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TA30BbIN BYJIKAHU3M B PYMBIHHHN

Cmambva émopasa

K munepamxorum rpsaseBbix ByiaxkaHoB IIbikiaene Mapu
u Ilsikgaene Muun

IIpusedernvL pesysivmamyl ucciefo6aHUlL 8eULeCMEEHH02Z0 COCMABA maeep-
ObLx npodykmos desmenbHOCMU 2pa3e6blx 8YakaHo8 [lvikaene Mapu u Ilvik-
aene Muuu. BoragneHvl 60pDOHOCHOCMY U psA0 paHee He ONUCAHHbLX MUHEPAJO8.
PymviHcKUe 8YaKaHbL CPABHUBAIOMCA C 2pA3eGuimu 8Yyakanamu Kepueucko-
Tamanckozo pezuora.

MHoTO0JIeTHIE Te0JOTNUYeCKIe NCCAeJOBAHNSA IPAHINO3HBIX I'PA3EBLIX BYJI-
KaHOB PyMBIHNM, K COMKAJIEHNIO, (PAKTHUYECKU HE COIIPOBOMKIAINCH N3y UYCHUEM
MUHEPaAJIbHOTO COCTAaBa IPA3EeBYJKAHMUECKUX o0OpasoBaHWii. Bo BCAKOM CJIy-
yae, HANTHU B JUTEpPAType NJaHHBIX TAKOI'O POJa HE yIaJIOCh.

B 9T0ii cBsI3M mpeaBapuUTEIbHBbIE MCCJIELOBAHUS BEIlECTBEHHOTO COCTaBa
TJIMHUCTOM COCTaBJISIONIEHl M OO0JIOMOYHOIO MAaTepuaja COIOUHOII OpeKuuu —
IIPOAYKTOB I'PA3EBYJIKAHNYECKUX IIPOIIECCOB, a TaKiKe MX M3MEHEeHHH B XOle
rPA3EBYJIKAHNUYECKON IeATeJbHOCTH OBLLIN BBLIIOJHEHBLI aBTOPAMH IIOCJE IIOCe-
IIeHUs I'PA3eBbIX ByJAKaHOB IInikaene Mapu u Ilbikiesne Mudm, paciosoKeH-
HBIX HA BOCTOUHOM oOpamienunu Kapmarckoit gyru BOmusu r. Bepka (puc. 1).

ITorrHOE MUHEpalOTUEeCKOe N3YUEHE TPA3EBhIX BYJIKAHOB IPEACTABIISIIO
ObI JOCTATOYHO O0OBEMHYIO 3ahauy, 100 TOoraa HeoOXOAMMO N3YUNTh MUHEPAJIo-
THIO BCETO BO3PACTHOT'O pasdHooOpasusa 00JJOMOUYHOTO MaTepuasia (Zakuii, OHT,
MSOTIHC, OJIUTOIIEH U Jarke JOKeMOpUii), a He TOJHLKO CBOEOOPA3HBIX HMPOIYKTOB
rpsA3eBYJIKAaHMYECKUX IPOIeCCOB. B TaHHOM ciiyuae TAKOTO POJA MCCIeIOBAHMIS
IIPEJCTABJIAIOTCA UBIUIIHUMY, MO0 IIOPOALI, O0JOMKMN KOTOPBLIX BHIOPACHIBAIOT
rps3eBble BYJKAHbBI, YK€ M3YUYEeHbI IPU ONUCAHUNU COOTBETCTBYIOIUX JILTOJIO-
rMYeCKUX KOMILIEKCOB, U IIOBTOPEHME UX JIUIIEHO cMbIcja. IloaToMy B cBOeit
paboTe MBI COCPENOTOUYMINCH JIMIIh HA MMPOAYKTAX CIEIN(PUUSCKUX I'PABEBYJI-
KaHNYECKUX IIPOILECCOB — HA M3MEHEHHBIX II0]] BO3JEMCTBIEM I'PA3EBOr0 BYJIKA-
HU3Ma IIOPOJAaxX X BHOBb O0PAa30BAHHBLIX MUHEpaIax.

IIpoBoamIOCEH TaK)Ke BHIICHEHNE MUHEPAJILHOI'O0 COCTaBa TOM 4acTy 00JI0-
MOYHOT'0O MaTepuaja, I'le OHO 00JeryaeT ompeeeHre BO3pacTa NCXOIHBIX II0-
POI ¥ MCTOYHMKOB MX BBIOPOCA, UTO, B CBOIO OUepelb, MOKET YKAas3bIBAaTh Ha
rIyOMHY KOPHEH Ipsas3eBoro BYJIKAaHA, MOIHOCTh U IJUTEJbHOCTb ero (PyHKIH-
OHUPOBAHMUS.
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Puc. 1. I'psizeBbie ByJikanbl [Ibikiaene Mapu u Ibikiene Muun [4]

Onupasich Ha OIBIT UBYUYEHUS I'PA3EBBIX BYJIKaHOB KepueHCKOTo moJIyocT-
pOBa, MOXKHO YTBEPKIATh, UTO BHUMAHUSA 3aCJIyKUBAIOT 1 CE30HHLIE MUHEpa-
JBI — CyJab(daThl, XJOPUIAbI, 60pPaThl, KAPOOHATHI, BHIMIAMAIOIIME N3 COMOYHBIX
BOJI, MJIX BO3HUKAIOIIE B IIPOIlecCce BO3MeiCTBUS aTMOC(hePHbIX NN UHBIX (haK-
TOPOB Ha COIOYHBIX OTJIOMKEHUSAX BYJIKAHOB.

OcHOBHasA TOPOJa, cjaramInas Tejia BYJKAHOB, — IJIMHAHAA OpeKuusd —
COCTOUT W3 MEJKHX, PA3MEpPOM B II€pBble MHUJLJINMETPHLI, 00JIOMKOB (KaTyHOB,
arperaToB) I'VIMHBI B TVIMHHCTOM JKe I[eMEHTe C IIPUMEChI0 TePPUTEeHHOTO MaTe-
puaa.

IIpe:x e Bcero uayvasiach COIOUHAA OPEeKUYUs KePJIOBOIL halum, 0COOEHHO
TJIMHUCTASA COCTABJAIOIIAA — MOJYKUIKUNA TJIMHUCTBIN MaTepuas. ¥ CTaHOBJIE-
HO, UTO OH JINTOJIOTUUYECKM TOXKIECTBeH U comep:kuT 50-60% dpakmuu meHee
0,001 mMm. BeriecTBeHHBII COCTaB IJIMH JKEePJIOBBIX (paIiuii n3ydasics JUTOJIOTH-
YEeCKUMH, XUMUUYECKUMHU 1 PEHTIeHOBCKUMU MeToAaMHu. XHUMUUYECKUH cOoCTaB
COMOUHOII Opexkunu mpuBeged B Tabs. 1. HabaromaeMyoo IpaKTUYECKYIO MOAEH-
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TUYHOCTD JAHHBIX aHAJIM3a MOKHO OOBSCHUTH TEM, UTO 00a BYJKAaHA PacIIoJjio-
JKeHbI HA OJHOM aHTHUKJMHAJIBHON CKJIALKE, CIOMKEHHON OJHMMU W TEMU Ke
capMaTCKHMM IIOPOZaMM, KOTOPBIE€ IIPOPBIBAIOTCA I9PYIITHMBHBIMHN KaHaJIaMMHU.
Kpome Toro, paccrosHne MeXAy BYJIKaHAMU BCEro 3 KM.

Tabruua 1
XMMHUYECKHUIl COCTaB MOPOJ KepPJaoBoil harmuu

SiO, | TiO, | AL,O; | Fe;O5 | FeO | MnO | MgO | CaO | Na,O | K;O | P,Os | H,O™ | | S | 2

IIeixene
Mapu 51,721 0,82 [ 12,78 | 2,18 [3,43|0,20 | 2,64 | 5,14 | 3,89 [ 2,36 (0,18 | 1,89 |12,26]0,34|99,83

IS imGEhE
Muun 51,58 0,78 [ 12,81 | 2,19 {3,58|0,23 | 2,43 | 5,31 3,38 [ 2,38 (0,20 | 2,01 {12,10{0,32|99,75

Tpumeyanue. 31ech U anee XUMAIECKHE aHAIN3BI BHITIOJIHEHBI B JTA00PATOPUU XUMUYECKOTO aHAJ3a TOPOT ’
munepanaoB UT'MP HAH VYkpaunsl, anamutuk O.I1. Kpaciok.

PeHTreHOCTPYKTYPHBIN aHAJINS3 IIPOBOLUIICA B IBYX JIa0OPATOPUAX — PEH-
TTeHOCTPYKTYpPHOTO aHasmsa Ha nudpaxromerpe IPOH-3 (amanutux I'.U. Cu-
poTeHKO) 1 B JJabopaTopuu KPUCTAJIOXIMUU 1 CTPYKTypHOTO anaausa UT'MP
HAH VYxkpaunbsl Ha npubope [[POH-2 (amamutuxk E.E. I'peuanoBckas). Mune-
PAJIBbHBIN COCTAB MCXOMHOM COIMOUYHOM Operkunmu u ¢paxiuu MeHee 0,001 mm
IIpuBeneH B Tabi. 2.

Tabruya 2
MuHepaJabHBIi COCTAB IIIMHUCTON COCTABJAIONIEH COMOYHON OpEKYUU KepJoBOil (pammu
I/ICXOZ[H&H COITOYHasA 6peK‘-H/I${
POH-3 JTIPOH-2
[Ibrknesne Mapu [Tprknene Muan [Tpiknene Mapu [Tprknene Muan

Ksapir, mosieBoit mmat, | Ksapii, nosieBoii mmar, Kamnbuur, kBapii, Ksapii, mmaruokias,
KaJBIINT, TPYIA CITIO]], | TPYTIIA CJIIOA, KATBINT, |IJIAaTMOKJIAa3, TPYIINa | KaJIbINT, Tpyma ciof, Fe-

KAOJIMHUT, XJIOPUT KAOJIMHUT, XJIOPUT cmon, Fe-xmopur XJIOPUT

Tnaucras dpaxnus meree 0,001 My
He OIpeIeIsINCh Ipynma coion, kBapir, He OIpeJIeNISIINCh Kambnur, runpociiona,
XJIOPUT, KAOJIMHUT, KAOJIMHUT, KBapIl
KaJIbI[UT, [TOJIEBOH 1At

CroeKTpaJbHBIM aHAJIU30M, BLITOJHEHHBIM B JIJAOOPATOPUY CIIEKTPATIbHBIX
metonoB uccienopauuiit UI'MP HAH Vxkpawnnb! (ananutuk A.A. Tapamias), BbI-
SABJIEHBI, KPOME TOT'0, COMEPIKaHUSI HEKOTOPBIX MAaJIbIX U PACCETHHBIX AJIEMEH-
TOB B comounoi opexunu (% ): Ni, V, Cr, Zr, Cu, Pb, Ce, La, Li, Ba — coTsle
nosm; Co, Mo, Zn, Ga, Sc, Y — teicaunbie u Nb, Ag, Bi, Sn, Be, Yb — mecsaru-
reicaunbie. Cogepsxanue 6opa — ot 0,06 mo 0,08% .

B cocrase 06;10MOUHOT0 MaTepHajia COIIOYHOM OpeKUnn IIpeodaagaioT pas-
HOBO3pAaCTHBIE (capMaT, MIOTHC, IOHT, JaKWii, JeBaHTHUH, KBapTep), JOCTATOU-
HO OTHOOOpAa3HbIE U3BECTHAKU, CJI0KEHHbBIE IIPEUMYIIIeCTBEHHO KaabIiiuToM. OnuH
13 HaWJeHHBIX Ha rpaseBoM ByJaKaHe I[Ipikjgenae Mapu 00JIOMKOB BH3YAaJbLHO
HAIIOMUHAJ IJIaK, YTO II03BOJISJIO IIPEAIOJIOKUTL B3PLIBHBIE AIIU30AbI B MCTO-
puu ByJskaHa. lleTambHOe mM3yueHme obOpasiia ITOKAasayio, YTO HTO He IJIaK, a
U3MeHEeHHBIN HO3/IpeBaThI CyIb(OUAN3NPOBAHHBIN PAKOBUHHBIN U3BECTHAK Cap-
MATCKOTO BO3pacTa, MecTaMU! HMEIOIUIl OOJUTOBYIO CTPYKTYpy. Hamo moa-
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rathb, CyJb(GOUIU3ANNSA UMEET IPA3EeBYJIKAHUYECKYI0 IPUPOLY, W00 CYIb(UIBI
JKeJieda OUeHb YacTO BO3HUKAIOT B IIPOIlEcCe TPA3EBYIKAHUYECKON HeATeIbLHOC-
1. Vdyuenne man(oB 1 AHIILIN(OB IIO3BOJINI0 HAOJIIOLATh PA3BUTHE CYIb(II-
OB II0 OOJIUTOBBIM CTPYKTypaM I'MAPOTETHUTOBOI'O0 COCTABA M B MEKOOJHUTOBOM
MIPOCTPAHCTBE B BUE HEIPaBUJIbHOUN (hOopMBI BhifeaeHui (puc. 2). Mccaemosa-
HUe cyab(dpumaoB B aHILIN(AX Ha dJaeKTpoHHOM 30HIEe J XA-5 UIT'MP HAH VYkpa-
unbl (aganutuk C.H.BoHmapeHKo) II0Kas3aio, YTO 9TO IUPUTHI IIOUTH STAJIOHHO-
T0 coCTaBa ¢ He3HAUUTEJNbHBIMU ITpuMecaMu As, Co, Ni (Tada. 3).

Tabruua 3
XUMUYeCKHl cOCTaB IMUPUTOB rpa3eBoro ByakaHa Ileikaene Mapu
Oobpaser Fe Co Ni S As >
a 46,522 0,002 0,014 53,220 0,117 99,875
6 46,255 0,030 0,022 52,879 0,061 99,247

Tpumeuanue: obpasen a — muput Fe, o) Asg o0, S; g3 00pasew 6 - Fey o) As o1 S; go4-

Puc. 2. Iluput u3 TBepABIX BHIOPOCOB CONMOYHOI Opexkunu rps3esoro ByjkaHa [Ipikiaene Mapu

Heb6e3bIHTEPECHO, UTO IUPUT W3 COMOYHON OpeKYrny B I'PA3EBBIX BYJIKAa-
Hax Kepuencko-TamaHCKOTO pernoHa TakKiKe XapaKTepPU3YeTCs TMOCTOSHHBIM
MIPUCYTCTBHUEM MBIIIbsiKa B KoauuecTBe oT 0,04 1o 2,63 % (manmbie 30 anaau-
30B).

Kpome mupuTa Ha 9JIeKTPOHHOM 30H[E BBIABJIEHO pelKUe MeJKue (JIoaum
MUJILINMETpa) 3epHa JKeJe3nucToro niabMeHura (tabiu. 4).

Tabruua 4
XuMUYeCKHil COCTAaB KeJe3MCTOro MiIbMeHnTa rpssesoro Byiakana Ilsikaenre Mapu
Oopa3zen Fe Mn Cr A% Ti >
a 29,818 0,477 0,065 0,695 68,414 99,469
§ 48,443 0,490 0,045 0,577 48,725 99,280

Ipumeuanue: obpasen a —(Fe]’05 Vo,oz Mn0,01)1,08 Ti0’9503; obpaser 0 - (Feo,ss Vo,oz Mno,m)o,m Ti]’203.

Hano momarath, mapMeHUT ABJIAETCA TePPUTEHHON IpUMechb0, MPUBHE-

CEeHHOU 13 MCXOOHBIX I'IMHUCTBLIX IIOPOJ capMara.

32
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B o0Opasiiax n3BeCTHSIKOB OTMEUAETCSA MHOTOUHNCJIEHHAS MAaKpO- U MUKPO-
dayna (puc. 3) B Buze merputa u o6JJOMKOB pakoBuH Gastropoda, Ostracoda (B
TOM 4YHCJIe B IMAapPHBIX CTBOPKax), Foraminifera (mpeuMyIlieCTBEHHO U3 ceMeii-
ctBa Miliolidae). Beinu ompenesensl (hopaMuHU(MEPHI, IIPUCYTCTBYIOIINE YATIle
BCEro B BHIe OOJIOMKOB M CHJIbHO Pa3pYIIIEeHHBIX PAKOBHUH, XapaKTepPHBIE IJIS
capMaTCKUX OTJIO:KeHuii: Articulina sp., Spiroloculina cf. kolesnikovi Bogd.,
Spiroloculina sp., Elphidium cf, fichtellianum (Orb.), Elphidium crispum (L.),
Elphidium sp. (oupenenenne JI.B.Crymnuuoit).

Puc. 3. U3BecTHsIK ¢ capMaTcKoii ayHoi

Oco0bIil mHTEpPEeC BHI3BIBAIOT MHOTOUMCIEHHBIE O0JIOMKY KaJbIIUTOBBIX KT
BU3YyaJbHO MACCUBHOTO U IOIIEPEYHOBOJIOKHUCTOTO cao:KeHus (puc. 4, 5). Uc-
cJaeloBaHUS UX MPOBOAUJINCHL HA MuUKpoaHanusaTope JSM-606-LA (amaniuTur
I.I1.[lemenko). Takoro poma o6JIOMOYHBIN KaJbIIMTOBBIA MaTepuas HaOJI0ma-
eTCs B OTJIO}KEeHUAX MHOTuX ByJKaHoB KepueHcko-Tamamckoro peruona, Asep-
faiim:xkaHa U APYTUX PAliOHOB PasBUTHUA I'DABEBLIX BYJKAHOB U, CKOpPee BCEro,
SABJSETCA IPOAYKTOM UX AEATEJTHHOCTH.

CoeKTpaJbHBIM aHAJIU30M B KaJbIluTe (GPUKCUPYETCS IPAKTHUUYECKU OJUH
U TOT JKe Habop 9JIeMEeHTOB B COCTaBe arperaToB IIOIEPEeUYHOBOJIOKHUCTOIO CJIO-
JKEeHUSA U B MACCUBHBIX 00JI0MKax Kuj. CIeKTpaJbHBIM aHAJIU30M B HUX yCTa-
HosJeHbI (B % ): Ba u Ce B cotbix; Ni, Co, Cr, Mo, Zr, Nb, Zn, Li —B ThICAUHBIX
u Cu, Pb, Ag, Bi, Sc, Y, Yb — B IecaATUTLICAUYHBIX J0JIAX. B 00pasax KajabIlu-
Ta TakyKe Bcerga npucyrcTByeT 6op (ot 0,06 mo 0,2% ). EnuscTBeHHOE Pas3iiu-
yme — IPUCYTCTBUE B MacCUBHOM KajbiiuTe a0 0,4% MapraHiia, Ipu ComepsKa-
HUM €ro B moiepeuHoBosiokHucToM 0,2% .

s usyuyeHus BKJIIOUEHUIN B KaJbIIUTE B JJaDOPaTOPUU TEPMOOAPOTEOXU-
MUY TPU OTHejie PeruoHaJbHON 1 reHeTHmuecKoi muHepasgoruu UT'MP HAH
Vkpaunsl, anaautuk A.A. Kyiapuuiikas, MCIIOJb30BAaJIUCh TOHKHE CIIaliHbIe
ckonku mMuHepana (ppaxnua 0,5—1,0 mm). [aa Gosblieil TPO3PavyHOCTH UX
MOTPY:KAaJU B 9TUJOBBIN CIIUPT UJIU MMMEPCUOHHYIO JKUIKOCTh ¢ n = 1,5.

Kpucranibl MaccUBHOTO KaJbIlUTa UMEIOT HECOBEPIIIEHHBIN 00JINK, CJIabo
ITPO3PAaYHbI, IOUYTH He 00pa3yIOT CKOJIBI BAOJIBb ClIaiiHOCTU. B mpoxozsiieM cBe-
Te MJACTHUHKU JKEeJTOBAaThle M3-3a CUJIBHOTO PACCEMBAHUS CBeTa. B CKpeIeH-
HBIX HUKOJIAX MHUHEpaJ IIOJHOCThIO HEe yracaerT, WHTEHCUBHO CIBONHUKOBAH.
BratoueHuii majo, ux pasMep KoJjedaeTcs HA ypoBHE 1 MKM, OHU CTPYIIIIUPOBA-
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HBI B IIapaJjijiejibHbIE II0JIOChI, HEe COBIIAJAIOI[HEe C HAIpPaBJICHUEM CIIaiilHOCTH
nian ABoMHMKOBaHUA. Cpean HUX eCTh TBepAble aHM30TPOIIHBLIE BKJIIOUEHIS C
n~1,5 u Taxoro ke pasmepa ¢urougusie (n<1,5). 3-3a MaabIx pasMepoB oIpe-
IOeJUTh arperaTHBIA cOCTaB (PIOUAHBIX BKJIUYEHHNA HEe IPeICTaBUJIOCH
BO3MOJKHBIM.

IIpu obiyueHun yabTpadroJeTOBBIMY JIydaMy MUHEPAaJI cJIab0 JIIOMUHEC-
IUPYeT PO30BO-KOPUYHEBBIM ITBETOM, Ha (DOHE KOTOPOTO BBHIJENAIOTCS YUACTKU
¢ 6oJiee MHTEHCUBHBIM O€JILIM CBEUEHUEM. Y UaCTKU MMEIOT 3aKPYTJIEHHYIO (hop-
MYy, pasMepbl — OEeCATKM MHKPOHOB M HHMYEM HE€ BBIOCJIAIOTCA IIPU O6I>ItIHOM
OCBeTIIeHUN.

/" ‘{1 = A \ y-

Puc. 4. MaccuBHBII *KHIIbHBIH KAJIBLIUT H3 TBePAbIX BLIOPOCOB I'PSI3€BOT0 BYJIK:

aHa [Ibiknene Muuu

Puc. 5. BusyaspHo nonepevHOBOJIOKHUCThIH KAJIBIUT H3 TBEPbIX BEIGPOCOB rpsi3eBoro Byiakana [Ibikie-
Je Muyuu.

ITomepeuyHOBOJIOKHUCTRINA KAJBIUT TAK BBHIMIAAUT BU3yaabHO. Ha camom
Jlejie OH He BOJIOKHUCTBINA. Ilpu apobiieHny o0pasyer IIIaTOBbIe CKOJKH X0PO-
meit nmpospaunoctTu. Ha nmpospaunom (poHEe BBIAEIAIOTCS HOJOCHI M PO BKJIIOUYE-
Huii, OeJible B OTPAYKEHHOM CBETe 1 IIOUTH YePHBIE B IIPOXOAAINeM (113-3a IIOJTHO-
ro BHYTPEHHEro oTpakeHus). I1oJ0Cchkl ¥ POu — 3TO MM IPYIIKN MAKDPOCKOIIH-
YEeCKUX BKJIOUEHUI, WM KAaHAJOIMOLOOHBIE BKJIIOUEHNS, JOCTUTAOIINE B JJIN-
Hy 100 MKM. 9TH BKJIIOUYEHNA XapaKTePU3YIOTCSI HEPOBHBIMU CTEHKAMU, K TOMY
JKe MOKPBITHEIMKY MUHepaabHbIMU (pasamu. IlosToMy He Beerga ymaeTcs: ompee-
JIATH: 9TO OFHO OOJIBIIIOE MM arperaT MIKPOCKOINUYECKUX BKJIIOUEHUHN, CIPYII-
IIAPOBAHHBIX B Y3KMe II0JIOCHI. BoJibIilie KaHamooOpasHble BKJIIOUEHUS PACIIO-
JIararoTCsA B KPUCTAJLIE IapajljIeIbHO, IIOAYEePKUBAsA 30HBI POCTA KaJbluTa. BHe
COMHEHMsSI — HTO IIePBUYHBIE BKJIIOUEHNs, Hambojiee BEPOATHO 3aIllOJHEHHBIE
BOAHBIM pacTBopoM. Bce ouu ommodasubie. Hu B OgHOM 13 BKJIIOUEHUI HE OT-
MeUYeHBbI I'a30Bble NY3bIPHKM, TAK UTO Cpega 00pa30BaHU KaJIbIIUTA ObLIa HU3-
KoTemieparypuoii. IIpuHATO cuMTaTh, YTO B TAKOM CJydYae TeMIeparypa He
npessimaiaa 40 °C. IIpuEnMas BO BHUMAHNE CJIOMKHOCTH 3apPOiKIeHNs ra3s0BOro
Ny3bIPhKA BO BKJIIOUEHHAX HEOOJBIIIOI0 pasMepa, BEPXHIO I'DAHUILY 3axXBaTa
BKJIIOUEHUII MOYKHO OTOABUHYTH MakcumyM mo 70 °C.

Bokpyr kanaoo0pasHbIX BKJIIOUYEHUHA M BHE CBSA3W C HUMU BCTPEUAIOTCS
eIVHNYHbIE BKJIIOUEHNI N30MEeTPUYHON (DPOPMBI, MAKCUMAJIBHBINA pa3Mep KOTO-
PBIX He mpesbInIaeT 2 MKM. IIpy KOMHATHOM TeMIlepaType B HUX IIPOCMATPUBA-
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eTcs OBICTPO IIEePEeIBUTAIOIINICS Ira30BbIN ITY3bIPEK, KOTOPBIH, II0 BCEH BUAMMO-
CTH, IpeAcTaBisgeT coboii razoobpasHeiii CO, BOMM3U TaJOTeHU3AIUN C KHUL-
kuM CO, (puc. 6). ITH BKIIOUEHNS MHTEPIPETUPOBAHBI KAK BKJIOUEHHUS KU -
koro CO,, IJIOTHOCTHE KOTOPOIO HECKOJBKO HIKe Kputumueckoil (0,4), HO He
6oJtee 0,7 I‘/CM3, T.e. JaBjJeHNe (PI0uAa B cpege o0pasoBaHUSA KaJbIUTA IIPe-
BhIIIANI0 KpuTHdecKoe 4i1sa CO4 (7,3 MIla) u morso gocrurars 10 MIIa (100 aTm.)
u Jaske OoJibllle, ecau Temmeparypa mpesbimiaaa 40 °C.

b 20

Puc. 6. Ilopbl pacKpBITHIX ra30BO-KUAKHX BKJIIOYeHMiT (1) B KaJabluTe rps3eBoro By jakana [Isikiaene Muun

IIpu ob6nyueHun yabTpad)moJeTOBLIMU JIyUYaMy OSHU BBIKOJIKU W3 JAHHO-
ro oOpasia KaJabluTa ¢Jaab0 JIOMUHECIIUPYIOT roJIy00oBaTo-0eiechbIM IIBETOM, Ha
(hoHe KOTOPOTro BHIAEISAIOTCS II0JIOCHI C BKJIIOUEHUSAMI, KOTOPbIE JIOMUHECIIHUPY-
IOT B IIECOYHBIX TOHAX. [[pyrue CKOJKM KaJbI[ATA M3 dTOU JKe MPO0bI XapaKTe-
pusyioTcsa 3aMeTHO 00Jiee MHTEHCUBHBIM JKeJITO-KOPUYHEBBIM CBEUEHUEM B VJIb-
Tpaduoere.

ITonyueHnHble TaHHBIE CBUIETEJILCTBYIOT, UTO KAJbIIUTHI 00Pa30BaJINCh B
HU3KOTEMIIEPAaTyPHBIX THAPOTEPMAJIbHBIX YCJIOBHAX. Hajauuue JIOMUHECICH-
U1 00BACHAETCS MPUCYTCTBUEM MapraHIia.

Kanbiiur aBinserca mHanbosiee 6JIaTOIPUATHLIM 00HEKTOM IJIA TepMOOapu-
YEeCKHUX MCCJIeJOBAHMUI, IIOCKOJbKY YACTO BCTPEUAETCA B IPABEBYIKAHUUYECKUX
OTJIOKEHUAX. 3yueHre KaabIl[UTa, BKIIOUYAOIIEe ero TeMIePaTypPHbIe U Me0X M-
MUYECKNe MCCIeTOBAHMUS, II03BOJISIET BEIABUTD P GUSUUECKUX U XUMUUECKUX
ImapaMeTpoB MUHEPAJIOO0pa3yIoIero mpoliecca Mpyu IPA3eBYJIKAaHUYECKON mesd-
TeabHOCTH [1].

I'psizeBbie BysnxaHbl KepueHcko-TaMaHCKOTO peruoHa pasBUTHI HA Maii-
KOIICKUX OTJIOKEHHAX, B paspese KOTOPBIX (PUKCUPYIOTCS obOoralmeHHbIe
CHUIEePUTOM KOHKPEIMOHHbIE I'OPHU30HTHI. B 00JIO0MOYHOM MaTepuaje, BbIOPO-
IIIEHHOM I'PSI3€BbIMHU BYJIKAHAMM, MHOTOUYNCJICHHBI CUIEPUTOBbIe KOHKPEIIUN 1
UX OOJIOMKH.

I'pasesnie Bynkansb! IIbikaene Mapu u IIsikaene Muun hpopMupyoTea Ha
MJIMHUCTBIX TOJIIIIAX capMaTa. B mx 00J10MOYHOM MaTepraJie BCTPEUYAI0TC, XOTS
U peske, 00JIOMKM KapOOHATHBIX KOHKperuii. IHOTAA 9T 00JJOMKM JOCTUTAIOT
pasmepoB 20 c¢M, 0KeJIe3HEHBI C IOBEPXHOCTH, YaCTO NMEIOT TeMHO-CepyIo ada-

ISSN 1999-7566 T'eonozus u nosaesrnvle uckonaemvie Mupoeozo oxearna 35



ITHIOKOB E.®., IAHUH H.C.,JUHY K., KYTHHUH B.A., MACJIAKOB H.A.

HHATOBYIO CTPYKTYPY B majiome. IlepBOHAUYAIBLHO OHM IO IIOJIEBLIM HAOJIOLEHMU-
AM ¥ II0 aHAJIOTHUH C IPA3EBLIMU BYyJKaHaMMu KepueHCKOro ImoJyoCTpOBa OBLIN
IPUHATHI 3a cuIepUThl. [leTanrbHoe JabopaTopHOE N3yUeHNe ITOKAa3aJio OMInooy-
HOCTBH IIOJIEBOM AMATHOCTHUKM. BBIACHMJIOCH MX MUHEPaJIbHOE pasHoobpasue.
YacTts 00JIOMKOB, OKHCJIEHHBIX C IIOBEPXHOCTH, OKAa3ajlaCh MAapraHI[OBUCTHIM
AHKEPUTOM, YTO IIOATBEPAMIN PEHTTeHOBCKUE OIIPeeIeHnsa Ha AUPPAKTOMET-
pe IIPOH-3 u xumMuuecKue mccjaeI0oBaHUI.

CHeKTpaabHBIM aHAJIN30M B 00pasiie onpeneneHsl, % : Mn >1, Ti, B — geca-
TeIe gosn; Ba — corere; V, Ni, Co, Cr, Zr, Mo, Nb, Cu, Pb, Ag, Bi, Zn, Sn, Ga,
Be, Sc, Y, Yb, Li — TeIicauHbIe.

Hpyroit 06I0MOK, BHeITHE ITOXOKUII HAa CUAEPUT, OKA3aJICSI JOJIOMUTOM.
CreKTpaJbHBIM aHAJIN30M B gojoMurte oupemeneHsl AL, Mg, Ca, Fe — ot 3 mo
5% ; Mn — okoiio 1%, P — mecareie gonu; Ti, Ba — corwie; V, Cr, Ge, Zr, Cu,
Pb, Zn, Y, Li — Toicaunsie; Nb, Bi, Sn, Ga, Be, Yb — meHee ThICAUHOI.

PesynbTaThl anaansos mpuBeneHbl B Taba. 5 u 6.

Tabruya 5

XHMHYECKHI COCTAB MAPraHI0OBHCTOr0 AHKEPUTA M JOJOMHUTA U3 COMOYHOH OPEKUYNH IPA3eBOro ByJIKa-
Ha Ileikaene Muun

Si0; |TiO,| AlLOs | Fe,05 | FeO | MnO | MgO | CaO [Na,O[K,O| P,Os | H,O | mmm | Sen z
Ankepur | 4,22 10,06| 1,01 {17,82(0,29 | 1,09 | 7,02 |30,06| 0,65 [0,30| 0,24 | 1,06 |36,21| — | 100,03
JHomomur | 9,84 10,17| 3,11 | 1,29 |5,72 0,69 | 13,93 24,58 0,50 {0,43| 0,18 | 0,62 |38,18| — | 99,72

Wcxonsa us pesyabTaTOB XMMHYECKOT0 aHan3a (GopMyJibl ITPOaHATIUIUPO-
BaHHBIX MOPOJ BBITJIAIAT TaK: aHKepPUTa - Ca1,3(Mg0’ 42Fe0,24Mn0,04)0,7[CO3]2,
monomuta - Ca; 5(Mgg 4oFey 94Mng 4)g 7[CO3]5-

Tabruya 6

M HTeHCHBHOCTD JIUHUH M MEKIJIOCKOCTHBIE PACCTOSTHUSA aHKEPHTA M JOJOMMTA U3 CONMOYHON OpeKuuu
rpasesoro Byakana Ilbikaene Mapu

Amnkepur
1 2,80 | 2,68 | — | 241|219 — | 201
a/m | 100 10 — 20 35 — 10
Crannapr ACTM
I 12,8992,685|2,552|2,411(2,199|2,067| 2,02
o/m | 100 3 1 3 6 <1 3
Jonomur
1 3,69 | 3,32 | 2,88 | 2,67 | 2,54 | 2,40 | 2,19 | 2,07 | 2,015 1,849 | 1,807 | 1,781 | 1,565 | 1,546 | 1,465
a/m 5 10 100 5 5 10 30 5 20 5 20 25 5 5 5
Crangapr ACTM
1 3,69 | — (2,896 2,67 | 2,54 |2,405]2,192|2,066|2,015| 1,848 | 1,804 | 1,781 | 1,567 | 1,545 | 1,465
am 5 — 100 10 3 10 30 5 15 5 20 30 9 10 5

Cpenu 06JIOMOYHOTO MaTepHaJia IOMafaloTCsA KOHTJIOMEPAThl U IeCUaHu-
Ku. Bugumo, m3 KOHTJIOMEPATOB ¥ IPOUCXOMAT BCTPEUAIOIMECS B COIOYHOM
OpeKunu OKaTaHHbIE O0JIOMKHU 3€JI€HBIX CJIAHIIEB MOKeMOpPUd.

Oo0pa3ser1r u3 10T0-3aIafHON OKOHEUHOCTH I'PA3€BOro ByJaKana Muun, BU3y-
aJIbHO OIIPefieJIeHHbIN KaK KOHTJIOMepaT capMaTCKOTO BO3pacTa, B ILude mpe/-
cTaBasaeT co00l PA3HO3EPHUCTHIN MOJIMMUKTOBBIN mecuaHuk (puc. 7). Pasmep
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sepeH ot 0,1 mo 1,0 mm, mpeobiagaioT 3epHa monepeuHnkoMm B 0,4 mm. Cocras
3epeH: kBapi, — 70—-80% , miarnokjaas (He OUeHb OCHOBHBIA — MOJKET OBITEH OJIU-
rOKJIa3, BO3BMOXKHO, MMEIOTCSA U KaJneBblie mojeBsle mmaatel) — 10—20% , o6om-
KM OKATAHHOI'O KBAPIIMTA WM KBAPIIMTOBUIHBLIX CJIAHIIEB, T.e. 00JIAHAIOIE
cJIaHIEeBaTOl cTPYKTYpoii — 10 10% . IlemeHT KapOOHATHBIN, B TOM YKCJI€ HOBO-

Puc. 7. Ilecuanuk u3 TBepbIX BLIOPOCOB CONMOYHOIT Opexunn rpsizeBoro ByjkaHa [Isikiene Muun. Huxonu+

OOmIupHBIE CBE)KME N3IUAHNUSA COIMTOUYHOM OpeKUny 000UX BYJIKAHOB MOKPHI-
TBHI OOJIBIITUMH TIO TLJIOIAAU OesieChbIMU HaJleTaMU MUHEPAJI0B-HOBOOOPa30BaHUMA
(puc. 8, 9). IT0 ce30HHBIE MUHEPAJILI, BBITIAIAOINE U3 COMIOUYHBIX BOJ MJIU BO3-
HUKAIOIIIe II0]] Bo3aeicTBreM aTMochepHbIX (hakTopoB. K cokanmeHuto, HaKaHY-
He HAIIIero MOCEIIeHNA TPABEBBIX BYJIKAHOB IIPOIILJIN CUJIbHBIE JOMKIU, ITOJaBJIA-
fo1iee OOJIBIITMHCTBO OEJIBIX HAaJIETOB OBLIO BBIMBITO M COOpATh IIOJHYIO TaMMy
MUHEePaJI0B-HOBOOOPA30BAHUN C IIOBEPXHOCTH COIIOYHOI OpeKUYNU He YAAJI0Ch.

n
25

Puc. 8. Beitechble HaJIeThI COJTH HA IOBEPXHOCTH CONMOYHON OpeKx4nn rpsizeBoro By jkaHa [Ibikiese Mapu

Puc. 9. BelBeTbI Ce30HHBIX MHHEPAJIOB HA II0OBEPXHOCTH TBEP/ABIX BEIGPOCOB rpsizeBoro By akaHa Ibikie-
Je Mapu

IlepBoe ymoMmHaHUE O BBIAEJICHUAX COJeM MpuHAMIEKUT I1. JHryIecKy
[5]. O numier 0 “cuJbHOM M OOUJIBHOM BBIBETPUBAHUU COJIEH, IOPOIITKOOODAas3-
HBIX MJIV KPUCTAJIN30BAHHBIX B BUJIE UTJI, B KOTOPBIX MOTYT IPe00JIafaTh CyIb-
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(aTwl, OUeHb pegKO MIaM MecTaMu — xJopunabl”’. O pasBUTUM 37IeCh CYJIb(aToB
TaKk:Ke CBUIETEJILCTBYET CBOeoOpasHasd COJIoOHUaKoBas (hyopa IrpA3eBbIX BYJIKa-
HOB Pymbramu. OmHaAKO IJTaHOMEPHOE M CHUCTeMaTUYeCKOe M3yUYeHUWe cocTaBa
CEe30HHBIX MUHEPAJOB He IIPOBOIMJIOCH.

A. Jluxy [4] oTMeuaeT pasBuUTHE CyJIb(aTOB, MECTAMU XJIOPUIOB (IIOBa-
peHHas CoJIb) B BHIIIBETAX M3yYaeMbIX I'DSI3EBBIX BYJIKAHOB. B wacTHOCTH, 5TOT
aBTOp (QUKCHUPYET HaAJINUMEe KPUCTAJIJIOB COJM B I'PA3EBOM ByJiKaHe y ¢. Tya0y-
pea 0aus r. Bysey. Hannune cepoBOZOPOSHOTO NCTOUYHNKA IO3BOJISIET HAM IIPe/I-
mojiaraTh 00pasoBaHue 3[eCh CAMOPOILHOI Cephl.

B moarBep:kgenue cBemenuit A. IIMKy 0 pasBUTUM CYJIb(AaTOB MPUBEIEM
IaHHbIe M3yUeHUs TeX 00pasIoB, UTO YAAJ0Ch 0TOOpaTh, HECMOTPS Ha HebJa-
TONIPUATHBIE TIOTOAHBIE YCJI0BUA. Ha peHTreHOorpaMMe OTMEUYarOTCsa JIMHUM, Xa-
paKTepHbIe A OapuTa, aHTUAPUTA U KaJbIiuTa. PasmeauTsb mo (asam mpooy
He yIaJIoOCh M3-3a CUJIbHOU 3aTrpA3HEHHOCTU TJIMHUCTHIM BEIIIECTBOM, UTO JIMIII-
HUI pas CBUIETEJbCTBYET O HEOOXOAMMOCTH TIATEJIHLHOTO 0TGOpa Mpob ce3oH-
HBIX MUHepaJyioB. HaMu Ha rasoBOIHBIX MCTOUYHUKAX, COIYTCTBYIOIITUX T'Ps3e-
BBIM ByJIKaHaM KepueHCKOro m-oBa, ObLIN BbISIBJIEHBI OMOTeHHAas 1 XeMOTeHHAad
cepa, Takue Ce30HHBbIe MUHEpPAJbl KaK acTpaxauHut (0J0eauT), TUIC, SIICOMUT,
reKCaruJpuT, raJoOTPUXUT u ap. [3].

WsBecTHO, uTO B cOomouHOl Opexumu BYJKaHOB Kepuencko-TamamcKoro
peruoHa IOBBIIIIEHO co/epsKanre 0opa 1 6opcomepkalux MuHepaioB. IIpeamo-
JIO}KEHIEe O TOM, UTO I PYMBIHCKUE I'PSI3EBbIe BYJIKAHBI O0POHOCHBI, ITOATBEPIM-
Jochk. ITocTossHHOE MpHCYTCTBUE O0Opa YCTAHOBJIEHO BO BCeX ITPOAHAIM3UPOBAH-
HBIX oOpasmax B KoaudecTse oT 0,04 1o 0,2% . B comouHoil OpeKunu :KepaoBoi
damuu comep:kanume 6opa Koaebsaercsa or 0,06 mo 0,08% . B ob1omMmouHoM maTe-
praJie 9TOT BJIEMEHT IIPUCYTCTBYET B COTBIX AOJAX ITPOIlEHTA, JUIIH B IOIIepey-
HOBOJIOKHIUCTOM Kajabiutre — 10 0,2%.

ITo mHamemy MHEHUIO IMTUPOKOE Pa3BUTHE GOPOHOCHOCTH TTO3BOJISAET IIPET-
MOJIOYKUTh, YTO 3HAUUTEJIbHAS YAaCTh CE30HHBIX MUHEPAJIOB, IIPOSABISIONINXCS
Ha ITOBEPXHOCTH COIOYHBIX OTJIOMKEHUH B BuIe d(heMepHBIX OeiechbIX BBIIIBETOB,
mpeacTaBjieHa 6opaTaMu, CKOpee BCero JIeTKOPacTBOPUMOI Gypoii.

Bompoc pacmpocrpamenus: 6opa 1, B YaCTHOCTH, OYPhI, 3aCJIy:KUBAET CIIe-
IUAJBLHOTO UCCJIeNOBAHNSA, 00 IIPU ONpPeAeIeHHBIX YCIOBUAX HA I'PA3EBBIX BYJI-
KaHax BO3MOKHO BOSHUKHOBEHHE Ha)Ke IMPOMBIIIJIEHHbIX CKOIJIeHUII MuHepa-
J0B 60opa. ITogo0HBIM IPUMEPOM MOXKET CAYKUTL BylranakcKas 3ajiekb 00po-
HaTpoKagbIiuTa (yaekcuTa), paspadarbiBaBmiascsa B 30-x rogax XX Beka [2].
IToxgcuer 3amacoB 6Gopa B COIIOUHOM BOJAE W B CYXOIi COIIOUHOM OpeKUYnu ObLIU B
CBOe BpeMs IIPOBEeEHbI AJIs I'PA3eBbIX ByJKaHoB TamaHCcKOro m-osa. OTu 1ud-
pPBI BecbMa 3HAUUTEJIHLHBI.

IIpu KoHIeHTpaluu 60pa B PACTBOPMMBIX MHUHEPAJIbHBIX (hopMax gaske
He3HAUHUTEJbHBIE €TI0 COAEPKAHUA MOTYT ObITH JIETKO M3BJIEKAEMBI.

B 1mesoM MuHEpaJIOTHUYECKOe H3yUeHIUe I'PSI3eBbIX BYJIKAHOB PyMBIHUU
IIpeACcTaBJIseT OOJILIITON NHTEepeC 1 3aCIyKUBaeT IIPOJOIMKeHNA, N00 TTO3BOJIAET
riIy0sKe MOHATDH MPUPOAY I'PSI3eBYJIKAHUYECKHUX IIPOIIECCOB.
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OcHoBHBIE BHIBOIBI.

1. HecmoTpsA Ha OYeBUAHOE CXOJACTBO I'PSA3EBBIX BYJKAHOB PyMbIHUU U
Kepuencko-TaMaHCKOro permoHa, IepBble XapaKTEPU3YIOTCS OIIPeHeeHHBIM
cBOeoOpasreM, UTO CBSA3aHO C OCOOEHHOCTSAMU I'e€0JIOTUYECKON 00CTAHOBKIH.

2. MuHepaJorusa COIOUYHOM OPEeKUYNI OTBEUAET COCTABY (POPMUPYIOIINX ee
TJIMHUCTBIX TOJIII] capMarTa. CoOTBeTCTBEHHO OﬁJIOMOqHLIﬁ MaTepuaJl N3BeCTHA-
KOB, IIeCUAHNKOB, KOHIJIOMEPATOB aHAJOIMUYEH COCTABY MCXOMHBIX IIOPOJ,.

3. K cobcTBeHHO IpsA3eByJIKAHNYECKUM IPoIleccaM MIHEePaJI000pa3oBaHM s
MOT'yT 6]:>IT1':> OTHECEHBbI IINPpUTU3aIUA 1 Kap6OHaTH3aI_II/IH, B 4aCTHOCTU Pa3BU-
THEe KAJbIIUTOBBIX KIJI, O0JJOMKM KOTOPBIX B COCTaBe TBEPABIX BBIOPOCOB CO-
TIIOYHOU 6pe}cq1/11/1 JOBOJIBHO MHOI'OUYMCJICHHBI.

4. O6soMKK KapOOHATHBIX KOHKPEIUH OpeKuuy Hpu OJuKaiIiieM pac-
CMOTPEHNN OKA3aJINCh MAPTaHIIOBUCTBIM aHKEPUTOM U JOJOMUTOM.

5. Ocoboro BHUMAaHUS 3aCJHY:KMBAaeT BLIABJICHHASA IINPOKAs paciIpocTpa-
HEHHOCTH 0Opa — CBOEro poja reoXHMUUYecKas 3apasKeHHOCTh OOPOM BCEX IIPO-
M3BOIHBIX I'PSIBEBYJIKAHNYECKOro IIpoIecca.

6. OK3oreHHass MUHEPAIN3aIs OeJIbIX BEIIIBETOB HA ITOBEPXHOCTH COIIOYHOI
OpeKuny IpeCTaBIeHa CKOpee BCero Oypoil 1 APYTMMU CE30HHBIMU MITHEDPAJIAMIU.

7. MuHepaJIOrnueCcKe NCCIeLOBaHNs I'PA3EBhIX BYJIKAaHOB PyMbIHUY 3ac-
JIYKUBAIOT TaJIbHEHIEero IPOJOIKEeHNUA U PACIINPEeHNs.
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Hasenmeno pesyJsbTaTé AOCIIMKEeHb PEUYOBUHHOTO CKJAAY TBEPAWX IPOAYKTIB Hifdjb-
HOCTi rpassoBux ByJakaHiB ITuxiaene Mapi i I[Tuxkaene Muui. BusBieno 60poHOoCcHiCTE Ta
pAn paHiml He omucaHWX MiHepasiB. JlaeTbcsa MOPiBHANBLHA XapaKTEePUCTUKA 3 I'PA3HOBU-
mu ByJakanamu Kepuencbko-Tamanchbkoro periony.

The results of the research of material composition of solid products of activity of
the mud volcanoes Piclele Mari and Piclele Mici are given. Borates and a number of
earlier undescribed minerals are revealed. The comparative characteristic with mud
volcanoes of Kerch-Taman region is given.
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