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Xapvrosckuil nayuonanvuwill ynusepcumem umenu B.H. Kapazuna

IOA3EMHBIE BOJbI U3 HAMBOJIEE ITYBOKHUX BCKPbITBIX TOPU30OHTOB
JHEITPOBCKO-JOHEIIKOU BITA/IMHbI

Paccmompensl yciosus 3ane2anus U cocmag NOO3EMHbIX 600, NONYYeHHbIX 8 [JHenposcko-JJoneykoil enadune ¢ 2nyoun 5,8-6,3
KM U3 20PU3OHIMO8 CPEOHe20 U HUMCHe20 KapOoHa. TIoKa3aHo, ymo uccied08anHble paccoibl 00PA308aIUCh 6 PE3YIbmane 3axXopoHe-
HUsA U Memamopusayuu 600bl C1AO00CONIOHEHHBIX OACCEH08 CeOUMEHMAayUuy O0TOMUMOBOL, UHO20A 2UNCOBOU CIAOULl ucnap ume-
JIbHO20 KOHYeHmpuposanus. B 30ne 2nyOunno2o kamazene3a OHU 8 PAIUYHOLU CHENeHu No08epeanucy pazbasienuio oecuopama-
YUOHHLIMU BOOAMU U BMOPUYHOMY OCONOHEHUIO 3a CHem NOCMYNIEHUS XIAOPUCHO20 HAMPUS U3 CONAMBIX KYHON08 U CONEHOCHbIX
monwy. [Ipedenvbro ocononennvle HU3KOOPOMHbIE Oecudpamayuontule 600bi 6cmpeuensl Ha Cesepo-Bongenkosckoii cmpykmype.

Knrouesnle cnosa: eenesuc pacconos, oecuopamayuontsie 600bl, IMOPULHOE OCONOHEHUE.

B.O. Tepewenro. IIJ3EMHI BOJAH 3 HAHBLIBII ITTHFOKHX PO3KPHTHX I'OPH3OHTIB JIHIIIPOBCHKO-
JOHEITBKOI 3AITA/THHH. Po3znamuymo yMosu 3a182aHHA Ma CKAAO Nid3eMHux 600, ompumanux 6 Jlninposcoko-Joneybkiii 3ana-
Ouni 3 2nubun 5,8-6,3 KM 3 20pU30OHMIE CePeOHbO20 Ma HUNCHLO20 KapooHy. Tlokasano, wo euueri po3conu Ymeopulucs HACIiO0K
3aX0pOHeHHs ma Memamopizayii 600U c1abKOOCOIOHEHUX baceliHig ceOuMeHmayii 001oMImo8oi, iHKoau 2incosoi cmaditi UNaposy-
6aNIbHO20 KOHYEHMPYBAHHA. B 30Hi enubunnozo kamazenesy 6oHU 6 Pi3HOMY CHIYNeEHI 3a3HAAU PO30A6NeHHA 0e2iOpamayiiHumMy 600a-
MU ma 6MOPUHHO2O OCONOHEHHS HACTIOOK HAOXOONCEHHS XAOPUCHIO20 HAMPIs 3 CONAHUX KYNONI6 | CONeHOCHUX éepcms. Brpaii oco-
JoHeHI deciopamayiini 600u 3ycmpinymo Ha Ilieniuno-BoneenkiscoKiti cmpyKmypi.

Knrwuoei cnosa: zenesuc posconie, deciopamayiiini 600u, 6MOPUHHE OCONOHEHHS.

B mocnennue pecsatuneTus B mpoliecce Mpo- [TomyueHHsbIN paccon UMeeT MUHEPATU3AIUIO
BEJICHHUS TTOMCKOBO-Pa3BEeIOYHOTO OypeHHs Ha ras 342,45 r/mM® M B NIACTOBBIX YCIOBMSX IIE-
u HeTh B [lHeTpoBcKo-/{oHenKOH BIIaJMHE MOITY- PECHIIIEH XJIOPHUCTBIM HATPHEM, YTO BBHI3BAJIO 00-
YeHbl NMPUTOKHU YITIEBOAOPOIHBIX Ta30B M ILIAC- pa3oBaHKE COJIEBBIX MPOOOK B CTBOJIE CKBAKWUHBI U
TOBBIX BOJ ¢ TiryOWHBI 10 5,8-6,3 kM. [lockonbky HE TIO3BOJIMJIO TPOBECTH KOMIUIEKC TITYOMHHBIX
MOJI3€MHBIE BOJBI, MOJYYSHHBIE C TaKUX TJIyOWH, WCCIIeIOBaHUH.

SIBJISIFOTCSI OMHUMH U3 HanboJiee TTyOOKHuxX B YKpa- Ha Ko03eBckoM MeCTOpPOXISHHUU IPH OIPO-
WHE U B MUpE, IPECTABIIIET HHTEPEC PACCMOTPETh O0oBaHMH B CKB. 12 HHM30B MOCKOBCKOTO spyca B
YCIIOBUS HIX 3aJIeTaHusl, COCTaB U (DOPMUPOBAHUE. nHTepBane 6065-6254 M moiydeH OdYeHb CIIa0BIN

[lomzemHubIe Bombl ¢ TiryOuH 5,8-6,3 KM moiy- MPUTOK YIIIEBOAOPOJHOTO I'a3a U IIACTOBOM BOJIBI.
4yeHbl Ha MapbsiHoBckoi, Kironaukorckoi, Koo- Jlebur rasza cocrtaBui 150 mM3/cyT, a meOut BombI
3eBckoil, bepe3oBckoil, CaBUHKOBCKOM CTPYKTypax Beero sk 0,8 M%/CyT IpU TOHMKEHUHU YPOBHS JI0
B IIPUOCEBOM IOrO-BOCTOYHOHW M CpEIHEH YacTIx 1younsl 3427M. HecmoTpst Ha cronb He3HauMTe-
JHenpoBcko-J{oHenkoi BaiuHEbIL. JBHBIN MIPUTOK YAaJOCh OTOOpaTh MPEJCTABUTENb-

B cxkBaxxunre 60 MapbsSHOBCKOHN TUIOMIATN TTPH HBIE TIPOOBI BOZABI, MUHEPAIH3AINSI KOTOPOH COC-
orpoboBaHUU TOpU30HTa M-1 MOCKOBCKOTO sipyca tapuna 130,8-139,0 r/nm®. Beuay ouenn cnaGbix
B mHTepBasie 5845-5860, 5977-6000 M monydeH [IPUTOKOB IUIACTOBOE JABJICHUE ONPEACIUTh OKa-
CaMOM3IIMB paccoyia, KOoTopeli cocraBun 100,8 3aJI0Ch HEBO3MOXKHBIM. OIHAKO, aHAIU3 YCJIOBHM
M%/cyT npu paboTe Ha MOJHOE OTBEPCTHE TPYOHOTO MPOBOAKH CKBaXHHBI MPH KOTOPOH HAOIIONAINCH
NpOCTpaHCcTBa W AaBieHuud Ha yctbe 0,34 Mlla. WHTEHCHBHBIE Ta30MPOSIBICHUS P BHICOKON ILIO-
Cratnueckoe JaBlieHHE HAa yCTbE 3aKPBITOW CKBa- THOCTH PAacTBOPa MO3BOJISIET CUNUTATh, YTO IJIACTO-
s*uHbl coctaBuwio 30,6 MIla.IlnactoBoe naBieHue BO€ JIaBJICHUE SBJISIETCS CBEPXTUAPOCTATUYECKUM.
Ha mayoune 5852,5 cocraBuno 101,1 Milla. Pesynbrartel nHTEpHpeTanun reopU3NIECKUX
Koadpdpunment anomansHoctu 1,76. HCCIIEIOBAHNM CKBAKMHBI MOKA3BIBAIOT, YTO BOHO-
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OTJAIONINI TOPH3OHT 3aJIeTacT B MHTEpBaye 6237-
6241 m. Ero nmopucrocts 7-8%.

Ha KironHUKOBCKO# IIioaan npu ornpodo-
BaHUM Topu3oHTa B-16 Bu3eiickoro sipyca B UHTe-
pBase 6053-6118, 6159-6225 M monydeH cinaObIid
MPUTOK T'a3a ¢ BEIHOCOM ILTACTOBOM Bonbl. Ilmacro-
Boe namineHue cocraBwio 82,3 Mlla. Koaddu-
IHAEeHT aHoMaabHOCTH 1,40. MuHepaau3anus BOIbI
221,2 r/mm®.

Ha coceanux ¢ KnromHukoBCKoH CTPYKTYypoit
[epeBo3oBckoit 1 KoMbIIHAHCKO# ¢ 1yOuH Oomnee
6 KM TOJyYeHbl TPOMBIIIICHHBIE MPHUTOKU Ta3a
TaKKe TMO0J CBEPXTHAPOCTaTHYECKUMH  ILIaC-
ToBbIMH naBrneHussMd. Ha [lepeBo3oBckoil cTpyk-
Type TMPUTOK Ta3a u3 uHTepBaia 6222-6300 M (To-
pusonT B-25) cocrasun 56,9 Teic. M/cyT Ha 5-MM
maiibe. Koapduument anomansHoctn 1,85. Ha
KoMBIITHSHCKOM MECTOPOXKISHUH TpU OmpoOOoBa-
Huu ropu3oHta B-22 B umHTepBane 6057-6059 m
nebur rasa cocrasua 417,8 Teic. M¥/cyT Ha 9-Mm
maiide. Koaddunuent anomansnoctu 1,40.

Ha bepe3oBckoM MECTOPOKIECHUU MPU OMPO-
0OBaHMM HU30B HWYKHEBU3EHCKOTO MOAbsApyca (MH-
tepBan 5893-6050 M, ropuzonTsl B-25, 26) momy-
YeH NPOMBIIIJICHHBI TPUTOK Ta3a W OTMEYaliCs
BBIHOC IJIACTOBOM BOABI ¢ MHHepanu3auuen 321,5
r/mve.

CremeHp KaTareHesa TIOpOJ Ha PaccMOT-
PEHHBIX IUIOHIAASIX COOTBETCTBYET rpagaunu MKs.
Fa3])I, C KOTOpPBIMH aCCOUMUPYIOT BOAbI, MUMCIOT
YIIIEBOAOPOJHBIN COCTaB C HECKOJBKO TOBBIIICH-
HBIM COJIEpYKaHUEM YTIIEKUCIIOTO rasa.

PesynbraTtel aHamM30B BOJA, TONYYEHHBIX B
JJIB ¢ mry6un 5,8-6,3 kM, B HEKOTOPBIX P00 C
HECKOJIbKO MEHBIIINX ITyOWH TIPHUBEICHBI B TaOIH-
me. M3 Tabmuiel BUAHO, YTO BCE BOJBI SBISIOTCS
pacconamu, MUHEpalu3alys X Kojediercs: B Joc-
TaTOYHO MUPOKUX mpenenax — oT 130 mo 342
r/nv®. KoHueHTpauuss 6poMa H3MEHSETCS B €Ile
Oonee mmMpokMx mnpenenax — or 7-18 mo 335
mr/am®. JIOCTaTO4HO BEJIMKH TaKXkKe pPasiuuus B
COZIepKaHUH JAPYTUX MaKpo- U MHUKPOKOMITOHEH-
TOB. DTO TO3BOJISIET IIPEIIONaraTh OMpeeIeHHbIC
pasnuuuns B pOPMUPOBAHUU PACCOJIOB.,

Panee OpuTO MOKa3aHO, YTO OPOM B CEAMMEH-
TOTEHHBIX paccojlax MMeeT B OCHOBHOM MOPCKOE
MMPOUCXOXKIACHUC, U €r0 KOHLUCHTpAlUsd SABIACTCA
MoKa3arelieM CTEIIeHU OCOJIOHEHUsI BOJIbI OacceliHa
cequmentauuu [1-3]. B duenmpoBcko-JloHerkoit
BlIaIUHE B KAMCHHOYTOJIBHBIX TOJIIIAaX B OCHOBHOM
3aXOpOHEHBI CEJIMMEHTOTCHHBIE PACCOJbI, MPOU-
3BOJIHBIE HOPMAaJlbHOH MOPCKO# BOJBI, IIPOIYKTOB
€e pPaHHEro HCIAPHUTENbHOIO KOHLUEHTPUPOBAHUS
(mpemmoIoMHUTOBAsT CTAaWs) U JTOJIOMHUTOBOM CTa-
JIMA UCIIapUTEIbHOIO KOHLIEHTpUpoBaHusi. Pacco-
JIbl, IPOU3BOAHBIC TUIICOBOM U TaJUTOBOM cTamguit
HUCIIAPUTEIILHOIO  KOHLIEHTPUPOBAHUS,  Paclpo-

-56 -

CTpPaHEHBI B HIDKHEH MEPMH M YACTHYHO B BEPXHEM
KapOoHe U B JIeBOHE. B pesepByapsl cpegHero u
HWKHEro KapOOHa OHM OITyCKalOTCSl Ha OTpaHu-
YEHHOW YacTW TEPPUTOPHU Ha IOTO-BOCTOKE B ce-
BEpHOM MPUOOPTOBOIT 30HE W MIPHIICTAIOIIEH YacTH
CKJIOHA BITA/INHBI.

OTH paccoibl elle Ha CTaJAuu JuareHesa mpe-
TEpIeIH TPSAMYI0 MeTaMOp(hHU3aLHUI0, 3aKII0Yaro-
HIyrocs B fecyinb(aTn3anyi 1 HaKOIUICHUH XJIOpH-
CTOTO KaJbLUs ITyTeM MarHuii-KaJblIueBOro oomMe-
Ha B XOJ¢ BTOPUYHOHN JOJIOMUTH3ALHUN H3BECTHS-
KOB. B cirygae 611M30CTH CONEHOCHBIX TONII U CO-
JISTHBIX KYTIOJIOB Ha MOCIIEAYIONINX dTanax HeloHa-
CBIIICHHBIC PACCOIBI B Pa3IMYHON CTENEHH MOJIBe-
praroTcsi BIOpHYHOMY OCOJIOHEHHMIO 3a CYET MOCTY-
IUIeHHsT XJIopucToro Harpus. [lokasarenem crere-
HU BTOPUYHOTO OCOJIOHEHHUS SBISIETCS XJIOPOPOM-
ueiii ko3ddurment (CI/Br), xotopsiii pe3ko BO3-
pacTraer NpH NOCTYIUICHUH B BOXY HOBBIX MOPLUI
xJopucToro Harpus [3].

Ha mybunax Gonee 4-5 kM B 30HE ITyOWHHO-
ro KarareHesa JajbHEiIIee mpeoOpa3oBaHHE pa-
CCOJIOB 3aKJIF0YAeTCsl B YACTHYHOM HMX OIPECHEHUH
JEeTU/IPATAIIMOHHBIMUA BOJAMH, BBIJEISIOMIIMHUCS
npu  TpeoOpa3oBaHUM IIMHHCTBIX MHHEPAJIOB.
Hawnbonee Hame)XHBIMH WHAMKATOPaMH HPHUBHOCA
JEeTUIPATAlIMOHHBIX BOJ| SIBJISIOTCSl MOBBIIICHHOE
cojJiepkaHue Oopa, PENKHX IEJo4YeH U OCOOCHHO
M30TOIHOE YTSDKEJICHUE KUCIOPOAa MOJIEKY BOIBI
[3,4]. CnemyeT OTMETHUTD, YTO CYIIECTBYIOT U JpY-
rue B3NIAJbl HA IPUPOLY OIPECHEHHBIX BOI. B.B.
Komoauit cunTan, 4To OHHU SIBISFOTCSI KOH/IEHCATO-
TeHHBIMA W COJIIOIMOHHBIMH BOJAMH, BBIHO-
CHUMBIMH B PaCTBOPCHHOM COCTOSTHHU T'a30M U He-
¢ThI0 ¢ OonpmMx ryOuH [5]. B.B. Imymko, A.C.
JlykMH ® Jp. MOJararT, 4YTO CIabOMHUHEPaIH30-
BaHHbIC THUAPOKapOOHATHBIE BOJBI MOCTYIAIOT U3
TIOIKOPOBEIX 30H 36MHOU KOpHI [6, 7].

JIBa 00CTOSTENHCTBA 3aCTABIAIOT C OCTOPOXK-
HOCTBIO OTHOCHTCSl K YKa3aHHBIM IPEJCTaBICHU-
ssM. Bo-TIepBBIX, B 30HaX KpacBbIX NTyOWHHBIX Ha-
PYIICHHUH, TIIe YeTKO (PUKCUPYETCs MOCTYIUICHHE B
0CaJ0YHbIH Yexos u3 (yHIAMEHTa TaKHX KOMIIO-
HEHTOB KaK T'€JIMii, apTOH, a30T, HUIJIE HE OTMEYEHO
CIIeJIOB OIPECHEHUsI paccoyioB. Bo-Bropbix, Bce
Cllyyad TPOSIBJICHHS OTHOCHTEIBHO ONPECHEHHBIX
BOJI YETKO KOPPEITHPYIOTCS ¢ OONBITUMH MOITHOC-
TSIMH OCQJIOYHOTO YeXJia C HAIWIMEM TIMHHCTBIX
TOJIL, MOTPYXCHHBIX B 30HY IIIYOMHHOIO Karare-
He3a W ToyOxke. PesepByapsl ¢ OTHOCHTEIBHO
OTNIPECHEHHBIMH BOJIAMH TIEPEKPBIBAIOTCS W TIOJIC-
THJIAIOTCS.  TaKMMH ~ MOIIHBIMA  IJIMHHCTBHIMH
tonmamu. [lo3ToMy cunmTaeM mpencTaBiIeHHE O
JeTU/IpaTalliOHHON MPHUPONIe ONMPECHEHHs Pacco-
JIOB HanOoJiee afleKBaTHBIMH.

B 30He m1yOMHHOTO KaTareHesa MpoxOJDKAIOT
JIeCTBOBATH MPOIIECCHI BTOPUYHOTO OCOJIOHEHHUS



Tabruya

XHUMUYEeCKUH cOCTaB TOA3EMHBIX BOJI M3 Hanbolee rTyOOKIX TOpru30HTOB J{HempoBcKko-J{oHeTKoi BranHbI

IInomane, CKBaXKH- Munep. OCHOBHBIE HOHBI, MI/IM°, MT-3KB/IM°, % JKB. MuxkpoxomMmo- XapaktepHbie KO3 OUITHESHTHI
Ha, UHTEPBAJI, BO3- /e, HEHTBI, MI/1IM°
pact IUIOT- cl SO; HCOé Na'+ K' ca" Mg" Br B rNa | rCl-rNa| rCa | rSO, y C_I
1;(;7;? I NH, | rCl rMg rMg rCl Br
pH x100
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Menuxosckas, 30 328,2 202122 | 54,3 268 8920 31062 | 2432 80,4 21,8 0,68 8,72 7,75 0,02 2514
5762-5768 m, Com 1224 5700 1,13 4,40 13020 1550 200 9,3 594
55 49,95 0,11 0,04 | 387877,2 | 13,58 1,75
34,00 0,67
MapsbsiHoBcKas, 60 342,8 212760 | 256 244 86464 39078 | 3648 179 - 0,63 7,47 6,50 0,09 1191
5845-5860 1227 6000 5,33 4,00 3759 1950 300 9,9 331
5977-6000 M, Com 6,0 49,93 0,04 0,03 31,27 16,23 2,50
KoG3eBckast, 12 130,8 81558 79,8 610 35918 9018 3648 118 - 0,68 2,46 1,50 0,07 691
6065-6254 M, Com 1090 2300 1,66 10,0 1562 450 300 10,6
6,5 49,75 0,04 0,21 33,72 9,73 6,49
Cesepo-BonBeH- 335,1 208305 | 115 195 85156 38145 | 3306 18,4 64,3 0,63 7,98 7,00 0,0 11346
KOBCKas, 21 1237 5875 0,24 3,20 3704 1903 272 6,2 1368
5198-5270 m, C2b 49,97 - 0,03 31,65 16,23 2,12
Cesepo-BonBeH- 299,5 189154 | 49,0 He 72000 26553 | 10032 7 57,2 0,60 2,66 1,61 0,02 27022
KOBcKasl, 21 5336 1,0 oon. | 1670 1325 825 2 975
5393-5410 m, C;S 49,99 0,01 3144 42,7 | 12,40 7,70
29,50 0,40
CaBunHkoBcKas, 361 2145 132314 He 220 67531 11935 | 2414 330 40,0 0,79 3,99 3,02 0 401
5802-5825 m, C; 3727 00mH. 3,61 2936 597 198 13,5 176
49,95 0,05 39,38 7,97 2,65
Karomnukosckas, 1 221,2 136250 | 568 122 68063 13540 | 2689 267 14,7 0,77 3,99 3,05 0,30 510
6053-6225 M, C1V2 1165 3842 11,8 2,00 2959 676 221 5,3 68
51 49,82 0,15 0,03 38,37 8,76 2,87
Bepesorckas, 204 321,5 198576 | 2508 207 66828 50601 | 2736 335 - 0,52 11,98 11,20 0,93 593
5893-6050 M, C1v1 1236 5600 52,2 3,40 2906 2525 225 18 292
55 49,51 0,46 0,03 25,69 22,32 1,99
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mepoHaceimeHsslx NaCl momsemubix Box. OnHu
MOTYT TMOJIHOCTBIO JIMKBUIUPOBATH PE3YABTATHI
OTIPECHSIIONIETO BO3ACHCTBHUSA (TPETHYHOE OCOJIO-
Henue). KpoMe Toro, B TONIIaxX MOPOI, COAEpIKa-
IIUX B CBOEM COCTaBE OJUTOMUKTOBBIC, ITOJIUMMK-
TOBbIE WM TIPAYBAKKOBBIE IECYAHUKU B YCIOBUSIX
BBICOKUX TEMIIEpaTyp WHTEHCUBHO IPOUCXOOUT
HaTpUH-KaJIBIUEBBIN 0OMEH MEXK/y BOIOHN U MOPO-
JIOi B XOJ¢ aNbOMTH3alMH OCHOBHBIX ILIATMOKJIA-
30B. THaMKaTOpOM 3TOro Mpolecca SBIIETCS pe3-
KO€ BO3PAacTaHHWE KOHILICHTPAalMU Kalblus, CHUXKE-

rNa
HHUC OTHOILICHHUA H n yBeJ'H/I‘IeHI/IC OTHOLICHUSA
r

LS
rMg

Hcxond u3 M3IOKEHHBIX MOJOXKEHUH, Mpo-
aHaJIM3UPyEeM BEPOSTHBIE MpoIlecch (HOpMHUPOBa-
HUS paccoJIOB, MOMYYEHHBIX ¢ TIIyOuH 5,8-6,3 kM.

Paccon u3 ckBaxxunbel 60 MapbsSHOBCKOH C
MuHepanusanuei 342,4 r/nM° MOXHO paccMaTpH-
BaTh KakK IMPOW3BOAHBIN BOJBI OacceiiHa TOIIOMHTO-
BOH CTaguM HCHApUTEIHHOTO KOHLIEHTPHPOBAHUA,
WHTEHCUBHO BTOPUYHO OCOJIOHEHHBIN /10 MpeJeNb-
HOW CTENEeHU HACBIIECHUS XJIOPHUCTBIM HaTPHUEM H
nperepneBiunii cymectsenHbii Na-Ca oomen. [lo-
CJIEJICTBHSI BEPOSITHOIO OTHOCHUTEIBHOTO OINpEeCcHe-
HUS, KOTOPOE MOXKHO MpPEIIoNaraTb HCXOAs U3
BBICOKOI KOHIIGHTPAllMM B BOAE aMMOHUS, IIOJI-
HOCTBIO JIMKBUIUPOBAHO BTOPUYHBIM (TPETHUHBIM)
ocoyioHeHHeM. VICTOUHMKOM TOCIEIHEro SIBIISETCS
Bepxue-JIaHHOBCKHI COJISIHON IITOK, K KOTOPOMY
MpUMBIKaeT MapbsHOBCKasi CTPYKTypa.

CXonHBIi cOCTaB UMEET Paccoll, MOITYYEeHHBIH
¢ mryOuHBI 5762-5768 M Ha MeTMXOBCKOM MECTO-
POX/IEHNH, PACIOJIOKEHHBIH MEXIy MAByMs CO-
JITHBIMU IITOKaMH.

Boma m3 ckBaxunbl 12 KoG3eBckoro mecro-
poxkaeHus: ¢ muHepaiauzauuend 130,8 r/ove, npen-
CTaBlsieT COOOM MPOW3BOJAHYIO BOIBI OacceiiHa
PaHHEI0JIOMUTOBOM CTaJuM UCIAPUTENHFHOTO KOH-
LEHTPUPOBAHUS, C1a00 pa30aBICHHYIO KaTareHHOM
(meruaparalliOHHOW) BOJOW W HE3HAUYUTEIHHO
TPETUYHO OCOJIOHEHHYI0. OTHOCUTENBHOE OIpec-
HEHME 3TOW BOABI 00YCJIOBIMBAET NPOSBICHUE T'U-
JTPOXUMHYECKON MHBEPCHUH B pa3pe3e MECTOPOXK-
JeHVsI, B HIDKHEW TIepMHU M BEpXHEM KapOOHE Ko-
TOPOT0 PaclpOCTPAHEHB! MPEAETBbHO KOHIEHTPH-
posannble  (310-326 r/mm®)  BBICOKOOPOMHBIE
(1460-2080 mr/am®) paccosbl raamTOBOM CTaguu
WCMIAPUTETHHOTO KOHIIEHTPUPOBAHHUS.

HesnauurensHele BTOpHYHOE  (TPETHYHOE)
OCOJIOHEHHE O00YCIIOBICHO OTCYTCTBHEM IOOJH30-
CTH COJITHBIX IITOKOB, a IEBOHCKAs COJIb 3aJieraeT
Ha CTPYKType Ha OonplIMX [IyOWHAX He MeHee
7,5-8,0 kMm.
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CpaBHUTENBHO HEBBICOKYI0O MHHEPAIN3ALIIO
(153,6 r/nm®) umeer Bona, MONyYEHHAs! U3 WHTEp-
Baja 5683-5768, 5854-5912 M B ckBaxune 800
[leGennHCKOr0 MECTOPOXKIEHHSI, PACIOIOKECHHOM
Ha CEBEPHOM KpBIJIEC CTPYKTYpPBHI U YIAJEeHHOH OT
COJSIHOTO KpuITopuanupa. B Bome oTmedeHo
OYeHb BBICOKOE coaepxkanue amMoHus (1501
mr/am®), a cnabblil ra3s, TOMyYEHHBIH M3 3TOTO HKE
WHTEpBaJia, UMEET YUCTO METAHOBBIH COCTAB.

Bona n3 ckBaxkunsl 1 KironrHuKoBCKOH sIBISI-
eTcsl MPOU3BOAHOM BOIBI OacceiiHa MO3IHENO0IO-
MHUTOBOH CTaW{ HCHApUTEIHLHOTO KOHIEHTPUPO-
BaHMsl. CTeneHb OTHOCUTENBHOIO OIIPECHEHUS He-
3HaUUTENbHA. TaKKe HEBEJIMKA U CTEIICHb BTOPHY-
Horo oconoHeHusa. Ilocieanee 00CTOATENBCTBO
CBSI3aHO C OTCYTCTBHEM IIOOJIM30CTU COJISTHBIX
IITOKOB. BIM3KHI COCTaB IUTaCTOBOM BOABI OTME-
yeH B ckBaxuHe 361 CaBHHKOBCKOH, IOTy4YEeHHOM
u3 nHTepBana 5802-5825 m.

Paccon u3 ckBaxkunsl 204 bepe3oBckoil umeer
BBICOKYIO MHUHepanu3anuio — 321,5 r/am® u Haubo-
Jlee BBICOKOE cojepkanue 6poma (335 mr/am®) uz
BCEX paccMaTpUBaEeMBbIX Npo0. YUUTHIBasE BO3MOXK-
HOE€ OTHOCHUTEJIBHO HEOONBLIOE pAaclpecHEHHUE,
[IOJIHOCThIO ~ CHUBEJIMPOBAHHOE  MOCIEIYIOIIHUM
OCOJIOHEHHEM (TIPUMEPHO, B JBa pas3a), MOXKHO TI0-
JlaraTh, 4TO EPBOHAYAIbHAS KOHLIEHTpALHs OpoMa
B pacTBope Oblila HECKONbKO Ooubiiel. Takum 00-
pas3omM, paccoll SIBIsiCTCS MPOM3BOIHBIM pambl Oa-
CcCellHa CEeJUMEHTAlluM PpaHHETHUIICOBOM CTaIuu
HCTIAPUTEIBHOTO KOHIIEHTPUPOBAHUSL.

CHOXXHOCTh THIPOXUMHYECKOW CHTYyallH Ha
Bepe3oBckoit cTpyKType ompenensercs TeM, YTo B
BepxHEeM Bu3e Ha miryOmHax 5450-5500 M 3mechk
YCTaHOBJIEHO DPa3BUTHE OTHOCUTENIHHO OINPECHEH-
upix (106 r/1M%) Bojt B TOPM30HTE CO CBEPXTHAPOC-
TaTUYECKUM IUIACTOBBIM JaBJICHUEM.

Paccosnbl mpou3BoiHbIE 0AaCCEHHOB CEAMMEH-
TaIMX TUTICOBOM CTaUH MCMAPUTEIHLHOTO KOHIICH-
TpupoBanus (MuHepanuzauus 180-260 r/am, co-
nepxanne Opoma 330-535 wmr/am®) pacmpocTpa-
HEHBI B CEPIIyXOBCKOM KOMILIEKCE Ha bepe3oBckoit
u cocenHelt ¢ Heil cTpykrypax (Korenesckoii, Ka-
paiiko3oBckoli, CaxanuHckoil, bemoycosckoii) Ha
mryonaax 4260-5200 M, Kyna OHU OIYCTHIIUCH U3
paHHETIEpMCKHX OCOJIOHEHHBIX 0acCeiHOB.

[To-BunMoMy, paccosibl U3 BEPXHETO CepIy-
XOBa MOIVIM OITYCTUTHCS MO TEKTOHUYECKHM Hapy-
IICHUSIM B HIDKHUHA BU3e-TypHE, MHHYS H30JIHPO-
BaHHBIE pe3epByapbl BEPXHETO BH3€E, K CEBEPY OT
bepes3oBckoii CTPYKTYpHI.

Hpyroii 0cCOOEHHOCTRIO paccoia U3 CKBaKUHBI
204 bepe3oBCcKOl SBISETCS OYEHb BBICOKUH ypoO-
BEHb HAKOIUICHHS B HEM KajbLusl (KOHLEHTPALUs

Ca'" 50,6 r/mm rN—a=0,52,rc—azll,Z). Ato
rc Mg

| r
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HECOMHEHHO CBSI3aHO C SIBJICHHEM allbOUTH3AINN
OCHOBHBIX IJIarMoKJa3oB. JlaHHBIN mpoliecc xapa-
KTepeH AJIsl HUKHEBU3EHCKO-TYpHEHCKOTO KOMILIe-
KCa, YTO OOBSCHSIETCS IIMPOKUM Pa3BUTHEM B HEM
MTOJTMMHUKTOBBIX U TPayBaKKOBBIX TIECUaHUKOB [3].

OTneapHOrO pacCMOTPEHUS 3aCITy)KHWBaeT pa-
ccon u3 ckBaxuHsl 21 Cesepo-BonBenkoBckoit
IUIOMIAN. XOTS 3TOT PACCOII MOyYeH ¢ HECKOIBKO
MEHBIIIeH TIyOMHBI, YeM BBHIIIEPACCMOTPEHHBIC
npoObl, OJJHAKO OH OTpa)kaeT COCTaB (IIIOUIOB B
nopozaax OoJiee BBICOKOW CTENEHH KarareHe3a H
0oiee BHICOKMMH IUIACTOBBIMH TeMIEpaTypaMH.
Camomsius paccona ¢ aebutom 172,8 m¥/cyt no-
Jmy4yeH 31ech u3 uHTepBana 5393-5410 M, oTHO-
csAmIerocs K CepIyXOBCKoMy spycy. llmactoBoe
nmaBiaeHue coctaBwio 95,7 Mlla. Koaddumment
aHomanbHocTH 1,805. IInacroBas Temmeparypa Ha
rny6une 5300 m — 177 °C. CreneHb KaTrareHeTHYE-
CKOW W3MEHEHHOCTH IOpOJ] COOTBETCTBYET TIpa-
namuaMm MKs-AK;.

Paccon xapakrepusyercsi BBICOKOW MUHEpaIIu-
samuei — 299,5 r/am®, a B mpo6e M3 COCEHEr0 UH-
TepBana — 335,1 /oM, umeet XJIOPUIHBIN KaJIbIIH-
€BO-HATPUEBBIH COCTaB W OTIMYACTCS OUYCHb HU3-
KHM cofiepkaHneM Opoma — Bcero or 7 mo 18
mr/am®. Cynbgparnocts Huskas (11,5-49,0 mr/nms).
Ouenb BbICOKOE conepkanue amMmmonus (975-1368
r/nm®).  PacTBOpEHHBIH Ta3 HMEET METaHOBO-
yraekucieiii coctaB (CHa 29,17%;, CO2 69,0%).

CxofHbIe TIO COCTaBy PACCONbI MOMYYEHBI W3
uHTepBana 5198-5270 M 3Toil ke CKBaKUHBI, a
Taxke Ha CIIMBaKOBCKOM TUTOIIAH, TJIE B paccoiax
YCTaHOBJICHO O4YEHb BBICOKOE cojepikaHue Oopa
(mo 409 mr/nm®) u penxux menouer (Li — 270
mr/mm3, Rb — 14,3 mr/nm3, Cs — 12,8 mr/mvd).

N3oTonHBIN cocTaB MONEKYT BOIBI XapaKTe-
pH3YyeTCsl YMEPEHHO TSDKENIbIM BomopoaoM (0D —
24%o0) M 3HAYUTEITHHO YTSKEIECHHBIM KHCIOPOIOM
(5180 + 0,6%0, a Ha CHHUBAKOBCKOM ILIOIIAIHA
+5,4%0). Taxkue N30TOMHbIE XapaKTEPUCTHKHU CBOM-
CTBEHHBI JeruapaTarimoHasiM BogaMm [4]. B.B. Ko-
nonueM u I'T1. MamuypoM ucciaenoBaH U30TOMHBII
COCTaB yIiepo/ia MeTaHa U YITIEKHCIIOro raza. Me-
taH umeer O0°C — 21,6%o, 115 YIJIEKUCIIOTO Ta3a
ORC — 3,5%o. Takoif M30TOMHO TSDKETBIH MeETaH
TeHEPUpPYETCsl YINIEM IOJyaHTPAIIUTOBOM U Oonee
BBICOKOH CTemeHell MeTamopdusma, a 6-C yrie-
KHCJIOTHI OJIN3KO K TAaKOBOMY JUIS yIIepojia Mopc-
KHX OCaJIOYHBIX KapOOHATOB. ABTOpaMH BBIYHCIIE-
Ha TeMmIeparypa H30TONHO-OOMEHHOH peakuuu
Mmexay CO, n CHa, XoTOpasi OlleHeHa BEIMYUHOMN
oxoso 400 °C [8].

HokemOpuiickuii  ¢yHaameHT B  paiioHe
paccMaTpuBaeMBbIX CTPYKTYp 3ajieraeT Ha Iiyou-
Hax 15-18 kM U coBpeMeHHbIE IIACTOBBIE TEMIIe-
parypsl jpocturaror 3aeck 400-600 °C. Cnemosa-
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TEJbHO, TIIMHUCTBIE TOPOABI 3[ECH MOABEPTAINCH
JIEeTUpaTallii B 30HE METareHe3a M, BO3MOXHO,
HU3KOTEMIIepaTypHoro meramopdusma. Jlerumpa-
TaIlMOHHbIE HU3KOOPOMHBIE BOABI, OOOTaIllEHHBIC
00pOM, PEIKUMU IIeT0YaMH, YIIIEKHUCIOTON B MPO-
[ecce BOCXOISIICH MHUTPAIH KOHTaKTHPOBAIN C
JIEBOHCKOM COJIbIO, KOTOpAs 3[€Ch MPEATOoNaraeTcs
Ha TryOMHAX 7-8 KM, W HACHIIAINCH XJIOPHUCTHIM
HaTpUeM A0 NMpeAesbHbIX KOHUEHTpauuil. B ycio-
BHUAX BBICOKMX TEMIIEpaTyp B OJWUTOMUKTOBBIX U
MOJMMUKTOBBIX TECUYaHUKaX MPOUCXOIUIIA allbOu-
TH3allisl OCHOBHBIX IIAaTMOKIIa30B, B PE3yIIbTare
Yero XJIOPUAHBIE HAaTPHUEBBIE paccolibl MpeBpala-
JIUCh B XJIOPHUJHBIE KaJlbliueBO-HaTpueBbie. HoBo-
oOpazoBaHHsA anb0MTa OTMEYAINCh B KEPHE
paccMmaTpuBaeMbIX TUIOMIAEH.

B 3akimouenue cieayer oOpaTUTh BHUMaHUE
Ha BBICOKOE COZIEp)KaHHE aMMOHHS B paccoiax u3
[TyOOKHX TOPU30HTOB, KOTOPOE B HEKOTOPHIX ITPO-
6ax nocturaetr 975-1368 mr/am®. Tlo-Buaumomy,
3[€Ch TPOUCXOAUT aMMOHHU(UKAIMA a30Ta, 4YTO
TpeOyeT HamW4yus WCTOYHMKA Bojopoza. [laHHoe
SIBTICHHE KOPPECTIOHAMPYETCsl C HabmogacMoi Ha
OOoNBIIMX TIYyOWMHAX THAPOTCHH3ALUEH YIIEBOAO-
pOIOB, TMpeoOpa3yIoMMXCcsl B METaH, HA 4YTO YKe
JaBHO 00paTWiIM BHUIMaHHUE UCCIIE0BATEIH.

Bomopon MOXET UMETh MAaHTHITHOE MPOUCXO-
JCHHE U MOCTYNaTh B OCaJ0YHYIO TOJIILY IO IITy-
OmHHBIM pasznoMaM. OnHAKO, BO3MOXKHO U €ro 00-
pa3zoBaHME B OCaJOYHOM TOJIIIE B MpOIlECCe HEKO-
TOpBIX JNeKTpoxuMudeckux peakuuid. Tak, C.JL
[IBaprieB BrICKa3all MHEHHE O BO3MOXXHOCTH 00pa-
30BaHUS BOJOPOJIA 33 CUET Pas3NIOKESHHS CBSI3aHHON
BOJIbI INIMHUCTHIX MHUHEPAJIOB MPH MX MOCTCEANMeE-
HTAIlMOHHBIX TpeoOpa3oBanusx [9]. HezaBucumo
OT TIPOUCXOXKIEHHS BOIOPOJ, ITO-BUIUMOMY, TPHU-
HUMaeT aKTUBHOE y4yacTHe B Ipolieccax TeHepa-
UK U TIPeoOpa3oBaHusl YIIIEBOIOPOIOB.

Takum oOpazom, B JIHEempoBcko-/{oHenkoit
BIIaJIWHE Ha TyOuHE 5,8-6,3 KM B pa3IUYHBIX TO-
pU30HTAaxX KapOOHAa BCTPEYEHBI H30JIMPOBAHHBIC
OCTaTOYHO-0YaroBble W TPEUIMHHO-KUIBHEBIE pe3e-
PByapbl, HACBHIIICHHBIE PaccOJiaMH, Ta30M WIIH Ta-
30M ¥ paccoylaMH, XapaKkTepU3yIOInecs CBepXTU-
pOCTaTUYECKUMH TUIACTOBBIMH JaBICHUSMHU. Pa-
CCONBl HMEIOT MPEUMYIIECTBEHHO CEIUMEHTa-
LIMOHHOE TPOMCXOXKACHNUE W SBISIOTCS MMPOU3BOJI-
HBIMH CJTa00 OCOJIOHEHHBIX KaMEHHOYTOJBHBIX
OacceiiHoB ceauMeHTauuy. OHU JUIIB YaCTUYHO
pa30aBieHpl KaTareHHBIMH JIeTHJIPATAIlMOHHBIMU
BOJIaMH M BO MHOTHIX CIIy4asix IOJBEPIIINCH UHTE-
HCHUBHOMY BTOPHMYHOMY (TPETHYHOMY) OCOJIOHE-
Huto. [lpenenbHO OCOJOHEHHBIE HHU3KOOPOMHBIE
JEeTUapaTaIliOHHbBIe BOABI BCTpeueHbl Ha Cesepo-
BonBEeHKOBCKOW M COCEMHUX IUIOIIAISIX HA TTyOu-
Hax 4100-5400 m.
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YK 553.048 B.B. Xpony, inocenep,
Ykpeasnpomeeoghizuka

OCOBJIMBOCTI HOJBOBUX TOCIILI)KEHDb KEPHY
HA®TOBHUX TA T'A3OBUX CBEPIJIOBUH

Jlana cmamms npucesiuena 0coonuBoOCmaM noIbOSUX 00CHIONCEHb KEPHY HAPMOBUX MA 2A308UX C6epON06uH. Posensnymi nu-
MAHHS NOTLOBUX OOCTIONCEHD, IX HEOONIKU Ma nepesasu nPu UEHEHHI elacmusocmeti ma 6y008u 2e010214H020 PO3PI3Y C8EPONOGUHI.

Knrouoei cnosa: nonepedni 00cniodcents, cepmemusayis, WilbHiCmb, KapOOHAMHICMb, TTOMIHECYEHMHO-OIMYMIHO3HUL AHATIS,
2€0/1020-MEXHONO2IYHI OOCAIONCEHHS, EKCMPAKYIUHO-OUCUTAYIIHUL MEMOO.

B.B. Xpons. OCOBEHHOCTH IIOJIEBbBIX HCCIEJOBAHHH KEPHA HE®TAHBIX H T'A30BbIX CKBAKHH. Jan-
Hasi CMambss NOCéauaemcs 0COOEHHOCMAM NONe8bIX UCCTe008aHULL KepHA HeDMAHBIX U 2A308bIX CK8ANXCUH. Paccmompenvl 60npocsl
NEPBOHAYANLHBIX UCCIE008AHUN, UX HEOOCMAMKU U NPeUMyWecmsea npu uU3y4eHuu CE0LUCME U CIMPOEHUs 2e0102UHecK020 paspe3a
CKBAICUHDL.

Knwuesvle cnosa: nepsonauanvhvie ucCCied08anus, 2epmemusayus, WIOMHOCMb, KApOOHAMHOCMb, JIHOMUHECYEHMHO-
OUMYMUHO3HBLI AHATU3, 2€01020-MEXHON02UYECKUEe UCCTIe008AHUSL, IKCMPAKYUOHHO-OUCMUTIYUOHHBLI Memoo.

OnHOM 3 HANrONOBHIMINX CKIAIO0BUX IpU OYy- [lepiioueproBumu SBIAIOTHCS MOIBOBI 1OCHi-
piHHI HATOBUX Ta Ta30BUX CBEPJJIOBHH € MOCTAIl- JOKEHHS, 1110 HaJIal0Th 1HPOPMAIIi0 JIsl TOABIIO-
HE JIOCIIKEHHSI KEPHOBOIO MaTepiay. ro BUBUCHHS IOpOAM B Jlaboparopii, a came: mpa-

1. NONBOBI MOCHTIKEHHS BKJIFOYAIOTH IMiATO- BHUJIbHE BHIITyYeHHS KepHY 3 KepHOBiIOipHHKa, TO-
TOBYI OTepallii BiI0OPY Ta repMeTH3allii KepHy. CIIIJIOBHE CKJIQJIyBaHHS B CIEIialbHAN SIIUK, Tep-

2. omeparWBHI JJAOOPATOPHI  JOCIIIKCHHS MeTu3allis (3apa3 3aCTOCOBYETHCS PIJIKO), MOIepe-
nepeadavyaoTs BUTOTOBJICHHS 3pa3KiB KepHa Ipa- IHIH onuc, Bi3yaJbHUN OIIsA HAa PUCYTHICTH BYT-
BUWJIBHOT TEOMETpHYHOT (OPMHU ISl BHKOHAHHS JICBOJIHIB.

CTaHJAPTHOTO Ta PO3MIHUPEHOr0 KOMILIEKCY JTOCi- 3a3BHUyaii, MIHATHIA KEPH MiJIsATae BUIAICH-
JKEHb. HIO OypOBOTO PO3YHMHY 1 CKJIaZa€eTbcsa Ha OypoBiH,

3. IeranpHl JOCIIIKEHHS MJIg 3a0e3leueHHs Iie 1 BiIOyBaeThCs Bi3yalbHHUN OIS Ta OIKC, 3a-
ozfepkaHoi iHdopMarii mpo mapaMeTpu Mmopij Ko- BISIKM SIKOMY BCTAHOBIIOETBCS LITICHICTH BHHOCY,
JIEKTOpiB Ul BHPIMICHHS MPAKTUYHUX 3a]1ad BHXiJl, TIOTYXHICTh OKPEMHUX MIApiB, JITOJOTiUHA
MOB’sI3aHUX 3 MiIPaxyHKOM 3anacis Ta iH [1]. XapaKTepUCTHKA Ta XapakTep iX 3aisraHus. Bumu-

Benmka KibKicTh HayKOBOI JIiTEpaTypH, HOP- THUH 1 CKJIaJIeHUH KePH JIOCTABISEThCS B JIAOOPATO-
MaTUBHHUX JIOKYMEHTIB, CTaHJApPTIB TNPHCBIICHO pito Uil NeTanbHOTO JOCHipKeHHs. TpaHCHopTy-
MOJBOBUM, ONEPAaTUBHUM Ta JJaOOpaTOPHUM JIOCTi- BaHHsS MOXe BigOyTHCS Bigpasy, a MOXe H uepes
JDKEHHAM KEpHY IpU BUBYCHHI BJIACTUBOCTEH Ta nekinpka aHiB. Yepes me BMicT ¢uioigy B Iocii-
OyZI0BH T'€0JIOTIYHOTO PO3Pi3y CBEPAJIOBHHH. JOKYEMI TOPOJIi HE SIBJISETHCS TOCTOBIPHUM.
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