTaTe IacTo HaGNIOLaeMOro MCKayKeHusA
NEepPBUYHOTO 3HAYEHHA 3TUX BEJIHMYMH B TPOIECCE AHareHesa.



IF'nmaBa ceaxspMan

M30TOIHBIN COCTAB KUCJIOPOTA
CKEJIETHBIX KAPBEOHATOB
VICKOIAEMBIX MOJIJIOCKOB W MAJIEOTEMIIEPATYPHI

BBOJHBIE 3AMEYAHUA

. JHAYMTeABHAs YACTh HAKOIJIEHHEIX B HACTOAUIEe BpeMA ompeje-
Jenuil majeoTeMOepaTyp, KaK y Hac, Tak U 3a py6emoM, HoJNyuera mo
poctpaM Me3o3oickux GememmrmTmA. BEIGOp pocTpoB B KagecTse
0CHOBHOTO 006BeKTa MCciefnoBaHuA 00BACHAETCA, BO-IEPBHX, 0coleH-
HOCTAMU MX CTPYKTYPBI: KOMIOAKTHBHIM pPacCHOJIOKEHHEeM KPUCTAJJIOoB
KapGonaros, 06ecnednBaOMAM HEe3HATUTEJNLHYIO CKOPOCTH nuddy3um
W COXPAHHOCTH IIEPBHYHOTO H3OTOIHOIO COCTABA KHCJIOPONA B Tede-
HUe JJUTeJbHOT0 BPeMEHH H, BO-BTOPHIX, MAPOKAM IIPOCTPAHCTBEHHELIM
pacopocTpaHeHAEM POCTPOB MHOTMX BWIOB E POXOB, 9TO HO3BOJSAET
mojayd4aTh [0 HAM HMHTEpPECHEE [aHHBE A MmajeoreorpapuIecKmx
nocrpoeunii. IlosToMy Hacrosmas riaBa B OCHOBHOM IOCBAIMeHa Ge-
aemuntaM. llocae xpaTkux cBefleHuit 0 CTPOGHHHM POCTPOB, MX XMMH-
YECKOM M MEHEPaJBHOM COCTaBe, CONEPyKaHMA OPraHMYecKoro BeLoe-
CTBA M3JIaralTCA Pe3yJNbTaThl MocaoiHEIX ompenesnenmit 60 mo po-
crpaM OeNeMHHUTOB, IPHBOJATCS PACCUMTAHHbLIE 3HAYEHUA CE30HHEIX
maneoTeMIepaTyp, paccMaTPHBAeTCA HX COOTHOMIEHME CO CpegHero-
JMIOBRIME maleoTemmepaTypamum. Hpome Toro, B riaee coobmarnTcs
pe3yIbTaTH N3yIeHHA ce30MHbX mameneHnui §O'® B pakoRmHAX HEKO-
TOPHX HCKOOAEMEIX [IBYCTBOPYATHIX MOJIJIKCKOB M aMMOHHTOB.

POCTPBI BEJIEMHMTOB

OGmue cpegenmsi 0 pocrpax GeneMEMTOB

PocTpnl ABIAWTCA 9acThi0 CKEJIETHHX OCTATKOB OEIEeMHUTOB,—
HeOoOKTaiHO PACHPOCTPAHEHHKX B ME3030€ TOJOBOHOTHX MOIIIKCKOB.
B mapome pocTpE Ha3hHBAXT «UepPTOBHIMEH masibuaMu». Ilpyrme wactm
ckeieTa 6eseMBUTOB (PParMOKOH U NPOOCTPAKYM) COXPAHAIOTCA B HCKO-
maeMoOM COCTOAHHMHA Kpaiine pemko.

Hoppobusie cBegeHns 0 CTPOEHMA W BEMIECTBEHHOM COCTaBe PO-
CTPOB MO{HO HAWTH B HeIaBHO ONYyOJINMKOBAHHBIX MOHOIpaduAX
T'. K. Ka6anosa (1967) u M. II. Haiiquna (1969).

HexoTtopse ocofemnmocTm CTpPOEeHHUHA P o-
¢TpoB. OgHoit W3 caMEIX 3aMedaTeJbHHIX O0COGEHHOCTEH CTPOeHNA
POCTPOB GeIeMHHATOB ABJIAETCA YepefOoBaHME CIOEB pasaWIHOH OKpa-
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@ nr. 29. CpaBHeHNe NMOMEPEYHEIX CeYeHNii CTBOIa JepeBa M pocTpa GelreMHHTa

1 — OoOepedHHK CTBOJIA HepeBa, yMeHbmeHo (Glock, Agerter, 1963, gmr. 2); 2 — ceuenne

pocrpa OeJieMHAUTa, DIpPUHANJIEHKALIETo poay Belemnellocamax (OpOMHaA CTOPOHA BHU3Y),YBeJ. 3
(Ha#gzr, 1969, pme. 13)



CKH ¥ TOJIIAHHE, 9TO XOPOIIO BEIHO Ha HPOXOJBHHX W NOIEPEIHHIX
cesennax poctpoB (pur. 29, 30). Eme Lmrrens (Zittel, 1881 —1885)
3aMeTmJ, 9TO UepefOBAHUE CJI0eB 00YCIOBIEHO Da3BHTHEM DOCTPOB.
dtu ciaou [[urTens cpaBHWI ¢ TOMUIHBIMU KOJBIAMH JeDeBbEB W Ha-
3Bal WX INHAAMU HapacTaumay. [eficTBuTenbmo, momepednoe cede-
HUEe pOCTpa 0YeHbL HANOMHHAET IONepPeYHMK cTBoJja mepeBa (¢ur. 29).

Pagmanbueie «iyau», KOTOPbIe BUAHEI HA ONEPEIHEIX CEYCHUAX PO-
CTPOB, IPEACTABIAIT ¥ POCTPOB MOJTHON COXPAHHOCTHA He eQUHBIE KPH-
CTAJIIIB, TPOXOAMEE OT ANMKAJBLHON IHHAE K IMOBEPXHOCTH POCTPa
B3DOCJAOH CTAWMA PA3BHTHA, & COCTOAT M3 MEIKUX TaOIMTIaTHX KpPH-
CTaJ0B, YAJMHEHHHE OCH KOTODHIX DPACIOJOMKEHH IO Pagmycy po-
crpa. TabauTaaThie KPHCTAJJB CBETIOT0 MPO3PAYHOr0 KAaJBLIUTA 06-
Pa3yIOT CHOCYKHA WHPHHON B CPEIHEM HECKOJBKO MECATHIX MOoJeH Mul-

® n r. 30. IIpogonkHoe ceUYeHNMEe HUPHANLBEOJNIAPHOII wacTm pocTpa Neohibolites minimus
(Miller); dororpadna, NOTyyeHHAA ¢ NOMOMLI0 CKAHMDYIOMIETO SJIEKTPOHHOr0 MMKPOCKONa,
yBea. 1000. Ilo Cnary (Spaeth, 1971, Ta6n. 3, dur. 1)

a — TpUaMaTUyecKuil ci1oil cTeHKM parMokoHa, 6 — NepIaMYTPORBIN CIIoM CTeHKM dparmoKo-
Ha, 6 U 2 — CJIOU BeliecTsa pocTpa

® ur. 31. Yepenopaune laminge pellu-
cidae n laminae abscurae pocrpa Neo-
hibolites minimus (Miller);pororpadpnsa,
NONYy4YeHHafi ¢ IIOMOIILK) CKAHAPYIOMETO
9J1eKTPOHHOr0 MHKpOckoma, ysea. 1300. Ilo
Cnary u ap. (Spaeth et al., 1971, ¢ur. 12)

-~
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anmetpa, peako 1—2 mm. ITH OTHOCHTENBHO IIHPOKWE HOIOCOYKH,
kotoprie Mpoamep-llltonn (Miiller-Stoll, 1936) wnaspan laminae
pellucidae, gepegyioTesa co 3maumTedbHO 00J€€ TOHKMMU CJIOEYKAMU,
06pa30BaHHBIMA MOYTH HENPO3PAYHEIM BEIMECTBOM, COCTOAIMAM N3
amopHoro KapboHaTa W MeAbYAMIINX 3ePEeH KaJbIUTA, JUIIEHHBIX
Kako#-1u6o opuentuporku (laminae obscurae, mo Moamnep-llronay).
Tarum 06pasoM pPocTp HMpeCTABIAET YePeNOBaAHHE OTHOCHTEABHO TOJ-
cThix croedroB kpucTaiios CaCOg v TOHEHBKUMX CI0EYKOB, KOTOPHE,
10 BCeH BHUIMMOCTH, IPH KUSHE KUBOTHOTO Obuim oforammeHs opra-
uugecknM BemectBoM (Pur. 31). IlogoGHoe wepegoBanme, HECOMHEEHHO
CBHAETENBCTBYET 0 KAKAX-TO HePUOSUICCKAX H3MEHEHHUAX B QYHKI[HO-
HUPOBAHUN MAHTHH.

WcknoguTenbHBE HHTEPEC MPENCTABIAIT CBEAGHUA O CTPOCHHU
poctpa aasGeroro Neohibolites minimus, moxydennsie Coatom (Spa-
eth, 1971) ¢ moMOmMB0 CKAHMPYIOMETO 3JIEKTPOHHOTO MHKPOCKOLIA:
pocTp He OBLIT MACCHBHEIM, 8 COCTOAN U3 TOHYAMIMUX OIACTUHOK, OBLI
MOPUCTHIM W B IEIOM 110 CBOEMY CTDOEHNI0O HANMOMHUIAJN CENMOH Kapa-
KaTHIEL.

Munepaabruunid cocTaB pocTpo B. llpocrorp miau-
¢0B POCTPOB IOPCKUX M MEJNOBHX OEJeMHHTOB IOKA3BBAaeT, 9T0 OHM
CJIOKEHB KATbIHUTOM. JT0 HOATBEP:KIAETCA JAHHBIMHU PEHTTeHOCTPYK-
TYPHOTO aHAJN3a, 4 TAKKEe TePMHUIECKOr0 W CHEKTPATLHOrO (B MHppa-
KpacHoM nuamasone) aHammsob (Bepmmm, XabGaxom, 19666, 19706):
Derrep (Vetter, 1968) momsepr peHTTeHOCTPYKTYPHOMY WH3YICHUIO
pocTpHl MenoBhX Gememumtor (ambGeroro Neohibolites minimus, raM-
DaHCKUX W MaacTpuxTckmx Actinocamaz, Gonioteuthis, Belemnitella,
Belemnella), a Tarxe pocrp cpemueopckoro Megateuthis giganteus.
CaCOg Bcex pocTpPOB mpeacTaBlieH KAdbIIATOM. B OCHOBHOM M3ydaJINCh
ToHKHe miacTuHiry (Toxmuuoi ot 0,1 no 1 ma), opEeHTHPOBAHHEIE JH-
60 momepex, ambo Bmoab ocm poctpa. Msywanmesr Tamike oTHenbHEIE
kpucrasias sesangmaoi 0,3 X 0,6 mau U mopomoK KaablHTa BEmECTBa
poctpos. OKasamocs, 9T0O KPYOHEE ¢MOHOKDPHCTAILIEY, HalaiomaeMble
MaKPOCKONMYECKH W OO MHKPOCKOIOM B TOHKHX IInudax, KOTOpHEe
0GHI9HO IPUHUMAIOT 34 Pe3yabTaT o0mel KPUCTANIU3ANUE, B JeicTBa-
TeNBHOCTHA COCTONMT M3 OTHENBHEIX OYeHb MEJIKUX YJYacTKoOB, obianaro-
IM7AX PasInIHol OPHEHTHPOBKOH oceil Kpucrammuros. Hpome Toro
6ELIO YCTAHOBJIEHO, UTO BeIMIMHA U OPUEHTHPOBKA OTAENBHEIX KpH-
CTQINTOB ¢MOHOKPHUCTAJLJIOBY 3aBHCAT OT BMIOBOH W POXOBOM Ipu-
HAMJIC/KHOCTA POCTPOB W PAasiWYHBEL B Ipefe; aX pPasjiudHbIX YIaCTHOB
OIHOTO M TOL'O ke dK3eMiiapa. Yacro Habaogaemoe aubo moIIoe, JH-
60 "TacTHYHOe WNCYe3HOBEHUE CJI0eB HApPACTaHUA DPOCTPOB 0OBACHAIT
nuaregerndeckumu uaMmeHeHmam: (Miiller-Stoll, 1936) wunm mepe-
kpucramrusanueit (Voigt, 1964). Opnaxo npusegennsie BLllle Hablaimo-
IeHHS CBHIOETEJBCTBYIOT O COXPaHEHHH MePBHYHLIX ocobeHHOCTEd
CTPYKTYDPH pocTtpoB. IlpaBna, peHTTeHOCTPYKTYpPHEE HUCCIeI0BAHUA
He MOTyT 00DBsacHUTEL m3BecTHOTO eme Mionnep-llltonny sBiaenus mpo-
HE3LHBAHUA JUHEN Hapacranua (laminae obscurae) giwBHEEIME KpH-
craanamm Kainpnmra. Ilo Xeamcy (Helms, 1970), GememHHTOBLIE
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pocTpH oGpa3oBaHH NepBATHEM KaabiaToM, Cilosxenwe pOCTPOB I0p-
CKMX UM MeJOBHIX OEJIeMHHTOB NEPBUYHHIM KaJbIHTOM PEHTIEHO-
CKONMYIEeCKH moATBep:kmaercsa u gpyrmmu asropamm (Fabricius et al.,
1970 a, 6; Jordan, Stahl, 1970; Tan et al., 1970).

HNrak, pesyabTaThl pANa HCCIENOBAHMMA CBUIETENBCTBYIOT O CJI0O-
FKeHMH POCTPOB IOPCKUX H MeJOBHIX GeJleMHHTOB KaJbLMTOM. B cBere
9THUX Pe3yJbTATOB HECOMHEHHHIA HMHTEepeC NPefCTAaBIAET CoobmeHue
K. M. CynramoBa n ero kojiaer (1968) o Halmumm aparoHHTAa B OJHOM
pocTpe BepPXHEMEJIOBOTO 0OeJEeMHHTa, a TakyKe IMPeqCcTaBIeHM S
. C. Bapcroga (1970) u Coara (Spaeth, 1971), ocHoBaHHEEe Ha JaH-
HBIX 3JIeKTPOHHOMHKPOCKONMIECKOTO M3YYCHHA POCTPOB HIKHEMEO-
BHX OEIeMHHTOB, O BO3MOKHO [EPBUYHON aparoEMTOBOM IpHpOIe
atux poctpoB. Poctprl Goiee npeBHEX mpencTaBHTeNell oTpsajga aubo
aparonuToBnle (aBcrpoTeiitmc, Kaltenegger, 1967), nubo, mHanomobue
riagJuycoB COBPEMEHHHIX KaJIbMapoB, CYMECTBEHHO CJOMKEHH Opra-
HHYeCKHM MaTepumaioM (XxuTHHoTeyTHmH, Miiller-Stoll, 1936).

XuMumaecKuHd cocTaB pocTpoBs. HKapbomar po-
CTPOB BCerjga Coep#KuT MarHuil u cTpounuit. B ta6a. 19 u na ¢ur. 32
MPUBEIEHE Pe3yIbTATH COEKTPAJbHOTO aHAIW3a POCTPOB BepPXHEMe-
aoBuix GememunrtoB. Cojep:kaHdme Sr B pocTpax [JOCTaTOYHO YCTOH-
quBo, 06maH0 maMmensasach or 0,10 mo 0,15—0,20 Bec.% . Bo sMemailo«
mMMX OTIOMeHHAX crpoHmua Beerga MeHbme: 0,05 Bec.% ® MeHbine,
penxko mo 0,08—0,10 Bec. % . HoEneHTpamus Marausa B pocTpax B cped;:
HeM pasHa npmMepro 0,2 Bec.%, HO MokeT GHITH HeCKOJBKO MeHBINE
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® nr. 32. Cogep:kanne CTPOHIAA, MATHNA, ’Keje3a M Mapranina B POCTpax BCPXHeMel OBRIX
6e1eMHUTOB M BO BMEMAIOMMNX NOPORAX

1 — jKeje3o, 2 — Maprasen, 3 — Margmii, 4 — CTPOHUWMIA; 4YepHHII 3HaAK — pocTp, Oenwit
3HaK — DIopoXa, YepHo-0enbiif 3HaK — paBHble KOHLIEHTPALMN dJleMeHTa B POCTpPe U B Oopode}
nudpu 1—24 — HOMepa npob TabGa. 19
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Tabamma 19

PeayasTaThl CIEKTPAIBHOTO AHAIM3a (B Bec, %) pocTpon BEPXHEMETOBLIX Génenmmon n li!iiemawmnx nopof

mf-{.a:iz ﬂ‘f—;’ﬁaaua ﬁ?;ﬁ;\;gm MecronaxosKuenie Boapact Sr Mg Tc Mn Si
1 51101 | Neohibolites sp. r. Cemnbyxpa (Kpoim) Cemomant 0,05 | 0,2 | 0,15 | 0,04 3
[ecuannk uapecTKOBHCTLI 0,00 10,2 |0,6 0,025 | 5
2 5523 Neohibclites sp. Harectan » 0,15 10,3 [0,05 [0 0,05
Mepresip ramHECTEIIT 0,05 10,3 |0,5 0,1 5
3 6329-3 | Nechibolites ultimus c. Heannexa (Upan-®dpari- » 0,1 0,2 | 0,00 |0,05 0,05
W3BecTIAR CHIBHO mecHaneTsii | KoBckas 06ir.) 0,005| 0,2 | 0,2 0,06 5
A 7009-6 | Nechibolites ullimus r. Ceanbyxpa (Kpoim) » 0,1 0,2 |0,03 10,003| 5
Meprean 0,05 (0,2 |0,5 0,05 5
5 5322 Actinocamaz fragilis A. Otonnanumonka (Ca-| Typon | 0,1 0,4 [0,001 0,002} 5
Mes cmibHO IecuaBHCTLIH paToBcKasm 0GJI.) 0,1 0,1 | 0,15 | 0,06 5
6 002 Belemnellocamax mammillatus | 10, Msenus HKamman | 0,15 | 0,2 | 0,001 0',003 0,5
W3BecTHAK [eTPHTOBLII 0,015/ 0,14 | 0,08 |0,05 0,5
7 7/2 Belemnitella mucronata BopoimmoBorpagckas » 0,15 | 0,1 | 0,001 ? 0,15
Mepreas o6 0,08 | 0,08 0,08 |0,01 1,0
8 5400-16 | Belemnitella langei p. Yrea (3anagno-Kaszax- » 0,2 10,2 [0,08 |0,002]| 0,01
\ Mucauit Me cTaHcKad 06i.) 0,08 |0,4 |0,45 [0,04 [ 0,01
ITncauit men 0,1 0,1 10,15 | 0,05 0,02
9 831 Belemnitella mucronata ¢. Menauxyp (Bopommu- » 0,4 0,2 |0,00 — | 0,5
KpemnesemucTeiit Mepresn aoBorpafckas 06i.) 0,05 (0,14 0,2 0,003 | 10
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Ta6nnua 19 (upomomskerie)

‘

3;[:;1:.{?32 OﬁIJ)ﬁzaua ]i?gggg{am‘ Mec'ronaxomneuluc Bospacr |©  Sr Mg Fe Mn Si
10 8311 Belemnitella mucronata c. Memunkyp (Bopown-| Kamnan | 0,4 0,1 | 0,005 | 0,001 |8
KpemmeseMIcTLIL MePrenh mosrpasickas 00..) 0,05 | 0,1 0,2 0,002 | 7
KpemnesemicTolit Mepreab 0,056 | 0,2 10,3 0,003 | 5
KpemueseMuCTHIH 'Mepreln 0,05 | 0,2 10,3 0,003 | 5
1 817 Belemnitella sp. ¢. Himskuee (Bopourinaoso- » 0,1 0,2 | 0,001 | 0,001 | 0,02
Meprean rpajickas 06ar.) 0,06 | 0,4 (0,45 [0,00 |5
12 4/385 | Belemnitella sp. p. 9mba (AKTOOHHCKAA » 0,2 0,2 | 0,005 | 0,001 | 0,008
MepreJs 06u.) 0,03 | 0,4 |04 0,06 |5
13 108A Belemnitella cf. rotunda Jlarectan Maac- | 0,45 | 0,3 [ 0,05 (0,001 |2
Belemnitella cf. rotunda TPUXT | 0.4 0,1 | 0,002 (0,000 |5
Mepreis 0,05 [ 0,2 10,45 | 0,04 |5
Mepreas 6,06 | 0,2 10,3 0,06 |10
14 103A Belemnitella rotunda Jlarecran To e | 0,1 0,1 | 0,001 | 0,001 |1
Meprein 0,05 0,3 10,2 0,00 |4
15 103A-1 | Belemnitella rotunda llarectan » 0,1 0,3 | 0,002 (0,001 |2
Meprean 0,65 { 0,2 10,45 | 0,04 |3
16 6208 DeseMuut Amspocnepxa ([lonernkas » 0,2 0,2 10,08 {0,004 (1,5
[TecuanpeTolil Me o6x.) 0,015 0,5 (1,0 0,003 (10
17 987 BeleMiea ¢. Morpuua (Cymcras » 0,15 0,2 ? 0,001 | 0,007
lwewiii Mea 06.) 014 | o041 0,08 |0,015]0,1
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Tabanma 19 (oRouwanme)

gi[{{aw oﬁpﬁbaua L'Iileéxgg;;m Mecromnaxonigenuc Boapacr Sr Mg Fe Mn Si
18 145 Belemnella lanceolata Xpanrnek (CapatoBckas| Maac- | 0,1 0,2 |0,000 (0,00 |]O,01
Mucunit mes 06.) TPEXT 005 |0,2 | 0,05 |{0,03 |0,05
19 145 Belemnella lanceolata XpaneacK (CapatoBexras| To ke | 0,1 0,1 | 0,001 | 0,001 | 1,0
Hmcumii Mex 06i1.) 0,06 |0,2 |0,02 {0,083 |0,05
20 741 Belemnella lanceolata Banxa Komonmanka (Bo- » 0,15 | 0,2 | 0,002 ? 0,01
Belemnella lanceolata poImMIOBOrpafcKasn 06ir.) 0,15 | 0,2 {0,03 ? |01
Ilecuanuk 0,03 {0,1 |0,8 0,001 | 6
21 57 Belemnella lanceolata r. Bemukow (Kpnim) » 0,1 0,2 | 0,001 ? 0,1
Mepreanb 0,05 |0,08|0,1 0,002 | 5
22 6209-2a | Belemnella cf. lanceolata moc. Yenesxka (Bopowrm- » 0,1 0,3 | 0,03 |0,002)0,1
KpemHesemucTriil Meprean JoBorpasckas 06i.) 0,015({0,08 0,5 0,002 | 7
23 5535 Belemnitella sp. Harecran » 0,15 | 0,2 | 0,002 | 0,002 | 0,05
N3BecTHAK KpHCTATARYSCKIIL 0,05 | 1,0 | 0,5 0,07 | 1,7
24 5533 Belemnitella sp. Harecran » 0,45 (0,2 | 0,04 | 0,001 0,03
. Mepreas 0,056 (0,2 |0,2 0,05 | 0,015
MepreJb 0,05 {0,2 {0,08 [0,02 |1,5

TIpmMeuaHUC AHAIU3L BHITIOJHCHK B CIICKTPaibHON naGopatopuu BCETEM.




(mo 0,40%) nam 6oapme (mo 0,30%). BMemaromue mopofsl cogepsxar
or 0,10 (peaxo mempme) mo 0,2—0,3% (m Goabme). Comepswanme Mg
OOBITHO BEHINIe B POCTpaX, 4eM B mopoje, HO MOryT OHITEH m ofpaTHHE
COOTHOINEHW A, 4 TaKye paBHEE KOHOEHTPAIMH TOr0 dJIeMeHTa W BO
BMeIMAOMINX OTIOKeHNAX.

Bo Bcex poctpax copmep;karcs HesHAYATEJNbHEIE KoamgecTBa (06bId-
HO THICAYHBE M COThie BECOBHIX IPOIEHTOB) AJIMUEMs, MapTaHIA,
Kejesza. Hak mpasmiio, BMemmalomue MOPOAH XapaKTepU3YKOTCA 3a-
MeTHO GOJNBHOIMMF KOHIEHTPauUAMK jKellesda, deM pocTtphl. Bo Bcex
pocrpax mpucyrersyer ot 0,01 mo 0,3 Bec.% wuarpma. Bcerna cogep-
smutTca KpemHEMA. OObYHO €ro Colep;KaHHe HEeBeIUKO, ITO COOTBET-
CTBYeT TNPUMKH3HeHHHIM KoHIeHTpamusaMm. B csogke A. II. Bunorpa-
noBa (1944) orMedaerca KpeMHeseM B CKeJeTHHX 06pasoBaHUAX CO-
BPeMEHHHIX ToJIOBOHOrUX. B psAme pocTpoB, oTINYal0mMuUXCcsa 60IBIINM
HepacTBOPUMEIM OCTaTKoOM, KoHmeHTpamuu Si mpesommant 1%. 3ro
CBA3aHO ¢ 3arpsA3HeHWeM BeMecTBA POCTPa BMemawpmel NIOPONOi,
a Takke pasBATHEM IMPOIECCOB OKPEMHEHHS. 3apernCTPUPOBAHBI
OYeHb HE3HAYWTEJbHbIe KOHIEHTPAIUU W PANA IPYTUX 3JIeMeHTOB
(Bepamu, XaGaxos, 1968a; Haiinun, 1969).

OpranmumgecKoe BemecTBO pocrtTpoB. Hegasuo
B pocTpaX IOPCKUX W MeJOBHX GeleMHHTOB GhUIO OOHApYIKeHO opra-
Huueckoe BemecrBo (JIposmosa, 1969; IposmoBa m gmp., 1973).
pocTpax GeJIeMHUTOB COHEPIKATCA PasHble KOJHYeCTBa U HaGop aMUHO-
KUCJIOT, 9T0, 0YEBH/HO, CBA3aHO ¢ YCIOBAAMA 3aX0POHEHUH M IPOIEC-
caMm guareHesa. VI3 HEeKOTOPHIX POCTPOB OHLIO BEeJEeHO opraHHYe-
CKOe BeHIecTBO THIa KeporeHa. OGHapy’keHHOe OpPTraEWIecKoe Bemle-
CTBO IpefCTaBlideT MPONYKT M3MeHeHUd GelKoBoH QpaKmmm cKelera
RUBOTHOTO. IlpucyTeTBHE OpPraHMYECKOTO BeIlecTBa B POCTPaxX CBU-
eTeIbCTBYET O MOCTATOYHO OJIATONPHATHHX YCIOBHAX COXPAHHOCTH
BO BMeMAWMMUX IOPOJaX.

OnmepBoHavYyaabHOM MHHEepPalXbHOM COCTaBe
poctpo B. Kak 6510 noKasaHo paHee, POCTPH IOPCKUX U MeJOBLIX
0eIeMHUTOB cJOAeHb KajbmmrToM. OXHAKO Hajyke NaHHBE O COXPaH-
HOCTH NEPBHYHOM CTPYKTYPH POCTPOB He SBJISKTCA OIHO3HATHEIM
NOKA3aTeJBCTBOM IIeDPBUYHON MHHepajbHO#! (gopMe rapOomata. Ba-
reper (Bathurst, 19646) orMedaer cOXPaHHOCTH NePBUYHOHE CTPYKTYPDL
CTEHOK PaKOBHHBE MOJJIOCKOB IIPDH HHBEPCUH APaTOHATA B KAJBIHUT.

[Ipr ompefedeHHEX YCIOBHAX O NMepPBOHAYAJBHOW MHHEPaJbHOMN
dopMe CcKeJeTHHX KapGOHATOB MOKHO HONYYIATH MHPOPMALUI Io
COJepIKaHHI0 B HUX PACCESHHBIX 3JIEeMEHTOB — IIPEIRIe BCEro CTPOH-
uug 1 Maramd. HoHmeHTpamumu 3THX 3JEMEHTOB OTUETIUBO KOPPeIu-
PyW0TCA ¢ MUHepalbHOo#t Popmoit kKapGorata (em. raasy III). Tlo mam-
uniM Kanpma m ero coasropoB (Kulp et al., 1952), Sr otHocuTenABHO
MHOTO B TeX HCKoImaeMHIX (opMax, COBpeMeHHBIe HPENCTABATEIN KO-
TOPHX 06IafaloT aparOHUTOBHMHU CKeleTaM¥u. Kciam HaGmogaeMele
KOHOEHTPAlHA CTPOHIUA B HCKOIAeMOM OPraHOTEHHOM KaJbIHUTEe BHIUIES
00BI9HOTO [NIA 3TOTO MHMHEpaja, TO 3TO MOKeT CBHAETeIhCTBOBATH O
mepBOHAYAJBHO apaTOHUTOBOM Ipupoje cKeleTHOTo KapOboHata. MerHo
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mojo6HEIM o6pasom TpaktyoT K. M. CyarasoB m C. A. Vcaes (1968)
Pe3yJIbTaTH OPOBENEHHOTO HMMH PEHTTeHOMETPHIECKOTO0 W3yIeHHA
HCKONIaeMHX (anmIePOHCKHX) ABYCTBOPOK Aseplaitmxana. PaxoBuHE
CIOKeHRE KaJbUUTOM, HO COJepyaHWe CTPOHINA IpPEeBHINAEeT KOH-
NeHTPAOUM MATHWA W He COOTBETCTBYET KOHIEHTPANHAM, XapakTep-
HHM [JIfl 9ACTO KaJIbOMTOBHX PAKOBHH. JTO AaeT OCHOBaHHE MPEANo-
JIaTaTh, UTO OPH JKESHE MOJIIIOCKA MX PaKOBHHH ORJIM CMEUIAHHOTO
KaJlb[UT-aParOAMTOBOTO COCTABA.

Ilpu mcronroBamm mony4aeMHX 3HAYeHHU KoHNeHTpammii Mg m
Sr Heo6xogmMo EMeTH B BHAY, UTO BO3MOFKHEI IPOLECCHl KaK BHIHOCA,
TaK M OPUBHOCA JTUX JIEMEHTOB B CKeJeTHHe KapOOHATHI, ocyime-
CTBIAEMEIe C PA3IUIHBIM TEMIOM W WHTeHCHBHOCTBHIO HA PA3IMIHEIX
cragEAX (GOPMMPOBAHMA W [WAareHe3a CKeJeTHHX KapOoHATOB.

CrpoHnu# 0o cpaBHEHHI0 ¢ MarHHeM (oJee YCTOMYHB B Ipolecce
ImareHe3a. JTH pasid4ud, OO-BUAMMOMY, HAYAHAIOTCA eNe B Xofe
MeraGoangeckux mponeccoB B oprammame (Keith, Weber, 1965). Ecrs
JaHHbe 0 CTADUIBLHOM 1 He3aBHCMMOM OT KOHIEHTPAaNui Bo BMeMAIo-
DX DOPONaX COMePIKAHAHM CTPOHIHA B PAaKOBHHAX MCKOHAEMEIX MOJ-
nockoB (Cysnanbckuii, 1964). OgeBnnuo, Gonee o6LaHA YTPaTa CTPOE-
uua npm puarenese (Siegel, 1960; Stehli, Hower, 1961 w MuormEe NpPY-
rue paboter). Ho ormeuaeTcsa tarske n oboramenme Kap6oHaTOB CTPOH-
nueM B mpomecce gmaremesa (Turekian, Armstrong, 1961; Pilkey,
Goodell, 1964). Ilo pmamamm Typexmana m ApMcTpoHTa, COmep/KaHHE
CTPOHUUA (M MAaTHHA) BO3PAacTaeT B CKEJETHHX OCTATKaX HEKOTODHIX
MmenoBeix uckomaemux CIIA B pesyisrare amcopOumm Sr Ha mOBepX-
HOCTM AaparOHUTOBHIX PAKOBAH. BepOSTHOCTH TaKoro Ipollecca He
uckaouaerca 0. II. 3axapossm m B. O. Xynonoskxkmuem (1969),
KOTOpHE YCTAHOBWJIM Y TOJIOBOHOTHX MOJUIIOCKOB Tpmaca CubGupm He-
CKOJbK0 60Jiee BHICOKHE KOHI[EHTPAI[NA CTPOANUA B HAPYIKHEIX JacTAX
PaKOBUH O ¢cPaBHEHHIO ¢ meperopoakamu. I'ammam m Hpaitc (Hallam,
Price, 1966) o6bacuaor monydernbie TypexkmaHoM W ApPMCTPOHTOM
IOaHHbIE TeM, 9TO WCcCJeloBamHEE NMH PAKOBHHH OPOMCXOIAT H3 Kap<
60HATHHIX KOHKpemui !, cjefoBaTe]bHO, TECHEI KOHTAKT C A3BECTKO-
BHIMH pacTBopamu obGecmeumsi oGMeH.

Boiee BBICOKYIO cTemeHb MOABMKHOCTH MATHHA [0 CPABHEHHID €O
CTPOHIIMEM OTMedaloT MHOTHe wuccaefgoBaTennm (Chave, 1954, 1964;
Krinsley, 1960; Curtis, Krinsley, 1965; Lowenstam, 1961; Glasser
et al., 1962; Dodd, 1967; Weber, Raup, 1968 u Mmuorue gpyrue pabo-
te1). Yem BHIIe mepsudHoe comepskanne Mg B xapGonare, 1eM OpicTpee
9TOT 9JIEMEHT BEHIHOCHTCHA W3 PemeTKW KapOoHaTa; YeM BHINIE IepBWI-
Hafg MAarHe3HaJbHOCTH CKeJeTHHX KapGoHaToB, TeM OpICTpee OHH Dpas-
pymawTcs. HusKoMarHeswaJdbHBE KaJbIUTH OOHIYHO COXDPAHMITCHA
BHAYNTE]bHO JIy4Ylle, YeM BHCOKOMATHe3HAJbHbIe KAJIBIUTH. ¥Ke
Ha MOPCKOM [[HEe MO’KeT HA4aThCA NPOIEecC PacTBOPeHHS BHICOKOMATr-
HesmaabHBIX KapGouatoB (Chave, 1964; Chave et al., 1962).

He Bce eme [0 KOHIIA PACKPHITO B CJIOKHEIX IPOLeccaXx M3MeHeHH A
MeTtacTabuabAbx KapGomaToB. B moclienHee BpeMsa moABHINCH [aH-
Hble, HECKOIbKO II0 HWHOMY OCBeMAIOIIEe POJb MAarHAS B ITHX IPO-
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meccax. B mpecHo# Boje MarHEmii OHICTPO BEIHOCMTCH W3 KpHCTAIId-
JeCKUX pelleToK Ranbpmamra @ aparomura. Ho B Mopckoil Boge, ecin
Mg agcopbupyerca Ha NOBEPXHOCTA KPACTAJJIOB aPATOHUTA W BHICOKO-
MAaTHEe3HANBHOTO KAJbIHUTA, PE3KO MOBHIMAETCH MX CTAOWIBHOCTDH
(Berner, 1966a,6; Bischoff, 1968; Bischoff, Fyfe, 1968; Weber, 1969).
Tognmo Tax ke mepeKpHCTANIH3ANUA MeTACTAOMIBHBIX KapOOHATOB
B MODCKO BojJie clieprKABaeTca o0pa3oBanneM 3aMUTHON OpTraHMIecKoR
IWIeHKY Ha MuHepadbabnx 3epHax (Chave, 1965).

Bénpmas moasuKHOCTh MAaTHEA [0 CPABHEHHUIO CO CTPOHIUMEM 005-
ACHAETCA MEHBIUMMHA pasMepaMd KatmoHa Mg Io cpaBHEHHIO ¢ KaTHO-
HOM Sr. 9T0 H03BOJAET MOMOUTA K OIPElENeHNI0 YCTOHIMBOCTH KpPH-
CTaNINIecKoll pemeTkm KapGoHaTta. BBHICKAa3HBAIOTCA NIpeCTABIEHHA
0 TOM, 9T0 IpPH MEPeMeleHAAX TAaKoro He0oNbIoro KaTmoHa Kak Mg
KACIODONHEIA KOCTAK KaJBHHTOBOM PEIIeTKH OCTAeTCH HEM3MEHHLIM,;
eciH jKe NOKAasaHo NepeJBH}eHMe KPYIHOTO KaTWOHA Sr, TO 3T0 MO-
7KeT CBHIETeJIhCTBOBATh 0 Hapymenuu crabmibHocTm pemerkm (Glas-
ser et al., 1962; Lowenstam, 1961; Curtis, Krinsley, 1965).

Koumneurpanun Sr m Mg m mX cooTHOIleAuWe B DOCTPax BepXHe-
MeJIOBEIX GejIeMHHTOB COOTBETCTBYIOT HH3KOMAarHe3MaJbHOMY Kailb-
naty. HoHmenrpamau B mpouecce gumareHe3a WM3MeHEHH B CTOPOHY HX
HEeKOTOPOTO yMeHbmeHnA. BriHoc Marmmsa O Gojee 3HAYMTEJIBHBIM
[0 CPaBHEHWIO C MOTepAMH cTPoHUuA (cM. Tarke raasy III).

ITo-BuguMoMy, KapTHHA OTIMYNSA IePBOHAYAJIbHHIX KOHIEHTPalui
MarHusA W CTPOHOWs OT HEIHe HAONIONAeMEIX B PocTpax JoJI3KHA Ha-
moMuHATh ycTaHoBiaenmsie Jlepmamom (Lerman, 1965,) pasauuus B
comepskanun (B Mo0J.%) 9THX ABYX DIEMEHTOB B KaJbluTe COBpe-
MEHHHIX M HCKomaeMerx ycrpmm (taba. 20).

Ta6amma 20

Cogepmxanne SrC0; m MgCOs B coBpeMeHHBIX H BepXHEeMeIOBBIX YCTPHIIaX.
Ilo Jlepmany (Lerman, 1965a)

VYeTpuoa 1 ee BO3pact SrCO, MgCO,
Cospemennan Crassostrea virginica 0,08—0,09 1,1—1,6
BepxneienoBag Ezogyra cancellata 0,04—0,13 0,5—1,5

B rawoii-1o Mepe o MmHepalbHOH (opMe CKeleTHHX KapGoHATOB
WCKOTIaeMBIX OPTaHW3MOB MOQJKHO CYIUTh IO MHHEPAJbHOMY COCTABY
CKeJIeTOB COBDeMeHHHIX NIpeAcTaBUTeNed TeX jke rpynu. Hampumep,
HCKoIaeMble HIIOKO}KMe HM Opaxmomofbl o0aafaim KalbIATOBHIMA
cKeJeTaMy, Kak W COBPEeMeHHBle OPEJCTABUTENM 3ITHX ABYX THUIOB.
Onnaxo mono6HEH YHEPOPMHECTCKMI MOAXOM, OYeBHIHO, MOAT IPH-
BeCTM M K HeBepPHHIM 3aKIIYeHHAM. DBIOJHe BO3MOJKHO, YTO MUHE-
PaABHEII cOCTaB COBPEMEeHHHX H MCKOIAeMBIX NpelcTaBHUTeNell ogHOM
U To#l Aie IPYOUB 6GeCTIO3BOHOYHBIX M{HBOTHHIX MOT OBIThH PA3JIMIHBIM.
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Taxr, HanpumMep, HOABAIACH CBEJEHHA O HAIMYWH aParOHHTAa B PaKo-
BUHAX HEKOTOPHX Hajiieodofickmx Gpaxmomon (Jaanusson, 1966).

CoBpeMeHHEIe TOJOBOHOTHE MOJIIOCKM O6GXagal0T apaTrOHMTOBOM
paKoBmHOH. POCTPH HEKOTOPHIX GEIeMHATOB CJOJKCHB APATOHHTOM
(Kaltenegger, 1967). Ot daxrTh, OfHAKO, He MHO3BOJAT MPELIONa-
rarb, 910 y Bcex GeJeMEHTHI POCTP OHII HempeMEeHHO apaTOHHTOBHIM,
OcHoBHBE CKeJeTHHEe apaTOHHTOBHE 006pa3soBaHMA COBPEMEHHBIX TO-
JOBOHOTHX — CEIUA W COWDPYJIH — TOMOJOTHYHH TEePBHYHOA DPaKo-
BUHe OeieMHUTH] — PParMOKOHY; POCTP e OelleMHWTH]] ABJISETCHA
BropugHoii paxkosuHo# (Haimuu, 1969). Paree (cm. rmasy III) npm-
BOOUIUCH JaHHEIE O TOM, YTO POCTPH 0eJeMHWTOB KalbI[UTOBHE,
a GparMOKOHB aparoHATOBHE. ¥ COBPEMEHHBIX BOCBMHHOTMX Argo-
naute cuenmudugeckoe obpasoBarme (KOTOpPoe Ha3HWBaeTcHd «PaKOBH-
HOI»), He TOMOJOTHYHOEe COGCTBeHHO PaKOBHHE APYTMX T'OJOBOHOTHX
MOJITIOCKOB, TaKike CJ0:KeHO KaJbIuToM. BemoMHmM, 9To W aparoHm-
TOBBIE PAKOBHHBI aMMOMHTOB COYeTAlOTCA ¢ KaJBOUTOBEIMM ANTHXAaMH,
a apATOHWUTOBEE PAKOBHHLI HAYTHIOWIEHM — ¢ KAaJbOHTOBHIMH DHH-
xoxutamu (cM. raasy I1I). CiaemoBaTenbHO, B POCTPH — BTOPWYHAS
PaKOBHHA — He IOJIe;KAJH TCHETHISCKOMY KOHTDPOJII M MOTJIH OHTH
KaK KaJbIuTOBHME (Y GoapuwmHCTBa GOPM), TaK M apaTOHHTOBHIMH,
HEe MCKII9EHO, YTO MOIJU BO3HHKATH POCTPH CMEIIAHHOIO COCTaBa.

YciaoBusa oburanusa 6el1eMHHTOB — OTHOCHTEJIBHO HEBEICOKHE TEM-
mepaTtypsl, raybuHa ImOpPANKA IePBBHIX COTeH MeTpoB — Obm Gojee
0JIaronpuATHLL Ais 00pa3oBaHWA KaJbIHTa, HO He aparoOHUTA; ode-
BUIHO, Ha ONPENEeNeHHHX CTagusAX PASBATHA HMJM B TENIHE CEe30HH
TMOMUMO KaJbIHTAa B PocTpaX OeJeMHUTOB (HO-BHUEMOMY, JHIOb He-
KOTODHIX) HaKamamBaics Ttare aparoumt (Hadigum, 1969).

Brimie coobmanuch mammsie YeitBa 0 pacTBOpeHMH aparoHHTa |
BHICOKOMATHE3HaJbHOI'0 KaJbIHTA CKEJETOB Yyike HA MOPCKOM JHE.
Dorr (Voigt, 1929, 1964) nmaBHo npmmenr K 3TOMY 3aKI0YEHHIO.
oxeddepuc (Jefferies, 1962) momaraer, 9T0 IPHIOHHBIE TeMIePATYPH
5—10° C n wumxe mpm HeGoabmION CKOPOCTH cegMMeHTanum O6raro-
TMPHATCTBYIOT OHICTPOMY PACTBOPEHHI0 OPraHOTEHHOTO aPATOHMTA eINe
no norpeberns. I'agzon (Hudson, 1967) Ha ocHOBaHUU CpaBHEHU A € JAH-
HHIMHE IIO COBPEMEHHOMY OCAIKOHAKOILUICHHWIO HOICIATAN, YTO B IMO3qHE-
MEJOBBIX MEJKOBOJHLIX MOPAX aparoHAT HOJKEH OHIJI PACTBOPATHCA
eme HMa gHe. B cBere TMX maHHBIX caM ¢aKT NPUCYTCTBHA Kalb-
UUTOBHX POCTPOB BO BMEMAKMHX IOPOgaX JI00Oro JATOIOTHIECKO-
TO cocraBa (M Ipesijae Bcero B TOJNMAX IHCYEro Meja) IOATBEP:KIAeT,
9T0 MOJABIAKIIAA UX 4YaCTh OHJIAa N[EPBAYHO CIOKeHA CTAaOMIBHEBIM
HE3KOMATHE3HANBIBM KaJbIHTOM.

Tlocnoiinpie KoneGaumsa 08/0'¢ pocrpos
KaK OTpa;keHNe Ce30HHBIX TEeMIEepaTyp

Ecian oro6pats npo6er CaCO; mo pagmycy pocrpa Xopoumed co-
XPaHHOCTH € O0TYETIIBO BHAMEIMY JIMHH AMA HAaPaCTAHU S OT €r0 HeHTpa
K mepudepun U ompegeauTh B 3tuX mpobax & O, to Bo MHOrmx ciay-

143



9afX OKasKeTCA, 9TO 3HaYeHHA § MOABEpsKeHBl 3aMETHHM KoJdeGaHmAM.
OcoGeHHO OTHETIHBE 3TH KoJeOaHWA O POCTPaM IOPCKAX W HEJKHE-
MeIloBrx OejemAmroB (ra6m. 21; cMm. Takyke HupMyHCKEE M #p.,
1967, ctp. 548—551; Bepamu u ap., 1966, crp. 23—24). Ilomyduesn-
Hble KoJeGaHMA HM30TOMHOTO COCTaBa B MOCJOWHO OTOGPAHHBEIX IPO-
6ax CaCO;, pocrpos Mol Kak & IOpu u ero rosutern (Urey et al., 1951),
Jloyenmram u Dmmreiin (Lowenstam, Epstein, 1954) m Boysr (Bo-
wen, 1966), o0pAcHAEM Ce30HHLIME M3MeHEHMSMH TeMIepaTypH cpe-
Ibl obumraHuAa GememamToB. Paccumramnnie mo 6 TemmepaTypH, Kak
OpaB@iio, Ne/KaT B OpefgeliaX BIOoJHe pea’dbHHX sHauenni. Ilo pocTpy
Lagonibelus kostromensis (Geras.) — 3oma Aulacostephanus mutabilis,
BepXHEH KHMepHMK, p. JleBag Boapka nonydens geThHpe MOHHMYMa
{¢ur. 33) ¢ remueparypamm 12,5—15,9° m Tpu MakcumMyMa ¢ TeMOepa-
rypamu 17,7—19,5° m, Kpome ToTo, ABa Pe3KO BHPAKEHHBIX MAaKCH-
MyMa [ OpHoceBod wactd poctpa (24,5°) m gsa ero BHemHei obo-
nogxn (26°). Buonne BeposaTHBIM TpencTaBifgeTCA CBA3HBATH yKa3aH-
Hble 9eThipe MEHUMYMa M TPH MAKCHMYMa C Ce30HUBIMH M3MeHeHH AMH,
T. €. CIUTATh, UTO CJIOW ¢ HAaUGOIBIIMME TEMIIEpATyPaMll OTBedalOT JeT-
HUM Ce30HaM, a ¢ HaWMEHBIIHMH — 3UMHHAM. AMIVINTYAa KoJeGaHui

I”IJ'
—+ 2,60
.
- 1,30
- 2
r-1,37
\
10 H
1 1 L 1 L 13 L-«--Z,iﬂ
15 &5 13.9 167 190 220

Crunwod paduye pocipa (mwm)

—_——

2

@ nr. 33. TpadukH CeBOHHOrO MaMEHEHNA HAOTOMHOTO cOCTaBa Kucaopoaa (6 0'8) i paccum-
TaHHEIX 3HavYeHnil Temnepatyp (T) mo pocrpy Lagonibelus kostromensis (Geras.) Jka.
23/7. Bepxuaa opa (BepxHuii Knmepuk), p. Boapka (Taiimeip)

1 — M30TONHHI cocTaB Kmciaopoda (80, %), 2 —remneparypa (T, °C). Beepxy HmaHa cxema
oT6opa npo6 1—13 (cM. Tabx. 21) Ra MOOEPEYHOM CeYeHMM pocTpa -
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Tagonmma 21

Jlarnsie nocxoiinoro ompefeneHus 8 O B pocrpax GeleMHBTOB M paccddTaH-
Hble 3Hauedana T

gxoon::l{ep Egg'rl:)};c: MM 8, %m T, °C E‘,{r?on?p gggfps;f, M 8, %0 T, °C
Lagonibelus kostromensis. ua. Ne 23/7 (dur. 33). Bepxumil KuMepImx,
- p- Boapra (Taimoip)
1 1,5 —2,34 | 24,5 8 —0,38 16,2
2 —0,05 | 14,7 9 | 16,7 —0,77 17,8
3 —1,14 | 19,5 10 19,0 —0,40 16,2
4 8,5 —0,92 | 18,5 11 —0,70 17,6
5 +0,41 | 12,7 12 —1,07 19,2
6 40,45 | 12,5
7 L 13,0 —0,85 | 18,2 13 22,0 —2,60 25,9
Acroteuthis lateralis. 3x3. N 84-—69. Hmuuuwii Bamam:xaH, p. Wmma
(Gacceiin IleuopH)
1 —3,18 | 28,4 9 16,1 —0,25 15,6
2 —1,10 | 19,3 10 —0,30 15,8
3 —0,57 | 17,0 11 —0,70 17,6
4 —0,7 1 17,7 12 —0,57 17,0
5 —0,82 | 18,1 13 —1,01 18,9
6 9,0 —0,20 | 15,4 14 —0,34 16,0
7 —0,30 | 15,8 15 —0,57 17,0
8 —0,34 | 16,0 16 24,0 —0,60 17,1
Pachyteuthis acuta. I®3. N 42/5 (pur. 34). Hu:KHNH BadainxiH,
p. Bospra (Taitmup)
1 —1,67 | 21,8 11 —0,97 18,7
2 —1,06 [ 19,1 12 40,05 14,3
3 —0,47 | 16,6 13 0,00 14,5
4 —2,48 | 25,4 14 0,00 14,5
5 4,0 —1,64 | 24,7 15 0,00 14,5
6 —0,09 | 14,9 16 13,0 —0,30 16,2
7 —0,10 | 14,9 17 —0,12 15,0
8 —2,77 | 26,6 18 0,00 14,5
9 —0,08 | 14,8 19 —0,10 14,9
10 —1,15 | 19,5 20 15,5 —0,46 16,5
Belemnella licharewi. 3x3. Nt 953/2. OcHOoBaHHme MaacTpHUXTa,
Hynasck (XapbokoBckasa 06i1.)
1 -—0,72 | 17,6 5 —0,42 | 16,3
2 —0,44 | 16,4 6 4,7 —0,26 15,6
3 —0,37 | 16,1 7 —0,06 14,8
4 3,2 —0,27 | 15,7 8 7,2 —0,05 14,7




Tabampga 21 (oxomuamme)

Homep | Pammyc

Homep | Panmnyc 0
ca0f pocTpa, Mm 8, %00

croa pocTpa, 8, %o T, °C T, °C

Belemnella sumensis occidentalis. xa. No 6197/8. HmwHmit MaacTpuxT,
Kpeisckoe (BopomniaoBrpagckas 00..)

1 —0,67 | 17,4 6 3,0 40,13 13,9
2 —0,17 1 15,2 7 —0,06 14,8
3 —0,10 | 14,9 8 +0,17 13,8
4 2,8 +0,14 | 13,9 9 8,0 +0,16 | 13,8
5 0,00 | 14,5

: Belemnella sumensis occidentalis. Ik3. No 6104/8. Hmwranit maacTpuxr,

Bonpmasa Yepneunna (CyMcras 0671.)

1 —0,44 | 16,4 6 6,3 0,00 14,5
2. —0,14 | 151 7 40,10 14,1
3 —0,33 | 15,9 8 0,00 14,5
4 3,3 —0,17 | 15,2 9 12,0 0,00 14,5
5 —0,12 | 15,0

oT 3 ao 7°. HamomuumM, uto amMmamTyna KoiebaHus TeMmepatypol mo
coBpeMeHHoOM cenuu cocraBiasger 6°. Uro KacaeTca PesKo MOBHINEHHEBIX
3HAYeHNH AJIA aNUKAJbHOI JHHUU POCTpa U AJA ero BHEIIHAX CJOEB,
TO, OYEBHIHO, OHH CBA3AaHBL C HapyNIeHWEM IEePBUIHOTO H3QTOMHOIO
cocTaBa KHCIOPOola KapOoHATOB POCTPA BCIEACTBHE BTOPHIHOTO 0GMe-
Ha € KHCJOPOJOM TPYHTOBHX Bofg. HoHe4YHO, BO3MORHO, UTO 3TH
3HAYEHHASA OTPAsKaloT JeHCTBHTEIBHO MHOTO 0ojee BBICOKME TeMOepa-
TYpH HAJaJbHHX M KOHEYHEIX CTaguil pasButuA ;kuBoTHOTO. Hianka
aun y GeleMHUTOB, KAK W Yy COBPEMEHHHX KaJbMapoB, IIPOXOMIA
B mpu6pesKHOil, XOPOIIo IPOTpeBaeMoit 30HE MOPA: 31eCh IOABIAINCH
I0HHe 0cO0HM M 37eCh ke HMOruMdaiim B3POCIHE ;KUBOTHHE (GeleMHMTEH,
KaK ¥ MHOTHe COBpeMeHHbIe KaJbMaphl, HOTHOANKM HOCIe Hepecra —
Haiigun, 1969). Ho nono6Hoe 06bAcHEENEe XO0TA M BO3MO’KHO, HO Ma-
JIOBEPOATHO.

Tociofinoe onpemenerne 60 B poctpe Acroteuthis lateralis
(Phill.) u3 Huskpero BasaH:kuHA p. Mmmer (6acceitn Ilewops) BrsaBm-
70, ecIdm OTOPOCHTH aHOMajbHO Hu3KHMe 3HadeHHA (—3,18%4, TTO
COOTBeTCTBYeT TeMmeparype 28,4°; BeposATeH BTODPHIHHIIM 06l\IeH) hifif:
oceBoif wacTm poctpa, HeGoabiome KoieGaHms 3HadeHmir O: oT
—0,20%4, mo —1,01%,, 9TO0 B mepecuere HA TEeMIEPATYPH COOTBET-
cTByeT Kolebaumam ot 15,4° mo 18,9°; amnmuryna ronebarmit Temmepa-
Typs Bcero 2—3°.

ITo poctpy Pachyteuthis acuia Bliithg. (Eu:RHEN BaJaHRWH,
p. Bosapka) ycranoBieHs moCTaTOYHO pe3kme KoideGaHns 3HAUEHMI
(¢mr. 34) JI.TIH npo6 paubeil craguy passuTAsA pocrpa (mpobsr NeNe 1—9):
or —0,08%, (14,8°) mo —2,77% (26,6°), a mna mocrmenymomei
cragun paseutma (opober NeNe 12—20) xapaKTepHO Cria:KHBaHHe
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