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M3y4yeHpl MUHEpANBHBIH 1 XUMAYECKHI COCTaB, (pU3MUECKIE CBOMCTBA AUATOMOBBIX ITMHACTO-KPEMHUC-
THIX 1710B OXOTCKOTO MOps, ONpefielieHbl aOCONFOTHBIE MacChl KpeMHEHaKOIUIeHs. Mofenupyemblil Xu-
MHUYECKHIT COCTaB MIOPOJ 110 COAEP>KAHUIO KpEMHE3eMa OTM30K K MMO3HEIOPCKHUM U OJIEHEKCKO-CpEJTHEaHN-
3UHCKUM CHJIMIATAM I03KHOTO Cuxora-AnmHs. TonHa roJoneHoBOro KpeMHACTOTO FTOPU30HTa B aGco-
JIOTHbIE Macchl HAKOIUIEHUS] KpEMHE3eMa 3aBUCENN OT OMONMPOAYKTUBHOCTU B BEPXHEH YacTH BOJHOMN
Tonmie u Tonorpacdun gHa Hacceiina. AGcomoTHbie Macehl Si0, am. (0.05-5.7) u SiO, cb. (0.5-11.6 r/cm?
3a 1000 neT) MUHMMAJIBHBI HAa OJABOAHBIX BO3BBIIIEHHOCTSIX ¥ MAaKCHMAJIbHBI B KOTJIOBHHAX Y MOJHOXKbS
ckJI0HOB. OHM O MOPSIIKY BEIMYNH CONOCTABUMBI ¢ aOCONFOTHBIME MaccaMyl HakoruteHnst SiO, cB. B Tpu-
acOBOM M MO3IHEIOPCKOM OacceitHax CuxoTa-Anuns (0.33-3 r/cm? 3a 1000 Jer). CpaBHHUTETBHBIN aHATH3
BEI[ECTBEHHOT'O COCTaBa M aGCONIOTHBIE MacChl KpeMHe3eMa MOKa3bIBAIOT BO3MOKHOCTH HAKOIUICHUS
KpPEMHEBBIX TOJII TpHaca 1 mo3aHell 1opbl CUxoT3- AJNHS B OKPaMHHO-MOPCKOM OacceiiHe BOIU3H KOHTH-

HEHTAIILHONI CylIH.

K opHOltl u3 akTyanbHBIX 3afgad TeOJOTHUHU
I1.JI.be3pykos [1970] oTHOCHMN mopmpoOHOE comoc-
TaBJeHue OMM3KHUX MO COCTaBy (popMaIii OKpawH-
HBIX YacTell TUXoro okeaHa u OKpyKaroluxX y4acT-
kOB cymu. KpeMHEHakoIJIeHne B COBPEMEHHBIX
MOpPCKHUX OacceflHax NMpHUBIEKAET BHUMAaHUE T€OJIO-
rOB B Ka4eCTBEe BO3MOXKHOW MOJeu (POPMUPOBaHUS
(panepo30iickux KpeMHEBBIX NOPOA U opMauuil.
ITocnegnue HepeaKO cUMUTAIOTCS INIAaHKTOHOTE€HHBI-
MU OKEaHWYECKMMHU OOpa30BaHUSIMH, HAKOIWBILIH-
MUCS Ha T7TyOuHaX HIDKEe KPUTUYECKON INTyOUHBI Kap-
OOHATOHAKOIUIEHUS U OKa3aBIIUMUCS BOJIU3HM KOHTH-
HEHTAJIBHBIX OKpauH BCIEJCTBAE 3HAYUTEIBHOTO
nepeMenieHns 1 CyOOyKIMU OKEaHMYECKHX IUIAT
[bparun u np.,1988, bparun, 1991, Haraneus, 1991,
T'ono3y6oB u ap., 1992; 3a6pes, 1994; Xanuyk
u 1p.,1995; T'onoszybos, Xanuyk, 1995; MapkeBuu
u fip., 2000; ITapdenos u ap.,1998; Gununnos, 2001;
Popovaet al., 1999 u np.]. ITo MHEHUIO Apyrux uccie-
foBatenell, oOpa3oBaHUE KpPEMHEBbIX (hopManuil
CKJIQyaThIX o0JlacTeil BO3MOXKHO B OKPAWMHHO-KOH-
TUHEHTAJbHBIX W BHYTPUKOHTHHEHTAJBHBIX Oacceil-
Hax, a 00CTaHOBKM CEAMMEHTALUY UM eHE3HC APEB-
HUX CUJIUIMTOB MOIJIM CYIIECTBEHHO OTIUYATHCS OT
TaKOBBIX COBPEMEHHBIX OKEAaHUYECKUX pafinospue-
BbIX WIOB [XBopoBa, 1968; 1980; Jenkyns, Winterer,
1982; Hein, Karl, 1983; Iijima et al., 1978; 1989; lijima,
Utada, 1983; I'peunn, 1987; Bonoxun, 1985; Jluxr,
1993; Vecsei et al., 1989; DeWeaver, 1989].

CpaBHeHI/IG COBPEMEHHBIX U NTPEBHUX KPEMHUC-
TBIX OTJOXKEHHUI CTAJTKNUBAECTCS C pa3InYHbIMU TPYI-

HOcTssMU. EMy IpensTCTBYIOT: HECONIOCTABUMOCTh U
HETIOJIHOTA TAaHHBIX O CTPOEHUH, BO3pacTe U COCTABE
COBPEMEHHBIX KPEMHHCTBIX WJIOB M TOJIIL CHJIHIH-
TOB, pa3HbIl BpeMeHHOHl MaciTad CpaBHHUBAaEMbIX
SIBJICHUI1, OTPAaHUYUBAIOLINI IPUMEHEHUE UCTOPUKO-
Fe0JOTMYECKOTO MOAX0Mla K COBPEMEHHBIM OTJIOXKE-
HUSIM M CPABHHUTEIBHO-INTOJIOTMYECKOTO — K JPEB-
HUM KpeMHEeBBbIM opmanusaM. HecxoxkecTs coBpe-
MEHHBIX U IPEBHUX OMOLEHO30B ¥ MPUPOJHBIX JaH/-
madTOB TaKXe CO3[JAl0T HEKOTOpbIE MPOOIEMBI
METOJONOTIYECKOTO U METOMYECKOTO CBOMCTBA.

OXO0TCKOE MOpe — 9TO OAMH U3 THIMUYHBIX OKpa-
NHHO-KOHTUHCHTAJBHBIX 6aCCGfIHOB C COBpeMeHHbIM
OGUOTeHHBIM KpeMHeHaKomIenneM. CTpoeHue roJyio-
[IEHOBBIX OTJIOXEHUN, UX MUHEPAJIOTHUS W TEOXUMUSI,
pacmpefieieHre 1 MEXaHU3M HAKOIIJIEHNSI OMOT€HHO-
ro KpemHe3ema B OXOTCKOM MOpe IOCTaTOYHO XOPO-
o u3y4eHsl [be3pykos, 1960; 1970; be3pykos u ap.,
1970; XKy3e, 1962; I[Tetenun, 1957; Heecckuii, 1957;
3axaposa u fip. 1977; Kpyraukosa, 1969; Jlucunpis,
19660, 1970; KypHocos, Mypnamaa, 1978; 'opbapen-
ko, 1991; I'opbapenko u ap., 1988a, 6; 2000; Bopo-
HOBa, nbeB, 1997; Boponosa, 1997; I'peuxas, 1997;
Acraxos, 2001; Yepenanosa, 1999; ITymikaps, Uepe-
manoBa, 2001; Aoki, Oinuma, 1988; Cruise report...,
1999; 2000 u pp.]. IIpeacraBneHHble B CTaTbe pe-
3yJIbTAThl U3YUSHNS BEIECTBEHHOTO COCTaBa, (pu3n-
YeCKHUX CBOWCTB, TaHHBIE IO CKOPOCTSM HAKOIIJIEHUS
KpeMHe3eMa B FOJIONEHOBOM ropu3oHTe OXOTCKOro
MOPSI IOJIYYEHBI C MEJTbI0 KOJIMYECTBEHHOTO CpaBHE-
HUSI XapaKTEpPUCTUK COBPEMEHHOTO U JPEBHErO
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Puc. 1. Pacnpenenenne ayTUTeHHOrO KpeMHe3eMa B MOBEPXHOCTHOM cioe ocafkoB Oxorckoro mops, no IT.JI.be3pykoBy

[1960], u MecTonONOXEHUE CTaHLUI OTOOpa IpOo.

1 — MecTONOJIOXEeHNe 1 HOMep cTaHnum. 2—7 — cofepxkanue SiO, amopd. (%): 2 — <10, 3 — 10-20, 4 — 20-30, 5 — 30-40, 6 — 40—

50,7 ->50

KPEMHCEHAKOIIJICHUS. Onn AKINECHTUPYIOT BHUMAaHUE
Ha TeX CBOICTBax KPEMHUCTBIX MJIOB, KOTOPLIE
OOBIYHO HE IIPUBJICKAIOT BHUMAHUs I'€OJIOTOB pa6o—
TAarOIUX Ha CylIe.

OB'BEKTHI 1 METO/JIbI U3YYEHUA

OO6pasupbl [yl UcclefoBaHUsl ObUIM IMOJYYEHBI
NPSIMOTOYHBIMU W THIPOCTATUYECKUMU TPYOKaMH B
peticax Huc “Mopckoii reopusuk” (1989 r.), “Akane-
muk A.HecmesiHoB” (1993 r.), “Akagemuxk A.Buno-
rpajoB (1992 r.) u "Axkagemuk M.JIaBpenTrer” (1996)
(puc. 1, Tabn. 1). Pu3NKO-MEXaHUUECKUE CBOWCTBA
OCaIKOB ONPEJEISIINCh B KCIEANINOHHBIX YCIOBHUSIX
Mo cTaHAapTHON MeToaunke [Acrtaxos, 1991]. Conep-
>KaHUE TBEPHO MUHEPAIbHOMN (pa3bl (INIOTHOCTH CY-
XOro ocajika) B Ta0J. 2 paccuuTaHo 3a BBIYETOM CO-

JINTOJIOIUA U ITOJIESHBIE NCKOITAEMBIE — Ne 3

Iep>KaHusT COJICH, IPU TPUHSTON CONEHOCTH MITOBBIX
BOJ 35%o0. OOmMii KOMIIOHEHTHBIA COCTaB OCAIKOB
OTIpeNIeIsICs. yTEM MHUKPOCKONMYECKOTO U3YUCHUS
MPO3PAYHBIX TPETapaToB.

MpuHepanbHBIil  COCTaB TNIMHHACTON  (DpaKIyA
(<2MKM U 2-5 MKM) H3y4Yalicid C UCIOJIL30BaHHEM
peHTreHoBckoil mpudpakromerpuu, MKC-cnektpo-
ckonun (ananutuku H.B.I'pynpa u I'.A. Haphos,
IOBI'N). ®pakuum pa3pessiiuch METOOM BOHOI ce-
Mapalnyy YacThl] B IUCTUILIMPOBAaHHON Bosie. X MuHe-
PaJbHBINA COCTaB ONPENEIISTICS CPaBHEHNEM TU(PPAKTO-
rpaMM BO3JYIIHO-CYyXUX, HACBIIIEHHBIX 3THJIEHIIINKO-
meM u npokaneHHbIX npu 550°C opreHTHMpOBaHHBIX
oOpa3noB. CopepkaHuWe TIJIMHACTBIX MHHEPAJIOB BO
(ppakumsax BeIYMCIATIOCH IO MeTofy [Biscaye, 1965].
CopepkaHue CMEIIaHOCIONHBIX TNIMHUCTBIX MUHEpa-
JIOB ONPENEISATIOCH C UCMOIB30BAHUEM PACUYETHOTO KO-
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I'OJIOUEHOBOE KPEMHEHAKOINIEHME B OXOTCKOM MOPE 3

Taﬁ.ﬂnua 1. BerHeHJ’[eﬁCTOHeHOBBIe 1 TOJIOICHOBBIC UJIbI OX0TCKOro MOPsI: MECTOIIOJIOKEHUE CTaHIUH, CKOpPOCTH Ce-

JUMCHTaIu 1N a0COJIOTHBIC MACChI KpEMHE3EMa

o ToyGusa llupora, Wurepsan | M3oronHo- | Ckopoctu ocaji- | AGCOTIOTHBIE MacChl r/cM%/1000 et
KOJIOHKH, |KHUCIOPOAHAS | KO-HAKOIUICHHS,
CTaHOud | BORBL, M fomarora cM cragus* cM/ThIc. teT** | ocapka | SiO, amopd. | SiO, cB.
89211 140 58°35.00 0-185 I 17.5 12.3 1.61 4.89
145°28.20' 185-195 I
89224 235 57°10.00 040 I 3.2 2.8 0.67 1.34
144°43.90' 4047 11
LV27-2 1305 54°30.15' 0410 I 32.8 12.5 3.84 6.82
144°45.15' 410-738 11 >28.5 >18.5 >1.42 >4.83
LV27-5 482 54°44.09' 0-55 I 4.4 2.1 0.65 1.11
149°29.91' 55-180 II 10.9 11.1
936 1310 51°00.90 0-160 I 12.8 42 1.56 2.44
148°18.80' 160-300 II 12.2 4.6
935 1110 49°17.80' 0-30 I 2.4 1.8 0.05 0.53
150°19.30' 30-290 II 22.6 15.1
934 2190 48°32.50' 0400 I 32.0 11.2 4.61 6.47
150°40.90' 400-510 II
931 3255 48°15.10' 0-530 I 42.5 23.0 5.7 11.6
150°25.20' 530-570 I
HS2 3300 46°58.40' 0-60 I >4.8 >7.5 >1.12 >3.08
150°58.20'
H7-974 710 55°34.00 0-300 I >24 >15.1 >2.78 >6.8
153°37.40'
H7-986 950 54°15.80' 0-70 I 5.6 3.0 0.66 1.32
147°42.20' 70-120 11 4.3 2.4

ITpumeuanue. * M3oTonHo-kucnopoansle craguu [['op6apenko, 1991; 'op6aperko u ap., 1988 a,6; Gorbarenko et al., 2002]: I - 0-12.5
ThIC. N1eT (romnouen), I — 12.5-24 Teic. neT (MO3AHMN MIEHCTOLEH). ** — Mo JaHHbIM paboThl [AcTaxoB u Ap.,2000].

appumeHTa MOHTMOpIWIIoHnTa. Coflep>KaHue Kao-
JMHUTA B MPUCYTCTBHUE XJIOPUTA OIEHMBAJIOCH CPaB-
HeHHeM Au(PakKTOrpaMM OOBIYHBIX IIPENapaToB C
TakoBbIMU ITPO0, nporpeTsix npu 90°C B 10%-it HCI,
B TedyeHue | yaca.

ITpu nogroToBKE K XUMIYECKOMY aHAINU3y MPOOBI
OCaJKOB ABa*Kibl OTMbBIBAINCH AUCTUNIMPOBAHHON
BOJIOH OT COJIEH UJIOBBIX BOJ, OTAEJISIINCh HA LICHTPHU-
¢pyre, BbICymIMBANNCh B CyIIMIBHOM LIKa(y U UCTHU-
panuck B aratoBoil crynke. IlopomooOpasyrorue
9JIEMEHTBI OINpPENESIIUCh CTaHAAPTHBIM XUMHUYeC-
kuM MetofoM (a"HanmuTuk C.I1.CnaBkmua, [IBI'U).
T'urpockonuueckas Bopja (ymansemass npu 105°C)
BbIUTEHA U aHAJIU3bl NPUBEJEHbl K PEajbHO IONY-
yeHHbIM cyMmMaM. CopiepkaHue aMOop(HOro KpeMHe-
3ema (SiO, amopd.), 3KCTparupoBaHHOTO M3 OcajgKa
IBYKPaTHBIMUA COJOBBIMH BBITSKKAMHU Ha BOJSTHOM
OaHe, OIpeaeIeHO KOIOPUMETPHIECKIM METOIOM.

JINTOJIOIUA 1 ITOJIESHBIE UCKOITAEMBIE  Ne 3

KPATKAS XAPAKTEPUCTUKA
I'OJIOEHOBBIX OCAJIKOB

YeTBepTHYHbIE OTIOXEHNS B IeJIarM4ecKOi Jac-
™1 OXOTCKOro MOpsl IMEIOT OTYETJIMBO BBIPaXKEH-
HOE LUKJINYHOE CTPOEHUE, OOYCIOBIEHHOE KJUMa-
THYECKIMU W3MEHEHUSIMHA W TJISIMO3BCTAaTHYECKUMHU
KoJIe6aHusIMHU YpOBHS Mopsi. KpeMHuCTBIE, CyIiecTBeH-
HO TIEJIUTOBBIE AUATOMOBBIE OCAfIKU OTJIaraJliCh B Tie-
PHOABI KIMMATHYECKHAX ONITUMYMOB U TPAHCTPECCHH, a
TEpPPUTEHHbIC TEINUT-AJIEBPUTOBbIC Wbl C MOBBILICH-
HBbIM KOJIMYECTBOM MaTepuaja JIE[lOBOro pa3Hoca Ha-
KaIUTMBAJIMCh BO BPEMS OJIE[ICHEHMI1 U perpeccuii [bes-
pykoB, 1960; Bapaiu u fip., 2001]. CtpaTurpaguyaeckue
WCCIIeIOBAaHNS, BBITIOJTHEHHBIE B TIOCIIEIHUE TOMBI C HC-
HOJIb30BaHUEM KOMILIEKCA METOJOB: JUTOCTpaTHIPa-
(prueckoro, pagroyriaepogHOro, KiIMMaTOCTpaTUIpa-
(prueckux (Ouoctparurpadpuieckue U U30TOMHO-KUC-
JIOpOfHbIE WCCIEAOBAaHUs), MarHUTOCTpaTUrpacun u
Te(PPOXPOHOJIOTHY, TOKA3ald, YTO BEPXHUIl CIOMI
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BOJIOXUH wu np.

Taﬁ.ﬂnua 2. dusmyeckue cBOICTBa T'OJIOLICHOBLIX U BerHeHJ’IefICTOHCHOBbIX nnoB OXoTcKOro MOps

N I'nyouna | O0beMHast [nor- | Conepxarme T'nyouna | O6bemMHast Inor- | Conepxanme
o HOCTb MUHEPAThb- Ne HOCTh MUHEpaJb-
CTaHUINHI or6opa BaX- ocajika, | HoW (pa3bl, ||cTaHIUU oT6opa | BIAXHOCTE, ocajka, HOI1 (passl,
mpoObI, cM| HOCTB, % o T/ews mpoOkBI, CM % ows T/ew
89211 20 74.66 1.37 0.60 935 25 73.66 1.48 0.72
60 76.55 1.37 0.58 52 79.96 1.37 0.54
100 76 1.39 0.60 97 73.60 1.43 0.67
140 65.17 1.58 0.91 142 74.80 1.45 0.68
175 64.54 1.66 0.99 182 70.60 1.50 0.77
89224 10 75.57 1.37 0.59 202 77.86 1.41 0.60
40 60.1 1.67 1.05 262 717.56 1.41 0.61
LV27-5 5 52.48 1.25 0.71 295 73.66 1.48 0.72
34 57.86 1.34 0.74 327 79.94 1.42 0.59
66 38.27 1.65 1.25 365 74.90 1.44 0.66
95 43.94 1.55 1.10 412 76.50 1.45 0.66
146 38.44 1.61 1.21 450 69.86 1.57 0.85
176 31.57 1.76 1.43 480 73.84 1.49 0.73
207 30.16 1.75 1.44 520 74.60 1.47 0.70
236 33.26 1.71 1.37 560 72.84 1.49 0.74
330 41.35 1.57 1.14 600 74.06 1.48 0.71
430 27.20 1.81 1.53 934 15 90.68 1.19 0.25
518 42.74 1.52 1.08 45 91.60 1.18 0.23
LV27-2 20 74.37 1.17 0.40 70 86.30 1.12 0.23
48 72.98 1.19 0.43 118 91.14 1.18 0.24
81 73.05 1.21 0.45 140 90.88 1.18 0.24
106 71.07 1.21 0.47 170 90.44 1.17 0.23
175 70.93 1.22 0.49 202 89.52 1.20 0.27
238 67.83 1.26 0.56 229 86.28 1.23 0.34
303 59.94 1.34 0.62 236 86.28 1.25 0.36
377 59.94 1.28 0.66 270 82.76 1.27 0.41
447 56.12 1.35 0.77 310 82.24 1.31 0.46
504 57.42 1.35 0.76 350 82.76 1.32 0.46
572 54.06 1.40 0.84 376 86.08 1.29 0.40
621 52.27 1.42 0.88 400 80.74 1.31 0.47
674 51.36 1.45 0.92 440 80.16 1.33 0.50
733 51.34 1.43 0.90 934 460 79.94 1.36 0.53
936 5 90.7 1.17 0.23 475 81.76 1.36 0.51
40 89.9 1.18 0.25 505 80.52 1.36 0.53
82 91.4 1.18 0.23 931 20 89.74 1.17 0.24
135 88.4 1.22 0.31 50 89.38 1.20 0.27
150 84.5 1.34 0.47 80 83.22 1.21 0.35
187 78.04 1.40 0.59 109 88.00 1.18 0.27
936 240 73.10 1.38 0.62 137 85.10 1.19 0.31
293 79.56 1.41 0.59 172 73.54 1.49 0.74
335 82.94 1.229 0.37 200 79.62 1.32 0.50
380 84.00 1.34 0.47 220 85.20 1.28 0.40
430 81.60 1.29 0.45 244 78.44 1.35 0.54
465 75.70 1.39 0.61 280 78.26 1.41 0.60
482 75.82 1.44 0.66 310 43.88 1.65 1.20
517 76.46 1.43 0.64 342 74.76 1.40 0.63
555 77.36 1.41 0.61 355 83.14 1.36 0.50
597 85.76 1.30 0.41 370 75.50 1.39 0.61
650 84.86 1.33 0.45
700 83.98 1.29 0.42
JINTOJOT A U MTOJIEBHBIE NCKOITAEMBIE Ne 3 2004



I'OJIOUEHOBOE KPEMHEHAKOINIEHME B OXOTCKOM MOPE 5

KPEMHUCTBIX JIAATOMOBBLIX WIOB (l-ii TOPM3OHT TO
I1.J1.be3pykosy [1960] u A.I1. Kyze [1962]), Hakonmi-
¢ 3a mociegHue 6—8 ThIC. JIET TOJOLEHOBOM 3ITOXH
[CopOapenko u ap., 1988 a,6; AcraxoB u ap., 1988;
Gorbarenko et al., 2002]. AGcoOnOTHBIN BO3PACT KPEM-
HUCTOTO TOPU3OHTAa M HIDKHSS TpaHMIAa TOJIOLeHa
(rpanuna 1-ii M30TOMHO-KUCIOPOITHON CTauH, OKO-
1012,5 ThIC. IET) onpeneNneH 3TUMHA aBTOPAMH C TIO-
npaBko#t Ha Bo3pact (1000 seT) moBepXHOCTHBIX BOT
Oxorckoro mops [Gorbarenko et al., 2002].

KpeMHuucTbie ocafku rojouneHa o0pa3yloT TOH-
KU IPEPBIBUCTBIA TOPU30HT, TONIMHON oT 0.3 M 10
2-5, penko o 8—10 M, IpOTATUBAIOIINICA HA COTHU
KHWJIOMETPOB, OTHOCUTEIHHO BBIEP>KaHHBIN MO TET-
porpacduyeckoMy, XUMIIECKOMY COCTaBY U (pu3mde-
CKHM cBo¥icTBaM. Huxxe ero, 10 rpaHuIibl FONOLEHA U
BEPXHErO IUIEHCTOLEHA, cofepXaHhne aMOp(HOro
KpeMHe3eMa B OcajiKaX yMEHbIIAETCs, & IEPEXOAHbIe
CJIOU TPEJCTaBIIEHbI [NIMHACTO-aJIEBPUTOBBIMU OCafl-
KaMH C IPUMECHIO AMATOMOBBIX CTBOPOK M C TOHKH-
MH IIPOCIOSIMUA KPEMHUCTO-TIIMHUCTBIX UI0B [Bopo-
HOBa, nbeB, 1997; I'penkas, 1997; Gorbarenko et al.,
2002, Cruise..., 1999, 2000].

JlaTrepanbHble Bapuanyuu (PU3NYECKUX XapaKTe-
PUCTHUK, TPAHYJIOMETPHUIECKOT0, MHHEPAITHHOTO W
XMMHYECKOTO COCTaBa TOJIOIEHOBOIO KPEMHHUCTOrO
TOPU30HTA TPOSBICHLI B MEHBIIEN CTEMEHU, YeM
pPe3KO BBIpa’KeHHbIE W3MEHEHHS BHH3 IO pa3pesy
P IIepexofie K TEppUreHHbIM HIU3aM rojoneHa. Ha
menbde W, MecTamy, Ha TOJBOJHBIX MONHATHIX
KPEMHUCTBIE Wbl 3aMENAI0OTCsl KPEMHUCTO-TIINHIC-
TBHIMH, TTIMHICTO-AJIEBPUTOBBIMU U ITECYaHBIMHU OCafl-
kamu [Boponosa, Nnbes, 1997]. Ha nogBogHbIx nop-
HATHSX U KPYTHIX CKIIOHAX OCAAKN KPEMHHUCTOTO TO-
PU3OHTA WHOITIa OTCYTCTBYET, a Ha IOBEPXHOCTHb
BBIXOJIAT OOJiee IPEBHIE, MECTAMH JlasKe IMaIeOTreHO-
Bole [Loii, MlacTtuna, 2000] ByJaKaHO-TEppPUTECHHBIE
OTIJIOKEHUSI.

B mmatomoBbix mnax 1-ro ropusonta A.I1. XKyse
[1962] Beigenuina 4 30HBI (paKTHUIECKH (DALUN), OT-
JTUYAIOIINECs] COCTaBOM KOMIIJIEKCOB AHATOMOBOM
¢ropbl. OOGMMPHYIO HEHTPAIBHYIO YacTh MOPCKOr'O
THa TOKPBLIBAIOT OCAJIKU, COMlepsKallie OKeaHndec-
kUil Komriekc MmuKpodiopel. Ilosmoca ocagkoB
BAOJIb MOOEpPEXNil CONEP>KUT HEPUTHUYECKUN KOM-
miekc. MeXny HUMH, TATOTes] K MaTepPUKOBOMY
CKJIOHY, pacroJiaraeTcsl 30Ha CMEIIaHHOH OKeaHnye-
CKO-HepUTOBO# hyopwl. B cybnutopanbHOil 30HE,
JIOKATBHO (Ha HEKOTOPBIX yIACTKAX BOCTOYHOTO TT00e-
pexbs CaxannHa, MarajJaHckoro rmooepeskbsl, 3amagHo-
ro no6epexxbs Kamyarku, B ycTbe [1eH>KnHCKOI ryObI)
COMIEPKUTCS 3HAUUTEITLHOE KOJIMIECTBO OEHTHUECKUX
U Jlaxke TPECHOBONHBIX BHUMIOB. bimskoe pacmpepene-
HIE UMCIOT U (DIIOPUCTUYECKIE KOMIUIEKChI B OCajIkax
MESKIIETHIKOBBIX 3MOX IUIelicToneHa. Mukpodaopa
OCaJIkOB JIETHUKOBBIX 3MOX OTIMYAETCS CHIDKEHHUEM
KOJIMYECTBA WM MPAaKTHYECKUM OTCYTCTBUEM TEILIO-
MOOMBBIX OKEAaHWUYECKUX BUJIOB, TpeoOIlalaHueM He-
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PUTHYECKUX (APKTUYECKHX, OOpeaIbHbIX) BUIOB, IPO-
HUKHOBEHHEM JlaXe CyONMTOpaTIbHBIX U HPECHOBOJ-
HBIX BAJIOB B IITyOOKOBOJIHBIE KOTIOBUHBI OXOTCKOTO
Mops [XKyse, 1962; Yepenanona, 1999].

®N3UKO-MEXAHUYECKUE CBOVCTBA
KPEMHHNCTBIX NIIOB

[anHble O (PU3UYECKUX CBOMCTBAX Pa3JIUUYHBIX
THIIOB TOJIOLEHOBBIX OCAaJKOB Ha BCEWl aKBaTOPUHU
OXOTCKOro MOPSI, MOJyYEeHHbIE MHOTOUYUCICHHBIMUI
COBETCKMMU 3IKCHEAULMSIMU, 0000IIEeHbI paHee [Ac-
TaxoB, 1991]. ITo3nHee oHM ObLIM MONOJHEHBLI MaTe-
puaniaMu  POCCUICKO-TEPMAHCKUX JKCHEIWINA Ha
auc “Ilpodeccop Iarapmuckmit” (peficel 22 u 26),
“Axanemuk M.A.JlaBpenTtbeB” (peiic 28) un “Marshal
Gelovany” (peiic 1) [Cruise..., 1999; 2000]. B Ta6. 2
MIpEfICTaBIEHbI PE3YyIbTAaThl U3MEPEHNS (PU3NIECKUX
CBOIICTB OCaJIkOB KOJIOHOK, PACIOJIOKEHHBIX Ha IIPO-
duste yepes akBaToputo OXOTCKOro MOPSI — OT Mara-
maHckoro menbda no Kypmiabckux ocTpoBOB (CM.
puc. 1).

B ocagkax craHnuii nmpoduisg o0 beMHas BIakK-
HOCTBh BapbupyeT ot 27 10 91.6% (cM. Tabu. 2). Mak-
CHMaJTLHOM BIIAXKHOCTBIO XapaKTepU3yIOTCs GMOTeH-
Hble KPEMHUCTBIE MBI, YTO WITIOCTPUPYET 3aBUCH-
MOCTb COfiep>KaHNs aMOpP(HOro KpeMHe3ema OT
00 beMHOI BiaxkHOCTH (puc. 2). [ImoTHOCTh OCcagKoB
BO BJIaXXHOM COCTOSIHUM wu3MeHsietca ot 1.17 1o
1.81 r/cM?, a coepkanue TBEPOI MUHEPATILHON ha-
3bI B 1cM® ocagka — ot 0.23 T (B Hamboliee BbICOKO-
KPEMHHCTBIX) 10 1.53 T — B TIIMHUCTO-AJIEBPUTOBBIX 1
aJIeBpUTO-MIeCUaHbIX Wiax (cM. Tab. 2). [TmoTHOCTS,
KaK BIIaXKHOTO, TaK W CYXOTO WJia, HAXOAUTCS B 00-
paTHOI 3aBUCHMOCTH OT COfiepsKaHusi aMOp¢HOro
(Si0, amop.) u “cB0O6OHOrO”, T.€. HE CBSI3aHHOTO B
cunukartax, kKpemHesema (SiO, cB.). Haubonbmas
MUIOTHOCThH XapaKTepHa JIJIsl TIeCUaHbIX U TIIMHHUCTO-
aJICBPUTOBBIX OCAJIKOB, 8 MUHUMAaJIbHAS — JIJIST KPEM-
HUCTBIX UJIOB.

B kararenetmuecku nmpeoOpa3oBaHHBIX TPHACO-
BO-paHHEMeINOBbIX Todmax CHXOT3-AJMHSA TIIOT-
HOCTb OCaJIOYHBIX NMOPOJ, UCKIF0Yasl HEKOTOpbIE U3-
BECTHSIKM M PYAOCOAep>Kallle MOPOAbI, BApbUPYET
or 2.45 10 2.75 r/cM? 1 Maio 3aBUCHT OT MX NETPO-
rpaguyeckoro Tumna (IecyaHWKH, aleBpPOIUTHI, ap-
TWJIATBI, CUINIKTHI). [1IO0THOCTH paHHEME30301-
CKUX CHUJIMIIATOB BapbUpPyeT B MEHBIIHX Npefienax u
COCTaBJISIET, B CPEHEM, OKOJIO 2.6 /cM? (110 TaHHbBIM,
npegocraBieHHbIM  A.M. CBUHMHHHUKOBBIM). W3
CpaBHEHUSI MJIOTHOCTH KPEMHHCTBIX WIJIOB W MOPOJ
MOKHO OKHJIaTh, YTO IO JOCTUKEHUN CTETICHN KaTa-
reHe3a Me3030MCKUX OTHOoXKeHUuH Cuxora-AnuHs
MOIITHOCTh TOPU30HTa T'OJIOIEHOBBIX KPEMHHUCTBIX
0B OXOTCKOTO MOpSI MOXKET COKpaTuThes B 10—12
pa3. MoXHO TakXe 0XXHAaTh, YTO COKpAIleHue TOJ-
IIMHBI CIOSI KPEMHUCTHIX OMOTEHHBIX WIIOB OYJeT B
3—6 pa3 Ooubllle, IO CPABHEHUIO C TEPPUTCHHBIMU
OTJIO>KEHMSIMU HU30B OJIOLEHA U BEPXHETO IIEHCTO-
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Puc. 2. 3aBUCHUMOCTE q)HSI/I‘ICCKI/IX CBOICTB TOJIOIICHOBLBIX UJIOB OX0TCKOTrO MODPsL OT COACPXKAHUS AyTUTCHHOI'O KpEMHE3EMA

neHa. [ToTeHnmuanbsHO TOPU30HT FOOLEHOBBIX KPEM-
HHUCTBIX UJIOB MOXET c(pOpMHUPOBAThH IUIACT JIMHHUC-
TBIX KPEMHEN (MECTaMU, KPEMHEBBIX AJIEBPOAPIuiI-
JIUTOB) TOJIIMHON OT MEPBBIX CAHTUMETPOB 710 0.5 M
(e 6omee 1 m).

M3-3a BBICOKOW BIa>KHOCTH ¥ COJIEP>XKaHUs COJIeH
WJIOBBIX BOJI, aHAJIU3 HE OTMBITHIX OT MOPCKOW COJU
mpo6 KPEMHUCTHIX WJIOB AaeT 0Oojee MCKakeHHOe
MpeficTaBIeHNE O XUMUYECKOM COCTaBE MX TBEPAON
¢a3bl, MO CpaBHEHUIO C APYTUMHU TUIMAMH OCATKOB.
Boumnpirast 9acts aHaIM30B KPEMHUCTHIX WIOB THxo-
ro OKeaHa, ONyOJIMKOBaHHBIX B JIHTEpaType, Mpef-
CTaBJISIET XUMIUYECKYIO XapaKTEPUCTUKY TPOO, U3 KO-
TOPBIX COJIA TOPOBOW MOPCKOM BOJIbI HE YAAJICHBI, JIU-
060 yKa3aHUS Ha TPUMEHEHHE OTON MPOLENYPhI
OTCYTCTBYIOT. DTO OTHOCHUTCS U K TIOCIIETHUM OIyOJIn-
KOBAHHBIM JIAHHBIM IO XUMHUYECKOMY COCTaBY OCaJIKOB
Oxotckoro mopsa [Actaxos, 2001; Cruise..., 1999,
2000]. B noBepxHOCTHBIX Bofgax OXOTCKOTrO MOpSI CO-
JIEHOCTH BOJIbI OOBLIYHO MOHMKeHa (26.8-32.8 %o), a ¢
IyOUHBI OT HECKOJIBKUX JIECATKOB METPOB U [0 JHA
pe3ko Bo3pacTaeT. B rmy6oKOBOHBIX yyacTKax MO-
ps oHa coctaBisieT 34.4%o — 34.6%o [Cruise..., 1999,
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2000]. B BocTOYHOI1 YacTl MOpsI CONEHOCTH TITyONH-
HBIX BOJ, OXOTCKOr0o MOpSI NPpUOIIKAETCS K COIIEHO-
CTH THXOOKeaHCKHX Boj [AnekuH, JIssxun, 1984]. Coie-
HOCTb WJIOBBIX BOJ] O/In3Ka K TaKOBOI NPUAOHHBIX BOF,
HO uHOorma Belme, W gocruraet 34.89%o [Cruise...,
1999]. I1pn o6beMHOI BiaxkHOCTH ocafika 91.6%, (kak
B mpobe 934/45, cm. Tabn. 2) u comenocta 34.5 %o B
100 cM? BaxkHOrO ocajka Macca COOCTBEHHO TBEP-
[oll MUHepalbHOU (ha3bl MOXKET COCTaBUTH 23 T, a
BBIMIApeHHBIX coenn —3.16 T, T.e. 12.1% o1 26.16 T cy-
xoro ocaaka. [1pu cogepkaHnu BaJJOBOrO KpeMHe3e-
Ma B TBeprioHl (pase ocagka 76.7% (Kak B OTMBITOM OT
coiett mpo6e 934/52-54), anann3 HEOTMBITOH OT CO-
neit npoOsl facT copepxanue Si0, — 67.42%, T.e. 3a-
HUXXeHHoe Ha 9.28% Bec. B moine pacnpocTpaHeHus
HaubOoJiee BBICOKOKPEMHUCTBIX OCAJIKOB TOJIOLEHA
OXOTCKOTO MOpsSl BCTPEYAIOTCS CIOM C OoJblIeit
00bEeMHOI1 BIIaXKHOCTBIO, mocTuraromein 96.5% (cr.
LV28-43-5, 110 cM HuXe MNOBEPXHOCTH [[HA)
[Cruise..., 1999; Appendix 3.4]. B Takux npo0ax Ko-
JMYECTBO CONEl MOXKET CTaTb COM3MEPUMBIM C CO0-
CTBEHHO TBepfoi (pa3oit ocagka (o 30% cymmapHO-
ro Beca). [1pu 3aXopoHeHUN OCAaKOB, YIUIOTHEHUU 1
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JerupaTanuil KPEMHUCTBIX UJIOB ¥ MOPOJ B TIOCTCE-
IUMEHTAIMOHHBIX Tpolleccax OOJbINas 4acTh ITHX
coleii OyfieT “BblaBiieHa’” BMeCTe C BOJIOM, TUOO BbI-
MBbITa MPY NOTJJaHuU TOPOJ B 30HY aspanuu. Y gaje-
HUE MPH MPOOOTOTOTOBKE COJIEH U3 OCAJIKOB BCE Ke
He perraeT BceX MpobieM CpaBHEHHS XUMUYECKOTO
cocTaBa KPEMHHCTHIX WUJIOB M TOPOJ, O 4eM OyAeT
CKa3aHO HITKE.

KOMITOHEHTHBIM U MUHEPAJIbHBIN
COCTAB UJIOB

JlarepanpHbie ((panuaabHbIE) N3MEHEHHS COCTa-
Ba OCaJIKOB r'0JIOLlEeHOBOI'O KPEMHUCTOI'O FOPU30HTA
CXeMaTHYHO MOKHO NPOCIIEAUTH Ha MPOQUIIe CTaH-
Uil OT ceBepHOro meinbgpa o Kypuiasckux octpo-
BOB.

OTnoxeHnsi ceBepHOro mesb(a NpeacTaBICHbI
ci1ab0 KPEMHUCTBIMH aJIEBPUTO-TIIMHUCTHIMYU MIIAMHA
cranuuu 89211 (rny6una mops 140 m). B unax mno-
BEPXHOCTHOTO CJIOSl MpeobiiafaeT MEJKUN aleBpUT
(0.01-0.05 mm), mectamu go 30-40%. Kpynnoanes-
putosas (0.05-0,1 mm) n menkoncammuTtoBast (0.1—
0.25 mm) cppakumu cocTaBIstoT 5—7%. O6I0MOYHBIT
MaTepuan MpefCcTaBiIeH NPEUMYILIECTBEHHO KBap-
[[eM, KaJIMEeBbIM IIOJIEBBIM IINMAaTOM, TUIAaTHOKJIa3aMU
u xjg0puToM. OCTaTK! CTBOPOK AMATOMEN (LEHTPH-
YECKHX U MEHHATHBIX) COCTaBISIOT 5—10%, a cnuky-
JIbI MOHAKCOHHBIX I'YOOK — 2—-3%. Hixe 110 KojoHKe
cojiepkaHue OOJIOMOYHOTO MaTepuaja BapbUpyeT
oT 5—7% no 30- 40%, a ocagku NpeacTaBIeHbl epe-
ClIaMBaHUEM TJIMHUCTBIX UATOMOBBIX aJ€BPUTOB U
AMAaTOMOBBIX aleBpUTUCTBIX TriauH. CopTupoBKa
ocaaka mioxas. KpynHeie 06110MO4HbIE 3€pHA IIIOXO
OKaTaHHbIE WM HeOKaTaHHble. Ha HEKOTOPBIX MH-
TepBajlax KOJIOHKH COfiep>KaHUe OCTaTKOB AMaTOMEN
pocturaet 10-15%. ITpucyTcTBYIOT peKue CKeIeThI
paguodnsgpuil u cuukogaremaT. Ha rnyoune 150
CM OT OBEPXHOCTHU IHA BCTpevaroTcs 3epHa Oyporo
0XXEJIE3HEHHOT'O BYJIKAHUYECKOT'O CTEKJIA M Ay TUI'€H-
Horo ¢pamboupansHoro nuputa. bauskuil cocras
MMEIOT OTJIOKEHHS KOJIOHKHU 89224, oTanyaroniuecs
OONBLINM COfepKaHUEeM KPEMHUCTBIX OWOTEeHHBIX
OCTaTKOB.

B nemarmueckoii 4acTm Mopsi, B KoJIoHKe 936
(rmy6una Mopst 1310 M) BepxHHE 96 CM CITOKEHBI IH-
aToMOBBIM WioM (0—6 ThIC. 1eT), HIKe KOTOPOro 3a-
JeraeT TMEpeXOfHbIl CIO MepecrnauBaroOLuXCs
KPEMHUCTBIX U TEPPUreHHBIX ocagkoB (78—120 cm,
6—8 ThIC. J1eT), c1abo N3BECTKOBUCTHIX (C (pOpaMIHU-
¢epamu) aneBputuctbix rmMH (120-160 cMm, 8-
12.5 TeIC. neT). 3aneraromuil HUXKE CIOW TEPPUTEH-
HBIX OCaJIKOB BEPXHETO IUICHCTOIEHA CONEPXKUT B UH-
TepBatie KoaoHku 295-300 cm npocioit Tedpprl K2 Bo3-
pactom 26 ThIc. aeT [Gorbarenko et al., 2002]. Paguoyr-
JIepofHbIe OIIpefieTICHNS 1o IUIAaHKTOHHBIM
dopamunudpepam N. pachyderma qanu Bo3pacT 0CaikoB
KOJIOHKH 936 Ha rmyonHax: 125 cm —9570 £+ 50, 155 cm —
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12140 + 60 1, 320 cMm — 26120 + 290 aet [Gorbarenko
et al., 2002].

Ha cranumu 931 (rnmy6una mops 3255 M) noBepx-
HOCTHBIE OCAJIKM MpPECTAaBIEHbI OJIMBKOBO-3€JI€HbI-
MH aJI€BPUTO-TJIMHUCTBIMA JUATOMOBBIMHM WJIAMH.
ITpeobGnamaroT Lenple CTBOPKHU LUEHTPUUYECKUX AUa-
ToMmelt pasmepoM ot 0.03 go 0.2 mMm. OHu cocraBis-
10T 50-60% muomjagm nmpenapaTos, npuyeM oT 10 o
20% npuxogutcs Ha f1odro KpynHbix (0.10-0.22 mm)
cTBOpPOK. CNMKYyJIbl MOHAKCOHHBIX M PEAKMUX TPUAK-
COHHBIX T'yOOK, a TaK>Ke PafioJIIpUU BCTPEYAIOTCS
penko (1-3%). I[Ipumecs menkoro aneBputa (3—5%)
U pefiKue ecyaHble 3epHa MpefCTaBIeHbI OJIEBBIMU
mnaTamM, OXKEJIEe3HEHHBIM BYJIKAHUYECKUM CTEK-
oM, KBapreM. Berpedarorcs menkme 6echopMeH-
Hble KapOoHaTHbIe 3epHa (MeHee 1%). CooTHolIe-
HUEe OMOTEHHBIX KPEMHHUCTBIX OCTaTKOB M 00JIOMOY-
HOH MpUMecH B ocafikax KojoHKM 931 BapeupyeT. Ha
rnyounax 97, 167, 211, 225 cM B KpEMHUCTOM TOpH-
30HTE COEpP3KATCsl TOHKHE TEPPUTrEeHHbIE IPOCION
aJIEBPUTOBBIX MJIIOB ¢ OCTaTKamu Auatomei. Hmxke,
Ha uHTepBane 250—440 cM, ocagku HpefcTaBIEHbI
nepecianBaHEM AUATOMOBBIX AJIEBPUTUCTO-TINHH-
CTBIX W IJIMHUCTO-IAATOMOBBIX Mi0B. Ee Himke, B
450 cM OT MOBEPXHOCTH JHA, T'OJIOLEHOBbIE WUIIBI
MpefiCTaBIEHbl TIIMHUCTO-aNIEBPUTOBBIMUA TYypOUH-
tamu [I"opOGapenko u fip., 2000]. Oxu cogepzkaT nopu-
ypHeHHoe KoauyecTBO (3-5%, peako mo 15-20%)
MaHUUpeN IUaTOMEN, CIUKYJ I'YOOK M PEeJKUX Mell-
KUX pafguonspuil. 3ajeraonimii Ha riayouHe 454 cm
OT MOBEPXHOCTH [{HA NecYaHbIN mpocioi (2 cM) co-
CTOUT M3 HEOKATaHHBIX 3€pEH IOJIEBBIX IINATOB U
JAIITOBOTO BYJIKAHWUYECKOTO CTEKJIA, C PEAKON IpH-
Mecbio auatoMeir. Cpeau MHUHEpAJOB TsKeIOn
¢pakuuy necka npeobnafaroT MarHeTUT, KIUHO- U
opronupokceHbl. OH MAEHTH(UUUPOBAH KaK IPO-
cioil Tepprl TR, oTiioxuBmIMiicsS NpU U3BEPXKEHUN
BynkaHa Tao-Pyceip Ha 0-Be OHekoTan Kypunbckux
ocTpoBOB & ThIC. €T Ha3ap [Gorbarenko et al., 2002].
B BepXHENNENCTOLEHOBON YaCTU KOJIOHKH B TEPPHU-
TEHHBIX UJIaX BCTPEYEHbI paccessHHbIe KapOOHAaTHbIE
3epHa paszmepom 0.01-0.05 mm um ocratku popamu-
Hudep (Menee 1%). B o61omouHoOi (ppakumu, Kpome
IJIarmokiia3a, KBapla, MMpoKCeHOB, POroBOi OOMaH-
KU, XJIOPUTA, YaCTUI] aHAE3UTOBOTO NN Oa3aIbTOBO-
r'o BYJIKAHUYECKOTO CTEKJIa MPUCYTCTBYIOT KPYIIHbIE
(0.18 MmM) 3epHa OpTOKNIa3a U MEPTHTA.

B xononke 935, B BepxHeil yacTu CKI0OHA TOABO-
Horo mnopuaTuss Akagemmn Hayk (rimyOmHa Mopst
1110 M) ronoleHoOBbIE OCaKK MIPEICTaBIEHbI Tecya-
HUCTBHIMU aJIEBPUTAMHU C HE3HAUNTEILHON MPUMECHIO
AMATOMOBBIX CTBOPOK. KpeMHUCTBII TOPU30HT BEP-
XOB Tr'OJIOLIeHA 3/1€Ch, I0-BUANMOMY, CMBIT UJI HE OT-
Jarajicsl, a Ha TIOBEpXHOCTU OOHAXKAFOTCS TEPPUTCH-
HbI€ Ocafiki 6oJiee [PEBHUX CIOEB.

Bomm3n Kypnibckoii ocTpoBHOM xyrm (CTaHIWS
HS-2) rononeHoBbie ocagku 6oee rpyoble 1Mo cpaB-
HEHHUIO C OCaJikaMM NeJarndecKoi 4acTu Mopsi, He-
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8 BOJIOXUH wu np.

CMOTps Ha OoJsblINe IIyOUHBI UX OTIOXEeHUs. Vbl
MMOBEPXHOCTHOTO cJOsI (2 CM OT MOBEPXHOCTH J(HA)
copepxkart 10 30-40% 00610MOYHBIX 3€pEH aJIEBPUTO-
BOi1 pa3MmepHocTH U 5—10% cTBOpPOK AMaTOMEN M UX
NETPUTA, a TaK¥XKe pefKUue CHHUKYJbl I'yOOK. 3Hauu-
TEJHHYIO 4acTh OCajika COCTaBJSIET TIIMHUCTOE Be-
ECTBO, HEPEAKO B BHfie OecpOpMEHHBIX KOMOYKOB
U JUIMNTUYECKUX IeJUIeT, U paccesiHHble Oecdop-
MeHHbIe BbIflesienns (o 0.1 MM) OKcuIOB MapraHia
(okono 10% nnomaan npenapara). Hiwke no Konos-
K€ B T'OJIOLICHOBOM AJIEBPUTO-TIIMHUCTOM [UATOMO-
BOM HJI€ BCTPEYaIOTCs MPOCIOU KPYIHOTO alieBpuTa
u cpefgHe coptupoBaHHoro necka (10, 26 u 32 cMm HE-
K€ MOBEepXHOCTH fHA). Ilecok mpepcraBieH HeoKa-
TaHHBIMH 3€pHAaMHM KBaplia, MJIaruokiia3a, KaJaueBbIX
MOJIEBBIX IIMATOB, KIMHONUPOKCEHA, XJIOpUTa, OHO-
THTa, MYCKOBHTa, aM(pHuOOIOB, BYJIKAHUIECKOIO
CTekJa 1 KoMouyKaMmu rnHbl. CofiepskaHne CTBOPOK
AMaTOMEN W UX feTpuTa BapeupyeT oT 5 no 30%.
Bcerpeuarorest ciukyinbl MOHaKCOHHBIX TYOOK (0-5%,
B OTHENBHBIX closX A0 15% mioinaau npemnapata) u
FeKCaKTHHEIN], pefiKue Menkue paguoisipun. B 40 cm
OT MOBEPXHOCTH JJHA U HUXKE B OCAJKE BCTPEUAIOTCS
MUKPOCTSPKEHUSI U XJIONIbEBUAHbIE BBIJIEJICHUSI OKCH-
OB MapraHija 1 reMaTuT (110 BYJIKaHUYECKOMY CTEK-
a1y). B BepxHemneidcTOneHOBON YacTU KOJIOHKH, Ha
rinyouHe 73 c¢cM B INIMHUCTO-JUATOMOBOM aJIEBpUTE
MPUCYTCTBYIOT TaK>Ke OIUIaBJIEHHbIE (MM OKaTaH-
Hbl€) 3€pHa MarHetuTa, pazmepoM go 0.1 MM, ay-
TUT€HHBIN NAPUT, & TaKXKE TE€TUT U (UJIM) TEMaTHT,
3aMelarolil 4acTUIlbl OCHOBHOTO WIIM CPEHEro
BYJIKAHUYECKOT'O CTEKIIA.

MUWHEPAJIBHBI COCTAB T'NIMHUCTOU
OPAKIIMHU B T'OJIOLIEHOBBIX OCAIKAX

WccnegoBanusi MHUHEPAJbHOTO COCTaBa TJIMH
(ppakumit <1 mxm u 1-10 MKM) DOBEPXHOCTHOrO
CIIOSI OCaIkOB paHee MPOBOAWINCH METOTAMHU OKpa-
mmBaHus [Hesecckuii, 1957; 3axaposa u ap., 1977],
mudepeHIIaIbHOIO TEPMUYECKOrO aHanmm3a [3a-
XapoBa u fip., 1977], peHTTeHOBCKUM Iu(PPaKTOMET-
puueckum [Kypnocos, Mypamaa, 1978; Aoki, Oinu-
ma, 1988]. brlno ycTaHOBIEHO NpeobiIajaHue UILIH-
Ta U CMEKTUTOB (MOHTMOPUJIJIOHUTA U O€HeInTa)
B OCajIKaX IEHTPAJILHOM YacTH MOPSI, BLICOKHE COTIEP-
>KaHUST MOHTMOPWJLTOHUTA Ha TUTOMIAMSX, IPUIIETaro-
UX K roro-3anagHoi KamMyaTke, 1 MMOBBIIIEHHBIE CO-
nepxkanust kaonuauTa (10-14%) B61u3n roxuoro Ca-
xammHa W B roXHOUW dYactu IOxHO-Kypminckoi
koTnoBuHbI [KypHocoB, Mypamaa, 1978; Aoki, Oinu-
ma, 1988]. B nmocnennem cnydae npeanosiaraeTcs mno-
CTYIJIEHNE KAOJWHUTOB THAPOTEPMAIIBHOTO MPOMC-
xoxpenust ¢ 0-a Kynammp u npyrux Kypunbckux
ocTpoBoB [Aoki, Oinuma, 1988]. 3amMeTHas nmpumech
KaOJIMHATA yCTAaHOBJIEHA TaKKe B WJIaX IEHTPalb-
HOH YacTH MOps, B OTMIENIbHBIX MPOoOax paioHa BO3-
BhIllIeHHOCTH Akafemun Hayk [3axapoBa u fp.,
1977]. CMemaHOCIOWHBIA MILIUT-CMEKTHUT, COCTaB-
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JISBIINI CYIIECTBEHHYIO YacCTh MIIMHUCTBIX (Ppakiuit
B WJIaX, paHee He ObUI [UArHOCTUPOBAH M, IO-BUU-
MOMY, TPUYHCIISIIICS K CMEKTHTaM.

Hamu uccnengoBana rimHucTast ppakiust OcakoB
KOJIOHOK, PacCIlOJIOKEHHBIX Ha Ipoduiie yepe3 akBa-
Toputo OX0TCKOro Mopsi (cM. puc. 1, Tadun. 3). B nimax
OONBIIMHCTBA CTaHIMI MPpeobialatoT WIJUT U cMe-
IIAHOCIOWHBIN WITUT-CMEKTHUT, B CYMME COCTaBIISIIO-
e oT 60 o 80%. CMexkTHuT peodiagaet (mo 65%)
Ha OTHAENBHBIX HHTepBanax KoyioHku LV27-2, B
MEHBIIMX KOJIIMUECTBAX OH COJEPKUTCS M B KOJIOH-
Kax 934 u HS-2. CMemaHOCTONHBIA XJIOPAT-CMEKTUT
(BEpOSITHO, KOPPEHCUT) BCTpeUYaeTcsl B Ocajikax Ko-
JToHOK 89211, 89224, LV-5, MakcuManbHO, B KOJIOH-
ke LV27-2. B nimax xonoHok 934 u 931 pacnpocrpa-
HEH CMELIAHOCIONHBIN HWIINT-BEPMUKYJIUT, KOTO-
pbIil TMATHOCTUPYETCS 1O CMEIICHWIO OTPaKeHUS
(001) ot 11.5 B BO3AYHIIHO-CYXOM H_HACBIII[EHHOM
STWJIEHTJINKOJIEM TpenapaTax, 1o 10 A s MpOKaJjeH-
HoM npenaparte. CofiepkaHue XJIOpUTa MUHUMAILHO
B ocajkax craHuuu 934. KaoquHAT BCcTpedaeTcs Ha
OTJIENBHBIX MHTEpPBajaX KOJOHOK B OCajIkaxX MOYTH
BCEX CTAHIUU B CMECH C XJIOPUTOM, UTO 3aTPYAHSET
€ro KOJIMYECTBEHHYIO OIIEHKY BO (PpakInd <2 MKM
(cM. Tabn. 3). Oguako HanboJee GoraThl UM OCAJIKU,
oTJIaraBIuecs B nepudepuieckon yactu dacceiina.
KaonmHuT mpakTHYecKu OTCYTCTBYET B KPEMHHC-
TBHIX WJIaX LEHTpPaJbHON yacTu OacceiiHa (cTaHUUU

936 u 934).

B nosepxaoctHOM cioe (0-20 cM) ocagkoB cofiep-
KaHWe WJUTNTA B TUIMHHACTOW ppakumm (<2 MKM)
yMeHblIaeTcs oT menbga (cranuuu 89211 n 89224)
HEHTPaTIBbHOI YacTy Mops (ctanimu H7-986, 936, 934).
ITpn mpubnmxkenun Kk KypunbckuMm ocTpoBaM (cTaH-
uuu 931 u HS-2) ero konm4ecTBo HECKOJIBKO BO3pa-
craet. [lapanieapHO yMeHbIIAETCS KBapL-NOJIEBO-
mmaToBoe oTHomenune — ot 0.6 (ct. 89211) mo 0.06
(cranmms 936), KOTOpoe CHOBa BO3pacTaeT B HOBEPX-
HocTHOM crnoe cranuumit 934 (0.27) u 931 (0.21) n
crannuu NS-2 (0.18). 'nmunbI 6051€€ TOHKUX pa3zmep-
HBIX (ppakumii (<2 MKM) 0OOramieHbl CMEKTUTOM, a
rpyobIx (2-5 MKM) — uniautom (cM. Taba. 3, ct. 931
u 934).

MuHepanbHbI COCTaB TVIMH OTpaskaeT pa3HooO0-
pas3ue UCTOYHMUKOB UX nocTyiuieHus: B OX0TCKoe MO-
pe 1 fudpepeHIranrio TEPPUreHHOro BEIecTBa Mo
pa3Mepy 4acTul, NIPUBEAIIYIO K OOOTalleHUIO0 OTHO-
CUTEJIbHO TPUOPEKHBIX OCAKOB KAOJWHUTOM, a
TOHKO3EPHHUCTBIX IMEJarniecknx WIOB — CMEIIaHOC-
JOMHBIM WNIKAT-cMeKTUTOM. IlomaBnstolnee OONb-
IIMHCTBO WJIJIUTA, WIIUT-CMEKTUTA, KAONWHHATA WU
XJIOpUTa — AJJIOTUTCHHbIE MUHEPANbl, IPUHECCHHbIE
peKaMu U 3aTeM pa3HeceHHbIe TeueHusIMU OXOTCKOTO
Mmops [Kyprocos, Mypamaa, 1978]. B Mopckux naneo-
TEHOBBIX M ME3030MCKUX OTI0XeHusx CaxananHa co-
fepsKaTcs KaOJNWHHUT, AUOKTA3APUUIECKNE THUIPOCIIO-
Abl (MIIJIAT), CMEKTHUTBI, 3KEJIE3UCThIA XJIOPUT U CMe-
IIAaHOCIIONHBIN WINMAT-cMeKTHT [KypHOcos, 1971]. B
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Taomua 3. MuHepanbHbIN cOCTaB IMMUHUCTON hpakumu uiaoB OXOTCKOro MOpst

Ne cranuuu | aTepBan, cMm CMm | n-Cm | X-Cm n-B n X K
Ppaknusa <2 MKM
89211 5 32 Cn. 43 17 8
25 22 Cn. 44 34 Cn.
42 20 21 38 16 5
62 19 Cn. 57 17 8
82 38 41 21 Cn.
112 40 Cn. 41 15 4
142 20 20 41 13 6
162 40 20 21 9 10
89224 0 ? 22 41 37 Cn.
LV27-5 0-5 Cn. 55 18 23
LV27-2 0-10 45 ? Cn. 35 20
60-70 ? ? 64 18 17
110-120 ? ? 60 27 13
170-180 ? 46 28 26 ?
230-240 Cn. 68 ? 20 8 4
300-310 65 Cn. 18 7 10
380-390 Cn. 45 Cn. 33 22 +
470-480 18 59 16 7
600-610 Cn. 35 45 20
720-730 Cn. 53 Cn. 27 16 4
H7-974 16 ? 58 Cn. 21 21
H7-986 20 74 Cn. 10 12 4
936 8-10 68 Cn. 20 9 3
18-20 44 Cn. 35 21
38-40 Cn. 19 Cn. 48 33
58-60 56 Cn. 25 19
78-80 49 Cn. 28 23
98-100 76 Cn. 14 10
118-120 60 Cn. 25 15
934 7-9 9 76 10 5
52-54 Cn. 13 Cn. 60 17 10
97-99 38 37 15 10
142-144 20 58 12 10
205-207 26 Cn. 47 17 10
234-238 14 69 10 7
931 8-10 Cm. 59 30 11
48-50 Cn. 41 21 18 20
88-90 55 Cn. 18 18 9
128-130 Cn. 39 27 21 9 4
168—-170 Cn. 50 Cn. 9 14 27 ?
HS-2 15-20 45 Cn. 33 16 5
60-65 Cn. 58 Cn. 21 14 7
Dpakuus 2-5 MKM
934 7-9 24 Cn. 56 19
52-54 7 Cn. 61 15 17
97-99 53 14 19 14
205-207 42 Cn. 15 20 22 +
234-238 21 Cn. 63 3 16
931 48-50 39 43 17
88-90 Cm. 62 16 22 +
128-130 38 46 15
168—-170 70 14 15 +

ITpumeuanne. Cm — cMekTuT, M1-CM — mimaT-cMeKTUT, X-CM — XIIOpUT-cMeKTHT, VI-B — mimut-sepmukynur, Y — unur, X — XI0OpHT,
K — KaonuHuT; + — KAaOIMHUT NpeAnonaraeTcs o pa3pelleHuo Ha JudpakTorpaMmax ayoaera orpaxenuii xiaopura (004) u kaomnu-
Huta (002), Cn. — creibl MUHEpana.
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10 BOJIOXUH wu np.

MaJICONEHOBbIX KOHTUHEHTAJIBHBIX (YTIIEHOCHBIX)
OTJIOXeHUAX 3anagHo-CaxalnHCKOro nporuda Kao-
JIMHAT MPUCYTCTBYET B 3HAUUTENBHBIX KOINYECTBAX,
HO MaJio pa3BUT B MEPEKPHIBAIOIINX UX MOPCKUX OT-
noxennsax [Kyprocos, 1971].

YacTb MMUHUCTBIX YacTul B wiiax OXOTCKOro Mo-
ps mocTynaja Ipu NOBOHOM pa3MbIBe Oolee peB-
HUX OCaJKOB WM MOpoA. Takoe MpOMCXOXJEHHue,
IPEIONIOKUTEIBHO, MOTJIM UMETh CMEKTUTHI U XJIO0-
PpUT-cMeKTUTHI u10B cTaHuuu LV27-2. [ToBbllieHHas
tutanucrocts (TiO,/Al,O; > 0.5) rauHucToi ppak-
mun (0.001-0.005 MM) TOJIOLIEHOBBIX OCAIKOB 3aIaj-
HOIl okpauHbl BrafuHel [leproruna [Acraxos, 2001]
CBHACTEIBCTBYET O CYLIECTBEHHO (PEMUUYECKOM CO-
CTaBE OCAJIKOB U MOPOJ, OOHAXKAIOIIMXCS B 3TOM IPO-
TSKEHHOH MOJIOce M CIY>KMBIIMX MCTOYHUKOM TIIH-
HUCTBIX MUHEpPaJoB. [IepBUYHBIM UCTOYHUKOM XJIO-
PUT-CMEKTHUTA MOT CITYKATH MEIIOBON O(PUOITNTOBBIN
koMmiuiekc IIMHATOBCKOrO MOABOAHOTO MOMHSTHS,
oTenstomero BnaguHy [eprornHa ot CeBepHOro
Caxanuna [Pogaukos u gp., 2002].

ITpopykTOoM pasMbiBa JpeBHUX (BEPOSITHO, TUAPO-
TepMaJIbHO U3MEHEHHBIX) OCHOBHBIX IIEIOYHBIX 11O-
POl MOT OBITH CMENIAHOCTOMHBIN WIIITUT-BEPMHUKY-
JIAT B MHATOMOBBIX WIax crannuil 934 u 931. B6nu3n
9TUX CTaHUUM, HAa mopHITUN AKaiemun Hayk otme-
YeHBI TMPOSBIICHNUS IUTMOIEHOBOTO CYOIIEIOIHOTO
0a3anbTOBOTO, aHIE3UTO-0a3aJILTOBOIO 1 aHIE3UTO-
BOro ByJkaHu3Ma [CobequH u fip., 2002], a Henopamne-
Ky, B camoil HOxxHO-Kypuibckoil KOTIOBUHE BBISIB-
JIEH BYJIKaH, U3BEPraBLIMA aHAE3UTO-0a3ajbTOBbIE
JlaBbl B paHHeEIIelcTOUeHoBoe BpeMs [TapapuH n
ap., 2000]. Ha Bo3BeimienHoctn Axkagemuu Hayk
TaK>XKe JparupoBaHbl aJeBPOJIUTHI, aPKO30BbIE IeC-
YaHUKH, KaJMeBO-MarHe3naiabHble OMOTUT-XJIOPUTO-
BbI€ CIIaHIBI ¥ MeTaMOp(U30BaHHbIE, THTEHCUBHO
OouoTuTH3MpoBaHHble 3dy3uBbl [Jlenukos, 1992].
NnnuT-BepMUKYIUT MOT OBITH MPOAYKTOM TajibMH-
pON3a WK TUAPOTEPMATLHOTO U3MEHEHUST OMOTH-
TOB 3THUX HMOPOI.

IIpakTuyecku Bce yCTAaHOBJIEHHbIE B UlaxX KpeM-
HUCTOT'O TOpU30HTA rojoneHa OXoTCKOro MOps IIH-
HHUCTbIE MUHepanbl (MCKIIOYas CMEIIaHOCIONHBIN
WIJIAT-CMEKTUT) NPUCYTCTBYIOT U B ME3030MCKUX
KpeMHeBbIX Tonmax Cuxora-AnuHs. Kopsl BbiBeT-
PHUBAHMS HA CONPENEIBHON C CHXOT3-aJIMHCKUM Oac-
CEIHOM Cylle CIY>KUIM OCHOBHBIM MCTOYHMKOM IIO-
[aBJISIFOIIEN Macchl TJIMHUCTBIX MHHEpANoB (0OJb-
1Iefl YacT! WUIATA, MUHEPAJIOB TPYIIIbI KAOJIMHATA
U HEKOTOPBIX ApPYyrux). ICTOYHUKOM BBICOKOXKEE-
3UCTBIX THAPOCIIOf], XJIOPUT-CMEKTHUTA (KOPPEHCH-
Ta), XJIOPUT-BEPMUKYJIUTA 1 aHOMAJIBHO BBICOKOTO
COfIep>KaHuUs XJIOPUTA B HEKOTOPBIX FOPCKUX CHIIHLH-
Tax CuxoT3-AnuHs ObIIM OCHOBHBIE BYJIKAHNYECKHUE
MOCTPOMKM BHYTpH OacceiiHa u, MECTaMHt, TUIPOTEP-
MallbHas aesaTelbHOCTh [Bomoxuu, 1980, 1985; Bo-
J0XuH # Ap., 2003]. B TpuacoBbIX KpeMHEBBIX TOJI-
max Cuxors-AnnHs, B KPEMHSIX U TIIMHUCTBIX KPeM-
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HSAX COflep>KaHhe KAOJNMHUTA W MeTaramiya3ura B
rauHucTod ppakuun gocturaet 20-27% (B mo3gHe-
HOPUICKO-P3TCKUX CIIOsIX), a B apruiurax — 29%
[Bonoxus u ap., 2003], yTo 6onbliie cogepKaHus Ka-
OJIMHUTA B IIENIb(OBBIX Ocaikax OXOTCKOTO MOpAL.

XUMUYECKHNI COCTAB
T'OJIOUEHOBBIX KPEMHEBBIX NJIOB

BonbmMHCTBO M3BECTHBIX KapT pacnpencsieHus
amopdHoro kpemtaesema (Si0O, amopd.) B oTiaoxe-
HUSIX MOPEN U OKeaHOB 0a3upyeTcs Ha XMMUYECKOM
ONpENIEeNICHNU €0 COAeP>KaHMs B BYKPATHBIX COAO-
BBIX BBITSIKKax Ha BOfsHON OaHe [Be3pykos, 1960;
JHucuupiy, 1966 a, 6; 1970, 1974, 1978 u ap.]. OTot
METOJ JaeT HETOUHYIO M YacTO 3aHUKEHHYIO OLICHKY
UCTHMHHOTO KOJIMYeCTBa OMOr€HHOI'O KpeMHe3eMa B
YyeTBEpTUUYHBIX ocafkax [be3pykoB u np., 1970;
De Master, 1981; Volokhin, Popova, 1995]. B npeBHux
KPEMHEBBIX IIOpPOfax, HE COfepKaluXx aMOpgHOro
KpeMHe3eMa, OIEHKON KOJMYecTBa ayTUT€HHOTO
KpeMHe3eMa SIBIISIETCSl COAepkKaHue “U30bITOYHOrO”
win “cBoOOHOTO” KpeMHe3ema [ XBopoBa, 1968].

B unax Oxorckoro Mops cogepkaHue cBOOOJHO-
ro KpeMHe3eMa pacCUUThIBAIIOCH MO opmyiie
SiO, cB. = Si0, Ban.— 2.4Al,0;, ucnonbs30BaHHON U
IpH €ro OLEHKe B mwiax ®UINIIMHCKOTO MOpSi, U B
KpeMHeBbIX nopoaax CuxoTa-AnmHsS m MOHTOIIO-
OxoTtckoii o6actu [Bonoxud, Muxainos, 1979; Bo-
noxuH, 1985; Volokhin, Popova, 1995]. Copepzkanust
SiO, cB. u SiO, amopd. cBsi3aHBI HE MPONOPIMOHAb-
HOU 3aBUCHMOCTBIO (cM. pHC. 2). B NmOBEpXHOCTHBIX
ocagkax Oxotckoro Mopsi otHouenue Si0, cB./SiO,
amopd. BapeupyeT OT 1.4 — B 6aTHanbHBIX, 10 3 — B
menb(OBbIX, COCTaBNssA B cpegHeM 1.8. Brrumcnen-
Hble copiep>kanus Si0, CB. CyIIECTBEHHO MpEBbIIIA-
IOT KOJIMYECTBO aMOP(HOro KpeMHe3eMa B Hiax
menbga nu3-3a 3HaAYUTENBHON pUMecH 00JIOMOYHO-
ro KBapua, KajJMeBOrOo IOJIEBOrO INIaTa, KUCIbIX
IJIarMOKJIa30B U BYJIKAaHUYECKUX CTEKOJI.

B nosepxuocTHOM cnioe ocagkoB OXOTCKOTO MO-
pa mose HaumbOousbInero copepxanus SiO, amopd.
CMEIIEHO K BOCTOKY (cM. puc.1). Bblcokue cogepxka-
Husa Si0O, amopd. (6onee 30%) u SiO, cB. (Oonee
50%) xapakTepHBI sl BEpXHEN MOJIOBUHBI pa3pesa
TOJIOLIEHOBBIX OTJIOXKEeHUI: Ha cTaHusax LV27-2 (ce-
Bepo-3anajgHoe OKOHYaHUE KOTIOBUHBI [leproruHa),
LV27-5 (6poBka Oxotckoro cofa), H7-986 (Boc-
TOYHBI), 936 (FOKHBIA Kpail KOTJIOBUHBI [leproru-
Ha), 934 u 931 (HUKHAS Y4acTh CEBEPHOTO CKJIOHA U
mHO IOkHO-Kypmnbckoit KOTIIOBHHBI). MakcnMaib-
Hble cofepxKanus Si0O, amopd. (55.4%) u SiO,cB.
(65.3%) ycranoBieHbI B unax cranuuu 934 (tabn. 4). B
menbgoBbIX ocafkax cTaHummu 89211 copmepskaHue
Si0, amopd. e 60nee 20%, a SiO,cB. focturaet 44%.

Bemuuuna otHomenus menoueiit K,O/Na,O cna-
00 BO3pacTaeT B WiiaX KOJOHOK, YIAJIEHHBIX OT CYIIN
(LV27-2 u 936), yTO 00OYyCIOBIEHO OTHOCUTENbHBIM
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Ta6mna 4. XvMIYIECKAN COCTAB FOJIONEHOBBIX U MO3HEIICHCTONEHOBBIX MI0B OXOTCKOTO MODs, %

HHl;giﬁaCM Si0, | TiO, | ALO; | Fe;05 | FeO | MnO | MgO | CaO | NaO | K,O | P05 | ILmm. |Cywma [SiO, cn.| 3;2’&) K,0/Na,0 +$§)7Ti
Crannus 89211 (h =140 M, L = 48 KM OT ceBepHOTo Oepera)
5 68.79 | 046 |1039 | 1.90 | 1.88 | 0.06 | 1.39 | 1.55 | 1.79 | 1.57 | 028 | 9.50 | 99.56| 43.8 | 1223 | 0.88 103

25 68.30 | 046 | 1092 | 1.80 | 1.90 | 0.05 | 1.54 | 148 | 1.73 | 1.53 | 025 | 8.64 | 99.60| 42.1 | 19.72 | 0.88 10.1

42 69.90 | 026 |10.95 | 2.84 | 1.57 | 0.03 | 140 | 1.95 | 1.86 | 1.79 | 020 | 7.19 | 99.95| 43.6 0.96 20.7

62 68.78 | 0.50 |11.81 | 257 | 1.71 | 0.04 | 1.05 | 1.32 | 1.90 | 1.72 | 025 | 8.00 | 99.64| 404 | 1699 | 091 105

82 66.98 | 021 |1225 | 262 | 1.69 | 006 | 1.67 | 1.51 | 1.99 | 1.75 | 023 | 850 | 99.45| 37.5 | 1064 | 0.88 25.4

112 66.64 | 052 | 1241 | 286 | 1.72 | 0.05 | 2.11 | 1.54 | 229 | 1.96 | 025 | 7.01 | 9936| 369 | 7.36 | 0.86 10.8

142 67.86 | 048 | 1239 | 259 | 150 | 0.09 | 1.47 | 1.77 | 2.30 | 2.04 | 020 | 6.79 | 99.48| 38.1 | 9.10 | 0.89 10.6

162 68.30 | 0.50 |13.59 | 2.80 | 1.41 | 0.04 | 1.96 | 2.23 | 248 | 2.17 | 0.18 | 4.04 | 99.70| 357 | 1566 | 0.88 10.5

Cranuua 89224 (h =235 M, L =285 KM OT ceBepHOro 6epera)
0 |71.84 0.40 | 9.97 | 1.86 | 1.30 | 0.06 | 1.51 | 1.54 | 1.96 | 1.56 | 0.22 | 7.23 99.45| 479 | 2386 | 0.80 | 9.8
Cranmust LV27-2 (h = 1305 M, L = 130 kM oT 0-Ba CaxanuHa)

0-10 | 7456 | 030 | 644 | 1.94 | 106 | 006 | 133 | 1.71 | 1.19 | 1.16 | 0.14 | 9.55 | 99.44| 59.1 | 38.2 0.97 12.4
60-70 | 74.67 | 0.15 | 7.28 | 155 | 137 | 0.06 | 144 | 201 | 129 | 1.19 | 0.19 | 858 | 99.78| 572 | 2595 | 092 24.4
110-120 | 74.06 | 025 | 6.84 | 1.85 | 1.09 | 0.08 | 1.53 | 1.99 | 1.23 | 1.23 | 023 | 9.93 |10031| 57.6 | 34.92 1.00 14.7
170-180 | 7236 | 034 | 7.55 | 2.12 | 1.34 | 0.07 | 1.70 | 2.83 | 140 | 1.32 | 0.13 | 825 | 99.41| 542 [32.89 | 0.94 12.7
230-240 | 68.66 | 0.38 | 991 | 295 | 148 | 0.07 | 1.74 | 2.70 | 1.56 | 1.63 | 0.17 | 827 | 99.48 | 449 | 21.45 1.04 143
300-310 | 63.81 | 0.51 |12.50 | 320 | 1.75 | 0.09 | 1.94 | 1.85 | 1.95 | 2.10 | 0.28 | 9.33 | 99.31| 33.8 | 16.67 1.08 12.0
380-390 | 60.51 | 0.90 |12.80 | 430 | 1.80 | 0.05 | 1.86 | 3.86 | 1.67 | 1.99 | 0.18 | 9.68 | 99.60| 29.8 | 8.92 1.19 8.2
470480 | 61.94 | 0.62 1492 | 471 | 1.80 | 0.05 | 2.15 | 1.71 | 2.05 | 2.33 | 020 | 6.86 | 99.34| 26.1 | 85 1.14 12.7
600-610 | 61.64 | 0.59 |14.65 | 353 | 224 | 007 | 1.67 | 1.64 | 1.94 | 261 | 0.14 | 8.16 | 99.38| 265 | 4.04 1.35 12.1
720-730 | 62.57 | 0.99 |1538 | 4.03 | 1.97 | 005 | 203 | 1.69 | 2.17 | 272 | 020 | 5.67 | 99.47| 25.7 | 10.47 1.25 74

Cranmust LV27-5 (h =482 M, L = 428 xM ot m-oBa KamuaTka)
0-5 |74.59| 0.33 | 8.98 | 2.32 | 1.25 | 0.03 | 1.13 | 1.72 | 1.74 | 1.30 | 0.16 | 5.81 | 99.36| 53.0 |3o.93 | 0.75 | 13.2
Cranmusa H7-974 (h =710 M, L = 158 xM ot -Ba KamuaTka)
16 |70.9o| 0.40 |10.89 | 2.55 | 1.31 | 0.04 | 1.32 | 2.40 | 2.24 | 1.65 | 0.16 | 5.70 | 99.56| 44.8 |18.42 | 0.74 | 11.8
Crannus H7- 986 (h = 950 M, L = 382 kM oT ceBepHoro Caxanuna)
20 |66.91 | 0.33 | 9.60 | 2.49 | 1.15 | 0.07 | 1.62 | 5.51 | 1.82 | 1.34 | 0.16 | 8.68 | 99.68| 439 |21.94 | 0.74 | 13.6

AdON WOMNDLOXO 9 AUHALTONVHAHNAIY d090HATION0I
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Ta6iauna 4. OkoHuaHne

Si0,
amopd.

Lybuna, | i | Tio, | ALO; | Fe,03 | FeO | MnO | MgO | CaO | Na,O | K,0 | P,O5 | M. | Cymma|SiO, ce. +$i)7ﬁ

MHTEPBAI, CM Ko0/MNa,0

Crannums 936 (h = 1310 M, L = 326 kM ot 0. CaxanuH)
0-5 74.40 | 0.39 5.75 1.93 1.08 0.40 2.33 1.13 1.28 1.18 0.11 9.68 99.66 | 60.6 | 44.96 0.92 10.7
18-20 73.85 | 0.20 6.32 1.97 1.04 0.31 2.02 1.69 1.10 1.18 0.22 9.95 99.58 | 58.7 | 43.01 1.07 20.2
38-40 73.66 | 0.20 6.65 2.35 0.88 0.30 2.05 2.56 1.24 1.22 0.12 8.23 9946 | 57.7 | 43.16 0.98 214
58-60 72.10 | 0.24 6.92 | 2.61 1.10 0.37 2.27 2.43 1.24 1.33 0.14 8.69 | 99.44| 555 | 172 1.07 20.6
78-80 64.45 | 0.36 |10.27 | 4.06 1.12 0.46 3.04 3.45 1.57 1.67 0.20 8.88 99.53 | 39.8 | 20.08 1.06 18.8
98-100 62.35 | 045 [12.77 | 4.60 1.41 0.56 3.38 2.71 1.98 2.11 0.19 7.33 99.84 | 31.7 6.36 1.07 17.6
118-120 5485 | 0.52 |13.23 5.44 1.18 0.49 3.10 5.99 1.70 2.07 0.21 |10.91 99.69 | 23.1 5.82 1.22 16.4
Crannus 935 (h=1110 m, L = 507 xm ot o-Ba CaxajuH)
8-10 | 62.47 | 0.50 | 13.85 | 3.44 | 1.70 | 0.06 | 2.02 | 4.36 | 2.26 | 2.36 | 0.19 | 6.41 | 99.62 | 29.2 | 2.53 | 1.04 | 12.6
Crannust 934 (h = 2190 M, L = 183 kM oT Kypnibckux ocTpoBOB)

7-9 76.66 | 0.17 4.72 1.64 0.96 0.10 1.23 1.66 1.04 0.83 0.19 |10.35 99.55| 65.3 | 55.42 0.80 19.3
52-54 76.69 | 0.23 6.34 1.54 1.35 0.07 1.21 1.91 1.12 0.89 0.22 8.50 |100.07 | 61.5 | 53.67 0.79 15.8

97-99 7443 | 024 | 6.37 | 2.05 1.21 | 0.08 1.74 1.85 1.32 1.07 | 0.17 | 923 | 99.76| 59.1 | 45.14 0.81 17.1
142-144 | 76.85 | 0.36 6.37 | 191 1.12 | 0.10 | 1.23 1.22 1.07 | 090 | 0.21 8.60 | 99.94| 61.6 | 37.03 0.84 10.6
205-207 | 73.50 | 0.26 | 7.98 | 2.57 1.24 | 0.07 1.70 | 3.21 1.27 1.10 | 0.15 | 6.42 | 99.47| 54.0 | 30.3 0.87 18.1

234-235 | 67.43 | 033 | 9.29 | 2.87 1.64 | 0.11 209 | 354 | 1.36 1.22 | 0.19 | 945 | 99.52| 45.1 | 25.87 0.90 17.0
Crannust 931 (h = 3255 m, L = 170 km ot Kypuibckux ocTpoBOB)
8-10 7528 | 024 | 7.74 | 1.84 | 1.48 | 0.11 1.55 | 2.16 | 1.23 1.01 | 0.18 | 6.61 | 99.43| 56.7 | 41.59 0.82 17.5
48-50 72.61 | 026 | 8.74 | 2.11 1.39 | 0.08 1.82 | 3.10 1.49 | 1.06 | 0.13 | 6.65 | 99.44| 51.6 4.31 0.71 16.4
88-90 67.59 | 043 |11.56 | 330 | 1.88 | 0.09 | 2.05 | 3.99 | 2.09 | 1.37 | 022 | 493 | 99.50| 39.8 | 19.18 0.66 14.9
128-130 | 72.42 | 028 | 7.97 | 2.17 144 | 0.11 | 220 | 242 | 1.06 | 1.12 | 022 | 8.25 | 99.66 | 53.3 | 34.55 1.06 20.9
168-170 | 61.72 | 0.58 |14.58 | 391 | 237 | 0.13 | 2.80 | 440 | 227 | 1.57 | 020 | 5.14 | 99.67| 26.7 4.58 0.69 13.5
Crannust HS-2 (h = 3300 M, L =91 kM ot Kypunbckux ocTpoBOB)
5-20 7090 | 038 | 9.85 | 2.23 1.84 | 0.09 | 194 | 296 | 1.77 124 | 0.15 | 625 | 99.60| 47.3 | 22.07 0.70 13.4
60-65 70.89 | 0.44 |12.82 | 3.82 | 2.01 | 024 | 251 | 3.49 | 2.03 1.37 | 024 | 537 | 99.80| 34.7 7.93 0.67 16.8

IIpnmedanne. [Tpo6e1 maTEpBanos 470480, 600-610 u 720-730 cm cranmum LV27-2 npecTaBIsiOT BEpXHEIITHONECHOBBI NHTEPBAN KOJOHKH. OCTanbHbIe aHANIN3bI XapaKTepH-
3YIOT I'OJIOLICHOBBIN TOPU30HT; /i — IIIyOKHA BOJAbI, L — paccTosiHUE OT OypKaiiein cyy.
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I'OJIOUEHOBOE KPEMHEHAKOINIEHME B OXOTCKOM MOPE 13

YBEJIWYEHUEM JIOJIM TIMHUCTHIX MHUHEPAJOB, CpPeld
KOTOPBIX NpeoOIajatoT WIIUT U CMEIIaHOCIONHBIN
UJITAT-CMEKTHUT, 1 YMEHbIIIEHHEM 0OJIOMOYHOI ajeB-
pUTOBOH (ppaKiuu, coiepKalleil 3HaUuTEIbHOE KO-
JMYECTBO TMOJIEBBIX MMMATOB. [1o HanpaBiIeHNtO K 1M0-
nyoctpoBy Kamuartka (ct. H7-974) u x Kypunbckum
ocTtpoBaM (ctanuust HS-2) 3TO OTHOIlIEHHE CHOBa
yMeHbIaeTcs (cM. Tadmn. 4).

Bo Bnapure [leprornHa n3BeCTHbI MAKCUMAIIbHBIE
mi1st OXOTCKOTO MOpSI COfiep>KaHns MapraHiia B OKHC-
neHHbIX (o 3.07%) [Octpoymos, 1954] u B BoccTa-
HOBJIEHHBIX (Io 1.68%) mMaTOMOBBIX Uiax [AcTaxoB
u fp., 2000]. Ocapku cranuuu 936 o6oraiieHbl OKH-
cpro Maprasia B 3—10 pa3 nmo cpaBHEHUIO ¢ OcajlkaMu
APYrUX CTAaHIUNA. DTO MOXKHO OOBSICHUTH OIMU30CTHIO
CTaHIUH K MpefnoaraeMoil 30He pa3rpy3Ku THAPO-
TepMaJbHBIX pacTBOPOB [AcTaxoBa u fip., 1987; Ac-
TaxoB u Ap., 2000]. Monyns (Fe + Mn)/Ti B ocagkax
9TOH CTaHIUHU NOBLIMEH (0 21.4), 4TO, BO3MOXHO,
CBUJIETEILCTBYET O 3apaXKEHHOCTH OCAJKOB THUPO-
TepMaJbHBIM Keje3oM U MapranimeM [CTpaxos,
1976]. AGCOMIOTHBIE MacChl HAKOIJIEHUS M30LITOY-
HOr'O Maprasija BO BhnaguHe [lepioruHa B rojioleHe
nocturanu 62.6 mr/cm?> B 1000 et [Acraxos u ap.,
2000]. Ouu 6b11u 6/1M3KHM K TaKOBLIM Ha BocTouHO-
Tuxookeanckom nogustuu (BTII), rme ero mocryn-
JIEHNE CBS3BIBAETCS C 9KCraIsITUBHO-THAPOTEPMAIb-
HOIl nesTenbHOCTBbIO [Bostrom et al., 1969, 1973;
CrpaxoB, 1976; MeramnionocHsie..., 1979; Lalou,
1983; I'ypBuy, 1998]. I1o reousnyeckum gaHHBIM,
BHajuHa [leprornHa xapakTepu3yeTcss BbICOKIM TeTl-
JIOBBIM IMIOTOKOM W PACHOJIOKEHA HaJl TOPSTIAM MaH-
THWHBIM THATIPOM, T7le Ha TIyOMHE OKOIIo 25 KM
MpeAnoaraeTcsl YacTMYHOE IUIaBJIEHUE BelllecTBa
[Poguukos u ap., 2002].

Ha rpacduke 3aBucumoctu SiO, ot moaynsa Al/(Al +
+ Fe + Mn) cocraBsl 11eab(OBbIX OCAIKOB CTAHIUH
89211 m 89224 (mone A) W Nejarm4eckux OCajKOB
cranuuit 934 u 936 (mone C) mpakTUYECKU pa3fiesi-
tored (puc. 3). ITone B coctaBoB 0caikOB OJHOXKbST
KOHTHUHEHTAJILHOTO cKioHa (ctanumu LV27-2) yac-
TUYHO MEePEKPHIBAET MOJS HIeTL(OBBIX U Nejarnye-
cKuX ocagkoB OxoTckoro Mops. Vbl 1ieHTpambHBIX
y4acTKoB Mop4 (ctanuuit 931, 934 u 936) 6au3ku no
3HAUCHUSIM MOJYJISI K IMAaTOMOBBIM WJIaM KOTJIOBHU-
Hbl [Tapace-Bena dununnuackoro Mops (cM. puc. 3).
OKeaHMYECKUE WITLI IeJIaTHYeCKUX 00J1acTeil 3HaAUN-
TeNIbHO OOoravye MapraHieM 1 XKeJe30M, YeM WIbI [IeHT-
panbHbIX 00sacTeil OXOTCKOro MOpsi, 1 UMEIOT HanOo-
nee Hu3Kkue 3HaueHus moaynsa Al/(Al + Fe + Mn) (cm.
puc. 3).

ABCOJ/IIOTHBIE MACCBI KPEMHE3EMA

Pa3znuuus ckopocreii cefuMeHTaluy B IIEHTpalb-
HOHl M mepuepuilHON YaCTSIX MOPSI MPOSIBISIOTCS
KOHTpPACTHEE IIpH HX BbIPA’KEHUU B aOCOIIOTHBIX
Maccax. CKopocTH cefiMMEeHTaluuu Ha eiabde U y
MOJHOXbSI MATEPUKOBOT'O CKIIOHA BapbUPYIOT, HO, B

JINTOJIOIUA U1 ITOJIESHBIE NUCKOITAEMBIE  Ne 3

CpefiHEM, Ha MOPSAOK BBIIIE, YEM B IIEHTPAJIbHOI Ya-
cta Mops (cMm. Taba. 1). HepaBHOMEpHOCTH CKOpO-
CTe! OTJIOXKEHUsI OCafIkOB B TOJIOL[EHE OTPaKaloT U
abCONIOTHBIE MacChl HAKOIIEHUSI aMOP(HOI0 U CBO-
6OgHOTO KpeMHe3eMa, MOJICINTAaHHbIE C MCIIOIb30Ba-
HUEM JJaHHBIX Ta0. 4 (puc. 4). B neHTpaspHoil yacTu
MOPSI OTJIOKEHUE OCaKOB MPOUCXOAMIO Ooyiee paB-
HOMEPHO, 33 WCKIIOYEHNEM YYacTKOB ITOIBOTHBIX
MOJIHATHI U KPYThIX CKIOHOB. Ha mpodune yepes
Oxo0TcKOe MOpe MaKCUMalbHbIE CKOPOCTH HAKOILJIE-
Hus Si0, amopd. u Si0, cB. OTMeYaroTCs Ha Melbge
(ct. 89211), y mOHOXKbSI KOHTHHEHTATBHOTO CKJIOHA
(ct. LV27-2), B HI>KHENl YacTU CKIIOHA TOMHSTHS
Axagemuu Hayk (ctanuus 934). Ha npuneraroieii K
aToMy nofHATHIO YacTu OxxHO-Kypunbckoil KoTno-
BUHBI (cT. 931) ycTaHOBJIECHbI MaKCUMaJIbHbIE a0Co-
MFOTHBIE Macchl HakorueHus: Si0, amopd. m SiO,cB.
(cootBeTcTBeHHO 5.7 1 11.6 r/cm? 3a 1000 neT). Boico-
KUMU TeMIIaMi KPEeMHEHAKOTUICHUS TAKKe OTIIMIACT-
cs1 kotnosuHa TUHPO (ct. H7-974), pacnonoxkenHas
BOJIM3U MOTHOXbSI KOHTUHEHTAJIIBHOTO CKiIoHa Kam-
YaTKi. MUHMMaNbHbIC 3HAYCHHs] aOCONMIOTHBIX Macc
Si0, amopd. (0.05) u SiO, cs. (0.53 r/cm? 3a 1000 neT)
yCTaHOBJIEHbI Ha cTaHIuK 935, BOIU3U BepxHEl OpoB-
KU nofHATHST Akanemun Hayk.

3aBHCUMOCTDH aOCOMIOTHBIX Macc KpeMHe3eMa OT
penbeda mHA OTMEUYEHA W B PYIUX COBPEMEHHBIX
OacceitHax. B bepuHroBoM Mope MakcumamnbHbIE a0-
conmotHble Macchl Si0, amopd. (r/cm? 3a 1000 neT)
BBISIBJIEHBI B NepuepuuecKkoil 4acTu riayboKoBOJI-
Ho KOTJIOBUHBI (3-3.8) u Oyxte IIpoBupenus (5) u
noHmxkeHb! (1.3-1.6) Ha mogBogHOM TogHsTHN LNp-
moBa. Ouu MUHEMAaINbHBI (0.2—1) Ha BHEIITHEM IIIeJIb-
de [JTucuupiy, 1966 6, B]. BnusHre nogBOIHOIO pesb-
ea HA CKOPOCTH KpPEeMHEHAKOIUJICHWs, pacipefese-
HUE KPEMHUCTBIX OMOT€HHBIX OCAIKOB, COfIEpKaHue B
HUX aMOP(HOTO KpeMHe3eMa OTMEUYEHO TaKKe B ITPH-
9KBaTOpHANbHBIX OacceiiHax: B KanmugopHuiickom
3anuBe [Calvert, 1966] u B ununmnuackoM mope [Bo-
JoxuH U Ap., 1989; Volokhin, Popova, 1995]. I1oBbI-
IIEHHOE HAaKOIJIEHNEe KPEMHHCThIX OMOT€HHBIX OCTaT-
KOB BO BNaJiMHaX iHa 0aCCeHOB OOBIYHO CBSI3LIBACT-
csl ¢ TIIyOMHHOW TMAPOJUHAMUKOMN, “NJIaBy4YECThIO”
AUATOMOBBIX CTBOPOK, OOJIErYaroleil uxX 3aHOC B TH-
XOBOJIHbIE YYaCTKH, U HU3KOU BSI3KOCThIO KPEMHHUC-
TBIX WIJIOB, 00JIerJaromeil uX CTeKaHue CO CKIOHOB
TOMHSITUH.

CPABHEHUME KPEMHMCTBIX OTJIOKEHUU
OXOTCKOI'O MOPA 1 CUJIMLINTOB
CUXOTI-AIMHCKOUN CKIIAOUATOUN

OBJIACTU

Ha oOmmupHo#t akBatopun OXOTCKOTO MOpS 3a
nocjefnue 6—8 ThIC. JIET FOJIOLEHOBOIO BEKa OTJIO-
SKHJICSI CDAaBHUTEIIBHO BbIIEP>KaHHBIN IO XUMUYECKO-
My cOCTaBy U (pU3MYECKUM CBOICTBAM FOPU3OHT JU-
aToMOBBIX mMioB. Ilocne nuTndukanum ocafkoB U
KaTareHeTUYECKNX HM3MEHEHUH IOpOj, OH MOXKET
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SiO, %
90+
POJT
R ] 1
T~ 03 04 05 06 0.7 0.8 09
80 Al/(Al + Fe + Mn)
Crannun OXOTCKOro Mopsi
o 89211
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N H7974 @ 93
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60+
O LV27-5 + 931
& H7-986 % HS-2
50 l | | | | |
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Al/(Al + Fe + Mn)
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Puc. 3. 3aBucumocts Mopyist Al/(Al + Fe + Mn) ot copepskanus SiO, B rononeHoBbIX unax OXoTCKOro Mopsl, KalHO30MCKHX
niax Tuxoro okeaHa u B IOPOJaX ME3030MCKAX KPeMHEBBIX (popmanmit CHXoT3- AJTHHS

1 — KOHTYPBI NOJIEli TOJIOLEHOBBIX 0cagKoB OXOTCKOro Mopsi: A — mienbga, b — KoHTHHEeHTanbHOTO ckioHa, C — nenaruyec-
Koit o6mactu; 2 — mirsl umummmHCKOro Mopst [ Volokhin, Popova, 1995]: OW —aTMofucKycoBbIe WiThI (BEpXHUII ITHOIIEH —BEPX-
Hull nneiicroueH), KI' — KpeMHUCTO-TIIMHUCTBIE Wbl (FOJOLEH); 3, 4 — UiIbl 3KBaTOPHAIBHOIO INOsiICA KPEMHEHAKOIITIEHUS.
[CBanbHOB, 1986; CBansHOB, ['opeeB,1986]: 3 — mieficToneH-rooNeHOBbIe TUHICTO-paguonsapuesslie (I'P), rmuHucro-pa-
nuossipueBble oooramennble guaToMesvu (I'PI) u paguonsipueBo-raunucteie uibl (PI), 4 — onuronen-MuoneHoBbIe paguo-
JsipueBble, oboraujeHuble fuaromesiMu ocagku (POJ1) u rnunucro-paguonspuessle ocagku (I'PO); 5 — Touku Ha Bpeske —
CpefHHEe COCTaBbI MO3JHEIOPCKUX TOJI] FOKHOr0 CuxoTa-AnuHs: 1-4 — p. [Ipurounas B 6ac. p. Konym6e (1 — HuXHSs Teppu-
TeHHasl TOJIIA, 2 — HIKHSS KPEMHEBO-TIIMHACTAS TOJIIA, 3 — MPOMEKYTOYHAsI TEPPUTeHHAs TOJIIIA, 4 — BEpXHsIsl KpeMHEBast
(sMoBast) ToJIA), 5 — MO3AHEKUMMEPHIK-TUTOHCKAs! TOJIIIA IIMHUCTBIX KpeMHell p. Kopeiickoi; 6 — KpuBble 3aBUCUMOCTH
cpennux 3HavyeHuit Mopynst Al/(Al + Fe + Mn) ot cofep:kanus SiO, B mapareHeTHIecKoli accouaniy nopoy (aleBpoaprusiu-
ThI — TIIMHUCTHIE CIITAIATHI — CHITUIATHI) KpeMHEBBIX Ton CuxoTa-Anuns [Bomoxun, 1988; Volokhin, Popova, 1995]. Ludpsr
B KpYyXKKax: 1— BopoHesKcKasi cBUTa (pa3pe3 . XabapoBcK, TpHac); 2 — asbJoBaKcKasi Tojula (6acceiine p. ¥Yccypu, Tpuac); 3 —
ropOyuHcKas cBuTa (r. [lanbHeropck, Tpuac); 4—5 — kucenenckas ceuta (Huxuee [Ipuamypne, 1opa): 4 — acconuanusi cepo-

UBETHBIX apTUJIJINTOB, INNIMHUCTBIX erMHCﬁ n erMHeﬁ, 5— acconuanyia KpaCHbIX apTUJIJINTOB, TTIMHUCTLIX SIIIM U SAIIM.

npeoOpa30BaThecs B INIACT MJIMHUCTBIX KPEMHEN (Me-
CTaMH, KPEMHEBBIX aJIEBPO-apTUJIJIUTOB), KOTOPbII
[I0 BPEMEHHU HAKOIJIEHUS U TOJIIMHE CPaBHUM C
KPEMHEBBIM 3JIEMEHTOM 3JIEMEHTApHOTO LUKIINTA
IITUTYATHIX KPEMHEN Tpraca mid mo3aHen opsl Cu-
x0T3-Anunsa [Bonoxun u fp., 2003]. CtpoeHue pas-
pe3a BepxoB IIIelicToneHa-rogoneHa (OXOoTcKoro
MODsi, OfIHAaKO, OOJIbIIEe CXOHO CO CTPOCHHMEM HU-
SKHEH 9acTH (pIuIeBO TOPIOHCKOM cBUTHI HImkHETO
ITpuamypsbs (Oeppuac), rae (y c. Huknss TamOoBka)
rpayBakKo-apKO30Bble TYpOMAMTBI cOfiep>KaT He-
CKOJIBKMMHM IIPOCJIOEB TJIMHUCTBIX KPEMHEHN TOJILH-
HOM OT HeCKONBKHX cM 1o 0.8 M.

CpaBHe}me XuMI4Yeckoro cocrapa. CoriacHO Kjrac-
CI/I(bI/IKaI_[I/II/I COBPEMCHHBIX MOPCKHUX OT.TIO)KCHHfI, K
KPEMHUCTBIM OTHOCAT WJIbI C COACPXKAHUEM aMOp(bHO-

JINTOJIOI'UA U ITOJIE3SHBIE NCKOITAEMBIE — Ne 3

ro kpemHesema cBoiiie 30% [be3pykos, JlucuipblH,
1960; JTucuupia, 1974, 1978]. K kpeMHEBBIM OTHOCST
MOPOfibI, B COCTaBE KOTOPBIX IpeolagaeT (CBbIIIE
50%) ayTureHHBI KpEMHE3eM WM €ro pacyeTHBIN
9KBUBAJIEHT — “CBOOOAHBIN KpeMmHe3eM [Teopmopo-
B4, 1950; Ilerporpadmueckuii..., 1963; XBoposa,
1968; BumaeBckas, 1984; Bonoxun, 1985; ®dponos,
1992; CnpaBovHUK ..., 1983].

IIpsimoe cpaBHeHUE XMMUYECKOI'O COCTaBa KpeM-
HEBBIX WJIOB U IOPOJ 3aTPYAHSET HE TOJABKO “coie-
BO€ MCKaXeHMe” (KOrfa UCIOIb3YIOTCS aHAIU3bl He-
OTMBITBIX OT COJIeH MPOO WIIOB), HO U PA3JIUYHOE CO-
Jep>KaHWe B CTPYKTypax MHHEPAJIOB JIETY4UX
coequaeHuil. [TockonbKky copepkaHue KapOOHATOB B
WIIax MPEeACTaBIECHHBIX 3Aech cTaHmuil OXOTCKOro Mo-
ps (cM. Tabd. 4, 5) He3HaUNTENHHO (He Gonee 1-3%), To

2004



15

T'OJJIOOUEHOBOE KPEMHEHAKOITIIEHME B OXOTCKOM MOPE
CuxoTa- AnuHCKIH 6acceiH
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Puc. 4. AGconroTHbIE MacCchl KpEMHE3eMa B COBPEMEHHBIX U ME3030MCKIX OKpPaNHHBIX MOPSX, r/em? 31000 meT.

1-Si0, cB.; 2 — SiO, amopd.

NOTEPH MpPH MPOKAIUBAHUK OTPAXKAIOT, IPEeUMYyIIe-

CTBEHHO, I0TE€pU CTPYKTYPHO-CBSI3aHHON BOJIbI U Op-
FaHUYECKNX COeTMHEHUIA.

IIpu nuarenese, KaTareHe3e u METarcHe3e COBep-
LICHCTBYETCA KPUCTAJUIMYECKas PELIeTKA TIJIMHUC-
TBHIX MUHEPAJIOB U NMPOUCXOUT UX TpaHcopmanus
[Muino, 1968; Koccosckas, lllyTos, 1963, 1971; Yy-
maes, 1978; De Segonzac, 1970]. I1pu atux npeobpa-
30BAHUSIX TPOUCXOMIUT MOTJIOIICHNAE KaJINsl, KAJIbIHsI,
Mar"usi U JpYyrux 3JEMEHTOB, CYMMapHO, OJHAaKO,
3HAYUTEJBbHO YCTyHalolllee KOJUYECTBY TepseMoi
BOJIbI U IPYTUX JeTyunx. B Me3030/icKkux cumugurax
CuxoT3-ANMHCKON O0JIACTH COXPAaHWIIUCH MUHEpa-
JIbI TPYMIbI KAOJTUHUTA U CMEIIAHOCIOMHbBIE TIIMHUC-
Thle MUHEpPAJIbl, HO OOHAPYKUBAIOTCS JIHIIbL CIECAbI
cMmekTuTa. Ilperepnesmue riayOUHHBIN KaTareHes u
MeTareHe3 mnalieo3oiickue nopopubl Monrono-Oxot-
CKOi1 obsactr, (PaKTUIECKH, YK€ MMEIOT ABYXKOM-
MOHEHTHBIN XJIOPUT-WLINTOBBIA COCTaB TJIMHUCTON
¢paknuu [Bomoxun, 1980, 1985].

JINTOJIOIUA U1 ITOJIESHBIE NUCKOITAEMBIE  Ne 3

3HaunuTenbHoe KoaudecTBo Bopabl (7-11% Bec.),
cofiepKalleiics B CTpyKType OMOreHHOro onana (Iu-
aToMeEM, paluoJsapuil, CIIUKYJI ryOOK U JPYyTUX Opra-
HU3MOB), MPU KaTareHeTU4YEeCKOoil TpaHchOopMaluu
ONAJIOBBIX NTOPOJ B KBaplEBbIe, TaKkKe OyfeT yTepsi-
Ha. KpoMe TOro, ocajiku notepstoT 3HaUUTEIbHYIO
YacTh OPraHUYECKOTo yIilepofia, CofepkaHue KOTo-
POro B KpeMHUCTBIX ni1ax OXOTCKOTO MOPSI AOCTHUTa-
et 1.5-2% [bespykos, 1960; Acraxos, 2001], u npy-
I'UX 3JIEMEHTOB OpraHM4ecKoro BeujecTsa. Benepcr-
BHE TOTEPh JETYYUX INPU AHA-KaTareHEeTHYECKUX
npeoOpa3oBaHusIX XMMHUYECKUN COCTaB oOOpa3yro-
LIUXCS HOPOJl MOKET CYIIECTBEHHO OTJIMYATHCS OT
cocTaBa TBeppoi (pa3bl UCXOTHBIX WIOB. XUMHIIEC-
KU cocTaB MOPOJI, C ONpPENENeHHBIMHI TOMYIEHUS-
MU, MOKET OBITb CMOJIETMPOBAH MO TaHHBIM MOITHBIX
CHJIMKATHBIX AHAJIM30B COBPEMEHHBIX OCAJKOB.
CpepnHee OTHOLIEHHE NOTEPb NPU INPOKAIUBAHUK K
[JIMHO3EMY B TPUACOBBIX MIIMHUCTBIX cununuTax Cu-
x0T3-Anuns cocrasiset 0.37, a B opckux —0.38 [Bo-
JIOXMH U [p., 2003]. DT OTHOIIEHUSI MOTYT OBITh UC-
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Taﬁnnua 5. CpaBHeHI/Ie XUMHUYIECKOI'0 COCTaBa I'OJIONECHOBLIX KPEMHUCTBIX UJIOB OX0TCKOro MOpPs 1 KPEMHEBBIX TOJII]

F0KHOTro CuxoTra-ANHI

Crannun OXOTCKOro MOpst Kpemuesbie Tonmu CuxoTa- AnuHs
Oxucppl, % | 89211 | LV27-2 936 934 931 I IT I v v
®) ®) “4) (6) “4) 15) (10) (23)

SiO, ?g%i ;ggg ;ggg ;gig ;igg 71.50 74.41 81.56 78.92 69.28
TiO, 8—3; 8—53 g—gg 8—;; 8_22 0.47 0.41 0.25 0.54 0.59
Al,O3 %—g—g g—g—g g—g—% g—-—g—g g—-—g—g 11.70 7.71 6.70 10.99 12.18
Fe,04 % % ;—g—g ;—%g g—%—i 2.22 5.85 1.39 2.66 4.62
FeO 1—?; 1—?; 1—23 i—gg % 3.09 1.56 2.65 297 1.55
MnO g—gg 8—8; 8—;53 8—23 8—1’8 0.39 0.57 0.15 0.07 0.03
MgO % i—gg %: 1—22 % 2.19 1.64 1.03 2.08 1.89
CaO i—g; ;—gg 21—0995—) (%%% %—-—g—g 0.80 0.64 1.00 0.07 0.71
K,0 % —i—% % %’8’2 -1—-—1—'—3 2.36 1.90 1.60 1.60 3.22
Na,O ;—% %—%—2 % %%g %—g 1.31 1.22 1.02 0.20 1.07
P,04 8——;2 g—g 8—1—2 8—%—2 %—%g 0.14 0.26 0.12 0.04 0.13
IT.om. %}1 2—8; 52)—:';21 g—;? g_g; 3.74 3.70 247 3.50 4.59
Si0, cB. %83 2%? % %g % 44.0 55.9 65.6 48.3 39.1
K,0/Na,O 0.92 0.98 1.01 0.83 0.78 1.80 1.56 1.57 8.0 3.0
(Fe + Mn)/Ti | 13.5 14.8 16.8 15.5 17.4 15.2 23.5 21.0 13.0 16.3

ITpumeuanne. OXOTCKOE MOpE: B YUCIIHUTENE — CPEJHUI XUMIUECKHIl COCTaB IOJOLECHOBBIX HIIOB, B 3HAMEHATENE — XUMUYECKHIT CO-
cTaB MofienupyeMbIx opof. Kpemuessie Tonmm Cuxora-Anmnas [Bonoxus u fip., 2003]: I — HuXHsIS KpeMHEBasi TONIIA KOJTYMOUH-
ckoii ceuThl p. Ilpurounoii (6acceitn p. Komym6e, TuToHCKMit sipyc), II — BepxHsisi KpeMHEBasi TOJIIA KOTYMOWHCKON CBUTBI TOTO XK€
paspesa (tTutoHckuii sipyc), Il — kpemueBas Tomma paspesa p. Kopeiickoii (paitoH c.J1a30, BepXHUil KUMepUAK—TUTOH). [V-V — HI3bI
TPUACOBON KpeMHeBOI (popmanmu: IV — olleHeKcKue OTIOKeHus pa3pesa r.JlanbHeropcka, V — cpefHeaHM3UICKIE OTIOXKEHHAS Pas-
pe3a p.OropogHoii (6ac. p. ¥Yccypn). B ckoOKax — 4ncio aHannu30B.

IMMOJIB30BAaHbI AJId I€EpecUYeTa COACPKaHUA OKUCIIOB B
mirax OXOTCKOro MODPs 1 pacdye€Ta MOAECJIIBHOT'O XUMU-
YECKOI'o coCTaBa nmopop.

B Taba. 5 npuBenieH peabHbIN CPEIHUN XUMUYeE-
CKHI1 COCTaB TBEPHON (pa3bl TOJTOLNEHOBBIX KPEMHIC-
THIX WJIOB OXOTCKOTO MOPST I MOJICIMPYEMBIil Ha €T0
OCHOBaHUM COCTaB KPEMHEBBIX NOpof (UUdpbI B
CKOOKax) IpH YCIIOBUH TOCTHKEHUSI CTETIEHN KaTare-

JINTOJIOI'UA U ITOJIE3SHBIE NCKOITAEMBIE — Ne 3

He3a ropckux cuunuToB. CofepskaHne KpeMHe3eMa
B MOJIETLHOM COCTaBe€ MOPOJ| CYIIECTBEHHO BBIIIE,
4YeM B HCXOJHBIX Wiax. B aOCOMIOTHBIX MPOLEHTAX
aT0 yBenmueHne Si0, MUHIMAILHO 711 KPEMHHICTO-
TEPPUTECHHBIX OTJIO0XEeHMH 11enbda (Ha 2.65%, ocaj-
ku cT. 89211) u MakcumainbHo (Ha 5.3%) [Jisl KpeMHHU-
CTBIX WJIOB INTyOOKOBOAHOM cTaHmu 936 (cM. Tadd1. 5).
MopenupyeMblil cOCTaB MOPOA OKa3bIBAETCS ONM3-
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KUM K XUMHYECKOMY COCTaBY MO3JHEIOPCKHUX KpeM-
HEBBIX TOJII }03kHOro CuxoTa-Anuas (cM. TabI. 5).
Ilocne crapmitHbIX MpeoOpa30BaHMil U3 TOJOLEHO-
BbIX KPEMHUCTBIX WIOB meabda (cr. 89211) moryT
c(OpMHUPOBATECS MOPOABI, ONM3KUE K CHIHIUTAM
HIDKHEl KpEeMHEBOW TOJIle KOJyMOMHCKOH CBUTHI
(pa3pe3 Oacceitna p. Konym6Oe), a U3 unoB cTaHuui
LV27-2 1931 — 6nin3kue K BEpXHEN KPEMHEBOH TOJI-
11e 9TOTro Xe pa3pesa. KpemHeBble bl cTaHImi 936
n 934 6n1Ke o XUMUYECKOMY COCTaBY K IO3IHEIOP-
CKOIl KpeMHeBO# Toule pa3pesa p. Kopeiickoii (cM.
Tabn. 5). CogepkaHue KpeMHe3eMa B MMOBEPXHOCT-
HOM cioe ocafkoB OXOTCKOTro MOpsl HECKOJIBKO BbI-
e yeM (B cpejHeM) B KPEMHEBOM T'OPHU30HTE TOJIO0-
neHa (cM. Tabia. 4). VI3 uiaoB NOBEPXHOCTHOTO CIIOS
ocafkoB menbda (mpoodsl 89211/5 n 89224/0) moryT
00pa30BaThCsl KpEMHEBBIE ApTHILINTHI, COfepXKallye
Si0, cB. — 46.4-49.6%, a SiO, Ban. — ot 72.9% no
74.4%. T1oBEpXHOCTHBIE UJIbI I0XKHOW YacTU KOTIIO-
BuHBI [leptoruna (mpoba 936/0-5) co BpemeHeM Mo-
TyT IpeoOpa3oBaThcsd B INIMHUACTbIE KPEMHH, COflep-
xarmue 80.5% BanoBoro u 65.6% cBobogHoro Si0,,
T.€. TaKHe K€ KaK KMMMEPUJK-TUTOHCKIE CUIINLH-
TbI pa3pesa p. Koperickoil.

B Tonmax TpuacoBbix cuauiuToB CUXoT3- AUHS
camble HIDKHHE NMAayku (OJEHEKCKHe CIIOM paspesa
r. JlanpHEropcka M CpegHEeaHW3uiickue ciou Oac.
p.Yccypu) copepxat 48.3 u 39.1% SiO, cB., cooTBeT-
CTBEHHO (cM. Tab1. 5). B Hacrosiee BpeMst OPObI
C TaKuM cofiepXkKaHNeM KpeMHe3eMa HaKaIIMBAarTCs
Ha menbge OxoTckoro Mops (Ocagku CTaHIUN
89211 n 89224).

ITo cpaBHeHuIo ¢ rauHUCTBIME cuinnuTamMu Cu-
X0T3-AJnHA Onu3Kknue K HUM Wikl OXOTCKOTO MOpst
cofiepKaT MEHbIIEe Kallus U XapaKTepU3yroTCsl HU3-
kuM oTHouenueM menoveir K,O/Na,O u 6osee BbI-
COKHUM OTHOUIEHHEM OKHCHOT'O KeJjle3a K 3aKUCHOMY
(cM. Tabm. 5). HemocTaTok Kanus CBSI3BIBAETCS C Jie-
rPagupOBaHHOCTBIO KPUCTAININIECKON PEIIETKH OC-
HOBHOI1 Macchl TIIMHUCTBIX MUHEPAJIOB B FOJIOLEHO-
BbIX Mi1aX OXOTCKOTO MOpPS M C BBICOKHM COfiepKa-
HHEM B HHUX CMEIIAHOCIOWHOTO WJLIAT-CMETHTA.
IToBbimennoe copep:kanne Na,O MOXET OTpasKaThb
HE TOJILKO HaTPOBBIIl COCTaB CHIIMKATHOM (pa3bl, HO
1 OBITH CBSI3aHO C HEIOCTATOYHO MTOTHBIM YAaICHIEM
coJleil MOPCKOM BObI U3 TOHKOIIOPUCTBIX JAATOMO-
BBIX WJIOB NIPU OATOTOBKE MPODO.

CyMMmapHoOe cofiepskaHue xkelie3a B TPUaCOBBIX U,
0COOEHHO, B NO3AHEOPCKUX nopoaax Cuxora- A=
BBIIIIE, YeM B ONIM3KUX MO COfIep>KaHUI0 KpeMHe3eMa
opofax, KOTOpble MOT'YT OBITh MOJAYYEHBI U3 T'OJI0-
[IEHOBBIX KPEMHHCTHIX WIOB OXOTCKOTO MOps (CM.
Tab11. 5). B unax cr. 936 conep:kanue Maprasua 1npu-
Oau3KaeTcs K ero Cofiep>kKaHnio B TO3JHECIOPCKUX CH-
aunurax paspesda p.KonymoOe (Cuxors-Anusb). B
HUX TakXe BbIIIe 3HaueHust Mmopyis (Fe + Mn)/Ti (cm.
Ta6:. 5). Tonum no3gHeOpcKuX cuauuToB CUXOT3-
AnuHS MecTaMH 3aJIeTaroT, HEMOCPEJACTBEHHO Ha

JINTOJIOIUA U1 ITOJIESHBIE NUCKOITAEMBIE  Ne 3

cpepHe-no3gHeopckux 6a3zanbroupax [[‘eonorus...,
1969; Cumanenko u ap., 1999]. I1o cpaBHeHurO C 110-
3MHETPUACOBBIMHU TOJII[AMU OHU OOJiee TIINHUCTBIE U
CJIOKEHbI TTTUHUCTHIMU CUJIMIIUTAMHU, COIEPKAIMMHI
3HAYNATENIbHOE KOJMYECTBO ano0a3albTOBOM 00JI0-
MOYHOM nipuMecu. ManomMonisble Npocinou, Io-BUA-
MOMY, TUAPOTEPMATBHBIX XeJIe30MapraHleBbIX Py
B TOJIIIAX NO3JHEIOPCKUX CUIIMIUTOB U3BECTHBI B CE-
BepHbIX paiioHax CuxoTa-Anuns [Kymum, Kynumi,
1974; Kynuu, Camoiinos, 1972; Kynum, 1979; Mu-
xannuk, 1987]. Ilo3gHeropckue gmmbl B OOJbIIER
CTEIEHH ‘‘3apaKeHbl’ >KEJIe30M U MapraHleMm IO
cpaBHeHUIO ¢ uiaamu OXOTCKOro mops. AOGCOMIOT-
HbIE MAacCChl HAKOIVICHUSI MapraHia B TATOHCKUX CH-
muuuTax paspesa p.IIpuTouHoil ObIIM BBICOKU U CO-
craBisinuy oT 16.5 1o 29.8 mr/cm? 3a 1000 net [Bonoxun
u ap., 2003], 4To cpaBHEMO € aOCOIFOTHBIMU MaCCaMH
HakoruieHus: Mn Bo Bnafuse [leproruna (11.6 Ha cTas-
muu 936 1, MakcuMalbHO, 1o 62.6 mr/cm? 3a 1000 1eT),
YTO Ha NOPSAOK MTPEBBIIAET OObIYHBIE 3HAUEHHS A0CO-
MoTHBIX Mace Maprania (1.7-1.9 mr/cm? 3a 1000 set) B
MO3JHEIOpCcKUX cunuiuTax (paspes p. Kopeiickoit)
[Bonoxun u ap., 2003] unu Ha OOJIBIIEN YACTU aKBa-
topuu OxoTckoro mops [Acraxos u ap., 2000].

Bennunna reoxumuueckoro moayns Al/(Al + Fe +
+ Mn), ucrnosib3yemMoro B Ka4ecTBe naneoreorpagu-
YeCKOTO KpUTEPHs OIIM3KOHTHHEHTAIbHBIX WU OKe-
AHWYECKNX YCIIOBHI OTJIOXEHUS CHIMIUTOB [Stein-
berg, Mpodozis, 1978], B cunibHeIIIeH CTENICHN 3aBU-
CHT M OT IHUKINISCKUX, MyJIbCAUOHHBIX NU3MEHEHUN
ceMMEeHTal, OOYCIOBIEHHBIX KINMAaTHIECKUMU
WU TEeKTOHWYeCcKMMHM NpuuynHamu. Ee Bapmanuu B
CMEXHBIX 32JIEMEHTAaX JJIEMEHTAapHBIX [UKJINTOB
KPEMHEBBIX TOJII TEPEKPBhIBAIOT BECh AMWANMa30H
3HaYEeHUI — OT NPUOPEKHBIX OIN3KOHTUHEHTAIBHBIX
OCaJIKOB JIO TEJarnvYecKuX OKEaHWYECKHX OCaKOB
[Bomoxus, 1985; 1988]. B OxoTckoM MOpe 3HaUYCHUS
3TOr0 MOAYJSI MUHAMAIIBHBI B MJIaX CTAHIMN yaleH-
HBIX OT CYIITU, 1 YBEJIMYIUBAIOTCS IO MEpe MpUOInKe-
Husa K Oepery (cM. puc. 3). ITo 3HaueHUSIM MORYJs
Al/(Al + Fe + Mn), K unaM mejaarudeckoi 4acTh
OxoT1cKoro Mmopst Haubosee 6JIU3KI FOPCKUE CUITUALIN-
Thl ¥ APTUJIIUTHI KHCEJIEBCKOU U 3PAAroyccKoi CBUT
(cM. puc. 3). ApruyInThbl ¥ TIIMHUCTBIE CUIUIUTHI
TpracoBoil KpeMHeBo# ¢dopmanyu CHXOT3-AnHS,
[0 3HAYCHHUSIM MOV, Jaxe B OOJblIel Mepe cua-
IUYHbIe 0Opa30BaHMs, YEM TOJIOLEHOBbIE OTIIOXKE-
HUSI CTaHIMi menbga OXoTcKoro Mopsi. AHOMaJIbHO
HU3KHE 3HAYEHUS MOAYJS B TO3MHEIOPCKUX TIINHUIC-
TBHIX gllIMax paspe3a p. Ilpurounoit 6acceiina p. Ko-
aymOe (CuxoTa-ANnNHb) OOBACHSIOTCS y4acTHEM B
UX cocTaBe 0a3ajJbTOBOW BYJKAHOKJIACTUKYU U U30bI-
TOYHOTO (TIPEANONOXUTEIBHO TUAPOTEPMATBLHOTO)
xKeJne3a u mapranua [Bonoxus u fp.,2003].

CpaBHeHnne ckopocreill KpeMHeHAKOIUIeHUsI. AG-
COJIFOTHbIE Macchl HakomiueHust 5Si0, cB. KPEMHEBBIX
TOJI FOKHOrO CHXOT3-AJMHS B MO3JHEN IOpe CO-
craBinsnm 2.7-3.3 (pa3pe3 p. Ilputounoit, neBbIi
nputok p. Konym6e) u 0.96-1.09 r/cm? 3a 1000 et
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(pa3pe3 p. Kopeiickoii) [Bonoxun u ap., 2003]. A6-
COIIFOTHBIE Macchl HaKotuieHns Si0, CB. MO pa3pe3am
KpEeMHEBBIX TOJNI Tpuaca CHXOT3-AJNNHS Bapbupy-
1ot B pefenax ot 0.25 o 3.1 r/em? 3a 1000 ner [Bo-
JIOXMH U Ap., 1987, 1999, 2000, 2003]. 3Tu abcomroT-
Hble Macchl Si0, CB. IPENCTaBISAIOT BEJIMYNHBI, yC-
peNHEHHbIE I OOJIBIIIMX WHTEPBAJIIOB BPEMEHHU
(MUJITIOHBI — AECATKY MUJUTMOHOB JIET), 32 KOTOpPOe
HaKOMWINCh COTHH U THICSYM 3JIEeMEHTAPHBIX IIUKIIH-
TOB. MakcuMalibHbIe aOCOMIOTHBLIE MAacChl XapaKTep-
HBI JIJIs1 TPUACOBBIX pa3pe3osB p. I'yp, p. Xop, ki1. Xo-
JIOTHOTO, B KOTOPBIX CpPeflHEE BpeMsl OTIIOXKEHHUS Ofi-
HOT'O JIEMEHTAPHOTrO IUKJINTA BapbupyeT oT 3.8 10
12.4 teIC. 16T [Bonoxun u gp., 2003], uyTo, B 11€I0M,
COM3MEpPUMO CO BpeMEeHEM HaKOIUIEHWS TOpPU30HTa
KPEeMHUCTBIX 0B OX0TCcKOro Mopsi. MuHUManbHbIE
abCONIOTHBIE MAacChl HAKOIUICHWS KpeMHe3eMa Xa-
PaKTepHU3yIOT pa3pe3bl TPUACOBBIX CUIIMIUTOB, B KO-
TOPBIX YCTAHOBJIEHBI PAa3MbIBbI U 3MU30[bI HEOTJIO-
>keHust ocafikoB [bypwuii u np., 1990; bypnii, Punun-
1moB,1991; ®ununmos u ap., 2000; Bonoxun u ap.,
1990, 2003]. HecmoTpst Ha ThICSTYEKpaTHbIE pa3iu-
Yns BpEMEHHBIX IUAa30HOB, 1T KOTOPBIX PacCud-
THIBAJIUCh aOCONIOTHBIE MAacChl KPEMHEHAKOIJIEHUS
B TPUACOBOM M MO3[HEIOPCKOM CHUXOT3-aJIUHCKOM
OacceiiHe U B COBpeMeHHOM OXOTCKOM MOpE, 3TO Be-
JUYUHBI OfHOTO nopsaaka (puc. 4). OHH, B IETIOM, BbI-
e (Ha OfMH—7[Ba MOPsIIKa) aOCOMIOTHBIX Macc Ouo-
TEHHOTO KpeMHe3eMa B OKEaHWYeCKUX OOIIacTsX
[DeMaster, 1981]. B HekoTopbIxX yyacTkax Tuxoro oke-
aHa aOCOJIFOTHBIE MAacChl KpeMHe3eMa IMOBBLIIICHBI U
NpUOIKAKOTCS K OKpauHHO-MOpckuM (10 0.4 r/cM? 3a
1000 net y I'amanmarocckux octpoBoB [Lyle, 1992;
JleButan, 2000]). OnHOI U3 IPUYUH MOTYT OBITH TO-
norpacuiyeckre IpensiTCTBYS Ha MyTH TeUeHn! (oc-
TpOBa ¥ MOABOJIHbIE TOPHI), KOTOPhIE BHI3BIBAIOT Ha-
pylIeHne crpaTuguKanus BOJHOW TONIIM U TOIHEM
r1yOUHHBIX BOJI OOraThIXx OMOr€HaMHU.

CXOJIOCTBO 1 PA3IINYUE
KPEMHEHAKOIUIEHWS B COBPEMEHHBIX
N ME3030MCKHUX OKPAMHHO-MOPCKHX

BACCEMHAX

KapaunanpHoe paznmune KpeMHEHAKOIUIEHUS B
COBPEMEHHBIX U B ME30301CKINX MOPCKHX OacceilHax
COCTOHUT B TOM, YTO B IEPBBIX B HAKOIIJIEHUN KPEMHE-
3eMa BefiyIasi pojib IPUHAJJIEKUT JUATOMOBOMY BO-
[OpOCIEBOMY IIIIAHKTOHY, a BO BTOPBIX — PaANOJISIPH-
saMm. B ceBepHbix Mopsx (OxoTckoMm, bepuHrosom,
CEBEPO-BOCTOYHON yacTu THXOro okeaHa) yCTaHOB-
neHbl 188 BUOB paguosapuii u3 Tpex oTpsaoB [Ho-
reiqib, PemeTHsk, 1952, 1956]. OgHako ux poJsib B Ha-
KOIUIEHUU ayTUT€HHOTO KpeMHe3eMa B OXOTCKOM
MOpe He3HauuTenbHa. Paguonspuu TonepaHTHBI K
HU3KHM TeEMIepaTrypaM, HO (DaKTUYECKHN HE KUBYT B
BOJIaX ¢ coJieHOCThbio MeHee 32 %o [IlerpymieBckasi,
1986]. B apupHbIX NPUKOHTUHEHTATBHBIX Oacceii-
Hax, I7[e PEeYHOH CTOK MaJl, a BOJ{bI IMEIOT HOpMaJlb-

JINTOJIOI'UA U ITOJIE3SHBIE NCKOITAEMBIE — Ne 3

HYIO COJIEHOCTb, PAIMOJISIPUU IPUOOPETAIOT HOPOJIO-
ob6pa3yromee 3HaveHne (B Kamndopuuiickom 3amm-
Be, Mecrtamu, Ha [lepyano-UmnuiickoM miennge)
[Calvert, 1966; Kpyrnukosa, 1983]. Ilpennonaraet-
csl, YTO B KaHO30€ PafiHoNsApuu OB OTTECHEHBI B
meylarnyeckne o0IacTi OKeaHa M3-3a paclBeTa jua-
TOMOBBIX BOJIOPOCTEH U KOHKYPEHIIUU OnOJIoThYec-
Kux coobmmectB [Kamoiima, 1972].

W3 61m3K0ro cxofcTBa abCONMIOTHBIX MacC KPEM-
He3eMa B Me3030MCKHX pagunoigputax CuxoTa-Anm-
Hs 1N T'OJIOLCHOBBIX JUATOMOBBIX HIIOB OXOTCKOFO
MOpSI CIIEyeT, YTO OHM OTPEEIIsUIUCh, B TEPBYIO
oYepenib, KOJIMIECTBOM MOCTYNABIINX MATATEIbHBIX
BEIIIECTB U, B MEHBIIIEN CTETIEHH, 3aBUCENH OT XapaK-
Tepa OpPraHW3MOB, W3BJICKAIOIINX KpeMHe3eM. AK-
TUBHBIA TUPOIUHAMUYECKUN PEKAM U COOOLLICHUE C
OKEaHOM O0OEeClevynBalOT BBICOKYIO OMONPORYKINIO
KPEMHHUCTOTO TUIAaHKTOHA B OKPAaWHHBIX MOpsxX [JIu-
cunpbiH, 1966 a, B; 1974; 1978; Bunorpanos, Jlucu-
upblH, 1981; Ctpaxos, 1978]. YMeHblIeHUS TOCTYTIIIE-
HUS alIeBPUTO-TIMHUCTOrO Marepmana B 2.1 pasa
OB110 OBI JOCTATOYHO, YTOOBI B OXOTCKOM MOpE Ha-
KaIljMBaJINCh OCaJIKU, pPaBHOIEHHBIE MO COAepXkKa-
HUIO KpEeMHe3eMa TOJIIAaM IUIATYAThIX KpeMHen
Tpruaca CuxoTa3-Anuas (B cpegHeM, 77.4% SiO, cB.)
[Bomoxun, 1985]. OCHOBHBIM MOCTAaBIIUKOM B OXOT-
CKOE€ MOpe TEeppUTEeHHOTO MaTepuajia (OCHOBHOTO
pa3baBuTessi OMOTEHHOIO KPEMHE3EMA) SIBISIETCS P.
Awmyp. Ha pomro atoit peku npuxoaurcs 57% Bcero
KOJMYECTBA TEPPUTESHHON B3BECH, IIOCTABISIEMON
pekamu B GacceitH [ActaxoB, 1986, 2001]. M3mene-
HUsl Tonorpaduu IHa, BIIOJIHE BO3MOKHbIE IO TEKTO-
HUYECKNM TPWYMHAM WM BCIEJCTBUC 3alpyKuBa-
HUS COOCTBEHHBIMM OCafiKaMH IpOXoja U3 AMyp-
ckoro jguMaHa B CaxaJMHCKUH 3allB, MOTYT CTaTh
MPUYMHON N3MEHEHNS HAIPaBJIEHUS CTOKa p. AMypa
BMecTo Oxotckoro mops B AAnoHckoe. OgHO 3TO CO-
OBbITHE MOXKET YMEHBIIUTH MOCTYIUIEHHE B3BEIlICH-
HOTO TEPPUTeHHOTO MaTepuaia B 6acceitH OXOTCKO-
ro Mops B 2.3 pasa, 4TO, IpU COXPaHEHUH COBPEMEH-
HBIX CKOpOCTENl OMOTeHHOTO KPEMHEHaKOIJIEHUs,
MOTJIO ObI 00€CIEUYNTh HAKOIJIEHIE OCATKOB C TAKUM
CpeHUM cofiep>KaHNeM KpeMHe3eMa, KaK B TPHaco-
BBIX KpeMHEBBIX Tonmax CuxoTa- ANuHS.

B Me30300ickOM CHXOT3-alIMHCKOM OacceifHe Ha-
KOIUICHUE KPEMHEBBIX (popMalyii, IMO-BUIUMOMY,
COBIIAJIAJIO C MIEPUOJIAMU TII00ANBHBIX 9BCTATHIECKUX
noBbIIeHn ypoBH: Mopa [Hagq et al., 1987; Bonoxun
u fip., 1999; 2003]. B st nepuofp! yMEHbIIAIUCH PeY-
HO CTOK MPECHBIX BOJ ¥ KOJIMIECTBO MOCTYHABIIETO
B 6GacceilH TeppHUreHHOro pa30aBISAIOIIEro MaTepua-
na. B 6acceiiHax, OTTOpO>KEHHBIX OapbepaMu OT OKe-
aHa (HamopoOue paHHEME3030MCKOr0 CUXOT3-aJIMH-
CKOT0), IOABEM YPOBHSI MOPSI MOTI' TAKXKE CIIOCOOCT-
BOBaTh MNPUTOKY OKEAaHWYECKUX BOJA U3 Oojee
TyOOKNX TOPU30HTOB, KOTOpPhIE Goravue OMOTeHHBI-
MU 3JIeMEeHTaMu. B 4acTHOCTH, TPOAYKIMS IJIaHKTO-
Ha B COBPEMEHHOM SMOHCKOM MOpE 3HAYUTEILHO
MeHblIe, yeM B OXOTCKOM Mope. ITO 00yCIOBIEHO
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HeOOJBIION TIyOWHON IPOJUBOB, Yepe3 KOTOphIe
MOCTYMAIOT MPEUMYIIECTBEHHO TTOBEPXHOCTHBIE TH-
XOOKEaHCKHE BOJIbI, NCTOILIEHHLIE OMOTEHHBIMH 3JI€-
MeHTaM# 1 HuTpaTtamu [AnekuH, Jlsxun, 1984].

ITocne craguiinbix npeoOpa3oBaHUil U3 TOJOIE-
HOBBIX WIOB OXOTCKOrO MOpPS MOTYT chopMHupo-
BaThCs MOPOJBI ¢ TaKUM cofiep:kaHueM Si0, cB., Kak
B MO3[IHEIOPCKUX CHIIULUTAX I0KHOro Cuxora-Amnu-
HS WU B HUIKHUX TOPU30HTAaX TPUACOBOI KPEMHEBOM
¢opmanum.

Kpemuenakomienne B OXOTCKOM MOPE B TOJIOLEe-
He, B CHXOT3-aJIMHCKOM 0acceiiHe B Tpuace u mo3gHen
IOpe, MPOUCXOANIO ¢ OJU3KUMU CKOPOCTsAMU. B Tpu-
acOBBIX KpeMHEBBIX Todmax CuxoTa-AJMHS cofiep-
>KaHUe KpeMHe3eMa BO3pacTaeT CHU3Y BBEPX, TOCTH-
rasg MakCHUMAJIbHBIX 3HAYCHHUI B MO3JHETPUACOBBIX
cnosx [Bonoxun u fip., 2003]. B To ke Bpemsi, cKopo-
CTU KPEMHEHAKOIUICHUSI B MO3[HEM TpHace OCTaBa-
JACh TAaKMMM K€ WU faxe cHuXamuchb. I[loatomy
IJIaBHOY IPUYMHON BBICOKOTO COflep>KaHUsI KPEMHE-
3eMa B MO3[JHETPUACOBBIX CIIOSIX MBI CUMTaeM HE BO3-
pacraHue OMONPOAYKTUBHOCTH KPEMHEBOI'O IJIAHK-
TOHA B 3Ty 3MOXY, 4 CHUXKEHUE MOCTYIUIEHUs B Oac-
CelH TeppUreHHOro marepuana. Hwuszkume Temnbl
MOCTYIIEHUSI OOJIOMOYHOTr'O U MTUHUCTOTI'O MaTepua-
Jla B CHXOT3-aJIMHCKOM OacceiiHe B MO3JHEM TpHuace
OOBSACHSIOTCSL (PU3UKO-TeOrpaPuIecKUMU OTIUYUSI-
MH, CYLIECTBOBABILIMMH Ha CONMpPENEbHON ¢ Gacceil-
HOM cyllle, U NOBBIIIeHHeM 0a3uca peyHoOU 3po3uy,
CBSI3aHHBIM C II100aTLHBIM TOBBIIIIEHUEM YPOBHS MO-
p4 [Bonoxus, 1985; Bonoxus u ap., 1999. 2003]. OTo
MOTJIO 3HAUHTEIBHO OCIa0UTh CTOK B3BEIIEHHOTO
TEPPUTEHHOTO MaTepuana B 0acceiiH U HECKOJILKO
YMEHBIINTH TPUBHOC PACTBOPEHHOI'O KpEMHE3EMa C
cymm. OTHOBPEMEHHO MOTJIM YMEHBIIUTHCS MTPUTOK
MIPECHOI peYHO! BOAbI M paclipecHeHue Boj B Oac-
ceilHe, YTO OJaronpusiTCTBOBAJIO PA3BUTHUIO CTECHO-
raJIMHHON pajiuoNsipueBoit (payHsbI.

3AKIIIOYEHUE

IIpu cpaBHEeHKE IOJIOIEHOBBIX KPEMHUCTBIX UJIOB
OXOTCKOTrO MOpsl 1 PaHHEME3030MCKUX CUIUINTOB
CuxoTa-AnnHga 00HAPYKUBAKOTCS YEPTHI CXOJCTBA,
00yCIIOBJIEHHbIE OTJIOXKEHHEM MX B OKpPanHHO-KOH-
THHEHTAJIbHBIX OacceiiHax: OJU30CTh KOMIIOHEHTHO-
ro, MUHEPAIBLHOTO U XUMHYECKOT'0 COCTaBa OCAAKOB
U TOpPOJ], CKOpPOCTel KpeMHeHakoreHus. Kak Te,
Tak U Apyrue o0si3aHbl HAKOIUIEHWIO KpeMHe3ema
IUTAHKTOHA C HE3HAUMTEIHHON IPIMECHIO KpEMHEe3e-
Ma OEHTOCHBIX OpPraHM3MOB (CHUKYJI T'yook). XoTs
M€30301CKUE CUIUIUTHI — 3TO NMEPBUYHBIA TPOAYKT
HAKOIUICHUS CKEJIETHBIX OCTATKOB NPEUMYIIIECTBEH-
HO 300IUTaHKTOHHBIX OPTaHU3MOB, a Ukl OXOTCKOIO
MOps — (PUTOIIIAHKTOHA, a0CONIOTHBIE MacChl KpEeM-
HE3eMa B HUX CpaBHUMBI N0 BeanuuHe. OHH, B cpefi-
HEM, Bblllle a0COIOTHBIX Macc KpeMHe3eMa B ocaj-
Kax Hejarmyeckux obnacteil okeaHa. OgHAKO CKO-
pocTn OMOTeHHONl KPEMHHUCTOH CEeJUMEHTAld B
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OaccefiHax 3HAUUTEJILHO BApbUPOBAJIN, B 3aBUCHMOC-
TH OT OMONPORYKTHBHOCTH NMOBEPXHOCTHBIX BOJ H
Tonorpacuu fHa 6acceiHOB — (paKTOPOB, KOHTPOJIU-
PYIOIIUX HAKOIJIEHHE ¥ COXPAHEHUE OCAJIKOB.

IIpu craguitHeIX TpeoOpa30BaHUAX UIOB U TOPOT
B CBSI3M C OOJBLIONA MOTEPEN JETYUYUX MPOUCXOAUT
U3MEHEHUEe MX XUMUYECKOro cocrtaBa. B Hambomb-
el CTeNIEHN MEHSETCS XUMIYECKHI COCTaB KPEMHH-
CThIX OMOr€HHbIX WJIOB. XUMHYECKHII COCTAB MOPOJ,
MOJIENIUPYEMBIX MO cocTaBy miIOB OXOTCKOTro MOps,
UMeeT OOINBIIOE CXOACTBO C XMMUYECKAM COCTaBOM
HEKOTOPBIX ME3030MCKHUX CUIALUTOB CUXOoTa—Amu-
Hi. Ilocne qua-kaTareHeTHYECKUX NpeoOpa3oBaHuil
ubl OXOTCKOro MOPSI MOTYT TPe0oOpa3oBaThCs B IO-
POMBI ¢ coflep>KaHNeM KpeMHe3eMa, TaKNM XK€, Kak B
MO3HEIOPCKUX WM OJIEHEKCKO-CpeHEaHN3NICKUX
cumiurax Cuxors AnmHs. B KailHO30MCKON HCTO-
pun OXOTCKOrO MOps HAKOIJIEHWE KPEMHHUCTBIX
UJIOB MPUYPOUYEHO K 3MOXaM MOTEIUICHHS U BBICOKO-
ro ypoBHs Mops. HakonneHne TpuacoBbIX U MO3[{HE-
FOPCKHX CHITMIUATOB CHXOT3- AJIMHS TaK>Ke CBA3aHO C
MepUoilaMi OTHOCUTENBHO BHICOKOTO YPOBHS MOPAL.

3a reonorunyeckn KOPOTKHi MPOMEXKYTOK BpeMe-
Hu (0koy0 0.4 MiH neT) B OXOTCKOM MOp€e HECKOb-
KO pa3 IpOWCXOAWia KapinHAJIbHAS cMeHa (hayHHC-
THYECKUX M (PIOPUCTUYECKNX KOMIUIEKCOB, 00yC-
JIOBJEHHAs KJINMAaTHYECKUMH W3MeHeHnsIMHA. B
CKJIaMUyaThIX 00JIACTSIX COBMECTHOE HAXOXEHUE Te-
THYECKUX 1 O0peabHbIX BUAOB B OJU3KHX MO BO3pa-
CTy OTJIOXEHUSX HEepPeAKO WHTEPIPETHPYETCS KakK
COBMEII[EHNE OCAJIKOB W3 Pa3NINYHBIX KIMMaTHIeC-
KUX 30H, BCIE[CTBAE 3HAYUTEIBHOI'O NepeMeIIeHus
autocepHbix mauT. KauMmatuueckue U3MEHEHUS,
KOTOpBIE BIHSIOT Ha THAPOAMHAMIYECKHAN PEKUM,
coCTaB U TeMIepaTypy Boj OacceilHOB, a, cliefoBa-
TEJILHO, ¥ GMOIIEHO3bI, B ME3030HCKUI MEPUOJ] MOTJIH
MIPOUCXOAUTD TaK Xe ObICTPO, Kak B KaitHo30e. CKo-
POCTh 3TUX U3MEHEHMI MOTIJIa TPEBBIIIATh pa3peliie-
HUE MIKAJbI Te0JOTHIECKOTO BPEMEHH, UTO 3aCTaBIISI-
€T C OCTOPOKHOCTBHIO OTHOCHUTCS K OMOJOTUIECKUM
WHIMKAaTOpaM NpH TeOfMHAMUYECKUX PEKOHCTPYK-
ASIX.

JInTnukanust KpEMHHACTBHIX WIOB B IITyOOKOBOJ-
HBIX OOCTaHOBKAaX MOXET 3aHUMATh IJIUTEJIbHBII Ie-
puOJl BpeMeHHU (HECKOJbKO TI'eOJIOTMYECKUX BEKOB
i 31moxX) [Mizutani, Shibata, 1983]. 9To o06cTos-
TEJIbCTBO HE BCErfa YYUThIBAETCs reosoraMu, pado-
TaIOKMU Ha cylle. Bo3pact 6a3anbToOB yacTo onpe-
[eNsIeTCs O BO3pacTy MUKpOgayHbl, cofiepKaliei-
sl B 3aKJIFOYAIOLUX UX CUIMLMTAaX. MarmaTtuueckue
paciuiaBbl, BHEIPSSICh B KPEMHEBBIN WJ1, HEN30E3KHO
OyayT JIOKaIM30BaThCS Ha TBEPHOM cyOcTpaTte, B 00-
jee [PEBHUX CIOSX, JUTH(UKALUS KOTOPBIX YKe
npousoluna. Pacxoxyienne B Bo3pacTe BYJIKaHUTOB
(cuioB, HEpeKo 00afaroONNX BHEITHIMYU IpHU3Ha-
KaMH JIaB) U BMEUJAIOIIUX CUIIULUTOB MOXKET HOCTH-
raTh IeCATKOB MUJUIMOHOB JIET, @ CAMH OHU OTBEYaTh
UCTOPUYECKU APYTOMY 3Tany ¥ BPEMEHH HAKOILUIe-
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HUS Apyroil reosnornyeckoit popmanuu [Bonoxun u
ap., 2003]. 3TO cTaBUT BONPOC O HE3ABUCUMOM IaTH-
poBaHMU 06a3aJbTOB, 3aKIIOYEHHBIX B KPEMHEBBIX
TOJIAX, a B psifie pailOHOB O PEBU3UM KOPPEISALNU
SII0X MarMaTU3Ma U KpEMHEHAKOIIJICHHS.

Aptopbl npusHaTteabHbl C.A.'opbapeHKo u
I.HropHOepry 3a OMOI1b B IPOBEJCHAN SKCIIEIALIA-
OHHBIX PaboT.

PaGora BbimonHena npu mnopgepxke POOU
(rpanT 01-05-64904).
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