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Bosee nojcroferus yyerbie 06CYKAaI0T BO3MOKHOCTH
MCIDAb30BAHNA MHHEPaJbHLIX OoraTcTB MHpoBOro oxea-
Ha. Ha okeaHHyYeckom /iHe HaXOJSTCA KOJOCCAJbHbLIE
HakomjaeHHs ¢ochopuToB, pya MapraHua, Kobaabra,
HHKeJs, MeJH, KOJHYeCTBA KOTOPLIX MHOTOKDAaTHO Mpe-
BHILIAIOT 3aN4CHl 3THX MeTaJJIOB HA KOHTHHeHTax. B npu-
OpexHblXx 00/1acTAX OKeaHa M3BEeCTHBI KPYNHbIE MeCTO-
poK/JeHHH HedTH, rasa, cepbl, IBeTHHIX, PeJKHX METaJLIOB,
peAKo3eMe/bHBIX 3JeMeHTOB. B oKeaHCKoH Bole 3akaw-
yeHo Gosee 70 xuMHYecknX 3JeMeHTOB. (OJHAKO BCe 3TH
MHHEpaJbHble PecypPeChl OCTalOTCs [OKa He HCMOJb30BaH-
HEIMH. B 6amxaiimue rojbl MHOTHE CTpPaHbl MPHCTYNAKT
K OCBOSHWIO NPUPOAHHX GOTaTCTB MODH, TMpPHYEM MaciiTa-
Obl ACCHrHOBAHHi COH3MEPHMbI C 34TPATAMH Ha HCcJe-

JlOBaHHE KOCMOCa.

Hnas CCCP, koTophiii 0o6aajaeT OrpoMHOH GeperoBoi
JHHHEH, OTKPHIBAIOTCS HEOLEHUMbIE MepCNeKTHBb B 3TOil
006/14CTH.

IIpepnaraemass BHUMaHHIO YHTATENeH KHHTA SBJASETCH
NoKa eJIMHCTBEHHOH B MHPOBOIl JHTepaType CBOIKOH,
B KOTOPO# MOCTATOYHO MOJAHO 0000IleHbLl aHHble O Kaue-
CTBe, 3aMacax U TeXHOJOro-3KOHOMHYECKHX BO3MOKHOCTSX
MC0Jb30BAHMSA MHHepaapHbIX GoraTcTB okeana. OcoGoe
BHHMaHHe VJ/eJeHO IKeJe30-MapraHIeBbiM KOHKPEUHAM,

Kuura, HecoMHeHHO, WHTepecHa AJsi reorpagos, reo-
JIOTOB, re0XHMHKOB, OKEaHOJIOTOB H CIEeNHAJHCTOB FOpHO-
PYAHOH [pPOMBILLIJIEHHOCTH.

Pedakyus aumepamyps: no zeozpaguu
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[MPEAWCIOBHE K PYCCKOMY HM3IAHHIO

Kunra [xona Mepo «Munepa/bHbie 6orateTba oKeaHa» OTIHYaeTCs
0T MHOI'HMX BBILSAIIHX K HACTOSIIEMY BpeMeHH CBOAHBIX paboT MO reo-
JIOTHH H XHMHM OKeaHa CBOEil Upe3BBbYAHO OCTPOii HANPABJIEHHOCTHIO.
ITo cyuiectBy, 5To IepBasi, NOAKpENVIEHHAs MHOTOYHC/IEHHBIMH Gosee
WIH MEeHee peaJbHbIMH pacueTaMH, CBOJKA O TOM, KaKHMH MHHEpab-
HBEIMH pecypcaMd pacroJsiaraeT uesoBeYecTBO B OKeaHe.

Takasi HanpaB/JeHHOCTb ONpejeNHIa BecbMa IIHPOKHE KPyr BOMpo-
COB, MNOAHATHIX aBTOpoM. JlefiCTBUTENbHO, IpobjaeMa HCIONb30BAHHS
MHHepaJpHbIX 00raTcTB 0KeaHa — JeJI0 He OJHHX TOJBKO HCC/Iel0BaTe el -
NOHCKOBHKOB, B €€ pelIeHHH HeoOXOAHMO paBHOe ydacTHe H HHIKeHe-
POB, CO3MAMHX TOPHOAOOHIBAIOLUIHE MEXAHU3MBI, U TEXHOJOIOB, WIILY-
IMMX NyTH HMCINONb30BAHHS CBIPbSl, H 3KOHOMHCTOB, ONpeJessIOnHX
ueteceoBpasHocTh TeX HAH HHBIX paspaborok. Couyeras B ORHOM JIHIE
MHOTOJIETHHH OIBIT HCcseloBaTe/Ig-oKkeanorpada U cnelnaniera no Boi-
pocaM TeXHHKH H JKOHOMHKH H3BJeUeHHs MHHEpajoB €O JAHA MOpH,
Mepo co3znan MoHorpaduio, OAMHAKOBO HHTEPECHYIO H HYXKHVIO HE TOJb-
KO MOPCKHM T€0JIoraM, HO H TOPHSIKAM H 3IKOHOMHCTaM.

«OKeaH — 370 TpPaHAHO3HOE XPAHHJIMILE MHHEPAJbHBIX OOTaTCTB,
COCTaBJAIOMIHX OCHOBY MHAYCTPHH». PAacKpHITHIO 3TOrO Te3uca, BhiCKa-
3aHHOMY Ha MEpBOil ke cTpaHule, NoJuHHeHa Bes MoHorpadusa. Kuura
PAacCKas3blBae€T 0 TOM, KaKHe MHHepajbHble KOMIOHEHTBI, B KaKHX
KONMYeCcTBaX, KakKuM crnocofoM H HAacKOJIbKO peHTabeNbHO MOMKHO
U3BJIeKaTh M3 OKeaHa yike CErofHs W B KaKOM HalpaB/ieHHH AOJXKHA
pasBUBaTbCA TeXHHYecKasi MbIC/Ib 3aBTpa.

[TpHBIEKaTe/bHB NPOCTOTA H YETKOCTh noAxofa Mepo k mpobieme.
ABTOp BhIZENsIeT B OKeaHe NsATb oOjacreil, B KOTOPLIX TOCMOACTBYIOT
onpeneneHHble  (H3UKO-XUMHUECKHE YCJIOBHSI: MOpPCKHE noGepexbs,
MOPCKasi BOJd, KOHTHHEHTAJAbHBE IIeNb(Bl, AOHHBIE TJ1yGOKOBONHbIE
OCaJKM H, HAKOHEIl, KOpPEeHHEIE NMOPOABL, 3aleraioliue Noj OCajKaMH.
B Kaxnoii u3 BbIeAeHHBIX oOsacTeil MHHepasbHbIe KOMIIOHEHTHI 0fJ1a-
JAlOT HEKOTOPLIM YCJIOBHBIM €JHHCTBOM CBOETO (DH3HKO-XUMHUYECKOTO
COCTOSIHHSI M, CTAM0 ObITb, MOTYT H3BJIEKATHCS CXOAHBIMH TEXHOJOTH-
UECKUMH  METOaMH.

['1aBbl, COOTBETCTBYIOUIHE OMHCAHHSIM 3THX MATH obnacrei, comep-
AT 3HAUHTENBHOE KOJIHYecTBO (PaKTOB, KPOIOTAHBO cOOpPAHHBIX BOEIH-
HO M3 PasHBIX HCTOUHUKOB H 00pabOTaHHBIX C KOHOMHUECKOH TOUKH
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3pennsi. Hanomunm, uro Kauawit (akT o MHHepaJbHOM cocTaBe JHa
OKeaHa JOCTaeTcsi HCCaefloBaTesiM TAXKeJAbIM M YIOPHBIM TPYAOM.
[lo ropbKoMy 3aMeyaHHIO H3BECTHOIO aMEPHKAHCKOrO OKeaHOJIOTa
Menapaa, okean JAJs reoJora InpefcTaBasieT co0OH «...COBepIIEHHO
H3MHIIHAA QUABLTP, 3aTPYIHSAIOLIMI NOJYYeHHE H TaK He ouYeHb OOHJIb-
HOil WHpopmauuu co AHa». Hayka o ¢opMupoBaHHH OCalKOB OKeaHa
Ha MIMPOKHX €ro IpocTopax u GOJBIIMX IMyOHHAX 110-CEpbe3HOMY elle
He BhIILIA U3 cTafuM cGopa dakruueckMx AanHbix. [losToMy nposegeh-
Helit Mepo cunTe3s umeomuxcs GakToOR Ype3Bbiyafiio CBOEBPEMEHEH.
Ora pabota pacKpbiBaeT BeJHUYHE MHHEPAILHON COKPOBHILHHIIL OKeaHa
COBEepUIeHHO B HOBOM CBeTe, HaleJIHBas Ha HeoOXOANMOCTL CKOpefilliero
¥ IJIaHOMEPHOTO KOMIUIEKCHOTO OCBOEHHSI ero GorarcTs.

O6nacte MOpckuX Tnobepexkuii XpaHHT MHHepaibl, H3JaBHa BOJ-
HYIOI[HE ueJoBeYecTBO. 30JI0TO, IIATHHA M aaMasbl; KacCHTEDHT,
IIeeJUT, BOJBOPAMHT H MOHALHT; KOJAYMOHT, MAarHeTHT, HJIBMEHHT
H IIMPKOH — BCE 3TH MHHEpaIbl Ha MPOTSKEHHH MHOTHX JECATHJETHH
yCHelHo KoObIBAIOTCS B €CTECTBEHHBIX IJISKEeBbIX IWIMXAX, CO3MAHHBIX
BeKOBOH BosHONpHOOHOH AedTenbHOCTBIO OKeaHa. Ho ypoBeHs okeana
He crabuseH, cyulecTByIoT GoJsiee JpeBHHe, 3aTonjieHHble MIskH. Onu
mMoryt OHITh Jaxe Topaslo NpPOAYKTHBHee, uYeM COBpeMeHHble. IJTo
MOATBEP:KAAETCS ONEITOM IIaByuell anMaszofobwiBatomed ¢abpHKH,
nepepabaTbiBalolefi 3aTomyieHHble raneuHnky 6an3 ycrtes pexu Opaw-
wepoit (700 xapatoB 1OBEAMPHLIX alMa30B B CYTKH), pa3BelKOH MOp-
CKHX 30JIOTOHOCHBIX IMeckKoB y mnofepexbs Ansicku, A0OBUEH MarHeTH-
TOBBIX TeCKOB B npHOpeskHbIX Bofax SInouuu. IlepBoe ombiTHOe pas-
BelOYHO-3KCIVIYATAIlMOHHOe TIpelpusiTHe 1o Jobbple co JHa Mops
THTaHCOZEpKAKX Teckop opraHusoBaHo B CoserckoM Coroze. Cyie-
CTBEHHOH O0COGEHHOCTBIO TNOABOAHLIX PYAHHKOB SIBJAETCS HX HEHCTO-
uMocTsb, KO0 3anexb paspabarthiBaeTcs B Ipollecce CBOEro (opMH-
POBAaHHSI W H3BJEYEHHBIE KOMIOHEHTHl BOCIOJHSIIOTCA. YCIeX 3THX
pa3paboToK onpejensieTcs MHOTOCTOPOHHEH Pa3sBelKOK W TMpHMEHeHHeM
crienudHYecKOi TOPHOPYIHOH TeXHHKH.

MuorooGemarouiM 0o0BEKTOM 3IKCILTyaTallMH, 1no MHeHHI0 Mepo,
ABJIETCS caMa OKeaHcKasi BOAA, B KOTOPOil pacTtBopeno Gosee 70 pas-
JIMYHBEIX 3JeMeHTOB. B Hacrogmiee BpeMs NpOMBIILIEHHO H3BJeKaeTcs
TOJILKO YeThIpe: HaTpuil ¥ XJop (noBapeHHasi COJb), COEJHHEHHs Mar-
Hus U Opom. [loGwlua ocTasbHBIX 3JEMEHTOB CONpsizKeHa C TeXHHYe-
CKHMH TPYAHOCTAMH, 3aTPaThl Ha NpeodoJieHHe KOTOPHIX 3HAUHTENbHO
NPEeBHIIAIOT LEHHOCTh M3BJIEKAeMOro KOMNoHeHTa. TeM He MeHee MHO-
rHe pacTBOpeHHBle B MOPCKOH BOJe 3/1eMEeHTHI cJelyeT YK€ PacCMarpH-
BaTh KaK pealbHble MHHepalbHble pecypewl Gyayuiero. Ilpumenenue
HOHHOOOMEHHBIX CMOJI, KOTOPbIe MOMKHO HAHOCHTH HAa KOPMYCH Kopal-
Jell WIH KOHTeHHepHl, pacCTaBjeHHble HAa NyTAX OKeaHCKHX TeueHHil,
a Tak:e Bce BospacTarolive maciitalbl nepepaCoTKH OKEaHCKHX BOJ
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NpHOPEKHBIME  3JIEKTPOCTAHUUSAMH H ONPECHHUTEJbHBIMH YCTAHOBKaMH
JOJKHBL [IPUBECTH TMOMNYTHO K IPOMBILNIEHHO-peHTa0ebHOMY H3BJIe-
YeHHIO He TOJBKO Mareusi ¥ OpoMa, HO H CYIIECTBEHHBIX KOJHYecTB
6opa, meau, ypana, MoauGaeHa, cepebpa. Pacuersi Mepo mno 3tomy
MOBOAY JOCTaTOYHO YOeAHTENbHHL

Musepanbupie GOraTeTBa KOHTHHEHTANBHOTO Hiednda WHTEHCHBHO
paspabaThiBaloTcs y2Ke B HacTosiniee BpeMs. [losie3Hble KOMIOHEHTbI
o0HapyKEeHBI 3[leCh KaK B KOPEHHLIX NMOPOAAX, TMOACTHAAIONIHX OCaJKH
OKeaHa, Tak ¥ B CaMHX OKeaHCKHX ocagkax. Muorue npubpeknble
MeCTOPOKJIEHHST TNPOJO/IKAIOTCS B KODEHHBIX Nopojax Iesbda, Tak
Kak 3Ta ofjacTh, 10 CYIeCTBY, npelcTaBisier co0OH 3aTOINIEHHYIO
OKeaHOM YacTb KOHTHHEHTa. TaKoBLl yrojibHble MecTOpOMKIeHHs $Imo-
HHH H AHIHH, Kele30pyAHOe MecTopoxJenHe octpoBa Hblodayma-
JeHA. HsBecTunl KusbHble 3a7exH MarHeTHTa Mo JHoM PHHCKOrO
3a/MHBa, CKOIJIEHHEe Cepbl B TOABOAHLIX CO/ISHBIX Kymosax Mekcukan-
CKoro 3amuBa (Mectopoxaerne I'pang-Afia, Tpetbe no 3anacam B CIIA).
Oco6oe 3nauenmne npuobperaet oOHAPYKEHHAS B NOABOAHLIX CTPYKTY-
pax wennda HedTh, Jo6blUa H pPa3Belka KOTOPOI Befercs ceiluac B Mek-
CHKaHCKOM 3anuse, y Kanudophuiickoro nobepexssi, B paiione ANscKH,
B [lepcuackom 3anuse, B CeBepHOM MOpe H BO MHOTHX JPYIHX paioHax
MHpA. YiKe COBepILeHHO SICHO, UTO INOTEeHLHaJbHble 3amachl HedTH
B CTPYKTypax KOHTHHEHTaJbHOTO WieJb(a Jajexo MpPeBOCXOAAT pas-
BellaHHble He)TsiHBbIe 3amackl CYIIH: TO JaHHBIM cbe3jla AMepuKaH-
CKOro HedrsiHoro HHCTHTYTa B Unkaro (1949), sanacel He(htH Ha 1neange
MupoBoro okeana cocTasisior okoso 120 mapa. m npotus 44 mapa. m
Ha3eMHBIX 3amacoB BCeX KamHTAJHCTHYECKHX CTPaH, BMeCTe B3SITHIX.

PaspaGatbiBaiotca  HM¢ ocafikH enaba, B 00pa3oBaHHH KOTOPBIX
YUACTBYIOT TeppUreHHBll Marepuan paspyliaiomyxcess KOHTHHEHTOB
H XEMOTeHHble NPOAYKTH OKeaHa.

IoaBoaHBIe poCCHINH NEHHLIX MHHEPAJOB MPHYpPOYEHbl K Omnpeje-
JIeHHbiM MATEPUKOBHIM TIDOBHHIIMSM ¥ HENOCPEACTBEHHO CBf3aHbI
C HHMH O0COG@HHOCTSIMH TOJABOJHOIO penreda H 3aKOHAMH THADOJAHHA-
mukH. OcoBblii HHTEpeC B 3TOM OTHOIIEHMH IIPeJACTABISET APEBHHI
alJIOBUH HEKOTOPHIX 3aTOIVIEHHBIX PeYHBIX AOJKHH, MPOJOJKAIOMUXCH
no meabdy HHOrAa Ha PaccTOSHHE HECKOJBKHX COTeH MHJIb H OTYeT-
JIHBO BHIDaXK€HHBIX B penbede AHa. MIMEHHO Tak NPOAOJKAIOTCH «MOA
MOpEM» aIMa30HOCHBIE PeKH AQpHKH, 30JOTOHOCHBIE H I1ATHHOHOCHHIE
pekH Ausicku, omoBoHOcHbie pekd HOro-Bocrounoit Asun. Muorne
H3 3THX pevHBIX JOMHH cefdac pas3Be[bIBAIOTCH, 4 HEKOTOpLIE ViKe
SKCIIyaTHpylotcsl. PaspaGaThiBaiotcst IUIaTHHOBbIE POCCHIIH Ha TNOA-
BOAHOM mpojoskennn CanmoH-Pupep (Ansicka), H3 aJ/TIOBHAAbHBIX
oraoxenu# 6aua Tannanickoro nobepexns ¢ raybunn 30—40 »# nsse-
KaeTcss Kaccuteput. OmoBocojep:kamne MEHepanasl JoObBaTea co AHa
Mopsi Tak:ke 6au3 octpoBa Busauron (Mufonesus), rae OHH KOHIEH-
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TPHPYIOTCA B OcCajKax MOABOAHBIX MOJIHH MEKIY BBICTYAMH 3aTOIJIeH-
HOIO T'PaHHTHOLO MAaccHBa.

CpeaH XeMOreHHBIX OCaJKOB OKeaHa Ha esbde ocoboro BHHMAaHHS
3ac/yKHBAIOT 3alexkH KOHKpeuHit (ocdoputoB, oOHapyxKeHHble 6/u3
GeperoB Slnonuu, IOkHOH AQpHKH, BAOMBL BOCTOYHOIO M 3amajHOTO
nobepexxuii AMepHKaHCKOIO KOHTHHEHTa H B psije Apyrux mect. Kow-
Kpeunu GocdopUTOB PACHONATAIOTCS TYCThiMH CKOMJIEHHSIMH B Bepx-
HeM cjioe ocajka Ha riyOunax 50—2500 x Ge3 Kakoii-au6o oTueTJaHBOf
CBSI3M ¢ penbedoM AHa, HO oOA3aTeqbHO B 00/14CTAX aKTHBHOIO IPOsB-
JIEHHsI OKeaHCKMX JOHHBIX TeyeHHWid. 3anacel GocopHUTOBBIX KOHKpe-
UHH OKeaHCKoro 1uejnta BecbMa CyHIECTBEHHBI H  MOTYT BBICOAHO
3KCIUIyaTHpoBarhes. Tak, okoso 6 ThiC. KB. MWJb JHA OKeaHa, IpH-
Mpikaioulero k Oeperam IOknoit Kamnpopuuu, mokpuito docdoputo-
BBIMH KOHKDeIHAMH ¢ 00lIUMH 3anacamu nopsigka 1 mapa. m. Ha otzens-
HBIX pasBeJaHHbIX YyuyacTKax 3TOH 30HBI (Hampumep, paioH 6GaHKH
Poprumaii) NOBepXHOCTHAS KOHUEHTPAUMS KOHKPEIHH COCTaBafer
B cpeanem 107 ke na 1 k6. m. Obmasn nnowans IOxnoxanudopuuiickoro
npubpe:xbs, B NpelesaX KOTOpO#, no JaHHbiM Mepo, omnpasjaHa Ipo-
MBIULIEHHas] 3KCIVTyatauus ¢(oc(OpHTOBBIX HAKONJEHHH, cocTaBasieT
36 Teic. KB. MHJIb; MOACYHTAHO, YTO 3KCIyaTauusi Bcero 10% Hau-
Gosiee yHOOHBIX Ansi pa3pabOTKH pa3BellaHHHIX YYacTKOB MoykeT obec-
NMeYHTh exerofHyio Ao6uy 500 Thic. m dochopuToB B Teuenue 200 yeT.
B menom e Ha KOHTHHeHTa/lbHBIX Ienbax 3emHOro mapa Mepo
N0 aHaJOTHH ¢ OKeaHCKHMMH MecTopoxkzaeHusiMu y OeperoB Kamugopuuu
npepnonaraer ne menee 30 MupA. m NPOMBLILVIEHHBIX 3amacoB (ocdo-
putoB. Ilpu coBpemeHHBIX Temmax notpelieddsi, MO MHEHHIO aBTOpa,
3THX 3aNacoB BIOJHE XBaTWIO Obl AN YAOBJETBOPEHHS MHPOBOIl
notpebnoctu B (ocopurax na 200 Jer.

[TonesnbiMH HCKOTTA@MBIMH MOKHO CUHTATh Telepb H IN1yGOKOBOJAHEIE
OCajIKM JI03Ka OKeaHa, NPefCTaBACHHBIE B OCHOBHOM OHOTeHHLIMU Miamu
H KpacHbiMH riauHaMi. CylecTBeHHO, uTO A06bUAa IM1yOOKOBOAHBIX
OCAaJIKOB yKe He SBJAETCs TeXHHuecKoil mpobsemoit: cebecTOMMOCTD
nojJibeMa HJIa co JHA OKeaHa Ha ero NOBePXHOCTb COCTaBASeT [IPUMEpHO
1 noas. Ha ToHHy. 3apacel ke pa3HooOpasHLIX HJIOB HA JIOXKEe OKeaHa
BecbMa BeJIMKH. TakK, KoauuecTBO KapOoHATHBIX OHOreHHBIX (r106u-
repHHOBBIX) HJI0B cocTaBasier 10 m u exkerogHo yBeJHUHBaeTCs
na 1,5 mapxa. m (Ha BceM 3eMHOM IHape exerofHo JA0OLIBAeTCS OKOJIO
200 MAH. m W3BeCTHSKA); KPeMHHCThE JHATOMOBEIE M/l (3anacel
10'® m) Moryr c ycnexoM KOHKYPHpPOBaTh ¢ A0OLIBAIOMHMCS Ha CYIle
AMATOMUTOM Kak N0 KauyecTBy, TaK ¥ 1o cTouMocT# npoAykunu. Cepbes-
HbIM pe3epPBOM METAIJIYPTHH MOTYT CIYHHThL KpacHble I/1yGOKOBOJHBIE
rauHbl (3anacot 10 m, rogosoit npupoct — 5 X 108 m), copepikanrue
0KOJ0 5% TrHJAPOOKHCIOB MapraHua B BHJE MEJIKHX 3€PeH JuameTpoM
p0 0,5 mm. HcenefoBaHusi mokasajid, YTO HENOCPeACTBEHHO C 3THMH
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3epHaMH B KpacHbIX IVIHHAX CBA3aHBI IPYrHe lEeHHbIe 3JeMeHThl: Melb,
HHKeNb, KoOanbT. OcTalbHas YacTh KPACHBIX TJIHH COAEPXKHT MOBHI-
UIeHHBle KOJiHuecTBAa rauHo3eMa (15—25%), xotopuit B Gyaymiem
MOXKeT OBITh HCMOJMBL30BAH aJIOMHHHEBOH MPOMBIILIEHHOCTBIO.

Onnako HauGoJjiee Ba)KHBIMH TJIyOOKOBOAHBIMH OCaJlKaMH OKeaHa
C KOHOMHYECKOH TOYKH 3peHHs (C yueTOM TeXHHYeCKHX BO3MOKHOCTEH
N06bIuM) SIBASIIOTCS MapraHueBble U KeJIe30-MapraHieBble KOHKPeLuH,
B H300HJIHH BCTpevaiouiHecs: B BepXHeil NJeHke ocalika. Onu He cBs3aHBl
¢ KaKuM-u00 onpeeneHHbiM THIIOM HJIOB, XOTA SIBHO TATOTEIOT K Kpac-
HBIM r/y0OKOBOAHBIM TaMHaM. Haunbosbiee coaep:kanue KOHKpenui
XapakTepHO JUIsi LeHTpanbHbIX obnacreit Tuxoro okeana (8—38 ke/m?,
B cpexHeM 14,5 ka/m?); ofmpe 3amacel Ijisi OQHOTO TOJABKO THxoro
OKeaHa ucuncasiores B 1,66 x 1012 m.

O6napy:xennsle moutd 100 ner nasaj skcnefHured «Yeanenmixepy,
9TH 00pa3oBaHus 0 CHX IOp NPHBIEKAOT BHUMaHue HccaeloBartenei
H BHI3BIBAIOT MHOKECTBO JucKyccuil. Onupasick Ha coGCTBeHHble Habuio-
nenusi, Mepo cymen cobpaTth U NpoaHaMH3HPOBAThL 6OJIBIIOE KOJHUYECTBO
cBeflenyil, pasbpocaHHBIX 10 MHOTHM OKeaHOJOrHYecKuM paboTaM.
JlocTatouHO CcKa3aTh, YTO B OAHON H3 MHOrOYHC/JEHHBIX TaOJHIL HM CBe-
JIeHbl OJHBIE aHAJK3bl KOHKpelHi no 166 cTaHIuAaM pas/iHYHBIX HCCHe-
JoBatesned Tuxoro okeaHa. Pa3zjlesnl, NOCBAIMIEHHBIE OMHCAHHIO U METO-
JaM pa3paboTku ray6OKOBOAHBIX KeJe30-MapTaHlIeBblX KOHKpeIHil,
COCTABJIAIOT OCHOBHYIO M Haubo/ee HEHHYIO YacThb KHUIH.

O6ctanoBKa  GOpMHPOBaHUsI  3KeNe30-MapraHLUeBHX  KOHKpelHi
Ha JHe OKeaHa nokasaHa Mepo BecbMma pesvedHo. Konkpemuu obpa-
3VIOTCS HA PA3MHYHBIX 110 MOPAONOTHE pesbeda H cOCTaBY BMEILAIOMHX
(«comyTCTBYIONIHX») MJOB YyacTKax JHAa OKeaHa, HO 00s3aTeabHO
B OKHCJIHTENbHOH cpelle NpH 3aMeTHOM TepeMellleHHH MPHIOHHBIX
Macc BOJAbl M ocnab/eHHoil obieil ceinMeHTanui. PasMepbl KOHKpeui
KoJe6uioTesl OT JoJieil MHJLTHMETPOB M0 CTszkeHHH Becom 40—50 xe
H CIJIOUIHBIX MapraHieBbIX KOPOK Ha MOJBOAHBIX cKajax. Sapamu
KOHKpelHuii clyzKaT 06JIOMKH INTyGOKOM3MEHeHHbIX CHAMKATHBIX NOpPOJ
W TeM3bl, 3y0Obl akya ¥ APpYTHX PHb, KOCTH KHTOB, PAaKOBHHBI (hOPAMHHM-
(ep, KpeMHEBEIE H U3BECTKOBHIE I'yOKH, HAKOHeLl, MapTraHIeBbe XkKe MUK-
pokoHkpelyn. OxuHesbl MapraHiia HakamJHBalOTCsH HA JHe Ha ToBepx-
HOCTSIX CKANLHBIX OOHAKEHHH M HA PasIUYHBIX NpeaMeTax, cOporeH-
HBIX ¢ CcyloB B Mmope. «B cymuoctd,— numer Mepo,— sApoM KOH-
Kpenuu MozkeT ObITh sr000#i TBepAblil 00bexT. CKopocTs (opMHPOBaHHMS
KOHKpeuHii pesko pasnnyHa. Illupoxo wussectHn paGothi IlerTepco-
Ha (1943), ¢don Byrrrapa (1950) u [ongGepra (1961), rae paccunran
BeCbMa MeJNeHHBIH pocT KoHkpeuwuit — 1 mm B 1000 ner, 1,3 mn
B 1000 ser, 1 mm B 100 000 ser. Mepo, oAHaKo, yAAIOCh YCTAHOBHTh,
YTO CyUIECTBYIOT ropasfo Oosjee BbICOKHE CKOPOCTH HaKOIJieHHs Map-
raHila u jkeslesa Ha JHe OKeaHa. TaK, Ha OCKOJKe CHapsiia BpeMeH
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nepBoil MHPOBOIT BOMHBI MM OOHapy)KeHa KOPKa KeJe30-MapraHieBhIX
OKHCJIOB TOJMIIMHOH 3 ¢ (cKopocTh Hakomnenuss 6 ca 3a 100 ;er),
a Ha cHapfAje BTOPOH MHUPOBOH BOHHBI, MOAHATOM ¢ Gaiku PopruMail,
XapaKkTepH3YIOLIeHCsl Pe3KO OKHCIHTeJIbHLIMH YCJIOBHAMH M 0OJIBILOM
CKOPOCTBIO BOJHLIX TEUEeHWi, OKazanach KOpPKa TOJLMHON OKOIO
1,6 cm (moutn 10 ¢m 3a 100 mer). ITH oueHb BayKHble HaOMIOAEHHH
AailT  Mepo oCHOBAHHE paccMaTpHBaThb MeXaHH3M (OPMHpPOBAaHHS
KOHKpellHil BecbMa OJHO3HAYHO, a HMEHHO KaK pe3yJbTaT HeNnocpei-
CTBEHHOTO BBIJEJEHHA KOJIJIOHJOB JKeje3a W MapraHia U3 BOJbl OKeaHa.
[lpu stom on mosmnocteio paspensieT Touky 3pennss Kpayckomnda (1956)
u lonpbepra u Appennyca (1958) o npeobnanaionieM 3HaueHHH afacopo-
IHOHHBIX TPOUECCOB, NPUBOAAIIMX K HAKOMJIEHHI0 B KOHKpEeIHAX
He TOJMBKO 2KeJe3a H MapraHia, HO Takxke M KoOajabTa, CBHHIA, IHHKa
H MHOTHX JDYTHX paccesHHBIX B OKEaHCKOI BoJie ajeMeHTOB, Mepo
yKasulBaeT 1o KpaiiHeil Mepe 15 pas/MyHBIX XHMHUECKHX H (PH3HUECKHX
takTopoB, BAHSIOUMX Ha oOpa3zoBanue KoHKpeuwuii. HaubGomee BaKHEIE
u3 nux — pH u Eh noBepxHocTHOro ¢j1051 0OKeaHCKOro JiHa, XHMHYECKHE
H ¢du3HYecKHe CBOiiCTBA KOJJIOH/OB, KOHIEHTPALHs KOJJIOHIOB B MOp-
CKOH Bojg, pasMep HOHOB, TNpHpoAa 3ap#Af0B MNOMNIOIIAIOUIMX 30JeiH
H TNOIVIOIAeMBIX HOHOB H T. A. U T. m. K coxkasnenuio, Bce 3TH BecbMa
cylecTBeHHble (DaKTOPEl, B GOMBIIMHCTBE CBOEM YCKOJIb3alolHe OT BHH-
MaHHA HccjeloBaTesell, OIEHHBAIOTCS JIHINL KAUeCTBeHHO. BrisicHeHHe
JEeHCTBUTEILHONH pPOJIM KamIOro M3 HHX — HEOTIOXKHAs 3afaya Oyny-
HMX SKCNepUMeHTalbLHBIX padoT.

O6npHBle oKeanorpadHyeckHe W aHaJUTHYECKHE MaTepHalbl, CHH-
TesupoBaHHble Mepo, Jan¥ BO3MOMKHOCTb BBHUIENIHTH B THXOM OKeaHe
psn obnacredl, XapaKTEpPH3YIOMIHXCSA ONpPeAeNeHHBIMH OCODEHHOCTSMH
XHMHUECKOTO COCTaBa TyOGOKOBOAHBIX KoHkperuii. Okaszanock, uTO
K OeperoBblM uacTsM OKeaHa TAroTeeT o0O/I4acTh BBICOKOMKEJIe3HCTHIX
KoHkpenuil (Fe — 28,3%, Mn/Fe — 0,79), a 6au3 sananusix Geperoe
AMepHKaHCKOTO KOHTHHEHTa pacnojaraercsl 006/1acTb BbICOKOMaprau-
ueBblx KoHkpeuuit (Mn — 49,8%, Mn/Fe — 29,8); kouxkpeuun obna-
cTeit, Haubojee VyJa/leHHEIX OT OCTPOBOB K OeperoB KOHTHHEHTOB,
cofiep:kar Gonbmue KomuuectBa Hukens (1,02%) u memm (1,13%),
a KOHKpelMH BHajHH IEHTPaJbHBIX yacteit Tuxoro okeana xapakre-
PH3YyIOTCH BBICOKHM cofiepxkanueM kobansta (0,7—2,1%, B Ccpen-
Hem 1,2%). O6nactu 3TH, ecTecTBEHHO, Bhie/eHbl YCJIOBHO, TpaHHILbI
MeXAY HUMH PacIUILIBUATH ¥ TIePeXOjibl mocTenenHsl. M3BecTHH HAKOM-
JIEHHS JKeJIe30-MaprafieBuX KOHKpeuuit u B HMupguiickoM u B ATiaH-
THYECKOM OKeaHax, HO H3yueHb OHHM TaM ropasjio MeHbiie. B nenom
3anachl JKeJae30-MapraHueBbIX KOHKPelUHii B OKeaHaX IOHCTHHE rpal-
anosuel. Jlaxe ecau peHTaGesbHbBIM JUisi AOOBIMH OKAaMKeTCs BCEro
aumb 1% 3anexeil, yCTaHOBJAEHHBIX Ha JHE OJHOro TOJbKO THXOro
oKeaHa, To M Toria MHpoBoe mortpebieHHe mapraHua M JAPYCHX MeTaJ-
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JIOB, COJepKalluXcss B KOHKpeuusx, Oyzer obecneueno (mpu coBpe-
MEHHBIX TeMnax mnoTpeG/eHHs) HA THICAYH JIET.

B sariountenbHbIX IylaBax Mepo BbisicHAeT NepernekTHBBl TEXHHUKH
W 3KOHOMHMKH H3BJeYeHHs NOJe3HbIX HCKONaeMblX CO JHA OKeaHa, 0co-
GeHHO OCTAHAB/JMBAsChH HA BO3MOMKHOCTSX J0OLMMH IYGOKOBOAHBIX
JKeJle30-MapraHleBbiX KOHKpelnMid. PaccmarpuBasi v cpaBHHBasi pasHo-
obpasnbie MeToJibl pa3paboTOK — MHOTOKOBIIOBOE H KaHaTHOe JiparH-
poBanue, 3pAHGTOBYI0 MepeKayky, THAPABIHYECKOe JAparHpoBaHHe,—
Mepo, no cytH Jena, 3aKnajblBaeT TEOPETHYECKHE OCHOBBI HOBOI,
TIOABOJIHON, OTPacal TOPHOAOOLIBAIOWEN IpOMBIIIEHHOCTH. 1loABOANbIE
paspaboTKH Ype3BbMaiiHO peHTaGe]bHBI: pacueThbl MOKA3bIBAIOT, HAMpPH-
Mep, UTO NPH THAPABIHYECKOM JparupoBaHuu Ha rayGuune 10 000 dyros
CTOHMOCTb JI0ObIYH KOHKpelHMil cocTaBHT Bcero 3,35 NOMMI. 3a TOHHY.
PaspaboTka MHHepPaJbHOrO CHIpbS B OKeaHe MHOro Mpolle, yem
Ha Cyllle: B OKeaHe He HYXKHBI TPYIOEGMKHe BCKpBILIHble paboThl, HeT
HeOOXOJIMMOCTH B MpHMEHEHHH B3PHIBYATHIX BelIECTB H B OYypeHHH.
KauectBo M (u3uyecKkue XapaKTepHUCTHKH 3ajexel JHa OKeaHa OTJIH-
YaloTCsl NOPA3HTENbHBIM [OCTOSHCTBOM HA TPOMAJHBIX IUIOUIAAAX,
NPHYEM TOBAPHBIH MPOAYKT COCTABASET OKOIO 75% JMOGHITOrO H OTrpY-
JKEHHOro Martepdana. Bee 31o Hapsly ¢ ApyrHMH He MeHee 3HauMTellb-
HBIMH IIpEHMyllecTBaMH pas3paboTKH INOABOAHLIX 3ajexeldl IO cpas-
HEeHHIO C CYILEeCTBYIOLIMMH Ha KOHTHHEHTaX PYyAHHKAaMH OIpeflesleHHO
CBHJIETEJILCTBYET, YTO KOHKPEIMH OKEeaHCKOTO JHa IIpelCTaB/sioT
cofoli 3HauMTeNbHO OoJsiee JleleBLIi WCTOUHWK Mapranila, HWKess,
KobanbTa, MeJH H, BO3MOMKHO, APYIHX METAIOB N0 CPaBHEHHIO C py/a-
MH, JOOLIBAEMBLIMH B HaCTOsIlee BPeMs Ha Cylle.

Muorouncnennsie 3KoHOMHYeCKHe MojcueTsl Mepo BCKPBIBAIOT elle
OJIHO 3amevaTesNbHOE cBoeoOpasHe TJIYGOKOBOAHBEIX 3ajIeXKell Keje30-
MapTraHIeBblX KOHKPeHHH KaK CYLIeCTBeHHBIX MHHEpaJbHBIX PeCcypcoB.
CpaBHHBasi CKOPOCTH HAKOIVIEHHMsl PA3IHYHBIX MeTaJlJIOB B OKeaHe
H TeMNBl HX notpebaenusi, Mepo nokasbiBaet, uTo MapraHell, HarpHMep,
HaKaliuBaeTcs B 3 pasza OblcTpee, yeM ero moTpeOsieT 4YeJOBEuecTBO,
KoOaabT 1 Melb — B 4 pasa M Tak Aanee. MubIMH ClloBaMH, TOJBOLHBIE
3allexkd, HeCMOTPSI Ha MX pa3pabGoTKy, OyAyT, KaK 3To HH NapajoKcanb-
HO, HeyKJOHHO DA4CTH, 4 H€ HCTOLIATHCS.

Kypnesom st coBeTcKOro umraTesst 3ByYHT HOTKa OECTOKOMCTBA
3a BO3MOJKHOE «IIepPerpoH3BOACTBO» M BO3HHKAWOUME B CBSI3H C 3THM
«npobaembl cOuitay Metaanos. Ecsin Oyjier nnanupoBathesi pa3paboTka
Cpe/lHero KavecTBa KOHKpewuil «...c ueapio Ha 100% yjAoBIeTBOPHTDH
norpebnocts CIIA B Hukeae, ofHOBpeMeHHO GYAYT Tak:ke A0OLIBATLCS
TAaKHE KOJIHYecTBAa MeTasJioB, KOTophle cootBeTcTByioT 300% rojosoro
norpedaenns Mapranua CIHA, 200 — rko6ansra, 100 — THTana, 300—
BaHaausa, 500% — uMpkoHHs u T. A.». Ho B KOHIE KOHIOB H 3TO
«becrnokoiicTBoy, 1o MHeHHI0 Mepo, M3auuine, U060 cocTaB KOHKpeIui
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OKEeaHCKOTO JIHa, K CYacThio, CYLIECTBEHHO MEHSeTCS OT OJHOI0 y4acTka
K Apyromy. OueBHAHO, MOXKHO BhIOpaTh TaKoil paiion s pa3paboTku
KOHKPEeIHH, «rje COCTAB KOHKPeLHH NO3BOJIHT NMOCTaBAATH HA PBIHOK
TpeOyeMblil METAJJl ¢ Y4eToM ero norpeGHocTeil, He onacasich NPH ITOM
nepenpoH3BOACTBA KaKOro-aubo APYyroro MmpoAyKTar.

M eme oauH Bonpoc ocsemaer Mepo — Borpoc o npase npHOpex-
HBIX TOCYAapcTB Ha pasBefIky M pa3paloTKy MHHepaJbHLIX 0OraTcTs
okeaHoB. [IpHTA3aHHA HEKOTOPHIX TNPABHTENLCTB H MPOMBILLIEHHBIX
KOMNaHKHi Ha npHOpeKHbe BOJDI, ellle paHee BLI3BAHHbIE HHTEHCHBHBIM
paciuupeHseM pbuifoOBCTBa, emle Gojee YCHIHJHCh B CBfA3H ¢ oGHapy-
JKEHHeM JIOCTYTHBIX A/ pa3paboTKH MHHepalbHbIX GOraTcTB wwedboa.
Bopbba HedTAHBIX MOHOMOJIMI OTAENBHBIX MITATOB AMEPHKH CO CBOHM
¢efepanbHbIM NPABHTENLCTBOM 3a IPaBO 3KCIIYATALHH  TOABOAHBIX
HeTSHBIX CTPYKTYpP, ONHOCTOPOHHee 3asiBjeHHe npesufeHTa TpymsHa
B ceHtsi6pe 1945 r. o npaBe Ha coOCTBEHHOCTh rocyJapcTBa MHHEPaJb-
HBIX PECYPCOB B Helpax M Ha NOBEPXHOCTH WeNbda, caMOCTOATENbHOE
paclunpense 30Hb MPHOpPEXHLIX BOJ cTpaHamMu JlaTHHCKOH AMepHKH,
criopul crpan BanTuiickoro Mopsi 3a mpaBo Ha paspabOTKy HedTsiHbIX
GoraTcTB 1OJ €ro BOAAaMH SIBHJIHCh OTIOJIOCKAMH 3THX MPHTS3aHHI,
HAPYIIHBIIMX  TPaJHLHOHHbIE MpPEACTaBJEHHA O  «TPHOpeKHBIX»
H «OTKPHITHIX» BOAax. B sTHX yciaoBusX KoHpepeHuusi 88 crpaH npu-
Haaa B 1958 r. B JKenese 3aKoH MOps, OHHM H3 JIOKYMEHTOB KOTOPOTO
aBuJack KoHBeHIMS 0 KOHTHHeHTaAbHOM wenbge. [lo 370l KOHBEHLMH
npuGpekHOe TocyAapcTBO MOJYYHJIO CyBepeHHble NpaBa Ha BeleHue
MOMCKOBO-Pa3BeouHLIX paboT B mpefenax NPHMBIKAIOIETo KOHTH-
HEHTaJbHOTO Iuedb)a U Ha pa3paboTKy ero ecTecTBeHHbIX OorarcTs.
KoHTHHEHTANbHBIH 1€ B 3TOH KOHBEHIIHH ONpe/ieNieH Kak «IoBepX-
HOCTB M HeJpa MOPCKOro JHa MOABOAHBIX pPaiHOHOB, NPHMBIKAIOIIHX
K Oepery, HO HaXOASUMXCS BHE 30HbI TEPPHTOPHAIBLHOTO MOPH, A0 Iy-
6unbl 200 M, MM 3a 3THM NpeesoM, JO TaKOro Mecta, A0 KOTOPOTO
rAyOHHAa TOKPBLIBAIOUIMX BOJ IM03BOJIsIET pa3paboTKy ecTecTBeHHBIX
GoraTcTB 3THX pafioOHOB».

B cootBetcTBHH ¢ 3T0# KoHBeHuueil YerBepTtas ceccust BepxoBHoro
Cosera CCCP yrBepanna kak 3akon CCCP ¥ka3s Ilpesuanyma Bepxos-
Horo Cosera CCCP ot 6 despans 1968 r. «O KOHTHHEHTAILHOM ILe/bhe
Cotoza CCP». [lo stomy 3akony «KoutusentaspHbiM menbpom CCCP
SIBJISIIOTCST NMOBEPXHOCTh M HeJlpa MOPCKOTO -JHA NOABOAHBIX pPaHOHOB,
NPHMBIKaOIKUX K nodepexbio uau K octpoeam CCCP, Ho HaxoAsmuXcs
BHE 30HBI TeppHTOpPHAJNbHOTO MOp#A, A0 rayGuusl 200 M, HIH 32 3THM
npeaenoM, J0 TAKOTO MecTa, 0 KOTOporo ray6uHa NMOKPLIBAIOMMX BOJ
n03BoJIsieT pa3paboTKy ecTecTBeHHbIX GoraTcTB 3THX paiionos. [losepx-
HOCTb M HeJpa MOPCKOro JHa BMaiHH, PacnoJIOEHHLIX B CILIOIIHOM
MaccHBe KoHTHHeHTanbHoro wenaspa CCCP, He3aBHCHMO OT HX Tuy-
OMHBI, SIBJSIOTCS 4acThio KOHTHHeHTajbHoro menabpa CCCP».
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Kak u apyrue crpaubl, CCCP ocyuiecrsasier cyBepeHHble Mpasa
HaJl KOHTHHEHTAJAbHbIM 1eAb(OM, NPHMBIKAIOUHM K BHELIHeH rpaHuie
reppuTopuanbHoro mopsi CCCP, B nensix passeikH W pa3paloTKH ero
ecrecTBeHHbIX OoratctB. OkeaH 3a TmpejeslaMH KOHTHHEHTA/JBLHOTO
menabda ocTaeTcd TakUM ke obuuM, Kak AHrapkTtuaa, Jlyna u Kocmoc.
B sTOoM acnekrte mMpOKoe pa3BHTHE COBETCKOH MOMCKOBOH W TOpHO-
JoObIBaloIIeii MOPCKOH TeXHHKH YiKe celuac npuoOperaer He MeHee
BAXKHOE 3KOHOMHUECKOE 3HAueHHe, ueM, CKaxeM, paciupenne pbibo-
JIOBHOTO M KHTOGOHHOTO MpOMBIC/OB. [l mpHMepa MOKHO CKasaTb,
uyro CIIA x HacrosiieMy BpeMeHH IOCTPOHJIH H IPOeKTHpyloT GoJee
30 HOBBIX CYJAOB CHENHaNbHO sl TOHCKA TIOJIe3HBIX HCKONaeMbIX
Ha AHe Mops J0 raybuHbl 600 M.

Hayunwii koMuTeT no oKeaHHuecKHM HcclefloBaHHusM Mexaynapos-
Horo cosera Hayunblx obutectB npu JOHECKO nogroroBusa obumpHelil
JokyMeHT — [TpoekT ofmero HayuHOro miaHa HecsenoBanuit Mupo-
Boro okeana. «TouHO Tak ke, KaK Bce JIIOAH JABIIAT OJXHUM BO31YyXOM
H Kak mTopM Hax HoBoit Auraueit MoxkeT HauaThesi B SIMOHHH, Tak
H BOJBI OKeaHOB HepasjesNbHbl U SBJAEHHS B OJHOH HMX YacTH B KOHIE
KOHIIOB HaxoJsiT OTrOJIOCOK Ha OrpoMublx pacctosinusix. [lostomy
H3yUeHHe MOPS ABJSETCS ecTeCTBeHHOH 00/acThio MeXAyHapoJHOro
Hay4YHOTO COTpY/AHHYecTBa. Dojiee Toro, COTpyAHHUYECTBO 3TO MPOCTO
HeoOXOIMMO, €M Mbl XOTHM, YTOOBI HallM No3HaHHWA 00 OKeaHax
oTBeYand TOTPeGHOCTAM CcOBpeMeHHOro uejoBeuecTBa. OKeaHbl IpH-
HaJl/IexkaT He OJIHOMY YeJIOBeKY M He OJHOH HAllHH, OHH CJIYKaT MHOTHM
JIOASIM H MHOTHM HallHsIM», — IHIIYT aBTOPHI 3TOTO AoKyMeHTa. Bouab-
lasg poab B IPOeKTe OTBOJAMTCS mnpobieMe HM3yuYeHHS MHHepadbHBIX
GoraTcTB OKeaHa, cyJafued GoOJblIYI0 3KOHOMHYecKyio Bbirofy. Pac-
CMaTpHBasi MEPCNEeKTHBHl HM3BJEUEHHS! M NPOMBILIEHHOTO HCMOJb30-
BaHHA YK€ H3BECTHBIX PAaCTBOPEHHHIX 3JIEMEHTOB MOPCKOH BOJEI, pas-
BeJlaHHBIX JOHHBIX OTJOXKEHHH OONbIIHX TIYOHH M PHIXJBIX OC3JKOB
menbpa, aBTopbl CYMTAIOT, YTO «HAYUHLIE HCCHAEAOBaHHA B obsacTu
reoJIOrHH U MHHepasnornu [ana okeana.— K.3.] ¢ Gl0J2KeTOM B HECKOJIb-
KO MHJITHOHOB JIO/IZIapOB B TOJ, HanpaB/jeHHble TJaBHLIM 00pasoM
Ha YCTaHOBJEHHE MECT 3aleraHusi TOJIe3HBIX HCKOMaeMblX Ha KOHTH-
HeHTa/IbHBIX 1eab¢ax, MorJii Obl Jieub B OCHOBY HOBOI NPOMBINIEHHOCTH
C BaJIOBOH NPOAYKIHEH B npejenax Gauxkaiimero AecATHIETHS N0 Kpail-
Heft Mepe 50 MaH. Joan. B rogy. YacTe 310l mpubbUIH MOMKeT ObITh
HamnpaBsJieHa Ha HoBble HecnefloBanus. Eme He H3yueHwl, Hanpumep,
Cyabdunbie MUHepansl BnajuH YepHoro Mopsi, riy0OKOBOAHOIO KeJo-
6a Kapasika y noGepexbsi Benecysnanl M T. 1. A 3TH cynbHbl, BO3-
MOXKHO, COJlepiKaT paJMOaKTHBHbIE 3JIEMEHTHl, KOTOphle MOKHO Oyler
J06bIBaTH MOGOYHO. DTH H NOAOOHEIE HM TPOOJEMbI elle KAYT OKeaHo-
J0roB. «Mbl He MNO/IKHBI 3aKpblBaThb [/la3a Ha HEOXKHAAHHOE, Kak,
HampuMep, Ha To, Y4TO Ha JHe rIyOOKHX MOpeil MOTYT HaXOJHThCS
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THFaHTCKHE KeJ1e30-HHKeJeBble MeTeOPUThHI», — HANOMHHAIOT aBTOPI
[IPOEKTA.

3Jech YMeCTHO CKasaTbh, UTO COBETCKHEe YYeHble VK& BHEeCHaH ofpe-
JleJleHHBlil BKJIajJ B J€IO0 N03HAaHHS CTPOEHHA M OCaAKoB JAHA MupoBoro
oKeaHa. JIBaJlUaTH/IETHHE HCCAELOBAHHS COBETCKOTO 3KCIeAHIHOHHOTO
cyaHa «BuTA3b» Jald  BO3MOMKHOCTb COCTABHThL MOAPOGHYI KapTy
penbedha OKEaHCKOro JHa, KapThl pacnpefesieHdsi JAOHHBIX OCAJIKOB,
CepHi0 KapT pacrnpefeieHdsl KOHLUEHTPaHi pas/JHYHBIX 3JeMeHTOB
B JoHHbIX ocafkax. Mmenno coserckue okeanosorn H. C. CkopusikoBa
u H. JI. 3euxeBHu [ganu NEpPBYI0 OUEHKY KOJOCCANLHBLIX 3amacoB
JKeJie30-MapraHieBbix Konkpenui Ana Tuxoro okeana. McenenopanusMu
[1. JI. Bespykosa, H. C. Ckopusikopoii, I1. ®. AHApYUIEHKO U HX TOBa-
puleli BbISBAEHbl CTPOEHHE W MHHEPAaNOrHs Keae30-MapraHieBhIX
KOHKPELHi, BbISICHEHbl 3aKOHOMEDHOCTH pasMelleHHs HX B pejpede
H Ha momaau AHa Tuxoro okeana. Havaro B Haieli ctpane H OCBOeHHE
npHOPeRKHBIX MOABOJAHBIX POCCHINEH — IepBble lard B 3TOM Hanpasie-
HHH JesalTcs Ha DaiTHKe H B JaJbHEBOCTOYHBIX MOpSX.

Pesynbrathl paGoThl «BHTA34», YacTHYHO MCHOJb30BaHHBIE Mepo
B CBOEH CBOJKE, HIHPOKO H3BECTHHI COBETCKHM HCCJAEAOBaTEasIM. ITO
NO3BOJIAET JOCTATOUHO CHUCXOJMTEIbHO OTHECTHChH K HEKOTOPOH cxema-
TH3allMH, JonylleHHoi Mepo B HaloKeHNnH o0LHX CBEJEHHH O TeOXHMHH
‘0OKeaHa, CTpPOEHHH 3eMHOH KOpbhl MOJ OKeaHoOM, paclpocTpaHeHHH
H JIMTOJIOTMH OCHOBHBIX THIOB JOHHBLIX OCalKOB H T. . DTH CBeJleHHs
HOocAT B pabore cyry6o BcIOMOraTelbHBIH XapakTep H IPHBJEYEHbI
Mepo rnaBupiM 00pa3oM Kaxk (OH, Ha KOTOPOM pa3BepTHIBAETCS MOKa3s
©OorarcTB okeana. OfHAKo OAWH W3 BOINPOCOB, JHIIL BCKOJAL3b 3aTpo-
HyThIX Mepo, HCKIIOUHTENBHO BaxKeH, N0 KOHIIA elle He siceH HCcaefo-
BaTe/IIM M 1103TOMY SBJASIETCA IPEAMETOM AOBOJbHO HIHPOKOH H OXHB-
JIEHHOH AucKyccHH., Peub uaer o6 MCTOUHHKE BellleCTBA XEeMOIeHHBIX
TIOJIE3HBIX HCKOTAeMbIX JiHa OKeaua.

Jlo mnocnenHero BpeMeHH OCHOBHBIMH HCTOUHMKAMH MHHEpalbHbIX
KOMIIOHEHTOB OKeaHa CYHTAJHCh MaTepPHKH, [OCTaBJASIIOUIHEe pasHo-
0bpa3Hble BelllecTBa B XOJe HHTeHCHBHOH a0pasHM, a OCHOBHBIM Treo-
XHMHUYECKHM IIPOlleccoM OKeaHa Tpellojiarajziack nepepaboTka u nepe-
pacnpejeleHHe MOCTYIMHBIIErO € CYUIH MaTepHaja B COOTBETCTBHH
C 3aKOHAMH THIPOJAHHAMHKH H ruapoxumud. /lHo OKeana paccmaTpH-
BaJOCh B CBSI3H C 3THM BCEro JIMIIL KaK MaccHBHas obsacTb ceiMeH-
TalHH —«0accedH CTOKa».

Ceiluac, OJIHAaKO, HAKOMHJIOCH YiKe HeMasno (PaKTOB, CBHJIETe/b-
CTBYIOUMX O LIHPOKOM Pa3BUTHH Ha JiHe OKeanoB CYIIECTBEHHO HHOTO
npomecca — nojoAgHoro ByJakaHuaMa. Okasanock, YTO HMEHHO fOJ-
BOJIHLIE BYJIKAHBl CO3/a/H B OKeaHaX MHOTOYHCJIeHHbIE BYJKaHHUeCKHe
OCTPOBA W T'PAHMO3HBIE MOABOJAHLIE TOPbI, YHCJAO KOTOPHIX B OJIHOM
Toapko THXOM OKeaHe J0oCTHraer JecsiTKa ThicA4Y, AMepHKaHCKHI
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okeaHosor MeHapj, ycTaHOBHBIIHII HeJaBHO, YTO nojabjsiollee GOMb-
IUMHCTBO TMOJABOJHBIX TOP NpeicTaBAsioT coboil ByJKaHHYecKHe arna-
paThl, cOPMHPOBABUIHECH HA AHE OKeaHa, CUHTAaeT, UTO BYJIKAHHYECKHE
MapoKCH3Mbl HAa OKeaHCKOM JHe TPOABISIOTCS 3HAUMTEJNIbHO GoJsee
MoliHO, yeM Ha cyme. [lo ero noacueram, oObem J1aBoBoro Matepuana,
H3BEPIHYTOrO INOABOAHBIMH ByJakaHamu B TeueHue 10° jet, cooTser-
cTByeT 00beMy MaTepPHKOBBIX JaB, HM3/HBABILMXCA B Teuewne 3 X
» 10" ner. Takum ofGpasom, NOABOAHBIA BYJKAHU3M MpeJCTaBIIseTCs
renepb npumepHo B 30 pas Gojlee MHTEHCHBHbLIM, ueM Ha3eMHBIH. ITO
0OCTOATENLCTBO  3acTaBjAsier AyMaTh O BEPOSTHOCTH TOCTYIJIEHHS
B OKeaH pasHoOOpa3HBIX MPOJAYKTOB BYJKaHHYeCKOH JesTelbHOCTH
HEMOCPEACTBEHHO K3 Marmel, MOACTHJIAIOMIEH Joxke okeaHa. Tak,
BLISIBHJICS HOBBIH MCTOUHHK HArMOJIHEHHS MACCHl OKEAHCKUX BOJ pas-
JHYHBIMH 3JIeMEHTaMH, TpHYeM poJib H 3HAYHMOCTb 3TOrO HCTOYHHKA
B CPaBHEHMH C PeuHbIM CTOKOM B HACTOSIIEE BPeMs OKHBJEHHO o0cy-
JKIAeTCsl M pasHbIMH  HCCIeJoBaTe/IsIMH  PACLEHUBAGTCST [10-Pa3sHOMY.

K coxanenuio, Mepo B cBoeit paGoTe orpaHHuuICs JIHIUb KPaTKHM
nepeyHcIeHHeM BO3MOKHBIX HCTOYHHKOB MHHepalbHbIX KOMIOHEHTOB
okeana. [lostoMy H3AaTeNBCTBO COUNO LenecooGpa3sHbIM JOMOJNHHTL

M) KHUTY DPALOM 3KYPHATIbHBIX crateli JApyrux 3apyOemHEIX aBTOpPOB,

O\ OCBUIAIOHX HMEHHO 3Ty CTOPOHY BONPOCA. CrarbH 3TH, BLILEUIHE
M3 NeYaTH nocje cBOAKH Mepo, MHTEpecHBl COBETCKOMY UHTATENIO €lle

"\ M TeM, YTO MOKA3LIBAOT pazHooGpasHbie mMyTH, KOTOPHIMU 3apyGerxubie
HCCIe0BaTe H NBITAIOTCS NMOJAOHTH K peleHHio npobieMbl BOSHHKHOBE-
HHS PYAHBIX HaKOIVIEHHIl HA JHe OKeaHa U K NOHMMaHHI0 ocoGeHHOCTeH
(hopMHPOBaHHs COJIEBOrO COCTaBa OKeaHHYeCKHX BOJ.

. bonartu u P. Heiiagy B crathe «[Iponcxoxjenne MapraHieBbix
KOHKPeLHil Ha JHe OKeaHa» MPHINIH K BLIBOAY, 4TO (JOPMHDOBAHHE
MapraHueBbX KOHKpeluii Ha jAHe THXOro okeaHa NPOHCXOMMT TOJ
BJHAHHEM TNOABOJHOIO BYJKaHM3Ma, NPHUEM OCHOBHbIM MeXaHH3MOM
MOOHMJIH3AIMH  BelecTBA MAapraHieBblX KOHKPelUMil aBTOPbl CUHTAIOT
3KCTParupoBaHHe keJe3a H Mapraiila OKeaHCKOH BOJOH W3 M3Bepraic-
welics Ha Aue ropsuefl AaBel, OCHOBLIBAsSCH HA JeTaAbHbIX NETPOJIOTH-
yeckKMX M nerporpaduueckux Habmiofenusax, Bonartu u Hefany ycra-
HaB/IMBAIOT NPAMYIO CBsI3b MEMKAY IKeJIe30-MapraHieBLIMH KOHKpe-
LHSMH M NPOJLYKTaMH M3MEHEeHHs JIaB MOABOAHBIX H3BEpKEHUE («rHalo-
KJIACTHTAMHY), NPEACTABIEHHBIMH TaMaroHHTOM, HOHTDOHHTOM M IEO0-
JUTaMH. JTa CBS3p BHHMTCS aBTOpPaM He TOJABKO B YacTtoif mpoctpas-
CTBEHHOH accollHalii CKOIUIeHHIl MapraHieBblX KOHKpelui e rHamo-
KJacTHTaMH M JIDYTHMH  TIPOJAYKTAMH  TOJABOJHBIX mﬁcﬁuﬁ,
HO H HE[NoCpeJACTBEHHO B KOHKpPELUHAX, H3 KOTOPHIX MOMKHO €OCTaBHTh
HeNpepBIBHBI  psf 00pasUoOB, H3MEHSIOIMXCSH OT JHAKOKJACTHTOB
C HUYTOKHBIMH CETPeraliMOHHBIMH  BbiesICHUsIMH  OKHEAOB ¢ JKeNESa
i MapraHua Jo Ke/e30-MapraHieBblX KOHKpelui ¢ HedH
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ocTaTKaMy ruanoxknactutos. OGoraulenue rKe/e30-MapraHueBbIX KOH-
Kpeuuii HuKeseM, KoOaabToM, Me/lbio, CBHHIOM H JIPYTHMH 3/1eMEHTaMH,
no Bouartu u Heflagy, tak:ke o0s3aHO npoueccaMm BYJKaHH3Ma.

Jx. Appennye, k. Mepo n §. Kopkum B cratee «[Iponcxoxie-
HHE MapraHLUeBbIX MHHEpaJioB OKeaHa» pacCMaTphBalT mnpobaemy
HCTOUHMKA BellecTBa jKese30-MapraHlleBbiXx KOHKpeUHi B reoXxuMmuue-
ckom acnexkte. CnpaBefauBO moJsaras, u4To B cHaOKeHHH OKeaHa
MaprasmeM yyacTBYIOT Kak MOJBOJHBIN BYJKAHU3M, TdK H Pe4yHO CTOK,
4BTOPBI CAENANH TNONBITKY HAaHTH KPHTEPHH, NO3BOJAIONIHE OTIHYATH
MapraHueBble OKHCJIBI, CBSI3dHHBIE C MOJABOAHLIMH H3BepKEeHHSIMH,
OT OKHCHBIX MHHEPa/lOB MapraHiia, BelecTBO KOTOPHIX MOIJO OHITh
FeHeTHUeCKH CRBA3dHO ¢ BLIBETPUBAHUEM HA KoHTHHeHTax. Haubosee
COBEPUIEHHLIM  JIEMEHTOM — HHJAHKATOPOM,  XPaHAIHM  «[aMSTb»
0 CBOEM IPOMCXOXKJIEHHH, OKa3ajcsi KobajabT, NPUCYTCTBHE KOTOPOIoO
Hapsly ¢ JAByXBa/l€HTHbHIM MapraHIleM YKa3elBaeT Ha HH3KHe 3HAUeHHUs
OKHC/IHTE/IbHO-BOCCTAHOBHTEILHOrO  TMOTEHIHANa cpeAbl (OpMHpOBa-
HHSI, OYEBHJHO, CBOHCTBEHHble 0O0/1aCTAM MOABOAHOIO BY/JIKaHH3MA.
Orcyrersue ke kobanbra H MnO B MEHepalbHOH CTPYKType OKHCIA,
Hao0opoT, SIBHO CBHJETENLCTBYET O BBLICOKOH CTENeHH OKHCJIEHHS
MapraHna BO BpeMsl OCaJEHHsI W MOeT OBITh CBSI3aHO C MeLJeHHBIM
€ro HaxoIlieHueM H3 pa3@aBIeHHOIO pacTBOpa ¢ OOLIMHOH KOHLEHTpa-
uMeit kucaoposa. [TpoBeieHHEIH MOJ STHM YIVIOM 3peHHS aHaJH3 MHOTO-
UYHCEHHOTO MaTepuana nmokasan, uTo ofefHeHHble KOOanbTOM KOHKpe-
muH (Mn/Co =300) pacmpocrpaneHbl IJiaBHBIM 00pa3oM B mepupepu-
UeCKHX palioHax OKeaHa, B TO BpPeMsl KaK MOAaBaslollas Macca KoH-
Kpelni LEeHTpalbHbIX TYOOKOBOAHBLIX uacTeil 3ameTHo o6oraiieHa
KoDanbTOM M, BeposiTHee Bcero, oOpasoBanach B pesyabTaTte OBICTPOro
Ocax/JeHHs BeckMa HeCTOHKOro JABYXBAJlEeHTHOTO MapraHua, INpHBHe-
CEHHOI'O B XOjJie IOABOIHOIO BYJKaHH3Ma.

. @. lytu u K. K. Typekesin, aBTopbl cratbi «l3ydyenue reo-
rpaMyeckoro U BepTHKaJbHOIO pacrnpeneseHHs HeKOTOpBIX paccesiH-
HBIX 3JIEMEHTOB B MOPCKO#H BOJie METOJ0M HeHTPOHHOTO aKTHBALMOHHOIO
aHalu3a», HalIH HOBBIA OpPHIHHAJBHBIE TNYyTh peIleHHs BONpoca
00 HCTOYHHKE BellecTB, PACTBOPEHHLIX B OKEAHCKOH BOJe. DTH Hccie-
JoBaTesqd npoBenad B Boiax Amsmanthueckoro, Tuxoro u Muawmiickoro
okeaHoB Oosiee 700 JOCTaTOYHO TOYHBIX OTIpelleleHHiT colepIKaHHs
18 passHyHBIX paccesHHBLIX 3JEMEHTOB, M3 KOTOpLIX HanGojiee HepaBHO-
MEpHO pacnpefie/leHHBIMH OKa3ajJuCb HUKeNb, KobanbT u cepebpo.
AHanu3 pasMelleHHst 3THX TPeX KOMIIOHEHTOB B BOJHOI Macce OKeaHOB
NoKa3aJl MX NOJHYIO He3aBHCHMOCTh OT PEYHOTO CTOKA. ¥ CTAHOBJEHO,
HanmpuMep, 410 XOTs B ceBepHYI0 4acTh ATIaHTHYeCKOrO OKeaHa moria-
Naer oxoqo 60% Bcex pacTBOPEHHBIX BelleCTB KOHTHHEHTAJAbHOI'O
CTOKa IJ1aHeThl, 3TOT pafioH OTJIHYAeTCsi OTHOCHTEJIbHO HHM3KHMH KOH-
ueHTpauusaMH KobanbTa, HHKesnsi H cepefpa MO cpaBHEHHIO ¢ TiyOGHH-
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HBIMH BOJAaMM LeHTpaibHbiX obaacreil HMuanitckoro u Tuxoro okeanor
¥ HOxuoit Artnantukoii. boaee Toro, Bombl IOxknoit ATianTHKH, JABH-
JKYILIHECsT B CeBepPHOM HArpaBJIeHHH, XapaKTepH3yioTcsi GoJiee BbICO-
KHMH KOHIEHTpPAIHAMH 3THX 3JICMEHTOB, ueM BOAHI, HAyuiHe u3 Cesep-
HOW ATNaHTHKH Ha 1OT. ABTOPHI MPUXOAST K BHIBOAY, UTO B IlEHTPa/b-
HOH uwactH Tuxoro oxeaHa H3 nNOABOAHBIX BYJKaHHUYECKHX OYaros
MOCTYNAT CTOAL 3HAUMTEIbHbIE KOMHYecTBA KOoGaAbTa W HHKeJs,
YTO OHH JIOMHHHPYIOT B o0lleM oKeaHckoM OanaHce H CYLILECTBEHHO
BJHSIIOT Ha M3MeHeHHe KOHLUEHTPauMil 3THX 3JeMEHTOB B paclojarao-
mHXcst Bolne Bojlax. MMenno 310 obcrositenberso, no Muenuto [lytna
u Typeknsina, MoeT OOBSCHHTL TaKme H HeCOOTBETCTBHE COOTHO-
wennss Mn/Co B riyGOKOBOAHBIX H NMPUOpPEKHBIX KOHKpeuusX, yera-
HoBieHHoe Appennycom, Mepo u Kopkumem.

[lybnukyemble CTaTbH, €CTECTBEHHO, JIHIIb YAaCTHYHO OTParKaioT
oblHpHblE HCCNElOBAaHHs, NpOBOAsIHecs B OKeaHaX. HeKoTopbiM
NOACHIOPLEM YWTATENIO, KOTOPHI noenan Oul Oonee moppobHO nosHa-
KOMHTLCS C PasMaxoM BelyIHXCH HCCHAeJOBaHMil, HECOMHEHHO, MOMKET
CNYKHTL MCYEPNLBAIOUIHA CITHCOK JIMTEPATYPhI, HCNOJB30BAHHOH KaK
caMuM Mepo, TaKk M aBTOpaMH JAONOJHSIOMMX MOHOTpapui0 CTATEN.
Tem He MeHee mnpHBelleHHble CTaTbH YOEIHTENBHO INOKA3bIBAIOT, UTO
reOXHMHUECKHE Tpollecchl OKeaHa, B XOJle KOTOPHIX HaKamJHBaKOTCS
IPaH/(HO3HLIE 3aJIe7KH TOJIe3HbIX HCKONaeMbIX, BeChMa CaMOCTOSITENIbHEI,
JOBOJIBHO CJIOXKHB! H TPeGVIOT s CBOErO NMO3HAHUS PAZHOCTOPOHHMX
ucesefioBanuii. Tenepp yke cOBeplUEHHO $ICHO, UTO TIHIIOTETHUECKHH
BHIBOJ 00 OkeanaX KakK HMHEPTHBIX «DacceiiHax CTOKa» PYIIMTCS TOJ
HANOPOM BCe HOBBIX M HOBBHIX (DAKTOB.

Kerath cKasarth, HMCCAEAOBanie OKEAaHOB TIOUTH BO BCEX CTpaHax
MHpa BeJeTcsl B HACTOsIee BPEMs B CTPEMHTEJLHOM TeMne. ByKBanbno
Kam/Jas OKeaHOJOTHYecKast SKCHeAHIHs NPHHOCHT MHOTO HEOXKHJIaH-
HOro Hooro Matepuana. Ilostromy MonHorpadpuio Mepo ymxe cefiuac
MOZKHO JIONOJHHTh CBELEHHSMH O LIEJIOM psijlie APYyrHX 3aMeuarenbHbIX
(PaKTOB M OTKPLITHI TNOCAEIHHX JIeT.

CoBeTcKoOil ByJIKaHOJMOTHYECKOH 3kcneauuueil B Mujaonesun aetannb-
HO H3yueH JeficTBYIOmMil NOABOAHLIH Byakat Bany Byxy. Oxasanocs,
YTO 3KCraJAMHsAMH 3TOTO ByJKaHa H3 Help 3eMIH B OKeaH €KerojHo
BBIHOCHTCS 10 9 TBHIC. m Ke/e3a H MapraHila BMecTe ¢ COMYTCTBYIOMHMH
UM 3JIeMEHTaMH: repMaHueM, MojiuOJeHOM, CBHHIIOM, OJIOBOM, KOOajb-
TOM # T. n. )Keneso ¥ Mapraneil BbAESIOTCA M3 NOABOAHLIX THApPO-
TEPM TOHYaMIell KOJJIOHAHOH B3BeCblo T'MJAPOOKHCJIOB 3THX METAaJIJIOB,
KoTopasi copOHpyeT MHOTOYHCJIEHHBIE MaJible 3JIeMeHThl H pPa3HOCHTCH
TeyeHHssMH mo okeaHy. COBMeCTHbIE HCC/IEJIOBAHHS aMepHKaHCKHX,
AHTJIMHACKUX, 3anajHOrepMaHCKUX M 1IBEJCKMX OKeaHorpaduueckunx
cyaos B Kpacnom Mope BhIABHJIH HA ryOnHe okoso 2000 M HECKOJIBKO
OGIIMPHBIX BHAJKH C TOPSYHMH PAccONaMH H OCAJIKaMH OKHCJIOB H CYJlb-
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huoB TAKENBIX MeTanI0B (ejesa, MapraHlia, CBHHIA M IHHKA),
a takke cepebpa M 3sos0Ta. MOIIHOCTL PYAHOIO CJ0s Ha JAHE MOps,
1o reoH3HUECKHM AaHHBIM, mpeBbiiaer 100 a, a obuike 3amnachl CyJib-
uaHON YL, 10 TTpeABapHTENbHLIM nojcuetraM ['eomornueckoit cyyxK0bl
CIIA, cocraBasiior okoso 130 Man, m. M HakoHel, B HejgasHeM 43-em
peiice «Butsiss», 3akoHuuBiieMca B mae 1968 r., Ha 3-KHJIOMETPOBBIX
rnybunax Tuxoro okeana K 3amaly ot ['aBaiicKux ocTpoBorR ObliH
oOHapy»eHbl 3a/eKH KOHKpPeLH il riy0oKoBoAHbIX (ochOpUTOB, TMOKPLI-
TBIX KOPKOH MapraHua. 3ta HaxoJKa OTKpbIBAeT COBEpIUeHHO HOBYIO
CTpaHuIy B HayKe o (POPMHPOBAHMH MOPCKHX (POCPOPHTOBLIX KOHKpE-
LM U 3acTaBaseT AyMaTb, YTO H3BecTHbIe (ocopuThl OaHKH AryJbsc,
obHapy:eHHble 3Kcrmeauuuei «Yensmenmxep» Ha raybune OGogee
3000 M y ocHOBaHHSI KOHTHHEHTAJABHOro ckjaoHa Adpuxu 6Gau3 Mbica
Hobpoit Hanexabl, He nepeMelleHbl MyThEBBIMH TIOTOKAMH, Kak MOJa-
raer Mepo, a Takxke ABAAIOTCA IMyGOKOBOAHBIMH 0Opa3oBaHHAMH.
B srtom ke peice «Butass» ¢ 110ockol noiBoAHO# ropsl CpelHHHOTO
Tuxookeanckoro xpebra ¢ raybunsl 3300—3800 x 6buta noAusTta
camMasi KpynHasi B MHpe »Keae30-MaprasueBasi KOHKpelus pasMepamu
170 x 145 > 50 cm u BecoMm okoso | m, B sjpe KOTOpPOH Takie OKa-
3ascst Qocopur.

[lopoOubix OTKpPLITHIT BlIEPeAH ele oueHs U o4eHb Muoro. Ho Hecmo-
TP Ha 3T0, KHUra Mepo HAZO/Iro OCTAHETCH HAAEMKHBIM CIPaBOYHHKOM-
IYTEBOAUTENEM MO HeHcuepnaeMbIM K/IafloBBIM MHHepaslbHEIX 0O0raTcTB
OKeaHa M TPOYHON OCHOBOH IJIs1 TO3HaHHWsI HOBHIX TaHH OKeaHCKHX

rayouH.
K. 3eaenos



[MTPEJHUC/IOBHUE ABTOPA

Ocenpto 1957 r. Heckosbko npodeccopoB KanudopHHRCKOTO yHH-
BepcuTera cobpannck B CKPUINCOBCKOM OKeaHOrpapHueckOM HHCTHTYTe
2715 BIpaBOTKH NMPOrPaMMbl COBMECTHBIX HCC/IEJOBAHUH 110 H3BIEYEHHUIO
MilHepalbHbLIX KoMrnoHeHToB Mmopsi. Ha kondepenuun Obiin npeacras-
JIeHbl JIBe YHHBEPCHTETCKHE OpraHusanuu — daxyaprer Texnonoruu
MuHepanbHoro coipbsi (Bepxkmn) u Hucrturyr pecypcoe mops (Can-
[uero). B obcyaaenun BonpocoB NPHHHMAaNH yuacTHe mnpodeccopa:
IT. A. Tpack, X. 3. Xokc, 1. 2. Burepcnyn u3 bBepkiu, a Takxe
C. . Bunok u B. X. Menapa uz Can-luero. Ilepsas uactb nporpammet
paboT oOrpaHHYHBAlach 3KOHOMHUECKHM aHalu3oM pas3paboTKu Map-
raHUeBbIX KOHKpEIHH, 3ajeralonx Ha JAHe mopsi. ABTop Obla npwu-
ryalieH B KauecTBe BeAYIIETO HCC/IefoBaTessl 3TOi TeMbl, ofllee pyko-
BOJICTBO KOTOPOH ocymecTBasaock Npogeccopom XokcoMm. B oTtdere,
rie NOABOAUJINCL HTOIH NPOBeJeHHbLIX paGoT, yKashiBaJoch, YTo A00bua
H nepepaboTKa MapraHiueBbiX KOHKPeUHH KaK ChIpbsl JIfl NOJYYEHHS
pAfa MeTaJJIOB SIB/ASIETCS TeXHHYECKH OCYILECTBHMOH H 3KOHOMHYECKH
penTabensHoil. B XoJe HceseoBaHHil BLISICHHJIOCH, YTO IKOHOMHUYECKHT
MHTEpeC TPEeICTaBJsieT Takme W psiJl APYrHX KOMIOHEHTOB OKeaHa.
IMostomy mnporpamma Hayunbix paGor npu cofleiictBun HMHcTuTyTa
pecypcoB Mopst Obl1a pacuimpeHa Tak, 4YTO CTajla OXBaTklBaTh Bee
MHHepaJbHble pecypchl Mopsi. B 3Toll KHHMIe npHBefieHa NOJaBJIAONIAs
YacTb OPHTHHAJMLHBIX AaHHbIX, HAKOIVIEHHLIX B pe3y/ibTare Hccnelo-
BaHHH, MPOBOAMBIINXCA Ha (akyabTere TexHOMOrHH MHHEPAIBHOTO
coipbsi U1 B CKPHNNCOBCKOM OKeaHOrpapuyeckoM HHCTHTYTE.

Bo spems cOopa MatepnanoB u npu pabote Hajl npeiBapHTEbHBIMU
OTYETAMH AaBTOPY MOMOrajlo TaK MHOTO pas/MYHbIX JIMI, YTO mepe-
UhcJAeHHe BceX HMX 3aHs/10 Obl CJAMIIKOM MHOTO MecTa.

Bcem stuM numaM aBTop BhipaxiaerT OCOJBLIYI) MPH3HATENLHOCTE,
HO HHKOHM 00pa3oM He CBsi3bIBaeT MX MMeHa ¢ TeMH, BO3MOXKHO Henpa-
BUJIBHBIMH, 3aKJIOUEHHSIMH, K KOTOPBIM OH MOI' NpuHATH, JuGO ¢ Temu
OmHMOKaMH, KOTOpPbIe OH MOT JOMYCTHT.

Hutonopt-Hetoe, Buprunus
IekaGps 1963 r.
Hocon JI. Mepo



Mope GearpaHuyHas, HeMcuepnaeMas COKPOBHUIHHLUE MaTepHaJbHbIX
foraTcTB uesoOBeYecTBa.



I'JIABA 1

BBEJEHHE

Oxean paccMaTpHBaeTCsl YYEHBIMH Kak KOJbIOenb KHU3HH Ha 3emie.
Kak Mbl Tenepb 3uaeM, xH3Hb 0Oe3 okeaHa BooOlle HeBo3MozxHa. Ero
poab Ha 3emne BecbMa MHororpanna. OkeaH JeiicTByeT Kak rpan-
JHO3HBIA TEPMOCTAT, CrylaAHUBas TeMmieparypHble KOHTpPACTHl, KOTOphle
rocnoficTBoBa/H Obl Ha 3emie Ge3 ero cMmsryawoiero Bausuus. Okean —
OTPOMHBIH pesepByap, cHabkalouuil BoJOH 3emuio, U 0e3 Hero KoH-
THHEHTHl TNpeBpaTH/anchk Obl B OGe3xkudHeHHylo nycteiHio. [lo okeany
OCYIUIECTBISIOTCS JelleBble nepeBo3ku. OxeaH sBIsieTCs apeHOH KU3HU
YeJOBeUeCTBA M CJAYKHT IS HEro Kak HCTOYHHKOM NPOAYKTOB NHTa-
HHs, TAK H MECTOM CBaJKH, KyJa Joan cOpacbiBaiot otxoikl. M nako-
Hell, OKeaH — 3TO IPaHJHO3HOEe XPaHMJHMILE MHHepadbHBIX OorarcTs,
COCTABJISIIOILMX OCHOBY HHAYCTPHH.

OnHako 3Kcmayarauusi MHHepaldbHBIX OOraTCTB OKeaHa HHYTOXKHA
7O CpaBHEHHIO ¢ €ro [OTEHIHAJBHBIMH BO3MOXHOCTAMH. IlpHumHa
3TOTO 3aKJI0YaeTcsl B KpaiHe Masoil ero H3yueHHOCTH M B cjaboM pas-
BHTHH METOIOB pa3paboTKM MOPCKHX MHHEpalbHbIX 3ajexed. Eme
He CO3/laHa 3KOHOMHYECKH peHTabesibHasi TeXHOJOTHS 3IKCINIyaTalHH
NO/IBOJIHLIX MECTOPO:KJAEHHH, HeT M OcTpOd 3KOHOMHYeCKOH HJH MOJIH-
THUeCKOl HeoOxoJAuMmocTH paspabaTelBath HX B HACTOSLIEE BpEMs..

C TOYKH 3peHHsi MUHEpaJbHEIX PecypcoB, B OKeaHe MOXKHO BBIACTHTH
nsiTh obaacteil, B KOTOPBIX TOCHOACTBYIOT onpejejeHHble (DH3HKO-
XMMHUECKHE VC/JIOBHS: MOpCKHe nobeperkbs, MOpCKas BoJd, KOHTHHEH-
TalbHble Ieab(bl, AOHHBE OCAJAKH U KOPEHHble NOpOABl, 3ajeralouiye
noA ocagkamu. MuomecTBo pasHooOpasHbiX 10Je3HBIX KOMNOHEHTOB
H3BJIeKaeTCss B HACTOMIEe BpeMsi H3 3ajierkeill B mnpejenax NepBhIX
Tpex objacreii. B cBsi3H ¢ 3THM CYILIECTBYeT AOBOJIbHO OOJbIIAS JHTe-
patypa, TMOCBSIIEHHAST MHHEPAaJBHOMY CHIPbIO 3THX OKEaHHUEeCKHX
obnacTteit 1 MeTo/laM ero H3BJeuenus. B To ke BpeMs Kpaiine Mano u3se-
CTHO O KOPEHHHIX MOPOJAaX OKeaHCKOrO [JHa, MOKPHITHIX PBLIXJBIMH
ocanxamu. HecMoTps Ha TO 4TO MOIHOCTb HOPO/, 3a/leraloiix Memxay
HEKOHCOMUAHPOBAHHLIMY JOHHBIMH OCajXaMH W MaHTHel, cocTaBJsier
B cpefiieM 0KO0JIO 3 KM, 10 CHX NIOp BCe elle He yJ1aloch [OAHSITh HH OJIHO-
ro ofpasia atHX Nopof, XOTs Obl AAd TOrO, yTOOB NPOH3BECTH XHMH-
UeCKHI aHa/aus.

B 370it KHHre OCHOBHOE BHHMaHHe yJeJaseTcsi MOPCKHM JOHHBIM
ocagkaM, Croib MOAUEPKHYTHI MHTEpec K JOHHHIM 00pa3oBaHHAM
ofycoBseH TeM, UTO B HHX 3a NOCJIEAHHE TOAL ObIM HalJensl Koloc-
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cajibHble 3anachl MHHEPaJbHOTO ChIPbsl YPe3BblYailHO OOJBILOH ZKOHO-
Miyeckoll 3HaunmocTH. Kpome Toro, MMeHHo B 3ToH o0macTH okeaHa
yiKe cefiuac Hadarthl pa3paboTKH psifa MOJNe3HBIX HCKONaeMblX.

TepMHH «MHHEpan» aBTOP OTHOCHT K 3JIEMEHTAaM HJIH COeIUHEHHSIM,
KOTOpBIE HMEIOT LIMPOKOE HCIONb30BaHHE HJIH HaXOAsTCs B NpOjaike
B (hopMe HeopraHHYeCcKOro BellecTBa, BHE 3aBHCHMOCTH OT Toro, ofpa-
30BaJIoCh 1M 3TO BEIECTBO B Pe3yJbTaTe OPraHHvecKHX MJH HeOpraHhn-
YecKHX IIpoleccoB. B OTKpHITOM OKeane, OYeBHAHO, mNpeo6iafawnT
GHOreHHEIE NpOLecch pasfesieHHsi H KOHLUEeHTPauuu sneMentoB. OCHOB-
Hasl poJib B 3THX Npoleccax NPHHAMIEKHT PACTHTENbHBIM H 2KHBOTHbIM
opranuaMam. Takue BeniecTBa, Kak Kadbilhii 1 KPeMHMii, B TPanino3Hbix
KOJIMYeCTBAX 3KCTPATHPYIOTCH H3 MOPCKOH BOABI PACTEHHSIMH H 3KHBOT-
HBIMH, CO3AIOIMMH H3 HHX DaKOBHHBI HJIH CKeseT. [Ipyrue sjaeMeHTH,
KaK, HalpuMmep, Me/lb, KOHIEHTPHPYIOTCA H MCIOMB3YIOTCS HEKOTOPBIMH
MUBOTHBIME B npoieccax oOmena. Oxkucienue paia 3/iEMEHTOB, Hanpu-
Mep MapraHiua, JuO0 NOrJIOmeHHe OpPraHHYecKHX 4YacTeil KOMILIEKCOB,
B (hopMe KOTOPHIX 3TH 3JIEMEHTHI HAXOASITCS B PAacTBOpE, NPEJACTaBASIOT
co00il KH3HEHHO BaKHble NPOLECCH MHOTHX JKHBBIX OPTaHU3MOB, IpH
3TOM HEKOTOpbl€ 3JeMeHThl JHOO OTIaraloTcsi H KOHUEHTPHPYIOTCs
B TeJsie XKHBOTHOTO, AnGo, Oyayuu npeobpa3oBaHHEIMH B HEPAaCTBOPHMBII
0CaJioK, pAacceHBalOTCsi B MOPCKOH BoJe M MEJJeHHO OCaxKJaroTcst
Ha AHO Mops. BelllectBo nOruGiiero :KHBOTHOTO WJIH PAcCTEHHs NOCTe
pasyoxKeHHst GHOTEHHOro MaTepHaja M Dsja NOCHEAYIOUMX AuareHe-
THYECKHX HW3MeHEeHHIl MOXKHO paccMaTpHBaTh KaK HeopraHuyeckoe.
310 1esnecooOpas’HO ¢ TOUKH 3PEHHS H3YUYEHHS TAKOTO BEMECTBA, Kak
KOMIIOHEHTA M0JIE3HOr0 HCKOMAaeMoro.

3HaueHHe TepMHHA «MHHEpaIbHBIH pecypc» PacmIbIBYATO H HECKOJb-
KO TyMmMaHHo. Xapaxrep 3KOHOMHUECKOI CHCTEMBI, NpOrpecc TeXHUKH,
NOJIMTHYECKHE YCJIOBHSI B CTpaHe, lleHbl W MHpHaAbl Apyrux dakro-
POB — Te HEH3BeCTHble B CJIOMHOM YpPaBHEHHH, KOTOpoe cJelyer
pelIHTh, NpexAe YeM OTBETHTh HA BOINPOC, OTHOCHTCS JIH KaKOe-To
MECTOPOXKACHHE TMOJIE3HBIX HCKOMAeMBIX K MHHEPATLHEIM pecypcaM HJH
Het. MHoraa kK HuM 100aBAMIOT TaKKe IKOHOMUUecKHe npobaemsr cObITa,
HO 3TO, OYeBHJHO, ObIBaeT He 4acTo. 3asekH I0oJe3HBIX HCKONaeMbIX
MOryT ObITb IpPHYHCAEHBI K MHHEpaldbHbLIM pecypcaM JHO0 no Kpaiiuei
Mepe K TNOTeHLHaJbHBIM MHHEpPajbHBIM pycypcaM, eClH OHH pacro-
JIOJKEHBl B KaKOM-TO OTNpENeJeHHOM PerHoHe, ecqd paspafaThiBaloTcs
B TeuyeHHe 0co60ro HCTOPHUECKOrO OTPe3Ka BPeMeHH HMJIH ecld HX JOObI-
ye GAATONPHATCTBYET MOJHTHUECKOE IOJIOXKeHHe B crpane. Hanpuwmep,
HuKeseBble MecTopoxkaennst OperoHa MM Maprauuesble 3anexu Hesa-
Abl, paspabarelBaeMple COTJIaCHO TPABUTENLCTBEHHBIM — PEIICHHSIM
H Ha BblleJeHHble cYOCHIHH, OTHOCATCSA B 3TOM cylyyae K MHHepaJbHbIM
pecypcam. Coepunennblie Iltatsl AMepHKM pacnojaraioT MHHEPab-
HBLIMH PECYpPCaMH, 3KOHOMHUECKOE OCBOEHHE KOTOPBIX, OueBHano, Oynet
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NPOAOJIZKATLCS B TeueHHe MHOTHX Thicsy JeT. K uneay ux otHocstes
3anacel (ocaToB Ha 3anajie crpanbl. OJHaKo H3MeHeHHe 3KOHOMHYEe-
CKMX M TEXHOMOTHUECKHX YCJOBHH MOXKET CYLIeCTBeHHO MOBIHATH
Ha OLEHKY 3THX 3anacoB. Tak, MHOTHe 3alexH ypaHa CTaHyT 3KOHO-
MHyeckH HepentaleabHbIMH B KoHue 60-X roJloB, Korja HcTeueT CPOK
KOHTPAKTOB, 3akjiouenubix ¢ Komuccueit no aromuoii sHeprun CIIA.
M HanpoTus, rpanfiHo3Hbple 3ajleH HH3KOKAYeCTBEHHBLIX MEAHBIX PYA
Ha sanafie Coennnennbix LlltaToB, panee cunTaBlIHecs Majomnepcrex-
THBHBIMH, SIBJSIIOTCS HblHe BelylluMH B OajiaHce 3anacOB 3TOro BHAa
coippsi. [logobnasi mepemena B oleHKe 3THX 3alexell OCYIECTBHJIACH
Gnaronapsi AalbHOBHAHOCTH, TEXHWYECKOMY YMEHHIO W (HHAHCOBOMY
HCKYCCTBY pPsijla CIELHAJHCTOB, JOKA3aBILHX, 4YTO 3TO MECTOPOMKJAEHHE
AIBJISIeTCs NOMCTHHE OJHHM H3 KpPyNHEHIUHX B MHpe.

Ecan B HacTosiiee BpeMsi B MOpe NPOH3BOJMTCS Jo0biua MHHepasb-
HbIX KOMIIOHEHTOB B YCAOBHAX OTHOCHTENBHO HOPManbHOW cBOGOAL
TOPTOBJIH, TO JONOJHHTENBHO BbiSIBJEHHblE 3aJeXH NoAoGHOrO MHHe-
PaabHOrO CHIPbSl OYAYT CUNTATbCH MHHEpPaJbHLIMH pecypcamu. K Hum
OTHOCATCH MAarHuii, nopapeHHasi cojb ¥ OpoM, H3BJIeKaeMble M3 MOp-
CKOH BOJbl, a TakiKe cepa, KOTOpYio JOOHBAIOT M3 3alexeil, pacnojia-
FalolKXCs HHMKe TNoBepxHOCTH JAHa Mekcukanckoro 3anuBa. Ecan
CYIIECTBYIOIIHE TEeXHOJOTHYECKHE CHCTEMBl H SKOHOMHUECKHE YCJOBHS
TOPrOBJIM JAONYCKalOT pa3paboTky M JanbHeiilllee HCNoJb30BaHHE Tex
NOJIe3HbIX KOMIIOHEHTOB, KOTOPHle 3aKJIOYeHbl B MOPCKHX MECTOPOXK-
JeHHAX, TO noAoOHble MecTopoIeHHs: OyAyT pacCMaTpPHBATHLCH
KaK NOTEeHIHalbHble MHHepalbHble pecypchl. B 3Ty kaaccupukalmio
nonagaeT GOJNBIIHHCTBO MECTOPOXKIEHHI, ONMHCAHHLIX B IIpeAnarae-
MOii KHHTe.

Ceiiuac sKCIIyaTHpyercsi psifi MECTOPOMKIEHHH, YXOASINX MoA AHO
okeana. OHH B 3HAUMTENBLHOI Mepe pa3palbaThiBAlOTCsi TEMH JKe MeTo-
laMH, KOTOPhIe NPUMEHSIIOTCS Ha KOHTHHEeHTaX B YCJIOBHAX NOJA3EMHOH
RoGeiun. Kpome Toro, Ha KOHTHHeHTaX J00bIBaeTCS Psijl MOJE3HBIX HCKO-
aeMblX MOPCKOTO MPOHCX0ZKJAeHHs. DTO 03HAUAET, 4TO OHM OTJIAraJIuCh
B MEJKOBOAHBIX MOpPSIX W 3aJHBaX, NOKPHBABLIMX B NPOLLIbIE IeoJo-
rHYeckre 3moxu cymy. K 9Tofi KaTeropHu OTHOCATCH NPaKTHUeCKH Bce
0CafioyHble MECTOPOKAEHHS MOJE3HBIX HCKONAeMBIX.

Hacrosimas kuura B oOuieM nocBsillieHa OLEHKe TeX MHHepa/JbHbIX
pecypcoB, KOTOpHIE CBSi3aHBI ¢ OKeaHoM, JIHOO Tex MEeCTOpPOMKIEHHH,
SKCIUIyaTalysi KOTOPBLIX IPOH3BOJAMTCS B MCTHHHO MOPCKHX YCJOBHSIX.
B mHeii He paccMatpuBarOTCs 3Heprusi BOJH, NPHOOS WIH NPOAYKTHB-
HOCTb MOPCKHX OpraHuamoB. He 3aTparuBaioTcsi Takzxke BONPOCHL,
Kacaiouecs: BOAHBIX Macc, KOTOpLIE, MO CYLIECTBY, He NPHHAJIeHkAT
okeany (Mepreoe mope wau Kacnufickoe mope), HecMOTpPsi Ha TO uTO
3TH GaccefiHbl XapaKTepH3YIOTCS rpaHAHO3HONH MHHepalbHOH NPOAYK-
THBHOCTBIO.



2 TJIABA 1

Bo MHOrHX ciyyasix He CyLIeCTBYeT YeTKOH IpaHHIlbl MexkAy Mop-
CKAMH H KOHTHHEHTANbHBLIMH MecTOpoxaeHHAMH. Tak, HedTAHBIE
3aJIeJKH, paclo/iarailliecss Ha KOHTHHEHTANBHOM Ilejbde B 2 MHISX
ot Oepera, pa3dypuBalOTCA MNPH TOMOINH HaNpaBIEHHBIX CKBaMHH,
CcOOpY2KaeMuIX Ha nobepexne. K xoTa 3T HedTsHble 3aMeKH ABISAIOTCA
[0 CBOEMY IPOMCXOZAEHHIO MOPCKHMH W Dacnojaralorcs HbiHe B Tak
Has3blBaeMbIX MOPCKHX YCJIOBHSX, HX BCe e TPYAHO Ha3BaTh HCTHHHO
MOPCKHMH MecTopoxjienusiMiu. J{MCKyCCHOHHOCTL BOmpOCa O TOM,
K KaKoMy THIYy CJieflyeT OTHOCHTh TaKHe MeCTOPOKIeHHS, HECKOJBKO
CHUIKAETCS, eC/IU yuecTh, 4T0 WX paspaboTKa MPOM3BOAMTCS C HCKYC-
CTBEHHBIX, CO3JaHHBIX UYeJJOBEKOM OCTPOBOB MJIH OYpPOBHIX I71aTGhOPM,
VKPeIVIEHHBIX HeMOCpeACTBEHHO HAa MOPCKOM AHe WK Ha CrelHajbHBiX
cyJax.

Hmeercsi cpaBuuTENBHO 0OJblle OCHOBAHUH CUUTATH MOPCKUMY
MECTOPOKAEHHAMH Te 3alexu, KoTopble oOpasoBajiuch B pesyJbTate
KOHTHHEHTAJbHBIX [1POLECCOB, MPOUCXOAMBIINX BbllE YDPOBHS MOPH,
HO KOTOpble HblHE pa3pabaThiBalOTCd B MOPCKHX YycaoBusix. K 3Toit
KaTeropuH MNpPHHAJJeXaT POCCHINHLEE 3alekH 3aTOTIeHHBIX peUuHLIX
JoauH. M HanpoTHB, OTHOCHTEIRHO TpPYAHO MNPHYHCAATE K MOPCKHM
AMECTOPOXK/IEHHAM HAKOIUIeHHs TOJIe3HBIX HCKONaeMblX, (opMHpOBaB-
ILIHeCsT B pe3yJbTaTe JesiTeIbHOCTH MOPS HJIH OT/IaraBLIHeCs Ha MOPCKOM
JIHe, HO HbIHE SBJISAOIMIHEeCs YacTbl0 KOHTHHEHTOB, H 3KCIVIYaTHPYyeMble
103TOMY OOBIYHBIMH, IMPHHATHIMH Ha MaTepHkax Mertolamu. TakuMm
o0pasoM, onpefeasiolIHM (PAaKTOPOM B pelIeHHH BOIpOca O CTaTyTe
KakKoro-iubo MecTopoxKJAeHHsl ABJsIeTCs MeTOA 3SKCIJyaTalHd HJIH,
fosiee ONpefeNeHHO, Te YCJIOBHS, B KOTOPHIX HPOH3BOAHTCS €ro pas-
paboTka.

Hanpumep, mectopozkaenye :KubHOTO THIA JHOO COJSIHBE KyToJa
B KOHTHHEHTAJIbHBLIX [MOpOJAX, pacloaramouiyecs B npefenax KOHTH-
HEHTaJLHOTO wLieJb(pa HJIH KOHTHHEHTaJbHOH Teppachl M paspabaThl-
BaeMble NIPH MOMOLIH MOPCKHX MeTOJOB JIOOBIYH, B 3TOi KHHI€ KJacCH-
(ULIHpYyIOTCA KaK MOPCKHE.

Jnsi KOHTHHEHTANbHLIX PYAHBIX MECTOPOXKAEHHil MHPa XapakTepeH
olHH OOmHuil HEeJOCTATOK — HepaBHOMEPHOCTb HX pachpeleseHHs.
Onpenensiomum $axropom penrtabesbHOCTH JOOBUMH KaKOTo-TO NoJes-
HOTO HCKOMAeMOro BO MHOTHX C/ydasiX sIBJASETCS CTOHMOCTb €ro TPaHc-
MOPTUPOBKH TOCHAE W3BNEUEHUS W3 3eMiu. [IpH paceMOTpenuu 3KOHO-
MHKH MHPOBOH TrOpHOJI00LIBAIOIEH TPOMBIILIIEHHOCTH, IOMHMO HepaBHO-
MEPHOCTH pacmpeleNeHlsi PYAHLIX MECTOpPOKACHWH B 3eMHOH Kope,
J00aBJISAOTCS TPYAHOCTH, CBsi3aHHbIE C MOJHTHUECKHM pasflelloM MHpa.
OfHako B 1eIOM B 3eMHOI KOpe 3aKJIQUEHO AQCTATOUHOE KOJAUUCTRO
MHHEpaJbHBIX OOrarcTB, Misi TOro 4TOOBLI OOeCIeUHTh HACeJeHHe 3eM-
HOTO IIapa, UYHCJIEHHOCTh KOTOPOTO MOXKET AOCTHTaTh JI0OBIX PasyMHO
MBICTHMBIX TIpejenoB. M Bce ke OCHOBHAs CJIOXKHOCTL MPOGJIeMBl, CBS-
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3aHHOH C PYAHBLIMH MECTOPOKAEHHSIMH, 34K/ouaercs He B KOJIHYeCcTBe
NOJMIE3HbIX HCKONAaeMblX, COJepsKallHXcs B MOPoJax MATEPHKOB,
a B Xapakrepe pacnpeieJeH#si 3THX MHHepaJbHEIX pecypcoB. ITa
npo6neMa CTaHOBHTCA TPYAHO paspeluuMOil, €ClIH YuecTb HaJaHyHe
MOMHTHYECKHX H 3KOHOMHYECKHX CHCTEM, KOTOpEIE TOPMO3AT cBOGOX-
HYIO TOPTOBJIO 3THMH TMOJIE3HBIMH HCKornaemuiMu. Kpome Toro, moce-
JIeHHsT KpaiiHe pelKo pacnoJjaraiotcs GaH3 KPYMHbIX LeHTpoB A0CbMH
MHHEpaJbHbIX GorarcTB. [IpeMMyIecTBO MHOTHX 3ajeseil MOJIe3HbIX
HCKONAEMbIX MOPS COCTOMT B TOM, 4YTO OHM B 00IEM pPaBHOMEPHO
pacnpefenensl B MupoBoM oKkeaHe, a Jo0Obiua HX JAOCTyNHA JJIsi Beex
3aHHTePeCOBaHHLIX HALHH MHpA.
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OBJIACTb [10JIOTUX MOPCKHX ITOBEPEXHWH

C TOYKH 3peHHs PpAaclpefiefieHHsT MHHEPANbHOTO ChIpbsl [LISKH
ABAAIOTCS MHTEpecHeieil obnacTbio okeana. OHH NpeACTaBASIIOT €000
He TOJBKO yAoOHBIE MecTa J1si NPOBEAEHHS COOTBETCTBYIOLUIHNX pabor.
Cama npupoAa, UCHOAL3YHA paspyuwawllee, UIMeIsYaloUee W Cco3u-
Jarouiee JeHCTBHE OKeaHCKOro 1npubosl, HENpepblBHO CO34aeT 37ech
MHHepasbHble Haxkomnenusi. Mx no0biva B 1eqoM JOBOJILHO TIPOCTa
u Hefopora. 3ajexH oOBYHO HH3KOKAUeCTBEHHLIX I0JIE3HBEIX MCKOIIae-
MBIX, oOpasyloluxcs B 3Toil o6nacTH OKeaHa, MOKHO BBIFOAHO pa3spa-
GartbiBaTh, OCOGEHHO €CJH OHH PAacnoJIOKeHbl B NPHOPEMHOH 30He.

SAJIEJKH IUISAXKEHA

Kax npasujio, ocHOBHasi Macca necuyaHoro Matepuala, claraiomero
MM, TIPHHEceHa K MOPCKHM noGepexbsM pekamMH M IOTOKaMH
(Kuenen, 1950). 1ot MatepHal BO3HHKAET B Pe3yJ/bTaTe BLIBETPHBaHH S
KOHTHHeHTAALHEIX TOPHBIX MNOpox BoaocGopubix  OacceilHOB pek.
B HekoTOpBHIX palioHax IMIaBHLIM HCTOUHHKOM OeperoBOro Irnecka MoKeT
ObITH YUACTOK MOPCKOTO JIHA, CMekHEI ¢ mobGepexseM. Kpome Toro,
necoxk obpasyeTcs Takke B pesyJbTaTe 9PO3HH BCKPBIBAIOMIMXCS BAOJb
Gepera ropubix nopop (Johnson, 1919). B HeKoTOphIX 3acywuinBbIX
objacTsiX, Hanpumep Ha 3amafHoM mnobepexbe CepepHoit Adpukri,
3HAUUTEJNbHAS YacTb MJAKEBBHIX 0CalKOB (GOpPMHUpYeTCsl 3a CHET 30J10-
Boro Matepuana. [locse Toro kKaxk necyanele 3epHa JOCTHIVIH MpHOpe-
HOH YacTH MOpPS, OHH MOTYT JBHraThCfl BAOJb Oepera M YHOCHThCA
B MOpe IOJl AeHCTBHEM BOJH M npHEOS.

MarepuaJs, nepeHocHMblii BIOb Gepera JeilCTBHEM HAampaBIeHHbIX
yIapoB BOJIH, NOYTH HEH3MEHHO CHOCHTCS B NOHHIKEHHBIC YUACTKH JHA,
yanle BCErO B KaHbOHbL. BeplnHbl KaHbOHOB MOIYT TECHO NMPUMBLIKAThb
K GeperoBoil MWHUW, M TOTAA M0 AHY UX NPOMCXOAUT TNepeMeleHue
0CajIkoB B CTOPOHY OTKpBITOro Mopsi. Henpepuighoe neperekanune nec-
KOB uepe3 rpebHH NOJABOANLIX CKasa HaOMIOZanoch BO MHOTHX NMYHKTAX
6an3 10xHOH okoneunoctH Hukneit Kanndopuuu. IMogoGuble nabumio-
IeHH s TO3BOJISIOT CYUTATh, UTO B 3TOI 00JACTH NPOHCXOJMT CYIIECTBEH-
Hoe BAOABOEPEroBoe mnepeMelieHHe HaHOCOB.

Bo MmHOrux ofnacTdX OTMeuaeTcs Ce30HHAS IHKIHYHOCTH Iepeme-
IIEHHs MaTepHana: B TedeHHe ojiHoro nepHoja nodepexbe 0CcBoGOKAaeT-
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Csl OT 3HAYHTENbHOI yacrTd UMEKOIMXCS HAa HEM IIecKOoB, a BO BpeMs
cHAe/lyIoero NPOUCXOANT MX HakomaeHnue. Hanpumep, Baonb Kann-
dopuuiickoro noGepexbsi B 3HMMHHE MeCsillbl IUISZKEBLIe MEeCKH Inepe-
MeraloTest OObIUHO B CTOPOHY MOPSl MM B I0MKHOM HanpaBs/eHHH,
a BecHOH M JIeTOM OHH TepeHocATcs K Gepery WM Ha cepep. OueBHAHO,
4TO B pe3yabTaTe CTOJb TNMOCTOAHHOrO JBHKEHHS IISAKEBOrO IecKa
NPOUCXOAHT €ro COPTHPOBKA B 3@BHCHMOCTH OT IJIOTHOCTH COCTABJAIO-
MMX 3€peH; TsiKeable MHHEPAbl, KaK MNpPaBHJO, KOHLEHTPHPYIOTCH
B OCHOBaHHMH KaxJOro necyaHoro cCJos.

Tune: MUHEPAA0B, 6CMpPeHarouiiecs 6 NAANCeBbIX 3anexax

MozkHO cuuTaTh, 4TO 3ajI€XKH IIsKeH W GeperoBble POCCHITHbIE
MECTOPOXKAEHHS XapaKTePH3YIOTCA OJAHHMH H TEMH K€ CXOIHBLIMH MHHe-
pazaMi, HakalJIMBalOIIMMHCS B pPe3yJbTaTe NPOLECCOB XHMHYECKOIo
H MeXaHHYecKoro BbiBeTpuBaHHA. TpyAHO OXKHIAATh, UTO B 3THX IIpPH-
OpesHbIX HAKOMJIEHHSIX YAACTCH BCTPETHTh JIEFKO PAcTBOPHMBIC MHHe-
panbl, Kak, HalpuMmep, XaJAbKOHTHT, WJIH MUHepasbl, objafaiouine
MaJIol YCTOHYHBOCTBIO K MeXaHHYecKoil 3PO3UH, HanpuMmep THIIC.
Hekaouenne cocTaBasior TpormHyeckHe o0acTH, TJie Pas3BHTHI MECKH,
npejcTaBiaeHHble KapOoHatoM Kanablusa. Ha mnobepexbsix KpyNHBIX
BYJIKAHHYECKHX OCTPOBOB HEPEeAKO BCTpPEYaloTCsl YepHble IUISAKHEIE
neckH, o6pa3oBaBLIHecst B Pe3yJIbTATe 3PO3HH TEMHOLBETHLIX BYJKaHH-
YECKHX TOPOJ CHYCTHBIIMXCH K MOPIO JIABOBBIX IOTOKOB.

HecmoTpsi Ha To 4TO OCHOBHYIO Maccy OCAAKOB IAKeN COCTABARIOT
NPEHMYIIECTBEHHO CJIOALI, TOJIEBBIE IINAThl, pPAas3jHuible CHAHKAThHI
H KBapll, B 3THX MeCKax BCTPEYalOTCsl 3HAUHTEIbHbBIE KOJHYeCTBA KOJyM-
6urta, MarHeTHTa, MJbMeHHTa H ILHPKOHA. CpaBHHTENbLHO peike OTMe-
YalOTCS MPOMBILIEHHBIE KOHIEHTPAIIMK 30/10Ta, alMa30B, KacCHTEpuTa,
IeeuTa, BOJb(paMHTa, MOHAIHMTA M mJiaTHHBL. Bce nepeuncnennbie
MHHEpa/abl OTHOCATCH K TPyNMe TSAMKeNbIX, MOCKOABKY HMX YAEJAbHbI
Bec Goabiue, uem 6pompopma (2,85). Kpome Toro, onu, Kak NpaBuio,
YCTOHYHBBEI K XHMHYECKOMY BbIBETPHBAaHHIO.

M3yuenne reojornd M MHUHEPAJOTHH MOPOA, PAasBHTHIX B BOJO-
COOPHBIX OBJACTAX peK, MOCTABMASAIONIMX OCANKH, NO3BOJIseT YCTaHO-
BHTb, KaKHC HMMEHHO IPOMBIUIIEHHO LEHHbIE MHHEpajbl MOryT OBITh
HaiiJlenbl cpelly OeperoBulX oTao:keHWii. Hanpumep, BmojHe JOTHYHO
CUHTATh, YTO anMasbl, oOnapysKeHHble Ha 3anaiioM nobepexbe HOxuolH
A¢puku, npunecernl pexoiit OpaHKeBoii, ApeHHPYIOLLEH aIMA30HOCHbIE
NPOBHHIIUK KOHTHHEHTA.

OueBHAHBIMH HCTOYHHKAMH 30J10Ta B IUIsKEBbIX Meckax 6au3 Homa
(Assicka) sIBASIIOTCS KPUCTaJJIMUECKHe CIaHIbl, PasBHTbe B BoAocOp-
HoM OGaccefine Ansui-Kpuk. B pesyabrare 3pO3HOHHBIX IPOIECCOB
30JI0TO BBIJEJSJIOCH H3 3THX MOPOJ, nepeHocHIoch K Gepery, paccenBba-
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Joch Bosib Oepera TOJA BO3JEHCTBHEM BOJIH H KOHLEHTPHPOBANOCH
B HEKOTOPBIX TOPH30HTaX IUISIZKEBHIX OTIOkeHHi. B 3Tom paitone
0OHapyKEHO HECKOJBbKO IUIsikefl, pacrosiaralomiuxcsi Ha pasiHYHbIX
OTMeTKax Hajl YpOBHeM Mopsi. B TeueHHe JEJAHHKOBLIX NEPHOAOB ypO-
BeHb MODs CYIIECTBEHHO MNOHHIKAICs BCAEACTBHE 0Opa30BaHMsl JIEAHH-
koB Ha KoHTHHeHTax (Kuenen, 1950; Shepard, 1963). Bo Bpems Ten-
JBIX MEK/JIEJIHHKOBHH, HANPOTHB, NPOHCXOAWIO TOBBHILEHHE YPOBHS,
KOTOpPEI, NO-BHAHMOMY, B TOT IEepPHOJ NPEBOCXOAHJ COBpPEMEHHBII.
B nepuox crabuabHOro cTosiHEs YPOBHS (POPMHPOBAJICS HOBHIi Geper.
Tak, oueBuHO, pa3puBaiocs nolepexbe Gnu3 Homa, rae nauGonpinue
KOJIMYeCTBa 30J10Ta OTMEYAIOTCsi B CaMbIX BO3BBIIEHHBIX H yAaJeHHbIX
B CTOPOHY KOHTHHEHTa YacTaX MobGepexbsi. ITO TO3BOJISAET [oaarath,
UTO TIPH MOCTEAVIOUHX H3MEHEHHsIX YPOBHsS MOpsi TaKHe YYacTKH
Gepera no/iBeprajuch OTHOCHTeJNBHO cnaboii mepepaboTke.

Konyenmpayusa msaceabix MuHepaios Ha nAfxcax

Coptupyloulee jelcTBHe OKEAaHCKHX BOJIH M nNpHOOS INPHBOANT
K TOMYy, YTO B ONpeAeJeHHbIX 30HaX IIszKeH MPOHCXOJAHT HaKoNJeHHe
TSKeNbIX MiuHepasoB. Kak nmokasano Ha puc. 1, 3TH yuacTKH HaxoAaTcs
OOBIYHO B BepXHeH YacTH ThIIOBOH 30HBl IJsxa, nub0 OHH pacnona-
raioTcsi Ha KOHTAaKTe MEMKIY PBIXJBIMU NecKaMu IIf:xKa H KOHCOJIHIU-
POBaHHBIMH KOpPEHHBIMH nopofamu. Puc. 2 mWajlocTpHpyer npouecc
3axBaTa npHOOHHOI BOJHOI Bcero AOCTYNHOTO Martepuaia ¢ gpouTans-
HOI1 30HBI MAsAxka H BeiOpoca ero Ha Geper npu obparHom cMeiBe. Cre-
AyeT OTMETHTb, UTO CIOCOOHOCTL K MEepeHOCY 0cajlKa y OTKATHOH BOJHbI
MeHbIlle, ueéM y TNpsaMOH pasbuBalouledicss BOJHBL, MO3TOMY B OCajKe
NPOUCXOAUT CENeKTHBHAS OTMBIBKA JIETKHX MHHEpaJOB H CMBIB HX
B Mope. Tarkum o0pasoMm, Tskejble MEHepPaibl OObIMHO KOHUEHTPH-

Maperas  3ona . ®poumanswas soma TetnoBas sona ]
nAgxa nasxa B nasxa
3owna Gypynal Marwceban
Bepxtssa

cmynens
Bonusi epanuya npunufa—---—— T -

Janexu
maAmensix Munepanal

Kopennbie nopodsi

Janexu mamennix Munepancl

P uc. 1. OGo6uienublii NpogHJab MOPCKOTO NJSXKA; MOKa3aHbl Y4acTKH, Gaaro-
NpHATHBIE JJ18 HAKONJIEHHS THMKeJblX MHHEpasoB,
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P uc. 2. Hecymas cnoco6HOCTh pa3GUBAIOUEHCH BOJIHBI JOBOJIBHO 3HAYHTENb-
Ha. [IpuMepHO HeCKOJBKO NPOLEHTOB 00beMa BOJHBE MOXET OLITb NpeACTaBJIEHO
B3BEIIEHHLIM TBEPJLIM BEIEeCTBOM, KOTOpOe pas0uBaioulascsi BOJHA BLIHOCHT
Ha Geper. [Tocae 3aTyxaHus Ha NuIsiiKe BOJHOBOH HEPTHH OTKATHAs BOJHA CMbI-
BaeT JierKkHe MHHepaJbl OOPATHO B MOpe, OCTaBJasAs Ha Oepery TsKelble,

pyioTest B THI0BOH 30He masi:ka (Rao, 1957). Onnako 3To npaBuao
BCIeJCTBHE H3MEHEHHH YpOBHSI MOp$, NPUJHMBOB H OTJMBOB, 4 TaKiKe
HepaBHOMEpHOCTeH B aMILIMTYAax NMpHOOs YacTo HapymaeTcs H JEeHTO-
BHJHbIE CKOIVIEHHSI TsXKeJbIX MHHEpaJoB MOT'YT BCTpeuaThCsl B CaMbIX
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pasqMyHbIX YacTAX IVIAKHOH 30HBI. Kpome TOro, TsKesble MHHEpasbl
HepelkO KOHLEHTPHPYIOTCA C TOABETPEeHHOil CTOPOHbI KPYMHBIX CKall.

Hepelko ckomnaeHnus TSKENIbIX MHHEpaNoB BCTpeyaroTcst B Gasaib-
HBIX MPOCJOSIX IISIKEBLIX OTJOMKEHHI, B 0COOEHHOCTH eC/IH KOpeHHble
nopojsl, Ha KOTOPLIX 3aleraroT IUIszKeBble OCafKH, I[peicTaBJeHbl
TPElHHOBATEIMH, KaBEPHO3HLIMH TOPOJAMH, B MYCTOTAX H HOJOCTAX
KOTOPBIX CKaIlIMBAlOTCH 3TH MHHEpAaJIbl.

Bertep Takie crnocobeTByeT KOHIEHTPHPOBAHHIO THAKENBIX MHHEPAIOB
Ha nasKax. Jlas MHOTHX pallOHOB XapaKTepHBl BETPbI OMpeje/eHHBIX
Hanpapnenuil, obbiuHo B ctopony Gepera. IloJl X BosjeficTBHeM OTHO-
CHTEJILHO JIErKHe MHHepaJsbl cAyBaloTcsi U (GOPMHPYIOT AIOHEL, a THiKe-
JIble MHHEpasbl OCTAIOTCS Ha INIsKE.

Bronsbeperosble TeueHHs! B CBOIO ouepejb CO3MAOT KOHIEHTPAaLHH
TSIXKEJIBIX MHHEPATOB B MOPCKOH 30He ILIsiKA, OTMbIBAasi Jierkue MHHe-
paibl U BBIHOCA HX 3a Npejennl Mjomajed akkymyJasiund. Cxojen
MexaHu3M JeHCTBHS TNpPUJIHBHO-OTIMBHBIX TeueHHH. OfHako B 3TOM
c/lydae HaKOMIeHHe TsKeJbIX KOMIOHEHTOB MPOHCXOAHT B OCHOBaHHH
CJI0Sl PBIXJIOTO OCajKa, Haf KOTOPBIM MPOXOIAT 3TH TEUCHHS.

QueBH/IHO, UTO KOHUEHTPHPOBAHHE THAMKEJbIX MHHEPANIOB B OCHOBa-
HHH PBIXJbIX MECYaHbIX H IPaBHAHBIX OCAJKOB CBA3aHO C JABHIKEHHEM
BOJ MOpHcTee 30HbI Mpub0si, KOTOpoe Bhi3piBaeT obllee nepeMemdBaHye
yactui. Ilpu mpoxoxknenun rpedHsi Boaubl 4epe3 GpoHTAABHYIO 30HY
IJsiKa CKHMMalolasi BOJHA TMPOM3BOAMT CJABJIHBalOllee BO3JeHCTBHE
Ha JoHHbe ocaiku. M HanpoTHB, TpH ciel0BaHHH Hajl OcaJKaMH JIOXK-
OMHBI BOJIHBI CO3Ja€TCsi OTHOCHTENbHOE paspsiKeHHe AaBieHus. Takoe
nonepeMeHHoe BO3JeHCTBHE PA3HBIX CHJ Ha OCAJIKH NPHUBOJUT K TOMY,
YTO Ts’KeJIble MHHEpaJbl MHIPHPYIOT B HHKHIOIO YacTb HEKOHCOJHIH-
POBAHHOIO CJIOSA, TJie H MPOHCXOAHT HX HAKOILICHHE.

3amonaeHnsie NAHCU

[ToMHMO TNJSIKEBHIX YYacTKOB MoGepexnbsi, B OTKPHITOM MOpe Cylle-
CTBYIOT TaK Ha3blBaeMble 3aTOILICHHBIE IUISIXKH, KOTOphie (GopMHPOBa-
JIICh B TEUEHHE JIEIHHKOBLIX N€PHOJOB, KOrJa YPOBeHb MOps OB 3Ha-
uiTeNILHO HH:Ke coBpeMeHHoro. EcThb Bce OCHOBaHHS OXHIaTh, 4TO
GasanbHble CJOH OCaJKOB 3THX TUISKel CONepIKAT CKOIVIEHHS TsIMKeJbIX
MHHEPATOB W YTO 3TH CJOH B 3HAUMTENLHOH Mepe COXPAHHJIHCH IpH
nocaeayioleM ypore mops. CuuTtas, yTo cOCTaB MOpoA BoAocOOPHOI
oOsiacTH, JAPeHUPYeMOH peKaMH, IOCTABJISIONIHME OCaKH B paioH
mobepeskbsl, OCTABAJICS HEH3MEHHBIM C MPOLLIbLIX BEKOB 0 HACTOSAMIETO
BpeMeHH, Mbl BIpaBe nojarath, 4YTO B 3aTOIJIEHHBIX IUIsiKax BCTpe-
ualoTCs TE K€ MHHepajibl, UTO H B COBpeMEeHHBIX MX aHajorax. Ecre-
CTBEHHO, YTO C/€JaHHOE JAOMYIIEHHe CIPaBelHBO JHIIbL B TOM CJyuyae,
€CJIH 34 PACCMATPHBAEMBIil IPOMEKYTOK BpeMeHH He H3MEHHJICS] HH PHCY-
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HOK rujporpaduueckoil ceTH JaHHOro BojocOopa, HHM XHMHUECKHI
COCTAB MCXOJHBIX TMOPOJ, XOTHA B Pe3yJbTare NpoleccOB BLIBETPHBAHMS
M 3PO3HH MOCJEAOBATEILHO BCKPBIBAJICh OTHOCHTE/IBHO HIKeNexKalue
CJIOH.

Taxkum o06pasoM, NMpH H3yUeHHH COBPEMEHHDIX MsKEH Kakoii-1u6o
obnactu MoxerT OblTh nosyueHa ueHHas uudopmaunus o6 ocaikax
3aTOIVIEHHBIX Maszkeit. Jlnsi oOHapyKeHHS NOKPBITLIX MOPeM IUIsiKed
NPHUMEHSIIOTCSl COBpPeMeHHble MeToAbl ceiicmopasBefikn (Officer, 1959;
Beckmann et al., 1962). CeiicMHyecKHe MeTOAbl MO3BOJAIOT TaKKe
NOJYUHTh AaHHBIE O reoMOpdoNOTHYECKHX 0COOEHHOCTSAX 3aTONJIEHHBIX
nJasKeir, raybuHe HX 3aXOpPOHEHWs O] COBPEMEHHBIMH NOBEPXHOCT-
HBIMH OCaJlKaMH, O MOLLHOCTH CAMHX IISZKEBLIX OCafKOB (cM. puc. 4)
H 0 rayOHHe NOKpbiBalOMX BoA. Bce 3TH cBelleHHsT MMEIOT OYeHb
BaXXHOE 3HAYEHHE JUISl TOCJENYIOULero pasMelleHuss NoHcKoBeix OGypo-
BhIX cKBaxuH. MTaK, ecau nonararh, 4To npu GopMupoBaHHH Geperos
HE [IPOUCXOANI0 HUKAKHX KaracTpodruecKHX H3MeHeHWil YPOBHA MOps,
TO HAKOIIEHHS! MPOMBIIIEHHO-UEHHBIX MHHEPAJOB ClelyeT OXHAaTh
Ha KOHTAKTe MeXKAY MISAMKEBLIMH TecKaMH H NMOACTHJAIONIHMH HX KOpeH-
HBIMH NOPOJAMH.

MJSAXH, PASPABATBIBAEMBIE B HACTOSIIMEE BPEMJ

B Taba. 1 npuBoauTCS nepeuyeHb ILISIZKeBRIX noOepexxuii Mupa,
B KOTOPBIX HMEIOTCSl MHHEPAJbHbIe 3aJ€KH TPOMBILIJIEHHOIO 3HAYEHHS.
OueBiAHO, UTO 3aTONVIEHHBIE IJISAXH, COAeprKalie noAoGHbe 3aziexH,
cle/lyeT HCKaTh B MOPCKHX 3oHax maszxeil. MoxHO oXHAAThb Takike,
YTO Mo BeJHYHHE OHH 3HAUYHTEJbHO NPEBOCXOAAT TE MJASAMKH, KOTOpPbIC
COOTBETCTBYIOT COBPEMEHHOMY YPOBHIO MOpS.

Ta6auna 1

CnHCOK PAja MOPCKUX MJSKEBbIX 3ademei !

Mecronaxoxaenue “[L],F::cg:ﬁ:;:'?; Herounnk
Harawkyan, KpeGex Mr, Ha  Dulieux, 1912
Cesepnaa Kapoauua ™ McKelvey, Balsley, 1948
Duopuja ™ Martens, 1928; Phelps, 1940
Kocra-Puka ™ Cruickshank, 1962
Bpasuans TM, Mu  Gillson, 1951
Aprentina ™
1Oxkuasn wacte Ynan ™, 3 Cruickshank, 1962
I'Batemana ™ Boos, 1940
IOxmnan Kanudoprus )
Penongo-Buy, Kaanpopuns TM, Mt  Lydon," 1957

3—-572
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[Mpoponkenne Ta6a.

MecronaxoxieHHe u?n%ﬂiﬁ‘t?:zg Herounuk
Monrepeii, Kanndopuus KII
IOro-3ananuetii Operon X, 3, Il Griggs, 1945; Twenhofel, 1943
3anazuwii Kagbsik, AJsicka 3, Mr Maddren, 1919
Hom, Axsicka 3, Mt Gibson, 1911
Eruner TM, Mu  Higazy, Naguib, 1958
CeneraJ ™ Partridge, 1938
IOro-3anajnas Adpuka ™, A Collins, Keeble, 1962
[0xuan Adpuxa TM, Un  Coetzee, 1957
Tpasaukyp-Kounn, Huaus TM, Muw  Tipper, 1914
Cesepo-BocTounblii Llefn0H ™ Cruickshank, 1962
3anajusii Taiisanb ™ Chen, 1953
Ksuncaen1, Ascrpanus ™ Carlson, 1944; Beasley, 1948

Hosoiit YOmxubiii Yanse, ABcTpanus ™, X Blaskett, Dunkin, 1948

! TTpunareie cokpamenua: TM —rmkesable MHHepasbl (MAarHeTHT, HJIBMEHHT,
LUHpPKOH, pyTHJ, Monaunt); KIT—xBapuesnie neckn; ®—docdopur; Mt —mMarke-
THT; Wn—muapmennt; A —ammasel; 3—3oaoto; IIt—naatuna; X — XPOMHT;
Muy — monauur.

Aamasor mopcexoil sonsr nasaceld [OQzo-3anadnoti Adpuku

B Teyenune gecstH/ieTHi Befetcss A00bYA anMasoB H3 IJISIKEBBIX
neckoB BloJb AmiaHTHYeckKoro mnobepexbsi [Oro-3anaxnoii Adpuxu.
['eosorn anmaszofoObIBaOIUX KOMMAaHHH 3auacTylo JalOT ONTHMHCTH-
YecKHe, HO YMO3DHTEJbHBbIE 3aK/II0UEHHS O HAJIHUHH aJMas30B B rajiey-
HHKOBHIX OC4JKaX MODPCKOH 30HBI IJIsi’Ka 3TOH Tepputopuu. Benen-
CTBHE 3aTOIJIEHHS MOPCKHMH Bojami OeperoBbIX OCAJKOB 5TH 3aleKu
CTAHOBSATCA MaJONPUTOAHBIME M OOBIMHONH HaseMHOH pa3paboTkw,
H M03TOMY Kasajoch MaJOBepOSTHLIM, UYTO HX KOrAa-aubo HayHyT
3KCINyaTHPOBATh, Jae ecJH B HUX OyAyT oOHapy:KeHbl aJMa3shl.

M Bce ke ojJlHa WHHIMATHBHAs TPyNna HccaeloBateseil 3auHTepe-
coBanach 3Toil 06J1aCTBIO M Hauaja MOHCKOBbE paboOThl B MOPCKOMH 30He
MIs#Ka Ha MEeCKH M TajJeuyHHKd. AjMasel ObuiH HalfeHbHl B ajio-
BHAJbHBIX OCaJlKax, IMPEACTABJAEHHBIX CMEChIO IIeCKa U MEJIKOI0O U KpyI-
HOrO rajeyHnka, va rayoune go 100 dyros. B 1961 r. u3 npofel Becom
4,5 m 6b110 H3BAEYeHO 9 KapaToB anMasoB cToMMOCTbiO 450 amepukan-
ckHX JojnapoB. KoHueccuio Ha pa3paloTKy aaMa3oHOCHBIX 3ajlexeit
noJyynsia Komnanus «Mapun Jaiiamonj xopnopeitmed». TeppHTopus
KOHIIECCHH NpoTArHBaercs oT ycrha pexn OpanmkeBoil 0 Mbica nai
6nu3 Jlogepui B Oro-3anagnoi Adpuke. Ona npoctHpaeTcs Ha 3 MHJIH
B CTOPOHY MOpSlI OT YPOBHSI Masjo# BOJBI.

PesyabTtaTel moMcKoBHIX paGor B 1961 r. okasanuchk CTOJIL MHOro-
obelaolMMH, YTO cpasy e Obuia HauaTa paspaboTka crnocoGoB H3BJe-
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YeHWUsl aJMa30B M3 MOPCKUMX ranednukoB. Uepes rop yxe paGorana
Jpara. AJMa3soHOCHBIE KOHTJIOMEpaThl MOJAHHMAJHCh C MOPCKOTO AHA
MeTOZOM 3pAH(TOBOr0 THAPaBIHYECKOTO JAparnpoBaHus. Jrta CHCTEMA
npejcrasnger coboi TpyGonpoBoJd GoJbILOro AHAMETPa, B KOTOPHIH
HarHeTaeTcsl CxaTblii BO3AyX. YCTpeMmisisch BBEPX, BO3JAYX yBJeKaeT
3a coboil BOAy, B pe3yjbTare Yero MPOHCXOAHT YMeHblleHue obuieH
MJIOTHOCTH cToN0a KMAKOCTH BHYTPH TpyO. BenelcTBue cosjaBiuerocst
paspsiKeHHsl NPHAOHHBIE BOALI NOAHUMAIOTCS MO TPyOONpOBOAY, 3axBa-
ThIBAsi aJMA30HOCHbBIE TajleuHUKH. [lepeMeliBanue MOHHBIX OCAJKOB
CO CTPYSIMH HarseTaemMoil BOJBI CYIIECTBEHHO MOBLILIaeT 3(h(eKTHB-
HOCTb JA00BIUH.

Ha noGuiBatomieil Gapike npou3BOAUTCS OTAeeHHe 00JOMKOB KpyI-
HOHl (pakuuu, a NpolIeAHH CKBO3b I'DOXOT MaTepuasn nojsepraercs
JononaHuTenbHOMY oboramenuio. Koneunas ctafinsi KOHUEHTPHPOBAHHSA
3aK/II0UaeTcsl B NPHMEHEHHH IPOIECCOB Pasj/ieNIeHHs B TSKeJAbIX cpellax
H HaKalJIMBaHHH aJiMa30B Ha JIeHTe, MOKPHLITOH JXHPOBOH CMechIo.
OnHako 0 TOTO Kak Tsikeasi ZKHAKOCTh ¢ ajMasamu OyJleT nmpomyuieHa
HaJl y/laBJHBalolleil MoBepXHOCTbIO, KOHIEHTpaT HeoOGxoaumo obpabo-
TaTh KayCTHYECKOH COZ0i H PHIOBHM JKHPOM. B KOHEUHOM HTOre ajMmashl,
B OTJIHYHE OT APYTrHX MHHEpaJoB, NPWIHNAIT K NOKPLITOH KHPOM
Jente. [IpUHATO cuMTaTh, YTO 3THM METOJAOM IIPOM3BOAMTCA BHOJIHE
YAOBJIETBOPHTEIbHOE H3BJ/IeueHHe anMa3oB. OfHaKO OTMeYaloTCs cepbes-
Hble TPYAHOCTH B CTpeMjeHHH AOCHTLCHA BLICOKHX CTerneHeH OYHUCTKH
IVIOTHKOBBIX, KOPEHHBIX NOPOJ, COAEPKAlIHX BHICOKHE KOHIEHTpaIlHH
anma3oB. OCHOBHOI HeJIOCTATOK NPHMEeHeHHsl THAPABIHYECKOTO AparH-
poBaHHs NpH pa3paboTKe pOCCHIMHLIX MECTOPOXKAEHHH 3aKjouaercs
B HEJOCTATOUHO MOJIHOM M3BJEYEHHH MOJe3HBIX KOMIOHEHTOB U3 KOpEeH-
HBIX TOPOJ.

[lnaByuass anmasojfo0biBarollasi B ropHooboratuTenbHas ¢abprka
ABJSIETCS MOJHOCTbIO ABTOHOMHBIM IIPEJNpHSTHEM, KOTOpPOE MOZKeT
ObiTh oGecneyeHo BceM HEOOXOAWMBIM Juisi paGoThl B OTKPBHITOM MOpe
B TeueHHe ABYX MecsineB. Ee wmrat coctout u3 60 uenopex. ITpomnsso-
AuTeabHOCTh (haGpHKH OKojio 18 Thic. m anMa30HOCHOTO MaTtepHana
B Mecsw (Collins, Keeble, 1962). Cytounas BripaboTka B konue 1962 r.
cocrasuna 700 xapaToB anmas’oB IOBeJHPHOro KauyecTsa.

[aamcu 6auz Homa na Aascke

Bonee 60 ner Benercss aobbiua 3ojota Ha maskax Oau3 Homa
Ha Ansicke (Gibson, 1911). Psa apeBHunx mskeir 3T1oil obaacTy,
BO3pACT KOTOPHIX COOTBETCTBYET MHTEpPBaJy OT IIHOIEHA 0 IJIeficTo-
neHa BkountesnbHo (Hopkins et al., 1960), naxoastcsi Ha pasIHYHBIX
a6CcoMOTHEIX OTMETKaX Bbilie ypoBHs Mopsi. Ocailki HaJlBOAHBIX MJIsIKeH
NpeJicTaBJeHbl [eCKOM, COCTOSIHM H3 OKpalleHHbIX OKHCIaMu kesesa

3%



36 IJIABA 2

3epeH KBapila, MarHeTuTa H TrpaHara, a TaKxke KOHrJjoMeparamu,
CJIOKEHHBIMH  [MPEHMYIIEeCTBEHHO XOPOIIO OKaTaHHLIMH KBapIEBHIMH
raJbKaMH, CIIeMEHTHPOBAHHLIMH MecTaMH KapboHaToM Kajelusi. [lpu
COBPEMEHHOM YpOBHE MOpS IIHPHHA MOJOTO0 HAK/JIOHEHHOrO B CTOPOHY
mopsi nuiszka Onus Homa cocraeaser oxono 200 ¢yTos.

B nauane 1961 r. komnanus «lllenn ofim» nmonyunna ot Baacreft
mrata Ansicka paspeliende Ha NpoBeJleHHe MCCIel0BaTeIbCKHX paboT
B Mope O3 GeperoB Homa Ha mioltann 8 xB. Muisb. K 1ory ot rpanuihl
y4acTKa, BBIIEJIEHHOTO s KOMIIAHHH, TJIyOHMHA MOps JIOCTHTaer
60 ¢yroB. B rteuenne nera 1962 r. teppuTopus Obuiia ucciefoBaHa
MeTOJaMH CeHCMHUYeCKOH M MarHuTHOH pasBeikd. [lanusie 30HAMpoBa-
HHUA YKasanu Ha Oojee KpyToe MOTPYKeHHE KOPEHHBIX MNOPON, yem
NpeAnoaarajoch NPH COCTABJIEHHH reojorinyeckoro npoduas. B pesyns-
TaTeé MOIIHOCTH TSKEJNbIX HAKOIVIEHHH B OTKPBHITOM MOpe HaMHOIO
NPeBOCXOAMT paHee NpeAnoJaraslyiocs BeJIHYHHY H JOCTHT3eT MecTa-
mu 300 ¢yTtoB. MarnutoMeTpuuecKHMH HCCIeNOBaHHAMH ObIIM oOHAa-
py:KeHbl aHOMajuH, o0yc/lOB/IeHHble HajuuHeM CKOIVIEHHH MarHetura
CpelH 3THX CKPBITHIX MOJ MopeM omioxKeHdid. OnHoBpeMeHHO B Gepero-
BLIX OCajIkax MarHeTHT ObL1 HaleH COBMECTHO C 30JI0TOM, UTO H IMO3BO-
JISleT ¢ ONpeleJeHHON YBEPEHHOCTBbIO BECTH IOHCKH 30JI0TOHOCHBIX
3a/exeil Ha HceaellyeMoM yuactke Mopsi. OnpoGoBanne 3anexxeil nepe-
HeceHo fa Oyayinee H3-3a KPaTKOBPEMEeHHOCTH paGoyero cesoHa B paino-
e Homa. [loka nameuero pazdypuTh OTKPBHITHE 3aJ€HH JHO0 3UMON
¢ JIe[ITHOrO MOKPOBa, JinGo ¢ r1aBydeil OypOBOH VYCTAHOBKH JIETOM.
CepbesHble OCJI0KHEHHS B NPOBeJeHHH 0TO0pa npod BO3HHKAIOT B CBSI3H
C CYpOBbIM KJAHMAaTOM 3TOH 061acTH M ¢ TOH OTHOCHTEJNLHO GOJBILOH
rayOnnoil, Ha KOTOpO#l pacnonaralTcs 30J10TOHOCHBIE HAKONJIEHHS
noJ BOJOH.

[Tomumo komnauuu «Ilenn ofis»y, BaactsaMH ITata Agjscka GbUIO
BHIIAHO YACTHBLIM JHIlaM ele 27 JIHLIEH3Hil Ha NpaBo BelleHHs NOHCKOB
B paifone Hopron-Cayn, B okpectHoctsix Homa. IlTogoGuble pasperienust
JIETKO BBLIAIOTCS KaxKJAOMY MocJjie ynaathl B3Hoca B 20 foan. At fono-
HHUTE/NbHBIE JTHIIEH3HH, MO-BHIMMOMY, GbIIH TIpHOOPETEeHB JJIsl CHeKy-
nsiuuu, B ciyuae ecau komnauus «[lemn oiin» Haiiler Mopekue 3010T0-
HOCHBIE 3aJIeXKH, MPHUFOAHbIE IJsi NPOMBLIUIEHHOH 3KCIyaTalHu.

3amonaetHste pycaa 1020-80cmounot A ascku

Psp nunensuit 66U MOJNyYeH Ha NPaBo BeJeHHs Pa3BelKH H JoObuM
30J10Ta B 3aTOIVICHHBIX. pycaax loro-ocrounoii Axasicku. Hanpumep,
koMnauus «BuabsaMc rufpaBauke HHKopnopeiten op Oxnenny (Kanu-
dopHus) HamepeHa HauaTh H3LICKAaTeabcKde paGorhl HA 30J10TO B TIpo-
auBe CruseHc K lory or [paup-Afineny. CorsacHo JHLEH3HH, Bbije-
AsieTesi  ydacTok  Mopsi o rayounoii  520—900 ¢yToB M miaomiaxbio
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8 KB. MHJIb. 3/lech 30J10TO GbUO 0OHAPYKEHO [PH U3vueHuu obpasuor
ocallkoB, HccaefoBaBILIMXCA Nepel MpoKAaAkoil Tenerpaduoix Kabesei
Ha Ansicky. OOBIYHO B 3THX OTIOKEHHSIX COAEPHKATCS CTOML MENKHE
3epHa 30JI0Ta, YTO MOUTH BCe METOJH, 3a MCKJKYEHHeM Tex, Ije MpH-
MEHSIETCSl PacTBOPeHNe, He U3BJEKaloT CYIEeCTBEHHBIX KOJHYeCTB 3TOTO
metanna. [x. C. Buabsame, npesuieHT KOMNaHuu, obGaaaonieil npaBoM
Ha Takdhe paboTwl, co3jan 5-TOHHBIH uepnartesnb. Ero ocobenHocTb coc-
TOHT B TOM, 4TO NPH MOTPYKEHHH HA AHO CTBOPKH ueprnaTesst 3aKphl-
BatoTCs noj Hanopo BoAbl. OfHAKO JI0 CHX NODP M3 3aTONJIEHHBIX pycen
eme He J00BITO CKONBKO-HHOYAB OIIYTHMBIX KojuuecTB 3osota. M Bee
JKE paspellende pa NpaBo NOHCKOBEIX paboT, Kotopoe npeobpasyercs
B cly4ae o0Hapy:KeHHsl NPOMBIIIEHHO UEHHBIX 3a/ekeidl B ANIeH3UIo
Ans MX paspaboTkd, ctouT Beero-#aBcero 20 posu. Hurze B mupe
He HaiTH Gojlee CJaBHOTO MecTa JAJisi OHCKOB 30J10Ta, OCOOEHHO JIETOM,
Korja ujet jgocock. Ha Ayisicke H3BeCTHO HeMaso BecbMa NEepCleKTHB-
HBIX TI701La%e#, B KOTOpPHIX MOTYT OBITh HaiilleHbl peHTabenbHble 175
npoMbliieHHol paspaboTkn 3anexu. K HuM npexiae Bcero OTHOCATCH
3aToNJIsieMble NPUIHBOM OaccefiHbl, B KOTOpPbIE BIafaloT PeKH, HecyliHe
sonoto. IlpuiueHbie Teyenusi MHOrHX ofjacTell AJSCKH OTAHYAIOTCS
ocofboi cHJa0il, KoTOpas coueTaeTcsi C CYPOBBIM KJIHMAaTOM MNOJSIPHBIX
paiionoB. [losTomy 3ane:kH TOJIE3HBIX HCKONaeMblX JOJIKHbBI HMETh
BLICOKHE [10Ka3aTesid, YToObl KOMNEHCHPOBaTh Bce TOPHOPYAHLIE 3aTpa-
Tbl B NOJA0OHLIX ycnoBusix. M ecnu Takue 3anexu OyAyT Haiileuwl,
HX, OYeBHJIHO, OYAYT IKCNIYATHPOBATL; TAKOBA NpHTAraTeJbHast CcHJa
30J10Ta.

Hobsia oceresucmolx neckos 6.aus oepeeos SInoHuu

MarneTuT siBIsieTCsl BecbMa pacnpocTpaHEeHHBIM KOMIOHEHTOM IJisi-
JKEBbIX POCCHITHBIX 3anexell. OnHako B OOMBIUHHCTBE IJISIKEBBIX 0Cajl-
KOB CcOfiepKaHue 3TOro MHHEpasJa HACTOJAbKO Majo, UTO MX NPOMBILI-
JeHHas paspaborka HeunenecoodOpasHa. KM tem ne menee B Slnommm,
3a npejeaMH K0KHOTO OKOHYaHHsl ocTpoBa Kuyly, B TeyeHHe MHOTHX
JIET NIPOU3BOAUTCST A0GHLINA MATHETHTA U3 TUISKEBLIX 3ajexeit. 3a noc-
JeflHde rojibl HauaTa TaKkKe SKCIJIyaTallMsi yYacTKOB, HAXO/SIIHXCS
B OTKpLITOM Mope.

B 3anuse Apuake «HMopata aiipos 3HA CTHJ KOMIZHH» NOATOTOBHJIA
K 1o0ue okono 40 Man. m oboraTHMOil kesie3Hoi pyJAbl U3 MAAKeBbIX
NEeCcKOB, cjaramiux Mmiomais B 31 KB. MO B mpefieiaX MOPCKOH
30HBI MJIszKa. 3anexu 3aniBa ApHake XapakTepH3ylOTCs cofieprKaHHeM
xeneza — 56%, oxucaos tHTana — 12% u doepopa — 0,26% (Ano-
nymous, 1962). OkonuarenbHasi pasBe/lka 3THX 3anexeii Oyuer 3aBep-
IeHa TpH [OMOLIM MarHMTOMETPHYECKMX MeTOJ0B H pasBelouHOro
KOJIOHKOBOTO OypeHus.
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PaspafoTka CKpBITBIX MOJ BOJOH MECKOB NPOBOAHJIACH Pa3THYHBIMH
MEeTOJaMH, BKJuYass THAPABJIMYECKHE CHCTEMbl, NpHMeHeHHe MHOTO-
KOBIIOBBIX 3KCKABaTOPOB M Jpar ¢ rpefipepusiMi KoBmamu. Kak
NoKasana IpakTHKa, Haubosee 3(hPeKTHBHBIMH O0Ka3ajHCh METOJbI
SKCIUTyaTalUHMH C MCMOJAb30BaHHeM Jpar ¢ rped(epHbIMH KOBIIAMH.
CunbHble BOAHLIE TeUeHHs, TOCHOACTBYWOUHE B 3anuse ApHake,
MellaloT KOHTPOJHPOBATh MOJOKEHHEe SKCIYaTallHOHHOro cyHa H CO03-
AT JONONHUTE/bHEE TPYAHOCTH B TPHMEHEHHH THAPABIMYECKHX
Jubo uyepnaTeJbHbIX METOAOB, B KOTOPLIX HCHNOJB3Yercsi KOBILOBas
IeNb, NOCKOJbKY 3(PdeKTHBHOCTE 3THX MeTOAOB JOOBIYH 3aBHCHT
OT TOCTOAHHOTO KOHTaKTa ¢ MOPCKHM JAHOM. OnHako B CIOKOHHBIX
BOZAX THAPABJHUECKHE W uepraTelbHble MeTOJbl OKa3bLBalOTCs HaH-
Gonee 3(xpeKTHBHBIMH .

Insa paspaGotku 3anexeil B sanuBe Apuake Obli CKOUCTPYHPOBaH,
NOCTPOEH H mepeflaH B 3KCIVIyaTAUMIO ONBITHBIH 3KCKaBaTOp C rpei-
(hepubiM KoBioM obvemoM 10,5 xyG. sapaoB. Ero mpousBoAuTeIbHOCTh
cocraB/sger 0kojio 30 THIC. m B Mecsill, a CTOMMOCTh | m KOHIeHTpaTta
JKEeJIe3HOH PYABl — OKOJIO O JIOJII., TIpHYeM B 3Ty CTOMMOCTb BXOJSAT
pacxofibl MO H3BJIEUEHHIO CHIPOH pPyALl H ee o0OraimeHHI, KOTOpoOe
NMpOU3BOAUTCA Ha GopTy mnaByueii Aparu. [Ipumepno 5% noanumae-
MOro Marepuajga mpelcTasiasier co0OH JkenesHyw pyay, NPHTOAHYIO
A oboralleHus.

[lemenmHbe necku

Ha #Hekotoprix mnoGepexbsix BCTpedaiotcsl pakyliedHble IecKH,
obpa3oBaBlibecs: B pe3yJbTaTe MeXdHHUYECKOH 3PDO3HM PAKOBHH; NECKH
3TH NMOJAHUMAIOTCA H HCIOMb3YIOTCS KaK ChIpbe JUIsl IIPOM3BO/ACTBA NMOPT-
JaHAlleMeHTa HJIH H3BeCTH. ¥ CTpHYHBIE paKOBHHEL, A00bIBaeMble «Afijen
Cumen xomnaum» B 3anuBe Can-®panuucko, HanpaejsiOTCH 3aTeM
Ha LeMeHTHHIE 3aBOJIbl. F3BecTHBI TaKkKe pa3pa0OTKH YCTPHUHBLIX MeJei
B npuOpexKHLIX Bojax wratoB Jlynsmana u Bammnrron. B Mekcu-
KAaHCKOM 3aluBe «ITHI Jay KeMHKJ KoMmnanH» BeleT pas3paboTKy
3asie;keil PAKOBHH, U3 KOTOPBIX 3aTeM MOMYYaloT H3BECTh, NPUMEHSEMYIO
ISl OCaXKJeHusl MarHesud M3 MOPCKO# BoAul. HawGomemu# uHTEpec,
BEpPOATHO, MNpeJCTaBAsieT 3KCIJyaTalHs MOPCKHX HAKOIJIEHHH pako-
BUH Osd3 3anafuoro noGepexbs Hcnauauu.

B 1949 r. B pesy/jbraTe CcHCTEMATHUYECKHX IOHCKOB H3BECTKOBOIO
Mmarepualna, NPHTOLHOTO IJIsi MCIONb30BAHHS B KAuecTBE CBIPLS s
HCJIAHACKOH [eMeHTHOH MpOMBIIIEHHOCTH, Opia oOHapyzeHa 3alexb
paxkylleyHbIX I1ecKoB, HaxoiuBiuasicss B 10 munsx or Oepera B 3anuBe
®akcaguoyn (puc. 3). OkoHTypHuBaHHe 3a/exH MNPOU3BOAMIOCH NPH
nomomuy Axouepnaressi. KosoHkoBble npoGul otOupasuch A Ompe-
JeJieHHsl MOLIHOCTEH 3anelkn, KOTopble, Kak ObUIO YCTaHOB/IEHO,
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f Axpanec

3an. Pakcagmoyu
Sanexs pakobur --

Pelixpsfux
Ksednabux 0 510 1520 25km
22°38.

P uc. 3. 3anexu pakosun Ha e sanusa Paxcaduioyn (Mcaanaus), JloGoupae-
MOE OTCIO/la ChIPbE MCIOMb3yeTcd A, IPOH3BOACTBA NOPTIAHALEMEHTA Ha 3aBOJE
6113 Akpaneca.

MeHsoTest oT 3 Ao 13 ¢yrtos. IlogHuMaeMulil uepnaTe/iiMH NeCOK TMpet-
craBaser coboi cmeck 0OJIOMKOB PAaKOBHH H 6a3anbToBOro Tyda; comep-
Jkanne KapOoHaTa KajpLus cocTaBiasieT B HeMm okono 80% (Cruick-
shank, 1962). K 3anaay ot rpanui 3agexu Ha neGonblIOH rayOHHe
CKaJIMCTOrO JHa HMeloTcst QoraThle CKOINIEHHSI MOJJIIOCKOB. B TeueHne
3UMHHX MecCsileB BOJHBI ATJIAaHTHKH CMBIBAIOT, ApoOAT W TPaHCMOPTH-
PYIOT PaKOBHHBI 3THX MOJIJIIOCKOB Ha BOCTOK B 3anuB Pakcadsoyu.
[locTenennoe norpy:kenye MOPCKOTO iHa B 3a/MBe ClIOCOOCTBYET HAKOM-
JIeHHIO 3JleCh OCAJKOB, CHOCHMEIX C OTHOCHTEJNBHOTO MEJIKOBOAbA.
Maxkcumanbuas ray6uHa sanexu npumepHo 130 dytos. Ilpu nogxone
Kk Oepery mNpUIMBHEE TeUeHHS H3MeHSIOT HampaBJeHHe mnepeHoca
Ha I0JKHOe, B pe3yJbTare uero PakOBHHHbBIH MaTepuai BHOBb YHOCHTCH
B Mope. OcoGeHHOCTBIO 3a/eKH SABJSETCS [OJOKHTeNbHbIH OanaHc
(OPMHpYIOILETO ee MarepHana: PaKOBHHHBIX OOGJOMKOB IIPHHOCHTCS
3HAUHTENBHO GOJIbIe, YeM HX H3BJeKaeTcsl PH 3KCIyaTalyt, TO ecTh,
HHBIMH CJIOBAMH, 3Ta CaMOIOMNOJHSAIOMAACA 3aTeKb LEMEHTHOTO CHIPbS
TPAKTHUECKH HEHCTOIIUMA.

PaspaboTka 3T0il 3aexH IPOU3BOJUTCS METOAOM T'HJPaBIHUECKOTO
oTcOca TpyHTa. Ecan mMaTephall 3ajeku IpefcraBleH HecleMeHTH-
POBaHHBIMH, NPUrOAHBIMH LIS MepeKaunBaHusi 1o TpybaMm ocajkami,
TO B 3TOM CJyyae HeT HeOOXOAHMOCTH TIpPHMEHATh H3MeJbyaloline
Bpy6GoBLie ronoBku. [uamerp Tpy0O BcachiBawomieH JHHHH 24 [ioiiMa,
a ux amuHa 160 ¢yrtoB. B npouecce JMo0blun cielyeT OCYHIECTBISITH
THIPABJHYECKHH KOHTPOJb, COCTOALIHH B TOM, UTOObl MOJJEPMKHUBATH
BCACHIBAIOIYI0 TOJIOBKY Ha OKEaHCKOM JHe, NOJAHHMas M Omyckas
€e pU JBHIKEHHH cyJHa depe3s kaxawle 6 ¢gyroB. Kamawi yac uepes
3Ty CHCTEMY IepeKaunBaeTcs OKOJO § THIC. m BOJBI, COJEpIKallel NpH-
mepHo 3—5% TBepabix ocaikoB. llocnefnue oOTAEAAIOTCS OT BOJBI
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M CTPVIKAIOTCH B 0cOOBLIE eMKOCTH Ha CYALe, POU3BOAsAIeM pa3paboTKy.
['py3onoibeMuocTs Takoro cyaHa okoso 1000 m. Ilpu noxnoii 3arpyske
CYAHO OTIpaBiasercs B IOPT, IJe MPOH3BOAHTCSI IepeKayKka MecKa
na Oeper.

[asoicu [[ediaona

Bonee 60 ner sepercs paspaboTka [UIsizKeli CeBepo-BOCTOUHOIO
nobepexkbsi Lleiiona. OcHOBHBIE KOMOOHEHTHl [UISIXKeBbIX MecKoB 3TOl
obsactn npejcrtasiaeHbl HapMeHHTOM (75—80%), pytniaom (6—10%),
nupkonoM (6—7%) u marmetutom (2—3%). MHctounukoM meckoB
SIBJASIOTCST MeTaMopduueckie NOPOAH, WIMPOKO pasBHTble HA BCeM
nmpocTpaHcTBe OT JHHHH Oepera Jo BHYTPEHHHX DPAHOHOB OCTpOBa.
B npouecce 3p03HH MPOHCXOAHIO 0CBOOOKAEHHE MHHEPAIOB H HX TPAHC-
NOPTUPOBKA Ha nobeperkbe. IKCIVIyaTallis IVISKEBbIX I[eCKOB OCY-
MECTBAAETCH Ce30HHO. BO BpeMs WITOPMOB NPOUCXOAUT ©CTECTBEHHOE
NONoJHeHHe MNPOMBIIIJIEHHO UEHHBIX MHUHepaJOB 3a CueT INepeMblBa
X M3 0cafikoB Mopckoil 3oHbl masika (Cruickshank, 1962). Takum
obpaszoM, no cyuwecrBy, Befetca sfpexkTnBHan paspaboTka 3atomjiel-
HBIX TJIOMafeil NJIsizKed, XOTs IPOCTPAHCTBEHHO A0Gblua orpanuyeHa
(ppOHTANILHOH H ThIIOBOH 30HaMH.

XapaktepHO# 4epTOH MOPCKUX IUISZKeBHIX HaKOIJIEHHH [POMBILLI-
JEHHO LEeHHBIX MHHEPalOB SBJSeTCH WX eCTeCTBeHHOe TONOJHeHHe
nocne JoOblYH. 3aMeTHM, 4TO BOOOIle NpH pa3pab0oTKe MOPCKHX MHHe-
PabHBIX 3a/1eKeil MOCTOAHHAS KOMIIeHCaltsi BblpaboTaHHLIX MHHEDATIOB
SIBJISIETCS BECHLMa PACTpOCTPaHeHHOH 0coOeHHOCTBIO.

[ascw dpyeux nobepesxcuil

[Tnszku 3anagdoro noGepexbs CeBepuoli AMEPUKHM NOYTH IOBCe-
MECTHO COJEpKAaT MarHeTuT, 30J10TO, M1ATHHY H MOHAUHT, KOJHYECTBO
KOTOPBIX, OJHAKO, DpEJAKO JAOCTHI3eT MNpPOMbIIVIEHHBIX KOHAMUHI.
Tem He MeHee HA HEKOTOPHIX W3 ITHX TUIskell y:e BeleTcs Npo-
MbllLLIeHHasi paspaGotka. Hanpumep, v Penowno-buu (Kanudopuus)
B 1927 u 1928 rr. 6bo JoGBITO 15 Thic. 7 HMABMEHHTOBOTO KOH-
nextpara {Lydon, 1957). Cozepskanue nibMeHHTa B IUISKEBBIX ocajl-
Kax cocrasjsier npuMepro 7% . Ha naskax woro-3anainoro nodepexbst
Operona B HacToslllee BpeMsi BeJeTCs H3BJeueHHe XPOMHTa H APYTHX
TAXKENLIX METaNIOB, BKJIouas 301010 W miaatuHy (Trumbull, 1958).
Ha nusize Moutepes (Kanupoprus) nponsBoaurcs paspaboTka KpemHe-
3eMHCTHIX 1ecKOB, a Ha nJasike Iap-Ceranpo (Kanudopuus) aoboi-
BAIOTCS [€CKH, HCMOJb3VeMble IJIST NMEecKOCTPYHHOH OUHCTKH M Kak
jpopmoBouHOe Cchipbe. [lasixesble raneunnku mexAy Kapacbagom
i ucunutacom (Kanudopuus) pazpabarpiBannck Jo 1948 r. kax
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Chipbe A8 IHGOBaNbHBIX KaMmHell H udrotosiaenus ¢uabtpos (Troxel,
1957).

Ha nasxax wro-zanajuoil Muauu, Keuncnenga v Hosoro HOxnoro
Yansca (Asctpanusi) u MOuoil Dpasuann B TeueHHe MHOTHX JIET
BefleTcsi JoOblua HWJABMEHHTa, pYTHJa, MOHauuTa M uupkKoHa (Beas-
ley, 1948; Blaskett, Dunkin, 1948; Gillson, 1951; Tipper, 1914).
B nocaepnne rofibl Hauara paspaboTka 3afiexeil THTAHOBBIX MUHEPaios
Ha [ecyaHplX Maskax BocTouyHOi Puopuael. HuTepecHO OTMETHTD,
uTO 3anachl 3alexkH TapaHaki loro-sanagHoro noCepexbsi OCTPOBA
Cepepuniit (Homast 3enanins) COCTARASAIOT HECKOJBKO MHJJIHOHOB
TOHH TSKe/AbIX MHHepamoB ¢ copepxkahuem TiO, okomo 9% (Aubel,
1920).

B ofiiieM MOXKHO ¢ yBEPEHHOCTBIO CUHTATh, YTO NOJAOOHBIE 3AJEHKH
NPOMBIILIJIEHHO LEHHBIX MHHEpPaJ0B BCTPEUAIOTCH HE TOJALKO Cpeju
GeperoBeIX IIsKEBLIX OTIOKEHWIl, HO H CPelH 3aTOMJeHHLIX MOpeM
ocajkoB nofob6Horo tHna. [Lnst MOMCKOB 3amexeii MOpPCKOil 30HBI NJs-
Keft npumengiores cnocoGut orbopa npol, WHPOKO HCNOJAB3YeMble
B INpakTHKe HedprenouckoBeix pabor. OnHako 3KciyaTanus 3THX
MEeCTOpOZKAeHHl TPOM3BOAUTCH YzKe 0COObBIMH METOJaMH, CrelHaabHO
CO3JaHHBIME B HACTOSIIEE BpeMsi AAst paGoTbl B CTOJb CHELH(PHUHBIX
yeaosusix. OcHoBHasi TpyAHOCTL pa3pabOTKH [JISXKEBBIX HaKOIUIEHHI
COCTOUT B TOM, 4TO HaubGosee Goratblii MOJIE3HBIMH KOMIIOHEHTAMH CJIOH,
KaK NpaBuJIO, PAcloJaraeTcsl Ha KOHTAKTe MY PBIXJBIMH OCalKaMH
H KOpeHHbiMH nopofamu. Eciu noBepXHOCTL KOPEHHLIX NOPOJ Tpelly-
HOBaTasi, KaBepHO3Has, TO lLIeHHble MHHepasbl 0ObYHO CKAIIHBAIOTCH
B yrayOneHusix U HepoBHocTAX. Jlisi Befenus speKTUBHOH 3KCmIya-
Tauun noaoOHLIX 3anexkeil HeoOXoAHMO, uTOOLI TOPHOAOOLIBAIOILHE
arperatbl obnajlanu cnocoGHOCTBIO BpyOaThed Ha HEKOTOPYIO Hebo/b-
mwyio rayéuny B nopoinl. Ecau ke KOpeHHble MOPOABI NpeACcTABJIEHbI
BhIBETpe/IbIMH JIHOO MACKHMH pPasHOCTAMH, a IJyOHHA HX 3ajieraHus
He npeprnnaer 100 ¢yToB M ecan yuacTok, rAe NpoM3BOAHTCH J00bIua,
BalUlIeH OT OKeaHCKHX BOJH H 3BI0H, TO MOMHO € YCIEXOM HCIOJb30-
30BaTh MHOTOKOBIUOBBIH 3KcKaBatop. JIpyrHMH MeToJaMH H3BJIeUeHHSs
TPynTa, KaK NPaBHJIO, HEIb3s BLINOJHHTE pabOTy IO OUHCTKE KOPEeH-
HBIX nopon ot ocaakoB. Ecau ke, corsacud mjiany paspaboTKh Iis-
JKEBBIX 3ajexkell, HaMeueHo BCKPLIBATh JIHIIb BBILIENEKAllHe OTI0He-
HHSL U KOHTAKTHYIO 30HY, TO B CXeMY 3KCINIyaTaluMd CJHEIVeT BHECTH
cepresnpie uamenenus. llpeasaputesnbhble MPOEKTHl COOTBETCTBYIOUIHX
MalinH yxe HMeKTCs, HO HH OJIHA M3 HUX ellle He NPOa NpoMbliu/ien-
HBIX HCNBITAHHH,

C BHeceHHEM Cepbe3HbIX YCOBEpLIEHCTBOBaHHIl B METOAbI 3KCIIYa-
TAlHH IAKEBLIX 3a/eKedl MOPCKOH 301 CAEAYET HeNPEeMEHHO OKHAATD
akTHBH3anuH JoObMH. Co3flanue B S MOHHH HOBBEIX MeTOLOB NPHMEHeHH s
THTAHHCThIX JKeJe3HbIX PYA NPH IPOM3BOACTBE CTa/H [03BOJHJIO yCTpa-
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HUTH BCE Te [PEeMsTCTBHS, KOTOPHe MelllaJiH OCBOEHHIO KPYIHbIX MarHe-
THTOBBIX 3a/ezkel Ha MOPCKHX msKax. B nocnennee Bpems OHTapckuit
HecsefoBartesibcKuil neHTp B Toponrto (Kanajga) paspaboran HOBBIA
TeXHOJOTHUECKHH MpOIeCC MCTOJb30BaHHS NPHUPOAHOTO Trasa Ias
IJIaBKH MarHeTHTOBEIX neckoB (Anonymous, 19638). B okonuaresnbHO
oTpaboTaHHOM BapuaHTe cXeMbl Ha | m mojayuaeMoro xkenesa Oyjer
pacxofloBaTecs 0K0J0 35 Thic. Ky6. (yToB rasa. Hoswlit mpouece obina-
JlaeT CJelYIONUMH TIpeHMyliecTBaMi: TOHKO3epHHCTas pyla 3arpy-
JKaeTcsi B rnedp Oe3 npelBapHTeNbHOH arJioMepamHH; KanuTaJbHble
3aTpathl OTJIHYAIOTCST HU3KOH CTOMMOCTBIO; OTNajaeT HeoOXOAHMOCTh
B noTpebieHun Kokcymomeroes yras. Kak ocofoe JHOCTOHHCTBO OTMe-
THM 3SKOHOMHUYECKYl0 peHTabelbHOCTL npouecca AamKe NpH CHHMKCHHH
BHIIJIABKH UYIIKOBOrO uyryHa 1o 25 m B jenb. llpeacraBnsiercs upes-
BHIUAHHO BBEITOAHBIM HCIOJb30BaHHe M0J00HON TEXHONOTHYEeCKOH cxeMbl
B pasBHBAlOMKXCS cTpaHax, obiajaoumux 3arnacaMi NPUPOJHOTO rasa.

METOJABl PA3BEOKHU 3ATOIIJIEHHBIX TIISXXEHA

Passellky norpefeHHBIX TOJ MOPCKHMH BOJAaMM IJIsxed HauGojee
1enecoo6pasHo MPOBOAHTL METOAAMH, TIPHMEHSIeMbIMH TMpH  Hedre-
MOKHCKOBLIX paGorax. IloHATHO, YTO NMOMCK C/leJyeT HAyHHATh C H3y-
uyeHus oOmieid reoJorud paiiona, MO BO3MOMKHOCTH 3KCTPANOJHpPYS
0COOEHHOCTH reoIOTHYecKOro CTPOeHN st NpHOPEKHBIX TEPPUTOPHI CYIIH
Ha YYacTKH KOHTHHEHTa, CKDBIThle MOpeM. B mnepBHYHBIX HCCIeNoBa-
HUSAX COOCTBEHHO IUIsKeH HauJIyyllHe pe3yJsbTaThl JAeT HCIONMh30Ba-
HHe 3XOJIOTHHIX YCTAHOBOK, IIPH MOMOLIH KOTOPHIX B HACTOsIlee Bpems
MPOMU3BOAUTCS 3amkch NPOQHAL AHA W TPOCAEKHBAHHE [JIOCKOCTEH
HacjoeHust JuB0 KOHTAKTOB pPaslUYHLIX NMOPOA HA TAYOHHY B ToJje
ocankos Jo 1500 dyros. Ha puc. 4 npusogutcs npoduab, MOCTPOEH-
HBlil 1O JAHHBIM HHTeprpeTauud 3xorpamMm. MeToX 3XOMOTHPOBAaHUA
HMeeT MHOro oOllero ¢ INpHeMaMHu ceidcMOpasBellkH, B YacTHOCTH,
C MeTOJOM OTPaKEHHHIX BOMH. B HeM ucnoansyercs psifi 3BYKOBBHIX
HCTOYHHKOB, JalOIMX HH3KOUACTOTHEIE 3BYKOBHIE HMIYJbCHI, TIpO-
XONsIIHe uepes BOAY M CJOH 0calKoB, Jxo ofpasyercs OT Kamaoro
TIEPBHYHOTO 3BYKOBOTO MMITYJbCA MPH CKOJbKO-HHOYAb OTYETIHBOM
H3MeHeHHH IUIOTHOCTH ocafka. TakuM o0OpasoM, 3THM MeTOJOM ompe-
Jensetcs rJy0uHA OT YPOBHS MOpS 10 KOHTAKTa MexK1y PHIXJIBIMH ocaj-
KamMy M KODEeHHbIMH NopoAaMu 60 MexIy NMOPOoAaMH PasJIHYHON IJIOT-
HOCTH. Bo MHOrux ciiyuasix Ha OCHOBAHHH MHTEpNpeTallHH CAeJaHHbIX
sanuced yJaercsi ONpeleIMTh pasJHuHble THOB ocaAkoB. OcoGeHHo
yAauHble DPE3yJabTAThl MOJYYAlOTCsl IPH BBISBJEHHH Ha 3XOrpamMmax
CMeIIeHHH OcaiKOB 3aTOMMEHHBIX PeUHbIX JOJHH, a B CJyuyae 3aTOIJIeH-
HBIX IVIsKEH — HX reoMopdOorHYeCKHX OCOGEHHOCTEH.
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Pa3Beaxka naomiaau 3ajekH NPOHM3BOAHTCS CYJaMH HJH  BepToJe-
TaMH, cHaD:KeHHbIMH YCTAHOBKAaMH JJIsl 3XOJOTHPOBAHHS H COBEpLIaio-
LHMH  pSiA  napananenbublx TtpasepcoB. [lonyyennas wungopmamus
0 MOJIOKEHUH KOHTAKTOR Pa3jiu4HbiXx OTIAOKEHHH, UX reomopdoaoriye-
CKHX KOHTYpax, 4 Takke KOppe/silds 3THX JaHHbIX CO CMEeMKHBIMH
yyacTKaMH MOPCKOI'O JHa MO3BOJIsieT IMOCTPOUTh [PACTPAHCTREHHYIO
MOJE/b  M3YyudeMOH 3ajeKd IPOMBIIVIEHHO IEHHBIX KOMIIOHEHTOB
(Beckmann, 1960; Beckmann et al., 1962; Maries, Beckmann, 1961).

Hemanoe 3nauenne npu pasBelke 3aTOINIEHHBIX [IISKEBBIX OTJIO-
JKEHHH MMEIOT MarHdTOMeTpHYeCKHe MeTOJbl, MOCKOJBKY GOJBIIHHCTBO
3KOHOMHUeCKH Hau(ollee BamHbIX KOHUEHTPAn#Uii MiHepanoB B poc-
CBHITHBIX ILISIZKEBLIX 3a/1eXKaX XapaKTepH3yeTcs 3HAYHTeNbHBIMH colep-
JKAHHSAMH MarHetutd. MarHuTHble aHOMa/IMH, CBA3aHHble ¢ HaKoILie-
HHSIMH MarHeTHTa, oObIMHO BeCbMa OTYETIHBO MPOSABJISIOTCS Ha MarHUTO-
MeTPHUeCKHX AHarpamMax. Bosbuiyro posib HpalOT MArHHTHBIE METOAbL
pasBeiky ¥ mpH nowuckax 3sojota. Kak npaBuno, 3TOT BHJ pasBelblBa-
TeJbHBLIX PaboT MOMHO YCHEHIHO COBMELIATh C 3XOJOTHPOBAHHEM.

Bo Bpemsi npeaBapHTeNbHBIX HCCAEJOBAHUE CHEAYET TPOM3BOANTDL
orbop o0pas3ioB H3 BepxHUX dacTeH MN/AAKEBLIX HAKOMIEHHH TaKUM
o6pasom, 4TOOBI MOMKHO ObLIO MOCTPOHTH AHMCIEPCHOHHBIE AHATPAMMBL
MHHEpAJIOB, ONpele/lHTh H3MEHEeHHe COCTaBa [0BePXHOCTHBIX IMOPOJ
H HONYYHTL (PU3HUECKHE XapaKTepHCTHKH CAMHX ILISIZKEBBIX OCAIKOB.
Hayuenue coctapa Beeil naskeBoii 3aie:ku Hauubas OT MOBEPXHOCTHBIX
obpa3oBaHuiil O CKPBITBIX Ha rayOHHe BHYTPEHHHX ee 4YacTed MpoH3BO-
AUTCS MOCTIe MOJYYEHHST H OCHOBATeJbHOH MpopafoTKH JaHHbIX 3XO0N0-
THPOBAaHMSI, MAarHUTHOH H reoJordyeckoi passeixu. st orGopa
00pasloB NOBEPXHOCTHLIX OCAJKOB, 3ajeralolux Ha r1yOHHe HecKOoJb-
KX QyToB, MOXHO 3(PPEKTHBHO HCNOJNbL30BATH KOJOHKOBLIE Mpodo-
OTGOPHUKM M JByXcTBopuatble rpeiidepunle Ko, [ns stux uenei
NPUTOJHO TaK:Ke 0G0opyAoBaHue s NOABOAHLIX pabotr pupmbl «Crydar
1 BofosasoB, OrGop o6pasioB KOpPEHHBIX MNOPOJA MOXHO [POH3BOAHTH
NpH MOMOLIM THAPABAHYECKOro KOJIOHKOBOrO Oypa, NpH YCJIOBHUH, YTO
rayOHHa 3aneraHusi 3THX NOPOJ He CAHIIKOM BesinKa. OCHOBHOI KOH-
CTPYKTHBHOH 0COGEHHOCTBIO rHjlpaB/Hueckoro Gypa ABJASeTCH KOJOHKA
TpyOsi, KOTOPYIO ONYCKAalOT B TPYHT ¢ Oopra Kopabasi. Uepes TpyGy
¢ GOJIBIIOH CKOPOCTBIO DPOKauMBaeTCsi BoJa, KOTOpas, BBIXOASA TNOX
3HAUHTe/IbHBIM JaBJCHHEM H3 HHKHero orsepcrusi TpyOsl, paspyliaer,
nojoGHO BOJHOH cTpye rHAPOMOHHTOPA, PhIXJble HACJIOCHHHA, 0Opasys
B HHMX CKBAKHHHYIO N0JIOCTh. JlOCTHTHYB KOpeHHOH Tnopolbl, Oyp
BHeJIPSieTCsl B Hee ¢ YCHJIHeM, JOCTATOYHBIM, 4uToObl M3BJeyYb oOpasell
KepHa JUIMHOH HEeCKOJbKO JIOIMOB.

Opunako nauGosee sdxbexTuBHbBIM cnocobom mnoayuenns obpasiuos
H3 paspesa IVISKeBOH 3alexyu sBjsieTcsd BCe ke KOJOHKOBoe OypeHHe.
[Ipu 3TOM cieAyeT MMeTb B BHAY TPVAHOCTb MOAHATHA MOMHBIX WK
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AOCTATOMHO MPEJCTABUTEBHEIX KOJOHOK Kepia, OOLIMHO COCTOSILUX
M3 PBLIXJLIX TIAKEBBIX OTIOKEHHI. 3ITO BBI3BIBAET HEOOXO/HMOCTh
JKECTKOIO KOHTpOJISl 3a mnporeccoM OypeHusi, 4ToObl HCK/IOUHTL BO3-
MOKHOCTh  3arpsi3HeHusi KepHa OTIOXKEHHSIMH CTEHOK CKBAXKHHBI.
Ecau rnyGuHa pa3BellodHOH CKBaxHHbI TpeBblllaeT HECKOJbKO AeCHT-
KOB (hyTOB, ee, KaK npaBuio, cAeAyer KpenuTb obcajubiMu TpyOam.
B wnacrosimmee BpeMmst xopomo otpafoTaHa TexHoJorus OypeHus cKpa-
JKHH Ha JHe okeaHa. [lpu raybunax menee 100 ¢ytoB Oypenue npo-
BOAMTCA TPH noMmoly OypoBbX BbillleK 0CO00H KOHCTPYKLHH, ONOPHI
KOTODBIX YKperjeHbl Ha MOpPCKOM JHe; nmpu Ooablinx raybuHax 3T
onepalld BLIIOJTHSAIOTCHA ¢ OYPOBBIX CYI0B.
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MHHEPAJIbI U3 MOPCKOW BOJIbl

Ecnu Obl Hamy IuiaHeTy HasblBalM B 3aBHCHMOCTH OT HCTHHHOIF
NPUPOABLl ee TOBEPXHOCTH, TO ee cJefoBano Obl MMeHoBaTh Boja,
a He 3emns. Boxa nokpbiBaetT mpuMepHo 71% 3eMHOH NOBEpXHOCTH,
3aHMMasl IJomals okojao 139 MuaH. KB. MUJIb NpPH cpeaHeil ruyOuHe
2,46 munu. HMubiMu cnoBamn, of6beM BceX OKeaHOB M Mopeil paBeH
330 man. Ky6. Musb BoAwl (Sverdrup et al., 1942). Cpexnnee comepkanne
Pa3UYHbIX IEMEHTOB, PACTBOPEHHbIX B MOPCKOH BOJE, COCTaBJsieT
3,6%, To ecthb Kampmas KyOHuecKas MuJsi MOPCKOi BOABI, Becslas
npumepHo 4,7 MIpA. m, COAEPKUT OKoJo 166 MIH. m cyxoro ocrarka.
Ecnn H3Bjeys Bce COMHM, HaxoAfllHecss B OKeaHax, M pPaBHOMEpPHO
pacnpelesuTh HX Ha KOHTHHEHTAaX, TO TOJLIHHA TAKOIO CJIOSI COCTABHT
npumepuo 500 ¢ytoB. Oxeanwl, Takum o0pa3oM, SIBJASIOTCS TPaHIHO3-
HBIMH BMECTHJIMIIAMH, B KOTODPHIX cocpelloToueHo okoqo 5 .10 m Mune-
paNbHBIX BElEeCTB.

B Mopckoii Boje 3aKiiOueHbl, MO CYIIECTBY, NOYTH BCE H3BECTHLIE
U3 BCTPEYaKlIHXCs B IPHPOJE 3/1EMEHTOR, lIpHYeM onpejesieHHe MHOTHX
H3 HHUX CBfI3aHO CO 3HAUMTEBHLIMH AHAJHTHUECKHMH TPYIHOCTAMH.
B T1aba. 2 npuBeleHE HEKOTOPHIE AAHHLIE OTHOCHTENBHO COAEPIKAHHS
B Mopckoii Boge 60 3aemeHTtoB. Psijl ApYyrux 3/eMeHTOB, HampuMmep
uttepOuii, Gepuannil, UUPKOHHH, NJIATHHA M T. ., MOXKHO CUHTATh
COCTABHOH 4YaCTbIO MOPCKOH BOJBI, TaK KakK OHH JHOO BCTpeyaroTcs
B ayTHI'eHHbIX MHHepajax MOPCKOro JHa, JUOO BXOAAT B COCTaB MOp-
CKHX OpraHH3MOB.

BennuuHbl KOHIlEHTpalMil 3/eMeHTOB, cBelleHHke B Tabil. 2, He CBo-
GoAHBI OT MHOTHX HeJOoCTaTKOB. HeKoTopble M3 3THX BeqHYHH Obln
3aUMCTBOBAHBI U3 €JUHOH CepUH aHaau30B npod nopepXHOCTHBIX BOJ.
H3BecTHO B TO Ke BpeMs, uTO AdAs ruApoctepbl MOBepXHOCTHLIE BOJBI
MeHee XapaKTepHH, HeKeJH BOABI, B3dAThie C TIyOMHLI, AONYCTHM,
5000 ¢ytoB. B pesyabrate GHONOTHYECKH AKTHBHBIX TPOIECCOB, MPO-
TEKAIOUMX Ha MOBEPXHOCTH Ppas3/MHYHLIX Y4YacTKOB OKeaHa, BpeMms
OT BpEMEeHH IPOHMCXOASIT CYUIECTBEHHBIE H3MEeHeHHs KOHUEHTpaluu
pas/MYHLIX 3jeMeHTOB. [lostoMy yTBepkleHHe, UYTO MOPCKas BoJa
ABaseTcss abco/MIOTHO TOMOTEHHOH cpeloii, B KOTOpPOH paBHOMEPHO
pacnpeiesieHbl CPaBHHTENLHO PELKO BCTpeualollHecsl 3JeMeHThl, Oblio
Obl 10 MeHbluel Mepe O4Yelb PHCKOBAHHBIM.
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Ta6aunna 2
KoHueHTpaunu u Becosoe comepxanne 60 sjemMeHTOB B MOPCKOH BOje

Cogepxanue O6uiee KOJHYECTBO
SeMeHT Kﬂ"igﬂpl‘)’“"”' B MOpCKoO#l BOAE, B MuposoM oKeane,
m/Ky6. MHJIIO

Xaop 19 000,0 89,5-106 29,3108
Harpuit , 10 500,0 49,5106 16,310t
Maruwit 1 350,0 6,4-108 2,1-10%%
Cepa 885,0 4,2.10° 1,4-1018
Kaabumit 400,0 1,9-108 0,6-1018
Kaawuii 380,0 1,8-108 0,6-1015
Bpowm 65,0 306 000 0,1-1015
¥Yraepon 28,0 132 000 0,04-10t
Crponuuit 8,0 38 000 12 000-109
Bop 4,6 23 000 7 100109
Kpemuui 3,0 14 000 4 700-10%
Drop 1,3 6 100 2 000-10°
Apron 0,6 2 800 930-109
Asor 0,5 2 400 780-100
Jlurnii 0,17 800 260109
PyGuuii 0,12 570 190-109
Docdop 0,07 330 110-10%
Hon 0,06 280 93-.10°
Bapnit 0,03 140 47109
Wupnit 0,02 94 31109
Lnnk 0,01 47 16-10°
JKeneso 0,01 47 16 -109
Anomunuil 0,01 47 16109
MonuGuen 0,01 47 16-109
Ceniex 0,004 19 6-100
Onoso 0,003 14 5.100
Menb 0,003 14 5.10°
Meibak 0,003 14 5+109
Ypau 0,003 14 5.109
Huxkenn 0,002 9 3-100
Bananuit 0,002 9 3-10°
Maprasuen 0,002 9 3.100
Turau 0,001 b 1,6.100
CypbMa 0,0005 2 0,8-107
Ko6anbr 0,0005 2 0,8-10°
Llesnit 0,0005 2 0,8-109
Llepwuit 0,0004 2 0,6-10°
Hrrpuit 0,0003 1 5-108
CepeGpo 0,0003 1 5-108
Jlautan 0,0003 1 5-108
Kpunrou 0,0003 1 5.108
Heon 0,0001 0,5 150108
Kanmuit 0,0001 0,5 150108
Boawgpam 0,0001 0,5 150108
Kcenon 0,0001 0,5 150-108
Tepmanuit 0,00007 0,3 110-10¢
Xpom 0,00005 0,2 78-108
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[Tponoamenne Tabn 2

= s K E 3 C 'CT
eeh Konuentpauns, o g i e i
Hafal) m/Ry0. MHIIO m
Topnit 0,00005 0;2 78108
Crani 0,00004 0,2 62108
Cauier 0,00003 0,1 46:10¢
PryTh 0,00003 0,1 46108
Tanauii 0,00003 0,1 46.10%
Buemyr 0,00002 0,1 31-108
HuoGui 0,00001 0,05 15-108
Tannnii 0,00001 0,05 15-108
Tenuit 0,000005 0,03 8.10°
30010 0,000004 0,02 6-109
[TporakTHHHII 2.10-9 1102 3 000
Pajuit 1.10-10 5.107 150
Pajon 0,6-10-15 3-10-12 1-10-3

1) Goldberg, 1963a.

JlBa 3/7eMeHTa — HaTpuii M XJOp — COocTaBaAsiioT Bmecte 85,2%
BCEro KOJHYECTBA PACTBOPEHHBIX B MOPCKOH BOJAE TBEPABIX KOMIOHEH-
TOB, TOTJIa KaK Ha JAOJIO AeBATH Hanboaee MUPOKO pPacnpocTpaHeHHBIX
3/1EMCHTOB  MOPCKOH BoAel mnpuxofutcss Gonee 99%. CoorHoleHus
3THX JEBATH 3JIEMEHTOB OTIHYAIOTCS 3aMeuarelbHbIM IOCTOSHCTBOM
(H. W. Harvey, 1960). Honos xmopa comiepxutcs 54,8% cpeanero
cocraBa coJgieii, HoHOB Hatpusi — 30,4, cyaedartoro vona — 7,5, uoHa
Mmaruust — 3,7, Kaiabuuga — 1,2, kaana — 1,1, xapGoHatHoro HoHa —
0,3, nona 6poma — 0,2 u GopatHoro Hona — 0,7%.

M3BJEYEHHE MHHEPAJIOB H3 MOPCKOH BOJlBI

HecmoTpsi Ha TO uTO HbBIHE M3BeCTHO He Meree 6() pacTBOpeHHBIX
B MOPCKOH BOJE 3JEeMEHTOB, B NpPOMBIIIEHHBIX MaciiTabax H3BJe-
KaeTcsi BCEro Jullb YeThipe. D10 HaTpuil, Xaop (oObiuHasd noBapeHHas
COJIb), MArHUil W HEKOTOpHIE €ro coelHHeHHs, a Takxe Opom. B kaue-
cTBe NMOBOYHLIX OTXOJOB B IIpolecce NOAYUYEHHS TOBapeHHOH COJH HJIH
NpH U3BMEUEHHU MArHusa AoObIBAIOT HEKOTOpble COeIMHEHHS Ka/bllHs
1 Kanaus. OGbIMHO 3TH MPOAYKTHL MOMYUaloT 100 B pesysbTaTe 5KCTpakK-
IHH M3 MOPCKOil BOJBI, Jqnbo npu nepepaboTke BoJOpocel, KOHLEH-
TPHPYIOWMX KaablUuit u Kanuit. Cnelyer, OJHaKo, OTMeTHTb, YTO MpoO-
MBILJIEHHOE H3BJIeUeHHe Nepeudc/enHbIX 3/eMeHTOB HelocpeJCTBeHHO
13 MOPCKOH BOJbI Bee ellle He ocBoeHo. [TpeanpuiuMaiuch MHOTOYHCTIEH-
Hble TOMBITKH 3KCTPAarHpoOBaTh JApYrHe MHHepasbHbE COeAHHeHHSs
U3 MODCKOI BOJbI, OJHAKO NpOMbIlIIeHHas JoOblua OKasanach Ges-
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yeTemiHol. 3anaTeHTORaHO TaKkKe HeMano cnocofoB H3BJAeueHHs
M3 MOPCKOJ BOJbI NOBAPEHHOH COJIH, Maruusl H ero coeAnHeHuii, 6poma,
floga, Kamausi, cyabdara kaneuus, 3ojnota M cepebpa (Baudin, 1916;
Cernik, 1926; Niccali, 1925; S. O. Petterson, 1928; Vienne, 1949).

Hseaederue nosapeHHol coau

CucTeMaTHyecKoe [0Jy4YeHHe COJIH H3 MOPCKOH BOAbI ObLI10 HAuaTo
B Kurae namuoro pansue 2200 r. 1o H.3. Bekamu MHOTHe Hapobl
GBI 3aBHCHMBI OT MOpPSI Kak HcTouHHKa cou (Armstrong, Miall,1946).
M ceituac cosb, foObiBaeMast H3 MOPCKOMH BOJIbI IIPOCTBIM BhIMApHBaHHEM
COMIHEYHBIMU JIYUaMK, 3aBHMaeT 3HAUWTEBHYIO Aonio B obuiem Oanance
norpedsieHsi conH TakuMH cTpaHamu, kak Kurait, Muaus, dnonus,
Typuns u Puaunnuubl. ExerolHo Bo BceM Mupe NPOH3BOAUTCH OKOJIO
6 MaH. m comn. Kak npaBuJo, 47151 IPOH3BOJICTBA COJIM BblTapHBaHHEM
M3 MOpCKOil BOAEI HeoOXOAMM 2KapKuil KJHMAT C CyXHMH BeTpaMH.
Onnako nomumo OJH30CTH MOPS H 3KAaPKOTo Kaumara tpebyercst cobiiio-
JeHHe elle psja YCJAoBHI: cjgabas BOJONPOHHIAEMOCTh TPYHTA HCma-
pPHTEJNBHBIX OaccelHOB, HannuHe OOMIMPHBIX HH3MEHHBIX IIIOMajeil,
JealluX HHUXKE YPOBHS MOpsl MJIH 3aTOIVISIEMBIX MOPCKHMH IIDHJIH-
BaMH, MaJloe KOJTHYECTBO OCaJKOB B T€YeHHEe MecslleB aKTHBHOI'O HCIa-
peHHs, OTCYTCTBHe pa3daBiAONIEro BJAMSHHS DPEUHBIX NPeCcHbIX BOX
W, HAKOHEN, B CBA3W ¢ HU3KOU CTOUMOCTHLIO NOCHUH COMM — Haluuue
JelIeBBIX TPAHCHOPTHHIX cpelcTB JiHO0 OIH30CTE PHLIHKOB COHITA.

Oxomno 5% Bceit conu, morpebssiemoii CoeaunennbiMu Illtatamu,
TIPOU3BOANTCS MCTIAPEeHWeM, NPeuMyllecTBeHHo B pailone 3annBa Can-
®paniucko, rae 3TOT npoMbicest Obll1 HauaT eme B 1852 r. Ha puc. 5
NOKa3aHbl HCKYCCTBEHHBIE HCTapuTeJbpHble Oaccefinbl OaM3  IOMKHOM
KoHeuHocTH 3amuBa Cae-@panumcko. 37eck ¢ oflel miIomamt 0KoJao
80 KB. MuJb «J/lecjH canT KOMIAHH» €XKErofHO A0OLIBAET IPHMEpPHO
1,2 MaH. m conu. AHaJIOTHUHbIE COJISIHBIE [IPOMBICJIBI HAXOAATCS TaKiKe
B BepX0oBbiX 3anuBoB Hewonopt u Cau-Iuero B HOxuoit Kanudopuun;
HX TOf0Basi NPOH3BOAKTENbHOCTD cocTabaseT 100 toic. m (Emery, 1960).

[lyck Mopckoit Bofbl B HCHapuTenbHble GacceiiHbl Gnu3 3anuBa
Can-PpaHUECKO OCYILECTB/IseTCs B NEPHOA TMOJHOH BOABI 4epe3 ILII03-
Hble Bopota B gam0Oe, orpaxjaiomeil Oacceifin ot Mopsi. Mopckasi BoAa
BLIJIEPZKUBAGTCH 3ECh JIO TeX NOP, NOKA 3HAYNUTEIbHAA ee 1acTh He Hela-
pHUTCH H He HACTYNHT Callka 3aKJ/IOUeHHBIX B HeH coJed.

Cyabar KanblUusi KPHCTANIH3YeTCs M3 pacTBOpa OAHHM H3 nep-
BbiX. Ilocne ocamjenusi Ha JHO cojell cylbpara Kalblus ocTaBIIasICs
para OCTOpPOKHO IepeBOAMTCS B callouHbll Oacceiin, rje BCJIEACTBHE
HCIapeHusl NPOHCXOAHT JAajbHelllee CTylleHHe pacTBopa A0 Hauaza
OCaXNKIEHHs XJopujaa Hatpus. BelnapuBaHue panbl NPOJOJIZKAETCSH
JI0 MOMeHTa JOCTHIKEHHS €10 yelbHoTo Beca okoJo 1,28, To ecth 110 Hava-

4—572
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J1a callkd coJieii Maruus. Ha 3ToM 3tane confiHoii pacTBOp HOCHT Ha3Ba-
HHe TOPbLKOrO0 MaToOYyHOro paccona. Paccon H3BIeKalOT M3 CaloYHOTrO
Oaccefina M TnepenpasasiiOT Ha ApyTHe NPEANpUsiTHs, e H3 Hero
NOMY4aAKOT PA3NMUHbIE COINHEHA s MArHus, Opom u Apyrue coan. Tlocae
yAaleHHs paccosa B cafouHblil Oacceill BHOBb 3a/HBAIOT CBEXKYIO pamy
M Bechb IHKJ IOJYYEHHS XJOpDHJA HATPHA MoBTOopsercs. K 1 asrycta
Ha IHe TakuX OacceifiHOB HaKamauBaeTcs CAOH XJ0OpHAa HATPHSA TOJ-
muHoH 4—6 mioiiMoB. BriGOpka co/iM MPOM3BOAMTCA NPH  IOMOILH
MeXaHHYeCKHX CKpenepoB M INOTPy34HKOB (pHc. 6); 3ateM COJb OTMbI-
BaeTcAd OT pasJqHUYHbIX [pHMecell MOPCKOH BOJIOH H CKJAAAUPYETCH
B BuJle OONbIIHX KOHYycooOpasHeix Hachkineil (puc. 7). Coab, MAyuias
JUTSt IPOMBIIJIEHHOTO HCII0JIb30BaHusl, B GOJIbIIHHCTBE CJAY4aeB He MOJ-
Bepraercsl AajbHeiimwed ouncTke. OAHAKO ee JONOJIHHTENLHO OUHILAIOT,

P u c. 5. HckyccTBeHHble GacceilHBl /st BhlMapHBaHHA cOJH MOJ BO3JeficTBHEM

COJIHEYHBIX Jydeil 6aH3 10KHOro OKoHuaHus 3aauBa Can-Ppanuncko (Kanu-

dopuud). B mentpe dororpaduu BHAHa KouycooOpa3was HACHND, CAOKEHHAN
H3 J06LITOH cosu.
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ec/i OHa NpejHaszsHavaercs AJAsl NHUILEBOro NoTpeOJeHHs HaceJeHHeM.
Cozepxanne NaCl B paduuupoBaHHOM npoiaykre npeswimaer 99,9%.
CTOHMOCTb COJIH, TOJY4YEeHHOH MyTeM CBOOOJAHOTO HcMapeHust MOPCKOKH
BOJABI TOA BO3JeAcTBHEM conHua, kKonaebnercs B CHIA ot 10 mos.
3a | m ceiporo npoAaykra 6413 Mecta JoOuun Jo 150 goman. 3a 1 m ouu-
1eHHOH M pacdacoBaHHOH NMOBapeHHOH COJH.

Cxema 100bMH CONN W3 MOPCKOH BOALI TPUMEPHO OANHAKOBA BO BCEM
Mipe, TeM He MeHee B psije CTpaH JelieBas padouas cuja M03BOJISIET
BHJIOH3MEHSITh 3TOT MPOLECC.

B crpanax uuoro kaumara, wanpumep B [lIeewun u B Coserckom
Coro3e, cOJlb MOJYYAWT MyTeM BhIMOPa:KMBaHWsS MOPCKOH BOAbL, Pac-
COJIBHBLIH J1el, COCTOSIIIMI H3 MOYTH YHCTOH BOABI, OTQHJIBTPOBLIBAETCS
OT OCTATOUHOrO paccosia, Ha KOTOPOM 3aTeM IPOH3BOAUTCS pAl nocnie-
JIOBATeJIbHBLIX ONepaltii Mo ero BHIMOPaKHBAHHIO, MPEXKIE ueM KOHIIeH-

P uec. 6. Mexannueckue cCKpenepel HCMOAB3YIOTCH 5l CHATHA BepXHEro cJos
3aKpHcTanau3oBapmeiics cold., K MOMeHTY «yOOPKH CONfIHOTO YpomKas» MOUl-
HOCTL ¢J10A cOJMH OObYHO JocTHraer 4—6 M10iiMOoB.

4*
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P uc. 7. KonycooGpasHas HAaCHIMb, CAOKeHHa® M3 coan, A06LITOH B HCKYycC-
CTBEHHBIX HcnapHuTesibHbIX Oacceiinax, 3anus CaH-®Ppanuucko. B nogasasiomem
GONBIIHHCTRE CAY4aeB JajibHEeillee NpOMBIULIEHHO-XO0351iiCTBEHHOE HCHOJIb30Ba-
HHE JOGBITOH U NPOMBITOH COAU HEe CBA3ANO C JONONHNTENbHBIM papHHHPOBAHHEM,

Tpallis OCTaTOYHBLIX €ro MOpUHH CcTaHeT AOCTATOYHO BLICOKOH, 4TOOBL
HA4YaTb BbIMIdADHBAHHE JOCYXa IOJ JelcTBHEM HCKYCCTBEHHOI'0 HarpeBa
(Armstrong, Miall, 1946).

KOH!I.&HTpHp()BaHHaH pana, octaBlIasCA mnoc/ie OTAeNeHHs XJ0pHla
HATpHs, NOABepraercs AanbHeledl cnenuanbHoid obpaboTke ¢ 1eabio
H3BJIeYeHHsl HMeloIuXcsl B HUX coefluHenuit. Tax, po0asaenue B pact-
BOP XJOpHJAA KaJjblUs BHI3BIBAET CalKy cy/abdara Kaaplus (rumca),
KOTOpBIi 3aTeM moctynaer B mpoaaxy. llpu fanbueiiineM KOHUEHTpH-
POBaHHH paccojia B 0caJlOK BbINAAAIOT CyaAb(aThl MarHus, Kajaud H Jpy-
rHe cojii. B 3aKkmounTeNbHbIX CTalHsIX npomecca U3 OCTATOYHOIO pac-
TBOpPA M3BIeKaeTcs XNOPWUJ Maruusi ¥ Opom.

Ixkcmpakyus 6poma usz mopckoll godet

Bpom MoxHO paceMaTpuBaTh KaK NOUTH MOPCKOIl 3J1€MEHT, NOCKOJIb-
Ky B okeane Haxoputcsa 99% Bcero comepzkanus OGpoMa B 3eMHO#H Kope
(cm. Tabn. 2). Bpom Gt oTKpHIT B 1825 I. (ppaHiy3CKHM HecaeloBate-
aem A. JK. Bamap/liom B KOHUEHTPHPOBAHHLIX PAacTBOPAX, MOJYUCHHBIX
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NOCE OCakJACHUs COMM W3 BOALI COJeHBIX mapuel Oan3 Mounensse.
[NosgHee 6pom Gbil 0GHApYKeH B cocTaBe KaluiHBIX 3anexeil Crpac-
dypra m B paccosnax u3 6ypoBbIX CKBaxkHH Mwuumrana, Orafio u 3a-
najauoit Buprunun. M3 Mopckoil Boanl GpoM Obl1 BrepBble BbilejleH
B 1926 r. B Kanudopuuu npu o6paboTke MaTOUHBIX PaccosoB, noay-
yaeMbIX B [IPOLECCe M3BJIeUeHHs COMH B HCKYCCTBEHHBIX HCIAPHTENbHBIX
facceiinax. [lorpebienne HpoMa NPOMBIIIEHHOCTHIO OBLIO CPABHUTER-
HO OTpaHMueHHbLIM [0 Hauyana TPOU3BOACTRA BLICOKOKOMIPECCHOHHBIX
JABHTaTe/ell BHYTPEHHEINO CropaHHus, TAK UTO CIPOC PbIHKA YIOBJIET-
BOPAJCS TeMH KOJHYeCTBAMH, KOTOpble NOOHIBATHCH H3 CKBAaXKHHHBIX
PAaccosIoB H coMsAHLIX 3aexeil. Ho 3aTeM nonoxenne pesko H3MEHHJIOCE.
B Gensun ¢ aHTHAETOHALHOHHBLIMH CBOHCTBaMH, COJEpIKallnii npHcaaKy
TETPAsSTUIACBUHLA, CTanu Jo0aBasTh 3THAEHAHOpPOMHA, YTOOLI NpegoT-
BPATHTb OTJIOXKEHHE CBHHILA HA CTEHKaX UMAMHADPOB, KJanaHax, nopiu-
HfIX M Ha cseyax. [lpu crons Bo3pocmux norpedHoctsx B OpoMe pacco-
JIOB, BbIKauHBaeMbIX M3 OypOBBIX CKBarKMH, OKa3aJoCh HeJ0CTATOUHO.
He yrosnerBopsiia cnpoc i Jo6Gbiua 6poMa Kak NnOGOYHOTO MPOAYKTa
IpPH NPOH3BOACTBE coJH. BO3HHK/IA ocTpas HeoOXOAHMOCTL B HHOM
HCTOYHHKe OpoMa.

B xole MMPOKHX NOHCKOB JONOJHHTENbHBIX HCTOMHMKOB OpoMa
«9THa KoprnopeiuiH» paspaGoTana INpouecce npsMoro ocaxiennst 6poma
HENocpeCcTBEHHO H3 MOPCKOI BOJBI, KOTOpasi He MOJABepralach lpeisa-
putenbHoMy KonueHTpHpoBaHnHio. CorsiacHo 3Tofi cxeme OpoM ocax-
JaeTcsi B BHJle HEPACTBOPHMOTO COEIHHEHHS — TPHOPOMaHHJIHHA — NPH
obpaboTKke MOPCKOil BOAbI aHHJIMHOM H XJopoM. Bo n36exkanue rujpo-
JU3a XJIOpa MOpPCKas BoJa NpeABAapHTENBHO TNOJAKHCIAETCS CepHOM
kucnotoit. [lo3puee 310t nponece pacumpuan Ao MacitaboB NPOMBILI-
JIEHHOTO IPOH3BOJCTBA. YcCTaHOBKa Oblla CMOHTHpOBaHa Ha CYAHe,
KOTOpoe 3aTeM OblIo NepeobopyloBaHo B 3aBOJ N0 H3BjeueHHio GpoMa.
PaGorast 25 aneii B Mecsill, TaKOH NJIaByuHil 3aBOJ NPOM3BOAHT OKOJIO
75 Thic. hyHTOB 6poMa. 3a 3TOT 3Ke CPOK 3aBOJIOM IOTPeGNsieTCs peareH-
TOB: 250 m KOHNEHTPHPOBAHHON cepHON KHCJAOTH, 25 m aHuauHa, 66 m
XJ0pa, XpaHUMBIX Mexk1y BepxHeH M HukHeil nanyOamu. IdexTHB-
HOCTh H3BjleueHusi GpoMa U3 MOPCKO BOMbL, A€ €r0 COACPIKUTCS BCETD
0,1 ¢yura na 1 m, paBua npumepro 70%. Ha cyane npelycMoTpeHbi
3alllUTHBIE MEepH, NpeANpHHUMaeMble A1 Toro, 4To0bl H36exaTe pasbas-
JICHHsI MOpPCKO# BOAbl 0TpaGoTaHHBLIMM BOJAMH, CJHBAEMBLIMH [OC/€E
3aBepiueHust TeXHOJOTHYecKoTo npouecca. [To3auee 6LI0 yeTaHOBJEHO,
4T0 A5t NPEJOTBPAISHHA CMEIIEHHS MOMKHNO C YCIEXOM HCIHOJb30BAaTh
BlosLOeperoBele MOpCKHe TeYeHHs, CYUIECTBYIOIKHe y MHOIMX noGepe-
Ui, B HacTOAIMA MOMEHT CUHTAIOT, UTO ¢ TEXHHUECKON TOUKW 3peHus
Lpouece uspievenns 6poma Ha GoOpTy maByuero 3aBojia pelleH ycrner-
HO, ofHako paboTa B OTKPLITOM MOPE ¢ BECbMa KOPPO3HOHHO-aKTHBHBIMH
peareHTamH ropasiio cJOXHee, UeM Ha cylle.
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BriGop Mecta Asist HOCTPOHKH 3aBoja no u3BaeyeHnio 6poma cieayer
MPOU3BOJMTL ¢ 0cOBOH TIaTebHOCThI0. [1pH 3TOM HeoGxoaumo 3apanee
HCKJTIOUHTh BO3MOMKHOCTH pa3baBjenus notpebisieMblXx 3aBOAOM MOp-
CKHX BOJ JIOKIEBbIMH OCaJKaMH, CTOUHBIMH BOA4MH, a TaK:Ke BOJaMmH,
M3 KOTopuiXx Opom yzxe mssneuen. Kpome Toro, Mopckas Bofa JOJ#HA
MMeTb BbICOKYI0 H MOCTOSIHHYK) COJIEHOCTh, OTHOCHTE/bHO BHICOKYIO
TeMrepartypy u He Jo/:kHa ObITh 3arpsiaHeHa opraHHyecKuMHu otépocamu,
Ha KOTOpble GeCrnose3Ho pacxofyercst xJop. Takoe MecTo, YIOBJAETBO-
psioliee BceM [epedHc/ieHHBIM TpeboBaHusiM, Obwio HaijgeHo OJH3
Koniop-Buu (Cesepuasi Kaposauna). 3aech «9mnun 1ay KEMUKI KOMIaHH»
NOCTPOKJIA 3aBOJ IPOH3BOAHTENBHOCTRIO 3 ThIC. m Opoma Broj. B 1938 r.
MOIIHOCTh 3TOTO TpeAnpuATHsi Oblia yBeaudena jgo 20 Teic. m Gpoma
B rox (Shigley, 1951).
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P uc. 8 Cxema TeXHOJIOrHYECKOro IpoIecca H3BjJeuyeHHs OpoMa H3 MOpPCKOf
poasl no Illuran (Shigley, 1951).
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Jlpyroit 3aBoa nogobHoro THma noctpoeH 6au3 Ppunopra, rae
yCJIOBHS A H3BJedeHust OpoMa M3 MOPCKOH BOJLL B Gosxbuieil mepe
OTBEYAIOT BCEM TeXHOJOTHUECKHM TpefoBaHuaM, ueM oKoslo Kpiop-Buua.
[TpoekTHasi MOLIHOCTL 3TOr0 3aBoAa 15 Teic. m Gpoma B rox. B 1943 r.
TaM ke ObUI COOpYsKeH elle OAuH 3aBoJl paBHOH MOWHOCTH. Ilpeanpus-
tie ke 6iu3 Kpiop-Buua B KoHue BTOpoii MHPOBO# BOiHBI ObLIO 3aKpbI-
to. Takum ofpasom, 3apofsl PpHNOPTA NPOU3BOAAT B HACTOMAILEE Bpe-
msa okosio 80% nortpebasiembix 3a ron CoennnennbiMu Illtatamu kosu-
yecTB 6poma. Ha puc. 8 npuBoAKTCs: cXemMa TEXHOJIOTHYECKOTO fpolecca
usBjevenns Opoma «DTHA JAay KeMHKJ KOMIIaHHY.

Ha 3aBoge Kniop-Buua, coriacno panee pa3paGoTaHHOH TeXHOJO-
rHH, CMECh MOPCKOIf BOJBI € KHCJIOTOI H XJIOPOM 3a/1HBa/lack B BEPXHIOK
YacTh KUPNMYHOH OallHH ¢ BCTPOEHHBIMH BHYTPH Hee JepeBSHHBbIMH
peuleTkaMu. PactBopeHHBIH B MOpckoil Bofe OpoM BOCCTaHABIHBAJCS
XJOPOM AO OTHOCHTENBHO JieTyuero sjementapuoro Gpoma, a npucyrt-
CTBYIOIIASS B CMeCH KHCJOTa IpemlsTCTBOBada THAPOAH3Y XJopa.
[To Mepe Toro Kak cMech MOPCKOH BOJIbI ¢ OPOMOM cTeKaJsla M3 BepXHHX
yacreil OallHH, NMPOH3BOAWJIACH NMPOJAYBKA BO3Ayxa CHH3Yy BBepx. [lpo-
XOAAUMH BO3JYX BBIHOCHJ CBOGOJHLIN OPOM M3 MOPCKOI BOABI U MepeHo-
cua ero B abcopbUHMOHHYIO DallHIO, 3aMoJMHEHHYIO KaJlbIHHHPOBAHHOM
COJIOl, MoC/Ie yero yzke He cogepzkauias 6poMa MopcKas Bolla CIHBaiach
obpatio B Mope. Hachimenubiit 6poMOM pacTBOp KaibLHHHPOBAHHOH
cofibl obpabaThiBa/icsl CepHOHl KHCIOTOH ¢ Leabio nepeBoja GpoMaTtoB
u OpoMHIOB HaTpus B cBOOGOAHBII GpoM. 3areM cMech 3aKauMBaiach
B HMCMAPUTEILHYI0 KOJOHKY, UAC MPOM3BOAUAACH OTIOHKA W BTOpHUHAS
KOHJleHCaHsl OpoMa B CTEKJAAHHBIE MJIH KepaMHYecKHe COCy/bl.
Janbreiiasi ouncrtka GpoMa nyTeM AMCTH/VISILMH NO3BOJISLIA TOJY-
4aTh B KOHEYHOM HTOre NMPOAYKT ¢ cofepkanueM Gpoma no 99,7%.

B 1937 r. sator npouecc 6bi1 HeckonbKo MoAu(uuupoBan. Tak, npu
NePBHYHOH OTroHKe OpomMa B KAyecTse IMepeHOCSIIUX areHTOB UCHOJNb-
30BaIHCh CEPHHUCTLIA aHrHAPHA M Bo3AyX. B pesyabratre 6poM BbiCBO-
Goxnancs B opme GPOMHCTOBOLOPOAHOH KHCJOTBI, UTO MO3BOJSIO
CYUIECTBEHHO YJAYUIIATL €ro MOCIeAYIOUYK O4HCcTKy. M xora addek-
THBHOCTb H3BJleueHHs1 GpoMa B oGoMX mpoueccax npepbimaer 90%,
B Hacrosimee Bpemsi B CIIA noutH HCKIIOUHTENBHO NpPHMEHSETCs
fipolecc MpsAMoii 3KCTpakiMH HpoMa U3 MOPCKOH BOJBI C HCIIOJIB30BAHHEM
cepuucroro auruapuga (Shigley, 1951).

H3sreuerue maznua u3 Mopckoil 800bl

Maruuii siBJsieTCsl CaMbIM JIETKHM M3 NMPHMEHSIIOIHXCS B CTPOUTE b~
ctBe MerannoB. Ero yaenbubiit Bec 1,74, Torjla Kak y allOMHHHs OH
pasen 2,70, a y wenesa — 7,87. HauGosnee mypokoe npuMenenne 3101
METa/y1 HaXOJHT B CTPOHTEJIbCTBE TPAHCHOPTHBIX CPeACTB. Kpome Toro,
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YempuyHbie Mopckas
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P uc. 9. Cxema TeXHOJOTHYECKOrO MpOLEcca H3BJAeYeHHsi MArHHA H3 MOpPCKOfi
Boaul mo Iluram (Shigley, 1951).

MarHuil MCroJib3yercsi Kak KOMIIOHEHT CIVIABOB C allOMHHHEM, B CHCTe-
Max aHOAHBIX H KaTOJHBIX 3alIMTHLIX NMOKPHITH{l, B HMIIYJIbCHBIX (OTO-
Jlamrnax ¥ Bo MHOIMX Apyrux obaactax texuuxu. K 1964 r. exkeropuoe
MHPOBOE NPOH3BOACTBO MarHus cocrasisano okomo 150 Toie. m.
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B mMopckoil Bofie cofiepxutes npumepro 0,13% marnusi. M HECMOTPH
Ha TO YTO Takas KOHIEHTpalus COCTABJfAET BCETO JHUIb 1/ TOTO
KOJIMYeCTBa, KOTOpoe COAEepXKHTCA B MarHHeBOH pyje, AoGbiBaeMOit
Ha cyue, Jiist CoefuHenHbIX [LITaTOR IVaBHEIM HCTOUHHKOM 3TOTO MeTasl-
Jla sIBj1sIeTcs MopcKas Boja. Brnepsbie Maruuil ObT MOyueH H3 MOPCKOIL
Boaul B Anrsun (Armstrong, Miall, 1946), oanaxo nepsoe xpynuoe npea-
NPHATHE TIO H3BJEYEHHIO MArHHS M3 MOPCKOIl BOJAbI ObLIO COOPYIKEHO
6yu3 @punopra B Hauane 1941 r. «@TtHa Jay KeMHKJI Komnaumy. o storo
ppemenu Marunii B CILIA nosyyann U3 cKBaKHHHBEIX PACCOJIOB H M3 MAr-
HE3UTOBLIX MEeCTOPOKAEHHH.

Boifop MecTa MIst NOCTPOIiKH 3aBoAa 63 Ppunopra GbUT NPOAHKTO-
BaH CJaelylolMi BechbMa OJaronpuaTHEIMA 0OcTOATeNnbeTBaMu. Hamu-
upe JIeleBOro NPHPOAHOTO Trasa MosBojisieT 3(PPEeKTHBHO ero MCnoJib-
30BaTh sl TIOJYYEHHS Telsa M 3JeKTposHepruu. Ieorpaguueckoe
MECTOTIOJIOJKEHHE 3aBojla JlaeT BO3MOMKHOCTb CJHBATL CTOUHEIE, OTpa-
6otaHHble BoAbl 00paTHO B MeKCHKAHCKHI 3a/MB, ¢ Kpaiine HHUTOXHON
BO3MOXKHOCTBIO pasbaBiennsi HMH noTpebiasieMblx Mopckux BoA. OueHb
JIeIIeBYI0 H3BECTb MOXKHO IOJYyYaThb H3 H3BECTKOBBIX PaKOBHH, 100bl-
BaeMBIX €O JHa MeKCHKAHCKOTO 3a/lHBa, BCETO B HECKOJBKHX MHJISX
0T Maruueporo 3aeoia. Ha puc. 9 mokasaHa TexHonoruyeckas cxema
H3BJeYeHHs Maruus Ha 3asoje 6au3 Ppunopra, a OAHH M3 YYacTKOB
3TOTO 3aBoja u3obpaxkeH Ha puc. 10.

Mopckasa Bofla mocTynaer Ha TPENpHATHE €O CKOPOCTBIO OKOJO
1 MAH. raasoHOB B 4ac uepe3 NoABOAHbIE ILTIO30BHIE BOpPOTAa KaHasa,
coeiuHeHHoro ¢ MekcHKaHCKUM 3anuBoM. TlpenmyinecTso Takol cucTe-
Mbl cHAOKeHHsl COCTOMT B TOM, UTO HHiKHHE CJIOH BOABI 00Majaior s3Ha-
uuTeNbHO ©Gojiee  BHICOKOR COJIEHOCTBIO, YEM TNOBEPXHOCTHHIE BOALI
B paiione 3aBojla. B nekyceTtBennoM Gacceline BOJA HenpepuIBHO 00pabaThl-
BAETCs M3BECTKOBLIM MOJIOKOM (BBIILIE YIOMHHA/NOCh, 4TO M3BECTh MMOJY-
YaioT NyTeM NPOKaJUBaHHs YCTPHUHLIX pakoBHH). B pesymabrate peak-
L[MH H3BECTKOBOIO MOJIOKA € COeIMHeHHAMU Maruus obpasyercst KHAKHH
HI0N0A00HBIH 0Ca0K HEepacTBOPHMOH TI'HMAPOOKHMCH MarHusi, KOTOpBI
3aTeM nepexauuBaercs B oTcrofinuku, OcalloK cocTaBiseT NpUMepHO
2% obuero o6beMa MOPCKOH BOJBI, PacxXodyeMOro B 3TOM IIPOH3BOJ-
CTBe, HHLIMH CJIOBAMH, Y K€ Ha NepBOil CTafiHH TEXHOJOIHYECKOTro Mpo-
necca ocymectsisercs 100-kpaTHoe KOHUEHTPUpPOBAaHHE TOJE3HOTO
komnonenrta. Orpabotannble BoAL crnyckaiores B peky bpacoc, Bnajato-
mylo B MekcHKAaHCKHII 3alMB Ha 3HAUHTEJbHOM YAajeHHH OT 3aBoja.

OT(puabTpOBAHHYIO THAPOOKHCH MarHus pacTBOPSAIOT B COMSHOfM
kucaore, TlosyueHHBll pacTBOp XJOpHAa MarHus KOHLUEHTPHPYIOT
BBEITAPHBAHUEM, AJs1 TOTO YTOOBI HACTHUHO U30ABHTHCS OT 3aXBaUEHHBIX
H3 MOPCKOIl BoJb! coseli. Kanbuuit ocaxaaeTcs B BuJe HEPacTBOPHMOIO
cyabtaTa uau rumnca aobapjaeHHeM K pacTBOPY cynkdarta Marius, mnocnue
3TOTO PAcTBOP CHOBA (HJBTPYIOT, YTOOKI OTAEAHTHL THIC H APYTHE COJIH,



Py c. 10. [O6muii Bua MarHuiinepepaGaTbiBaiolleil YCTAHOBKH HA 3aBojie «IDTHA 1ay KeMHKJ KoMnawd», Ppunopr
(Texac). Ha nepeaneM naade BuAHbl 3aryctuteqn [loppa, B KoTopbie cmech MoOpcKasi Boja — H3BecTh nepe-
KAYHBAETCA C LeJbl0 YCKOPHTb BhINajeHHe B 0CAj0K XJOPHCTOrO MarHus,
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¥ 3aTeM KOHHEeHTPHpYyioT BuinapusanyueM. Korfga xonueurpanus xaopu-
Jla MarHust JocTuryer npumepHo 50%, a Temnepartypa pacTBopa NoJAHH-
Mercsi NpHOIM3HTeNbHO A0 170°, ero pacnbLIsSIIOT Ha NpEABApPHTENLHO
BhIcyLIeHHBI TBepAblii MgCl,. PacTBopuTe b MIHOBEHHO TpeBpallaeTcs
B Nap, a XJOPHA Maruus Mpu 3ToM ocaxlaeTcs. BLicyienHblil TBepAbli
0OCalloK 3aTeM IIOMELIaloT B 3JIeKTPOJHTHUYECKYIO KaMepy, Tle oH pa3na-
raeTcs 0 MeTATIHUECKOr0 MarHus U ra3oo0pasHoro xJaopa. Xjop mpe-
ofpazyercd B CONSIHYIO KHCAOTY, KOTOPYIO YCHEUHO UCNONAB3YIOT B 110-
CIelyIOHX IHKIax npoiecca. Merannnyeckuit Maruuii otyepnbiBaercs
H3 3/IEKTPOSUTHYECKOH Kamephl W QopMupyercs B Bule GOJBaHOK.
Copep:kaHue MeTasisia B HuX npesbimaer 99,8% (Shigley, 1951).

Ofmas nortpebHocte CIIJA B CHIpOM, NMEePBHUHOM MeTAJHYECKOM
Marnup y2Ke co BpeMeHH KOHlla BTOPOil MHPOBOH BOWHHBI YAOBIETBOP -
Jlack 3a cueT TMPOH3BOACTBA €ro U3 MOpPCKOH BoAnl. Bo Bpems BofiHbI
npasurennctBo CIUIA noctpouno pal 3aBoLOB, KOTOPble HCIOAb30BAIH
B KauecTBe Cbipbs 75 NPOH3BOJACTBA MarHus MarHesHT, JIOJOMHT,
OTKa4iBaeMble H3 CKBaxMHH Paccosbl H MOpcKylo BoAly. OlHaKo K KOHILY
BOHHBI HH OJMH M3 3THX 3aBOJ0OB He MOT BbIeprKaTh KOHKYPEeHIIHH
C TIPEANpPHSITHSIMH, H3BJEKAaOIMMH MarHuii M3 MOPCKOH BOAbI, H 3TO
HECMOTPSl Ha TO, UTO MEepPBHIM 3aBOJaM IPaBHTENLCTBO rapaHTHPOBAJO
NOMHBIA cOBIT MPOAYKILHH, TOIAd KaK NpeAnpHATHSA, paboTaBiliie Ha MOD-
CKOH BOJle, TAKHX TapaHTHil He HMEJH.

BriGop yuyacTka A1 NMOCTPOHKHM MarHHeBOTrO 3aBOjla OnpelensieTcs
He CTOJIb KeCTKMMH TpeOoBaHHSIMH, HEeMesJH 3aBojia, MOJYyYalollero
6Gpom H3 MOpCKOii Boibl. McKialouenne, 1papja, cocTaB/sier ToT cayuaii,
Korjaa u3BjeueHHs GpoMa H MarHHsi NMPOM3BOASTCS coBMecTHO. Tak,
B Ipouecce 3KCTPArHPOBAHWS MACHWs Temnepatypa MOPCKOH BOMALI
Heé MMEeeT Cepbe3HOro 3HaueHHsl, MeHee BayKeH H PacXof Chipbsf: Ha IPO-
u3BoJiIcTBO | ¢hyHTa 3neMeHTApHOrO MarHHs PACXOJAYeTCs BCETo JIALIb
5% Tex KoJIMYecTB MOPCKOIi BO/bI, KOTOPbIE HCNOMb3YIOTCS NPH IKCTPaK-
1K 6poma. CaMbiMi BaKHBIMH (DAaKTOpPAMH, AHKTYIOIHMH 1le/1ecoo6pas-
HOCTL BHIOOpa MecTa LJsi 3aBoja, ABJASOTCSH OGAM30CTL MCTOYHHKOB
JlelIeBOH H3BECTH, TOMJIMBA H 3JIEKTPO3HEpruH. DPPeKTHBHOCTL MPO-
lecca M3BNEUCHUSl MACHUA H3 MOpPCKOH BoAbl coctasaser 85—90%.
H xoTs coBpeMeHHbIe TEXHOJOTHYECKHE BO3MOMKHOCTH NO3BOJISIOT 3Ha-
4UTEIbHO TIOJIHEe 3KCTPArHpPOBaTh MarHui H3 MOPCKOH BOJABI, 3KOHO-
MHYECKH 3TO HEeBBIFOJHO, TaK KakK MOJACYHTAHO, YTO yBeJHYeHHe KO3(pu-
IHeHTa u3Baedernns Gosee 90% COMpPOBOMAAETCST PE3KHM BO3pacTaHHEM
KanutajJbHbIX 3aTPaTt Ha KarkAbiil NPOILEHT NPHPOCTa.

OnHo M3 JOCTOMHCTB, NPHCYIIHX paccMaTpHBaeMOMY Iponeccy,
COCTOMT B TOM, YTO HH3Kas CTOMMOCTb CHIPbH MOKeT OblTh ellle GoJee
VYMEHbLIEHd, €CJIH 9TH MaTtepHabl NoAaBaTh HENoCPeICTBEHHO B TeXHO-
JIOTHYECKYIO JIMHHIO NyTeM HX nepekadku. Takasi MexaHH3HPOBaHHas
nojlaua no3BoJisieT cAenaTh NPOH3BOACTBEHHBI Npolece B 3HAUHTENLHOMN
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P uc. 11. TlocaeoBaTebHOCTE OPOUECCA HA MATHMEBOM 3aBOAe KOMHAHHM
«Kaitsep ajaymMuHym 3sHj KeMuka» 6au3 Mocc-Jlenaunra (Kaandopuus).
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Mepe HeMpPEePHIBHLIM 1 YCTaHOBUTL NPHOOPHL ABTOMATHUECKOTO KOHTPOMSA.
Kpowme Toro, noJioKHTe/NbHas 0COOEHHOCTh 3aBOJa TAKOro THIIA COCTOMT
B upesBhiualinoM eiunoobpazun noTpebasieMOro MM CHIPbS.

Maenuesste coedurenus

Marnui B gopme MgO, Mg(OH), u MgCl; HaxoauT HPOKOe NpHMe-
HEHHE B CAMBIX Pa3iM4HBEIX 06aacTAX npombluiennoctd. Ero nenonnay-
10T KaK OTHEYIOPHBIH MarepHas Ajsi BHYTPEHHHX NOKPBITHH B INIABHJIb-
HbIX Teyax, Kak cuipbe Aasi HapMaueBTHYeCKOro NPOH3BOACTBA, B H30J5-
TOpax, [PH MPOH3BOJCTBE yI0OpPEHHH, HCKYCCTBEHHOIO eaKa U Gymarn
M MHOroro Apyroro. MHorume KoMIaHHH MHpPa NOJYYalOT COeJMHEeHMs!
MarHusi 3 MOPCKOH BOJbI, B YacTHOCTH 3TO XapaKkTepHO Mast AHIIHH
1 CHIA. BriepBbie NpoMbIIZIEHHOE H3BIeYeHHe MarHHeBbIX COeJHHEHHIl
M3 MODCKOH BOJBI NPOBOJMIOCE KAk MOGOUHEHl mpouece H3 0CTaTou-
HbIX PAaccOJIOB NpH TOJY4YeHHH MoBapeHHol coau (Seaton, 1931; Man-
ning 1936, 1938).

Cxema npolecca M3BJEUEHHS MarHHEBHIX COeJHHEHHH H3 MOPCKOI
BOABI H300paxena Ha puc. 11. Takyio TeXHOJIOTHYECKYIO CXeMY TpHMe-
HAIOT Ha CBOHUX NpeAnpusAtTHAX Komnanud «Kaiisep anymuHym 3HJ
KeMHKJ Kopmopeiimn» 6an3 Moce-Jlenaunra (Kanndgopuus). Mopckas
BOJa CMellIHBaeTcs C NPOKAaJeHHBIM JojqoMmuToM. [lpomcxoput ocamie-
HHEe THIPOOKHCH MarHusi, KOTOpas 3aTeM OTCTauBaeTcsi B GOJBIIHX
KOHIeHTPAUWOHHBIX eMKocTsxX. llocsie oTcTamBanusi rUAPOOKHCH Mar-
HHSl M3BJIEKAeTCs, NPOMbIBAETCH AN YAaJeHUs PAaCTBOPHMBIX TNpHMe-
cell 1 QUABTPYeTCS ¢ 1ENbI0 YMeHBIIHTh COJeprKaHHe BOJBI MPHMEPHO
z0 50%. Yactb nosyyenHoft TakuM 06pa3oM HAPOOKHCH MarHHs NOCTY-
naeT B MpOJAa<y B BHJE FOMOTeHH3HPOBAHHOTO 0cafKa Ha PHJILTPe, OopPM-
JIEHHOTO KakK OpuKeThl. JTa MPOAYKIIHA HCMOJL3VeTcs MpH [POU3BOJL-
crBe Oymard M MarheswaapHoil u3omsinud. Ocrabluasics Ha (HABTpe
YacTh OCAjKa 3aTeM BHOBL NpoKaiuBaeTcs A0 ofpasoBanusi pasimu-
HbIX copToB MgO, KoTopbie MOryT ObITh HCHOJb30BAHbI IIPH MOJTYUEHHH
HCKYCCTBEHHOrO LuejiKa, Pe3HHbl, H30JSIHOHHBIX TOKPBITHH, OrHe-
yrnopHbeix Kupnuyeii. Ha puc. 12 nokasau 3aBox kKomnauuu «Kaiizep»
No I1POH3BOACTBY MATHHEBBIX COEAHHEHHI.

B CIIA okoao 90% Bcero oGbema KaycTHYECKOi Ka/lbUHMHHUPOBaH-
HOH OKMCH Maredsi W okoso 50% orHeynopHoii Marsesus IOJyYawoT
U3 MOpCKOH Boxbl AWGO M3 PaAcCOOB, BHIKAUMBACMBIX M3 CKBaKHH.

3010mo u3 mopckod 600t

Ha pa3paGoTKy MeTOZOB H3BJIEYEHHsl 30J10Td H3 MOPCKOH BOJBI
NnoTpavyeHo Tak MHOrO CHJ H CPEJACTB, YTO B 3TOM OTHOIUEHHH € HUM
TPYAHO cpaBHMBATB Kakoil-nubo Jpyroii snement. [lo Bompocam, cBsi-



Pue, 12. 3aBog no u3Bjeuenuio Maruus us MODPCKOH BoJbI
Moce-Jlenanura (Kaandopuus) (cuumox ¢ camoJiera).

Komnanun «Kajfisep anymuHyM 3n1 KemMuka» Gan3
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3aHHBIM C 3KCTpaKIHeH 30/10Ta M3 MOPCKOH BOJBI, ObLIO BBIAAHO MHOIO
MaTeHToB, KAacawlUXcs KaK CAMHX METOJOB, Tak ¥ OOCOpyAOBaHHA
(Bardt, 1927; Baudin, 1916; Bauer, 1912; Cernik, 1926; Bitter,
1938; Stoces, 1925). B 1866 r. ogun u3 unenoB Ppannysckoit Aka-
JeMHH HayK OOGHApYHUJ TPHCYTCTBHE HUUTOXKHBIX KOJHYECTB 30J10Ta
B MOpckoit Boje. A mosiuee, B 1886 r., Obwo cooflueno, 4To CoO-
JepmaHue 3o0j0Ta B Bojax Jla-Mauma coctasisier o 65 me na | m
BOJBI.

B nauane storo cronerns Cpante AppeHHyc yKasas, YTo MpekHHe
ornpeflesieHHsl COAEpPIKAHHS 30/I0Ta B MOPCKOH BoJe ObLIM mpeyBesHue-
HBI, 1o Kpaiinei Mepe B 10 pas. Ho tem ne meHee pacuersl camoro Appe-
HHYCa MMOKa3alH, UTO MHUHUMAaAbHOE COJEpiKaHue 30J0Ta B MOPCKOl
BoJle He Humke 6 me wa | m. [lo stum pacueram, B MupoBoMm oOKeane
3aKJIIOYeHO TIpUMepHo 8 MJPA. m 30/10Ta. Takoro KojgHyecTBa 30/10Td
BIOJIHE JOCTATOYHO, YToObl CAe/1aTh KaxJIoro yeJoBeKa Ha 3eM/e MHJ-
JuonepoM. Ho, HecMOTpsI Ha MHOTOUHCJIEHHBIE MATEHTLI H TIPOEKTHI,
J0 CHX TIOp W3 MOPCKOM BOJBI HE MOAYUECHO elle HUKAKUX NPaKTHUYeCKH
OLLYTHMBIX KOJHYECTB 3TOTO MeTaslla.

B Konue nepsoii MHpOBOH BoiHBI OeCTAIIHI HEMEIKHI XHMHK,
aaypear HoGenesckoit npemun Aoktop @®pui Xabep yTeepzian, yTo
BOeHHBIH Joar ['epMaHMH MOXKHO OMJIATHTL 30JI0TOM, H3BJEYEHHBIM
U3 mMopf. CUMTas, UTO KOHUEHTpauus 3070Ta cocrapaser 5—I10 me
Ha | m Mopckoil Bogpl, Xabep YKOMILIEKTOBAl MHCCJEL0BATENbLCKOR
CYJHO COOTBETCTBYIOLNIMM NEPCOHANIOM H 00OpYyJOBaHHEM Ui H3YUEHHS
HauboJiee BBICOKHX COIepzkaHMil 3o/0Ta B okeaHax. OfHAKoO K CBoeMy
GosiplioMy oropuenuio, Xabep YCTaHOBHJI, 4YTO KOHIEHTPALHH 30J10Ta
peaxo npessiator 0,001 a2 na | m Boast (Haber, 1927). Camoe Bbico-
Koe coflep:kaHne 30/10Ta oTMeuaetcsi B KO:xHOH ATiaHTHKE M COCTaBJIs-
er 0,044 mz na 1 m. Jdaxke B 3anuBe Can-®Ppanuucko, Kyla BHajawT
PeKH, JpeHHpYIOLU[He 30J0TOHOCHBIE PafloHBI, KOHIEHTpALHsl 30/10Ta
HE HAMHOTO NPEBOCXOJHT CpejiHee coAepKante 3TOro 3JIEMeHTd B OTKPhI-
ToM OkeaHre. [locze 10 jet, nocpsimeHHbIX paGoTe Haj 3Toi npobieMoii,
Xabep mnpuies K 3aK/IIOUEHHIO, UTO H3BJIEUEHHE 30/J0Td H3 MOPCKOH
BOJIbI HEBEITOAHO. B HacToslee BpeMsi YCTAHOBJEHO, UTO [OJYYeHHbBIE
XabepoM 3HaueHHsi coOlepzKaHHil 30J0Ta B MOPCKOH BOJE SIBISIOTCS
HECKOJIBKO HeTOYHBIMH, TOCKOJIBKY OH He YYHTBIBaM, OUEBHAHO, NPHCYT-
CTBHA 30J10Ta B XHMHKANHUAX M B PEAKIMOHHBIX COCYAAX, KOTOPLIMHU
OH MONB30BaJCA BO BPEMsl AHANH3OB.

MeTopl SKCTPAKIINY 30/10Ta N3 MOPCKOH BOABI OCHOBAHLI Ha HCMOJb-
30BaAHHH CyJNb(MHIAHBIX YacTHI, KoTopule 00/afainT OOJNbIUHM CPOACT-
BOM K 30J10Ty. [lpH npoxoxaeHHH MOPCKOH BOABI Haj 3THMH dacTHIa-
MH 30/I0TO, KaK [0JIaraioT, NPUIHIAeT K [OBEpXHOCTH CyaAb(uIOB.
Kpome Toro, B kauecTBe maTepuasia A/isi H3BJ€UeHHS 30/10Ta H3 MOp-
CKOH BOJbI Npejiaraiach TaKKe PTYTb.
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HecMoTpst Ha MHOZKECTBO MNMOIBITOK 3KCTPArHpoBaTh 30J10TO H3 MOp-
CKOH BOJIbl, M3BECTEH BCEro JHIIb OAHH cJy4ad, Korja OB mojyue-
HBI CKOJIb-1100 OLLyTHMbIE KOJIHYECTBA 3TOr0 MeTanaa. B cBsi3u ¢ mupo-
KO pasBepHYTHIMH paGoTaMH Ha 3aBojie Mo H3pneuenuio Opoma B Cepep-
Hoit Kaposnnue «9Tua Jay KeMHK/J KOMIaHH» MPOBOJAHJA HCCAe0BaAHHE
BO3MOKHOCTEH IKCTPAKUMH APYTMX METan/Iop, BKAOuas 3ojioto. B pe-
3yJbTare nepepaboTku 15 m MopcKoi Boibl yAanoch H3Bieub 0,09 me
30/10Ta, CTOMMOCTH KOTOpOro coctasiser npumepno 0,0001 xoma.
Ha ceroaust 3T0 HHYTOKHOE KOJIMYECTBO COCTaBJsieT BCe TO 30J0TO,
KoTopoe Oplo H3BJeuYeHO u3 Mopckoil Boawl (Terry, 1964).

Hpyeue eewecmsa, ussiexaemole U3 MOPCKOL 6006l

[Tomumo 0ObIuHOH cosid, OpoMa, MATHHUS H €ro COefHHEHHH, U3 MOp-
CKOH BOJBI MHOTJA H3BJeKaeTcs PAL APYruX BelecTB. OHH, KaK paBu-
J10, SIBJASIIOTCS 1T000YHEIMH NPOJAYKTAaMH [PH MPOH3BOACTBE COJMH JHOO
HX [OJIYYAKOT yepe3 NPOMeKYTOUHOE NOCPeHUUEeCTBO HEKOTOPHIX pacTte-
HUI HaIH PH.

Buepsuie ftoff 6uu1 ofuapyxen B 3oie Bojopocseii B 1811 r, ¢ppan-
unysom bepuapom Kyprtya, Baafenbuem ¢a6pukd 10 IPOH3BOACTBY
ceJqUTPB. B NOMCKax NOAXOASAILETo Chipbs AJds IOJAYUYEHHS LIEJT0YH
OH PelnJI HCMoJIb30BaTh A5 3TOH LeaH Boftopocau. OQuuiast peakiHOH-
HbIE COCYZABl, B KOTOPHIX HaXOJAWJack ropsiyas KOHUEHTpHpoBaHHas
cepHasi KHCJIOTA, OH 00paTH/ BHUMAHHE Ha BLIIEJNEHHS HCHApeHHH
(uojieToBoro 1BeTa M3 304l BoJlopocied. [lapel KOHIEHCHPOBAIHUCDH
Ha cTeHKax Gosiee OXJaKAeHHOH YacTH cOCYJAa B BHIE TEMHLIX METalo-
nofo0HBIX KpuctamtoB (Armstrong, Miall, 1946). Coaepmxaune foja
B HEKOTOPBHIX BOAOPOCJSX, B 4acTHOCTH B Laminaria, oxasaloch pag-
HbIM npaMepHo 0,5% B mepecuere Ha BO3AYIIHO-CYXYIO OCHOBY. KoOH-
UeHTpalus ke iHofla B MOpPCKO#H Boje paBua npubausurennso 0,05 me/a,
i okoso 0,000005%. Taxum ofpasoM, B yKasaHHBIX BHAAaX BOJO-
pocneit mpoucxomut 100 000-xpaTHoe KOHUEHTPHPOBaAKKE jiofa B cpas-
HEeHHH C ero cofiepKaHHeM B MOPCKOH BOJE.

Bekope nocne orkpmris Kyprya Obllo yCTaHOB/IEHO 3HaueHHe
fiola ans mepuuunel. Havajgoch HMHTeHCHBHOe pa3sBHTHE NPOMBILI-
JeHHOCTH, IaaBHEM 0OpasoM B CeBepHoit AHMJIHH, 10 H3BJIEYEHHIO fio1a
13 MOpPCKHX Bojopocieii. B 1846 r. B ['nasro ¢yuKiuonupoBano GoJee
12 ¢abpuk, 3KcTparupylomHx HOA H3 MOpCcKHX Bogopocaeil. Oaxaxo
obHapyKeHHe fioJla B YMIHACKHX 3a1ezkax HHTPArToB NPHBENO K ynaj-
Ky A00blYH §i0Jla M3 MOPCKHX BOJAOPOCJHEI.

[IpuMepHO B TO Ke BpeMsi H3 MODPCKHX BOJOPOCHEH H3BIEKATHCh
3HAYUTENbHble KOMHYECTBA KAMHEBBIX H HaATpHeBbX coJeii. TexHomo-
FHs 3TOro npolecca, 1o cyulectsy, Guna ue paspaGorana. OGbiuno
NPOBOJHIIOCH 1IPOCTOE BhIeTaYHBaHHe BoJopocieil BOAOH H nocaenyio-
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uee BbIApHBaHHe INoOJyueHHOro pactBopa. [lpyroii BeceMa pacnpo-
CTPAHEHHBIH METOX NOJAYUeHHS coJiefl COCTOS B TOM, 4TO BOJLO-
pOCJIM CXKUraMuCh, a 307a BblUenayuBajace BoJoH. B pesyabrare
5THX TPUMHTHBHBIX TIPOLECCOB HOJA TOJyuYaichd B BHAE COeAuneHufi —
HOAMJ0B Kanus Jub0 HATPUS, KOTOpHE NPH CMeUIHBAHHH HX C CepHOH
KHCJIOTOH M JBYOKHCBIO Mapranina BOCCTAHABIAMBANNCh JO 3JieMEHTap-
HOro ioja.

B HcTOpHH HCnonb3oBaHHS BOJAOPOC]EH BLIASIOTCS TPH Pasiny-
HBIX TepHOZAa: a) NepBhHlil — KOrja BOAOPOCIH NMPUMEHSIHCh KaK Chlphbe
QST TIOJIyueHus Iueou, 6) BTOPOH — KOrjla HX HCIOJNB30BalH JIsi
U3BJIeUEHHsT Hofla M B) TpeTHH — Korja M3 BojJopocieil JoOeBanu
notam. OfHako KaIblH H3 NEepHOIOB 3aKaHyHBaJCs co3JaHueM GoJee
COBEPIUEHHBIX METOJIOB MOJYUEHUS 3THX MPOAYKTOB U3 Gosiee JEImeBoro
ChIPbs, 106bIBaEMOTO Ha cyie. B Hacrosinee BpeMs BOJAOPOC/IH HCIIONb3Y -
IOTCS KaK CHIPBE JIA DONYUeHMH HATPHEBOrO anbriHATA — QpraHuue-
CKOTO COEIWHEHHs, NPHMEHSIEMOrO B KauecTBe Ke1aTHHooOpasyioulero
H 3MYJbCHOOGPA3YIOUIEro areHToB NpH NPOH3BOJACTBE NPOAYKTOB NUTa-
nas. Kpynuele npeanpustus, nepepabathiBaiolue MOPCKHE BOAOPOCTH
B KayecTBe ChIpbsl JUIs NPOH3BOACTBA PAacCMaTPHBAEeMBIX XHMHYECKHX
coe/HHeHHIT, pasmellleHpl Ha nobepemxbe Oxuoil Kanudopuun. Bo MHO-
PHX 44CTsIX cBeTa, ocoGeHHO Ha BocToke, BOAOPOC/IH IIHPOKO HCIOJL3Y-
I0TCA KaK TPOAYKTHl MHTaHHSA. B HEKOTOPLIX NPHMOPCKHX CTpaHax
UX NPHUMEHSIOT B KauecTBe yAoOpeHHid.

Hobbia muneparbubix coeduHeHUli npu ONPECHEHUW MOPCKUX 600

B nocnenune roawl yrensercsa ocoboe BHUMaHue npotieme OrmpecHe-
HHS MODPCKHX BOA. Kax npaBusio, KOHIeHTpauus coneir B cOPOCHBIX
BOJlax B 3TOM cJyyae BO MHOrO pa3 TpeBLILAET COJep:KaHHe 3THX coei
B HCXOIHOIH MopcKoil BoAe. B xoje paboT no uspneueHno Mulepanbbix
COeIMHEHHI M3 TaKHX Pacco/oB MOJydyeHbl BecbMa OOHajeKHBaloulHe
pe3ysbTaTthl. ITO OTHOCHTCH K CHHIKEHHIO PACcXOJIOB 110 NePeKaunBaHHI0
BOJ, TMOCTynallMX Ha nepepabaTbiBalolil 3aBOJ C OTHOCHTEIBHO
BLICOKOH TempnepaTtypofi paccoja H IpHMEpHO B 4 pasa NOBRILIEHHOH
KOHIEHTpAaHeH.

Ecnn mporecc onpecHeHHsT MOPCKOil BOIbI OKazKeTcsl peHTalesb-
HBIM, TO KOJIHYECTBO MHHEpaJbHBIX COeIHHEHHI, KOTOpble MOXKHO ObLIO
OBl M3BJeKaTh M3 COPOCHBLIX BOA, BO MHOTO pa3 TPEBBICHT OKHJaeMble
notpeGuoctu. [lonycTuMm, Hanpumep, uTo B OJIHIKAHIIME HECKONBKO
JECATKOB JeT HaceleHHe NpHOpexHbIX obnacTefi JOCTHIHET IIPUMEPHO
100 man. wenoBex, KoTopuie GyAYT €XKErofno pacxofopats Ads Obito-
BBIX M MPOMBILVIEHHBIX 1eseit B cpegueM 1o 100 ThiC. rajjioHOB BOJALI
Ha Aymy HacejeHHsi. Takoil Temn notpe0aeHHsi B KOHEWHOM HTOre
MOZKeT JIOCTHUb BeJIHuuHEl npumepro 10* rapmonos, wian 10 Ky6. Mub,
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BOZHI B ToA. IIpu mocrynienun storo o6bemMa BoAbl H3 OKeaHa M s¢ipex-
THBHOCTH H3BJleueHusl InpecHoil BoAbl 25% uepe3 mepepaGaTbiBalolue
OIpecHHTeNbHbIE 3aBOAL OYAYT IPOXOAUTH 6,4 MIIPA. m XJ0pH/a HATPHS,
240 wmia. m maraus, 160 mma. m cepel, 800 teIC. m Gopa, 2 TRIC. m
amomuuns, 400 m wmapranuna, 560 m megu, 560 m ypana, 2 TeIC. m
MonuGnena, 40 m cepebpa u oxkomo 1 m 3onota. Byaem cuurars, uto
3KOHOMHUYECKH BHIFOAHO Jo6bBaTh juib 10% 3THX KOMMYecTB H 4TO
HacejleHHe, IS KOTOPOTO NPOBOJMJIOCH OMPECHEHHE MOPCKOH BOJHI,
crnocoGHO MOTPeOIATh 9TH MHHepajibHble KOMNoOHeHTH. Torjaa, oCHOBBI-
BasiCh HA CTATHCTHUECKHX JaHHBIX, MOMEIIeHHBIX B Tabi. 3, MOXKHO
c/lenath BBIBOJ, YTO TeMNbl H3BJIeUeHHs MonubieHa, Oopa u Gpoma

TaGauma 3

KoJdnuecTBa MHHEpPaJbHBIX KOMIOHEHTOB (B 711), KOTOPLIE MOXKHO
Obisi0 Obl M3BJEYL H3 COPOCHBIX PACCOJIOB KOHBEPCHOHHBIX 3aBOJOB
¢ npon3BopHTeabHOCTbI0 1013 ranionos mpecHoit BoAbl B roj

HT’;;’E}‘; .u;!c arcaeo_ CoBpeMeHHO@
l'ogosas Jennsa MpH obugeit notpeGaenne OTHomenne
AneMent NPOAYKUHA, ero uncaennocty B CHIA Ha Aymy  npoussojcTsa
m 108 uenoBeK, Has?l’:j’l:;{aﬂﬂ, K norpebaeHuo
m/eod
NaCl 64108 64 0,145 440
Marnuit 2,4-108 2,4 25.10~4 10 000
Cepa 1,6-108 1,6 0,033 50
Kannit 68-108 0,68 0,010 68
Gpom 1,2-108 0,012 4,7-104 25
Bop 0,8-106 0,008 5,5-10~% 15
Anomunuit 2000 2:10-5 0,013 0,001
Maprauen 400 4.10-¢ 0,0033 0,001
Menb 560 7.10-8 0,0067 0,001
Ypau 560 5-10-¢ 1,4-107* 0,04
Mounu6aen 2000 251078 8,3-1073 24
Cepe6ipo 40 6-10-7 3,0-10-° 0,02
Hukeas 400 4.10-¢ 0,001 0,004
3onoto 1 2.10-° 5,0-10-¢ 0,0004

Gy1yT COOTBETCTBOBATH MX MOTpeOJIEHHIO, B TO BPEMsl KaK IPOH3BOJ-
CTBO JAPYTHX MHHEpaNbHBIX COEAMHEHHIT OYyIeT 3HAYHTENLHO MPEBbI-
uaTh NOTpeGHOCTh B 3THX BellecTBax. PasymeeTcs, HeT HHUKaKoi
HeoOXOAMMOCTH B M3Bjeuennu Bcex cogeil. [lenecoobpasHo momyuate
JHMIIb Te COJH, KOTOphle MoJAb3YIoTcs cOblTOM. BO BCAKOM caydae
B CBfAI3H C TeEXHHUYECKHMH pr)IHOCTHMPl MaJioOBepOsATHO, yToOBI B HacTos-
miee BpEEMH [TPOBOJIUJIOCH l'IpOMb![lIJlEHHOE H3BJIEUCHHE KaKoro-jaubo
3JIeMEéHTa, KOHILEHTpAIMsl KOTOpPOro B MOPCKOH BOJAE HHiKe, yem Gopa.
3acny:kuBaioT BHUMAaHHs, ofHaKo, caepyiouue coobpamenus. Ecau
yAanocs Gbl M3BJAEYL U3 MOPCKOI BOABI YpaH H TOPHI, TO HCIO/NB30Ba-
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HHE 3THX 3JIEMEHTOB B peakTopax OpHJepHOrO THMA Jano Gbl TENJIOBYIO
9HEPTHIO, HEOOXOAHMYIO 1151 pabOThl KOHBEPCHOHHEIX 3aBOJIOB MO TPOH3-
BOJCTBY IIpecHOH BOJBI,

B Hacrosilee BpeMsi CKOHCTPYMPOBAHHI KPYIHLIE fJepHble peakTo-
phI, KOTOpble MOryiM Obl o6ecneuuTs TeIJIOBOH H 3JIeKTPHUYECKOI SHepTH-
el KoHBepcHOHHble onpecHHTesNbHbIe YcradHoBkH (Hammond, 1962).
[lopcyuTano, 4TO CTOMMOCTBH TIPOM3BOJACTBA ITIPECHOH BOJABI COCTABJSET
npumepHo 0,15 moma. 3a 1000 ranioHOB, YTO YCIENIHO BbAEpPKHBAeT
CpaBHEHHE CO CTOMMOCTBIO BOAbI, MOTPEGIAEMO B TOPOACKOM XO3siii-
CTBE WJIH JVIsl MDPHTAUHOHHBIX 1leJ1eil B HEeKOTOPLIX paiioHax. KpynHbii
3aBOJl C PEaKTOPHOH YCTaHOBKOH MOKeT IPOH3BOAHTL €KeJHEBHO
oxoso 10? rannoHoB npecHoil BOABI; 3TOr0 KOJIHYECTBA JOJIKHO XBAaTHTh
JJIsl YIAOBJIETBOPeHH s OBITOBEIX H XO35IHCTBEHHBIX HYZK], ropoja ¢ 4-MHJI-
JHOHHBIM HacejJeHHeM JHO0 JJIS OpOIIEHHS TO0CeBOB MJIOLLA/bIO
500 xB. Muab. TpyaHO OXKHIATH, OJHAKO, UTOGBI TAKHE 3aBOJIbl CTANH
B OnuiKailipe HecKONbKO AeCATKOB JIeT CePbe3HbIMH HCTOMHHKAMH
cHabxeHHs npecHoH Booi. HejocTatouHo aprymMeHTHpPOBaHHBIM SIBJIS-
eTcs TaKxke W npejnosoxeHue o GynyiieM NotpedaeHUH MHHEPalbHBIX
KOMIOHEHTOB MOPCKOH BOJBI H O XapakTepe H3MeHeHHs 1eH ¥ APYTHX
pacxoioB. MHBIMH cI0BaMH, CcTaTHCTHUeCKHe BBIKJAAKH, TOMEIIeH-
Hple B Taba. 3, NpeACTaBJAT JHIIL TEOPETHYECKYIO 1eHHOCTb.

3KOHOMHKA TMPOMU3BOACTBA MHHEPAJIOB H3 MOPCKOH BOJBI

IIpH H3y4eHHH SKOHOMHUYECKOH CTOPOHBI IIPOH3BOJACTBA MHHEDAOB
H3 MOPCKOH BOJbl HEJOCTATOYHO YYHTBHIBATH TOJNBKO CPeNCTBA, KOTOpbIE
3aTpauMBalOTCA Ha MOJyYeHHe KaKoro-To 3JIEMEHTpa HJIM BelecTBa;
HeoOXOAMMO Mpek]e BCero NPOBeCTH CpaBHEHHE MEeTOJOB H3BJeueHHs
3THX BElLIeCTB W3 Pa3/JUYHBIX HCTOUYHHKOB, IIPOaHaNH3HPOBaThL pacrpe-
Jle/leHde 3arpatT, TeMIlbl MoTpeGieHuss W MHOMKEeCTBO ApPYTHX (paKTOPOB,
[ToTeHUMaNbHAS IIEHHOCTh H3B/E€KAeMbIX W3 MOPCKOH BOJLI MHHEpasoB
Gbiia Onecrsime nokasana B BeicTymiennn MakMaxsunu n Baanapaa,
COTPYAHHKOB «ITHJ Jay KeMHK/ KOMIaHH», Ha 3aceflanun AMepuran-
ckoro xumuueckoro obuiectea (Mcllhenny, Ballard, 1963). B ux nokaa-
Jle OCHOBHOe BHHMaHHe Obl10 yJeneHo 00opyJA0BaHHI0 3KCTPAKIHOHHBIX
3aBojloB. Kak yKasblBalwT 3TH  aBTOpHl, IKCMAyaTalks KPYNHBIX
9KCTPAKIMOHHBIX MNpPEANPUATHI €BA3aHA ¢ TEXHHYECKHMM TpYAHOCTSI-
MH; T03TOMY OHHM cuHTaloT Oojee I1enecoo0pasHLIM peKoMeHJI0BaTh
¢abpuky, nepepabatbiBatoliyio okono 660 MApPA. TaJJOHOB BOABI B TOJ
(okosmo 1,2 MaIH. raaoHOB BOAb B MuHyTy). B Tabn. 4 npusoasitcs
CTATHCTHYECKHE JaHHBIE O TeX KOJHYeCTBaX MHHEPaJbHbIX NPOAYKTOB,
KOTOpBIE MOXKeT AaTh (pabpHKa B CONOCTABJIEHHH C MX 3anacaMH M TeM-
namu norpebnenus. B taba. 4 nepeuncneno 11 MHEepasoB, KOJAHYECTBO

5%
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KomuuecTso 1 CTOMMOCTD NPOAYKTOB, M3BAEKAEMbiX M3 MOPCKOW BOAL HA IKCTPAKUMOHHOR (adpnke,
nepepaGartusaromeid 660 vapa. rantonos Bogsl B rog (Mcllhenny, Ballard, 1963)

Tlogcyer samacos NpH TeMIOax

PR s S s O PR
103 m/z00 doaa./m B roj 108 myz0d K noTpedie-
il CILA BeCh MHD

Ned 76 300 10 763 000 26 100 2,9 1000 41000
Naris 45 705 31700 45 1,0 L1000 1000
Chayatea i 5923 53 314 000 680 5,3 11000 1000
Cepa 2 450 24 58 800 6 000 0,4 95 o 8
CaSO, 6 105 4 24 400 10 000 0,6 H. & b
KCl 2 062 31 64000 1 880 0.6 160 5000
Br ' 184 430 79 000 85 9.9 1000 1000
SrS0, 76 66 5 000 5 15 400 H. A
Bypa 13 44 5000 100 1,1 200 H L
HF 3,8 320 1 200 330 0,01 20 50
LiOH 3,4 1080 3240 H I i o N
Moz 0,14 2 200 306 1,3 0,11 o -
MoOy 0,041 3 200 132 15 3.10-3 150 100
Cenen 0,011 11 500 127 0,5 0,02 100 e
U50g 0,007 16 000 112 26 30 10 30
V.05 0,014 2 760 39 6,7 9-16-3 H. 1. H. .
BaSO, 0,24 160 38 820 2.10-2 80 H. L.
Cepetpo 0,0008 35 000 28 5,5 1-10-4 6 20
3on0T0 0,00002 1 000 000 20 H.A- H.1. H. I. It 1L
Qaogo 0,008 2 240 18 49 2.10~¢ H. . H. I
Gocdarts 022 70 15 6 100 3.10° 1000 11000
AJToMHE il 0,03 450 13 2 300 1.10-5 7 120
Iuuk 0,05 230 12 460 1102 35 30
Hukenb 0,006 1 580 10 180 3.10-5 3 40
Menb 0,008 620 5 1230 151070 30 35
TiO, 0,0047 540 3 570 1-10-% 40 110
ThO, 0,0002 11 000 2 0,1 2:10-3 -1-1000 H. L
Kaamuii 0,0004 3 600 1,6 b 8.10-° 6 40
Ass0s 0,0074 100 0,7 26 20 U 100 H. 1.
Ko6aner 0,0002 3 040 0,6 5 4.10-% 8 100
CypbMa 0,0006 650 0,4 13 5-10-% 8 100
MnO, 0,005 50 0,3 1 000 5.10°¢ H. L. 35

1) TIpoAyKTEl [epeuHcIeHbl B dopne coelHHeHni,

n ppyrie HopMsi. i
2) Jlonyckasi COBpeMeHHLI V]

3) H. 1. — HeT AOCTATOYHBIX JAaHHBIX 51 CTATHCTHYECKHX TIOACYETOB.

nocrynalwmix B npoaamy, JlaHHblE Ke O ﬂOT]’)EﬁJIGHHH BKJTIOYA10T

JOBeHD TEXHOMOMHH H3jeJnsi; --1000 ykaspBaer, uTo NPOAYKT H3BJEKAeTCA H3 MOPH.

€ vavird

[AIvyddHHW

[ayod HOMOdOW €M
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KOTOPHIX, TIos1ydaeMoe Ha (pabpuke, oreHnBaetcs Gosee yeM B | MTH. 10J1T.
Kpome Toro, Ha Tofi e (aGpuke AONOJHHTENLHO H3BJAEKAETCs elle
4 MHMHepaJbHBIX MPOAYKTA, ToJoBasi CTOMMOCTh KOTOPHIX IpeBbIlaer
100 THIC. AOMI.

MakUnxsnun ¥ Bannapi noAcuntand, 4TO CTOMMOCTh TOCTPOHKH
3aBofla, mnepepabaTbiBalOIEro KaxKAyl0 MHHYTY 1,2 MJIH. Ta/JIOHOB
MOpPCKOH BoAbl, coctasiasier okojo 100 man. goan. B ¢yHKuuH Beex
3aBOJIOB TAaKOro THIA BXOJMT: mepepaboTKa MOPCKOH BOJbI, BBHINOJIHE-
HHE OMpeJe/eHHOro KOMMJeKca (M3HYeCKHX MM XHMHUECKHX onepa-
Uil, CBA3AHHBIX C W3BJICUEHUEM NPOAYKTA, TNOJAYueHHE TNPOAYKTa
B TOJAHON /A NMPOAaKH opMe, cIHB 0TPaGoTaHHBEIX BOA (€3 BO3MOXKHO-
cTH pasbaBieHHss UMH moTpefisieMbix MopckHX BoA. CornacHo Mak-
Waxsuuun u Bannapay, dopmysa sKcmayaTaiMOHHbIX PacXoloB 3KCTpa-
LUHOHHOrO MPeANpPHSITHS BHIVIAIMT cjaefylomuM o6pasoMm:

JKciyataiHOHHbBE pacxoApl (B aonn.) 3a rofg = 1,083 (3atparthl
Ha SHePrHi0 | pacxoibl HAa MHHepaJbHoe cbipbe) - 0,1132 (MHBecTH-
LIHOHHBIE 3aTpaThl).

O6mas BajoBas CTOHMOCTb BCEX IIPOH3BOAHMBIX MaTepPHasIOB IPH
HHAHBHAYaJIbHOH T'0JOBOH CTOHMOCTH- NPOAYKIHH, He IpeBbllaloieH
5 MJIH, JIOJUI., cOCTaBJsieT 7 MJIH. J0J B ToJ. DTa CTOHMOCTL NPHMEpPHO
Ha 4,3 MJIH. JOJJI. MeHbIe CyMMbl HHBECTHIHOHHBLIX 3aTpaT. Tak Kak
TeXHOJIOrHYecKasl cxeMma, 10 KoTopoil paboTaer 3TOT 3aBOj, Ilpeny-
CMaTpHBaeT NepeKaulBanHe MOPCKOH BOALI Uepe3 ero sKCTPaKIHOHHbIE
VCTaHOBKH, TO NMOACYHTAHO, YTO SKOHOMHUECKH HepeHTa0eqbHO NMpPOH3-
BOJMTh KaKue-THO0 MHHEpAJbl WIH HX KOMOMHAIHH, el KOHUEHTpa-
M 3TOTO KOMIOHEHTa B MOPCKOH BOJe HHiKe, uYeM KOHIEeHTpa-
uus Gopa. Oanako HHOrJZAa yjAaercsi SKCTparupoBaTb 3TH MHHepaJhl
B Kauectse noOOYHBLIX MPOAYKTOB IIPH H3BJeYeHHH ADPYTHX, Oojee
pacnpocTpaHeHHBIX coefuHeHuii. IIpu 3ToM cieflyer yKasaTh, 4TO
JIOMOJIHUTEIbHbIE MPOH3BOACTBEHHLIE PACXOJbl MO H3BJEYEHHIO Joba-
BOUYHBLIX 3/IEMEHTOB, KaK NPaBHJO, YBEJIHYHBAIOT CTOMMOCTDL NOCJEAHHX.

HOBBIE TEXHOJIOITMYECKHE INPHEMbBI H3BJEYEHHSA
MHHEPAJIbHBIX KOMIIOHEHTOB H3 MOPs

YcnemHoe npHMeHeHHe HOHHOrO oOMeHa B TeXHOJOIHH IO3BOJIHJO
pa3paboraTh coBeplieHHO ocofble crnocolnl H3BJCYEHHA 3/IEMEHTOB
H3 MOPCKOH BOJABI. CYIIHOCTb 3THX crnocoGoB 3ak/aiodaeTcss B TOM, 4TO
B OJHHX CJyuasiX SKCTPaKLHMOHHBI arperar, cOCTOALIMHA H3 NMOPHCTOTO
KOHTeiiHepa, 3aloJIHeHHOro HOHHOOOMEHHOH CMOoJIOH, IPOTaCKHBAIOT
CKBO3b BOJY, B JPYIHX — BOJAa MOKET NPOXOJHTb Yepe3 KoHTefiHep
C MOHHOOOMEHHOH CMOJIOH, NMOCTABJEHHBIH HA AKOPb B TAKOM yuacTke
OKeaHa, Ije JeHCTBYIOT OKeaHCKHe TeueHus, Hanpumep BO PJopHicKOM
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npo/auBe. MOXKHO TakiKe HaHOCHTH IOKPBITHE U3 HOHHOOOMEHHOH CMO-
Jibl Ha OOIHBKY CYIOB, KOTOpble OYAYT 3aX0JUTh B HOPTH, I/le HMEIOT-
cs 3JIIOHPYIOLIHEe ycTaHOBKH, /MO0 OyKcHpPOBaTh KOHTeiiHep 3a ABHIKY-
IHMCSI B OKeaHe CYJIHOM.

Mopckne OpraHuaMbl CyLIECTBEHHO 3arps3HAIOT HOHHOOOMEHHbIe
CMOJIBl H KOHTeiHepHl, OAHAKO pa3paboTka Mep 3alIHTHl OT HX BPeJHOTO
BO3JefiCTBHA MpeicTaBasieT Goabline TpyAHocTH. Kpome Toro, BeceMa
CJIOKHOH Tpo0/IeMoii siBJsieTCsl CO3/laHHe HOHHOOOMEHHOH CMOJIbI, KOTO-
pasi XapakrepusoBasack Obl BEICOKOH H30HPaTe/IbHOCTBIO IO OTHOLIEHHIO
K HEKOTODHIM IIEHHBIM 3JeMeHTaM, HanpuMep ypauy uiau cepelpy.
[Ipu 3TOM ciieyer uMeTh B BHAY, YTO MOPCKasi BoJa OTVIHYAETCsI 3HAYH-
Te/bHBIM HM30BITKOM JAPYIMX HOHOB: HaTpusi, xjopa H T. A. OaHako
JIOCTHTHYTBIE B MOCHAeJHee BpeMsi yCHeXH B HM3YYeHHH CEJIeKTHBHbIX
CBOHCTB MOHHOOOMEHHBIX CMOJI BCEJISIIOT HaJexay, UYTo HX ylactes
HIMPOKO TPHMEHATH ViKe B OnukaiiineM Oynyiem.

Jast oxnamaeHus CHJOBBIX arperaToB 3J€KTPOCTAHIMH BO MHOTHX
caydasx MCHOJbL3YIOT MOPCKVIO BOAy, mnotpebsis ee B OrPOMHBIX
obbemax. B Ceseproii Kanudopunu nnanupyercs coopyxeHHe 31eKTpo-
craHuud MouHocteio 300 ThiC. k6m M CyTOUHOH NOTPeOHOCTHIO B Boje
0K0/J10 360 MJIH. ra/asoHOB. 3a Troj )Ke Yepe3 ee CHCTeMY OXJaxKICHHS
npoiilyT TakHe o0beMbl MOPCKOIl BOABI, B KOTOPHIX KOJHYeCTBa MarHus,
6poma, Gopa, amOMHHHS, MeIH, ypaHa M MoJHOJeHa OLEHHBAIOTCH
B 30 maH. Jomn. Kpome Toro, B Tex ke oObeMax BOJBI COAEPIKHTCSH
Ha 180 MJIH. o/, XJIOPHCTOTO HATPHsl, YTO COOTBETCTBYET MPHUMEPHO
rojosomy notpebnenuto coau CIHIA. IloMuMmo 3Toi anekTpocTaHIuY,
Ha KanudopHuiickom nobepexbe B HaCTOsiLilee BpeMsi CTPOUTCS elle
0Ko/10 JecsiTH. TakuM o0pasoM, IIMPOKOE HCIOAB30BaHMe JeIleBbiX
MeTOZIOB H30MpaTeJIbHOTO SKCTPaTHPOBAaHMS OLHOTO WJIH HECKOJbKHX
3/1EMEHTOB TO3BOJIUT peHTabe/bHO MOoJydYaTh 3HAYHTENbHBIE KOJHYECTB
MHHEDAIbHbIX KOMIIOHEHTOB M3 MOPCKOi BOJEI, pacXoAyeMOH Ha OXJa-
JKJIeHHe CHJIOBBIX arperatoB (CTOMMOCTh 3JIeKTPOIHEPTHH IIs Iepeka-
YHBAHHS MOPCKOIf BOJBI B IIPOM3BOACTBEHHOM Ipoliecce BXOJUT B O0LIHE
pacxoipi MO 3KCIJyaTauuy 3iaeKTpocTaniuuu). Kpome roro, oTHocH-
TeJNbHO BBICOKAs TeMiepaTypa BOJbL CrnocoOCTBYET HEKOTOPHIM 3KCT-
PaKUHOHHBIM TIpoleccaM; CJefyeT JHIIE HCKJIIUATL BO3SMOXKHOCTh
‘CMEILEHHs TOCTYNAalomux M oTpaboTaHHBIX BOZ.

Hasaedenue 63getueHHbIX BeI4ECME U3 MOPCKOLL 600bL

[ToMpMO pacTBOpeHHBIX BEIIECTB, B MOPCKOH BOJe 3aKJ/IOYeHE
rPaHAHO3HBIE KOJHYECTBAa BEIIeCTB, HAXOAALIMXCS BO B3BEHIEHHOM
cocrosiuiu. Oxoso 15% Maprasuma, NpHCYTCTBYIOLIETO B MOPCKOH BoJe,
Haxoauress B Qopme Tonuaiimux vactul, (Goldberg, Arrhenius, 1958).
HauGonbluas, noutn moAasasionlas 4acTk 30J10Ta MPHUCYTCTBYET B MOP-
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cKoil BoJle 6o B hopMe KOJIJIOMAANLHOH B3BecH, J100 B BHJAE YacTHI,
NPUJIHIILIEX K NOBEPXHOCTSM CYCTEH3HPOBAHHBIX [VIHHMCTBIX MHHEpa-
nos. [lpeoGnanaomme KosnuuecTBa KapOOHATOB M KpeMHE3eMa MOps
HaxoJAATCH B paKoBHHAX, CKejeTax JKHBOTHHIX H B paCTHTeNbHbIX
opraHu3Max, KHUBYIMX B MODPCKOH Bofe. MHOTHMH HccJelloBaTessiMH
YKa3blBAeTCS, YTO BechbMa ONIYTHMBIE KOJHUYECTBA TaKHX 3JeMeH-
TOB, KaK CBHHEIl M jKele30, NPHCYTCTBYKOT B MODCKOil Boje B Gopme
B3BemeHHeix wactur, (Chow, Patterson, 1962; Goldberg, 1954).

C 3KOHOMHUECKOH TOUKH 3peHHs Npouecc OT(HIBTPOBLIBAHHA

H3 MOpPCKOI BOJABI TAKHX OYE€Hb TOHKHUX YACTHIL, OUEBUIHO, ABJAETCH
ManopenTadenbHbM, OCOOEHHO ec/IH YUHTLIBATH PAcXo/ibl MO NepeKayH-
BaHHIO BOJLI uepe3 (UABTPYIOMME cHCTeMBl Hapsily ¢ 3aTpaTaMmu
Ha ocralbHble npoiecchl u3piaeyends. OfHaKo U3BJAeUeHe B3BeIIeHHBIX
BellecTB M3 OTpaloTaHHBIX BOJA 3/JIEKTPOCTPAHLHH, PAacroI0kKEeHHOMH
Ha nobepexbe, JHOO OT KAKOrO-TO HHOTO NpeAnpHATHSA, nepepabathbl-
BAMOIIErO OrPOMHEIE OOBEMBI BOJbBI, MOMKET OKa3aThCsl 3KOHOMHUECKH
BLITOAHBLIM. [VIaBHBIM NpensaTCTBHEM JJs1 ILIMPOKOrO pasBHTHA pac-
CMaTPHBAEMbIX METOAOB H3BJIEUEHHS SBJISeTCs 3arpsisHeHHe (PuiabTpoB
MOPCKHUMH OpPraHH3MaMH.
MHorye H3 B3BelIEHHBIX B MOPCKOIl BOJE YacTHIL HECYT 3JleKTPHUeCKHil
sapsaa. llostomy npumenenue ocoGoit MoAM(HKAIMH 3/e€KTpPOCTaTHYe-
CKOro mpolecca, JAeHCTBYIOIIErO B HEKOTOpPOH MPOTOYHOH CHCTeMe
U HHAN(PPEPEHTHOrO B OTHOINEHHH pACTBOPEHHBLIX HOHOB, IIO3BOJHUT
H3BJIeKaTh HEKOTOphIE M3 3THX KOJJIOH/OB.

Kouqenmpupoaauue JAEMEHIMOB MOPCKUMUL OpeaHUIMamu

CnocoBHOCTE MOPCKHX OPraHU3MOB HAKalJUBaTh HEKOTOphIE 3jie-
MEHTHI B CBOEM Tejie H3BecTHAa AaBHO. [IpHueM KOHLUEHTpaUHs TaKHX
3JIEMEHTOB B ONpPEAeNeHHbIX YacTsX OPraHu3MOB MHOTOKDPATHO MpPEBbi-
L1aeT coflep:KaHHe JAHHBIX 3JEMEHTOB B Mopckoii Boje. Hanpumep,
KOHIIEHTPAIHs BaHaAHd, 3aXBaTHIBAEMOrO CTYJEHHCTBLIM BEIIECTBOM
060/104HAKOB, B 280 THIC. pa3 mpeBHILAET €ro COAepaHne B MOPCKOMH
Bojie (Goldberg et al., 1951). Psx apyrix MOpCKHX OpraHu3MOB KOHIIEH=
TPHPYIOT Melb M IHHK MPUMEPHO B MH/VIMOH Pa3 OTHOCHTENBHO MOp-
CKOH BOJbl. B HEeKOTOPHIX uacTaX cKeaeta pulb oTMeuaeTcsi HaKOMJIeHHe
cBuHIIa B 20 MJIH. pa3 CcpaBHHTENbHO ¢ MOpcKoil Bojo#. B Tabn. 5
NPUBOJSTCS BeJUUUHBL KOHLIEHTpalHH psila 3/1eMeHTOB B MOPCKHX
OpraHu3Max.

Hecmotps na BeicOKHE ko3(puiinenT oforallleHusi BaHaAus, o0uiee
cojAepKanue ero jJaxe B 00OJOUHHMKAX Bce K€ BeCbMa HEBEJHKO —
okoiio 0,06%, uyrobBl paccMaTpHBaTB 3TH OpraHH3Mbl B KadecThe
BO3MOKHOI pyabl. Ocolylo BaKHOCTb NpEACTaBIsIeT 3HAHHE MEXAHH3-
Ma, ITOCPEACTBOM KOTOPOrO MOPCKHE OPraHu3MEl KOHUEHTPHPYIOT 3Je-
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Kospduumenrsr oforamenus, XapakTepusyiuiue cTeneHb HaKONJIeHHS
pa3JHYHBIX 3JEMEHTOB B MOPCKHX OpPraHHamax

Konuentpauus anementa

daeMeHT Kfé’{,"rd;’,jf;f;; Mopckoit oprannam Hetounnk
B MopcKoil pofie, B opranusme 1),
M2/Kke Me/Ke
Turan 0,001 40 40 000 Bogopocan Walford, 1958
Banaanit 0,002 560 280 000 OGonounnkn Goldberg et al., 1951
KoGanbr 0,0005 1 2 000 Bopopocan Walford, 1958
Hukenn 0,002 5 2 500 Bonopocan Walford, 1958
Monutaen 0,01 60 6 000 — Goldberg, 1957
JKenezo 0,01 1 000 100 000 Bonopocan Walford, 1958
Cauneiy 0,00003 700 20 000 000 Kocti pwib 2) Arrhenius et al., 1957
OnoBo 0,003 1 000 330 000 Koct pui6 Arrhenius et al., 1957
1lunk 0,01 10 000 1 000 DDD Koctn prib Arrhenius et al., 1957
Xpom 0,00005 2 40 000 Bonopocan Walford, 1958
CepeGpo 0,0003 7 21 000 — Goldberg, 1957
Py6uanii 0,12 150 1 000 Bonopocan Walford, 1958
JIuTHit 0,17 6 30 Bonopocan Walford, 1958
Crponunit 8,0 3000 400 Bogopocau Walford, 1958
Bapuii 0,03 100 3 300 Bojopocau Walford, 1958
Maprauen 0,002 120 60 000 Bonopocau Walford, 1958
Menp 0,003 3 000 1 000 000 Koetn pri6 Arrhenius et al., 1957
3010710 0,000004 0,0014 1400 — Goldberg, 1957
Tepmanuii 0,00007 0,5 7 600 - Goldberg, 1957
Hon 0,06 50 30 000 Bogopocan Walford, 1958

1) Copepxanne B CyXoM 30JIbHOM

oCTATKe OpraHuaMa.
*) Haxonsenne 3Toro saementa B KOCTAX PbIObl He 0053aTENBHO NPH €€ KH3HH.
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MeHThbl. [To3HaHHe 3THX NPOLECCOB NO3BOJHT HMHTHPOBAThL [PHPOAHBIE
SIBJIEHHST ¥ TIPHBECTH K CO3AaHui0 3(pdeKTHBHOrO MeToJa H3BJedYeHHs
MoJIe3HBIX KOMIIOHEHTOB M3 BechbMa pa30aBJieHHbIX pacTBOpoB. Bo3mox-
Hbl TaKe H Takue MeTo/lbl, KaK HCKYCCTBEHHOe pa3BeleHHe B Mope
MOAOOHEIX CBEPXKOHIEHTPHPYIOMIHX TOJI€3HEIE 9JIeMEeHTHl KHBOTHBIX
H pacTeHHH.

Onnako npoGneMbl MCKYCCTBEHHOTO PasBeieHHsi B MOpe puid wau
pacreHHil OCTAOTCs NMOKa Bece eule He permeHHbIMH. K ToMmy ke oueBuj-
HO, YTO 3TH MOpPCKHE OpTaHu3MBbl NPENCTaBJISIT 3HAuHTeNbHO O00Jb-
VIO UEHHOCTH KaK WCTOUHUKH MPOLYKTOB MUTAHUA, YeM KAK CBHIpbe
/15 TIONTYYeHHs] MHHEpaJIbHBIX KOMIIOHEHTOB; HCKJIIOYeHHe COCTaBJSIOT,
noKanyii, Takue 3/JeMeHThl, KakK 30JI0TO HJIH YPaH, KOHeYHO, IIpH
YCIOBHH, 4TO OYAYT MOpeofoJieHbl TeXHOJOrHYecKHe TPYAHOCTH HX
usBreuenus. Kpaiine MajoBeposTHO, UTOOB CIIOCOOBI SKCTPAripOBAHUA
Geuti Obl MPAKTHYECKH OCBOeHbl B Omumkaiimue Aecsatuaetus. OnHako
B OyJayieM, BO3MOXKHO, GYAYT HaiileHbl MOPCKHE OPraHu3Mbl, HaKalJH-
BawIllie B CBOEM Tejle HEeKOTOpHIe IeHHBIE 3JeMEHTbl JI0 NpPOMBILJIEH-
HbIX Koumuiui. Tak, ycraHoemeHo, uto cepe0po KOHIEHTPHPYeTCH
B peiGHbIX ocraTtkax (Arrhenius et al., 1957), a BogopocaH, Kak H3Be-
CTHO, CAYXKHJIH B MPOLLIOM ChIpbeM Ais NOJyYeHHs Kanus W Hoja.



I'JTABA 4
KOHTUHEHTAJIbHBIN WEJbD

Kontunentanphelii wensd — obnacte OKeaHcKoro JHa, pacnosa-
raoulascs MexAy CPeIHHM YpOBHeM OTJIHBA H Yy4acTKOM De3Koro
H3MEHEHHsI HaK/JOHA OKeaHCKOro JHd, OrPaHHuYHBAIONMM BHYTpPEHHHII
Kpail MaTepHKOBOIO CKJOHA. & BeJIMUEHHe KPYTH3HLI MOABOAHOIO
CKJIOHA TIPOMCXOAMT B cpejneM Ha rayOuue oxono 430 ¢ytos nmxe
coBpeMeHHOro ypoBHst Mopsi (Shepard, 1963). Iloaarator, uto B mpoiu-
JIOM 9Ta JIMHUS HaxoAusach Ha raybune okosao 600 ¢yro, mostomy
HeOKeaHoJorH HasbiBailorT oObluHO M300aTy 600 ¢yTOB BHEIIHMM Kpaem
KOHTHHEHTaAbHOro 1enbda. CpellHuil yKJIOH 30HLI weabGoB 3eMHOTO
mapa cocTaBjisieT MeHee OJHOH BOCBLMOH rpajyca, Wi 0KoJo 12 ¢yrtoB
Ha MHJIIO, CpDelHsis WIHpHHA — OKOJMO 42 MHJb, NPHYEM MHHMMAJb-
Haf — MeHblle | MuHJH, a MakcHMaJjibHas — npeBeimaer 750 MHJb
(Shepard, 1963). PacnpocTpaHeHHe KOHTHHEHTA/JbHBIX IIeIbMOB
Ha 3eMHOM Iuape MOKa3aHO Ha pHc. 13.

Mexy menbpoBLIM Kpaem H T1yGOKOBOAHON 001aCThlO OKeaHCKOTO
JIHAa pacrosaraeTcsi MaTePUKOBBIH ckJaoH. Ero mmpusa B cpejpnem
coctaBnsier npumepHo 10—20 muap, a Haxkaon — oxoso 4°. Hepeaku
CKJIOHEI, XapaKTepusyiouuecs KpyTusHoit B 25°, a unorja famxe B 45°
(Trumbull, 1958).

KoHTuHeHTa/bHBle WeabGbl MOXKHO paccMaTpHBaTh KaK MOABOJAHOE
NPOAOJIKeHHe OKPAaHHHBIX ofOJjacTeil mpujeraiolledl cyliH, HG0, Kak
NPaBHJIO, B HX TeOJOrHYeCKOM CTPOEHHH HeMmaso OOLIMX YepT cO CMexk-
HbIMH pernoHaMH KOHTHHeHTa. HecMoTpd Ha TO YTO KOHTHHEHTAJbHbIH
weabd OObYHO CUHTAeTcs MJOCKOH, JIMIIEHHOH NpHMeyaTelNbHBIX 0COo-
©enHocreil, paBHHHOH, B 3TOHl YacTH OKeaHa HePelKO BCTpeuaroTcs
KAHBOHBI, BMAAWHbI H MOABOJAHBEIE BO3BHILEHHOCTH. B mpeobpasoBanuu
HAKJIOHA W IJIyOHHBEI KOHTHHEHTAIbHOTO LIenb$a NPHHEMAIOT yuyacTHe
JNeJHUKH, pPexkH, KOpauioBble mocTpoiiku. B ofuux uyacrax olnactu
mwenbtha NPOUCXOAHT HHTEHCHBHOE HAKOIVIeHHEe OCaJKOB, B APYTHX —
X 3sposusi. Hurle B MHBIX oOsacTsx okeana He HaOmoflaeTcs CTOJb
PE3KHX H3MeHeHHI B IIOBEDXHOCTHOM CJIO€ OCaJKOB.

Briftensiior Ba THNA KOHTHHEHTAJBLHBIX IeJb(OB: LIHPOKHH, OTHO-
CHTEJIbHO MEJIKOBO/JHBIII H MOHOTOHHO POBHBIH, BCTpeualomuiica OJu3
YCTOHUUBRIX Geperor ofMIMPHBIX PaBHHH CYIIM, H Y3KHIl, KDyTO HaKJIO-
HEHHbIH, CO CJIOKHBIM pesibehoM, cBs3aHHHI ¢ Oeperami, BJOJb KOTO-
PHIX TIPOCTHpAIOTCS CKaafuaTble ropbl. KonTHHEeHTanbHbBIH wenbd nep-



P nc. 13. Kournnentanpibie wedbdsl MHpoBOro okeaHa (3ayepHesbl).
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BOIO THIA OKaiiMjsieT BocTrouHoe noGepexnbe CoeinHenHbXx [lrtartos,
BTOPOHl THN PasBUT BAOJbL 3aNnajHON OKPaHHBI aMepUKaHCKOro Mare-
pHKa.

Ocaaxu B npelenax obnmact menbda pacrnpeleseHsl HepaBHOMEp-
HO, De3 OTYeTIHBOW CBs3H C TrayOMHOH W ylaneHHocThio oT Oepera.
Onnako HekoTOpble 0000IIeHHsT Bee 2e BO3MOKHLI. Tak, necok 00buHO
pacrnpocTpaHeH B 30H€ OTKpbITOro Iedbda, Toria Kak B 3aKpbITHIX
3anuBaX M, BO BHYTPHKOHTHHEHTAJbHBIX MOPSIX Npeobgafalor I/IHHH-
cToie uabl. Bo BHewHHX 4acTsIX OTKPBLITEIX LIeJib()OB pacTpOCTPaHeHb!
Gonee TpybosepHHCTHIe OCalKH W BCKPBIBAIOTCS KOPEHHLIE I10POJbL.
B wMopckoit 3one ofumpnblXx naszkeil npeo6salalT necuaHele o0TyIo-
JKEHHS.

[Topoasl 3oubl weabha, Kak NpaBuIo, BechMa CXOXH C TOJILAMH,
PasBUTLIMH B CMexKHBIX obmacTsix cyu. 1lostomy MuHepa/ibHble 3aje-
JKH KOHTHHEHTAJILHOro I1enbha HMEoT MHOro ofllero ¢ MecTopoKie-
HHSIMH TEX K€ 1oJIe3HblX HCKONaeMBIX Ha MaTepHKe Kak 1o xapakrtepy
3aleraHus, Tak H 10 KauyecTBY CHIPbA. ITO MpeAnooxkeHHe, Ka3auioch,
NOATBEPJHJIO H3Y4YEeHHE MeCTOPOxJeHHH B o06aacTH MeKCHKaHCKOro
3anuBa H 3ajnexeil Mopckux miaouiajei 6au3 Kanudopuuiickoro noGe-
pexbst M Apyrux paiioHoB. OLHAaKO NOCKOJNBKY 3TH BLIBOJbI CA€JaHbI
Ha OCHOBAHHM CTATHCTHYECKHX JaHHBIX O 3amacax Hedru obmacreil
Mexcukanckoro sannBa 0 KanudopHiuu, oHd He MOTYT Oblth 060GLLEHbI
TIPUMEHHTEIbHO K MECTOPOKAEHHSM TBEpJbIX HOJE3HBIX HCKOMaeMblX.
HckoueHHsT coCTaB/ISIOT, MO-BUAMMOMY, JIHIIL MECTOPOXKIACHHS Cephl
B obnacti MeKCHKAHCKOro 3a/HBa, KOTOPLIE CBs3aHB C COJSHBIMH
KYToJ1aMH.

3AJIEXXH TIOBEPXHOCTHOTO CJI0S1 OCAJKOB
KOHTHHEHTAJIbBHOIO IIEJIb®A

3anexH PasTHYHBIX MHHEPAJIbHBIX KOMIOHEHTOB KOHTHHEHTAJbHBIX
meabpoB 3€MHOro 1apa sBAAIOTCA XapaKTepHbIME 00pasoBaHHsIMH
TOH cpelibl, B KOTOpOil OHM BeTpewalorcsi. K HuM npunamie:kaT Hako-
mieHust (ocopuTOB, TIAYKOHHTA H H3BECTKOBLIX DPAaKOBMH.

PaspaboTka 3anexeil U3BECTKOBBIX paKOBHH Belercsi B psie obja-
crefi. Taxk, B TeyeHHe MHOTHX JleT JOOLIBAIOTCH YCTPHUHLIE PaKOBHHBI
Gau3 joHOrO OKOHuaHus 3anuBa CaH-PPaHUHUCKO, KOTOpHIE HCIOJb-
3yl0TCH 3aTeM JJIfl [POH3BOJCTBA LEMEHTAa M H3BecTH. ¥ CTPHYHbIE
PaKoBHHEI, JparHpyeMuie «ITHI 1ay KeMHKJI KOMIAHH» cO JHa HeGOJIb-
woji 6yxTel ['anBecron, B MeKCHKaHCKOM 3alMBe, HCINOJb3YIOTCS JJISI
OCaXKIeHHsl MarHusi W3 MOPCKOit BoAbl. llogHsiThie Ha NOBEpXHOCTH
pakoBuHLI nNepenpapisiorcs Ha Oapmax Bo ®punopr (Texac), rie
HX MPOMBIBAIOT U CKJIAAHPYIOT B BHAE GONBIINX KOHYCO0OPa3HbIX Hachl-
nefi (puc. 14). 3arem 3TH PAKOBHHLI H3MEILUAIOTCH, NPOKAINBAIOTCS
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a0 obpasoBannss CaO u J006aBifiOTCA K MOPCKOH Boje B KauecTse
peareHTa, OCa)Jalolero MarHui.

Hakonsienusi pakoBuH BcTpeuatotesi O3 Geperos M ApPYrHX, BBIXO-
AAMNX K Tnobepexbio MeKCHKaHCKOTO 3aluBa CeBepoaMepHUKAHCKHX
IITATOB, & TakKixke BJOJAb mobepexbss Propuisl 10 Muica Pomano, Mor-
HOCTb paKylIeyHbIX HAcJ0eHHH JocTuraeT Mectamu Oosee 25 ¢yToB.
Onnako 06 HX TOPH30HTAJBHONH NMPOTAKEHHOCTH U3BECTHO OYEHb HEMHO-
ro; 10 MHEHHIO HEKOTODEIX HCCJIeloBaTeslell, OHAa BechMa BEJIHKA.
PaspaGoTka MecTopo:kJeHuH noJAoOHOro THHA NPOBOMNTCS KOMIAHHS-
Mu OonbiiiMHCTBA Y0AKHBIX mwTatos, Haunmnas ¢ 1940 r. oaum Jumb
KOMMaHuH ImTata Texac AOOBWIH U1l Pa3iHYHbIX NPOMBIILIEHHBIX
neseii Gojsee 45 MIAH. m pPaKkOBHH,

OcajixkM KOHTHHEHTANBHBIX IEMbHOB MHOrMX ob6jacreil, B 4acTHO-
CTH TPOIHMYECKHX M CYOTPOMHUYECKHX WIHPOT, COCTOSIT NMPEHMYIECTBEH-
HO M3 MenKHX 0OJIOMKOB KOPAJJIOB H pakoBHH. Takue H3BeCTKOBH-
cThle MeckH MOXHO MCNONb30BATh /sl MPOH3BOJACTBA H3BECTH MJIH

P uc. 14, Burpy3ka ycTpHUHBIX pakoBHH ¢ Oapxku. Jnsi noJyyeHHs Herame-
HOM H3BECTH PAKOBHHBI NPOMBIBAIOT H OGMKHIalOT; MOJYYEHHHH NMPOAYKT noj-
BEpraiT ralleHHi0 M HCNOoABb3YIOT /IS OCAaXKJAEHHS MarHusi M3 MOPCKOH BOASL
Paspa6orka 3anewxeil pakoBHH Bejetcsi B 3anuBax [anpecton W Mararopaa.
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mementa. OJHAKO HH3KAs CTOMMOCTh JOOBIYH IEMEHTHBIX MOPOJ
H HX IIHPOKas PAaclpoCTPAHEHHOCTh HA CYIIE MOTYT OKa3aTbe (PaKTO-
paMi, KOTOpblE OrpaHuuar paidoHbl AaNbHEHWHX MOHCKOB TakuX MAs-
JKEeBbIX JTHOO MOPCKHX IIECKOB YK€ H3BECTHHIMH 3a/IeKaMH.

B Bomax 6nu3 Kanudgopuuiickoro nobGepexbs NPoBOAsATCs cOOPLL
abanoHOBLIX PAKOBHH, KOTOpble [PHMEHSIOTCSI B KauecTBe JAeKOPaTHB-
HBIX MarepHajiOB M JUIsl H3TOTOBJEHHs Pa3JHYHLIX cyBeHHpPoB. OaHako
JoObua 3THX PAKOBHH CPABHHTEJBHO HeBeJMKa. B Tponuyeckux Jary-
HaX M 3aJHBax BEJETCS JIOB MAaTePHHCKHX JKEMUYKHHIL H MHBIX PaKo-
BHH, HCTOJb3YEMEIX B IOBEJHPHOM Jie1e M NPH H3TOTOBJIEHHH IYrOBHIL.
Bonbluasi yacTh pakoBuH co0upaeTcs BPYUHYIO KHTEISIMH THXOOKEaH-
CKHX OCTPOBOB, [JIsi KOTOPLIX 3TOT [IPOMBICEJI SIBJASIETCSI OCHOBHBIM
WCTOYHMKOM JoXoAa. KpoMe Toro, KemuyKHbie yCTPpHYHBIC PaKOBHMHBL
cofupaloTcsl TaKxkKe Ha KOHTHHeHTAaNbHBIX lIeJab(ax, IIaBHEM 00pasom
Slmonnn u cesepHOit ABcTpasud, Jau60 B JaryHax KOpasJIOBBIX
aTOo/ITIOB.

GOOCPOPHTBI

®ochopuThl BecbMa pacipocTpaHeHbl B MOBEPXHOCTHBIX 0OCaJKax
KOHTHHEHTaJIbHOTO mesibga psifia obnacreil semuoro mapa. Pocopur,
unu QocdatHas nopola, npefacrasiaseT coOOH OCHOBHOH NPOMBIILIEH-
HO BaKHBM MCTOUHHK docdopa — zneMenTa, Kpafine HeoOXOAHMOTO
AJISl OCYIIECTBJIEHHS KU3HEHHOIO IHKJIA BCEX JKUBBIX cyulecTB. JKHBOT-
HBIE OPTAHHM3MEI [1OJ1Yy4al0T 3TOT 3JEMEHT H3 PAcTeHHil, KOTOphle B CBOKD
oyepe/lb 3aHMCTBYIOT ero U3 rousbl. Ecii B MHTEHCHBHO 3KCIUIyaTUpye-
MYIO TMOUYBY MOCTOSIHHO HE BHOCHTH (hocop B BHAE NPHPOAHBIX HJIH
XUMHUYECKHX YA0oOpeHHi, TO YpoKaiiHOCTh TaKOil MOYBLI OYeHbL OBICTPO
CHH3HTCA.

[Tpumenenne dochaThpix coefuHeHHH B KauecTBe yAoOpeHHi ObLIO
HayvaTo eme 3a 200 Jet fo H. 3. C Tex mop H Jo cepeannsl X1X B. ocHOB-
HBEIM HCTOYHHKOM ChIpbs A5 (ocOpHBIX YAOOGPEHHH CAYKHIH KOCTH
JKABOTHHIX M PHIO, a Takxe ryano. B 1857 r. ObIO ycTaHOB/IEHO, UTO
npupoiure docdaThl MOKHO NPH NMOMOLIM KHCJIOTHOH 00paboTKu nepe-
BECTH B PaCTBOPHMBIE, JErKOAOCTYIIHEIE IS PacTeHH it GOPMBI i HCIIONB-
30BaTh 3areM Kak yjoGpenue. [lateio rogamu nosxe, B 1862 r., B Aur-
JIUH eKerofiHo npoussojunock yxe 200 Toic. m dochopHBIX yaoOpeHHui,
NoJyuyaeMblX TJIaBHBIM 00pa3oM B pesyJbTaTe pacTBOPeHHS B KHCJO-
Tax ¢ochaTHeIX nopoA. C 370ro BpeMeHH Jo0bya (POCGOPHTOB HEyK/IOH-
HO ypBeaWuuBanacb, W B 1963 r. B Mupe yike J00BIBaJOCH CBBIIIE
40 M. m docdaTioro CrIpbA.

60% pobbiBaembix B CILA ¢ochaThbix moOpoj HCmoAb3yercs s
NPOM3BOACTBA CEJILCKOXO3sHCTBEHHbIX yAoOpenuit. [Ipubausurtensho
25% wuzer Ha nmosyyenue sveMeHTapHOro (ochopa, Ha OCHOBE KOTOPOTO
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CO3/1aI0TCsI OpTaHMYECKHE ¥ HEOPraHHUYeCKHEe XUMHUECKHE COeJHHEeHHS.
Ocrasuiecst 15% 3KCNOPTUPYIOTCS FiaBHBIM oOpazoM B ApYrHe cTpa-
Hbl, TJle U3 HHX ONATb-TAKH NPOH3BOASTCS YAoOpeHus.

OcHopHas AoGuiua docdaTibix nopoy npuxoautes na CIIA, Mapok-
Ko, CoBerckuit Coio3, TYHHC M YeThipe oCTpoBa, HaxoAsuHecs B THxoM
¥ WMpauitckom oxkeanax. Mupoble 3anachl (GOCGOPHTOB OlLEHHBaIOTCS
npu6AH3HTeNIbHO B 50 MJApA. m, OJHAKO NPOCTPAHCTBEHHOE pasMelle-
HHE IX BecbMa HepaBHOMepHO: Gosee uem 98% oO6muUX 3amacoB cocpe-
JOTOYEHO Ha TEPPHTOPHH JHLIb BOCbMH rocylapcTs. I'laBHBEIMH noTpe-
OUTEIAMH 3TOTO JKH3HEHHO BasKHOI'O ChIpbs sIBASIOTCA Slnonus, Bennko-
oputanusi, PP’ u Apcrpanus, KoTopble H3-3a CJa0OCTH COGCTBEHHO!
ChIpbEBOH 6asbl BHIHYMKIEHBl HMIOPTHPOBATH OGOJBIIHE KOJIHUECTBA
(ocatos. B cuipoil, we oboramenunoit docedartnoll nopoxe cofepkanue
docoproro anruapupa (P,0;) cocrasnser 10—35%. boasmuncerso
JoOniBaeMEIX B Hactosimee ppeMsi pocdaTHHX TOPOA, KaK NpaBWio,
HeoGxofuMo oboramars. st 9TOro NMPHMEHSIOTCs PasjIHuHLIE METo-
Jbl — TpocTas TIPOMBIBKA, H3Menbuerne H ¢uoranus. PocharHoe
CBIpbE, NOCTyInalonee B npofaxky, coleps:kut P,O; B nuteppane 31—36% .

@ocopuThl MOPCKOTO npoucxoxienus obbiuHo coflepxar 20—30%
P,0;. Opunako nocie oforauienus NpoueHT ¢ocopHOro aHTHAPHAA
B HUX MoXKeT ObITh yBeJHueH npumepHo Jo 32. B ciyuae HaxomjaeHusl
MopcKuX (ocGopHTOB B NMpuOpeKHbIX BOJax psfla cTpaH MHpa 3HauH-
TeJILHO CHH3UTCS CTOHMOCTh JA0CTaBKH (ocOpHTOB B 3TH CTpPaHHI.
B nactosiiiee BpeMms docdatHas mopoja Mo YCAOBHAM JA00LMH ABISAET-
csl BecbMa HEJ0pOr'HM TOBAPOM H CTOMMOCTb OTIPYIKAeMOH HA pyJIHH-
Ke | KopoTKOH TOHuBL Chipoil dochaTHON NOPOALL COCTABASET NPUMEpPHO
6 monn. Oxmako B pe3y/bTare TPAHCIOPTHHIX PAacXOJOB leHa Takoi
(ochatrHoN NOPOAB ANsi MHOTHX obiacTeli Mupa NOUTH yJBanBaeTcs.

B cocraBe MOpPCKHX JOHHBIX 0OCaiKOB (pochOpHTHI HalJeHEl TOoKa
6anz Geperos Sinounu, IOxHOH AdpuKH, ApreHTHHBHI, BAOJB BOCTOU-
Horo notepexbs CIIA u Broab 3amafubix OeperoB aMepHKaHCKOIO
routHuenta. Ojnako Ha cerofust coctaB AOHHBIX OCaJKOB, 1O JaH-
HBIM JparupoBanusi, Aisi npuOpexHLIX paioHOB MOps GOJBIIMHCTBA
CTpaH H3BecTeH Kpaiine cjabo, M0ITOMY MOMKHO OXKHJaTh, UTO CO Bpe-
meHeM (ocopuTel GyAYT HaHAEHB BO MHOI'HX YacTAX 3E€MHOTO Liapa.
Takue OTKPHITHS H HX TPOMBIILTeHHas pa3paboTKa NPHBEAYT K OCBO-
GOMKICHHIO MHOI'MX CTDPAH OT HEOoOXOAMUMOCTH HMIOPTHPOBATE 3HAYU-
TeJqpHble KoauyecTBa (ocdatHbix nopon H ¢ocopHBIX yAoGpeHui.

Dochopumer mopckux ocadxos

B 1870 r. yuactHHKH 3Kcnemuuuu «Uemnenmxkep» oOHapyKUIH
(hoc(POPHTOBLIE KOHKDEIHH B HECKOJBKHX YYacTKax OKeaHCKOro
nua. [lpuBojumoe muuike onucanve GocopHTOBLIX KOHKpeuuii us
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paitoHa Oanku Arysesc, K 1ory or Mbica [oOpoit Haaemas, Obuto
noveiieno B «[lokmazax» sKcneamuuH «Yeanenmep» (Murray,
Renard, 1891). Ero B paBHOil Mepe MOKHO paccMaTpHBaTh KaK OIHCa-
nue dochopuron, uaiiienunx BOmMMan noGepemba IOwuoit Kanu-
thopHuu:

«Mx BepxHue wacTH yBeHUaHbi BLIMYKABIME HApOCTaMu, NMPOHH3AH-
HbIMH GoJiee MJIH MeHee IVIYOOKHMH OTBEpCTHSIMH. B ue/nom oun ob6aa-
JlaloT NPHXOTANBON opMoi, Huorfa chepuyecKuMK BbCTynami. Kou-
TYpPHl KOHKpELHil B OMHHX CJyYasx OKPYIVIbe, B IPYTHX — YIJIOBaThHIE.
HMx nopepxHocTb OOBLIKHOBEHHO HMeeT CTeKJOBaThiil BHJ, HEPELKO
OHa MOKpLITA TOHKOH TpsA3HO-Oypoil MJIEHKOH H3 OKHCJIOB Maprasila
M JKeJes3a. ITa OKHCHas IJIeHKa, MOKpPLIBAloas BCe YacTH KOHKpeLHH,
KaK NpPaBHJIO, MACKHPYeT ee HCTHHHYIO MHHEepaJolHUecKyio HpHPOAY
W arperaTHoe cTpoeHHe... KOHKpeUHH CJIOXKEHB KpelKHM TBepALIM
BeUIeCTBOM. A HUX OCHOBHast Macca, HeCMOTps Ha 3eMJTHCTBIH BHA,

llpe}lCT&BJTEHa yHJ'lOTHGHHbIM Ma'repﬂa.noM, TBep)lOCTb KOTOpOFO He
coaee 5».

[Tpoucxoscoerue ocghopumosbix KoOHKpeyuil

B Tpyaax skcnefuruu «Yeamenlzxep» oTMedasochk, uto oedoputo-
BhIE KOHKDEIHH MMeIoT HauOoJiblliee paclpocTpaHeHHEe B 30HE IIpH-
Ope:KHBIX OCaAKOB, Il BCJEACTBUE CTOJKHOBEHHS XONOAHBIX M TEIJIBIX
TeueHHH HaOmiofaercsi pe3kHH CKayoK Temmepatyp. B rtakux oGsac-
TAX B pesyJbrare ObICTPOro M3MeHeHHs TeMmilepaTyphl, KaK [paBuJIo,
rubHyT OOJbLINE MACChl MeJIarHUeCKHX, I1YOOKOBOAHBIX OPraHH3MOB,
YTO MPHBOIHT K HAKOILVIEHHIO HA JHE OKeaHa 3HAYHTEIbHLIX HAC/IOEHHH
pasmoxuBuIerocss gocdatHoro Marepuana. Maccoasi rubenb MOPCKHX
oprauusmoB HaOmloflaeTcsi Takxke M B 06JIACTSX CMELIeHHsT BOX Pasjinu-
HOW COJIGHOCTH, HAUpPUMEP HA CTBIKE MOJSPHBLIX H SKBATOPHANbHbBIX
teuenuit nubo 6Ju3 ycrTheB GOJIBLUIMX PEK, BHIHOCALIUX B OKeaH OrpoM-
nple oObeMbl npecHnix Box (Murray, Renard, 1891).

B oGnacTax, rae NpoOHCXOAHT PasjoxkeHHe OTrpPOMHBIX Macc ocdar-
HOTO MartepHana, CO3JaloTcs YC/AOBHs, ONaronpHATHLIE A% pactRope-
Hu QochaTHEIX coe/luHeHHH B Mopckoit Boge. OTciofila pacTBOpeHHble
¢ocdaTel MHTPHPYIOT B T€ YYacTKH OKeaHa, TAe npeobaalaeT OKHC/IM-
TeJbHasl CPela, B KOTOPOHl OHH OCaXKAAlTCs B KOJJIOHAHOH (opMe.
3aTeM B COOTBETCTBYIOLIHX YCJIOBHSX KOJJOMAbI KoaryJaupylor ¢ obpa-
30BaHHEM Ha MOPCKOM JiHe (pocOPHTOBLIX XKeJBAKOB. ¥ 2Ke chopMHPOBaB-
migecd  KOHKpeuuH npeicTaBasAioT co0oil ujealbHYI OCHOBY JiIf
JanpHeHINero HapallMBaHUA Ha Hel KOJJIOMJHBIX OCAaJlKOB, MOCKOJbKY
nocseHne o0JafaloT SJeKTPHYECKUM 3apsiloM, NOJ JAeHCTBHEM KOTO-
POro OHY M30MPATENLHO MPUTATHBAIOTCH K TBeP/AbIM aKTHBHBIM MOBEPX-
HocTsAM. TaK Kak B 9TOM npoliecce CyLlecTBEHHYIO POJIb HI'PAET 3J1EKTPO-

6—572



82 TJIABA 4

CTaTHYECKOe IIPHTAKEHHEe YacTHIl, TO POCT KOHKPELWH IPOHCXOAHT
10 Mepe TOro, Kak K HUM CTATHBAOTCA pocpaTHbe KONTOUIHBIE YaCTH-
Ibl; B TO K€ BpeMs 3ACKTPHUYECKHM HEHTpalbHBE KJIacTHUECKHE OCaJKH
MeXaHHYECKH BhIHOCATCS H3 o6acTell HaKONJIEHHsI KOHKpewuii.

CymecTByeT eme psji Teopuil, OOBACHSALIWNX GHOPMIPOBAHHE
thocopHTOBEIX KOHKpeluil B okeane; X o0630p jdaH B pabore lutua
¢ coastopamu (Dietz et al., 1942). Oxnako GoJABLIHHCTBO 3TUX 00BsACHE-
HHH npejcrasaser coGoil HeonpaBAannoe nepeneceHHe Teopuii 0bpaso-
Bauua Qocdarubix ocaakoB (popmannu Pochopusi IPUMEHHTENBHO
K COBPEMEHHEIM MOPCKHM YCJIOBHAM. BeposTHee Bcero, OJHO3HAUHOTO
oObsicHeHHs (QopMuHPOBaHHA (OCHOPHTOBBLIX KOHKpElUH NpocTo He
cyilectByeT. B nmpomeccax HX HaKOIJIeHHS [PHHHMaeT yuacTHe
psA (paKTOPOB, MO-PA3HOMY HPOABASIOMKXCA B ONpeJeNeHHbe TepuoALL
reojiorgdeckoro Bpemenu. Hanpumep, doctarel MOpckoH Boabl Haxo-
JAATCS B PaBHOBECHH C TBepAOH (asoif — docdaToM Kanblus, NpHCYT-
cTBylolleH nu00 B BHJAe B3BeCH B MOpPCKOH Boje, JHOO Ha OKEaHCKOM
JHe, 0 TeX MOp MOKa B pe3yJbTare BYJIKAHHYECKOH 3DYMIHH Ha AHE
OKeaHa He IPOH30HJIEeT BHE3AMHOTO BHIAGJEHHS Ta30B, CPEAH KOTOPHIX
MoxeT OblTh M (rop, uro npuseger K dukcaunu (ocdatoB B popme
HepacTBopuMoro coefunenusi (Mansfield, 1940). IloppepxkmuBas 3Ty
runoresy, Jutu, Omupu u llenapa (Dietz et al., 1942) nokasanu, uto
MopcKasi BoAa OObYHO HachllleHa TpuKanbuuiidochaTom. It aBTOPH
OTMeualoT TaK:Ke, UTO MHOLEH — Bpems QOpMUPOBAHUS TOAABJsOLe-
ro GonbmHHCTBA (POCHOPHTOBBIX KOHKPEIHH — OB TaKiKe BpeMeHeMm
HHTEHCHBHOH BY/JIKaHHUeCKOl akTHBHOCTH B pafione Kanndopuun.
Bojlee nosfuue uec/iefioBaHus TIOKA3bIBAIOT, YTO OCHOBHOH MeXaHH3M
obpasoBaHusl TaKuX (PochOPHTOBBIX HAKOIJIEHHH COCTOHT B 3aMeLIeHUH
Kajaplura (ocarami, NpUCYTCTBYIOUIHMH B MODCKOH BOJe B BechbMa
HH3KHX KOHUeHTpauusx (Ames, 1959).

B nocnesnux pafGortax COBeTCKHX HccaeloBaTejied npHBe/leHbl JaH-
HBIE, CBH/IETENLCTBYIONIKE O TOM, YTO PACTBOPUMOCTD (hocdaTa B MOPCKOH
BOJIE CYINECTBEHHO 3aBHCHT OT coflepzKaHusi B HeH yriekucyorel. Korga
BOCXOJSIIIHE TeUeHHsI BBIHOCAT HA NOBepPXHOCThb IyyOMHHYIO oforauien-
HyI10 (pocpopoM BOAY, TPOHCXOANT YMEHbIUIEHHE NTapLUHATbHOTO AABJEHH s
VIVIEKHCJIOTHL H BCJIE/ICTBHE 3TOTO BhINaJeHHe H3 pacTBopa (ochaTHbIX
coeftunennit (CMupuos, 1957).

Barasinel Kpym6eiina u Iappenca (Krumbein, Garrels, 1952) na
tdhopmupoBanue (GochOPUTOB OKEAHCKOTO JIHA pe3KO OTIHYalTCHs OT
GONBIINHCTBA BHICKA3aHHKIX N0 3THM BOMNpocaM Todyek 3peHus. CornmacHo
HX runorese, ocopHTe MOpsa 00pasyioTcs B OrpaHHYeHHBIX aHaspolb-
HBIX GacceliHax C OTHOCHTEILHO HU3KOH Benuuuuoit pH. DtH nonowxe-
HHsl HaXoAAT KOCBEHHOE IMOATBepXKAeHHE B ToM, 4uTo B (hocdopuTax,
BCTpeYarIIHXCsl Ha JHe okeaHa 6iu3 KanudopHuu, ypad NpHCyTCTByeT
TNPeHMYILECTBEHHO B UETHIPEXBAJEHTHOM COCTOSIHHH, TOrJa Kak B Mop-
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CKOil BOJIe 3TOT 3/IeMeHT HaxoJAuTcs B lectHBaneHTHOH opme (Altschu-
ler et al., 1958). Kak otmeuaer B cBoeit pabore I'appenc (Garrels, 1960),
yeThlpeXBaJeHTHBIH ypaH BechbMa HeyCTOHUMB B Cpelle C IOJIOKHTEb-
HBIMH 3HaueHusMu Eh. Oti BHIBOJIEI NOATBepKAAIOTCA TaKxke H paboToil
Tonabepra (Goldberg, 1963a), B K0oTOpOH NPUBOAMTCA ONMCAHKE KOAOH-
KH TpyHTa, NOAHATOro B 3anuBe Teyaurenek. IlpuMeuartesbHo, 4TO
NOAHATHIl TPYHT oKasancst MHHepanu3oBaH (GoCOPHTOBLIMH BHeJpe-
uusima (Goldberg, Parker, 1960). ABTopbl cunTaloT, YT0 MOpPCKas BOJA,
KOHTAKTHPOBaBLIAsl ¢ NMOAHSATOH KOJOHKOH ocaikos, Obuta pesko oGefl-
HEHa KHCJIOPOZOM M, HamnpoOTHB, COJepzKaja BHICOKHE KOHHEHTpauu#
tocdopa. Hemocratox Kucsopofia B BoAaX 3TOr0 paioHa MOpPS SBasieTcH
cie/IcTBHeM OKHCJIeHHS] TPOMaJiHbIX KOJIHYeCTB OpraHHYecKOro BEIecTBa
OCallkoB. ITO TOATBep:kAaercs HaGJIOJEHUAMH, COIVIACHO KOTOPBLIM
(ochopHThl BeTpeyaroTcs B 06/1aCTSX BOCXOAALIMX TeYEHHH M BBICOKOH
OpraHMYecKol npoAyKTHEHOCTH, 00yCAOBAKRBAONE] NOBBITICHHOE COflep-
JKaHHe OpraHHYeckoro BellecTBa B ocallkax. [IpuBellenHas rumoresa
BIIOJIHE COOTBETCTBYeT mpejcTaBieHnsM Meppesi, cuMTaBluero, uTo A
obpasoBanus (ochoputoB TpebyroTcsa GoabluHe KoJHYecTBa pasJaran-
merocsi OPraHHYeckoro BelllecTBa, oforamenHoro ¢ocgopom. Opranu-
YeCKHH MaTepHa/l BO3HHKaeT B pesysbTaTe rHOesid 3HAUMTENbHbBIX Macc
pe6 U APYTHX OpPraHM3MOB NPH Pe3KHX H3MEHEHHSX TeMIeparypbl HIH
COJIEHOCTH Mopckoit BoAwel (Murray, Renard, 1891). Onmako, cn0BHO
NPOTHBOPEYA STHM TEOPETHUeCKHM NpelACTaBleHUs M, HelaBHO oOHapy-
xKeHHble O3 noGepexbs Oxuolt Kanudoprnu na Ane okeana gocgo-
PUTOBLIE 3aM€XKH HAXOJATCH B PE3KO OKHCMTENBHOH cpee.

Oxearckue ghocghopumoseie 3aresncu 6aus Karugopruiickoeo nobepexcos

IMToapobroe onucanue ¢GocOPHTOB, MOAHSATHIX € OKEAHCKOTo JAHA
okosno noGepexbss Kamudopuuu, npuBOAHTCH B psifie NyGAHKauui
(Chesterman, 1952; Dietz et al., 1942; Emery, 1960; Emery, Dietz,
1950; Emery, Shepard, 1945; Hanna, 1952). Kanudopuuiickue coc-
(OpPHUTH BCTpeualoTcs B BWJAE KOHKDEIMiH camoil pasnnunoi (opMbl —
OT YIUIONIEHHBIX IJIACTHHOBUAHLIX o0pasoBaHHil JO Macc, MMEIOLIHX
HenpaBH/bHbIe ouepTaHusi. Ha puc. 15 moKasaHO HECKOJbKO KOHKpe-
UMi, NOAHATHIX co JAHa oOKeana B paiione HOxkuo-Kanudopnuiickoro
nobepeKbs.

Konkpeuuy sroro paiiona npefcrabisior cofofl Kpenkue, MNIOTHBIE
(yaenbHblit Bec 2,62) 0o6pa3oBaHHsi yMEpEeHHOH TBEPJAOCTH (OKOJO 5 10
wkane Mocca). [loBepXHOCTh KOHKpPeNHi TajiKkasi, CTeK10BaTas, HeBhl-
BeTpesas (TO ecTh MNO3BOJSAIONIASI CUMTATh, YTO HX oOpasoBaHHE IIpO-
HCXOAHJIO in situ), cHapyKH 0OBIYHO NMOKPHITAas TOHKOH IJIEHKOH OKHCH
maprauna. Mx user mensercs ot cBetno-Gyporo Jlo uepuoro. Konkpe-
UHH B Npejieslax OJAHOrO paioHa XapaKTepH3yloTcsl OOLIHOCTBIO uepT.

ﬁt



Jatimer

P uc. 15. dochopuToBble KOHKpENHH, NOAHATEE €O JHAa OKeaHa GaH3 GaHKH
®oprumaiian (e 40 Munsx ua sanaz or Caun-Juero, Kanupopuus)., Konkpeuns,
MOKasaHHAS B BepXHell yacTH pHCYHKA, BecHT 128 ke B NpaKTHYECKH He COJEpPIKHT
TePPHTeHHOr0 MartepHasia M BrjaloueHHit HedocartHoro cocrasa., Buusy ta xe
KOHKpenus, cHaTas cnepeid u cOOKY; OTUET/IHBO BHAHA HENpaBHJAbHAA dopma
KOHKpelHil, HepejKo HMeOUHX psaj CKBO3HLIX OTBEpPCTHIl.
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P u c. 16. Mukpodortorpadus manda docoputosoit kKoukpemnn (banka dopri-
maitn). OT4ETNIHBO BHAHA OOMHTOBAH CTPYKTYPa (MATHKPATHOE YBeMHUEHHE).

Kax npaBusio, OHE OJHOTO LBETd, a N0 pasmepaM OHH JHOC He NpeBbl-
IAIOT OOJMHTH, JIHGO BCTpeualoTcss B BHAE KpYNHBIX 00j0MKOB Gonee
1 anpa auamerpom. Camas kpynuas cgocopuTOoBasi KOHKpeus, MNoj-
HfATasi Aparoil ¢ okeanckoro jna 6au3 Kanugopuuiickoro nobepexns,
uMeeT pasmepst 24 < 20 X 8 moitvmo. Opuako Ha gortorpadusix okean-
CKOTO JHA HEpPeAKo MOKHO BHIETh M 0ojee KpyrnHble oOpa3oBaHuA.
Cpenuuit AnaMeTp BceX H3BJIeUYeHHBIX B pafione Kanndopuun xonkpenni
COCTABJSIET 0KOJO 2 M10HMOB. Bec deThlpex KpymHeHIIHX H3 NOJAHATBHIX
Ha TIOBEPXHOCTL KOHKpeuuit Meusics ot 77 Jo 160 ¢yntoB (Dietz
et al., 1942).

CTpyKTypa pasHbIX KOHKPEIHH CYIlecTBeHHO HeOJIHHAKOBA B Pa3/iny-
Hblx oOpasnax; Gojiee TOro, OHA4 HEOLHHAKOBA Jaxe B KOHKPEIUAX,
B3SITHIX M3 OJIHOTO KOBIIA MOCJe AparupoBaHusi. Ha HeKOTOpHIX CTaH-
LHAX yAaBajoch MOAHMMATb OAHOPOAHBIE KyCcKOBaThle hocopuTh,' mou-
TH HaLeJIO CJIOKeHHBElIe MacCHBHBIM KojstoanoM u (pankonurtoMm, 0es
NOCTOPOHHKUX BKMouennii. OHako nojasisioliee GONbIIHHCTBO KOHKpe-
1K ABNAIOTCS CJAOHCTLIME, HHOTAA KOHTJIOMEpATOBHIMI 00pasoBanusiMil.
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ATy CJIOU He KOHUEHTPHYHBI H OTIHYAK0TCHA HEPaBHJIbHOCTbIO KOHTYPOB,
a HX TOJLIMHA MeHsSeTCs OT HEeCKOJIbKHX MHJJIHMETPOB J0 HECKOJBKHX
caHTHMeTpoB. [loMuMo cnoucrocTy, noutH BCe 3TH (ocOPHTH HMEIOT
oosuTonofobHoe crpoenre. OfHaKoO B paccMaTpHBaeMblx (PocdOpHTOBBIX
KOHKpPELHSIX OOJMHTHI BCTPEUAIOTCS 3HAUHTENBHO pexe, ueM B bocdopu-
Tax nepmckoii dopmanun Pocopus, rje oHM MOYTH HALENO CAAraioT
docarhnele nopoxsl. Ha puc. 16 mnokasadg yuactox docdoputoBoil
KOHKpEIIMH OOJIHTOBOH CTPYKTYDPBhl H3 3anexH Oanku Poprumaiii.

Xumudeckutl w MuHeparozudeckuil cocmas

Peaynbratsl nerporpaduueckoro H3yueHus ULTH(OB, AOMOIHEHHbBIE
JaHHBIME XMMHUECKOro, PeHTTeHOCTPYKTYpPHOro M JudxpepeHnuanbHOroO
TePMHUYECKOro aHANU30B, NOKA3LBAIOT, YTO KaiaojaH, npeacTaBaeHHbIH
M30TPONHBIM KapOGOHATHBIM (PTOPANAaTHTOM, SBJSETCH OCHOBHEIM (oc-
(haTcofiepKaliuM MHHEPANOM, MPUCYTCTBYIOIIMM B (ocdOpUTOBLIX KOH-
kpeuusix. C KanjmodaHoM accomHHpyeT ayM30TPONHLIH MUHepan —
(hpaHKOJIHT, TaK:Ke HMeHyeMblli KapOoHaTHBIM (hropanartHToM. PpanKo-
JIUT MPHCYTCTBYeT B BHJe o0pa3oBaHHil, 3aMelaloNKX OpraHHyYecKHe
OCTATKH M JpyrHe H3BecTKOBble OOMOMKH, M3HAYalbHO 3axXBauyeHHbIe
Bo JBpemsi popMHPOBAHHS KOHKpEUHH (Dletz et al., 1942).

B Tabn. 6 NpHBEAEHbl XHMHYECKHE aHaTH3bI 6 06pa3uoa bocdopu-
TOBBIX KOHKpPenui, MOAHATEIX C OKeaHCKoro JAHa B pailone Kamudop-
Huiickoro Gopaepaenja. Bee KOHKpelyH, 3a HCKJIIOYeHHeM olHoTo o6pas-
I[a, MMEIOT MOPA3HTENIBHO OJHOPOAHENA cocTaB. BHICOKOe coiepixanue
HepacTBOPHMOro ocTaTtka B obpasue, B3sitoM 6au3 Ganku Poprumaii,
CBA3aHO C HAJMYHEM B HeM BKJIIOYEHHi CHJIHKATHHIX mopol. Takue
BKJIIOYEHHS 4acTo BeTpedaioTcst B (ocopurax storo paiiona. PasHocTs
mexxkny 100% u cymmoii npeacraBnena, no-BHAHMOMY, Bojoil, MgO
u pactBopumoit SiO,. Kak nokaswiBaer Tabu. 7, cocraB (ocopHTOBBIX
KOHKPeIHi BMOJIHe YCMEeIUHO BHIAEPKHBAeT CpPaBHEHHe C XHMHUYECKHM
COCTABOM TNpOMblIEnHO paspabaTbiBaeMbIX (OC(ATHHIX MOPOA.

Cogepikanne HepacTBOPHMOrO OCTaTKa, IOJYYaeMOro TpH Kurisde-
HHHM OTHOCHTE/IbHO ORHOPOARBIX GochOPHTOBLIX KOHKPEIN#, B CONSTHON
KHc/I0Te MeHsietest oT 6 o 30%, coctap/isia Anst GOMbLIHHCTBA ONPoGo-
BaHHBIX 00pasuoB B cpelneM okoao 17%. Hepacrropumbiil ocraTtox
HEKOTOPBIX KOHKpelHMil mpejcTaB/ieH HPEHMylLLEC—TBEHHO KJIACTHUECKHMH
3epHaMH II0JIEBbIX IIMATOB, KBapla, ¢eppoMarHe3dalbHbIX MHHEpANOB
1 obiomkamu nopoli. I'MlayKOHHT JIOBOJIBHO 4YacTo BCTpeYaercs B CTs-
XKeHusix GocopHTOB B BHAE OKPYIJLIX 3epeH JHOO BLIIONHSIET PakKo-
BuHBL opamunndep.

HepacrBopumeie octaTkn MHOTHX (DOCOPHTOBBIX KOHKPEUHH comep-
xat amopdublii KpemHeseM, yraucThil Matepuan, KPeMHHCTLIE OPraHu-
YecKHe OCTaTKH — JHATOMOBBIE, paJHoJisipun U criukynabl rybok. Cre-



Tabauna 6

Xumuueckuii cocrae dochopurtoseix Konkpeunit Kaaudopuuiickoro Gopaepaenna 1y
(Dietz et al., 1942)

Veorpaduveckoe Mecrononpxenne

KoMrioHeHThI GaHKH Hapy K-

QAN HI9HIUVIHIHHIHOY

o t " 6

(anf:il:aiﬁn CaH?al:\?\%l:mKa F"(ca,qﬂo[;((:fo HMXM‘;;;TW Tépra;:?f\?ai'm I}lrgg’gﬁ

Ca0 47,35 45,43 45,52 46,58 37,19 47,41
R2032) 0,43 0,30 2,03 0,70 3,93 1,40
P05 29,56 29,19 28,96 29,09 22,43 29,66
CO, 3,91 4,01 4,30 4,54 4,63 4,87
F 3.31 8,12 3,07 3,15 2,47 3,36
Opranuyeckoe BellecTBO 0,10 1,90 2.95 0,44 0,35 1,50
Hepacrsopumuiii 8 HCl ocratok 2,59 3,57 4,45 3,57 20,99 2,12
Cymua 87,25 87,52 90,58 88,07 91,99 a0,32

) Coctas B Becosrix % . OcTaBuinecs: YacTH npeicTaBJienbl TIABHLIM o6pasoM MgCOy, HyO u pacreopumoft SiO,.
%) R o3uauaer Mertamabl. :



Tabmuna 7

Xumuueckuit cocras (GocdopuToB PasJHUHBIX paioHOB 3eMHOro mwapa, B BecoBblX %5

Mopckoe gHO Cyma
ch;pd}':;fﬂu;i) A]&?,Q‘,ii?“z) CUIA1Y CmAT) CCCPY)  giopacaos) Tynucd)  Mapokko #)

Ca0O 47,4 37,3 48,0 36,4 27,9 50,0 44,3 51,6
R,0; 0,43 9,4 1.2 12,7 3,5 — — —
P505 29,6 22,7 32,3 31,2 17,9 37,9 299 32,1
CO, 3,9 a5l 3,1 2.2 3,7 3,9 58 5,5

F 3,3 — 0,5 2,0 2,0 0,7 3,6 4,2
OprannuecKkoe BELECTBO 0,1 — — 6,2 3.2 —- - —
Cymma 84,73 76,5 85,1 90,7 58,2 92,5 83,6 93,4

1) Emery, 1960.
%) Murray, Renard, 1891.
3) Caro, Hill, 1958.

¥ vavird
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AyeT OTMETHTh, YTO COCTaB HEPACTBOPHMBIX OCTaTKOB (OCHOPHTOBHIX
KOHKpeluii B oOmeM OJH30K K HEPacTBOPHMBLIM OCTaTKaM pBIXJIBIX
MeCKOB, ACCOIMUPYIOIMX ¢ 3THMH KoHKpenusamu (Emery, Dietz, 1950).

B ¢ochopHTOBLIX KOHKpELNHAX BCTpeuaercss Hemano (opamuuudep
NPEeHMYyILIECTBEHHO MHOLEHOBOTO BPEMEHH, OJHAKO M3BECTHBI TaKiKe
¥ KOHKpEIMH € BRJIOUEHHSMH UeTBePTHUHBIX (opamuHHudep. Smepu
u Jdury (1950) ykasblBaroT TaKxe Ha BO3MOXKHOCTL (POPMHPOBaHHS
tocopHTOBEIX KOHKPEIHH H B HacTosllee BpeMs.

Pacnpocmparnenue

TpyAHO YCTAHOBHTb CKOJIbKO-HHOVAb OTUETIMBYIO CBSI3b MekKAY
pacnpoctpanerueM (pocOpHTOBLIX KOHKPEIHH 1 0COOEHHOCTSIMH Pelbe-
¢a oxeanckoro AHa 6iu3 Kanudopnuiickoro nobepexnsi. Pochoputsl
BCTPEYAIOTCH HA BEPUIMHAX H CKJIOHAX OaHOK, KPYTBIX OTKOCAX, ABJIAIO-
IHXCs NOBepXHOCTAMH cOpPOCOB, CT@HKAax MOJBOJAHLIX KaHBOHOB M Ha
yuacTKe pe3KOro MOTPY:KeHHsI KOHTHHeHTanbHOoro ienabha. Onmnako
cIefyeT 3aMeTHTb, YTO BCe 3TO YYAaCTKH CYIIECTBEHHO oOC/1a0/eHHON
cenumentanuu (Dietz et al., 1942), rae ¢ ocoGofi OTUETIHBOCTRIO MPO-
ABNAIOTCS OKEAHCKHE JOHHLIC TeueHHsA. BiusHHe TeueHHH COCTOMT
npeJie BCero B TOM, UTO OHH NPEMSATCTBYIOT MOCTOSTHHOMY HAKOIIEHHIO
ocagkoB (Shepard, 1941). B mnomoGHBIX YyCHOBHAX, BCTPEUalOUIMXCS
OKOJI0 TIPHOPEKHBIX OTMesell, 6aHOK, BAOJb KPYTHIX CKJIOHOB H HEKOTO-
PBIX MOABOAHBIX BO3BBIILIEHHOCTEH, MPOHCXOAUT MeJJeHHOe HaKOoIJIeHHe
JIEKTPHYECKH 3apsizKeHHBIX (ocdaTHBIX KOJJIOHAATBHBIX YACTHIL, TIPH-
yeM KJ/acTHyeckas CEeJHMEHTAlHs He MPensTCTByeT 3TOMY Mpoleccy.
Ha puc. 17 nokasano pacnosoxkense crauuuit B paiione HOxkno-Kamnu-
(opuuiickoro nobepexbs, e MPOBOAHJIOCH JparupoBamye (hochopUTOB;
Ha KapTe BblJeJeHbl YIaCTKH OKeaHCKOro JHa, B KOTOPLIX, Kak moJara-
10T, JOJZKHBEI OBITb BCTpeUeHbl BBICOKHEe KoHueHTpauuu ¢ocdaros.

M xoTs1 HeNB3st OTPUIATB, UTO TeOpeTHuecKH (GocOpPHTOBBIE KOH-
KpeIMH MoryT 06pa3oBLIBaTh B HEKOTOPLIX TMIYOHHHBIX yYacTKax OKeaH-
CKOTO IHA CKOIJIEHHSI HJIH JayKe HalPOMOMKICHHS, BCE 3KE HET HHKAKHX
IPSMBIX JOKa3aTeNbCTB, MOATBEPIKAAIOIINX 3T0 fonyiienre. Hanportus,
BCE@ UMeloluecs JaiHble CBUAETENbCTBYIOT, YTO (OChOopUTOBbIE KOHKpe-
I[HH PACIOJaraloTcsl Ha OKealCKOM JHe B BiJie OAHHOYHOTO CJI0sT, TOJIIH-
Ha KOTOPOTO HE IpeBhlllaeT AMaMeTp KOHKpeuui H KOTOPHIl 3aneraer
Ha TIOBEPXHOCTH ACCOUMHMPYIOMUX C HHM KJIaCTHYECKHX OCaJKOB.

Otpasupbl pochopHTOBLIX KOHKpelHil nojunmanuch B paione Kamu-
dopuniickoro nodepe:kbs Gonee ueM co 125 cranuuii. B To ke BpeMmsd
3HAYUTENbHEIE KOJHUecTBa (ochopuTOB, H3MepsieMLIe BECOM B HECKOJb-
KO TOHH, OBIIH MOAHATHL AparaMu Jilllb 13 ofHoH 3anexi, Hecomuenno,
yTO (hocOPUTHI pACTIPOCTPAHEHEl H BO MHOTHX APYIHX YUacTKax OKeaHa,
TaM, LJe elle e NMPOHU3BOAKJICSH 0THOP 00pasiopR JOHHLIX OCaAKoB JHOO
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rJie OHH ObLIH OlHGOUHO OmpefiesieHbl KakK uepHble uin Oypble KpeMHH
HJay Mu3BecTHsIKH. M3BectHass ofmacTb pasBUTHS HochOPUTOBBIX KOH-
Kpenuit npoTsaruBaercs oT Muica Peitec ceBepnee Can-®panuucko Ha ior
ot ycTest Kanudopuuiickoro 3anusa, To eCTh Ha PaccTosiHie, NpeBblila-
ouiee 1300 Muab. B mpesenax stoit nosochl ochoputel 00pasyror
3aJ/Ie;KH, HauMHalUHecd B HECKOJIbKHX MHJSAX OT Gepera u MpoTsiruBa-
olpecs 10 BHYTPEHHero Kpas KOHTHHEHTANLHOrO CKJIOHA.
HauGonbias rnybuHa, ¢ KOTOpo# ObLTH NOAHATH GOChOPHTHL B paiio-
He Kamudopuuiickoro nobepe:xbs, coctasiaser 8400 ¢yToB, MHHHMATD-
nag — oxoao 190 dytos. [locaeansas ormeuanach B 15 Muasx Mopucree
Caunra-Monnku. IKcneannus «Hennenlxep» nofHuMana (pochopuroBble
KoHKperuH ¢ riay6unsl 11 400 ¢pyToB 0K0JIO NOAOIIBEL KOHTHHEHTAIHHOTO
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Puc. 17. Kapra Mopckoro aua paiiona HOxuoit Kanudopuun (Emery, 1960),

! — cranuun cGopa dochopHTOREIX KOHKpemuil; 2 — BOSMOKHEE 3anexu GochopuTon;
M — mecra B3aTHA 00paslOB, COJEepKAUIHX MHOLeHOBbie H GoJjee mo3nuue dopaMHHHDepH;
P — nauoueHoro-ieTBepTHYHHe dopamuuudepu. I'nyGuna yxasana B ¢dyrax.
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cknoHa 6sus meica JoGpoit Hapexae (Murray, Renard, 1891). Moxno
nosaratb, u4to (GocHOPUTOBblE KOHKPEUHH €O CTOMb 3HAUNTENbHBIX
rayOHH MoraM OBITh CHECEHbl BHH3 110 KOHTHHEHTAJILHOMY CKJIOHY
BCJIEACTBHE OIOJI3aHMH OCAJKOB WM [NEPeHeceHbl CYCNeH3MOHHBIMH,
MyTBEBHIMH, TOTOKaMH, HO, OYeBHIHO, He MoryH oOpasoBaTbCs Ha
TaKHX IMyOHHAax.

Hauupie gparuposatus ¥ mnoAsojgHoro dortorpagupoBaHus No3Bo-
JISIIOT BBUIEJHTh ONpPEeJENIeHHble YYaCTKH BeChbMa 3HAUHTENbHBIX CKOILIe-
Huil (ocoputoB B obnacTH OKeaHa, NPHMBIKAlOMEH K NoGepexbro
10xu0it Kanudopuuu. K TakuM yuactkaM oTHOCATCs, HanpuMep, HaHkH
Poptumaitn u Tépru-Maiin. Ha puc. 18 u 19 nokasansl docdopHuToBbie
KoHKpeuuu Ganku Poprtumaiii, HaxoAsuledcd B 40 Muasgx cTporo ua
3anal ot Can-®panuncko. K coxkaneHuio, HeI0CTATOK HMEIOUIHXCH

P uc. 18. dororpadus jaxa oxkeawa; 32°40° c. w., 118°01" 3.1 rayGuua
650 Qyror, ceBepo-3anajHoe okoHyanne Gaukn PopruMmaiia (poro Jlaboparopun
saekTpoHnkn BM® CUIA).

Ha chortorpadbupopannoit naomaan (4 X 4 ¢pyra) nosepxHocTHasi KOHUeHTpauHdA docdopuron

cocrasnfer 30 d¢dyuros Ha 1 kB. dyT.
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P u c. 19. ®ororpapus aua okeana; 32°36,7" c. m., 117°56,5’ 3. n.; ray6una
830 ¢yroB, 10ro-zanajHas vacrb 6aHKH Poprumaiin (dporo JlaGopaTopuu anex-
tpounkd BM@ CIIIA).

Ha cpororpaduposainbix 16 kB. dyrax miomaan obmee KoaudecTtso (GoCPOPHTOBBIX KOH-

Kpeunfi cOCTaBJACT 80 ¢ynros. [Mo-BHAMMOMY, OLEHKA NMOBEPXHOCTHON KOHUEHTPAIHH coc-

hOpHTOBHIX KOHKPEUMI HECKOJNILKO 3aHH)KEHA B CBASH € OTHOCHTEAbHO GOJbLICH rIyGHHOIN.

Kpome Toro, $ocopHTOBEe KOHKPeuHH, OYEBHIHO, B 3HAYHTENLHOH Mepe Horpedensl Moj

KJacTHUeCKMMH OCa/IKaMH, HaKONJeHHe KOTOPhIX MPOHCXOAHT G0Jice MHTEHCHBHBIMH TeMITaMH

B DOHHXEHHHX Y4YaCTKaXx JHAa M Ha NOABOAHHIX CKJIOHAaX GaHKM, MOCKOABKY € FIyGHHOI
CKOPOCTh BOJHBIX TeUeHHHl yMeHBIIAETCH.

JLaHHBIX HE TO3BOJISIeT MPOM3BECTH TOUHBI MOJAcYeT 3anacob Qocedo-
putoB B 3Toit ob6nacth okeaHa, TaK UTO C/eJaHHble OLEHKH MOXKHO
paccMaTpHBaTh JIHIIb KaK OpHEHTH POBOUHEIe. [L1101as, B ipejesax KoTo-
poil ompaBlaHa NMpOMblLIeHHas SKCIIyaTauus (GochopHTOBLIX HAKOI-
JIeHHi, MOKHO NpHOJM3HTENLHO OKOHTYPHTH Ha ceBepe 38-i mapai-
Jlesiblo, a Ha tore 32°3(0° c¢. ., 3anajfHasg rpaHylla NpoXoAHT 110 H3obaTe
6000 ¢yToB, a BocTouHast coBnajaeT ¢ Geperosoil Junuein Kamudopnuu.
Crenyer OTMETHTb, 4TO paHee H3BJedeHHe (OCHOPHTOB MPOBOAHJIOCH
JHIIB CTporo B npubpexkHoit soHe Kanndopnuu. OxoHTypeHHasi Tep-
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PHUTOPHS cOCTaBaseT npuMepHo 36 Thic. KB. MuJb. Ha ocHoBaHuH Jomy-
LIeHHS O BeJIHuMHe NOKphITHA (hochoputamu Juib 10% stoil naomann
(c yuetom OGmaronpusiTHoro Ansi (opMupoBaHus (HOCHOPHTOBHIX KOH-
Kpeuuil peabeda okeanckoro gna) Obuia paccuutana taba. 8. Tabnuna
MO3BOJIAET ONPEleNHTh KOJHUeCTBO (ocOPHTOB, KOTOPOE MOIKET OBITh
HaiJIeHo NPH Pa3MUuHLIX UX KOMIIEHTpalMsX B npelenax Aaunoi nino-

Tadamua 8

Moacuetsl pyausix 3anacos ochopuToBsIX

KOHKpeuuit B npepenax Kanudopuuiickoro

_Gopiepiiesa Npu pasiMuHBLIX BeJHYHHAX
10BEPXHOCTHOH KOHLEHTpaUnH

TloBepxHOCTHBIC KOHUEHTPALKA  3anac, NpHIOAHBIE

Aas paspaboTku,

| dyHT/KB. BYT THIC. M/KB. MHJIIO Ll
1 14 50,4
2 28 101,0
5 70 252,0
10 ‘ 140 504,0
20 280 1010,0
30 420 1512,0

mapu. B paGore Mepo (Mero,1960a), no nanHBIM NOABOXHEIX (oTOTpa-
¢uit 3anexeit docdopuToBEIX KOHKpeuuit 6nu3 Ganku PoprTumaiin
(10 cranumii), ycTaHOBJAEHO, YTO BeJIHYHHA NMOBEPXHOCTHOH KOHIEHTpa-
unu docpoputoB MeHsercs ot 5 o 30 ¢yuToB (B cpeinem 22) Ha Kax-
Ablit KBaJpaTHBlil QYT [OBEPXHOCTH OKeaHckoro AHa. B 1960 r. Dmepn
(Emery, 1960) noacuuran, yto okoso 6 THIC. KB. MUJIb JIHA OKeaHa,
npumbikawouero K IOxuo-Kanugopuuiickomy mnoGepexpio, MNOKPHITO
(ochopHTOBBLIMH KOHKPEIHSIMH H 9TO 3amachl 3THX KOHKPelHii cocTaB-
JIAIOT NpuMepHO 1 MapA. m.

Ixoromura OQobbmu okearckux Kaaugopruickux gocgopumos

Hecmotpst Ha To uTO docOpHTOBBIE raJIbKH BCTPEYalOTCs B HECKOJIb-
Kux paionax Kanudopuuu, B wactHoctH B oKpyrax Jloc-Anmkenec
u MouTeppeil, NPUTOAHBIX A5 NPOMBEILLIEHHOH paspaboTky docdopuTo-
BBIX 3ajexeil B 3ToM 1tate HeT. [lostomy B Kanundopauio npuxoauTcs
BBO3UTH (hochaTHEIE NOPOILI, NPHYEM TPAHCIOPTHHIE PacXojbl yABaH-
BAIOT CTOUMOCTb ChIPBIX PYA.

CroumocTth ¢ocaTioil nOpoAbl onpefessieTcsi I[JaBHBIM o0pasoM
coflepxannem B Heil P,O;. Tak, docdarnas nopoaa us I0OTw], ¢ colepixa-
Huem P,0O;, paBuuiM 31%, onennBaercsi Ha mecre JoOwmuu B 7,30 mona.
3a | m. B KanudopHHuH Ta Ke mopoja CTOHT YiKe OKoso 15 Josi. 3a
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1 m. VHBIMH C/lOBamMH, CTOMMOCTbL [IPOBO3a B 3TOM C/yuae cocTaBjsieT
HeMHOrHM Gojiee TIO/IOBMHbLI MCXOAHON cToMMOcTH. B nactosmee Bpems
temnsl notpebaenns P,O; mratom KanudopHus coCTap/isiioT eKerogHo
okoao 140 Tteic. m. Okono 70% 3Toro KOJMMYECTBa, HJIH MPHMEPHO
100 THic. m, wier Ha npoussofcTBo yaoOpenw#. Ilpuunmas cpennee
cofepxanne P,O; B Mopckux dochopuTax paBHbIM 29%, MOKHO paccuu-
TaTh, YTO FOJOBasi MOTPeOHOCTh KaNH(POPHUHCKOro phiiKa B ocdopHTax
COCTaBHT npumepHo 350 Thic. m.

B joknaje, ocBellaoneM SKOHOMHYecKHe Bonpockl 1o6biun docdopu-
ToB 3 paiiona Kanudopuuiickoro GopaepieHia, ykasbiBajoCh, 4TO
CTOMMOCTE A00bIuM | m nopoist OyAeT MeHsiTbes B HHTepBane 4—7 Aon.
B 3aBHCHMOCTH OT TJIYOHHBI H NPHMEHsieMbIX METOJOB 3KCIIyaTalHu
(Mero, 1960a). TpancnopThble pacxobl no JoctasBke (ocdaTHOro Chpbs
B Jloc-Aumkenec uau B Can-Dpannucko cocTaBiT npumepro 1 aona.
Ha Ka)Aylo TOHHY. JKcnayaTauusa GochopHTOBLIX 3anexeil Ha raybune
okoso 1000 ¢yToB notpedyeT KanuTaJbHLIX BJAOXKEHHH Ha OOILyIO CyM-
My 3,5 mau. fRoan. [lpu 31OM rofosoe BO3MelieHHe 3THX HHBECTHIHi
nocjie Bbiueta rocyaapcrBernHoro Hamora CUIA w nanora mrara Kann-
(dopuus cocraBut npumepno 40% . IlpuBenennnle pacueTsl crnpapelJHBbE
NpH YCJOBHH, YTO IeHbl HA (ocdaTHbie NOpoAbl OYAyT KOHKYPEHTHO
yCTaHaBAHBaTbCS HAa OCHOBE COJlepzKaHHs B HHX (ocdopa, 4To K TOMY
BpeMeHH COXPaHATCA CYIIeCTBYIOLIHE HCTOYHHKH (ocdaTHOTO CHIphS
H UTO rOfloBas AoGbiua 3THX NOPOA cocTaBuT oxono 400 Thic. m.

BeneacTBie OTHOCHTENBLHO BBICOKOH CTOHMOCTH CYXONYTHBIX Iepe-
Bo30K B CoeaunennnlX Illtatax pbiHOK cObiTa oKeaHCKHX (GOCOPHTOB
OKameTcsi, NO-BHAMNMOMY, OTpPaHWUYEHHBIM TOJBKO NYyHKTaMm#, AOCTYN-
HEIMH JJIsT BOAHOTO TpaHcnopra. IToTpebuTensiMu npekae BCero CTanyT
wratel Kanudopuus, Bamuurron u Operox. CyllecTBeHHble 3asiBKH
MOKHO OXHUAATH Takike oT crpau Llentpanbroii Amepukn u MeKcuku,
B KOTOPLIX exerofaHoe mnotpebiente ¢ochaTHBIX MOPOA JOCTHraeT
250 Thic. m. IlepcneKTHBHLIM napTHepOM fiBasercsl SINOHMA, B HACTOS-
ee BPeMsl €XKErofiHo uMmnopTupywouas Gonee 2 man. m dochaThbIX
MOpOJ, MpHYEM OCHOBHAsl Macca 3T0ro BHA4 ChIpbsi noctynaet us daopu-
Abl. Cepbe3HBIMH PBIHKAMH U151 IPOJaXkH KalupOopHHHCKHX GocopHTOB
MOKeT OLITh PSJL a3UATCKUX CTPaH, B TOM uncie Tafkpatb ¥ QUANNIAHDL
B 1961 r. norpeGHocTb Beex cTpan Tuxoro okeana B ¢ochaTHBIX MOPO-
Jax cocTaBuja OKOJIO 2,5 MJH. m, WIH, B ACHEKHOM BbIparKeHHH, MpH-
MepHo 20 MIH. JOAA.

Ho nanexo ne Bce okeanckue (pocOpHTOBHIE 3a/lexH, pa3BejaHHble
6nus KanndopHuiickoro noGepexbsi, SBAAIOTCH pPeHTA0ENbHBIMH /15
paspabotku. Hekotopuie docdoputhl copepikar TPYAHOOTAENHMEE OT
(ochatHOro BemiecTBa 0OJOMOUHBIE INIpHMeCH; pSA 3alexedl HMeeT
OuepTaHHs KpaiiHe OrPaHMYEHHBLIX IO IJOLAAH IIOJOCOK, a4 4acTb
HaKomJIeHHi dochopUTOR 3aleraeT B YCJAOBHAX CTONL CHOKHOIO penbe-
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¢da okeaHCKOro AHa, yTo pa3paboTka HX He JaeT omyTHMoro sddpexra.
Tlo-supumomy, aumis 10% $ocopuToBHIX 3anexell OKaKyTCs 3acay-
JKHUBAIOIIMMH TIPOMBIIIIEHHON 3KCN/yaTanuHt, HO ¢jeflyeT HMeTh B BHAY,
YTO 3aNackl B KaxJOM H3 3THX MECTOPOKIEHHH AOJKHEI OBITE I0OCTATOY-
HO BeJIMKHW, uToOBl WX pa3paboTka npuBiekaa k cefe npeanpuHnMaTe-
geii. [lpousBeeHHBIE TOJACYETHl, OJHAKO, IOK33alH, 4YTO Jake 3TH
10% obecneuar skcnayaTanHio 3anexeii B Teyenne 200 Jer npu exe-
roasofi AoGue dochoputo B 500 THC. M.

Mupogsie 3anacel ocgopumos oxkearckoeo OHa

[lnomans KOHTHHEHTANbHBIX INEILGOB 3€MHOrO L1apa paBHa IpH-
MepHo 10 MyiH. KB. MuJab. Ecam mo ananoruu ¢ OxkeaHCKHMH MeCTO-
poxaenusivu y Geperos Kanudopuuu Jdonycruts, uto 10% 31o#i mio-
many 3aHATo (ocOPHTOBHIME 3asexaMu, YTO B 3TOM CJyyae 3amachl
(octhopHTOB KOHTHHEHTANBHBIX II€Ib(OB 3EMHOTO 1lapa COCTaBAT
npuMepHo 3-10 m. Ecau xe 10% 3THX KOAHYECTB OKayTCs 3KOHO-
MHYECKH peHTabeqnHBIMH ANl pa3paboTKH, To 3anachl (ocdopuToB
Ha aHe MupoBoro okeana GyAyT ucuncastbes B 3-10' m. Ilpu cospe-
MEeHHBIX TeMIax moTpeOJeHHsi 3THX KOJHYECTB BIOJIHE XBaTHJIO Obl
JJIs YJIOBJIETBOPEHKs MHPOBOi norpeGHocTd B hocopurax Ha 1000 jet
BHepex.

JPYTHE MHHEPAJIBI B COCTABE OCAJKOB
KOHTHHEHTAJIBHOIQ IWIEJIb®A

T rayxonum

310 OAMH H3 MHTEPeCHEHLINX ayTHIeHHBIX MHHEPATIOB MEeIKOBOAHBIX
ocafkoB okeaHa. O npeacraeager cobof THAPOCHINKAT Kalins, XKejesa
H aJiOMUHHS; TNOJAb3YeTCsl LIHPOKHM paclpocTpaHeHHEM CpeiH Tep-
PHTEeHHBIX OKEaHCKHX OCalKOB, OJHAKO MaJ0 XapaKkTepeH IIf nena-
rudecknx otnoxenuit. Copepxanue B raaykonute K,O B npelenax
2—9% nosBosisieT MCNOJL30BATh 3TOT MHHEpal KaK HCTOYHHK Kalud
B CeJIbCKOX035HCTBEHHBIX YJ0OpeHHsAX.

Cnaykonut Berpeuaercs Bloabr Kanudopuuiickoro noGepexbsi Ha
ray6unax 100—300 ¢artomoB, okomo GeperoB lO:kHoii Adpukn Ha
rayGune 150 ¢aromoB u GaH3 BocTOyHOro mnoGepexkbst ABCTpaniuH Ha
rayGune okono 400 daromoB. [naykouuTcomepxkamue ocaaxu Obiin
oGHapyzKeHbl Takxke OKoJIo noGepexkwuii [TopTyranuu, 3anaanoil Agpu-
KH, BocTOuHBIX GeperoB CeBepHoii AMepHKH H 3anajnbix Geperos
IOxuoit Amepuku, Geperos Hosoft 3enaupuu, Pununnus, Karas,
fnonnu u llotaanguu (Murray, Renard, 1891).

B MOpcKuX uJax HepelKO BCTPevaloTcsl OTAeNIbHBEIE IVIayKOHHTOBBIC
3epHa AMaMeTpoM, KAk NpaBuio, He Gojee | mm. Muorja onu cpacra-
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HOTCHA B CTSXKeHNMS 0 HECKOAbKHUX CAHTHMETPOB B NONEPEYHKKE, CleMeH-
THpoBaHHble docdarHbiM BetlectsoM (Murray, Renard, 1891). B noaas-
JistroleM OOJIbLUIMHCTBE CIy4aeB rJayKOHUTOBbIe 3epHa TBepjble, YyepHble
HJIH TeMHO-3e/eHble H HMeIT OKpyrayio gopmy. Hepeako onu obpa3syior
niceBAoMopo3bl 1O pakoBHHaM dopamHHuDep.

[ayKoHHT ABJAETCS XAPAaKTePHLIM, a HHOMJA TJTABHBIM, KOMIIOHEH-
TOM 3e/€HbIX HJI0B H neckoB. OH oOHapy:KeH TakikKe B TojiyOhIX HJaax
i B pa3BUTHIX Oau3 Oepera roOHrepHHOBLIX Hi1ax. OgHaKo B nMpHOpeX-
HBIX YCJIOBHAX, IJle OTMEYdeTcsi WHTEHCHBHAS CEJAMMEHTAIUst KJIacTH-
UECKHX OCalKOB, 3TOT MHHEpasl BCTpeyaercs AOBOJIBLHO pelko. Takum
obpasoM, TIVIayKOHHT IIHPOKO pAacmpocTpaHed B TakKuX npuOperKHBIX
obnacTax MOps, KyAa He BNAAAOT KPyiHbie peKH # T COOTBETCTBEHHO
BecbMa MaJibl TeMIbl TeppHreHHOl ceduMeHTauHH. Meppeit u Penapn
(Murray, Renard, 1891) ormeuanu B cBoeil pabore, 4TO, NOCJe TOTO
KaK sKcrnelunus «ennenkep» nokunyaa depera $INMOHUH, OHH HHTJAE,
HECMOTpPS Ha COTHH 00pasuos, coOpaHHLIX H3 MelarHuecKHX obaacrei
Tuxoro okeaHa u ¢ MOABOAHBIX CKJIOHOB MHOIHX OCTPOBOB, HE BCTpeUaniu
rJlayKoHHTa, II0Ka He JoCTUryiu mnobepe:xbs HOxuoit Amepuku. ITH
HaO/MIOleHH A ellle pa3 HOATBep:KAAI0T (aKT IPHYPOYEHHOCTH IVIayKOHH-
Ta K OKPAHWHHLIM, MPHOIHKEHHEIM K KOHTHHEHTY y4aCTKaM OKeaHCKOTO
nHa. Meppeit u Penapa (Murray, Renard, 1891), paccmarpuBas pacmpe-
JeeHHe TJ1ayKOHHTa B 3aBHCHMOCTH OT OaTHMETPHUECKHX OTMETOK,
yKa3nBand, 4to nHaubonblige KOAUUeCTBA [VIAYKOHWTA TNPUYpPOUSHb
K HIXKHEM TPaHULAM TIPOSBJIEHHS JEATeNbHOCTH BOJH, IPHUJIMBOB
M TeyeHHH, 10 ecth K ruybuHam oxkomo 200—300 dartomos.

Hepenko B riayKoHMTOBHIX 3epHax Habmofaworcs cielbl (ocdara
KagpIHsa. YacTo ¢ INIayKOHHTOM TaKiKe acCOIMHPYIOT KBapll, NoJeBLe
IIIAaTHl, Ca0Aa, poroBas obMaHKa, MarHeTHT, oOJOMKH THEICOB, I'paHHU-
TOB W Juada3oB. [lo-BuAUMOMY, KOMIOHEHTH!, CJaraiouiye IJIayKOHHT,
OCBOGOAMINCL B XOJe BBIBETPHBAHHA 3TUX mopoh. [maykouut yacto
ObiBaeT cBsA3aH ¢ (opamuHudepaM J1u00 HHBIMH H3BECTKOBBIMU Opra-
nu3mame. Hepeako srtor MuHepan BeinoaHsier Jjubo oOpacraeT HX
pakoBHHKH, 3amellasl B OTAEAbHBIX caydasix KapOosar. KpaiiHe peako
MOMKHO BCTPETHTE INTAVKOHUT B KOPAIOBHX unax jaubo B neckax. B tex
PelKHX Cay4asx, Korja IVIAyKOHHT NMPUCYTCTBYET B KOpPA/JIOBOM HIe,
COBMECTHO C HHM BCTPeYaloTcs YIOMSHYTHIE Bblle MUHEPaabl TPAHUTO-
WAHBIX TIOPOA.

B Tabn. 9 npuBopuTCA XUMHYECKHil cocTaB 06paauon rJIayKOHUTCO-
JeprKalluX OCalKoB, TMOAHATHIX OJHM3 [Oro-BOCTOUHOIO MNOOEpexbs
Ascrpanuu. 1o coflep:kaHuio Kalus IV1ayKOHHTOBLIE OCAIKHM 3HAUNTENb-
HO YCTYNalOT KajHeBbIM arpopylaM, JAo0blBaeMbIM Ha KOHTHHEHTE.
CroumocTts 10GEMH | m IVIayKOHHTOBOTO Ocalika COCTaBJIAeT IPUMEpHO
He Gonmee 2 jonn. [lns nojydeHHs KOHueHTpaTa c colepxanueM K.O
okoso  10% ocapku ciaefyer oboramate nMyTeM OTCAaiKH, MeToAaMu
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cenapanyi B TSKeABX cpelax W MarnuTHOro pasjenenuns. Hnpoxas
pacrnpoCcTpaHeHHOCThb IVIaYKOHHTa NO3BOJISIET CYUTATh, YTO T1POMBILIIEH-
Has pa3pab0oTKa HaKOMJEHHI 3TOr0 MHHepasa, OYeBHAHO, MOXKET Ipo-
H3BOJAHTBCA B OONBINHHCTBE TeX MPHMOPCKHX CTPaH, rje B NpHOPeKHLIX
4acTAX MOPs HAKOMJEHHe OCalKOB Mpo-

HCXOAUT BeCcbMa HU3KHMH TEMIaMH. Ta6auua 9
Kpaiine Mano wusBectHo o raybuHax Xumuuecknii cocrap
3ajleraHus CJIOeB Ii1ayKOHHTOBBIX OCAJKOB. rAayKOHUTA, NOAHATOrO

Hanpumep, B npobax, B3sThlx Gnus Kamu- € (:,?;':ﬁ:‘“f r"o ﬂnﬂ:ﬁe“ 5:5':““
(¢OopHHH, collep:kaHusl IJIayKOHHTa MeHd- Aumam"}’)
1orcsi B npefienax 0—80%. A Ha raybunax (Murray, Renard, 1891)
menee 100 dyTOB cofep:Kanue TAAYKOHUTA
peako npesbimaer 1% oT obwell Macchl KOMNOHEHTH Becosbie %
ocagka. OueBHAHO, UYTO MaKCHMaJbHbIE

KOHLIEHTPAIMM 3TOrO MHHEpajna BCTpeya- l]é;?o 33;
I0TC Ha BHewHeM weashe M BEPXHHX  Si0, 50,85
4acTAX KOHTHHeHTalbHOro ckjaoHa. Has  AlO; 8,92
obaact  [OxHo-KanugopHuiickoro mobe- ]1_5%03 Q‘f'gg
Pebsl XapakTepHo MATHHCTOE Paclpele- ;a0 1.2
JleHHe TIJIaYKOHHTOBBIX HAaKOIVIEHHH KakK — MgO 3.13

B paspese ocaJKoB, Tak H Ha Ivomamd. HyO 6,84
HecmoTpsi Ha OTCYTCTBHE NPSIMBIX HaOJIio-

Jieunii 0 coBpemMernHoM o0pa3oBaHuu raay- 1) Koopaunatel —craniuu:

KOHHTAa B 3Toii obnactu, Ilparr (Praft, 94°13" wo. w., 151°38" b. 1,
1961) cuntaer, uto nOCTOAHHASA acconuanus  "YoHIa 750 .
rJIayKOHHTA C yYacTKaMu BHellUHero memabha
H OTMeeil, Ky/la IPHHOCHTCS BechMa HHUYTOXHOE KOJHHECTBO OCaAKOB,
MOXKeT CBHIeTeJIbCTBOBATh O HH3KHX TeMIlax ero q)OpMHpOBaHHﬂ.
CTOMMOCTb TOJIVYEHHs TVIaYKOHHTA C OKEAHCKOTO AHA TPH MOLLHO-
CTH CJI0s PJIayKOHHTOBb[X 0OCaJKOB HEeCKOJIbKO ﬂf’Of”{MUB, a JiatepaJb-
HOH ero Bblnep}KaHHOCTH HeCKOJILKO JeCATKOB MHJIb OKa3sbiBaETCH
OTHOCHTEIbHO HHM3KOH. OCTaeTcsl JHlIb PACCMOTPETh 3KOHOMHKY IpO-
MBIIILJIEHHOTO 060Faﬂ1€[‘{ﬂﬂ ILOGblTbIX 0CaIKOB U JOBe/leHU l‘IOJIy‘-IEHHO[‘O
NPOAYKTA [O PLIHOYHBIX CTAHJFAPTOR.

Kownkpeyuu cyavghama Gapus

B 1880 r. co ana Mupauiickoro okeana 6mn3 Kosom6o ¢ riyOuab
npuMepHo 1235 m Oblid MOAHATHI KOHKpPEUHH, cocTosiuiie Ha 70%
u3 cynabara OGapus (Jones, 1887). bBapuToBble KOHKpenuH H3BJe-
Kaluch Takike ¢ raybunel 304 m B paiioHe octpooB Kan (Muno-
Hesus) H c raybauel 650 m 6au3 GeperoB lOxuoit Kamngopuun
(Sverdrup et al., 1942). Bec KoHKpelHnil MeHsIETCSI OT HECKOJIBKHX I'PaM-
MOB JI0 Kujorpamma. OObYHO OHH XapaKTepH3YIOTCS HenpaBHJIb-
7—572

cn
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HOi (opMOH ¥ KOHIleHTpHYecKoil moJocuatocTeio (Revelle, Emery,
1951).

DaputoBble CTHHEHH, HAWICHHLIE OKONO IOMHON OKOHeuHOCTH
ocrpoBa Cau-Kaemenre, cogep:xar npumepro 77% cynbara Gapus.
[unuuapuyeckas ¢gopMa MHOTHX KaaH(POPHHICKHX KOHKpPeumui 3TOro
THNA M03BOJISET CYHTATh, YTO NPH IIPOXOXKJEHHH BOJbI, COJepiKauleH
pacTBopeHHblil OapHil, uepe3 TpyOuaThie KaHajJbl B TOHKO3€PHHCTOM
JIOHHOM oOcajike, ocaxKJeHHe Oapus NMPOHCXOAWJIO B TOT MOMEHT, KOTZAa
3TOT KaTHOH BCTYNAl BO B3aHMOJEHCTBHE € CYJb(aTHEIM HOHOM MOp-
CKOH BOABL Y IomieHHas opMa HEKOTOPLIX KOHKPEeILHH, BKJII0YalonIHX
KPYIHbIE 3€pHa I1ATHOKJIA30B, IVIAYKOHHT H PaKOBHHBI (hopaMuHuUpep,
CBHJIETEJNBCTBYET O TOM, UTO TaKHe KOHKpelHH (OpPMHpPOBANHCHL BNpO-
lecce AMcleprupoBaHust OapHiicollepxalliX pacTBOPOB NpH HX mpoca-
UHBAHHH CKBO3b NPOHHIlAEMble CJIOH MOPCKHX JOHHBIX ocalkoB. Ompe-
JleneHue opamuHUpEp YKasblBaeT, 4To GOPMHPOBAHHE 3THX KOHKpelHil
MPOHCXOAMIO B MiHoLeHe JiHbo Jaxe B COBPEMEHHBIX 0CaKaX, KOTOpPhIE
cofiepzKaT H3MeHeHHble MIHOUeHOBEe (popMbel. OTHOCHTENBHO MPOHCXO-
KAenuss OapUTOBLIX KoHKpeuuit dmepd (Emery, 1960) nonaraer, uto
Oapuiicosep:xaniie PacTBOPLl BLIAENIANNCH MO IIJIOCKOCTAM DPasioMOB
M3 Marmbl, 3ajerajpouleii na HeonpeledeHHoii rayOune. OOpasoBaHHe
GapHTOBEIX KOHKpelUHIl [POUCXOAMJIO HA KOHTAKTe pas3jIOMHBIX IIBOB
¢ cyabdaTcoiepKalliMH TOPOBEIMH BOJIAMH NOKPLIBAIOIIHX HX OCAAKOB.

Hecmotps Ha To uTO Jl0 CHX NOp elne He NpeANPHHHMANOCh HHKAKHX
NONBLITOK OLEHHTL pacrnpocTpaHeHHe OAPUTOBEIX HaKOIJIEHHH M copep-
JKaHHe B HUX cynab(ara Gapus, TeM He MeHee HMeoLIHecst B Pacropsi-
JKeHHH JaHHble He JaloT OCHOBAaHMH OXKHJATh KPYMHBIX OapHTOBBIX
3ajexkefi Ha oKeaHcKoM JHe. OJHaKo, eC/IH TakHe MeCTOpOIeHHs Bce
JKe CymecTBYIOT, HX TNpoMHJennas paspabotka Obna Obl 3KOHOMH-
yecKH peHTabembHOI.

Opeanuveckue ocadku

B npubpe:kHpix 06/acTsix OKeaHa HEPEAKO BCTpeYaroTcsl AelpeccHH,
B KOTOPBIX HaKalVIMBAlOTCs oOcalky, o0orauleHHble OpraHHYecKHM
BeurecTBOM. Ilpomecch 3po3uu OTAENHIH 3TH OCAAKH OT MpHJerawiiei
cywu. BoccranosuTensHas cpefia, TOCNOACTBYIONIAA B TAKUX BHiaguHax
B CBSI3H C OTPAaHHYEHHOH rasoBOH LHPKyJAslHed, cnocobCTBYeT coxpa-
HEeHHIO OpPraHHYecKHX KOMIOHEHTOB JOHHBIX ocalkoB. Kak orMeuaer
Omepu (Emery, 1960), ocaaku nofoGHOro THia MOMHO HCNOJb30BATh
B KauectBe yjoOpenuit. Hanpumep, ocanku Gacceitna Cauta-bBapGapa,
B Tuxom okeane Gnu3 noGepexbsi IOxuoit Kanupopuuu, comepskar
B cpellHeM OKoJIo 4% OpraHHyecKoro BellecTBa, MOMHMO He3HaYHTeJb-
HBIX KOJIMYECTB MHTATEIbHBIX HEOPraHHYecKHX KOMIIOHEHTOB. 3MepH
MOJIcYMTAN, YTO JHIIL B ofHoM OacceiiHe Canra-bapfapa 3saxkmoueno
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no xpaiiteii mepe 3-10' m ocaakos. Psx ananorudnbix Oacceiinos,
B KOTOPBLIX MPOUCXOAUT AKKYMYJSAIHSI OpraHH4yecKnX BelllecTB, H3BeCTeH
TaKke B wxHOI wacth Kanudopuuiickoro Goprepaenja. Ilogo6Gusie
BIIaJHHbl BCTpevaloTcst H B JpYIHX OKeaHax, HanpuMmep ¢wopirl Hop-
BeTHH M JlerpeccHH JAHa B YepHoM Mope.

Hepeako B BoccTanoBHTeNbHOH atmocdepe Brafun (GopMupyloTCH
cvab(hHAB METa/IOB, B 0CO0eHHOCTH MUPHT. B cayyae BhicauHBaHHS Ha
WX JHE MUHEpPANbHLIX HCTOUHMKOB, HecYIIMX Mejb, HUKeIb, KOOANLT
H JpyrHe MeTajjibl, B ocafkax OYAyT BbIAEJAATHCS CYAbOUAB 3THX
merannoB. Tor ¢akr, 4To [0 HACTOSILEro BpeMeHH elle He HaiileHo
CKOJIbKO-HHOY/Ab 3HAUHTENIbHBIX 3alexked Takux CyJb(HIOB, MOKHO
OOBSCHHTL JHIIb ¢/1a60i H3YYEHHOCTBIO OCAJKOB.

Hecok u epasuii

ITecok u rpaBuii 3aHHMalOT Bejlyllee MECTO ¢ TOYKH 3DEHHS KOJIH-
yecTB J00bIBaeMoro chipbs. Jluib ofun Coefunennsle HltaTh e:keronno
y3Bjekaior Gojee 0,5 Mapa. m 3tux Mmatepuanos. [Ipumepno 90% no6sl-
TOTO NecKa H TpaBHfl HCIOJAL3YETCsl B CTPOHTEILHOH NPOMBILIIEHHOCTH
JUisl IPOM3BOJACTBA OeTOHHOM apMaTyphl IHG0 B KaueCTBEe HANOJHHTENeH;
ocranpuble 10% npuMeHsioTcst B CTEKOJBHOM NPOH3BOACTBE KaK abpa-
3HBHBIe NeckH, GamiacT u T. A. OcHoBHAast yacTb AOGHITOTO CHIPbs MpO-
Jaetrcs no uene npubausutesnpho 1 gosn. 3a 1 m. Cronb HH3Kasi CTOH-
MOCTb INPOAYKUMH OrpPaHHYMBAET PBIHOK COBITA HENOCPEACTBEHHO
paiionaMH 3ane:eil, B pesyJpTaTe Yero NpakTHYeCKH oTnajaer HeoGxo-
JMOCTb B MeXKJAYHapOAHbIX epeBo3kax. [lorpefHocTs HekoTOpOI 06/1a-
CTH B NeCKe H rpaBHH HaxXOAHTCH B NPSMOH CBA3H C YHCJIEHHOCTBIO
HacesleHus 3Tolt Teppurtopnu. PaspaGoTka Takux MaTepuaioB npespa-
I1aeTcst JAJ1si MHOTHX TOPOJIOB B CEPLbe3HYI0 NpobiieMy, Tak KakK coopyKe-
HHE TIeCUaHblX U IPABHAHBIX KAPHEPOB B NPHJIEralolEX K ropoiy paio-
HaxX BeCbMa HerKeJaTeJbHO M0 PAAY NPHUHH,

ITockonbKy ocHoBHasi Macca HaceeHH st 3eMHOTO Iapa cocpeioToueHa
NPEHMYIIECTBEHHO Ha TePPHTOPHAX, NPHMBIKAMHX K MOPCKHM nobe-
PEXKbAM, TO HE HCKJIIOUEHO, 4TO B OY/VIIIEM OCHOBHBIM HCTOYHHKOM IecKa
U IPaBUs MOI'YT CTaTh JOHHBIE OCaJiKH OKeaHa. B HacToslee Bpems yxe
BElETCH MMpoKas AoObMA 3TUX MATepuanoB Ha MHOTHX [UISKEeBBIX
noGepexxbsix Mupa. B psjlle MeCT JOHHLIE OCAJKH 3TOrO COCTaBa HCIOJb-
3YIOTCS Kak MaTepHasa st Hackinmeii. Hanpumep, AopoxKbble HachinH
B npuOpeKHLIX uyacTaX pafioHa CaH-®paHIUCKO CIOXKEHb H3 MaTepHa-
JoB, J0ObiThix B Cau-®PpaHuucckoMm 3anumBe. 3aMeTuM, 4Tto B OyxTe
Jlour-buu npoucxoAuT HenpepbiBHAsS aKKyMYJsIUHS OCAAKOB, BEI3BaH-
Has nepeMellleHleM MaTepHana co jHa sanuBa Can-Ilenpo. Kpome Toro,
BO MHOTMX CJ1y4asiX BOJHBI BHINOJHSAIOT PaboTy IO MeXaHHYECKOH COpTH-
POBKE OCaJlkOB, WHBIMH CJIOBAMH, OCYUIECTBJISIOT €CTeCTBEHHBIM ITyTeM

T*
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TOT OTHOCHTEJIBHO JOPOrOCTOSILHH rnpolece, KOTOPbIi B NPOTHBHOM
caydae caefoBano Obl NPOBOAHTL Ha Oepery.

B OGyaymem mopckoe AHO OyJleT CAYKHTh OCHOBHBIM HCTOYHHKOM
necka W TpaBusi QI CTPOHTEJbLHOH TPOMBIINIEHHOCTH NPHOPEHKHBIX
obacteii. ITomy croco6CTBYIOT KaK CPABHHTEIBHO HH3KHE H3JIepKKH Ha
TPAHCIOPT, TAaK W INPOrpeccHpylolllee HCTOLIEHHe 3anexeil MaTepHaloB
Ha KouTHHeHTax OAM3 HEeHTPOB noTpediaenns.

Poceoinrbie mecmopoxcdenuss 3amonieHHsiX pedHsix doaun

YcraHoBleHo, YTO HEKOTOpHlE PEeKH, BIafaiollie B Mope, HMEIOT
¢BOE MOJABOJAHOE MPOAOJKEHHe B BHJAE TAK HA3hIBAEMLIX 3aTOMJIEHHBIX
JOJIHH, TpojosKalomuxcess HHorAa Ha 300 Munb B Mope. Mexanusm uX
ofpa3oBaHHs NpeicTaBaseTcs caelyiouuM obpasoM. YpoBeHb oKeaHa
B HEJaJIeKOM TreoJIOrHUECKOM MPOILIOM, 110 Beeil BeposiTHOCTH, OblI Ha
HECKOJIbKO cOT ¢yToB Huxke copemennoro (Kuenen, 1950; Shepard,
1963). B TOT nepuoj 3HaunTeNbHbIE TEPPHTOPHH COBPEMEHHOTO MOPCKOTO
IHA OBUIH TOKPBITEL PEYHBIMH OTJOMKEHHSIMH, CPeIH KOTOPHIX Haxo-
JIUJIHCh M POCCHITH MHOTHX MHHepasoB. [lo Mepe Toro Kak Tas JieJHH-
KOBBIHl TOKPOB, YpOBEeHb MOpsi MOAHHMasCH, npubpexHas cylia 3aTon-
JJIACh M PeuHble JOJHHBI NOYTH MOJHOCTBIO 3ano/iHsIuch Gosee 1no3jl-
HUMH MOPCKHMH ocaikaMH. ECTb Bce ocHOBaHMsi NoJaraTb, YTO CpejH
pedHLIX OTI0KeHHH, HaXOMAUMXCs HA COBPEMEHHOM MOPCKOM JHe,
MOT'YT ObITb HaiiJleHbl POCCHINHbIE MECTOPOKAEHHSA LEHHLIX MHHEpaJoB.
Takoit BbIBOJA MOATBepKJAAeTCSi aHaJOTHell ¢ COBPEMEHHBIMH peKaMu,
BIMAJAMONMMH B MOPe H COJepKalllMMH B 0caflkax CBOEro JIOJKa POCCINH
MHOTHX TIOJIE3HLIX HCKONMAEMBbIX, OOJNBLINHCTBO KOTOPBIX HbIHE pa3pa-
OaTbiBaeTcsl HAa MOPCKHX MobGepexbsax. Tak, IVIAaTHHOBLIE POCCHINH
usBectHbl B omnomenuax CanmoH-Pusep, Ha sanaie LlentpanbHoii
Anscku, Brnagatomieilt B 3anuB KycKOKBHM; 30J0TOHOCHDIE — B pPeKe
duBua-Kpuk, 6Gmus Homa wa Aunsicke; anmasnele — B ocajkax
OpanxeBoit B IOkHoit  Adpuke; 0JOBSAHHBIE — B HEKOTODLIX
pekax lOro-Bocrounoii Asun. OTnoxkeHHS MHOTHX PeK € TAKHMH
POCCBLITMTAMH, TMO-BHAHMOMY, NPOJO/IKAIOTCA Ha 3HAUHTENbHBIE paccTos-
Hus B Mope. [lomoOunie 3anexu paspabatbiBaiorcst ceiiyac 6au3 nobe-
pexbs Taunanaa n HMugonesun.

Hakonienus onoBonocHbIx MuHepanoB B Taunanje, obHapyxeHnHble
B alJIIOBHANBHBIX Toamax Ha raybune 90—130 ¢yToB, npocsexuBaior-
csi B MOpe 10 MeHblleii Mepe Ha 5 MHJIb OT THHUH Oepera. Mx skenayara-
HUst [POM3BOAUTCH TPHM TOMOHM CaMOXOAHOI Tpefidepnoil aparu.
Mapxkiueiiilepckuii KOHTPOIbL OCYIIECTBISITCS NOCPEACTBOM TPHAHTYJI5-
IMOHHOM cHcTeMbl ¢ Gasucom Ha cyiie. [as paspaboTKH 3THX MecTo-
poxaeHnit ¢ 1957 r. ucrnonb3vercs nepeoGopyaoBaHHbIH HedTeHaTUBHOI
TaHKep BOJOM3MeIleHHeM 5 Thic, M, CHaOMKEHHBIH JBYMSI KOBILAMH
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rpefideproro tuna. ITpumeHenne B GyAymeM MHOTOKOBILIOBOH caMOXO]-
HOH Jpar#i NO3BOJIHT CYILIECTBEHHO MOBLICHTb 3(PEKTHBHOCTL SKCIIIY-
araunoHublx pabor (Romanowitz, 1962). oGbitasi pyla nepepabathi-
BaeTcs Ha MecTe B KOHLEHTPAT MyTeM OTMBLIBKH H PY4HOro oboraiieHus;
mycTas nopoia BuiOpaceiBaeTcss B Mope. KoOHIEHTparT yNakoBLIBaiOT
H MeperpyaimT Ha TPaHCIOPTHOE CYAHO, KOTOpOe JOCTaBjisfeT PyARy
B Manaiiio J1s1 OUMCTKH Ha TUIABHJIBHOM 3aBoje,

locynaperBennoe roprofoGeiBatollee ynpapiaeHne HMujonesnn skc-
nayaTHpyer 9 MHOTOKOBLIOBBIX Jipar, paboTaiomux B Mope Ha rayOu-
Hax 60—100 ¢ytoB. Bocemb u3 HuX 0OsajaloT eMKoOCThiO 1o 14 Ky6.
dbyToB Kaxaas, ogia — 9 ky0. ¢ytoB. [paruposatue BeJleTCsl B OTKPHI-
ToM Mope Omu3 octpoBoB bBumnuton, Cunken, banka u ceBepHoro
nobepennbst CyMatpil. XBoCTHL cOpacLIBAWTCH ¢ KOPMOBOH 4acTH Aparu,
a neperpyska ¥ A00biua pyAbl NPOU3BOASITCs nonepemerHHo. Hecmorps
Ha TO YTO Yy 3TUX Jpar BHICOTa HaJABOAHOTO GOpTa COCTABJISET BCErO
JHUIIL 0KOJO 3 (pyTOB, OHH padoTalOT B IITOPMOBLIX YCJIOBHIX, 3aKpe-
NHB Ha SKOPb TOJIOBHOI KaHar Aparu. B nepuox mycconos oObem pabor
cokpautaerca (Cruickshank, 1962).

Mopckoe nHO BOKpPYr ocTpoBa BHINHTOH HeCael0BaloCh MeTOOM
HH3KO0YacTOTHOTO 3xosotupoBanust (puc. 4). Okasanock, 4To OHO CJOKe-
HO 3POJPOBAHHBIMH I'DAHUTHBIMH NMOPOJAMH C OTYETAHBO BHIPaKEHHBI-
MH BO3BBIIIEHHOCTAMH M JAoauHaMu. OJoBocojepiKaliie MHHEpaJsbl
KOHLEHTPHPYIOTCA B OCafAKaX NOABOAHBIX AoauH. Takum oGpasom, uet-
KOE OKOHTYPHBaHHE NMOJABOJAHEIX JOJHH Ha NJaHaX pa3paboTKu MO3BO-
JIUT HM3BJIEKATb MOJABJSIOLLYID YACTh OCAJKOB, C/araiollHX 3aleb.
MolHoCTh TaKMX 0CaJKOB B MOABOAHBIX AoaHHAX JocTuraer 65 ¢yToB,
TOrZla KaK OKOJIO MOABOAHLIX XpeGTOB OHAa MeHsieTcsi B Ipefenax d5—
15 dyroB. [lauHble 3X0JOTHPOBAHHA NEPUOAHYECKH INPOBEPAIHCH
GypenueM, 1npu 3T0M 0OBIYHO OTMeHalach XOpOIUasi KOppeJslus Mex1y
rpaHHIIAMH PacClpOCTPaHeHHs OCaJKOB, YCTAHOBJEHHBLIMH TIO JIaHHBIM
3XOJIOTHOH pPasBe/IKu W 10 M3BJIEUEHHBIM KOJOHKaM rpynTa. ITpumMenss-
WHicS B 9TOM paiHOHe MeTOJA 3XOJOTHOH pasBeJKH MO3BOJHJ IOJYUHTh
OTPazKeHMs 3BYKOBBIX BO/N, MPOXOAAUIMX uepe3 TOJMUM OCALKOB MOIL-
HocTbio 150 ¢hyTOB M MOKpbIBalomel Ux BoAbl cioeM 60 GyToB.

Pa3pa6oTka a/Ma30HOCHBIX 3ajlexell IPOM3BOAUTCS IO BCeH peke
OpamxeBoit B 0xuoi Adpuke, B nocnelHne roibl HauaTo AparHposa-
HHE MEeJKOBOAHbIX uacTell ATaHTHUECKOTO OKeaHa, OJH3 YCTbSl PEKH
OpankeBoil. MoKHO ¢ YBepeHHOCTBIO JOIYCTHTb, YTO JIOXKE PEKH
Opan:keBoii mpogonzkaeTcsl M Jajlee Ha HEKOTOPOE paccTosiHHe B OKeaH
H 4TO TaMm OYAyT BCTpeyeHbl POCCHITHBIE 3aJIeKH ajMas3oB. 11oMHMO 310~
ro, BhIHECEHHBle B OKeaH alMasbl MOryT OBITh pacceshbl BAOAb AdpH-
KaHckoro nofepexbsi 1ol JeiicreueM npuboiibix BosH. B Takom cay-
yae Mbl MOXKEM BCTPETHTb ajiMasbi, pacCesinubie BAOAL NepeceyeHuil
VPOBHe# nJeHicTOILEHOBOTO MOpsi cOBpeMeHHOII OeperoBoil JiHHHEH.
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Vike MHOro Jier efiercsl pa3paboTka IJIaTHHOBBLIX pocchllieil Ha pexe
Canmon-Pusep, na Ansicke. Helne 1o0bBMa 1POU3BOJUTCSI OKOJIO OKeaH-
cKoro moGepexbs, TpHYEM pa3pabaThBAIOTCA POCCHIIHEE 3alexKH,
pacroyaraiomuyecs 6113 HIH HUxe ypoBHA Mops (Mertie, 1939, 1940).
[To BceM HMMeOUIMMCS JAHHBIM MOMKHO CUHTATh, YTO JOJHHA 3TOH peKH
npojosmkaercss B 3anuB KycKOKBHM H uTO B Heil cieiyeT 0KHAATh
POCCBHITHEIE IIJIATHHOBBIE 3a/1€XKH, KauecTBO KOTOPLIX He YCTYMaer
GeperoBEIM pOCCHINAM. YUacToK wedb(a B paHOHe yCTbsl 3TOH peKH,
XapaKTepH3yolWUics  MeJKOBOJAHOCTBIO M [OJIOTHM  HOTpYIKEHHEM,
KOCBEHHO CBHJETEJBCTBYET O TOM, YTO 3aTOIVIEHHAsl peuHasi AOJHHA
Caamou-PyBep, NO-BHIHMOMY, TNPOJOJKAETCS B MOpPE Ha HECKOJIBKO
COTeH MHJIb.

MemoOet passedki 3amONAEHHbIX PedHbIX GOAUH

PasBellka poCCHINHBIX MECTOPOXKACHHH PEUHBIX JAOHH, HaXOASALIHXCS
B OTKPBLITOM MOpe, HAaUHHAeTCSl ¢ H3yUeHHS! re0JIOTHYECKOTO CTPOEHHS
nobepexbss M IKCTPANOSAUHN 3THX AAHHBIX HA NpHOpeKHble o6IacTH
mopsi. [pexzie Bcero ciefyeT BLIABHTh MOJIOMKEHHE 0CeBOil JIHHHH 3aToll-
JIEHHOI1 peuHoii JoMuHBl HA AHe Mops. Korjla nosoxeHnue ocH H3BECTHO,
BJIONL Hee HeoOXxofumo mpoOypHTb PsIA CKBaxKHH, oToOpaTh 06pasiibl
KepHa M OIpelesHTh MOILHOCTh ocafkoB. Ecnu ycranoBnenue KOHTY-
POB peuHOil JOMHHLI IpeACTaB/asieT HEKOTOpble TPYAHOCTH, 00YyCI0B-
JeHHble JHGO BblpaBHHBaHHEM TMOJABOAHLIX XpeOTOB, JHGO TIYGOKHM
3aXOPOHEHHEM [10JIBOJIHEIX XPeOTOB H JOJHH IOJ TOMIIEH OCafKoB, TO
B 3TOM cJIydae 1esecoo6pasHo NPHMEHUTh METO/B! 3XOJOTHOH pasBelKH,
MO3BOJISAIOMIEH BbISIBHTh PACHOJIOKEHHe NOABOAHBIX JAonmuH. s noay-
UEHHSI 3BYKOBLIX HMIIYJLCOB NPUMEHSIIOT rasoBLbie B3PLIBATENH, HCKPO-
Bble JETOHATOPHl H pasJHuHble JApYyrHe 3JieKTPHYeCKHe YCTPOHCTBA.
3BYKOBbIE BOJIHBI MPOHHKAIOT B TOJILY OCaJKOB Ha riyouny Ao 2000 ¢y-
ToB. OCOOBIMH YCTPOHCTBAMH NPOH3BOJHTCS 3aIHCh OTPAMKEHHBIX BOJIH,
MHTepIpeTals KOTOpOil MO3BOJIAET TNPEACTABHTH pefbed MOPCKOTo
AHa U ero raybuxHoe crpoenue. Puc. 20 HamocTpUpyeT METOAB TOHC-
KOB JIOJIUH M JPYTUX JOBYLIEK MHHEPAJbHbIX KOMIOHEHTOB, 3aXOPOHEH-
HbIX B MOPCKHX ocajkax. M3yueHHe sanucaHHbIX KPHBBIX JaeT BO3MOK-
HOCTh OT/HYATh PHIXJble OCAAKH OT TOJCTHJAMOUIMX MOPOA, a MHOrAa
Jlajke M BBHUAENATh Pa3jIHUHbIE THMH OcafkoB. [IpoBeneHue cHcTemari-
YeCKOro NpodHIHPOBAaHHS NPHOPEMHBIX YYacTKOB MOPs TO3BOJISIET
NOJIYYHTb JOCTATOUHOE KOJHUYECTBO JAAHHBIX VISl MOCTPOEHHS KOHTYp-
HBIX KapT 30HBl KOHTaKTa KOPEHHEIX MOPOJ M NepeKphIBAIOIHX HX
ocajkoB. [loCKONBKY CYHIECTBEHHBIM KOMIIOHEHTOM POCCHIITHBIX 3aJie-
el ABNSeTCS MarHeTHT, TO COUYeTAHHE MeTOJOB MarHHTOMETPHH H 3XO0-
JIOTHOH pasBe/lKH HepeIKo MO3BOJNAET TOYHO JOKATH30BaTh MHHEpA/Ib-
Hble HAKOMJIEHHS B NpelesiaX 3THX JIOJHH.
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P uc. 20. dxosmorpamma, sanucannas Gaus nobepesbs Taunnanpa (Beckmann et al., 1962, B3sro u3 «Engineering

and Mining Journal».
OTtyeTnHBO BHJAHA peuHasa AOJHHA, norpeﬁeuuaﬂ noj ocajkaMH MOPCKOroe AHa; B TAKHX JonHHaxX OORIYMHO HAKAMJHBAIOTCA OJOBAHHbLIE
biualiHO MPOCTO M HEAOPOro oGHAPYMKHTH H OXapaKTepH30BaTh norpeGeHHBIE pycCaa.

poccnini. CeficMuyeckie npoduan no3poafl0T Upe3n



P uc. 21. Cyano «Jla Cuennka», 060pyaoBaHHOe YCTaHOBKOIl ans GypeHns MOpCKOro amua,
«['moGan mapun skcnaopeitwn». Cyma Takoro TH

paspefiKe MOPCKHX NJSIKEBHIX 3anemef,

NPHHALNEKHT KOMIIAHHH
na MOTYT GLITh WHPOKO WCNOJB30BAaHbI AAS GypPeuus CKBAKHH NpH
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Ot6op obpasioB B Toi 00JACTH, I'Zle TPEANOJAraeTcs pocchlliHas
3ajeskb, MOKET [POBOAHTHCS Pa3JUUHBIMH  CHOCOOAMH: KOBIIOBBIM
yepraTtesneM, ecJH MOILHOCTh OCaJKOB He CJAHILKOM Besuka (He Oosee
10 ¢yToB), KOMOHKOH mis oTGopa rpyuTd, eciH OCaAKH PLIXJble, J100
npH TomollH OypeHHs, eclH OCajkH KoHcoaHAupoBaHhl. Hanpumep,
B lOro-Bocrounoit Asuu npu Takux padorax OOBIYHO HCIOJB3YIOTCH
cylla ¢ yCTaHOBKaMH AJs yAapHoro Oypenus. OJHako npHMeHeHHe
OypoBLIX METONOB OrpaHuyeHo rayouHoii Bog mo 50 ¢ytosB. Caenyer
NOAYEPKHYTh HEoOXOAHMOCTh TIIATEJNBHOIO HaOMIOleHHA 3a HPOILEeCCoM
Oypenusi, 4ToGbl M30exaTh 3arps3HeHHsi 06pas3LuoB GOKOBBIMH OCajlKa-
MH, KOTJa JIOJIOTO HAXOMHTCS HHiKe KOJNOHHBI oOcagHeix Tpyo.

PotopHoe 6ypeHne He MOMYUYHIO NOKA IIHPOKOrO NPUMEHeHHs: B pas-
BeJlKe NpHOpe;KHO-MOPCKHX MHHepasibHbIX 3asjexeil. OfHako 3TH MeTo-
Ibl TOYTH MOBCEMECTHO HCMOJb3YIOTCS NpH OypeHHH pasBeJOYHBIX
H 3KCINIYaTalHOHHLIX He(pTSHLIX CKBaXKMH B IPHOpEKHBIX ydyacTKax
mops. JI1s 3Toro cosganbl ocofbie MeToAsl Gypenus ¢ naaByunx Oypo-
BbIX YCTAHOBOK (CM. pHc. 21), nosBojsioliie MpOBOAHTL paboThl Ha
M1060i rayGHHe MOpsl B IPOXOAHTE TOJMILY ocafkoB okoso 20 000 ¢yToB,
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CJIOH, TIOOCTHJIAIOIIUE PBIXJIBIE OCAJIKH
MOPCKOI'O JHA

Ha xonTnhnenrax 3emMHasi Kopa COCTOHT M3 HapyKHOIO CJI0s, Npej-
CTaB/IEHHOTO Pa3/UYHBIMH OCaJO4YHLIMH, U3BeP:KEeHHLIMH H MeTaMop(H-
YeCKHUMH IIOpPOaMH, HHzKe KOTOPOro pacrnojaraercsi IpaHuTHBLIH C/I0H
¢ MOpPOAAMH, HMEUMH II0THOCTD 2,8 2/cm® (Worzel, Shurbet, 1955).
Tlog rpannTHBIM cJ0eM, Kak I0JaralT HEKOTOphle HecaeoBaTelH
(Poldervaart, 1955), waxoaurcss 06asalbTOBLIH CJIOH MONIHOCTHIO
HeCKOMBKO KuioMeTpoB. CymMMmapHas TOMHmIMHA 3eMHOH KOpBl MOJ
KOHTHHeHTaMH KoneGnetcs B mpeftenax 10—50 ku, cocraBasis B cpell-
HeM OKoJO 33 k. Ilopoibl KOpbI NOACTHIAIOTCS MaHTHeH, BellecTBO
KOTOPOH MMeeT IJIOTHOCTH OKoJo 3,3 2/cm®; 3T0 BelecTBO M cJjaraeT
OCHOBHYIO YacTb 00beMa 3emiaH. [ToBepxHOCTh pasfena Mekay 3eMHOI
KOpOH M MaHTHell H3BecTHa Kak TpaHHIA CEHCMHYECKOTO pasfena
Moxoposuunua. OHa Ha3BaHa B UecTh IOrOCJHaBCKOTO ceficMoJIora,
YCTAHOBHBLIEIO 3HAUHTEJIbHBIE PA3jIHUHA B CKOPOCTSX NPOXOMKIEHHS
CEHCMHYECKHX BOJIH uepe3 MOpoAbl MautHH M Kopbl. O6BHO 3Ty rpa-
HHUILY HMEHYIOT noBepxHocTbio Moxo.

Ha KoHTHHeHTaNbHBIX WeNL(pax OTMeuaercs Ta Ke I0C/]el0BaTe/lb-
HocThb ¢a1oeB, Ofnako no Mepe npHOJMHKEHHS K BHellIHEMY Kpato 1ebha
Habmiofgaercs ofuiee npeobiafande OCafouHLIX MOPOJ ITIPH COKparie-
HHH MOUIHOCTeH BepXHHX dacTell paspesa. B nejarnueckux ofOaactsix
OKeaHa pas3pe3 3eMHOil KOpHI CYILIECTBEHHO MEeHSEeTCS.

Ha noeepxHocTH mnesarnyecknx oGmacreil OKeaHa JIedUT BOHBI
CIOH, TOMMHHA KOTOPOTO B cpejaHeM okojo 4,5 xu. OOpa3soBanus
MOBEPXHOCTHOTO CJIOSI NPEeACTaBJACHBl PBIXJBIMH, OTHOCHTEJLHO HEKOH-
COMHAMPOBAHHLIMH OCAJKAMH, CPELHSs MOIIHOCTh KOTOPHIX COCTABJISA-
et npumepro 0,6 xm (Poldervaart, 1955). Poixable ocaikd TOACTHAA-
1otcst 6a3aJbTOBLIM CJIOEM, MMEIOIUHM CPEIHIOI0 MOIIHOCTL OKOMO 7 KM.

HekoTtopble cBeZesHs 0 XUMHYECKOM W MHHEpPAJOTrHUYeCKOM COCTABE
3THX MOPOA MOTYT OLITE NMOJyYeHbl HAa ocHOBe 0600MIeHNs ceficMHYeCKOH
uagopmauuu. Cyx/JeHHs O IUIOTHOCTH W, CleNOBaTelbHO, O COCTaBe
nopoj; 6a3albTOBOrO CJIOS OCHOBAaHbl Ha pe3yabTaTaX HHTENpPeTalHH
JaHHBIX 00 yIVIax OTPaKeHHsT 3BYKOBHIX BOJAH U CKOPOCTSX MX pacnpo-
CTpaHeHHs! B CJIOE 3THX popoJ. B KauecTBe HCTOUYHHKA BOJIH OOBLIMHO
HCMOAB3VIOTCSA  B3pHIBEL, CeficMuueckue WCCAefOBAHUA IIPOBOANINCH
Ha MHOTHX y4acTKax OKeaHCKOro AHa. B HeKOTOpLIX M3 HHX ceicMorpa-
¢aMn  OGBLUIO 3aPETHCTPUPOBAHO HECKOJALKO NEpPeMekalomuxcsi CJIOes,
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KOTOPbIE HHTEPINPEeTHPYIOTCS KaK KOHCOIMAHMPOBaHHBIC IejarHyecKHe
ocallki u 6aszanbT. JauTespHOe BpeMsi MCCAEIOBATENH TPHXOMHJIH
K 3aK/IIOUeHHIO, YTO B pas3pe3e NopoJ MOPCKOro JAHA INOJ PBIXJILIMH
ocallkamu 3aneraer GasanbToBeii cnoii. OpHako Ge3 HemocpelcTBeH-
HOTO H3Y4YeHHS caMHX 00pasioB 3THX TIOPOJ HeMb3s CKOJAbKO-HHOYbL
YBEPEHHO CYAHTh O XHMHYECKOM M MHHepaibHOM HX COCTaBe.

B xonue 1958 r. Hanunonanenast Axazemusi nayk CHIA npeanozu-
Jia NMPOEeKT, KacaloUlHiicsi OIEeHKH BO3MOMKHOCTeH HM3BjiedyeHHsi o6pasioB
MOpPOJ IMYGOKHX CJA0EB 3eMJIH MOJ JHOM OKeaHa, BKJIOUas BEIIeCcTBO
manTHH. Becnoit 1961 r. mpomsBopusock npeiBapuTenbHOe OypeHHe
mMopckoro aHa B 70 kM Ha BOCTOK OT ocTpoBa ['Bajlenyna Ha riyOuue
okono 3,5 km. Brito npoGypeno okoso 10 ckBamMH AJAMHOH IIPHMEPHO
180 m. KepHel, nosyueHHBle H3 HECKOJNbKHX CKBaMHH, OKasajnch
npeJcTaB/leHHbEIMA H3BecTKOBHIMM MJaamH (Bascom, 1962). B 3aboe
HEKOTODBIX CKBaKHH OBUIH BCTpeueHbl 0a3albThbl.

HsBecTHO, uT0 Ha KOHTHHeHTaX 6a3a/bTOMAHBIE MOPOJL! HE CBA3aHbI
CKOJIb-/1H00 OTUETVIMBO C PYAHBLIMH 3a/ekaMu. [To3TOMY HeT OCHOBaHHH
OMHATb, YTO MECTOPOXKJAEHHUS] [IPOMBIIIIEHHHIX MacluTaboB MOTYT
OniTh HaileHbl HA JHE OKeaHa B acconyanuu ¢ OGasanpTami. Eciam Bce
JKe 3a/le;KH IEeHHbIX MHHepajoB OyAyT oOHapy:KeHbl B 3THX NOPOAax,
TO O0T60p 00pasloB M OKOHTYPHBAHHE HX OKaKyTCH JAEJNOM CJI0KHBIM
H JIOPOrocToAlMM, a pa3paboTKa, MpPH COBPEMEHHOM VDOBHE TeXHHKH,
HepeHTabenbHOH. Bo3MoxHO, uTOo B OGyAyLIleM 3KCIJyaTalHio PYAHBIX
3aneeit B TOpORAX, TMOACTHNAIOMMX [OHHEE OKE3aHCKHE OCalKH,

Bynxawusecxuid  Konmunenmans- Kannzunmmua-ﬁn"m"”e"m
| ocmpof Holl CKAoH Hbill wenbp S <
Ypoliens mopa e
_P-li oL R
Cnog oca i 1 \ S
ladom -, - R T il i
\ fpowumer N

P uc. 22, CxemaruueckHit paspe3 3eMHOH KOPHl Y Kpas KoHTHneHTa. Ilox jeii-

CTBHEM JaBJEHHUA BbIIIENEKAUHX MOPOJA NOJA KOHTHHEHTAMH [POHCXOAHT OMy-

CKaHHEe BellecTBa MAHTHH, OJHAKO NOJ| OKeaAHAMH, Ijleé TakHe NMOPoOAbl OTCYTCT-

BYIOT, MOBepXHOocTh MoXopopuuuua pacnosaraerTcst CPpaBHUTENbHO HA HeGOABLIINX

rayOuHax. Peskoe Bo3pacrasHe CKOpPOCTeH PacmpoCTpPAHEHHS NPOLOJABHEIX BOJH

6413 nmosepxuHoctH MoXOpoBHYHYA YKA3LIBAET HA YBEJIHUEHHE IVIOTHOCTH CY6-
CTpaTa, 3aJIeraiollero HHXe 3TOH MOBEepXHOCTH.
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P uc. 23. Cxema pa3palGoTKH MHHepaJibHLIX 3aJiexed, 3ajJeralOUuX IOJ MOp-
cKkHM AHoM. [lpemnaraemsiit Meroa po0blYH GJH30K K npoueccy dPpaia, HCnodb-
3yeMoMy sl H3BJededus cepbi. OTAM4YHEe COCTOMT B TOM, YTO PYAHYIO 3ajleXb
JAHa OKeaHa cJelyeT NpeABapHTENbHO PaspyIUHTh IPH [OMOLLH B3pbIBa, BO3-
MOKHO Jaxe fJepHOro, 3ateM ocoObIM CMOCOGOM pacTBOPHTb MHHEpaJIbHBIE KOM-
TNOHEHTH U NOAYUYeHHBI PAacTBOP nepexkauaTb Ha NOBEPXHOCTH.



P uc. 24. Ynpapasiemble Ha pacCcToSIHHA po6OTHl CHENHAJAbHO CO3JdHBI A5

Be€eHHS PAa3JIHYHbLIX MOABOJAHBIX ])ZIC)GT. B 4acTHOCTH MOHTaXa YCTbeBbIX Y3JI0B

He@TAHBIX CKBaXHH Ha MOPCKOM JHe. YmOpasjeHue poGOTOM MPOMIBOAUTCH

€ KOHTPOJbHOrO nyJabTa, Haxojfduerocst Ha cyane, CHAAUWMHA 34 nyJbTOM onepa-

Top Halaojaer ¥ KOHTPOJHPYET [pPH NOMOWIH IOLBOJHOrO TeJeBH/JEHHS BCe
BEINOJHseMble POGOTOM MAHHIYJAUHH.
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P uc. 25. BatHckadbl ABAAOTCS CBOGOAHO NJAaBaKUHMH YCTPOHCTBAMH, CKOH-
CTPYHPOBAHHBLIMH C TAKHM pAacCuYeTOM, YTO YeJOBEK MOJMKeT NMOTPY3HTbCS B HHX
wa rayGuny Gonee 30 tuic. dyrtom. M3oGpamenunii wa 3ToM puCyHKe Gatwcxad
BhIlepKHBaeT 0OJbINOE AaBieHHe H objaajaer, MO 3aMbICJAY ero cosjarens, cde-
puvecKoii KaMepoli /s ABYX YeJOBeK H MOJABOJAHBIM MAHHIYJSITOPOM, CHOCOGHHIM
yray6asitbesl B JOHHBIE OCaAKH M OTOHpPaTh pa3lHYHble OOGBEKTH C MOPCKOTO
ana. Iluranne 6aTHcKada ocyllecTBAAETCH OT MOULHEIX faTtapeil, NOMEWAOMUXCs
BHE Kopnyca.

MOXKHO OVJeT MPOBOAMTE MPH MOMOIIH HEKOTOPOH MOAupUKauuy nmpo-
necca ®paima, HCnoab3yeMOro B HacTosllee BpeMs sl H3BJAEYEHHs
cepbl. OHaKo BMECTO NMPOCTOrO BHIOM3MEHEHHsi YKa3aHHOTO npollecca
B 3TOM cayuae Gojee a(peKTHBHBIM, OUeBHJHO, J0JKeH GBITH npolecce
XHMHUECKOTO pacTBOPeHHS PYAbIL.

B npouwioM nonbITKH BbillleJauHBaHMA PYAHOH 3aiexu in situ
ObUTH CBSA3aHLI CO 3HAUMTENBHBIMH TPYAHOCTSIMU. Jlnsi ocyliecTBieHus
3TOTO TIpoLlecca 3ajeKb A0JMKHA ObITh NMpOHHILaeMOl, uTOObI pacTBOpH-
Teb, (GUABTPYsich 4epe3 Hee M 3(PPEKTHBHO KOHTAKTHPYsS ¢ PYHOH,
pacTBOPsi MPH 3TOM pyAHble Munepansl. Ho o6bMHO NPOHHIEEMOCTBIO
ofaflaloT He TOJbLKO pYAHAS 3aleikb, HO W BMELLAoUKe ee NycThie
nopoAnbl. Ilostomy A0 Tex mop, mOKa He HaiijleH 3(MpeKTHBHEINH cnocos
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KOHTPOJIST HaJ pacnpejefeHueM BHILEJAUHBAIOMero pacrsopa, 00/b-
masi ero yacte GyJeT pacxojloBaThcsi HanpacHo. He McK/ioueHo, oana-
KO, UTO NPHMEHEHHe SJepPHBIX B3PLIBOB MO3BOJIHT H3MEJbYaTh NMOPOJHL,
cojleprKallie TOJIe3Hble KOMIOHEHTHl, HEMOCPeJCTBEHHO B Tpejesnax
okeanckoro aua (Flangas, Shaffer, 1960). HepasapoOaenurie nopofsl,
OKpYZaloLlHe 30HY B3pbiBa, OKaxyTcsd HeNpPOHHIaeMbIMH IJisl BHILIE/1a-
YHBAIOLIEro pacTBopa M, TakUM 00pasoM, CHITPAlOT poJb CTEHOK pesep-
Byapa, INpensiTCTBYIOIIMX yTeuke pacTtBopa. [lpeinaraemblii MeTod
HILIIOCTpHpYercs puc. 23. OnHaKo NpHMEeHeHHEe MeTOJ0B BhIllle/1auHBaHH A
Ui paspaloTKi MHOTHX MECTOPOKAEHNH OTPAHWUEHO Jae Ha KOHTH-
HeHTax. PaspafoTka pyaubix 3anexed noOJ JHOM OKeaHa OKaxercs
peanbHO OCYIIECTBHMOH JHIUBL MOCTE TOro, Kak OyAyT cO3AaHHl ycTa-
HOBKH Jisi riy6okoBogHoro 6ypenus, slepHble YCTPOHCTBA, MO3BOA-
mue sddexTHBHO APOOHTL MOPOABI ONPEeeHHOH 30HBI MOPCKOTO JHa,
CHCTeMbl BBeJIeHHST H OTBOJA pacTBOpHTENIeil, 3(pheKTHBHbIE U HEJOPOTHE
pactBopHTesH H T. A. Ho BecbMa BepoATHO TaKike H TO, UTO CO3JlaHHE
CHHTETHYECKHX MaTePHAJIOB H3 LIHPOKO PacIpOCTPAHEHHBIX H JOCTYII-
HBIX 3JIEMEHTOB TMO3BOJHT COKPATHTH NOTpeb/IeHHe MHOTHX NPOMBIILIEH-
HO IE€HHBEIX MHHEpaJIOB, BCTPEUAIONINXCs B 3ajexax Ha OKeaHCKOM JHe.
He uckmoueHo, MO-BHAMMOMY, W NpHMeHeHHe B OvAylem Adsi paspa-
GOTKH T1YGOKOBOJHBIX MECTOPOMKIEHHH pOGOTOB, YyNpaBisieMblX Ha
PaccTOSIHHH, MJIH TNOJABOAHBIX CyJoB THna OaTHckadoB ¢ 4eJOBeKOM
(puc. 24 u 25). Tax, komnauueit «[llenn ofin» cospano ocofoe noason-
HOe YCTpOHCTBO, npejHasHayeHHOe JISl MOHTazka Ha JHe MOps ycTbe-
BhIX Y370B OYPOBBIX CKBa)KHH, a TAKKe Pa3JHUHBIX npucrocobienui,
HCTIONB3YEMbIX NpH  A00bIYe HepTH.

3AJIEXH TIOJIE3HBIX HCKOITAEMBIX, SAJIETAIOIMX
Mo, NMOBEPXHOCTHBIMH OCAJKAMH KOHTHHEHTAJIbBHOIO WEJIb®A

Boauas Tosma oKeaHa W COBPEMEHHbIE OCAJKH HaJeiHO 3alUILAI0T
KOHTHHEHTA/IbHEIE 1edbdbl oT 3po3uu. OJHAKO ecau OTBJAEYLCS OT
3THX HE OUEHb SHAUNUTENBLHLIX OcofeHHOCTEeH, TO B 1eNOM MOXKHO CUH-
TaTh, YTO KOHTHHEHTaJbHble Weabpbl MHpa HMelT HeMaso OOIMX uepT
reoJIOTHYeCKOro CTpPOeHHsI H reoMOpP(OJOrHH €O CMEXKHBIMH 00JacTAMH
MarepHKoOB, YacTbl0 KOTOPBIX OHH B JeHCTBHTENBHOCTH SBJSIOTCH.
B 1953 r. MexkayHapoJHasi KOMHCCHS 10 HOMEHKJAType (opM pesbeda
OKeaHCKOro JHa ONpelesnnyia KOHTHHEHTAJNbHBIH 1enbh) Kak «30HY,
NPOCTUPAIOUIYIOCS BOKPYI KOHTHHEHTA OT JIMHHHM CAMOH HM3KO# BOJIB!
Jo rayOuH, Ha KOTOPBHIX KPYTH3HA NOABOJAHOIO CKJIOHA DE3KO yBeJIH-
ypBaeTcs». B 1enoM fannoe onpenenenue sBiasiercs afekBaThbIM. OfiHa-
KO CYLIeCTBYIOT TaKue YYacTKH, rje HalJjioflaetcsl 1o KpaiiHeil Mepe
IBa nepernfa CKJOHA, TMPEXKAE UeM IPOU3OHAET pe3Koe H3IMeHeHue
KPYTH3HLI nepes oOmactbio Goapumx rayOuH. ITojoOHble HapyieHHs
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B penpede cKIOHa H3BecTHB GiM3 BocTouHOro moGepexps tora CLIA.
TaknuM 0Dpa3oM, MOMHMO OTMEUEHHOTO B NPHBEJIEHHOM BhILIe ONpeje/e-
HUH KOHTHHEHTA/NBHOTO wieibda YBeTHYEHHST KPYTH3HBI BHelIHeH
dacTd wenbda, o0bMHO YIOMUHAIOT U O Fpasuiax rayOuH, Ha KOTOpbiX
npousowen neperu6 ckiaona. Ha oauno#t u3 xoudepenunii IOHECKO
nocJjie JJIHTENLHOro o6CyKAeHHst Oblia NPHHATA MaKCHMaJbHas TJ1yOH-
Ha meabpa, paBuas 600 », uan 300 paromos (Shepard, 1959).

[Toutn HempepbIBHO NPOHCXOAUT H3MEHEHHE COOTHOLIEHHH BHICOTHBIX
OTMETOK YPOBHS OKeala H KOHTHHEHTOB. Ilo cpaBHeHHIO ¢ COBpeMEeHHbLIM
VPOBHEM B HeJlaBHEM TeOJIOTHYECKOM IIpOLLIOM YpPOBeHb OKeaHa TO
MOHHzKaJCsA, TO noBemrancs. OrpoMHBEE KOJU4ECTBA BOAB! Obliu CBA3A-
Hbl B MaTepHKOBHIE JIEJJHHKH B 3MOXY ojelleHeHHs. B pesyabtate ypo-
BEHb MOpPsl B 00wieM noHusuiacs npuMepso Ha 150—500 ¢yrtos (Shepard,
1963). B Te nepuo/ibl KOHTHHEHTAJbHbIE MeNb(bl ObIH B 3HAYUTENLHOIH
Mepe oOHaxeHbl AJIsi MPOTEKaloUHX HAa MarepHKax IIPOLEeccoB pyJo-
ofpaszoBanus. ¥ Tak Kax nopojibi, 3ajeraiouine noj noBepXHOCTHHIMH
ocafKaMH KOHTHHEHTaJbHbIX IIeJb(oB, HMEIOT HeMaao OOIEero ¢ cooT-
BETCTBYIOWIMMH 00pa3oBaHHAMH CMeKHBIX MAaTepHKOB, TO eCcTh Bce
OCHOBAHH# CUMTATh, YTO B THX NOpOJAX 3aKJIOUEHBI Te Ke MNoJjes-
Hble HCKONAaeMble, YTO M B MNPHMBIKAIOIHX K HHM MaTepHKOBBIX
Maccax.

Ha xouTHHeHTax 3anexH pyJ pasJHYHBIX METAJJIOB BCTpEYaloTcsl
O0BIMHO ONU3 KOHTAKTOB U3BEPIKEHHBIX NOPOJ, B 30HAX TPelWHOBATO-
CTH H B npejieniax HHTpY3ui. MoKHO 02KHAaTh, UTO PYAHbLIE MECTOPOK/Ie-
HUsl OYAyT HalileHL H B aHANOTHYHBIX IO CTPOEHMIO y4acTKaX KOHTH-
HeHTa/lbHOTO wenba. Ho nmockonbKy B mocsieiHHX pa3BHTHI IJ1aBHLIM
00pa3oM ocallouHble MOPOAB!, TO, MO-BHAMMOMY, KOJHUYECTBO DPYAHBIX
3ajiexell CpeAM HHUX OKameTcsl 3HauNTeJbHO MeHbIUMM. BoisABIeHHe
PVAHBIX MeCTOPOMKJeHHH B 30HE KOHTHHEHTAJbHOTO ILIeJb(a CBs3aHO
€ M3BECTHBIMU TPYIHOCTSAMH, €C/il JUI 3TOTO NPUMEHsIoTes reodusude-
CKHE, Teo/IOTHYEeCKHE W TeOXHMHUeCKHe MeToJbl, OOBIUHO HCMOJb3yeMble
Ha cyme, B MOPCKHX yCJIOBHAX CTOMMOCTB OIeHOYHO-NOHCKOBOTO
OypeHHsT B HECKOJBKO pa3 INpPEBHIIAeT CTOMMOCTh Pa3BelouHbIX padoT
Ha KoHTHHeHTe. Takoe ke NOJMOKEHHE U C 3aTPaTaMH HA TOPHOPYAHLIE
pabothl, €c/i B YCJOBHSX MOPSi NPHMEHSIOTCH TPaAHIHOHHBIE METOJLI
JOOBYH METANTHUECKHX TOJIe3HBIX HCKOMAeMbIX.

Jlerko pacTBOpPHMBIE MHHepa/ibl, HalpuMep cofa, ACOLIBAITCH HA
cylle nyTeM BBIIIETAUYHBAHHA WX H3 BMellawmmux nopox. Ilpu ucnonsb-
30BaHHMHM 3TOTO MeToJa B NMpHOPEKHO-MOPCKOH 0GCTAaHOBKE CTOMMOCTD
A0OHIYH YBeJHUHBARTCS IPUMEPHO BJiBoe. BhICOKHE 3aTpaThl B Hayalb-
HBIH nepuo/i pa3paboTKH MOPCKOro MectopoxkieHus OVAYT cCYIIeCTBO-
BaTh [0 TeX MOp, Noka He OyAeT CO3[Aaua COOTBETCTBYIONIANA TEXHOIOTHA
skcnnyaranuu. IloaBofuble MeTOABI JOOBIYH HCMBITHIBAIOTCS, B YaCcTHO-
CTH, B Ipolecce 3KCIIyaTaluu cepHoil waxtel ['pang-Ain B Mexcu-



CJIOH, TNMOACTHJIAKUIHE PBIXJIBIE OCAOKH MOPCKOIO IOHA 113

KaHCKOM 3ajHBe. 3T0 MecTOpO:kAeHHe OblI0 OOHAPYKEHO INpH NOH-
cKax HeTeHOCHBIX CTPYKTYP B KeHIIpOKe COJNSTHOrO KymnoJa.

Consnple Kymoja npeAcTaBlIsioT co00i IHAMHADHYECKHE TeJa
OTHOCHTENILHO HeDOJBIIOTO CeUYeHHs B TONEepeuHHKe N0 CPaBHEHHIO
¢ HMX BePTHKalbHBIMH pa3Mepamu. OHH (QOPMUDYIOTCS B pe3yJbTaTe
HATIPABJIEHHOTO BBEPX BBILABAMBAHHA TYOOKO NOIPYKEHHOTO macTa
conmu. [lox meficTBHeM 3HAuMTENBHBIX JaBieHHi BbllleJekKalUX CJI0EB
COJIb MOABEPTaeTest 1aCTHYECKUM JIepOPMALUsAM H TepemMelliaeTcs BBepX
no ocsableHHbIM 30HAM, B YacTHOCTH IO pPaspbiBHBEIM HAapyLICHHSM
BEPXHHX IJIACTOB.

Ilpn noxppeme cossiHO¥ MacCHB MIPOPHIBACT HALCOAEBLIe CJIOH, pacTd-
riBas UX no nepucgepun Kymosa; B pesyJbTaTe 00pasylorcs TaK Hasbl-
Baemble Hedrsible JoByiuki. Kpome Ttoro, B npouecce GopMHpoOBanusd
COJISIHOTO KYNOJa CJOH, pacnojaraioouuecs Hal COJIAHBIM IITOKOM,
OPUIOAHUMAIOTCS M u3rubaroTesi, co3/laBasi Ha BeplIMHe COJNSHOrO Mac-
CHBa KYIOJIOBH/HbIE CTPYKTYPEI, B KOTOPBIX MOKET TaKKe HaKanauBaThb-
csl HepTh (pHc. 26). Tak Kak MJIOTHOCTH COJIM 3HAUHTENBHO HHKE IJIOT-
HOCTH BMEIMAIOUUX NOPOA, TO BHIIBAEHHE COJMAHBIX KYIOJIO0B HEPENKO
OCYLIECTB/ISIETCH 10 MaTepHalaMm TpaBHMeTpHYecKOH cnheMKH. Becpma
VAOBJIETBOPHTE/ILHEIC PE3YJAbTATH IPH MOHCKaX MorpeSeHHbIX CTPYKTYP
JaeT Takxe NpuMeHeHHe ceiicMopasBelkd. Ha puc. 27 nokasanel MecTa
HaxoxJenus psga KynonoB B obmactd nobepexbsi MeKCHKaHCKOTO
3anuBa. ONMH M3 TakMX Kynosos, oOnapyzkennbiii «Xamba oiin xom-
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P uc. 26. CxemaTnyeckuii paspes consHoro kynona. HedTaHble JOBYIIKH

o6pasylorcst 0 nepHpepHH COJSHOrO IITOKA BCJeJCTBHE B3JaMBIBAHHS H BOJO-

HeHHSA BBEPX OCALOUHLIX NOPOJ NPH ABHKEHUH CONAHOR Macchl. K KynomoBuHBIM

MOLHATHAM HAJCONEBOH TOJULH TAKxke 4acTo OLBAIOT NPHYPOUElbl KONJIEKTOPH

HedTH. B kefinpoke ogHOro H3 TAKHX COJNSHBIX KYINOJIOB H pacnojaraercs cepHas
sanewn [pann-Adn.

8—572
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P uec. 27. Kapra MeKcHKaHCKOro 3aJHBa C COJSIHLIMH KymoJaMH (mOKasaHbt
KHDHBIMH TOYKaMH) H yyacTKkaMH HedTenmposBieHHil Ha IHe 3anmuBa. [loaaraior,
4TO MOA AHOM MeKCHKAHCKOro 3aJHBa 3ajeraerT NPOAYUHPYIOIIHHA COJsHblE
KYIoJa NJacT CoJH OTPOMHOil MPOTSKEHHOCTH oT npuGpexunix palionop Texaca
# Jlyusuann jo nepemweiika Teyaunrenek. Takum o6pasoM, Bcs 3Ta TeppPHTOpHA
siBJAsIeTCs IepCNeKTHBHOH JJ1f noHcKoB Hepth (Pepper, 1958).

naHu», 3ameraet noj Touuiel ocagkoB 'osd, momuocTeio 2000 dyroB,
npuMepio B 7 wmuasnx Mopucree ['panp-Aina (Jlyusuana), npuuem
ray6uHa B 3TOH uYacTH MeKCHKaHCKOro 3ajqMBa COCTaB/AseT OKOJIO
15 dryros. [pu Gypenuu Ha HedTh B W3BECTHSIKAX, TOKPHIBAIOMIUX COMS-
HOI KynoJ, oGHapykeHbl 3HaYHTeNbHble 3ame:kd cepbl. MollHoCT
collepKallX cepy nopoA BappHpyeT B mnpefienax 220—425 dyros,
a MJIONIafb X Pa3BHTHA JOCTHIaeT HeCKONBKHX coTeH akpoB. Io 3ana-
caM cephl 3TO MecTopox/JeHne siasercs: TpetbiM B CIIA.

Ilpu skcmyaTauuu Mectopoxienus I'pang-Ain xomnanus «®Ppu-
nopt cangep» NPHUMEHSET HECKOAbKO MoAupuuupoBaHHb Metold Ppa-
mwa. B npeanoxkenHoMm KoMnahueill BapHaHTe npecHas Bojla 3aMeHeHa
narperoit o 350° F Mopckoii BoJOH, KoTOpylo MOJ AaBJ€HHEM 3aKa-
4UBAIOT No BHewiHefi TpyGe B cepuylo 3anexkb, Ile OHA Bhi3hiBaeT IJaB-
Jnende cepwl. PacmyaBnenHasi cepa BbIIaBIMBAETCH Ha INOBEPXHOCThb
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P uc. 28. Cxematuuecknii paspe3 CepHONl CKBAKHHEI, 3KCIIYATHPYEMOIl MeTo-
oM @pawa. B ckBaxHHY ONYIleHO TPH KOHIEHTPHYECKHEe TpPYyObl, BCTaBJAeHHbIE
Olua B 1pyryio. [lo napymuoi TpyGe B CEPHYIO 3a/Iekb 3aKAUUBACTCA Meperpe-
Tas BOja, KOTOpas BhI3biBaeT nJjasjenHe ceprl. [To mentpasabHoii TpyGe K nojouse
CEPOHOCHOTO MJacTa MOAAeTcst CKaThlif Bo3ayX. JlaBieHHeM nocjefHero pac-
njiaBjieHHas cepa no BHyTpenneil TpyGe BhjaBjNBaeTCs HA NOBEPXHOCTS.

8%



Puc. 29. Tloanuce K pucynky cM crp. 117.
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no TpyGe, BCcTaBJeHHOH B mepBylo. TakuMm o0pa3oM, JABHIKEHHE CEpbI
K YCTbIO CKBa)KMHBI YaCTHUHO TNPOHCXOAMT IOJ AeHCTBHEM JaBJIeHHSI
BOJIbl, HATHETaeMO# B 3anexkb. BMecTo TOro utoObl NIPOH3BOAMUTE Iepe-
KauMBaHHe cepbl, Ha BceM IYTH ee TOAbeMa Mo LeHTpaibHOl TpyGe
K NOJIOIIBE CePOHOCHOTO maacTa NojaeTcs ckKaThlii Bo3llyx. B pesyabra-
Te NMPOHCXOAHT YMeHblleHHe TJIOTHOCTH cToJ0a cepbl, YTO M TIO3BOJSET
cepe npeojioyIeBaTh OCTaBLINICS OTPe30K NyTH Jo noBepxHocTH. Puc. 28
HaTiocTpUpyeT nponece Ppawma, Ha noBepXHOCTH cepy OTAENSIIOT OT
BO3llyxa M B PAcCIUIaBJeHHOM COCTOSIHMHM INePeKaunBaioT Ha Oeper 1o
o6orpesaeMoMy TOABOJHOMY TpPYGOIPOBOLY.

Jlnst paspabotku cepHoro Mectopoxkienust I'pani-Aiiy Geuto cnpo-
EKTHPOBANO ¥ TOCTPOeHO Kpynuefdwee U3 KOTAa-iub0 BO3ABHIa€MBIX
B OKeaHe CTajJibHOe COOpPY KeHHe CTOMMOCTbIO OKO0Jo 30 MIH. Joui.,
HMerolee oOIIYIO NMPOTSXEeHHOCTh NpuMepHO 0,5 MuAM M BBICOTY Hap
BofiaMi MekcukaHckoro 3anuBa 6ojiee 60 ¢yrtor. KoHcerpyKuus 3cra-
KaJbl mpelycMaTpHBAeT ee YCTOHUHBOCTh K yparaHaM, KOTOpPBIE MepHo-
JMUeCKH paspaxaioTcsi B 3ToM pafione. Ha scrakaie MOHTHpYeTCsi Bce
HeoOxo/iumMoe oGopynoBanve. Ha 6GazoBoi mnnowajke pasMemaiTcs
nomeleHus Jisi obCayKHBAIONEro nepcoHana H IMomaika 4is nocaj-
KH BEPTOJIETOB, NepeBO3ALUX JIoAeld H HeoOXoAuMble Lyist paGoThl Ipy-
sbl. ExxelneBHO narpesaTelbHasi cHCTeMa M TypOoreHepaToOpbl [POMbi-
cna pacxoayior Gosee 13 mMaH. Kyb. ¢yTtoB rasa. Ilogpo6GHoe onucanue
TOPHOPYAHEIX OcOOeHHOCTEH 3SKCIUIyaTallHH MecTopoxieHHs [panja-
Aiin moxHo Hafitu B paGotax Bayma (Baum, 1960), Xsucona (Hanson,
1958), Jin (Lee, 1960) u ITaamepa (Palmer, 1960).

Muorye n3 paccmatpuBaBUIHXCS BblE THNOB COMASIHBIX KYNOJOB
OBITH OTKPBLITHL B paiioHe noGepexbs MexkcHkaHckKoro sanuBa. OnHako
aumb 10% u3 250 pasGypeHHBIX KYNOJOB 3aK/IIOYadH 3aJIEXKH Cephbl.
B skennyaranuio ke Gpiio nepefano okonao 12 kynosos. Mmeiores Bee
OCHOBaHMS IOJAraTh, YT0O H B MOPCKHX YCJAOBHSIX, TPHTOAHBIX s
NPOMBIILTEHHOH pa3paboTKH, OKaXKeTcs NPHMEPHO TOT K€ IPOLEHT
consiiplx KynonoB. OfHako INPOHJET ele HeKOTOpoe BpeMsi, TIPexAe
YeM BBISICHUTCS BONMPOC O PeHTafesqbHOCTH 3KCIVIyaTalMH 1UaxThl Ha
I'panp-Afin; kpoMe Toro, KpafiHe TPYJHO OLEHHTh pa3pyliaioilee BO3-
JefiCTBHEe YyparaHoB Ha BO3JABHTHYTHIE B MOpe COOPYIKEeHHS.

P uc. 29. Okenayaraunonnasa ycranoska [pavj-Aiin («@punopt candep kKowm-
MaHW»), CMOHTHPOBAHHAA B MOpe Ha CTAaJbHOM OCTPOBE.

ITpoMBICEsT HAXOAMTCH B OTKDBITOM MOpe, B 7 Muasx oT [panpa-Afin (Jlynanana). CToumocTb
scrakajanl cocraBasier 30 MAH. A0MJ., HE CYMTAs CTOHMOCTH NMPOH3BOACTBEHHBIX TIOMelleHHH
BOJOHATPEeBaTe/IbHOH YCTAaHOBKM, KOMIpeccopos, pas/jHuHoro ropHojoGupaioumero oGopy-
JOBaHWS H KBapTHp mia 120 usenoBek obcayxKupalomero nepconana. B Bepxreft wyacTh
V-o0pa3noft KOHCTPYKUHH pa3smelleHbl OypoBble YCTAHOBKH H  SKCHJAYATALHOHHbIE I1J1aT-
popmul. [lo mepe oTpaGoTKH OJIHHX YYaCTKOB SaJleXXH BENeTCs HeNnpepniBHOE HanpaBJeHHoe
O6ypende B HOBble yyacTkd. [lokasanunasi B JieBofl YACTH CHHMKa nnaatdOopMa HCMoONb3yeTcs
Ansi OypeHHS CKBaMHH, NeJb KOTOPHIX PasrpysHThL 3ajexb OT H30mTKAa BoJAb. [loOuiTas
cepa nepekauHsaercs Ha Geper no saTtonieHHomy obGorpepaemomy TpyGonpomopy.
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Tlomumo cepel, U3 COMAHLIX KyMnoOJaoB A0OGHIBAIOT Takxke coib. OfHa-
KO KaK HCTOUHHK COJIM TaKHe KyIoJja He MpEACTaB/ISAI0T cepbe3HOil LieH-
HOCTH, TMOCKOJILKY 3TOT MHHEDAaJbHBIH NMPOAYKT MOKHO MOJYUHTH U M3
OCANlOUHBIX MEeCTOPOXAEHHH, W TyTeM BLINADMBAHHA CaMOH MOpPCKOH
Boasl. Kpaiine comuutensto, uto0bl KOraa-inu6o BO3HHKJIA HEo6XOIH-
MOCTh JOOLIBATE COMb M3 CONSIHBIX KYIOJOB OTKPHITOTO MOpS.

JKHJIBHBIE 3AJIEXXH

MHOro MHTEpecHOro BLISIBUJIOCH IIPH SKCILIYAaTalMH MOPCKOMH HIaXThl
6au3 octpoBa Cryp-lOccapé, pacnonoxeHHOro npuMepHo B 50 Muasax
joro-3anajiHee XenbCHHKH. MarueTut sfech A0GbIBAIOT U3 MacTooHpas-
wofi Haiiku, pacnonaratwureficss nox AHom PuHCKoro 3amuBa. Mecto-
posnenne Cryp-IOccapé Obl1o 0OHApyKeHO IPH MOMOLLM MarHHTHBIX
MeTo/I0B pa3BelKH, KOTOphle NMPOBOJAKIHCH B OOLIeM IHK/e reodpusiye-
CKHX HccaenoBanuit, KpoMe TOro, MarHWTHbIE M3MEpEeHHST IPOM3BOAH-
JIUCL TAK:Ke M ITIPH TOMOIIM MarHMTOMETpPOB, pa3MEeIleHHBIX Ha JHe
mopsi. Mayuenne o6pasuoB pyA U IMOPOA, H3BJeUEHHBIX cO JIHA MOps
BOJI0/JIa3aMH, 4 TAKKEe KEepPHOB ajMa3HOro OypeHHs MOATBEPAHJIO BHISB-
JIeHHBIE MarHUTHbIE aHOMAa/JIHH. DBypoBble CTaHKHM NOMEIAIHCh . Ha
HeOOMBIINX CKaNUCTBIX OCTPOBKAaX B 3TOM pafioHe sanquBa. B pasOypu-
BaHH{ MECTOPOXKAEHHS TNPUMEHSIHCh TaKKe INepelBHiKHbIE OGypoBbe
BBIIIKH; OTOPLI MOCJAEAHHX YKPEIUISJIHCh Ha MOpPCKOM JHe. OueHKH
3amacoB MeCTOPOKJAEHHsS OCHOBaHBl Ha JaHHBIX aaMasHoro Oype-
HUSI, KOTOpoe NPOBOAWIOCH Yike H3 camoit waxtel (Cruickshank,
1962).

Kak moka3aHo Ha puc. 30, mecropoxkjenHe paspabaTelBaeTcsi mpu
MOMOIIH CHCTEMBI HAlPaBJAEHHBLIX LIAXTHHIX CTBOJIOB H IUTPEKOB, HpO-
OGHTBHIX C OCTPOBOB, PACIOJOMKEHHbIX BOMM3M PyAubIX xua. Paspabotka.
JKHJI BEJIeTCsl C OCTaBjeHHeM DyAbl B 3aboe M ¢ mpeloXpaHHTeNbHbIMH
IEJHKAMH, TO €CThb MeTOJOM, KOTOPBIH INHPOKO HCIONBL3YeTCs MpH
3KCIIyaTallHd MHOTHX KUJIBHBIX MaTepHKOBHIX 3anexeit. [lostomy
0000IEHHO 3TY IIAxXTy MOKHO pacCMaTpHBAThb KaK MaTepHKOBYIO.
Onunako ¢ neil cBsi3aH Psifl CHEH(HYHBIX BOMPOCOB 10 BLIABJIEHHIO
M 3aKPBITHIO BOJOHOCHBIX TPellMH. DKCIyaTauus Apyroi MaxTbl 3TOTO
paiioHa TPOMIBOAMTCH Hepe3 TYHHEAb, NPOXOAAMIMHA MOL MOPCKHM
JIHOM TpHMepHO Ha 2,5 K.

JKenesopyaHoe MmecropoxieHHe Ha octpoBe Hplodaynineny uac-
THYHO YXOAUT MOA AHO ATiaHTHUeckoro okeana. Ouo paspabaTuiBaercs
[pPH TOMOIMIM IUTPEKOB, HAYHHAIOUMXCA OT IVIABHOTO LIAXTHONO CTBOJIA
ia octpose Besn. 3anackl 3TOr0 MECTOPOXIAEHHA OLEHHBAIOT BeJTHUH-
HOIl MOpsilKa MHOTHX MHJAHaploB Tonu pyasl (Papper, 1958). Ha
psile MPOAONKAIIMXCA [0J AHOM MOPS YrobHBIX WaxT B Snomun,
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P uc. 30. Mopckass kenesopyanas maxrta Cryp-IOccapé B OHHAAHAHM.

A — nnaax; B — paspes.

Awurnuu, Hopoit [Ilotnanaun Jo6bua BefleTcsl MOCPEACTBOM TYHHEIbHBIX
IITPEKOB, TPOOMTEIX M3 IMAXTHBIX CTBOJIOB Ha Oepery.

Muorne MecTopoKAeHH TAKOro THIIA SKCINIYaTHPYIOTCH OOBIYHBIMH,
TIpEUMEHSIEMBIMH Ha MaTepHKe Metofamd. Ha 3ToM ocHoBauuH aBTOp HE
TIPUUMCHSIET HX K KaTeropuy MOPCKUX MUHepalbHLIX pecypcoB. Mekmio-
YeHHe COCTaBJISIOT T€ C/yuaH, KOra 3TH MeCcTOpPOJIeHHs GBLIH OTKPhI-
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Thl B IpOLIECCE NPOBOAMBLIMXCS HA BOJE TOMCKOBBIX MCCAEJOBAHME HJIH
Korja paspafoTka HMX OCYIIECTBJsieTCA OCOOBIMH MeTOAaMH, BHIGOP
KOTOPBIX AUKTYETCS YCJIOBHSIMH HAXOMKAEHUS TOAE3HOTO HCKONAeMOro
oA JHOM MOpS.

3AJIE)KHM HE®TH

Heemotpst Ha To 4TO AaleKo He BCe CUNTAOT He(Th «MHHEepadbHBIM»
pecypcoM, TeM He MeHee IO MOpeM HaHJIeHbl TdKHe 3anachl 3TOro
[0JIE3HOTO MCKOTAEMOTr0, YTO IIEHHOCTh HX KOJOCCa/bHa, a NepCleKTH-
Bbl HX J06bMM TpaHAHo3Hb. OueBHJHO, UTO HH INEpej OAHON OTPACIbIO
rOpHOAOOLIBAIOIIEH [TPOMBIINVIEHHOCTH HE BO3HWKaNO CTONb CePbe3HbIX
npoGyieM, CBSI3aHHBIX ¢ pa3paloTKOH MOPCKHX MeCTOPOMKIEHHH, KaKHe
BCTaJIH Tepes HeTsiHOM NpOMBILIIEHHOCTLI0. B ¢BA3Y ¢ 5THM BompocaM
no0OBuH MOPCKOH He(TH B 3TOH KHHle ylensiercs ocofloe BHHMaHHe.

IKcnsyaranusa MOPCKHX HePTAHBIX CKBa)<HH BriepBbie Obula HauyaTa
sOansn Kanudopuuniickoro nobepexnbsi eue B 1899 r. (Thomasson,
1958). He¢renocHble y4acTKH B MOpe OBLIH OTKPBITHI KaK I1POJOJIKE-
HHE MeCTOpPOXKACHWI CyiuH. DypeHHe CKBaKHH Ha 3TH 3a/€KH IPOH3-
BOJHJIOCH C MHPCOB M HCKYCCTBEHHBIX OcTPOBOB. Hekotopoe Bpems cny-
CTSl CEpbe3HbIe YCOBEPLIEHCTBOBAHHA OYpPOBOH TEXHMKH MO3BOJIHJN
ocyIlecTBAAT, OypenHe HanpasaeHHbIX HJIH HaKJOHHBIX CKBajKHH,
npuueM OYpOBBEIE YCTAHOBKH pacnoJiaranich #a Oepery. B pesyabrarte
0Ka3a/l0Ch BO3MOMKHBIM pa3bypHBaHHE MOPCKHX 3aJleed, HaXOASLIMX-
csi Gosiee yeM B 2 MHJIsX OT Oepera. M TeM He Menee Bce 3Tu MeTOALI:
OypeHHe C MCKYCCTBEHHBIX OCTPOBOB HJIM IHpPCOB, HanpasJeHHOe
Gypenue — GBLUIH OTPAaHHYEHBl TEM PACCTOSHHEM, KOTOPOE OHH MOLJH
3ddexTHEHO NPOXOANTL ¢ Oepera o HedTSHOH 3ajeKu.

[lepen HauasoM BTOpOH MHPOBOi BOIHHBI B TePPHTOPHANLHBIX BOAAX
Mekcukanckoro sanuea Coepunennble IllraTtel npoussesnn Gypenne
He(pTAHBIX CKBaXKHH C IIABYYUX YCTAHOBOK, paboTalolMX B 3alHIIEH-
HbIX 3aToHax. Ilocsie BOHHBL 3TH MeTOAH Oypenus ObUIH YCOBepIUeHCT-
BOBaHBl, 4TO MO3BOJIHJIO OCYLIECTBAATL OypeHHe ¢ ocobblX CYA0B, paGo-
TAOMUX B HE3AUHIIEHHBLIX yyacTkaX Mops. OAHako B OCHOBHOM Bce
elle COXpaHseTcsl 3aBUCHMOCTh OT YCJIOBHH KpenneHust 6ypoBoit miar-
¢GopMbl Ha MOPCKOM JIHE, HHBIMH CJIOBAMH, NIPHMEHEHHE IJIaBYUUX OCHO-
Banuil B ¥3BeCcTHOH Mepe orpaHuueHo rayouHoii mopsi. M xors, cornac-
HO MpeIBapHTE/IbHBIM [IPOEKTaM, HaMeuaeTcssi OypenHe HedTAHbIX
CKBaXHH ¢ naatThopM, OnUparolUxcs Ha MOpcKoe JHO npH rayOGHHax
1o 600 ¢yToB, NOKa Bce ellle HET cepPbe3HOH YBepPeHHOCTH B TOM, 4UTO
3TH ycraHoBKH OYAyT 3dpeKTHBHO HCTIONL30BAThCS Ha rnyOHHax Gojee
300 ¢yros. B Hacrosiuee Bpemsi nojJo0HLIe 6ypoBhie yCTAHOBKH IKCILTYa-
THpPyIOTCsi B Bojax Kanudopuuiickoro nobepexbsi Ha raybuHax
nouts 200 ¢yTOB, a 0JlHAa YCTaHOBKA, CIIPOEKTHPOBAHHASA M MOPCKOTO
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i1 Ha raybune 250 ¢yTOB, HAXOAMUTCA B CTaAiH 3aBOACKOIO
Bnenns (Anonymous, 1963a).

yuHas ¢ kouua 1940 r. u B nadane 1950 r. 4 HeprsiHble KOMIaHUH
MY yuyacTue B pa3paboTKe ycOBEepIIEHCTBOBAHHLIX MeTONOB Gype-
e TANBIX CKBa)KMH €O CBODOJAHO TNJIABAIOIUX YCTAHOBOK.

31. TlepBasi naasyuasa Gyposaa ycranoska CUSS-1, npepuasnauennasn

peHHsl pasBe/lOuHbIX JHOO KCIJAyaTalMOHHbIX He(PTAHBIX CKBaXHH. ITO

HCNOJIb30BANOCh /15 3KCNEepHMEHTaJbHOro OYpeHHs CKBaHH B COOT-

¥ ¢ npoexktom Moxoa ua ray6une 12 000 dyToB; npumeuaTeabHo, 4TO

')bl€ H3 3THX CKBamMH npoun 600-pyroByo TOAMY AOHHLIX MOPCKHX
0CaAKOB.
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B pesyabrate Gbl1a co3fiana cepust cylios THna CUSS (puc. 31). CyaHo
tuna CUSS-I moxker ocyuecTBisaTs OypeHHe IOHHEIX MOPCKHX ocal-
KOB Ha miyOMuax nmopsaaka 15000 dyros. [asa peinenns opHoil u3
IIOArOTOBHTENbHHIX (a3 mpoekta Moxon Takoe cyAHO GBIO HCIOIb30-
BaHo Ans pasdypusanusa 600-byToBoil TONUM MOHHBIX MOPCKHX Ocaj-
KoB Ha ray6une 12 000 ¢yroB. Ha puc. 32 nokasana Gosiee mosaHsst
moaudukauusa nofoGHoro cyaua CUSS-III, npu nomomwu kortoporo
MOKHO pa3bypuBaTh oKeaHckoe AHO Ha ruayOuue csbiue 20 000 ¢ytos.
Bo Bpemsi OypeHHs] CKBa)KHH 3TH CYAA TOYHO (PHKCHPYIOT CBOE II0JIOKe-
HHE B MOpe IIpH TOMOIIH HeCKOJBbKHX SIKOPeH M TPOCOB, NPOXOJALIHX
KPecT-HakpecT OT HOCOBOil M KOPMOBO# uacrteii kopalsis; Kpome Toro,
JJIsl 3THX LleNell MpUMeHsieTcs cHcTeMa rpeOHLIX BHHTOB, COeAHHEHHas
¢ OYeHb TOYHBIM TNO3HIHOHHEIM YCTPOHCTBOM, INOCPEACTBOM KOTOPOIO
1107107KeHHE CYAHA (PHKCHPYETCH OKOMO OceBOH JaHHHH Oypsiefics
cKkBaKHHBL. Takas JuHaMHUYecKass MO3HIHOHHAS CHCTEMa IpPHMEeHsiach
BO BpeMs NOAroOTOBWTedbHOTO Oypenus coriacHo mnpoekty Moxos.

B nesom MuHepanbHble GorarcrBa riy0OKHX dacTeil KOHTHHEHTAJb-
HOro Wesb(a 3aleraloT B TeX e YCJIOBUSX, YTO H [OJIe3Hble UCKOIae-

P uc. 32, Byposoe cyano CUSS-III, npeicrasasiomee co6oil nMocaeAHIO0 MOIH-

¢ukanmio cyaua CUSS-I. 3to cyzuo sBasercs caMOXOAHLIM; € HEro BO3MOXKHO

Gypeuue CKBAKHH Tpu rayGuuax Mmops Gonee 20 000 ¢yros. Ha xopme cynua

HMeeTCs B3JIETHO-NMOCAA0UHAS ILIONAAKA JUIsi BepTOJeToB, OCYUIeCTBJSAIOMHX
NepeBo3kH Jojdeld H 0GopYJOBAHHA.
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Mble CMEXHBIX DErHOHOB KOHTHHeHTa. B Tex ciyuasx, xorla B npH-
6pexHbIX 06/1aCTAX BCTpeualoTest HeTsAHble H ra3oBble MeCTOPOKAEHH,
MOMKHO OXKHAATh, UTO NPOJOJKEHHE 3THX MeCTOpOxIeHHH OyaeT HaH-
HeHO B CXOAHBIX MNOPOAax M CTPYKTypax IpH/eraiomux y4acTKOB
Mmopckoro ana. Hanpumep, B obsacti OTKpLITOTO MOpsi ¢ TyOHHaMH
okomo 100 ¢yroB 6mn3 nobepexbs JIynauaHsl uyactoTa HaXoXIAeHHS
FPOAYKTUBHLIX He(TEHOCHLIX CTPYKTYP OKa3anach MOYTH TOYHO TaKOMH
JKe, UTO U Ha cMexHoi cywe (Atwater, 1956).

TpylHO HaHTH HACTOJBLKO XOPOIIO H3YUEHHYID W pa3BelaHHyo
©obmacTb MOpst, KOTOpas MorJia Obl CPaBHUTBCS B 3TOM OTHOLIECHHH C pai-
oHoM Mekcukanckoro 3anuBa B ClUIA. ¥Ycranosieno, 4to HapylleHHs
{11aCTOB, COMpPOBOXKAAloNINe 00pa3oBaHne COMANBIX KYNosaoB, Hanbogee
YacTo OKas3blBalOTC B 3TOM paioHe TOi CTPYKTYpOi, rje NMPOHCXOAHT
aKkkyMynsuus nedru. Ilennep nojaraer, 4To COJNEHOCHBIE OCa/KH, H3
KOTOPBIX CJIaralTCsl KYMOJa, BLICTHJIAIOT OFPOMHYIO ILIOIAAbL JHA
MexkcHKancKoro 3anuBa, npocTHpaomyocs oT nobepexbs Jlynsua-
Hol — Texaca g0 mepeuweiika Teyanrenek B Mekcure (Pepper, 1958).
B woxkuoit Gropuge vedrs Oulta HailfleHa B OTIOMEHUSX, 3ajeratoyx
#Ha raybune 12 000 ¢ytos. CudTaioT, 4tO 3TH CJOH MNPOAOJIKAKTCS
# B oOnacte Mopsi, K 3anafy ot Pjopuinl. [Ipusnaku BeicayHBaHHA
He(TH OTMEYaJHCh B PasjHYHBIX YyYacTKax 3a IpejeJ]aMH KOHTHHEH-
TallbHOTO 1iebda (cM. pue. 27), H 3710 Ja10 OCHOBaHWE MHOTHM Clelua-
JIMCTAM TPeANo/IOKUTh, 4TO GoJblIasd YacTbh Momaid Aua MexkcukaH-
CKOro 3anMBa INepcrneKTHBHa Ha HedTh.

Exxeronnas nobbiua KHAKHX YIJIeBOAOPOJA0B B obaacTd MeKCHKaH-
CKOro 3anuBa Bo3pocaa ¢ 3500 6appeneit B 1947 r. 1o Gonee uem 40 miH.
Gappeneii B 1956 r. B Tom ke 1956 r. Temnbl Oypennst yBeJHIHIHCh A0
950 ckBaxuH B rox, npuuem Gosee 70% 3THX CKBaXKHH OKa3ajuCh
Hedre- 1 rasonpoayktHBHbMU (Thomasson, 1958). K cepeaune 1963 r.
‘TeMnbl Oypennst ZocTHIIH 750 CKBa)KHH B roJl, 4TO 00BSACHAETCS OCTPOH
HEOOXOAMMOCTEIO ONPOOOBATE OOMBIIOE KOJMYECTBO JIMIEH3UH Ha pas-
paGoTKy 3THX paiioHOB, HelaBHO TOJYyYeHHBIX OT IuTara Jlyusuana.

B 1962 r. HedrsiHasi npoMbllLIeHHOCTh BjOKHIA Gojee 2,5 Mapi.
JOJT. B JIMIEH3HH, pa3BelKy, OypeHHe H 3KCMIyaTallHOHHbBE PACXOJH,
CBA3AHHBIE ¢ OCBOEHHEM MOPCKHX myomaleil MekcukaHnckoro sanuBa.
Jlvinb Ha omsaty Jvnensnil oT wrara Jlynsnana nsedTanas npoMbllI-
JIEHHOCTb M3pacxofoBana noutdH 500 mmn. joan. [Ipu stom caenyer
yKa3aTb, 4T0 ¢O0 fAHA MeKCHKAHCKOro 3anupa yike ROOLITO OKOJIO
900 maH. Gappeseii HeTH, a COBpeMEHHBIE TEMIbI KCIJyaTallHH [pe-
Bpimator 150 muH. Gappeneit B rof.

Ha mopckux muomansax 6au3 Kanndopuuu k 1957 r. 6bl10 106BITO
npumepHo 550 maH. Gappeneii Hedru, a B 1957 . rojloBas 1o6bua ned-
TH cocTaBasiia okojo 32 mud. Gappeneit, uan npumepro 10% obmie-
ro KomuyectBa HoGhiBaemoii B Kanudopuun sedrtn (Emery, 1960).
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HecmoTpst Ha To uTo paspaboTka MecTOpOKAEHHH HedTH B NPHMOPCKHX
paitonax B IOxkuoi Kanudopuuu BeleTcs yxe B TeueHne noutd 70 jer,
JHIIb B HelaBHee BpeMs ObLIH NpOBelleHbl A0CTATOYHO (PyHAaMEHTA/b-
Hble IOMCKOBble paGoTel BRosb NobGepexbs Cesepuoit Kanudopnum.
Kpowme toro, nogrorasineawtcs HedTenouCKOBhIE HCCae0BAHHA BAOID
Geperos wrartoB OperoH ¥ BalMHITOH.

KoHTuHeHTaNbHbIH 1meabd ANACKH fABIAETCA OJHHM H3 TpaHAHO3-
HeHIIHX Ha 3eMHOM nIape. 3aHuMaeMas MM IUIOLLa[b PaBHA IVIOMLAJH
camoit Ansicku, BK/wouas Gojsee 460 Thic. KB. MHIb 104 Boflamu Tuxoro
oKeaHa. Bosblnast 4acTh KOHTHHEHTa/JLHOTO 1eNbha ANACKY ABJAeTCH
MOTeHIHAJBbHO HedTeHOCHOH.

3a npepenamu CIHA poGuiua Mopckoit Hedptu B 1963 r. cocraBuia
npuMepro 190 muan. Gappeneii, npudeM TeMnbl J00buH OBLICTPO pacTyT.
Haubosbinass yacTe 3THX KOJHYECTB H3BJekaercs co AHa llepcuackoro
3anuBa, rfile B 1963 r. paGoramo 10 Mopckux OypoBbIX YCTaHOBOK
(Swain, 1963).

[lomumo Tepputopuu Ilepcuickoro 3anuBa, paspeflodyHble paboThL
H Mopckoe OypeHne BelyTcsi BAoAb mnoGepexuil JIMBHH, 3anaiHoi
Acpuku, Hurepun, Erunra, Tpunupama, bBpuranckoro Bopreo,
Cymatpsl ¥ Slnonun. BecbMa mepcnekTuBHa Ha He()Th M a3 TEPPHTOPHS
CeBepHOro MOpsi; MouTH Kaxioe rocyJapcTBO, HMEIONIEE BBIXOL K 3TO-
My OacceilHy, NpOBOJAMT IIHPOKHE NOMCKOBHIE paGoTel (Swain, 1963).
Bonbimoe yneno MopcKHX He(TAHBIX CKBaxKMH mpoGypeHo Takmxe Oau3
Geperos Ilepy, DkBajopa u BeHecysbl.

[lorenunaneuble 3amackl He)TH KOHTHHEHTAJIbHbIX WEAb(OB MHpa
onenuBalorcss B 1000 mapa. Gappesel, yTO NPHMepPHO PaBHO HedTs-
HbIM 3amacaM npuGpexusix ofmacreii cymn (Pratt, 1951).
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JHO T[JIYBOKOI'O MOPS

Ha noBepXHOCTH 3eMHOro Ilapa pPe3KO BLIEJNAIOTCH TPOMajnble
oKeaHckue GaccefiHbl, OIHO BpeMs CUHTANIOCh, YTO JHO HX MpeJCTaBJjie-
HO IJIOCKOH IJTyGOKO norpy:keHHoH paBHHHOH. OfHako rny60KoBoAHOE
3X0JIOTHPOBAHHE NMOKa3aJjo, 4To 3TH o6acTH 06/1a1al0T OTYETIHBO Bhipa-
JKeHHbIM penbedoM. OKoJO NONOBHHBI NOBEPXHOCTH JHa TyGokoro
MOps1 3aHATO MOJOTOBCXOJIMIEHHBIMH BO3BBIIIEHHOCTSIMH, CKJIOHBI KOTO-
PHIX HaKJIOHeHH He Gosiee ueM Ha HeCKOJBbKO I'PajycoB, a HX OTHOCHTE/Ib-
HBle MPEBBINIEHHS] UMEIOT NOPSAOK HECKOJbKHX cOTeH MeTpoB. Kpome
TOro, Ha OKeaHCKOM JIHe BCTPEYAlOTCsi TaKiKe MoJBoAHbe ropsl. Hamom-
HHM, 4TO 3THM TEPMHHOM YCJOBHO Ha3bIBAIOT BO3BHIIEHHE JHA C BBICOTOM
1000 »# u Gonee. ITo panneiM Menapaa (Menard, 1959), na ase Tuxo-
ro oKeaHa HacuuTbiBaetcst Oosee 10 Thic. TMOABOAHBIX rop. Pesyib-
TaThl JIPAarHPoBaHWUsi TO3BOJISIOT CUHTATb, YTO OCHOBHAs 4YacTh HX
HMeeT BYJIKAHHYECKOE IPOHCXOMKIeHHe, a OCTaJbHBIE NOJABOJAHBIC TOPbI
obpa3oBaiuch, OYEBHIHO, BCJEACTBHE Pa3PLIBHEIX OJIOKOBHIX TIPO-
11eCCOB.

Oxreanckue GacceilHbl HEPEAKO pasfesiioTcs rPaHJIHO3HEIMH TOPHBI-
MU Xpe6TaMH, BBIXOAAIIHMH HHOTJA HA NMOBEPXHOCTb B BHJE OCTPOBHBLIX
Ayr. Tak, oguH W3 Takux NoABoAHBIX XpeOroB — Cpenne-ATianTHue-
CKHil — npoTsirMBaeTcsi no Bcell JAMHHe ATIaHTHUECKOro OKeaHa.
Hwmeromuecss Ha cerofiust Marepuaibi IO3BOJISIOT CUHTATh, YTO 3TOT
xpeber orubaer 10:xHYyI0 OKOHeYHoCTh AdpuKH, nepecekaer Muauiickuii
OKeaH, onosiceiBaeT ¢ lora ABcrpanuio H HoByio 3enanfiuio H 1mpoaoJ-
Kaercst flaneko B Tuxu#t okead. MHor/la BepuIMHBL BHICOKHX MOABOAHBIX
TOp OKa3blBAlOTCS BHIPOBHEHHBIMH NPOLECCAMH 3PO3HH. DTH Crenuduu-
Hbie ¢opmel pesbedpa MopcKoro JaHa (raidore) ofpasyioTes JHGO
B pesysbTrare TMOTPYKEHHS! MOPCKOrO JHA, BbI3BBAHHOTO SIBJIEHHSIMH
NPOruGaHusi 3eMHOi KOpPBI O] NOABOAHBIMH rOpaMH, JIM60 OTHOCHTEJIb-
HbM noabeMoM ypophsi Mopsi. T'ecc (Hess, 1946) snepspie onwmcan
HEKOTOpPBIE rafioThl, Y KOTOPLIX MJIONIa/ b BepXHell BLIPOBHEHHOMH NoBepXx-
HOCTH HocTHrana 5 Teic. km®. OcTpoBHBIE AYTH H KOHTHHEHTHI HEpPeAKO
ObIBAlOT OrpaHHYeHsl TAYGOKOBOAHBIMH Kel06aMH, OTMETKa AHa KOTo-
PHIX B pafie caydaeB MoxkeT npeBbliiaTh 10 500 #. Ha puc. 33 nokasa-
HBI HeKOoTOpbie opMbl pesbeha OKeaHCKOTO JHa, BKJIOYAsi KOHTHHEH-
TaJbHbIA 1eab) H CKJOH.
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P u c. 33. Teomopdonoruueckas guarpaMMa ceBepo-3anajHoll 4acTH AHa ATrJaHTHUe-

CKOrO OKeaHa, WJUIIOCTPHPYIOMmAs chneuH@HKY KOHTHHEHTAJAbHOrO Wenb(a, CKJIOHA,

noAHATHA H APYrHX ocoGeHHOcTed penbeda raybokoro okeaHckoro gma (Heezen et
al., 1959).
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r/IYEHHA OKEAHOB

Cpenusisi roiybuna okeana cocrasasier 3800 u. B tabu. 10 npuBoast-
csl CTaTHCTHYECKHE JaHHble O NPOLEHTHOM paclpeje]eHnu IIolaiei
OKeaHCKOro JHa no riybune. JlioGonbiTHO, YTO cambie r1yGOKHE yyacT-
KH OKeaHa HaxoJsATCs He B IIEHTPe IpaHMO3HBIX OKeaHHUecKHX Oacceli-
HOB, a B IVyOOKOBOJHBIX ke/00ax, oOpaM/IAIOUINX KOHTHHEHTbl H OCT-
poBuble ayru. HawGosbinast raybusa ycraHoBneHa B Mapuanckoii
Bnajuue, rje Garnckad «Tpuecr» KocHyscs AHa Ha otmerke 10 850
(Shepard, 1963). Murepecho Taxkmxke, uro Gosee 98% muomain oxeaH-
CKOTo JHa pacnojaraetcsi Ha ray6unax Menee 6000 m u Gosee 75%
Ha tnybune ne menee 5000 M.

OCAIKH OKEAHCKOI'O JHA

Mopckue ocallku noApasfieNsioTes Ha JBe OCHOBHbIE TPYNIBL Tep-
pHUTeHHbIE OCaIkH W Nejaruyeckue. TeppureHHble OcaJKH pacnpocTtpa-
HeHbl BOMHM3K Gepera M cocToAT, KakK NpPaBHIO, U3 MHHEpaJOB, MOCTyIa-
IOIIHX B OKeaH ¢ CYIIH. TH OCaAKH BCTPEYAlOTCsl HAa Pa3HbIX TIyOHHAX
H Pas/qHyaloTcst Mo LBETy, cocTaBy M cTpyKType. O6BIUHO B HX cocTaBe
OTMEYaeTCs1 HeKOTOpas NpHMeCh KPYIHO3ePHHCTHIX uacThll. B psge
obsacreil TeppHTeHHbIE OCAJKH NOYTH HALEJ0 COCTOST M3 H3BECTKOBOTO
Matepuana, oOpasoBaBlierocsi BCJEACTBHE paspylUeHHs] PakOBHH pas-
AWUHBIX OEHTOCHBIX OPraHnsMoB. Hakonnenusi TePPUTEHHBHIX OCAAKOB
MOrYT JOCTHTaThb OrpPOMHBLIX MolIHocTell. Hanpumep, Mmopckas yacTb
JAeNbTbl TAKHX TPaHAHO3HEIX JAPEHHDYIONIMX CHCTEM, Kak, HampuMep,
Muccucnnu, Bnajatomeil B MekcukaHCKMIT 3alHB, XapaKTepH3yeTcs
TOJIEH ocalkoB obmefi MmomiHocthio 6000 M. Hassanusi HEKOTOpPBIX
TePPHUTeHHBIX OCAJKOB, B YACTHOCTH TeX MX Da3HOBHAHOCTEH, KOTOpLIE
ornaraiotess B ofmacTsax, GIM3KHX K NeaarHaliu, OTPaxaioT MX ILBeT.
Hanpumep, senenbiit wi, cuHil Wi, XeATe W1 u T. 1. B 1. 3 pac-
CMaTpPHBAJIHCh OCAJKH, KOMIOHEHTHI KOTOPBIX NPEACTAB/ISIOT MPOMBIII-
JIEHHBLIH HHTepec.

Ierqzuneckue ocadku

Ilenarnueckne ocaaku BCTpeuawoTcss B IJYOOKOBOAHBLIX —UACTsX
OKeaHa, 3HaYHTeJbHO YAaleHHbIX oT Gepera. OHH OGLIMHO NpeJCTaB-
JI€HBl TOHKO3€PHHCTLIMH MJIAMH, I[BeT KOTOPHIX MeHseTcss oT 6Genoro
A0 TEMHOTO KpPacHO-0YpOro; CpeJiH HHX BEIAEJSIOTCH OCajZiKH KaK Heopra-
HHYEeCKOro, TaKk M OPraHHYECKOro npoucXoxaenusi. [lemarnueckue
Ocazku, coflepxkamue MeHee 30% opraHHyecKHX OCTaTKOB, HasLIBalOT-
Cfl KpacHBIMH TJIHHAMH.
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Pacnpenefenne niomaju AHA OKeaHoB no crynewsm rayoun (Sverdrup et al., 1942)

Crynens ray6un

ITnomaas, %

AtnanTHuecKuil oKeaH

Tuxuh oKean

Hupuiicknit okean

Muposoit okean

njaoulaab

njaomanb

njaowmailb

niaoulagb

CTYNeHAMH CTYNeHAMH CTYNeHIMH CTYneHAMH

0—200 0—656 13,3 13,3 B,7 9,7 4,2 4,2 7.6 7,6
200—1000 656—3 280 75 20,4 3,1 8,8 3,1 7.3 4,3 11,9
1000—2000 3 280—6 560 5,3 25,7 3,9 12,7 3,4 10,7 4,2 16,1
2000—3000 6 560—9 840 8,8 34,5 5,2 17,9 7.4 18,1 6,8 22,9
3000—4000 9 840—13 120 18,5 53,0 18,5 36,4 24,0 42,1 19,6 42,6
4000—5000 13 120—16 400 25,8 78,8 35,2 71,6 38,1 80,2 33,0 75,56
5000—6000 16 400—19 680 20,6 99,4 26,6 98,2 19,4 99,6 23.8 98,8
6000—7000 19 680—22 960 0,6 100,0 1,6 99,8 0,4 100,0 1,1 99,9
70004~ 22 960-- — 100,0 0,2 100,0 — 100,0 0,1 100,0

8¢1

9 YEVI']
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BuoreHHse MBI NOAPA3AENAIOTCA HA B OCHOBHEIC TPYIIBL H3BECT-
KOBBIC 1 KpeMHHCcTHIE. [lepBhle c/0KeHBl NpeHMYIecTBeHHO KapOoHa-
TOM KasbllHsl, IPHCYTCTBYIOUMUM B (JOPME CKEJIeTHLIX OCTATKOB pa3Ho-
o0pa3HblX [IaHKTOHHBIX oOpranu3moB. Cpeinm M3BECTKOBLIX HJIOB
BBIIENSIIOTCS TPH TPYIINbE [VIOOHTepHHOBBIE WJbI, COCTOSIIHE TJIaBHBIM
ofpa3oM H3 PaKOBHHOK nejsarHyeckux gopamunudep; nreponofoBule,
CJIOMKEHHBIE TIPEHMYINECTBEHHO PAaKOBHHAMH TeJarHyecKHX MOJIIIOC-
KOB, M KOKKOJIMTOBBIC WJIbl, COCTOfIIHE H3 OCTAaTKOB ocoboro BHJa
OKeaHCKMX BOJOpOC/eil, Ha3bBaeMblX KOKKoautodopuaamu. [aBHoli
COCTABHOIl YACTbIO KPEMHHCTBIX HJIOB SIBJISIIOTCH CKEJETHLIE OCTaTKH
MMIaHKTOHHBIX OpPTaHM3MoB. B wWjax sToro THNa BbUIENSIOTCS JBe
TPYIIbL JHATOMOBLIE WJbl, B OCHOBHOM CJIOMKEHHbIE CTBOPKAMH JHATO-
MOBbIX BOJIOPOCJIEH, W pajloJsipHeBhIe WJbI, COCTOSILHE IIpPeHMYIIecT-
BEHHO M3 CKeJeToB paauonsipuil. Ha pue. 34 cxemaruyeckn NoKasaHo
reorpauyeckoe pacnpejie/ieHHe pasJHYHEIX THUIOB OCAJKOB Ha JHe
MupoBoro okeana, a B Tabma. 1l npuBOAATCA IJIONIAAH OKEAHOB,
MOKpBIThle 3THMH ocaikamu. Cheayer HMeTb B BHAY, UTO Ha3BaHHLIE
THIBI OCAJKOB B YMCTOM BHJE BeTpeualotcest Kpaine peaxo. Tak, kpac-
HBIE TJIMHBI BCerja cOAep:aT HeKOTOPOe KOJHYECTBO PAKOBHH H3BECT-
KOBBIX OpPIraHH3MOB, a B [VIOOHIePHHOBBIX, NTEPONOJOBHIX, AHATOMOBBIX
aubo ApPYrux Waax, Kak MpaBHIO, NMPHCYTCTBYIOT INIMHHCTHE YacTHIbI
aubo WHOH mnocTopoHHMiIl Martepuan. Ha nane okeana HabuaopgawTcs
MoCTeNeHHLIe Mepexoikl OT OAHOro THIIA OCAAKOB K Apyromy. M xots
CYILIECTBYIOT CXeMbl KNacCH(MUKAHMM TPYHTOB IO COACPKAHUIO B HMX
OPraHUyeckoro KOMIIOHEeHTa, NpPH ONHUCAHMH HEpPeiKo BO3ZHHKAIOT
COMHEeHHsI B TOM, CJeAyeT JIH HasblBaTh NOJAHATHIL OCaf0K, CKameM,
IVIHHOH HMJH OpPraHoreHHbIM HJIOM.

Wbl ¥ TIHHEL SBJASIOTCS MpeodaafaloniMH THITAMH TNTYOOKOBOHLIX
OKeaHCKHX OCaJKOoB, O/IHAKO, TOMHMO HHX, HA JIHE OKEaHOB BCTpPeualoT-
¢d u Apyrue o6pa3oBaHusA, NpaBla B OTHOCHTEJbHO OrPAHHYEHHBIX
KOJIHYeCTBaxX, HO MMelollye HeMaJoBa)KHOe 3KOHOMHMYECKoe 3nauenue,
K HuMm npuHamie:xaT MapraHileBble KOHKpPEelHH W OCTATKH »KHBOTHBIX
Beck 3TOT Marepman, BK/iodas TVIMHBI M HJBL, MOXHO paccMaTpHBaTh
B KauecTBe MNpPOMBIINICHHO BaMHLIX HCTOUHHKOB psila ILEHHBIX
MHHEpaJoB.

Hasecmrosoie bt

V3BecTKOBEIE MBI MOKPHBAKT OKOJMO 128 MIH. km? OKeaHCKOro
AHa, wiau npuMepHo 36% obmedt nnomann okeaHosB. CpegHsisg rayGHHa
pacnpocTpaHeHuss WJ0B coctaBaser okono 3500 s, oamako rayOHHBI
OKeaHa HajJ TOBePXHOCThIO TakKMX OcaAKoB MeHsitotcs ot 700 m jo
Gonee 6000 m. MoUIHOCTh CJIOSI H3BECTKOBBIX MJIOB B OKeaHe OIeHH-
Baetca npumepro B 400 u (Revelle et al., 1955). Onepupys Besnnun-

9—-572
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P u c. 34. Pacnpegenenne JOHHbLIX ocajkoB MHpPOBOro oxeasa,
| — TeppHreHHbIe OTJIOKEHHSA;

4, 5 — KpeMHHCTbie HJAM: pajHoasfpHeBHEe (4) H AHaATO-
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Tabnnua 11

Pacnpenenenne Mopcknx ocajkos (Kuenen, 1950; Sverdrup et al., 1942) -

Mupopoii 0Kkean Atnaptide-  Hugmickuf  Tyxyp oxean
cKull oKean OKeaH
naoumiank, NOKpuTasd
Tun oTnoxeHui OTADARENNAMHE
cpeaHAn
rayOuHa, MJIH., KM2
B % k obuiei M
MJH, KM2 NAOMAAH Ana
OKeaHa
Teppurennste
[enstosbie ocaaku 30 8 100
MNonynenarnyeckue 63 18 2300
ITenaruyeckne 268 74 4300 61,6 63,3 143,2
I'no6HrepHHOBLIE HJIbI 126 35 3600 40,1 34,4 51,9
TTeponoioBEIe HJIH 2 1 2000 2,0 — —
JluaToMoBLIE WJIBD 31 9 3900 4,1 12,6 14,4
Papuonsapuessie Wbt 7 2 5300 — 0,3 6,6
Kpacuele rimynl 102 28 5400 15,9 16,0 70,3

BEJdOW OJOMO9AIL] OHY

el



P uc, 35. MMoanuch K pucynky cM. crp. 133.
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HaMHM MOILHOCTEH W IJIOMaAblo Pa3BHTHs 3THX OCALKOB, MOXKHO NOJ-
CYMTATh, YTO B OKeaHax 3akjaioueno okoso 10Y m M3BeCTKOBBHIX HJIOB.
Y CTaHOBJIEHO, YTO CPEAHss CKOPOCTb HAKOIJIEHHS PaccMaTpHBAEMbIX
ocakos pasHa npubausutensHo 1 cx 3a 1000 ner, HHBIMH clOBami,
eKerojHo Ha OKeaHCKOM AHe oTJaraercsl npumepHo 1,50 MIpA. m HJIOB.
Ot uuppPL UHTEPeCHO CONOCTABUTH ¢ BeNUUMHON eKerofnou moGuiuu
M3BECTHSKA Ha cywe — 0,2 MapA. M, MOCKOJAbKY B NPOMBIILIEHHOCTH
nocaeaHHH MokKeT OblTh 3aMeHeH H3BecTKOBbIMH wuiamu. Ecau 10%
3aneei HJIOB HA OKEaHCKOM JHE OKaKyTcs NPHIOAHLIMH ANA 3KCIIIY-
aTalHy, TO ero 3anacoB XBaTwjo Obl Ha 10 mMaH. JeT. He menee npume-
yarte/bHBIM SB/AsIETCS U TOT (DAKT, UTO TeMMbl HAKOIJIEHHST H3BECTKOBBIX
HJIOB B OKeaHe — 1,5 MJIpA. m B roj — B 8 pas NpeBBILAIOT €KeroJiHoe
MUPOBOe [MOTpefyieHHe H3IBECTHAKA.

Cpexy MHOTHX BHMJOB OpPTaHH3MOB, YYacTBYHIINX B (JOPMHpPOBAHWU
M3BECTKOBBIX HJIOB, OCHOBHBIM areHTOM SIBIAIOTCS (popaMHHHDEPHL,
B yactnoctn Globigerina bulloides (Murray, Renard, 1891). Ha stom
ocHOBaHHH HauboJsiee pacnpocTpaHeHHbIE H3BECTKOBLIE MJIbl OKeaH-
CKOTO JiHa HasbiBawoTest raoburepunonniMu wiaamu. Kpome Toro, B coc-
TaB TIJIOOMIePHHOBLIX HJIOB Hepeliko BXOIST pPAKOBHHBEI ITEpPONOJ,
KOKKOJIUTBI, pabJoJiuTh, OOGJOMKH HEOPraHAYecKoro JpOHCXOje-
HHS — TIOJIEBBIE [1M1aThl, MArHETHT, KBapil, 3epHa JIBYOKHCH MapraHua
H BYJKaHHuecKHe dacTHubl. Heopranuyeckue 4acTHIBI pasHocsTca IO
BceMy oKeaHy JHOO BeTpaMH, Kak MNbUIb MAaTePUKOBBIX NMYCTHIHB, JAHOO
BOAHBIMH TEUEHHSIMH, B BHJe NeM3bl WJIH APYTHX NPOAYKTOB BYJIKaHH-
YeCKUX M3BEPIKeHWH, NPOMCXOAAmUX B rayOunax oxeanoB. Pasmep-
HOCTb 4acTHl, roOMrepHHOBHIX HJIOB MeHsercsi B HMHTepBajde 0,5—
500 p. B npenenax ke 3TOro MHTEpBasa paclipelesieHHEe pasMepHBIX
(ppakuuil oTIMYaeTCs OTHOCHTEJIBLHBIM TOCTOSHCTBOM. PHe. 35 Boc-
NPOH3BOAHT MHKpodoTOrpau pasMHUHLIX KOMIIOHEHTOB HJIOB OKeal-
cKoro jJHa. B tabGa. 12 npuBelen XMMHUeCKHil cocTaB psjia oOpasuos
r7100MrePUHOBLIX HJIOB, NOAHATHIX ¢ PAa3/IMUHBLIX YUaCTKOB JHa OKeaHa.
ITH Wbl QTIMYAIOTCS OTHOCHTENLHO BBICOKUM COflepKaHueM Kapoo-
nata xanbliusi — 93% . Kak mpaBuio, ocalku ¢ BBICOKHM COAEpIKa-
HHeM KapOoHarTa KalblHfl BCTPEYAIOTCSl B OTHOCHTENBHO MEJIKOBOAHBIX
00/1acTAX OKeaHa, OOCTOATEILCTBO, KOTOPOE C TOUKH 3PEHHS IKCIIIY-
aTallMi 3TOro Chpbs HMeeT Gosblnoe npeumyulecrso. Taba. 13 copep-
KUT HEKOTOpLIE MI0Ka3aTenyu, pacCuWTalibie no AannpM Taba. 12,

P uc. 35, Mukpodororpabun HJ0B okeaHckoro Jnuna, OTYeTIHBO BHJHA
¢dopma caaraomux #X uactHi (dporo Annana Bu, JlaMoHTcKas reosornue-
ckan obcepsatopus, Ilaauceiiac, Heio-Fopk).

A — wuapecTKoBblli Ha (ATnanruueckuit okean, 35°06° ¢. mw., 45°56° 3. a.), ymenuuenue

/5 pas; B — kpemuucreiit ua (Tuxufi okean, 59°22° c¢. m., 142°52° 3. A.), CHHATO Ha
saTeMHeHnoM dosee, 150-kKpaTHoe yBeJHYeHHe.



TaGauuma 12

XHMHueckuii COCTAB rAOGHIePHHOBBIX MJAOB HA PASJHUHBIX Y4aCTKAX OKEAHCKOro jHA, B BeCOBbIX o
(Murray, Renard, 1891)

lnpora 25°52 ¢ 21°38°¢ 21°01'c 20°49'c  46°46' 10 7°45’c 38°06’ 10 42°43'10 21°15' w0
Jloarota 19°22° s  44°59’3 46°29'3 48°45’s 45°31'B  144°20'B 88°02°s 82°11"3 14°02'3
I'nyGuna, m 3560 3480 3580 4280 2520 3400 3350 2650 3650
CaCO; 65,2 74,5 792 67,6 86,4 93,1 82,6 91,3 92,5
SiO, 18,2 11,2 9:9 17,4 6,8 1,6 4,6 2,6 1,9
Al,O4 5,0 1,3 51 1:B 1,8
} 5,9 3,3 6,3 2,9 {

Fe,0O3 4,8 0,5 0,8 2,2 1,1
CaSO, 0,7 0,5 12 1,9 0,8 0,3 0,6 0,7 0,2
MgCO; L7 1,3 1,4 2,6 0,2 0,6 Ll 0,3 0,9
Cay(PO,)2 - - 121 — —- 0,3 2,8 0,3 0,9
[Motepn npu npoxkaJHBAHHH 5,0 6,6 4,6 4,2 2,9 1,6 2,3 1,0 1,4

vl

9 VvAVI']
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TaG6auuma 13

Conocrapjenne HeKOTOPBIX Noka3atedeit taba. 12 ¢ cocrasom
uemeHTHoIX mopopx I u Il THNOB, NPUHATBIX B KaYecTBe CTAHAAPTOB
AMepHKaAHCKHM oGIecTBOM MCNbITaHHA matepuados (ASTM)

CopepxaHue, Becobbie %

Komnouneut
MaKCHMYM MHHHEMYM cpeanee Tun 1 1) Tan I11)

CaCO,4 92,5 65,2 81,4 74,1 73,8
SiO, 18,2 1,6 8,2 14,1 14,6
Al,O4 51 1,3 2,9 4,2 3,2
FEan 4,8 0,5 ],9 1,8 2,3
CaSO, 1,9 0,2 0,7 — —

MgCO; 2,6 0,2 11 5,0 5,2

1) TunoBble aHaMM3bl LUEMEHTHLIX MOPOJ 3aHMCTBOBaHbl H3 paGotel Tsrrapra
(Taggart, 1945).

a TaKme NOKas3aTesIH NPOMBILIIEHHONH KOHAMIMH JJ1f KaKIOro KOMIO-
HeHTa, TpeGyemble AMepHKAHCKMM OOMECTBOM HCNBLITAHHA MaTepHa-
JI0B. ¥YKa3anuble B Tabn. 13 Tunel I u Il uemenTHsIXx nopoj mpej-
CTABSIOT CaMoe PacrpoCTPaHEHHOE B MHpe IleMeHTHoe chipbe — 95%
HCXOAHBIX MaTepHANOB J/isl LEMEHTHOrO Mpou3BoAcTBa. ComocraBieHne
CpeJHero XMMHYeCKOro cocTaBa IMIOOMIepHHOrO Hlla H IeMeHTHOH nopo-
JBl TIO3BOJISIET NPeANOJNOKHTb, YTO [VIOOMIepHHOBBIH HJI MOMKeT OblTh
HCTOJIB30BAH B KauecTBe XOPOIIEro IeMeHTHOro chlpbs. B 3TomM Hac
ybexkaaeT BhICOKOe cofepxkanne B 3THX ocaikax CaO u oTHOCHTEJILHO
HU3KOE coJepiKaHHe OKHCedt MarHus, KaJufd H HaTpHd.

[no6GurepuHoBele Habl, KaK BHAHO H3 CXEMBl pacrnpocTpaHeHHs
IVIaBHBIX THIIOB OKEaHCKHX OCafKoB (cM. puc. 34), aBasiorcs npeoba-
JaiomuM ocallkoM Ha jAne Amiantnyeckoro okeana. B Tuxom okeane
HAKOIJIEHHS] 3THX WJIOB pacrojiaralTcsl Ha pPACCTOSHMH HECKOJBKHX
COTeH KHJIOMETPOB OT GeperoB M MOTyT pa3pabaThiBATbCs IPAKTHYECKH
BceMH TIpHOpe:KHLIMH TocyjapcTBamu. B HHauiickoM okeane rsofu-
repUHOBLIE OCAaAKH MOKPHLIBAIOT 0KOJIO 54 % nJiomany AHa, IpHYeM ecaH
GoJsibIast yacTh AHA 3anajHoll noJoBHHb MuJMIICKOTO OKeaHa MOKpLITA
H3BECTKOBBIMH MJIAMH, TO B €ro BOCTOYHBIX 00J4CTAX MPEHMYIIeCTBeH-
HO pacrnpocTpaHeHH KpacHble NIHHEL HaxonieHnusi H3BecTKOBLIX HJIOB
pacnonaratotes B npefenax 100-kuaoMeTpoBOi MOJOCH, NPOTSTHBAIO-
meica BAOAb KOHTHHEHTAJbHOro mnobepe:kpsi OKeaHa.

Boabwas vacte miomanu AHa ceBepHOH NOJOBHHBI THXOro okeana
MOKPHITA KPacHBIMH IJIMHAMH. DTH Ke OcajkH npeo0aajaioT U B LeH-
TPANBHBIX 00/IACTAX I0MKHOI TMOJMOBHHBEI THXOro Okeana, B 0OCOOEHHOCTH
mexay 140° u 180° 3. a. I'oGurepuHOBbIe Ke Wbl SBAAKOTCH JOMHHH-
PVIOIMIHME OcajkaMmu, KoTopele obpamisiior ABcTpanuio, HoBylo 3enaH-
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JMIO W Pa3BUTHL JI0 JeCsTOH CeBepHOil napasiie/u, a Takxe B LEHTpaJb-
HBIX 00JacTAX IOro-BOCTOYHOH uactH THXOro okeasa.

Kak cuipbe 1Jd Npou3BOJACTBA MOPTJIAH-IIEMEHTa, IVIOOHIePHHOBLIE
#Jibl 00J1aaI0T MHOTHMH [pPEHMYLIeCTBaMH MO CPAaBHEHHIO ¢ H3BECTHS-
Kamu. [lomuMo Toro, uTo cocraB rJI0GMrePHHOBBIX WIOB MOMHOCTHIO
COOTBETCTBYET NPOMBIIIIEHHBIM KOHAHIMAM A5 ILeMEeHTHOro NPOH3BOJ-
CTBAa, OHH TOHKO3EPHHCTHI, Pa3sBHTBl Ha OrPOMHBIX IIOLIAASX OKeaH-
CKOTO JHa B BH/JE PHIXJBLIX OC3AKOB H JAOCTYIHbI ANsl paspabOTKH BceM
rocylapcTBaM, HMEIONIMM BBIXOJ K OKeaHy.

Haunyummm cnoco6om pa3pafoTKH H3BECTKOBBIX HJIOB fBJIAETCSH
METOJ TUApaBInueckoro JAparupoBaHusi. Ero ocyiecrtsieHue tpebyer
NOCTPOHKH THApABAHYeCKOH apary, crnoco0HOH eKejHEeBHO NepeKayuH-
BaTh 25 THIC. M ocafka ¢ rayOunbt 4000 m, npu 3TOM CTOMMOCTD Kanu-
TalbHBIX 3aTpaT BEIpa3HTCA CymMMoH B 15 MaH. joana. CronMocTb
J06byH 1 m M3BECTKOBOTO HJ1a COCTABHT OKOJO 1 Jo/I., a pacxojsl
110 nepeBo3Ke OT MecTa A0ObUM B NopT, orcrosimui Ha 200 xm, gono-
HHTEJBHO yBeHyaT ofyio crouMocTh | m ocaaxa Ha 1 jgoan. Tak
KaK HJl HAXOQUTCA B DBLIXJIOM, CHITyYEeM COCTOSiHHMH, €r0 TPaHCNOPTH-
POBKY JIerKO OCYIIEeCTBHTb NOCpPeICTBOM nepekaunBauus. Ornalaer
TaKkKe HeoOXOAHMOCTb H3MeJbLYCHHsI 3TOrO ChIPbf P NOATOTOBKE €ro
K TPOM3BOACTBY NOpTaHA-uemMeHTa. OAHAKO B 3TOM Cjyuae BecbMa
JKejlaTeNbHa IPOMBIBKA OcCajka NMPecHOH BOJOH M yAaJeHHs coJiefi.

[loMHMO T/IOOGHIEPUHOBLIX WIOB, CPENM OKEaHCKUX OCAAKOB H3BECT-
HO ell¢ HeCKOJbKO THNOB M3BECTKOBBIX MJIOB. Cpeau HHX NTeponcjo-
BblE M KOKKOJHTOBbIE HWJIBI BCTPEUAIOTCH Ha BecbMa OrpaHHueHHBIX
yd9acTKkaxX OKEaHCKOro IHa. JTH OcalKH ¢ TOUKH 3peHHs HX J0GbluH
K4aK ChIpbSA A NOJy4YeHHS KapOoHaTa Kajblis He HMEIOT OLIYTHMBIX

Tadéanua 14

XHMHYeCKHII COCTAB NTEPONOAOBOro HJa,
8 Becosmx %

(Murray, Renard, 1891)

liinpoTa 18°40" ¢ 18°24" ¢
Joarota 62°56" 3 62°56' 3
[ay6una, u 2400 820
SiO, 4,1 2,6
F8203 2,9 3.0
Al,O, 1,5 1,8
Ca3(PO,), 2.4 -
CaCOjy 80,7 84,3
CaSO, 0,4 1,0
MgCO, 0,7 1,8
Hepacrsopumuiii 8 HCI 3,6 2,1
OCTATOK
H,O 3,8 4,0
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[PeuMyIIecTB nepej r00HrepHHOBEIMH HaaMu. MckmiioueHus cocras-
JSIOT JHIIbL Te€ HeMHOrHe caydad, Koraa cogepxanune CaCO; B 3THX
unax mnoebiuaercss Ao 98,5%, uto mo xpailinefl Mepe Ha HeCKOJBLKO
MPOLEHTOB Bhillle KOJHYECTB 3TOT0 KOMIOHEHTA B IVIOOHI€PHHOBbIX
uiaax. Kpome Toro, nreponofiopble ¥ KOKKOMMTOBBIE Wbl OGBIUHO
COAepP:KaT MEHbILe IJIHHO3eMa M Kpemuedema (taba. 14).

B kopamnoBom necke W B caMiX Kopamiax cojepxanne CaCO,
o6brano mpesbimaer 90%. M Xorst Ha MHOTHX OCTpPOBAaX KOpaJlJOBble
OTJIOKEHHs pa3pabaThiBAlOTCSl Kak H3BECTHAKOBOE ChIpbe, 3TH 00pa-
30BAHUA YCTYNAT KapOOHATHBIM WIaM C TOUKH 3peHHA IEMEHTHOro
npoussoictea. OrpunarenbHsM ¢akTopoM sBjIsieTcs Heo6XOIAHMOCTh
arJIoMepHpoBaHUsl KOPAJJIOBBLIX OC3ZJAKOB B OTHOCHTENBHO KOMIIAKTHYIO
Maccy MJIM KPYMHO3ePHHCTble arperathl ¥ TeM CaMmbiM HeobXOJUMOCThH
JaJbHedlero H3MeJabyeHHs NoJyyeHHOro NpoAyKTa B oflieM npouecce
[POU3BOJICTBA 1LIEMEHTA.

Kpemuucmeoe it

B oxkeane mmpoko pasBuTO ABa THIAa KpeMuHCTHIX HaoB. [lepBbie,
panuonsipueBble, HJbl COCTOAT IpedMYIeCTBEHHO M3 PAKOBHH, CKeJe-
TOB H CIHKYJ IJIAHKTOHHBIX OPTaHH3MOB — pajHoasipuii. Pagnonspu-
€Bble HJIB pacnpocTpaHeHsl B MuaufickoM okeaHne B pafioHax, OKpy:Kaio-
mux Koxocosnii ocTpoB, ¥ X Boctoky oT Maparackapa. [loacumnrano,
4TO NOKphIBAEMAasi 3THMM OcaiKaMH Tiomaib aHa HMuguiickoro okeana
cocrasisier okouio 0,3 maH. k% B TuxoMm okeane paiuoJsipHeBLEle ocajl-
K Habmiofatotcss Blonb napamienu 10° c¢. m. M mpociekyBaioTcs OT
Hee Ha 5° K ceBepy H 1OTY; N0 IIHPOTe paifioH MX Pa3BHTHSI OrpaHHYeH
90° 1 160° 3. a. IOxune o0pacTy NeHTpanbHBIX uactelt Tuxoro okeana
XapaKkTepu3yloTcss NITHHCTHIM pacrlpejeseHHeM paAHoJspHEeBbIX Oca-
KOB, KOTopble B 0OLIeil CJI0XKHOCTH NOKpbiBaloT B THXOM oKeaHe Iio-
mans okoao 6,6 MIH. Km>

OG6blyHO pafHONSIpHEBble Wbl PACIONATralTCs B [IOTPAHHYHOI 30He
MeKAY o6JAcTAMH HAKOIJIEHHS H3BECTKOBBIX HJIOB M KPACHBIX IVIHH.
OTH TPH THNA Ocajlka MOCTENEHHO CMEHSIOT APYr ApYra, NpeicTaB/sis
co0O0H HJIbI CMEIIAHHOTO COCTaBa B yuacTKax nepexofa. Pasbasnsoluee
BJIHSIHHE NOCTOPOHHHUX MMpPUMeceil IPHUBOAMT K TOMY, YTO COZepiKaHHe
KpeMHesemMa B pajMOIsIPHEBLIX Maax peixo npesbiuaer 60%. Taoa. 15
WILIOCTPHPYET XHMHYECKHIH COCTAB HECKOJBKHX 00pasloB KPEeMHHCTBIX
HJa0B. BesefcTBiE OTHOCHTENBHO BRICOKHX COJep2KaHMil iKesiesa pajHo-
JISIpHEBLIe HJIBLI YaCTO OKPAlleHbl B pa3THYHbIe OTTEHKH KpacHoro H 6ypo-
ro usera. PaguonsipueBble HMAbl BCTpeualoTea Ha raybunax 4300—
8200 x, B cpenneM okono 5300 x. IlpumeuarenbHo, 4T0 B ATIaHTHYe-
CKOM OKeaHe pajHoJApHEBble WJBl J0 CHX TOp elle HHKeM He
Habmonanuck.
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Ta6aunna 15
XHMHYeCKHH COCTAB KPEMHHCTHIX WJOB, B BecosbiX )

Paauoasapuepbi Jlnatomcehiil JluaToMOBbiH

Hal) Ha 1) na 2)
TliupoTa YI%0T" ¢ 53°55" 0o 46°35" ©
Jloarora 152°03" 3 108°35’ B 24°15' 3
Taybuna, M 5000 3500 4402
Si0, 52,9 67,9 67,4
Fe.O4 5,9 0,4 5,0
Al.O; 8,2 0,6 11,33
P,0; 40 0,0 0,10
MnO 1,7 0,0 0,19
CaCO; 11,8 19,4 1,6
MgO 4,8 0,9 1.7
Na,O — - 1,64
K,0 — - 2,15
H,0 — - 6,33
TNoTepn np# npokaaHBaHHH 16,5 53 —-

1) Murray, Renard, 1891.
2) El Wakeel, Riley, 1961.

BTopo#i THII KpeMHHCTBIX 0CAAKOB TpeJIcTaB/IeH JAHATOMOBBIMH HJIa-
MH, CJOKEHHBIMH H3 (PArMEHTOB ITAHKTOHHBIX PACTHTENBHEIX Opra-
Hu3MoB. Hakonjenue 3THX WIOB BechbMa WETKO OTpaHHuYeHO CeBepHOi
nepucepueii Tuxoro okeana u I0KHBIMH OKpanHaMmu Tuxoro, Muamii-
CKOro ¥ ATIaHTHYECKOIO OKeaHOB. OTH OCAJKH [OKPBIBAIOT OKOJIO
4,1 maH. ku® aua KOxuoi AmianTiku v 12,6 MAH. kM® B 102KHOI YacTH
Hunuiickoro okeana. B THXoM oOKeaHe JAHaTOMOBBLIE HJIBI 3aHHMAaioOT
okono 14,4 MaH. kM>. ITH ocalki pasBuUTH Ha riybuHax or 1100
npumepro g0 5700 x, B cpeanem 3900 x. HauGosee uucthie pazHocTH
JMaTOMOBBLIX HJIOB HMEIOT Oesblii MM KpeMOBbId 1BeT. Eciu npuHATH
MOIHOCTh AMATOMOBBEIX OCcaJKoB 0Kono 200 M, To ofiiee X KOJHYECTBO
Ha JHE OKeaHOB JOJZKHO COCTABHUTH npuMepHo 10 m. PasmepHocTh
YacTHIL AMATOMOBHIX OCajKoB MeHsiercss B mpefene |—I100 p, HO Ha
rpaHyJoOMETPHYECKOil THCTOrpaMMe pacnpefle/leHHsi OTYeTJHBO BhIpa-
KEH MakcHMyM, otsedaiomuii npubausurensHo 10 p (Revelle, 1944).
B BBICymeHHOM BHZe AHATOMOBBIE WJIBL 10 IIBETY H CTPYKTYpPE HaIOMH-
HAOT MYKY.

Unctsle o6pasibl AHaTOMOBEIX HIOB cofep:kar He menee 90% SiO,,
HO B HHX, KaK NpaBHJO, TPHCYTCTBYeT Takxke{HeGo/bluas NpHUMeCh
TJTHHHCTLIX yacTHIl. OIHAKO CyIIeCTBeHHBIE PA3IHYHS B Pa3Mepax 4acTHIY
NO3BOJISIIOT CEMapHpoBaTh JHATOMOBBIE HJIBI H MOJYYHTb IPOLYKT
C ColeprKaHHeM KpeMmHe3ema He MeHee 99% B mepecueTe Ha BO3LYUIHO-
CYXYI0 HAaBeCKY.
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KpeMuucThie MBI HAXOAST camoe LIHPOKOe IPUMEHEHHe B pasinu-
HBIX OTPacJIfiX NMPOMBIILIEHHOCTH. MIX MOXKHO HCHOJABL30BaTh B KauecTBe
JIETKHX NMOPHUCTBIX HamojHuTeNeil 6eToHa, KaK (QUALTPLI, KaK CHIphe 15
H3TOTOBJIEHHS KHpIHYa, 00JaJalomero TepMo- H 3BYKOH30JIIIIHOHHBIMH
CBOHCTBAMH, KaK MHHEepajibHbie HANONHUTENH, a0copOeHTHl U MsArKUe
abpasuBbl. Coepunennpie Illtathl exerofHo mnOTPeGAAOT  OKOJIO
0,5 MaIH. m JuaTtoMuTa, npHYeM cebecTOHMMOCTh 1 m AOGBHITOrO MaTepH-
ana coctapaser okono 30 gonn. CeGecrommocTs ke | m H3BJIeKae-
MBIX €O JHAa MOpPS KpPeMHHCTHIX OC3JKOB paBHa npuMepHo 1 moa.,
OJIHAKO TPAHCIOPTHLIE PACXOABI MO JOCTAaBKE 3TOr0 MarepHana B Gojib-
LIMHCTBO KPVIHBIX HEHTPOB NMOTpeQG/IeHHs B psjle CAy4aeB CYIIECTBEHHO
YBEJHUHBAOT CTOMMOCTE | m 3Toro chipbsi — A0 10 gomn. Coinyuectsb
Marepuana Mo3BOJIsieT OCYIIECTBJSITE €ro TPAHCHOPTHPOBKY MNpH pas-
JUYHBIX Teperpys3oyHbix ONepaunusix TNOCPeACTBOM THAPaBIHYECKOH
nepeKayKH.

CKeremmuble 0CAamKU  HCUBOMHBLY

JKHBOTHBIE OCTaTKH — TaKHe, Kak 3yObl aKyJ, CJAYXOBble KamcyJbl
KHTOOOpPAsHBIX M T. I. — HAaXOJAAT BecbMa OrpaHHyeHHOe IpHMeHeHHe,
OHaKo Ha HEKOTOPHIX YYacTKax OKeaHCKOro AHa, TAe OHH BCTPEYaioT-
csl B BHJie KPYTIHBEIX CKOIJICHHH, UX CIEAYeT pacCMaTpHBaTh KaK BaKHEIC
noGouHble NPOAYKTH NMpH A06kYe APYTHX OCaAKOB.

HsBecTkoBo-OHOreHHbIT MaTepHan Tega MepTBOil pLiObl WIH APYTOTO
norudnero MOPCKOro KHBOTHOTO He ycreBaeT NOTPY3HThCS Ha JIHO
OKeaHa, TaK Kak jiubo pacTBOPAETCS NMPH OMycKaHuH, aub0 YHHUTOHAET-
¢ OpraHMsMamMH, noejamlmuMu najanb. Ho 3yOel akysa H clyXoBEe
KOCTOUKH KHTOB, CJIOKEHHBIE OTHOCHTeNBHO KPYMHBIMH KpHCTAJIaMH
TpuKanbuuiigoctara (pasmeps ux npessimaioT 110 A), okaseBawoTcs
YPe3BLIYAHHO YCTOHUHBLIMU K BHIBETPHBAHHMIO M HHBIM IIPOLECCaM pas-
pYIIEeHHS, NPOTEKAIOUHM Ha OKeaHCKOM JHe. B uTtore st opranores-
Hble OCTaTKH 00pa3yioT JOBOJLHO 3HAYHTEILHBIE HAKOMJICHHS, HEPEAKO
BMECTE C MapraHueBbiMd KOHKpeuusiMi, KOTOpHe TaKike, KaK MpaBHJIo,
aKKyMYJIHPYIOTCSI B TeX YyacTKax OKeaHa, rje CKOPOCTb OcafKkooOpaso-
BaHHsl BecbMa MaJja.

Berpeuaiomuecss Ha Ane okeaHa 3yOBl akyJsl H CIyXOBBIE KancyJibl
KHUTOB cofiep:ar no 34% P,0; u menee 1% d¢ropa; nanGosee wacto
collepxanne ¢ropa cocraBnger 1—2% (Murray, Renard, 1891).
B Tabn. 16 npuBefeH XMMHYECKHIl COCTAB 3THX KOCTHBEIX (PparMeHTOB,
NOAHATHIX M3 PA3IMUHBIX YU4CTKOB OKeaHa, a Ha pHc. 36 u 37 nokasan
HX BHewHHH BuA. Ecau 3yObl akysnl WM CIYXOBble KalcyJabl KHTOB
JUIHTEJIbHOE BPEMs HAXOAATCS Ha Jle OKeaHa, TO OHH OObIYHO NOKpLIBa-
10T 060/104KOfl M3 ABYOKHCH MapraHua. Hepeako taxue opraHorem-
Hble OCTATKH fABJAIOTCS SAPaMH MapraHiueBbiX KOHKpeuuil. Kpome Toro,



P uc. 36. 3y6n akyasl, nopguartele ¢ rayoussl 2500 ¢yroe, npumepHo B 100 Mu-

asx or Jmskcousuana (daopuja). 3y6 akyabl, nokasaHublii Ha puc. 36, 4,

CHYAHT SIAPOM MapraHuesod KOHKpenuu. lloBepxHocTb ero odeHb raajgkas,

NOJIHpOBAHHAA, C TJa3yponojoOHEIM mnokphiTHeM. BHyTpennue uactn 3yGos
B 3HAYHTEJbHOH Mepe 3aMelleHbl OKHCJAaMH MapraHua M XxeJjesa,

0,5 1,0
|

J

Lwtirisr

P nc. 37. CayxoBhie Kamcy/is KHTOB, NOAHATHe B paidoHe naaro Baeiik,

K Boctoky o1 nobepexbs CHIA. Tonobno sybam axky.r, c1yX0Bble KOCTOUKH KHTOB

XapakTepH3YIOTCH MOJHPOBAHHOH MOBEPXHOCTBIO € Ia3YPOnoAoOHBIM MOKPBI-
THEM.
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BO MHOTHX cayuasx HaOaojaeTcsi NMOJHOE WJH 4acTHYHOE 3aMellleHHe
BHYTPEHHHX YacTeil KOCTHBLIX OCTATKOB JABYOKHCBLIO MapraHia.
HexoTtopble MOpcKHe XKUBOTHBIE 00Nafa0T Croco0HOCTLIO SKCTPary-
pOBaThL OIpelesleHHbe 3JEeMEHTE H3 MOPCKOI BOJbL H KOHIIEHTPHPOBATh
X B pPAa3/IMYHBIX 4YacTsix cBoero Teja. Hanpumep, HeKoTopble BHIbI
©00OJOUHHKOB HAKanJaMBalOT B CBOEM Te/e BaHAIHH B KOHIEHTpaLHsX,

Ta6auua 16

XHMHUYECKHI COCTAB CKeJIeTHBIX OCTATKOB
KHBOTHBLIX, HAXOASIKXCA HA JAHe MOps, B BeCoBuIX '

(Murray, Renard, 1891)

MezopoceT-
Cayxosas K;ﬁi’g;ﬁa pam:nasF KOCTh
3y6 aKydnl Kancyaa (Ziphuis K??Fgf?:l{;a
BER cavirostris) cavirostris)
Ilnpota 32°36' 0 32°36” 10 33°29' 0 36°48" 10
Joarora 137°43" 3 137°43’ 3 133°22' 3 19°24' »
I'ayGuua, m 4350 4350 4350 3160
Si0, 2,5 0,6 —
FE?_OB 6,5 9.3 — _
Al;O; 3,0 0,5 —
Caz(PO,). 75,0 67,7 72,7 75,8
MnO — 2,9 —
CaCO;, 7.6 11,0 — -
MgO 0,7 0,3 - 3.6
F - —— 1,7 0,03
IToTepu npH npoKaJHBaHHH 4,0 4,6 3,9 —

B 50 ThIC. pa3 NPEBBLILIAIIHX COAEPHAHHE ITOTO ITEMEHTa B MOPCKOH
pofle. AHanusbl, BeimoJHeHHbie Appennycom u ap. (Arrhenius et al.,
1957), ofHapyKiaM B CKeJIeTHBIX OCTAaTKaX puO HAKOMIeHHs IHHKA —
0,6—1,5%, memgu — 0,1—0,5, onoa — 0,05—0,15, cBuHUa — 0,03—
0,1%. B prIOHBIX OCTATKAX OTMEUAIOTCS TAKIKE 3aMETHBIE KOHILEHTPAIHH
HUKeas W cepebpa. Kpaiine ckyanas uu(opMalMs He [03BoJAeT
CerOJIHST ¢ ONpPEeAeNeHHocThI0 00CyXAaTh BOMPOC O paclpeieenui
MAacC KOCTHBIX OCTATKOB pbl0 HA JHe okeaHa. He HCKIIOUEHO, 4TO PhiO-
HbI® OCTATKH MOIYT HAaKalIMBAThCS B HEKOTOPLIX BIaAHHAX OKeaH-
‘CKOTO JIHA, TJie TeMIMbl PAa3MHOMKEHHS OTPOMHBIX MacC phi® 3HAYHTENbHO
MPEBLIIAIOT UX ecTecTReHHYI0 yOub., OfHAKO, ecnu Takue HaKomje-
HHSI M CYLIECTBYIOT, HMX OOBEMBI, OUEBHAHO, BECbMa OIPaHHYEHB,
M, BEpOsITHEE BCEro, OHH BCTPEUAlTCsi B OTHOCHTENLHO METKOBOAHBIX
YACTAX OKeaHa, BO3MOMKHO Ha KOHTHHEHTAIbHBIX Iesbpax.
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Hpyeue murepars

[leonuThl — JOBOALHO YaCTO BCTPEHAKOTCA Ha JHe OKeaHa, MpuueMm
B HEKOTOPHIX PasHOCTAX 3THX MHHEpPaJOB HHOTJAa OTMEYAlOTCs [OBb-
IIeHHble KOHUEHTpaUHuH psila MeTan10B, B uacTHOCTH repmanus (War-
dani, 1959). OnHakO O HAKOINIEHHSX TaKOro poAa IEOJHTOB H HX
pacrpefie/leHHH HA OKEaHCKOM JHe H3BECTHO OYeHb Mano.

Ouanuncut — Haubosee pacnpocTpaHEHHBIH MHHEPaa HEKOTOPBIX
NeJarnuecKuX INIHH; B OTAEIBHBIX CIyuasX KOJIMYECTBa TOTO MHHepa-
na jocruraiot 50% oT Beero rauHucTOro ocaaka (Bramlette, 1961).
U xorst kpucraanbl GUAIHICHTa 0COOEHHO Pa3BUTHL B BEChbMA OT/aleH-
HBEIX OT KOHTHHEHTOB 00/acTsX OKeaHa, HampHMep B IOMKHBIX HacTAX
LeHTpaNbHEIX o6nacTed THXoro okeaHa HJIM B LieHTPadbHBIX 00/acTax
HHamiicKoro oxkeaHa, Bce K€ HE CYIIECTBYET, OYEBHJHO, OTYETIHBOI
CBS3H MV THIIOM OCajlka M HaJHuyHeM 3TOro MuHepana. Accommanus
(PUILTHIICHTA ¢ KPACHBIMH IJIHHAMH, NO-BHAHMOMY, OOYC/IOBJ€HAa HH3KH-
MH CKOPOCTAMH 00pa30BaHusl IIMHUCTBIX ocalkoB. B Tabn. 17 npusegen
XUMHYECKHH cocTaB KPHCTAANOB (UITHNCHTA, NOAHATHIX C IYGHHBI
4800 x, npumepro B 600 xm K ceBepy ot Tautu. Meppeii u Penapa (Mur-
ray, Renard, 1891) yKaseBaloT Ha HelnpeMeHHYIO CBA3b (PHIJMMICHTA
¢ BYJKaHHYECKHMH 4YacTHIAMH. JTO JaeT MM OCHOBaHHE CYHTATh, YTO
GUIHICHT M APYTHe LEeOoNHTHl 06pasyloTcsi B pe3y/bTaTe nepeocaxie-
HHSl XMMHUECKHX KOMIIOHEHTOB, MOCTYIMBIIMX B PACTBODP IPH BHIBETPH-
BaHMH ByJaxanuueckuX o0JoMkoB. [Tofo6HBIN Nponecc niepepacipenese-
HHSI MPOMCXOAUT B BEPXHHX 4acTAX M Ha MOBEPXHOCTH ocalkoB. Pasme-
pbl o6pasylomuxest KPHCTaII0B GUIIHICHTA peako npesbinaoT 0,01 s
B auamerpe. Hepeaxo B Hux HabmojaeTcst NOBTOPHOE ABOMHHKOBAHHE.

IlanaroHHT — KOHEUHBIH NPOAYKT BbIBETPHBAHHS H THApATAIHH
6a3a/IbTOBLIX BYJIKAaHHYECKHX CTEKOJ; LIMPOKO pacnpocTpaHed B obma-
CTSIX pasBUTHsI KpacHBIX ryinH. Hepelko fpa MapraHUeBHX KOHKpeuui
c10KeHbl 06JJOMKaMy NajaroHuToBOro coctaBa. Kak BuAHO U3 Tabn. 17,
GUANMNCUTOBHIE M TIAJlaTOHHTOBHIE OCAJKH XapaKTEePH3YIOTCH IOBBI-
IIEHHBIMH coflepzkanuaMu Kanus. O6cyxlaeMble B 3TOM pasjene MHHe-
panbl NOKa elle He NPEeACTaB/SIOT 3HAYMTENBHOTO IIPOMBIIIIEHHOO
HHTepeca, H caMHX IO cefe HX B HacTosiliee BpeMs elle HeBBIOLHO
AoOHIBaTh € TeX OrpoOMHBIX TAyOHH OKeaHa, rje oHH Halfennl. Oanako
HX HeaecoobpasHo noayyaTh Kak NMoGoYHbe MPOAYKTHE MPH H3BJIEYeHHUH
MapraHueBbIX KOHKPEIHIl H APYTHX MaTepHanoB riy00KOBOJAHBIX y4acT-
KOB OKeaHCKOro AHa. B menmarnuecknx ocajlkax Hepejko NpHCYTCTBYIOT
KOCMuueckne uactuubl chepuueckoit dopmbl — chepyant. B cocras ux
0OBIYHO BXOAST HUKe/b U 2Kkeqe30. O1HaKo KOoJiHuecTBO 3THX 0OpasoBanuii
CTO/Ib HE3HAYHTEJNBHO, YTO KpafiHe COMHHTENBHO PACCYHTHIBATH Ha TO,
YTO KOrAa-au60 HX CTaHYT A00bIBaTh JaxKe B BHJe NOOOYHLIX MPOAYKTOB
npu paspaGoTke JAPYIHX MOJE3HBIX KOMIOHEHTOB.
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Tab6auna 17

XuMHuyecKkHii coctas obpasuos duaauncura
W TNaJaroHMTa, NOJHATHIX C OKEAHCKOro mHa,
B BECOBBbIX )

(Murray, Renard, 1891)

DOUANHNCHT ITanaronut
Illnpora 11°20' 10 13°28" w0
Joarora 150°30° a 149°30" 3
I'ayGuna, x 4770 4300
Si0, 49,9 44,7
Fe,Os 5,5 14,6
Al,O; 16,5 16,3
MnO 0,4 2,9
CaO 1,4 1,9
MgO 1.2 2,2
K,0 5,1 4,0
Na,O 4,6 4,5
H,0 16,7 9,6

Kpacree . eauno

['muHMCTBIE MUHepanbl (THAPATHPOBAHHLIE a/lIOMOCHIHKATHI) B MOAAB-
JaswomeM OoJbIIMHCTBE ClyyYaeB SABJAAIOTCH KOHEYHBIMH TPOAVKTaMH
BLIBETDHBAHHA M3Bep:KEHHBIX TOpPHBIX nopoiA. Kak mnpasuno, Takue
NPOAYKTHl BHIBETPHBAHHA OUEHb TOHKO JMCIEPrHPOBAaHBEI M, oOpasys
TOHYAHLIYIO B3BeCch B BOJE, CNOCOOHBI OCTaBaThCH HeoNpeieaeHHOe
BpeMsi B BHJe CycneH3uH. [JIHHHCThE YacTHIlbl, BLIHOCHMELIE B OKeaH
pPeKaMH, NPAaKTHUECKH INEePeHOCcsITCs 3ateM B JI0OVIO yacTh OKeaHa,
NMPOXOAAT CKBO3b TOJILY BOABI M OTIAraloTCsi Ha OKEaHCKOM JHe.
3leck B pe3KO OKHCJAHTENbHOH 0OCTaHOBKE IIPOHCXOMHT CMEIIeHHe
TVIHHHCTBIX YacTHIL ¢ OKHCJIAMH JKeqe3a, B Pe3yJbTaTe 4ero TJIHHHCThE
ocallki npuobpeTalor XapakTepHblil KpacHelil upet. Otciona u NpoHcxo-
JHUT UX Ha3BaHHe — KPACHLIE TJIMHBLI, KOTOPOE TaK YAAUHO NPUMEHSIeTCS
K OrpomHoii Mmacce o0pasuoB neJardyecKHX TIJIHHHCTBIX OCaJKOB.
Onnaxo KpacHblil 1Ber 4acTo ObIBaeT H3MeHeH BKJ/IIOUEHHSIMU 3epeH ABY-
OKHCH MapraHlla, KOTOpble NpHAAIT IJHHe TeMHO-Oypyio OKpacky,
J00 HANHNuMeM TIPUMECH N3BECTKOBBIX WJH KPEeMHMCTHIX WJ0B, OCBET-
JIAONHX KPaCHOBATHI 1IBET OcCalKa.

[Tono6Ho GOABUIMHCTBY TJIMH, KPACHBIE IVIHHBI MATKH M ITACTHYHBIL.
B ecrectsenHoM cocTosiHME OHH 00JaJlal0T KOHCHCTEHLHeH TYCToro
JKHpPa, a TMPH BLICLIXAHWM OOLIMHO YIIOTHAIOTCS B TBEPAVIO, TUIOTHYIO
Maccy, XapaKTepHU3YIOmYIOcs: 3HAYHTEbHOH CTPOHTENBHOMR NPOUHOCTBIO.
Ecau pactuparts KpacHyio IVIHHY MeXKAY NadbIlaMH, TO CO3JaeTcs Bre-
yaT/IeHHe TeCYaHHCTOCTH, 4TO OOYCJIOBIEHO HANIHYHEM B TIVIMHHCTOMH
Macce 3eped ABYOKHCH Mapraiua, KOCMUUECKHX WaCTHIL, IEOJHTOBBIX



144 IJIABA 6

KpPHCTA/JIOB, OOJIOMKOB PAKOBHH, MeM3bl HJIH OGJOMKOB MHBIX HOPOZ.
B uekoTopble 00JacTH oKeaHa, HanmpuMmep B npubpekHble BOJbl 3amnal-
Horo mobepexknbsa CesepHoil AQpuku uau 3anafHoil ABcTpaiud, BeTpLl
MPUHOCAT H3 BHYTPEHHKX NYCTBIHHBIX PaiOHOB KOHTHHEHTa OrPOMHOE
KOJIHUECTBO IbUIH. B peaysbraTe JOHHBIE OCAJAKH TAaKHX dacTeil oKeaHa
0Ka3biBaoTes 000raleHHLIMIE B 3HAYATENbHON CTeNeHH 30J0BEIM MaTte-
puasnom. OOJ0OMOUHBIe TTPOAYKTHL BYJKAHHUECKHX H3BepXkKeHHil, B dacT-
HOCTH TIEIJIEL HJIM TeM3a, OBICTPO pasHOCATCS BETPOM H BOAHBIMH Teue-
HHSIMH 110 Beeil aKBATOpPHH OKeaHa M, TaKUM o0pas3oM, TakkKe CTaHOBST-
csl KOMIOHEHTaMH Temardyeckux ocalkoB. OfHAKo B KpacHBIX IJIMHAX
colep:kaHHe BYJKaHHUECKHX wactui auamerpom Gomee 0,1 mm peako
npesbimaer 1—2 pecoBwix % . Mexaouenue cocTaBasiorT JulIbL cayuau,
KOrjla Ha TOBEPXHOCTH 3THX OCaJKOB BCTpeyaloTcst OYEHb KPYMHEIE
(HECKOJILKO CAaHTHMETPOB, a MHOT/A Jiake MEeTPOB B jHamerpe) oOGJIOM-
KH TIeM3bl JIHG0 BaslyHBI, IlepeHeceHHble BOAOpocasMH. BoiBeTpuBanue
TIeM3BI M APYTHX BYJIKaHHYECKHX TOpoJ, Kak nosnaraet Meppeit (Murray,
Renard, 1891), urpaer BaxHyio posb B [poleccax rinHO00pazoBanus,
NPOTEKaloHX Ha JHe OKeaHa.

Bo Bpemsi sKcneIHIuoHHBEIX paboT oKeaHoNOrHyeckoro cyana «Hen-
nenxep» (1873—1876 rr.) Geun mpoBelleH CHTOBOiH aHalH3 0CAJLKOB.
B Tabn. 18 npuBoasiTcs CpesHHH COCTAB KPACHBIX IVIHH, PACcCUMTAHHBI
Ha ocHOBaHHM anamusa 60 obpasuoB. «MuHepanbHBIE» KOMIOHEHTDI,
Claraloie 3TH OCajKH, NPEeJICTABJACHBl 3epHAMH MAarHeTHTa, OKHCJIOB
Mapramuna, poroBoii oOMaHKH, ajaronuTa, KBapua, miariokaasa, cio-
Abl, 1EONUTOB, KOCMAYECKHX HacThil, oOJOMKOB NOPOA, IHPKOHA W TYpP-
ManuHa. B rtaGn. 19 paH XMMHYecKHil cOCTaB KpacHLIX TINIHH M3 pas-
JHuHEX gactedl Tuxoro ¥ ATIAHTHYECKOTO OKEaHOB.

Tabnauma 18

KomnoHeHTh nejaruyeckoil KPacHOH riMHbI
(Murray, Renard, 1891)

Komnonenr Becopbie %
INenarnueckue opamunudepst 4,8
Houubte dopamuuudepr : 0,6
Jlpyrue opraHmsmel . . . . . . . 1,3
KpeMmuucTbie opraHuambl 4" 2,4
Munepann EL S (PP SUIE T 5,6
Tonkue YaCTHUL, YhajA#eMbie HpH

ormeiBReY) . . . . . .. ... 84
Cymma . . . . . ... .. ... loo1

1) TlpencraByiensl TJaBHEIM 0Gpa3oM alio-
MOCHJIMKATAMH, a TaKKe YACTHIAMH JpYroro
cocTaBa.



XumMHueCcKHA COCTAB KPACHBIX TJIMH PasiM4HBIX YuacTkos jHa TuXoro okeaHa, B BecoBbix "

(Goldberg, Arrhenius, 1958)

TaGaunna

19

lupora 16°36” 10 12°46” 10 9°1’e 19°01'c 27°38’c¢ -35909’¢ 53°01’¢c Cpeauee QO6paszel us
Hoarora 162°43” 3 143933’3 124°09’3 [77°19’a 124°26%3 157°17'3 176°15° s H3 51 AtnanTHYyecKko-
Iny6una, m 5123 4380 4410 4774 4400 5600 3660 obGpasua 1) ro okeauna 2)
Si0, 45,8 47,0 56,0 61,3 h1,5 52,8 67,0 54,5 53,3
Al,O4 20,5 14,7 15,9 19,5 17,8 14,8 11,4 15,9 23,7

Fe 6,2 6,2 4,6 3,5 4,6 5,7 4,0 6,7 5,1

Ti 0,78 0,36 0,38 0,43 0,49 0,44 0,33 0,6 0,6

Mg 1,8 1,9 1, % 2,4 2,4 2,2 2.3 2,0 24

Ca 3,3 59 2,0 5,8 1.2 a1 2,9 1,4 3,6

Na 4,5 4,4 3.9 4,1 2,8 2,6 2,6 1,6 2.8

K 2,6 2.2 2:5 3,1 2,2 2.9 i3 2,4 2,6

Sr 0,05 0,041 0,035 0,061 0,040 0,030 0,036 0,047 0,019
Ba 0,069 0,26 1.2 0,16 0,60 0,11 0,10 0,18 0,45
Mn 15 3,0 0,87 1:6 0,46 1,6 0,14 0,7 0,09

Ni 0,028 0,039 0,031 0,083 0,011 0,026 0,003 0,02 0,012
Cu 0,077 0,14 0,20 0,093 0,066 0,038 0,010 0,019 0,012
Co 0,031 0,024 0,011 0,031 0,009 0,009 0,001 0,01 0,008
Cr 0,006 0,014 0,004 0,005 0,010 0,008 0,006 0,008 0,037
v 0,043 0,020 0,012 0,025 0,031 0,021 0,014 0,024 0,018
Pb 0,017 0,021 0,012 0,008 — 0,010 0,012 0,007 0,008
Mo 0,0065  0,0008 0,0017 0,011 0,037 - — et =

¥ily 0,021 0,013 0,012 0,017 0,018 0,023 0,010 — 0,03

§ 0,016 0,039 0,013 0,0038 0,005 0,017 0,002 — -

Sc 0,0018 0,0044 - 0,0037 0,0040 0,0022 0,0028 0,0020 — -

1) Sverdrup et al., 1942,
2) Correns, 1939.

OHYT

g

”
it

EJdOW OJOMO9Al

Gkl



146 TJIABA 6

HecMoTps Ha TO 4TO KpacHast [JIHHA MO CBOEMY COCTaBY He IPeJCTaB-
asieT 0co00ro MpPakTHUECKOTO HHTepecd, TAKOTo poja OCafKH MOrJaH Obl
HaWTH NpUMEHeHHEe B TNPOM3BOACTBE DPa3JHUHLIX H3JEMHHl M3 IVIHHDL,
a B OUeHb OTJaJIeHHOM OYAYIIEM KaK HCTOYHHK PasJHuHbIX METaJJI0B.
Ecau cpepunee copepaxkanne Al,Op B KpacHblx rainHax okomo 15%, 1o
B HeKOTOpLIX ofpasuax oHCo npebbiuaer 25%. IlogoGubie pasnocTH
KPacHRIX TJIHH OMH3KH M0 COJep:KaHHI0 IVIMHO3eMa K TeM TJIHHHCTBIM
MOpPOAaM KOHTHHEHTOB, KOTOPHIE pPacCMaTpPHBAKOTCH KaK ChIpbe JJIs
MOJAVYEHHsT amoMiHNA. KOHUEHTpaHu MeAd, HUKens, kKobanbTa, BaHa-
Jsl, CBHHIA, IHPKOHHS M PsAJla PeLKO3eMeIbHbIX 3/€MEHTOB MEHAIOTCH
OT HECKOJIBKHX COTBIX JI0 HECKOJIBKHX JlecsiThiX NpoleHTa. B HeKoTophIxX
KpacHeIX rinHax cofep:xkanue meau pocruraet 0,20%. B paGote Tona-
bepra u Appeunnyca (Goldberg, Arrhenius, 1958) npuBejeHbl aHaJIHTH-
yecKHe orpejenseHus NpHMepHO 26 3/MeMEHTOB B KpPACHHIX TMIHHAX H3
pasnuuHbIX paioHoB Tuxoro okeana. B ofmeM JaHHBIE 3THX Olpeene-
HHI NOKA3bIBAIOT, UTO BLICOKOE COJAEpzaHue MenH, HHKesas, KobanbTa
H ADYIHX METANIOB KOPpeaHpYeTcs € OTHOCHTENbHO 3HAUMTEeNbHBIMH
KoJiHyecTBaMH MapraHua. Takum o6pasoM, MOKHO € YBEPEHHOCTbIO
1noJiararh, 4TO 3TH MaJ/ible 3JeMEHTHEl acCOLMHUPYIOTCS IVIaBHBIM 00pasoM
C MapradieBbIMH 3e€pHaMH, [OBCEMECTHO paccesHHBIMH B KPacHBIX
raunax, Ecau korpa-nuGo Oyner CKOHCTPYVHPOBAaHA YCTAHOBKA AN
OTCEMBAHMS MEJNKHX YaCTHI, CJOMKEeHHBIX JABYOKHCBHIO MapraHua (cpej-
HHI UX JuaMeTp okojo 0,1 mat), oT KpacHoil IVIHHBI, TO OCTAIOMIUIiCH
Ha CHTe Mmatepual, MO-BUAUMOMY, OKamKeTCs 3IKOHOMHYECKH WeHHOMH
MaprasueBoit pyjofi. IlpuHMMas, uyTO cofiep:Kanue MapraHiia B 3THX
ranHax okono 1—2%, oforanienue cieayer NPOBOAUTL ¢ Ko3bduineH-
TOM KOHIEHTpauuu npuMepHo 25. C 3KOHOMHMUECKOH TOUKH 3peHHs
HEJOCTATKOM TAKOTO IIpolecca SBASETCH TO, YTo AJs Todyuenus | m
KOHIIEHTpaTa co JiHa MOpsi HeoOXOAMMO MOAHATL 25 m HMCXOAHOI Kpac-
HOi rauubl. Tloatomy 1o Tex nop, noka He GYAYT co3aaHbl METOABI cena-
pauMH MapraHIeBOil PYABI Ha JHEe MOps, HET Cephe3HbIX OCHOBAHHI
CUMTATh KPACHYI0 TVIMHY SKOHOMHYECKH PEHTAa0eJbHBIM ChIpbEM st
NOJYYEeHHs MAPTaHIeBLIX 3epeH M acCONMHMPYIOUIMX C HUMH METaNoB.
Onnako B ciydae pa3paboTKH KPacHBIX TVIMH KaK CbIPbS JJIs TIOJyUeHH st
ANIOMHHUS MO0 A151 TPOHU3BOACTBA CTPOMTENBHBLIX MAaTepHa/IOB HMeeT
CMBICTT H3BJICKATh MapraHileBhle 3epHa B KauecTBe [1060UHOr0 MPOJLYyKTa.

Ho Bnosne ecrectBenHo, uTO, Kak Obl HH CHOMKHIHCH OOCTOSITE/IE-
CTBA, CBsI3aHHBIE ¢ pa3paGoTKOH KpacHLIX IJIMH, B NEPBYID OuYepelb
HauHeTcs! JoOBMA 0CafKOB ¢ HAUBLICLIMM COJEPZKAaHUeM MOJIe3HbIX KOM-
TMOHEHTOB, TPH MPOYHX pPABHBIX YCIOBMSIX. B HEKOTOpHIX KpacHBIX
rAMHAX COJEp:KAHHE MapraHIeBHIX 3epeH JocturaeT 5%; BrojiHe BO3-
MOZKHO, 4TO B TEX y4YacTKax OKeaHa, IJie ellle He NMPOBOAHIOCE Onpobo-
BaHHe OcallkoB, COJEpyKaHHe 3TUX KOMIIOHEHTOB OKaKeTcs CYIIecT-
BeHHO Oojtee BhICOKHM. Hu3Kash CTOHMOCTh TPAHCIOPTHPOBKH OCaJKOB
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Koanyectra CKOPOCTH HAKOMJEHHHA PA3JAMYHLIX JIEeMEHTOB B KPACHbBIX TJHHAX 1)

Comepka-  OGuiee : Mupoeoe Oggﬁﬂiiue OrHowete Mupossie O-ronﬁ?;ueiim
srewenr  jutnky OMNS e, el Rbnsine  wewonemn | SHACH ) vozsiectea
o 1012 m  MIH., mf20d  yny. o mized no-r})e;zﬂleggzo, n';:]‘)‘;%;‘éﬁﬁi\o M. S
Al 9,2 920,0 46,0 4,72 200,0 10 570 1620
Mn 1,25 125,0 6,3 6,7 19,0 1 320 390
Ti 0,73 73,0 3.7 1,8 56,0 3 140 520
v 0,045 4,5 0,23 0,008 530,0 28 H.IL %) —
Fe 6,5 650,0 32,5 262,5 ) 2,5 0,1 1350 480
Co 0,016 1,6 0,08 0,015 110,0 5 1,6 1000
Ni 0,032 3,2 0,16 0,36 8,9 0,5 13,5 220
Cu 0,074 7,4 0,37 4,6 1,6 0,1 150 50
Zr 0,018 1,8 0,09 0,002 900,0 45,0 H. I —
Pb 0,015 1,5 0,08 2,4 06 0,03 43 35
Mo 0,0045 0,45 0,023 0,040 11,0 0,6 3 150

1) O/ﬁm,m”[ 3andac KpacHMX TIJIMH ‘B MwupoBoMm okeane npHuAT pasueiM 10 m, a cxopocTe HX pakomaenus
5.108 m/e00.

%) Goldberg, Arrhenijus, 1958.

3) BaumcrBosaHo M3 «Encyclopaedia Britannica Book of the Years, 1963.

4) Mcllhenny, Ballard, 1963. i

5 Her panubix.

) Mcxonnoe xkeneso.

BdOW OJOMO9dAIrd OHIT

Vi
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C OKEaHCKOro JHa Ha TNoBepXxHOcTb — B OeperoBeix Bojgax CILUA ne
Gonee 1 gosa. 3a | m KpacHOH IIMHBI — CA€JaeT IKOHOMHUECKH 3aMaH-
YUBBIM Pa3paboTKy KPACHBIX TJIHH DU COAEPKAHUN B HHX MAPraHueBhiX
sepeH, papHoM 10% . HeobGxoxuMoe ycioBHE TpH 3TOM CO3AaHHe CIOCO-
GoB, nospoasiomux 3PPeKTHBHO OTAENATH MaprauueBble 3epHa oOT
3aKJII0YAIOEH HX TJIHHBL

[TpumepHo mosoBrHa muomand AHa (70 max. xu*) Tuxoro okeasa
NOKPBITA KPACHBIMH IMIMHAMH. JTH OcajKu npeo6i1afalor B CeBepHOM
YACTH H B I0KHBIX 0OJacTaX LeHTpaJbHOH uactH THX0ro okeaHa.
B AmnantnyeckoM u MHAuiicKOM oKeaHax KpacHble TJIHHBI 3aHHMAiOT
25% muowaau aua, wan 102,2 maH. xu?. [Ipu cpellHeil MOLIHOCTH 3THX
ocaakoB okoso 200 x (Revelle et al., 1955) oburse KoHuecTBa KpacHbIX
IJIHH Ha JIHe OKeaHa OleHHBaloTcs npumepHo B 10 m. [Ipu cpenneit
cKopocTH (pOpMHpOBaHHS 3THX ocaikoB — & mm 3a 1000 ser — ropo-
BOIl TeMN HAKOIJIEHHS KpacHbIX IJIHH cOCTaBasieT okojio 5-108 m.
B rtabm. 20 npuBeneHsl NaHHBIE O KOJHUECTBAX Pa3/HUHBIX 3JIEMEHTOB,
COJepXKalXCsl B KPACHLIX IJIMHAX OKeaHa, a Takie CKOPOCTH HX
rofl0BOr0 HAKOIUIEHHSI B 3THX OCajKax.

MAPTrAHUEBBIE KOHKPELIHMH

OnnuM M3 caMmbiX 3aMeyaTesbHbIX OTKPBITHI, CHAeJaHHbIX 3IKCMel-
et «Yemnenazxkep» Bo BpeMs pefica 1873—1876 rr., Gbuio ofHapyxke-
HHE Ha JiHe OKeaHOB 0O0JBLIOr0 KOJHYeCTBA YePHLIX THAPATHPOBAHHBIX
KOHKpenuii JByoKHcH MapraHua. B Hauasne 3Toro croseTust COTpyAHHK
l'apBapackoro yuuBepcHTera AsekcaHap AraccHll MOJHHMAT TakHe
KOHKPEIHH MOYTH HA KaxKIo#l CTaHUHH B IyOOKOBOAHBLIX 0O/1acTaX
BocTOyHO# 4yacTH Tuxoro okeaHa B TeueHHe psijJia OKeaHOrpa(uyeckuX
IKCreuIHi. MaprayueBsle KOHKPeIlHH H KOPKH SABJSIIOTCS OAHOH H3
cdopm nesaruueckoit cequmentanuu. OpHako B ofiem GajnaHce oKeaH-
CKHX OCAJAKOB OHH MMEIOT NOAYHHEHHOEe 3HaYeHHe B CBA3H C HX OTHOCH-
TeJbHO MasibiM KonuuecTBOM. C 3KOHOMHYECKOi TOUKH 3DeHHsI MapraH-
lLeBble KOHKPEIHH SABIAIOTCA BaKHEHIIHMH riyOOKOBOAHBIMH oOcal-
KdMH OKeaHa.

Dopmbt HAXO0NCOCHUA HCENE30-MAP2AHUEBHIX OKUCA08 HA OHe OKeaHa

Okucnbl Mapraiua M skeje3a o0pasyloT Ha OKeaHCKOM JIHe 3epHa,
CTHHEHNS, TWIHTH U KOPKW, 0OHUHO NOKPHIBAIOLNE BHIXOAL KOPEHHBIX
nopoAl. OHH MMIIPErHHPYIOT NOPHCTHE 00pa30BaHUA, a TaKKe 3aMera-
I0T 1 BHINOJIHAIOT OBJOMKH KOpa/JIOB H OPraHOTeHHbIX 4acTHil. Meskue
3epHa auamerpom 0,5 mMm, ClOKEHHBIE JBYOKHCBIO MApraHua, sBIsiio1cs
MOYTH MOCTOSIHHBIMH KOMIOHEHTAMH KPACHBIX IJIUH W JOBOJBHO 4acTo
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P u c. 38. MapranueBne KOHKpeuuu ATIaHTHYECKOro OKeaHa.

IMoausTe Ha CTAaHNHMAX € KoopAWHaTamu: A — 30° ¢, m., 76°3. 1., rAyGuua 2645 m; B —

30°51’ c. w., 78°27’ 3. n., ray6una 732 m; B — 29°17’ c. m., 57°23" 3. A., rnyGuna 5840 u;

I — 32°13" ¢. w., 69°06° 3. A., ray6una 5290 x; J — 20°24" ¢. m., 66°24' 3. A., ray-
6una 5520 m; E — 49°21" c. m., 47°45° 3. A., rayOGuna 4840 w.



150 FJIABA 6

BCTpEYaloTcsl Cpeid OPraHoreHHHIX HJIOB nejaruyeckux obsaacrei
MupoBoro okeaHa, CKanbl Ha JHe OKeala HepelKO OKa3blBAIOTCs MOKPLI-
TEIMH KOPKOH OKHCJ/IOB MapraHia M zejesa, TOJIHHA KOTOPOH MHOrIa
nocturaetr 10—I15 em. OKuCaAbl MapraHia yacTo NMOKPBLIBAIOT MONaBlIHe
Ha JAHO OOJIOMKH MOPOJ, HanpuMep BaJVHbLI TPaHHTa WK MecYaHHKa,
npuHecenuble aiicGepramu Jqubo BogopocasiMi. OCKOJNKH apTHIIepHii-
CKHX CHApSJIOB, M3BJEKaeMEle HHOTJAA ¢ MOPCKOrO JHa, MOKPBITHL KOp-
KO/ OKHCJIOB MapraHila H Jkejie3a TONIMHON HEeCKOMbKO MUAIHMETPOB,
npHyeM HAKOMJIEHHEe 3THX JKeJie30-MapraHUeBblX COeJHHeHHH IpoHCXo-
U0 B TEUEHHE BCErO HECKOJBbKHX JecsiTKOB JeT. OOJOMKH INeM3bl
H KOpaJJIoB HepeAKo OBbIBAIOT MOKPBITH W HMIIPErHHPOBaHbl MHHepaa-

P u c. 39. Mapranyesnie xoHkpemun Huaniickoro. okeana.

Koopnuﬂa'm craunuit: A — 26°64’ 0. w., 56°04" B, A., rnySuuna 4855 u; 5 — 29°52° . w.,
62°36" B. A., rayOuna 4396 ux; B — '37°50" 1. m., 124°30° B. 1., rnydnua 5518 .
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MH, TpeJCTaBJeHHLIMH OKHC/IaMH Maprania u sxkene3a. C 3KOHOMHUe-
CKOH TOUKH 3DEHHSl, YUHTbIBasg IPH 3TOM TEXHHYECKHE BO3MOMKHOCTH
JoObIYH, KOHKPEIWH SBASIOTCH Baxkuehmen gopmoll Haxomaenus ua
JIHe OKeaHa OKHCJIOB 3THX METa/lIoB,

Mopgporoeun Kowkpeyuii

Qopma MapraHueBbIX KOHKpeuwii BecbMa pasHoobpasua. HecMoTpst
Ha TO '4TO pPa300IeHHbIE KOJIOMJAHbIE YACTHIBI XapaKTepH3YIOTCs
TeHjenuueil K o0pa3oBaHHI0 KOHKpEUHH cgepoHIanbHOl (QOpPMEI,
B OKeaHe, OJIHAKO, HMeeTcsl HeMalo pas/iM4YHbIX (aKTOpOB, KOTOpHIE ee
u3mensior. [1pu onucanusix 0OBYHO OTMEYAIOT, YTO KOHKPEIHH HANOMH-
HaloT 1o dopme Kaptodennnnl, GyropuaTeie mapoBuAHbEe 00pasoBaHHs,
NOXOXKHe Ha NyLleuHble siipa, MapHKH, TablaeTku U psajg APYrHX MeHee
onpefieeHHEIX (opM. M XOTA KOHKpEHmHH KaKOoro-To ONpeJeNeHHOro
yuacTka oKeaHa OObMHO OJH3KH N0 pasmepam, (opme M BHELIHEMY
BHJY, TO ecTb o6iafalT paloM OOUMX YepT, yKa3blBAOMIMX Ha HX
TPYNNOBOE CXOJCTBO, NpPHMEUaTeJbHO TaKKe H TO, YTO KOHKpeLHH,
MOJHSTEIE U3 PA3JHUYHBIX YacTell oKeaHa, Kak NpaBHJIO, OJHOTHUIIHBI 10
cBouM MopdosiornueckuM xapaxrepucrukam. Ha puc. 38—41 u3oGpa-
JKEHO HEeCKOJBKO pasNuuYHbIX (OpPM MapraHueBblX KOHKpeLHi.

Ecnu KoHkpeunsi ofjajlaeT 3amMeTHO KPYMHBIM $JpOM, TO pasBH-
BaloIlascs 10 HeMYy KOHKpPEIHs MOBTOPAET B MPOLECce pocTa ouepTaHHs
storo sipa. OnHako W3yueHHe MONepeyHbIX Pa3pe30B MHOI'HX KOHKpe-
UMM, MOKasaHHbIX Ha pHc. 38—41, cBulerenbctBYeT 00 OTCYTCTBHH
Yy HUX OTYETIMBO Da3nuuyMMbIX sjep. B HekoropwiX pa#onax Tuxoro
OKeaHa IUHPOKO Ppa3BHTH IUIHTOBHAHBIE KOHKpeunH. OOpasoBanue
CTsKeHHH TaKoH (OPMEI MOMKHO OOBSICHHTb CpacTaHHeM KOHKpeIHit
NPUMEPHO OJHMHAKOBOTO JnaMeTpa. MHOrouHc/IeHHbIE TUIHTOBHAHBIE
o0pa3oBanua Cpeir Macchi YCTHAAOWMX AHO OAHOOGPA3HBIX MKene3o-
MapraHieBblX CTS:KeHHH (puc. 42) o6BbMHO NpejcTaBIeHbl KPYMHBIMU
00/IOMKaMH TieM3bl, 0OpOCIIHMH KOPKOH ABYOKHCH MapraHua.

[TopusaTee ¥3 MOPA MapraHileBble KOHKPEelHH 0ObIYHO HMEIOT 3eMJIH-
CTO-UepHEIH Man OypoBaTO-KOPHUHEBHIH IBET CO BCEMH IepexoiaMmu
Mex ]y HuMH. KOHKpemuH, XapakTepH3YIOLIHecsi BLICOKHM coJepika-
HHeM :keje3a, OObLIMHO KpacHoBaTo-OGyphle, a KOHKPEeiHH ¢ GOJbIIHM
CoJiepzKaHieM Maprasua — CuHeBato-uephble. [loBepxHoeTs nojas-
Jisgiomero GoMbIIMHCTBA KOHKPeLHH TycKsas, MaroBas. B oTiu4ne oT
OCHOBHOH Macchl KOHKpellHii o6pasibl, H3BJIeUeHHbIe B pailone, HaxXo/s-
meMest nmpumepHo B 400 kM K ceBepo-BocToky or Tautu u B obGnactu
HoABOAHOTO nyiaTo bBaelk, 0Ko10 BoctouHOro notepexbsa CoefMHeHHbBIX
[IIratoB, o6safaioT CTEKJOBATHIM OJECKOM.

Teeprocts konkpenud Kojebnercsi Mexkay 1—4 mo mkane Mooca,
B cpefHeM 0Kojio 3. [TpUCYTCTBHE B KOHKPEIHH OTHOCHTENILHO GO/BIIO:
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P uc. 40. Mapranuesble KOHKpeunuu ceBepHoii uacth THXoro okeasa.

KoopAHHaThl cTaHuHi: A — 29°58° c¢. wm,, 125°55' 3. a., rayG6una 4325; B — 23°17’ ¢. m.,
138°15" 3. p., rayGuua 4890 m; B — 22°30' c. w., 113°08 3. A., rnyGuHa 3600 w; " —
14°11" c. m., 161°08° 3. p.,, rnybuva 5652 m: A — 9°57" c. m., 137°47’ 3. n., rayOHHA

4930 m; E — 21°27" c. w., 126°43° 3. a., ray6uaa 4300 .



P uc. 41. Mapranuesble KoHKpeuuu iomHoii wactu Tuxoro okeana.

Koopauhartet craHuui: A — 16°29° 10, m., 146°33° 3. a., ray6naua 1270 x; 5 — 8°30" 0. w1,

85°36° 3. nm., ray6una 4330 m»; B — 9°00" 0. m., 171°28" 3. a., ray6una 5000 m; I” —

18°55" 10. m., 146°23° 3. p., rayGuua 4460 m; J — 41°59" 1. w., 102°01° 3. A., rayGHHa
4200 M.



P uc. 42. dororpadus Aua Tuxoro okeana (19°48' c. wm., 120°16 3. a., ray-
Ouna 4104 m). Cpenn Keje3o-MapraHueBEX KOHKpeIHil OPHMEPHO OJAHHAKOBOrO
JuaMerpa 3aMeTHLI KpyNHbLe HenpaBHJIbHOH GopMbl oGaoMKH nmem3bl. OHH Gbiu
nepeHeceHsl CloJa OT MECTa BYJ/KAHHUECKOIrO H3BepIKeHHS H 3aTeM, HaMoJHHB-
IHCh BOJOI, MOTPY3HJAHCh HA JHO, TJe CO BpeMeHeM 0GPOC/H IJIEHKOH OKHCJIOB
mapranua u xeneda (foro H. 3euxesuua, Wucturyr oxeanosorun, Mocksa).
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ro KoauyecTBa KapOGoHaTa Kanblinsi (6ojee 5%), HIrpaioliero poJb
LIEMEHTHPYIONIErO BeIlecTBa, 3aMEeTHO MOBHIIAET HX TBEPJOCTH W Kpe-
noctb. Takue KOHKpeuuu ¢ TpyAoM nopnaiworcs Apobaenuto. OxHako
npH coflepKaHusaX KapOoHata Kaapluusa MmeHee 2—3% KOHKpeUMH, Kak
NpaBHJIO, OTIHMYAIOTCSI XPYNKOCTBIO H JIETKO ApobATCH.

JlnameTp oOKeaHCKMX KOHKpeLuil u3MeHsieTcss B npelenax 0,5—
25 cM, cocTaByisisl B CpPeJHEM OKOJO 3 €M, €CIH HCK/IOYHTL NMPH 3TOM
KOHKDELHH, HMeIolHe silpa, a TakKe pasHOCTH OTHOCHTEIBHO MaJblxX
pasMepoB. JTH pasMepbl B U3BECTHOH Mepe OO0YC/IOBIEHBI KOHCTPYK-
THBHBIMH 0COBEHHOCTAMH NPoGo0TOOPHUKOB, NPHMEHSEMbIX /ST H3BJe-
yeHHs KOHKpeuui. B camom fese, obbekT Auamerpom Gosee 1 dyra
He NpOoHJeT B llennyio KOBLIOBYIO JApary ¢ CeueHHeM BXOAHOIO OTBep-
crust 1 X 3 ¢yra; M, HaNpPOTHB, KOHKPEIMH JHaMeTpPOM MeHee
1 cm BoiBanuBanuck Obl depe3 suefikn ceryaTolfl OOCIUMBKH TaKOMH
Jparu.

Ha ¢dororpadusax okeanckoro Axa BHIHO, YTO pa3Mepbl KOHKpelue-
BHIHBIX 00BEKTOB JocTHraiT mojdac 1,5—2 mu B aunamerpe (puc. 43),
OIHAKO B JEHCTBHTENLHOCTH OHH MOTYT NpPeACTaBJsATh coOOH MpocTo
BaJyHEl HJIH BHIXOJBI KOPEHHBEIX TMOPOJ, TOKPEITHE KOPKOH ABYOKHCH
Maprasra.

Camast KpynHas u3 Korja-aubo M3BAeKaBILMXCS MapraHLeBblX KOH-
KpelHil Becom 850 xz Obuta HaiijleHa 3anyTaHHoil B Teserpaduom kabese
BO BpeMmsi pemoHTHLIX pabor B 500 xm K BOCTOKY OT PHANNNHHCKHX
ocTpoBoB. Ilocie orbopa 0Opa3nos ona Obuia cOpoiena ofpatHo B Mope
(mnunHoe coobuenne XuseHa). M3 coxpaHeHHBIX KOHKpellMH HauboJib-
mas Oblla M3BeyeHa JAparHpoBaHHeM B pafione ninato Baefik. Ona
BEeCHT 5D k2 H, KaK M0Ka3ajo H3yueHHe ee TIONepeuHoro paspesa, Halesno
coxkeHa ManraunToM, Ha puc. 44 wzofpamena Apyras Kpynuas KOH-
Kpeuusi, HasBaHHasi cTsikenueM «[opmsont». Ona mnopnsTa B TOUKe
¢ KoopAuHartamu 40°14" c. m. u 155°05" 3. A. ra KoHKpeuus Ob1a 3ax-
BauéHa CIYTaHHLIM TPOCOM TIpYHTOBOH TpyOku. KoHKpeuHsi BecHT
OKOJIO 45 k2. BuyTpensee SApPO €¢ CIOKEHO TBP/ABIM LEOJHTOM, COCTAB-
JSI0MUM Gonee 1oJIOBHHBL 00BEMa Beelli KOHKPeLHH.

HspectHo, uTto npu GOpMHPOBAHHH CJIOEB MapraHIEBLIX KOHKPEIHH
IPOHCXOJUT TOIJIONeHHe TaKUX palHOAKTHBHBIX 3JEMEeHTOB, Kax
paiuft ¥ topuit. Donpdepr (Goldberg, 1961), ananusupys pacnpejele-
HHE 3TUX 3JIEMEHTOB, IONLITAJACS ONpele/HTh BO3PAacT KOHKpPEeIHH.
‘CorytacHo ero pacueraM, KoHKpelmsi «[opusoHT» (opmHpoBasach co
cpellieil ckopocteio, paBHOH mpumepro 0,01 mm 3a 1000 mer. ITpu
TakKuX Temnax pocta Heobxoaumo okoso 16 MaH. Jiet, uToObl KOHKpe-
ousl JOCTHIJa coBpeMeHHBIX pasmepoB. Omnako T[omaGepr (Goldberg,
1963B) cunTaer, uTo CKOPOCTh POCTa He SBJIsETCH MOCTOSTHHOH BeJH-
YUHOH H UTO pa3Mepbl KOHKpeUHil CylIecTBeHHO He YBeJHYHBaJIHCh
3a nocaepuue 500 Teic. Jer.
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Moskno nosnarath, uto B OnaronpHSATHOH 1715 (POPMHPOBAHHS KOH-
Kpeuuit o6cTaHOBKe HX AMAMETD MOMKET LOCTHIATh BeJMYHH IOpsAKa
HecKONIbKHX MeTpoB. OIHAKO HMeoUlasicsi Ha CerofHsi HHpOpMalH s
MO3BOJIAET CYHMTATh, YTO BePOATHOCTb HAXOMKIEHHS S3HAYHTENbHBIX
KOJIHYeCTB TakHX KOHKpellHH BechMa HeBesqHKa. [lomaBmsiomee Gonb-
IMHHCTBO MOAHSATHIX TPH TOMOIIH AParupoBaHHs KOHKPeLUHH He Ipe-
BbillaeT 8 cu B JuameTpe, a TOJILHHA KOPOK, COPBAHHLIX CO CKaJbHBIX
ofHaxeHuH MopcKoro AHa, Kak npasuso, menee 10 cu. Cyas nmo ¢oto-
rpagusiM MOpCKOro JHa, CPelHHil AmaMeTp KOHKPEUMH HaXOAHTCA
B npefenax 2—4 cu. [In0THOCTL PHiAa KOHKpeumii, ananusbi KOTOPHIX

P u c. 43. ®ororpadus pHa OKeaHa nHa CTAHLHH ¢ KoopAuHatamu 42°50" 0. wi.,
125°32" 3. a., rayOuna 4560 m (poro K. Illuneka, JlaGopaTopus 34eKTPOHHKH
BMC CIUA, Cau-/Inero, Kaaudopuus).

Buaumble Ha cHHMKe 0GpasoBaHHA MPEACTaBJAAIOT oGO MapraHuesble KOHKPENHH H Baay-
Hel TG0 oGHaMeHHS! TMOPOA, MOKPHITHE, BEPOATHO, KOPKo# ABYOKHCH Maprarua. [laowmanw
3aCHATOTO YyuaCTKa AHA 0Koao 4 X 5 dyros. Ilpw yeaosum, uto 06bEKT, vaxoAsmufica p npa-
BOM BepxHem yray doTtorpaguu, HMeeT chepHueCKHe ouepTaHHSA, €ro JHameTP pareH, Kak
MuHHMYM, 6 ¢yTam. Opnako CcToab GoJbwoOf pasMep KOHKDEUHH MaJOBEDOATEH.
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npusellensl B Taba. 30, mensiercsa ot 2,07 1o 3,07, coctaBasias B cpel-
HeM 2,49 z/cm®. MoKHO ¢ H3BECTHOH YBEPEHHOCTBIO IoJiaraTh, 4TO
KOHKpEIMH H3 OJHOH M3 TOH Ke 3ajexu 06/afaloT OAMHAKOBOH IJIOT-
HocThlo. OfHAKO 3TO 3aK/loueHHe OCHOBAHO Ha JaHHBIX ONMpoOOBaHHA
TPYTbl KOHKPel#ii, B3ATHIX H3 €AWHCTBeHHOH 3anemu.

Hopa xonkpeyu

XHMuueckass npHpoAa KOHKPEIHOHHHIX fJep, OuYeBHJHO, HE BJH-
SIeT KaK Ha OcayKJeHHe OKHCJIOB MapraHia-kenesa, Tak M Ha COCTaB
caMoil KOHKpenuH. DTH siipa MOryT ObITh NpelicTaB/enbl KapOoHaTa-
MH, (ocdataMy, LEOTHTAMH, IVIHHAMH M Pa3JHYHBEIMH MHHEPasbHBIMH
¢opmamu KpemueseMa. B cymHocTtH, SIAPOM KOHKpeLHH MOiKeT ObITh
mwoboit TBepAblli o6bexT. Meppeit u Penapa (Murray, Renard, 1891)
NUIIYT, 4TO HauGoJlee yacTo AAPA KOHKPEUMH INpelCTaBieHbl OCHOB-
HBIMH M KHCJBIMH CHJIMKAaTaMH, HalpHMep NEM30BbIMH H CTeKJ/SHHBI-
MH JaOWIISAMH, KakK NpaBusio, DIy60Ko H3MeHeHHBIMH. CiielyrolHMH
[0 pacnpocTpaHeHHOCTH SIBASIOTCH slpa, INpeAcTABIeHHEle 3yOamu
aKyJ U Jpyrux pe®, OTOMHTaMH, KOCTSMH KHTOB, KDEMHEBLIMH H H3Be-
CTKOBBIMH rybkaMi. B sjpax KOHKpeLHH BCTpeuaroTCs TaKikKe pako-
BHHKH (opamuuncgep. Kpome Toro, oxucjbl Mapraiua HakamiuBaloTCs
Ha TOBEPXHOCTAX CKaJbHLIX 0OHAMKEeHHi BCEBO3MOKHBIX (OpM, BCKpHI-
BalOIHXCS Ha MOPCKOM JIHe, a TaK:Ke Ha Pas/JH4YHbIX Npeamerax, cOpo-
IWIEHHLIX € CYAOB B Mope. B paspesax MHOTHX KOHKpeUHH spa He
pasnuuuMbl. BechMa BeposiTHO, YTO KOJJIOMAHLIE OCAJKH HJIH MHKpO-
CKONMHYECKHE 3epHa OCaJKOB CAMH MOTYT CJYMKHTb B KauecTBe sjep
KOHKpEeLHi.

Bo MHorux caydasix BHeumnssi ¢opMa KOHKpeHH Onpelessiercs
Gopmoii ampa. B psame caydyaeB KOHKDeLHOHHbe spa He NPEJCTaB-
As10T co00H eAMHOTO TeJMa, a COCTOSIT H3 HecKoJbKHX uactedl. [lpu
PAacnosoKeHHH TaKHX sjep TeCHO OJHO BO3Je JPYroro (GopMmupy-
IOIIHecs] CTSMKeHHsT CPacTaroTcAd B eIHHYH KOHKDEIHIO C HecKOJbKHMH
BHINyKjAocTAMU. [lOBepXHOCTD TakuxX KOHKpeuuit oObuso ObiBaer
IIOKpPHITA Pa3HoOOPAa3HbIMH MI0OJbYATHIMH H COCLEBHAHBIMH HapOCTaMH,

[TomMuMmo Hamuuus sAep, 0 KOHKPeLHOHHOH npupojie paccMaTpHBae-
MBIX CTSJKEHHH CBHAETEJNbCTBYIOT TAaKKe HX HapYKHBIH H BHYTPEHHHH
00/IMK, TNOYKOBHJHOE CTPOEHHE H KPHNTOKPHCTA/NIHUYECKHH Xapakrep
Claraiolero Mx BemlecTBa. B pa3spesax 3THX KOHKPeNWil OTYETIHBO
BHJHO KOHIIEHTPHUECKOE pacnojiokenne cjaoeB. Takas JyKOBHlle-
ofpasHasi cTpyKTypa, NnoKa3aHHasi Ha puc. 45, BO3HHKaeT 0ObIYHO TpH
KOAryJasmuyu KoJJIOMAHBIX uacTHi. Kpowme Ttoro, kak nokasan Kanu-
HeHRo (1949), nopobHoe cTpoeHHe XapaKTepHO JUIsi OCAJIKOB JBYOKHCH
MapraHia, obpasoBaBIIHXCA B pe3yabTate QOpMHpYIOLEH AeATelbHO-
c¢TH OGakrepuii. KOHIEHTpPHYECKHE CJIOH KOHKpELHH mepeMeKalTcs
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P uc. 44. Toanuce k pucyHky cm. crp. 159.
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TOHKHMH TPOCJAOHKaMH TJMHBI M W3, TOJNIMIHHA KOTOPBLIX OOBLIUHO
menee 0,1 mum. Ecnu oukpeurio pa3buth WAM Pa3fpoOuTh, TO KOH-
IIEHTPHYECKHE CJIOH OTJAESIOTCS 110 MPOCHOHKaM.

OrtaenbHble KOHLEHTPHYECKHE CJIOH, CJOXKEHHBIe OKHCIaMH Mapraf-
11a U eje3a, B OOLLEM 3aMeTHO PA3IHYAIOTCA M0 TOJIHHE. DTO YKa3bl-
BaeT Ha MEHSIOYIOCs CKOpPocTh (POPMHPOBAHHA KOHKpELHH, Ha rpe-
PBIBHCTBIE N€PHOABI pocTa H HA 3HAUHTEJbHble H3MEHEHHS TEMIIOB
HAKOIUIEHHST . aCCONMHPYIOUUX C HUMH ocaikoB. Ilpu Goaplinx ysemu-
uyeHHAX (CM. pHC. 46) MOKHO Pa3JHYHTh KOHIEHTPHUECKH-CJOHCTOE
cTpoeHHe 06O0JOUKH, HaNOMHHAIIEee OOJHTOBYIO CTPYKTYPY KOHTHHEH-
TaNbHbIX BaJloBEIX 0Opa3oBaHHil.

BJIHAHHE CPEJlbI HA OBPA3OBAHHE MAPIAHLEBbIX KOHKPELIHH

Mapraunesrle KOHKpeUHH TOH WJIH HHOH (DOPMbI BCTpewaioTcs BO
BceX THIAX OKEaHCKHX OCalKOB, (OPMHPYIOUIMXCH B OKHCIHTENBHBIX
yeaoBusAX. Tak, sepHa ABYOKHCH Mapranua SIBASIIOTCS BECbMa pacrpo-
CTpaHEHHBIMH KOMIIOHEHTaMH TEPPHIeHHBIX OCAJKOB, HaKaIlJHBaO-
upxcs 61u3 KkontunentoB. [IpH 3TOM caellyeT yKasaTk, YTO TeppHIeH-
Hble OCaJKH, KaK IpaBHJIO, QOPMHPYVIOTCS CO 3HAYUTENBHO GOJbIIUMH
CKOPOCTSIMH, HeKeJH KOHKpeLHH. B pesyjbTare Kak TOJIBKO KOHKpe-
IMA OKasblBaeTcst norpeOeHHOH JOHHBIMH OCafKaMH, IpeKpaliaercs
ee pocT, 06YCAOBIACHHBINH NPOIECCAMH COEJMHENHHST KONIOMAHBIX YaCTHIL.
Takum ob6pasoM, koHKpeuun OyAyT BHIpacTaTh A0 3HAYHTENBHBIX pas-
MEepoB B TeX YyyacTKaX MOPCKOro JHa, IjJe CKOpocTh (POpPMHPOBaHHSA
acCOLMMPYIOUIMX C HUMH OCaJlKOB MEHble, YeM CKOpocTh (popMupoBa-
HHsI KOHKpeluii, 160 B TeX MecTax, rje KOHKpeUHUH MOTYT IIPH [OMO-
M KaKHX-TO INOCTOPOHHHX areHTOB OCTAaBAThCs Ha IOBEPXHOCTH
aCCOUMHUPYVIOUHX ¢ HUMH OCaJKOB.

Accoyuupyrowue  ocadku

Boapuioe konnyecTBo cBejeHHUil, KacalomMXcsl HAKOIVIEHHi MapraH-
LEBLIX KOHKpelUil Ha JHe OKEeaHa, MOMKHO HaliTH B OTYETAaX 3KCIEn-
uun «Yemnenmkepar» (Murray, Renard, 1891) u «AanGatpoca» (Agas-
siz, 1901, 1906; Murray, Lee, 1909). 3Tu TpyAH cOJAepKaT ONHCAHUA
npo6 JDOHHBIX OCaAKOB, TaGJWILI H KapThl pacrmpocTpaHenusi. Ananns

P uc. 44, ®ororpadun KoHkpeuud <[ OpH3OHT».

A — Buj cboky; B — BHJA cuH3y; B — KOHKpeuus B paspese. Benoe peilecTBo, cnarai-

mee BHYTPCHHIOW 4YacTh KOHKPEWHH, TPeACTABJIECHO I[PeuMyllecTBeHno (GHUATHNCHTOM.

TonmAAa HEMHEro, MOAOLIBEHHOTO CJ0S KOHKPELHH, CJI0XKeHHOro MaHrauutom (B),
paBHa 5 MM, a TOJMUHHA BepXHero cJofi OKoJo 16 cm.



P u c. 45. Pa3pe3 mapraunesoii KOHKpeuu#H, noJAHATOH HAa CTAHIHH C KOOPJH -
natamu 20° 24" c. m., 66°24' 3. 1., rayGuua 5520 m, ATIaHTHuecKHi OKeaH,
K ceepy or Ilyspro-Puko.

Bo MHOr#X cJyyasix KOHKDEUHH COCTOSIT H3 JABYX Yacrefi — HAPYXHLIX CJ0eB, CJOKEHHBIX

HeIJIOTHBIM, PHIXJIBIM BEEeCTBOM, H GoJjiee IJIOTHOTO, Kpenkoro sapa. 4 — mapy:KHbIE CIOH

ACTHYHO CKOJOTBI; 5 — XOpOoLIO BHAHA KOHUEHTPHUECKH-CJOHCTAsl CTPYKTypa pocTra, Hamo-

MHHAIONAas JYKOBHLY B paspese (YeTHIPEXKPATHOE yBeJHueHHe). ITa 0CoGeHHOCTb CTPOEHHS
XapakKTepHa ISl BCeX OKEAHCKHX MAapraHueBblX KOHKpeUmuit.
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P u c. 46. Mukpogpororpadusi noJHpoBaHHOH NOBEPXHOCTH y4acTKa CJ0f KOH-

KpelHH, NoKa3aHHoil Ha pHc. 45. Buanb chepuueckue ¢ XapakTepHOH KOHUEH-

TPHUYECKOH MOJOCYaTOCTEIO 00pa3oBaHHsl OKHCJIOB MapraHua — iKeJe3a, pasBi-
THe CpeiH MeJKHX 006/0MOYHLIX 3epeH (yBeauueno B 55 pas).

TaOMHLL TMO3BOJMJ CLENAaTh HEKOTOPHIE PACUeThl, KOTOpHIE MPOJHBAIOT
CBET Ha XapaKTep COOTHOLIEHHH MLy pachpellelleHHeM MapraHLUeBbIX
KOHKDeIlHH M THIIAMH OCaJKOB, B YaCTHOCTH OBUIM YCTaHOBJIEHBl HEKO-
TOpble 0COOEHHOCTH paclpeeseHusi MapraHieBblXx KOHKpeUUi H 3epeH
B nejaruyeckux ocagkax Tuxoro oxeana (tabs. 21). Bamuo oTme-
THTBb, 4TO B 3TOH TabJjHIle MapraHieBbie 3epHa GUIYPHPYIOT 3HAYHTEb-
HO uamie, ueM KOHKpEeLUH, BCIeACTBHE TOrO, UTO HA MHOTHMX CTaHIHSIX
otbupanuce Jumb 00pasibl ocafkoB. Tabmnua Tak:kKe COLEPKUT JaH-
Hble O pacnpefiesieHiy MHKPOKOHKpeuuii Mapraiua B ocaakax Amiau-
THYECKOro oKeaHa. B 1esoM MapranueBble 3epHa acCOLMHPYIOT ¢ Map-
FaHIeBBIMH KOHKPEIHSIMH OTHOCHTeNBbHO GosbliMx pasmepoB. Opua-
KO oOpaTHBIi XapakTep TaKHX COOTHOLIEHHII HabmiofaeTcss JAajIeKo
He Bcerja.

M3 ananusa tabm. 21 cienyer, uto THN ocajlka OKasblBaeT HEKO-
Topoe BiHsHHe Ha GopMHpoBanue Koukpeuwii. [lpu 3TOM cylecTBeH-

11=572
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Tabaunma 21

Pacnpepenenne seped MnDy M mapravueesix KOHKpemHi
B PasJHy4HbIX THNAX MeJarn4ecKknx OCajgKoB

C sepuamu, cJaoXeH- C MapratmeebiMH
Ko HEIMH MnOg KOHKDEILHIMH
Tun ocagka YeCTBO
06pasuoB  konyye- 4 Kouanye- o
CTBO " CTBO 0
ITo panueiM sKcmeAHunu «Yen-
Jenkep» 1)
Kpacuas rinHa 45 39 87 16 36
I'106HrepUHOBLI HJI 23 15 65 6 26
Cuunit un 13 G 54 2 15
PajnuonsipueBHlii HJI 7 6 86 6 86
Ipyrue Tans 2) 6 0 0 0 0
Ilo janneM 3xcneanunu «Aabba-
Tpoc» 3)
Kpacuas ranna 17 = — 14 82
I'noGurepunoBbiii i 34 - — 15 44
JlnatoMoBsIit Ml 14 - - 5 28
Pajunonsipuensiii mi 3 - = 3 100
Hpyrue Tuns 4) 12 - — 0 0
B AtaanTHueckoM okeaue %)
Kpacuasi rauHa 126 54 43 - —
TnoGHrep HHOBLIT HI 772 43 6 - -
Cunuii un 342 12 4 — —
[Treponoposetit w1 40 6 15 - —
BysikanuuecKHi na 102 1 1 — —
Hpyrue tunot 9) 44 0 0 s —

1) Toneko Tuxmii okean (Murray, Renard, 1891).
2) TnaBHBIM 00pa3oM BYJAKaHHYECKHe Wbl BK/IO4alOT TONBKO ocajkH, MOAHATEHE

¢ rayounsr Gonee 1830 a.
3) Bee o6pa3subl OTHOCATCA K 10T0-BOCTOUHON uyacTH ThXoro okeana (Agassiz,

1906).
4) BynKanWuyeckue Wibi, CKaZAMCTHE TPYHT, sendeHpit ud, cuuuil wui.

5) Dietz, 1955.
6) 3eseHBl HJI, KOpa/JIOBHII W/, AHATOMOBBIA Wi, IYGOKOBOAHBLIA KpacHblil

HJ, W3BeCTKOBEIi ITECOK.

HOE 3HaueHHe HMeeT CKOpocTb (IOPMHPOBaHMSI OCalka H aKTHBHOCTh
areHToB, VAEP:KHBAIOIHX KOHKPEIMH Ha MOBePXHOCTH Ocajlka B ompe-
JejieHHoM YyuacTke AHa. HauGonabline cKOIJeHHs MapraiueBbiX KOH-
Kpeinii ¥ 3epeH, Kak ¥ MoxHO ObIO OXHAaTh, BCTPEYAKOTCS B Cpejie
0CajIKOB, TpPeACTaBAeHHLIX KpacHbIMH Tnnami. CylHOCTb Takofl acco-
LUHAIMH 3AKJIIOUAETCsI B TOM, UTO CKOPOCTb HAKOIIEHHS] KPACHBLIX TJIHH
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OYeHb Maja, TOPSAKAa MHJIJIHMETpPOB JHO0 JecATHX JOJeH MHJIJIH-
metpa 3a 1000 ner.

BeiBOA O MMpPOKOM pa3sBHUTHH MapraHLEeBLIX KOHKpeuMil B pajiuo-
JSPHEBBIX WJaX, BHANMO, NpexJeBPeMeH H MoOxKeT ObITb 00bsic-
HEH JIUIIb TEM, YTO OCHOBAH Ha MajoM yHcse o0paslloB 0CajlkoB 3TOro
THIIA.

3anexu MapraHueBBIX KOHKpEUMil OTMeYeHbl TaKKe B H3BeCT-
KOBBIX HJIaX, BBICTHJAIOIHX JHO KOro-BOCTOYHOH KOTJIOBHHBI THXOro
oKeaHa. B 370ii o6nacTi oKeaHa yJaBaJOCh NOAHHMATh MapraHleBble
KOHKDeIlHH Ha KaxJIOH JHOuYepnaTeJbHOH cTaHIMH, KpPOMe TOoro,
AabMofleHHsT Hajl KOJIOHKAMH OCaJlKOB MOJABJSIOmEro GOJBINHHCTBA
CTAHUMH CBHAETENBCTBYIOT O BecbMa BBICOKHX KOHIEHTPALHUAX KOH-
kpenuii. CKopocTh (HJOPMHPOBAHHST M3BECTKOBBIX OCAIKOB HCUHCJIAETCS
BeJIHUHHAMH TOPsAJAKA HeCKONbKUX caHTHMeTpos 3a 1000 ner. Cnenosa-
TEJbHO, CKOPOCTh (POPMHPOBAHHS KOHKPelHH B 3TOH 0ob6nacTH JA0/KHA
OBITH OTHOCHTEJIBHO BHICOKOH, M, Tak#M 00pa3oM, HX BO3HHKHOBEHHe
npejcrapaser co0oii coObiTHe HeAaBHEr0 IeO0JIOTHUECKOI'O MNpOIILIOTo.
JIuGo cmelyer AomycTHTH APYryK BEpCHIO, COTJIAaCHO KOTOPOH KOH-
KpeliH noj JeHcTBHEM KaKOro-TO ITpolecca OCTaBajJiCh Ha MOBEPX-
HOCTH acCOLMHUPYIOUIET0 C HHMH 0CaJiKd, NOKDPHIBAIOMIETO AHO OKeaHa.

Oxeanckue OoHHblE medeHUs

Ha mHOrmx c¢otorpaguax AHa oKeaHa B ocajKaX, OKPYKalOMMX
MapraHleBble KOHKpenuH, HepelKo Hab/iollaloTcs 3HaKW CTPyHUaToCTH
H psabu. D10 CBHJETEIBCTBYET O CYIIECTBOBAHHH BOIM3M JHA OLLYTH-
MbIX BOJAHBIX TeueHHH (puc. 47). MoKHO cuMTaTh, 4TO BOAHLIE TEYEHUS
onpejlleieHHbIM 00pa3oM crnocoGeTBYIOT (POPMHPOBAHHIO MapraHUeBhIX
KOHKpelHii; OHH YHOCHT MOCTOPOHHHE OCAaAKH, HO HE NMPOTHBOJEHCTBY-
10T NPHTSKEHNIO 3apsKeHHBIX YacTHYeK OKHMCJIOB MapraHia H xesjesa
K aKTHBHBIM MOBEPXHOCTSIM; OHH IOCTaBJAT CBeKHe NOPLUHH MapraHua
H kene3a B o6nacTh GOPMHpPOBAHMA KOHKpPeLHi; KpoMe TOro, NMpH HX
[IOMOIIH Ha JHe OKeaHa NOJJepKHBaeTcsl OKHCAHTesbHas atMocde-
pa. Ecam ke B oOcTaHOBKe 3aCTOMHBIX BOJ CO3J2ETCH BOCCTAHOBUTENb-
Has atMocepa, TO B TaKHX YCJOBHSX MapraHieBble KOHKDEIHH, IO
BCell BepPOATHOCTH, PaCTBOPSIOTCH.

OxeanckHe JOHHBIE TeYeHHSI MOTYT TaKxke YCKOPSATb POCT KOHKpe-
IHUH, CcMBIBas OTJIOXKHBIIMeCsi Hall HMMHM ocallku. Hepelko Ha Jne
OKeaHa Ha6JofalOTCAd 3HAKH psibM, B HENOCPeACTBEHHOM COCEJCTBE
C KOTOPBIMH HaXoJsITCSl Mapranuesbie Konkpeuuu. Ha puc. 48 oruer-
JIHBO BHIAHO COCpPEAOTOUYEHHE Mapraﬂueabrx KOHerH.Hl';I B JIOKOHHAaX
3HAaKOB BOJIHEHHH, OJIHAKO OCHOBaHWe CTAZKEHHH pacmnojiaraeTcd, no-Bu-
AHMOMY, TakuM oOpa3oM, Kak ecad Obl 3TH crTsikenusg OBUIH CKOH-
LHEHTPHPOBaHbl NOJA rpefHAMH MoJ06HBIX 3HAKOB.

1%
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KoOHIleHTPHUECKH-C/IOUCTOE  CTPOCHHE KOHKpelHil YKasblBaeT Ha
10C/eI0BATEILHOCTL NE€PHOJLOB HX pOCTa, YepelVIOILHXCS ¢ HHTep-
Banamu mnokost (Chow, Patterson, 1959; Goldberg, Koide, 1958).
Taxkoit npomecc MOKHO ObUIO Obl OOBLSACHHTB MeJJIEHHBIM JIBHMKEHHEM
BOJIH OCaJlKa 110 OKeaHCKOMY JIHY, TonepeMeHHO MOKpBIBaloiux 1 o0Ha-
WKaKUX 3TH KoukpennH. Ilox rpebueM 3Haka psibn pocT KOHKperui
npexpaniaercss ¥ Bo30OHOBISiETCs 3dHOBO, KOTJa KOHKPelHW OKa3bl-
BatoTcd B JIOKOMHAX 3HAKOB BOJIHEHHH.

CropHsikoBa (1960) ykasblBaeT Ha 3aMeuaTesIbHYIO acCOIHANHNIO
KOHKpelHuil ¢ yuacTkamu abuccanbHBIX Bo3BhllleHHOcTel. OHa oTMme-
4aeT, YTO CTOJIb TeCHasl CBsA3b 0OYCJIOBIEHA pacyJeHeHHbIM XapaKTepoM
penbeda B 3701 30He, T/ie UMERT MECTO BECbMa MEAJIeHHBIN TEMN OCanKO-
o0pa3oBaHus, a TaKxKe TeM, UTO pasnaratoliyecst BYyJKaHUUecKHe 1nopo-
Ibl 3TOH 30HBI MOTYT TIOCTABNSTH MapraHen Jis oOpa3’0oBaHMsl KOH-
KperLui.

Puc. 47. MapranueBrle KOHKPeIHH Ha JHe AtnanTHyeckoro okeana (30°37' c. .,

59°07" 3. n., rayouuna 5500 m, 300 MHJIb K 10T0-BOCTOKY OT BepMYACKHX OCTpOBOB).

3HakH pPa3MLIBa B 0CajKaX, CPelH KOTOPHIX JIeXKaT 3TH KOHKPEUHH, YKa3LlBaioT

Ha CYNleCTBOBAHUE 3HAYM TEJIbHBIX INPHJAOHHBIX TeyeHHH. 3acHsaTtas nuowajb

cocrapaser npumMepHo 4 X 5 dyros (poro I. Oysna, Bylcxonbckuii okeanorpa-
tuuecknit uHcturyT, Byac-Xon, Maccauycerc).



JAHO TJIYBOKOIO MOPH 165

48, dororpabus aua okeauna (10°02° ¢, w., 165°29" 3. x., ray6rua 1640 u).
IO BHJHbl 3HAKH BOJHEHHH B H3BeCTKOBBIX oOcajkaX. TeMmHbe 0GBEKTH,
HTPHPYIOUIHECS BO BNAaAHHKAX 3HAKOB BOJHEHHIl, MpejicTaBJenbl, MO-BHIH-

MapraHueBbIMH KOHKpeuusiMH. BecbMa BepofiTHO, 4TO KOHKpELUHH HaKa-

NUIHBAIOTCSA TaKkKe W NOA TpeGHAMH 3HAKOB BOJHEHHI.

[eAbHOCML  NPUOOHHBLX  JCUBOMHBLX

pyroil xapakrepHeiillefi 4epToil OCajKoB, CPeJlH KOTOpPBHIX pacmo-
DTCS 3allekH KOHKPEeIHi, ABISIOTCS caelbl AesTelbHOCTH XKHBOT-
Mrorue ucenenoBarenn OMHCHIBAIOT psift GEHTOCHBIX OPTaHH3MOB,
ibie 60po3AsT, pas3peBaloT JHOO NoeJaloT BCTpevaloliyecs Ha HX
rinyG60KOBOAHLIE OCaiKkH, Iy6oko nepepabartbiBasi U H3MEHsAS HX
(TYpY d coctaB (Bramlette, 1961; Bruun, Wolii, 1961; Sokolova,
Spérck, 1956; 3enkesuu, 1961). Appenuyc (Arrhenuis, 1963)
iBaeT B cBoeil pafoTe KOJOHKH OCaJlKOB, B KOTOPLIX pOIOLIHE
[U3MBl [OUTH TIOJIHOCTBIO HApYIIWAM CAOMCTVIO TekcTypy. Ha
49 nokasaHbl XapaKTepHLIE Pe3VJbTaThl AESATEJBHOCTH OpPTaHu3-
ia MOBEPXHOCTH MOPCKHMX JOHHEIX OCajKOB.
z000e MecTo cpejll paccMaTpHBaeMbIX OOHTaTeneil MOPCKOro jHa
1a10T WJIOE/bl, KOTOPbie IN0eAaloT NOBepXHOCTHbIE OCalKH, IKCTpa-
1 4acTb IIHTATEJbHBIX OPTAHMYECKHX BellleCTB M BBIICJAAA OCTAB-
A. Pa3sMepel 3THX JKHBOTHBIX CTOJIb 3HAYHTENbHEl, UYTO €C/H
{ MyTH Yepe3 OCafloK BCTPETSTCS KOHKPEIHH, TO, OUEBHAHO, 3TH
el OyayT 60 CABHHYTHI B CTOPOHY, JHGO NPOrIoYeHbl H Bbijle-
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P u c. 49. ®ororpadus aua okeana (9°00" 0. w., 171°28’ B. 1., ry6una 5000 x).
Xopowo pasJHYHMBEl MeJKHe BCXOJMJEHHs, yrayGjaeHus, Gopo3fnl, ¢ekaiuu
H ApYrHe NposiBAeHHS HHTEHCHBHOI AeATeNbHOCTH KHBOTHHIX B JOHHLIX OCaJiKax.
CaMH KOHKpenud BHJHLI BeCbMa HeoTHeTIHBO. B CBA3HM ¢ 3THM HHTEpecHO OTMe-
THTh, YTO M3 HeGOJNBIIOro Yepnaka, YKpemJIeHHOTO Ha HOMKe IOABOZHOH (oTo-
rpaduyeckoil KaMepsl, Ha 3TOH CTAHIHH GbIIO H3BJEYEHO OKOJO 25 KOHKpEIHi.
B03M0XKHO, 4TO KOHKPEIHH, KOHUEHTPAlUHs KOTOPLIX Ha 3TOM ydacTKe JOBOJBHO
BHICOKA, CKPBITH MOJ TOHKHM CJOEM O0Ca/IKOB.

JIeHbl H3 OpraHu3Ma Hapsly C OCTAJbHBIMH HEOPraHHUYECKHMH KOMIIO-
HeHTamu uia. B mofoM ciyuae mocne BCTpeud HJIOEA0B ¢ KOHKPEIHf-
MH TOJIOKEeHHe IMOCTeJHHX HeCKoabKo uaMmenutcs. Kpome Toro,
B pesy/braTe TAKOTO B3aUMOJCHCTBHA KOHKpELHs, [0-BHAHMOMY,
OKaercsl HecKOJbKO CMeIleHHOH K IOBepXHOCTH OCaIKOB.

Psjp opraHuM3MOB, B 4acTHOCTH 4YepBH, OOHTaeT B BepXHHX 25 cu
neslaruyeckux OomoxeHuit. I[TpojBHrasick CKBO3b OCAllOK, OPTraHH3MbI
NPH  CONMPHKOCHOBEHHH C OCHOBAHHEM KOHKPEUHH BHITAJIKHBAIOT
nocaefdion. OcBoGoAHBILIEeCS NPOCTPAHCTBO TOTYAC JKE 3arOJHSIOT
MACKHE OCajKH, B pe3yibTare 4Yero KOHKPEIMH [ABHXKYTCS BBEpX.
[Tpounocts Ha CMfITHE MNeJarHYeCKHX OCAJKOB COCTABJSET BEIHYHHY
nopsiika 50 e/cu?, 4TO SIBAAETCS BMOJNHE JOCTATOUHLIM JUIsl TOTO, YTOGLI
BbIIePKHBATh BeC KOHKpelnHH. TakuM o6pasom, co3jlaetcs o6CTaHOBKaA,
B KOTOpOil HeT YCJIOBHH JJISl MOIPYKEHHS KOHKpelMil B TOMLLy ocaj-
KOB. EJHHCTBEHHOE, UTO MOMKET INPHUBECTH K 3aXOPOHEHHIO KOHKpe-
UHil,— 3T0 HenpephiBHOE BhINAJEHHE OCAlKOB, OTIAraloWKXCS Kak
Ha caMMX KOHKpENHAX, TaK H BOKPYr. B psale cayvaeB, Kak BHAHO
Ha puc. 50, BEPXHSSA MOBEPXHOCTb KOHKpeLHil 0Ka3blBAaeTCsl MOKPLITOMH
C/IoeM OCajiKOB.

[Tpu u3yueHHH BCEX 3THX BOMpPOCOB BeCbMa YAMBHTENBHLIM KaiKer-
cs 0OCTOATENBCTBO, KAKUM 00pa3oM KOHKpellH, oBpasyioliie 3a/1exKb,
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P u c. 50. Mo3anka U3 MaprauiuessX KOHKpemuii Ha AHe okeana (61°40” 1o. m.,
170°40" B. A., ray6una 5160 x, npuMepno B 1000 Muasax K tory or Hosoii 3enan-
ann). Jlnamerp KoHkpeuuit 2—8 cM, KOHueHTpauus cocrabaser 2,5 zlcm®. Ha
BepxHell NOBePXHOCTH KOHKDELHH HAUMHAIOT Y2Ke HAKAM/JIHBaThCs OCAJKH, OJHAKO
6113 KpaeB CTAMXKEeHHH 3aMeTHhl TaKKe H caeibl pasmbiBa (poro C. Kansepra,
CKpHNncoBcKHii HHCTHTYT oOKeanorpaguu, doro BMP CIIA).

CTOJIb TIPABHJILHO pacroJiararTcs Ha JHe OKeaHa W JOCTHraiT 3Hauu-
TeJbHBIX JHAMETPOB, HE cpacTaschk BMecTe W He 00pasys CIVIOLIHOI
TBepAOil Kopku Ha Aue. OueBuAHO, pasralky 3TOrO sIBJEHHS CHAELyer
HCKaTh B NepHOJHYECKH NpephLIBAlOeMcs Ipouecce pocTa KOHKPeUHi.
ITpu pocte KoHKpeuuit co ckopocthio 1—0,001 sx 3a 1000 ner HeoO-
XOAUMO, 4YTOObI AEeATeJbHOCTh AOHHBIX OPraHH3MOB Oblla upe3BbIYaii-
HO AKTUBHOM, uyTOOBI MOJAEPIKMBATH COOTBETICTBYKOLIEE pacnpefeneHue
KOHKPELUii Ha IOBePXHOCTH OCaJKOB.

OBPA30OBAHHE MAPTAHIIEBBIX KOHKPELHHA

Mapranen mocraBisieTcsi B OKeaH TJIaBHbBIM o0pasoM pekaMH, IOJI-
BOJHBIMH BYJIKAHHUECKHMH H3Bep:KEHHSIMH, INOJABOAHBIMH MOPCKHMH
MUHEDAJbHBIMH HCTOUHHKaMM, a TaKiKe B pe3yibTaTe pas/OoXKeHHS
Ha JHe OKeaHa OOHQKAIOMIUXCH H3BEP:KEHHBIX MOPOA H Pa3JHYHBIX
obaoMkoB. JIxk. Meppeit cuvrtan, uro maubojee BaxKHLIM HCTOUHHKOM
Maprania KOHKpeuuil sBasercsi NOABOJAHOE passoxkenpe Oorarhlx
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MaprasieM ByJIKAHHUYECKHX 3PYNTHBHBIX 00pasoBaHHH OCHOBHOIO CO-
craBa. [1ocko/MbKy Takue MpOAYKThl H3BEP:KeHHH MOr'yT OBITh HepeKphl-
Thl ocagkamu, Meppeit u Penapa (Murray, Renard, 1891) npeanosno-
JKHJIH, YTO HOHBI MapraHua crnocoOHbl AM(pOYHAHPOBATH K MOBEPXHO-
CTH oOcaJlka uepe3 IOpPOBbIE BOJAbI MOKPHIBAWOIIMX OTNOKEHHH. ITH
B3ryisiibl He pasgensiores: lonnbeprom u  Appennycom (Goldberg,
Arrhenius, 1958), KoTOpHIE CYUHTAIOT, UTO PEeKH M pa3nooGpasbie
HCTOUHHKH TOCTABJSAIT B OKeaH 3HAYHTEJbHLIE KOJHYECTBA Mapramnua
U JKeJjie3a, BIOJIHe JOCTATOUHble Juist 0ObscHeHHS GOMBIIHX Macc 3THX
METAJIJIOB, 3aKJIIOUEHHBIX B MOPCKOH BOJIe M B JOHHBIX ocallkax. CaMbiM
BEPOSITHBIM BCE JKE IpeJCTaBJsieTcss KOMOHHHPOBAHHOE Y4acTHE BCEX
nepeuncJeHHLIX Bbllle (aKTOPOB B HAKOIUIEHHH MapraHila B OKeaH-
ckHX ocafikax. OlHaKo B HEKOTOpbIX 00JacTAX NOCTYNJIEHHe MapraH-
1a H KeJe3a CBA3aHO NPeHMYILIECTBEHHO ¢ OJHHM ONpeAeJeHHBIM I1po-
ueccom. Hanpumep, 6au3 oro-soctouHoro mnoGepembsi HAnonun
B BYJAKAHHYeCKOH 3oHe @PYA3H NOABOAHLIE HCTOUHHKH [OCTaBJAAIOT
B okeaH Goratsle MapranueM pactsopbl (Nino, 1959). B stom paiione
Ha aHe Mopst moA 100-MeTpoBOii TO/IIEH BOABI pacnosiaraloTcst Mapras-
IleBble KOHKPEIHH H KOPKH, OTJIMYaiollHecs BLICOKOH IJIOTHOCTBIO, UTO,
OYEBH[IHO, SIBJISIETCSI Pe3yJbTaTOM OBICTPOTO OCaxKJAeHHs MapraHina Hus
BOJ, HCTOYHHKOB MPH HX NOCTYINVIEHHH B OKHCJIHTEJNbHYIO OOCTAHOBKY
oxkeana. B uacrosiiee BpeMsl OKeaHorpabl CBA3BIBAIOT MOCTYILIEHHS!
Maprasua H eje3a B OKeaH IVIaBHBEIM 006pasoM ¢ pacTBOPEHHEM H3Bep-
JKeHHBIX TIOPOJ, NPOTEKAIOUIHM KaK Ha cylle, TAK H Ha OKEaHCKOM JHE.
Hmetorcs pasnnuus B TEOPHAX, PacCMATPHBAIOIIHX MOBe/IeHHe MapraH-
a U JKeJe3a, HaulHasg ¢ MOMEHTAa mepexola ux B PacTBOp [0 BpemeHH
X ¢ukcauun B HepacTBOPHMOH (opMe B MapraHLUEBHIX KOHKpEIHSX.
B ocHoBe HEKOTOPHIX M3 ITHUX TEOPHil JeKaT KCIepHMeHTalbHble dan-
Hple. CieyeT OTMETHTb, YTO OGOJBIIHHCTBO T'HIOTE3, BBICKA3aHHBIX 10
1958 r., npexcrapasnn coboit B GonblIed HIM MEHBIIEH Mepe yMO3pH-
TeJbHBIE 3aK/IOUeHHs, OCHOBaHHbe HA HabMOAeHHAX (H3HUECKOIO
CTPOeHHA ¥ JAAHHLIX BAJOBOTO XHMHYECKOTO cOCTaBa CaMUX Mapraile-
BHIX KOHKpeIHuit 110 CX0KHX C HHMH N0 BHEWHeMy BUAy o0pasoBatuii,
BCTpevaoluXcsi Ha MaTepukaX. M XOTs B npemxHHX IpeicTaBieHHsiX
VUHTHIBATTHCh HEKOTOpHIE 3KCIepHMeHTalbHble AaHuple (Murray, Irvine,
1894; H. Pettersson, 1945), oaHaxko peayabTaThl 3THX SKCNEPHUMEHTOB
HCIOJIB30BANNCh TJIaBHBIM 00pa30M JUIsi ONPOBEpPIKEHHSI pPaHee BbIIBH-
HYTBIX TEODHH.

Meppeit u Penapa (Murray, Renard, 1891), o6bsicusst 06pasoBaHue
MapraHieBHX KOHKDPEUWH Ha JHe OKeaHa, mojaraau, 4To BOABI, COAEp-
XKaipe KapGoHaTsl M cyap}aThl, MpH B3aHMOAEHCTBHH C TNOPOJAMH
MODPCKOTO JHA BBIIIEJAYHBAIOT U3 HHX Maprasel, Kak IpaBuio, B GuKap-
GonatHoit ¢opme. OnHako NpH HATHYMH KHCAOPOAA, PacTBOPEHHOTO
B MOPCKOH BoJle, OHKapGoHaTHbBIe COeJIMHEHHSI MapraHia npeoGpasyior-
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¢l B KO/UIOMJHYIO MEPEKHCh Mapranila, HaXoMsllylocs B MOpPCKOH Boje
B BHJIE CYCIIEH3HH, KOTOpas 3aTeM rujpatHpyercs U obmajaeT crocob-
HOCTBIO HAKAMIMBATLCA HA BCAKOW NOAXOAAIEH AKTHBHOH TBepAOH
nopepxHoctH. Psax reoxumukor (Clarke, 1924; Rankama, Sahama,
1949) cumurtaer, uTO 3Ta TEOPHs COOTBETCTBYET OOBIUHOMY reOXHMHUYEC-
KOMY LHKIY Mapranina Ha KOHTHHEHTax.

B 1941 r. Koppenc (Correns, 1941) ykasam Ha BO3MOMKHOCTH GHO-
JIOTHUECKOH 3KCTPaKIIMH pPacTBOPEHHOr0 B MODCKOH BOJle MapraHua,
CUHTas], UTO 3TOT 3JIeMENT noraolulaercst opamuuudepamMmu U HaKanau-
BaeTCsl B PAKOBHHAX 3THX INIAHKTOHHBIX opranu3moB. [locse ocaxe-
HUS HA JHO MOpsi oboTallleHHble MapraHileM PaKOBHHEI PacTBOPSIOTCH,
NpH 3TOM NPOHCXOAUT OKHC/JAEHHE JBYXBAJIEHTHOTO HOHa MapraHua Jo
HEPACTBOPHMOrO YeTHIPEXBAJEHTHOIO M MOCIEAVIONIAs aKKyMYJISIH.
B nepasHo ony6iauKoBaHHEIX paboTax NPHBOMSITCS AaHHbIE B IOMIEPIK-
KY TeopHH OHOJIOTHYECKOTO H3BJeUYeHHs METAJJIOB H3 MOPCKOH BOJEL
(Graham, 1959; Graham, Cooper, 1959; Ehrlich, 1963). HekoToprie
aBTOPbI, pasfiesiss 3TH NPeICTaBleHHs, YKa3bBalOT, YTO OPraHHUYecKoe
BEIECTBO, Haxojseecs: B ¢opMe CycneH3HH B MOPCKOH BoJe, cTabu/u-
3upyeT 30/ kenesa W maprauua (Gruner, 1922). B pabore Amana
(Aschan, 1932) orMeuaercst 3HaueHHe T'YMHHOBBIX KOMILIEKCOB, YaAep-
AKHBAIOIHX Maprader, B pactsope, HanpuMep B Bojax pek. bakrtepuu
MOTYT OcaKIaTh MapraHell M3 pacTBopa, INoefasi OPraHHYECKYIO YacThb
3THX KOMIJIEKCOB H OKHCJISIST Maprasel J0 YeTBIpeXBajleHTHOIO COCTOsA-
Hud. Ha konTHHeHTaX nmoJoOHEBI Ipolecc ¢ yuacTHeM DakTepuil mpo-
TeKaeT MPH OCa)KAEHHH MapraHua H3 MNpecHbIX BOJ.

Kpome TOro, 3acinyKHBalOT YINOMHHAHHS CJedYIOlIHe IIPOIeccHl,
npejnarasinnecst Ans oObacHeHHs! 0OCyMAaeMbIX SIBJCHHIH: OCayKIeHHE
cy/abdulla Mapraiua ¢ nocieayiomuM okuciaenvem (Buchmann, 1890),
6akrepuanbHoe okuciaenune (Byrtkeswu, 1928; Dieulafait, 1883; Dorff,
1935), Heoprauuueckoe okucjieHHe H ocaxlenne (Boussingault, 1882;
Kuenen, 1950; Murray, Renard, 1891). B 1910 r. Kacnapu (Caspari,
1910) Brickazan npexnosoxkenve, 4to ofpasoBanye KOHKpeuui Morio
NPOUCXOJMTE B pe3yJbTaTe pacTBOPEHHS] COOTBETCTBYOIIHX (POPM KpeM-
He3eMa, BhIHOCA HX M3 BYJKaHOTEHHEIX 0GJIOMKOB H o0oralieHHs nocae-
HHX OKHCJIaMH Maprasila, »keje3a H JApyrux MetaianoB. B paGore Iler-
tepeona (H. Petfersson, 1945) paerca xputuueckuid 0630p BCEX H3BeCT-
HBEIX TeOpHii 00pa3oBaHusT OKHCJIOB MapraHlla H JKese3a Ha JHe OKeaHa;
GONBINMHCTBO M3 HHX aBTOp OTBepraer. B cBoio ouepenn Ilerrepcon
CUHTAeT, YTO MeJKHEe YacTHIBl BYJKaHHYECKOTO MaTepHana, Norpyxa-
ACh CKBO3L TOJLLY BOABI, MOTJAH JefiCTBOBATH KaK LEHTPHl NPHTAKE-
HHA H, TakuM oOpasoM, 3(eKTHBHO SKCTPATHPOBAIH 30JIH MapTraHia
M JKeje3a u3 MOpCKOH BoAbl. XOpoLIO H3BECTHO, YTO TakHE MeJIKHe
BYJKaHHYECKHE YaCTHIIBl PACCEMBAIOTCSl HA 3HAUHTENbHBIX IPOCTpaH-
CTBAX 3eMHOTO 1apa BO BPeMs KPYIHBIX BYJKAHHUECKMX H3BepiKe-
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uuii (Menard, 1960; Richards, 1958). Tak, ToHkasi ByJKaHH4YecKas
nblie OT H3Bepxkenusi Kpakaroa, npoucxoaupmero B 1883 r., eme
B TeueHHe JI0JITOro BpeMeHH Bhinajaja Ha NOAABJSIOIeil YacTH 3eMHOI
noBepXHocTH. Kpome TOro, mblib, BO3HHKIIAS MPH 3PO3HH KOHTHHEH-
TadbHEIX 0OpasoBaHuil, Takke pacnpelessieTcss BETPOM Ha OTPOMHBIX
IJIOMAAAX NMoBepXHOCTH okeaHoB (Arrhenius, 1959).

Bce 3TH runoTe3bl He JIMIIEHE! HEJOCTATKOB, M OCHOBHOH COCTOMT
B TOM, UTO OHH coO3JaHbl 0e3 ajeKBaTHOTO yuera KakK MHHEPaJOTHH
MapraHieBbIX KOHKPelUHH, TaK W XHMHYEcKOH MpUpPOJbl 3/1€MEHTOB,
3aK/II0YEHHLIX B MOpPCKOH Boje. Kpome Toro, BO MHOTUX IHNOTe3ax
COBEpILUEHHO He MNPHHATHL BO BHHUMAHHE XUMHUYECKHE 3JIeMEeHTLI, [pH-
CYTCTBYIOIIME, NOMMMO Maprajia ¥ IKenesa, B 9THX KOHKpPeusx.

B 50-x roxax Obl1M HadaTe (yHAAMEHTabHbE HCCAEJOBAHUS MUHE-
paJorHuecKoro cocraBa KOHKDEIMit W NMPUPOABI IPOIeccoB HX o0paso-
Banusi (Buser, Criitter, 1956; Goldberg, 1954; Griitter, Buser, 1957;
Krauskopf, 1956). PesynbratoM 3THX paboT siBUJIOCH cO3iaHue GoJee
JleTaJbHbBIX TEOpUil (POPMHPOBAHHS KOHKPEIHii.

Tax, I'onnGepr (Goldberg, 1954), 00bsicHsis Hanuule B KOHKPEIUsIX
HHBIX, NMOMHMO Maprasila M ejesa, MeTa/lioB, MPelIOKHA TeOpHIo,
OCHOBAHHYIO Ha NPeJCTaBJeHHSX O XMMHUYECKHX MOIVIOTHTeNs1X. XHMH-
KaM XOpOIIO H3BECTHO AeHCTBHE OMpefesieHHBIX KOJJIOHAHBIX YacTHIL
N0 H3BJIEYEHHIO W3 pacTBopa psfa cneuuduynbix snementoB (Cook,
Duncan, 1952). Kpayckondom 6bito yGeauTeNbHO NMOKa3aHO, ¢ KaKoil
HCKJIIOUHTEIBHOH 3()EKTHBHOCTBIO H3BJAEKAIOT HEKOTOPHIE MOIJIOTHTEIH
onpefiefieHHble PAa3HOBHANOCTH HOHOB M3 PacTBOpa MOPCKOH BOJHI

Mopckas Bofa, obnafas ciaGomenouHoi peakuueit — pH okouno 8,
H Pe3KO TIOBBILIEHHbIM OKHCJIHTEJIbLHO-BOCCTAHOBHTE/IbHLIM MOTEHIIHA-
JIOM BCJIEJCTBHE HAMHUHSI PAcTBOPEHHOTO KHCJIOpPOAd, NpeACcTaBjseT
co0oif pacTBOp, HACHLIULICHHBIH TO OTHOLIEHHIO K KeJe3y H Maprasiy.
[Ipou3BOAMMEI HCrapeHHeM KOHIEHTPHPYIOmMiA 3ddeKkT ycHauBaer
ocaz</leHHe Maprasia M keje3a, KOTOpoe, MO Bceil BEpPOSTHOCTH, MHpO-
HCXOIUT B hopMe KoMIOHAHBIX yacTl. Hanuuue B MOpckoit Bofie B3Be-
IIEHHBIX YacTHI[ THAPOOKHC/JIOB Keje3a Oblio mnoxkasaHo B paborax
Kymnepa (Cooper, 1948) u T'onnbepra (Goldberg, 1952), a B paGorax
Paukama n Caxama (Rankama, Sahama, 1950), Tonnbepra u AppenH-
yca (Goldberg, Arrhenius, 1958) narisiiHO NpoAEMOHCTPHPOBAHO NpPH-
CYTCTBHE B MODCKOH BOJIe YacTHI[ 'HADPAaTHPOBAHHEIX OKHCJIOB Mapras-
na. O6nafgas sAeKTPUUYSCKUM 3apsAfOM, STH YaCTHIL!, TPOXOAS CKBO3b
TOJIIY MODPCKOH BOJBI, JEHCTBYIOT KaK XHMMHUeCKHe MOIVIOTHTE/H,
M3BJIeKas H3 BOJLI OIpefesieHHble PasHOBHAHOCTH MOHOB, B YACTHOCTH
Mellb, HHKeJb, KoOaabT, MONMOJeH, MHHK, cBHHel, H T. A. Kax otMe-
uaijor lonndepr um Kpayckond (Goldberg, 1954; Krauskopf, 1956),
STH 3JIEMEHTHl B 3HAYMTEJNBHON Mepe HeJOCHIIAI0T MOPCKYIO BOAY,
H, TakuM obpasom, sl (DUKcAUHH 3THX 3JEMEHTOB B MapraHieBbiX
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KOHKpPELUAX JOJIKHBEl JefCTBOBATL TAKHE MNPOIECCHl, KaK XHMHUECKOe
norjomende gubo OGaxkTepHanbHas 3KCTPAKLUA.

[lonaB Ha AHO OKeaHa, KOJJIOMJBL KejIe3a W MapraHila nepeHocsT-
¢S NPHIOHHBIMH TEYEHHSIMH O TOMO MOMEHTa, IOKa OHM He NPUAYT
B CONPHKOCHOBEHHE € KaKoil-TO AKTHBHOH NOBEPXHOCTBIO, CrOCOOHOMH
HX yhep:xkuBarb. [onnGepr (Goldberg, 1954) nomaraer, uto TBepjble
00BEKTEl, BBICTYIIAIOUIME Haj OKeaHCKMM JHOM, AEHCTBYIOT KakK MpeBoc-
XOJIHBIE 3JIEKTPHUECKHE MPOBOAHHKH, NMPHTATHBAS 3JIEKTPHUECKH 3apsi-
JKEHHBIE KOJJIOHAHBIE yacTHibl. HeoOxoAuMO MOKasaTb, YTO MeTaJ-
JIHYecKHe OOBeKTHl NPHTATHBAIOT K cefe H AKKYMYAHPYIOT OKHCJIEL
Mapratua M Jkesie3a 3HAUMTeJbHO HHTCHCHBHEE, YeM HeMeTa/lJIHYecKHe
sapa. He nckmoueno Takike, yTo Takue TBepAbie noBepxHocTd ofnana-
10T 0CcOOBIMH XMMHYECKHMH CBOHCTBAMH, KOTOpHIe IPeBpallaloT HX
B BechMa G/1aronpusiTHRIE MecTa /15l HaKaJIMBaHu sl JKeJe3a 1 Maprauua.
Kpome Toro, Ha 1noBepXHOCTAX TBEPAbIX 0OLEKTOB HEpeAKO MOcelsioT-
csi GakTepuH, Ilie OHHM CYLIECTBYIOT, H3BJeKasd H3 MOPCKOH BOJbI Opra-
HHYECKOEe BEIIECTBO M OKHC/AsI BEIecTBa, NOANAIONINECcs OKHUCJIEHHIO,
HanpuMep HOH JABYXBaleHTHOro Mapranma. Onnako, ecnn OakTepHH
BCE-TAKH MIPAiOT BaxHYyl0 poJb B 00pasoBaHMH KOHKDEIHH, Bce e
B HAcTOsIlllee BPeMs HE MMeeTcs elle JOCTATOUHOTO KOJHYeCTBa MPAMEIX
HaO/IOICHHH, IO3BOMAIOMMUX OIEHHTb HX JeHCTBHTENbHOE YdacTHe.
Teepavie ke 0OBEKTHI MOrYT ObITh NPEANOYTHTENHHO H3OpaHbl B Kaue-
CTBE sJep TOJNBKO IO TOH MPOCTOH NpPHYHHE, YTO OHH INpPEACTaBJSAIOT
€000 1eHTPHl GaKTepHANbHEIX KOJOHHMI, HO HE B CBA3H C HX OCOOLIMH
XHMHYECKHMH HWJIH 3JIeKTPHUECKHMH cBolicTBamu. Ecnu ke yaactes
NoKasaTh JOMHHHDYIOUIYIO POJb OakTepHil B CO3JaHHHM KOHKpeUHH,
TO 3TO NOMOKeT OOBSCHUTE MHOI'He HaOMIofeHus, B YaCTHOCTH KOHIIEH-
TPHUECKH-CJIONCTOR CTPOEHHE KOHKpeUu#, OTHOCHTENBHO OJHHAKOBYIO
TOJIIIHHY CJ0EB M HaJHuyHe [ABYXBAaJeHTHBIX HOHOB MeTasJao0B, OObIUHO
CBSI3bIBAEMBIX XEJATHBIMH COGAHHEHUSIMHM, KOTOpbhle, KaK H3BECTHO,
npoayuupytores Gakrepusimi  (Jones, 1962).

Yenexn reoxuMHH W B ocobenHocTH pabotel Bysepa u I'prortepa
(Buser, Grutter, 1956) nossoaunu TonaGepry u Appennycy (Goldberg,
Arrhenius, 1958) cosjate OTHOCHTENLHO CJAOKHYIO TEOPHIO, Kacaio-
lyiocs Xxapakrepa nepexojia MaprasieBoro HoHa. [lpoBesieHHEle 3THMH
aBTOpaMH 3KCTepHMEeHTHl NnoKasbiBaioT, urto Oonee 85% maprania mop-
CKOH BOJIbI HAaxXOAMTCS B (popMe HCTHHHOTO pPacTBOpa, NpeHMYIIecTBeH-
HO B BHJle JIBYXBAJIEHTHOTO HOHA; ocTaibhbie 15% cCymecTsyior rias-
HbiM ofpasoM B KosmougHoit ¢opme. Bysep u ['prorrep, omuchiBas
MHHEPaJOrHYeCKHH COCTAB MapraHIeBLIX KOHKDEIMil, OTMEYaioT, 4YTo
cjaraiomee MX BeIecTBO XapaKTepH3yeTcsl ABYXCIOHHOH CTPYKTYPOH,
B Kortopoii cion MnO, nepemexkalores ¢ HEYNOPSJOUEHHLIMH CJIOSIMH
rufparaposansoro Mn (OH), u ruaparuposansoro Fe (OH),. Takum
o6pasoMm, OCHOBHAsi 4acTh MapraHna 3THX KOHKpEUHi HaXOJuTCs
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B ueThipexBaseHTHOH ¢opme. M xors B MOpckoii Boje He oOHapyxeHO
CKOJIb-IN00 3HAUMTENBHBIX KOJHYECTB UYETHIPEXBAJEHTHOrO MapraHua,
HaJTHUHE HAKOIIJIEHHH COeJHHEHHI 3TOr0 MOHA HA IOBEPXHOCTH pasjena
0CaJloK — BOJlAa YKa3blBaeT Ha CYIIECTBOBaHME peaKIMOHHOCTOCOOHOI
OKHCJIHTENbHOI moBepXHOCTH. [IpHHHMas BO BHHMaHKHe XOPOILIO H3BECT-
HblE KaTaJuTHYeCKHEe CBOHCTBA OKHCJOB JKeje3a, O KOTOPHIX 3Jech
YMECTHO BCIIOMHHTb, H 3Hasl, 4TO B MapraHLEeBbIX KOHKpeLHsSX Hepel-
KO coflepiKarcsl 3HAYHTEJTbHBIE KOJHUYECTBA JKese3a, MOMKHO CYHTATh,
YTO OKHCJBI JKeJe3a HrparoT Ba)KHYI pOJb H3HAUAJBHON AKTHBHOIL
nopepxHocTH. [losarasi, uTo OKHC/IeHHE CBSI3aHO € KaTaJHTHYECKHMH
peakiysiMi, I[IPOTEKAMUIMMH Ha MOBEPXHOCTH OKHcJ0B, [oaabepr
H AppeHHyc CUHMTAlOT, YTO KOJHYECTBO OCAK/IAIOLUIErocss MapraHua
CBSI3aHO C TNPOJOIKHTENILHOCTBIO B3aHMOJEHCTBHS 3TOH MOBEPXHOCTH
C MOPCKOH BOJOH H CO CKOPOCTBIO MNOCTYIJIEHHSI OKHCJIOB KeJje3d.
Takum oGpasoM, NMpH BHICOKHX TeMIax HaKOMJIEHHs Keje3a IPOH30M-
JeT 3aMellleHHe AaKTHBHBIX MOBEpXHOCTEH M MOMKHO OMKHJAATh, YTO
AKKYMYJSIHs MapraHia Takxe OyJeT npotekarb ¢ BHICOKHMH CKOpPO-
cTaMH. B obnacTax ¢ HU3KUMH CKOPOCTSIMU 0CaAKo0Opa30BaHUS U BBICO-
KHM COJEp:KaHHEM pAacTBOPEHHOrO KHCJIOPOJa B NPHIOHHHIX BOJaXx
NPOH30HAYT NPEHMYILIECTBEHHO OKHCJEHHE PacTBOPEHHOrD HOHA JBYX-
BaJEHTHOTO MapraHia Ha TIIPUTOAHBIX JJIS 3TOTO MOBEPXHOCTAX
U CONpOBOXKAAIOUIAS 3TOT INPOLECC AKKYMYJSHS OKHCIOB MapraHua
u xenesa (Goldberg, Arrhenius, 1958).

MHoroBaneHTHEIE HOHBI C BBICOKHMH IJIOTHOCTSIMH 3apsijioB, HampH-
Mep Melb, PeAKO3eMeJbHLIe 3AeMEHThl, NHHK, CBHHEI W T. M., 3HAUH-
TEJIbHO Jiel'ue BCTYNAIOT B COPOIMOHHBIE peakilMH, HeyKelH IIeJIOUHEE
HITH 1esiouHo3eMesbHble MeTamtsl (Goldschmidt, 1954). YuuteiBas atu
0coGeHHOCTH pas3JMYHbIX XHMHUYECKHX 3ieMeHToB, [osnadepr u Appe-
nuyce (Goldberg, Arrhenius, 1958) mnomaraior, uto ofpasylomascs
8-MnO, nposiBisier cedsi Kak MOTJIOTHTEIb B OTHOIIEHHH HOHOB € BHICO-
KHMH IIOTHOCTSIMH 3apsiJIOB.

Bonpocsl 0 gopMax HaxoxIEHHST PA3JHUHBIX 3JIEMEHTOB B MOPCKOH
BOJIe, 0 TeX areHrtax, KOTOpLle MOIJIH Obl MepeBOAMTL HX U3 pacTBOpa
B KOHKpelHH, JetambHo oOcymxjalorcess B paGore Kpayckonda (Kraus-
kopf, 1956). ABrop noapobuo paccmatpuBaet (HaKTOpbl, KOHTPOJIHPY-
I0IHEe KOHIIEHTHPOBAaHHe OKOJIO 13 MeTaJloB B MOPCKOil BOJE, B UaCTHO-
cti Zn, Cu, Pb, Ni, Co, Mo, u Jenaer ocHOBHOH BEIBOJ, UTO Bce HccJie-
JOBaHHLIE 3JIEMEHTHl HaXOAATCS B MOPCKOH BOJE B Pe3KO HEJOCHIIEeH-
HOM cocTosiHUH. B Toit ke pabore Kpayckond onuchiBaer psiji sKcnepu-
MEHTOB 110 M3BJIEYEHHIO META/JIOB U3 MOPCKOH BOJBI IIPH IOMOILH pas-
JIMYHBIX TIOTJIOTHTEJeH, MPHCYTCTBYIOMNX B HEOJAMHAKOBHIX KOHIEHTpa-
nuuax. MM nokasano, uTto Melp, IIMHK M CBHHel| aJcOpOHPYIOTCS 3HAUH-
TeJIbHO 3HEpPTHUHee W IMOJIHee, ueM JApyrie MeTasbl. Bce MCnbBITaHHBE
3THM aBTOPOM aAcopOGeHTHl, 3a MCKIUeHHeM IJIAaHKTOHA, NOHHIKAT
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KOHUEHTPALHH 3THX TPeX MeTalJoB B Mopckoil Boge. Uto Kacaercs
KoOanbTa ¥ HUKEJsI, TO, XOTS 9TH 3JIeMEHTBI SBJIAIOTCA IBYXBaJeHTHBIMH
MeTalJiaMH, OHH aicopOupYIOTCA 3HAUHTENbHO ciabee, ueM OCTaJbHbIE
HeenenoBapimecss Metaanabl. OfHAako M I 3THX JBYX METAJIOB JBY-
OKHCh MAapraHiia, OueBH/JHO, SIBJAETCS HaWIyylluM aAcOpOEHTOM.
BuinonuenHas Kpayckongom paGota nmokasblBaet, YTo H3 BCeX HCIbITAaH-
HBEIX aJcopOeHTOB caMbiMH 3(QPeKTUBHBIMU ABAAIOTCH JABYOKHCH Map-
raHua M OKHCh Kene3sa.

MHHEPAJIOTHSI MAPrAHLEBBIX KOHKPELIHH

Meppeit u Penapa (Murray, Renard, 1891) otHocuau MapraHueBble
KOHKpEIlUH K KaTeropuM 3arpsi3HeHHbIX Ppa3HOBHJHOCTEH OKHCJIOB
MapraHiia, M3BeCcTHbIX KakK BaJbl, W11 GosoTHele pyAbl. OObYHO Has3Ba-
HHe «Ball> NpHMeHsieTcsl K MapraHieBbIM 00pa3oBaHHAM, KOTOpEIE
BCTpeualoTcsi B BHAE aMOP(HBIX NMOYKOBHIHBIX Macc. Bajwl npejcras-
J510T coB0i cMecH OKHCJIOB Mapranua, JUMOHHTA H 00JOMOYHBIX MHHe-
paloB; B HHX, KpPOME TOrO, OTMEYAaeTcsi IPUCYTCTBHE HeGOJBIIHX
KoJinuecTB KobGanbTa, HUKenst ¥ Meln. OHU POJCTBEHHBI ICHJIOMENaHy,
HO B OTJIHUHE OT HEro SIBIAIOTCS CMECcsIMH Pa3HYHBIX OKHCJIOB H [03TO-
My He MOTryT OLITb paccMOTpeHbl Kak oOIlpelesieHHble MHHepaJbHbLIe
BH/IBL.

Broinonnennsle 3a mnociennue roiant pabotel (Buser, 1959; Buser,
Griitter, 1956; Goldberg, Arrhenius, 1958; Griitter, Buser, 1957,
Riley, Sinhaseni, 1958) mnokasbiBalOT, 4TO KOHKPEIMH COCTOSIT M3
HECKOJbKHX MHHEpAJIOB, H 103TOMY Obuto Obl NpaBHIbHee Kiaacchpu-
LHpPOBaTh HMX KaK MopoAbl. B MapraHueBbIX KOHKpeUHSX, HNOMHMO
0OJOMOUNBIX MHHEpPAJIOB IJIMHO3eMa W KpeMHe3eMa H TaKHX MHHepa-
JIOB, KaK omaj, TéTHUT, pyTHJ, aHatas, 0apuT, HOHTPOHHT, BhIIEJISETCH
no KpaiiHeii Mepe TPH OCHOBHBIX MapraHuesblx muHepana (Arrhenius,
1963). B KOHKpelHsX Takue MHHepajbl OObMHO BCTPEYAIOTCS B BHJE
TECHBIX MPOPACTAHUH KPUCTAJIOB.

ToukosepuucToe CTpoeHHe MapraHleBblX KOHKpeUH# cepbe3Ho
3aTpyluser HAeHTU)UKAIMIO MHHEpPaJOB MO AaHHBIM PEHTIeHOCTPYK-
TYpHOrO aHanu3a. TeM He MeHee 3HauMTeJbHbIE YCOBEpIIEHCTBOBAHHS
B MeToJax HCCIeLOBAHWS, JOCTHTHYTHIE 33 NOCJEJHHE TOJbl, NMO3BOJS-
10T cfieJiaTh ONpejeeHHble BbIBOALL. TaK, NOJYyYeHHBIE PEHTIeHOrpaM-
MBI CBHMIETEJIbCTBYIOT, 4YTO /BA M3 TPeX OCHOBHLIX MapraHUEeBbIX MHHe-
pajioB HE CXOXH HH C OJHUM M3 M3BECTHHIX MHHEPAJOB 3TOTO 3J1eMeHTa
(Goldberg, 1954). MHbMH cJoBamH, 3TH MapraHueBble MHHEpaJIbl
SIBJIAIOTCS HOBBEIMH, €lll¢ HHUKAK HE Ha3BAHHLIMH MHHEpalbHLIMH BHJA-
mu. OnuceiBast ux, Bysep u I'piorrep (Buser, Griitter, 1956) u Bysep
(Buser, 1959) otmeualor, uTo oHH 00/1aflaloT PEMIETKOH CJOHCTOrO THIA,
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NMpelCTaBIeHHOH IepeMerkKaeMOCThbI0 CJIOEB VIIOPAAOUEHHOH ABYOKHCH
MapraHia M HeynopsIOUeHHbIX ¥KeJe30-MapraHleBbiX OKHCJI0B. OCHOB-
Hble CJIOH, NOCTpOeHHble H3 Mn'*, naxojsmerocs B wweCTepHOH KOOpIH-

Hauuu ¢ O*, pasgensiorcs 10 A npoMeKyTKOM, B KOTOPOM HaXOJMTCS
HeYNnopsAJIoueHHBIl cJ10#, mocTpoeHHbl M3 Mn**, Kortopble KoOpAMHH-
pPOBaHEI C BOJOH, TIHAPOKCHJIOM H, BEpPOATHO, ADPYTHMH aHHOHAMH
(Buser, ‘Griitter, 1956). Takas ctpykrypa O1H3Ka K CTPYKTYpe JHTHO-
¢dopuTa, a TakKe HEKOTOPBIX CHHTETHUYECKHX MHHEPAJIOB, H3BECTHBIX
KaK MaHraHuThl. PasjnyHble 3jieMeHTHl, B uacTHoctH Na, Ca, Sr, Cu,
Cd, Co, Ni, Mo, no-suaumomy, MoryT samematb Mn uiu Fe B Heynops-
JoueHHOH (pase 37O CTPYKTYpH. Takum o6pa3oM, B CBSI3H ¢ HEymops-
JOYEHHBIM CTPOEHHEM 3THX MHHEpaJOB 0 CHX NOp elie He yAaaoch
JOCTATOYHO TOYHO OnHcaTh HX cTPYKTYpy (Arrhenius, 1963). B Tex
cydasix, KOTAa COJlepIKaHHS JKeJe3a MpPEeBLIAloT Te KOJIHYecTBa,
KOTOPHIE COOTBETCTBYIOT MAHTaHHTOBOH (pade 9THX KOHKDELHH, B HHX
Habmofaercs rétut. Tax, B pabore Bysepa (Buser, 1959) ommcanbi
KOHKDELHH C 3aMeTHEIMH KOJIHUeCTBAMH TéTHTA.

Tpernit MapraHueBrlii MHHepal KOHKpelWH, 1o Bceil BepOSITHOCTH,
HIGHTHYEH CHHTETHUECKOMY MHHepandy, ONHCAaHHOMY Kak ©0-MnQO,.
Ou siBisiercst arperaToM HeYNOpsOYEHHO-OPHEHTHPOBAHHBIX  CJIOEB,

cpenuui pasMep Kotopbix okosio 50—100 A (Arrhenius, 1963). B kon-
KpelMsX C MaJbM cojlepzxKaHueM xenmesda 8-MnO,, oueBuzno, nosxen
6biTh mpeobafaoiuM MHHEPAIOM.

K cozKasennio, KpHIITOKPHCTAIHYECKAs CTPYKTYPa OKHCJIOB H CXOJI-
CTBO ONTHYECKHX XapaKTepPUCTHK Pa3HOBMAHOCTEH MapTaHIEBHIX MHHe-
paJoB 3aTpYAHSIOT MX ONTHYeckoe ompefenenHe. Hempospaunwee pyi-
HBlE KOMIOHeHTHl ciaraioT Gojgee 90% oObema coMCTOH uacTH KOH-
Kpeuud. B Hempo3pauHOH MaHTaHHTOBOH OCHOBHOI Macce KOHKpeIHil
HepelKo HaO/aioaroTCsl 3epHa 00IOMOYHLIX MHHEpPaoB, pasMephbl KOTO-
PBIX MeHsOTCSI B uHHTepBase oT cyOMuKpockomuueckux Ao 0,5 mm
B Juamerpe; cpefHuii pa3Mep cocraBaseT npumepro 0,05—0,1 amwm.
CyAs 1o JaHHBIM PEHTreHOCTPYKTYPHOTO aHa/H3a, BEIECTBO KOHKpe-
uHil He HMeeT ofluell KpUCTaLTHYecKoi cTpykTyphl. Ha pentrenorpam-
MaxX MapraHueBbiM MHHEpajaM COOTBEeTCTBYIOT JIMIIb LIHPOKHe caafo
pasaHuHMble JHHHH, TOTJa Kak TeppureHHas NpPHMeCh JaeT OTYeTIH-
BBbIE JIMHHH.

HepacTBOpuMBI B COJISIHOH KHCJIOTE OCTATOK KOHKDEHHH COCTaB-
JsIeT B cpefiHeM oKoJio 25% ux obuiero Beca. OH mpakTHYeCKH He coflep-
JKUT TAKEJIBIX METaJlJIOB, XapaKTepHEIX JJs PacTBOPHMBIX uacTeii
koukpenui. HepactBopumelit B HCl ocratox mnpejcTasien npenmy-
IIECTBEHHO [VIMHHCTBIMH MHHEpPaJaMH, OTHOCHTEJIbHO MEHBIIHMH KOJIH-
yecTBaMH KBaplla, anaruta, OHTHTa, NHPOKCEHa, POroBoH OOMaHKH,
CJIOJI, INNMHENEel, PYTHIa, aHaTas3a, HATPOBHIX H KalHEBLIX MOJIEBLIX
umartos (Arrhenius, 1963; Riley, Sinhaseni, 1958). Uubimu caoBamu,
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MHHepalbHasl accouuauus, caararomasi HepactBopuMeiii B8 HCl ocra-
TOK KOHKpELHi, COCTOHT H3 TePPHUTeHHLIX MHHEPAJNOB, IONABLIMX B 3TH
KOHKpeIui Bo BpeMst HX pocta. OAHAKO HEKOTOPLIE U3 HHX, HanpuMep
PYTHJ, MOrYT OBITh AYTHTEHHBIMH MHHEpaJaMH.

Ckopocmbe ghopmuposanus KoHKpeyiil

Cpelu MHOTHX 3/IeMEHTOB, MOTJVIOLIAeMEIX H3 MOPCKOIl BOJBI OCazk-
JAIONIUMHUCS KO/IOMIAMH JKesesa W Maprasia, ocofoe MecTo 3aHMMaer
palnoakTHBHBIH ***Ra ¢ mepuogom noaypacnajga 1600 ner. Eciu onpe-
JIeTUTh COJeprKaHHe 3TOr0 3JeMEeHTa B PasIH4YHBIX CJI0SX KOHKpEIHii
H TIOJCYUTAThb 34aT€M OTHOIIEHHS KoJHuecTB 22°Ra B pasiHUHBIX CI0SX
K KOJIHYeCTBY 3TOr0 3JleMeHTa B HapyKHOM cJloe, TO TaKHM o0pasom
yaacTes Onpejle/iuTh BO3pacT 3THX ¢JoeB. ToOYHOCTBH 3TOro Meroia
3aBHCHT OT TOrO, HACKOJbKO CIpaBeIHBbl CAENyHllHe IONYyIeHHs:
1) ckopocTh aKKyMyJsIIHH palisi OCTaBajach INOCTOSHHOI B TeyeHue
BCEro BpeMeHH (OpPMHpOBaHHsA; 2) Mpolecc pocTa KOHKPENHH COoBep-
maJjicst HenpepriBHO; 3) 226Ra He CBsi3aH B KOHKPEIHMH C H3HAYAIBHBIM
CBOMM 3JIEMEHTOM HOHHeM; 4) AHareHeTHUeCKHEe IIPOLECCHl He H3MEHHIH
KOHIEHTpAlUHil pajauss B pasiHUHBIX CJ10AX KoHkpeuwii. [lonbsysce
3THM MetofioM, [lerrepcon (H. Pettersson, 1943) onpemenua, uro
CKOpOCTh (OPMHPOBAHHMA OJHOH H3 H3YYaBUIMXCSH HM KOHKpELHH
paBHa okoso | mm 3a 1000 ner. B Gosee nosnneit paGore Byrriapa
1 XoyrepManca (Von Buttlar, Houtermans, 1950) npusenensl pesy.b-
TaThl, NOATBepK/IalomHe HaMepeHus [lerrepcoHa; Tak, AIsT HECKOMBKHX
JAPYrHX KOHKpeIlHii cKkopocTH pocTa cocraBuan 0,6—1,3 mam 3a 1000 jet.

lonnGepr u INunnuorro (Goldberg, Picciotto, 1950) ormeuaror, uto
30/14, o0pasyloniie MapraHieBsle KOHKPELHH, NOIVIOIal0T H3 MOPCKOH
BOJIBl TOPHil; 5TH aBTOPHI IIOJI1ArAlOT TAKKe, YTO B H3yyaeMbIX KOHKpe-
LIHAX paiuii CBsi3aH C HOHHEM — H3HAuya/JbHBIM 3JemMeHTOM 2*°Ra,
KOTOpBIfi TakxKe SIBJASETCS] PaJHOAaKTHBHBIM, HO € MEPHOAOM IoJypac-
najaa 80 Teic. jer. OcHOBBIBasiCh Ha CJleNIaHHBIX AonyueHuax, lonnbepr
(Goldberg, 19618B) onpenenns, 4To CKOpOCTH (OPMHPOBAHHS KOHKpe-
IOHH COCTaBJAIOT BedHUHHEL nopsiaka | mm 3a 100 TeIC. JeT.

Ojnaxo Haxo/Ka Ha JHE MOpPS OCKOJIKA apTH/IePHHCKOTO CHapsia,
NIOKPLITOr0 KOPKOH OKHC/IOB MapraHila H xeje3a TOJIIHHOH [OYTH
3 ¢M, TO3BOJISIET TOBOPHTh O CKOPOCTAX HAKOIVIEHHSI 3THX 3/I€MEHTOB
cymiecTBeHHO GoJiee BRICOKHX nopsiakoB. [lockosnbKy TOT THN cHapsja,
HaCThIO KOTOPOro ABJSJCS MOIAHATHIH OCKOJIOK, NPHMEHSJICS NTPHMEPHO
50 ser masaj, TO CKOpOCTb (OPMHPOBAHHs KOHKDPEIHH OlEHHBAETCH
B Heckonbko caHtuMerpoB 3a 100 mer (Goldberg, Arrhenius, 1958).
Bans nobepexns Can-Jluero ¢ ray6unnt 200 M Obll NOJHAT €lIE OIHH
CHapsAl BpeMeH BTopoil MHPOBOil BoitHbl. [lokprBaBiasi cHapsl KopKa
¥eJle30-MapraHieBbIX OKHCJIOB HMeJa TOMIUHY OKoso 1,5 em, urto
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yKa3BIBaeT Ha CKOpOCTh pocta, paBHyio noutH 10 cu 3a 100 ser. Chapsn
©Obl1 Haiilen Ha Oanke QopTHMAH/, Ile CYUECTBYIOT PE3KO OKHC/IH-
TeJNBHLIE YCJOBHSA, @ CKOPOCTh BOJHBIX TEYEHHH JOCTHIAeT HECKOJIbKHX
MOPCKHX Y3JIOB.

M3 npuBeseHHBIX JAaHHBLIX € OUEBHIHOCTBIO CJIeJYeT BbIBOA, 4TO
B LeJOM Ui MHPOBOrO OKeaHa He CYIecTBYeT e1HHON CKOpOCTH (op-
MHPOBaHHS MapraHueBbix KoHkpeunii. Ckopoctb o6pasoBanus 00yc10B-
JleHa KOJHYeCTBOM KOaryJIMPYIOUIHX MapraHiia H Kejes3a, KOTOpble
00J1a/1al0T  CMOCOGHOCTBI0 K coOHpaTelbHOMY CpacTaHHIO, a TaKkKe
3/1eKTPHYECKUMH, XHMHUYECKUMH H, BeposTHO, OHOJOTHUYECKHMH CBOIi-
CTBAMH [MOBEPXHOCTH, NPHTArMBAIONIEH YACTHYKH OKHCJIOB Mapratiua
u xene3a. Ilockoabky o6cTaHOBKA B CBsI3H ¢ 3TUMH (AKTOpaMH B pas-
JUYHEIX 4YACTAX OKeaHa pas/IHuHa, Mbl BIpaBe 0KHIATh, YTO H CKO-
pocTh (OPMHPOBAHHS KOHKPEUHi TakKe Oyler H3MEHATHCS OT MeCTa
K MECTy.

PACIHPEJEJEHHE H KOHUEHTPALIHSI MAPTAHLEBBIX KOHKPELIUHA

CyliecTByeT HECKOJbKO METOJOB onpejejleHHs KOHIEeHTPalHH Map-
raHieBbiX KOHKpelHil Ha jAHe oKeaHa. [lparupoBka H TpaJieHHe JHa
[O3BOJSIIOT MOJYYHTh JHIIL IPyOble OLeHKH, THna «OOJBIIHX» HJIH
«MaJIbIX» KOHLEHTpalUMil MapraHueBblX KOHKpelwuit B npelenax JaHHOH
mromaay. Ilpu JparnpoBke OJHHM M TeM ke JparoBbIM UYeprnakoM
B Tpejenax OJHOH INJIOLIaAH aBTOPY NPHXOAHJIOCH OJHOBPEMEHHO IOJ-
HUMAaThb OT HEeCKOMBKHX (pyHTOB /0 OoJjiee TOHHbLI MapraHleBbIX KOHKpe-
mui. DTH Pe3yibTaThl YKa3biBAlOT Ha HEHajeKHOCTh TaKoro cnocoba
onpefleNleHUiH KOHUEeHTpauuid Koukpenuid. [lpu JparupoBke uepnak
-OMyCKaeTcsl Ha MOPCKOe JHO M INpOTATHBAeTCs N0 HeMy Ha HeKoTopoe
paccrosinde. B Takux cayyasxX MOYTH HEBO3MOXKHO ONPEJENHTb, C Ka-
KHM HMEHHO Y4YacTKOM MOPCKOro JHa colnpHKacajach Apara BO Bpems
ee Oykcnposanusi. OOGbluHO CUMTaeTcs, uTO ueprnak OyJAeT CKOJb3HUTb
HaJl MOPCKHM JHOM MO KpaiHeii Mepe HeKOTOpyl0 4acTb BPEMeHH.

s OleHKH KOHIEHTpauMi MapraHueBblX KOHKDEUHil LIHPOKO
NnpUMeHsieTcs Tak:xe noAsofnas Qororpadusa. MoKHO cuMTaTh, 4YTO
MOACUETHl, cleaaHHble 1o QortorpadpusM miouiafei, 3aHATHIX Mapra-
1eBbIMH  0OpasoBaHusIMH, JAlOT OUIMOKY H3MepeHHs OTHOCHTeIbHO
HCTHHHOH KOHLEeHTpauun KoHKpenui 4-50%. ITpu 31OM clefyeT umeThb
B BHAY, UTO HEe BCe KOHKpELUHH OTYETVIHBO PasjinuyHMBl Ha TOABOJAHBIX
tororpausax, ¥ B YACTHOCTH Ha IJIa3 HeJb3sl ONpPENENHTh HX MeJKHe
pasnocti. Kpome Ttoro, Macmrabel Takux qortorpaduii yacto ObIBAlOT
MCKaeHHBIMH U OUeHb pelko TouHbIMH. Onrvueckas IJIOCKOCTh OOBeK-
THBA KaMepbl YacTo pacrnojiaraercsl MojJ yIrJioM K MODPCKOMY AHY, 4TO
YCIOKHSACT 3ajlauy ¢ HaxoxleHuem Macuitaba. Hepelko ¢opmbl KoH-
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Kpeuui OTJHYalTCs  HeNpaBH/AbHOCTbIO O4YePTaHHil, uTo mNpHiaeT
HeCKOJBKO YMO3DHTE/NbHBIH, OTBJEYEHHLII OTTEHOK TeM mojcueTaM
KOJIMUEeCTB KOHKpeIHii, KOTOpBIe BHINOJHSIIOTCA Ha OCHOBaHHH ¢oTO-
rpaduueckuX MaTepHasJoB. 3aMeTHM TakiKe, UTO YAEJbHBI Bec KOH-
KpelHil BO3MOXKHO ONpPEJeNHTb TOJNBKO NPH MOAbeMe Ha NMOBepXHOCTh
oDpasnos ¢ TOTO yuacTKa AHA, KOTopuii chororpadupoBan. Ecan xe
KOHKpPeIlHH cBajieHbl ¢ Gosiee BepXHMX yuyacTKOB, 00pasysl HarpoMox-
JeHus B rayOOKOBOAHLIX 4acTAX JHA, YTO OTMEYAeTcsi B HEKOTOPhIX
paifioHax abuccaJNbHBIX BO3BBLILIEHHOCTEH, TO HA TOABOAHBIX (oTorpa-
(uax 370T QaKT BpAL JH MOKHO 06Hapymmb

Oznnako, HecMOTPSl Ha OTMeYeHHBble HeJOCTaTKH, NoABoAHoe (oTo-
rpadupoBanne npejcTapjaser GOABIIYIO IIEHHOCTh AJAA XapaKTepHCTHKH
pacnpejie/ieHHss 1 KOHIEHTPAUKWH MapraHIeBblX KOHKDEUHH M Ipexje
BCEro IOTOMY, YTO ChEMKA MOKPHIBAET OOJBIIYIO IVIOMIALE TOBEPXHOCTH
aua (10—150 xB. dyToB Aaa kamuoi dororpaduu), Torja Kak IJjomanb
3axBata rpefipepHoro yepmarensi cocrtaBiasieT Bcero jumb 0,1—3 KB.
¢yra. Ecin cuuTtaTh, uTO 3a OHO NMOrpy:KeHHE Kamepa MOKET clenaTth
g0 1000 ¢oTOoCHHMKOB, TO 3TO O3HayaeT, yTo OyJET CHATO NPHMEpHO
100 TeIC. KB. (hyTOB MOpcKoro AHa, uau B 10° pas Gosbluasi miowaib,
ueM IpPH HCMOJNb30BaHHH JI0O0TO ycTpoicTBa sl oTdopa OCajKoB.
Kpome Toro, B dororpadusx sakmoueHa gocToBepHas uHpopmaius o6
00CTAHOBKEe Ha JHe MOps, THINAX OcajKa U BOJHLIX TEUEHHSX.

B Hactosimee Bpems psiZloM HccsefoBaTeNlell CO3JaHO HECKOJIBKO
THIOB Kamep Aasl rayGokoBoAHoi cheMku (Edgerton, 1955; Ewing et
al., 1946; Shipek, 1960). B 1947 r. /Iseun Oysn u3 Oxeanorpaduue-
ckoro HHcTHTyTa B Byic-Xone cienan saMeuaTenbHY QoTorpaduro
Ana AtnanTHueckoro okeana Ha rayOuue 5500 M, B 530 kM X oro-
BocTOKY oT Bepmyackux octpoBoB. Ha 3toii dotorpaduu (cm. puc. 47)
BHJIHO, YTO KOHIEHTpPAlHs KOHKDEIHi COCTaB/IseT OKoJo 5 2 Ha 1 cm®
okeaHckoro fAHa. [lpu 3TOM caiefyer uMeTb B BHAY, YTO KOJIHYECTBO,
paBuoe | 2 Ha | cm? skBHBameHTHO 2,05 dyHTa Ha 1 KB. yT, HaH
29 Tpic. ManbIX TOHH Ha | kB. Mumo. [locne 1947 r. MuorHe BccaeoBa-
Tesn (hoTorpadupoBaaH KOHKPEIHH Ha JHEe MOPS B CaMbiX pa3HooGpas-
Helx yeaoBusx (Dietz, 1955; Elmendorf, Heezen, 1957; Hamilton,
1956; Heezen et al., 1959; Menard, Shipek, 1958; Mero, 1962; Shipek,
1960; 3enkesuu, CkopHakoBa, 1961). Pan ¢otorpaduit Mmopckoro aua,
IOKPLITOrO MapraHieBLIMH KOHKDenHaMH, NpuBoANTCA Ha puc. 50—60.

Ecnu yaacres ycraHoBHTL Macwutab mosiydeHHOH IOABOAHOMH oTo-
rpaguy, TO MOXKHO INOIACUMTATL OOBEM MAPraHIEeBEIX KOHKpeuui,
3aHHMAIOUIUX CHATHIH y4acTOK Mopckoro aHa. [Ipu pacuerax ycJOBHO
NPUHUMAeTCs, YTO BCEe KOHKDPEIMH HMEIOT S/JIHICOHAAILHYIO (opMmy.
B HekoTopuix caydasx cTepeonapsl ¢ororpaduil Nmo3BoMAIOT Onpene-
JIUTh BEJIMYMHY TPETHEro H3MepeHus JUlsl HecpepHUecKMX KOHKperwi.
Ha ocnoBanuyu 06pasioB KOHKpeLui, MOAHATHX ¢ IJomani GotocbeM-
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Puc. 52, lloanuce k pHCYHKY cM. cTP.



Puc. 53. INepcnektusnas ¢ororpadus okeanckoro axa (10°25° c.m., 130°35" 3. 1.,
ray6una 4712 s). Inamerp konkpenuit 3—10 cu. Konkpeuun Jexart Ha TJIHHH-
CTHIX PajHOJNSIPHEBHIX HJAaX, B 30He pasioMa Kaunneprod, Tuxuii okean (doto
K. Iluneka, JlaGopatopus axexTponnkn BM® CIIA, Can-IInero, Kaaugopuus).

Puc. 51. ®ororpajpus ama okeana (20°00 c.mr., 113°57’ 3. a., ray6una 3778 m).
Sacuaras naomans 1,6 X 1,6 u, uan 28 k8. ¢yToB. KoHHEHTpamus KOHKPeLHil
npumepno pasua 1 2/em® (doro H. 3enkesnua, Vuerntyr okeanonornn, Mocksa).

P u c. 52. Mapranmesble KOHKpenmuH Ha jHe okeana (19°57’ c.m., 126°06’ 3. 1.,

ray6una 4545 ). 3acuaras naomwans 1,6 X 1,6 M, noacunTanHas KOHILEHTPauus

Koukpeuuit 1 2/cm2. HenpasuiabHasi opMa KOHKDeIHH CBHIETEJLCTBYET O 3aMeT-

HOM KOJHYeCcTBE NeM3bl B 3TOH TOUKe Mopckoro ama (doro H. 3enkesnua, MucTh-
TYT oKeaHoJoruH, Mocksa).

12



P u c. 54. Mapranuepbie KOHKpenWH Ha Ane okeana (20°38” c. mwi., 130°46’ 3. 1.,

ray6una 5180 m). Huamerp crsikennit 1—10 cm. B nenrtpe cHuMKa BHJeH 3y0

aKyJabl. 3aMeTHOe Y JIeBOro Kpafl CHHMKA 00J1aKO ocajkoB Obl10 B3IMYUYEHO MpH

ynape xamepsl o aHo (dorto C. Kanpepra, CKpHNNCOBCKHH HHCTHTYT OKeaHorpa-
¢uu, d¢oro BM®P CIIA).
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P u c. 55. Ha ¢ororpadun Mopckoro ana (21°37” 1o. m., 147°40" 3. 1., ray6una

4684 v) OTUETJNHBO BHJHBI MapraHueBhle KOHKpenwWu auamerpom 2—10 cm. Kon-

KpelunH YacTHYHO (HEKOTOphle NMPHMEPHO HaNOJOBHHY) NEepPeKpPHITH OcajlKaMH,

npejcraBJeHHBIMA KpacHoH rauuofi (foro K. Illunexa, JlaGopaTtopus 3JeKTpo-
Hikn BM® CIIA, Can-[uero, Kaaudopuus),

KH, MOJKHO TOACUHTATh Takzxe OOWMH Bec KOHKpeNHil, pa3iInuHMBIX
Ha doTtorpadun, a 3aTeM BBIYHCIHTL KOHLEHTPALMIO KOHKpelHi Ha
eqununy miomans Aza. Mepo (Mero, 1960a) npoBepsii 3TOT MeTOA Ha
npumepe ¢ocopHTOBEIX KoHKpenui. C 3ToH 1enasto oH B aabopatop-
HEIX ycsoBHAX (poTorpadHpoBal TNOJMOXKEHHEIE Ha CETKY KOHKPEIMH.
Ha nosyueHHBIX CHMMKax Ompejenssiach TJOMAAb, 3aHATAs KOHKpe-
IMSMH, KOTOPas CONOCTABJISIACE C JeHCTBHUTEIbHBIMH KOHIEHTpAllHsi-
MH KOHKpEIIMil, YJIOKEHHBIX Ha ceTke. PasHuia B mojcueTax cocTaBismia
ne Gonee 10%. Cronp xopolde pe3ysbTaThl JAl0T OCHOBAHHE CUHTATh,
YTO Mo NOABOAHBIM (POTOrpPaUAM MOKHO BEIIOJNHSTH JOCTATOYHO TOU-



Pu c. 56. Ha dororpagun BHIHO NOpa3uTe]bHO pPaBHOMEPHOE pacnpejejeHHe
KOHKpenHit AnaMerpom 2—5 cm. KoHnentpamus Koukpenuit cocrasaser 1,5 2/cm®.
Denble NpHCHINKH, NOKPLIBalOUHE B OTAENbHBIX MecTaX KOHKpEIHH,— 3TO,
BO3MOXKHO, OCaJKH, MOAHATHIE HEKOTOPHIMH PpOIOMIHMH opraHHamMamu. CHHMOK
clenaH Ha CTAHIMH ¢ KoopAHHaTamu 13°53° ¢. ., 150°35" 3. 4., ray6una 3695 u
(doro C. Kansepra, CKpHNNCOBCKHIl HHCTHTYT oKeaHorpaduH, poro BMP CIIIA).

Puc. 57. INogmucs k pHeynky cM. crp, 183



P uc. 58. Qororpadus jHa okeana B paiione maato DBaeiik (31°03° c. w.,

78°23" 3. 1., rny6una 783 s, npumepHo B 100 Muasix ot Lxskconsuana, ®aopuaa).

Ha cuuMKe BHIHLI 3HaKH pa3sMbiBA TOHKO3EPHHCTHIX H3BECTKOBBIX OCALKOB,

Ha KOTOPHIX 3a/eraloT KOHKpenHH AuamerpoMm 2—06 cM; KOHIEeHTpauus KOHKpe-
uuit okono 2 2/cm®.

P uc. 57. dororpadus Toro ;Ke yvyacTka AHa oKeaHa (cM. puc. 56), cHaTas
B 100 dyrax or ToukH, rie 6ei10 caenano npegeiayiee goro. Ha ocHoBaHuu gparu-
POBOK, H3y4YeHHs KOJOHOK JOHHBIX OC4JKOB H NOJABOJAHBIX (oTorpaduii MOMHO
CYHTATh, YTO 3a/JIeKb MaprauueBblX KOHKpeumHid B 3TOH o6sacTH oKeaHa IPOCTH-
paercsl Mo MeHbIeil Mepe HA HECKOJBKO THICAY KBaJpaTHsIX KuJoMmerpoe., Ha
tdororpaduu sacHsaTa 66abIAA MJA0WALL, YeM NPH CheMKe npeasayuei dororpa-
dun (puc. 56), TaK KaK KaMepa HAXOJHAACk B HECKOJBLKO GOJiblIEM YAAJEeHHH OT
mopckoro aHa (doro C. Kanpepra, CKpPHNNCOBCKHH HHCTUTYT OKeaHorpaduu,
doro BM@ CIIIA).
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P u c. 59. MapraunueBbie KoHKpenunu na ame okeana (29°17' c. w., 57°22' 3. 1.,

ray6una 5840 x, npumepHo B 500 Muasnx K loro-soctoky ot Bepmyjackux ocrpo-

BoB) (bporo B. Xuseua, JIsmonrtckas reonoruueckas obGeepBatopud, Ilanuceiinc,
Heio-Hopk).

Ha dororpadun BHAHB CJAeJibl pasMbiBa OCAJKOB, YTO YKAa3wBaeT Ha CYU|eCTBOBAHHEe JaKe

Ha TaKHX OGoJbliHX ray0OHHAX BOJAHBIX TedcHHHt 3HAUHTENbHBIX CcKopocreii. Konuenrpauwus

KOHKpenHfi Ha mJuomaau 24 kB. ¢gyra cocrasasier 1,4 2/em?. Ha srtoit cranuuu Obijio cae-

saHo okojo 60 cdororpadsit Ana okeana, KoTopble AaJH HHTEPeCHbIi MaTepHaJ ISl ONEHKH

peNHYMHMHB KOHKpeuuit, Kak okasajgoch, nocjaefuss kxoseSnercs ot 0,01 npumepuo

fo 1,6 efcm®; KOHUEHTPAUHS KOHKPEUHH MeHsiercdl OT OJAHOR CTAHUMH K ApPyroi, oGpaays
CKONJIeHHsl B BHJE I0OJOC,

HBIE OIpeJie/IeHHs KOHLEHTPAlUHi KOHKPelHH, NpPH yCI0BHH, KOHEYHO,
uTo u3BecTeH Macwrad dortorpaduu M UTO BCe KOHKPEUMH 3acHsTOll
NJIOMAJH pa3nuuuMbl Ha 3TOH (oTorpaduH.

Onpedeaerue KowUeHMPayull MapeaHyessly KOHKpeyut Ha nosepxHocmi
oKeaucko2o Oxa

Ha kapre Tuxoro okeana (puc. 61) mokasaHbl CTaHIHH, Ha KOTO-
pBIX ObLTH cienansl GoTorpadun okeanckoro Aua. JlaHHele O Tex cTau-
[HSX, VIS KOTOPHIX HA OCHOBAHHH MOABOAHLIX (ororpadui MOACUHTLI-
BaJNCh KOHIEHTPAIHH MapraHieBLblX KOHKpeuui, cBelensl B Tabm. 22.

[Tomumo ¢oTorpadupoBanust H AHOUepnaTe]bHBIX 1pob, onpenene-
HYe KOHUEHTpaIHil KOHKpPeUHH NPOBOAHJIOCE TaKKe HA OCHOBaHHH



JIHO TJYBOKOrO MOPSI 185

P u c. 60. ®ortorpadus aua oxkeana (57°59' io0. m., 70°44" 3. a., ray6una 3860 u,

neHTpanbHad yactb npoansa Jlpefika). Buana 3ameuaTtesbHas 3asieXb Maprau-

LEBEIX KOHKDeIMii, MJIOTHO JiexkalluX HA NOBepXHOCTH OcajlkoB. XapakTtep saie-

raHus KOHKpPeIHH HABOAHT HA MLIC/]b O CMBIBE CBS3aHHBIX C HHMH ocajakos. [ua-
MeTp KOHKpeuuit 1—5 ¢, a HX KoHmentpauus 1,5 2/cm®.

H3yueHHsT MOPQOJIOTHH H KOJIHUECTBA KOHKDPEIHil, H3BJIEUEHHBIX ¢ KOJIOH-
KaMH JIOHHBIX ocaikoB. HauGonee pacnpocTpaneHHbIMH o0Opasuamu
NOJAHHMABIIMXCSA TeJarHyecKMX OCaJlKOB SBJASIIOTCH KOJOHKH JJMHHOM
1 M, nonyvaemble B pe3y/bTaTe I'PaBHTAIHOHHOIO BHEJAPEHHSI B TPYHT.
B okeanorpadpuueckux My3sesdX MHpa XpaHHUTCs OTHOCHTEJNLHO KPYyII-
Has KOJJIEKIHs KOJOHOK OKeaHCKHX ocalkoB. JIMaMeTp 3THX KOJOHOK,
KaK NpaBWJIo, OKOJMO 5 cm. MoxKHO cumrtaTh, 4TO MpsMoe NonajaHue
TPYHTOBOH TPYOKH KOJOHKH B OTAENBHYIO KOHKPENHIO SBJASETCS MaJo-
BEPOSATHEIM COOBLITHEM, KOTOPO€ MOXKET INPOW30HTH JIMIIE B 3aNekKH
¢ BecbMa BBICOKOH KOHIleHTpauHell konkpeuwuii. Ha ocHoBanun BepositT-
HOCTHO-CTATHCTHUECKHX pacyeToB YCTaHOBJAEHO, 4YTO MHHHMajbHas
KOHIeHTpalus chepruyecKux KOHKPEIHH co cpefHHM JHaMeTpoM OKO-
ao 2,0 cm, HeoOXoAMMAas AAA TOro, uTOOBI OCYLIECTBHJICS HX oTOOp
rpyHTOBOI TpYOGKOH AuameTpoM 5 cM ¢ BeposiTHOCTbiO 3axBata 50%,



KonnenTpauus mapraHiesmx KOHKDENWH HA JHE OKeaHa N0 MOABOAHbIM d)DTOl'paQJHﬁlvll S §
MecToHaxOMKAeHe
Crannusa 1) Cpepuutt Aua- I;Ja]g];{riib’ Kouitentpar
WHPOTA AoJrora myﬁ;:ﬂa' QBQJLFHE?E( KOHKP(;:L"HMH' uL:‘P?ﬁ,‘“B“;?ﬁS- Homneanun
Bur. 3632 17°38'c  153°54's 5718 & % 0.46
Burt. 4359 24°01¢ 162°02's 5573 = 59 1,90
Bur. 4347 24°017¢ 174°59'8 5 383 1—5 38 0,92
Bur. 4362 24°04'¢ 160°46's 13 950 — 80 2.2
Bur. 4331 19°57"¢c 171°39'3 3 680 e 50 0,90 Mo nanuuM  Cropas-
Bur. 4249 24°55'¢c 132°18'a 4 975 — 25 0,95 ;cg;;m e <
Bur. 4285 19%7c  126°06's 4545 — 21 0,36 &
Bur. 4279 19°40'c 120°16's 4 104 — 38 1,00 .
Bur. 4273 20°00"c [13%78 3780 2—3 34 0,60 4 -
Expl. 14b 19°46’c 114°44'3 3 440 1—5 10—40 1;0
Expl. lde 19°33'¢ 114°28'3 3 580 7 25 0,8 E:;{:jz:::(,: Z:Ez};:ﬂ.ene-
Expl. 14d 19°20'¢c 114°12'a 3 480 1—150 20—60 1,2 KOHHH: SUAH H MODONN
Msn 8—31 24°18'c 126°30'3 4 650 0,53 4 0,1 BKJIIOI:ICHHE oi:zoqﬂmx
Msn 8—29 20°38'¢c 130°46'z 5 180 1—6 20 1,2 e
Naga 6—C 24°27'¢ 135°17'3 4 300 0,5—130 7 = e gty
Msn 8—24 13'04'c 138°59'3 4 990 0,6—15 — — Konxpennu u memsa
Msn 8—19 9°06c 145°18'3 5 400 6—15 15 1,2
-_c-u:d
Msn 8—11 2°00"c 147°06'3 4 480 o 1 - Paccesnubie KoHKpetliil
Msn H 10°02'c 165°29"3 1 650 1—50 10—60 1—5 Konxpenn 1 KOpk#
DWP 2 10°25"c 130°35'2 4172 20 5—10 |
DWP 3 3°12"e 131°31'a 4 440 — — — bBes ‘ BHAHMBIX KOHKDeHil
DWP 4 1°21% 131°33'3 4 510 - —_ s Bes BHAHMBIX  KOHKpeluit
Msn 8—5 5°54"10 149°38'3 5 100 — — 1 Touknil caoi ocaika
Msn 8—1 13°53'10 150°35"3 3 695 2—5 65 15 Becbma paBHOMepHOE pac-
npeenenne
DWP 8 91°37'10 147°40'3 4 684 2—10 26 2.5 Menard, Shipek, 1958 4
DWP 9 25°7'10 146°21"3 1320 = — Konkpeunn cpein 3HAKOB S
psiGu o
DWP 10 32°08'10 140°30’3 4 770 — 23 1 Menard, Shipek, 1958 E
DWP 11 42°50"10 125°32'3 4 560 1—10 46 1 KonkpelHH H KOPKH =
DWPp 12 44°96'10 110°40°3 3180 — == == Bes BHIAHMBIX KOHKpeLHi o
Msn 6—25 54°35"10 177°18'3 5330 - - o Braiouesine OAKHOUHBIX ”é
KOHKpeLlHii &
Msn 6—2 61°40"10 170°40's 5 160 2—8 80 2,6 BechMa paBHOMEPHOE pAC-
npejeneHne
Msn P 5°05'10 176°25'8 5 342 — af = Touxuit caoil ocaika
Msn S 9°00"10 171°28's 5 000 2—5 50 1.5
Msn U 12°35'10 164°21' 4 250 — — 0,5 Touknit cJa0il ocajka
Msn W 14°47 10 151°14's 4 440 1—4 i 1,0 Tonguit ¢jaoit ocanka
1) PacuudpoBKy Ha3Bauuil cTalmuil B JaHHO Tabauie H B MOC/AEAYIOUHX CM. B MPHIOKEHHH I %
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COXpaHHAeTcH BAOJIEL

dotorpaduieckne cTanuuu; 3 — gHovYep-
TaasHbel MacmTal

Ha xapre oKOHTYpeHbl Takike o6JacTH C Pa3]HYHBIMH
KOHIEHTPALHAMH KOHKDEIHH.

4 — CTaHOHH JAparvpoBaHuf.
oCeBHIX MEDHAHAHOB H Napalienefi B HHTepBaje + 40°.

P uc. 61. Kapra Tuxoro okeana c yKkasanueMm pacnolloxenus gororpaduuecknx

/ — cTaRuHg or6opa KOMOHOK JOHHBIX OCalKOB; 2

¥ TPYHTOBBIX CTaHIMIL.

naTeNbHbie CTaHLUHW,



JIHO TVIYBOKOT'O MOPSI 189

JoJKHA cocTaBasATh okomo 0,22 2 va 1 cm® naomanu ana. [lpu stom
yAeNbHbIl Bec KOHKpELMH NpHHHMAaeTcsi paBHuM 2,4, Makcumaabno
BO3MOXKHAs KOHIEHTpaUus KOHKPenmuH Auamerpom 2,0 cu H ¢ yleb-
HBIM BecoM 2,4 I MOHOCJIOHHOH 3ajexu paBHa MpHMEpPHO 2,9 2/cM?.
Paccmotpum puc. 62. MsoOpaxeHnHass Ha HeM jJuarpaMmma MocTpoeHa
Ha JONYIIEHHH, YTO KOHKPEIHOHHBIH MOHOCJIOH HMeeT cayuaiinble Hapy-
LIEHHSl ¥ UTO c(hepHYecKHe KOHKPEIHH PACcloNaralTes Ha NOBepXHOCTH
pasjena ocallok — Boja. McxoAs U3 3THX YCJIOBHH MOJCYMTAHA MaKCH-
MA4JbHAS KOHUEHTPAIHs, OTBEYaiollasi MOHOCJIOK € IVIOTHOI YIaKoB-
KOH KOHKpenui, H MHHHMalbHas KOHLEHTPALUs, COOTBETCTBYIOIIAs
PaBHOMEPHOMY pachpe/leIeHHI0 KOHKpPEeLHi Ha CeTKe ¢ 5-CaHTHMETpo-
BbIMH [IpOMe:KyTKamu. KpuBble AuarpaMMbl MO3BOJISIIOT ONpeAeNHThH
MakCHMaJIbHYIO H MHHHMAJbHYIO BEPOATHbIC KOHHNEHTPAUHH KOHKpe-
IHH Ha yyacTKe JHA OKeaHa, Ile KOHKpeUHH NPHHATOro pasMmepa J0J-
JKHBl M3BJIEKATbCS TPaBUTAIHOHHON TpyHTOBOH TpyOKOil IuaMeTpoM
5 cm ¢ BeposiTHOCTBbIO 3axBaTa MO KpaiiHell Mepe 99%.

Ha xapte Tuxoro okeana (cm. puc. 61), moMuMo cTaHIMi, rae npo-
BOAMJIOCH (poTorpadupoBanHue OKeaHCKOTO JHA, NMOKAa3aHBl TaKKe CTaH-
UM, HA KOTOPBIX OBLTH TOAHSATBEl KOJOHKH JOHHEIX OCAIKOB C KOHKpe-
unAMH. BecoBoe coflepiKaHue MapraHieBbiX KOHKDENHH Ha eJMHHILY
miomand aHa THXoro okeana, paccuuTaHHoe 0 MOAHATHIM KOJOHKaM,
nano B Tabn. 23. B Tex cayuasix, korja Ha ONpeleleHHOM Yy4acTKe
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Konyenmpayus rowxpeyu, 2fen?

P nc. 62, CoorHolleHHe MeXKAY AHAMETPOM KOHKpeIHil, 3aXBaThiBAeMbIX TPYH=
TOBBIMH TPpyOKaMH (IHaMeTpoM b €M), H MAKCHMAJIbHBIMH 1 MHHHMAJIbHBIMH BepOSTs
HBIMH KOHIEHTPAlHAMH KOHKpeluil Ha JiHe oKeaHa.



Ta6auma 23 -
KoHUenTpauHa MapraHiuessiX KOHKPeuHii B MOBEPXHOCTHOM CJ0E JOHHBIX OCAJAKOB e
Tuxoro okeaHa No KOJIOHKAM TPYHTOB
MecToHAXOMKAEHHE K
Cranuuns C;'.‘%t:{xggaeiul:;{asng;p uﬂgliig}r:;%i-— Tun ocanka
wmpoTa foaroeTa raybuna, m g unil, e/cm?
Bocmounsul pation
Wig. 6 28°59'c 125°41'3 4000 0,3 0,2 Kpacuble rausb!
DWHG 4 24°29'¢ 125°00'3 4330 1 2% 3 1,4 » »
Chub. 19 7°41'¢c 125°37'a 4416 0,6 0,4 » »
Chub. 9 10°19°¢ 125°27'a 4580 0.9 0,6 » »
Chub. 3 15°00"¢ 125°26"3 4380 1 0,7 » » o
Chub. 17 8°05'c 125°25'a 4453 1 0,7 » » =
Chub. 39 8°09c  125°02's 4360 1 0,7 » » >
Chub. 2 16°02'¢c 125°01's3 4354 I 252 1,6 » » o
Chub. 1 19°00'¢ 121°53'3 4138 0,2 0,1 » »
Expl. 148 ; 19°46’¢ 114°44'3 3438 1,53 3 5« 2 1,8 » »
Expl. 14d 19°20"¢ 114°12'3 3480 Bl 2.3 » »
Acap. 114 10°53'c 105°07"3 3275 1 1,0 —
DWBG 147 1°27'c 116°13'3 4000 131,55 1.5 1,0 HMaBecTkoBblfi HJ
DWBG 19 14°59’10 136°02’3 4465 0,6 % 1 0,5 Kpacusie rJmaet
DWBG 18 13°37'10 135°31'a 4337 B 1;1 » »
DWBG 17 12°51'10 135°13'3 4318 0,5 0,4 » »
DWBG 16 6°05'10 132°53'3 4855 0,5 0,5 PanuonsipueBntii M
Cap. 33Bg 12°46"t0 143°33's 4380 1 0,7 KpacHole riHHb!
PAS 19121 27°20'c 116°10's 4030 Qo232 1,2 —
Msn 148G 9°06'c 145°18'3 5400 1.4 % 56w 2.7 1,6 Kpacusble rumnbl
Msn 150G 10°59¢c 142°37'3 . 4978 1l S¢0.8 % 1 0,4 » »
Msn 153PG 1307 c 138°56's 4927 i B | 152 » »
Msn 157G 24°18'c 126°303 4414 0,6 % 0,8 X 0,5 0,2 » »
DWBG 18 13°37"10 135°31's 4337 1 1,2 » »
3anadublil patiox
MP 43] 12°07'c 164°52's 3290 1.5 1.1 » »
Msn Q 7°03'10 174°12'B 5378 1.5 1,2 » »
Cap. 30Bg 17°28'10 160°59"3 4710 1 0,7 » »
Cap. 31Bgb 17°29'50 158°40'3 4890 1 0,7 » » "
Cap. HI3 21°26 10 177°46's 3840 0,5 0,4 » » g
S
Lenmpansuoiti pation §
Q
Cusp 8P 43°58'c 140°38's 4350 1.2 0,9 » » é
Jyn 11—21 36°29'c 146°43's 5720 28wl %1 0.7 » » 8
Cusp 15 37°15'¢c 143°07'3 5220 2 17 » » =
Tet. 22 16°06'¢c 165°45'3 2440 2 % 25 %3 2.1 » » g
Tet. 24 15°02'¢ 162°31'3 5666 2x 131 0.7 » » 0
Tet. 27A 13°05’¢c 163°10"3 5413 1.35¢ 1 s 0,5 » »
Msn G 14°11°¢ 161°08'3 5632 0,5x1x3 1,4 » »
Msn K 6°03'c 169°59'3 5400 15 & 1.8 1.2 » »
Msn J °47'e 168°00"3 4994 2 %95 % 25 1,9 » »
Msn 128G 13°53"10 150°35"3 3623 Ixdx? 2,9 KopannoBhiii necok
Msn 121G 29°35'10 158°58's 5252 1.5 % 1,55 9.5 1.2 Kpacubie TIHHEL
Msn 125G 26°01"t0 153°569'3 5038 3 3bh x4 3,0 » »
Msn 126G 24°41'10 154°45'3 4542 1.1 3% 3% 3 2,6 » »
DWBG 37 29°09"10 143°01'3 4120 2% 44 3,8 » » -
Msn 116P 35°50"10 163°01"3 4950 2x 2%l 2 » » ©



Mpogonxkenne taba, 23

MecTOHaxXOXKACHHE Konuertpa
Cranuns Cpomuud paswed 0 otpe- Tan ocaaxa
wxpoTa Aoarorta rayGuna, m 5 uuf, 2/cm?

DWBG 44 34°25"10 138°47'a 4860 0,5 0,8 KpacHsle TJIHHBI
DWBG 47 36°33'10 137°24'3 4700 2 e J b2 0,9 » »
DWBG 46 36°23"10 137°15's 4680 1.6 1:1 » »
DWBG 48 37°05"10 137°10"3 4940 1,5 1,1 » »
DWBG 52 40°36"10 132°49'3 5120 3 3,0 H3BecTKOBBIIT M
DWBG 31 35°11'10 1356°32'3 4700 1 0.7 —
DWBG 54 41°24'10 129°06's 4880 2—-3 2,2 KpacHble TJIHHBI
DWBG 34 44°13'10 127°20'3 4600 0,5—2,5 1,4 H3BecTKOBBIT HJI
DWBG 56 42°16"10 125°50"3 4560 0,5—1,56 0,8 Kpacubie raunbl
DWBG 57A 42°50"10 125°32'3 4560 0,6 x2x2 1.6 HaBecTKOBLIH HJI
DWBG 58 43°07"10 125°23'3 4640 18 S e 2,6 Kpacuete raussl
DWBG 59 44°23"10 124°39'3 4500 2 1,7 » »
DWBG 48 42°00"10 102°00'3 4240 3:5 3,8 » »
DWBG 78 44°08'10 100°58'3 4100 1—2 1.2 H3BecTKOBBIH HJ
Msn 85G 57°43'10 169°12's 5288 w23 1,5 Kpacubie ramubl
Msn 98P 54°31'10 177°12'3 5274 Lo Lo 1.7 0,6 » »
Msn 90G 63°04"10 178°29's 3583 25335 x 1 95 Kpemuuctblii Ha
Msn 91G 64°11"10 165°56'3 2932 29 3% 98 5% 9.5 2.5 » »
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I0JIHUMAJI0Ch HECKOJbKO KOJIOHOK, MOJACUHTHIBANACL CPEAHSIH KOHLEH-
Tpanusa KOHKpeUWil Jusi KaxJoH TPyNmel CTaHUMi, a [oJdydeHHble
BeJIHUHHLl HCMOMb30BalHCh B CBOK ouepellb IS OLEHKH cpelHei
KOHLEHTpalHHu Bcero paiiona. [lofoGublii MeToJ mno3BossieT H30erxaThb
ownOKH B pacuetax obumeil cpejlHed KOHIEHTpalMH AJs paiioHa,
B YCJOBHSX, KOIJla B mpejejqax orpaHH4YeHHOH TNJoLlaJM, XapaKTepH-
ayloleicst WM HeoOblMaiHO BBICOKHMH, MJIH OYEHb HH3KHMH KOHIEH-
TpalMAMH KOHKpelui, uMmeercs OOJbIIOe KOJIHYECTBO ToueK oTGopa.

Pycckie okeanorpadbl onpeiensiii KOHUEHTPALNK KOHKpPEelHid Ha
JHe OKeaHa, NOJHHMMAas MX Ha NOBepXHOCTh ¢ muouain 0,25 m* npu
MOMOIIM JHouepnartens rpeiideproro THna. Ha noBepxHOCTH 3TH KOH-
KpelHH! B3BEIIHBAMHCh. JTOT MeTOJ JAOCTATOUHO TOUYEH, MPH YCJIOBHH,
yTo 1npobooTOOpPHOE YCTPOHCTBO MNOJHOCTBI) H3BJEKAalI0 Bce KOHKpe-
ILMM HA OXBATLIBAEMOH IUIOLIAAH OKeaHCKoro JHa H 6e3 norepb AoCTaB-
JSII0 UX Ha NoBepXHocThb. B Tabn. 24 faeTcs CNHCOK HEKOTOPBIX CTaH-
ILHIT COBETCKOTO 3KCHEAHIIHOHHOTO cyana «BHTA3bY, MO0 KOTOPbIM H3Me-
PeHHs BeJHUHHBI TMOBEPXHOCTHOH KOHIEHTPalUHH OBbIH BHIMOJHEHbI
3THM METOJOM. _

B TuxoMm okeane mexxay 50° c. wr. u 60° 0. 1. MapraHueBble KOH-
Kpeluy, BeposiTHO, MOTryT ObITb BCTpPEeueHLl HAa BceH OTPOMHON mjolia-
JH, 33 UCKJIIOUEHHEM, OUeBHIHO, KOHTHHEHTANBHOIO menbda u rayGoko-
BoAHbIX Bhnaaud. Kak numier Araccun (Agassiz, 1906), maprauieBble
KOHKpeluy IOAHUMANHCh TOYTH Ha KaKA0oH CTAaHIMWM, TAe NPOBOAH-
Joch JlparupoBaHHe, BO BpeMs TepeceyeHds 10ro-BOCTOYHOH uacTH
Tuxoro okeaHa 1o ueThlpeM pa3HeCEHHBIM Ha 3HAYHTEJIbHHIE PaccTOs-
uusi TpasepcaM. Menapa u Illunex (Menard, Shipek, 1958) coobmator
00 OrpOMHBIX KOJIMYECTBAX KOHKpeUWH, HaOMIOAaBUIMXCA HMH B IL€H-
TpaabHBLIX 00JacTAX I0KHOH KOTIOBHHB THxoro okeana. B pabote
3enkesuua 1 CkopusikoBoil (1961) npuBoAuTCA KapTta pacnpefeneHus
MapraHieBblX KOHKpelui A5 Beeil 1eHTpanbHoil yactd Tuxoro okeaHa.

[IpuBenenusie B Tabn. 22—24 nudposble JaHHbe T03BOJASIOT BhIe-
JUTe Ha KapTe Tuxoro oxeaHa TPH OCHOBHBIX paioHa pacnpejeneHus
MaprasieBbIX KOHKpeluil Ha Ane Tuxoro okeana (cMm. puc. 61). Otuer-
JINBO BHIHO YBeJHYEHHE KOHIEHTpALHH KOHKpeluwui 1o mepe npuGiu-
JKeHnus K LeHTpaabHoii yactH Tuxoro oxeana.

[lnomans BocTouHo# uacTH THXOro okeaHa COCTaBJseT OKOJIO
45 MJIH. KM®, pa3Max KOHLEHTpaiuii KoHkpemnit rno 40 onperesneHnsM
3akaioueH B mpefenax 0,05—2,3 2/cm®, npu cpeiHeM 3HAYEHHH
0,78 2/cu® s 1neHTpaibHOH uacTH BLIMONHEHO O] ompefenenue
KOHIEHTpalMii, KoTopblie Meusiores or 0,2 mo 3,8 e/cm?, cocrasisis
B cpendeM 1,45 e/cu®. JlecsaTh u3MepeHHil KOHIEHTpAIHii, BbINOJHEH-
HBIX VIS 3anajfiHoro paiioHa, koseGmotes B npefenax 0,4—I1,5 2/cu?,
B cpeaneM 0,86 2/cu®. Takue pernoHanabHbIE BAPHAIMH KOHIEHTpaLHI,
N0 Bceil BEPOSITHOCTH, ONpeeNsloTcs CKOPOCTSAMH CeAMMEHTAaIluu ac-

13—572



Ta6nuua 24

KoHuenrpauun mMapranuesbix KOHKPeUMii B NOBEPXHOCTHOM CJoe ocaakoB THXOro OKeaHa
Nno AHO4YepnaTeJbHbIM npobam
(no Ckopusikooii H 3enkesuuy, 1961)

MecToHaXOKACHHE

Ilnouans, sans-

Kouuentpauus

Konuenrpanns

Cranu ua Tas KOHKpeuy- mnﬁlﬂﬁ%ﬁﬁi =3 T';:)o?g#;fcﬁ:;’t\:‘

HMPOSS pmo | rayOwaa, a  T e
Bur, 4243 24°56 139°513 4368 4,1 0,05 —
Bur. 4245 25°00° 137°19'a 4645 20,1 0,18 —
Bur. 4273 19°59’ 118%57’3 3820 6,2 0,11 0,60
Bur. 4285 19°57" 126°06'3 4576 25,0 0,23 0,36
Bur. 4289 2000’ 130 01" 5005 6,7 0,11 -
Bur. 4343 24700 179°58's 5815 222 0,40 —
Bur. 4347 24°00 137°36' 5318 50,0 0,60 | —
Bur. 4351 23°57 170°58's 5817 10,0 0,17 —
Bur. 4355 24°02' 167°24'B 6052 16,0 0,60 -
Bur. 4359 24°01" 163°02's 5542 36,0 1,0 1,90
Cpeanee — — 5096 20,0 0.35

F61
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COLHHPYIOMIHX OCaJAKOB M aKTHBHOCTBIO ar€HTOB, KOTOPbIE MOJAAEDHKH-
BalOT MaprasleBble KOHKpelHuH Ha TMOBEpXHOCTH pasfena 0CaloK —
pofa. lleutpanbuwniit paiton Tuxoro okeana, BeposiTHO, SABJISIETCS
30HOH, KaK MPAaBHJIO, HU3KHX CKOPOCTEH ceJUMEeHTallHH 110 CPaBHEHUIO
CO CKOpOCTbIO pocta Koukpeuui. Takum oOGpasom, Ge3 pasyGoxuba-
olero spdexTa accOUHHPYIOUIHX OCaAKOB MapraHueBble KOHKpelHH
MOryT 00pasoBbIBATh 3a/1€MH OTHOCHTEJBLHO BBICOKHX KOHIEHTpauuii.

Ouerka 3anacos

B rtaba. 25 npuBefenbl HEKOTOPble [0Kas3aTesaH, paccYHTaHHblE Ha
OCHOBE CBeJeHHH, noMemenuelx B Tabn., 22—24. Kpome Toro, B Heii
JaHbl IJIOULaAH TPeX OCHOBHbIX pafioHoB TuXoro okeaHa, AMs KOTOPBHIX
Obl1 cleflaH MOACYET KOHIEHTPAIMIl MapraHieBblX KOHKPeIHH (cM.
puc. 61) ¢ oueHkoil 3anacoB A5 KaxIoro paiioHa M Add BCEro OKeaHa.
[Ipu mnojicuere 3amacoB KOHKpELHil B KauyecTBe HCXOJAHOH BeJTHUYMHBI
Opasach cpelHsis KOHUEHTpalHusi KOHKpewui Ha npeoOmanarniei
nmiomann paiiona. Ofnako eciH pe3yabTaThl OLEHOK Ha OCHOBAaHHH
NOABOAHBIX oTOrpauii 1 M3yUYeHHsI KOJOHOK JAOHHBIX OCAJIKOB HMECIOT
XapakTep BeJIHUMH NPHMEPHO OAHOTO [OpSAAKE, TO OIEHKH 1o JaHHBIM
JHOYepnaTesqbHBIX MPoD pazinyalTcs B cpeiHeM NpuUMepHo Ha 30%
OT OLIeHOK, CAeNaHHLIX ABYMS nepBeiMu Metofamu. CKOpHAKOBa U 3eH-
keBuu (1961) yvkasbiBa/iu, uTo NOA0OHBIE PACXOMKAEHHH B OLIEHKAX MOTYT
ObiTh OOBSICHEHBI KaK MaJoH IVIOmaibio 3axBaTa JAHOUEepaTess, Tak
H eIMHHYHOCTBIO CaMHUX AHOUEPIATEeJbHbIX MpPO6.

HackonbKo H3BeCTHO, MOKa HE CYLIECTBYeT AAHHBIX MO JeTanbHOM
pasBellke KaKoi-TO 3ajiexu KOHKpelHil, B KOTopoil ToukH oTGopa npod
OTCTOSAJIM XOTS Obl HAa MHJIO OfHA OT Apyroif. CieloBaTeNbHO, Mbl He
MOzKeM ObITh YBepeHLl B He[pephiBHOCTH 3ajekeil KOHKpPeIHH BOKpYT
JaHHOH TOUKM omnpoboBaHWUs H, TakuM o0pa3oM, He MOKEeM CTporo
cyauTh 006 uX KoHueHTpauuu. [lolaBasiiomas yacTb NOACUETOB 3aMacoB
MaprafiueBblX KOHKpeUHH B H3BECTHOH Mepe HOCHT YMO3pHTEJbHBIH
orreHoK. OAHAKO OJHOPOAHBIT XapakTep MejardyecKoi celiMeHTalnH
Ha OOLIMPHBIX TIOWAAAX MO3BOJAET AYMaTh, YTO A 3aJIE2KH KOHKpelHii
NOMB3YIOTCA CTOMb K€ LIHPOKHM pacrnpocTpaHeHHeM H YTO MX KOH-
HEHTpaIHsl M COCTAB TAKKe OTHOCHTENBHO MOCTOSAHHBL.

Kak cnenyer us rabma. 25, ofwiue 3anachl MapraiieBbiX KOHKpELHif,
JeallliX Ha TNoBepxHocTH ocalkoB TuXxoro okeana, cocTaBasiioT
1,66 - 10 m. Yro kacaeTcss OLEHOK 3amacoB OTAeNbHbIX PaiioHOB
Tuxoro okeana, TO cheiyer 3ameTHTb, 4To 3anackl LleHTpajbHoro
paiioHa, OYEBHAHO, SIBJSIIOTCS HECKOJbKO 3aHHKEHHLIMH, TOCKOJIBKY
NPH MOJCYETAX HE YUHTBHIBAJHCH MapraHileBble 06pa3oBaHus, BCTpeyaro-
mHecs B ocaflkax B BHJe KOpoK. Ecni Ob HMenHceh A0CTaTOUHEIE AaHHbIe,
KOTOpBIe TMO3BOJIMMH Obl yyecTb W 3TH KOPKH, TO 3anackl Maprauua

13*
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Ta6auuya 25

MMopcuer 3anacoB MapraHuessX KOHKPEUHWH HA MOBEPXHOCTH AHA
Tuxoro okeana

Bocrou- Lentpanb- 3apapumii  THXHI

[Mokasatenn HBbli Hblit paiion OKeaH
pafton paiion B LeaoM
Yucao dotorpapmit . . S 11 13 5 29
Konuentpauus KOHerL{HH elew?
MaxkcumManbHas R 2:5 1,6 25
MunumMassHasT SO B Lt Sasl I 90 B6 0,9 0,46 0,36
Cpenusist 0,86 1,60 0,90 0,97
Yneno groYepnartesabHbIX Npod 5 B 0 10
KonuexTpalus Koukpewuii, 2/cu®
MakcuManbHas et et | s i e et 2028 1,00 - 1,00
MunumanbHan e e e e e e .. 0,05 0,17 — 0,05
Cpenusis P 18 €4 0,56 — 0,35
Yucsno KOJMOHOK JOHHBIX OCaJIKOB 24 33 5 62
KonuenTpauus KoHKpenui, 2/cm?
MEAREMBITERAT 31 e s oaos Mo 12,3 3,8 1.2 3,8
MUBEMAIBHAR | o v < 516 5 505 oo oy, Oy 0,5 0,4 0,1
Cpemusas . . . . 5% 8 K Ry e 0 i Brg | 0,82 1,32
OGutee uncio Beex onpeaenemm 40 1 0 101
Cpemme KOHIEHTPAIHH TO BCEM MeTofaM,
2/cm® L S S D078 1,45 0.86 1,12
[Tnomans paHOHOB mu2><106 449 62,1 47,2 154,2
3anachl KOHKpeLHil, MIpA. m 350 900 406 1656

3HAYUTENBHO Bo3dpocay Obl. Hampumep, BecoBoe colepiKaHHE KOPKH
JABYOKHCH MapraHua TOJIIHHO 5 cM COCTABHT Ha eIMHHILY IUIOLLAIH
12,0 2/cu* npu BeJHUHHE YAEALHOTO Beca KOPKH 2.,4.

CornacHo pacuetram Menapaa u Illuneka (Menard, Shipek, 1958),
sanachkl MapraHueBBIX KOHKpelwuil B 1oro-aanafnoii uactiH TuxookeaH-
ckoro Dacceitna coctaBasior 10Y m, pasMemIEHHBIX Ha IJIOMalH
107 xku® T uudpbl XOPOLIO CONMOCTABUMBI C OLEHKAMH aBTOpa, IMOJ-
cudTaBLIero, 4yro Ans Beero Tuxoro okeana (17 - 107 km*) Ko/lHuecTBO
MapraHueBsX KoHkpeuuit gocruraer 17 - 10" m. Co cBoeil cTOpOHEI
3enkesnu u CkopHsakopa (1961) oilenuBaloT pyaHbie 3anackl Maprasie-
BbIX KOHKpEIHiH Ha mnoBepxHocTH AHa Tuxoro oxeana B 0,9 - 10 m,
4yTO cocTaBiasieT nmpuMepHo 1/20 oT 3amacoB, NMOACUHTAHHLIX ABTOPOM.

CKopocmb HAKONAeHUA MAP2AHLesbIX KOHKpeuuil

B npezenax Tex mJjoulajeii, rae MpoBOAWIOCH MOABOAHOE ¢oTorpa-
(pupoBanue, MapraHieBble KOHKPEIHH MOKPBLIBAIOT B CpeiHeM IIPHMepHO
20% mnoBepxHocTi okeanckoro aua (Menard, Shipek, 1958; Ckopusiko-



TaGanuuwa 26
XHMHYECKHI COCTAB MAPraHueBblX KOHKPEUHid, NMOJHATHIX aKkeneguunel «Yeanenpxeps»

Coaepaanne, Beconsie?, (Ha OOLYI0 HABECKY HCXOAHOrO

oGpasia) 1) PacteopH-
Cranuna lllupora Jloarora l'nyﬁmla, Mglcﬁ.r;wl}i?l
MnOg FegO3 SiOz AlgO3CaCO; CaSO, Cag(POg)e MgCOs HsO %
3 25°45'c  20°14’3 3620 25,6 32,9 6,0 3,5 3,5 1,2 0,9 1,6 24,8 70,5
3a 25%45'c 20°14'a 3620 22,8 414 67 23 64 12 0,3 .7 183 78,4
16 20°39’c  50°33's3 4450 29.3 9286 8,8 40 2,2 L1 Caesst 4.5 I35 82,7
160a 2) 42°42'10 134°10's 4750 3256 196 190. 25 34 06 0,2 1,9 20,4 70,3
160b 42°42'10 134°10's 4750 393 17,6 21,8 48 33 0,6 Cuenn 7 1 75,6
160c 42°42"10 134°10's 4750 33,6 16,6 28,3 39 34 0,6 Cnens 3.3 108 73,7
248 37°41'c  161°52's 5300 22,6 2L7 29:1 47 33 0,9 Caenn 1,4 16,5 61,1
252a 37°62'c  160°17'3 5020 28,5 20,6 27,7 59 38 0,9 Cnenst 2.1 108 68,5
252b 37%%%c 160717 5020 25,4 18,7 21,3 61 4.1 0,6  Cnenw 2,5 20,8 64,5
252¢ 37°52'¢  160°17'3 5020 25,5 17,8 27,6 6,6 4,2 0,6 Caestbl 2.5 152 62,5
253 38°09'c 156°25'3 5720 26,2:. 221 211 6,5 3,6 0,8 0,5 B2 191 3.2
256 30°22’c  154°56'3 5400 396 196 17,8 3,7 29 0,6 Cneapt 4,5 11,3 71,6
264 14°19°c  152°37’3 5480 29,1 23,1 283 33 &0 0,6 Cuaennl 3,7 8,9 83,9
274a 7°25'10° 152°15%s 5030 51,5 9,0 13,5 1,6 4,0 0,6 1,4 5.1 . 126 82,6
274b 7°25 10 152°15'3 5030 52,4 12,9 12,6 0,9 4.3 0,8 0,9 2.2 125 82,9
274c 7°25'10 152°15'3 5030 55,9 10,5 11,3 0,6 4.2 0,6 0,4 4,3 11,4 84,5
276 13°28'10  149°30°3 4300 11,4 42,0 155 6,3 58 09 Cuaenn 1,8 16,3 77,6
28la 22021'}0 150°11"3 4360 22,2 30,3 22,6 33 3,6 03 Caenu B 60 73,2

BEJdOW OJOMO9AIrl OHY
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INNpoapoaxkenne tatbn 26

Copepxanne, Becopbie? (Ha o6ULYI0O HABECKY HCXOAHOTO

oGpasia) 1) PacTBOpH-
Craunus lllnpora  Jloarora l"nyi‘m{a, M;'i:.mli?l
MnOs FesOz SiOz AlgOs CaCOy CaSO4 Cag(POg)z MgCOz HaO %

281b 2291 150°11°3 4360 19,9 34,0 24,4 47 37 06 — 1,8 11,0 758
285a 32°36'10 137°43'3 4350 36,5 254 168 44 24 0,3 Cremn 1.2 129 76,2
285b 32°36'10 137°43'3 4350 247 13,8 27,7 11,2 4,0 0,7 1.2 1,4 9,3 69,2
285¢ 32°36'10  137°43'3 4350 16,1 23,1 247 86 6,3 0,9 Crnejbl | 19,3 60,5
285d 32°36'10 137°43'z 4350 991 17,5 260 142 24 151 2,6 1,2 13,0 63,1
285e 32°36'10 137°433 4350 9929 149 21,8 11,5 5l 0,8 0,9 0,1 234 58,5
286a 33°29'10 133°22's 4270 274 252 2,0 44 52 09 0,7 1:6 8,7 78,2
2868 33°2910 133°22'3s 4270 2298 24,1 284 49 32 05 0,7 1,0 15,5 65,6
286¢ 33°29°10 133°22'3z 4270 382 17,9 200 28 54 09 Cuaennt 3,5 11,4 75,0
289 39°41'0 131°23"3 4660 39,0 21,0 21,8 $.o 3.0 0,6 0,4 21 13,8 69,7
293 39°04'w 105°05°3 3740 376 209 1867 32 50 07 0.7 4,0 11,2 76,2
297 37°29'10  83°07'z 3250 30,8 298 147 1,0 7.0 09 Cremn 46 11,3 81,6
299a 33°31'i0 74°43'3 3950 557 - 6.8 13,1 3.0 6,1 0,6 Caeant 2,0 11,8 77,5
2998 33%81'v 74°43’3 3950 46,9 14,7 174 29 3,1 0,6 Cuens 44 10,0 77,5
299c 33°31'l0  74°43'z 3950 63,2 6,5 11,1 24 31 05 Caem 28 104 80,6
302 42°43"10  82°11'3 2650 22,3 40,9 15,0 1,2 4,6 1,3 Caeasl 3,6 11,4 82,8

1) Xumuuecknil amajiuz BaakHoro oGpasua no Murray, Renard, 1891. CaCO, = cymma CaCOy n CaO. MgCO, —

cymma MgCO; u MgO. H,O onpeneasnacs nyTem BeicylinBanus B Tedense 1 waca npn 110%

2) Amanu3sl pasanunbiX KOHKPEUHil M3 OAHON M TOil e JHoueprnaTeabHoii nposl.

861
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Ba u 3enxesuu, 1961). Tlpum ckopocTH QOpPMHPOBAHUS KOHKpeuuii,
paBuoit B cpefireM okoa0 1 ax 3a 1000 ner, exeronno B TuxoMm okeade
JoMzKHO oOpazoseiBaTteess 6 - 10® m koukpeummi. HMuwimu caosamu,
norpeboBanock oxosno 200 Tuic. JeT AadA 00pasoBaHHA TeX KOJHUECTB
MapraHueBplX KOHKpenui, KOTophie, KaK HeCKOAbKO YMO3PUTENbHO NOA-
CUMTAHO, HAXOAATCA HA M0BEPXHOCTH Neldarnyeckunx ocaikos Tuxoro
OKeaHa.

Cneyer OTMETHTb, YTO KDACHBIE IVIMHbBI SBJISIIOTCS HealHuecKHMI
OCajKaMH TaKOro THN4, HaKOIUIEHHe KOTOPHIX IMPOUCXOAUT € HAHMEHb-
IIMMH CKOPOCTAMH M KOTOpLie 0ObIYHO acCOUMMPYIOT ¢ MapraHIeBbIMH
Koukpenusimu, Ilpu cpejneil cxopocTd GoOpMHPOBAHMS KpaCHLIX INIHH
okoso 0,1 em 3a 1000 ner (Goldberg, Arrhenius, 1958) 3a mMunyBiiue
200 Thic. et ofpasosancst Z0-caHTHMETPOBBI ©/I0H 3THX OCAJKOB,
Ecan naxonsienve XpacHbIX IJIHH TPOHCXOAHNO Bo BeeM Tuxookea-
ckoMm Oacceiite ¢ Takoil CKOpPOCTBI M NMpH 3TOM HHKakHM ofpasoM He
MPOSIBJASIIMCE AreHThl, HoJIepAHBaIONMe MapraHieBble KOHKPELHH Ha
MOBEPXHOCTH OCAAKA, TO B MOJOOHBIX CNy4asix KOHKPEIMH AOJIZKHEI
Oblin Obl 0KazaThed norpedeHHbIMU. ECau ke cKOpecTh pocTa KOHKpe-
1Ml paBHa CKOPOCTH HAKOIIEHUSA ACCOUMHPYIOMUX ¢ HUMH OCaRKOB,
TO HX CPelHHil pasMep JNOJzKeH 3HAYMTENbHO NPEBbINATh ACHCTBHT/b-
Hble pa3Mephl BeTpedatolnnxes KoHKpenu#. B camom jgene, ux cpemnuii
aMamerp upH cobuioneHHH 3THX YCIOBHI AofxeH Obl1 Obl COCTaBASATH
no xpaideil mepe 40 cm, Toraa Kax B AEHCTBAUTENLHOCTH 3Td BeJHYHHA
peiko npeBelnaer 4 cm. ClefoBaTenbHo, NPH cpeileil CKOPOCTH pocTa
konkpeunit 0,1 au 3a 1000 ner BpeMs, HeoDXOAUMOE A1 TOTO, YTODH!
KOHKpels: foctHraa 4 cu B AHaMeTpe, AOAKHO ObITh PABHO MPUMEPHO
800 Thic. ner, Tonarasi, 4ro 3a 3TO BpeMd HapacTaHWe MNPOUCXOAMT
B cpeaHeM Ha TOJ0oBMHe ILI0HIIadd IoBepXHocTH KoHKpennd. Takoe
HECOOTBETCTBHE Merky pa3MepoM KOHKPeUMH W CKOpoCTAMH 00paso-
BaHMsl CONYTCTBYIOLIMX ocagxkoB elle Oosee Bo3pacraer B ciayuae
accolualuil KOHKPENHH ¢ M3BeCTKOBLIMH HJIAMH, NOCKOJNBKY H3BECT-
HO, UTO H3BEeCTKOBEIE MaLl ofpasyiotcsi B oblleM 3HAuHTeAbHO OHI-
cTpee, ueM IVIMHHBL [l03TOMY IPHHSTAT CKOPOCTh POCTa KOHKpPEeHH
(0,1 cu 3a 1000 ;mer) pnoszxHa OBITH yBeJIHUEHA 10 MeHbIIel Mepe
B 10 pas.

Ecaur ke pacnpocrpaHenne 3aflexell MapraHueBbIX KOHKpeluil
AeHCTBHTEBHO CTO/Mb K€ IMUPOKO, KaK 3TO H NPEANoNiaraercs Mo HMero-
IUMCH JaHHKIM, a4 CKOPOCTH POCTa KOHKPEIHUH He NpeBLINAoT H3MepeH-
HbIX, Mbl JCJMHBI BPEANONOKHTE JesITeNbHOCTE HEKOTOPBIX areHToB,
KOTOPLIE MONAEP:KHBANH Obl MapraHueBhle KOHKpPEUMH Ha IOBepXHO-
CTH 0CalKoB,
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XMMHUYECKHHA COCTAB MAPIAHIEBBIX KOHKPELMHA

B taba. 26 npuBoAsATCA pe3yJbTaTbl XHMHUECKHX aHaAH30B 34 Map-
raHieBblX KOHKpeIHiH, MOoJyuYeHHBIX ¢ |8 pa3guuHbIX y4acTKOB [Ha
Muposoro okeana. [IBa obpasua ObWM NOAHEATH €O AHA ATHaNTHUECKO-
ro okeana, | — u3 HMuauiickoro okeana m 15 — u3 Tuxoro oxkeana.
Onnako B Tabm. 26 yKasaHo cofiepiKaHue JHilb OCHOBHBIX 3JEMEHTOB,
HaGop KOTOPLIX He Bcerja JaeT MOJIHOe IpeACTdBIeHHE O pealbHOM
XMMHUECKOM cOCTaBe 3THX KoHKpeuuii, Hekoropwele mpHBeneHHbIe
B Tabs1. 26 aHamu3bl XapaKTepH3YIOT pPa3/jHuUHble KOHKPelIHH H3 OAHOIl
M TOH e JparoBod npoObl auOO OHM OTPaKAKT COCTAB pPas/iHUHKIX
4acTedl KOHKpeLHH, HAlpHMep OTAe/bHble KOHIEHTPHUECKHE CJIOH HJIH
aapo. Tabauna nospoasier cyauTs 00 H3MEHEHHSX XMMHUECKOro cocTaBa
B rpefleiax OTAeNbHOH 3anexku koukpeunii. Ha ocnose taba. 26 cocras-
nena Tabn. 27, noxasbiBalolas kpalHHe U cpejlHue COAep:KaHHA OCHOB-
HBIX KOMMOHEHTOB MapraHIeBbIX KOHKpelHH.

Ta6anuna 27
Cpenne W KpalHHE COJEPKAHHA OCHOBHBLIX KOMIOHEHTOB
MapraHueBbiX KOHKpeuH# okeaHnckoro jaHal)

Copepxxaune 2), Becobried,

SneMent
MaKCHMYM MHHHMYM CcpeAHee

MnO, 63,2 11,4 3LT
Fe 03 42,0 6,5 24,3
Si0, 29,1 6,0 19,2
Al,O3 14,2 0,6 3,8
CaCOj; 7,0 2,2 4,1
CaSO, 1.3 0,3 0,8
Cay(PO;). 1,4 Cnejbl 0,3
MgCO, 5,1 0.1 2.7
H,O 24,8 8,7 13,0
Hepactsopumeiit 8 HCl ocra- 38,9 16,1 26,8

TOK

1) TaGauua cocTaBjeHa Mo JaHHbIM TaGa. 26.
%) Or ofwero Beca Bo3JAyLIHO-CYXOro oGpasia.

B Ttabm. 28 npuBeieHO MaKCUMATbHOE, MUHUMAAbHOE W Ccpelnee
cojlep:KaHue B BecOBHIX Y% 27 3/eMeHTOB, onpefe/eHHEIX B MapraHie-
BbIX KOHKpeIHsx co AHa Tuxoro u ATIaHTHUECKOr0 OKEaHOB. AHa/lH3bl
THXOOKEaHCKHX KOHKpeLHi#l OTHocATCst K 54 mpocTpaHCcTBeHHO pa3zod-
menubiM (500—1000 xm) yuacTkaMm OKeaHa, uTO MO3BOJSET NOTYYHTb
HCTHHHYIO CTATHCTHUECKYIO KapTHHY, oTpazkaioulyio obliue 3akoHO-
MEpHOCTH H3MeHeHHsl COCTaBa KOHKpeLHil no mjomajiu aHa. B taba. 28
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HE YKa3aHo JMUIb JBa Ba)KHEHINMX 3JeMeHTa KOHKpeuuil — yIyepon
M KHCJOPOJ, TpHYeM MocsefHuil coctaBasieT npumepHo 50% obuiero
Beca MapraHueBblX KoHkpensil. B rtabm. 29 nepeumcieHel KoHIEHTpa-
ITHH HECKOJBbKHX BTOPOCTENEHHBIX KOMIIOHEHTOB 3THX KOHKpEIHii.
Bo Besikoit ucyepnbiBatonieit Teopun GopMHPOBaHHA MapraHUeBBIX
KOHKpellHil J0JKHO ObiTh OOBACHEHO NPHCYTCTBHE BCEX HMEONHXCS

Ta6aunua 28

‘Conepanue 27 3JeMeHTOR B MapraHuesbiX KOHKpeuusx THxoro
M ATJAHTHYECKOro OKeaHoB

Cofep:xanue, BecoBbie’, (Ha BO3JAYUIHO-CYXYIO OCHOBY) 1)

S Tuxuii okean (54 o6pasua) ATM’;I":;S:;EMORE“"

MAKCHMYM MHHHMYM cpeiHee MAKCHMYM MHHHMYM CcpellHee
B 0,06 0,007 0,029 0,05 0,009 0,03
Na 4,7 1,5 2,6 3,5 1.4 2,3
Mg 2,4 1,0 1.7 2,4 1.4 1,7
Al 6,9 0,8 2.9 5,8 1.4 3,1
Si 20,1 1,3 9,4 19,6 2.8 11,0
K 3,1 0,3 0,8 0,8 0,6 0,7
Ca 4,4 0,8 1,9 3,4 1,5 2,7
Se 0,003 0,001 0,001 0,003 0,002 0,002
Ti 1.7 0,11 0,67 1,3 0,3 0,8
Vv 0,11 0,021 0,054 0,11 0,02 0,07
Cr 0,007 0,001 0,001 0,003 0,001 0,002
Mn 41,1 8,2 242 21,5 12,0 16,3
Pe 26,6 2,4 14,0 25,9 9.1 17,5
Co 2,3 0,014 0,35 0,68 0,06 0,31
Ni 2,0 0,16 0,99 0,54 0,31 0,42
Cu 1,6 0,028 0,53 0,41 0,05 0,20
Zn 0,08 0,04 0,047 — — —
Ga 0,003 0,0002 0,001 — — —
Sr 0,16 0,024 0,081 0,14 0,04 0,09
Y 0,045 0,016 0,033 0,024 0,008 0,018
Zr 0,12 0,009 0,063 0,064 0,044 0,054
Mo 0,15 0,01 0,052 0,056 0,013 0,035
Ag 0,0006 — 0,0003%2) — — —
Ba 0,64 0,08 0,18 0,36 0,10 0,17
La 0,024 0,009 0,016 — — —
Yb 0,0066 0,0013 0,003l 0,007 0,002 0,004
Pb 0,36 0,02 0,09 0,14 0,08 0,10
IMorepu npn npokaau- 39,0 15,5 25,8 30,0 17,5 23,8

BaHHH ?)

1) PentrenocnekTpasibiele OnpejeeHns.

%) Cpennee M3 5 o6pasuoB, B KOTOPEIX ONpeleJsiioch cofepxanue Ag.

%) Ilpokanusanue Besoch npu Temneparype 1100° F B Teuenne 1 uaca. Beau-
YHHA MOTEPH BhIpameHa B % oOlIETO Beca BO3JYLIHO-CYXOro ofpasia.



Ta6awnwua 29

CojlepKanne HEKOTOPLIX MAJbLIX 9JEMEHTOB B MaPraHueBbX KOHKPEUHSX, B BeCOBhIX )

Cojepxanne B KOHKDEILHH

Copaepxanne

" Uneno B Mopckoii  Kosbduiment
Baement AHAJIH30B MaKCHMYM, MHHEMYM, cpeanee, Boje 1), EDRIEHTDAS Herounni
1310-4 13¢10=4 1X10-4 1 10-7 1 2)

Be 7 5 2 3 0,03 10°
Ge 2 6 5 6 0,06 10% Riley, Sinhaseni, 1958
Nb 8 150 30 85 — ==
Cd 2 11 6 9 0,1 108 Riley, Sinhaseni, 1958
Sn 3 320 240 267 3 105 Riley, Sinhaseni, 1958
Ce 8 300 30 134 0,44 3100
Ni i 300 150 280 — =
w 2 95 47 66 0,1 7100 Riley, Sinhaseni, 1958
Hg 1 2 2 2 0,03 100 Rilev, Sinhaseni, 1958
TL Y T 300 150 170 0,01 2.107
T4 3 110 80 93 0,01 Riley, Sinhaseni, 1958
Bi 12 45 22 30 0,2 107
Ra — 80-10-% 1-10-% — — — Riley, Sinhaseni, 1958
Th - 143 24 50 0,05 109 Riley, Sinhaseni, 1958
U 5 5,0 3,6 4,2 3 10% Tatsumoto, Goldberg,

1959

a0a

9 vaAvIrd
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sneMeHToB. MokHO monararth, 4To Ha (QOPMHPOBAHHE CAMHX MapraHIie-
BHIX KOHKpeIHil 1 cnemupuky HX BelLeCTBEHHOTO COCTABA BJAHAET [0
Kpaitheii Mepe 15 pasnHUHBIX XMMHYECKHX H (u3H4YecKHX (aKTOpoB.
Ecian ke 1pu 3ToM yuuThIBaTh OHOJOrIUECKHE BO3JAEHCTBIS, TO HHCJO
¢akTopoB 3ameTHo Bo3pacrter. Hanbonee BaHble H3 HUX CJICAVIOUHE:
sHauenust pH u Eh oGcranoBKH OKeaHCKOro JHa, XHMHUecKue W ¢Qu3sn-
yecKHe CBOMCTBA KOJJIOMAOB, KOHLEHTpALMs KOMJIOHIOB B MOPCKOI
BOJle, KOHIIEHTPAIlHsl pAcCesTHHBIX 3JEMEeHTOB B MOPCKOIl Boje, couep-
JKaHHe TepPHIeHHOI B3BeCH, pa3Mep HOHOB, NMPHPOJA 3apsiioB MOTJIO-
ULAIINX 30/€efl 1 MONIOUIaeMblX HOHOB, MJIOTHOCTH 3apsioB, BOAHLIC
TEUCHHs, TeMIepatypa M THAPOCTATHYECKOe [aBJeHHe, BpeMeHHble
H TPOCTPAHCTBEHHDLIE COOTHOIIEHHST HCTOUHHKOB 3/IEMEHTOB 1 oOpa3sylo-
IIXCS KOHKPeIHii, OMo/oruuecKie siBJeHHs, CKOPOCTH (GOPMHPOBAHMUS
aCCOLMHPYIOIIHX O0CaJKOB.

B ra6n. 30 npusBoastces cojdepxxanns 16 371eMEHTOB B KOHKpPELUsIX,
noAHATHIX ¢ 166 craviuil Tuxoro okeana; B 37ofl e tabiuie yKazaHbl
MeCcTOHaxOKJeHne, raybHHa, XapakTep acCONHHPYIOUHX OCAAKOB, THII
npoOOOTOOPHOTrO  VCTPONCTBA, pasMep KOHKpellMH, VAeJbHBIH Bec
1 onHucaHue Toil YacTH KOHKPeLHH, M3 KOoTopod Obll crenan XHMH-
yecknil ananu3. lannple, nomemienubie B TaGa. 30, pacnonoxeHn B
nopsjike reorpauueckoro MecTonoloxenns toyek otbopa oOpasuos,
HauMHas C caMoro ceBepo-3amafHoro yria Tuxoro okeaHa M Janee Ha
BOCTOK napajsenbho mHpote 10°. BaxHo yxkasate, UTO aHalu3bl, roMe-
wenHsle B 1ada. 30, xapaxkTepH3yloT JHOO BCHO KOHKDPEIHMIO B IEJ0OM,
anbo ee uacTh, BKJAKWOUas B 0DOUX Caydasx sjpa.

Jlns Toro utoOn! no6HThCs GOJbLIEro euHooOpa3us anaan3oB KOH-
Kpeuuii, colep:kaHus Maprasia, enes3a, kKoGaabTa, HUKead, MeIH
M CBHHLA IepecuuTbiBa/liich Ha GecTeppurennyioo ocHoBy. B rtex cayua-
AX, KOrja KOJHYecTBa KpemHe3eMa, TJIHHO3e€Ma, BOAb M KapOoHara
Kaqblus npeBbliuasy 5%, 3TH KOMIOHEHTHl OTHOCHIHCH K 0G/J10MOYHBIM
MmuHepanaM. TakuMm oOpa3oM, MOMHMO HCXOAHBIX uudp, Ttada. 30
COJIepKHUT Pe3y/bTaThl IpHBeAeHHbIX aHanu3oB, a B Taba. 31 nomeneHbl
cTaTHCTHYeCKH 0OpaboTanHble JaHHbIE, BbIUHCIEHHbBIE M0 MPUBEACHHBIM
aHann3am.

Memod axaiusa

bBoabmuneTeo npuBoauMbiXx B Taba. 30 aHann3oB MaprauieBbix
KOHKpeunii BuimofaHeno aBTopoM. Mcknmouenusi orMeuennt ocoBoil
CCBUIKOHI Ha HMCTOYHHK, OTKYAa 3TH aHaJu3bl ObLIM 3aMMCTBOBAHBL
Asrop n Jlxkx. M. T'opion (COTpYAHUK (haKyabTeTa TeXHOJOIHH MUHED a/Th-
Horo cuipbst KanudopHHACKOrO yHHBepcHTeTa) aHalu3HpoBaIH Map-
raHileBble KOHKpPeHH MeToAoM pa3paboTaHHOrO MMM peHTreHo-guyope-
CIIEHTHOrO aHa/IH3a,
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XHMHYECKHI COCTAB MapraHueBbiX
CTaHUHSA But, 3150 J 11-8
,[tlucl){.rﬁ%?a 44°28° (3 4%229’ ¢ 1‘34161;211’0(:{-1
. [?(;;1;_’ B 172°33" 8 175°42% 3
Acconunpyonlne ocairn 2) Byuk. r;;up. K4p-.313:1 K?)Uafau
sy e T i
¥ AeabHslil Bec ; ‘ :13 I:M g
AnanusupyeMasl 4acTh KOHKPerui HapyxHhbie Konkpenna Hﬂp;}h’l{hﬂ“{
1 cem B Ile/10M cuaoit
Xunuuecruil cocmas, secosme %
é.léog, 1,04 6,6 8,21
pl 3 6,09 1) 39,6 30,87
— ) (%
K 1,97 0
: — 1,01
%l (l}gg 0,91 1,87
o 0,28 0,40
Ign 33,9 7.8 12,0
C(? 7.8 12,4 10,7
i 0,41 0,48 0,13
Cl 0,42 0,20 0,22
Zg - 0,21 —
. - 0,056 -
= o 0,11 —
. — 0,000 -
pg 0,92 0,30 —
H,0 ¥) 15,50 0o 9
IMoTepn npu npokaausanuu 7) it Lk 15;9-2
Herounnk Ckopusixosa CKopHAKOBa
1 ap., 1962 H 1p., 1962
ITpusedennoil anaius
J\Ff‘l: 43,7 18,2 26,7
iy 10,1 29,0 23,8
. 0,53 1,12 0,29
0,54 0,47 0,49

o
F
f=
[

) HccaenoBaine BO3AYUIHO-CYXOTO 00pa3sla  BBIIOAHEHO METOIOM peHTreHo-
c[JﬂyopecueHTHq-cnempaﬂbnoro ananusa. Lluppsl, 3anvMcTBOBaHnble H3 paboT APYTHX
HCCJIeI0BATeIeH, MOy YeHbl CIeAYIOWUMH MeToaMi: Buranc u Apeuc (Willis, Ahrens
1962), ToanGepr u Menapn (Goldberg, Menard, 1960, mmun. coo6ur.) — IMHCCHOH -
HBIM criekTporpabuueckum; Meppeit w Penapa (Murray, Renard, 1891) — moxpbiu
xumpyecknd; Paitau w Cunxacenn (Riley, Sinhaseni, 1958) — pasanunnivu \1(31'0,15-
;1}1:{mnqpen.\{ymecr£:§w0 cnexrporpapuueckum; CkopuskoBa H ap. (1962) — I\:!C)Kphl‘w

MHYECKHM M (DOTOKOJOpHMET, :
l]yTeé\[ S e puMeTpHueckuM. Cozepikanne dochopa onpelensnocs
i Lﬁ}cgrounnpymmue ocaaku: Kp. rn. — xpacuasi rauna; MsB. mr— u3Bectko-

a1, lep. oc.— reppurexHele ocaakn; ByJK. mop.— BYJIKaHHYECKHE TOPOJILL;

%

ED Ry
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TacGauma 30

koHKpenni Tuxoro okeaual)

But. 4104 NH C-10 Cusp 8P Bur. 4191 Bur. 41918
41°08’ ¢ 40°14' ¢ 43°H68' ¢ 40°20" ¢ 40°20° ¢
159°54" 3 155°06" 3 140°38" 3 135°47° 3 135°47" 3
5445 5500 4350 4560 4560
Byax. nop. Kp. ra. Kp. ta. Kp. Ta. Kp. ra.
Tpan Tpoc TpyOxu Tpyoka — Tpaa
—4 61 x 61 x 32 1,2 3 3—10
= 218 — 2,41
Hapy s HBI Hapy munie TIpouss. IIponas. HapyKHblil
caoll ! 2 cMm 4acTb 3) 4acThb cnoit
7,63 12,0 Tl 8,1 4,97
31,09 29,9 25,2 28,5 22,05
0,14 — — 0,18
— 1,7l 0,54 0,73 -
},93 1,00 1,73 1,43 1,86
0,44 0,63 0,55 0,49 0,62
13,2 11,9 17,7 16,5 15,2
3,9 6,9 9,4 9,6 12,5
0,31 0,23 0,23 0,22 0,35
0,43 0,45 0,72 0,58 0,37
—_ 0,47 0,42 0,36 —
0,057 0,091 0,076 —
= 0,077 0,091 0,070 —
= 0,038 0,036 0,026 —
T 0,57 0,43 0,36 —
e 0,20 0,13 0,13 —
= 19,3 18,5 19,2 —
20,14 .- - — 20,14
CropHAKOBa CKopHsIKOBa
u ap., 1962 uap., 1962
32,4 30,7 36,0 37,3 31,0
21,9 17,8 19,1 215 25,6
0,76 0,59 0,47 0,50 0,72
) 1,16 1,46 1,31 0,76
— 1,21 0,85 0,82 s
— 0,52 0,26 0,29 —

Kop. o06a.— xopainosuie ofaomkn; Paia. wi— paxuoasipuessiit wi;  Kop. m—
KODaJJOBHH necok; ', uia— rIOGHTrepHHOBBIH |, 3ed. Wi— 3eJeHblil 1, Kpem.
Ha — KpeMmuucTHi W1y Bas. nop.— 6a3aibTOBEIE MOPOLL.

4) ITponspo/bHas YacTb.
1) [Tpu nepecuete anaaKH3a Ha GecTePPHIEHHYIO OCHOBY Si0s, Al,O4, H,O 1 CaCO3,

ecH MX CcofepiKanHe B cymMe rpesbimaer 5%, OTHOCAT K OGMOMOMHLIM MHHEPAIAM.

5) Ilpouepk O3HAYaeT, YTO KOMMOHEHT He Ornpefesiicd.

6) Hy,O onpeaeassioch MyTeM MPOrpeBaHHs BO3AYLIIHO-CYXHX HABECOK ofpasla
npu Temmepatype 200° C B Tevenmwe 2 uacos. Meppeii Penapn (Murray, Renard,
1891) Bean ONLIT B TeuenHe HecKoMbkHX uacoB mpu 110° C.

7) Onpejeasnch TyTeM NpOrpesa BO3AYIIHO-CYXHX HABECOK 0GpasuoB KOHKpe-
uuit npr 1100° F B Tedenne 1 uaca.
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Tac6a 30 (npojiodKeHnE)

206 IJIABA 6
fisnare R TARE e
i _&.(}70 3 l2?°$9‘ 3 138°41' B
Accoyuupyomie ocagkn D~ 1>a}3.hﬁn(1> T g
e i aos Apa' g
¥ Renpnpit pec ' - o v .8
AHanusppyemas 4acTh KOHKpPCUHH ITpouss. l‘]p;_usn. ﬂ%&ige.
YacTe yacTb qacTh
Xumuseckudl cocmas, 8ecosble
Al,Og 6,8 4,7 0,6
Si0, 27,2 15,2 0,5
P = g =
K —_ - 0,6
CF:l 1,09 1,21 28,8
Ti 0,18 0,21 0,002
Mn 18,8 23,5 12.6
Fe 8.4 8,8 0,77
Cc‘) 0,07 0,43 0,006
Ni 0,56 0,61 0,042
Cu 037 0,04 0,007
Zn 0,13 0,09 0.007
Sr 0,08 0,08 0,35
Mo 0,03 0,028 0,007
Ba 0,23 0,48 0,59
Pb 0,09 0,11 0,015
H0O 11,8 13,3 6.6
[Morepu npu mpoxaauBanne — — —
Herounnk
Hpusedennsiit anarus
Mn 42,5 35,2 49,8
Fe 19,0 13,2 3,0
Co 0,16 0,65 0,023
Ni 1,27 0,91 0,16
Cu 0,86 0,06 0,028
Pb 0.29 0,13 0,059

Japan B Jyn 11-21 JEDS 5 Chal. 248 Bur. 4084
24°23" ¢ 36°29° ¢ 38°00" ¢ 37°41' ¢ 35°00' ¢
139°05" B 146°43' B 146°00" B 177°04" 3 17295%"a
260 5720 3500 5310 5971
Tep. oc. Kp. ra. — Kp. ra. Kp. ra.
Jpara TpybGKa Tpax Tpan Kosw
= Lo B | 3 ¢m KopKa 7 3—4
l'lp;;lan. }(om{;eu,ns{ Ilpon3s. KoukperHs Hap;:»uﬂme
yacrb B LeJaoMm yacThb B e OM ,5 cM

297 11,9 117 7.4 6,85

0,86 56,5 7,0 24,1 27,72
—_ - 2 0,14 0,15

0,5 = — 1,22 S

4,0 1,31 2.12 1,24 1.6b

0,05 0,18 0,50 0,34 0,41

37,0 1,9 19,8 16,5 13,1

0,6 11,8 13,9 10,3 10,8

0,092 0,001 0,29 0,090 0,22

0,051 0,12 0,38 0,28 0,29

0,010 0,07 0,10 0,43 —

0,03 0,041 0,057 0,38 —
0,16 0,057 0,13 0,10 —
0,022 0,000 0,048 0,027 —
1.5 0,05 0,72 0,36 e
0,05 0,08 0,15 0,094 —-
— 5,3 21,7 17,0 —

16 — = — 20,77

Goldberg, Riley, Sin- CropHsAKOBa
Menard, 1960 haseni, 1958  u ap., 1962
(yiuan. cooGuL.)

46,3 7.2 28,2 32,0 29,3
0.75 45,0 19,7 20,0 24,2
0,11 0,004 0,41 0,18 0,49
0,063 0,46 0,54 0,54 0,65
0,012 0,27 0,11 0,85 —_
0,062 0,15 0,08 0,18 -



JIHO I'/TY BOKOro MOP4

Ta6a 30 (npoioaxkeHnue)

208 I'JIABA 6
Crannus Bur. 40908 Chal. 252 Chal. 2
IllnpoTa 35%02" ¢ 379520 ¢ 38°09
JoJarora 166°28" 3 160°17" 3 156°25’ a
LayOuna, s 5907 5020 5720
AccouHupyoune ocagKkH Kp. ra. Kp. ra Kp., ra
TIpoGoorGopHuk Kosmm Tpan Jpara
JluaMeTp KOHKpeuuu, cM 3—12 6x6x8 6 x 20 x 31
Y leneHbilt Bec — — —
Ananuzupyeman yacTh KOHKPELHH HapyxHble Kounkpeuns _—
0,8 cm B ILeJIOM
Xumuneckud cocmas, eecosvie %
Al,O; 5,97 4,26 6,4
Si0, 22,88 18,8 23,4
p 0,18 0,116 0,09
K — 1,28 —_
Ca 1,64 0,99 2,0
Ti 0,50 0,59 —
Mn 15,9 19,9 16,6
Fe 11,2 12,4 15,5
Co 0,36 0,13 —
Ni 0,61 0,40 —_
Cu — 0,26 v
Zn — 0,31 —
Sr — 0,057 —
Mo — 0,037 —
Ba — 0,34 —
Pb — 0,15 —_
H.0 iy 17,9 12,1
ITotepn mpH npoKaTHBaHHH 22,80 - -
Heroynuk CkopuaroBa  Riley, Sinha- Murray, Renard,
H ap., 1962 seni, 1958 1891
Hpusgedennoil anaius )
Mn 32,8 33,7 27,2
Fe 3.9 21,1 25,3
Co 0,74 0,22 —
Ni 1.926 0,68 ——
Cu — 0,44 —
Pb =l 0,25 —

14—572

‘_'-____7
Chal. 256 UPWD 2 UPWD 1 But, 4199 SOB 22
30°22" ¢ 34°08" ¢ 34°04" ¢ 35°07 ¢ 31°21" ¢
154°56" 3 145°57" 3 145°56" 3 137°53’ 3 119°03" 3
5400 5300 5390 5035 915
.0 o) 8 Kp. ra. Kp. ra. Kp. ra. Tep. oc
Jpara Jlpara Jlpara — Jpara
A4 X3 1—5 2—T ”32? 130]:;1%;1
Hp;ms. np(_);lSB. ITpou3as. H-;.)énan. I]])Emsa.
YyacThb YAaCTh 4acThb yacThb qacTh
6.7 7,0 6,7 9,3 11,3
31,2 24,2 24,2 28,6 26,6
AN 2k R 1,16 1,14
B17 1,24 1,14 1,14 0,71
0,39 0,48 0,39 0,65 0,34
13,9 150 15,7 10,4 11,7
10,4 11,6 11,8 13,0 10.3
0,31 0,34 0,34 0,29 0,19
0,68 0,59 0,67 0,33 0,24
0,43 0,34 0,45 0,29 0,06
0,06 0,048 0,060 0,062 0.048
0,08 0,093 0,080 0,076 0,055
0,018 0,027 0,03 0,017 0,036
0,45 0,58 0,50 0,49 0,47
0,16 0,16 0,17 0,19 0,091
10,2 14,8 16,0 14,6 9,9
26€,8 27,8 29,6 21.9 22,4
20,0 21,5 992 27:4 19,7
0,60 0,63 0,64 0,61 0,36
1,31 1,10 1,26 0,70 0,46
0,83 0,63 0,85 0,61 0,12
0,12 0,09 0,11 0,40 0,17



JTHO I'JIVGOKOrO MOPSE

21r

Ta6a. 30 (npoxonakeHne)

210 TJIABA 6
s
Jlo.gro'm 118°13’ s 118°03" 3 LLysa8ra
gﬂzs&:ﬁf)yﬁmne ocajiku Te]ps.BSC. Te[;?‘lgc Tg.l lg
L Agers O
Xﬁ:ﬂtg:ﬁ r}3}&:(;1 2,26 , 35 %ﬁ%ﬁa
pyemas 4acTh KOHKDEIHH Ilpousn. Ilpouan, Tpouas.
4acTh 4acTh 4acTh
Xumuueckuti cocmas, secosvie %
Al O, 4,3 5,1 7.4
SiO, 21,0 21,0 26,8
P - — =
K 0,34 0,42 0,92
Ca 1,62 1,65 0,94
Ti 0,40 0,63 0,25
Mn 14,5 13,7 13,4
Fe 16,1 14,5 11,4
Co 0,14 0,563 0,083
Ni 0,19 0,23 0,34
Cu 0,052 0,052 0,061
Zn 0,048 0,040 0,067
Sr 0,15 0,15 0,074
Mo 0,060 0,048 0,036
Ba 0,48 0,61 0,41
Pb 0,14 0.21 0,075
H,O 23,7 20,6 15,4
[Notepu npu npokaaHBaHHH — — —
Herounnk
Ipusederinniii anaiuz
Mn 28,4 25,7 26,6
Fe 31,6 7.2 22,6
Co 0,27 1,00 0,17
Ni 0,37 0,43 0,67
Cu 0,10 0,098 0,12
Pb 0,27 0,39 0,156

S50B 10 But. 4370 Bur. 4370 Bur. 4362 But. 4359
30°12" ¢ 26°12/ ¢ 26%L8¢ 24°04' ¢ 24°0L ¢
117°38"a 153°44" B 153°44’ B 160°46" B 163°02' B
1300 6120 6120 3951 5542
Tep. oc. Kp. a1, Kp. ra Hap. nn Kp. ra.
Jlpara Tpan Tpan Kosm Kosm.
Kopxka 153 1—5 1—6 1-9
ﬂp;ma. Hapy:zmbm KOHRpeHa — Siapo
4acTh coit B LeaoM KOHKPelnH
6,6 5,88 72 3,65 7,42
23,3 15,34 17,6 13,10 20,30
= 0,22 =% = S
0,55 S 0,5 0,84 0,96
1,48 1,67 1,5 2,80 2,36
0,53 0,70 0,6 0,67 0,73
10,7 16,1 12,2 22,5 17,2
14,7 14,6 14,0 11,3 11,2
0,40 0,36 0,14 0,47 0,32
0,18 0,41 0,41 0,49 0,54
0,035 —- 0,27 — o
0,036 — — — —
0,13 — 0,06 — —
0,041 —_ 0,03 —_ s
0,46 — 0,10 — —
0,24 — 0,06 — —
19,0 — == 20,59 18,57
— 26,99 23,0 — —_
CKopHAKOBA Goldberg, CropHfKOBa CKOpHAKOBA
u ap., 1962 Menard, 1960  u ap., 1962 u ap., 1962
(e, cooduL.)
21,0 31,1 21,0 42,7 31,4
28,8 28,2 24,0 21,4 20,5
0,78 0,70 0,24 0,89 0,58
0,35 0,79 0,70 0,93 0,99
0,069 — 0,46 — =
0,47 — 0,10 — =

14%



JIHO IIIYBOKOIO MOPS

213

Ta6na 30 (npoionxeHHe)

212 [JIABA 6
Cranunst Bur. 4351 Bur. 4331 Naga 16
IIupota 23957 ¢ 20°03" ¢ 22900’ ¢
Joarora 170°58’ B 171738 = 150°00" 3
[ny6una, m 5817 3477 5240
Accouuupylomte ocagkn Kp. ra. Has. oc. Kp. ra.
TlpoGooTGOpHHEK Kopiu Kosm Tpybra
JlnaMeTp KOHKDPZUHH, cM 1—5 1—3 Lo LI 3 il
Y peapHbii Bec — = 2,50
Anannzupyemasn 4acTb KOHKPCUHH Hapyxublit Hapywupiil I1pouss.

i caoft cno# 4acTh
Xumuueckuii cocmas, secoevie %
Al,O; 4,98 2,84 6,5
Si0, 12,97 14,20 13,9
P 0,17 — —
K — 0,55 0,54
Ca 1,76 2,33 1,50
Ti 0,60 I EL 2,52
Mn 20,2 26,8 15,5
Fe 11,9 17,% 14,2
Co 0,46 0,46 0,37
Ni 0,53 0,27 0,46
Cu — — 0,33
Zn — — 0,067
Sr — — 0,11
Mo — — 0,034
Ba = . 0,71
Pb s == 0,13
H,0 — 21,57 21,3
IMorepu NpH NpokaJdHBaHHH 27,00 — —
HcTouHuk CKOpHSKOBa CropusakoBa

I u ap., 1962 H ap., 1962
I pusederHoil anaius
Mn 36,7 43,6 26,6
Fe 21,6 28,8 24 4
Co 0,83 0,75 0,64
Ni 0,96 0,44 0,79
Cu = == 0,57

— == 0,22

Pb

Naga 15 Bur. 4239 Naga 10C Naga 8C Bur. 4289
23°34" ¢ 24°50! ¢ 231 7c 23917 e 20°00° ¢
148°00° 3 144°05’ 3 141°13" 3 138°15" 3 130°01° s
5220 5190 5540 4890 4895
Kp. ra Kp. ra. Kp. ra. Kp. ra. Kp. ra
Jlpara — TpyGKa Jlpara Jlpara
1 X3%3 — 0,5 %3 — 2l
2,569 2,32 2,54 — 2,6l
ITponae Ilponas. Ipouss. ITponas. Ilpouss
UacTh 1acTh yacth yacTh qacTh
14,9 17,4 5,6 4,7 7.3
29,6 38,7 12,6 14,0 15,6
2,24 2,60 0,53 0,62 0,92
0,63 0,69 1,66 1,85 1,51
0,68 0,45 1,40 1,61 0,65
10,9 7,0 19,1 15,9 21,8
72 4,7 12.3 14,1 87
0,20 0,14 0,46 0,52 0,33
0,49 0,44 0,45 0,35 1,10
0,43 0,45 0,32 0,20 0,91
0,060 0,038 0,043 0,064 0,093
0,060 0,055 0,12 0,11 0,089
0,035 0,017 0,046 0,028 0,046
0,35 0,16 0.88 0,79 0,60
0,12 0,16 0.16 0,17 0,11
16,7 14,0 20,2 21,9 12,9
28,1 23,4 31,0 26,8 34,0
18,6 15,7 20,0 23,8 13,6
0,53 0,47 0,75 0,88 0,51
1,26 1,47 0,73 0,59 1,72
111 1,51 0,52 0,34 1,42
0,31 0,54 0,26 0,29 0,17



214 I'JIABA 6
CraHuus MP 3 DWBD 1 Alb. 2
illupora 20°51° ¢ 91987 ¢ 28°23" ¢
ff;ﬁrﬁ;: M 127°16" 3 126:51(%3 1264";;{;3
v e e e Honcs o
JlHamMeTp KOHKpeuuH, ci 151 4% 4% 4 1—i5
ngﬁ:gﬂgyg;ilﬂ 4acTb KOHKpeuHH Hap-_v_}xnme HQDI')?’[::B KOI%K’;GTU.HH
2 em YacThb B LeJ0M
Xumuneckuii cocmas, 6ecosore o
AlO; 6,8 3,6 11,1
SiO, 17,0 40,3 31,6
P — 0,22 0,128
K 0,81 0,90 1,83
Ca 1,36 1,00 0,75
i 0,48 0,58 0,43
Mn 21,2 9,7 10,4
Fe 9,2 11,5 10,6
Co 0,36 0,30 0,19
Ni 110 0,13 0,67
Cu 0,76 0,19 0,44
Zn 0,095 0,043 0,050
Sr 0,084 0,066 0,062
Mo 0,049 0,028 0,032
Ba 0,55 0,42 0,42
Pb 6,15 0,12 0,13
H,0 18,9 12,5 14,3
Tlotepn npu npokamuBaHuu — = —
Vctounnk
MNpusedennbil anarus
Mn 37,0 22.3 24,2
Fe 16,1 26,4 24,6
Co 0,63 0,69 0,44
Ni 1,92 0,30 1,56
Cu 1,33 0,43 102
Pb 0,26 0,28 0,30

JIHO TJIYBOKOIr 0 MOPS 215

Ta6a. 30 (npoaodKeHHE)

DWHG 4 But., 4221 Wig 6 Bur. 4217 BMT._ 4217
24220 29°58’ ¢ 28°59’ ¢ 29957 ¢ 29°FFE
125°00’ s 125°55" 3 125%41" 3 120°42’ 3 120°42' 3
4330 4325 4000 4017 4098
Kp. ra. Kp. ra. Kp. ra Kp. ra Kp. ra.
Tpybka — Tpybka Tpan fpan
1% EX2 2xX1,5%X 1,5 0,3 4%2 %2 3—12
— 2,47 — 2,54 —
Konkpeuns 0,5 KOHKpelHH Koukpeuus Tlpouas Hapysuble
B ILEJI0M B 1eJIOM 4acTh 0,5 cu
3,8 15,0 6,7 79 6,50
12,2 36,0 18,6 21,6 19,63
0,34 2,41 0,90 0,83 0,90
1,3 0,74 1,11 1,34 1,91
0,5 0,32 1,20 0,49 0,45
: 18,5 8,3 14,3 16,7 15,2
9,5 7,0 13,6 13,2 14,0
0,24 0,15 0,37 0,16 0,13
1,21 0,41 0,51 0,74 0,43
0,49 0,25 0,54 0,45 —
0,03 0,067 0,081 0,069 -
0,056 0,065 0,079 0,063 —
0,039 0,011 0,036 0,042 -
0,18 0,24 0,57 0,59 —
0,051 0,16 0,18 0,12 0,10
— 15,3 20,8 18,9 18,44
28,5 = s L e
Goldberg, CropHsKOBa
Menard, 1960 u ap., 1962
(s1iup. coobur.)
30,1 24,6 26,5 32,4 27,4
15,4 20,8 25,2 21,4 2.0
0,38 0,44 0,69 0,29 0,23
1,97 1,22 0,95 1,44 0,77
0,80 0,74 0,63 0,87 —
0,08 0,48 0,33 0,23 -



JIHO I'NTYBOKOI' O MOP#

217

Ta6a 30 (npojonKeHHe)

216 I'JIABA 6
Tiapora o Sitsee0  Desoe
F o aian & o050 N H 508
S Tpy6Ka T N, iy

i:;a:;gﬁxg;(:peuuu, cM 0,5 ><_2 X2 5:6 5 § %f 3
Ananu3nupyevasi 4acTb KOHKpeLHH Koukpeuus Hapy KHble 1‘[;;0;(313.

B LEJ0OM 1 em yacTh
Xumuueckuil cocmae, eecosvie %
AlOq 4,5 4,97 7,3
Si0, 13,3 11,63 17,1
P _— S =
K Q7 0,99 0,95
Ca 1,0 1,83 1,28
Ti | 0,6 - 0,16
Mn 21,2 32,8 28,8
Fe 9,3 1,2 4,85
Co 0,27 0,00 0,026
Ni 1,25 0,18 0,63
Cu 0,70 — 0,42
Zn 10,04 — 0,026
Sr 0,051 —_ 0,062
Mo 0,048 — 0,065
Ba 0,20 e 0,43
Pb 0,65 — 0,022
H,0 — 16,32 17,3
ITorepu npu npokanHBaHHH 22,0 =: =
Hertounux Goldberg, CKkopHsIKoBa
Menard, 1960 uoap., 1962
(mHyHOE coobl.)

Ipusedennwiti araius
Mn 32,0 48,0 49,5
Fe 14,1 1,7 8,3
Co 0,41 0,00 0,045
Ni 1,89 0,26 1,08
Cu 1,06 — .72
Pb 0,098 — 0,038

VS 78 VS B11—35 UNK BH2 But. 3729 Bur. 3899
29°03 ¢ ZEo18 ¢ 13°37" ¢ 15°32% ¢ 17°007 ¢
113°33’ 3 107°48° 3 126°27' B 134°30" B 141°43" B
384—493 3000 5180 3590 4620
Tep. oc Tep. oc Kp. ra. s Kp. ra.
Jpara Tpaa TeserpadH, — Tpaa
kabeab
8X6X5 Bx2x1 90 X 90 X 120 — 1-2,5
2,45 2,48 2, 66 —_ —
Ilpouse Tlpouss. HapysHsle — —
4acTh HaACTh l cm
3,6 8,2 5,7 4,09 8,04
8,9 29,2 14,0 13,58 26,61
—_ — 0,164 — 0,21
0,96 1;62 0,38 0,66 —
1,16 0,87 1,37 1,58 2:19
0,07 0,08 0,87 0,74 0,94
38,9 24.8 14,9 14,2 5,05
0,86 1,36 18,40 19,5 19,0
0,010 0,017 0,29 — 0,08
0,045 0,12 0,22 0,39 0,05
0,010 0,046 0,17 — -
0,023 0,043 0,048 — —
0,10 0,039 g.11 — —
0,022 0,032 0,037 - —
0,37 3,33 0,58 — - -
0,025 0,046 0,18 — —
13,0 11,0 21,4 21,66 —
— — - S 20,17
CKopH#AKOBa CKopHfAKOBa
u ap., 1962 u Ap., 1962
52,2 48,0 25,3 23,4 11,3
1,2 2,6 31,2 32,2 41,5
0,013 0,033 0,49 - 0,18
0,060 0,23 0,37 0,64 0,11
0,013 0,089 0,29 — —
0,034 0,089 0,31 — —



218 I'VIABA 6
CraHuus Bur. 3631 MP 43D MP 37A
upora 19°55” ¢ F1%87 ¢ 17°04’ ¢
Joarota 155°59’ B 164°59' B 1772153
InyGuna, m 5643 1500—2100 2010—1830
AccouMHpyiollHe ocaiKy Kp. ra. — Kop. o6..
I_"Jpoﬁoorﬁopﬂux Koemr Hpara Jlpara
,\-}HBMETD KOHKDeUHH, cM 1,5—6 5 cM KopKa 2 cm KOpKa
Y JenbHbI Bec - — 2.39
AHaJH3HpyeMas 44acTb KOHKpELuH 4 oM — Hpbusu.

KOHK DL HH YacThb
Xumuueckuil anaaus, secosse%
Al2O3 5,23 0,9 4,2
Si0, 13,31 3,6 8,8
P 0,17 — 0,138
K — 0,2 0,43
Ca 1,79 16 8,48
L, 1,06 1,1 1,00
Mn 17.2 19,5 13,0
Fe 14,4 11,5 10,7
Co 0,53 1,05 0,45
Ni 0,33 0,42 0,47
Cu — 0,11 0,19
Zn — — 0,057
Sr — 0,11 0,17
Mo — 0,039 0,049
Ba — 0,15 0,56
Pb — 0,15 0,19
H,0 == = 295
Tlotepn mpu npokanuBauuu 27,72 34,5 =
Herounuk CropHaKoBa Goldberg,

H ap., 1962  Menard, 1960
(sreum. cooGuy.)

I pusedernoii anaius
Mn 32,0 28,7 26,9
Fe 26,8 16,9 22,2
Co 0,98 1,54 0,93
Ni 0,61 0,62 0,97
Cu — 0,16 0,39
Pb — 0,22 0,39

JIHO I'JIYBOKOI'O MOP4A

219

Ta6a. 30 (nporoaxenie)

MP 25F2

Tet. 2

o

MP 33K MP 32 MP 26A3 : et, .
I AL < RS T I S &
1810—2290 3860 1372 1740 2400
s e et B Tpara
1 cm-}_(opxa }\'oﬂna 3 >§‘34;< 3 3 >‘<2.213\ 2 2X 2,—5 % 3

e o e g e

3,4 4,3 1,9 1,9 3,2
10,6 15,1 57 7,0 12,8
0,082 — 0,074 0,031 —
0,39 0,52 0,38 0,40 —
6,85 1,61 2,24 2,07 2,01
0,89 1,10 1,13 1,13 0.84
14,4 13.1 22,7 20,5 16,0
14,05 14,6 13,3 14,5 152
0,70 0,42 0,95 0,95 0,73
0,29 0,30 0,60 0,42 0,25
0,072 0; 17 0,15 0,10 0,04
0,04 0,043 0,062 0,062 0,053
0,14 0,12 0,14 0,15 0,12
0,043 0,027 0,071 0,060 0,025
0,43 0,61 0,58 0,50 0,46
0,20 0,22 0,23 0,24 0,19
19,4 25,2 23,9 28,2 20,6
26,4 24,5 33,2 32,6 25,2
25,8 27,4 19,5 23,0 27,2
1,28 0,79 1,39 1.51 1,15
0,53 0,56 0,88 0,67 0,40
0,13 0,32 0,22 0,17 0,06
0,37 0,41 0,34 0,38 0,08



990 ITIABA 6
Cranuus Tet. 27A Msn G Chal. 264
e s gy e
ggg&?{ibyfwmue 0CaAKH !\?34 lr%‘. K?)ﬁ 51'2:1. K?)fglfln
IlpoGooT6opHHK Jlpara Tpydka Tpaa
IO DR, (% o 0% 5 e
AHanusupyemas 4acTh KOHKpeUMH Kouxpenns Konkpeuus Koukpenust
B L eJIOM B LleJI0M B 1ien1oM
Xumuueckuii cocmas, eecosste’
Al,Oy 7.6 6,1 3,2
Si0, 18.9 12,0 28,2
) b - .
K — 0,64 —
Ca 1,64 1,49 1,54
Ti 0,53 0,75 —
Mn 18,5 23,3 18,4
Fe 10,0 9,2 16,2
Co 0,31 0,31 -
Ni 0,86 0,98 -
Cu 0,65 0,81 —
Zn 0,084 0,11 —
Sr 0,084 0,080 —
Mo 0,031 0,053 —
Ba 0,40 0,46 —
Pb 0,12 0,085 -
H,O 11,2 18,4 8,9
TNotepu npu npoKaauBauuy — — -
Hcrounnk Murray, Renard,
1891
Ipugedennnii anaiuz .
Mn 29,7 36,8 29,4
Fe 16,1 14,4 25,8
Co 0,50 0,49 -
Ni 1,38 1,56 —
Cu 1,06 1,28 —
Pb 0,13 0,13 —

JLTHO TI'JIYBOKOI'O MOPS

221

Ta6a 30 (npoxoaxenne)

Msn 150G Msn 153P Msn 153P Car. 78 MP 5
10°59’ ¢ 13°07" ¢ 13907 ¢ 18°18" ¢ 14°22' ¢
142°37" 3 138°56" 3 138°56° 3 137°06" 3 133°07’ a3
4978 4927 4927 45563 —
Kp. ra. Kp. ta. (B KOJOUKE TDYHTA Kp. ra. Kp. ra.
Ha ray6uHe
26 cH)

TpybKka TpyGKka JHoueprnaTenab —
1x0,8x1 15 152 ST — 1 0,5
K‘oHK;eunﬂ KOHK;EHHS{ ]_[pr;[:ia. Kom(_per.mﬂ Hapy KHble

B 1lea10M B LEJ0M 4acTh B LEeJIOM I cem

7,8 5,1 3,8 5.3 5,4

21,2 13,5 11,0 29,4 15,0

— — - 2,0 0,77
1,23 1,39 1,57 0.8 1,3€
0,36 0,31 0,48 0,8 0,09
17,0 25,0 23,6 10,0 22.9
6,4 5,1 7,9 8,9 9.2
0,31 0,33 0,34 0,20 0,45
1,23 1,50 0,98 0,46 1,05
0,96 1,31 0,86 0,40 0,78
0,087 0,12 0,10 0,04 0,11
0,075 0,063 0,08 0,07 0,079
0,029 0,038 0,047 0,015 0,037
0,33 0,36 0,59 0,095 0,51
0,10 0,09 0,10 0,11 0,12
1.5 13,5 17,4 —— 19,3
— — — 21,0 —
Goldberg,
Menard, 1960
(q1Hum. coodLL.)
29,0 36,8 34,8 19,9 38,0
11,0 s 11,6 i d 15,3
0,53 0,49 0,50 0,40 0,75
2,10 2,20 1,45 0,92 1,74
1,64 1,93 1,26 0,80 1,30
0,15 0,18 0,14 0,22 0,20



£222 I'JIABA 6
CraHuus Chub. 2 Cap. 50B Chub. 1
e LD R 114
InyGuna, u 4354 4270 4138
AccouMupyonine ocaikm Kp. ra Kp. ta. Kp. ra.
ITpoGooTdopHuK TpyGka TpyGka Tpy6ka
Sty . = k.
AHanH3upyemas yacTb KOHKpeuHH — ITpousn, Kounkpenuns
yacTb B neJaoM
Xumuaeckuli cocmae, secoavte
Al Oy 6,4 6,1 5,8
Si0, 15,9 16,1 14,7
P - i =
K 0,88 0,82 0,74
Ca 1,39 119 1,34
Ti 0,44 0,33 0,52
Mn 23,8 22,4 22,4
Fe 7,3 7,6 9.5
Co 0,27 0,39 0,40
Ni 1,22 1,15 1,16
Cu 1,05 1,25 0,87
Zn 0,14 0,11 0,10
8¢ 0,078 0,074 0,090
Mo 0,049 0,052 0,052
Ba 0,52 0,42 0,70
Ph 0,082 0,11 0,14
H.0 17,9 18,3 19.7
Herounnk
Tpusedennbtii una1U3
Mn 39,8 37,7 37,5
Fe 12,2 12,8 15,9
Co 0,45 0,66 0,67
Ni 2,04 1,94 1,94
Cu 156 2,10 1,46
Ph 0,14 0,19 0,23

JIHO I'JIYBOKOIO MOPSI
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Tat6a. 30 (npoaroamenne)
UNK RR Trans. 14C Trans. 14D SW 48 Acap. 11 Acap. 10
-4 19249’ ¢ 19°46" ¢ 19°20’ c s 10°53" ¢ 112348 ¢
121°44' 3 114°44" 3 114%12% 8 113°48’ 3 105°07’ 3 103°48’ 3
4320 3438 3480 4085 3275 3500
Kp. ra. Kp. ra. Kp. ra. Kp. tn - —
Jlpara TpyOka Tpybka Tpy6ka Tpy6ka Tpy6ka
1—1,5 1. 3% 2 XD 1 — | 0,
2,8 2,43 2,70 — — —
Konkpenuns Tlpouse Tlpouss - Kouxpeuua —
B ucﬂo:y: yacTh qacTb B umeJaom
7 4,8 5,0 3,6 12,5 6,9
16,8 12,7 13,1 9,0 28,5 23,8
0,089 — — - — -
1,04 0,60 0,65 0,48 0,65 0,65
P27 1,50 1,44 1,79 2,97 12,6
0,59 0,48 0,36 0,66 0,14 0,22
21,4 21,2 22,6 23,2 3,4 1,7
9,6 12,0 10,2 115 15,5 6,3
0,36 0,22 0,23 0,21 0,03 0,013
1,09 0,93 1,09 1,01 0,036 0,045
0,76 0,61 0,71 0,66 0,078 0,076
0,086 0,083 0,11 0,086 0,019 0,057
0,092 0,10 0,084 0,11 0,17 0,12
0,046 0,047 0,041 0,061 0,006 0,018
0,57 0,46 0,61 0,56 0,70 0,71
0,12 0,098 0,053 0,12 0,090 0,082
20,3 20,5 20,4 23,2 14,0 20,0
38,3 34,2 36,8 36,2 7.6 7,8
13,1 19,4 16,1 17,9 34,5 28,9
0,65 0,36 0,57 0,33 0,067 0,06
1,95 1,50 1,77 1,58 0,08 0,21
1,36 0,99 1,15 1,03 0,17 0,35
0,22 0,16 0,086 0,19 0,20 0,38



294 I'JIABA 6
JHO [JIVBOKOI0 MOPH 295
, Tatn 30 (npoagoaxeHnye)
Cranuus Msn K Msn J Msn 139D |
1llupora 6°03" ¢ 7°47' ¢ 0°45" 10 -
Jlonrora 170°00" 3 168°00" 3 147936 s Alb. 13 Chub. 19 Chub. 39 DWBG 1478 Alb. 4622
I'nyGuna, a 5400 4994 3340 9°57" ¢ 7°41" ¢ 8°09" ¢ 1927 ¢ 6721 ¢
AccouuHpyiouise ocaaku Ko Bl Kp. ra. Has. Ha [AT°4AT" 3 (25937 .8 1125°20" 3 116°13" 3 81°44’ 3
TIpoGooT6opHHK TpyOka Tpybxa Ilpara 4930 3410 4360 4000 1061
JlnameTp KOHKpenuu, cM 1,5x 1,5 2x2,5%x2,5 1—5 Kp. ra. Panx. un Pan. ua HaB. ua Tep. oc.
Yaenbnsiit Bec 2,70 ,28 2,07 Tpan Tpybka Tpy6ka TpybOka Jlpara
AHanu3upyeMas uacTb KOHKPEUHH Tlpouss. Ipouss. Ilponuss. 10—-16 0,6 10 Ix1,5x 1,5 3x4x1,5
4acTk qacTh qacTh 2,53 - — — 2,34
IMponss. 0,5 KOHKPEWHH Ilponss. Koukpeunst ITpouszs.
3 YacTh YacThb B lenoM 4acTb
Xumuueckudi cocmas, éecosvte % —
Al;04 6,0 L 1,3
SiO, 11,3 9,4 7,6 i AT 8,7 4,2 17 4,3
P — i = 13,0 30,7 12,5 i) 15,5
K 0,54 0,41 0,35 0,052 — - — 0,253
Ca 1,46 1,73 1,98 0,79 2,05 0,72 = 0,40
Ti 0,25 1,23 1,01 1,47 0,72 1,51 1,8 1,70
Mn 29,0 20,2 18,6 0,44 0,18 0,18 0,3 0,47
Fe 5,25 13,8 17,3 29,8 9,3 28,1 18,8 15,1
Co 0,16 0,39 0,44 4.8 9,2 6,3 12,6 177
Ni 1,54 0,60 0,32 0,20 0,09 0,18 0,05 0,36
Cu 1,90 0,43 0,11 1,36 0,40 1,16 0,76 0,25
Zn 0,16 0,069 0,060 1,20 0,55 1,36 0,47 0,05
Sr 0,057 0,12 0,14 0,12 0,093 0,15 0,04 0,043
Mo 0,052 0,042 0,054 0,070 0,055 0,067 0,10 0,15
Ba 0,23 0,59 0,49 0,054 0,043 0,047 0,03 0,037
Pb 0,053 0,11 0,12 0,61 0,18 0,45 0,18 0,45
H.O 177 24,3 28,0 0,055 0,08 0,058 0,045 0,082
[ToTepu mpH NpOKaTHBAHHH — — e 16,2 16,5 19,0 - 20,1
HcTouHHK 22,0 P - - 31,0 26,0
Goldberg,
Menard, 1960
IMpusedernovui anaius (/1un. coodi. )
Mn 44,6 33,7 29.5
Fe 8.1 21,9 27,4 45,3 21,1 43,7 28,6 26,2
Co 0,25 0,62 0,70 7.3 20,9 9,8 19,2 29,4
Ni 2,37 0,95 0,51 0,30 0,22 0,28 0,076 0,60
Cu 2,92 0,68 0,17 2,07 0,91 1,80 1,16 0,42
Pb 0,082 0,17 0,19 1,83 1,25 2,12 0,72 0,083
0,084 0,18 0,09 0,068 0,14
15-572



226 I'JIABA 6
Cranuns . DWBD 2 Chub. 5 Chub. 3
HInpoTa 10°268' ¢ 13°03" ¢ 15°007 ¢
(e Bugts e i
AccouHupviouiHe ocaaki Pap. ua Kp. ra. Kp. ra.
IlpoGooT6opunk Jlpara TpyGxa TpyGra
JlHaMeTp KOHKpelHH, M 4 X3 X1 — 1
Kﬁ:i:gﬁgygican 4acTh KOHKPELHH 0,5 l?él{sl?peullll KDHK;cLum l'!po_nan.
B ueaomM HacTh
Xununeckudi cocmas, secosme o
AlyO4 6,3 7,5 53
Si0, 15,7 20,8 12,6
P 0,052 — —
K 0,86 0,98 0,69
Ca 1,46 1,18 1,42
Ti 0,41 0,38 0.74
Mn 22.7 22,2 22.2
Fe 7,6 6,3 97
Co 0,26 0,32 0,38
Ni 1,25 1,06 1,00
Cu 1,21 1,06 0,82
Zn 0,11 0,088 0,081
Sr 0,073 0,056 0.096
Mo 0,059 0,041 0,054
Ba 0,59 0,74 0,67
Ph : 0,075 0,078 0,17
H.0 19,0 17,4 20,4
TMoTtepy npH NPOKAJTHBAHHH = = ~—
HeTounuk
Hpusedenroti aHalIui
Mn 38,5 41,0 36,0
Fe 12,9 11,6 15,7
Co 0,44 0,58 0,62
Ni 2.12 1,95 1,62
Cu 2,05 1,95 1,33
Pb 0,14 0,14 0,28

JIHO TJ¥BEOKOTO MOPH 297

Tadan., 30 (npodonmeHHe)

But. 3996a Msn 148G But. 3809 Msn 128G Msn 128G
4557 ¢ 9°06" ¢ 3217 1o 13253 1 13°53" 10
$36°30' B 145°18" 3 |l et 150°35" 3 150°35" 3
4580 5400 5329 3623 - 3625
T'no6. ua Kp. ra. Kp. ra. Kop. 1. (Konkpenuss
? Tpan Tpybxa Tpan TpyGra U3 HHKHHX 14 cae
- v 59 1,9 22,08 2,7 2.9 3 %0 2 KOJOHKH
g — — — — ocafka)
~ Hapymmnbii [Tpouae. Korkpenns Ilponse. IIpouss.
cnon HACTh B Iie)10M 4acTh 4acTh
4,96 5,1 6,31 3,2 4,2
15,31 13,6 14,71 8,9 11,7
0,14 — 0,19 — —
2,01 1,45 2,15 1,96 1,80
0,47 0,31 0,46 0,68 0,78
19,1 26,2 24 4 15,7 14,3
12,0 5,3 7.2 %5 17,4
0,20 0,26 0,24 0,43 0,43
0,65 1,52 0,75 0,31 0,30
== 1,27 - 0,21 0,24
— 0,12 — 0,053 0,060
= 0,060 —- 0,12 0,11
= 0,043 — 0,028 0,022
— 0.38 — 0,41 0,39
—_ 0,09 - 0,13 0,13
— 14,9 — 17,4 19,6
25,97 - 2177 — s
. CxopusikoBa Cropufkosa
u ap., 1962 H ap., 1962
35,4 39,5 42,7 22.3 2.2
22,4 8,0 12,6 24,8 27,0
0,37 0,39 0,42 0,61 0,67
1,20 2,28 1,31 0,44 0,48
= 1,91 — 0,30 0,37
0,18 —_ 0,075 0,09

15%



228 I'JIABA 6
CraHuusi Msn S Msn Q Chal. 274
Illupora 900" w0 7°03’ w 7°25° o
JloaroTa 171928’ p 174°12" 8 152%15" 3
IayGuna, M 5000 5378 5040
AcCCOoUHHDYIOLUHe OCAAKH Kp. ra. Kp. ra. Pan. ua
TIpoGeoT6OPHHK Jlpara Tpybka Tpan
JlunaMeTp KOHKPeuHH, Ca 0,5—4 1 5 10x 10
Y nenwHblH Bec 2.14 2,54 —
AHanH3HpYyeMasi yacTbh KOHKpeuuH KonKpeuna 0,5 KOHKpCLLHH KoHk peunst
B 1lCJIOM B I[CJOM
Xumunecxudi cocmas, secosvte %
Al,O4 7.8 7.6 0,6
SiO, 15,6 13,8 11.4
P e — 0,07
K 0,52 0,42 —
Ca 1,84 1,45 2:11
Ti 0,42 1,02 —
Mn 19,5 157 35,3
Fe 11,1 15,5 7.4
Co 0,13 0,26 —
Ni 0,63 0.45 S
Cu 0,71 0,45 0,67
Zn 0,12 0,060 —
Sr 0,083 0,10 —
Mo 0,021 0,037 —
Ba 0,22 0,41 —
Ph 0,080 0,13 —
H,0 19,4 21,8 11,4
flotepn npH npoKaJHBaHHH H —
Hcrounuk Murray, Renard,
1891
Hpuseden st anaauz
Mn 34,2 27,6 45,1
Fe 19,4 27,3 9,5
Co 0,23 0,46 —
Ni 1,10 0,79 —
Cu 1,24 0.79 0,86
Pb 0,14 0.23 —

JIHO TIJIYBOKOT O MOPS 229

Tada. 30 (npojlonKeHHe)

Alb. 4721 Alb. 4711 Alb. 4660 Alb. 4658 Alb. 4656
8°08" 10 7°48’ 10 9956" 82307 w0 6°55" io
104°11" 3 94°06" 3 87°30" 3 8§5°36" 3 83°34’ 3
3820 4100 4440 4330 4060
HaB. na HMan. na Kp. ra. Pax. un 3en. ua
Tpaa Tpan Tpan Tpan Tpan
2—8 3—15 4—18 8§—12 4 X810
2,58 2,69 2,48 287 2,52
Konkpeuns Ipouss. Ipouss. Ilpouas. Tponss
B LeJaOM HacTh 4acThb 4YacThb yacThb
b 2,5 3.4 4,1 2.9 8,4
s 10,0 7.9 9,5 6.3 44,0
g 0,113 0,101 0.041 0.026 0,020
i 0,49 0,62 0,98 0,89 1,54
j’l' 1,39 1,74 1,07 1,24 0,69
i 0,14 0,20 0,10 0,06 0,11
23,0 36,5 39,1 42,3 9,6
14,3 3,68 1,98 0,83 %71
0,55 0,050 0,030 0,006 0,027
1,00 1,10 0,57 0,14 0,11
0,70 0,57 0,30 0,13 0,19
0,11 0,13 0,074 0,045 0,067
0,082 0,055 0,048 0,039 0,043
0,032 0,038 0,041 0,045 0,022
0,50 0,59 0,73 0,26 0,42
0,050 0,011 0,004 0,022 0,078
17,8 16,2 ¥7.9 13,9 11,9
26,5 1.5 23.5 — 18,5
33,0 50,4 57,1 55,0 26,9
20,5 o1 2.9 1. 21,6
0,079 0,069 0,043 0,008 0,078
1,43 1,52 0.83 0,18 0,31
1,00 0,79 0,43 0,17 0,53
0,072 0,015 0,006 0,029 0,22



230 FJIABA 6
CraHiusl al, 276 A 3 /
ey dare i R
gggﬁﬁ?ﬁ);:omuc ocajgKi I\'?Ur(‘)m K?x?ﬁr(?] Kolam%
Eflgg:g;ﬁ?(gr}{{;eusm cM ‘I'ga:: 4 ;‘I)E'aujllo . f']il;al?a‘n‘
?\'ﬂﬁ;:::ﬁ Bec ' ) 2,57 2.)40 3 ?2\4“)\ !
pyeMasl 4acTh KOHKpeLH! [Npouae. Tlpouss. [Tponse
JacTh 4acThb YacThb
Xumuveckuii cocmas, eecoste
AlOy 5.3 6,4 0,7
Si0s 12,5 13,4 1,5
P 0,127 0,213 0,122
K 0,58 0,50 0,34
Ca 1,87 2,08 3,14
T 0,88 1,20 15931
Mn 2.6 15,0 23,2
Fe 12,0 16,1 12,6
Co 0,35 0,50 1,53
Ni 0,77 0,23 0,58
Cu 0,35 0,17 0,095
Zn 0,071 0,057 0,062
Sr 0,11 0,12 0,15
Mo 0,043 0,031 0,050
Ba 0,25 0,54 0,66
Pb 0,13 0,12 0,28
H-0 23,6 i 24,5
Tlorepu npu nmpokanHBaHHH — x5 35,0
Herounuk
Ipusedennslli anarus
Mn 36,9 24,0 31,7
Fe 20,5 25,8 17,2
Co 0,60 0,80 2,09
Ni 1,32 0,37 0,79
Cu 0,60 0,27 0,13
Pb 0,22 0,19 0,38

JIHO [JIVBOKOIo MOPS

231

Ta6a. 30 (npolonmeHHE)
R
DWBD 16 Alb. 31 Car. 46 DWHD 15 DWBG 19 DWBG 17
16°29" 10 12924 o 1 736" 16 152237 10 14°59’ 10 12°51’ 10
145°33" 3 144°15" 3 141°55" 8 136°18” 3 136°02" s 135°13" 3
1270 4840 2182 4480 4465 4318
Kop. ofu.. Kp. ra. Han. un HaB. ua Kp. ra. Kb« T
Hpara Tpan — Ilpara TpybKa TpyoOka
1—56 1 1 0,5 % 3x 3 0,5—1 0,5
2,38 — — 2,35 2,38 ~
Koukpeunsa Kouxkpeuus KoHkpeuus ITpouss. Ipou3n, Konkp=una
T B LCJIPM B LenoM B 1LeJ0M 4yacThb YyacTh B 1eJioM
1,3 7 2,1 8.6 13,9 4.3
2:8 14,6 6,9 15,8 30,4 10,1
0,171 - — 0,223 — —
0,32 1.2 0,35 1,44 1,95 0,4
2,92 1.2 2,0 1,39 0,90 1.6
1,18 0,5 1,0 0,29 0,64 0.3
22 4 19,3 16,0 20,3 12,0 23.9
13,8 7,9 16,2 8,1 9,8 7.0
1,10 0,15 0,49 0,12 0,12 0,085
0,58 0,81 0,34 IAT 0,77 1,46
0,17 0,61 0,09 1,07 0,53 0,92
0,067 0,03 0,035 0,12 0,083 0,046
0,16 0,05 0,077 0,067 0,040 0,032
0,056 0,034 0,035 0,041 0,018 0,03
0.51 0,11 0,091 0,24 0,22 0,19
0,25 0,032 0,07 0,060 0,038 0,028
27,5 - -— 20,3 14,2 —
36,0 19,56 30,0 29.5 22,0 23,0
Goldberg,  Goldberg, Goldberg,
Menard, Menard, Menard,
1960 1960 1960
(mmun. (Aun. (JIMUH.
cooblIL.) coob1.) coodiIL. )
32,8 29,8 23,2 36,7 28,9 34,4
20,2 12,2 23,5 14,6 23,6 10,1
1,61 0,23 0,71 0,22 0,29 0,12
0,85 1,25 0,49 242 1,86 2,10
0,25 0,94 0,13 1,94 1,28 1,32
0,37 0,049 0,10 0,11 0,092 0,040



232 LiaB4, b JIHO [VIVBOKOI'O MOPSI 233
Tadn 30 (npoadonKeHHEe)
CraHuusa Alb. 4701 Alb., 4662 Alb. 4681
WupoTa 19°12" 10 119147 10 18°47" 10
JloaroTa 102°24" 3 89°35' 3 89°26" 3 Alb. 4676 Chal. 281 DWBG 37 Alb. 4685 DWHD 72
I'onyGuna, M 4150 4460 4390 14°29’ 10 29°91" 10 29°09" 1© 219367 10 25°31" 1©
AccouHHPYIOLLIHC OCaJKH Kp. ra, Paa. una Kp. ra. 81°24" 3 TR A 143°01’ 3 96°56" 3 85°14’ 3
ITpoGooT6opHHK Tpan Tpan Tpan 4970 4365 4120 4040 920
JlnaMeTp KOHKPCLHH, €M 0,82 %2 1—10 2—3 HsB. na Kp. ra. Kp. ra. Kp. rx. Kop. obu.
Y aeawuvlli Bec — 2,41 2,50 Tpan Tpaa Tpy6ka Tpan Jlpara
Ananu3upveMasi yacTh KOHKPCILHH Koukpeus Ilpouas. Ilpouss. 5—6 1 2xX 4x4 0,5—2 2—3
B 1eJ0M YacTh 4YacTh 2,46 - — 2,67 3,07
Tpouzs. Koukpenus [Mpouss. Koukpennsa ITponse.
uacTs B Lea0M YACTh B LeJg0M 4acTh
Xumuueckuti cocmae, eecosve %
AlO; 3.8 4,6 5,0
Si0, 178 12,2 10,0 2 3.2 3,8 8,3 1,3
P = 0,161 0,040 17,1 29T 11,6 19,7 0,70
K 1,4 0,71 0,65 0,377 — - 0,132 0,430
Ca 1,0 1,40 1.72 0,73 —_ 0,5 1,23 1,20
Ti 0,17 0,35 0,34 1,77 1,81 3.1 1,40 1,73
Mn 17 25,1 26,6 0,21 — 0,63 0,72 0,21
Fe 11,6 8,88 8,80 23,4 14,1 127 15,5 42,3
Co 0,16 0,13 0,24 7.75 21,2 15,5 10,6 2,47
Ni 1,62 1,11 1,26 0,053 = 0,26 - 0,18 0,17
Cu 0,59 0,78 0,76 1,25 — 0,33 1,09 0,26
Zn = 0,095 0,14 0,80 — 0,16 0,62 0,15
Sr 0,041 0,092 0,077 0,11 =2 -~ 0,10 0,052
Mo 0,043 0,033 0,047 0,064 - 0,06 0,066 0,090
Ba 0,22 0,59 0,41 0,058 ot 0,024 0,033 0,043
Pb 0,052 0,060 0,082 0,27 — 0,08 0,32 0,79
H,0 — 16,3 18.6 0,049 — 0,08 0,082 0,062
TMotepn nmpu npokaaHBaHHH 20,0 23,5 26,5 18,3 — — 19,0 12,8
HcTournk Goldberg, 22,0 16,0 28,5 i =
Menard, 16960 Murray, Goldberg,
(i coobi.) Renard, Menard, 1960
Ilpugedenunii anaaus 1891 (vHYH. coOGIL.)
Mn 26,6 - 37,5 40,0
Fe 17.9 13,3 133 40,8 23,0 19,2 28,9 49,7
Co 0,25 0,19 0,36 1,35 34,6 23,5 19.8 2,9
Ni 0,35 1,66 1,90 0,092 — 0,39 0,33 0,20
Cu 0,91 1,17 1,14 2,18 — 0,50 2,03 0,31
Pb 0,080 0,090 0,12 1,40 = 0,24 1,16 0,18

0,085 — 0,12 0,15 0,073




234 I'IABA 6 JIHO I'J1Y GOKOI'O MOPS 235
Ta6a 30 (npojgoamenne)

i BUSE Mnie o Mg LIS MnimS o Mmoo MRAS i
e o S P CaR o ahe o Tae o e
ossmmmapmn -4 Tvoes e ot o Thies o congmilion  Thea | dovpa
g&;gy:;{rgﬁl‘:éigpeuum cat - 1,5 X 1,5X 2,4 Koaouki rpynta) 3x3,5x4 I X3x3 Hmaﬂ“) = oot g
AHaIH3HPYeMast YacTb KOHKDPewnH &5 0,5 KOHKP. n‘!’;(_lﬁﬂ- 'n‘F;fTa:' nf;fff' o
Xumuneckud cocmas, secosoie %o
AlOg 2.6 6,4 5.9 4,7 4,1 4,1 11,3 5,0
Si0, 6,9 14,9 13,5 12,6 9.5 10,9 25,4 16,0
P s o = o s _ [N _—
K s — - o o o . .
Ca 1,5 0,96 1,19 ¥ 74 17 1,69 0,94 1,34
Ti 0,9 0,86 0,89 0,98 0,88 0,97 0,24 0,68
Mn 14,3 12,8 13,4 14,1 15,7 14,0 17,8 14,1
Fe 18,2 17,8 18,4 18,2 17,0 18,9 5,2 171
Co 0,29 0,49 0.54 0,73 0,57 0,58 0,20 0,35
Ni 0,24 0,29 0,33 0,32 0,41 0,27 1,08 0,30
Cu 0,12 0,20 0.23 0,14 0,26 0,31 0,79 0,13
In — 0,06 0,056 0,052 0,063 0,059 0,12 0.05
Sr 0,10 0,081 0,089 0,093 0,10 0,11 0,055 0,10
Mo 0,035 0,023 0,021 0,020 0,025 0,021 0,019 0,022
Ba 0,12 0,56 0.68 0,72 0,65 0,62 0,22 0,60
Pb 0.069 0,16 0,17 0,18 0,15 0,16 0,10 0,19
H.O — 16,5 17.1 16,4 18,7 17,4 10,2 18,3
Iotepu npu npokanusannu 31,5 e = — — - vt P
Herounnk Goldberg,

Menard, 1960

(quuH. cooful.)
Ilpusedennsitt anaius )
Mn 27 20,6 21,1 18,5 552 20,7 33,5 23,2
Fe 27.6 28,6 29,0 23,9 25,1 28,0 9,8 28,2
Co 0,44 0,79 0,85 0,96 0,86 0,86 0,38 0,58
Ni 0,36 0,47 0,52 0,42 0,60 0,40 2,04 0,50
Cu 0,18 0,32 0,36 0,18 0,37 0,46 1,49 0,21
Pb 0,10 0,10 0,09 0,068 0,09 0,087 0,22 0,08




JHO TJIYBOKOI'O MOPS 237

Ta6an. 30 (nporoaxenune)

236 I'JIABA 6
Crauums DWBG 43 Chal. 285
- sy 2y e
kggg:ziﬁ_\:‘:omue ocajKH K‘]la?2rl.n. K}l)%r(; K?ercjr
e SN L . .
Y mensHbil Bec — — =
AHaansupyemas 4acTh KOHKpeinn Ipouss. Konkpenus 0,5 KOHKpeuuu
YacTh B LLeJOM

Xumuweckuil cocmas, secosvie %
Al,O4 5,4 5,6 6,2
Si0, 16,1 13,4 18,8
P — 0,057 —
K 0,3 0,21 —
Ca 2.2 1,65 1,44
T 1.4 0,078 0,57
Ma 19,6 16,7 14,1
Fe ! 21,7 10,1 12,4
Co 0,45 0,22 0,36
Ni 0,50 0,77 0,64
Cu 0,21 0,30 0,29
Zn 0,04 0,08 0,067
Sr 0,10 0,017 0,088
Mo 0,037 0,067 0,023
Ba 0,13 0,11 0,48
Pb 0,11 0,047 0,14
H-0 - 29,95 16,7
Tlotepu npu npokannsanuu 28:5 - —
Hcrounnk Goldberg,  Murray, Renard,

Menard, 1960 1891

(tnun. coof.)
[Tpusedertoli anaiusz
Mn 35,7 30,6 24,2
Fe 39,6 18,5 215
Co 0,82 0,40 0,62
Ni 0,91 1,41 1,10
Cu 0,38 0,55 0,50
Pb 0,20 0,086 0,11

DWBG 47 DWBG 46 DWBG 48 DWBG 48 Chal. 286
36°33° 10 36°23" 10 37°05" w 37°05° 10 33°29" 0
137°24" 3 137°15" = 137°00" 3 137°00" 3 133°22' 3
4700 4680 4940 4940 4270
Kp. ra. Kp. ra. Kp. ra. Kp. ra. Kp. ra.
(KoHKpewns Tpy6ka Tpyvoka (Konkpeuus Tpaa
¢ ray6uusl 72 cM 2,5 x 2,6 x2,5 1,6X1,5X 3 cray6uns 48 cu 0,5
ocafKa) — - ocaaKa) —
Tlponss. Konkpenus Koukpeunst
HacTh B LEI0M B 11e710M
5,6 4,2 4,9 3,5 2,8
15,5 12,2 12,3 8,9 20,0
- = —= - 0,14
1,18 1,50 1,35 1,81 2,3
0,48 0,61 0,48 0,31 —
18,1 18,7 18,9 20,2 24,1
10,5 13,0 11,2 12,6 12;5
0,34 0,38 0,38 0,16 —
1,10 0,69 0,91 0,82 —
0,50 0,33 0,43 0,35 —
0,086 0,069 0,079 0,088 —
0,079 0,097 0,084 0,093 —
0,028 0,029 0,033 0,038 —
0,54 0,68 0,58 0,34 —
0,14 0,16 0,15 0,10 —
15,2 17,2 18,7 19,1 15,5
Murray,
Renard, 1891
28,4 28,2 29,5 29,6 45,0
16,5 19,6 17,5 18,4 284
0,563 0,57 0,59 0,23 —-
1,58 1,04 1,42 1,20 —
0,84 0,50 0,67 0,51 —
0,13 0,10 0,12 0,13 —



238 .[JIABA 6 JIHO TJIYBOKOI'O MOPSH 239
Tada 30 (nporoaxkeHue)

Cranuns Chal. 289 Chal. 293 Chal. 297 DWiHD 55 Chal. 299 DWBG 52 DWBG 52 DWBG 54
HUInpora 39°41’ 10 39°047 10 37°99° 10 37°04° 10 33°31° 10 40°36° 10 40°36" 10 41°24" 10
Jloarota 131°23"a 105°05" 3 83°07 2 81°05" a 74°43° 3 132°49’ 3 132°49’ a 129°06' 3
TayGuna, x 4665 3705 3945 4000 3950 5120 5120 4880
Accounnpywouine ocagku Kp. ra. Has. ua Has. un Hap. na CHH. ui Kp. ra. (KoHkpenus Kp. ra.
I:Ipoﬁoomupmm Tpan Tpaa Tpan Jlpara Tpan Tpy6Gra ¢ ray6uns 39 cu TpyGka
,J!,ﬂaMeT]‘J"KDHKDCLLHH, cM 6 o 9x 2% 2 2—3 3—4 Ix1® 1B ocajka) 2—3
Vaeabustii nec 2,54 e it — — — 2,41
AuHanuaupyemas uacTb KOHKpeLH Konkpenus KoHkpeuns Iponss. s — Konkpeuna Konkpennsn Ilpouss.

B 1esom B ILeq10M qaCTh B LEJOM B ILEJIOM 4acTh
Xumuueckuti cocmas, secosve )
AlaOy 6.2 3,2 6,4 5.3 4,7 5.2 4,5 6,3
Si0, 11,8 16,7 14,3 13,1 12,2 14,6 12,7 14,8
b 0,08 0,14 o - - . . =
K 0,64 — = 0,3 0.6 — = 0,62
Ca 1,97 2,78 1,40 13 1,3 1,21 1,31 151
T 0,88 - 0,20 0,22 0,14 0,57 0,47 1,04
Mn 20,7 23,8 17,2 19,1 29,0 18,6 21,6 19,6
Fe 12,0 14,6 12,7 | 2,5 10,3 8,1 T2
Co 0,31 s 0.12 0,08 0,008 0,43 0,40 0,39
Ni 0,82 —_ 0,78 12 0,15 0,89 0,90 0,80
Cu 0.41 —_ 0,45 0,52 0,15 0,47 0,88 0,37
Zn 0,083 e 0,099 0,03 0,07 0,077 0,083 0,083
Sr 0,10 B 0,080 0,037 0,02 0,080 0,073 0,10
Mo 0.038 A 0,025 0,046 0,047 0,035 0,041 0,034
Ba 0,44 — 0,2 0,065 0,20 0,66 0,69 0,80
Pb 0.11 = 0,10 0,037 0,016 0,16 0,14 0,20
H.0 20.8 11,2 14,9 - 11,8 14,9 16,0 20,3
TMotepn npu npoxkaausanuu — = — 28,0 18,0 = — -
Hetounnx Murray, Renard, Goldberg, Goldberg,

Menard, 1960  Menard, 1960
. (auun. coofuL.) (auum. coodul.)

Mpusedennpui anaaus
Mn 33,8 33,4 26,8 32,2 40,6 98,5 32,4 33,5
Fe 19,6 20,5 19,7 12,0 3,5 15,8 12,1 20,0
Co 0,51 = 0,19 0,13 0,011 0,66 0.60 0,067
Ni 1,34 = 1,21 2,02 0,21 1,36 1,35 1,37
Cu 0,67 — 0,70 0,88 0,21 0,72 1,32 0,63
Pb 0,18 - 0.15 0,062 0,022 0,25 0,12 0,34
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Ta6a 30 (npogoamxeHnue)

DWHD 47b

DWBG 78 Cnal. 302
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CraHuns DWBG 56 DWBG 58 DWBG 7
L £ -
Iny6una, M 4560 4640 4100
AcCouHHPYWOUHE OCagKH Kp. ra. Kp. ra Han. ua
Tiers s, b i b g
Xﬂ;ﬁg:g}rg;%a 4acTh KOHKPELHH I(nlm_peu,uﬂ KOHK_DELLHH ﬂzp’o‘:i]sa.
B L[&JOM B LenoMm yacThb
Xumuveckuid cocmas, secoavie %
Al Oy 3,9 5,7 7,6
SiO, 10,3 21,3 20,7
P — - 0,080
K o — 1,12
Ca 1,53 1,48 1,47
Ti 0,54 0,31 0,69
Mn 22,6 20,1 16,2
Fe 9,1 6,4 9,6
Co 0,40 0,25 0,23
Ni 1,10 1,14 0,86
Cu 0,45 0,62 0,46
Zn 0,093 0,090 0,083
S 0,080 0,074 0,062
Mo 0,033 0,029 0,036
Ba 0,56 0,30 0,30
Pb 0,16 0,13 0,15
H,0 19,0 15,4 16,5
IloTepn npu npoxanHBaHuH - - — —
Herounuk
Ipusedennvili anaius
Mn 33,8 31,6 29,4
Fe 13,6 10,1 17,4
Co 0,60 0,39 0,42
Ni 1,65 1,80 1,66
Cu 0,68 0,97 0,83
Pb 0,14 0,14 0,27

16—572

41°59’ 10 41°59 10 44°08" 10 42°43" w
102°01’ s 102°01° 3 100°58’ 3 82°11’ 3
4200 4200 4100 2156
Hse, na Has. un Has., na Hap. un
Jlpara Jpara Tpy6ka Tpan
26 = =2 =
2,42 = i e
Ilpoussn, HapysHbiii Kougpeuus =
HACTD cnofi B LeJ0M
5,7 4,90 3,2 2.8
11,1 10,06 8,8 11,8
0,097 — — —
0,67 0,86 — 0,2
1,57 2,39 1,5 1,7
0,37 0,39 0,35 0,4
24,5 24,2 19,5 12,9
9,6 9,9 9,9 19,4
0,13 0,20 0,10 0,08
1,02 0,92 0,67 0,18
0,59 0,18 0,32 0,11
0,12 — 0,04 0,04
0,089 — 0,05 0,12
0,054 — 0,031 0,04
0,38 - 0,08 0,12
0,065 0,074 0,048 0,031
19,3 19,52 — —
— - 33,0 27,0
CxopHskoBa Goldberg, Goldberg,
u ap., 1962 Menard, 1960 Menard, 1960
(HuH. coobin.) (iyH.  coodi.)
38,3 37,0 31,4 ‘ 19,7
15,0 15,2 16,0 29,7
0,20 0,30 0,16 0,12
1,60 1,41 1,08 0,28
0,92 0,27 0,52 0,17
0,10 0,11 0,077 0,047
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Msn 85G . 16—34

e SIUCINN o S
Fay6una, M 5288 5288 4540
ACCOUHHpYOUHE 0CaAKH Kp. ra. (KoHKpeuns —
ITpoGooTGopHIK TpyGka ¢ rayGuHbl 46 cM Jlpara
%:gr::gnxzzgpeuun, cM 2 Xi X 3 ocaaxa) 1 c,ujupxa
AHaJM3HpyeMas 4acTb KOHKDEHH Ilpouss. Koukpeuns Tlpouss.

4acTh B LLE/I0M HacTh
Xumuueckud, cocmas, eecoesie %o
Al O, 5,2 4,5 3,7
Si0y 25,9 26,6 20,9
P e - -
K = = =
Ca 1,44 1,36 1,32
Fi 0,59 0,45 0,61
Mn 10,7 12.3 14,4
Fe 19,2 15,3 14,9
Co 0,17 0,15 0,30
Ni 0,19 0,23 0,37
Cu 0,10 0,17 0,15
Zn 0,047 0,044 0,057
Sr 0,11 0,10 0,10
Mo 0,011 0,007 0,017
Ba 0,44 0,38 0,42
Pb 0,15 0,15 a.17
H,O 17,7 18,1 16,5
ITotepn npu NpoKaaHBAHHH — — —
HcTounnk i
[Tpusedernnvii anaius
Mn ) 20,8 24,2 20,9
Fe 37,4 30,1 21,6
Co 0,33 0,30 0,44
Ni ; 0,37 0,45 0,54
Cu ‘ 0,19 0,33 0,22
Pb v i _ 0,09 0,09 0,085

Ta6a. 30 (npogoaxkenwue)
Msn Q’DG Msn 91G Msn 9
S it s
K] 3818 3H.n KpingZ“ﬂ (Koﬁkpe:fusi{a% Tay6HHB
1,5 ﬁfcézgpxa 0 .2-?.36::2]31&& B ER o
TIpouss. np;;mn. ITponss. vacte
, 4acTh 4yacTh
7,4 4,6 4,7
33,3 24,3 27,8
179 1,52 1,44
0,46 0,63 0,58
8,8 14,8 14,2
12,4 11,0 10,8
0,14 0,17 0,15
0,27 . 0,70 0,68
0,13 0,29 0,36
0,058 0,10 0,12
0,11 0,10 0,10
0,005 0,011 0,012
0,25 0,39 0,36
0,14 0,15 0,15
12,2 17,4 —-
18,7 27.6 28,2
26:3 205 23,0
0,30 0,32 0,30
0,57 1,30 1,35
0,28 0,54 0,71
0,12 0,29 0,30

16*
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Jlns 3Toit 1e/M MCnoJb30Banack ycraHoBKa «/lxeHepas 3/eKTpHK
X.R.D.—b5» ¢ Bosbpdpamosoit Tpybkoil. [lnsi onpepesenus 31eMeHTOB
C aTOMHBLIM HOMEPOM BhIllle, YeM Y KaJsbliHf, B KauecTBe AUppaKkimHOH-
HOTO 3JeMeHTa NpHMeHsIcs (PTOPHCTHIH JUTHH, a A5l OCTalbHBIX 3Je-
MEHTOB Hcmoab3oBatoch ycrpoiictso tuna «E.D.D.T.» ¢ kamepoii,
3aloJIHeHHOH renneM. CyMMHpYIOWHH nofcyeT MHGOPMAIHH TIPOH3BO-
JUAJICST TIPH MOMOIIH Npoxoisuero cyetunka (flow counters), coennuen-
HOTO ¢ aMIUINTYAHO-HMITYJIbCHLIM aHATH3ATOPOM: 3TH YCTPOICTBa TpH-
MEHSIJIHCE AR TOTO, 4TOObl MCK/IIOUMTH DEHTICHOBCKHE JHHHMH pas/Hy-
HBIX MOPAJAKOB, HO GHKCHPOBATL HX cyMMapHbli sddekT. Kaxk nokasanu
MpoBeJeHHble HccaeJoBaHus, Bed annapatypa paboTtana B BbICLIeH
crenetu cTabu/IbLHO.

KannbpoBka annapartypbl NPOBOAHIACh € MCIOAb30BAHHEM CTaH-
JapTHLIX 00pasioB PV, [HPHIOTOBJEHHBIX H3 UHCTBIX OKHCHBIX (opMm
3/IEMEHTOB, TIIATENbHO MepeMellaHHblX ¢ TAKHUMH KOJHUeCTBAMH 3Je-
MEHTOB, KOTOpBie OOBIYHO BCTPEUaTCs B MapraHIEBHIX KOHKpeIHsX.
Kpome TOro, B KauecTBe CTaHAapTOB HCMOJb30OBAMHCH TAKIKE H XHMH-
yecKH IIpoaHaausHpoBanuble  00pasllbl  MapraHueBbIX KOHKPeLHMH.
OxkoHuatesNbHast [IPOBepKa MPOH3BOAMIACH CcAeAyiolnM  0OpazsoM:
K CepHH CrenHanbHO oToOpaHHbIX 00paslloB Jo0aBIS/IHCh H3BECTHLIE
KOJIHYECTBA ONpele/aeMbiX 3J1eMEeHTOB, 3aTeM NPOBOJNJIOCE TIlATe/NbHOe
onpeje/ieHle HX B 3THX ofpasiax Kak 1o, TdK W nocjae TOAMELIHBAHHS.

PaccMOTpHM MeTO/, MpUMeHsABLIMiCA AIA ONpeleseHUsT H TMocTIeny-
IOLIEr0 HCNOJBb30BaHusi (GakTopoB abcopOUMH (MOTJOLEHUS) W aAKTH-
BalMH OTHOCHTENLHO JIHHMI pasiauuHblx 31emeHTtoB. Bee daktopsl
abcopOuMu W axTHBauuu OBIH THIATEIBHBIM 00pa3soM  onpejeneHs
Ha cTanAaptHbix obpasiax pyia. B cayuadx npuMeHeHHs XMMHYECKH
npoaHaTH3upoBaHHLIX 00pa3lloB KOHKpeLUHil TakHe MeTojbl AaBaju
TOYHbIE Pe3aynbTaThl [0 TPEM OCHOBHBIM lHppam. B OGoabmnHCTBe
c/y4yaeB 3TH Pe3yAbTaThl He BLIXOAMJIM 3a Npeiesbl TOYHOCTH XHMHYe-
CKHX aHaJH30B, BHIMOJHEHHLIX M0 H30paHHBIM cTaHJapTaMm.

Manrie pasmepbl 3epen KPHCTAJJIHTOB, CJAArarollHX KOHKpELHH,
M, Kak TMpaBuio, OAHOPOAHOE pacrnpeleneHue 3JeMeHTOB B CaMoi
KOHKpPEelHH [03BOJHIH VCIEeUHO MOJTb30BATECA METOAOM pPeHTreHO-
duyopectenTHOro  onpefieNleHHs  cojepxKaHuil  3memeHtoB.  HHBIMH
CJIOBaMH, cBoeoGpasnast crelupuKa CTpPOeHH st MapraHieBbx pya obyeno-
BHJIA TIPOCTYIO NOATOTOBKY 00pas3uoB s NPOBefeHUs! NOJ0OHLIX aHa-
JIH30B, B TO BpeMsi Kak nofoOHas 3ajlada OKasasnachb Obl MOYTH Hepas-
peuuMoi npu paboTe ¢ KPYMHO3EPHHCTBIMH PYAAMH, BCTPeYAIOmUMHCS
Ha KOHTHHeHTax. PeHTreHo-(JVOpecleHTHBIE aHAMN3bl Pa3JIHUHbIX Cpe-
30B OJIHOIO W TOro e obpa3sua JaBaju BecerjJa OIH3KO BOCIPOM3BOLU-
Mble Pe3yJbTaThl.



B MapraHuesbiX KoHkpeuusix THXOro okeana

Ta6anunua 3l
Copepxanne MeTansoB M BeJMUYMHbI CTATHCTHUYECKHX OTHOLIEHMH HMX KOHUEHTPALHU i

Becosble % B nepecucte Ha 6eCTepPUTCHHYIO OCHOBY

OTHOWenHE BeCOBBIX %,

Ipo- CratucTHye-

BHH- CKHit

uua noKasaTenh Mn Fe Co Ni Cu Pb Mn/Fe Mn/Ni  Mn/Pb  Ni/Cu Fe/Co

A Maxcumym 35,6 39,5 0,82 0,91 0,61 0,40 1,25 94,3 420 5,0 517
Munumym 7,6 18,7 0,06 0,08 0,07 0,047 0,22 30,0 21 0,46 37
Cpennee AT 28,3 0,35 0,46 0,32 0,21 0,79 53,8 146 2,21 168

AD Makcumym 1)
Munnnym 22,3 26,4 0,69 0,30 0,43 0,28 0,85 74,4 80 0,68 38
Cpeanee

B Makcumym 57,1 35 0,20 0,83 0,43 0,089 61,8 870 9500 5,7 318
Munumym 40,6 1,1 0,008 0,06 0,013 0,006 11,6 69 540 1.0 i
Cpennee 49,8 2.3 0,055 0,26 0,14 0,047 29,8 356 2200 3,0 106

BC Makcumywu 50,4 13,5 0,36 2,18 1,40 0,12 9,87 45,8 3360 1,92 185
Munnnmym 40,0 Bl 0,045 1,52 0,72 0,038 2,82 18,7 333 1,42 37
Cpejinee 43,6 10,7 0,15 1,67 0,04 0,070 4,94 28,2 1178 1,61 103

C  Makcumym 45,3 25,8 0,75 2,37 2,92 0,52 6,21 59,4 608 2,58 260
Munnmym 15,0 7.3 0,076 0,54 0,44 0,049 0,97 11,3 51 0,64 19
Cpeanee 33,3 17,7 0,39 1.52 1,13 0,18 2,14 23.7 261 1,51 60

CD Maxcumym 38,3 24,4 1,22 1,94 1,46 0,54 3,41 45,5 860 1,74 38
Munumyn 23,4 10,1 0,47 0,59 0,34 0,04 1,09 15,9 43 0,97 8
Cpepanee o B 17,56 0,69 1,45 1,09 0,29 1,96 25,4 201 1,36 27

I Makcumym 33.2 27,4 2,09 0,97 0,39 0,41 1,84 65,0 232 6,1 39
Munumym 20,2 16,6 0,70 0,37 0,13 0,10 0,90 27,7 60 1,4 8
Cpeatee 28,5 22,6 1,21 0,66 0,21 0,30 1,31 45,6 109 3,4 22

J1s Bcex o6pasiion v
Maxkcumym 57,1 39,5 2,09 2,37 2,92 0,54 61,8 870 9500 6,1 517
Munumym 7,6 Il 0,008 0,06 0,013 0,006 022 H,3 21 0,46 8
Cpeanee 32,4 18,5 0,47 1,14 0,80 0,19 4,11 60,0 431 1,95 74

') B sone AD-1 B39T Bero quuwb ofHH o6pasell.

OHY

BdOW OJOMO9AIrl

SFe
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Cocmas mapearyesvlx KOHKpeyul 6 pasiliHely patonax OKeaua

Ecan Hanect Ha kapty Tuxoro oxeana JaHHble aHANH30B U3
tabn. 30, To Ha Hefl sicHO 0003HAUATCSA PerHOHAJBHLIE Pa3nHUyus B CO-
ctaBe KoHKpelui, OcoGeHHOCTH XUMHUECKOTO cOCTaBa KOHKPEIUH 1103BO-
JISI0T BBUIEIHTL HA CXeMaTHueckoil xaprte (puc. 63) okeaHa mpuGmu-
3UTeNILHBIE TPAHHLLI MPOBHHIIHIT, OTPAXKAIOUMX 3aKOHOMEPHOCTH H3Me-
HEHHST COCTaBa KOHKPEUHH Mo maouiajiu JAHa. Y cJOBHBIMH 3HaKaMi Ha
KapTe o003HaueHbl TakKe cTaHuuu otdopa Tex obpasloB KOHKpeuui,
ananusbl KOTOpuIX mpuBoAdrcest B Tada. 30.

HecmoTpsi Ha To 4to npusefeHHble B Tabi. 30 ananusel 166 obpas-
OB KOHKpenui efBa JiM alleKBaTHO XapaKkTepusyioT miomals Tuxoro
oKeaHa, TeM He MEeHee 3TH JaHHble HMEIOT HeMaJOBayKHOe 3HaueHHe,
ec/I y4ecTh OJHOPOAHLIH XapakTep MelarHyeckux OCAKOB Ha 3TOH
obmupHOit miomann. Bronpe oueBuAHO, YTO NpoBeJeHHblE I'PAHUILBI
THXOOKEAHCKHX [POBHHINI, BBIAENEHHLIX [0 0COOEHHOCTSIM XHMHYe-
CKOTO COCTaBa KOHKpPELHH, HMeIT HeCKOJIbKO ycIoBHBIH xapaxrep. He
HCKJ/IIOUEHO TaKzKe Hajlnuue B npejenax KamkIoil OTAebHOH MPOBHHIHH
HEKOTOPLIX aHoMasuii. Panee, npH nmepBeIX NONBITKAX pallOHHPOBaHUA
(Mero, 1960b), O6bina BeIEAEHA BHICOKOMapranieBas 001acTb, KOTOpas
NpOTATHBAMACh B BHIE NMOJOCH BoJb mobepexbs Ceseproit u HxHoit
Awmepuku. [Tocnegnne JaHHble, BK/JIIOYEHHBIE B 3Ty KHHUTY, I[03BOJHJIH
OTHECTH OT/Jle/IbHble YUacTKH paHee OKOHTYPEHHOIl MOJOCHl K HeCKOJb-
KHM pas3JHyHbIM npoBuHuMaM. Kpome T0ro, MOKHO nojarare, 4TO
MoNyyeHHe JOMOJHUTENbHBIX JaHHbIX TNOBJeueT 3a co00OH H3MeHeHHe
rpaHul, MOKasaHHBIX Ha puc. 63.

BrosiHe MOHATHA YCJOBHOCTH OTHECEHMS KOHKPEIHH [0 MPONEeHT-
HBIM KOHIEHTpauusM B HHX ONpeJeNeHHbIX 3JeMEHTOB K KaTeropHsaM
«BBLICOKO-» HJIM «HH3KOcoJepxantix». Hanpumep, ecin B ananuse KOH-
KpeluH, PaccuuTaHHOM Ha OecTeppuTeHHYIO OCHOBY, BECOBBIE COJepiKa-
Hug KoDanbTa, HUKeJs ¥ MEeJM COCTaBAsIOT 0Koao 1%, TO Takue KOH-
LeHTPALHH NMPUHSATO CYHTATb «BBICOKHMHY, TOT/la KaK B Cjydae Maprat-
lla «BBICOKHe» COfepzKaHUA ycaoBHO npeBoiwaoT 40% (BecoBbiX).
[Tpu BenuunHe oTHoweHus Mn/Fe MeHblle eJuHHIBI KOHKPELHsl CuH-
TAETCH ¢BBICOKOMKEIE3NUCTOI.

Iposuryuu A (svicokoxceresucmote)

Ornocsitpecss K npoBuHuun A KoHKpeunu (cM. puc. 63) xapakte-
PH3VIOTCSI B I1€JI0M BeJTHUYMHOII oTHomeHHss Mn/Fe MeHbLIe efuHHIIBL
Benunuuna otnomenust Fe/Co 3flech B cpelnem Bblle, 4eM B JpPYyruX
MPOBHHIMAX, W jgoctHraer 517. IlpoBuHiuu kareropuu «A» oObUHO
pacrnojaraiotcest BAOJb KOHTHHEHTOB. Mckmiouenue cocraBiaser npo-
Buunsg A —3, waxopamascs Mexay Hosoit 3enanmueit u Taurn.



P uc. 63. O6Gnractn pacnpocTpaHeHHs MapraHUeBRIX KOHKpemuil pasJH4yHOro
coCTaBa B HNOBEPXHOCTHOM CcJoe ocajkoB Tuxoro okeana,

A — ppicOKOE COflepHaHHe B KOHKpenHsxX Kesnesa; B — BrICOKOEe colepiKanue Maprauua;
€ — noBbllUCHHAS KOHUEHTpalMsl HHKeass M Meau; D — BbCOKAS KOHUEHTPanHA KobanbTa.
Ha kKapTe yKasaHo TakyKe pacrofoyiende CTaHOHH, ANA KOTOPHIX BBHIIOJHEHB XHMHUECKHE
agaiH3el KOHKpenu# (cm. Tadn. 30): / — KOHKPEHHH MOXHATH B KOMOHKAX MOHHBIX oCaf-
KOB; 2 — CTaHUMH JAparuporannf; 3 — oOpasibl C BCPIIHH MOABOAHBIX rop. I'namumiii Mac-
mraf cOXPaHRETCA BAONL DCCRBIX MEPHJAMAHOB H Napaanenelt » HurTeppane + 40°
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[TpuBeseM cpeliHuii cocTaB KOHKPelUit H3 npoBUHIMKH A, paccunTanHblil
Ha OecTeppHreHHYIO OCHOBY: kese3o — 28,3%, mapranen — 21,7,
kobaneT — (0,35, uHugens — 0,46, meap — 0,32 u cBHHew — 0,21%.

Kak nokasanu wuccaepoBanusi Kpayckonda (Krauskopf, 1957),
B TPHUPOJAE HMEET MEeCTO TPOLECcC pas3jesbHOro OCa)KACHUS Keaesa
H Maprasila H3 MOPCKOH BOJBI, IPHUEM JKese30, KaK NpaBHJIo, Bbiala-
eT MepBbIM. DTOT NMPOLECC XOPOILD OTPaxKeH B 3aKOHOMEPHOCTSIX H3Me-
HEHUS COJEpKaHHs »Keje3da H MapraHua no njowaid asa Tuxoro oxe-
ana. Y nobepemuil [Oxunoit u CeBepHoil AMepukd mnoctynaiouiue
C KOHTHHEHTOB JKeNe30 W MapraHell pasfe/IsiioTCsl; JKene30 [epBhiM
BbinajlaeT B NPHOPEXKHbIX NMPOBHHUMAX A, a MOpPCKHe BOAbI, OTHOCH-
TeJbHO OOOrallleHHBIe MapraHieM, MepeHOCHT 3TOT 3JeMEHT B mpo-
purupk B u €. OueBWJHO, UTO MMEHHO B JAEHCTBHH 3TOrO [polecca
cleflyeT BHAETb NPUUHHY 00pasoBaHHA NPHOPEIKHBIX BbICOKOKEIe3H-
CTBIX 30H TuXookeaHnckoro OacceitHa. UTo e Kacaetcsi NpPOBHHIHH
C BBICOKHM COJEp:KaHHEeM keae3a, pacnojaraiomiefics mexay Hopoi
3enanjued 1 TauwTh, TO MOXKHO NPEANONOKHTb, YTO OHA OPOPMUJIACH
BCJIJICTBHE MOCTABKH Jkejie3a MOPCKHMH TEYEHHSIMH, ABHMKYLIHMHCS
no HanpasjaeHuio K Tautu.

[Tposunuuu B (ssicokomapearyesole)

Baus sanapubix GeperoB Ceseproit u MOxHoit AMepuku naxoasatcs
TpH 00/1aCTH, KOHKPEIMH KOTOPBIX XapaKTepusyloTcs BBICOKHM OTHO-
mwennem Mn/Fe. Ecan ans stux obnacreit coothouenue Mn/Fe mensier-
cs ot 12 jo 60, cocraensis B cpefrem 30, To Ans Bcero Tuxoro okeaxa
OHO paBHO B cpeiHeM 4,1, Kak npaBu/o, 3/lecb BeIHKO 3HaueHHe OTHO-
menust Fe/Co, cocTaBnsiomee B cpejHeM Jisi wecTH o0pas3inos H3 3THX
tpex obnactelt 116. Camasi ceBepHas «BbICOKOMapraHieBas» MPOBHH-
uus Haxolutcsi Gauz Kanudophuiickoro 3anusa. lentpsl aByx Gomee
I0KHLIX TIPOBHHIME pacrosaraiorcs Ha napamtensx 10° u 30° . w.
Me:kay sTuMH JABYMS 10:KHBIMH TPOBHHIMSMH H TpoBHHLIHKe! C pacro-
Jaraetcsl nepexojHasi 30Ha, KOHKpeLMH KOTOPOH XapaKTepH3yHKTCs
MPOMEKYTOUHBIM cocTaBoM. Hanpumep, obpasen co cranunu Alb.4660
M3 HEeHTPaabHON NpoBUHIMH cofep:kuT moutd 80% MnO, B nepecuere
Ha BO3JYIIHO-CYXYIO HaBecKy. Jlpyroii npumeuaresbnbiil ofpasew co
cranuun Alb.4711 u3 nepexoauoii 3oust BC — 2 cofepxkut 43% wmaprau-
na, 1,8% mwuukeas u 0,7% Mein B mepecueTe Ha BO3AYIIHO-CYXVIO
napecky. CpelHuil cocraB KOHKpeUHil NpoBHHIMM B B nepecyeTe Ha
GecteppHreHHYI0 OCHOBY caeflyiounii: Maprasen, — 49,8% wmxeneso —
2,3, kobaneT — 0,055, Hukean — 0,26, mean — 0,14, cBunen— 0,047%.

Jlnst o6bsicHeHnst GOPMHUPOBAHHSA «BBICOKOMApIaHIEBBIX» 30H MOK-
HO MPHB/AEYL YNOMHHABLUIMICS BbIIIE MPOLECe PasiebHOTO OCak/IeHHs,
onucaunblit Kpayckongom (Krauskopf, 1957). ObGeanenubie xenesom
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BOAbl OKeaHa TMOCJe OCaMJEeHUS 3TOrO 3JeMEeHTAa B NPOBHHUHAX A
NepeHocsATCs MOpUcTee 3THX 30H. M ciefloBaresnbHO, MOMKHO OMIATEH
obpasoBaHust BOKPYT NMpoBHHIHMH A oforaimeHHOro MaprasueMm oGpam-
jgenusi. Oanako B JefCTBUTENLHOCTH HHUKAKHX JaHHBIX JJIs OATBEp-
JKIeHHS NPaBHJILHOCTH TAKOro BbIBOJA He MMeeTcs. Hapsily ¢ apyrumu
NPHPOAHBIMU siBleHUsMU B pabore Kpayckonda obeymxaancs Takxe
BOTIPOC O pas/esibHOM OCAKAECHHHM MapraHua M Jkeje3a, NOCTYHAIOMIMX
B MOpe B pe3yJsbTaTe pas/oxKeHus ByaKaHHdeckux nopoi. [lo-suanmo-
My, ‘Haubosee BepOATHOH NpHUYMHON (GopMupOBaHHMs OOTATHIX MapraH-
IIeM 30H B BOCTOUHBIX 00/1aCTSX 10:KHOH yacTH THXOro okeaHa siBJIseT-
csl JeHCTBHE HMEHHO 3TOro CeJeKTHBHOro TMponecca Jubo Aeduuut
AeJge3a OTHOCHTeIbHO MapraHua NpH 3pYNTHBHBIX Tpoieccax.

KonKkpeuun BbICOKOMAapraHieBblX IIPOBHHIMI XapaKTepH3VIOTCS
B o0lleM BecbMa HU3KHMH COJepKaHMAMH KoDa/bTa, HHKeNS M MeJH.
Jlyumee oObsicHeHHE TOMY — BBICOKHE CKOPOCTH (POPMHPOBAHMS KOH-
kpenHii. EcaM MapraHueBbie KOJJIOHABI KOHTAKTHPYIOT € MOPCKOM
BOJIOH HENOCTATOYHO NPOJOJKHTENLHOE BPEMs, HaUHHAS C BbIMAleHH:
HX H3 BOAbL H [0 TOrO MOMEHTa, NOKa OHH He OYyAyT CBA3aHbl B KOH-
KPelHnH, TO 3TH KOJJIOHAHbIE YAaCTHUKHM He CMOrYT NOIVIOTHTb 3a TaKoil
NepHOJ 3HAUMTENBHOE KOJIHUECTBO JAPYTHX METAJIOB U3 MOPCKOH BOJHL

Konkpeuunu ¢ GonbliuM cojlep;kaHueM Maprasiia oOHapy:keHbl 6/u3
1oro-socTouHoro nodepexebsa fnouun (Nino, 1959). Onu obpasoBanuck
B pe3yJbTare OBICTPOro OCa)KAEHHS H CpacTaHHsi MapraHLEBLIX YacTH-
UeK, BBUIENHBIIHXCS W3 OOOralleHHbIX MapraHieM HCTOUHHKOB, KOTO-
pbie MHPOKO pacnpocTpaHeHBl Ha JAHe okeaHa OMH3 3THX 3ajexeil.
Kpome ToOro, mcrounnkoMm MapraHia B KOPKOBBIX H KOHKPEIHOHHBIX
o0pasoBaHusAX ByJaKaHHyecKoH sonbl Pyasu sBasiorcs obHamKaromlue-
cd Ha JHe H3BepiKeHHble TOPCABL.

Konkpeuun 3oHbl @Pyasu oTaMualOTCH BBICOKMM  COfepzKaHHeM
xapOoHara KaJbllHs, 4TO SIBASETCH XapakTepHOHl OCOOEHHOCTBIO KOH-
Kpeuui, (GopMUpPYIOUIMXCH B OTHOCHTENBHO MEJTKOBOJAHOH 06CTaHOBKeE.
B nesiom KoHKpenn# 13 npuOpe:KHbIX BOA SITOHHH BecbMa CXOMKH 110 CBOe-
MY COCTaBY C KOHKpelHsIMH NPOBUHIKH B; HCKITIOUeHHe COCTaB/ISIIOT JTHILb
HeoOLIKHOBEHHO HU3KHE COJIepKaHus B HUX KpPeMHe3eMa M TJIHHO3eMa.

BoaMoxHBIM 0ObSICHEHHEM AHOMANBLHOTO COCTaBA KOHKPELHH Ipo-
BUHIIHH B MokeT cay:KuThb OaxTepHanbHasi AeATeNIbHOCTb, TPHBOAS-
uas, Kak nokasauo B pabote Jluurrpena (Ljunggren, 1953), k usbupa-
TeJLHOMY OCaKAEHHI0 MapraHlla M jKele3a H3 MOPCKOIl BOJHI.

[Tposunyuu C (c evbicokumu codepacanuani Hukeas w medu)

KoHKkpeunn ¢ OTHOCHTENIBHO BLICOKHMH COJEPKAHMSIMH HHKeJs
H MeH pacnpocTpaHeHbl Ha ydacTkax THXoro oxeaHa, Haubosee yla-
JEHHBIX OT, KOHTHHEHTANbHOH ¥ OCTPOBHOH cywH. Ha kapre 3TH yua-
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cTKH Bbifesiensl Kak npouHuuu C (puc. 63). Onn 3anumarorT HaubOJIb-
Wyl [J0Waib [0 CPaBHEHHIO C. TMPOBHHUHAMH PacnpocTpaHeHHS
KOHKpenuit uHoro cocrasa. [lpounuun C XapakTepusyiotcsl OTHO-
CHTEJILHBIM  [0CTOSIHCTBOM  oTHoweHust Mn/Fe, xotopoe weHsieTcs
no IJIOMaAu JAHa OKeaHa B npeienax 1—6, cocraBiasii B cpejiHeM
2,1, ¥, KpoMe TOr0, MEHBIIHMH KoJneGaHHsIMH BeJMYHHBI OTHOUIEHHS
Ni/Cu, Ornomenne Fe/Co MeHsieTcs B IIHPOKMX HHTepBalax —
or 19 mo 260, B cpennem 60. [lpusesem cpepHuit cocTaB KOHKPEIHil
npoBuHUMi C, paccduTaHHblil Ha GecTeppHTEHHYIO OCHOBY: MapraHel —
33,3%, menezo — 17,7, xkobGanapt — 0,39, Hukenn — 1,52, wmepp —
1,13, ceuneny — 0,18%.

MurepBan kosnebanuii B cofep:KaHMM MeIH B KOHKpeuusix pac-
CMaTPHUBAEMOil TNPOBHHIMH 3HAUHTENBHO NPEBOCXOAUT Mpelesbl H3Me-
HEHHII KOHIIEHTpalHu B HuX HUKensi. B paGote Pesensna u ap. (Revel-
le et al., 1955) nokasano, uTO HaKoIJeHHe MelH B IMeJarHu4ecKHX
ocajKkax YacTHYHO CBsi3aHO ¢ OHOJMOTHYECKHMH npoueccamu. Taxkum
ofpasoM, MOMKHO MoJarath, 4TO MOAOGHBIE IPOIECCHl TaKMKe HEPaTH
CYUIECTBEHHYIO POJb TMPH aKKYMYJSLHH MeAH B MapraHueBbX KOH-
Kpeunsix. B pacnpegeneHnn Meln B KOHKpeumusix Tuxoro okeaHa
B 00IIEM OTMeyaeTcsl YBEeJIHYEHHE cojleprKaHusi 3Toro saementa O/H3
9KBATOpd, €CJAH HCKJIIOUHTh M3 PacCMOTPEHHS KOHKPEIHH MPOBHHILMIL
C «BBLICOKHMH» cojep:kanusiMi KoGanbta. Psin asropoB (Goldberg,
Arrhenius, 1958) ormeuan, uTo, NMOMHMO MeJH, KOHKPEUHH COAEpraT
TaKKe BHICOKHH [POUEHT APYruX sjieMeHToB (B uactHoctd Oapus),
ocaykJeHHe KOTOPBLIX OCVINECTB/ISETCS] B pe3yabTarte JAeHCTBHSI OHOJOTH-
yecKHX (paKTOpPOB B TeX OCAJKaX, KOTOpBHIE pacrnojarailorcs B ob1acTu
OKeaHa, Hocsleil Ha3BaHHe TIPOAVKTHBHOH 30HBl 3KBATOPHAIbHOMH
JMBEpreHIHH.

Cpean NOACUMTAHHBIX 110 AaHHLIM Taba1. 30 OTHOIIEHHI pasAHYHBIX
MeTaqioB  Haubosee yCTOHUMBBLIM siBAfleTcs coorHolleHne Mn/Ni,
IPH YCJAOBHH, 4TO HCKJIIOHAIOTCS aHOMA/bHBIE 3HaueHHs, XapakTepHble
Ans npoBHHIME B. B HeKoTOpHIX KOHKpeuusx npoBuHuuii C oTMe-
YAIOTCSl OTHOCHTEJbHO HH3KHE COJep;KaHUS CBHHIIA MO CpPaBHEHUIO
¢ obmweil BeruunHOil oTHOoweHHsT Mn/Ni. 3To maetr ocHoBaHue npej-
roJiarath, YTO CKOPOCTH POCTa MapraHieBblX KOHKpELHH B pas/IM4HbIX
yyacTkax HPOBHHUMH C CYIIECTBEHHO HEOJHHAKOBHI

[Tposunyus D (c ebicokum codepocanuem xobaibma)

Ilentp 2TOfi NPOBUHLUHK TPUXOAHTCA HA 0OJACTE MOABOAHLIX
BO3BBILIEHHOCTEll B 1eHTpansioil yactH Tuxoro okeana. Mapranuesbie
KOHKpPEIlMH 3TOr0 y4acTka JHa oOKeaHa OTHOCHTeJNbHO o6oralleHsl
KOOQJIbTOM, COJiepzKaHNe KOTOpPOro B cpefReM cocrasasger 1,2% npu
pasmaxe koseOanuit 0,7—2,1%. KoHkpeunn paccmarpuBaemoli mpo-
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BHHUMH XapaKTepPH3YIOTCS C/EAYIOUIHM CPeJHHM COCTaBOM, PacCUHTaH-
HbIM Ha OecteppHreHHYI0 OCHOBY: Maprauxen — 28,5%, xene3o —
22,6, unukenb — 0,66, memp — 0,21, ceuHen — 0,30%. Benuunna
ortHowennss Mn/Fe Bapbupyer MeHee, ueM B JPYTHX NPOBHHIMSAX;
ona meusiercss B npefenax 0,9—1,8, cocrapnas B cpepuem 1,3, Tawxke
VCTOHUMBBL 3HaueHHs cooTHomeHusi Mn/Ni, uHTepBan KoaeGauwuii
KOTOPBIX 3JleCh CPaBHHTEJbHO MEHbIIE, YeM B APYIHX [POBHHIHUSAX.
CrabuibHocTbio Xapaktepusyercsi u otHowerne Fe/Co: ono usmenser-
csa ot 8 no 39, cocraBnsast B cpeaneM 22.

[lpuypoueHnoeTs BHICOKOKOOANLTOBBIX KOHKPEUMil K BO3BBILIEHHO-
CTSM NMOABOJAHOIO peibedha NeHTPaJbHOI YacTH OKeaHa BecbMa OTYeTIH-
Ba M TNpuMeuarenbHa. M TeM He MeHee KOHKpeUHH C OTHOCHTEIBLHO
BBICOKHMH CcOJiep:KaHnsIMH KobajabTa BCTpeualoTcs W B APYTrHX oOna-
CTSIX OKeaHa, Kak B IJyOOKOBOJHBIX AENpeccHsx [AHa, TAK M Ha INOA-
BOAHBIX KOHTHHEHTAJbHBEIX NOAHATHAX.
© OmnuuTenbHOR 0COOEHHOCTBIO MapraHleBbX KOHKPeUHi W KOpOK
npopuHuuy D siBAsieTcs BHICOKOE MPOLEHTHOE COJAeprKaHye CBHHIA
H, HanpoTUB, HM3Kas KOHIEHTPAaLHs MeNIH.

He wuck/iioueHo, yto nopojbl, cjarawouiie MoJABOAHBIE TOPBl NpO-
BHHIME D, OTHOCHTe/IbHO OBorameHbl KoGaabToM, M, CJeJ0BaTelbHO,
MOpcKas BOJa B OKPYJKAlolleM paiioHe Takxke MoMeT OblTh oforamuiena
3THM 3JeMeHTOM. Kpome Toro, BecbMa BepoSITHO, UTO Pe3KO OKHC/IH-
TelbHas o0CTAaHOBKA 3THX YYacTKOB OKeaHa OJaronpHsATCTBYET IOIJo-
LIEHHI0 UOHOB KOOanbTa ocaAaroimuMics soasMu anbo unenocpenct-
BEHHO CaMHMH KOHKpeuusMH. Kak mpaBuio, y4acTKH NMOAHATHI TNOA-
BOJAHOTO peabeda XapakTepH3YIOTCH B LEJOM Pe3KO OKHC/IHTeIbHLIMH
YCJIOBUAMH B CBA3H C BHICOKMMH CKOPOCTAMH BOJHBIX TeueHMil Haj
BO3BBILIEHHOCTSMH.

Onnoii U3 caMbIX HHTepeCHBIX 00JacTeil, MOKa3aHHBIX HA CXeMaTH-
Yeckoil kapre Tuxoro okeana (cm. puc. 63), sBasieTcss nepexojHas
3oHa CD—1, npoctupalomasicss Ha BocTOK Bloab 22° c. u1. Iloxasasio-
mee GONBIIMHCTBO MapraHileBblX KOHKPELUHH 3TOH 30HBl OTIHYAETCS
He TOJbKO OTHOCHTENILHO BBICOKHM cojJepzKaHdeM KoOanbTa, HO H COfep-
JKHT TaK:Ke BechbMa OILYTHMble KOJHYecTBa MeAH H HHKeas. YacTb
3710l 06GJacTH, NepekpbiBaloulasi npoBHHUHIO A—I, obpasyeTr 30HY
AD, Opnako noclelHsiss 30HA BbieJe€Ha HAa OCHOBAHHH BCEro JIHILb
oaHoro obpasua (ctanuus DWBD 1), xotopoifi Moker oKasaTbes
aHOMaJIbHbBIM,

Hpyeue nepexodrsie 30HbL

HecmoTtpsi Ha To uTo Ha pHc. 63 BAOMBL TPaHMIL MeMAY NPOBUHIMS-
mu A, B, C u D nepexoaHsle 30Hb He 0003HAYEHDbl, MOXKHO HaJleAThCH,
YTO TakHe 30HbI eue GyayT oOHapyxeHbl. Ha puc. 63 nopoOHble 30HbI
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BBLIIGNISIOTCS JIHIIL B TeX CJyuasx, KOrla HMeollHecs aHaiusnl yoemu-
TeJIbHO YKasbiBaloT Ha WX Hannuue. Tak, yuactku nposununu A—3
u A—4 wmoxHo KinaccHpuuupoBaTh Kak nepexofHble 3oubl C—D.
OpHako B KOHKpenusx M3 3tux obaacreil BesiunHa oTHowenuss Mn/Fe
He mnpeBbimaer 1, a ornowennss Ni/Co — Gosee [, 4TO MO3BOJNINIO
KJIaCCH(pHIMPOBaTh HX KaK KOHKPEUMH mpoBnHunn A.

AHQAUBBL PASAUMHBLX CA0€8, NPUHAOANCAUUX e0uHOL KOHKpeyuu

B tabn. 32 npuBojATcs pe3yabTaThl aHaln3a HECKOJbKHX CJIOEB,
BBIJIEIEHHBIX W3 MapraHleBoil KOHKpeuuH, kotopasi Oblia MOAHSATA
B BOCTOUYHOH uactH THXoro oxeaHa, B NpoBuHUMH C—2, Ha CTaHUMWH

Ta6auuna 32

XHMHYecKHil COCTAB Pa3juYHLIX CJAOEB OJHOH KOHKpeunuwu 1)

AHaan3HpyeMas 4acTh, BeCOBule 9,

SeMeHT
1—2 cu or aapa 2—3 ¢m OT siApa 3—4 cuM OT sApa 2—4 cM OT sAApa
Si0y 14,7 14,7 12,3 12,6
Ca 1,23 1,46 1,56 1,40
Ti 0,33 0,52 0,61 0,38
Mn 30,7 29,1 27,7 32,1
Fe 2,3 3,9 5,3 3,2
Co 0,11 0,16 0,22 0,20
Ni 1,37 1,26 1,33 1,05
Cu 1,34 1,00 1,00 0,77
Sr 0,051 0,051 0,056 0,051
Ba 0,56 0,46 0,45 0,33
H,0 12,7 15,9 14.9 11,5

I IMaprauuesaﬂ KOHKpellus noaHsta Ha cranund  Alb. 13, 9°57’ c. w.,
137°47" . 1., rayGuna 4930 &. Muamerp xonxpenuu 10 cx. Kosonka rpysra ne noj-
HUMAJIAC.

¢ Koopaunatamu 9°57" c. ui., 137°47" 3. 1. B 1iesioM X¥MHYeCKHil COCTaB
pasnuYHBIX 000J0UeK paccMaTPHBAEMOl KOHKpELHH OTJIHYaeTcst BhIAep-
KAHHOCTBIO; HCKJIKOYEHUE COCTABJSET JHUIIL HE3HAUHTEIbHOE MOBbILIe-
HHE KOHUEHTpauny KobanbTa oT s/lpa K Hapy:KHBIM CJI0SIM |, HanpoTHB,
YMEHbIUeHHE COAepKaHUA Med B TOM Ke HalpaBleHUU.

Hemaavroul ombop 06pasyos ua 3a1eicu MapeaHiessx KoHKpeyull

HackonbKo H3BeCTHO, /UL B OAHOI 00/acTH OKeaHa TPOBOLHIICS
JetalbHblii oT6op 00pasuoB MapraHueBbIX KOHKPEIHH, Ppe3yJbTaTbl
M3YUYEHHS KOTOPBIX OKa3alochb BO3MOMKHBIM BKJIOUHTb B 3Ty KHHUTY.
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Llentp 31oit obnactu Haxopures B 370 km K ioro-sanaly oT IOXKHOM
okoneunoct Huxueit Kanndopuuu (puc. 64). Beuo oto6pano 10 nmpo6
BAOJb TpaBepca, Haual0 KOTOPOrO MPHXOJAHTCH Ha TOYKH ¢ KOOpPAHHA-
ramu 22°00" c. m., 116°14" 3. ., B 560 km x 3anagy or mbica CaH-
Jlykac, u okaHuMBaioulerocsi B Touke 21°53" c. u., 112°47" ‘sam.,
npumepHo B 240 ka K 3anajgy oT 3Toro Muica. KoHkpennn nojunvanichb
HA KaJIOH CTaHLHM, e MPOBOAWIOCH AparHpoBaHHe.

BHewne noAHATHIE Ha [OBEPXHOCTb KOHKpPELMHM pasiHyalorcs
cpaBHuTeNbHO ¢1abo. Mx pasmepbl Mensiiotest B untepsaie 2—I10 cu,
cocraBasisi B cpefnem 5 cu. [lo dopme koukpennn Gosee seero Hanomu-
HAIOT MUHHATIOPHBIH JAHOUEpnarelb ¢ COMKHYTHIMH CTBOpKaMmu, OAHAKO
Ha cranund DH 2 Obuti noAHSATH 3K3eMMJAPBL MOUTH cepHUecKoi
¢opmbl. Ha cranuun DH 10 BeTpeueHbl TakzKe LHJIMHApHYECKHE KOH-
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P uc. 64. Kapra yuactka TuXoro okeaHa K 3amajly OT 10XKHOHl OKOHEUHOCTH
Huxneit Kaandopuun., Ha kapre nokasanbl ToukH oT6GOpa MapraHueBuX KoH-
KpeuHuit (cepusi GAH3PACHONOMKEHHBIX CTAHIHIH).



TaGanuwa 33 B
'S
XuMuueckuit cocTas MapraHueBbix KOHKPewmd (psj 6iH3pacronomenux CTaHUMIT)
Cranuus DH 1 DH 2 DH 3 DH 4 DH 5 DI 6 DH T DH 8 DH 9 DH 10
UlupoTta 22°00" ¢ 21°50" ¢  21°40° ¢ 21°31"¢c 227 21791 ¢ 21°33" ¢ 21°40’ ¢ 21°48’ ¢ 21°53' ¢
,!10.:1:‘01‘3 116°14*8 115%12°3 114°11’3 114°08°3 114°07’' 3 114°06° 3 113°48°3 113°30°3 113°03°3 112°47" 5
FayGuna, m 3480 3430 3800 3800 3800 3660 3660 3420 3450 3385
A:couuup},aomue Kp. ra. Kp. ra. Kp. ra. Kp. ra. Kp. ra. Kp. ra. Kp. ra. Kp. ra. Kp. ra. Kp. ra.
ocagx
Ilpoﬁoo;‘dopunﬂ Jlpara Ilpara ﬂpars Jpara HApara }'lpara Hpara leara Ipara Jlpara
Juamerp KoOHKpe- 2—-8 —8 +9—17,5 2-9.5 1,6—=13,6 1,5—10 2—8 —10 1,6—7,5 2—6
UHH, CM
AHanuaupyemas ITpouas. 1 em Ilponan. ITpouas. Konkpe- 0,5 Konkpe- Iponse. 0,5 Koukpe-
4acTh 4acTh KOHK, 4acTh qacth HHA B 1€~  KOHKP. IHs B ue- 4acThb KOHKP. ILHA B 1e=
J0M noM J0M
5
Xumuneckudi cocmas, eecosvie’ -
Mn 27,8 25,1 28,8 28,2 27,6 28,9 24,4 28,9 31,0 30,3
Fe 10,4 13,0 8.9 8,1 10,9 9,0 7.5 9,4 8,3 5,7
Co 0,08 0,11 0,09 0,05 0,11 0,08 0,05 0,07 0,04 0,01
Ni 1,02 1,02 1,19 1,46 1,23 1,36 1,24 1,24 1,10 0,54
Cu 0,61 0,50 0,64 0,77 0,62 0,72 0,62 0,60 0,47 0,31
HO, 31,2 33,4 33,1 34,5 33,5 34,3 30,9 34,2 32,9 36,1



JIHO I'JIYBOKOIO MOPH

bo
Sy
“

Kpelnu. Bce KoHKpeuMH pacrnosaraauch Ha MOBEPXHOCTH KpPaCHBIX
FJIMHUCTBIX  OCaKOB.

B raGn. 33 yxkazano cofeprmanue Maprauna, kenesa, xoOGanbra,
HHKeJIs ¥ MeJH W IPUBOASITCA KOOPAMHATHI TeX craHUMi, rie orGupa-
Juck oOpasiel Koukperuit. [To Mepe npubaizkenns K yereio Kamndop-
HHICKOrO 3aluBa B KOHKPEUMAX HaOJIOJaeTcsi yMEHbLIEHHe cojlep-
JKAHUS  2Kesiesa M cjaboe TMOHHKEHHe KOHleHTpauuil  kobanbra,
HuKens 1 Mean. OHako collep:KaHHe MapraHia, HalpOTHB, Bo3pacra-
eT B TOM JKe HanpaBjeHHH. JTa TEHJCHIHS B H3MEHEHMH XHMHUECKO-
ro cocTaBa KOHKpelMii Hameuaetcsa Ha Bcell muomanu Kamudopnuii-
CKOro sajiuBa, o61acTh KOTOPOro Ha OCHOBAHHH aHAIM3a HECKOJb-
KHX 00pasioB KOHKpEIHi paccMaTpUBaercs Kak —«BbICOKOMaprat-
1eBasty.

WMayuennpie xonxpeuns Kanudopuuiickoro sanusa oTanualptcs
HECKOJIbKO MOBHIIIEHHBIMU COAepPKAHUAMH BOJABI 110 CPABHEHHIO C ee
CPEeJHHM cojleprKaHKHeM, BBIMHCAEHHBIM N0 JaHHbM Taba. 30. 1o pasnu-
uyde oObscHsercss TeMm, uto obpasusl U3 KanudopHuiickoro 3sanuba
JO Hayana aHanM3a XpaHWIHCh B BOJOHENPOHHIIAEMbIX IJ1ACTHKOBbIX
MeIloYKaxX, Torja Kak vacThb o0pasioB KOHKPEIHi, aHaJW3bl KOTOPbIX
npusBoAsares B rabi. 30, XpaHWIach B OTKPLITHIX MOACODHBIX IOMelle-
HHSIX My3eeB B TeyeHde nocaeAHux 60 Jjer, u, takum obpasoM, Goiib-
Mmas 4acTh THAPATAlHOHHON BOABI 3THX 00pasioB, BepoOATHO, MOTe-
psHa.

CONEPXAHHME PA3JIMYMHBIX METAJIJIOB B MAPIAHIEBBIX
KOHKPELUHMAX THXOIo OKEAHA

KonnuecTBa pasiuuHbiX 3JE€MEHTOB B MapraHUeBBIX KOHKpeLHsx,
JeKanmx Ha ane THXoro okeaHa, BHIYHC/IEHB! Ha OCHOBAHMM TOJCUETA
oOlMX  3aMacoB  KOHKpeUMOHHBLIX oOpasoBauuit (cM. Tabm.  25)
i JaHHBIX O CPEeJHEM XHMHUECKOM COCTaBe KOHKpeuuil (cm. taba. 28).
Pesyabrathl nojcuera ceefenbl B Tabm. 34. Ecaum gaxe 1% Bcex Map-
raiieBblX KoHKpeuuii Tuxoro okeana OKaKeTcsi 3KOHOMHUECKH IpH-
FOAHBIM JIsl A0OLIMH, TO M B 3TOM cJjydae 3anachl MHOTHX MeTa/lloB,
3aK/JII0UeHHBIE B KOHKpenusax, OYAVT CTOJNb TPadIHO3HBI, 4YTO MPH
COBpPEMEHHBIX TeMnax noTpeGleHHss HX XBATHT HA MHOTHE ThICSUH
JIeT.

B Ttabnm. 34 nano TaKiKe CONOCTABJEHHE CcocTaBa MapraHileBbiX
KOHKpEIHH ¢ KJIapKOBLIM COJEpzKaHHeM 3JeMEeHTOB B MOpPCKOH Boje
(B rtaGauie rpada «cooTHOWEHHE KOHIEeHTpauuit»), Tak, B yacTHOCTH,
KOJMHUECTBO MapraHila B KoHKpeuusx B 240 MjH. pa3 NpeBOCXOJHT
ero cojiepxKaHue B MOPCKOH BOJe.
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TaGauma 34

KoauuecTBo M CKOPOCTh HAKOMNJEHHS PA3IHUYHLIX IJEMEHTOB
B MApraHueBblX KOHKpPeuHax Tuxoro okeana

o _ Konuexrpanus
: cn(;le);ﬁ:;e:ue Sal?;:uﬁﬂlf‘ou aﬁﬁagc;;ei;ae'::rg 3‘““'.“"‘{?:’ 8 MOD= CoorHOMmEHHE
INeMEHT  p youkpennax, THXOTO oKea- B KOHKDEIHAX, 1“;‘1’"_?0‘32;_0_ KOHILeHT ALK
pecossie % 1) wa, 109 m 2) 108 m/e00 3) Bhie Y, 4)

B 0,029 0,48 0,0018 4500 64
Na 2,6 43,0 0,16 1,1-10% 2.5
Mg Y7 28,2 0,11 1,8:108 13
Al 2.9 48,0 0,18 10 2,9.108
Si 9,4 156,0 0,56 — —
K 0,8 13,2 0,048 3,8-105 25
Ca 1,9 31,2 0,12 4.10° =
Se 0,001 0,017 0,0006 0,04 2,5-10°
Ti 0,67 11,1 0,041 1 7-10%
A% 0,054 0,90 0,0033 3 2.10°
Cr 0,001 0,017 0,0006 0,05 2-10°
Mn 24,2 400 1.5 19) 2,4.108
Fe 14,0 230 0,84 19 1,4-108
Co 0,35 5,8 0,022 0,4 9.108
Ni 0,99 16,4 0,061 2 5-108
Cu 0,53 8.8 0,033 2L 3-108
Zn 0,047 0,78 0,0029 b 100
Ga 0,001 0,017 0,0006 0,03 3-10°
Sr 0,081 0,13 0,005 8000 10*
Y 0,033 0,55 0,001 0,3 5-10°
Zr 0,063 1,04 0,004 — —
Mo 0,052 0,86 0,003 12 4.104
Ag 0,0003 0,005 0,00002 0,15 2-104
Ba 0,18 3,0 0,011 50 3-104
La 0,016 0,26 0,001 0,3 5-10°
Yb 0,0031 0,051 0,0002 e LIS
Pb 0,09 1,5 0,0034 5 2.10°

1) CopepsaHust 3/1eMEHTOB B BeCOBLIX") B pacueTe Ha BO3AYLIHO-CYXYI) HABECKY

NpHBEJAEHH B TabuL.

2) B ocHoBY pacueTos
(1,66+-10'2 m), ykasannas B Ta6a. 6.

1N0JIOJKeHa BeJTHYHHA

ob1iero

3amnaca

KOHKpELWHH

3) B ocHOBY pacueToB NoJojKeHa Cpeamssi rofoBas CKOPOCTb HAKOMIEHHS KOH-
Kpeunit, pasuas 6,0-10% m.
%) Riley, Sinhaseni, 1958.
5) MengiouHecss BeJHUHHbI,
%) Pesko MensiomiHecsi BeJIHYHHBI.

MAPFAHUEBBIE KOHKPEIIMM B ATJIAHTHUECKOM H HHIHACKOM

OKEAHAX

MapranueBble KOHKpeuHH oOHapy:keHbl B psjle YyacTKOB JHa
Arnantiueckoro n Muauiickoro okearoB. OIHaKO 3afexu KOHKpPelri
B 3THX OKeaHaX pas3BHTbl He CTO/b WWIHPOKO, Kak B THXOM oKeaHe.
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Ilo Beeit BEPOSITHOCTH, MEHbINee KOJHYECTBO 3ajeKeli MapraHueBbIX
KOHKpellHi B ATNaHTHYeCKOM OKeaHe MoKeT ObiTh 0ObsiCHeHO 3HAUH-
TeJibHO OoJee BBICOKHMMH TEMIIaMH CEeIHMEHTALHH B 3TOM OKeamHe.
Ha cxemartuueckoii kapre Atiantuueckoro okeana (puc. 65) nokasanbl
YUacTKH, TJe Mpou3Bojuiacs oTGop oOpa3uoB U3 3anexeil Mapraiensx

0 1000 2000 3000xM

Py c. 65. Kapra AT/aHTHUECKOTO OKeaHa C YKasaHHEM pAClOJOXKEHHS IpyH-
TOBBIX H tpororpaqmqecxﬂx ctannnit. Lludpa oko/s0 3HAUKA CTAHIHH O3HAuAEeT
KOHLENTPAaNHIO XoHKpeuni B 2/cyu® Ha noBepXHOCTH AHA OKeana GAM3 3TOH TOUKH,

! — rpynToBBle eTanuuu; 2 — dororpadbuueckme cranunu. [IaBnuil macTad coxpaHnsfercs
B/AOJIb OCeBBIX MepHJAHAHOB H mapaJiienei B HHTeppaae + 40°,

17—572
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KoHKpernuii. Kpome Toro, Ha 3TOfl e KapTe NOMeueHBl MecTa, UJe
Ha OCHOBAaHHH MOABOAHBIX (PoTorpaduii NOACUMTHIBAINCH KOHIEHTPAIHK
MapraiieBblX KOHKpEHHHd Ha JHe OKeaHa.

M3 nanubix, noMemeHHHX B Taba. 25, HeAb3d clefiaTh CKOJbKO-
HHOY/b ONpeNeNeHHbIX 3aK/IoueHHH O 3aKOHOMEPHOCTSAX H3MEeHEeHMst
XHMHUECKOr0 COCTaBa KOHKpPeUHili mo miomaau AHa ATIaHTHYeCKoro
oxkeaHa. Ilo CBoeMy XHMHYECKOMY COCTaBY KOHKpEIHH ATIaHTHKH
OMU3KH K MapraHieBbiM KOHKpeuMsaM rnpoBuninii A4 Tuxoro okeana.
B roxuHOH uyactH ATJIaHTHUECKOro okeaHa Oblla MOAHATAa BCEro JHIIb
ofiHa mpoba KOHKpeUHii; yeTblpe Apyrux obpasila U3 3TOH UACTH OKeaHa
npexcTaBasiiy coboil auGo KOpkH, Jub0 NeM3y, HMIpPerHHpoBaHHYIO
JBYOKHCBIO Maprasia.

[Tnato Buaeiik, pacnonaratomeecs 61u3 noGepexxuil mraros Cesep-
noit u I0xuoit Kaponuusl, ®aopujia, npejicrapaser coboii HHTepeCHe-
YO 3a/eKb MapraHieBbix KoHkpeuufi ArtnanTuueckoro okeana. Ero
IJomajib, B MNpefensax KoTopoil orMeuaiotrcss rayounst 200—1000
cocrapisier npumepHo 200 Toic. km?. Ha noasomubix QoTtorpadusx
MapraHieBbix KOHKpeIHH, CHATHIX B paifoHe mjato bJaeik (cM. puc. 60),
BHJHbI OTHOCHTEJILHO HHTEHCHBHAHIE KOHLUEHTPAIMH MapraHleBBIX KOH-
Kpemuii. BoamozkHoii npuunnoii, ofycnoBuBLIeii (hopMHpOBaHHe MapraH-
1IeBBIX KOHKpeUHH Ha niaato biaeilk — o61acTi OTHOCHTENLHOTO MEJNKO-
BOJbsl, NpuOAHKeHHOH K Oepery KOHTHHeHTa,— FABJSIETCA TedeHue
[oabderpuM, mpoxoisulee uepe3 3Ty obaacTh H YHOCsILee cO JHa
OKeaHa TeppHIeHHbE OCaiKH. 3aCHy:KHBAIOT BHUMAaHHUST OTHOCHTEJIBHO
BBICOKHE cofiepzkanis (ocata Kanablusi B KOHKpPEIMSX muato bieik
N0 CPaBHEHUIO ¢ KOHKpeuusiMu Apyrux obnacreit AtsnanTtuxku u Tuxoro
okeaHa. B Taba. 35 caenyrourue HoMepa o6pasiioB KOHKPEIHiT OTHOCST-
ca k maaro Baeitk: WHOI; A.266-40; A.266-45 u A.266-41.

Mapearuessie Konkpeyuu e HuOulckom okeare

Mapranuesble Konkpeinn MHAHACKOrO OKeaHa TNOYTH TOMKAECTBEH-
HBI 110 CBOEMY CPEJHEMY XHMHUECKOMY COCTaBY KOHKPEIHAM ATIaHTHKH.
Onnako KOHKpeluH M3 ofsacTH, Haxolsmeiics K iory ot Ascrpaniuu,
XdapaKkTepu3yloTCsl OTHOCHTEJIBLHO BBICOKHM COJeprKaHHeM MeIH —
Zo 1,8% (Goldberg, 1954). B taGn. 36 npuBefeHbl pe3ysbTaThl XHMH-
YecKUX aHanu3oB 6 oOpasioB KOHKpeuui, noaHatex co ana Muauiicko-
ro okeasa.
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XuMHYecKHit cOCTaB MAPraHuesblX KOHKPeUHi ATJAHTHUECKOro OKeaHa

Cranyus Blake T U. 5. Navy WHOI1 A.266=40 A.266--45 A.266-—141 Theta 1—7
HIupoTta 39°57’ ¢ 30° ¢ 30°51’ ¢ 30°53’ ¢ 30°57" ¢ 30°59’ ¢ 32°13' c
Joarora 66°49” 3 76%a 78°27' 3 T78°47' 3 78°21" 3 78°14' 3 69°06° 3
I'ny6una, m 3710 2645 732 815 810 879 5290
Accaunupyouiue ocagKu Tgl_p. ac. Hae. un Tep. oc. Kop. u. Kop. u. Kop. . Kp. ra,
[1poGooTGOpPHHK paa Jpara Jlpara Ilpara Jpara Jpara Jpara
JlHaMeTp KOHKpPeLHH, cM 1—4 — 48 2X10x13 2,5x8,5X18 8x6x6 0,5%0,6x3
Yaeabsubiil Bec 2,42 2,48 2,67 = = -
Anaanappyemad qacTh KoHKpeuust KoHKpel st Ilponse ITpouss. Mponss. ITponae. [Mpouas

B Neaom B Leanom yatTb yacTthb HacTb vacTh YJacTh
Xumuneckuit cocmas, secosvie %
Al,O4 6,9 5,3 4,9 4,8 2.7 4,5 9,8
SiO, 27,1 7,5 2.9 2,9 2,3 4,9 25,2
P 0,028 0,051 0,147 s — — 0,169
K 0,56 0,30 0,31 s — — 0,95
Ca 0,89 1,94 7.32 9,9 11,1 8,9 17
Ti 0,57 0,68 0,34 0,20 0,19 0,21 0,37
Mn 10,1 14,8 1540 11,8 11,1 13,6 14,8
Fe 16,9 20,0 15,5 14,3 14,1 10,4 9,3
Co 0,12 0,40 0,41 0,39 0,38 0,48 0,14
Ni 0,21 0,27 0,59 0,42 0,33 0,53 0,29
Cu 0,10 0,10 0,14 0,06 0,03 0,10 0,30
Zn 0,069 0,067 — 0,055 0,049 0,039 0,058 - 0,043
Sr 0,086 0,13 0,19 0,13 0,18 0,17 0,058
Mo 0,035 0,43 0,055 0,035 0,036 0,040 0,024
Ba 0,50 0,62 0,52 0,41 0,34 0,46 0,37
Pb 0,11 0,12 0,15 0,21 0,19 0,15 0,14
H,0 17,3 23,3 15,6 12,6 12,3 11,0 13,5

TIMotepn npu npoxanu-
BaHUH

% Hcrounnk

[

I

|

l

l
I

BEdOW OIOMOIAIrI OHIY

682
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09¢

CraHuus Muir Smt SW 270 Theta 1—6 BM 198a WHOI 7 BM 197 V. 156—151
Inpora 34°52" ¢ 28°05" ¢ 29°17' ¢ 29°18° ¢ 30°49° ¢ 31°49' ¢ 20°24" ¢
Jloarota 62°30" 3 60°49’ 3 57°23‘s 57°20’ 44°33’ 3 43°25’ 3 66°24’ 3
IayGuHa, m 1460 5760 5840 5781 3540 3700 5520
AcconBEpyIOUlHe OcajKH Kop. o6a. Kp. ra. Kp. ra. — HaB. ua - Kp. ra.
IpoGooTGopHHK JHpara Tpybka llgara — Hpara - Jpara
JlraMeTp KOHKpelHH, cM 2 cm KOpKa 2—3 BX9x10 — : — 4—5
¥ penwHblit Bec — — 2,40 — —_ — 2,33
AHanu3aupyeMasi 4acThb Ilpouss. ITpouss. Hapy mubie — Koukpeyus —_ Tlpou3s.
qacThb 4acTh I em B ([eJI0M Y4acTh

Xumuueckuil cocmas, secogsie %
A1203 2:6

7 8,2 — 5,0 —_ 6,6
SiO, 2,0 12,3 13,5 17,6 5,5 9,2 14,1
P — - 0,096 - — - —_
K - 0,49 0,51 —_ —_ - 0,42
Ca 2,23 L27 0,41 — 2,03 - 1,07
ki | 0,57 0,60 0,65 0,48 0,87 0,91 0,62
Mn 16,9 18,9 16,2 — 11,6 - 12,9
Fe 18,9 1,54 15,9 17,56 25,9 24,3 19,8
Co 0,91 0,33 0,54 0,30 0,79 0,48 0,24
Ni 0,97 0,57 0,49 0,36 0,16 0,19 0,27
Cu 0,04 0,26 0,28 0,20 0,07 0,10 0,19
Zn 0,053 0,071 0,067 — 0,051 — 0,043
Sr 0,13 0,080 0,077 —- 0,09 0,088
Mo 0,039 0,038 0,031 0,047 0,017 0,032 0,030
Ba 0,71 0,80 0,69 — 0,67 - 0,69
Pb 0,23 0,10 0,13 — 0,20 - 0,16
H,0 21,5 21,3 18,1 — 17,1 — 19,6
IMorepn npu npoxanu- - — —_— 12,5 — 12,9 -

BaHHH
Herounuk Willis, Willis,
Ahrens, Ahrens,

1962 1962

9 YHVYIfI
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CraHuuns Chal. 16 UNK BH | V. 15—135 A, 322 A, 316 V. 15—125 V. 18—11
Ulupota 20°39’ ¢ 6°08’ ¢ 20°59’ 10 34°36” 10 34°42' 10 49°21’ 10 59°00" 10
Hoarota 50°33’s 21°07" 3 31°49’s 17°00’ B 16°54" 8 47°45' 3 52°54' 3
Cny6nua, » 4450 7180 4180 2743 3200 4980 3060
AcCCoUHHPYIOULHE OCAAKH Has. ua Hsze. un -— -_— - —_ Byak. nop.
Ipo6ooT6OPHHK Jpara Teunerp. Kabeab Tpan - - Tpaa Tpan
JluaMeTp KOHKDCUHH, CM 2—3 2030 —- — 1 ¢ KopKa 3x3IxX3 1 em Kopka
¥Yaensubiil Bec — 2,46 -_ — — —_ —
AHanu3upyemas wacTh KoHKpeuus HapyxHble KoHKpeyus Ilponas. 0,6 Ilponss.

B 1eJ0M 2 cm B 1eJ0M 4acTh KOHKpelHH 4acThb
Xumuneckudi cocmas, eecoeste %
Al,O, 4,0 7,6 10,4 - — 7.6 5,1
Si0, 8,8 28,4 54,9 11,4 16,9 33,8 29,5
P — e — — . — —
K — 0,41 — —_ — - —
Ca 1,24 0,98 1,46 — — 1,22 1,19
Ti — 0,42 0,31 0,053 0,093 0,29 0,25
Mn 18,5 10,7 2,4 —_ —_ 12,7 10,8
Fe 24,3 16,1 13,0 9,3 15,5 12,0 15,8
Co - 0,30 0,09 0,20 0,20 0,09 0,15
Ni — 0,24 0,013 0,71 0,75 0,46 0,39
Cu — 0,14 0,04 0,083 0,095 0,09 0,08
Zn - 0,052 0,035 — - 0,063 0,067
St - 0,082 0,11 —_ — 0,084 0,080
Mo — 0,030 0,000 0,033 0,044 0,015 0,014
Ba — 0,50 0,14 —_ — 0,25 0,30
Pb - 0,093 0,16 —_ — 0,13 0,12
H:0 13,6 20,1 5,3 -_ — 13,7 13,0
TToTepu npu npokaiu- — — - 13,6 13,4 - —

BAHHH

HeTouHHK Murray, Willis, Willis,

Renard, Ahrens, Ahrens,

1891 1962 1962

BAOW 0.J0MOIAILI OHY

198
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XHMHYECKHH COCTAR MapraHuesblx KOHKpeuun Huanickoro okeana ki
CraHIuA BM 966 . 16—17 _ V. 16—19. V. 16—20 V. 16—29 Chal. 160
Hlnpora 6°55" ¢ 26°54’ ¢ 29°52" 10 30°38’ 10 37°50" 10 42°42’ 10
Lloarota 67°11" B 56°04’ p 62°36” b 70°07’ B 124°30° B 134°10’ B
Fay6una, & 4793 4855 4396 3958 . 5518 4760
Accouuupyioumue ocajku — — —_ — —_ Kp. ra
T1po6ooT6OPHHK - Tpan Tpan Tpan Tpad %pan
JlHaMeTp KOHKpEUHH, cM — 1,5 3—~9 1-2 1—6 —
¥YaeanHsiit Bec = == — e — - -
AHanu3supyemas yacte - KonKpeuns I1pouss. Ilpouss. 0,5 —

B 1eq0oM 4acTb 4acTb KOHKpeuHH
Xumuueckuti cocmas, eecosvie %
Al,O3 — 10,6 6,1 5,9 7.0 4,0 ;
Si0O; 20,3 37,1 20,3 18,4 25,3 25,0 >
P — — — — — 0,26 @
K o o o o - A >
Ca —_ 1,80 1,43 1,47 1,04 — &
i 0,36 0,40 0,65 0,56 0,25 0,31
Mn — 11,1 9,5 11,9 18,4 21,0
Fe 14,3 9,7 20,9 19,2 10,3 Lo K]
Co 0,15 0,21 0,29 0,25 0,15 0,09
Ni 0,95 0,42 0,13 0,24 0,90 1,156
Cu 0,40 0,29 0,11 0,16 0,45 1,81
Zn - 0,055 0,047 0,060 0,065 —
Sr — 0,093 0,096 0,093 0,064 —_
Mo 0,054 0,008 0,013 0,013 0,023 -
Ba - 0,26 0,50 0,45 0,27 —
Pb -— 0,13 0,15 0,15 0,10 -
H,O = 11, 15,0 19,6 14,6 20,4
IMorepu npu npokaJHBaHHH 14,2 S — — — e
Hetounnk Willis, Goldberg, 1954;
Ahrens, Murray, Renard,

1962

1891
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METObl PA3PABOTKH TIOJIE3HBIX HWCKOITAEMBIX
B OKEAHE

Ecan na cyme npupoJa BHCTYHaeT IPOTHB TOPHOTO MHIKEHepa,
Kak ero cypoBblii IPOTHBHHK, TO B Mope OHa 0COOEHHO IPO3HA H KOBAp-
Ha. 'opHsK, mocAraioulii Ha TallHbl M COKPOBHIA OKeaHa, AOJIKEeH
ObITh IOTOB K BCTpeYe ¢ CAMbIMH Pe3KHMH TepeMeHaMH B €ro HacTpoe-
Huu. [loucTHHe BBI3BLIBOM 3THM TPO3HBIM CHJIAM MPHPOALI MOMKHO Ha-
3BaTh CO3/laHHe TAKOro s(p@pexTHBHOro Metoja pa3pabOTKH MOJE3HbIX
HCKOMaeMblX B OKeaHe, B KOTOpDOM ObLTH OBl HPELyCMOTPEHBI MEpEI
3alMTHl OT BOJH, HEOXKHJIAHHBIX BETPOB, KOPPO3HOHHOrO NeHCTBHSA
COJIEHOH ~ BOARl M HENPEpBIBHOrO cMelleHus padouero OCHOBAHHSA
SKCIVIYaTallHOHHBIX  YCTAHOBOK.

[nsi pa3paboTKH MECTOPOXKAEHHH I[0JIe3HBIX HCKOMaeMBIX CYIIH
CO3JlaHbl MHPHAJLL Pa3siHYHBIX METOJ0B. JKCIIYaTalUIO Ke MHHEpalb-
HbIX 6OraTcTB MOPS BO3MOXKHO NMPOH3BOAHTH CPaBHHTEIBHO HEGO/BIIMM
yueaoM cnocoGoB A00bIYH, TOCKOJNBKY 3ajleH OKeaHa M yCJIOBHS
HX pa3paboTK{ OTIHYAIOTCSA OTHOCUTEILHBIM eHooGpasueM. OnuceiBae-
Mble B 3TOH IJlaBe MeTOJbl SKCIyaTauuin MOTYT OBbITh NPUMEHHMBL JJIst
pa3paboTKH 3HAYHTEJIBHOTO YHCJIA OTACABLHBLIX MECTOPOXKAEHH. 3/ech
obcyzKaaloTes JIMIIbL OOLIHE achneKThl TeXHHUYECKHX H 3KOHOMHUYECKHX
(aKToOpoB, NOCKOJBKY IOJHOE ONHCaHHe MeTOJOB pa3paboTKM I10JIe3-
HBIX HCKOIaeMbIX B OKeaHe MOIJIO 3aHfiTh [0 00beMy OTAe/lbHYIO KHH-
ry. Taxoii noixol BHONHE YMecTeH Takike M I[OTOMY, HYTO 3alexKu
MOJE3HBIX MCKONaeMblX OKeaHCKOro JHa paccMaTpHBalTC B 3TOM
KHure Ju60 Kak MUHepasibHble pecypchl, JHOG0 KakK INOTEHIHATbHbIE
MHUHEpa/JbHBIE PecypCHI.

Cpeau psifia ONHCaHHBIX B JIMTepaTtype crnocofoB pa3paboTKH HMEIOT-
€A TaKHe MeTOJbl, KK, HaNpHMep, npuMeHeHHe B MEIKOBOJHLIX YCJIO-
BHAIX MHOTOKOBINOBBIX Jpar, s J0Ka3aTeJbCTBA 3KOHOMHYECKOH
peHTabeIbHOCTH KOTOPBIX noTpeboBanuck AecaTuaerusi. Muorue croco-
Obl HCNOJNIb30BaHUsl MHHEPAJbHEIX OOTATCTB MOpPS eue MNpPefCTOUT
HCIIBITATh ¢ TOYKH 3pPeHHs] X KOMMepuecKoH npurofnoctH. B ux uucae
MeToAbl A00BUH B ofcTaHOBKe rayGokoro mopsi (Mero, 1959, 1960a).
Muorue He3aBHCHMBIC areHTCTBA ¥ MpOMLILVIEHHLIE KOpropaiuH pac-
XOIYIOT COTHH TBICAY JIOJIIADOB Ha yCOBEPILEHCTBOBAHHE H KOHCTPYK-
THBHYIO pa3pafoTKy MeTOJA0B IMyGOKOBOJAHOMH J0OBIUH, I10Jy4eHHbIE
HMH OOHaJeHBalolHe Pe3VyJbTaTel MO3BOJMJIH, B YacTHOCTH, ¢ 0OJb-
10fi YBEPEeHHOCTBIO OTHECTH (hocthopuTOBLIE H MapraHLeBble KOHKpPEeUHH
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OKeaHa K paspsily MHHepalbHBIX pecypcoB. M NOCKOMBbKY BBINOIHEH-
Hble HCCIENOBAHHMSI CBHJAETENBbCTBYIOT O TEXHHYECKOH OCYLIeCTBHMOCTH
pa3paboTKH 3anekeil MapraHieBLIX KOHKPEeIHil, MOXKHO MPeANO/N0KHTh,
4TO B HE MEHBINeil Mepe BO3MOxHa Jo0ba H APYrHX PHIXJALIX ryGoKo-
BOJAHBIX ocafkoB. YTo Kacaercsi MHOrMX JPYrHX Tay6OKOBOJAHBIX
MOJIE3HbIX HCKONIAEMbIX OKeaHa, TO 3KOHOMHYECKHE acleKThl pa3paloTku
nojapfsiouiero GOMAbLIMHCTBA 3THX DY OCTAIOTCS 3HAUYHTENBHO MeHee
onpejeJieHHEIMH, MO3TOMY B HacTosillee BpeMsi HX MOMKHO paccMarpH-
BaTh JIMIIb KakK MOTEHIHAJbHbIE MHHEpaJbHbIE Pecypehl.

PA3PABOTKA MOPCKHX INJIIXKEM H 3ATOIIJIEHHBIX POCCBHIITHBIX
MECTOPOXXI EHHH

[InsizkeBble 3aje:ku, pacrosaramouidecs Hal ypoBHEM Mopsi, 00bIYHO
paspabaThBalOTCA  OTKPBITHIMH  MeToAaMu. JInsi HMX 3KCIJIyaTauHu
LIKPOKO HCNOJMB3YIOTCS AparjaiHbl, KOTOpEe K TOMY K€ MOTYT pabo-
TaThb M B 30He nmpubosi. MHbIMM cioBamu, Ansi pa3pabOTKH IVISZKEBBIX
3ajiexkeil, HaxOJAIINXCsA BbIIe YPOBHS MOpS, BIOJHE NPHIOAEH MOUTH
mo6oli onpasiaBiunii ce6s MeTOJ H3BJICUECHHS MaTepHANOB W3 IPYHTA.

Jnst paspaboTKH IUISKEBLIX U POCCHIMHBIX 3ajI€Xei, 3aTOIVIEHHDLIX
MOpeM, Ha MPaKTHKE HCHOJAb3YeTCs TPH OCHOBHBIX METOJA: METOL
KaHaTHOH M0OBIMH, NpHMEeHeHHe MHOTOKOBLIOBLIX Jpar H, HaKOHell,
rU/ipaBIHyecKoe JAparHpoBaHue, Jubo MpHMeHeHHe 3eMJIeCOCHBIX CHapsl-
JoB. K kanaTHeIM MeTOZlaM paspaboTKH NpHHaj/iexsaT pHueMbl HCIoJb30-
BaHH S MHOTOUEPNAKOBLIX 3KCKABAaTOPOB U rpeH(epHbIX Jpar, a K rHpas-

Mozoxol- [udpabauyeckan Kawamuas - Jpnupmoban
lpaxkmuyeckas wobas 3eMABCOCHAS dpaza audpafinuyecxas
2nybunn dpaza dpaza \ dpaea
paspadomyu N

HLUXE

1) 77 O i
L T ——— il

P nc. 66. Cxema, wioctpupymouas NpPHMEHEHHe Pa3JHUYHBIX METOZAOB A0GLIY

npH paspaGoTKe MOPCKHX DOCCHIIHBIX MECTOPOXK/IeHHIl, YKa3zaHHble TI1yGHHLI

C TOYKH 3peHHS IKOHOMHYECKOH Ienecoo6pazHocTH HABJASIOTCA JJs Kaki0ro
KOHKPETHOTro cJayuas MaKCHMAaJbHBEIMH,
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JIHUECKHM METOJaM — TIPHeMbI HCTIONb30BAHU sl 3eMJIeCOCHBIX U 3paudTo-
BLIX ycTpoiicTB (pHc. 66).

Kaxplii Metos, MMeeT CBOM OrpaHHYEHHs H CBOH TPEHMYIIECTBA.
Tax, rujpaBanueckoe JAparHpoBaHHE XapaKTepu3yercsi GoJbluei
NPOH3BOJHTEILHOH MOIIHOCTBIO O OTHOIIEHMIO K KalHTalbHLIM 3aTpa-
taM. OHo oco0eHHO OnpaBLaHo B YCJAOBHSAX, KOrjla Jo0bBaeMble MaTepua-
JIBL CJIlYeT 10/JaBaTh Ha HEKOTOPOE PacCTOsHHe OT MecTa pa3paboTKH.
Cxembl pa3paboTKH, B KOTOpPLIX MCIIOIBL3YIOTCS MHOTOKOBLIOBbBIE HJIH
KaHaTHBIE Jpard, XapakTepusyloTcsi CPaBHUTENbHO GOJBILOH I1yOHHOIT
u3BjaedeHus rpyHTa. [IpuMeHenue 3THX MeTONOB, Kak MpaBHJIO, Hau-
Gosee 1enecoobpasHo mpu paspaCoTke pocchinefl, B KOTOPBIX CaMble
IEHHbIE KOMMOHEHThl 3a/le’kH 3a/eraloT Ha KOHTaKTe KOPEHHBIX,
NJIOTHKOBLIX, MOPOJ H TOKPHBAIOMIUX HX ocaikoB. K Tomy xe mpu
pafoTe ¢ MHOTOKOBIIOBLIMH JparaMH MPOHCXOJAHT OTHOCHTEIBHO MEHb-
IIHH Pacxojl MOLIHOCTH, 3aTpaunBaeMOH Ha Pa3paboTKy OmpeleNeHHOro
KoJiiyecTBa noJsieanoro uckomaemoro (Romanowitz, 1962).

Onnako 3KcnuyaTauMsi MHOTOKOBILOBBIX Jpar KeCTKO JIHMHTH-
poBaHa rayOHHOI BoAbl Ha yuacTke MX pabotbl. [lonoGHble orpanuye-
HHA OTHOCATCS H K IMAPAaBJIHYECKHM JiparaM, B cly4yae HX HCNOJb30Ba-
HUs AN pa3paboTKH 3ajekefl KOHCOMHAHPOBAHHBIX, HEPBIXJBIX 10Je3-
HLIX MCKONaeMBIX, KOTOphe HeoOXOAMMO MMpeJBapHTeNILHO H3MeJabyaTb
BpyOOBOH TOMOBKOH TEpej HX TMOCTYIJIEHHEM BO BCACHIBAIOLLYIO CHCTe-
My. Ilpumenenue ofouX METOLOB B YCJOBHUSIX OTKPLITOTO MOps, TIJe
BCJIEICTBHE BO3LEHCTBUA BOJAH M BOJHBIX TEUEHHH MOMKET NPOM30HTH
MOJIOMKA 3eMJIeYepnareJbHOTO CHapfja, NPakTHYeCKH He ONpaBlaHo.
KanatHeie Meroibl paspaGoTKH, HaANpoOTHB, BIIOJHE IIPHIOAHBL JAJIA
pabotel B 06/acTaAX ¢ OBICTPHIMH MOPCKHMH TeYeHHSIMH, ¢ OOJbLIOI
BEPOATHOCTBIO TIOSIBJIEHHS] BBICOKMX BOJH H 3bIOH.

Kanamnote cnocobel paspabomku

CyuiHocTs KaHaTHBIX cnocoGoB paspaloTKH 3aKjoyaeTcss B TOM,
YTO AHOUEpIATeNbHBIE CHApPSJBI, NOJBEIIEHHbIE HAa CTaJbHBIX TpoCax,
NOrpyzKaloTesi B OCafioK, 3alojIHAOTCs WM W 3aTeM MOAHHMAIOTCS
Ha MOBEPXHOCTb. Jlpard MHMPOKO HCNOJNB3YIOTCA Ans oT6opa o6pasiioB
FOpHBEIX MOPOJ € OKeaHCKOro jua, rae ray6unel jocturaior 30 000
¢yToB. Ha puc. 67 nsobpazkena tunosas ray6okoBojHas Apara. Oanako
HEBO3MOXKHOCTh KOHTPOJISI 3@ IOJIOKEHHEeM Jpard Ha JHe HCKJ/ouaer
HCIOMb30BaHKE 3TOro crocofa sl MPOMBIIVIEHHOH SKCIVTyaTaluu
MOPCKHX MecTopoxaeHuii. [Toasojnoe aparnpoBanye MHPOKO NPHUMEHs-
eTcsi Ha Cylle NPH OYHCTKE KaHa/IOB, ecJId TOCJeHHE He 3arOJIHEeHbI
aJleBpUTaMH WJIH TOJOOHBLIMH MM OCaiIKaMH. DTH METOABI MOKHO TaKiKe
yCHeNHo NpHMeHsITh NpH paspaGoTke MeNKOBOAHBIX (He Gojee 1000
(yToB ry1yOHHBI) MOPCKHX 3allexeil, HanpuMep ckomleHuil gochoputo-
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BBIX KOHKpemwii, [lasi Haubonee 3(peKTHBHOrO M3BICUECHHA DYLHOTO
MatepHasa H3 3ajle)Kd CAeAyeT NPHMEHATh CHUCTEMY HampasJsIOMUX
TPOCOB, KOTOpasi MO3BOJISET KOHTPOJUPOBATHL JBUIKEHWE Apary oT
NOBEPXHOCTH BOABI J0 OKeaHcKoro AHa. CrnenualicTbl Mo MOPCKOMY
O6ypenuto paspaboTand M HCOBITANH HA [PaKTHKE CJAeLyHOUHii Me-
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P uc. 67. [IparoBeiii yepnak, mpHMeHsieMblii AJNs oTGopa KPYnHbIX 11po6 map-
TaHlleBLIX KOHKpeluil co IHa okeaHa. Pasmepsl kKoBwa 6 X 2 % 8 ¢gyrtoB. Bec
HAXOASAUIHXCH B ueprnaxke l.(O'HKp(‘ﬁ\'-i’l cocrasaser 1 m.
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Tof: GapKu ¢ GypOBLIMH YCTAHOBKAMH ABHIKYTCS, OCTAHABAHBASCH IS
M00bIYH, TO HanpaBJeHHSM, KOTOpPble TPACCHPOBAHBI CHCTEMOM TPOCOB.
KoHup! TpocoB npu 3TOM 3akpernyieHbl Ha OypoBHIX CyAax.

Jlnouepnarteny, caMOpa3rpysKaiollHecss KOBIIM, MHOIOCTBOpYATHIC
rpeiiepHble KOBIIM W JPyrHe YcTpoficTBa cocTaBAsiOT HAGOp TpyHTO-
pobbiBatolx cHapsaoB. Onu BecbMa GMH3KH M MO XapakTepy NpoH3BO-
AuMOi HMMH paboThl: cnyck, yrayOaeHHe B TIPYHT, 3aXBaT ocajka
3aKPHIBAIOIHUMHCS CTBOPKAMH, MOABEM Ha MOBEPXHOCTh H pasrpyska.
Bor yixe B Teuenue moutu 100 ser 415 NpoH3BOACTBA AHOUEPIIATENBHBIX
pabot npuMeHsOTCsl rpefiepHble Aparu ¢ JABYXCTBOPYATBIM camopas-
rpyawomumcs KopuoM (puc. 68). M B HacTosiee BpeMs 3THM crnocoboM
J0OBIBaeTCA MaKCHMalbHOE KOJMHYECTBO TPYHTA CO JHA BOJOEMOB.
O61as NpoU3BOUTENLHOCTL OfHOH Aparu coctaaser 800—1000 m/«ac.
[Tpu ucnonszoBanuu 30-TOHHOTO KOBINA TEMMbI A0OLIMH MOT'YT JOCTH-
ratb 1500 m/4ac (Cruickshank, 1963). [nsi paspaGoTKH 30J10TOHOCHBIX
pyC/aOBHIX oTAOxeHHH Ha Ausscke ¢ rayOuusl 800 dytoB Obla cKOH-
CTPYHPOBAH BapHaHT JApark ¢ caMopasrpy:KarioluMcs KOBILOM, HIpHUeM
CTBOPKHM KOBIA 3aKPLIBAIOTCS NIPY NOMOMIM NopliHedi, KoTopule pabo-
TAlOT MOJ BO3JAEHCTBHEM THAPOCTATHYECKOTO MIaBlNeHHs Ha rayOHHe.
OnuH U3 TAKMX JHOUEpTaTeneH yxke co3faH s «BUabAMC THApaBIHK
koMnanu od Okxknengy B Kanudopuun, olHako cepHiiHOE NpPOM3BOA-
CTBO €ro ellle He HajxaxeHo. JIpyroil THI JApard ¢ camopasrpyKalouiu-
MHCHl KOBIIAMH CKOHCTPYMpOBaH /sl BelleHHss pa3paboToOK 0J0BO-
HOCHBIX alioBHANbHBIX MecTopomAenuit B Oro-BoctouHoit Asuwu.
Ona cnaGeHa CJIBOGHHBIMH KOBIUAMH €MKOCTbi0 6 KyO0. SIpAOB; Mpou3-
BOAMTENBHOCTh Kaxao# Aparu 308 Thic. KyG. sIpAOB B Mecsll MNpH
ray6une Bomsl 135 ¢yToB.

Jpary ¢ camopasrpy;KarouiMHCsI KOBLIAMH MOKHO 3KCIUIYaTHpO-
BaTb B BOJoeMax pasHoil riyOuHbl 6e3 cepbe3Hoil nepefleikH obopyo-
BaHHA, YTO BBIFOJAHO OTJHYAET ee OT APYTHX ropHOJOOBIBAIOIIMX MexXa-
Hu3MOB. Kpome Toro, K 3uauuTejbHBIM AOCTOMHCTBAM JAPArd 3TOTO
THIIA OTHOCSATCSI H BO3MOXKHOCTb €€ 3KCINIYaTauMM HpH MepTBoil 3pibH
Ge3 CHUKEHHS TPOM3BOAMTENLHOCTH, NPOCTOTA 3aMeHbl OJHOrO THIA
uepnare/isi IPYrHM B 3aBHCHMOCTH OT YCJOBHil J0OBIUHM, CPABHHUTEILHO
HH3Kasl CTOMMOCTL ee cojep:kaHus. B HacTosiee Bpems Jpara c camo-
pasrpy;KamIUMUCS KOBILAMH HMCIOJAb3yeTcs s HoObIYM MarHeTHTa
¢ ray6un mopsiaka 130 ¢yroB B 3anuBe Apuake (SInoHus).

Mmuoeorosuossie dpazu

UepnarenbHblii MeXanH3M MHOTOKOBLIOBOiT Aparu (puc. 69) coctout
H3 OeCKOHEYHOH Iend ¢ 3aKpelyIeHHbIMH Ha Heil uyepnakamu. Llens
HaTAHYTa Ha cToiiKe MO0 yepmakoBoil paMe H CyCKaeTcsl BHH3 yepes
HapyxHyi0 yacTh 3TOH pambl. PaspafoTka Marepxana INpH [OMOIILU
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pynHeiwas W3 MOCTPOEHHLIX

B CIIA (Blanchard, Romanowitz, 1956).

P uc. 69. MuorouepnakoBasi japara, X
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MHOTOKOBLIOBOH Jpard sIBJAsieTCs HeNpephIBHBIM [IPOLECCOM, B XOJe
KoToporo B cpenteM noObiBaetcst 150—400 Thic. KyO. sipAOB OCALKOB
B Mecsill. BejnuuHa NpOM3BOAMTENBHOCTH AParH 3aBUCHT OT Pa3MepoB
YyeprnakoB, HCMNOJAb3YeMOH MOIIHOCTH H YCJIOBHH paspabotku. B Tex
caydasix, KOrjia NpHMeHsieTcs yTsiKeJeHHas 4eprnakoBasi pama, Bes
3Ta CHCTEMa MOXEeT OcTaBaThesl Ha JHe JHOO Ha KOPEHHOI Mopoje
B TeUeHHe Beero IMKaa uepnanusi. PaccmarpuBaeMblil cnoco6 paspaboT-
KH TIO3BOJISIET INPOU3BOJUTH BBHIEMKY KOPEHHBIX IIOPOJ YyMepeHHOIi
TBEpJOCTH, UTO HMeeT HeMaJOBa;KHOE 3HAYeHHEe NPH 3IKCIIyaTaluH
POCCBLIMHEIX 3ajiexkell, B KOTOPBIX Haubojee IeHHble KOMIOHEHTHl KOH-
LeHTpupylorcsl Au60 Ha UX NOBEPXHOCTH, JHO0 cKansiuBaores Omus
Hee B COOTBETCTBYIOLIMX JIOBYIIKAax.

BuIHYTHII MaTepHan mepeMellaeTci B uephnakax, VKpenJeHHbIX
Ha Iemd, A0 TOTO MOMEHTa, MOKa YepnakH He NPOHAYT Haj 3afHHM
HanpasJsoUHM KOJecOM; 3JeChb INPOHCXOAHT PpasTpy3Ka ueplakoB
B 2ken100000pasHblii NPHEMHHK, H3 KOTOPOro rPyHT NOAAETCHd B IPOXO-
Thl H KOHLEHTPUPYIOUIHE YCTPOHCTBA VISl OTAENEeHHS LEeHHbIX MHHepa-
JoB ot nycroit nopoasl. Ilociennss obbluHo cOpackiBaercsi 3a GopT
C KOpPMBI JIparu I1pHu ee JBHKEHHH uepe3 BhIpabOTAaHHBIE YUACTKU 3ale-
skd. [lepemernienue Jpard Bnepej OCYIIECTBJSIETCS 1O HaIMpaBsIoLeMy
Tpocy, MPOXOAAIEMY uepe3 Kiio3. Hanpasnawui Tpoc 3akpenser-
cA AKOPSAMH HA PACCTOSTHMU HECKOJBLKO ThICAY GYTOB 1O (POHTY Aparu-
poBaHMA. SIKOpSl 3aBO3fATCS BHepe] NMPH IOMOLLH BCHOMOTATEeJbHBIX
cyloB. Hanuune xpensenuii Hajexuo obecneunBaeT yCTOHUHBOCTD
Jpard B MepHOJbl LITOPMOB.

K comanenuio, HCrnoJb30BaHHe MHOTOKOBIIOBOH JApard OrpaHH4u-
BaeTcsl onpejiejieHHOH rayOuHO Mopsi. B HacTosimiee Bpemst jparu
noJ06HOTO THMA 3KCIyaTHPYIOTCA Ha raybuHax npumepHo 150 ¢yToB.
OcHoBHAst CIOKHOCTH CO3[aHUSI MHOTOKOBLUOBOH JAparu, KOTopas
morsia Obl adepexTnBHO paGoTarh Ha raybunax Gosee 200 ¢yToB, cBA3a-
Ha ¢ npobaeMoit NONyUeHHsT BHICOKONPOUHBIX MATEPHAI0B IS U3TOTOB-
JEeHHsT Lend M yeprnakos. Pacxobl Ha 3KCINIYATalMI0 MHOTOKOBILOBOI
Aparu B Mopckoii ofcraHoBKe cocTaBasiorT npumepHo 0,20—0,30 o,
Ha 1 xy06. SIpA BHIHYTOrO IpyHTa. B HacTosiee BpeMsi MHOTOKOBLIOBbIE
Apard IIHPOKO NpPHMEHSIIOTCA INpH pa3paboTKe MOpPCKHX 3anexeii
B Taunange u HHaoHesuu.

T'udpasauveckue dpaeu

o HejaBHEro BpeMeHH TOPHOAOOLIBAIONME KOMIAHHH HCMOJIb30Ba-
JH THAPABJHYECKHE Jpard TJIaBHBIM 00pa3oM A5 yAaleHHS OCaJKOB,
NepeKphlBaONMX  PYAHYIO 3alexb. [HApaBIHUeCKHe JApar, HJIH
3eMJyiecocHble CHapsiibl, MOJYYHIH BechbMa IIHPOKOE pPacHpocTpaHeHHe
B paboTrax, cBA3aHHBIX C BBIEMKOH PBIXJIBIX OCAJKOB Majoro yiaenbHOro
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Beca M mnepememleHHem MX Ha Ooabiue paccrosnus. IlonsaTho, uto
IKCITyaTalHsl 3TUX CHAPSIAOB MOXKET IPOM3BOJAUTLCS JIMIIE B Tex
yuacTKax, rie Bo3Moxkuo Oecrnepeboiinoe cuabmenne BogoH. [1puMene-
HUe IHJpaBIHUeCKHX Apar Manoa(peKTHBHO IPpH BLIEMKEe KOHCOIHANPO-
BaHHBIX I'DYHTOB, OJHAKO OTHOCHTEJLHO MATKHE NOPOJH XOPOILO NOJ-
JAIOTCS BHIEMKE TIMJIPaBJHYecKyuMH MeTojamu. I'MapaBinueckas japara
COCTOMT M3 KOpNyca, Ha KOTOPOM YKPEINIeHb BcackiBawuias Ttpyba
H OnopHas pama, floMna ¢ MOTopaMH, npHOOPL! A KOHTpOJs 3a pabo-
TOH arperatoB H pasrpysounas JuHHA. B cnydae paspabotku ymepen-
HO YIVIOTHEHHBIX 0CaJKOB OOBMUHO Henonb3yerca BpyGoBast rofloBkad,
VKpeIUIeHHdsl Ha HHMKHEM KOHIE BcachiBaiouer TpyOel. Ee nasHage-
HHe—H3MeJIbUeHHe U NIepeMelInBaHie OTHOCUTEILHO VINIOTHEHHBIX ocajl-
KoB. Ha puc. 70 nokazan ofuH W3 THIOB TAKOH THJPaBIHUECKON Aparu.

P uc. 70. Tugpapanveckne Jpard CPaBHHTeNbHD MaJ0 NPHMEHSIOTCA NPH pa3-
paboTke pyAHBIX MecTopoxkiennil. OLHAKO OHH IWIMPOKO MCIONB3YIOTCH AN
100biuM Mecka, rpaBusd W 3ajiexell PaKOBHH, a TaKie Ha BCKPHIUHBIX paborax
NpH NOArOoTOBKE PYAHBIX MECTOPOMAEHHH K 3kcnayaramuu. B pegkux cayuasx
HX NPHMeHAIOT AN5 pa3paGoTKH ONOBAHHBIX MecTopomxjennii. B flnounn ruapa-
BIMYECKHE IparH HCMONB3YIOTCH MPH IKCOAYATAUMH MOPCKHX MarHeTHTOBHIX
3anemeil. [lokaszanHan Ha 3Toil Qororpadun apara <uaapo- KseGexr — 36-zwiimo-
Bl ruranT, cnocobubii nepexauMbaTe Baayxu juamerpom 30 JiimMoB, Becom
Gonee ToHnbl. OOmast mownocts Apard 10 000 2. ¢., Makcumasasuad raybuna ee
sKenayaranuu coctasaser 50 dyror,
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OG6bluHO rHApaBAHYECKas Jpara Kpenurces Ha SIKOpAX TPH TOMOLIH
CHCTEMBI KAHATOB, TPOIYIIEHHBIX Yepe3 K03 K NnepeiHHM H O0pTOBBIM
ee uvactaM. [Ipy mOMOUIM CHCTEMBI HATSIHYTBIX TPOCOB OCYIIeCT-
BJISIETCS HE TOJILKO KpeIrJieHHe BcacklBakomel TpyOLl IPOTHB pa3pabaThl-
BaeMoro 3a60ifHOTO yuacTKa 0CaJlouHOH 3a/leKH, HO TaKiKe H IOpH30H-
TaJbHOE MepeMelleHHe caMoil Apard Bloab 3abos 3anexu. [uiapasiau-
YyecKHe Jpard MHPOKO NPHMEHAIOTCH ANs BbIEMKH TPyHTa B KaHazaax,
NpH COOPYMKEHHH Hachied WJIH MPOCTO INPH 3arnoJHEHHH TIPYHTOM
NpHOPEKHBIX HIM HU3MEHHBIX yyacTKoB cymd. B Kawnage ruapasianue-
CKHE Jpard HCMoJb3YioTes sl paspaboTku 3anexkeil cyabdara HaTpus
(Romanowitz, 1962). Ilpu BckpwiHbIX pafoTax Ha KeJae3opyAHOM
mecropoxkaenuu Crun-Pok (Kanazna) skeniyatupoBanich JBe TH/APaB/IH-
yecKue Jipard ¢ JuaMeTpoM BcackBawomiero narpybka 36 JiofiMOB.
Kaxknas u3 atux apar norpebasiia 10 Toic. 4. ¢. aas pabOTbl HACOCOB,
nepekaunBatomux 160 MaH. Ky0. fApHOB TIALHANLHOTO AalleBPUTA,
rpaBusi, BadyHOB, @ TAaKKe O3CPHLIX OTJIOMKEHHiH, INOKPHIBAIOIIHUX
HEMOCPEeJACTBEHHO PYAHYIO 3aiexb. [lepekauka mysbnsl NPOU3BOAKIACH
H3 OJIHON JONMHHBEI B Apyrylo. [paru paboTtanu no 5 yacoB B JeHb IpPH
NPOTSKEHHOCTH MYJbNONPOBOAA OKOJO 4 MHAL M BeJHYHHE THIpO-
cratiyeckoro Hamopa 600 ¢yroB. 3arpaTel Ha co3JlaHHe TaKHX Jpar
OlleHHBaKOTCA B 3,5 MIH. fosul. [MapaBaudeckue Aparu MOTYT IPOH3BO-
JINTh BHIEMKY HECLEMEHTHPOBAHHHIX TaJeYHHKOB MpH ryyOHHE BOJBI
g0 200 ¢yroB M mepememiaTh HX Ha paccTOSIHHE, paBHOE IPUMEPHO
1 munu. CroumocTh mosyueHusi 1 m TBepAOro rpyHTa ¢ OKeaHCKoro
JIHa cocrasaser okono 0,25 mou.

Ipaugpmossie dpazu

HecmoTpsi Ha TO 4TO /ISl BbIEeMKH TIPYHTOB, TNpeo0pa3soBaHHbIX
B CYCHeH3HPOBAHHYIO KHAKOCTb, NPHMEHSIIOTCS pasHooGpasHbie 3emie-
COCHBIE MEXaHH3MEI, 3PJHQTOBEI METO] He MOJyval MHPOKOro IpHMe-
HEeHHS! B TOPHOPYJHOH MPOMBIIVIEHHOCTH A0 TeX MOp, NOKa MpH ero
NOMOIIH He Hayaau pa3paGoTKy aniMa30HOCHBIX ralledHHKOB MOPCKOro
AHa 6mu3 3anafHoro nobepexbs Adpuxu.

CymHocTh MeTolla COCTOMT B caeiyioueM. B morpyzennywo tpyOy
NPOM3BOJMTCA HarHeTaHHe CXKAToOro Bo3AyXa Ha rayOuHy nopsaka
60% or BeanuuHBl mOrpy:kenus. B pe3yabTate 3TOro IJIOTHOCTDH
cronba nyablbl BHYTPH TPYObI MOHHXKAeTCS, UTO BBI3LIBAET €€ JABHIKe-
HHE BBepX no TpyGonpoBoxy. IIpu pacnonoxeHuu Bepxa TpyObl HEBBICO-
KO HajJl MOBEPXHOCTbIO BOABI NPOH30HAET H3JHB BO3JYLIHO-BOASHON
CMECH, HanpoTHB B HHKHeH uyacTi TPyOwl OyleT HabMoOAaThCS pe3Koe
BCaCbiBaHHE BOABI, CTPEMSIILEHCs 3aNoJHATL TO NPOCTPAHCTBO, KOTOpOE
0cBOOOAMNOCH MOC/Ie H3JHBA CMECH JKHJKOCTH M BO3JyXa; TaKHM oOpa-
30M, CHH3Y BBEpX BMeCTe ¢ BOJIOH MOXKET MepeMellaThesl 3HauHTeNbHOe
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KOJIMUECTBO H3MesbyeHHoro rpyHrta. [logo6HO MHOrUM IpyruM cHere-
MaM, IpelHa3sHAueHHbIM /s [epeKauynBaHHS CBINYYMX MaTepHaJsoB,
3paudTOBLIE YCTPOHCTBA SABJIAIOTCS CPABHHTENBHO HECHOMHBIMH KOH-
crpyKuMsiMu. MsBecTHo, uTo B Tex ciyuyasx, Korja BO3HHKaja ocTpasl
HeoOXOAUMOCTb CPOUHO HAuaTh pa3paboTKy Kakoro-to obbekra, chopka
BO3JVIIHOTO NOABEMHHKA TPOH3BOAKIACH 33 OUEHb KOPOTKOE BpeMs,
KOHEUHO, MNpH MOAXOASAMIMX YISl 3TOro ycaoBusix. BoenHo-mMopcKoii
¢aor CHIA ucnonwsoBan nepeHocHylo, cobupaemyio B noJje, 3pandro-
BYK YCTAHOBKY JIsi BbIEMKH aJIeBpUTOBOro uJja B 3annBe CyOuk
(Puannnunpl) ¢ raybunsl 57 ¢yToB. B 310l ycranoBKe npumeHssach
2-moiimoBasi Tpyba, 1O KOTOpoil BO3JAVX TNOA JaBieHneM 75 ¢yToB
Ha | KB. AwoiiM nojaBancs B 20-110HMOBYIO TPYHTONOABEMHYIO TPYyOy.
CHapsiJl CTallMOHAPHO YKpemasicsd Ha JHe U B TAKOM MOJOMEHHU
MPON3BOAHJ BbIEMKY aleBPHTOBOIO HJia M3 NPOJeNaHHOro MM yriybJe-
Husi aunamerpoMm 10 ¢yTtoB u raybunoit 3—5 ¢yroB. Ta ke apara
¢ rayounsr 70 ¢yToB cnocoGHa NOJHUMATEL IYJbIY, NPEACTABICHHYIO
CMeChbI0 W1a H BOAbl, Ha BbicoTy 40 (yTOB Bblllle MOBEPXHOCTH MOPS.
ABTOpY 3THX CTPOK NPHXOAUNOCH HaOMIOAaTh, KaK NPH TOMOLILH 3pJud-
TOBOrO YCTPOMCTBA ¢ MJIOCKOTO AHA HA MOBEPXHOCTh BOALI MOJHUMAHCh
HeOoJIblIHe CBHHIOBLIE TIJIACTHHKH.

[ToMHMO upe3BblUaiHOH NPOCTOTHI KOHCTPYKIHH (HET MOABOAHBIX
JIBHZKVIIHXCST  y3JI0B), 3pJudToBble NOABLEMHHKH, padoTaionike 0Oe3
BCACHIBAHHS, HMEIOT TO AOCTOMHCTBO, YTO MOI'YT COAMHSITHCH C MJIaBy-
UMMM JIMHUSAMH TOJBHKHBIX, rHOKHX TpybonposojoB. OnHako npakTuye-
CKOe I[pHMEHEHHEe pacCcMaTpUBAEMBIX YCTPOHCTB JKECTKO OrpaiHuyeHo
rnyOHHOH, TaK KaK CTOMMOCTh NMOAABAeMOro CKaToro BO3AyXa 3KCIIO-
HEHTHO BO3pacTaeT ¢ yBeJHueHHeM TIJyOHHbI BBIEMKH TpYHTA.

Paspabomka noaeaHsbly UCKONQEMbIX U3 OMAONCEHUL, nepexpoimbly OoH-
HbIMU  MOPCKUMU  ocadKamu

[Tomumo wHedptH M rasa, eJUHCTBEHHBIM [OJE3HBIM HCKOIIAeMBIM,
J00BIBaEMBIM B HACTOSIEEe BPeMs M3 OTVIOKEHHH, NepPeKPBITHIX COBpe-
MEHHbIMH MOPCKHMH oOcaJkamu, siBasiercsi cepa. CiieflyeT OTMETHTS,
4TO Cepy B OTIHYKE OT PYAHBIX MOJE3HLIX HCKOTaeMbIX He pa3pabaTtbi-
BAIOT MpH nNoMolld NpoOHTHIX ¢ Gepera maxTHeIX BhpaboTok. Tak
JKe, KaK 3TO JlelaeTcsi M Ha cylle, cepHble 3a/eXKH, pacroJsaraoliiecs
HHZKE MOPCKOro JHa, 3KCINIyaTHpYIOTcA nocpeicTsoM Metona Ppama,
KOTOpHIH Obl1 onucan Bbillle,

Paspaborka HeTsIHBIX MeCTOPOKIeHHH MPOH3BOAUTCS INyTeM pas-
OyprBaHust HeQTEHOCHBIX TOJMIIL, TpUueM 3a00M CKBaxKMH OCTAHABJIH-
BAlOTCSl HUJKe YPOBHSA Ta30BOH IIAMKH 3a/1e:H, 4TO NPUBOJAHUT K cBODOA-
HOMY HM3JIUBY He(TH Ha noBepXHOcTb no obcaaueiM Tpybam. Hepeako
JIACTOBOE JaBjeHne B HeTAHON 3aleku CTONb BeJIHKO, YTO IOJ €ro

18—-572
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BO3jeHcTBHeM HedTh ecTecTBeHHO (POHTAHHPYeT uepes3 cKBaxuHY. Ecan
JKe 3IHepPrHs Iuiacta HejocTaTouHa AAsl (JOHTAHHPOBAHHA CKBaKHHBI,
He()Th M3BJIEKAIOT HA NOBEPXHOCTh MPH MoMolix Hacocos. [lpu paspa-
B0TKe MOPCKHX He(TAHBIX MecTOpoMAeHHH A00biTads HepTb XpaHHTCs
nu60 B pe3epByapax, VKpeNJeHHLIX Hal ypoBHeM Mop#, Jubo mnepe-
KauuBaercs Ha Oeper nmo TpyOONMpOBOAY, VaIomeHHOMY Ha JHe. Borpo-
caM cojfieprKaHHsl He(TH B E€MKOCTAX HENOCPEJCTBEHHO Ha JHEe Mops
NOCBSAIIEHO MHOMKECTBO MCCAeI0BAHUI, OJHAKO, HACKOJBKO H3BECTHO,
JI0O CHX TIOp elle He cO3/aHbl KPYNHble MOABOAHbIe HedTexpaHH/HIIa.

PA3PABOTKA TOJIE3HBIX HCKOITAEMBIX, 3AJIETAIOUHUX
B INOBEPXHOCTHOM CJIOE JOHHBIX OCAJIKOB OKEAHA

Cpeau M3BecTHBLIX, HO elle He pa3pabaThiBaeMblX MOJE3HBIX HCKO-
naeMbIX OKeaHCKOro JHa, Hanbosee BayKHBIMH C 3KOHOMHUYECKOH TOUKH
3penus sB/asiorest (ocOpHUTOBBIE M MapraHieBblc KOHKpeumuH. Jlas
HX J06bMH Tpesarajock MHOTO pasIHuHLIX MeTofoB. Cpean HHX
HauGoJIBITHH TIPAKTHYECKHII HHTEpeC NpeiCTaBIAIOT elle HUKaK He
Ha3BaHHBIE YCTPOHCTBA HA TYCEHHYHOM XOAY, KOTODBIE, 10 3aMblcay
UX co3jateneil, JOJAKHBI ONYCKATbCH HA JIHO OKeaHa, 3arpyathes
TaM KOHKPCIMAMH M 3aTeM BCIVILIBATH HA [10BEPXHOCTh; YIpaBsieMble
3KHMaxkeM OaTHckadbl YCEHHYHOTO THMA, MOMIHOCTH KOTOPHIX BIOJTHE
J0CTaTouHa, 4ToObl OHH paGoTalH Ha AHE Kak CKpemephl, H, HaKOHell,
yhpaBisieMble MOJBOJHEIC JOAKH OGOJBUIOrO TOHHAMKa, CHabMKeHHbe
cepHUECKHMH KOHTPOJBHBIMH KamMepamMi H oO0jajalollHe IUaByuHMH
eMKOCTAMH JJIsT XpaHeHHd JOGBITBIX MOJIE3HbIX HCKONAEMbIX, B YaCTHO-
CTH KOHKpEIlHi, KOTOpbIe NOMELIATCs B 3TH pesepByaphl, BHITECHs N
IpH 3TOM 3aK/IIOUeHHYI0 B HUX OajjiactHyio BOJY.

Onuako ¢ TOYKM 3penusi peHTabenbHOCTH A00BIMH B OaHzKaiILEM
OyAyIIeM 3ac/y:KHBAIOT BHHMAHHs JHIIb JBa MeTOJa H3BJICUCHHA
KOHKPeIHH €O JHA OKeaHa: TTYOOKOBOJHOE MeXaHHuecKoe AparHpoBa-
HHE M TJyG0KOBOAHOE THAPABJIHYECKOe H3BIeuenHe rpynra. s
pa3paboTKH KOHKpelHui, nexamux Ha rayouuax ve 6onee 2000 dyros,
1enecoobpasto, MO-BHAUMOMY, HCIONB30BaTh Jpard ¢ rpefidepHbiMu
camMopasrpyKaouuMics KoBwamMu. [Ipu 9ToM yMecTHO HamoOMHHTB, UTO
GONBLUIMHCTBO HCCHefoBaTeselfl CYUTaeT, YTO KOHKPEIHH pachojaraior-
csl Ha MOBEPXHOCTH JOHHKIX OCAJKOB OKeaHa B BHAE OTAENIBLHOTO, eAHHHY-
HOIO MOHOCJIOS, MOIIHOCTh KOTOPOTO He TpeBLIaeT AHaMeTp KOoHKpe-
uuii. [Tpy TaKOM JONYUIIEHHH B MPOLECCe OUHINEHUS OKeaHCKOro JHa
oT KOHKPE]J.HF! C 3KOHOMHYECKOH TOUKH 3peHHs BarkKHa IOJIHAs 3arpys-
Ka yepnaTelbHOrO KOBIIA KOHKDELHSIMH, TaK KaK Ha CIYCKO-NMOAbeM-
Hbl€ OMEepaiui KOBIIA PACXOJYeTcs 3HauHuTeNbHOe Bpems. D10 0b6CTOs-
TENbCTBO B CBOIO ouepellb TpebyeT 3HauHuTe bHbIX rabapuTOB NOLABEMHO-
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ro ycrpoiictBa. Hanpumep, a1s nogsema 5 m konkpeunii npu 90 % -Hoit
o4yHCcTKe pa3pabaTblBaeMOro ydacTKa, [/Ie KOHLUEeHTPalhsi KOHKpemHi
cocrapnder 2 QyHT/KB. YT MOpcKoro JHa, rpefidepusil yepnarteiab
JOJI7KeH OYHCTHTh okoso 5000 KB. ¢yToB MOpcKoro AHa. B atom cayuae
IJIOLLA/lb UepraTe/is B pacKpLITOM BHAE J0/KHA ObITh OKOJO 7,5 KB. dy-
TOB. MOKHO NpeacTaBUTh, KakHe 3HAUMTELHbLIE TPYAHOCTH BO3HHKAIOT
B CBfI3H C KpeIVIeHHeM M nepeMellieHdeM 1oJobHoOro ycrpolcTBa npu
ero pasrpyske Ha nosepxHocTH. OAHAKO WMEIOTCS OCHOBaHHS CYH-
TaTh, YTO B cayyae paspaboTku ¢ocopHTOB MOPCKOro AHA MpPH HX
KoHueHTpauusax mnopsaka 30—>50 dyur/kB. ¢y ¥ raybuHax BoOAbI
He Gosee 500 ¢yToB npumeHeHue rpefiepHbX uepnareseil OKaKeTcs
9KOHOMHYECKH OIpaBJaHHBIM.

I'aybokosodroe 0pazuposarue

Hexotopble mMoaudukanmu ravOoKOBOAHOTO MeXaHHYECKOro Jpari-
pPOBaHK#, MO-BUAHMOMY, SIB/SIIOTCS HAHMEHEee CJOKHBIMH U3 00CYy K 1aB-
LIMXCA MeTofoB pa3paboTKH oKeaHcKHX KoHKpeuuid. [lpumensiemoe
0060opyfOBaHHe OTJIHYAeTCs MPOCTOTONH, HH3KOH CTOMMOCTBIO H HCIMOJb-
3yeTcs oKeaHorpagamu B Teuerue yxe noutd 100 jer ans u3Biaeuenus
ocaJKoB Mopckoro aHa ¢ raybun nopsaka 30 000 ¢yrtoB. ITockonbky
CYIIECTBYIOIIHE MOJEJH ueprnaka Jpard HCMoJb3yITCs JHIIb A5
CHSITUSL TOHKOTO [OBEPXHOCTHOIO CJ0H OCAJKOB, XapaKTepUCTHKA
KOTOPBIX M3BeCTHA JI0 Hauyana pa3paboTkH, TO UX CJAEAYeT HecKOJbKO
NepeKoHCTPYHPOBATh, ¢ TeM 4To0bl OHH COOTBETCTBOBAJNM HaMEUeHHBLIM
3afauam. Ha puc. 71 nokasana ofuiast cxema paspabOTKH KOHKpelHit
OKeaHCKOTo JHa MeTOJOM JparHpoBaHHs. A OJWH M3 THMOB JPAaroBhIX
YyeprnakoB, NMPHMEHSIEMbIX B IMTYOOKOBOAHLIX YCJIOBHAX /sl H3BJEUEHHS
MHOTOTOHHBIX P00 KOHKpELHl ¢ MOPCKOro AHa, H3obpaxeH Ha puc. 67.

B coBpeMeHHBIX YCJOBHAX CYLIECTBYET BO3MOMKHOCTb CO3JaHH
BecbMa OOJIBIIOrO 4YHCJaa pasHooOpasHbIX CHCTeM JparupoBaHus.
Mel orpaHuuMMcs JIHIIB TeM, 4TO PACCMOTPHM B KauyecTBe HJIIKOCTpa-
MM CcHCTeMy, KoTopas jaeT camoe ofllee [pejcTaBleHHe O MeToje.
B srom cayuae onepauust AparupoBaHHs MPOH3BOANTCA MPH TOMOLLH
JABYX IBMIKYIIMXCS B Mope cyaoB. B kauecTse JoObIBalOLIEro cyjHa
MOKeT OBITb HCIOJIb30Bal OYKCHD OKEeaHCKOTo THNA BOJOHU3MELleHHeM
2000 m, Ha KOTOPOM VCTaHOBJEH ABHTraTe/nb MouiHocTeio 2000 4. c.
Takoe cyaHo cnocoGHO MPOM3BOAMTL JParMpoBKY Ha raybHHAx J0
5000 dyroB, ofnagas NpH  3TOM [PEeKPacHoil MaHeBPEeHHOCTBIO.
[IpoekT mnpexycMaTpuBaeT pasmellleHHe Ha JoObiBawolieM Kopabae
JKHJIBIX TIOMEIeHHH JUIs Beeil KOMaHabl, BeAyiield pa3paboTKy KOHKpe-
IHMH, a Takxke BO3MOMKHOCTh HCMOJNb30BAHHA TJIABHHIX TeHepaTopoB
B KauecTBe MCTOUHMKOB 3JIEKTPosHepruu Anas aedenox. Bo Bpems pabor
Ha NepeMelleHHe caMoro cy/Ha GyIeT pacxoloBarbes JHLIbL HeGonbluas

18*



276 I'JIABA 7

P uc. 7l. TnyGokoBoaHoe JAparupoBaHHe siB/AAETCH JOBOJBHO HECJOMHBIM,
HO B YCJOBHAX MeJKoro mMop# 3(hpeKTHBHBIM MeTOAOM pPa3pabOTKH noBep XHOCTHBIX
ocaakos (Mero, 1960b).

Jond 0011eH MOLLHOCTH. Kak u’l\"{umﬁ BapHaHT sl BEAEHH S p83p8601‘-
KU KOHK[)QLLHH HA OKeaHCKOM JlHe KeJlaTeJbHO CO3JdHHE CIelHalbHOTO
Kopaﬁnﬂ 060[1\'}1082”1}10!0 MHOTOYHCJIEHHBIMH HOBEHIITHMH \CT[)OH(.TBd-
MH H }'COBEpl]!EHCTBOBd][HH\m, OJJHAKO H CerojaHss mnjasi 3Tux uejgen
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MOYKHO TepefieNiaTh CYWEeCTBYIOWHe CYAa, 3aTPATUB OKOMO | MAH. AOJA.
Ha Ka)kaylo MOAHDUKALHIO.

Bropoii kopabak, yuacrBylommili B pa3paboTke KOHKpenuH, npe-
cTapjisieT cobofi OKeaHCKYI0 CcaMOXOIHVIO 0apiy, eMKOCTb KOTOPOii
JoctatouHa Jnsi XpaHeHust okoso 5000 m 10OBITBIX H OUMIIEHHBIX
KoHkperuii. Ha Gap:ke nMeetcst oGopyloBatue 17si OUHCTKH KOHKPeIHii
OT pasaMYHBIX 0GJOMOUHBIX KOMIIOHEHTOB, H3BJIEKaeMbIX C OKeaHCKOro
JHa, a. Takmke HeGoJbIIOH ABHraTelb, [O3BOJAIOMAA €f caenoBaTh
Bo Bpems pafor 3a aoGuoiBatomum cyaxom. Ecau nopobnas Gapxa
He HCHOJNB3YeTcsl KaK TPAHCNOPTHOE CYAHO, TO Ha HeH JOJKHBI OBITh
NpeJycMOTPeHbl YCTpoiicTBa A/ OLICTPOH neperpyski A0OLITOrO Mare-
pHana Ha OMHAAIOUHI MOTPY3KH TPaHCMOPT.

[aGapuThl JparoBoro KOBIIA HE JOJKHBEI 110 BO3MOXKHOCTH MPEBbI-
marh pasMepbl, rapantupytoue Ge3onmacHocTh paGothl B Mope. Tak,
Ans cyasa BojousmemtenneM 2000 m HaubonbIMM M3 NPAKTHUECKH
onpaBJaHHBIX rabapuTOB JparoBOro KOBIIA SIBJSIOTCS  pasMephl
20 % 12 X 3 ¢yra. Bec takoro KoBlla OKOJMO 3 m, a €ro €MKOCTb,
nojarasi, 4To OH 3anoJusiercs Ha 65% Bcero ofbema, NPH IJIOTHOCTH
H3BjIeKaeMoro Matepuana 56 (QyHT/KyO. QyT cocTaBaseT OKOJO
13 m npu KamaoMm nombeme.

[Torpyzkenue KoBLIa AparH Ha JHO MOPS MPOHCXOAHT CO CKOPOCTBHIO
cBODOJHOrO NajleHHsi, KOTopas Ha OCHOBAHMH COOTBETCTBYIOLIHX THAPO-
JMHAMHYecKHX pacyeToB AojkHa Jocturatb 600 ¢yr/mun. Jparohiii
KOBIII ¢JIelyeT cHaOAuTh HCTOUHHKOM 3BYKOBBIX CHTHAJIOB JUISl ONpesieie-
HHS MOMEHTa JOCTHKEHMsI uM Mopckore Ana. [locne sanonnedus
KOBIA KOHKPEUHSMH €r0 H3BJEKAlT Ha MOBEPXHOCTb. Te1eBH3HOH-
Hble KaMephbl, BMOHTHPOBaHHbLIE B JParoBblil KOBII, MO3BOJAIOT IPOCMa-
TPHBaTh OKEaHCKOe IHO H CJIeAHTh 3d XOAOM HaNOJHEHHs JAparu KOH-
Kpeuusmu. Tenesusuonublii kKabeab 1enecoobpasHo NPH 3TOM ToOMe-
CTHTb BHYTPb AParoBOro Tpoca, sl TOro yToObl H30€KaTh OCIOKHEHHI],
CBSI3aHHBIX € JABYyXKabe/bHOIl AparoBoil nnunefi. CTONMOCTb NOJAOOHBIX
YCTPOHCTB oleHHBaeTest B 25 Thic. Jol. OJHAKO 3TH JONOJHHTENbHbIE
pPacxoibl HEBEJUKH MO CPaBHEHHIO CO CTOMMOCTBIO QOLMHOTO 0Gopyao-
BaHUs JApard, BKJouas OYKCHpPHBIH TPOC, W OHHM, HECOMHEHHO, OYAyT
onpasjaHbl Bo3pocieil 3(hgeKTHBHOCTBIO onepannii 1o paspaboTke.

Koraa aparoBbiit KOBUI [OAHST HA NOBEPXHOCTh, €r0 NPH [OMOILH
0co0OBIX NOABEMHBIX MeXaHH3MOB IIPOBOASIT Hal KOpMOH J0OBIBaKOLIEro
CyJHa M pasrpyzKaiwT B cleuHaiabHelil npuemublii 6yukep. M3 OyHkepa
KOHKPELHH TPaHCHNOPTHPYIOTCS IpH MOMOILIM Hacoca M TpybompoBoja
Ha Gap:Ky, rile oHH BpeMeHHo Xpanstcs. [lockonbky KOHKpelHu oObly-
HO CJIOZKEHBI BEIIECTBOM CPABHHUTENLHO MAJIOMH INIOTHOCTH, OTJIHYAKWMUM-
¢ HeaOpasHBHBIM XapakTepoM, TO HX 0e3 Kakux-aub60 OCIOMKHeHHIi
MOKHO NepeKaynBaTh N0 pe3uHoBbIM TpyOam. Ha Gapze KOHKpeuuu
OTAENSI0TC 0T Ge3pYAHBIX OCAAKOB, H3MCIbUAIOTCS H CKJIAAHPYIOTCS
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B ocoOble TOMeIeHHsl, CNPOeKTHPOBAaHHbIE TakKHM 00pasoM, uTOOLI
MOKHO OBIIO TPOM3BOANTE OLICTPYH TMeperpysky Martepuana ¢ Gapiu
HAa TPAHCIOPTHOE CYJHO.

[TpouspeeM OIEHKY CTOMMOCTH TEKVLIHX ONepauuii no ray6oko-
BOAHOMY JApardpoBaHHI0 OKEAHCKHX KOHKPelUWi, nojaras, uyTo Tpo-
JO/KHTeNBHOCTh pabor B oxeane coctaput 300 Aueit B roay, W mpu
yeaoBud - (paxTa JoGbiBarollero cyAHa M ckJaaja-Oap:ku (B 10MJ.).

A. Tepaple 3KCIVIyaTalHOHHbIE PacXoJbl 3a TOL
1) T'omoBoit ¢paxt AoOBLIBAIOUEr0 CYAHA MPH CTOHMOCTH

oaHoro AHA ¢paxta 2500 noan. . . . . s o 2 s o912 500
2) T'opoBoit paxr Gapxu Aad xpaﬂetms{ npu CTOMMOCTH
oasoro Aud dpaxra 500 momr. . . .. . 185000

3) Pacxoibl mo amopTH3alHH ot’)opynmaauus{ BKJIIOUAS
CTOMMOCTB 3aTPAT Ha €ro TeKVIIHil PeMOHT, 3KCIJyaTauuio
U T. 1. (ACTOUHHK 3BYKOBBLIX CHTHAJOB Ha JparoBOM KOBLIE,
JparoBble KOBLIN, KAMEPb!, PETHCTPATOPLI myﬁnﬂm, APOGHIIKH,
pasaHUHbIE Nepeflaioniie CHCTeMbl H T. 1.) . ’ . 320 000
4) 3apnmata pabouux, COTPYIHHKOB IO Haf)monenmo
M KOHTPOMIO 3a BeJeHHeM pa3paboTKH H  PYKOBOASAIIETO
COCTARA % 5~ TR B sb WIS e 55 05 e iEEL & e a1 a1 06T 500

Oém.aslcymmaaron SHEEGATHIE MEOTRL L REL: 01850861000

b. IlepeMenHnle 3KcniyaTalMOHHbE pAcXolbl 3a TOA (3aBHCAT
riaBHeIM 06pasoM oOT rayOMHBL JparHpoBaHMs):

5) Jlebenka — 5200 mo/I. HAa KakAyl0 TOHHY TOABEMHOH MOII-
HOCTH; PacXOAbl Ha aMOPTH3AWMIO ¥ NOALEpKAHUE Jebefku B pabouem
coctofiHUM coctaBasiiorT 40% ofmeii cyMMbl TOJOBLIX PacXO/0B.

6) Tpocel, MeHsiemble 4 pa3a B rofl; KaxAblil pas MoJHas CTOUMOCTb.

7) dueprus, cuuras 0,02 doaa./a. c¢./4ac npu 300 pabounx AHAX
B roly u 20-yacoroii paboTe B CYTKH.

[TpunaTo cuuTaTh, 4UTO BpeMs omepanuil no paspabortke Oyger
cokpameHo Ha 18% B cBfI3M ¢ MIOX0H MOToJOH, 3aJepiKKaMH, CBA3aH-
HLIMH C TPAaHCMOPTHPOBKOH pyAbl, u T. n. [IpH npomomxurenbHocTH
pabouero AHA 24 wuaca emeJHEBHO BhblaensieTcs B cpeineM 4 uaca
Ha Tekymui pemont. [lpuunmasi Bo BHMMaHKEe NpUBeJEHHbBIE BhILIE
JaHHble H JOMyCKasi, 4TO O0OIas 3JeKTPHUecKas M, MexXaHWdecKas
3dpeKTHBHOCTb TOALEMHOH cHCTeMBI cocTaBasieT 65% mpu 3amace
TIPOYHOCTH TPOCa 2,5 H UTO CKOPOCTb MPOTACKHBAHMSI AParoBoro KoBuia
MO0 OKeaHCKOMY JHY paBHa 3 (yT/cex., MOXKHO IOJICYHTATH, KaKOBBI
OyayT 3aTpaTel MO Ao0Gbiue KOHKPELHH co JHa OKeaHa NMpU pasiHyHbIX
rayGuHax Aparuposanust (tabu. 37). OBGuMil Bec NOJHHMAEMOil CHCTEMBI
claraeTcs W3 INOTPYKEHHOTO B BOAY Beca caMOro rpysa KOHKpeIlif,
Beca JparoBoro KOBIIA, a TAKMKE YCH/HI, 3arpaunMBaeMbIX Ha BOJOYe-
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HHE JAparoBoro kosma u Tpoca. Bosee nmoapoGHoe obecykaeHHe BONpPO-
COB, KacalwUMXCs 3THX YCHJIHH M IpUIaraeMblX JUisi UX HPeoAoJIeHHst
MOLHOCTEH, MOXHO HaHTH B OAHOH M3 npelbaymmx pabor Mepo
(Mero, 1959).

Temnbl B cToMmMOcTh pa3paboTKH MeTOAOM TaYOOKOBOJAHOIO MOp-
CKOro JIparipoBaHus B 3HAYHTEJBHOH Mepe 3aBHCHAT OT IJyOHHBL
NPOH3BOAHMBIX paboT, TOCKONBKY rayOHHa onpejensier Bpems, pac-
XOJlyemoe Ha CIyCcKo-NoJAbeMHbIE onmepanty Aparoporo kosuia. B ropuo-
PVAHOIi TPOMBILUIJIEHHOCTH TIPHHATA CTaHAAPTHAs CKOPOCTb MOAbeMa —
2000—3000 ¢yr/mun. ConpoTHpieHHe, BO3HHKalollee [pPH TOJbeMe
KOBIIA Jpard CKBO3b TOJILLY BOJBL, MEHseTCs B KBaJApaTHUHON 3aBH-
CHMOCTH OT CKOPOCTH, a MOLIHOCTb, Tpefylowascst Jist NojbeMa Jpa-
ru,— B KyOuueckoil. B Tex cayuasx, KOrla CKOPOCTb JBHIKEHHS
KOBIIa (fonyckasi ero uleanbHyio ofTekaeMyio ¢opMy) NpPeBOCXOLUT
1000 dyr/MuH., HeoOXOAMMASI MOIIHOCTL CTOJIb BEJAHKA, 4TO AdxKe IpH
YBEJHYEHHH TeMIoB J0ObYH CTOHMOCTb €QMHHILI NOJYHYaeMOro IIpo-
JYKTa He CHHKaercsl, a, Hao00OpOT, B CBOIO ouepelb HAUHMHAET PacTH.
Jlanssle Tabm. 37 NOATBEPIKAAIOT CKAa3aHHOE.

Hanpumep, npu cxopoctd noabema 1500 ¢yr/MuH. ¢ TayOHHE
5000 ¢yToB cTOUMOCTL A00LIBAEMOrO CHIPhA NPEBLIIAET €ro CTOMMOCTE
npu ckopoctd noaveMa 1000 ¢yrt/mun. [dasa JaHHOro THNA ApParoBoro
KOBILA CYLIECTBYET MaKCHMaJbHBIH 3KOHOMHYeCKH penTaleqbHbIH mpe-
Jles1 CKOPOCTH MOJbeMa, KOTOPHI pacCYUTHIBACTCS NPU NOMOLIH OCOOBIX
metofioB. OOtekaemast (opMa JApard, OUeBHAHO, BbIFOAHO OTPa3UTCs
Ha 3KOHOMHUECKHMX TOKa3aTelfx MAOOBMH NPH CKOPOCTAX MOAbEMA
B Boge Ooaee 1000 dyt/mun., Ho He mpeBbiuaiounux 2000 ¢yT/MuH.

[Ipu paGote nHa raybunax menee 5000 ¢yToB, BEpOSATHO, MOMKHO
IPOU3BOJAUTL Pa3paboTKy 3ajexH ¢ OLHOrO CyJAHA TNPH MOMOLLH ABYX
JAparoBbiX KOBIIOB ojHoBpeMeHHO. KamIblii U3 ABYX AparoBblX KOBLIEH
coeJJUHSIeTCS ¢ OJHUM M3 KOHIOB TOABEMHOTO Tpoca; NMPH 3TOM ycTpa-
HAeTCsT HeOOXOAMMOCTh B AONIONHUTENbHOM Gapabane jeGejIkH H BO BTO-
pom Tpoce. Ilpn onycKanumy OZHOrO KOBIIA NPOUCXOAHT NMOALEM APY-
roro. Taxkada COBMeLIEHHOCTb OTepaiHii MO3BOTHT MPHUMEPHO BABOE
COKPATHTbL 3KCIyaTallMOHHbIE pPacXoAbl Ha EIMHHLY A0OBIBAEMOIO
CBIPbSl M 3daMETHO CHM3UT KAlHTANOBIOXKEHHS B CHCTEMY NOABEMHBIX
MeXaHU3MOB.

[TockonbKY B KamJIOM ILHKJe AparHpoBaHHA OCHOBHAsl 4acTh Bpe-
MEHH MPHXOAMTCA HAa HANOJHEHHEe KOBIIA APard NpPH BOJOYEHHH €ro
no AHy OKeaHa (B HeKOTODPHIX cJydyasix 3aHuMalouiero Gonee 70% Bpe-
MEeHH), TO [PH HAJHYHH 3aje:kell C OTHOCHTeJbHO BLICOKOH KOHIEH-
Tpauyed KOHKPEIHil CTOMMOCTh NoJydeHnsi 1 m KOHKpeuui CyLIecTBen-
HO CHH3MTCS, Kak 3T0 NokasaHo B Tada. 38. Ilpasna, npu TakoM MeToje
AparupoBaHis KpaiiHe cnabo ocyllecTBAAeTCS JieTajJbHblil KOHTPOJb
H4 TOM yuYacTKe MOPCKOro AHa, Kyja omyctunaack apara. K cuacteio,



Ta6aunuga 37

3arpaTel HA NOJy4YeHHe KOHKPeuMid CO JAHA OKeaHa MeToJ0M rayGOoKOBOAHOro APArHpoBaHus
H Temnbl 100bluK 1)

g o o Crartunue- : = e % .
Cagous, ey wores ORopocts e cxanma- Cpetumt GGG Mpowsowe o' onuenns
dyro © Tpoca,  win, NOABEMA, nnany  TPY3KA  MOUWOCTB,  yin’ros) TEJBHOCTD, pacxons, I m KoHKpe-
aofimp yr/mun DyT/mun m ']‘S? ;2‘)'35?5-' A €. MHH. m/deny A0AN. [ToR unit, o,

1000 1 300 400 0,985 10,91 407 20,08 598 2 167 200 12,10
1 000 1 300 750 3,465 13,39 935 18,66 643 2 214 700 11,50
1 000 1 300 1000 6,175 16,10 1502 18,23 658 2 265 700 11,50
3 000 1 300 400 1,000 11,61 434 33,05 363 2172 600 20,00
3 000 1 300 780 - 3,517 . 14,13 990 28,80 416 2 227 600 17,85
3000 1,25 300 1000 6,258 17,16 1600 27,80 431 2 285 380 17,70
3000 1 600 760 3,617 14,13 990 23,80 505 2 227 600 14,70
3000 1,25 600 1000 6,258 17,16 1600 22,50 534 2 285 380 14,30
5000 1 300 400 1,115 12,43 465 46,02 261 2 188 400 28,00
5 000 1,25 300 750 3,568 15,34 1072 38,94 308 2 247 800 24,40
5 000 1 600 400 1,115 12,39 465 37,69 318 2 188 400 23,00
500) 1,25 600 750 3,668 15,34 1072 30,61 392 2 247 800 19,10
5000 1,25 600 1000 6,360 18,43 1720 28,44 421 2 311 300 18,30
5 000 1,50 600 1500 14,290 27,77 3880 26,27 456 2 520 000 18,40
5000 2 600 2000 25,420 40,31 7520 25,19 476 2 867 500 20,50
8000 1,25 300 750 3,605 16,70 1168 55,10 218 2 371 180 32,10
8 000 1,25 600 750 3,605 16,70 1168 41,78 287 2 371 180 27,60
10000 1,25 300 750 3,696 18,70 1308 64,26 187 2 304 300 41,20
10000 1,25 600 750 3,696 18,70 1308 47,60 252 2 304 300 30,60

1) PazpaGotka NMPOH3BOAHTCA B ONHCAHHLIX BbIlle YCJAOBHAX H TPH MOMOIWH YKAa3aHHOTO Bhllle 06OpYIOBaHHA.
[Tpu 3Tom jonyckaeTcsl, YTO KOHUEHTpAUHs KOHKPEUHWHd Ha nHe okeana cocrasaser 1 ¢vut/kB. ¢y, a sddexrusnocts
HX n3Baevenns pasia 80%.

) CymMma ycuanil Apard IJioc Bec depraka M Ipysa B Mopckoil Boje.

%) Bpewms, tpeGyiouieecsi A5l MOJHOTO WHKJAA APAaripoBanus, BKAIOYAS CHYCK, 3arpy3Ky, MOLBEM M Pasrpysky.

08¢
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3a/leKH MapraHieBbiX KOHKpPeUMi XapaKkTepH3YIOTCs CTOJb HHTEH-
CHBHBIM JlaTepaibHLIM Pa3BHTHEM, YTO HX MOXKHO paspabaTbiBaTh NyTeM
HEYNopsAAOUeHHbIX GecCHCTEMHBIX TepeceyeHHi, He onacasch, 4YTO
B T€UEHHE MHOI'HX JIeT OHM NepeceKkyTes.

Kak yike oTMeyajoch, 3KCIIYaTallHOHHBIE PacXofibl HA NPOH3BOA-
CTBO BCEX oMnepauuit 1o rayGoKoBOJHOMY JApardpoOBaHHIO OLEHHBAIOTCH
B 2 MJH. JO/JI., NPH YCIOBHM, 4To KopaOab M Oapzka dpaxTylores.
B 3Ty cymmy BK/OueHB 3aTpaTel Ha nepeoGopy/loBanue JoOBIBAIOLLEO
cyaHa M 6ap:kH, Ha camy CHCTeMY AparMpoBaHHs, OIJIATa PacXojoB
M0 KOHCTPYHPOBAHHIO H pAa3/IMYHEIE DPacXOibl HAYATbHOTO MNEpPHOJA.
O1/ie/1bHO OLEHHBAETCS CTOHMOCTb HCCENOBATeNbCKHX paboT, KOTOpbie
NPEeecTBYIOT CO3MaHUI0 TopHOpYAHOro oGopyloBaHusi. CToMMOCTb
JoObIBatollero cyata Bojousmeniennem 2000 m onpefeasieTcs NpHMepHo
B 6 maH. gosui. llpu 3TomM nosaraercs, uTo MOCTPOfiKa 3TOro cyjana
Gyler NpoM3BOAHTECS Ha aMepHKaHCKuX Bepgsax. Ho aas Tex xe ueseit
MOXKHO Mepejesiath H cTapoe CYAHO, MOCKOJbKY BHOCHMBIE H3MEHEH s
B €ro OCHOBHYIO KOHCTPVKIHIO CPaBHHTe/IbHO HEBeJHKH. B 3T0ii rnase
YK€ ONHCHIBATHCH OCHOBHBIC TpeOOBaHH:A, NMpelbsABisgeMble K OGapike,
KoTopasi JOJ:KH4 yuacTBoBaTh B paspaborke KoHkpeuuil. Ha neii
CleLyeT CO3MaTh YCTPOHCTBA /I OMHCTKH KOHKPEIHH H HX H3Me/b-
YeHHs, a TaK:Ke eMKocTH Juisi xpaHeHus. OO6uiasi cToMMocTb 000py/o-
BaHHOH TakuM oOpasoM Hapx<H OleHHBaeTCsl IPHMEPHO B 1,5 MIIH. J0JI.
Jlasa 3TuX ueneii BMOMHE MPUTOAHBI GapsKu OOLIYHOrO THIA.

T'udpasaudeckoe Opazuposanue 8 ycaoguax eaybokozo mops

I'uapasiauueckoe AparHpoBaHue JOHHBIX MOPCKHX OCAJKOB SIBASIET-
cdA, NMPH COBPEMEHHOM YpOBHE pPa3BHUTHA TOPHOAOOBIBAIOLIHNX CPEJCTB,
OJIHHM M3 caMbIX KpyrHOMacTaOHbIX U 3(eKTHBHBIX METOAOB paspa-
Gotkn. Kax npaeuio, rupaBauyeckue gpari o00pyl0BaHbl ABHraTeeM
H [OMIIOH, Haxo[fALIMMHCHA BHYTPH Kopnyca kopabad. Ilomna oGerunO
NOMeNaeTcsl HEeCKOJbKO HHiKe YPOBHS BOJABI Oacceiina, The ABHIKeTCH
Kopabab. HeoOxoAuMbIM ye/ioBHEM MeTofa SIBJISIETCH CO3JaHHe Ha BCa-
chiBawlleM natpybKe NOMIbl BakyyMma, MO3BOJSAILET0 NPOKauHnBaTh
yepes Hee rujpomaccy (cMech BOAbL M uacTHi, rpyHTa). Takum oGpasom,
IpUMEHEHHEe THAPABIHUCCKOrO JparipoBaHHsl :KECTKO OrpaHHuHBaeTCs
rIyOHHOM, ¢ KOTOPOH MOKET NPOU3BOAMTLCS OTKauuBanue. B aTMo-
cepHbIX YCIOBHAX MAKCHMAIbHOE BCACHIBAHHe, CO3/]aBaeMoe NMOMIOI,
paBHo qH00 aTMocepHOMY JaBieHuio, Au6o HAanopy npuMepHo 34 ¢yTos
BoAsiHoro crosiba. OnHako npu oOpa3oBaHHH BaKyymMa Ha BCachlBaw-
uemM nartpybke MOMMBI BO3MOXKHO KHIeHue BoAbl. B uesoM rujpasin-
yeckoe JparupoBanue 3dpekTHBHO A0 25-QyTOBOH IIYOHHBI MOrpy-
JKEeHHsl BcacbiBaiomieil rofioBku. Ecnm e Mbl npenefpe:keM TpeHHEM
JKHAKOCTH H JIONYCTUM, 4TO B TPYGOINPOBOAE OTHOIIEHHE KUAKOCTL/TBe]-
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Temnb u cToMMOCTL JOOBIYM KOHKPEUHA METOJOM TAYGOKOBOAHOrO APArHPOBAHHA NPH Pa3JHYHBIX

KOHUEHTPALUMAX KOHKPeUHH Ha aHe mops 1)

gt e S L b B o L Rl
TayGuna, Ckopocts CkopoeTh
YThi "05;3,{;:1‘:;“.& g;;f;?;ﬁ:: bynt/KB. BYT bynt/KB. dyT
0,5 2 5 10 0,5 2 5 10

1000 300 750 396 935 1157 1460 18,60 7,90 6,40 5,05
3000 300 750 298 521 614 655 24,90 14,25 12,10 11,30
3000 600 750 349 667 825 900 21,30 11,10 9,00 8,25
5000 300 750 238 362 404 436 31,50 20,70 18,60 17,20
5000 600 1000 300 530 626 666 25,70 14,55 12,30 11,565
8000 600 750 225 333 369 383 35,10 23,70 21,40 20,60

1) Ocrasbhble yenoBusi JJOOBIYH OCTAOTCH TeMH e, 4TO OTMedeHbl B Tadu. 37.
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Joe Bewectso pasHo 10 : 1, To MakcumanbHasi rayGuHa, ¢ KOTOpOH
MO#HO Obl10 Obl MOAHMMATL OCALKH, CUHTAH, YTO IJIOTHOCTb BOABI
II0CTOSIHHA Ha BceX ray6uHax, cocTaBUT okojo 250 ¢yTos. 310 OTHO-
lIeHHe MoxeT OBbITb YBeJUYeHO M TeM CaMblM CYLIECTBEHHO yBeJMYeHa
rayouHa AparupoBanusi. OAHaKko, yuYuTbIBasi pacXoi SHEPrHH Ha Tpe-
OJl0JIEHNe TPeHHd KHMAKOCTH, a TaKxe Ha MOABEM TBepPAbIX BELIECTB
NO TPYHTONpPOBOAY, C/eAyeT MMeThb B BHAY Te INpejlesIbHble 3HaueHus
rayOHH, BbIlIe KOTOPHIX ONJaTa pPacXoAyeMOH 3HEPTHH pe3KO YBeJiH-
YHBAeT CTOMMOCTh H3BJIeKaemMoro marepuana. [lostomy, ecan raybuHa
BOJIbl HE MEHBIIIe HECKOJbKHX COTeH (yTOB, IOMIA J0JKHA ObITh MOTPY-
JKeHd B BOJY BHE 3aBHCUMOCTH OT TUIIA IPHMEHHEMOIl I'HJpaBJIHYeCcKoil
JAparn. OaHako 3TO BOBCe He O3HA4AeT, 4TO NoMna JoJHa ObiThb pas-
MelleHa HerocpeJcTBeHHO OMH3 oKeaHckoro AHa. [losoxkenue mommnbl
OTHOCHTEJILHO TIOBEPXHOCTH OKeaHa olipefesisieTcsl BeJHYHHOH OTHO-
HICHUA JKMAKOCTh/TBEpJioe BellecTBO B TPaHCNOpPTHpYeMoii mo Tpybo-
NPOBOAY NyJbIle H CKOPOCTbIO MOAAuH KUAKOCTH. COrJIacHO HEKOTOPBIM
TOUKAM 3PeHHs, HMEIOTCSl OnpejiesIeHHLIe NMPEeHMYIIecTBa, Korja rnommna
npubaHIKeHa K MOBepXHOCTH HA MAKCHMAJIbHO BO3MOXKHOE PACCTOSIHHE.
Takoe nosoxkenue moMnbl 0G0CHOBBIBAETCS CJAEVIONIMMH NPHBOAXMBIMH
HU3KE “pacyeTamu.

OCHOBHBIMH  3JIeMEHTAMH CHCTEMEI, TIpH TOMOLIM KOTOPOiH ocyllecT-
BAAETCA IMyOOKOBOAHOE THApPABJIHUYECKOe JparvpoBaHue, ABISIOTCH
JUHHMA TpyOONmpoBOjAa, ITOMNA M JBHraTelb, BCAChIBAIOLIME TOJOBKH
U IJ1aBaTeNbHble cpeicTBa. B OJHOM M3 BapHaHTOB 3TOrO METOAa pas-
paboTKH NpeLycMaTpPHBAETCH CIYCK B BOJY arperatoB CHCTEMBI, KOTO-
pble 3aKpelieHbl B NOJABELIEHHOM COCTOSIHHMM Ha IN1aBaloLIEM CyJHe.
Onnako Takas KoMOMHAUMSI HMeeT DSl HeJocTaTKOB. BepTukaibHble
KosiebaHusl Ccy&HA, TPOUCXOASIHE MOJA BO3JEHCTBHEM BOJH, Mepe-
JAlOTCsl Ha arperathl CHCTEMbI B BHJE TONMEpPEMeHHBIX CHaTHil JIHHHH
TpyGonpoBoja, 4TO NPUBOJAUT K ero nojsoMke. Kpome Ttoro, Bcsi 3Ta
cHCTeMa, BKJIOUAst CYAHO M 3€MJIECOCHLIE arperathl, OKas3biBaeTcs Mpak-
THUYECKH HENPHUTOJAHOH K 9KCIIyaTanui B IITOPMOBLIX yeiaoBusix. [loss-
Jasiercsi HeoOXOJUMOCTL MOHTa)Kda AarperatoB Ha ocoObIX TIONJ1aBKax,
KOTOpPble TeM CaMbiM CTAHOBSITCSI COCTABHOH YacTbhl0 BCEH CHCTEMBI.
Kak nokasaHo Ha puc. 72, TIVaBHBIA TNOIVIABKOBHI pesepByap pac-
nojlaraeTcsi HHXKe TOBepXHOCTHOTo, TypOyJEHTHOro, CJos OKeaHa,
Gmarofaps ueMy BepPTHKalbHHIE BOJHOBbLIC IBHXKEHHS HE IepejaloTcs
Ha 3eMJlecocHBIfl arperar. BTopoii mnonsiaBok, cTabHAM3HPYIOWHH,
HAXOASIIUICH HA [OBEPXHOCTH, IO3BOJSIET YAePKHUBATH 3eMJIEeCOCHbIE
arperaTtbl Ha maaBy. [Tockonbky 98% Beca 3em/lecOCHBIX arperaros
najaeT Ha OCHOBHOH IONJIABOK, BepTHKaldbHble KojebaHus, BO3HH-
Kalollie OT BO3JEHCTBHSI BOJIHOBBIX JBHKEHHMH Ha CTaOWUJIH3HPYIOMHIH
NOIJIABOK, B 11eJIOM He OyAyT nepelaBaThCcsl Ha 3eMJECOCHBIE arperarhl.
JBurarenn M nommna paccMaTpUBAEMOIl CHCTEMbl pa3sMelleHbl BHYTPH
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ocHOBHOTO monaaBka. [lociennunii uMeeT HeckonbKo Oojiee Kpynuble

rabapuThl, ueM 3TO MOMHO Obw1o Obl Mosarath, HCXOAS M3 KOHCTPYK-

THBHBIX OCOOGEHHOCTeHl 3aK/IOUeHHBIX B HeMm y3jaoB. B kauectse Oan-

Jlacta TonJaaBoK 3arpyzKaiT MOpPCKOH BOJOiH, 4TO MO3BOJAET Aparu-

pyiollleii cucTeMe COXpPaHATh MNpaBHJIbHOe mnojoxeHue. B cayuae

HEHCNPAaBHOCTH ABHTATENS HJIH NOMIbI 6a/acT OTKAuHBaeTCA H3 pesep-

Byapa, ¥ BeCh arperar BCIILIBAeT Ha MOBEPXHOCTh. Hepes MoK, Haxo/ls-

IIHiCS B BepXHEH 4acTH Kopnyca IOMIaBKOBOTO pesepByapa, KoMmaHnjia

MOJKET JIErKO NMPOHUKHYTb BHYTPb JUIsl BeJleHHsI peMOHTHBIX paboT. [1pu

BHE3aMHOH MOJIOMKE TOMIBl WJIH JBHTaTeNsl JOJKHBl aBTOMAaTHYECKH

OTKPBITBCH KJanaHnel o6paTHOTO XOAa, HaxoJsfllHecs No BCeH AnHHE

TpyOONPOBOAA, YTO MPHBEAET K CHYCKY HMMEIOIHXCS B CHCTEME KOHKpe-

1HiA M, TakuM o0pas3oM, TNpelOTBPaTHT 3acopenue TpybGomposoja.
[IpuBOAMMBIE HHZKe pacueThl OTHOCATCS K cnocoly paspaboTku Ha

rny6une 10 000 ¢yroB. OpHako oHM MOTYT ObITh 3KCTPANOIHPOBAHBI

Ha BejieHHe JOOLMH i Ha IPYTHX ITyOHHAX, C YUeTOM, KOHEYHO, TexX orpa-

HUUYEHHH, KOTOpble CBA3dHBI ¢ MPOYHOCTHIO NMPUMEHEMbIX MaTepHasoB.
Hcxoanbie jpaHHBIE pacueToB cJIeyIOLIHE:

1) rny6una paspabotku — 10 000 ¢yroB;

2) MakcuManbHBIi AWameTp. AoObIBaeMblX KOHKpeuui — 6 moiMOB;

3) BHYTpeHHHII Auamerp TpyGonpoBofa — 20 nr0IMOB;

4) CKOpPOCTb ABHMIKEHHS NyJbNbl 1Mo TpybGompoBoay — 15 dyT/cek.;

5) OTHOLIEHHE JKUIKOCTh/TBEpIOE BellecTBO B  TpyGomposoje —
10 : 1 (mo Becy);

6) mpoleHTHoe cojlep:kaHHe KOHKpeuwuil B nyabne — 5% (mo Becy),
npu Jonyuenuu, uto 50% TBepAbIX BelecTB NMpeAcTaBJIeHO Hepyi-
HOIl Maccoii;

7) yAenbHBIH Bec TBepAbIX KOMIIOHEHTOB MyJbnel — 2,1;

8) npoctoii u3-3a myoxofi moroasl — 20% Bcero BpeMeHH;

9) pemout obopynoBaHHs W T. . — 16% Bcero BpemeHH.

O6uuii Bec Aparupytomieii cHcreMsl — okoqo 2500 m — pacnpe-

JesisieTcst cnellyiomuM obpasoMm (B m):

1) TpvBonposoa (npu TosmuHe cteHku Tpyoel 1 awitm) — 10 000 dyTtos
npu 225 ¢yur/dpyr —1125;

2) nomna auamerpom 20 nwoiimoB — 25;

3) mBuratenb MoutHocThio 8000 4. ¢.—30;

4) ocHoBHO#l nonyaBok (auametp 20 ¢yTOB, ToMIMHA CTEHOK 3 A0iima,
anuHa 250 dyto) — 1050;

5) crabuausupyiolnii nomaaBok (Anametp 6 ¢yTOB, TOJIIMHA CTe-
HOK 2 mioiima, anuua 30 ¢yros) — 10;

6) BO31yX B IVIABHOM TOT/IaBKe NOJ JaBjeHnneM 1o 450 ¢yHT/KB, AoiiM —
100;

7) Bec KHAKOCTH B JHHHH TpyGomposoaa — 70;

8) pasnnunble ycrtpoiictBa u arperartst — 100.
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P u¢. 72, Tay6okoeoanasi ruipaBliHYecKas jpara npejcraBasier coboii, B cyul-
HOCTH, THIaHTCKHH IIplaecoc, CO3JaHHbl aasi or6opa TOHKOI'O MOBEPXHOCTHOrO
CJ1051 OCAJAKOB H OTHOCHTENbHO ¢Aad0 HapylWawIHi NpH 3TOM HHKeJemxallHe
ocajki. [lTokasanumasa Ha pHCYHKe MOAH(QHUKAIMA MOMKET BPAILATbCS BOKPYT
CBoeil BepTHKAJNBHOI OCH, IPHYEM pasMepbl 06paboTaHHOil 3eMIECOCHBIMH TOJOB-
Kamu TJIOMAAH MOPCKOTO JHa ONPELEASIOTCA CKOPOCTLIO FOPH3OHTANBLHOTO Tiepe-
MelleHH: BceH JApardpyiouleil CHCTeMbl, KoTopas, KaK NpaBHJ0, [BHMKeTcs
JLOBOJIbHO MeldaeHHO (Mero, 1960b).

Takum o6pasom, Ha TJIaBHBIH TIOIJIABOK NPHXOAUTCA Harpyska
B 2635 m, HalcTaOUIN3HPYIOIMH — oKoJo 28 m, octaabhbie 150 m npen-
cTaB/slior coboil Gajuact (MOpckasi Boja), MOMENIAaeMblii B eMKOCTb
JIaBHOTO I[OIJIaBKa.

3anac npodHocTH JHHHH TPYGONPOBOJA, COOPYKEHHOMH U3 CTalbHBIX
Tpy0, BbLlepzKUBaIOMKX Harpysky 80 Toic. (yHT/KB. HIOfM, JOCTHTaeT
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npuMepro 3. [Ipu Kemanuu YBeTMUHTBH 3anac NPOYHOCTH CJCAYET
HCTOMB30BaTh TPYOBI KOHHYECKOrO CeyeHHS.

Cropocmo medenus ocudkocmit, Heobxo0umas 048 nepeHoca KOHKpeyut
no mpybonposody

CkopocTh TafieHusl Tel B BA3KOH cpele, XapaKTephu3yeMoH YHCJIOM
Pefinonbaca Gonee 5, nojuunsercsa 3akoHy Heiorona. [locneanwuit
MOXKHO cjeAylouumM  o6pa3oM  BbIpa3HThb B eAUHHIIAX AHIJIMHCKOH
CHCTEMBI H3MepeHHs:

V=655 250 ()]
w
rae:
V: — KOHeuHas CKOPOCTb MajeHusi TBEPAbIX TeJ B CTATHUECKOH JKHJAKO-
CTH TIOA JeHCTBHEM CHJIbL THKeCTH, (VT/CeK.;
Py — ylenbHbIl Bec TBEpPJOro Tena,
P, — yaenbublii Bec KUJKOCTH;
d — auameTp TBepAOro Tesa, JONycKas, 4TO OHO HMeeT cepHuUecKyio
dopmy, PyTHI.

Jlns pemeHust 3Toil 3afauv Obln mpoBelieH pPAA IKCHEPHMEHTOB,
MOJIeIHPYIOUMX TMajeHHe MapraHIeBhIX KOHKpemHii B cToabe BOJbI
(Mero, 1959). PesyabTaTbl 3KCHEPHMEHTOB, B KOTOPHIX HCIOJb30Ba-
JIUCh KOHKpeuuH cepuueckoil (opMbl, XOPOIIO COTJIACYIOTCS € Teope-
THUeCKHMH pacueramu. OIHAaKO B JAeHCTBHTENBLHOCTH [P IepeHoce
TBepAOrO Teja JBHKYLUIMMCH BBEpPX CTON0OM BOJAbI CKOPOCTb, HEOHXO0-
AUMasi JUIs TOJUICPIKAHAS W TPAHCHOPTHPOBKH 5TOrO TBEPJOrO Teia,
Ha 10% Jo/izKHA MPEBHIIATE CKOPOCTh MaJeHHsT TAKOro tena B crojbe
CTNOKOHHOIH BoAbl. Jlpyrue (akTopbl, Takue, Kak cTeHOUHble 3(xpeKThi,
TopMo3sue 3ddekTol U GakTOpbl chepHUHOCTH, OVAYT H3MEHsIThb
H YMEeHbIIAaTh CKOPOCTb TEeUeHHsl KHAKOCTH, KOTOpas HeoOXoauma s
MOAJepKaHUS KOHKPELHH.

Fuapasianyeckoe JAparupoBaHHe OOLIYHO HCIOAL3VETCSI JJIsi pas-
paboTKH onpefie/IeHHbIX 3alekel KOHKPCIHil, OIHAKO ero MOKHO MIHPO-
KO NPHMEeHSITh NPH 3KCIIyaTalluH BCEX TeX MeCTOPOKIeHHH, B KOTo-
PBIX JAHaMeTp A0OLIBAEMBIX KOHKPEIMIl He NpEeBHIIaeT NOJOBHHY JHa-
merpa Tpybonposoja. [lostomy npu pacuete 3TOro MeToja Caeayer
TpesJie BCEro NpHHUMATh BO BHUMaHHEe IJYOUHY 3a/exu H pasmepb
cnaraomux ee koukpeuuit. K cuacteblo, Kak BuUAHO Ha Qortorpadusx
MOPCKOro JHa, MapraHmoeBble KOHKpEHUHH B OOJIbIIMHCTBE C/IYyudeB
XapakTepH3YIOTCH CPaBHHTENBLHO OJMHAKOBOI (OpPMOH M pasmepamn
(puc. 51, 56 u 57).

CKOpOCTb JIBHJKEHHS JKHAKOCTH, HeoOXoAuMas ISt MOAAEpIKaHHs
KOHKpeuHu jauamerpoM 6 M0AMOB M ¢ yAeabHbiM Becom 2,1, paBHa
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npumepro 4,7 (yr/cex. Hes yueTa CTEHOYHOro sgrpexra u (hakrtopon
TOPMOKEHHS. A Tak Kak CpPefHHH JHaMeTp BCeX KOHKPEIUWi, Npoxo-
AaumMx no tpybonporoay, 0OBUHO MeHbIIE 6 AIOAMOB, TO CpelHss
CKOpPOCTh TeYeHHA MKHAKOCTH, KOTOpaf HeoOXOAHMa Als [epeHoca
BCeX KOHKDEUHH, B JeHCTBUTENBLHOCTH OYAeT HECKOMBKO MeHBINE 3TOf

BeJIMYHUHDBI.

Pacnpedeaene mowpmocmed npu  paspabomie nOO00HBIY 3atEHCEL
memodom eudpagauteckozo dpazuposanus

B stoMm merone paspaborkn npuMeHsercsi craHiaprnas 20-Zofimo-
Basi JparoBas momna NEHTPHU(YKHOTO THUMA ¢ BEPTHKAILHBIM pacio-
JOZKEHHEM OCH H coca (cMm. puc. 72). BeacwiBawouuil natpyboK oMbl

Ta6anuwa 39

3nauenns nonpasounoro Kospduuuenra f, ucnoabzyemoro
npy pewiennd ypasHeHust BalicOaxa
(O’'Brien et al., 1937) 1)

Cpefisist CKOPOCTE TeYeHHsT KHIKOCTH, (yT/cex

Juamerp TpyGol, A0iMbI

10,0 15,0 20,0
16 0,0206 0,0201 0,0197
12 0,0201 0,0196 0,0192
14 0,0196 0,0192 0,0188
16 0,0192 0,0188 0,0184
18 0,0188 0,0183 0,0181
20 0,0184 0,0180 0,0177

1y Nonyckaercsi, 4To JKHAKOCTh ABHIKETCH 10 NpPSMOMl raakoil Tpyoe.

coeJlHeH C BEPXHHM pa3rpy30uHbIM KOHIOM TpyGompoBoja, AIuHa
koToporo paBHa 10 000 ¢yram. Momnocts, Tpebyiomascs: Ras QyHK-
IHOHHPOBAHUSA 3TOH CHCTEMBI, ONpeJeNserTcs Mo CTaHAapTHOH dopMyJe
THAPOMEXAHHKH. BbICOTAa HAMopa ¢ YueToM NOTEPh Ha TPEHHE MOKET
OBITH BLIYHCICHA U3 YPABHEHUS
;2
hL: f _% —;}E H
rze:
fir, — BbICOTA Hamopa ¢ IOTepeH Ha TpeHue, QyTol
j — nonpapounbli KosddunuesT (tabm. 39);
L — nnuua tpyGonposoja, (yTel;
D — puametp TpyOul, GyTH;
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V — ckopocTb TeueHHsi KMIAKOCTH, ¢yT/cex.;
g — YCKOpeHHe CHJIbl TsecTH (yT/cek>.
B stom cayuae npu [=0,0180

(0,0180) (10 000 ¢hyroB) (15 dyT/cex.)?

he= (20712 dyTos) (2) (32,2 dyT/cex.?)

=377 dpyram.

[lnoTnoets  mepekayWBaeMOH — JKHAKOCTH — NPHMEPHO  paBHa
71 ¢yur/ky6. ¢yt (Benuunna r). Mopckast Boja, HMelomas TIOTHOCTL
64 ¢ynr/Ky6. ¢yr, Oyaer nommep:xusBaTthk 64/71 > (10 000 dyr.) -
—=9020 ¢yToB cronba KHAKOCTH B JUHHH TpybompoBoja. Ilpeanosmo-
JKUM, 4TO TpH paspaboTKe NOABEM NYJABIEl OYJeT NPOH3BOAHTHLCS
na Beicoty 20 (yTOB BbilIe YPOBHS MOpPS, M5 TOTO YTOOBI MOTPY3UThH
JMOOBITEIH MatepHal Ha Oapxy, Torja obiias BeicOTa, Ha KOTOPYIO MOMIId
JOJIKHA T10[aBaTh IepeKkauuBaeMylo MyJbIy 10 JHHHH TpyOonpoBoja,
Boipasutess Benuuuuoit B 1000 ¢yroB (Z). MownocTs, Tpebyemas
JJIs TIPEoJIOIEHHsT Beca JKHJAKOCTH M TPeHHsl JKHIAKOCTH, COCTABHT:

B (15 dyr/cek.)2 | ) e
E—'_"f’ E Z+ hL 0- - WTIOOO ¢YTT377 (p)"[‘--

= 1381 dyT-pyHT/DYHT KHAKOCTH.

Bec noanumaemoro MaTtepuana:

(15 ¢yr/cex.) (20/12 dyr)* [ ] (71 dynt/dyr?) = 2320 dyuT/cek.

CaefloBatesibHO, Tpedylolasics MOILHOCTL B 1. €. PaBHa

(1381 dyr-pynt/dynt) (2320 dyHT/Cek.)

= 500 ¢yr-ynT/cek./a. c.

= 5830 1. ¢.

Cuutas, uto obuas acbclJeKTuBHOCTb 3JIEKTPUUECKOH, MeXaHHUYeCKoH
U THAPABJHUYECKOH uacTeil cucTeMbl coctaBaser 75%, mosyuaeMm Besu-
yyuHy ofueil noJABOAUMOI MOLULHOCTH pPaBHO#M

5830 1. c.

P= o

=7 180 £ .

3emaecocHsle 20008KU

B 3TOM pasgesne ONHCLIBAETCS HECKOJAbKO KOHCTPYKIHMH 3emie-
COCHBIX TOJIOBOK, NpPHMEHSIEMbIX NPU TMAPABJIHYECKOM JAparHpoBaHHM
B YCJAOBHAX TMYOOKOro MOpsi.

1) Ilpocras semyecocHasi TOJIOBKA, 3aXBaThIBAIONLAS] VYACTOK IITHPH-
Hoit 15 ¢ytos. [lnomans BeacwiBatomero otseperust 15 < 0,5 ¢yros,
CKOpOCTh BeachlBaHus 0Koa0 5 ¢yT/cex. [lockonbKy B KOHCTPYKILMH
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FOJIOBOK 3TOrO THMA He NpeiycMOTpeHbl ocobble yCTpolicTBa, MO3BO-
JSIIOlHe UM TIepeMeliaThest B BOJE ¢ OTHOCHTEIbHO BBICOKHMH CKOPO-
CTSIMH, JJd BeJleHHsl 3KOHOMHUYECKH onpaBAaHHoil paspabotku HeobXxo-
JUMbI 3a/1€KH KOHKDELHii ¢ KoHueHTpanueil e menee 10 gpyur/ks. dyr.

2) Ilpocras semnecocHas roJloBKa, 3aXBaTblBalollasl YUacToK LIHPH-
HOil okomo 15 ¢yToB. ITa 3emaecocHasi roIOBKA MOXKET MepeMeLaThest
Brepe] W Hasal [0 OKEeAHCKOMY JHY, TIpH 3TOM BCsl JAparupylomas
cucTeMa JABHKETCH OueHb MEMJIEHHO (CO CKOPOCTbIO MeHee 0,2 Muan/uac)
B IONepeyHoM HanpaB/leHHH OTHOCHTENBHO JABHKEHHS BcachiBaloieil
ronoBkn. OueBHAHO, YTO B paccMaTpUBaeMOM VCTPOICTBE JOJZKHBI
ObiTh arperathl, NMPHBOASILKE B JABHzKEHHe M YNpaBisiollHe nepeme-
mieHHeM 3emyecocHol ronoBkH. OIHAKO HalHyHe TaKHUX JBHAKVIIHX
M HANpaBJAOUMX arperaToB CYLUIeCTBEHHO YCJIOKHHT KOHCTPYHpOBa-
HHe, CO3JaHHe M 3JKCILyaTalMio 3eMCHapsloB NOA0OHOro THMA.

3) Be 3emaecocHble TOJOBKH VKpenJeHbl MOJ HEKOTOPBIM YIJIOM
OJIHA OTHOCHTENbHO JAPYroil Ha BcacbiBawoeid tpybe (puc. 72). Ha aue
MOpsl OJHA BCACHIBAIONLAA TOJOBKA OTCTOMUT OT JAPYroil Ha paccTOsHUM
npumepto - 100 ¢yros. Besa aparupylouiasi cucreMa MeNeHHO Bpa-
HraeTcst Hajl MOBEPXHOCTLIO JHA MOPSI CO CKOPOCThIO | 060pOT B MUHYTY.
BceacuiBatoine natpybku Kaxioil rosioBgu ceuexHuem 8 ¢ytoe obpa-
6aTbIBAIOT NOBEPXHOCTb MOPCKOTO JHA €O CKOPOCTBIO TPHMEpPHO
90 xB. dyT/MuH. PaccmaTpuBaemasi cucteMa Mo3BoJisieT 3(PeKTHBHO
paspabaTbiBaTh 3a/1€KH, B KOTOPbIX KOHUEHTPAIHs KOHKPelUHH He onyc-
Kaercst HuaKe 2 GyHT/KB. (PyT, nomarasg nmpH 3TOM, 4TO 3(xpeKTHBHOCThH
u3Bievenus cocrasasier 70%. YcerpoficTBa, NpPH NOMONIH  KOTOPBIX
OCylIeCTB/seTCH NepeMelleHie 3ToH CHCTeMBl, MOryT ObITh YKpernJeHbl
Yyepe3 HEKOTOpHIE HHTEpBajbl BJOMbL JuHUK Tpybonposoaa. Ilojpo6hoe
HX pacno/oeHHe MO3BOIHT OCYLIeCTBJAATh JaTepalbHoe NepeMerleHHne
3eMJIECOCHBIX TOJIOBOK B BOJE K HOBBIM yuacTkaMm paspaborku. OxHaxo
JUTSL 3THX JKe 1esiefl MOXKHO HMCMoJb30BaTh okeaHckue Teuenusi. CKo-
pOCTh TNepe]ABHKEeHUs Becel CHCTeMbl I'HAPaBJIHYECKOro AparHpoBaHMHs
JoskHa ObiTe okono 10 ¢yT/MUH.

[TockoibKY MapraHieBble KOHKPEIHH paclojararwTcss Ha MNOBepX-
HOCTH PHIXJIBIX OCAJAKOB MOPCKOrO [Ha, TO AXf MX OTAEJIeHHS He Tpe-
Oyercs HHKAKMX 0cOOLIX MeXaHu3MoB. B HMKHEeH yacTH 3eMIecoCcHBIX
FOJIOBOK BBICTYNAIOT YyAIHHEHHbIe 3YOIlbl, HECKOJbKO HanOMHHAalOLLlHe
rpab/au, MpU NOMOLIM KOTOPBIX NPOM3BOAMTCS OTAEJIEHHEe KOHKpeuwil
OT Ocajlka H nojlaya Mx BO BcacklBalomui nmatpyook cucrembl. BxoaHble
OTBEPCTHSI 3eMJIECOCHBIX TOJOBOK IepeMelaloTesl Haj 0CaJKoM MpH
MOMOLLK 0cOOLIX OMNOp, YTO MO3BOJsieT H30exKaTh OTCAchIBAHHA 'pe3-
MepHO OOJBIIHX KOJMHUECTB Ocalka, Ha KOTOPOM 3aleraloT KOHKPELHH.
Haubonbliasi Koukpeuusi, Kotopas Morja Obl ObITh H3BJ€Y€HA TNpH
MOMOIIK OJHOTO M3 PAcCMOTPEHHLIX BHILIE TpexX MeTOJ0B THJpPaBJIH-
YecKOoro JIparupoBaHus, OUeBHAHO, UMeeT OKoJIo 6 JUORMOB B AHaMeTpe.

19—-572
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C ocofoit TIATENBHOCTBIO CJIEYET KOHCTPYKTHBHO NPOAYMATh yCTpOi-
CTBO BXOJHOIr0 OTBEPCTHHA 3eMJIecOCHOH ronoBkH. OHO JOMKHO OLITh
paccuuTaHo TakuM 00pasoM, uToObl ofecneuuTb B XoAe paspaboTku
Ha JHE MOpsi MPOTOK MOCTOSIHHOIO KOJIHYECTBA BOABL CO CKOPOCTBIO,
[OCTATOUHOH JJsi TOro, 4TOOLl MEPeHOCHTh KOHKPELHH A0 BXOJHOIO
OTBEPCTHS 3€MJIECOCHOH TOJIOBKM M Jajnee 1o JUHHH TpyGonposoia.

OcuHoBHasi 1OJOKHTENbHAA OCOOEHHOCTL OOCYIKAAEMOTO  MeTo/a
pa3paboTKH COCTOMT B TOM, UTO M3 BCErO 3/IEKTPHUECKOro 000pyaoBa-
HHSI CHCTEMBI MOJ BOAOH HAXOAATCA JIMIUL TeJeBH3HOHHBIE KaMephl,
KOTOpHiE YKpelJeHbl Ha 3eM/IECOCHBIX ro/oBKax. [IBHraTesqn H MoMmbl,
paGoratomue Ha rayGune oxono 1000 ¢ytos, pasmerieHsl BHYTpH
NOIJIaBKOBOrO pe3epByapa ¢ MOBLILIEHHBIM JaBjeHueM Bo3ayxa. [Las
FUJPABIHYECKOr0 JparHpoBaHHA MOTYT ObITb HCIOJAb30BaHbl CTaH-
JapTHble JBHraTe/lb H 3eMJIECOCHAst TOMIa, KOTOpble B 3TOM C/yuae
He moTpeOyIOT 3HAUHTEIbHBIX H3MEHEHHH.

TeneBu3noHHBIE KaMepbl, YCTAHOBACHHbLIE HA 3€MJIECOCHBIX TOJOB-
Kax, NO3BOJSIT oneparopy Hal/molaTh 3a X0J0oM pa3paboTKH U CJeilTb
3a 3(xPeKTHBHOCTBIO OUHCTKH MOPCKOrO JHa OT KOHKpeuuii. Tak kak
3Ta cHcTeMa JAeHcTByeT NOAOGHO MbIIeCOCY, 3acacbiBasi BCE PhIXJIble
ocafKki B TpyGONpOBOJA, TO MOXKHO He 0racarbCsi, 4TO BO BpeMmsi ee pabo-
Thl MOAHMMYTCS 00J1aKa M3 0CAAKOB M TNOMEIIAKT HalJIofeHHIO Haj
Mopckum aHoM. Kpome Toro, onepatop Oyaer pacnosarate obieii
CHCTEMOH KOHTPOJISl, MO3BOMALIEH CACAUTL 3a MNMOJOMKEHHeM 3emJe-
COCHBIX TOJOBOK Ha MopckoM jHe. Takum ofpasom, TeleBH3HOHHDLIE
KaMephl ChIrpPaloT MepPBOCTENEHHYIO POJb MPH KOHTPOJAHPOBAaHHH pa3-
paboTKH 3alexkHu, MO3BOJAS [POXOAHTL €e CepHeH TEeCcHO pacnojarar-
HEXCSA nepecedetuil U H30exKaTbh HereaaTeJIbHbIX MepeKpPbITHIL.

ITpoussodumeavrocmo  pabom

Ecan nepexkauuBanne ny/abnbl OVIAET NPOHCXOAHTB €O CKOPOCThIO
2320 cdynt/cek. npu 5%-HOM colepiKaHHH B HeH KOHKpEIHi, To CyTou-
Hasl NPOM3BOAUTENLHOCTL Apard coctaBuT 4180 m 3a 20-yacoBoii paGo-
yuil genb, wan 1,22 MaH. m B TeueHue roja npu 292 pabounx mHsX
B roay. M3obpakeHHas Ha puc. 72 rujpabiauueckass Apara Bpallaetcs
co ckopocTbio | o6opor B MunyTy. OHa cnal:keHa ABYMS 3eMJIECOCHBIMH
rojoBkamu, passecennbiMd Ha 100 dyrtoB Hax aHoMm Mopsi. Ceuenus
MPHEMHOTO OTBEPCTHSI KaKIOH 3eMy1ecocHoit roJloBkn — 8 dyros. Tpu
VCJOBHH, 4TO THApaBAuyecKast Apara TakoH KOHCTpYKUHH Oyler pas-
pabaTbiBaTh 3a/lekb ¢ KOHLEHTpalunel KoHKpeuuii okosno 2 GyuT/KB. dyT
MOBEPXHOCTH MOPCKOTO  JHa M UYTO KO3(pHIIHEHT H3BJeyeHus
gocturier 70%, cyTouHasi TPOM3BOAMTENBLHOCTH 3TOH JApard cocTa-
BHT, 0e3 Kakux-i1uGo ocqoxkuenuii, 4180 m.
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Kanumaaenste w IxcnayamayuoqHete pacxedst

Pacuer croumoctu ,'106[:[1{['1 KO}{KDEI.LHI"i CO JHa OKeaHa MeToaoM
THAPABJIHYECKOTO JAparupoBaHHus [MPOU3BOAHJCH TAKHM OﬁpaSOM, 4yToO
MOzKeT ObIThb TpUMenen K paspabotke na mofoil raybune. [lepeuncaen-
Hble B Taba. 40 u 41 skcnayaTauMoHHble Pacxojlbl BKJIOYAIOT CTOM-

Ta6bauma 40

. Pacxoapl wa rayGoKoBOJHOe rujapaBjHyeckoe JAparHpoBaHHe,
He 3aBHCSIHE OT rayGHHbI

Kanuraabuble SKcnayaTanHoH-
Crathsl pacxojion 3aTpaThbl, Hbl€ DACXOABI,
ThIC. JOJI. ThIC. AOJLI./TOA

Bapx(a AsT CKJIaJiIHpOBaHHA, cho.nbsyemas{ eM-

KocTk 15 ThIC. m . . L 800 280
Benomorarenshoe oﬁopy.zr,oaauue na 6ap,Ke #he 400 160
BceachiBawoune roiosgu . . . 200 200
Tenesusnonnsie Kamepsbl, KaGeau n KOHTpO.HthlE

yerpodersa .. . 50 25
Pazsinunoe oﬁopynoaauue b T e b w4 600 200
PaGoter no KoHctpywposauuio . . . . . . . . 300 —
Haknanubie pacxoat . . . . . . . . . . . . — 300
ocTpolica’ Kpafe: 1, 1, gt T IRE AR 500 —
3apnaarta paGounx . . . — 365
PpaxrtoBanie 0GHIBaIONLEr0 C\’JHa BOJOH3Vele-

HHem 3000 m . . . . s 1095
Momudukauus ,uoﬁhmaroulero Ly,!lHa G 1500 —

HTOoF0 « i a 4350 2625

Tabauuwa 41

Pacxoaw Ha I‘leﬁDKOBOIlHOC rujapasJjH4yeckoe aparuposaHHe
B 3ABHCHMOCTH OT I‘leﬁlﬂlb[

DKenayaTaiHoH=

Kannrtaashsie Hible pacXofbi

Crares pacxogop 3aTpathl, J0JJ. 3a roa, AoxrN.

Ha | ¢yt ray6unm  Ha 1 ¢yt ray-
GHHb
Jlunust tpyGonposoja . . . . : 40,00 20,0

[aasalomee oGopyjoBanne, BRIOUAs nonnaam:.

OVH H T. T+ v v v v v e e v v e e e e s 20,00 10,0
IMomma . . . . . . . . . . . . ... .... 5,00 5,00
Hsurarens (80 doaa./a.c.) (0,778 a. c./hym) . . 62,40 23,70
CunioBoit kaGeanb (20 poan./dyr) (10% rayGunb) 2,00 1,00
KonTpoabno-uaMepuresnbHas annaparypa . . . 10,00 10,00
Paanoe . . . . . . .. .. ..o 20,00 10,00
HTord . v « « « 159,40 79,70

19*
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MOCTb aMOPTH34lKMH, KanuTaJdbHOI'O PEMOHTd, TEKYILero OCHOBHOIO
PEMOHTA, MaJspHBIX paboT, NPOLEHTH Ha KaluTal, HaJlorH, CTPAXOBKY
H JApyrue HenpeJBHAeHHBIE PACXO/bI, CBf3aHHbIE ¢ HaJuuueM coOCTBeH-
HOCTH.

ANeKTposHeprusi AIs MOTOpa 3€MJIeCOCHOH CHCTeMbl ToJaeTcs
€ OCHOBHBIX XOJMOBBIX ABHraTenell cyjaHa. BromHe oueBHAHO, YTO BO Bpe-
M5 pa3paboTKu Ha mepejBikeHHe cyiHa OyIeT pacXoloBaTbCs BechbMa
He3HauuTesJbHAs MoOIHOCTh. Bceeii MourmoctH na Beienue paboT Tpe-
oyercst 10 000 2. c. B Tex cayuasx, Korja XoJOBhIE JBHraTeqH CyaHa
He MOryT O0ecrneuHTb CTOMb OOJbIIOH MOIIHOCTH, CJeAyeT NOCTaBHTb
BCIIOMOrateNbHblil Motop-renepatop. Tak, Ans nepexkaunBaHUs MYJIbIbL
neobxoaumast MolHocTh coctaBaser 0,778 1. ¢. Ha | dyT ray6uusl,
cyuTasi, uto obwas sddexTHBHOCTL cHcTeMbl 75%. Toraa croumocTb
Beell HeoDXOJAMMOH 3HEPIHH MOJIyuaeTcss paBHOM

(0,02 mosn./a. c.-uac) (5840 wac/ron) (0,778 n. c./dyt) =
=91 noan./dyr/ron.
Takum ofpasoM, CyMMapHble pacxoAbl 1o paspaboTke 1 m KOH-
Kpeuuii MeToJoM CHAPABIHYECKOrOo AparipoBaHUHA B YCJIOBHAX TJY-

GOKOro MOpsi MpH TpoM3BoauTeNnbHocTH 1,22 MaH. m/eod BhipassiTes
creayromeil 1Hdpoii:

2625 TeiC. A0, ﬁ(TQ.TO aoan. +91,00 goan)yd
1,22 man. m ! 1,22 man. m L

=(2,15-+-0,00014d) nonn. 3a 1 m,

rae d — ray6una paspabotku B ¢yrax. CnepoBarenpHo, Ha rayOuue
10 000 ¢dyroB croumocTh Ao6blun 1 m KoHkpeuwit cocraBut 2,15 -
- 0,00014 (10 000) = 3,55 nmoax.

M3 wu3nomkeHHOro chieiyer, uTO IpH BeJeHHH TI'HAPaBIHYECKOro
JiparupoBaHnsi B o0CcTaHOBKe ryOOKOro MOps TeMIbl MPOU3BOJAHTENb-
Hocth pabor ABAsioTCA (YHKIHMEH NpoTs:KeHHocTH TpyBonpoBoja,
CKOPOCTH ABMIKEHHS XXHIKOCTH mno TPyGONPOBOAY M BEJHYHHBI OTHO-
JHEHHsT JKHJKOCTB/TBepjloe BeulectBo. M HanpoTus, TeMIbl NMPOH3BO-
AUTENIBHOCTH HE 3aBHCAT OT IMYOHHLI pa3paboTKH. ITO MO3BOJsET
Ha OCHOBE Yie NOJVYEHHBIX paHee BeJHYMH CTOMMOCTH JOOBIUH
(rabn. 40 u 41) paccunTaTth METOAOM 3KCTPANOJSIHH CTOMMOCTL padoT
npH pasauuHoii raybuHe aparupoBanus. B Tabna. 42 npuseieHbl JaH-
Hble 00 3KCINTYaTAUHOHHLIX pacXolax, KamHTaJbHBLIX 3aTparax M JApy-
THX MOKAa3aTesiX npH BejeHHH pa3paboTKH Ha pasiuuHbIX TAyOHHAX.
Crelyet noJuepKHyTb, YTO 3TH JaHHbIE TIPUMEHHMBl K CHCTEMe THipaB-
JINUECKOro JIpardpoBaHusl C OMHCAHHBIMH Bbillle KOHCTPYKTHBHBIMH
apaMeTpamu.



Tabanuuna 42
CroumocThb 100LIYH KOHKPeLHil METOLOM rdJAPaB/HYECKOr0 APATHPOBAHMS C Pa3JMUYHBIX TAYOHH

) E -
Kalnuranbusle Hble pacxojbl Ha PACXoAbl Ha siep

IJKCnayaTalHoH -

TeepAbie 3KcII-

JKcnayara-

CToHMOCTh

Cay6uua, [orpebuas 3ATPATH BA pOOPY AOBANNE EHig, CUHTAR AYATauHOHHbIe ILHOHHBIE NPOAYKILHH 2),
byTh MOIHOCTE, 060pyOBa- B 3aBHCHMOCTH 0,02 PACXOABI, pacxofpl, noas. 3a 1 m
4. €. wue 1), gos. o;ox;].gly.r??‘};ﬂm, d”‘l}‘lbf;;'/‘;aﬁ‘”’ LOJLL. /TOA JOMT. /TOf KOHKperuii

1 000 778 4 509 400 79 700 91 000 2 625 000 2 795 700 2,29
2 000 1 560 4 668 800 159 400 182 000 2 625 000 2 966 400 2,43
3 000 2 330 4 828 200 239 000 273 000 2 625 000 3 137 100 2,57
4 000 3110 4 987 600 318 800 364 000 2 625 000 3 307 800 gl
5 000 3 890 5 147 000 398 500 455 000 2 625 000 3 478 500 2,85
6 000 4 670 5 306 400 478 200 546 000 2 625 000 3 649 200 2,99
7 000 5 450 5 465 800 557 900 637 000 2 625 000 3 819 900 3,12
8 000 6 220 5 625 200 637 600 728 000 2 625 000 3 990 600 3,27
9 000 7 000 5 784 600 717 300 819 000 2 625 000 4 161 300 3,41
10 000 7780 5 944 000 797 000 910 000 2 625 000 4 332 000 3,55
12 000 9 340 6 262 800 956 400 1 092 000 2 625 000 4 673 400 3,83
14 000 10 890 6 581 600 1 115 800 1 274 000 2 625 000 5014 800 4,11
15 000 11 670 6 741 000 1 195 500 1 365 000 2 625 000 5 185 500 4,25
16 000 12 450 6 900 400 1 275 200 1 456 000 2 625 000 5 356 200 4,40
18 000 14 000 7 219 200 1 434 600 1 638 000 2 625 000 5 697 600 4,66
20 000 15 560 7 538 000 1 594 000 1 820 000 2 625 000 6 039 000 4,95

1) Ilpu stom npeanodaraercs (paxrtopanHe JoGLIBAIOUETO CYAHA.
%) lpn roxosoil noGuive B 1,22 MaAH. M KOHKpewuit,

dYOLdW
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Bausnue noeodet na ycaosus paspabomku

YecnemHocTh pa3pabOTKH OKeaHCKHX KOHKpPEIMil BO MHOIOM 3aBH-
CHT OT Xapaxrtepa mnoroinl. [locsie npoBeleHHs BecbMa TIIATENBHOM
pasBeJKH y4acTKa OKeaHa, HaMeuyeHHOro K paspaboTke, KpaiiHe xena-
TEeJIbHO TMOAYYHUTb MNOAPOOHbIE CBeJleHH:A © pacnpeleyieHud rayGuH
Ha yyacTKe, O ero YAaJeHHOCTH OT PHIHKOB cOblTa, KayecTBe H KOH-
LeHTPaLMH KOHKpeluuii U ycaoBHH HX 3aneranusi. Ecam Bee mepeumc-
JIEHHBle BBHIIE YCJOBHA OKamyTCd YAOBJAETBOPUTENBbHBIMH, TO CJle-
JYIOIHM T10 3HaUHMOCTH KOHTPOJIHPYoWuM GaKTopoM SIBISETCs Noroja,
BIMSIHHE KOTOPOH MOXKeT HHOIJla CBeCTH Ha HeT BCe OCTaJIbHBlE MMOJI0-
JKHTeIbHbIE XapaKTepUCTHKH BhiOpaHHoro yuacTtka. Kpaiine wana
BEPOATHOCTb BeJIEHH MOPCKHX OPHOPYAHBIX paboT B paiioHe, KOTOPHIil
XapakTepH3yeTcsi Takoi ke Norofod, kak, uanpumep, B CeBepuoii
Arnantuke. Creyer Tak:Ke VUMTHIBaTb HajHuHe NOMEpPEeUYHbIX OKeaH-
ckuX TeueHHi. OAHAKO, K CYACTBIO, CaMble LIEHHbIE 3a/Ie’KH KaK 1o Kauve-
CTBY, Tak W II0 BECOBOMY COJEpIKaHMIO HaxoAaTcs BONH3H 3KBaTOpa
B BOCTOYHOH yacTH THXOro okeana W B LEHTpPaNbHbIX pafioHaX HOMKHOM
nosoBHHBl THXOro oKeaHna, M3BeCTHLIX Kak 00JacTH CIOKOHHOTO MOpH,

OnuHoil U3 3ajay npH pasBejke 3ajeKH ABJAACTCSH H3yueHHe KJIuMara
3TOr0 ywacTka. PasmeliaemMoe Ha noBepXHOCTH okeana oGopyloBaHHe
JOJIZKHO OBITh CNPOEKTHPOBAHO C YUETOM €ro MaKCHMaJbHOH yCTONUH-
BOCTH IPOTHB Haubojee CHJABHBIX ILUTOPMOB, KaKHE TOJNbKO MOTYT
OKHJAAThCSl B paitone paspabotku. Yrto Kacaercs HenocpeAcTBEHHO
camoil THAPAaBIHYECKOH JAparH, TO OHa JOJKHA NMPOTHBOCTOSITH JI0O0MY
ITOPMY. JTO BMNOJHE OCYUIECTBHMO, TIOCKOJBKY OCHOBHBIE 3eM/IECOCHBIE
y3J1bl Apard 3aKperieHbl MPeHMYIIeCTBEHHO HHIKe NOBEPXHOCTH TypOy-
JIEHTHOTO CJIOSl OKeaHa.

[Tepepabomka mapzariyessiy KowKkperiil

B Hactosimiee Bpemsi HM3BeCTHO HeCKOJIbKO crocofoB JoBeje-
HUSl OKEaHCKMX MapraHleBbIX KOHKpPelHH [0 TOBapHLIX KOHAHMIIHIi
(Mero, 1959). dns 3tuxX ueneil ¢ TOUKH 3peHHS TEXHOJOTHH MPOH3BOA-
CTBa MOmkeT OLITh HCIOMB30BAHO MNOjaBAsioNee OONbIIHHCTBO YiKe
CYUIECTBYIOIMX METOJAOB M3BJCUEHHS] MAPTaHla U3 HU3KOKauyeCcTBeHHbIX
pya. Kpome Toro, mnsi otjesaeHust U M3BJAYEHHsI H3 KOHKpeUMit MeaH,
HHKeJIsl M KobGajbTa MPUroJHbl H HEKOTOphe ApPyruHe MeTOoAbl, B yacT-
noctu npouecc Hleppurra — ['opAoHa. YcnelHo NpoBOJAUMEIE 3KCIIe-
pPUMEHTANbHbIE HCC/EJOBaHUsl KOHKPEIHOHHbIX 00pa3oBaHuii MNO3BO-
JAIT CUUTATh, YTO B HX COCTABe pa3jIMuHble METaJbl ACCOLHHPYIOT
C OTAeJbHbIMH MHHEpanbHBIMH (asamu, NpeAcTaBJIeHHBIMH COeJIHHe-
HUSIMH 2Kejle3a M MapraHua. Tak, Melb M HHKeJb HaXOJAATCs B COCTaBe
MapraHueBol KpHcTananueckoil (asbl, a KoOalIbT NPHUCYTCTBYET, 3aMme-
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pLasi OCHOBHble HOHbI, B (pase, MPeACTaBIEHHOH IVIaBHLIM 06pasoM coe-
auneHusaMH kejme3a. OcoOkle MPHEMBl KOHTPOJS HAl YCJAOBMSIMH BhILLE-
JauynBaHusl MO3BOJSIOT MPOH3BOAUThL CEJEKTHBHOE OTJENeHHe MapraHua
oT Keje3a. ITHM CcrocofoM YAAeTcsl TaKkiKe CPaBHHTEILHO [POCTO
§ HELOPOro OTHAeTHTL TpH IHepepadoTKe KOHKPELHH OCHOBHBIE MacChl
HHKeast or KoGanbra (Mero, 1963). [lpouecc cenapauun Hukens
oT KoDa/lbTa, KOIAa 3TH 3JIeMEeHThl COBMECTHO HaXOASTCs B pacTBOpe,
0OBIYHO CBSI3aH CO 3HAUMTENbHBIMH TPYAHOCTSIMH 1 KPYIHBIMH (DHHAH-
COBBIMH 3aTpaTaMu. IT0 OOBSICHSETCS TeM, YTO HHKeJIbh M KOOalbT,
MX HOHBI H COEHHEHHs XapaKTepPH3YIOTCH JOBOJNLHO OMM3KHMH XHMH-
YECKUMH H (DU3HUECKMMH CBOHCTBAMH.

I1pu nepepaGoTke MapraHieBbIX KOHKpPEIH B TOBAPHYIO TPOLYKILHIO
MpH TNOMOLIM H3BECTHBbIX M TpHMeHSeMbIX B HAacTOSIIEe BpeMs Mpo-
LECCOB CTOMMOCTB Nosyuenus mapranna B dopme MnO, u Meraniudye-
CcKHX KoOanbTa, HHUKeNs W MeJH OlleHHBaeTcs B 25 J0JJ. 3a 1 m ChIpbiX
kKoHKpeuuit (Mero, 1959). Eciu naxe npeanonoxnTs, uro obiast CToH-
MOCTb 3THX 3JIEMEHTOB, NMOJy4YaeMBIX M3 | m KOHKpelui, Oyler Koge-
6atbca B npefenax 40—100 pona., To u Toraa nofobHasi cyMMa He ABHUT-
¢ caukoM Oonbuioi. OIHAKO Bee ¥Ke HMEeT CMBICT B LEJISIX CHHIKeHHS
TeXHOJIOrHUeCKHX pPacXoJOB €O31aThb 0coOble Tpolecchl mepepaboTkH,
B KOTOpble ObliH Obl BHECEHbI 3HAUMTEJNBHBIE YCOBEPIIEHCTBOBAHHS,
nospoJssioline Gosee ueaecoodpasHo HCIOAB30BaTh XUMHUECKHE H (DH3H-
yeckHe OCOOEHHOCTH KOHKDELHI IO CPaBHEHHIO C CYLIECTBYIOULHMH
METOAAMH.
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HEKOTOPBLIE 2KOHOMHYECKHE W HOPHIWYECKHE
ACIIEKTbI PA3PABOTKH TIOJIEBHBIX MCKOITAEMBIX
B OKEAHE!

B TeuyeHHWe MHOIMX JeT pPsii H3BECTHbIX 3KOHOMHCTOB BhIpamKal
TPEBOXKHBIE ONACeHHs M0 [TOBOLY TEMIIOB HCMONL30BAHUS MHHEPabHBIX
pecypcoB. B camom Jese, cTaTHCTHYECKHE pacueThl CYILIECTBYIOUIHX
TEeMHOB noTpeGaenus W OCTAOMMXCS 3aNacoB CHIPbS NPHMEHHTENBHO
K J11060MY HCTOPHUECKOMY OTpPe3Ky KaxKyTcsl Ha nepBblil B3rsiy ycrpa-
mwapurMi. OaHako, NOBTOPsisi NOAOOHBIE CTATHCTHYECKHE BbIKJIAAKH
10 MPOLIECTBHH ONPEJENICHHOr0 NepHoja BpeMeHH, Mbl yOexaaemcs,
4TO, HECMOTPSl Ha HEYKJIOHHOE BO3DaCTaHHe TeMIOB MHPOBOro notped-
JIEHHS] MHHEpaNbHBIX PECYpPCOB Ha JYLIY HACeJeHHs, 3aMackl elle He Bhl-
paGoTaHHBIX MOME3HBIX HCKONaeMblX JHOO OJHOBPEMEHHO TaKike VBe-
JHUABAIOTCS, MO0 UX KOJHYECTBO OCTaeTcsl Ha npexHeM yposue. [Ipor-
HO3bl 3KOHOMHCTOB, KaK MpPaBH/IO, TOAKperyeHHble OOHABHBIMH CTa-
THCTHUECKHMH JaHHBLIMH, YUHTHIBAIOT JIHIIb TEXHOJOTHYECKHEe MeTOMbl
npoutoro Bpemenu. TakuM obGpazoM, Ge3 yueTa JOCTHXKEHHH TEXHHMKH
KpailHe TPYAHO KOJMYECTBEHHO OLEHHTb M NpeJCcKa3aTh, KakoB OyaeT
pasMep H XapakTep HCNONbL30BaHHS MHPOBBIX MHHEpPalbHBIX GOrarcts
B Oyayuiem. [JockoibKy BHeApeHHe HOBEHILIMX TEXHOJOIHUYECKHX
PHEMOB B TPOHM3BOACTBO IPOHMCXOAHT HECKOJNLKO HepaBHOMEpHO,
CTAHOBHTCS TOHSITHBIM, TOYEMY HeJdb3sl 3KCTpanodupoBaTh Ha OyAY-
llee CTaTHCTHYECKHE JaHHBIC, PACCUHTAHHbIE C VYETOM TeXHOJOTHH
[POILIOTO.

CyUIeCTBYIOLUIHE YK€ CEerojHsi MeTOAbl Pa3BeJKH JIErKO MO3BOJSIOT
O0HAPYKHTb CKpBITHIE Ha IVIyOHHE 3a/eKH MOJEe3HbIX HCKOMaeMblX,
a H3BECTHble TeXHOJOTHYeCKHe MpHeMbl JaioT BO3MOMKHOCTH paspada-
ThIBaTh BeChMa HH3KOKauyecTBeHHble pyaHble Tesa. OHaKo Mbl 06s3aHbI
MJI4aTHTb 3a Bce 3TH JOCTHXKeHHs. TeXHoJoruuyecKkue HOBOBBEJIEHHS
TeM caMbiM 00OpauMBaIOTCA AONOJIHHTENBHOH CTOHMOCTBIO TIPH TMPOH3-
BOJCTBE MHHEpaJbHbIX NpoAyKToB. [lo Tex mop noka B pesyJabTaTe
HCC/IEIOBATEBCKHX PAadOT CTOMMOCTb IPOAVKIIHH CHHMKAeTCs, HCC/e-
noBanust okynawt ceds. OfHAKO MOKET OKa3aTbCsl, UTO NMPH MOBLILEHHH
3(pheKTHBHOCTH NPOH3BOACTBEHHBLIX ONMEpalMi B KOHLE KOHIOB Ovier
JIOCTATHYTA TOUKA, KOTAa ToJje3Has oTAaya yMmeHbluuTcsi. B 3ToM
cJyyae BbleJieHHble Ha MCCIe0BaTeabcKHe paboThi cpeicTBa He AaiyT

1 TnaBa npocMmorpena A-pom reorpadudeckux nayk C. B. Muxaiisopbiv, —
Hlpum. ped.
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MKeJlaeMblX KOHOMHYECKHX pe3y/bTaToB. Torla BHOBb JoJKHBL OYAyT
VBEJIHYHTHCS [1POHU3BOACTBEHHBIE PACXO/bI, NOCKOJABKY IOMCK H 3KCITY-
aralus HOBBIX 3a/ekeil MoJie3HbIX HCKONaeMblX Ha cylue OyAyT comps-
JKEHbl € BO3POCIIMMH TPYJIHOCTSIMH.

Ha 3emnoM mape ocrasock HEMHOIO TeppHTOPHH, IJie HbIHE MOXKHO
6b10 Gbl OTKPHITH KPYIHBIE MECTOPOMIAEHHS MHHEPANBHOIO ChIPbS.
K ux uueny npunapnexar, Hanpumep, ceBepHble obnactu CeBepHoii
AMepHKH: B 3THX pailoHax B TeueHHe psija JeT Belercss paspaboTKa
NPOMBIIINIEHHO LEHHBIX MHHepanoB. K coxkajenuio, cypopble Kiauma-
THYECKHE YCJIOBHS co3JaioT OecKoHeuHble TPYJAHOCTH, CBSI3aHHBIE Kak
¢ caMoii paspaboTKOil 3THX MEeCTOPOMKIEHHil, Tak H ¢ npobneMoii TpaHc-
nopTa AOOHITHIX PYA.

CymectByer eme ojHa obaacTk Ha 3emje, Kotopas moraa Obl ciy-
XKHTb HCTOUHHKOM MHOTHX MPOMBIIJIEHHO IEHHBIX MHHepaloB,— 3TO
okean. M, xora okeaH siBiasieTcsi OAHHM H3 BaxKHEHIIHX NOCTABIIHKOB
COJIM B TeyeHHe TOTO JOJTOro MepHoja MCTOPHH, KOria Ha cylie J00bl-
BAlOT I10JIE3HbIE HCKOMAeMble, 3KCIyaTauus ero IpOBOAHTCH OTHO-
CHTEJIBHO ¢1ab0 10 CpPaBHEHHMIO € MNOTEHUHAJAbHBIMH BO3MOMKHOCTSAMH.
MoXHO NpeanoyoKUTb, YTO OCHOBHBLIE MPHUYMHBL TAKOTO MOJOKEHHS
CBA3aHbl Npexje BCero ¢ OTCYTCTBHeM HH(POPMAIMH O TOM, KaKOBBI
XKe B JIeHCTBHTENBHOCTH MHHEpalbHble PeCYpchl OKeaHa, HacKo/b-
Ko OoraTbl OTIEJIbHbIE OKEAHCKHE 3aJIe3KH MOJEe3HBIX HCKOIaeMblx
H HACKOJBLKO JIeTKO M 3dipeKTHBHO yaaeTcsi X paspadareiBaTh. Hecmo-
TPA Ha TO 4TO npobjaeMbl, CBA3aHHblE ¢ OCBOGHHEM MHHEpaJbHBIX
foraTcTB OKeaHa, NPEACTABASIOTCH MHOTMM YCTpallalome CHAOMKHBIMU,
TeM He MeHee TeXHOJIOIHYecKHe BO3MOKHOCTH MX MPeOo/IeHHs SAB/ISIOT-
cf Ha NOPAAOK MeHee TPYAHBIMH, YeM, HalpHMep, BhHIBEJEHHE Yeso-
BEKa Ha OKOJIO3eMHYI0 OpOHTY, a CTOMMOCTb CBfI3aHHLIX C HHMH 3artpar
MEeHbllle NPUMEpPHO Ha TpH IOPAAKA.

B navane 1958 r. no muuumatupe MHCTHTYTa MOPCKHX pecypcon
npun Kanugopuuiickom yHupepcutere Oblid NpPeINPHHATH HCCIEN0BA-
HHSl TEXHHYECKHX H 3KOHOMHMYECKHX acleKToB JA00BIYM H nepepaboTku
JOHHBIX MOPCKHX 0CaJKOB. BBIBOABI, c/lelaHHBIC HA OCHOBAHHH 3THX
HCC/IeIOBaHHi, MOKa3blBAlOT, YTO CTOMMOCTb NOJYUEHHS MHOIHX IpO-
MBILLIEHHO BaKHBIX METa/IJIOB H3 3TOro chipbsi cocraBasieT 50—75%
OT CTOUMOCTH NPOM3BOJCTBA TeX K€ METadJ0B U3 MAaTePUKOBBIX MeCTO-
pomnennii. [locaenayioiipe neeaefoBaHusl IPOMBIIVIEHHBIX KOHIEPHOB
TIOATBEPAKWIN OCHOBHBIE BHIBOALI uccnenosanuit  Kanudopuuiickoro
yHHBepcuTeTa. MX pesynbTartsl crTosib OOHAJEIKHBAIOWM, 4YTO JAAiOT
OCHOBAHUSI /ISl JOMNOJHHTEAbHOIO pacxoJOBaHHs MHJIJIHOHOB JHOJJa-
pPOB Ha KOHCTPYMpOBaHHE W co3laHue oOOPYIOBaHHSI U METONOB pas-
paboTKH MecTOpox{JeHHH Ha JHe oKeaHa.

B xoHne KoHLIOB MexkAyHapojHas oOCTaHOBKA M POCT HaceaeHHs
B MHpe 3acTaBsiT OOJbILHHCTBO CTPaH C BBICOKOPa3BHTOH IPOMBILLIEH-
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HOCTBIO NPHCTYNHTb K J0ObMe MHOTHX BHJOB MHHEPAJBHOIO ChIPb
13 Mopsi. B cBs3u ¢ 3THM aBTOpy XoTesnoch Obl 06paTHTh BHHMaHHE
Ha BecbMa BaKHble TeXHHYECKHE JaHHble H 3KOHOMHUYECKHEe pacueThbl,
KOTOpbIE YKa3blBalOT, YTO Jarke NPH COBPEMEHHBLIX 3aTparax H lleHax
(1964 r.) pentabenbHO paspabaTbiBaTb Ha JHe OKeaHa TaKue - BHJbI
chlpbsi, Kak ¢ocdaThl, HHKeNb, Melb, KOOaAbT M Jaxe MapraHeil.
M aBTOp TBEpAO BEPHT, YTO B TEUEHHE JKH3HH CHEAYIOULErO MNOKOJEHHS
13 MOpsl OYAYT H3BJAEKATH HEe TOJbKO YMNOMSIHYTHIE BHIE MeTa/lHl,
HO W MoJHOAeH, BaHaAHi, CBHHeL, IHHK, THTaH, aJOMHHHIl, LHPKO-
HHil, a Tak:Ke pad APYTHX MeTa/lloB.

B oKeaHe CHJIBI MPHPOABI B TPAHJMO3HBIX MaciiTabax cenapupyloT
H KOHUEHTPHPYIOT 3JIEMEHTHI, MOCTYMNaloHlHe B MOpcKYi Boay. Pop-
MHpYIOIIHeCss B 3THX YCJIOBHAX MHHEpaldbl Hepelko BCTpevalorcs
B BHJE BHICOKMX KOHIEHTpAUMWil Ha JHe MOpS, B MeJarHyecKux, TO ecThb
yJaleHHLIX OT CylIH, o0JacTaX OKeaHa, Ije OTJaraercsi CpaBHHTENbHO
HHUTOXHOE KOJIHYeCTBO KJAacTHYeCKOro Marepuana, obbluHO pasbas-
JISIIOIIEr0  XMMHYecKHe ocaiku. Ha pue. 73 nokasanbl OTHOLIGHHS
KOHIEHTpPAlMil 3/IeMEHTOB B MNejaruuyeckux ocaaxax Tuxoro okeana
K MX KOHIEHTpalMsaM B H3BEPyKEHHHIX NOpPoJax Cyllid. DTH OTHOLIEHHS
OOBACHAIOT, TOUEMY OKeaHCKHEe OcalKH, IO Bcell BepoaTHOCTH, GYIVT
HCIMOIB30BaThCSA B MEPBYIO ouepelb. B nenaruueckux ocajikax cojep-
JKarcsi B CpelHeM JecATHKPATHO OoJblliie KOJHYeCTBa NPOMBIILIEHHO
LEeHHBIX META/NI0B 110 CPABHEHHIO ¢ H3BePIKEHHBIMH TOPOJAMH CYIIH.
OcaJKH OKeaHCKOro JHa XapaKTepu3yloTcs ¢ TOUKH 3peHHsl X pas-
pabOTKH LEJBIM PSAJIOM NOJOKHTEIbHBIX ocobeHHocTel. Kak nonesnbie
HCKOTIaeMble, OHH SIB/ISIIOTCS «TIOJMIUTHUECKH He3aBUCHMBIMEY: 32 HX JA00BI-
yy He TpefyeTcs yIaata apeHibl, 3TH OCAAKH IMOJb3YIOTCH WHPOKHUM
pacnpoctpaHeHueM BOJH3H MoAaBJsionero OOJBIINHCTBA PBLIHKOB CObI-
Ta ¥ OHW B PaBHOH Mepe JOCTYMHBI ANsi Bcex rocyaaperB. [Tomumo
3TOr0, paccMaTpHBaeMble Marepuanbl TpeJcTaBaAsAlOT coboif  TOHKO-
3€PHHUCTLIE PHIXJIEIE OCAJKH, UTO MO3BOJAET HCIOJb30BATh JJIsl UX pas-
paboTKH aBTOMATHUECKHE THAPABIMUYECKHE CHCTEeMB.

M Bce-taku, HecMOTps Ha BCe NPEHMYLIECTBA, HMEETCS HEMaJjlo
NPHYHH, KOTOpble OOBSACHSIOT, IMOYEMY elle HeT 0coforo CTpeMieHHs
HauuHaTh pa3paboTKy MOPCKUX MHHepalbHBIX pPEecypcoB B CpPaBHH-
TeqbHO OonbIoM MaciuTabe. B Hacrodiiee BpeMsl OTMEUaeTcs XOpOIIO
cbanmaHCHUpOBaHHASl CHTYalHsl B OTHOLICHHH ofecrneyeHHsi H TOTped-
JneHus: GOMBLIMHCTBA BHAOB MHHEPANbHOIO ChIpPbs, KOTOpas, mo Bceii
BEPOSITHOCTH, COXPAHUTCS elle B TeueHHe HekoToporo Bpemenu. Hecmo-
TPSL Ha TO 4TO, CyAs 10 NPOrHO3aM, 3anachl MHOTHX IIPOMBIIIIEHHO
BAJKHBIX TMOJIE3HBIX HCKONMaeMblX ofecreyar Haild MOTPeOHOCTH JIHIIb
B TeyeHue GmKaimux 30—40 ser, takas ke cutyauus 6nuia u 30 uan
40 netr Ha3zaj. B Tex cayuasx, KOrja HMEIOIIHecs 3amachkl Kakoro-To
NOJIe3HOr0 HCKOMAeMOro HauMHAIOT HCTOLLATBCS, CTOHMOCTH 3TOTO
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Honuenmpayus anemesmal 8 neaazuveckux
ocadkax /konuenmpauus  3nemenmol 8 usBepmennnix
nopodax

P uc. 73. OTHOmeHHe CpPeAHHX KOHIEHTPAUMI 3JMeMEHTOB B THXOOKEeaHCKHX
NeNarHyeckux 0CajJKax K KOHUEHTPALHSM TeX »Ke 3JeMEHTOB B H3BepiKeHHBIX
nopogax (Goldberg, Arrhenius, 1958).

Amnantyja orHoweHHd H3aoOpakKeHa TOPH3OHTAJIBHBIMH OTPE3KAMH, a MOJAbl — BOPTHKA/bL-
HBIMH IUITPHXAMH, CEKYIUIMMH 3TH OrpPe3KH.

BHJA CHIPbS, €CTeCTBEHHO, YBeJHYHMBAeTCd, UTO VKa3biBaeT Ha Herpe-
Kpaulawuryiocss B HeM notpebHocts. M Torja uHHIHATHBHBIE KOMIAHHH
aAu60 HAYMHAIOT MOUCKH HOBBIX MECTOPOXKAEHHH, JAHO0 npupanuBaior
3amachl CTapbiX 3alexeld 3a cueT pasBelKH HH3KOKauyeCTBEHHbIX, 3ala-
JIAaHCOBBIX MECTOPOXKAeHHH, JHOO VCOBePIIEHCTBYIOT TEXHOJMOTHIO Tepe-
paboTKH chipbs, MUGO TOBBINAIOT Ha Hero meHsl. Takum ofpasom, 3TH
KOMMAHHKH 00ecneudBalT MPOMBIIIEHHOCTE 3arnacaMH  ChIpbs  elle
Ha 20 wumu 30 ner.

Orpomuble ycnexu, JOCTHIHYTbIE VUEHBIMH H HHiKeHepamH B TOBEI-
meHuH 3PPeKTHBHOCTH MCNONb30BAHHS MHHEpaJbHBIX 3aMacoB CYIIH,
He JlaloT HaM CKOMb-THOO0 cephbe3HblX OCHOBAHHH CUHMTATh, UTO MHHe-
palbHBle KOMIMOHEHTH Mops OyayT paspabaTeiBaThesl JIHIIL B CBA3H
€ MX OTCYTCTBHEM Ha MaTepHkax. M ecau Mbl Bce ke MPHCTYINHM K pas-
paboTke MHHEpaabHOTO CBIPbS H3 MOpPf, TO TOJBKO MOTOMY, 4YTO
310 Oyaer 0OYCJAOBIEHO MEHBIUHMH 3IKCIJIYaTallHOHHBIMH pacxoiaMi
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B CPaBHEHHH €O CTOMMOCTBbIO JOOBIYM AHAMOTHUHBIX MOJE3HBIX HCKO-
naeMblX H3 MECTOPOXKJEHHIl Ha KOHTHHeHTaX. Bnojne ecrecTBeHHO,
UTO JKCIIyaTalus MHHEpalbHbIX OOraTcTB OKeaHa CBf3daHa He TOJbKO
C YCHAOBHSIMH chpoca M npejyoxenus. He Menbluee 3HaueHHe HMEOT
M Takue (aKTopbl, KaK MexJAyHapoAHas MojuTHuecKas 00CTaHOBKa,
HaJIOroBasi CHTYyallusi, SKOHOMHYECKHe CHCTeMbl, cTpemJeHHe cOepeub
VUYACTKH ANKOIH NPHPOJALI B LEIAX 3APABOOXPAHEHHS, a TaKikKe xenanne
COXpPaHHUTb OTAEJbHBEIE PAiOHBI CYIIH KaK JKH3HEHHBbIE IPOCTPAHCTBA.

MAPTAHIIEBBIE KOHKPEUMH KAK MHHEPAJIbDHBIE PECYPCBHI

Mapranuessle KOHKpPelUnH, NO-BUAMMOMY, [NpeacTaBasiorT coboil
HauboJiee HHTEpecHEe 3aJIeKH TOJIe3HbIX HcKonaeMmblx mops. Mmenno
OHH OBIIM OLEHEHBl aBTOPOM B MEPBYIO Ouepelb KaK IMOTeHIHaNbHble
MHHepanbHble pecypchl (Mero, 1952). [lostomy chellyer B3rJIsiHYTh
HAa MapraHileBble KOHKPeIHH MOPCKOro JHa Kak Ha pyAy ¢ TOYKH 3pe-
HUs penTalesbHOCTH ee pa3pabOTKH M NPOJAaxi B YCJIOBHAX KOHKY-
PEHIMH ¢ HM3BECTHHIMH B HACcTOsLlee BpeMsi MCTOUHHKAMH METAJJIOB.
He Bhi3biBaeT coMHeHHH peHTa0elbHOCTh pPa3paloTKH HEKOTOPbIX
3aleskeil MapraHleBbIX KOHKpeIWil faxe NpH COBPEMEHHBIX 3aTparax
v nexnax. Pacuetel u jabopaToOpHBIE 3KCNEPHMEHTBI MOKa3bIBAlOT, 4TO
MOKHO 0e3 3HAUHTENBHBIX TPYAHOCTeHl BHAOH3MEHHTH CYLIECTBYIOIlee
06opyI0BAHHE M TEXHOJOTHYECKHE TPOLEcchl, MPUCIocoOUB UX s
J00bIYH 1 nepepaboTKH OKeaHCKHX MapraHueBblx KoHKpeuui. M3 uccne-
JIOBaTeIbCKHX paboT, MPOBOAMBUIMXCH B TeyeHHWe NOCAEIHHX ABYX
JecATUNCTHH, CAeIVeT, YTO 3TH KOHKPeLUHH AOJIKHBI PaccMaTpHBAThLCH
KaK pylbl Maprania, HHKens, KobanbTa M Mmead. Kpome Ttoro, mpu
nepepaboTKe 3THX KOHKpELHH MOKHO M3BJeKaTb B KauecTse MobOYHbIX
NPOAYKTOB MOJIUOEH, CBHHEI, LHHK, LHPKOHUH, DS PEIKHX METALIOB,
a TaKxkKe »KeJe30, aJIOMHHHH, TUTaH, MarHui W BaHaJHH.

Ecan xe okamkercs, yTO MapraHieBble KOHKPeIHH MOKHO 3KOHO-
MHYecKH peHTabelbHO pa3pabaThiBaTh B KauecTBe Py AJAS H3BAeUeHHH
MMEIOLIHXCH B HHX MeTaJJIOB, TO B 3TOM cjydae ocoOblii HHTepec NpH-
obpeTaloT AaHHble, nomenienHble B Tabm. 43. B rtabnuue npusejens
CTATHCTHYECKHE pacyeThl 3anacoB MeTajljloB, KOTOPbIe NPeANnoJIOHH-
TEJIBHO MOYKHO H3BJIeYb H3 KOHKPEUHMii, JeXalluX Ha IMOBEepXHOCTH
ocaakoB Tuxoro okeana. [lonyckas jaaxe, uto Toabko 10% 3THX
3ajiexkeil  KOHKDELUHi OKamyTcsl IKOHOMHUeCKH peHTabeJbHBIMH s
paspaboTKH, TO W TOrja, Kak BHAHO M3 Tal/aHIbI, KOJHYECTBA METaN/10B
B paccMaTpHBaeMblX 3asexax OyJerT [oCTaTouHO Ansi ofecrneyeHus
norpeGHOCTEHl ueloBeYeCTBa B TeYeHHE MHOrMX Thicsiu Jetr. Takoii
pacyer clenaH, HCXOAA W3 MNPeANnoJOMKeHHs, 4TO TeMINbI noTpedieHus
COXPAHATCH Hd COBPEMEHHOM VPOBHE.
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Eciii JONyCcTHTh, YTO HacejeHne 3eMHOro 1apa B Kakoi-TO MOMEHT
cocrauT 20 MAPA. yesioBeK, a norpedieHHe MeTaNIOB Ha AyIly Hace-
Jenus OyeT NpoUCcXOANTh TEMH zKe TeMNaMH, KaKHe CYLLeCTBYIOT HbiHe
B CIOA, To n B 3THX YCJAOBHUAIX 3arnacoB MOAaBAALEro GOJAbLIHHCTBA
NPOMBILIJIEHHO TEHHBIX MeTA/JIOB XBATHT Ha Thlcauesetus. Taxkum
obpasoM, ¢ yBelHueHHeM oObeMa J00bMH MapraHleBbiX KOHKpPEeIHi
Oyler ycTpaHeHa «y30CTb» MHHEPalbHO-CbIPbeBOH 0asbl, 4TO SIBHTCA
OHOM M3 MPEANOCLUIOK ANS JAUKBUAALWH NPOTHBOPEYHH M3-3a HCTOU-
HHKOB MHHepaldbHbIX OOraTcTB MexAy rocyjaapcTBaMu. Pasymeercs,
4YTO W TAKOEe [M0JI0KEHHEe MOKeT BhI3BaTh oOpaTHhil addexkt. To ectsb
MOI'YT BO3HMKHYTh HeJenble pacnpH H3-3a TOro, KOMYy BJaJeTh ydacT-
KaMil OKeaHCKOro AHa W KOMY cOBHpaTb MOKPOBUTENIbLCTBEHHBIE MOIIIH-
HBI, 3allUIIAIoNIHe 3aHHTePecoBaHHOe JIUIO OT KOHKVPEeHIHH cO CTOpPO-
Hbl MOCTOPOHHUX PYAOJA0OLIBAIOUIUX KOMIAHHIL.

UpesBpluaiiHo HHTEPeCHBIl pacuer npuBeleH B Npeanocaepne
KoJonke Tabm. 43. ItH uudpbl npeactapasior coboil yacTHbe OT jerne-
HUs BeJIHUMHBI HAKOIJIEHHS Pa3/IMUHBIX 3JIeMeHTOB B (JOPMHPYIOUIUXCS
B HACTOsIllee BpeMsi MapraHIeBbIX KOHKpeluax Ha AHe Tuxoro okeana
Ha BEeJHYMHY, XapaKTePH3VIOULYI0 COBpeMeHHBbIe TeMIbl MoTpebieHuns
3tux MeraaynoB B CHIA. HerpyaHo BuAeTh, UTO HAKOIJIEHHE 3JIEMEHTOB
B KOHKpelHsiX BO MHOIMX CAYYasiX [POMCXOAMT 3HAUHTENbHO OblcTpee,
yem CIIA B coctosinun uxX nmoTpebasaTh; TAK, MapraHel, HaKarJIuBaeTcs
B 3 pasa ObicTpee, KoOalbT M MarHuil B 4 pasa u rtak Aanee. M ecau
HauHeTcss pa3pafoTKa KOHKpelHil, TO TNpOMBIIVIEHHOCTh 10 J0Ghye
W nepepaboTKe MHHEpaNbHOTO CHIPbS OKazKeTcsl B JIOOOMBITHOM MOJIO-
JKEHHH: 3amackl Cbipbsl B 3anexax 6yayt pactd OblcTpee, ueM Ao6bua
H3 HHX MOJIE3HLIX HCKOMAaeMbIX.

B cB$I3M ¢ IIHPOKHM pacnpocTpaHeHHeM H JOCTYIHOCTBIO sl pas-
pabOTKM Ha cywe psjila MeTal0B MApraHUeBblX KOHKPelHil I0JCyeThl
3aMacoB 3THX MeTa/IOB, HalpHMep THTAaHa M BAHaAWd, NpPHUBeJEHHBIE
B TabJ1. 43, OUeBHHO, MPEACTABJSIOT IHILIL TeopeTHUecK Uit nHTepec. B Tex
JKe cayuasix, Koraa TeMibl pa3paboTKH MapraHieBblX KOHKpelni OyayT
onpefensaTbes NoTpedHOCTAMH TAKOTO 9KOHOMHYECKH BAKHOTO MeTamna,
KaK HHKE/b, MOT'YT BO3HHKHYTh cepbe3Hble npolieMbl cObiTa OCTaNbHBIX
meTannoB. Hanpumep, npu no0bive ofbeMa KOHKpEUHil € 1Le/bio Ha
100% ynoenersopute norpeduocts CIIA B Hukesne ogHOBpemeHHO Y-
AVT Takxke J0ObIBaTbCA TaKHe KOJHUYECTBA META/JIOB, KOTOpHIE COOT-
serctByior 300% rogoBoro norpebaenusi mapranua CIHA, 200 — ko-
Ganbra, 100 — turana, 300 — Bauanms, 500% — umpkoHus W T. [
K cuacTbio, coctaB KOHKPEIHil OKeaHCKOro JHa CYIIECTBEHHO MEeHSIeTcst
OT OJHOro yyactka K apyromy. [lostomy MmomxHo, oueBHaHO, BhIOpaTh
TAaKOH paloH AJ/isl IKCIIyaTauMH, rJie cCOCTaB KOHKpelUHH NO3BOJUT Mo-
CTABMASITh Ha PHIHOK TpeOyeMBlil MeTaslsl ¢ YueToM ero norpeGHOCTE, He
onacasicb 1npH 3TOM Neperpou3BOJACTBA KAKOro-nubo Apyroro npoaykTa.



TaGauua 43

3anacsl MeTaJJIOB B MAPraHueBbX KOHKpeuHsx Tuxoro okeana

Tipornoa aa-
nacos sje- OTHomeHe

()ﬁl{lec KOJM- youToR B KOH- llpnrl_:?a 3a- 3anacoB sje- ToTpediacHne pakonmennwe  OtHollenue Ornomwenne

Sueuess  mome e ion \PELMAX fipn UACSD SMCHPRC MmOy Kon M | seueiios Cakoimaua MERONTO

DTy Apemn e i mahesie b LSO ra  wm i wwo's CHA K IomeGR

YHCI0 JeT LYRe

Mg 25,0 600 000 — 9 — 0,04 0,18 4,5 2,5
Al 43,0 20 000 100 200 2,0 0,30 0,15 2,0
Ti 9.9 2 000 000 oo — 0,30 0,069 0,23 4,0
Vv 0,8 400 000 — — 0,002 0,0056 2,8 4,0
Mn 358,0 400 000 100 4000 0,8 2,5 3,0 8,0
Fe 207,0 2 000 500 9) 4 100,0 1,4 0,01 2,5
Co 5,2 200 000 40 5000 0,008 0,036 4,5 2,0
Ni 14,7 150 000 100 1500 0,11 0,102 1,0 3,0
Cu 7,9 6 000 40 150 1.2 0,055 0,05 4,0
Zn 0,7 1 000 100 10 0,9 0,0048 0,005 3,5
Ga 0,015 150 000 — — 0,0001 0,0001 1,0 —
Zr 0,93 100 000 100 1000 0,0013 0,0065 5,0 S

a0g

8 VEVIrI
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O NMPEHMYIIECTBAX PA3PABOTKH MHWHEPAJIBHOTO CBIPbS
B YCJIOBHUAX I'JIVBOKOIO MOP#A

PaspafoTka MuHepasbHOTO Cbipbsi B OKeaHe XapaKTepusyercs
PALOM NPEUMYLIECTR, KOTOPHIX JMHUEeHE! TPALHUHOHHBIE METOLL H00kUY
NOJIE3HBIX HCKONaeMblX Ha cywe. JIas pa3paGoTKH MHHepalbHOro
CBIPbSl B YCJAOBUAX OKeaHa OTNajaerT HeoOXOAMMOCTb B IIPOBeJeHHH
OoNbIIMX M TPYAOEMKHX BCKPBILIHBIX pafoT, B NPHMEHEHHH B3pbiB-
YaThlX BelleCTB, B HCIONB30BAaHHH JOporocTosilero dypenust ams ot6o-
pa obpasuos u npod pvael. o Hauana pa3zpaboTKU DPOHU3BOIUTCS
pasBeJKa Bceil 3a/exH [pH MOMOILH NOABOAHBIX (OTOKAMep, MpHyeM
KaJIblii Y4acTOK 3a/ieku MokeT ObIThb OXapakrepHsosaH mpobamu
pyabl BecoMm 1o | m. Tlpu atom se tpebyercst npoOMBaTh LUTPEKH HJIH
NPOXOJNTb HIAXTHBIE CTBOJbLI, a TOPOACKHE TMOCEAEeHHS He MEelalT
CTPOMTENBCTBY LIAXTHBIX COOPYKEHHH,

[TockosibKy MeToabl pa3paGoTKH MHUHEPAJbHOTO ChIpbSi B OKeaHe
MOJTHOCTBIO OCHOBBIBAIOTCS HAa HOBBIX NPHHIUNAX J00BIMH, OHH MOTYT
ObTh ¢ camMore Hawana aBTOMaTH3WPOBahbl, WHBIMA CJIOBaMM, KOH-
CTpyHpoBaHHe HOBoro oGopyaoBaHHs He OyJeT orpaHHYeHO paMKami
Tpaauuuii. [IBa KpaiiHe BaKHBIX MOMEHTA MpeKIe BCEro MpeaycMoTpsiT
HOBbIE KOHCTPYKLUHH — JlerKast TpaHcrnoprabenbHocTb 000pyAoBaHHS
H €ro yHHBEpCaJbHOCTb B OTHOLUEHHH JOOBLIYH KOHKPELHIl pasjH4yHOro
THNIA B 3aBHCHMOCTH OT PbiHOYHOrO cripoca. [lepeBoszka jofnitoro
MHHEPaJbHOIO ChIPbsi MOXKET OCYULECTBJAATHCS J0 OOJNBIINHCTBA PLIHKOB
MHpa NpH NOMOULH OOBIUHBIX MOPCKHX TPAHCMOPTHBIX cpelcTB. HMure-
pecHo oT™MeTHTBb, YTo 75% (a B OTAeNBHBIX caydasx M Gosblue) 106bl-
TOrO M OTTPYXKEHHOr0 MarepHaja rnpeicraBager coboii TOBapHBIH mpo-
AYKT, TOrAA KAK B HACTOsilee BpeMs A0S TOBAPHOrO MPOAYKTA AN
MEJIHBIX M HHKEeJeBHIX PyA cocTaBasieT auiib Menee 2%. KauectBo
H (U3HUECKHe XapaKTepHCTHKH OKEeaHCKHX 3ajlekell OoTaHyanTcd
B BbhICIIeH CTerneHH NOCTOSIHCTBOM Ha rpoMaiHbiX miomaiasx. Heabpa-
3HUBHBIH XapakTep KOHKpPeUMH W MX HH3Kas IJIOTHOCTb TI03BOJIAIOT
NPUMEHATh THAPABIUYECKHE CUCTeMbl A TPAHCIOPTHPOBKH KOH-
Kpeluii Kak B npouecce HX J00blUH, TaK H INpPH HX Tnepepa-
Gotke.

Heorpannuennoe KoJHuecTBO MHHEPAJBHOIO Chipbsi HAa JHE MOps,
HECOMHEHHO, [pHBeleT K YHpo4deHHio 0GasuCHbIX LeH H YCTOHUHBOMY
CHA0EeHHI0 TIPOMBIIIEHHOCTH KOHKPeIHAMH, COJAep:KalliMH  Ipo-
MBIIIIEHHO LeHHble MeTal/bl, B YAcTHOCTH Meab H KobaabT. OJHako
camoe BayKHOe NPEeHMYLIeCTBO 3TOrC BHJA ChIpbs COCTOMT B TOM, 4TO
KOHKPEIMN OKEaHCKOTO JAHA JOJKHBL CTaTh 3HaunTenbHo Gojiee Aeiie-
BbIM HCTOUHHKOM [OJIy4eHHsI Mapradila, HHKeas, kobanbta, Mean
H, BO3MOXKHO, JAPYTHX METaJ/IOB [0 CPaBHEHHIO ¢ pyJaMH, J00bBaeMbl-
MH B HacTosilllee BpPEMs Ha cyule.
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Mopckne pynonoObIBaioliie KOMIIAHHK JOJKHBI, 10 Bceil BeposAT-
HOCTH, B TOH WM HHOH CTENeHH CTOJKHYTBCS C MOJHTHKO-NPaBOBBLIMH
3aTPYAHEHHAMH, 10 KpaiiHell Mepe B HaualbHble NepHOALl IKCITYaTallHH.

WOPUAHYECKHE TITPOBJIEMBI PA3PABOTKH MHHEPAJILHOIO
CbIPbSI B OKEAHE

Mopckue IIsi2KeBble 3a/1eKH, HeCOMHEHHO, SBJSIOTCS TeppHTOpHEd,
HAa KOTOPYIO PacmpoCTPaHsIoTCS 3aKOHBI BIAJCIONIEroO €l0 rocylapcTsa.
310 [PH3HAHO COBPEMEHHBIM MEKJIYHAPOAHBIM MOPCKHM IPaBOM,
M, KasaJock, 1O 3TOMY BONpPOCY He JO/IKHO BO3HHKATb HHKAKHUX MPO-
tTHBopeunii. He momxHo ObiTh NPOTHBOpPEUHil W TOrja, Korja BONpoC
Kacaercsl TNPOJLOJIKEHHH IpaHHULbl MexAy NpUOpeKHBIMH TocyaapcTsa-
MHI B CTOPOHY OTKPHITOrO Mopsi. B AeHCTBUTENbHOCTH Ke 3TH [POTHBO-
peust Me;kay OTAeJNbHBIMH rocyfapcTBamu Hab/iofaloTesi, ocofeHHo
B paiioHax, GoraTelX IUISIZKEBBIMH 3aleXaMH W HeTAHLIMH MecTOpO-
MKIAeHMAMH. B mensix npegynpexeHHs KOHQIHKTOB NpeiIokKeHO
HEMaT0 pa3IMuHbLIX CMNOCODOB OMpeAeeHHsT MOJOMKEHHS pasrpaHHuH-
TeAbHbIX JHHUHA. Tak, cornacHo OJAHOMY M3 HHMX, Takas NOrpaHHYHas
JUHHA SIBJSIETCS NPOJOJKEHHEM B MOPE TeppHTOPHANBHOH TIpPaHHIbI
CYLIH; COMJIacHO JAPYroMy — HOrPaHHYHON JIHHHEeH B MOpe CIYKHT
nepneHAHKYJIs1p, BOCCTAHOBJAEHHEIH U3 TOUKH [lepeceyeHHs CyXOMyTHOM
TpaHHLbLl TOCYJAapcTB K JHHHH mnobepexbs. Ecau 10 oTKpuiTHS npo-
MBILIEHHO LE@HHOTO MECTOPOKACHHS MOMOXKEeHHe MOrPaHH4YHOH JHHHH
He Obu1o 3aUKCUPOBAHO, TO B 3TOM CJyyae MOXKHO OKHJAATh BO3HHK-
HOBEHMSI KOH(DINKTA MEXJY HEKOTOPLIMH TocyJlapCTBAMH, HMEIOLIHMH
CMEKHBIE IPAaHHLbL, 38 NPaBo BIaJeHHS PAHOHOM AAHHOIO MECTOPOXKJe-
nug. Tak, kpynHasi npaBoBasi 6opbba pasBepHyJach NPH NPOBeJEHHH
rocyJlapcTBeHHuIX rpaHul, B CeBepHoM Mope, 60oratom mMoJABOJAHBLIMH
NepPCNeKTUBHBIMH HedTe- W Ta30HOCHBIMH MecTopoxaeHHsiMu. Kpowme
TOrO, HM3BECTHO, YTO HEKOTOPLIC 3aTOINJIEHHBIE TJISAKH [POAOIKAITCS
ot nobepexuil Ha MHOrO Muab B Mope. [IpuMepoM TakHX 3aTONJEHHBIX
MJSZKEBBIX  3a/ieed MOTYT CJAYMHTb CKpbITble I0J BOAaMH OKeaHa
GeperoBble ocafku 3anafHoro nobepexba AQpHKH, B KOTOPHIX 3aKJIO-
ueHbl 3aeKH MPOMBILIEHHO IHEeHHbIX MHHepanoB. [Ipu Takom mnogo-
JKEHHH JIeJ, NOMHMO MpofaeMbl MOrpaHHYyHOro pasjena, HeMasloBaiK-
Hyto npobaemy npejacrasisger cofoi Takzke peleHue 3ajlaui, HaCKOJIbKO
JlaJIeKO B MOpe pacnpocTpaHsieTcsl BAaCTh rocylapcTBa MO OTHOLIEHHIO
K 3aJeraipllliM Ha JIHEe Mops 3a/jexam MoJe3HbX HCKONaeMbiX.

B Tex caywasx, Korja 3anexu IN0Je3HbIX MCKOMNAemblX pacro-
JaraloTes B npelenax  3-MUIBHOH mojockl ', coiepyer oOpaTHTbCH

! o nanneiM cekperapuarta JKeHeBCKOH KOubepeHIHH MO MOPCKOMY MpaBy

1958 r., u3 48 rocynapers, onyOJHKOBABIINHX 3aKOH O IWHPHHE TEPPHTOPHANBLHLIX
Bol, 19 rocysapcts onpejesHau WHPHHY CBOHX TEPPHTOPHAJIbHBIX BOL B 3 MOp-
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3a DPA3bsCHEHHAMH K OCHOBHOMY TEKCTY CVIIECTBYKOIEro 3aKoHa,
kacatolerocs npubpexiubix Bold. OH cyluecTByeT B psje rocyAaapcrs
Aub0 KakK €Tarbhsl KOHCTHTYUHH, JHOO B BHJAE HALMOHANLHON TPaAHIHH;
oH chopMynupoBaH riaBHbiM 00pasoM B LeasX perv/iHPOBaHHUsS mepe-
BO30K W/ phIbO/IOBCTBA B NpUOpeKHBIX Bojlax. B obmem cnyuae opuc-
JAMKIHSL rocy/lapcTBa, MMeEIOILero BBIXOJA K noGeperkbio MOpsi, pacnpo-
cTpaHsAeTcsi Ha NpUOpPekHYI0 M0J0Cy BOAB MNIUPHHON 3 MUK U KacaeTcst
NpeHMyILIecTBeHHO BONpPOCOB CyAoXoAcTBa. [lockonbKYy 3ajaueii cyjo-
XOJCTBA SIBJSIOTCS 3aKOHHBIE KOMMEpUEeCKHe TepeBO3KH, TO JIBHIKEeHHe
CYIOB B npefenax 3-MHILHOH MOJOCH He JOJKHO BHI3LIBATH HH Y KOrO
HE Mmaaeimux BoaHenuil. Muas cHTyauusa BO3HHKdET I[IPH BBIXOJE
3a NpeJesibl 3-MHUJABHOR 30HbL.

C HekoTOpbIX MOp npaBa pLIGOJOBCTBA NOPOXKIAIOT Herpekpallawo-
mpecs cnopbl. Tak, HECKOJILKO JIeT TOMY Hasajl IPOUCXOANNH cephe3Hble
Je6aThl OTHOCHTENILHO TpaB phIOOJIOBCTBA BOJIM3H 3-MHJILHOH TNOJOCHI
mexay HWcmanauein n BenukoGpuraunueii, ®dpanuueit u bpasunuei,
mexay CoemauuenubiMu Illtatamu Amepuku M DxBajlopoM. 3HaueHue
H LEeHHOCTb OTJ0Ba phiObl B OTKPLITOM MOpe CTAHOBSITCH Bce Gosee
OYEBHJIHBIMU 151 PA3BHBAIOILUXCS CTPAH, KOTOPBIE B MPOIIOM HE MOIVIH
HCMONb30BaTh 3TH NPHPOAHBIE pecypehl. M Tak Kak HHKakMX coria-
WeHWH MexAy rocyAapcTBaMM OTHOCHTEIBHO BHeLIHeH QopManbHOH
rpaHHllbl paHee He CYILIECTBOBAJNO, TO HEKOTOpPHE HAIMH pACIIHPHIH
CBOM rpaHuunl 1o kpaiineii Mepe Ha 200 MOPCKHX MWL B CTOPOHY
OTKPHITOro MOpsi. DKBaJOp, HAMPUMED, He pa3 3alepxKUBamT U nojsep-
ran wrpady MOPSIKOB WHOCTPAHHBIX CY/J0OB, 3aHHMaBIIHXcs pbibOJOB-
CTBOM B IpeleNaxX YKa3aHHBIX TPaHHIL

Heckonbko no-uHOMY pelnasiack npobseMa NpaBOBOrO N0JIOKEHHS
MOJABOJIHEIX 3a/ekeli MHHepaJbHOTO CBHIPbS, pacnojararliuxcs 3a npe-
JesaMH 3-MHJIBHOH 30HB. Tak, cOrJIacHO TpOKJIaMaluM mpe3ujeHnta
CHIA, usnannoit B centsibpe 1945 r., Bce ecrecTBeHHble GoraTcTBa HeJlp
H MOPCKOrO JHa HAa KOHTHHEHTAJBHOM llenbhe, mpHaeraiomeM K Gepe-
ram Coeannennsix lltatos, obbsBasiides npuHagnexamumy CIIA.
[Tpu stom, oamako, AekaapupoBasock, uto CIIA ne pacnpocTtpaHsiior
CBOIO BJIacTh HaJl BOJAMH 3a Mpeje/laMH 3-MHJIBHOH OKoJoOeperoBoi
nosiockw L,

M xoTs BOIOTH 10 HACTOSILIETO BPeMEHH HAa MeKJyHapOLHOI apeHe
eie He BosHuKano crnopoB mexay CHIA u apyrumu rocyaapcTBamu
OTHOCHTEJILHO MOPCKHX 3aJieeil NoJe3HbIX HCKONaeMblx, Mexay dele-

CKHe MHJH, 26 rocyiapcTB — oT 4 10 12 MOPCKHX MHJIB W 3 rocylapctBa — CBblle
12 mopexux munb. B CCCP wupuHA TeppHTOPHANbLHBIX BOA cocramiser 12 mop-
CKHX MUIb.— [lpum. ped.

! JKenesckas kKonpenuus 1958 r. npusnaer npaso 3a npuOPeRHBLIMH rocy-
JAapcTBAMH Ha paspaboTKy MOJe3HbIX HCKONAEMLIX B Mpejenax BCEro IpHJeraio-
Iero KOHTHHEeHTAJbHOro wenabda.— [Tpum. ped.
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panbubiM npasuteapctBoM CHIA M HeKOTOPHIMH aMepHKAHCKHMH LUTA-
TAMH YK€ MMeJH MeCTO KDPYIHbIE PAa3sHOIVIACHS 110 MOBOJAY TOro, KOMY
npuHajIekar npuépexHble MepenekTHBHLIE HA Hed)Th Y4acTKH MOps.
Bypenne Hedr 13 MOPCKHX MecTopo:kAeHHi KanudopHuu Beercs vike
HauuHas ¢ 1900 r. OgHako obluee KoaHuecTBo HedTH, T0OLITOH 3a nepHoj
1900—1940 rr., okasanoch CJAHIIKOM He3HAauHTeJbHBIM, 4TOOBI H3-3a
Hero crousio BecTH cpaxenusi. Ho mocne 1940 r. u ocobenno mocie
KOHILA BTOPOIl MHPOBOH BOHHBI IIMpPOKasi paspejka Ha HedTh oOHa-
pyxkuaa 6auz Geperos CIIA Gonblume zanacsl Mopckoi Hedti. Korpa
JKe CTajlH OuYeBHHBI NIOTEHIHATbHBIE Pa3Mepbl J0XO0A0B, KOTOpbIe Mpej-
noJiarajaoch MOJAYYHTL B pesyabTare pasdypuBaHus ocobeHHO npo-
AVKTHBHBIX He(TeHOCHBIX TEPPHTOPHI, € BBIUETOM APeHAHOH [JaThl,
HaJIOroB M T. II., TO BHOBb OXHMBHJIHCH NIpPaBoBble AeGaThl Mexk1y dee-
PaJbHBIM IPABHTEILCTBOM W Pa3/JHUHBIMH IITATAMH.

Kamudophusi okasanachk NepBBIM IUTATOM, MOJYYMBIIHM HEMAaXyio
NpHOBWIB OT 3KCIMIyarallMd MOPCKHX He(TAHLIX MeCTOPOXIAeHuI],
MO3TOMY IIPOTHB Hee nepBoil H OblIO BO3OYKAeHO cyleOHoe npecsejo-
Banue. B uione 1947 r. Bepxosusii cyx CILIA BeiHec no sTomy Bompocy
caefymooulee pellleHHe: MOCKOJBKY 3allliTa W KOHTPOJAb Haj 3-MHJbHOH
nojocoil MpHOpe:KHbIX BOJA ObIM M ecTb (VHKIHEH HaMOHAMBHOI
BEPXOBHOH BJIACTH, NMOCTOJLKY 3Ta 10J0Cd, a TaK:kKe BCe 3aKJIUeHHbIe
B €e HeJpax ecTeCTBeHHBIE PeCcypchbl HAXOAATCH MOA HCKIIOUHTEIbHOMH
IOPHCAMKIMEH W TOCHOACTBOM (elepanbHOro [paBHTEbCTBA.

Opnaxko H mocse onyGJIMKOBaHMSI TOCTAHOBJEHHSI CVAA M0 Jeny
wrata Kanudopuus, wrat Jlyusnasa npojo/:Kan TeM He MeHee Bhija-
BaTh JIMIEH3HH HA apeHAy CBOUX MOpCKHUX yuacTkoB. K xonmy 1948 r.
Biaactd Jlyusuanel clanu B apeHay Oonee 2 maH. akpoB JHa Mekcu-
KAHCKOTO 3a/1K1Ba, 4acTh U3 KOTOPBIX HAXOAW/IACh 34 NPeJeaaMH 3-MUJb-
HOit moJockl. B To xe Bpemst mwrar Jlynsnana sasiBHN o pacnpocrpa-
HEHHMH ero IOPHUCAMKIHH HAa TEPPUTOPHIO MOPCKOro AHA, HAXOMASULVIOCS
B 27 muaax or auuuu Gepera. B xonme 1948 r. dexepanwHoe rpasi-
TeJILCTBO BO30OyAWJIO Jeno npoTHB mrara Jlyusumana. B npussiTom
B nione 1950 r. pewenun Bepxosuoro cyaa CIHA, B uactHocTtH, omoJ-
HUTEJNBHO YKa3blBAJIOCh, 4TO, 4MOCKOJNLKY, KaK 3T0 OBLIO YiKe peleHo
B Jlesie oTHocHTeabHO wwitata Kanudopnus, 3-MuabHas rnojoca BXOAHT
B COCTAB TEPPHTOPHH HAlMH, a He SIBJISeTCH YacThio OTAENBHBIX LITATOB,
3TO TOJIOKEHHE CJYKHT OCHOBaHHeM, uToORl paBHLIM o6pasoM pac-
CMaTpHUBaTh H OKeaH 3a MpejenaMu 3Toil rpaHuub». B TOT Ke Mecsn
aHaJoTHYHOe pemleHne Obllo BbiHeceno Just mrtata Texac (Thomas-
son, 1958).

[ToroOuele axkTel BepxoBHOro cyjla o3Hayajld Ha TNpakTHKe mpe-
KpalleHue BceX MOArOTOBHUTENBHBIX padoT Aaa A00bMH rasa u HedrH
B npefesaX KOHTHHEHTAJBHOro Iesbda, 3a MCKIOUeHHeM TeX CKBa-
AMH, TAe Benach yxke JoObiua. Opnaxko s HedTeloOBIBAIOUIHX KOM-
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maHuii TIpaBoOBOi cTaTyc 3THX ofnacTteil Bce elle ocTaBajcs AHCKYC-
cuoHHBIM. B cBasu ¢ stum kourpecc CIHA wusnan «llocranoBnenne
0 3eMJIfX, HaxoAsmuxcs noj Bojoit» (Submerged Lands Act), kotopoe
Pa3bACHANO CTATYC O 3alekaX [OJe3HbIX HCKOMaeMbIX Ha MOPCKHX
TEPPUTOPHSX W OJHOBPEMEHHO paspewiaso HePTAHBIM KOMIAHHSM
ApOU3BOAUTL PaboThl Ha OCHOBAHHH paHee IIOJYYEHHBIX apeHIHbIX
poroopoB (Public Law 31, 83rd Congress, lst Session, 67, Statu-
te 29). CoryiacHO MOCT2HOBJIEHHIO, YYACTKH KOHTHHEHTAIBHOTO wwe/bda,
HaXOAsHecss IMOA BOAOH, TMOANEMNaNN MOPHCANKIHH NPHOPeKHBIX
[MTAaTOB, a MpaBO BlafieHHs BCEMH MHHepalbHbIMH OOraTcTBaMH oOrpa-
HHUMBANOCh [peJeaaMi «TeppUTOPHANbLHOrO MOpsi» 1, To ecTb 3-MHJIb-
HOH TOJIOCOH.

[Tocne BeTymieHHst B Culy JaHHOrO MOCTAHOBJEHHS KOHIpecc
pacipocTpaHuyl IOPHCAHKIHID (elepalbHOrO MNPaBHTEJIbCTBA HA IPO-
CTPAaHCTBA KOHTHHEHTANBHOTO IleNb(pa BHE TEPPHTOPHAJNBHBIX BOJ,
u3gaB «llocraHoBienHe O TepPPHTOPHUAX BHEUIHEH YacTH KOHTHHEH-
tanbHoro 1enbgar («Outer Continental Shelf Lands Act», Public
Law 212, 83rd Congress, Ist Session, 67, Statute 462). dror axr
JexaapupoBan npaso cobcrBennocTH Coepunenubix lrtatos na Teppu-
TOPHIO MOPCKOTO JHAa KOHTHHEHTAJbHOTO 1Ueb(a, HaXOAAErocs
3a npeenaMi 3-MHIBHON rpaHuibl, JlaHHOE NMOCTaHOBJeHHe SIBJSeTrcs,
KpPOMe TOrO, OCHOBOH /sl BBIAAUH JIMIEH3UII HA TMOWCKH M pa3paboTky
MHUHEPANBHOTO CHIPBSl B HAPYIKHBIX YACTAX KOHTHHEHTATBHOTO LIeabda,
a Takxke s Habawolenust W peryjaupoBaHusi paboT, NPOBOJHUMBIX
COTJIACHO 3THM JIMLEH3HAM.

O6a npaBHTeNLCTBEHHBIX NMOCTAHOBJIEHHS MOMOIVIH BO MHOTOM pas-
peliuTh cnopbl, Kacapmuecs wopucaukiud CIIA Ha TepputopHio KOH-
THHeHTaJbHOrO 1enabpa, mnpuierawomero kK Oeperam CoelnHEHHBIX
IlraToB, U Ha 3aleKH MOJE3HBIX HCKOMaeMbiX HEAP M MOPCKOro JHa
KOHTHHEHTAJbHOro Iuenbda. [locTaHOBIEHHST NOCAYXKHIH TPaBOBBIM
(hyHIaMEHTOM, OMUPAsiCh HA KOTOPLIH YAaCTHHIE NPOMBILIJIEHHBIE KOM:
MaHu{d MOTJIH NOJAy4YaTh JIMIEH3HH Ha NpPaBo apeHibl, pa3BefKH H pas-
paGoTKK 1OJe3HBIX MCKOoNaemblx Ha 3T0il Tepputopuu. KoHeuHo,
B pesyJbTaTe MNPUHITHA 3THX MOCTAHOBJAeHHIl 1oJ ropucaukuueii Coe-
aunendnx IltatoB AMepHKH OKasbiBalHCh W paspabOTKU MHHEpalb-
HOTO CHIPbSl 3 YY4acTKOB OTKPBITOrO MOPS, 3HAYMTEJNBHO NMepenarHys-
IIMe TPAaHHIbl, KOTOPbIE CYIIECTBOBANM mnpexe, Jau60 KoTopble ObLIH
NPU3HAHBI KakUM-1u00 JApyrum rocyiapctsoM. [logoOubie xeficTBHS
NPUBENIM K TOMY, YTO B OTAEJMBHBLIX yYacTKax BOCTOYHOro nobepexbs

1 B coBeTcKOHl JHTEpaType MO MOPCKOMY MpaBy JJas BLIPaKeHHS 3TOrO
NOHATHA ynorpeGasercs Ha3BaHHe «TeppHTOpPHAJbHbIE BOALIY, KOTOpoe Gogee
TOYHO OTPaKaeT NPaBoOBOE IOJOKeHHe ITHX MOPCKHX NPOCTPAHCTB, HAXOAAMHXCA
noj cyBepeHHTeToM mpHOpexHoro rocyaapersa. Ilockoabky ofa 3TH mMOHATHA
TOXKJAECTBEHHEI, IPABOMEPHO YrioTpeGyenne Toro H Apyroro tepmuna.— [Ipum. ped.

20*
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CIIA xouTHHeHTaqbHbII wIeAb® NpPOCTHpaeTCss MO KpaiiHeil Mepe
Ha 250 MW/b B CTOPOHY MOpH.

Ecin  kakoe-nubo rocypapereo nocaeayer npeuefenty CIIA,
a Mbl MOJKeM OXKHJaTh, 4YTO TakHe (ecau He GOJblIHE) TEPPHTOPHANbHbIE
MpeTeHsnu eme OYAYT BBUIBHHYTE, TO 061acTH NoOGepexHid W KOHTH-
HEHTA/NbHBIX MeabGOB MOJYYaT MPaBOBOil CTATYT OTAEJNBHBIX TOCY-
npapctB. Pasymeercsi, 4TO K 3THM TOCYAApCTBAM  OTHOCATCS JIHIIb
Te, KOTOpble HUMEIOT BRIXOJ K Moplo. YTo KacaeTcsi HenocpejicTBEHHO
caMOH MOPCKOH BOJbl KaK MCTOYHMKA MHHEpadbHbIX KOMIOHEHTOB,
TO €€ KOJHMYeCTBA HACTONbKO TPaHJMO3Hbl, YTO TIPABOBOH peKHM
ee HCNoJab30BaHus HHKOro He Oecnokout. B jobom cinyuae Bony Aast
NPOMBIIVIEHHOH TnepepaloTKH Bcerja MOMKHO MOJVYHTb M3 TeppHTO-
PHANBHBIX YYacTKOB MOpS.

3aKoH 0 3aAexHax MUHEPAAbHO2O ColpbA 2AYybOKUX mopeil

Tak HasbiBaeMmblil «3aKOH MOps» npejcTaBaser coboil psij cosep-
IIEHHO 0COObIX 3aKOHOB, KacalolUXCsl 3a/esKeil MHHepalbHOrO Chipbs
ray6okux mopeii. M XoTs 3a7€xu MHHEPaIbHOTO CHIPbS, HaXOASLIHECs
B TaKUX MOpSX, HanpUMep MapraHleBble KOHKPELHH, SBASIOTCS rpaH-
JAMO3HBIMH M IIHPOKOPA3BUTHIMH 00pa3s0BaHHAMH, OHH TeM He MeHee
3HAYHTEJILHO Pa3/IMYAOTCH OT OJHOTO y4YacTKa K APYroMy Kak Io cocra-
BY, TaK M C TOUKH 3PeHHsi IKOHOMHUECKOil lesnecooBpasHOCTH MX pas-
paboTku. [losTomy BrosHe yMecTHO cyllecTBOBaHHe «3aKoHa MOps»
H co3flande 0coBoro, HaJeNeHHOro CHJOH M TNOJHOMOYHSIMH OpraHa,
PeryJHpYIOLero 3KCIIyaTalnio MOPCKHX MECTOPOXKIEHHH MHHepanb-
HOTO  CBIPbSI.

Texnuyeckufi mporpecc M ycCrmexXH HAyKH BHeCAH B «3aKOH MOps»
HeKoTophle fonosanenusi. Tak, ocoOLIM 3aKOHOM TrOCYJAApCTBaM Ipefo-
CTABISNIOCH MPaBO HAa TNPOKAAAKY MOPCKMX Kafesnedl B OTKPBITBIX
BOJAX, a HECKOJILKO nosfHee — TpyGONnpoBoloB 1o Ay Mops. [loserb
HaJl MOPEM B CBOE BpeMs TaKxkKe CTajd CBA3bIBATH C ONpeLeseHHbIM
NPAaBOBbLIM PEKHMMOM BO3JYIIHOH HaBurauuu. HelHe u3BecTHO ueTbipe
KaTreropu cBoOOAbl, KOTOpble 3alHmiaeT «3akoH Mops»: 1) csoboja
cyaoxoicTBa, 2) cBofoja pbOOJMOBCTBA, 3) cBo0oja MPOKJaJbIBATH
nojBojiHbIe Kabenu H TpyGonposonl, 4) cBoboja JeTaTh Haj OTKPBITEIM
mopeM. [loj «OTKpHITHIM MOpeM» NoApa3yMeBaeTcsi 4acTh OKeaHa,
He BXOAALLAH HH B TEPPHUTOPHAABHLIE BOJbl, HH BO BHYTPEHHHE BOIbI
Kakoro-aubo rocyfapersa. ¥axe ¢ XVI B. MexAy rocylapcTBamMu cyle-
CTBYET COIVIAIICHHE O TOM, YTo MexAy OeperoBol JuHHeHd W 0OnacTbio
OTKPLITOrO MOPSl pacrnojaraetcst y3kas nojoca Mopsi, B KOTOpPOil Bce
HAlliH HMEIOT OMNpejie/ieHHble IMpaBa B OTHOLIGHHH CYAOXOJCTBA.
B To :Ke BpeMsl Ha 3TOT MOPCKOH NOSIC PACNPOCTPAHSETCH CyBEePeHHTET
NpUOPexKHOIO TrocylapcTBa, a BOJAbl M BCe ecTecTBeHHble OoratcTBa
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5TOrO TPOCTPAHCTBA SBJSIOTCA €r0 MCKIIUMTENBLHOA COGCTBEHHOCTBIO.
Taxkast nosoca akBatoOpuu HasbBAETCH TEPPUTOPHANBHBIM  MOpPEM.
Onnaxko Mexay rocylapeTBaMH HHKOTAA He ObUIO €IMHOTO MHEeHHs
OTHOCHTEJIbHO TOTO, KaKOBa JIOJiZKHA OBITh IIHPHHA TEPPHTOPHAIBHOIO
mops. C Hauana XI1X B. o 1945 r. mHMpHHA NOJOCH TEPPUTOPHATBHOIO
Mopsl cocTaBadsa Je-pakto 3 mopckue munu. [logo6Hoe onpenenenne
HIUPHHBL TEPPUTOPHAMBLHBIX BOJ OCHOBLIBAJIOCH TJIaBHBIM 0Opasowm
Ha TOM ¢aKTe, UTO JAepHKaBbI, OCYIIeCTBAsBIINE npHMepHO 90% MHPOBBIX
MOPCKHX TOPrOBLIX MNEPEBO30K, o0sajalu MPHUMEPHO TaKOH ke JoJeii
MHPOBOH BOEHHO-MODCKOH OTHEeBOH MOLIH, YTO H II03BOJSAJIO HM IIpO-
IMKTOBATL JAPYIHM CBOE€ MHEHHE O JIHMHTE IIMPUHBI 3THX BOL.

Yenexu B pasBUTHH TeXHOJIOIMM, NO3BOJMBLINE KOMINAHHAM MPO-
BOAHTE OypeHHe Ha HedThb B 06JaCTH KOHTHHEHTAJABHOrO Leabda ¢ oco-
ObIX, He CBSI3@HHBIX C I'PYHTOM 1J1aTHOPM, OKAa3aJHCh NEPBBIM CEPbe3-
HBIM (bakTOpOM, NoKomeOaBUIMM 3TY AOKTPHHY. KO BpeMeHH ILHPOKOTo
npoBefieHust Takoro Oypenusi Hu ¢erepanbhoe mpasuteaberBo CIIA,
HH OT/JEJbHblE IUTATHl HE HMEJH TPaBOBOil OCHOBBI I TOTo, YTOGLI
NpPeTeHoBaTh HA 3TH MOPCKHE HedTsHBIe MECTOPOXKIAEHUS, KaK Ha CBOIO
cobcrBerHOCTh. OueBnano, nauGosaee obocHOBaHHAs M camasi cTapasi
Konuenuuss noautHkd CHIA B oTHOmIEHHH 3THX MOPCKHX YYacTKOB
Obina npososraamena Tomacom JlzkedxpepcoHoM, 3aHHMABIIMM B TO Bpe-
M$l [OCT rocyAapcTBeHHOro cekperapsi. OH 3afBHJ, YTO IIMpPHHA Tep-
PHTOPHATBLHOTO MOPS COCTABASET 3 MOPCKHE MWJIHM, a BCe, UTO HAXO0-
JAUTCSH 3a 9TOM rpanuLeil, He TPUHALNEKHT HHKOMY HJIH, €CJIH YrOJHC,
NPHHALTIEKHT BCEM.

[TeiTasick TpeaynpeinTh BO3MOZKHBIE NPOTHBOPEUHS MEKAYy rocy-
JapcTBaMH, KOTOpBIE, KaK BHJHO Ha NpHMepe KOH(MIMKTA MexAy dene-
panbHbeM npaBuTenbeTBOM CIIMA W oTAenbHBIMH INTaTaMH, He Beerja
MOXKHO Jierko yJaaauTb, [ocynapcetennsiii genaptament CIHA onpocun
BaKHeiHe MopckHe Jepxkaenl. [lenb onpoca coctosna B BbIACHEHHH —
COTVIACHBI JIH 3TH JEP:KaBbl Ha H3MeHeHHe OOLIUHOTO MeXKJAYHapOAHOro
npaBa ¢ HeJblo NpelocTaplennst npuope:KHoMYy rocyAapcTBy HCKITIOUH-
TeJILHOrO MpaBa Ha 3KCIVIyaTaluMio NPHPOJAHBIX OOTaTCTB KOHTHHEH-
TaAbHOTO IeJb(a, MPHMBIKalollero K nodepexbio 3Toi crpanbl. Ecre-
CTBEHHO, UTO rOCYAapCcTBa BBIPA3H/IM cBoe coraacke. B coorBercTBHuU
¢ 3TuM B centabpe 1945 r. npesugent TpymsH 3aABUJ 0 cOBCTBEHHOCTH
rocygapcrtea Ha MHHEPAJIbHBIE pPECYpChbl, Haxo[sllHecs B Helpax
W Ha [oBepXxHoCTH 06/aCTH, NOHUMAaeMOil KaK KOHTHHEeHTaAbHbIH 1ebd.
[Tousitno, yTo nogoOHOE npaBo COOCTBEHHOCTH MOMKET NpHHAIeRaTb
JHIIbL  HAlMH, BJI4JCIOUlel COOTBETCTBYIOUIHM YUacTKOM MOPCKOro
nobGepexkbs, CMEKHON UYacTbl) KOTOporo apafercss o6/1acTb KOHTHHEH-
Ta/lbHOTO 1eJbda. ITH HOBbIE TIPABOBLIE MPHHIUMILL HE BLI3BAIH CEpbes-
Hoit nonemuku B mupe, u Coepunennble lltaThl, Takum o6pasoM, B3sau
Ha ceOs MHHIMATHBY MO nposeiexdio pabotsl B Oprannsauun OOL-
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enuHeHHblx Hanwuii, cieacreuem kotopoii Obio npuHsaTHe ['eHepasbHOl
Accambneell 3THX HOBBIX NPHHIMIOB KakK OCHOBBI MeAYHapOAHOro
3aKoHa.

Onuako Juua, 3aHHMalolHecs: pHOOJIOBCTBOM, YCMOTpPENH B 3TOM
3aKOHe HEKOTOpOe HapylueHHe, KaK OHH CUHTalaH, cBoOOAbl pbO0JIOB-
HOTo npombicia. Mx mpoTecTsl NPUBIEKAH BHUMaHHEe K 3aKOHY M psja
APYTHX TPYII, KOTOPbe BHIEAH B PACUIHPEHHH I'PaHHIl TepPHTOPHA/b-
HOTO MOpS YIIEMJIEHHe CBOMX IIpaB.

Becnoit 1958 r. B JKenese BcTperminch npeacraBuTenn 88 rocy-
AapcTB, ANS TOro 4ToOBl C(POPMY/JAHPOBATL H NPHUBECTH B CHCTEMY 3aKO-
Hbl Mops. Becbma mpumeuartenpHo, uto pabora no Kojaudukamuu Owina
yenemHo 3apepuwena, u B 1958 r. Kondepenius no MOpcKoMy npasy
nmpHHAJa vYeTblpe Jokymenta: 1) KouBenmuio o TeppHTOpPHAIBLHOM
Mope ¥ npuiexkauieii sone; 2) Kousenuuio o6 oTkpeitoM Mope; 3) Kon-
BEHLMIO O PHIOOJIOBCTBE M OXpPaHe JKHBLIX PECYPCOB OTKPBLITOIO MOpS
1 4) KoHBEHIMIO 0 KOHTHHEHTAJBLHOM LIeJbde.

B nepBoil KOHBeHUMH AaeTcsl BCeCTOPOHHeE OMpefesieHHe TeppuTo-
pHaTBHOrO MOpf, 32 HCK/IIOYEHHEM ero IMPHHBL, H TNepedHCsIeHHs
TeX HOPM, KOTOPBLIMH TocyjapcTBa OyAyT caMH pPYKOBOJCTBOBAThCH
B YIpaB/JeHHH 3TUMH paiioHamu. Bropasi KouBeHuust copMyJaHpoBana
ompejle/leHHe TOHSTHH «OTKPbITOe Mope». B KOHBEHIHH YKa3blBaloch,
YTO OTKPBITOE MOpe OTKPLITO ISl Bcex Hauuii», ocobo H3jiaraiuchb
BHILEYIOMAHYTHIE YeThipe KaTeropuu ¢BOOOJALI OTKPHITOrO MOpf,
a TaKXKe NepeuHcIsJHCh NpaBHia, KOTOPHIMH 00f3aHEl PYKOBOJCTBO-
BAaThCs BCE roCyJapcTBa B CBOMX JeficTBHSIX B OTKphiToM Mope. M mep-
Bas, W BTOpas KOHBEHIIMM He 3aTPOHYJH BONPOCOB, KacalolHXCs
Mopckoro Jua. Mckmiouenue coctaBasiio JHlIb YTOUHEHHE NpaB H 005-
3aHHOCTefl rocylapctB B OTHOIIEHHH JHHHII TpyOONpoBOLOB H TMOJ-
BOJHBLIX Kaleseil, NMpoJiOJKeHHBIX Ha MOBEPXHOCTH HJH Ha HEKOTOpOH
ray6HHEe MOpPCKOTo JHa.

Tperbs KOHBEHIHSA OT/IHYAETCs OT OCTANLHBIX TeM, UTO B Heil Qop-
MYyJHPYeTCs HOBLIH 3aKOH, a HE NPOCTO KOAH(DHIHPYIOTCH CYUIECTBYIO-
IIMe HemucaHble 3aKoHbl. B crathe 1 KOHBEHIUH IIpelycMaTpHBaeTcs
NpaBo  Yy4acTHsi KaiJoro rocyjlapcrtsa B phliGOJIOBCTBE B OTKPLITOM
MOpe ¢ Y4eTOM: a) ero JOroBOPHLIX 00s3aTenbcTB, ) HHTEPECOB H NpaB
npuOpeKHLIX TOCYAapCTB, Kak 3TO NPeAyCMOTPeHO B HacTosleil KOH-
BEHIHH, H B) MOCTAHOBJICHHIl OTHOCHTEILHO OXPaHBl JKHBBLIX PECYpCOB
OTKpBHITOro Mopsi. Craths | 00s13bIBaeT TakKe BCe FOCYLAApCTBA, Kaxaoe
[0 OTHOIUEHHIO K CBOMM Ipax<iaHaMm, NPHUHUMATb Mepbl, KadKHe OKa-
AKyTesl HeOOXOAMMBIMU JUI51 OXPAHBI KUBBIX PECypPCOB OTKPLITOrO MOpS.
Crarea 2 KOHBEHUMH pa3bsCHSET, YTO MOJA CJAOBAMH «OXpaHa KHBBIX
pecypcos» IOHHMaeTcsi COBOKYNHOCTb Mep, HalpaBJeHHBIX Ha obecre-
YeHHe BO3MOKHOIO ONTHMYMa YCTOHYHBOH JOOBIUM M3 3THX PECcypcoB.
Jro JAenaeTcsl AN JOCTHXKEHHS MaKCHMyMa cHaOMeHHs ueoBeKa
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B MEPBYIO oyepelb NPOJAYKTAMH NMHTAHHSA, a TaKiKe APYIHMH MOPCKHMH
pecypcamu. He BEI3BIBaeT COMHEHMH, 4TO Moj0OHOE pelleHHe B BhICLUEl
CTENeHH TIPEHCIONHEHO 3ApPaBOro CMbIC/A. B HECKONbKHX CAeAYHOUHX
CTaThsiX KOHBEHIMH TepeuyHcJsioTcs Te CPeiCTBa, IPH NOMOIIH KOTO-
pbiX TpHOpeKHLIE rocyjAapeTBa MM Jiofoe Apyroe rocyaapcrBo, Bey-
iee PHIGOJOBHLIH TPOMBICE]T B OTKPBITOM MOpe, OVAYT OCYLIEeCTBAATH
KOHTPOJIb 32 OXPAHOIl 2KHBBIX PECYPCOB OTKPHITOro Mopsi. B ocTanbHbIX
CTaTbAX H3NA4raloTcsi OCHOBHBIE KOHCTPYKTHBHBEIE YepThl 3aKOHOAATeJb-
CTBa, JUIsl Yero ycraHaBlIMBaeTcsl onpejejeHHas npouedypa. Cropsl,
BO3HMKAIOIIHEe MeXAY ToCyJapcTBaMH B CJydasx, NPelyCMOTpPEHHBIX
Kakoii-nubo U3 craTefl KOHBEHIIMH, MNepeJaloTcs Ha paspelleHde crie-
IMaJbHOM KOMHCCHH, €CJH 3aHHTepecOBAHHBIE CTOPOHBLI HE COTJIAcsTCA
HCKaTh peINeHHsT JAPYruMH crocofaMH  MHPHOTO  yperyJupoBaHHA
B cootBercTBHH ¢ ¥Ycraom OOH. Komuccusi usyuaer mpeamer criopa
W BBLIHOCUT CBOE pellleHHe Ha OCHOBe (PAKTOB M B COOTBETCTBHH C KpPH-
TEpPHSMH, JeKAallHMH B OCHOBe JaHHOH KOHBeHIHH. PemeHus cne-
IHANbHOH KOMHCCHH SIBAsIOTCA 00s3aTeIbHBIMI JJIS1 COOTBETCTBYIOIIHX
rocyJapcTB.

UerBepTasi KOHBEHIHS KacaeTcss NPaBOBBIX aCNeKTOB IPoGJeMbl
KOHTHHEHTATBHOTO wienbha. CornacHo craThe 2 KOHBEHLHH, NPHOpex-
HEIE TOCYJApcTBa OCYILECTBISIOT CYBEpeHHble IIpaBa HaJ KOHTHHEH-
TaNBLHLIM IIEIbOM B 1eqsiX: 1) NoHCcKOBO-pasBefloynbix pador H 2) pas-
paoTku ero ecrecTBeHHbIX pecypcoB. Ho, umesi 3tu npasa, npubpex-
HOE TOCyJIapcTBO He MAOMKHO UHHHTh HEONpaBAaHHBIX MPeNnATCTBHI
B OCYIECTBJIEHHH NpaB JPYruX CTpPaH Ha IOKpPHIBAKOLIHE BOJbI 3THX
pailoHOB, W MpeKJIe BCero npas, Kacalomuxcs cyloxoActBa. [Ipubpex-
HOC TOCYJapCTBO HE MOKET TaKke INPensTCTBOBaTh NpOKJanke JHOO
MOJJAEPKAHUIO B HCIPABHOCTH NMOJABOJAHBIX Kabesei uiau tpybonpoBolos
Ha KOHTHHEHTAJIbHOM IHiejbde. 10 ke oTHocHTCes K paboTaM Io oxpa-
HE JKHUBBIX pecypcoB Mops, (yHIaMeHTalbHBIM OKeaHorpapHyecKnm
i WHBIM HAYYHBIM HCCIE0BAHUSIM, Pe3yJbTaThl KOTOPBIX OYAYT OTKPHITO
onyOJNMKOBaHBl pas3iuuHbIMH - cTpaHamH. IlpubpeskHoe TrOCYAapCTBO
HMEeT IpaBO BO3BOJAWTL Ha KOHTHHEHTAJLHOM Iliesbde YCTAHOBKH,
HeoOXOIHMBIE JUIsl Pa3BeJlOYHbIX HJIH 3KCIVIyaTalMOHHBIX paboT, a Tak-
JKe 30Hbl 0e30I1acHOCTH BOKPYI 3THX coopyxkenuit. OfHako HH camu
VCTAHOBKH, HH 30HBI 0€30MacHOCTH He JOJAHLI HaXOAMTbCH B MECTax,
rlle OHH MOTYT CJAYXKHTbh TNOMeXOH MeKAYHapoJAHOMY CYAOXOJACTBY.

OcHOBHOHl HEJOCTAaTOK HAacTOsilell KOHBEHIMH 3aKNIOYeH B IIPH-
BOJAMMOM B Hell onpejleleHid KOHTHHEHTanbHOro mrenbda. Kaxk npa-
BHJIO, MHOTHE HCCIIEJ0BATEIM PACCMATPHUBAIOT KOHTHHEHTAIbHBIH 1eJbd
Kak TreoMOpPQOJIOrHYecKyo CTPYKTYpPY MNOABOIAHOIO peabeda M Kak
00BEKT, OINpeie/ieHHe KOTOPOro BXOJHUT B KOMIIETEHIHIO MOPCKHX
reonoroB. OpHako Ha Jlele oKasajoch, YTo cobpabuinecs Ha yKenes-
CKOH KOH(epeHIHH JeeraThl HMeJH 10 KpaiiHeldl Mepe TPH pasiHuHbIX
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B3IVIsila HAa TePMHH «KOHTHHEHTAJBHBI weabg». [IpuueM KoHTHHEH-
TalbHBIA 1Web( B KaxKJIOM H3 TPeX ONpeleJeHHil CyUecTBeHHO OTJIH-
yajcsi OT APYroro Kak IO CBOell TeoJIOrHYecKoil CTPYKType, Tak
M MO MECTOIOMOMKEHHIO BHelIHeil rpanuisl. OfHako B MPHpPOAE Cylie-
CTBYeT OJHH, TPHPOAHbLIH, KOHTHHEHTANbHBIH eJb( KaK OOBEeKTHB-
Has peanbHOCTb, H 3Ta PeaqbHOCTh UETKO OTpakeHa B (JOpMyJHPOBKAX,
JaBaeMbIX MOPCKHMH reojoramu. K coxkanenuio, KOHTHHEHTAJbHBIH
weab( B TAKOM MOHUMAaHHM He NPEACTABAAI BCEMNONIOMAIOUEro HHre-
peca ausi GoablwMHCTBA JeneratoB. CyliecTBoBan ApYyrod — wopuinye-
CKHil KOHTHHEeHTaJbHBI wWeabd, yAaleHHOCTb KOToporo ot Oeperos
OIpefessiiach NpaBHTENLCTBEHHBIMU MpOKJaMaunsaMu. [IpuMepsl TaKo-
ro poja menbgoB u3BecTHol 61H3 nobepexuit Yuan, Jksagopa u [lepy.
K nobepexeio 3THX cTpaH NPHMBIKaeT BeckMa y3Kas Mojoca Ieabgos.
M utobnl He oka3datbcsi 6e3 HHYEro, B TO BpeMs KakK KOJOCCAlbHbIMH
CLIPBEBBIMH PECYpPCaMH MOPCKOTO JHA BOCMOJB3YIOTCA APYrHE CTpaHbl,
9TH TOCYJapcTBa MPOBO3IVIACHIH, YTO PaclpoCTPaHSOT CBOH cyBepe-
HUTET Ha Mope, npujerawoilee K Oeperam HaUHOHANBHOH TEPPUTOPHH
B npegesax npumepHo 200 MOPCKHX MHJIb, a TaKkKe Ha COOTBETCTBYIO-
uryio ofacTh JHA C 3aKJIOUEHHBIMH B HeM H HaJl HHM eCTeCTBeHHbIMH
GoratctBamu. [Ipuuem npaButenbcTBa YUmnau, JxBagopa u [lepy npex-
MOJOKHTEILHO OCTABAANH HA OYAylee TOYHOE YCTAHOBJIEHHE BHEIIHEero
Kpas KOHTHHEHTAJIbHOTO Iuenb(a, NpPH YCJAOBHH, pa3yMeeTcs, ecJu
B 3TOM IOSIBUTCSA HeOOXOAHMOCTb. ITO OBbUIH BaKHble 3aKOHBI, M3LaH-
Hble BEpXOBHOH BJIACTBIO TOCYJApCTB, M, C OAHOH CTOPOHBI, OT HHX
HeJIb35l ¢ JIOCTOHHCTBOM OTKa3aTbCsl, BEPHYBLINCh K MCXOJAHOMY M0J0-
JKEHHIO Jles, ¢ JAPYroff — MX HeJb3fl OTMEHHTh [OCPEACTBOM CHJIbI
MEKIYHAPOAHBIX TOCTAHOBJIEHHI.

Tak obGcTonT BOmpoe ¢ MOMHTHYECKHM KOHTHHEHTATBHBIM LIEIbHOM.
Ha JKenesckoii koudpepenuuu OOH no mopckomy mpaBy B 1958 r.
OOJILLIIMHCTBO JIeIeratoB MOJAJ0 CBOil roJ0C B NOML3Y  CJeAyIoLell
(opMyIHPOBKH, Onpeieasiome rpaHuIlbl KOHTHHEHTAJABHOTO Lieqbda:
«TepMHH «KOHTHHEHTAJNBHBIH Ieab(» ynoTpebafeTcs NPUMEHHTEIBHO
a) K MOBEPXHOCTH W HeApaM MOPCKOTO JHA MOJABOAHHIX PaillOHOB, MpH-
MBIKAIOIHX K Oepery, HO HAXOAMIIMXCH BHE 30HbLI TEPPHUTOPHANBHOIO
mops Ao ray6unbl 200 M HIM 32 3TUM npejenoM, A0 TAKOro MecTa, rje
rayOHHa MOKPHIBAIOMUX BOJ NO3BOJseT pa3paboOTKYy ecTeCTBeHHBIX
GoratcTB 3THX paiioHOB; 0) K NOBEPXHOCTH I HeJApaM NOAOOHBIX MO-
BOJAHBIX pailOHOB, TNpPHMBIKAKIMX K Oeperam ocTpoBoB» . CwMmbica

! [lo muenuto jpeneraunn CCCP na JKeHeBcKoil KOH(EpeHLHH [0 MOPCKOMY
npaBy, MPHHATAN €10 OKOHYATeNbHAs PelaKIHs OonpejeseHHs] KOHTHHEHTAJlLHOro
wenbba BrojHe onpaspana. [IpuHATHE KpHTEpPHST TeXHHUYECKHX BO3MOMKHOCTEN
OJIHOBPEMEHHO ¢ KpPHTepHeM rAyGHHBl JaCT BO3MOXKHOCTH PelllHThb BCio npobaemy
KOHTHHEHTAJLHOTO Wedbda yI0BAeTBOPHTENbHBIM 00pa3oM K Hajgoaro.— [lpun.
ped.
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3THX CJIOB HACTOJIBKO SICEH, UTO HE BbI3bIBAT JaXKe He3HAUuHTeJbHbIX
pasnorsacuit. OHaKo WHTEpec NPEACTABAAIOT T€ KOHKPETHBIE CHTYa-
LLHH, N0 OTHOIIEHHIO K KOTOPBIM C/IelyeT NPHMEHATh 3TH cioBa. Hanpu-
Mep, B TexX cayyasx, Koria (ocOpHTOBBIE KOHKDEIHH BCTPEualoTCs
Ha weabdax, AH60 HA KOHTHHEHTAJIbHBIX CKJOHAaX, rle rayGHHa Mops
npepbitiaer 10000 ¢yToB H npu 3TOM BO3MOXKHA HX pa3paboTKa, CyBe-
peHHble npaBa NPHOPEKHOr0 rOCYAAapcTBa aBTOMATHYECKH pacnpo-
cTpaHsiores M Ha 3t rayOunel. Tak, CHIA ocobbiM pemennem
caany B apenay kKomnauuu «Komnbep K3pOOH 3HA KIMHKJI» OKOJIO
G6anku PopTumaitn. ITa mIomaib HaxoJuTcs mpHMepHO B 40 Muasix
30 000 akpoB crporo Ha 3amaj oT Can-Iluero u otaensiercs or Kanu-
dopHuiickoro nobepexkbs BHaAWHOH, riyOHHAa KOTOpPOH TNpeBbILIAeT
1000 aTomos.

Kpome toro, Jonyckaercsi Tak:ke, 4TO NpuOpeKHOe rocyAapcTBO
MOZKET PacliUpsiTh B CBOeil MHTepPNpeTallud MPOTSKEHHOCTh KOHTHHEH-
TaJbHOrO 1leab(a 3a npejesl ero HuKHeil MopdoJIOrHuecKoil rpaHuiLbl,
uyepes KOHTHHEHTAIbHLIH CKIOH M Janee B 061acTh y0OKOro okeaH-
CKOTO 1Ha, J0 HEKOTOPOH TOUKM, TAe 3KCIIyaTalus 3ajeked MHHe-
pPanbHOTO CBHIPbSl OKaKeTcss TeXHHYEeCKH oOcyllecTBHMOH. B mnpube-
JeHHOM HECKOJBKHMH CTPOKaMH BBbIlE TEKCTe CTaTbH | KOHBEHLHH
He YyKaszaHa KOHKPeTHO Takas IPOTSKEHHOCTh KOHTHHEHTAIbHOIO
menbpa. OfHako coxpaHeHHe B HeH KPHUTEPHS TEXHHYECKHX BO3MOZNK-
HocTell no paspaGoTke NMOJABOJAHBIX MECTOPOXKJIEHHIH He OCTaB/IsieT MecTta
AN MaHeBPHPOBAHHS OTHOCHTENLHO 3TOTO Bompoca. [lpyroe Jeino,
KOrla Kakoe-1u00 npubpe:kHoe rocyJapcTBO HAXOAHT HEBHITOAHBIM IS
ce6si B JaHHbIl MOMEHT BeCTH 3KCIIyaTallHIO MHHepaJbHEIX GoraTcts
AHa okeaHa Ha rayOunax, npepbimarommux 200 u, a orpaHHYHBaeTcs
JIUILL TOJArOTOBHTEIbHBIMH MepaMH N0 HX ocBoeHHwo. KouBeHius
0 KOHTHHEHTAJAbHOM llIeJib(pe IpeAycMaTpUBaeT TOT MeXaHH3M, [pH
MIOMOIIM  KOTOPOr0 COOTBETCTBYIOWINII OpPraH CMOMKET OCYLLeCTB/ATh
KOHTPOJIb HaJl 3aj1€aMH MHHEPaJbHOTO ChIPbS, BHIIaBaTh Ha HUX apeHj-
Hble pa3peleHust U NPOTHBOJAEHCTBOBATh HE3AKOHHOMY BMEIIATEJBCTBY
B NpPOBEJEHHE IOHCKOBO-Pa3BeJOYHBIX paboT HJAH O00OBIYY MOPCKHX
ocaikos. [lo Bceil BepoATHOCTH, KpyIHbIe pyHolo0biBaiolHe KOMIAHHH
NOJIOKHTEJNBHO OLEHSIT MOJAOOHBIl KOHTPOJb Hajl 3ajlexaMu, TaK Kak
3TH Mephl OyJyT HanpasdeHbl Ha 3allUTy KanHTalda, BJIOXKEHHOTO
B MOHCKH MHUHEpPATbHOTO ChIpbsi. IIpH 3TOM TakKike BaKHO OTMETHTb
00513aTeJIbHOCTh  YIJIAThl 3THMH KOMIAHMSIMH OIpeJesieHHOro B3HOCa
3a mpaBo BeJeHusi paspaborok. KpaeyronbHbIM KaMHEM IPaBOBbIX
BOIIPOCOB COBPEMEHHOH rOpPHOAOOLIBAIOILEH MPOMBIIIEHHOCTH SIBJSETCS
noJiozKeHue, rjacdiiee, 4to Jwobas KOMIAHHSA KOO uYacTHOE JIHILO
MOZKEeT MOJIYUHTh HCKJIIOQUHTENbHOEe MPABO KOHTPOJS Hajl MecTOpOoMKje-
HHEM OINpPEIEJIEeHHOro NOJE3HOr0 HCKONAeMoro ¢ Iejibio pa3paboTKH
ero Tak, Kak 31o OyAeT HaiileHo nenecooGpasubiM. OaHaKO MOAOGHbIH
KOHTPOJ/Ib HaJl 3aJ€KaMH MHHEPaNbHOTO ChIPbS, HAXOAAIMMHCH B Tejia-
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THUeCKHX O00/1acTAX OKeaHCKOro JHa, BOBCE He SIBJAAETCS OCHOBHEIM
Hey00CTBOM B Jlesie Hauana pa3paboTKH 3THX 3alexed M JanbHefi1nei
HX TPOMBIUIIEHHOI 3KcIyyaTanuu. [J1aBHBIT HEJOCTaTOK HeTPYIHO
0OHAPYKHTH MPH H3YUEHHH CTAThH | KOHBEHIIHH: OH COCTOHT B HeoOXxo-
JUMOCTH TJIATHTH HEKOTOPBIM CTpaHaM 3a Te NPHBUJIETHH, KOTOpHIE
OHH TPEoCTaBAT pPYAOAOOLIBAIOMIMM KOMOAaHHAM 1pu  paspaboTke
MeCTOpOKAeHHUil, a TakxkKe 3a TO BpeMsi, Kotopoe OYJIeT NOTEPSHO NpH
ITOM Ha KaHUEISPCKVIO BOJOKHTY. K 3THM OTpHIATEIbHBIM CTOPOHAM
npubapnsiercs elle OJHO — LIYMHXa BOKPYI IpaBa BeleHHsl A0OLIYH
B oxeane JuGO NPOTECT NPOTHB HEOOXOAUMOCTH IJIaThl APYTHM CTpaHaM
3a paspellleHHe 3KCIVIyaTalluM MHHepaJbHBIX 0OraTcTB B OTKPLITOM
MOpe €O CTOPOHBI TeX TOCYAapcTB, KOTOpEE JHIIEHBl Ieabda, aubo
6213 GeperoB KOTOPHIX HET NPOMBIIIJIEHHO LEHHBIX MECTOPOXKIEHHI,
aubo, Kak B cayuae ¢ KuTaem, OT OTKpPLITOTO OKeaHa HUX OTTOpakH-
BAKOT JApyrue rocylapcrsa. [loflo6Hble npuTA3aHHs MOT'YT IpPHBECTH
JHIb K OeCKOHEUHbIM JIHCKYCCHAM, KOTOpble OYAYT IIPOHCXOAHTHL
B KaKOM-TH0O M3 INpeJeCTHEHIIMX YroJKOB 3eMHOrO Iuapa, HanpHMep
B IlIBeiiriapuu, rae BCTPeTSATCS NOJHTHKAHB M AHMJIOMATH C LEJbIO
00CcyIuTb 3TH TNpOGJeMEL.

Takum oGpasom, GOJbLUIMM, BecbMa INOJIOKHTENLHBIM LIATOM BIepe]
B Jlefle OCBOEHMH MHHEDaIbHBIX GOTaTCTB OKeaHa SIBJISETCS NPHHATHE
KOHBEHILHH, YCTAHABIHBAIOMIEH KOHTPOJbL Hal 00JacThiO OTKPHITOIO
MOpS, HauHHAasi ¢ OCHOBAHHSI KOHTHHEHTaJbHOrO CKJIOHa. B cBsi3u
¢ TeM, 4TO And pa3paboTKH TyOOKOBOAHEIX MOPCKHX OCaJKOB HeoDXo-
JUMBl KPYTHBIE KamUTaJlOBJIOMKEHHA, 3THM, OueBHJHO, OYyAyT 3aHH-
MaTbCsl KOMIAHMH, TJYOOKO NOHHMAKOIIHE NPaBOBble H MOJHTHUECKHE
CTOPOHBI 3THX BompocoB. CreloBaTesbHO, HMEKTCS BCe OCHOBAHUSA
CYHTaTh, YTO OHH CMOTYT CaMH paspeliuThL BCe BO3HHKIIHE MexAy
HHMH HeflopasyMeHHsl. B Tex ciyuasix, Korja cTOPOHbI He B COCTOSTHHH
npuiiTH K 000I0HOMY peLICHHIO B CNOpe, CO3BIBaeTcs, Kak 3TO PeKo-
menayer KoupeHmnus o puifoJIoBCTBE H OXpaHe KHBEIX PECYPCOB OTKPHI-
TOrO MOpS, KOMHCCHS, KOTOpasi, pPaccjeloBaB TIIATeNbHO BCe (DAKThI,
OTHOCSIIIMECH K KOHQIHMKTY, BLIHOCHT COOTBETCTBYIOILEE IIOCTaHOBJIe-
HHe. JTa e KOHBEHIMs, B YacTHOCTH, KOAU(DHIMPYET TaKkKe H HeKo-
TOpBIE JIPYTHE 3aKOHBI, KOTOPHIE NPEACTABAAIOT HEMaJOBaxHOe 3Ha-
yeHHe JJIs BCeX, KTO 3aHHTepecoBaH B pa3pabOTKe MHHEpadbHBIX
forarcTB OKeaHa. J

W xors Kousenuust o cBoGoje pbiGOTOBHOTO NPOMBIC/IA HE HMEET
NPAMOrO OTHOIIEHHS K NPaBoBbM npobieMaMm pa3paboTKH MHHepab-
HOTO CHIPbSI OKeaHa, ee KOCBeHHasl CBSI3b CO BCEMH 3THMH BONPOCAMH
OUEBH/IHA, IIOCKOJBKY MeKAy pbIOOJIOBCTBOM B paiioHaX OTKPHITOTO
MOpA M pa3paboTKol MOJe3HBIX HCKOMAeMBIX HMeeTcs MHOro ofllero.

B oboux ciyuasix npouecchl 00BN CBS3aHBI ¢ KPYIMHBIMH KallH-
TaJIOBJIO}KEHHSIMH B JloObIBAIOIIHE MallWHbI, VCTPOHCTBA, KOTOpbIe
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SIBJISTIOTCS MOABHZKHBIMH, @ € TOUKH 3PEHHS MOPCKOTO 3aKoHa MOTYT
paccMaTpHBaThCsl Kak Toprosuie cyaa. OAHako cyuectByer u riayGokoe
pasjanuue MexJy MpOLeccoM JIoBa peiObl H ONepaudsMu 1o ao0bue
MHHEpAJIbHOTO ChIPbsl, KOTOPOE 3aKJIOuaeTcs B XapakTepe oOBEKTa
npoMbicaa. PoibosioBenikoe cyAHO BefeT A0OBIYY NOABHZKHBIX, OBICTPO
nepeMellalomUXcs o6BEKTOB, TOrJa Kak pylofoObiBalouiuii Kopabib
yuactsyer B paspaboTke oOBEKTOB, 00pa30BaBIIMXCS M OCTAIOIMXCSH
Ha oaHoM Mecte. Ho jame M B 3TOM acrmekTe HMeIOTCSl OOLIHE 4epTHI.
Tak, ana puid XapakrepHa TeHJEHIHS CKAaIlJIHBAaThCS B HEKOTOPBIX
yyacTKax OKeaHa — Hajl NMOAHATHSIMH pesbeda, B 0OJ1acTAX BOCXOAsH-
KX TeueHHi Jub0 B yuacTKax, rJile OTMeuaeTcsi nepeMellHBaHHe pas-
JUUHBIX TeUeHHuil, u B APYTUX BecbMa ompejeneHHbX MecTax. Ho noxa
pLida He BBLIIOB/MEHd, OHA ABJASAETCSA BCEOOIIEeH COOCTBEHHOCTBIO, M JIHMILbL
nocsIe TOro, Kak OHa okasanack B ceTdax JMHOO B TpioMme cefinepa, yJOB
CTAHOBUTCS 4acTHOi cobcTBeHHOCTRIO. [lofofHylo aHalorHio yMecTHO
NPOBECTH M B OTHOLIEHHH TeX, KTO 3aHAT pa3paboTKOli MHHepaJbHOTO
chipbsi. Ho npu jpoGbiue 1moje3HBIX HCKONAeMbIX MMeeTcst Pl OTIMUM-
TeNbHBIX ocoOeHHocTe. OHH CBOAATCS MpexjAe BCEro K TOMY, HUTO
npaea, BLJIAHHBIE HA pa3paboTKy MHHEPAIbHOTO ChIpbS, OrpaHHYHBa-
I0TCA OIpeJeeHHBIM yuacTKoM. JIuia, Beayuiue paspaboTky, BKIaibl-
BAIOT KalUTaJl He TOJIbKO B JOOBIBAIOLLYIO CHCTEMY, HO M HENOCPe/ICTBeH-
HO B caMo MectopozJeHue. ProiGaky Bcerja ocTalrcsi CBOero poja
oxotHkaMd. OHH pacxXoAylOT KpaiiHe Maio JeHer Ha OpraHH3alHio
MOHCKOB CKOIJIEHHH pBIObl, H K TOMY K€ BOT YK€ B TeUeHHEe MHOTHX
COTEH JIeT peifaKaM BCEro MHpa XOPOIIO H3BECTHHl PaHOHBI, TJe YJOB
rapanTHpoBaH Ans Kaxzaoro. Jla m BooGuie puiba CAHIIKOM MOJBHXKHA,
U IYTH €e MepeMelleHsl HACTONbKO MOPOoil HeompeleneHHbl, 4To pribaKy
cnenoBano Obl H3yuuTh 00pa3 JKH3HH W MoBejeHue pbid, He npenedpe-
rasi IpH 3TOM OLEHKOH ee NPOAYKTHBHOIO MOTEHMana M CO3TaHHeM
HOBBIX MeTofloB JioBa. OnHako phiGakd JIOBAT PHIOY JIHIIL B TOM CIY-
yae, Koria oHH ee HaxoZaT. I ecanm opnum peibakam He yJAanoch
HOJAHSITh NOJIHBIE CeTH, TO APYTHe MOTYT OKasarbes GoJiee yAauIHBLIMH.
CoBeplueHHO HHaue OOCTOMT JeNo ¢ JOHHBIMH ocaikamp Mopsi. Mx
COCTAB 3aMeTHO BapbUPYeT OT MecTa K MecTy, M 3T0 00CTOsTeNhCTBO
BIMSIET HA HX OTHOCHTEJIBHYIO IEHHOCTh. JKOHOMHKAa pa3paboTKu
3ajJe:keil MapraHieBblX KOHKpeuuii, K npumepy, onpejejnsiercd MpH-
O6/u3UTeNIbHO 15 (akTOpaMH WJM XapaKTepPUCTHKAMH, KOTOpbIE, ecre-
CTBEHHO, MEHSIIOTCA B OKeaHe OT OJHOr0 ydacTka K Apyromy. [leranbHoe
H3yueHHe 3TUX (aKTOPOB HMeeT upe3BhUaiiHO GOJIbIIOe 3HAUeHHEe Kak
C 3KOHOMHYECKOH TOYKH 3DeHHsI, TaK M B ILEIsIX COXPaHeHHH 3THX
sanexeil. KpoMe Toro, 3HaHHe XapakTepHCTHK MO3BOJHT MaKCHMaJIbHO
3(ppeKTHBHO HCIIONB30BATE 3KCIWIYaTAUHOHHbIE CHCTEMBI, TIPHMEHAEMble
151 pa3pabOTKH TMOABOAHBIX MecTopoxiaeHHH. [lostomy Hauany pabor
B OKeaHe JOJIKHBI IIpeJlecTBOBATh MOMCKOBASl pasBe/lKd HECKOJBKHX



316 TJIABA 8

3aj1eKel, THIATebHOE HCCIeJOBaHHe TeX H3 HHX, KOTOpHIE KamyTcs
Hauosee MepcneKTHBHLEIMH M peHTabe/bHLIMH, W, HAaKOHel, cosjanue
npoekTa cucreMpl paspabotku KoHkpeluu. Takum obpasoM, sicHO, YTO
npexae uyeM MPHCTYNHTb K CTPOHTENbCTBY caMoi pylofo6biBaroleit
cHcTeMbl, Tpefyercst CAeNaTh 3HAYHTEJbHBIE KAalHTATOBIOKEHHS HEro-
CpeicTBeHHO B camM0 MecTopomjenne. [IpH 3ToM caefyer NOMHHTB,
UTO MNPOHZET HeMajO BPeMEHH MexkAy MNepHOJOM INepBbIX MOHCKOBLIX
paboT n paspaloTKoil 3anezxeii. B pesyaprare 6bi10 Ob KpaiiHe kea-
TeJIbHO, ecan Obl JIHLAM, 3aHATHIM JoOblueill MHHEpanbHEIX OorartcTs
OKeaHa, 3aKOH rapaHTHpPOBAaJ HMCKJIOUHTEbHbIE TpaBa Ha pa3paboTKy
MECTOPOXKIEHHS, H4 pa3BeiKy KOTOPOTO HMH OBbIIM B CBOe BpeMs
3aTpaueHbl 3HAYUTE/bHBIE JeHeKHBe cpeictBa. B wacTosmee Bpemsi
TAKOTO 34KOHa elle He cyulectByeT. OfHAKO BIOJNHE BO3MOMHO, UTO
H HeoOXOJMMOCTH B TaKOM 3akoHe He OyJer, no Kpaiineil mepe eiue
HEKOTOPOE BpeMs MocJe NMepBhIX 3TanoB paspaboTKH OKeAaHCKHX JOH-
HBIX OCaJKOB, INOCKOJBKY JIHIIb OUeHb HEMHOTHE rocyAapcTBa pacrona-
raioT TeXHHYECKHMH CPeJCTBaMH /sl J0ObIYH MapraHieBbX KOHKpeluii
AHG0 HMMEIT B CBOEM pPACHOPSIKEHHH TPOMBIIIIEHHBIE KOMILTEKCHI,
cnocoGHble OCBOUTB J1100bIe KOMTHUECTBA H3B/JICYEHHBIX H nepepaboTaHHbIX
MaprasieBbix KOHKpeuui. B cuny 3THX 00CTOATeNBCTB BO3MOKHOCTD
BO3HHKHOBEHUS KaKHX-JH0O pasHOTMacHil WM KOH(QIMKTOB CYLIECT-
BEHHO COKpallaeTcsi.

1 xorsa BiafeHue npaBoM pa3pabOTKH KOHKpeIHMH Ha yuacTke, rje
KOMIaHHs TPOBOAMJIA Pa3sBeAKy, NpelcTaBiser eil OosbllIHe BLITOABI,
eflBa M MOMKeT OblTb Kakas-iubo 1opHjuueckas oCHOBA B NPU3HAHUH
3a JaHHOH KoMmaHHeHd InpaBa coOCTBEHHOCTH Ha YYacTOK C MpaBOM
NpoJaKH pacloJOKEeHHOro B ero mpejiesiax MectopoxieHus. B camom
JeJie, H3BeCTHO, YTO KOHKpeIuH ObUIH OTKPLITH yuyeHbMH noutd 100 aer
HaszaJl, M C 3TOr0 BPEMeHH TIPOBOAMJIOCh HHTEHCHBHOE HX H3yueHHe
MHOIHMH HCCJIeJ0BaTe/ssMH H HHxkeHepamu. OnybiukoBaHo Gonbliioe
yHcso paboT, B KOTOPBIX OMHCHIBAlOTCS 3anexu KoHkpemwi. Ceifiuac
VK€ COBEPLIEHHO TBePIO YCTaHOBJIEHO, YTO MOAOOHBIE 3aJIe3KH TOKPLI-
BAlOT OTPOMHBIE VIO OKeaHckoro AHa. Tax, B yacTHOCTH, 3aJexKH
MapraHueBblX KOHKpEIHi 3aHMMaloT MHOTHE THICSIYH MHJb MOBEPXHOCTH
AHa okeaHa. TpyaHo oxMAaTh, yToOBl pYA0A0OKIBAIONIME KOMMAHHH
NMoJy4Had OBl NPUBHJIETHH OT KAaKOH-THOO CTpaHbl, M, HAIpOTHE,
CTOJIb 7K€ MaJoBepOsiTHO, 4TOGHl Kakas-iHbGo cTpaHa WiH opran oOd3a-
Jau OBl PyAONOOHIBAIONKE KOMIIAH!Y BHINIAUMBATL M apeHAHYIO naaTy
3a pas3paboTKy WJM HaJOr 3a BejeHHe JoObIUM B OKEaHCKHX 3aserKax
MuHepanbHOro cbippsi. CoBepuienHo sicHo, uto OOveiuneHHble Hauuu

1 Konrpece CIIA yTBepAHJ acCHIHOBAHHMS Ha NOCTPONKY 4 cnemuanbHBIX
KopaGJaeii 115 J06bYH JKeJe30-MapraHIeBbIX KOHKpemuil ¢ Mopckoro JHa.
Iloctpoiika kopabaeii navata, u B OGauaiimem OyjaymeM OHH GyayT BBe/leHLI
B 3Kclayatauuio.— [Ipum. ped.
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TaKzKe He pacrnoJararT TakHMMH nosHomouusiMi. [Tostomy B HacTosee
BpeMs KOHKPeLHH Jub0 ApYrHe OCaJKH JHA OKeaHa MOKHO paccMaTpH-
BaTb KaK COOCTBEHHOCTH TOTO, KTO MEPBBLIA MPHYHCAHI HX K CBOHM
BajeHusm !

Yewm Guizke K Gepery pacnosiaratoTcst 3a/1e:H NPOMbILLTEHHO IeHHBIX
ocajlkoB, TeM Gojee OMaroNPUATHBIMH CTAHOBATCS YCJIAOBHA MX 3KC-
[yaraiHid ¢ TeXHHYeCcKoil M 3KOHOMHuYecKOH Touek 3penus. C Apyroi
CTOPOHbI, NPOBOAUMAS CJIHIIKOM 6au3Ko K Oepery pazpaboTKa BBI3OBET
HEMaJlo BO3paKeHHH O CTOPOHLI MPHOPEIKHOIO rocyjlapcrBa, KOTopoe
OyleT cpaBHHBATh pPYAOAOOBLIBAIONLYI0 KOMNaHHIO ¢ pasboiHuubeil
waikoit, rpabsiieii HaHOHaJbHble GoraTcTBa. Takue AeHCTBUS SABISI-
1oTCsi OOBIYHO 3BREMH3MOM, HCHNOAb3YEMBIM JIf NPUKPHITHH Tpedopa-
HHMI yIJIaThl HAIOroB B TeX CJyyasx, Korja 3aKOHHOCTb TpeDOBaHWi
MX YIJIaThl COMHHUTebHA. B 3THX yCa0BHAX Mepej JIHLAMH, 3aHHMalo-
wHMHcst  Jo0blYeil MHHEpalbHOTO ChIpbsl, MNOABJAsETCs M0 KpakHek
Mepe TpPH aJbTepHaTHBBL 1) nepefasupoBaThesl HA JAPYroe MecTo,
2) OonIaTHTh TNOKPOBHTENILCTBEHHYIO TMOLLIHHY HJIH 3) 00paTHThCS
K BEPXOBHBIM IIPEACTAaBHTEJSIM CBOEr0 rocyiapcrtsa ¢ mpocbGoil 3anu-
THTb OT BMELIATEIbCTBA CO CTOPOHBI HHOCTPAHHOTO rocyAapcTBa B Jenax
10 J06blYe MHHEPATbHOTO ChiPbsi B OTKpPBEITOM Mope. OcHOBaHHeM s
OKa3aHWs TaKOH 3aluTbl ABJAseTcH TpeGOBaHHE MNPOABHTL YBaKeHHe
Kak K ¢uary cyBepeHHOl [ep:KaBel 2, TaK H K INpaBaM, 3alHCaHHbLIM
B Kousenmuu o6 OTKphITOM MOpe,

' 31H 1 nocaeayomHe BHICKA3bIBAHHA aBTOpa OTpaxkaloT noautnky CHIA
Ha MupoBom okeane. CuM. no stomy Bonpocy cratbio: C. M u x a it 1 o B, IKcnas-
cus CIIA na Muposom okeane, «<MHpOBasi 3KOHOMHKa H Mex1yHapPOJHLIE OTHO-
wenns», 1967, Ne 12, C ToukH 3peHHS] COBpPEMEHHBIX MOJOMEHHH MeXIVHapon-
HOrO MOPCKOTO MpaBa MPHOPHTET B OTKPHITHH H pa3pafoTke moJe3HbLIX HCKomae-
MLIX B OTKPBITHIX pailoHax MHPOBOro OKeaHa He JJaeT OCHOBaHHs AJIs 3aKpenJe-
HHSI WX 3a TOCYAapCTBOM-NePBOOTKphiBaTesem.— [pum. ped.

2 O6Gpamaer Ha ceGsi BHHMAHHE TO, 4YTO [PH PACCMOTPeHHH MNpobieM, He
NMEIOUHK ellle MeAIYHAPOAHOTO NPABOBOTO OCHOBAHWS, aBTOP BCIOAY BHICTYTNaeT
3apaHee OJJHOCTOPOHHE, CyOBEeKTHBHO 3alLHILAsi HHTepeckl MoHoMnoAHiL.— [Tpum. ped.



Al
Alb.2
Acap.!
Blake T
BM
Cap.!
Car.!
Chal.t
Chub.!
Cusp !
DH
DWBD 1

DWBG*

DWHD !
DWHG !

DWP !
Explt!
Fan Bd!

Japan
JEDS 1
JYN?
Mp1?

Msn !
Muir Smt
Naga !
NH !
PAS

S Clem SV
SOB !
Sw!
Tet.?

NPHIOXEHHE 1
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Cranunn 6an3 GeperoB Snonnu
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«Muj Tlacupuk» (Mid Pacific)

«Mouncyn» (Monsoon)
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«Hara» (Naga)

«Hopt Xoaupeit» (North Holiday)
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«Cysepn Bopaepnena» (Southern Borderland)
Mlseackue necaenoBauus ray6okoro Mops
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Theta ? «Tera» (Theta)
Trans.! «Tpanctep» (Transfer)
UNK HenspecTHnlit  peiic
UPWD ! 3gcnemnuns «Ansuna (Upwind)
US Navy Crauuun jparunpoBanussi BMd CIIA
V.2 «Bema» (Vema), skcmeiamunonHoe cyjaHo JIaMOHTCKoii reojoruue-
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TABJIMIIA TIEPEBOJOA
Meps P sy Mepst
JUOHMB 2,5400 cM
M 0,3937 JUORAMBI
Gy 0,3048 M
M 3,281 dyTEL
MHJIH (CTaTyTHLIE) 1,609 KM
KM 0,6214 MHJIH (CTATYTHbIE)
haToMbl 6,0 by Th
GyTHI 0,167 datombl
(baTombt 1,8288 M
M 0,547 hatombl
raJJI0HbI 3,785 a
A 0,2642 I aIoHbI
2 2,205-1073 | dyHTHl
bynru 453,59 2
KB. MHJH 2,590 Km?
kM2 0,3861 KB.MHJIH
2/cm2 2,0481 dyur/KB.OyT
2/cm? 104 METp - TOHHA /KM2
(GyHT/KB. PyT 1,394.104 KOPOTKAsI TOHHA/KB.MHJS
mj/km? 2,855 KOPOTKAsl TOHHA/KB.MHJIA
KOPOTKas TOHHA/KB. MHJIA 0,351 miKm2

1) Haspanue peiicoB.
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IMPOHCXO)KJAEHHUE MAPTAHIEBBIX KOHKPEIIUNA
HA JHE OKEAHA

3. Bowammu w P. Hedady*

B Teyenue JAMHTEILHOTO BpeMeHH yueHBIe ¢ HeocsabeBalolUM HHTe-
pecoM H3ydaioT 0CODEHHOCTH XMMHUYECKOIO H MHHEPAJOrHYeCKOro cocTa-
Ba JKE/Ie30-MapraHIeBLIX MHHEPAJOB, pPaclpPOCTPAHEHHBLIX Ha OOWHp-
HBIX [MJollaasiX OKeaHCKOro JaHa. Hpenﬂaraemaﬂ CTaTbd SBJASAETCH
KpaTtkuM 0030pOM pasiH4HBEIX TEOPHiT MX NPOUCXOKIACHHS.

[lerponoruueckoe H3ydenue psfia MapraHieBblX KOHKPeUHH JHa
Tuxoro oxeana noxkasslBaer TECHYIO acCoOUHauuio Mxejae3o-MapraHiieBbix
OKHCHBIX (pa3 ¢ MPOAYKTAMH MOABOJHBEIX BYJAKAHHUECKHX H3BEPIKEHMH.
[TomoGHas accounaius MOxKeT ObiThb 0OBLACHEHA TCHETHUECKOH CBS3BIO
MEK1y H3MHAHHSAMH JaB Ha JAHe rayboKOro MOpsl W KOHKPEIHSAMH.
HaG6aonenus Haj pacrnpele/ieHHeM KOHKDELH 1 pe3yabTaThl H3yYeHHs
HX XHMH3Ma MNpPOTHBOpEYAT IHUMOTE3¢ MENJEHHOTO POocTa POACTBEHHDLIX
3/1eMEeHTOB H3 OOBLIMHOH MOPCKOM BOALI. ABTOPbBI CYUMTAIOT, YTO HAHOOJb-
[iast 4acCtTh MapraHieBbiX KOHKPEHHﬁ, jajferarmHux Ha [JHe Tuxoro
okeana, chopMupoBanach BCJIeACTBHE TOABOAHOTO ByJkaHn3aMa. Mureu-
CHBHOE B3aHMOJECICTBHE MEXKIY TOPSYHMH JaBaMH M MOPCKOH BOJOi
MMPOUCXOAHUJIO TPH MHOTHX HNOABOJHBIX H3BEPKCHHAX. B pesyJabTare
H3 JiaB BbllUIeJa4YHBaldHCh GoJibllIHe KOJIHYeCcTBa ZAenesa, mMapraHua
A JpYrux 3JjeMeHTOB. MapraHeU. JAaCTHYHO OTIJASJICA OT XKeJe3sa,
[pHYeM IMOAABJSIOLLAsT MacCa 3TOro 3JjIeMEHTa oca:K/ajach Ha JIHe OKe-
aHa GJM3 IIeHTPOB MOJABOJAHBLIX H3BeprKeHHH, o0pasysi KOHKpeIuH.
B cTathbe KpaTKO paccMaTpHBAIOTCS FeOXHMHYECKHE acmeKThl Mpeiio-
JKEHHOH aBTOpaMH THIMOTE3H.

BBENEHHE

B pa3adunbiX ydyacTKax OKeaHCKOro AHa BCTpeYeHbl 3HAUMTeNbHbie
CKOTUICHHST JKEeJe3HCThIX H MapraHIleBhlX OKHCHBIX MHHepanoB, ofpa-
3VIOIMHX CTAKEHHS, KOPKH JIHOO MeJIKHe 4acTHIBI, paccesHHLle B 0caj-
ke. Co BpeMeHH OTKpHLITHH 3THX cKomJjeHHii Meppeem u Penapuom
(sxkcneauuns «Heanenxep») H3Y4eHHe HX NPOBOAUNOCL ¢ Heocaabe-
BAIOLMM WHTEpecoM, mpHuyeM BO MHOTMX HCCAeJ0BAHHAX OTMEYalHCh
BeChbMa crelH(HUHbIe XHMHUECKHe H MHHepalorHuyeckue OocoGeHHOCTH
KoHKpeunii. COOTBETCTBYIOIUIHE CChUIKH MOXKHO Haiit B pabortax Mepo
(Mero, 1962) u Appenuyca (Arrhenius, 1963). CyuwectByeT Hemaso

lEnrico Bonatti, Rammohanroy Nayudu, The Ori-
gin of Manganese Nodules on the Ocean Floor, «American Journal of Science»,
263, January 1965, p. 17—39.
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YMO3DHTENbHBIX NPeJCTaBAeHHH OTHOCHTENLHO TIPOHCXOMKIAEHHS H MeXa-
HH3Ma (QOpMUPOBAHHS 3THX KoHKpeuwui. IlogpoGubie o630pbl pasauny-
HBIX TEOpWIi, KacaloUMXCA 3THX BOMPOCOB, MPHBOAATCA B paborax
[Netrepcona (Petterson, 1945), loanGepra u Appeunyca (Goldberg,
Arrhenius, 1958).

MokHO HaMeTHTh JBe OCHOBHEIE TOUKH 3peHHsi Ha BONPOC O Npo-
HCXOX/JEHHH Mapranila, BHICOKHE KOHIEHTpalHH KOToporo HaG.ioja-
I0TCS B KOHKDEUMSX M B acCOUMMPYIOUMX € HHMH ocaikax. [lpex-
CTAaBUTENIH NepBOH CUMTAIOT, YTO IOABOAHBIH BYJIKAHH3M SIBJISETCS
OCHOBHBIM MCTOYHHKOM MapraHia B OKeaHe, JAPYTHe MOJAraioT, uTo
NOJABJSAIONME KOJHUECTBA 3TOI0 3JIeMEHTa NOCTYNaloT M3 MOPCKON
BOJIbl, HHBIMU CJIOBAMH, OHY CBA3BIBAIOT NOCTYIJIEHHE MAPIaHLa B OKeaH
€O CHOCOM ¢ KOHTHHeHTOB. Meppeii Obl1 NepBEIM HCCJeLOBATENEM,
CYHTABIIKM, 4TO MapraHell M ’KeJe30 OKeaHCKOro JHa o0s3aHbl CBOMM
NPOHCXOMKAEHHEM JIOKalbHBIM TPOSIBACHUAM Bynkanusma (Murray,
Renard, 1891). Ero npejcraBnennsi oCHOBBIBANHCL HA TOM, UTO Map-
raHieBble KOHKPEIMH HEPeJKO TECHO aCCONMHPYIOT ¢ BYJKaHHYECKHM
matepuanom. [lozanee, Korjga Meppeil ycTaHOBHJ, UTO OTHOLIEHHE
Mn/Fe B KOHKpenmusix MHOTO Bblllle, YeM B BYJKaHHTax, OH NpHIIeN
K 34KJI4eHHIO, YTO AJAA Mapraiua B 3HauHTeabHO OoJiblieit Mepe
XapakTepHa MHTPalusa BBEPX M3 I1yOOKO 3aXOPOHeHHBIX CJIOEB M pas-
JlaralolliXcs J1aB, HEKeNH 0CaKAeHHe 3TOTO 3/IeMeHTa B OKHCIHTEeNbHbIX
YCIIOBHAX, CYLIECTBYIOIMIMX B NPHIOBEPXHOCTHBIX cjosix O3 nmoBepx-
HOCTH pasjieia 0cajlok — Bojla H OOYCJOBJINBAIOLINX pe3Koe BO3pacTa-
nue BennuuHbl Mn/Fe. [losanee sty Touky 3peHus pasjensil Takwxke
Wpsun (Murray, Irvine, 1895), a B8 1924 r. B NMomfepxKKy BYJKaHO-
reHHOro NMpOHCXOXKAeHHA MapraHia sbickasancs Takmxe Knapk (Clarke,
1924). Ornocurensho nepasuo Ilerrepcon (Petterson, 1945, 1959)
BHOBb YKasal, 4To Maprauer ocBoGOXKJaercss B pe3yabTare NOABOJ-
HOTO pasjloxenusl NTHPOKJACTHUYECKOTO MarepHana H MPOAYKTOB J1aBo-
BBIX M3BepeHUH Ha JHe oKeaHa.

Meppeit u Penapa (Murray, Renard, 1891) Obuiu nepBniMH aBTO-
pamH, paccMaTPHBAIOUIMMH KOHTHHEHTaJbHbIE MNOPOAbl Kak TIJ1aBHBIH
HCTOYHHK MapraHiia, ocBoGOxJaiolierocss B pesyJ/braTe BhIBeTPHBAHHS
H mepeHocuMoro B okeaH. CTOPOHHHKH 3THX B3MVISJ0B 00CYy:KAaIH
B CBOMX pafoTax pasjiH4YHbe MEXaHH3Mbl IPOLECCOB H3BJICUEeHHs Map-
raHua M ’Kkeje3a M3 MOPCKOH BOJABI NPH NOMOLIM KaK OPraHHYyecKHXx,
TaK M Heopranudeckux arentoB. Tak, cormacHo Koppency (Correns,
1941), BoaMoxkHa OHOJOTHUECKAsi IKCTPAKIMA Maprasia M3 MOPCKOi
BoJibl hpopamunudepamu. Tlocae rubenn 3THX OpraHW3MOB Ha JAHE MOpS
NPOUCXOAHT HAKOM/JIEHHE HX H3BeCTKOBBIX PaKOBHH, KOTophie JuGO
YacTHYHO, n60 mnonHocTbio pactBopstoresi. Onnako Ilerrepcon (Pet-
terson, 1945) y6enutenbHO mokasas, uTO NPH MOMOILM 3TOTO Mpolecca
MOMKHO JIHHIb 0T4acTH 0OBbACHHTD Te BHICOKHE KOHUEHTPAUHH MapraHia,
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KoTopble HabMIofaloTcsl B KOHKPEUHsiX H B HEKOTOpbiX ocaakax. [py-
rue astopbl, Hanpumep lopd (Dorfi, 1935) u I'psxsm (Graham, 1959),
CYHTAIH, YTO IJIABHBIM 3KCTPAKIMOHHBIM MpoleccoM saBiasercs OakTe-
pHalibHOE OKHc/eHHe MapraHua. ['psxsm oOHapy:KuJ  HalHuyHe opra-
HHUECKOrO BellecTBa B MarepHajle HEKOTOPBIX KOHKpeLHil, OHAKO
npoBefennblii [Iumxkencom (Degens, auunoe cooblleHHe) aHanu3 3THX
BEIECTB [10Ka3a] OTCYTCTBHE MENTHJAOBBIX CBfi3el MeKAy aMHHOKHCJIO-
Tami, ¢aKkT, KOTOPbHIH CBHJAETEJBCTBYET O TOM, YTO 3TH COEJHHEHHS
cKopee ObuiH aAcopOHMpoBaHbl OKHCHBIMH MHHEpaJaMH H3 MOPCKOH
BOJbI, HEMeJH CHHTe3WPOBaHbl OAKTePHUSIMH B KOHKpeLHsX.

Cpean npejcTaB/eHHil O BeAyllleM 3HAYEHHH HEOPraHHYEeCKHX peak-
LMl PH 3KCTParHpoBaHHH MapraHlia M3 MOPCKOIl BoJbl 0coObIH HHTepec
npeicraBasier Touka 3penus Kioenena (Kuenen, 1950). Ou cumraer,
yTo B 0OCTAHOBKE IVyOOKOrO MOpf MPOHCXOAMT XHMHUECKOE OCa:KIeHHe
MapraHia ¥ ero 3HauHTeJqbHOe KOHUEHTPHPOBaHHe B ocajJkax, Xapak-
‘TePH3YIOUHXCH HH3KHMH CKOPOCTAMH CEIHMMEHTAllHH, H MpPEexJe BCero
B KpacHbix ranHax. OcHOBHOe BO3paKeHHe MPOTHB 3TOH TIHMOTE3bl
COCTOHT B TOM, 4TO NMOCKOJBKY MapraHel, HeJOCHIaeT MOPCKYIO BOAY,
TO 5l MOJAHONO OKHCJIEHHS M OCaX{/leHUsl 3TOTO 3JIeMEeHTa Ha JIHe MOps
HeoOXO[UM crelHanbHblii Mexanuam peakuui. [omabepr (Goldberg,
1954) B cBoeii pabGoTe mpeojosieBaeT 3Ty TPYAHOCTb, MOCTYJAHPY$ ¢op-
‘MHpOBaHHe MapraHIeBbIX KOHKDeUHH B pe3dy/bTaTe 3jeKTpodopeTHue-
CKOrO OCa)KJIeHHsl KOJJIOHJHBIX YacTHIL Jkese3a H MapraHua (obnaparo-
IMX [POTHBOMOJIOKHBIMH 3JIEKTPHYECKHMH 3apsilaMH) Ha Jio0oil
TBEpAOi MOBEPXHOCTH, NpOsBJIsAoLel ce0sl Kak NPHPOAHBIH 3J€KTPOAL.
HcroyHnKamu 3HEpTHH, HeoOXOAMMON AJaA TPOXOKIAEHHS 3THX peak-
IIHI, MOTYT OBITh JABHKEHHA IVIyOMHHLIX BOJA, B YaCTHOCTH MPHJ/IHBbI
u teueHusi. Kpome toro, [onabepr cuuTaer, 4T0 KOHLEHTPHPOBaHHE
B MapraHLeBLIX KOHKPEILHSIX OTHOCHTEIbHO GoJiee pellKHX 3JIeMEHTOB,
nanpumep Ni, Cu, Co, Pb, Zn, u HeKOTOPHIX peJlKHX 3eMeJb OCYILEeCT-
BJSIETCSI MYTEM «IOTVIOMIEHHA» HX KOJJIOHAAMH MapraHua M xkenesa
#3 Mopckoil BoAbl. Heckonbko Jser cnycrs [oanGepr u Appenuyc
(Goldberg, Arrhenius, 1958) nepecMoTpenu 3Ty THIOTe3y B CBS3H
C YCTAHOBJIEHHEM psijia HOBhIX (pakToB. Tak, B yacTHOCTH, ObLIO BhisiC-
HEHO, YTO IOJABJA0ILAsA YAacTh MapraHua B OKeaHCKOH BoJe HaXOAHTCS
He B (JOpMe uacTHIl, a B pacTBOPe; HHTEHCHBHOCTDb 7K€ TeYEeHHH, KOTOpbie
006pa3yioTcsi BeaelcTBHE NPUAHBHBIX 3(p(eKTOB, CAHIIKOM Mana, 4ToObl
HMH MOXHO ObIIO OOBSCHHTH MEXaHM3M HAKOIIEHHsI paccMaTpHBae-
MBIX 3JeMeHToB. [lpeaoxkeHHass 3THMH aBTOPaMH HMHTEpIIpPETALHs
npouecca (opMHPOBAHHS KeIe30-MapraHleBbiX KOHKDelUHHd B HacTos-
llee BpeMsi Mosb3yercss Haubosee IIMPOKHM npu3HaHueM. CyIIHOCTb
npouecca 3aK/louaeTcsi B CJedyoleM.

BesecTBHE KATaJIHTHUECKOTO BO3JACHCTBHS MOBEPXHOCTH OKHCJIOB
Kenmeza Gau3  Ooratoil  KHCJOPOAOM 30HBL pasjiesa ocallok — BOJAA
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pacTBOpPEHHBIl B MOPCKOH BOJe ABYXBaJ€HTHBIH Mapranel MoxeT ObiTh
OKHCJIEH JIo yeThipexBajieHTHoro coctosiiusi. Ocaxaawolibecs B Bule
resisi THAPOOKUCIBL JKese3a 06/1alaloT B BhICIIEH CTeNeHH peakIHOHHO-
crnocoGHOH TNOBEPXHOCTBbIO, KOTopasi HeoOXoAMMa JJs IpOTeKaHusl
peakunii oxucnenus, O6Gpasyloupecs NpPH 3TOM OKHCJAB MapraHia
aCCOLMMPYIT C Karalu3aTopoM, B pe3yJbTaTe uero (GopMHPYIOTCS
BECbMa THMHUHBIE /151 KOHKPEIHH ABYXCIOHHBIE CTPYKTYPLI, KOTOpbIe
onucanbl B paGotax Bysepa u I'piorrepa (Buser, Griitter, 1956).

HABJIIOOEHHSI HAJL HEKOTOPBIMH KOHKPEIIMSMH JTHA
THXOro OKEAHA

Huxe npuBopsitcs pe3y/bTaThl MHKPOCKOMHYECKOTO H pPeHTreHo-
rpajguyeckoro HM3yueHus psja oOpasioB KeJe30-MapraHIeBBIX MHHe-
pasnioB, oTOOpaHHBIX M3 Pa3/HUHbBIX y4acTKOB THXOOKeaHcKoro 6acceiita.

Konkpeyusa «lopusoum» u3 ceseproi vacmu Tuxozo okeaHa

Arot obpasew (puc. 1), oueBHAHO, SBASETCS CaMOil 3aMeuaTesbHOMH
HAXoJKo#l cpean obOpasoBaHuil mogo6Horo pofa. Oun Obul NMOAHAT Ha
cTaHUMH ¢ koopiuHartamu 40°14° c. m., 155°05" 3. A., ¢ rayGuubl
5500 m. Bec KoHkpeuuu npumepro 62 xe, anuHa okosno 1 m. Ob6pasely
CIOKeH YepHOH TJIOTHOH Macoil OKHMCJIOB MapraHua M zKene3a, TecHO
oOBonakMBamOIIeH AApO H3 MATKOro CBeTJIoro Mmarepuana. Siapo obpa-
30BaHO IIPEHMYILECTBEHHO NPH3MATHUECKMMH KPHCTAaNIaMH (HIIHI-
cuta pasmepoM Ao 10—20 p, ¢ mpuUMechbio HE3HAYMTENbHBIX KOJHYECTB
JKEJITOBATHIX 3epeH, BO3MOXKHO, IMy0OKO NajaroHu3HPOBAHHOIO CTeK-
aa. Ilog MHKPOCKONOM BHJHO, YTO HEKOTOPhIE KpHCTaMIbl GHIHIICHT
pacTyT BHYTPH Na/JarOHHTOBREIX 3e€peH TakuM 00pasoM, 4TO MX MOXKHO
cuuTaTh 00pa30BABHIMMHCA M3 Manaronuta. B accouuanuu ¢as, npej-
CTABJIEHHBIX OKHC/IAMH Maprafia u Jkenesa, ¢ (UIJMICHTOBBIM Mare-
puanoM ualmiofaetcss psii MHTepecHbX ocoGennocted. Taxk, dummun-
CHTOBblE KPHCTAMAbl C1araloT He TOJBKO KpPYIHOE LeOJHTOBOe SApPO,
HO M paccesiHbl TaK:Ke B BHJE MeJKHX arperatoB B OKHCHBIX (a3ax
(puc. 2). Marepuas, BBINOJNHSIOMHKA HEKOTOPLIE MYCTOTHl B HAPYKHbIX
yacTAX KOHKpeNHH W ryGoKHe TpellHHbl, CYAA MO AAHHBIM MOPOLIKO-
BbIX PEHTreHOTpaMM, NpejcTaBleH KBaplieM, MOJeBbIM IIMaToM, MyCKO-
BUTOM M xJoputoM. Kak noxasano B emle He onyOaHKOBaHHOMH pabote
Appennyca n Bonartti, nojoGHble KOMMOHEHTBH SIBJSIIOTCS TEpPpPHIeH-
HBIMH MHHepajamMd, KOTOpble paclnpocTpaHeHbl B HAKaILIHBAIOUIHXCH
COBpPEMEHHBIX ocaikaX 3Tol yacth JHa Tuxoro okeana.

Mapeanyesgsle koukpeyuw ¢ nodsodnozo xpebma Mendocuro

Bo Bpems peifica skcmeauuuonuoro cyaxa «®sudgep» Ckpunncos-
CKOr0 OKeaHOTpauuecKoro WHCTHTYTa ¢ BepLIMHBI MOABOAHOTO xpebTa
MeH/I0CHHO, PacloJIoKeHHOro B ceBepHOi mnoJoBuie THXOro okeaHa,



Puc. 1. Tlonepeunbiii paspes komkpeuwun «[opusont» H3 cesephoii uactn Tuxoro okeaua. JKese3o-mapranuesbie
OKHCHEIE MHHEPaJbl TEMHOTO 1|BeTa aCCOUMHPYIOT CO CBETJIbIM MaTepHaNoM, MpPeJCTaBAEHHLIM [JaBHHIM 06pa3oM
(puaaHTICHTOM,



P uec. 2. Yuacrox kouxkpeunu «[opuzonrs. Buaunl Genvle poijenenus Gpuanun-
CHUTa, paccesiHHbIE CpeJH KeJ1e30-MaPraHueBbIX OKHCJIOB, c/JaraiollHX OTHOCH-
TEIbHO TOJCTYK HAPYKHYIO KOPKY KOHKDEMHH.

P i c. 3. Mukpodororpadus mwanda obroMka ruasokjJacTiTa H3 IOro-BOCTOY-

Hoil wactH Tuxoro okeana. BHAHL TeMHble cerperalHOHHbIE BbieJeHHs JKeJe3o-

MapraHueBblX OKHCJOB, HIHPOKO paccessHHble B CHJAEPOMe/JaH-NaJaroHHTOBOM
Macce.
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JparupoBaHHeM ObLIO MOJAHATO HECKOJNBKO MapraHueBLIX KOHKpelHii
U BanyHoB Gasanbra. OnucbiBaeMblit B 3toii paGote obGpasel Gbin B3AT
B TOYKe ¢ KoopAuHaTamu 40°23" c. ur., 127°59° 3. 1., ¢ ray6unsr 1260 4.
O6paser; noKpeIT TeMHO-GYpoii KOPKO#i OKHCJIOB MapraHua M xeJsesa,
Ha (oHe KoTOpOi BbifensitoTes o6aoMKH Gasanbra. B mpefenax camoit
KOPKH XOpOIIO Pas3/JHyUMbl 2KeJaToBaTo-Gyphie nsitHa. BHyTpeHHsas
yacTh KOHKpELHH MMeeT BHJl IaJlarOHHTOBOTO Ty(a, HJH «THAJOKIaCTH-
Ta» (puc. 4); Hapy»KHas KaiiMa 3TOH 4acTH cJ10XKeHa 00JIOMKaMH TOHKO-
3€PHUCTOrO IJIOTHOIO GasajnbTa PA3JHYHON BENHUHHBL U (OPMBI, KOTO-
pble 3aKJo4eHbl B JKeJTOBATO-CEPYIo OCHOBHYIO Maccy. [lo nanparne-
HHIO K LEHTPY KOHKpeUHMH SpPKO-KeJNThbll MMaJaroHUTOBBIH MaTtepuan
urpaeT poJib OCHOBHOH Macchl, B KOTOpPOi 3ak/ioueHbl 00JOMOUKH
yepHOro cTekJsia (cHlepoMesiaHa) MeJIKOIECYaHOH pa3MepHOCTH.

B mudge Buino, yto B 06M0MOUKax GasaqbTa U3 HapyKHOMH KaiiMbl
NPHCYTCTBYIOT arperatsl cBexkero Jatpaaopa B (opMe HTOJOK H TOH-
KHX JeHcT. [IupoKceHbl H ONUBHH 06pa3yIOT COBMECTHO ¢ 6a3ajbTOBBIM

P nc. 4. Tonepeunnlit paspe3 MapraHueBoil KOHKPEUHH, MOAHATON C BepUIHHLI

nojsoasoro xpe6ra Menjocuno (crauuns Fan 25 BD). BuyTpenussi uacts Kom-

KpelUHH CJokKeHa NalaroHHToBoH Tydo-Opekuneil: B LUeHTpe BHAHLI OTHOCUTENbHO

Gonee TeMHble OOGJOMKH CBexkero 6a3aJbTOBOro CTeKJIa (CHAepoMenaHa), 3aKJio-

YeHHble B KpacHOBATYIO NMajaroHHTOBYI0 OCHOBHYIO Maccy., Dauixke K nosepx-

HOCTH KOHKpeuuH 00JIOMKH 6a3a/ibTa JekaT B OCHOBHOH Macce, MpeiAcTaBieHHOI
KeJIThIM H3MEHeHHbIM NajaroHHTOM.
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CTEKJIOM MaTepHas, BHIMONHAIOIWMNA HHTePCTHIHH. Ecin nUpoKceHb
¥ OJIHBHH TOYTH HE M3MeHeHbl, CTeKJIo Ha3uca MepernoNHeHO CTSKEeH -
MH, CPOCTKAMH MIOJILUATBIX W ILIECTOBATHIX BbIJENEHUH, CI0MKEHHBIX
HENpPO3pauHbLIMH OKHCJIAMH; XapakKTepHO, YTO TaKue BBbIIEJIEeHHs OKHC-
JIOB KOHUEHTPUPYIOTCS BAOML KpaeB 3TuX obnoMmkoB. OcHoBhasi macca,
B KOTOpoi HaxofdTcs 3T 0OasanbToBele OOMOMKH, NpeicTaB/ieHa
YACTHYHO M3MEHEHHBIM NaJIarOHHTOM, C KOTODLIM acCOLHHPYIOT 06HIb-
HBIE KONHYECTBA YepHbIX »KeJae30-MapraHIeBhIX OKHCJIOB.

B umuingax, M3roToBNeHHHIX M3 IEHTPAIbHOH, KEITOBATOIO 1lBeTa,
yactH 3Toro obpasua (puc. 4), BHAHO, uTO OOJOMKH CHAEpOMeaaHa
sanuMalorT npumepro 30% nnowafn mwaMdba ¥ YTO OHH JIMILEHBI, Kak
NpaBHJIO, MHKPOJHTOBLIX BK/O4YeHHi. [lamaronnToBas ocHOBHAsi Macca
HMeeT TeMHBIHf OypoBaro-KeJThIH 1BeT, a Kpas, rae Habawopaiorcs
NoCTeNeHHble Nepexojbl B NajJlaroHHT, XapakTepusyiorcsi fojee TeMHOM
OKpackoii, o0yCJIOBAEHHOH KOHLEHTpalHeHd Keje3ucThX TII00yJIei.
B npemenax ke camoro nanaroHuta HabJOAaoTCsi CcerperanyoHHbie
BblIeJIeHHsi 4YepHOro M KpacHOBaTo-Oyporo uBeTa M KOJAbLA IOYTH

P uc. 5. Mukpodororpadpua wanda nanarosnta 3 BHyTpeHHeil yacTH oGpasua

Fan 25 BD. B nanaroHuToBoil OCHOBHOIl Macce 3aKJlo4eHbl CerperanHoHHble

BbUIEJIEHHST JKeJe30-MAPraHIeBblX OKHCJOB, HepelKko o6/afaioniX KOHIeHTPH-
YeCKHM H BOJOCOBHJIHbLIM CTPOEHHEM.
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KOHIIEHTPHYECKOro xapaxkTrepa, cja0KeHHble FreTHTOM H OKHCJ1aMHd MapraH-
ua (puc. 5). Kpome Toro, npucyTcTByeT Takike cj1ab0o ABYNpeOMJISAIO-
WU puaauncut. Januele pentreHorpadHuecKux HccaeJoBaHHil yKasbl-
BalOT HA MNPHCYTCTBHE CJAOHCTBIX CHAHKATOB H3 TpyNnbl CMEKTHTA
B COCTaBe NaJarOHHTOBOH OCHOBHOH MaccChl.

Konkpeyuu uz toxcrott wacmu Tuxozo okeawa

A. OnucoiBaemble B 3T0H pabote mepBble asa obpasua (DWHD 72)
NPUHAATEKAT K CePUH KOHKPEIHMi, NOJHSTHIX Ha CTAHLMH C KOOpAHHA-
tamu 25°31° 10. w., 85°14" 3. 4., ¢ ray6unn 920 M, B wKHOI yYacTH
Tuxoro oxkeaHa. [InamMeTp KOHKpeIMid OKOMO 15 cam, npHueM TOJLHHA
KOPKH, C/IOEHHOH OKHCJIaMH MapraHua M jkeje3a, COCTaBJsieT IpH-
MepHO noJcaHTHMeTpa. B paspe3e KOHKPEUHH BHAHA €e BHYTPeHHSA
uacTh, npejcraBneHHas OypoBaTO-2KeJATbIM NaNaroHUTOBEIM  Tydom
(puc. 6); KpoMe TOro, BO BHYTpeHHeH YacTH KOHKpELHH HalmaioAaTcs
TAKKe YepHble OKHC/BI, Pa3BHTLIE B BHJE NATHHCTBIX BBLIJGJEHHI H MPO-
KUAKOB. [10J MHKPOCKONOM T€MHOE BEIleCTBO 3THX BbLAETEHUI BLITJIS-
JUT TOYHO TAK ke, Kak M BellecTBO, cjaraiwllee OKHCHYIO Kopky. OHO
KOHIIEHTPHPYETCsl BJIOJb INIOCKOCTEH B IMajaroHUTOBOH Macce, co3jla-
Bas BIeYaTJIeHHe BHIIOJHeHHA »kua. CorylacHo JaHHBIM peHTreHorpa-
¢HYeCKHX HCCAENOBaHHI, B cocTaB 3T0ro obpasiia BXOAAT reTHT, CMeK-
THUT H, NMO-BHAMMOMY, HOHTPOHHUT. [Ipe/cTaBasiioT HHTEpEC IBa LIHPOKUX
pedaexca B 10 A u 7 A, ucuesalomue nocie o6pabotku oGpasua Boc-
cTaHoBuTeJeM (cyabdaToM rHapokcusaamuua). [lo Beceit BeposiTHOCTH,

3TH peduiekchl cootBetctByioT 10 A 1 7 A pasHocTsM MaHTaHHTOB, OIH-
caHHbIX B pabore Bysepa u I'prorrepa (Buser, Griitter, 1956) xak xapak-
TEPHBIE KOMIIOHEHTbl KOHKPEIlHi.

Bb. Bropoit obpasernt (DWHD 47) B3sT Ha cTaHUHH C KOOpAHHATa-
mH 41°51" 10. m1., 102°01" 3. 4., ¢ rny6unsl 4240 x. Ero auamerp oxoso
5 cum. Tonmmuua TemMHOH KOpKH HENOCTOAHHA. BHyTpeHHsas uacTb
KOHKPEIIMH CJIOKeHa JKeNThIM I'HalOKJacTHYeCKHM MaTepHaIoM, acco-
LHHPYIOMUM C YepHBLIMH OKHCJIAMM; IOCHAeAHHe HIEHTHYHBI OKHCHOMY
BEIECTBY HapyKHoil KopkH. KpoMme TOro, oTmeyaioTcsi 3HauHTe/bHbIE
KOJIMYECTBA IOJEBOLIMATOBBIX 3€PeH, CPeAM KOTOPHIX TNpeobiafaiot
LIIeJIOYHbIE PA3HOCTH, MO-BHANMOMY K-aHanbOHTOBOTO COCTaBa; B MeHb-
UIHX KOJHYECTBAX BCTPEYAlOTCST AHIE3HHDL.

Tuaaokaacmumet ¢ nobepesxcos OpezoHa

Bronb mnobepexbsi ueHtpanpHoro Operosa WIMPOKO PasBUTHI MPO-
AYKThl BEpPXHE30LEHOBOrO TNOABOJAHOrO BYJKaHH3Ma, MPeACTaBIEHHbIE
THIMHUHBIME ~ NOJAYLIEYHO-NANarOHHTOBLIMH -~ KoMitekcaMi.  Onncanue
3THX 00pasoBaHHil NPHUBOJUTCA B HacTosell paboTe JMIIb B UEAAX
CPABHEHHS MX C PACCMOTPEHHBIMH Bhllle IJ1YGOKOBOAHBIMH 06pa3iaMi.



P ync. 6. Ckon mapraHueBoll KOHKpeIHHM H3 I0Hoit dYactn Tuxoro okeana

(cranunss DWHD 72). Buyrtpenusisi yacth 00pa3sia CAOKeHa KeaAToBaTo-0ypbiM

THAJOKJ4CTHTOM € TIPOKHJIKAMH H CerperaiHOHHbIMH BblAEJeHHSAMH JKeJe30-
MAPraHIeBLIX OKHCIOB, GIH3KHX IO COCTaBY K BEULECTBY KOPKH.

P uc. 7. O6naxenne xentoBaro-Gyporo najaroHHTOBOro Tyda Ha nobepeibe

nentpanbioro Operona. CranbHo-cepbie Kele3o-MapraHueBble OKHCJAB KOHIleH-

TPHPYIOTCSL B JKHJAX H NATHHCTHIX BBIIEJEHHAX, KOTOPble HA CHHMKE BHJHBEI
B BHJE TEMHHIX M0JOC.
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[IpuMeyaresibHo, 4TO B TaJaroHMTOBOH OCHOBHOH Macce 3THX NOPOJ
MUKPOCKONHYECKH PeAKO yAaeTcsi AHArHOCTUPOBATh CTEK/JAOBATBIE YacTH-
Bl CHAepoMesaHa. B HEKOTOpPBIX OOHA;KEHHSAX OTYETIHBO BHIHLI
CTaJlbHO-CePLIe H YepHHE MJIACTHl, KApMaHbl, CJOKEHHLIE JKeJIe30-Map-
raHIEeBLIMH OKHCHBIMH MHHepanamu (puc. 7). B muudax nopoa xopouo
BH/IHBI XapakTepHble OCOGEHHOCTH NaJaroHHTOBOro Tyda, ydacTKaMmu
H3MEHEHHOTO B LEOJHTHl ((PUaaUNCHT M HarpoauTt). PeHTreHoctpyk-
TYPHbIH aHaJN3 MOKA3bIBAET TakiKe NMPHCYTCTBHE 3HAYMTENBHBIX KOJIH-
YECTB HOHTPOHHTA.

OBCYXIEHHE

1 pedsapumenbusie coobpascerus

$IBneHus, cBsA3aHHble C IOABOAHBIMHM 3KCTPY3HSIMH JaB, Bece ewle
JaNeKH OT HCUepNbIBAIOLIEro HX noHHMaHus. M TeM He MeHee B Haliem
pacnopsiKeHHH HMeIOTCSl Pe3yJbTaThl HCCAENOBaHMIl psaja 3(pysus-
HBEIX IIOPOJ Pa3/HYHBIX TEOJOTHYECKHX BO3PacTOB, IIPOHCXOXKAEHHE
KOTOPBIX CBSI3aHO C MOABOJAHLIMH H3BEPKEHHSIMH, a TaKiKe MaTepHaJhl
u3yueHus: 00pasuoB, HENOCPEIACTBEHHO TOJHSATBIX €O JIHA OKeaHa.
JlaHHble 3THX HCCAEI0BaHHH IO3BOJSIOT IPEACTABHTL OTYETIHBYIO Kap-
THHY TpolieccoB o6pa30BaHHsl 3TUX NOPOJ, 1O KpalHed Mepe C metpo-
Joruyeckoii ToukH speHusi. bBojee moppoGHoe ofcyxieHHe, a TaKike
JIUTEPaTypPHBIE CCHTKH MO 3THM BONpOcaM NpHBoAsATCA B paborte Heii-
any (Nayudu, 1962a).

MoxHo nosiarath, YTO NPH U3MHSHUHM OCHOBHBIX JIaB Ha JHE oKea-
Ha OOBIYHO TPOUCXOJAUT UHTEHCHBHOE B3aHMOJEHCTBHE HX C MOPCKOIi
BOJIo/. B HeKoTophix cayuadx npoiecchl OBICTPOro OCTHIBAHMS BhI3bIBA-
10T TPaHyJAALHIO JH60 TOHKOE pacnelieHHe JaBbl. YacTHYKH pacmiasa
Hanbosiee ray6oKo H HENOCPEJCTBEHHO PearupyioT ¢ MOPCKOH BOJOI,
B pe3yJbTare Yero OHH FHAPATHPYIOTCH H M3 HUX 00pa3yercs MaTepHaid,
HasblBaeMblii najaronuToM. [locmennuii, B CYIIHOCTH, NpeACTaBJASET
co00oil CTeKJIO ¢ BecbMa BBICOKHM cojiep:kanueM Boabl (10 20%). JInuib
KPHCTA/IJIMYECKHE KOMIOHEHTHl OTHOCHTEJbHO CBeXKHX NalarOHHTOB
npejcTaBleHbl B GOJILLIMHCTBE CYYyaeB siipaMH HOHTPOHHTA H HMHOTrAa
rétuta. Takoii nmanaroHHTOBHIN MarepHasl HEPEAKO HIrpaeT PoJb H30-
JIMpYIOLIEH OCHOBHOH Macchl, B KOTOPOH 3aKjioueHbl OOJOMKH JiaBbi;
nocJe/lHHe  JIMIIeHbI BO3MOXKHOCTH HENOCPEACTBEHHO pearHpoBaTth
¢ MOPCKOH BOJIOi, H NpPH OCTHIBAHHH M3 HHX (POpMHPYETCS HOpPMaJbHOE
6asanbTOBOE CTEKJIO (CHAEpPOMEJIaH) MJIH B KOHEUHOM cyeTe KpHCTas-
nuyeckuil 6asanbT. Takum npejcraBisieTcsl IPOUCXOKAEHHE TAaK Hasbl-
BaeMBbIX 11aJarOHUTOBEIX Ty(oB, 1u60, NOJAL3YACh TepMHHOJOrHeH PHTT-
mana (Rittmann, 1962), ruanokaacTuToB.
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B Tex cayuasix, Korja sKcTpyAHMpyloTcsi OoJiblive KOJNHYecTBa
JIaBhl, 3alIHTHO-M30JHPYIOIAsl THATOKIACTHTOBAs 000/0YKa OOBIYHO
npegoxpauser Gojee ryOOKO PacloOJOKEHHLIE MKHJIKHE MacChl JiaBbl
OT OLICTPOro OCTHIBAHMSA, YTO NPHBOAMT K HX YACTHUHOH KPHCTal/IH3a-
nuu. TeMm He MeHee fomyckaeTcs, 4To Ha GOJbILIMX r1yOHHAX OKEaHCKO-
TO IHa, I/Ie MOJ 3HAUHTebHBIMH JaBIeHHIMH HAXOAATCS KOJOCCaNbHLIE
KOJIMYEeCTBa BOJIbl, MOAABJSAIONLAS YaCTh MHOTHX OCHOBHBIX J1aB (B 3aBHCH-
MOCTH OT HMX o0beMa) pearHpyer ¢ MOPCKOH BOJOH M, OXJa)Aasch,
npeobpasyercsi B NalaroHHTOBBIA MaTepHall.

XapaxkTtepHasi JJisi TaNarOHATOBRIX CTEKOJ BHICOKasA THJparaius
ABAAETCA NMPHYMHOH HX OTHOCHTENBHO OBICTPOro pasnoXeHHs B MOD-
ckoit Boje. B pesyabrare Takux npeoGpasoBanuii 06pa3yioTcs He TOJb-
KO MHHEpaJibl MOHTMOPHJIIOHHTOBOH TPYNMbLI H réTuT; npeobiajaiomei
KpHCTaLIHUecKol (a3oil B HAKOMMEHHAX NOA0OHOTO THNA SABSAIOTCSH
neosuThl (00buHO GuuauncuTsl). B paborax Heiapgy (Nayudu, 1962s,
1964) Tak:ke mMOKa3aHO, YTO LEOJHTbl PA3BHUBAIOTCS MO HEYCTOHYHBO-
My nanaroHuty. [Ipu 3TOM Ba)<HO OTMETHTb, Y4TO rPOMajiHBIE ILIONLA/H
ana Tuxoro oxkeana (HanpuMmep, paiioH PasBHTHS LEOJHTOBHIX OCAIKOB
B 10;KHOH 4acTH OKeaHa) CJO0XeHbl PEeMMYIIeCTBEHHO 3THMH KOMNOHEH-
tami. HemaBuumu pabGotamu bBownartu (Bonatti, 1963) nmokasamo, urto
(PMNITHTICHT THXOOKEAHCKHX TejardyecKHX OCaJKOB HEM3MEHHO coIpo-
BOMKAAETCH THaJOKIAaCTHYECKHM MaTepHaloM W HOHTPOHHTOM H UTO
H3HAYAJLHO® pa3BHTHE LEOJHTOBBIX KPUCTANIOB NPOHCXOMMT B naja-
TOHHTOBBIX 3epHax. M noka HeM3BecTHO HHKAKMX elle APYrHX JaHHBIX,
KOTOpbI® CBHIETeJIbCTBOBAIM Obl O TOM, YTO BBICOKHE KOHIEHTpaluH
GHAAMNCHTA cpefli HeKOTOPHIX NejarHYecKHX ocajkoB THXOro okeana
oOpa3oBasnck HHbIM nyTeM. Takum o6pasoM, B 1IEJOM Mbl MOXKEM
CYMTaTh, YTO HAJIMYHE OTPOMHBIX KOJIMYECTB 3TOro MHHepaja Ha oKeaH-
CKOM JIHE He[oCpelCTBeHHO CBA3aHO C MOJABOJAHLIMH BYJKaHHUECKHMH
H3BEPIKEHUIMH.,

OGcynuM H3JI03KEHHble Bhille HaOMIONeHHsI, a TaKiKe Pe3yJibTaThbl
HCC/IeIOBAHKE JAPYTHX aBTODOB, DNBITABUIMXCS NPOBEPHTL THIIOTE3Y
o6pa3oBaHisi MapraHueBblX KOHKpelwWH, npeanoxennywo Ionnbeprom
u Appennycom. M3BecTHO, 4T0, COIJIaCHO 3TOil rumnoTese, JOKaJbHO-
ByJIKaHHUECKOE TPOHUCXOXKEHHe MapraHleBLIX KOHKpPeIMH OTPHILAeTCs.

Habawdenus

A. Cornacno runorese ['onpbepra — Appennyca, H3BJ€YEHHE Map-
TaHila 4 POJCTBEHHBIX META/JIOB U3 MOPCKOH BOJIbI MOKET NPOHCXOANTh
TEMH TOBEPXHOCTAMH 00pasia, KoTophle HaXoAATCs B HENOCPelCTBEH-
HOM KOHT@KTe €O CBOGOJHO NMPKY/JAHPYIOMEe# npuAOHHOH BOAOH. Jlasi
KOHKpeLlMH, JeyKallell Ha JHe OKeaHa, TAKOH MOJHBIH KOHTaKT ¢ MOp-
CKOH BOJIOH OCYIIECTBUM JIMIIL JJIs1 €e BePXHell nosepXHocTH. B To ke
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BpeMs MHOIMe KOHKpeuuH, obnajawomiue Oojee HIH MeHee cepuue-
CKO#t (POPMOIi, OKAa3blBAKOTCA MOYTH IOJHOCTHIO MOKPHITHIMH TOJCTOMH
KODKOil OKHCJIOB 2Kene3a-maprasia. Jlas toro yroObl mpeojoseTh 3Ty
TpyAHoCTh, Mepo (Mero, 1962) nonaran, uro Takue KOHKpELUHH O0GBIKHO-
BEHHO [epeBopauynBaioTCs JOHHBIMH HioeflaMH. [lockonbKy Kamaas
4acTh NMOBEPXHOCTH KOHKPEUMil Noj AeficTBHEM 3THX OpPraHH3MOB MOXKET
MepPUOAHYECKH BCKPBHIBATHCS AJAS KOHTAaKTa C MOPCKOH BOJOH, 3THM
nyTeM MOXHO OOBACHHTE MX CHMMETPHUHBIH pocT. OnHako nojoGHoe
OOBSACHEHHE HEJNb3sl NPH3HATH COCTOSATEJILHEIM s OGOJIBLIOTO YHCJA
KOHKpeLuii, KOTOpLIe CJIMIIKOM BeJHKH H TSAMKENb, 4TOOBl JIOHHEIE
opraHu3Mbl MoraH Obl HX mepeBopauMBaTh. B KauecTBe mpumepa Mox-
HO YHOMSHYTH KOHKPeLuo «['opu3oHT» (cM. puc. 1) uau obpasel co ctaH-
uur DWHD 72, nokasaunetit Ha puc. 6. llocnegHss KoHKpenusi HMeer
nouty cepuyeckyio popmy, auamerp ee oxouso 20 cm. Koukpeius nos-
HOCTBIO NOKPbLITA OKHCHOH KopKoi Toanguoi npumepuo 0,5 cm. Que-
BHJIHO, YTO 3TH 0Opasiibl He SIBJAAIOTCH YeM-TO HeoObMHbIM. OHU MOrJH
chopmMHpOBaThECST B pe3yiabTaTe MeJJIEHHOTO OCaXKJIeHHsi MapraHua us
MOpPCKOH BOJBLI JIHIIL B TOM CJydae, €cad 3TH 00pasoBaHHs KaKHM-TO
o0pa3oM mIaBanid Haj JAHOM OKeaHa.
. b.. HabnopenusiMu yCTaHOBAEHO, YTO KOHUEHTPAIHH KOHKpEHi
Ha JiHe CYIIECTBEHHO MEHSIOTCH OT OJJHOTO yuacTKa K Apyromy. Harnspn-
HBEIM MPUMEPOM 3TOMY MOTYT CJYMKHTb ABe dororpaduu ana AtaaHThue-
CKOro okeaHa, cHsiTele B. Xu3eHoM B mpefiesiax BhIPOBHEHHOTO Y4acTKa
B HECKOJNBKHX JiecsiTKax MeTpoB ofaHa or Apyroit (Arrhenius, 1963).
Ha opnofi Mz stux dgororpaduil BUAHO OCPOMHOE HYHCJIO KOHKpELHWi,
TOorja Kak Ha Jpyroii KoHkpenuii noutu HeT. [lofoGueie naGmiofeHns
Hepeaku. Ho jaxe npuHuMasi BO BHHMaHue TO BJIHsIHHE, KOTOpoe
MOTJIH OKa3bLiBaTh [VYOMHHBIE MOPCKHE TeueHHs, Bce Ke Kamercs
HEeBepOSITHbIM, UYTO B pe3yJjbTare MeLIeHHOr0 OcaxIeHHs Maprasia
M3 TAKOrO TOYTH OJHOPOJHOrO pacTBOpa, KAKHM SfBJSETCH MOpCKasi
BOJa, MPOHCXOANJO Obl (POpMHpOBAHHE JIOKATBHO PE3KO pasaHyaiomux-
csl KOHIeHTpanuii KoHkpeuuii. K ToMy e mopo6uble pasinuus Habmio-
JAOTC M B PABHHHHBIX 4YacTsAX [VYDOKOr0 OKeaHCKOro JHa.
[IpuBefennple HaOMOACHNS WIOCTPHPYIOT T€ TPYAHOCTH, KOTOpLIE
Henb3s TpeojoneTs, MpHAepxKuBasch runoresnl [ompGepra — Appe-
HHyca, NpH 0OBSICHEHHH HEKOTOPHIX OYeHL o0IIMX OCODeHHOCTelH Keje-
30-MapraHIeBLX MHHepPaloB OKeaHa.

Accoyuayus KOHKpeyull ¢ BYAKaQHUMAaMU

Kak yxke ynoMHHAJOCh BHILIE, MapraHUEBEE KOHKpEUHH OOBIUHO
BCTpEYaloTCAd B TeCHOH acconuanui € BYJIKAHHYECKHM MATEpPHAJJIOM
(Murray, Renard, 1891; Petterson, 1945; Mero, 1962 u ap.). B pabo-
tax ['onnbepra u Appenuyca (Goldberg, Arrhenius, 1958) u Appeuny-
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ca (Arrhenius, 1963) noxasano, 4To nojo6HbIe (PaKThl CBHAECTEILCTBYIOT
He Gosee Kak O HH3KHX CKOPOCTAX OTJIOxeHHA o6lIoMOYHOro Matepua-
na B 3THX o6jiacTaAX, B pe3ysabTaTe Yero NPOHCXOAHT KOHIEHTPHPOBa-
HHE ayTHI€HHBIX MHHEPAJIOB H OCTAaTOYHLIX BYJKaHHYECKHX NPOAYKTOB;
B NMPOTHBHOM cJyuae BYJKaHHUECKHE YaCTHILI OKa3anuch Obl paccesH-
HBIMH B KOJIHUECTBEHHO HAMHOTIO IPeob/1a/laiolieM KJIacTHUECKOM ocafl-
xe. TakuMm o6pazoM, 3TH aBTOPBI CYHTAIOT, YTO IUMPOKO PACHPOCTPaHEH-
Hasl accolMaLHsl 2KeJe30-MapraHieBhiX OKHCJIOB € BYJIKaHHYECKHMH
o0pasoBaHusMH HE I03BOJSET JONYCTHTh OOIHOCThH MPOHUCXOMKIEHH S
3THX JBYX KOMMOHEHTOB. OTHOCHTeNILHO TAaKOH TOUKH 3PEHHSI MOIKHO
cllesaTh psji 3aMeuaHHii.

A. Henp3si, oueBHAHO, TIPHHATH B LEJOM JONYIEHHE, YTO MapraH-
IeBBIC OKHCIBI KOHICHTPHPYIOTCA B OCafiKax, AJS KOTOPBIX XapakrepHa
BeCcbMa HHM3Kas CKOpOCTh ceuMeHTalnH. Bo MHOTHX cayyasx KOHKpe-
KM ObTH HalleHBl HA Y4acTKaX C OTHOCHTEJBLHO BLICOKMMH CKOPOCTSi-
MH aKKyMyasuuu, Hanpumep B Kanudopuuiickom sanuse.

Xarunncon B cBoeii pabGore (Hutchinson, 1947) nponemoncTpupo-
BaJl OTCYTCTBHE KOPpEJISIiMH MEKAY MepHOAaMH HHM3KHX CKOpoCTeil
celUMEHTAllMH M BBICOKUMHM COJepKaHMsIMH Maprania B KOJOHKax
PYHTOB M3 ATJIAHTHUECKOrO OKeaHa. XMMMYECKHEe aHalusbl 06pasios,
otobpanumx IlBenckoll ryGOKOBOAHON 3KCMeAHIHEl, TNOKAa3bIBAIOT,
YTO BEPTHKaJbHOE paclpeje/ieHHe MapraHlla B HEKOTOPHX KOJOHKaX
ocagkoB M3 ATianTHuecKoro M THXOro oKeaHoB XapaKTepH3yeTcs
BecbMa OTUETIHBBIMH MakcMMyMamMH M MuHuMymamu (Landergben,
1954; Berrit, Rotshi, 1956). [lonoGubie ¢puyKTyanuu cTolb pPe3Ku, uTo
HX HeNMb3sl OOBACHHTH TOJLKO W3MEHEHHSAMH CKOPOCTEH CelMMEHTALH
B TeueHHe MEIJIEHHOTO HeNpephBHOTO XHMHUYECKOTO OCaXACHHS -Map-

rafia; 310 o6cTOATENBCTBO NOAYEPKHBANOCh TaKike W B paﬁme [ler-
tepcona (Petterson, 1959).

B. Ocoforo BHUMAaHHsS 3aC/ayKHBAIOT neTporpaqmqecxue accouua-
IIMH pas3iHuHbIX (a3 B npefenaX MapraHueBbIX KoHkpeuuil. Hanpuwmep,
OCaJIKH TOTO yuyacTKa JiHAa OKeaHa, rje Oblla IOJHATA KOHKpemust
«"OpH30HTY, NpeJCTaBICHbl MTPEHMYIIECTBEHHO TePPHIeHHbIMH YacTHIA-
MH KBaplia, MoJeBHIX IINATOB, MYCKOBHTA, XJAOPHTA M APYTHX MHHEpa-
J0B. HexkoTtopsle H3 3THX 3epeH, KaK YNOMHHAIOCh Bhille (cM. cTp. 331),
ObuH OOHapy2KeHbl B TPEUIMHKAX paccMaTpHBaeMoii Konkpeuus. Hamu-
ype B 3TOH CeAHMEeHTALHOHHOI 00CTAHOBKE UHCTOTO 1€0JINTa, B YACTHO-
cTH (UAAUICHTA, OOHAPYIKEHHOTO BO BHYTPEHHeH uacTH KOHKPeIWH,
He MOKEeT OBITh OOBSCHEHO HU3KOH CKOpPOCThIO cefiumentanuu. Hanpo-
THB, JAOMYCKaeTcsl BO3MOMKHOCTbL CYLIECTBOBAHHSI KaKOro-To SBJEHHS,
KOoTOpoe 00BIMHO Hapylano ciaboe HaKoMJIeHHe OCaJKoB B 3TOH HacTH
OKeaHCKOro AHa. PHAMHICHT M MalaroHWT KOHKpelHH «I'OpH30HT»
SIBJSIOTCS. THIWYHBIMM KOHEUHBIMH NPOAYKTaMH M3MEHEeHHs JiaBbl,
3KCTPYAMPOBAHHON MOJA Bojoil. OnucaHnble Bbille CTPYKTYPHBIE OCOOeH-
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HOCTH, B YACTHOCTH PaccesiHHOCTb (MJAUNCHTOBOrO Marepuana B ¢ase
OKHCJIOB JKejle3a ¥ Maprauiia, npoTHBOpeyarT IpejicTaB/leHnsIM O BecbMa
MeJIEHHOM OCaXIeHHH MapraHia 3 MOpPCKOH BOAbI, KOTOpPBIE [OCTYJ/IH-
pytorcs runotesoit 'onnbepra — Appenuyca. Habniofaemasi accouua-
1Hsl YKasbiBaeT Ha OMM3KWHA POJCTBEHHBIH TeHE3WC 3THX ABYX KOMIIO-
HEeHTOB KoHKperun «['opn3ont». CrenoBatesibHo, HX 0Opa3oBaHHe cBsi3a-
HO C TOJBOAHLIM H3BEpIKEHHEM,

B uuingax obpasua, noansaToro ¢ noisofHoro xpedra Menpocuno

(cM. puc. 4), B masaroHUTOBOH OCHOBHOH Macce XOpOLIO BHJHBI MHOTO-
YHCJEHHBIE CerperaHOHHbe BbIIEJNEHH s eqe30-MapraiieBblX OKHCIIOB,
OJIH3KHX [0 COCTABY K OKHCJIAM HapyXHOH KOPKM KOHKPEIHU
(cM. puc. 5). B KOHKpeuusiXx H3 I0KHOH yacTH Tuxoro okeaHa (craH-
nusg DWHD 72) xesne3zo-mMaprasueBble OKHCAB! BCTPEYAIOTCS HE TOJbKO
B TOJICTOH HapYKHOH KOpKe, HO Takxe M BO BHYTPEHHeH uyacTH siapa
B BH/JE NPOXKWIOK, MATHHCTEIX BLIIEJIEHHII M arperaTtoB, pacCesiHHbIX
B MalarOHHTOBOM Marepuane (cM. puc. 6). Tpuacosble MapraHie-
Bble KOHKpelMH, HafileHHble B KPacHHIX IVIHHAX ¢ (ayHHCTHUECKHMH
ocTaTKamH Ha octpose Tumop Manaiickoro apxunesnara, Takie accolHH-
pYIOT ¢ ByJKaHuueckuM marepuajnom (Molengraff, 1920). A cpasuu-
renbHo HepaBHo Appenuyc (Arrhenius, 1963) nokasan, ¥to B THMOp-
CKMX KOHKpeIMsiX HOHTPOHHT TeCHO NpopacTaeT (a3y MapraHueBbIX
okucoB. HH B OfHOM H3 paccMOTPEHHBIX Bhille 00pPa3loB OKHCHAas
KOpKa, Mo-BHAMMOMY, He OTJarajach Ha panee CyLIeCTBYWOLIHE siapa,
peACTaBIeHHbIe H3MEHeHHLIMH BYJKaHHYECKHMH TopojaMHu. B nutepa-
Type HMeeTcsi HeMaso NoJOoOHbIX NPHMEPOB, HayuHas C onucaHuii Mep-
pes u Penapaa (Murray, Renard, 1891).
il CerperanMonHbie BBIIENEHHS JKEJ€30-MaPraHUeBbX OKHCIOB Hepel-
KO BCTpeYaioTCsi TaKxke BHYTPH THaJOKJIacTHYeCKHX o00pa3oBaHuil.
Bolle  y:ke OMHUCHIBANHCh 30LEHOBLIE rHaloKmacTHTHE W3 Operona
(cM. puc. 7); ApPYrHM TIDHMEPOM MOTYT CJAYMKHTh TIHaJOK/JIaCTOBHE
MOpoJibl, AacCOUMHpYIOME ¢ TMOJBOAHOH TIOpOii B  10r0-BOCTOUHOMH
yacti Tuxoro okeana (18°35" 1. wm., 126°25" 3. 1.), noxkasauuele Ha
puc. 3.

H3yuenue Goabuioro yucaa obpasnoB, oToOpaHHBIX co AHAa Tuxoro
OKeaHa, MO3BOJIsIeT YCTAHOBHTH CYILECTBOBAHHE HEMNPEPBLIBHOTO psija
[IPONOPIMOHANLHEIX KOJHUYECTB JABYX acCOUMHpYIOWHX (a3 (xese3o-
MapraHieBble OKHCILI H THaMOKIacTHThl). Takum obpa3soM, Mbl MOXKeM
POCJIEAUTD BECh STOT Psifl, HaukHas ¢ 06pPas3lOB, NPeACTaBIeHHbIX rHa-
JIOKJIACTHTAMH ¢ HHUTOXKHBIMH CErperanMOHHBIMH BbIIEJICHHAMH OKHCJI0B
JKenesa, Mapraiia, 7o o6pasuos, CJAOKEHHBIX NMPeHMYIIECTBEHHO Kele-
30-MapraHieBEIMH MHHEpaJaMH C BechbMa He3HAYHTeJLHBIMH KOJIHYe-
CTBAMH I'MaJIOKJIACTHYECKHX OCTATKOB.

B. PaccmoTtpeB 0coGeHHOCTH acCOLMAlMH MapraHieBbIX KOHKpeIHit
¢ H3MEHEeHHLIMH BYJIKaHHYECKHMH MarepHaslaMH, OCTaHOBHMCS KpPaTKo
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Ha reorpaduueckoM pacrnpocTpaHeHuH KOHKpeiuii B THXOM OKeawe,
HauyaB HeMaJoBaxKHOi uuTaToil M3 pabotel l'onabepra (Goldberg, 1961):
«Ha nHe rayboKoro Mopsi ayTHreHHble IeOJIUThI, B YACTHOCTH (DHJJIHIICH-
TOBEIH MaTepHas, BCTPEYalTCsi COBMECTHO C JKeJIe30-MapraHLeBhIMH
MHHepanaMH, o6pasys Hapsily ¢ HUMH KPYIHbE CKOIJIEHHS».

M3BecTHO, YTO MapraHueBble MHHEpadbl B T'PaHIHO3HBIX KOJHYe-
CTBax pacnpocTpaHeHbl HA OTPOMHON IVIOMIAAH 10XKHOK YacTH Tuxoro
okeaHa. JIpyrumMu IJIaBHBIMH KOMIIOHEHTaMH OCAJKOB OKEaHCKOro AHa
310l 06NacTH SIBASIOTCH (PUIMHMICHTOBBIE KPHCTAMILI (HEPEIKO CBBILE
50% obiero copepxanns), TTHHHCTbIE MHHEDAbl CMEKTHTOBOH TI'DYIIIEI
¥ 3epHa 11a1arOHHTOBOTO COCTABA; KOJIMYECTBA e TepPHTeHHBIX KOMIIO-
HEHTOB, HamnpoTHB, BechbMa He3Haudrtenbubl (Arrhenius, Bonatti,
B pykomnucu). HaGmonasirecsi B 3TOM perioHe (QHIIHICHTOBBIE KpH-
craJnibl o0pa3oBalich HernocpeACTBEHHO U3 Nanaronura (Bonatti, 1963).
TakuM ofpasoM, HMeIOTCS NpsSMEE JOKa3aTelbCTBA TOrO, UTO MOBEPX-
HOCTb OKEaHCKOTO JHAa PerroHa, e OTMeUYeHbl OrPOMHbIE HAKOTJIEHHS
MapraHUeBHIX KOHKpPELHH, CI0XKeHA rIaBHbIM 00pasoM H3MEHEeHHBIMH
NOJBOAHBIMH JIaBAMH.

Hpyroit ¢usuko-reorpaguueckoii o0CTAHOBKOH JHAa OKeaHa, TJe
OTMEYaloTc 0COOEHHO BBICOKHE KOHLEHTPAUMH KeIe30-MapraHleBbIX
MHHEpaJIOB, SIBJSAIOTCS YYACTKH CKJIOHOB M BepIUHHBL IOJBOJHBIX Top.
At reoMopdoIOrHYeCKHe CTPYKTYPH, KAaK TMPaBH/I0, aCCONHHPYIOT
C WHPOKO Pa3sBHTHLIMH NaJaroHHTOBLIMH NOPOJAAMH, a Pa3BHTbIE BOKPYT
HHX OCaJKH HepeKo o0OoraleHbl LEeoJHTaMH W CMEKTHTaMH. ByJKauu-
yeckoe [MPOMCXOXKAEHHE TIOJBOJAHBIX TOP HBIHE SIBASETCS IIHPOKO
npusnauueiM (Hamilton, 1956), a B pabore Heiiaxy (Nayudu, 1962a)
omHcaH BO3MOMKHbLIN MexaHuaM MX obpasoBanusi. B uenom nonoGubie
3J7IeMEHTBl OKEaHCKOro JHa MOXKHO paccMaTpHBATh Kak BecbMa KpacHo-
peunBOe CBHAETENbCTBO KPYNMHOMACLITaOHBIX BYJNKaHHYECKHX IOJABOJ-
HbIX M3Bep:kenuii. B monorpadmuu, nocesimenHoii CpeauHHoMy Tuxo-
okeaHckomy xpebty, [amusnwron (Hamilton, [956) oTmeuaer, uTO
Ha BCEX TMOJABOJHBIX ropax 3TOH CHCTEMBl pacrojaraloTcs rpoMajHbe
3a/€KH  JIByOKHCH Maprasua, A4accolMHpYIoUlHe ¢ BYJKaHHUECKHMH
nopoJaMH MaHUYecKoro cocraBa. AHalOrmuHas CHTYalHsi M3BeCTHA
W JUIS MOABOAHBLIX Top 3aiuBa AJjsickd (Menard, Dietz, 1951; Nayudu,
1962b); Gaus Geperos Oxkuoit Kanudopuuu (Emery, Shepard, 1945),
rie MapraHueBble MHHepajibl acCOLUMPYIOT € Pas/MYHbIMH THIIAMH
nopojl; B ceBepo-BocTouHOH wacTh Tuxoro okeana (Carsola, Dietz,
1952), rae HaxkoONJEeHHs JKene30-MapraHileBBIX OKHCJIOB acCOLMHPYIOT
¢ 6a3aJbTOBHIMH M IaJarOHUTOBBIMM mnopojamu. B paGote MaTThioza
(Matthews, [961) onmcaHer o6pasusl 06a3aibTOB H NalarOHHTOBLIX
TY(OB, acCOUHUPYIOLIHE C OKUCJIAMH Maprauua Ha abuccalbHOH BO3BHI-
[IEHHOCTH B CEeBepO-BOCTOYHOI ATIaHTHKe; aBTOp [PHIAEPIKHBAETCS
TEOPHH JIOKAJbHOTO TPOMCXOXKJAEHHs MapraHua ua 6asanbra.
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BhICKa3BIBANHMCE MHEHHMSH, UTO KPVIHBIE HAKOMJIEHHS MapTaHueBbiX
MHHEpPaJIOB Ha BeplIMHaxX NOABOAHBIX Top OOVCJIOBIEHb BeChbMa HesHa-
YHTEJBHOH TeppureHHoil ceiumentauueii. OnHaKko mapraHueBble 3aje-
JKH, aHAJOTHUHBLIE TeM, YTO PacrojaraltoTcsi Ha BepIIHHAX [OJBOJHBIX
rop, HEpeaKo BCTPeyaloTcsl H MOOJH30CTH OT HHX HA IVIOCKUX, BBIPOB-
HEHHBIX YJacTKax OKeaHCKoro AHa. B 3ToM oTHomennn neGe3biHTepec-
Ha noasoxnasi ropa Ko00, Haxoismascs B AJSICKHHCKOM 3ajiHBe,
1 pacnojioxkenHasi nobJaH30cTH NoABoJAHafA paBHuHa Kackaaua — yua-
CTOK OTHOCHTENBLHO BLICOKMX TEMIMOB cefuMeHTauun. HecmoTps Ha ux
CTOJIL peskoe Mopdosoruueckoe pasauune, ofa yyacTka CYIIECTBEHHO
oforalieHsl MapraiueBbIMH OKHeJaMH. XOpOLIO M3BeCTHO TaKiKe, uTo
TOJIIIMHA MapraHuUeBLIX KOPOK Ha oOpasuax, OTOOpaHHLIX ¢ BEPUIMHBI
OJIHOH M TOH K€ MOJABOAHOH Topel JHOO C BEPIIHH pacnojaraiouuxcs
MOGIH30CTH H T€0JIOTHYECKH POJCTBEHHBIX IOP, MOMKET CHJbHO BapbHpO-
Bath (Dietz, 1955). Takoit pesyabTar npejcrabiasieTcsi BecbMa MaJjo-
BEpOSITHBIM, €CJIM noJjlaraTh, YTo obpasoBaHHe 3THX HAKOIJIEHHH NpOHC-
XOMHT B YCJOBHAX HENPEepPHIBHOrO MeNJIEHHOro ocaxaeHus. Takum
oOpasoM, HaOJofieHHs Haj 3ajle;KaMH MapraHleBLIX KOHKpeluit, pac-
MOJAralpiMxcs Kak B YCIOBHAX PABHHHHBIX YYacTKOB OKEaHCKOro
JHa, TaK H HAd TNOABOJAHLIX Tropax, I[O03BOJAIT HCKIIOUHTE HH3KYIO
CKOpOCTb CeIHMMEHTALHH KaK BaKHblil (GakTop B OPMHPOBAHHH OKHC-
HBIX HAKOIIEeHHH.

Mrak, u3noxkeHHble Bbille HaGIIOAHUS CBHAETENLCTBYIOT M O TNpH-
CYTCTBHH BYJIKaHOreHHBIX (a3 B KOHKpELUHsIX W o reorpaduueckoi
accolManuy 3THX KoHKpeuW#i ¢ takumu ¢aszamu B TuxoMm okeane.

CoBepIlIeHHO OYeBHJHO, YTO noJ0OHBIE COOTHOLIEHUS HeJb3sl pac-
CMaTpHBaTh KaK CJIeICTBHE HU3KHX CKOPOCTEell TeppUreHHoil celnMeHTa-
ILMH, HANIPOTHB, OHHU YKAa3bIBAIOT Ha OOLIHOCTL MPOHCXOMKACHU S BYJIKaHH-
YeCKHX MaTepHajOB M JKEeJe30-MapraHueBblX MHHEpasoB.

Byakanuueckoe npoucxoncdenue Koukpeyutl

Honyckas, 4ro »kene3o-MapraHiieBble MHHepanbl Ha JAHe Tuxoro
OKeaHa TeHeTHYeCKH CBf3aHBl C MOABOJHBLIMH BYJKaHHYeCKHMH H3Bep-
JKEHHSIMH, HYKHO OTBETHTb Ha CleJVIOUIHEe BONpPOCHL:

A. Kaxkum ofpa3oM Mapramely u zKeJae30 3KCTparupylorcss H3 moi-
BOJHOM J1aBbl H NoueMy oTHolIeHHe Mn/Fe B KOHKpenusx 3HaYHTEJNbHO
BhLILLIE, YeM B JII060i HOpManabHOH 6a3anbToBOH Marme?

b. Kakum oGpa3oMm MOKHO OOBSCHHTH KOHIEHTPHPOBAHME B KOH-
Kpeuusix TakuX Manblx snemeHToB, Kak Cu, Ni, Zn, Co, Pb u gp.?

B. UYro npeicraBnser coGoil CKOPOCTH POCTa KOHKPEIHii?

I'. Kakue konnuecTBa 6a3anbToBOil J1aBBl MOTYT MOTpefOBaThCH,
yTo0bl 0OBLACHHTHL HaAO/MI0AaeMble KOHUEHTPAIHH JKeJe30-MapraHleBhIX
muHepanoB B THXOM oKeaHe, H rie HaXOJAATCSH OCTATKH 3THX JaB?
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PaceMoTpuM  KaskAblii M3 3THX BONPOCOB B OTAEJNBHOCTH.

A. Omdeaenue mapeanya 8o 8pemsa nodso0Ho20 usseprcerus. B MHOTO-
UHCJEHHBIX pafoTax pasHbIX aBTOPOB OTYETJIMBO NOKA3aHO, YTO Psil
MapraHueBblX 3ajekeil (HEKOTOpPHIE H3 HHX HMEIOT 3KOHOMHUECKOe
3HAYeHHE), PACMOJIOKEHHBIX B Pa3JHUHBIX 00GJAcTAX 3eMHOro miapa,
TECHO aCCOLMHPYIOT € MNOABOAHLIMH H3JHAHHAMH JaB Maduueckoro
coctaBa. KnaccuueckuMm mnpumepom spiasiercss OauMmnuiickuii noay-
octpoB B CIIA, rae INapk (Park, 1946) oTMeTHI TeCHYIO accolMailpio
MapraHieBblX MHHEpPaloB €O CHMJIHTOBBLIMH TIOAYIIEYHBIMH JiaBaMH.
WM ObiH HaiileHbl J0OKas3aTeqbcTBa TOTO, YTO MapraHel BhIMIEJIauH-
BaeTcAd W3 Marmbl BO BpeMSi IIOJIBOAHOIO WM3BEp:KEHHS W OTIaraercs
B BHJEe THe3]l, KapMaHOB M INIMTOBHAHBIX HakomJeHui OJN3 KpoB/au
JIaBOBLIX NOTOKOB. AHaNOTHYHas CHTyalHsl HaOJjiofaeTcsl B Mapratie-
BbIX M MeJIHBLIX 3ajexax pPaHHeMeJOBOTO Bo3pacTa B NpoBHHImH Kok-
BuUMG0 (Ymiu), onucanubix AxBuppoM H Mexeuem (Aquirre, Mehech,
1964). '

[IpuMepamu BYJIKaHOT€HHBIX MECTOPOMKAEHHH MOTYT CIVIKHTH Map-
ranuesble 3anexu Ha Kybe (Park, 1942), B noponax ®pasuuckancKoi
topmanuu B Kanudopuuu (Taliaferro, Hudson, 1943), sanexu B k-
Hoit Amepuke (Wurm, 1953) u S$Inonun (Yoshimura, 1953). Takoe
MECTOIOJIOKEHHE 3THX MEeCTOPOMKACHHH BPSAL JIH MOMKHO paccMaTpHBaTh
JHLIb KaK NPOCTOe COBNAJeHHe, CKOpee OHO CBHAETENILCTBYET O CVIIe-
CTBOBAHHH OOIMX BecbMa GaronpHATHLIX YCJIOBHI AJsl 3KCTpardpo-
BaHHsl MapraHia M3 JiaBbl IPH B3aHMOJEHCTBHH FOPSUHX JIaB C MOPCKOI
BOZIOH. MeXaHH3M 3KCTparMpoBaHHsi U OTJEJNeHHs MapraHila, KOTOPLIl
3aTeM MOXKeT HaKamiuBaTbes, obcTosiTe/ibHO onucad B paGorax. Kpay-
ckonga (Krauskopf, 1956, 1957). Ero runotesa MoxkeT ObITh HCIONBL30-
BaHA B KayecTBe OCHOBHl Juisi 0OOBscHEHHs crnoco6a obpasoBaHus
JKeJie30-MapraHieBbIX 3ajekeil B YCJIOBHAX TIYOOKOro Mops.

Xopowo H3BeCTHO, UTO KHCJABE BOCCTAHOBHTEJLHBIE YCJIOBHS
6/1aronpHATCTBYIOT HAXOMKIEHHIO B pacTBOpax COEAHHEHHH JKese3a
H Mapradua. Korja ocHOBHbIe JlaBbl 3KCTPYAHPYIOTCH Ha JHO OKeaHa,
NPOHCXOAUT MX B3aHMOJEHCTBHE € TIPaHIHO3HBIMH MacCcaMH MOPCKOM
BOZABI, MpPHYEM TMOCJAEAHSS SIBJASETCS XOPOIIHM pAacTBOPHTEIEM st
KHCIBIX rasoB Marmbl. OOpasylompecsi NMpPH 3TOM KHCJBIE DACTBOPHI
IMPKY/AHPYIOT Yepe3 JIaBy, BLINEJAYHBAA HEKOTOPHIE KOJHUECTBA rKeJe-
3a, MapraHua H Apyrux sjneMeHToB. Teuenuio 3Toro mpoiecca crnocol-
CTBYIOT IIHPOKas pasApo0/eHHOCTh U PaCIblIEHHOCTh JIaBbl, BO3HUKAIO-
IHe BO BpeMsl ee H3JHSIHHA. [locTeneHHO B peakUHOHHYIO CHCTEMY
BCTynawT Bee Gonblune M Gojibliine o6BEMBI MOPCKOI BOJABI, HelTpasu-
3ysl KHCJIBHIE pacTBOPBl M NOCTAaBNAA KHCIOPOA. B pe3synbraTe Takoro
B3aMMOJICHICTBHSI BHauale MPOHCXOJANT BBICA)KHBaHHE TOAABJSIOUIHX
KOJIMYeCTB :Kejie3a, Torja Kak Mapramel, oTJaHdatomuicst OoJblueil
pPacTBOPHMOCTBIO, OTAENSIETCST OT Kene3a U Kouuentpupyercs. Co Bpe-
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MeHeM pacTBOpbl, oGOralleHHble MapraHieM, BCTYNAlOT B KOHTakKT
¢ MOPCKOH BOJOI, cojepialleil OTHOCHTEIbHO [MOBHILIEHHLIE KOJHYe-
CTBa KHCJIOpOAA. B 3THX YCJIOBHAX HAYHHAETCs OcaskjeHHe Mapramila
H OCTATOYHOrO Keje3a B (opMe KOHKpeUuH, MIHTOBHAHBLIX 0Opa3oBa-
HU{l # KOpoK. Hepeaxo COBMECTHO ¢ OKHUC/IAMH 3THX 3JIEeMEHTOB Hakar-
JIUBAIOTCA W TOHKHE TrHa/oKN1acTHyeckue uacTHlbl. TaxkuMm ofpasom,
Maprasel OTJIaraercs Ha IVIOILAJfAX, OKPYIKAIOUIHX YYacTKH BYJIKaHU-
YeCcKOH aKTHBHOCTH; HE HCKJIOUEHO TaKiKe, YTO HEeKOTOphle KOJuye-
CTBA 3TOTO 3/JI€MEHTAa MOTYT NEePEHOCHTHCH HA H3BEeCTHHlE PAacCTOSHHS.

Brlre npu paccMOTpPeHHH 3THX BOMPOCOB ObLIO JOMYIIEHO HX Ypes-
MepHoe YIpOLIEHHe; OfHAKO BCe JKe yJAanoch JOCTATOUHO YOeauTeNnbHO
OODBSICHHTb METPOJIOTHYECKHe U XHMHYECKHe COOTHOWIEHHS st 00CyxK-
JaBUIMXCS HAa3eMHBIX MapraHUeBbIX 3ajiexei; clelaHHble BbIBOAbI Oblau
NOATBep KAEHB DPsiloM JabopaTopHblx 3sKcrnepumentoB (Krauskopf,
1957, erp. 73). 11 HakoHen, H3/0:KeHHbIe B3IVIfAbl [OJHOCTbIO COOT-
BETCTBYIOT OCHOBHBIM YepTaM jKeJe30-MapraHIeBbX 3ajexei riay6okoro
MopH.

Hekotopble jgaHHbBIE © BecbMa BbICOKOH [OJBHKHOCTH KeJe3a
H JIpyrdX MeTa/IMYeCKHX HOHOB IpH B3aHMOJEHCTBHH TOPSYMX JaB
€ MOPCKOH BOJAOH MOryt OBITh MOJIyyeHBl NPH M3YUEHHH I1a71arOHUTOB.
B mumdax sTMX nopoi Hepeaxo yjaercs HaO/lofaTh XapaKkTepHble
cerperaiHOHHbIE BhHIIEJIEHHSI TEMHBIX OKHCIOB B (opMe r0OYJIHTOB,
MATEH H IPO3[bEBHAHKIX CTPYKTYP, NMOKa3aHHLIX HA puc. 3 u 5. [Toxob-
Hble BblIeNeHHs] HaOmoJanuch pPsiIOM aBTOpOB, HauuHas ¢ [lukoka
(Peacock, 1926), c ero kmaccuueckoii pabotbl 00 MCAaHACKHX Iajaro-
HUTAX. IJTH CTPYKTYpPhl NOATBEPKAAOT B MHKpomacmitabe rpouecce
MHTPALHH M OTAeNeHHS MEeTAJJIHUeCKHX 3/eMEHTOB, NPOHCXOASIHI
MpH BHICOKOTEMNEpPATYPHOM B3aHMOJEHCTBHH JaBbl W BOJBI.

HutepecHo ortmetnTth, uTo bazep (Buser, 1959) B csoeii paGore
OMHCLIBAET TPH MAapraHIEBbIX OKHCHBLIX MHHEpa/a, LWHPOKO BCTPevaio-
IMXCS B KOHKPEUHAX M OTPAKAIOUIMX BO3PACTaAHHE CTENEeHH OKHCJEHHS
npu ux (GopMHUPOBaHHH B CJAeYIOLUeH mnocaefoBatenbHOCTH: «10A-
MaHraHuT™ — «7 A-mMaHraiu™ — «MnO.». [TogoGHble cOOTHOMEHH, OYe-
BH/JIHO, XOPOIIO COIJIACYIOTCH C ONHCAHHBIM BhIIE MEXaHH3MOM OCax-
JIeHWsl Maprasua, npu KOTOpPOM, Kak Mpeanosaaraercd, MPOHCXOIHUT
NpPOrpeccHBHOE BO3pacTaHHe OKHC/IHTENbHBIX YCJIOBHH BO BpeMsl Ipo-
Hecca OcaxAeHHs. :

OGpazoBaHie Tak Ha3blBaeMOH «CJIOHCTOCTH», HaOM0aeMOi B HeKo-
TOPLIX KOHKPeIHSIX, MOMKHO OOBSICHUTL HH3KOH CTeleHblO pasfieseHHs
JKejie3a ¥ Mapratiia, B CBOIO ouepejs 00YCJOBIEHHOH JOKaJbHO BechbMa
H3MEHUYHBBLIMH BEJIHYHHAMH OKHCIMTE/bHO-BOCCTAHOBUTENBHOTO MOTeH-
1Haza ¥ KHCJIOTHOCTH BO BpeMs H3Bepxkenus. Kpome Toro, He HCKJIto-
ueHa TAKIKE BO3MOKHOCTD NIepeMelIBaHN I KOMIIOHEHTOB JOHHBIX OCA/IKOB
¢ BYJKaHHUECKHMH MaTepHalaMH BO BpeMs H3JIUSHHA HJIH B3MYyuH-
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BaHMsI BYJKAHOTEHHBIX pactBopoB. B  pesysabrarte, TeppHreHHbie
MuHepaJibl b0 OuoreHHble OCTAaTKH JIETKO MOT'YT OKasaTbesl BK/IIOYEH-
HBIMH B KeJle30-MapraHieBble arperarsl. TakoBo, 1Mo Bceil BepOSTHOCTH,
NPOMCXOKAeHHe HaiileHHbIX B MapraHleBblX KOHKpeuusix Tuxoro
okeaHa 3y00B aKyJq M CIYXOBBIX KocTodeK KuToB. Habmiopaemas
B MapraHieBblX KOHKPeUMAX H acCOUMHPYIOMHX C HHMH oOcajakax
BBICOKAsl BeqMuHHa oTHomenuss Mn/Fe no cpaBHeHHIO ¢ €ro HH3KHM
3HaueHueM B 0a3anbTOBbIX JaBax OObSICHAETCS ONUCAHHBIM  BbILIE
TIPOLLECCOM YAaCTHYHOTO OTAEJIeHHsl Maprauua ua jasbl. [loteps xkesesa
u3 storo GanaHca, BO3MOKHO, 0DYC/OBJIeHa oca/IeHHEM 3TOro 3Jje-
MEHTa Ha paHHuX (hasax MPH BO3PACTAHMM IIEJOYHOCTH W OKHCJIEHHS
pactBopoB, Goratbix Fe u Mn.

MapraHuessie KOHKPeIHH JOBOJIBHO YacTO acCOLMHPYIOT C iKesesH-
CTOl TMOBEPXHOCTbIO JOHHBIX ocaikoB. OJHaKO BepoOATHO M TO, YTO
HEKOTOpasi YacTh JKese3a u3buparenbHo norpe6eHa noji NoBEPXHOCTHIO
‘OKeaHCKOro JHa. B HacTosilee Bpems elle 3aTpyAHHTENbHO MOJACUHThHI-
BaTbh KOJMYECTBEHHbIH 0asaHC 3TOro 3/E€MEHTa, IOCKOJIbKY B HalleM
pAaCropsKeHHH HMEIOTCSI Pe3yJIbTaThl BCEro JIHUIb HECKOJbKHX XHMHue-
CKHX aHaNH30B OCaJKOB, acCCOUMHPYIOIHX € KOHKpeuusMmu. Kpome
TOro, Mbl He pacroJjiaraeM Kak pesyJbTaTaMd OypeHus Ha BepLIMHAX
MOABOAHBIX TOp, TaK M TAYOOKHMH KOJOHKAMH TPYHTOB M3 paioHa
pa3BUTHS LEOJIMTOBBIX OCAJKOB B [0KHOH uactH THXOro okeana.

BropuuHoe oforaimeHue MapraHueM [OBEpXHOCTHbIX CJIOEB JOH-
HBEIX OKEaHCKHX 0CaJKOB, BO3MOXKHO, TakKiKe 00yCJOBJIEHO BBICOKHMH
3HaueHusIMH oTHowwenuit Mn/Fe, koropble onpejensauch B HEKOTOPbIX
nejariyeckux raMHax. Taxoe oforaiieHse cBA3aHO € MeJJIEHHOH
HanpaB/eHHOl BBepX MHrpalHed MapraHila M3 3aXOPOHEHHBIX OCaJKOB,
TnpeObIBAOIMX B CTAAHH AHAareHe3a, KOrja MapraHelcojepKailiie pact-
BOpHI MONajalT B ¢1ab0 BOCCTAHOBHTEAbHYIO 0GCTaHOBKY. JTOT Ipo-
necc panee Obut omucad B pabore Meppess u Mpsuuna (Murray, Irvine,
1895) u nosauee B pabore [lerrepcona (Petterson, 1945). Ilocaeaunii,
‘OIHAKO, He CMOr HaiTH NPAMbIX A0OKA3aTEJbCTB CYIIECTBOBAHMA 3TOrO
nmpolecca B aHaJiH3ax psja OCajKOB CPaBHHTENLHO HeOOMBLIHX FPYHTO-
BbIX KOJIOHOK, MOJAHATHIX CO JHAa ATIaHTHYECKOro OKeaHa 3KcleJniuei
Koppeuca. Toapammuar (Goldschmidt, 1954) raxike orMeuan Baxk-
HOCTB 00CYKZaeMOro Ipouecca.

[lonyyeHHble 3a Inoc/aefiHee BpeMs JaHHBIE [10KasblBaloT, 4TO
B HEKOTOPHIX 1J1yGOKOBOAHOMOPCKHX CeAHMEHTAIHOHHBIX 00CTaHOBKAaX
MHTpAlHs MapraHua JeiicTBHTebHO uMeeT Mecto. Ha puc. 8 nokasano
pacnpefeneHnye KoHIeHTpauuid Mn, oGnajawiiero 0THOCHTEIBHO TOBHI-
IIEHHOH CMOCOGHOCTBIO K BOCCTAHOBJIEHHIO, B KOJOHKE 0CafkoB H3 Tu-
XOro okeaHa. B To ke BpeMs B KOJIOHKe He HaOJ0laeTcsi 3aMETHOTO
VBeJIHYEHHs] Ccollep/KaHHi JKeje3a K TMOBEPXHOCTHBIM CJIOSM ocalka.
MHBIMH CJIOBamH, paccMaTpHBaeMBbIH INpOLECC He BJAHSAET Ha pacrpe-
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Jenenue kenesa. HMurepecneie paktel Habmodanucs 1. Jluun. B ocan-
Kax M3 BOCTOYHOI, TPOTHYECKOH uactTi Tuxoro okeana oHa obHapyxuia
TeMHBIH, 06OTalEeHHbIl MApraHieM CJI0H B BepXHEM ILIACTe HEeCKOJIb-
KHX TPYHTOBBIX KOJOHOK. MONIHOCTL TAKHX CJIOEBHIHBIX HAKOMJIEHHH
B KOJIOHKaX OCaJKOB YBeJHYHBaeTcs M0 Mepe HX yJaleHHOCTH oT Oepe-
roB llentpanbuoit Amepuxu (puc. 9); B ocaikax, 3ajeralolMux HHKe
3TOro Jos, Habmojaluch TPU3HAKHM, YKAa3bBalolllie Ha BOCCTAHOBH-
TeJbHbIE YCJOBHS.

B paGore BespykoBa (1960) npuBoAATCcs pe3ysibTaThl HCCAEAOBAHUS
ocaJkoB 3anafHoil yactH Tuxoro okeana. ABTOp yKasbiBaeT, uTo 6su3
NOBEPXHOCTH OCAJKOB pacrojaraeTcss c10ii ¢ OTHOCHTENBHO BLICOKHM
COJIepzKaHHEM MapraHlla 10 CPaBHEHHIO € HHXKeJerKallMMH OCaJKaMH.
MOIIHOCTE 3TOr0 OKMCJIEHHOTO CJIOSi B PA3JIHYHBIX y4YacTKaxX CYIIecT-
BEHHO MEHSIeTCsl; MOMKHO I10J1arath, YTO OHA YBEJIHUHBaeTcss B CTOPOHY
OTKPHITOrO OKeaHa, HO AJIMHA NPHMEHSIBIIMXCH KOJOHOK st orbopa
IPYHTOB OKasajach HeJI0CTATOUHOMH, 4ToOH TpoGooTGopHOE YCTPOHCTRO
MPOIIIO Yepe3 BCiO TOJILY OKHCJIEHHBIX ocaikoB. Ilpopenenubie Bes-
pPyKOBeIM H3Mepenusi Eh mnoareep:kiaioT BhIcKazaHHOE INOJOXKEHHE
0 pacTBOPEHHH W HaNpaBJeHHOH BBepPX MHIPAllM{ Mapranua u3 3axopo-
HEHHBIX M HaXOASAIIHXCS B BOCCTAHOBUTE/JBHBIX YCJAOBHSX OCAIKOB.

PacTBopenneM oKHCIOB MapraHua npd UX 3aXOPOHEHHH B ocajlkax,
HaxXoAsIIHUXCsA B BOCCTAHOBHTENBHBIX YCIOBHAX, MOMKHO, MO KpanHed
Mepe YacTH4YHO, 0OBACHATh Te KosuyecTBeHHble HaOJIONeHHSs, COrJIacHO
KOTOPbIM MapraHleBble KOHKPelWH 3HauHTelbHO dallle BCTpPeyaioTcs
Ha TOBEPXHOCTH OCafKOB, HO He TNOTrpefeHbl B HHX.

B. Mansie asemernmer 6 korkpeyuax. UToOb OOBSACHHTDL CTOJIL PE3KO
BEIpaJKEHHOE KOHIIEHTPHPOBaHHE B KOHKPELHSX M B HEKOTOPBIX acco-
UHUPYIOMKX € HHMH Ocajkax Takux snemeHTtos, Kak Ni, Co, Cu,
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P u c. 8. Pacnpejenenne mapranua, o6G/ajaiollero OTHOCHTEJbHO NOBbILIEHHO

CnoCcOGHOCTRIO K BOCCTAHOBJIEHHIO (3KCTPArHPOBAaH CYJAb(aTOM I'HAPOKCHJAMHHA),

B KOJIOHKe ocaJlkoB M3 ceBepHoil uwactn Tuxoro okeana (cranuus Chub. 8,
10°13;6" ¢, ., 126253 3, ).
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Tonuuxa Bepxrezo
OKUCNEHHD20 CA0A
17=0cm [1" =2cn
2=0cn |2'=8¢cn
3=2cm [3'=95cm
4=550M|4 =14cH
5=09¢m

cKull
Jaccedn

Monarckul

THUXHN Saccein

OKEAH

Puec. 9. Cxema pacnosomxeHHs] cTaHuui or6opa KoJoHOK ocajgkoB B Tuxom
okeane 6an3 I'saTemanbl. [lo Mepe ylaneHns or Gepera KOHTHHEHTAa BO3pacraer
MOIHOCTL O6OTAlLEHHOrO MapraHueM BepXHero cJosi KoJOHKH (mo Jlnwu).

Pb, Zn u papa pexkux 3emenn, [onnbepr (Goldberg, 1954) Bhickasad
MBIC/Ib, YTO paccMaTpHBaeMble 3J€MeHTbl aAcopOHPYIOTCH H3 MOPCKOI
BOJbl OKHCNAMH kejle3a W Mapraiia. ITHM aBTOPOM YKasblBaJoCh, UTO
€ro rurotesa MOATBEpPAUTCS, ecH HaOMofeHusMu OYIeT YCTaHOBJEHO
IpUMEpPHOe MOCTOSIHCTBO OTHOLUEHMS IOIVIOIIAIOWIM SJeMeHT/ MOTJIo-
ulaeMbli 3JeMeHT B NejlarHyecKuX IMIHHAX H MapraHueBbIX KOHKpeLH-
ix. Ilo 3ToMy BOIpOCY BaXKHO OTMETHTH CJEIYIOUIEe:

1. B THnuyHOM cayuae, Korja HMeeTcsl CHcTeMa Maprauel (norJioTH-
TeJlb) — HHKesb (norsomaeMelii snement), FoapGepr (Goldberg, 1954)
noxasaJ, yto otHomeHHe Mn/Ni B nenaruueckux KoJoHKax, otoGpaH-
Hbix IlIBeickoil ri1yGOKOBOAHOM 3KCHNEAMIMEd W NMpoaHaau3HMpOBaHHLIX
Potm (Rotshi, 1952), npuGausuresbHO NOCTOSIHHO, YTO IOATBEPKAANIO
ero runoreay. OaHako, co coeit croponsl, Ilerrepcon (Petterson, 1959)
noguepknyJ, yro loaxbepr ycnonb3oBal AAA pacyeToB CpejHHe BesH-
uuHbl coflep:kanuit Mn u Ni, ananus ke orTfesbHbix BeanunH Mn u Ni
B KaKJ0H KOJNIOHKE CBHAETeJLCTBYET O 3HAuHTeNbHOH H3MEHUHBOCTH
BEeJMYHHBE OTHOIneHus: Mn/Ni.

2. Puc. 10 uanmocTpHpyeT BeJIHYHHY COOTHOLIEHHSI KOHLEHTpalHi
Mn u Ni B KoJoHKe ocakos u3 ceBepHoil uactu Tuxoro okeana (crau-
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P uc. 10. CooTHOmEHHS MeXKAY COJAepKAHHAMH MapraHiua H HHKeJls B KOJOHKe
ocankos co cranunu Cap. 50 BP, 14°557 ¢, m., 124°12" 3, 1. (Revelle et al., 1955).

| — BepXHAA vacTh KOJOHKH; 2 — HHMKHAH YaCTh KOJOHKH.

Ni0, BecoBure %

mus Cap. 50 BP, u3 pabotul Revelle et al., 1955). 9ra kononka cocto-
HT U3 JABYX 4Yacreil pasJMYHOrO COCTaBa: BepXHfAS YacTb CJOXKEHa
MPEHMYIIECTBEHHO  TeppPHreHHBIMH  MHHepajaMH, OTIaraBIIHMHCH
B 00CTAHOBKE MEJJIEHHOH CeJMMEeHTAlHH, B OTJHYHe OT Hee HHMKHAS
yacTh 6Orara I€OJTHTAMH, CMEKTHTAMH M JKe/le30-MapTaHLeBbIMH OKHC-
namu. Beauunusl otHomennst Mn/Ni B IBYX UacTsiX KOJIOHKH CYIIeCTBEH-
HO OTAMYHBI. IDTH Pas3NHuUsl KOCBEHHO CBHETEIBLCTBYIOT O TOM, 4YTO
ec/ld HaKOMJeHHe 3THX JABYX 3/eMeHTOB B ocaJkaX BepXHel YacTH
KOJIOHKH TIPOHCXOJIUJIO B pe3yJibTaTe MeANIeHHOTrO OCaKIeHHs, TO B HHIK-
HeH YacTH KOJIOHKH 3TOT NpoIlecc 3aTyIIeBaH HajauuneM GIM3KO pacro-
JIOJKEHHOTO HOBOTC HCTOYHHMKA Maprasia H, BO3MOXKHO, HHKens. IleTpo-
JIOTHUECKHH COCTaB OCaJAKOB HHXKHEH UacTH KOJOHKH (MpeHMyllecTBeH-
HO TNPOJAYKTHl M3MeHEeHHSl M THAMOKJIACTHTHI) YKa3blBaeT HA HPUPOAY
TAKOI'O HCTOYHHKA.

3. B npyrofi kosmonke u3 cepephoii yactd Tuxoro oxeaHa (cTaHius
Chinook 2) nabmogaiorcst 10BoJIbHO GIH3KHE ¢ MPEABAYLIIHM MPHMEPOM
ocoGeHHOocTH. HHMIKHAS uacTh KOJMOHKH AMuHOH 58 cm npeiacTaBieHa
TEMHBLIMH OCaJKdMH, COCTOSIIIIHMH H3 JKEJe30-MapTaHleBhIX OKHCJIOB,
HOHTPOHHTA W IaJarOHUTOBOTO CTEKJd, INOCTENeHHO Nepexo/isiiiHMu
B CJIOH TONUIHHOH 3—4 cam, NMOYTH HAUEJO CIOXKEHHBIH UHCTHIM (HJI-
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Puc. 11. CooTHOWIEHHST MEXAY COAePKAHHAMH HHKeJsl H KoOaabTa B KOJOHKE
ocajkos co cranuuu Chinook 2, 35°09” ¢. w., 157°17,5” 3. 1. (pe3yabTaTel XHMH-
YeCKHX aHaJH30B 3aHMCTBOBaHbl M3 paborte Chow, 1958).
] — BepxHfA YACTb KOJOHKH; 2 — mepexofubift CjAof; 3 — HHXKHAA YacTb KOJIOHKH.

auncutoM. Boime storo cnosi nabnwopaercs wecorsacue. Camas Bepx-
Hsisl, 25-CaHTHMETpOBasl, YacTb KOJIOHKH MpEJCTaB/eHa TeppUreHHbIMH
MHHepalaMH: KBaplleM, MOJIEBEIMH ILINaTaMH, CJOJaMH, XJOpPHTaMH,
KOTOpHIe ABJIAIOTCS PaclpOCTPaHEHHBIMH KOMIIOHEHTAMH OCAJKOB OKea-
Ha. XHMHUeCKHe aHajn3bl MarepHana kKoJoHkd (Chow, 1958) moxasmbl-
BAlOT, YTO B HHKHell wactH cofepxauuss Fe, Mn, Ni, Co, Pb, Cu
BO MHOIO a3 BhIlIE 10 CPABHEHHIO € OCA/IKaMy, CJaraioliuMi BepXHIOKn
yactb KOJMOHKH. Ornowenne Ni/Co mnoutd nocrosiHo B oOpasiax
H3 BepXHel uacTH KOJOHKH (OTVIaraBLIMXCS B YCJOBHAX HOPMAJbHOH,
MeJIEHHOH CeJHMEHTalliH), HO Pe3Ko BapbHpPYyeT B OCAJKaX H3 HHIK-
He# yactu (puc. 11). B nocneareM ciayuae MOKHO MoJaraTbh HajJH4He
JIOKQJILHOTO BYJIKAHHYECKOTO UCTOUHHKA. BaHO OTMETHTD, UTO THIIOTE-
32 NOIVIOLIEHHS! 3JIEMEHTOB CTAHOBUTCSH JMCKYCCHOHHOH B TeX cayuasx,
KOrla NpPHCYTCTBYIOT OTHOCHTEJILHO BHICOKHE KOHIEHTpPAIHH KEeJe30-
MapraHIeBEIX OKHCJIOB.

4. Ecan B Mopckoit Bojie otHowenue Ni/Co paBHo npumepuo 7
(Goldberg, 1961), To B MapraHueBblX KOHKpeLHsIX 3Ta BeJHYMHA,
HECMOTpSi Ha ee NepeMeHHblH xapaktep, B cpeaueM Gauska K 1. Takoe
oboraienne Ko6GajibTOM MapraHUeBbIX KOHKPEIHH HeJerko oObsACHHUTH



352 3. BOHATTH » P. HEHAAAY

NPH MOMOUIH MPOLECCOB MeAJIEHHOTO OcCaKlAeHHs H B OCOOEHHOCTH,
kKorfla okucienue Co*? B Co™ mnpH KOHUEHTpalUMsX 3TOTO 3JeMeHTa,
THMHYHBIX ST MOPCKOH BOJABI, TEPMOAMHAMHYECKH MaJOBEPOSITHO
(Goldberg, 1961). B o63opnoii padore [Issuacona (Davidson, 1962)
NpUBOAATCA JAaHHBle O cojepxKaHuAXx Co u Ni B pasqHuHBIX THIAX
NOpPOJA M PYAHBIX 3alexeil; aBTOp OTMEUAaeT, YTO BO BCeX THIAX ocal-
KOB HHKeJsi Bcerga cojepikutcs 6oabire, ueM KoGaabTa, B TO iKe Bpe-
ms otuomenne Ni/Co pocturaer nubo ocraercs Huxe | JMIIL B ompefe-
JICHHBIX THIIAX H3BepKeHHLIX MOPOJ, a TakKe B PYAHBIX 3ajexkax,
IPOHCXOMKIEHHE KOTOPLIX HEMOCPEACTBEHHO CBSI3aHO € MArMaTH3MOM,

5. HaGmiogenusiMi yCTaHOBNEHO, UTO XMMHYECKMI cOCTaB KOHKpe-
M CYIIECTBEHHO MEHsIeTCs OT OJHOTO MecTa K APYroMy, B YaCTHOCTH
BeJHuKMHa oTHOwWweHHst Mn/Fe/peakue MeTananbl 3aMeTHO pasnHuaercs
B KOHKPELHAX, MOJAHSITBHIX H3 Pas/UMHBIX YUACTKOB OKEAHCKOro JHa.
Hanpumep, B padore ['onabepra (Goldberg, 1961) onucanbl KoHKpenuH,
MOYTH HCK/IIOYUTENBHO CHOMEHHBlE okucaaMd Mn u  npakTHueckn
He cojepzKatiue enesa, KobanbTa, HUKeJs, MeId H T. Il., TOrja Kak
B JAPYrUX ciaydasx KoHkpeuuy cogepxkar Jo 20% xenesa. Ecau npu-
HATh KoHuenuuio [oapdepra — Appenuyca, To Kpaiiie TpyAHO 0OBsC-
HHTB, MOUEMY B KOHKpelusx, oGpasoBaBUIHXCH Ha OONBIIOM YAaJeHHHU
OT HCTOUHHKA CJIAraloliX HX KOMIOHEHTOB (MaTepHKOB), HabIIONAIOTCS
CTOJIb pe3KHe H3MEHeHHsi XMMHUEeCKOTo COCTaBa.

Cornacio Mepo (Mero, 1962), na miomaau aHa Tuxoro okeaHa
CXEeMAaTHYECKH BbIIEJASIeTC HEeCKOJbKO NPOBHUHIHH, INMpHYEM B KaxKIOH
13 HHX (opMHpYIOTCA KOHKpeunH 6auskoro cocrasa (puc. 12). Appe-
nuyc (Arrhenius, 1963) nomaraer, uTo MOpPCKHE INIQHKTOHHEIE OpTra-
HH3MBl M3RJIEKAIOT H3 MOPCKOH BOAEL HEKOTODHIE DEIKHE METaJJIbl
H, ClleJloBare/bHO, NOCJe WX THOeMd B ONpelesieHHbIX ydyacTKax JAHa
raybokux obmacreil okeaHa o6pa3yioTcs HAKOIVIEHUS 3THX 3JEMEHTOB,
QueBHAHO, UTO 3TOT MPOLECC HMEeT Ype3BLYAHHO BayKHOEe 3HAUEHHEe
sl TIOHMMaHHSl HeKOTOPHIX IpoGieM Mopckoii reoxumun. Onuako,
roBopst O MapraHieBelX KOHKPENHAX, KpaiHe MajoBepOSTHO, YTOOI
KOHTYpBl NMPOBHHIMII, I0Ka3aHHLIX Ha pHc. 12, cooTBercTBOBajH Ohbl
OCHOBHEIM OmoreorpapuyeckuM rpanumaM 3o THXOro oxeasa.

Brime y:ke paccMaTpuBaJHCh MHOTHE (DAKTOPHI, BAHAIOLIME HA MpO-
necc o6pa3oBaHis MapraHIEeBBIX KOHKpeuuit. Tak, Bo BpeMsi MOJBOAHO-
ro H3BEPKEHH S BEChbMa MEHSIOMIUECS BeJIHUHHLI OKHCJIUTEIbHO- BOCCTAHO~
BHTEJILHOTO TOTEHIHANa U KHCJIOTHOCTH 0OYC/IOBIMBAKOT, B YaCTHOCTH,
paszieneHHe xenesa H Mapranuna. [Tociennee B 3aBHCHMOCTH OT JIOKaJb-
HBIX YCJIOBHI MOJKET JOCTHIaTb OTHOCHTENLHO HH3KUX HJM BBICOKHX
creneredi. [lpu nocTynaeHuH BelIeCTB H3 OJHOIO H TOIO K€ BYJKaHHYe-
CKOTO MCTOUHHKA MOTYT GOpMHPOBATECH KOHKDEIMH, XapaKTepH3yio-
lpecd UIMPOKUM JHANa30HOM OTHOIIEHMH CJaraiomux HX XHMHYECKHX
KoMnoHeHToB. OJIHAKO B 1EJIOM KOHKpeIHH, GOPMEPYIOUHecs: U3 OJIHO-
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2 uc. 12. PernoHanbHble H3MEHEHHS XHMHUECKOTO COCTABA MApPTaHUEBbIX KOH-
cpeunmii okeana. Jlns Kax10li NPOBHHUMH IOKa3aHbl CPeAHHH COCTAB M MaKCH-
MaJbHblE KOHUEHTPAUHH XapakTepHbix 3aementoB (Arrhenius, 1963).

0 1 TOTO K€ MarMaTH4ecKoro HCTOYHHKA, JOJIKHBI XapakTepH3oBaTb-
sl CTATHCTHUECKH OJNIM3KHM XMMHYECKMM cocTaBoM. Ha 3toit ocnoBe
d0KHO, OYeBHAHO, OOBACHUTL HaNpap/leHHe KOHTYPOB, MOKa3aHHbIX
ia puc. 12, Hanpumep, xopoumo BhlpazeHHLIe TpaHHIbL paiioHa,
3 KOTOPOM KOHKPEIHH OTHOCHTEJIbHO OGOTalleHbl MapraHieM u oGejHe-
1Bl JKEJIe30M, TeCHO CJelyIOT HanpasjieHuio rpe6usi Boctouno-Tuxo-
JKEaHCKOro MOAHATHA, KOTOpPOe CBA3aHO C INPOMEMYTOUHBIM THIIOM
IyJKaHH3Ma, B OTIHYHE OT BYyJKaHH3Ma Oosieeé OCHOBHOTO COCTaBa,
gapaxkrtepHoro sl TNodaBasioiieii uactH Oaccefina Tuxoro oxeana
Petterson, Goldberg, 1962). M3BecTHO, uTO 15l aHAE3UTOBHIX MarMm BeJIH~
iuHa oTHowennss Mn/Fe B cpefiHeM 3HAUNTEILHO BhILIE, ueM s Hosee
seHOBHBIX MarM (Goldschmidt, 1954). IlosToMy nosbieHHOE CoieprKaHue
vapraiia B 3THX JaBaX, €CTeCTBEHHO, JOJMHO OTPa3sMThCH Ha COCTa-
3e konkpeuuit. [Toro6ubIM ke 06pa3oM BbICOKas KOHIEHTpaIlH i KOOaTb-
ra B KoHkpeuusx ['aBaiickoro paiioHa MOXKeT ObITb NOCTAB/IEHA B CBS3b
: HabawoRaeMbM B 3TOM paiioHe THnoM ByJKaunaMa (Mero, 1962).
PaccMaTpHBaeMble  KOHKPELHH OTHOCHTEIBHO O0OTallleHbl JKeNe3oM,
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a tecHasi ¢Bsisb Co ¢ Fe siBisieTcsl XOPOLIO M3BECTHLIM (DAKTOM B XHMHR
H3BepiKeHHbIX mnopoA. Ho jaxe nomycTiMasi MHTEPHpeTalus KapTbl
XMMHUECKOro cocTaBa KoHKpeuuit (puc. 12), mo cyuectBy, He BbIXO-
JHT 3a TPaHUIly yMO3pHUTEJNbHBIX 3ak/iouenuil. 1 Bce ke Hanpasnenus
KOHTYPOB PErHOHOB Ha 3TOH KapTe CBHIETEIBCTBVIOT CKOpPee B MOJb3Y
BYJKAHHUECKOTO TIPOHCXOKIEHHSI KOHKPELHMil, HeKeJqd HanpoTHB.

Takum 06pasoM, H3 H3JIOKEHHOrO CJIEAYeT, UTO IMPOHUCXOKIECHHE
Masbix 3aeMentoB (Ni, Co, Cu, Pb u 1ap.), KoHueHTpHpYVIOLLHXCH
B KOHKpEHHSX, CBf3aHO, MO KpaiHeil Mepe uacTHUHO, C BYJKaHHYe-
CKHMH mnpoueccamu. MHTepecHo, 4TO K BBIBOAY O BYJIKAHOTEHHOM
MPOUCXOMKAEHHH 3THX 3JIEMEHTOB B KOHKDEUHsX HE3aBHCHMO Apyr
ot apyra npuuad Xeioutr, Pasiimep n Koukann (Hewett, Fleischer,
Conklin, 1963).

B. Cropocme pocma xoukpeyudd. JlonymieHue, 4to kene3o-Maprai-
LeBbIE OKHCJIBI, JEXKalllHe Ha JHe oKeaHa, MOTYT aicopOHpOBaTh XHMi-
yecKHe KOMIIOHEHTHI M3 BOJbL, BecbMa npasionofobuo (Goldberg, 1954).
Ecau ke TMpPHHATh BYJIKAHHYECKOE MPOUCXOKACHHE KOHKPELHH,
TO B 3TOM cayuae Hanbojiee BepOsITHO, YTO OHH 00pa3oBalnCh B TeUeHHe
OTHOCHTEJNBHO KOPOTKOIO BpeMEeHH; B pe3V/bTaTe 3JeMeHTbl, aacopOu-
pyeMble H3 MOPCKOW BOABI C(POPMHPOBABLINMUCH KOHKPEHAMH, A0JK-
Hbl ObLTH OBl MPEMMYIIECTBEHHO KOHLEHTPHPOBATHCS B HX TOBEPXHO-
CTHBIX C/I0SIX. B COOTBETCTBHM C 3THM YMECTHO 3aMETHTb, YTO HOHHYM
H ero IMPOM3BOAHBLIE KOHLEHTPHPYIOTCH HA MOBEPXHOCTHBIX CJOSIX
HEKOTOpbIX KoHkpeuuii. Psia asropos (Petterson, 1943; Von Buttlar,
Houtermans, 1950) ucnonb3oBax JaHHble O COAEPKAHHH pajus AIs
nojcueta CKOpocTeil pocTta KoHKpelHid. B ocHoBe HX pacuetos mekano
JOMYLIeHHe, UTO HecBsI3aHHbIH Ra MocTosiHHO ocaxjaercss Ha KOHKpe-
HAX H 4TO TAKOe HAKOIJIEHHE IIPOMCXOAUT BCJEACTBHE MeIJIEHHOTO
ocaxieHuss U3 Mopckoil Boabl. OAHAKO HA NPEABAYLIHX CTPaHHIlax
Mbl MBITAJHCH MOKA3aTh, UTO HOCJAEJHee AONYIIEHHE HE COCTOSATENLHO.
B 3THX cayyasX CKOPOCTH, NOACYHTAHHBIE HA OCHOBE W3MEepeHHil KOH-
LeHTpanMii paaus, oxasanuchk Obl OGeccMmblcnenHbiMH. To ke camoe
MOZKHO ObLIO ObI CKa3aTh OTHOCHTEJIbHO HEKOTOPBIX AAaHHBLIX, NpHBEIeH-
Hpix B paborax [oagbepra m [Tuumorro (Goldberg, Picciotto, 1955)
u Fonpoepra (Goldberg, 1961), ycranoBuBmHKX, yTO OTHOlIeHHe [o/Th
HAMHOTO BbillE Ha MOBEPXHOCTH KOHKpeunu «[OpH30HT», ueM Hemo-
CPeJCTBEHHO MOJ Heil, W NOACYATABIIMX HA 3TOM OCHOBAHHH CKOPOCTH
pocra.

Criepyer OTMETHTB, YTO CKOPOCTH POCTa KOHKpeLHH, MOJACYHTAHHbIE
PaccMOTPEHHBIMH BBbIILIE METOJAMHU, SIBJISIOTCA COBEpPIIEHHO HEBEPOSITHbI-
MH, YTO MOXKHO IOKa3aTb Ha psfie He3aBUCHMBIX mnpuMmepoB. Tak,
Fonn6eprom (Goldberg, 1961) noacuuTaHo, 4TO CpelHsst CKOPOCTb
pocta KoHKpeuuH «lopusont» cocrapiasier Menee 0,01 m B 1000 ner.
Ho nockosibKy accoluHpYIOLHe ¢ 3TOH KOHKpelHed ocallku oTaaraiinch
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€O CKOPOCThIO onpejeseHHo Bulie uem 1 mam 3a 1000 ner, To u3 Takoro
COOTHOILEHHST CKOPOCTEil BBITEKAeT, YTO 3Ta KOHKpeuus JojxkHa Oblia
Obl OUeHb CKOPO OKa3aThcs norpedeHHoil H, TakuM o0pas3oM, JHIHTbCH
BO3MOKHOCTH pacTu Janee. [1ogo0HBIe COOTHOLLEHUS CNPABEAIUBLL IS
GONBILIMHCTBA  KeJe30-MapraHieBbix  KoHkpeuud Tuxoro okeawa.
He ynusutensno, uto Menapa n Ilunexk (Menard, Shipek, 1958),
paccMaTpHuBasi rpaniHo3Hble HAKOMJIEHHs KOHKPeLHi Ha JHe 10ro-3anaj-
HOil uyactH TuXxoro okeaHa co CTONb TNPEANOJOKHTEIBHO HH3KUMH
CKOPOCTSIMH POCTa [0 CPABHEHHIO C TEMNAMH HAKOIJIEHHS acCOUMHPYIO-
IX C HUMH OCAJIKOB, Ha3Ball Takue COOTHOIIEHHS CKOpocTeil 3ara-
JOuHEIMH. [lnsi Toro utoGbl NPeojoJeTh 3TO OUCBHAHOE 3aTpyAHEHHeE,
Menapa (Menard, 1964) BoinykieH ObUT MpHBIEUb AEATENBLHOCTb JOH-
HBIX OpPraHH3MOB, KOTOPblE HENpepbBHO nepeaBuranu Obl KOHKpPELHH,
MmoJJIepKHBasg X Ha MOBEPXHOCTH ocalkoB. Ho ecau yuecth pasmepbl
HEKOTOPBIX M3 3THX KOHKPEUMH, TO CTAHOBUTCH SICHBIM, 4YTO B pac-
CMAaTpPHBAEMOH THIIOTE3€e, BHANMO, TEPeoieHeHEl (H3NYeCKHE BO3MOYKHO-
CTH JIOHHBIX OPraHH3MOB.

Ecan e NpHHATE HeCKOJbKO 0oJiee BBICOKHE CKOPOCTH pocCTa
KOHKpeIHii, B YacTHOCTH CKOPOCTH, BLIYHCJIEHHBIC M3 JaHHBIX [ler-
tepcona (Petterson, 1943) nnu no martepuanam, nmomemeHHbM B pabo-
te ¢on bByrmnapa u Xyrepmanca (Von Buttlar, Houtermans, 1950),
To mosiBAsioTess Apyrue tpyianoctd. Hanpumep, Hutii (Dietz, 1955)
YCTaHOBHJI, YTO TOPOJibl BEPLIHH HEKOTOPBIX MOJBOAHLIX IOP LEHTPalb-
HLIX pailoHoB THXoro okeaHa, cBODOJHBIX OT CeHMEHTAIHH C MeJOBOIO-
NepHoja, MOKPbITH JIHIIb KOPKAaMH OKHCJIOB MapraHila, MakcHMaJsibHast
TOJIIMHA KOTOPBIX JOCTHTaeT HecKoJAbKHX caHTHMeTpoB. Eciu jonye-
THTh, YTO CKOPOCTh HApaCTaHU$l MAPTaHUEBBIX OKHCJOB COCTABJSET
BesiHunHy nopsiaka 1 mm 3a 1000 net, To npu Takux TeMnax 3TH TOPLI
JONAHBl Obl1H Obl MOKPHITECS 100-MeTpoBLIM clioeM TNOJ0OHBIX OKHC-
JIOB.

. Macuwmabe: paseumua node00OH020 BYAKAHU3MA, HeobXo0uMble
011 06BAcHerus opmuposarus KoHkpeyuir 6 Tuxom okeare. CKYAHOCTD
MMEIOIIUXCS Ha CEerofHs KOJHUECTBEHHBIX JaHHEIX HE TMO3BOJISAET
¢ HaJJerkauleil YBEPEHHOCTBIO OIECHHTb TO KOJHUECTBO JIaBH, KOTOpoOe
0Ka3aloch HeoOXOAMMBIM Juisi 0ObsSICHeHUS (GOPMHPOBAHUS 3aneei
MapraHueBblX KOHKpPeUHid B pasjiuuHbiX 00/acTaX OKeaHCKOro JHa.
M Tem He MeHee Jaxe rpy00 OpHEHTHPOBOUHBIN NOJACYET TOKAa3biBaer,
uyTo M3 0a3anbTOBOro MOTOKA TOJIHHON 1 M mpu maoTHocetH 2,9 M co-
nepxaunnit Mapranua 0,1% wmorno Obl BegenuThess 290 2 Maprasia
na 1 m* okeanckoro Aua. Ilpu stom gonyckaercs, uro auimb 10% wmap-
radila BBILEJauuBaeTCHd M3 JaBbl H KOHUEHTpUpyeTcs Ha Ane. [Ipuee-
JeHHBIE LHGPB NOKA3bLIBAIOT, YTO Jaxke OTHOCHTeNbHO HebGosbine
NOABOJIHLIE ByJKaHHUeCKHEe H3BeprkeHHs MapHueckoro cocraBa MocTa-
BJASIOT B OKeaH JOCTATOUHBIE KOJHUECTBA MapraHua Aasi obbsiCHeHH s

23*
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HabaogaeMblx Oosbminx KoHuentpaunii MnO, B rnyfoKHX OKeaHCKHX
pnagnuax (Mero, 1962; Cropusikosa, 1960).

Tuxuit okean GoraT AOKasaTesNLcTBAMHM BechbMa IIHPOKOTO [OABOJL-
HOro BYyJKaHu3Ma. [IpOAYKTHI M3MeHeHHs TaJaroHHTOB NOKPHIBAIOT
OrpoMHBle TJIonaAM oOkKeanckoro aua (Bonatti, 1963). Tloasoanbie
rOpBl M TaHOThI SIBJISIIOTCS PAaclpocTpaHeHHBIMH (POPMAMH MOABOJAHOTO
penseda, a oOHaXKeHHST BYJKAHUYECKHX TopoJ JuGo UX bbbl nosce-
MECTHO BeTpeuaioTcs Ha Ane okeada (Menard, 1960). B ocagkax neko-
TOPHIX O6jlacTell oKeaHa MIMPOKUM Pa3BUTHEM IOJb3YIOTCS MHHEPAJHI,
o0GpasoBaBilfecs B pe3yJabTaTe JOKaJbHBIX BYJAKAHHYECKHX Mpolec-
coB. [loatomy He ciaeiyer HeI0OLEHHBATL 3HAYEHHSI MOABOJHOTO
BYJIKaHM3Ma Jaxe [PH HeCKOJLKO YMO3DHTEJbHBIX pacueTax reoXxHMH-
yeckoro OamaHca B Dacceiine Tuxoro okeaHa; 310 0coGeHHO CrpaBein-
BO M0 OTHOLICHHIO K Maprasuy, 3HauuTesbHO Gosiee pacnpocTpaHeH-
HOMY B MeJiarHyecknx Ocafkax (KpPacHbIX IVIMHAX), HEXKENH B H3BEepIKeH-
HeIX Jaubo B ocagounslix nopogax (Kuenen, 1950).

BbIBOBI

M3noxkeHHOe Bbillle NMO3BOJAET cjielaTh CJAEAVIOUIHE BbIBO/bI:

A. OcBobox/ieHHe MapraHIla BCJIECTBHE BLIBETPHUBAHHSA MTOPOJ CYILH,
pacceHBaHHE 3TOTO 3JEMEHTA B OKEAHCKHX BOJaX H MeJJIeHHOe ero
ocaxJeHHe Ha JIHO, IO MHEHMIO PAJia aBTOPOB, ABJSIOTCH BarKHEHITHMH
npoueccaMd XumuHu Mops. OXHAKO nojgoOHb MeXaHH3M He Hrpaer
rJaBHOIL poJaH npu GOPMHPOBAHMH MapraHIleBbIX KOHKpPELHii.

b. Hapany ¢ xoHTHHeHTaJbHLIM BLIBETPHBAHHEM IIOJBOJHBIH BY.I-
KAHH3M SIBIACTCA JPYTHM OCHOBHBIM HCTOYHHKOM MOCTYIVIEHHSI Mapras-
11a B ocafiki Tuxoro okeaHa; ke/e30-MapraHieBble KOHKPEIHH T1yGHH-
HbIX o0JjacTeil oKeaHa, OYeBH/HO, TeCHeHIIHM 06pa3oM CBH3aHbl ¢ HCTOU-
HHKAMH TaKoOro poja.

B. Hna maprahHua xapaktepHa oOlias TeHJIEHIHA K ero KOHLEHT-
PHPOBAHHIO B BEPXHHX CJIOAX KOJOHOK IM1yGOKOBOJAHBIX OCAJKOB; [103-
Tomy ObLIO OBl OMIMOOUHLIM IKCTPANOJHPOBATL PE3YJLTATH HCCIE10BA-
HHI [TPHIOBEPXHOCTHBIX 00pa3loB Ha ray0OKO 3aXOPOHEHHLIE CJIOH.

B cBere H3/0EeHHOTO C/€LYyeT KPHUTHYECKH I€PeCMOTPeTh BLIBOIbI
M3 TeOXHMHYeCKHX pacueToB, clesanubix [onndeprom u Appenuycom
(Goldberg, Arrhenius, 1958), B OTHOLIEHHH MapraHiua H CBfI3aHHBLIX
C HHM 3JIEMEHTOB.
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INPOMCXO)KAEHHWE MAPTAHLEBBIX MHUHEPAJIOB
OKEAHA

[ac. Appenuyc, Huc. Mepo, . Koprkuw '

[MpuBomATCH KpPHTEPHH, TO3BOJSIONIHE Pa3/JHYaTh IKEJIe30-Map-
raHueBble OKHCHBIE MHHEpaJsbl, 06pa3oBaBlIHeCA H3 KOMIOHEHTOB,
NOCTYNHUBIIHX B MOPCKYIO BOLY BCJEACTBHE MOJIBOAHOIO BYJIKaHH3Ma,
OT MHHEPAJIOB, MeJ/IeHHO GOPMHPOBABIIHXCA H3 pa3baB/eHHBIX PacTBO-
POB KOHTHHEHTATLHOTO MPOHCXOXKIeHHS. PaccMarpuBaloTCsi OZHOBpE-
MEHHbIE [OCTYIUIEHHsI TOpHsl B OKeaHl U3 IOJBOJAHBIX BVJIKAHOB H €ro
OT/IHYHE OT KOHTHHEHTAJIbLHOTO TOPHs, [OCTVIAIOMEro B OKeaH B MaTe-
PHKOBOM CTOKe.

Co Bpemenu oTkpbiTHi Meppeem u ero corpyauukamu (Murray,
Renard, 1891) wmmpokoro pacmpocTpaHeHHs MapraHlUeBbIX OKHCHBIX
KOHKPELHil Ha JlHe OKeaHa BOIPOCHI HX IPOHCXOMKIEHHS MPOJAOJIKAIOT
UIHPOKO JHCKYTHPOBATbCA cpeld yueHolX. OHH aBTOphl MOJAraioT,
YTO NOABOAHBIH BYJIKAHH3M SIBJISIETCS. OCHOBHBIM HCTOYHHKOM Maprai-
na, JpyrHe ykasblBalOT Ha COKpallleHHe KOJIHMYeCTB MapraHua B KOH-
THHEHTAJbHBIX H 3MHKOHTHHEHTAJBbHBIX 0C3JKaX, KOTOPOEe, M0 HX MHe-
HHIO, TIPHBOJMT K IIOYTH NOJHOMY MEPEHOCY 3TOro 3JEeMeHTa Ha JHO
OKeaHa. AHa/H3y PasJHMYHLIX TOUEK 3PEHHA 1O 3TON MpobJieme MOCBsi-
umena paGora bBouarrn u Heiiany (Bonatti, Nayudu, 1965). O63op
COBpPeMEeHHOTo COCTOSIHHSI 3HAHHIl O CTPOEHHH H COCTaBe OKHC-
HBIX MapraHLUeBLIX arperaToB H3/0xeH B craTbe Appennyca (Arrhe-
nius, 1963).

Bowarte u Heiiaxy npuBogAT B cBoeil paGore NpsIMBIe M BechbMa
oGCcroATesbHbIC JaHHbIE, CBHAETE/NLCTBYIOUIHE O BYJKAHHUECKOM I[1pO-
HCXOXK/IEHHH TJIaBHBIX KOMIOHEHTOB KoHKpeuuil. Tem He MeHee oueBHI-
HOCTh [epPeHoca MapraHua ¢ KOHTHHeHTAJbHLIX 1wenb(pos B raybokue
3oHel okeaHa (Goldberg, Arrhenius, 1958; Kuenen, 1950) ne ocraeasier
HHKaKHX comuennii. [Tosromy caexyer npusHath, yto 06a STHX Mpolec-
¢a yUyacTBYIOT B HAKOMJEHHH MapraHia, KOTOPHIH (OPMHPYET OKHCHbLIE
MuHepaJbl Ha aHO okeana (CxopusikoBa, Aunpyuenko, Pomuua, 1962).
Ilpy TakoM mnOJOKEHHH Jies1 KpaiiHe HHTEPecHO HaHTH KpHTepHH,
MO3BOJIAIONIHE PA3JHYaTh MapraHueBble OKHCJDL, 00f3aHHEIE CBOMM
NPOHCXOXK/IEHHEM MOJABOAHBLIM H3BEDIKEHHSIM, OT OKHMCHEIX MHHEpAJOB,
CJIOKEHHBIX MPEHMYILIeCTBEHHO MapraHIeM KOHTHHEHTAJbHOTO MpOHC-

1G. Arrhenius,J. Mero, J. Korkisch, Origin of Oceanic
Manganese Minerals, «Science», 144, Ne 3615, 10 April 1964, p. 170—173.
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X0xK/eHusl. MHOrouHc/IeHHble aHa/JH3bl MAPraHIeBblX, NPeHMyLecTBeH-
HO THXOOKeaHCKHX, Koukpeuui (CkopusikoBa, Anjapymenko, Pomuna,
1962; Mero, 1962) MOKHO NIPHHSITL B KauyecTBe OCHOBBI Jiif pelleHHs
NOCTaBJEHHBIX 3ajay.

W3 naGmonenuit Hajy ofpasiaMu CTEKOJ, PearHpyloluX ¢ MOPCKOIl
BOJIOH, C OYEBHAHOCTBIO CJEAYET, YTO 3HAUHTENbHBIE KOMHYECTBA HOHOB
NepexoAHbIX 3IEMEHTOB B X HH3IIHX BAJIEHTHEIX COCTOSIHUSX IOCTYMa-
0T B MODPCKYIO BOAY MpPH MNOABOAHLIX BYJKAHMUECKHX H3BEDIKEHHSAX.
Muorue M3 3THX HOHOB, B TOM UMCJIE HOHBI 2KeJIe3a U Maprauia, HeyCcTok-
YHBbl B MOPCKOH BojJle NPH CBOMCTBEHHOM €H colepzKaHHH KHCJIOpOJa.
IlosTOoMYy MOMHO O0KHAATb, YTO TIPOU3OHIET MX MOCJAeJ0BaTelbHOe
ocaxk/ileHHe O/IH3 O4YaroB BYJKAHHUECKOH HJHM THAPOTEPMaJbHOH Aes-
TesibHOCTH.  [logpobHoe ofcyxxiaenue 3THX peaklMd NPHBOAUTCS
B pabore Bocrpéma (Bostrom, B pykonucu). [locTynatooumii ¢ KOHTH-
HEHTa PacTBOPEHHBIH MapraHell, PaBHO KaK H MapraHel, OCTaBLIHHCS
B PAcTBOpe nocjie OKUCJAeHHs U THAPOJH3a OCHOBHOH Macchkl MPOAYKTOB
BYJKaHHYECKOTO H3BepKeHHA, OyJeT HAXOAWThCHA MPEHMYIIECTBEHHO
B (opMe HezapsaKEHHBIX THAPOOKHCHBIX pa3HocTel, ofpa3yloux
HCKouMTenbHo pasbasiennsiii pactBop (Sillen, 1961). T'onabeprom
(Goldberg, 1958) usmepeno, uTo B MOPCKO# BOJIe KOHIEHTpAlHs Maprau-
1a, NPHCYTCTBYIOIIEND B BHMJE YacTHIL, TNPOXOASIIMX uepes (GUILTD
¢ auametpom oTBepcTHs 0,5 W, cocTaBisieT BeJHUMHY Topsiaka 4
» 107 moae/2. Kak yxassiBaeT Boctpém (Bostrim, B pykonucu), Han6o-
Jiee BaxKHbIM (PAKTOPOM, KOHTPOJNHPYIOUIUM CKOPOCTh OKHCJIGHHA MOCE
BYJIKAHHUECKOTO M3BeprkeHHs Ha JHe TyOOKMX vacTeil okeaHa, sBJIf-
ercsl NOCTYIJIeHHe DPAacTBOPEHHOro KHeaopojia. Tak Kak oOblyHas
KOHIEHTPAaUMs KHCA0OpoJa B MODPCKOH BOJE JOBOJBHO Majna (B Kaue-
CTBE XapaKTepHOH BeauuMHbl MOXKHO NpHHATL 1,3 X 107* moas/a), TO
JUIst OKHMCJIeHHsI 1 Mojsl JBYXBaJIeHTHOIO Mapraiiia B YeTbipeXBaJCHT-
Hy1o opmy norpedyercsi IKBUBAIEHTHOE KOJHUECTBO, PaBHOE NpHMep-
Ho 4000 2 mopckoit Boael. Bysep u I'prorrep (Buser, Griitter, 1956)
HauwiM, uTo TBepAasd (asa, obpasylomiascs NpH H3HAYAJbHO HHU3KHX
3HAUEHHAX OKHCIMTENbHO-BOCCTAHOBHTENLHOTO MOTEHIIHana, NpeacTaB-
JleHa CMElAHHO-CJOHHOH CTPYKTYpOH (MO-BHAMMOMY, HEYCTOHYMBOI),
cocTosuler u3 yepejyrouxes ciaoeB MnO, u Mn(OH).. Jta crpykTypa
OT/IHYAETCH 3HAYHTENBHOH HeyNOpsIOYeHHOCTbIO, B Pe3yjbTaTe HMeeT
MECTO HEKOTOPOE CHHzKeHHe TpeGoBalMil MO OTHOIIEHHIO K CTEPHUECKHM
XapakTePHCTHKAM 3aMellalomux HonoB. MHbIMH cjloBamu, BO BpeMms
OLICTPOTO OCaXK/IAEHHA U3 BYJKAHOI€HHLIX PacTBOPOB NMPOHCXOMHT 3aX-
BaT GOJIbIIMX KOJHYECTB HOHOB METaJJIOB, IHPOKO pa3/Huaoluxcs
N0 BeJHYHHE H JIMTaHAHO-TNOJIEBBIM XapaKTepHCTHKAM.

Onuocnoiinast crpykrypa MnQO, ofpasyer ycroiuusyio ¢asy npu
BBICOKHX 3HAUEHHAX OKHCJIHTEJNbHO-BOCCTAHOBHTEIBLHOIO IOTEHIHaJa
Cpellbl, 3TO NPOHCXOAMT B MO3JIHHE CTaJHH Npolecca OKHC/AeHHs, Korja
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KOHIIEHTPAIHH pearHpyiolliiX KaTHOHOB MeTalJIOB MaJbl 10 CcpaBHe-
HIIO C KOHLEHTpalHeH pacTBopeHHoOro kucjaopoaa. Ouepnano, uTo
TakHe BLICOKHE OTHOLIEHHS COJAEPIKAHHH KHCI0POAA K KOHUEHTpaIHsIM
pearupymIiX KaTHOHOB GyAyT CYUIECTBOBAThL 1P BLICAXKHBAHHH JIHOO
MapraHUeBbIX coOeJAMHeHuH, pasbaBasomMXcs B XOJe JUIHTeNbLHOTo
ocamieHust, Jaub0 MapraHueBblX KOMIUIEKCOB, H3HAYaJlbHO IIOCTYIIHB-
LIMX B OKeaH B Pe3Ko pa30aBjeHHOM COCTOSIHHM (KOHTHHEHTAIbHLI
CTOK), BKJIOYasi BBIHOC PacTBOPEHHOIO MapraHina ¢ KOHTHHEHTOB.
O6pasyiomiecss B pesyjbTaTe 3THX [POLECCOB BBICOKOOKHC/IEHHbIE
(hazosble Tinel MnO, 3aneralor Ha AHe OKeaHa, B HUX 0oOblyHO Habuio-
JlaeTCsi OTHOCHTENBLHO BEICOKAs CTeleHb YINOpPsI0YeHHOCTH COCTaBJSIO-
IHX MOJIEKY/IAPHLIX CJIOEB B OTVIMYHE OT CMeIlaHHO-CHAOHHBIX CTPYKTYP
Mn(II) — Mn(1V). DBecnopsjouHoe coefunenue ¢ IIHPOKHM HaGoOpoM
MOCTOPOHHMX HOHOB BechbMa XapakTepHoe siBleHHe N5l TakuxX ObICTpo
ocaykAAIONMXCs HEYNOPAJOYEHHBIX CTPYKTYD €O CMeIIaHHbIM HOHHLIM
sapsigoM. HanpoTue, oHo He oOTMeuaeTcss B BEICOKOYTOPSsIJOYEHHBIX
arperarax MnO, u FeOOH, xpucrannusanus KOTOphHIX, 1O Bcel Bepo-
SITHOCTH, MpOTeKasna BechMa MelyieHHO. MmeroTes cephesHble OCHOBAHHS
nmoJarath, 4TO TAaKOH MeJJIeHHHIH POCT NPOHCXOAU TIPH OCaXKACHHH
u3 pactBopa. OfHako He c/lelyeT MCKIOUaTb TaKxkKe BO3MOMKHOCTh
BTOPHUHOIO OKHCJIEHHS M TEPeKPUCTANIH3AUMH CMeIlaHHO-CIOHHBIX
CTPYKTYP B TeueHHe AauTesnbHoro Bpemend. [lostomy B Hacrosiee
BPeMS 3aKJ/IOUeHHE O NPOMCXONKIEHHH W XapakTepe ocamJleHds pac-
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P uc. 1. Pacnpegenenne yacror oTHowennii Mn/Co B MapraHueBBIX KOHKPEIHAX

Tuxoro okeana. Bcs COBOKYNMHOCTb KOHKpEIHit Nojpasjensercd Ha BHICOKO-

i1 HH3KOK0GaNbTOBYIO MPYNIbl, YCIOBHAA MPAHHIA MEXKAY KOTOPBIMH PHBOAKTCS
Mo 3HayeHHI0 aToMHoro orHowenuss Mn/Co=300.
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CMaTPHBAEMBbIX COEJMHEHNH, OCHOBaHHOe JIHIIbL Ha CrelHpHKe KpHCTad-
JMYECKOH CTPYKTYPHl MHHEpasa, MOKET OKas3aThCs MpeKIeBpeMeHHbIM.
Opuako Apyrue KaTHOHBI, BXojsiue B coctaB Mn(11)-caoes cmernannoi
CTPYKTYpHI, HO He ciaraiouine Kpucraaasl MnO,, MOryT ceirpaTe podsib
namsiTH, 3aneyaTiieBlieil M3HayaJbHEE OKHCIHTENbHO-BOCCTAHOBHTE b-
Hble VC/IOBHS BpeMenu ocaxcaenusi. Cneayer oxuAaarh, 4TO CpeiH
nepexoiHbX 3d-3/1eMeHTOB KoDaabT OKaxeTcss HanboJIee COBePLUEHHBIM
MHINKATOPOM TaKOro poja, MeHee MNOAXOAALIMMH AIsT STHX 1eJsef
ABAAIOTCA XPOM, K€1€30, HHKeJb 1 MeJlb B CBA3H C HX KOJHYECTBeHHbI-
MU COOTHOIIEHHSMH, MPHPOAOH PACTBOPEHHLIX Pa3HOBMIHOCTEH W HMX
noBeJleHHeM B H3BepKeHHbIX cHcTeMax. Dousee noapoOHblil aHanus
JUMATHDPYIOMIMX YCJIOBHI colepmurcs B pabote Appennyca u Bonarti
(Arrhenius, Bonatti, 1964). B mopckoii Bole Ko0albT, MO-BHAHMOMY,
HaXOAUTCS B ABYXBaJeHTHOH ¢opMe. B TakoM BuJe OH OcTaeTcsl yCTOH-
YHUBLIM JIO TeX 3HAYeHHIl OKHCIHTEIbHO-BOCCTAHOBHTEILHOTO IOTEHILH-
ana, TPH KOTOPbIX npoHcxoauT okucaerune Mn (II) (Sillen, 1961;
Arrhenius, Bonatti, 1964; Goldberg, 1961). Mo:xHo nonaraTb, uTO
Co (11) Bxomut, 3amemas Mn (II), B cocTaB cMelnaHHO-CJAONHBIX MHHE-
pasoB, UTO YKa3blBaeT HA HHM3KHE 3HAYEHHS OKHCIHTEJbHO-BOCCTAHO-
BUTENBHOIO IOTEHIHada BO BpeMs ux ¢opmuposBanus. W npeficteu-
TeabHO, OonbinHe kKosHuecTBa KoOalbTa B OKHCHOH MaprarueBoil (ase
BCTPEYAIOTCsA B KOHKpeUUsax ¢ oOLMM BLICOKHM cofepzKatneM KobalibTa
(tabn. 1) (Arrhenius, Bonatti, 1964).

Hanporus, oTcyTcTBHE KoDanbTa M JABYXBaJIeHTHOTO MapraHiia
B MHHEPAIBHOH CTPYKTYPe MapraHIeBOro OKHCJIA YKasblBaeT Ha BHICO-

Ta6auma 1

Conepxanus Topusa 1) ¥ koGaabra 2) B BAJOBBX arperatax Maprasiessix
KOHKpPeUHH M3 Pa3jauuHblX y4yacTkog oweawa. Cocras oraeapHwix (as,
CJAraouMX 3TH arperatsl, paccmMarpupaercs B paGorax AppeHuyca
(Arrhenius, 1963) u Appesnyca u Bonattn (Arrhenius, Bonatti, 1964)

ConpepxxaHue ajieMeHTa,
1-10—4 BecoBhle %,

CraHnra 1llupoTa JoaroTa

Th Co

DWBD 4 17°20" 10 146°30" 3 84 9100
DWHD 72 25°31" 10 85°14" 3 58 4400
Alb. 4713 9°57’ ¢ 137°47" 3 75 1100
Alb. 4711 7°48" 10 94°06" 3 17 295
Alb. 4721 8°08' 10 104°11" 3 5 520
¢ 126°7" 3 9 60

Alb. 2 28°23°

1) KonopuMmetpHYecKoe onpejieieHHe Nocje OTAe]eHHs METOAOM HOHHOTo oGMeHa
(Korkisch, Arrhenius, B meuarts).

?) OnTHyeckoe CreKTpoMeTpHuecKoe omnpejedenHe (BeinonHeno Homocom u TIox-
JKHHOM) H3 aJIMKBOTHOM 4YacTH oGpasia, B3ATOro JJIsd onpejefeHHs TOPHNA.
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KYIO CTeMeHb OKHC/IeHHs MapraHiia BO BpeMs OcaxKAeHHs, uTo, Mo Beei
BHJHMOCTH, CBSI3aHO C MEJJIEHHBIM OcazKJeHHeM M3 BecbMa pasbasJ/ieH-
HOro pacTtBopa ¢ OOBMHBIM (Kak YNOMHHAIOCh BBILIE) COAEDIKAHHEM
Kucsopojga. Hapymenns B nojgoGHoM mpouecce pacnpefenenus, obyc-
JIOBJIEHHBIE  perHoHaNbHLIMH H3MEHEHHAMH coJepaHui  KobanbTa
B MCXOJHbIX NMOPOJAX, CBOASATCH K MUHHMYMY BeJeICTBHE paBHOMEpHO-
ro pasjenenusi KoGanbTa MeKAY KHCJABIMH H OCHOBHBIMH TIOpOAaMHu.
[Tocaeanee oGCTOSITENBCTBO Pe3KO OTIHYAET KoOaJbT Cpefd ApYrux
3d-3J1eMeHTORB.

Ta6auna 2

Topuit B MHHEpaNax 3aMelleHHs 110 MOPCKOMY CKeJAeTHOMY
anatuty H B (pochaTH3HPOBAHHBLIX OCTATKAX PACTHTEAbHOMH

TKaHH
O6pasen Tgéctl):lg "/‘o'
PrifHble OCTATKH M3 TelarHuyecKHX OCajIKOB
(skBatopuarbnan yacte Tuxoro okeana) !,%) 92
PLi6nble OCTATKH M3 TNeNarHYecKHX OCajKoB
(noGepexxkbe Mekcukn) . . . 73
PhiGubie OCTATKH W3 TeTarHueCKHX OCAIKOB
(sxkBaTopuanbHasi 4acTk THXoro oxeana)l) 30
PoiGHble OCTATKH H3 NeXarHYecKHX OCalKOB;
dopmannst Mozgeno, TpeTHUHbIE OTJIOKEHHS;
OTHOCHTENIbHO  GBICTPO  HaKamJHBaloLlLHecs
Mesnkosofubie ocaaki (Kaandopuns) 1.2) 24
3y6 axysel; Mesoszoiickue oraoxkenus (Komo-
pajo) . . 847
d)occpamsupoaauﬁaﬂ Kopa uepeﬂa (Cpe,zuie-
AMepukaHckuil xeao6) . . . . . 295
HaBep:kennas nopoja, cpeixee co,a.ep}xanﬂe ") 12

1) B pa6ore Appennyca u Bouarrtu (Arrhenius, Bonatti,
1964) paccmaTpHBaeTcs 3naueHHe pacnpocTpaHeHHs pelKose-
MeJBHBIX 3JeMEHTOB B 3THX o0pasiuax.

?) XHMHYECKHIH COCTAaB 3THX 06pa3lioB H, B YaCTHOCTH,
BeJIMUHHBI COJep:Kanmili B HHX Topua obcykaalotea B paboTe
Appennyca (Arrhenius, 1963).

%) Hpusoaures B wensx cpasuenus (Goldschmidt, 1954).

B cBa3uH ¢ stiMH ocofenHocTsIMH KoOalbTa KpaiiHe HHTepecHo
BLIACHHTE €r0 YacTOTHOE M IJIOILaJHOe paclpeleseHHe B MapTaHIeBbIX
OKHCHBIX MHHepanax. Jlna Tuxoro oxeana umeercss 3HaYHUTENbHOE
YHCAO AHAAM30B OKHCHBIX MapraHueBbIX KOHKpelHi, oTOOpaHHBIX €O
3HAUMTEJNBHBIX TUIOManeil ero akearopuu. Puc. 1 wamocTpupyer pac-
npeie/ieHHe YacTOoT aTOMHBIX oTHoweHuii Mn/Co B cepuH Keseso-
MapraiueBblXx KoHKpeuuit 3 Tuxoro okeana. Y c/ioBHas TPaHHIlA MEKILV
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@ Hn/Co >300
o Mn/Co<300

P u c. 2, IlpocrpauncTBentoe pacnpejesenne aTOMHbIX oTHoWwenHiH Mn/Co B THXO-
OKeaHCKHX MapraHueBblX KOHKpPEIUHAX.

Konkpeuuwu ¢ HH3KHM COJAepPXKaHhem KoGaibTa, OUEBHJHO, (OPMHPOBAJINCH B pe3yJbTaTe
MejUuleHHOl KpueTansnaauuK pasGaBacHublX MapraHelcojepiallux pacTBOpos. Hamnpotus,
CTPYKTYPa, COCTap M ACCOUHALHSA € PAa2JCHKCHHBIMH BYJKaHHUECKHMH TPOAYKTaAMH, Xapake
Tepible U5l KOHKpPeuuil ¢ BHICOKHM coflep:anneM KoGalbTa, INO3BCJAAIT CHHTATh, 4T 0Gpa-
30BAHHE TAKMX KOHKpeuuil NMpoHCXoAusao B mpouecce HX GBICTPOrO OCAMKICHHSI H3 BYJIKAHO-
reHiblX PpacTBOPTB, MOCTYNAOUWHX B MOPCKYK BOAY, Y4aCTHUHO OGeAHCHHYIO KHCJIOPOAOM.

BLICOKMMH M HH3KHMH 3Ha4YeHHSIMH 3THX OTHOIICHHH NPOBOAUTCH IO
yactoTte pacnpejenenus ¢ orHomenuem 300 atomos Mn Ha 1 atom Co.
Ha puc. 2 noxasaHo niaomajfnoe pacnpejieieHye BLICOKHX W HH3KHX
BEJHMUMH OTHOMICHHI B mpejenax Tuxoro okeana. Ecau HCKIIOUATH
00pasibl, TArOTEKUIHE K 30HEe 3KBATOpa, TO OKAaKeTCs, 4YTO BLICOKHE
otnouiendss Mn/Co pacnpocrpanensl no nepudepun oxeana. OaHaxo
uMeloulHiics GakTHYECKHIl MaTepHas MO3BOJSIET CYHTATh, YTO MMOJAB-
JOLAs Macca MapradieBelX KOHKpelWi LeHTpanbHblX vacreil Tuxo-
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okeaHckoro Oaccefina oGpasoBajiack B pc3yabTaTe OLICTPOro ocaxjie-
HHsI M3 HeCTONKHX pacTBOPOB ABYXBaJEHTHOTO Mapratiia, OTJIHYa-
IMXCH OTHOCHTEBHO KOPOTKMM BpemeHeM cyluecTBoBaus. [Ipu stom
caelyeT OTMeTHTB, UTO OCHOBHBbIE KOJIHYECTBA JABYXBaJE€HTHOrO HOHA
Mapraia nocTynaii B OKeaH rJiaBHLEIM 00pa3oM BCJaeJCTBHE MOABOLHOIO
BysaKaHuaMma. Jlomyckaercsi Takzke, UTO OCHOBHas uacTh Maprasiia,
CBSI3aHHOIO C KOHTHHEHTAJIbHBLIM BBIBETPHBAHHEM, OCazKfalach B UETH-
pexBaseHTHOH Qopme BOIM3HM MATEPHUKOB.

3HaunTeNbHbIH HHTEpPeC ¢ TOYKH 3PEHHS PAJHOXHMHH IIpeICTaBJs-
10T 3MOHpHYeCKHe HabaioleHust HaJ pacrpejejgeHHeM KOHIEeHTpalii
TOpHs B TexX KeJe30-MapraHleBbIX KOHKpelUHsiX, KOTopble, 10 Bcei
BHIHMOCTH, HMEIOT BYJKaHHYecKoe INpoHcXoxaeHnne. B oTamume or
NOCTeAHHX, OTMEUAETCs CYIIeCTBeHHAs 0OeJHEHHOCTb ITHM 3JMEMEHTOM
TeX OKHCHBIX MHHEPaJbHBIX HAKOMJIEHHI, KOTOpHe, KakK MoJaraior,
MMEIOT KOHTHHEHTalbHOe NpoHcXoxkieHHe (tabm. 1). Mayuenne Taxkoro
pacnpeleneHus NOKA3blBaeT, 4TO TOPHIi, a 1o ApyruM AaHHbM (Arrhe-
nius, He onyOAMKOBAHO) M YypaH, YacTHUHO IOCTABJASETCS B OKeaH
B pe3yJibTare NOABOAHBLIX M3Bep:keHHH. OCHOBHAS'yacTb BYJKaHOTEH-
HOTO TOPUS KOHUEHTPHpPYeTCSl B MEepPBHYHBIX LEOJHTax (rapMotom),
(POPMHUPYIOILMXCA B paHHMe CTaJUH B3aHUMOJEHCTBHA JIaBbl C MOPCKOI
Bomoit (Arrhenius, 1963; Picciotto, 1961). Onxnako 3HauMTE/NbHas
JIONsT TOpPHS, MO BCefi BHAMMOCTH, He OCaXKIaeTcs TOTYaC Ke Tocje
H3Bep:KEHHS, d HECKOJBKO TO03JlHee BXOAHT B COCTaB KeJe3HCTHIX
M B MeHbIUeil Mepe, MapraHleBbIX OKHCHBIX MHHepasaoB, o0pa3youuxcs
B pe3yJbTaTe MOCTEMEHHOTO MOCTYIIEHHsI KHCJI0pOJAa K BYJKaHOreH-
HOMY peakuuoHHoMy pactBopy (Arrhenius, 1963). [loaBuxHoCTs TOpHS
MOKeT OblTh TNOHATA [IPH pPAcCMOTPEHHH H3YueHHOro XHTaHeHOM
(Hietanen, 1954) Mexauu3ma ruipoausa, BKJI04ast NoCTeNeHHYI0 NoJuMe-
pusawio Th (O, OH) Th, cBsAi3aHHBIX B leNIOYeYHBIE HOHHBIE KOMILJICKCE,
CTabUJIBHOCTb KOTOPBIX TNOHHKAETCH C BO3pacTaHHEM uHcja CBHA3CH.

M3 paccmorpennsi jganHbiXx Taba. 1 BBITeKaeT, 4To TOPHI, Kak
H KoOalbT, MPEUMYILECTBEHHO BLIHOCHTCH M3 CTPYKTYDP MeAIeHHO oca-
KAAOMUXCST THAPOOKHCIOB keje3a W Maprasua. Ilostomy Moo
NPefNnoNoKHTh, UTO T€ COeJAHHEHHs TOPHS, KOTOphe NOCTYNAIOT B pacT-
BOPEHHOM BHJle B OKeaH BCJIEJICTBHE BLIBETPHBAHMA KOHTHHEHTANBHBIX
nopoj, OYAYT BXOAHTL B COCTAB APYTHX MELIEHHO (OPMHPYIOUIHXCS
KPHCTALIHYECKHX (a3, cTPYKTypa KoTopblX OnaronpusatHa Jisi BXo-
JKIEHHS B Hee 3TOro sjeMeHTa. BecbMa BeposTHO, yTO Haubojee Baxk-
HBIMM C TOYKH 3DEHHs MpPOLEeCcCOB IOIVIOIEHHs TOPHS SIBJSIOTCA
peaxosemesbHble (GochaThl, KOTopble 00pa3yloT ayTHI€HHBE BBIACJICHHS
N0 PacTBOPSIOMWEMYCH MHKPOKPHCTANJIHUECKOMY anaTHTY Ha JHe OKe-
ana (Arrhenius, 1963; Arrhenius, Bonatti, 1964; Arrhenius, Bramlette,
Picciotto, 1957). Kak npaBuio, B TakuX BbUIEJIEHHSIX HAKaMIHBAIOTCA
3HAYNTEJIbHBIE KoJHyecTBa Topus (raba. 2).
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U3YYEHHE TEOrPA®HYECKOTO
U BEPTHUKAJIBHOI'O PACIIPEIEJIEHWS
HEKOTOPBIX PACCESIHHbLIX 3JIEMEHTOB
B MOPCKOHM BOJIE METOJIOM
HEWUTPOHHOTO AKTHMBALIMOHHOI'O AHAJIHM3A

Honarwd D. lllymy, Kapa K. Typexoan *

ABTopamu paspaboTaHbl MeTolbl omnpeneneHHsi 18 paccesHHbIx
3JIEMEHTOB B MOPCKOH BOJE METOJAOM HEHTPOHHOTO AaKTHBALUOHHOIO
ananusa. Haunbosee coBepIIEHHLIMH ABJAAIOTCA METOAbl ONpeJeneHHs
30J10Ta, CeJeHa, cypbMbl, cepefpa, KobaabTa U HUKeas, AaioliHe rpes-
CTaB/€HHE O paclpeleNeHHH 3THX 3JeMeHTOB B MHPOBOM oOKeaHe.
[TocKOJMIBKY 30JI0TO, CeleH M CypbMa pacrnpefensitotrcess 0ojee paBHO-
MepHO, ueM cepebpo, KoOadbT M HHKE/b, NMOJydYeHHBbIE JaHHLIE MO3BO-
JASI0T CHeNaTh AOBOJIBHO OrpaHHYeHHBIe BbIBOJABI O BaXKHEHIIMX Tpo-
leccax MX NOCTYIVIEHHMs W ylanenust u3 Muposoro okeana. Hanpotus,
wabmofaeMble BapHauun s cepefpa, KobanbTa H HHKERs JAaior
BO3MOKHOCTb OLEHHTH pa3nuyHble (aKTOpbl, BAMAIOMIME HA KOHIEH-
TpalUH 3THX 3JEMEHTOB B OKeaHe.

HecmoTpst Ha TO 4TO B CeBepHYIO 4acThb ATIaHTHKH, HAXOASAILYIOCH
cesepree 10° 1o. mr., mocrynaer 60% Bcero pacTBopeHHOro Marepuana,
BLIHOCHMOTO peKaMH, colep:KkaHue cepebpa, koGanbTa H HUKENs B 3THX
pailoHax HHKe, yeM B JAPYrux uactsix MupoBoro okeana. 9To 3HauuT,
YTO KOHTHHEHTAJLHBIH CTOK He HrpaeT BaxKHOH posu B DaqaHce paceMar-
pHBaeMbIX 3JeMeHTOB JIsi ryOOKOBOAHBIX objacTell OKeaua.

OtHocHTenpHO GOJIbIIHE KOHILEHTPAHH KoOaibTa ¥ HUKeIst oGHapy-
JKeHbl B BOJax IeHTPaJbHOH yacTH THXOro okeaHa, TJle B MapraHueBbIx
KOHKpelUHsiX OTMeualoTcs BLICOKHe BeluuuHbl oTHomenHH Co/Mn
u Ni/Mn. Mwmeroummecss AaHHBIE O BYJIKAHMYECKOM IPOHCXOMACHHH
MarepHanta KOHKpeuHi 3THX obsacTeil No3BOJISIOT CYMTATh, YTO HUKEJb
¥ KOO4ZbT B MOKPHBAIOMWKX TOMAX BOAbl TAKKe BYAKAHOIEHHDI.
OpHako  JOKa3aTeabCcTBa  aHAJOMMYHOTO MPOMCXOXKIAEHHA cepebpa
OTCYTCTBYIOT.

HeBbiBeTpeyiklii MaTepHasn MOpojJ, MNOCTABJSeMblil HENMOCPeACTBEHHO
B OKeaH JeIHHKaMH AHTADKTHKH, CYUIECTBEHHO BJHSET, TO BCei
BHMMOCTH, Ha OanaHc KpeMHe3eMa B OKEaHE€ W YacTHYHO CKa3LIBaeTcs
Ha Oanance psja paccesiHHbIX 3J1eMEHTOB, BK/iouas KoOAlIbT H HUKEJb.
Onrako HMemMXes JAAaHHBIX HEeAOCTATOYHO AAA ORHO3HAYHOH HX
HHTEeppeTaluy.

1Donald F. Schutz, Karl K. Turekian, The investiga-
tion of the geographical and vertical distribution of several trace elements
in sea water using neutron activation analysis, «Geochimica et Cosmochimica
Acta», 1965, vol. 29, p. 259-—-313.
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OTmeuaemple B npoause JIoHr-AfJeH] OTHOCHTENbHO HU3KHE KOH-
ueHTpauun kobanbTa H HUKead no cpaBHenuio ¢ Cepephoil ATnaHTHKON
YKa3biBaloT Ha yJaJeHHe 3THX 3JEMEHTOB M3 MOPCKOil BoJbl Gaus Gepe-
roB. B raybokoBojHbiXx yuacTkax Mopsi O0Jabluas uacTh KoOaabTa
M HUKeIs YAadsieTcss W3 MOPCKOH BOABI B Pe3yJbLTaTe COOCAMKAEHM S
C JBYOKHCBIO MapraHua, OJHako isi cepefpa €IHHOTO Mexanu3ma
VIANeHAsT He * yCTAHOBIEeHO.

B obnactsax BbICOKOH OpraHHueckoil NPoAYKTHBHOCTH HaOsiogaercs
BO3pacTaHie KOHUEHTpauHid cepebpa, KobalbTa M HHKeNS ¢ ryGHHOM,
4TO CBHAETE/ILCTBYET 00 H3MEHEHUH KOHUEHTPAIHH paccesiHHBIX 3JeMeH-
TOB BCJEJACTBHE OpraHuueckHx peakiuil. B ofnactax, rae Bocxoasmiue
TeYCHHs BCTPEUAIOTCA € HHCXOAALIHM ABHEHHEM OPraHHYeCKOro Marte-
puana, Co3jalTcsl YCJa0BHs A5 (OPMHUPOBaHHS OTHOCHTEIBHO MOBLI-
LWEHHBLIX YCTOHUMBLIX KOHUEHTpaUHil paccMaTpuBaeMbIX 3JeMEHTOB.

ONPEAEJEHUWE PACCEAHHBIX 3JIEMEHTOB B MOPCKOM BOJLE
METOJIOM HEHNTPOHHOTO AKTHUBALUHOHHOIO AHA/IM3A

Baederue

Boxa MmupoBoro oxeana noyti MOBCEMECTHO OTJIHYAETCSA [1OCTOSH-
CTBOM COOTHOIIEHHH OCHOBHBIX KOMIIOHEHTOB, B CBH3H ¢ 3THUM
H3MEHEHHE COJEHOCTH JABHO HCNOJbL3YeTcs A5 HAEHTH(HKAUMH BOA-
HblX Macc. OQHAKO H3MEHEeHHe KOHLEHTpaLMil paccesiHHbIX 3/1eMEHTOB
He 3aBHCHT OT BapHalHUH COJIEHOCTH, MOCKOJBLKY B MPOIECCAX MOCTYII-
JeHUs M yJAaJeHHsl yuacTByeT OOJblIAs 4YacTh paccMaTpHBaeMbIX
3JeMeHToB. [To3HaHHe MPOLecCOB FeOXHMHH MOPS, CBA3AHHBLIX C 3THMH
3JIEMEHTaMH, 3aBUCHT OT TOUHOCTH ONPEJeJEeHHH HX MalblX KOJHYECTB,
NPUCYTCTBYIOUIHX B MOPCKOH BOJE.

HefiTponublit axTHBAIMOHHBI aHAJH3 SBJSETCS BbLICOKOUYBCTBH-
TeJbHEIM METOJOM, MO3BOJAOUUM ONPEeIeaaTh OOMBLIOe YHCIO dIeMeH-
ToB. B mocsiefiHee BpeMmsi 3TOT MeTOX HCIOJiL30BaACA ANA BbISBJAEHNS
psila snemMeHToB B Mopckoii Boje (Fukai, Meinke, 1959). Hacrosimas
padora Obl1a HayaTa B CBfA3H C HCCJEI0OBATENbCKOH Nporpammoii,
COrJIacHO KOTOPOH HaMeyanoch OINpeJeJeHHe BO3MOXKHO HaubosbLie-
r0 YWCJIA pAacCesiHHBIX 3/IEMEHTOB B OTAGILHOM alHKBOTHOM oObeme
MOPCKOIl BOABI MpPH ONpeje]eHHbX  PalHOXHMHUYECKMX  YCJIOBHSIX
cuctembl. Pesyabratom 3THX pabor siBusack paspaboTka Gosee crie-
LHATH3HPOBAHHBIX MPOrpaMM HCCICAOBAHHil, B KOTOPBIX OCHOBHOE
BHHMAHHe YAeNAN0Ch ONpeAe/JeHHI0 CPaBHUTENBHO OrpaHHYEHHOro

ypcaa 3JIEMEHTOB INPH BechbMa IHPOKoM oTGope mpob Bojbl Mupogo-
ro OKeaHa.



370 JOHAJIBA, ®. UIYTI, KAPJ K. TYPEKbSH

Memodura om6opa npob

Metoauka otGopa mpo6 uacTHyHO ObLia onHcana paHee B paGote
Bontepa, Typexkbsna u Ilytua (Bolter, Turekian, Schutz, 1964).
[Tpobbl Bogwel oTOHpanuch COBMECTHO ¢ JIaMOHTCKOIl reosornyeckoi
obceppatopueil BO BpeMsi ABYX DelcOB 3KcrneAHIHOHHOro cylHa «Be-
ma» B 1961 u 1962 rr. TnyGuunsie npobel BOAB OTOMpPANKCL Npenmy-
IIECTBEHHO NpPH MOMOLIH 5H(-raJIoOHHOro IHJAHHAPHYECKOro OaTomerpa
¢ snokcHanbiM nokpeitheM (Gerard, Ewing, 1961), no nporpamme
or6opa npo6 ansi onpegenenus Cs'#, Sr*°, CM.

Kak nokasaHo B Taba. 5, HEKOTOpbIe mpolbl OTOHPANHCh NPH TTOMO-
mu 50-raJoHHOrO IHAnHApHUecKoro OatoMerpa Oe3 kakoro-nubo cre-
IIHAJILHOTO TOKPBITHS, €cad He CYUTATh aHTHKOPPOAMHHON IVICHKH
MeTajlla, HaHeceHHOH rajibBaHHUYecKHM criocoboM. Kpome Toro, psn
MOBEPXHOCTHEIX NMPOO ObUT B3AT NPH MOMOIIH MOMIBI, HCIIOAbL3YEeMOIl
a8 oxaamaenns rujaposedenku. Ilogasasiomas vacte npo6 GUALTPO-
Balach yepe3 MHKPOMOpPHCTHe QUABLTPEI ¢ oTBepeTHeM 0,45 p, a annk-
BOTHasl uacTh o6bvemom 100 a2 nepexocunach MHMETKOH B (uIakoHHI
M3 CTeKaa MNHpeKe, cHaOKeHHbIE NPHTEPTHIMHM NpoOKaMH. 3artemM 3TH
(hmakoHbl 3aneqaTbhiBATUCHL 3JMEKTPOH3OJSLHOHHON JEeHTOR W XpaHi-
JHCh JI0 ABYX JieT. ITo ucTeueHnu onpejesieHHOro BpeMeH npoBOANINCh
KOHTPOJIbHbIE OMBITEL C HCIOJB30BAHHEM PaJlHOAKTHBHOIO ceqeHa, ceped-
pa, KobanbTa, He3Hd, 1IIHHKA, XpoMa H cypeMbl. Beuto mokasauo, urto
no KpaiiHeii Mepe s 3THX 3JIEMEHTOB He HalJ/iojaeTcsl 3HAYHTENLHON
azicopOUMK NpH MepHoje XpaHeHHs A0 6 MecsueB, a Jnd IHHKA, Xpoma
H CypbMblL — B TeueHue 2 mecsiues (tabm. 1). Oanaxko ManoBeposiTHO,
uToObl ¥ TpH GoJlee JUVIMTeNbHBIX NepHOAaX XpaHeHHsl BAUSHHE alcop6-
IMH [POABIANIOCh CTOJb 3HAYHTENBHO, uTO Obecienuo Obl YCTAHOB-
JIEHHBIE BeJIHYMHBL aHAJIUTHYECKOH OKOKH. B onpejiesienne aHaluTHuec-
KOH omubKH BXOAUT M omuOKa, obycioBneHHas AudupepeHLUatbHOM
ajicopOIineit, MOCKOMbKY TaKHe OIEHKH OCHOBAHbI B HEKOTOPHIX C/ydasix
Ha OMpEeJeNeHHH HECKOJNbKHX Tmap npo6, BpeMsi XpaHCHHS KOTOPHIX
pasauyanoch He MeHee ueM Ha TOX.

Taéanuna 1

OnbiTel C HCNOJb30OBAHHEM Me4eHBLIX ATOMOB MO ONPEAEJCHHIO BEJHYHHBI
ajcopOouUH CTEKJIOM IMHPeKC

KOHTpOJBHAN aJiH- Henwityemaa anu- KoHueHTpanusa
KBOTHa# 4acTh, KBOTHa$ 4acTh, 0 M3BJe- 3JIeMEHTa B H3MEpeH-
SaemeHT HMIOYJbCHl B MHHYTY HMOVJALCH B MHHYTY HeHHSA HOMf Ha CYeTUHKEe
(7 mapra 1963 r.) (21 cenrsbpa 1963 r.) npoGe, MK2/2
Co 664 667 100,5 0,5
Ag 1 092 1078 98,6 0,5
Cs 13 214 13 027 98,5 1
Se 879 868 98,6 0.5
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ITpo6el Mopckoii Boabl o6bemoM 100 a2 H3MEPSJINCh HA PETHCTPHPY-
I0IIEM YCTPOHCTBE M (UABTPOBANHCHL UEPe3 MHKPONOPHCTBIH (GUABTD
mapku HA (0,45 p) B ckasHku u3 crexkna nupexc (125 wa). Ilapad-
JIEIBHO € 3THM NMPOH3BOAKJCH 0TOOP KOHTPOJIbHBIX a1HKBOTHLIX 0GBEMOB
(5ma). Ha ¢unbtpax ne Gb10 0OHAPYHEHO 3HAUNTENLHOH AKTHBHOCTH.

Banskue pesyabratel 6bumi mosyuenbl Anst Zn u Cr nocse 2-mecsd-
HOrO nepHoja XpaHeHus M Aas Sb — nocje 3 Hejess.

[Tpo6Ger u3 npoausa Jlour-Aiinena orbupanich NMpH MOMOIIK HeMe-
TAJJIMYECKHX  TIPoO0OTOOPHHKOB, OTPHILTPOBLIBAJIUCL YEpe3 [OpH-
cThle PUABTPBL ¢ oTBepcTHAMH 0,3 W H XPaHHJIHCh B TeX e YCIOBHAX,
4to TpoObl U3 TAYGOKOBOJHBIX o0OaacTeil.

Akmusayuonneul aHaiusz

Tpebosarus K uyscmsumensrocmu memoda

Konnenrpanuu nojasnsiomero GoJblIHHCTBA pacCesiHHBIX 3J1eMeH-
TOB B MOPCKOHl BoJe, Kak TpPaBWJIO, MEHSIOTCS B MHTEpBaje OT
mr2/a po 10712 2/4. Jlast JOCTHAKEHHS HeoOXOAMMOH aHalHTHYeCKOH
YYBCTBHTEJNBHOCTH OOJBIIHHCTBO HCCaefoBaTeneil ObBaeT BLIHYKAEHO
npuberatb K pazHooOpasHbIM MeTOaM XHMHYECKOTO KOHIEHTPHPOBAHH A
(Ishibashi et al., 1953; Lai, Weiss, 1962; Weiss, Lai, 1963; Weiss,
Reed, 1960). B Hamem uccaeoBanun He 66110 HEOOXOJUMOCTH B 110J006-
HBIX TOATOTOBHUTEJNBHLIX ONEPaLlHsX, MOCKOAbKY HEHTPOHHHI aKTHUBA-
IHOHHBI MeTOJ, OTIHUYAETCS UPEe3BbIYAHHO BLICOKOH YYBCTBHTEJBHO-
cThio. TaxuMm obOpasoM, vianoch n30exaTb TPYAHOCTEH, CBSI3aHHBIX
¢ omepanusMH XHMHUECKOTO KOHILCHTPHPOBAHHS.

Hecmotpsi Ha To uTO HEKOTOpPBIE paccesiHHbe 3J1eMeHThl MOXKHO Ompe-
JensiTb NpPH NpPSMOM OOJYYeHHH MOpPCKOH BOJAbI, UYBCTBHTENbLHOCTD
onpejesnennit nosbimaercss B 30 pas npu oOayyeHHH BHIIAPEHHOTO
COJIEBOTO OCTATKA 63 Kakoro-mHOO BHECEHHS XHMHUECKHX PEareHTOB.
Opuako BeImapHBaHHe MYTEM HATPEBaHUS HEPEIKO OCNOKHAeTCs pas-
GpBI3rHBAHMEM, BO3MOXKHOH JIETYUECThI0 HEKOTOPBIX pPAaccesiHHBIX 3Je-
MEHTOB H (paKLHOHHOH HX Kpuctannusauuei. [locaelnssi, B uacTHO-
CTH, IPHUBOJHT K 00pa3oBaHHIO HeOJHOPOJAHOH npoOul. Bee atu Tpya-
HOCTH YJAad0Ch YCTPaHHTh NPH BhICYIIHBAHHH 1po0 MOPCKOH BOAbI
MyTeM ee BBIMOpaKHBaHHs. ITOT MeTOJ KpaTko omucan B paGore Boare-
pa, Typekssna u Illytua (Bolter, Turekian, Schutz, 1964).

Tipoda mopckoit Boubl obbemom 100 ma ObiCTpO 3aMopazkuBajach
B BHJE TOHKOTO C/I0S HA CTEHKaX BakyyMHOH ckasukH (500 ma) npu
ee HenpepuiBHOM BpallleHHH B GaHe M3 CYXOro Jbja W aletoHa. 3arem
BOJA Hchapsilack B BaKyyMHOH cucteMe, cHaOmennod JTOBYHIKOH M3
CYX0ro Jpia — 3THI-OYTHI-LeN103046B. [loyuenHbiH CyXol Becbma
TOHKO3€PHHCTHIl MOPOIIOK YIAKOBHIBAJACH TEM MJIH HHBIM Criocobom

24*
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B 3aBHCHMOCTH OT TpeGOBaHHii, OOGYCIOBICHHBIX KOHCTPYKTHBHBIMIT
ocofeHHOCTAMH oOJiyyarollel  ycTaHoBKM. B Hawem wuccsieloBanuu
npobbl MoMellany B allOMHHHEBHIE aMnyabl auaMerpoMm 0,5 mioiiMa;
repMeTHUecKoe 3aKyrnopHBalie HX MPOU3BOJANJIOCH MPH MOMOLIH THApa-
BaHueckoro npecca. BoabumueTBo 06pasios obnyvanoch B KOHTeiiHepe
na 60—70 npo6 B peakTope MOLLHOCTBIO 5 Mam, npunajgiexKaiem
Komnanuu «lOHuon K3pOua Hykaeap» (Takcuao, Hoio HMopk); peaktop
Obl1 ycraHoBeH B niasatesnbHoM Oacceiine. Heckonbko npo6 mMopckoit
BO/Ibl, 3aKJ/IIOYEHHbIX B EMKOCTAX M3 aJlOMHHHEBOH (oabri, obayuanoch
B peakTope ¢ BO3AYUIHBIM oXJaxaeHneM (DBpykxeiipenckasi Haumuo-
HanbHas nabopatopus).

Oepanuverus 6 onpedenrenuu 00220MCUBYUUX NPOOYKMOE QKMUBAL UL

UyBCTBHTEABHOCTL YACTHUHO fBJAsETCs (PYHKIHEH OT BpeMeHH obmy-
UeHMs W Nepuoja nojypacnaja noJqyuyeHHbIX paJilOaKTHBHBIX M30TONOB.
3HauuTe/bHBIE KOJMYECTBA HATPHS B cOCTaBe CoJiefi MOPCKOH BOJbI
i OTHOCHTEJILHO MaJiblii nepuoA noaypacnaia Na* (15 yaco) oGyc/ioB-
AuBaior 00 BecbMa KOpPOTKHIH nepuoj obayueHus, Jub0 ATUTENbHOE
BpeMsi 0OJyUeHHs, COTMpPOBOKAAIOLIeecs MPOLOJKHTENBHLIM MepPHOIOM
OXJIaXeHHs. DTH Mepbl M03BOJSIOT OTHOCHTENBHO JIEKO ONepUpoBaTh
npobGaMi BO BpeMsi aHanu3a. KoHCTPYKTHBHBIE 0CODEHHOCTH peakTopa
HE TMO3BOJISIIOT [0JyYaTh KOPOTKOMKHMBYULHE H30TOMNBI, 103TOMY s
NOJIyueHHsi Pe3yJbTaToB BLICOKOI 4YBCTBHTEJNBLHOCTH NpoObl MojaBepra-
JHCh AHTeIbHOMY 06/1yuennio (150 yacoB) Npu BEICOKOH MHTEHCHBHOCTH
oGayuatomero notoka (2—6 < 10" nV). O6pa3syiouuecss NpH Takoi
oGpabotke Ooablune KoauuecTBa Na** 00ycaoBHIH HEOOXOAHMOCTB
NPOJOJIKHTENBHOrO Mepuoja oxaawienus (Gosiee 10 aueil), uto, TakHM
00pa3oM, MO3BOJIHJAO H3YUHTb TOJbKO OTHOCHTEJNbHO JAOJTOXKHBYIIHE
H30TOMBl, YKa3zaHuble B Tabua. 2. JIpyrue JAOJTOMKHBYIIHE 3JEMEHTHI,
HAanpUMep MeTajJjibl M3 TPYNNblL VIATHHBL U pPeJKHe 3eMJIH, BbieJIeHbl
U3 HACTOMIIEro HCC/efoBaHisl M PaccMaTpHBAOTCS OTAEJNLHO.

Paduoxumuneckoe pasdeaerue

Jlanabueiilee orpaHiuenie B cxeMe aHanusa Obl1o CBS3aHO ¢ Halu-
YyHeM XJOpd B cocTaBe cojeil Mopckoil BoAbl. [lpu npojojzutessHoMm
o6yueHud, KoTopoe HeoOXOAMMO /s TOJYYeHHs! BBICOKOH YYBCTBH-
TEJNBLHOCTH, B pe3y/bTare TepMUueckoil HeiiTponHoil peakuuu CI* (n, p)
S$% o6pasoBanock npumepho 0,1—0,5 cu® S* (nepuopg nosmypacnaga
87 nmueit, [7). 3HaunTeNbHAS BEJIMUYMHA AKTHBHOCTH TOPMO3HOTO H3JTY-
ueHusi B oO/yueHHOil npobe W OueHb HU3KHE AKTHBHOCTH HHTEpecylo-
IIHX HAC M30TOMOB NPHBEIH K HEODXOAMMOCTH HCIOJNbL30BAHHS HOCHTE-
JAeil U palHOXHMHUYECKHX MEeTOJ0B cerapaiui.
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Ha puc. | u 2 nokazauul jBe paszpaboTaHHBLIC HAMH CXEMBbl MOCIEL0-
BaTeJLHOCTH OMnepauuil paiHoXUMHYeCKoTo pasjenexus. Cxema, OCHO-
BaHHas Ha muaBaenun Na,CO; — Na,O, (puc. 1), siasierca Gonee
obuleit ¥ MoxeT ObiTh HCNOAB30BAHA, NOMHMO MOPCKOH BOABI, IS
MHOTHX JpPYTHX MHHEpaldbHBIX coefHeHuil. [pyras cxema, HauHHAIO-
mascs ¢ YCTaHOB/JAEeHHs paBHOBecHsl pacTteopa (puc. 2), Obiia cosjaHa
st Bosee OBICTPOTO ONpeieNeHnsl CPaBHUTENBHO HEeGOJBINOTO uHCa
3JIEMEHTOB.

' Ta6aunuwa 2

Peaxu,nu AKTHBAUHH H XaPAKTEPHCTHKH Y-le‘-lei'l. HCMOJb3yeMblX AJA aHaJH3a

JKCnepUMeHTaNbHBI

ITepuoxn Sueprua y-ayueit, - 1 it

Peakuus noaypacnaaa Mag "pcﬂ:}?ﬂ‘);&;ﬁe Lo
Agl®(n, y)Aglo 249 1u. 0,66; 0,88 0,02
Aul®7(n, y)Aulos 64,8 uaca 0,412 0,0001
Ba'30(n, y)Ba'® 11,6 . 0,63 2,6
Co*®{(n, y)Cof0 5,2 roaa 1,17; 1,33 0,005
Gr¥(n, p)Crd 27,8 1H. 0,32 0,01
Csl¥(n, p)Cs1 2,1 roga 0,60 0,05
Fe%®(n, y)Fe® 45 nH. 1,10; 1,29 1
Hi'®(n, y)Hf1?™ 70 au. 0,343 0,005
Hf80(n, y)Hf18! 42,5 nus 0,482
Hg?%(n, y)Hg?03 47 . 0,279 0,05
Ni%8(n, p)Co®8 71 nenb 0,82 0,1
Rb#(n, y)Rbe6 18,7 aus 1,08 0,2
Sb'23(n, y)Shi 60 aH. 0,60 0,05
Sc#(n, y)Scts 84 anst 1,12 0,004
Se™(n, y)Se™ 120 am. 0,40 0,04
Sr84(n, y)Srsd 64 ans 0,51 24
Tal8l(n, y)Tals? 115 au. 112 19292 0,0025
U=%(n, f)Batao 12,8 pus 0,81(Lal0) 0,1
Zn%(n, y)Zn® 245 an. 1,14 0,3
Zrd¥%n, y)Zrds 65 am. 0.72; 0,76 0,1

1) Becbma npHOAH3HTENbHbIE Npefesbl YCTAHOBJEHB Ha OCHOBAHHH 3SKCNEpH-
MEHTOB, NPOTEKABWHX B THIHUHBIX YCJAOBHAX:

a) aas onpejesNeHHs: HeoOXOAUMO 25 HMNYJbCOB B MHHYTY;

6) motok = 23 10" nV npu npogomKutenbnocTH obayuenust 150 uac.;

B) 100 M2 npober ¢ 30% -HBIM XHMHYECKHM BBIXOJOM;

r) 14 jaueil oxaasienus nocje BbleMKH npoG M3 peakTopa.

XHMHUECKHEe METOJbl, MMPHMeHseMble B CXeMax pasjeneHds, AB/If-
ot aubo CTaHAapTHBRIMH, JAHOO HECKOAbKO MOAH(HIHPOBAHHLIMH
B CPABHEHHH C 3aHMCTBOBAHHBIMH M3 JIMTepaTypbl MeToAnkaMu. B cBs-
3H € 9THM Mbl OCTAHOBHMCS JIHIIB HA BOMPOCAX, KacAKOMMXCs CHCTEMBI
MOPCKOH BO/Ibl, OKOHYATEeTLHOH OUMCTKH H TIOCJAEJHHX 3TaloB B onpe-
JEJICHHH OTAeJNbHBIX 3/1eMeHTOB. [lonnas ananuTHueckas MeTOAHKA
onucana B pabore lyrtua (Schutz, 1964). B uesom nanuune Goabmoro



COs
Hg yneryunsaercs
npu nnaenenun | Pacteop - HC1 4 SOg T Pactsop |- HeS | Pacteop 4 NaOH | Pacteop 4 NaB(CgHg)s
—_— l K woHHOOGMeHHOMY
T Se Jlo6Gaska | Se, Sh, Cr, Rb, Cs le, Cr, Rb, Cs Cr, Rb, Cs Rb, Cs basjieieio
HsO
g Sh Se SheSg Cr(OH)3 (Rb, Cs) THB
Q Cr -
2 Rb l Pacteop + HeS 4 NaOH | Pactsop -}- NH4CO3
!" Cs A |
=] Zn | Jlo6aska pas- Zn, Co, Fe, Sc, Ba, Sr Ba, Sr
2 Zn Hapnennoii HCI
-y Co (Ba, Sr) COy
B g = NHsOH [Pactuop - NaOH
= Sc
2 S Bt v, .
g Sc Ba Zn Co, Zn [ I NaOH
= Ba S S
© & J Co Co Pactsopenne H.Kuca. 4+
f Ag Zn Yeranoska -+ KNOg
- Ag Fe pH - 2
o, Au JloGaBka HgS
S - Ta Sec
S ZnSs K3Co (NOa)g
- Zr —— —_—
= il Hi Fe Pactpopenne » 8N HCI
7 Hi 5
= o c
] Eaireop-+-HNOy IKCTP AKUHA KEje3a H3ONPONHJIOM JHGO CHOBa BOAOI
© W ocaxienne B dopme ruapookucu. OcamaeHne
> THAPOOKHCH CKaHAHA H3 BOAHOM (haswl, pacTBopeHHe
= Ag Jlo6aska AgCl 8 HCl u ocaxaenne B ¢opMme GeHaenw cyabdanata
2 %: NH4OH e (Kemp, Smales, 1960)
= Zr l
= Hi Au | Jlobaeka uapckofi] SKcTpakuua 3THJAALETATOM
Ta | BOAKH OcaxAeHne € FHAPOXHHOHOM (Gold-—\L
Zr berg, Brown, 1950)
Hi Au
Ta | CnnaBaenne c nupocynbhaTom
Zr | PacrtBopeune B 0,5 M mapeneBoit KHCJOTH
Hf | Otaenenne npu nmoMoiulH AHMOHHOrO oGMeHa,
anuoHuT Dowex INs (Brandi et al., 1961)
Puc. 1. Cxema nocaenoBaTe/ibHOCTH onepaunﬁ B aHanH3e, OCHOBAHHOM Ha MeTO/Je pPABHOBECHOI0 NJaBJIEHHA,

TLAM ‘¢ Ta9I'vHOY rLe

HEGYAdAL "™ I'dvM
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yKcaa 3JeMeHTOB B Macce HocuTensi (okosao 20—30 me kamjoro meran-
Jla) 3ayacTylo 103BOJSEeT OOXOJAHTHCH Ge3 «oDpaTHBIX» HOCHTEJEN.
bonee obuieii npobaemoit siasietcs onpefesende S*. Metos, ocHOBaH-
Hbll Ha CpaBHEHWH CO CTAHAAPTAMH, PACCMATPHBAETCH HHUIKE.

Ptyrb VYaeryuupaiomasicss NpH IVIABACHHH PTVTb KOHJEHCH-
pyercs B TpyGuaTOM OTPOCTKE BOPOHKH, YKPENJIeHHOH B NepeBepHyTOM
BHJE HaJ TUIJIeM. 3aTeM PTYTh BLIMEIBAETCH H3 BOPOHKH KOHUEHTPHPO-
Baunnoit HNQO,, ocampaaercsa B dopMe cyabduaa, Oudiiaercs IyTeM ee
gumsyenust ¢ HNO; (1 : 1), orduabrpoBbiBaercsi Ha GyMarKHbIH JHCK,
BBICVIINBAETCs, B3BELIMBAETCS W IOMENIAeTCsl B HUKEJEeBYI IJa-
CTHHOBHJIHYIO €MKOCTb /s IOJICHeTa YHCJIa UMIYJILCOB.

Cenen. CeneHoBblit 0CalloOK OKKJIIOAUPYET OGOJBLINE KOJHYECT-
Ba S™ B (opme cyabpara, KOTOPHI He/lb3sl YCTPAHHTB Jake NPH I10B-
TOPHOM OCa)KJeHHH B NPHCYTCTBHH CyJb(aT3afepKuBaioero «oopar-
Horo» Hocurenss. [losHass ounHcTKa OT NpuMecefl JoCTHraeTcss MNpH
NOMEIIeHUH CeJNeHOBOTO ocajka B KBapleBylo TpyOKy, OAHH KOHell
KoTopo# 3anasin. llpu HarpeBanuu 310 TPYOKH cejieH OTTOHSIETCS BO
B3BEUIEHHYIO CUETHYIO aMmyJay H3 crekjaa nupekc. llpu B3aumojeii-
ctBud ¢ HNQO; center okucasercss B SeQ,, BbICYwHBaeTcsd H B3BelUIH-
Baetcs. 3atem SeQ, pacrBopsieTcs B BOJe M JAOBOAMTCS [0 CTAHAAPTHOIO
ofbeMa /s [OJACYeTa HMIYJbCOB ILMJIHHAPHUECKHM JETEKTOPOM.

JloGaBaenne Meranosa | Pacteop+HgS| Pacteop+NaOH | PactBopNa(CgHp)a

Ag Au, Sb, Se, Co, Rb, Cs Rb, Cs ‘
Rb, Cs, Co
Ba ¢
Sr !
Co(OH)s  (Rb, Cs) ThB
Au
K HOHHOOOMEH-
Sb HOMY pasfeJie-
HHIO
Se
Co Sh Pacteopenne Sb 8 3N HCI u nepeocaxje-
uue ¢ HaS
Rb Se Pacteopenune Se 8 HNO3 v nepeocaxie-
Hue ¢ SOz
Cs Au PacTBopeHHe Au B uapcKoH BOAKe H 3K-

CTpakyHusa 3THHAUETATOM

Ag Pactpopenne Ag B NH3OH n mepeocamxaenne ¢ HNg

Ba Pacteopenne Ba u Sr B pactsope 3/ITA w paspgenenue,
ocaxaenue Ba ¢ KgoCrOg

Sr Ocaxjenne Sr p naterke (NHq)9S04

(Sb) Pacreopenne 8 HCl u coefiunenne ¢ Sb, pacTeopenHofi
paHee

Pacteopennas 0GayuenHasi coJib B PACTBOPAX-HOCHTEAAX

P nc. 2. Cxema nociejoBaTeJbHOCTH ONepauHii B aHalH3e, OCHOBAHHOM Ha MeTO-
Jle paBHOBECHOTO pacTBOPEHHS,
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CypbmMma. Ocagok Sb,S; pacrBopsiercs 8 HCI. 3arem cyawdun
nepeocaklaercst JJf [OJHOrO OuHlleHHst oT S™, nocjie 4ero cypema
ocaxkpaercsi ¢ 8-rujgpoxcuxuHoauHom (Maeck, 1961); mocse BricyH-
BaHusa npu 110°, oXJaxAeHHsl W B3BelIHBAHHA OCAJOK NEPEHOCHTCS
B cueTHYyI0 amnyay, pacteopsaerca B 6N HCl u joBoautea a0 cranaapt-
Horo obbema Aasl MOJcueTa.

X p om. Ocanox Cr (OH); saxpateiBaer Gosbinne xoauectsa S,
KOTOPYIO MOMKHO YJQJIMTh JIMIIbL MyTeM OKHCJACHHS xpoma B Guxpomar
npu nomout H.O, B CHABHOIIENOUHOH cpele H MpH MNOCJAeIVIOoNe
KCTPAKIHH XPOMaTta MeTHAM300YTHAKEeTOHOM (4-MeTH/I, 2-MeHTaHOH)
n3 3M HCI (Maeck et al., 1962). Crepyer npoBecTH NoJHOE pasfozKe-
nue H,0,, npexie ueM MOAKHCIATE pAcTBOp, Bo H30e:xkaHue BOC-
cTaHoBREHHA XpoMmatHoro uoHa. llocnenoBarenbias OWHCTKA OpraHu-
ueckoil (assl aaukBoTHEIMH o6beMamu 3M HCI nozpossieT nosHocTbio
ocBoGoAUTRLES OT puMeceit S, Hakouell, XpoMar BHOBb 3KCTParupyer-
cst 2M NaOH — 3M NH,OH u ocaxaaercst B (opme xpomata Gapusi.
OtcyTeTBHE aKTHBHOCTH S™ yOeMTeNbHO CBHUACTENBLCTBYET O MOJHOM
yaanenuu cyabpata 3 ocaaka BaCrO,. Ocafok BeicylinBaeTcs, B3ge-
IIHBAGTCSl, TMEPEeHOCHTCH B aMnynay Jist Mojcueta, PacTBOpSieTCH
M JIOBOAMTCA A0 CTaHgapTHOro obObeMa.

Py6uagui u weswui. Onepauun no onpeaeseHuio 3THX
JABYX 3JIEMEHTOB METOJOM PABHOBECHOTO pacTBOPeHHS MOAPOOHO Omni-
canbl B pabGore DBoartepa, Typexbsina u Ulytua (Bolter, Turekian,
Schutz, 1964). Ocanok (Rb, Cs) Tetpadernnnbopa marpeBaeTcs B Teue-
Hue 30 munyT npu 350° U pacTBOpHMBle DOpaThl OTAGAAOTCH C BOJOH.
PyOuanii v mesuil oTAendi0TCs OT KajlHs U COBMECTHO OCaKJaroTcHd M3
MOpcKoi Boabl npu  pobGaBnaenun Na,AgBi (NO,)s. Urobbl  pobu-
ThCSI  XOPOIUEro  pasjesenusi, ocaxienne nosropsitorT. Ocaaox
(Rb, Cs) AgBi (NO,)s pactBopsiior B KoHueHtpupoBanuoit HNO,
a BHCMVT M cepebpo otaensitor ¢ HoS. Py6buanii n uesuit paspensior ua
KOJIOHKE ¢ KaTHOHHTHOl cMoaoii Mapku Dowex 50 W-xPs (200—400 wme-
wei), HCNoJAb3yA B KauyecTBe PacTBOPUTENA J/ad  3JIOHPOBAHUSA
0,6N HCI (Ishibashi et al., 1959). 3atem pyGuauit u nesuil ocaxjaorcs
¢ HaTPHEBLIM TeTpadeHna60pOM, BLICYIIHBAIOTCA H MOMELIAIOTCA B HHKe-
JIEBVIO TJIACTHHOBHAHYIO €MKOCTb JUISl MOJACYETA HMIYJbCOB.

Cepe6po. Xaopua cepebpa pacrsopsiercss 8 NH;OH u 3arem
ounuiaetcss myrtem coocaxaenust ¢ Fe (OH);, uto nospossier nonHocthbio
u3baBuTbesl OoT npumeceit S*. AgCl nepeocaxpuaercsi mpu JodaBKe
HNO;. Ocafok nepeHoCHTCS! Ha B3BEIIEHHBI MHKPOMOPHCTHIH HABLTP,
BBICYLIMBAeTCs, B3BELIHBaeTCs M pacTBOpseTcs A5 JAaldbheiiliero
nojcueTa.

3oaorto. QOcalok 3010Ta NPOMBIBACTCA HA MHKPONOPHCTOM
AucKe GUAbTPa, MPOKA/NMBAeTCs, B3BEMINBACTCH, MEPEHOCHTCS B Mep-
HYI0 CKNajKy H pacrsopsiercs Aas noicuera. OcraBluyiocs mnocae
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HauaAbHON SKCTPAKIHM 30J10Ta KHAKYIO (ady MoAmenaynBsanT, s
TOro ytoObl Y/AOBHTH B Heill TaHTaa, UMPKOHHH MM raduuil, KoTOphe
MOTJIH PacTBOPUTLCS MPH 3IKCTPAKIMM 1LAPCKOI BOAKOI.

luprkounuit, radouuil u taurtaua llasenesokucasii
pacTBOp UMPKOHMS, radHUs H TaHTana MPONYCKaeTcs 4Yepes KOJOHKY
¢ HOHHOOOMEeHHOA cmonoit Tina Dowex 1—S (100—200 memeit) no
MeToAy, onucaHHomy B paborte Bpsuan u ap. (Brandi, et al., 1961).
3areM HMPKOHMH M raduuil coBMecTHO ajoupyercs 200 ma pactsopa
1,6M HCI, 0,5M masenesoii kucjaorhl 1 0,007M H,0,. Jlonoanurennb-
Hole 500 ma Toro xe pactBopa amwoHpyloT Nb® — nmpoaykrt pacnajia
Zr%; 3T0T pacTBOp 3a HeHaJoOHOCTbIO BbUTHBaeTcs. TaHTal 3/Iioupyer-
cst 350 ma pacteopa 3M HCI u 0,5 M maBeneBoii KMCJIOTbI. JIHOAHT,
copepKauiii UHPKOHHI M rapHuil, JAOBOAAT J0 ILEJOYHOH peaknuy.
Ocaxpatomuecst ruppookucH pacteopsior B HCl. CootserctBylomuine
coeJiiHennsi MHHIAJBHOH KHCJAOTLL (TeTpaMamjesnaThbl) OCamKAalnTCs
(Steinberg, 1960), npokaJHBalOTCsi A0 CMELIAHHBIX OKHCJIOB, KOTOphle
3aTeM B3BeIIHBAOTCH M H3Mepsiotces coBMecTHo (Merz, 1962). OnbiTel
C HCNOJb30BAHHEM MEYEHBIX aTOMOB [OKa3blBAalOT, YTO OTHOLUIEHHE
Zr/HI B KOHEUHOM MPOAYKTE HE OTJIHYAETCH OT MOAOOHOrO OTHOMEHHS
B CMECH HOCHTE/S, UTO JeJIaeT BO3MOMKHBIM TOUHOE OINpeeseHHe BhIXO-
ja. 3To oBCTOATENILCTBO MO3BOJISIET BBHIMOMHATL TOUHLIE ONPEJeJeHHS.
Ocafok UHMPKOHHS clelyeT U3MepsiTh Cpasy 2Ke ocae HOHHOOOMEeHHOI
OYUCTKH, 4ToOBI H30eKaTh NOOOYHOTro BJAMAHHSA HapoxAatouerocs Nb.
Tantan ocaxJaercs HemocpelcTBEHHO M3 1@BEJEBOKHCJIOrO 3J0aHTa
npu aobaeneHuu AyounasHoi kucaotel (Hillebrand et al., 1953, p. 604)
nocJsie npubaBJeHHs HaCBIEHHOrO pacTBopa XjJopuaa amMonus. Ortae-
JIEHHBI TAKUM CNOCOGOM TAHTAJl HE COAEPIKHT 3aMETHOH MPHMECH, uTo
NO3BOJIIET MPOKAaNHBaTh OCadoK a0 okucH Ta,O; M  B3BEIIHBATH.
[locne B3pemMBaHHsI 0CAfOK MOJMHOCTBIO MEPEHOCHJICS B NIIACTHKOBYIO
MepHyio TpyOky auamerpoM 16 mm, pactsopsiics B HF w posopuncs
J0 cranjapTHoro ofbeMa.

Il v 1 k. Ocamok cyabduaa iuHKa pacTBOPSAOT, NEpeocamAalT
¥ NpOKanWBaloT 10 okucH. [lomyuenHslii mpokaneHHblii ocajlok B3Be-
UIMBAETCS, MEPEHOCHTCST B MEpPHYIO Kancyny u pactBopsercs B HCL

KobGaawrt CosS; pactBopsiercs B HNO,, ocamnaercss B cop-
me K;Co(NO,); u nepeocaxaercs BHOBb 15 OTJAEJNEHHs] BCel HMeio-
meiicst S®. Ocafok 3atem Bbicyupaercst npu 110° (Bate, Leddicotte,
1961), neperocuTca ¢ QUABTPA, B3BELINBAGTCS, MOMEIIACTCA B MEPHVIO
Kancyay W pacteopserca B HNO,.

Keuneso. Kaxknas dasa, comeprkauias »eaeso, THATEIbHO OUH-
maetcss npu nomomu 8N HCI ansa monnoro yerpanenusi npumeceii S,
3arem xeje30 CHOBa 3KCTParHpYeTcs B BOAY; PHAPOOKHCH OCaXKIaercs,
npokajuBaercs IO OKHCH, KOTOpasi OXJajlaeTcsi, B3BellHBaeTca H
pacTBopseTcs LIS M3MEepeHHd.
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Ckaujguit. Heopraunueckas asa, cojepzamias ckanauii, nom-
HeJa4YBAETC aMMHAKOM. 3areM THAPOOKHCh CKaHIUs pPacTBOPSIETCs
B 3N HCl u ocamxnaaercs npu AoGaBnenuu 4 ma 4%-Horo pacrBopa
Gensoscyaspokucaoro Harpus (Kemp, Smales, 1960).

b apui. TIloarotoBurenbHbe oONepauMyd MeTOAA pPaBHOBECHOTO
pacTBopeHusi noapoGHo omucaubl Bosarepom, Typekbsisom u LlyTuem
(Bolter, Turekian, Schutz, 1964). BaCrO, pactBopsietcs B yKCYCHOIl
KHCJIOTE H [epeocax<qaercs B IIPHCYTCTBHH CTPOHIIMEBOTO TOPMO3s-
wero Hocutenda u ATA mo merony Moutromepu (Montgomery, 1960).
OtuM cnoco0oM ObUI0 JOCTHTHYTO MpeKpacHoe OTAeseHHe OT OTHOCH-
TeJIbHO BBEICOKOH ¥ YaCTHUHO COBMajaiomled akTHBHOCTH S,

CTpoHduHil. VYcraHoBleHo, 4TO JJf I0JY4YEHHs] KOHEYHOro
ocajka cyabpara cTPoHiMSA, cBOOOAHOrO OT MPUPOAHOrO KaJbIUA MOp-
CKOil Bofbl, BecbMa 3¢deKTHBHEL ABa MeToAa. CorjlacHO NepBOMY MeTo-
Ay, ocalok kapOoHaTa CTPOHILHS MEepeBOJUTCS B HHUTPAT M KalbLHH
yaangercs npu cMemenud B nponopuuu 1:1 gubo ¢ araHonom, aubo
¢ aueronom (Leliaert, Eeckhaut, 1957). ITogo6uas oGpaGoTka UCHOMb-
soBasack Boarepom, Typekbsnom u IHytuem (Bolter, Turekian,
Schutz, 1964). B apyrom Metoe npou3BOAHTCH OCaxAEHHE CTPOHIHSA
B npucytereun DATA. INocsenHuit ceaA3biBaeT Kajbliiii B OoJiee mpou-
Hble KOMMJeKchl, ueM ctpoHuuii (Montgomery, 1960). H3buitok cyib-

Ta6auuma 3

PesybTaThl SKCNEPUMEHTOB C Me4YeHbIMH aToMaMH, NPOBOJHMbIE
AJS NPOBEPKH onpeaeseHuit, MOJyYeHHbIX Pa3AHUYHBIMH MeTOgaMM
NOATOTOBKH Npod

Dae MeHT MeToA naaBIeHHA MeToA pacTBOpeHH:A
weso oo XULOHIOSIS:  ancao npos S /OHIOSES

Ag 3 1,02 3 1,01
Au 4 0,99 2 1,01
Ba(U — Ba'40) 4 0,98 9 099
Co(Ni — Co%) 4 1,00 3 0,99
Cr 2 1,01 =g o
oo TS - 3 0.975
Fe 3 0,99 — —
Hf — Zr 2 1,06 o -
Hg 3 1,01 Lk ™
Rb — i 3 0,975
b 3 1,02 3 0,97
Sc 2 1,03 i =
Se 2 0,98 3 0,99
Sr 3 1,02 3 1.01
Ta 2 1,04 —_ —
Zn 3 1,03 . o
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dpamoro HOHa, Tpef)ylomerom COIVIACHO 3TOMY METOAY, TAKXKe CJHAYHKHT,
Kak «oOpaTHBlil» peareHT B oTHoweHnu S0, KOTOpbii MOKeT npo-
XOJHTh yepe3 BCH cXeMy aHaJHTHYECKOro OnpeaceHus.

Oneumer ¢ UCHOAB30BAHUEM MEHEHBIX ArTIOMO8

Joctuzkenue paBHOBeCHS! W METOAHKA OMpelesleHus BLIXOJA KOHT-
POJHPOBANINCE 3KCIEPHMEHTAMH C MEUYEHLIMH AaToMaMHu, pe3ynbTa-
Thl KOTOPBIX NpUBOAATCA B Tabm. 3.

BeijecTBo OCHOBHON MAaCChl, HCNOJIb30BABIUEECS B ONBITAX C Meye-
HBIMH aTOMaMH, OTJIHYaJoCh OT BellecTsa OOJYUYEHHOIl COJMH JIHIIb
HaanuveM S*. BoamoxkHble noGo4HBIe 3arpsi3HeHHs I1pod NPH OnbTax
C MEUeHBLIMH aTtoMaMu U Mpob MOPCKOM BOJBI MOCTOSIHHO KOHTPOJHPOBA-
JIHCh NapajJeNbHBIMH  PasleeHHsMH HeaKTHBHOro Matepuana. Hu
B OQHOM M3 3THX XOJOCTHIX ONLITOB HE OBLTIO ODHAPYKEHO OLLYTHMOI
aKTHBHOCTH, Jake mpu pabore ¢ MeYeHLIMH aTOMaMH, AKTHBHOCTb
KOTOPHIX HEPeJKO 3HAuMTeJIbHO NpeBblllana aKTHBHOCTH B Heobuy-
ueHHBIX TpoOax MOPCKOH BOJBI.

Memoduka usmeperus

OunimenHass GopMa KaKIOro 3j/eMeHTa 3aMepsjlach TpH TOMOLLH
obpluHoro 1,5 X 2 moliMa wWiaM  UHAHHApHUECKoro 3 < 3 AwoiiMa,
Nal (Tl) CUMHTHAIANMOHHOIO CUYETYHKA COBMECTHO € aAMILIMTYILHBIM
4HAIH3aTOPOM MMITyJIbcoB Mojenu 402 npouspojcTBa «TekHHKAN Meke-
ment kopnopeiiury (TMK).

KoMnsieKcHBle CNeKTpbl, B YacTHOCTH cyMMapHbie crnekTpnl Co®®
1 Co®, ucrmosp3yemble COOTBETCTBEHHO IIpH ONpeJesieHHH HHUKensd W
1 KobasnbTa, a Takxke cyMMapHble creKTpel Ba'{’ u Ba'®!, ucnoiabsye-
Mble NpH OnpeleleHHH ypaHa W Oapus, paspelialich NPH IIOMOLLH
HHTErpHpYIOWero ycrpoiicTBa Mojeau 522 npoussodctsa TMK. B stom
YCTPOHCTBE HMEJIHCh TaKikKe COOTBETCTBYIOLIHE NpHCrocobaenus sl
cHATHS GOHA W eJUHHYHOTO CJOXKEHHS mowafei y-nukoB. OkoHua-
TeJIbHbIE CTeKTPHL y-Jyueil NPoBepsHCh Ha YUCTOTY NYyTeM CpaBHeHHHA
€O CTaHIapTHLIMH MCTOYHHKaMH, a B clAy4ae Gojleeé KOPOTKOMKHBYLIMX
H30TONIOB TNYTEM oONpejesieHHsi NnepHoja WX TMoJaypacnaja.

Pezucmpamopst nomoxa

IlpoBeieHni0 aKTHBAIMOHHOIO aHaNHW3a MeIdeT He TOJBKO XJIop
MOPCKO# BOJBI, H3 KOTOpOro ofpasyercd S* u KOTOPblil MO 3THM TpH-
YHHAM HeOoOXOJAMMO OTAeJNATh MEeTOJOM paJMOXHMHUYECKOro pasjene-
Huf. Ha pesy/ibTaThl akTHBAllHOHHOTO aHa/IH3a CYIUIeCTBEHHO BHSAET
TaKKe H CAMO3KPAHHPYIOUHI 3(xpeKT Kamkaoro obpasia 13-3a 60JbIoro
ceuenus akrupaunu CI*®. [lojcuurano, 4ro 310T OCnabaAsIONHI ShdeKT
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coctasnsier 7% . Jta uudpa corsacyercs ¢ pe3yabTaTaMH H3MepeHus
yeTbipex npod, B KOTOpbIe ObLIN BHECEHbI H3BECTHLIE KOaHYecTBa cepel-
pa ¥ kobanbTa; 3aTeM Obli0 MPOBEAEHO CpaBHEHHE ¢ BHEHIHHM pert-
cTpatopoM mnoToka. BemuunHbl aas nepsbix o0pasuoB, aHalH3HupOBa-
HbIX MPH TMOMOLIH BHELIHHX PErHcTpaTtopoB MOTOKA, NOACYHTLIBANHCH
C YYETOM TaKOro Ko3(ppuuueHTa caMOIKpaHHPOBAHHS, KOTOPLIA cBA3aH
C BHECEHHEeM [IOMPABOK HAa KOJHYECTBO HCNOJbL30BAHHON BOJBL, ee
HCXOAHON COJEHOCTH H MOTEPH CONH BO BPeMSl UCNAPEHHS H YIIAKOBKH.
Oxnako nocTosiHHAs BeJIHUMHA OTHOWIEHWSA CTPOHIMSA K CONEHOCTH A1
LIHPOKOTO HHTEpPBala COJNEHOCTEH M PasHUHBIX reorpapuueckix Touex
(Chow, Thompson, 1955) no3Bosser HCNOAL30BATH CTPOHIHI KAk
BHYTPEHHUH perucTpaTtop notoka, He npuberas K 3THM IONpaBKaM
(Bolter, Turekian, Schutz, 1964). tor MeTox ocHOBaH Ha Jjomyiue-
HUH, YTO OTHOWIEHHE YyAeJbHOH AKTHBHOCTH CTPOHIMH H JAaHHOIO
sneMeHTa B npofe PaBHO OTHOWIEHHID VAeNbHLIX AKTHBHOCTEH 3THX
3J1EMEHTOB B CTaHAapTax, COBMeCTHO OGayueHHbIX cHapy:xu. [lposepa-
Jach TaKKe BO3MOZKHOCTb M3MEHEHHS 3TOr0 OTHOLIEHUS BCJeACTBHE
pesoHaHcHoil afcopOuuu snuTepMuueckux neirponos. [lposepka npo-
BOJMJIACH NYTeM CPaBHEHHA CTAHAAPTHHIX Map OTHOLUEHWS CTPOHIHSA
K 3J1EMEHTY, B KOTOPBIX OHBITHLIE HHTEHCHBHOCTH NOTOKA Pa3JHyaliCh
BaBoe. Haubospume pasanuns (7%) ObiM yCTaHOBJAEHB! IS Peakiuy
Ni®*® (n, p) Co®, uero M CJAeJOBal0 OKHAATb H3-38 OTHOCHUTENLHO
BBLICOKOTO 3HAUYeHHs MOPOra 3Toil peakunH. AHAJIOrHYHEI H BCE OCTalb-
Hble OTHOLLEHHS B MpeJesaX CTATHCTHYECKH MOJCYHTHIBAEMLIX BeJIHYHH
st 0DOMX MEeCTOHAaXOKAeHHi. Bee cTanjapTHble PerHCTpaToOphbl NOTOKA
FOTOBHJTHCH MYTEM I[lepeHeCeHHs MHUNeTKAMH CHeKTPadbHO UHMCTBIX
pacTBopoB ¢upmbi «LKOHCOH — M3ITTX3i» B Yallku H3 amiOMHHHEBOH
(oaBry, OTAMYAIOIIMECH BBICOKOH UHMCTOTOM.

Hpyeue npusenenua memooa

HecmoTtps Ha TO uTO nepBOHAYaAbLHOH IEJbI0 PacCMATPHBAEMOrO
MeTOla SIBJSJICS aHaiu3 MOPCKOH BOJAbI, €nocof paBHOBECHOTO CrJaB-
JIEHHS TO3BOJISIET UHMPOKO NPHMEHSATh 3TOT METOA A5 aHATH3a Majblx
KOJIMUECTB. MpakTHUecKu J060ro marepuana, B KOTOPOM MPEICTOHT
OTIpeJleIeHHe PACCeSTHHBIX 3J1€MEHTOB. JTHM METOAOM MOMHO aHa/H3H-
poBaTh KOCMHYECKYIO NbLIb, IOPOBHIE BOABI INIYGOKOBOAHEIX OCAAKOB
H MHOTOE JpYroe.

Meros BHYTpeHHHX CTaHAAPTOB NPUMEHHM H K APYTUM CHCTeMa,
AN KOTOPBIX HMeTcs NOAXOAALIHE NPHPOAHLIC cTaniapThl Janbo
K KOTOPBLIM MOHO 100aBHTb H30TOIEI, HE HAPYIIAIOUIHE 3TOH CHCTEMbI.
Onnaxko nofoGHBIE MEPHl MOTYT OKa3aThCsl HEOOXOAMMBIMH JIHIIL B TeX
Cay4asx, Korja [MOABJAAIOTCS TPYAHOCTH, CBSA3AHHBIE C CHJbHLIMH
sdpeKTaMH  CaMOIKPAHHPOBAHUS M HEOJHOPOJHOCTSIMH TIOTOKA,
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Tounocmeb u noepewnocmes uameperud

B taba. 4 u 5 npuseneno Gonee 750 onpefesenuii paccesHHbIX
3JIEMEHTOB B BoJax npoJausa Jlour-Aisena, Arnantuyeckoro, Tuxoro
¥ Muauiickoro okeanoB, B3AThIX Ha |12 CTaHHHAX ¢ pasiMuHBLIX IJIy-
Onn. CBoiHble pe3ynbTaThl aHaAH30B nomemiensl B Taba. 10. ITomumo
NepBOHAYAILHEIX IKCIEPUMEHTOB, BBINOMHABIINXCA A5 MPOBEPKH Crio-
coGoB Xxpanenus (tabna. [) W ananuTHYecKux MetojoB (Tabm. 3), mpo-
BOAMJICSI TaKKe P ONBITOB ¢ CaMoii MOPCKOH BOJOH s ompenee-
HUSl TOYHOCTH M [OrPEILHOCTH Pe3yJ/bLTATOB.

Ta6nuna 4

KohueHTpanun paccesiHnbiX 3JeMeHTOB B BOAAX npoausa Jlowr-Aiienn (8 MKz /1)

ITpodet orGupaanch 18 cenrabps 1962 r.

N CTaHLHH rny(‘:;ma, Ag Co Ni Sh Se
1 5 5,3 0,031 3,1 0,33 L
b 1.3 0,069 3,0 0,37 ,.0
3,4 0,050 3.8 0,48 0,12
3a b 1,2 0,070 0,68 0,42 0,13
2,0 0,050 1,9 0,64 0,10
3b 20 0,38 0,048 1,9
0,31 0,033 1,6
ba 5 1,6 0,062 1,6
0,036 1:3
5b 25 9,8 0,042 1,4
0,040 0,57
6 5 16,0 0,050 0,12
23,2
7 5 19,5 0,051 0,10
Cpejnee 0,048 2,0 0,43 0,11

st npoBepKH NPaBHILHOCTH MCNOJAb30BAHUS CTPOHIHST B KAUYECTBE
BHYTPEHHEro peruerpartopa notoka OblIM BBITOMHEHLI JVOJHPOBAHHBIE
onpeneneuns: 12 — cepebpa u 11 — kobajibTa, npHueM B KamkIOM
cjlyyae onpejenieline MpPOBOAMIOCH KAK C BHEIIHHM, TAaK H ¢ BHYTpEH-
HHM perHcTpatopaMi. Pe3yabrathl 3THX onpejeseHuii CBeJCHBI s
cpaBuenusi B Ta0J. 6, B KOTOpOIl He/b3si YCMOTPETh CKOJb-IHO0 3HAuM-
TeALHBIX pasIHuMil MEeXKAYy CpeJHHMH 3HAYeHHSIMH HJH BapHanuen
B napajyejibHblX ONpeJeNeHnsxX 3JeMeHTOB.



TaGarua 5
KoHuentpauns paccesHHelX 9/eMeHTOB B MOPCKo# Boge (B Miie /i)

8¢

J . IIpo-
Ne npoGu Jata Mecrononoxenne F,nri:ma, CMS;[UDD‘TB' Ag Co Ni Sb Eggﬂsg?e_- O&?ﬁ?«?“ 23‘2""
MEHTBL i BORA g 1)
Kapubckoe mope )é'
1B 3 desp. 920°31" c. w. 600 35332 0,18 1,3 0,29 Her ) =
1961 84°04" 3. 1. =
IF 3 desp. 20°01" c. . 11 35,840 0,49 0,093 2.4 Her 2 =
1961 84°21" a. . o
6 3 denp. 20°01" c. . 3000 35077 0,44 0,035 1,6 0,31 Her 5 -
1961 84°21" a. n. =
IN 10 cesp. 18239" ¢. 1. 3 35,823 0,56 0,057 2,0 0,29 Her <) f}
1961 81°58 3. 1. 0.62 0.050: 9.7 0,27 =
1L 9 denp. 17°49’ c¢. . 200 36,769 0,12 0,044 056 029 Se: 0,12  Her 3 :
1961 82°55" 3, 1. 0,16 0,042 0,56 0,095 il
0,16 ]
I'M 9 desp. 17°49" ¢. . 3000 35,139 0,12 0,079 0,67 0,21 Her =
1961 8255 2. I 0,080 0,057 0,85 7
1K 7 tenp. 17°33' ¢. ur. 400 35420 0,18 0,098 2,8 0,28 Se: 0,10 Her 3 '
1961 84°24 3. p. 027 0,071 29 027 014 2
0,25 0,098 o
0,29 0,091 =
1J 7 desp. 17588 ‘¢. mi: 600 35,997 0,10 0,074 1,8 Her 2 4
1961 8424’ 3. 1. 0,09 0,096 1,9 z
I H 7 desp. 17°33" ¢. w. 800 35,039 0,12 1.9 Her 3
1961 84°24" 3. 5t
[G 7 denp. 17°33 c¢. w 1000 34,942 0,13 0,17 . 6,0 Her 2
1961 84°24' 3. n. 0,10
| 7 denp. 17°33" ¢. m, 1350 34,987 0,064 2,8 Her )
1961 84°24’ a. n. 0,074 3,3
HL 11 12°55" ¢. 600 34,94 0,11 0,062 0,46 0,20 Her I
65%46" 3. 11
Mekcukanckut 3aius 5
V—18—50 6 Hoso. 25°03’ c. . 10 36,066 0,19 1,3 3,1 0,58 Her a3
1962 87 05 3. ;. 018 -« 12 1.4 0,58
V—18—51 6 Hoso. 25°03" c. wu. 3000 34,970 0,094 0,45 1.3 0,34 Her J =
1962 87°05" 3. 1. 0,19 0,51 2,0 0,34 g
Jabpadopckoe mope ;
X1 7 cenrt. 59°27' ¢. m. 100 0,11 013 30 Ha 3 £
1961 i - T 0,18
IXH 7 CeHT. 59°27' c. w. 200 0,092 0,10 8,5 Ia 3 iz
1961 55°17" 8. 1. 0,078 0,13 0
IX G 7 cent. 59°97" c. . 300 — 0,16 0,45 Ia 3 e
1961 55°17' 3. ;. 0
IXF 7 CceHr. 59°27" c. w. 500 — 0,089 0,12 3.2 Ha s, =
1961 B5°1F" .. 0,12 014 =20 o
811 016 >
IX E 6 ceur. 60°42’ ¢. m. 700 — 0,050 0,10 &4 Ja D -
1961 57752 8.4 0,064 0,15 5
IX C 6 cenr. 60°42" ¢. . 1300 — 0,30 0,089 2,0 Ha ) o
1961 67°62" 8.1, 0,18 0,062 1,9 e
T
Sanadrnan wacme Ceseproil Amaaumuru S
X B 924 cenr.  40°95' c. w. 5 — 0063 0,13 28 Se: 0,06  Ja 3 °’
1961 63°11° 3. n. 0,073 0,14 2,1 0,087 L
XD 25 ceur. J9I5" & i, 5 — 013 0,00 46 0,29 Se: 0,10 Ha 2] =
1961 63°09’ 3. 1. 012 0081 7.2 0,32 0,12 [}
Xc 25 cenr. 39°15" c. m. 500 — 029 0,13 32 029 Se: 0,069 Jla 3 3
1961 63°09" 3. n. 0,14 0,29 0,13 é
XE 26 ceHT. 37207 ©i o, 500 — 0,089 0,16 11,0 0,19 Ha ) =
r 1961 62°55" 3. 1. 0;13 0,12 86 0,17
VIII T "3 asr. 40°39" c. . 9 — 0,35 Se: 0,084 Ha 2 3
1961 55°58" 3. 1. =
VIII Q 2 apr. 38°48' c. u. 200 - 0,38 0,10 1.3 Ha 2 | m
1961 52°42' 3. 1.
VIII P 2 asr. 38°48" c. un. 300 — 03 0,13 1,2 Ha 3 -
1961 52949 5. n, 037 0,15 1.2 &
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lMMpopoaxenune Tada 5

Ipo-

2 I
Otpuabr-  goor-

" Pazinu-
Ne npo6sl Jlara MecTronono:kenue l'm‘(";mia, COM?:’(‘C“' Ag Co Ni Sbh IIII\)::H?TJ;IC- J];;r::sl;a f:;]l&)_l)
VIII M 1 aBr. 87780 ¢..1in. 1000 - 0,13 0,11 1,5 0,12 Ha a2
1961 50°05° s. 1,
VIII L 1 asr. 37780 ¢. 1. 1300 — 0,19 0,11 1,6 0,41 Se: 0,093 Ha 2
1961 50°05" 3. 1. 023 01l 1,4
0,13 0,14
V—18—1 3 JeK. 36°56" c. wm. [ITosepxu. 35,155 0,20 0,15 0,94 Ja 11
1961 TI718" g 0,16 0,16 0,92
V—18—4 9 Jex. 99°29" ¢. m. [losepxu. 36,401 0,20 0,11 1,3 Au: 0,027 Ha I
1961 65°14" 3.0,
V—18—3 9 zex. 29°29° c. w. <600 36221 019 023 7.7 Au: 0,011 Ha bIl
1961 65°14" a. n. 0,23 0,21 3,7
V—-18—2 "9 nex. 29°29" c. 1. <700 3,019 032 0,23 1,9 0,37 Au: 0,026 [a BIl
1961 65°14" 3.1, 0,29 0,31 1,8 0,4§
V—18—59 17 nosnb. 26°29" c. . 20 36,693 0,12 0,13 3.1 0,23 Her 3
1962 68°25" 3. n. 0,087 0,16 3,6 0,27
V—18—6 20 jex. 28°00" c. u. 1800 34,830 0,21 0,48 125 0,19 2]
1961 68°11" 3. &. 0,27 0,57 18,0 0,22
V—18—5 12 nex. 24°56" c. wL 4070 770 014 1.2 9,6 0,11 Ha BIl
1961 71°45" 3, 4. Q.16 1.3 8,0 0,21
vV—18—13 7 SIHB. 9°56" ¢, m. [lomepxu. 35,969 0,15 0,11 2,0 Ia T1I1
1962 51°08" 5.4 0,19 0,11 3,0
HI 14 12°9 @ 2700 34,86 0,066 0,072 0,97 0,17 Her
GA"RE d. .
HLIb 199 -iew it 4050 34,71 0,088 0,13 0,99 0,18 Her I1
B3°55" B, & 0,076 0,093 1,5 0,17
HL1g 1299" &, . 4500 34,88 0,083 0,099 0,43 0,16 Her
53°65" 3. 1. 0,068 0,075 0,16
V—18—14 16 sHB. 00°20" ¢. m. Ilosepxu. 35,758 0,26 0,18 0,86 Ha [1I1
1962 35°08" 3. 1. 0,16 0,84
Bocmounas wacme Ceseproti Amaanmuru
VIII K 26 wHioas 28°29" ¢. m. 700 0,15 0,14 0,69 Na o)
1961 35°02' a. 1. 0,16 0.75
VIILJ 26 HIoN 28°29" c. w. 1000 0,13 0,13 3,6 Au: 0,0077  a 3
1961 35°02" a. n. 0,20 0,16 2,7
VIII I 26 wuioas 28°29" ¢. wr. 1300 0,19 Ia 3
1961 35°02° 3. 1.
VIII—H 26 MI0Js 28°29 c. w. 2500 35,029 0,16 5,9 Ha 2
1961 35°02" 3. n. 0,22 4.8
VIII G 26 urons 27°58" c. w. 8 0,13 0,14 1,8 Au: 0,0038 la 5
1961 34°09" 3. 1. 8,{.3 0,12 .33
12
VIII F 26 uions 27°58" ¢, 100 0,081 0,088 1,2 Au: 0,0060 [a 3
1961 34°09" 3. 1. 0,10 0,090
VIII E 26 mons 27°58" ¢ 1 200 0,12 0,088 1,3 Au: 0,0056  la 3
1961 34°09" 3. m. 0,19 0,092
VIIIC 23 nioas 23°15" c. m. 500 035 0,15 1,1 0,30 Se: 0,093 Ha 3
1961 26°44’ 3. n1. 0,24 0,10 92,8
VIII B 22 g 21°21" c. ur. 8 0,32 0,11 L5 0,30 Se: 0,076 Ha 2
1961 24°03" 3. 5. 0,28 0,11 1,8
VIIT A 22 wurond 2121 ¢. m. 600 0,45 0,11 4,5 0,14 Se: 0,088 Ha 2
1961 24°03" 3. &, 0,60 0,18 0,24
0,73
VII O 17 wmwoas 12984 ¢. m 10 0,24 0,098 5, Ia )
1961 18°36" 3. &.
VII N 17 nons 12°24" e. m. 200 0,46 0,13 4,7 0,12 Se: 0,088 Jla
1961 18°36" 3. . 0,30 0,13 45 0,16 Se: 0,11
0,63 0,14
VII M 16 wuons 9°20' c. w1 500 0,20 0,14 3,7 0,15 Se: 0,083 Ha
1961 18°36° ‘8. 1. 0,17 011 0,16
VII L 16 wuions 9°20" c. . 800 0,19 0,16 4,4 0,19 Se: 0,088 Ia
1961 18°36" 3. n. 0,28 0,13
3anadnas wacme [Oxcnotd Amaawmuru
V—18—1b 22 sauB. 10°10" 10. w. Tloeepxn. 37,023 0,12 0,068 1,4 Ila TII1
1962 33°47" 3. 1. 0,15
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TabGa, 5 (HpoJoJKeHHe)

I'ny6una, CoseHoc Pasanu-  Otduabr- sy
Ne npoOkl Jlara MecTonogoxenne . ym 5 ﬂﬁ.»o‘;”h’ Ag Ca Ni Sb Hble 3Je- poeaHa 660;1;:
: MEHTBI JIH BOJa HHUK 1)
V—18—16 4 desp. 18°19" 10. w. Tosepxu. 37,240 0,18 0,070 0,92 Ha 11
1962 29°58' ‘3. 1.
V—18—17 4 denp. 18°33" 10. 1. 100 36,568 0,10 4,1 Ha BI1
1962 29°57" 3. I. 0,10 5,0
V—18—18 4 denp. 18°33" 0. . 300 34,933 0,14 0,21 1,2 Ha bI1
1962 LS ol T O 0,12 022 1.8
VII I 4 HIoas 19°57" 10. w1 330 g.18 041 1.3 Ha 5]
1961 34°03' 3. &. 0,24 0,13 1,4
0,24
VII H 4 woas 19°57 10. 1. 500 016 0.5 4.3 Ha B
1961 347037 3. n 028 018 2.5
VII G 4 wrons 19°57" 10. . 2000 0,18 0,18 3,3 Ha o
1961 34°03' 3. &. 0,11
VII F 4 wona 19°57" 10. ui. 4000 0,11 042 6,7 1,1 Ha 3
1961 34°08' 3. &, 0,15
VII E 3 wHions 21°49" 10. w. 10 035, 0,10, 8.6 0,30 Se: 0,080 Ha 3
1961 3p°43' 3. a. 0,26 0,12 3,0
VII D 3 HIoas 21°49" 0. wi. 100 012 o0l 1.3 0,19 Se: 0,070 Ha 2
1961 35°43' 3. &. 0,14 0,13 1.8
0,17
VILE 3 urons 21°49" 0. . 200 0,16 LE 1.8 Ia ic]
1961 35%43" 3. 1.
VII B 3 mons 21°49" 0. . 800 0,25 0,25 8,8 Ha 3
1961 35713 3. A, 0,25 0,26 8,1
V—18--19 5 desp. 30°18" 0. w. [Iloepxu. 36,181 0,13 0,16 2,06 Ha [111
1962 36°T1" 8.0, 0,20 0,14 2,95
VII A 98 Hons 33°09" 0. . 950 34,249 0,28 0,46 18,7 Ia 2
1961 49°52" 3. 1. 0,31 0,50 10,9
0,59
V—18—20 5 (enp. 36°35" 10, 1. 4150 34,5639 0,16 0,77 16,5 Au: 0,0036  Ha Bl
1962 50°42" 3. a.
Bocmounaa uacmo FOxHoU Amaarnmuri
VII K 12 nwoas 1°34" 10. . 100 0,14 0,15 5,2 Ha
1961 19°11° B. 1. 0,12
VIIJ 12 wwons 1°34" 10. . 200 0,17 Ha
1961 19°11° B. 1. 0,15
V—18—23 928 Masn 32°27" 10. w. Tloepxu. 35,678 0,42 0,26 7,7 Ha I1rI1
1962 11°27° B. 1. 0,42 0,17 13,8
V—18—22 28 mas 32°97" 10, 1. 300 34,701 0,95 0,26 22,8 Ha BI1
1962 11°27 B. I 1,3 0,26 112
V—18—21 28 mas 32297 1o, 1 1000 34,551 1,85 0,37 43,8 Ja BI1
1962 11°97" B: 1 0,87
Hrouidickuri oxean
V—18—24 929 uioas 24°57' 10. m. Tlosepxu. 35,464 047 0,17 47 0,30 Ha 111
1962 79°33° B. &. 0,60 0,20 4,8 0,32
V—18—25 14 wons 25°68" 10. 1. 3030 35,032 1,6 0,39 10,3 Ha BIT
1962 81°31" B. 1. 1.3 0,33 8,5
V—18—27 19 uions 25°99" jo0. 1. 200 35,677 0,20 0,66 4,7 Au: 0,0045 a BIl
1962 85°09" =. 0,20 0,53 3.8 Au: 0,0040
V—I18—26 19 mons 25°29" 10. 111 43560 35,827 052 0,12 24 Au: 0,012 Ha BI1
1962 85°09" B. a. 044 015 22
V—18—28 22 miond 25°48" 10. 1. 910 34,466 0,62 =>1,7 =>1.,6 Ha BI1
1962 89°27° B. I 0,9 29 2.7
V—18—29 29 uioJsl 95°41" 10. m. [ToBepxu. 35,885 0,96 4,1 5,0 Au: 0,013 Ha T111
1962 101°56" B. 1.
V—18-31 22 uioas 25°41’ 10. 1. 1200 34,637 0,88 29 9,2 0,29 [a bBIT
1962 101°56" B. &. 0.58 2.2 11,8 0,54
V—18—30 22 uond 25°41’ 10. wI. 4600 35,015 0,33 0,26 47 Au: 0,011 Ia BIl
1962 101°56" B. 1.
Henmpaavraa vacme Tuxoeo okeana
o V—18—32 10 okT. 16°09 1. w. [Ilopepxn. 36,384 0,19 0,25 30,5 0,18 Ha [1r11
A 1962 151°31" a. a. 0,22 0,22 26,9

98€
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Taba. 5 (npolon:MKeHHe)

88€

» TIIrvHOY

HEGMAdAL M I'dVM 'TILAM

ARSI

Fave CEROGTE Paannu-  OrduabT- g}:,%?‘:_
Ne npoGul Jata MecTononoxKenHe .uyMuHa. ""(?/00 ' Ag Co Ni Sb HblE 3J1e- poBaHa 6op-
MeHTbI JIH BOAa HHK 1)
V—18—34 10 okT. 08°00" 0. w. 250 35,292 0,25 1,6 14,9 0,43 Ha BIl
1962 133°60" 3. 1. 0,41 2,6 18,7 0,62
V—18—33 10 okr. 08°00" 0. . 1000 35,475 0,24 0,50 34,4 0,21 Ja BIl
1962 133°60 3.0
V—18—35 10 oKT. 08°00" 0. . 4350 34,657 0,46 0,35 9,2 0,50 Ha BIT
1962 133°50' s. 1. 0,56 0,38
V—18—36 16 oxr. 07°20" 1. 1. 2530 34,628 0,47 0,57 10,0 0,93 Ha bBIT
1962 133°08" 3. 1, 0,39 0,67 13,8 1,5
Bocmounas wacme Tuxoeo oxeana
I1E 929 desp. 3°39’ c. u. 14 33,529 0,15 0,082 10,5 0,27 Se: 0,080 Ja 3
1961 81°11" 3. a. 0,25 0,050 i
11D 22 denp. 37397 @ m, 200 0,15 0,066 3,2 0,28 Se: 0,065 Ha D
1961 81°11" 3. n 0,12 0,079 4,8
0,12
0,13
e 22 denp. 332" c. . 400 34,846 0,19 0,111 1,8 0,38 Se: 0,12 Jla
1961 81°11" 3. 4. 0,36 0,16 4,5
11 B 22 desp. 3°32' ¢, m. 600 34,670 0,17 0,070 5,1 Ha
1961 18°11’ 3. a. 0,16 0,081 6,8
0,077
ITA 22 desp. 53°392" c. m. 800 34,648 0,13 0,15 6,4 JIE] )
1961 21°11" 2. 0,23 0,12 5,6
0,25 0,14
ILr 2 mapra 16°01" 0. w.  <<100 35,506 0,64 0,70 13,0 1,75 Se: 0,11 Ha 2]
1961 82°35" 3. 1 0,38 0,83 22,0
0,46 1,0
0,64 0,96
I'H 2 mapra 16°01" 10. 1. 1000 94,896 "9 18T 128 4 0,16 Se: 0,084 Ha <]
1961 82935 3. 1. 0.21 —0,13
0,16 0,12
I1G 2 desp. 16°01" 0. w 1300 0,18 0,06 29 0,21 Se: 0,061 Ha
1961 82935 a. 1. 0.17- 0,11 .
IrJ 6 mapra 28°41’ 10. W. 14 34,622 0,14 0,14 2,1 Ha a
1961 75°45" 3. n. 0,22 0,}2 1,0
0,
IT1 6 mapTta 28°41" 10. w. 400 34,598 0,25 0,14 1,6 Ha &
1961 75°45" 3. 1. 0,25
Anmaprmuka
I A 22 mapTa 40°32' 10. . 14 0,94 0,11 59 0,26 Se: 0,052 Ha 3
1961 75°08" 3. &
T H 27 mapra 49°25" 10. w1. 14 0,12 0,044 1,6 0,25 Ha 5
1961 78°46’ 3. 1.
HI'F 27 mapTta 49°19’ 10. 1. 400 34,285 0,18 0,055 8,3 0,26 Ia 9
1961 78°44 3. 1.
[I1 E 27 mapra 49°19" 1o. w. 600 0,28 0,097 3.9 0,23 Ha 2
1961 78°44’ 3. . 0,40 0,13 ol 0,23
11 € 26 mapTa 49°25" 10. ur. 1000 0,36 0,18 Ha 2
1961 78°45" 3. .
III B 25 mapra 49°95" 0. ur. 1300 057 0,12 1.4 0,19 Ha
1961 78°46' 3. 1. 0,63 0,11 0,28

1) O — fatoMeTp ¢ 3NOKcHAHBIM NoKpbitHem; BIT — GatoMeTp Ges cremHanbHOrO MOKPBITHS;
patwomas Boay c¢ nosepxuoctH; [T — HeonpeHoBBIH KOHTEHHEP C MOJIHBHHHJAXAOPHAHON apMaTypoii.

[T — nomna, or6u-

dHHIhAEH

XI9H HE322Vd
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390 AOHAJIb/T ®. IIYTL, KAPJl K. TYPEKbSH

Ta6nuuwa 6

ConoctasJeHHe MeTOJ0B C BHEWHHM W BHYTPEHHHM PErHCTPATOPAMH MOTOKA
JJis onpejeJenus cepedpa H KoGaabTa

Cepebpo, mK2/a Ko6GanbT, Mk2/a
Slaes - T R
II B 0,070 0,079
I1'D 0,130 0,133 0,066 0,079
Il F ‘ 0,640 0,550 1,02 0,825
I1G 0,178 0,168 0,060 0,107
IT H 0,180 0,185 0,130 0,121
VII A 0,280 0,305 0,460 0,545
VII L 0,190 0,280 0,164 0,125
VII M 0,200 0,165 0,135 0,113
VII N _ 0,300 0,630 0,135 0,131
VIIT A 0,450 0,670 0,110 0,176
VIII F 0,100 0,080
VIII G 0,130 0,125
VIII L 0,230 0,158 0,110 0,110
Cpennsaa pasuoctb, % —4,47 —4,3
Cranpaptnaa omnbka cpeauero, % 8.6 9,5
Koadpduuuent sapuauum, %:
Ha OCHOBE MNapasJeJbHbX onpejenennii 18,75 (¢ = 12) 20,4 (p = 11)
NpH HCNONBL30BAHHH OBOHX METOJ0B
HA OCHOBE NapaJiesbHbIX Onpeeser il 21,1 (p = 54) 18,2 (p = 74)

NPH  HCNONB3OBAHHH JIHIWIBL HHTErpasb-
HOTO perucrparTopa
(¢ = cTene’HH cBobOjIbI

JIast TpOBEPKH COOTBETCTBHS MOJArOTOBHTEJNBHBEIX METOJOB ClllaBJie-
HHA M pPAcTBOPEHHSA TPHMEHHTEJLHO K MOPCKOil Bojie 00OMMH MeToja-
MU OBTH BBINOJHEHL nNapasjenbHble onpegenenusi: 10 — cepebpa
n 10 — xobanbra. [lna cpaBHeHHsl pe3yabTaThl NpUBEJAEHLI B Tabiu. 7,
U3 3TOH TaGMHULbl CELYET, YTO MEKAY CPEeIHHMH BETHUHHAMH KOHILEHT-
pauuu ¥ KospdHIMEHTaMH Bapualk¥ NP ONpeleseHHH ABYX AaHHBIX
3JIEMEHTOB HET 3HAYMTEJbHOH pasHHILLbL.

[TpoBeseHHbIe SKCEPUMEHThI TOKa3bIBAIOT, YTO MOJYUYEHHEIE Pe3y/ib-
TaTbl, B CYIIHOCTH, HE 3aBHCAT OT IVIABHBIX aHAJUTHYECKHX IEPEeMEeH-
HBIX, MOCKOJNBKY mpHBefeHHbie B Taba. 8 ofmue OLEeHKH TOYHOCTH
MOJCUHTAHLL TIO BCEM MOBTOPHBLIM OMpPELEJICHHAM HE3aBUCHMO OT [MpH-
MEHSBIIErOCs aHAJMTHYECKOTO MeTojla.

TpyaHee OLEHHTH NOTrpPeLIHOCTb MOJYYEHHBIX pesyabTaroB. Tak,
Bonpoc 06 ajAcopOUMM 1pH XpaHEHHHW B eMKOCTAX M3 CTeKJa IHpeKc
yactuuHo peweH ansa Co, Cs, Ag, Zn, Cr, Sb, Se (rab6a. 1). M3sectHo,
yTo raHuil, TaHTal U cKauAuil ObicTpo axcopbupyiorces OOJMBLIMHCTBOM
noepxuocrefi. OfHAKO HET HHUKAKOH YBEPEHHOCTH B TOM, YTO KOJH-
4ecTBa 3THX 3JIEMEHTOB, KOTOPble MOIVIM ObiTh NOTEPSIHBl BCJEACTBHE



Ta6aunuma 7

ConoctasieHHe MEeTOA0B PABHOBECHOr0 CMJABJEHHS M PACTBOPEHHA
AAs onpejeteHHs cepedpa v kobajabTa

Cepe6po, mK2/a KoGanwT, mre/a
Ne npoGbl
pac:llzgpe- naanieHune pac]'(r:gpe- NaaBaeHHe

1K 0,260 0,215 0,094 0,084
IIB 0,157 0,173 0,077 0,081
11D 0,133 0,116
II F 0,550 0,376 0,825 0,695
I1J 0,135 0,215 0,157 0,180
HIE 0,284 0,396 0,097 0,129
VII D 0,156 0,118 0,100 0,132
VII E 0,259 0,345 0,116 0,104
VII N 0,630 0,455 0,128 0,131
VIII G 0,125 0,118 0,142 0,120
VIIIJ 0,156 0,132
Cpeansasi pasuocts, % -+1,9 -+3,72
Craujaprthas owuGKa cpeanero, % 9,3 5,1
Kospduunent sapuanuu, %:

HAa OCHOBe MapaJilesibHbIX OnpeieseHHit 19,8 (¢ = 10) 16,0 (p = 10)

NPH HCNONB30BAHHH 0GOHX METOJ0B

Ha OCHOBe JIHIIb MeTOja pacTBOPEeHHs 21,1 (¢ = 60) 16,5 (p = 58)

Ha OCHOBe JIHIIb METOAA IJIaBJIEeHHS 20,2 (p = 6) 18,9 (p = 6)

{J = CTeneHH CcBOGO1bI

TaG6auuma 8

TouHoCTh onpejeNieHni, PACCYATAHHAS HA OCHOBE NMOBTOPHBIX AHAJM30B 1)

Yucao aHanusos Kosddunuert

BAPHALHH, Bbi-

daemenTt Bcero ananuzos 4YHCJeHHBIH Ha
OCHOBE MOBTOPHLIX

eAMHHYHBIX NOBTOPHBIX aHaNH30B, %
A 103 2% 77 23,1

Au 12 g 2 17

Co 107 31 76 17,6

Ni 105 4] 64 21,2

2 o8 20 8 13,0

) Pesyabtathl st Rb, Cs, Ba npusenentt B a1pyrux paGorax (Bolter, Turekian,
Schutz, 1964).



392 JOHAJIB], ®. WIYTL, KAPJI K. TYPEKbSH

ajcopOuMH 3a pa3yMHO ONpEJeJeHHblil NepHoJ BpeMeHH, He OblIH
NoTepsiibl ele paublle in situ B pesysbrarte HX afcopOUMH H3 MOPCKOIL
BOJBI IJIMHUCTBIMH M ApyruMH yacTuuamu. Eciu Bce ckazannoe cnpa-
BeVIMBO, TO HUKHHE Tpeflesibl, YKasaHHule B Taba. 9, MOXKHO CuUHTATh
peanbhbiMi. OmnpejeneHdsi UMPKOHHA OKa3alHWCh HEYJAUuHBIMH H3-3a
noGouHOro, Melnamulero BAHSHUS Zr', KoTopelil o6Gpasyetcss mpH
pacilieneHny ypaHa BeaefcTBHe oOnyueHHs €ro HedTpoHamu. Breico-
KOEe coJepaHue PTYTH, HECOMHEeHHO, OOYCJOBJAEHO 3arps3HeHHem
B 1abopaTopHH, U TMOITOMY OHO HE HMEeT Cepbe3Horo snavenus. Bemu-
UHHBI COJAEPIKAHMH XPOMa, Kele3a H LHHKA, YCTaHOBJeHHble B raybo-
KOBOJAHBIX MNpo6ax, OKa3aluCh CTOJNb 3HAYUTEJAbHBIMH 110 CPaBHEHMIO
C KOHUEHTpPAUMSMH, ONpefeJIeHHbIMI APYTHMH HCCAeAOBAaTeNAMH, YTO
BO3HHKAIOT NOJ03peHn s o 3arpasnenuu npob anbo Bo Bpems HX otbopa,
aunbo B pesysabTaTe aJIOMHHHEBOrO H3JyueHHS KOHTeHHepa. Bricokne
coAepyKaHUd ypaHa B HacTosllee BpPeMs TNOKPHITHL TaiHoil (Schutz,
1964, B paGote oOCy:;KIAIOTCS BONPOCHL 3arpsi3HEHUs W PAL APYIHX
npobsieM, He HOpHBEIEHHBIX 31€Ch).

Ha norpemnocts pe3y/ibTaToB OKasbiBalOT BIHSIHHE ABa (akTtopa,
CBsI3aHHBle C MeTOAHKOH oTGopa mpob.

Kak ormeuasiock Bhime (cM. Tabm. 5), 4acTh npod MOPCKOI BOALI
¢uabTPOBaNach uyepe3 MHKPOMNOPHCTLIC (HIBTPEL, 4acTh — HE (HJIb-
TpoBanack. B cpeaneM uuca0 HeUABTPOBAHHLIX NPOG OTHOCHTENBHO
MeHblle, 4yeM ¢(uabTpoBaHHbX. CoONoCTaBieHHE HX IMOKa3bIBAET, UTO
npH GUABTPOBAHHH HE MPOUCXOAMT 3HAUUTENbHLIX TOTEPb paccMaTp-
BaeMblX 3JeMeHTOB. Muiu, roBopsi TouHee, MOTEPH 3TH HACTONBKO
He3HaYHTeNbHBI, YTO OHH He MpeBoCXOoAsT HaG/loflaeMbIX perHoHallb-
HBIX pasnuuuii. MoXHO TakKe JONYCTHTh BO3MOXMHOCTH 3arpsa3HeHHs
B mpouecce (UILTPOBAHHSA, OJHAKO 3TO MaJOBeposiTHO, Psa mpob u3
Kapubckoro mopsi, 3a HeGOJBLIHM HCKIOUEHHEeM, ObLIH MOJHOCTBIO
oTuabTpoBaHbl. B Takux npobax OObMHO OTMEYAJMCh HH3KHE KOH-
ueHTpauny KobajbTd, HHKeJs W cepebpa, YTO YKasplBalo Ha Kpaiine
caaboe, «XoJIOCTOe» BJHSHHE TpOleccoB (PHUILTPOBAHMS.

Ko BropoMy ¢aktopy, BAHSIHHE KOTOPOrO MOTJIO CKas3hlBaThCH Ha
TOUHOCTH Pe3yJbTaTOB, OTHOCHTCA THHN NpUMeHABLIErccs npobooT-
Gopuoro ycrpoiictBa. st Toro utoObl NpelOTBPATHTL 3arpi3HeHue
npobbl paccestHHbIMH 3JeMeHTaMi, Obl1 co3jaH (GaTOMETp ¢ 3MOKCHI-
HBIM MOKpBITHEM. [lofoGHBIe NPEJOCTOPOXKHOCTH MOTYT HaBeCTH Ha
MbIC/Ib, UTO NPUMEHEeHHEe OLMHKOBAHHBIX OaToMeTpoB (Ge3 creuHanbHOro
NOKPHITHS, PaBHO KAaK M HE3ANHIIEHHBIX OT BO3ACHCTBHA MOpPCKOI
BOJBI, TIOMOXET TNPHBECTH K 3HAUYHTEIBLHOMY YBEJHUEHHIO COAepIKa-
HHH paccessHHBbIX 3/1e€MeHTOB B npofax. OnHako jganHble, MpHBEACHHDLIE
B Taba. 5, NMOKAa3bIBalOT, YTO NMPOOLI, B3AThIE NMPH MOMOMIH KaKAOro H3
3THX TPex YCTPOHMCTB, XapaKTepH3YIOTCs MOJHBIM HaboOpoOM BeNHYHH
KOHLEHTpAUKH OT HH3KHX 4epe3 NPOMEKYTOouHble K BbICOKHM. [lomob-
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Ta6aunna 9

Conocrasaenne NMOJNYy4YeHHBIX Pe3yJbTATOB C AAHHBIMH
npejecTsymHX HCCAeOBAHN I

JlaiHan paGoTta

TlpeamecTeylomne

HCCJIeloBAHHA
MecTonaxoxAeHue
MeCcTOHaX0XKAeHHe °p‘i’,‘,',’,°1§'p§;'ff)"' Kouuf‘lpi(?ﬁunﬂ, H:;‘;"
Cypona
Oxkean 0,33 [ynamap-¢bopa, Menko- <0,5 15
(0,18—1,1) BOJAbE
Iponus Jlour- 0,43
Aitneny (0,33—0,53)
Kobaaom
Oxean 0,27 Tuxuit okean, 6au3 Can- 0,038 20
(0,035—4,1) Ppanuicko
Ipoaus  Jlour- 0,048 Fynnmap-¢ppopa, Menko- 0,1 15
Aiinenp (0,030—0,060)  Boabe
Ipubpexusie Boasl Besu- 0,3 1
KOOpHTaHHH
Apxunenar Cau-)Kyan u  0,23—0,32 18
3anuB [lplomker-Cayuj
Mopckas gona masxa Cu- 0,38—0,67 9
paxambl (Slnonus)
Tuxuit okean 0,50 10
KouTHHEHTaNbHBIH 1Ieab) 0,33—0,66 21
6au3 n-oa Hosas llot-
JaHJNS
3oaomo
Oxean 0,011 AtnanTHYyecKHil OKeaH 0,004 7
(0,004—0,027) I'vanamap-pbopa, Menko- 0,008 15
BOj/Ibe
AnpuatHuyeckoe Mope 0,02 17
CpenuseMHoe Mope 0,4 17
O6nacts H6epuiickoro no- 2 17
6epexbi ATIaHTHKH
Tuxnit okean, 6anz Cau- 0,068 19
PpanKCKO
3anus  Ilplopker-Cayng 0,1—0,2 2
H Ap.
INpuGpemxusie, nputoiinsie  0,010—0,506 8
Boael Tuxoro okeaua,
npubpexneie Bonul Be-
JHKOOPHTAHHH H BOJBI
ArnauTiku
Ppaiign-Xapbop, Kona- 0—46 16

auc-Buu u 3anus My-
tuneil (Bawmuurron)
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Npoapoanxkenne taba 9
Jlannan pabora Ipegmectayiouyue
HCCACAOBAHNA
MecTonaxoxaenne
cpeiHee, MK2/2 KOHUeHTpallusd, HCTOY-
MECTOHAXOKAeHHE (uHTEPBAN) MK2[ A HHK
Huxeab
Oxean 5,4 Cepeproe wmope, Teabro- 0,1—0,25 3
(0,43—43) RET
AtnanTHueckuil okeau 0,13—0,37 4
IMpoaus Jlonr- 2,1 Tuxuit okean, Gaus Can- 0,29 4
Ainena (1,3—3,4) Iuero (Kaaudophus)
Fyaamap-gbopi,  Merxo- 0,5 15
BOJIbE
Tuxuit okean, Gana Cupa- 0,7—0,8 9
xambl (Hnouus)
Apxunenar Caun-)Kyan u 1,4—2,7 12
3annB [Teromxer-Cayuja
Tuxuit okean (46°16" c.uu., 2,0—-3,2 12
127°04’ 3. 1.), 0—200 x
Bapenueso wmope, Gans 3,4 14
3aauBa Slapuum
Yepnoe mope, 1700 x 4.5 14
Uepnoe wmope, Kapapnar, 5,1 14
OHoJIOTHYecKas — CTaH-
1Hs
Yepuoe wmope, Cesacto- 7.7 14
noibCcKas Gyxta
[MpuGpexueie Boas Bean- 1,5—6 1
KOOGPHTAHUH
Ceaen
Oxean 0,090 Ceseproe wmope, [leawro- 3,3—14,4 6
(0,052—0,12) JaHx
[pubpexnbie Boas Sno- 4—6 9,11
HHH
Hpoaus Jlour- 0,11
Aiinenst (0,10—0,12)
Cepeidpo
Oxkean 0,29 ATnantHueckuii okeau 0,3 7
(0,055—1,5) Tyaamap-deopa, Medko- 0,15 15
BOJIbE
Ilpoaus Jlour-  (0,35—19,6) TIlpuGpexusie Bojsl Benu- 0,4—29 1
Aittenn KOOpHTaHMK
Tuxuit okean, 6aus Can- 0,145 13
DpaHIHCKO
Crandutl
< 0,004 0,04 5
(HHKe omnpeje-
JISIeMOTO  mpe-

Jiena)
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Mpononxenne ra6a 9

Jlanuan paGota [penwecTnyouiue

HCCAeAOBAHMS
Mecronaxoxaenue
) cpegHee, mK2/a KOHIOEHTpauHda, HCTOY-
MeCcToHaX0KAeHHE (uuTepRaN) MK2/a HHK

Tagnuii
< 0,008 Panee He coo6IIanoch
(nHKe onpene-
JSIEMOTO  TIpe-
zena)
Tanmaa

< 0,0025  Panee ne coobuanoch
(HHKe onpejie-
JSIeMOTO  mpe-
Jesaj

Bee Benuumnbl KonuenTpaumii B JanHoii paoTe pacCUMTEIBAJHMCL NpH jomy-
weHuH Konuentpaukn Sr = 8,1 me/a npu coaepxanun Cl = 190/y,.

Peayabratel onpepeaenuit Cr, Fe, Hg, U, Zn yka3uiBaloT ua 3arpA3HeHHOCTb
npo6ul (Schutz, 1964, npunoxenwne B).

Hcrounuk [Ipumenapnics MeToq

1. Black, Mitchell, 1952 CneKTporpadHuecKHil

2. Caldwell, 1938 [MpeaBapuTe/bHOE KOHUEHTPHPOBaHHE, NPOGHPHBIA
aHanu3

3. Ernst, Hormann, 1936 CnexTporpaduueckHii

4. Fabricand et al., 1962 Atomuasi aGcopOUHOHHAST CMEKTPOCKONHA HeoGpa-
GoTaHHON BOJbLI

5. Goldschmidt, 1937 He ykaszau

6. Goldschmidt, Strock, 1935 [IlpeaBapuTtesibHOE KOHIEHTPHpOBAaHHe, 3aTeM Ile-
peroHka

7. Haber, 1927, 1928 [peasapurenbHoe KOHIEHTPHPOBAHHE, TPOGHPHBII
aHaNH3, MHKporpabHuecKHil

8. Hummel, 1957 Heiitponuasi akTuBaumus HeoO6paboTaHHON BOJbI

9. Ishibashi, 1953 IpeaBapuTtenbHoe KOHUEHTPHPOBAHHE, KOJODPHMET-
PHUECKHI

10. Ishibashi et al., 1951 IMpeaeapurtenbHoe KOHUEHTPHPOBAHHE, KOJIODHMET-
pHUeCKHIi

11. Ishibashi et al., 1953 IMpeasaputenbHoe KOHUEHTPHPOBaHHE, KOJOPHMET-
pHYECKHi :

12. Laevastu, Thompson, 1956 [IpeaBapureabnoe KoHUEHTPHPOBaHUE, KOJOPHMET-
pHYecKHii

13. Lai, Weiss, 1962 Opranndeckoe coocaxKjieHHe, KoJopHMeTpHuecKHil
¢ KOHTPOJIEM PajHOAKTHBHBIMH H3OTONAMH

14. Mamora, 1945, npuBoantCs

no Laevastu, Thompson,
1955
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Mpoaonxeune Tabua. 9

HcTounnk [TpumenaBlIHiics MeTox

15. 1. Noddack, W. Noddack, IlpeisapurenbHoe KoOHUEHTPHPOBaHHE, CHEKTPO-
1940 rpafuueckHii

16. Putnam, 1953 SnekTpoanz

17. Stark, 1943, npusoautcsa no IlpoGupHbiii ananus, MUKporpadHyecKmit
Laevastu, Thompson, 1955

18. Thompson, Laevastu, 1960 IlpeasapuresbHoe KOHIEHTPHPOBAHHE, KOMOPHMET-

HYeCKHii

19. Weiss, Lai, 1963 ?)praunqecxoe coocamjier e, KOMOPHMETpHYecK it
¢ KOHTPOJIEM PajHOAKTHBHBIMH H3IOTOMAMH

20. Weiss, Reed, 1960 Oprannueckoe coocamjenHe, KOJOPHMETPHUECKH it
¢ KOHTPOJieM PajHOaKTHBHBIMH H30TOMAMH

21. Young, Smith, 1959 OMHccHOHHAA criekTporpadusa Ha 20 & aNMKBOTHOI

YacTH CYXOro ocraTka

Hble COOTHOIIEHHS CBHJETENBLCTBYIOT, UTO €CJIH 3arps3HeHHe H cyllecT-
ByeT, TO OHO He sIBAAeTCd MPOCTOH (YHKIMEH OT THIA HCIOJB3YEMOTO
npoB6ooTOOPHOTO yCTPOHCTBA.

Onucarue noay4erHblx OQHHLIX U CONOCMABAEHUE UX C Pe3yabmamami
npededyugux uccaedo8anut

B OCHOBY KpaTKOro OIHCAHHMS CXeMbl PerHoHalbHOTO pacrnpejee-
HHf 30/10Ta, cejeHa, CypbMbl, cepebpa, KobanbTa M HHKeNH, a TaKkKe
UX COOTHOLUEHHH C BOAHBLIMH MaccaMH TOJIOJKEHO 3HAUHTEeJbHOEe UYHCJI0
onpejeseHtii 3THX 3eMenToB. MecToHaXoxAeHust B3ATHIX Npob roka-
3aHbl Ha pHC. 3, HCKJIOYEHHE COCTABJASIIOT HECKONbKO CTAHLMIT B IEH-
TpanbHOH 4acTh Tuxoro m MHAniicKoro okeaHoB.

JlanHele npeibAYLIHX HeeaeloBaHui, NOCBALIEHHBIX 30JI0TY U cepe-
6py, ecan He cuutaTh pabor XaGepa (Haber, 1927, 1928), siBnsitorcs
HeJIOCTATOYHBIMU 1S COMOCTABJCHHA MX C PerdOoHaJbHbIMH BapHaLHs-
M. Onuaxko cpaBHeHHe OOWMX YPOBHEH KOHUEHTPALHH, [1OJYYeHHDIX
B pe3yJabTare HACTOSMIMX W NpPeAbIAYUMX MCCAeJ0BaHHi, 3ac]yKHBaeT
BHUMaHHs NPH OLEHKEe HaJeKHOCTH BCEX HMEIuUXCcs AaHHBIX O pac-
CEeSHHBIX 3JIeMEeHTax.

B Tabn. 9 cBeleHnl cpeinie BeJTHUYHMHLI M KpaliHHe 3HAYCHHS KOHIEH-
TPALUI 31€MEHTOB, ONPeeNSIBIINXCS ABTOPAMH B Po6axX MOPCKOI BOJbI
u3 Arnautuyeckoro, Tuxoro u MHAMHACKOTO OKeaHOB, a TaKXKe B TpH-
OpexxHblx Bogax npoausa Jlour-Afinenn. nsi cpasuenuss B Talauue
MPHBEJEHBI TaK:Ke JaHHBbIe APYTHX HCcaeloBaTeneil, B MOpPsiKe BO3pa-
crajomux BequurH. Taba. 10 colep:kuT perHoHalbHbE CPELHHE W3
MONYUEHHBIX JaHHBIX.

BaKno noguepkHyTh, UTO MPHBOJAMMBIE B HacTosiuleil pabote Benau-
YHUHbl KOHIEHTpaAUMi oTpaxkaloT obllee, BaloOBOE cojepzKaHue NaHHOro
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P nc. 3. CxemaTHuecKas Kapra pacno/ioxeHHs Touek otGopa npob H npodueii.
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TaG6auwa 10
PervonaibHble CpelHHe KOHUEHTPALUHH PACCesHHLIX 3JeMeHToB (B MK2/.1)

Ob6aactb Ag Co Ni Sb Se Au
Kapu6exoe mope 0,25 0,078 2,1 0,26 0,11
MekcukaHcKkuil 3aianB 0,16 0,84 20 0,46
Jla6pajopekoe Mope 0,13 0,16 4,9
Ces.-3an. ATiaHTHKa 0;19 0,21 3,5 0,24 0,096 0,021

0,15 (1)}
Cen.-BocT. AT/naHTuKa 0,25 0,13 i 0,21 0,088 0,0056
lOro-san. Atnautika 0,18 0,22 48 0,53 0,075 0,0036
0,16 (2) 0,25 (1)
IOro-soct. Atnantuka 0,64 0,25 19,2
Huauiickuii okean 0,69 1,4 54 1037 0,010
LlenTpanbnas uacte Tuxoro 0,34 0,75 20 0,51
okeaHa
Bocrounast wacts Tuxoro 0,23 0,18 556 0,51 0,087
OKeaHa 0,11 (1) 0,26 (1)
AutapkTueckuii Gaccefin 0,42 0,088 42 0,24 0,052

1) Ludpa, 3akamueHHasi B CKoOKaX, O3HAYaeT YHC/IO BeJHYHH, HCKJOYEHHbLIX
npu pacyete cpeaneii. B Tex cayuasix, Korja cpein oTHOCHTeAbHO §oJlee HH3IKMX 3HA-
YyeHHH KOHIeHTpalMil BcTpeyaercs ojaHa Ooubluasi BeJqHUYHHA, HCKJIOUEHHe 3Toil ano-
MaJpHOH UH(DPBI MOKeT AaTh GoJlee NpPeICTABHTENbHYIO CPelHIONn.

3/1eMelTa B aHalH3HPyeMoit npoGe MOpCKOH BOAbl (BONMPoc O (MABTPO-
BaHHU paccMaTpuBancs Bbiiue). [lpuMensBlIMiics HaMH MeToJ CBODOJCH
0T olKHO0K, KOTOpbie MOrJIH Obl ObITh BCAEACTBHE HaJHUHs HepeakIHOH-
HOCIOCOOHBIX MM KOMIIEKCHBIX Pa3HOCTEH, KOTOphle He 3KCTparupy-
I0TCSl KOMIJIEKCOOOPa3yIoIMMH peareHTaMu, HCrolb30BaBIIMMHCS B Pfi-
Jie TIpeflliecTBYIOUIHX MeTOMOB.

3onoro. Cpeanee u3 12 onpegeneunit 3onota (0,011 mke/a)
HAXOAMTCH B Mpelesax HHTepBaja BeIHYHH, YCTaHOBJAeHHbIX Xabe-
pom (Haber, 1927, 1928), oanako MMeUmnxcs JaHHLIX HEACCTATOYHO,
yToObl MPOBECTH HAMeYeHHbIe WM peruoHajbHble pasnnuusd. Xabep
(Haber, 1928) nokasan, yto B ueThipex npoOax cojepzaHue 30/0Ta
nocne HeHTpHGyripoBanua yMenblnaock Ha 65%. Ha stoMm ocHoBanuu
OH CUMTAET, UTO 30JI0TO ACCOUMMUPYET C BELIECTBOM, MPHCYTCTBYIOLIHM
B MopcKoit BojJe B Buje uacTHueK. llogo6Hble nmpeacTaBaeHHs MpHBeH
K ownGodibiM pedyasTatam. OfHako TOUHOCTL BblnojHeHHbX XaGepoM
ornpejle/IeHuit YeThipex HeHTPUPYIHPOBAHHBIX 1POO HE HpPeBOCXOAHUIA
TOYHOCTH OnpejiesieHns MCXOAHOH Boabl. Takum oOpa3oM, accounauus
30/10Ta C BEIIECTBOM YacTHIl He OOYCJIOBJICHA aHaNMTHUECKUMH BapHa-
HHAMH TPHMEHSBIIErocsi 3THM HCCJe0BaTeNeM  MeToAd.

YCTaHOBMCHHAsT HAUIUMM HCCAEJOBAHHSIMH CPELHsIs KOHIEHTpauus
Onn3ka K MHHHManbHOMy 3uauennio (0,010 mke/a), onpeneneHHoMy
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Xammenem (Hummel, 1957), KoTopblii nokasaj, YTO KOHLEHTPAalMH
30J10Ta XapaKkTepU3yloTCs TeHAeHIMel K yObIBaHHIO B HalpaBJeHHH OT
fepera K OTKpHITOMY MOpi0. IDTOT aBTOp pasjenser BuiBog Xabepa
0 CBA3H 30/10Ta C BeIeCTBOM, HAXOAAHMCA B BHAe yactuu. Cpexmuii
KO3(D(pHIHEHT BapHalMKM /s TNOBTOPHBIX aHANU30B HeQHILTPOBAHHOI
BOJIbl, B3ATOH Ha 12 cTaHuusx, corjacHo Xammenio, coctasaser 40%:
no Xabepy — stor koadduurent — 100%, a M3 MOMYUEHHBIX HAMH
JaHHbBIX — 13% (tabn. 8). .

Beiicc u JIs (Weiss, Lai, 1963) onpeesisuin KOHIEHTPALHKIO 3010Ta
B npo0ax, B3ATbIX Ha OAHON cTaHuMM B TuxoMm okeane, B 40 Muaax
K 3anajay or Can-®paHuucko, ¢ TouHoctelo 4,4%. IlosyuenHas umu
pesnunna (0,068 mkxe/a) MpeBOCXOAMT Bce CAeNaHHLIE HAMH ONpejeJie-
HHSl 3TOrO 3JIeMeHTa.

Ceanen. Ha ocHoBanun 23 onpejeneHuii ceieia B BoJax BOCTOY-
noit vactn Tuxoro okeana, Arnautuku u KapuOGcKoro Mopsi cpeaHsis
ero koxuentpauus passa 0,090 mxe/a, npu HeGONBIIMX OTKIOHEHHAX
OT OAHOIO yuacTKa K JApyromy (rabi. 10). ra BenuuuHa siBasieTCs
BeChMa HH3KOil MO CPAaBHEHHIO C COAEPXKAHMSIMM ceneHa B mpobe BOJIbI
n3 Cepepuoro Mops — 3,8 mxe/a (Goldschmidt, Stock, 1935) u npu-
opexublx Bogax fdnounu — 4 —6 mxe/a (Ishibashi et al., 1953; Ishiba-
shi, 1953). [locneansas uugpa BbI3hIBAET [OA03PEHHS, NOCKOJLKY
NONpPABKA HA XOJOCTOil OMBIT pacCYMTHIBANACH NPH YCIOBHH 100aB/ie-
Hug 200 me xesesa u 10 me MbllLbAKA, TOTAA KaK NPH aHalH3e MOPCKOM
BOJbl Hcnonib3oBanuch 700 me xenesa u 25 me MblwbsAka. Ecnu auib
MOJOBHHA HAUMEHBLLIMX OMNpelesseMblx KojuyecTB ceneHa (50 mke,
KaK NOK43aHO B CTaThe) IMPHCYTCTBYET B XOJOCTOM O[biTe, TO ONpeje-
JeHubie B o6pasue 88,0 mxe MOryT OLITH OTHECEHbI 32 CYET OJHOTO JIHIIb
XOJIOCTOro peareHta. Pe3ynbTaThl 3KCNEPUMEHTOB C MEUEHLIMH aTtoma-
MH, KaK OTMEUa/joCh Bbillle, CBHAETEJILCTBYIOT O TOM, UTO MOJYUEHHBIE
B JaHHO#i paboTe HU3KHE BEJHUMHbl KOHLEHTpAalUMH, TO Bceid BeposiT-
HOCTH, HE SIBJISIOTCA OMHOOYHLIMH, YTO MOKHO ObiIO OBl JONMYCTHTHL
anbo n3-3a ancopOIHOHHBIX TOTeph, JHOO H3-332 OTCYTCTBHSI PaBHO-
BECHA MeAy OOJIYUEHHO!H CONBI0 H CeJIeHOBBIM HOCHTEJeM.

Konuenrpauuu cesena B Bofe npoauBa Jlour-Afisenn (0,11 mke/a)
JAULIL  HE3HAUUTEJLHO INPEBBILIAIOT  COJAEpPIKAHUE 3TOTO  3JIeMeHTa
B AT/iaHTHYECKOM oKeane, oOMeHUBAIOUEerocs BOJAOH ¢ 3TUM MPOJHBOM.

Cypobwma. M. Hoanak u B. Hoamak (I. Noddack, W. Noddack,
1940) onmpeenui, 4To cogepaanne cypbeMbl B Bojax I'ynnmap-¢psopua
cocraiaser npumepHo <<0,5 mxe/a. [pyrux onpefeneHuil CypbMbl
B MOpCKOH BOJe, N0 Bceil OYeBHJHOCTH, He NpoH3BoAuaOCh. CpejuHsis
KOHUEHTPAIHs CYPhMBI H3 BCEX MOJYYEHHBIX B HACTOSIIEM HCCIEIOBa-
HuH onpeenenni (0,33 mke/a) Mano oTaMYaeTCs OT Pas3JHYHBIX PErHo-
HanphblX cpeauux (raba. 10). Mckiaouenuss ¥3 OTHOCHTEJILHO OLHO-
06pa3Horo pacrpefe/ieHusl CypbMbl [IPEACTABSIOT BBHICOKHE BeIHYHHBI
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KOHUEHTpauuii 3toro snemeHta B Mekcukauckom 3anuse (V-18-50,
puc. 11), B rro-zanaguoii Atnantike (VII F) u B Unauiickom okeane
(V-18-31). B psane npo6 us Tuxoro oxkeana (V-18-34, 35, 36 u 1I F)
OTMeUeHbl KOHUEeHTPAalHH, 3HAUHTeJbHO NPEBBILAIoUHe cpejHue. 1o
YKa3biBaeT Ha To, YTO OTHOCHTE/IbHO NOBLILIEHHbIE KOHIEHTPALHH CYPb-
MbI TpHMEYATEeNBHBI A5 10ro-BocTouHONH ATanTikH, MHauiickoro u eH-
TpanbHoit uwactd THXoro okeaHoB, nojo0OHasi KapTHHA XapakrepHa
H 11s cepebpa, xobanbTa ¥ HHKeJad (CM. HHM2Ke). EcaH 3TH nosokeHHS
CrpaBeIuBbl, TO CPEAHAR BEJIHYHHA KOHIEHTPALHH CYPbMBI JUIsl BCETO
OKeaHa MoKeT ObIThb BHILE CpejiHell, BLIBeAEHHOH W3 HACTOANMX aHa-
JIM30B,

HecMmoTpsi HA TO 4TO MeXKAY CYPbMOH M KODAJNbTOM HE CYIIECTBYET
SICHOH JIHHEHHOH KOPpe/sluH, TeM He MeHee Bce IpoObl ¢ HeoObluaiHo
BBICOKHMH COJIepPKAHHSIMH CYPbMbl OTJMYAIOTCS TaKKe W TMOBbILIEH-
HBLIMH KOHUEeHTpauusamMu Kobansra. Hekmouenue cocrasaser JULb OAHH
cJy4ail, Korja upe3BbMaiHo BEICOKOH KOHueHTpauun Kobanbra (V-18-5)
HE COOTBETCTBYET BLICOKOE COJAEpPIKAHHE CYPbMBI.

Cepebpo. Cpemnss M3 Bcex NPHBEJCHHLIX 3/eCh aHANH30B
(0,29 mke/a) OGmu3ka K BenuudHe, onpefeseHHoid XaGepom (Haber,
1927) mna OGoapuoro uuciaa npo6 BoAbl ATIAHTHYECKOrO OKeaHa
(0,3 mre/a), a TakmKe yKJaaAblBaeTCsl B T€ Npelesibl KoJMeGaHHH KOHIEeH-
TpalMi 3TOro 3J€MeHTa, KOTOphle OoTMeYa/lHch psijoM astopos (Lai,
Weiss, 1962; I. Noddack, W. Noddack, 1940; Black, Mitchell, 1952).
Crnelyer OTMETHTb, YTO YcTaHOBJeHHas XabepoM KapThHa pacnpefe-
Jenuss cepefpa Ha coraacyercsi ¢ JaHHBIMM HacTosilleidl padoThl (CM.
puc. 4 u 7). Xabep nokashiBaeT, UTO HaWBEHICIIHE 3HAYEHHS NPHYPOUEHB
K TNMOBEPXHOCTH, TAE coliep:kauus cepebpa B psjie cjyuaeB MPeBbIIAIOT
| mre/a, B TO BpeMsi Kak B IYOOKOBOAHBIX Tpo0aX OHH MEHSIOTCH
B HHTepBaje BecbMa HU3KUX BenuuuH. Cyas no jgauneim XaGepa, He
CYIIeCTBYET 3aKOHOMEPHOI CBSI3H HH ¢ BOAHBIMH MaccaMM, HH ¢ ApyrH-
MH OKeaHorpaduueckumH (artopamu. OfHAKO, Kak BHIAHO Ha pHc. 4,
B 3anajiHoi yacTH AT/IaHTHUECKOTO OKeaHa CHCTeMaTHUEeCKHe H3MeHeHH
KOHIEHTpauuil cepefpa BecbMa He3HAUMTENbHBL. B BOCTOYHOI e YacTH
ATNAHTHKKH YCTAHOBJIEHbl OTHOCHTENILHO BBICOKHE BeJHUHHEI cepebpa
B npodax (VII N, O u VIII A—C, puc. 7), oToOpaHHEIX B OTKPLITOM
Mope Oaua sanagHoro nobepexbs Cesepuoit Adgpuxu. Eme Gonee
BbICOKHE KOHILeHTpaluu onpesenensl B npobax (V-18-21, 22, 23, puc. 7),
XapakTepH3VIOMHX BOABl oKeaHa OsaH3 3anaauore Oepera lOxHOM
Adpuku. OOa paccMOTPEHHEIX YyuacTKa NpUHAamjaexar K obJjactam
BLIXOAA2 Ha NOBEPXHOCTb IMIYOMHHBIX BOJ, XapPaKTEPU3YIOUMXCS BEICO-
KUM cofiep:kanieM ¢ocdaTa M BBICOKOH OpPraHHYECKOH MPOLYKTHBHO-
crbio (Harvey, 19565). Kpome Toro, xoppensiius cojepxaHuii cepefpa
¢ 3THMH (DaKTOPaMH YKa3blBaeT Ha CBSI3b 3TOrO 3JeMeHTa ¢ opraHuye-
CKHMH KOMIIOHEHTaMH.
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Pasinuust MeKly KOHIEHTpauusMi cepeOpa cOOTBETCTBEHHO K 3ana-
Ay # BocToKy oT CpeamHHO-ATIaHTHUeCKOro xpefTa OTYETIMBO MOJ-
YepKUBAIOTCA HYacTOTHOH rucTorpamMmoi (cM. puc. 10). Jlns oboux
perioHoB Haubojee yacTo BCTpevaloUlMecsl KOHIEHTpauuu cepebpa
MeHstioTest B npefienax 0,16—0,25 mke/2; oJiHAKO K BOCTOKY OT 3TOro
xpefTa npUMepPHO B OAHON TPeTH 0Opas’lOB BENHYHHBI COJAEpIKAHUI
aroro ssnementa npesbiaior 0,40 mxe/a2, B TO BpeMs Kak K 3anajy or
aToro XpedTa HU B OJHOIH U3 mpob He ofHapy:KeHo Oojiee BLICOKHX 3Ha-
uenuil. Cpeanee, cojep:kanue cepebpa K BOCTOKY OT xpefra npumepHO
BJBOE Bblile KOHUeHTpanuid Ag B npobax, oToOpaHHLIX B OTHOCHTEJILHO
Gosee samafHBIX 00/acTAX. B cpelHeM 3Ta pasHHIla SAB/IsSETCS 3HAUYU-
TeabHOM npH 95%-HOM yPOBHE JOCTOBEPHOCTH, MOACUHTAHHOM 10 METOAY
npoBepkH cymmul panros (Dixon, Massey, 1957, p. 289).

Becbma Benuko copep:kaHue cepebpa B Boflax VMHAuiicKoTO OKeaHa
(cm. puc. 14, taba. 10). Camoe BbICOKOE 3HaueHHE KOHIEHTPAIMH
(1,5 mke/a B npoGe V-18-25) oGuapy:xkeno nHa ray6uue 3000 m. Oanako
TPH ADYTHX BBICOKHX 3HAUeHMs CBA3aHBI C BOAAMH, IOCTYNAIOWMMA
B Muauiickuit okeaH c ioro-ocroxa. M3 3tux Tpex mpoG namBbiciuas
KOHIenTpauusa onpejeseHa B nosepxxoctHoil Boje (V-18-29), rtorma
Kak JiBe ApYTHE XapaKTePH3YIOT BOAHI, NPOXOMSAIIHE C ceBepo-3amnaja
K 3anany-ceBepo-3anany slonas noeepxuoctu 27,200 (Rochford, 1958).
Heckoanbko Oostee Huskue Beauunnbnl (V-18-24, 27) ycraHoBneHbI
K ceBepo-3anajiy OT 30Hbl TPONHUECKOil KouBepreHuuH. [Tpubansutens-
HO Tofo0Hasi KapTHHa pacnpejenends HabmojaeTcs U Ans KobOajabTa;
OHAKO HHU OJHH W3 paccMaTpHBaeMbIX 3JIEMEHTOB HE OXapaKTepH30-
BaH JOCTATOYHBIM YHCJOM AHANH30B, Ha OCHOBAHHH KOTOPHIX MOMKHO
OblI0 OBl BBISICHUTB NMPHUHHY HabI0JaeMblX BapHarmii.

[Tsith ompejeneHnii, clieautbix A5 Boj THXOro okeaHa, yKasblBaioT
Ha cnaafoe yBejlMueHue KOHIEHTpauuii cepebpa ¢ rayGHHOH B lleH-
TpanbHOW wacTH 3toro Oacceiima (em. puc. 21). M xors nopobuas
TeHAeHIUA He Oblla YCTAHOBJAEGHA B caMOH CEBEPHOH CTAHIHH BOCTOY-
Horo TuxookeaHckoro npoguas (cMm. puc. 16), oiHaKO OTHOCHTEILHO
BLICOKHE 3HAueHus COAepiKaHHil HaGMIOfalHCL B BOJAX aHTapKTHye-
CKOTO MPOHCXOAIEHHSI B C€aMOH IO)KHOH CTaHIMH, pAaCNoJI0KeHHO
B OTKpbITOM MoOpe, Onu3 3amagHoro nobepexbs Ywuau. 1o paiioH
BOCXOJSIINX TEYEHHH, ¢ BEICOKHM COJAEpIKAHHEM TIHTATEJILHLIX BElecTB
1 GOJLINON OPTaHHUYecKOH MPOLYKTHBHOCTBIO. ITH ocoOeHHOCTH COMH-
JKAI0T ero ¢ ABYMsI IPYTHMH pailOHaMH BBICOKMX KOHIEHTpauui cepedpa,
KOTOpLIE, KaK y#e OTMeYaoch, HaXOAATCs OMN3 3amafiHoro nobepexbs
Adpuku.

[lokasanHas Ha puc. 18 cxema pacnpenenenusi cepeGpa B NMpoJuBe
Jlour-Afiiena cooTBeTCTBYeT o6ieil KapTHHe IHPKYJISAIHH, ONHCAHHOM

1 g; — ycaoBhasl IJIOTHOCTb MOPCKOI BOABI npu TeMmneparype f.— [Tpus.
nepee. :
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Paiitnu (Riley, 1956). Boasl ¢ HM3KOIl COIEHOCTBIO, OUEBHJHO, 3apaxa-
joTcs cepeGpoM, BHIHOCHMBIM peKaMH witata KOHHEKTHKYT ¢ ceBepHOTO
Gepera 3anuBa. [Ipy 3TOM MPOMCXOAHT 00pa30BaHHe KPYroBoro Tteye-
HHs, HANpPaBJIE€HHOr0 MPOTHB YacOBOH CTPeNKH B 3amagHOM KOHIE
MPOJMIHBA. DTHM MOXKHO OOBACHHTH NPOMEKYTOUHbIE BEJHUHHbLI KOHIIEH-
rpauui Gnu3 1oxkHoro Gepera. PaccMaTpuBaemble BOJLI PacceuBarOTCs
Ha MOBEPXHOCTH, YACTHUHO IePEMEIIMBAIOTCS, IPH 3TOM IPOHCXOAMT
pasbaBnenne KOHUeHTpauuil cepebpa. 3areM 3T BOJAbl BHIXOAAT H3
3aJIHBA Ha BOCTOK, 3aMeIlaioTcsl MOPCKMMH BOJAaMH, IPOXOAALIHMH
nuzxe 10 u, B KOTOPLIX KoHUeHTpaius cepeGpa O6iu3Ka K Bojam CeBepHoii
Arnantiku. MMeercs auiub ogHa npoba, KOTOPYIO TPYAHO OOBACHHTH
M3BECTHOH CXeMOH UMPKYJAALMH (IOHHAS BOJA, B3sTas HA CTAHIMH D).
Bo3MO3KHO, UTO BhICOKAsl BEJIMUMHA KOHIEHTpaluu B 3TOH npobe yKa-
3bIBaCT Ha pereHepamuio NpH B3aUMOJEHCTBHH C JOHHBIMH OCAAKaMH
(Pain, auuHoe coobuienne). OfHAKO Nperjae ueM IpHJAABATh 3TOMY
(akTy Kakoe-nub0 3HaueHue, HeOOXOAUMO IOJYYHUTH NOBTOPHOE MOJ-
TBEpKIEHHE 3TOH BeJUYHHBl KOHIUEHTPallHH.

Ko6ansrt Onpelenennsie B Hactosiulei paGoTe WHTepBajbl
M3MeHeHHH KOHIEHTpalid KobGalnbTa He BBIXOJAST 3a Mpelesbl paHee
VCTAHOBAEHHBIX pasAHYHbIMH aBropamu Beqnuun (Ishibashi, 1953;
Ishibashi et al., 1951; Weiss, Reed, 1960; Thompson, Laevastu,
1960; Young, Smith, 1959). M xors ofumee cpeatee copep:kaHne
koGanbTa cocraBaser 0,27 mke/a, 3Ta uudpa He HMeeT Cepbe3HOIo
3HaYeHHS B CBA3H C 3HAYMTEJBHBIMH PErHOHAJILHBIMH H3MEHEHHSIMH
KOHIIEHTPAIIHH 3TOro 3JIEMEeHTA.

CaMble HH3KHE KOHIEHTpaluH Kobanbra oOHapyxeHsl B Kapu6-
cKOM pafioHe (cM. puc. 1l), rae cpeamee cojepikaHHe COCTaBJAseT
0,078 wmkz/2. Pe3kuM KOHTPAcTOM TdaKHM HHM3KHM KOHLEHTpauHaM
KoOanbpTa mpeicTaBaAoTCA JABe mpobbl Boabl M3 Mekcukanckoro 3anupa
(V-18-50, 51) c BecbMa BBHICOKMMH COAEpPKAaHHSIMH 3TOrO 3JIEMEHTA.
B Tex e AByX npoGax onpejejeHbl TAKKEe BLICOKHE 3HAUEHHs] CYpPbMBI,
KaK yiKe YIOMHHaloch BHIIE, HO cepedpo H HHKeJb He OTIHYaloTCA
CKOJIb-THO0 MOBHIIIEHHBIMH BeJIHYHHAMU KOHUEHTpalHi.

B 3anagHoit AtnaHTHKe cofiep:kaHus kKoGasnbTa MeHsiotcs oT 0,10
10 0,15 mke/a. Ofnaxo K ceBepy OT 3KBaTopa Obl10 0TOGPAHO TPH NMPOOLL
(puc. 5, mpo6et 1 X G, V-18-5, 6), BeIXoAsIIHE IO BeJIHUHHAM KOHIIEHTpa-
uuil kobajpTa 3a 3TH 1npellenbl. Takue BLICOKHE 3HAUeHHs MOKa elle
CJIMILIKOM HEMHOTOUHC/IEHHBI, YTOObI, OCHOBLIBASICH HA HUX, MOMKHO ObLIO
Obl CTPOHTL KaKHe-qubo cxeMel pacnpejenenus. Baxuo naume noj-
YePKHYTb, UTO MOBLINEHHBIE KOHUEHTPAUMH CONPOBOMKAAIOTCS BBHICOKH-
MH cofepzkaHHAMH Hukess. Comocrapjienne BeJHUHH KoOaJbTa H HHUKe-
A8 B 3THX 1mpofax ¢ HEKOTOPLIMH omnpejeneHusMd Boj CeBepHOi
ArnanTiky, HE3aBHCHMO NpoBoAMBLIMMHCA ['yA30HOBckuMH maGopaTo-
pusmu  KonyMOHiiCKoro yHHBEpCHTETa, pPacCMaTPHUBAIOTCS HHXKE MNPH
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HU3YUEHHUE PACCESHHBIX 3JIEMEHTOB B MOPCKOH BOIE 409

OMHCAHWH HHKeas. K [Ory OT 3KBaTopa BCE OTHOCHTENLHO BHICOKHE
BEJIMUMHBI HUKEJST acCOUMUPYIOT C BOJAAaMH aHTapKTHYECKOro INpOHCXO-
JKJenus (cM. pHc. b), K ceepy HabuofaeTcs TeHAEHIUS K YMEHBIIEHHIO
KOHIIEHTPaIlui.

B BocrouHoit ATnaHTHKe KOHUEHTpalHu KoGanbTa MEHSIOTCH NpPH-
MepHO B TeX ke Mpeaenax, UTo W B 3anafHoll uyacTH okeana. Kckiio-
yeHHe COCTABJSIIOT HE CTOJIL BhICOKHME BEJHUHHbI, CBS3aHHLIE C aHTap-
KTHYECKOH NPOMEXYTOUHOH Bofoi. Kpome T10ro, K cesepy or skBaropa
TaKJKe HE YCTAHOBJICHO HHKAKMX HCKIIOYHTEILHO BHICOKHX KOHIEHTpa-
unit. Ina kobaabTa (KaKk u A HUKeJIs; cM. puc. 9) HameuaeTcs obmas
TeHJCHIUSA YBEJHUEHHUS CONepiKaHHil ¢ TyOHHOM H B I0KHOM Hanpas-
aennn. OQHAKO A5 YBEPEHHOTO J0Ka3aTenbCTBa NoJo6HOro Xapakrepa
H3MeHeHuil cneayet otobpaTh Gosbluee YHCAO TYOOKOBOAHBIX NpoG.

HaunGomee BBICOKME KOHUEHTpAMH KoOanbTa IPH HACTOSLIMX
Hce/le0BaHuAX OblIM ycTaHoB/eHbl B MHAHICKOM OKeaHe, 0 YeM yIoMH-
HaJloch NMPH PaccMOTpeHHH noBefeHusi cepebpa. Heckonbko BhICOKUX
BeJIMUNH CoflepKaHus KoOaibTa ObLIO0 TaKzKe ONpeAeIeHO B eHTPAIbHON
yacti Tuxoro okeana (tabii. 5), ofiHAKO, €ClH CYAHTb 1O pacnpejee-
HHIO 3TOTO 3JIEMEHT2, BOCTOUHAS YacTh THMXOro OKeaHa B 3HAUMTEJbHOI
Mmepe cxoxa ¢ KapuGekum mopem u ¢ CeBepuoit Ataantukoit (puc. 17).
B BocrouHo#t yactu Tuxoro okeaHa pacnpefienenue kKobanbra Kasect-
BeHHO OJM3KO K ONHCAHHBIM Bl M3MeHEHHSM KOHIEeHTpauui ceped-
pa, oiHako B ofmiem HaOmofaeMble H3MEHEHHsS BhIpaXKeHbl HE CTOJb
OTYETJIHBO.

40— Bocmousas Ampawmury
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P uc. 10. Pacnpenenenne 4actoT KOHIEHTpauHii cepeGpa B BOCTOUHONH M 3anaf-
HOIl yYacTtax ATJI&HTH‘[ECKOI‘O OKeaHa.
N — uncido aHaNH3HDOBAaHHHIX Npo6; "'V — cpefHee cojlep:Kanune B mx2fa.
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HM3YUYEHHE PACCEYHHBIX 2JIEMEHTOB B MOPCKOI BOJIE 473
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W3VYEHME PACCESHHBIX 3JIEMEHTOB B MOPCKOH BOJLE  4f5

Konuentpauuu kobGanbra B npoause Jlour-Afnenn (puc. 18) caa-
00 OTKJOHSIIOTCS OT cpenneil Beanuunbl 0,048 mke/a, UTO HECKONBKO

HUJKE MHHHMMaJbHLIX  3HaueHWil, HaOMIOaBIUIMXCS B  OTKPHITOM
Mope.
Huxeas [lpeapiayuue onpeieieHdss HHKeJNsi B MOPCKOH Boje

(traba. 9) noapaspensitorcst Ha ABe Karteropuu. Paa astopos (Ernst,
Hoérmann, 1936; I. Noddack, W. Noddack, 1940; Fabricand et al.,
1962) onpenesnns, YTO KOHUEHTPALMA HUKENS B MOPCKOHl BOJE COCTaB-
JISIeT BeJIHUMHY MOPsAKA HECKONBKHX JeCATKOB MHKPOIPaMMOB Ha JIUTP;
aBTOPHI HACTOSIILEH CTAThbH, a TaKxKe HEKOTOpble JPYrHe HCCaeloBaTeNH
(Masora, 1945; Black, Mitchell, 1952; Laevastu, Thompson, 1955)
ONMpeJeNsiioT COAepKaHHe 3TOro  3JIeMeHTa BeJNHYHMHOH nopsika
HECKOJIBKHX MHKpPOrpaMmoB Ha Jutp. B paGore JluBacty u Tommncona
(Laevastu, Thompson, 1956) noxasana HecocTOSTeNBHOCTh BeJIHYMH,
noayuenusix Mmmbamm (Ishibashi, 1953). 9tu aBTOpHl OGHAPYKHIH,
UTO aMMHAK, BBOAMMEIH IIPH COOCAXKAEHHH C HAPOOKHCIAMH Kesesa,
CBfI3BIBAET B TPOMEKYTOUHEIE KOMILICKCHl 3HAUHTENbHOE KOJHUECTBO
HHKEJIsI, 4TO B pe3yJbTare JaeT 3aHUKeHHble Beauunubl. Ony6Gmnko-
BaHHBIE JaHHblE O KOHCTAHTAX YCTOHYMBOCTH HHKE/Ib-aMMOHHHHBIX KOM-
IJIEKCOB YKa3bIBAIOT, YTO [IPH YPOBHE KOHLEHTPAILUH MOPSAAKA MHKpO-
rpaMmMoB Ha JHTp Oosee 90% HHKeast NMPHCYTCTBYEeT B (popMe KOM-
IJIEKCHBIX HOHOB. [locnennee, OYeBHAHO, HMEJNO MECTO B TeX 3JKCIEepH-
MEeHTa/JIbHBIX YCJIOBHAX, NpH KoTophix paboTan Mmmbamu. Ecam ke
onpefenuTenbckas paboTa npoBojuaack ¢ 6ojiee BHICOKHMH KOHLEHTpa-
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HUAMH HHKENs, TO PHMEHEeHHe MeTo/la COOCAMKAEHHA OKHCIaMHU JKeJe3a
nano Obl U3BECTHBIE H3 JIHTEpPaTYphl pe3yabTaThl. TakuM obpas3oMm, 3ToT
METOJ[ HE MOMKET ObITh MPUMEHHM K CHCTeMe ¢ MOPCKoH Bofofi. [loxo6-
Hble KPHTHYECKHE 3aMeUYaHHsi OTHOCATCH M K 3aHHIKeHHBIM BeJMYHHAM
HHKeJIs, ompeieseHHsM IpuctoM H Xépmanuwom (Ernst, Hormann,
1963), NMOCKOMLKY 3TH aBTOPbI NPHUMEHSIH CYaAb(pHJ aMMOHHS B Kaue-
CTBE OCATUTENs.

Haunuwe Pabpukanga (Fabricand et al., 1962) npumeuarenbHbt
CBOEl OJIHOPOAHOCTLIO M HU3KMMH BeJIHUMHAMH KOHIEHTpauui. i
ABTOPBI ONpPEeNeHJIH, YTO COAEPIKAHUsI HUKeJas MEeHSIOTCS B HHTepBaje
0,13—0,37 mxz/a B opHOii npobe Bojanl M3 THXOro oxeaHa, HECKONb-
KuX — H3 Amnautuka 1 KapuGekoro Mops, mpuyeM B MOc/aefHEM Cay-
yae npobul otéupamuck ¢ raybun Jo 500 . Hamu Gbliu monyueHsl oT
nokropa @abpukanga u3 I'yasonosckux Jabopartopuii 4  npoObl
(HL T a, b, ¢, HL II) mns nmpoBenenusi akTHBAUMOHHOTO aHaIH3a.
B T1abn. 5 npuBelleHbl pe3yabTaThl ONpejiefieHnil B HUX cepebpa, Kobalb-
T4, HUKEIS U CYPbMBL

BequuynHbl KOHUEHTpAUKil MHTEPeCYIOUMX HAac 37MEMEHTOB B 3THX
npodax OTHOCATCSI K YHCIY CAMBIX HU3KHX 3HAUeHHH, MOJyYeHHBIX A5
Apyrax Kapubckux mpo6. Coeayer, oHAKO, OTOBOPUTHCS, UTO TaKoe
COTIOCTABAEHHE HE SBJIAETCS HeMOCPeACTBEHHBIM, MOCKOIBKY CTAHUHH
ot6opa npo6 yianeHsl OJHA OT APYrofl Ha 3HAUHTENBHBIE PACCTOSHHUSA
(cm. puc. 3). Byer (Wust, 1957, dur. 2 u 4) nokasam, uto KapTHHA
HUPKYJSIMH U OKeaHorpapuyeckue ycJOBHSI, B KOTOPBIX HaXOAWIHCH
crannun ['yA30HOBCKUX J1aGopaTopuil, CYINECTBEHHO ONIMYAIUCh OT
TeX YCJIOBHi, B KOTOPBIX OTOHpanuch npoGel NpPU NPOBOAMBIIEMCS
Hamu nccsiefioranun B Cepepnoit Atnantuke. HanGonee rtecHoe como-
CTaBjleHHe MOXKeT ObITh NMPOBEJEHO /ISl AHAIH30B BOJ, BHIMOJHEHHLIX
AKTHBAILUOHHBIM METOAOM U METOJOM aTOMHON ancopOIHOHHOH CreKTpo-
ckoruH. To ecte 910 oTHOCHTCA K mpobam V-18-2, 3, 4 nacroswero
HCCNeNIOBaHHST M K onpefeaeHusM Hukeas ¢ raybun 130 um 300 m,
B3STHIM Ha CTAHUMAX Mexay Mepuananamu 31°47" u 65°11" 3. n. Pab-
pukanjgom (Fabricand et al., 1962). Ecau, cornacuo stum asrtopawm,
KOHIEHTPAllHi HUKEIsi COOTBETCTBEHHO cocrtasasior 0,16 u 0,24 mka/a,
TO pe3ynbTarhl AKTHBAIMOHHOTO AaHAJMH3a OTHOCHTENILHO  BBILIE:
1,3 mke/a pns nmosepxuoctHON npoGel u 5,7 u 1,9 mke/2 ana npoG,
B3ATLIX C TIYOHH B HECKONbKO COTeH MeTpoB. B HacTosimee Bpems
JIOBOJIBHO TPYAHO OOBSICHUTD HMEIOLMecs pPasinyus Memuy 3THMU
onpereneHuamu. HeobxoauMmo npoRo/KuTh paboTel, YTOOB PELINTh,
OTPAKAIOT JIM 9TH PA3IHUis JeHCTBHTENLHOE MOMOMKEeHHe, JHGO OHH
CBSI3aHBEI ¢ MHBIM cnocoboM ot6opa npob M xpauenus, Ju6Go 3T0 CHCTe-
MarHyeckas omuOKa aHanusa.

B pesyabTare nposelieHHblx paboT ycTaHoBjIeHo, 4to B Kapuo-
CKOM MOpe CYHIECTBYIOT CaMblé HH3KHE KOHIEHTPAIHH HHKens U KoOalb-
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7a. OgHAKO B OTIHYME OT BBLICOKHX COfAepkaHHii kKoGaabTa B npofax
BOJ MeKCHKAaHCKOTO 3a/liBa BEJIHUHHBL COJAEPIKAHMS HHUKEJSI TaM
CpaBHHTEJNBHO HEeBbiCOKHe. B Bojax 3anaauoit ATnantuxu (cMm. puc. 6)
KapTHHA pacnpejeseHdst HUKeIs LOBOJIbHO TOUHO COOTBETCTBYET pac-
npenesennlo xobanbTa. HeCKOAbKO NOBBIIEHHBIMH 3HAUCHUSIMH OT/IH-
yaioTes TayOokoBoAHble npobsl (V-18-2, 3, 5, 6), a HU3KHMH KOHILEHTpa-
1AM — npoOel, otobpannbie I'yazonosckuMH nabopatopusiMi. B Bo-
Jax aHTAPKTHUECKOTO TPOMCXOXAEHHS BHOBb HaG/IONANNCh BBEICOKHE
colepxannsa. W peficTBHTEIbHO, B OAHOH M3 1pob BOJ, OTUETIHBO
cBf3aHHBIX ¢ AHrapkrHueckuMm Gacceiinom (V-15-21), KOHUEHTpamuu
HHKeNsl SIBJISIOTCS CAMbIMH BHICOKHMH M3 MOJYYEHHBIX B 3TOM HCCJje-
poBanuu. MoxHO cuHTaTh, UTO MEXKAY KODAALTOM M HHKENeM CYHIeCT-
BYeT KauecTBEeHHAsi KOPPeJsIHs, HO BapHallH{ He SBJISIOTCH JIHHeHHO-
NponoOpHHOHANBHEIMH. HecmoTpss Ha M3MEHUMBOCTH BeHYHH KOH-
LEeHTpauul HUKesnst B BoAax MuAuiicKoro oxkeaHna, OHH CPaBHHTENBLHO
HeBeiukH. OIHAKO B LEHTpa/bHOI YacTH THXOro okKeana oTMeHaloTCH
BecbMa BEICOKHE coJlepKanns HHKeas, a HabiiolaemMble BapHaIliH,
OYEBHJIHO, HE HMEIOT, CHCTeMaTHYeCKOro Xapakxrepa.

Jpyrue saeMmeHTBo. DBblle ykassBaloch, 4TO B HMeio-
[muxest mpo6ax MopcKoit BoAbl OBLIO YCIElHO NPOBEeHO pafHOXHMHYe-
CKOE pasjieNieHHe, HO IIPH 3TOM He ObLIM TOJAYYeHbl AOCTATOYHRIE ISt
u3Mepenii akTiBHOCTH. M HecMOTps Ha TO YTO UMPKOHME YJaBaloCh
00HapYKHTh, AKTHBHOCTb 3TOTO 3JIEMEHTA SBJSETCS Pe3y/bTaToM
no6o4HOro pacuienyienus ypasna. beuin nposefens onpefesienusi pyou-
Iusi, 1e3us, 6apus, pe3yJabTaThl KOTOPLIX paccMaTpHBAKOTCs B APYTHX
nyoaukanuax (Bolter, Turekian, Schutz, 1964). Buimonuennl Taxmxe
onmpejeneHus PTYTH, XpOMa, IMHKA, KeJle3a W ypaHa, OQHAKO Moay-
UEHHLIE CJIHIIKOM BBICOKHE BeIHYHHBI YKasbiBalOT Ha BO3MOXHOE
sarpsizHenue npoOkl. BeJMunHBl KOHIEHTPALUH 3THX 3JIeMEHTOB H BOII-
poCH BO3MOKHOTO BHECEHHsl IpHUMecell B TpoOBl paccMaTpHBAIOTCH
B Apyrux cratbax (Schutz, 1964).

O6obuyernble pesyabmamel

‘Bl paspaGoTannl METO/BI HEHTPOHHOTO aKTHBALMOHHOIO aHATH3A
NSl onpefieNieHHs colepKanus 18 MajablX 3JEeMEHTOB B MOPCKOH BOJE.
Opunako B pesyabTate akTHBALHOHHOI HHTepdepeHIHH, HealeKBaTHOM
UyBCTBHTEILHOCTH, KOTOpas cBs3ana jin00 ¢ HH3KMMH KOHIEHTpalMsi-
My, Jinbo ¢ 3arpsasHeHreM mpoObl NOCTOPOHHHUMU NPUMECSMH, B MOPCKOM
BOJle yBEPEHHO ONpejeJsyiuch Juiib 9 snementoB. B apyrux nybauka-
IHAX paccMaTpPHBAKOTCH pe3yJ/bTaThl OMNpefeieHHd pyOuaus, nesus
u Oapusi (Bolter, Turekian, Schutz, 1964). B nacrosiueii paGore usio-
JKeHbl TIOJIyYeHHBIE JaHHBIe JJIs 30J10Td, ceJqeHa, CypbMbl, cepebpa,
KOOANbTd M HUKeJs.

1/g 27—-572
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[Tonyuenuple pesyabTaThl A1f 30J0Ta, cepebpa u kobaabTa coria-
CYIOTCS C TIpeAbILYIIMMH OnpefeNeHHsAMH. JIns cypbMbl BnepBhe ObuIH
BLITIOJIHEHLl KOJIMUECTBEHHBIE ONpeJe/eHHs B MOPCKOI BOAe, KOTOpHIe
COOTBETCTBYIOT PaHee YCTaHOBJIEHHOMY BepXHEeMY Npejesy coAepIiKaHuil
sToro asjeMeHTa. llonyyenHble KOHIEHTpPAUMW celeHd 3HAYHTEILHO
MEeHbILE BEJHYMH, ONPEJeJeHHBIX TPeIbAYILINMH HCC/IeOBAHUSIMH.
OnyOsuKkoBanuble LHQPHL LIS HHKeNs IOApasieNsiioTcsi Ha [Be Kare-
rOpUH, pasmuyaioliyecs NOPSIKOM BeJM4YHH KoHueHTpaumii. [Tosyuen-
Hble Pe3yJibTaThl B 00LIeM COTJIacyloTc ¢ OTHOCHTeJNbHO GOIBLIHMH H3
paHee M3BECTHLIX BEJHUMH.

K coxkanenuio, He OBLIO NOJYYeHO JHOCTATOYHOE YHCJIO AHAIH30B
30J10Ta, 4TOOL MOXKHO ObIIO OOCYKAATh PErHOHANbLHBIE BapHallHH 3TOrO
3NeMEeHTa, OTHOCHTEIbHBIM NOCTOSTHCTBOM OTJIMUAIOTCS CYPhMa H CelieH,
HO BO3MOXKHO, UTO GOJIbIIEe KOJHYECTBO ONpee/e il IOMOXKeT BCKPHITh
3HAUATENbHBIE DPEervOHaJbHbe BapHalWH 000MX 3/1EMEHTOB, B YdCTHO-
CTH CYPBLMBI.

Kounenrpauun cepebpa, kobanbTa W HHKeJNs XapaKTepH3yIOTCA
IpUMeuaTeTbHBIMA PerHOHaNbHEIME H3MeHeHHAMH. M xoTa Mexay 3TH-
MH 3JIEMEHTAMH HeT OTYETJIHBOH JHHEHHOH KOpDEeNsluH, TeM He MeHee
B OTAEJILHBIX MECTAaX MeRLy HHMH CYLIeCTBYeT KaueCTBeHHas accolua-
wust. Jlas Bcex paccesiHHBIX 3JIeMEHTOB oTMeuaeTtcsl ofuiast TeHAeHuMs,
corJiacHo Kotopod B MHIMiiCKOM OKeaHe W LleHTpaibHOH yacTH Twuxoro
OKeaHa, a TakKe B BOJlaX aHTapKTHYECKOro IPOHCXOXAeHHs Habmioxa-
I0TC BHICOKHE HX KOHUeHTpauuu. B Boaax [OkHoifi AHTIaHTHKH,
ABHKYUIMXCSl B CEBEPHOM HampaBJeHHWH, KOHIEHTPALHH ONpeleaaBiliX-
¢ paccesHHBIX 3JEMEHTOB 3HAUHTENIbHO BLIE HJIH HEPeIKO paBHHI
CPaBHHUTEJNBHO C BOJAMH, NPOXOAALIMMH B I0KHOM HampaB/ieHHH.

XapakTep M3MeHEHUS KOHIEHTPAlHii paccMaTpHBaeMBIX 3JIEMEHTOB,
WHOTrA CBA3aHHLIX KOPPEIAIMOHHO, HHOTJA HE3aBHCHMBIX, VKasbiBaer,
UTO COJEpxaHHe KarkJoro OTAeNBHOrO 3jeMeHTa ABjIseTcs (YHKUHeH
JOKaJbHOrO Mpoiecca MOCTYIJIEHHss W BBIHOCA, KOTOPRIH MOXeT pas-
JHYAThC W JUISL 3JEMEHTOB W JAJIsl OTAeNbHBIX MECTOHAXOMKJEHHH.

B pafionax BOCXOASIMX TeyeHHH KOHIEHTPAIMH pAacCesiHHLIX 3Je-
MEHTOBR HepeAKo ObIBAIOT OTHOCHTEJNLHO BBLICOKHMH, UTO YKa3biBaeT
Ha npeoOpasoBaHHe KOHUEHTPAUMH BCJEACTBHE OPTraHHYECKOH AedATe/b-
HOCTH.

HecmoTpsi Ha TO YTO KOHTHHEHTAJNbHBIE BOJBI MOTYT MOCTaBAATh
paccesiHHBIE 3JIEeMEHTHI B OKeaH, mnpuMep mnpoauBa JloHr-Afinens
CBHJIETE/ILCTBYET O JeHCTBHH MEXaHH3MOB Y/[IaJeHHS 3/JeMEHTOB B
NPUOPEKHBIX YCIOBHAX, BCJAEACTBHE Yero HX KOHUEHTPAIHH TOHH-
JKAOTCA HHKe YPOBHSI BeJIHUHH, XapaKTePHBIX AAf BOA OTKPLITOrO
OKeaHa.

B cBere mpHBeJEHHLIX CBefleHHH B cJelyioueM pasgene paboTsl
ofcyKnaoTes BOMPOCH], KacalolHecs MeXaHH3Ma NpHBHOcA M yJaJe-
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HHA 34eMeHTOB. C yyeToM oKeaHorpaHuecKHX M reoXHMHYeCKHX AaH-
HBIX CJeJ1aHa TONbITKA BLUIEJHTbL OCHOBHBIE (PAKTOPbI, KOHTPOMHPYIO-
uHe MOpcKoit GanaHc paccesHHBIX 3JIEMEHTOB.

BAJIAHC PACCESSHHBIX 3J/JIEMEHTOB B OKEAHAX
Ipoyeccor nocmynaenia U yoaIeHus

‘[lpu ncenefoBaHdu pacnpeieeHnss paccessHublx 3/N1eMeHTOB B MOp-
CKOH BOJIe OCHOBHas 3ajavya COCTOMT B TOM, uTOOBI BBISICHUTB OTHOCH-
Te/IbHYI0 Ba)KHOCTH [MPOLECCOB, BO3ACHCTBYIOWMX Ha pacnpejiesenue
KOHIICHTpAIMil 3THX 37eMeHToB. B Taba. 11 nepeuncieno 6 npoueccos,
KOHTPOJHUPVIOIMHX KOHUEHTPaUHIO pacCesaHHLIX 3JIeMEHTOB B OKeaHe.
Huzke npoM3BOAMTCS OLEHKA Kam/JA0ro H3 TAKHX NPOLECCOB Ha OCHOBE
HMEIOIMXCS JaHHBIX O pacCesiHHbIX 3JIeMeHTaXx.

Peunoii cmok

[eorpaduueckoe pacrpejiesieHHe y4acTKOB Pa3rpysKH peK BecbMa
HEpaBHOMEPHO OTHOCHTEIbHO OKEaHOB, KyJa IOCTynmaeT MarepHai
KOHTHHeHTaJpHOro croka (Lyman, 1959). Cyas mo ouenxam- MUpoBOTO
KOHTHHeHTaIbHOro croka (Livingstone, 1963), B obnactn Artnantive-
CKOrO OKeaHa, pacrnosiokeHHele ceBephee 10° 1o. m., W mpusexkaniue
BOJ0EMBI paifoHoB Cpen3eMHOMOpbsi MOCTynaeT npuMepHo 65% Bcero
KOHTHHeHTajbHOTO cToKa U 60Y% Bcex pacTtBopeHHEIX BemecTB. Ho 3ta
o6nacts cocraBaser Jjuuis 17% Beero ofbema okearoB (Sverdrup,
Johnston, Fleming, 1942); npu pacuere HnpHHHEMATOCh, 4YTO YacTh
ArnanTHueckoro okeana, pacnono:entas x wory or 10° jo. ur., cocras-
JAseT OfHY TpeTh Bcero ofbema ATiaHTHUecKoro okeana. M3 mpuse-
JeuHblX uudp creayer, yro octabumecss 40% pacTBOpPeHHLIX BeleCTB
npuxofarcs Ha 83% Bcero oObeMa oxeaHoB. M3 3THX cooTHOmIEHUI
OUEBHAHO TaKikKe, 4YT0 JaHHOE KOJHYECTBO pACTBOPEHHBIX BEIIECTB
JIOJIXKHO BO3JeHcTBOBaTh Ha BOAbl CeBepHOi ATJaHTHKH TpPHMEPHO
B 7 pa3 CHJbHee, 4eM Ha OCTaJbHble Macchl Boi MupoBoro okeana.
Takum 06pa3oM, COTJIacCHO 3TOMY NMEPBOMY NPUOIHAKEHHIO OTHOCHTENBHO
BBICOKYIO KOHIEHTpalHIo paccesHHbX aiementoB B Cepeproi Atnau-
THKe MOXKHO Obw10 Obl OOBACHUTH, MPHHAB Pa3TPYKAMIMIACA PEUHOI
CTOK 3a OCHOBHOTO RNOCTaBUIMKA pPaccesiHHBIX 3aeMeHToB B MupoBoi
OKeal W JONMYCTHB OJAHOBPEMEHHO, YTO IIPOLECCH YAaleHHS 3J1eMEHTOB
JIeHCTBYIOT [0 HaNpaBACHHSAM OKeaHCKUX TCeUeHHi.

OfHako TIIOJNYYEHHBIE B pe3yJpTare 3THX HCCHENOBalMil JaHHble
NOKa3bIBAIOT, YTO TAKOI'O TIPAajAHeHTa KOHLEHTPAIWH He CYILECTBYeT
(raba. 10). B peiictBHTenbHOCTH BoAbl CeBepHoil ATIaHTHKH OTIHYAIOT-
¢l OTHOCHTe/NIbHO HH3KHMH KOHHUEHTpauMsmy KobaibTa, HHKeus
1 B MeHblleii Mepe cepefpa no cpasuenuio ¢ HMupwiickum 1 Tuxum

a7
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TaG6auma 11

Bo3MoxHble MEXAHH3MbBI, KOHTPOMHPYIOWHE KOHUEHTPALHID
PaccessHHBLIX 3JIEMEHTOB B OKEaue

A. Tlocrynienne paccesHHBIX 3JEMEHTOB B OKeaH

1%

Peunoii crox. ITpoayKTel paspyureHHs BoIBETPEABIX NOPOR NEPEXOAAT B pacTBop
JAH60 TepeHocsATCH B Mope B BHAe vacTHI. PacTBopeHHHIH MaTepHaa IUlioc
BEILECTBO YACTHL, IIpeTepreBaiollee YacTHUHOE pacTBOpeHuHe, NMepeMelnBaloTes
3aTeM ¢ MOpCKOH BOJOH H pacceHBaloTCH OKeaHCKHMH TeYyeHHIMH.

FnyGoxoBOAHLI CTOK:

a) NOJBOIHLIH BYJIKAHH3M CONpPOBOKIAETCS MeTAJJOHOCHLIMH Ta3oBBIMH 3Ma-
HAIHAMA H THAPOTEPMAJbHLIMH pacTBOPAMH, BLIHOCAHIIHMH PasiHyHbie
BemecTBa. B pe3y/bTaTe B3aHMOJEHCTBHS C MOPCKOH BOJOI BelleCTBo
THAPOTEPMAJIBHEIX PAcTBOPOB NpeoGpa3yeTcsi H INPOHCXONHT BhijeneH e
cojlepallHXcsi B HHX pacCesHHbIX 3J€MeHTOB;

6) NoABOAHOE H3MeHeHHe NMopoj JHOO PacTBOPHI, COAEPKalllHE HEeBYJIKaHOTEH-
Hhle BelllecTBa, MOTYT TaKikKe BO3/leHCTBOBAThH Ha BhlleJeHHe H3 MOPOJ HMelo-
IIHXCH pacCesiHHBIX 3JEMEHTOB.

IMTocTynsenue 3jeMeHTOB M3 NpHOPEKHOMOPCKHX obnacTeii:

a) MatepHas, IepeHeCeHHBLIH BeTpOM;

6) aHTapKTHUYECKOe OJiejeHeHHe:
HEBLIBETPeJIblil, TOHKO M3MeJIbUeHHBIl MaTepHan 10poj, CocTaB KOTOPLIX
NPeANOJOKHTEIBHO COOTBETCTBYET CPeJHeMY COCTABY 3eMHOH KOpbI, 110CTY-
naer B IOKHEII OKeaH BCAeJCTBHE JIEIOBOrO CTOKAa ¢ AHTapKTHYECKOro
KoHTHHenTa. Bravase oH monajaer B oOblunble NpHOpeXHBE YCJAOBHSA, Tie
nepeMellHBAeTCs C NPHHECEHHLIM peKaMH MarepHasoM. ITOT MartepHadn
pacTBopsiercsl JIHGO pasJaraercs BCJEJCTBHE JEATENbHOCTH AHATOMOBBIX
Bofopocieli. B oo cayuae kpemHeseM (HKCHDPYeTCH JHATOMOBBIMH,
a OCTaJbHBIE BJeMeHTHl TepexXofAaT B PacTBOP H 4eped WHPKYAALUHOHHYIO
CHCTEMY aHTaPKTHUYECKHX BoJ monajalor janee B Mupopoit oxeaw !).

b. ¥Yaanenue paccessHHLIX 3JIEMEHTOB H3 OKeaHa

L

¥Ynanenue 3ieMeHTOB B [IPHODEKHBIX YCAOBHIX: NPH JIBHEHHH BOAHBIX Macc
PevYHOro NPoHCXOXKAeHHs vV GEPeroB Ha HX NYTH K OKeaHY. BeiBesenne Metalo8
MOKET TPOHCXOJHTL B pe3ysbTaTe HAPOM3a, BCIEJACTBHE OCAKIEHHA B BHIe
cybHA0B 1100 BeJeACTBHE OpraHHuecKoli feaTesbocTd, Korja MopeKue Bojb
110NajatoT B 110100HbIe YCI0BHS, H3 HHX MOTYT YAQNSATLCA pacCesHHBIE 3JIeMEHTHI,
YTO B KOHEUHOM CyeTe NMPHBOJHT K COKpALLEHHIO O0LLero cojepixaHHf paccMar-
pHBaeMBIX 3JIEMEHTOB B OKeaHaX.

. Yjaanenue 37eMEHTOB B YCJAOBHAX I‘J'IyﬁOKOTO MOpSf: paCTBOPEHHBIE pACCedAHHLE

3JIEMEHThI BLIBOJASATCS H3 MOPCKOﬁ BOJIbI B PE3YABTATE OCAKIAECHHS, oprauﬂqec:{oﬁ
CPHKCZHHH JAHb0 3,!1COP6].1HH MaTepHaloM 4YacTHI, YTO B KOHEYHOM cHeTe MpHBO-
AHT K oﬁmemy CeJIHMEHTAallHOHHOMY VY/aJeHHIO 3JIeMEHTOB H3 CHCTEMbI.
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NMpogonxenune traba ll

B. M3aMenenne Konuentpaumn BHYTpH Gaccefinop
Yaanenne paccesiHHbLIX 3JIeMEHTOB B BOCXOJfLIHX BOJAAX MPOMCXOJHT BCJAEACTBHE
BBICOKO#H OPraHHYecKOH aKTHBHOCTH, XapakTepHoH ans stux sos. [locae raGean
OpraHH3MOB MX OCTATKH MONAzaloT B BocXoAsdulve Tedenus. B pesyabraTte pas-
JOKEHUST OPTAaHHYECKHX OCTATKOB BBIIEAIOTCS M MepeXOIsT B BOAY 3aKJIIOYeHHbIE
B HHX paccesiHuble 3JeMenThl. 3aTeM 3TH 3JleMeHThl BHOBb BO3BPAlIAIOTCS B 30HY
BLICOKOH opranuyueckofl akTuBHOCTH. B mocsiefnell npoucXoiHT JpanbHefillee
Hapactanie KOHUEHTpauui Jo JOCTHKeHMsl YCTofiudBoro cocrostust. Taknm
o6paszom, Agas o06pasoBaHHs €IMHHYHOH 30HBl OTHOCHTENIBHO BLICOKOH KOHILEH-
TPauHH DPaccesiHHbIX 3JEMEHTOB BO MHOTHX cJYdYafX COBepIIEHHO HeT HHKaKOM
HeoGX0/{HMOCTH JIONMYCKATh MPHBHOC HJIH BLIBEJIEHHE 3J1eMEeHTOB H3 OKeaHa B leJOM.

1) Meicab o TOM, 4TO B aHTAPKTHYECKHe BOJbI MOMKeT MOCTYNaTh MaTepual (B yact-
HOCTH KpeMHe3eM) B pe3y/abTaTe H3MeNbUeHHs] TOPOI 1OJ KPYNHBIMH JeJHHKAMH
AHTapKTHYECKOTO KOHTHHEHTA, MO-BHAHMOMY, Gbliia BrepBble BhiCKazana CBepapyrioM
B (opme muunoro coobenns Kynepy (L. H. N. Cooper, «J. Mar. Biol. Ass.,
U. K., 30, 1952, p. 511—526). OnHako aBTOpHI 110J1aTaiOT, YTO B OTHOLIEHHH APYTHX
3/1eMEHTOB NOJ06HbIe cOOOpaXKeHHsl paHee He BhICKA3LIBATHCE.

okeanamu ¥ [Oxnoit Atnantukoil. bosee Toro, Boanl lOmxuoit Atnan-
THKH, ABHAKVIIHECS B CEBEPHOM HaNpaBJIeHHH, XapakTtepuayiotcs Gonee
BBICOKHMH KOHIEHTpaAUMAMH 3J€MeHTOB, ueM BoAhl, maymue u3 Cesep-
HO# AT/IaHTHKHM Ha ior. [Ipy 3TOM BaKHO NOAUEPKHYTb, UTO CyIIECTBEH-
HBIl nepedoc Marepuana B CeBepHYl0 ATIaHTHKY OCYILECTBISIETCS
BOJIAMH M3 I0KHOH YacTH 3TOTO OKeaHa; B HECKOJBKO MEHBIIHX KOJHye-
crBax B CeBepHyio ATNAaHTHKY NOCTABJSIOTCH BElECTBA BOAAMH, MpoO-
XOJAIMMHE yepe3 DepHHIOB MPOMHB U Jlajiee yepe3 BHYTPEHHHE APKTH-
yecKHe Mops.

[Ipexzae ueM npuuATE HaGMIOfaeMble TpafWeHThl KOHHEHTPaluH
KaK CBHJETENLCTBO TOT0, 4TO PeKH He SIBJIAIOTCHA 3HAUMTETbHBIMH OCTAB-
umMKaMu KoGanbTa, HHKeas H cepebpa B MOPCKYI0 BOJAy, CJejyeT pac-
CMOTPETh [IBa aJbTEPHATHBHHIX BapuaHTa OOBSICHEHHH HMeIuXCs
JaHHbIX: 1) rpaaMeHtT KOHIEHTpauuii o6pasoBaH B peayjbTaTe HEMoJ-
HOTO TlepeMenIMBaHuA H 2) KOHUEHTPAIHsl PacCesTHHLIX 3JIEMEHTOB B pe-
KaX HEeOJHOPOJHA.

1) Ecnn BpeMsa cMemeHHsl OKeaHCKHX BOJ SIBJISIETCS TIPOJOJIKHTENb-
HBIM 110 CPaBHEHHIO CO CKODOCTSAMHM MCHapeHusi W pasrpy3Ku pek, To
HabMofaeMEli I'paZiMeHT KOHIEHTpanuil MoxKHO Obl10 6bl 0OBSICHUTL KaK
pe3yJhbTaT HECOOTBETCTBHMSI HCIAPEHHsl W PEYHON pa3TpysKH ANs pas-
JIMUHBIX YYacTKOB OKeaHa. Eci Takoe HeCOOTBETCTBHE MIPAET BAIKHYIO
pPOJIb, TO OHO JAOJKHO OBUIO OBl CKa3aThCs KaK Ha COCTABE OCHOBHBIX
coJeli, TaK U Ha paccesHHbIX 3neMeHTax. ONHAKO KOHIEHTPAMKS OCHOB-
HBIX COJIeH OCTaercsl MOCTOSTHHOH no Bcemy MupoBoMy okeaHy, a 3TO
B CBOIO odepe]b CBHAETENLCTBYET, YTO CKOPOCTH CMELIEHHS MaJkbl
N0 CPaBHEHHIO CO CKOPOCTBIO HCHApEeHHs.

IlonoBras Moaeab cKOpOCTeH CMEILeHHS, OUEBHHO, SIBJISIETCS Upes-
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MepHO ynpouenHoi. Ecau npomecchl OpraHMyeckKoro CBA3bIBaHUS
U NOCTeJYIOUEero yAaleHus paccesHHbIX 3/eMEHTOB H3 BNALaoOMInX
B CeBepuyio ATJIaHTHKY BOA NpensiTCTBOBAIN NepeMeliyBaHuio STHX
3JIEMEHTOB, Kak 3To Habmofanoch Anst ¢ocdopa (Harvey, 1955), To
B 3TOM (JIyuae B OKeaHCKHi GacceiflH MOTJIH MOCTYynaTh AOMOJRHTENLHEIE
MOPIHH MPHHECEHHOrO PeKaMu MarepHana. Ho B To e Bpemsi OCHOBHas
YacTh MMEIOMMXCA PACCesSHHBIX 3/1EMEHTOB MHOTOKPATHO y4acTBOBasa
B 3TOM nMknae. MMeomuecss Martepuanbl He MO3BOJSIOT IOJIHOCTBIO
3aYepPKHYTb BO3MOXKHYI 3((EeKTHBHOCTb IPOLECCOB  OPTaHMUEcKOoro
cBa3biBanHA. OJHaKO TPYAHO TAKXKE CUMTATh, YTO B JIAHHOM Cjyuae
3TOT MpOLECC UMeeT cepbe3Hoe 3HaueHne. B yacTHOCTH, NOACYATAHO, YTO
OpraHH3Mbl KOHIEHTPUPYIOT KoGaabT, HHKeab H cepebpo B 10—1000 pas
cnabee, uyeM OHM crnocoOHBI KOHUEHTPHPOBaTh (ocdop — OCHOBHOM
opraunueckuii komnonent (Krauskopf, 1956; Black, Mitchell, 1952;
[. Noddack, W. Noddack, 1940). OtHocurenbHble pa3jiuuus B opraHu-
UeCKOM MOTJIOMEHHH 3/IEMEHTOB MPOSBIAIOTCS B PE3KOM BO3PACTaAHHH HX
KOHIeHTpauni ¢ ray6uHoii, uto Xxapakrepno Anst ¢ocdopa. g pacce-
SIHHBIX 3/1eMEeHTOB NMOoJ0GHbIE M3MeHeHHs] KOHIEeHTpauuil HabJtofaiTes
AHUIL B 00M1acTAX CaMoit BBICOKOH OPraHHYecKoil NpPOLYyKTHBHOCTH.

2) Habaionaemble rpaiuedThl KOHIEHTPAUMi OTMEYaloTCs TaKiKe
B TeX cay4asx, KOTfa KOMHYECTBO pacCesHHbIX 3JCMEHTOB B peKax,
HaXoAsIEXcs 3a mpefenamu BojocGopuoit obnactn Cepeproit ATnau-
THKH, CEMUKPATHO TIPeBBILIAET COJEpIKAHHME ITUX 3JEMEHTOB B peKax
JlaHHO# oGnactv Boflocbopa. M xoTts cBeflenust o cojep:xkanuu cepeGpa,
KoOanbTa U HUKeNs B PeKax JOBOJbHO OTPHIBOYHBI M MajIOHAJeKHbI,
OJHAKO BCe Ke HHKTO JO CHX IOp elle He BhICKA3alcsi O CyIecTBOBaHIH
TAKOrO0 HEecoOTBeTcTBUs. [locKOoNbKY MaTepuasioB, MOATBEpIKIAKOUIMX
OA0GHYI0 TOUKY 3DEHHA, HET, Mbl CYHTAEM, YTO NePEHOCHMBIH peKaMu
pPACTBOPEHHLII MaTepHal He HMMeeT 3HaueHus Ans OOIIero MOpCKOro
Gananca, mo KpauHed Mmepe mist xoGanbra u Huwrens. Has Ganaunca
cepeGpa 3TOT IMpOIEcC HrpaeT BTOPOCTENEHHYIO poJib. TakoH BbIBOJ
MOATBEPKAAETCH JaHHBIMA O 3HAUMTENBHOM YAAJNeHHH 3JIeMEeHTOB
B NpuUOpPeKHOMOPCKHX YCAOBHAX, O YEeM YKa3blBajoch BHIIE.

OnHako He UCKJIQUEHO, UTO PEUHOH CTOK MOKET OKa3aThCs BAaXKHLIM
daxropom Jansi DOanaHca TakMX 37EMEHTOB, Kak pyOWAHH M 1e3ui
(Bolter, Turekian, Schutz, 1964) u, BeposTHO, ceneH, NOCKOJLKY AIS
HHX HE VCTAHOBJAEHO 3HAYUTEJNbHHIX PerHOHANBHBLIX H3MEHeHHH.

I’ 2y60Kk0600HbLL CMOK: UCMOMHUKWL BeUeCMB, CBABAHHLIX C NOGBOOHBIM
BYAKAHUSMOM

B pesyabrate noiBoinoil BYJKaHHUECKON JESITEILHOCTH pacCesiH-
HbIE 3JEMEHTHl MOTYT MPHHOCHThCH B ofjiactu ry0OKOro MOps Kax
OpH  HENOCPEeACTBEHHOM NOCTYIIEHHH MeTAaJJOHOCHBIX THAPOTEpMAalib-
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HbIX PacTBOPOB, TaK M BCJEACTBHE PEaKUMH 3PYNTHBHBIX MaTepHalioB
C MOPCKOH BOJIOH.

OcHOBBIBasiCh Ha aHalu3e neTporpaguyecknx ¥ XHMHYECKHX Xapak-
TEePUCTHK MapraHueBHIX KoHKpenwnit Tuxoro okeana, Appenuyc u Bo-
nartw (Arrhenius, Bonatti, 1964), bBonarru u Heitany (Bonatti,
Nayudu, 1964) noneTanuch HaMeTHTh KPHTEPHH, NMPH HOMOLIH KOTOPBIX
MOMHO ObLIo ObI OTIMYATH pas3iuuHble crnocoObl oOpasoBaHusi KOH-
Kpeluil. ITH aBTOPhl CUMTAIOT, YTO KOHKPELHMH HEHTPaNLHOH YacTH
Tuxoro . okeaua, XapakTepH3ymouwmecss Heynopsilouennoii Mn(IV) —
— Mn(I1) cwmenranHoO-cJIOfHOH CTPYKTYpO#l M BBICOKHMH KOHLEHTpa-
IMAMU HHKeNsl, MelH, KoGalbTa, CBHHIA H LUHHKA, ABJAIOTCH NPOAYK-
TaMi OBICTPOTO OCAXKIEHUSI Maprauila, MOCTABIASEMOrO B pe3yjabTare
B3aUMOJICIICTBHST MOPCKOH BOJIbI H MPOJYKTOB NOJABOAHBIX H3BEPHKEHHIT.
M HanpoTHB, KOHKpEIHH, CJIOXKEeHHble B BLICOKOH CTENeHd YNopsiio-
yennoit MnQO, npu HM3KHX KOHIEHTpPAUMSIX paccesiHHBIX 3J1EMEHTOB,
BCTpeyaiolHecs BJAOAbL BOCTOYHOTo noGepexbss Tuxoro okeana, obpa-
30BLIBAJINCH BCJEACTBHE OTHOCHTENIbHO MEAJIEHHOrO OCaMJIeHHs Map-
raHila M3 pacTBOPOB, MPOHCXOH(IEHHE KOTOPLIX CBS3aHO JHOO ¢ KOH-
THHEHTAJbHBIM CTOKOM, JH0O0, 1O BCEil BEepOSITHOCTH, C OTAAJeHHBIMH
ByJKaHHYeCKHMH HcTouHukamu. OmnuchiBas pacrpepenenns KobanbTa,
3TH aBTOPBI MOKa3aju, YTO MapraHuesble KoHKpeuud Tuxoro okeana
¢ ortHomenusMd Mn/Co Gonee 300 BcTpeualoTCs OTHOCHTENLHO OH3KO
K Oepery. M3 storo 6bi1 clenaH BbIBOJ O MPOMCXOAMBILEM BO Bpems
ocaXKIeHHsl TEOXMMHUECKOM OTAENeHWH MapraHna oT KkKobanabTa.

Ha puc. 19 nokasano, no janubiM Mepo (Mero, 1961, 1962), conep-
JKaHue Ko0ajibTa B MapraHIeBblX KOHKpPEUHsX, a TaKKe KOHUEHTpauus
3TOTO 3JeMEHTa B BOJdX THXOTo OKeaHa Ha OCHOBE NPOBEJCHHLIX HaMy
ycc/enoBanuii. MuHMMaJbHBIE KOHIEHTPALHH Ko0aldbTa B MOPCKOi
Bojle oOHapy:keHbl BROJbL 3anafHoro nobepempa MOmuoli Amepuxn,
YTO COOTBETCTBYET CAMBIM HH3IIHM KOHLUEHTPaUWsM 3TOr0 3JeMEHTa
B MapraHueBelx KoHkpeuusx. M wnanporus, oTHocuTenbHo BbicOKHEe
BeqHyHMHEl KoDaabTa B MOPCKOH BOJE UEHTpaidbHON uwactH TuXoro
oKeaHa BechMa OJH3KO COBMAAalOT C paioHOM HauboJee BHICOKHX
cogepikauuii KoGaibTa B MapraHueBblx KoHKpeuusix. [Ipumepno
TaKue Ke COOTHOIIEHHS, XOTH U MeHee OTUETVIHBO BhIParKeHHBble, MOKd-
sauel a5 Hakenst (puc. 20). B Bomax Tuxoro okeana Konnentpanus
cepefpa JHMIIb HE3HAYMTEJLHO NpEBBILIAET CpPeAHee 3HayeHHe JNfA
MupOBOro OKeana, a KOHIEHTpaWMs 3TOro 3JeMeHTa BO BceX Maprah-
1eBbIX KOHKpEIUSX HCKAIuHTeNbHO Mana. Ecau faxe matepuan W 1o-
cTynaln u3 BYJIKAHOT@HHOTO HCTOUHHKA, To cepeGpo BpSA JH TeM Ke
crocoboM  NOCTAaBAANOCH B 3TOT YUYacTOK OKeaHa. B Tpex npo6ax
THXOOKEAHCKOH BOJABI OBUIM ONpejeNeHbl OTHOCHTEIBHO BBICOKHE KOH-
LEHTPALHH CypPbMbl, KOTOpas, NO-BHIAMMOMY, CBSi3aHa C NOABOJHBIM
BYJIKaHH3MOM.



bouarru u Hefany (Bonaiti, Nayudu, 1964) onucbiBaloT H3MeHeH-
HBIl aTaroHUTOBLIH MaTepual, o0eJHEeHHBIH paccestHHBIMU 3JIEMEHTAMH.
IToT haKT TAKKE MOMKHO PACCMATPHBATL KAK CBMAETENLCTBO B IMOJbL3Y
TOFO, 4YTO BYJKaHHYeCKHH Marepuan MozkeT ObITb HCTOUHHKOM PacCesH-
HbIX 3JIEMEHTOB B TIIYyOOKHX Mopckux Oacceitnax. CoBepiieHHo oye-
BHJIHO, 4YTO CBeXKHH ByJKaHHYCCKHH MaTepHan HeYCTOHUYMB Ha JHe
okeaHa. Kpome TOro, BellecTBO B3BEIlIeHHLIX YaCTHI[ Tak:xke npeobpa-
3yeTcsl MpPH B3auMOJEHCTBHH ¢ MOpCKOi BOJOil, B pesyJibTare uero
NPOHCXOJHT BhifeJleHHe HEKOTOPHIX KOJHYECTB COAepXkalinxcs B HUX
paccesHHBIX 3JIEMEeHTOB.

B nacrosuiee BpeMsi HCIOBITBIBAETCH PE3KHH HeAOCTATOK HHQOPMALHH,
KOTOpasi 103BOJIHJa Obl KOJHYECTBEHHO OLEHHTH BaKHOCTb IOIABOAHOM
BYJ/IKAHHYECKOH JeATeNbHOCTH NHD0 H3MeHeHHs MaTepHaia B3BellleHHbIX
YacTHIl B KauecTBe MeXaHH3MOB, TOCTaB/SIONIMX B OKeaH paccesHHbIe
snemedThl. OJHAKO BLIABIEHA KayecTBeHHAash acCOLMALHUs, CYThb KOTO-
poit B TOoM, WF0 B TeX cay4asix, KOTAa B JOHHBIX OCajKax HMeKTCH
NPU3HAKH BYJIKAHHYECKOTO NPOMCXOMKAEHHS PACCeAHHBIX 3JEMEHTOB,
TO H B MOKPBIBAIOIIMX 3TH OCaJKH BOLAX Takike HaOMIOJAlOTC OTHO-
CHTEJIbHO  BBICOKHE KOHIEHTPAIHH COOTBETCTBYIOUIHX  3JEMEeHTOB.
[MopoOHbIE COOTHOLICHHMS MOKAas3bIBAIOT, YTO MNOABOAHLIH BYNKaHU3M
SBJsIETCSI OCHOBHEIM HCTOUHHKOM NO KpaiiHeii Mepe i KobBanbTa
¥ HHKens B LeHTpaibHOH uactn Tuxoro oxeana. BrosHe BO3MOMKHO,
4TO MOABOJAHBIN BYJKAHM3M JEeHCTBATENILHO OKasal 3HaYHTeJbHOE
BAMsHKE Ha OamaHC 3THX 3/1EMEHTOB BO BCEM OKeawe.

Hocmynaenue sewjecms npu O08UNEHUU BOOHBIX MACC 8 NPUBPENHOIX
ycaosuax

MarepHan KOHTHHEHTOB NMEPEeHOCHTCS BETPOM H JBAOM B TyOOKHe
yuacTKM OKeaHa, He HCHBITHIBAst MPH 3TOM KaKHX-IHO0 XHMHUECKHX
npeoOpa3oBaiuii B MPHOPEIKHBIX YCJIOBHUSX.

BerpoBo# mepeHoc. Bo MHOrHX riyBoKOBOAHLIX Ocajkax
JETKO MOMHO DPasiHYHTL IIpUMech 30j0Boro Martepuana (Rex, Gold-
berg, 1963; Bonatti, 1963; Biscaye, 1964). Onnako ckopocTb nocryn-
JIeHHsl 30/I0BLIX KOMIIOHEHTOB BecbMa Huskas (Biskaye, 1964; Ture-
kian, 1964), ¥ oHH, B CYIIHOCTH, He BJHSIOT Ha KOHUEHTPALHIO pacce-
SAHHBIX 3J1EMEHTOB B MOpPCKOH Boge. B usyuenun Oananca paccestHHbIX
3JIEMEHTOB B MOPE MOXKHO YCHEHNIHO HCIOJNB30BAaTh aTMochepHbe,
HCKYCCTBEHHO CO3JAHHLIE YeJOBEKOM PaJMOAKTHBHEIE H30TOMNBI, KOTO-
pbie, pacTBOPsACh B MOPCKOH BOJE, CMOCOGHBI CHITPAaTh PONb MEUEHBIX
ATOMOB, OJIHAKO OTHOCHTeJIbHAsl 0/ aCCOIMMPYIOUIMX C HUMH CTa-
OMJIBHBIX W30TONOB HeBeJlHKa.

Jlenosuii mepenoc. [o nocienHero BpeMeHH MexaHH3M
CKPBITOro TOCTYMJAEHHS BellecTB B OKeaH, HJH, HHBLIMH CJIOBaMH, Mpo-
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P uc. 19. pocrpaucroennoe pacnpelesenne pacCesHHbIX 3JEMEHTOB, COJAepKAUMXCA B MapraHieBs X

KOHKpelunsx M B Mopckoid Bojge Tuxoro oxeana. Kobanbr.

! — Maprajuesn¢ KoHKPeUHE; 2 — npolbl MOpCKOR BOJAH (apalekue UHGPH o3nadalT Npobe V-18).

Hudpet y nsonnunil noxaswzaloT NpouUeHTHOE COAepianHe KoGaabTa (Mero, [961).
Cp. pHc. 17 n 21, HATIOCTPHpYIOULHE BEPTHKAAbLHOE pacnpefenenue kobaibTa B MOpPCKOIl

Boje.

41709 HOYMOdOW 9 OIHAWHIE XIGHHBAD0Vd dHHAhSEH

Gar
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P we. 20, TlpoctpancrBennoe pacnpeiefende pacCesHHBIX S3J€MEHTOB, COJEpKAlMXCA B MapraHieBbx
KOHKpeunax u B Mopckoil Bole Tuxoro okeawa. Huxensb,

I — mapranuesesle KOoHKpenuu; 2 — npolul mMopckoit BoAm (apaGekue undppu oanavaior npobm V-18).
Uudps vy wzoanunit osmauvaor nponeHTHoe cofepmanne nukeas (Mero, 1061).

Cp. puc. 21 u 1aGa. 5, rAe NOKA3aHO BOPTHKAJLEOC PACHPEAEACHHE M Jaibl BeHYHNB KOHUCHTPauUnii nukeas B Mopckoil noje,

L4 4
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flecc MOCTABKH B GacceiiH HEBRIBETPEJIOTO TOHKO3EPHUCTOrO MaTepHana
FOPHBIX MOPOJL JELHWKAMH, He IPUBIeKaT K cee CepLesHoro BHHMAHHS
KaKk reoxuMHueckuii aredr. [lockoapky Haubosee 3HAYHTEILHBIE
macimTabpl IPOSIBAEHHST 3TOTO TIPONEcca XapaKTepHH A4 AHTapKTHKY,
Halle paccMoTpeHue OVJeT orpaHuyeHo 3ToH 06/1acThio.

AHTapKTHUECKHH KOHTHHEHT XapakTepH3yercss MNOYTH IOJHBIM
OTCYTCTBHEM DPEYHOr0 CTOKA, KpaiiHe ¢1abblM Pa3BHTHEM XHMHUECKOTO
BLIBETPHBAUKS M, HANPOTHB, TPAHAMO3HBEIM MepeMelieH’eM JeAHHKOB
K OKeaHy H CBA3aHHOH C 3THM 3po3Heil. ¥ uacTKH OKeaHa, OKpYyKarouine
3TOT KOHTHHEHT, OTIHYANOTCH NBIIHBIM DPa3BHTHEM (DHTOHJIAHKTOHA
(ucnwn, 1962). Cumrasi, yTo OTCYTCTBHE PEYHOro CTOKA M XWUMHYe-
CKOTO BBHIBETPHBAHHS COYETAGTCH ¢ MIHPOKHM IIOMIAJHBIM paclnpocTpa-
HEHHEM AaHTApKTHYECKHUX JeJHHKOB, MOKHO JOMyCTHTh, YTO COCTaB
MOCTYNAOIIEr0 B MOpe MaTephalia MONHOCThIO COOTERETCTBYET CpefHeMY
COCTABY BeINECTBa 3eMHOIl Kopbl. BHauwase uenecoo6pasHo paccMOTPeThb
BJAKAHHE NEPEeHOCHMOTO JAbJaMu Marepuana Ha KOHUEeHTPAaUHio KpeMmHe-
3eMa, NOCKOJBKY B OKEaHax XOPOLIO H3YUeHbl 0CcODEHHOCTH pacnpeje-
JIEHH S 3TOTO0 KOMMOHeHTa. BBIBOABI, cAenanHbe s KpeMHe3eMa, MOKHO
Gyzer mpuMeHuTh TpH oOCYKIEHMH BONpoca O pachpeielleHHH psja
paccesHHBIX 3J1eMEHTOB.

EBteen (1959) na ocHOBe H3MepeHHST CKOPOCTH TIEPEMEIIEHHT MOpeH-
HBIX JIBJIOB MOACYMTAJN, YTO €KeroAno ¢ AHTAPKTUYECKOrO KOHTHHEHTA
spopupyerca 0,69 «m® wmartepHaza (npH I[JIOTHOCTH, paBHOH 3,
3TOMY KOJMYECTBY cOOTBETCTBYEeT 2 X 10'® 2 BewiectBa nopoi Wau
1,4 > 10*® 2 SiO,). CeficMuueckne wHccleJJOBaHUS IPYTHX paiioHOB
(Behrendt, 1963; Bentley, Ostenso, 1961; Bentley, 1962) nokassiBatot,
4TO 3Ta OLEHKa, 10 Beell BHANMOCTH, SABJSETCH PasyMHO yMEPEHHO.

Marepuan, nocrynuemuit B MOxubII OKean, nepenocuTcst janee
B dopMe TIIANMATBHBIX MOPCKHX OCAfKOR, JAHATOMOBEIX CCafiKORB,
a TaKkie nmepeMeiaeTcs K ceBepy B BHAE PACTBODEHHBIX B MOPCKOM BoJe
BEIECTB. :

Ha ocnose panubix Jlucununa (1961, 1962), ans pacemarpubaemoii
oBnacTH TMOACUMTAHO, UTO €XKErogHo 3jech oTaaraetcs 0,8 x 10 2
MIAUHaNBHBIX MOPCKHX ocaakoB u 0,6 X 10 & nMaTOMOREIX HJOB
(4TO COOTBETCTBEHHO IKBHBANEHTHO €XeroJHoMy ocamaenuio 0,5 x [0
i 0,3'% 10% 2 Si0y).

CornacHo nccnefoBanuaMm Hocca (Knauss, 1962), B TuxoM oxeane
nuxe u3obatel 2500 M B HANpaBICHHM C Hra Ha ceBep IIPOMCXOLUT
nepeMelleHHe BOAHLIX Mace co  cKopocThio (156—23) x 10%4x3/cex.
ITo nannpbim Kaayca (Clowes, 1938), B Bomax Tuxoro okeana ray6ixe
2500 m unaGniogaercs IBYXKpaTHoe yBeJHueHue KOHIEHTpalUH KpeM-
HEKHCJIOTHl N0 CPAaBHEHHIO ¢ BOAaMH, Haxoisiumucs pbime 2500 m.
[puiias, uto npumepHas yCTOHUWBAs PA3HOCTh MEKAY KOHLCHTpAUH-
mu SiO, pasna 1000 me/m?®, MOXKHO HOACYHTATHL BEJHUHHY €XKETOJHOTO

28*
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BblHOCA Kpemuesema: ona cocrasaser (0,6—0,8) < 10° ¢ SiO, B roa.
IToacyethr oGbeMa BbIHOCA, BbINOJAHEHHBle Ha OCHOBe JanHbix Kopta
(Kort, 1962) o nepenocuMbix ofbeMax, AalT 6oJiee BLICOKHE 3HAYEHUS .

B taba. 12 npuBogsrcs nugpel bananca xpemHesema 111 AHTapk-
THKA. He cieayer npuaaBath CAMIIKOM CEPbE3HOE 3HAYEHHE COOTBETCT-
BHIO MOJIYUEHHBIX BEJHUYHH TMOCTYIIEHHS M BBIHOCA, MOCKOABKY MPHHSA-
Thle JJI5 PACYETa CPelHHe 3HAYEHHUST PA3IMUHBIX 1APAMETPOB OTIHYAKOTCS
HEKOTOPOH HeornpeleIeHHOCTbIo. BaKHO JHilb, YTO MOPALOK MOJyUeH-
HbIX BeJIHYHH fBjsiercs BepHbeM. Ho, HecMoTpa Ha U3BeCTHBIE Heonpeje-
JIeHHOCTH, HeJb3si He clenaThb BbIBOAA, 4TO M3 AHTapKTHUYECKOro
OKeaHa Bce e INPOHCXOIMT BhIHOC KpemHesema. Bojsee Toro, oGbem
MOCTYNAMIEro TIAUHAALHOTO MaTepHaja OTYeTIMBO  BOCTOJHSIET
(cyast mo MOpsiAKY BeJIMYHH) BHIHOCHMbIE KOJHYECTBA.

Ilpu mamenpuenuy B Teuenye uyaca |1 HanGosee pacnpocTpaHeHHBIX
CUIMKATHBIX MHHEPAJOB B JAMCTUAIHPOBAHHOH BOAE B PacTBOD Nepexo-
aut B cpeanem 10 me/a Si (Keller, Balgord, Reesman, 1963). 3ra
BeJIMYAHA 3HAUMTENBHO BhlMle 000 H3BECTHOH KOHUEHTPANUH s
anTapkTHueckux BOA. OTmeuaeTcsi TaKKe, UTO NMPH 3TOM MPOUCXOAUT
pacTBopeHHe pfila paccesiHHLIX 3JIEMEHTOB, BKJIOYAst Maprameil
M KoBanbT, KOHUEHTPALHH KOTOPBIX JOCTHIAIOT HECKOJLKHX MMKpO-
rpaMMoB Ha JuTp. [loMHMO Heoprannueckoro pacTBOpPeHMS, pasyioxKe-
HUE Marepuana HCXOJAHLIX IOPOJ MOXKET NPOMCXOJUTb B PE3yJbTaTe
OpraHH4ecKuX peakuuil; ocBoOOAMBIINECS [IPH  3TOM KOMIOHEHTHI
nepexofsaT B BoAkl IOxnoro okeana. PaBoramu psina astopos (Murray,
Irvine, 1890—1891; Bepuaackuii, 1940; Coupin, 1922; Bunorpanos
u bBoituenxo, 1942; Bunorpajnos, 1953) nokasano, 4to KpemHe3eMm,
cojep:kaluiics B KaojHHe, pa3qMuHBIX TMIHHAX M TOJNEBLIX IINaTax,
MOJKET YCBAaWBaThbCsl IMATOMOBBIMH. Bo3moxkHO Takike, 4TO 3TH opra-
HH3MbI CHOCOOHBI Pa3pyliaTh U MeHee YCTOHUYMBBIE MHHEpasbl.

Tabaunmwa 12
Bananc kpemuedema anas Autapktuku, Si0, 2/200

ToTeHULHANBHO BO3MOXKHOE KOJIHYECTBO KpeMHe-

3eMa NPH JieJIOBOM aHTaPKTHUECKOM CTOke . . . 1,410
KpemueseMm, BBLIHOCHMBII B BHJE [JIANLHAJABHbIX

MOPCKHX OCajKoB . . . 0,55 10'%
KpeMHeaeM, BLIHOCHMBIH B mme quam\{osux HJIOB 0,8 1015

erMHeat‘M. nepemMeltaeMLlil areHTaMH TepeHoca,
LeHCTBYIOIHMH B MEpHJl}{OHBJlb]lOM HanpaeJse-
111 : (A . v v . . . 0,56—08x1015

Jlerkoerb, ¢ KOTOpOiHl KPEMHEKHC/IOTA, COJEpzKallascsi B BellecTBe
MOpPO/ibl, MOMKET NepexofHTh B PacTBOP IMPH HEOPraHHYeCKOM pacTBO-
peHHH ¥ BCJAEACTBHE BO3ACHCTBHA AHATOMOBBIX, OUYEBHIHO, SIBJSIETCS
B 3HAUHTENLHOH Mepe QyHKUHEH pasMepa 3epHHCTOCTH.
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1 xoT4 neT cBefleHHii O BeJIMUHHE 3€PHUCTOCTH T/SIHANLHOTO Mare-
pHana, nNpeicTaBJeHHOro OOJOMOUKAMH TNOPOA, OAHAKO COAeprKaHHe
TOHKO H3METBYEHHAIX NMOPOA B IVIALHANBHEIX MOPCKHX OCajKax NOBO/b-
Ho sHauutesnsno (Philippi, 1910; Jlucunun, 1960).

Ecau npoucxofuT IKCTpakuus KpeMHe3eMa H3 BellecTBa HMCXOAHBIX
NOpoJl, TO COCTaB MOPCKOI BOJABI OYAeT Take H3MEHSATbCA H TMpH ee
B3aUMOJICHCTBHH C OCTATOUMHBLIMH KOMIOHEHTAMH B COOTBETCTBHH C OTHO-
CHTEJBHBIMH YPOBHAMH HX KOHIEHTpalH{ B BelllecTBe NOPOALI U B MOp-
cKO#l Bofle. B KoHeyHOM cueTe cOCTaB OCTATOUHOTO BelIeCTBA NOPOAb
omMpefie/IUTCs TPOIECCaMH BBIHOCA, KOTOPBIA 3aBHCHT OT XHMHUYECKHX
XapakTepUCTHK pasjM4HBIX 31emeHToB. B Taba. 13 npuBoAaTcs Besu-
YUHBl OTHOLIEHHH CpejHell KOHIEHTpAalHu CPaBHUTENBHO pacipoctpa-
HEHHBIX 3/IEMEHTOB B 3€MHOH Kope K cpefHell HX KOHLEHTPAalHH B MOp-
CKOH BoJie, HOPMAMH30BAHHLIX OTHOCHTENbHO KpeMuesema !. Kouunen-
TPALMK 3JE€MEHTOB, OTHOCHTENbHC OoJiee pacnpocTpaReHHHIX B MOp-
CKOIl BOJe, 4eM B OCPEJHEHHOM BeIIeCTBEe 3eMHOIl KOpbI, Maao H3Me-
HSAIOTCS IPH pacTBOpeHHH Martepuana nopod. M HanpoTus, ecau cojep-
AKaHHug 3J1eMEHTOB B MOPOJAx BLICOKH, @ B MOPCKOMH BOJE CPaBHUTEBHO
HU3KH, TO BAHSIHHE TAKOIO B3aMMOAEHCTBUS BecbMad BeJUKO. HMekmmioue-
HWE COCTaBISIOT JHIIL 3JAeMeHThl, Hanbonee ObICTPO yrandseMble
M3 MOPCKOH BOJBI BeaeAcTBHe ruaponausa. Takum oGpasoM, 3Ty THNOTE3Y
HE ONpoBepraer OTCYTCTBHE HeoObMaiHo GOMbLIHX KOAMYECTB PacTBO-
PEHHOTO WM B3BEIIEHHOTO TNMHO3eMa B Mope ¥Yaaseana (Sackett,
Arrhenius, 1962).

[MogaBaswomas yacTh NOCTYNAWOUIEr0 MaTepuala HenocpeicTBeHHO
ocaxfaercs. Takum ofpas3oM, mocjie ceMMeHTALHUu 3JeMEeHTbl, 0CTaB-
lHecs oT pacTBOPeHHS MHHepaaoB, OYAYT pa3yboKUBaThCS 3HAYHTENDb-
HO OONBILHMH KOJMHYECTBAMH MaTtepHana HenepepabOTaHHBIX MOPOJ
M MO3TOMY He OYyAyT OTUETJIHBO MPOSBAATHCA B 3TOM OCajKe.

PaccmaTpuBasi CpPeIHIOI TPYMIY 3JeMEHTOB, HHTEPECHO OTMETHTB,
YTO ecJd KpeMmHe3eM MOCTYMAeT B KOJWYeCTBax, BTPOe MOBBIIAIONUX
KOHUEHTPAUHIO 3TOr0 KOMIOHEHTa (Npolecchl yAalenus 3JeMEeHTOB
He YYWTHIBAIOTCH), TO CpejHHe KOHUEHTPauuun Banalus u KobanbTa
B OKEaHCKOH BOJE yBeJuYarcs Mo MeHbIied Mepe cOOTBeTCTBEHHO B 1,0
n 1,2 paza. Ilpu 3tom Jomyckaercsi, 4TO Bech BaHaaui W KoOGajbT
Y4acTBYIOT B 3THX npoueccax. B anrapktuueckoil oge IOxuoii Atnau-
THKH KOHIEHTpalHs BaHaaus He foJee uem ua 10% Bobllle N0 cpaBHEHHIO
¢ BOJOH nenTpannHoi uacth Tuxoro okeana (Sugawara, Ken, crartbs
npeacrasieda B «[UGG», 1963); oxnako coaepaanue KobaibTa B Tex

1 ITon TepMUHOM «HOpMaJH3alMs» aBTOPHl NOHHMAIOT NPHBEJeHHE KOHIEeH-
TPauMH HEKOTOPOro 3JeMeHTa K COJepiKaHuio kpemuesema. Mubmu ciaoBami,
COjlepKaHHA B OCpellHEHHOM BelleCcTBe 3eMHOH Kopel M B cpejHedl mopckoil Bope
nojesieHbl  Ha COOTBETCTBYIOUHE KOHUEHTpaLHH Kpemuesema.— llpum. nepes.
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JKe BoJlax B JiBa pasa Bobiule, yeM B rayGokux Bogax Cesepnoil ATnan-
tuku. Konuuectso docdopa u HUKenA B aHTAPKTUUECKOH BOJIe, OUEBHIHO,
TaKKe BBIE, YeM 3TO JONYCKaeTcss Ha OCHOBE NPUHATOH CXeMbl.

Voarenue asemenmos 6 npubpercHbIX YCA0BUILX

M3 paccMoTpenus rpaAMeHTOB KOHLEHTpauuu KoOajbTa, HUKeJ,
B MeHbllefl cTeneHn cepefpa ¥ paclnpe/ie/leHnsl PeUHOro CToKa sIBCTBYET,
YTO PaCTBOPEHHbIi MaTepHasl peK He HrpaeT CyMeCTBeHHOH poJu B Da-
JlaHce 3THX 3JeMeHToB B MupoBoM okeane. CripaBeJJIiBOCTb 3TOTO BHIBO-
Ja MoATBepHKAaeTcs AaHHbIMH, CBHAETENLCTBYIOUIMMH O CYLIECTBOBAHKH
MeXaHH3Ma yJaleHHs PeuHbIMH BOJAAMH NPHHOCHMBIX MOPEM pacTBOpPEH-
HbIX METa/JIOB.

Ecnu nepeMeinnBanie OKeaHCKHX BOJA coBepiianoch Obl 3a Takoe
KOPOTKOE BpeMsl, YTO AOCTATOUHbIE KOJMYeCcTBA MOPCKOIl BOJBI IPOXO-
RUJIM 4epe3 y4acTKH (OpMUPOBaHHS CYJAb(QUIOB, TO KOHIEHTpaLHu
cepebpa B MOPCKOi BOJAE A0JIzKHBI ObLIH Obl KOHTPOJIHPOBATECH Ocax/e-
HHeM 3Toro seMenTa B dopme cyabduia (Krauskopf, 1956). B zeiictsu-
TEJLHOCTH K€ BpPeMs NEpeMelIMBaHHs OKeaHCKHX BOJ HE HMEeT OTHO-
IIEHHs K pPaccMaTpHBAaeMOMY BOIPOCY, MOCKOJbKY BBIHOCHMOE pPeKaMu
cepebpo MoxeT ObiTh yJaneHno, npeikie yeM IPOU3OHIET CMEIeHHe
HeCYLIMX 3TOT 3JeMeHT BOA ¢ OKeaHOM. [ Juiub B Tex cayuasix, Koraa
BaXKHYIO POJIb UrpaeT rayOOKOBOAHBIH MCTOYHHK cepepa, AOJNKHO
MPOMCXOJANTb YJAaJeHHe 3TOro 3JAeMeHTa B CaMOM OKeaHe, AIf TOro
uyto0nl MojJlep:KaTh €ro KOHUEHTpanuun Ha HaOGMIOAaeMOM YPOBHeE.

Hmertomuecs nannbie o nposause Jlour-A#gena (eMm. puc. 18) noxa-
3bIBAIOT, YTO Y/ajeHue cepedpa MOMKET NPOMCXOAHTb B OOCTAHOBKeE,

TaGauma 13

OrHolmeHHst KOHUEHTPAWHI 3JEMEHTOB B OCPEJHEHHOM BellecTBe
3eMHON KOPbi!) K HX KOHUEHTPALWH B CPejHell MOPCKoi Boje 2),
HOPMAJH3OBAHHLIX OTHOCHTEJLHO KPEMHe3ema

Al 700 Mn 3 Mo 0,0009
Zr 150 Pb i K 0,0008
Fe 70 Cr 1 Ag 0,0007
Ti 40 Si 1 Sr 0,0004
Vv 0,5 Mg 0,00009
Ba 0,5 1 0,00008
Co 0,4 Na 0,00002
P 0,1 S 0,00001
Ni 0,1 cl 7,5%10-9

1) Cm. paGory Typekbsna (Turekian, 1960). Mogenn «A»:
34 OCHOBY IDHEATH OTHOCHTEABHLIC MPOUEHTH H3BEPHKEeHHLIX
Nopoj, OGHAMKEHHBIX HA OBEPXHOCTH.

%} Cpejuiie BeqndHHb KOHUEHTPaUHI B MOPCKOH BOJe B3SIThl
H3 Hacrosiueii paSotel W paGothi Ioapbepra (Goldberg, 1961).
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rje imeercs cepoeojopod. Kpome toro, cepebpo, KoDaabT H HUKENb
KOHIIEHTPHPYIOTCS OpraHu3MaMi M opraHHueckuMu octaTkamu (Kraus-
kopi, 1956; Black, Mitchell, 1952; I. Noddack, W. Noddack, 1940).
[TockonpKy Ha HeGojpmMX raybuHax npoaunsa JIoHr-Afnens npoucxo-
AUT HEMoJIHas pereHepanus OpraHHYeCKHX OCTATKOB, TO 3HAYHTENbHLIE
KOJIHuecTBa MMeIoNuXcsl opranuueckux ocrartkoB (Riley, 1959) moryt
ChirpaTh 3HAUHTENILHYIO POJIb B Npoleccax yjlanexus cepeGpa H3 BOAbL
3areM 3TOT IeMeHT puKcHpyeTea B popMe CyJibpujia B JOHHLIX OCaJKaX.

Konuentpauun xofanbra U Hukeas B Bojax mnposanBa Jlour-Aii-
JIeH OKa3anuch cpaBHHTeNbHO Donee Hu3kuMyu B CeBepHoit ATaaHTuke.
Taxum oGpa3oM, MOMKHO CYHTATb, UTO ITOT MPOJAUB ABISETCS YUaCTKOM,
rae NPOUCXOJHT YAaleHHe paccCMaTPHBAEMBIX 3JEMEHTOB H3 MOPCKHX
BOJ. Bbille yke YIOMHHAJIOCh, YTO MpOJaHB JIoHr-Afinen xapakrepu-
3yercs GOJMBIIMM KOJIHYECTBOM OPTaHHYECKHX OCTATKOB. ITO NO3BOJIAECT
CUUTATh, YTO YA&deHHE 3JIeMEHTOB 3J1eCb MPOMCXOJHUT BCJAEACTBHE
oprannuecknx peaxuuil (Krauskopf, 1956).

Te xosnuectsa cepedpa, K0Ga/IbTa W HHKEs, KOTOphe J00ABIAI0TCS
K npHOpeaHbIM OCallkaM, He BhI3BIBAIOT OLLYTHMOI0 H3MEHEHHs KOHUEeH-
TPalMii 3THX 3JEMEHTOB, HENOCPeACTBEHHO ACCOLMHPYIOWHX ¢ 06/10-
MOYHO}f 4acThio NOAOOHBEIX OCAlIKOB.

YoaaeHue 3AeMEHIN08 8 YCcA0BUAX 2ayboKozo Mops

Ha octoBe H3yueHHsl KOHLEHTPaUKii KobanbTa U CKOPOCTEH HaKOIl-
JeRHs 0caiKkoB B Kosonke rpyHToB (Lamont A 180-74) Kapp u Typeks-
SH NPUILTE K BLIBOJAM, NOATBEPAUBIIUMCH HACTOAUIYMH HCCIEL0BAHNS-
MH, uTo O0Jibliast yacTh KobaiabTa, NPHHOCHMOTO DEKaMH, VIANseTcs
u3 BoA Oau3 nobepexuii KoHTUHeHTOB. B paborax Benenoas (Wede-
poul, 1960), Ksppa u Typexssana (Carr, Turekian, 1961) nonaraioce,
470 KOMIIOHEHTB, He CBfI3aHHbIE ¢ TepPPUreHHOH YacTblo OCajKa,
HOCTVIaMH HA AHO ATiaHTHueckoro M THXOro OKeaHOB C NOCTOSIHHOM
CKOPOCTBI0. ITH ABTOPBI HCHOJB30BAIH OTHOCHTENBHYIO0 KOHUEHTPAILHIO
Ko0anbTa B INYOOKOBOJAHBIX MOPCKHX OCafikaX 3TUX JIBYX OKEaHOB
JUIs pacuéTa CKOPOCTEeH HAKOIVIEHH S [VIHHHCTOH (Ppaxkuuy B ri1y60KOBO-
HLIX aT/IaHTHYeCKHX O0cajlkaX CPaBHHTENbHO ¢ TNMOAOOHBIMH OcajKaMu
Tuxoro oxeana. Ecau ke mpusHaTth, 4TO B THXOOKEAHCKHX OCaZKax
MOKeT [IPHCYTCTBOBATh KOOAALT BYJIKAaHHYECKOrO MPOHCXOMKAGHHS, TO
nopo0Hble pacuyeThl HE UMeloT cMmblesia. [IpuBopuMble B pabore Typeknb-
sua (Turekian, 1962) ganuele 1o KOJOHKE OCAJKOB H3 3KBATOPHAJILHOM
uacTH ATVIaHTHYECKOro OKeaHa MOKAa3HIBAIOT, UYTO, XOTA B ATIaHTHKY
nocrynaer 60% BceX pacTBOPeHHBIX TBEPALIX BENIECTB, B 3TOM OKeaHe
yAaJISIOTCS JMIb KpafiHe HHYTOKHBIE Koau4ecTBa KoGaibTa U HUKeJH,
He CBsI3aHHBLIX ¢ TEPPUreHHbIMH KoMmmoHentaMu. B Tuxom ke okeane
NOJABISIIME KOJHYeCTBa KobaibTa ¥ HHKeNd YAAlNsATCA NPH HX
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B3aUMOjIeiicTBMH ¢ oKucaamu Mapranna (Mero, 1961, 1962; Bonatti,
Nayudu, 1964; Arrhenius, Mero, Korkisch, 1964; Arrhenius,
Bonatti, 1964), paccesiHubiMu B ocalkax WM MPHCYTCTBYIOMUMH B (op-
me xoukpeuuit (Goldberg, Arrhenius, 1958). ¥apaneune cepebpa npu
Ocax/JeHHH OKHCH MapraHila Hesnauurtenanho (Mero, 1961). M1 BooGuie
U3BECTHO Kpafine Mano JAaHHblX, CBHAETENLCTBYIOWUX 00 yAaJeHHH
3HAUMTENBHBIX KOJIHYeCTB cepeOpa B KaKHX-AH00 ydyacTKax OTKPLITOro
MOpsi. DTOT BBIBOJ, KaK YK€ OTMeUYaloch, MOATBEPKAaercs (pakramu
peanbHOr0 CYIIeCTBOBAHMSA MEeXaHH3Ma yJaJeHus 3JeMEeHTOB B INpH-
GperKHBIX YUaCTKaX H BbICOKHMH KOHIIEHTpaLisaMi cepebpa B ocafouHkbIX
MOPOAdX KOHTHHEHTAMBHOTO MPOHCXOMKACHHS M0 CPABHEHHIO CO CPEIHHM
COepKaHHeM 3TOr0 3JeMeHTa B BellecTBe 3eMHOI KOpbl.

[TocKonbKy — opraHusMbl cnocoGHbl  aKKyMyJHpoBath cepelpo,
K0Ga/bT M HUKE/b, TO MOKHO 0XKHIATh, YTO B MpOLECce BhiBeleHUs
ITHX 3JIEMEHTOB, HanpuMep Gapusi, N3 MOPCKOil BOJbl Hanbonee BamKHYIO
poab Hrpaer opranuyeckoe X yaanende (Chow, Goldberg, 1960;
Arrhenius, Bonatti, 1964). B pesyabrate OpraHHuYecknx peakiuii,
OUeBH/IHO, TIPOMCXOAHT M3MEHEHHEe COCTaBa MOPCKOM BOAbl B obaacTsix
BBICOKOH MPOAYKTHBHOCTH (CM. HHIKE), OJHAKO B TO iKE BpEMs HeT
HUKAKHX JlaHHbIX, MO3BOJSIONMX CYHTATh, YTO 3TUM crnocofoM Hempe-
PBIBHO YAQIAIOTCS 3HAYUTEbHbIE KOJTMYECTBA 3JIEMEHTOB, HAKaM/IHBalo-
mUXcsl B BuJe TJ1yDOKOBOAHLIX OCAAKOB.

Hamenenue Konyenmpayuu 6éHympu Gaccetinos

Ilpn paccMOTpeHMH NpOLECCOB NOCTYIVIEHHS M yJanenus cepebpa,
KoOa/ibTa M HHKENAS JOJIKHOTO OOBSICHEHHS HEe TOJYYHJIM JBE TeCHO
CBA3aHHbie 0COGEHHOCTH HX pacnpejenents. Tak, B HEKOTOPbIX 00MaCcTAX
BLICOKOI OpraHuyeckoil MpPOAYKTHBHOCTH OTHOCHTEIbHO GOJBLIHE KOH-
HEeHTPAlMH 3TUX 3/1€MEHTOB XapaKkTepu3yloTcs TeHJIeHLHell Bo3pacTa-
HHsA ¢ rayOuHoi. B 3TOM pa3sjene craTbH paccMaTpPUBAGTCSl MeXaHuaM,
NPUBOAALIMH K TaKHM H3MEHEHHSM KOHIEHTpauuii 6e3 HemocpeJcTBeH-
HOTO MOCTYIIeHHs ub0 yAaneHHsl ITHX 3JEMCHTOB H3 OKeaHa.

OtcyTcTBHE JaHHBIX O CYUIECTBOBAHHH MEXAHH3MOB 3HAYHTEILHOIO
NpUBHOCA M yIAJEeHHS aeT OCHOBAHHE CYMTATL, YTo cepedpo, NpHHeceH-
HOe B OTKpbiToe Mope, mnpebbiBaeT B 3TOi 00/MacTH ANHTENBHOE BpeMms.
Hmerommecsi matepuansl 06 OTHOCHTENBHO OBICTPHIX TeMmax nepeme-
UIHBAHHA OKEaHCKHX BOA MO3BOJSIOT TNPEANOJIOKHTh CYHIECTBOBaHHE
BeCbMa paBHOMEpPHOro pacnpesenenusi cepebpa B oxkeane. M Bee ke,
Kak Obuio mnokasano Buie (ctp. 400—401), B AeficTBUTENBHOCTH
Hab/Mo1aniCh 3HAUNTENbHBIE PErHOHANbHbIE BapHAlMH KOHUEHTpauMii
cepebpa. BblcokHe BenMuuibl KOHUEeHTpauuil cepebpa ObuIH yCTAHOB-
Jenbl B naTH obaacTsax okeaHa: Oiu3 3anagnoro nobepexns CeBepHoil
Adpuku, 6aua 3anagsoro nobepexna Oxuoit Adpuku, 6113 3anainoro
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BeprukaibHoe pacnpejenenne cepefpa, koGanbTa, HHKeas B obaa-

CTAX BBHICOKON OPranuyeckoil TPOAYKTHBHOCTH.
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nobepekba 10KHOH yacTH UM, B LleHTpanbHOH yactH Tuxoro okeana
0KOJIO 3KBaTOopa M B BocTouHOH uyactu Muamiickoro okeana. Murepecto
OTMETHTb, 4TO JHUIb B nociefHeil o6macti He HaOMIOAAETCs CBA3M OTHO-
CUTEJIbHO BBICOKHX KOHUEHTparui cepebpa ¢ BOCXOAAILHMH, OOraTbIMH
MUTATEJIBHBIMH  BEULECTBAMH  BOJAMH, COMNPOBOKIAEMbIMH BBICOKOI
OopraHuyecKoH MpoAyKTHBHOCTbIO. Ha puc. 21 usobpakena TeHAeHIHS
BO3pacTaHhsl KOHIEHTpalui cepebpa ¢ riyOHHON B 00/acTsX BBICOKOH
NPOAYKTHUBHOCTH: BEJMYHMHBI KOHLUEHTPALMil HAa pas/IMuHBIX rVOHHAX
OJIHOTO H TOTO JKe paioHa COoefMHeHbl CIIOUIHLIMU JHHUSAMUH. HecMoTpa
Ha TO YTO Ha OJMHAKOBOi rayOuHe He Beerja HAOMI0AAI0TCS OfHH H TE 7Ke
KOHLICHTpAaIHK, TeM He MeHee HaHeceHHble Ha pHcYyHOK 12 map npob
MOKa3bIBaIOT, YTO JIHIIbL OJIHA U3 HUX HapyllaeT oOulyi0 TeHAEHIHIO BO3-
pacTaHus KOHIUEHTpaluii c ray6uHoii. [loro6Hble COOTHOLIEHHA KaMyTCH
3HAUHTEJNBHBIMH TIPH  COMOCTaBJeHHH 3THX npol ¢ 36 nmapamu mnpob
CO BCeX OCTaJbHBIX M3Y4YeHHBIX craHuMH. B 3THX oOpasuax KoHueHTpa-
MK cepebpa Bo3pacTaloT ¢ IayOuHOiH B 17 napax npo0 H, HampoTHB,
nonuxatorea B 19 napax. Takne uaMeHeHHs MOKHO ObLTO OB 0XKHIATh
TaM, TAe HHTEHCHBHOE BePTHKAIbHOE IepeMelleHHe BOJA He BJHAN0
Ha pacnpefenenue cepebpa. Ha cymecrtBoBaHue HeoOOLIUHOTO BEPTH-
KaJlbHOIO IepeHoca, HanpuMep MJsi aHTAPKTHUECKUX BOJ B OTKPHITOl
yacTH okeaHa Omn3 YUuan, ykasbiBaeT Halu4ue BLICOKOH aKTHBHOCTH
Cs' u Sr® nuzke ray6un 1000 # (Rocco, Broecker, 1963).

Brillle yIOMUHANOCh, YTO B OKeaHe MOKeT IIPOHCXOHTh KOHIIEHTPH-
poBaHHE 3JIeMEHTOB opraHu3Mamu. [las oObsicHeHHs 3TOro mnpouecca
npefnaraeTtcs CcJaeAylollas MoOJAeNb: BOAd, pacnoJararoliascs HHKe
MOBEPXHOCTHOTO €051, MOKeT OwiTh cjabo oboramena cepebpom. [lpu-
MEpHO TakuM ke o0pa3oM B 3TOil BOJAe KOHUEHTpHpyloTcsa docdop
H KpeMHe3eM BCJEJICTBHE YIaJeHHs HX H3 MOBEPXHOCTHBHIX CJIOEB.
3areM BOCXOJsiIHE TeUeHHsl BBHIHOCAT oforauieHHble 3THMH 3JIeMeHTaMH
BOJABl BJOJIb BOCTOUHBIX [MOIPaHMYHBIX 30H, a B LIEHTPANbHOH 4YacTH
Tuxoro okeaHa — BJIOJIb 30H 3KBATOPHA/IbLHON AMBEpreHuHH. Boicokas
opraHuueckKas NPOAYKTHBHOCTb SBJSETCS! CNEACTBHEM HATHUHsl B BOJE
NMUTATEeJAbHBIX BellecTs; obpasyooluecss B TAaKUX BOAAX COLHHEHHS
nocrynaitT obpaTtHo B BOJbI, NEPEHOCHMBIE BOCXOASIIMMH TEYeHHSIMH;
3TO B CBOIO OYepPe/lb [103BOJASeT BoAaM, o0eJJHEHHLIM paccMaTpHBaeMbIMHU
KOMIIOHEHTaMH, YHOCHTbCHl TOBePXHOCTHbIMH TedeHHsiMH. [IpoTekaro-
mas Ha ray0uHe pereHepanus NpensiTCTBYeT y/aJeHHI0 KOMMIOHEHTOB
B pesyJbTate cefUMEHTauuH. B cymiHocTH, OpraHH3Mbl UTpalOT poJb
(buabTPOB, NPUBOJSIIMX K MOBBILEHHIO KOHIEHTpauuu cepebpa B BoJe.
Ilono6uplit xapakrep B3anMOJEHCTBHS OpPraHH3MOB C BOJIOIl sIBJIseTCH
OTHOCHTEJBHO MOCTOSHHOI 0COOEHHOCTBIO ONpeiesIeHHbIX YacTell OKeaHa.
Ecnn O6bl 6610 JOCTHTHYTO YCTOHUMBOE COCTOSIHHE, TO CYIIECTBOBAHHE
TAKHX JIOKQJbHLIX pe3epByapoB HaXoOAWJOCh Obl B  COOTBETCTBHH
¢ ofwuM BpeMeHeM npeGbiBaHusi B HUX cepebpa, [OCKOJBKY JJist
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3THX o0JiacTeif HecOoCTOSITeNIBHO JAONYILEHHE O NOJHOM IepeMeIlHBa-
HHH BOJ.

B pe3yabrarte 3THX npoleccoB NPOUCXOAUT JHIIb TPOCTOE H3MEHEeHHEe
pacnpenenenusi cepeGpa B oxeane. [Ipu 3tom coBepuieHHO HeoGs3a-
TENbHO JeJaTh MPEeNoIoKeHuss O HeOoOBMHBIX TeMIax MOCTYMJIeHHs
H ylaneHnusi cepeGpa, XOTs, HECOMHEHHO, OBLIO Obl HHTEPECHO M3YUHThb
OCaJIKH, 3aJIeramlie noj 3THMH 30HAMH BOCXOASLUMX TeUeHHH, uTOOBI
yOeauTbCS, ACHCTBHTENbHO JIM B HUX NMPHCYTCTBYIOT BLICOKHE KoOJiHue-
cTBa cepefpa.

Boine oTMeuasoch, 4TO HHKedb M KOOANbT TaK:Ke HWHTEHCHBHO
KOHLUEHTPHPYIOTCST OpraHu3MaMu, H I03TOMY MOKHO I0JIarath, 4TO
X TIoBeileHHe B 00MacTsIX BbICOKOH INPOJYKTHBHOCTH aHaJOTHUHO
cepebpy. B mensix HarasiHoro cpaBHeHuss Ha puc. 21 rpaduveckn
H300pakeHo BepTHKaJbHOE pacnpefeneHne Kobanbra M Hukeas. s
Tpex U3 uerbipex objacTeil BLICOKO{l MPOAYKTHBHOCTH KapTHHa paciipe-
JefieHns KoDanbTa OueHb XOPOIIO CONJIACYETCS €  pacrhpeleneHuneM
cepebpa; Ay HHKeJs NMOJOOHOE COOTBETCTBHE BHIPAKEHO MeHee OTyeT-
JIHBO. Y4acTKu mpodmuaedt, rjae Hadmionaercsi ‘He3aKOHOMEPHOE XaoTH-
yeckoe pacmpefenenue KobanbTa U HUKeNs, COBNANAIOT ¢ MECTOHAXOMK-
JIeHHSIMH MapraHIeBbIX KOHKPEIUii, B KOTOPbIX HaO/I0laloTcsl BLICOKHE
KOHILEHTpAIHK 3THX 37eMenToB (cM. puc. 19 u 20). [TogoGuoe apparuue-
CKOe pacrpefesieHHe MOXKHO IONBITaThes OOBSACHHTH HaNpaBJIeHHBIMH
BHH3 MepTypOallHOHHBIMH TepeMemeHHsIMA BoJ OlH3 BYJIKAHHUECKHX
MCTOUHHKOB, MOCTABJABLINX 3TH 31eMeHThl. Ho pa1s Takoro BeiBOJa
HA CEeroJHsl UMeeTcs CAWIIKOM MaJo JaHHBIX.

Buoigodet

PesysbraTel NpOBEJEHHOTO HCCJACIOBAHHS NPHBOASATCH B 0OOOLIEH-
HOM BHJe Ha crp. 417. Ha ocHOBaHMH NOJYUEHHHIX JAHHEIX CejaHa
OlleHKa OTHOCHTENBHOH BazKHOCTH INECTH MeXaHH3MOB, KOHTPOJHPYIO-
IIUX pacrpejesneHie KOHLUEHTPAlUWH paccesHHBIX 3JeMEHTOB B OKeaHe.
KonuTuHeHTalbHBIE CTOK, IO BCEH BHAMUMOCTH, HMEET NOAUYHHEHHOe
3HaueHue B OanaHce KoDasibTa, HUKeNA M, BO3MOMKHO, cepedpa; 0JHAKO
3TOT THII CTOKA MOMKET MrpaTh BaykKHYIO POJIb ISl PACCesTHHBIX 3J1e-
MEHTOB, XapaKTepH3yloluxca 0ojee paBHOMEDHEIM pacrpejeseHHeM
B OKeaHe. B meHTpanbHOii uacTH THXOro okeaHa M3 BYJKaHHYECKHX
OuUaroB MOCTYMAWT, OUYEBMJHO, CTOJb 3HAYMTENbHBIE KOJUUYECTBA
KoDasbTa ¥ HHKEJsl, YTO OHH BJMSIOT HAa W3MEHeHHe KOHIEHTpPALHil
3THX 3JIEMEHTOB B pacroJjaraioliMxcs Bhllle BojJax. Bo3aMoxHO Takike,
YTO 3TH KOJHYECTBA CTOJIb BEJIHKH, 4YTO HHKedb W KoDaJbT BYJKaHH-
YEeCKOro MPOHCXOMKAEHHSI NOMHHHPYIOT B OOLIEM oKeaHCKOM OasaHce
3THX 37eMeHTOB. KonnuecTBa HEeBLIBETPEIOTO MaTepHana nopoj, nocTas-
JSeMOro B OKeaH aHTapKTHUYeCKUMH JIeAHHKaMH, BIOJIHE J0CTATOUHO
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AJst 00BACHEHHUS TeX Macc KpemHesema, KoTophie yAansiioTcs B pe3ylib-
TaTe JMATOMOBOH ceanMenTanun u3 HOKHoro okeaHa, a Takke nepeHo-
cATCs B pacTBopax B MEPHAHOHAJIbHOM HanpasnaeHuu. Takoil marepuan
ABNSIETCA MOTEHIMATbHO BayKHLIM HCTOYHHKOM VIS psifla paccesiHHBbIX
snementoB. OaHaKo B HacToAulee BpeMs HEAb3d HCKMIOUHTH H COBEp-
LIEHHO IPOTHBOMOJOXKHYIO HHTEPNPEeTAlHI0 3THX A4aHHBIX.

Manasi poib KOHTHHEHTANBHOIO CTOKA B OKeaHCKoM Oanance cepel-
pa, kobanbTa u HUKeas MoxKeT GbiTh OObsicHEHA JelicTBHEM MEXaHU3MOB
VIajneHust 3TUX 3JeMeHToB B NpubpexHbix yyactkax. Ilojaraercs, uro
OpraHHYecKHe peaklHd HMET 3HAYeHHe B MpoLeccax yIaleHHs ITHX
3JIEMEHTOB B TeX YCJIOBHAX, Ile PereHepanys OpraHuyeckoro BelecTBa
B caMOH BOJe HemoJHOCThbIO 3aBepiieHa. OfHako yaaneHue cepeGpa
MOMKET MPOMCXOAMTL HE TOJIBLKO € YuacTHeM OPraHHuecKoro BelecTBa,
HEMAaJIOBaXKHYI0 POJMb HIPaeT B 3THX Npoueccax (HKCcauHs ZaHHOTO
sneMenTa B cyabguanoii dopMe. B OTKPBLITHIX 4acTAX OKeaHa MOAaB-
JSIOUHE KOJMyecTBa KobaabTa M HHKeNs VAANSITCH BCIEACTBHE
CoOCaK/IeHHs] MX € OKHMChlo Mapranua. B To ke Bpemsi He yCTAHOBIEHO
CKONBKO-HHOYAb OYEBHAHOTO MeXaHHM3Ma VJaJeHHs 3HauHTeNbHBIX
KoluuecTB cepefpa W3 BOJ OTKPHLITLIX uacTell okeaHa.

M xors opraHuyeckue peakuuu, 10 Bceil BHAHMOCTH, MMEIOT BTO-
pocTeneHHoe 3HaueHue MIA MOCTOSHHOrO VAaleHHs KoGanbTd, HHKE/s
¥ cepebpa n3 ruyGOKOBOAHBIX YYacTKOB MODS, BO3JEHCTBUA TaKHX
peakuHil Bce e BIIOJIHE JOCTAaTOYHO, UTOOLI CYIIECTRBEHHO KOHTPOJHPO-
BATh pacnpejeneHue 3THX 3JeMEeHTOB B 00/1aCTsX BBICOKOH OpraHHYeCcKoi
MPOAYKTHBHOCTH.
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