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B Kuure o0o0mens n cTaTHCTHYECKN o0pafoTaHbl MaHHBIE O pacnpepfejesnn Iopomoodpaay-
IOMUX 9JIEMEHTOR B JIMTOCHEPe. [[aeTcs OmIcaHNe OCHOBHKIX IPHHITAIIOB M3YUEHUA pacrpeneenns
XAMHYCCHAX DIIEMEATOB B TOPHBIX NOPOJAX, BEJIOYAA KPATKYIO XapaKTepuCTAKY CTATHCTHYECKHX
MeTonoB o6paGoTHH reoXHMHUYeCKol MAdGopManME M apaMI3 NPeIcTaABUTEIBHOCTH Te0XHMHYECKHX
HAHHBIX, & TaliKe pPacCMATPUBAKTCH MOHATHA O M00AJLHBIX, PETHOHAJNBHEIX M JOKATEHBIX napa-
METPAX DACHPEIENeHNs XHMHICCKNX DIEMEHTOB B JUTOCHEpe, 6J];a@m AHAJIM3 IAPAMETPOR, NPHHATHIX
IIpH TIOJICYeTe CPeJHero cocrasa JmTocdepel. Ilompoluo pas npaercsi npofiaemMa pacnpocTpanen=
HOCTH POPHLIX NOPOM B 3eMHONM Kope. TIPH 8TOM OTMEHAETCH, UTO TeoI0THIeCKIe NaHHBIE 0 KOJM-
YCCTBEHHBIX COOTHOMEHAAX TOPHBIX HOPOX HA [MOBEPXHOCTH ZeMin €lle HEe BHINNIM H3 paspama
BechMa TPHOJIIKEHHMX HCYHCACHMN, JTUMATHDYSA BO3MOMHOCTH TOYHOTO IIOJCYETA COCTABA JIMTO-
chepsr 1 onpeneas MPAGIMK eHHBIN XapaKTep BCEX COBPEMEHHHIX TeOXMMWYECKHX Momemeilf aem-
HO#t Kopel. OCHOBHAA YACTH KHHUTHM IIOCBANEHA H3JI0MEHMI0 1 HHTEPIPeTANHHA (aKTHYECKOro MaTe-
pHala, XapakTepUayIollero pacupefiejenie JBEHAJATH IOPOO0OPASYIONNX HJIEMEHTOB (KHEJI0-
pona, KPeMHUA, AMOMHHHA, HeJIe3A, MATHUA, KaJbI(HA, HATPHA, Kallus, THTaHA, Maprasia, @ocgo-
Pa 1 BOMOPOJA) B MATMATHYECKHX , METaMOD(IIeCKNX i OCANOTHBIX TOPHBIX HOPOJIaxX,a TAKMAKE B pas-
JIIYHBIX 0060J109KAX JHTOCGEPH! B ET0M. B GOTBIIOM KOIMIeCTRe TabIMIl COneprHaTCA OUEHKH Iapa-
METPOB pacnpejeieHdua MOPoR000PasyIONMNX HIeMEHTOB B DPABIMYHLIX THIAX IIOPON 0 pPernoHam
B8EeMHOT0 Imapa. Brieppeie BEIBOXE! 00 0COGEHHOCTAX PACIOPEAETeHUA MOPOoT00oipa3yIONHX DIEMEHTO B
[OEJA0TCA HA OCHOBE aHaJH3a Mudopmamum, BRMouanomedt Gomee 11 000 XMMUYECKHX AHAJIHU30B
POPHBIX [OPOX M OXBATHIBAKOMIEN] BCEé KOHTHMHEHTH 3MHOI'0 mapa. ONHCHIBAETCH cpeguuii cocran
POPHBIX ITOPOX M 060s104eK JTHTOCHEPS! . OHEHKN CPETHUX COCTABOB TODHBIX MOPOJ,  OCHOBBIBAIOTCH
Ha CTATUCTHYECKUX ITApAMETPAX PACIpeNe/eHNA OTRENbHLIX DIIeMEHTOB, TPHBEAEHHHX B Nase I11,
ITpepnaraeMas NMpHOJIGKEHHAR TeOXMMHYECKas MOIETh JuTOChepsl  MCXOMUT M3 pPe3yIbTATOBR
II0fIcYeTa CPEAHET 0 cocTaBa 060J109eK, IPH HTOM OTHOIMEHNE «PPAHNTHONY U «5a3aIbTOBOH ofonouer
TOPHHATO paBHBIM 1 :

Ha ocroBe aHATH3A COOTHOMEHMH TOPONOODPAIYIONINX ATEMEHTOR B OTAEJNBHBIX THIIAX W pas-
HOBHJTHOCTAX YILTPAOCHOBHLIX M OCHOBHBIX IOPOJ REJIAIOTCHA BHBOALL 00 OTHOCHTENbHON rayOnHe nx
(OPMHDOBAHAHA, P 9TOM 00OCHOBIBAETCA HEOMIOPOXHOCTh COCTABA BepxHelt MapTan. OGpamaerca
BHUMAHHE HA IIPEEMCTBEHHOCTh XMMHYECKOTO COCTAaBA CNAHIEE, THEICOB M IPAHOMMOPHTOR, MO3BO-
JUAIOIIYIO HPEeMIIONAraTh BOSMOMHOCTh IAJMHICHHOr0 MEpPeIIABIeHNA METAMOD(PUYECKHX OPOL
B _IPAHOMMODATEL (3 OPHBHOCA WJM BHIHOCA CKHOJMBKO-HAGYIL SHAYMTENLHHIX KOTMYeCT nopogo-
00pasyomUX HJIEMEHTOB. B TO #i€ BPEMA MOMIePHUBAETCS, UTO npeo0pa3oBauue JOGHX THIIOB
METAMODPIYECKUX [I0POX B TPAHUTH TpeGyeT ux KopeHHoi nepepaboTku, KoTOPaA MOMLKHA COMPO-
BOMAATLCA NPUBHOCOM SHAYATE]LHBIX KOMMYECTB KPEMHE3eMA, HaJndg o KHCJIOpOfa, a Takke
BBHIHOCOM GOJBINET YACTH HEIe3a, MATHHA M KAJXbIMA. CPEeIHUN XUMHIECKRH COCTAR «I'PaHHTHOMNY
000JIOYKN O0YeHb OJM30K COCTARY TPAHOMMODUTOB, «BAasajbToBA» ofoJIouKa 10 COCTABY TPHGIM-
FHAGTCA K cocTaBy puopuTa. [IMopuTy OJmMaok n cpegumii coctap Jutocdeps.

B BaKNOYeHNH KHUTH CAEIAHA IOMBITKA TEOPETHYECKOr0 00BLACHEHMA NpoueccoB nuddepen-
IUALNY BHEITHAX 000JI049eK 3eMIH, IPHBEAMMX K 06pa30BaHIIO auTocheps. Ilepepacnpenenenne
XUMHIECKNX BIIEMEHTOB B IDABATAIMOHHOM HOJIE 3eMIM B COOTBETCTBHH C YACJBHBIMH OOBEMAMM
HACTHI, MTPAIOMAX BEIYOIYI0 POJIb B MATDAIHA DTUX DITEMEHTOB B 3EMHON KOpe M MAHTHH, DACCMA-
TPUBAETCA KAk TVIABHBIL (aKTop nuddepeHUHALMN B IpeleSaX BHEIIHHX ODOIOUEK ILIAHOTH.
Murpanusi KpeMHE-KHCIOPOXHEIX KOMILIEKCOB M WOHOB KAJNMA M3 MAHTAM B BepPXHWE 30HBI JIMTO-
Cepr ABIACTCA HamboIee APKUM IPOABICHHEM MpOIecca nepepacrpeneenns, BeLyiMM K obpa-
SOBAHIIO I'DAHATOB K «TPAHNTHOM» 000J109KH B HestoM, C 9TON TOUKK 3PEHNS IPAHATHI, A TAKIKE CRA-
SAHHAA C HUMM DYIHAA MHHEPAJINIANMA DPACCMATPHBAIOTCH KaK TMPOXYKTE B3aauMonedcTBHA (MeTa-
COMATHYIECKOTO MITH C TeperLiaBjIeHHeM) PACTBOPOB MAHTHIHOTO [PONCK 03K IeHHA, HECYIIHX Kpemie-
HHCJIOPOZTHEIe HOMILICKCHI, KaJuii i PefKne NeIoun, a TAKHKe DAL PYNHEX KOMIOHEHTOB, ¢ MOTa-
MOPQMYECKUMI M MATMATAYECKHMM 110DOJAMH JUTOCHEDHL.

Tabmay 199, wumocrpammit 27, cnucok nmMTepatypw — 336 Haspammil.
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BBE/EHHE

Brictpoe n YCUeIMHOe Pa3BUTHE FeOXUMUYCCKAX HCCHeL0BaHTIl Pas -
| HEIX HanpaBIeHWit B HACTOSIee BPEMS CTANO0 BO3MOKHEIM GJarogaps
TpeM riaaBHEIM (aKTopaM:

~ a) COBePIIeHCTBOBAHWI0 AHAJUTHYECKOH TEXHUKH — MOABHJIACH BO3-
- MOKHOCTB GBICTPOro M CPaBHUTENHHO JEIIEBOr0 aHAJMTHIECKOTO OMperie-
JIHHS TIOYTH BCeX XMMHUECKMX DJIeMeHTOB Tabumin Menjeneesa ¢ Bhco-
0if YYBCTBHUTEJIBHOCTBI0 M TOYHOCTHIO, HE JOCTYIHOIl BCEro JECATH JeT
Hasasu;

6) pasBMTHIO DKCHEPUMEHTAAbHOI TeXHUKH, uTo 06yCTOBHIO 3HATH-
TeJbHBIH IPorpecc B YKCUEPHMEHTAJbHBX WCCIeJ0oBAHNAX B 06JACTH Bhl-
COKHX TeMmepaTyp W JaBJIeHUI, HO3BOJWIO H3YIUTH PH3MKO-XHMAUECKTR

HnapaMeTpsl HeKOTOPHIX NPHPOJHEIX MArMaTHUYECKHX M THAPOTEPMAJbHBIX
| CHCTEM W HOMOHTH K 00BACHEHMIO NPUHIUIHATBHEIX TeOXHMHYECKHX
. BAKOHOMEDHOCTeHl HEKOTOPHIX BEICOKOTEMIEPATYPHBIX NPONECCOB;

B) CHCTeMaTHIeCKOMY ¥ IiIy0OKOMY NPOHMKHOBEHHIO B Fe0XUMHUI0 MaTe-
~ MaTHuecKHx MerojioB obpaGorkm mrfopManmM, UTO MO3BOJAET OCMEI-
 CJIMTH HENPePHIBHO YBEJIMYHBAIONIMIICA MOTOK KOJMICCTBOHHOM TeoXHAMY-
yeckoit mupopmanum.

Ha ouepenu cromr Bakmasm sajaua — cosjanue MaTeMATHIECKH
000CHOBAHHKIX TEOXUMHYECKUX Mojeneit. B aToM mampasienns moka cje-
JAHBI JIAIIb IepBhle IMAard, OJHAKO Pe3yJabTaThl CTOJb WHTEPECHHI, UTO
MOKHO YTBePsKIaTh: reoXUMHUYecKad HAyKa CTOMT Mepe] HOBOM MHOTO-
- ofemjalomeit crajgmeil pasBUTHA, cTajWeil, KOTJA TeOXWMHS J0JIKHA
- Oyzer paccMaTpmBaThCA KaK JOUHAS HAYKA, OMHPAIOMAACA HA TaHHLIE
BeChMa TOYHEIX ONpe/eNeHnil H MUPOKO UCHOAb3YIOMAAs (ABHKO-XAMATE-

CRUil M MaTeMaTHYeCKHH ammaparhl.
' Onna M3 BasKHBIX M MHTEPECHHIX 3ajlay eOXHMHMH ¢ MOMOHTA €€ BO3-
HUKHOBEHHA — CO3/[aHUE TeOXMMHUECKOH MoJenn JeMJH M CJIaraimux
ee reochep, W3 KoTOpHX HauGONBMIMM BHUMaHHEM HCCJIeJoBATeNeil
- BCerjia noJib3oBajach 3eMHas Kopa — eMHCTBeHHAN YaCTh 38MHOTO MIapa,
~ JIOCTYNHASA HemOCPEJCTBEHHOMY M3YYeHHIO TeoJora M TFeoXHMUEKA.
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Haumuas ¢ @. V. Knapka (1847 —1931 rr.), 6mecrsiias niesia nceieno-
Batexeit — B. U. Beprajnckuii, A. E. ®epcman, P. [loaun, B. M. l'oasz-
mmmar, fl. Cepepronnm, WM. @ort u ap. — paGorama Haj aToil mpobie-
MOil, 0CTaBHB HEOT[EHHMOE HACJE/ICTBO, K KOTOPOMY HPOJOJKAIT 00pa-
MATHCA TeOXHMUKE 0GoJjiee MOJOTHX MOKOJEHMIL.

B cospemennsiii mepmos Msydenme XMMHYeCKOro cocTaBa Hameil mia-
HEThl HePa3PHBHO cBA3aHO ¢ UMeHaMu Beqymux reoxumukos — A. [I. Bu-
Horpagosa, A.b. Ponosa, C. Hokkommca, JI. Apemca, C. Taitmopa,
A. llonpepsaapra, M. @aeiimepa, ®. Bukmana, K. Typexsna, K. Beje-
ooas, [J[. T'puna m xp. Ilourn eserommo myGAMKYIOTCS HOBHE CBOJHLIE
HOJICYCTHl CPEIHero cocTaBa 3eMHOM KODHI, YYHTHIBAOIINE HEIPEPHIBHO
obmoBaaomyoca nEGopmanmo. [logBmamch mepBEHe TeoXAMUYECKHE
Mofienu Bepxueit ManTun (A. II. Bunorpagos, A. Puarsyn, 1. I'pus u gp.),
MOCJY;KABIINE OCHOBOM JIIA paspaloTKM rIOoTess MexanmsMa oOpasoBa-
HHfA 3eMHO#l Kopel. HadecTBeHHO HOBHIA 9Tanm reoXEMUYECKUX MCCIET0-
BaHWIl paccMaTPMBaeMOTr0 HaUpaBJeHWs BOBHAK B Pe3yJbTaTe BO3MO-
HOCTH CPaBHEHHA COCTaBa 3eMHBIX IOPOJ ¢ HOPoAaMu JIyHH.

Hopuit sran mosHammsa cTPoeHHA W cocTaBa Hauell miameTsl Tpebyer
H HOBOr'0 yray0/JeHHOTo MOJAX0[a K HOCTPOEHNIO Fe0JOTHIECKN W MaTeMa-
THYeCKH 000CHOBAHHOI reoXHMHUYeCKoil Momenu auTocdeps, Ges KoTopoi
BPAI JIM BOBMO;KHO NpaBHJIbHOEe TORMMAHEe oco0eHHOCTeH CTPOeHHA
BeMHOH KODH, MaHTHH JeMJIH ¥ NPOMCXOJAMMUX B HAX Ta00aNbHBIX
reoJlorm4ecknx mpomeccoB. MarteMmarmueckoe onmcanme ocobeHHOCTeIR
pacupejenenns XUMAYECKUX 3JIEMEHTOB B JuUToc(epe mo3BOJUT OHEHHWTH
OpeJcTaBHTENBPHOCTh WMEIMmedcAs Ha JaHHOM 9JTame TIeoXHMMIeCKO
HHQOPMAINHA, 3 TAK/Ke CTAHeT OCHOBOM JIA CY/HICHUA 0 BEPOSATHOCTHHIX
KoJe0aHUAX cocTaBa OTAENbHHX CTPYKTYDHHIX eMHHIL N 06oT09ex 3eM-
Hoit Kopel. EcrectBenno, 3ajava cosgannsa MaTeMaTngeckn o0ocHOBaHHOM
reoXmMHYecKo#l Mofenum aurocdeps He Mo;KeT GHTH pemeHa CHIAMH O]-
HAX TEOXHMUKOB 0e3 ydacTus reoioroB u reodusukos. CIHIIKOM MHOTO
Oenbix mATeH mWMeeTcs B mpo0JeMe KOJMIECTBEHHHIX B3aMMOOTHONIEHMI
IJIaBHEIX THIIOB MOPHBIX TOPOJ, caaraiomux jurocdepy. Toasko mepsre
Hard cJleJaHH B TJIYONHHEOM reousndeckoM 30HAMPOBAHAE 3eMHOI KOPEI
M BepXHed MAHTHH.

[IpeacraBasercs, aro npobiema co3gaHmsA MaTeMaTHIeCKu 000CHOBAH-
HOIl reoXmMmgecKodl Momenn JuTocdeprr GyHeT OCyMIecTBIATHCH CIENy-
JONMMH 3TAIIAMH B COIPEENbHEX 00JaCTAX TeOXHMHM, TEOJOTHH W Teo-
(usnrm.

1. Paspaforka MaTematmiyeckn 000CHOBAHHEIX MOJeNell XNMHUYECKOTo
COCTABA OT[AEJbHEIX THOOB TOPHHEIX WOPOJ JATOC(EPH IS PasINIHBIX
rI00aJbHEIX Te0JIOTHIeCKAX 00CTaHOBOK W BO3pacTa.

2. JleraspHO® WBYYeHWE KOJMYECTBEHHHIX OTHOUIEHWI pPAa3JIHTIHBIX
THIOB TOPHHIX TOPoJ JUTocepsl HA OCHOBE aHAJIN3a I'e0JOTHYECKUX
KapT 10 THUOWIHEIM PErHoHAM PAasJHYHOr0 TeoJorMYecKoro CTPOeHMH.
Cospganne Marematmdeckn o00CHOBAHHOH Mofenu merTporpaduueckoro
CTPOEHNA JATOCHEpHI.

3. Ilpomomkenne u nerajuzanus reopU3NIECKOTO 30HNPOBAHUS TIIy-
Gokux wacteil murocdepst ¢ NeNb0 HOJTYICHHA TOYHEX TAHHHX 0 pacipe-
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HHM IJIOTHOCTEH W CKOpPOCTeld WLPOXO:/IeHNA CeHCMHYCCKHX BOJIH
3aM9HbIX ee ydacrkax. Ilpomoskenne sKkcmepuMenTaNBHKIX HCCae/0-
(pusuueckux nmapamerpoB MeraMopEuUeCKMX W MarMaTHIECKHX
0/f PA3JINYHOTO THOA B 00NACTH BHICOKHX JABJICHHH M TeMmeparyp.
ipegaaraemas pabora mpefcraBiaser co0oil mepsuit oTan B cozganmmn
reMaTHYecKl o6ocHoBanHOil Mosesnm amroceps. B meit pacemarpu-
DTCS M CTATHCTHYECKH ONMCHIBAIOTCA 0COGEHHOCTH pacHpeseseHst
1eCKHX DIEMEHTOB B PasiAMYHBIX THNAX mOopox amrocdepr aas oT-
[IX PErHOHOB, KPYIHBIX CTPYKTYPHBIX €/IMHNI] 3eMHOM KOPHI | «rpa-
oi» oGosourm murocdeps: B meaoM. B oramume or Gomee pammmx
9eTOB CcpefHAX cocTaBoB ropEmx mopox (®. Huapr, P. [daam,
okkoufe, A. [loanepsaapr, JI. I'pun u xp.), Kotopsie He yunTEHBa H
uropuio Coserckoro Corosa, B mpeguaraemoii paGoTe IpHBemems
bl€ 110 PasHBIM KOHTHHEHTaM.

accMaTpuBaemMas B paGoTe MoJlesb XHMHIECKOTO cocTaBa JTocHeps:
eme apasercA npubmmxennoil. Hax u npemxane Mojean, oHA 0CHOBbI-
A HA elle HeJ0CTATOYHO JOCTOBEPHHIX reosormieckux mamunix. Jlo
eHNsA HOBOU reoJoruveckoit MEGOPMAME 0 KOJIMICCTBEHHLIX OTHO-
AX MarMaTHIeCKUX M MeraMoppHYecKMX IOpoj B mpepenax JuTo-
Dbl CYINECTBEHHEIl Hmporpecc B 0Toil 06JacTH BPAX JH BO3MOMKEH.
B mpomecce paGors aBTop HeogmOKpaTHO 00pAIMALCA KO MHOTHM KOJi-
am kak B CoserckoM Corose, Tak u 8a pyGesxoM 3a COBETOM H C IIPOCH-
I 0 IPEAOoCTaBIeHIN re0OXUMHYeCKOR MHEQOPMANUA W Beerga mojaydann
6xonmmoe copeiicrue. Beem M om Brpakaer cBow rayGoxyio Gia-
apEocts. B paore mo moxaroroske marepmamoB aus momorpadmm
B Teuenue TeTHPeX JeT IpuAEMasa ydactue sxena asropa M. U. Veaposa.
JIHIb NP ee MOCTOSHHOI MOMOIIM ABTOP CMOT 3aKOHYATH KHATY,



TJIABA 1

OCHOBHIE MPHHLAMbI H3YYEHHS
PACNPENENERHA XHMHYECKHX 3NEMEHTOB
B TOPHbIX NMOPOJAX

1. CTATUCTUYECKHE METO/bI OBPABOTKN
FEOXNUMHUYECKON WIH®OPMAIMN

Peosormueckas wmcTopMs Kasaoro KOHKPETHOTO YYacTKa 3eMHOl
KOpHL ¥ auTocepsl B 1eJ0M HAXOAHT YeTKoe 0TPasKeH’e B 0coOeHHOCTAX
XUMHYECKOTO COCTABA CJAArAlMUX IeoJOTHYECKHX KOMIIEKCOB, NMPOAB-
JAACH B B3aKOHOMEDHOM pAcCIpe/IeleHHd BO BDPEMEHH U MPOCTPaHCTBEe
napareHeTHIeCKUX acconmanuili XUMAYECKHX 2JEMEHTOB, a TAKKe B 0C0-
OeHHOCTAX PACTIPECNCHNsA OTALIABHEX XUMIIeCKHX DIEMEHTOB B KAAIOM
THIIE reoJIoTHYecKux oOpasoBaHmii.

Ha cospemennom arame maywenus seMmuoii KOpHL moJy4denue 00bek-
THBHOH MHPOPMAIME 0 XMMHYECKOM COCTABe TOPHHIX TMOPOX M BaKOHO-
MEPHOCTAX pacupejieJieHnss XUMIYECKIX BJIEeMEeHTOB B Ipeesax KOHKper-
HBIX €€ Y4acTKOB sABJIAeTCA HeoOX0oAUMOIl CTajmeil mponecca reosorudge-
CKOTO mceaefoBannsi, Ge3 KOTOpoil HEBOBMOKHO BHABJIEHHE BeLVHINX
darTopos, ompeneasBIINX 0COGEHHOCTH pa3BHTHA naydaeMoil Tteppu-
TOPHH.

IIpn atom pusa oGocroBanHoro cymaennus o6 ocoGeHHOCTAX pacupese-
JIeHHA XUMHYECKUX HJIeMEeHTOB B TeX MM HHHIX Ie0J0THIecKuX o0pasosa-
HEAX He00X01uMO HMeTh MaTeMaTHyeckn 0GpaboTanube JaHHbe, ... pAKTE-
PHU3YIOMAe CTATUCTHYECKHE BaKOHOMEPHOCTH pacmpefeleHus KasRIoro
AJIEMEHTA U TMO3BOJAIONME IIPH IIOMONM COOTBETCTBYOMMUX CTATHCTHYE-
CKUX OTepaiuil NPOU3BOJUTH OIEHKY JOCTOBEPHOCTH MOJYUYeHHBX pe-
3yJAbTaTOB, CPaBHeHHE HCCAEYeMbIX PpacIpe/ieeHnil, a TAK/Ke BLIYHC-
JATH BePOATHOCTD NOABIEHUS B JAaHHON TeoXUMHYECKOil COBOKYNHOCTH
M100BIX COJCP/KAHMI, MATEPECYIOUHX HMCCAe0BATE s Eif

Ucnonpaosanue craTueTHUECKNX METOZO0B B Te0JOTHH M TeOXHMEN HA
COBPEMEHHOM YpPOBHE COCTOSHHA AT0il mpobiaeMi B HEpPBYI0 odYepenn
AOJZRHO TOBBIIIATH JIOCTOBEPHOCTE W TOYHOCTH BHIBOJOB, OCHOBAHHBIX HA
BCeCTOpOHHeM aHanuse axruueckoro martepmaia. [Ipm aTom meoGxoumo
MOIePKHYTh, YTO CTATHCTHYECKHE METO/IH He MOIYT HNPHMeHAThesA 0Hes
9EeTKOTO HpeACTABIeHWA O CYN[HOCTH Fe0JOIMIecKHX M IeoXUMHIeCKMX
sajaq, NJA pemeHds KOTOPHX HpenojaraeTcs UX uenoiabaosanue. Ipn-
MEHEHHe MeTO/I0B MaTeMaTH9ecKoll craTHCTHEM 0e3 ydera IpHpPOIHBIX
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MIOTHIECKIX AKTODPOB MOseT OpHBECTH K IpyOLIM npocueraM i omnl-

- OcHoBy MeTojl0B MaTeMaTHYOCKOH craTHCTHKM, HCIO0Jb3YEMBIX B Teo-
DHH | TeOXUMHEN (Kak 1 B APYrux obaacrax), cocrapiaser reopus Bepo-
ocTeil. 3HAKOMCTBO ¢ OCHOBHEIMH TOJOKeHHIME TEOPHH BePOATHO-
CAYIKUT Heo0X0/MMOil IPe/noCKIKOM IPUMEHeHNSA CTATHCTHIOCKNX
JI0B, II03BOJIAKIEH NpPaBUJIBHO MCOOJb30BATEH 3aKOHOMEPHOCTH
ATeMATHIECKOH CTATHCTHKH B UPHJIOMKEHHH K AHAJM3Y TPHPOTHBIX
pennii. [Ipumenss cratmeTmueckme 3axoHH pacupefiesleHAA CJaydaii-
X BEJINYHH K HM3YIeHHI) 0cobeRmHocTeil pacupenenesns XAMHIECKIX
EMEHTOB B IPHPO/IHEIX 00PasoBAHMAX, TeOXHMUKN TOJYIUIE BOZMOK-
0CTh MATEMATHYECKOTO ONMCAHMA ITHX 3aKOHOMEPHOCTEeH M, Kak cJjej-
[BIHE 3TOT0, MATEMATHIECKOr0 0GOCHOBAHMA CBASNM MMy pacupeeie-
HEM XUMIYECKAX DJIEMCHTOB B TeX WM WHHX OPHPOJHKX 00pasoBaHMsAX
X TeHe3HCOM.
. Bammeitmee mono:kenne teopum Beposrmocteit, HCIONB3YeMOe MaTe-
ATHYCCKOM CTATHCTHKOM, — moHATHE 0 (yHKMUH pacupejesenus ciay-
aitHoil Beamuunn . Oyuknma pacupeseseHus, SABIAOMAACA yHUBEp-
ANBHOM XapaKTepPHCTHROI caydaitnoil BeJIHYMHKI, TTO3BOJAET ]aTh HOJHOe
ATeMaTHIecKoe omicaHne 0060 COBOKYNHOCTH CIYYailHEIX BeJu-
WH, O0BEIWHEHHHX KAKMM-IHG0 OGN[MM NPHAHAKOM KAUeCTBEHHOLO
AN KOTHYECTBEHHOTo Xapaktepa. llockombky COBOKYIHOCTH, obaaja-
Olilie OMHAKOBRIMM CBOHCTBAMMU, MMEIOT M paBHBE (YHRIHH pacopege-
EHUS, TOCIe/IHAe MOTYT HCIOJIb30BATHCA KAk 0OBEKTHBHEIR KpHTepHit
IPH OLeHKEe OJHOPONHOCTH WM PA3HOPOLHOCTH Pa3JIMYHEIX COBOKYI-
jocTeif.
- lpu ucnonssoBanmm MeTo0B MaTEMATHIECKOH CTATHCTHKN B TeoXi-
IM9eCKUX MCCACOBAHAAX NOJE3HO MCIOMb30BAHWE MOHATHH 0 T e o -
" XMMHIYECKOH COBOKYNHOCTH M FTe0OXHMMHETEC KO ii
imbopre [17])
. Feoxumumgeckoir COBOKYNHOCTDBIO MOKET OHITEH
A3BaHA CGBOKYNHOCTh 3HAYEHMIl COMED/KAHEA XHMIIECKOTO 97eMenTa,
HCUepIBIBAIONIeH MOTHOTOM OTpakaloNlas CTATHCTHIOCKHe 3aKOHOMEp-
 HOCTH pacrpefieJlenysi 3TOTo JJIEMEHTa B KOHKDPeTHHIX NPHPOAHKX 06pa-
BaHNAX. B npaktike meciel0BanmIo M0{BEPraoOTCs 0TI TBHRE BEIOO pKII

ofmeil reoxmMuueckoit coOBOKymHOCTH, cojiep:;ialiue OTpaHAYeHHOe
OHEYHOE) YHCAO UIIeHOB (Pe3Y/ILTATOB OIPEeTeHIA COJIePKaHUA X UMH-
KOro d7IeMenTa) H 0TBEYAONAe TOHATHIO 0 «F € 0 X UMM T € ¢ K 0 i
B 060 pEKen

B s3aBmenMoctn o1 cratmermueckoro sakoma pacnpeneneHus ciayydaii-
i BeuamEbl pyHKIUA ee pacupeerenus XapakTepu3yeTcs olpeneseH-
SIM THCJIOM H THIOM CTATHCTMYECKUX IapaMerpoB. BrisBienme 3akoHa
(BHJa) pacupeleNenua W BHYMCICHHE napaMeTpoB  pacipeiejeHns

1 Moeym 6Gumv pexomendosann caedyowue pyxosodcmen, oceewaiouue 0cHoa-
€ npoGaemw meopuu eeposmuocmeii: H.B. Cuupnos, H. B. Aynun-Baproscruii,
59 2. [104]; Ban dep Bapden, 1960 2. [23]; B.B. I'nedenro, 1954 2. [40];

OB Kpavep, 1948 o. [60]; R, Miller, J. Kahn, 1962 ». (258]; M. II. Iapanos,
965 2. [123].



CAydaiiHo BeAHIHHBI B MCCJAE/[yeMOil Te0X MMIYecKoil COBOKYIHOCTH HAB-
JfeTcs nepBoil M rIaBHOI 3ajaueit craTHCTHYeCKoiT 06pafoTKE reoXuMi-
ueckoit nudopmaiun. [lockombRy HecaegoBaTeNb Beer/ia HMeeT 1610 JHIb
¢ reoXuMAYecKuMH BHOOPKaMH, ¢ TOM MK HHOI CTENeHbIO JI0CTOBEPHOCTH
NpeJIcTABIAIMUMI H3YIaeMYI0 FeOXMHYECKYIO COBORYIIHOCTh, B IIpoLecce
CTaTHCTHIeCKOR 00paborku BHOOPKE MOryr GHTH HOJAyYeHH JUINb NPH-
OamkeHHEIe ONEHKH (XapaKTePHCTHKA) COOTBOTCTBYIOIIEX [aPAMETPOR
pacupejesiens. JTH OIEHKH IIaPAMETPOB TeM GoJiee OTIAMIAIOTCA OT HCTHH-
HBIX, 4eM Menbile o0beM reoxumMmueckoit BHOOPKE u Goapmme BapHallum
BHAYeHUIl McciaejyeMoll ciayuaiinoll Beamumen. OXEAKO BO3BMOKHOCTD
ONpefeJIieHHA B Kajk[OM KOHKDETHOM CJyd9ae TOYHOCTH BEYHCICHHEIX
OIGHOK IOBBOJAET YCHEMHO MCHOJb30BaTh MX as obmeil xapakTepn-
CTHRH JAHHOH COBOKYIHOCTH B IEJIOM. =

Taxmm o6pasom, ¢ mMOMOWBIO BEYHCIEHHKX ONEHOK IapaMeTpoB pac-
OpejilesieHHA HA OCHOBE M3BECTHOH (YHKIOUN pACHOpPENeNeHIA MOMKeT
PemIaThCA UENLli DA IeoJorHYecKHX W Fe0XMMUYeCKMX 3ajad, OCHOBAH-
HEIX Ha HMCHO0JB30BAHHN 3aKOHOMEDPHOCTeHl pacupejielienns XHMHIECKUX
9JIEMEHTOB B IPHPOAHEX obpasoBammax. llepeumecsmm mpocreftmme n3
9THX 3ajia¥, UMeNiue OTHONIeHHe K TeMe HacTOAmel paborh.

1. Onpemenenne CTaTHCTHYECKUX ONEHOK HAapaMeTPOB pacmpemeie-
HHUS COJePKAHHH XUMHMYECKHX 5JIEMEHTOB ¢ Ielbl0 MaTeMaTHdecKoTro
000CHOBAHNA T@OXIMIYCCKHX BEIBOOB, HONYYCHIHX B MPOIECCE MCCAENO-
BAHUA KOHKDETHHIX HOPHPOJHEX 00BEKTOB.

2. Obocropanme reoxmMmyeckoil oOMHOCTH WIH Pa3ININA KOHKDET-
HEIX TEOXHMHYECKNX (reoJIorHYecKux) o0BeKToB.

3. Bepoarnoctnas oneHka Koue0aHHA cOMCP/KAHMI XAMHYECKHX 2Te-
MEHTOB ¢ HeJbI0 ONUCAHAA H Te0XAMHYECKO KiacempuKamum reorormie-
cKux o0pasoBaHmii.

4. BuisiBnenme cTaTHCTHYECKON 3aBHCHMOCTH MEKIY BaDPBUDYIOIHMI
FEOXMMHYECKMMA NPH3HAKAMHU, XaPAKTEPUIYIONHMA OIPe/ieJIeHHEI HpH-
popupii 06berT (3ajaua KOPPENSALUH W DErpeccun).

Peumrenne mocTaBaeHHKX JI0CTATOTHO HPOCTHX ¢ TOUKH 3PEHIA MaTe-
MaTHYeCKOM CTATHCTHKU 3ajay TpeyeT AHIIL dieMenTapHEIX BHaHWil ns
obmacTm Teopuu BepoATHOCTEl M MaTeMaTHUeCKoil cTATHCTHRM.

IIpm mecaejoBanmin KOHKPETHEIX IeOXUMHTECKHX BHIGOPOK, Yapakre-
PH3YIONINX ONpeJleNeHnble IPUPoiHLe 00PasoBaHUsA, NEPBHIM BTATIOM CTa-
THCTHYECKOT0 aHaim3a ABJIAETCHA yCTaHOBJIEHMe 3aKoHa (Buaa (ynrium)
pacupejieleHHA CONePKAaHHA XHMHYECKOro 9IJIeMeHTa, OIpeelenHbx
OyTEeM amajf3a CcOOTBeTCTBYIOIHX mpol.

Rajerit w3 craTmeTM9eCKHX BaKOHOB pacnpesielenus XapakTepl-
8YeTcsA cnenu(uiecKkiM THIIOM BaPHAMUOHHON KPHBOI U ONpeAeTeHHbIMY
napaMerpaMi, MO03BOJAIIMME BCECTOPOHHE ONHCATH COBOKVIIHOCTB,
pacmpefielleHHYH) B COOTBETCTBHH ¢ JAHHEIM 3akoHoM. M3 jocratouno
Goapmoro pasmoo(pasusa BapHMALMOHHKX KPWBHEX (pmc. 1) B mpaxktmke
FeOXHMAYECKHX WccHefoBaHmil Hambojlee 9YacTo BCTPETATCH KPHBHE
tana I n I1. Cimmerpuunast kpusas 1 Tuna (rayccoBa KpmBas) Xapakrte-
pH3yer HOPMAIbHHII 3aKOH pacHpefeleHUs BepoATHocTeil, Haunbosee
3aMevaTeNbHasg 0cOOEHHOCTh KOTOPOTO — PaBHAS BEPOATHOCTH IMONOZKH-
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HbIX W OTPHIATENIhHLIX OTKJIOHEHHII OT cpefHero sHaveHds (pHc. 2)

ejlHee B cAydae HOPMaJbHOT'O PACHpeeNeHus COOTBETCTBYeT Hambo-
9acTo BCTPEUANMEMycs B JAaHHOH FeOXHMHYECKOH COBOKYIHOCTH
ARAHNI0 (MOJIa CTaTHCTHYECKOH KpHBOiL).

apaMeTpamMy HOPMaJbHOTO pacupeiellenus ABIAITCH cpefHee apud-
jeckoe (1), aumenepcus (0%) m cpefHee KBajpaTHIeckoe (cTamyapr-
OTKJIOHEHHE (0). YpaBHeHme, ONECHBAIONIEe KPHBYIO HOPMAJHHOTO

pefleJIeHA A, MMeeT BHJI
(x-p)?

) = —— 208

Caywaiinas BeamuMBEA = MOeT IPHHAMATH J060e 3HAUEHHE B npeje-
£ 0T —oo JI0 +-co. Bes miomanas, orpaEuuennas cBepXy HOPMAaXbHOM
0if (puc. 2), mpuamMaercs pasmoit eqmEume. B arom caygae BEpOAT-
b TOT0, 9T0 Z HAXOMUTCA MEK/Y JIByMA ONpeJeIeHHEME 3HATeHUAMHA
@4, PABHA TACTH IJIOMIA/H HOJ[ 9TOH KPHBOH, OrpanuIeHHON OpAHHA-
TOYEK @ W @3, W BEIPA/KAETCH B J0JAX EIUHUIH.
Ha npakrake B mpomecce crarmermueckoro amaimsa KOHKPETHEIX
XUMIIECKHX BHOOPOK HWCHONBBYIOTCA TPHOIMAKEHHE® ONEHKN nepe-

JEHHLIX IapaMeTpoBR — ONeHKA' CpefHero apu@MeTnuecKoro (z),

g otas -l z

20—=r=—20
Jo ST JE

Pue. 2. Kpusasn Hopuannnoro.pae-
Tpejielennsa BepoATHOCTe
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onenka ucuepcnnt (S?) W OmEHKA CpeJHero KBajipaTHYeCKOro (CTAHIApPT-
HOTO) OTKIOHeHusA (S) cojpepsxanmi.

Hopmanbneiii 3aKoH pacnpesiefleHHA UMeeT OUeHb BAJKHOE 3HAYEHHEe
B TEOPHH BEPOATHOCTEH M MaTeMaTWIecKo# cratmctuke. Ha ocHOBe atoro
3aKOHA COCTABJIEH PAJ CTATHCTHYECKMX Ta(IHIl, MHPOKO MCIOIB3YeMbIX
TPH CTATHCTHYECKOM AHANH3E COBOKYNHOCTEH, HOMYNHADIAXCA HOpMalb-
HOMY 3aKOHY pacupeeieHHs.

Hopmansroe pacmpenesnenue BepoATHOCTelt 06pasyercs B yCA0BHAX,
KOrJla pacupefielienne cJAydaiilHOH BeIHINHEI ONPeeIAeTcs J0CTATOYHO
GOJBIIAM KOJMIECTBOM BIAMMOHE3ABHCHMEIX H HPUMEPHO PABHOAEHCTBY-
fomux dakropop. OgHAK0 B mpHpoAe mogo0HBIE YCIOBHA BHIOJHAKNTCH
llalleKko He Bcerja. B peayunbrate sMmmpmeckme KpuBhIe, XapaKTepuay-
IOHiHe pacupejieenne B KOHKPETHEHX Te0XAMHAIECKUX BHOOPKax, B 60Ib-
IHUHCTBE CIy4aeB WMEKT aCUMMETDWYHHIA BHMA, OTJIHYHHA OT KPHBOM
HOPMaJbLHOro pacnpesieneHus. Ecrecrsenno, s ONHCAHNA STHX pacHpe-
AeJIeHnil, CYMecTBeHH0 OTAHIAKIUXCA 0T HOPMAIBHOTO, POPMYILI, 0CHO-
BaHHbE Ha HOPMaJbHOM 3aKOHE, & TAK/Ke PACYeTHEE CTATHCTHYCCKHE
TabauNbl, B OCHOBY KOTOPHIX IOJIOKEH HOPMAJbHEII BAKOH pacmpeiene-
HHA BEPOATHOCTEH, MCIOJL30BAHEL OHITH HE MOIYT.

HauGoxpmee pacnpocTpanenme cpen cTaTHCTHUECKHX KPHBBLX acHM-
METPHYHOTO BH/iA B TeOXHMUN uMeT kpuBue Il tuoa (cM. puc. 1), oram-
Yal0IHecH JTeBOCTOPOHHEeH, HIH TaK HA3KHBAEMOH IOJIORUTENbHOM, acHM-
Merpueit. XapakTepHsiM CBOHCTBOM N0J00HKX pacIOpeneleHuii sBiIseTcA
uaMeHeRHe QopMbl KPMBOIl HA CHMMETPHYHYIO OPH 3aMeHe CoJep:Kammuil,
COCTABJIANNMX pacnpejesienne, nx dorapu@mamu. B pesyabrate okasza-
JI0Ch BOBMOZKHLIM H B 3TOM CJydae HMCIOOJB30BATh BCE 3aKOHOMEDHOCTH,
OCHOBAaHHHE Ha (QYHKIHH HOPMaJbHOTO pachpeleienusi. TOJBKO Bee
CTATHCTUYIECKHE ONEepPANHH CIeyeT NPOU3BOAATHL HE € CONep:RammaMH,
a ¢ ux JorapmdMamu.

Taknm ob6pasoM, BOBHMKIO TpeNCTAaBIEHHE 0 BeChbMa BAayKHOM JUIS
FeOXMMHIECKHX NOCTPOEHHN 8aKOHE JOTrapHPMEYECKI-HOPMAIBHOTO (J0r-
HOpMalbHOro) pacupenenenns [87, 88,127, 128, 91 —93]. Onenxamu napa-
MEeTPOB JIOTHOPMAJBHOIO pacHmpefielleHus (B OTJAWYHE OT pacupeeTeHHil,
TOIUHANMUXCA HOPMAJIBHOMY 3aKOHY) ABIAIOTCS CpegHee apupMeTH-
Yeckoe, TucrnepcHA H cpe/iHee KBaJpaTHUecKoe (CTangapTHOe) OTKIOHeHNe
JorapudMoB cofepKaHUE (MAM APYTHX YHCIEHHHIX 3Ha9eHHil).

HopMalbueiM 1 JorHOpPMaTbHEIM 3aKOHAME PacIpee eHns He Heuep-
IbIBaeTcA pasnoolpasme pacnpesie/ieHuii XUMUYECKUX 5JEMEHTOR B IpH-
ponnEX obbexrax. Tak, B cOBOKYNHOCTAX, OTAHUAIMUXCS BechMa HepaB-
HOMEPHLIM pacupe/ie/ieHHeM cOHep:aHni, B pPANe cIyiaeB MMEIT MecTo
BapuanmonEee kpuswe [II Tama ¢ moxomurennmoil acmMmerpmeii, mpe-
BHIIAlON edl acHMMETPHIO JOTHOPMAJBHOro pacmpejenenns [111].

Habmopatorca takske pacmpemenermms, BapuanuoHHAS KPHBAs KOTO-
PEIX OTAHIAETCHA NPABOCTOPOHHEH (OTPHIATeNbHOIT) acummerpreii. Omuca-
HHE pachpeeiennil, XapaKTepH3YOMMUXCA BAPHANUOHHEIMH KDPHBLIMIU
HT u T tamo® (cm. puc. 1), mo cpaBHEHHIO ¢ pacIpeleIeHHAMHE, 10/ IHTA-
IOMAMACA HOPMAJBHOMY WM JTOTHODMaJIbHOMY 3aKOHY, HPeICTABISET
BHAUATENBHO Golee CHOKHYI0 B3ajauy, KOTOpash He pACCMATPHBAETCH
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mneﬁ paGore. M. W. Toncroit [111] npepaosnan pias onmcanus
HBIX pacnpefenendii OTHOCHTENBHO NPOCTYI0 W IOJJAKILYIOCH
huunponanmo cxemy pacuera kKpuBmx [lmpcoma, mosBoasiomyio
¢TATOYHOM TOYHOCTBHIO OIEHMBATH IMAPAMETPH CJOKHBIX pacnpeene-
CCMATPHBAEMBIX THIOB.

e jgausl GOpMyJB M YpaBHeHHA, MCIOJb30BAHHKE B HACTOAMIEN
T€ NPH CTAaTHCTHYeCKoil 006paboTke reoXMMHYECKWX AHHBIX.

I HOPMAJBHOTO 3aKOHA Jlag JorHOpMaibHOTO 3aKOHA

N N
3 Zx; e Zlg:ﬂ:;
i i';v (1) lga= l-_iN_ (1a)

N
T D@D @ =gt gD @

i=i i=]

N N
]/ T 2 @—2* @) Su=1/ 71 D8 (®—3)* (3a)
i i=1 i=1
v-£ @) O T T
=i thy=-2 () -
zVz |2
N=( - (6) ks
N s N - gt
izt (zi—z)? Z (1gz; —Igz)®
A=+ o (D) A== 3 (7a)
N l N Lo
> @—2) ¥ (lgz;—Iga)?
=] -

g e W R e g
o=} & L) 4, = ]/ + (9a)
ss=2)/%  (0) aE.g-zVN (10a)

A ool A i

U—ASS’ 0_E~$3 (11 : UAlgg = 3; GElg £ =0 )

S s>s oy rogdEs s>, (2
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T1—Tg

;e i St (13) ;:Mﬂ (13a)

O
Y+

e
2 e

P sl (14) S lga—Igz (14a)

max

S Sig

ma

amin =2z +tS (15) 1g amin =gz £ £S5, (15a)

Px>ﬂ

rge  ; —

E;Ig:c«—

E; E, —

max
Qmin —

Pa:)a—'

=05—®()  (16) 2
JacTHOE 3HaYeHue CO).IQP?H&BHH;

cpegHee apudMeTHUeCKOe comepikaHMi (morapngmor comep-
JKaHUI);

UacTHOe 3HAYEHHe JIorapH(Ma comep:xaHus;

KoamgecTBo npob (o6vem BrGOpEH);

ANCHePCHSA COJlePrKaHTIL;

AMCHePCHA JoTapudMoB cojiepsraHmii;

CTAH/[APTHOE OTKJOHEHHE COJIep KaHuii;

CTAH/APTHO® OTKJIOHeHNE HOorapuMOB cojep:;kaHmii;
Kod(punuenT Bapuanmm cojepkanmii;

CTaHJapTHO® OTKJOHEHHE CPEejHero apujmermieckoro comep-
JRAHTIH;

omubka cpegmero apudmermueckoro (¢ 5 %-mpiy YPOBHEM
3HAYNMOCTH);

ACHMMETPHA pacupejiefieHus cofiep:anuit (aorapudmos co-
Jlep;KaHui);

9KCIeCC pacupefesienus cofepianuii (rorapudmos comep-
JRAHAHR);

CTAHJAPTHO® OTKJIOHeHWHE AaCHMMeTPHH pacHpefeleHus co-
nep:aHmil (norapudMoB copepanmii);

CTAaH/[APTHO® OTKJIOHeHHe BKCIECcca PacHpeeseHus coaepa-
HEH (norapudMoB cofepsxanmit);

KPHTePHH COTIACHA ¢ HOPMAJbHEIM (mormopmambuEM) pac-
npeeenueM;

Kpurepnii Mumepa;

Kpurepnii CrhiofienTa;

apryment wHrerpaabuoil gpynknnm Jlannaca;

3HAYenNe (cofepykanue), BEPOATHOCT HOABIEHHSA KOTOPOIO
B TeOXHMHYECKOH COBOKYINHOCTH HOMJEKUT OIEHEKE:
TPaHHYHBIE 3HAYEHHA (COJEPKAHUA) B TEOXMMHYECKOH COBO-
KYIHOCTH, ONEHHBAEMble ¢ 3aJaHHON BepPOATHOCTHIO;
BEPOATHOCTH NOABJICHNA 3HAYeHWil (copeprranuit) Goapmmux,
YeM 3aJaHHOe.

Meroxura noapsosanus srumm GopMyaMu HamosKeHA BO Beex Hecie-
AOBAHMAX W PYKOBOJCTBAX 10 MATEMATHYECKOM CTATHCTHKE, I0CBANIEHHEIX
OPHMEHEHHI0 MaTeMaTHIeCKUX METOJ0B B TeQJOTHH W Te0XHMMHI.

Taxum o6pasom, omepamun 1o craTHCTHIECKOI o6paboTke KOHKpeTHHIX
FEOXMMIYECKEX BhOOPOK NPaKTHIECKH CBOAATCH K TPOBEPKE COOTBET-
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CTBUA SMINPHYECKHAX pacnpeesenuii ToMy Wil HHOMY 3aKOHY pacmnpeje-
JeHHS W BRIYMCJIEHWIO OIEHOK MAapaMeTpoB pacmpeleleHnuf cJyvaiinoii
. BeJIMUHHE T B TaHHOH reoxuMuyeckoi coBokynnoctu. Hasecrunie onenkn
- JapaMeTpPoB paclpeeleHUsA B JaJbHEHIIEM CJIyKAT 0CHOBOM [iaA peme-
HHA PAJA FE0JOTHYeCKHX W Fe0XHMUYeCKHX 3aJlad M OIEHKH IpeJcTaBu-
. TeJBHOCTH BHIBOJOB, OCHOBAHHLIX HA aHAJH3E KOHKPETHOH reoX mMmaeckoir
~ padopManun.

2. IIPEJICTABUTEJ/IBHOCTH
FEOXUMMYECKNX JTAHHBIX

IIpo6rema mnpencraButensHocTd HuGOpPMAUMHE B TOXHMHH IPAKTH-
~ 49ECKH CBOANTCA K ONEHKe TOro, HACKOJBKO IOJHO HaHHAfg mpoba wiam
. cepusa npob (Bebopka) oTpaskaer AelicTBUTENbHEIE 0COOEHHOCTH pacmpe]ie-
| JIeHHA XUMHYECKUX IeMeHToB B onpobosannom ofbexte. Hak mapecrHo,
| raaBHOM 0cOGEHHOCTHI0 TeOXAMHYECKHX HCCIeJoBaHWI, BeIyIel K Imo-
. ABJIEHUIO HETOYHBIX W JIajKe 0IMHO0YHLIX BEIBOJOB, SIBJISIETCSA Pe3KOe Heco-
- oTBeTcTBHE o0'beMa WCCAeLYEeMEIX IPOG W NpegcTaBIsSieMEX HMH Ie0JIorH-
- weckux Tes. Ha mociegmme o6saHO pacupocTpanA0OTCA 3aKOHOMEPHOCTH
. pacmpejesieHus XUMAYECKHX 5JeMEHTOB, M3YYEHHHIE 10 OTPAHUYEHHOMY

- McHoJb3yeMeX fanHmX. Hak copasegimso samewaer b. W. Bexos:

| €..eCJIM, KPOMe TOr0, Y9ecTh, YT0 He CYMECTBYeT HAYYHOOOOCHOBAHHEIX
- mpaBua orGopa mpo6, ofecneynBaomuX Hamepen 3aZaHAYK OJA30CThH
| OMOHPWYECKHX W NPUPOJHEIX Pacupesefenuii, T0 CTAHOBUTCA SACHA TPH-
. 4HHA BO3MOKHRIX OmMMNO0K, BOBHAKAWMAS W3 OTOKIECTBJEHHA HTHX
~ pacupenexenmity [11, crp. 71].
: C yueroMm BhmeckaszauHoro HamboJee ompaBaH MOIXOT KO BCEM I'eo-
XAMHYECKIM OIeHKAaM KAaK K OTHOCMTeJBHGIM BeJIWIHHAM, 00Jajaioninm
ONpeJieIeHHRIM YPOBHEM KoJe0JeMOCTH, 3aBHCAIIMM OT TPHPOJHHIX (ak-
TOpPoB, Merofa oTGopa mpol W MeToja oNpejeNeHHsA COJeP/RAHMA KOMIIO-
HeHTa B mpobax.

O6pasno rosopsi, NPOHAKHOBEHHE MATEMATHIECKOIH CTATHCTHKE B Te0-
XuMuio Haumnaercs ¢ or6opa npob. C aToit Touku spenus riaasHoe Tpedo-
BaHHe TreoXUMHUYecKoro ompofoBaHNA — claydaiiHOCTH 0TOOpa KaykIon
eAMHATHOR mpobL. eoxnMuIecKHe BHOOPKHA, B KOTOPHX HAPYIIEHA CIy-
gaitHocTh oTGopa npol, He MOIYT HPeNCTaB.JUATh COOTBETCTBYIONNE COBO-
. KymsoctH. B cornacmm ¢ atum TpeGosanmeM, B 9acTHOCTH, OTBepraercs
B cBoe BpeMsA BHABHEYTHE Hmaprom n BamurrromoM mpmemun coorTser-
CTBHS KOJMYECTBA ONMYyGIMKOBAHHLIX AHAIMB0B KOJIMYECTBEHHOH pOJH
TIPoaHATUSUPOBAHHKIX THIOB TOPHKX TOPOJ HA IOBEDPXHOCTH 3eMHOIL
Kopwr [163, 165]. Ipuunun cayuaimoctn orGopa B TaHHOM cIydae MOT OBl
OuiTh coGamoen, ecan G pasIMYHEIe THIE TOPHEX MOPOJ BEMHOI KOPHI
He pasiaAvaiich BH3YAJbHO. B MefcTBUTENBHOCTH 3Ke WCCIEN0BATESAMI
B MacmTabe 3eMHOM KOPLl NPOUBBOAMIINCH HANPaBJISHHE oT6op 1 mcce-
RoBanme npo6 M3 KOHNKPETHLIX, HHTEPECOBABIINX UX THIOB FOPHHIX TOPOJ.

B pesyawrate artoro sKsoTHYecKHWe THIE TOPHBIX IOPOJ M3Y4aluCh
B CTenend, 3HAYHTENBHO MPEBOCXONANEH MX KOJMIECTBEHHYI0 3HAUN-
Mocrs B 3emuoit kope. Tak, C. II. Coxosres [106] ormerma, uro us
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cobpananx mm Goxee 4000 amanmsos marmatuuecknx mopox CCCP okoo
10% npmmagmesao memounEM moposam, a aTo Gomee wem B 20 pas mpe-
BRINAET JIEHCTBHTENBHYI0 PAacUPOCTPAHEHHOCTh IEJIOYHEIX NOPOA HA
treppuropun Coserckoro Corosa.

Onnako, HeCMOTPA Ha JleKJapHpyeMbiii OTKas OT MCHOJBB0BAHUA
npunnnna Kaapka m Bamuurroma mpu onenke koamuecTBeHHOM poJin
Pa3THYHBIX THOOB HOPOJ, MEOXHMHUKHN CTHXHIHO DPOI0GKAIOT CJIe0BaTh
ATOMY NPHHIMIY B. OTHOIEHWM DPa3HOBHIHOCTEN B mpejgexax OTAeJbHBIX
THTIOB, 2 B pPANe CJy9aeB W B OTHOIICHWH THNOE (HanmpmMep, IPaHATOB
W TpaHojimOPUTOB BO MHOrUX oGoOmennax). BessmxommocTs curyammit
B JJAHHOM Ccay9ae 00ycJaoBiena NOJHEM OTCYTCTBHEM 0CTOBEPHHIX Te0JI0-
PHYeCKUX NAHHBIX O KOJWYECTBEHHBIX COOTHOIIEHHAX pPAasHOBHMIHOCTEH
BCeX THIIOB TOPHBWIX HOPOA. YUAThBag o0LYHOE OTCYTCTBHe De3KHX
PasIMunil MeKY PasHOBMIHOCTAMH TOPHEIX TOPOJ, ONACHOCTH OTKIOHE-
HUil OT NpUHIMIA caydaiiHocTH oT6opa npold B ciaydae pasHOBHMAHOCTEN
HECKOJIBKO MEHBIIe, MeM B cJydYae THIOB FOPHEX mopoj. OmHAKO W 37ech
ee Heab3s cOpaceBaTh o cuera.

HanGonee comepmennmii mMeros caywaitmoro orGopa mpo6 — paBHo-
MepHoe onpoGoBanme, 3TO IJIaBHOe NPH OPOBEEHHH JIOOKIX BHIOB HOJIE-
BHX reoxmmmyeckux mucciaeposanmii. b. . Bemos [11] morasan, uro
paBHOMEDHOE onpoboBanue ABJISETCH e MHCTBEHHON cHeTeMoil ompoGona-
HUA, B KOTOPOil MaTeMaTHIeCKOe OKHanNe KoHIEeHTpanuii pasmo my/V ,
Ijile mg, — Macca paccMaTpHBAEMOTO BJIEMEHTAa B Te0JOTHYECKOM Tede,
Vy — obmem reomormuecroro tema. B. W. Bemor paceMoTpen Bosmosm-
HOCTh MCTIONB30BAHUA /A TeOXHMHYECKHX Iesieil TOYeaHOro omnpoboBa-
HHA, 4T0 BECHMa Ba;KHO JIJIA BCeX PECHOHAIBHBIX U I106aJIbHEIX Te0XHMHA-
9eCKHX IOCTPOeHHI.

Hagr mapectHo, mouTH BeA MMEMAACA MHPOPMAIMSA 0 XHMHYECKOM
€OCTaBe TOPHBIX TOPOJ OCHOBhIBaeTcsi Ha mpobax Mamoit macewm (ot 0,1
o 1 k2), KoToprie MoryT OuTh HasBank ToveansiMu. Takmy o6pasom, cra-
THCTHYECKNWe NapaMeTpPLl pacHpefeJeHHs XUMHYECKHX DIeMEeHTOB, BH-
YHCJICHHBI® II0 PeayabTaTaM AHAJIHTHIECKOT0 WCCIeNOBAHHEA MOMOOHHIX
1npoG, ¥ B MEPBYIO ouepe;b JUCIePCHS U CTAHAAPTHOE OTKIOHEHHe PacIpe-
JleJiennsi, OMKELL OBITh OTHECEHH K IMpobaM, Ka:k/as M3 KOTOPHX Hpeli-
crapiaser coboif THmb BeckMa Mauwil (Towewnmiit) ofsem ompoGoramHOTO
reo;ormgeckoro Tena. ONeHKM mapaMeTpoB pacipejielenns H3MeHATCH
cyuiecTBeHHEM o0pasoM npu uameHemmn cunocoba onpoGosamms. Hampn-
Mep, ecJM reoXuMmieckne npobul OYIYT COCTABAATHCA myTeM oObegune-
HUA OTHRNBHBIX MeIKHX npod, oToOpPaHHEIX ¢ OIpegeNeHHON IIOIAJN,
Pe3K0 yMEHbIaeTcA JUcHepCHsA pPACHpefeJeHns CONeP/RaHUi W COOTBET-
CTBEHHO YMEHbIIaeTcA OMHOKA ONEHKH CpPegHero apu(MeTHUEcK To.
Ilpu arom B paje caygaes aorapudMuueckn-HOPMaTBHENT 3AKOH PACIIpe-
JICTCHHA CcONlep;KaHNil W3MeHAeTCA HA HOPMAJBHEIM.

Taxmm obpasom, 3akoHsl pacupefeleHHS KOHIEHTPAIMII BemecTBA
M CTATHCTAYECKWE HapaMeTpPLl pAaCHpeNesIeHHs CONep/RAumil He MMeloT
peaibHOTr0 CMEICIA, €CJIM OHM OTOPBAHE 0T crocoba onpobosanua. Mare-
MaTH9ecKkH 910 mosoykenne obocnosano b. M. Bernosuwm [11]. Heconocra-
BHMOCTh ONEHOK IMCHePCHH M CTAHIAPTHOTO OTKIOHEHHS, T0JYYeHHBIX
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BEIOOPOK, COCTABJIEHHBIX M3 YACTHHLIX P00 MaJoil Maceh (¢TOYETHHIX »
po0) 1 o0BeruHeHHEIX P06, caenyer UMeTh B BUJY NPU Ie0XUMHIECKHUX
crpoenuax. B KawecTBe KOHKpeTHOro npuMepa MoA0GHOT0 Pojia MOFKHO
azate Ha uccaenopanue K. Mpa u gp. [180], koTopsie Ha ocHOBe cepun
- pOmesuHenHRX npol, KajgaA W3 KOTOPHIX NPEJICTABIANA ONpPEeAeHHYI0
. 4acTh M3YUYEHHOH TePPUTOPHH, OLEHHWJAM cpejHmil cocras Kamancroro
mura B paitone Cesepmoro HpeGexa. B raGammax, xapaxrepusyromux
pacupe/iesieEne PasIHYHLEIX XAMUYECKUX HIEMEHTOB B MeTaMopuuecKux
HOPONAX, MOKHO BHJIETh, KaK BEIGOPKH, IIpPeCTaBIAIINE COCTAB IHeii-
COB IO pesylbTaTaM aHaJu8a 9acTHHIX NP0l Maoil Maccel W ob6BeguHen-
HEIX Tpo6, pesko pasaMganTCA MO CTAHJAPTHOMY OTKJIOHEHUI) COMepika-
HUI TP CXOJCTBE OIEHOK CPEeJHEro apugMeTuIecKoro.
Mosker BOBHHKHYTH BOIPOC O NPABOMEPHOCTH 0OBeIUHEHHA B OIHY
- BEOOPKY pe3ynbTaTOB CHAMKATHOrO aHaJWsa Npol Majoll Maccs mpu
konebanum or 0,1 mo 1,0 Kr, HOCKOABKY NPH COCTABIEHMH BHIGOPOK
B GonpmuHCTBE CcAyYaeB NPHXOJAUTCH IOJB3OBATHCA Pe3YJIbTATAME
 AHAJIHMB0B HecucTeMaTHdeckm oTo0paHHRX 1pod, onyOdaMKOBAHHEIMU
B anTeparype. OTBeTOM Ha HTOT BOIPOC B KAKOW-TO Mepe MOTLYT CAYKHTH
PESYIBTATEl HKCIEPUMEHTAIBHOIO ONpPOOOBAHUA HEPaBHOMEDPHO-3ePHY-
- eThX mopdupoBuaEKX rpanuToB Xanrmrai-Illnauackoro maccusa 8 Boe-
- TounoM 3abaiikanbe [14]. Us danmanbro pasHopogHEIX 3aMETHO HBMEHEH-
HEIX IOCJeMArMaTHIecKUMH OPoIeccaMi IPAHUTOB ATOTO MaccuBa OBLIO
oro6paro uwersipe cepum mpo6: 0,1; 0,3; 1,0 u 3,0 kr u remepanbHan
Beibopka o6bemom 168 npo6. Bee mpobm Gmiiam mpoaHaausmpoBaHbl HA
- Bepuanmit, onoso, auTwil u pyGuamii. CratneTnaeckas o6paboTia peayib-
. TATOB aHAJHBOB MOKABAJNA OTCYTCTBUE 3HAYMMOIrO PAa3JHYMA B COJEPIKA-
 HHM Ka;K[0T0 M3 ONpeJeseHHBX KOMIOHeHTOB B Bhibopkax mpol pasHoro
- Beca (rabu. 1). Taxum o6pasom, Toueunsie npobu or 0,1 Ao 3,0 Kr orasa-
AHCh PAaBHOSHAYHBIMU Jaske JJIA PEIKUX DIIEMEHTOB, o0iIajanmux 607Ib-
MY JUCTIePCHAMI pacupefeleHus KOHIEHTpPAIHW, 4eM Mopopoobpa-
_aylomue.
Bonpmoe smauenne mpu reoxmmuuecknx o0o0mEHHAX W IOJCYLTAX
~ HIMeeT TaKOi DIeMeHTAPHLI BONPOC, KAK ONEHKA TOYHOCTH BHIYMCICHHEIX
napamerpoB. OueHk 4acTo B NPAKTHKE FéOXUMUUECKHX HCCIeOBAHNI eme
MOJBBYIOTCA OIEHKAMH CPEHEr0 apuMeTHIeCKOTO COJEP:KAHUA DIeMeH-
TOB, He IMes mpejcTasienus ¢6 ux ucrurHoM TounocTH . I[Tpu arom Boa-
MOKHE OIMO0THEe CY;[eHUs W BHIBOJA, KOTOPHIe, OYAVIM MPHHATH HA
BEPYy, MOTYT 0KasaTh OTPUNATEIbHOE BINAHEE HA KATYeCTBO M POBYILTATHI
MCCJeoBaHuSA.
! Heo6xoguMocTh ONEHKH TOYHOCTH BEIIHCJHEHHBIX XapaKTepUCTHR
(B wacTHOCTH, TOYHOCTH CPe/JHAX COJIeP/RAHME KakuX-anbo 2J1eMeHToB)
. IpH apajm3e pPesyJIbTATOB IeOXMMHUYECKHX WCCIeTOoBAHUI MOjKeT OhTh
. WINIOCTPUPOBAHA HA CIelyI0meM mpocToM npumepe. B meracomarmieckn
. usmenennnix rpanutax Maikynbckoromaccensa ([lenrpanpreiit Hasaxcran)

g L [Tpaxmuuecku ace oyenru cpednezo codepacanus sieMenmoe 8 20pwue nopodar
~ (maapru), xomopue 6epym sa ocrosy npu ewnucaenuu cpedneeo cocmasa aumocgepi,
- 00 nocaednezo spemenu onpedeanaucs 6es 0y eHUBANUS 6DOIMHOCIMHOL OULUGKY cpedHe?o .
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Tabauya 1

Cpasnenue cpegnero apadmernueckoro (z), % u CTAHAAPTHOTO OTKJIOHEHHA
(S) comepsanmii Be, Sn, Li20, RbyO B rpammrax
Xanrnaaii-Mnanackoro Macensa 3aGaiikaxpsa

ITo C. II. Poroskmey, 1966 T.

Be Sn Li,0 Rb.0
BriGopka
x s x s x s & 8

Tenepansnas  BHOOpKa,

168 mpo6 . . . . . . 0,0012 | 0,0005 | 0,0012 | 0,0009| 0026 | 0,0093| 0,047 | 0,0079
BuGopka u3 2{ mpobm

T G R e 0,0012 | 0,0004 | 0,0011 | 0,0005| 0,026 | 0,0089| 0,049 | 0,0078
Buboprka wus 21 upodm

IS U 0,0012 | 0 0003 | 0,0012 | 0,0007| 0,026 | 0,0085| 0,047 | 0,0072
BuGopra u3 21 mpodm

MO B0 T ca 0,0011 | 0,0002 | 0,0013 | 0,0010{ 0,026 | 0,0083| 0,047 | 0,0080
BuGopra u3 21 mpobm

L e iR 0,0012 | 0,0004 | 0,0014 | 0,0012| 0,027 | 0,0094| 0,049 | 0.0072

mo 12 cucremaTmdeckm orobpaHHEM mpoGaM OblI0 OIpeIeleHo Cpej-
Hee coflep;ranme TopusA (zr, = 26 r/1) u Meau (zc,= 52 r/T1). B mEdopMa-
mun 06 3Toit paGoTe MoKHO OrpaHMIATHCH HBI0KEHHEM TOJIBKO MOJNY-
YeHHEIX CPeIHHX Nudp, Kak 970 00KHYHO W JAenxaeTcs, MPeJOCTABHB IHUTA-
TeI0 CaMOMY CYAATE O NPE[ACTABATEILHOCTHE COOOMEHHHX JaHHEIX.
Onmako Takmm o6pasoM MoskHO Jerko BBecTH 8 3abuyskpendme m cebs
H YHTaTeJsA B BOIpOce ONpefielieHHs NeHHOCTH nyOamkyeMmoit mEpopMa-
U,

B rabn. 2 mpusegenn omeHkm mapaMeTpoB pacupefeleHHs TODPHA
H MeAn B amorpammtax Maitkyasckoro MaccHBa.

Tabauya 2

Onenkn mapamMeTpoB pacmpeieleHusi cogep:RAHMI TOPHA H Meqn
B OHOTHT-AMa30HAT-AIb0HTOBBIX ANOTPAHNTAX
Maiikyaseroro macensa (N =12)

Cpenree apndmeTnge- -
daemMeHt CKOe coflep;KaHme, %ﬁlg %%gz%gﬂeagg‘inoﬁ?p Kosppunuenr sapmanun
s r/T &
Topuit 26 4,05 0,16
Mens 52 72,6 1,40
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Ilo dopmyae (6) oupemenum ¢ BeposarHoctbio 0,95 (mam ¢ 5%-HpM
0BHEM 3HATNMOCTH) OIHOKY BEIYHUCIEHHOTO CPeIHero apudMeTnyeckoro:

IS TOPHA =+ Ayy — %;151_3—5: 2,3;
2-72,6
oI Mequ + Agoy, = ——— ~= 42,0.
T YE

akmM o0pasom, ommbKa cpejHero apuQMeTHUECKOro CONePKAHNA I/
opus (zrn = 26 + 2,3 /1) cocrasasier memee 10% ormocHTENbHBIX,
a ans Menn (zrguy = 52 + 42r1/1) oTHOocMTeABHAs omuGKa IPEeBH-
maer 80%.

B 95 cayuaax us 100 cpexmee comepsianue Me# B aHATOTHYHKIX BH-
pprax Mosker koxebarbes ot 10 1o 92 r/T, uT0 cBUTETENBLCTBYET 0 MaOM
CTOBEPHOCTH HOJYYEHHOH HAMH ONEHKH CPEJHEro apupMeTHIecKOro
OfeP/RAHNSA MeJH B N8Y4IEHHOl T0Po/ie, KOTopad (Ge3 BEYNCICHAA BePOAT-
0CTHOM ommOGKH cpegHero Onua OBl CKPEITA OT WCCJIEOBATENAS H OT
ratesns. [IpmanHod Mamoil JOCTOBEPHOCTH B JaHHOM cJydae SBASOTCA
0JIbIIAs JHUCHEDCHS (HepaBHOMEPHOCTH) pacIpefeNdeHus cojepRaHmi
A B uayyeHHoM MaccHBe amorpammuros (V = 1,40) u ormocumrennHO
ajnoe KOIMyecTBO 0ToOpaHHHEIX mpos.

Ecam ;xenarensno monyants Goee TOUHYIO ONEHKY CPeIHENO COJEp-
JKannsg Meou B Iopofie (XoTsA OB ¢ OTHOCMTeNbHOM omuoroir +20 wim
+30%), cmenyer orobparh jgomosHATEnbHOE KodmuectBo mpob L. [loab-
yack dopumymoit (6) m sHan onenxy xospdunmenta Bapmanmm comepra-

i Me/M B amorpaHOTaxX, Jerko BLYHCAATH HeoOXOJAMOe KOJMIecTBO
mpob B BriGopxe. Ly
llpn sajannoit ornocurensHoi omubke +20% z/A = 5, onenusas N
" Ha 9% ypoBHe 3HAYMMOCTH (Z50, = 1,96 ~ 2), moayam: N = (10V)2 =
= 100V? = 196 upo6. Ipu sagamsoii oTHOcuTempHOM ommubre -+30%

Z/h = 3,3; Njoy, = (6,6V)? =43,6-1,96 ~ 85 mpo6. Dopmyma (6)
PH U3BECTHOM Ko2(PHNEeHTe BapUAIMK IO3BOJIAET OHCTPO ONPELeTHTD
. OOTHMAJIEHOE KOJMIecTBO Te0XUMIYecKnX Tpol, HeoOXoauMoe I OTeHRA
~ HapaMeTpoB pacHIpejeseHAA ¢ B3aJaHHOM TOUYHOCTRI. Hak orMegasoch
~ pamee [14], nus OonbINIMHCTBa 3IEMEHTOB B HOM3MEHEHHHIX MATMATHIE-
~ CRUX U 0CaJ0YHEIX TOPOJaX, pacHmpefesienne KOHIEHTPANMH KOTOPHIX

- Xapaxrepuayercs koagduumentoM BapHamuu cojep:ranmi ge Berme 60 %
- 065em sriGopkn 30 1poG 06EMHO MOBBOIAET OIEHATH TAPAMETDH pacmpe-
~ flelleHNs ¢ OTHCCHTENbHOM ommOKo# He Beime +20Y%.

‘4 - 3. T'TOBAJ/IBHBIE, PETMOHAJIBHBIE
1 JIOKAJIBHBIE ITAPAMETPHI PACHTPEJIEJIEHUST
XIMMYECKHX J3JJEMEHTOB B JINTOC®EPE

Crarucriaeckne mapaMerpsl Pacupejlellenns XUMUYECKAX HACMCHTOB
BaBucAT 0T cmocoba ompoboBaHUs, HO B TaKoil jKe CTENEHH OHH 3aBUCAT

R S A

E‘_-‘p&‘

- M 0T reosiormaeckmx Macmrabos onpoGoBarnoro obbexra. llogxos ¢ pac- -

! Hpuuwunoti evicokoii ducnepcuu pacnpedeacnus codepycanuii moxcen “Gume
. Makxce HedocmamowHas MOYHOCMbL AHAAWMUNECKO20 Memoda.
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CMATPHBAaEeMOM TOYKH 3PEHHA K OIEHKe ocobDeHHOCTeil pacmpejeneHus
XHMUYECKHX DJIEMEHTOB B Ipe[lesax 3eMHON KOPH B IeJI0M, OTAEJIbHOTO
permoHa ¥, HAKOHEI[, OT[eJBHOI0 MaccHBa WIN KOMIJIEKCa, CIefyer
pasangarthk rao6anbHbe, PETHOHAIBHEE H JOKAJbHEE HapaAMeTPEl pacmpe-
JeleHns XAMHAYECKHX DJEeMeHTOB.

F'mofansume mapaMeTpH  pacOpefelenus  Xapak-
TEPUBYIOT CTATHCTHYECKHE BaKOHOMEDPHOCTH pAacIpefielieHis AJIeMeH-
TOB B DAaBIHYHKIX THOAX TOPOX [JA BeMHOH KOpel B IEJIOM.
B otoM caywae omeHKa cpegHEero apupMeTHIECKOT0 CoAep;RaHMIl
9JIeMEHTA COOTBETCTBYeT €ro KJIAPKY JUIfl JJAHHOTO THIA TOPOJ JIHTO-
chepsr.

Tepmun «kaaps» Ooin mpepaosken A. E. Mepemanmom B 1923 r. [115]
VIl XaPaKTePHCTHKM CPeIHero Ccofep:aHusA XHMHYECKOTO JJIeMeHTa
(MM OTHOCHTENBHOIO KOJIMYECTBA €r0 ATOMOB) B JAHHOM KOCMHYECKOM
Tejme uWiam ero uwacru (mampumep, B Jamrocdepe). Hiaapk, coraacuo
A. E. ®epemany, npejcrapiaser coboit kak Obl HOPMY pacnpocTpaHeHNA
OTHeITBHBIX XHMHYECKUX DJIEMEHTOB B TaHHOI reocdepe, BcAKOE OTHIOHE-
HEEe 0T KOTOPO# ocymecTBIsercsa myTem mMurpanun. B ogsoM caywae oT-
KIOHEHHe WAeT B HANPABJIGHHH HOHWKEHHA CONEPHAHHA — 3JIEMEHT
paccenBaerca. Vamenenme colep:KaHHWA B JIPYTOM HAOPaBJEHNH BIEYET
3a cofoif Haxkomiemme (KOHIEHTPAUMIO) XuMmyeckoro diementa [117].
llomo6umit mosxo K mpobieMe paccesHNA M KOHIEHTPATIHH XHMHYIEeCKHX
BJIEMEHTOB MOJ9epKUBaeT HeoOXOJUMOCTh OLEHKH He TOJBKO CpeIHero
COZeP:KAaHNA, HO W BeIWIMHH KOJe0AHHA CONEP:KAHHH XHMHYECKOTO
9IEMEHTA OKOJI0 CPeIHero 3HAYEHHUS, XaPAKTePUBYIOMeH CTeleHb HepaB-
HOMEPHOCTH pacmpelelleHHs SIeMPHTA KaK i JATocPeps B IEI0M, TAK
1 IJA OTJAEIbHBIX CHAralIAX ee CTPYKTYPHBIX IWHWIN W THOOB TOPHBIX
TOPOLI.

Bosmosasr gBa cuocofa ONEHKH rIo0albHEX HAPAMETPOB pacipejie-
JeHWA XUMHYECKNX 2JeMeHTOB B 3emHoil kope. Ilepsmit mpeaycmarpu-
BAeT WMCIOJb30BaHHe BEHIOOPOK, COCTABAEHHBIX M3 OTHEIBHBIX YACTHHIX
npob. IIpu stom BHOOpPKA JOJKHA COMEPIKATH TAKoe KOJHIecTBO HHEOD-
MaIUH 110 KayKIAOMY PErMOHY, BRIKYAeMOMY B IIOJCYeT, KOTOPOe JKBHBa-
JeHTHO ILTOMA/, 3aHAMAeMOil TaHHRIM THIIOM IOPOX B IpeJenax permoHa.
B nmpotmBHOM cayuae pesyabTaThl MOTYT OBITH MCKajKeHB BIMAHUEM O]I-
HOT0 MJIN HeCKOJBKUX PErMOHOB, COJEPIKANINX CYMeCTBOHHO MOBHIIEHHOe
WM TOHWKeHHOE KOJIWIecTBO TOT0 WM MHOTO daeMenTta. Omenka mioma-
Jieil PasBHUTHA ONpeIeeHHbX TAIOB MOPO/] B PA3JINYHEIX PErHOHAX 00LIYHO
OpeJCTABAAET CYNIeCTBeHHEE 3aTpyAHeHus. B kadecTBe Apyroro Hego-
CTATKA 3TOr0 METOMNA CJeyeT OTMETUTH YCJIO;KHEHHe I0JCcIera, BH3hIBa-
eMoe HeoDXOAMMOCTHI0 MpHBEJeHUA coOpAHHEIX AHATATHIECKNX JTAHHLIX
0 Ta00aJbHOM pACHPEeJ]eHnH HIEMEHTA B COOTBETCTBHE C ILIOMLAJ[HEIM
BHAYEHHEM KajKJI0T0 KOHKPETHOTO PErnoHA IyTeM HCI0Ab30BaHNA N3BecT-
HOPO MeTofa B3pemuBanus. Mo;KHO Takke IMOMTH II0 MYTH IOTEPH YACTH
BHQOPMATINH [pH IPOCTOM COKDPAIEHHN BHIOOPOK II0 PermoHaM, mepe-
MpeJcTABIeHHKM OTHOCUTENBHO WX ILIOMAXHOTO 3Hadenwus. llpmamMasn
BO BHHUMAaHHE HepaBHOMEPHOCTH 00beMa aHaIWTHYecKOoit WHEHOpPMAII,
XapaKkTepuayiomeil pasJndHBe PErHOHBI, 9Ta TpobieMa ocTaeTcA aKTy-
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HOil 11 B clydae, €cJM IPH IOJICYeTe BCE PerHOHEl YYHTHEIBAIOTCS KAk
HOBHATHELE.
Bropoii BoaMo;RHEIR cocol oleHKH rio0ajbHBX HapaMeTpoB pacipe-
€HIIfl XMMIYECKUX 9JeMEeHTOB B 8eMHOIl Kope, MCIOJb30BAHHKIN B Ha-
TofAmieil padore, mpejycMaTpHBaeT cocTaBlieHde raobalbHOM BeIOOPKH
3 PErMOHAJBHLIX ONEHOK CPeJHero apudMeTmueckoro, OpeaBapUTe]IbHO
BIGMCTEHHBIX JUIA Ka/JI0r0 PErHOHA, YIacTBYIOMEro B IOJCHeTe.

Ecan z,,, — onenaka cpejaero apmMeTHIECKOTO COJEP/KAHUA dile-
HTOE B OT/IeJIBHOM permoHe, To riofajibHas OUEHKA CpejiHero apudme-

HYeCcKOTo

= Zper

ZTen = ZN—::s
N, — KONMYECTBO PErHOHOB, YYACTBYWIMUX B noficuere. B rabnmmax
OlleHKA JlaHa Kak «cpepnee mo /N permoHaM 3eMHOTO mapay. B nanmom
jae ONEHKM CTaHJapTHOT0 OTKJIOHeHHA W Kodpduumenta BapHAmn
lep;kaHuil XapakTepuaylOT HOBBI MHTePecHLI mapaMeTrp — pasdpoc
siebanuil cpelHUX 3HAYCHHH COJleP/KAHMIT 9JIeMEHTA 110 PerHOHAM B IO~
ANBHOM Macmrabe. ITi OLEHKH 0ORYHO CYIECTBEHHO OTIMYAITCA OT
AJOTHYHEIX OIEHOK PeruOHAJIBHOTO WJIM JOKAJAbHOrO Macmraba (momy-
pIX 10 BEIOOpKaM npof Masxoro Beca) B cropony ymenpmesna. OgHako
MCI0T MECTO W HHEIE COOTHOIIEHHS.
- I'nobanpmeie mapaMerpsi pacHpefesleHHA XHUMHYECKHX 2JeMEHTOB
B 3eMHOIl KOpe B IIpoIecce FeOXHMHYeCKIX MCCIeTOBAHMH MOTYT MCIIOJb-
OBAThCA KAK Mepa, MO3BOJIAIONIAS ONEHHBATL reoXHMMYeckme ocoben-
OCTH pacnpejeJeHus XAMUIECKNX JJIeMeHTOB B TIpejesax OT/AejbHhIX
KPVIHBIX CTPYKTYPHBIX YY9aCTKOB 3eMHOIl KOPHl — TeOXHMHYECKHX IIPo-
BUHITIIT.
Ilonatue o reoxmmmueckoil nposmuumu Beegeno A. E. (Depcmanom
16 117], xoTopriit mpemno;kIa 0603HAYATH HTUM TEPMHHOM «o0iacT,
OXTMITeCKE OJHOPOXHBIE ¥ XapaKTepH3YIMHUecs Ompe/ieleHHbMu
ACCONMATINAMN XHMUYECKUX HIeMOHTOB).
- CpoeoOpasue coueraunnmii 9JeMEHTOB B Ipejelax ompejejeHHO# reo- -
XHMUYECKOI IPOBMHIUN, SBJIAIONCECS PeayabraTtoM ocobeHHOCTel mcTo-
HECKOT0 PA3BHTHSA KOHKPETHOI0 Y4acTKa 3eMHOH KODH, MOJAHHO, IO
enuo A. E. CDepcmana OTJNYATH JJAHAYIO TeOXHMHYECKYIO TIPOBHIIIIO
COCeJHHX PAHOHOB M OT TEOPETHYECKOTO pAcHpe[eIeHHs JIEMEeHTOB,
oifcTBeHHOTO JHTOCepe B IIEJIOM.
A. E. ®epeman Beimeana gazke 0co0yn BeTBb T€OXHUMHH — (TOHOTe0-
HMITI0%, 3a/1a9y KOTOPOH OH BHAEN BO BCECTOPOHHEM H3yYeHHH ocobeH-
0CTeil pacopefeIeHns XHMHICCKHX JIEMEHTOB B IIpejeliaX KOHKPeTHBIX
xuMimgeckux mpouunmii. Orpanndgennsi, o0ycIOBIeHHbe TeXHHYE-
REMH BO3MOKHOCTAMM, B TeYeHHEe JUIMTeNbHOT0 IePHOJA CAepP/RUBaIN
3BHTHE HTOr0 HANPABJIEHWs TEOXUMUYECKHX MCCJIENOBaHMIl, M JIHUIIb
b HocJaegnee BpeMs 00beMbl 10JYYaeMOil KOJIM4ecTBeHHOIH wnrbopManuu
COflep;RaHIN XHMHYECKUX JJEMEHTOB B HOPOJAX PasJNdHBIX PErHOHOB
POCIIT HACTOJABKO, 9TO MHOABIIACH BO3MOKHOCTE CAMOCTOATEIBHOTO
SBUTUA 3TOH BeCchbMa BasKHOII BETBH FeOXUMHH.

2" 19



Paccmarpusas sasueiimme manpasaenus U3YIEHNA TeOXHMHULCKHX
nupopuanmii, A. E. Mepeman mamewaer ciexyiomnme ocHoBHbIe BOIIPOCHI,
ILOJIIe;Kamue Pemennio:

a) KavecTBeHHAS M KOJIMTECTBEHHAS OIEHKA pacmpocTpaHeHHS, 0THO-
CUTEIBHONX PONM M (GOPMH KOHNEHTpALHH RajKI0TO XMMHYECKOTO Ble-
MeHTa;

0) ycTamoBIeHHe CBASH MEKIY OT/AeMBHBIMI XHMAYECKUMH 3TeMeH-
Tamu W FOPHREIME IOPOJAMH ONPeHeJeHHHX NeTPOrpafuyecKux THIOB;

B) YCTAHOBJICHHE CBABH ME;K/y SIeMeHTAME W OIpefeNeHHKIMH Te0JI0-
THYECKHME 3II0XaMIH.

3alaun  M3YYeHHA TeOXUMHYCCKHEX TNPOBHHINIL, IOCTABJIEHHLIE
A. E. ®epcmanom, MOryr OHTH JOIOJHEeHH BaykKHOH 3ajaueit YCTaHOBIIE-
HIA CBASH MEJy pacupe/ie/leHHeM XHMIIECKAX DJIEMEHTOB B TOPHEX
HOpoaX 1 XapakTepoM reHeTHYecKM WM NapareneTHuecKd CBA3aHHOI
¢ 9THMH 10pOjiaMu PyRHOH MuHepanmsanmu. BechMa akTyasnbmoit mpo-
GeMoit 1A KaskI0l reoX AMHIeCKO OPOBUHIHHA SABJIAETCH TAKKE BRIABIIE-
HHE 3aKOHOM@PHOCTEIl pacupeae e Hust 31eMeHTOB-IIPUMECeH B Te0I0THIe-
CRIX KOMILIEKCAX OJHOTO H TOTO jKe THIA B 8aBHCHMOCTH OT CTPYKTYD-
HOTO HOJMOKenns u rayOHEsl uX QopMAPOBAHMA.

Ipanuusr reoxnmugeckoit OPOBHHNEE Hau(ojee PANUOHAIBHO OIpe-
ACIAIOTCA Te0JOrHIeCKUMI TPAHNIAME KPYIHHX CTPYKTYPHHX 3I16MEH-
TOB 36MHO¥ KODHI, XapaKTePUBYIOMUXCA CHeNEPUIeCKIME 9epPTaMH Ieoso-
PHYECKOTO Da3BUTHA, CTPYKTYPH M MarmarmaMa. ( pacemarpmBaemoit
TOYKH 3PEHMSA JUISI e0JIOTHYECKOI XaPAKTOPHCTHKY Te0XHIMITIECKUX HPO-
BUHIOWH MO;keT OBITh MCIOJB30BAHA CXeMa KIaccupHURAIAN TIaBHEHTX
CTPYKTYDHBIX 3JIEMEHTOB 3eMHOH Kopsl, mpemmoskennas JI. I. Tl'opixes-
ckmM u B. H. Hosepenxo [41], xora B gasnsmeitmenm aror BOIIPOC HOTpe-
Oyer momommmTenbHOI BeecTOpOHMeit paspaboTkm.

Ha ocrose npemno:xennoit cxemsr B mpefenax maaTGoPMEHHEIX CTPYER-
TYP BHIIGIAITCA re0OXMMATOCKHEe NPOBHHINN 30H apXeficKo#t m mpoTepo-
30MCKOM CRIAIYATOCTH JOKeMODPHIACKAX NHTOB u KPHCTAJIMYCCKAX
MACCHBOB, a TaKiKe FeOXHMHWYECKHE NPOBHHIUN YCTOMIMBEIX M IIOJBWIK-
HHIX IInT. B mpejienax mojBmKHEIX reocHMHKINHANBNEX 06gacTeil 8aKo-
HOMEDHO BLIENANTCA TeOXMMHIECKHe IIPOBHHIAN: a) I'e0CHHKIHHAIb-
HBIX NPOTHOOB (3Bre0CHHRIMHAIHHOTO ¥ MUOTEOCHHKINHAIHHOTO THOA);
0) recanTHRAMHANBHEIX mOXHATHIL B) KpaeBHX W MEKIOPHHX BIaJuH
n nmopuATHi. BeckMma cmoeoGpasumvm ocofenmocTavu obraganTr Tak:Ee
PEOXUMUIECRUE NPOBMHIME AKTHBH3HPOBAHHKX IIATHOPM, WETKO BELIE-
JAIOMAXCs B KagecTBe 060c06IeHHOr0 THIA KPYOHKX CTPYKTYPHEIX De-
MEHTOB BeMHOH KOpEHL.

YUUTHBAA HeoOXOLUMOCTE OpHAAATE MOHATHIO 0 e0XMMHYECKOll mpo-
BHHIUM He TOXBKO Y3KO I€OXMMHYECKHIl, HO W TeoJOTHYECKUI CMbICI,
B HaCcTosImee BpeMs OIpejejeHHe TeOXMMUYECKON TPOBMHINE, JAHHOS
A. E. ®epemanom, pommmo GwTh pacmupeno. [loxg repuMumom
¢réoOXHMUYECKAas NPOBHHUMUA CHAEAYeT HOHH-
MaTh KPYOHH e CTPYKTYPHBE® 9TeMeHTH 3eMHOI
KOPH, XapakTepH3YHOMHUeCA € JHHENMHE YepPTaMu
TEOXMMHUIECKOR 9BONWNAM,OTPAKEHHHMHA B XU -
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MHUY€CKOM COCTAaBe CHNATraWIMMUX NX FeoNOrMYe-
CKHX KOMOIEKCOB, & TAKK@ B COCTAaBe BHIOTEH -
HBELX M 9K30TreHHHX KOHNEHTPANHN PYAHHX n
HEPYAHHX XHMMHAYECKHNX DIEMCHTO B.

llonsitne o reoxuMmEYecKoif MPOBMHIMA SIBJIAETCS HOCTATOYHO ITHPO-
KHM, BRJIIO9ai0mum Gosiee y3Kue MOHATHA 0 METAIIOTeHHTECKOIH H meTpo-
rpaguieckoit IpoBUHNME. JTO MOHATHE OTKHO PACCMATPHBATHCA M KAK
foslee pauMoOHANBHOE, HOCKONBKY OHO XapaKTepH3yeT eCcTeCTBeHHYIO:
CBA3B, CYMECTBYOMYI0 B 3eMHOH Kope MeIy pacupeieleHHeM HeTpo-
TEHHBIX, PYAHBIX W DPasJNYHBIX AKIECCOPHEIX BJEMEHTOB.

3y4eHHe Ie0OXMMHYECKOil IPOBHHINA IPeOIpeesserT HCTOPHIeCK it
HOJXO/ K NOHUMAHWUI0 3AK0HOMEPHOCTEI pacHpee e Hns XUMATeCKHIX 2I1e-
MEHTOB B CJarawiidX ee reoJOTMYeCKNX KOMIJeKcax. B 2Toil cBazm
HApALy ¢ PerHOHAJIbHEIMH NAPaMeTpaMu pacupeieleHus, XapaKTepuay-
IOIMAMI IPOBHANAIO B [EJI0M, He00X0TUMO OIeHHBATE IapaMerpsl pacipe-
ACJIEHHA JIEMEHTOB JIJISA OTAEJNbHEIX BO3PACTHHIX I'PYII HOPOJ, PA3BHTHIX
B Ipenerax reoxuMmieckoil nposurnun. B aTom cayuae pacemaTpuBaemiie
HapaMeTpel XapaKkTepu3yioT reoXHMHIeCKHe 0COOEHHOCTH OIpeIeseHHOTo
TEKTOHO-MarMaTHYeCKOr0 3Tama M3Yy4aeMoil TeppuTopui.

Permomansume mapamerpm pacnpefiefieHHA XHMHUYe-
CRUX DIIEMEHTOB, ONpe/eJeHHbE [N PA3JINYHEIX IeOXHMHYECKHX Ipo-
BUHIMH, B OHUX CAY4asiX MOIYT GHITH CXOHEL C TI00AIbHBIMI mapamer-
Dami, a B IPyrux cIyvasx JOCTATOYHO Pe3Ko OTamdarhes oT mux [15].
Taxum oGpasom, B npenerax 3eMHOM KOPHl MOI'YT BHIEIATHCHA Me0X M-
ECKAe NPOBMHINA ¢ AHOMAJbHKIMH 0COOEHHOCTAMHI pacipeeJeHus oj-
HOTO HMJIM HECKONTBKHX XMMHYECKMX JJIeMEHTOB, NPOABIEHHEIMH B CyIle-
CTBEHHO NOBHIIEHHOM WJH IOHWKEHHOM CPeJHEM COJAepAaHum WIH jKe
B CYIECTBEHHO OTJIHYHOM JMCOEPCHM MX pacupejeJeHus.

aobanpare mapamerps: pacmpenenenns MOTYT CIY/KHTH B KauecTBe
MepHI 1A OLEHKH 0CcoGeHHOCTeH pacupeeleHnas XUMIIECKAX BIEMEHTOB
B Ipefieqiax OTAENbHEIX PErMOHOB M/ Te0XMMUIeCKHX NPOBMHIMIL, a pe-
IHOHAJNBHLIC MapaMeTpPLl pacupejeleHus ABJIAIOTCA OCHOBOM s mayde-
HHA XapakTepa pacmpefeJeHus XAMHYeCKHX DJIEMEHTOB B HOPOJlax, cla-
PaloMuX PasiuYHLe re0JOru9ecKne KOMINIEKCH BHYTPH TeoXHMHYecKoil
TIPOBUHIAH,

Jloxanpmse mapameTpm pacuperenenus XapaxkTepu-
3YIOT 0COGEHHOCTH DPacHpe/Ie]eHus HIEMEHTOB B PAsJIMIHEX OrpaHNYeH-
HEIX 110 IJIOmAJH reoJornyecKnx 06pasoBaHHAX — HHTPYSMBHEIX MAacCH-
BaX mim KoMuuiercax, adysmprrX cepumax, MeraMopuuecKux Wam oca-
HDOYHBIX CBHTAX TOPOX M T. JI. :

B mopozax, He 3aTPOHYTHX (eATEABHOCTHI0 KAKMX-THO0 pyaoobpaay-
IOIMHAX TPONECcCOB, ONEHKH JOKAaAbHHX IapaMeTpoB pacmpefeNeHms Xa-
PAKTePU3YIT TAK HA3HBAEMEIl reoXHMHYECKHIl (oH — TePMHH, MHPOKO
OPUMEeHAEMEH# B NpPAaKTHKe IreoXNMHAYeCKHX NOHCKOB.

Hacrosmas paGora moceamena B 0ocHOBHOM XapaKTepHUCTUKe I1006aib-
HEIX ¥ PermoHaJbHHX 0cOGeHHOCTE pacnpejesenus XMMHUECKHX dIe-
MeHTOB B Jurocepe, ToYHEe B ee «IPaHHTHOM) CIO€.



I'TABA 11

NAPAMETPbI, NPHHATBIE NPH MOJCYETE
GPEJHET0 COCTABA NHTOCKEPbI

{. ITPOBJIEMA PACIIPOCTPAHEHHOCTH
T'OPHBIX ITOPOJT JINTOC®EPHI

[loustne wrmrocgepar, asrap, seaeg 3a A. E. Mepemanom, pacmpo-
CTPaHsAeT Ha TBEPAYIO 9acTh 3eMHOI Koph Jio rayOunsl pasgena Moxopo-
Buanua, T. €. Mo rpaHMus ¢ BepxHeit mantweit. Hekoropwie ucciemosa-
Teqr BRI0Yal0T B jutocdepy wacts mamwrum [49], omgmako mpm aTOoM
TEPACTCA OUPE/IeIeHHOCTh HHMKHEH rpaHuis Juatocdepsl, UTo COBIAeT
P#AJl TOMONHATENBHBIX TPYAHOCTEH IPH PACCMOTPEHMH TeOXHMHAYECKIX
ocobeHroCTell Kak amToCeps, Tak W BepXHel MamTI.

B ocmomy moncuera mmomaneit n oGsemon semmoit KODEI B3ATH Hapa-
MeTphl, Bruuciaennsie A. B. Pomoum u A, A. flpomesckuv [100]
(radm. 3).

Coraacno mamGoiee pacipocTpaHeHHBIM IPeJCTa BICHIAM, autocdepa
COCTONT |3 Tpex o0o0J0vYer, WIM CI0eB: 0CAA0YHOTO, (TPAHHTHOTOM
u «basanbToBOroy (mOCHETHWE NBA CJOA HABBAHI veaosno). HamGonee
TOYHO COOTHOINEHMA PA3JIMYIHEIX THIOB MOPOJ MOJCYUTAHLI B 0CAJOTHOM
cloe.

B rabn. 4 npusenenn nanmbie, BHUMCICHHEE Oaf ocamoIHOH 000-
aouki A. B. Porossim m A. A. fApomesckum [100]. Tlo mammsm apyrux
asropoB [83, 228], momuocTs ocagkoB ma mraTdopmMax Kodebaerca or
0,5 710 3,2 KM, a MOITHOCTD 0CA/IKOB B FeOCHHKIMHATBHEX 30HAX §07bIIIH-
CTBOM mccienoBareneii [223] onemmBaerca B mpemenax 10—12 kwm.
Hocunepnsasn (vakcnmanbnas) nudpa sraouaer 0,72 KM aHIesHTOB m
0,24 kv puoanron [83, 223]. B rabn. 5 npusenens: namnbe 06 OTHOCHTEN b-
HOM DACIPOCTPAHEHHOCTH OCAAKOB PABIMYHOr0 THOA B IPELENAX MIAT-
hopMBI.

Huwxe npm mogcuerax menonnsosans mammme M. Xopua u X. Craka
[224], Berancaennse Ha ocHOBaHMH HernocpencTBeHHOI0 uaMepeHus Gomee
300 ¥M B3aIOKYMEHTHPOBAHHEIX Pa3pesos Mo CKBAUHAM ¢ HCIONb30BA-
HneM IBM, cmenmanbro mpepmasHaueHHLIX IS AHANM3A JaHHBIX Kapo-
Tama.

Boxee cymecrsenns pacxomjenna B onenke pacIpocTpaHeHHOCTH
Pa3INYHLIX THOOB OCAJ0YHBIX TOPOJ B TIeOCHHKJIMHAJIBHBIX 30HAX
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Tabauya 3
Iaomans, MOIMHOCTE W Macca BaKEEHINNX CTPYKTYPHBIX €INHHI] 3eMHOH KOpbI
Ilo panuem A. B. PoroBa n A. A. flpomesckoro [100]

L] -
¥y | & |8
Tun aemaoi KpynHble CTPYKTY pHbIE eI HUIbI o = = : E =
KODHI 3eMHOH KODH HE | == 2 B
g. | 82 g %)
EE g l g2
B= on = o
Inardopmer ¢ gopudeiickum craaxga- 96.3 | 433 [ 14,72 41
THIM OCHOBaHHEM
KoHTHHEH-
TaJbHLIH T'eocnaran- | Pudeiicko-maaeosoiickue 244 | 427 | 287
HaJli Meso-RaliiHO30ICKE 283 | 456 | 3.60
B mesom 9201 443 [ 6AT 23
Mopsoaneie ofmactn maaTgopm ¢ Jmo- 26,0 258 | 1,88 7
PuQeiicKHM CKIagIaTHM OCHOBAHIIEM
Ho,uno;(ﬂue ofnacTi pmpencxo-naneo- 149 | 248 | 1,02
CyGKOHTH- 30HCKHX CHHKIHHAJEH
HEHTalb- 8
HEIH IlonBonusie oGaacTn Meso-Kaiinosoii- 2401 208 | 1,40
CKHX TeOoCHHKIMHAJEe
CyOKOHTHHeHTaIbHAafg 00JacTh B Ie- 649 | 238 430| 15
oM
Oxeann- Oxeannyeckas Kopa B HeI0M 2961 | 73 | 607 | 21
JecKHi
Mnardpopmer ¢ nopudeiickum crmanza- | 1223 | 407 [ 1360 | 48
THIM OCHOBAHNEM
3emBasg
KOpa TeccnBKINHANBRBE 00JacTH 916 | 390 889 | 31
B IEI0M
B nenom 5100 [ 20,0 | 28,56 | 100

(raba. 6), 9T0, BEPOATHO, ABIAETCA OTPAKEHUEM TIe0JOrHIecKOd cHerm-
$OUK¥W W3YyYEeHHBIX TEPPUTOPHIL.

A. Tlonpepsaapr [280] mcmonbzoBas NaHHEIE II. Kiosmera [235]
[0 MOJBHKHBIM reocH HRIHHAABHEM 30HaM IOro-Bocrounoit Asun (uckimo-
gns 6% angesuroB mw 2% pumoamuros). M. XopH MCHOAB30Bal JaHHEE
Oypenns B mpegenax moasmkHHX 30H Ha fore CIHA. Cremyer ormernts,
9T0 B OTJAWYEe OT YCJOBHH miaatgopM JanEse OVPeHWS B TeOCHHKIH-
HA JbHHIX 30HAX €Ba JH MOTYT CAY/KHTh MCTOYHHKOM IPeCTaBUTeNbHOM
HHGOpPMANHKM 0 COOTHOIIEHUAX PABIHYHHIX THIOB TOPHHX mopop. B wact-
HOCTH, OI[eHKA PacnpOCTPAHEHHOCTH KapOOHATHRIX OPOJ, HCIOAB30BaHHAS
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Tabauya 4
Obmem m Macea ocajgounbix n sdysnsmbix nopojx
KOHTHHEHTOB H 0CAJlKOB OREAHOB
Io A. B. Ponory u A. A. flpomesckomy [100]

=~ 1

1 - 5

e ﬁ

2 e . =
iy g Gt~ i =2 | = |mopoms m ocamn| Sie
g | 8 H
g5 | £ g%
oR = AR
Iaardopms 18 | 035 Iecku 23,6
Tnuns 495
Kap6oHaTs 21,0
JBaMoOPATH 2,0
dPpdy3nBn 3.9

HouTunen-
« TeocnHRIHHEAIN 100 | 094 ITecku 18,7
FAALIEL Tanest w0 ram- | 394
HHUCTHIE CIAAHIH
KapGonarh 16,3
9BaMOPHTH 0,3
Addyanen 253
KHouTnmenTtn B memom 4,2 1,29

CyOrontu- | Ieasdp u  matepurossii | 2,9 | 048

HEHTA Jb- CKJIOH
HBIIT
Ocamkn 1 ceitemugeckoro | 04 * 0,19 | Teppurennse 7.3
clI0s HaBecTHO- 415
BEI®
Hpemancrhe 17,0
T'ay6orosom- | 312
HEe IJIHHE
By axkanoren- 3,0
Oxreann- HEIE
HecKui
Ocankn 11 ceficmngeckoro 06 | 044
caos
Ocanku okeanmgeckoit Kopsl [ 1,0 | 0,63
B IEeI0M
Ocazoanan ofomouka B meaonm 20 | 240
Ocanounas oGomoura Ges addyanson 2,00

* Ilo ApyraM JaHHBM [49, eTp. 104], mommocTs I CeliCMHYeCKOro ¢a09 COCTABASET
0,7 ¥y 1 IT celicMHYECKOTO CIOS 0KOIID 0,2 KM.
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Ta6auya 5
PacnpocTpaHeHHOCTs PAasiIHIHBIX 0CATOUHBIX Hopoj Ha maardopmax, %

Herounnr
Tloponm . A. B. PoHOB,
A 5 1§3 Jn?:::’ A. IToamep- §E é?;& ' | A. A. Hpo-
1915 r. Baa!"[fésiﬂii“ Tl 1962 r. e
[240] [224] [100]'
. I'ANHE ¥ IIMHHCTHE CIAHIE 46 41 5 49,5
~ Ilecknm m necwammem . . . . 32 43 28 23,6
IEODBOHATEY . .o e 22 16 16 21,0
BBEATOPATEE & o o 2o v o — — 3 20
BbbyanBs . . Lol — — = 3.9
Tabauya 6
PacmpocTpaHeHHOCTH Pa3aNYHBIX 0CAJ0YHBIX O PO
B FeOCHHRINHAJBHBIX 30Hax, Y%
Hero4Huy
TTopoms A. B. PoHOB,
A. To - | M. Xops. =
Baapﬂ',igggpr. 1964 1:1" %HnAi ’}83'—}1?
[280] [223] 1100]
I'annsr # rInHUCTHE CHAHUBL . . . . 57 59 39.4 (53,0)
JIECKE B MECUAHHKH . . » .« & « + -« 19 36 18,7 (24,8)
T e o 24 2 16,3 (21.8)
o re e R A e S S R B e — 3 0.3 (0.4)
AT e R e B e R S M T — =4 gaapis

M. Xopmom, snABHO 3aHmsema. B macTosmeM mojcueTe! IPHHATH
OLIEHKH, BHUYHCIEHHKE A reoCHHKIAHANBHMX 30H A. B. PoHoBRIM
n A. A. flpomeBcKNM HA OCHOBaHWH H3MEPeHWIl W aHAJN3A MAJTE0TEKTO-
HHYeCKHX KapT TeO0CHHKINHAIBHEIX 30H Ypana, Hapmar m Baakam
[6, 36].

Ha ocnose nannsix M. Xopna n X. Craxa mo miardopmennsm o6:ra-
cramM 1 A. B. Ponosa m A. A. flpomeBcKoro mo reoCHEKIMHAIBHBIM 30-
HAM OTHOCHTEJBHEIC KOIHYECTBA PA3INIHEIX THIOB OCAJOYHBIX HOPOJ
B NpefielaXx KOHTHHEHTOB MOTYT OHTH ONEHEHH CJAEIVIOMEIM 00pasoM:
PIMBE M ramEucThie caarmkr 53,0% ; neckm n mecuammin 25,4% ; rapbo-
Batel 20,8%; ssamopurer 0,8%.

Jannnie 0 pacmpocTpaHeHHH PasiUYHHEIX THIOB OCAJKOB B Ipejenax
KOHTHHEHTAJILHOTO INedba W MAaTePHEOBOTO CKIOHA OYEHb CKY/IHBHL.
YuurtsBas BeAYmY® PoJb TIMAWCTHX OCAJKOB JJIA STOH YacTH 3eMHOI
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kopet, M. Xopr [223] npegaaraer cooTrHomenus, COBEPIIEHHO He YYHUTHI-
Balomue necuamyio ¢paknmio ocaaxos: ramms 90%: kapGomate 10%.

O6obmenne uMeOmuXcs MaTepralioB M0 0CaJKaM KOHTHHEHTAJIBHOTO
mejabha, MONYYeHHBIX NpH GypeHmH Ha HedTh, mO3BOJIAET B KauecTre
OPHEHTHPOBOYHOM ONEHKH NPHHATH CJAeIYIOIHe COOTHONIOHHA: TIMHL
75%:; meckm 15%; wapGomars 10%. .

CoorHomenns riay6oKOBOJHEIX OKeAHHYECKHX 0CaJiKOB MOT'YT OBITH
‘OlleHeHsl Ha ocHoBe paGotsr C. ab Bakuaa n k. Punen [182], a Takmxe
rpynmkt coBerckux mcciaenosareneit (II. JI. Bespyror, A. II. Jlncumms,
B. A. Ilereaun, H. C. CKropHAKOBA), COCTABHBMINX KapTy OCAIKOHAKO-
nnenna B Muposoym oreame [119]. lammsie mocaeqHEX WCIOXb30BAHH
A. b. Pomosum u A. A. flpomesckum (taGu. 7).

Tabauya 7
CooTHOWEHNA merarnyecknX 0CaIKOB B Muposom okeane
Herounwk
Ocankn C. Bas Baxmn, A‘?.A]?.ﬂpoﬁgéq
. Puneit, crmit, 1967 .
1961 r. [182] [100]
Tay6okosogHme raweer . . . . . . . . . . . 378 31.2
SRBeMBENCTR G - .t o D e e 135 17,0
SRR oRTra, .5 TR R R St e 49,0 41,0
Teppurennsie et ol ol LS it — 7.3
BY.J'IKHHOI‘EEHHO...............| — 3.0

3HaumTeNBHO Gouee cl0kAA TPOGIEMa OEHKH COOTHOMEHNS pasamg-
HBIX THIIOB TOPHHIX MOPOJ B IpejeJax «TPaHATHOTO» CI0S JTUTOCHEpS,
B OCHOBHOM CJO0/KEHHOTO MarMaTHYecKUMH M MeTaMOpPOHYeCKHMU HOPO-
JlaMi kucaoro coctasa . B mocmenmme mo somam rayOmHHBIX PasioMoB
HTPOHNKAIT MOPOABI HUKHEro «Ha3aabTOBOrO» CI0A M BepXHell MaHTHH,
9T0 CO3JAET LOCTATOYHO CIOKHYI0 KapTHHY, (oJee WIH MeHee H3YIeHHYIO
B IIaHe M NOJHOCTHI0 THIOTETHYECKYH B BEPTHKAJBLHOM paspese.

OcHoBHAS TPYAHOCTS B CO3NaHMM MATeMaTHUECKH 06OCHOBAHHON reo-
XHMHYECKOH MOJE]N (TPAHHTHOTO» CJI0M JUTOCHEPH 3aKIIOUAETCH B OT-
CYTCTBHH CKOJBKO-HMOYIb HA/I;KHOM OEHKHW COOTHONMEHMS ABYX BEJY-
HAX THHOOB HOPOX «TPAaHATHOIO» CI0A — IPAHETOB H TI'PAHOIHOPHTOB,
AOCTATOYHO Pe3KO OTIMYAIONHXCSA IO COMeP;KaHMI0 psija mopoaoobpaay-
TONIUX M DEIKAX XUMIYeCKHX diementoB. Ofpamasch kK MMeONAMCS TaH-
HbIM (1aba. 8, 9), caexyer oTMeTHTH onpegeneHHOE pasindme B pacmpese-

! Hparmuvecku ece nonmwmru onpedeaenus cpednezo cocmasa aumocgeps. 6asu-
PYlomes Ha nodciemar coOMHOULEHUR MA2MAMUNECKUT 20DPHBLT nopod, 6biNOAHEHHBT
mpexs uccaedosameaamu — P. Jaau, J. @oemom u A. Cedepeoavmom 6 nepuod
1914 —1931 e2. [176, 177, 327, 306].
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* BropaA KONOHKA D0 0-By Majarackap paccyuTana, HCXONA M3 O
kuroB, TIOACYET HPOM3BEJeH M0 renJIorHuecKoi Kapre ocTpoBa Macmrada i :
#% J[epeCUMTAHO I10CJIe UCKIIOUCHIIA WEJ0YHBIX TPAHNTOR.

FHeIIHEHNA MUTMATATOB (IIMEINX TPAHOAMOPHTOBEI COCTAB) W 9apHO-
1 000 000 uatanud 1964 r., COCTABIEHHON MO PYROBLICTBOM T. Besepu.




Tabauya 9
Pacopoerpanenne ropumix mopox B CCCP,

ITo C. II. Comosneny [106}

"E:ﬂ 5;: = Ué é E
Eg :2 w0 ® ==} 5]
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2| 2 [58c| 232 |58| %8| Bx | 8
% | » |ORF| > | 25 |88 | R85 | &2 | S
Murpysnsnsie (51,49%)
Kmeame .. ......[310]036 822 (331 [54,7 |66,0|931 |230 |487
‘OcHoBHBIE ®  yapTpaocc-

BEERRRERE e R 28| 3T 8212281 1,0 401 02 0,3 23
illepounera 0L ool 1 28] 03 003| 19| 0002 0002 04
dddysusunie (48,69) i
I o e e 4,71 — 0,3 45| 430|140 1,0 | 140 13.5
‘OcHoBEEIe U yasTpaocc-

12107 A e S e 611 1 420k g5 399 43 [141] 57 | 627 35,1
IWenomnne . . . yow . . 01| — o — 0,04f — = — —
B mexom
a7 R A S 35,7 | 93,6 | 825 | 37,6 947 | 80,0 941 1370 [622
OcHOBHEIE n  yawTpaoc-

EROB RGN et 639 | 49| 147 1621 53 |181 59 |630 |374
Wienaanae . o L L gl g 28| 03| 003| 19| 0002 0002 0,4

JICHHII TPAHMTOB H IPAaHOAUOPHTOB B Hpefetax IIaThOPMEHHEX M reo-
CHHKJIMHANBHEX ofaacreii. Makcumanbmoe oTHOmemme TPaHHT — rpa-
HOAMOPHT JJIA IIPEJIIOI0KATIBHO 0KeMG puiickmx rpasuTongos Banrmii-
croro mura (Hopserns) gaer [[. ®orr (5 : 1—6,6 : 1). P. loam gas paii-
oHa Annamrageii BooOme me YRaswiBaer rpanoguoputos, a C. II. ComoBnes
[107] nas Cesepo-3anana eBponeiickoii yacra CCCP pmaer aums amurosi-
HYI0 ILI0MaAb PAcHpOCTPaHEHHA I'PAHOTHOPHTOB IO CPaBHEHNIO ¢ Tpa-
HETaMu, craranomuvm Goxee 80% yraszammoir reppuropun. fI. Cemep-
roaby [296] aaa wacrn Bamrmitcroro muta ga Teppuropuu OunnasEIEN
TakiKe He BRINseT IPAHOAMOPHTOB, B TO BPEMs KaK B c6OpHUKAX XHMH-
E€CKUX aHAAM30B ropHLIX mopop OWHIAHINM, cocTaBieHHEX JI. Jlokxka
[241, 241a], orHOmEeRMe XMMITTCCKIY AHAJIM30B I'PAHOIMOPHTOB M T'PAHI-
ToB coctaBaser 4 : 3. I'. Pefijan u ]I, oy [287] nas npopmaunm Onra-
puo (Ramaga) naror 64,29% rparntoB u 33% rpanoamopuros. Ha o-se Ma-
Jldrackap rpaHORAMOPHTEL COCTABIAAIOT JHING OYGHD HeDOJBIIYI0 TacTh
PPAHHTOHNHEIX TOPOZ, OMHAKO, €CIN HPH HOJCYETE B COCTAR TPAHUTHEIX
TOPO/l BRIIUATH MUTMATHTH (KOTODHIE HMEIOT COCTAB rPaHOJMOPHTOB),
TO OTHONICHH® I'PAHOAHOPHT — I'PAHAT IPEBHICHT equuuny. Taxum o6pa-
30M, HEOOXO/MO KOHCTATHPOBATE OTCYTCTRIE CKOMBKO-HUGY/Ib 0/IHOBHAY-
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HBIX JIAHHBIX, XaPaKTePUsyOMuUX KOJIHYeCTBeHHLE COOTHOIIEHNA I'DaHU-
TOB U IPAHOAMOPHUTOB B Hpefesiax APEBHUX IIaTdhopM.

Henonpays Bce HMEIOIIEECH MATEPHAJLI IO PACIPEACTCHHIO PABJIMY-
HBIX THIOB A0KeMOPHACKAX IPAHATOM/IOB, MOKHO HPUOIMKEHHO O1eHuTh
¢cpejHee OTHOIIEHWEe TPAHUT — TPAHOAMOPUT HA miaargopmax kKak 7 : 1
(6ea MEIMATHTOB M NPH YCJIOBUHN 00BEMHEHNS TPAHOAHOPHTOB ¢ TapHO-
KNTaMH COOTBETCTBYIOIEI0 COCTaBa).

 3uauurennHo OoJjiee BajkHA POJb PPAHOAUOPHTOB B CTPOCHMU TeOCHH-
gansanpubix 30H. [ammwe P. [{amm [177] pas Tuxooreamckux Hop-
munsep CIHIA masor orHOmenue rpanur — rpamopuoput 1,2 : 1. M. Mueii»
qep (mmgHOE coolmeHme) OTMETHN, UTO JETaJdbHOE MSYUYeHHe I'DaHHUTOH-
goB Tuxoorearcknx Hoppuasep CIIA mokasaino 3HaumTeNbHO GOJIBUIYIO
POJNb IPAHOAMOPHTOB B CTPOSHHM JTOTO PErMoHA, YeM MpPeanojaraioch
- pamee !. Ero omenxa (B cosmecrnoit pabore ¢ 9. Hao) [120] xoppexTn-
. pyer oTHomeHuWe rpaEuT — rpanojmopur P. Jlaam B monbsy rpamommo-
- puros (1 : 1). C. II. Conosrer [107] noguepruBaer, 9410 THIATEIHHOE H3Y-
‘yenme KUCAKX MATPY3UBHLIX nopoj Ha HaBkase u B paje paitonos Bocrou-
- goit Cnbupn nmokasano BechbMa IMMPOKOE PacIpPOCTPAHeHHE IPAHOJHOPH-
" toB. OTHOmeEHHWe rpamuT — rpasoguopur, pasmoe 1 : 1, npmaaTo B Ha-
croAmei pafoTe AIA OLEHKH COCTABA TPAHHTOMOB Ie0CHHKIMHAJIHHEIX
- obmacTeil; ecTecTBEHHO, OHO TpedyeT NaJbHEimero yTOYHeHWA,

_ Cregyomas TPYAHOCTH Te0JOTHIecKOro MOPANKA BaKI0YaeTcd B OT-
. CYTCTBUH eguH000pasusa B OIEHKe KOJMYeCTBEHHOM POJIM OCHOBHEIX TIOPOJ
. B Ipejiesax «rpaEATHOIN 06oaoukn JuTocdepsi. Ecam mekaounts ocHOB-
- ume 3Qpysusm, To omenka P. [lsam mnsa raG6po paitoma Amnmasaueit
' u Tuxookeamcknx Kopmmasep coorsercreenno pasua 3.4 u 7,1%.
- JI. ®orr [327] u B. Dureasxapar [185] gaor anaunrensrHo Goiee BHICO-
. KHe OIeHKH, KoTopuM Oamska omemka M. Mueitmepa m 3. Yao [120],
. 00BeIUHWBINIAX WHTPYBHBHEIe H B(@ysuBHEE HOPOIL, IO AAHHBEIM
- P. Jloam [177]. C. II. Comosses [106] mas reppuropun CCCP naer amaue-
aue 4,4% nas ra66po (wroc yaprpadasuts) 1 37,4% 1A CyMME MHTPY-
SUBHEX ¥ 5PPy3UBHEIX OCHOBHEIX W Y/JABTPAOCHOBHHIX mopoi. [lanmnie
. BTH 3aHHIKeHH, OCKOJBKY B pacuer ne Boumrad Tpanmel Cubupcekroil niar-
 gopmui. A. B. Ponos m A. A. flpomescknii gaA ONEGHKHN COOTHOIIEHUSA
. KHCJHHIX M OCHOBHHKIX NOpoj ucmoibzoBanm kapry JI. A. Bapaanpanma
[6]; mx omemka (mepecumrammas Ges ydera MeTaMOpPUIECKEX TOPOK)
cocraBasger 8,9%.

[Tposemennoe aBTopoM 0600menne HMEOMHUXCA JAHALIX 0 PaCIpocTpa-
HEHWH OCHOBHEIX MHTPY3HBHHX TOPOJ H03BOJAET CYAHTh O HECKOJILKO
Goapmieil polE moCJHeHAX B mpefexax maargopM IO CPABHEHWIO ¢ reo-
CHHKINHANBHNIMA 30HamMu. Cpemmsas uudpa, DOTyYeHHASA HAMH JUIA
mnardopm, cocrasasger 10%, man reocuuraunameit * 7%. Cpennee nas

] 1 B ceasu ¢ smun caedyem ykasamv Ha useecmuoe npeobaadanue epanoduopumos
b' Had espanumamu é npedeaaxr aHawUMeibHOU HACMU 2C0CUHKAUHAALHOU 30MHbl Anderuzx
F Kopduavep FOwucnoti Amepur.

2 B npedeaar omdeavHWT 2€0CUHKAUHAALHHE 30H, CORPOGONCAAIOWUTCR 24yOUH-
HBLMU pazaoMaMid, OCHOGHBE NOPOdW UzpalOM 6eCchMa FHAHUMEAbRY poab (mak ha
Vpaae amu nopodu sanumawm Goaee 20% naowadu).
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HHTPYSWBHKX TOPOJ «IpaHuTHOMY 060a0ukn cocraBaser 9%, uto 6amsko
onenke A. b. Ponosa u A. A, flpomencroro.

Tpyanonpeofoanmyio HeompeJeNeHHOCTh NPH ONEHKe CPeHEro co-
CTaBa (TPaHUTHOMY 000d0dKE auTOCHepLl HpeJICTABIAT TaKd&Ke OTCYT-
CTBHE TOUYHEIX JAHHEIX 0 KOJMYECTBEHHHIX COOTHONIEHMAX B TPYIIe MeTa-
MOPQUYIECKHX TOPOJ M O COOTHOIEHHH IOCIeHUX ¢ HHTPYSUBHEIMU 10 PO-
namu. Oueura, semoanennas s teppuropun Dumasmamm f. Cegep-
roasMom [296], maer 63,5% wmurpysusmnix u 36,5% wMmeramopduaecknx
obpasoBaumii, B To Bpema kak (. I'poyr [205] mamen anms 17% wmera-
MopduIecKNX MOpo/| B mpefeaax uaydennoit uM vactn Kamapnckoro mura.
Haumsie @. I'poyra Gun mosnuee nogrsepsxaens I, Moy m ap. [299].
Ecrecrenno, 4To aTH onenk:m He MOTYT OHTH PACHPOCTPAHEHH Ha Teo-
CHHK/JIHHAJILERE PErHOHLI 0e3 CYI[ecTBEHHHIX IOMPABOK.

PassuBas ujgen 0 reoCHHKIHHAIBHOM NPOHCXO/KICHHH MeTaMopdhu-
ueckux Toam, A. b. Ponos u A. A. flpomesckuit [100] maan mepsyio
KOCBEHHYIO OPHEHTHPOBOYHYIO OIENKY KOJIHYECTBEHHOU PacmpocTpaHeH-
HOCTH Pa3JIMIHBIX THIOB MeTaMopdudecknx mopop. Mmu Onisa BEIABHHYTA
THIOTe3a: O/{HA MOJOBMHA METaMOPPUIECKHX HOPOJL CHOAeHa MeTaMopdu-
30BAHHHIMU IeOCHHKIMHAIBHEIMA ocajikaMu (BKaouad spdysnsm), a 1py-
rag — MeTAMOP()H30OBAHHKIMH MArMATHYCCKHMH WHTPY3UBHEIMH IOPO-
JlaMH B IOPONOPIMM, OTBEYANMEil COOTHONEHWI0 KHCIBIX W OCHOBHEIX
HOPO/l HA MOBEPXHOCTH IMUTOB. JTO IOJ0KEHNE MCIOJB30BAHO aBTOPOM
u B HacroAmeil paGore. B pesyabrate moayuens clejyomme cooTHOIIe-
HHA B rpynme MeTaMopduuyecKHX IOPOL: cpeliHee COOTHOUMEHHE MAce
HHTPY3UBHBIX U MeTamopduueckux nmopox (%) 53,4 : 46 ,6; rueitcs u xpu-

Tabauya 10

CooTHomenne pasan4ubix THHOB 3¢dy3nsHBIX MOpoy ocagounoi
aGod0ukn antocdepsl Ha KOHTHHEHTAX
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* I'mnafuccanbHbie TOPOIL NPH NepecyeTe TpPHCOeHHEHB K addysuBHEIM aHATOraM.
** BRMOYaA HesHAYMTENbHOE KOJNHMYECTBO TPAXMTOB M MeJIeHATOB. Il0/CHeT NpOHa3Beien
70 reoJormYeckoit kapre ocrposa macmraGa 1 ;1 000 000 msnanus 1964 r., cocraBaeHHON 1107
pyxosoacteom I'. Besepn,
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Tabauya 11
Coornomenne 3GHysuBHbLIX MOpPoR ocagouHoll 0b0I0UKN
anTocdepsl Ha KOHTHHEHTAX

PacnpocTpaHeHHocTh B % oT ofmero
ofilbeMa 0CaJlOTHOTD uexJia

ITopost
KOHTHAEHTOB (500 KM?)

Il TPAmmhl nAaTHopMenunIX obmac-

ot G ot e A 14

TeOCHBKAAHAZEH . . . . . . ., 6.1} 153

8.1
gauu’m................. 0,16\426
PHOZNTE, ANNapHETH I KBapPLHeBbic 110 pdn phl %l e
Tpaxntu 0,02}00,
POHOANTH . 0,02 o

crannugeckne caanne 84%; amdubonntnr 8,2% ; mpamopst 0,8% ; kBap-
mutH 1 necyagukn 7 % . CooTHOMEHNe FHEHCOB W KPHCTAINIECKHX CJIaH-
1eB OPMeHTHPOBOYHO HPHHATO paBHEM 1 : 1.

. Oranunoe ot nauesix A. B. Porosa u A. A. fipomesckoro coornome-
- Hue rueiicos n ampuboINTOB cBABAHO ¢ MeHBINEH joieil 6a3aibToB B CO-
craBe 3(@VSHBHEIX IOPOJ TEOCHHKJHMHANeHl, TMPHHATOH aBTOPOM IPH
| mojicieTe B COOTBeTCTBHH ¢ mMelonmaMuca jasmbivu  (raba. 10—12).

s Tabauya 12
CooTHOmEHNE Pasanunbix THIOB MeTaMopduuecknx mopoxy Ha miaardopmax, %
Bantuiickuii
ganana, H Yxpugncg:ﬁ
HTAPHO. uTh, QyHIa-
%ﬂﬂ%ggg-gf- T. Pelia- | Memr Pyccxoi D5 Joante
i roaeM [306] n_nﬂioy H%‘f"’%‘;’,‘}:};‘ A. A, B}:ayc
[287] A. A. Murnucos
[99]
_ Murmatuts . . R ey 55.5} 571 29,5
- IMaparneficel 1 rpanyanTh 10,2 B i
. KpneraJandgeckne  CIANIH 76,7 60,7
B QHABHTH . o e h s 23,2} 429
- llecyanuknm 11 KBapOuTH 10,9 2 9.8 34
KapGonaTHrie mMOpOALI ),2 - 1,4 He noacun-
THBATNCH
AmdnGonnTe - — 9.7 6.7
(BRJIOYAH OC-
HopHBE 3QPHY-
3NBH)
fenesncrue MOpPoOBI . . . — — 1,0 —
Rucawie apdysnsur . . -_ - 1,4 —
(0OTHOmMEHNe WHTPYSHBHEIX
1 MeTamop¢ugeckux mopox | 60,7:39,3 | 83:17 42,1 : 57,9 2T AR 12.52
(1,5:1) (4.9: 1) (0,72; 1) (0,38 : 1)
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Hoanocrpio rumorernaeckumu spasiores OPeJICTABICHUA O BO3MOIK-
HBIX COOTHOMCHHAX MOPOJ B Ipefenax «6azaabToBoii obomoukn, a Takike
COOTHOIMEHUAX MOMHOCTel «IPAHUTHOM» U «6aBaIbTOBOIY 060I0UCK 3eM-
HOH KOpHI.

Raxk ussecrno, anaims ceficMigeckux nammsx mossomzsger HOCTATOYHO
UCeTKO pasiamiaTh B Ipeflenax JuToceps caom, XapaKkTepuayIonuecs
Pa3IuIHOM CKOPOCTHI0 IPOXOKIACHHA CECMUYCCKHX BOJTH: 0CaTOTHbBII
(ckopocTh Memee 5 KM/cek), «rpaHnTHEI (ckopocth oxomo 6 KM/CexK)
u «6asaabrossiiny (cxopocts 6,5—7,0 KM/cex). Boabmoii narepec reogu-
SHKOB I T€0JIOTOB BHI3LIBAET HATHYNE B PAJe YIACTKOB 3eMHOM KOPHI CI05
C0 CROPOCTBIO NPOXOsKJCHUA ceficMmIecKux Boam 7,3—7,7 KM/cek, mpu-
Pojia KOTOPOTO [[0 HACTOAIIEr0 BPEMEHH HeM3BECTHA.

Taxmm oGpasom, ocHoBrIBasicH HA reousAueCKEX JMAHHBIX, MBI JJOCTa-
TOYHO YBEPEHHO MOKeM CYIHTh JWIIb 0 GoJree OCHOBHOM cocTaBe «0asanb-
TOBOTO» CIIOA JUTOCHEPH, XOTA HOKOTODHE HCCIOTOBATONN [8] n orpu-
HAIOT 3T0, OTHOCH YBEIHYeHHe CKOPOCTEH TMPOXO/KICHHA CeRCMUYECKMX
BOJIH 3a cuer ofmero naMenenua guanueckux DapaMerpoB MOPOX B YCI0-
BHAX BEICOKOTO napienus. IIpuaumas Bo BHmManme TepmommEasmaeckie
YCIOBHA, KOTOPhIE J0JKHEl HMETh MECTO B «5a3alibToBOM» cJ0e, a Taksxe
urcupyemoe mamenenme miuornocrei n CKOPOCTeH IIPOX0KIenus ceicmi-
YCCKUX BOJH B HIKHEH 9acTH 3eMHOIl KOPH, ciegyer OTBEPIHYTH T'HITO-
Te3y CYNECTBOBANUA B MOJOGHHX YCIOBHAX NPHBEIYHLIX HAM OCHOBHEIX
nopox — rabbpo m GasanpToB. ITH HOPOMBL B YCJHOBHAX TeMIEPaTypul
400—600° C u pammenmsx, XapaKTepHLIX sl «5asalbTOBOTOY CIOS,
ABIAIOTCA TEPMOAMHAMUYECKH HeyctoiunsuiMu [45, 89]. B peayusrare
npo6iemMa MeTaMOPGUICCKIX AHATOPOB OCHOBHEIX HOPOJL, CYUIeCTBYIONNX
B IIpefiesiax «6asaibToBOTOY CIOS, YIMpAeTCs B PelieHne Bompoca o pe-
FRUMe NaBIeHUsA BOISAHOTO HAapa B HIKHUX YaCTHX anrocdepst. . I'pum
u A. Puarsyz [45, 89], npemmonaras aaa «GasaabToBOTOY CION cyxmen
YCIOBHA, CUATAOT HamboJee BEPOATHHIM CYMECTBOBAHNE 371ech opo
ARJIOIUTOROM (amum mpomessyTowmHOTo cocrasa, COZeP;RAIAX KBapIy
U MEeJ0YHOH TM0JeBoi muar.

Caenyer otmernts, ato rumoresa o «cyxom» 6asajbTOBOM cJi0€ HaXo-
AUTCH B MPOTHBOPEUNM €O MHOTMMH JIAHHEIMH O BOJHOM DEKHME JHTO-
cepst u me Moker GhTh mpUHATA GesoroBopouno. B yeaoBuax e sa-
METHOTO JaBJIeHUS BOJAHOro mapa HHE ra66po m 6asaibTh, HE SKIOLHTL
W OCHOBHLIC TDAHYIUTE He ABAAIOTCA TePMOAMHAMITIECKH VCTOMUMBEIMI,
Ux amanor, yeroityusmii B atnx yeaosusx, — ampuGoanr. Takmm obpa-
30M, B «6asanbTOBOMY CJ0€ AUTOCPEPH B 3aBHCHAMOCTI OT pe;RuMa JTaBiie-
MHA BOJAAHOTO Hapa MOKeT CYMeCTBOBATH JMHAMUMECKAS ACCOIMAINA:
aMpuboauT — mEpoKcenoBhii TPaHyJUT — BKJIOTAT. OTa accommamus
CABHTAeTcA B cTOpoHy aMpubosinTa B yyacTHax 3eMmoit ROPHI, Ille cyme-
CTBYIOT MJIHA 1O TeM WM HHBIM HPAIHHAM BPEMEHHO BOBHHKAIOT VCI0BHA
HOBRITIEHHOr0 JlaBJeHuUsl BOAAHOTO Tapa. COOTBETCTBEHHO yReTmueHue
CTEHEHH MeTaMoppuaMa, BHIPAsKAIOIEECH B TOBHIICHII TeMIIePaTy Pkl
I AaBieHNA, onpejender obesposkuBanne amuboinToR n nepexon mx
B THpOKRceHosnie rpamyaurer. Ilpomece sror pommen composoikmaThes
TOCTYIUICHHEM BOJHLIX PACTBOPOB B BEeDPXHHUE YYACTKM 3eMHOI KODHI.
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Jlannwie H. Xpucrencena [162] o maotmoctn (3,26 r/em®) smagoToBmix
am@ub0TUTOB M CKOPOCTM NPOXO/KACHUA B HUX CeHCMMYECKAX BOJH
(7,45 ¥M/cer) He IPOTHBOPEYAT HACTOAILCH TUIOTE3e M MOTYT CIY/KATH

HCXOJHLIM IYHKTOM JJIA MHTepHpeTanmuy TPHPOIBI CeHCMUYeCKOTO CJI0S

HOBBINEHHKX cKopocreil (7,3—7,7 kM/cek), Ha Poiib KOTOPOTO BIEpBLIe
obparnn aumamme K. Hyk [171]. Pacuoaosenne atoro cios B mpesenax
KOHTHHeHTAJAbHOH KOPHI HA CPABHHTEIbHO MaJbX ray0mHax (B mpemexax
10 kM uau menee) [49] moguepkumBaer HeoOX0AUMOCTL MepecMOTpPa mMMe-

. WOI{UXCA KOHIENINI 0 COOTHOIMEeRNN MOI[HOCTEeM «XPAHUTHOTO» I ¢«6a3ain-

TOBOTO» CJI0EB JHTOCHEpH. ;
Ecau, cornacmo nammmm J[. Bopumeas [336], mpuusare naornocts

~ 3 r/eM® M CKOPOCTH TIPOXOKIEHHSA BOIH 6,9 KM/CeK KaK cpejiHie 3HAYCHHHA

A «Da3aIbTOBOTO» CJIOS, €T0 COCTAB MOFKET OMpPelelAThCH cMechio H5 %
ampubonur - sxaornr ! u 45% KucaAmX mOpoj rpaHyauTOBOH dammm
(7apHOKUTOB).

PaccunTannbie KoJHMuecTBeHHbIE OTHOMIEHHA OCHOBHBIX M KHCIBIX IO-
PO HECKOJBKO WM3MEHATCHA, €CIH CPead MOPo;J TPaHyIUTOBOM (anum
HPHUCYTCTBYIOT NHPOKCEHOBLIE IPAHYINTH, UMEIIIHe IOTHOCTh TOPAIKA
3,1 r/em3. Bompoc o B03MOKHOI PoJM DKIOTHTOB B TAyOOKHX 9YacTAX
3eMHOM KOpPHL M B BepxHeil MaHTHH 00cTOATENHHO paccMOTpeH B pabortax
A. Punrsyna u JI. I'puna [45, 89]. 3aberas neckoabko Boepes, oTMeTnM,
uT0 0aM30CTH XMMHYECKOTo cocTaBa aM¢puboJANTOB M HKIOTHTOB (ecre-
CTBeHHO, MHCKJI0Yas BOAY) He JelaerT KaKoW-1mb0 pasHuIbl B OIEHKE
cocraBa «0a3ajbToOBOTO» CJOA TPH JONYIIEHWH IPHCYTCTBUA B HeM aMpn-
60JNTOB, THPOKCEHOBHIX TPAHYJIUTOB HMIH DKIOTHTOB.

Ob6pamasch K COOTHONEHUIO MOI{HOCTEH (TrPAHHTHOTO» M «5asaibTo-
BOro» cjioeB aurocdepsr, HeoOX0UMO OTMETHTH CJeAVIOmee: P M3MeHe-
HUW MOLIHOCTH «T'PAHHTHOTO» CJIOA OT J [0 20 KM HMeInecH ceiicMmae-
ckue gannsie [49] mossonsior npubAMKEHAO ONEHUT CPEIHIO0 MOIIHOCTE
ATOTO cJos mo 20 paiiomaM 3emuoro mapa mudpoit 11 kM, a cpegmee or-
HOHIeHHe MONIHOCTell «TPAaHWUTHOTO» M «BazambToBOro» ciaoeB kar 1 : 2
(raGa. 13). Itm orHOmenuA OHIM NPHHATH B KauecTBe OCHOBLI IMPH IO
cueTe CpeHero cocraBa JTuTOCHEpHI.

dakanunBag paccMoTpeniue 00BEMHBIX TapaMeTpoB, TPUHATHX HAMHI
JUIA ToficyeTa cpefHero cocraBa autocdepsr, HeoOX0AUMO MOMICPKHYTH
HapajoKcaJabHOCTh CYIMIeCTBYIOMEr0 MOJ0/KEHNA, XaPAKTePHOTO I Beex
COBPEMEHHLIX HONBITOK IIOJCYETA CPEJTHEr0 XHMHYECKOTO COCTaBa 3eMHOIT
Kopel BooOme u TBepfoil ee wacth (maTocdepn) B yactnocru. Mmeomasncs

TeoxuMuveckas WHPOPMANHUA 0 COCTABE PABIHYHEIX THIOB I'OPHBIX HOPOJT

autocepsl ¢ KamkAHM TOJOM YTOYHAETCH W yike B HacTOANee BpPeMs
MOZKeT CJIY;KHTh OCHOBOH Jis MareMaTHdeckn 000CHOBAHHBIX Mojesieif
cocTaBa TOPHEIX Mopof. B To ke Bpemsa reosormueckme JaHHEE 0 KOJHI-
YecTBEHHHIX COOTHOMIEHNAX TOPHEIX MOPOJ Jaske Ha MOBePXHOCTH Hallei
IJIaHEeTHl ellle He BBIILIN U3 PaspA/ia BechbMa NPUOIHKEHHEIX MCUHCIeHMIT,
B pAle cJyyaeB K TOMY ’Ke HMeWIHX He MOoJJanlyilcsi Kakoi-ambo

1 IMaomuocmn akaoeuma oroao 3,5 2fcm3, ckopocmb npozoscdenus npodosvrnz
cetiemuveckux eoan 8,3 wm/cer.
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Tabauya 13
ObdobueHnan Mogeab KOHTHHEHTAIBHON 3eMHOI KOpBI *

:' HaumeHosanne cion g;gggg’:“]:
g Ilaor- HBIX cefic-
= Cocras HOCT, | mygeckirx
e cyleer- | mpefma- r/em? BOJIH,
:..: Bylouee raemoe = KM/CeK
Ocajioy ki OcajioqHbie opPoIb : 25 2,0—5,0
3 - ' =
«I'pa- I'pano- | B sepxneit wacti — nopogs dannu | 26—2.8 | 55—6.5
HUT- AnOpH- 3edeHHX caaHnes. [lazee: 539
HHIii» TOBRII HHTPY3HBHBIC TOPOAB  (rpaHo-
JUIOPUTH,  TpaHnTe,  rab6po),
47%  rHeiicw  amdubonnTonoii
dalmn, mepexojsmue K HIK-
Hell rpammme 300k B THeficH
I'paHyINTOBOI damnn
15
I'pany- |IMopojst  rpamyanrosoii  gamnn
JHT- (48 PHOKNTEI, THMPOKCEHOBHE Ipa- '
ampubo- | nyiuTs) 1w amMGubOINTH B €OOT-
JIHTO- Homexdmn 2 ;3
«Ba- BhIii B cpex- [ B cpen-
3aJbTO- Hem Hem
Bty . .| oroxo OROJIO
I'pany- | Kucasie  mopojisl T pamy;uTOBOI 3,0 6.9
JHT- Qammm m mupoKceHonke rpamy-
IRJIOTH- JUTHE (OUHOC DKJIOTUTH) B COOTHO-
TOBELT mennn 1: 3
35
Bepxnas mantus | [lepugorur 3.3 78—-8.5

* Mofenn COCTABJICHA HA OCHOBC cXeMbl B. B, Leaoycosa [12], B KOTOPY10 BHECCHB n3-
MCHCHHA, COOTBETCTHYIONINe HOBBIM JAHHBIM (B YACTHOCTH, YMEHLIICHA MOIITHOCTE «TDAHUTHOTON
CJ104).

OpoBepPKe reoorunueckyio ocuosy. Uro Kacaercs HammX IpejicTaBIeHuil
0 TAyOMHHKIX 30HAX 3eMHOHl KOpH, TO BCe OHM, Kak yike 0TMeYaIoCh,
UMEIOT TI'MIOOTEeTHYECKUI XapaKTep W NPAKTHYECKH OCHOBHIBAIOTCH Ha
KOCBEHHBIX Te0)H3NIECKUX KPUTEPHAX M BechbMa O PANHICHHBIX JIAHIBIX
IKCIEPUMEHTANBHEIX PAGOT B 001aCTH BHICOKHX TeMmepaTyp M JaBACHI,
I10 ompejenser NpHOIAIKEH BT Xapakrep BCeX COBPEMEHHHIX Te0XHMM-
YeCKUX Mojieliell 3eMHOH KOpPBI, B TOM 4ucJe u npegiiaraeMoil B Januoit
pabore.

2. OTBOP AHAJIMTHYECKON HHOOPMAIINN

I EE CTATHCTHYECKAA OBPABOTKA

IIpn orope anaamrmyeckoii ungopmanuu no reppuropun CCCP npe-
MMYUIECTBEHHO MCIOJIb30BAJINCh JIaHHBE anpoOMpoBaHHLIX AHAIHTHYE-
cknx aaboparopuii (MTEM u TEOXHM AH CCCP, UMI'PD, 6. Ieoxmmu-
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‘yeckoro Tpecta 1 BCEI'EH), umeiomue npuBfsry M nerporpaduueckoe
omucanne. Hpome marepmajiioB aBTOpa W OTPAHMYEHHOrO KOJIMYECTBA

| laHHBIX, J100e3HO NPEJOCTABIEHHKIX €My COTPY/HMKAaMH, B pabore

HCHOJIbB30BAHBL OIIY6.TI]EIKOBHHIII>16 aHaJHU3bl, MCTOYHHKH KOTOPHIX Iepe-

| guCcleHH B CIUCKe jJuTeparypsl. Ofmme cHAMKATHLE AHAIHIEL C CYMMOIR
~ menee 99,0 u Gonee 100,0 m3 mojcueTOB MCKIIOYATHCD.

IIpu orGope amammrudeckoit mudopMaun 10 sapy0e;KHBIM TeppHTO-

| pEAM MCIOJIB30BAIUCH BCe TOCTYIIbE ONyOAMKOBAHHEBE ANAJII3H , COMPO-
| BosK/aBIIMECA XOTA Obl KPATKUM ONHCAHNEM AHAJM3WPOBABIIEHCA T10-
| PO, MO3BOJAIOMAM OHITh YBEDEHHBIM B NPABHIBHOCTH OMPEIOICHML.

HecMoTps Ha BHAMATeIbHEI 0T00p aHANNTHIECKUX JAHHBIX, B BEIOO PRI
Mapenka TONAJAIH OT/]ejbHbie caydaiinbie 3HATCHUA cOmepsRaHN, He
NPHHAJJIC/KALLIe K HCC/e/lyeMoil COBOKYIHOCTIL. IMonoOHEIe Pe3ko BhITe-
JAIOMACCH BHAYCHTA MCKIIOUATNCH NPH IOMONIM OOBITHEIX CTATHCTHIE-
CKHX KpuTepHues.

Ilpu cocrapienun raoGanpupiX BelOOPOK MCHOJNL30BAMICE OTEHKH
cpeHux apudMeTHYECKHX [0 PerHoHaM, BHIYMCIEHHbLE HA OCHOBaHMM

- PA3JIMTHOTO KOJMYECTBA TaCTHRIX 0pol. TIaBHEIM KPUTEPHEM IPH HTOM

CUUTANOCHh OTCYTCTBHe ONMOKM, IIPEBLINAINLE +20% pgas RamRmoro
YACTHOTO PErHOHATBHOTO CPE/IHEro, BRINYAEMOro B ra106aIbHyio BHIOOPRY.
Uermouenus, o0YCIOBICHHEbE HeIOCTATKOM JOCTYIHOM nrdopManun,
oroBopens B Tercre. OcofeHHo HepocrarouHa undopMamus 1o y.IbTpa-
OCHOBHBIM HOPOJIaM, KOTOPBIe ¢ TOUKM 3peHusi XHMHYECKOro COcTaBa
ABISIOTCA HaWMeHee M3YIeHHLIMU HOPOJAMHM 3eMHOH KOPHI.

OueHKHN pPerMoHaIbHBIX NAPAMETPOB PACLpPEIeTeHNs BIEMEHTOB 0Xa-
pakrepmaoBaun AByMs tunamu Bubopox. Tepmun «obmas BuOopKay
HCIONb3yercd IIA XapakTepHCTHKH BHOOPOK, COCTABIAIONMXCH A
KDYTHBIX CJOKHEIX PErHOHOB, BKJIOYAOMUX PAJL fojlee MeJKHX COCTa-
pagionux (mampumep, «CCCP, reocwHKIHHANBILIE PETHOHbI a3uaTcKOu
gactuy, «Baxtmiickuit muty, «Adpurar u 1. 1.). Ilpu cocrasiennn ofmmux
BEOOPOK coOMIOjalcsA HOPUHIMI BKBUBAJEHTHOH IPE/ICTABATENBIOCTH
Kas/I0TO YVIACTBYIONIET0 Peruona B 3aBHCUMOCTH OT 3aNUMAEMON MM TLI0-
manu. Or6op anaamaos JyuiA 0OMEX BHOOPOK MPOM3BOJINICA IPU MOMOIIK
rabaumel cayvyaiiHEX uwnceda. Bropoit Tui BEIOOPOK, HCIOJb30BAHHBIX
IS XapAKTePHCTHKH PerdoHAJIBHBIX TapaMerpoB, BK/I0Tal Bee focTym-
“HEIe AHAJATHYECKHE OIpeeIeHus dlIeMeHTa 10 JIAHHOMY Peruony. Bui -
Gopkn No0GHOTO POJA SABUINCH HCTOYHAKOM OCHOBHOM JacTH reoXHMude-
cKoit MHQOPMATNY MO OTAEILHBIM PerHoHaM.

Cratmerndeckas o0pafoTka aHAJIHNTHYCCKUX MAHHLIX IPOM3BOJM/IACH
Ha aBToMatwdeckux cuernnix mamumpax Ouusertm m Mepcenec mo cras-
japrEEM dopmyaam (cm. raasy I). BuiGopka ¢ wucaoM 1Ienos Gonee 20
nepex 06paborkoil pasdusaliich Ha WHTEPBAIE N3 pacIera 10—12 unTep-
BaJIoB B Kaskloil Beibopke. [lna Brbopok, npejcTaBiaoInxX raoGaabHEe
COBORYNHOCTH, a Tak:ke 06mMuX BHOOPOK IOMAMO 0OBIUHBIX CTATHCTHYE-
CKUX OUEHOK BEITUCIAINCH OTIeHKN acHMMeTPHN | BKelecca, HeoOX0oIAMEIe
juis onpeedenus 3akoHa pacupenexenns. Jlas mpoumx BLIOOPOR BO3-
MOJKHOCTH aTPOKCHMAIAN HOPMAJILHBIM WK JIOTHOPMAJIBHBIM 3aKONOM
pacipeenenys npoBepanach I paguieckum MeTo oM. Jls1s1 TOTHOPMAJIBHBIX
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pacupejejennii, OTINYAIMUXCA BHCOKEM Koapduimentom Bapua-
WHH,  JOUOJHUTENLHO BRIYHCIAANACH MAKCHMAJBHO NPaBRONOX0OHASN
onenka cpeauero apudpmeruueckoro [17]. Ecaum ara omenka oramuamach
oT cpesero apugmernyeckoro Gosee wem ma 10%, To oma mpHBOJMAACK
B rabumne B cKoGKax psjioM co cpeinnm apudmernueckum. Hoapdumuenr

BADHALMM CONeP/RaBM Jlan B Tabaunax B goasx S/z pas HOPMaJBHOIO

pacmpefelienusi M Kak BeIpayKeHHe (1OS?g — 1)"/: naa pacnpemexenmii,
HO/IHHANIMUXCA TOTHOpMaabHoMy 3akony [17]. Onenka rounocrn cpej-
Hero apu@MeTHIecKoro Bo m30e;RAHHe NepPerpysKu Tadami NPHBOIATCH
TOABKO JIs riaobanbHEX onenok. MeXons m3 mMeomuxcs B Tadanmax
CTAH/APTHEIX OTKJIOHEHHH cojiep/Ranmii 1 00beMoB BLOOPOK, oHa Jerko
MOKeT OHTH BEMHCIeHA W JIA APYTHX ONEHOK CPeHero.

Caejpyer moguepknyTh, 4To aBTOp He paccMaTpuBaer TIPUBEJeHHLIe
B paoTe ONEHKA PernoHAIBHAIX HAPAMETPOB PACIPeeT st XIMUYeCK X
971eMEHTOB B KavecTBe 3aKOHYEHHHIX Fe0XHMUYECKHX XapaKTepPHCTHR Tex
Wi WHKX permoHoB. Hamtasa BuGopka sBasercs aums npubamseRAmy
OTpa;KeHHeM (MOJIeNbI0) NPHPOAHOrO PACIPEJedCHNSA U B TOH WIH HHOI
CTENEeNnn 0OTJANYACTCA OT HOCJAEIHer0 B PeayabTaTe BIMAHMA psjga caydaii-
HHX (aKTOPOB, IIaBHEM 00pa3oM CBA3ANHHX ¢ orfopom undo pmamm.

llosrimennme pasmomeprocTn pacupejenenus upol, BRIHYaEMBIX
B BeIGOPKY, B Ipe/iesiax ONNCKHIBAEMOTO Pernona HAPSAY ¢ PAIHOHAILHBIM
yBenmienueMm ee 00beMa — eUHCTBEHHBIH TyTh MPHOIMIEHHS AMIMpPH-
HECKUX 3aKOHOMEPHOCTEll pacupe/leleHHA KOHIEHTPAILMil IEMeHTOs,
BLIAIBIACMbIX CTATHCTHYECKHMM AHAJNM30M, K WX IPHDPOAHOMY mIpexey.

3. IPUHIUIBI PAVIOHNPOBAHUSA

JaManuymBag BO3MOKHOCTB BBIICJEHHS TeoXMMIIeCKHX TIPOBHHIIIT
Wa OCHOBE CTPYKTYPHO-TEOJOTHYECKOTO AHAJIM3a 3eMHOM™“KOPH M MX
HOCACAYIOMEro TreoXHMHYECKOTO ONMCAHHA HA NpPakTHKe 0Kasalack
HEOCYIECTBUMOM W3-3a HEONPENeNeHHOCTH MHOIUX TeoJOTHYeCKHX Tpa-
HHIL ¥ 9UCTO TePPUTOPHAJIBHONH DPHBA3KM GOJBIMIAHCTBA AHAIHTHYCCKHX
navesx. [lanamuarusoM, npuaaTHM B HacTosmeil pabore, ABUIOCH BRHIJIETe-
HHE PernonoB IO TePPATOPHAJILHOMY HPUBHAKY NPH MAKCHMATBHOM MX
HPUOIHKENNHE K ONPE/IeeHHBIM CTPYKTYPHO-Te0I0TIIeCK M eHHUIAM.
Hocnexnee, ecrectsenno, me Bcerza BosMowHoO, NOITOMY HEKOTOPHE pe-
THOHBI, BRIOYeHHLBIe B Tabauner, B Ooabmeil cremeny SBIAIOTCS Teppu-
TOPUAJMLHEIMH, 4YeM CTPYKTYPHO-T@OJOrHYeCKHMH XapaKTepHCTHKAMH.

Han cesepuoit wactm Esponsr o6mue BRIGODKM COCTABIAINCH T0
Baarmiickomy mury. B mux sraogammcs JIAHHBIe IO J0OKeMOPHiicKmM
nopogam IlIsemwu, Hoprernu, ®unasumum, Honberomy moayoerpory
u Hapemun. Vrpaunckuit Kpmerasiugeckmii macens VUHTLIBATICA Kak
OTAeNbNEINl permoH. Permom Kaskasa oxsaTtmBai METaHTUKINHO Puil
Boapmoro Kaekasza, coorsercrsenmo MerantukIuHOpHiE Manoro Has-
Kasa onmcelBajcs, Kak JSakaskaspe. Permon VYpana coorsercTBoBa
YpaabcKoill CKIajuaToil CHCTEMe BMecTe ¢ Tuamanom, B pernon Hazax-
crana BRI0Yaanch Cesepo-Tanemanscro-Hasaxcranckas, Ixynrapo-
Banxamckan u Baiicanckas cKIajuaThie CHCTeMSI. Jamgusie no Tane
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Iaubexkoit m IlaMupCKoil CKIAIATHIM CHCTEMAM ONUCKHBATNCH B PaMKax
permona Cpenmeit Asmm. B npesemax Anrae-Casnckoit cxaamuatoii 06-
JACTH BLI/IeTATHCh CRIamuathie cucteMsl Popuoro Aaras, Kysmenkoro
Auxaray u Topnoit Ilopum (Anrait) u ckaagaarse cuctemtr Tyssr u Casin
(Tysa u Casnm). Baiikaanckas ropnas obnacrs u Enmceiickas crmagua-
Tajd cucteMa jawbi orjenasno (llpubaiikaave m Bocrounas Cubups). Pe-
ruon Jabafikaape Braodan 3abaiikaabcryo CRIAJMATYI0 CHCTeMY,
peruon Jlaaprmit Bocrok — Monromo-Oxorekyio ckaaggaryio cUCTeMY
u peruon [Ipmmopre — Cuxors-AIHHBCKYIO cKIaguaTyio cmeTeMy.

Nrgopmarma mo reocunkiunanpHeM peruonaM 3apyGesrmoit Esponm
pasjenanach 1o TeppETOPHAAbHON mpuBamieskuoctu. llo Ilentpaabnoii
n 3anagsoit Espone (srawouan T'I[P, YCCP, OPT, Apcrpuio, I'penumn,
llseiinapuip, Wraamo, ®pannuo, Nenanmo, Mopryramuio un Anranio) -
cocTaBasAnace, kpome Toro, obmasn srbopka. Beibopkm mo sapyGemusim
cTpanaM ASHH COCTABJSINCEH IO TePPUTOpuadbHOMY npuEmuny (Wmmms,
Anonus, Manaiisus u r. 1.). Kpome Toro, gas HEKOTOPEIX THIOB TOPOJ
cocTaBiasaach # obcumreBagach ofmas BHOOpKa mo Tuxookeancromy
BYJIKAaHHYECKOMY TOACY.

B mpepenax Adpumkm Brjeasamcs permonm Cepepmoit, Sanannoii,
10ro-3amagnoit, [entpaasroii, Bocrounoit n 10:kuoit Adpurn. Orgennuo
omuckBajcs o-8 Majarackap. Ha reppurtopmu CIINA sumensancs Hosasn
AHrIms, BRINYAKOMIAA JipeBHHe Annanaum, nIaTHOPMEHHKIT permon
ceBepa UEeHTPAIBHOU 4acTH CTPaHBl, npuieramomuii k Kamage, ckiagsa-
Tas cucrema CRaIHCTHIX TOP M cKIamIaTasg cucreMa THX00KeAHCKHX Hop-
mnabep (mrartsr Haangopuus u Operon). o J0xmoit Amepuxe u Agerpa-
JUH B CBASH ¢ OTPaHHYEHHHM 00BEeMOM WHPOPMALHH MO OTHEIBHEIM
pernoHaM 00bYHO COCTAaBAAMNCH o0mme BriGopKM.



I'TABA 111

PACNPELENEHHE NOPOZI00BPA3YHOLLHX 3NEMEHTOB
B TOPHbIX NOPOJAX NHTOCGHEPHI

Cratmgeckas reoXmmms, paceMaTpHBAaOIaf pacopejiesienne XuMH-
YECKAX 3JIEMEATOB B Te0JOTHYeCKNX 00BEKTAX PA3IMIHOLO Xapakrepa
u macmraba, asagerca HeoGXoAuMOll ocHOBOIL s Pa3BHTHA JMHAMHUE-
CKOM MeOXNMHH, H3Y9YAIOmel 3aK0HE MUTPAIUN, KOHIEHTPATUN U pacce-
AHIA 3IEMEHTOB B Ie0J0THYecKUX mponeccax. Coenudnka reoXxnMuIecKkux
HCC/IelOBANMIL 3AKII09AETCA B TOM, YTO TEOXUMUK B HOJABIAIONIEM 0015
IIMHCTBE CIY9aeB JHIIEH BO3MO/KHOCTH HemOCPeJACTBEHHOTO0 W3YYeHUsA
ABJIEHUH MUTDAIMH XUMHYECKHX O1eMeHTOB (0CODEHHO 3TO OTHOCHTCS
K MHTPanii B 06acTi BHCOKHX TeMuepatyp u nasaenuii). O6sryno0 Teo-
XUMHUYECKHE BBHIBOJBI, PACCMATPUBAIONIME JHHAMUKY TeX WM HHHX Teo-
XHMHYECKHUX IIPOIECCOB, JeJA0TCA HA OCHOBE CPABHEHWA JAHHKIX O CTa-
THIECKOM DACHpPe/Ie]IeHNH XHMIYeCKHX 3JEeMeHTOB B M3yuaeMbIX 00BeK-
Tax. B jpaabmeiimem 9TH BHBOIN TeOpeTHUECKM OCMBICAMBAOTCH HA
pusnKo-XUMIIECKOH OCHOBe W mpoBepPSIOTCA IyTéM IOCTAHOBKH COOT-
BeTCTBYIOMINX HKCIEPHMEHTOB,

Taxmm oGpasom, undopmanns o pacupefeednn XHMAYECKNX DIIeMeH-
TOB B IPHPOJAHKIX 00BeKTaX, KaK MPABUIIO, ABIACTCH MCXOHEIM OYHKTOM
IHKJIA UCCae[oBaHMil, HAyIero ot 06obmenns Ppaxruueckoro matepnana,
epes ero TeopeTHyecKkoe OCMBICAMBAHIE K NMPOBEPKE BBHIABICHHBIX 3aK0-
HOMepHOCTell onmTHEM myTeM. Bee ato mojguepkuBaer Goapimoe 3mavenme
uccaeoBaHuii B ob6macTim Begymmx mpoGieM cTaTHuecKoii TeOXHMU,
IPH3BAHHOM PaspaboraTh reoOXHMUYECKHE MO/ PACHPEICTCHNS XUMIi-
YECRHUX 3IEMEHTOB B PA3JAMIHHIX CTPYKTYPHHIX eJHHHIAX 3eMHON KOpPH
I CBASAHHBIX ¢ HAMH MUHEDATBHEIX MECTOPOMACHUAX.

B nammom pasgene, mocesmemmrom pacmpeeneHnio mopojoolpasy-
IOMAX DIEMEHTOB B Pa3NMIHKIX THIAX FOPHHEIX IOPOJ JHTOCHEps, aBTOpP
CTapajcsA He BEIXOJMTH 32 PAMKI CTATHYECKOI TeOXHMHH, TIOCKOJIBRY aHa-
M3 MHAMHYECKUX 3AKOHOMEPHOCTENl, yHOpaBJAAMIAX MHTpaumei ae-
MEHTOB B mpollecce dBOJIONUH 3eMHOIl KOPHI, A KajI0ro XHMHIECKOTO
9JIeMEHTa IpejicTaBIALT CO00M caMoCTOATeIbHOE 0B PHOE HeCe0BaNe.
C arnx mosmmmii B paGore paccMaTpuBaorcs numb HanGoIeE ofine Bo-
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Q@pOCH  MHUTpanuy  1mopojoo0pasyiomux JeMeHToB, HeImoCpeIcTBeHHo
. BHITERAIONHe U3 0cOOPHHOCTEH WX pacmpefleleHus B obosouKax 1 Kpyn-
. HBIX CTPYKTYpPHHIX exuumnax autocdepsi. B 3apgauy macrosmeii paboTsi
. TAKIKe He BXOJUT PacCMOTPeHHe TeoXMMHUUeCKUX ocobeHHoCTel OTHesnh-
| HEIX PA3HOBH/IHOCTEM II0POJL, MOCKOJBKY IS CYHICHUA 0 FeOXUMHUIeCKUX
HpU3HAKAX OOMHOCTH MM PABJINYMA KPYUHBIX CTPYKTYDPHBIX eIHHIIL
- geMHOI Kopel HauboJIbINee BHAYEHNE MMEIOT JaHHBIE, XapaKTepu3yoine
. Bech KOMILIEKC PasHOBHAHOCTEH, NpeICTABIAIMINX OIpe/leJeHubiii Tui
. IOPOJ B Tpefieax paccMaTpuBaeMoil CTPYKTYPHOH eJMHHIH.

Onmcanme dIeMEHTOB BeJleTcA B IOPAJAKe HX PacnpocTPaHeHHOCTH
B Jurocdepe.

1. KNCJIOPOJL

Kucnopopg — raapubiil aieMent auToc@epsl 1 MAHTHHE 3eMIH — MOJKeT
PACCMATPHEBATHCA W KAk Hamboiaee XapakTepHBIT XUMUYIECKMIl DIeMeHT
Hallel IIaHeTh B IEJIOM.

B macmrabax KocMoca MCKIIOYATENLHO TPOYHBIE aTOM KHUCIOPO/aA
IO PACHPOCTPAHEHHOCTH BAHMMAET TPETHE MECTo (mocie Bo#OpoORa M Te-
aust). C 9TOM TOUKH BPeHus miIanera JeMIsa 0THOCUTCH K THIY OKCH-TLIa-
HeT, B KOTOPHIX KHCIOPOJ NTPAET BeAYILYI0 POJib B CTPOGHUN BemiecTsa,
caaraionero mianery u ocobenno ee saemnne obonouru. Ecian rumoresa
0 HAJNYNY CYNIECTBEHHO JKEJIEe3HOTO ANPA 3eMIH CIpaBeijnBa, To 10
PACTIPOCTPAHEHHOCTH W B IIPefiesiaX 3eMHOTO IMapa KHUCJOPOJ| CTOMT HA
BTOPOM MecTe mocje skenesa. OHAKO THIOTE3a 0 jKEJIE30-HUKEIeBOM
cocTaBe Spa BIocje/Hee BpeMs mojsepraercs pesroit kpuruke. P. M. [le-
smunnnkas [49, crp. 20] ormeuaer: «B HacTosuiee BPeMA JKCIePHMeH-
TAJILHO MOJYYeHA 3ABUCUMOCTH IIOTHOCTH KeJIe3a 0T AABICHNA, HAIENO
OTBEPraiomas TUI0Te3y O YUCTO KeJe3HOM sAjape, — JJIA jKenesa IIPH
AABIGHNAX B MHUTHOHBL aTMocdep MoJyueHa Takafg MI0THOCTL, KOTOpPasd
HEcOBMeCTHMA ¢ reousmuecKuME JaHHpiMmy. B pesyaprare, ecam pac-
cMaTpuBarh o0GpasoBaHue sAApa JeMiu Kak pesyiabrart asoBoro mepexoja
CHJIMKATHOTO BEIECTBA B METa/JIMYECKOe COCTOSHHEe B 00JaCcTH CBEPXBHI-
COKHX JIaBJeHMIT, TO COCTAB Ajpa Jo/uKeH OpTh Gojlee CIOKHBIM 1 KUCIO0-
POJL B 9TOM CJydae IO PacIpOCTPAHEHHOCTH, BO3MOKHO, Oy/eT sanuMarhb
Be/[yllee NOJIOGKeHNe B COCTABE BEMHOTO Imapa.

T. Bapr [144], neraabHo paccMOTpeBHIMIT TEOXUMUI0O KHCJI0POJA,
HOJCTIUTAN, YTO B 00BeMHBIX NMpoleHTax Kucaopon ciaaraer 92% cObema
autocdepn. Cornacno T. Bapry, Bce mpoume aTomer, Ha J0JK0 KOTOPHIX
npuxoautcs Beero 8% obGbema, sanmMaioT cBoboJHEIE MecTa, IpefocTa-
BJEHHBIC UM B KMCIOPOAHOM Kaprace, ciaramomem amatocdepy, a Takmxe
u mMantuio 3eman. OpHako B AeHcTBUTENBHOCTH npobieMa 3HAYHTEIBHO
caosknee. T. Bapr mpu pacuere mcroap3oBal HOHHLIH pajmyc KECI0POIA
(1,40 A). B 1o ke BpemMa Xopollo M3BECTHO, YTO IOJABJIAIONIAA Macca
ATOMOB KHCJIOPO/JA B 36MHON KOPe IPOYHO CBABAHA KOBAJTEHTHOI CBA3LIO
¢ KpeMHUEM B KpeMHe-KHCIopoaunx Kommiercax (Si— O oxoxao 60%
KOBaJIGHTHOCTH CBfA3W), a Takske ¢ Bogopojom B rpynmax OH. Taxmm
ofpaszoM, HCTIOAB30BATH HOHHLI PAJIAHYC KHCI0PO/a Hpu nojcuere oobema,
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3aHMMAEMOTO ero aToMaMi B 3eMHOIl Kope, ciejyer ¢ Golxbmoil ocTopoik-
HOCTBIO, HOCKOJBKY KOBaJeHTHWH pajmyc Kmciaopoga pasen 0,66 A,
T. e. Gosee yeM B JiBa pasa MeHbIIe €r0 MOHHOTO pajanyca. KoMmmnexcune
MOHBI, MPOYHO CBA3AHHBIE npeobaajanmeii KOBaJIGHTHON CBABBIO, Cyue-
CTBYIOT M MUTPHPYIOT B HNPHPOJHEX HPOIEccaX KaK CaMOCTOATENbHBIe
YACTUIBl, YTO HENOCPEJCTBEHHO BHITEKACT M3 NPHPOJABL KOBAJGHTHOI
csasn. B janHOM cayyae npaBuibHee roBopuTh He 00 aTOMAaX WM MOHAX
KHCJAOPOJA B OTAEABHOCTH, & 0 KOHKPETHHX KOMIVIEKCHEIX KHCJIODOJi-
HBIX HOHAX, KOTOphIe JeifcTButenbHo caarawT 6omxee 90% oGmema semuoil
KOpPLl W MaHTHH,

Ilpunuman Bo BHUManMe NOMHHEPYIOIYIO POJb KHCIOPOJA 1O Kpai-
Heil Mepe B CTPOCHUH 3eMHOI KOPH U MAHTHH, a TaKikKe TeCHYI0 CBA3b
¢ KHCJOPOJIOM B COCTaBe KHCJIOPO/IHBIX COIWHEHUIl Mo/aBIAIONeH JacTh
OCTAJBHbIX DIAEMEATOB, YHEPTHUIO CBAZN DIEMEHTOB ¢ KHCIOPOJIOM CIAEAYeT
paccMaTpUBaTh Kak OJMH M3 IJaBHBIX (AKTOPOB, Peryampymomux pac-
npejieleHne XUMHYECKHX HIEMEHTOB B IuanerapHoM macmrade. C aToit
TOYRY 3PEHHA BPAJ| JIH MOKHO PaccMaTpHBATh TeOXUMHIO TIOPO/I000pasy-
JOmMAX 3eMEHTOB 3eMHOI0 IIapa B OTPHBE OT TEOXHMHN KHCJIOPOJA.

Ha ocuose anamusa ocoGennocreii cofepxanns kucaopoga B pasany-
HBEIX THHIAX TOPHBIX mOPoj| 3eMuoi kKopul T. Bapr npuwen k saxaiovenuio,
uTO pacnpejiesienne KHCI0Poja B 3eMHHX 000J0YKaX MOIepP/KABAET
TePMOJIMHAMUYECKOe PaBHOBECHE H €ro COJlep/RaHHe 3aKOHOMEPHO YBe-
JIHYHBACTCA B HANPABJEHHM IOBEPXHOCTHHIX 000J0Y€K IJIAHETH SeMJs.

Paccmarpusas.poas faBienns B $opPMHPOBAHNN 3eMHEIX 000J0UeK,
X. Pambepr [284] mhickasan npepmonoskenme, 9T0 B rpPaBHTAIMOHHOM
none 3eMau MArPaIia KUCAOPOAA B OCHOBHOM OIIPE/eJISeTCH JaBIeHeM.
Om yrasan Ha BOSMOKHOCTB (BEKUMAHHSAY KPYIHHX ATOMOB KHCIOPOJA
13 TAYOHHHBIX 30H BEMHOTO mapa B ero Bepxnme oGorouxn. Ecan monob-
HBI TIpoTiece JIeCTBUTENBHO MMeeT MecTo, To mpolieMa MeTa TH3Hpo-
BAHHOTO AApa 3eMau Mo;keT GHTH TeOPEeTHUeCKH peliena IMyTeM pacuera
AaBJIennil, HeoOXOAMMEIX /UIA paspLiBa cBAseil Mesay mopogooGpasy-
IOMUMI 3JIeMeHTaMI 1 KUCJIOPOJOM B CHIMKATax U okucaax. C atoii Toukn
3PeHHA 3aCHYKUBACT BHUMAHHA PaKT YeTKOM oTpHuATeNbHON KOppems-
IHA MejkJly KOJUYeCTBOM ATOMOB KHCJAOPOJA M KOJMHYECTBOM CBOOOIHEIX
aTOMOB jiieJie3a, HUKeNSA U KODAJbTa B jKeIe30-KAMEHHBIX MeTeopHTaxX
[256, 257, 328]. Veenmuenme copep:xanus Meramnmueckoi Gass B HTHX
CaydagxX KOMIOCHCHPYETCs TOABKO COOTBETCTBEHHBIM YMEHBIICHHEM KO-
gecTBa aTOMOB KHCJIOPOJA.

Mexona ua obeymmaemuix ocobennocteil mosejenus KHCJIOPOJia B 3eM-
mbX oGonoukax, ero obumiee cojep;kanme B MOPOAAX, a TAK/Ae OTHOUIEHIE
ZHT
006]]1
B ofmem cnydae Moer GHTH MCIHONB3OBAHO AAA cysaenus o rayomue
$opmmposarus mopon. B taba. 14 ropune moposn auroceps pacmoio-
JKeHEL B NOPsAJKe YOBBAHHA CYMMapHOTO COjep:KaHuf KHCJIOPOJa 1.

CYMMapHOT0o COIep:KaHnAd KaTHOHOB K KHCIopoay y IIO-BHJIUMOMY,

1 Omu dannve noayvenn ua pesyavmamos nodcuema cpedneeo cocmasa 2AasHBLT
munoé 2opunx nopod aumocgiepw (cm. ea. IT).
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Tabauya 14

Pacnpejieiene KNCAOPOJA B MATMATHUCCKHX W MeTaMopduueckux
TOpHBIX Mopofax anTocheps

0.0 PN HT | 9 OF
TTopojiht e il
: % | Oogm | Yo6m | Qosm
. MarmaTnueckune

. Huciee ahyamBEL .« & . o o o s how L 494 | 1,02 ] 0,79 10,022
2. Tpagmre . . . . . e A SRR Bl TG e D 487 | 1,05 [ 0,79 {0,025
S, Maourer . . . . . Ve Sl A SRy R B 482 | 1,07 | 0,72 | 0,061
I TIDAROMOPHTERL o e e 4791 1,08 | 0,74 | 0,059
B 5. HpapueBsie MUOPHTEL . . . + + + o v o o & o o 4731 111 ] 069 | 0,089
AT T SR e R SR 46,7 | 1,44 | 0,67 | 0,098
T e iU R S R s e el 46,0 | 147 | 0,64 | 0,129
8. BasajibTh IeOCHHKIAMHAABHBIC . . « « o« + o o + 448 | 1,23 | 059 (0,182
0. BasalpThl MAATHOPMEHHBIE . .« . « « « « « « & -« 448 | 123 | 0,59 (0,199
10. BasaNpTH OKEAHHMYECKOTO AHA . « . . + « . . . 44,7 | 1,24 | 0,59 | 0194
© R e e (R R D Jal 4460 1,247 1 068 0488
12. BasaanTte Tomenrosbe Taaiickux ocrposos . . | 446 | 124 | 0,59 | 0,205
13. J[yHHTH TEOCHMHKAMHANABHBIC . . . . . . . . . . 443 | 1,25 | 0,51 |0,462
14. ITepuaoTUTHL TEOCHHKIMHALBHBE . . . . . . . . 440 | 1,26 | 052 0,420
15. BasalLTH IeJ0UHbBEe OKeaHUUeCcKuX OcTpoBoB . . | 43,8 | 1,28 | 0,57 0,202
16, TTepEmoTAT (CPOmHEA) . v s, vu & v we e 4837 | 428 | 10527 0410
B2 W DORBBHYITEL -, o7 s e e el 4371 1,28 0,59 | 0,333
A8 TyEper (epemEmi) - bt Sl o L 43,5 | 1,29 | 0,50 | 0,473
19. [MepupoTHTH MAATHOPMEHHBIE . . . . . . . . . . 4331 1,30 | 0,52 | 0,391
20. JlyHATHL OATHOPMEHHEIC . . . . . &« « &« & + .« . 429 | 1,32 | 0,50 | 0.476
S BRI L e 422 | 138 | 050 |0.570
22. JIYHHTHL TOPTOHONMTOBHIE . . . . . . . . « . . 377 | 165 ] 049 [0 480
RN R e S SR 47,1 | 1,42 1 0,70 [ 0,049
R e e N e A G R S 466 | 1,14 | 065 | 0,039
25. HeenmHOBBIE CHEHHMTHL . . « « o « « « + « - = 46,3 | 1,45 | 0,63 | 0,048
26 CHERATR b o o G U st LR AL 465 | 1,45 | 0,69 | 0,059

MeTamopduueckne
27. KpuCTANIMYeCKUE CHAHIBL . . o « + + « « o « - 484 | 106 | 0,69 |0,074
T R T e e R T S e A 4791 1,08 | 0,73 | 0,066
29. AMPROOINTH . . . . . . .o T R e T 448 | 1,23 | 0.58 | 0,192
T e G e RS S e o AdAT 1,26 0,57 110,220

B rabanne Takse TPUBEJEHE OTHOMEHMA KOJAMYECTBA KUCJA0PO/A, CBS-
sagnoro B nmopojiax ¢ KpemumeM (Ogi), a Takme ¢ /eae3oM, MariueMm
u waxbnmeM (Og), K 00meMy (CyMMapHOMY) COJeP/RAHHI0 KHCIOPOJA.
Kax suamo ma jgapnwix taba. 14 u puc. 3, MaKCHMAJBHEM COepika-
!é HEeM KHcJopoja B antocdepe W cOOTBETCTBEHHO MUHHMAJIBLHLIM OTHOLIE-
¥ nneMm ZH1/0yqy oTmugaiores kucanie dhhysuBmHbe MOPOLI (Mmmapure,
& puosaTH, o0cujinanb, KBapressie nopyupsl) u rpaHATH . Munumanbnoe
cofiepikanue KHCJI0POAA M COOTBETCTBEHHO MAKCHMAIbLHOe OTHONICHHE
H YKt

006"1
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riay0uHHOE (HOZKOPOBOE) IPOMCXOIEHHE KOTOpuIX y GoabmmHcTBa
HCcae/l0BaTeseil He BuaniBaer comuennsa. Wurepecna anamorus s pacmpe-
Redenun KHCAoposia B rab0po u Gasaabrax (BRIOYAA IPEATON0/KHTEIBHO
raybunneie TojgentoBrie GazanbTei [anaiickux ocTposoB). Wekaouenne
COCTABJIAIOT IMeI0YHbe §a3a/IbThl OKEAHMIECKUX OCTPOBOB, KOTOPHE O
COAEPIRANNIO KucAopoaa u otHomeHni0 X Kr/0yq, mpuMukanT k rpynme
YABTPA0CHOBHKEX nopox. llocaexmme mo xapaxrepy pacupejesnennsa Kuc-
A0pojia MeTKO AeAATCH Ha IeOCHHKIMHAILHYI (OpPMAINI0 M, mo-BHIH-
Momy, Goxee raybunnyio maaropmernyio popmanmio, koropas oram-
T4€TCil CYMECTBeHHO NOMIDKeHHLM COMep/KaHueM KHuCI0poda, o0ycao-
BIEHHLM 0GOTauleHNeM NOPOI BTOM IPYNIbI 7ke1e30M, H COOTBETCTBENHO
yMeHblIenneM ornomenuss Mg/Fe. Xapakrepno, uto Meramopguueckme
HOPOJBL 1O COAEP;RANNI0 KHCIOPOJA YeTKO PACIPEeTAITCH B COOTBET-
CTBUM ¢ TIyOMHHOCTBIO MX (popMupoBanns (cM. Tabr. 14). Ipu atom Boja
B MeraMopguuecknx anmsx pasmoll rayGumHOCTH HIDaeT peryiaupy-
I0IYI0 POJIb. JT0, B YACTHOCTH, MOJKET GHIThH WIICTPHPOBAHO AHATOTHER
B pacupejieslenin RUCA0POJa B IPAHNTAX M KPHCTALIMYECKUX CJANIAX,
BAJIOBLII XUMHYECKHIl COCTAB KOTOPHX Gojee OIM30K K CPeTHUM TI0Po-
/WM, TTEM K KHCARM. Cpejit BeXVIIMX THIOB MeTaMopuueckumx mopoj
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THEHCH M0 0COOEHHOCTAM PaCHPeIeJeHns KNCA0Poa MPUMEIKAIT K I'pa-
popmoputaM (HO He K rpaHATaM), a aMQUOOJHTH ¢ 3T TOYKHN BpeHHA
SABJIAIOTCA AHAJNOTAMHI KOHTHHEHTANBHHIX T OKEAHWIECKHX TOJIEHTOBHIX
GazamproB. B cBol0 ouepenb cpemHUII BKIOTHT, MPENCTABIAMUI HaW-
Gomee rayOmmHbe (amumm MeTamMopdusMa, MO CONEP:RAHHI) KHCJIOPOIA
6IH30K YILTPAOCHOBHEIM IIOPOJaM, CBSABAHHEIM C BeDPXHEHN MaHTHEIl.

B cBasu ¢ npobaemoil posim KHCIOPOJA KaK PETYIATOPa TEPMOAMHA-
MHYECKOTO PABHOBECHA B 3E€MHOH KoOpe cleqyeT TaKKe IOJICPKHYTh
HEeyCTOHYMBOCTE OCHEIX KHCIOPOIOM IIyOMHHBIX MAarMaTHYeCcKUX MOPOJ,
B OJIM3NOBEPXHOCTHHX yuacTRax Jaurocfepsi. Har masectHo, UiA 3THX
YY4CTKOB THOWYHBI TPOLUECCH W3MEeHeHus ToA00HBIX TMOPOH, WYILHEe
¢ IPUBHOCOM BOJGI U YIJIEKHCJIOTHI, B PE3YJbTATE Yero BaJOBOE COJep:ia-
HIe KHCIOPOJA IOBHIIIAETCH [0 TEePMOAMHAMHYECKH Heo0XO0IUMOTOo
ypoBHA. B Tabm;. 15 pacemarpumBaeMoe nouoskenne WIICTPUPYeETCS Ha
npuMepe IyHEATOB B KuMOep:mroB. Crnado cepoeHTHHH3HPOBAHHEIN TYHUT
0 cojiep:KaHmi0 KHcAopoxa Gamsor GazanpraM. JlanbHeiimee ycuiIeHme
CTeNeHH CePIeHTHHH3ANNE NPHGIMKAeT AYHUTH ¢ 3TOH TOYKH 3DeHnsA
K TO0poJaM JAHOPHTOBOTO psAAa. AHATOTUYHOE HABIEHHe HMEET MECTO
B cJaydae KHMOEDIHTOB, KOTOPbIE TAKKE TePMOIHAMIIECKH HeYCTONINBEI
B BEDXHMX 30HAX JHUTOC(EPH H, KaK MPaBHIO, TOBEPralOTCA MHTEHCHB-
HOIl rujpaTanuu M KapOOHATH3AT(HM.

T abauya 15

Hamenenne pacmpejeleHis EHCIOPOJA B AYHHTAX W KOMOepInTax
B Ipolecce cepHeHTHHH3ANNN H KaploHaTHaammn

v #

]]0!70.1151 006]]]," % ‘(h)' RT

o6

HOymnT ceexuii (¢ 0,5% Hp0%) . < 439 1,27
HOynur crabo cepueﬁ'nmnanposaammn (c 3 5% HZO*) 449 1,23
Oynur cepneu'ruﬂnanposaunmu (c 6% HgO*) : 46,1 1.16
HumGepaut csemxnit (¢ 0,59% Hz0) . Tk 422 1,38
HumbepanT usmenennwni (¢ 99 HgO H 35 COQ) 472 110

MakcuMaJIbHBIM Ccoflep:RaHmeM KHICI0Poda B JHTocepe, Kak u cieao-
BaJ0 OKHIATh, OTANYAIOTCA ocajounsie mopomn (radmx. 16). Haxmume
CpeJH OCAZOYHEIX TOPoJ o0pasoBaHmWil, He cojep;RallAX KICIOPOT
(yram, wedrh u jpyrue OUTYME), He Hapymiaer o0mero paBHOBeCHdA, TaK
KaK y/ledbHbe MOJEKYJAAPHEEe 00BeMBl YIIeBOJ0POI0B, CIaraoliux Kay-
CcTOOHOJINTE, HACTOJBKO BEJIHKH, 9T0 HCKIITAIT BO3MOKIOCTD CYIECTBO-
BaHUsA nonoﬁnux mopoJi 3a mpefielaMu ocagouHoit 060I09KH auTOCHEPHI.

Ilocae morpysaenus TIHHUCTHIX 0CaKOB B Oosee TayDoKME 30HbL 3eM-
HO# KOPB IPOMCXOANT JeTH(PATAINA 0CA{KOB, CONPOBOAIAI0MAACA YMEHb=
niennem o0Imero coiep:kannsA Kucaopoja B mopoje (em. puc. 3). [1pomece
3TOT CONPOBO/AAETCH YACTHYHBIM BOCCTAHOBICHHEM OKHCHOTO jKexesa
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Tabauya 16

Pacnpejieaenne Kncaopoaa B 0CafouHbIX u €aabo MeTamopHUIOBAHHBIX
TOPHBIX TWOPOJax

y ERT Ogj Ofem

TToposi 006111‘ %
O o6m Ooomr | Cobm
ERNERCTRIO CERBNEL . o ¢, 5 a e e ioe, s 49,0 1.02 0 64 0.070
i e R A e S = S B 495 1,00 0,59 0.076
Ploci B mecofmRRE | . L o RS, 1.0 092 0,81 0,054
WaBecTHAKN, MpaMOpHL . . . . . . . . . 492 1,03 0,08 0,286

B YCAOBUAX OTHOCHTEJIbHO HH3KOTO HAPUHATBHOTO JABJIEHUs KHCTOPOJA.
IIpn mepexose rammMCTHIX OCAJKOB B TIHeiiCH KadkIafg TOHHA 0CAAKOB
Tepser (raasuniM o6pasom B cocrase H,0) okoao 13 k2 xueaopoga. Bo-
npoc 0 POJdH OKHCHOTO 7KeJe3a B TPAHCHOPTHPOBKe KHUCJAOPOJAA B Tiy-
Oune 30HB TEOCHHKIAUHAJCIH HY/KJACTCA B CIENUATBHOM KOJIAIECTBEHHOM
HCCHeOBAHUN CTeNeHH OKMCJIeHHA jkejiesa B PasiMdYHBEIX THHAX 0CA[04-
HBIX GopManmii 1 MeTamoppuIeCKHX nopojax, HPefcTaBIAOMIY PasInd-
Heie pamun meramopdusma. OnHako jawmbie, HOJAyUYeHHbIe B PeayabTaTe
AHAJIUTIYECKOTO ONPE/e]eHHA CTeleHH OKHCJIeHHs ;kele3a B MOpPOAax,
OpeCTaBAAIMUX raybunnsie 3086 MeTaMopduama, o0puno Hy;KAAIOTCS
B IONpaBKe, YYUTHIBAWICH OKHCIEHHe 9aCTH jkejle3a B YCJAOBHAX NpH-
MOBEDXHOCTHLIX YYACTKOB 3eMHOH KOPBI.

B npenenax «GagaaproBoiiy oGosouku autocdeps B ycaoBusax gasie-
Huii 4—10 x6ap B coorsercTBum ¢ upasuiom Jle lllatease caegyer omu-
JlaTh CIBUra OTHOIIEHAA CYMMBI KATHOHOB K KHCJIOPOAY B CTOPOHY YBeJIH-
YeHHA POJM KATHOHHOI YaCTH 3a CUeT HOBHIIEeHAA COMeP/RaHuA KaTHOHOB,
He CBABAHHBIX B KOMIIEKCHLI ¢ KHCJOPOJOM M UMEIOIMX OTHOCHTEILHO
MaJibie yAeJdbHbe HOHHBIe 00BeMsl (/Kenes0, Maruuil, Kaabiuii m ap.).
Taxum obpasom, acconmanus MarMaTHYECKUX W MeTaMOPPHUECKHX TTOPOJ
¢ npeoGiajanueM IPaHUTOB, PAHOAMOPHTOB U THEHCOB T'PaHOJIMOPHTO-
BOTO COCTaBa B OTHX YCIOBHAX OKaskeTcs HeycToiamBoil m Oyjer crpe-
MHTLCA K npeoOpaszoBanmio B Goiee ycroifumBeie s rayOunnoil 30HbL
meramoppusma obpasosanus. Ilpomece 3tor ocymectsasercs myrem
BhIHOCA B BepxHue 00010uku antochepnl Hanboee oGoramenspx KHCI0-
POIOM COeIMHEeHHIT — KPEMHEKHCIOPOMHKX KOMILIEKCOB, 00Jaalomnx
OONBIIMMI YICABHLMH MOHHBIMH O0BbeMaMu.

B pesyabrare atoro mpomecca nmpoMcxoauT 3aKOHOMEPHAS JeCHINKa-
1A GOraTeX KpeMmMmHeseMoM MOPOJ, NONABIIMX B mpexens! «0azajbroBoiby
obonourn, orMedapmasnca panee B. B. Beaoycosum [12]. Jlecumnuranusa
n0700HOTO POJa JOJKHA PACCMATPHBATHCA KAk OJUH M3 BeIVIIUX I'eo-
XAMWYECKHX TporeccoB 3Toil o00odoukn autocdepsl, HampaBIeHHBIT
K BOCCTAHOBJEHHMIO TePMOJMHAMHYECKOI0 PaBHOBECHS B pacrpee]eHun
KHCJA0PO/a B TPABHTAIMOHHOM IOJie 3eMJIn.

C 5Toil ke MO3NIMN 30HATBHOE CTPOCHHE JHTOCHEPH, BHIPAKEHHOE
B ofocobxenun ocajounoil, «rpaHuTHO» u «GazaabToBOI» 000TOYEK,
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Ta6auua 17

. PacnpegexeHne Kucaopoia B ocagounoil 0foaouke anTocdeps HAa KOHTHHEHTAX

PacrnpocTpa-
Cpenaee PacipocTpa- HEHHOCTD
i conepaume | © meTHOCT: | ooy 4 or
% TeAbERX % | ogomounn
1 Oecaounbie
~ anaws ol ot Ak Lo Ll R 49.5 } 530
B PiunncTHe CAAHOEL . . . - - = + + =« © 49,0 :
Blleckn M IMECHAHHKH . . . « « « < « =« & 515 25.4
BREapOOHATEL o - o b o 0 oos s v s s ow o 492 208
BESRATODHTEL  § . o e e e 673* 0.8
B PG TRIee - . i . s el 495 100,0 80,4
- 9ddyansnnie
DasaapThl maartgopMeHHse . . . . . . - 448 56
BazanlbTel reOCHHKINHAJBHEE . . . . . 44,8 311
e R N R R R A s FE e s e 46,7 413
AL R R R L i S e T 482 0.8
Kncane s@y3uBEL . . . « « o -« - s - 494 21,0
TpaxuThl 47,1 0,1
B Y 2 2 oy o) it Eaabe et o aeh 46 6 01
TR e e e 566 1000 196
Cpemnee Aas ocaj09HOH 000TOTKIL HA
HOUTHBERTEX D o e v e mpwiiel % 489 100,0

% [lo namaem ®. Crioapra (Horn, 223).

BHICTYNIAeT KAK PeaylIbTaT HBOJIONMN CYIIECTBEHHO KHCJO0POAHOTO Kap-
Kaca BHemHHNX reocdep 3eMin B HanpaBeHnn MakcuMajibHoil TepMonu-
HAMMYECKOIH yCTOWYHBOCTH. :

B ra6a. 17 u 18 paccuuTanni cpeaue cofeprRaHuA KHCIOPOAa A
0CAJIOYHOM B «rPAHATHOID 000710YeK ANTOCHePH. XapakTepHO, 4TO Cpe/i-
Hee cojep/anue KHCJI0POfAa B MarMaTtuieckmx HOPOjax «T pAaHATHOI
060I0YKE COOTBETCTBYET TpanojnopuraM. B To jie BpeMs cpejinee CO/ep-
JRAHNE KACJ0POJA B 0CA[09HBIX HOPOJIaX oca09Hoi 000109KH AHATOTTIHO
oupenerenHoMy Ais KHCAnX a@dysusos, a B adpPysuBHHIX MOPOAAX
a0l 0B0I0UKHE 0HO Gau3Ko angesutam. B «OasambToBoin obGosouke cpen-
Hee cojlepsKaHme KUCIAOPO/a, YINTHBASA COCTAaB OPEHON0RUTEADHO pac-
IpOCTPAHEHHHIX 3/1eCh HOPOJL, AOIKHO HAXOJUTELCA B npenenax 45—46%.
B rayGokux gactax 000a04KH, BOIMBH I'paHUILL C pepxHeil MaHTHeil,
BEePOSITHO yMeHblieHHe 00mero cofepskaiuf KUCI0POaa B mopofax Jio
44% — smavyennf, CBOUCTBEHHOTO 3KJIOTHTAM.

45



Tabauya 18
Pacnpenenenne xueropoga B «rpanuTHO» 060a0uKe anTocde pul

Pacnpoerpa-
C J Pacripoerpa-
COIII:)S]}IHHB(‘:HC neul:l?ﬁ:-m nge ';;OSTZ;
Ilopoas KICJIOPOAa, | B OTHOCHTEb- 0,1? o By
% HBIX % 060109K 1

MarmaTnueckne
IERREERY R o WIS L e TR 48,7 63.7
I'panognoputsr . . Pt S L e S 479 245
HKeapneere guopursr . . . . , . . . . . 47,3 29
Jnoput s 1 O R TG i SR 46,0 16
T T SR e il R e DI 446 9,0
REREATITRIAL 0 s i el s T T 43.7} 03
LT O R R T S R R 43,5 ;
O U RS e NIRRT N 46,5 0.9
Hedeannoswe cwennthi. . . . . . . . . 46,6 0.1
S e R S R T R R e S 479 , 100.0 53.4
MeTamo puveckne
HKpucranangeckne caanmm . . . . . . . 484
ety SER LR N £ e ) 47,9} 84.0 3
Kpaponter u mecuanmkm . . . . . R o 51.5 7.0
LT e e S R S i 49,2 08
p 5 T T AN L e e B R 5L 448 82
o e R S T [ 481 | 1000 466
Cpepsee nas  «rpaHuTHONY  06OIOUKI

TR i S R AT 48,0 100,0

2. KPEMHHII

Kpemamii — Bropoit mo smaummoctn mocie KHCJI0POJa XUMHIECKUIT
aleMenT 3eMHoil Kopsl. Ocobas poap Kpemums B aurocdepe, TOMIMO
BELYIEro MecTa 10 pacupocTpaHeHHOCTH CPeJIH MPOYNX KATHOHOB, OIpe-
ACIACTCA €r0 TECHLIM CPOJICTBOM K KHCIOPOJY — TJIABHOMY AIEMEHTY
3eMHOiT Kope 1 MaHTHH 3emau. OGpasys c KHCIOPO/IOM HCRIYHUTEIBHO
TPOYHEIE M I0CTATOYHO MOOMIbHEIE TETPasAPHUCCKNe KOMILIEKCH CO BHA-
THTeJABHOM Joyefi KOBaJeHTHOH CBA3M, KpeMHMIl cBA3MBAeT BoabIIYI0
uacTh KucaAoposa autocepsl. OTHOCHTENbHO BHICOKHMIl yIeabHHIl 00beM
KPEMHE-KHUCTOPOJHEIX KOMILIEKCOB ABJIACTCS OJAHHM M3 BeAyI[X (paxrro-
POB COBMECTHOI MUTDAIMH M Iepepacipe/e eHnsa KHCJIOPOJa M KPEeMHIs
B HPEJeNax 3eMHOI KOPHl M MAHTHH 3eMIH, YTO UIPAeT Ba;KHYI POb
B YCTAHOBJICHHH TePMOJMHAMHYECKOTO DABHOBECHA B KATHOH-KHCIOPOJ-
HOM Kaprace BepXHHX 000J09eK Hamiedl IIaHeTH.

Cpemmee orHomenme Kpemuus & KHCJIOPoy B Jmrochepe paBHO
0,58 Bec. %, uro mourm Toumo COOTBETCTBYET OTHOIIEHMI0O K YACTHIE
Si0~ 4% Iapanaensno ¢ ymenbmenmem POJIM KHCJIOpO/ia B HAIPaBISHUN
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OT PHTOBEPXHOCTHEIX TacTeil «TPAanuTHOMY 000J09KM K IPAaHANE ¢ Bepx-
neil ManTHeil B auTocepe yMeHbIIACTCA M COJep/iaHue KPeMHusA, J10CTH-
rag MEHEMYMa B YIBTPAOCHOBHBIX TOPOJax ManTHH,

MATMATHYECKHUE IIOPOJIbI

PacemarpuBasg mopojs  JAYHAT-HePHZOTHTOBOM TPYNILL B KadecTBe
npejcTasuTeneil BepXHUX ropusontos Mamtmu (tadx. 19) !, Momno cum-
TaTh, YTO TH TOPH3OHTH cojep:kaT mopaxka 18—20% xpemunsa B 3aBu-
CHMOCTH OT CTeIeHH BEIHOCA KPeMHHA B COCTaBE KMCJBIX BRIIIABOK M pac-
TBOPOB B 3eMHYI0 KOPY.

Ecau npepmonosienne, TpakTyomee JyHHTH U DePHAOTHTE KaKk 0CTa-
TOUHBIE TOCJe BHIIaBKM TOPOJH BepxHero ropusonra mantum [26, 28],
ORayKeTCA CIPABEIMBLIM, TO B Ipejesax riay0oKNX TOPUB0OHTOB MAHTHN
chie/lyer omuaTh fojiee BLICOKOE COJlep;KAHNe KPeMHUA, BeInduHa KOTO-
poOro moKa ocTaercs IpobieMaTHYHOM.

B 6a1u3n0BepXHOCTHHIX y4acTKAX 3eMHOU KOPH YJIbTPAOCHOBHEIE IO~
POJIBI, KAK OTMEYaJ0Ch, TePMOIUHAMUIECKN HEYCTOMYMBH M MOBEP/KEHE
HHTEHCUBHOMY 3aMEIIEeHHI0, HAYIIeMY ¢ IPUBHOCOM BO/IbI H YTIEKHCIOTH .
BoabmuueTrBo necaegoBaTeseil CRIOHACTCA B IMOJb3Y aBTOMETACOMATHYE-
CKOTO XapakTepa NoJo0HOTO BaMemeHW#d, OJHAKO JIA TMOJNYYeHHA Ipesl-
cTaBienns 00 MCTHHHOM COCTaBe YIBTPAOCHOBHEIX TOPOJ, COOTBETCTBY-
IOUMM TIYOUHARM YCIOBAAM MX KPHCTAJNJIU3ANNN, HeoOGX0/MM mepecder
anaIMTIYecKuX Jannnx. [Tpu 9T0M MCKIIOUAOTCA YIJIeKWCA0Ta U 3HAYH-
TeJNBHAs YACTh BOJBI, 00yCIOBJIEHHAs ABIEHHAMH CEPIEeHTHHH3AIUH.
Mono6umit nepecuer B Tabn. 19 u page mocaegyomux TabauI TpON3BE-
JeH QA rao0albHHMX OUEHOK NapaMeTpoB pacmpejelleHus HIeMeHTOB
B YIBTDPAOCHOBHEIX mopojax. Permomanbubie oOIeHKH, KaK NpPaBuio,
patoTesi 0e3 mepecdera, mpeCTaBIAA MCTHHHOE pacupeselenue coOOTBeT-
CTBYIOIIMX DJIEMEHTOB B yabTpabasanbrax B OIM3IHOBEPXHOCTHHIX y4acT-
KaX «TPaHuTHoOTo» ¢J0A (CHIABHO CePIeHTHHHSMPOBAHHEE PAa3HOCTH N3
TO/ICYEeTa MCKIIOYATHCH).

Wunrepecna anajornf mo coJep:Hanui0 KPeMHUS ME1y OepHIOTH-
TAMH M NHKPHTAMH, KOTOPHE ¢ 9TOil TOUKW 3peHus MOryT paccMaTpH-
BaThCA Kak runabuccanbupie aHazorn mnepujgorutos. Heckoabko ocoGuA-
KOM B rpynme yabprpafasuToB CTOAT NAPOKCEHHTH, HPHOIHKAIOU{HECH
N0 COJlep/KaHui0 KpeMunsi K mopojam rab6po-GasanpToBoii cepum.

1 B amoii u nocaedyrouuz mabiuyar ccoaku Ha aAumepamypy npugedens e cay-
WAAT, ecau O GHUUCAEHUR 0YeHOK napamempos pacnpededeHus GuAw UCNOALIOBAHbE
odun-dea ucmovnura. Hpu eunucaenuu oyenok nowmu 9as eécex munoé nopod ucnoab=
gosaauce dannve I'. Bawunemona [329]. Bu6opru no meppumopuw CCCP cocmasas-
Alch Ha 0CHOBE GOABULO20 KOAUNECTNEA HYPHAALHRT cmameti, onyGiukosannns c6opHu=
Kk 06 anaausos [73, 84, 109]u mamepuaaos asmopa. Jlas xapakmepucmuru aapyGexrol
meppuUmopul UCnoAba0&aAUCH cOOPHUKL aHaaws0e, cocmasaennvie das IToavexoti Ha-
podnoii PecnyGavku [175, 289, 275), @unaanduu (241, 241a), Maaaiisuu [131],
Adgpuru [156, 178, 181, 207); o0-sa Madazackap [154], Kanadw [251] u Aecmpaauu
[237], a makwe monoepaduu u aypHatblivie cMamvli, RePeLUCACHRbE 6 CRUCKE AUME=
pamypbhi.
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Tabauya 19
Kpemunii B yIbTpaocHoBHBIX Mopogax

e 7 Heroun
(B cuﬁﬁﬁ‘;ﬂ?&&rﬁ&pm x, % S V A E nmtmpma::u

HAyHnToi
Cpeamee mo 18 permonaM 3eMHOrO

ST CABY® - o2 Sl T L 18,1 £ 04084 (005 — -
To e, nepecuer ma mopoay ¢ 0,5%

ORI & s s e o R e iy 19,3 0981005 — —
Cpemee mo 8 naargopmennsimM pe-

ruouaM. Ilepecuer ma mopoay c

ol monma  (B) L RS 188 095|005 — -
Cpejee 1mo 9 reoCHHKIHHAIBHBIM

pernoxaM. Ilepecwer Ha mopoay

£ 0L80%0.B0mE (9) i e s 196 (099005 — -
GO Tpan i (26) . 175 [1,02/10,06| 0,03 |—1,10
CCCP, wor Cabupr (25) . . . . . 188 [1.201006( 0,64 | 1,10(T. B[.Tls;l]uuyc
I0:xpaa Afpura (21) . . .. .. 16,7 1052|004 — *r
Cesepnas  Amepnka, o0mas Bhi-

GODIATARNE G R 180 (1201007 — e
MepugoTnTol
Cpegnee 1mo 28 permoHaM 3eMHOTO ;

TN B RN R 196 +04/1,15[0,06| 0,41 [—082
To e, mepecuer wHa mopony

€0,9% Bommr L., Ry 200 (121]1006| — e
Espona, obmana smbopra (44) . . 192 1098|005 — =
LGP VDA {26) s ore i1 v wiie ai 18,8 [1,22|006| — =
CCCP, tor Cubupn (32) . . . . . 189 [0,75/0,04| 002 | 029(r. Bl.Tgluuyc
Afpuxa, obman subopra (20) . . 201 (175009 — =
Cesepuass Amepnka, o0mas BEl-

TR | W e R S e 190 [1,46]006| — =
IInporcennTsl
-Cpeasee 1o 35 permoHaM 3eMHO-

ERBE G . 22,705 1511007 | 027 [—031

* CCCP (¥paa, or Cubupn, Ipndaiikanse, 0-8 Caxanmn, CAGHpckasn maaTdopma),
@unnArmmA, ITHP, AHraus, IliBeiinapna, o-s Kunp, eunea, 0muan Adpuka, IleaTpanbuan
Appura, octposa Mafarackap u Peonbon, CIMA, Kanajga, IlenTpanabHag u IOniHan AMepnka,
Ancrpaiua, Hosaa 3enaugnda., Beero 93 amanmaa.

** CCCP (Hoapckuit m-0B, Pycckas naardopma, VKpanHCKM KpHCTAIANYecKmnlt mac-
cus, Kaskaa, Ypan, wr Cubupn, BocTounan CuGupp n [Ipudaiikaase), Ilsenns, DUHAAHINA,
IIHP, TOP, Ilpefinapus, Wramius, Tlopryranusa, Anrama, o-s Kunp, Weang, Magppura am,
BananHas Adpuka, Konro (Kmamaca), Boctoumas Appura, IOmunan Adpuxa, CIHIA (Hosas
AHMINA, CKaJMCTHe rops, Kamn@opHuA n Operon), Kamapma, JOmHaA AMEPUKA, ABCTpannA.
Bceero 196 anaamaon.

*** CCCP _(Koabexuit n-os, Pyccraa nnaropma, VEpawHCKHE KpHCTAXINMYeCKMll Mac-
cus, Kaskaa, Bakaskaspe, Vpad, ior Cubupu, Cpenaad AsmA, Fopuwsidi  Anraf, Cubuperasa
uaargopma, ITpumopee), ITHP, TOP, ®uanasgns, Hopserus, Hranust, Hapgus, Mazaiisus,
Maspuranaua, 3anammasn Adpnra, Konro (Kmamaca), Hasapckme o-pa, IOHan Adpura,
IOmuan Poleans, o-p Majarackap, CIIIA (Hosasn AHrmnd, ITeHCHabBagnsA, CKaaUCTBIE TOPH,
MonTana, Kaan opEM#a), Kanaga, I'pennanans, Ascrpamaa, Hosaa 3enauusa, o-8 Hopas
Ranenonnn. Beero 294 anamuaa.

48



I podoasxcenue maba. 19

(B cucﬁﬂﬁ?ﬁ'ﬁmﬁ”ﬁﬂipnm x, % 8 v A E ngm;};‘ll;:m

CCCP, reocHHKJINHANBHBIE PErHOHBI

a3maTcKoil gacTH, OOWAA  BbI-

fopka (26) . coe v e e v e 4 1219+06]1491007 — —
CCCP, ¥pan (28) Ry o 21,9 [1,75]0,08]—0,72 |—0,21
Ad)pmiﬂ, IlenTpaapHas u I()d-.Haﬂ

obman BeiGopka (20) . 237 155|007 — —
O-8 Maparackap (23) 221 |213]010(—0,78| 081 [!5?.}).0_[‘]238].

207

Cepepnas AMepura, o6mas BH-

GOIRASERE) AT et e L 230 |2,11(0,09|—082] 0,61
Kumbe panTsi
Cpennee mo 16 paitomam **** . | 16,1+ 06| 1,19[0,07 [ —- —
To ke, mepecueT Ha nopo,uy

¢ 0,5% Boasr (Ges COg) 18,35 130007 — _
IOsknan Adpuka (59) . . . . . .| 17,2 256|015 011| 062 [207]
To e, mepecuer Ha IOPOLY

¢ 0,50% Boxger (Gea CO2) . . . . 195 291|045 — —
Iukpnrel
Cpejnee mo 12 paitonam (12) ***¥*¥* 1196+ 0,8/1,34[007| — s

**%% CCCP (mectn pafionos Cudmpn), Humns, Hugodesusa, I0muaa Adpura (ueTsipe
paitoua). IlearpanbHas Appuka, Bocrounas Adpukra (:u;a paiiona). Beero 421 awamma.

#*#k%*« CCCP (Kapeamn, o-s Hosaa 3eman), Punasauausa, IIP, Asrausa, BocTounas
Adpnra, JOro-3anannan Adpuka, Ilenrpaabuas Adpuxa, Kixpman Adpuxa, CIHIA (Hesana),
KHanana, I'apaifickue o-Ba, 0-B Tawru. Beero 31 amanma.

ITpumenarue. TodnoCTh CpeHETO apudMeTHUYCCKOro (5) amech M B CAEIVIOIMNX Tabfanunax
OIleHeHa ¢ BepoaTHOCTLIO (0,95,

OGoramenne nocje HNX KPeMHHEM [0 CPABHOHHIO ¢ JIYHUTAMM cOCTa-
Baser okoxo 30% (raba. 20, 21). Ilpu aTom Ha obmem done cpaBHATEIBHO
BHIJIeP/KAHHBIX CPEIHAX COJAepsKaHuil KpeMHUsA B rad0poujax pasjimdHhX
PernoHOB CYIIeCTBEHHO MOHM;KEHHEIM COJ[ePKanneM KPeMHuus OTIHIaloTCs
rab0po OKeaHWYeCKWX OCTPOBOB, MHTPY3UH KOTOPBIX B MHHHMAJIBLHOMH
CTENEeHH WCHETAMM Ha cefe BIAMAHNE «TPAHHTHOTO» CJI0A JuTOCHephH.
K aroit e Oejgunoil kpevuuem rpynne npumbikant rabépoman rabopo-
HePUIOTHTOBOTO TOsca ¥ pajia, uyTo Mo/ 4ePKUBAaeT U3BeCTHYIO TeOXUMMYe-
CRYI0 cnenuduKy 9Toil NPOBUHIMH, TPOABIEHHYI0, KaK Oy/eT NoKazaHo
HIZKe, TaKke B pacnpejeieHHn psja JPyTHX HeTPOTeHHbIX HJIeMEeHTOB.
Cremyer OTMETHTH PaBHO3HAYHOCTH CPEIHEr0 permoHajibHOro Koaddn-
IHeNTa BapHAlMM CONEeP;KaHWH KpPeMHUA B HMHTPY3UBHLHIX OCHOBHBIX
n yabTpaocHoBHHX nmopogax (V. = 0,06) B mpejenax semHoro mapa.

CpaBuuBasi pacupejieJenus KpeMHHUA B MHTPY3UBHBIX M 3dysHBHLIX
OCHOBHEIX IIOpOJiax, Heo0XO[HMO NOJYEPKHYTH OTCYTCTBHE CYLECTBEeH-
HOTO DPa3iW4YusAg B BTOM OTHOIIEHHH Me;kAy rafipo, KOHTHHEHTAJILHBIMH
GasanbTaMu U ToJeNTOBLIME OasanbTaMu okeannueckoil gopmanum. B 1o
7K€ BpeMA OKeaHWyeckue mieaounnie 0a3alibThl BHIJIEJAIOTCA U3 2TOM
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Tcbauya 20

' Kpemunii 8 radopo
! A AL P 4 . H
(B cxo]glr;!lgat?ﬁ'bggimll;ixﬂﬁb;pmn x, % S ¥ A E :tuﬁg:f'ugn
Cpennee mo 45 KOHTHHEHTAIbHLIM
pernonaM 3eMuHoro mapa (45) *|228+03[1,14)|0,05| 0,07 | 0410
Espona
CCCP, Koawcknii m-oB u Kapeaus
EL R i Sl B R i 234 1077(003 — —
CCCP, Hapras un 3arasrasne (20) 227 11,34(006|] — —
EIVRERZ0) s oo SRgan e R 230 (1331006 — —
Espona, lentpansnas n 3amagnas,
obmas BeiGopra (37) . . . . . . 233 [1,201005] 0,02 | —088
Asnna
CCCP, reocunrImualpHKe perno-
Hb, 00Mas BuGOpKa (74) . . . .|[221+04]1,86|008|—0,47| —0,63
GO PR (RaY o S T 21,0 |1,80(0,09|—0,08] —0,.88 P
Adpnra
Obman peibopka (44) . . . . . . . 229 |1.48]0,05|—0,12] —054
10nan Adpaka (35) .. .. .. 229 |098(004| — — [207]
O-8B Majiarackap (38) . . . . . . 223 [1.49]|0,05| — — [154[%.01%38].
7
Oxeannveckne paionst
O-a Hupniickoro, Tuxoro m Ar-
JAHTHYeCKOro oOReanos  (10) ** 214 (058|003 — —
Cepepnan Amepnka
CIITA, obman BmGopka (61) . . . 233 |183|008| 033 | 037
CIIIA, Hosas Aurama (20) . . . & AT 0T = =
CIITA, apepnne Anmanaum (20) . . 228 134|006 — —
Hampa- ey ..., Bkl 234 |[136|006| 046 | 0,15
Kanapa, amoprosurosoe raf6po
e e T e IR T 247 1082]1003| — =

* CCCP (Koapcxmit n-os u Kapemusa, VrpauHCKufi kpucrajuinueckuii macens, Kapkas
u 3axaskaspe, Vpan, Hasaxcran, Aatafi, Cpeinan Asun, 3adaiikanne, CuOupekas maathopma,
Hpumopee), ITHP, TAP, Ouananius, ®paduns, Hrammm, Oisefinapua, Anrama, Manafizua
KHP, Maspmranus, Maam u Bepxuas Boaera, I'swnes, Toro W Jlaromes, Beper Ci0HOBO
Rocru, Konro (Kunmaca), Tausasus, Anrona, IOmuan Pojeaun, IOro-3ananmaa Adpuka,
I0muan Adpuka, o-s Manarackap, CIIA (xpesHue Anmnaaaau, Muynran, Mmarecora, CKaJHCThHe
ropel, Kanugopans n Operon, Hew-Mekcuko, Anfcka), Kanama, Ipenaanins, IleHTpampHas
Amepnka, Ascrpaaun, Hosas 3enanmma, AHTapKTHOA. Beero 762 ananmaa.

*%* Ocrposa; PeloHbOH, Kepreanen, Komopekne, Iapafickue, Kanapcrne.
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Kpemunii B 6azanprax

Tabauya 21

- % CTOYHN
(B c}io]t]igs;ngo"bg:lrgituﬁ%mm) ®, % S ¥ A E Hgbopmau':m
Iaardopmennblie GaszaabThi
Cpeanee 1o 23 maatdopMeHHbIM
permonam semmoro mapa (23) *|23,040,408410,04| 020 | 034
Baarmitckuit  mur, auabassr (25) 22.7. Doa0.08:] \— ==
CCCP, tpanmsr m GasannTet CH-
6upekoit maaTgopmer (140) . . . 222 1066(0,03| 0,73 | —0.46
Adpura, ofmas suGopra (40) 292 HOT4T003 ] = =
O-B Maparackap (35) . . . - 227 |1,07(005]|—0,10[ 0,03
BazaapThl reoCHHKINHATbHBIX
pernoHoB
Cpenmee 10 25 TeOCHHKIMHATLHBIM
permomaM semmoro mapa (25) ** 2304+ 03|0.71{003] 0,41 [ 019
CCCP, HKaskas n 3anaskaspe (26) 23 9% A3 E005 | —_
KoHTHHEHTAILHAA OMHRNH-6a3a -
Topag gopmanma (276) . . . 204 |1,03]/005| — — | B. A. Hy-
TOMNH [63]
DaszaapThl aHIE3NTOBOI (opMaImn
s T U e TRRIE S B 03,7  [0.92]004| — — To e
i s ) 1)) R SRR IR R 234 |0.88]004] 0,01 [—0,46
CIIA, obmas suifopka (136) . 235 |1.511006( 0,01 [—0,28
Oxeapnueckne 0Ga3aabThI
Cpeanee mo 30 ocrpopam Tixoro,
Wapniickoro n  ATIaHTHYeCKOTO
T 6 07 ) P R e s 219 |084(004] — =
Toaenrossie GasaanTer, aBaiickme
ceTpoBR(118) o . st i 230 | OO LOL0S | iz —
1lleounbe OMMBAHOBLIE (a3aJbTHI,
T'apaiickue octposa (35) . 2.4 [088(004] — =
Q-5 'PeloBBOR (40) & .. oo 0 e 221 0621003 — e
Tonentopsie 0a3aJLTH  OKeaHHYe-
cKoit gopmanmn (110) 230 |062|003| — L B AR
Toang [63]
1{enounsie OJNBHHOBHIE 6asabTh
oKeaHmgeckoit gopmanum  (118) 2 4 112005 — — To e
O-a Byrenpmaa (20) b = b e ] V2 0N o e £
Jlro AraamTmueckoro 1 Tuxoro
oxeanon (36) . . . gt 230 |074(0,03| — —

* CCCP (KHoancknit u-os, Kapeans, Yepanncknit gpucranaaudecknit maccens, Cubnperas
naardopma), Ounnangusa, Hiseins, Hopserus, Mumus, Maspuranua, Mamr, Cederan, Hurep,
Bepxnaa Boabra, I'sunen, Ilenrpanbras Adpuka, IOro-3anannaa Adpura, JOmuan Adpika,
o-B Majarackap, Kauana, 'pennanna, AntapsTufia, Aserpanud (3apajaHad Ascrpaiud, Bik-

Topua). Beero 445 anaanaos,

*% CCCP (Kpeim, Kaskaa, 3akaskaabe, Vpan, Cpennaa Asusa, 3abaliranne, ITpumopse,
0-p Caxannt, anpnuii Bocrok, Kamuarka), ITHP, T/IP, Anrana, Heaanma, Boctok i JOro-
Bocrok KHP, fAnonna, Manaitaua, Magoseansn, CIIA (Kaangopuna, Operod, Adadcka), Canb-
sanop, Konymbua, Ynaun. Beero 360 aHaIU30B.

4*
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Tabauya 22
Kpemunii 8 gnopnrax n angeanrax

1 . pe = ‘ , n
(» ckoﬁga?gnrﬁﬁmrﬂ‘;l%]mn) x %. 5 ¥ A E nuﬁﬁ:gﬂﬁu
Jnopursr
Cpenmee mo 41 permomy semmoro
mapa (4)* . . .. .. ... .(262+04[126/005| 026 | —061
Ewpona, Hentpassmas w 3amaj-
Haf, obman smGopkra (24) . . . 26,2 1.52/0,06] — -
CCCP, reocHHEIWHAILHEE PerHOHL
A3HATCKOIN "acT, ofjmas BLGOp-
BB (5B) . s . . ..o oL l254+05]1.01] 008 0,04 | —0,78
CCCP, Bocrounoe 3aGaiikanne (27) 251 1,630,061 — — 1 10. H.Cuo-
MIop n
P. M. Po-
MAaHOBA
O-B Maparackap (22) ... ... 258 T BB OOr = — 1[154], [238],
[207]
CHIA, obman smGopra (34) . . . 26,9 |1,721006] 036 | 0,07
A n/1e3uTHI
Cpennee mo 54 KORNTHEHeRTAABHBEIM
I cYOKOHTIHE HTATHHBIM perio- »
HaMm 3eMHOro mapa (54)** . . .|[27.6+0,3]1.20 0,04| 060 | 034
Espona :
COCE, Kappawi(27): | ¢ 17 a0 282 091|003 — o
Espona, Ilenrpansmas n Jamnaj-
Hafg, obmaa swGopka (25) . . . 27,2 1,1310,04| 0,5 0,20
1 R ) I S R G IS S P 283 [217(0,08| — S
IR ] G T e 27,0 (189|007 — o
Asun
CCCP, reocnmukmmnajpHbe  permo-
Hbl, obmas BeGopka (30) . . . . 27,604 (1,0010,04| 060 | 034
CCCP, Ilenrpassmmii Kasaxcran
e N RS e e R 268 12,06(008| — =
CCCP, Ipumopse (20) . . . . . 278 [1,63|006] — e

Tuxookea ek Byanam«mecnni;
nosc, obmas mwmbopka (61)***| 272 |1,65/006| 0,02 —0,87

* CCCP (Koawckmii 1-0m, YKpanacKui Kpucraaanmgeckuil maccun, Kasraa n 3akas-
Kasbe, Vpan, Aarait, HKasaxcran, Cpexnas Asuna, Tysa m Bocrounbe Canupl, 3abalikanbe,
Cnbupckan naargopma, JanbeHui Bocror, ITpmmopbe), @OUBAAHIIA, OHP, CPP, HPB,
Amncrpnr, IIsefinapus, Dpanuma, Uranus, Topryranna, Aurana, Weanm, Manaitana, Maspu-
TanuA, beper Caonoroit Kocrtm, MaJju, Ceneran, I'smmes, IOmHAsm Pogeaun, IOmHaa Adpuxa,
0-8 Manmarackap, CIIIA (CkraawcTee rops, Kanndopama), Kamaua, Mexcnka, IleHTpansHag
Amepuka, o-B Maprunnka, Omuasn AMepHKa, Apctpanua, Hosasa 3enanina, AHTAPKTHIA.
Beero 678 anaanzos.

** CCCP (KpmM, Kaskas, 3axapkasbe, CpelnHAA Aans, IleHTpanbHb Haaaxcram,
Sabaiikanve, pumopse, KamuaTka i Homamnopckue o-sa, Hypnabckme o-pa), ITHP, BHP,
AP, YCCP, dunasugus, IIsenna, ®pannna, Hranna, I'penun, Henarna, AHrnma, HMenan-
Auf, Typuna, Manattaus, Auonna, OWIHINTHB, Hujgoresnn, APE, Mappurasna, Maan,
Ceneran, Beper CaoHOBOI Koctn, I'sumed, Tansanud, MoaamGue, o-B Manarackap, CIIA
(Craamersie rops, Hepanta, Kasmdopunn u Operomn, Bammnrron, Apmaona, Hbio-MekcHka,
MoHTaHa, Anscka), I'pennanana, Kamana, Mexcuka, IlentpanbHad Amepuka, o-8 Mapru-
HIKa, 9KBAZOD, Apresruua, Yuam, Ascrpamna, Hosasa 3enanana, AATapkTnia. Beero 866
AHAIHIO0B.

*** CCCP (Kamwatka, Kypmuisckue o-sa, [Ipumopke, KomaRaopekue ocTposa), Anonmn,
@unmnunel, Manaiiaus, HuHAOHe3NsA,
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H podoancenue maba. 22

ITOPOIBI, PermoHb

(B croGKAX OOBEM BHIOOPKM) % % S lw A E u!l%%ﬁ?;::[‘l}:n
Hmmam i el s S Pl e, el 279 1,7210,06 | 045 [—0,69
AR A20)" . B LT e 251 [1,24]0,05] — —_ [131]
MianonesEs (20) . LG 60D 280 1231 008 0,14 |—0,98
Adpnra
Sanapnan Afpuxa, o maﬂ Huﬁop-
Ka (21) . ; SRR ¢ oo bl B0 AT T — [156]
O- Mamarackap (20) . . ... .| 242 |139loos| — | — |p154]. [1383
[207
Cesepnas Amepuka
CHIA, CrammeTnie ropur (35) . . . 28,0 |1,80]0,06—0.21 [-084
CIITA, Kamupopuna (25) . . . . . 28,7 |[1,3610,05] 073 | 006
leaTpanbuas AmepHka
O6masn Beibopra (22). . . . . . . 283 |1,6310,06| 0,46 |—0,43
O-8B Mapreauka (27) « . . . . . . 287 10,50{0,02( 0,417 {—0,9
ABeTpannsa
Hopasa 3exammua (20) . . . . . . 271 1241005 — —

Oxeanngeckne paiionnl

O-pa Wmmmiickoro nm Tuxoro okea-
HOB (IIEJOYHEIC cepHm) (25) **** 240 10,711003| — —

k% Qcrposa:; Peonnon, Keprenen, Komopekue, IToccemon, Byrensman, ®uiku, Tasaitn,
Mayn, Hyky-Xnsa, IIutkapH.

IPYOOBL OCHOBHBIX TIOPOJ| CYIIECTBEHHO 00Jee HHUBKAM CoJepsRanueM
KpeMHHA. AHAJOTUA ¢ OTHOCHTENbHO OeJHBIME KpemuHueM raGOpoumamu
OKeaHHYECKNX OCTPOBOB B JAHIOM CJIydYae 0BOABHO NpohiIeMaTHuHa us-aa
Pas3IAYHON PO METOYHBIX METa/UI0OB B CPaBHHBACMBIX TPYNIAX TOPOJ.

C yueToM KOJMYECTBEHHBIX COOTHOMEHWI Meskjly OaszalabTaMu comep-
manne 23% MOMKeT HpPeACTABIATL PeasibHOe cojlep/kanme KPeMHHUA JUIA
OasaabroBRIX mOpoj Jutocdepsi. B To ke Bpems nanmume wmuTpy3mii
rab6po ABHO TAyOMHHOrO HpOMCXOosKAeHUA (Y pas, HeKoTophe oKeaHWue-
CKHe 0CTPOBa), & TaKKe MeJ0YHEX 6a3aibToB, CYIIeCTBEHH0 00e/IHeHHbIX
rpemumem (21,0—21,4% Si), nossoaser cyUTh 0 BOZBMO/KHOCTH HEKOTO-
POTO CHU/KEHHUS CO/eP/RAHHA KPeMHHUS B IPOHM3BOJAHBIX 0a3ajbToBOI
marmel (mo 21 %) mo manpasieHmio K TpaHuNe ¢ MaHTHeil,

Jmoputs no cpaBnenuio ¢ ra66po oramuaiores 14%-HEIM 0OTHOCHTEB-
HBIM HAKOIUIEHHEM KPeMHHS; OHH HeCKoJbKo Dojiee 0CHOBHBIE, YeM aHje-
autnl (Tabx. 22). Boxee rucamii xapaktep nociaeanux o0yCIoBIeH TeM,
uTO aHJe3UTOBHe cepun JaB o0buHO BRAWUAT dPdysUBHEIE aHAIOTH
KaKk JHOPUTOB, TAK M KBAPUEBHIX IAMOPHUTOB, KOTOPHLIE N0 CPaBHEHIID
¢ ra6bpo xapakrepusyioresi 19%-HeM HaKOIIEHHEM KpPEMHHS.
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Tabauya 23
Kpemuuii B rpasogmopurax m KeapuesbIx JHOPHTAX

II - L it
(B cnoﬁ:ggmrggl%gnﬂn) =, % 8 v A E Bll;:;::ﬁgu
I'panogmopuTh
Cpennee mo 30 permoHaM 3eMHOTO
TR (DN S i 30,5x0,4] 1,20 0.04 [ —0,16| —0,66
Espona
DAIRERNA(25) . o s 301 [1.20]004] — — | [241] [241a]
RICER, Hamgan (58)1 <, it = 317 |160[005| — — |A. M. Je-
MHOH 0
A. A. Car-
HEH [48]
Asnn
CCCP, reoCHHKINHAJIBHKEIE pErmo-
me, obmas Bubopka (91) . . . .[302+02/1,20]|0,04| —0,27| 0,71
CECY, Hasaxcra® (25) « . . ¢ . " : 1451005 — -
ECOR,. Ve (B0 e s s iy e 303 |240({007| —
CCCP, Cpennasa Asasa (25) . . . . 306 |1.031003]| — —
CCCP, 3abaiikazbe (65) . . . . . 306 |[128[{004] —
Adpura
Bapaanasa Adpuka, ofmas BeiGop-
MILTARTGE 7 ey s S A 30,5 [1,26]1004] — - [156]
Cesepnana Amepnra
CIIA, Apmsoma (29) . . . . . . . 30,5 [1,41]005]—0,66| —0,52
CIIA, Kamipopana (34) . . . . . 30,4 131|004 — —
KBapuessie gHopuThl I TOHAJANTEL
Cpennee mo 25 permnogaM 3eMHOTO
T Y D) b SO RS R S O 25,5+ 0,5 1.30 | 0,05 | —0,34| —0,88
SRR Yooay (39) i, auwialit 27,2 11,96 (0,07 | —0417] —055
CCCP, Bocrounoe 3abaiikaane (46) 280 11,02]1004] — — | 10. H. Cno-
MHOP W
P. M. Po-
MaHOBa

* CCCP (Vrpannckmit kxpucrajandeckuit maccus, Kapkaa, 3akaBraswe, Ypan, CpefsAs
Aaua, Kasaxcran, Anrait, Typa u Bocroynble Canubl, 3abaiikanve, Janemmit Boetox, ITpn-
Mopbe, TykoTKa), OuunaamA, ITHP, Adrana, Manatsua, Aoonusa, Beper Cnomopott KoctH,
Maspuramna, Mann, Bepxaaa Boabra, Ceseran, Hurep, I'smuea m Jlaromes, BocTodHan
g\%puka, 0-8 Maparackap, CIHA (Kaamdopmma, Apmsona, Ckaimersie ropw), Kamana. Bceero

aHaJIn3a.

** CCCP (HoasCkmit n-0B, YKpamacKuit KpucTayamdecknit maccus, Kapkas 1 3axkaskaabe,
Vpaa, Cpenusia Asua, Kasaxcran, Anrait, Tysa, Bocrounsie Cagusl, 3adaitkanve, Cubmpcras
maatdopma, ITpumopbe, Yykorka), Ouwaaninsa, ITHP, Auraua, ®pasnua, Manaisun, Anoxns,
Kenwnst, Maam, Hurep, Beper Caomospoii Kocrm, CIHIA (Cxaaucrsie ropsi, Hesana, kanud:op-
Ann), Kanafa. Beero 426 aHanmsos.
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Tabauya 24
Kpemunii 8 rpanurax
IMopoasl, PeruoHLI - s 5 o HMerounue
(B CHODKAX 00BEM BHOODKI) x, % s[5 A4 E | undopmarn
Cpeanee mo 65 permoHaM 3eMHOTO
RIBPR (B W ias el 340+0,2070(002| 038 {—0,12

Espona
Baarniickuii mr, o6mas peGopKa £
TR SR LS e 340 |1,03]|0,03|—0,17) —0,70
DueEaAEmEA (46) « o . o0 v e e 33.9 |1,00]0,03|—0,01] —020[[241], [241a]
CCCP, YxpamHckuil KpmeTasimie-

ckmit maccus (40) . . . . - . . 33,7 |1,27]0.04|—055] 0,70
To e, KOpoOCTeHLCKHE, PaIaKrM-
BUAHBIC TpaHuUTH (39) . . . . . 333 B b S e - B. B. Ceu-
pion [103]
CCCP, Hasnas (54) . .« . . o » 340 |126]004|—014—093
Espona, IllenTpanbHas u 3amaj-
nas, obmas Bebopka (43) . . . 347 |1,04]003|—032 —0,75
Aans

CCCP, reoCHHKJIMHAJBHbIE PCrHO-

nir, ofmas swbopka (120) . . . |340+0.2] 124004 | —0,20 —0,73
EOOP. YV paW(B0) oy - el 340 |[1.26]004|—0,14 —0,93
CCCP, Kaasaxcram (08) . .| . » . 340 |[1,28]004|—001)—078
CCCP, Cpepuas Asma (54) - . . . 340 |1,14]003|—0,23| —034
CCCP. Bafaiikampe (138) . . . . . aa's | 1.21 ] 0,04 |—034] —0.75
CCCP, Cmfupekas maatdopma (20) a3 9 RO 00T o
CCCP, IIpuMopse fBh) E e 342 |1,30]0,04|—0,26| —0,72
U R e e R R et 33.9 | 1,17]0.03|—0,16{ —056 [131]
Adpura
O6madg BRHbopEa: (50). - .. . 238 |[1,26]004|—0,28 —0.89 i
O-8 Manarackap (28) . . . . . . 332 [105]003| 038 —0.55 [15[42](.)1‘1238]"
i

CeBepuas AMepnga

Obman suGopra (60) . . . 34,2 1,20 0,04 | —0,10| —0,74

T e B ) S R 342 [1,19]004| 018 —085
AseTpaans

O6man pubopra (24) . . . . . . 250 1171603 ‘— e

# QCCP (Koavckuit m-on, Kapeanmn, Vrpauscrmit kpmeTannunueckuit macens, Kaskaas,
3axaskaspe, Ypan, Ajarait, Kasaxcraw, Cpefuas Asus, IleHTDaJbHOE 11 BocroaHoe 3abdati-
wanbe, Tysa u Bocrounwle Casmbl, CuGupexas nnardopma, Mannemit Bocrox n IlpuMopne,
Tyrorka), Gunaauaun, Isenus, [IHP, YCCP, TP, BHP, IOrocnasusa, Ipeuus, Dpannud,
Menanna, Wrannsa, Auraua, KHP, fguouna, Hunusa, Manaians, MaaoHesus, Aminp, Maspn-
raunn, Manu, Bepxuaa Boawra, Cenmeran, Hurep, Beper Caonosoit Hocru, JlaroMes, T'BuHEA,
Kouro (Kunmaca), 3ambun u I0nan Pojesns, Kesua, Vranna, o-p Majarackap, HurepHd,
JOro-3anamuaa Adgpuka, IOkHaa Adpuxa, CIDA (Hosan AHIINA, Cxanucrue ropel, Texac,
Apuaona, Monrana, Kammdoprua), Kanana, I'Buana, Drpagop, IMaparsait, Bpasmma, Homit-
sy, ApreHTuna, Apcrpaaus, TacMaHnn, AHTAPKTHAA, Beero 1967 aHAAMBOB,
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Kpemnuii 8 gneanix sddysnunix nmopogax

Ta6auya 25

(8 cug%goxngﬁgiﬂ::gopmn x % s v A E m]t?g:gsgﬁ:u
PuoanTel, Iumapnrsl,
ofcHImanbl, Krapiessie
mopdnpel, deabanTs
Cpennee mo 50 KOHTHHeH-
TAJIBHBM W CYOKOHTHHEH-
TAJABHBIM PETHOHAM 3eMHO-
po mEta (s i L, 342+02 079 (0,02 [—0.10 |[—0,83
Erpona
EBpona, llearpansHam u
3ananuad, obmas B60pPKa 5
e e 35,0 1,07 [ 0,03 |—0,53 |—0,55
CCCP, Hapras (24) . . . 34,0 1,26 | 0,04 |—0.04 |—0.95
Cepepnaa Arianruka (25) . 349 089 | 0,03 [—046 |—0.18
Azna
CCCP, reocunkmnHanpube
Permons, 06mas BhGOPKA
o it el Ll 34,;‘2i0,3 1,28 | 004 |—0,06 |—0.67
CCCP, Cpennss Asna (39) 33,8 1,09 [003 | — e
CCCP, Hpuvmopse (20) : 342 122 10041 — —
Adpuka
Adpuka, ofmas  srGopra
- e R EL L o RS 33.0 1,17 [ 004 | 002]—028
10:mnan Appnra, deapzurnr
o e P R 33.3 1,10 |0.03 | — = [207]
O-8 Magarackap (23) 33,5 1,19 1004 | 022]|—089 [154],
[238], [207]
Cerepran Amepnka
CIIA, ofmas BuGopka (62) 348 0,89 003 [—046| 0,18
AgcTpanusn
ABcrpasna n Hopas Benan-
Aust, ofmas suGopka (22) 342 1,38 1004 | — i

3udA, CesepHasm Adpura, Hurep,
Oxnan

Asctpanua, Hosan 3enannua,

: - A 3
Heaanana, Aurmn, Apasuiickuii n-08, 0-Ba CpenmazeMHOro mops,

Hurepus, 3amOus, I0wxaag Popmeana, Oro-
Adpura, Mosam0uK, o-B Manarackap, CIIIA (CkaaucTsie rOpBI,
Tana, Hesala, Annanamm), Ienrpaneran Amepuka, Koa
AHTapkTHAa. Beer

V¥paa, Anraif, Kasaxcran, Cpex-
Bocrok, Ilpumopse, Yykorka,
panumsA, Hranusa, Ucnanns,
Haaua, Manaiisus, Hunone -
3ananaaa Adpuxa,
Kanupopnma, Mow-
yMOndA, Ilaparpalf, ApreHTHHA, Y,
0 969 aHaxmaon. ¥
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I podoaxcernue maba. 25

IMoponsl, permoHs

HeTognnk
(r ckobrax ofbemM BBIGODKIT)

nudopmanit

:3]
W
=
=
&

0

Oxeannyeckue paifonnt

O-pa Tuxoro n Mapnitckoro 34.8 073 (002 — —
OREAHOB (20). - 5h

JannTer

Cpennee mo 31  pernony
aeMuoro mapa (31)** . . | 306+04 | 1,07 |0,035|—0,22 |—0.80
CCCP. HKaskaz u 3Baxas-
Kagne, ofmasa  BuGopka

| e T S T 31,0 1,08 10,03 | 039]—0,37
CIITA, obmas BrbopKa "(47) 31,0 1,50 10,05 |—0,16 |—0,84
10:xnan  Amepura, ofmast

BRIBODIRE, (Y o 306 1,63 (005 | — _—

** CCCP  (Kpwiv, Kaskag, dakaskasbe, CpeHan Aaus, 3abaltkanne, TIpumMopse, Kamuartka),
IIHP, YCCP, dunasnmna, ©panmma, TI'peunda, Wenamusa, Wopmarus, Weams, Hunoneann,
Manattansa, Anonns, Cesepran Adpuka, Hurep, IOmmas Adpura, o-r Mamarackap, CIIA
(Cragmersie ropet, Hepana, Kamnpopaus, Operon), Manble AHTHABCKWE 0-Ba, KMKHAA AMe-
pika, Ascrpanun, HoBan Benannns, AHTApPKTHA, Beero 480 ananwmaos.

Pnobanbnas onenka cpemnero cozepsranus KPEMHHA B KOHTHHEHTAI b~
HEIX 1 CyOKOHTHHeHTANBHEIX AHJE3UTAX IPAKTHIECKH COBIANACT CO cpesi-
HUM COJEPIRAHIEM, XaPaKTePHBIM /JIfl TUIHYHLIX AHIESHTOB KAJBIHEBO-
IMETOUHBIX By TRannueckux cepuit [320], uro momueprkupaer npeoGiaaga-
IOIYI0 PO aH/e3UTOB dTON TPyNNbL JUiA 3eMHOil Kops. I1pn atom cy6-
ROHTHHEHTA/bHEIe aHe3UTHl OCTPOBHMX AyT THX00KeaHCKOro mosgca 1o
0COGEHHOCTAM DACHIPE/eNeHUS KPEMHHA CYIeCTBEHHO He OTIMIAKTCH OT
CBOUX KOHTHHEHTAJBHHIX AHAJOTOB.

3HaYNTeNBHO Goee HUBKUM COJe psRAHTeM KPEMHHS XapaKTe pU3YIOTCH
AHJCUTE OKeAHWIECKUX MIEJOYHLIX BYJIKANHYECKUX CepHil, mpakTmde-
CKIl TPHMBIKAIONLAE ¢ 3TOHl TOYKW 3peHus K 0asa’bTOBHIM MOPOJAM.
AHJeSNTH ¢ OJOOHEIM HUBKHM COJeP/KAHIEM KPeMHHA 0TMEYAaI0TCH TakKe
B TpefeJax HeKOTOPHIX JpeBHNX ujatgopm (mampumep, B mpejenax
dananuoit Adpuxu).

I'panogmopursr no cpasmennio ¢ rab6po xapakrepuayorea 32 % -mum
HAKOTJIEHHEM KPeMHUA M BeChMa BEIIEP/KAHHBIME CDEJIHUME 3HAYCHHAMIT
€ro conep:anusA mo permonaM (ra6mx. 23). Cpexnunit permonanpupiit K03 g~
(pHIEERT BAapHAIME coflepRanmii KPeMHENSA B OTOI rpynme Topoj Takke
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ymenpmaeres jio 0,045, AnajornuueiMu 0co0eHHOCTAME pacnpejeaeHns
KpeMHus Xapakrepusyiorca 5(¢ysuBHEICE aHAJOTH TPAHOAMOPHTOB —
JATLNTEL.

HaunGonee kucapie MarMaTumdeckue MOPOJAb JUTOCHEPH — I PAHMTH
n ux apysuBHBe AHAJOTH OTIMYAOTCA MAKCHMAJBHHIM HAKOILIEHHEM
rpemiua (148% mo ornomennio k rab6po) ¥ MEHEUMAIBHBIM Koddduimen-
TOM Bapuanuu ero cojepmanuit (rabm. 24, 25). Martepecno, urto B npefe-
Jax HOPMAJILHOTO PHAJAA KpHCTAIIu3anmoHHOol auddepenmuanum rad-
6po — JMOpPUT — TPAHOJUOPHT — TPAHHUT NPOTPECCHpPYIONiee HAKOIIe-
Hue KpemMuus coctapiager 15—17 orHocnTenbHEIX NPONEHTOR HA RaZKAYIO
CTYIeHb, NPeJcTaBIeHHYI0 MHIUBA/IYaTu3NPOBAHHEIM THIOM MarMaTmye-
CcRUX ropueix mopoj (tadma. 26).

Tabauya 26

Il porpeccnpywoniee HAKOIIEHNE KPEMHNSA B MOPOJaxX HOPMAALHOTO PARA
KpucTaIan3annonnoil gudpe penupanmm

3 OTHOCHTEILHOE OTHOCHTENBHOE

Hopoast COACPIKAHNE KDEMHNSA HAKOIJICHHE
FAB0P0 2 i i ol R 100
BaszaneT e o e N
LT M R SR CRAE =

| 5
Anjeant i e o R 117 +17
PRRBOMAGDAT § 10, Siaie. oveios 132 +15
|y R LR R e 148 16
Hpunmenarue. KoaddUuMEHT KOHUCHTPAHMI KPEMHISA B IPAHNTAX [0 CPABHEHIIO ¢ Tepn-

aoTuaMu cocrapiaer 1,75,

Illemounsie mopoasl — cueHUTH, HedelHHoBLe CHeHHTH 1 HX addy-
suBupie amagorn (rada. 27—28) — mo cofep:KaHHI0O KPeMHHA COOTBET-
CTBEHHO AHAJOTWYHE JMOPHTAM H KBADIEBRIM nmopuram. llpm mommom
CXOJ/ICTBE PACIPEJIEIEHNA KPEMHHA B CHEHHTAX I TpaXumTax ClIegyer
OTMETHTh HEKOTOPOe HAKOILUICHHe KPeMHUA B KOHTHHEHTAIBHEIX (OHOJIM-
Tax Mo CpaBHEHNI0 ¢ HedeamHOBHIMU cuennTaMu. B To ke Bpems pacmpe-
Jejenne KpeMHUA B QOHOIATAX OKEAHHYCCKUX OCTPOBOB M HejelMHOBHIX
CHeHUTAX KOHTHHEHTOB HPAKTHYECKW He pasjinyaercs.

METAMOPONYECKME I10POJIBI

Cpexn meramopguyeckux mopoj (raba. 29) yeTKo BHENAITCH JBe
060co0IenHLIe TPYIIE, KOTOPEE M0 XapaKTepy pacupeielenns KpPeMHus
HaxoAT cebe aHAJOrOB CPefl MarMaTmdeckux mopox. I'pymma ocHOBHEIX
MeramopuuyecKHX mopojx BRAw4aer ampuboanTst n ropasgo Gonee pej-
KHe B 3eMHOil Kope akiaorutii. IIpm dToM ocobeHHOCTH pacmpeieleHHs
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Tabauya 27
Kpemunii B cneWnTax m TPaxnTax

o CTOMHIE
(B cxggﬁgﬁ'ﬁ'fggl?ﬁ&pxu) x, % 5 ¥: 4 E “Edil)pmgll-t"ﬂ
CnennTsl
Cpeamee mo 40 permoHam
semuoro mapa (40)* . . .| 282+03 | 0,86 |003 [—0,09] 049
Baatmiickmii ‘mut, odmas
REOOpRL (30) 0 .. 28,8 1,72 1006 | 014]|—032
CCCP  reocnHKJnHalIpHLIE
pernonsl, ofias BHO0pKA
e e R e | 2703|143 1006 {039 ]|—023
CCCP, Cpenuas Asus (25) 277 .57 1006 b — =
CCCP, Bocrouwnoe 3abaii- 10 H :
RATBA (A0 ol 4 . 28,0 127 1005 ¢ — - Clljmuﬁop,
Pomanona
[0mnan, Oro-3anagnan Ag-
puka u lOkman Popesns,
obmas Bubopka (20) . . 28,0 1,78 1006 | — — [207]
0O-B Maparackap (25) . . . 283 1,36 1005 | — - [15?2]6_"[]238]'
CIIA, o6mas BEGOpra (30) 28.8 1,78 | 0,06 |—0.38 |—0,24
Kanaja (24) i RSN A 279 1,77 |006 | — - [251]
TpaxnTet
Cpeanee mo 28 KOHTHHEH-
TAABLHEM H CYOKOHTHHEH-
TAXBHEM permomam (28)** | 289+03 | 0,87 (003 | 031|-072
Espoma, Ilenrpadpnaa n
Jamagnas, ofmas BHOOP-
T e e R L. [ 29,0 1,30 10.04 [—0234 [—091
L TR g ) R e R 289 186 1008 | — [
Adpuxa, odmas sedopka (20) 28.2 141 004 — ==
O-B Manarackap (20) . . . 288 1,00 (0,03 | — - [15/;], 7[]238]-
20
CIIA, obmasn Brbopka (20) 289 15910 0 —
Apcrpamus, obmas Bebopra
T BT R 295 1,49 1005 | — -
0-pa Tuxoro, Wmmiiickoro n
ATIAUTHYECKOrO  OKeaHon,
obmas BuGopka (33) 205 092 003 | — -

* CCCP (Koabekufl m-oB, Vepamuckuii KpueTamdgeckufl maceus, Kapkas, 3aKanKasbe,
Vpana, Anralt, Kasaxcran, Cpegaas Asus, BocTogHas Cubups, 3abalikanbe, CuOMpCKan raar-
topma), Mseuna, Hopserusa, ®uansawind, [THP, TOP, Hraand, Anraug, KHP, Majiaiisms,
APE, 3anannaa Adpuka, IOro-3anajuan Adpuxa, TansaHus, 10muan Poneana, IOmuan
Adpuka, Ilenrpansuan Appura, Comanu, Harapckue 0-pa, 0-B Mapnarackap, CHIA (Hosasm
AHransa, Bupmkunang, Ckanucerele ropbl, MoHTaHa, Kamndopuns), Ravana, Ipewnannus, IleA-
TpanbHad AmepHKa, I0wuan Amepuka, Ascrpaanda. Beero 426 aHa/N30mB.

*%* CCCP, (Kpeim, Kapkaa, 3akaskasbe, ¥Ypan, 3abailtkanbe), OPI', BHP, ®@pannna, Hra-
must, AAramA, fAnonns, Manatisun, Hugonesus, Apasmiicknit n-os, Cenepnas  Adpuxa, 3anan-
nan Adpura, Ilentpanbuan Adgpuxa, Bocrounana Adpwka, JO0mHAadA Appura, o-B Majarackap,
CIIA (Ckaamerhie Topsl, IOta, Hesaza, Hewo-Mexcnko, Mownrasa, Kamugopyus), Hawrana,
0wnan AMepnka, Ascrpaana, Hosaa 3enanins, AnTapKTHIA. Beero 292 ananuaa.
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Tabauya 28
Kpemumii & nedeannosbix enennrax n doroanTax

IMopoasl, pernoHs
(B ckobrax olbem BEGOpPKN)

. Herouunk
, % 8 Ui A E HHBOpMAIIH

"

Hedeanuorsie cnenntor

Cpeanee mo 48 permonam
aeMHOro mapa (48)* . . . | 25704 1,25 10,04| 0,02|—048
Baarpiickmii  mur, ofmasn

BhiGopKa (30) . . . . . . 255 1,09 1004| 0,24 [—0,309
CCCP, Roascknii m-08 (66) 254 1,11 (0,04(—057| 081
CCCP, reocHHRANHATBHEIC
Pernonbl a3naTCKoOM gacTi,
obmas shGopka (30) . . 25,6 1,83 10.07 |—057| 059
Adpura, obmas BuGopka
) el e G el s B 25.9 1,45 10,06 |—0,49 | 007
O-8 Magarackap (20) . . . 26,2 098 003 — — 1541, [%38].
[207
Oknan Adppura (27) . . . 255 1,63 | 006 |—0,16 [—0,78 | [207], [133]
CIIA: obmas sribopka (20) 26,5 K3 o g Y] e —
“DoHOANTHL

Cpeanee mo 20 KOHTHHEH-
TaJAbHBIM 1 CYOKOHTHHEH-
TANBHBIM PEruOHAM 3eMHO-
ro mapa (20)** . . . . . 266=04 | 088 [003|—0,19]|—0.75

Eppona, llentpaannas u
Sanagnas, obmaa BrOOp-

e R e s 26,3 1,22 1005 — —
Adpnra, ofmas puGopka

e S e i S e S 26.4 1,20 1005] 023| 1,25 [207], [133]
O-B Magarackap (27) . . . 26,7 099 1004 — — [15‘{211 [j238].

207

CIIA, obman BeGopka (21) 26,7 14310081 — -—
0O-Ba Tuxoro, HWaguiickoro

n ATIHaHTHYECKOr0 oOKea-

ORI e e 25.1 146 10,06 — —

* CCCP (Koabckuit m-0B, VKpamuckmift KpucTasmmdecks MACCHB, 3aKaskasbe, Vpai,
Kasaxcran, Cpenras Asua, Bocrouxan Cubups, Tyea, Cu6upckas maargopma), Ilsenus,
Hopserna, OuanaAamna, WraiuA, Hopryranmsa Auraua, Wanus, HKHP, Hualouesns, APE,
Mapoxko, I'ana, I'suses, Korro (Knnmaca), anasn, Henmn, AHroia, Comanu,  3amGius,
I0mnan Poflesus, IOro-3ananman Adpuka, I0mman Agpika, 0-sa Malarackap, Komopckue
CIIA (Hosan AHrams, Bupmsuana, IOta, Monrana, Bnckowcu, Texac, Aprauzac, Kammbop-
Hu, Operon), Kanama, Ipennannna, IMaparsait, Bpasuans, AprenTuna, Ascrpamma, Hosas
3enannnA, o-8 Tautu., Beero 584 aHaJM3a.

** qYCCP, PP, Hranns, @panuusa, Menanus, Hopryranma, Awrans, Nunoneans, Cepep-
Had Appnka, Bocrounas Adpuka, IlenTpanbuan Adpnka, Amrcna, [Oro-3anammas Adpuxa,
IOomnan Appuxa, o-p Manarackap, CIIA (CraamcThie ropsl, Iwuaa [akora, ApkaHaac),
Iwknan Amepnka, Hosaa 3enangua. Beero 245 aHaJN308,
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Tabauya 29
Kpemunii B MeTamMopdhuuecknx mopojgax

I p - CTOYMHNEK
(B (rt:«]aat[')‘rjcle)ll:;:'lﬂﬁ'lx‘:;prI:::,]r'f]:}(l)mm) x, % s \4 A E :lﬂtbupmﬂlulll
Amprdoantn
Cpejgnee 1o 25 permoHam
30MHOTO mapa (25)* . . . 228+ 05 064 | 0,03|—0,46] 0,10
Ilaardopmennbe PETHOH b
AeMHOTO mapa, obmas Bbl-
GOPRE-BN) s e b 229 1,51 | 007 |—0,27 |—0,54
Baarniickuit muTt, obmasn
Bufopra (28) e i 23,2 134 1 0,06] — =
CCCP, VYrpanHckunit kpu-
CToIIIIIecK il MACCHB,
HIGKHAE apxeit (28) . . . 22,5 078 |.003] — — B Bi
Ceapujon
[103]
Tam ke, HIGKHNIL IPOTE Po-
30it (98) v el 231 1,28 | 0,06 — e To e
CCCP, reocHHRINHAJBHBIE
pernoHbl asmaTeKoil YacTH
(e gl Mt Ele it ke 221 1,01 | 0,04] — —
O-8 Magarackap (20) . . . 22.5 206 | 0,09 — —
PEaHanR ((20) il d T 22,5 1.66. 00— —_
DRIAOCNTEI
Cpeanee mo 16 paiionam g
{1 el n G B PR Y L L 1.37  110.08] = b
DRIONTE N3 KIMOEPAITOB 21.2 134 { 0.08] — B. A.
Kyromin
‘ [64]
DrJOruTHL M3 MeTamopdu-
YeCKHX TIOPOJT B 22,6 120 1. 0056] -— — To ke
Adpura, odmasa Bubopka
Ched LBt W S e SR e 21,4 1,21 | 0,06—0,89| 0,65
T'neiicst
Cpesree mo 31 perunony seM-
Horo mapa (31)*** . . .| 306=%0,5 | 1,52 | 0,05|—0,64[—0,51

* CCCP (Koabckuii n-os, Kapenns, Vepauncknit wpucrannudeckmnit maccms, Haswkas,
Vpan, Kasaxcran, Cpenaaa Asus, Cubupckas naatdopma, Hainbauit BocTok), @HHAAHINA,
TIHP, ®paumua, Aaraua, Wapgna, Manatiaua, Maspuranus, Beper Caonosoit Koetr, Bepxuas
Boaekta, I'suses u Hurep, Toro u Jlaromed, IOmuan Pojeans, IOro-3ananuaa Adpuka, o-B
Maparackap*, CIIA (Hosaa Asrauda, Muumran), Kamaga, Beero 370 aHainson,

#% CCCP (INonapusift Ypan, IOwmmlt Ypan, Cesepreiti Hasaxcrad, IOmunmi Hasaxcran,
Cubupekas naardopma), ITHP, Hopeerusa, Ascrpus, OPT, Auransa, CHIA (Kamugopuun),
Toro, Tausanua, Imwnaa Appuka, Iasafickne o-sa, Hosaa HaJjenopma.

*w¥ OCCP (kom:c:mﬂ n-o08, Kapeana, VYrpamackml Kpucramumueckuit maccus, HKapkaa,
Vpan, Cpennsas Asusa, Cudupckad miargopma, 3abalikanne, JTansuuit Bocrow), ITHP, YCCP,
Wranma, Aserpuda, Ounnanaus, Wannsa, Masputanns, Manu, Bepxuas Boabta, I'sumern, Toro,
Ilaromest, o-8 Manarackap, CIIIA (Hewo-Mopk, Ilencnnseannd, Mopwiens, Muuuran, Mpuawxc-
c({-ra), Kamaga (Onrapmo, Heebek, Bpuranckaa HKonymOus), Iafiana, AscTpajma. Beero
410 analIu3oB.
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| I podoancenue maba, 29

y A HeTounnk
(n cu'gélig);l:lrﬁ}',bg;u;:%oplm) * % 8 v A 1 HHhopManuu
Baarniicknit muyr, obman
BROOPRA (501 S0, Lo 30,8 345 | 01 ] — -
CCCP, Vrpauuckmit kpu-
cTaMInIecknit Mmacens (31) S5 2,39 [ 0,08(—0,22|—0.80
CCCP, Cnbupckas mnaar-
hbpas (30) b T s 324 3,07 | 0,10 |—0,51 [—0,59
Samaguas Agpuna (70) . . 30,4 320 | 01| — —
O-8 Maparackap (32) . . . 30,8 231 | 0,08]—0,41| 094 [154],

[238], [207]
Ranaja, ofmas suGopra
I el e TR B B T 30,6 361 | 0,42|—0,07 |—0,76
Raunaga, mnpos. Kpedex,
obBejnentsie Mpodsl O
raeiicam  amguboauTOBOIM

S G TG 30,2 064 | 002] — — [180]
Tam ke, mo raeiicam rpamy -
auToRON gammn (12) . . . 29,4 099 | 003 — — [180]

Kpueranmmueckne  caanust

Cpepmee no 40 permomam

3eMHOTO mapa (40)**** . | 294+09 [ 245 | 0,08(—008 —0,34
To sxe, obman srGopka (91) | 293+1,0 4,71 | 0,16 |[—0,16 |—0,50
Ouansagma (22) . . . . . N4 356 | 01| — s
CCCP, ¥pax {20) . . .4 . 271 546 | 0,20 — o
CCCP, TIpnbaitkanne (20) . 311 5,20 | 047| — L

CCCP, Cnbupckas maar-

il R el Bl el S 28,5 456 | 047 — a0
Adpuka, obmas Buopra
BRT LA D L 29,0 477 [ 046 — =
O- Magarackap (20) . . . 815 ey B b ) — [15?]. [I238].
207
Kanapma, obmas Bufopra (25) 208 461 | 045| — -
Hosas 3eaanaua (21) . . . 26,7 345 | 043 — S

**%# CCCP (Kosbeknlt m-op u Kapeans, YKpawackmit Kpucramnndeckuil maccns, Kaskaa,
¥pan, Cpenuaa Asum, Anrtait, Bocrousas Cubnps, IIpudafikanse, 3abaltkanve, Cubnpcrasm
maargopma, IIpnmopse), ITHP, YUCCP DQuunaniua, IIesenna, Hoprerna, Tpeuusn, Benbrus,
Dpavnns, f-(HP, Manaitaus, Maspuranua, Maan, Bepxuas Bonpra, Temmes, Hurep, Leper
Cnonosoli koerm, I0wran Poneans, Iowuan u I0T0-3amanm asn Adpura, o-8 Manarackap, CIIA
(Hosasa Aurana, CRajImcTbie ropsl, Muunran, MuHeecoTa, Mapunenn, Hamugopuns, Operon,
Bammnurron), Kanapa, IOmuan Amepnra, Hopaa 3enaniug. Beero 538 aHammaop,
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? KpeMuusg B aM@ub0INTAX HOJHOCTBIO COOTBETCTBYIOT MArMaTHUeCKUM
nopojam rabépo-HasasbToBOM I'PYIIL.

IRIOTUTE, 00BEM apaJInTHIECKOI MHGOpPMAIUN 0 KOTOPBHIM Bee emie
HeJIb35l IPHBHATH J0CTATOYHBIM, IPEJCTABIEHLL JIBYMSA TPYIIIAMH, Pe3Ko
Pa3INYATOIUMHCH 110 YCAOBHAM I'€0J0THUYECKOT0 HOJ0KeHus. JKIOINTHI,
BCTPEUAIOLIMECs B BU@ BRIIOYEHHWI B KHMOEPJINTAX, 10 paciipeieneHnio
KPeMHUA aHalorMaibl MeJ0YHBM OKeannueckum Gazanpram (cm. Tabi. 21).
ManTuiinoe mpoucxoienue dTUX KCEHOJUTOB DKJIOTUTOBOTO COCTaBa HE
BBIBBIBACT COMHEHUsA. Bpime yjke oTMedagach aHATOTHA MY CPeiHuM
COZlepyKaHMeM KUCJI0POja B HKIOTUTAX M YJABTPAOCHOBHBIX TOPojax.
Ilponexossienne HKJIOrMTOB, BETPeYaeMBIX Cpej  Metamoppuyeckux
HOpoJL, 10 CHX T0p elle He HAILI0 0ZHO3HAYHOT0 o0bACHeHN, X0TA D0Ib-
HMIMHCTBO MecaefoBaTe el cuuTaerT NX OTTOP/KEHIAMU MaTepuaia BepxHei
manTum [45, 54, 89, 113, 130, 168, 233]. Ilpnnumas Bo BHHMaHue HA3KOE
cojlepsraame Kucaopoa (44,1%), ManruiiHoe DpoOMCXO/KIeHHe M BTON
PasHOBHHOCTH JKJIOTMTOB HpejcTaBisercsa BechbMa BepoaTHnM. Ilo xa-
paKTepy pacupeieSennf KPeMHUS HKIOTUTHL DTOM PasHOBUAHOCTH $B-
JNAI0TCA AHAJOTAMU KOHTHMHEHTAJbHEX 0a3aixbToB H rabddpo.

I'pynma nmaparmeiicoB — KpPHCTAJMIUYECKNX CJIAHIEB TaKk/ke MOIKeT
‘ObITH 00BEMHEHA 10 COIePIRAHNI0 KPEMHIA, TOCKOJBKY Pasinyua MesRIY
aumu npu 1 %-noM yposHe 3HaumMocTu He cyuiecrsennni. [Ipu aTtom na-
Ga0/laeTes yMBATEAbHOE COOTBETCTBHE PACIIPE/IeNeHis KPeMHUA B THeil-
cax m rpaHojguopurax. B oramume or rueiicoB B KpHCTANINIECKIX CJaH-
IaX 3aMEeTHO YMEHBIIAeTCH YIOPSJ0YeHHOCTh paclpejleleHus KpeMHus,
YTO BHIpasKaeTcs B CYIIECTBEHHOM yBelnuenun kosQduimenta BapHanumn
ero copep:anmii. Taxkum oGpasoM, pojb HPOTPECCHBHONO MeTaMop-
¢usMa B YOOPANOYEHHN pPACHpe/leeHus KPeMHHA B IOPOJax B JaH-
HOM cJy4Yae BHICTYHIAeT BechbMa OTYeTIHBO.

. OCAJIOYHBIE MOPOJIbI

B cnaGo mMeraMop@u3oBaHHKIX W He DO/BEPTABIINXCHA MeTaMophusmy
PMHUCTEIX OCAJOYHHIX TOPOJAX COMEP:KAHHe KPeMHUA He3HaunTeldbHO,
HO 3HAYMMO HOHIZKEHO 110 CPABHEHWI0 ¢ KPHUCTAIINIECKUMU CIAaHIAMN
(ra6m. 30). Ilommxenne ero ¢BA3AHO ¢ M3GHTOUHBIM COJl@P/KAHMEM BOJIbL
u yraexmeaors. [locie MCKIIOUEHHA YIAEKMCJOTHL W mepecyera Ha 10-
pony, copepskamyio 0,8% H,0, comepsaanme KpeMHuA B TIMHECTHIX ClaH-
Hax CTAHOBMTCHA AHAJOTMYHEIM KpuerajiamgeckuMm caanmam (29,5%),
a B rammHax nosmmaercsa mo 28,5%.

Pacupejenenne KpeMHHA B IJIMHAX IPAKTHYECKN IOBTOPAETCS B CO-
BpeMeHHEIX TayGOKOBOJAHKIX TAMHUCTHX ocamkax (radm. 31). Xapax-
TepHo, UTO B U3BECTHAKAX KPeMHWiI mprobperaer poiib BTOPOCTEHEHHOTO
KOMIOHeHTA., DTO B IePBYI0 ouepehb HAXOIAT OTPajeHme B Jorapudmun-
YecKE-HOPMAJABLHOM pacupesieleHnn ero copgep:anuit. B cpeguem conep-
JRANTE KPeMHUA B MeJarndeckux ocafKkax OKeamoB ¢ YYeTOM pPacmpocrpa-
HeHNs pasaudHEX rpynn ocagkos [182] mosker OwTh HPHHATO paBHBIM
20,5%, uro Guausxo mmppe, moayuennoin A. B. Ponoseim m A. A. flpo-
menckum (19%).
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Tabauya 30
Kpemunii B 0€aJl09HBIX H0OPOAAX

Ilopomsl, peruoHs z RS & st A ¥ "
Otwossatoomes | 5 | e || VU | b
I'AuHuneThie caaHibl
Cpeanee mo 24 peri-

OHAM 3EMHOTO mIapa ;

(AL e 275+09 241| 0,08 | 055/ —0,79
CCCP, reocunRINHA-

JBHBIE PErHOHL, 00-

masn seiGopra (31) 986G 234] 008 — 2
Manaisua (22) . . . 27 4 5281 0,19 | — o [131]
Kanaga (20) . . . - 28,8 255 009 | — - [251]
Iansbt 3
Cpeanee no 20 perno-

HAM 3EMHOr0 mapa ]

(ONA" s s BB E DT 1,64 006 | —0,10f —0,44
CCCP, Pycckas niaat-

Sopwa . oiov e v 1280 LI01 GG T 1 i (321
CCccep, Crungeras

STUET LRt e 26,2 229( 0,09 | — 22 [32]
CCOP, Kapras . .1 26.3 1,08] 0,04 | — bt 132]
Ouuanuana (22) . . 25.6 2,05 0,08 | — — | [241], [241a]
Manaiiaua  (29) . - - pL | 505] 020 — t [131]
0O-8 Maparacrap (24) 24,6 2441 0,09 — St [154]
Kanaga (29) . - - 280 440| 046 | — | — 1251]
JnaToMATHI
Cpeanee mo 14 paii-

onaM (14) . . « . - |359+22 4,201 042 | — =
Ileckn w necYaHNEN
Cpenmiee 1mo 20 perno-

HAM B3EMHOTO mapa

(0 Bt R SRR 34,714 3,15| 009 | 006 0,32
CCCP, Pyccxas niar-

gopma . . . . . . 375 SIBPOMD =ikl (321
cccPh, Crnderan

BT ANL e 36.7 3821 010" = — [32]
CCCP, Haskas 32,0 624| 020 — | — (32

* CCCP, (Kpeim, Kapikais, 3axanraane, ypan, Kasaxcra#, Cpe/iHas Aand, 3adaliranabe,
IlanbHuit BocTok), IHP, TOP, BHP, ®@pasuna Anrnpa, Wranua, KHP, Manaiiaua, CIIA
(Hosan AHrais, ITeACHILBAHNA, Munnecota, CxaaucTbié TOphl, Henana, Lm0 pIKIA, Anabama),
Kanajga. Beero 2562 aHanmsa.

#% CCCP (Pycckas naatdopma, CEHMCKRAm nnuta, Boasmoit Kapraa, Yrpanaa, Kpbim,
vpan), THP, TP, OUHAAHINA, Hopserna, OpaHmis, AHMINA, 3anainan Adpura, o-8 Maja-
rackap, CIIA (CkammeTeie ropsl, Wnaurotie, Txopiaunn), Ranana, 0muan AMepuka, Aserpa-
auA. Beero 214 aRAnnaoB.

#*% ((CCP (Pycckan nmaatdopma, Crugeran momra, Boasmofi Kankas, Kpeiv, Yrpanda,
VYpan), DAP, DuAnaHIMA, Mpaunnns, Aaraud, KHP, Mamnaitann, 3anaguad Adpuka, o-8 Mana-
lz'aﬁﬁnp. CIIIA (HosaA AHIINA, Ranugopunn), Kanaga, Omuan AMepuka, ABcrpanud. Bcero

AHANIH30B.
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I podoancerue maba. 30

IMopofsl, perHOHBI
- |l Awnn | B u
et R I o G e o B
HapeeTHART
Cpennee mo 20 peruo- ToaHOCTD
HaM 3eMHOr0 mrapa OLeHOK He-
DI L S E 34010 — 235 | 0,70 |—044| 0,68| nocraToTna
(S)
BHE (A7) =i 2,54 0,049| 0567 105 | — —
Manaitzus (73) . . - 090 |—0346| 0528| 095 0.34] —1,34 [131]
0-8 Magarackap (36)| 1,56 0,029| 0,394| 066 | —0.44 —0.14 [154]
Kanana (37) Zas 074 |—0991] 0853| 208 | 084 —0.90 [251]1

#x%#% CCCP (Pycckas miardopma,

xanwe, JIanbHEuil BOCTOK, IIDHMODEE),
(Bpasaasuas), 0-B Mapmarackap, CIIA,

Mpnorexxse, Kpeim, Kaskas,
TOP, 9CCP, ®pannma, Maaaiiansa, Haaus,
HKanxana, I0mxnan Amepuxa. Beero 364 aHamisa.

IIHP,

3akaBkasbe, ¥ pax, 3adaii-
Korro

Tabauya 31
Kpemunii B TaIy0oKOBOTHBIX OKEAHHYECKHX OCAJKaxX

HeTodHIK
Qcankn (B ckoGrax 06beM BHOODKH) 5 % S v uadopma-

ITHH

TomuancTHe rayboxosogmeie (memee 10% CaCOjy)
B e celines ol o o s 250+08 200 | 008
KapGoratmse (Gomee 10% CaCOg) (14) . - - - g 6,61 | 0,54 [182]

# TOYHOCTH OIEHOK HeLOoCTATOYHA.

Tabauya 32

PacupejiedeHie KPEMINsa B 0CAA0UHOI obomoure maTocdhepbl HA KOHTHHEHTAX

Cpenaee Koadpd- | pacupocrpa- PacnpocTpa-
Hopoms conepma- | EEHT Ba- | pemnocts B HEHHOCTB 110~
HHe KpeM- cﬂzﬁﬂ“; OTHOCHTE b= Iﬁ’gﬂfﬂ 6’!33"'
) - 0/ -
HEA, % it HuE JIOYKH
Ocagounbie
FapEwcTHe CIAHOH . . . . - « -« 275 0,08 53,0
BT o e e Vs e R G 255 0,06
IecKkH B TeCYaHAKH . . . . « » 34.7 0,09 254
TBDOOBETRE . - fois 5w s 3.40 0,70 20.8
DRATOPHTRL |- v o o v ys boteieslie 0,035* | He omp. 0.8
EDD/IReE T 1 T et e e 23,6 0,21 100,0 80.4
* ITo mammum @, Crioapra (Horn, 223).
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ITpodoascenue maga. 32

Cpeamee | HOMBWE | Pacupoorpa- | FASTCTIR
Topors: ke xpen- | PHAWM | grhocyment. | POA B % o
mm, % | Conepra- HEX 9 Macesl 060~
y hiiiic NOYKN
Idpdysusanre
BasanpTe npatopMenHse . . . . 23,0 0,04 5,6
BasannThl TeOCHAKIRNHAIBHEE 23,0 0,03 b |
ABRGBATEL | v 4 T TRk 276 0.04 41,3
L i e M DAL R G e 30,6 0,035 038
Kucane sddysmeur . . . . . . . 34,2 0,02 21,0
BERERT S L e S T 289 0,03 0.1
Gl (o e - ek e e RS S RERR B SR 26,6 0,03 01
NI s e 27,3 0,03 100,0 19,6
Cpeauee JJia  0OCAZ0gHOI 000I09KH
HA HOHTHHEHTAX '« i s v v & 4 24,3 0,17 100,0
Tabauya 33

Pacnpeeaenue KpeMans B 1op

02X «TPAHUTHOI »

000kl anTocdhepni

Cpennee | Hoaddu- | paenpoerpa- | Pacupocrpa-
Topons cofleprka~ | WHEHT Ba- | gepyocry B | HEHHOCTH NO=
I Hue KpeM- | PHALH | gppgcmpeap- | POA B % OT
nusm, % | COAepa- HEIX % Macent 060~
Huit JOYKN
MarmaTnueckue
SRR - e i 34,0 0,02 63,7
IEPRBORRONITRE. 0l i s L 30,5 0,04 o
KBapnessie JUMOPHTHL . . . . . . 28,5 0,05 2,9
HELL T R A S I RO 26,0 0,05 16
EEMBEIR o e e e 28,2 0,03 09
Hedgernmnosbie CHeHATH . . . . . 25,7 0,04 0.1
BREG G o R e e e 228 0,05 9,0
L OB - Sl 196 0,06 }
ABRERREERL (i G el i 18,1 0,05 0,3
L e P v 31,8 0,03 100,0 53,4
Meramopdpndeckue
Hpucranamueckne clIaHmsr . . . . 29,4 0,08 84.0
THeiicht (maparmeiicnr) . . . . . . 30,6 0,05 e
AMOEOOIRERE L 22,8 0,03 8,2
Hpapoursr 1 mecyanmkrm . . . . . 36,7 0,09 7,0
BapBemam . o s 15,0* | He onp. 038
CRRBIHGOL 3 i W it g 29.8 0,06 | 100,0 46,6
CpenEee 1A ¢«rpaBATHOI 0007109~
B EETOSMOTN mwir ey r 30,9 0,04 100,0

* IIo panneiM A. B. Ponosa u A. A. Murancosa [997.
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Tabauya 34

Pacnpefeicnne KPeMARA B MATMATHYECKHX IOpoJax NaaTdopMeHHBIX
I TeOCHHRINHAJBHBIX PETHOHOB «TrpaHuTHOI» o0oxourn JnTocdepsi

IOpesane raatdopmst TeoCHHEKIMHAITN

e ACTIPO - THe ” a-

Topons: e | memn s | et | e

HIE KPeM- | OTHOCHTENb- | HUE KpeM- | OTHOCHTe/b=
HHuA, % HBIX 9% HuA, % HBIX %
T P R R B Sl Hires e 34,0 74,0 34,0 43,0
PDRBMOPITRL Los L e it 30,5 10,8 30,5 43,0
Kpapuessie JHOPHTH . . . . . . 28,5 24 28,5 4,0
g e o SR SRR SR S M S 26,0 14 26,0 20
T'a6opo A ooy, SO U S 22,8 10,0 22,8 70
HOPENOTETEL e s ol e din et 20,0] 03 20.0} 03
A M e LS R 18,8 » 19.6 >
EIHC R oo i gt id St Al e 28,2 1,0 28,2 06
Hedgeanmopele CHeHHTH . . . . - 25,7 0,1 25,7 0,1

Cpennee i MArMAaTHYeCKHX IIO-

o e R e T B azd 100,0 a2 1000

Pacupenenenne kpemumEa B ocafouHo#l ofomouke amTocdepsl paccdm-
tauo B Tab1. 32. JIrobousTHO, 9T0 MOCIe MCKIOICHHAA H3 COCTABA CPEIHEro
0CaJIKa BOJE M YIIeKHCIOTH COJEP/KAHNe KPeMHHA B MOPOJe CTAHOBHTCH
OpaKTHYeCKH aHAJIOTHYNEIM KpHcranmmieckomy ciaanmy (29%). B «rpa-
unTHOI» oGomoure (taba. 33) MarmMaTmyeckme WOPOAL OTIAMYAIOTCH
HECKOJBKO 00JBITAM HAKOIJIEHWEM KPeMHUS 0 CPaBHEHHIO ¢ MeTaMopdu-
yecKnMu (3a cuer rpasmToB). OTMeuaeTcA Takike He3HAYMTEJNbHAA pas-
HHIA B CPeJHEM COJAePKAHAN KPeMHUA MeKIy MArMaTHdecKUMU HHTDPY-
SHBHEIMI 0POJAMHE ApeBHAX maaTdopm 1 50ee MOTOIEX I'e0CHHKINHALE-
HEIX 30H, 00ychoBiIeHHas GoJee IIMPOKWM pa3BHTHEM TDaHOIHOPHTOB
B TeOCHHRIMHANBHEIX 30HAX (Tadm. 34). B cpemmem ke pacupepenenue
KPEeMHHA B ¢TPaHATHOIN 060109Ke TATOCHEPLL IOYTH TTOJIHOCTHIO COOTBET-
CTBYET €ro pPacmpeesenuio B IPAHOHOPHTAX.

3. AJIIOMUHU
MATMATHYECKHUE ITOPOJIbL

Anromunnit — maubosiee XaparTepnnii n3 INTOPUIABHEX HOPOA00GPa-
BYIOMUX SIEMEHTOB 36MJIN, MAKCHUMAIBHO KOHIEHTPUPYONUICA B 3eMHOM
Kope mo cpaBHeHNIO0 ¢ ManTHeil. Roadduiment KoHOEHTpaIUHE aTlOMAHT
B I'PDAHUTAX 110 CPABHEHUIO ¢ NePHAOTHTAMU COCTABISET 3,7; cpefHee ero
cojiep;RaHMe B JYHATAX O OTHeNBbHHIM permonam cuHmkaerca mo 0,4%
NpH OTHOCHTEJIBHO BHCOKOM Koddpdunuente apuanun copep:xanmit (0,5—
0,9) (raGax. 35). CopepswaHms allOMHHHS B YIBTPAOCHOBHEIX IOPOJAX
B GOJBIIAHCTBE CIYIaeB PACHPE/IeIeHE B COOTBETCTBUH ¢ JIOTHOPMAJIbHEIM
3aKOMOM, 4WTO TaK/Ke HOAYePKHBAET HEPABHOMEPHOCTH pacipejeleHns
ajeMenTa. 3acay;KuBaeT BHUMAHWA Pe3Kas PasHHUIla B COJCPHRAHIE alio-
MHHHA, CYIMECTBYIOMAA MeMAy NepHjoTHTAMH U JIYHUTAMH, IOYTH
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A"'monnunﬁ B YABTPAOCHOBHBIX IOpPOJaX

Tabauya 35

8

A

E

Bl OHBI - — Herouankg
(® Ly ot'i-br::en:“mﬁopxn). % % lgx g’:: ¥ 2"{: E‘:’g‘ “B?IH;:W
JyanTsr
Cpeamee nmo 18 permoHaM
semmoro mapa (18) * . . 0,69 —0,284 | 0,348|0,57| — — |TounocTh
OLEeHOK
HeJlocTa-
TOYHA
MR (0) el 0,42 —0,518 | 0,321 0,51 | —0,20| —0,82
IOr Cabupm (25) « « . . | 057 — 1052 |09 087|—031[T. B. lln-
myc [79]
IlepugoTHTHI
Cpexnee mo 28 permoHaMm
semuoro mapa (28) ** 224{)) 0281 | 0330({0,54(—081] 053
(2,54
CCOR, YDA .(48). " o & s 1,06 |—0,093 | 0370|061 |—0,84 0,50
CCCP, wor Cubupu, rapm-
Gypratel  (46) . . . . 0,79 — 069 |087| 086 045|T.B.Iln-
6 uye [79]
Ajdpuka, odmaa BHGOpKa
(1;:5’2) --------- 1,89 —0,024 | 0,462|0,79] — )
Adpura, HRomro, (KuH-
maca) (16) . . . . . . 2,50 0357 | 0,181028| — —
Ceseprafd Amepuka, 06-
masn Bubopka (18) . . 1,00 —0,189 | 0,46010,79| — Ll
IInpoxcennThl
CpesHee mo 35 permoHam
3eMHOTO mapa (35) *** 1230+033| — 0,98 10,43 | —0,29| —0,79
CCCP, Ypax (30) . . .| 184 0,180 | 0269|041 | 0,28 —050
A¢pura, Ilenrpanpuasn 1
10:kuanA, obmas BuGOpP-
) R A 0,95 —0,191 | 0416|070 — = .[i207]l.
178
Cesepras Amepmka, 00-
mas pubopka (20) . .| 185 0206 | 02481039 — | —
KumGepantbi
Cpennee mo 16 paiionam
L o SRR 2,60 039 | 0146022 — | —
To see, mepecuer Ha HO-
poay ¢ 0,5% HyO (Ges.
(o A e X 2,95 0447 | 0145(022 — ke
[0xman Adpuka (48) . . 2,20 — 0,66 (038 0,30]—0,72
To e, mepecder Ha I10-
poxy ¢ 0,5% H,O (Gea
Cls) il wiwle e ul s 2,54 — 085 1033| — -
IIngpuTsl
Cpejtaee o 12  paitonam
[ e s A R R 4,50 S 1,33 1030 — A

* CHOCKM cM. B Talmn. 19,
‘ IIpumevanue, Jina cayuaes norapudMauecKu-HOPMANIBHOTO pacmpeneledns B 9TOH W 110-
CRERYIOMME Tabanmmax Kpome oleHKH CPEITHero apu@MeTHHEeCKOTO ONpelelAnack MAKCHMAIbBHO
NpaslonofobHan onenka cpefuero cofepmanud [17]. IIpu Hanwaun pasHUIE] MEHKLY ABYMA

OLERKaMM, ONMaroil Man npessinatowein 10%

OTHOCHTEJILHBIX, MAaKCHMANBHO IpaBIONONoOHAR

OlleHKA TPUBeNiena B ckoOKaxX, OueHKH JOrapuMOB IOJICANTAHE M0 TPETHEr0 3HAKA IOCJe aa-
MATON, OMEHKH COMemMKaHuil — Mo BTOPOro BHAKA.
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TOJAHOCTBIO TOTEPABITUMI AMIOMAHAN B IPOIEcce BHIILIABICHUA 13 MaHTIHI
(em. Tabm. 35). XapakrepHo, YTO RUMOCPINTH M 0COOEHHO NUKPUTEHL,
KOTOPBIe MOTYT paccMarpuBaTheA Kak Haubojee TAyOHHHLE BLINJIABKI
YIbTPAOCHOBHOI MAarMel, OTJIMYAIOTCS MAKCHMMAJLHBIM HAKOIIEHIIEM
aJIOMUHUA B IPyOIe YJIbTPAOCHOBHBIX IOPOJI.

Conep:raHne aTIOMEHUA MOBHITAETCHA JOCTATOUHO PE3KO MPH Iepexo/ie
oT yabrpadasuros k ra66po-6asaxbroBeiM mopojgam (rabiu. 35—37), rak
utTo KodpPUIHenT KOHIEHTPAIUN HIEMEHTA B PAAY HepuioTuT — ratbopo
pocruraer 4,6 (4,2 B pagy mepumornr — Gasalsr).

OcnospiBasich 1a oRenepuMeHTanbex gaHubiX, [, 'pun n A. Puarsy
[43] npupator Goabiioe snauenme BapHALUAM B COTeP/KaHUM AJTIOMIHISA
B Oazaxnprax. B gacrHocTH, peayabTaTh SKCIEPUMEHTOB, BEIIIOJHEHHEIX
upn gasiaennn 9 kbap (aro coorsercTByeT raydmHaM okoxo 15—35 Kwm),
MO3BOJAIT cyAuTh 00 00pasoBaHum B 9THX VCIOBHAX PaCIIaBOB, COOT-
BETCTBYIOIUX BRICOKOTVIMHO3CMICTOMY OJHBAHOBOMY TosIenty. B oTamune
0T 9TOro orgenenue u aupdepennuanus 6a3aIbTOBOI MATMEL Ha GOIBIIIIX
rayomaax (35—60 kM) Beser or GOraTHX OJAMBHHOM TUNHYHLEIX TOJEHTO-
BLIX MarM K 6oraThiM OJMBHHOM INeX0uno-0azaiabroBuM Marmam. Haxo-
nert, Ha raryomaax 65—100 kM B yeaosusx masienus 27 —30 xkbap prma-
JIeHIe 13 PAcIIaBa TPAHATA HPHBOANT K YMEHBIIEHUI) COMEPIKAHUSA a0~
MUHHA W HEKOTOPOMY YBEJIHYEHHI COJEP:KAHUA KpPeMHe3eMa B HpPOJYK-
rax audepennuanun. Ecam paccMaTpuBaeMbie BHIBOMLL JEHCTBUTENbHO
0Tpa;kaloT npupoaHbie ocoberHocTH Auddepenmmanun  GasaabTOBOI
Marmsl, To pacupe/esienEne aTIOMUHEA B 6azalnTax MoskeT B o0mem cayuae
CIYAKUTh KPUTEPMEM JUIA OUeHKHN HX TeHesmca.

Obpamasch ¢ paceMOTPEHHEIX MO3UIMI K PACIPE/ICTCHII0 AJIOMUHIA
B Oazaaprax JuTocPeps, CJAEAYET OTMETHTH CYIIECTBEHHO IMOHUZKEHHOe
ero cojepxanne (Ha 5%-HoM ypoBHe 3HagMMocTH) B OasgaabTax miaardop-
MEHHBIX PETHOHOB II0 CPABHEHHIO ¢ 0a3aJbTaMH Fe0CHHKIMHAIBHLEIX pe-
ITHOHOB B HesaoM. B To jke BpeMsi aHAJIOIMIHOE PACIPEIEIeHITe aTIOMITHIA
cBoiicTrenno, manpumep, TpannaM Cnbupexoit mmartdopmer, Gazaabram
un moxepuraM A¢pumku m GasaxbTaM CRJIAMYATHX COOPY/KeHHHE Samajnoii
Eppouri. 3amerno Gosee BHCOKHM comepsKaHmeM aJlOMHHHA OTIHYAIOTCH
GasanpTe flmonum M NEKOTOPHX APYTHX pafioHOB B mpemesax 0CTPOBHHIX
- IyT, UTO HOATBEP;KIaeT PanHoHAJBHOCTH BHIAEIeHNA 0a3albTOB aHIE3MH-
TOBOM (opmaruu, samerno oboramennrx amovuuamem [63] Taxum oGpa-
80M, B IpejelaX TeOCHHKIMHAJNBHLIX 30H HAMeYaeTcs PasBATHE [IBYX
rpynn 6a3aabToB, 0JHA U3 KOTOPHIX MO COACP/RATNIO ATIOMUHUA He OTIV-
"aerca oT 6azaabToB wiaTdopM, a APyras XapakTepusyercs cyliecTBeHH0
TOBHINIEHHEIM €r0 COep:KaHneM.

B coorsercTBun ¢ sKcHepUMEHTANbHLIME AaHHEME [43 | MoiKkHO mpej-
10JIaraTh OT/ICTeHHe MArMbl, MATePUHCKOH 1A 6a3alIbToB AHIEBUTOBOI
dopmanmi, wa orHocuTeasHo HeGonpmux rayonrax (15—35 xm). [locaen-
Hee, ogHako, Tpedyer Golee TIATEILHOTO Te0JOTHIECKOr0 060CHOBAHNA,
NOCKOJBLKY M3BECTHO, UTO IAABHEE 0YATH, OUTAINOINE BYJIRAHE OCTPOB-
HEIX JYT, 9aCTO PacmojaraoTcsa Ha OOJXLIMNX TAyOmpax: mampuMep, Mar-

Martuueckuit ouar Kaouescroit cormku pacnonoken na rayoune 50—70 rm
[42].
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Anomuunii B radopo

Ta6auya 36

ITopoasl, pernonsl (B cCKOOKax o0Bem

HeTodHuK

* Crockm cM. B Tabm, 20.

BHIGOPKM) 5 E mHbOpMAaITT
Cpeanee 1o 45 ROHTHHEHTaJIbHBIM
1 cyOKOHTHHEHTAJLHBIM permo-
Ham 3emHOro mapa (45) * 1,10/0,42]| 0412 | 047
Espona
QEERAHIEA(26) « ¢ o o 0 . 164048 — — | [241], [241a]
: pATH LA 2 SR R s R 0,751008| — T
Espona, Ilearpaanpnaa m 3amaj-
Hast, o0mas Bubopka (40) . . . 1,6210,18| 059 | 0,28
.CCCP, HKaprkad ® 3aKaBKasne
o R T I T SRR R Sl R i 1.001042 | e
Asna
CCCP, reocuHHRIMHAIBHBE PErio-
HEl, o0masa BeiGopka (70) 1211043| 042 [—0,57
LOER YDAl (68) ) o0 il 141|014 | 020 | 015
CELEP,S Anea® (22). 5 e il 073(0,08| — i
Adpnra
Adpura, o6masn suGopka (48) . . 1,25/044| 0,36 | —0.68 (156)
3amaguasx Adpmka (37) . . . . . 11010143 | — =
I0kean AdpEka (35) . . . . . . 1,43(0,15| 0,30 | —0.76 (207)
O-B Maparackap(34) . . . . . . 0,53]006| 058 | —0,23 (154)
Oxeannueckne paiionb
O-pa Hujmiickoro, Tmxoro m Aft-
NAHTAYECKOro okeanos (10) ** 1881022 — =
Cepepuan Amepnga
CIIA, obmas BmGopxa (61) 1,49(045| 0,14 | —057
CIIA, Hopasa Asrama(20) . . . 1,86 (019 — =
CIIIA, Cranmersie rops (20) 143|043 — o
PR R S R A 1,56 017 | 042 | —0,62 (251)
TaM 3Ke, AHOPTO3UTOBEIE raﬁﬁpo
BN e e e e 0,98(0,08| 040 [ 0,22




Amovnnnii B HazaapTax

Tabauya 37

* CHOCKM cMm, B rafa, 21.

IToponst, he;nggfg L)(;}{;l;oﬁﬂax oGbeM %% g v g ‘B nf{l;;%::;ﬁim
IIaardopmennbie 6azaasTh
Cpeanee 1o 23 miatdopMeHHEIM
permomam 3emHoro mapa(23)¥ | 82+0,3/0.73(0,09| 004 | 023
- CCCP, rpammnt m Gasaxbthl CH-
fuperoi mrargopmer (140) . . . 8.2 0,96 (042 0,26 | 021
Adpuka, odmaa mubopka (40) . . 82 1084(0,10| 046 | 0.82
Sanammas Adpuka, noxepursr (40) 82 10,73|0,09| 0,34 36 [156]
H0sxHan  Agpura, gomxeputs (30) 8.1 0531007 — ek
BaszaabTh Te0CHHKINHATLHEIX
PErHOHOB
Cpeanee 10 25 TreOCHHK/IMHAIB-
HEIM PerpoHaM 3eMHOr0 mapa !
Y B et e i ST 86=+02]0,60)|007| 0,50 | 0,50
KonTnEeHTATRHAS 0JIHBHH-0a-
saxpToBasg opmanmsa (276) 81 (099(042] — = LB ARy
ToxnH [63]
Basaaprer angeaurtonoii opmanmm
e e el S o e 94 092|010 — — To mxe
CCCP, reocHsKIMHAJIBHEE DPermo-
HBI BOCTOYHOI 9YacTH (63) 8.5 092041 0,29 | 042
CCCP, Ypau, puadass (30) 86 0.8310,10| 0,07 | 0,22
Espona, Ilenrpansnas u 3amaj-
Haf, obmas Bubopra (31) . . . 82 080|0,10| 060 |—0,13
BB oy (U 0L e S S D 8,0 085011 — T
B G Tl s D Sl R 8.8 1,181043| 0,23 | —0,64
CIIA, odmas smbopka (136) . . 8.5 1,250,145 0,09 | —0,11
Orcanuveckne GazaabThi
Cpexguee mo 30 octposam Tuxoro,
Hapnitckoro 1 ATIaETAYECKOr0
REEaHOB(30): L e 8.0 085|011 [ —0,40| 0,03
Tonentoprie GasaanTh, IaBaii-
erme o-pa (116) . . . o .. 74 0,56]0,08| 011 | —0,24 [246]
Ilfenouneie (cyomesoudse) 6a-
sanbrel, Tapaiickme 0-Ba (35) 7.8 1,370,448 023 | —0,48
O-B PeoapoB (40) . . . . . . . 71 077{011| 0,38 | —0,08 [154]
Toaenrossie 0asanbThl OKeaHHYe-
ckoifl gopmamun (110) . . . . . 8.0 055(0,07| — — LB A v
. ToJHH [63]
Illesounse oMIBAHOBLIE Gasza/ibThl
OkeaHWUecKoil  hopmarmm (118) 7.9 1131014 — - To me
JlHO ArmnaHTH4eckoro 1 Tmxoro
OKeaHOB (36) « . « . . . A A 84 080(009| — o
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Hapsny ¢ BHCOKOIINHO3eMHCTHIMA (asalbTaM OCTPOBHBIX JIyT
(8,8—9,4% Al) u ¢yMepeHHO» TIHHO3EMUCTHIMI 0a3aIbTaMIl KOHTHHEHTOB
(8,0—8,5% Al) BuijleasieTca rpynua TOJEHTOBEIX H M@JOUHEIX OKeanmie-
cKuX 0azaabTOB, OTIMUAIOMAACH MOHIKEHHEM CONep/RaHueM aJoMIHIA
(7,0—-7.8% Al). TunmussiMu IpeCTABHTENAMI paccMaTpHBaeMoit
rPYIIEL MOTYT CIY:KETH OazanbThl ['aBalickuX OCTPOBOB M 0-Ba Peonbon.
Ilo pesyapraram nccaegosanmii I'. Maxgonaapaa n T. Kamyprr [246],May-
apea [282]um Ap. MOKHO MPEANOAATATH, UTO 0UAT 32 POJKACHISA rasaiickoil
Marmsl pacmosaraercs Ha rayoume 40—60 kM, a KoneuHas ee nuddepen-
[EAINA DPOMCXOANT HA OveHb HeGoabmux raydmmax (2—5 rm). Oreyr-
CTBIE 3HAYMMOTO PA3JAYHs B COEP/HAHNA aTIOMIHUA MEK/IY TOTENTOBLIMI
1 meaouEsME Gaganpravn ['aBaiicKuX 0cTPoBOB ¢ 06CY/H/IAeMBIX TOBHIMIT
He IPOTHBOPEYAT THIOTe3e O BOZMOKHOCTH (OPMHPOBAHMA MIEJOTHBIX
GasaabTOBHIX PACILIABOB B pesyiabTaTe pakIumoHHOI puddepennuannn
ToTenToBoi Marmu Ha rayouse 40—60 kM. YuuteBasa ocoGeHHOCTH TeK-
TOHNIECKOTO IOJO:KeHHA 0-Ba Pel0HbOH, MOMKHO TaKike KOCBeHHO CY/UTH
o Goabioii ray6uue 3aposkAeHns GeHEX amoMuHneM 6asaibTOBEIX pac-
I1aBOB, THIMYHKX JUIA ByJIKanos sroro ocrposa (Bopum, [lnron ne Hew,
ITnton e Kpa m ap.).

Mutepecno, uTo M0 COAEP/KAHNI0 aJIOMHHEA OKeanuecKue 0a3aJabThHI
cpeuHEEX XPeGToB He NPUMEIKAIOT K PACCMOTPEHHOI TPyNme oKeanmie-
cknx Gaszansros. CBoilcTBeHHOE MM pacHpefeleHHe AJIOMHHIA IpPaKTH-
WecKH He OTINYAeTcs OT BHUMCACHHOTO JIA KOHTHHEHTaJbHHIX 0asaib-
ToB. 3apomaenue 6asajabTOBOIl MarMbl STOTO THIA HA MEHBIINX raybuHax
[0 CPABHEHHUIO ¢ TOJEHTOBHLIME M MEJOYHBIMH 0a3aibTaMH OKeaHHIeCKIX
OCTPOBOB SIBIAETCA OJHUM H3 BO3MOFKHBIX oOpAcHeHM Ha0I10]aeMOT0
ABIeHHs, He NPOTHBOPETANIEM TeoJOorHIecKnM QarTaM.

Obpamasch K MHTPYSHBHEIM OCHOBHEIM IODPOJaM, HeoOX0UMO OTMe-
THTH cIeyiomee: KOHTHHEHTAAbHEE Iab0po B IeJ0M OTIHYAIOTCHA 3HAUH-
TeILHEM HAKOILIEHTeM AJIOMHHAA MO CPaBHEHMIO ¢ 6azanbTaMn KOHTH-
menranpEex permonos (9,1% Al no cpaBmenmio ¢ 8,2 m 86%), xora
B Ipefielax OTAABHHIX DPErHoHOB PasBuTEl rab0pommsl, pacupejeneHue
AMIOMUHNA B KOTOPHIX MOJHOCTHIO aHAJOTHIHO GasambTam (M. tadi. 36).
K umeay momoOHEIX PErHOHOB OTHOCATCH Sanajguaa Adpuka, HeKOTOphIEe
paitonsr CIITA m ocrposa Tuxoro, Numnitckoro m ATIAHTHYECKOTO OKea-
HoB. XapakTepHo, uTo cpejn (asanbToB TONBKO (Aa3ajbTH TAK HA3HBA-
eMoil aEeanToBoil (OPMAIMHE, COCTAB KOTOPHIX OB BHIYUCTICH B. A. Ry-
ToamEEM [63], COOTBETCTBYIOT 10 COACP/KAHMIO ATIOMHHIA KOHTHHEHTAIb-
HoMy rabopo.

CoraacEo sKcnepuMenTanpusn uccaefopanmaym J{. U'pura n A. Punr-
Bya [43] dopMupoBanme BHICOKOTIMHO3EMHCTHX 6a3albTOBHIX paciia-
BOB MPOHNCXOIAT B MAHTHH HA CPABHATEIbHO HeGOJBIIOH rayouse (0K0I0
30 kM), B TO BpeMs Kak OTHOCHTeNbHO OefHbIC AJMOMHUHHEEM TOJIEHTOBEIe
pacmiassr popMmEpyoTcA Ha OGOABIIHX rayounax (owromo 60 km). ITm
HCCae0BATEN YKA3HBAKT TAK/AKe HA BO3MOKHOCTR IOABJIEHNS BHICOKO-
PIMHOBEMHCTHX 0a3aj bTOBHX pacIiiaBoB B pesyabrate Auddepenima-
mun rayOmumoii 6asajbTOBOH MarMbl HA IPOMEHKYTOTHBIX rayonaax

(20—30 ®m).
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C paccmaTpmBaeMoii TOUKH 3peHMA OTHOCHTeNbHO oforamenHas aixio-
mununem ra66posas MarmMa B o0meM ciaydae MO/KET PaccMaTPpUBATHCA Kak
OPOIYKT BHILIABJICHHA H3 BePXHUX TOPH3OHTOB MAHTHH Ha MEHBIINX
rayOmHAX, WeM BHILIaBIeHNe OOJNBIIMHCTBA TONEMTOBHX M Tem Ooiee
Mea0YHKX 0asanbToBHX pacmaasos. OGpasoBanme rabOpoBoil MarMbi
MOKeT, MO-BHIHMOMY, TPOHNCXO[NTH TaKiKe B pe3yabTaTe dacTHIHOI
muddepennmanuy rayouEHOE 0a3aabTOBOM MarMbel Ha IPOME;KYTOUHEIX
raybunax (20—30 kM mam meHee).

Ecan npuBeeRELe JONMYIIEHNsA CIPABETHBE, TO O0e[HeHHLE aJio-
MuHIeM rabGpo HekoTopmXx paiioHoB Adpmku, a Takmke rabépo, ABIA-
JOINecs YIeHAMHE OCTPOBHEIX OKeaHWIecKnX 06a3aJbTOBHX CepHif, MOTYT
paccMaTPHBATHCA KAK MHTPY3UBHBIE Ipe/icTaBuTe n Hanboiee Ty OnHHbX
mopiwmii ocHoBHO# MarMul. C Apyroii cTopons, Goabmas gacTh rab0poBhiX
cépuil KOHTHHEHTOB MO XapaKTepy pacipejleleHus amoMUHHA ABIAETCH
AHANOTOM BHICOKOTJIMHOBEMACTHX 0a3ajbTOB AHIESHTOBOH Qopmaitim,
IPeJICTABIAA, KAK OTMEUaJ0Ch, TPOAYKTH GasaabroBoil MarMsl, 06paso-
BAMHON Ha OTHOCHTEIbHO HeGoJapmuX riy0OHHAX.

Kaxk B npejesax oT/IeTbHEX PErMOHOB, TAK W B IJ100anbHOM MaciuTade
WATPY3UBHBIE OCHOBHEIC TOPOH B COOTBETCTBHM ¢ OOJBINUM DPasBUTHEM
npoiueccos AnddepeHnumanun OTIAMIAOTCA OT CBONX 3PPY3NBHEIX aHATOTOB
Go:1ee BEICOKOIN JMcImepceneii pacnpefielenns aJlOMUANA (CcpefHuil permno-
HaJBbHBI KoodduuumenT BapHAEH COMEP/KAHMIL JJIf KOHTHHEHTAIbBHEIX |
raG6po pasen 0,135, nan Gasaasros 0,113, rnobanbusie OLeHKH Koapdn-
nmenta Bapuanun npusefenst B Tada. 36—37). Comepxanue aTOMUHEA
0YeHb He3HAYHTEJbHO (IPAKTHYECKH He3HAYHMO) CHHZKAETCA NpH Tepe-
X0Jie OT OCHOBHHIX K cpexamM mopogaM (taba. 38), ogHako ymopsaodeH-
HOCTh €ro pacupeeleHus CYIMeECTBEHHO BO3PAcTaeT, 4TO OTpazkaercs
B 3HAYMMOM YMEHBIICHHHA T00aJIbHEX ONEHOR JIMCIePCHA PAacupesieaenns
cOMep/RAHEA aJIOMUANA B JHOPHTAX W AHJE3UTAX IO CPABHEHHIO ¢ KOHTH-
HeHTAJTbHLMA Tat6po m Gasaxbramu. Kakoit-1nbo pasamipl B pacmpese-
NeHHN AJIOMUHUS B WHTPYSMBHHIX M 3(QQy3HBHBIX CPeIHNX HOOpojax
B 3aBHCHMOCTH OT I'e0JIOTHMYECKOr0 MOJOKeHNA PernoHa He OTMeYaercH.

CopepskaHne aXOMUHHA DPOJOJKAET MJIABHO CHU/KATBCA IPH Tiepe-
Xoje¢ OT CpeAHHX MOpoj K KBapIeBHIM JIMOPHTAM ¥ TPAHOAMOpPHUTAM
(ra6n. 39). Hecroapko Gollee pesko CHIKEHNE HPOABIAETCA B IPaHATAX
u ocobenno B kucanx apdysmearx mopopax (tadmx. 40, 41). [locaexame
OTANYAITCS OT CBOMX WHTPY3MBHEIX AHAJOTOB 3HAUMMO 0ojee HH3KNM
colep;KaEAeM AaJOMHUHEA, CBOWCTBEHHHIM TOJBKO YJIBTPAKHCIBIM IPaHH-
TOMIAM TIOBHIN eHHO#l mexounoctu. JlOomeiTHO, 9TO KaK B TPaHUTAX,
TaK M B KUCAHX 2 Py3MBAEIX MOPOJaX, PABBATHIX B mpeflexax pudeiicrmx
u nocaepudeiicknx reocHEKIMHANEH, HabmonaeTcas HEKOTOPOe HAKOTIe-
HUe aJIOMHUHAA 110 CPaBHEHMIO ¢ COOTBETCTBYIOINME MOPOJAMM JIPeBHHX
naaTgopm.

Taxknv o6paszoM, SBOJIONAA pacHpe/ieleHHs AJOMHHNA B MOPogax
«HopMambHOTOY paAga muddepenumanmm mopox JmTocPepsl MpoTeKaeT
HecKoNbK0 HeoOmuHo. CymecTBeHHAS HOTePA ANIOMAHHA YIABTPAOCHOB-
HEIMI TIOPOJIaMH B TPOTECCe BHILIABICHHA H3 MAHTNH CMEHAETCHA MaKCH-
MaJbEKEM HAKOIUIEHWEM DTOTO dJeMeHTa B OCHOBHHEIX HOpPOJIaX 3eMHOil
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AmoMunauii B IHOPHTAX M aHgE3NTaX

Tabauya 38

L i <
(B cnlggsgxnh:)glup:r:lgggtmm) x, % 5 ¥ A E umﬁg‘r’.:;';'.}'.m
Jnopnrsr
Cpensee mo 41 permoHy 3eM-
Horo mapa (41)* . . . . . 89+041]| 047 | 005 0,79 | 089
Espona, Ilenrpamsuags m 3a-
nmagHad, obmas Bebopka (24) 8,7 084 00| — =
CCCP, reccHHKINHAaJbHLE pe-
IHOHBL a3HATCKOM 9acTH, 00-
mas Bebopka (55) . . . . . 9.3 102 | 041 | 087 | 1.26
COCE, Ypal(21): = sl 89 074 006 | — =
10. H. Cno-
CCCP, Bocrounoé 3abaiikanne miop, P. M.
v TSN o Ty 93 146 | 042 | — —_ Pomanona
0-8 Magarackap (22) 88 09 | 011 | — — {154[]2. [2]38].
07
CIIA, obmasn suGopra (34) . . 9.3 083 009 | 003 | 014
AHesnTsi
Cpegnee mo 54 KOHTHHEHTAJIb-
HEIM 11 CYOKOHTHHEeHTaIbHBIM
permoHaM  8eMHOr0 mapa
A e AR T W 90+01| 0,50 | 0,06 | —0,27]—0,24
To e, obmas smGopka (156) | 90+0,1| 081 | 009 | 019 | 0,09
Espona
Espona, IlesTpaasnaas m 3a-
najguas, ofmas BuGopKa (25) 9,0 0721 008 — o
ECCE . Hanga(27) . . ... . 86 059 007 10 [ 08
1 e B 1) b S D R 93 0,65 | 007
L B ey pebh ks (i CLIB 88 01 10004 G = o
Aznsa
CCCP, reocHHKIMHAJBHEE pe- 2
rioHel, obmaa pubopra (30) 9,0 082 009] 051 | 032
CCCP, Ienrpansusii Hasax-
CERHBL)Y s N 9,0 071 008 | — -
CCCP, ITpmmopse (20) . . . . 838 0,56 1 —_ L
TuxookeaHCKHII  ByJKaHNYe-
cKuil mosc, obmas BHOGOPKA
A L S 8.9 081 ] 009 038 | 062
T e S 86 0751 0,09 | 008 |—0.70
MEngueama (21): o oo 90 084 009 | — -
Manaiisga (200 . . .. .. . 93 T D e — [131]
Adpura
Samannaa Adpnra, obmas BH-
GO (2t ) e s e o 8.1 066 | 008 | — — [156]
Bocrounas Adpnka, obmas
BT L R G e e 91 063 | 007 | — -

* CHocku cMm. B Tabm. 22.
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I podoasicenue maba. 38

11 L
(8 cxooﬁl:&iuog'b‘e)ﬁurzgx%%pmt) x % S ¥ A4 E ngtg%:a?u‘;n
O-B Maparackap (20) . . . . 9.1 048 005| — — | (1541, []238].
[207
Cepepuaa Amepnka
Obman BuGopka (30) . . . . 9.4 093 | 040 | 0,50 | 0,20
CIMA, Cramuctsie rops (36) 9,0 0781 009 | — -
CIIA, Kammdopansa (25) . . . 92 048 | 005 | — —
IlesTpansnas AMepuka
O6man BeGopra (26) ol et 9.2 085 009 ]| — o
O-B Maprunnka (29) . . . . . 97 033 ]| 003 | 047 |—0,85
I0:knan Amepnka
Oomas pubGopka (31) . « « 88 072 | 008| — —
Ascrpamna
Hopaa 3enxamgma (20) . . . . 9,5 074 | 0,08 | = r—
Oxeaunveckne paiioHbI
0-sa Hagniickoro u Tnaxoro
OKeaHoB, CYyOImeJI0YHEIe Ce-
Pl An) SERE L 9.4 0751 0,08 | — —

#*®k CgocKky cM. B Tabm, 22.

KOPHI. ,IIa.uee B CTOPOHY KHCJEX IOPOJ COJIep:KaHHe AJIOMHUHHASA BHOBb

CHMKAeTcHd, IOCTHrasg MAHEMYMa B I'DAHHETAX H KHCIHX sddysmuBax, T. e.
B OOpojax, OTINYalMuXcsa Hambolee CYMECTBEHHON KOHIEHTpammei

kpemuns (puc. 4).

A
Pue. 4. Bapmaumonuwasa
Juarpamma  aloMummii —-
KpemMHnii B ropHbIX mo-
ponax anTocdepn

1 — MarMaTH4YecKHe IopOoIb;
2 — meramopduueckue mopous
{ — xHcipie apdyansw, 2
TPaHNTEl, 3 — FPAHOIUOPHUTH,
4 — pDauMTHI, 5 — KBapIieBbie
AUOPATEL 1 TOHAIMTHI, 6 —
AHXC3NTHI, 7 — OMOPUTHI, 8 —
rab0po, 9 — rencHHKJINHAIb-
Hpie fazanbThl, 10 — (asaib-
T  CpejiHe-ATIaHTHYECKOro
xpefra, 11 — naardopMenHbIe
6asaneTel, 12 — TOIEWTOBLIE
Gazanwtel Tapaiicknx ocTpo-
BOB, 13 — 0a3allbThl OKeaHH-
YeCKHX OcTpoBOB, 14 — cue-
HATH, 15 — TpaxmuTh, 16 —
HedeIMHOBBE CcHeEnTH, 17 —
doroMTH, 18 — MApOKCeHH-
Thi. 19 — nepmportuter, 20 —
ns'}m'm. 21 — KuMOepanTHi,
22a — SKIOrMTHL M3 KHmOep-
JHTOB, 220 — 9KJOMMTH M3
MeTaMopduyeckux nopox reo-
CHHEJIHHAJCH, 23 — ampn-
OoimTh, 24 — rHeffcnl; 25 —
KEPHCTAJIIHYECKHE  CJIa bl
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Amomnanii B rPpAHOAMOPHTAX M KBAPIEBBIX ANOPHTAX

Tabauya 39

Topogs, perng::[hé é; mc;;oﬁxax o0Bem % % 5 v A B ngﬁggﬂ'&'x‘;u
I'panopnopurs
Cpeagsee mo 30 permomam B3em-
HORG mAPH (30) % o e 86=+01| 040 | 0,05 | —0,14/—0,21
Espoma
QREIATARR(38) . 1 . 4 .o 8.6 097 | 041 | — | — |I[241], [241a)
CCCP, Eanmma(58) . ' . . . 8.4 068 | 008 — =
Asna
CCCP, reocmukimuajibHbe pe-
roous, obmas BEGOpKa (95) 8.6 0,68 | 0,08 [ —0,09] —0,06
BEOE Y PARGIC) o3 o on 86 085 010 | — =
CCCP, Kasaxcra: (25) . . . 84 0,70 | 008 | — e
CCCP, Cpemuasn Asusa (25) . . 86 064 | 007 [ 018 | 0.23
CCCP, 3adaiikanne (65) 87 Q.79 1008 —
Adpura
Sanmagnas Adpura, obmas BH-
BOPRE (Y T50 0 e i e 8.2 0,75 | 0,09 | 0,416 [—031 [156]
O-B Maparackap (21) 8.3 0661 0,08 | — — | [154], [238]
[207]
Cesepnaa AmMepura
Fobmsaa (O o oo 8.3 078 009 | — = [251]
Kpapuepsie ZHOpPUTHL 0 TOHA-
JAUThI
Cpeasee mo 25 permoHaM 3eM-
HOPO, mapa (25)"* . .. . . 86+02| 060 | 007 [—0,19| —048
CCCP, Hamraa (26) . . . . . 89 0:64] 006 ] — =
BOCR - aR(8T) . ., 8,6 0,77 | 0,09 | 022 | 042
CCCP, Bocrounoe 3abaikanbe
TR e e Ol R R 8.4 0,80 | 00| — — | 10. H. Cno-
MITOD,
P. M. Po-
MAaHOBA

* CHOCKm cM., B Talm, 23.
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AnoMunanii B rpaEnTax

Tabauya 40

ITopoast, per:;f::;l()g nc)noﬁuax o6peM =%l s v A E. “g&rml;ﬂ
Cpennee no 65 permoHaM 3eMHOTO Ima-
T e i IR R AR BT B e S 74 1045 0,06 | —0,12 0,24
ITanargopmernsie 06JacTH 3eMHOTO ma-
pa, obmas BeGopka (248) . . . . . 7,21077| 041| 020 | —C,16
Teocnnkamnaapubie obaactn Espoms
u Aanu, obmas BeGopka (176) 75 1094| 043 0,50 | 061
Espona
Baarmiicknii mur, ofmas Bubopka
(72131 ARHER R BRSSP, Saph e B 70 (065( 009] 035 | 0,56
S (82)0 0L ol 7,0 [0,62] 0,09 0,88 | 097 |[241], [241a]
CCCP, VrRpawmHCKH KpHCTAIIIMIe-
CRMICMACCHE (40) favan LE 73 (096 0,43| 0,05 |—0,89
Tam ke, KopocTeHhCKHe pamaKMBHJI-
HEe TPAaERATH(39) . . .« . . . . . 7.0 1074| 01| — — |B. B. Cpu-
puos [103]
GCCP, Kasrag (36) . 105 ity 7.6 |090| 0,42| 0,12 [—0,26
Espona, IlemTpansmas m 3amajgsas,
obmas BHGOpKa (43) . . . . . . . 7,41083| 041 0,36 | 0,26
Asna
CCCP, reocHHKIMHAJBHEIE DPETHOHE,
obmaa sBeGopra (120) . . . . . . . 7510911 042 0,41 | 028
U SRR UL 1) e ARG SR P 7,4 1085 011 0,24 [—0,09
CCCP, 3abaiikanse (108) . . . . . . 78 1095( 042| 0,59 | 0,92
BENERRAOAY 00 0o e S o IR 7.7 1081| 0,11| 024 [—0,06
N i (an) o 0 LD 74 |071] 010 — | — [131]
Adpnra
Obmas Beibopra (101) . . . . . . . 7.1 1074| 0,10| 0,16 | 0,30
damanuas Afpuka, ofman BeOOpKA
PR R A e R R S TR 681087|013] — | — [156]
Adpura, ¢MoI0JEe I'PAHATHY, 06mas
BRDOPRELEAYT s T e 6,5 |052| 0,08 017 [ 041
O-8 Maparackap(20) . . . . . . . . 7.7 (069 009| — — [154]
Cepepuaa AMepuka
CIDA, obmas BmGopkra (120) . . . . | 7,3 10,73 0,10 | —0,17| —0,23
IRBENLTI (6] 1wt e i L ety 7,5 1083 0,11 038 [—0,08 [251]
AscTpanusa
O6masa suiGopka (24) . . . . . .. e [ 721090 012 — -

* CHOCKY cM. B TaGn. 24.




Tabauya 41

Amomunnii B Kucavix s¢dysnsax (puoantax, anmapurax, odcuinaHax,
teapanTax, Ksapuessix mopdupax) m ganuTax

TIopoms, permoid 0(: Kcﬂ::;oﬁuax ofBem = % S g 5 E "1‘;1;3"’]‘;{*;’1‘1':{ 2
Kueanie aghpysnnbr
Cpeanee 10 50 KOHNTHHEHTAIBHLIM
H cyGKOHTHHeNTANLIEM permo-
HaM semmHoro mapa (50) * 6,9+0,2]0,56008|—0,34) —0.13
Tlnaropmennsie permonsl 3emMmo-
To mapa, obmas BuGOpPKa (44) 65 1074(012] 013 |—0,59
Teocunimuanpusie PETHOHE 3eM-
HOro mapa, o6mad BHOOPKA
(RS ST i R A 7.2 0,75 | 0,10 | —0.80{ 0,70
Erpona
Espoma, Ienrpaasuas w Samaj-
Had, obmaa srbopra [24] . . . 6,9 QY301 = e
GOGR Ranxaa (25)0 Lk ok 75 1053007 — e
Cesepnan Arjanruka (25) 6,6 042(0,06| 0,01 | 0,73
Aszus
CCCP, reocHHEINHAIBHEE pPErmo-
HEl, o6masn BubGopka (63) o 72 0,671009| 007 | 0,38
CCCP, Cpepuas Asma(39) . . . 73 046(0,09| 0,15 | —0,93
Adpura
Obmasn BuGopxa (35) . . . . . . 66 [078]|042| 025 | 033 07
10uan  Agpuka, (enssnrs (20) 6,1 068|011 — o [r}z ‘])381
O-8 Manarackap(23) . . . . . . 6,6 0571006 049 | —0353 ['Jilzvm['j" '
Cesepnan Amepnka
CIIIA, obmas srbopra (62) . . . 69 1078|011 0,29 | 0,52
Aperpanun
Apcrpanma n Hopas BSeaangns,
ofmas Bubopra (22) . . . . . 6,1 068|011 — —
JannTer
Cpenmee 1o 31 pernony 8emMHOro
IEADA G Y e « . .| 85£02|063]007( 0,35 | 005
CCCP, HKaskas u 3axapKasse,
ofmasn mEGopka (26) . . . . . 8.1 0,58 10,07 [ —0,68[ 068
CIIIA, obmas srbopra (53) . . . 8,6 0561007 | —0.33] —0,94
I0:xnana Amepmka, ofman BuGop-
e L G i R 9,0 1,01 (041 0,23 | 0,32

* CHocKu cM, B Taba, 25.




AmoMunnii B cnennTax m Tpaxmrax

Tabauya 42

ITopoasl, perMons (B cKoGKax oGbeMm

®, %

v

A

Herournk

* Cuockn cm. B raGn, 27.

BEIGOPEM) E | ungopmamun
CHeHNTHI
Cpeauee mo 40 permomaM 3eMHOTO
MEAPE (AO)Y it Sia S e, 94+04[1,36]044| 021 | —045
IlnaTdopmMennee permonEl  3eMHO-
ro mapa, ofmas subopra (61) 90 11,08|0,42| 008 | 0,76
~ Baarmiickmit mut, odman BGOp-
A et SN B S S B 8.7 1,141013( 0,11 | 0,62
CCCP, reocHHKIRHAJBHEE PErmo-
HBl aBHATCKO 9acrtm, obmas
BRDODI(T2) 5 s e 9.5 1,52(016| 040 | 0,10
CCCP, Cpeanas Asus (22) 9.3 1471016 — -
CCCP, Bocrounoe 3abaiikaine
REUTE-UE 8 Sl e 8,7 085|010 — — |10. H. Cnoo-
MHOD,
P. M. Poma-
HOBA
Adpura, odmana smbopxra (31) . . 8,7 1141043 0412 | 0,54
O-8 Maparackap(29) . . . . . . 90 |[1,05(0,12|—0,76] 0,55 [15-’;% _l]238].
Ui
CIIA, obmas smbopka (32) . . . 9.4 1,03(011| — —
Mapans (T G A S B 9.3 108|012 — - [251]
Tpaxurer -
Cpennee mo 28 KOHTHHEHTAXBHEIM
n cyﬁuon'maen'ranhnbm permo-
Ham semnoro mapa (28)** . . | 93+0.2]064|0,07[—0,05{ —0,58
Espona, Ilenrpansnas u 3anaj-
Haf, obmas BeGOpKa (34) . . 94 |078|008| 043 |—094
e ) RS R e T 88 [107]1012| — -
Adpuka, ofmaa Bubopka (22) . . 97 114(012] — ==
0-8 Maparackap (20) . . . . 95 |074[008| — — | [154], [238],
[207]
CIIA, obman sebopka (20) . . . 93 078|008 — —
Aserpaans, obmas BeGopra (20) 85 104(012| — —
O-pa_Tuxoro, Naamiickoro w1 At-
JaHTHYeCKOro OKeaHon, oGmas ;
BRGODPRE (33)F 7 Pl st 94 1073|008 — =




Hwixe maner KoaHIueRTH OTHOCHTENbHON KOHIEHTPAIAH Cojlepska-
nnit amomuara KK B mopogax «HopMadbHOro» paja auddepenmuanum

0 OTHONMEHHI) K NePHIOTHTY:

15 e p TR R B Ry s B e i 0,4
T S R P e (R 1,0
1T TR S DR R Sl BT S e 4,6
sy B O TR PN S B e 4.5
Kpapneewit gmopEr . . . . . . .. 43
T OGHORNODEY - 1"y e v o] e ks 4,3
EPRERE STt oo b ! o 3.7

Ilesounsie MOPOAL OTIANYAIOTCA OT HOPOA paAga radbpo — amopur —
TPAHOJMOPHT — TPAHHT NPOTPECCUBHBEIM HAKOIUIEHHEM AJIOMUHUSA
(raba. 42, 43) m c¢ 9r0il TourRH SpeHHMA MOryT OLITH NPEICTABICHE KAK

Tabauya 43
Axomunnii B HedeannonpiX exennTax u ¢GonoanTax
IToponst, pemg;g égyﬁr)mﬁuax o0BeM 3 % s v "y E “gd’cgg;:::‘:n
Hedeanuossle cnennTh
Cpeaice Mo 48 permoHaM 3eMHOr0 X
IR A (4B) "l g Al & 11,0%+0,2|0,75| 0,07 | —0,01| —0,18
CCCP, Koasckmii m-oB (66) . . . 109 |[1,48(014| 0,29 | 0,71
CCCP, reocmnKJIHHAIBHEE PErHO-
HE Aa3mATCKOM wactu, oOmas - -
BROONRA LIV, S s Al 110 |1,29/0.12| 0.46.] 0,60
Adpnka, obmasn Bubopra (31) . . 114 |1,02]009| 037 | 0,63
% pnxa.A%BnEaa((Z(;) ...... 11.2 ?gg 007 — -
srEag Adfpmka (27) . . . . . . 113 014 — = 207
O-8 Maparackap(20) . . . . . . 10,9 0,97 (009 — i %lg"i% H‘gg}
CIIA, obman BuGopka (23) . . . 114 |110]|010( — — Serd
DonoanTsl
Cpeaaee mo 20 KOHTHHEHTAAbLHBIM
I CyOROHTHHEHTAJIBHBIM Permo-
HAM 3eMHOTO mapa (20) ** , . . 107 |073(007| 0,19 | 0,94
Espona, Ilenrpanpuas = 3ana;(-
Has, obmasn BrbopKa (23) . 114 [0.75]0,07]| — =
Adpuka, obuas BHOOpKA (2!.) 108 1076|007
O-p Magarackap(27) . . . . . . 107 |0,781007 — — | [15 ?] []238].
207
CIIIA, oomas sméopka (21) . . . 108 |054]0,05] — —
O-pa Tuxoro, UEamiickoro m AT-
JaBETHYECKOT0 OKeaHOoB (25) . . 114 [1.30(042| — —

* CHOCKM cM. B Tala, 28.




Goxosoit pay ra66po (KK 4,6) — cwemur (KK 4,8) — medennnopnit
cuennr (KK 5,5).

O0o0man xapakTepHEe O0CODEHHOCTH DPACHPENeNeHNA aJIOMHHNS
B MarMaTmuecKuX I0OPoAaX, HeoOX0AuM0 DOXYEPKHYTH, UTO B OTIMYHE
OT KpPeMHHf, HARAIIUBAIIIEI0CA COBMECTHO ¢ KMCJIOPONOM B BepPXHHX
06os109Kax aurocdeps, ATOMUHAN B MAKCHMAJIBHOI CTEIOHH KOHIEHTPU-
pyerca B mpejenax «6asanbprToBoity obomoukm. I'1aBHEM KoHUeHTpaToM
M HOCHTeJeM OCHOBHOII Macchl amoMmuns B «GasanbroBoily oGomouxe,
BEPOSITHO, SBIAAETCA IIATHOKJIA3 — MHPOKO PACUPOCTPAHEHHLI MUme-
pan mopox amdpmboamToBOM U TrpaHyNHTOBOI (Pammil MeramopduzMa.
Hmenno B bHEpreTHdecKnx 0C00EHHOCTAX OCHOBHEIX NIATHOKJIAZ0B CJe-
Jyer HCKATh PAsrajiky OTMEYeHHOI TeHIeHINHE aJOMUHEA K HAKOILICHUIO
B «bazanbronoity oGomouke autocdeps.

KRax maBecTno, B aHOPTHTOBOH MOJEKYJe 9YACTh AMIOMHHHA BXOTHT
B KpeMHe-KUCIOPOMHEIMA TeTpasjp, 3aMemasn OfuH aToM Kpemums. B pe-
3yJabpTaTe mOM00HOTO 3aMenie-
HAA B [OJEBOM INIOATe IOHN-
ek Tatauya 44
skaercAa  obmee  copepsRaHme
KHCIOPOJA T  YMeHbITaeTcs O0BeM DICMEHTAPHBIX AYCEK MOJERBIX

o o MIATOR, C-KBAapHa u Hedeanna

o0beM aeMeHTapPHOI A9k —
okoro 3% Ha KamAnil woH PR T e
rueaoposa (rabm. 44). Takum Mugnep agibt KHCTOpona,
o0pazoM, HaKOIIEHHE AIOMU-
HusA B «6asaxbroBoily 060m0T-

Ke JHTOC(EPE HMEeT BIOHE ﬂi‘ﬁ"zﬂm' et Z’%;
OmpefieJeHHbIl DHOPreTHIeCKHT o ™ 1 216
CMBICJI W JOJUKHO paccMaTpu- a-gsapm . . . . . 21.3
BaThCA B TecHOil cBg3m ¢ 00- Amoprur . . . . 210

H[AM MPOIECCOM YCTaAHOBICHUA
TePMOJANHAMUYECKOTO PABHOBE-
cHsi B KPEMHE-KHCIOPOJHOM KapKace BEPXHHUX 000JI0YeK 3eMHOI KOPH.
B mmxEEX 9acTax «6asanbToBoiy 000109KH BOIM3M TPAHMIE ¢ Bepx-
Hell MaHTHeH poJb IUIAIMOKJIA3a KaK HOCHTEJNA ANIOMHHUA JOJKHA
nepexoguTh X oMpamuTy m IpaHATY SKJIOTHTOB.

Bapumanmonmas pmarpamma (cMm. pme. 4), WIIIOCTPAPYOMAS pacupe-
fleeHue aJMIOMIHASA B MATMATHIECKUX IOPOIAX PA3JNYHON KHCJI0 THOCTH,
MMEET JI0CTATOYHO CJOKHHI Xapakrep. UeTKO BHPHCOBHIBAETCH CepusA
GasanproBEX JudepennmaroB, HaUMHAA ¢ OCeJHEHHHX AaJOMUHUIEM
ToNenTOBHX 6a3anpToB I'aBAMCKUX OCTPOBOB M KOHYAS IJIMHO3EMACTHMIE
reoCHHKIHHAIbHEME Oasanbramu u raG6po. lamemenuwe cojep:ranus
ANIOMHEHEA B 9TOH COPHU OCYIIECTBIAETCA UPH IOCTOSHHOM COJEPHa I
KpeMHMA. A B Ipynme IPaHHTONIOB ¥ IMEIOTHEX HOPOJ HMEET MecTo
OTYETAMBAA OTPAIATEIBHAS KOPPEIANNOHHAA CBA3H MEKIY COJIep/RaHnemM
ATIOMAHNA W KDPEMHWA, ABIAONAACA BEPAKEHHEM B3AWMOOTHOIIEHMIT
Me;KI[y KBapIeM, NOJeBHMA MuaTtaMn 1 GeapJmoaToniaMia B paccMaTpu-
BaeMBIX MOpOJax.
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Amoyunnii B MeTaMop@nvecknx mopogax

Tabauya 45

- TeTouHNK

(B cxggl?:ﬂ%g)eeg?;;)pm) x, % 5 v A E ﬂf{I(;))O[)Mﬁuﬂll
AmPpudoante
Cpeasee mo 25 permoHaMm

3emMHOro mapa (25)* . . .| 83%05 1,29 | 016 | 044| 0,68
Baxrniickuit mar, o0masn

BuGOpDKA (28) . . . . . . 85 094 | 011 | 050| 071
CCCP, Vrpaunckmii ®pn-

CTAIAMYECKNIL  Maccus,

HIKOAA apxeit (28) 1.5 1,40 | 045 | — — BB

CBupnjoe
[103]

Tam sxe, HIKHEH OpoTepo-

QO (GR) v i Gy 8.1 130 046 | — - To e
CCCP, reocHHRJIHHAILHEE

PeTHOHEL a3HATCKOM acTH

e R e AR e 82 1,07 | 0,43 |[—0,10|—0,03
O- Maparackap (20) . . . 83 155 | 019 | — e [154[]50[‘%38],
L ELE G e R R R 83 1,07 | 043 | — - [251]
DEIOTHTHI
Cpesmee mo 16 paifonam

il R T shevenc b BOE0IR PL00- 1 049 ) - — =
Appura, obmas BEOOpKa

(R R AT et fU 8.1 2321 029 . 001] 081

T'Heiicb

Cpenmee mo 31  peruony

3eMHOro mapa (37) *** . .| 84=+03 |074| 009 | 008| 034
Baatmiickmii mur, obmas

BEOOPRA (53)- .o 8.0 146} 044 | 030| 051
VHKpaHHCKAH KPHUCTAINY e-

ckmil MaccuB (34) . . . . 81 1561 020 | — W3
GRS N pha (0) . i 8.5 1.74 | 0,20 —
CCCP, Cubupckan maatdop-

MB AR Ead T T 123 | 016 | — o
Bamajuas Adpura (90) 85 1,23 | 044 | 0,46| 024 [156]
0-8 Maparackap (29) 8.5 0851 010 | — —_ [154[];0{7.‘%38].
Kamama, ob6maa sefopka

o S T TR 85 164 | 019 | 001] 037 [251]
Kanama, Hsebfer, rHeicn

TPaHyJUTOBOH (amum Imo

12 oObeMHEEHHEIM O pobam

e L 87 e e e PR [180]
Tam e, THeiicH ampubomn-

ToRoii dammm (15) . . . . 8.4 043 | 005 | — = [180]

* CHOCKM CM. B Tagm. 29.
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II podoincenue maba. 45

I 5 = Herc
b T |- R % e [ e foae] e e
HKpuceraninyecknoe caaHbl
Cpejiree mo 40 permomam
demHOro mapa (40) **** | 88404 149 ] 047 | 027 | 0,59
Oumasamug (66) . . . . . 8.3 175 | 021 - — | [241], [241a]

CCCP, reoCHHKIHHAJBLHEE
PermoHLl a3HATCKOM YacTH,

obmas Bufopka (48) . . 8.5 223 | 0,26 | 0,14 |—0,83
CCCP, Vpax (20) . : 8.8 226 | 0,26 = —
CCCP, Cubnpcras n:{a'rd)op-

ma (20) . 8.3 23| 028 — | —
Adpnra, OOmaH Bmﬁopxa

58) = . 8.3 198 | 024 | 038 | 0,08
Ranaja, oﬁmaﬂ Bmﬁopxa

L e A e 88 204 | 023 - —

®*&%* CHOCKY CM. B Taba. 29.

METAMOPOUYECKHNE ITOPO/{BI

[Tepexopsa x Meramopduaeckum mopoyam (taba. 45), Heodxomxmmo oT™Me-
THTh, 4TO aM(UOOIHTH IO CONEP/HAHMIO AJNIOMHHHMA COOTBETCTBYIOT KOH-
THHEHTaJbHLM OasanbraM (Ho He raG6po) m 6asaabram Cpejue-ATaantu-
d9eckoro xpefra, a cojep:KaHHe AJOMHUHHS B BKIOTHTAX NPAKTHYECKH
He OTAHYAETCH OT CBOWCTBEHHOTO IIEJOYHHM OKEaHNYECKHM 0OazajbTaM.
B 1o ;xe Bpems Kak am(uGoANTH, TAK U SKAOTHTHL OTAMIAKTCA OT HABAIb-
T0B GoJbImell BeIMYMHOM JMCIEPCHH COJep/RaHWil aJlOMHHHAA W B 3TOM
OTHONIEHHA OHH CXOJHBI ¢ rab0pompamm.

Imeiicst m Kpmeramiamueckme cAanmE MO COACP/RAHMI0 AJIOMHUHHSA
Gnusku rpamogmopmtaM. llpm sTomM mo mampaBaeHWI0 OT KpPHCTAJIHTe-
CHKEX CJIaHmeB K IPaHOJAHOPHTAM YBEIWYHBAEGTCH YIIOPAJ0YEHHOCTH Pac-
npefleieHHA AJIOMHHNA, 5TO OTPAKAeTCSA B 3aKOHOMEPHOM CHHIKEHHU
roodunuenra Bapmamumm ero comep:kanmit or 0,14 (Kpmeramanueckue
caaunsl) o 0,09 (rmeiicer) m 0,05 (rpaBogmopuTs).

OCAJIOYHBIE IIOPOJIBL

Yaeauuenne KoapdunmenTa Bapmauu cofep;RAHWE AMIOMHHHUS Ha-
GatofaeTcs jlajlee ¥ B TAMHHUCTHIX CJAHIAX, He OTIWYMMEIX IO CPeTHEMY
COZIEPIKAHMIO HTOTO BieMenTa oT Gosee MeraMopPH30BAHHEIX KPUCTAILIN-
YecKMX aHaJoroB. B rammax cojepxanme aNOMHHHA, I0-BHINMOMY,

- IIOBHIIIAETCA, XOTA ROJHYECTBO PeruoHOB, YYaCTBOBABIIMX B Io/ACYeTe

(ra6m. 46), Henba3s MPUBHATH TOCTATOYHEIM.
6* 83



AmoMunnii B 0caoYHBIX Hmopogax

Tabauya 46

= i 8 A E HcrTounnk
I Y o :

(s msﬁ‘;g"?mi'ﬁrgﬁﬁpm x, % lgx ?11: v ﬂl; gJ:IE! wapopManmm
I'amanerble caannbr
CpeaHee mo 24 permonam £

seMEOro mapa (24)* 8,6+08 1,97 1 023 | 0,88 | 0,69
CCCP, reocHHKIHHAIB- -

HEIE PerioHH, o6mas

BEIOOpKa (36) . . . . 8.8 1,80 020 | — —
Mamnaiiama (22) . . . . 8.0 1,36 | 0,17 — — [131]
Hgeian. (A0 M 8.6 1,78 [ 021 | — —
Tanus
Cpeasee mo 20 pernonam

3eMHOro mapa (20) ** .| - 0.93 ¢ o
CCd(]]P, Pyccras mnar- 93£04 : el

o S e 199 | 019 =i e 39
CCCP, Crugeras minra }82 207 | 0 ;O Ees o Fip E3—’}
CCCP, Hamkaz . . . . . 104 ST T i 32
Mamaitans (29) . . . . 133 s T e e [131]
O-B Mamarackap (21) . . 96 0,9 | 010 oy 123 [154]
Hamapa (20): . . . . . . 108 A T ) R O
Ileckn m mecuarukn
CpeaHee mo 20 permonam

3eMHOTO mapa (20) #** T 1.02 | 035 - —
CCCP, Pyccras miaar- S0k 5

qpim ey s e 59 094 | 025 s (e [32]
CCCP, Crudcraa nanta A 1,03 | 024 ity =L [32]
CCCP, Kaskas . . . . . 5.9 0,74 | 012 oty [32]
HKapGonarasie mopojsr
WspecTHARN, cpemmee o

20 permoHaM 3eMHOTO

mapa (20) **** | . 10,96 + 0,30 0,68 | 0,70 = — TounocTh

CpeaHero Me-
Hee =+ 209,

SR ES(E9) e 0,95 [—0,194]0,381| 0,63 s =
Hadana (39) . . ... : . 050 |—0,611{0,611| 1,47 | 0,18 | 0,98
JloromnT, ofmas (rio- y

GanpHas) BHOODKa (133) 0,015 (—2,024(0,365| 060 | 0,60 |—0,13 [251]

* CHOCKN cM. B Taba. 30.
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Sammmn oo bt St

Bce nopods: Al

Puec. 5. Uamenenne Bo
BpeMeHn BEJTHYHH b
aHIOMO-KIJEMHﬂeBOI‘O
MOuyaa B IOpofax
HMTOB W  OCAJOYHOrO P
qeéma Pycekoit (PII) > sl | i
n CesepoamepHEAHCKOM =

(AIKI)) [I-‘IaPI‘dDOPM. L & L Pt1-zl Pt3 1Pz_;,jz Kzl A L pt"'z ri ptslszMJZ i
o A. B. PonoBy m -3500—2700 1400—600-2250= 35002700 1400—600-2250+
A. A. Murpncosy Adcosomuoe Bpema, man. nem

MutepecHa 0CTATOMHO YETKO HPOABIEHHASA TEHJEHIUA YMEHBIIEHIHA
COTepIKAHAA ANTIOMUHASA B TAMHICTEIX 0CA/IKAX YeXya JPeBHUX mIaTdhopym
(Pyceroii, CepepoaMepuranckoii) oT mpoTeposos fio KaifHosod, olycio-
BIEHHASA BEChMa IMPOKAM PA3BHTHEM OCHOBHOIO BYJIKAHHU3MA B MoKemO-
PHIECKIX TEOCHHKIMHANAX M PEBKHM CHEJKeHHeM MacmTaba H3amsHuil
OCHOBHOM Marmp mocae xomcommpaumu miaardopm. A. B. Powos u
A. A. Murymeos [99], ananmsmpys reoxmmmieckyo ucropmio Pyccroit
u CeBepoaMepHKAHCKOH IIATHOPM, 0TMEUAIOT TAKKEe 3AKOHOMEPHOE H3Me-
HeHNe BO BPeMeHH aioMO-KPeMHHEeBOTO MOAYIs, XapakrepHoe Kak Jif
PAMHACTEIX OCANOYHEIX, TaK M [UIf HAPATIOPOJ paccMaTpUBaeMhiX IJIaT-
dopm (pue. 5). OTHOCHTEABHO BHICOKOE BHAUEHNE MOAYJs AIA KOMIIEKCA
apxeficKIX mapa- M OPTONOPOJK OHM OOBACHAIT YHACIEOBAHHEM IIIHHO-
aeMa B mporecce nepepaGoTKE M TPAHNTH3AINH PAHAEAPXEHCKUX OCHOB-
uex 5pJyaNBOB M NPOAYKTOB uX paspymenus (rpayBarkos). B Goiee
DO3JHHE STATELl BEIMUMHA MOJYJA BAKOHOMEPHO CHU/KAETCA B COOTBET-
CTBAM C YMeHBINeHHeM WHTEHCHMBHOCTH 9PQy3HBHOrO BYJIKAHH3MAa, pas-
BUTHeM T'DAHETH3AIMA U T. J[. OBOJIONUA 0CAJ0YHLIX PIMHHUCTHX TOPOJ
¢ TOUKN BPEHNA AJIOMHUHES IUIA B IPOTHBOIOMO;KEOM Haupasaenyn. 1To-
CTYIJIeHHe aJIOMUHHSA B TJIMHE [0 CPABHEHMI0 C KPEMHUEM YBeJndHBa-
J0Ch OT apXes BILIOTH JI0 Me3030f, KOTJIA YCIOBHA OCAJKOHAKONJIEHIA
Ha TaatgopMax TpeTepresn pe3Kme M3MeHeHU:.

Sacay;RupaeT BHUMAHKA TaKsKe 0JM3K0E COOTBETCTBHE PaCHpe/iesIeHd
aNIOMUHNA B JPeBHAX M COBPEMCHHBIX IJIHHMCTHX ocajikax (tradm. 47),
X0Ts st BHGOPOK, IPEICTABIAIONINX COBPEMEHHEIE MOPCKNE OCAIKH,
B pAje cayuaes XapakTepHA BEICOKAS [UCIEPCHA DaCIpPefenenus cojep-
JKAHWI aTIOMHUHHEA, BH3LBAaeMas BRIKUYeHHeM mpol, B pasamaHoil mepe
oforamennnx KapOomaTnniM Martepmagom. K coskalennio, TpeacTaBi-
TeNBHLIT MaTepUan, MO3BOJAOIMI CPABHUTL PAcIpefeenne aMoMuHIA

85




Tabauya 47
AniomMuanii B COBpeMEHHBIX OcaKax

; i <
(B cuﬂf}jg:“&ﬁg‘ﬁ[%z%opun) x, % 8 4 A E mlagggﬂﬁ;u
T'ay6okosojpHple TINHACTEE
oxeanmueckme (28) . . . 83 1,47 | 0418]—041 |—0.45 [182]
IMenarngeckne, Turxmii oke-
el A g Biase s B il le e 8.6 2,58 | 0,30|—1,30 |—0,81 [198]
T'ayGoroponame wapGomat-
Hele (6o 109% CaCOg)
3 A R RS i 4,06 221 | 054 — — [182]
TeppHAreHHLIc OKeAHNYCCKHE.
3anue Ilapus, Berecyaua:
e AT S e 83 1,06 | 013| — o
neckn (15) W) 3.2 41 [ 034t — St

B COBPeMEeHHEIX MOPCKHX M IPECHOBOJHHIX OcajKax, OTCyTcTnyer. Ma-
BecTHAA cpepuas npoba, npepcrapnaomas wua p. Muccmennm  [164],
€ 2Toil TOYKM 3PeHusA HecKoJbKo obexmema amiommumeM (5,8%), oxmako
HEeN3BeCTHO, HACKOJBLKO dTa mpoba MoskeT mpejcTaBAATh IPEeCHOBOJIHBIE
Ocajku BooOmie.

Wurepecna m peskas pasmuma B cOfep/KANMN ANIOMIHHA MKy Na-
BECTHAKAMH M JI0JIOMHTaMH. XeMOTeHHHH XapaKkTep DOCIeNHNX, I0-BHIH-
MOMY, MO/eT CJAYRHUTh 00BbACHEHTEM BTOTO sBieHusa. B cpeameM cojep-
/RaHNe aTIOMUHHA B IeJarHYecKux 0cajKaX OKeaHOB, ¢ y4eToM pacmpe-
JlelleHHA Pa3IuyHbX TPYOI OCAJKOB, HPHHATO Hamu pasumM 6%, uto
IpaRTHIECKH He oTamgaerca of mudpor, mammoir A. B. Ponosnim
n A. A. dApomescrnm. :

Cpenee copepsxanme allOMHHES B 0cajjounoii oGomouke anrocdeps
naso B Tabm;. 48. Ilocae wckaowenma yriekucaots: m Wa0BITRA BOMIE
coflep;RaHme aIOMHHAA B 0cafogHoR o0oxouke yBeamumpaercsa 1o 7,1%.
Jroit mudpe GAM3KH HOBHE NAHHBIE 0 PACIPOCTPAHEHNH ATIOMUHIS B 0CA~
AognoM dexie Pycckoit m CeBepoamepuramckoii maardopm, omyGamio-
sannpie A. B. Ponosum m A. A. Murgucosnm [99]: Pycckas maardopma
Al 4,1%, mocae meraouerna CO, 6,7%, mocie HCRIOUEHHsT N3OHITKA
Boznt 7,2% ; CeBepoamepuranckas naardopma Al 3,9%, mocie nckaoue-
aua CO, 6,6%, mocae uckaroverns usrTra Bomsr 6,9%.

HAis MarMaTHYeCKHX OPOJ ¢TPAHATHOIY 060J0TKE, IPeICTa BIAIOMINX
ApeBHHE IIaTPOPMEl W MOJIOJEHE TeOCHHKIMHAJBHEE 30HH, XapakTepHA
3aMeTHAsA Pa3HULA B CPelHEM COJAeP/KAHNE AOMUHUsA, 00yciIoBIeHHAA
Pa3JIATHEIM COOTHOIIEHHEM I'DAaHMTOB W IPAHOLUOPHTOB B Ipejierax oTHX
MAaKpOCTPYRTYPHBIX equaun Jurocdeps (taba. 49). Cpeqnee comepsranme
ATIOMUHNA B «IPAaHUTHOI) 060a0uke anrocheps (Taba. 50) coorseTcTBYeT
CMecH PaBHHIX 4acTeil rpanuTa U rpaHojuopnta. ClegyeT OTMETHTE HEKO-
TOPHIH JIPHIUT aTOMUHE S B 0CA0THOM 060J109Ke I0 CPABHEHMIO ¢ (I'Pa-
HHUTHOI», 9T0, BePOATHee BCero, 00bACHACTCA HETOUHOCTHIO HCIOIB30BAH-
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Tabauya 48

Pacupejieenine aJoMIHIA B ocafounoil oGoaouke antocdeps
HA KOHTHHEHTAX

0 CTpa-
coggggée:ne HKoaduunent P:ggg%ggﬂ E‘lgm‘%g‘!;’a
TTopozpt AMOMMHISA BapHalMN | g grgocuTens-| HOPOA B %
o, | comepmammit HBIX % OT Macchl
oGnaoY K
Ocajounsie
I'ImEnCcTHE CaaHs 8.6 0,23 53.0
T, 1. e 95 0,10 o
Ileckn n necwarmm{ . 29 0.34 25,4
RapbogaTs 0,96 0,70 20,8
D BATIOPHTH 0,03 * He omnp. 0,8
Cpeanee 5,78 0,32 100,0 80,4
Idp¢dys nsusle
BazaabThl mIaTdopMenHs e 82 0,09 5,6
BaszajipThl  reOCHHKIAMHAJL-
o A R B R O 8.6 0,07 814
AHIe31ThE 9.0 0,06 41,3
Haomter . 8,5 0,07 08
Kncasie 3dnby3nam 6,9 0,08 210
TpaxuTs 9.3 0,07 0,1
MoHoanTH 10,7 0,07 0,1
St 1L g A 8,40 0,07 100,0 19,6
CpenHee J7A 0CaJ09THOIL 060-
JTOYKH HA KOHTHHEHTAX 6,29 0,27 100,0

* ITo nanaeiMm M. Xopna [223].

HBIX JJAHHBIX O COOTHOIIEHMAX CHJHKATHBIX I KapﬁOHaTHh{X nopoJ B reo-
CHEKJHHAIBHHX 30HaX !, CymecTBeHEYI0 POJb HTpaeT TakiKe OTCYTCTBHE
HJOCTOBEPHLIX MAaHHBIX O COOTHOINEHHAX MHTPY3UBHLIX, MeTaMOpti)H‘leCKHX
U OCAJ09HBIX HMOPOJ B mpeaesiax reOCAHRJIAHAJIBHBIX 30H. Pacnpom'paﬂe-
HOe HA Te0CHHKINHAJBHYIO KOPY JAHHEX 0 COCTaBe IIaT{HopPMEeHHO KophI
MOHeT CIAYVHHUTh HCTOYHHKOM MHOTHX HETOTHOCTeIl.

1 Hexzods ua mozo, umo e dokembpuu wkapGonamuue nopods pacnpocmpaHerbt
20pasdo menvuwe, wem & Goaee noadnue nepuodu passumus semnoii kopul, A. B. Ponoe
w A. A. Apowesckuil [100] npu nepecueme cokpamuau Koauvecmeo KapGoHamuulr no=

pod e 3 pasa.
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Tabauya 49

Pacnpepenenne aloMunns B marmaTnueckmx Toponax maaTdhopMennbIx
W TeOCHHEANNAJBHBIX PernoHOB «TPAHNTHON® 060T0uKIT anTocdepur

JpeBHNe TIATHODPMEL

TeoCHHERIANHAIN

Cpennee Pacnpoctpa- Cpennee Pacopoctpa-
Moponst collepkaHne HEHHOCTh cofeprRaHie HEHHOCTh
amomumm, B OTHOCH- au'IIOM“HﬂH, B CTHOCH-
% Te/IbHBEIX %, % TeALHBIX Y%
DA A B el T2 74,0 75 43,0
TPARONAODETRE o . v o 8,6 10,8 8,6 430
KEeapuesse auopaThH 86 2.4 8,6 4.0
SREDDIERE . o e 8.9 1,4 8,9 2,0
FanGDen -8 o 9.1 10.0 9.1 7.0
TlepugoTorh 2,54 0.3 2,54 IL 03
IRVEEEE e T g 0,69 ¥ 0,69 i
CROARTE " Lt s e 9.0 1.0 9.5 0.6
Hegeannosre cueHnTH 11,0 0,1 11,0 01
Clpenmpe Lo 7,60 1000 8,17 100,0
Tabauya 50
Pacmpenexenne amomnnus s OOPojiax «rPAHNTHONY 060d0UKI anrocheps
a- | Pacnpocrpa-
cggﬁ?},‘fﬁgﬂe Hoagdunuenr ii‘;”ﬁ?bp: HEHHOCTD
Hopoz amoMumms, | SAMANEM | Greocyrens.- e o
% b HHX % 00009k
MarmaTnueckne
L A e A 7.4 0,06 63,7
Tpasogmopnrar . . ., . . . 8,6 0.05 21,5
Ksapuestie mnopnrm 8,6 0,07 29
ARBOPITED ) ST e 89 0,05 1.6
Rabipah- e 9.1 0,12 9,0
e INBPUTEL, . o 2,54 0,54 } 03
o e s B e 069 0,57 ’
CMBRTEp .00 oo e 9.4 0,14 09
Hegeanuonnie cnennrar 11,0 0,07 041
Cpenmaee . . . 7.87 0,07 100,0 53,4
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Hpodoascenue maba. 50

Cpenmee Pacnpocrpa- Pacnpoctpa-
o conep:xanne | Koapdmoment HEHHOCTh HeﬂﬂOC‘r‘I’:’
anloMAuRg, | | Bapmamng B OTHOCH- HODAIL B 1y
o cofiepianmit | TenbHEIX % OT MACCHI
0GOI0YKI
MeTamMopdnueckne
I'ueiicsr . e 8.4 0,09 84.0
Kpuecranmangeckue ciaanms 8.8 0,413 b
KBapOoutsl un mecwanmkm . 38 0,24 7,0
AmdndoanTe . 8.3 0,16 8.2
Kap6Gonars 1.4* He omp. 0.8
Copenrae =t (e B 8,16 0,095 100.0 46,6
Cpeamee 1 «rpannTHOI)
obodokn auTOcdepsr . . 8,00 0,08

* IIo gaxubsiM A, B. PonoBa m A. A. Murnucosa [99).

4. JREJIE30

tHeneso — xummudeckmit s1emMeHT BHYTpeHHHX reocdep 3emuanm, poib
KOTOPOT0 3aKOHOMEpPHO yMEeHBINAeTcs IpPU Tepexofie oT IIy0OKHUX ropm-
B0OHTOB 3eMHOM KOpPH, OJMBKAX K BePXHeil MAHTHH, K TPHIOBEPXHOCTHBIM
B0HAM (TpaHUTHOM» 000T09KMH.

ATOM jieesa Cpefgm DPOYHX ATOMOB HOPO006Pas3yIOMAX AIEMEHTOB
ofianaer MakcHMaJIbHEIM aTOMHLIM BecoM. Ha KpuBoit atoMubIX 00beMOB
0H 3aHMMaer Haubolee HUBKUIl yPOBeHb, 4T0, coraacHo A. E. Mepemany,
umeer (oJbIIOe 3HAYEHHE HA DAHHHAX CTaguAX anddepeHumanuam Mare-
PHH. ¢...BeIIECTBO Ha DEPBHIX NYTAX cBoeil guddepeHIHanuym 1 pacupe-
AeJIeHUA IPYONHEPYeTCA IO cBOeil DOTPeGHOCTH B MPOCTPAHCTBE, IO aToM-
HaM obwemam» [117, crp. 64]. Cpeam mopogoofGpasyiomux 9IeMEHTOB
sKeJIe30 ABIAeTcH eNWHCTBEHHBIM DIEMeHTOM, WMMEHIIHM IepeMeHHYIo
BaJIGHTHOCTH (POJIb MapraHna B 9TOM OTHOIIEHWH IO CPAaBHEHHIO C JKeJe-
30M HOYTO;kHA). JTO CBOMCTBO OMpeeseT B M3BECTHOH Mepe MCRIOIH-
TeIBHYK pPOJb jKeje3a B TPAHCHOPTHPOBKE KHCI0poja B Tayborme
y9acTKH autocdepsr B mponecce MOTPY:HeHMA OKHUCIEHHEIX 0CAJIKOB IpH
dopMEpOBaNNE TEOCHHKINHAMeH. B CBA3E ¢ OTHOCHTEIBHO O0JBIIHM
ATOMHEIM BeCOM jKejie3a OKHCh JIByXBajenTHoro sxexesa FeO cpemm mpo-
9nX 10pomoo0pa3yomuX OKHCIOB BHAENAETCA TaKAKe MHHHMAIbHBIM
(mo Becy) copep:kaHMeM KWUCJIOPOJA HA OJHH AaTOM MeTasla.
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MATMATHYECKHE IOPO/{bI

I'naBHoii 0coGeHHOCTRIO pacHpeieleHHs jkejde3a B YIbTPAOCHOBHEIX
TMOPOAax sIBJISIETCH HE3NAUNTeNbHAA PASHUNA ero Coep/sanuii 18 cpef-
HUX COCTABOB YJAbTPa0asuToB IPH HAIHYHN PEeSKHX pasauunii BHYTpH
THIOB B 3aBUCUMOCTH OT I'e0JOTMIeCKOT0 HOJI0KeHNST KOHKPETHEX PAZHO-
Bujnocreil (rabua. 51). SacayRmBaer CIeNMAJBHOTO BHUMAHWA 3aMETHO
Goaee BEICOKOE COTEPIRAHNE 5{eJIe3a B JIPeBHAX yIbTPabasuTax, pasBUTHX
B npejenax niar@opMeHHBIX PErHOHOB, II0 CPABHEHHID ¢ AHAMOIMYHEIMM
IOPOjlaMi TeOCHHKJINHAJBHBIX 80H, X0Ts HEPOPMANUA, WILIHOCTPHPY-
0mAas 3T0 IOJ0Kenne, He BCerga MosKer OWTh IMpH3HAHA T0CTATOYHOM.

B aroii cBA3M caeyer 0TMETHTE, YTO UMEIONIHeCH eHHATHEE AHAJTHSEL
JIVHHTOB H OEpPUJI0TATOB, MHTPY3HBHEIE MACCUBLI KOTOPHX OO0HApY:KH-
BAOTCA B Hpeiesax passuTHA 0a3adbTOBHIX cepuil na ocrposax Mmmmii-
CKOr0 H ATJIaHTHYCCKOTO OKeAaHOB, TAK/Ke OTJIMYAIOTCA BRICOKHM COMep-
sranmeM resesa (Goaee 9%). B'ro ke BpeMa JyHuTH I HepHIOTHTH oKea-
HHYECKOTO {HA 3aMeTHO 00eHeHE KeJIe30M I ¢ 3TOI TOUYKH 3PEeHHA MOTYT
PaccMaTPUBATBCA KaK Kpainue B Ay yaIpTpabasuToB, NpejcTaBasionux
naargopvMeHHsle  PerHoHb, TeOCHHKJIMHAJILHEIE 30HK W OKeannge-
CKOe [IHO.

Obpamasich K rumabHCCAABHEM WM WHTPY3HBHEIM TpeCTABUTEAM
cemeiicTBa yabTpabasuToB, yKaseM HA IOJHYI0 aHAJOTHIO pacupeeie-
Hus jkenesa B kumbepanrax m mepugoraTax. Mmeomascsa orpannuennas
unopMannA D0 OKeAHNYECKUM OHKPHTAM CBUETENBCTBYET O CXOJCTBE
pacupejie/ieHus kele3a B HOPojax dTOH TPynOsl ¢ GOraThMu 3He1e3oM
cepuAMM naardopMenusX yuabprpabasuroB. TaxkmM oGpasoMm, Hamewaercs
U3BECTHAA aHAJOTHA B pacUpejeeHHn jKeje3a B yabrpabasmrax mjat-
$opMEHHKX PerHOHOB M OKEAHHYECKUX OCTPOBOB IPH CYIIECTBEHHO HOHMU-
FREHHOM COZEP;RaHUI 9TOT0 DIEMEHTA B yJbTPabasnTax IeoCHHKIMHAIE-
HelX obiacTeil 3eMHOM KOpEHI.

OrnocuTeabHO pedxne KoieGaHuUA B Ipe/Ieaax OT/eIbHEX THIIOB IO PO
M HeJloCTaTO9HbII, B o0meM, o6beM aHaTUTHIECKOM MHOpPMATIHT O ViIb-
TPAOCHOBHEIM HOPOJIaM He TMO3BOJAIT CHOEIATh OKOHYATEJIBHOTO BHBOJA
IO COOTHONIEHHIO TPeXBAJEHTHOTO M JIBYXBAJEHTHOIO ;Kele3a B YJbTpa-
Gasmrax '. Onmako B CBe/KMX PASHOCTAX MOPOJ OCTATOYHO YETKO HAMe-
HaeTcA yBeJuuenue poiu TPexXBaJenTHOTO ;kexesa oT AyHUTOB (Fed/Fe®*
okoao 0,20) x mepmmoruram (Fe3*/Fe?* 0,25), muporcenntam (Fe?/Fet
0,50) m, makonen, k KuMOepIUTaM, B KOTODHX KOJIHYECTBO TPEXBAIEHT-

HOTO jKenesa (B peayiabTaTe SBHO BTOPWYHHIX TIPOIECCOB) mpeohIamaer
(Fed*/Fe* 1.8).

! Cmenenv okucienus sceiesa e npoyecce cuiuKAMHO20 anaAu3a moicem Gumb
onpedesera ¢ Jocmamounol. MOWHOCMbIO MOALKG NPU YCAOBUU MPUMEHEHUS CRelyl-
aavholi memoduru, npedomepawarouel. neperod ceaesn ua AEYreadeHmMHO20 @ mpezx-
SALEWMHOE COCMOAHUE 6 npoyecce pacmupanus npo6u u ee anaauaa. Ecau v smomy
doGasums anavumeavhyr owulbky, ¢ Komopoil 06HYHO Onpedeasemcs OKUCHOE Hoededo
¢ pazaunnbz aabopamopuar daxce & odnoti u moii ace npedsapumeavro pacmepmol
npobe, mo ouwesuden eecvaa NPUbAUIUMEILHUI TAPAKMED HAWUT SHAYeHUL 06 OmHO-
WENHUAT Mpex- u J8YyTeareHmHO20 ACeAeIqn 6 eOPHBT Nopodaz.
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Tabauya 51
Henezo B yasTPaoCHOBHBIX MOpPojax

s A E
(B cxugt?;,;)%ﬁpﬁrgglgﬁpun) %, % lgx 'fg"l: v i’;‘; ‘g;: IIpsMevanie
J yHuThI
Cpenaee mo 18 permonam

semMHoro mapa (18)* .[860x083 — | 170 | 020 | — ey
To me, HepecueT Ha CBe-

smuit ayenr ¢ 0,5%

BONGE (480, ¢t 89 — | 180 | 020 — —

Cpeanee mo 8 miargop-
MEeHHBIM permonam . . |112+125| — | 1,80 | 0,16 - — TodHoCTH
OLIEHOK He-
J0CTATOTHA
Cpegnee mo 9 reocmHRmI- |,

HaJBHEIM permonam (9)| 7004 | — | 054 | 008 — — To xe
CCCP, wor Cnbupu (25),

S e R A R 1,80 — | 094 | (055)| 055 [—0,95 I‘.Bml;[)uuyc
Torme He¥r b L, 4,30 — | 1,25 [ (0,28) |—0,74 [—0,40 To ke
To e, oomee Fe . . . 6,10
TlepugoTuTHI
Cpennee mo 28 pernonam

3eMHOro Imapa, Iepe-

c4geT Ha mopoay ¢ (0,5%

S BONR (ARY SRR 868+083 — |[226| 026 040 [—0,72
Cpennee mo 14 maardop-

MeHHBIM persoHam, Ie-

pecger Ha TOPOAY C

0,5% Bogmt (14) . . . 10,1 — |171| 047 | — -

Cpensee 1o 14 reocmu-

KJIHHAJBHBIM PEeTHOHAM,

nepecYeT Ha MOPOAY ©

[T T T o Rl e Lo 7.2 — | 475 024 | — —

Espona, niarfopmentbie

permoHbl, O00OI[AA Bbi-

Gopra (20) . . . . . . 940 | — | 173 | 048] — -
Espona, reocHnKINHAIb-

HEIe pPernoHsl, obmasn

BHGOpPKA (24) . . . . 7.50 — 1497|0261 — -
CCCP, or Cubnpu, rapi-

Gyprotu (32), Fed* . . 154 | — | 1,03 |(0,69)| 048 [—8,39 F'B{"i EI;I]“H‘VC
Toifre, Wele 2t 00 oo 4,13 — | 1,02 | (0,24) |—0,44 |—0,94 To xe
To e, o6mee Fe . . . 567
Adpuxa, odman eelopka

(275 o e g b iy 8,40 — |1 209] 025 | — —
0:knan Adpnra (20) . . 8,55 — 1233] 027 | — —

Cepepuas Adpuxra, 00- ;
mas BeGopka (20) . . 6,83 — 1231 | 034 | — —
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ITpodoancenue maba, 51

8 A E
ITopoasl, permonsl - — | mn
x, 9 Igx n v Wim | MO | [Ippveqganne
(B crolrax oGveM BEIGOpKM) % Sig Al Eig P

IupokcennTo

Cpexguee mo 35 permoHam
aemuoro mapa (35) *** 840+ 065 — (1,90 | 0,23 | 0,04 |—0,90
CCCP, Vpax (28) . . . 7,50 08260210 0,32 | 0,55 |—032
Adpnra, Lentpaapnan n
1Onan, obmasa Be-
Gopra (24) . . . . . .| 835 [0890(0175( 027 | — | —
CepepHass Amepnka,
obmasn BeOOpKa (23) . 7,50 0,853 [ 0132| 0,20 . —

Kumbepanrs
Cpennee no 16 permoHam

(HEXET S 5w S ITeD 0971 — 498 [026 ] — — | Toumoctn
OICHOK He-
J0CTaTOYHA
To ke, mepecdeT Ha CBe-
Auil Kumbepant ¢ 0,5%
BOZIEL (Ges COg) (16) . 8,64 = 1294 14006 — —
Omuan Appura (47) . .| 690 — 101 | 045 | 0,24 [—018
To ke, mepecyer Ha cBe-
KUl KaMGepant ¢ 0,5%
Bofer (Gea COg) (47) . 7.90 — |1,48 | 0,45 —_— =
IIngpnTh
Cpeanee mo {2 paitonam
(12)%%sae 0 L L 1950109 — 1188|020 — — | Tounoctn
OLEHOK He-
qocTaTO4Nna

* CHOCKEN cM, B Taga. 19.

Copepswanne 9% mosker OHITh DPUHATO KAK CPeJIHEe IS YIALTPAOCHOB-
HBIX TOPOJ JHUTOCHEpPH.

Becbma cBoeoOpasno pacmpejiesienne jkeje3a B OCHOBHBIX IOPOJAax
(raba. 52, 53). Ilepras ocoGenHOCTH — GAMBOCTH CPETHNX COHEpPKAHMIT
skesiesa B DasaapTax M yabpTpabasmrax. ['olanbHbe ONEHKH cpenHero
COoJle p/RAHNA jKele3a B OKeaHNIeCKHX M IIaTdopMeHHEIX 6asaabTax mpak-
THYECKH COOTBETCTBY 10T cpefiHeil nudpe, BHBEIEHHOM I YIbTPAOCHOBHEIX
nopop. Ilociennne, ogHaKo, OTIMYAOTCA CyMeCTBeHHO OGOJbINeil gucmep-
CcHell ATOro 2JIeMeHTa, 00yCIOBIEHHON IPHCYTCTBHEM B IJI00AIbHEIX BHI-
fopKax IYHUTOB M NMEPHOTHTOB JBYX YaCTHEIX COBOKYIHOCTEIT, mpemcTa-
BIAOMIX MIaTHOPMEHHEe H Fe0CHHKINHAIBEEE (Qamum yiabrpabasuTos.

Bropas ocofenmocts — cymecTsenno Gojee BBICOKOE COAepsKanne
7KejJe3a B KOHTHHEHTAJNBHHX OasansTax (B cpefiHeM) 10 CpaBHEHHIO
¢ raddpo. dro pazauume, ocobGeHHO YeTKOe 1A raGipo m miaTdopMenHRX
6a3alIbTOB, HECKOJBKO CTHpaeTcA OPH CPaBHeHHH rabdpo M IreocHHKIH-
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Rexezo B raddopo

Tabauya 52

n ; - MCToIHAK
(8 cnoﬁ(;&&nﬁofﬁqrgcg';g npoG) =, % 8 ¥ A E nmgzpmanm:
Cpenuee mo 45 KOHTHHeH-
TaJbHBIM H CYOKOHTHHEH-
TAJBHEIM DPEITOHAM  3eM-
Horo mapa (45) * 785032 | 110 | 014 |[—0,25[—0,75
Eepona
Baaruiicknit mur (38) . . . 7.78 250 | 032 | 010]|—0,66
Enpoma, IfenrparsHasg u
3anagmas, o0mas  Bb-
GOPEA (40} "% el 7.08 226 | 032 ] 002(—0,23
CCCP, HKaeskaa mu 3akas-
T i by P P M 731 191 | 0,26 | — e
Asna
CCCP, reocnHRINHAJILHEE
peruonsl, 06masn BHOOpPKA
L o e RA R b RIS arhs 7.93 2341030 | 028] 021
CCCP, Vpax (79) 8.42 295 | 035 |—0,02| 0,04
CCCP, Axrait (28) 7.64 235 | 0,31 — =
Adpuxa
O0mas BrGopra (48) § s 8,32 260 | 0,31 |—0.46| 010
Samagnan Adpuka, obmas .
BEifopra (28) . . . . . . 7.95 238 [ 030 |—030| 0,67 [156]
IOmuas, Oro-3amanmas Ag-
pnra, [Omuaan Pojesns,
ofmasn Bubopra (36) 8.71 2721031 | 050(—0,80| [207]
IOmuan  Adpuka, HopaTH
e A R 7.35 254|035 | 044[—0,90] [207]
O- Magarackap (32) 820 1,96 | 024 | 0,31]—0,07 | (154), [238],
[207]
Amepuka
CIITA, ofmasa euGopra (55) 773 240 | 0.31 048] 069
CIIA, Hosag Aurana n
Amiayjaam (27) . . . . . 7,54 262 | 0,35 [—078|—045
CIOA, Munnecora (20) . 9.30 2,48 | 0,27 = -
CIHA, CrajucThie ropsl (20) 17.65 2,08 | 0,27 —
Ragama (0} o i v 7.50 3.05 | 041 0,07 [—0,22 [251]
Oreannueckne paiioHbI
O-Ba HWupmiickoro, Taxoro
1 ATJaBTHYECKOTO OKea-
Tk R L U S 8.00 S S v o e ke

* CHoCcKM cM. B Tabn. 20.




Henezo B dasaapTax

Tabauya 53

O] Herounnk
(B cx{gg}?:%ﬁ%;“n;%lomm) = % 8 ¥ A E nEGOpPMAmIE
IInardopmennsie GasaiabTh
Cpejaee no 23 maardopmen-
HEIM DeTHOHAM BeMHOI'O
meaps (I3 e 93005 | 121 | 043 | 035 0,52
CCCP, Tpanmel 1 6asa’bTh
Cmbupckoii  mardiopmsr
L et R 930 1211043 | 021 ,00
Adpnra, obmas subopka (60) 8,68 119 | 044 | 043 |—0,73
0-B Mapgarackap (35) . . . 878 116 1043 | .— - [154[},0[.‘;‘38],
207
BasaasThl
Te0CHHKIMHAIbHBIX
PernoHos
Cpenee mo 25 TeOCHHKIA-
HAJIBHBIM DETHOHAM 3eM-
Horo mapa (25)** . . . .| 840+04 | 10! | 042 | 057 008
HNonpckas HapogHas Pec-
nyoaEna (70) . . . . .. 9,30 116 | 012 | 034 [—0,34
HoHTnHeHTaIbHAA OAWBHEH-
GazannroBas dopmanms
LAl [ S e e S R 2,85 1,44 |(0,50) | — — |B. A. Kyro-
e (63)
§ S T RS A e S 584 1,46 |(0.25) — ~- To xe
Tosxe, obmee Fe .. . 1 ¢ 8,69
BasaasTsl aHiesmToBoii Jop-
maumn (355), Fes+ 274 1143 |(041) | — — S
Tomesqiant L . L s 494 1,72 |(0,35) | — - - G
To e, ofmee Fo . . . . . 768
PTG T T o AR 8,61 132 | 045 | 045| 0,52
Oxeannveckne 6a3aabThI
Cpenmee mo 35 ocTpoBaM
Tuxoro, HWaamiickoro u
ATJIAHTHIECKOTO OKeaHOB
D el o e 9,000,227 | 0.80 | 0,09 [—0,50 |—0,64
TonenrtoBrie GasaapThl, I'a-
saiickme ocrposa (104) . 874 | 066 | 008| — | — [246]
Ienounsie oAnBHHOBHE Ga-
sannTH, I'apaiickme octpo-
T S A el 940 066 | 007 | — —
JHO ATlXamTEdeckoro m Tn-
XOro OKeaHOB (44) . . . . 7,16 1,00 | 044 | 045| 024

* CHOCKH cMm. B Tabm. 21.




HalbHbIX 6a3a7bTOB, OJHAKO OCTAETCS IHAYUMEIM JIst TaGOpo u cpeguero
KOHTHHeHTaJpHOTO Oasanbra, cogep:xamtero 8,7% Fe.

Caenyer, oHaKo, OTMETHTh M HaJWuue GOraTeX jKeJe30M pasHOCTei
rabopo B mpefenax KOHTHHEHTAJBHEIX TeOXUMHYECKUX MPOBHHIMII, CBA-
3aHHBIX ¢ PEerHOHAJBHEIME pasjoMaMu rayGokoro saxoxkenmus (Y pad,
pan pernonos B Afpuxe, na cesepe CIIA u 1. 1.). B mogotnmx yenosmax
B pAJle cJy4aeB PasBUTHI BHICOKOjReJe3ucTrie Tab0po, cpaBHUMEE ¢ 3TOI
TOUKH 3PeHud ¢ NPeAmoJoKuTe b0 Hanboaee riy0HEEEIME (GazaabTaMu
OKEaHNYECKOH KOPEI.

ITpm cpasrennn ocoGenHOCTell pacupeienenus Kkeaesa B rabépo m Ga-
3aJpTax Mo perHoHaM GpocaercA B INa3a CYMECTBEHHo 00JbNIasg Juciep-
CUsl pacmpejieleHHA 2JIeMeHTa, CBOHCTBeHHAA WHTPYSMBHLIM TIOPOJaM
(cpeunit permoHANBHEI KOdQQHIMEHT BapHAHU COJEP/KaHMl jReae3a
B koutnHentanpnnix 6Gasaaprax 0,13 m 0,32 B ra66po) m maxomsmas
oOpsicHenne B ocobennocTsax ux auddepennmamuun. Ilpm srom caexyer
NOT4ePKHYTH BechbMa MaJisie Kojebanusa Koddduumenra sapuanum comep-
/RAHUH jKejesa 110 OTIeJbHEIM PerHoHaM (CTaHJapPTHOE OTKIOHeHHe Koaf-
¢unuentor Bapmanum Aaa GasaawroB cocrasager 0,015 u jus raGopo
0,029), mosBonsomue B TaHHOM CIyJae PacCMaTpUMBaTh 3Ty IIPOU3BOJ-
HYIO CTATHCTHYECKYIO OIEHKY KaK [JOCTATOYHO YeTKWIl reoXHMuyecKui
mapaMerp OCHOBHEIX TOPOJ,.

Bosspamasics k GazaabpraM, 0OTMETHM, 9TO MMEION[HECH JaHHbIE MOKa-
3BIBAKOT HEKOTOPOE paszinvuue B COJAEP/KAHMH jKejeda B miaTdopMeHHEIX
M reocHHKJIMHAALHMX Oasanstax. llogoOno miardopmennnim Gasaabram
$a3a b TH OKeAHHYECKHX OCTPOBOB XaPAKTEPHBYIOTCH cymiecTBenno Goiee
BLICOKAMH COJ[eD/RAHUAME jKejle3a IO CPABHEHHIO ¢ 0asajbTaMH reocui-
KIMHAJTBHLIX B30H.

3HAYNMO pazaMgHe B COJCPIKAHMU JReJTe3a Takiae B TOJEHTOBHIX
W HegounpX oguBuHOBHX Oasambrax I'aBaiickux ocrposon. Heratm, am-
NUPHYECKAs KPWBas PACOpeJeTeHHs CPeJHAX COAeP/RANMil jKeesa
B 0asaapraxX OKeaHWYeCKUX OCTPOBOB WMeET JBYBEPUIMHHBIN XapakTep
¢ MagcEMyMaMmu, coorBerctBylomumu 8,7 m 9,9%, uto nossonser cyuurh
0 CJI0/KHOM XapaKTepe paccMaTpHBaeMoil BHIGOPKH, COCTABIEHHOH H3
TPeJiCTaBATE el ABYX YaCTHEIX COBOKYIHOCTEH, XapaKTe pH3YIOMIIX TOJIeN-
TOBBIE W INeoYHEe oJduBUHOBHE Oasanbrel. CXOoHbIil XapakTep mMeer
KPHBasg pacupejiesenus skenesa B Oazanxbrax AQpuru, XoTA /ByBepPIINH-
HOCTH B BTOM cJiyuae IPOsABIEHA HECKOJIBKO ciaabee.

Oco0HAKROM 1O COJeP/KAHMIO jKelle3a CTOAT 0a3albThl CPeIUHIBIX 0Kea-
HHYECKHX XPeGTOB, COOTBETCTBYIONINE ¢ BTOI TOYKH 3PEHUA OTHOCUTEIBHO
OeTHBEIM ;kele30M KOHTHHEHTalIbHEIM radbpommgam (mampumep, rabGpo
Hasrasa mmm mopmram lO:rmoit Adpurn).

Ornomenne Fe3*/Fe®* B ratbpo pasnmyaunix permonoB koxebmercs
or 0,27 mo 0,66, B cpemmem cocrapasa 0,40. Jlasa KonTHHEHTAIbHEIX
0a3a1bTOB XApAKTePeH MOYTH TOT 7Ke HMIUPHUYECKHH pasMax kosebammit
(0,25—0,55) n cpepuee 0,37. Auaxormunoe cpenuee (0,38) csoiicTenno
TaK:;ke 6a3aJbTaM 0KeAHNIECKUX 0CTPOBOB. [[J1A ToMenToBHX I cyOmenou-
HEIX 0JHBWHOBHX 6a3anpToB I'aBaiicKHX OCTPOBOB 3TOT MOKA3aTelb CHU-
sraerca mo 0,32 (pasHHIEI MeJKY TOJEHTOBHIMH W IEMOTHEIMA OJHABHHO-
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puMu GasansTaMu He HaOamwjaercsa). Camoe HU3K0e OTHONIEHHE HMeEeT
mecto B Oasamprax Cpemme-AraamTmdeckoro Xxpefra, rie cpejnee
Fe3*/Fe* pasmo 0,28.

AuanusuEpysa 0cOOEHHOCTH PacIpe/ielleHns ele3a B OCHOBHLIX I b=
TPAOCHOBHEIX IOPOJIaX, HeoOXo/uMO eme pas OTMeTHTh HAJIMIHe JA0CTa-
TOYHO PEe3KHX pasimuuii B CoJlep/KaHUM jKejesa BHYTPH OT/AEJBHEIX
THIIOB TIOPOJ{ PACCMATPHBAEMOil I'PYNIE B 3aBHCHMOCTH OT Te0JOTrmie-
ckoro mosos;enus (tabm. 54).

Tabauya 54

Pazpeaenne YAbTPAOCHOBHBIX H OCHOBHBIX HOPOJX MO COIep:RaHNI0 Keaesa
B 34BUHCHMOCTH OT reoJorndecrod 00CTAHOBRH

ITopoast OTHOCHTeNLHO GoraThie 3KemesoM OTHOCHTENLHO GeflHBIC HeJe30M

JlyHuTH B mpegeaax apernnx maatgopm [ B mpegesax reocHHRAMHATILHbIX

. 30H

HMepugorurer | To e To me
radopo 1. B cBasu ¢ pasmomamu ray-|Ilpeobaafamoman macca ROHTH-
HOKOTO BaJIOKenn s HeHTAJABHEIX Tadipo I HOpu-

2. 0-pa Mugnitckoro um Tuxoro| TOB

OKeaHon

BazannTh {. Toxentosie u ocobenno me-|1. TojenTosbe 0asajbThl Ccpe-

J09HbIe 0a3adbThl OKeaHHYec-
KNX OCTPOBOB

JUHHBIX OKCaHHYeCKHX xpeﬁ—
TO0B, °

2. DeocHARJINHAIBEEE 6a3ailb-

2. Iaardopmennnie (a3aibTEH
Thl aHJE3UTOBOI (opMaimi

TarmM o6pasom, B mpolecce BHIIABICHAA OCHOBHBIX I YIbTPAOCHOR-
HBIX MATM M3 MAHTHI IMeeT MecTo HaBecTHAA THddepennuanus TpojyKToB
BLILIABJICHAA [0 COJEP/RAHHIO jKeje3a M, Kak Oy/er mOKasaHo HILEe,
marena. Jluddepennuanus Togo0H0ro poia, BEPOATHO, OCYMECTBIACTCS
B IpejiesiaX BepXHeil MAHTHHA, B Pe3yJabTaTe 9ero B 3eMHYIO KOPY B pasimy™
HOIt TeoJormueckoit o6CTaHOBKE MOCTYHAIOT HPOAYKTH PasiiMIHOTO CO-
crasa (mogpoGHee HTOT BOTPOC PACCMOTPEH HMjKe IPH o0CysaeHHH pac-
npefieieHnA Maruus).

ComocTaBienye MMEIUXCHA Te0JOrM4ecKuX M IeOXHMHIeCKHX JaH-
HBIX TOBBOJISIET PAacCMATPUBATE YBeJNMUYCHHe COMeP/KaHHA Kejle3a B Yib-
TPAOCHOBHHIX M OCHOBHEIX OPOJaX Kak mpmsHaK Gobmreit rayOuHEHOCTH
dGopMEpOBAHHUs COOTBOTCTBYIOIMX PasHOCTe. IleiicTBHTENBHO, CPeN
VABTPAOCHOBHHX MOPOJ MAKCHMAJbHBIM COJlep/kaHueM rRejaesa OTan-
9aj0TCA TOPTOHOJMTOBHE JYHMTH, IIyOHHHOe MAHTHIAHOE IPOMCXO7K/(e-
HHe KOTOPHIX MOYTH HU Y KOTO He BHIBHIBAeT COMHEHHH (rpyGoobpasunie
TeJa ITATHHOHOCHKX ropToHOJHTOBHX AynnToB B IOKmoit Adpmre mpo-
PHIBAIOT 3aJIe;KH {YHHTOB OyIIBEIBICKOTO KoMILIeKrca). BeceMa BEICO REME
coZleP;KaHHAMH jieeaa OTIMIAIOTCH TAK/Ke IePHIOTATH, IPHCYTCTBYIOLLIe
B BHIE KCEHOJINTOB MANTHIIHOTO BemecTBa B KAMOEPIATOBHIX TpyOKax.
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A% o7

Pue. 6. Bapmanmonnan pmarpamma e, N\
amomMuunii — keleso B ocHopHBIX 40 [ ° ¢ Nk
mopoax \.11

1 — rad0po (cBeTime KPYyHEHN);, 2 — Oa-
8AJBLTH (TEMHEIE KDYHKKH) -

i — cpennee raGbpo, 2 — raGlpo okea-
HUYECKUX  OCTPOBOB, 3 — BanamHasa
Adpuxa, 4 — Adpuxa, ofmee, b — cpen-

HHIl n'ta'rtbopmeimmﬁ Gasaapr, 6 — 70
cpefHuil  TeoCHHKIMHAJLHE  0a3aJ1bT, ®12
7 — cpenuuii fasajnbT  AHIESHTOBOIL
dopmaumn, 8 — cpepumii GasaJbT KOH-
THHenTANLHOK onmmBAH-0asanbTOoBOR (op-
maumu, 9 — cpemHuit GasainbT OHEaHM-
YeCKUX OCTPOROB, 10 — Tasaitcxkne
OCTpOBA, TONEMTOBBIt Oasaibr, 11 —
Tapafickme octpopa, meaounol Gasainr, | | | | | |
12 —O-B  Maparackap, 13 — oweamu- 060

YecKoe JTHO 70 80 30 Fe,%

T
¥

Cxopmas KapTHHA MMeeT MeCTO M B IPYIe 0CHOBHBIX MOPOJ, I/ie ReIes30M
MaKCUMaJIbHO 060Tame sl TIYONHEE e IIeT0YHEe OKeaHnYeckne 6asaIbThl,
a rar;ce raGOpoBbie cepHu, CBABAHHLEE ¢ 30HAMH DPETMOHANBHEIX DPasiio-
MOB TUIy0OKOTO 3aJI07KeHMs.

Ha puc. 6 npepcraniens ornomenna Al/Fe, cBoiicTBennse 0CHOBHEIM
nopogaMm. Ha jamarpamme wnaGmiogaercs pasjesieHme OCHOBHEIX HOPOJ
Ha rpynmny ra66po, oTHOCHTENBH0 000TAMeHIYI0 ATIOMAHIEM U 00e/ HeH-
HYI0 /KeJiesoM (B dTOi rpymnme HaxoasaTcs Takske onucannne B. A. Kyro-
JUHEIM 6asalbTH AHAE3HTOBOM PopManuu) u rpynny OaszaabToB, obegHeH-
HYIO aJlOMHHEeM H 000rameHHyio skeixesoM. [ rpynne 6a3ainbroB GIUBKO
IPUMBIKAIOT «TayOHHHKEe» Tab0po OKeaHWHeCKUX OCTPOoBOB, Adpuxum
n Ypana. Oxeannueckne Gasanbrel I'aBaificKux ocTpoBoB M puPTOBLIE
GasaapTii Magarackapa mpefcTaBiIfioT Ha JHArpamMme rpynmy mauboaee
rayOunHBIX GefHbIX anoMuHmeM (asajbTOBEIX PACIIABOB, B TO BpeMs
Kak 0asalbThl OKeaHWYeckoro jiHa (raaBHEIM 006pas3oM IpecTaBIfgiomue
Cpemue-Ariantudeckuii  xpefer) orpanmamBaT moje 0asaibToB 1O
makcuManpnoMy suavenuio Al/Fe ormomenmsa. Ilocaenmee xopoiio
cornacyercsa ¢ BeiBogamu Jl. Ipuwma m A. Punrsyna [43], paccmarpusa-
womumu 6asansTe Cpefne-ATaanTuyeckoro XpedTa Kak HPOIYKTH BEITIIA-
BJACHUA W3 MaHTHH Ha raybmmax menee 30 Km.

ITpu mepexone or ra66po kK AUOPUTAM COHEP:KAHEE jKeNesa CHUKALTCH
or 8,00 o 6,45% npu mpakrTmuecku HewsMeHHOM riaobambHOM Kod(EH-
IuenTe Bapuanuu copep:kanuit (rabma. 55). B ammesurtax jke mo cojepsa-
HIIO jKeXesa J0CTATOYHO 4eTKO HamedaroTcs Tpu rpymns. Ilepsas, orTiau-
YamagcAs MAKCUMalIbHLM cofiep:rannem xenesa (7,40%), npegcraiser-

7 Bawaz 1605 97




Keaeso B amopuTax W angesnTax

Tabauya 55

it HCTOYHHK
nopow&dﬁi"g;%ogn%m“u x, % s \% A E "“‘!.'3?4““'
JnopuTsl
Cpeanee 110 41 peruony 3eMHOTO

mapa (41)* . . ... ... 610030 | 097 | 0,46 | 041 | 0,03
Eppona, 3anajanas u Ilentpann-

pas, obmasn BuOopka (24) . . 6,33 217(033 | — —_

CCCP, reocHHKJIMHAJABHBIE pPern-

OHEI A3MATCKOIl YacTH, 00Imam

BoiGopka (55) . . . . . . .. 6,25 1,37 | 0,22 | —0,02 | —0,68
CCCP. Ypamx (20) . . . . . . . 6,27 116019 — b
CCCP, Bocrounoe 3abaiikanbe

L e R S B 6,12 156 025 — 24
Manataaa (20) . . .o v i o 7.08 1421020 = s (131)
A¢pnxra, obman BbOpra (24) 5,60 1,44 1027 | 0,31 |—0,54
O-8 Maparackap (22) . . . . . 7,29 s qeliuos = (154),

(238),
(207)
CHIA, o6mas suGopra (34) . . 542 1,44 | 0,27 | —0,12| —0,27
AHJle3NTHI
Cpepee mo 54 KOHTHHEHTaJb-
HHEM ¥ cYOKOHTHHEHTaJbHEM
permonam semuoro mapa (54) ** | 500024 | 0,87 | 0,48 | —017| 0,09
Espomna
Espona, Ilentpansuas n Janaj- :

Has, obman subopra (25) . . 547 1,56 | 0,29 | —0,06 | —0,02
Ppemaa (20) . . . . ... .. 5,05 1,47 (029 | — —
M0 o e e 5,40 1,22 | 023 — =
COCE, Banras (25)° .5 0 4,65 069|015 | —051] 1,04

Azus
CCCP, reocHIKIMHAJBLHEIE pe-

ruons, obmasn suGopra (40) 4,90 115|023 | 045 |—0,04
THX00KeaHCKN BYJIKaHHYECKMI
|s mosic, obmasn Bubopra (64) *** 570 1,58 | 0,28 | —0,16 | —0,50
fAnmomma (33) . . . . . ... 6,11 146 | 0,24 | 0,25 | 0,70
Mamaiang (20) . . . . . . . . 6,42 198020 — o (131)
Hanosesm(29) "« L . . 5.00 164|033 — £

Agpura
O-8 Maparackap (20) . . . . . 5,55 2143038 — i (154),
(238),
(207)
CepepHasn Amepnga
CITA, obmas shbopra (35) . . 4,23 1,10 | 0,26 | 0,26 |—0,69
CIIIA, Ckaancrnie roper (35) . . 417 144|027 — s
CIIA, Kamndoprus (26) . 4,10 0,88 | 0,22 a4
IlenTpaabHan AMepnka
O6mas Bubopra (24) . . . . . 4,72 1351029 | — =
4,68 065)014| — —

O-p Maprmunka (30) . . . . .

* CHOCKM CM, B Tabm. 22.
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SESR UL L il

IT podoancenue maba. 55

WeToaHIK
Toponsl, pernonsl (B cKoGrax =R & 3
ofbeM BRIGOPKI) x, % S v A E Hntllﬁ%ma

10:knan Amepnka

O6man swbopka (28) . . . . . 4,80 1411023 — =
Aserpanans .
Honaa 3exanpus (26) . . . . 4,95 1241025 | — g
Oxeannueckue pailoHbl
Octpoa Mumniickoro u Tuxoro
BHeAHOR . (20) P4%% . e 7.40 1,59 | 0,21 | —0,12| 0,87

#%** CHOCKY cM. B Tabn. 22,

coboit npoayKT Aupdepeniuanin oKeannueckux 6a3aabToBbIX CePHl 0c-
tposos Wupmiickoro n Tuxoro oxeanos. llapamerpsi pacnpejerenus
;Keesa B OTHX AHAE3NTaX CYIeCTBeHHO He OTIHYAITCH OT HPUBEIeHHBIX
pasee jaa GaszaabTos Ana ATaaETAYeckoro H THXoro okeaHosB. Bropasn
rpynna obwsenuuder anjeauTsl THX00KeaHCKOTO BYJIKAHHYECKOTO mosACa
(5,75% Fe), apasonineca mo Cojlep:RaHAi0 sRejesa aHAJIOTAMWU JIHOPH-
tos. Haubosee obmmpHag Tperhd rpymma mnpejcraBiser coboil KoHTH-
HEeHTAJBHEE AHJIE3HTH, KOTOPHIE M0 COJeP/KaHuIo jRee3a MOryT paccMas=
TPUBATHCA KAK AHAJOTH KBapUEBHIX AMOPMTOB U ToHaamtoB. Bamsnue
9TOil rpynLL onpexeanao 6Jau30CTL CPeHero COARPRANMA jReje3a B aHje-
3UTAX M KBAPIEBHIX IHOPHTAX.

Cpeanuit pernonaibuii KooduiuenT BapHaLAI Co/leP/KAHMIT #eTeaa
B HOpHTax 1o cpaBHenmio ¢ rabopo (0,32) ymensmaercs jjo 0,23. B anne-
BUTAX 1O CPABHEHHWIO ¢ 0a3ajbTAMH HMeeT MecTo o0parHas TeHIeHIusd
u koaddunment Bapmanuu sospacraer go 0,25. Tarum ofpaszoM, B IHOPH-~
Tax W awjgesnTax pasamuMii B BapmAIMAX KoxeGamus jkexesa e mabiio-
Jaercs, uTo OTAWYAET MX OT OCHOBHHIX HOPO, KOTOPHIM CBOIMCTBEHHHI
peskme pasnmums Koodduinenta BapHAIUN COMleP/KaHMIl jKele3a B 3aBu-
eHMOCTH 0T yeaoBuil anddepennuaun pacmiaapa (3aMeTHM, 9T0 CpPeJHEE
permoHanbHbH Kodg@UIMeRT BapualUE CONePRAHMIl Kenesa A Beeit
TPYIOIE KOHTHAEHTAIbHEIX OCHOBHBIX IOPOJ| TaKiKke paBex 0,23).

Ornomenne Fe3t/Fe*" B mmopurax ¥ KBapUEBHIX [IUOPUTAX OT/E.]Ih=
HEIX pernonos kKoaebxercs ot 0,20 1o 0,87, B cpenmem cocraBasaa 0,44 1,
Anjesnts 10T HeCKoabKo Goabmee ornomenne (0,52) npu permoHaib-
HexX wonebanmax ot 0,30 mo 0,70. IIpm aroMm MakcMMAIbHBIMM 3HATE-
nuaMu orHomenua Fe3*/Fe®* oramyaiTcs aHAE3NUTOBbIE HPOM3BOJIHEI
0azanbTOMIHEX MIEJOYHEIX CephHil OKeaHMYeCKNX OCTPOBOB.

I'pasojmopuTs, m00GHO CPeIHUM HHTPY3WBHHIM HOPOJIaM, He OTIH-
YalTcA 0OJBOIONH W3MEHYHBOCTLIO CONEP/RaHMil jKeje3a 10 permoHaM

1 Cu. cnocky ma cmp. 90.
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Tabauya 56
/Keaezo B rpamogmopnTax N KBapHeBbIX JAHOPHTAX

Hcrou-
H - K
g g sw felvla ol
Manuu
I'panogmopnTsl
Cpeanee no 30 permoHaMm 3eMHOT0 ma-
T e e B A e e 330+022(062]019| 020 | 040
CEOP - RAaBRa8 K30) -« 1ol o sia o v 5 2,80 083|030 — —
CCCP, TreocHHKIAHHAJIBHEIE PErHOHbLI
as@aTCKO wacTH, o0mas BHIOOpKA
i Bt e R e S T SRl s U 3,47 1,03(0,30| 0,02 | 0,61
CCCP, HasaxcraH, Aaraii, o0mas BH-
T L b s e e R e S 3,60 10310291 ~— e
GEGE VA (0] v it s e s 3,14 1,26 | 0,40 | —0,90 | —0,51
CCCP, Cpennsaa Asma (25) . - . . . 312 0731017 — -
CCCP, 3abaiikanse (45) . . . . . . 3,12 1,3510,43 [ —0/44 | —0,70
NamasmmaIOY- " o0 o0l s 3.36 1341040 — — (131)
CIHA, ApapoHd (25) . - < o s« < » 3,52 1311037 052 | —1,00] 283
B ET e PR e s Rl 287 0.8010,28| 041 |—1,01] (251)
Ksapuesbie JHOPHTBI i TOHAANTHI
Cpejee mo 25 perHonaM 3eMHOIO mia-
|2 ) e e e R R R 486+0,38/097(020| 0,30 |—0.59
i D o1 1) e S S 4,42 1191025} — — A,
7 (241a)
CCCP, reoCHHKIHHAJBHbIE PErHOHB
as@aTckoil wactH, o0mas BHOODPKa
e BT e N e i R S .23 1.2510,24| 031 | 020
GO Y paR (IF) s e s 5,63 1441027 020 | 0.35
CCCP, Bocrognoe 3adaiikaiase (32) . . 395 0901023 — —

* CHOCKH cM. B Taba. 23.

(radm. 56). Bapmanum B mpefies1aXx permoHOB aHAJOTHYHLL OTMEYa BOTUMCH
aasa radbpo (cpegnmii permoHaJbHEIE KodPGUIEEHRT BapHanMU cojep;ka-
Huil ;rexeza paped (0,33), T. e. Heckoabko OoJbline, 4eM y JHOPHUTOB.
Becbma OamskuMm napaMeTpaMu pacmpeliesieHHs jKelesa XapakTepH-
syoTcsa 3 ysHBHEIE AHAIOTH IPAHOJHOPUTOR — JAI[HTH, OTIHIAIOMIHECH
HECKOJIBbKO 00JbINeHl POIBI0 TPEeXBAJIEHTHOIO jkejie3a, 94T0 B JaJbHeilmeM
Tpebyer crarucrudeckoro moarsep:rmenus (Fest/Fe? B rpamomgmopmrax
mo otpeasHaM permonam 0,32—0,66, cpegmee 0,50; B mammrax — cpem-
-mee 0,62).

B orsmgne 0T rpaHOAHOPUTOB I TPAHUTOB XapPAKTEPHA CYIIECTBEH-
Has PABHUIA B COJED/KAHHU jKeje3a B JoKeMOPHIECKAX TIpaHUTAX ILIaT-
$OpMEHHEIX PerHOHOB ¥ Gojiee MONOZBIX IPaHHTaX pHPeilcKEX W mocie-
pudeiCKAX TeoCHHKINHAABHEIX 30H (Tadn. 57). Hamewennoe pasamane
1I03BOAAET CYANTH 0 NPUHIUNHAJIBHOM H3MeHEHHH Té0OXHUMHIEeCKOH MCTOo-
pum skexega mociae fopmupoBanua Kopudeiickux maaTGopM U cTaHOBIE-
HUA 60."199 MOJOJIBIX CRJIAJ49aThIX 30H, a Tak:dke o BO3MOKHOMN . pasHuie
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jHeaeso B rpasnTax

Tabauya 57

e 5 8 A E Hglg'*-
OfBI, T CKOOKAX = . - 1
g B e R x, % gx fé’[m voum B |aagop-
g g lg | mammu
~ Cpemuee no 30 mnat@opmen-
~ HBIM permonaM 3eMHOTO ma-
L (30)* . . e e 2004009 — |023 | 042 | 016 | 031
Cpejanee 10 35 TeOCHHKIMN-
HaJLNLIM PErHOHAM 3eM-
woro mapa (35) * 1,60=006| — |019 | 012 059 | —062
Cpeaiee 10 KOHTHHCHTAML-
B HOit KOpe . . . ... e s 185+008| — |021 [ 02| — =2
E Espona
~ Baaruiickimii muT, 00man Be-
B Gopka (92) . - . .. .. 197 = o085 | 043 | O | 138
- CCCP, Vxpammckuii Kpue- g
. taaamdeckHil Maccus (43) 1.85 — o070 | 0.38] 0,06 |—0,99
- CCCP, Kaeras (32) A 1,61 — o059 | 037 ]| 006 |—042
~ Espoma, Ienrpansuas w 3a-
© maguas, ofmas BHOOpKa
By A 1,38 — lo038 | 042 003 |—1.22
e (20) . L. 1,66 — | 060 | 036 007 [—063
: Azuna
- CCCP, reocHHKIMHAIBHbEE pe-
ruoHLl, o00mas BHOOpKa
BE0) . .. o i 1,44 0,099 | 024 | 038 | 009 —041
EERCECE, Ypax (46) . . - - - 1,60(1,68) | 0,186 | 0,190 | 030 | —0.37| —046
SNCCCP, Kasaxcrap (75) . . - : 0027 | 0297 | 048 | —0.80] —0,79
- CCCP, Cpennas Asusa (64) 1,45 0085 | 0,283 | 045 |—082( 1,00
~ CCCP, 3adaiiranne (142) . 1,45 0104 | 0,234 | 037 |—059 023
- CCCP, ITpamopne (42) 1,44 0,093 | 0,234 | 037 063 130
- CCCP, Cnbmpcrasn u:la-rd)op-
Ba (26) . . .oooo .. oo 222 0,267 | 0,268 | 042 | —0,21] —0.68
B Mananana (47) . - . 2 1.83 0,243 1 0,129 | 0,20 |—0,01] —1,13| (131)
i A¢pura
- Obmasn BuGOpKa mno mJIaT-
~ dopmenHsM permonam (80) 1,95 0,225 | 0279 | 045 | —0,20—0.74
Banajmas Adpuka, obmas
BhIGOpKA (124) . . . . . . 2,00 0,262 | 0191 | 030 | —0,16| —0,38 | (156)
0-8 Majarackap (23) 1.88 — 069 | 037 | —0,08—0.85 ggé;
(207)
CepepHana AMepHka
CIIA, ooman sebopra (114) 1.91 — (083 043 | 045 | 008
CIOA, Apusona (20) . 1.86 — | 044 024 == — (283)
CILIA, CraTHCTHE rop 1 Ka-
ampopumA (29) . . . . . 1,69 — | 066 | 0.39 | —049 —049
1,62 0,164 | 0,203 | 0,32 | —0,12| —0.41

R (52) L. . A

* CHOCKY cM. B TaGm. 24,
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B X0jle IpomeccoB TpanuTooGpasosanus B oTH mepuojn. K comanennio,
OTCYTCTBHE JOCTATOMHOTO KOJMYECTBA MaTepuaja, AATHPOBAHHOTO IO
aBcoN0THOMY BO3pAcTy, He TO3BOJIMIO HAM TPOBeCcTH (ojee JeTajibHOe
pacusienenye AOKeMOPHICKHX TIPAHATHEIX KOMILIEKCOB TIO COJIeP/KaHMIo
jRelesa W JAPYTHX XHMUUECKUX dJIeMeHTOB. JTa mpobiaema HECOMHeHHO
npejicTaBasgeT coboil BechMa WHTEPECHYIO 3ajlauy WCCe/0BAHMI LA Teo-
XUMIKOB, paGoTaoomux B obnacTn usyyenus goxemOGpus.

Jlpyraa xapakrepuas ocoGeHHOCTh PacHpefeenud jKejie3a B rpamu-
TaxX — IOABJIEHHUE JorapudMHIECKH-HOPMAIBHOTO pacipee eHus BO MHO-
THX permonanabubX Beiboprax. Psaj BrOOPOK coraacyerca Kak ¢ HOpMaab-
HEIM, TAK M ¢ JOTapHEGMHuecKU-HOPMAAbHEIM 3akoHOM. B atux caywaax
pacupejiesiene OTHOCHIOCH K 3aKOHY, XapaKkTepusyoIeMycs MeHbIIHMI
3HAYEHMAMA OIEHOK ACHMMETPHH U dKcIecca. :

[losenenne xemesa B kucanix apdysusax (rabm. 58) xopomo coraa-
CYeTCsl ¢ ONMCAHHEIM BHIIe I TPAHATOB, X0THA Iia00ajibHEE OUEHKH
AMCHepCHH pacmpejiesenysi cofepsranmii jkexe3a B 9THX MOPOjlax cyre-
cTBeHHO Brime. I[ToMuMo pasamums cpej{Hero Cojep;RaHuA sKejae3a B KHC-
apix addysupax gpesnnx naargopm u Goaee MOIOJBIX TeOCHHKINHAIBHEIX
PErmOHOB B JIAHHOM CJyIae Pa3iMuHbl TAK/Ke JINCHePCHH, XOTA TOYHOCTDH
BHYMCICHUA JUCIePCHH 0 KucanM dddysnnam naardopyMenibX pernonos
OCHOBAHA Ha HeLocTaTOuHOM, B of6meM, ofmeme muadopmanmn (16 permo-
HOB).

Cpexuuit permonaabubil KoapduIueaT Bapuainn cOJlep/RAHMII Kesesa
B rpammTax pasen 0,37. Ero xapakrepHocTb mO/{MePKHBACTCH TeM, 9TO
us 20 permomajpHHX BHOODPOK, mpuBefennnix B Tabmr. 57, Goaee 30%
uMeloT KodddunmenT Bapuanum, KoJeGMIOMMICH MeAy 0,36 m 0,38.
Kucasie agdysupsr mmeior Gosee BECOKMIL CPeHUIl PernoHa I bHEIM K03 -
dunment Bapmamun (0,45) u Goxee smaunTeapHHi pazdpoc YACTHEIX 3HA-
vennit koaddummenra. I'panuTsl 1 nX 2§PysuUBHLEIE AHATOTH BRIIEIANOTCHA
Cpel MPOUMX MATMATHYECKHX HOPOjl (MCKIIOUAA KMMOEPIHTH) MaKCH-
MaapHOil cremenpio okuciaenns suesaesa (Fe’/Fe?™ B rpanurax B cpejaeMm
pasmo 0,60—0,70, B xmcamx BpPysuBax o0HO NPEBHINACT EJUHAIY
u B cpexmem pasuo 1,5—1,6). [ludprr atm, BO3MOKHO, 3aBhIIIEHK B pe-
ayabTaTe OKMCAGHHUS YACTH JIBYXBAIEHTHOTO jkeixesa B mpoiecce ofpa-
GOTKM ¥ aHAJXH3HPOBAHWA 1pPol.

Pacnpefielenus jkenesa B MEA0YHBIX NOPOIaX (cmeHmTax, Hedenmmo-
BEIX CHEHHTaX H TpPaxmurax) B riao0aibHOM NJIaHEe CYNECTBEHHO He pasiiv-
TAI0TCA, A POHOIUTE HECKOABKO 00e/[HeH ! 9THM diementoM (taba. 59,
60). 3mauenme 3,6% sKexesa, MO-BHANMOMY, MO;keT OnTh IPHHATO Kak
cpejiHee JUIs IEJA0YHBIX TOPOJ IpH cpefHeM riaofanbHOM Kodpdumuente
papmanuy ero conepaanmit 0,30 1 cpeEeM permoHATLHOM Kodpduimnente
papuanun 0,37 (amamormumo rpammram). TakmM ofpasoM, AucnepcHs
;ReJe3a B MEJTOYHBIX IHOPOJaX NPAKTHYECKH AHAIOTHYHA MMEIONeil MecTo
B IPAHNTOMJAX, 32 MCKJIOYEHHEM TOTO, 4To B riobambmoM MacmTabe Ba-
pHANAE COeP/KAHMA 7KeJe3a B IMEJOYHHLIX MOPOJAX MO OTAENBHLIM pe-
FHOHAM BHPasKeHL 3aMeTHO peaue, ueM B rpanntax. Oraomenne Fe®/Fe**
B IEJOYHBIX NOPOJAX TAK/Ke IIOJBEP/ReHO IIMPOKHEM KoJebaumusm.
B. M. Tepacumosckuit [37], paccMarpmpas 0COGEHHOCTH XHMHYECKOTO

102



Keaezo B kneanix sfpysusnsix mopogax

Tabauya 58

: 5 A R . [ Hor
- ITopomsl, perwomH (B CKOGKAX % o fgx |wmt| y | mm | wamn 5
00'beM BRIGODPKH) x, slg Alg Elg :l;ggg
,' MapHThI, PHOJHTEI,
obcunanbl, (eap3nTh
1 KBapuesbie mophupst
Cpennee 1o 16 miaThopmenHbM
__ permonam semuoro mapa (16)* 204 +031| — [064]032| — ==
Cpeguee 1m0 34 reoOCHHKINHAIIb-
. HEIM permoHaM 3eMHOI0 mapa
)t - .. 1,50+0,13| — [035(023( 044 | 0,38
1,33 — 1073]1055]| 0,69 | 084
BepHag ATiaHTHRA (24) . . . 2.00 — 1093|041| 073 | 045
- CCCP, HpwiM, Kabras, 3axasn-
- Kaspe, obman swGopra (38) |1 32 (1,18) [—0,011(0.371] 0,61 | 0,38 | —0.94
i Aszua
CCCP, reocHHKIMHATBHBE Peri-
~_onkl, ofman swbopka (65) . . 1,35 0,089 10,159/ 0,24 | 0,30 | —0,49
CCCP, Cpepguan Asusa (41) 1,66 0,139 [0,221] 0,35 | —0.46| 1,60
il Adpura ;
~ Obmas suGopra mo miaTdhopmen-
EHGEIM permoHaMm (36) . . . . . 2,75 — |1.55]054|—0,19] —1,39
Omnan Appuka, geanants (20) | 342 (3,30) | 0,474 [0.207] 0,33 | — .
)-8 Majarackap (22) . . . . . 2,30 (2,20) | 0,278 |0,244| 0,37 | —0,19| 0,32 ﬁg{'i;
(238)
Cesepuaa Amepuka
A, obmas suGopka (50) . .| 140 | 0052 |0.286| 0,46 | —0,67| 0,63
T
pejtee Mo 31 pernony 3eMHOro
i S b S R 3,34+0,26] — (0,73]0,22| 0,43 | —110
CCP, Kpeiv, Kaskaa, 3akas- :
Kasne, o0mas BEGOPKA (25) 312 — |1.06]034| 0,90 | —0,33
IXOOKCAHCKHIT BYJIRAHHYECKHil
_mosc, ofman BHOOpPKa (26) *** 2,95 — (1,1110,38| 0,05 | —1,16
- CHIA, ofmasn suGopka (51) . . 2,50 073(0,29| 031 | 0,72
aia AmepHra, 00IAA BbI-
P TR e e 3,23 1,05/033| — =

* CHockM cM, B TaGm. 25 m 22,

103




Jenezo B cHEHNTAX U TpaxuTax

Tabauya 59

ITo ermonel - o
(8 cunﬁr?:f%'ﬁ%]em BRIGODKIT) x, % 8 1'% A E mﬂﬁ.;?ﬂli,,
CneauThl
Cpepguee 1o 40  pernoHaM
gemuoro mapa (40)* . . .| 390038 | 1,23 (032 | 007 | 004
Baarmiickuii mmT, obmasn )
puifopra (30) . . . . - - 3,82 144 |logsl — | —
CCCP, reocMHKINHAJIbHbIE
PermoHLL A3MATCKOI FACTI,
obmasn smbopra (72) . - - 3,80 166 044 | 0,70 |—1,02
CCCP, Vpaxn (28) . . . . - 414 184 |044 | — —
CCCP, Cpenmasn Asmst (25) . 348 137 (039 | — | —
CCCP, Bocrounoe 3afaii-
Kaape (36) - o o e o 3,42 1,16 (034 | — | —
CCCP, Cubmpekan miaaTdop-
MO e e, e A 4,02 164 10,41 a2 i
Magaiama (20) . . . . . - 4,39 213 049 | — a0 (131)
[0sxmasn, lOro-3anajgnas Ad-
puka, IOmxman Popesns,
obman sebopka (26) . 5,05 232 (046 | — e (207)
0-s Majarackap (25) - - - 4,01 141 (034 | 0,26 |—0.83 (154),
(238),
: (207)
CIIIA, ofmasn subopka (30) 3,30 145 1043 | 0,25 |—0,30
TpaxuThl
Cpepgee 110 28 HKOHTHHEH-
TadbHBM (1 CYyOROHTHHEH-
TaapHEAM permonam (28) ** [ 330035 | 093 (028 | 023 |—101
Espoma, LlentpansHas u 3a-
najHas, obmas BuOOpKA
v T S e P 3,28 154 047 | 0.28 |—1,03
Hramdn (31) . . - - - . . 3,46 1,41 1032 | 069 [—083
0-» Maparackap (23) 3,23 1,03 (032 | — | — (154),
: 238
CIITA, of6mas Bebopka (20) | 096 (035 | — 2 i
O-pa Tmrxoro, Wmamiickoro
n  ATJaHTHYECKOro OKea-
nos, ofmas pubopka (32) 3,10 124 (040 | 036 | 064

_—

* CHOCKH cM. B TaGa, 27.
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JKeaezo B nedeannosbIX cHeHnTax u QOHOANTAX

Tabauya 60

~ IIopoist, permoHH - = S A E HBCTOSHMR
(8 crofKax ofLen BHIGODKIL) x % gx ‘g‘l‘; ¥ ‘:i’ll‘; %‘:: ““mﬁ“a
Hedeannosbie CHEHHTHI
pejnee no 48 permoHaM
~ gemmoro wapa (48)* .[340x018 — 144 | 034 ] 042 | 029
Banmiickuii muar, odmasn
~ puibopra (30) 387 — 144 | 037 | 044 | 022
( hoJbCKNIl 1-0B
........ 4,20 — 161 | 038 ] 055 | 053
( reOCHHKJIAHAJ b-
~ Hble permoHBl a3uaT-
. cKOIl "JacTH, 00mas Bbi-
. Bopra (31) . - . - . . 4,20 0,568*** [ 0,221| 0,35 | 0,08 |—0,73
CCCP, Casnn (31) 5.56 0,657 0278 043 | 013 | 117
mas Agpura (20) 330 |0,479 0 i e e e R (207)
0-p Manarackap (20) . .| 397 |0.566 ] D27 A= (154),
: (238),
(207)
obmas  BHIOOpPKA
--------- 316 0450 [o487) 029 | — | —
pejiHee 10 20 KOHTHHCH-
TAJLHEIM W CYOKOHTH-
. HeHTAJbHHIM PermonaM
- gemHoro mapa (20)** . [3.00=+ 0,31 — lon2| 024 | 0416 |—096
spona, [leHTpanpHas H
lBana;maa. ofmasa Bhi-
BROEA (24) 0 i e iiige 289 = 1000 20,354 =i
nKa, o0mas BEIOOpKA
......... 362 — 119 | 033 | 046 [—023
Majarackap (24) . . 292 S 114 | 039 — | — (154),
(238),
(207)
odmas  BuIDOPKA ;
......... 2.80 — 081 | 0,29 == i
Tuxoro, Mupmiicko-
ro u ATIaHTHIECKOrO
Beanos (25) . . . . . 3,90 = 130 | =080 T

* Cyockn oM. B Tabn. 28.
**% I cayuasx JorapudMuuecKu-HOPMaJbHOTO pacnpefenexus B Tabnnne AaeTcA CcpenHee

pudMon coepkanmit (1g x). B OTHX CHYI3AX Take MpUBofATed Sig, Alg W Elg.
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Puc. 7. Bapuaumonnas
Jmarpamma wenesn —
KpeMHHH B ropHpix 1mmo-
pogax amtocdepn

1 — MHTPY3UBHEIE IOPOJIKI;
g 2 — addy3uBHBIC TOPOALI; 38—
Metamopguueckue IOpOIBE

ia — rpaunr naaThopMeH-
Hbift, 10 — rpaHuT TreocHH-
KIMHATbHBE, 2a — KHcible
A yanBH mraThopMeHHsIe,
20 — Kueasie adysMBLl reo-
CHHKJIMHAJIbHBIE, 3 — rpa-
HOOMOPHT, 4 — mamur, 5 —
7 KBapuessiif IMOPHT, 6 — anpe-
15%25 OHT, 7 — muopur; 8 — rabopo,
9 — DGasaJbTht TEeOCHHKIN-
. HaJbHBIE, 10 — GasaibTer
S A P T N RS SR BRI T G v i s ?{J’a;‘.ggg_
MeHHbie, 12— TonenToBnie Ga-
ganbTe IapalicKUX ocTpoBOB,
13 — OasajnbThl OKEAHHYECKMX OCTPOBOB, 14 — cuennT; 15 — TpaxuT, 16 — Hedeanmnonsit cu-
emnt, 17 — gonosmr, 18 — mupokcennr, 19 — nepumornt cpeguaui, 19a — nepugoTuT miardop-
MeHHbi, 190 — NepugOTAT TeOCHHKAMHANbHBIL, 20 — AyHNT cpemgamit, 20a — IYHUT naatdop-
MeHHBIf, 200 — JyHWT TrCOCMHKIMHAbHEH, 21 — KamOepnaT, 22 — BRIOMHT  cpemumit,
22a — BKIOrHT  IIaTdopMeHHBHE, 226 — aKIOrHT TeOCHHKIMHAIbHBIE, 23 — amdubommT,
24 — raefic, 25 — KpHCTANIMYECKNMt chaHer .

cocraBa menounslx mopopg Koabckoro moayocrposa, ormeuaer, uTo
BenmuuHa otHomenns Fe’'/Fe?* B ormgenpnnix maccmsax komebiercs ot
0,28 nmo 4,40. Makcumaabuoe ornomenue 4,4 xapartepuo g Jlosozep-
CKOTO MAaccHBa, OTIMYAIONEIOCHA TAKKe MAKCHMAIBHBIM CPeHAM Koaddu-
umenrom armautaoctn (1,40). Cpemnas peanunna ormomenus Fedt/Fe2*
JA Heh eI MHOBLIX CHEHUTOB MOKeT GBITH Onpeenena JUIIh IPUGIKeHHO
(mopanka 1,3—1,4); nas cuenutos ona oroao 0,60; gus TpaxuToB M dono-
anros 1,20—1,30

Pacemarpupas noBefienne jkeiesa B nponecce HopMaibHON BBOTIOLIT
CUINKATHEIX DPACIUIABOB B mpefenax Jurocdeps, HeoOXOAUMO CIEJATH
BEIBOJL 00 OTCYTCTBUM CKOMbKO-HEGYb 3HAUHTEABHOMN auddepenimamm
conep;kanmii sxesesa (B raobanbHoM MacmTabe) Meskly TOPOJAMHI VIbTpa-
OCHOBHOT'O W OCHOBHOT'O COCTaBa, HENOCPECTBEHHO CBA3AHHBIMU C Bh-
miaapiaenueM u3 ManTHH (M. Taba. 52—54). 3unaunrtensno Goxee zamer-
Hasg Janddepennmanua ;Kkemesa HAMEYAeTCA B PaMKAX OT/AeJbHBIX rpynn
HOPOJT B 3aBUCHMOCTH OT Fe0JIOTHYeCKUX yeaoBnil Gopmuposanns. Peskoe
najienne coJlep/Ranumii sKe/iesa HAYMHACTCA JIMIIb B IPOAYKTaX aAnddepen-
IUANHMK OCHOBHBIX DPACIIABOB, HOCJE TOTO KaK COjep/anue KpeMHus
B pacmmaBax npesbicur npempea 23—249%.

Ha mapmanmonmoii juarpamMmme jxemeso — Kpemumit (pue. 7) mocra-
TOYHO YeTKO NPOABIsETCA obNlag OTPHIATENBHAS KOPPeJAINHA My
/KeJe30M M KPeMHUEM, NMel0Ias MeCT0O B HOPMaJIbHOM PAAY MarMaTuge-
ckoil pupdepenmmanui. OgHAKO HAPAAY ¢ ITHM B TpPyNNe OCHOBHBIX-
YIALTPAOCHOBHEIX TIOPOJ| BBIJCIAAITCA OT/[@NbHLIC YACTHBIE PAJIL, B KOTO-
puX Judpepenumanys WAET NPH IOCTOAHHOM COMCP/AHHE jKEIe3a
WM NPH MOCTOSHHOM cojiepsanun Kpemunsa. K uncay pamos, B KoTopsix
Judpepennuanua ocymecTBAACTCA IyTeM H3MEHEHHS COePHAHNA KpeM-
HUA OPH MOCTOAHHOM YPOBHE COJEP/RAHHUA KeJe3a, OTHOCATCH:
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Puc. 8. Bapmanuonnasn
JmarpaMma Kelneso —
KHCJIOPOX B TOPHBIX HO-
~ popax amTocdeps: 2r
] — MarMaTHYUecKde MOpOMm,
. 2 — MeramopguuecKue IOpo-
- mel, Homepa @ErypaTHBHEIX 0 1 L L ] L )

| TOYEK OPOX CM. HA PHC. i I 42 by 46 48 0%

~ a) kuM0OepaHT — NEPHIOTHT (cpeanmii) — OKeaHHMIECKMIl TOJIEUTO BB
- §a3aisT;
~ 0) reoCHHKJIMHANBHEI AYHHT — reOCUHKIMHAJBHEN NepHJOTAT —
~ §asajpT CpeMHHBIX OKEAHWYeCKHX XpeOToB.
. Tlocaepumii pAjy YKA3LBaeT HA BOSMOKHOCTH BHIIABICHHS GeJHEIX
 JKe;e3oM $a3aJbTOB OKEAHMYECKOTO JIHA U3 MAJO/KENe3HCTRIX yIbTpa-
 ocHOBHHIX JuddepeHnEaTOB B Ipejiesiax BepXHeil MaHTHH.
~ Hameuaercs Tak;ke UeTHIpe PAAa, B KOTOPHIX H3MEHEHHE COJeprRaHus
JKejesa IMPOMCXOJMT Ha (ome crabuiabHOTe WIM BechbMa caabo nameHs-
- IomerocA cojepikanms KpeMHHsA, T.e. B Opeenax OT/IeJIbHLEIX THIOB
~ Topoj:
~ a) naatdopMeHHBI TYHUT — reoCHHKJAMHAIbHBII /Iy HAT;
6) miardopMeHHBI NePUOTHT — reoCHHKJIAHAIBHEIH TepHIOTHT;
B) miargopmennnii Gazanpr — ToJeHTOBhl Gaza;br laBafickux
~ OCTPOBOB — TeOCHHKIMHANBHEIL Ga3aisT — 6a3aibT CPE/MHHKX OKeaHH-
gecknx xpebToB;
I) TEOCHHK/IMHAJIBHEIL DKIOTHT — NAATHOPMEHHBIN DKIOTAT.
Tomo6rmit xapaktep auddepenumanuu, 06YCTOBIHHBIE TIIABHEIM
~ o0pasom M3MeHEHHeM OTHONIEHUS 7KeIe30 — MATHHMIl B DPOAYKTaX KpH-
| CTAJIIMBAINN, HECOMHEHHO oTpaskaer cuenuduueckme yeiaosus audde-
- pemnmanum, CymecTByomue B npefenax pepxmneit mantnu. C 9Toil TOUKH
3PeHus HECKOJbKO CBOEOOPA3HO NOJO/eHHe HKIOIUTOB, KOTOPHE OT/IM-
| 9Al0TCsL 0T MHTPY3MBHBIX OCHOBHHIX M YJIBTPAOCHOBHBIX IODPOJ obpat-
. HBIMH COOTHOIICHWAMI jkeje3a W Marmus B BeIGOpRAX, MpejCTaBIAIMIX
~ maardopMenHyie W TeOCHHKIMHAXbHEIE pernonsl. OJHAKO clexyer moj-
 9EPKHYTH COBEPIIEHHO HETOCTATOYHEII obpeM apaguTHUecKoil muadopma-
. IHH, WMeoIeiica Mo 9KJIOTHTAaM, 4TO OIpe/ejaser J0CTaTOIHO npubian-
JReHNoe oJaokenne GUrypaTHBHEIX TOUEK, NPE/ICTABIAAOINX UX COCTABEI
 Ha BapuanuMoHHOI juarpamme (cM. puc. 7).
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Wsmenenne copep:RaHMsA jKelXeda B TOPHHIX nopojax antoceps
B BaBHCHMOCTH OT COJeP/KAaHMs KHCIOPOJa Jano Ha pHc. 8. Boabmasn
4acTh HM30KPEMHNEBHIX psjioB JAuddepeHnuanuu, HnpeicTaBIeHHBX HA
puc. 7, pasBMBaeTCHA B YCJIOBAAX 3aKOHOMEPHOTO M3MEHEHHA COAep/iaHud
KHCJOPOJia. Y BeJuueHHe COAep:RaHusg KHCIOPOJa IPOMCXOMHT Hapad-
JeJAbHO YMEHBHIEHHI CONeP/RaHMSA JKeIe3a IPU nepexofe oT maathopMen-
HHIX YAbTpalasuToB K HX TEOCHHKINHAJILHLIM DPasHOCTAM.

Wz BapmanmoHHHIX Juarpamm (puc. 7, 8) BHTEKaeT Tak:Ke HECKOILKO
obocobIeHHOe MOJMOKeHNe MeOCHHKJIMHAJBHEX yabrpabasuros. B 1o e
BpeMsi cOCTaBBl YIbTpabasnToB, IpejcTaBiAANINe uUX miaatgopmMeHHbie
tamum, pacmosaraioTcs Ha JUarpaMmax Ha JIMHWHW, CBA3KBameil rias-
HBIE THUIb WHTPY3UBHBIX HOPOL.

METAMOPONYECKUE ITOPO]1bI

Pacopepgenenne jxenesa B amgubosanrax (rabua. 61) B raobGanbmom
miaHe cooTBercTByer GasaabraM, HO He raddpo, Xxora roadhdunmenTn
BapHAIWH COJICP/RAHMI JKeJe3a B PErHMOHAJBHHIX BhOOpKaX amguooan-
TOB BIIIE, 4eM y 0asajbToOB, U CKOPEe COOTBETCTBYIOT DOTATHIM jKeIe30M
«rayouaamMy rabéposny cepusm. Oraomenme Fe®'/Fe? B ampubonn-
Tax B cpexneM Gamaro 0,4, T. e. aHAJIOTHYHO OTMEYEHHOMY BEIIIE A
G6asanbToB M radbpo. Pacmpepenenme jkenesa B 9RIOTUTAX IOJIHOCTHIO
cOOTBeTCTBYeT aMpuboIHTAM M CYNECTBEHHO HEOTAMYUMO, HATIPHMED, OT
radopo Adpurn. Mmeomuecs anupie 0 pasingaHOM COJEPIKAHNN jKeIe3a
B 9KI0ornTaX U3 KuMOepauroseix TpyOok u Meramopduueckux nopoy [64]
ouenb JAOO0ULITHE, MOCKOJBKY B JAHHOM cjayuae HaGII0aeMble COOTHO-
menuss o0pAaTHBL OTMEYABIIMMCH BHIe IJAA YIABTPAOCHOBHHLIX IOPOJ.
IRIOrUTH H3 KAMOEDINTOB OTIMYATCA 0ollee HHBKHM COJeP:HRAHTEM
sxenesa (cpeguee 7,40%) mo cpaBHEHHUIO ¢ YKJIOTHTAMH W3 MeTaMopdude-
CREX mopoj reocunranunanei (cpemmee 8,86%). H coranennio, negocra-
TOYHEA 00heM MHGOPMAIMA He IO3BOJAET CTATHCTUYECKH TOATBEpP/IUTH
3HAYNMOCTh MOM00HOr0 BaKJIOYEHHMA B CBHA3M ¢ INHpPOKHM pasipocom
CPeJHNX 3HAYEHNI, CBOMCTBEHHRX OT[IbHAM MECTOHAXOKIEHHAM DKII0-
ruToB B MeTamopdruecknx moponax (ot 7,2% B araorure ua Hosoit Hane-
norun g0 13% B sraormrax [loranangun). Oraomenue Fe3t/Fe B aruo-
rutax koxebGuaerca B mpemenax 0,4—0,6, uro Gausko k¥ mopojam rabGpo-
0aBarbTOBOTO PpHAJA.

Cpejinee cojepsranue jkejesa B TIHeilcaX HECKOJIBKO BLIIe, HeM
B TPAHOAMOPHUTAX, B TO K€ BPEMS KPHCTAIIMYECKME CJHAHIL ¢ JTOU
TOYKH 3PEHMA COOTBETCTBYIOT KBapuesmM muoputam. Hekoropoe obexmet
HUE 3KeJIe30M, 0TMeYaeMoe IPH IepexoJe 0T KPUCTANIHYeCKHX CIAHIEB
K rHefcaM, HO-BHIHMOMY, CBfABAHO ¢ YACTHYHEIM BBRIHOCOM jKeJje3a
13 pasHOCTeil I'HelicoB, B TOH WJIH MHOM Mepe TOABePIIIHXCA IIPOTecCY
rpapuTH3anuu. Hak B rmeficax, Tak M B KPHCTAJIINYECKHX CJIaHIAX
OTHOCHTEJIHHO BRICOKHH KOIQ(UIMEHT BapHalum coJep/Kanmil jkejesa
(cpennue permoHaJbHLIE KOBPHUIUEHTE BapHAIUU COOTBETCTBEHHO DaBHBI
0,45 u 0,55) cBugereabcTBYET 0 MEHbLIEH YIIOPAJOYEHHOCTH €10 pacupe-
JeJIeHUsl 10 CPABHEHMI0 ¢ YUOMAHYTHIMA BhIIIe HHTPY3HBHBIMI IIOPO- ©
TaMm.
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Kexezo B meramopduuecknx mopogax

Tabauya 61

] oo g ) A E
(B cxlggggﬂcfezm:lfuﬁmxn) x % lgx s v wam | an nfcﬁﬁgﬁ‘én
Ig Aig | Eig
AmbpndoanTsl
Cpespnee mo 25 pernoHaM
. BeMHOrO mapa (25)* .|8.80x036] — | 092|010 | 0,64 0,70
Baarniickumil mmT, 06mas
pubopka (28) . 8,80 — | 212 | 023 | 0,44 0.66
CCCP, YxpauHCKuil KpH-
; c‘l‘ammqecmm Maccmnn
B (46) - e e 9,82 217 | 022
BLCCP, Ypax (26) . 8.50 — 2051028 ' = —
(-8B Majarackap (20) 8,30 — 1289 | 035 — (15‘(42)..5 ()207)r
: 1
Bawana (20) . . . . . . 8,72 — 2321027 | — 3
 DKJIOTHTHI
.Epe,unee mo 16 paiioHam
....... 824+089 — [182(022 | — —
A(bpm{a o6mas BHOOpKA
......... 8.52 — | 239|028 | 024 |—082| (207)
- Cpejmee 1o 31 permony
~ 3eMHOI0 mapa (31)*** |400+037| — | 1,08 | 027 | 0.41 |—0.31
 Bantmiickmii mut, obmasn
sriGopra (50) SR 4,00 — | 1,80 | 044 | 005 |—0.€0
CP, YxpamHCKuii Kpi-
CTAJUIMIeCKHIl  MaccuB
) .. .. .. 3,44 — |133]039 |036 | 000
- CCCP, Cnbmpckas maar-
B dopma (28) . . . . . 2,72 — (1251045 | 031 |—090
~ 3ananipas Ajpnka, oﬁmaa
~_ Bumbopra (70) e 4,32 — | 198|045 | 028 [—0.28 (156)
o-n Manarackap (27) . 5.10 — | 225|044 | 029 [—062|(154), (207)
3 ‘HKanapna, obmasa BHOOpKA
L R e 3.90 — |'1,97:] 045 | 037 |—0.85 (251)
& I{amna. KpeGex, oGbe -
.~ HeHHEle Ipo0HI 10 THeli-
cam ampuboanTOBOI
B baner (15) . ... . .| 327 — 1037|041} | — = (180)
- To e, mo rmeiicam rpa-
myanrosoii gamma (12) | 3,80 — | 059 [(045) | — = (180)

* Cpockd cM, B Tabn, 20.




I podoancenue mava, 61

S A B MeToanm
OfIBl, Pernonn = —
(B cnglgt?nfbéo‘gem BBIGOPKIT) x, % lgx | o [V WIn | W pgdonpanim
S Alg Elg

Kpucraimyeckue
CHAaHIBI

Cpensiee no 40 permoEam
3eMHOTO mapa (40)**** |480+037] — |1.20 | 0,25 0,02 |—0 50
CCCP, PeOCHHKINHAIL-
HEI® permoHsl, o6masn

BuOOpKa (42) . . . . 550 — 1218 | 0,40 |—0.,40 [—0,67 -
COER, Ypam (20) . . . 6,24 =L 402 1G4 - -
danapsan Appuka, obmasn

BEIflopKa (53) -+ + 14,20 (5,00)]0,512 { 0,415 | 0,70 0,58 |—0,45 (156)
Hosaa 3emanmma (27) . 4,80 10,649 ]0,167 | 0,26 0,14 |—1,26

#%%% CHOCKY cM, B Tabm. 29,

ITpumexanue. [INA A0THOPMAJIBHO DACHpPEAeTeHHBIX BHIGOPOK, B CIyUae, ecJn c?emmc apudg-
METHHECKOE OTJMYACTCA OT MAKCHMMAJIbHO HIPaBAONNTOGHON oUeHKH cpexHero Ha 10% naun Gonee,
TO NOCJEIHAA NPHBOAUTCA B CKODKAX,

Bece makomnennmii B macTosmee Bpems (akrmueckumii MaTepman
CBH/IETENILCTBYET O BHIHOCE jKeJesa LPH IPOTPeCCHBHOM MeTavopdusme
KPUCTAINIMYECKUX CIaHIeB, WAYIIeM ¢ [peBpalleHdeM WX B THeMHCH
u ocofenno MpH TPAHATHAANMM TocaegHux. C 9Toi Toukn aperua awbas
TeOpHA, paccMaTpHBAaomAs 00pasoBaHMEe T'PAHNTOB KaK pPeayabTaT
ABJCHME IpannTU3anum, off3ama mpexycMoTperh obbsicHenne myTeil
MHUT DAl OIPOMHBIX KOMUYECTB jKeje3a, KOTopbe JOKHE BHHOCHTHCH
U3 TpaHuTH3UpYeMuX rueiicos . A.-b. Ponos w A. A. Murgucos [99]
0TMEYal0T HeKoTopoe yMenbmieHue ortnomenus Fe3*/Fe* B ycaosusix
UHTEHCUBHOTO METaMOpP(u3Ma, MOJYUHBIIEr0 Pa3BUTHe B PAHHEM J0KeM-
Opun. Oppaxo maumnas ¢ mporeposos npeoGaamaer oGpaTHsril npouece,
IPHIeM I POosBIeHHLIH JocTaTouno pesko. Mamenenne ornomenus Fet/ Fe2*
B HEPBUYHKIX OCAZOYHKIX NOPOAAX, MHOJIBEPTABIINXCA MeTaMophuamy,
B CTOPOHY YBeJWYCHUA MOGKET CIAY/KHTH YAOBJCTBOPHTENIBHLIN 00BACHE-
HHEM 3Toro asjaenus (puec. 9).

Y Hoemasaennan sadana & uasecmuoii cmenenu o6aesvaemes WUPOKUM P AIBUMUEM
6 MU NEPUODH  KHeeaeI0CO0EPIAWUT  MeMAcCoMamULecKUT 06pas0sanull, Hecyuur
guicokue Konyenmpayuu aeaesa. A. B. Ponos u A. A. Mueducos [99] oyenuau pac-
npocmpanentocie seteaucmur noped e npedeaaxr wumoe u dyndamenma Pyccroii
naamgopun snavenuen 0,5% om obuweli naowadu Memamopduneckuz nopod.
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Puc. 9. Hamenenne B0 Bpe-
MEHH cpejHeil BeIHYHHBI 0T-
HOIICHNA OKHCHOIO jKele3sa 450
K 3akucHoMy B IIOpojpax !Bc‘e naﬂaﬁ?f ANl ; T d

dgynpamenTa W 0CA{OYHOrO e : Ll
uexaa Pyceroii (PII) u Cese- A % ptrzl Pt; Eﬂz K‘z A : Pty : Ptalpzjrfz Kz
poamepuganckoii (AI) WIAT- ;5577750 14p0—600225 0-3500-2700— 1400 —600225 0~
¢opm. Mo A. B. Ponosy Adconwmuoe Bperms, man nem

H A. A. Murpucosy

OCAJIOYHBIE TIOPOJIBI

Cpejinee coflep;kaHue jkelesa, yCTAHOBIEHHOe IJIA KPUCTAJIHIe-
CKHUX CJIAHIEB, XOPONIO BEIEP;KABAETCS B IIIMHAX M MIHHHCTHIX CJIAHOAX
(tabu. 62). Ilpm sToM wmuTeHcHMBHOE pa3BATHe OCHOBHOTO BYJKAaHH3Ma
B apXeilCKAX TeOCHHKANHAIAX HAXOIHT TeTROe 0TpasKenue B 000 ramennn
;reTesoM pokemOpmiickux ocamoussix mopox [99]. Hauunas sxe ¢ mpo-
Tepo30A MMEET MECTO 3aMeTHOe CHIZKeNnHe cojlep/kanus ikelesa B IJIH-
HHCTHX O0CAaJiKaX, CBHIETeJLCTBYIOLIEe O TOCTeNeHHOM McUepIanun
pesepBoB apXeilcKUX OCHOBHEIX HPQy3uBOB M BOBJIEYEHHH B 0Ca/[0YHHIL
LMK 3HAYATEIBHEIX Mace KHCanx u cpefnux nopox (pme. 10). IMapax-
JIGIBHO CO CHIGKEHHEM COJlepyRaums jkejlesa B TIHHAX N TJAMHHCTHIX
claHmax yBeamumsaercs ornomenue Fedt/Fe®' | orpaskas mporpeccupy-
Jolllee YBeJHYGHHE KOJMYeCTBA KuUcJopoga B 3eMmmoil atmocdepe (cM.
puc. 9). Cojepsxanue :xejesa B COBDPeMEHHEIX OKeaHHWYeCKHX OCajKax,
B 00nieM, 0JU3K0 OTMEYeHHOMY /175 TANH H TANHACTHX caannes (taba. 63),
IO/[YCePKMBAasl M3BECTHYI) AHAJIOTHIO B CEMMEHTAIMOHHOM HaKOTJIEHWH
jKese3a B mocaepupeiicKIX TIMHACTHIX ocajfkax B raobaapHoM MacmTabe.
C yueroM COOTHOIIEHHS TJIMHMCTHIX I M3BECTKOBRIX OCAIKOB CpejiHee
cojlep;kaHme jKeje3a B IeJarndecKUX ocajkax Mo:xeT OHTb OlEeHeHO
suagenuemM 3,66 %.

Vixe orMeuasachk HCKJIKUYUTENBHAs POIb ORUCHOTO jkelesa B TpaHC-
MOPTHPOBKE KHCJOPOAa B TIyOOKHe 30HBI 3eMHOH Kophl B IHponecce
pasBuTus reocunkimHajteii. CpaBrmBaa cpegmee ornomenne Fed'/Fe**
B rampax (2 : 1), romameteix cmammax (1 : 1) m kmeasx mopojax rpa-
amuTHoro paga (1 :1,4—1 : 2), MoKHO OPHEHTHPOBOYHO OIEHUTH KOJH-
YecTBO KHCIOPOA, 0CBOOOK/[AeMOro PH N3MeHeHNH TJINHACTHX OCAIKOB
B rpanoxmopnt, mopsjpkom 1500—2000 r na Kamayo TOHHY FPAHHTH3H- .
POBAHHHEIX 0CAJIKOB (HCXO/f W3 CPEIHEr0 COJED:RAHUA jkeje3a B IpaHO-
JHOPHTAX).
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/exezo B ocajounbIx mopoaax

Tabauya 62

<H
I ; — | Suan Aunu| E uam =e
(8 cmﬁog:);lﬂm{;e;u&:&pm" x, % lgx lg V A g lg % E‘
SE
Fanniereie eaanunt
Cpermee 1o 24  permomam
BEMHOr0 mapa (24)* . . . [480+075| — | 1,88 |039| 026 | —0,38
CCCP,  reocHHKIAHAIbHBIC
peruoHsr, omas BHbOpKa
e S0 545 — | 230 [045| 034 | —0.66
Manafisma (22) . . . . . . 470 RS SO ) e - [131]
Ramaza (44) . . .....| 454 — | 202 [049] 029 | —0.60 .
Tanub
Cpegree 1o 20  permonam
3eMuoro mapa (20)** 4804046 — 1,05 j023]| — =
[lnardopmeEnane  permonm,
oimas seGOpKa (62) 4,25 - 141 F033] — =
l'eocnHKRIMHANBHKE PEITOHET,
ofmasn srGopka (56) : 4,94 —_ 153 1031 — =
Pycckan  mnatgopma  (40) 3,94 — 1,34 1034 — —
lleckn n mecuaHn kN
Cpejnee mo 20 permoHaMm
semHOro mapa (20)*** . . 1280040, — | 070 (025 — e
HarecTHARN
Cpenmee mo 20 permoHam
3CMHOr0 mmapa (20) **** 086 |[—0126] 0,281]045| — 3
Kamajga (43) .. ... .| 080 [—0327| 0457|079 0,05 | —1,03 | [251]
Manaitsma (23) . . .. . . 031 |—0609(0298)048| — [131]
O-n Manarackap (20) 220 0,267| 0,277 (0,44 — - [154],
[207]
JlonomuTer
O6man (rmoGajapHas) BhH-
DOpKA (O8) i o 030 |[—0664(0335]0,53| 039 1,00
083 |—0323| 0485[085| — | — |[251]

LT LG ) ARSI SR

* Cunockn cm, B Tada. 30.

B raba. 64—606 Buumciaeno pacopefesenne jkeiesa B 0CaJ04HOIM
u «rpanuteoity o0ogoukax guroceps, a TakKe B MArMaTMgeckux 1opo-
Hax maaTGoOpPMEHHBX M TFe0CHHKJIMHAJNBHEX o0jacTeil KOHTHHEHTATBHOM
KOPHI (TaK:xe s «rpannTHoin obonouku). Hexoropoe Hakonmenue sxemxesa
B WATPYSBUBHEIX TOPOJAX TeOCHHEJIMHAJNBHHX obgactell 06ycaoBIEHO
Gonee mmpokuM pasBuTHEM 3xech rpasogmopnros. B cmasm ¢ mpubiau-
/ReHHBIM XapakTepoM TOA00HBIX [OJCYeTOB, BHIBBAHHBIM OTCYTCTBIEM
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R Teiun NpnaRas S

Fe%|
70b
60+
501
40
0t
Puc. 10. TI3menenne BO BpeMeHH CpeHero L
cojepsanns jkele3a B MIMHAX M NX MeTa- f \ el 2 13
mopduuecknx DEeMBalenTax Ha Pycexoii 20— Pt Pt; Pz Mz-Kz
(PII), Cesepoamepuranckoii (AIl) maardgop- . " e L
max u bBpasmasckom murTe (Bp.m). Ilo ~3500—2700———1400— 6002250~
A. B. Ponoy m A. A. Murgucosy Adconwmuoe BDEMA, MAKH NEM
Tabauya 63
Keaeso B COBpeMEHHBIX 0CAJKAX
=
Ocafku, perHoHsl s —_— | 8 mm A uwm | E nmu §§
(B cKOGKAX 00'beM BEHIGODKH) ®, % lgx s i ¥ir g | £8
ES
=E
T ayGOKOBOJHEE  TAMHHCTHE
okeaHmgeckme (53) . . . . | 560+040 | — |146 |027| 080 | 1,01 |[182]
Banue [lapmsa, Bemecyaaa
(12):
o OOy ST 5,20 — |069 (043| — o
e Mt et 2 3,10 — 1,20 (039 — =
I'nyGokoBonHble  KapOoHAT-
o T R S 184* |048710276 [043] — | — [[182]
* TOYHOCTH ONEHOK HEROCTAaTOYHa.
Tabauya 64
Pacnpejieenne xexesa B ocajo4noii 08oxoure aunrocdepsbl Ha KoHTHHEHTAX
- : b r
BE | B3 | 88 | Ead
oB TR .-:;.'-I‘Q go
og B pe® 23
toprs gt | 9B | Box | BEE
EE | S8F | Za% | Zels
2= Ss¢g 585 3838
O ER mEE ~EE ATa0
Ocajtounsie
P IBEACTEHE CHAHON . . & ¢ « s s s o » 4,80 0,39} 53,0
TR B e T SRl il 1480 058 ¥
T T RS SR I T Y 2,80 0,25 25,4
IR EGORETRI S o . o S T et 0,86 0,45 20.8
RERTIOTITEY | o P e e R 2% 029 |He omp. 0.8
8 Bakaa 1605 . . 113



M podoancenue maba. 64

i & B L
Sg Es ol D
o
23 BSE EEE | EELE
Ex s2g soH §858
OEe LEE =g AEao
1
RPRILREO. Sz 00w e e 3,44 0,32 100.0 80,4
Jpdysnpnsie
Basaneth miaatgopmennbe . . . . . . . 9,00 0,13 36
basansThl reocHHKJIMHAJABHBIC . . . . . 8.40 0,12 311
£ T o R sl e R e SRR 5,00 0,18 41,3
JlanunTsl A e S e R e N G 3.34 0,22 0.8
Hucase BOMYSHEEL & . i it aldrentne 1,77 0.32 210
W PR S i o e S e e e T 330 0,28 0.1
DT TE gy oA O s SR R e e e o5 3,00 0,24 0.1
Gl o e S A e R R 5,60 0,19 100,0 19.6
Cpeanee pas  ocajovHoii  ofodoukn Ha
BT RROETAE . ol S et el i o 3.86 0,29 100,0

Tabauya 65

Pacnpenienenne :keiesa B MArMaTHYECKHX MOpoaax
naaTdopMeHHbIX W reoCHAKINHANBHBIX ¢daacTeil

ITnargopmeHABIE TeocHHKANHANLHBIE

Toponst Pacrpocrpa- Pacnpoetpa-

el HEHHOCTH et , HEHHOCTH

x, B OTHOCH- x, Yo B OTHOCH-

TEJAbHBIX %, TEeAbUBIX %
Fpanmyc.t L 2.00 74.0 1.60 43,0
BT 1 e DR . SR e o 3.30 10,8 3.30 43.0
KBapuessiii jamopur 4,86 24 4,86 40
e e e DR e RS 6,10 1.4 6,10 2.0
L N e B 785 10,0 7.85 7.0

FIODHROTHT . .. % s o 10,1 7.20 |

o A A e R 12 03 F et e
Cuennr . . e ] Coe 0 Wil s 3,90 1,0 3,90 0.6
Hedgeannopnii cuennt 3,40 0.1 3,40 0.1
G T S e e (A R 2,87 100,0 3,18 100,0
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Tabauya 66
Pacnpepeaenne sxexesa B «rpannTHoiin ofoxouke antocdepst
e &, i O
ad & ES Eao
f| g | b | e
ITopomsr gg E 3 §E§
22 | 388 ,,gE SgiE
5 £ 28R aRE | ARER
MarmaTHueckne
TR e e SRRl S e G B 1,85 0,12 63,7
IRpEROTHOPIT o e 2 S 3,30 0,19 215
BLBADHORKE HHODHT - &« vl i s o e : 4,86 0,20 2,9
S G TR R e SR i S R 6,10 0,16 1,6
e R e S AR | 7,85 0,14 9,0
BB DT Skl S 8,68 0,26 } 03
Sy e SRS b DR e DA RIS I8 8,90 0,20
ek et B R R ol s Bl e S U 3,90 0,32 0,9
HedeannoBmit cneEAT. . . . . . . 0. . . 3,40 0,34 0.1
e B e TR R S Sl o Rl 2,90 0,14 100,0 53,4
- Meramopduueckne
e R R e e Sl i 1880 0,27} 84.0
B Hpocranamuecknme cHagEmE . . . . . . 4,80 0,24 4
B HBapndThl 7 MeCYAHWKHE . . . . . . . . 1,90 0,25 70
TR i o M e GRS R R S 8,80 0,10 8,2
B G TOORETIE . Bl bl Bt g 2,24* |He onp. 0,8
T g e TR IR A it 453 0,24 100,0 46,6
Cpenuee 1A «rpaHuaTHOI» 000J09KI JIH-
S el MR e e o Lo e 11 0,419
* Ilo gamaeiM A. B. Ponosa u A. A. Murmucosa [99].
TOUHLIX JAHHBIX O COOTHOINEHHAX I'PAHUTOR M I'PAHOUOPHTOB B 3eMHOU :
KOpe, CYHIeCTBEHHOCTDH 3TOr0 Pasinuusg IPOBEPHTH He HPeJCTABIAETCH
BO3MOKHEIM,
5. MATHUN
Honoduo swemesy marumii ABIAETCA XapaKTEPHEIM BICMEHTOM MAHTHN
3emMnu, Posb KOTOPOTO CYNECTBEHHO YMEHbIIaeTca 1o Mepe mepexoja
B BepXHHe ropusonTe gurocdepsr. OnHako B oTIMYMe 0T #edesa MArHMIL
g* 145




Marunii B yapTpaocHOBHBIX NOpogax

Tabauya 67

) T - CTOUHUK
(B L'n{ll(;)liz?)%b:)‘ﬁ']]ﬁ-;:i:::’(:n;mm %, % 5 v A E mﬂ'])n]mnmm
JIyHuTH
Cpepmee mo 18 peruonam
semMHOro mapa (18)* . . . | 24413 | 276| 041 | — —
To ke, mepecueT HA CBeMKHIL
AyHEAT ¢ (0,59% BOJE (17) 2007 2821 0,11 — -
CCCP, Vpan (32) . 25,0 297| 0,42 | 0,29 |—035
(((JP, 07 Luﬁnpa (25) 28,0 160 0,06 | 024 (—1,23|T. l}.l}ﬂﬂyc
{79
MepngoTnToi
CpepHee 1o 28 KOHTHHEH-
TANBHBIM PETHOHAM 3eMHO-
ro mapa (28) "™ .| . .ok 205+1,6 | 436| 021 | 008 |—052
Cpenmee mo 14 maatdopmen-
HEIM  PermoHaM  3eMHOro ;
mapa(18)” . 18.3 183 040 | — — TouHOCTH
OLEHOK
He0eTa-
TOYHA
Cpengee mo 14 reocHHRIN-
HATBHBIM  PErHOHAM  3eM-
BOro mapa. (14) ... . 227 182 008 | — s To me
Espona, nnargopmenase pe-
rHOHEI, o0mas BeIGOpKa
T e e MR 19.0 i B R R
CECP) Viam 28) -1 1w 22.4 4651 021 | — | =
CCCP, twor Cufmpm, rapu-
OYDERTAL (32) " 27.0 1.521(0,06)| 0,32 | 0,07 F'B['—é}mm
7
A¢pura, obmas  BEOOpRA
T W Sl e M B AR 18,0 4031023 — —
CenepHag Amepuxa, obmasn
BREIDGDRE (20) . . .0, 0 . 20,5 b o DM ==
InporcennTh
Cpepree mo 35 permoHam
3CMHOTO mapa (35) **+ 115+1,06 | 3,18] 028 | 007 [—0,69
€CEP, Vpan (33) . ' . . 116 206 018 | — ok
0:xuan Adpnra (20) 17,4 5191030 | — —
CepepHan AMepHka, obmias
BaiDOpRa (24) . . . . . . 12.3 3021 025 | — —_
Kumbe panTor
Cpenmee mo {6 paiioHam
T b R R » | 135265 | 542 040 | — -
To :xe, mepecuer HA CBERMIL
waMbepantT ¢ (0,59% BOAL
DR A RO 14.0 560 040 | — | —

* Coockm cm, B TaBa. 19,
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II podoaacenue maia. 67

ITopomsl, permnoHbI - Herodnaus
(B cKOGKAX 00G'BEM BHIGOPKH) x, % S ¥ A E HHBOPMA T

10:xuan Adpura (56) . . . 15.1 295| 0,20 | 0,24 023
To ke, mepecyeT Ha CBeMHMIl

rumbepant ¢ 0,5% Bobi(56) 17,4 SA8 20k — -
Iukpurer
Cpengee mo 12 paifomam
(RS IR T 14,716 2811 019 — —_

#*a** CHOCKY cM. B TaGa. 19.

Ha paHHHUX CTaguAax MarMaTmieckoi KpuCTaJAH3alIuu Tropasio Oomee
MOGHJIEH, H ero cpejHde cojiep;RaHiifA B PasjiMYHBIX THOAX YJbTPaoCHOB-
HBIX M OCHOBHBIX IIOPOJ Koae0aI0Tes AOCTATOYHO pPE3RO.

MATMATHYECKHE IIOPO/IbI

B rpynne yapTpaocHOBHBX HOPOJ KoJe0aHHA B CPeLHEM COIep/RaHuN
maraua B psage cayuaes upesnmaor 100% (raba. 67). Ilomobro Tomy,
49TO OTMEYANIOCh JJIS jKejie3a, CpejiHee CoJep;KaHme MarHumg B yJbTpa-
OCHOBHHEIX mOpofax (JyHATaX W NePHIOTHTAX), PAasBUTHIX B Ipejeaax
ApeBHEX maaTHOpPM ¥ TEOCHHK/JIMHAJBHEIX PErHOHOB, He PaBHOBHAYHO.
K comxanenuio, orpanndenHsiii 00beM uHpOpMATUE, TOCTYIHOR IO IyHU-
TaM, He MO3BOJsAET HOJTBEpPAUTH HameueHnHoe pasmmuue (25,0% Mg gna
miaropMeHHEX AYHATOB m 27,2% pia JYHATOB TeOCHHKJIMHAIbBHBIX
80H) CTATHCTHYECKH, OJHAKO B cIydae HePHIOTHTOB pasamdne OJHO-
3HAYHO O0OCHOBHIBAGTCA IIPH I[IOMOIIH CTATHCTHYECKHX KpPHTepHes.
[Tpu atom (B mpOTMBOIOIOKHOCTH jkenedy) Oollee BHICOKOE cofieprhaHme
MATHHEA XapakTepHo A JYHHTOB W TEPHIOTHTOB, (0pPMHEPOBaBIINXCA
B Ipefesax TIeoCHMHKJIHHAIbBHEIX B0H.

CooTHOmenHe PadIMYHEIX TPYNN AYHHTOB Aano Ha puc. 11, rge name-
ueHHOE pasjelienne Ha MIATGOPMEHHYI0 U FeOCHHKINHATBHYI0 UX danuu
IPOCJIe;RUBAETCS AOCTATOYHO UeTKo. Ilpm arom xapaxrtepuo oforamenune
JReJIe30M JIVHHTOB OKeaHHMYecKHX ocTpoBoB (0-B Perombom) ! m maxo:nje-
HUe TOYKH, IPEACTABJIAINE AVHUTH ¥ pajia (CBABAHHLIE ¢ TEKTOHH-
9ecKo#l 30HOH PIy0OKOro 3aj0jkeHHsA) B Hmpefesax mojs niaadopMeHHbIX
ayauToB. MunnMajbHOe colep;Kanue jKeje3a B Ipynme maaTGopMeHHbIX
[AYHATOB NMOKa3ajo cpejunee misa 27 oJMBHHOBHIX BRKJINYEHWI 13 KuMGep-
autoB u GasaaeroB [212]. IlomoGusie penmkToBhle BRIKYEHHT MaHTHIl-
HOTO BemecTBa, BEPOATHO, JIOJKHBI PACCMATpPUBAThCA KaK 0CTATOUHbLIE
OPOAYKTH BHILIABJEHHA MAHTHH, B3aKOHOMEPHO MOTEPABIINE 4YacTh
/elesa B TpoOIecce BHIIIABIEHNSA.

1 Ha duaepamny He naMecenw pesro o6ozaujennuie dceaeom 20pmonoaumosne dy-
Humw Adpuru.
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Cubupcran

wl nram@opma

AD A o Mpudai~anse
o
gt
Lo
3 o
W Pue. 11. Bapnaunmonnan
(m]s Jmarpamma HENe30 —
T [ag maramii B AyHMTax
1— OYHHTH ILIATHOPMEHHEIX
o s % obaacreii; 2 — NYHHTH Teo-
61 2 CHAKIIMHANLHBIX obaacreit;
< 3 — JYHHTH  OKEAHHYECKMX
OCTPOBOB;, 4 — KUMOEpPJINTH,
[~ 1 TR L J 5 —IOAKpATH (4 M 5§ pmiIA
o 20 24 28 Mg CpaBHeHH)

Takmm oGpasom, Kak yie oTMeuasoCh opH ofcyajienun pacupeesne-
HHA jKeJesa B yJIbTPAOCHOBHBIX HOPOJAX, B Hpelenax Bepxieil MaHTHH
uMeeT MecTo verkas pudpdepennmanmus yanTpabasuTOB 10 CONEPHKAHMIO
Aenesa u MarsuA. Ilpmwanmoii mogoGroli juddepenmmanun, BeposTHO,
ABJAIOTCA JIOCTATOYHO pPe3KHe pasjiMimA B TeMmeparypax ILIaBJIeHHA
i yACIbHBEIX BecaX CHIMKATOB jkejesa W Marnusa. Hak masectHo, Kpm-
CTAIMM3anusa OJNIMBHHA W NMPOKCEHA U3 paciLiaBa IPUBOIAT K oGorame-
HUI0 OCTATOTHOM JRUMIKOCTH KeIe80M 110 CPABHeHMIO ¢ MarmmeM. IlepBoivm
13 paciiiaBa 00YHO BEAEAAITCH KPHCTAIIH, 00OTAIICHILE MATHHEM,
XOTA Ppe3y/bTaThl IKCHEPHMEHTAAbHHIX pabor Boyana ¢ corpyanukamu
1I03BOIAIOT CYMUTh, 4T0 B cucreme MgO—FeO—SiO, ua pacnaasos
¢ YMCPEHHBIM CO/lep/RaHueM jKele3a IePBHIMH BHACAATCA THPOKCEHHI,
KOTOpLIe 3aTeM pearspyiT ¢ pacmiaBoM ¢ ofpasoBaHHEM OJIMBHHOB,
oboramennbx sxexesom [150]. Kasanocs Grr, pammss kpuerammaanus
©000TaleH kX MarHeM OJNBHHOB I NHPOKCEHOB M3 0YATORB YABTPAOCHOB-
HOTO pacIuiaBa MojKeT BRI3BATH OT:RUMaHue 0OraToil jkeJe30M 0CTATOU-
HOM SRUJKOCTH B BepXHHe TOPUBOHTH MAHTHH WJIH B 3eMHYI0 KOpY.
Opnako B negom mojomoe sBienme MallOBEPOATHO M3-33 3HAYUTENBHO
Boabuieit NIOTHOCTH CHANKATOB jkeae3a 1o CPABHEHHIO ¢ aHAJOTHYHBIMI
COGANHCHUAMH MAarHHA, 9T0 O0COORHHO pPE3KO NPOABIAETCS B CAY-
daAx oxupmHa (pasmur d = 4,14; $operepur d =319) u rpanara
(Mg,Al,[Si0,], — d = 3,5; Fe,AlL[Si0,], — d = 4,2).

ITogobunie cBoiicTBa cHAMKATOB Marmus u JKeJeda, a TaKyke BBICORASA
ILIOTHOCTD OKMCHBIX CO@IHHeHHIl jkele3a B YCIOBHAX BepXmeil MauTHu
JOMAHBL OBUIM ABHTHCA OPHUNHON TI'PaBATATMOHHOI nuddepennmanun
BEIECTBA B HanmpaBienun oGoraumlenuas MarnueM BepXHUX TOPUBOHTOB
MAHTHH I TIOCTENEHHOT0 YBEIMYEHMA COMEPsKAHMA Kejesa ¢ rayOHHOIL.
Honobnan puddepennmanis B yeaosusix ManTHiinLIX BHICOKNX TeMmmepa-
TYP 07HA MMETh MeCTO H JI0 Tlepexo/ia BemecTBa B ;KHIKOe COCTOSIINE,
T. €. 70 HosABJeHHSI 09aroB pacmiasa. Pesyabrarom muddepenumanmu
ABJIACTCA TaK:ke HEKOTOPAA MepecTPoiika KaTHOH-KHCIOPOJHOTO KapKaca
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MaHTHH B COOTBETCTBHH ¢ 0TMEYEHHOI TeHIeHIHel K yMeHbIIeHNI0 00mero
Cojiep;kaHnsl KHCJOPOa W YBeJIWIeHHSA OTHONIEHHA CyMMa KaTMOHOB —
RHCJIOPO]] B HampasieHuu ray0okmx gacreil Mamrum. ¥ OeaTelbHoe
HofTBep:keHne NoAo0HOM TeHaeHIMI — cyllecTBenHoe oboramenne Mar-
HHeM H o0efHEHHE jKeJe30M [YHUTOB M HepHJOTHTOB OKEeaHWYecKoro
JHA, TOJHMMAEMBIX [pPH TpPaJeHHH M, BEPOATHO, IIPeCTABIAIIIIX
naufojee BepXHHE TOPUBOHTH MAHTHH.

Cpepnee cojepskaHie MAarHusA B NePHAOTHTAX IiaTdopMmenunix obia-
creit 6iusko K KuMGepauram (ocofenno xumbGepauram AQpuKu) U THKPH-
raM. XapakTepHa Takke Oamsocts otHomenuit Fe/Mg u Si/Mg B kuM-
Gepanrax ®m maardopmennnx mukpurax (radua. 68). PaccmarpuBas KmM-
OepauTH W MAKPATH Kak Haubosgee ray0uHHbE BHIIABKE MaHTHIHOTO
semecrsa [19, 43, 212], Moo cenaTh BHBOJA H O CBA3H OTHOCHTEILHO
Geanpix Marnumem 1iaaT@OpMEHHEIX NepHAOTHTOB ¢ Oodee rayboxumu
TOPUBOHTAME MAHTHH [I0 CPABHEHHI0 ¢ HX TeOCHHKIMHAJIBHEIMM aHajl0-
ramu. B Tabm. 68 yapTpaoCHOBHEI®E HOPOJLI PACHOJOMKEHBl B IODPH/KE
vOonBauug Benmamesl cpepHero Fe/Mg ornomenus.

Tabauya 68
Ornomennsn Fe/Mg n Si/Mg B yasTpadasnrax
Ilopojst Fe/Mg Si/Mg
TR POREBIIT " o U oM CH v e S e gf i i 0,78 21
Ty T e SRR WS S G GO RS, SRR Bl 06 0,65 13
LD TR (R s e 2] ot g8 S e O Ul R 0,56 1.3
IepagoTeT DAATPOPMEHBRIR . . « .« o o o+ o o & 0,55 i1
M UHEY MARTROPMEHERIN | iote s oo o s w S0 o e & 0,45 0,75
IepAOOTAT reOCHHKAMHANBHBIN . . . . . . . . . . . 0.32 0,83
JIVHAT TeOCHHEIMHANBHEIA . . . . . . . . . . . .. 0,26 0,72
IlepHOOTHT OKEAHHYECKOrO AHA . . . . . . = « =« - & 0,24

He paccmaTpuBasi NHpPOKCeHHTH, TOJ0KeHAe KOTOPLX B ofmieit cxeme
He BIOJIHE SICHO, CIefyeT OTMEeTAThL o0NIyI0 3aKOHOMEpPHOCTh, BEIpafKa-
0Myooca B yMeHbinenun peiamdnnsl Fe/Mg ornomenns (T. e. B OTHOCH-
TeJAbHOM VBeIWUCHHH POJIM MATHUA U YMEHBUIEHHH DOJH jkejesa) oT
HHEPUTOB M maaT@opMenusX MepPHIOTHTOB Uepe3 FAMOepJauTH M niIat-
dopmennme aynutsl K yabrpabasuraM reocmokiamHaieii. B arom e
HanpapJeHud H3MeHseTcs W BeamumHa oTHouenus Si/Mg.

C paccmarpuBaemoit nosumun sgazenne 39,32% MgO (23,60% Mg),
npegaaraemoe A. Puarsygom m ap. [90], a raxske 41,3% MgO (24,78%
Mg), Beunciaennoe II. Xappucom u ap. [212] rak cpennee cojepskanue
MarauAa B Hejmddepemmuposannoil BepXHeit MaHTHH, MOKer OHTBb
OTHECeHo JuNIb K 000ramennsM MarnneM yJIbTpaocHoBHEM Juddepeniu-
aram BepxHeil MaHTHI W BPSJL JIM MOKET IPE/CTaBIATh ee CPeJHMIl COCTaB.

KoauyecrBennnie cOOTHOIGHUA MY Pa3jIMUHBIME THOAMH YJIbTpPa-
GasutoB B Jurocepe TOUHO HeH3BECTHH, XOTs peaxoe mpeobiajanue
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OePHIOTHTOB HA/l APYIUMHE THOAMY YABTPAOCHOBHEIX OO HECOMHEHHO.
Mo moayuenms Goxee ompegemenmnix Xapakrepmernr snawemme 21 %
MOKeT ObiTh TPHHATO Kak Hamboiee BepPOATHOE CpPEXHee CONLP/KAMME
Marsus B YJIbTPAOCHOBHHIX MOPOJAX.

B ocmoBubix moponax mo cpasmenmio ¢ yrbTpabasuTaMu cojepsraHme
marauA magaer Goaee gem B Tpu pasa (tabx. 69 u 70). IIpu aTom ra66po-
HALl T@OCHHKJIMHAIBHLIX PEHOHOB B cpefHeM cofiep:kar ma 22% (ormo-
CHTEJIBHEIX) MeHbIIe MarHus, 4eM ra60po apeBEEX mirardopm, T. e.
B IaHHOM CJIyYae MMeeT MecT0 3aKOHOMEepHOCTh, o0paTHaf 0TMeYeHHOil
oA yabTpabasuToB. :

Ecan e mommrathes comocrasuts B riaoGambnom macmrabe pacmpe-
Aenenmwe Maruusi B raG0po m Gasaxprax, To oKamercs uto rabopo reo-
CHHK/JIMHANBHBIX PErHOHOB € JTOH TOUKH BPEHHA TOYHO COOTBETCTBYET
KOHTHHEHTAJAbHKM OasanbraMm, a rad6po apeBHEX maaThopM — oKeamn-
"YecKnM DasaibTam:

Mg, % §
radépo apeBHEX maatdopm . 465 0,70
OKeaHHIecKHe (a3albThl R N L
raGopo reocuEKmmHa;e# . . . . . . .. . 380 071
KOHNTHHEeHTAJbLHBE 0asajbThl .. 3893 067

Ormevennyio ocofennocTs pacumpejeneHus Marams B rad0opomgax
MOKHO 00BACHUTL Gojee rayGHHHEIM IPOMCXOsk/eHHeM TalOpPOBEIX
HOPOJI, CBA3AHHEIX C 30HAMH Pa3JOMOB TJIYOOKOTO BaJ0;KEHUA, B Ipe-
Aenxax apesaux miargopm. Copeprranme MarHHA 3aMETHO YBEIUYHBALTCH
TaKie B TeX CepHAX TeOCHHKJIMHAJBHEIX raGOpoHIOB, MISA KOTOPHIX
HMEIOTCA I'e0JOTHYeCKHe MPefHoChlJIKY, HX CBASH ¢ IAYOHHHBIME PasJio-
mamn. Tar, ra66po Ypama no cogepmanmio Marumsa COOTBETCTBYIOT
muarGopmennuM raGépo m, cooTBeTcTBeHHO, OJAMBKH OKEAHWIECKEM
0asaabram.

Ilepexoys x cpeguumM wmopojaMm, HeoGXOAEMO NOAYEPKHYTH J0CTA-
TOYHO 9YeTKOe pacyjeHeHHe aHJEe3WTOB IO COJAeP;KAHUI0 MArHHA Ha J(Be
ocuosusle rpynus (Taba. 71). HauGosee ofmupnas m3 HUX — aHIE3UTH
TeOCHHKIHHANBHEIX PETHOHOB — IO COJIEP/RAHUI0 MATHHS COOTBETCTBYET
KBapUeBsIM AHOpHTaM. 3aMeTHO o0OTAN[ensl MardmeM AH@3UTH, pas-
BAThE B Tpefelax JpeBHAX mIatGopM: B HUX cpejHee cojepsKaHme
MarHus Opubammaercs K COAEPKAHMIO CBOICTBEHHOMY JIHOPHTAM.
Comepianne MarHds B aHje3MTaX 3aMeTHO YBEIMYHBAETCA B PErHOHAX,
rie apdysusnbie cepum, cofepikanine ane3nTh, CBAAHBL ¢ MAYOHHHBIME
30HaMH DasjioMOB B mpefenax ppesuux muroB (Bocroumas Adpura,
o-8 Maparackap u np.). Xapakrepmo. uro ammesnts: THXookeamcrkoro
BYJIKAaHHYECKOTO HOSICA N0 COAGP/KAHMI0 MATHHA 3aHHMAlT KAk Okl
HepexojiHoe I0JOKeHHe Me;RAY ABYMsA HaMedeHHmMH rpyomamu. Cpen-
Hee coJepsRaime Mardus B THXOOKEAHCKUX AHJe3uTaX aHAJOTHYHO BHI-
BEJICHHOMY CpefHeMy SHAYeHnuio JUIA anaesutos autochepsi. Baammo-
OTHOIIEHUA ME/Ky PasiNYHBIMH TPYIOAMH CPeJHAX IOPOJ HATIAIHO
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Tabauya 69
Maruanii B raddpo

=
=
=t
11 - 0 S waun Anmm | Enan =
(B cxn%]&)gﬁﬁbig;“g:%npun) x, % lgx 81 v A Elg E;“
' it
Cpeanee mo 22 naatgop-
MEHHBIM DPErHOHAM 3eM-
Hora mapa (22)*% . V. 4702080 "— o072 | 045 | = —_
Cpenmee 1o 23 reocHH-
WIMHAIBHKM PermoHAM .
semMHOro mapa (23)* |1380+029 — 0,71 0,19 - G2
Cpennee 1m0 45 KOHTHHEH-
TAJBHEIM W CYOROHTH-
HEHTAJABHBIM permoHam :
seMHOro mapa (45) * . . 4,20 e 088 | 021 030] —062
Erpona
Bantuiickai maT, o6mas
suifopka (45) . . 490 | 0623 | 0,239| 037 | —020| 024
Espona, ]..[(‘HTl)ﬂ.lthaH
n  3anajHaa, oOmas
BRIfOpKA (38) . . . . . 400 | 0575 | 0458( 024 | — -
TOP (24) . .. .... 488 | 0619 | 0251 040 | — —
CCCP, Kapras m 3akas- j
Kagne, o0mas BEIOOpKA
(1) « o oovh. o 332 | 0504 | 0432| 020 | — s
Aznn
CCCP, reocHHKINHAIb-
Hble PermoHnl, o0Omas
BuGopka (64) . . . . . 420 | 0580 | 0204|032 | —005| —019
CCCP, Ypan (91) . . 482 | 0626 | 0204| 032 | —008| 049
CCCP, Antait u 3ana,u,- by i R 0,0
man Cubups (30) . 43 | 0640 | 0452] 023 | — e
Adpuka
10:xuas, IOro-3anajgnas
Adppnra m [Omuas Po- i
nesus, ofmana BuGopKa
R 520 | 0633 [0 048 | = — 207
10:xman Adpuxa, HOpHTH e fthd : il
(38) ... 582 | 0580 | 0409( 069 | — — | [207]
O-B Maparackap (30) . . | 419 | 0582 | 0489 029 | — — | [154],
238]].
207
Cesepran AMepnka
CII[A ofmas  BHGOpKa
...... 853 0,513 | 0176 0,27 0,44 0,55
hanana ofman nmﬁopxa
PROYY. B el = TR g 8,22 +| 0477 | o467| 026 — — |25

CHockm em. B Taba. 20,




IT podoancenue maba. 69

=
1T - — | 8 man Awm | Enm | EE
(8 cxoﬁ?{g;ngéw%c;z%qg)pun) %, % lg= B1g ki Ig Elg EE‘
g8
(=R
KHamaja, amOpTO3MTOBOE
RABODO(8T) & i Bl 1,87 0,235 0,180 | 0,28 — —
Kamana, amoprosmrsr (28) 0,49 |—0,457 | 0,365 | (0,60) - —
Oxeannueckne paiionnl
O-Ba ATIaHTHYECKOTO,
Hupniickoro m Tuxoro
oxeaHoB ({0) ** 4,88 = 087 |y 020 — —

** CHOCKY cMm. B Tabm. 20.

WILTIOCTPHPYIOTCHA HA BAPHAHOHHOM jmarpamme (pme. 12), ma KoTopoit
JIOCTATOYHO YeTKO HPOABIACTCA HPAMAA KOPPeAANNOHHASN 3aBHCHMOCTD
MEK/Y 7KeJIe30M W MarHHeM BO BCeX HPEJCTaBHTENAX CPeHHX MOpPOL.
Otmeuentoe HeCOOTBETCTBHE B COMEP:KAHMN MATHHS B HHTPY3UBHBIX
u QPysUBHEIX aHANOTAX CPEJHHX IOPOJ He XAPAKTEPHO IA mOPOJK
rpanoguopurosoro psaga (raGr. 72). Ilpm srom memay amopmramm
W TPAHOJMOPUTAME MMEeT MeCTO J0CTATOTHO Pe3KMil Pa3phiB: KBapiieBke
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A & o. °. o IES
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Puc. 12. Bapuanmonnasn
AHarpaMma JKeneso —
marnmit B cpeguMX mo-
pogax

1 — OHODHTHI, 2 — AHTEINTH
TeOCHHKJIMHAJILHEIX obJacreil;
4 — 10 e, THAXOOKeaHCKMit
BYIKaHHYECKHMII moAc; 4 —
AHIEe3UTH niaThopMeHHbIX
obacreit; § — aHAE3MTH
OKEAHMYECKMX OCTPOBOB, 6 —
KBapHeBsle DHOPHTH

Cpepame cocraBbi: 1 — puo-
pPHT, 2 — aHJE3HT, 3 — aHmue-
sur naargopmeHHbif, 4 —
AHAESUT TIeOCHHKJIMHAJILHEIN,
5 — anpgeanT THXOOKEAHCKOTO
nosca, 6 — KBapuesslit Mo~
puT



el

* CHOCKHM cM. B Taba. 21.

Tabauya 70
Marnuii B 6azaabTax
(B cxlc]rglr:‘gim dﬁr-;?{::::béopm{) =, % s ¥ A E nﬂlﬂ?ﬂ&i‘ﬁu
© O6mmit 6asaasT (1996) 3,98 127 032 | — —_ [249]
Iaardopmenabie 6a3anbTh
Cpearee nmo 23 miaThopMeHHEIM
pernonam semHoro mapa (23) * |3,90+0,27| 066 | 017 | — -
Tpamoer  apesEnx  maaTdopm
[z el e i e Bl e 315 080 | 021 | — — | B. A. Ry-
ToxmH [63]
Tpamnsl 1 GasaabThl CHOHPCKOM
mnatdopmur (167) . . . . . . 3,90 086 | 022 —
Tpanne: 1 6asaxsTel Magun (24) 3,40 066 1019 — e
O-8 Maparackap (35) . . . . . 420 083 020 | — | — | [154], [238].
[207]
BazaasThl TIeoCHHEINHAILHBIX
PErHOHOB
Cpensee 1mo 25 reoCHHRIMHAIL-
HEIM PernoHaM 3eMHOTO Imapa
R R 3,90+0,27| 068 | 017 | 023 |—048
HoHTHHEeHTaJNbHAA  ONHBHH-0A-
3annToBas gopvamna (276) 420 14491020 [ — |- = | B. A Bty
Y, ToimH [63]
BasaneTe aHmeanToBoil gopma-
1 1) (R e S 3,24 1,02 | 032 | — —
Hnabaser Ypama (20) . . . . . 382 (E R (% o e —_
Basaaere ITpamopes (20) 3,76 0,86 | 023
OxeannuecKne 0azaiabThI
Cpenmee mo 37 octpoBam Tm-
xoro, Wmpuiickoro m Atiam-
THYECKOro OkeaHoB (37) . . . |4,60+0,24| 0,75 | 046 | 0,05| 0,05
OxreaHmgecKHe TOJMeHTOBEHE Ga- ;
SEEETRECHI0) T e e 467 074 | 046 | — — B- A. Ky-
tomn [63]
OxeaHuveckne IMeJOYHEE Oa-
BANETRCMB)T S e 461 1,56 | 0,34 [246]
Tasaiickue o-pa (150) 5,00 105 ] 021 | — =
O-B PewHboH (34) . .. . .. 5,00 1,65 | 033 | — [154]
Cpenne-ATnanTHuecknii X peGer
(53 e o DR S SRR T 512 119 ] 023 | — — | B. Maxacon
[253]
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Maruuii B JHOPATAX W AHAE3UTAX

Tabauya 71

S unn

A unn

& E uan CTOMHIK
(» cnchax 0GnoM BHOOPKH) x, % el ¥ %% | % ngoopuam
Jlno puths
CpepHEee 1o 41 pernoHy 3em-
HOro mapa (41)* 256015 | 049 | 019 | 0,28 [—0,83
Espona, IlenTpaibHas 1 Ba-
najmHas, odmasa peOOpPKA
{50 e B i B 2,67 081 | 030 — —
CCCP, reocHHKJIHHAJbHEIE
PerHoHs A8HATCKOI 4YacTH, :
obmas BeibOpEa (53) 2,73 0,90 | 0,33 | 033 [—0.36
GQUE RNk (21) 1 « ol . 2,69 069 | 026 | — —
CCCP, Bocrounoe 3abaii-
T AT G 3,00 123 |1 041 | — — 0. H.
Coomuop,
P. M. Po-
MaHOBA
O-B Manarackap (22) 2,30 091|040 | — — [15?%b[i238],
7
CIIA, odman BeiGopra (34) 2.08 0,87 | 042 | 0,53 |—0,13
aRATHS(280F L ol s 272 112 | 041 | — - [251]
AH1eanTsl
Cpennee mo 54 KOHTHHEH-
TalbHEM W CYOKOHTHHEH-
TaABHEIM PErHoHaM 3eM-
BHOro mapa (54)** . . . .| 1,90+0.12 | 0138 021 | 067 |—0,10
: (0,264 —1lg)
Cpenree mo 14 maatdopmen- :
HbIM permoHam (14) 245 0951039 | — —
Lpenee mo 40 reocnmmn—
HAJIBHBIM peraoHam 1,68+0143 | 042 | 0,25 | 030 0,06
< Espomna
‘Espona, Herrpansuas m 3a-
najaHag, obmas BeIOOpKA
R 1,70 0771|048 | o | =
CCCP, KpraM, Kapras, 3a-
KapKaspe, obm@as Budopra
T PR R 1,74 054031 — | —
T R B O R P o 1,80 077 | 043-| - — =
Azua
CCCP, reocHHRINHAJbHbIE
perinoHs, ofmas BeOOpKa
RN L L e Ll SR 1,90 076 | 040 | 029 |—0,34
CCCP, Ienrpaabumii I{a-
BAXCTRE ABAY -~ 0L Lol 1.85 0711038 | — et
FueEwmi(38) 5. u L S 1.81 084 | 046 | 0,21 |—1,00
Wnponesnsa (241) . . . . . . .53 0,741 047 | — o

* CHOCKM cM. B Tabda. 22.




I podoaxcenue maba. 71

A unm

E unn

*#% CHOCKN cM. B Taba. 22,

1L & ER Hcrodnin

(8 CrOGRAT OURek g:?opnn) x, % Big ¥ g lg H“(I‘EI'MBLLHH
TuxookeaHcknil ByJIKanmge-

CKMIl nosc, obman BubOp-

Ka (46)‘“ ....... 1,97 075 | 038 | 0,14 |—045

Appuxra

O6mas smbopka (30) . . . 2,84 122 | 043 1 — s
Bocrounas Adpura nm Maja-

rackap, obmas BrbGOpKa

o T s e S8 1% 2,28 095 | 041 | — .

CesepHas Amepura

CIIA, obman BmbGopka (44) 1.70 0,60 | 035 | 021 [—0,26
CIHA, CraJHcTHEe TOpH (34) 1,54 ] i —
CIIA, Hesana (21) . . 1,45 049,034 ] . — e
CIODA, Kamadoprusa (28) . 1,88 65 |- 885 | L — T

IenTpaasuasn Auepnxa
‘Obmasn subopka (25) . . . 140 0831 045 | — —
O-p Mapraamka (30) i 1,51 028 [(019)| — o

ApcTpaansa

Hosasa 3emangus (20) 1,59 044 | 028 | — .
Oreannyeckne paiioHbl
O-pa Tuxoro m Mapumiickoro

OKEaHOB (33) *¥** 1,78 072 | 0,40 [—0,34] 066

Marsnii B TPaHOJHOPHTAX W KBAPUEBBIX OHOPHTAX

Tabauya 72

Ilopo, T = S wim CTOYHMK
(n SHUOKAT Obiest N:;;iﬂgtl)plm) ® % Ig v A E n:l@opuanan
I'panoamopnThi
Cpegree mo 30 pernoHam 3em-
Hord amapi (30N 2L . b 1,10£0,07| 021 |0.19| 053 |—0.18
ECCP, Kaekaa (B8) . . .. 084 49 | 058 | — — | A. M. Tle-
MuH 1T A. A,
Cutann [48]
CCCP, reocHHKINHAJIBHBIE pe-
THOHLI BOCTOYHOI wacTH, 06-
masn BeibOpra (124) . . 1,20 0,43 | 036 | 0,44 0,36
CCCP, Cpennaa Asna (.2‘)) 1.42 0311028 — s
CCCP, 3abtaikaase (26) 1,22 037 | 030 — o

* CHOCKY cM. B Tabn. 23.




I podoaxcenue maba. 72

IIOpOTIB, PEerHoHL -, S mam HeTounms
(B CKOGKAX 00BEM BBIGOPKI) x, % I ¥ A E nHpOpMA I
CCCP, Bocroumoe 3abaiikaibe
b R O IR B (g 1,20 049 {041 | — — | I0. H. Cno-
MHOD I
P. M. Po-
MaHoBa
Adpuka, o-g Maparackap (22) 0.96 0341035 — =
Hanama (29). Pacupegenenne
JOrHOpMalIbHOE . . . . . . . 0,92
(—0,069) | 0148|022| — — [2511
KBapuesble muopnTsl u ToHa-

JANThI
Cpeinee 1o 25 pernomaM 3em-

HOPO Iapa (25] %% 20 L el 1.57+0,19] 048 | 031 | 0,10 | —0.90
DennamEs (20) .. . . v .92 055 1032 — —
CCGP,-Hapxas (26) ». . ..« . 0,93 043 | 047 — — | A. M. Jle-

MHH 1T A. A,
CuranH [48]
CCCP, reocmHarinHajIbHBC pe-

THOHEI BOCTOYHOH dacTi, o0-

mam Bwbopra (24) . . . . . 1,76 058 1033 — e
CELPYan (7). oo aies 2.23 086|039 — o
CCCP, Bocrounoe 3abaiikanne

(46). Pacnpejesenne Jormop-

MaJibHOe (NPHBEJCHB MaKCH-

MAaJIHHO 11 paBOTIOA00HBIC O1€H-

e e e R e IR 1.86 068 |037| — — | 10. H. Cno-

vuop i P. M.
- Pomanona
* CHOCKy cm. B TaGa. 23.
Tabauya 73
Marunii B rpasmntax
it 5 = ERR o Herton

(B cxoglggﬁﬁmmégﬂgzl%opun) x, % lg = lg 1 Alg Elg n;&%m‘ﬂfm
Cpenunee no 65 permonam

3demHOro mapa (65)* | 033 |—0507| 0441 | 022 | —022| 0,22

Egpona
Baarniticknii mur, ofmas

Bubopka (88) . . . . . 032 |—0660| 0,378 | 0,62 | —0,17| 0,50

Ounaanana (54) 0,28 | —0698| 0,392 | 066 | — — [241],]
[241a

* CHocKy cM. B Taba. 24.
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ITpodoascenue maba. 7

I - R — | 8 um
(2 cxoﬁ%g&ﬁlm%e;i?ggpxu) x, % lgx g i Alg By ngggg;:ﬁxm
CCCP, Yrpauncknii kpm-
CTaUIMYeCKHI  MaccHB
e A e R 037 | —0,574| 0,362| 059 | — =
CCCP, Hasraz (34) 039 | —0531) 0,324| 052 | — =
Tam ke, HOpMalabHEE A. M. Ile-
rpaEnTs (124) 042 | —0461| 0,333 | (054) | — — |mumE, A, A
(0.47) CutaEn [48]
Tam e, nelikoKpaToBhe
MHKPORJINH- 21601 TOBEE
rpaHaTe (21) . . 0,20 —_ 0,18 |(090)| — — To e
Tam ke, aTACKHTHI (13) 0.19 | —0.824| 0.286 | (0,46) | — — ¥y
Espona, IlerTpansHas u
BanapnHas, oODIMIaA BH-
BopRx (D85 o 032 | —0,700| 0436| 074 | — =
Aszna
CCCP, reocHHKINHAIL-
HbBle PermoHsl, obmas
BuGOpKa (204) 034 | —0,628| 0,377 062 | 043 | 018
CCCP, Ypanu(62) -+ +| 027 |—0,688| 0329| 0,54 | 030 |—0,38
CCCP, Aurrait (35) . . .| 031 | —0667| 0374| 062 | — =
CCCP, Kasaxcran (97) | 033 |—0,729| 0,469| 081 | — -
Tam xe, HKanbermit mac-
o R R R 027 | —0,697| 0348 (057)| — s
CCCP, Cpepuaa Asua (66) | 030 | —0.650| 0,335| 054 | — =r
CCCP, 3abaiikambe (155) | 038 —0,609| 0,411 | 0,69 | —0,.17| —0.82
Tam ;xe, Xanrmiai-IIn-
JHHCKHII Maccus  (29) —0.7771 0.287 — —
CCCP, Cufupckas maar- ol Bl o
dopua (33) . . . . . . 032 | — o303} odo I b b =
CCCP, [aannmii BocTtok 3 o 048
u Ilpmmopee (38) . 031 | —0638] 0.346| 056 | — | -
Manaitaun (49) . . . . . 040 |—0545] 0362| 059 | — | — [131]
Adpuxa
O6man suGopka (64) . . | 033 | —0611|0349| 057 | 041 | 090 |
«Momogsie rpammTE» (51) 0,17 | —0,856| 0,261 | (0.41)| — e
O-p Manarackap (23) . . | 027 [—0,721| 0,381 0,63 | — | — | [154], [238],
[207]
Cesepnan Amepnka
CHIA: obmas BHOOpPKa
18 o s s 021 |—0856| 0387 064 | — | —
Kamajga (80) . - <. .. - 023 | —0,790| 0,369| 061 | — =
I0:xuan Amepnka
Obman euGopka (30) . . | 032 | —0,680| 0407| 068 | — -
Asctpamusa (20) . . . 0,31 | —0,644| 0,342| 0,56 e i
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Tabauya 74
Pacnpefexenne MATHHA B TAHTATOHOCHBIX H GeapyaHbIX
HA TAHTAJ TpaHNTaAX

S nan

PparuTsl (B crofKax o0beM BHIGOPKH) Igx h’lg

8l
e
=

Beapyjaubie Ha TaHTa]d W HEOOHI KOMINICKCHI
rpaEmTomion. YkpanHa, Ypax, 3abaiirajnne
FEBYL S et LT R S e e S e e

Beapyausie Ha TAHTAl IErMATHTOHOCHBIC KOM-
IJICKCHI T paHuTOH/0B. Badaiikanne, CpejHAR
VRS G e e R B e PR B

I'paENTOHB MATePHHCKHE JUIA TAHTAJOHOCHLIX
merMaTATOR. Sabafiranpe, Bocrounmii Ka-
GaEeTam (5P L Ue ol o R e

HOMIUIEKCH TPAHNTONIOB, ¢ KOTOPHIMH CBA3AHLI
rpeiideHoBLe  MECTOPOKICHIA fes TaHTaNO-
nnoGmresoil MuHepainsanun. Hasaxcram, AJ-
Tal, 3a6alikanee (39) . . . oo e .. 0,220,006 | —0,686 0,298

I'paHATOM/HEE KOMIUIEKCH, MaTepuHCKHe JUJIA .
TAHTANOHOCHKX amorpamuron (23) . . . . . | 0,12£0,024 —_ 0,06

0,60+0,18 0,286 0,311

0,48+0,06 | —0,360 0,187

036006 | —0442 0,268

.

AHOPUTEL GoNee GIMBKH IPAHOAMOPHTAM, UeM AMOPHUTaM (B JHOPUTAX Mg
2,60%, B wBapuessix mmopmrax 1,57%; B rpamnojmopurax 1,10%).
Eme Goee peskmil pazpsiB B COMEP/KaHIi Marnus HaOX0AeTCA MeRAY
rpanogmoputamu u rpammramu (0,33% Mg) (raGa. 73). Murepecwo,
970 B OTIMYME OT jKejae3a [JA HOCHeTHHX He 0TMEYeHO Pasjuvma B pac-
npejieeHHH MATHUA B PPAHATAX JPEBHAX MJIaT(OPM I reoCHHKIMHATIE.

B 10 ke BpeMs Maruuii ABIAETCH JMHCTBEHHBIM W3 mOpofoobpasy-
JOIUX BIEMEHTOB, /sl KOTOPOTO BEIABJIEHA CBA3H MEKY pacIpereiernemM
9IeMeHTa B TPAHATAX M PYAOHOCHOCTHIO IOCJHEAHUX € TOUKH 3PeHHA
penkux agaementoB (tabm. 74). Hameuenubie Bapuamuum B COREPHKAHII
MATHUS CKOpee BCero CBS3aHbl € SBJEHHAMU [OCIEMATMATHYECKOTO
HBMEHEeHUsI TPAHHTOB, K KOTOPBIM MArHWil o4YeHb IYTOK.

DdPysuBHpe KOHTHHEHTAIbHbE AHAJOTH rpanutoB (tadi. 75) oram-
YalTCA HECKOIBKO MEHBIINM (0JHAKO CTATHCTHYECKH BHAYMMEBIM) COMEp-
JRAHMeM Maruumsg 1 O0apmmM rao6adbHEM KodQOHIEeHTOM BapHALMN
ero cofep:kaunii (permoHaibHpie KodPOHUUMEHTH BapHaHH Onm3KN).
Bamsgape KOHTAMNHAIMY HA YBeJIWYEHHe CPeJHero COJAep:KaHufg MarHUsA
B I'PAHMTAX [0 CPABHEHUIO ¢ KMCJILIMH 2(dysnBaMu ABIACTCA OJHAM U3
BOBMOKHBX o0BsAcHenmi »Toro spienud. Caejpyer HOOYePEHYTh, 9TO
HEKOTOPOe yBeJIH4eHne CPeiHero coaep/Ranna MarHIA XapakTepHO TaKke
JUIA HeJTOYHEX MHTPYSUBHLIX TOPOJ MO cpaBHenuio ¢ uX addysnBHEIMM
KOHTHHEHTAIBHHMHE ¥ CYyOKOHTHHeHTaNbHLIMHU aHamoramu (rabm. 76,
77). Yro ke racaercsa spdysmBHBIX KMCJBIX W OIEJOYHEIX IOPOJ OKeaHu-
wecKoil KOpH, TO 37ech Koneunsie juddepennmarsi dshPysuBHbLIX cepumii,
IpeficTaBIeHHEe KUCABIME JaBamMu uan sgdysusamu TpaxuToBOTO PAMA,
cOMeP/RAT 3HAYATEIBHO MEHDBIIe MATHUSA, YeM UX KOHTHHEHTATbHHIe aHa-
goru. B To ke Bpemsa oxeammdeckue (GOHOTUTH, TPOABIAIONINE TPAMYIO
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* CHOCKH CM. B Tabm. 25.

Tabauya 75
Marmnii B kncasix addysnsax
Tlopo ne e
& i Tk :
(8 cro0nax obsew BROODKN) % % gz | Sig | v [41g| Eig unﬂggp-
MaIH
 PuoanThl, JMmapuThi, obcH-
Anansi, (eIs3nThl, EBapie-
BBIE IO PhEPLI
Cpenee 1o 50 KOHTHHEHTAJIb-
HEIM H CYOKOHTHHEHTAJbHBIM
permomaM  3eMHOr0  mapa
BRI = o el SR S 0,24 —0,665| 0,2280.35| 0,34 |—0.60
Espona
Espomna, llemrpanpnas 1 3a-
pajHEas, oOmas BHOOpKA
(el i o . 0,32 (0,27) | —0,727| 0382|063 | — | —
CCCP, Kpwsm, Haskas, 3a-
raragpe (B5) . : . . . e » 0.24(0,17) | —0,919| 0,382(063| — | —
Cepepras AtiaHTHKA (23) 0,09 5| 0285 |04 = | —
: Aszus
CCCP, Cpenmsasa Asusa (38) . . |023(0,19) | —0852| 0,342 § 231 7 R
CCCP, 3abaiikanse, JlaabHHIT
Boctor n Ilpamopse, obmas
gubopra(2l) . .o . oo 0,30(0,22) | —0,788 | 0,350 | 057 | — | —
Adpura
O6masn BuGopka (50) . . . . |0,37(0,30) | —0,784| 0,480 084024 |—042
10:xman Adpmra (20) . . . . 0,31 —0,804] 0529|095 — | — [207]
Cesepras AMepuka
CINA, obmas BeGopxa (67) . . {023 (0,19) |—0,871| 0,392 0.65]0,17 |—1,10
Apcrpaana
Apcrpamms m Hosas 3enan-
 nma, obmas BHOODPKa (23) 0,25 (0.20) | —0,890 | 0412|069 — | — | [237]
JanuTel
Cpensee mo 31 permomy 3em-
goro mapa(31)** . . . . . 1,10 —0,033| 0,477]0,28 0,50 |—0,11
CCCP, Kpum, KaBras, 3axas-
Raspe, obmas BuGopka (30) 086 — 058 |041]0,36(—0.20
- () (a)| (E)
THXOOKeaHCKAL BVJKaHEAYE-
cKHit mosc, o6mas BHOOpPKa
A e MR B S AR 083 —0,144] 0235|037 — | —
Hhapan (20), e 0,67 —0238] 02371037 — | —
CIIA, obmas BeGopKa (55) - - 0,72 —0,236| 0,286 | 0,46 | 0,06 [—0.34
10:xEan AmepumKa, o0IAd BbI-
Gopia (A1) oo e e 0.98 —0,068| 02921036 — | —

ITpumevarue. EcaH MaKCHMAJILHO mpasIononofHAs ONEHKA CPeAnero apndmemecnoro
npeBHmaeT 00BHYHYO ONEHKY Goaee wem Ha 10%,

Kofi cpefiHero apHpMeTHYEeCKOro.

TO OHA TIPHBOAMTCA B CKOOKAX PAAOM G, ONEH-

9 3akas 1605
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Maruanii B cMeHHTAX n Tpaxurax

Tabauya 76

HeTogHNEK

Hoponlgégcc;r;o;[i&‘gzuc)unﬁﬁax ’:-' % -g—x s]g v Alg E,g HGOPMAIIII
CuennTer
Cpegnee mo 40 permoHaMm

seMHOrO mrapa (40) * 0,84 | —0,192]0,267 | 0,42 |—0,06 |—0,62
Banrmiickmit muar, ofmas

BRbopRa (29) .« . . .. 0,99 | —0,180 | 0,404 | 0,68 [—0.39 |—0.60
CCCP, reocHHRIMHAILHEE

PermoHEl, 00IaA BHOOpPKA

) TN R ST Pl BOOE 1,00 | —0,169 | 0,392 | 0,66 [—0,44 [—0.61
CLCP, ¥pax (20) 1o sy s 1,10 [—0,101 | 0,363(0,60| — o
CCCP, Cpepman Asmsa (23) | 1,04 |—0,205|0,456(0,78| — foat
I0:xnan, SanmajpHaa Adpn-

ka, IOxkmas Pojesns, o0- /
masn Brbopra (20) 0,83 | —0,270| 0,417 (0,70| — -
O-8 Maparackap (37) . . . | 0,78 | —0,275|0,385(0,64| — — | [154], [207]
ICARBAR (24) 0 v E N 1,28 | —0,115(0,454(0,78| — o [251]
TpaxnTsl
Cpepmee mo 28 KOHTMHCH-

TAJABHBIM W CYOKOHTHHEH-

TaJbHBIM pEI‘KOEHM 3eM-

HOro mapa (28) ** 0,55 (—0319 (0,253 | 0,40 |—0,01 [—0,55
Cpeznmee 1o 11 matdopmen- ;

Hum permomam (11) . . . | 042 |—0,434]/0,190/0,30| — 2
Cpennee mo 14 TeOCHHKIH-

HAILHBIM permomam (14) | 0,67 | —0212(0,219(034| — e

(0,71)

Espona, reocmHRINHAIBHBE

PermoHsl, obmas BeIGOp-

Ea(2).. . .. ... 0,62 | —0,378 | 0,406 | 0,68 |—0,01 |—0,86
CCCP, Kaerkas m 3akas-

BRRRO () F i e L 0,36 |—0,59310,375/0,62| — -
A¢puxa, o-B Mapnarackap

i) e S L 027 | —0,668]0,302|0,48| — —
CIIA, o6mas smbopka (20) | 0,40 | —0.520(0,341 | 055 — = sl 120
Apcrpamasg (20) . . . . . . 0,35 | —0,6120,377|0,62| — )
O-pa Tuxoro, Hupmiickoro

n ATJIAHTHYICCKOI0 OKea-

HOBRN s s oo 038 |—0,551 0,344 0,56| — —

* CHockm cM. B Tabm. 27.
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Tabauya 77

Marunii B wedesnnonbx cnenntTax n domoanrax

- p e Hcerogunk
B0 oty Shiaw waoany | ¥, % ex "S‘;g“ Yo g wigopa-
Hedeaunonbie  cHeHHTHI
Cpennee mo 48 permoHaM
- gemmoro mapa (48)* (0362005 —_ 0,164 0,46 |—0,09 [—0,52
 Banrmiicknii mur, ofmasn
Brbopra (35) . . . . . 0,60 —0,398 | 0407|068 — —
CCCP, Konncrmii m-os
FECR ) oy s g o 0,66 —0,333 | 0,363 (0,60 (—0,01 (—0,22
CCCP,  reocHHRANHAIL-
HEIC PErHOHEI 430 TCKOI
"gacTH, 06mas BHGOpKA
B G e e e 0,36 —0,572 | 0,328 (0,53 0,04 |—0.68
B CCCP, Ypan(20) . . . . 0,60 —0,353 | 0,318(0,51| — -
CCCP, Bocrounas Cn-
6mpp(35). .+ . .. 0,36 —0,605 | 0,361 (0,59 — -
10suan Appnxa (25) 045 | —0,532 0381063 — | —
O-» Majarackap (23) 045 | —0/461 | 0,338(055| — | — [11250411'
7
CIIA, o0mas sBuGopka
C R R R R FE 0,41 —0,569 | 0,391 [0,65] — -
AR (D4 i s 0,34 —0,578 | 0,321 (052 — —
MonoaNTH
Cpegnee 1o 20 KOHTHHEH-
TAJBHEM # CYOROHTH-
HeHTAJbHKM peruoHaM
semHEOrO mapa (20) ** 0,28 —0,688 | 0,338]|0,55| 048 [—0,45
Espona, IlenTpansHas m
Banajgnas, obmMas BEI-
Gopra (25) . . . . . . 026 | —0,772 | 0,400|0.67| 030 [—090
IR (20) . 260 n e 039 | —0578 | 0,415[070| — | —
. Bocrounmas Adpuka, 00-
i maa suibopra (20) 0,37 —0,498 | 0,226 0,35| — —
" 0-B Magarackap (23) 0.45 —0,532 | 0,385[064| — —
CIHA, ofmas BeGOPKA
I R EAARIAIEN T 0,25 —0,785 | 0,385(0,64| — —
Ascrpamua m Hosan 3e-
BRtanma (21) . . . . . 033 —0,668 | 0,435(0,74| — —
 0-Ba Tuxoro, Maumiicko- :
0 " ATIAHTHYCCKOTO
oReamoB (25) . + . . 047 —0,532 | 0,44410,76| — —
* Crockn cM. B Taba. 28,
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Pue. 13. Bapunanmounas
JEarpamma marHmii — Kpem-

L Buii B TOPHBIX NOpoOjax
[c]2 mrrocdepsr
@ 3 1 — MHTPY3HBHBIE TOPONBI; 2 —

adysnBHEE TOpOIE, & — Me-
TaMop(uIecKne MopOLl

1 — rpasuTH, 2 — KHcHAbe 9(-
(QysuBE, 3 — IPAHOMHOPWTHI, & —
MAanMTe, 5 — KBapileBsif TAOPAT,
6 — anpesur, 7 — ouopHT, 8 —
rabbpo, Y — 6asaabTE TEOCHH-
KJIMHAJBHEIE, 10 — 6Ga3aabpTH
Cpenne-ATiaHTHYECKOT0 XpebTa,
11 — GasanpTRl nNATHOPMEHHEIE,
12 — TonenroBrie OGasananTeH Ta-
BaiicKHX ocTpoBOB, 13 — Gasain-
THI OKEAHMYECKHX  OCTPOBOB,
14 — cmemaTh, 15 — TpaxmThHI,

% 16 — HedenmuoOBLIE CHEeHHTHI.

R e i ) 17 — cdorommATH, 18 — HEpokKce-

0 ] ; L el leBo - HATE, 19 — mepnmoruTe, 1%a —
“u 0 27 7% 76 8 10 72 J4 Su% MePHIOTATE miarhopmeHHEBe,

190 — nepumoOTHTH  TeOCHHKJIH-

HanbHBle, 20 — pymnTte, 20a —

IYHHTB maaTgopmenHsie, 206 —
JYHATH TEOCUHKIMHANBHEEE, 21 — KAMOEDIMTH, 22 — 9IJIOTHTH,, 22a — DKIOTHTEL THIATHOP-
MEHHEIE, 220 — PKJIOIMTH TeOCHHKIMHANbHBIE, 23 — aMmpubommrTel, 24 — rmeffce, 25 —
KPHCTAILTHYeCKHe CITAHIBI

CBASH C MEJOYHEIME (a3ajibTOHTAMH, B CPeJHEM COJEP/KAT IOYTH BIBOE
0oIbIme MarHOA, 9eM KOHTHHEHTANbHEE (JOHONHTH Te0CHHKJIMHAILHEX
s0H (cM. Tabm. 77).

B TaGx. 78 mokasano BechbMa De3KOe HAJieHHe COMEP/KAHUA MATHUA
npu nepexojie or yaprpabasutos k ra66po m jasee ot rabépo K KHCIHIM
DOPOJIaM, YTO CBHJIETEJIBCTBYET 06 OrpammdeHNbX MacmTatax BhILIABIE-
HHA Marnus W3 ManTHE U ero mocieylomeil MarMATHYecKoi MUT DAL,
Ilpocrasa koppeaAnuoHHAA BABHCAMOCTh MEEIY COJACP/KAHIEM MarHWS
U KPeMHHSI B MarMaTHTeCKHX FOPHBIX mopofax oTcyrcrsyer (pme. 13).

METAMOP®HUYECRHE IIOPOJBI

Paccmarpusas pacmpeeneHne MarHUA B MeTaMOPHIECKAX IOpojax
(tabm. 79), meoOXofuM0 NOAUEPKHYTL H3BECTHYI0 AHAJOTHIO MEKIY
TI06aTBHBIMI CPeJIHUME CO/IeP;RaHIAME BTOL0 dJeMenTa B aMuGoIuTaX
(4,3%), ra66po (4.7%) u Gasaaprax (4,0%) npm cymecrsenno GoabureMm
roopuIEenTe BapHANME COjleP/RAHMI, CBOMCTBEHHOM MeTaMopdmIe-
cxnm mopofam. Ilomobras anasorms Mosker GETH HaMeueHa JUIs CPOTHAX
CONep/RaHMil MAaTHAA B IHeilcaX —KPHUCTAJUIMYECKUX CJOIaHNAX, ¢ OJ[HOHM
CTOPOHKI, ¥ I’PAHOIHOPHUTAX — KBaPIEBHIX JHOPHUTAX, ¢ Apyroi. Ocobuakom
[0 CONEPIKAHNI0O MAaTHHA cPegu MeTaMOP(MIecKuX IOPOJ[ CTOAT KO-
THTH, /51 KOTOPHIX II0 COJeP:KAHMI0 MarHus (Kak W pAga IPYTHX KOM-
HOHeHTOB) HaMeYaeTcs TOCTATOTHO YeTKOE Paselenne Ha ABe rpymnsl [64,
168, 194, 233, 309, 312]. Ilepsas rpynna oXBaThBAET MPEJIII0T0KATEIBHO
Haubonee IIyOMHHEE HKJIOTHTH, BCTPeTalluecs B BUJe BKIOUCHHI
B kuMOepanToBmx TpyOkax. Bropas rpymma mpexcrasiser cofoit akio-
I'ATH, 00HADYREBaeMEe B psje palloHOB cpefn MeraMOpUUecKUX TOPOJ.
Hak ormeyasoch npn ofcyileHun pacipe/ieIeHns sKelesa B DKJIOTHTAX,
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Tabauya 78

JpoaonuA KoXPPUIUEHTOB KOHIEHTPANMN cojlepRannii MATHNA B NOPOAAx
«nopMaasHoro paga» audepennmanuu (H0 OTHOMIEHHI0 K HepHI0TATY)

HosddumuenT KOHOEHTPAIHHN

ITopon sl

IInatdopma I‘eo;gﬂﬂ::m- Cpennee

TSR S e e 1,37 1.2 1,26

BETIOTHT ¢ 0 b5 Lo el e 1,0 1,0 1,0

GG o e R o L 0,26 0417 0,21
ot gl R e Bl e e HR L S 0,14 0,112 0,125

B RADHOBNH JROPET . o v o s i e v 0,09 0,07 0,08
T Dl e SRR R R e TR SR e L 0,06 0,05 0,055
e R R e e e R 0,018 0,014 0,016

Tabauya 79

Maruuii B MeTaMopdnUecKux Iopojiax

gogﬂggﬁaie?ﬁﬁ =, % Ig= S nmn v Awm | Euan| Herodaank
BHOGODKH) R 5 lg g E]g uHGopMa
AmpudoanTs

Cpengnee mo 25 permo-
HAM 3eMHOro mapa

) 430048 — 1,22 | 0,28 | 0,30 [—0,26

Baarniickmii muT, 06-

mas pebopra (25) 3,94 = 1,98 | 0,50 [ 042 |—0,32

CCCP, VYwxpamHCKHIIl

KPHCTATIIHYeCKA I

MaccEB(40) . . . . 4,34 — 240 | 048 | 0,48 |—0/44

eCP, Ypax(20) . . 4,46 S 153] 035 | — =k

Adpura, o-8 Majara-

ckap(21) . . ... 409 — 1,92 | 047 — | — | [154], []238],
[207

amama (22) . . . . 4,52 — 145 | 032 | — = [251]

DEIOTNTHI

Cpeanee no 16 paiio-

e (16) 8" . oL 502445 - — 234 | 041 | — —

Cpenaee 10 SKJIOTITAM

3 KEMOeprnTOB . . 8,33 — 2871 034 | — =B, A, Hv-

TosmH [64]
CpejiHee 110 9KJIOrATAM
w3 MeTaMopuae-

CKAX [oponm . . 4,99 —_ {5 034 — - To xe
I0xman Adpura (30) 7,10 — 209 et — — [207]
T'neiicst
Cpejnee mo 31 permo-

HY B3eMHOro 1mapa

1) e 1,25+018] — | 051 | 041 | 038 |—0,16

* CHockm cM. B Ta0m. 29.
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I podoaacenue maba. 79

ITopomst, Peruonbl bl pERY, ik 0t RS AN
B croOKax oGpem ®, % Igx v
$ BRIGOPKH) . Sig Ae | Ejg | nndopmaum

Baarmitckmit T,
obmas BrbGopra (30) 1,82 — 112 | 062 | — e
CCCP, YwrpamHCKHIl
KpHCTAIHYeC1uit
macens (36) . . . . 1,14 — 058 | 051 | 0,58 | —0,18
CCCP, reocHHKII-
HANGHBIE  PeTHOHE
a3HATCKOH  wacTH,
obmasn subopra (40) 1,10 — | 072 | 065 060 |—0.66
CEEP, Cnbuperasn
uxathopma (32) . . 1,07 — 063 | 059 — =
Adpura, o-s Mapara- P
CRRDIS2Y - ., 1,78 — 097 | 054 | — — | [154],7[238],

[207]
hagana (40) ... oo 193 = 105 1079 — = [251]
Tam xe, Hpebek,
o0beIHHCHARE Tpo- | .
OB TO THelicam am-
gmboanToBoit Qarmmn . ;
(15) e s 1,39 — 0,32 1(0.23)| — — [180]
Tam ke, rHeiicnr rpa-
HYJAHTOBOIT  aunn
o) s s 1,60 — | 077 |(048)] — | — [180]

Kpueraammueckne
CaanIsI

Cpeagaee no 40 permo-
HaM BeMHOrO Iapa
(AD) EEEe 2., 156 | 0164 | 0,456 0,23 | —0,18/ —0,32
Baartuitckuit mur, 06-
mas Bwbopka (30) 112 (1,29)] —0,096| 0,429| 0,73 | — &5
CCCP, TeOCHHKIN-
HQJIBHLIC  PEermOHEB
aznaTCROI YacTH,
o6mas BrGopra (30) (1,28 (1,12)| 0,009 | 0,338| 0,55 | 0,90 | 0,60
Banajunas Adpnxa,
obmasn suGopka (41) 1,62 (1,78)] —0,0181 0495( 087 | — = [156]

w%%% CHOCKY cM. B Talm. 29.

I paccMaTpUBaeMEIX IOPOJ XapaKkTepHH cBoeoOpasHple B3aHMOOTHO-
HIeHHA jKReje3a U Maruus, oOpaTasle HaOM0OJaeMBIM JUIA YJIbTPAOCHOBHEIX
nopoy. MuaUMaIbHEM COJep/KaHAeM ;Keje3a M MaKCHMAJBHHEM MaTHI
OTIMYANOTCA HKJIOTUTEL PeBHUX mAaTdopM, BCTpeuaeMse B BHIE KCEHO-
JUTOB MAHTHIHOrO BemecrBa B KuMOepanToBuX TpyOkax. Hamemenme
OTHOIIEHUS jKeJIe30 — MATHHI Ha o0paTHOe IO CPaBHEHNIO ¢ BMemia-
0MEME yAbTPafasuTaMil IO3BOJAET MPEJIONAraTh, 4T0 KCEHOJUTH H3
KEMOEDAMTOB INpeTepuein 9acTHYHOe BHILIABJIEHHE, B Pe3yJILTaTe
KOTOPOTO B OPOJIe ¥BEeINIHI0CH OTHOCUTEIbHOE I a0COMI0THOe KOJTHYECTRO
namboee TYroIIaBKAX MArHMEBHX KoMmoHenTos. C paceMaTpHBaeMBIX
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Marnuii B 0Cago4HbIX HOPOAAX

Tabauya 80

= S n
A O B il I vl b
TauHneThie CAannb
CpejHee mo 24 permonaM

aemMmoro mapa (24)* [1,57 (1,50)| 0,146 | 0,164(0,25 (—0,11| 0.20
R (30) L. e e 093 |—0085]| 0,212]0,33 s e
Baaam (28) . ... 0. 1,60 i 089 |056| — ==
Tmam
k- Cpejanee mo 20 permonam
~ gemmoro mmapa (20) ** [1.50+0,26] — 058 (039 — 7
CCCP, Pycckaa miaT- e
aqyopma,"l ~2 R T 1,16 e O,SEE G ];OGI;EBH
B. C. Hy-
rosa [32]
CCCP, Crujexan mamra 1,45 — lo3s5 |023] — = To sxe
I UCP, Kamxasl . . . . 1,48 — 030 1020 — »
Adpura, go-s Mapara-
BEaD (20)] i o o 1,12 — | 046 |041]| — [154]
REmana(29) . . .. . . 1,17(1,25)|—0,097 | 0,420(0,71| — =
Meckn 1 mecYaHHEN
Cpeasee mo?20) permoHam
aemmoro_mapa (20) ¥¥* 0,750,148 — | 041 |055| — — | Toumocts
mojacYeTa
HET0CTATOq-
ma (= 24%)
CCCP, Lt Pycckas miar-
R RN O R — | o046 |043] — — |- B, #+ Be-
pobpeB I
B. C. WRy-
Kosa [32]
CCCP, Crudcrana mamra 0,81 = OA7 10— — To e
CCCP, Kaskas 1,42 — 088 (0621 — == »
HasecTHAKH
Cpejnee mo 20 permoHaM
4 3emMHOro mapa
T h kAR T () 8o -={) 2 - 0,36 10,38 — L
Mamaiisnn (88) . . . .| 060 [—04030,392(0,65| 0,30 [—0.51 [t31]
Agpura, o-g Majara- >
BRap(20)) <L 0,75 |—0317| 0,352 (057 — = [154]
Banann (74) - - o« = . 0,60 [—0492| 0,490/0,86| — = [251]
* CHockm cM. B Taba. 30.
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I podoancenue maba. 80

i s A :

(B cu&%ggnﬁéﬁ?;%;ﬁpﬂm x, % lgx SST;H v A‘:;m EE::.“ HH&IO’::;':K]I{H-I
JonoMuThl
Adpura, o-s Mapgara-

T T 9,05 — 1142 |og6| — | — [154]
Kanaja (66) . . . L Bi-ras — 1239 |031] — | — [251]
Kap6onaTHble mopojgsl
Cpeanee mo 20 permoHam

seMHOro mapa (20)**** 1460+1.22] — |2,78 |0,63| — — TOYHOCTE

OIGHOK He-
J0CTATOYHA
0-8 Majarackap (oGmee)
R e B 4,68 (5,50)| 0,391 | 0,573 [1,06| 0,09 | 1,96

**%% CHocxy cM. B Taba. 3.

HO3UIMI  cOCTAaB OKJOIMTOB, o0HApPY/KHBaeMBIX cpemd Meramopdmnue-'
CKHX IO0pOJ, HO-BUAEMOMY, H0J:keH B Oojblieil cTemeHH mpegcTaBiIATh
€cOCTaB IMOPOJ 9TOIl TPYINE.

OCAJTOYHBIE IOPO/bI

CrasanHoe OTHOCHTEILHO THEHCOB ¥ KPHCTAJIMYECKEX CIAHIEB
MO;KeT ObITh IOYTH MOJHOCTHIO PACIPOCTPAHEHO HA INIMHUCTHIE 0CA0YHEEe
HOPOJIEl — TJIMHHCTHE CAAHIE W TJIAHL, COJeP/KaHue Marausa B KOTOPHX
AHAJNOTHYHO KBAPIEBHIM IHOPHUTAM (Taﬁn 80).

B oramume or pacemarpmpaBmuxcs panee nerporeﬁumx DIIEMEHTOB
B8HAYUTEJBHYI0 POJIb B pacnpejejeHHH MarHusa B 0caf0ouyHoil ofolrouxe
HIpaloT KapOOHATE — OT HM3BECTHAKOB, HECYIIHX JECATHE [0JU IIpo-
IeHTa Maraus, /10 J0JOMHTOB, B KOTOPHX MATHUI UrPaeT Polib BEYINEro
KaTuoHa.

Tabauya 81
Marnnii B COBPEMEHHBIX OKEAHHYECKHX OcajKax
= o Hcerounus
Ocajkn, pernoHs (B CKOGKAX 06BeM BHIGOPKM) =, % S Vv A E | nadopma-
MR
Ilenarmueckne
ARXBN OROOH (25) v igs ol o c+ov. . (186 1030046004 (1,10 [198]
I'nyGoKOBOJHEIE TIIMHHCTHE onoaanqecxne
D R ... (193 |061]032] — | — [182]
T'nyGoxosojaEe Kapﬁonarnma (48):175 080*|040(051]| — | —
TeppurenHse oKeaHmIECKNe, 3aIAB Hapnn,
Bemecyauna:
Fe o L M CHEREERe b P S 131 |028(021| — | —
7 I I R 0,47 [022(047( — | —

* TOYHOCTH OIEHOK HeJOCTATOYHA,
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Tabauya 82

Pacnpejieilenne MarsuA B ocajouHoil ¢Gosoure aurTocdeps
HA KOHTHHCHTAX

Pacmpocrpa-
Cpemmee | Koopgmmuens | PASKOCTIA- | “gommooms
IIopofst coflepyanne BAPHATMHM | y orgocurens-| MOPOA B %
Marausa, % cofepiiia it HBIX % ggo ;I:;:g
TaRuncTIHe CAAHIH . . . - 1,50 0,25 } 53.0
s . S e 1,50 0,39 4
Tleckn u uecqamum ROt 0,75 0,55 25.4
RapGoHaTHLE IOPOALL . . . 4,60 0,63 20.8
Beanoparsr] .o v s o - 033" He onp. 08
e e 1.94 0,44 100,0 804
Dippysmensie
Basa/ipTH mnaTGopMeHHHe . 3.90 017 56
- BazaabTH T eOCHHRINHAIb-
R S R 3,90 0,22 311
BVHICOHTE . .o e e 1,90 0,21 413
Jaouter . . et 1.10 0,28 0.8
Huciane B(I)ri)yamm GG 024 0.35 21,0
ffpaxntH . . . et 0.55 0,40 0,1
RO s 0,28 0,55 01
e o R SR 2,28 0,23 100,0 19,6
Cpenmee 718 ocamounoi 0Go-
JIOYKH Ha KOHTHHEHTAX . 2,01 0,40 100,0

* ITo manmmm . Crioapra (Horn, 223).

Becsma nnrepecuo cHmikenue cpefmero cojepskanng Maroua B kapGo-
HATHBIX TOPOJAaX, HAYIee 0T JOKeMOPUsA BILNIOTH /{0 COBPEeMeHHbIX Kapho-
HATHBIX 0cajikoB (Taba. 81). Iro aBaenne, suepsrie ormevensoe A. 11. Bu-
mnorpagoBuM u A. B. Pomosum [29], cBujereabcTBYeT o pPE3KOM U He-
00paTHMOM M3MEHEHVH TeOXMMHUYECKOH WCTOPHE MargmsA Ha TO3JHUX
CTa/MAX DBOJIOLUU 3eMHOI KOPLI.

Cpenmee cofepskanne MATHISA B COBPEMEHHBIX OKEANMYIECKNUX OCAJKax
(6es yuera addysmsos) npmaaro pasamm 1,40%

B raGx. 82—84 npuBeneHsl OUEHKH CpejHEro colep;kaHuA MarHu#
B 0caJI09HON U «rpannTHOIY ofomodrax Jurocdepni, a TakAe B MarMma-
THIeCKNX 1Opojax mAaTGOPMEHHKX M ICOCHHKIMHAILHEX o0/acTeil.

137



Tabauya 83

Pacnpejesenne Marumsi B «FPAHATHOI» cOodouke anTocdepst

_ | Pacupocrpa-
Cpegnee Koapdunuent P;gﬂgggﬁﬂa HEHHOCTD
ITopons coflepixanne Ba puaAIHI B OTHOCH- HOpol B %
marana, % cofepmanmit TeaBHHX Y 35(‘1\-:[]:3‘?;;31{
MarmaTnueckie
BPPABRTE: 2 s g 0,33 0,22 63,7
TpagogmopuTel . . . . . . 1,10 0,19 24,5
KBapnessie AHOPATH 1.57 0,31 2.9
T s R e Ml BN 2,60 0,19 1,6
TR e e R R 4,20 0,15 90
Wemaormes o= v L 20,5 0,21 1 0.3
e ; 26,0 0,11 e
(BT 6 G A P 0,84 0,42 0,9
Hedye m1HOBBIE CHEHHTELI 0,36 0.46 0,1
BT e U R R 0,96 0,21 100,0 534
MeTtamopduyeckne
PEOHCEE . = e s i 195 041 | 84.0
K pHeTa anueckue CAAHIE . 1,56 0,23 | i
Keapnnthl 0 ImecYaHOKH . . 115 0.50 7.0
AmvgnbomnTar . . . . . .. 4,30 0,28 8.2
KapfoHaTHEE TOPOIE 7,50 He omnp. 0,8
Bl i MRS 1,67 0,33 100,0 46,6
Cpengee 1Js  «rpaHATHOI
060I0YKIT AHTOC(ePEL 1,29 0,27 5 100,0
Tabauya 8§84

Pacnpefesenne Marama B TOPHBIX MOPOAAx IIaT(HOPMEHHBIX H I'e0CHHEINHANBHBIX
obnacreil ¢«rpaHnTHOI» 000JT0URH

IIJ]BTd}ODMeHHHE T'eoCHHKINHA ILHEIE
Topoms Cremsee | PASEPOCTI- | Gpopues | PASHUOOTOS-
cofiep:Kanne, | 5 ormocmrenn-| CO/eprRaHue, B OTHOCH-

% HBIX % % TeABHBIX %
EBRERTEL .ot ik o e 033 74,0 0,33 43,0
I’ paHOMOPHATEL ] 1,10 10,8 1,10 43.0
Keapnessie JHOPHTHL 157 24 1,57 40
SEMOPReTRL B L T O 2,60 14 2,60 20
e A R RN R 4,70 10,0 3,80 7,0
LT e 0 R 18,3 | 0.3 22,7 | 03
L e (R 25.0 J o 27,2 / ;
CRERREN L S 0,84 1.0 0.84 0,6
HegeanHOBbE CHEHITH 0,36 0.1 0.36 0.1
GUBREEE ¥ 0 s Ve i s 0,93 1,05
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6. KAJIBITNI

[loBepenne wanapmus B nponecce OPMUPOBAHMSA B3eMHOIl KODPHI BO
 MHOTOM CXOJHO ¢ HoBefleHmeM amiomMuuusg, OH BLIHOCHTCS M3 MaHTHI
" B Iponecce BHIIJIABIEHNA, MAKCHMAJIBHO KOHIEHTPUPYETCA B NPOAYKTAX
. gpucTamHsanun rabopo-6asaabTOBEX PACIVIABOB I IIOCTENEHHO Tepser
. 8HAYEHHOE II0 Mepe BBOJIONNH IMOPOoJ B cTopoHY rpamntoB. Oamako B oca-
- flouHOM Tpomecce sBjaenuA OmorenHoil auddepeRnmaIUM OIpe/IeIAI0T
0co0y10 poiib Kauablusa B (GopMUpOBaHHE KapOOHATHLIX TOPOJL 0CAJI0YHOK
‘00009KH uTOCEPHl M ABICHUAX MOCTEAYIONIEro MeTaMopdusma ocagod-
- HuX nopox. Mmenno mpomece Omoremuoit judepenmuanni KaJdbIua
0T JAPYIUX NeTPOTeHHHIX 3JIEMEHTOB B ocagounoit o0ojouke ABJIAeTCHA
. rJaBHOH 0cOGEHHOCTHI0 TeOXMMHH 3TOrO HJIEMENTa, NPUBOAANIEN K 3aKO-
. HOMEPHOMY H3MEeHEHHI0 ero Ie0XHMHTeCKON HCTOPHHE IO Mepe 9BOJIONNH
| BeMHOIl KOpEL.

MATMATHYECKHE TIOPO]IbI

. JlyHuTH B DepHIOTUTH XapaKTePH3YIOTCH PA3JIHYHEIM COJeDPrKaHHeM
. KaJbIUA B 3aBHCHMOCTH OT TOro, OPMUPOBAINCH OHH B YCIOBUAX JIpeB-
~ HEX naargopM WM jKe CPABHUTEIBHO MOJOMIBIX I'e0CHHKIHHAILHLEIX 30H
- (raGu. 85). K coskaneHmio, KOIHIECTBO AMelomelica HHGOPMAIHT O JyHN-
- Tax HejocraTouno jiA obocmosammsa aroro pasmmuus (0,60% Ca mis
- maardopmenunx u 0,47 % mus reocnakanHaIbHELX AyHATOB). MMeomuecs
~ laHHBe O HPEJINoJO0RHTENbHO TIyOMHHEIX (HeBHILIABIGHHHIX) IepHIo-
~ TUTAX TO3BOJAIOT OLEHHTh CPeHEee COJep/KaHNe Kalbius B 3THX I0po-
 JlaxX Qa5 BepPXHHUX POPM3OHTOB MAHTHH 3HayenueM 5%, 4To, B 9acTHOCTH,
~ DAMBKO COOTBETCTBYET CPEJHUM COAEPIKAHNAM, OIeHeHHKIM A JPeBHHX
- mutoB EBponst m Adppukm, a Tax;ke quA nukpuToB. Cyas mo cymecTsen-
 HOMY YBeJUTeHHI0 COJAED:KAaHHA KaJbmua B kmMbepamrax, raybokme
. YYacTKH BepXHeil MaHTHH MOTYT OwITh Oojee GOTAaTHl 9THM 3JJIEMEHTOM,
~ ecam, womeuHo, oforamenme KEMOEDJIMTOB He SBJISETCA Pe3yJabTaToM
~ $paskumonnoro Brmaasienns Kaabpmmsa. O Hamuamm mo00HOrO BRILIAB-
~ JIeHMH MORHO CY/AUTh MCXOAS M3 TOYTH TOJHOTO BHHOCA KaJbIUA N3
- JIVHUTOB — TPEIOJOKHTeNBHO OCTATOYHKX IHPOAYKTOB BHIILIABICHHA
- MaHTHH. ’

MaxrcnMaabHas KOHIEHTPAIHA KaJbIHsA, BEILIABIAEMOTO U3 BepXHei
MaHTHH, OPOMCXOZAT B «0asanbToBoiy o0oiouKe autoceps, a Takike
B ra0O0po-0a3aibTOBEIX BHILIABKAX, NPOHHKAIOIUX B «(TPAHUTHYION
obosoury. ITpu aTom g raGOpPOBEIX KOMIZIEKCOB, CBA3AHHLEIX ¢ TJIyOUH-
Hamu paznomamu (IOsxuas Adpuka, ¥Ypaa), B psijie ciiyuaeB XapaKTepHEL
3aMETHO TOBHINEHHBIE COAEP/KAHMA KaJbilus, CONOCTABHMEIE ¢ Tadipo
OKeannuecKHX ocTpoeos. llociaennme oTanMYa0TCA MAKCHMAJILHBEIM Ha-
ronenneM Kanpius (129% mno otHOmenuio K raoGaapHoil omenke cpeji-
Hero copepswanua) (radm. 86). Ilpm aroMm ciaemyer momggepkHyTh, UTO
nmpu cymecrBennoit (s 5%-HOro ypoBHS 3HAYAMOCTH) pasHuue Tio-
DaNbHKIX OIEHOK CPeHUX coJepRaiuil KaJbmuAa B radipo U KOHTHHeH-
TalbHLIX 0A3AABTAX MMEET MECTO IOJHAS AHAJOIMSA B ATOM OTHOIIEHHH
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Kaasunii B yJAbTPaOCHOBHBIX ITOPOAAX

Tabauya 85

11 : /i 10 S A E
(8 cuo§£§i‘“85£§§:"3§?opuxx) x % lgx | mam | 'V | WM | WM ﬁ&%ﬁgggn
Sig Alg Elg
JVHITBI
Cpeanee mo 18 permnoHAM
aemuoro mapa (18)* 058 |—0,4750,475(082] 0,72 |—0,50| ToumocTh
OIEHOK Hejl0-
cTaToyHA
CCCP, ¥pan (26) 053 |—0/488/041210,69| 064 [—1,00
CCCP, 1or Cabupn (25) . 014 — 049 [1,36] 076 |—1.04T. B. IIIm{yc
[79
- MepumoTnTh!
Cpengnee mo 28 permoHam
seMHOrO mapa (28)** .| 342 0,360 (0,354 10,58 |—0,30 [—0.52
Cpenmee 1o 14 maardop-
MeHHbIM permomam (14) | 3,02 0,274 0,398 |0,66| — e
Espoma, naardopMennbie
perinoust, o6masn BeGop-
RAILIEY ki Ll 467 0,537 |0,4120,69( —
To ke, reocCHHRIAHAIL-
Hble peruossr (22) 186 0,068 0,449 10,77 | 048 [—1.10
CCCP, reocHHRIMHAIL-
HBIE PEermoHLl, O00mad
BEIGOPKRA (24) 158 0,041 [0,374062| 035 |—1.32
CCCP, ¥Vpaux (26) 2,20 0,170 [0,410(0,69| __ —
CCCP, wor Cubupm, rapi- g ’
6yprETH (82) . . .. 0.30 — 10,27 [0.711| 0,38 1,20 |T". Bhgl]xmyc
Agpnra, odman BrOOpKa
(BB Xav e o S 442 0,470 0,450 (0,77 | —
Cepepuasa Awmepuxa, 00-
masn seiGopra (20) . . 2,83 0.215 (042510721 " — —
IInporceHnTLHI
Cpeanee mo 35 peruoHaM
semHoro mapa (35)*** (0704099 — (297 [0.31]—0,50 |—0.54
Eppona, Ilemrpanpnas m '
Banajuas, obm@asn BEOO p-
5 A T e i R 9,90 R 0 0T I e,
CCCP, Ypax (20) . . | 1250 — (2,80 [022] — o
CepepHasa Awmepnra, o00-
mas peOOpra (21) . . 9,60 — 13,24 |0.34| — s
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I podoascenue maGa. 85

h Al il s A E
(n cﬂlgt?x?:ﬁ'ﬁ{):;ng:lgtopm) x % lgx wm (v o n%zg:‘;‘;;u
S}g A]g Elg
Kumbe panto
~ Cpeamee 1o 16 paiiomam

PR 0 S A0 08 S e L 080 = —
To e, mepecuer Ha cpe-

KHIl KAMOepaAT . . . 948 — | 285(030| — !
10xman Adpura (55) . .| 4,80 0,641 |0,188]029 | 0,43 | 0,06
To ke, mepecuer Ha cBe-

M REMGepanT (55) . 5,50 0.716 [0,18810,29 | — -
HOukpuTel

- Cpenmee mo {2 paiioHam
(A2)P**** e e 15224000 = 67 032 = o

*%#%% CHOCKHN cM. B Taba, 19.

Mesly cpefHuM rab6po m okeammueckumu Oasaavramm (Tabm. 86—87).
Hpyras ocoGeHHOCT pacupejieieHuss Kalblus B OCHOBHEX HOPOAAX —
BeCbMa HE3HATHTeNbHHIl ypoBeHb KoJeGaHus permoHaIbmHoro Koadhdm-
IMeHTa BapWalUW, XapakrepHwsii kak mgas ra66po (or 0,20 mo 0,29,
cpenuee 0,23), rar m gua 6asaavroB (ot 0,07 mo 0,25, cpemmee 0,14).

Hecmorpst ma 1o uto copep:kamme Kaapmus B rabbpo miardopm
M TeOCHHEJINHAJBHLX PETHOHOB SHAYMMO HE PAa3JIHYaeTcs, aHAJU3 OTHO-
CHTEJbHOIl KOHNEHTPANUH KaJbIWsA B ITAX IOPOJAX 110 OTHONIEHHIO
K mepuporaTam (taGa. 88) moseoaser cyauth 0 GoabImIeM OTHOCHTEILHOM
HaKOIJIEHHH KaJbpnua B radbpo, dgopMmumposaBmmxeca B pHpeiicKEX
u nocrepneiicKuX reoCHEKINHANBHLIX 30HAX, II0 CPABHEHHI0 C JIpPeB-
HuMH maatgopmenHmMu raG6po.

Paccvatpusaa Hakonuenme Kaabnus B ra60po-6asalbTOBHX TOPO-
flax, HeoOX0AMMO OTMETHTH BOBMOKHOCTH (OPMHDOBAHMA B KAYECTBE
KOHETHBIX NPOAYKTOB CTaHOBIeHHA 0asaJbTOMAHLIX CepHil MAJOKaIb-
HUEBEIX OCHOBHEIX H CPeJHHX MArM, OTHOCHTEIbHO 00OTaleHHKX TIexo-
YaMu.

IIpn mepexosie oT OCHOBHEIX IOpPOJ K CpPEJHAM HAYNHAGTCHA BaKOHO-
MepHoe yMeHbIIEHHe poan Kanenma. Hak yme oTMeuanoch, cpeaumit
AHJIe3UT IO CYMIECTBY sABJIACTCA COOMPATENHHREIM THIOM HOPOX, 00Bheau-
HAmMuM 3@pysuaEe aHasorm kax pmopuros (Adpmka, Homan 3enan-
AN, OKeaHnYeckHe PermoHLl M JIp.), Tak U KBapuesux muopuros (CIIA,
CCCP — [entpanpumii Kasaxcranm m ap.) (raGmx. 89—90).
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Kaasnuii & radopo

Tabauya 86

IIoponsl, pernoasl

HCTOYHNK

(B CKOGKax 00BeM BHGODKH) x, % 5 4 A E nnrdopmann
Cpegmee 1o 45 Tpermomam
seMHOro mapa (45)* . . .| 7,60+0,27 | 092 | 012 [{—0,26|—0,04
Erpona
Baarmiickmii muar, obmasa
BEbOpRa (40) . . . . . . 7,54 155 | 0.2 — —
Espona, 3amagmans m Ilen-
TpaJibHAA, o0mas BHOOP-
T A NS S B B 7,30 1,70 | 0,23 - —
PSSl T43 1,70 |10,23 = =
CCCP, Haskaz m 3akas-
Kaspe, 00masn Bubopka (26) 7,20 144 | 0,20 — —
Asna
CCCP, reocHHKIMHAILHEE
permoHn, 06maa BHGOPKA
S s o A e 8,10 1,70 | 0,21 | 0,16 |—0,39
GLCE, ¥pan-(98) » . + . 9,30 244 [ 023 —_ —
CCCP, Anrait (30) 8,40 1,76 | 0,21 - —
Adpuxa
0xnas, IOro-3amajmas m
10;xman Popjesna, oGmas
RGO (27) s 8,32 163020 | — — [207]
10;kman  A¢pHEKa, HOPHETH i
Oy BEIBACKOr0 KOMIIIEKCA
Al emas e Lo aTa 7,58 220|029 | — — [2011 . ¢
O- Maparackap . . . . . 7,54 177 |00623 -_— — | [154], [238],
[207]
Cesepnaa AMepnka
CIHIA, ofmas prGopra (100) 6.90 1,56 | 023 | 0,27 |—04l
CIIA, Hopasa AHrmma m An-
gaaree (24) ) e . . .22 152 021 — —_
Kanana, odmas enGopxa (30) 7.82 2451027 —
Tam e, aHOPTOU3ATOBOE rad-
T S R R e et 7,07 0,69 [(0,10) | —
Tam e, aHOPTO3HTH (28) . 6.82 0,66 |(0,10) | — -
Oxreannueckne paifonsl
O-pa Wnmmiickoro, Tuxoro n
ATIAHTHYECKOI0 OKEAHOB
U e R R R R L 9,80 1,53 | 016 — —

e

* CHOCKEM cM. B Taba. 20.
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Kaasunii B 6azaxsTax

Tabauya 87

ITopons!, pernoHB!

* CHOCKII cM, B Ta6m. 21.

(B CKODKAX 05'BEM BBHIGODPKI) = % 5 1 A E n?qfo?::::n
. O6mmit Gasansr (1996) 740£004 | 104 | 045 | — | — [249]
- llaardopmennsie GazaabTbl
Cpeamee nmo 23 naatdopmen-
HBIM permoHaM 3€MHOIO
YR b R S gt e 740033 | 081 | 041 | — —
Tpanus gpesERX maatdopm
(EBRY e o T R 747 083 | 041 | — — | B. A, Kyro-
{ amHE [63]
Tpanus m Gasansrar Cadmp-
cKOif maatdopmir (168) . . 37 0,9 | 013 |—0.33| 1,10
Tpannsr m GasansTer WEpmn
(i1 PN S R 6,90 074 | 041 | — —
A¢puka, ofmas  BHGOpKa
(010} p N SR Sl 7,00 1,07 | 045 |[—0.03| 0,07
~ O-B Maparackap (41) - 7,64 122 | 016 | — — [15?](‘)[?58],
207
ArETaprrEga (40) . . . . . 7,26 098 | 013 | — i
bBasaasTel recCHHEINHANL-
: HBIX PErHoHOB
~ Cpegmee 10 25 TeOCHHKIH-
HaJBHEIM DErvuoHAM 3eM-
Horo mapa (25)** . . . .| 700024 | 0.62 | 009 | 0,30 |—049
Honrmrentalprpada  OJHBHH-
GazanpToBam  QopManuA
e R MRS L e 6,42 09 | 015 | — — | B.A. KyTo-
amE [63]
BazaapThi anzesntoBoit op-
AT (3ha) S Rl o 4 7,00 089 | 043 | — — | B, A. Kyto-
amnn [63]
Hpem, Kaskas, 3araBrasbe
R o R 6,60 126 | 049 | — | —
Ypan, gmatass (20) . . . . 6,76 167 | 025 1~ —
Oxeannveckne 6a3aabTh
Cpepnee mo 35 ocrtpoBam
Tuxoro, HWaaniickoro n
ATIaHTHYECKOT0 OKeaHOB -
T R S 7.60+=003 | 0,69 | 0,09 | 0,23 |—0,57
OkeaEnmueckne  TOJEHTOBHIE
GasaapThr (110) . . . . . 7.56 050 | 0,07 | — — | B.A. Kyro-
ane [63]
OkeaHnm9ecKIe MEJI0HEe Ga-
SRS EER G ) i A S S 714 103 | 0,14 | — — To xe
Tapajickme 0-Ba, TOJEHATOBHE :
6asaiabTH (35) . . . . . 7,34 099 | 014 | — | — [246]
0-B Peompon (30) 7,89 087 | 041 | — | — [154]
Cpejme-AraagTugecknii x pe-
Tl ) R R 7.94 056 | 007 ]| — — | B. [I\gsa;]con
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Tabauya 88

JpoaonnA Kodd@UIUEeHTOB KOHIEHTPANNIT coffep:KaHmii KalsOumA B Hopogax
«HOpPMAABHOTO PAZa» Auddepenmuanan (Do OTHOLICHWIO K HMEPHIOTHTY)

KosdpdunuenT KOHMEHTPAIINE

i s IInatdopma TeO0CHAKINHAND Cpeduee
L S e B Bl 0,16 0,16 0,16
IlepmporEr . . . - - . 1,0 1,0 1,00
o SRS PR 1,9 2,6 A
IEROPRT. . ot e i 1.3 17 1,5
HBapoessiil JHOPHT 1,0 1,3 1,0
I'pasogmopar . . . . . 0,6 038 0,7
Frameniie L G 0,3 0,36 0,33
Tabauya 89
HKaaxpmuii B AHOPATAX
0, 3i - HeTouanK
(B choIt‘;)rgaﬁ’ﬁqgﬁ B%%pxa) x, % 8 it A E umbopuaun:‘n
CpenEee 1o 41 permoHam
semuoro mapa (41)* . . .| 50=%045 | 048 | 0,10 |—0,07 [—0.20
Espona, 3amagHas u Ilent-
pampHasg, 00mad BHOOPKA
Rl e SR 4,92 084 | 047 | — e
CCCP, reoCcHHKJIHHAJLHEIE
permoHsl, ofmas BEGOPKA
SRR 5,50 1,10 | 0,20 |—0,06 |—0,55
CECR, ¥pam (26) .+ .« - 555 .50 10281 = o
Magpaiisma (20) . - - . - . 5,62 1106 1049} '~ T [131]
0-B Maparackap (20) 520 144 | 022 | — — | [154], []238],
[207
CIOA, o6masa subopra (34) 445 0351 039 | — —_

* CHOCKY €M, B Tafm. 22.

HntepecHo, uro aHmesuThl 0cTpoBHEHX Ayr (TuXookeaHCKUil ByIKaHM-
gecKHWit mofc, AHTHIBCKas JAyra) MO COJEPKAHMI0 KAIbLIUA O0TBEYANT
«cpefiHeMy» AHJESHTY WIH jKeé YKIOHAIWTCA B CTOPOHY OKeaHMYECKOIO
amJe3UTa H JHOPHATA. Y MEHbIIEHNEe COJIeP/RaHuA RaJIbIUA TPOJI0KACTCA
IpH Iepexojie OT KBAPUEBEX AHOPHTOB K IPAHOAHOpHTAM M 0coGeHHO
oT mocaepuux K rpanuram (taGx. 88—91, pme. 14).

B rpanmrax pasHENA B COJACP/KAHHM KanbIUA, HaMeYalMAACH A
mpeBHEX 1aaTGOPMEHHEIX I'PAHMTOB U (ojlee MOJO/LX TPAHHTOB I'e0CHH-
KJANAAJBHBIX PerHoHOB, IPH AaHHoM ofbeMe MHPOPMALUH CYIECTBEHHA
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Tabauya 90
Kaapmnii 8 annesnTax

ITopoms, pernomst =
(B cKOOKAX 00'BEM BHIGODKM) x, % s v A E

Cpeamee mo 54 KORTHHEHTAb-
HEIM @ CYOKOHTHHEHTAJIbHBIM

permonam semMHOro mapa (54)** | 435+ 0,19 0,71 016 | —0,07 | —0,27
Espomna

Erpona, 3anagmas u IfenTpann-

HafA, ofman Bebopka (35) . 430 1,39 0,31 - E
CCCP, Kpsim, KaBkas, 3Bakas-

kaspe, obmaa BeGopka (34) . 4,21 080 0,19 — =
Meammee (J0YIR" s e 444 112 0,25 o -

Aszna

CCCP, reocHEKIMHANBHEE pe-

THOHE, 06mas BEGOpKa (75) 415 0.88 021 | —0,02 | —0,08
TuxooreaHCKmil BYIKaHEWUeCKILi

nosc, 06man BEOOpKa (45)*** 4,76 1,01 0,21 5 =
CCCP, Ienmrtpansmuii Kasax-

bt R et L 393 1.37 0,37 = =
Hnomem (40) o s 5,08 0,96 0,19
MunoHesma (21) oLl lE 4,70 1,23 0,26 2 s

Appura 2
Obman smbopra (27) . . . . . 5,50 1,38 0,25 — 3,
Cepepuas Amepnka

CITA, ofmas BuGopka (75) . . 3,94 1,04 0,26 | —0,08 [ —0,28
CIIA, Crammctiie rops (35) . 3,50 - 0,98 0,28 T3 =
CHIA, Kanmpopmms (28) . . . 445 0.88 0,20 = prcs

IenTpaasnasn Amepura
Obmas mmGopra (25) . . . . . 4,30 081 0,19 == e
O-B Maprummka (30) . . . . . 4,36 0,44 0,10 = T

Aserpanua

Hosas 3enammma (20) . . . . 5,08 0,75 0,15 = =

Oxeannyeckne paiionsl

Octpora Tuxoro m Hummiickoro
OKeaHOB, oOmas BEOOPKa (35) 4,82 1,23 0,26 | —0,32 | —0,53

* CHOCKH cM, B Tabmx. 22.
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Kaasunii & rpamofnopuaTax m Keapuesbix AMOpHTAX

Tabauya 91

IToponsl, permnoHsr

Herouans

(B crofKax 06BeM BHOGOPKW) E- % S ¥ A nupopmamn
T'panoanopurs
Cpejanee mo 30 permoHam
aemHoro mapa (30)* . . . 044 | 0418 | 057
CCCP, Kaskasz (26) 0131 | 028 | — A. M. Jlemmn
(1g) A A,
Curmmm [48]
CEcp, TeOCHHK/JINHATLHLE
PErmoHLl asmarcroil vacTu,
obiman swgopra (126) 0,76 | 0,30 | 0.21
CECE iV D s (@5 e o 093 1039 1 —
CCCP, Cpenmaa Asusa (40) 068 | 029 | —
CCCP, Babaitrkanne, (113) 070 11032 |1
A¢pura, o-n Majarackap
< SRR USRS I 063 033 | — [154], [238],
[207]
Cepepnas Amepuka, Kamana
(BRI e R PR e 057 021 | — [251]
Keapuessie anopntsi n
TOHAJANTHI
Cpeasee 1o 25 peruonam
BEeMHOIr0 mapa (25)%* 05800 DG =
QuuaseEgng (20) . . . . . 073 | 048 | — [241],
[241a]
CCCP, Rasxaa (26) 0,051 | 042 | — A. M. Jlemmu
(lg) nA. A. Cur-
HuH [48]
CCCP, reocuHKJIHHAILHLIE
PermoHbl asmaTcKoii gacTw,
obmas BebOpKa (45) 1.05 || 025 | 9,90
RECP, Y PRI . L L 1,35 | 027 v
CCCP, Bocroumoe 3Babaii-
HABBA (G6) iy et e 0385 1049 ko 10. H, Cmo-
vmopm P. M,
Pomanosa

* Cy. cHOCKI B TaGm, 23,
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Puc. 14. Bapna- _ 2
mmonmaa  jma- 0% . mr
rpaMma  Kajb- gt

mii — gpemmmii i
B rOpHBIX mopo- ¢
aax  mmrocdepnt
1 — HMHTPYSHBHbIE
mopomsl, 2 —ap- £
¢hysHBHBIE OPOMDBI;
4 — meramopgnye-
CENe TOpOojibl

+

i — rpanutH, 2 —
Kucase shdysnse,
3 — rpa”HOaMOpH-
TH, 4 — MAINTH,
5 — KBADIUEBHIC 2
AMOPUTEL, 6 —
AHIEIHTHI, 77—
JMOPHTHL, 8 — ral-
6po, 9 — fasaib- g 1
Thl FEOCHHKIMHAIIb- 4 i
Hbie, 10 — $a3aib- 18 20 22 24 26 28 Jo J2 J4S51%
ol . Cpenne-ATian-
THYecKoro xpebra,
11 — GasameTel MaardopMenHsie, 12 — fGasannTh TonenTopnie Tapalickmx ocTposon, 13 — Oa-
3alIbTH OKeAHMYECKHX OCTPOROB, 14 — cueHnTHl, 15 — Tpaxursl, 16 — HeGEIMHOBLIE CHECHMTHI,
17 — onosmTe, 18 — mMpoxceEuTH, 19 — nepugoTHTe; 192 — MEPHIOTHTH UAATGOPMEHHbLIE,
196 — nepnno'm-ru TeoCHHKAMBANbHEE, 20— HynuTH, 21 — kEMGepantn, 22 — 9KJIOTUTH,
23 — ampuboanTh, 24 — ruelicsl, 25 — KPUCTAIIHYECKHE CJAHIE

roabko Ha 10%-moM yposme suaummoctH (Tabm;. 92). YumrmBas pesxoe
H3MEHEHHE TeoXHMHYECKOH CeIMMEeHTANHOHHOM HCTOPHN KalabIlus mocie
noxemMOpusa momo0Hoe Pasinyune BIOJHEe BEPOATHO H C 9TOH TOYKN 3peHus
3aCJAY;RUBACT CHEIHAJbHOro HcciaemoBanms. Hesmauureapnniii raobans-
Hpl Kod(duiimenT BapHANUN COJEP:RAHIA KalbIUfA B IPaHUTaX CBHIe-
TeJbeTBYeT 00 OTCYTCTBUE DPE3KHX DPasimuuil B cPeHHX COJep:RaHHAX
pieMenTa 10 permoHaMm. CymecTBEHHO HOHIKEHHHIMH COJleD/KaHIAME
KaJbOus OTIAMYAIOTCSA JTeHKOKPATOBEHE TPAHNTLL ¢ IMHPOKHM pPasBUTHEM
ABJeHHII TocaeMarMaTmieckoro Meracomarosa (raba. 94) («moioanie
rpasatey Adpusn, Xaurmiaii-Iluaunckuii Mmacens Bocerounmoro 3adaii-
KaJbs). 3aciHy:KHBaeT BHUMAHWs TaK;ke CYIIeCTBeHHO 0ojee HHM3Koe
cojilep/kanme KaabumAa B dPQYSMBHEIX aHAJ0rax TDAHATOB — PHOJH-
Tax, AMDApPUTAX M KBapneswx nopdupax (radma. 93), obycaosiennoe,
BEPOSITHO, SIBIGHASAMHI KOHTAMHHAINHE TPAHUTOB KAJBIHEM B MHTPY3UB-
HoM npouecce. llogoGHoe siBIeHHe He XapaKTepHo JjIsl TPaHOANOPUTOB
¥ [JanuToB, B KOTOPHIX HaOa0faeTcs Y/AWBHTEJbHAA AHAJOTHA MERIY
pacIpefielieHReM KalbIHA.

KHak Mo:xHO BHeTh Ha Bapmanmommoil jamarpamme (cMm. puc. 14),
MEJI0YHLIe TOPOJE PACHOIATAIOTCS JAJEK0 B CTOPOHE OT JHHAN HOPMAalb-
HOll uddepennmannm MarMaTHUECKHX TOPOX, OyAyIm pesko olenHeHb!
KaabIueM. Y pOBeHb HAKOIIEHUS KalbIHA B HEJOCHIEHHBHX KpeMHHeM
mopojiaX 9TOM rpynmsl HPAKTHYECKH HE NPEeBHIIAeT yPOBHHA, CBOICTBEH-
HOro rpamuTommaM (tabm. 94, 95).

YunrteiBag oOHYHYH Te0JOrHYeckylo cBfishb HedeqmHcogepRauuX
IMEJOYHEX TOPO ¢ KapOoHATATAMYM M ATIATHTOBHIMH IOPOJAAMM, BOBMOIK-
HOCTH OTIICIVIEHNA KaJblus B Iponeccax (opMHpoBaHHA HIEJOYHBIX
MarM JoJkHa OuTh NpHEATA Bo BHuUMaHme. Jlmarpamma Tanie uerko
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Kaapumnii B rpaanTax

Tabauya 92

HeTouHnK

OpOTET, peri S A R S mn Awm | Enan
3 Iua}t oﬁpg;lo;:liﬁ(gpﬁcl})m x, % g~ lg ¥ Alg lg “?ﬁs.%ma'
Cpesgee mo 65 permoHam
seMHOro mapa (65)* [1,12+ — 024 | 022 |—0,27| 082
=+ 0,06
Cpenmee mo 29 mwrartdop-
MEHHLIM PErHOHAM 3eM-
HOrO mapa (29)* . 1,16 — 029 | 0,26 — —
Cpenree 1o 20 reocnnx:m-—
HAJIBHBIM PErmonaM 3eM-
HOro mapa (20)* . . .| 106 — 046 | 015 == -
Espona
Baarniicknii mur, oﬁm,aﬂ
BhbopKa (63) 125 0045 [0237| 037| — [ —
Ounnanna (62) e [ 0,049 0239 | 037 —_ -
CCCP, VEKpauHCKMii KpH-
CTAJVINYECCKHAIL  Maccus ;
SRS e 116 | —0,009 | 0,285 | 0,45 — —
TaMm e, KOpOCTEHECKHE
FPARSTR (12) v o il td | omm 03 | 033| — | — |[B.B.Csm-
pHIOE
Tam e, ru6pugaee (39) [ 1,29 — 057 | 044 | — s To ke
Espona, IlemTpainHas n
JanajgHas, o0mMAs B~
Gopka (38) . . . . . . 1,06 | —0,434 | 0428 | 0,72 | — —
TAP (32) . ...... 0,96 | —0,405| 0305| 049 | — | —
CCCP, Kasras (36) . . .| 110 | —0,051 | 0,349 | 0.57 £ =
Asns
CCCP, reocnHKJINHAILHBIC
pernons, o6man BEGOp-
Ka (353) . . . .. .. 100 | —0,121 | 0,336 [ 0,55 | —0,38|—0,08
CCCP, Ypaxn (65) . 102 | —0,138 | 0391 | 0.65 - -
CCCP, Kasaxcram (106) | 078 | —0:243 0348 | 057 | — | —
CCCP, Cpexmas Asus (70)| 093 | —0,410 | 0283 [ 045 | — | —
CCCP, 3ataiikaawe (162)| 1,02 | —0.056 | 0.303 | 0.49 — —
Tam e, Xamsrmiaii-Ila-
JMHCKNIT Maccne (29) 0,43 —_— . 0, - —
CCq()]P Cnfnperas (rma'r- s i
DPMBHAR et L 11 —0, 4 — —
CCCP, I'lpm:opben)_];anb— v ik B Lo e 0 B
Hnii Boctok (61) . 103 | —0425]| 0370 061 | — | —
Madaaiiana (43) . . . . . 100 | —0,069 | 0270 | 043 | — e [131]
Adpura
O6man subopka (60) . 1,44 | —0,092 | 0,366 | 0.60 | —0,47 | —0.61
Bamanmas Adpuxa (190) | 1'16 | —0.028 0284 | 045 |—0.50]|—012] [156]
«Mojojse rpaHATHY, 00-
mas BeGopPKa (75) . .| 048 | —0462 | 0338 | 055 | — —
O-B Maparackap (27) . .| 1,16 | —0.027 | 0338 055 | — — [154],
[238],
[207]

* CHOCKY cM. B Ta6m. 24,
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II podoamenue maba, 92

s e e S man Awunn| Enmn | HCTOIHHAK
Ropom, permoms cxos- | = o | g | S|y | A S|
IHH
f Cerepuaa Amepnka
- CIA, obmas pubopka
|- H100)° . s 094 | —0122 | 0326 | 053 |—080(—0,10
B Komana (51) . . . . . . 100 | —0108 | 0298 | 048 | — | — [251]
E .
¥ Tabauya 93
F Kaapmuii B sneasix adysnsnsix mopogax
3 ITopossl, Pernons (B cKOOKAx | — — S mnn A | E nan Hgl::—
00BeM BEIGOPKN) x % lg=x Slg ¥ Alg E]g nudop-
Mauun
. Puoantei, anmapursi,
deananThi, obcnamanb
'f H Kpapuesbie mopdunpbt
| CpenHee 1m0 50 KOHTHHEHTA b=
| HHIM I CYOROHTHHEHTAJIb-
| HHM PErnoHAM  3eMHOro
mAPA SO SR 0,70 | —o0,212 | 0,212 | 0,33 | —0,56 | —0,32

Espona
Espona, IlentpaisHas m 3a-
majHEas, o0maa BHOOpKA
.......... 053 | —0371]0283| 045 | — oy

T T TG T S T T

KaBrasbe, obmas BuHOpPKa
() e T o 071 | —0,260 | 0373 | 061 | — —
CepepHan Ariantara (23) 0,72 -- 0.28 ] 030 = =
Aznn
CCCP, Cpeausa Asus (38) 067 | —0,315|0410| 0,69 | — —
CCCP, 3abaiiranne, Jlamib-
mnit  Boeror, Ilpnmopse, ’
o6mas smbopra (23) . . .| 0,52 | —0352 | 0,341 | 0,56 | — —

Adpura
Obmas Bebopra (48) . . .| 091 [ —0,238 | 0,307 | 049 |—0,39| 0.23
I0:xmas Adpura (20) . . .| 075 | —0279 [ 0436 | 074 | — —_ [207]
O-B Majarackap (23) . . .| 061 | —0290 [ 0348 | 0,57 | — — | [154],
[238],
[207]

Cesepuana AMepura
CIIA, o6mas Bmbopra (59) | 050 | —0,463 | 0,412 | 0,69 [—0,62| 0,07

* CHOCKY cM. B Ta0a. 25.
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I podoancenue matba. 93

ITopofel, peruons! (B crofKax - — S mmm Aum | E o H(I?;?I:I_
obmen BEIGOPKH) x, % g% S]g i 4 Aip lg |mHpOp-
- Manun
ApcTpaansa
Apcrpanua u Hosas 3enan-
aus, ofmaa BrGopra (21)| 0,77 | —0,249 | 0,404 | 0,67 — =5 L (o87]
Oxeannyeckne paitonbl
0O-pa Tuaxoro, HWaaniickoro
1 ATIaHTHYECKOTO OKea-
HER el s 0,36 — 0.16 | 045 =5 e
JdannTer
Cpenmee mo 31 permoHy 3eM-
HOro mrapa (31)** . . . .[256 =+ — 055 021 046 —1.11
+ (519 e
CCCP, Hpsm, Kasraz, 3a-
Kapkasbe, obmas BhGOpKa
5% 0 It At R 282 = 083 | 0,36 = e
THXOOI\eaHCKHH BYJIKaHAIEC~
KHii moAc, ofmasn BBIﬁOpKJ:l
RN R R S 2.54 — 086 | 0,34 = =
CIIIA, ofmas BmGopra (48) | 2,20 — 0,68 | 0,31 ™ =
IOmﬂa;z Amepura, obmas
BROODEA. (21) -5 5o v s s 2,82 — 0,60 | 0,21 — ==
*%* CHOCKY cM. B Tabm. 25.
Tabauya 94
Hauapuupii B cCHeHHTAX W TpPaxuTax
Hcroua-
TIopoAH, PETHOHH (B CKOGKAX 2 — | S nm Anm | E uanm | gy
00eM BRIGODKH) » % Ig x 1 v Ig lg | mudop-
i Manum
CueHnThl
Cpenaee mo 40 permoHam
3eMHOTO mapa (40) * . . .[218+ — 077 | 035 | 009 |—0,53
1 + 0,24
Bantniicknii muT, 06mas BEI-
bapRi(32) 1. o0 e Gl 255 - 1,07 | 048 | 0,004 | —0.06
CCCP, reocyEKIWHAILHLIE
PerHoHLl a3uaTCKOM yacTi,
ofmaa BeIGOpKa (46) . 2,35 — 1,28 | 0,54 | 0,50 [—0,52
CCCP, Cpennsia Asna (25) 2,18 — 108 | 050 | — -
10ssmad, [0ro-3amagman Ad-
puka n [O:xmaa Pojesmna
et e P O 2.37 — 096 | 041 | — 4 euT)
O-z Mapnarackap (29) 1,78 — 099 | 055 | — — | [154],
[238],

* CHOCKY cM. B Tadm. 27,

[207]
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II podoaxcenue maba. 94

Topomst, permonst (B cKOOKAX | — — | Suman A | Ewam | P
00beM BHIDODKH) * % lg x 1g v A1p | By | madop-
MaLun
CIHIA, ofmas Bhbopra (30) 2,09 — 108 | 052 | — —
Hamamy (24)00 i aid e 2,76 — 1,721 062 | — — [251]
Tpaxurnt
Cpejtiee 1o 28 KOHTHHCH-
TalbHBIM 1 CYOROHTHHCH-
TANBHBIM PErTOHAM 3eMHO-
SOUMADA G 28) P 1,70 0146 | 0471 0,26 | 0,38 | —0,76
CCCP, Kpwmm, Kabras, 3a-
KEERABREIR2) L L i 1,06 | —0,046 | 0,281 | 045 | — —
Espona, lenrpaapuas o 3a-
najaHag, comasn ser6opra (39) [ 1,95 0493 |[0,305| 0,49 [ —035|—090
Famaa (33 1 e e e 1,99 0217 (0284 | 045 | — =
0-B Manaracrap (20) 1,19 —0017 0316 051 | — — [154].
[238],
[207
CIIA, ofmas mwmbopka (20)| 1,36 0072 10248 039 | — —
Aparphamn: (20) . oGl 1,06 | —0,125 | 0414 | 064 [ — =
O-pa Tuxoro, HWaHumiickoro
M ATHAHTHYECKOIr0 OKea-
HOB, 06mas suiGopra (33) 1,10 | —0,001 | 0,487 | 0,29 | 0,16 | —0.38
* CHOCKY cM. B Ta6m. 27.
Tabauya 95
Kaapunit 8 pedeannosbix cnennrax n goHoanTax
Ioponsl, PeTHOHE! (B CKOGHAX | — — | SuH A v | E nnn Hf*q;?:_
" ofbeM BHIGODKM) %, % g * g 44 Alg 1z uHpOpP-
MaIun
Hedeanuonsie enennTsr
Cpeanee 1o 48 permonaMm
seMHOro mapa (48)* . . . |1,50% — 0,49 | 0,33 | —041] 0,22
4+ 0,14
Banrmiicknii  mur, ofmas
HHBOpKa {43)) i it 1,48 0,083 |0,293 | 047 | —0,45] 1,00
CCCP, Koabcknii m-os (98) | 1.45 0,049 (0309 050 — —
CCCP, reocngianHaILHEE Pe-
IHOHBL  A3HATCKON wYacTH,
obmasn Bebopra (33) . . .| 188 0,143 |0358 | 059 [—0,29| —0,45
CCCP, Bocroumas CuOHpL
R R ) 2.85 0299 (0394 | 066 — —
Adpuka, odmas Bebopra (58) 1.30 0037 |0274| 043 |—080 0,18
10muas Adpura (23) ; 1,80 | 0479 [0239| 037 | — - [207]
0-B Majarackap (24) 1.57 0411 | 0,310 | 050 | — - [[ég%{,

* CuocKy em. B Tabm. 28.




IT podoancenue mat6a. 95

Ilopons, permons (B ckoGkax | — Pk 8 mam Aumm | E wan mn::;?:'
ofbeM BEIGOPIH) x, % lg x Bie )4 4g | Eyg | mndop-
Marun
CIIA, ofmasn BmGopka (26) | 081 | —0,172 | 0376 | 062 | — —
DoHoaNTH
Cpengee mo 2() KOATHHEH-
TAABHHIM M CYOKOHTHHEH-
TalXbHEIM permoHam (20) ** | 1,30 0,061 |04195| 030 041 |—034
(1,27
Erpona, Ilentpansman n 3a- )
nmajgHas, obmas puopka
n T S SN S 1,63 0,152 10226| 035 | 002 |—0.26
Adpnxa, odman subopxra (36) | 1,20 0,013 | 0265 | 0,42 | —0,94] 1,15
O-8 Mapnarackap (25) . . .| 1,19 0,033 | 0208| 0,32 l[1254]],
07
CIIA, obmas smbopka (22) | 1,17 | —0,060 | 0,369 | 0,61 | — —_
Ascrpanna m Hopaa 3eman-
1 g 0L M Bl ) ol ol R85 0,100 10224) 035 | — o
0-pa Tnrxoro, Waaniickoro
H ATJIaHTHYECKOr0 OKea-
HOB, ofmas BuGopra (23)| 1,62 0173 10,200 0,32 | 0,02 |—0,96

** CHOCKY cM, B Tadm. 28.

HITOCTPHPYeT TeHJEHIHI0 KajbIMA K KOHIEHTPAMH B mpegenax
40a3aabT0BOI 060M0UKH JHTOCHEPE (COBMECTHO € AJIOMUHHEM).

ITogo6mo amoMmamo Kaabuuil y4acTBYeT B MOCTPOEHHN KPHCTAIIN-
9eCKOil CTPYKTYpH aHOpTHTA, obecmeumBas BO3MOKHOCTH 3aMEN[eHUs
OJTHOTO aTOMa KpeMHMS B CTPYKTYpe IIarMoKjasa Ha aqoMuHmii. Brime
(em. paspmen «Amomunmiy) yme ocyskjiazach SHepreTHIecKas BHIIOJA
mofo0HOM 3aMeHEl B TIPABHTALMOHHBIX YCIOBHAX «0asanbToBoity 060-
aoukn. Takum obpasom, pacupejesienme Kaiabius B Jutocdepe Mosker
CHAY/RHTh elle OJHHM NOATBEep:;KIeHHeM TecHOH cBA3M oco0eHHOCTRH
pacmpeiesleHHA m0PoAo00pas3yomMuX JJIeMeHTOB MeKAY 000J09KaMu
C ONpefejsiomieil poJbI0 TEPMOJMHAMUYECKOrO pAaBHOBECHS KATHOH-
KHCJIOPOJHOTO KapKaca 3eMHO#l KOpHI.

METAMOP®HUYECKHNE IIOPO/IbI

Bamsocrs pacnpegenenus wansuma B amuGOIHTAX M IRIOTHTAX
Gasaasram m rad6po (raba. 96) me Tpebyer moscmenmii. Bosee Bricoxue
KO PUIMEHTE BapHaluu, CBOiicTBeHHHE MeTaMOpPHUIECKHM IOPOAaM
(4r0 oTMeuadOCh M JUIA APYIEX NETPOTEHHHIX 3JIEMEHTOB), CBHILTENb-
CTBYIOT 0 MEHBIICH yIOpAAOYeHHOCTH pacupejielienus 5JeMeHTa B MeTa-
MOpHIECKUX cepHAX.

Haxr u cregosano ommuars, B rueiicax, B KOTOpHX raobaibHoe cpej-
Hee COJlepKaHHe KaJbIMs IOYTH TOYHO COOTBETCTBYET TPaHOHOPHTAM,
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Kaawnnii 8 meramopdmnuecknx mopogax

TaGauya 96

THOHE - s ) A E
(B anﬁor?:x ctmex sugopsn) | % % lgx [wam | V | wam | nmm Bn%%?:nﬂlﬁ‘ﬂ
Sig Alg Ejg
AmpudoamTs
Cpeamee 1o 25 permoHaM
2By iiean o L T 710063 — 160|023 | 1,02 |—0,23
Baarmiickuil mguT, oﬁmaa
pubopra (39) . 6,32 — 2171034 | 025 [—0,06
CCCP, Yxpanaa (36) 6,98 —_ 1551022 | —
i 0 ol e e 6,44 — 210/033 | — £
GECP, ¥Ypan (21) . 718 — 208(029 | — —
0O-8 Majarackap (20) 8,24 — | 207{025| — — | [154], [207]
Hanama (20); . - - - . 3 6,98 - 1851027 | — — [251]
raornTH !
Cpexaee mo 16 paiiomam
sl TR 780+ 0,66 — 0851011 | — e
IOmman Adpura (26) . . 710 — 138|019 | 0,21 [—0,15 [207]
Tueiic b
Cpennec mo 31 permony
semMHOro mapa (31)*** 245 — 0,971040 | 0,01 [—051
Cpemmee 110 19 mnaatdop-
MeHHHM permoHam :(19) 2,98 0,465 10.084]043 | — -
Cpepnnee 1o 12 reocHHKIA-
HAJbHAEIM permoEam (12) 1,64 0193 |0,441(0,22 | — =
Baarniickmii muT, oﬁman
peIGOpKa (48) 2,65 0,212 (0,458 { 0,79 |—0,10 (—1,10
CCCP, Vupanma (3:) 2,63 0,274 0,383]0,63 | — -
CCCP, Cmbupcran mIaT-
dopma (30) . . ... 223 0,270 [0,255|0,40 | — -
CCCP, reoCHHKINHAIb-
HEIE PErmoHE, 06IAA
BrIGOpEKa (30) C 5 2,00 0,193 (0,346 | 0,56 [—0,27 |—0,42
BEE RS e ls 1,34 |—0,018/0,349|0,57 | — -
3anaguan Adpuka, o00-
mas seifopra (74) 3,05 0,332 10,366 0,60 | — — [156]
O-8 Maparackap . . . . 3,20 0.371 0401 0,67 | — [154], [2071
CIOA, Apuaona (61) . . 1,70 0,083 0,373 | 0,61 (—0,03 |—0.64 283]
Bapann (A3} 5L 2,43 0,215 [0,40110,67 | — = 251]
Rpue'mn'umeclme
caanibl
Cpennee mo 40 permoHam
seMHOTO mapa (40)****| 172 0,201 |0,479/028 | 012 |—0.83
BaaTumitckuii mur, o0mas
BeiGopra (62) . 1,54 0,021 10,390 0,65 | 042 |—1.13
CCCP, reocmHKJIMHAIL- :
HblE pPErHOHEl a3muaT-
cKoif "acti, ofmas BH-
ROPRA: (20} . s s 150 |—0,027|0,430]0.73 [ 0,39 |—1,24
1,90 0,013 10510091 | — —

nHP (27) . ......

* CHocku cM. B TaGa, 29.
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Ha0M0IA0TCA AOCTATOYHO pesKne pasJndumd Me:K[Ay pacipejeleHHeM
9TOro »IeMenTa B JOoKeMOpHiiCKMX maparHeiicax JpeBHHX IwiaaTdopm
u Gojiee MOJIOJBIX OPTO- M MaparHeicax IeOCHHKJIMHAJIBLHEIX DPErHOHOB.
Ilocnegame oGpasoBasmch B peayabraTe MeTaMopuaMa TIMHHCTHIX
OCAJ[0YHBIX TOJI[, OOEIHEHHHX KaJbIlHeM B pe3yabTaTe ero yxoja
B Omoremnyio KapbomaTHylo ¢(ammio B Ipolecce I'HOePreHHoro M3MeHe-
HUA @IepPBUYHBIX MarMaTHYecKux MmOpoj.

Takum o6pasoM, BO3HUKHOBEHHe M DPa3BHTHE KUBHU HAa JeMie OKa-
3a70¢h pemapmnM (aKTOPOM, ONPEJeINBIIAM Te0XAMUYECKY0 CcyAbOy
Kalblifg B IOBEPXHOCTHOH 000j09Ke 3eMHOM Kopiel. Hpmcrammmueckue
crnaumsl (mogo0HO «MOJOLEM» T€0CHHKIMHAIBIEIM THeiicaM) OTANYanTCH
HEIOCTATKOM Kauablius. Pasamawmii B cofepsRaHNM KaJbIUSA AIdA IIaT-
$OPMEHHHX W Fe0CHHKIMHAIBHEIX KPUCTAIIMIeCKAX CIaHNes B MacmTabe
MPOBEJ[eHHEIX IIEPECYeTOB IIPOCJEJNT: He yjaloch. B mamHOM caydae
MOKET 0KazaThCA IMoJIe3HHIM (ojee [eTalbHOE PACUIeHEHHe TOoKeMOpuii-
CKHX CIAHLEB II0 BO3PACTY C IENbI0 CPaBHEHHA COJeP:HaHHA Kalblusf
B apXelCcKHX M INPOTEpPO30HCKHX PpPa3HOCTAX.

OCATOYHBIE MOPOJIBI

Pacnpegenenne Kaiabiusa B TANHUCTHIX CJHAHLAX B IJ100aIbHOM IIaHe
10 CPaBHEHWIO ¢ KPHCTAIINIECKUMHE CJAHIAMH oTInIaeTca Goabmeil que-
mepcmeil pacupejeiaenus uph GIUBKEX cpefHuX cofep:manuax (radm.97).
OTcyTeTBHe CTATHCTMYECKH B3HAYHMOTO DAa3IWuMA MeHY pacipejelie-
HEeM KaJblUf B TIMHUCTHIX CJAHIAX W PIAHAX HOHATHO, XOTA OIEHKH
rao6aldbHBIX TIAPaMeTPOB PacHpe/eeHns sl TIUH TpedyIoT YTOYHeHWA.
ITo mmeromumcest gamaeiM [100 m 7p.], B rammax ormeyaercs H3BECTHOE
HaKOIUIeHWe KaJbIus 3a cdYeT npuMmecu KapOomaroB. C rammamMm 1o
0Cco0eHHOCTAM pPACIPe/IeeHusA KaJIbIUA, B 00MEeM, CXOJHE COBDeMeHnHLe
oKeamnmueckune Mopckue ocaiku (rabua. 98).

Ecrectsennniit gedmuur Kamapusa B reoCHHRIMHAIBHHEIX TIMHHCTHX
ocajKax KOMIOGHCHPYETCH ero KOHIEHTpammeil B KapOOHATHEIX MOPOJax.
Il KpuBoil pacmpefeleHUs KaJbIUs B M3BECTHAKAX OT/AEIbHEIX Perm-
OHOB XapaKTepHA 3HAYMMafA OTPUIATENbHAS acHMMeTpua. B To jxe Bpema
KpHBafg, XapakTepusyiomas riao0aabHyl0 BeOODKY, NMeeT YeTKHMH
IBYBEPIINHHKI XapaKTep M IPeJCTaBIAET /[Be TJIAaBHEE COBOKYIHOCTH —
COOCTBEHHO W3BeCTHAKH W J0JOMUTH3WpoBaHHLie n3BecTHAkN. Moja
nepBoil KPUBOHE COOTBETCTBYET cojep:kaHMI Kajbpuma 37 %, BTOpOMl —
30%. MomonunmrenbHas madopManus O KOIHIECTBEHHBIX OTHOIIEHHMAX
9THX JIBYX TpPYyII W3BECTHAKOB Kpaiime ;kejareibHa. A. II. Bmmorpa-
moeuM u A. B. Pomosemm [29] obcy:xjanoch yMmenblleHne OTHOMEHMNS
Mg/Ca B KapGoHATHEIX HOPOJAX B IPOLECCe IBOJOIHUE 0CAT0YHON 060-
adoukm autocepst Bo Bpemenn. OcoGeHHO pesKoe MajeHHe 3TOTO OTHO-
IIeHUS WMeJ0 MecTo B Iociemaieo3olickoe Bpemsa (pme. 15).

Cpennee cojiepskanue KaJbIUSA B COBPEMEHHEIX OKeaHMYECKHX ocaj-
Kax npuHATO paBHEM 12%.

[Iprn amanamse MammEBIX IOJCYETA, WIANCTPUPYOMUX O0COOEHHOCTH
pacnpejielleHns KaJblUA B 0CAJ0YHON H (TpaHUTHOIM 00J0YKaX JHTO-
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Tabauya 97
Kaapnnii B ocagounbix mopogax

TTOpOMHI, Peruoms - — s A E MCeTounmK
(B CKOGKAX OGBEM BHIGODIH) x % lgx | mmx |V HIH | AT | gradyopyarmn
Sig Ag | Eig

- I'munereie caanpmsr

Cpeamee no 24 permoHam

semHOro mapa (24)* .| 2.00 0,168/ 0,298| 0,48 | 0,45 |—1,10
CCCP, 3adaiiraase (68)| 1,90 0.130( 0,446| 0,76 | — =
P28 o i o 091 |—0,041/0464[080 | — =
L a0 098 |—0,076/0,483(084 | — —
S LT e AR R B 2,39 0,025] 0,569 1,05 | — -
Ianabr
Cpegree no 20 permoHAM
7 R PR T RS 2,20 0,207 | 0,345/ 0,56 | — — | To4noets
3 cpepmero !
mMenree =+ 2004
CCCP, Pycckaa nmatdop-
T e e T R 3,60 0,218 | 0,567| 1,04 [—0,40 |—1,70
O-B Manaracrap (20) . .| 214 0,201 |10,326/0,52 | — — [154]
1SR T e U 1,73 [—0,074(0,574]| 1,06 | — s

IMeckn n mecyannkn
Cpenmee no 20 permoHaMm
*

L i 2,68 0,176 | 0,495/087 | — — TounocTh
CPeHEro
MeHee =+ 209,
CCCP, Pycckas naar-| 0,29 — 1042 |041 | — - B. fI. Bo-
DO Ahet e  ry pebees fn
B. C. #yro-
ra [32]
CCCP, Crnfpcraa namra| 0,80 — 12201276 | — -
CECP: HaBKas. . « s 0,56 — |076 (1,36 | — — To me
UssecTHARN
Cpennee mo 20 paiioHaM
(RO - « o385 — |380 (042 | — — |Kpupas pac-
npejieieHns |
JiBYBED-
IITHHA
T 34,5 — 1674020 — =
1T T R 373 | — |233[006| — | —
HoaomnTet
Bl L6 g 1) M e e e 2T — 1286 (013 | — —
Hamana (48) 0% iy 206 — (424|021 | — o [251]

* CHocKH cuM. B TaGn. 30.




Tabauya 98
Kaapmuii B coBpeMEeHHBIX ocajikax

Ocanxn, PermoHsl = —_— 8 HCTOYHHIK
(B cKODKax ofbeM BHIGOpKN) x, % Jgx ‘é"}m v wHpopMAaIITH
g

I'n1y60KOBOIHEIE OKeAHHICCKHE

ramEReTRe (23) . . . . . .| 1,88 0,164 | 0279| 044 | C copep:xa-
nuem o 10 %
¢ : CaCOg3 [182]
To ke, ussecTroBHe (28) . . .| 255 = 10,9 0,47
Ilenarpgeckne. THXWH OKeaH
Y T 240 0,267 | 0,286| 046 [198]

Teppure HHBIS oKeaHNYecKue,
3anus Ilapns, Bemecyasna: EE
Tk v b Rl M T SRR | 18 |
1

—0,276 | 0,373 | 0,61
meennmt (14) . . . 0,97

1
5 —0425 | 0,539

chepnt (rada. 99—101), oGpamaer Ha ceGa BHMMaHme pe3KUil UBGHTOK
Kaabla B ocagouHoil oGomouke. IlommiTka cOamamcupoBaTh KoJImde-
CTBO KaJbIUA, BaKI0YEHHOIO B OCAJ0YHHX HOPOAAX, ¢ KOJIMIECTBOM
RAIbIUs, BEHECEHHBIM M3 IOPOJ B IPOIECcaX THUIepreHesa, NpPou3Be-
nemnag M. Xopmom m Jhw. .Apjamcom [223, 225] ¢ memoabzoBammeM
MamMHALX HepecdeToB, He mpHBeda K ycmexy. BosMmoskmas mepeoienka
KOJIMYeCTBEHHON POJM MBBECTHAKOB B 0CAN04H0H o0odoure Obia mpu-
uara M. XopHoM Kak 00bsACHeHNE MOJIyIeHHOro N30mTKA Kaapnusa [223 ].
Opmaxo, BepoATHO, mpoGaema Goiee cloKHA, U HAKOIIEHHE KaAbIUA
B IOCJIENPOTEPOBOHCKUX KapOOHATHHX OCAlKaX ABIAETCA Pe3YIBTATOM
OMOTeHHOH DKCTPAKIMU HTOTO IJTEMEeHTa B MHOTOKPATHBIX IHUKJIAX THUep-
TeHHOTO TepeMHBa M CEJMMEHTAIMH [PeBHHX I Gojee MOJOJHX IIOPOJ
B mporecce 3BOJIONUE ocafogHOil obosnouru. Ilomyuenwe Gosee Towmoi
WHYOPMATUN 0 KOJWIECTBEHHOM PACHPOCTPAHEHHOCTH PA3JINIHLIX THINOB

OCAOYHEIX T MeTaMopPPUIECKUX HOPOJ — HeoOX0AuMoe yeJOBUe pellenus
3TOM HMHTEPEeCHOH mpPohaeMEl.

MU pomeposnd
E B -
NManeosod
Ak
2 -
Meag3ed u
KauHOIOU
; Puc. 15. M3menenne COOTHOIIEHI
I i : GOHATHBIX MOPOjJax BO
i) 2% 28 72ca% Mg/Cas xapbona pox

BpeMeHi



Tabauya 99

Pacnpejenaenne Kaasinsa B ocagounoii oGoxouke anrocdepsi HA KOHTHHEHTAX

Pacnpocrpa-
Cpennee Koapdunuenr %’:,%ﬂn%%ﬂpg' HEHHOCTh
IToposisl cofiepianne | BapHALUA oTHOCHTenB- | TOPOR B %
Kanboua, % | comepmawnit HEIX % 0T Macchi
06009KH
Ocagounble
TimBEncTEe cOaHTb 2,00 0,48 53.0
T mEs . 2,20 0,56 g
ITeckn m necqammn 2 : 2,68 0,87 25,4
KapGoHaTHBEe TOpPOABL . . . 32,5 0,12 20,8
IBanopuTH LUl 28,25* He omp. 0,8
CemHenT s i g i 8,78 0,59 100,0 80.4
IPdysnpunie
BasaabTe maathopMenHse . 7,10 0,15 5,6
BasaisThl  reocHHRINHAJb-
o s BV AU il 7.00 0,09 31,1
ERESATRL | N 4,35 0,16 41,3
Japaru . . e 2,56 0,21 0,8
Knecane acbcbyannm P 0,70 0,33 21,0
Tpaxuta < . . 5 b 1,70 0,26 0,1
DomoMTH . . . ... .. 1,27 0,30 01
GROEEDE s g i 4,55 0,17 100,0 19.6
CpexHee s 0ca a0 9HOIT 060-
JIOMKA HA KOHTHHeHTaX . 7,95 0,46 100,0

* ITo mangbiM A. B, Ponopa u A, A. fipomesckoro [100].

B wacrHocTH, Goabiioe 3HAYEHHE ¢ PACCMATPHBAEMOIl TOYKH 3]eHASM
MMeeT onpeJeleHHe MCTHHHON pACHpPOCTPAHEHHOCTH KPHCTALIHIECKUX
CIAHIEB II0 CPABHEHWIO ¢ THeilcaMW, YYHTHIBAS, 9TO KPHCTAMJIHYECKHE
CIAHIE B OTJIMYHE OT JNOKeMOpPWICKNX THeiicoB 00pasoBaHbl M3 IJMHH-
CTHIX TOPOJ, B BHAYNTEJLHOH Mepe IpeTepueBIInX OHOreHHYI0 dKCTpaK-
IUI0 KAJBIUA.

Amanmaupysa «usOmTOYHOCTEY KaJbIUA B 0cajouHoli  000J09Ke,
HeJb3A Takke cOpachBaTh CO CUETA BO3MO;KHOCTH HPHBHOCA YACTH Kajlb-
s Ha MOBEPXHOCTH 3eMHOTO MAPA DHIOreHHEIME TePMaTbHIMI BOLAMM,
0co0eHHO HA OTHOCHTEJILHO PAHHHX JTamax pPa3BHTHA 3eMHOIL KODBL
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Tabauya 100

Pacupejielileniie Kaaslusa B «rpaanTHoiin oGoaouke maTocdepnb

Pacnpoerpa-
Ta06 -
Topor: “onema | Koadbmmnens) UL | wewiocrs
0 4 HOCATEN B~
cone%p:{%l:{?ﬂ, o coTepKanmii UTHH x T,z ggol;t!ggctz{b‘;

MarmaTnueckmne
15T ey (SRR RO (R [ 1,12 0,22 63,7
I'papopmopETH . . . . . . 2,40 018 215
Keapoeeme pmopmtel . . . 3,90 0,15 29
IIRODHTRE: o ool & v s 5,00 0,10 1.6
asopa: . o i S g 8T 7,60 0,12 9,0
IIEPEOOTETEL - « o« « & + 4 3.42 0,58 } 03
d T R R P e 0,57 0,82 !
et - S G S PR R 2,18 0,35 0.9
Hede/mHuoBEe CHCHHTEHL 1,50 0,33 01
CRRERE sy b ¢ rakes b de 2.13 0,23 100,0 53,4
Meramopduueckne
0 T P R SR A 2,98 0,13 } 84.0
Kpuneraldangeckne cIaHIB 472 0.28 .
KpapumTe I necYaHOKH . . 2,30 0,60 70
AMPEOOIHTHL, . + « & . - - 7,10 0,23 8.2
HapGoHATHEIE TTOPOJIBI 29,40 He omp. 08
T T e e 2,95 0,23 100,0 46,6
Cpejnee A  «rpaHnTHOIN)

00G0I0TKN JUTOCHE PRI 2l 0,23 100,0

Tabauya 101

Pacnpejeaenne KaAblisad B roOpHBIX MOPOJax mAAT(HOPMEHHBIX
o TeoCHHKIANHAABNBIX ofaacTeii «rpanntaoiin oGoxourn anrocdepnt

ITnardopmernsie Te0CHHKINHEAT BHBIC
Onenxa Pacnpoerpa- Onenka Pacupocrpa-
Topojs cpefero HEHHOCTh B CpeAHero HEHHOCTDL B
ColemKAHHAsA, | OTHOCHTE/Ib- | COHEIKAHAA, | OTHOCHTEIb=
% HBIX, 9 % HbIX, %
i A R T RS 1,16 74,0 1,06 43,0
I'paHOAHOPHTHT . . . . . . 2.40 10,8 240 430
KBapnessie JIHOPHTH 3,90 2.4 3.60 4,0
HuopErr . . ... : 5,00 1,4 5.00 20
RERDDO S L S 7,60 10.0 7,60 7.0
HapEmeTRTR .. 'ooh o s 3,92 } 0.3 2,92 03
FURTE A e SR Y el 060 ] 0,47 } y
RO e 2,18 1,0 2,18 0,6
Hedeannosse cneHITH 1,50 01 1,50 0.1
Bolme L 2,07 100 | 230 1001
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Cpenmee comep:ranme KaJIbLEA B «IPAHATHONY 000I0UKe aurocdepst
IPAKTHYECKH COOTBETCTBYET IPAHOJNOPHTAM, 4TO elle pa3 Mo JepKHBAET
SHaYeHWEe 9TUX IOPOJ [Jfd HOHNMAHMA OCOOEHHOCTell Te0XNMHUYEeCHON
9BOJIONUI 3eMHOIl KOpEHI.

7. HATPUN

Harpmit — amrodunpanit saement, OTIHYAIOMMIICA OTHOCHTEILHON
o0mieil paBHOMEPHOCTHIO PacHpefeNeHns B mpefeaax aurochepsr. Xuamu-
YeckHe CBOMCTBA HATPHA OOYCHOBHAM HCKINOYHTETHHYIO POIb 3TOTO
9JEMEHTa B Ipolleccax rHUIepreHesa u ero ocofoe MmoJoeHHe Cpeim
nopomoo0pasyoNax HIEeMEHTOB 0CaJ0IHOM 0060T0IKE autocgepsr.

MATMATHYECKHE IOPOJbI

Cpemu ynbTpaoCHOBHEIX IIOPOJ HEPUAOTHTH, MAPOKCEHATH 1 RuMoep-
JUTH  XaPaKTePU3YIOTCA OYeHb OJMBKAMH CPEJHUMH COJIep/KRaHusgMA
marpus (0,3—0,5%), a AyEUTH HecyT MWHEMAIbHEE KOIMIECTBA 3TOTO
anementa (taba. 102). Orpauumuennnii 00beM amaXUTHIECKOIT nadopma-
OUH BMECTe ¢ BEHICOKHMH TIJA06aJbHEIMH Kod(PUIEeHTAMH BapHALHH
coep:xannii narpus (0,50—1,56) onpenensior HegocTaTOYHYIO TOUHOCTD
r106adbHRIX W PETMOHANBHEIX OIEHOK IapPaMeTpoB pacIpefeeHns
9JEMEHTa B Pa3JMYHLIX THOAX Y/JIbTPAOCHOBHHIX mopoj. Maxcmmambroit
HepaBHOMEepPHOCTRIO pacupefenenns Hatpus (V raobansumit 1,53) oram-
YalTcA JIYHATH. ¥ KasaHHoe 00CTOATEeIBCTBO MOKET OBITH pesyabTaToM
TpeX TIJaBHBIX NPHYIHH:

a) HeTOUHOCTH aHAJHTHYECKOTO OMPeeNeHIIA HATPUA B yabTpada-
3UTAX; ‘

0) ABIEHUH CepHeHTHHU3AINN;

B) HEPaBHOMEPHOCTH BHIILTABICHUS HATPHA N3 MAHTHH BO BPeMEHH
B OpocTpaHcTBe, NPHBOJANICH K BRICOKOI JHCHEPCHH €r0o COJepsKaHImit
B OCTATOYHHIX HPOAYKTAX BHIIJIABICHAS.

CymecTBennoe BIusAnme IepBoil N3 MePeYNCICHHBIX IPHYIH Ha OTCHKH
mapaMeTpoB pacHpefieieHHss HATPHA B yabTpabasnTax He TMO3BOISET
00BEKTHBHO IPOAHATUNPOBATH HCTHHHOE BJIMAHWe TPHPOAHHX (aKTO-
POB HA pacmpejeJeHre HATPUA B yAbTPaocHOBHEX mopoxax. A. [llto6ep
u I'. Tonec [314], menmoabzoBaBmme Meton HEHTPOHHOH AaKTHBU3AINH,
HAalUlJM BechbMa 3HAYUTENBHOE PACXOKICHHE MOJYYCHHHIX HMH Pe3yib-
TATOB € KJIACCHICCKUM XUMHUECKIM METOIOM, 3aCTaBISAIONIEe ¢ DOIBIION
OCTOPOHOCTBI0 OTHOCUTBCA K MMEIONMMCS aHHEIM ONpeieenna HaTPHs
B yabTpaGasurax, BHIIOJHEHHHM OOBYHEIMH METOJAMH XHMIYECKOTO
aHajimaa.

IlpegupunsTan aBTopoM HONETKA YCTAHOBHTH CBAI3h MEKIY CTe-
IEHBI0 CePHeHTUHMBANNN IYHUTOB M COJAED/KAHHEM B HHX HaTpHA He
Jala DOJO/KATeNBHBIX DPesyJIbTaToB, oOAHAKO 00BEM HecIeoBaHHo
HHGOPMAINN HEJIb3A CYHTATH OCTATOTHEIM.

IIpu pacuerax omemox mapaMerpoB pacupe/ie/ienis HATPHA He VIHTH-
BaJnch ompejeneHus, Buunoanennnie pamee 1950 r. Hecmorpsa ma aro,
OIleHKA CpeJHero cojlep:RaHHA HATPUA Kak B JIVHATAX, TaK W B
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Tabauya 102
Harpuii B yIbTPAaOoCHOBHBIX TOpojJax

IMopoasl, PerHoHsbl - oy gy S oo
(B croOKax o0beM x, % lgx v HITK
BRIGOpEIT) i Sig Ag | Ejg | wadopmanun
JyHHTBI

CpesHee mo 29 permo-
HaM 3eMHOrO mapa
(U2 A iy A 0,06 |—1,432] 0,606 1,53 [—0,35|—1,69| TouHocTH

OIeHOK He-

JI0CTATOYHA

CCCP, Vpaxn (26) . . 0045 |—1,616| 0641| 126 | — —

CCCP, ior Cabupn (25) 0,045 ? 0,104 |(2,34)| 2,87 | 6,74 | I'. B. Iln-

myc [79]

IlepugoTHTHI

Cpenmee mo 39 permo-

HAM 3EeMHOTO Imapa

) e e 0.18 —0,921 | 0,385( 0,64 | 0,50 |—032| ToumocTh
OIEHOK He-
Jl0CTATOYHA

Espona, miatgopmes-

HBe pEeTHOHH, 00- g

masa Bubopka (27) | 032 |—0,573] 0,303| 049 | — —

CCCP, Ypax(26) . . 022 |[—0924| 0,498 088 | — —_

CCCP, mor Cnbmpm,

rapubyprotet - (32) 0,015 ? 0,03 |(200)| 232 | 460 | I'. B. IIn-
Hye [79]

Afpparxa obmasa BH-
gopra(30) . . -+ - 0,39 —0,699| 0,590| 1,11 | 0,08 | 1,50
Cesepmasi  AMepHKa,
ofimasa Bubopra (26) | 032 |—0,790( 0,539 | 099 (—0,16| 1,38

ITnpokceHNTHI
Cpenmee 110 35 permo-
HAM B3eMHOTO mapa
R0 e T AR 0,53+£0,10] — 029 | 054 | 0,08 | 042
Espona, Ilearpaasnaasi
u Banagmas, ofmasn
BrGOpKa (28) . . . 0,43 —0,405| 0,365| 0.60 | — =
CCCP, Te0CHHKIN-
HAJABHLEI®  PeIrHMOHE
a3smaTCKOM  wWacTH,
obmas nrbopra (38) 0,41 —0,592 | 0,459 0,79 |—0,02 |—1,30
Ajpuxa, ofmas Bb-
Gopra (39) . . . . 0,70 —0,298 | 0,388 | 0,64 |—0,8 |—0,40

* (CM. CHOCKY B Tada. 19. JonoasuTeasHO BRIIOYEHH! NanHble 10 CuGUperoit nanardopme
Pyceroil mnardopme, Oupnasmun, TP, Anraan, Anonnn, Typouu, Hosoit 3enanguu, Ilamya,
T'pennanaun, ArapkTage, Hopsernm,

%% CM, CHOCKY B Taby. 19. J[ONONHMTENBHO BEIIOYEHH laHABe MO0 Cuéupexo#t mmardop-
me, UYCCP, o-py Maparackap, Hopeermm, Ascrpuu, Benrpum, I'pemum, I0ro-Banagaofi Adpure,
CIIA (Anacka, Monrana), Mekcure, Benecysie.

*%% (u, CHOCKY B Tafm. 19.
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Il podoancenue maéa. 102

THoposl, pernoHbl - PR i
(3 cKoGHAY obBeNM %, 9% T Ssumt v .\.‘unu EEImn 1{]:&::201::;}:;;[
BHIGOPE) g “lg lg L

O- Maparackap (27) 0,53 —0509( 0,452 0,77 | — s
CepepHan  Amepuka,
obimas eibopka (21) 033 |—0,648( 0,410| 0,69 [ 0,02 |—1,50

Kumbepants
Cpennee mo 17 paiio-
e (iT) ¥ L 10,300,080 — 016 | 053 [ — — To49HOCTH
CpeHero
MeHee
, +20%
To ke, mepecder. Ha
cBeskmil  KuMGe panT

o T e S S 0.43 — 0,23 1053 = - To xe
10xnan  Adpura (58) 0,50 | —0,609( 0,550 1,00 |—0,15|—1,04
Hukpurs
Cpeamee mo 12 paiio-

BEN{A2) v O T O S 034 | 0,48 | — — »

##%% (M. cHOCKY B Taha. 19. JTonoaHuTeALHO BEIWOYEHH TaHHBIC 110 JlecoTo.
#%%&® OM. CHOCKY B Tala. 19.

nepHAOTUTAX OKasdajach CyllecTBeHHO Bhime, yem B pabore A. IllTioGepa
u I'. Toxeca [314]. HeoOxomumocTh AOTOJHATENAbHBIX —HCCICA0BAHNI
¢ TeJIbl0 YTOYHEHNS MMEIINXCA OIeHOK HecOMHEeHHA.

Jlo yTouHenms AHAJNTHYCCKHX JAHHBIX, A TaKke KOAMYeCTBEHHBIX
COOTHOIICHHUIT Me/ /1Y Pa3JIAIHEIMI THIAMH YJAbTPAOCHOBHEIX TIOPOJL COJlep-
sranme 0,15% Na Mosker GHITh IPHHATO Kak cpejiHee A yabTpabasutos.
Wnrepecnas npobieMa pasiuumsA cpejHero cojAep;RaHuA HATPUA B OJaT-
GopMeHHEIX W TeOCHHKJIMHAJBHBIX yibrpadasurax s 0HO3HAYHOTO
pemenns Takse Tpebyer AomoauuTeNbHHX AaHHbX. (Cieiyer oTMeTHTS,
YTO W3MEHeHHE PACHpeeleHns OTHOCHTEIbHO MOOMIBHBIX IIeX0YHBIX
METAJJIOB B OCTATOMHKLIX YJABTPAOCHOBHBIX BHIIIJIABKAX M3 MaHTHH (AyHU-
Tax) B 3aBHCHMOCTH OT Bo3pacra M TrayOMHB OTJAEJNEHHA BHILIABOK
ABJAETCA BO3MO/KHLIM, €CJH Y4ecTh IPOTPeccMpyomiuil Xapakrep mpo-
necca punaapiaenus. C 9Toil Toukn speHus Ouao Obl MHTEPECHO cHCTEMa-
THYECKM WMCCJE0BATH pacupejielienyie MeJA04YHHX MeTaqioB B Hanboiee
ApeBHUX nAaT@OPMEHHBIX JTYHHTAX W JYHHTAX IeOCHHKJIMHAIBHBIX 301
anpnuiickoro Boapacra. Hanmume CyH[ECTBEHHBIX pPasIMIlil  Mey
naardgopMenHk MI ¥ aJbIHHOTHIHEIME yJAbTpabasuraMu 10 COepPAaHuio
miesioueit B HACTOANLEe BPeMs HE BhI3hIBAET COMHEHHA.

[Ipu nepexoje 0T yabTpabasuToB K OCHOBHBIM MOPOJIAM COJlep/Kanue
HATPHA BO3pacTaer jocraTouno pesko (Gosee wem B 4 pasa). Cpean
6a3adbTOB 10 COJEP/RANNI0 HATPHS BhieasoTeA Be rpynubt (radr. 103).
Ilepaa Mosier OuTh OTOHIECTBIEHA € OKEAHMYECKAMH TOJEHTOBHIMH
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Tabauya 103
Harpuii B 6aszaaprax

- MK
IToponst, pemgzbé O(gﬁtr:‘t;oﬁkax ofbem x, % 8 v A E ,I,’;qugg;‘;;:‘m
IMaardopmennsie GazanpTh
Cpejnee  mo 23 maargopmernniv

perpmoHamM aemHoro mapa (23) * |1,87+0,14/0,34(0,18| 0,04 | 042
CCCP, rpamns n GasaiapTel CH-

omperoit mratdopmer (195) . . . 1,68 [037(0,22(—0,20| 0,23
n o R e i SR S S 1,87 [039(021] — e
[Oskuasn, I0ro-3anagman Appura

u l0:xHaa Pojesms, ofmas Bh-

g s RS RS I 1,65 |[047(028| 0,56 | 087 | [207], [181]
damanuan Adpuka (40) . . . . . 1,65 (0511031 — - 156]
O-B Magarackap (37) . . . . . . 188 (042|022 — — | [154], [207]
Tpanns apeBENX naaTgopm (258) 1,65 0441027 — — B, A Ry

TOJHE [63]
Tpanns momonsix maatdopm (90) 217 10,41(019| — - To e
BazaabTsi TeOCHHKINHATLHBIX

PernoHon
Cpeanee 110 25 reocHHKAMHAIBHBIM

poramam (2590 o T 1,95£0,131 0,33 [ 0,12 063 | 049
CCCP, HKpmM, Kaskas, 3aras-

kasne, ofimasn Bebopka (28) . . 215 |0,74]0,34 =
GEHID s ARaTT (DG) L TR 196 [069]035] — e
RRIEORIEY o o o T ) 220 (060027 -
KonrnHenTaanHaA 0BHH-Ga3aTh- 5

ToBaa gopmauns (276) . . . . 241 [058]028| — —i lB. A Ky-

TOJNE [63]
BasaipThl amesurosoii dopvammn 200 1O51 1028 — - To e
(355)
Oreannveckne 0azaapTsi
Cpeanee no 35 octpoBam Trxoro,

Hnumiickoro m Ataautmueckoro | -

GIRERUBEIG) " i i, s 2,07 10,29]0,14| 046 [—0,40
Toxentosnie GasaasTer, Iapaiickie

BTy 155 [047]041] — | —

Illeaognpie GasandnThi, ['apaiickme
GETDOR ARG Ve s Bl L et 210 [073]035| — —
OB PoisRoR (43) 50, . . caia, 1,63 (051|031 — =
TonenToBeie 6Ga3aJLTH OKeaHMYE-
croil gopmammm (110) . . . . . 165 [030[/018| — — "B A, Ky~
ToaIH [63]
lllemounbie ONABHHOBEIE Ga3aapTH

OKeaHmIeCKoil opmanmu (118) 216 (053|025 — — To xe
AB0  Artaamtmyeckoro m Tuxoro

ORDAMGEEERR) - TUL T e 200 0451007 — -

* CHOCKH M, B Tabm, 21,
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b,

Pune. 16. Bapnamnu-

- OHHAA MATpaMMa o o h ol?

 paTpuii — KpeMHMii 5 | @ [1-1!
. B POPHBIX HOPOAAxX

~imrocdepst @2
1— HHTPY“H@HE:B 1no- 5
ompl; 2 — adpysus- P

gue nopoasl; 3 — Me- @J

raMophuIccrue 1no-

~ popnl 15

: 4

. s (o]

B — rpaBEMTH, 2 — KHC- L]

- awe opdysuBn, 3 —

. rpaHofMopHTH, & —

THI, D — KBapue-
BBIE JIMOPATH, 6 — AH- ar g 5 3 1

SUTHl, 7 — MHOPHTHI, 7 >
g.e__ ratopo, 8a — 64 e
raGbpo, ¥pan, 806 — 13 39-10 2%
rabopo, IOmmHaa Ad- s fo)
pHKa, 88 — ra6op 220N

1
gxeaumecxoc. 9 — 88 23
A3AILTH TEeOCHHKIIN -
HaabHBe, 10 — Da- 8o ./HEOIZ N
3aJILTH Cpenne-AT-

JIAHTHYeCKOro  xpel-
T4, 11 — GasajbTh 5' ie L 2H
20
[ 13 1 1

T ok 9_._: -3

-

© maardopmeHHse, 12 —

6asajbTH  TOJIEHTOBEIE 0

TapaiickHX OCTPOBOB,

13 — OasanbTh oOKea-

. HMYECKMX  OCTPOBOB,

o 14 — cuenHTH, 15 —

. gpaxnTe, 16 — Hedesmmonnie cuewnrsi, 17 — goHoMMTH, 18 — NHpOKCeHMTH, 19 — nepn-

.~ MOTHTHI, 20 — XYHATH, 21 — KUMOEpJATH, 22a — HKIOTHTH W3 KHMOEpInTOBHX TpyOok, 2206 —
BHJIOTHTH M3 MeTamoppmueckux mopon; 23 — amdmbonutel, 24 — rHeifice, 25 — Kpucra/uimue-
CKHe CJaHibl

1 1 L 1 4_I
18 20 22 24 26 28 Jo g2 si%

GasanpraMu rapaiickoro TtHma, cojep:kamumu B cpegmem 1,65% Na;
K 9TOi rpynme TAToTeeT TaK:ke GOIBIITHCTBO NIAT(HOPMEHHEX 0a3aIbToB.
Bropas rpymma, ornmuapomasica cogepswammem 2,10—2,16% Na,
00BeINHEART IEJT0YHEE OKeaHNIecKHe 0a3aabTul. AHAJOTHIHLIM CPe/HIM
coJlepyRanueM HATPHA XapaKTepHmayercs Tak;ke OOJBIIMHCTBO Te0CHH-
Kiaunaabanx OasaabroB. ToaenroBnie okeanmdgeckme 0azaibThl OTJIH-
9anTcA OT IMEeJOYHLIX CYIIeCTBEHHO MeHbLIell JHcuepcmeil pacmpejede-
Hus varpusa. IlogoOnoe ke 3HauMMoe OT.IMYME BRIABIAETCA HPH CpaBHE-

~ HHU PerMoHAaJbHBIX OLEHOK JMCIepCHH CoJep;KaHmil HaTpuA B miaatdop-
MEHHHIX W TeOCHHKJIHHAJIBHEIX 0a3a1bTax, UTO CBHETEIBLCTBYET O pas-
InIHBIX ocofeHHOCTAX AuddepeHnEANENT paccMaTpuBaeMbIX (¢ y3NBHEIX
cepuii.

Wurepecno, 4ro TodenToBHe 0asanbTh OKEAHWYECKOTO JiHA IO CO-
Aep;RaHNI0 HATPHSA AHAJIOTHIHEL IeJ0YHbIM 0a3aabTaM, X0TA CYMecTBeHHO
OTJIMYAIOTCA OT MOCJIeHAX MEHBITUM Kod(PuimeHToM BapHanul cojep-
AMAHNU DTOTO BJIeMeHTa, CPABHUMBLIM TOJIBKO ¢ TOJEHTOBKIMI OazaibTaMu
laBaiickux ocrposop. Biusnme HaTpus MOPCKOH BOAEL IPH IOJBOJHBIX
MBJINAHNAX HA HekoTopoe oflee VBeIUIeHHe CONEP/HAHHA HATPUA
B (asanpraX OKeaHWYECKOTO JHA, BOBMOJKHO, ABJIAETCA 00BACHEHNEM
HabmaromaemMoit anomaauu. Bo BeAkoM caydae, aTo BINAHNE HeJIb3A cOpack-
BaTh CO CUETA IIPH CPaBHEHHH 0a3aIbTOBLIX MOPOJI IO CO/IePIRAHNIO HATPUA.

I'a66po mo ocoberwocTAM pacrpejie/ienus HaATPUA TPEJCTaBIAIT Kak
Obl cpejHee Mex/ly TOJGHTOBHIME M IiesodnnivMu Oasanbramu (taba. 104).
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Harpuii B raéépo

Tabauya 104

R I T R R S .
Cpejsee mo 45 KOHTHHEHTAlb-

HBIM PErHOHAM 3eMHOrO mapa

) LA A el e 1,80+0,09( 0,30 047 | 0,08 [—0,32

Erpona
Baarniickmit mur, ofmas BH-

B (A0Y e O 1,80 0,62| 0.34 |—0,28|—0.22
L S R A 182 1080 044 — | —

SR s e e Rl pAR Eigas [Tl L ks
Espona, Ilentpanbmas u 3a-

najuas, obmas BEOOPKa (44) 1,74 061] 035 | 0,47 | 062
CCCP, HKaBkasz m 3araBKasne

e e Sy S S T S 208 |056) 027 — —

Aanna
CCCP, reocHHKINHAALHBE pe-
THOHE, O6mas BEOOpKa (67) 164 .1 080( 0,49 | 0,02 {—0,26
WIPRR (BT )ee o 117 036) 057 | — =
2 (—0.041) | (1g)
4 h ol LR e e SR TR oY 1,80 0791044 | = 5
Adpura
0xnan Apura (47) . . . . . 127 | 059 046 | — = [207]
Sanaamas Apura, obmas Bh-

e e R L S 1,64 0,53 032 029 [—0,98 [156]
M (Mol T SOV C B 051 034 | — - [156]
O-8 Magarackap (43) . . . . . 1,61 053 033 | — — . [ [154], [238],

[207]
Oxeanuveckne paiionn
O-sa Umnmiickoro m AriaHTth-
YeCKOTO OKeaHOB (10) ** . . | 1,30 0451 0341 — e
Cenepuan Amepnka
CIIA, ofmas Brbopra (81) 188 | 0.68| 036 |—001| 0,15
CIIIA, HoBaa AWrama m Amnmna-

BRERDS AW e e 2,00 069 035 | —

Ranapa, ra6opo n mopmt (40) 2,06 057] 028 | — — [251]
Kamapna. anoprosntm (28) . . . 3,58 035((010)| — —

* CHOCKM cM. B Taba. 20,
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Hatpnii B guopurax m angesnTax

Ta6auya 105

P e ot s | 1 L w ] a | R
HOPHT b
peHee 1o 41 Persony 3eMHOTO
B (54Y % T L 2.54+0,12] 0,38 | 0,15 |—0.26 |—0,35
BN HIRA (20) . e e . 2,52 0521021 — — | [241], [241a]
_npuna [enrpannaas u 3amaj-
' Hasi, odmas seGOpKa (24) . 266 |055(021| — —
'CCCP, reocmBKINHAJNBLHLIE perao-
~ Hp asmartckoii dacTH, obmas
e BuGopra (86) . .. . .. .. 260 10831032 046 | 093
Eeationa (21) ... . .. ... 237 |084(0,35 [131]
Agpusa, obman suGopEa (24) . 240 [1,09|045| — .
'0-B Mapnarackap (22) . . . . . . 2,66 10,55]0,21 — | [154], [207]
CIIA, ofmas seifopka (32) 290 |0,68/023| 014 |—0,06
AHE3NTH
Cpeapee 10 54 KOHTHHeHTAJBHEIM
1 cYOKOHTHHEHTANBHHM permo-
Ham 3empOro mapa (54) ** . . [27420,13[0,50|0,20| 044 | 0,12
Espona
Enpona IlenTpanbnas n 3anaj-
~ mas, obuan seIGopKa (42) . 2,75 1091(033| 054 |—0,63
- CCCP, Kpeim Kaskas, Baran-
A0/ B7 )5 R L e T 300 053|018 — e
Aana
~CCCP, reocnHRIMHANBHBIEC pPermo-
~ HKl, obmas BEGOpKa (36) . . . 252 |062(025| 0,18 |—0,80
0P, Kasaxcram(36) . . . . . 270 - 10,871 025| — —
BECCCP, KamuaTia (23) . . . . . 262 (056|021 — —_
i e ) e e R 2,256 |007]026| — -
......... 275 |0,85(031| — —_
 THXO0KeaHCKHl  BYJIKAHMYECKHiT
~ nosc, ofiman BeGOpKa (89) 261 |0,68(026( 069 | 1,27
. Cesepnasi Amepnka
- CIHA, ofmas swbopka (101) . 283 (0,58]020( 0,09 [ 1.03
- CIITA, CraamcTee TOpH (35) . . . 293 ]0,67(023 —
CIIA, Kamdoprus (45) . 286 1030(010| — v
Tuxookeanckoe KoOJbLO, 00mIas
S n TR T R R R 2,62 |056[021| — s
IlenTpaabnan Amepnka
Obman smdopka (21) . . . . . . 283 [ OT01028 |0 — —
O-g Maprnaura (30) . . « . . . 234 10271012 — =
: Aserpanansn
B Hopaa 3enamgua(20) . . . . . . 2,29 105010221 — -
OxeaHnveckne paiioHn
O-pa  Tuxoro, HWagmiickoro wu
[¥AraanTnueckoro  oxeanos (33) 42 H 020 04451 08T

* CHOckH cM. B Taba. 22,
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Harpuii B rpanognopurax

I KBApUEBLIX JHOPHTAX

Tabauna 106

ITopomsl, pernonsl (B ckoGKrax

Heroynns

o6beM BHOGOPKHN) }- % 8 4 A E nudopmamn
I'panoguoputsbr
Cpeanee 110 34  permoHam
3eMHOro mapa (34) * 274009 | 027 | 0,40 | 0,59 |—043
Espona
Ouuaanaama (36) . . . . . 2,89 061 | 021 | — — | [241], [241a]
CCCP, Hasxas (24) . . . . 2,65 052 020 — -
Azna
CCCP, reocHHKJIHHAJIbLHEIE
pernoHsr, ofmasn BuIGOpKa
EE N e T e 2,70 052 019 ] 085 | 141
CUOE Vpaa(80y= . . . 2,80 052 | 019 | — -
CCCP, Cpepsaa Asus (33) 2,40 046 | 0,19 | — =
CCCP, Bocrounoe 3abaii-
BRSO (B4 e s 2,67 050 049 | — — |10. H. Cno-
MAOp |
P. M. Po-
MaHOBa
Adpuka
Aamannas Appuka, obman
BRIGOPEA (3D) - v 2,93 0,59 | 0,20 |—0,30|—0,79
Cesepnasa Amepnka
CIOA, Kaandgopuns (30) . . 2,68 0311 042 | — —
Fanama (28) Y5 2,98 060 | 020 — -
Kpapuessle pguoputrsl u
TOHAJINTHI
Cpeanee mo 30 permoHaM
3emMHOTO mapa (30)** « | 260016 | 045 | 017 | 0,21 [—027
CCCP, Kasxras (26) . . . . 21b 0,093 | 0,21 — — | A. M. [Je-
(0,322—1g) | (lg) MIH I
A. A.CATHHH
[48]
CCCP, reocHHKIMHAJIbHBIE
pPermoHsl A3MATCKOH 4a-
cti, obman BEOOPKA (45) 2.60 DA 0%s ] — =
CCCP, Vpam(39) . . . . . 2,46 066 | 027 | — —
CCCP, Bocroynoe 3abaii-
RKampe (46) . . . . . . . 2,23 045 | 020 | — — |10. H. Cno-
MIOp W
P. M. Po-
MaHoBa
Ouanaagng (22) . . . . . 2,77 0791 029 | — — | [241], [241a]

* CHOCKY cM. B Tabn. 23, JIONOJHUTENbHO BKIOYEHb AaHHble 110 Cubupckoit maardopme,

I0rocnasnu, Mranun, Hpany.
##%* CHOCKY CM. B TaGa. 23.

JlomoaHATeNbHO BEKIOYeHH HanHmeé no Kamiatke, I'Bunee,
Bepxueit Boabre, HoBolt Arrnuu (CIIA), AHTapKTAIE,
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Harpuii B rpaanTax

Tabauya 107

;" - pem:éugup(:“?monax b oy x, % - A E 1:1;:1;3?1:2?&1!
jEee 10 65 PErHOHAM 3eMHOTO
R (BRY* . e 2,70+0,04] 0,40 0,15 [—0,36 | 0,80
E Espona
Baartmiickuii mur, ofmas BeGOp-
Dy e W N R 262 (072]1027] 035 | 0,73
B (108) - 5 - v e 266 |071]027| — — | [241], ]241a]
B VHpauHCKAR KpHCTaNIn-
b geckHii MaccuB(50) . . . . . . 257 10,76{1030] — =
Tam ke, KOPOCTEHBCKME pamakm-
. BUJIHBIe TPAHATH (72) . . . . . 232 0481021 .~ — | B. B. Can-
1 puios [103]
B Hanra (5E) L0 dhcle 2,11 0801022 — e
B ocy . 07 [076(027] — | —
Eppona, Ilenrpanbuan n 3anaj-
[" Ha#, obmaa BEOOpKA (43) . . . 224 1050]022|—034] 1,16
Asusn
CCCP, reocnHRIHHAILHEIE perno—
© mel, obmasn pubopra (185) . 2,70 |0,68]0,25(—0,13( 090
C P, e iR R 264 (068026 — | —
u B AR5 il ad e 2,78 [O571020] — ==
Kesaxcram (109) - . . . . 282" 10571020 — =
Cpenmsisi Asus (61) 263 |076]029| — T
Jabaitkaase (178) e 2,70 [0,70{ 0,26 [—0,11| 0.60
CCP, llpumopbe, JlaapEmii Bo-
RO (68) . o . v e 251 [060(0,24] — =
CCCP, Cubnpcras miardopma (50) 269 07010291 — =
G e R R e 260 1068|026 — e
IR Mo (48) . 18 o Th A e 211 10531025 — - [131]
Adpura
- Cpepmee mo 21 permony (21) . 23510431046 |/ = 5
Adpura, oduw@as BebOpKa (5:) 268 1069|026 — Pt
 BamajHan Adpuka, ofman auﬁop—
o e G S R SRR 309 10741024 034 | 030 [156]
A s TS o S R 300 10,55]/018 — [156]
........... 295 072|024 — B [156]
Beper Caonosoii Kocrn (40) 308 |085(027| — = [156]
MaBpaTaEEA (57) « o v o wov o s 303 054|018 — i [156]
.......... 298 1066(022| — e
" 0-p Manarackap (35) . . . . . . 286 (070025 — | — | [134], [238],
E [207]
P Cesepuaa Amepuka
~ CIIA. ofmas sufopra (110) 283 (079|028 0,01 | 0,40
- CIIA, Kaandgopans (30) 270" 10421016 — —
IR IR (OA)R 1 sl s A ~ 298 070|024 — —_

* CHOCKY cM. B Taba. 24.
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Harpuii B kneasix dddyanpnbix mopogax

Tabauya 108

Iopoasl, pernonst (B cKOOKAX 06BeM

Herounni

BHIGOPHI) x, % 8| v A E | nudopma-
LN
Puoanter, Jmmapnthl, ofcugnansi,

KBapuessie nopgupsl, ¢erb3nThI
Cpennee 1mo 50 KOHTHHeHTAJBHHIM I

CYOKOHTHHEHTa I LM permonam

8emHoro mapa (50)* .. . .. .. 2,60+0,06/ 0,51 | 0,20 | 0,23 |—0,66

Espona
Espona, Ilentpanvpnaa m 3anaamnas,

obmas BeiGopra (24) . . . . . . . 239 HAM OS8R —
CCCP, Kpwem, Kapkas, 3axaBkasbe,

obmaa BNGODRA (32) . . o0 Ll 264 1094(036] — N
Cepepras Armantura (27) . . . . . 332105510147 — -

Aszun
CCCP, reocMERIMHAALHBE PErmoH,

obmas BmGopka (65) . . . . . . . 2,60 1,00(038| 016 [ 0,70
CCCP, Cpemuasn Asus (36) - 2,32 1311056 — o
CCCP, Jlanpuuit Boctok n ITpumopbe

o S R S R B R 268 1084|1031 — o

Adgpuka ;
(O6mas subopka(35) . .. . . . . . 2,57 10,68(026( 0,10 | 0,00
10sw8an Adpuka, dennsutnn (22) 241 1065(027| — =
0O=p'Manaracxep (23} . . .4 L s 250 1079(0232] — e
Censepian AMepura
CHIA, ofmas subopka (62) 243 10.85]035[ 0,35, 0,66
AsBcTpaausn
Apcrpasus m Hopas 3enannns, 06-

maa pRGOpEA (22) 1. .10 2,14 10931043 — — [237]
Jlannrbi
Cpeamee 1o 31 perncHy 3eMHOTO ma-

7 0 B s N R R 2,70+0,06) 0,47 | 0,17 | 0,48 |—0.20
CCCP, Kpum, Kaskas, 3akaBxasbe,

obmas pebopra (30) . . . . . . . 300 10,70(023| — =
Tuxooxeamckmit Mofc, obmas BrGOpP-

R el R e RN S R 2,80 0541019 087 | 0,48
CUIA, ofmasn BuGopKa (46) iy 3,19 ]0,51(0.46 [—0,13] 0.33
CIDA, Kamupopawa (30) . . . . . . 3,00 0311040 — -
Oxuan Amepura, obmas srbopka

[ e R R MRS D e Ak B 282 |[057(020 — e

* CHOCKH cM, B Tadn. 25,
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Juuako raOb0pomjsl B mpejesax HEKOTOPHX pPerdMoHOB OTJINYAIOTCH
bMa HUSKHMH CPEeJHHMU COJep/RaHUsAMH HATPHUA, He CBOUCTBeHHLIMH
aganbram. K momoOmeim permomam otHocsTes Ypaa, l0knmaa Adpura
ocrposa Mapmiickoro m ATiIaHTHYECKOT0 OKeaHoB, Oam3Kme K puro-
mM  3oHaM. [IpuEEMag Bo BHHMaHHe, 4YTO NEePeUYNCJIEHHHIE pPailOHE
8 pepuoj opmupopaHusa raG0époBHX cepHil ObIIN CBA3AHEL ¢ MaHTHel
azJqoMaMil, COJIep/RaHme HATPUA B 3TUX MOPOJAX JOJKHO B MAKCHMAalb-
HOIl CTeneHH COOTBETCTBOBATH TIYOMHHEIM IOPIUAM BHIIABOK OCHOB-
goro cocrasa. Cofepsranme HaTpusa B OeIHBIX 3THM ajaeMenToM raGépo
HIU3KO0 HRJIOTHTAM U3 KUMOEDIUTOBHIX TPYOOK HIH TOJEHTOBBIM OKeaHi-
geckuM Oaszaapram (ra60po Ypama m oKeaHHWYeCKHX OCTpoBOB, TaGOpo
- Osknoit Adpurmn).

- IIpu mepexoje 0T OCHOBHEIX K CPeJHHM IOPOJiaM COJep;kaHHe HaTpusa
- yeeanuusaercs B 1,3—1,4 pasa npH 3aMeTHOM yMeHBIIEHHN PerHOHAIb-
- meIX Koadduumentos Bapmamum copepsxanmil (tabxa. 105). Jlocturmyrhiii
| ypOBeHb KOHIEHTPAIWH HATPHA B CPeJHUX MOPOAAX IPAKTHYECKH He
uaMensercsa B Hojiee KUCIKX MarMaTmueckux anddepennmarax, BRI0YIaA
IPaHNTE, 49TO SABJIfAETCHA BechbMa JMIOGONOHTHON 0COGEHHOCTHIO TeoXHMHN
BTOTO B7TeMeHTa B MarMaTHYecKoM mpomecce (puc. 16, rata. 106, 107, 108).
- 9Boaonusa KodpPUIUEHTOB KOHIEHTPAIIHA HATPHA B CPEJHUX IPOAYKTaX
| «HopmaibHOTO pAfa» nuddepennmanum (H0 OTHOMIEHHIO K MepHIOTHTY):

S Eh 1L bt DR e It S e AL 1
BOPAIOPIT S s e e ey g0
PRODPD e e NN e oy e et
amopur . . s S ey 10
KBapIe Bblii ,{mopu'r. el e S
PRRHOIAAPHT- " ot s v cr i T L LN
TPaERTI R L B A e )

MakcHMaJdbHEIM HaKOIJIEHHEM HATPHA OTINYAOTCHA [leJoYHBEE IOo-
~ pouw (rada. 109, 110), B KoTopex Ko3Q@UIEeAT ero KOHIEHTpPaIUM 0O
orHomenno K mepupotury pocturaer 10,0—15,5 (B cwennrtax m nedenn-
HOBLIX CHEHHTAaX COOTBEeTCTBEHHO).

METAMOP®NYECKHUE ITOPO/1bL

Cpennune cojepsranus Hatpus B amduboaurax u rueiicax (raba. 111)
cooTBercTBeHHO Oam3ku rabbpo U I paHOAHMOpPUTAM; STHM HATPHI He
OTMuAeTCS OT IPYIHX MeTPOTeHHHX JJeMeHTOB, X0TA (Kak y:ke oTMeua-
Joch) B paccMaTpPHBAEMOM caydae He HabJamojaeTcs cyINecTBeHHOro pas-
OUYAA B COJEP/RAHUN HIEMeHTa MeRAY TPaHOAUOPHTaMH, TPaHHTaAMH
¥ KBAPIEBBIMH JIHOPATAMH.

DRIOTATH 10 0coOEHHOCTAM pacHpeleseHHA HATPMA (Kak M APYTHX
9J1eMEeHTOB) YeTKO PasjiefloTcs Ha fABe rpynmel. Dejnbe HaTpueMm akio-
. ruTH M3 KuMOepaHToB OJHM3KH B 3TOM O THONIEHHH I Jy0BEBEM rattpo
E Vpana u oxeann4ecKux ocTpoBoB (cM. puc. 16), B To Bpems Kak dKic-
ruTh 13 MeTamMopUUecKUX MOPojl XapaKTepH3yoTcA NOFHINeHEHM (C-
Jlep;KanieM HATPHSA W NPAKTHYeCKH He OTIAnunMe  oT av¢ulonnton
u rabopo.
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Harpwii B cuemntax u Tpaxmrax

Tabauya 109

0 bl e i
(B CHIE;Iﬁl'I{}:g O'G’Egﬁng;gopxu) x, % 5 e A E n‘gggg;g?[;n
CneHuTHI
Cpexmee 1o 40 permoHaM 3eMHOrO
DR () F oo e 3.35+£0.22/0,70(0,48| 0,46 | 0,26
Banrmiickuit muT, ofmasn BEIGO pRa
(Lt L Lt g S 3 S 4,22 132031 | —0,19] —1,06
CCCP, reocmHKIMHAABHEE PETHOHE!
a3MATCKON wyacTH, odmas BHGOp-
S e S e R 395 1,181 0.31| 0,18 | —0,08
CCCP, Bocrounoe 3afaiiraane (40) 2,66 0401015 — — [10. H. Coo-
MITOp
CCCP, Cpepasin Asus (39) . . . . 3,03 1161038 — —
CCCP. Cubmpcras naatdopma (22) 3,55 1,14(032| — —
Adpura, obmasn Brbopra (40) 4.26 114027 040 | 0,77
O-8 Majarackap (34) . . . ... 3,85 116|029 — — | [154], [207]
CIIIA, ofmasn BeGopka (33) 4,13 1,201 029 | 0,27 | —0,47
TpaxnTo
Cpenmmee mo 28 permoEaM 3eMHOIO
e G o SRR Aol T 400+031(085]|021| 031 | 012
Espona, Ilemrpaasmas m 3anai-
Hag, obmasa BeGOpKa (34) . 4,22 1096(0,23|—037 0,51
CCCP, Hpum, KaBras, 3axas-
Kaspe, oOmas BeIGOpKa (26) 3,20 0,720,223 0,17 | —0.44
L ave g il A R e R 3,61 1,00(028| — —
O-B Maparackap (24) . . . . .. 442 0721046 — — | [154], [207)
CIIA, obmasn subopra (22) 4,04 1161029 — e
Aserpdapai(20) -y L LA 4,24 1,04 025 —
O-Ba Tuxoro, Muamiickoro m Ar-
JaHTAYECKOT0 OKeaHOB (40) . . . 4,60 0,65(0,14| 0,04 | 1,57

* CHOCKHM CM. B Tadm. 27.

Hartpuii B nedeannoBbIx enennrax

Tabauya 110

n oHOoaNTAX

IToponisl, permoHsi
(B croOKax ofbeM BHIGOPKH)

7]

x, %

v

A

Herounnk
HHOOpManum

Hedeanmosbie cuennTsr

CpenHee 1m0 48 permoHam 3eMHOro
Lo R RS e B e e e
Cpepmee mo 28 maathopMerHEEM
PETHOHAM 3eMHOro mapa (28) . .
Cpenmee mo 20 reocHEKIRHATBHBIM
permoHaM 3eMHOro mapa (20) . .

* CHOcKy cM. B Tabm. 28.

6,15+ 0,35( 1,12
6,70 0,84
540 1,00

0,18
0,13
0,18

048
0,05

0,0
—0,58
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I podoaxcenue maba. 110

= bt
(n cxo%:gg%igfd"n;%pkn) x, % S ¥ A E ﬁnq'::;::::n
A Espona
Baaruiickmit muT, ofman BrGopKa
By N R 710 1,66]0,23( 0,00 | 0,09
P, Koasckmii m-os (81) 6,90 1,86(0,27] 001 | —0,38
Aszna
CCCP, reocHHRINHAJILHBE PErHOHb,
obmas meibopra (40) . . . . . . 5,54 1,221 0,22| 040 | —044
B TyRa = (30) ol o e 5.80 1,791031| — —_
Adpnka
Adpuka, odomas Beibopka (45) 6,70 1461017 044 | 035
JOsuan n Oro-3anajHas Agpuka,
obmas BuiGopka (23) . . . . . . 6,87 159023 — — [207]
el DA ER R R S s 6,78 1,60 024 — =
W)-p Manarackap (27) . . . . . . 5,65 138]024| — — |[154], [238],
[207]
CesepHasa AMepugra
- CIIA, obmas seiGopra (27) . . . 588 1,25]0.21 | —0,05| —0,93
DoHoIANTHI
- Cpenmee 1m0 2() KOHTHHEHTAJBHEIM :
. permoHam 3eMHOro mapa (20)**| 6,16 =048/ 1,06|0,17| 034 | 038
- EBpoma, Ilemrpansmas m 3amaj-
~ Hag, o0madA BebOpKa (24) 5,63 142(0.25| 0,06 | —091
Adpuka, odman BuGopkra (24) 651 |0.76]0.12| 082 [ 080
BO-8 Majarackap (27) . . . . . . 6,08 |069|0#| — — [[154]. [2;38].
[207
'CHIA, obmas smGopxa (21) 625 [4,24(020] — | —
- O-Ba Tuxoro, Wmpmiickoro m Art-
JIAHTHYCCKOTO OKeaHoB (25) . 6,26 1,06 (0,17 — —

** CHOCKY cm. B Tabm. 28.

Tabauya 111

Harpuii 8 meramoppnuecknx mopogax

] TTopoiel, permoHb el i— |8 mam A wmm| E unn HeToaHuEK
(B cKODKAX oﬁ-wzu BHIOOPKH) x, % lgx 81 Wi A | Ejg | mupopmamm
- Amfpudoante
- Cpepee mo 25 permomam
aeMHOro mapa (25)*|[185+0,10, — | 051]| 028 031 | —1,10
: Espona
Baarwiickunit mar, obman
i BuGopra (30) . . . 1,93 — | 082] 042] 013 | —1.44
Ounanuzms (39) 2,07 — 086 042| — | — | [241]. [241a]

* CHOCKM cM. B TaGm. 29.
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I podoancenue maba. 111
: i ik A "

(s CKO%?{E%%S;“::;)pHH) x, % lgx SS";;“ v AT:“ EET:H .mdﬂﬁ’;ﬁ'ﬁ‘u
CCCP, YxkpauHckmii Kpn-

CTAJUIHYCCKAIT  MaccHB

350 R R P e 1,75 — 10,75 | 0,43] 0,10 [ 0,72
Tam #e, KopocreHbermii

Maccus, apxei (28) . . 1,62 — 10310149 — — | B. B. Ceupun-

aos [103]

Tam e, HIKHWIL HpoTe-

poanit (b2 o Ll 1,56 — (061 | 039 — o To ke
Tam ke, HWKAMIT npoTe-

poaoii (am,ﬁumnue am-

(ﬁnﬁonmu) (48) . 2,06 — 10,70 | 033 — - »
HHP (5ay o7 cs ey 2,23 — |151 | 068 — —

Asusn

CCCP,  reocHHKJANHAIL-

HBIC perwoHel, ofmas j

Bubopka (30) . . . . . 1,96 — 1,00 | 0,50 0,42 [ —0,90
CCCP, Vpax (25) . 1,60 — |085 | 053] — —

Adpnra

3amapunas u 10ro-3anajg-

Hag Adpuka, obmasn

BaOOpKa (35) . . . . . 1,91 089 | 047 | 037 | —0,56] [156]. [207]
(14T oy i B Sl 2,00 — (0,88 | 0,44 [156]
O-8 Mapmarackap (20) . . 1,41 088 | 062 — —_ [154], [207]

Cesepnasn AMepuka
BABRRA(I5) .1 Tl 177 — 1081|046 — — [251]
JKJIOTHTBI
Cpennee mo 16 pajioHam

o st Fa R e e 155043 — |087 | 056] — — TouHoeTh
OIEHOK
HEL0CTATOYHA
CpesHee 1O  HKIOLHTAM
u3 KAMGe PIAHTOBBIX
EFUVOOR. . o T 0,90 — 10,97 | 1.07] — L B. A. Ry-
ToauH [64]
Cpeamee 1o sKJA0OruTaM ua
MeTaMOpduYeCKnx  mo-

DR S e e 1,78 — 1059|033 — — To mxe
10xuan Adpuka (27) . 125  |0,086(0,452| 0,77 | —0,40] —1,71 [207]
I'ueiicn
Cpeasee mo 31 permomy

3eMHOro mapa (31) *** | 240+ 0,16 — [045 | 0.19] 0412 | —0,47

Baaruiickuii mur, obman :

BuGopka (68) . . . . . 2,16 — (083 | 038| 038 121

CCCP, Roapcknii n-os (31) 2,26 — 084|037 — —

YEpanHCKHil Kpm:'ranm{—

deckuii maceus (31) . 240 — 11,411 046] — o
....... 2,55 — 1,04 | 041 — —

ITHP (90)

*% CHOCKM cM. B Tadm, 29,
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I podoancenue maba. 111

lopojib CTHIO HbBI — — i
B cknéng)x%:ﬁ:ufu BHIGOPKN) x, % lgx Sbv:l" ¥ ﬁlr:“ Eél:l: ur%%Tr?;:l?l;u
N reOCHHRKJINHA b~
HBIE  PErHOHBI  asmaT-
CcKrOI  wacTtm, obmasn
B prbopka (42) . . . . . 2,43 — 1 096] 0,40 | 013 [—0,37
CCCP, Cubupckas miar-
B opma (38) . . . . . . 2,06 — | 091|044 | — —
- Bamagmas  Adpuxa, 06-
. mas subopra (55) . . 2,60 — | 105|040 | 046 | 015 [156]
- MasputaHua (29) . . . . 1,97 — | 1,04 053 | — — [156]
aromes (30) . . . . . . 2,64 — 094|036 — | — [156]
Ennea (24) . . . .. 2,40 — [ 093]039 —
0-8 Maparackap (32) . . 2,06 — 093 045 — —
BRamana (45) . . . . . . 2,30 — | 1,04 045 — [251]
- Kamapma, mnpos. KBeOex,
0ObeAMHEeHHBIe  TPOOL
mo rHeiicaMm ampub0u-
~ Topoit damuun (15) . . . 296 — | 0.27/(0,09) — - [180]
- To e, mo rueiicam rpa-
Hymuropoii daman  (12) 296 — | 0,30 |(0,10)] — — [180]
~ Kpucraaanueckune caam-
F nu
- Cpenmee 1o 40 peruoHam
. semmoro mapa (40) **** 1,43 +0,15| — | 0,44 0,31 | —0,45| —0,73
 Banrmiickmii muT, ofmas
i BriGopxa (B5) .. . . . 1,63 — | 088054 0,29 [ —087
BEEE (82} e s S i — | 1121073 | — -
CCCP,  reocHHKJIAHAIL-
. HBI® PErHOHEI  a3HAT-
ckoii  uactu, obman
BuiGopra (44) . . . . . 1,45 — | 0,79 0,54 | 041 [ —1,12
 BanagHas Adpuka, 06man
- suifopka (57) . 1,57 — | 1,061 0,68| 023 | —1,14 [156]
 3anapHas Acbpnha Maumm
BCODY 1,70 — | 1,10]1.065| — —_ [156]
~ Cenepras Amepuxa, o0-
mas sebGopka (36) . . 149 — | 095|064 — —

whkd CHOCKY CM. B Tabi. 29.

Pacnpejiesienne HaTpusg B KPHCTAJIHYECKUX CJHaHILAX Pe3Ko OTJIM-
 yaercA OT ero pacupejeleHus B UHeiicax: cymecrsenno 0ojee HHU3KHM
. CpeHuM CoJAep;KaHmeM U 3aMeTHO MOBEIIIEHHHIME PeruoHAJBHBIME Kod(-
~ (mnuenTaMu BapHanum ero copepskanmii. Buumareinnoe paccMmoTpenne
RPUBOI pacupejie/eHus HATPUA B KPUCTAJINYECKHUX CJIAHIAX 3eMHOTO
Hiapa mo8BOJIAET CYANTL, 4T0 M3ydenuas Buibopka JBYMOJATBHA M TIpPe/i-
crapiasier coboil jiBe pasjiMyibie HOPMAJABHO Paclpe/ie]eHHbe COBORYI-
nocrn (pue. 17). Ormevenuasi JABYBepHIMHHOCTH He cJAydadHa, 0 YeMm
CBUJIETENLETBYET OOJBIIMHCTBO BHIOOPOK, XapaKTepusyloulux pacipe-
JeIeHHe HATPUA B KPUCTANIMYECKHUX CJIAHIAX DPasIMuyHbIX PEruoHoB.
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a5

201

Yo

10+

Yacmocms,

Puc. 17. [Ipysepmmmmocts KpuBOii
e R NP R o pacupejfielienns HATPHA B KpHCTamd-
0 0% 08 12 16 20 24 28 32 Nau,0% JMYECKHX CHAHNAX anrocdeps

ITH BLIGOPKH TaKike ABYMOJAJBHE 1 O/HOTHIHBI, HECMOTPA HA PasHblil
BO3PACT METaMOPPU3OBAHHLIX TIMHUCTHX OCANKOB. Cyns mo pume. 17,
18, coBorynmocr, 00'beIUHAIONINE BHIIEI0UCHHEIE KpUCTANINYeCKue
CAAHIb ¢ HUBKAM CONEP/RAHHEM HATDHS, WMEIOT MOAY KpHBOil pacmpe-
Aenenus, coorserctByiomyio 0,29—0,879% . Bosmoxno, arn COBOKYTI-
HOCTH, BO BCAKOM clyyae HOKOTOPHIe M3 HUX Paclpe/ieseHsl Jorapudmu-
qecku HopManbho. CoBOKYHHOCTH, ofBequusION e KPHCTATIIHICCK e
CAAHIBL € BBICOKHM COJCP/KAHHEM HATDHA, BEPOATHO, HOJYMHATOTCS
HOPMAJLHOMY BaKOHY PaCIpe/iellenia I UMel0T Moy, COOTBETCTBYIOMLY 10
2%. B aroii cBA3M OTHOCHTENBHO BHCOKHE OTPUIIATEILHEE 3HAUYCHUS
IRCIeCCA pacupefielleHusA CO/IeP/KAHNIA HATPHA B GOJBIIHECTBE BHIGOPOK,
HPE/CTABIAIOMNUY KPUCTAIHICCKHe CHAHIBI, ABJITIOTCH CIIEICTBHEM
ROMILTEKCHOTO XapakTepa paccMaTPHBAEMBIX COBOKYNHOCTEH, KOTOpbIe

S
<2
=

ba
<A
T

b
=1
T

Yacmocms, %

=

0

Puc. 18. Xaparrep kpmpbix I
pacmpenenenns  watpusn B
EPHCTAIIHYCCKIX  eaaniax
PA3INYHBIX PEernonos:

I— Baaruitckmit mur, II — 3a-

J
manHan  Adpuka, 111 — Ioap- 0 a8 ke s 48 No_0°9
cran Haponmas PecnyGumia 5 § 1 i 2 %
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| AMIb YCJ0BHO MOTYT paccMaTpHBAThes Kak HopMaabnsie, Taxum obpa-
- 30M, cpeiim MeTaMOpP(QUUECKUX CJIAHIEB JOCTATOYHO YETKO BHIACIAIOTCH

OCAJIOYHBIE TTOPO/IbI
(C COBORYNHOCTAMH 0CAJIOUHBIX T[JMHHCTBIX NOPOJ, COMePIKAUIMMI

- 0,5—1,0% Na, ME BHOBbL BCTpeuaeMcs HpH PACCMOTPEHMH pacIpefeie-
. HHUA DTOro 3neMenta B ocajouHbiXx mopojax (rabm., 112). IlpobGiema me-
. COOTBETCTBHA COJIEP/KAHUA HATPHA B OCAJ0YHEIX, MeTaMopdhuueckux
| I MarMaTHYeCKUX HOPOjax, BOBHUKIIEr0 B Pe3y/bTaTe BHIIEIaYuBAHUA
| HATPHA H3 HeMeTaMoPPUBOBAHHKLIX OCAJOYHHIX [HOPOJ HA KOHTHHEHTAX,

~ 3apuMajna yMbl MHOTHX reoxmmuroB. HambGomee oOberTHBHOE pelnenue

it e e

aroit mpoGaemsr Guito gano T. Baprom [10], orMermBmuM pons Hatpus
IOPOBEIX BOJ| TEOCHHKIMHAABHBIX MOPCKUX ocajkoB. Toumsie pacuers,

. BhinoJHennnie Ha o1oil ocHoBe M. Xopnom [223], moaTBepauIN BO3MOK-
 HOCTH 0aJlaHCHMPOBAHUA HATPHA B IeOXHMUYECKOM IMKIE 3eMHOI KOPLI

(¢ yueroM Macchl HaTpus, BhHeceHHOHW B oxean). IIpu srom M. Xopn
[223, 224] wexopua M3 caeAyOMMX ONEHOK IOPUCTOCTH OCAJOYHBIX MO-
pon, ompepenennux 1o Oojee vem H00 paspesam 1o CKBa:KHHAM:

PR CTRS CUBERL | s T v ot Snl e O
o 4 e e e B ARy B SRR e 2 (R
KapOoHATEE . . « . ek Ckl 3,3%
cpeaHee s ocanoqnmo qex.na rmd'rrhupm o 2h.a0
cpejiHee JJIA OCAAKOB TeocHHKANHAMed . . . 28,1%
cpeiHee I OKEAHHYECKUX neeru'{whux
OCHILIROB - Sty SRR o D o O e TG A O

Onenka IOPHUCTOCTH OKeaAHWYECKHX OCAJKOB OCHOBHBAJACH HA JlaH-
HBIX 0 cpejHeill mopucroctn raybokoBogueX raun (38,1%) u raoburepn-
HoBoro miaa (58,6%).

C meapio cpaBHEHHA KOHUEHTPALMHE coOJeil B IOPOBHIX PACTBOPAX U
mMopekoii Boge M. XopuoM Obiji0 BHIYHCIEHO0 CpejiHee Y/eabioe COTIPOTUBIe-
ane noposoro pacrsopa us 10 000 namepenuit yaeabHOTO CONPOTHBICHI,
HPOBOJUBITNXCA HA HPo6AX HOPOBLIX PACTBOPOB IPHU IOCTOAHHON TeMIe-
parype: 70° mo @apenreitry (oxomo 21° C). Iloayuennoe smaueHue
(0,24 om/M) oxasamoch ouenb OJHBKUM YAEIBHOMY COIPOTHBIICHHIO
MOpcKoit Bojisl nipu Toif jxe Temueparype (0,21 om/M). Itu maHEBIe HOCTY-
sunam M. XopHy ocHoBaHUeM /1A cy;KIeHNsA 00 aHaIor i MesKIY COCTaBOM
OepBUYHOTO IOPOBOIO PACTBOPA M MOPCKOI BOJHL.

Peskoe ymembmienne cojepikanus HaTPHA HOCJHe VAAJEHUS 1O POBOIE
BOJIBI M3 TOPOJ MOsKeT ORITh HIIIOCTPHPOBAHO HA MPUMEPe COBPeMeHHBIX
Mopckux ocagkoB (tabi. 113). E. loapabepr u I'. Appenunye [198], coxpa-
HUB TMOPOBKIil pacTBOp, onpepenuian B cpeguem 3,30% Na B memarmuecknx
ocagrax Tnxoro oxeama. Cpexmsas nudpa, HoJyIeHHAA IO JAHHBIM
C. 9np Baknaa u Jlx. Puaes [182], koropsie ananmsuposanu riayGoko-
BOJIHEIE OKeaHUYeCKHe OCAAKM I0CIHe yRazenus MOPOBOIl BOJEI, OKABA-
aack pasuoit 1,07% Na pgas rampuersix w0,62% aaa ranHucTo-N3BECTRO-
BEX ocagroB. Tarkum oGpasom, mpu pacuere cpeiiero cocrapa 0cajgouHoil
oboaoakm auTochepsl, mo-BUAMMOMY, HEOOXOAMMO YYNTHIBATH HATPHIi,
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Harpnii B ocagounsix mopogax

Tabauya 112

HHopoasl, pernors al it s E A E n N
(B cmﬁluﬁaoxp:‘)g)'wm x, % lgx SI::" V g":: gz}: ampt‘é;?n?::['l'm
Iaunnersie eaanmn
Cpeance mo 24 permo-
HaM 3eMHOro mapa
i e e 098+0200 — [051 [052]001]015
BEHEE Sy 1,00 —0,180 0,412 (069 — | —
Tannm
Cpeanee mo 20 permo-
HAM 3eMHOTO mrapa
fOp St h ol i 084016 — 037 |044| — | —
CCCP, Pycckas miaat-
ROPME S ST o 0,53 — 0,24 1046 — - | B. . Bopodnes
u B. C. Hyrosa
[32]
CCCP, Cruferas man-
T A i A 0,64 — 027 1042 — | —
CCCP, Kaemas. . . . 0,85 — 0.5 b il Bt SR b To me
TR coRy 0,51 —0,478| 0,464]0,80] — | —
Ramaga (22) . . . . . 067 |[--0,347| 0430(073| — | —
Ileekn u mecwannrn
Cpennee mo 20 perno-
HaM 3EMHOrO mapa
L i S P 092024 — |054 059 — | — [ Tounocrs cpes-
HEro memee
+20%
CCCP, Pycckas muat-
g o1 R 0,67 _— 027 (040| — | — | B. fI. BopoGoen
u B. C. Mykrosa
[32]
CCCP, Cruderas mmm-
e e L 0.87 P 031 1036 — | —
CCCP, Kapnaz. . . . 1,38 -— 014 (040 — | — To e
Napectnarn
Cpeanee mo 20 permo-
HAM 3eMHOTO 1mapa
o) i 025+008 — [048 (072 — | — | Tounocts cpen-
HEro MeHee
+ 20%
1 2 H T SR 023 —0,947| 0566 104] — | — To e
JoaomuTei
Ofmasn raIobaabHas
seIGopka (168) . . . 0,27 —0,806 | 0,423 (0,71 [0,43|0,04
* CHOCKH CM. B Tabn. 30,
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Tabauya 113

Hatpuii B COBpeMeHHBIX OKCAHNYCCKHX OCAJKAX

- { ™ -—
(B cm%(;{g::l:llhﬁﬁm!)eeu aor:!t;num) x, % 5 ¥ uzld;:oTS:ggn
Mexarmueckne. Tuxumit oxean (27) (Braouasn
MOPOBLIT PACTBOD) . po oy S M 0 Bl B0 P 2 [198]
Teppurenusie, 3aius ]'Iaplm, B(‘Hecyona
raman (12) o L i 168 | 0,58 [ 0,35
neckn (15) 0,77 | 0,26 | 034

Tabauya 114

Pacnpepeaenne Harpus B ocagouHoil ododouke antTocdepbl HA KOHTHHEHTax

ObbpemMHad
acipo- Pacrpo-
Cpeauee | Roagdu- CEI):?IEH- PacnpoeT: c-rpaué];?-
cojlepka- LHEHT HOCTD paHeH- HOCTE
TToposs HMe BapHALMK |  grHocH- HO{;‘:;(;‘;‘ Hopon B %
HATPHA, | COACPIRA- | rempmmx B‘I’:o ok 0T Macchl
o i % c'roc!rn 9, D600YKRI
Ocagounbie
TMHUCTHE COaHIbl 0,98 0,52 } = e
TanHE . . ey 0.84 044 930 Gt
Ileckn u necqﬂmucu e Ee 0,92 059 25,4 20,37
Rapbonator . . 0,25 0,72 20,8 19,58
IBATOPATHL . « . . 31,2** | He omp. 08 08
IToposwii pacTBOp (1,05) MELLY =
Cpeanee 1,08 * 0,55 100,0 80,4
IPpdysnenbie
BasaibThl 11aT(HO pMeHHER 1,87 0,18 5,6
BasalbThl  reOCHHRJIMHAIBHBIC 1,95 0,12 314
AHIE3UTH 274 0,20 413
JlannTe 2,70 0,17 08
Rucane .acix}n:mm.l 2,60 0,20 21,0
TpaxuTs . ik 4,00 0,21 0,
DOHOIANTEH 6,16 0,17 01
Cpeaee 2,42 0,17 100,0 19,6
CpejHee a8  0cajounoii  o6o-
JOYKY HA KOHTHWHEHTaX 1,33 0,48 100,0
* ( yq4eTOM HATPHA NOPOBOTO PacTROpA.
** T1o naueiM @. Crioapra (Horn, 223).
i
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Tabauya 115
Pacnpepenenne naTpusi B « rpasnTHOI ) 00oaouke anTocdepst

f K = Pacnpocrpa-
oSpenmee | s | Pocupoerin- | Penuoer,
IToponsl HAe BapHATIHH B OTHOCH- nepon B % ot
HATPHA, % (:OJ.chma- TEJABHBIX % 06"‘:_].?3:'““
Marmarnueckne
I'panurTnl 2,70 0,15 63,7
I'panojmopurst . - 2,74 0,10 21.5
KBapuessie JUOPHTH . . 2,60 0,47 29
HmopaThi 2,54 0,15 1.6
I'a66po A 1,80 0,17 9.0
TIyHHTH . . 0,06 1.53 } 03
Hepugorarnr . 0,18 0,64 .
CHEHHTEH ey S e A0 3.85 0,18 09
HedeanHoBEIe CHEHNTH . . 6,15 0,18 0.1
EDBITHOR e r Vs Tty s g e 2,63 I 0,14 100,0 53.4
Meramopduueckne
Tueiics . PSR e N A ST D i e el 2,40 U,[g} 84.0
Hpucramueckne caammsl . . . . 143 031 ¥
KpapouThr 1 DecyaHWEW . . . . . 0.34 0,32 7.0
L TS T e BN N DS 1.85 0,28 8,2
RBEOOHATEL - o % . o i oy e 0,15 | He onp. 08
REDETHABR | Sar o T o 180 0,26 100,0 46,6
CpepHee g «rpaHNTHOHY 06010Y-
[y 1200 T R AU EE 2,24 0,20 100,0

CBABAHHEIL ¢ NOPOBRIME pacTBopamu. B upormsuom caywae OyayT
HOJTy4eHbl 3aBeIOM0 3aHWKeHHLIe JaHHEE, HOCKOJBRY, KAK CIIPABeIINBO
samernn T. Bapr [10], orcyrersue maTpmiicomepssamux HOpPoOBEIX pac-
TBOPOB B npobax 0Ca0uHBIX II0POJ] MOPCKOTO NPOMCXOKIEHMS, OTOH-
paeMbix U3 o0naskennii, ceyer paccMaTpHBaTh KaK BTOPHTHOE ABJIEHHe,
CBABAHHOE C BO3/ICHCTBHEM BHIBETPHBAHWA W OJM3IOBEPXHOCTHHIX MeTe-
OPHBIX BOJ.

Pacupenenenne matpusi B ocagounoii m «rpamutnoiiy 0Gor0uKax
auroceps: mpemcrasiaeno B rtabu. 114 m 115. Caegyer moggepknyTh
HPUGIHKEHHOCTD HOICYeTa /I MeTaMo PHUIeCKHX OPOJ, 06y CI0BICHIY IO
‘Pe3KHM pPasinYueM COfep:KaHuf HATPHA B THeHcAX W KPHCTAIJINUECKIX
CHAHIAX ¥ HOJHBIM O0TCYTCTBHEM J0CTOBEPHEIX JaHHBIX 06 0THOCHTEIBHOIT
PACIPOCTPAHEHHOCTH ATHX TJIABHLIX THOOB MeTaMOPQHIECKHX MOPOJ
B smrocgepe . B cBA3m ¢ 0TCYTCTBHEM CYIIECTBEHHOTO PA3IMIAA B Pac-

1 Ilodecuem s maba. 114 npousseden na ocnose YCA06H020 COOMHOWEHUA 2Helc—
kpucmaaauneckuii caaney, pasnozo 1 : 1. A.B. Ponos u A. A. Apoweacxuii [100]
6 00HOM cayuae A8 «zpanumnoii» 06orouru ucnoavayiom omuowenue 4,2 : 1 (maéa. 3),
a & dpyeoxm cayuwae (daq napanopod wumos) omuowenue 0,95 :1 (maba. 4), ne ymou-
HAS  UCMOYHUKA npUHAMBT Yudp.
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mpefeeHHH HATPHA B FPAHUTAX U FPAHOAHOPHTAX €ro cpejiiee cojaepka-
HHOe B MarMaTHYecKHX IOPoAax IIATHOPMEHHLIX U Te0CHHKIMHAJIBLHEIX
obmacTell TPARTHYECKH TaK:/Ke HEe PasIHIaeTcs.

8. KAJIUN

Hanmit — toouassit  autoduabaslii mopogoo0pasyIomuil  saeMent,
OPOTPECCHBHO KOHIEHTPHPYIOMMUIICH IO Mepe JBOJIONHK 3eMHOIl ROpbl
BO BHemHMX ofoaoukax autocdeps. O6Iagas MaKCUMAJIbHEIM JUISA TOPO-
A006pa3yomux KaTHOHOB PasMepoM HOHA, KaJWil He ABJIAETCHA IHepre-
THYECKU JKeNaTeJbHEIM 2JIeMeHTOM [AA TPaBHTANMOHHBLIX YCJAOBHMI Tay-

_6mE aurocepn M Mantum Jeman. BepoaTHo, B cuiy cBoeil BHICOKOIR

MI’II‘I]BI.IHO}IHOﬁ cnocoOHOCTH KAaTHOHB KaaHfd HelpepulBHO BbHIHOCATCH
3 MAHTHH B COCTaBe BHIILJIABOK W I0BEHWJBHEIX PACTBOPOB, HAKAIJINBAACH
B «I'pPaHHTHOM» CcCJioe JIHTOC(})BP]:I. TpaBHTAIIMOHHBIE YCJIOBHA KOTOPOro

6JIaFOIIpHHTHI:I JJIA ROHIEHTpAauWuH KPYIHBIX aTOMOB.

MATMATHYECKUE IIOPOJIBI

Cpeam MarMaTH4ecKMX IOPOJ IYHUTH BhIEJAIOTCH MHHHUMAJILHEIM
cpemHnM coflepmanuem Kauus (tadx. 116). Opnako BECOKHIT BapHammom-
Hplil KOIQHIUEHT pacupeielenns Kalmd B AVHATAX, OPOHBIHIONMITCH
Kak B rio6aIpHOM Macmrale, TaK W B Tpelelax OTAeIbHHX PerHOHOB,
CTABUT 10]l COMHeHHe IepPBUYHLI XapakTep mogo0HOTO pacupeleienus.
C 3T0ii TOUKN 3PEHHA AYHATH MOI'YT paccMaTPHBaThCA KaK OCTATOYHBIE
TIyOHHHBIE BEILTABKA M3 MAHTHH, B 3HAYNTE]bHON CTeNeHH HOTepABIIHe
HIeJIOYN B Npolecce BHILIABIEHUA !.

K comanennio, kagectBo mocrymuoil muHpopMAanuMM He TO3BOJAET
OTHOCHTBCS € IIOJHBLIM JIOBEPHeM K CTATHCTHYECKOMY 0DOCHOBAHWIO pas-
YA MERIY CPeJHHMU COJIeD/RAaHUAME KalHA B JYHHTAX M TEePUI0TH-
Tax JIpeBHEX mAaTGopM M MOJT0/HX (AIBIHACKHEX) 0poreHos (60JbmInH-
CTBO ONpe[eJeHHil Kaausd B NIaTOPMEHHHIX IYHHUTAX 3aUMCTBOBAHO
3 cTapux anaamsoB). O7HAKO BePOATHLI XapaKTep MOT0OHOrO Pasiiu-
qns, o0cy:i/lapIINiicA paHee LPH ONUCAHWN pAacCHpeJeleHHS HATPUA,
okeH ObTh DPHHAT BO BHAMaHHE.

Makcumanpnpiv  oforamenuesM KaaueM B Tpynme yabTPaoCHOBHHIX
HOpoj OTANYAlTCs KUMOepanTsl — Hauboaee TIyOUHHBIE N3 M3BECTHBIX
BBILJIABKI MaHTHiHOTO BemectBa. Haromrenne kanus B kuMOCPINTOBLIX
BBILIABKAX IOJUePKNBAET OTMEYEHHYIO BhHIIIEe TEHAEHIMIO K MUTPaIHH
aJeMenTa U3 rIy00KUX YYaCTKOR MAHTHH B IPUIOBEPXHOCTHRE 000J09KH
nuTocdepn.

la66ponan oTaANMTa0OTCA [0BOJBHO  BHIJIEPKAHHEIM cojiep:KaHneM
Kaaua (tabx. 117) m OTHOCHTENBHO HE3HAYMTENIHHHIMH KoJdeGaHHAMH
KospunumenTa Bapuanumm ero cojep;iandii B pasINUHEX pPErHOHAX
(0,44—0,93; cpemnee 0,62). Caexyer oTMeTurs, uTO CYIIECTBeHHOTO

! Hpu anaauze Goavwoil eceaununs ducnepcuu pacnpedeaeHus kaaus caedyem
uMems & sudy nedocmamouHyo MOYHOCMb OnpedeieHUs KAAUR, 0COGEHHO & cMAPHIT,
AQHAAUZAT, @ MaK¥Ce G0IMONCHYW POAb A6AEHUL CePReHMUHUIAYUL.
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Kaanii 8 yapTpaocHosubix mopogax

Tabauya 116

TIOponsl, PerHoHs! = —_— S mm 5 A nnu| E nim HMcToyHnk
(B ckOOKAX OOBeM BhGOpkH) | % % | 1gx Sig 1 Aig | Eig HHEGOpMATHI
JIyHuTHI
Cpeanee 1o 25 pernoHam
3eMHOro mapa (25)*|0,014| —2.237|0587 | 110 | 018 | —066| Tounocts
OIEHOK HeJI0cTa-
TOYHA
CCCP, Vpax (24) - . . .|0,030[—1,818]0,593 [ 1,12] — -
CCCP, wor Cuéupu (25)|0,019 ? 0,056 [(300)| 248 | 485 | I. B. Ilunyc
MepngoTnTsl (7l
Cpeasee mo 34 permoHaMm
seMHOro mapa (34)** (0,05 | —1,678| 0624 | 120 | 022 | —150] ToamoeTs
OILIEHOK
He0cTaTouHa
CCCP, wor Cubupu, rapm-
GypraT (32) . - . .- 0,01 ? 005 |(5.00) — — I'. B. llunye
[79] (pacupee-
JeHHEe, BEPOAT-
HO, OTJINYHO
0T HOPMAaIBHOI'
3aKO0HA)
MupoxcennTHI
Cpenree 1o 35 peruoHam
semmoro mapa (35) *** 0,23 | —0,730| 0,317 | 0.51 | 0,04 | —1.13
Eppona, ofmas BHOOpKa
R 019 | —0889(0374 | 062 | — —
CCCP, ¥Ypax (20) - . . .{010 | —0979| 0230036 | — —
Adpnra, ofmas BHOOPKa
| e L e A e et T 022 [—0,821|0.383 | 0,63 | 0,63 | —0,79
Cepepras Awmepura, o6-
masa Beifopka (21) . .[022 | —0.775] 0346 | 057 | — —
KumGepanTsi
Cpenmee mo 16 paiiomam
i T A S R 1,06 — 1057 |054]| — —
I0xnan Adpaka (58) . . (1,20 | —0,051 | 0.361 | 059 |—0.47| —0.20
To ke, mepecuer Ha cBe-
AHIH  KumOepaunT ¢
D% BOOE -5 137 | —0,01210.361 | 059 | — —
IunkpnThl
Cpenree mo 12 paiioHam
Lk S e 017 | —0983( 0514 (0,92 | — -

* CHOCKY cM. BTabm. 19. JlononHATenbHO BKIIOYEHH [AHHEE I10 Pycckoit naardopme |
Orocaasmm, Aurnmn, Hopeernu, Typouu, Aoosun, AnfAcke, IpeHIaHiuH, Manya, AHTapKTHIE.

** CHOCKY cM. B Taba. 19. JlonoJAHATENbHO BKJIKYEHH IAHHBE TI0 ABCTpaum,
IOrocnasun, Kamuarke,

IHH, 1IpEMODpbIO,
cure, Hopoit Jemanamd, ocrposaM Maamiickoro  TAXOro OKeaHOB.
OcTanbHBIE CHOCKH CM. B Ta6m. 19,

I'pe-

Cudupckoit nnargopme, IOxHOi Poleamn, Mek-
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Tabauya 117

IToponbl, permoHsl ety e S nau . | A nan | E nau Herounuk -
(B cKODKAX o0BEM BHIGOPKH) x, % lgx S]g v Alg Elg nHpopManun
Cpennee 1o 45 permoHam
aemHOro mapa (45)* . . . [0,75(—0173| 0.194|0,30| 0,02 | 033
Espona
Banrtnickmit - mur, obmas
BRODDRA(44) . i sl 065 | —0334| 0,373 0,62 [ —022| 0,37
OuEAABAAA (37) « « o+ o v s 0,70| —0,314| 0,381 0,63 | — = [241],
[241a]
1 WA T Tt I R s 0.43|—0,553 | 0,429(0,73| — -
PAEE oy S h e e 1,00 —0,146 | 0,368 [ 061 | — —
Espona, 3amajguas u Ilent-
pajiibHas, obmas BHIGOPKA
QDY e i g B 0,751 —0,252 | 0.365 | 0,60 | —0.46 —0,16
CCCP, Haprkaz u 3akas-
LR R ST RS B 0,83| —0,167| 0,305 0,61 | — —
Aznsn
CCCP, reoCHHKJIMHA JIEHBIG
pernoHbl, 00mAas BuHOPKA
(g L e e Y 0,78 | —0,233 | 0.366 [ 0,60 | 0,54 | —0,64
COGE, Ypaari(86) 1 .. . 0,37|—0,577] 0372|061 | — =
GG, AdTAR ((2B)0 5. LTS 054|—0407( 0362[0,59| — o
Ad¢puka
10skHan Appura, OGymseab-
ckmii Kommaexce (39) . . .|0,41|—0,577| 0366|060 — = [0/
O-8 Maparackap (35). . . .|0,74|—0,265]| 0373062 — = [15!{],0[;]238],
207
O-pa HWapniickoro, Tuxoro
n ATIaHTHYECKOTO OKea-
v (1) O G MR S S 0,60] —0,338| 03381055 — -—
CesepHas Amepnka -
CIIIA, obmas smfopka (69) (0,91 —0.212| 0,405]0,68 | —0,50] —0,12
CIITA, Hosasa Aurama m An-
Hadamlt (25) 2 o i 0,70| —0,316 | 0,457 |0,79| — G
CIIIA, Munsnecora (24) . . .|1.00| —0,167| 0519|093 | — et
CIMA, Kamndopuusa (24) . . [041|—0562| 0394 (066 | — o
Kanama AT e Sl 0,68|—0231| 02741044 — — [251]
Kanapa, amoprosuter (28) (0,71 | —0,167| 0,254 (0,40 | — —_
Tam ke, AHOPTO3HTOBEIE®
FABOPD (BB) Sl 0,59 015 (026 — —_

* CHOCKY cm. B Tadm. 20.
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Haamii & 6asaapTax

Tabauya 118

TToponel, permonst - — |S nwm A win| E wnn|  Hetodnnk
(B CHOOKAX 0GBeM ® % lgx 8 Y A E uHBOpPMATIIH
BBIDOPKH) lg lg lg
Bee GasanpToBhie mopogst :
EHaaG L o i 0,90 —0,178 | 0,336] 0,55 | —0,69]—0,08 [249]
QJIMBUHOBEE TOJEHTOBLIE
GasaapTe (230) . . . . 0,56 —0,310 | 0,318| 0,51 [ —0 89]—0,29 [249]
OJINBHHOBEIE  MEJOYHEIE
GasaabTHL (288) . . . . 0,90 —0,149 | 0.294] 0,47 | —0,99| 0.68 [249]
Iaardopmennsie Gazaian-
THI
Cpenmee mo 23 maargop-
MEHHLIM PEerfomaM 3em-
HOro mapa (23)* . . .(0,72+ 0,09 — [ 0:23:0.32 1 0:301:0.50
CCCP, Tpanmel u Gasain-
el Cmfmpekoii  maaT-
dopmer (209) . . . . . 0,61 —0,281 | 0,245( 0,39 [ —0,50] 0,72
ST T R N R 0.65 —0,29210,321] 052 — o
I0:knas m Bocrtoumasm
Adpnra, obmas puop-
LT T e GRREE 0,65 —0,235 | 0,222/ 0,33 | —0.,50| 0,85 | [207], [181]
damajnas Adpnra, Mamm
u Maspwramma (31) . .| 073 |—0484|0177/027| — — [156]
O-B Manarackap (39) . . 0,70 —0.208 [ 0.234{ 037| — — | [154], [207]
BazaabThl TeOCHHKIN~-
HAJABHBIX PErHOHOB
Cpenree mo 25 reocwH-
KINHAJIBHEM permoHam
aeMHoro mapa (30) ** (081 0,12 — 034 042| 046 | 064
CCCP, Kpmwm, Hasras, -
Jaraskasne (33) 0,64 —0,328 [ 0,380] 062 — —
00 5 o S R 087 — |051 1053 021|079
CCCP, Vpax, nnatazsr
iy e L e 0,64 —0,2860,321/10,52| — —
BasaneTsr  amnesmrosoii
Gopmammir (355) - . . .| 083 — (045 054 — | e e
TOJMHH [63]
basaabTe RomTHAECHTAND-
HOIl  OIMBHH-HA3a1BTO-
BOI  opmamum  (276) 1.09 — |046 1042 — — To me
Oxeannveckue Ga3aapTh
Cpeanee mo 34 ocrpoBam
Tuxoro, Wapmiickoro un
ATIAHTHIECKOTO ORea-
12 v e I 0,80 — |034 [0,42]| 047 | 0.79
Tonentosnie 0asajbTh,
Papafickue o-sa (104) 0.31 —0,468 1 0,477| 0,41 — -

* CHoeKM ¢m. B Tagn. 21.
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I podoaxcenue maba. 118

S E
(¢} bl THOHBI — o 1 HHE
(B cm%n‘;%nnéggm BBIGOPKHA) x, % lgx gf; % AAI]I:H 2‘:1‘2 Bgt?gg;auun
Mlenoanse (cybmenog-
HEIE) OJHMBHHOBEIE 0a-
3aJbTHI, T'aBaiickue
RAlah ) o 0,70 — 029(042| — -
O-B PewnpoH (26) . . . 0,81 — 0231030 — -
ToaenToBhie fasaiabTh
OKeaHWYeCKOH  (opma-
unn (110) wi 0,25 — 012048 — — | B. A. hy-
TomtH [63]
[llerognEle  OJIMBHHOBEE
6a3aJbTH OKeaHNYecROit
dopmanma (118) . . . . 0.98 — 037038 — — To ke
Iuo ATiaHTHYECKOTO M
Tuxoro oxeanon (48) 0,22 — 01421055 — —

Pasnuuusa B COMep:RaHuM Kaansg Me:Ray rab0poufiaMH B mpejenax jipes-
HIX OIaTQopM I Gollee MOJIOJABX TeOCHHKINHAIBHEX PETHOHOB He OTMEe-
vaercAa. OfHaKo B JaJbHEeNIIeM 110Je3H0 MpoBecTH Golee CTPOTHIl oTHop
JMauHbIX ¢ MCI0Jb30BaHHEeM OIeHOK abCcoJI0THOTO BO3pacTa, B HACTOAMee
BpeMs 9TO cjielaTh 3aTpyAHHTenbHo. Hambodee HM3Koe comep:Ranme
ranus (0,14%) ycramopaeno B ra66po komnaexca Cruaasorep (Monrana,
CIIA), ornocsameroca k mamboaee gpeBHEM Kommiexcam Cesepnoii Ame-
pukn [229]. B permonanpnoM mniaHe OTHOCHTENBHO OOEAHENHl Kajuem
rabopo Ypana m MOsknoit Appukm, cBA3aHHBE ¢ pasIoMaMu Tay0OKOro
sanoxennd. Huskme copepxanms kanua cBolicTBeHHB Tak:ke radopo-
uaam 3amaxHoii Adpurm, penmanpmu, Kaaudopmun. B 1o sxe Bpems
Macchl M KCeHOJHTH radfpo cpegu GaszaibToBHIX MOPOJ, M3BECTHEIE Ha
ocrposax Tmxoro, Ungmiickoro m Araanrmyeckoro oxeamon [154, 213,
246 u np.], mo co/epmaHHI0 KajWs CYN(ECTBEHHO HE BLIIETHIOTCH W3
o0mero pafa, XoTd JAHHLIX IS OKOHYATENBHOTO CV:KACHMH (yuuUTHIBas
3HAUATEeNbHEI pasbpoc comepsRaHmil) mOKA HENOCTATOYHO. ANATU3E
Oenunix Kaamem ra6opo (0,35—0,42%) ¢ oTmenbHBIX 0CTPOBOB ATiaH-
mukn (Hamapckme o-Ba) u Mupmiickoro oxeama (Heprymen, HKomopckme
0-Ba) TO3BOIAIOT CYAHUTH 0 pacnpocrpamennn radbpo, obemmenmoro
HemoyaMm, TakKe B IpefellaX OKeAHHdYecKoil KOPHL.

Cpennue comepskanusa Kalius B miaatopMEHHHX W FeOCHHKJINHAJ b-
HHX 0asajbTax cyuiecTBeHHO He pasiuuatorcs (tatxa. 118). He nabaio-
IaeTcsd TaK;Ke Pasiuyusa My pacIpefeleHieM Kalua B KOHTHHEeHTAIb-
HEIX Gaszaabrax m Gasaasrax octpoBoB Tmxoro, Wmmmiickoro m Arman-
THYECKOT0 OKeaHOB (B mesoMm). B To ke BpeMs TojenToBele 0as3aIbThi
laBaiickux ocTpoBoB H ocobenno OasanbTer CpeaHe-ATIaHTHIECKOTO
xpeOra OTIMTAIOTCA PE3KO NOHUKEHHRIM COJIeP/KAFHMeM Kalusd, Mpej-
CTABJIAA € BTOM TOYKM 3peHHA obOocobiennyo rpynmy 0asalbToBLIX
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nopos, obeHeHHYI0 KaaneM. 3aMeTHM, 4To Codep:KaHue Kajus B rapaii-
CKUX TOJEHTOBBIX 0asajibTaX KOPPECHOHIUPYETCH ¢ COAeP/KAHIEM 3TOT0
aaementa B GemHEIX Kajiuem raG0pomjax Takmx cmemmpuyecKux permo-
HOB, kak ¥Ypax, HOxuan Adpura, Kanudopnus, a cpennee CoOjIepsRaHue
Kanua B okeammieckux Oasanprax Cpejue-ArianTmdgeckoro xpebra
(0,22%) amajsormuno ero cpegueMy cojep:KaHUIO B TUPOKCEHUTAX U TIHK-
puTax (IoZOOHEIM ;K€ HUBKHM COJep/KAHIHEM KaJuf OTIHIAl0TCH rabopo
Craaprapackoit murpysum B ['pennammgum). Ortmeuennas ocoBemHocTh
0a3anbTOB CPeMHHLIX XPeOTOB OKeanWYecKoTo [[HA MOJKeT CBUAETeNb-
CTBOBATH 00 OTCYTCTBMM HAKOIUIEHWS! KaJWA TIPH BHILIABICHUN 0azalb-
TOB Ha OTHOCHTEABHO He(oJbIIOH riy0mHe W3 MaHTHH, IOJCTHIIA0MENl
okeanmnyeckyio xopy. Cyas mo tomy, wro mmTpysmm raGopo, mogobHe
Crasprapiackoil, He ABJIAKTCA CROIBKO-HUOYAL IIHPOKO pacmpocTpa-
HeHHBIMI; aHAJOTHIHEe YCJIOBHA B Opefenax KOHTHHEHTAIbHOM KOpH,
HO-BHANMOMY, 0cTaTo9HO pejaxu. Tarmm obGpasom, mo comepskammio
Kaausa 6asaJbToBbIe MOPOALL 3eMHOI KOPH pas0uBa0TCH Ha TPH TPYIIIEL
(rabm. 119).

Ta6auya 119
Ipynnst 6asaabToBBIX MOPOjl B 3ABHCHMOCTH OT COXEPKAHNA KAaANA
Tpynna Topoms % ¥
I Ta66po koHTHHeHTAABHOE (Ge3 PermoHOB, 6er-

AR TR RO R S s TR G T 0,83 032
BasaasT mamatdopmennsi . . . . . ., . . . 0,72 0,32
BasaasT reOCHERIMHANBHNN . . . . . . . . . 0,81 042
Oxreannmueckuil meJ09HNN OJHBHHOBHIL Ga3ajibT 0,80 0,42

11 l'a66po KOHTHHEHTAJILHOC, OTHOCHTeIBLHO 6

Hoe Raamem (V¥ pax, W0:xHan Adpura, Kanm-

dopmms m ap.) S e s SR R By 0.61
TaGbpo oxeammueckoe (Hepryiem, Komopcxue,

Kanapcrme o-pa) e ! At R D W R0 S (s 055
BasaneT tosenrtosnii, Tasaiickme o-pa . . . . 0,31 0,41

III | BasaabT CpeauHHBIX Xpe(iTOB OKeaHHYCCKOTO

L e e s e 022 0,55
Faf6po KOHTHHEHTAJABLHOE, ODCIHCHHBIE KaJHeM

(Crasprapa; Crannearep m ap.) . . . . . .| 014—025 0,50

Pacnpenenenme kamusa B 6asaabTOBHIX NOPOAAX LPAKTHYECKM He
uMeer CKRONBKO-HUOY/Ab CYIeCTBeHHON aHANOMMU ¢ pacIpejedeHunen
HaTpus. B To e Bpems paspenenme 0CHOBHBIX mOpoj 110 coZePIKannIo
Kaqisl 04edb CXOTHO ¢ ONHMCAHHBIM BHIIIe JUIA MarHus, XoTA B cayyae
MarHdsi OHO TPOABJIEHO 00Jiee UeTKO.
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JBa raaBubiX (akropa MOTYT B TOH WM HHOI Mepe peryJimposarh
pacmpefiefieAne Kajaua B 0asanbroBeiX Boivaprax: 1) Oegueie Kaamem
OCHOBHEIE TOPOJL BHILIABIAITICA U3 YYACTKOB MaHTHI, 00eHeHHBIX
ITHM OJIeMEHTOM; 2) cofiepiKaHHe KAaJHd B BHILIABKAX pPeryJampyercs
rayOWHOM BHITIIIABIEHAS.

B mpupose, mo-suauMomy, JieiicTByeT KOMOHMHAIISA VKA3amHEIX (haK-
Topos. Bo BeakoM ciydae, HepaBHOMEPHOCTH pacIpeeleHus Kaaus B
BepXHell MaHTNN IpeJCTABISETCS BeCchMa BEPOATHOIL.

HurepecHas 3aKOHOMEPHOCTH B pacHpeieleHNH Kaldd IPoCiesn=
Baerca B cpemnux addysuBHnx nopojax (ammeaurax). Ilpm Bechma me-
3HAYATENBHHIX PABIMYHAX € BTOI TOYKW 3PEHUA MeskJY KOHTHHeHTAh-
HEIMH aHIE3UTAMH W aHAesuTaMu ocTpoBoB Tuxoro m Mujuiickoro oxea-
HoB (tabma. 120) mocTaTOUHO WETKO BHIIENAETCH NPOBHHIMA OCTPOBHBIX
ayr Tuxookeanckoro KoJbIa, 0OXBATHBAIOMIAA COOTBETCTBYIOIHE TEKTO-
HUYeckne mosica A3um M AMepPHKH, B Ipefenax KOTOPHIX AaHIe3nThHl
cymecrsenno obejgnens kammem. H 9Toit ke rpynme OGegHbIX Kaamem
aHJeSWTOB NpPHHAJIEKAT anjesurosuie cepun l[learpanbnoit Amepurn
un Manmx AnTHiabckux ocrposos. Takmm o0pasoM, KOHTHHEHTAJIbHEIE
AHJ@SUTH M AHJEBNTH OCTPOBHKIX YT, BEPOATHO, MMEJIM Pa3JaHIHbIe
Mo COMEP;KAaHNI0 Kalufd HCTOYHHKN BHIIJIABJIEHUS.

Pernonanpusiit koapdunuent Bapuanun cogepskaHuil Kaauma B anje-
aurax woaebnercs or 0,20 mo 0,47 (B cpepmem 0,33). B murpysmsunix
aHalorax amjesuToB (JHOPUTAX W KBAPIEBHIX AWOPHTAX) CPEIHMIl pe-
THOHAJBHLI Kod(duument Bapuanun noswmmaercs g0 0,43 (mpm koxe-
Gammax or 0,34 po 0,57). Juopursi mo copepskanuio Kaaua OJH3KH
aH/[eBUTAM OCTPOBHKIX JYr, B TO BPEMs KaK KBaPIEBLIE JIMOPHUTH ¢ ATOI
TOYKH B3PeHHA B 00JbIIell CTEIEHN ABJAAITCHA aHAJOTAMM KOHTUHEHTA b-
neix amgeantoB (rabm. 121).

I'panognopursl B oTHOmMEHNH Kaaud He 00HAPY:RHBAT KaKMX-In00
YeTKNX pasanyuii B 3aBHCHMOCTH OT TEOJOTHYECKOTO IOJOKEHHA pe-
ruona (rabua. 122). Irum oranvaores oW oT cBOMX AaPY3UBHHIX aHa-
J0rOB — JAIATOB, JUIA KOTOPHX (KAK ¥ JIIA aHJIEe3UTOB) JOCTATOYHO
TeTKO BRIAENAITCA OefHbie KajueM npoBuainm THXO00KeaHCKOTo BYIKa-
angeckoro nosca (Ramuarka, [lpumopre, Huonns, Wujgonesnsn) u Masnix
ANTHILCKAX OCTPOBOB.

Has rpaHNTOB HAXOAMM He3HAYHTENBHOE, XOTH M CTATHCTHYECKH
aHaguMmoe, oforameHne KajaueM TPAHATOMIOB JpPeBHHX IiaardopM mo
CPaBHEHUIO ¢ TpaHuTaMu Golee MOJOJBIX TeOCHHKIMHAJLHEIX PErHOHOB
(rabm. 123), cBujgeTeabCTBYIOMHE 0 HECKOJbKO ©Oo0Jee WHTeHCHBHOM
BRHOCE Kajua u3 Mantuu B joxkemOpuu. B 10 ke Bpems cpeam reocmn-
KJIMHAJIBHRX PErMOHOB HAOII0MAIOTCH OT/eJibHBIe KPYIHEE CTPYKTY PHEe
eqmunnel (HampuMep, THXookeaHCKHIT META/IIOTEHIYECKAN TIOSC), B mpe-
flellaX KOTOPHIX MIHPOKO PasBHTH 000TAIEHHEIE KAJUeM TPAHUTH, MPaK-
THYECKH N0 COJEP/RAHAI0 KAJHA HE OTINIAMbLIE OT TPAHNTOB JPEBHHX
naargopm. Ipdysusnase ananorn rpanntos (taba. 124), 3a HCKIAOTEHITEM
OT/IeJIbHBIX PErHOHOB, MO XapaKkTepy pachpefelenus Kajius, B o0umeMm,
He OTJIHYAKTCA 0T IIATHPOPMEHHBIX TPAHUTOR.
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Kaamii & angeanrtax

Tabauya 120

- el g A E
(B cﬂgg(gangéggn::;)pﬂn) x, % lgx Hnn v HIN | Wi
Sig Alg | Eig
Cpennee mo 54 permonaM  3em-
BOIOSTEADA (54)%® - 000 180+ 0,15 — 0,55 031 | 042 | —048
Espona
Espona, Iemrpancmas u 3a-
najguas, obmas suGopka (36) 1,77 — 068 | 038 | 002 |—0,59
CCCP, Kaskaz m 3araskasbe
SR S AT e 2,20 bt 11 G O ¢ SRR R
Azua
CCCP, reocuEKIHHAILHEE pe-
THOHB a3WATCKOM YacTtH, 006-
mas Bubopka (43) . . . . . 2,00 -— 0,59 0,30 | 0,05 | —0,67
CCCP, HKasaxcrau (31) 238 — 080 0,34 — =
THXOOKeaHCKHIT By IRAHMYeCKMTIl
nosc, obmas BHOOPKa (57) 1,34 0,083 10202 | 032 | 009 |—0867
ENUHIRE (AR v v o ST 0.84 —0,163 0,281 | 0.45 | 030 | 055
Majoreamn (20) . . . .., 1.49 = 0,59 0,40 =— —
Cesepnan Amepngra
CIIA, obmas BrGOpra (56) . . 1,90 0241 104196 | 030 | 009 |—085
CIIA, Cranmersie rophi (28) 237 = 0,79 033 | 0,22 | —0,54
CIOA, Hepana (20) . . . . . . 1,98 — 0,92 047 = =
CHIA, Ramdopuma (48) 134 0111 {0120 | 0,20 = e
IlenTpaabnaa Amepura
Obmasn pwGopra (21) . . . . . 1.09 —0,035 (0,184 | 0,28 — =
O-8 Mapruanka (32) . . . . . 0.20 — 023 0,25 e =
Arerpaann
Hopan 3emammms (20) 1,65 — 0,63 0,38 = =
Oxeanngeckne paiionn
Ocrposa Tuxoro n Heamiickoro
SRERHON POy oo rh e 1,87 - 0,67 0,36 = ==

e ]
** CHOCKY CM. B Tabm. 22.
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Tabauya 121

Kaanii 5 aAnopnrax m EBapueswix juopmrax

I 2 8 A E ¢
(n cngggﬁ'ﬁ'}::ﬂ“:ﬂopnu) x, % lgx | wam |V | mam | win nﬁﬁﬂﬁhu
S1g Alg Eg
JuopnTe
Cpensee 10 41 permomy
aemMHoro mapa (41) * . |140+0100 — (0,50 (0,36 | 0,30 |—0,21
Espomna
Ouanasaua (21) . . . . 1,92 — |067 [035 ]| — — [[241], [241a]
EBpona, 3amagmas wu
IlenTpansHasn, ofmas
BGOpKa (31) . . . . 1,66 — 1070 {042 | 0,55 | 0,51
Azun
CCCP, reOCHHKJIMHAIEL-
HEC PernoHsl, ofmasn
BrIGopra (50) 5 1,56

o ity — 10,71 1045 | 0,02 [—0,77
GUEP ¥ pai(22) © 1. .. 093 |—0,119|0,302( 0,49 —_ —
CCCP, Bocrounoe 3abaii-
T b R TR 1,82 - 0,77 1042 —_ — | 10. H. Cno-
muop ujP. 1.
Pomanosa
Cesepuasn Amepnka

CITA, ob6mas BEGopka
'y e e S (ST 1,84 — 1066 10,36 [—0,06 [—0,71

Kpapnessie qnopnte
H TOHANNTHI

Cpenree nmo 30 permonam
aemHoro mapa (30) **[1,63+0,17] — [047 |0.29 [—048 |—0.69
CCCP, Kamkaz (26) . . 1,98 0,260 |0,164| 037 | — — [A. M. Oemusn
nA. A. Cur-
HHH [48]
CCCP, reoCHHKJMHAJL-
Hble permoHsl, -ofmasn

BRIGOpKA (45) . . . . 1,63 0,72 044 [—0,02 [—0,07
CUCRy ¥ pan (97) 1.0 L 1,34 — 1068 1051 | — —
Oueaaamea (23) . . . . 1,91 066 (0,35 | — —_

* CHOCKY cM. B Tabn. 22.
** CHOCKY cM. B Tala, 23. JIONOJEMTENBHO BHIKOYeHbH JaHHBIEC I10 Kamwarke, I'snanee,
Bepxnelt Bonk e, Hosott Anraum (CIITA) u AHTAapKTHIE.
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Tabauya 122
Kaunii 8 rpasognopurax

s = e H
(B mgéf:‘[:;m;ﬁ_blﬁ *;ﬁ'ﬁ%pﬂn) x, % 8 ¥ A E ungg:lg‘é:n
Cpeaaee mo 36 permoHaM
aeMHOr0 mapa (36)* . .| 252+019] 058 | 023 |—0,09| 0,22
Espona
Queaangaga (35) . . . .. 2,27 0,81 | 0,36 — —
Azna
CECP, TeO0CHHEINHAJ BHBIE
pernoHsl, obmasn BHﬁOPI{a
g RS D R M q 2,80 086 | 031 (—0,16]|—0,59
CEER, Npam (20) 500 el 2,42 1,00 | 0,41 - —
CCCP, Cpenmas Asusa (38) 3.21 0,64 | 0,20 — —
CCCP, 3abaiikaase (66) . . 2.96 TR L (B
Adpura
Banagmaa Adpuka, obmas
HEOOPRICEISY o0 w0y 242 0.713 .| 0.35 — - [156]
O-s Manarackap (20) . . . 2,70 062 | 0,23 - — | [154], [207]
Cesepnas Amepnka
CIIA, ofmas BHOOpPKA (37) 258 092 | 036 | 0,47 | 0,72
CIHIA, Apuaona (25) . : 277 1,02 (037 | — — [283]
CIIIA, hamq)opnnn (-‘()) 2,22 068 | 0,31 — e
Ramaga (31) . . 248 1,06 | 043 —_— o [251]

* CHOCKY cM. B Taba. 23. J[omoMHMTeNbHO BEIOYeHH AaHusle mo Cubdupckoll naardopme,
Orocanasnu, Mranad, Hpany, Typoun, KHP,

Jlas pacupejiesieHus Kajaus B KHCJBIX HOPOJaX BechbMa XapaKkTepHo
caaboe mpoABIeHNe KOPPEIANMOHHLX CBA3eIl KaJUsA ¢ JPYTHMI MOPOJI0-
obpasyromumu snementamu. Tak, B rpynme rpaHUTONA0B, BKJIKYAOILeil
I'PAHOJAMOPHUTEI, AJaMeIINTh, HOPMAaIbHbIe T'PAHUTE, AJbOAT-MUKPOKIN-
HOBBLIE JTeHKORPATOBLIE TPAHATHI, ANOCPAHUTHL W AJNACKUTH, 3 27 BO3-
MOFRHBIX KODDPEJAANMOHHBX CBS3eil Kaius ¢ JAPYICMMU IeTPOreHHBIMI
anementamu 21 cBA3b He cymectBenna. B taba. 125 mpuBemens mapubie
KOO(PPUIUEHTE KOPPeAANUOHHON CBA3M KaJWsA W JiIA CPaBHEHUHA HAaT-
PHA, KAJIBIMA, MATHHA I ;KeJe3a ¢ NPOYHME 10 POoZ000pasyomuMn die-
MEHTAMM, paccYHTaHHble U3 BuOOPOK, IPEICTABISIOMIUX T PAHUTOMIL!
CCCP. Hase B rpynmax rpaEuToOn0B, XapaKkTePHAYIOMIHUXCA XOPOIIO
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Tabauya 123
Kamii s rpanntax

ITopoasl, PETHOHE HerogHnk

(B CHOORAX 0OBEM BHIGOPKH) x, % 8 ¥ A E HHDO pMATAA
Cpearee no 30 maardopmen-
HBIM  peTHOHAM 3eMHOI0
mapa- 0y R A 366014 | 040 | 0.11 (—056] 0,25
Cpegmee no 35 reocHMHKIN-
HAJLHEIM PErHOHAM 3eM-
Horo mapa (35)* . . . .| 332+044 | 043 | 043 | 0,50 |—0.,29
Cpegmee 1as «TpaHATHOM»
obomourm (48) . . . . . 360012 | 042 | 012 ]| — — C yuetom
pacnpocTpa-
HeHHOCTH B
npefiesax
11a o pMeH-
HEIX H 1e0-
CHHKINHA b-
= HEIX PalioHOB
Espona

Baatmiickuit muT, o0mas

BRGODKA {90) i 3,58 124 ] 0351035 | 045

QuHiaHgEa (101) . . . . . 3.84 1,40 | 037 = — [ [241], [241a]
4,00

CCCP, Yrpanna (56) 1.09 | 0,27 — —
To ke, panakHBHJHEE I pa-

HITEI KopocTenscKkoro

aEyToEa (72) & ool 3.90 051 | 043 | — — |B. B. Ceapn-

nos [103]

LCCP, Kasrag (52) '« ... . 3.30 099 030 | — i
IR A sl s 3.15 085] 027 — —
551 2 5% (0 SRRt e S s R & 2,95 093] 032 | — =
Erpona, 3anaanas n IleHT-

paipHad, obmas BubopKa

i AT S e 3.10 0921 030|024 | 042

Azna

CCCP, reocHHRINHAJLIEC
permonsl, ofmasa BHGOpKa

A e S el S 3.58 094 | 026 |—020( 0,40
CLGE ~¥aan (65) 3.46 108 | 0,31 =
COOP; Anzal () 2 0. 3,32 1451 035 | — —
CCCP, KRasaxcram (104) . . 3,80 0,78 | 0,21 — —
CCCP, 3abaiikanse (159) 3.83 092] 024 — e
CCCP, Cudupcras nna';d)op—

Ma (33) . . 3.63 g T S
CCCP, HIJIIMOPBB (62) 3,74 090 | 024 | — —
L Al Y R S 3.78 054 | 014 | — —_

* CHOCKY CM. B Tabua. 24.
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H podoasxcenue maba, 123

o u 3

(B CHgg?{gingﬁ'mggliizﬂgépﬂn) x, % 5 ¥ A E nﬂdcag?:a];;:u
Manasaus (47) . . . . . . 4,04 106 | 026 | — — [131]
THX00KeaHCKHIT MeTajlore-

HHYCCKHIl nosic, of6mas

BhifiopEa (60) ** L35 3.85 0861 0221 — =

Adpura

Obman BeiGopra (80) 3,90 1,00 | 0,26 [—0,06| 1,20

O6man BeOOpKA. MOIOIEe

TpaERTR (62) © . . . L 3.90 1141 | 030 [—0,64|—1,00
Hurepmsa, OmorntoBme rpa-

SRR 3,77 086] 023 | — =
O-B Mapgarackap (32) . . . “4 05 095 023 | — = [154%6%38],

Cesepuas Amepnka [

CIIA, obmasn pwGopxa (154) | 378 084 | 022 |—047| 1,04
To e, «kBapOessie MOHIO-

A i SRR B 345 064 019 | — =
CHIA, Homas Anrams (31) 3,54 077 | 022 | — e
CITA, Ramaopuua (30) . 3,34 0,56 | 0,17 — e 251]
s s TR R 3,37 E G M G S (29

AsBcTpaaus

Tacwamua (29) . . . . . . 4,00 066 | 047 | — e

** Bocrounoe 3abaiikanbe, IIpumopre, Yykorka, Boetok m I0ro-Bocrok KHP, HAnonuns,
Manaiiaus .

OPOABNCHHEEIME KODPEIANMOHHLIMA CBA3AMH (TPaHOMOPHTHI, agaMe-
JATHL, HOPMAJIbHLIC T'PAHHTH), pacupeejenue Kalus He 00HADY/KHBaeT
RAKAX-TN00 CYNIECTBEHHHIX CBA3ell ¢ pacmpegelenneM GoJabIIMHCTEA
HOeTPOTeHHEX 3JIeMeHTOB.

Ecanm sxe s umeomuxcsa 3naunMsrx KOPPeNANAOHHKX CBA3CH Kaaus
HCK.IIOTHTE OTPHLATebHEe CBASH C KaJbIlHeM W HaTpHeM, o6ycIoBier-
Hbl€ METACOMATHYECKUMHM B3aHMOOTHONIEHHAMH KaJHEBOTO IOJIEBOTO
HmaTa ¢ OJIarMoKIasoM, TO HaMeyeHHad BaKOHOMEPHOCTh BECTYIAeT
eme Gonee oryeramso. B BrGopkax, OPEJICTAaBIAIIAX TOPOALI OTIEIb-
HEIX DErHOHOB W MACCHBOB, KOPPeNANUOHHEE CBASH NMPOABIAKTCH, KAk
npaBuiio, Gomee orgeramBo. C 9Tol Touku 3peHHsA mHTepecHa Buibopka,
HPEACTaBAAIOMAA TI'PAHATH KaJ0HHCKOTO KOMILUIEKCA, OTIHIAN{HECH
UHTCHCHBHKIM DasBuTHeM MHKpokamEmsanuu. Kammii B stux rpammrax
AMEET IHAYMMYI OTPULATENBHYI0 KODPPEJALMI0 CO BCEMH HJIeMEHTaMu,
KpOMeé KpeMHWs H Harpus i.

1 C kpemnuen KOPPEAAYUS NOAOHCUMEALHA, MAK KK MUKPOKAUHUIAYUR NPO-
ABAREMCA 6 NAUGOAEE KUCAMI PASHOCMAT U CONPOSONCDAEMCE 0K6apyesaHue- Kop-
PEARYUR RAAUL — Hampuil He HANUMA, NOCKOALEY HAPAY ¢ IaMeWeHUEM NAGZUO-
RAASA MUKPOKAUHOM & amur zpanumazr paseusaemcs Goaee nosduas aivbumusayus.
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Kaanii B knecanix sdppysupax

Tabauya 124

w o
<
TTopoawr, pern::giogﬂs)ﬂoﬁuax ofbem v, s v 5 % gé;
O m s
==
ProauTsl, ImomapuTei, obcnauans,
EBapuesbie mop@upsl, GeananTs
Cpegmee mo 50 KOHRTHHCHTAIABHLIM pe- [ -
rHoHAM 3eMHOTO mapa (50) * 3,650,415 0,53 |0,45| —0,21| 0,34
Espona
Espona, 3anagmas u Ilenrpanbuas,
obnas BEBODEA (24) . S Bl 3.80 124 1033| — —
CCCP, HKHpemMm, KaBkas, 3aKapkasbe,
obman BeHOOpEa (41) . . . . . . . 345 107 10348 ] =~ i
Cesepras Araamtaka (24) . . . . . 2,55 06% [025] = at?
Aspa —
CCCP, reoCHHRIAHAJIGHEIE PETrHOHEL,
odmas subopra (60) s 3,54 1,23 [035] 029 | —0.13
CCCP, Cpegmsas Asma (38) ..... 3,67 147 1040| — 2Ly
Tnxooxeaﬂcxmr BYJKAHHTIECKUIT 1O,
obmasn seibopra (30) 4 4 3.50 131-10238 = —
Adpuxka
O6mas subopra (34) . . . . . . . . 3,73 1,00 |10.27| 0,16 | —0.34
I0xuaA Ajpera (20) . . . . . . . . 3,60 095 | 026 — [207]
O-g Maparackap (29) . . . . . . . . 3.61 098 1027 — - [154]
[238]
CeBepHasa AMepuga
CINA, oomasn suGopra (61) . . . . .| 365 | 091]025| 030 | 0,14
Agerpanusn
Apcrpamna u Hosaa 3enapan#a, ob-
anrasE patopRa (21) LSS0 e 3,54 130500371 — =
Jannto
Cpenree mo 31 permoHy B3eMHOTO Ima-
T B e e U 224+0,28 0,78 [035( 0,24 | —0,71
CCCP, Kpeim, Haskas, B3akaskazbe
ofmas nmifopka (30) . . . . . . . 2,15 0,92 |043| 046 | —1,03
TuxookeaHCKHH BYJIRaHUYeCKWIl mosc,
obmana BEIOOpKa (25)* . . . . . . 135 (0,179)| 0,28 | (0.50) | (0,00)
(0,093) **
CITA, oomas BmGopka (67) . . . . . 2.32 0,53 [0.23( 0,20 | 0,30
10:xuas Avepuka, odmas BaGopra (21) 1,74 056 (032 — =

* CHOCKM cM. B Tabm. 25.

e PBCHDEIIC.TIBHHB JNIOTHOPMAaNbHOE, COOTBETCTBEHHO B CHKOGKAX TIPHBELEHB OI.lE‘RHI[ ]crx

I s A H Elg'
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Mapabie kosdpuunenTs Koppeasun HeKOTOPHIX 10O

Kammit
I'paunTsl (B ckoGKax ofbem
BBIGOpK M)

si Ti Al Fed+ | Fer+ Mg | Mn
I'panognoputer (60) He HC HC HC HC He He
Apamemmmater (60) . . . . HC HC HC HC | —0,35] HC He
Hopmannase rpanTs (63) HC HC HC HC HC |—0,37| Hc
JlelikokpaToBse ANBOMT-MHIK po-

KIMHOBEIe rpaEuTH (63) . . . | —027| me HC HC HC HC HC
RdeeRr (G, —040| =He HC HC |—0,32| He HC
anorpageT (43)0. oL o0, . HC HC HC HC HE HC HC
T'panTir 6motutoBse, ¥Ypad (30) He HC |—039| mHC HC HC HE
I'papnti  KanGHHCKOrO RKOMI-

JAekca, Han6a (39) 0,76 | —0,67) —0,58| —0,43| —0,69| —0,75 —0,62
AnorpaHuTH JTEHIKAHCKOTO Mac- 5

cupa, 3abaiikanbe (30) 0,44 HC [ 0,55 | 082 HC He

Kaobumii
T'paunTsl (B cCKOOKax oGnem
BBIGO)KIT)

si Ti Al Fed+ | Fer+ | Mg Mn
I'panogmopurar (60) . . . —066| 044 | 041 | 041 | 0,26 | 047 | mc
Apamennmnter (60) . . . . . —0,60( 041 | 0,38 | mc 038 | 0,42 | ne
Hopmaanuse rpannru (63) —0,64( 059 | 047 | =He 038 | 053 | =Hc
JlefiokpatoBbie  aaBGHTMIEpO-

KJHHOBBIE I'paHuTH (63) . . HC HEC HC HC HC 0.25 HC
AjackaTH (43) . . . . HC HC HC He HC HC He
ANOppAHATH (43) . . . L 0 . HC He e HC HC HC HC
I'pannrs Guornrossie, Ypaa (30) | —0,83| 0,68 | 067 | 061 | 056 | 077 0,63
I'papnThi KaJAOITHCKOrO KOMILIOK- g

ca, Kamba (39) . . . . ... ]| —090| 082 | 057 | 040 082 | 079 | 0,73
AnOrpaHuTh ATHIRHHCKOrO Mac-

cupa, 3abaiikanpe (30) HC HC HC HC HC HC HC

ITpusevarue. TIOAYHUPHBIM  [AHLI
PEJALNY, 3HAYAMBIE TPH YPOBHEe 3HAYMMOCTH (0,05; HC — KO

koadhrnerTs

Koppeaaqmm,

AHAYMMBIE TP IaH

9PGMUNEHTH KOppenAmmI, e aHaAYN

B marmatmuecknx VWHTPY3HBHBIX IOpoOJax HOpPpPeIANMOHHLIE CBA3H
MeRAY HeTPOTEeHHBIMHM 3JIeMeHTAMH ABJSIOTCH BolpasKeHueM JIBYX TJaB-
HBIX THIIOB €CTeCTBEHHBIX CBHE}B.’E[, onpejejaeMbl X CTeXHOMeTpPHIeCKNM
OTHOIIEHUEeM MeHRAY XHUMUYECKUMH HIeMeHTaMi B MHHEpaJax, a Tak:ke
OTHOCHTE@JBbHO IOCTOAHHLIMH KOJWYCCTReHHLIMH
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Tabauya 125
poocdpasyomnx daeMenTos B rpanntongax CCCP

Hatpuii

Ca Na Si Ti Al Fet+ Fet+ Mg Mn Ca

—0,64 | —071 | —051; 034 0,43 0,32 HC 037 039 0.82

HC 0,74 | —027 HC 0,30 HC HC HC He HC
—0.36 HC —0,37 HC 0,43 HC HC HC HC 0,37
HC HC —0,37 HC HC 0,25 0,25 HC HC HC
HC he HC HC HC HC HC HC HC 038
HC He —0.41 HC 0,34 HC HC He He HC
—0,38 | —0,48 HC HC 046 HC HC He HC HC
—0,71 HC HC HC HC HC HC HC HC He
HC HC —0,10 HC HC 040 | —0,46| mnc 046 | —0,35

ITpodoasncenue maba, 125

Maramnii HKenezo Fe *+
si Ti Al | Fe’+ | Fer+ Mn si Ti, Al Fett Mn
—0,67| 0,45 | HC 046 | 056 | mc | —052 | 0,53 HC HC 0.25
—0,41! 0,40 | =mc HC 044 | HC —0,61 | 0,58 HC HE HC
—063] 048 | 039 | mc |[—039] 034 | —0,55 | 0,48 HC HC 0,25
—0,53| 0,41 | Hc 036 | 036 | mec | 0—27 | 0,53 HC HC HC
HC HC HC HC HC HC HC HC HC HC HC

HC HC HC 038 031 | me | —0,32|.032 HC HC HC
—091| 0,86 | 068 | 072 | 0,60 | 0,62 | —062 | 0,66 HC 0,52 0,79

—0,80| 063 | 051 | 044 | 062 | 0,60 | —0.89 | 0.88 0,36 0,37 0,66
048 | 0,50 | 0,67 | 038 | 0,52 | mHc 0,35 0,48 | —0,54 HC HC

HOM uMcle creneneii cBofonsl Ha YpoBHe sHagmMoctH 0,01; ocrambHbie — KO3HEUIIMEHTH KOD -
Mble HA YpPOBHe 7Ha9UMO cTH (,05.

MEEepajaMi, CJIAaralomEMd TOpoAy, ¢QOPMHPOBAHHYH IO 3aKOHAM
KPHCTAJIN3ANMHA MarMaTHYecKHX PacIuiaBoB.

BecbMa "eTko HpOABJIEHHEE KOPPeJANHOHHEIC CBASH MEKAY IETPO-
FeHHEIMH XHMETeCKHMI DJEMEHTAMN JIO/KHEL OBITh, B YACTHOCTH, XaPaK-
TepHoii 0COGEHHOCTHI0 I'PAHHTOH/IOB MArMaTHYeCKOro MIPOHCXOKJICHNS,
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AMEIOMUX AHXUIBTEKTHIECKYIO npupoxy. C paccMaTpuBaempix TO3HIUIT
BO BCeX CJIy4asfX METacOMATHIECKOr0 MPeoGpasoBaHMsA IIepBHUHOMATMa-
THYECKOM TOPOMBL CJHEAYyeT OKMIaTh HapymIeHusa cBA3ed, ompeneass-
IHXCA AHXWIBTERTHICCKAMH OTHOIIEHHAMH MEKTY I.1aBHEIMI MHUHepa-
JIaMH, CJ1aralomuMA HOPOAY, U B Ka4ecTBe PesyJabTaTa TOTO SBICHHS —
ocrabienns cymmapHbIX KOPPeIANHOHHBIX CBA3€H MEKIY meTporen-
HHIMH 3iemenTamu. Pesko Bapempylomme orHomemms MEKIY KBaplem
I TIOJICBEIMA IIIATAMM, XaPAKTePHHIe [ METACOMATHICCKH M3MEHEeHHEX
TPAHUTOMJOB, DPa3BATHIX B Npefelax eAHHOT0 KOMIUIOKCA MM naske
Maccupa, MO-BHANMOMY, MOTYT ABHTHCA LUPHIMHON VHEITOMKEHHS Wim
CYMECTBEHHOr0 O0CTal0JdeHHs GONBIIMHCTBA KOPPEAAUTOHHEIX CBH3eI,
CBOJICTBEHHBIX I1€PBHYHOMATMATHICCKIM rpaEATaM (HampuMep, amo-
TPaHUTH W AJACKATH B Tabm. 125).

Has kamma B rpamnTax, Tak Kag ABICHHS KaJIHeBOT0 MeTacoMaTo3a
B TOH WIM WHOH CTENEHH Pa3BHTH IOYTH BO Beex PABHOCTAX TPAHHTON-
AOB, MOTYT MMEThb MeCTO JBa FJaBHBIX THIOA KOPPEIAMHOHHEIX CBA3EL:

1) owens caabo mposBienmbie KODPeIANHOHHEE CBABH (II0TH J10
TOIHOTO MX OTCYTCTBHA) — B TPAHHTAX C HEPABHOMEDHO OPOABIEHHRIM
KaJIHeBRIM MeTAacOMaTO30M;

2) MocTaTouHO CHIBHO TPOABIEHHEE OTpHIATeSbHEE KOPpeIsnio-
Hble CBASH — B IPAHHTAX C IIMPOKHM PA3BHTHEM KaliHeBOI0 MeTaco-
Maroaa.

Crasamnoe B msBecTHO{l cTememm oTHOCHTCH H X HATPHIO, O/(HAKO
ROPPEIANMOHHEIE CBASH HATPHA B IPAHHTONAAX IPOSABICHH 3HATHTEILHO
CiibHee, deM B caydae kauaudA. [locmepmee, B wacrmocrn, cleayer us
CPABHEHHA CPe/IHUX IOKa3aTeNeil CHIL KOPPeNAMHOHHON CBI3N Mesy
HIeTPOTeHHbIMHA DJIeMEeHTaMH, NPHBeJeHHEIMHA B Ta0x. 125. Huas raskmoro

2 b 5 =
JNEMERTA Tep===7%, THe Iy — YACTHEI Koadduument Koppessmun

dlleMeHTa M r®., — cpejgHmil IMOKAazaTeXb CHIEL KOPPeasnHoHHOM CcBA3N.
Cpename mokasarean cumsr KOPPeNANMOHHOH CBASH B Ipymme Imopojo-
00pasyomux sxeMenTos:

SR il e S0 R VR
£5 SRS RS il B R R e L
AR S s s
Mp e o ey
o et el B I R Y )
Na..........[],44
(st BNl U S B LR T
L zan R R X BT
A R e [

Pesxoe makonienme kanaus B KHCIBIX HOPOJaxX MO CPAaBHEHMIO C TepH-
AOTUTAMHU, 3HAYUTE]HHO HPEBHINIAINIEe OTHOCHTEIbHEE MACIITAGL KOH-
HEHTPalME BCEX NPOYMX HOP07005pa3yOMUX sireMenTos, CBHUJIETE] b-
CTBYeT 00 HMHTEHCHBHOM BEIHOCE HTOTO Kpaiiie MOGWIBHOTO 3jeMenTa
I3 MAHTHM B OpOTeCCax SBOJIONMM 3eMHOH KODH W ero oco6oii poau
(Hapany ¢ kpemnmem u KHCI0POJIoM) B 06pasoBaHuM «IpaBuTHOIY 060-
JA0YKH anTocdepr. IBomonEA Koaddunmenton KOHIEHTDALIAN Kaausd
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B CPO[HHX NIPOAYKTAX «HOPMAJBHOTO pajaa» Auddepennumannm (mo oTHO-
MeHn0 K NepumoTHTy):

1w o A LI B G et Bt e S YRR A
1] 071 00 g e wp g e SUPRENCE I 5 1 ¢ 1
REOOBOL . O Sl e i e e S )
TEAOPIET. v oo ot e R i DL
HBADNEBHU JHODHT . . « . . +. . « + 326
TPRNATHODNT, < 7. . i s st d L LA
FORENT: i ab sl o v e Do sk o i )

Mlexounrie mopoasr (Tadm. 126, 127), ornuuarniuecs MaKCHMAaJIbHBIM
HAaKOILTEHHEM KalHs, M0 XapakTepy ero pacmpefeleHUs He MPOABIAIOT
YeTKNX Bapmanuil B 3aBHCAMOCTH 0T 00pasoBaHus B mpefenax miaatdop-
MEHHBIX HMIH Te0CHHKJIMHAIBHEX permonoB. I B ToM m B apyrom cuy-
gyasfx MeI0unse KOMIDIeKCH 00BTHO CBA3aHBL ¢ IJIyOMHHRIME PA3JIOMAaMH.
Opnako B rpynne 3Qdy3MBHBIX IIET0YHEIX LOPOJ TPAXUTHL M (OHOIUTHL
OKEAHMIECKNX OCTPOBOB XapAKTEPH3YIOTCA HECKOJIBKO ITOHHKEHHEIM
cofepsanneM Kaausa. 3uagenue 4,3% Mosker GmTH OPHHATO B KA4eCTBE
ONEHKI CpPelHero COJAEP/KAHUSA Kajlua B IIEJIOYHEX IOPOJAX.

Ha Bapuwanmonmoil pmarpamme kammit — wpemumit (pme. 19) mpesn-
cTaBleHA [0CTATOYHO YeTKasg NpsMag KOPPeIANMOHHAA BaBHCHMOCTD
ME;RIY COJep;KAHmeM Kalusa W KPeMHHA B IHOPOJaxX HOPMalbHOTO DPSa
madepennuanuy JYHET — mepuRoTHT — rabdpo (KoHTHHEHTAIbHbIE
0a3anbThl) — AUOPHT — (AHJE3UT) — KBAPIEBHI AUOPUT — TPAHOINO-
" pur — rpasuT (pHoanT). XapakTepHo, 4To B rpynmne 6asalbToB 4eTKad
auddepeHnuanua 00 KaJdi HAeT OIPAKTHIeCKH OPH MOCTOAHHOM COflep-
JRAHUM KPeMHEA 0T reocunkaunaasaoro 6aszansra (0,81% K) no 6asanpra |
Cpegne-Arnantugeckoro xpebra (0,22% K).

Pue. 19. Bapma-
IHOHHAA JHarpam- ".“f-( %
Ma Kaiamii — Kpem- g ..

HHiT B TOPHBIX HO- ® 0
pogax JmTocdepbr 4

1
1 — HHTPY3UBHEIE I10- /.J
ponsl; 2—ajpdysuBHBIE g

IOpoel, 4 — METAMOD=

4 3
(ugecKme mopoas é« 3 /
1 — TpaHUTH, 2 — &

KUCJIIBIe 8y suBbI, Oy

g —_ rpaHO%ﬂOpﬂTh{, 2t 6~
—JanMTH, 5— KBap- o o]

LeBEle AUODHTH, 6 — 7 et . :

AHJIE3NUTHI, 7 — mno- L ]
PHTHL, 8 — raGopo, 5‘ o5 @2

find
9 — GasanbTH reocHH- ' 10 Al
HKIIMHA/IbHEIE, 10— oy {/

GazaipThl CpemHe-AT- 200~ plEd
JIAHTHYECKOT0 XpeoTa, 20 U ,&ﬁ&laegg
11 — fasanpTEl maaT- g - - T
popmennbe, 12 — Ga- 4 20 22 24 2 28 30 32 v, %
8aJILTH TOJIENTOBEIEe

TaBalickux ocTpOBOB, 13 — 0aBalbTEl OKEAHWYECKHX OCTPOBOB, 14 — cmemnTsI, 15 — Tpa-
XWTH, 16 — medennnoBEe cueHHTH, 17 — (GOHONWTH, 18 — NMHpOKCEHUTH, 19 — MEPUIOTHUTEL,
20 — ayHuTE, 21 — KUMOEPJWTH, 22 — BKIOTHTH, (22a — ODKIOTHTH H3 KumOepaurtos, 226 —
SKJIOTHTHI K3 MeTAMOP(HUIECKNX HOpPON), 23 — aMuGonnThl, 24 — rHeiicsr, 25 — KpucTaljiecxne
JIAHIBI
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Tabauya 126
Kaanii B menounsix nuTpysnsabix mopogax

=
=
ITopons, perltgnu%oxgr)mﬁnax o0peM R 5 v 3 » E -§:=
sm:
=F-§=
CHennTh
Cpearee 1o 40 permoHam 3eMmEOro
LT R e A e L 4,23+0,23(0,72 | 0,17 | —0,01| —0.31
Espona
Banarniicknii mut, ofman subopka (25) 365 1150 ) 041 | — .
) RS st SR T S e 356 1105| 030 — =
Azun ;
CCCP, reocHHKIMHAJBHLIE PErUOHE,
obmasa pubopka (60) . . . . . . . 424 11,28 | 030 |—0,04] —0,21
CCCP, Cpepunn Asns (24) . . . . . oi1 1138 027 | — =
CCCP, Cubupcras naardopma  (21) 4,15 1,28 | 031 — —
Adpura
Obmasn subopka (49) . . . . . . . . 433 11,02 | 024 | 041 | 0,64
O=R-Manardcrap (23] 200D 0 480 151 031 ] — — | [154],
[207]
Cesepraa Amepnga
CIIA, ofmas swbopka (31) . . . . . 413 |14 028 | 0,22 | 054
TR TR S € SR e 424 (1381033 — | — |[251)
Hedeaunossie cuennTs :
Cpeamee 110 48 pernosaM semMHOro ma-
A R e b L e 4,50+0,241084 | 0,19 | 049 | 046
Espona
Baarwiickmii mur, ofmas sufopka
fBRYRGES S B T s TP R 430 138 | 0,32 |—0,03 —0,52
CCCP, Hoabermii m-os (133) . . . . 425 145 027 | 002 | 051
Asusn
CCCP, freocHHRINHANLHEIE DEIHOHE,
obmana’Bubopra (56) . . . . . . . 480 (142 0,30 |—0,05 —0.34
CCCP, Bocroummii Camm (31) . . . . 435 |132] 030 — —
Adpura
Obmas emopra (60) . . . . . . . . 465 1138 03 053 | 055
10:xHa7 Afpuxa (25) . . .. . . . . 385 1041 027 | — == 107l
LT e A e e 410 103 | 025 = —
-0 MARRFAcRAD (25). .. & . n E 495 14617082 | — et 0 £
[207]
Cesepuan AMepnka
CIOA, obmas pmopka (25) . . . . . 442 1.32 | 030 | 0,60 | 0,58

* CHOCKY cM. B TaGa. 27.
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Tabauya 127

Kaamii 8 mexounbix s¢gpysnmsubix nmopoaax

]

= .
Eg
ITopoml, mr;;zgtﬁb; p(:“tj-noﬁxax ofnem % % s v % E E §=
=SEE
TpaxnTel
Cpentnee 10 28 perimoHaM 3eMHOTO .
TR A e b W BRSO ERRT S R 4,25+038[ 102 10,24 | —0,01] —0.43
CCCP, HKpwmm, Kaspkas, 3axaBkasbe
(e el R D e R s e LS R R O 444 1.05: 1024 |1 = —_
Espona, IlenTpaabnaa H 3anajHas,
obmas swbopra (40) . . . . . . . 4,32 1,21 (0,28 | 056 | 0.55
LT B YRR AR N R 4,75 0951020 — —
Appuka, o-B Majarackap (22) . . . 4,25 067 |0416 | — — [15-’:]].
[207
CIIA, o6mas eubopka (24) . . . . . 425 21 10291 . — —
BECTRASRE, (22) - el e 4,73 08510201 — —
O-pa Tuxoro, Hujpmiickoro m ATiaH-
TiyecKoro oxkeamos (34) . . . . . . 383 0,78 |020 | — —
DOHOINTHI k
Cpegnee mo 20 permoHaM 3eMHOro b
EE A ey M Bl Bl 4,52+035| 080 (0,18 | 1,02 | 2,00
Espona, IledrpaipHas 1 3anajHas,
obmana BwOOpKa (24) . . . . . . . 4,70 083 1048 |7 — —
A¢pnxa, obmas subopka (33) . . . . 4,40 0,64 1015 | —0,54| 043
O-8 Magarackap (23) . - - « « + . . 4,30 0641045 | — — | [154]).
207
CIIA, ofmas pmbopra (25) . . . . . 4,35 080|018 | — — TR
Apcrpaima w Hosas 3enadpus (22) 445 0,70 |016 | — —
O-pa Tuxoro, Hmpmiickoro m ATnan-
THUECKOro OkeaHoB (25) . . . . . . 4,20 0821020 — —

*# CHOCKN CM. B Tabn. 27 u 28.

METAMOP®MYECKHNE I10PO/1bl

OcoferHocTH pacnpejiesienus Kajus B OCHOBHBIX MeTaMopduiecknx
nopomax (tada. 128) — am@ubonurax m akiorurax, — B o0meM, aHaIo0-
IHYHE JAHHHIM A8 GasanabroB m ra6bpo, ecam yuecTb, 4TO NOHMKEHHOE
JHAYeHHe CPEIHero COoJeP/KAHMA KaJuA B HKIOCHTAX TOYHO COOTBET-
CTBYeT COJIep/RAaHMI0 Kajlus B ToqenToBHX Gasanprax I'aBailcKmx ocrpo-
poB u Gexmmx KaimeM ra66po ¥Ypaaa, lOxuoit Adpukn u psaga Apyrux
PerMOHOB, T/Ie MACCHBE OCHOBHEIX IIODOJ CBSI3AHH ¢ IVIYOMHHBIMH pas-
JOMaMH.

B cBowo ouepenp ocofemHocTH pacupeielieHHs Kaaug B THeiicax
¥ KPHCTAJIMYECKHX CAAHIAX B M3BECTHOI CTeNeHH IOBTOPEHEI B I'PaHO-
mmopurax. I B ToM, M B ApPYyroM ciaydae Meramopduueckue HOpPO/ILI
oTauuarTesa Goaee BEICOKOM IHCHOPCUeH pacupeeaeHus i CO0TBeTCTBeHHO
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Tabauya 128
Kaanii 8 meramopduuecrnx mopogax

x i
. — |smm Awm|E EX
Iloponuoa{:;ug:gog{:;{oﬁmx % T3 Si;-gn v Arlt:n El:;ll :::g_,_
<ZE
Amdndoanrs
Cpeasee mo 25 permoHam
aemHOro mapa (25)* . . . 0,70 |—0,208)|0,236 | 0,37 | —0,49| —1.18
Banarmiickmit  mur, obfmasn
BHEIGODKA (35) - . . . . - 0,72 |—0292|0344 | 0,56 | —0,02| —0,37
PR PRSI e S N , 073 |—0237]0319 | 052 | — —
GEOE Yban (20) 0 i . 050 |—0504{0428 | 0,72 | — =
Bamapman Adpura (37) . .| 035 |—0638[0529| 095 | 012 | 2,30 | [156)
O-B Maparackap (20) . . . 055 |—0398(0,409 [ 069 | — — [[3?14_]]
Ji
Bamana (200 o0k ahes 055 |—041210435 ]| 074 | — — | 251]
IRIOTHTH
Cpenuee 110 16 permoma (16)** 031 — 1047 | 055 | — —
I0xnan Adppura (26) . . . 037 |—0553|0428 | 0,72 | — — [ [207]
I'neiicsr
Cpexmee mo 31 permony sem-
HOTO mapa (31)*** . . . [240%027] — (076 | 032 | 0415 | 062
Espona
Baarmiicknit  mar, ofmasn
BROOPRAIBT) oL VL 2,43 — 1,17 | 048 | 0,48 [ —037
P, Vkpammckmit xpm-
cTaJIMIecKmii Maceus (40) 2,00 - 120 | 060| — =
B RIS 5 e M 293 == 1,50 0,51 —_ =<
Asnna
CCCP, reocHHKJINHAJIBHE
peruons, oGmas BEHOOPKA
o et Yo L 247 — 132 | 054 | 047 | 072
CCCP, Cr!ﬁnpcxan maatdop-
Tk o B R S S S R 2,05 0199 0321 | 052 | —. | —
Adpura
Banajuan Adpnka, obmasn
BRBOTER, (B0) vt o v asnse 142 0,009 (0342 | 056 | — — [156]
O-n Mapnarackap (37) . . . 2,32 — 122 | 053 | — - 1115411.
. 207
Cesepran Auepm:a
CIIA, Apnzoma (59) . 3,58 — 135 | 038 | — — | [283]
b T S 2,95 —_ 150 | 051 | — — | [251]
Kpneraaanueckne caanint
Cpenpee mo 40 permomam
3eMHOro mapa (40) **** . 2654024 — 0,74 028 | 0,40 [ —050
Baarmitckuit  muar, ofman
BRGOpER (56) . S . 2,50 = 124 | 0,50 | 0,01 | —0,56
OuEnapgua, guamars (26) 2,20 — 138 | 063 | — — 1[241],
[241a]

* CHOCKM cM. B TaGr. 29.
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T podoaxncenue maba. 128

Topoasl, Pern CROOKA: o — 8 Awm |Enpm | B2
: J:.-’ﬁfgzu Sg:tliio[()‘:m) g x, lgx Sig v Alg E. |88s
y SES
==
R P (28 e e 25T . 2,32 0,190 10436 | 0,74 | — -
CCCP, reocnnumna'mnue
permnoHs as3maTcKOM JacTH,
obmas eeOopra (30) . 2,42 — 183 076 | — —_
CCCP, Cubupcras unarq)op-
Ma (30) 181 0,097 |0400 | 067 | — -
JanajHas Aqapm\a (.)4) 13 2,88 — 1,43 050 ] = — | [156]

GonpmuM Kod(QUIUHERTOM BapHAIUM COJEP:KAHWH KaJHA IO CcpaBHe-
Hn© ¢ radbpompgamm mam Trpamogumopmramm (taba. 129).
[IpeobpasoBanne KpHCTalINYeCKHX CJIAHIEB W THEHCOB B TOPOJIBI
rPaHOJMOPUTOBOrO PANA, KAK M B3AHMONEPEXOJsl OCHOBHHIX HOPOJX
n ampmboauToB (SKIOrATOB), He Tpedyer IPHBHOCA HIM BRHHOCA KaJuA.
B t0 ke Bpema cpexzm MeraMopdHUeCcKHX IOPOJ HET IpejcTaBUTeeil,
ROTOpHIe OBl II0 COJEPsKAHUID Kalds COOTBETCTBOBAIM TIpaHUTAM. Tarmm
o0pasoM, ABJIEHAA TPAHHTH3ANNE MeTaMopPHIeCKHX MOPOT, a TAKKe HX
npeofpasoBanme B IPAHUTHL B IpoIeccaX HaJAMHTEHe3a, BCErIa O KHBL
CONPOBOKIATECA TPHBHOCOM 3HAYHTEJBHBIX KOJHYIECTB KaIHA.
Boasmme pasmepsl M 3HAYHTENBHBIN yJelbHBIL o0BeM HoHa Kaiansf
10 CPaBHEHHI0 ¢ IPOYHMH MOPOA000pasylOIUMH KATHOHAMH B T paBH-
TAMOHHOM T10Je 3eMIN, BepOATHO, MABIAKTCA TJIaBHEIM (aKTopoM,

Taéauya 129

Cpeqane cojgeps:xannsa n Koa@OuIuenTH Bapuamun conep:kanmii Kaans
B MeTaMOp(HUeCKHX M MArMaTHYeCKHX IOpojax

PersoHaJ bHbI
ITopos K, % “"B"g’l‘ﬂ‘[’;};}ﬁ?
(cpennamii)
Ami)nﬁomrru... 0,70 0,70
Ta66po (cpenmee) . S el D e 0,75 0,62
IKIOTATH . Cne 0,31 0,72
TaG6po Ypaaa IO}h}IOI[ Athpm:n Ha:uxq;opnnn 2y 0,37—0,43 0,60
Ta6bpo oreanmueckme . . . el 0,32—0,38 0.55
Ba3aiabTH TOJEHTOBHIE, I‘anaucme e -ugl Ber 0.31 0,42
K puctanimdeckue cJaHIb 058 it e e 2,65 0,63
STHA AR T e e S gy RS SR o A SR et S 2.40 0,52
IR TONMOTIUTIE 250 ool om miyot s vgss brom ey e 252 0.33
TR g R S ROl M T N S e R 3.65 0,27
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OUPEASIAIOMAM APKO BHPAKEHHYI0 TOHJEHIMIO KaJAHA K MHTPAIHN 3
MauTHu W rayGoKux wacteil amrocepm B ee «rpaEHTHYION 000I0URY.
Byayun cammrom kpymusivm s norneiirei YHOAKOBKM KaTHOH-KNCI0-
POJIHOTO KapRaca JHToc(ePEl M MAHTHH, MOHH KAalIHf B NPOIECCe 2BO-
JIOLHE 3eMHON KOPHI IePeMeNialoTcsa U3 30H BHICOKOTO JABJICHHUA, Xapax-
TepHOTO A5 BHYTPeHHHX 000J0YeKk 3eMIm, B ee BHEMIHIOWN 060a0uKYy.
IlpunuMas Bo BHAMaHme XHUMHYECKHE CBOMCTBA KaJHdA, TPAHCHOPTHPOBKA
ero MOHOB B COCTaBe BOJHLIX PACTBOPOB NPEACTABIACTCH OJHNM U3 I.IaB-
HEIX c10COGOB MUTpAIMH KaJNA U3 MAHTHE 3eMIH B (TPaHATHYIO» 000-
IOURY JuToCheprl.

OCAJIOYHBIE ITOPOJIbI

OcoGennoctu pacupejierenus Kaiusg B TIAMHECTEX 0CA0YHLIX IIOPO-
AaX — FINHHCTHIX CAAHUAX U Tmpax Oaumsku MexAY coboif m mpaxrtm-
UECKH COOTBETCTBYIOT pacupefielleNuio aTOro 9JIeMeHTa B KPHCTA.LTHde-
CKHX caaHnax m rueiicax (rabm. 131) !, uro pesko oramwaer kammii or
HaTpusa. Heckoabko Goabmme koaddumments BapHAUN CcOlepP Ranmit
RaTusA B MeTaMOPYUYECKHX TOPojax oGycIOBJIeHH, BePOATHO, HAYAB-
IINMHCA  Hponeccamu mepepacupefenenns oxementa. llpw paspurun
TIPOTIECCOB yaabTpaMeTaMopduaMa yIOPAI0YCHHOCTh PACIPENe]eHNA Ka-
JIHA BHOBL BO3PACTAET, B KOHEYHOM WTOTe IPEBOCXOJS YPOBEHb, JOCTIHI-
HYTBIL B 0CaJ0YHOM Hpomnecce.

Pacnpegenenne kaamsa B coBpememmmx ocagrax (raba. 130) ramske
CYMECTBEHHO He OTAMIATCA OT M3BECTHOIO JUIA OCAJ0YHHX TOPOJ
BOOOILe, CBHETENBCTBYA O COXDAHEHMH YCJAOBHI HAKOIICHHA 510
MEHTa B Lponeccax ocakoo6pasoBanusa B mOCJAeNPoTePo3oiickoe BpeMs.

Onenkm, XxapakTepuaylomue pacupejieenme Kajims B 0CaJI0gHO
I «rpannTHOi» obomoukax amrocdepsi, mpmsegenn B TaGa. 132—133.
OGpauaer ma cefs BHUManme W3BecTHLIL AedUOAT Kaauag B 0CAM0YHOI
06010uKe, CBABAHHMIL ¢ YXO[OM YACTH MOHOB KaIHA B rujipocdepy mian
K€ C HETOYHOCTBI0 MMEIOMMXCA JAHHKX O PACHPOCTPAHEHHOCTH Pasaid-
HBIX THHOOB ocamounniXx mopoj. Ilocae mepecuera ma OesBojiayi0 u Gec-
KapOoHATHYI0 NOPOAY cojlep:kanne Kaams B cpejineil ocago4noil mopoje

s Tabauya 130
Kamnii & compemennnix ocagrax

Ocankm, perﬂg:lllgog‘ :)HOJI\'EIX ofBeM o s v % B I‘,{:;‘l’)'l',‘:l‘:’_‘
JEELEES
[Tenaruueckue, Tuxuii okean, (26) . .| 214 | 0.93 043 [ 0,31 | —0,94| [198]
I'ay60KOBO/IHELE TINMHACTHE OKeAHITTeC-

T T 4 L e SR M [182]
To :xe, kapGonaTHO-raHHMCTHE (14) 1,03 | 062 | 060 | — — [182]
Mexsd, sams MMapus, Benecysiaa:

BERER () 5o v a6 o v o 19 ] 020 0,10 | — —
meckH(15) . . . . .. ... ..| 090] 02| 027 — —

! Pasauvus mexndy cpednumu we cyujecmeerns. npu yposre anavumocmu 0,01,
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S AT e Ll

Kammii B ocajounbix m0pofax

Ta6auya 131

* CHockm cM. B Tada. 30.

II . G- - AN S nm A mm | E nan I’Ic'roqnmf

R | E % | WE |8y | v Ay | B | b
TanuueThie Caapnbl
Cpenaee 1o 24 permoHam

aemHoro mapa (24) * 270+ - 055 | 0,23 | 060 | 0,20

+ 0,22
T ) e SR 2,20 — 40910505 -
) S e 2.26 — 114 | 050 | — —
ecTpamnA (32) e o V326 0. 022 e —
CHIA, o0mas BLOOpKA

(TR AR 4 gy — 1,36 | 0,50 [—0,38| 0,64
Tanas
Cpepsee mo 20 pernoHaM

) e g c 283 — e (N3 O e

+=0,22
CCCP, Pyccras naatdop-
LR R A 1,92 - 0341 0da | — — |B. 4. Bo-
poones,
B,
Hyropa
[32]
CCCP, Crufcraa mamTa 2.54 - QB2 1032 e — To ke
CECP, Rartrag ... ol . 2,21 —_ 029 | 043 | — - Sl 1
IMeckn N DeCYaHNKN
Cpenmee no 20 permonam
[0} Bl R S O v 1424+ — 046 032 — — SRR
+0,18
CCCP, Pycckras miatop-

T 1,30 018 | 0.14 = [32]
CCCP, Crngexaa mnmra| 1,48 e 08210221 — — [32]
G OP RinRas .l 1,58 043 | 027 | — - [32]
IzBecTHARN
Cpennee mo 20 permoHaAM

L) G G v | D25 — 0,48+ 098 | —

=+ 0,08
HonomuTe
Obmasn (raofanpnan) BE-
Goprac (184 i, 002 | —1,933 (0412 | 069 | — -

nossimaercs o 2,0—2,1%, 4ro cymecTBeHHO HUKE €ro CpejiHero co-
JAepKaHuA B MeTaMOpPUUECKHX IOPOJax.

N3 Bcex mnopooo0pasyiomux 5IeMeHTOB pacHpejlesienne Kalusd
B MarMaTHYecKHX mopojgax maaTdopPMeHHBIX M TeOCHHKIMHATBHBIX
obnacTeil XapaKTepu3yeTcsa MAKCHMAIBHEIM PasjinuieM 3a c4eT HHTeHCHB-
HOTO PA3BUTHA TPOIECCOB IPAHMTHBANAN, CONPOBOKIABIINXCHA IPHBHO-

COM

kamms B jlokemOpmm (raGa. 134).

Bonee mmpokoe passurne
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Tabauya 132

Pacnpeneaenne xaams B ocagounoit 0Goxouke JnToChephl HA KOHTHHEHTAX

I i & s |a%S
SE | ES [2E.|Esg
88 E 28t | RS
Topoms o X gs S.u|83=
2z ’B‘EE g‘AE
g= [ 322 | SEA
5§ wEE [£2¢
Ocajtounsre
I'ipenctae cnammer . . . . . . . 2,70 0,55 530
D e R P A P e g 233 0,51 i
IRooRy w meewamuwe | o0 oL e L o 1,24 0,40 254
LR e R O e R R o e RN 0,18 20,8
SEAMOBRIG e e Lt = sy £ 0.35 | He omp. 0,8
Y e AR ) T T 1,73 042 IIO0,0 f 80.4
JPdysnuennie
Basanster mnargopmemmme . . . ., . . . . . 0,72 0,32 5,6
BasanabTu reocnERIMHANLILIC | Etet U IR el ) 0,81 0,42 311
ARIOIWTR . ..o ., o f Rl Sl .+ =1-180 0,31 41,3
L b Rt BRI s R 2,24 0,35 08
TR e I SR T R 3.65 0,15 21,0
Chs i e SR S G TR R S i 0,24 0.1
GIET R - e o CR R IR S TSR 4,52 0,18 0.1
o B A R B SR B I 1,83] 031 |1000]| 196
Cpeance mist ocagowHOi 0607T09KE Ha ROHTHHeHTax | 1,75 ‘ 0,40 ] 100,0

Tabauya 133

Pacupegenenue kaaun B «rpamnTaoiin oBozoure Jaurocgepoi

et e
2 - - zg cBg
58| §8 | £52
Tlopoasr ;;‘é ] 5oy | Bo'n
g Cha R
EE | SEE |Ez2%(z:3
55 | 2=d |s825 382,
O E MEE |mEE |AE25E
MarMaTiueckne
L e R N R A 3,60 0,11 63,7
e RS R MO 25y 0,23 215
Heapnense gwopwras . . . .. . L. .o 1,63 0,47 29
DT T T R (i SR 0,36 1.6
e i i e U T L R 0,75 0,30 9.0
Hepanoreys ~0 L 0L SRR T S ) 0,05 1,20 } 03
AT AT Bl o B 0,014 1,10 "
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=

Rl L L

ITpodoancenue mata. 133

Sl L i R B L o i

ol B
St & bRy /2
28| B8 |BE.|isS
TIopofsl 2% EE 5:"‘ Sgﬁ
S @Rz | eR g
g8 | $EE |5z |gEik
8% | =98 |£88 |28s8R
................... 423 0,17 0,9
HedeaMHOBEE CHEHMTH . o » « o o o s o s a5 s 4,50 0,1 0,1
.................... 301 | 017 ]100,0 534
Meramoppnueckne
......... e L I B G 0,32 ]840
HPHCTANIAYCCHKAS CHARIE o & s o & 3l isi o wile w 2,65 0,28 J
SBADIITH B HECUREHREL ... s iviis nidh o tmn o 0,83 0.40 7,0
e et R ey SRR IR S R e s 0,70 0,37 82
.................. 0,40 | He omp. 0,8
..... R DN b ot g S VR T e M B e 0,31 100.0| 46,6
Cpejnee s «rpaHnTHOIY ofomoukn aarocdepst . .| 2,64 0,24 100,0

naaTopMeHHBIX H reoCHHEINHAABHBIX obaacTeii
«rpasnTHoil) 00onouRn JnTocghepsl

Tabauya 134

Pacnpeneﬂeuue KA B MarMaTHdeCKnX ropHbIX mopoaax

Iaargopmentpre | TeOCHHKIMHAIL-
du L $ e £E
= (3] = 1=
3 Eow oo ey
z8 20E | ER 25
as EE3 a5 EE 23
& E38 &S 288
ogxR AER . |oa® ol
................ 3,65 74,0 3.32 43,0
PPRRONROPITEL - e e e il e | (547 10,8 2.52 43,0
I AR DHORRE- ABOPRTE - 00, bl i . e 1,63 2.4 1,63 4,0
................. 40 14 1,40 2.0
................... 0,75 100 | 0,72 7,0
BTOPRIOTNaEr o, o o R S S s, 0.05 0,0 1
.................. ooia| o3 oot Jo3
gt et o A U RS S SRR e M A e £ 4,23 1,0 4,23 0,6
HedenmHOBEE CHEEHTH . . & & « & & + 4+ o » 4,50 0,1 4,50 0.1
.................. 345 | (100,0) | 2,70 | (100,0)
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T'Pano/(nopuToB (Haaunrennoe 06pasoBanme KOTOPHIX M3 IIHMHHCTH X 0CA/I-
KOB e TpefyeT NpUBHOCA Kalus) B mpeeqax MOJOZX TeOCHHK.IMHATb-
HBIX 300 Ompejlemio ofuiee 3aMeTHOe CHIKOHHEe CPEJHEro COJepHaHm
KaJ|sa 1A TeOCHHRIXHAJABHKX obmacreit. OTMeueHHoe ABJICHHE 1OJ-
UEPRHBACTCA TAKKE HECKOJBKO GOMBIINM HAKOIICHHEM KAJHA B [[PEBHIIX
TpaHATax DIaTOPMEHHEIX PETMOHOB [0 CPABHEHMI0 €O CPOIHEM Teo-
CHHK/IMHAIBHBIM TDAaHATOM.

9. TUTAH

Turam — BecbMa Xapakrepuulii BTOPOCTENEHHBIH HIEMEHT MATMATIH®
YECKNX TOPHBIX MOPOJ, HAKAILTMBAOIIAACA mo00H0 ATIOMHHHI0 B Tab-
Opo-0a3anbTOBHX BHIIABKAX W3 MAHTHIL. Murepec ® pacmpemenenmio
THTAla B 3eMHOHl KOpe 3HAUMTENBHO BO3POC IOCJE TOT0, KAK B 0a3aiib-
TOBBIX n0pozax Jlyusi Obim 0GHAPYHEHE BHICOKHE COJepyRAHN TUTaHa,
HE CPaBHUMEIC C COMEKAaHMAMHE B BeMHLIX mopomax. Hmske Gymer moka-
8aHA YeTKO TPOABIEHHAS TEHICHINA K PE3KOMY 000Tramenuio THTAHOM
OCHOBHBIX I yJAbTPAOCHOBHHIX BRIIVIABOK, 3aPOMRAAIOMUXCH B IAyGOKMX
yuacrkax sepxmeit MantHu. Cojep/kaHHe THTAHA B 9THX MATMATHICCKIX
HOPOJIYKTax B pAjie CAy9aeB JIOCTHIAeT YPOBHA JYHHEIX HOPOJ.

MATMATHYECKWE MOPO/IbI

Hauvensmmy copepicanmem TTaHAa cpejiil yIBTPAOCHOBHEIX, a TAK/Ke
BCEX NPOYMX MarMaTHYeCKHX IOPOJ XapPAKTePHBYITCH JYHHTH, B KOTO-
PHIX THTaHA B 8 pas Menbiue, eM B HauGosee MIEPOKO PACIPOCTPAHEH-
ULIX HHTPYSUBHEIX yabTpabasutax — mepuporarax (tabua. 135). Xapak-
TepHaA 0COOEHHOCTh yAhTPAGA3HTOB, BHIEAAMAA X CPEAH MarMaTH-
UeCKMX MOPOJI, — BHICOKHIT KOd(PUIMEHT BAPHATIHE cojlep:kannii THTAHa,
HOJYEePRUBAKIINIT HEPABHOMEDHOCTh pAacCIpefeleHus ATOT0 3JIeMEHTa
B YJIBTPAOCHOBHEIX IOPOJAX 3eMHOH KODHL. 3aMeTHoe o0oramenue THTa-
HOM CBOJiCTBeHHO HamboIee IIYGHHHEIM YIbTPAOCHOBHBIM BHLIIIABKAM —
rumGepauram. 3navenne 0,30% wmosmer GmiTh mpUEATO UpH pacuerax
Kak cpejiee 3HATCHHE CO/CP/RAHUS THTAHA B YIABTPAOCHOBHHIX HOPOJIAX.

Peruonasburie pasnauama B pacmpenenenum Turama, XapakTepHuie
aast 1aGbpo, B paccMmarpuBaeMoM MaciuTaGe He HeECYT WeTKOH CBA3M
€ 0C00EHHOCTAMM Ie0J0THYECKOTO TOMOKEHIA TOH M MHOI KOHKPEeTHOI
npopnuuun (tabn. 136). Tar, mapamerps pacnpegereHns TuTana B rao-
Oponmax Baarmiickoro mura, ¢ opmoii CTOPOHEI, W TEOCHHKIMHAIBHBIX
PeTHOHOB BocTowHOM gacTh Coserckoro Comoasa, ¢ jpyroil, mpakTHYCCKH
He pasamuaiorcs. B 1o je BpeMs HUBKHe cogep:Kanus THTAHA XaPAKTePHEL
AdsL Tab0pPOBLIX NOPOJ, PABBHTHX B HpefeNax CKAAMYATHX COOPYike-
Hmii Boctounoit Epponst (ITHP, I'/[P), HekoTopsx yuacTkoB Adpuran-
CKOM mi1atgopMbl M T. I. AHOMATBHO BHICOKHME COJEP/KAHUAME THTAHA
OTIMIAITCA HeRoTophie ofpasis ra66po okeammueckux ocrposon (Pero-
aboH, Iapajicknx). Cpemm KonTHHeRTANBHLIX rabbpo ¢ artoit TouKH
SPEHUA C HUMI B HEKOTOPOH CTeNeHN MOTYT CPABHUTHCA JNIIH rab0pon/is
Takoro cpoeolpasmoro maccmpa, kak Crasprapg B I'pemtanmmu [22].
Wutepecro ormernts, uto mekotopre npejcrasmrems rab0poBEIX cepuil,
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TnTanm B YABTPAOCHOBHBIX MOpoAax

Tabauya 135

* CHockM cM. B Tadm, 19.

M 6 w S o |8 Awmm | Enqn | Heroauus
Boponu, pormons (v cxoteax | = o |z |G|y | A | o
JAyHHUTBI, OJHBHHNTBL
Cpepnee 1o 17 permoHam

T 0036 | —1,301 | 0310 | 0,50 | — -

RCECCP, Ypan (37) . . 0,034 | —1,886 | 0,652 1,29 | 023 |—1,70
CCCP, wr Cubmpn (2a) 0.030 ? 0,066 | (2,20)| 2,05 | 2,83 |I.B.Ilu-

myc [79]
TepngoTHTH
Cpeamee 1m0 28 peruoHam
s3eMHOrO mapa (28) ** | 0,32 —0,672 | 0,439 | 0,75 | —0.50 | —0,65
CCCP, ¥pan (20) .| 0,47 —1113 | 0533 | 0,96 | — =
CCCP, 1or Cubupm, rapm
ﬁyprmm (82) e & 0,054 ? 0,09 [(1,66)| 147 | 026 |I'.DB.Ilu-
Hye [79]
Appura, ofman BuGopra
g 1 S R 0,39 —0,583 | 0,425 | 072 | — ==
IInporceHnThI
CpeaHee 1mo 35 permoHaMm
semHoro mapa (35) **#| 0,50 —0,450 [ 0,375 | 0,62 | 0.61 |—0,18
CCCP, Vpax (20) . . .[022 —0,815 10,385 | 0,64 | — -
CIIIA, ofmas Babopka
e o R G i 0,37 —0,597 | 0415 0,70 | — =
Adpnka, o-p Maparackap
s R G e e 0,70 —0,360 | 0445 | 0,76 | — — [154],
[207]
KnmbepanTbt
Cpenaee mo 16 paiionam
il Tl LSRR A 1,20+ —_ OA3 = BoT | — o
=+ 0,36
To ke, mepecuer Ha cBe-
il kumbepaar ¢ 0,5%
HOTRE- (18Y i vl el 1,47 — 0,84 0,57 | — —
10:kuan Adpuxa (61) . 0,83 - 038 | 046 | 051 | 0,02
To ke, mepecueT Ha cBe-
mnit kumbepaut ¢ 0,5%
Bozisl  (Ge3 napGonaTom)
D Gl B S R e 1,37 = 063 06— o
InEpuTHI
Cpenree 1o 12 permonam
[0 B gttt R ol 0,41 + — 044 | 034 ] — e
+ 0,08
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Tabauya 136

- i s S A E
(s c!gggg:g‘cgﬁmrgg%?pkﬂ) x, % lgx Jwm | v | wam | nam nEd?;;:lg‘rilfm
Sig Aig | Eig
Cpennee 1mo 45 permomam
3eMHOTO mapa (45)* 068+007 — (025 (037 [ 0,61 [ 021
Egpona
Baarwiicknii mur, ofmas
BrIGOpKa (40) : 0,61 —0,387] 0,405| 0,68 [—0,16 |—0,34
QOuaasaaua (28) . . . . 085 |—0,187/0,319/052 | — — | (241), (241a)
Eppona, 3anagmas n
Llenrpaasnas, obGmasn
BHOODKA (38) ¢ 0,62 1—0,352( 0,390| 0,64 |—0.38 |—0.78
12515 RV B S N ] 044 |—0383|0,384/0,63 | — —
RERY Lty 048 |—0,538/0455/0,78 | — —
CCCP, LiaBras m 3akap-
CE TR g IR S 0,73 |—0,174/0,192/ 030 | — —
Azun
CCCP, reocHEKINHA/IB-
Hbi€ PErHOHHI, O0Iag
BRIGOPKa (76) SR 0.69 1—0,296/ 0,381/ 0,63 |—0,73| 020
CCCP, ¥Vpaa (90) 062  |—0,439]0471] 0.82 |—0,21 |—0,59
CCCP, Aarait (33) 0,67 [—0,301/0387/064 | — —
Adpuxa
damamnas Adpura, o06-
mas BeOOpKa (30) : 0,67 — (040 [060 | 0.34 | 0,58 [156]
Bamanmas Agpnra, Main
e e T B 0,72 — 1029 [040 | — [156]
Omuan Adpnka (47) . . 054 [—0,556| 0,471/ 082 | — — [207]
O-B Maparackap (35) . 1,10 — 10,710'{ 063/ ] — [154], [238]
Cepepnas Amepnka
CIIA, ofmas BrGOpKa
08) 7. o T 0,78 |—0,249] 0,369| 0,61 [—048 0,72
KHamaja, ofman BrGOpKa
......... 0.68 |—0,323( 0,389/ 065 | — - [251]
Kanana, amoproanrosoe
DABBDO (36Y - T L 0,50 [—0,483| 0,405/ 0,68 | — =
Oxeanmyecknii paiion
O-pa Hagmiickoro, Tu-
X0ro ® AraanTngec-
Koro oreamos (10) ** . 1,68 1,06 [ 0,63 Tounocte
0.045| 0,400 — OLEHOK He[0-
cTaTo4na

—_—

* CHOCKH cM. B Tada. 20.
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Tntan B OazaapTax

Tabauya 137

TIoponasl W PernoHb = — 5 A E Heroynnk

(B croGKAaX oGBeM BEHGOpKHM) [ % 70 lgxe | Mum L win | MM ggdopma iy n

Sig Alg E\g
ilnardopmennsbie
6a3a7bTHI, JOJEPHTHI 1
auadasbl
Cpegree no 23 maargop-

MEeHHBIM pernoHam (23)* 0,80 |—0,078/0.170(0,26 | 0,21 |—1.17
CCCP, Cubupcrasa 1jar-

(bopMR (145) . .. o 0,60 |—0,081|0,170|0,26 |—039| 1.42
Adpuka, [Oxnag, 1Oro-

Banagmas (60) . . 082 |—0,161]0,259 | 0,41 [—0,09|—0,62 [207]
Adpuka 3ananEan (42) 081 |—0,102(0,268 | 0.42 |—0,15|—1,26 [156]
Konro (Kmmmaca) (33) .| 4,03 | 0077 (0277|044 | — | — [178]
O-p Maparackap (38) . .| 1,28 — 0,52 [041 |—0,23[—1,40]| [154], [207]
Tpannsl ApeBHAX TJIAT-

EpNICInRY e 0,89 044 10,50 — — B. A. Kyro-
BazaapThl reoc aue [63]

WH KN -
HAJBHBIX PETHOHOB
CpesiHee 110 25 TreoCHHK-

JMHAJBHEIM ~ PermoHam

(B 1,00 |—0,033/0,182 (0,28 |—0,18 |—0,41
CCCP, Hasras u 3axas-

A R 082 |—0,155[0,237 | 0,37 | 0,30 | 0,02
CCCP, ¥ pax (27) 068 |—0,222(0,251)1040 | —

R S gl il 1,25 — 046 (037 | — -

CCCP, Rypniabckae o-Ba

s e R R e B 0,60 — 10,23 (039 | 0,80 |—0,32
BasalpTel  aHIE3UTOBOM

dopmamun (355) 0,60 0,26 044 | — — |B. A, Kyro-

ann [63]
HorTunenranpHas  OJH-
pun-basanpronas  op-
Mana (2768) . e e 1,38 — 044 1031 | — — B. A. Kyro-
‘ anH [63]
Oxeannueckne 6azajbThHI
Cpeanee mo 36 ocrpoBam

Tnxoro, Nujuiickoro n
ATIaHTHYECKOrO0 OKeaHOB

L I R S 1,84 =010 — (035 |0,19 [—0.26 |—0,54
0O-B PeonboH (25) 1,90 — 10,23 |042 | — =
TogenTopsic  (a3ajbTH,

lapaiickue o-pa (112) 1,50 0,366 |0,064(0,10 | — — [246])
Mo grnie GasanwThi, I'a-

Bafickne o-Ba (35) 1,80 — 1034 1049 | — -

BasauanrTe CpegHe-Arian-
rTugecroro xpebra (33) 0,80 — et 1024 | = — [253]

* Cgock; cM. B Taba. 21.
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I podoascerue maba. 137

- — |- 8 A E CTOMHUE
(o crotax obsexsmooprm) | ® % | TE® [wmm | v | dme | owmm | oot
1g Alg Eilg
Toaeunronsie 6asainbTH
okeaHmdeckoir  gopma-
RO GO € o e 1,20 — 1030020 T e~ — | B. A. Kyro-
ana [63]
Illesi0uHGIe  OJINBHHOBHE
0a3aJbLTEl  OKeaHHYEC-
ro#t gopmanmm (118) . 1,80 — 1052 1029 | — . To xe
JlyHBEIe GAa3aIbTOBHE IO-
POJibl M UELIL U3 paiio-
HOB Mocaaku «JIyHa-16»
1 «AnOJaIoH 12» .200+011] — 024|042 | — — | [195], [326]

oforameHAbIX THTAHOM, PACHOJAraoTcA BOAMBH TPAHANE MEMIY KOH-
THHEHTAJBHOI M OKeaHWYecKoil Kopoi.

Xapakrepuays moBeilenne TaTana B Oasaaprax (taGu. 137), wumte-
PecHo OTMETHTH HAMEYAMYIocs 0GpaTHYI AHAJOTMIO B pacIpe/lescHun
9TOr0 3aeMeHTa W ammoMmuHuA (tabm. 138).

Tabauya 138

Cpegnne copepkannsa amoMuanAa n TiTasa (%) B pasmmvHbIX
rpynnax 0asaisTos

BasaneTel OKeaHH- BasanbTsl
BasannTa BasaabThl YeCKAX OCTPOBOB OKeAHHYECKNX
O7IeMeHTHl OKEAHHYCCKHX | gopTyHEHTATLHEE (TONenTOBBe M CPeMMHHBIX
ayr IeTouHEe) xXpe6Ton
Al 8.8—9,4 8.0—85 70—178 84
Ti 0,60 0,80—1,00 1,50—1,90 0,80

[Tono6Ho amloMEENIO MO XapaKkTepy pacIpefeieHds THTaHA GasaabThl
pasyedsanTes Ha Tpu rpynmil. 1Ipm sToM MakcHMAalbHOMY COJEPKAHMIO
anioMuEUA B 0asalbTax OKeAHMYECKHX YT COOTBETCTBYIOT MUIHHMATh-
HEI® COJeP;KaHUA THTAaHA, B TO BpeMA Kak OejHbe ajIOMHHHEM I.ay0na-
HEI® TOJIEMTOBEIE M IMeJOvHEE 0ABAJBTH OKEAHWIECKHX OCTPOBOB OTJIH-
9al0TcA HamboJee BHCOKHM COAEp:KaHmeM THTAaHA. IlaK oTMeYajoch
AAA anoMuBAs, 6a3aabTH OKeaHWYeCKHX CPeJMHHHLX Xpe(GToB 1o coep-
HAHUI0 TUTaHa GIM3KM KOHTHHEHTAJAbHEM 0asalbTaM, a KOHTHHEHTAJb-
Hele rablpo B cpefgHeM coOTBETCTBYIOT 0asajbTaM OKeaHMIECKHX JIVT.
Taxam o0pasoMm, ecam aKcHePUMEHTANBHEE JAHHE® O 3aBHCHMOCTH
COJIeP/KAHAA aMiOMUHHEA B 6a3a/bTOBLIX BRIJIABKAX OT rayOune gopmu-
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poBaHHA MarMatmieckoro -pacmiasa [43] oxkamyres cnpasegamBHIME,
TO yBelduueHHe CpefHero cojep:kanmsa THTaHa B 0asaibrax MoKeT pac-
CMATPHBATBCA KAaK KOCBEHHBI Kpurepmit rayOGmHHOCTH 3aposkjenns
OCHOBHEIX Marm.

Caegyer ormermts, wro wumeomuiicsi QaxTmueckmit Marepmam; He
HO/ATBeP:/IaeT 3aMAHYABYIO IHIOTE3Y O BOBMOKHOM DAsJIHIUN B COHAEp-
/RAHIM THTAHA B MAHTHM, IOJCTHJIAIONEH KOHTUHEHTANBHYI0 M OKeaHW-
qeckyi0 kopu. OcHoBHas Macca 0asajbTOB OKeAHHYECKMX CpeMHHBIX
XpefToB IO COJ@P/KAHMI0 THTAHA He OTIMYAETCA OT KOHTHHEHTAIBHEIX
0as3anbTOB, & B mpejenax KOHTHHEHTAJBHON KOPH OT/IeNBHEE KOMIIEKCH
HeCYT 3aMeTHO IOBHIMIEHHEIE COJEP/KAHNA THTAHA, CPABHEMEE ¢ 0Aa3aJb-
TaMA OKeaHHYeCKHX OCTPOBOB.

Ilpn cpaBrenmn pacupejenenns THTAHA B 3eMHHIX W JYHHHX raGopo-
0a3aabTOBEIX Hopojiax HeoOXOAMMO pasamgaTh Ho Kpaiineil mepe jpe
Ipynnsl JyHHEEX mopox. [lepsas rpymna, pesko oforamenmas THTaHOM,
npejcraBiena cepueii 06pasnos, coOpaHHEIX BO BPeMsA BHICA[KW HA JYHY
aMEePHKAHCKHX acTPoHABTOB 1o nporpamme «Amoanon-11». Toasko nse
PABHOBHIHOCTH 3eMHEIX rab6pousioB — rab0po oKeaHUYIeCKNX OCTPOBOB
un auddepeRnupoBannEbie cepuu KOHTHHEHTAXBHHX rad0po mMOKassHBAIOT
3HAYAMYI0, XOTA W KpailHe Maayil0 BeposTHOCTH COJEpP;KaHmil THTaHa,
COOTBETCTBYIOIMX MUHUMAJBHOMY COJep:KaHuio sToro siaementa (4,3 %)
B ofpasmax ¢ Jlymm (raGua. 139).

Bropas rpymma npepcrasnena raG0po-6asanbToBHIME TOPOJAMM W
AYHHO# WBITBI0, coOpaHHEIME BO BpeMs dKcmegumuil «Amoamon-12y
M COBETCKOi aBroMaTmieckoil crammum «JIyma-16». ITapamerpm pacmpe-
AlelIeHUs THTAHA, BHYMCJACHHEIE A HTOH TPYNNE JYHHKIX HIOPOJ HA
OCHOBAHHYM MMEINXCA TaHHBIX, 0KA3aJHCh 0UeHb 0JMSKH mapamerpam,
XapaKTePH3YIOMUM pacrpejejeHue THTAHA B MEJOYHKIX OJNBUHCO/ED-
/Kamux 0asanbrax OKeAHWIECKHX OCTPOBOB, CBABAHHKIX € BYJKAHAMMI
HEeHTPANBHOro THHA. Pasinmumsa MeKJy STHMH mapaMeTpaMm — CTaTH-
CTHYeCKM He3HaunMbel. Ecim e B3ATh JuA cpaBHeHHA 0a3ajbToOBHIe
CePHH OT/[eJbHEIX OKEAHUIeCKHX OCTPOBOB (Hampumep, o-Ba Peonnomn),
TO HJEHTHIHOCTH NAPAMETPOB PacHpelelleHusA THTAHA B 3eMHEIX OKeaHH-
YeCKHX MeXoYHhX O0asanbTax M JYHHHX 6asalbToBHX MOPOAax pac-
CMaTpHBaeMoil Trpynmsl nposBiserca eme Goxee pesaro (taba. 137).
MurnmanpEble B MaKCHMajbHBIE COAEP/KAHMA THTAHA JUIA KPHCTAJIH-
9ecKuX (a3aabTOBHIX NOPOJ M JYHHON IEIIM M3 PailoHOB mocajkm «AmoJi-
a08-12» u «JIyra-16» Guuam Beramcaens ¢ BepoaTHocTho 0,01 W BRI0OYeHH
B 1a61. 139 paa cpasmenms. Ciegyer oTMeruth, uto oGpaser Gasaabra
€O CpPaBHHTENBHO BHICOKHM cofepxammeM tmTana (2,9%), mocraBiaen-
HEE cranmmeit «JIyna-16», BeposiTHO, He NPHHANIEKAT K COBOKYIHOCTH,
npepcTaBaeHHOd ocrampHnME 19 obpasmamm. 910 copep:kanme OnLIO
MCKII0YeH0 M3 IOJiCYera mocje Toro, Kak GEIo ompejeneno, 9o BepoAT-
HOCTB BCTPEYH TAKOTO COJEP:KAaHHA B COBOKymHOCTH He jmocturaer 0,01,

[ToMuyo men09HEIX OMUBHHOBHX OKEAHHYECKNX (6a3ajbToB, KOTODHE
GonpbmuaCTBO MCCHeOBaTeNell PACCMATPHBAIOT B KAYECTBE IIPOAYKTOB
YacTAIHOTO NJIABJEHNsA MaHTHW Ha 3HAUUTeAbHHX (Gomee 60 wxm) rayon-
HaX, JBe NPyrde IPynnsl MOPoj, MpefcTaBIennbie rabdpo oKeaHmIecKux
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Tabauya 139

Ouenka seposTHoCTH MOABACHNA “IYHHBIX COJCPH#AHMII» THTAHA B 3eMHBIX
YARTPAOCHOBHBIX H OCHOBHBIX HOPOJAX

e Obpasnsl AyRAOIN MhiTH
- B3 " M KPHCTaJN49ecKax
2 § 5:: g nopon w3 patioHOR
o BT = NOCADKH «ANOoHA-1 20
= = = " «JIynsi-16»
E ig - (5] —_
Tlopomsr THOHBI g. S < 22 & °:
;i g g €. 528 | g5 |58
8 S8 g3 68k | BE |83E
©o3 e & | 8@ la=a
& mED = - B 25
§ \?_E;E .\gg o8 B~ ‘-‘é S &
o & o=t Cowi 8 DD -
2 228 2% |=gss| Ik [3E23
&) TR o PP :-:u —Z8Z
| | I
Dy i R RPN 111 ) Mexnee 0,0001
Hepmporntr . . . . . . .[032 0,0015 0005 0,006 | 0,014 0,03
Kambepmatnt . . . . . .. 1,47 (Mewnee 0,0001 0,03 007 [ 025 | 053
BazansTel KOHTHHEHTANBHEE
(coBorymHOCTE perioHan-
HBIX Cpefmux) . . . . .| 0,95 |Memee 0,0001 0,0015 0,004 | 0,02 | 0,11
BazaneThl cpemHEEIX oKea-
HHYecKuX xpebros . . . .| 0.80 Meree 0,0001
BaszaapTi OKeaHN9ecKH X
OCTPOBOB . . . . . . . .| 1,85 IMenmee 0,0001|Oxomo 0,001 0,01 027 | 086
BasaasTe menxounne onmpm-
Hopwe, I'apaiickme o-pa . | 1,80 |Memee 0,0001 0,001 0,01 | 032 | 0,87
BaszaasThi Tonentosnie, Ia-
Baiickme 0-pa . . . . . .| 150 Menee 0,0001 0,02 | 0,53
TI'a66po KOHTHHEHTAJ hHOE
(coBOKYnHOCTH permonab-
HEIX CpefEHMX) . . . . . .| 0,68 Menee 0,0001 0,0015
I'ab6po  reocuukIMHANEHEX
e e S SR BT T 0,01 0,02 0,03 | 006 | 012
Ta66po, Vpaxr . ... ..| 062 0,01 0,03 0,04 | 0,06 | 0,11
TaG6po okeanmgecknx
OONPOROR Y b sy by fi 1068 0,07 0,15 0,18 | 0.26 | 0,39

* IIpeRuoaaran JorapupMIdec KH-HOPMAIbHOE PACTIPE/ieaeHIe COMlep/KaHMil THTAHA B COBO-
KYIHOCTH.

OCTPOBOB M KHMOCDJHTaMH, TaKike NOKA3KBAIT JOCTATOYHO BHICOKIE
BCPOATHOCTH NPHCYTCTBHA «IYHHHIX COMEP:KAHMIl B paccMaTpHBaeMbIX
COBORYnHoCcTAX. CBA3L KuMOEPAUTOB ¢ rayGHEHLIME V4acTKaMH Bepx-
Heil ManTHH ofmenpusHaua. [eoJormueckoe moOIOKeHIE OCTPOBHEIX
rabbpo B mupegenax Ga3a’bTOBHX Cepuil, CBABAHHEIX ¢ BYJKAHAMMN
HEHTPAILHONO THIA OKEAHHIECKOH KOPH, TAKKe JaeT 0CHOBAHHE CYTHTH
06 mX BepoATHOI CBABM ¢ AOCTATOIHO rayboKuMH y9acTKaMm Bepxmeii
MaHTHH.

Cyzaa mo mojicueTHEIM AaHRKM (cM. TabGx. 139), PasHoBHAHOCTH, 00ora-
mennne THTaHOM (10 4,3% u Gouxee), Takie MOryT GHTH BCTPeYeHkl B Ipe-
Aenax aupepeHNUPOBAHHLIX CePHI KOHTHHOHTAJbHEIX ra66po (wampm-
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mep, B rabopo ¥Ypaxa). OgHako B 9THX CAyIasix OHH yike npeucranﬁnmr
D0if ecTecTBeHHKE KOHEYHBIE WIEHB JOTHOPMAJIBHO PaCIpPeeTeHHbIX
BOKYIHOCTEMH.

Takum oOpasom, HaMedalOTCH BA BOSMOKHLIX TYTH KOHICHTPALI
THTAHA B 3eMHEIX OCHOBHHIX ¥ YJBTPAOCHOBHKIX NOpOJaX.

: 1. YacTuumoe miasienne MaTepuala BepXHeH MaHTHM HA 3HAUHTENb-
mpix rayonpax (60—100 u Goxsee xmmomerpos). Kumbepamrsr, a Tause
. OKeanuyecKue IeJ0YHLe 0JUBIHOBLIG 0a3aIbTel M OKeanmdeckne radopo,
CBfI3AHHBIE ¢ BYJKaHaMH LEHTPAJIbLHOT0 THIIA, MOTYT CIY/KAThH HpHMe-

. pamMi 00orameHHBIX THTAHOM IOPOA dToil rpymun. Kak ykaswiBaiocs,
- MMeeTcA oIpefeieHHAs AHAJOTUA B PacHpe/ie/IeHNN THTAHA B OKeaHWYe-
| CKEX 1I1eT0YHEIX 0a3aJbTaX M JYHHHX 6a3albTOBEIX MOPOJaX W3 PailoHOB
- mocajrn «Amoanon-12» m «Jlyma-16». OrMeueHHAs aHAJIOTHA [03BOJIAET
- cyaurh 00 u3BecTHOH OOIHOCTH TeOXHMHYECKOTO IOBEJeHHA THTAHA
B Ipolieccax YaCTHIHOTO ILIABICHWSA BepXHeil ManTHH 3eMim, B Pe3yib-
TaTe KoToporo (QopMEmpoBANACh MATEPHHCKA# MArMa OKeAHWYECKHX
HMeJOYHBIX Ga3aibToOB, W IOBeJCHHA HTOrO HIEMEHTA B 1poreccax oOpa-
80BAHHA HEKOTOPHIX I'PYIN AYHHEX 0a3aJIbTOBHX IHOPOM:

2. Xopomo passuras muddepeHmuanus nepBHUHONE (azanbToOBOI

~ MarMel B psAjie cAydaeB TaKike BelleT K IOABJIEHHIO BHICOKHMX KOHIEHTpa-
IMif THTaHa B OTAEABHHX THHAX updepeHIEpoBaHHHEX raGOpoHIoB
- (CCCP, V¥pax, I'pennamgusa, Crasprapm m ap.).
; Cpesiaue cojiep:KaHnsdg THTAHA B JHOPUTAX OUeHb OJN3BKH OTMEYEHHHIM
~ aaa ra6fpo u ToABKO MeHBIIMI Kod(UIMEHT Bapualum coJeprRaHuil
- aJeMeHTa B raobanbHOM Macmrale, a Tak:e B IpejeJax PerHOHOB IOJ-
. UePKHBAeT OTAMYME dTOM rpymmel mopod oT rabbpougos (tabx. 140, 141).
Aunesurst mogoOHo (asanbTaM IO COAEPIKAHUIO THTAHA TAK/Ke YETKO
PasjeqAnTCA Ha KOHTHHEHTAJIbHLHE W OKeamWIecKue (Todmee — OKeaHu-
yeckux ocrposoB). Ilocmenmme copmepskar B Tpu pasa GoJblue
TATAHA, YeM AaHJEe3UThH KOHTHHEHTAJBHEIX M CYOKOHTHHEHTAJIbHBIX
PEermoHOB.

Takum 00pasoM, OCHOBHEE M CpeJHHE IOPOAE OKEAHWIECKOH KOPHI,
TIPeJIIOI0KATENbHO ABAAIONNECA BHIIABKAMH M3 JOCTATOYHO Ti1y0OKHX
VYACTKOB BepXHeil MaHTHH, OTAHYATCA pe3kuM o0orameHueMm Ti-
TAHOM.

Hexroropsie uaMeHeHHA B COJAEP;RAHUN THTAHA B IPOIECCe BOIIOIIH
8eMHOH KOpPHL MOTYT GBITH IpOCIE;KEHHI Ha MNpPAMepe KHCIBIX TOPOJ
(raba. 142—143). HesmaumtenbHOe, XOTA M CTATHCTHYECKN 3HAYAMOE
nmakomnenne turaga (0,20%) ormegaercs B mokeMOpumiickuX rpaHuTax
JAPeBHHX IIHTOB II0 CPAaBHEHHIO ¢ IpaHuTaMu 0ojiee MOIOIBIX Te0CHH-
kanHaabupX pernonos (0,15%). ITogobnas 3akoHOMEPHOCTE OBTOPAETCA
u B ciaydae d@y3uUBHBIX AHAJIOTOB IPAHUTOM0B. B IlegoM rpaHmTOMIB
¥ Kucase 3@ y3uBHbEE MOPOJE OTINYAIOTCA JOCTATOYHO BEII€PHKAHHEIM
cofiep;RaHNeM THTAHA B PA3IMYHHIX PermOHAX 3eMHOTO IIapa M OJHHAKO-
BEIM CPEIHHAM DETHOHAJILHEIM K0d(QQHIIMEHTOM BapHAIIMHE ero cojiep:ka-
Hmit, pasEeM 0,54,

Bapnammonnasa juarpamma Tatan — kpemuuii (puc. 20) ouens Giauska
nopobuoit guarpamme s Kaaenus (cM. pme. 14). Heckonbro oramuno
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TuTan B AHOPHTAX W AHIE3NTAX

Tabauya 140

opo; - — 8 A E TOYH!
(B cxlgﬁl?aim dﬁﬁrgﬁgopﬂm x, % lgx "Sm’ i "IN HIR uggopma]::m
1g Alg E g
JuopuThl
Cpenmee mo 41 permomam
seMHOro mapa (41)* 060 |—0,238|0,141(022 | 0,49 |—0,72
Espona, Ilenrpaacnas
n 3amagHas, o0mas
BeiGOpKa (25) 0,70 — 1025 (0,36 [—0,36 |—0,72
CCCP, TeoCHHKINHAIB-
HEIe [erHoHHl asmaT-
CKOii 9acTH, 00mas BE-
opra (46) . . . . 0,60 |—0,261|0,185(0,28 |—0,06 (—1,00
CCCP, ¥paxn (22) . 045 |—0399/0,199/032 | — —
CCCP, Bocrognoe Saﬁau-
TR MR S 0,60 2. J034 1057 — — |10.H. Cne-
smuaopu P. M.
Pomanosa
CIIIA, ofmasa BubopKa
A2 g el 0,55 |—0,301/0,183| 0,28 | 0,38 |—0,77
AHJ1e3uThI
Cpennee mo 54 ROHTHHEH-
TaJAbHEIM M CYOKOHTH-
HEHTAJBLHEIM pernoHaM
seMHOro mapa (54) ** . [0,50=009] — |07 (033 | 0,26 | 0,15
CCCP, HpsiM, Kaskas,
3akaBKasne, opmasn
eubopra (31) 047 — 1046 1034 | — -
CCCP, KamwaTra (26) g 040 — 1040 ]025 | — -
CCCP, Kamuatka, Huaro-
qenoﬁ HOELsH) s 0.46 — 1042 0,26 | 0,44 [—0,35
CCCP, Kypuabckue o0-Ba
foll oo s s 0,52 — 1021 {040 | 085 | 1,00
CCCP, TeoCHHKJIMHAJIbB-
HBI¢ PErHOHEI a3HATCKOI
"yacTH, 06mas BHGOpPKa
o R e 046 — 10411024034 | 033
Tnxoo::eanclmﬁ BYyJIKa-
HAYeCKHil nosAc, obmas
BHOOPKa (65) . 054 -|—0,301(0,471{0,26 | 0,35 | 0,98
CIDA, obmasa Bmﬁopxa
s 0,48 |—0,475|0,286/ 0,46 | 0,25 | 0,51
CIIA, CralHcTHE TIOpH
GG FRSiR S S 046 |—0,441/0337/055 | — =
CIIIA, Haandoprua (35) 0,36 — 10,43 | 036
IlemTpanpHad  AMepuka
R 038 — 10,19 | 0,50
O-p MaprEEmka (38) . . 0,26 —. . }0,084]1032.| — =
0O-a Tuxoro, Muamiicko-
TO B ATIaHTHIECKOTO
oKreaHoB (27) . . . . . 1,48 — 10,65 {044 [—0,33|—0,78

* CHOCKH CM. B Taba. 22.
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TuTan B IPAHOJHOPATAX M KBAPHEBBIX XHOPHTAX

Tabauya 141

* CHoCkHM cM. B Tabm. 23.

. [Mopojsl, perHoHs! (B CKOOKax - — 8 - L Ll
00BeM  BEIDODKHE) x % | lsx g’}‘; i fl]‘; 1?:‘; “?Jonl;m_
T panono puTHI -
‘Cpennee o 30 permoHaM 3eM-
goro maps (30)* .. ey 038" — 0,06 |0,16]014|—1.0
E +0,02
PDpanaemaa (38) . . . . . . o 0,41 | —0,432 | 0,200 0,51 | — — [{2221111
a
RACP, Kasxas (68) . . - - - 0,23 | —0,654 | 0,201 |051| — = A. M.
3 Jlemis
mA. A.
CuTHIH
‘ [48]
. CCCP, reocHHKJIMHAJIbHbE pe-
rHOHEL @3MATCKOil wacTH, 06- ?
~ mas subopka (99) . . . . . 0,34 | —0,500| 0,164 | 0,24 0,07 | —0.19
' CCCP, Cpenmas Asms (23) . . | 031 —0,556| 0,492 (0,30 | — —
CCCP, 3abaiikamse (34) . . . . | 0,32 [—0439| 0166|026 — —
 3amagEas Adpuka, o0mas Bh-
B Gopicn (o8]0 U 037 | —0466| 0479{0,28|008| 024 [156]
- CITA, Hammgopuua (28) . .| 032 |—0500( 0129|0,20| — —
S CIIIA, Apmaoma (24) . . . . . 0,50 | —0,359 | 0,224 (0,35 | — — [283]
S Aana (22) oL G e 0,32 | —0,523 | 0,167 | 0,26 = [251]
- Ksapueesie JuopuThl M TOHA-
~ ANTHI
. Cpexnmee mo 26 perHOHaM 3eM-
Horp-mmpa (26)%% . s 046 | —0,356| 0.115]0,17 | 0,53 | —0,27
RCCCP, Kasxas (26) . « . . » - 0,28 — 0,43 |047| — — A. M.
Jlemma
HA. A
i CHTHEE
] [48]
.~ CCCP, reocHHRIHHAJBHGE pe-
. rmoHB A3@ATCKOM wacTH, 00-
mag puGopka (33) . . . . . 0,42 — 0,16 10,38{0,20| —1,0
BECCCP, Ypax (27) . « s - - 0,32 —_ 0,11 |0,34
.~ CCCP, Bocrounoe 3abaiikanne
e Bl e, 0.39 — |o042 (031 10. H.
CoomMuop
 P. M.
PomamO-
Ba
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TuTan B rpaEnrax

Tabauya 142

s A | E |BE

IToponsl, permons! (B CKOGKAX OGBeM - Iex nan 4 nan wm |8

BRGOPKH) x, % gx 5 a - Bew
g g lg [2EE
ez
Cpennee mo 30 naaTdOpMeHHEIM pe- 3
THOHAM 3eMHOTO mapa (30)* . . [020+] — | 004 [020|—0235—040
+0,01
Cpeasee 10 35 TeoCHHKIMHAILHEIM
permoHaM semMHOro mapa (35) *. . | 0,154 - 0,06 [040| o024 000
+0,02
CpenEee wo rpaEETaM . . . . . ; 0,18+ — 0,05 0,28 — —
+0,01
Espona e
Ilaardopmennkie permons!, ofmasm

T e L E ) e R B 0,19 (—0810( 0,298)|0,48| 061 0,36
CCCP, YrpaHHCKHII KpHCTaIIngec-

K MaccEB (60) . .. . ., . ! 0,18 | —0,886| 0283|045 — —

BB (e v oot ety 041 [—1,102| 0,258 |040| — —
Espoma, 3amagmas m Ilemrpaxs-
Haf, obmas smGopka (32) . . . | 0,16 |—0959| 0418 0,70 | —0,01}—1.39
Azua
CCCP, reocHHKINHAJBLHNE DErHo-

Hbl, o0mas suGopka (367) . . . | 0,13 [—1,018] 0,358 |0.58 —0,21] 0,74

ORI Nans (78 s e 013 | —1,046| 0394|066 — —
CCCP, KHasaxcram (82) . . . . . . 0,13 | —1,045] 0374|062 — —
CCCP, Cpexnas Asma (62) . . . . | 042 [—1.005| 0372]061| — —
CCCP, 3agaiikamse (157) . . . . . | 014 |—0928| 0.305 049| — —
Tam ke, cpegmee mno 15 rpammT-

HEIM MaccwBam (15) . . . . . . 014 | —0886| 0,179|0.28| — —
CCCP, Ilpumopse (58) . . . . . . 041 | —1113]| 0372|061 — —
CCCP, Cubmpcras maardopma (33) | 048 | —0.873 0370|061 — —
fntmes Q0] L L R 0,18 [ —0842( 0307|049 — —
Monaeaws 20y . oL 0,17 | —0886( 0,263|042| — == L8]

Adpuxra

danazsas Adpura (180) . . . . . 0,20 | —0,754 | 0,250 | 0,40 | —0,83| 1.00| [156]

O-8 Maparackap (28) . . .. . . 0,16 | —0903| 0,361 | 059 — — |[154],
[238],
[207]

Cesepnan Amepura
CIIA, o6man BuGopra (88) . . . 0,17 [—0866| 0,326 0,53 | —0,29|—0.06
T R S 045 [—0921] 0,326/ 053] — — |[251]

* CHoOCEM cM. B Taba. 24.




Tabauya 143
Turan B Encanx aqdysnsax

e
=
" Iopofsl, DerMOHH! (B CKOGKaxX 06BeM i oo u;?u v uf?ﬁ ufﬁ Eé
: BBIGODKH) L A E,|88=
lg lg Ig|SE=
Sz
JIunapnThi, pHOINTHI, (EIBIHTEI,
obcnananbl, KBapuessle mnopdu-
- put
Cpegmee mo 16 mnaaTdopMeHHEbIM
B permomam (16)* . . . - .. . . 0,20+ — 007 [035] — —
: +0.03
CpepHee [0 34 TeOCHHKJIMHAILHBIM
permoHaM 3emHOro mapa (34)* (041% — | 0,035]|0,32|—0,19/—0,88
‘ +0,01
' CCCP, 3araskasbe, HKagraz (30) | 0.14 | —1,009 0,382 (0,63| — —
- CCCP, reocHHRJIHHAILHbBIE perHo-
HBEI a3MATCKOM 9acTH, OOIMAA BHI-
T e A el e 0,11 [ —1,051 | 0,330 | 0,54 | —0,15—1,05
FCCCP, Cpenaunan Asua (45) . . . . | 042 |—1,071]| 0332|054 — =
- Cepepmaa Armantnka (20) . . . . | 042 [—1,045] 0,298 |048| — =
0skman Adpura (20) . . . . . . 0,25 | —0,690 | 0313|050 — — 1[207]
RO-8 Manarackap (23) . . . . . . 0,17 | —0943 | 0413 ]0,69| — - [154]].
b [207
- CIIA, o6mas seiGopra (58) . . . | 0,12 |—1,027 | 0,333 | 0,54 | —0,60{—1,10
JauuTst
- Cpepgmee mo 31 permoHy 3eMHOTO
BT RDE (P e e 0,34 | —0,496] 04441022 085 0,15
- CCCP, KpuMm, KaBkas, 3akaBkasse
; Sl el e LA L B R 0,39 s 0,41 1028} — =
* CCCP, Kypuasckue o-Ba (18) . . . | 0,46 - 0,23 [050| — —
. CIIIA, obmas BeGopka (61) . . . | 030 —= 011 |037| 082 085

* CHOCEM cM. B Tabj. 25.

noJioAeHne IIyOMHHBIX OKeaHndecKkuX GazaiabToB, BHIAEAAIOIUXCA HAKO-
ILIeHUWeM THTaHA, & Tak:ke oO0OrameHHHX KAJbIHeM NOUPOKCEHUTOB,
B KOTOPHIX cojep;KaHie THTAHA He JIOCTHTaeT YPOBHA OCHOBHBIX HOPOJ.
~ Cmenmuguuno Tak/ke TOJ0MKeHNE DKIOTHTOB U3 KUMOEPIMTOBHIX TPYO.
. IIx ornocurenbuas GeHOCTH THTAHOM, KaK 0TMEYANOCH, BEPOATHO, CBA-
3aHa ¢ SIBJIeHUAMM IOTePH THUTaHA B IpOIECCe BEITJIABJICHHA.

Wurepecuo, uto pacmpejiesieHHe THTaHA B BHIOOPKAX IPAHOIMOPHTOB
APeBHUX HIUTOB XapaKTePH3YeTCH IBYMOJAJbHON KPUBOM pacmpejeie-
Hus (pue. 21). Amanus KpHBOH HOBBOJAET CYJUTh 0 HAJAWYUU B BIGOp-
Kax mpercrasuTesneil AByX coBorynmHocreit. [lepsas ¢ momoir 0,25—
0,30% Ti 6anska rpanmram, a Bropasa ¢ momoit 0,45—0,60% Ti orsewaer
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( Pnc. 20. Bapnanm-
: OHHAA  JHArpaMMa
THTAH — Kpemumii
| : B TOPHBIX TOpOjiax
2 auTocdepn:
(o]

[B, 1 — HHTPYSMBHBE I10-
i ponsi; 2 — agpysus-
wr [e]- HEIE ugponw: 3 — me-
TamopuyecKkne no-

4 (3]s PO
23 %10 1 — rpaHuTH, 2 —
L0 KHCJIbIe a(hpysnes,
3 — rpaHOEMOPATHI,
4 — pmanuTH, 5 —
HBapueBsl¢ ITHOPHTHI,
6 — anueanTsI, 77—
muopuTe, 8 — raGopo,
| 9 — 0asalNbTEl TEOCHH-
9 HKIHMHAITBHEIE, 10 —
20 0% GasampThi Cpemme-AT-
0 L I JlaHTHYecKoro xpelra,
8 20 22 24 26 28 i/ Jz 5i,% 11 — GasanbTH mDaaT-
hopmennne, 12 — Ga-
3aJbTH TOMEHTOBHE I'aBalickMX ocTpoBoB, 13 — 6Ga3aJbTH OKEAHMYECKMX OCTpOBOB, 14 — cne-
HUTH, 15 — TpaxuTei, 16 — HepeIUHOBHIE CHEHHTH, 17 — (omonnTE, 18 — DHpOKCEHMTHI,
19 — mepumotaThl, 20 — AVHATH, 21 — KAMOEPIHTH, 22 — HKJIOTHTH (cpennee), 22a — skao-
IATHl M3 KMMOEPANTOBBIX TPYOOK, 226 — DKIOMMTH M3 MeTaMop(UUecKHMX I0pON, 24 — ampu-

OoanThl, 24 — rHelich, 25 — KPUCTAJLIMYECKHE CJIAHIEI

2ér 24

KBADPUEBHIM AmoputaM mam mumopuram. OGpasoBamme TpaHOAMOPUTOB Ha
njargopMax B pesyabTaTe rpaHMTHSAUMH (oJee OCHOBHHIX TOPOJ, OIN-
CAHHOE MHOTUMH WCCJeIOBATENAMH, HBJIACTCA ONHUM W3 BO3MOJKHBIX
00BACHeHNIT OTMEYeHHO JBYMOAATBHOCTH PACIIPe/IeIeHIIsl. Xaparrepso,
9T0 JIBYMOJAJbHEIE KPHBEIE pPAacUpefeleHus THTaHA He HaOG/I10al0TCH
B CIy4ae TreoCHHKINMHAJIBHHX T'PAHOJHOPHTOB.

CymecTBenHOro HAKOIVIOHWsA THTAHA B MIEJOYHHX TOPOXAX HE OTMe-
uaercA W HauGoJjee Ie0YHBIe NpECTABHTENH 9TOil CePHI COmep/RaT
HanMeHbIIMe KoauwdecrBa Turana (rabm. 144, 145). C aroit Tourm ape-
HESL BHJNACTCA aHOMaJbHas meaounas mpoBmanuA Koabckoro momy-
0CTPOBa, HePeAWHOBEHIC CHEHHTH KOTOPOTO B CPETHEM CONEPIRAT MOUTH
B 71Ba pasa Ooxpme THTama, WeM He(eIMHOBHE CHEHHUTH 3eMIHON KOPH
B neaoM. 3navenme 0,35% Ti mosker GHTH NpUHATO KAk cpejiHee, Xapak-
TepUayIomee IeJoTHbe NOPOJE 3eMHOH KOpH.

g
8
3¢
o
S 5
el
e
S 3
Pue. 21. JIsymopamsnas 2
KPHBAjA  pacHpeeNenuns S 2r
THTaHa B IPaHOAMOPHTAX f
IHTOB: 0 :
1 — Sanannas Adpura, IT — gz 0% gf a4 10 L TRe Tl s
DUHIAHIMA #
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Tabauya 142
Turan B MEAOUHLIX MHTPYSNBHBIX MOPOIAX

TTopoms, i gt s Hc-roqnmc
cuoﬁct‘}:;[;[ﬁ&g"gl!gjopﬂn) x, % lg= S‘::“ v AATE“ EEIIIZH l{mﬁr‘mma-
CHHUTHI
eqHee 1o 40 permomam
- semHoro mapa  (40)* 1041+0,05 — 0,6 |0,40 | —0,16| —0,33

Erpona ;

Baarniickuii nyrr, obmasn

B Bubopka (30) - . . . . 0,53 —0,425| 0,346 0,57 | —0,40( —0,30
e e e e 0,46 - 0.23 1050 — -

Aszun

ICCCP, reoCHHKINHA DB~

. HLIC PerHOHBI a3maT-

. CKOii "acTm, 0fHmas BEH-

ERBODRY (36) L0 d B 0.43 — 0,47 1040| 0,44 | —0,70

EECE, Vipax (20) « o0 . 034 . [—0,561| 0279|045 — —_

i Cpenusa  Asunna

......... 0,30 —0,618| 0,318|051 — —

CCCP, Cesepo-Bocrounas
o TV e U 0,52 = Slpag e anll el s [851

[ Adpura

- Obmasn BEGOpRA (27) . . 0,40 —0,478 | 0.264|1041|—031] 072

b O-p Mapgarackap (36) . . 0,33 — 018 055 — — [154].

[207]
Cepepuaa Amepnka
obmas  BHEOOpPKA
......... 0,35 —0,602| 0,351057| — —

Baname (20) . ..o . 0,35 — 022 |063] — - [251]

- Hedennnopbie  cHEHNTHI

~ Cpegmee mo 48 permoHam

- gemHOoro mapa (48)* 10,30::0,04 — 043 [0.43:]. 033 10,33

Enpona

~ Daarmiickuil murt, obman

] BHBGOPKA (42) . « « . 0,41 —0,516( 0,374 | 0,62 [ —0.48] 1,05

CCCP, HKoabcrmit moay-
ocTpoB, o6maa BrOOp-

TG b s R 0,53 —0,387| 0,348 (0,57 [ —0,92 0,70
Aszus y
CCCP,  reocHHKABHAIB-
HEI® peruoHe, ofmasn
pubopka (30) . . . . . 0,32 —0,627 | 0,385|0,64| 0,23 | —0,05
CCCP, IOro-Bocrounas
VR CEB0V ot o 0,44 —0,492] 0,35210,57| — —
Adpuka
O6masn Bubopka (44) . . 0,25 —0,767 | 0,424 | 0,71 | —0,46| —0,71

* CHocKM cM. B Taba. 27 m 28,




I podoasenue maba. 144

TIoponsl, Pernons

- — |8 A Enm| 1 ¢
(8 cr;i?ﬁtc;\g}‘g;imeu x, % lgx SF::H V A]:ng E?;n ua£§§3§§§n
IRUTIaR (22 )z o sn ) S 0,22 —0,733 | 0,254|040| — —
Hsxuan Adpuka (24) . . 028 |—0,633]| 0,264]|042| — — [207]
O-» Maparackap (20) . . 0,25 —0.745 | 0,402 | 0,67 [154F, [207]
Cepepuas Amepuka
CIIA, ofmas seGopka
R R T B e 0,25 —0,812| 0,497(088| — —

THTAaH B IIEJT0OYHBIX

Tabawya 145

agdysuBHBIX MOpogax

IToponsl, PerHOHEI - — | S nam Anmm | E nnu| Herounnk
(B CHOGKAX OOBEM BHIGOPKIE) x, % lgx S)g Wi Alg | Ejg |mmdopmanun
Tpaxnre
Cpengee mo 28 pernoHam
3eMHOr0 mapa (28) **|0,40+0,07 — 0,18 [045]| 0,80 | 1,26
Espona, llentpanbmas i
3amaanas, ofmas BHI-
GUPHB (L) = 0,38 — 0,25 |066| 046 | 048
Hramma (28) . ST 0,41 — 021 (051 — —~
A:})pm:a, oﬁm,an Bmﬁopna
BN e 0,44 — 014 (031 — =
‘)B Maparacrap (22) . 0,40 — 019 (048] — — [ [154], [207)
Ascrpamua (22). . . . . 0,38 032 (084 — — [237]
O-Ba Tuxoro, Hammiicko-
0 M ATIaETHYECKOrO :
OReanoB (26) . .« + & . 0,31 — 0,14 |045| —047| —1,00
DonoauTH
Cpepmee mo 20 permonam
semHOr0 mapa (20)**(024+0,04 — 0,09 1038 0,69 | 1,07
Espona, Ilemrpaibnas u
SanajgHasg, o0mMAas BH-
Gopra (22) . . ... . . 0,18 —0914| 0422]10,711| — —
Atﬁplma obmas BeIGOpKA
e M R 0,26 —0,699] 0,352|057| — -
O-B Magarackap (24) . 0,19 —0,866| 0,383|063| - — — | [154], [207]
CIIIA, ofmasn nmﬁoph‘a
(o0 e o e 0,22 —0,719( 0,24310.39| — —
O-pa Tuxoro, HWanmii-
‘CKOro MW ATjaHTHYe-
CKROTO OKeaHOB (22) . . 0,20 — 0788 10415 070 ] —

* CHockm cM. B Tafa. 27 m 28,
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METAMOP®UYECKHE ITOPO]IbL

Pacnpenenenme turama B ampmGonmrax (raba. 146) amamormano
CBOMCTBeHHOMY GasaibTOBEIM TOpPOJaM. DKIOTHTHL TAK/Ke XapakTepusy-
jorcsa Oauskum GasainbraM CpeJHEM COJAEPKAHMEM THTAHA, OTIAMYAACD
OT MarMaTHiecKUX AHAJIOTOB CymiecTBeHHO Gojbmre jmcmepcmeiil pacmpe-
JleJIeHns ero cojiepsanmii. B akmornrax, s KoTOpHIX MMEIOTCS 0CHOBA-
HUA Tpefinoarath Hambomee rayOmmHoe DpOMCXOM/IeHNE (DKIOTHTH U3
KnMOepinToBeiX TPYGOK), cojepikanme THTaHA TANAaeT M0 MHHUMYMA.
‘Ecau npunate Bo BHmManue, uro o6pasmpr GeqHBEIX THTAHOM IKJIOTHTOB
BCTPEYAIOTCA B BHJle BKJOYEHWH B KEMOepIuTaX — IAyOHHHBIX yabTpa-
OCHOBHEIX BRIIUIABKAX, 3aMeTHO 0GOramieHHKX THTAHOM, BO3MOKHOCTD
n30HPATENHHOTO BHIIABICHAs THTAHA U3 BKJIOTUTOB B IIYGOKHX yyacT-
KaxX MaHTHU ABIAETCA BEPOATHHIM 00BACHEHHEM 5TOr0 ABICHHA.

Comepanne THTaHA B THelicaX M KPHCTALINYECKHX CIAHIAX BechbMa
- TOYHO COOTBETCTBYET T'PAHOJHOPHTAM IIPH CYIIECTBEHHO 00J¢e BBICOKOM
 Koddduiente Bapmanum, CBOHCTBEHHOM MeTAMODOHIECKHM MOPOTAM.

Tabauya 146
TnTan B ne'rauopdm'lecnnx nmopomgax
Heroyuuk
: ITopofisl,  pETHOHBI - —_— S nam A unm | E unn
(B cxofkax oOmeM BwGoprm) | % % lgx Sig ¥ Ag | By “*’ﬂg’;‘m‘

AmpudoanTer

Cpenee mo 25 permonam
semHoro mapa (25)*| 082 |—0,155| 0,475[0,26| 1,08 [—0,30
Baarniickmii mur, obmasn

BRIGOPRA (41) . . . . . 0,656 |—0,312] 0,343|056| 047 | 094
B EE R SRRV e st 0386 — 1043 |050] — —
ECCP, ¥Ypax (20).. . . . 060 |—0,366| 0,392|0,66| — —
Jamanmaa Adpura, o06-
masa pubopka (48) . . 054 |—0,346| 0,291]046| —0,95| 1,33 [156]
0-8 Magarackap (20) . . 0,92 — 1050 1054] — — | [154], [207]
anana(20): . .. s 059 [—0,276| 0,231]|0,36| — — [251]
DKIAOTHTHI -
Cpennee mo 16 paiiomam
¢ o) S T R 0,76 |—0,260| 0,365(0,60| — - ToynoeTn
ONEeHOK He
0CTATOYHA
Eppona, ofmasn Befopka
LRI e SRR 086 |[—0,309( 0,462(0,79| —0,15| —1,12
10xnan Adpnka (27) . . 036 |—0,509| 0,262|0,41|—1,21] 1,65 [207]
Tueiicnr
Cpeanee mo 31 permony
3eMHOro mapa (31) ***(0,35+005 — 0,44 [040| 055 | —0,58
Baarmiickmit muT, obuas
BHOOpKa (49) . . . . . 041 — 0,24 [0,59| 0,61 | 1,65

* CHOCKH cM. B TaGm. 29,
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I podoancenue maba. 146

) THOHBI - — HITH , | A R win 1cTournk
(B cxg-égiagﬂgﬁ’mp; l!?:[ﬁl)])ﬁll) x, % lgx SSIE V ] Alg EE]g Hfl{]:o;:;amm
CECP, VKpansckuii Kpn-
CTAJUIMYCCKHIT  MAccIHR
R EDN T e 0,26 — 043 1050] = -
CCCP.  reocmERInMHANL-
HHI®  DETHOHB  a3UaT-
CROH  gactm, ofman
BHOOpKa (25) . . . . . 0,30 [—0688 | 0,414 (0,69 —021| 129
CCCP, Cubmpcras miat-
dopsaitaly . 031 [—0646 | 0383|063 — —=
T AR R 021 |—-0,715 [ 0.358(058| — —
damagman  Adpura, o6-
mas BHOOpKa (51) . . 038 |—0493 | 0,309 0,50 (.97 033 [156]
Maspurammsa (30) . . . . 034 [—0557 | 0324|052 — — [156]
JaroMen (80), 0. .0 040 (—0478 | 0214033 — — [156]
O-B Mapnarackap (28) . . 0.64 — 039 |061| — — | [154], [207]
CIIIA, Apmsoma (25) . . 0,31 — 0,18 (0,58 — — [283]
Homann, (30) . 039 |—0511 [ 0381|063 — — [251]
Kpucranauueckne ciaan-
b1
Cpeanee mo 40 permomam
3eMHOro mapa (40)**** (036+0,03] — 010 [0.28| 0,07 | —0.70
Baarmiicknit mur, ofman
BHGOpKa (64) . . . . . 047 |—0,570 | 0.387 0,64 | —0.48| —0.87
Duraanmn, GuIIHTH
kB s A Yo R 052 [—0373| 0231|036 — — [241].
[241a]
- CCCP, reocnHR.INHAILHEE
PerHoHb, 0DmMA" BH-
T BT T e R 0.38 — 019 (050 044 | —1.00
L E el b I S 0,52 — 029 [056] — =
Sananuas A¢paka, odman
BLIOOpKa (56) . . . . . 026 |—0,699| 0355|058 | —045| —1.97 [156]

**%* CHOCKY cM. B Tafn. 29,

OCAJIOYHBIE TIOPOJIBI

Conep:xanme Turama B rAMEHCTHIX 0CajloYHEIX mopofmax (tabx. 147),
BRIIYAA  COBPEMEHHEIe OCA[KHM, TaK:Ke HMEeT H3BECTHYI0 AHAJOIHIO
¢ TPato/MOPHTAME M KBaPHeBLIME Auopuramu. llecuansie ocamrm mmms
HESHAYUTOABHO OTAMYAIOTCA OT IJIMHHCTHX HECKOJIBKO MEHBIIHM cozep-
tanmeM taTana. llpm otom xapaktepmo ompegenenmoe yBeJIHIeHne
COACPRAHUA THTAHA B NECIAHACTHX 0CAJKAX IO MePe DBOIONHH ocamou-
HOii 000.I0YKH BO BpeMenw, HaXOjAmIee Y/I0BIeTBODHUTENbHOE 00BACHE-
Hue [99] B MBOroKpaTHOM MpOXOsKIEHEE TEPPHTEHHOT0 MaTepHala Tepes
JUKJIBl BEIBETPHBAHUA M CeJUMEHTAIINI.

Hlanmsie o pacnpemenenwm ThTanma B 0CafouyHOM M «TPaHHTHOI)
00010YKax JamTOCdeps mpHBeNeHE B Tab. 148—150. Xapaxrepna
GaM30CTH OIEHOK CPeHUX CONEP/KAHMIT THTaHA B 0CafiouIHO 0bGomouke
ROHTHHEHTOB, & TaK/Ke B «TPAHUTHON» 000I0UKe cpeaHeMy COJIeP;RAHUIO
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TuTan B OCafiouHbIX MOpogax

Tabauya 147

* CHoCKH cM. B TaGa. 30.

IToponsl, permoHsl S e s A n
(B c:;tﬁn;;ﬂ:;iwm x, % gx 'é“l‘; \ ‘Tll: EETZ“ uuﬁggﬂﬁn
- I'maunersie caaHib
CpexHee 1o 24 permoHam
seMHOro mapa (24)*|0,38+005 — 042 032 |0,34| 0,26
CCCP, 3abaiikaane (48)| 0,20 — |01 [055 | 0,17 | —1,97
Tanubl
(‘pe:mee no 20 permonam
et VR 0,460,060 — 0413 (028 — | —
CCCP, Pycckaa mnmart-
dmpua ........ 0,52 010|019 | — | — B. A. Bo-
CCCP, Crugeras nimra 0,52 — (0,08 015 _— - po6res n
CCCP, Boabmoii Kaskas 0,53 — |004 10,075 —| — B.C.[?H]yuona
32
CCCP, Jlarsmiickas CCP 0,40 — (024|060 — | — . . ®ego-
PenKo 1
I'. A. Merakep
[114]
Manaiiama (22) . . . . . 0,43 0/472)10,344| 057 | — | — [131]
IMeckn n mecuamnkn
Cpe,anee no 20 permonam
bt e S LR S 030006 — (044 ]045 | — | —
CCCP, Pycckas mnaart-
d)opua ........ 0,30 — 10,06 0,20 — B. fi. Bo-
CCCP, Crufcras mnianta 0.30 — 10041043 — | — pobses 1
CCCP, Boabmoii Kapkas 0,38 SO TR T R SRR O Hyrona
[32]
CCCP, Jlarsmiickana CCP 0,20 - 10401052 ] — | — [114]
HssecTuaxu
Cpennee mo 20 pernonam
ol L L 042+0,02] — [005[042]| — | —
Hoaomurer
CCCP, Jlarsmiickas CCP 0,20 — [0,076/038 | — | — [HA, JI. deno-
PEHKO I
I'. A. Menaxep
[114]
CoBpeMenHbIe ocagRi
I'ayGokoBopnsle  okeaHn-
HqecKne ocaaku (23) . 037 — 047 |048 | — | — [182]
Jlonnsie ocajaku A'r.uaﬂ—
o3y Sl o7 el e G S 0,50 - 0,09 {018 | — —
3anng [1a pusa, Bemecyana:
raaesl (12) . 047 =007 1045 | —i] v=
17 R U TR R 0,27 — (0081030 — | —




Tabauya 148

Pacnpenenenne Tnrana B ocanounoii oGoxoure anTocepsl HA KOHTHHEHTAX

Cpemee | Kondn- | "fanere" | Pacnpocrpa-
TTopomet con:}];‘élm— Bapuaum 21?;3:1{? nopox B %
THTaua, % COMeDa- Teﬂ:}:ﬂﬂx (?gu:ggf{:
Ocajounsie
UARRRCTHO CIUBNE: & & slvor 2 ai 0,38 0,3 } 53.0
SR e N R T R ] 046 0,28 3
Ileckm u Mecuamwkm . . . . . . . . . 0,31 0,45 25,4
5T ek M SR R BN W S 012 0,42 20,8
1T e T e (RN e S B [ I T el omp. 0,8
Y g ol SR O S W BRI RO 0,34 0,36 100,0 80,4
dhdysusunie
Basanprer naatgepmennne . P 0,90 0.26 5.6
BasanpThl reocmEkImHAIBHEIE | . . . 1,00 0,28 311
AREBHERL St S h s 0N e e 0,50 0,33 41.3
T i BT o Bl e B e IR 0,34 0,22 0.8
Kucawie appysmprr . . . . . . . . . 0,16 0,34 21,0
dan b ety 0PN RURRE T il RRTENE Sowe s 0,40 0.45 0.1
SETITT D S NERERR IR G Sl 0,24 0,38 0,1
LT e R e Rl b SV PR 0,60 0,33 100,0 19,6
Cpepsee nas ocagodmoit ofoxouxnm Ha
RUSERBORTX o0 i St e 0,39 0,35 100,0

* Ilo nanEsiMm A. B, Ponosa m A, A. Apomescroro [100].

TaTana B rpanogmopurax. Taxmm oGpasom, rpanogmopursr (0,38% Ti),
raeiicir (0,35% Ti) m kpucraaamueckue caanms (0,36 % Ti) umeror cpes-
Hee cojlep;Kanye THTAHA, XapakTepHOe A «(TPAHUTHON» 000I09KH.
Ppamutir ¢ 910ii Toukm apemms cymecTBemHO OTIWHE I XapaxkTepHpe
AdA HEX HH3KHe COJEPHKAHHA THTAHA HECPABHUMB G COJeP/KAHHAMIE
9TOro 3JIeMEHTA B OCAJ0YHEIX M MeTaMoppmieckux mopogax. llocaemmee
BeleT K 3aKJI0Y€HHI0, YTO BHAYNTEJBHOE N3MEHEHHe XUMUIYeCKOIO
CocTaBa MEPBHYHEIX OCAJOYHEIX (MeTaMopduuecKux) mOpojx, MMeIee
MeCT0O B IponeccaX TIPaHNTH3AIMHE, CONPOBOMKIAETCH, B 9aCTHOCTH
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Tabauya 149
Pacnpeneaenne Tarana B «rpanntHoiin 0BozouRe anrocdepst

Cpenuee | Koaddn- Pf‘,‘;ﬁ‘,ﬁg‘_’"’ Pacmpocrpa-
coflepka- | 1MeHT HOCTE B HeHHOCTH
Hopons HHE BADHALHM | oopoey. | IOpOX B % or
THTAHA, | CONEPIKA- | pan; o MACCH
% ik % 060109KA
MarmaTnueckne
lpTaen et S SRS SRR R S e (R 0,18 0,28 63,7
Eoonommopmis=: o Lo, 0,38 0,16 21,5
Kpapuessie gmopurar . . . . . . , . 0,46 0,17 29
s el R e e 0,60 0,22 1,6
et AR R Sl e 0,68 0,37 90
EREBDIOTITRE- . < L, 0,32 0,75 } 03
BRSEOPTR e LR D e S ey 0,036 0,50 :
T et SR SR A e L e X 0,41 0,40 09
Hedermmosre cwennter . . . . . . . 0.30 043 0,1
RO s, T | 020 | 026 [ 1000 534
Meramoppnueckune
U T e B S S A M S 035 0,40 } 840
- Kpucrammmgeckme caamme . . . . . . 0,36 0,28 :
Kpapuuret m mecuawnmm , . . . . . . 0,15 042 7.0
T T R R T 082 0,26 8.2
G ay e SRR SRR e (T 0,08* | He omp. 08
RIDOnYOR - i ot L e e 0,38 0,34 100,0 46,6
Cpeanee jpaa «rpaEnTHOIY 060I0UKY
AEEPOCISORTF o e RS He T R ™ 033 0,30 100.0

* Io nannbim A. B. Ponoma w A. A. Muraucosa [99].

Tabauya 150
Pacnpenenenne TuTanma B marmarnuecknx nopofax miaatTdopMeHHbIX
II PEOCHHRANHAAbBHBIX 08JacTeil «rpaHnTHONY 060J0uKN auTochepu

Inatdopmenanie TeoCHHKIHHANbHEIS
Ouenka OTHOCHTEIB- OumeHka OTHOCHTENAb-
Hoponsi CpefiHero | Haa pacmpo- CPelHero | HAAl pacnpocT-
CollepyKaHuA CTPAHEHHOCTb, CcomeprKaHnAa PaHEeHHOCTD,
Ti, % % Ti, % %
T T e AN e 0,20 740 0,15 43,0
I'pasogmopETH . . . . . . . 0,38 10.8 0,38 43,0
Keapoepwie gumopnte . . . . 0,46 2.4 0.46 40
TERDURTR L T T AT 0,60 14 0,60 20
[ e e 0,68 10,0 0,68 7,0
BISPWIOTRREr (7% ko e 0,32 } 0.3 0,32 } 03
By BN i R et o M 0,036 : 0,036 p
CHRBEITRE ;. onamy witidae 0,41 1,0 0.41 0,6
Hedennuossie cuennTs . . . 0,30 0.1 0.30 0,1
R e Il 028 | (1000) 0,31 (100,0)




yianennem okono 58% Ti. B 1o ke Bpems meramopdmueckoe npeodpaso-
BaHHe KPHCTANIMYECKUX CAANIEB M I'HEHCOB B IPAHOJAMOPUTH BHIHOCOM
THTAHA HE COHPOBOK/IAETCH.

10. MAPTAHEI]

Mapranmen — XxapakTepHblii BTOpOCTeNeHHLI DIEMEHT BeMHOI KOPHI.
Ero pacnpenenenme B TOPHBIX mopojax autocepsl B M3BECTHOIl Mepe
HOBTOPACT pacupejieieHue jkejiesa, UTO ONPe/eJNAETCS CX0JCTBOM JBYX-
BaJICHTHHIX HOHOB 7Kelle3a M Maprania. B cragmio marMaTnueckoit 380110~
LMK TOPHBIX TOPOA MapraHel] HUI/le He MPOABIACT MHIMBHLYAJUZHPO-
BAHHBIX CBOICTB M He o6pasyer cobCTBeHHBIX MHUHEPAJORB, 4T0 OTINYaeT
9TOT Lepuojl reoXMMHYeCKOH MATPAIMH Maprania oT ero noBejeHusd
B TIOCAeMAarMaTHYeCKUX PacTBOPax, a TaKike B Ipolleccax THIepremHoit
Murpanun. B oramume ot skenesa B MarMaTMgecKmx mOpPoJax M MeTaMop-
¢uueckux mopojax BHICOKHX cTymemeit meramopduama Maprauwen npu-
CYTCTBYET TOJABKO B JABYXBAJIEHTHOH (fopMe, MOCKOIBKY OKHCIMTEIbHbIIL
HOTeHNMaJ B mponeccax (GopMHpPOBAHUA TOPHHIX MOPO/T «TPAHATHOMY,
a teM Oonee «basanbToOBOIl» 0060J0YeK B nojaBasgomeM O0JbIMANCTRE
CAy9aeB HeJ0CTATOYeH A TepeBojla MapraHma B TPeXBaJeHTHOE cO-
CTOSAHAE.

MATMATHYECKHE ITOPOJIbI

Pacupejenenne Mapranma B MarMaTHuecKmX TOpHBHIX Hopojiax JIHTO-
chepr fano B Tadm. 151—159. Bapuaumomnas guarpamma Mapramern —
Kpemunit (puc. 22) mamocTpupyer oMy TeHIeHIHIO K OTPHUIATEIBLHOIT
KOPPEJIALNMOHHOM BaBUCHMOCTH MY pacHpefelenieM Mapramua i
KpeMHisg B ropuex mopopax. Opmako momo0HO skemesy cojep:kamme
Mapranna B YAbTPAOCHOBHBIX H OCHOBHEIX NOPOJAX, T. €. B CTAjHIO
BHIIIJIABJIEHNSA M IPOTOKPHCTAINBAINN, TPAKTHYCCKH OCTACTCH TOCTOM-
HHIM. YMEHBIIEHHEe COeP/RAHMA MAPraHIa B MATMATHIECKIX mnddepen-

Mn,%[’ 22

As it Pue. 22. Bapmaumonnas pma-
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rpaMmMa  mMapranen — Kpemmmii
B TOPHBIX NOpofax JmTocdhepsi

1 — MHTPYBUBHBIE TOPOABL 2 — ad-
(YyaHBHbBIE IOPOMB; 3 — MeTaMopdu-
YECKHe IOp OBl

1— rpaHuTH, 2 —KHCJOBIE apdyansm,
3 — IpaHOTWOPHTH, 4 — manmuTh,
5 — KBapiessle JAODHTHI, § — anne-
BHTHI, 17 — OHOPATH 8 — raGopo,
9 — 0asalbThl  TeOCHHKJIMHAJILHBIE,
10 — GasasnTe  CpegHe-ATianTHYEe-
cKoro xpefra, 11 — GasanwTH ILIaT-
thopmennsie, 12 — GasaJbTh TONEHTO-
Beie Tapaifckux octposoB, 13 — Ga-
3aJIbTHI OKCAHWYECKHX  OCTPOBOR,
14 — cmennTs, 15 — TpaxmuTH, 16 —
HE(EIMHOBbIE CHEHHTH, 17 — (omo-
JUTE, 18 — OApOKCeHnTH, 19 —
NepuAOTHTH, 20 — XYHATBI, 21 —
KamOepanTe, 22 — BKJIOIATEI, 23 —
ampubonnTe, 24 — rmedicer, 25 —
KPHCTAJUIHYECKHEe CJIAHIIb



Tabauya 151
Mapranen B yasTpaocHOBHEIX HOPOAax

A
0 - — I HeTounmex
N nf.‘é'oﬁaiﬁi“’“““ x % lex Ss,z v fi’:: %"I’: niopuarmin
JyHEnTSI
Cpepnee 1o 24 pernoHam
3emMHOro mapa (24)* . . 012 [—1,022| 0173]027| —
e v R A RS R 043 |[—0932| 0160]024| — | —
10T Cabupr {25) ... . % 0,08 —_ 0054{068| — | — | I'. B. Iln-
myec [79]
MepupoTnThi
Cpepee no 39 permoHam
3emHOro mapa (39) ** . . [0,10+0,01] — 0030030 — | =
Espona, naargopmeHHbIe
pernomsi, ofmas BrGOpKa f
| ey IR S o e 0.13 e 0040({031| — | — K
Espona, TeOCHHKINHANb-
Hbleé PerHOHEBI, OOIIAaf Bhl- {
i LR T P L 0,43 |—0,943] 0205(032] — | — |/
CCCP, reocHHKIHHAILHBIE
PermoHs  asMaTCROIl wua-
cTi, obmas BuGopra (28) 0,08 — 004 [050] — | —
Adpura, obman suGopka
LN S T U 0.1 — 00371030 — | —
Cesepuasa Amepnka, obman
Bubopka (20) . . . . . . 041 [—1060] 0322]052| — | —
IInpokcennThl
Cpegaee mo 35 permoram
3eMHOro  mapa (35) *** |0,14+002| — 0,05510,39| — | —
CCCP, reocWHKIWHATbHEIE
PernoHel  A3WATCKOH wa-
ctH, ofman BuGopka (24) 0.14 — 0,043 10,31
CCCP, Ypan(26) . . . . . 0,10 — |0048]048| — | —
Adpura, ofmas nrbopka 042 — 0054|045 —
(30) Cesepnan Amepuxa, of-
mas sebopka (21) . . . 0,11 — 00581050 — | —
KumGepanto ‘
Cpeamee 1o 16 paiiomam
Lo e R R RN 0,12+0,02] — 005 1040 — [ —
IO0xnan Adpnka (37) . . . 009 |—1444]102711]|042] — | — [207]
To e, mepecaer Ha cpe-
MU AyHUT ¢ 0,5% BOKL
bes. COL) (37) i i 041 |—0,046| 0271042 — | —
IuKpATH
Cpepmee no 12 paiiomam
TP s SRECNERS Bt Lo s 016 — 010 (062 — [ —

* CHOCKY cM. B TaGa. 19. JIONOJHHTENLHO BRIIOYEHbI NaHEBEe 10  Hopserum,
HAnonun, Typumu, CIHIA (CepepHas Kapommna, Aascka, Kamndopuua n Operon), I'pennangum,
ArTapkTupge, ITaoya.

** CHOCKY cM. B Ta(a. 102,

Ocranbubie CHOCKH CM. B Ta6a. 19.

15 Baxaa 1605 225,



Mapranen s raéopo

Tabauya 152

{ - HeTounnk

ITopons, :‘-en;o;ﬁs;r(]z‘%noﬁhax ofsem = % . = ok St

oA
CpeaHee 10 45 permoHaM 3eMHOIO

mapA (4B)* 5 o o e 0,11+£0,01| 0,035| 0,32 —0,41
Baxrmiickuit: murt, ofmas BHOOP-

Ka(39) . . . . .. ... 041 | 0,055| 0,50 0,21
OHP (24) .. « ..o v o 0,08 | 004 | 050
CCCP, reocHHKIAHAJBHLEIEC Perio-

HE asgaTckoil macTH (53) 042 1006 | 050
CUCP N pea (93) . o autiie 042 | 0,054| 045 0,24
GEEE . Aarrel(30) ok v s 0,12 | 0.044| 0,37
Banapman Adpnka, ofmas BH-

GODER(30F 0 I Sl 042 | 0,043| 0,36 [156]
I0;xmana Adpnra (28) . . . . . . 0,09 | 0043| 047 _ [207]
CIIIA, obmasa Burbopra (51) 3 0,11 0,072 0,65 1,51
T T S TR SHES T S S 0,11 0,068 | 0,62 - [251]

* CHOCKY cM. B Tafa. 20.
Tabauya 158
Mapranen B GazaabTax g
:KOORaxX o0ben -

ITopomsl, pem;c:;lg:u()?ﬂ:,) 00Rax o0beM % % 5 v .ﬂ&gg:‘;ﬁﬁu
Inardopmennbie §azanbThl
Cpegaee 10 23  NAATHOPMEHHBIM |

permoHam 3eMmoro mapa (23) * [0,14:0,02( 0,043 | 0,31
Cntuperasn naatdopma (57) 3 014 |0,027]019
Banagean Adpura, obnias BeGop-

HAARY ., - g Rl L. 0,12 0,038 0,32 [156]
I0mmasn, IOro-3amagmas u Bo-

crognaa Adpmna, ofmas Bbi- ‘

DOPRE (BN o b 0,14 0,050 | 0,36 [207]
Tpamnsl ApeBHuX 1aaTdopy (258) 0,45 | 0,070 0,47 B. A. Ky-

TosnE [63]
Apraprruaa(34) . . . . ... 0,13 0,02010,15
HasaabTsl re0CHHRIMHAIBHBIX

perunoHon
Cpeggee 1o 25 permoHaM 3eMHOro

quapa (2537 4 LA e 0,140,01| 0,036 | 0,26
e R Pt SRl = Pt SR 012 0.067 | 0,56
CCCP, KaBkas m 3akaBkasbe, 00-'

masn BuGopra (30) . . . . . . 0,15 0,075 0,50
e e F I e e R 0,030 [ 0,21

* CHOCKM cM. B Tabm. 21.

0,14
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[ podoaxenue maba. 158

o OYHUEK
. Iloponst, peﬂ;glngg ]g: nc)unﬁxax 06BeM = % ] oy E m;ll",c:pu
ReaAHHYECKAe 0A3aTBTHI
Cpeanee mo 27 ocTposaM THxoro,
- Mmpmiickoro m ATIaHTHYECKOTO
BROECANOB (27) . i o awile 0,13 0039030 — | —
‘ToxemToBske 6asanbTH, ['aBaickue
BoeTpona (129) - . . v.op o 0,12 0015|042 — | — [246]
Illexounsie 0asanpThi, laBaiicKhe
ErapoanE0) e 0,11 0,016 |10,45| — —
- JImo AtnaHTEueckoro u Tuxoro
R oneamoB (40) . . . . o s 042 | 00241020 — | —
Tabauya 154
Maprasen B AHOPHTAX H AHJAE3HTAX
THO! B CKOOK M - T— ua A nmm imis
ITopojel, pe: Bu%b;p(un) OKax 0Gse % % 7 Sslgn v Alg EE];
~ ImopuTH
- Cpexmee 1o 41 permoHy 3eMHOTO
ERApR (A1) o e e e Y 0,12 = 0,009 — 003 (0.25| 043 | 038
. Banrmiickmit mar (28) . . . . . , - 004 1044 — —
~ CCCP.reocHHKINHAIBHEE PErHOHK
. asmaTcKoil 9acTH, 00mas BRIOOD- a
BRES Ve Tl e i raed U 0,12 004 |033|—0,05|—0,02
EECEP, Ypaa{2b) . v i o 0.12 — 005 [042| — —
- CIIA, o6mas smGopxa (39) 0,10 0,0541054| 0,03 | 081
- AHpesnThl
- Cpepinee 110 54 KOHTHHeHTAJbHBIM
- 1 cyOKOHTHHeHTaJIbHBIM DPermo-
HaAM 3eMHOro mapa (54) ** . 012 +0,01 — 004 10,33| 0,20 | —0,39
Espona, lleETpansHEas u 3anaj-
. Has, obmas Bmbopra (30) . . . 0,12 —1,114| 0458 {0,79| — —
CCP, HKpuMm, Kabkaa, 3akas-
 xasbe, ofmana Bubopxra (37) . 0.15 —0,939| 0336|055 — ==
- CCCP, reocnmHK/JIHHAJIBHEE perno- '
. HHl Aa3HATCKOM wactm, ofman
SROOpRR (BOY— sl o 0,10 —1.114| 0,262 | 041 [—0.26 | 0,46
. CCCP, llemrpannHmit KasaxcraH ?
A0 = L ST e 0,08 0,046 | 0,58
. CCCP, Kawuatxa R e 0.09 — 003 1033 — —
B oaas (30) .~ .. JCahe 5l 0,12 0,054|1045| — —
.~ THxookeaHCKWit  ByJIKaHWYeCKHil
~_nosc, oGmas BrGopxa (62) 0,12 — 007 |058| 019 | 0,44
- CIDA, obmas pmbopxka (68) o 0,08 —1,268 | 0,371 (0,61 | 0,30 | —1,02
~ CIIIA, Ckammcrthie ropsi(33) . . . 0,08 —1,2921 04380, 75| — —
- CIIA, Kamudgopuna (36) 0,06 — 0,03 |050| — —
O-pa Mapmiickoro n THXO0ro okea- :
HOB ey s S T 0,42 - 0,08 1067 — —

* CHOCKH CM. B Taba. 22.

15*%
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Mapranen B rpﬁnounoputax M EBAPIEBBIX IHOPHTAX

Tabauya 155

A

(& CrobKax obven RO R i e PR T B R o AR i
( mﬁupm?) BEM Yo g Slg A!g E, g uHpopManun
T'panoanopurs
Cpegaee 1o 30 permoHam
semporo mapa (30)* [007£0,007] — 0,02 10,2910,02| 0,02
Ounaasaua (35) . . . . 0,05 — (0018|036 — | — |[241], [241a]
CCCP, Kasra3s ; 0,046 |—1.532| 0,457 ]0,77| — — | A. M. Jle-
MHH ¥
A. A. Car-
HuH [48]
CCCP, reoCHHKIMHAIL-
HEle PerHOHL Aa3naTt-
CKOIl uacTi, obmas
puGopka (98) . . . . 0,06 = 003 1050{099| 0,95
CCCP, Cpepnuasa Asus
3 b TP 0,08 = 005 [063| — —
CCCP, 3abaiikanase (37) 0.06 n 003 (050 — —
Cesepuasn Amepnka, 06-
masn BeGopra (65) . . 0,06 < 0,03 1050(007| 0,72
CIITA, ofman swbopka,
[0 B e T B 0,07 —- 003 |043| — —_
CIHIA, Apnzona (24) . . 0,06 —1,252| 0242|035 — — [283]
Kpapuessie JHOPHTHI N
TOHAANTHI
Cpeapee mo 25 permo-
HaM 3€MHOr0 mapa
woi e PR R 0,09 —1,062| 0,145 0,22 | 0.33 |—0,84
L£CCP, Kaskas 0,046 |—1,620| 0,355]0.57 | — — | A. M. Jle-
MHOH 0
A. A. Cur-
HiH [48]
©CCCP, reocHHKINHAIb-
HblEe PErmoHbLl A3maT-
cKoii  wacTi, ofmas
suibopka (39) . . . . 0,10 —1,047 | 0,187 (0,26 | 0,24 |—1,10
€XLP;. Ypan(25) ... . 0,12 e 0,036 0,30| — =
€CCCP, Bocroynoe 3a-
DRNERTES 300 v oo 0,054 - 0,032|0,59| — — |10. H. Cmo-
MHOD o
P. M. Po-
MAaHOBA

———

* CHOCKH cM. B Tabn. 23.
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Maprasen B rpaHaTax

Tabauya 156

TIopofs!, peruoHsbl e o Y S wm A i | E num | VICTO9HHE
e+ 7 ey ok o Bl e Aig | Eig | Wk
Cpennee 1o 65 permoHam
semHoro mapa (65)*|0,04+0006] — | 0023 0,21 |—1.50
Espona
Baatniicknit muT, obmasn
snifopra (82) . . . . . 0,050 —1,523| 0,512 —0,28 |—0,75
Espona, IlenTpanbran H
3anajnHasg, oOmMAA BHI-
BOPRA (28) . ¢ . s 0,030 —1,754| 0,448 — —
TG T B R N 0,020 —1,959 | 0447 — —
Azun
CCCP, reocHHKIITHAJb-
HBle permoHbl, o6mas
suifopka (373) 0,034 —1682| 0,462 —0,27 |—0,66
CCCP, Vpax (108) . 0,036 —1,678| 0,447 |0, -
CCeCP, 3a6anuaube(176} 0,040 —1658| 0,438|0,75| — —
Adppura
O6man subopka (91) 0,040 —1,607 | 0,482 —0,53 [—0,94
0O-s Maparackap (28) . . 0,050 —1,503| 0,455(0,78| — — [154],
[238],
[207]
Cepepnana AMepuka
CIIA, ofmas BeIOOpPKA
(B0 R e I 0,030 —1,658| 0,406)0,68| 0,03 |—1,52
CIIIA, Apusona (27) 0,030 —1,678] 0,342{056| — — [283]
* CHOCKY cM. B Taba. 24. *
Tabauya 157
Mapranen B Encasix 3Q@ysuBHBIX mopoaax
A
sty P I e R o bl v
BEIGOPKH) lg Alg lg 1000
PuoanTel,  JAMOAPHTHI,
obcnManbl, (eab3nThl
W KBapHeBbie mophupsl
Cpennee. mo 50 KOHTHHEH-
TaJNbHBIM permoHam
semporo mapa (50)* | 0040006 — 002 [050/0,25]|—1,25
CCCP, HKpwaMm, HKaskas,
3akaBrasne, obmasn
BROODKA (3T) ' ok . 0,050 —1602] 0551100 — | —

* CHOCKY cM. B TaGn. 25.




I podoascenue maba. 157

A
O ot uoans % Tgs |Sam| y | wan | 5w | ORI
BEIGODKIT) lg Alg lg ouit
Cepepnas AraaHtuia (28) 0,080 —1204 0,3141050 — | —
CCCP, reocHHKIMHAJB-
HEI€  PerfoHsl  asmart-
CKOIT vacTH, ofmas
BEOOpRA (73) - . « .« . 0,040 —1,658 | 0,478 [ 0,83 | 0,27 |—0,70
CCCP, Cpeanas Asus (28) 0.050 —1553| 0475(082| — | —
A(bpm:a 10xman, IOro-
danajnaa u [OkHas
Ponmesus (30) . . . . . 0,054 —1,420| 0,423(0,71|1,06] 052 [207]
IMA, ob6masa BuGopka
7 3 W S T R £ 0,030 —1.824| 0,568 | 1,45 0,10 |—1,40
Aperpanns n Hosan 3e-
JaHamA, odmasn BeGOP-
{0 R S e Y s 0,040 —1812| 0,561 [1,42| — | — [237]
Jauurhr
Cpesiaee 1o 31 permoHy
aemHoro mapa (31)** [ 007001 — 0,03 |0,421054| 032
CCCP, HKpmm, Kapkas,
3akapKasne ) o Ol 0,06 - 003 |050| — | —
CIIA, ofmasa BBIﬁOpKﬂ
L R B S e 0,04 —1,780] 0,640 (160 — | —
** CHOCKY cM. B TaGa. 25.
Tabauya 158
Maprameny B cHEHHTAX I Tpaxurax
i0fKa - —_— A Hetognnk
s~ gt B U O M o B b el v
CneHnTsl
Cpepmee 110 40 permonam
3emMHOro mapa (40) * 0,080,001 — 0,030 0,38 |—0.07 [—1,36
Banrmiickwit  muT, oﬁmaa
BRIGOPRA (30) .~ i 0,08 —1,276 | 0,3950,66 (—0,12 | 0,44
CCCP, reocHHKINHAILHEIEC
Pernons asmaTcKoil ua-
cTH, 06man BHOOPKA (45) 0,09 —1,194( 0,371 (0,61 0,03 | 0,58
CCCP, Cpenmaa Asus (30) 0,08 —1.226| 0,371 |0,61| — =
Adiplma, obmas BeOpRA
.......... 0,10 —1,232| 0,416 [ 0,70 |—0,04| 0.29
CIIIA obman wuiGopra (31) 0,054 | —1.511| 0498|088 [—0.09| 0,64
Hana,aa(ao) ....... 0,08 1,272 | 0,467 (081 — Eeitd [ 35 4l
ap-

* CHOCKY cM. B Taba. 27.
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I podoaxncenue maba. 158

IMopons, PETHOHE (B CKOOKAX - e 8 nan _ | A unu | E nam Herounny
0bbeM BHIGOPKH) ® % gx 8jg b Ag | Eig ““g’f":‘a'
TpaxnTsl
Cpenmee 10 28 permoHam
gemMHOro mapa (28) ** . . |0,10+0,02 — 0,059 0,59 _0,24 0,78

Espona, IleaTpanbHas ™
3anamman, obmas BuOOP-
A e S e 0,09 |—1459( 0,567(14,05| 0,35 [—1,20

CCCP, Kpsmv, Kapkas, 3a-
KaBKaspe, obmas BEOOP- :
RaBAYES. PR 009 |—1340| 0.466(081| — —_ i

"‘Appnka, ofmas BHOOPKA

(K78 0 gy e ot R R Sl 046 |—0928]| 0311050 — =
0O-pa Tuxoro, HWegmiickoro

u ATIAaHTAYCCKOTO OKea-

BOMARBY | 5 o 5k vy - 015 |—1,120( 0,464|080| — =

** CHOCKY CcM. B Tabm. 27.

Tab6auya 159
Maprasen B HeeTHHOBRIX CHeHNTAX H (hoHOINTAX

AR
TTopoMisl, PeTHOHB! (B CKOGKAX 0GHEM BEIGOPKH) x%| lg= ssn.rm v ?‘"" L
lg g E]‘
Hedeannonbie CHEHNTH ;
Cpejee mO 48 permomaM semmoro mapa (48)* | 0,11 —0,996 0,325 | 0,52 | 0,16] 0,68
Bajrmitckmit mar, oomas BmGopka (35) . . . [0,13]—0,983]0,286|046| — | —
CCCP, Koasckmii m-0B(91) - . . . . . . & 0,14 | —0,947 103461056 | — | —
GGG fTypa [ 28)n ol LN SRR R 0,09|—1229(0428|072| — | —
CCCP, reoCHHKIHHAJNBHLEEC PeTHOHBI ABHATCKOM
gacTH, obmas BebOpKa (32) . . . . . . . . 0,12 | —1,057 {0,400 0,67 — | —
Ajpura, obmas BeGopka (48) . . . . . . . . 0,15|—0,98710,430| 0,73 [ — | —
Cepepmas Awepnka, obmas BmGopka (30) . . | 0,08 —1,29210,430] 0,731 — | —
DOoHOIUTBL
Cpepmee 1o 20 permoHaM  3€MHOrO mapa
T B g T SRR IR e S 0,11 — 10,06 -1053] —{ —
Espona, llemrpansnaa w 3BanajHas, obmas
REOU DI IR e e e L T 048 — (00 |056| — | —
Adpnra, oomas pubopra (32) . . . . . . . . 0,44 —0,967 0,354 0,57 — | —
Cepepras Amepmra, obmas BmOOpKa (28) . . |0,11 —1,13110,430(0,73| — | —

* CHOCKM cM. B Tafa. 28.
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008
004+
Pue. 23. Bapmanmonnasn
AHArpaMMa  Maprasen —
JREIe30 B TOPHBIX NOpo-
I ! f | ( pax. Yea. oboamavennsa
0 2 4 [ § Fe.% CM. ma pue. 22.

upaTax, wWiyniee napaijielbHo ¢ YBeJHHYEHHEM COHepP/Kanns KpeMHHA,
HPOABJACTCH TOJBKO HAYMHAA ¢ JHOPUTOB.

[Ipaman KoppenAnumoHHAs BaBHCHMOCTh MY PpacHpejedenneM
/Kejiesa M Maprania B MarMaTHYecKHX M MeTaMOpPQUUeCKHX TOPHBIX
nopojax mpeicTaBiaena Ha puc. 23. 9Ta 3aBHCHMOCTh HAPYIIAETCH MM
o KpaiiHeil mepe npuobperaer GoJsee CHOMKHBI Xapakrep B Tpynme
OCHOBHEIX W YIbTPAOCHOBHLIX MOPOI, B KOTOPHIX, COIVIACHO WMEIOIMIENCs
unpopmanuu, nabaiofaerca HekoTopas nuddepenumarys pacmpenelne-
HUf Maprasia NpH OTCYTCTBHH 3aMETHEIX M3MEHEHWIl B cojlep:aHHu
JHelesa.

METAMOPO®HUYECKHE M OCAJOYHBIE ITOPOJIBI

Kaxoro-nu6o oforamenns maprannem MeTaMop@uueckux mOPOJN 1o
CPABHEHMIO ¢ WX MAarMAaTHYECKMMH anajoramMu He otMevaercs (tabum. 160).
Wckaiouenne B jaHHOM caydae mpejcTaBiasiioT 9KIOTHTH M3 KuMGepii-
TOBLX TPYOOK, B KOTOPHIX COJleP/KaHME MAaprafia B OTAEAbHHX CHYIAfAX
nocruraer 0,6% — axmornr ms Tamsamum [207], cocraBass B cpemmenm
okomno 0,2%. Ilpnm aToM BEHICOKOE cojiep;kaHMe Maprania B 3KJIOIHTAX
3 KuMOepJAMTOB He CONPOBOKIACTCA MOBHIICHHEM  COMEP/KAHHEM
JKesesa.

B ocapounom nmkie, necMoTpst na OGMM3KHe TYTH MUTPAINH W Ceu-
MEHTAILMN jKeJesa W Mapramina, MMeeT MecTo 3aMeTHas Juddepennumarus
ATHX POJICTBeHHEIX DIEMEHTOB, NPUBOJAMAA K 00OTAlEHHI0 MapramieMm
OTIeJbHKX THIOOB OCAZKOB (HAampumep, rayGOKOBOJHEIE OKeAHMYECKHE
0CaJIKM) WM jlajke MOABIEHHIO BHICOKMX €ro KOHUEeHTpPanmil, MMennmux
TOPOMEIILIEHHOe 3HAYCHHUE.

A. B. Ponos u A. A. Murzucos [99] ormewaior saBmcuMOCTh pas-
JleJIeHusA myTeil runeprenHoil MUTpanui Maprasna W jkejesa oT Mporpec-
CHPYIOIEro BO BPeMEHH YBEJHNYCHHF COMEP:RAHUSA KUCIOPOAA B BeMHOIL
atmocepe. Ilomofmoe paspgenenme, B wacTHOCTH, WITIOCTPUPYETCH
BAKOHOMEPHEIM YMeHBIIeHHeM OTHOUICHHS Mapraniia K sKelesy B IJH-
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Tabauya 160
Mapranen B MeTaMOphHYECKHX 10POAAX

5 s A 3 J0RG:
OpO/ibl, PerHOHbLL x % igx " v nan WIn
(B CKOGKAX obbem BEIGOPKH) x, 7 gx slg Alg El! .:};?;o-p.-
AmpuboanTsl
Cpennee no 25 persoHaM
semHoro mapa (23)* . . .|012x001| — |[0034| 029 | 012 |—048
Baarmifcknit  mur, obman
BaGopka (30) . . . . . . 0,11 — |0043| 040 | — S
VKpauwHCKWIl ~KpHCTALINYe-
ckmit maccuB (36) . . . . 0,15 —_ 0,046 030 | — =
LT 2§ T IO S EROR M 0,16 — [0,090] 058 | — =
ST ) e AR I 0,09 — 10,050 055 | — .
CCCP, ¥Ypaxn(24), . . + . . 0,11 — |0944] 037 | — et
A puka, obugas seGopra (.u) 0,12 — 0,060 050 | — =
Adpuka, Toro (22) . . 0,11 — |0,041] 037 | — —
LT R R S 0,13 — |o0051| 039 — | — |[156]
. DkaormTH
Cpeanee mo 14 permonam
o e NS SR R 0,15+0,044 — |0074]| 050 | — .-
0xuan Adppura (26) . . . 013 |[—1,004|0331| 054 | — — | [207]
~ I'aeiics
Cpennee 10 31 pernony sem-
HOro mapa (31)*** . 1007001 — 10027| 040 | 042 [—0.88
Baaruiicknit  muT, oﬁmaﬂ :
BRDODEK! (5T) . e ool s 0,08 —1,292| 0453 | 0,78
DR N A e 0,054 |—1,658| 0564 1,03 | — —
AT (40) - Ll 008 |—1409|0587| 1,10 | — — | [251]
Kpneranimueckne eaanibi
Cpepnee mo 40 permoHam
semnoro mapa (40) ****(0,10+£0,02f — |[0053| 053 | 0,28 |—1,01
Baarmitcknit mur, o6mas
BRbopERl (B2) L o ) Ah 008 |—1366|0481| 084 | — —

* CHockm oM. B Tabm, 29.

HUCTHIX OCAJ0YHBIX IOPOjax B mocjenporeposoiickoe Bpems (pue. 24).
Hmenno atum mponeccom A. B. Pono m A. A. Murgacos [99] obmsc-
HAT BO3HMKHOBeHHE B [aJeoreHe KPYNHEHIIHX MeCTOpPO;KIeHMI Map-
ramna, pyAsbl KOTOPHIX MOYTH HOJHOCTBIO JHIICHB NPHUMECH jKejesa.

3a MCRIOYeHHeM COBPEMEHHBIX KapOoHATHBIX 0CAJKOB, B M3BECTKO-
BHCTHIX MOPOJaX He OTMeYaeTcA Kakoro-aumbo HAKOIJIEHMA Mapranua
(ra6a. 161). B to ;xe Bpems [HOJOMMTHI B pPA/ie palloHOB CYIIECTBEHHO
oboramens: maprannem (Jarsuiickas CCP, ITHP u jp.), xora marepna-
JIOB I CY/IEHMA 0 CPEJHUX TapaMerpax pacnpejeleHHs Maprania
B JIOJOMHTAX B HACTOfNLee BpeMsi HeOCTATOYHO.

B taba. 162, 163 npusenensl JamHbe O PpaclpejieieHAN Maprania
B ocajounoii m «rpanutHoi» oGonoukax amrocdeps. OGpamaer Ha ceba
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Tadonmoa 161
Maprasen B 0cajounsix mopogax

TIOPOABI, PerHoHkbl - — > gy
(B CKOBKAX OOBEM BHIGOPKH) x, % gx | a v A E nnggf){ma—
lg it
Tanauersie caaHubl
Cpenee mno 24 pernonam
seMHOrO mapa (24)* . 0,085+ 0,043 | 0,50 |—0,52 |—0,64
+0,017
Tannsr
Cpexsee mno 20 permoHaMm
3emHOro mapa (20) ** . .|005+ 0,02 | 040 — —
+0,009
CCCP, Pycckaa uaardopma | 0,031 0,014 | 045 — — [32]
CCCP, Crxuderas namra . .| 0,039 0,017 [ 044 | — — [(32]
CEUP, Rarrag  .°. . .0 0,046 0,030 | 0,65 _— = [32]
CCCP, Jlareniickas CCP| 0,03 0,0074| 0,246 — _— (114]
Ileckn 1 mecuYaHNKH
Cpenmee mo 20 permonam
aemHOrO mapa (20) *** . .| 0,04 0,018 | 0,45 - =
CCCP," Pycckasn Ima'rdmpua
n Cmﬂl)cr{an namra . . 0,023 0,034 | 0,61 — — (32])
GUCP, ‘Hapreg o .0 0,031 0,017 | 055 L ey, [32]
CCCP, Jlarpmiickaa CCP . .| 0.05 0,017 | 0337 — — (114]
KapGounarsr
Cpegree mno 20 permoHam
8eMHOr0 mapa (20) **** | 0042+ 0,027 | 0,64 - — Tou-
+0,012 HOCThH
OIEHOK
HeI0CTa-
TOYHA
Jlarsuitckaa CCP, moaomuts | (0,20 0.07 1035 — — [114]
CoBpeMeHHbBIE OCAJKIT
IamaucThe TeJarnaecKne
OBRITRIE (6] 22U YO 0,50 [—0,665]0,485 | 0,85 - -—
(0,40)
Fmmancro-rapdonatase me-| 0,49 [—0,910(0,519 | 0,93 — -
Jarmgeckune ocaakm  (14) | (0,23)

* CHOCKm oM. B taba, 30.
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Pune. 24. Hamenenne BO BpeMEHH OTHOIIE-

Mn 10 . —_—

HUj - B TANHHCTHX HOPORAX Pyccroii ., Pt, Pz MKz
nnardopmst. o A. B. Ponosy m A. A. Mur-  2700————— 1400 600-225-0~
AucoBY Adconwmnoe Bpems, mpay, nem

BHHMaHHWe IO0JHOE COBIAJeHHe CPEeJHHX COMepP/RaHmil Maprasma B pac-
cMaTpEBaeMeIX 000T0YKax, XOTA B JNaHHOM CAyd9ae HY;KHO yYATHBATH
cymecTBenHO Ooliee BHICOKOE COMIep7KaHMe BOJABI B OCAZIOYHKIX TOPHBIX
moponax.

- Tabauya 162
Pacnpejienenne Maprasia B 0CagoYHOH 00010uKe
Jurocdepsl HA KOHTHHEHTAX
CpenHee Koappnr- Pacnpocrpa- | Pacnpocrpa-
conep:<amne IHEeHT HeHHOCTL HEHHOCTH
TTopomst Maprasmna, BapHAIHH B OTHOCH- mopox B %
9% cofep/Kanmil | TENBHBIX 9 OT MAacchl
060J109KT
Ocanounsie
I'inHBCcTHE CTAHOB . . . . 0,085 0.50} 530
i T S DR SR 0,050 0,40 s
Ilecka M mecYaHmKH . . . . 0,040 0,45 25,4
BUADOORATEL, -, on e = e 0,042 0,64 20.8
EIRATIOPMARL g 4o o a e s 0,01 He onp. 0.8
] N R R TS R 0,055 0,48 100,0 80,4
dddysununie
BaszaanThl  IIaTHOP MeHHELE 0,14 0,31 56
BasaisTH  TeOCHHKINHAIDL-
i e e e Sy R 0.14 0,26 31,1
AHABRITR ) L ge 5T LT, 0,12 0,33 413
L e S A g U 0,07 042 08
Lncase adyauber . . . . 0.04 0,50 21,0
Bpazurm: s e 0,10 0,59 0,1
DOHRIIEHL, 2 .o 5 n v a2t 0,11 0,53 01
CpemsEee . . . o v eeoeos 0,11 0,34 100,0 19,6
Cpeasee s 0CAJOTHOI
060109KH Ha KOHTHHEHTAX 0,066 0,45 100.0
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Tabauya 163

Pacnpenesenne mapranna «rpasuTHOIN 0Gon0uke auTocdepnr

- 2 . | Pacnpoctpa-
co%gf);;la?::ue Hgﬁ?ﬁ?? Pa;{?é'lﬂr;?ggﬁl Loty
Toponsr Mapranna, BapHALIHH B OTHOCH- s sl
% coJie paHnit TeJLHBIX 9 ook
MarmaTuueckne
BPSRETIGT s 0,04 0,60 63,7
T pasoaumoputer 0,07 0,29 215
KBapnessie jqumopnre 0,09 0,22 29
Juopurs - 0,12 0,25 1,6
Tra6opo 011 0,32 9.0
IepugoTuTHl 010 0,30 | 03
JlyHuTH 0.12 027 | ]
CreHnTE AiE et 0,08 0,38 0.9
Hedeanuosrre cuennto 0.11 0,52 0.1
o R GRS T 0,056 049" - 100,0 53,4
Meramoppnueckne
TI'Heiick e S S H A SR 0,062 0,40 84.0
Kpueraanugeckne  caanmm 0,092 0,38 -
KBapnutel u mecyammgm . 0,024 0,44 7.0
AMputomuTh 0.12 0,38 82
RapGoraTh 0,09 He onp 0.8
Cpennee 0,076 0,39 100,0 46,6
Cpeanee 1as  «rpaBdTHOIY
0000YKI JIHTOCHE PhI 0,065 044 1000
11. BOJIOPO]|

Pacemorpenne ocoBennocteit pacupejenenus BOJIOPOTa B 3eMHBIX
10Po/iaX MokeT OHTb HPOBENIeHO JIHIIb C M3BECTHOI Joaeil yeJaoBHOCTH
Ha OCHOBaHNH OLEHKH pacupeieleHus BhcoKoTeMmepatypuoit (+110° C)
BO/IbI, ONPeJiesIseMOil B TOPOJAX NPH CTAHJAPTHOM CHIMKATHOM AHAJIMZE.
O mpucyrersnm B nmopomax razoo6pasmoro BOJIOPOZIa W YIIEeBOJOPO/0B
MOZRHO CY/AMTh JHIIb 110 OTPHIBOYHEIM JIAHHEIM, COBeDPIIEHHO HEeI0CTATOY-
HEIM 17IA ofocHoBaHHRIX 00606meHwil.

3eMIs OTHOCHMTCA K KJ4cCy IUTaHeT, MOTePSABMINX B IpoIecce IBOII-
1 GoJbIIYI YacTh CBoero Bofopoaa. B pesyabrare BOZOPOJ — Ham-
Goxee pacmpocTpaHeHHBIH BdIeMEHT KOCMOCA — SBISETCH BTOPOCTEMeH-
HBIM JJIEMEeHTOM B3eMHBIX 060J0uek.

OTHOCHTENBHO BOBMOKHOCTH HAXO/KIEHUS BOIOPOAA B rayGoKuX
YacTAX MaHTHH 3eMIH U B IPeJlelax 3eMHOTO Apa KAKHe-IH00 CBeIeHus
oTcyTeTBYI0T. OjlHAKO HpPHCYTCTBHE BOMOPOAA — B HacCToAMee BpeM#A
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q.
X

OJIHOTO M3 KOMIOHEHTOB JIerasamuu Jutochepsl — B YIOMAHYTHX TiIy=
OPHMHHBIX 30HAX JeMJH He SBIACTCA HEBePOATHHIM, VUNTHIBAA CIOKHOCTH
BHIHOCA M3 BTHX YYACTKOB MEJKHX aTOMOB BOJIOpPOJia, 3aXBAYEHHHKIX H&
 paHHHX cTaguAX QopMHPOBAHHA TOMOTeHHOTO sA[pa Hamel ITaHeTH.

Pacemarpusas pacupegenenye B TOPHBIX NOPOJaX BEICOKOTEMIEPATYp-
HOM (paKIMM BOJBI, CJIEIyeT HMETh B BI/Y HeNOJHOTY 9Toil MH(OpMaIHH,
VUHTHIBAOMEI JNMEB BOAY, XHMHYECKH CBA3AHHYI0O B FOPHBIX MOPOIAX.
ITpu atom ocraercs mpobGaeMaTHIHOI J0JA BOJ, YIIEAIAS U3 MarMaTH-
 YeCKMX pACIUIABOB B TPOIecce KPUCTAJJIMBANNH MarMaTOreHHBIX TOp-
~ HBIX MOPOJI, & TaK;ke PoJib NOABWAHOI BOJE, HeNPepPhBHO NOCTYIAOM eIt
B Jutocepy HM3 BepXHeil MAHTHH U, MO-BHAHUMOMY, HIpalomeil orpoM-
“HYI0 poJb B mpoueccax MeraMopdmuaMma n MarMoo(pasoBaHuA B IpeJesax
- 8eMHoil Kopel. B janHOM ciyuae, ecTecTBeHHO, He MOjKeT OBTH PackpHITA
¥ POJb METEOPHHIX BOJ, MOONAJAKINX B Traybokme wacTm autocdepsr
¢ TJIHHACTEIME OCAZKAMH B Tpomecce oOpasoBaHHA TeOCHHKIWHAJEH T
- 3aTeM MIpalIlUX aHaJOTHYHO IOBEHWIBHLIM BOJAM pOJb AKTHBHHIX
MUHEPaJIN3aToPoB.

Opnaxo jame sta menogHasa uudopManysa o pacopejieleHHH BOJO-
pojia B amTocdepe BechbMa 10Je3Ha JUIA CY/KIEHAA 0 POJH ITOTO dIEMeHTa,
KOTOPHIE B 3eMHOH Kope BHIIOJIHAET POJb TEPeHOCYMKA KHCI0poja
H3 rayOmHELIX 000109ex 3eMiIu K ee MOBePXHOCTH W B MEHbIIEH cTemeHm
OT moBepxHOCTH B rayGokme uacTH Jutocdepsl. ITOT OCHOKHEHHBIIE
IMKJ MATPanui BOIOPOjia B cOCTaBe BOJIbI B mpejienax auTocdepsr Mosker
OBITL mpejcTaBiIen caeayomuM o0pasoM:

TNOCTyIAeHne B JAHTOCHe-
PY HOBeHWIBHHX BOJ HAKOI JIEHNe B «rpa-
MaHTHIHOIO TIPOHCX07K- HHTHOII» 060J09Ke

MaKCHMA JpHOE HaKOI-
—> JeHHe B OCAJOYHON —>

NeHms obonouKe
- HOrpysKeHne rujgpa- paspuTHE JermjapaTa-
paspuTHEe fBJIEHMIT
. THPOBAHHKEIX 0CAJKOB IMUH TOT PV eHHEIX
:;.up ;’r;mum“reo;::;y; > B reoCHHKJINHATb- 0Ca/IKOB B IIyOHHHBIX
PO P HBIX B0HAX yuacTKax Jmrocdepsi

BTOPHYHAA MUTpanus
= BOJIHl B IpPHIIOBE pXHOCT-
HEI® y9acTKH JuTtocdeps

Brime ormewasnoch, 4To mocTymieHHe IMAPATHPOBAHHHX OCAJKOB B
rayGoxmue wactn autocdepn B npornecce $opMEPOBAHHA T'eOCHHKINHAICHE
pesKo mapymaer TepMOJMHAMHYECKHII PEKHM KaTHOH-KHCJIOPOJAHOTO
KapKkaca 3eMHOHl KOpDH, BHIBEIBAasi TeM CAMEIM CepHI0 Ie0JOTHYecKHX
OPOIEeccOB, HANPAaBIGHHHX Ha BOCCTAHOBICHHe HApPYIIEHHOTO paBHO-
BecHsi WM B NepBYW odepefb Ha ycTpaHenne H30LITKA KHCJIOPOIHEIX
KOMILUIEKCOB B COOTBETCTBYIOIIMX TPaBUTAIHOHHBIX 30HAX JuTOoChephi.

Pacnpeneenne Bojopoja, CBA3aHHOTO ¢ BHICOKOTEMIEPATYpPHOM
(+110° C) Bopoil, B ropuwx nopojax «rpanuTHOI» M ocajgouHol 06010~
4er npuseieno B Taba. 164—168. Jlaa unTpy3uBHBIX HOPOJ XapaKkTepHo,
B ofmem, Gojiee BHICOKOE COJepskanie CBA3AHHOTO BOJOPOJA B OCHOBHBIX
| ¥ cpegnuMx pasnoctAx mo cpapHennioo ¢ kucaumu. [logobuas Tengenums
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Tabauya 164

Pacnpeneaenne BONOPOJia, CBA3AHHOTO ¢ BLICOROTEMIIE paTy pHOIT
(+4110° C) Bopoii, = HWHTPYSHBHLIX FOPHBIX MOPOJAX ¢rpaHATHOINY 0GOIOYRR

e 8§ mm

TIopoast, permomst (B CKOGKAX 0GBEM BHGOPHH) x, 9 Igx 5g v
IMepugornTnr i
Cpennee mo 28 permomas semmoro mapa (28) ** | 0,38 | —0,511 0296 | 047
IuporcennTrr
Cpenmee 1o 35 permomay semmoro mapa (35) %4¢ | 0.4 — 0,044 0,40
l‘-aﬁﬁpo
Cpegmee mo 45 permoHa 3emHOrO mapa (45)* | 0,12 — 0,044 0,37
JduopnTs
Cpenmee mo 41 permomy semmOTO mapa (41)* | 0,11 — 0,035 0,31

Ksapnessie gmopurer

Cpexmee 1o 25 permomay 3emEoro mapa (25)** | 0,12 — 0,060 0.50
T'panognopurs 2
Cpemmee mo 30 permomam semmoro mapa (30)* | 0,09 - 0,027 { 030

CCCP, reocumkimEAIBHAE PermoHsl, o0masm

T e e e R SR R R . 0,09 | —1,164 0326 | 0,53

Banruiicknit mur, ofman BeGopxa (34) . .. |008 | —1155 0,244 0,38
Adpura, ofmas euGopra (35) . . . . .. . . 0,09 | —1,135 0,290 0,46
I'pannTe
Cpexmee no 65 permomam 3semmoro mapa (65) * | 0,058 — 0,009 | 0,16
CCCP, reocHHRIMHATbHEE pernoHE, o6masm

Sy [AGRY e L T B T e 0,055 | —1,367 0,322 0,52
Baammiicknii mut, 00mas BHGOpKa [ MEMPES 5 o e 0,316 0,51
Sanangmas AQpuka, odmas BeGopka (54) . . . 0,06 | —1,398 0,401 0,67
CIA, obmas BuGopka (56) . . . . . . . . . 0,05 | —1,389 0,333 0,54
CHeHnTHI
Cpegaee mo 40 permoHaM 3eMHOro mapa (40)* | 0,08 — 0,038 0,47

Hedemnossie cnenntsr

Cpeamee nmo 48 permoHaM aeymoro mapa (48) * | 0,065 — 0,47 | 0,26

* CHOCKH cM. B Tada. 19—28.

ITpumevarnue. Onensn napaMeTpoB pacnpefneNeHHA BRIYHCIEHH Ha DBM «IIPOMBHB».
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Tabauya 165

Pacnpejeqenne BONOPOJAa, CBABAHHOTO € BHICOKOTEMIIepaTy proii

(--110° C) mopoii, B sdhysmsn

BIX IOPOJiaX 0canounoil 000104KNH

* CHOCKH cM. B Ta6a. 22—28.

. Opumenarue. OLEHKN NapaMeTPOB pacnpefielleHHA BBIMNC

= ) n ]
e i fw | T | Em| v |
g A
Basansr obmmit (1996) . . . . . - ", 10,10(0,12) | —1,067 | 0,391 | 0,65 [249]
BazansT ToJemToBHIl, IaBaiicKume
ocTpoBa (53) - ¢ o o s g8 e e s 011 o 10051 |0 .47 [246]
BasalbTH OKEAHMYECKHX  OCTPOBOB
(mo 24 ocTpoBaM) . . . . - .o« o 0,10 — |0,030| 0,30
AHie3uThI
. CpezHme 1no 54 permoHaM 3eMHOTO
Hiapa ha) T e ot 0,11 — | 004 | 0,36
JanuTsl
. Cpenmee 1o 31 permoHy 3eMHOTO mapa
fan e L e e 0,13 — [ 0050 0,36
Hucasie aghdysnss
Cpepmee 1o ' 50 permoHaM 3eMHOTO !
L G el SR Pl R e e 0,11 — 10034 031
TpaxnTsbi
Cpegmee 10 28 permoHaM 3eMHOTO
ST e RSO R S 0,11 — | 0044 | 040
DoHOINTHL
Cpenmee mo 20 permoHaM 3eMHOTO
e e R G e S 0,17 — |0,054( 032

nensl HA 9BM «IIPOMHHB?.

Tabauya 166

Pacmpejiesienne BO0pONa, CBA3AHHOIO € BLICOKOTEMIIEpaTypPHOI
popoit (110 °C), B MeTaMophnuecknx noponax

s
I - — ot
(B CHOONaX. CObem BHGOpI) Auh wEl IV snopMaI

AmpudoanTH
CpeaHee 10 25 permoHaM 3eMHOTO

SEATlE S T 0,17 — 0,063 | 0,37

21 e s el el RS e e 0,15 | —0,937| 0362 | 0,59
3anapmas Agpmka (83) . © . . . - - 0,16 - 0,082 | 0,51 [156]

* CHocKy cM. B TaGa. 29.
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ITpodoaxcenue maba. 166

* CHOCKH cM. B Tabn. 29.

5
2 I, Herounnk
(8 cxoougg oﬁ'&ﬁ%pnu) x, % lgx g‘r:: L nfopnun
~ IRAOTHTHI
Cpejee no 16 paitomam (16)** . . .| 0,08 —1182| 0308 | 049
Tueiicn
Cpe,lmee no 31 peruomy seMHOro mapa
L L A IR BRI E B Wi 0,09 — 0,036 | 040
tDunnaumm ooy R TS W e R R 0,08 [—1,155| 0,263 | 042 | [241], [241a]
L T R s M 009 | —1,134| 0,362 | 0,59
O-8 Maparackap (34) . . . . . . .. 0,05 | —1,619| 0,379 | 0,62 | [154], [207]
Kpueraammyeckne eaanmb
Cpegee 1o 40 permoHaM 3eMHOro
IR N B B RS G BT 0,25 — 0,12 0,48
CCCP, reoCHHRINHAALHEE perHOHE,
obmas BuGopra (35) . . . . . . . 1,18 | —0,903| 0,423 | 0,71
SORESERRE (54). o oa il olE 0.19 [ —0833| 0,339 | 0,55 | [241], [241a]

IIpumevanue. Ouenkn NapaMeTPOB pacnpelieNleHHA BuYHCACHH HA DBM »IIpoMuHbS.

Tabauya 167

Pacnpepgenenne sogopona, csasammoro e BOJoil, B ocagounoii ofoxouke
HA KOHTHHEHTAX

e
Cpezree B OTHOCH- HeHHOCTh SEROATS
Hopoan CONeDIKARNE | qonpEyy 9 © yuetom “D?I,W'“a;;/'
BOflopona, % %1-6 mﬂa nopm';};oc-rn. R
‘Ocagounsie
TanHICTHE CJ1aHIB 0,39 =
A S 051 53,0 Hhih
ITeckm, necwammku 025 25.4 20,37
BEPRORATH. ... o e 0,09 209 19,58
SEMRBOIIEPRL 5 oy 0,07 0 8 =
IToposwiit pacreop . . . . . (11,1) 08
Cpennee, Gea yuera noposoii
e R R 0,32 100,0 80,4
Cpennee € Y9eTOM NOopoBOil
ORI et o IR 1,58 *
e —

* C y4e ToM NA0OTHOCTH MOpCKOH BOMbL.
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I podoascenue maba. 167

PacnpocTtpa- OfbeMHan
HeHHOCTH | pacnpoctpa- | PacnpocTpa-
Cpenree B OTHOCH- HEHHOCTD ECHHOCLE
ITopoast COLEPIRAHME | wonpppy 0 ¢ yueTom mnopox B %
Bonopona, % | or ofmema HOPHCTOCTH, OF Mttt
OGOTOUKK o ofonouku
dddyansanie
BasaaeTel naatgopmeHHbe 5,6
BaszaanTH reocuHRANHAIL- 0,10
7 TR RSl (ol S 311
U0 161t U et Rl S S S S 0,11 1.3
1T e R SR 0,13 08
Kucane asddysnps 0,10 21,0
DI o s A S S G 0,11 0,1
QIOHONITRL. 5 a b s e ot 017 0,1
B T O R R 0,10 100,0 19,6
Cpennee nas ocajoyHoii 060-
JOYKH HA KOHTHHEHTAX,
Ges yuera mWOpOBOIl BOABI 0,28
To e, ¢ y4eTOM TOPOBOIL
BOJIbI A L e 1,53
Tabauya 168

Pacnpegeaenne Bojopoja, CBA3AHHOIO € BBICOKOTEMIepaTypHOil Bojoii
(+110° C), B «rpasnTHOii» 06010uke JuTOCHCPLI

= _ | Pacnpoerpa-
e, | Rompe | Pempe | o
ITopomst BOZIOpPONA, BapHALITN B OTHOCH- ﬂé’,},’ (:‘a:“f‘
% cofepranuit TenbHBIX, % obosiaaKE
MarmMaTnueckune
I'pannTs S LT 0,058 0,16 63,7
PPRHEDIRMODHIR, . .. . .+ . . 0,09 0,30 215
KBapuessie OIMOPHTHL . . . . 0,12 0,50 29
EEDDUTE ey 0,11 0,40 1,6
e R R R A 0,12 0,37 9,0
HepwuoTHTRE <. ' . . . .
b AN R } (0,11) (0.40) 03
CHeHnTH Sl 5 et € L 0,08 0,31 09
HedennHoBsle CHeHNTb 0.065 0,26 0.1
L DA 0,08 0,23 100,0 53.4
16 3akas 1605 241



I podoascenue maba. 168

Cpemee Koaddu- | Pacmpocrpa- | PacmpocTpa-
conepKanme merﬂ- HEHHOCTh nlze%:;ogrgx/
Iopone: BOJlopojia, BapHAIH B OTHOCH=- 0-1? il
o comepskanuit | TEaRHAEX Y% Pt porion
Meramopduueckne
I'Heiich R A 0,09 0,40 84.0
Hpucraaanweckie  caaHmm 0,25 0,48 bt
KBapunTel n necHaHuym . . 0,11 0,45 7,0
AMPUOOMIATHE. . . . . . . . 0,17 0,37 8,2
KapbomatHee mopomgst . . . 0,15 He omp. 0,8
e 0 S e o 8 [ 0,47 0,43 100,0 46,6
Cpeniree s «rpaHUTHOI Y
ofosoukn antocdepsr . . 0,12 0,37

He Bhilep;xuBaercs B agdysuBHEIX mOponax, KoTopse Bee (sa uckmaOUe-
HEEeM (OHOTNTOB) coJeP/KAT HPUMEPHOE DABHOE KOJIMUECTBO BOJOpOJA.
IIpn arom ecam ocmoBHEe m cpegume sddysupHBIe T HHTPY3HBHEIE I10-
POJIEL HE OTAMYAIOTCA MO COAEPAMAHMIO CBASAHHOTO BOJAOPOJA, TO KHCIHE
odgysuBHl MO0 CPABHEHHIO CO CBOMME WHTPYSHBHEIMH AHAIOLAMI Xapaxk-
TepuayioTcs Gosee BHICOKHM COJep/KaHmeM BOJOPOLA, 4TO, BEPOATHO
CBA3aHO ¢ Gosbmieil BO3MOKHOCTBIO IOTEPH BOJE PACILIABOM B mpomecce
KPUCTANIU3AUAN HMHTPYSUBHEIX MOPOJ.

Cpenn meramopdmuecknx mopox (cm. Ttabi. 166) KPHCTALIAYECKIe
CJAHIBI COZEPRAT MOYTH B TPU pasa, a ampuboantsr B ABa pasa Goxbie
Bojtopona, dem rHeiicer. Takmv o6pasoM, mepexo; KpHCTANIMIECKHX
CTAHNEB B THEIiCH B COOTBETCTBYIOIIell 30He MeraMopQusMa oiskeH
COTIIPOBOKAATECA MAKCUMAJIbHBIM OT/IeIeHIEM BOJbI, IPHBHECEHHOM IIIN-

H,% 7
’ UMb
50
945
Tnunuemsie crany st
040} =
ot T RN b T n_
q,30 f
025} Kpucmannuseckue cranybs Pue. 25. Jlermpparanns riam-
i HHCTBIX TOPOJ B Nponeccax
0,20 IPOrPECCHPYIONIEro MeTamop-
015 : (puama.
= — ——_— e —_— — — ——_—— 1 — ypoBens cpegmero copepixa-
010 Ty lpakume: wus CBA3AHEOTO BOAOPOMA B «rpa-
iy a 7 HUTHOM»  oGollouke JHTOCHEpHI;
. g ; 0@ HOGUOpUmSs
005 L " IT — ypomens cpegHero comep-

Emynewu memamoppusma MMAHUA  CBABAHHOTO  BOAOPOIA
B ocaJi0vMHBIX noponax

b
s
[~



HUCTHIME  ocajgkamu. [lampueiimee ycmienme cremenm Meramopduama
I DepeliaBjieHHe IHEcOB B rpaHOAMOPUTHI ITPOHCXOAMT LIPH COXpaHe-
HUH CPeJHero Cojep/KaHusA CBASAHHOH BOXBI M COOTBETCTBEHHO, BOJO-
pofa B mopozax (cm. Taba. 164, 166). C paccmarpuBaemoii Touxn apenns
Ba)KHO IONYEPKHYTH, 4TO OTAeJeHHe H3GHITOMHON BOAK B mpomecce
mMeraMoppuIeckoro muaMeHeHusi OGOTAaTHX BOAOH TJIMHUCTEIX OCATKOB
NPaKTHYeCKN 3ARaHUYMBAETCS JI0 HAYaja IPOIECcCOB I paHMTH3AIMM
(pme. 25).

Pacemarpusas oco0eHHOCTH MUTpanuu BOAOPOJA, CBA3AHHOLO B CO-
cTaBe BOAKI, B Ipoieccax MeraMopdmaMa O0CAJOUHEIX TOPOJ, CIeayer
UMeThb B BHJAY TaK;ke IOPOBEE BOJEI, COCTABIAINMe Oojee TeTBEpPTH
obmema ocamouHOit 060x0ukn aurocdeps. Macca 8THX BOJI, ABIAIOIIHXCS
HeoTheMIeMoil wacTeio nurocheps:, cocraaser 23,5% or maccer Mmpo-
Boro okeama. B mpomeccax meramopusma mopoBEIe BOJBI OTEJNSIOTCH
Ha DAHHNX 9TamaX MOTPY/KeHHA Te0CHHKJINHAJIEH B pPeayiabTate YILIOT-
HEHUS OCAJKOB U HaYaBIIeHCA WX TepMmasbHoili o6pafoTkm.

12. ®OCOOP

Docdop mopoGuo Mapramiy OTHOCHTCH K UHCIY BTOPOCTeNEHHEIX
9JIEMEHTOB TOPHBIX HOPOJ, OOHYHO OIpe/ieIAeMEIX B XOJ€ CTAHAAPTHOIO
cmiukaruoro amammsa. Ilocmennee spisiercsa npuunHOii 06MIBHOI,
XOTA M He Bcerjga mouaHoil, mugopmanum o pacmpoctpamenuu Qocdopa
B TOPHBIX IOpPojax Jxmrocdeps.

Hapsany ¢ amomuameM, taTamoM u kaabinueM Qocdop, BHIIIABIA-
OMUicA W3 MAHTHH, OPEAMYIIECTBEHHO HAKAIJIMBAGTCA B OCHOBHBIX
O CPeJHHX HOPojax ABJIAACH, TAKEM 00pasoM, XapaKkTepHbIM HIeMeH-
ToM «DasannToBoily oGosouku (pume. 26). Tecmas reoxmmmgeckas cBASH
focdopa ¢ wamemmem (amarur) oGbsicHAET 3TY 0COGEHHOCTH paccMaTpH-
BAEMOTO 9JIEMEHTA.

YabTpaocHOBHEEE MOPOAE (0CO0EHHO JYHATH) CPeJH MarMaTHUeCKNX
HOPOJ OTIMYAIOTCA MHUHEMAJBHEIM copep:anueM gocdopa, ymremmero
B 3eMHYI0 Kopy ¢ GasanbroBeiMu BumiaBkaMu (ta6ma. 169). Mcraodenne,

p_of'w .
QJJFZ! (o]

Pue. 26. Bapmanmonnasn pua- @2
rpaMMa thocdop — kpemumii i 3

B rOPHBIX TOpojpax mmrocdepm 447 [a]

1 — MHTPY3HBHBIE MOpPONE; 2 — 8- 13 7

¢ ysUBHEIC IODOMBI, 4 — MeTaMopdu- ®

9eCKUEe HODOJIBI L4 Fa :

1—rpaunTh, 2—kuciame odoysmss, O [ 8!)/9 ™ o

3 ~—= I'paHOXMOPUTEL, 4 — maumTeI, N 5 3

5 — KBAPLEBLE JIMOPHTH, 6 — aHme- 220 of?

3uThl, T — QWOPHTH, 8 — radlpo, I G011 16 14 ALDY

9 — GasanbThl  IeOCHHKIMHAILHBE, op 19 /230001 g Oy7 2SN i
10 — GasaanpTel CpenHe-ATaaHTHYE-~ 905 _.é @18 i zsl ~ e

cKoro xpeéra, 11 — 0GasajbTel ILIAT- ‘o
dopMennsie, 12 — fasaibTel TOJEH~ 1 2z 26 a0 PARLAL

ToBHE I'aBaicKUX 0CTPOBOB, 13 — (asaJbThl OKEAHMYECKMX 0CTPOBOB, 14 — cmemntnr, 15 — Tpa-
XHUTH, 16 — HejeJMHOBHE CHEeHNTH, 18 — NUpoKceHnTs!, 19 — nepupoTHTH, 20 — NYHHTH, 21 —
KOMOCPIHTE, 22 — JKIMOTATH, 23 — ampuGoauThl, 24 — rHeftcel, 25 — KPHCTAJIMYECKHE CJIAHIE
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@ocop B yIbTPaOCHOBHBIX W OCHOBHBIX IO pPOJAx

Tabauya 169

Topo HBI = s S uan L A wn | E uan <
(B ckoﬁ‘;fr:\xnﬁﬁg;}?uoopun) =, % lgx Slg v W Iz ugq(;;g::;‘:mr
VabTpaocHOBHEE IIOPOJIBI
(AyHHATE W NOepHgoTH-
TH), obmasa (raodanb-
HafA) peOOpKa (32) 0,048 | —1.398| 0,274 043 | —0,36| —0.64
IlepujoTuTel, cpegHee 110
16 permonam (16)* 0.060 — 0,040 066 | — - TO9HOCTE
OLeHOK
HegocTa-
TOYHA
[TupoKcennTs, cpejHee
no 35 permoHaM 3eM-
HOrO mapa (35) 0048 | —1400| 0.278| 044 | — —
RumbepanTs, cpefmee mo
16 permomam (16) **** (025 - 011 | 044 | — —
To ke, mepecHeT Ha cBe-
swuit kambepant ¢ 0,5%
poptul (Ges COg) (16) . . [ 0,30 — 8 Y 7 —
KumbepanTsr, 10muan
Adpura (51) . . . . . 0,28
(0,35) | —0,623| 0.394| 066 | — — (207}
To e, nepecuer Ha CBe-
i kambepant ¢ 0,5%
Bofter  (Ges CO2) (51) | 0,33
(0,40) | —0638| 0.394| 066 | — —_
Tadbpo, cpegmee 1o 45
permoHam (45)* . . . |04 [—1095|0,327| 0,53 |—0,12| 034
Basaner, obmuii (1996) [0.45 |—1.036]0420| 077 | — | — [246]
Basaastel m Tpannm Cn-
fmpekoit naTHopMEL
| T e S 0,070 | —1,276| 0,324| 052 | 022 | 0,14
Tpannel JpeBHNX [IAT-
dopm (258) . . . . . . 0,066 P 0,066|(1,00)| — — B. A. Ky-
ToanH [63]
BasanaeTh, 0-B Majarac-
TG e WA 015 |—0866| 0,198]| 031 | — — | [154], [207}
BazanbTel  OJWBHHOBHE,
ronTHHeHTaNLHEE (276) | 0,19 ? 010 | 053 | — LA B ARy
roans [63]
BasanpTel  anjae3nTOBOI
dopmannu (353) 0,084 ? 0,41 | (A 8t) ji— — To xe
BasaabTh, cpegHee IO
27 o-Bam Tuxoro, Wuumii-
CROTO M ATJaHTHYECKO-
ro oxeaHos (27) 018 - 0066 038 | — s
bBasaabThl  TOJIEHTOBHE,
lapaiickme o-sa  (40) | 0,11 — |0031| 028 — - [246]
BasaapTel ¢ melo4HEe,
lapaiickme o-a (24) | 0,16 —_ 0054] 034 | — —

* CCCP (Pycckas naardopma, Ypan, IpuGaiikaabe, CuGupckan naatdopma),
AHDIHA, 3ana:maﬂ Appura, IOmwnan Adpuka,

nus, IIseuns, o-B Kuup,

DUHIAR=

Bocrounana u Ilen-
TpanbHaA A@pu}m CIIIA (Maccawyce‘rc MUYHraH, Knrlopaﬂo) Kanrana, ABCTpamud.
* (raG6po u $%%* cgockm oM. B TaGm. 19 1 20.

244




I podoascenue maba. 169

2 + s 105 S A mum | E By qHHK
el R I b B o i
BasanpTh Cpejpe-ATaaH-

trueckoro xpebra (33) | 0,066 — 0018 027 — — [253]
OKeaHnuUecKHe  TOJENTO- .
phie GasaxpTh (110) . . | 0,10 — 0026] 026 | — — B, A Hy-
TomnH [63]
OKxeaHHUeCKIE INEI0YHEIE
GasaapTh (118) . . . - [0.21 — 0,106 | 0,50 — — To xe

Kak M B APYTUX cJAydasx, COCTABIANT kuMGepauTH, cofepxanue oc-
$opa B KOTOPHX B IeECTh Pa3 HPEBHINACT cojlep/Rane dTOro IeMeHTa
B IPOYAX YIBTPAOCHOBHHEIX MOPOAAX M B [BA pasa Bule, UeM CpejiHee
conepsxanue gochopa B Gasamprax. Cpein MOCTEIHUX MaKCHMaJbHHIM
cofep:xanmed Gocdopa OTIAMIAIOTCH MIEIOTHHIE oxeaHuyeckue 0a3ajbTH.
Takum oOpasom, Hauboiee rayOuHHEE yITPAOCHOBHEE W OCHOBHBIE
BEITABKE W3 MAHTHH HEeCYT M MAaKCHMAJIbHbIe COfeprRatii dochopa
(kak W THTaHA M Ranus).

OTMeueHHOe ABIEHHE, KOTOPOe MOKeT paccMaTpuBaThCi Kak TeH/[eH-
WA K TPEMMYIIeCTBeHHOMY BHIIIABICHIIO docdopa (mapsany c ymoms-
HYTHIMH BHIIe JIeMEHTaMu) W3 rayboknx gacrTeil MaHTHHM, CTAHOBATCH
IOHATHHEIM, eCJIH yiecTh TeCHYI CBA3b docopa ¢ KHCIOPOJIOM B COCTABE
TETPAIPHICCKUX KOMIIEKCOB M 3HATHTEIBLHLIE pasMepsl TOCJIeJHHX.
MonoGHEe cBoiicTBA B TPaBHTANMOHHAIX VCJIOBHAX BepxHeil MaHTUH,
Kak y/Ke OTMeJajoch, ONpPeJeNAI0T CTPeMICHHE 57eMEHTOB K MHTParun
B auTocepy B cOCTaBeé BRIILIABOR (docgop, TATaH) HIH MaHTHITHBIX
pacTBOPOB (KpylHbIe KaTHOHbI kanamua). XapakTepHo, 9T0 MUHUMAIbHEM
comepsxanuem docpopa B rpynue GazaJbTOBR OTAMYAIOTCHA TpAamObl MJIAT-
$opmennpx obxacreil m GasaibThl CPEAMHHBIX oKeaHmYecKnX XpebTOoB.
Ot 6azanbTOMIOB K CPEJIHEM NOPOJaM COJIep:RaHIe docdopa mouTH
He namensiercs (taba. 170),! fanee, no HANPABACHUIO K KUCIBIM TIOPOAAM,
oHo ToHmsKaercA jpocrarouno miasmo. IHemounsie MOPOZBL (taba. 171),
ocoberno HedeqmHCO/EP/ANlHe, XAPAKTEPHIYIOTCH CpaBHATEIbHO HH3-
kaMu  cofepmanuamu  docdopa. Bo3MoKHOCTE YACTHYHOTO  BBHIHOCA
$ocdopa M3 HTHX MOPOA B OCTATOUHKIE PACILTABLL (mermMaTuTH, AmATHTO-
BEe TOPONH) M THAPOTEPMAlbHLIMIL pacTBOpaMi (amaTHTOBHIE KOH-
TaKTOBO-METACOMATIYECKHEe IIOPOJibl) BIIOJHE BEPOATHA.

B oTimume oT MATMATHYeCKUX HOPOJ pacHpeseienne docdopa B MeTa-
MopdHUECKHX MOPOAaX OUYeHb OJHOPONHO M BEIYMCIEHHBIE ONEHKH mapa-
MeTpoB pacHpejeleHus ero comepxammit B ampuboimrax M rHeiicax
(rabm. 172) cymecTBeHHO He Pa3THIUMEL. AHAJTOTHYHEIME CPeHAMHI

1 [Toayuennoe, Ucrods us UMEOUEUCH ungopmayul, nOEuULEHHOE codepacanue
docopa e duopumazx mpebyem [MOYHEHUS .
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®ocdop B CpeHNX I KHCTBIX MArMATHYECKHX MOPOTAX

Tabauya 170

IToponsl, pernons! (B ckoG-
Kax 00seM BHIGOpKM)

x, %

S uan
lg

v

A mmr
A
lg

E nnn
ig

HCTO9HNEK
nadopMarun

JuopuTsr

Cpengee 1o 24 permoHaM
3eMHOro mapa (24)*

AHnesuTsl

Cpezimee mo 54 permomam
3eMHOr0 mapa (54) **
Unm (32)

HKsapnessie gmopnrsi

Cpexgee mo 25 persoHaM
BeMHOro mapa (25)**
Peangan=(26)".

Boerouroe
(46)

Jabaiikanne

T'pansognopnte

Cpenmee mo 30 permoHanm
8eMHOro mmapa (30)*
BRaBral(58) .

‘CCCP, reoCHAKIHHAIBL-
Hele PermoHE a3HaTcKoit
9acTH, obmas BeOOPKA
(53)

T panurer

Cpezmee mo 65 permomam
semmHOro mapa (65)*
Hapras (124) . . . . .
Baatmiickmii mut ofmas
Beibopra (103) . . . .
CCCP, reocHHRIEHAIB-
HbI€ PErmOHE a3MaTCcKOoIl
"acTH, o6mas BHOOPKA
(107)

Kuecavie sddysnsm

" ‘Cpensee mo 50 permomaMm
BEMHOTO mmapa (50) *

* CHOCKH cM. B Tagn, 22—

013

0,06
0,08

0.06

0,08

0,05

25.

Q7%

—1,000

—1,010
—1,268

—1,246

—0,979

—1,256
—1.387

—1,332

—1,246

0,228

0,305
0,036

0,216

0,028

0,032
0,543

0,294

0,170
0,363

0,265

0,430

0.275

0.36

0,49
033

0,29
0.98

047

0,26
0,60

0,42

0,14

0,08

033

0,54

[302]

A. M. TTe-
MEHHE A. A.
Curaun [48]

10. M. Cno-
vmop H P. M.
PomanoBa

A. M. Jle-
MAHH A. A.
CurenE [48]

[48]
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@oehop B METOTHBIX MArMATHIECKHX MOPORax

Tabauya 171

- A S man
IMopofsl, PerHOHE (B cn‘oﬁnax‘oﬁmm BEIGOPKH) =, % lg x slg v

CHeRATH, cpejHee M0 40 permoHaM 3€MHOr0 mapa

R T S N R R 0,09 | —1,113 [ 0,279 | 0,45
TpaxmuTH, cpefiHee IO 28 permoHaM B3€MHOro mapa

o auAS e Set 1S v o ok i R 042 | —1.047 10323 | 0,52
Hedeannopre CHEHHTE, CpejHee IO 48 permonHaMm

gemmoro mapa (48)% . . . . . .. ... .. 0,07 | —1.304 | 0,344 | 0,56
MdoroauTH, cpepHee mo 20 permoHamM 3eMHOTO ma-

T P B g S R e R SR 006 | —1,332 | 0,326 | 0,93

* CHOCKM cM. B Tadx. 27, 28.

[Ipumevanue, OLEHKN NapaMeTpos pacnpefileieHNA BHYHCIEAb Ha 9BM «IIpOMHHB».

®ocdop B MeTaMopduUecKnX MOpogax

Tabauya 172

-
; - —  |smm H
ITopossl, PernoHsl (B CKOGKAX 00BeM BHIGOPKH) %, % lgx e v 28-
SEE
AmdpuboanTsi
CpegEee 1m0 25 pPErHOHAM 3€MHOr0 mapa
Tl T S N S e S S 0,07 - 0034 | 049
ORBIRIER 0] . il i b olhasog: il St 0,08 | —1,260 | 0,351 | 0,57 | [241].
[241a}
VRS e R S e S R e R e 041 | —1,046 | 0,286 | 0,46
3amapmas Agpuka (40) . . . . . . . .. 0,08 | —1.268 | 0,385 | 0,64 | [156]
O-8 Maparackap (20) . . - - « + « « « o o 0,10 | —1.089 | 0,309 | 050 [ [154]
JEJIOTHTHI
Cpenmee mo 16 paiiomam (16)** . . . . . . 0,08 | —-1,276 | 0,350 | 0,57
T'ueiicsl
Cpegmee 1m0 31 PpermoHy B3eMHOr0o miapa
IR e Sl e 0,084 — 0,037 | 0,44
Tk o o arart e el BRI S O A 0,09 | —1.161 | 0,308 [ 0,49
3amapmas A¢pmka (70) . . . . . ... . . 0.06 | —1,243 |0,198 | 030 | [156]
O-B ManaracKap (34) = .-« « « « v v = oo 042 | —1,047 | 0,350 | 0,57 | [154F
[207]
Kpucraginyeckne cIaHnbl
Cpepmee mo 40 permoHaAM 3eMHOr0 Inapa
) i SR B SRR e S 0,06 | —1.323 | 0,300 | 0,48

#* CHOCKM CM. B TaGa. 29.

ITpumevanue. OLeHKN NapaMeTPOB pacrpefeneHus seuncaens Ha 9BM «IIpoMHHEB»,
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Tabauya 173

Pacnpeneaenne goedopa B ocagounoii oGomouke auToCHhePH HA KOHTHHEHTAX

- o &
o CE ES. | Bx8
Sé B u.gu\? a8,
TTopoast o gEE SN g0
EE 3§§ E': g =§ 3§
2ad sgf SORS
58e | 248 | 288 | 3828
‘Ocaounbie
I'nuEbl ¥ rAAHACTEE CIOAHIN . , . . . 0,07 He onp. 53,0
FIocH N mecHARARE . ) L o T 0,04 » 25,4
RO DOONRTIE o aaae s i 0,05 » 20,8
o3 1S L T IR L A R e 0.05 » 08
ST e T S e 0,057 100,0 80,4
dpdysusnnie
BasaneT naatdopMeHHbR o R S e 0,07 0,52 5,6
BasanbT reocHHKIHHAABHEIN . . . . . . 0,15 0,53 311
AR, o Lo AR T T b 0,13 0,49 413
Gt e R R Pt e R % 0,09 0,53 0.8
Hucme oqibydaBer |, . . . oo 0o, 0,05 0,44 21,0
Aoy e ST RS B P 0,12 052 0.1
DOHOIRTHL . .« . .« . R (s 0 0,06 0,53 041
BGPEIHEE Wik gy 4 WS Tl 2 S e R 0,11 0,49 100,0 19,6
‘Cpennee Jis  ocaj0ouHoil 060J0YKH Ha
WOHTHHOBTHY o, o, . b v 0,067 100,0

cofiepxanuAME Gocopa XapaKTepH3YIOTCHA TaKike BKIOTUTHL W KPHCTAT-
JIMYECKHe CAaHIbB, B KOTOPHIX (ocdop pacupenened JdorHopMasbHO.
Bausnue npomeccos Meramopusma Ha ycpemHeHme cofeprRaHus Qoc-
dopa B mopomax paceMaTpMBaeMoil TPYNIB — OXHO M3 BO3BMOJKHELX
00BACHEHNIT 0TMEYEHHOTO FABICHUSA.

Pacmpenenenne docpopa B ocajmoumoit um «rpammTHOi» 060I0UKaX
amrocheps npusejeno B rabn. 173, 174. Watepecno orcyTeTsme cymect-
BEHHOTO Pa3aHuuA B cofepxanuu Gocopa B HHTPYBUBHEIX M MeTaMop-
duuecknX moposax, a Takke B 0CANOUHON M «TPAHATHOY 060J0TKAxX
B IEJIOM.

248



Tabauya 174
Pacnpenenenne doedopa B «rpannTHoii» ofomoure amrocdepst

o I A |2
= B2
E 3 § B E E
£ E g | =8
2 EE g2 | &5
i 85| B8 | BE |B%
85 | 25 | =: izt
53 | 8E | g5 |g38
(53 i | Em |&ES
MarmaTnueckne
i e R R T TR Sl 006 0,26 63,7
P NBEOTBODITEL '+ ¢ v o e 6w e conisibaiiulig ey 0,11 0,29 21.5
HKBADIERNS NHODHTH . . . v « « « o « « o & o = 0,11 0,34 2.9
HEROTMTRG 0 5l e L ant St 0,18 0,36 1,6
IBROOTO ol SRR sl e R 0,14 0,53 90
BIEPRAOTITH: ooy i oo o @i e e il al s 0,06 0,66 } 0.3
T R N R RO e T | 0,04 | He omp. 2
L e e S ey e e e S 0,09 0,45 09
Hedenunossie CHEHATHL . . . . - « « = « « « - - 0,07 0,56 0,1
RO TRSE A R G R G I SRR A B 0,085 0,30 100,0 | 544
Meramopdmueckne
T AT el e SR R e ISR e i SR 0,084 0,44 }84 0
KpucTajjiudecKme CAAHIBL . . . . . . . . o . . 0,06 0,48 g
B HpapnETH H HECHU8EHKH . + - . '« o <+ daius 0,02 0,50 70
AMBEOOBBTEL .« s o ¢ o o 4 le e 6 wile aieiaal 0,07 0,49 82
PAPDOBBTEY i wivs o v s | 0] 5 1's oo g o 8] ohi sl et o 0,05 | He omp. 08
8 G R A R R e R e e 0,068 0,46 | 100,0 | 46,6
Ci)e,r_mee AAA «rpaHUTHOIY oGomoukn anTocdepn . | 0,077 0,37 100,0 | 100,0




I'TABA 1V

CPEJHHA XHMHYECKHA COCTAB TOPHbIX NOPOA
W 06ONOYEK NHTOCKEPDI

B macrosmmei riaase 060o0mensl TaHHBIE, H3I10/KeHHBE B OpebIyIHX
raasax. OxapakrepusoBaHHbe B Hell MOJeNN cpejuero cocraBa o006oio-
yex Jurocheps (Kak U Bece OpeAecTBYIONIME MOJeJIN) TOJKHB IPHHH-
MarThCcs JIMIIb Kak IepBoe Npubamkenue IPUPOIHLIX pacOpemedeHHil.
Bpmeck Takske 0000MeHE N3M0YKEeHHEIEe BEHINE JAHHEE O pacIpeeaeHnn
noponoofpasyoImuX XUMUIECKUX DJIEMEHTOB B OTAeAbHHX THOAX TOp-
HEIX TIOPOJ M B KAYecTBe W/IIOCTPAUMH IPUBEIEHH CPEeJHHE COCTaBH
MOPOJ B OKHMCJIAX.

Ciejyer moJ4epKHYTH OIPEJeJeHHYI YCIOBHOCTH OOMENpUHATOrO
u300paskeHnsl CPEeIHHX COCTABOB TOPHEIX TOPOj B BHJe COBOKYIHOCTH
COJIepsKAHMI OTAEIbHBIX DIeMEHTOB (MU OKHCJI0B) B OPOIEHTAX, CyMMa
roropux mpusegesa k 100%. Ilpu momgoOmom maolpasKeHHH CpeJHUX
COCTaBOB CPeIHNEe COACP/KAHUSA OT/(IbHHIX 3TeMEHTOB, HMeIONiue OTHO-
CHTeNBHLIT Xapakrep U oupeleleHHbe Ipegenasl Koxefamms, npuobpe-
TAJOT He CBOMCTBeHHBIL UM «alcodOTHEIY Xapaktep, oGycaoBIeHHBII
pamramu 100%-moit cymmer. Tarkum obpasom, cpefune COCTaBsl TOPHKIX
nopox, npusefennrie k 100%, caemyer paccmarpmBaTh Kak HaGop
clyuailHRIX BHAYEHHH CpPeJHHUX COJep/RAHuil 9IeMEeHTOB, KaKmoe W3
KOTOPHIX BEIXBAUEHO W3 CBOICTBeHHOTO €My J0BepHTeIBbHOT0 HHTepBaJa
Koaebanmii. ITo Beerjga meo0XoAUMO MMeTh B BHIY IPH CPaBHeHHH CPeJi-
HEX cocTaBoB mopoj, npusegenanx k 100Y%.

B rafanmax, XxapakTepusyomux pacupegelenne mopogoo0pasynomux
XUMHYECKIX 2JIEMEHTOB B OT/[@bHLIX THIAX TOPHEIX OPOJ|, NPHUBEIEHE
ko3 PUINEeHTEH BapHALUN COJEP:KAHUM, OIpefeeHune [ COOTBOTCT-
pyomux BrGopok (cm. ra. [II). B measx oOnervenus B rabimmax He
MPUBOLATCA BEPOATHOCTHHE OMMOKM CPEJHNX, KOTOPHe JAaHEL B COOT-
BeTcTBylomunx Tabaumax raasel I1] mam moryr OwniTh 1erko BEIMHCJIEHEI
mo m3BecTHON opMyne, WCXOAA W3 ONEHOK CPeHEero apuMernyeckoro
cojlepsiannsag u Kosdduumenra Bapumanmii.
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1. OCAJIOYHAA OBOJIOYKA

Ocagounas oOoaoura aurToceps sBiasercs Hambojee eTalIbHO
' TeOXHMUYECKH M3YYeHHOH reocepoit 3eMHOTO mapa, B mpefieax KOTO-
poit GOJABIMIMHCTBO OCOOEHHOCTEH XMMHYECKOI0 COCTaBa TOPHBIX HODPOJ,
| CJAraIMUX Te WM WHHE CTPYKTYPHEE BIeMeHTH 000J09KH, MOTYT
‘0BITh MHTEPOPETHPOBAHBI HA MOCTATOYHO YOeZHTENLHOH Te0J0THIeCKOil
- ocHoBe. O HAKO W B HTOM cJaydae DA IeOXHMUYECKHX YePT OCATOYHOIL
- 060709KY (TAaKUX, KaK W30HTOK KaJbOUsA B OCAJOYHEIX DOPOJAAX MO CPAB-
HEHAI0 ¢ MarMaTHYeCKHMH H Jp.) eme He MOJYYHI YHAOBJIEeTBOPHTEIb-
HOro oOBsAcHeHHWS 1 TpedyeT MOMOMHWTENBHBIX YIAYyOJeHHBIX MCCIeN0-
BaHUil.

OG0 B mpefienax ocafgo4Hoil 000J0YKH IpH oONpefe]eHAH ee
COCTABA PA3JMYAIT YeTHPE MAKPOCTPYKTYPHEIX ajeMeHTa: 1) ocamouHmii
4exos ApeBHHX miaardopM; 2) oCAIKH TeOCHHKINHAJEH (K KOTODPHIM

B pAje clyuaes IPHCOEINHAT 30HY menbda); 3) ocapkm cyboxeammge-
- ckux obmacTeil (IpeMMymecTBeHHO MaTepPHKOBHIl CKIOH) W 4) mejgarumde-
CKUe OCAJKH OKeaHoB.

Opuu mecaegoBaTesn IPH mojcdeTax 00beUHAIT 0CaJKu MeabdoBoit
| 30HBI M MaTePHKOBOTO CKJIoHAa B cyOKoHTHHeHTaabHyml obmacts [100].
Jpyrue npeanountaoT Bujenenue cybokeanndeckoit obaacTu, B KOTOpyio
oHN uam BrawovaiTr, kKak A. [loxgepsaapr [280], man He BKIIOUAIOT, KAK
M. Xopn [223], M. Xopu u [[3. Agamc [225], sory meanda. B mocaen-
HEM CIIyJae ocajku menb(a BRIOYAIOTCA B KOMILIEKC OCAJKOB TOJBIIK-
HEIX TOSCOB (Te0CHHKJINMHAJEH), UTO WMeeT OIpe/eleHHbIIl TeoIormae-
CKHil CMEIC.

B macrosmee Bpems B peayabrate pabor A. B. Ponosa m papyrux
[94—100] wumeercs namboiee moiaHas reoxXmuMmmyeckasa uHQOpMAaNHT
0 ocajouHOMYy 4Yexay miatdopm. 3HAUNTEIBHO MEHee CHCTeMaTHYecKH
U3YUeHH IeOCHHKJIMHAIBHLIE 30HBI, XOTA H B BTOM ClIydae HEKOTODHEe
pernonn (Kaskas m ap.) mayuensl foctaTouno jaeranbno. HepasHomep-
HOCTh HM3YYEHHOCTH TeOXHMHH TeOCHHKINHAILHHIX 0CAJKOB B Tria00aib-
HOM IUIaHe He II03BOJIAET HA COBDPEMEHHOM drame 06ocHOBATH TeoXHMUYe-
CKHEe MOJeJN pacupe/ieleHns XUMUYECKHX JJIEMEHTOB B ocafouHoil obo-
Jd09Ke ¢ JKeJaTeNbHOIl JocTOBepHOCTBIO. B mammoM caywae mpobaema
HECOMHEHHO 3aKII0YaeTcs He B HEeJ0CTATOYHOM o0meM KoJIWdecTBe IIPO-
aHAIMBHPOBAHHEIX TPo0, a B KOJIMYECTBe PETHOHOB, OXBAYEHHBIX HCCJIe-
J0BaHUEM.

B ra6a. 175—179 npusesens faHHEE O Pacupejie]eHnH mopogoodpa-
3YIOIAX 3JIEMEHTOB B 0CAJ0THEIX MOPOJAX U 1A CPABHEHUS Pe3yJIbTATHI,
moJyuYeHHse APYruMu mceaegosarensiMm. Caemyer sameTrnTh, 4ro Gim-
soctb nudp K. Typersna [323], K. Panxamu [285] u M. Konses [170]
00BbACHSAETCA TEM, 4TO MCXOJHBEIM MATePHAIOM IIA HX IOJCYETOB CIy-
mumn ganasie @. Kaapra, B 1o Bpems xkak J[. T'pum [202] monmocrsio
ncnoasadosan mopcuerst K. Typewsma [323]. Opurumancusie JanuHbie
A. B. Pouosa u gpyrux [99, 100] ornmuarporca Oénpmeii mpejacraBm-
TeJIBHOCTBIO M aHAINTHIeCKOi moaHoTOM (onpeseens u nogcuntamsl CO,,
OpraHWYecKmii yriepox, cepa m xaop). JlwGonwTHO, 9TO, HECMOTPSA HA

251



Tabauya '175

Pacmpejiesenne mopojoodpasyyimnx XuMI4eckux 3J1eMeHTOR
B ocafounoii ofonouke aurocdepsbt Ha KoHTHHEHTax, sec., %

A. 5. Ponos,
A. A, fApomenckmif, A. A. Beyc
1967 r. [100]
CpenHee L1sl 0CAZ09~ Cpenuee A oca-
HOM 0GOTOMKI CpenHee A Oca- | J0UHON 06OIOUKM
: JLOYHELX TIOPOLT KOHTHHEHTOB
DIeMeHThI EE ’% & Eé KOHT HHEHTOB (c Y‘Ig’ll;(:’%nﬂ)(hdm’-
o3 |38 (5%
2| BE R
5820 || . _
; : E ;" = = hg x V x Vv
52| 8eE | 2ef
N AT A T R 49,6 | 48,1 48,7 | 49,5 —_ 48,9 o
<R e b e S 230123351 238 | 23.6 0,21 24,3 0,17
i: | e s BN L S 577| 7.26 | 6,87 | 5.40 0,32 6,0 0,27
AT e S e e AR 388| 4,09]| 4.27 | 3,44 0,32 3,9 0,29
e e O S i s 202 1,79 | 185 | 1.94 0,44 2,0 0,40
| R A R 005 0,40 0,05 | 0,06 0,48 0,07 0,44
U AN S NS SR e ! 8,76| 845 | 830 | 8,78 0,59 8,00 0,46
i L B A G.e0| 4.35 " 1:16°] 1.08 0,55 1,3 0,48
RV R A T Yl R 1,751 1,86 | 1,681 1.73 0,42 1,8 0,45
e L e N 039 039 0,39 | 0,34 0,34 0,40 035
1Vl R R R 0,38| 030| 032 | 032* He onmp. | 0,3 *| He onp.
i el GG R et L 0,05] 008 0,07 | 0,06 = 0,07 —
Citaasener CORY e 278 204 223 | 3,00 | He omp. | — —
ITpoune (Cypp. S, Cl) 147| 059 | 081 10,75 —_ - —
* Bea y4erta mopoBoil BoOel.
Tabauya 176
Cpegunii xuMuyecknii cocTaB ocaJoYHBIX HOPOJ KOHTHHEHTOB, Bec. 9
A. B. Ponos, | A. 5. Ponos,
A, Hoapepsaapr, M. XopH, A. A. flpo- | A, A. Muran-
1955 r. [280] 1964 1. [223] e BCKMI, cos, 1970 r.
1967 r. [100] [99]
Ocamounsie 110POIbI
= 2 2
DnemMeHTHI s E ® % %
g g S Ea uexaa Pyc-
¥ N = %8 | reocunkamna- | CKO# m Cene-
g z g 2o neft POAMEPHKAH=
2 = B == cKoil naar-
Ex £ -8-eu 2 E'g' dhopm
&5 g | §5 | 528
EE g Eg | 8=3
B sl e e el e 49,76 48,75 — — 49,46 49,52
o LT AN SRR 28,3 24,2 24,4 28,3 26,4 19,22
1 T R et . 4,72 6,04 5,29 | 5,90 8,21 4,02




Il podoascenue maba, 176

A. B. PoHoB, | A. E. PoHOB,
A. IMonpepBaapr, M. XopH, A. A. Aipo- | A. A, Maran-
1955 r. [280] 1964 r. [223] MIeBCKHE, cos, 1970 r.
1967 r. [100] 9
OcajioYHbie 110 POl
= = E
DaeMeHTH 8 B SE
g s oL E e
= E Z Ba yexjaa Pyc-
= » = HE reocuiran- | CKOH 1 Cese-
S a £ ae Hazaeit poamepHKaH-
= = = == crofl nar-
g2 S e raEs Gk
Eg 518N hats
EF 3 s | 58
50 T MBS L LR S 2,61 3,38 270 297 469 1,53
T e SRR Sl T e S 1,74 2,28 1,83 | 1,36 2,04 0,68
|G e St S RIS r g Cmegmt | Cmegwm | 0,02 | 0,02 0,15 0,04
R e SR SR S 7.56 8,98 621 12T 3.92 12,57
| e P g R T 0,59 0,96 1,30 |- 435 1,55 1.44
T TR L VR - 1,74 1,99 1,74 | 1,96 191 1,51
s BB [ SR 0,24 0,30 0,30 | 0,33 042 0,27
R SR — - = = 0,34 0,39
] T S L T 004 0,04 0,05 | 0,06 0,09 0,04
st LB 2,70 3,08 - = 0,72 4,09
$3 T A el MO S - — e — 0,70 3,40
Tabauya 177
Pacupejeienne mopogoodpasylomux XuMHYECKAX JJIeMEHTOB
B 0Ocajl09HBbIX NOpoxax, sec. %
Ileckn H rec-
CasmmcTsie cnas- |Camest (cp. no 20|  wamuku (cp. | MBBECTHAKM
st (cp. mo 24 pe- | permonam, 3214 | mo 20 permo- | (CD. 10 20 pe-
SleMeRTH THOHAM, 252 aH.) aH.) HaM, Oonee THOHAM, 362
211 au.) an.)
ol S -5 x v * v
70 el R ERCE S 49,0 =R 49,5 = 91,5 — 492  —
e e L 27,50 0,08 |2545 0,06 34,70 | 0,09 | 340 070
élw ........ 8,65 0,28 9,49 0,10 286 034 g,gg 0,70
i R S 2,42 S S 1,64 ,
ST 38| (039 | g0l (028 | 117 j0.25 | o5 jo.45
R St S SR 1,50 0,26 1,50 - 0,39 073 055 | 095 039
ST SR ERT e e 0,08 0,50 0,05 0,40 0,04| 045 | 004 064
s R ey Redig 200 0,48 222 0.56 268| 087 [3250f 012
T i il il 0,98 0,52 084 0,44 092| 059 | 025 0,72
iR R (e S 2,70 0,23 2531 022 132 |° 032 028 "0
D A e 0,38 0,32 047 0,28 030 045 | 042 0,42
3 T P B 039 | He omp. | 0.51| He oup. | 0,25 |Heonp.| 0,09| He omp.
T O S Sl A 0,07 » 0,07 » 0,04 » 0,05 »
Coprs S+ Cl . . . 1,00 — 1,50 - 0,60 — = =
C (sa cuer CO; 0,71 — 1,02 — 0,85 — |11,0 |He onp.
JIpoame i-iov s . . 0,24 — 0,23 - 040 — 0,30
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Tabauya 178

Pacnpeneaenne mopoiooGpasyiomux XuMuuecKnx HIeMEHTOB
B NIAHHCTHIX CJHAHIAX W IANHAX, Bec, O

i) Pl =) o o
= iR S| B8
% £ M g7 i E: 3 A, B. Pouos,
B 25w Ew Gl B A. A, Hpomencmm
Hao g,ég Lo M ~E 1967 r. [100]
DeMenTh K5 Co =3 e 2
Iaussl 1 pan-
TiAHNCTHE ClAHIE gé = | HUCThle ChaH-
EEZ | sl reocus-
RS Kanmuaneit
0 e AT e S B S — — — — 148,0 49,8 49,2
o R R ) 7.30%|27.3 27,10 | 26,00 | 7, 30* 25 2 26,04
A13+ .......... 8,00 8,19 816 | 8,01 8, (JO 8,63 9,30
iR Do Jar2| 473 | 460 | 388|472 o e
PRGNy e 1,50 1,48 147 | 1,64].4,50 1.48 1,51
L T R R e 0,085 | 0,062| — 0,03 | 0,085 0,04 0,06
b R MRS S e 2.21 2,23 2,221 2251 221 3,39 291
L T e R CY R 0,96 0,97 0,97 | 048] 0,96 0,56 0,94
I e TE C e 2,66, |- 270 2,69 | 249 2,66 2,50 2,29
S B 0, 46 0 43 0,39 0 44 0 46 0,52 0,42
H ........... 0,67 0,49
........... 0,07 0,07 0,07 0,07 0,07 0, 05 0,07
Copr! s S MR e — = — = = 1,28 0,94
Ilpoune (Brawwas C aa
ok B e T R — — = ) g 1,06 0,76

* ITo-BRHANMOMY, Tanorpaderan onevartka, BepoATHo, ciaexyer 4Mrarte 27,3.

Tabauya 179
Pacnpenenenne moponooGpasyonmx xuMuuecknx DIEMEHTOB
B NeCYaHUKax I Kaplomartax, mec. 9

i e R O T

Ll é?: L

IR W AR O VO & -l o i el o

DneMeHTH [:'g M f.‘g = EE 5‘3 %g E‘g

42 | 52 | B2 | 6BS | <B | &8 | g2

IMecuanuxn KapGouarst

I S S e SR B G - == 500 — =i 470
< Rt s B AR Bl B O 36,80 |35,90 |36,80 3() 201 2,401 355 240
Uit S e S e ST i e 2,00 |'.3.20 2,90 3,76 042 097 | 0,42
o MR WG 0,98 1,86 0,98 | 2.36 038] 087 0,38
e P e eSS 0,70 0,81 8 7716 (M 4,70 | 4,55 | 4,70
T R SRS B R e AT i 0,001 0,001 0,001] 0,077 0,40 | 0,04 011
e A S SRR B S e 5 3,91 2,24 391 2,22 30,20 | 27,20 | 30,20
Iy o e L S PR M S R 0,33 0,38 0,33 | 0,89 004 004 0,04
gl e NS R A el 1,07 1,32 1,07 | 1,08 02711025, =027
RER el e e SRR 0,15 0.20 045 | 0,24 0,04 | 004 0,04
RllB iy 5L T SRt 0,017 0,05 [ 0,017 | 0, 04 0,04 0,03]| 004

Copr. [} CI, S ......... 0,03 e 5k S i o




pasimupge B MCXOJHBIX AHAJUTHYCCKHX NAHHHIX M METOJlaXx MoJcTera
HEKOTOpOe pacXo;K/leHHe Me;K1y TOJYIeHHEIMH HAMH OIEHKaMH U JIaH-
apiMa A. B. PomoBa m A. A. flpomeBckoro B 0CHOBHOM OmpeJeisiercs
pasimumeM B NIPHHATHX JUIA TOJCYETa COOTHOIMEHWAX 3PdysmBHBIX
Hopojx B reocHHKJmHAAAX (eM. ra. II).

Hndopmanus o cocraBe OKeaHHYECKHX OCAAKOB B OCHOBHOM GasH-
pyercsi Ha pesyabrarax mccaegmosanmii E. I'onsabepra m I'. Appemmyca
[198], C. 9xp Bakmna u k. Puaes [182], a Taxme K. Typexsama m
K. Bememoms [324]).

Bee nmerommecsa fanusie Goinn o6odmens: M. Xopuom [223] n nepe-
cunTasl ¢ momompio IBM ¢ mennio monyuenms CpejHHX COCTABOB CyO-
OKeanmyecKux (cybmerarmveckux) u meJarmueckux ocaakos (tabma. 180).
Caenyer ormernts, uro ganuse C. 9ap Bakwaa u ik, Pnaes B Mmamun-
HOM TOJicUeTe He YJacTBOBANN, TAK KAK N3 M3YUEHHHIX MMH OCAJKOB
nepej aHAJM30M OBJIM yIajdeHs MOpOBasg BOJAA U PAacTBOPHMEE COJH.

Ta6auya 180

Cpepunii xuyvecknii cocrap oxeannueckux ocajgros Muposoro okeana, 9.
ITo M. Xopny [222]

OKxeaHHYeCKHe OCAIAKN

DneMeHThI & arm-
Puarme | otk | oA
3 21,9 17,5 238
Al 9.44 6,32 8,2
| AT e e R B e U 5,01 3,24 4,2
N e N e R T 1,64 1,09 13
Mn 0,37 0,23 0,3
Ca 2,77 8,33 4,9
Na 2,35 187 2,2
e 2,88 1,82 2,5
e 0,57 0,53 0,5
B 0,15 0,13 0,14

OrHomenne Macc cyOmemarmgeckKux U IeJarnvyecKHX ocagkoB (cooT-
BercTBeHHO 7459,2 m 4582,7 reorpamm)!, coraacuo nmoxcaeram M. Xopua,
cocrapasger 1,62. PaccumraHmmil, WmCXoHA U3 9TOro, CPeIHHI COCTAB
OKeaHNMJeCKHX ocajkos mpusefen B Tadx. 180. B mopmcwerax cpemmero
COCTABA 0OKeAHWYECKHX OCAJKOB, BEINOJHEHHBIX PAB3JHIHBEIMU MCCIEI0Ba-
reasmm [281, 223, 100], umetorca 3aMeTHBIe PACXOKEHHsA, 00YCIOBICH-
Hbleé Pa3IHINeM IPHHAMAEMHIX HCCIe0BATENAMH MOJCYETHHIX ITapaMer-
poB (raaBHEIM 00pasoM ofbeMa M pacIpoCTPaHEHHOCTH Pa3INIHBIX THIOB
ocagkos). Taxk, Buumcnenusie M. Xoprom [223] oGwembr ocagkoB cy6-
merarmgeckoil (MATePHKOBBIH CKIOH) M mexarmieckoil obmacreit cooT-
BeTcTBeHHO cocTaBiAnT 315 m 241 man. kM3, A. B. Ponos u A. A. flpo-
mesckoit [100] ompemenmam oGBeM o0cagKoB OKeAHMYECKOH KOPH B

Y leoepann = 1020 2,
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295 man. kM?, oGbejuHEB 06/1acTh MATEPHKOBOTO CKIOHA ¢ KOHTHHEH-
TadbHuM meabhom (190 mum. wm?).

Cnenyer mpuaHaTh, 9TO BHAHHA TEOXHMMH MOPCKMX OCAJKOB BCE
eme ABAATCA H0CTATOMHO ()ParMeHTApPHBIMA KAK ¢ TOYKM 3DEHHA OTpa-
HUYeHHoro o6beMa aHAJMTHYECKOH WHPOPMALME, TAK U B CBA3M C OTCYT-
CTBUEM ONPE/eJeHHNX IaHHBIX 0 TeoJOTMYecKod pacnpocTpaHeHHOCTH
1 00BeMHHX OTHOMEHHAX 0CAJKOB PABJMYHLIX THHOB. B cBszam ¢ mmpo-
KHMH MacmTabaMy HecaegoBaHuil B 00J1acTH Te0JOTHA OKeaHa B Oimaii-
Hiee BPeMs clejlyerT 0KHAATh NOCTYIUIEHHs HOBOI mHPOpPMAIUM, KOTopas
NO3BOMUT YTOYHHUTH UMEONIecs JAaHHLIE Te0JOTHHA U TeOXHMHAH MOPCKMX
0Ca/IKOB M paspaloTaTh NMPHEMIEMYI0 Te0JOrHYECKYI0 OCHOBY A IOJ-
CcYeTa XMMHYECKOTO CcOcTaBa 0CAN0YHO 000J0YKW B IeJI0M.

2. «'PAHUTHAfA» OBOJIOYKA

Pacnpepenenne mopogoofpasyomux sieMenTos B «rpanuTHOI 0060~
aouke aurocdepn mpexcrasieno B Taba. 181—182. JloGonmto pas-
AleJIeHne DIEMEHTOB HA TPYNNBl B 3aBHCHMOCTH OT cpefHero Koaddu-
IMEHTa BapUaluu, IPH DTOM (KEJAe30 M HATPHil 06pa3yior ciaeyiomymo
3a KpeMHueM H aJIOMUHHEM TPYNNy 3JeMeHTOB, OTJINYAINIAXCA OTHOCH-
TeJIbHO PaBHOMEDHHLIM paclpefieleHHeM B «TPaHUTHOI 060J0UKe.

Tabauya 181

Pacupenenenne mopogooGpasylomnx XnMHUECKHX 2JeMEHTOB B «TPaHUTHO i)
obodouke murocdeps, rec. %

MarmMaTHYeCKHe 1OPOIH Meraxgg?;:ecwe Cpenuee
dnemMenThl

x v x v x v
AR 479 — 48,1 — 48,0 —
o G T 31.8 0,03 29,8 0,06 30,9 0,04
4 TR 7,87 0,07 8,16 0,10 8,00 0,08
i P RO 2.90 0,14 4,53 024 3,66 0,19
1) e S O 0,96 0,21 1,67 .33 129 0,27
T e 0,056 0,49 0,076 0,39 0,06 0,44 ¢
Wk 213 0,23 2,95 0,28 251 0,23
Lo e LRI 2,63 0,14 1,80 0,26 2,24 020
K. ..... 3.01 0,17 2,24 0,31 2,64 0,24
1T AR A 0,29 0,26 0,38 0,34 0,33 0,30/
S, K 0.23 017 043 0,12 0,37
P 0085 0,30 0,068 0,46 0,08 0,37

IIpm cpaBHeHUM CpeJHHX COCTABOB MArMaTHYECKHX TOPHBIX TOPOJ
obpamaer Ha cefn BHuManme GIM3KOe CXOJICTBO MEK/Y COCTaABAMM THeH-
COB, TPAHOJMOPUTOB M CPEJIHUM COCTABOM «TPAaHUTHON» 060JOYKH, KOTO-
pas ¢ 9TOH TOYKM 3PEHHA MOKET PacCMATPUBATHCH KAK T'e0XHMHYeCKWiE
AHAJIOr rpaHoyMopuTa (rpaHojmopuroBas obomoura). PacemarpuBaemas
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Tabauya 182
Cpeannii xuMmyecknii cocTas MarMaTnyecknx mopog aurocdepsi, mec, %

B. Toawa- | A. IToagep-
. II. Buno-|K. Typexan a: ‘% 3 .
AJ1eMeHTHl Arpanua, 19%’3 ik Iln;ﬂn:_‘ 1“;;? I Hﬂﬁ%ﬂ?‘f‘ﬁ' Mi Bjﬁgf? pr{i. 1
1982 r. [27] [323] [199] [280] [170] [223]
e bty AT00 = 46 6 - e o
o PR RS Bty 29,70 200 31,00 276 28,50
ARL AT 8,05 1,13 8.13 8,20 8,12 7.95
L e 4,65 4,34 5,00 3,24 512 4,23
SRR 1,87 1,90 2,09 1,24 244 1,76
M T 0,41 0,08 0,10 0,077 0.086 0,41
2 WA 2,96 3,95 3,63 2,72 3,63 3,62
e e 2,50 241 283 2,60 2,85 2,81
e T R 2,50 2,52 259 2,14 2,60 2,57
L SN 0,45 0,61 044 0,36 0,63 048
B G i & 0,093 0,087 0,42 0,087 0,13 0,11

AHAJIOTUA, NOAIEPKUBAKIIAA HPEEMCTBEHHOCTh XHMUYECKOTO COCTaBa
MeTaMopdM30BaNHEIX HECTaHO-TIMHHCTHIX OCAJOYHBIX HOPOJ M CPEIHero
cocraBa «rpaHuTHOID 060T0UKM, ompemenser 0cofyI PoIb IPaHOLUOPU-
TOB B cTpoeduu auntocepni. Bamsocts cocTaBa KpHCTANIHUYECKHX CJAH-
IeB M IPaHOAMOPATOB W PPAHOMOPHUTOBEIH cocTaB GONBIIMHCTBA PAa3HO-
cTeif maparseiicoB m MurMarturos (cM. Tadm. 185, 186) cBumerenancTBYIOT
0 BO3MO;KHOCTH Ipeo0pazoBaHWA HeCYAHO-TIMHUCTHIX OCAJIKOB B TPaHO-
AHOPHTH B TpoIeccax MeTaMopPHaMa W NOCHEAYIONEro MaJNHTeHe3a
Ge3 npUBHOCA WM BBIHOCA TIABHBIX KOMIOHEHTOB. B aToM, B yacTHOoCTH,
COCTOUT HPUHIMITNAJBHOE PasInIne MeKIY CPAHOTUOPUTAME W I'PAHH-
Tamu. I'panutsi Moryr OHTH TOTYTeHE H3 OCANOTHBIX MOPOXK TOJBKO
B pe3yabpTaTe UX Kopeumoi mepepaloTKHM, CONPOBOKAAIOIEHCA IIPH-
BHOCOM 3HAYATEJIBHEIX KOJHYECTB KPEMHNS ¥ Kalus ¥ BEIHOCOM CYIIeCT-
BeHHOro M30BITKA skemesa, Maruma W Kaabius. OcofeHHOCTH XHMUYe-
CKOTO COCTABA KPUCTANIHIECKHX CHAHIEB, PHECOB, I'PAHOJHOPHTOB M
CPeJIHuil coCTaB «IPAHATHOMY 060I0UKH MOBBOIAIOT CYAATH O HEBOZMOK-
HocTH ofpasoBanms TIpaEATA MyTeM OPOCTOT0 NAIMHIEHE3A NeCYaHO-
ramHECTHX ocajnkoB. Ilocmexnuii Mosker mpmBecTH ToJbKO K oGpasoBa-
HHIO TpaHoanopuToB. (DopMuUpoBaEWe THEHCOBEIX TIOPOJ TPAHOHOPHTO-
BOTO cocTaBa mpejicTaBiser co00il Hanbosee MUPOKO PACTPOCTPAHEHHII
nponece raybokoro MeTaMop@HUECKOro M3MEHEHHs NecYano-TAWHNCTHIX
OCaJIkoB B Tpefesax APeBHHX IIUTOB HA CTAJMAX MeramMopduaMma, may-
mux 0e3 CymecTBeHHOT0 TeOXHMHYECKOro IpeoGpasoBaHMsA MCXOIHBIX
ocajgroB. C paceMaTpuBaeMBIX HOBHINE HAaXOAAT Tak:Ke oObAcHeHHEe
peakoe npeofiafianue rpanoJIMOPUTOB Haj TPAHATAME B DPAe TeOCHH-
KanHajei, nonobunix Anjcko-Kopamibepekoil reoCHHKINHAIT, HEKOTO-
PHIM ATBIHHCKUM Te0CHHKINHATLHEIM 30HaM EBponsl u pyrux paitonos.
[Tamunrenes mecuaHo-rIMHUCTEIX OCAJKOB B TAKAX TeOCHHKJMHAIAX
NPOXOANI, HO-BUAUMOMY, 0Ges CYIEeCTBEHHOTO IPHBHOCA W  BHIHOCA

17 3axaa 1605 257



MeTPOTEHHBIX JIEeMEHTOB 13 MePBUYHEIX 0CAJKOB, B peayiaprTare olpaso-
Bajuch MAJHHTEHHBIE MATMBL I DAHOJNOPHT-TOHAJTHTOBOTO COCTaBA.

Ananua MMEIOMHUXCA MATePHAJTOB, XAPAKTePUBYIOUWMX pACIpejiee-
HEE TeTPOTeHHHEX KOMIOHEHTOB B KHCJABIX M CPeJHUX MArMaTHYeCKMX
mopojax, ¢ OfHON CTOPOHLI, M MeTaMOp(UIeCKHX HOpojax, ¢ APYToii,
M03BOJIAET CYAUTh O TPeX BOBMOMKHHIX HYTAX 00pasoBaHHA TPAHUTOB
B aurocdepe:

1) myreM rayBGoKoro MeTacoMaTHYeckoro mpeoOpasoBaHUA MeTaMop-
(puuecknx wian Gojee OCHOBHLIX MePBUYHOMATMATHYECKUX MOPOJL (B TBep-
JIOM COCTOSTHHH) B Pe3yJabTaTe IPHBHOCA IOBEHWJIBHLIMH DPACTBOPAMMU
KpeMHUS W KaJdus M BHIHOCA U3 II0POJl 3HAYMTENbHBIX MAce keesa,
MATHUA W KaJaplus (PpaHuTusanus B npefesax JApeBHHX maaThopm);

2) nyrem ¢paxnuonnoii anddepeHnmanuy DajlMHNeHHOH TPaBOAHO-
putoBoil (uwim Gojee OCHOBHOI) MATEPHHCKOH MAarmbi, COIPOBOKAAI0-
meiica oTjesenneM OCHOBHBIX Tuddepernuaros, oboramennnx Qemude-
CKUMH KOMTIOHEHTaMH;

3) myreM nepelNIaBIeHHsA NeCTYaHO-TIMHUCTHX OCajkoB (TouHee mnX
MeTaMOpYUUeCKHX DKBHBAJIEHTOB) B HpejlesiaxX JOKAJIBHBIX TEKTOHIYE-
CKHMX 30H INIYOOKOTO BAJI0KeHNA B YCJAOBHAX BOCXOJHANIEro HOTOKA Iiy-
OMHHBIX KPeMHUIl-KaJUeBBIX PACTBOPOB.

Ucxons na olmenssectinoil ¢BSSH IPAHHTOB ¢ PerHOHAJBHBIMH TeK-
TOHWYECKAME 30HAMM, TPeTHil IyTh upeicTaBiserca Hambosaee obmum
M BEPOATHHIM, 0COOCHHO JJISl Te0CHHKJIMHATBHEX PETHOHOB U 30H AKTHBH-
aalum  gpeBHEX maatdopm.

Pacemarpusas ocoGeHHOCTH pacipefenenns mopoioodpasyomux ae-
MEHTOB B KHCJBIX Marmarmueckmx mopogax (rtabu. 183, 184), caemyer

Tabauya 183

Pacnpeieacuie mopoooGpasyomux XuMHICCRNX HICMECHTOB B KHCIBIX
MarMaTHYECKUX [OPoJax TFPyNnbl rpasnTos, sec. %

: r p B , PHO-
Tpasis cpetttt | Lo (e, Mo | ammaned (cp. | i, oGoHmman
Dacwenrs | FaM, 1967 am) | 30 DevuOuaM, | 10 55 BOHORAN, | QR V00 amy

x v ® v x v x v

, T I CRE R o1 1 — |Heomnp.| — |Heonp.| — 4940 —
o R I (- 6 0,02 | 34,00 0,02 | 340 0,02 | 34,20 0,02
7. A A 7.40 0,06 7,20 0,06 7,50 0,06 7,10 0,08
|51 T A 07 1) : | 7 } . 9 0,98 5
el e I R }z,uo o2 |} 160 pog: } 0.28
AR 0,33 0,22 0,33 0,22 0,33 0,22 0,24 0.33
ARt e Ry 0,60 0,04 |He onp.| 004 |He oup.| 0,04 050
| B R R 1,12 0,22 1,16 0,26 1.06 0,15 0,70 0,33
. e A R 2,66 0,15 2,66 0,15 2,66 015 2,60 0,20
el 3,00 012. 3.65 0,11 3.2 0,13 3,65 0,15
B e 017 0,28 0,20 0,20 0,15 040 0,13 0,33
e B e B R 0,42 [Heonp. — |He onp. — 0,05 044
LAk R e e 0,06 0,16 » — » — 0,12 040
Ilpoune . . 0,13 — — — —_ —_ 015 —
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Tabauya 184

Cpegamii XuMuuecknii €0CTaB KHCIBIX MATMATHUCCKNX Hopoj (rpynma
TPaHNTOB) B OKHeaax, eec. %

. oms, 1958 ¢ [o1 [O: Mot 1964 5. g A. A. Beye
5 HHH, 1965 1.

Orucabl TpasnThl Puonnthl, | HOPMadb- | Tpapur JINMApHATHL,

I'paiuThl | pyoaurn, | menoyno- [COCHARAHE HBIE cpenpmii | PHOJHTH,

MENOTHO- | yrrapurst [semeabmpie | TET0TR0- rg%'gg” (110 65 “?&?jngzm

3eMenbHbe (12 am.) 3%?5 ot TR e permoBRam) 2. 2
Si0; . .| 6921 72,80 72,08 73.66 72,00 72,60 73,30
Al;03 .| 1441 13,49 13,86 13.45 14,30 13,60 13,50
FegO3 . 1,98 1,45 0.86 1,25 1,00 1,02 1,40
ery = o 1,67 0.88 1,67 0,75 1,50 1,45 0,82
e s 0,12 0,08 0,06 0,03 0.05 0.05 0,05
MeQ .. 1,15 0,38 052 0,32 0,66 0,55 0.40
G Ly 219 1,20 1,33 1.13 1.45 1.55 1.00
Na0O . . 348 | 338 3,08 2,99 3,16 3,60 3,50
K0 . . 4.23 4,46 5,46 5.35 4,70 4,20 4,40
Fils .. 0,41 0,33 0,37 0,22 0,27 0,29 0,22
Ha0 v 0.85 1,47 0,53 0.78 0.50 0.50 1,10
Pt 0.30 0,08 0,18 007 0.24 0.14 0.11
M poune . — — — — 017 0,15 0.20
CyMMma 100,C0 100,00

OTMETHTH JI0CTATOYHO YeTKOe pasjejienue HJIEMEeHTOB Ha TPYOLBL B 3aBU-
CHMOCTH OT KoJefaHml cpeJHMX 3HaveHMil MO PEermoHaM B II00albHOM
niaane. Hambondee BEImep:RamHBEIMU COJeP:KaHUAMH B KHCIHX TIOPOJAX,
eCcTeCTBeHHO, OTINIAIOTCH KPeMHUI M ajioMuHuil (0meHKH Ta00albHBIX
roapdunuentos sapuamuu 0,02—0,07). Crenypomas rpynna 31eMeHTOB
(roappmument Bapuanmn 0,10—0,15) B rpaEmTax BRJIWYAET KeIe30,
HATpWil Kaawii, B TPAHOJMOPUTAX — TOJBKO HaTpmit. Marnuil, KaTbmmit
u tatan ofpasyior Tperbio rpynny (koapdmmmentn Bapmammm 0,22—
0,28). B rpamopmopurax (rabmx. 185, 186) sra rpynna Gojee pacmiibiB-
yaTa W BRIKYAET Tak:ke ;kemez0 W Kaanil (Koo(uIueHTE BapHalui
0,16—0,23). Maprauen u ¢ochop oTHOCATCH K YHMCAy 3JIEMEHTOB, pac-
npefefeHHHX B KHCJAKX Mopojax nHanbosee HepaBHOMepHO. XapakTepHO,
uTo Kucase a@@ysuBHEE TOPOJH B MEJOM OTIAHYAITCA Gonee 3HAUATEND-
HEIMH TJ00AJMBALIMHE BapHATMAME COJeP/KaHni, JeM WX HHTPY3HBHbIE
aAHaJIOTH.

C nopojamMu rpanoj Mo pHT-TOHAJIATOBOTO PAJla B npe/enax MoOJTo/hX
reéOCHHKJINHATBHBIX 30H, KaK H3BECTHO, TACTO ACCOUMHPYIOT KBapIeBhie
JHOPHTH, THOPHTH M WX dPysmBHEIe anmamorn — anjesutsl (Taba. 187,
188). Ilocaennme MO XHEMHIECKOMY COCTaBY JIOCTATOYHO 9YeTKO pazlmBa-
10TcA Ha (QOPMAIHEI0 KOHTHHEHTAJBHHX TreoCHHKIWHATed, ¢opmanmio
OCTPOBHEIX IVI W OKeanmueckyw (opMaluio, IpeJcTaBuTe]H KOTOpPOM
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Tabauya 18

Pacnpejenenne XnMIUECKNX DIEMEHTOB B MAIMATHYCCKHX IOPOAAX TPyNImbI
rpaHoinopnTa 1 OAMBKHX eMy MeramopduuUeCKHX Hopogax, nec., 9

T'paHOAHOpIT y . ’ * neiic (mapa- | KpHCTammmde-

o o [aoper -op. | upmonmes - opit onaie

AnemenTh pfggon}:_ﬁ";‘ 480 am.) PernoHanm) 31,‘ }’Srﬂ"::_';y' pgf‘nonam.

538 aH.)

T e et e e B W A (30T

L T 4795 | — [4820 — | 47,56 | — |47.85 | — |4840 -
R 30,50 | 0,04 30,60 | 0,04 30,77 | 0,04 [3060 | 0,05 [2940 [ 0,08
%lm B ?,60 0,05 8,32 0,07 Zgﬁt 802 8.43 0,09 ?,85 0,17

B ey 1,29 0| 124|018 | 1,4 o | 181
Fee | oo (1019 | 53 [Jo22 | 55 1 058 | 543 Joar | 95 |ho2s
Mg ....|110] 049 | 110 028 | 098 | 020 | 1,26 | 0.40 | 4,56 | 023
Mn ....| 007 029]| 007]| 042 0,06]025 | 0,06 | 040 | 0,09 | 0,53
(SRS R T W o e T 0 B - B TR 8 A A O B B
NR a2 T8 D040 [ 282 | 04T | 247 [ 044 [1 237 | 04D | 143 [ 03
1 E A S 252(023) 2241 032 | 2711033 | 238 | 032 | 265| 0,28
i hity 08| 046 [ 034 | 022 | 048 | 027 | 0,35 | 0,40 | 0,36 | 0,28
P LN 041 | 029 | 009 | 033 | 0412 | 038 | 0,08 | 044 | 0,06 | 048
ol o 009 | 030 043 | 0,36 | 0,05 | 036 [ 009 | 040 | 0,25 | 048
Hpoume . .| 020 — 0,20 — 1008 | — 0,20 — | 042 —
|

* Ilepecue T JauHBIX, J100e8HO npefgocTavieHnsX B. B, TUXOHOBEIM.

ABJIATCA KOHEYHBIMH WIEHAMH OKeAHHYeCKUX 0as3ajbTOBBIX Cepuil.
ITo ocobennocrTam pacupejeneHns MNeTPOTEHHLX 2JIEMEHTOB aHJe3UTh
KOHTHHEeHTAJIBHBIX TeOCHHKINHANeN mpemcraBiasior coboit sddysuBHbie
aHAJOTH KBapIeBHX JUOPUTOB U TOHAJUTOB, B TO BPeMA KaK aHIe3HUTHI
OCTPOBHHIX JyT IO cOCTaBY B 00JibIIeil ¢TEIeHN COOTBETCTBYIOT IOPOJAM
auopuroBoro paApa. Takum oGpasom, «cpepnmity amjgesur — cobupa-
TeJbHBIN TOPMUH, 00BeAMHAONMUI NpeJCcTaBUTeNel TPex reoXHMHUECKIH
pasaugnsx QgopManmi, BEPOATHO MMEMIMUX Pa3IWUHBIA TeHesuc.
Obpamasich B 2T0#l cBA3H K mpobieMe NPOUCXOMICHUA AHIE3UTORB,
He00X0UMO OTMETHTH, 4T0 0cO0EHHOCTH WX XNMHYECKOTO cocTaBa Ha
JAHHOI cTaJuil M3YYIeHHOCTU He MOTYT CAYIKUTH OCHOBOM JIJIS IpemodTe-
HOS Kako#-1m0o W3 CyMecTBYIOIUX IHIOTe3 FeHE3Hca STHX MOPOH (CM.
obobmenue 1o aromy Bompocy J[. I'puna u A. Punrsyna [44]). Opnaro
OTCYTCTBHE CKOJIBKO-HUOY/b 38HAYUTENBHBIX BADHAIMHA B PacIpeleaeHun
HeTPOTeHHBIX 7TeMeHTOB B aHJE3HTaX B IJI00ANLHOM ILIAHE He MO3BOJIAeT
COTJACHTHCA € THIOTe30ll, 00BACHAIOMEH IPOUCXOKICHNE AHJE3UTOB
accummnaAnmei Goxee KUCABX mopox 6azaabTOBON MarMol WM cMmemnre-
HueM 0as3ajbTOBON M TPAHUTHOM MarM Ha ONpeJeJeHHBIX TJIyOuHax.
Wurepecnasa rumoresa, pacemarpupaiomas obpazoBanme aHJIE3UTOBOI
MarMbl Kak [pOIece BHIUIABICHUS U3 KPYOHHIX OJOKOB JKJIOTHTOB,
Horpy:aomuxca B Mautuio, Ooita seipsusyra . I'pumom u A. Punr-
ByJIoM [44]. Ona gocratouno xoponio oObscHser ofpasoBanue npeinoIo-
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Tabauya 186

Cpeannii XuMiUecknii cocTaB MATMATHYECKAX MOPOJ IPYNnbI TPAHOIHOPHTA
n OausKnX emy MeTamopdUUeCKHX HmOpoj B oRmcaax, %

BB
. i, | | i v OKKOJMIC,
i Cost o L209] et o o o B i
e ao __, -
0 3] ) z_“‘ E% g,-\ c:;c; ééé
KHCJB E‘ g 35 §'E n'.;' %,: Esé
= ) ) 2o | Edn|E8e
E B - | ER | 88 | o= [>8F|&sd
g E | 5o | B8 | g% | %= | BE|3aR|50s
g | o B e g2 | 22| %6 |Bg?
Iy H el e g% | B8 | A5 | AEA|xk=E
S lo e e 3 T L 65,68 | 6688 | 63,58 65,89 | 65,30 65,50| 65,50 | 62,90
10 B B PR g 1 16,25 15,66 | 16,67 1499 | 16,34116,45| 15,80 | 16,70
¥es0, . . ] L7s 2,38 1,33 2,24 1,78 1,58| 1,85 2,10| 2,30
T TSRS N Q- ¢ e 1,90 2,59 3,00 3,79 282 264 3121 410
Mg L 1.91 1,41 151 212 1,64 1,83| 185| 2,40| 284
MDY - L S8BT 0,06 0,07 0,11 008 0,09 014( 009( 0,12
LB U SR R T I 3.46 3.56 bad 3.62 335| 360 3.44| 242
D 0 R e (1, 397 3.84 3.98 3,34 374 353 3201 4196
0 R 2.75 2,67 3,07 1,40 3.26 305| 260| 287]| 3,20
RT3 PR A 0,57 0,57 0,57 0,64 0.80 0,64 057| 058| 0,60
| 7 B 1,04 150 0,65 0,56 0,46 080| 120| 080| 230
P,0; ... 020]| o015 | 021 | 017 | 027 | 026| 020| 020| 046
ITpoane — — = - 008 0,20| 020| 020 040
CymMma . . 100,00 100,00 {100,00/100,00 | 100,00

* Yernaa uadopmanus, Permonsi: CCCP (Koabckuit n-os, Kapemus, IIpHIHECTPOBbLE M
Tobymbe, 1lpuazoBbe, EHRCeHCKN KAk, ANTaHCKH muT, AHabapckmit mur), OHEAAHTHA,
MIpennsa, Uanusa, Ieiiior, Adpaka, ABcTpannsa, AHTAPKTHAA.

JRUTEJHHO MAHTHHHON AHIE3HTOBOHM MarMbl B IpeelaX OCTPOBHBIX VT,
OJIHAKO CTAJKUBAETCA € 3aTPYyJAHEHHAMN IPH CONOCTABJIEHHM XHMhUe-
CKHX COCTaBOB aHJe3uToB GopMAamUm OCTPOBHBHIX YT ¢ AHIE3UTAMU KOH-
THHEHTAJIBHbIX TeoCHHKIAWHANIed. B mociegseMm ciydae BO3MOKHOCTH
ofpasoBaHuA 04aroB amJe3uTOBOM MarMel B mponecce auddepenumarnm
NaJMATeHHEX TPaHOAMOPAT-TOHAJIUTOBEX MarM HECOMHEHHO [O0/KHA
ObiTH NPHHATA BO BHUMAaHHe.

OcHoBHEIE TOPOJAL B Mpejelax «rpaHuTHO) 000J0UKH ABJIAIOTCH,
B 0o0meM, «uysKIAsMImy 00pasoBaHNAMA, CBA3HBAIONIAMA €e ¢ HU/Kelesa-
meit «GasaabroBoily obomoukoil m ¢ Bepxmell Mautueil. C 9Toll TOYKH
3peHHs WU3yUeHHe XHMHUUECKOro cocraBa rad06po-6a3anbToOBHIX HOPOJ
ngaer OoraTelii MarTepmals JUiA cy:RieHHA o0 yCI0BUAX BHIIIABIEHHA
OCHOBHBIX MarM W3 MaHTHH.

AmoMuHuil ¢ jKeae30M, KajlblHeM W HaTpHeM B OCHOBHBIX IIOpojax
o0paayior, BeJeR 8a KpeMHHeM, BTOPYI0 TpyHny 9JIeMeHTOB, OTAHYa-
OMAXCA He3HAUYATETBHHIMH KodeGaHusAMM CPEeJHHX COJlep/KaHHM B IJIO-
GaxpHom miame (raba. 189—191). Jlocratouno Gamsok K dToil rpymme

261



Tabauya 187

Pacupepeaenne mopojaoofpasyiomux XuMHYECKAX IeMEHTOR
B MarMaTHYECKAX HOPOJax Tpynmel guopura, sec. %

Iuopar (cp. no 41
pergony, 678 am.)

AHesnT (cp. no Ha
permonam, 866 aH.)

Keapnessiii Jmopur
" TOHANHUT (Cp. 110
25 permoHaM,

DeMenTh 426 an.)
® v l ¥ = v
B e R 46,00 — 46.70 = 47,35 =
I SR R T R 26,20 0,05 27,60 0,04 28,50 0,05
éls ......... 8.0 0,05 9,00 0,06 8,60 0,07
P S BB BN 188 P 1,68 1,51
T R M 425 ] 016 | 3’98 } 018 | 335 } 0,20
T el S TR Bren 2,61 0,19 1,90 0,22 1,57 0,31
Ll b M T R R 0,12 025 012 0,33 0,09 0,33
i el S R L e i 5,03 0,10 4,35 0,16 3,90 0,15
L A S R 2,50 0.15 2,70 0,20 2,60 0,17
S el R e 1,41 0,34 1,76 - 0,31 1,64 0,29
R e AT K e O 0,60 0,22 0.50 0,33 0,46 0,17
| A R e T R 0.18 0,36 043 0, 49 0,11 0,50
A S R 0,12 0,40 0,11 0,36 0,12 0,50
Gl W SR vt S 0,20 — 0,17 o 0,20 —
Tabauya 188
Cpeaunii XUMNYeCKnii cOCTAB MATMATHYECKHX NOPOJ TPYNIbI
JAMOPNTA — AHJAE3NTA B OKMcaax, sec. U
P. 3 C. H +
1956 ¥ (811 1954 1. [269] B e AT
§ e 0 - T
2 -~ . i i e .
OKACITBI g & g Z g g gg,\
-] o . 2 =
= - %) - = o ol 8
T ek s
%) -
Bl Bl g | | B | 3 |6E|g2 | i
e (e 8 - £ |8 | B | 8E | BF | 882
= et < (= = < HE < e
w0 e S TR 56,77 | 61,59 | 59,59 | 51,86 | 66,15 [ 51,43 | 56,20 | 59,00 | 61.25
o 16,67 | 16,21 | 17.31 | 16,40 [ 15,56 [13,05 | 16,70 | 17,00| 16.35
PesOL o0 En A 346 254 1" 358 273 V1367 3.36:1 “2.871. 2401 " A6
MR 440 | 377 | 3143 | 697 | 342 | 974 | 540| 420| 430
MgO 4 17| 280 | 275 | 642 | 1,94 | 528 | 435| 3.46( 260
Nl e 043 | 040 | 018 | 0,18 | 0,08 | 049 | 045 045] 012
§ D e T 6,74 | 538 | 580 | 840 | 465 | 878 | 7,05 6,40 547
e e T 339 | 337 | 353 336 390 | 348 | 338| 360| 348
KE L RGP 242240 |- 2041 4,83 | 442 T 1 04 1,70| 2,40) 1,95
T P 084 | 066 [ 0,77 | 1,50 | 0,62 260 | 100| 084 076
RO o 136 | 1,22 | 126 | 080 | 069 | 087 | 1,40 1,00| 4,10
b e RO 025 | 026 026 | 035| 021 | 048 | 040| 030| 026
Hpoame: =L — — — — -- — 0.201 0451 70,20
(B G TH ¢ AP 100,00 |100,00 | 100.00
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Pacupegeaenne nopogoobpasylomux XHMHYCCKHX HACMEHTOR B MATMATHYCCRHX
nopopax rpymnsi raéopo-G6asaasra, Bee, 9

Tabauya 189

Basanbr orxeannyecKuii

Basaasr Lasanbt OKeAHHYECKUX
Ta6opo nnardopmen- | TEOCHHKIN- OCTPOBOB
(&)FB%?I:)? f ;m G i ﬁ:glb#: ‘;5 w&&g&fﬁ TONEHTOBEI 1EeNOYHOK
762 am.) £3 persitnn, MoHam o rasa I
DneMeHTH ol ) a5 ) p§§3°an.)’ {f;ﬁggﬁ Hng‘;ﬁggfo n T“H?I:;oro ras::g;w 4
* ATINAHTHYECKOTO (116 an.) (35 an.)
: OKeaHoB,
114 am,)
x V x 1 x 1 x v x \ x v x v
(g S hgha CSh s 44,60 — 44,30 — 44,80 — 144,90 —_ 43,80 = 44,60 = 43,90 =
) T SR 2280 [ 0,07 23,00 [ 0,04 (23,00 [ 0,03 |23,00 0,03 |21.70 004 |23,05 0,03 |21,70 004
Als ........ 9401042 322 0,09 223'(5)8 \ 0,07 | 8,40 0,09 g,i(ﬁ) 0,11 7,40 0,08 7,76 0,18
AR R R T 2,24 2 P i a:1:1.59 4 2,10 2,29
g = Tas 270} 014 | 796} 013 | R0} o2 561 } ota | ggall 0os | &9 | o8 20} 007
Mg n s aihs 4,20 | 019 | 3,90° | 047 ]| 390 | 047 | 512 0,23 4,60 016 5,00 0,16 4,90 0,34
| R e e 0.11 032 | 014 026 | 044 | 031 | 0.12 0,20 0,13 0,30 0,12 0,12 0,11 |He omp.
G Pl S RS 7,60 | 042 [ 710 | 041 | 700 [ 009 | 7,94 0,07 7,60 0,09 7.34 0.14 7.37 0,14
DRt s s 180 | 047 | 1,87 ['0,48 | 1,95 | 0,42 | 2,00 0,07 2,07 0,14 1,55 0,11 2,16 .35
RO S e S 074 | 030 ] 0,71 0,30 | 0,81 0,43 | 0,22 0,65 0,80 0,42 0,32 0,32 0,70 0,38
i Iy 13 SR g S 068 [ 037 | 090 [ 026 | 1,000 | 0,28 | 0,83 0,21 1.84 0,19 1,50 0,10 1,62 0,19
Bhaies <y =t TR 009 | 084 | 0,41 029 | 0,41 | 0,29 | 0,41 | He omp. | 0,11 0,30 0,11 |He omp. | 0,41 |He omp.
| LSRR SR 0414 | 053 1007 | 0,70 | 0,43 | 0,70 | 0,07 0,26 0,48 | He onp. | 0,11 » 0,16 »
Hposwe. ;i i 0,20 — £030 — 10,16 — | 013 — 0,14 - 017 e 0,12 —




Tabauya 190
Cpeanmii xnMuuecknii cocTas mopoj rpymns raGgpo-Gasaanra, %

Basannt r;i:’;‘:g;&_ Basaapr
Onmeis oo i | OO | | oSiiouon e o

permonanm) permomy) (c%ﬁmﬁo 0CTpOBAM)

SN R e T 49,20 49,20 46,50
U R e e 17,30 15,40 16,40 15.00
Fezos A P S A S 3.20 3.20 3.30 3.50
B g e s 7,30 9,30 7,85 8,30
o G 7.00 6,48 6,50 762
T e e S T 0,14 017 0,18 0,17
i R SR e 10,60 9,95 9,82 10,64
e A 240 250 264 279
R e 0.0 0.85 0,98 0.97
BRO s e 113 1,50 1,68 3,06
o b Aot BN R 0,80 1.00 1,00 1,00
e S R 0.30 0.45 0.30 0.30
Npoame . . . . . .+ . « 013 030 0,15 0.15
5k T IO S AT 100,00 100,00 100,00 100,00

varamit (kosddumuents apumamun 0,16 —0,34). B To e Bpems Kanmit
B OCHOBHHIX II0POJIaX OTJAMYAETCH 3aMETHOil HepaBHOMEPHOCTBIO pacmpe-
JeIleHus, 9TO, B UACTHOCTH, Pe3KO OTJIHYAT DTOT DIEMEHT OT HATpUs.
Turan, AOCTATOYHO HEPABHOMEPHO pACHpPeJeJeHHbIH B OTHOCHTeIbHO
Gosee amddepeHTEPOBAHHLIX KOHTHHEHTAIHHBIX rab6po-6a3aabTOBRIX
nopojax, mpuobperaer Gojee CHOKOWHOe pacHpeeleHne B OKeaHHie-
ckuX Gasanbrax, BKIOuas cyOuenounsie auddepennnarsr 6asanbToBhiX
cepwuil.

OrMedaBIIuecs BHING PasiWuus B pacnpe/ielleHun ATIOMUHHA M jke-
nesa B raG6po, miargopPMEHHKX M KOHTHHEHTAJBHKIX 0(asaxbTax mo3-
BOJIAIOT CYANTH WIK 0 PASIHYHOM COCTABE BEPXHell MAHTHN B OTHOIICHUH
STHX DIEMeHTOB B Ipejenax maaTHOPMEHHBIX M TIe0CHHKINHAILHBIX
obmacreii, wim ke O pazaHYHOM TriyOHHEe BHILIABICHMA OTMEUEHHBIX
$popmamuii. Bepoarno, o6a daxropa B TOH nan HHOH Mepe MMeT MecTo
B mpupojie, a Poab IIyOWHE BHITABICHHA Yike HaNlla NOATBep:k/eHne
B peayiabTare IKCIEPUMEHTOB, BBINOJHEHHHIX DPAIOM ucciaefoBaresnei
[43—45, 89, 90 u np.]. Yro kacaercs ra6opo, To mapsaay ¢ npeobiana-
HWeM B PABIMUHEKIX permoHax ra6Gpomsos, OTHOCHTeAbHO GoraThix
AaTOMHUEHEM, OoT/jejbHEe raG0poBeie cepHu, CBA3AHHBE € TEKTOHHYe-
CKUMHU 30HAMA TAYGOKOTO BaJI0KeHHsA H 4acTO acCONMUPYION(Ae ¢ yabTpa-
fasuraMm, OTJAMYAIOTCA PE3KO MOBHINIEHHLIMH COJIeP/KAHMAME JKelesa,
npubamkascs B 9TOM OTHOmeHMH K rabfpo oKeanmuecKuX OCTPOBOB
N OKeaHWYECKWM IeN0YHBIM Oasajbram.

Hexosa M8 AHAKIX O PACHPeIeeHAN TeTPOTeHHEIX DJIEMEeHTOB, cJe-
JeT OTMETHTH YCJIOBHOCTD PasjieeHus (asaibToB OKeaHHYECKOH KopH
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Cpeannii XpMAUcCRHii cocTap mopon rabdpo-dasaapToBoii rpynnei, Bec. %

e T R Y T T L vl la

Tabauya 197

692

B. Mancor
P. ',H?mf’ G{.-o%?f ¢ MonrcomH + X By
ji}g{;jr. 1054 3. 1967 r. [245) B. A. Kyromun, 1967 r. [63] 1%111;%&?".
(269) [254]
g | A & 3 & ; &
= 25 U=h o =3 2E Lx g3 2o
0 = & B 2 = B = E@ = L) = 2
UGB ; 2 gz e = 2 £ ED P Hu
8 = | 55 | Eo | @ g oF gl 57 ge
- 2 e b SRR atl o4 B g |4 | =R &2
g o @ &g =i E S = o B Rt oo
=] o A B B E = HE =) ol o & oo
= o E oA =] 5] i o Sa3 o’ =k P
E 5 2 Erras e e e iy e B B o5 £
- oo g §. | A | BB | oo | B2 | BEe | 2° | E® e
: 2 g g | & |G | E% | B5 | 82 | AgR | E= | E= | &8y
) 3 s 1 s | 58|25 |4z |82 | 882|588 | 88 | &ia
B & q g e8| HE | E2 | af | mi3s | a8 = nEs
........ 48 24 48,36 49,5 | 488 | 486 | 4222|5086 | 47.78 | 49,45| 45,83 49,21
........... 0.97 1:32 19 1,6 21 148 1,04 2,22 2,09 3,06 1,39
......... 17.88 16,84 1991455 1 16,31 1518|4173 15,33 | 15,09 14 90 1581
....... 3.16 2,05 3,0 25 3.1 348, 392 4,09 3.35 3,90 2,21
............ 9,95 7.92 8,0 8.8 8.1 932| 633 701 7,56 8,43 719
........... 0,13 0,18 AT U7 017 0200 047 0 15 017 014 0.16
........... 7.51 8,06 6,6 8.3 6.5 6,221 534 6,99 7,79 7,65 8,53
........ 10,99 11.07 10,0 | 10,2 99 | 10,47 981 9,00 10,61 1(} 02 11,14
........... 2,56 2,26 2.7 2.0 3,0 2221 269 285 2.23 2,91 21
.......... 0,89 0,56 1 T o o 1.0 |0.75] 100 1.3 0,30 1,18 0,26
....... 0.28 0,25 033| 023 034| 045] 0,19 0, o 0,23 0,48 0,15
........... 1,45 0,64 091 09} 09 | — — - — = i




Ha e opManMM: TOJAEMTOBHIX M Iesounsix Gasaabros. Tak, romenro-
Bhie 6asanbTel BYJAKAHOB IEHTPAJIBHOT0 THIA, JOTAAbHO HU3YYCHHHIe HA
Tapajickmx 0CTpPOBAX, PE3KO OTJAMYATCA OT TOJEHTOBHIX 0asanbToB
cpeAmHHEX Xpe0TOB, NOKPHIBAIONMMUX B3HAYMTENbHLIE ILIOMANM JiHA
oKeaHa, o 0co0eHHOCTAM pacIpefeIenus Keaesa, aJOMUHNA U THTAHA.
Comocrasienue cpeIHAX COCTABOB HTUX IOPOJ ¢ MMEIOIHUMUCH HKCIepH-
MEHTAJILHLEIMI JIAHHBIME, HOJAKPEIIeHHBIMA Te0JOTHIeCKHM AaHAJIH30M
yeaosuit ofpasoBamma rapaiickux TtomenmtoB [43], mossomaser cpenarhb
BEIBOJ[ O BHAUMTEILHO Menblneil rayOmue gopMmmpoBanma 0(a3albTOBEIX
pacmiIaBoB CPEIMHHKIX OKeaAHHYeCKUX XpeGTOB 110 CPABHEHUIO ¢ TOIEHTO-
BRIMU GasaiapramMu rasafickoro THIa.

Yro wracaercss meToYynex 0asadbToB, ITHPOKO PacHpOCTPAHEHHBIX
na ocrposax Tuxoro, Mamuiickoro m ATIaHTHIECKOTO OKEAHOB, TO obpa-
maer mHa cefd BHMManue OAMB0CTH MX COCTaBAa B IpeAENaX OrPOMHBIX
TeppUTOPHUI OKEAHUYECKOH KOPHI, YTO MOMKET CBHETEJBCTBOBATH O CXOJ-
HEIX yeaoBuaX (GopMEpPOBAHEA MATEPUHCKUX pAcIUIaBOB, /JABIINX 3TH
noposisi. B wactrocTn, cpegnee mo Gazanbram 30 0KeaHHUECKUX OCTPOBOB
OKA3aJ10Ch 0YeHb 0Jn3KuM ImesnounsiM Oaszaabram ['aBaiicKmx 0CTPOBOB
(em. Tabu. 189).

Brinre HeoiHOKPATHO MOAMePKHBATIOCH CXO/ACTBO XUMIYECROL0 cocTaBa
6a3anbTOBLIX TOPOJ ¢ MX MeTamopduueckumu amazoramu — amguboru-
TAMHA 1 HRJIOTHTAMIL, 0COOCHHO APKO NPOABIeHHO 1A 0a3aabToB M aMpu-
Gomuros. Cpenu BRIOTATOB JIOCTATOYHO YETKO BHIAGIAITCA J(Be I'PYIIIEL.
Ilepsas rpynma, mpeAcTaBIA0MAas SKIOTATH, BCTPeYaeMbe CPeIm Mera-
MopduuecKnX MOPOj, MO 0COOEHHOCTAM XHMMHYECKOrO COCTaBa HPaKTH-
wecku amajormuna am@ubonmrTaMm, oTAMYAACh OT HHX ToaAbko Ooxee
HEBKEM cofepsxanmeM Kaama (taba. 192, 193). Oror THH HKIOTHTOB,
HECOMHeHHO, npejcraBiasger coboit Meramopgmueckyio danuio Gaszamnbro-
BHIX TOpoJ, 00paszoBaHHY B YCIOBHAX 0ojee BHICOKOTO JaBIeHUA
# Gosiee HU3KOTO MAPIUAJBHOTO JABIEHHA BOJHI 0 CPABHEHIIO ¢ YCJIO-
puaMu oOpasosanua ampubosuros. Bropaa rpynna srIOTHTOB mpejcTa-
Basger coboil KCeHOJMTH, HAXO[MMEE B KUMOEpIUTOBHIX TpPyOKax u
pejke B OKeaHMYECKUX NeJ0YHBIX 0as3ajpTaxX. JKIAOTUTE OTOM IPYIITEL
[0 CPABHEHMIO ¢ TEPBEIMH Pe3K0 00e/[HeHBI 7KeIe30M, THTAHOM M IIesI0-
vyaMi 1 cooTBeTcTBeHHO oboramensl MarnmeM. OcoGeHHOCTH XUMHISCKOTO
€OCTaBA M, Te0JOTHYeCKoil 00CTAHOBKH MO3BOJIAIOT PaccMaTpHBATH 9KJIO-
IHTOBEIE KCEHOJMTH KaK OCTATOYHBIE OPOAYKTH, B 3HAYMTENBHOU Mepe
TOTepABIINE jKeae30, THTAH U IEJ0UYH B IPOIECcCe BLIILIABICHUA I COOT-
BeTcrBeHHO oborameHHbe TYTOIJIABKEM MAarHHEBRIM KOMIIOHEHTOM.

VaIsTpaocHOBHEIE MOPOJHL B Hpefeaax «rpanaTHoin» 000l04KH JUTO-
ceps mpeCcTABIAIT BEN[ECTBO BepXHeil MAHTHH ¥ ¢ BTOIl TOYKM 3PEHHA
M3yueHme WX XUMHYECKOTo cocTaBa (KOTOpOe, K COMKATeHNI0, HAXOTUTCA
AWIIG B HAYANBHOU CTAJIMM) UMEeT NEePBOCTENeHHO® 3HAUGHHEe A MOHU-
mauus mnpomeccoB Qopmuposaumsi aurocdeprr. Eeam pacemarpmsaTh
o0pasoBaHie WM HBOJIONMIO 3eMHOIl KOPH KaK Pe3yibTaT BEIIIABICHASA I
Jlerasamui MAHTHU, TO BePXHUE YIACTKH MAHTHU JIOJIRHLL IPEJICcTABIATH
co60il OCTATOUHEIE IPOAVKTH 3TOTO Tpolecca, B TOil WIM HMHOU Mepe
HOTepABIINEG JIEPKOIUIABKME W JIEPKO MHUIPUPYIOMHEe KOMIOHEHTH.
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Tabauya 192

Pacnpegeaenne mopomooGpazyiommx XuMIYeCKAX DAEMEHTOR
B MeTaMOpHYECKHX MOpofax rpynmsi radopo-6asainra, Bec. U

AmpnbonnT (ep. no 25 Ornornt (cp. mo 16 pe-
pernonam, 370 aH.) THOHaM, 68 am.)
DieMeHTH
x v x V
L RN S O R 44,8 T 441 —
S R S e e 2280 0,03 21,90 0 06
%&ls ........ 8,30 0,16 8,10 0,19
it A Bl Al BN AR S 200) 2.36 | :
B e iy i 628 | 0.40 602 [ 0,22
Mhprars i ok LT R L e e 4,30 0,28 6,30 0,41
L R A N B RN 0,12 0,29 0,15 040
L el B e U § B B 7.10 0,23 7.81 0,11
I o sy Bl B R 1,85 028 1.60 0,56
L T P RN e 0,69 0,37 0,31 0,56
1 T e el e e 0,82 0,26 0,76 0,60
[ERE St T e et Uk 017 0,37 0,08 0,49
! 0,07 0,48 0,11 0.65
IEpamwar A T R T T 0,20 — 0,40 —
Tabauya 193
Cpepunii XuMavecknii cocras MeTamopuuecknx mopoq
rpynnsi raéépo — GasalIsTa B oKEHCaax,
a: Hoaep-c|. B Jiaus, B. A. Kyronmu
Baap'i,zsié))sﬁ T, 19(3561)1*. 1968 T, (64) 2 A. A. Beyc
ORmCab 9}&1101‘111-1_:1 DHAOIUTHL Amduso- | Drmormr
AU | ornorm | sopgme- | Gepamo- | F (@O | cperm
rf;{pnoi Tl'?;]ﬁ];“ THoHaM) { PeTHOHAM)
AR R e o 49.6 46,5 48 44 45,40 48,80 46,80
Al504 155 15,6 15,08 16,12 15.65 15,23
Fes0g 3.5 4,2 3.66 3,81 3,62 3:32
0 E s R A e 7,6 8,06 6,04 8,04 7.72
B e e S A 6,9 10,5 8,31 13,88 e 2 10,50
RO el 0.2 — 0,13 0,20 0,16 0,20
Ca0 9,4 12.3 11,66 10,02 10,00 10,95
INEEL), e A 2,9 25 240 422 2,50 215
| v B R 1.4 0.5 0,39 0,35 0,85 0,37
TiO, 1.6 0,5 1,46 0.43 1,37 1,26
o TR Rt e A — — — - 1,50 0,75
Ps0; 0.3 — — — 0.16 0,25
Hpogwe: .. 0. = — — - 0,20 0,50
]
g o L 100,00 100,00
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VuursBas HePABHOMEPHOCTH IPOllecca BLIIIABJIEHNS, PA3BUTIE KOTOPOro
onpeNeIAeTcs CAOKABIM KOMILIEKCOM TeoMBMIECKHX M IeOXHMHICCKUX
$aKTOpOB, NOTUIHO CJIENATH BHIBOX O HEOJHOPOJHOCTH BepPXHEH MaHTHH.
lomoGnEii BHBOJ HAXOMMT IOATBEp//ICHNe B 3aKOHOMEPHOH M CymiecT-
BeHHOH PABHUIE COCTABOB yabTpalasuroB, PAsBATHX B HpeJeJTax ILIat-
GopMEeHHBIX U Te0CHHKIWHAIBHHIX pEruoHOB (raGm. 194, 195, 196),
HeO(HOKPATHO OTMeYaBmieiics mpu oOcyKIenun ocobenmocTeil pacmpe-
JleJIeHEA OT/IeJbHEIX J1eMeHToB (CM. TJL. L1IT).

ABTOpP CHIOHEH paccMaTpUBAaTE OTHOCHTEABHO oforamjeHuLie Relne-
30M pasHocTd MAaTGoPMEHHEIX yAbTPa0as3uTOB B KAYecTBe NpeCTaBl-
Temeit Gosee TAyGOKHX dWacTeil BepXHel MaHTHN, BHeIPeHUE KOTOPHIX
HPEeMMYIeCTBeHH0 CBABAHO ¢ KPYIHEIMH pasioMamit ray0oKOro 3amoske-
mng. B uwacTHOCTH, KOTHA 1OJ00HEE TAYOHHNEIC PasmoMbl 00pasyorcs
B npeJenax TeOCHHKIMHAJBHEX ofixacTell, B HHAX Takke IOIyqaloT
PASBHTHE OTHOCHTENHHO 0GOTAMEHHLIe FKETe30M KOMIJICKCH OCHOBHLIX-
YABTPAOCHOBHEX TIOPOJ, HE OTIMYUMBIe € DTOIl TOUKH 3PEHIA OT AHAILO0-
IHYHBIX KOMILUIEKCOB jipeBHMX IaaTgopm (Hampumep, yabTpaldasnTe
Ypana). ‘

[Iporpeccupyioiee BHILIABICHNe BefeT K 000ramleHNIo OCTATOTHHX
OPOJYKTOB TYrOIUIABKAM MArHHEBLIM KOMIOHEATOM, B 9TOIl CBABH Yilb-
TPAOCHOBHEIE IIOPOJEL, OTHOCHTEILIO obegaenubie KeaesoM n oboramen-
HEIe MATHUEM, MOT'YT paccMaTpumBaThCA KAK OCTATOYHbIE TPOAYKTHL,
B GosbIieil cTemeHN ITpeTepleBInie BHIJIAaBIeHHE, eM X OTHOCHTEIBHO
Gorariie scemesom amanorm. IlomoGHeie OGoraTeie MarHHeM OCTATOYHBIE
HPOAYKTH, B 3HAYMTEIBHOM Mepe MOTePABIINE JETKOIIABKNE COCTABHEIC
qacTH, J10JGKHB ¢JaraTh HanGoee BepXHUe TOPU3OATH MAHTHH, CMEHAACH
¢ raybmmoit Gosee GOraTHIMH FKEI€30M PA3HOCTAME, HECYI[UMI TARIKE
HeCKOABKO 060JpIIee KOJWYeCTBO THTAHA W PAZA APYrHX 2JIeMeHTOB.
BowanbHocTh, ofparHas mpeAmoJaraemoii (yBeamdenue CojeprRaHUA
MAPHHEBOTO KOMIOHEHTA B TYGOKHX 4YacTAX MaHTHH), MajJoBepoATHA.
Oma npuBegeT K PE3KEM HADYIIEHMAM IPaBUTANUOHHOTO pPaBHOBECHS
B BePXHHX UACTAX MAHTHH ¥ 00mero rpaBuTAIMOHHOTO PABHOBECHS
KATHOH-KHCJIOPOHOT0 Kapkaca MAaHTHE ¥ JuTOCHEpsL.

OBoramennLe KeaesoM PagHoCcTH yabTpabasuToB OTANYANTCA CYILe-
cTBeHHO GoJiee HHBKMM cojepssammeM Kumcaopoga (cm. rabm. 194), uto
COOTBETCTBYeT Ipefmotoskennio 06 mx Gosee TayGOKOM TOJIOKEHMHH
B mpefeiax Bepxmeil mamTun. Paccmorpenne GonpMIAHCTBA OIYOIHKO-
BAHHBIX AHAAM30B KCEHOJWTOB YILTPAOCHOBHEIX IMOPOJ, HAXOMHMEBIX
B KuMOepimTAX M IeT0UHHX 0asanbTax, mO3BOJAET aHAAN3UPOBATHEIH,
oforalieHHHI MAarHEeM, MaTepHaJ CUHTaTh IOPOJAAMHU, TPETeprHe-
BOIIME wacTwunoe mabupareabmoe Buimaasienue [90, 212]. C mpepaa-
FAGMLIMI T[4 OCHOBANMM HAYUeHHS NOJ0OHHIX BRKIIOUEHHH MOJeNAMH
XUMHTECKOT0 COCTaBa BepXHeil MaHTHH MO/KHO COTJIACHTBCA JIMINE HPH
YCJAOBHH, 9TO STH MOJIN IPEACTABIAIOT CAMBe BEPXHHe BOHL MAHTHH,
IPeTepIeBIe CyNeCTBeHH0e BHIIABICHIe I COOTBETCTBOHIIO o0oraniern-
nrie marpmeMm. C 9rofl Toukm 3peHms OOIBUION MATEpPEC NpeacTaBIAeT
amasiua  ocobemmocTel XWMHYeCKOTO cocTapa mHamboidee IIyOHHHBIX
yABTPAOCHOBHKIX ~ BHIIIABOK — gnmGepauton  (em. rada. 194—196).
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Tabauya 194

Pacnpefeaenie H0Opoa0ocGpasyomux XnMIUeckiX dICMEHTOB
B YABTPAOCHOBHBIX Nopojax, sec. %

JyHnTt
¢pesamit (¢p. 10 naardopMeHnbi * TenCHHKINHAL b= cpenHuii, gacTHu-
3 8 ~; bl * (ep. 0o 9 HO naMeHennbil
DIIeMeHTH “‘gg" ;ﬁo;! T (c‘l;a:0 Sﬁp:il;“)o pg%‘ngﬁfi)m, (cga 1:[1? 11183 pg::;go-
x v x v x v = v
[0} 438 — 429 — 44,3 - 451 —
Si 19,30 005 |18,75 0,05 19.60 0,05 18,75 0,05
Al 0,70 0,57 0,76 0,57 0,64 0,57 0,67 0,57
Fed+ 3,00 3,02 2,82 2,90
o 1 o o HRis bl ok | o Hooos | 26 020
Mg 26,00 0,06 |25,00 o 27,15 e 25,20 0,06
Mn 0,12 0.27 0,12 |[He onp.| 0,13 |He onp.| 011 0412
Ca 0,58 0.82 0,60 0,82 0,47 0,82 0,56 0,82
Na 0,06 1,53 0,06 1,53 0.0b 1,53 U,Ob 1,53
K 0,014 110 | 001 |He omp.| 0,01 |He onp.| 001 |He omp.
Ti 0,036 0,50 0,05 0,50 0,02 0,50 0,03 0,50
H 0.06 |Heonp.| 0,06 |He omp.| 0,06 |He onp.| 0.39 |He nnp
¥ 004 0,04 » 004 » 0,03
Tlpoune | 0,40 = 0,50 = 0,50 i 0.50 =
I podoancenue maba. 194
ITepunoTHT
cpepamit * (cp. o 28 | naardopmennsiit (cp. o 14 TeOCHHKIMHANBHLIL * (Cp.
9neMCHTB | permomam, 196 am.) perdonam, 194 am.) no 14 permonam, 102 an.)
x v x Vv x v
0 43,65 — 433 —-— 44,00 —
Si 20,03 0,06 19,90 0,05 20,10 0,05
Al 2,4? 0,54 2,86 0,50 2.00 0,50
Fes+ 17 2,06 1.44
e oas - 0.17 A 0.24
Mg 20,50 0.23 18,30 0,10 22,74 0,08
Mn 0,10 0,30 0,11 031 0,10 0,32
Ca 3,42 0,58 3,92 0,66 2,92 0,54
Na 0,18 0,64 0,27 He onp 0,10 He omp.
K 0,05 1,20 0,05 » 0,05 »
Ta 0,35 0,75 0,53 b 0,16 »
H 0,06 0,47 0,06 » 0,06 »
P 0,06 0,66 0,06 » 0,06 »
ITpoune 0,50 = 0,50 = 0,50 —

* Jlepecder Ha cpesryio nopoxy ¢ 0,5% soms (Gea CO.).
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I podoascenue maba. 194

Huautepanr
rl(uponcexggr il
ep. 1o cpemaudt * (cp. cpenuit, 9ACTHIHO A
ncucams | STIOIN: | uo’{8 pormon, | XSMSEESEL (€3 no | ol AGD
= 421 an.)
x v x Vv x v x v

0 43,7 — 42,2 — 41,2 - 43,3 -
Si 22,7 0,07 | 1830 0,07 16.10 0,07 [19,53 0,15
F“MS 230 0,43 2,92 0,22 2,60 0,22 2.33 0,33
ed+ 2,80 5,6 4,92 4 %
Foe | 560 )| 923 | 300 } 02 | ez )| 026 | 303 o5
Mg 11,50 0,28 | 13,98 — 12,29 — 1135 0.20
Mn 0,14 039 | 0,12 0,40 0.10 0,40 0,11 0.42
Ca 9,70 0,31 | 9.46 0.30 8,32 0,30 3,50 0,29
Na 0,53 0,54 | 043 0,53 0,32 0,53 0,55 1,00
K 0,23 051 | 1,06 0,54 0,92 0,54 1,37 0,59
Ti 0,50 0,62 | 1,47 0,57 1,29 0,57 0,95 0,46

H 0,10 040 | 0,06 | He onp. 0.99 He onp.| 0,06 He omp.
P 0,05 044 | 033 0,44 0,26 0,44 0,33 0,66
Ilpoune | 0,15 — | 100 — 1,00 e 0,50 —

C 1,05

* JlepecdeT Ha cBexiyio mopony ¢ 0,5% somml (Gea CO;).

Xumnueckuii cocras AyHHTOB B OKHeIax, 0
7

Tabauya 195

P. Jlom, | C- Hox- A. A. Beyc
1936 1. HOILIC, .
[51] 3 925391'. I . I IyHuT cpei-
OKuCHBI i JIyHAT Cpel- @’;ﬂﬂ’é},ﬁgﬁ cm};’gz‘fﬂl;e;;_ HAll, YacTHIHO
m:r;cf;:mi 8| "(cp. mo 8 | mmmi * (cp. mo “&“{)‘3“32131?1
JyanT ﬁ,"g’éﬂ $ PEPRORRN) | RevmOiom) | vk
Si0s 40,49 40,16 41,20 40,10 42,00 40,14
Al,04 0.86 084 1,31 1.35 1,30 1,26
Fe,03 2,84 1,88 4,29 4,30 4,00 4,14
FeO 9,54 11.87 7,55 10,40 540 7,30
MgO 46,32 43,16 4344 41,60 45,27 42,00
MnO 0,16 0,21 0,15 0,15 0,15 0,14
Ca0 0,70 0,75 0,804 0.83 0,66 0,78
Na;0 0,10 0,31 0.08 0,08 008 0,08
K,0 0.04 0,14 0,016 0,02 0,01 0,01
TiOs 0,02 0.20 0,06 0,08 0,03 0.06
Hs0* 2,88 0,44 0,50 0,50 0,50 3,50
P20 0,05 0.04 0,10 0,09 0.10 0.09
Il poune — = 0,50 0,50 0,50 05

Cymma 100,00 100,00 100,00 100,60

* Jlepecuer Ha cpeiKylo nopoay ¢ 0,5% H:0.
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XuMudeckuii cocras mepujoTnTos,

NHPOKCEHHTOB I KHMOCPINTOB B oKueaax, %

Tabauya 196

P. Ioam, 1936 r oy C. Hok- B. C. Tpo-
“31] 1954 T. A. A. Beye 1954 . A. A. Beye e
[268] [269] [112]
IlepioTur IepugoTie
Oxmeanl Kumbe: -
Mupokce- | Hupokce- | Kumbep- .!m'r,p- Kumbep- “‘},’;@f"
Tapii- reocH- HIT HIT aur * | 9acTHYHO JUT, | cpGupeKasn
Bepant | gyprur epenmuit | 178THOD- | rupanp- | cpemumit | (6. mo | (cp. mo | mamenen- | KOumasn uaardop-
CpeiHmi (1o 28 MeHHBI HbIH (46 an.) 35 permo- | 16 paito- | Hent (cp. | Agpuka *
(23 an.) PECHo- (cp. 1o (cp. 10 Ham) Ham) mo 16 (59 aum.) (270 an )
pam) * | 14 perso-| 4. perio- paitonam)
Ham) * HAM) *

Si0, 45,07 | 40,65 43.54 4290 42,70 43,10 50,50 48,60 39,30 34,50 41,85 30,72
AlyO4 5,75 1,25 3.99 4.55 5,40 3.70 4,10 4,30 5,56 4,92 4,80 4,83
Fey04 3,73 2,53 2:54 2,50 2,94 206 244 4,05 8,05 7.06 6,97 5,87

FeO 9,53 6,15 984 8,88 10,36 7,40 7.37 7.20 3,85 3,38 3,89 2,78

MgO 2288 | 42,36 34,02 34,20 30,50 37.90 21,711 19,10 23,30 20,48 28,91 22,41

MnO 0.26 0,18 021 0,14 0,14 0,14 0,13 0,18 0,15 0.13 0,14 0,16

CaO 748 1,29 346 4.80: 5,50 4,10 12.00 13,60 13,30 11,67 T2 12,42
Na,O 114 0,29 0,56 0,25 0,37 0,13 045 0,71 0,58 0,51 0,75 0,56

K;0 0,57 0,13 0,25 006 0,06 0,06 0,21 0, 28 1,28 112 1,65 117

TiOq 0,64 0,11 081 0,58 0.89 0,27 0,53 0,83 2,45 215 1,58 1,75
H,0* 3,10 5,02 0,76 0,50 0,50 0,50 0,47 0,90 0,50 9,00 0,50 15,16
P205 0 15 0,04 0,05 0,14 0,14 014 0,09 0,10 0,68 0,58 0,74 0,50

[Ipoune — = 0,50 0,50 0,50 = 0,15 1,00 4,50 0,50 1,67
Cymma 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00

* [Jepecder Ha CBEAYIO Hopoy ¢ 0,5% Boawl (6ea COq).




OTHOCHTEJBHO HUBKOE COeP/Kanme MATHAA IPH TOBLITEHIOM CO/(@ DK a I
Kaaus, TuTana, Qocdopa, YriaekmeaoTs (a8 TaKike HEKOTOPHIX PeAKHX
9JEMEHTOB) PE3K0 OTJMIAeT KUMOEpPIUTH OT HPOYAX YJIBTPAOCHOBHLIX
mopoji, MOJAYePRUBAf TEH[EHIHIO DA BIEMEHTOB K H30MpPaTeJIbHOMY
BRIILIABIGHAI0 B YCIOBHAX OTHOCHTENBLHO TJAYOMHHBIX 30H MaHTHH,
a Tak;ke BEePOATHHE OTIMYMA COCTaBa ATHX 30H OT COCTABA M3BECTHRIX
HAM IpejcTaBnTe el caMbIX BepPXHHMX, OCTATOYHHX OT BHIIABIEHUS
Y9aCTKOB MAaHTIHH.

OGpamasich K XUMHYECKOMY COCTaBy HIeJouHbIX mopoj (raba. 197,
198), neoOXo1MMO NOAYEPKHYTH COBePIIEHHO YHHKANBHLIE Xapakrep
HAKOILIEHHA HATPUA B He(eJMHOBLIX CHeHHTaX, He CBOiiCTBeHHLI Golee
HA OJHOMY THIY TOPHEIX Hopoj JuTocdeps: !. YunTHBag maccHBHOE
MoBeJeHHe HATPHA B IpoIleccax MarMarnueckoi aufdepenmmanmm cpej-
HEX W KHUCJBIX mMopoj (cm. tada. 111), ero samernoe abcoaoTnoe HaKOmIe-
HEe B HIEJOYHRIX HOPOJAX B3aCAY;KHBAET CHEIHAJBHOTO PACCMOTPEHMS.
ITo xapakTepy pacmpejieJleHnsi KHCIOPOAA W KPEMHIS, a TAK/Ke II0 KaTH-
OH-KMCJIOPOJHOMY OTHOIIEHWIO WIEJOYHEE WOPOJsl OJMBKH CpeHIM
MOPOIAM JIHOPHUT-AHIE3UTOBOTO PAAA, OTIANYASCH OT HHX CYIECTBEHHBIM
HAKOIUIEHNEM mieJdoveil, 3aMeTHO NOHHKeHHHIM CoOflep;KaHmeM QemMmae-
CKUX KoMmoHeHToB m ocofenmo kanemma. B medenmucoep:ramux

Tabauya 197

Pacnpejenenne TopoAoodpasylomuXx XIMUYECKNX DJIeMEHTOB
I HIeJ0YHBIX HMOpojax, Bec. %

ar (cp. e Hedeaunosntii :
T | Gengp e | SENCRT. | Sty
426 aH.) 292 an.) -35%‘3,1‘“0*’3»‘11 245 am.)
4 an.)
DIeMeHTH

x v x v x v x v

0 46,5 — 471 — 46,3 — 46,6 —_
Si 28,20 0,03 28 20 0,03 25,70 0,04 26,60 0,03
FA‘} ?gg 0,14 ? g&; 0,07 1 152)(0) 0,07 1(}.(730 0,07

i : . A p .69

Fe2+ 242 0,32 147 0,28 150 0,34 132 0,24
Mg 0,84 0,42 0,55 0,40 0,36 0,47 0,28 0,55
Mn 0,08 0,38 0,10 0,59 0,11 0 .32 0,11 0,53
Ca 218 0,35 1,70 0.26 1,50 0.33 1,30 0,30
Na . 3,85 0,18 4,00 0,21 6,14 0,18 6,20 0417
K 4,23 0,17 423 0,24 4,50 0,19 4,52 0,18
Ti 0,41 0,40 0,40 0,45 0,30 0,43 0,24 0,38
H 0,08 0,47 0,11 0,40 0,12 0,26 0,17 0.32
P 0,11 0,45 0.11 0,52 0,07 006 0,07 0,53
Mpoune 0,20 d 0,20 - 0,30 0,20 —

1 [Tocmmasmamuveckue Memacomamums 6 dannon cayvae 60 GHUMAaHuUe He
RPUHUMAWMCR .
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Cpeanuii Xumnueesnii coeTap MEIOYHLIX HOPOJ B OKHCIAX, %

Bl tblne o ok A o |

Tabauya 198

P. Jisau, 1936 r. [51] C. Hoxxonne, 1954 r. [269] A. A. Beye
Sy ,,:?n‘;%}.ﬁ;_ Tpaxur doto- ngzla?cl?r}::)-, ugri:g;r!:%- H;}‘,‘,’," ;; £ @onogmr | Cnenur TpaxnaT foc?:a'iffﬁ" DoHOANT
Bo-me- | (moodme) | Poltanr N no-TIe- BO-TIe- cuennt | (47 am.) |(€p. 1o &0f (cp. Ho 28| ecuennr” | (cp. no 20
N0YHOM noaHofll NO4HOI (80 am.) peruonam) | permonas) | (cp. 1o 48 | permoHas)
(18 an.) | (24 an.) pergoHaM)

510, 58,65 60,68 56,11 57,45 59 41 58,31 55.38 56,90 60,40 61.80 55,00 57,00
AlyOg 16,38 17,74 21,33 | 20,60 17.12 18,05 21,30 20,17 17,70 17,60 21,30 20,33
Fes0g 3,65 2,64 1,87 2,35 219 254 2,42 2,26 241 2,65 2,80 2.4

FeO 3,09 2,62 1,47 1,03 2,83 2,02 2,00 1,85 3,10 1,88 1,94 1,70

MgO 3,06 1,12 0,55 0,30 2,02 2,07 0,57 0,58 1,40 0,92 0,60 0,46

MnO 0,15 006 0,05 0,13 0,08 0,14 0,19 0,19 0,10 013 016 0,16

CaO 4,45 3.09 1,72 1,50 406 4,25 1,98 1,88 3,06 2,40 2,10 1,84
Na0 3,48 4,43 8.48 884 3,92 3.85 8,84 8.72 5,20 5,40 830 8,40

K,0 4,79 5,74 6,46 5,23 6,53 7,38 5,34 5,42 5,10 5,10 5,45 5,45

TiOy 0,86 0,38 0,45 0,41 0,83 0,66 0,66 0,59 0,69 0,67 0,50 0,40
HaO* 1,13 1,26 1,50 2,04 0,63 0,53 0,96 0,96 0,69 1,00 1,10 1.50

Py05 0,31 0,24 0,01 0,12 0.38 0,20 0,19 0,17 0.25 0.25 0,15 0,15

I poume — — — — — — 0,17 0,36 0,20 0,20 0,60 0,20
Cymma 100,00 100,00 100,00 100,00




METOUHBIX [OPOJaX HATPHil-KaiueBoe OTHOMEHHe GIM3KO THIHYHOMY
aas cpeanux wopoi (1,77 pas amopuros; 1,53 mas annesnros; 1,36 naa
He(eJHHOBHX CHEHHTOB), UTO PE3KO OTIHYAeT HedeIMHOBEIE CHEHHTHI
OT rpaEmNTOB (Harpuii-kaimenoe ornomenue 0,76).

Tecnasa reosorngeckas cBA3b mMeNOYAHIX nedeanncoep;RaAX MOpoy
CO LEIOTHBMI 6a3aIbTOHAAMH I IIEI0UNEIMH yIbTPaGasuTaMu, a Takske
000TamenHoCTh MHOTHX LIEJOUNHX Cepuil JeTyunmm MHHEDaJIH3aTOPAMI
¥ PEAKHMU IEMEHTaMI TO3BOJISAIOT PAcCMaTPHBATH WIETOUHbIC IOPOJHT
RaKk HPOJAYKTHL 3BONKONMA HEJOCKIEHHBIX KPeMHe3eMOM 1 060ral{eH b X
JCTYIUMI KOMIOHEHTAMM MOPIHIl MaHTHIHOIO BellecTBa, TPOHMKAONIHX
B 3eMHYI0 Kopy mo rayGununM pasioMmaMm. OcoGenmoctn juddepernmma-
Ui mof00HBIX BHILTABOK TpedyloT jpanbHeiimeii yraybaennod paapa-
Gorkn. Ilpm sroM BO3MOKHOCTH HX BaMeTHOro oforamenus miexowaMm
B pesyibraTe OTIIEIVIOHHA BHAYMTENBHHX KOJMYECTB KaAbIUA ¢ Kapoo-
HaTHHIMH HIH (QocaTHEIMH pacIulaBaMM, HECOMHEHHO, NOJKHA OuTh
NPHHATA BO BHOMAaHNE,

IlpocrpancTBennan m remeTmueckas acconmamms Hedeanucoepxa-
HIMX TOPOJL ¢ MAcCHBAMM M TeXaMH KapOOHATHTOB H anaTMTCOZeP:KAILIX
HOPO/ 0THOBHAYNO CBUJIETEJIBCTBYET O BA/ARHOM POJH YIVEKUCTOTH, foc-
doproii KucxOTH W IPYIEX MEEEPaIM3ATOPOB B nporeccax GopMHEpPOBA-
HHA MEeN09HEIX cepnil. BosuukHoBeHHe 10/(00HbIX reoXIMUYeCKHX ye.10-
BHIT, OTAMYABIUXCH B IEPBYI0 0Uepedb HAKOILICHHEM OTPOMHBIX KO.IH-
HECTB VIVIEKUCTAOTE M COOTBETCTBEHHO PE3KHM TOBEIIICHHEM aKTHBHOCTI
HaTpHA B pacniiaBax u riayOHMHHBIX PacTBOpax, Tpedyer 0coGoi reorori-
Yeckoil 0GCTANOBKA, B YACTHOCTH HAJMIHA IJ1yOHHEBIX PEerHOHAJ bHEIX
Pa3i0MOB, KODHAMH, NO-BHAHMOMY, YXOOAMHX B MaHTHO. Bee sto
OIPEICIACT HUYTOKHOE KOJIWYECTBEHHOE 3HAYECHHE IMETOYHLIX IOPOJ
B Tpejiestax H3BECTHHIX HaM ydacTKoB Jautocepr. Bo Bearom cayuae,
POJL MaHTHHHBIX BHITIABOK M PacTBOPOB, OTAHYAIONIMXCHA BHICOKOI
AKTHBHOCTBIO HATPHA M HIPAIMIUX BeIVIIYIO Po.ab B 06pa3oBaHNH men01-
HHIX HeeluHCOIePARAMMUX IOPOJ, B KOJIHYECTREHHOM OTHONICHHH He-
CPaBHUMa C POJbIO PeHEPUPOBAHHKIX B MaHTHH KPeMHHI-KaTueBEIX pac-
TBOPOB, OUpeAeNsiONHX (opmupoBanne amtocdeps M, B YacTHOCTH, ee
TPAaHHTHOTO» CIOH.

3. «BA3AJIbTOBAAI» OBOJIOYKA

Ha coBpemennom yposme amammii o «Gasanbrooiy 06o10uKe IHTO-
chepri coobpakenns o ee cocTaBe MMEIOT THIOTETHIECKMIL XaparTep.
Ipexnaraemaa mmzce Mofens MeXoauT B 1EpBYIO ouepe/lb M3 pasBUBae-
MOTO B HacTOANeH paboTe mpejcTaBIEHHS 0 CTPEMICHHH KATHOH-KHCIO0-
PO/IHOTO Kapraca JuTOCHepsl K TePMOJIMHAMIYECKOMY DPaBHOBECHIO,
ROTOpPOe  paccMaTpHBaeTcsi Kak IVaBHEEL  QakTop, oupeaexsomuii
popMupoBaEHe M coCTAaB 3eMHEIX 000J09eE B TPaBHTAIMOHHOM IIOJe
Jemuam.

C oroii ToykH 3penus nopojn «GazanbroBoiy 060M0UKE U 0GOI0YKA
B IEJI0M AOKHBL OTAMYATHCA OT «IPAHHUTHOIY 000T09KuM Gojee HUZKUM
YPOBHEM COIEp;KaHHs KHCJ0DPOAA W COOTBETCTBEHHO 00.1e¢e BBEICOKUM
HORA3aTe.1eM OTHOUIeHHS CYMMEL KaTHOHOB K Kuciopoxy. Cpennee cogep-
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ARAHNE KUCJAOPOJA B «TPAHNTHOI» 060104Ke COOTBETCTBYET I PanOAMOPHTY.
Haubtoaee tnonmunsie npencraputenan «b6asanbpToBoily 00oJ0uKE B mpee-
& o T
Jax «rpamutHOin o6omouku, BepostHo: radopo (O 44,6%:; T = 1,24),
Rr .
reocuHk/ImHANbHEIE Gasanbter (O 44,8%: o= 1,23) m ux meramopdu-

ueckne amaxorn — amdubomuter (O 44,8%; % = 1,23).

B raybokux wacrsax oGoxourm B6iuzu TPaBdlbl ¢ BepXHell MaHTHell
Hr P

BOBMOKHO mpucyrcTBue skiorutos (O 44,1%; —0-=1,26).

B 10 ke Bpemsa cpemuss mrotHOCTS «Gasa1bToBoi 060T0TKH (3 r/em3)
0 CpefHAA CROPOCTh HPOXO/RJIEHHA B Hell TPOJOJBHHX CeHcMHIeCKHX
Boar (6,9—7,0 cm/cex) [336] moseoasor mpenmomarath, 4to B ee cTpoe-
HIM NPUHAMAOT yYacTHe TaK/ke KHCJbie NOPO/bl TPaHyIHTOBOIl dammm
(em. ra. IT), w3 koropmx mamGomee meramnmo M3YYEHLl 9apPHOKHATHI

(0 47,6%; "o~ = 1,10).

Wexons ma cpejuux onemok reodusmueckux mapaMeTrpoB «GazanbTo-
BOi» 0G0109KHM M PuBHUIECKUX CBOMCTB aMPUOOIUTOB, DRIOTHTOB M Kic-
JABIX TOPOJI IPAaHOAMOPHTOBOIO pHAXA, OLIJIM BHYWCIEHH BO3MOLHEIE
ROJMYECTBEHHBI® COOTHOLICHNUS IJIaBHBIX THIOB FOPHHIX TOPOJ B Ipeje-
nax «baszannToBoity oGoxouxm. ITpm arom cpeHee cojepranne KNCa0poia
B 000J0YKe mpHHEMAaIoch Ganmakmm 46 % (cpemuee mesway comepskanneM
RHCJA0PO/ia B «rpaHnTHOI 060J09Ke, ¢ OJHOI CTOPOHE, M 9KIOTHTAX —
yasrpabasurax, ¢ pyroii). OpuenTmposogmas PacupocTpaHEHHOCTh

.
Tabauya 199
Cpepuuii cocras antocdepnr n ee ofoxouex, sec. %

Jlnrocdepa —
GEVE «Basa - Jmrochepa —Bea
paewenmss | ‘ononoma | Tymwmam | (SASINEC | KowTunenranvman | JTocdera s
KOHTHHEHTOB KOHTHHEHTOB | noumnoii ofoaogkm) | FOUHOi 0Gonoukn)
0 48,9 48,0 46,0 46.6 46,3
Si 243 30,9 26,2 21,7 26,7
Al 6,0 8,0 8,1 8.1 8.1
Fe 3.9 3,6 6,7 5,7 6,0
Mg 2,0 1:2 3.0 24 3,0
Mn 0,07 0,07 0,1 0,09 0,09
Ca 8.0 25 0,1 43 5,0
Na 1.3 2,2 24 23 2,3
K 18 2,64 15 1.8 1,6
Ti 0.4 0.33 0,7 0.6 0,6
H 03* 0,12 01 0,1 0,1
15 0,07 0,08 0.1 0,1 0,08

* Bea ygera noposoii BOIbI.
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OCHOBHBIX W KHCJIBIX HOPOJ B «6azaabToBoily 06omouke qutocdepn B 0THO-
CHT@JIBHEIX TPOIEHTAX (MAacCh):

AMDIOOIATED < v 5. svs feill o v et ot el
PRIORRIE W0 s R e
92 PHOKATH (IJariokaasoBeie) . . . . 450

ITpn pacuere He YUYHMTEHIBAIOCH BEPOATHOE NPHCYTCTBHE B Ipeesax
«b6a3aapTOBOI 000I0YKH YyIABTPaGA3UTOB, KOTOPHE JOJKHEL HECROJIBKO
CMeIaTh paBHOBECHE B CTOPOHY YMEHBIIEHHUS POJH OCHOBHHLIX H COOTBET-
CTBEHHOT'O VBEeJHYEHHS DPOJW KHCJIBIX PasHOCTE.

Cpennuii xuMuyeckuil coctap «6azaibroBoily 000J0UKN, 0CHOBAHHBII
HA BBRIYHCICHHLIX COOTHOIIEHHWSAX mopoi, upusegen B Tabm. 199. Jlobo-
OBITHO, 9TO OH BechMa 0JUB0K COCTABY JMOPHTOB «IPAHUTHOI 000J04KK
U OTINYaercA TOIBKO HECKOJBKO WHHIMH COOTHOIIEHHSMU aJIOMUHI,
menesa u marsma. Taxmm o0pasoM, rpaHOAUOpPHTOBOMY COCTaBY «I'pa-
HUTHOI» 000J09KH JHTOCHEpPL COOTBETCTBYET IMOPHTOBLIL cocTaB «Ha-
3a1bTOBOIY 000709KM, ABIAOMENCA NPOMEAIYTOYHEIM B3BEHOM MEKIy
«rpaEuTHOI» 000710uKOi M BepXHeil manTHeil Semuan.

4. CPEJTHUIT XUMWYECKHUII COCTAB JINTOCHEPHI

Jlannpie o cpemHeM XHMHYECKOM cocTaBe JuTocdeps W cIararomiux
ee obosouer mpusenenst B TaGm. 199 1. B rabxa. 182 pas cpasmenma
OB IpuUBeNeHbl JaHHBe JAPYTUX HcciepoBateneii. Ecrecrsenmoe pac-
xosrienne nudp o0ycIoBIeHO B OCHOBHOM pasinumeM 0OBEMHEIX Iapa-
MeTPOB, NPHHMMaBIINXcA TpH mofcuere. B wacrmoctm, mpemmaraemas
MOJIeJlb OCHOBBIBA@TCHA Ha NIpPeAI0JIoKeHHH, 9T0 OTHONEeHWe MOI[HOCTeil
¢rpanuTHO» M «baszanbToBOily 0Goaouer cocraBaser 1 : 2. HamBoaee
HHTEPECHBIN BHIBOJ] M3 MOJAYYEHHHX HHQD — CXOJICTBO CpEJHEro cocraBa
anTocdeps ¢ cocraBoM guopuroB. Taxum obpasoM, AHOPUTOBEHIL cocTaB
«6aszanbToBOI 000109KH mOBTOPsieTcs: Ge3 Pe3KUX H3MEHEHHIl B cpeHeM
cocraBe JuTocepsl.

SARJIOYEHHNE

Paccmorpenme xuMWdgeckoro cocraBa pasiNYHBIX THIOB TOPHBIX
Hopoj JuTocgepsl mMo3BOIAET cIeaaTh PAL 00X BHIBOJOB, KacalMIXCH
CTPOGHHA M IPOMCXO;EIEHHA 3eMHBIX 0007T04eK, 00pasoBaHHBIX B IPO-
mecce 9BOJIONWH HAllel ITaHeTH.

ITpu sToM mepecTpoilka KaTHOH-KHCJIOPOAHOIO KapKaca IEePBUYHOTO
BeliecTBa 3eMJIN B HANPABICHUN JOCTH/KEHHA MaKCHMAaJbHOTO TEPMOJIN-
HaMIYeCKOT0 PaBHOBeCHS B IDaBUTAIHOHHOM II0NI€ IJIAHETH paccMaTpH-
BAaeTCA Kak IJIaBHAsA JBIJKYINAS CHJA, ONPEJeIANIIasd PACCIOCHHe 3eM-
HOro mapa Ha 000g04KH. AHanu3 TreoJOTHYECKUX, TEOXHMHYECKUX W
reou3m4ecKUX MaTepPHaloB MO 3TOMY BONPOCY MO3BOJIAET CYAUTH, 4TO

! Caedyem umems e sudy caedyrouee: cocmaert 8 ma6a. 199 ne npusedens x 100%,
yuumsieas, wmo pad komnonewmcees (yeaepod, cepa u 0p.) He ywacmeoeaiu € nod-
cueme.
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BBOJIOIIA 36MHOM KOPHI M MAaHTHH 3eMJH OCYIECTBISETCA B HAIpaBiie-
HHHW Iepepacupeelenus XUMIUecKX DIIEMeHTOB B COOTBETCTBHHE ¢ Y/IeIb-
HEIMA o0BeMaMu gacTHll, B (JopMe KOTOPHIX OTH 3JIEMEHTHl CYIIECTBYIOT
M MUTPHPYIOT B 3eMHHIX oboxoukax. Ilomo0ubie wacTwimsr MOTyT mpes-
CTaBJIATH co00il HeHTpPATLHEIC ATOME, a4 TaK/Ke TPOCTHE MM KOMILIeKC-
neie mousl. Ilorarne 06 yaensnom aToMuoM (W moHHOM) 00BEMe 0JTHOBPE-
MEeHHO YYHTHIBAET MAacCy Ajpa W pasMepsl cuiIoBoro moas artoma. C aroit
TOYKHM 3PEeHNs, HanpuMep, WMOHH MArHWS H JINTHA, WMEIHe BechbMa
GAmaKHMe pagnychl WOHOB W COOTBETCTBEHHO IOYTH pAaBHEIE HOHHBIE
00BeMEI, TPHHIUINHAIBHO OTIMYAKTCA APYr oT Apyra. OTHOCHTEIbHO
HNBKMIT VAeJBHKN MOHHHNE 00BeM Maraua o0bBe[HHAET €ro ¢ rpynmoi
DIEMEeHTOB, THOWYHHX JIiA «0asanbroBoily 000J09KM 3eMHON KOPH M
BepxHeil MmanTui. B 1o ke Bpemsa 3mHaumTenbHO OOJMLIINIT Y/eNBHBIE
HOHHEI 00beM JUTHS CTABUT €ro B OJUH PAJ ¢ DIeMeHTaMH, HaKAIJIHBa-
OIUMACA B BePXHUX 9acTAx «rpanuthoiy obomxourm. Croemyer mom-
9epPKHYTH, UTO B HACTOAIEe BpeMs elle HeBOBMOKHO ¢ yKeJaeMoil cre-
MeHBI0 TOTYHOCTH BHUUCAHTH 53PeKTHBHEE aTOMHBIe 00HeME XAMUISCKUX
2JIeMEHTOB, CJAraomuXx S3eMHYH Kopy # MaHTHio Jdemunm. J[las aroit
mesn HeoGXO MO WMeTh TOYHBIE JaHHEE O BeJHIHHEe WOHHLIX PaJHycoB
BJEeMEHTOB, WBMEHAMHAXCH, KaK M3BECTHO, B BaBHCHMOCTH OT THOA
XHMHUYECKNX CBf3€if, KOTOPHIE MAHHLI 2JIeMEHT B KOWKPeTHON reoXmMu-
qecKolf o0cTanoBKe 3aBABBIBAET ¢ OKPY/RAIOIUMU XUMHYECKHMH BJe-
menHTamMu. Hanpumep, riaasmsiii saement iautocdepsl KHCIODOX HMeeT
atomusii pagnye 0,60 H HWCTUHHHE WOHHBI pamgmyce 1,46 A (o
A. C. Ilopapennnx). HosanenTmsii pagumyc kmeaopoma paseun 0,66 A,
T. @, o GoJiee eM B J{Ba pasa MeHBINe, 4eM ero MOHHEIL pagnyc. B coenn-
HEeHWAX KWCJOPOJ 3aBA3LIBAET CMENIAHHEE WOHHO-KOBAJIEHTHEE CBA3N
B GOJNBININHCTBE CAy4aeB ¢ mpeodiaanueM KOBAJEHTHOI cOCTABJIAIOIME.
Tak, B coelUHEHNM ¢ KPEeMHHEM KOBAJEHTHOCTH ¢BfA3eil NPAGIH3ATENTBHO
cocrasiasier 58% wm 1. 1. Memonsaya npmbiaikeHHYI0 OIEHKY CTENeHH
HOHHOCTH-KOBAJEHTHOCTH CBAZEH MEKAY DJIeMeHTAMH Ha OCHOBE JaHHBIX
06 WX DIEKTPOOTPHIATENLHOCTH, HETPYAHO PAacCUIATaTh IdPPerThBHEIe
paamychl KOHKPETHHIX WOHOB, WX HMOHHEIe, a TAK;Ke YJEJNbHHE HOHHLIE
oObsemsl. EcrecTBenno, Bece aTH onenkn GYAyT PACCYNUTAHEI ¢ ONpe/eseH-
HOIl cTemennlo NpMOAMIKEHUS, KOTOpas, OJHAKO, IO3BOJISET CPABHHBATH
Mexay cofolf XapakTepueTHRH pasamdupiXx atomoB. C yueToM cTeneHm
KOBAJEHTHOCTH-HOHHOCTH CBfABEH MOJKHO BBIYHCIUTH TAK:Ke YHe/bHEIe
HOHHEIE 00BEMBI KOMIIEKCHHIX YaCTHI ¢ TOYHOCTBIO, JOCTATOYHOM J1fA
obmero cpasHennsi. PaccunTaHHbie BENIWYHHBEl YAEIbHHIX WOHHBIX M
ATOMHEIX 00BeMOB XUMHYECKUX 31eMeHTOB 1o N 40 M HeKOTOPHX KOM-
IJIEKCOB TpejicTaBieHsl Ha amarpamme (pme. 27). AToMsl B HOHE pasGu-
BAIOTCA Ha CJeYIONHe J0CTATOYHO XapaKTepHEIe T'PYINEL IO YeJIbHEIM
ofbeMaM (yYuTRIBASL YACTHIN, HPHCYTCTBHE KOTOPHIX B 3eMHOI Kope
manbogee BeposATHO):

gonee 1,0—aromur He;
0,6—1,0— aTombr Ne, Ar; csofopusre monst 02-, Cl-;
0,4—0,6 —aromnt H; ceobogusie moust F-, Cl- B coepunennn ¢ Na*;,
0.3—0,4—atomst Kr; cBoGojgasie moHsr Br-;
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0,2—0,3—cpoGopare mount K+, Cl= B XJ0p-KpeMHHEBHIX KOMILICK-
cax, RACIOPOa (B3ATHIL OTHeNBHO) B KPeMHe-KHCI0poji-
HEIX KOMIUIEKCAX, (TOP-KPeMHHEBHe KOMILIEKCH THIA
[SiFg]2-, kommiexcs [COz)2-;
- 0,1—0,2 —cBoGoausie nonst Li*, Na*, Rb+, Ca2*, Cs—; Be2t; B3+ g
KHCJIOPOJHLIX CORJMHeHMAX; KoMILIeResl [Si0,]4-, [A104]5-
[PO413-, [SnFg]2-, [GeO4]d-, [GaO4]5-, [WO,4]2-; Cul+,
Zn2* B KOMIJICKCAX ¢ cepoii;
005—0,1—Ti, V, Cr, Mn, Fe, Co, Ni B KHCJOPOHEIX COe/ImHe-
HHAX;
Menee 0,05— cBoGojmbie mons Tid+, V3+ Crd+, Fe2+, Co2+, Ni2+.

Hameuennasa rpynmupoBka J0CTaTOYHO WeTKO COOTBETCTBYET 0COGeH-
HOCTAM PpACHPEJIeNeHNA XHMHYECKHX 9JIEMEHTOB B IPEIeSax 3eMHEX
000J109€K, UTO emie pas HOAYEPKUBAET POJIb YASAbHHX HOHHEIX W ATOM-
HHIX 00beMOB B IOBEJCHHH 3JICMEHTOB B IpPOIECCAX BBOIIONEU 3eMHOI
KODH M MAHTHM.

PaccmarpuBas TeHJeHIUI0 K mepepacupefe]eHHi0 XHMHUYECKHX 3J1e-
MEHTOB II0 BePTHKAJIM B 3aBHCHMOCTH OT YAEIbHHX 00BEMOB MOHOB MIH
aTOMOB B KagecTBe TJaBHOro ¢axrTopa 3SBOJONHNA 3eMHBEIX 000I0YeK,
CIef[yeT OTMeTHTh, 9T0 HAKOILIeHHe KHCI0POJA B BepXHell 4acTH 3eMHOIT
Kopsl 00s3aH0 uMenHo aToMy mpomeccy. He kacasch B HacTosmieil pa-
Gore Mexammama nepepacupegeaenus (GpakiHOHHOe BEILIABIEHHE, 30H-
Hasg [iaBka, auddysuma m T. 1.), pacemMaTpuBaBHIerocs B HOCIeHEe
Bpems pAjoM Hccaegosareneit [26, 28, 43 m np.], moguepkuem caemy-
toniee: M30MpPaTeABHOMY BHIILIABJICHNIO M3 MAHTHH B NPOIECCe €@ DBOIIO-
UM DO/IBePraioTesA dJeMeHTE, KOToprie 00pasyioT B paciiaBax M pPacTBo-
pax KOMIUIEKCHBIE HMOHEL € KHCIOPOJOM, o0jajammpue OTHOCHTEJIHHO
GoapuMu yaeabHLIME 00BeMaMi, a TakiKe HIeMeHTH, GoIbIIHe PasMepsl
WOHOB KOTOPHIX HapymaloT JHePreTHYecKoe PaBHOBECHe KaTHOH-KHCIO-
POJIHOTO KapKaca B YCJOBHAX BBICOKHX [aBIeHWIl MaHTIH.

K mepsoii rpynme sieMeHTOB-TPAaHCIOPTEPOB KHCJIOPOJA B TEPBYIO
o4epeib OTHOCATCA KPeMHMIl, aJIOMHHUI, a TAK/Ke MHOTHE BTOPOCTEHeH-
HEIE ¥ DEJIKNE DJIeMeHTHl, HaKaluBamiuecss B «rpaHuTHoil oboiouke.
I'naBmwiii mpejcraBuTeNb BTOpOHl TPYNIB 21€MEHTOB — KaJlwil.

BriHOC Kpemue-KHCIODPOZHEIX M AMIOMO-KHCIOPOTHHX KOMILIEKCOB,
A TaKyKe KPYHOHEIX MOHOB KaJusA B I0OBEePXHOCTHYIO 30HY BePXHeil MaHTHH
CHY/RAT TIaBHHIM GaKTopoM, onmpefeansmuM opMupoBanne JIATOCHEPHE.
Iocaenyomas spomonus ArTOCHeps, OTPAKEHHAA B IeOXHMHICCKHX
M MUHEPAJIOTHYeCKHX 0COOEHHOCTAX CJIAralmux ee mopPoJ, PasBHBAJIACH
HDapaiIelbHO ¢ 9BOJIONMeHl MAHTHH B HANpPABIEHHH JalbHeimero mepe-
pacmpefienienus sieMenToB. Bonbmmylo poab mpm aToM Hrpangm ABIEHUs
JIeTa3alM| M JIeruJpaTanuym MaHTUH, 3HAYeHHe KOTOPHX IOJYepPKHYTO
A. II. Bunorpanossm [26]. Mexopsn ma yaeabusix o0heMOB MHTPHPY-
IOIMUX YacTHIl, HETPYAHO IIOKA3aTh, YTO M B HTOM CJyYae ABMKYIIei
€U0 Tponecca ABIAIOCH CTPEMJICHHEe K YCTAHOBJIGHHIO IPAaBATAIHOH-
HOTO PaBHOBECHS BO BHEITHHX 00oNouKkax miamersl. Bojunie pacTBopsl,
TeHePHPOBAHHLIE B MaHTHH, CIOCOOCTBOBANH Iepepacupeelenuio Kuc-
JOpojia IYTEM BHIHOCA B IOBePXHOCTHRIE M IPHOOBEPXHOCTHEIE 30HBI
aurocdepsl OTPOMHBIX MAcC BOJAL M DACTBOPEHHBIX B Hell COeHHEHMIT
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Puec. 27. Vnensnsie 00HeMbl
HEKOTOPHIX ATOMOB M MOHOB

1 — paa MCTMHHEIX MOHOB; 2 —
i MOHOB, CBABAHHBIX B COEHM-
HEHMAX  KOBAJIEHTHOR CBAILIO;
3 — JUIA MOHOB, CBASAHHKEIX B CO-
eIUHEeHNAX CMemmanHoil  CBA3LIO
(MeTAJLIIB — KHCJI0POM, KpeM=
HMIf — KHCIOpPON, XJO0p — KpeM-
Auit, Xuaop — HaTpmif, cepa —
JHENe30 M HAp.); 4 — A ATOMOB;
5 — IUIA WOHOB  XalbKOQHIIOB,
CBASAHHBIX ¢ cepoil; 6 — miA
KOMILICKCHBEIX HOHOD



rpemuus. C 9THMH ke PACTBOPAMH W3 MAHTHM  rayGOKHX uacTeil JHTO-
cdepr yAaasi0Tes KPYIHBe HOHK KATHA W PAJ KOMILIEKCHHIX aHHOHOB,
BO BHeIIHeil cdepe KOTOPHIX MOTYT HaXOMUTBCA KUCIA0opox, hrop, Xaop,
cepa, Gop mam yraexmciaora. Ilpmeyrersme atmx momHoB B 00dacTAX
BBICOKOTO JIaBJIEHHSA TaK:Ke HapylIaeT cTPeMJeHHe KaTHOH-KUCA0POIHOTO
Rapkaca K IuoTHeiimeill ynaxosxe. [lepepacnpenenenne siementom
B JInAToc(epe B B3aBHCHMOCTH OT Y/A@JbHHIX 00BEMOB MHUTDPHDYION[HX
JacTHI} H 00PasyeMEIX B IIPOIECCaX MUTPAIHHA cTaOMIbHEIX MAHEPATIbHHIX
das ompepmennio pasiMYHOE B IPHHINNE HOBEJEHNe KPeMHUA M AJIOMH-
Hus B (OpPMUpOBaHUE (rpPaHUTHOIY M «6azaiabToBOily 000109eK. AIOME-
HUM, BHIJABIABIIMICA W3 MaHTHU B CcocTaBe 0a3aJbTOBHIX Marm, B
OCHOBHOM HAaKaIIMBaJcA B «0asaxbToBOiy 060i0uKe, 3aMemas KpeMHM
B CTPYKTypax miaarmokiasoB (cm. ra. [1I, pasmean «Anovuaminy 0
«Ransnmiiy). B To jke BpeMsi KpeMue-KHCJI0POIHEIE KOMILIEKCH B COCTABE
rayOUHHEIX BOJHHIX PACTBOPOB, HECYIIMX Takke Kajamil, MATPHPOBAIM
B caMEle BepXHMe YYacTKH JHTOCHEepsl, OCYIIecTBIAAA B ITUX yUacTKaX
PasBUTHE BRICOKOTEMIIEPATYDPHHEIX IPOIECCOB KpPeMHHil-KaJdHeBoro Mera-
coMaro3a (rpaHUTH3ANME), BeAVIMUX K (QOPMHPOBAHHI0 KUCJIHIX 110 POJ
TPAHUTHOTO COCTaBa.

IIponeccs rpanmTH3anuy, KAk H3BeCTHO, HauboJjiee IMPOKO PA3BUTH
B panHeM pokeMOpmu. Opmako m B Oojiee mosgnee Bpemsa (BKIHOUAs H
COBPEMEeHHBIH TNepHoJ| 9BOJONUHN 3€MHOW KOPH) IOTOKH 000TameHHBIX
KpeMHueM W KajlneM IIy0OHHHBIX (¢«cKBodbMarmMatnaeckmxy, mo [[. C. Hop-
ARHHCKOMY) PAacTBOPOB, IOJHUMAMN(HECH M3 MAHTHH [0 30HAM Permo-
HAJbHEIX PaslioMOB Kak B Ipejesax reoCHHKIANHAICH, TAK M aKTHBH3HPO -
BaHHHIX IAATPOPM, MrPaOT IJIABHYI PoJb B 00pasoBaHmM B Ipejenax
Juroceps JOKaIBHEIX 09aT0B KUCJIOI M e 09Hoi MarMel. Hagr ciaemyer
M3 CPaBHEHHT COCTABOB «0asambToBOiy W «rpaHUTHOIY 000J09eK, HAKO-
IUIeHNe B IOCJAeNHEel KHCIOpPOJa, KPeMHHSA H Kalus BHCTYHAET Kak
TIaBHE TreoxmMmdeckuii axrop pasaumums sTHX Treocdep.

Har masecrno, «rpanuTHas» 06009Kka pasBuBaeTCA TOJBKO B Ipeje-
JlaX KOHTHHeHTAJbHOH Kopel 3eMHOro mapa. Ee orcyrcrBue B mpejenax
OKeaHMYyecKol KOpH B IEPBYID OYepe/lb CBHUETEABCTBYET O TOM, 9TO
B OTHX paifoHaX 3eMHOTO INapa SBIEHHs MepepaclupejeeHnsd 2TeMeHTOB
B Jurocdepe, cOMPOBOsK/IABIINECH PA3BHTHEM Npolleccos (opPMUpPOBaHNS
KHCIBIX HOPOJ], He TOJYYWIN COOTBETCTBYIOMEro passutus. Pacemorpe-
HHe NPUYHH NOZ0OHOT0 TEOXMMHWYECKOro pasamius B (HopMIpPOBAHUM
KOHTHHEHTAJbHOH M OKeaHm4ecKoil KOPHI, OmpeexseMbiX pPAZOM TJI0-
Ganpupix GaKTOPOB Pa3BUTHA HANIeil NJaHeTH, BHIXOJNT 3a PaMKH Ha-
croameii paborsi. OpHako BO BCeX NOCTPOGHHAX CJeIyeT YUUTHIBATH
darTop Bpemenu. YOGequreNbHBIE 0KA3aTeNbCTBA HAIMYMA MATePHKO-
BOro Apudra, mosydeHHEE B IOCHe[HEe BpeMsA B peayiabrare Iiy0oKo-
BofHOTO OypeHus okeammueckoro jHa B ArTiantmueckom m THxoM okea-
HaX, 3acHy;KHBAlOT ¢ HTOH TOYKHW 3PEHUSA cephedHoro BauMamma. OTMe-
THM, YTO HeoOpaTHMBE MPONECCH MePecTPOiiki KaTHOH-KHCIOPOIHOTO
KapKaca Hapy:KHeX 000J0Yek 3eMIN B HAIpPaBJICHWH JOCTHKEHHA MaK-
CHMAIBHOTO TepPMOJMHAMIYECKOTO DPAaBHOBECHS MPOJOJKAIOTCSA HEmpe-
PHIBHO W B HACTOsAILEe BpeMs.
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I'mmoresa, obOssicusiomas  muddepennnamuo  pepxuux  ofoTouer
Hameil maseTsl B QOPMUPOBANEE 3EMHOIL KOPH epepacHpeieIenneM
XHMHIYeCKUX HJIEMEHTOB B TI'DABHTANHOHHOM II0Je JeMJu, TOo3BOJAeT
paccMaTpuBarh cTemenb Imojobmoil aupdepenmmanmm Kar  QyHRIEO
PABUTAIMONHOTO TIOJA INIAHETH M BpPEMelu HBOJIONUN ee BellecTBa.
IIpumenenue dToro NmpUHIMIOA K AHAJUSY BHYTPEHHEI0 CTPOEHNA APY-
IUX OJaHeT TAKKe MOKeT oOKazaTbed mIofoTBopuniM. C 9Toil Toukm ape-
HHUS HOHATHO, B YACTHOCTH, OTCYTCTBHE CHAJXM4ecKoil kopu na Jlyme
U OTHOCHTEJIBHO caadas crenenn quddepeHnuanuyn ee suemneii 060I0uRT
10 CPABHEHUIO ¢ 3eMieil.

B cpere paccmaTpuBaemoii rumoresn mosaydwaior oObAcHenme (akTh
HAaKoIJlennsa Kajauda, Turaga, docdopa u psjga peRUX 2AeMEHTOB B HaH-
Jonee ryOGMHHBIX HPOJAYKTAX BHIIIABICHUA YJILTPAOCHOBHHX M OCHOB-
HBIX MarM — KuMOepauTax u meJsouHsX 6asaibron/iax, a Tak/ke BeposTHLIe
ABIeHusA «0asuQUKALUMY ¥ ¢[MeKATH3ATUmY MeTaMopPUUecKux I 0THOCH-
TeJAbHO KHCJAEX MarMarudeckux mopop [12], momagaiomux B peayabrare
TeX MJIN MHHIX Te0JOTHYecKHX IPOIeccoB B IIyOUHHBE yacTu Jutochepnt
M B BEPXHION MAHTHIO.

Kucine MarMaTnueckme mopojui JutTocdepsl B COOTBETCTBHH € MMe-
OMUMICA TEOXVMHUTeCKEMH JAHHABIMH BECHMA PE3KO Pas/ieJasiorcsa Ha
JiBeé IPYNILI — TPANUTH U TPaHOAHOPHUTH. XUMWYCCKUI COCTAB Tpano-
AUOPUTOB AHAJNOTMYEH CPEIHEMY COCTABY 0CA[04HBIX MW MetaMopuue-
ckux mopof. Ouu, Beposirio, B aHaunTeabHON Mepe obpazoBansl B pe-
syJaprate nponeccoB mx manunrenesa. C 9Toil TOUKH 3PEHUA HHTEPECHO
OTMETHUTL, 9TO TJIaBHBIE YJIEMEHTHl PY/HON MUHePAaNHB3AINN, TUINTHELE
JUIA TPYINEL TPAHOAUOPATOB — KBAPIEBLIX JHOPUTOB (Menb, Moaudjien),
B TO i€ BPEeMA ABIAIOTCA XAPAKTEPHLIMU HAEMEHTAMU 0CAJ0THOT0 TPO-
necca, HaRAIUIMBAIOIMMMUCA B IecuaHO-CJAaHUEBHIX ocajrax. Hucnne
MeraMopHYecKHe IMOPOJE — KPUCTANIMYECKNE COaHip W rHeileh —
[0 COCTABYy 3HAYUTENBbHO 00Jiee OCHOBHLIE, UeM TPAaHUTH, II0ITOMY BO3-
MOJKHOCTD TMaJmHIeHHoro 00pasoBanus TPaHUTOB (e3 Pemaiomiero ydaa-
CTUA MAHTHITHEIX PAacTBOPOB, 00OrAIEHHLIX KPeMHUEM, KaJlueM U PAIOM
JIETYYNX U Pe/KUX BJIeMeHTOB, mpejcrasisercs magopepositnoil. C pac-
CMATPHBAECMBIX IOBUTUIL aBTOP OTHAET IIPE/IIOUTEHUE THIOTE3e [OK0 PO~
BOTO HPOMCXO:KCHNA OPY/€HEHNA, CBABAHHOTO ¢ MHTPY3UBHLIMIL Ipa-
HUTAMM, TPAKTys OTHOCHTENLHO® ofoTamenne TpamuTHoro cyderpara
PAIOM  METAJII0B, IPENMYIECTBeHHO KOMILIEKcooOpasoBaTeneil, Kar
uporece, OOYCHOBIEHHBI [AeATEIBHOCTHIO TPARHTOO0Pa3YIONUX 110/~
KODOBHIX KaJaumid-KpeMHHeBHX pacreopoB. Ilomofmas Touxa apenus,
€CTEeCTBEHHO, He HCKII0OYAeT BOBMOYKHOCTH 3aUMCTBOBAHUS TeMU ;e
pPacTBOpaMM OMPEJAEJeHHEIX METAJIOB U3 HOPOJ, HUKINX "acTeil 3eMHOIl
KOpPHI, & TaK#e n3 MeTaMopPHUIeCKHX MOpPoJ, npeobpasyeMbelX I1yGHH-
HBIMH PACTBOPAMH B mponecce (GOPMHPOBAHUSA TPAHHTHBIX PACIJIABOB.
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