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IIOP®IPOBUM BITYMOBMICHUM KCEHOJIIT X
YV XOHIPUTI KPMMKA (LL3.1): 2. BYZIOBA, XIMIUHWM CKJTA]T

TA ITOXOIXEHHJ BITYMY

[IpencraBieHo pe3yabTaTi eJ1eKTPOHHO-MiKPOCKOMIYHOTO Ta MiKPO3OHIOBOTO JOC/iIXKEHHS BKIIOYeHb 0iTyMy B opdi-
poBOMY KceHoJiTi xoHaputa Kprmka. OGrpyHTOBaHO BUCHOBOK PO HAJIEXKHICTh KCEHOJIITA 10 yJaMKa MikpornopdipoBoi
MaKpOXOH/IpYU a00 iHILIOro BEJMKOIro 00’€KTa aHaJIOTiYHOI OyIOBM, MPEACTABICHOIO PO3KPUCTAI30BAHUM YAApHUM
po3riaBoM. 3po0JIeHO MPUITYIIEHHS 1I0A0 YaapHO-MeTaMopdiuyHOoi MirpaiiiiHoI Mpupoau O6iTymy, sika OyJjia 3yMOBJIeHa
0araToKpaTHUMHU yIapHUMMU MOJisSIMM B IO3€MHill icTOpii MaTepuHCBhKOro Tijia Mereoputa Kpumka. bitym mir mpo-
HUKHYTU Y nopdipoBuii y1amMok abo i3 TOHKO3epHUCTO1 000JOHKH, MOIEPeNHbO 30araueHoi OpraHiYHOK PeYOBUHOIO,
a0o0 i3 OpraHiyYHMX CIOJIYK, aKpeLiiioBaHUX IMMOBEPXHEIO KCEHOJIITA 11Ie 10 YTBOPEHHS O00JIOHKU.

Kniouosi cnoa: MeTeOpUT, XOHIPUT, KCEHOJIIT, OiTyM, MiHEpa/ii, TOHKO3EpPHUCTA PEYOBUHA, YAApPHUIT MeTaMOpdi3M.

Meteoputr Kpumka HalleXXUTb IO PIAKICHUX HE-
PIBHOBaXXHUX XOHIIPUTiB, OaraTux Ha €K30TUYHi
KceHomiTh. HaliBaxIMBIilIMMU cepel HUX € TOH-
KO3EpHUCTUI KCEHOJIT XOHAPUTOBOT OynoBu [11]
Ta KCeHoJiTH 3 rpaditom [12—14]. Jlo He MeHII
LiKaBUX HAJIEXUTb TaKOX OITYMOBMIiCHUM JIITHY-
HUM ynaMok nmopgipoBoi OynoBu, 3HaliAeHUI Ha-
MU yrepuie y xoHapuTi Kpumka i MereopuTax
B3araji. Pe3yabTatu oro cTpykKTypHO-MiHEpaio-
TiYHOTrO i XiMIYHOTO JOCIIKeHHS IpeACcTaBIIeHi
HaMU B MepIIii yacTUHi nmyoaikauii [3], a neTaib-
HOTO BMBYEHHSI OyJOBU Ta €JEMEHTHOIO CKJany
0iTyMy, To0TO C-BMiCHOI PEYOBMHMU, BUKJIAACHO Y
it crarri. CkaHyBajJbHE €JEeKTPOHHO-MiKpO-
CKOITiYHEe, eHeproaucnepciiiHe Ta peHTIeHOCTIeK-
TpajibHe BUBYEHHSI OiITyMy BUKOHAHO 3 BUKODU-
CTaHHSIM THUX € METOJiB Ta iHCTPYMEHTIB, HIO i
JIOCJIIICKEHHST KCEHOJIITA B IIIJIOMY.

BynoBa ta ximiunmii ckiaax Oitymy. Kcenoumit
(puc. 1, a) posraiiioBaHuii Ha Kparo MOJipOBaHOTO
nuridpa i € obmamaHuM 3 ABOX OoKiB. Lls1 mpukpa
00CTaBMHA He Ja€ 3MOTY 3’sICyBaTU He Jiulie Horo
peanbHi po3MipH, ajie i AeTalizyBaTU XapakKTep
pO3Moily BKJIKOUYEHb OiTyMY, HasIBHICTb SIKUX €
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BiIMiHHOIO pHcol KceHoJiita. Ha moyaTtkoBux
CTafisIX AOCiIXKEHHS 0yJ10 3p00JIEHO MPUTTYILIEH-
Hg mpo HajuexHicTh C-BMICHUX BKJIIOYEHb Y
KCEHOJIiTi 0 rpadiTy, 3epHa SIKOro aHaaoTriyHOi
GopMHU CITOCTEpPEXKEeHO y MiKpornopdipoBiii Mak-
poxoHpi [6] meTeopuTa Kpumka. OgHak, y mpo-
1eci JOCIiIKeHHS TPOosIBUJIaCh HEOpAWHapHa I10-
BeliHKa 3pa3Ka MeTeopuTa. IHCTpyMeHTa/IbHE BUB-
YEHHS BIIepILIe CYTTPOBOIXKYBAIOCS 3a0pyIHEHHIM
MOBEPXHi MOJIipOBaHOTO 1LTiha TEeMHUMM TIIsSIMA-
MU HelpaBWIbHOI (popmu (puc. 1, b) B KiJIBKOCTI,
MIPOTOPLIHIN TpUBAIOCTI HoCHimKeHHs. [Tisimu
po3mipom 10 100 MKM y BUTJISIAI TOHEHBKUX Ha-
MMBIPO30pUX TEMHUX IUIIBOK PO3TAlIyBaJIMCh Xa-
OTMYHO Ha TIOBEpXHi IoJiipoBaHOro IuTiha Bce-
peauHi KceHoJliTa i 1mo3a HUM. XapakTep po3Ta-
LIYBaHHSI, KOJip i 00CTaBUHM BUHUKHEHHS TUISIM
JTaJIi 3MOTY 3pOOMTH BHCHOBOK IIPO IX KOHIEH-
caliiiHy Npupoay i B3aeMo3B’s130K 3 C-BMiCHOIO
PEUYOBHMHOIO, SIKA € JITKOILUIABKOIO i IIpeACTaBIIe-
Ha, HalliMoBipHille, TBepauM OiTymMmoM. DakTuy-
HO eJIEKTPOHHO-MIKpPOCKOIIIYHE Ta MiKpO30H-
JIOBE JOCJIiIKEHHSI KCEHOJIiTa CIPUSIJIN TOBEepX-
HEBOMY BHIIAPOBYBAaHHIO OiTyMy 3 HACTYITHUM
YTBOPEHHSIM KOHAEHCALiHHMUX IUIIBOK Ha ILIO-
IIMHI nurida.
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Puc. 1. CkanyBaibHi eneKTpoHHO-MiKpocKoriyHi (CEM) 300paxkeHHs y BiTOUTHX eIeKTpOHAX OiTYMOBMiCHOTO KCEHOJIiTa
y xoHnputi Kpumka. CBiTiio-cipe i cipe — cuiikartu, 6ijie — TpOLTiT i HiKeIMcTe 3al1i30, YOpHE — BKIIIOYEHHS OiTyMy Ta
ne@eKTH MOJIPOBKH: @ — 3araJbHUI BUIJISAA KCEHOITA, TOKPUTOTO TOHKO3EPHUCTOI 000JIOHKOIO (1im) i po3TaloBaHoO-
TO Ha Kpalo ToIipoBaHoro uricpa; b — KoHaeHcauiliHi ruriBku (film) TeMHOTO KOIbOPY Ha IMTOBEPXHi 1ITicha B KCEHOJIITI;
¢ — BKIIIoueHHs 0ityMy (Bit) Ha MexXi KceHoJiTa (xenolith) i TOHKO3epHUCTOT 000I0HKHM (1im); d — YaCTKOBE MPOHUKHEH-
H# 6iTymy (Bit) i3 mepudepii y me3ocrasuc (Mes) KceHoJTiTa

Fig. 1. Back-scattered electron microscopic (BSE) images of the bitumen-bearing xenolith in the Krymka chondrite. Light
gray and gray — silicates, white — troilite and nickel iron, black — bitumen inclusions and polishing defects: ¢ — common
image of the xenolith, coated by a fine-grained rim and located on a margin of the polished section; b — condensation
films of a dark colour on a section surface in the xenolith; ¢ — bitumen inclusions (Bit) on the border of the xenolith with

a fine-grained rim; d — partial penetration of a bitumen (Bit) from periphery into the xenolith mesostasis (Mes)

BxuroueHHsT 0iTyMy ciocTepiratroTbCsl Ha MexXi
KCEHOJIiTa 3 TOHKO3ePHUCTOIO 000JOHKOIO Y BU-
[JIsiAi mepepBHUX cMyT (puc. 1, ¢) 3 4acTKOBUM
MPOHUKHEHHSIM Y MiXK3€pHOBMIA IIPOMIXKOK 1 Tpi-
LIMHU Y Me30CTa3uc Ta mopdiposi Kpucranu (puc.
1, d), a TakoX y KaTakJla30BaHi IiJITHKU i Me30-
crazuc (puc. 2, a) nepudepiiHUX YaCTUH KCe-
HoJliTa. Y TOM e yac BKIOUYEHHs OiTyMy He BUSIB-
JIEHi B LICHTpaJIbHilA YaCTUHI KCEHOJIiTa, a TaKOX
Ha Kpato fioro 3jiamy. BaxjinBowo ocoOJMBICTIO €
CYIPOBi OiTYyMy TOHKO3EPHHCTOI CMJIiKaTHOIO
peyoBUHOIO (puc. 2, b), sika 3a po3MipOM 3€peH,
OyI0BOIO, MOPUCTICTIO Ta MiHEPAJILHUM CKJIaJIOM
aHaJIoriyHa TOHKO3EPHUCTiil 000JIOHIII KCeHOJTiTa
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(puc. 2, ¢). ®opMa OITyMHMX YTBOPEHb HeIpa-
BWJIbHA, TEPEBAXXHO BUIAOBXKEHA 3 HEPIBHUMU
KpasiMy BiIMOBITHO O PO3Mipy CUJIIKaTHUX 3€-
peH, 110 MEeXYIOTb i3 HuMHU. ToOTO Ha MeXi 3 TOH-
KO3EPHUCTOIO PEUYOBUHOIO BiAMIYAa€ETHCSI TOHKA
3a3yopeHicTh (puc. 2, b), a 3 Me3ocTa3zucom ado
Mikporop¢ipoBMMHU 3epHaAaMM — IUIaBHiI a00 piB-
Hi Kpai (puc. 2, a).

JlonaTkoBe BUBYEHHS OiTyMY y BiIOMTUX €JIeK-
TpoHax (puc. 3, a) y peXuMi ITiIBUIIEHOI SICK-
paBocTi (puc. 3, b—d; 4, a—d) Hagano 3Mory Busl-
BUTHU B HbOMY O3HAK1 aMOP(HOCTI i MIaCTUYHOCTI,
a TaKoX TPIilIMHU, TMOPU Ta HEOJHOpPIAHI 3a
BIITiHKOM i XiMiYHMM CKJIamoM cMyTH (puc. 3, b).
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Puc. 2. CEM 300paxkeHHs Y BiIOUTUX eJIEKTPOHAX BKITIO-
yeHb Oitymy (Bit) B mopdipoBoMy KCEHOJIITI XOHIpUTA
Kpumka: @ — BKioueHHsT 6iTymMy B Me3ocrtasuci (Mes)
KCEHOJIiTa, YaCTUHA MIISTHKU SIKOTO € KaTaKJIa30BaHOIO;
b — acomianig 0iTyMy i3 TOHKO3EpHHCTOIO CHIIKATHOIO
PEYOBMHOIO, sIKa BMIlllye ApiOHI BKITIOUeHHST C-BMicHOI
pedyoBMHM (YopHE). 3BEepHIiTh yBary Ha 3a3yOpeHi kpail
BKJIIOUEHHST OiTyMy; ¢ — OyaoBa TOHKO3EPHMCTOI CHJIi-
KaTHOi 000JI0HKM KceHodmita. CBiTiio-cipe, cipe — OiBiH i
mipokceH, YopHe — C-BMicHa pe4oBUHA

Fig. 2. BSE images of the bitumen inclusions (Bit) in the

Krymka porphiritic xenolith: a — the bitumen inclusion
within the xenolith mesostasis (Mes), some part of which

has cataclastic texture; b — association of bitumen with fine-grained silicate material, which contains fine inclusions of
C-bearing material (black). Note a notched rim of the bitumen inclusion; ¢ — a texture of the xenolith fine-grained silicate
rim. Light-gray, gray — olivine and pyroxene, black — C-bearing material

OkpeMi BKIIIOUEHHSI OiTyMy XapaKTepU3YIOThCS
HasSIBHICTIO TOHKMX MTOB3I0BXHIX TpiluH (puc. 3,
€), a TaKOX OKPYIJIMX 4acTo ae(hOpPMOBAHUX MOP
MiKpOHHOTO po3Mipy ab0 BEJMKUX MOPOXHUH.
Ha BinMmiHy Big nepudepiiiHOI YaCTUHU, 110 Ma€
OIHOPIOHY ILIUJIBHY OyIOBY, LIEHTpaJIbHA YacCTUHA
OJIHOTO i3 BKJIIOYEHb BMIlIly€ BUAOBXEHI 3BUBUCTI
nopoxHuHu (puc. 3, d).

V pexumi MiaBUIIEHOT SICKPaBOCTi YiTKO Mpo-
SIBJISIETCSI HEOJHOPIMHICTh KOJIBOPY, IO 3YMOB-
JICHO Bapialli€lo XiMiuHoro ckiamy Oitymy. Bin-
MOBITHO O BUIOBXEHOCTi BKJIIOUEHb Y HUX Ha-
SIBHI cyOmapajesbHi CBITJIII 3a BiITIHKOM CMY-
' BOJNOKHUCTOL (puc. 4, a) ab0o IUIaCTUHYACTOI
(puc. 4, b) 6ynoBM TOBUIMHOIO Bij JECSATKIB Ha-
HOMETPIiB JI0 JEKiJIbKOX MiKpOMeTpiB. BijbllicTh
i3 HUX € 3irHyTuMu (puc. 4, b, ¢) abo XaOTUYHO
3iM’SITUMU, 110 BKa3ye Ha IXHIO TUIACTUYHY
nedopmaltito. B okpeMux BMITanKax HaWTOHII
BOJIOKHA MAalOTh BisUIONOIOHE pPO3TalllyBaHHS
(puc. 4, d).
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bitym BMmilllye MiKpOHHi OKpYIJii 3epHa CyJib-
diny 3amiza (puc. 2, a; 4, a), a B HOOIMHOKHUX BU-
magkax — TeHiry (39,8 Ni i 0,44 Co mac. %),
rinigioMmopdHi 3epHa XPOMITY, OJ1iBiHY, ITipPOKCEHY,
K-mmary (67,8 SiO,; 22,9 Al,O5; 4,42 K,0O; 2,39
FeO; 1,12 MgO; 0,79 CaO; 0,51 TiO,) Ta xinaHku
TOHKO3E€PHUCTOI CUJIiKaTHOI pe4oBUHU (puC. 3, ¢).
Ha >xanb, npeuusiiiHi 1aHi o010 XiMivHOTO CKIaay
OLTBIIOCTI BKJIIOYEHD MiHEepaJliB OTpMMAaTH He Baa-
JIOCh Uepe3 He3HauHi po3Mipu 3epeH. BiamosigHo
10 Pe3y/bTaTiB €HeProauCcIepCiiHUX JOCTiIKEeHb,
3epHa cyabdiay 3atiza i TeHITy XapaKTepU3yIThCs
HasIBHICTIO MiKpokinbKocTei Si, Al, Mg, Na, Cl,
Ca, Ti, Cr. [TopiBHIHHS IUX JaHUX 3 XIMIYHUM
CKJIaJIOM aHAJIOTiYHMX MiHEpaJliB Y TOHKO3ePHUCTIi
PEYOBMHI KCEHOJiTa BKA3y€ Ha iX iIEHTUYHICTb.

3rimHO 3 PEHTTeHOCHEKTPAILHUMU JOCTiIKEH-
HSMHM, XIMIYHMIA CKJIan OiTyMy, BU3HAUYE€HUI SIK
cepenHe Il 75 TOUOK, 3MIHIOETHCS HE JIMIILE Bifg
BKJIFOUEHHSI 10 BKJIIOYEHHS, ajie i B MeXax BKJIIO-
yeHb, Mac. %, B nyxkax — cepente: C — 84,4—
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Puc. 3. CEM 300paxeHHs y BilOUTUX eJIEKTPOHaX BKJII0UeHb 0iTymy (Bit) B mopdipoBoMy KceHoutiTi xoHapuTa Kprumka B
peXuMi cTaHIapTHOI (@) i MABUILEHOI (b—d) SICKpaBOCTI, sIKa Ta€ 3MOTY 3’sICyBaTH JeTalli iX OyIOBU: @, b — BKIIFOUEHHS
OiTyMy cMyTacToi OyI0BU; ¢ — TIOB3I0BXHI TPILLIMHU B OJHOMY i3 BKJIIOUEHb OITYyMY, SIKE BMIllly€ OKpeMi 3epHa TPOUTITY
(6inre) i yTaMK1 TOHKO3epHUCTOI peYOBHHU (CBITJIO-Cipe); d — OyaoBa OQHOTO i3 BKIIIOYEHB 3 KPYITHUMU IMOPOXKHUHAMUI
(yopHe) B ueHTpi. [1epudepist BKIIIOUGHHS € IIUTLHOIO i BMIIILY€E CBITJIi CMYTM 3 03HaKaMu JeopMallii (CTpijika)

Fig. 3. BSE images of the bitumen inclusions (Bit) in the Krymka porphiritic xenolith in a procedure of ordinary (a) and
enhanced (b—d) brightness, which allows to determine their structure details: @, b — a bitumen inclusion of the striped
structure; ¢ — elongated cracks within one of the bitumen inclusion, which contains separate grains of troilite (white) and
fine-grained material clasts (light gray); d — a structure of one of the inclusions with coarse voids (black) in a central part.
The inclusion periphery is dense and contains light strips (arrow) with deformation evidences

99,4 (94); O — 1,50—5,64 (2,73); Fe — 0,25—5,07
(1,42); Ni — 0,01—0,47 (0,17); Co — 0,00—0,07
(0,01); S — 0,01—0,07 (0,03); Si — 0,02—0,44
(0,11); Mg — 0,01—0,30 (0,07); Na — 0,00—0,18
(0,06); Ca — 0,00—0,11 (0,03); KOXXHUIA 3 PEIITH
mikpoenemeHTiB (Cu, Cr, P, Mn, Al, Ti, K, Ag, P,
Cl) < 0,03; cyma — 92,7—101,8 (98,8). locuthb
HU3bKA aHAJITUYHA CyMa B OKPEMMX TOUKAX BU3-
HauyeHHsI 3yMOBJICHA, HalliMOBipHillIe, MOPUCTICTIO
0iTyMy, OCOOJIMBO B 10r0 LIEHTPAJIbHMX YaCTUHAX.

g 3’sscyBaHHSI TIPUPOOM Bapialiii XiMiYHOro
cKJIagy OiTyMy B MeXax BKJIIOYEHb OyJIO BHKO-
HaHO JOJATKOBI eHeprogucriepciiiHi Jocmin-
JKEHHsI XiMIYHOrO CKJIaay CBITJHIIMX 3a BiITiH-
KOM CMYT i OCHOBHOI YacTUHMU 0iTymy. Pe3ynbratu
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JIOCITIKEHHST Y9iTKO BKa3ylOTh Ha TE, 110 CBITIi
cmyru, okpim C (80,2—96,8 mac. %), skuii no-
MiHye, BMilytots Fe (2,41—14,7), y Ginbiioc-
Ti BumangkiB — Ni (0,08—3,28), Co (0,04—0,23),
S (0,03—0,46), a TakKOX €JIEMEHTU-IOMIIIKA B
Kinbkocti MeHie 1 mac. % (Si, Mg, Ca, P, Na,
Mn, Al i K), yactTuHa 3 9Knx Moxe OyTu 3a0py/-
HEHHSM i BXOAWUTHU OO0 CKJIAmy iHIIMX MiHepaiB.
TemHi omHOpigHI AiNSIHKKM OGiTyMy BMIIIIYIOTb,
Mmac. %: C 98,9—99.9; Fe 0,10—1,12; Ni 0—0,29;
S 0—0,6 i B oKpeMHX TOYKaX Y MiKPOKITbKOCTSIX —
Na, Mg, Al, Si, Mn. Tak, B oaHiii i3 OiISTHOK
GiTymy XiMiyHMit ckiam (Mac. %) CBITJIMX CMyT
Binnosigae 95,9 C; 3,45 Fe; 0,12 Ni; 0,11 S, o
<0,1 Na, Mg, Si, Mn, Ca, Cr, a TeMHUX AiJISTHOK —
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Puc. 4. CEM 300paxeHHS y BiIOUTUX €JeKTpOHax OydOBM BKJIIOYEHb OiTYMYy B peXMMi MiABUIIEHOI SCKPAaBOCTi B
nopdipoBoMy KceHOoiTi xoHaputa Kpumka: a — BKII0UeHHsI 0iTyMy (YopHe) BMilllye ApiOHI 3epHa Tpoutity (6ise), yiam-
KU TOHKO3EPHUCTOI peYOBUHMU (CBITJI0-Cipe) i CBiTJIiLI CMYTH, sKi 30araueHi Fe i Ni; b — 4uiTKo BUugumMa cMyracta 0ynoBsa
OJIHOTO i3 BKJIIOYEHb OiTYyMy; ¢ — CHUCTEMM 3irHyTUX IUIACTMHOK (CTpijika) B OiTyMi, 11O CBiyaTh MPO IJACTUYHY
nedopmailtito; d — BoJOKHUCTA Oy10Ba OJJHOTO i3 BKJIIOUEHb OiTyMy, OKpeMi JIITHKU SIKOTO MalOTh BisSJIONOMIOHY OyIOBY
(cTpinka)

Fig. 4. BSE images of the bitumen inclusions structure in enhanced brightness in the Krymka porphiritic xenolith: a —
bitumen inclusion (black) contains troilite (white) fine grains, clasts of fine-grained material (light gray) and light bands
enriched in Fe and Ni; b — clearly visible stripped structure of one of the bitumen inclusions; ¢ — a system of curved strips
(arrow) in a bitumen, that indicates to a plastic deformation; d — a fibrous structure of one of the bitumen inclusions with

a fan-like structure (arrow) of separate areas

99,9 Ci 0,10 Fe, 1o omHO3HAYHO CBiTYUTH PO
B3a€EMO3B’SI30K MiX HEOZHOPIAHICTIO XiMiYHOTO
cKJ1agay OiTyMmy Ta OymOBOIO.

BaxJinBOI0 0OCOOJMBICTIO KCEHOJITa € TaKoX
HasSBHICTb MiKpPOHHUX IiITHOK C-BMiCHOI pe4yo-
BMHA B TOHKO3EPHMUCTIi pEeYOBHMHI KCEHOJITa i
000J10HKM (puc. 2, ¢). PopMa IiITHOK OIM3bKa A0
OKpyIIoi abo BMIOBXKEHOI, KOHQirypailis KpaiB
BU3HAYAEThCA (DOPMOIO 3€PeH, 10 MEXYIOTh i3
Humu. Ha xxanb, yepe3 He3HaYHi pO3MipH TUTTHOK
y Hac HeMae IiJCTaB [IJisl TOTO, 11100 BBaXXaTH 1110
BYIJICLIBBMiCHY peYOBUHY OiTyMOM. MOXHa JInIie
3pO0OUTH TIPUITYIIEHHS LIOAO0 ii BUILOTO CTYIEHS
MeTaMOp(diuHOTO TMEepPeTBOPEeHHS, HiX OiTyMy, i
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MMOBipHY HaJIEXXHICTh JO YaCTKOBO MiHepali3o-
BaHOI C-peyoBUHU.

TakuM uymMHOM, aMOpP(HICThb, IJIACTUYHICTb,
3IaTHICTb 10 BUIIAPOBYBAHHSI i ByIJIELIEBUIT CKJIall
€ BaXJIMBUM J10KAa30M HAJIEXKHOCTi TEMHMX IiJisi-
HOK KCEHOJIiTa 10 TBepaoro Oitymy. BogHouac y
KCEHOJIiTi BiIMi4eHO BKJIFOYEHHSI, SIKE € CJ1a00 aHi-
30TPOIIHUM Y BiZOMTOMY CBIiTJIIi OONTUYHOIO Mi-
KpOCKoIIa i Ma€ Ay>Ke TOHKY IOJIiKpHUCTaJliuHy Oy-
JIOBY, 1110 CBiIYUTh IIPO ITOYATKOBY CTamiro rpadi-
Tu3alii 6itymy. BHacaigok mpoBeaeHUX HOCHTi-
KEHb BCTAHOBJICHO, III0 BKJIIOYEHHSI OIiTyMy B
nopdipoBOMYy KCEHOJIITI XapaKTepu3yloThCs Ta-
KUMU O3HaKaMM: 1 — po3TallyBaHHSIM IepeBak-
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HO Ha MOBEPXHi i TPUIOBEPXHEBUX MiISTHKAX
KCEHOJTITa, a TAKOXK Maifke TTOCTiIiTHOIO acOIiaIli€lo
3 TOHKO3EPHUCTOIO PEUOBUHOIO i pO3MILLIEHHSIM Y
KaTaKJ1a30BaHUX AUISIHKAX; 2 — BUIOBXEHO (op-
MOI0; 3 — 3a3yOpeHiCTIO KpaiB i3 YaCTKOBUM IIPO-
HUKHEHHSIM Y MiXK3€pHOBUI MPOCTIp KCEHOJIITA;
4 — amMop@dHICTIO; 5 — 3JATHICTIO 10 BUIIAPOBY-
BaHHS TIiJ] i€l0 eJIEKTPOHHOTO ab0 PEHTIeHiBCh-
KOTO IMPOMiHHS 3 MOJAIBIIO KOHIEHCALIiEI0 Ha
TTOBepXHi mutiha MeTeopuTa; 6 — HasIBHICTIO TTOP
i TpilMH; 7 — BMiCTOM OKpPEMUX 3epeH MiHepaJliB,
nepeBaxKHo Cybdiny 3ajiza, AiUISTHOK TOHKO3ep-
HUCTOI peuOBMHU, a TaKoxXK 30araueHux Fe, Nii S
CBITJIIINX 3a BIATIHKOM CMyr; 8 — Bapialli€lo
aHaJIITUYHOI CYMH Y BaJIOBOMY XiMiYHOMY CKJafi
pi3HUX OiIIHOK Oitymy B Mexax 92,7—101,8
(mac. %), a Bmicty C — 84,4—99.4 (mac. %); 9 —
HasSBHICTIO O3HAK IUIACTUYHOI aeopMalrii.

IToxomkenns: nmopipoBoro KceHojira i 6iTymy.
OpraHiuyHa pedyoBMHa € Xoua i ApyropsiiHoo, ajie
XapaKTEepPHOIO CKJIaJ0BOIO METEOPUTIB, OCOOJIUBO
BYIJIMCTHUX i JEIIO MEHIIIOI0 MipOI0 — 3BUYANHIX
HepiBHOBaXXHMUX XOHApUTiB [1, 4, 8, 9]. 3rinHo 3
3arajibHO y3ro/i’KEHOI TYyMKOlM0, ii (popMyBaHHS
3yMOBJICHE a0iOTUYHUM CMHTE30M Ha paHHiX eTa-
Max po3BUTKY ITPOTOTUIaHETHOI TyMaHHOCTi. [lep-
BiCHI OpraHiuHi CIOJIYKM Oy/I1 CyTTEBO 3MiHEHI Ha
pi3HMX eTarnax i 3a pizHux PT-ymMoB npororiia-
HETHOI TYMaHHOCTi i MaTepMHCHKMX TiJ METEO-
putiB. Oco0iMBe 3HaUYCHHST MaJI IIPOLIECU yaap-
Horo MetamMop(di3My, sKi CIPUSUIA TOETaITHili
CTPYKTYpH3allii Ta epeTBOPEHHIO OpraHivyHoI pe-
YOBUHMU B rpadir.

3HaxiiKa BeJIMKUX BKJIOUEHb OiTyMy B METEO-
PUTI HE TPAIULIIMHUMUA XiMIYHUMU METOIaMMU, 1110
XapakKTepHO MJIs1 HOCTiIXKEeHHSI OpraHiuHOI peyo-
BUHM, a 3a JOIIOMOIOI0 €JIEKTPOHHO-MiKpPOCKO-
IMYHMX i MIKPO30HIOBUX JTOCIIIKEHbD, € PIIKICHOIO
JUTST 3BUYAHUX XOHIPUTIB B3araii i Iepiiowo s
Meteoputa Kpumka. 3’sicyBaHHSI Ipupoau OiTy-
MOBMIiCHOTO KCEHOJIiTa 0e3mocepeaHbO MOB’ sI3aHe
3 BHUpILIEHHSIM IUTaHb IIOJ0 YMOB YTBOPEHHS
oiTyMy. Po3risgHeMo X 1oc1igzoBHO:

1. bynosa, MiHepalbHMI i XiMIYHUI CKJIad KCe-
HOJIiTa, a TAKOXX HEOAHOPIAHICTh CKJIaMy OJIiBiHO-
BUX i MIPOKCEHOBUX 3€peH, OAHO3HAYHO BKa3YIOTh
Ha ¢opMyBaHHS HMOro peyoBMHM BHACJiIOK He-
PIBHOBaXXHO1 pPO3KpHUCTali3allii CUJIiKaTHOTO PO3-
IUIaBY aHAJIOTIYHO YTBOPEHHIO MiKpornopdipoBUX
XOHJIp 200 yaapHuX po3IuiaBiB. YiTKe po3aiaeHHs
B HBbOMY MeTaJI-CyJAbdimHuX i cumikatHux ¢as
BKa3y€ Ha iCHYBaHHSI He3MilllyBaHUX MeTaJl-CyJb-
GigHMX i CUTIKATHUX PO3IJIaBiB 32 BUCOKOI TEM-
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rneparypyu 3 MOAAJIbIIUM MUTTEBUM OXOJIOMKEH-
HSM, 110 Hagajo 3MOry "3aMOpO3UTH" iX He3Mi-
1ryBaHicTb. ToOTO 30eperty MeTal-TpoiIiToBI a3
SIK BEJIMKi 3¢pHa B CUJIKATHiil pedoBUHI mopdi-
pOBOI OyIOBM, 3yMOBUTH IIMPOKI Bapiaiii XiMid-
HOIO CKJIaay MiHepalliB, BUCOKOTEMIIEepaTypHUI
XapakKTep XPOMITy, a TAKOXX HasIBHICTh YUCIEHHUX
MiKpo- i HaHOBKJIIOYEHb y TEHITi i Tpoititi. Ho
pedi, Taka X CTPYKTypa XapaKTepHa JIJisl TOBHICTIO
yIapHO-TIepeIUIaBIeHUX IUITHOK Yy XoHApUTI Kpum-
Ka, 1110 BUBYEHI paHime [15].

VnamkoBa ¢opMa KCEHOJITa € CBITYEHHSIM
MPUHAJIEKHOCTI 10 (pparmMeHTa GijbIIOro 00’ eKTa.
OpHUM i3 MMOBIpHUX 00’€KTiB Morjia OyTH MiK-
poropgipoBa MakKpoXoHApa TUITy 3HalieHOi pa-
Hille y xoHApuTi Kpumka, sika TakoxX BMIIIyE
C-peuoBuHy, ajie y ¢opMi 3epeH TOHKOKpHUCTa-
niyHoro rpadiry [5, 6]. CrmiBcTaBieHHs po3MipiB
MakpoxoHapH (6,6 x 4,4 MM) i KceHOJTiTa (Ha Xab,
B aHILTi(i 30eperyacs Juile Moro yacTuHa po3-
MipoM 3,3 x 2,2 MM) y3roJKyETbCSl 3 TAKUM MPU-
nyuieHHsM. JIopeuHo BiAMITUTH 1liKaBe, 110 3ep-
Ha TOHKOKPHUCTaJIiIYHOro rpadiTy aHajJoriyHi 3a
po3Mipom (<100 x 50 MKM) BKJIIOYEHHSIM OiTyMy i
TaKOX po3TallloBaHi Julle Ha TepudepiiiHii
yacTUHI MakpoxoHapu. 1s ocobauBicTh BUMarae
MepeoCMUCIEHHsSI YMOB YTBOpPEeHHsI Tpadity B
MAaKpOXOHIIpi 3 MO3ULii MOAIOHUX 10 KCEHOJIiTa
MeXaHi3MiB (opMyBaHHsI C-BMiCHOI peYOBUHU.
OnHak He BUKIJIIOYEHO, IO KCEHOJIT € (hparMeH-
TOM 3aTBEPAiJIOro ynapHOTO PO3ILJaBy 3 MOBEPXHi
OIHOIro 3 KOHCOJIiIOBaHUX Til. Ajle, B 3B’SI3KY 3
BIICYTHICTIO BaroMmux [OKa3iB, 3JIMIINMO 11
MPUITYILIEHHS 0€3 IeTAJIbHOTO PO3IJISIY.

2. OCHOBHMM Yy 3'sICyBaHHI MPUPOIU OITYyMYy €
MMUTaHHS IIPO 1Oro nepBUHHE IXKepeso. HasiBHiCTD
C-BMIiCHOI peYOBMHU B KCEHOJITi i B TOHKO3ep-
HUCTif 00OJIOHIII a€ 3MOIy 3pOOUTU BUCHOBOK
po i criyibHe mkepesto. OCKiIbKYM Ha IbOMY eTalli
JIOCJIII>KEHHST pe3yJibTaTh iHDpayepBOHOIO BUB-
YEeHHS BMICTY OpraHi4YHUX CITOJIYK i CKJIaay ByIJie-
BOJIHIB y OiTyMi BiICyTHi, TO M MOXEMO 3pOOUTHU
JIMIIe JesiKi TPUIYIIEeHHSI Ta BMCHOBKH 1110J0
OTO IIPUPOAU B KCEHOJIITI.

XapakTep po3TalllyBaHHSI OiTyMy TMepeBa’kHO
Ha ITOBepXHi i B iepuepiiiHiil yaCTUHI KCeHOoiTa,
a TaKOX HasIBHICTh TOHKO3EPHMCTOI PEYOBUHU 1
KaTakJIa30BaHUX CUJIIKAaTHUX [iSSHOK Oe3rnoce-
peaHbO Ha MexXi 3 OiTyMOM, Jajiu 3MOTy JiATh
BUCHOBKY IIpO MirpauiiiHy mpupomay 0itymy, SsKui
Mir MTPOHUKHYTHU Y TIOBEPXHEBI 1Iapy KCEHOJTiTa i3
BHYTPIIIIHHOTO (XOHAPUTOBOTO) 00 30BHIIIIHHOTO
(Imo3a XOHAPUTOBOTO) IKepeia. TooTo, abo B pe-
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3yJIbTaTi Mirpalii B KCEHOJIIT 0 MOonepeaHbOo Ka-
TaKJIa30BaHUX AUISIHKAX i TpilmuHax i3 C-BMicHOI
000JI0HKH, a00 i3 30BHILIHBOTO JKepesia HeBigo-
MOTO noxo/xkeHH. [Tpu 11boMy BapTO 3a3HAUYUTH,
110 MpolLeC Mirpallii 6iTyMy € JOCUTb MOIIMPEHUM
SIBUIIIEM Y IPUPOIi. 30KpeMa, 10 MirpaliiiHuX yT-
BOpPEHb HajlexaTh OITYMHi BKJIIOUEHHsI B 06a3asbTi
Ha mniBHoui Xakacii (Pocis) [2].

Y winomy TBepHi OITyMM XapaKTepU3YHOThCS
aMOpP(dHICTIO, IUIACTUYHICTIO, BUCOKOIO 3MOYYBa-
HICTIO i, BiATIOBiZHO, BUCOKOIO ITIPOHUKHOIO 3/1aT-
HICTIO, sIKa OCOOJIMBO IIPOSIBJISIETHCS 3a MiABU-
meHol TemnepaTypu. Tak, HaBiTh TTPU HATPiBaHHI
no 25 °C o6itym Mmirpye Ha Biactanb 0,5—4 mwM.
BpaxoByoun HasBHICTh Y OiTyMi KCEHOJITa HeE
JIUIIIE IUX XapaKTePUCTHUK, aJie i YUCIEHHUX O3HAK
ylIapHO-MeTaMOP(hiuHOTO MepeTBOPEHHSI PEUOBU -
HU, MOXHa 3pOOUTH MPUMYILIEHHS, 110 caMe He-
OIHOPA30Bi MpoOleCH YIZapHOTo MeTaMopdizmy
COpUSIA Mirpaliii OiTyMy B KCEHOJIT i3 TOHKO-
3€pPHUCTOT 000JIOHKU 200 B 0OOJOHKY i KCEHOJIT
i3 HEBIIOMOTO 30BHIIIIHHOIO IXKepea.

OaHMM i3 Kepest 6iTyMy MOTJIu OyTH OpraHivyHi
CHOJIYKH i3 TOHKO3E€PHUCTOI peUOBUHU O00JIOHKHU
Y BUIAIKY BIiAMOBIZHOCTI ii CKJIagy BYIJIMCTUM
xonapuraM. Ane cmiBBinHomenusa SiO,/MgO y
BaJIOBOMY XiMiYHOMY CKJa/li TOHKO3€pHUCTOI pe-
YOBUHU O0OJIOHKH i KCEHOJIiTa CTaHOBUTH 2,7 [3,
71, 110 He Ja€ MOXJIMBICTb KJacuiKyBaTu 1i sIK
Byructy pedosuny (SiO,/MgO — 0,42 £ 0,06)
[16], a BKa3ye Ha IPUHAJIEKHICTh 10 TUTTOBOI He-
nposopoi marpuui (Si0,/MgO — 2,9) mereopura
Kpuwmka [10], anst sikoi xapakTepHa BiICyTHIiCTb
C-BMiCHOI pe4OBUHU.

[Topsin 3 UMM He BMKIIOYEHO, IO camMe Mi-
HepajibHa KOMIIOHEHTa 000JIOHKM KCEHOJIiTa A0-
JaTkoBo 30aratuiach C-peyoBMHOI B J0aKpe-
LWiMHUIA TIepiond i crama mKepeaoM OiTymy, IO
YaCTKOBO MPOHUK IO TPilllMHAX i KaTaKJ1a30BaHUX
OUISHKaX B MepudepiiiHi 4acTUHM KCEHOJIITa.
ToOTo npuITycKa€eThcst 0araroeTarnHa cxema IoCi-
JIOBHOCTI MPOHUKHEHHS OiTyMy B KCEHOJIT, sIKa
BKJIFOUAE aKpellito momnepeaHbo 30araueHux C-pe-
YOBMHOIO IMUJIOBUX 3€PeH Ha IMOBEPXHIO Mopdi-
pOBOro KCEHOJiTa B Tra3oMNWJIOBiii TyMaHHOCTI,
BXOJII’)KEHHSI KCEHOJIiTa B MAaTEPUHCHKE TiJO0 XOH-
JIpUTa B TIepion arjoMepallii Ta MoJaJbIle HOro
HEOAHOpAa30Be yIapHO-MeTamMopdiuHe IepeTBO-
peHHs 3 TpaHchopmalieto C-pedyoBUHU 000JIOH-
Ku 10 O6iTyMy. HasiBHICTB y OiTyMi OKPYIJIMX 3€peH
MiHepasiB, HIMOBIpHO, € O3HAKOIO YaCTKOBOTO 3a-
XOIUJIEHHSI MiHEpaJbHUX KOMIIOHEHTIB TOHKO3€eP-
HUCTOI peYOBMHU 000JIOHKM B IIpOLIeCi 1Oro mpo-
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HUKHEHHSI B KCEHOJTIT. Hapas3i BUHUKAIOTh TUTaH-
HS: UM JOCTaTHbO OyJIO B OOOJIOHIII OpraHiuHUX
CMOJYK MJisi 30arayeHHsl MOBEPXHi KCEHOJiTa
oitymoMm? I sIKIIIO Tak, TO, YU BCsI 000JIOHKA 30€e-
periacsg B TIpolieci arjaoMepallii MaTepUHCHKOTO
TiJla MeTeopuTa?

AKII0 BUKTIOUUTU MOXKJIUBICTb YTBOPEHHS Oi-
TYyMy B KCEHOJITi i3 TOHKO3epHUCTOI 000JIOHKMU,
TO BiJICYTHICTb SIKUXOCh O3HAaK HAsIBHOCTI TaKOTO
JKepesia B iHIIMX TEKCTYPHUX OJMHULISIX XOHIpU -
Ta B 0e3mocepeAHbOMY KOHTAaKTi 3 KCEHOJITOM
a00 HaBKOJIO HbOTO, BKAa3y€ Ha BUCOKY MIMOBIPHICTb
MOCJIiJOBHOTO HAJIMUIIAHHS Ha MOBEPXHIO KCEHO-
JIiTa OpraHivYHUX CIIOJIYK, a MOTIM ITUJIOBUX 3€peH
B YMOBaX ra3omujioBoi TYMAHHOCTi a00 Ha peroJi-
TOBI#1 MOBEPXHi HEBIIOMOIO TijIa BYTJIMCTOIO CKJa-
Iy. 3a Takoro clieHapilo B Tmepion arjoMepallii
MaTepPUHCHKOTO Tijia XoHApUTa KprMKa KCeHOJIIT
MaB OyTHM BKPUTUM YaCTKOBO OPraHi4YHOI peyo-
BUHOIO i TTIOBHICTIO — TOHKO3€PHUCTOIO 000JIOH-
koto. [ani npoliecu ynapHoro Mmeramopdiamy, Bi-
pOrigHO, 3yMOBUJIU NpOHUKHEHHsT C-30arayeHoi
peYoOBUHU B nepudepiliHi AiNSTHKU KCeHOoJIiTa i B
00OJIOHKY.

O3Haku KpUXKux aedopmaliiii BcepeanHi Kce-
HOJIITA i IJTACTUYHUX B OiTyMi BKa3ylOTh HAa HEO-
HOpa30Be MPOXOKEHHS YIapHUX XBUJIb Y MOCTaK-
peliiiHuii mepio, TOOTO yXe BcepearHi MaTeprH-
CbKOTO TiJla MeTeopuTa. YIapHUN THUCK, CIpPU-
YHEHUI OaraTopa3oBUMM YAAPHUMMU IOIiSIMU B
icTopii MaTeprHCBHKOTO Tina mereoputa Kprmka
[15], 3ym0oBUB MOOiTi3alil0 OpraHiYyHOI peYOBUHU
i 3alOBHEHHS NPiOHUX TPIillMH KCEHOoJiTa OiTy-
MOM, HOro noaaiblny aedopmMallilo i MOPUCTICTb,
OUMILIEHHS BiJl JIeMEeHTiB-JIOMillIOK i3 (hopMyBaH-
HSIM [UJITHOK, CKJIAJEHUX Malike YUCTUM BYTJe-
11eM, i, MOXKJIMBO, YaCTKOBY rpadiTuzaltito mooam-
HOKUX BKJIIOYEHb Y KCEHOJIITi, a TAKOX 4aCTKOBY
MiHepaJizallito IpioHUX BKIOYeHb C-peyOBUHU B
TOHKO3EPHMUCTIi1 000J0HLI. 3rifHO 3 JiTepaTyp-
HUMU AaHuMH [4, 8], ynapHo-MeTaMopdidHi Ipo-
LIECU CIIPUSIOTH TOCAIZOBHUM MeTaMOpP(iuHUM
3MiHaM B OpraHiYHill peYOBWHI 3 KPUCTATi3alli€I0
rpadiTy Ha 3aBeplIaIbHUX CTaisIX.

OpgHUM i3 IUCKYCIHHUX TUTaHb Y BUBYEHHI ITOP-
¢ipoBoro yjgamka 3 0iTyMOM € MUTaHHS KOPEKT-
HoCTi KJacudikaii iioro sik KceHostiTa. 3 OJHOTO
00Ky, i0ro opaMHapHi CTPYKTypHO-MiHepaJIorid-
Hi XapaKTEpUCTUKM, a TAaKOX BAJTOBUIA XiMIUHWUIA
CKJIaJi TOHKO3EPHUCTOI OOOJOHKM BKa3ylOTh Ha
HaJIEXHICTh A0 3BMYAWHUX XOHAPUTIB. 3 iHIIO-
ro — po3TalllyBaHHS B HbOMY OITyMY € CBiTUEHHSIM
3HAXOMXKEHHS yJlaMKa Ha IEBHOMY €Talli €BOJTIOLIIL
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B HEOPAMHAPHUX JJIsl 3BUMATHUX XOHIPUTIB YMO-
Bax, 10 CIIPUSLIIO IIPOHUKHEHHIO OiTyMY i YCKia/d-
HEHHIO MOTO CTPYKTYPHO-MIiHEPAIOTiYHUX Ta Xi-
MIiYHMX XapakTepucTUK. OCKIIbKU OyIb-sIKUi
00’€KT JOCHIIXKEHHSI € iHTerpaJibHUM pPe3yJibTa-
TOM YMOB YyTBOPEHHSI Ta €BOJIIOLLi1, TO OCOOJIMBOCTI
nop¢ipoBoOro yjnamMka JalThb 3MOTY BU3HAYUTHU
MOro K KCEHOJIT y XOHApuUTiI Kpumka.

BucnoBku. CTpyKTypHO-MiHepaJloriuHe i XiMiv-
HEe OOCJiAXEHHS OiTyMOBMICHOIo ITIOp¢hipOBOTo
KceHoJtiTa y XoHApuTi KprMka mae 3mMory 3poon-
TU TaKi BUCHOBKM i nipuryieHHs: 1. C-BMicHUIA
KCEHOJIIT € yJIAaMKOM MiKporop@dipoBoi Makpo-
XOHIpHU a00 iHIIIOro BEJIMKOro 00’€KTa aHaJIoTid-

HOi OynOBM, MPENCTaBIEHOrO PO3KpHUCTaTi30Ba-
HUM yAapHUM po3aiuiaBoM; 2. C-BMicHa peyoBHMHA
KCEHOJIiTa CKIafeHa TBEPAUM OIiTyMOM, a TOHKO-
3ePHUCTOI 000JJOHKM — MMOBIpHO YaCTKOBO MiHe-
pajizoBaHoOO Iforo BinMiHow; 3. bitym Mae, Hali-
IMOBIpHillle, ymapHO-MeTaMopdiuHy MirpaliiiHy
MPUPOY, 3yMOBJIEHY OaraTOKpaTHUMU yIapHUMU
MOJIisIMU B I03€MHill iCTOpii MAaTepUHCHKOIO Tija
Mmeteoputa Kpnmka. BiH Mir mpoHUKHYTH Y TIOp-
¢ipoBuii ynaMok abo i3 TOHKO3epHUCTOI 000JIOH-
KU TIOTepeHbO 30araueHoi OpraHiuyHO0 peuyoBU-
HOI0, a00 i3 OpraHiYHMX CIIOJYK, aKpeliiioBaHUX
MOBEPXHEI KCEHOJIiTa IIIe 10 YTBOPEHHSI TOHKO-
3€PHUCTOI O0OJIOHKMU.
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[TOP®WPOBBIV BUTYMOCOEPXKAIIIMN KCEHOJUT
B XOH/JIPUTE KPBIMKA (LL3.1): 2. CTPOEHUE, XUMUWYECKHWI COCTAB
N ITPOUCXOXIEHUE BUTYMA

IpencraBieHbl pe3yIbTaThl 3JIEKTPOHHO-MUKPOCKOMMUYECKOTO ¥ MUKPO30HIOBOTO MCCIIEI0BAHMS BKIIOUEHUI OUTYMa B
nopdupoBoM KceHonute XoHapuTa KpbiMka. OG0CHOBAH BBIBO/ O MPUHAMIEKHOCTA KCEHOJIUTA K 00JIOMKY MUKPOTIOP-
(b1poBOIT MAKPOXOHAPHI WK IPYrOro KPYIMHOTO 0ObEKTa aHAJIOTMYHOIO CTPOEHHSI, MMPEACTABIEHHOTO PACKPUCTAILII30-
BaHHBIM yIapHbIM paciiiaBoM. CiienaHo MpearnoiokeHne 00 yaapHO-MeTaMOpMUUECKOl MUTPALIMOHHON MTPUPOJIE OUTY-
Ma, KOTopasi Oblla 00YCJIOBI€HAa MHOTOKPATHBIMU YIAPHBIMU COOBITUSIMU B J03€MHOM MCTOPUM POIUTEIBCKOTO Tela
MeTeopuTa KpbiMka. BUTyM MOT IPOHUKHYTH B TOP(MUPOBBII 00JIOMOK WU U3 TOHKO3EPHUCTOM KaeMKHU, IPEIBAPUTE b~
HO 00OTalllcHHOI OpraHMYeCKUM BEIECTBOM, MM U3 OPraHMYECKUX COEAMHEHUM, aKKPELUPOBAHHBIX TTOBEPXHOCTHIO
KCEHOJINTA €ellie 0 00pa30BaHUsT KAEMKH.

Kniouesvie crosa: MeTeopuT, XOHAPUT, KCEHOIUT, OUTYM, MUHEPAJTbl, TOHKO3EPHHICTOE BEILIECTBO, YAAPHBI MeTaMOpMU3M.
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PORPHYRITIC BITUMEN-BEARING XENOLITH
WITHIN THE KRYMKA (LL3.1) CHONDRITE: 2. STRUCTURE,
CHEMICAL COMPOSITION AND ORIGIN OF BITUMEN

The data on electron-microscopic and microprobe study of bitumen inclusions in the Krymka porphyritic xenolith are
given. The bitumen is characterized by location predominantly on a surface and subsurface areas of the xenolith, amorphous
state, ability to evaporation under electron beam and X-rays followed by condensation on a surface of the meteorite polished
section, presence of pores and cracks, some mineral grains, areas of a fine-grained material and light bands enriched in Fe,
Niand S, variation of analytical sum in total chemical composition of different bitumen areas in the range 92.7—101.8 wt. %,
and C content in the range 84.4—99.4 wt. %, presence of evidences of plastic deformation. We conclude that the bitumen-
bearing xenolith belongs to a fragment of porphiritic macrochondrule or other large object represented by recrystallized
shock melt with similar structure. A shock-metamorphic migration nature of the bitumen caused by plural shock events in
the preterrestrial history of the Krymka parent body is supposed. The bitumen could be introduced into porphyritic clast
either from a fine-grained rim previously enriched in organic matter or from organic compounds accreted by the xenolith
surface before the rim formation.

Keywords: meteorite, chondrite, xenolith, bitumen, minerals, fine-grained material, shock metamorphism.
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