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HOPABIT I3 TEPHIBCbKOTO
METEOPUTHOI'O KPATEPA (KPMBOPIKIK)

Y npoueci minepanoeiunux docnioxenv 6pexuie- ma synkanonodionux nopio Tepniscoxoi cmpyxmypu (Beceni Tepnu,
Kpusopinoicst) max 3eanoi Tepriscokoi acmpobnemu (memeopumnozo xkpamepa), 6yn10 suséneHo paniuie He6i0oMuii 6
ii Mexcax minepan i3 epynu mypmaniny — opasim. Kpucmanu opasimy dosxcunoro 8io 0,05 0o 1,0 mm ma 6invuie i
wupunoio 00 0,1—0,2 MM acouitoomo 3 K6APUOM, KATIEEUM NOLOBUM UNAMOM, epadimom i anamumom. 3a dono-
MO02010 Memo0i8 ONMUKO-MIKPOCKONIMHUX | MiIKPO30HO0BUX 00CTIiONEeHD 8U64eHO 0COONUBOCME MOPpPOnOii ma Ximid-
Hutl cknad opasimy. Buseneno He3suuaiiny 07 MiHepasie epynu mypmaniny okpemicmo Y3006 080X cuctmem mpi-
WiUH, OPIEHMOBAHUX Ni0 20CMPUM KYyMom 00Ha 00 00HOI i koco 00 epaneti npusmu. Cheyudiuni depopmauii opasimy,
a Makox cnocmepedceHi minepanvHi acoyiayii 3aceiouyomo, w0 ymeopeHHs 00CIiONeHUX nopio 8i00Y10ch 3a yMO8
BUCOK020 MUCKY | memnepamypu yoapHozo memamopdizmy. Lle niomeeporyemvcs makoxm HALBHICMIO NAAHAPHUX

CMpyKmyp y K6apu.

Kntouosi cnosa: Tepriscokuii memeopummnuii kpamep, mypmarit, 0pasim, naanapui cmpykmypu.

Beryn. Tenesuc 6pekuienopi6uux mopin Tep-
HiBcbKoi Ainanku (Beceni Tepun) Kpusopixoks
B JIHinpomeTpoBChKiil 06/acTi € AUCKYCITHUM
(Eremenko, Yakovlev, 1980). Onni gocmigHuku
BBA)KAIOTb, IO IIi IOPOAY YTBOPUINCH y IIPO-
1eci yjlapHO-MeTeOpUTHOTO SABUINA (METeOPUT-
Huit kparep) (Valter, Ryabenko, Kotlovskaya,
1981; Plotnikov, 1994), ixmi >x (Gurov, 1982;
Velykanov, Velykanova, 2010) posriagaioTrs ix
AK ByIKaHiTM (Tpaxitu, kasieBi 6asamproigy).
HariBaromimmmm JokasaMu Iepuioi TOYKU 30-
PY € 3HaXiIki B LIMX MOPOJjaX O3HAK yHAPHOTO
MeTtaMop¢isMy (IUTaHapHI CTPYKTypu), HasB-
HiCTh KOECUTY i CTUILOBITY, TAKOX BiJOMO IIPO

IiaMaHTOHOCHICTh IMITaKTUTIB Kparepa TepHm
(Valter, Gursky, Eremenko, 1998). ¥ po6orti
(Kvasnytsya, 2019) omy6nikoBaHa ¢oTorpadis
KpUCTasa iMImakTHoro anorpadiroBoro fiamaH-
Ta i3 KpaTepa TepHu.

Meta po60oTH — [OCTi/)KEHHS MiHepalTbHO-
ro CKJIafy 3paskKiB, Bifjiopanux Ha TepHiBcbKiit
minaHni. MinepanbHUI CKIaJ i MiHepasbHi aco-
Liamii JaxoTh MOK/IMBICTH BU3HAYaTU OCOOIN-
BOCTi YMOB (GOpPMYyBaHHA AMCKYCITHUX IIOpif
TepHiBCbKOI AiMAHKN.

AKTyanbHICTh JOCTi)KeHHs BU3HaYeHa He-
00XxifHicTIO yTOYHEeHHS YMOB (pOpMyBaHHS II0-
POIHMX KOMIIEKCIB i cTpykTyp KpuBopixoka y
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3B’A3KY i3 3ara/ibHOI0 IEPCIeKTUBHICTIO paiio-
Hy Ha IOIIYKM 11 JOPO3BiIKy pPONOBMUIL KOPUC-
HUX KOIIVMH, SKMMU OaraTuil Leil paioH, a
caMme 3ajisa, ypaHy, 30/I0Ta, [TO/IiMeTaliB Ta iH-
LIVX €JIEMEHTIB.

Meropu mOCHigKeHHA. ABTOPU NOCITIIKY-
Ba/IM KiZIbKa 3pasKiB nopij finanku TepHu 3 Ko-
nekuii 10.®. BemikaHoBa, BifibpaHux Hum i3
30HM KOHTAaKTy BYININCTUX CJIaHLIB 3 MiIJHO
31IeMEHTOBAHOI0 OPeKYienofiOHO TOPOLO.

MikpocKoniuHi FOCTiIPKEHH I BUKOHAHO LJIS-
XOM BMBYEHHA Npo30opux 1li¢iB i3 momomo-
roro ontuyHoro Mikpockona MIH-8. Ximiunni
CKJIaJ] MiHepaJIiB BU3HA4Y€HO B [HCTUTYTI reoxi-
Mil, MiHepastorii Ta pygoyTsopenns im. MLIL Ce-
meHeHKa HAH Vkpainn Ha ckaHiBHOMY €/1eKT-
ponHoMmy Mikpockomni JSM-6700F, ocHameHOMY
€HEePrOAVICIIEPCITHOK CUCTEMOIO [ MiKpOaHa-
nisy JED-2300 (JEOL, fnownis). YMoBu 3iioM-
KI1: TIPUCKOpIOBa/IbHA Hanpyra — 15 kV, ctpym
3oHay — 1,0 nA, giameTp 30HAY — 1y, yac Ha-
00py CIIeKTpa XapaKTepUCTUYHOTO PEHTIeHiB-
CbKOTO BUIIPOMIHIOBAaHHA Y KOXKHII TOYIIi CK/Ia-
IaB 60 c. /Ik crangapTy BUKOPUCTAaHO: Ha Na —
NaCl, Mg — MgO, Al — ALO,, Si — SiO,,
Ca — CaF,, Ti i Fe — uucri meranu. Buecenns
IIOIIPAaBOK Y pe3y/abTaTy BUMIpiB i pO3paxyHOK
KOHILI€HTpallill €/JeMEHTIB 3[iJICHEHO METO[LOM
ZAF-KopeKii 3 BUKOPUCTaHHAM OpPUTiHAIbHO-
ro mporpamHoro 3abesnedenHs ¢ipmu JEOL.
Bwmict B,O, tra OH pospaxosano 3a crexiome-
Tpi€eto, BBakarouy, mo B = 3,000 ¢. o, OH =
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= 4,000 ¢. o. mpu 31 anioni, Li,O — 3a nedi-
LATOM CyMM KaTiOHiB y mo3uuii Y.

Pesynbratn mocnigkensb. TemHa (o 4opHO-
ro) fpaBiTBMiCHa C/IaHIIeNOAiOHA IIOPOJia CIIOC-
TepiraeTbcs SAK BeNMKi (ZO KibKOX CaHTUMeT-
piB) dparmentu Ta ApibHi yramku ceper cBiTiol
CYTTEBO KBapI0BOi (KBapLUTONOAiOHOI) mOpO-
1M, IO pasoM YTBOPHIOTh Opekdilo (puc. a).
YnaMku gpaBiTBMiCHOI IOPOJM IEPEBAYXKHO T'O-
CTPOKYTHI i MaloTh KBapL-rpadiTOBUII CKIIa,.

Byrmmcra pedoBrHa TEMHOI [IpaBiTBMiCHOI
HOpOAM Bifpi3HAETbCA Bifi TMIOBOro rpadiry
MEHIIIOK 3[JaTHICTIO Ha PO3TUPAHHA i 3a/1MIIae
HiC/Is bOTO C/1a0KO BMPa>KeHWIT CIIijj Ha Hasb-
IAX. YPaxOBYyIO4M HaABHICTb PiBHMX KOHTAaKTiB
6inpummx ¢parmeHTiB "TeMHOi " rpadiToBoi 10-
pomM y CBITHNI CYTTEBO KBAapLOBiil, MOXHa
IPUITYCTUTH, 1O B TIOYATKOBOMY CTaHi (Ho Me-
TEOPUTHOro OOMOapAyBaHHA) Iie MOIIM OyTH
OCafloBi YTBOPEHHA 3 NpOLIApKaMy BYITIMCTOI
Ppe4OBMHM, AKi B IIPOLIECi periOHaIbHOTO MeTa-
MopdisMy mepeTBOpMINCh Ha KBapI-rpagito-
BUII C/IaHellb, a Mi3Hillle, 3a YIapHOTO METaMOp-
¢ismy, Ha cBO€EpiHY Opekdiio.

KBapuurononi6umit 1emeHT Opekuil Mae
cBiT/mit (6imyBaTnit) Komip i XapakTepusyeTbcs
CYTTEBO KBapIJOBMM CKJIaJJOM i3 MifopAgKOBa-
HOI0 Ki/lbKiCTI0O monboBoro mmary. OcTaHHi
BUAIBMBCA YMCTO KaJIIEBMM Pi3HOBUIOM i, 3a fja-
HUMU MIKPO3OHJOBOTO aHa/li3y, Ma€ TaKui
ckman, mac. %: K,0 15,18—15,71; SiO, 65,53—
65,92; A1203 19,21—19,80. IHmMMUX OOIBOBUX

MinepanbHi CliBBiJHOIIEHHA y JOCTIIPKEHNX 3pa3Kax: @ — KOHTAKT Ipa-
ditoBoro cmaHmo (TeMHMIT) i3 6peKdi€ro, B fAKiil HasBHI TeMHi Api6Hi
YIaMKI IIbOTO X CIaHI0; b — iHAMBIAM TypManiHy B KBapi-rpaditoBomy
crmanni (x20); ¢, d — He3BMYalHA OKPEMICTh y KPUCTANIYHUX iHAMBIgAX
TypMaiHy (fuB. TekcT) (x 100); d — m1aHapHa CTpyKTypa KBapuy (x 80)
Mineralogical interrelations in the samples studied: a — slice of
quartz-graphite schist (dark) contacting with breccia which includes dark
small fragments of the same schist; b — crystals of tourmaline in quartz-
graphite schist (x20); ¢, d — unusual parting of tourmaline crystals (read
text) (x 100); d — planar structure of quartz (x 80)
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IIMaTiB y TOpPOfi He BUsAB/IeHO. VIMOBipHO, B
npolueci ygapHoro MetraMopdisMy HasgBHMIL Y
BUXIi[IHiil Topofi Na Mir BUITapyBaTHCh, 4epe3
[0 YTBOPUBCA "IMCTUIT' KaJli€BMIl MOTbOBMUIL
LIIaT, AK Lie XapaKTepHO A TUIIOBUX METEO-
puTHUX KparepiB. [HKonu B nopopi dikcyrorbes
IpiOHI KPUCTANINKN AlIATUTY.

CrpykTypa i€l mopogu HEOJHOpPifHa, mi-
NAHKaMu adaHiTOBO-a10TpioMOp(PHO3EepHNUCTA,
CKJIyBaTOIIORiOHA i Haragye 310BiTI 3 TAKUX Me-
TEOPUTHUX KparTepiB YKpainm Ak 3enenuii laii i
bosTumka; mmidu 3 AKMX JOBOAMIOCH CIIOCTe-
piratu ogHOMy 3 aBTOpiB (C.I. Kpuspiky).

Oxkpim TOrO, B 3€pHaX KBapIy ILii€i X MOpo-

IIOBEpPXHi 3a BEJMKOrO 30i/1blIeHHsS BUABIEHO
cBOepifHi mraHapHi crpykrypm (puc. d), mo-
IiOHI 1O crIoCTepe)XeHNX y KBaplli 3i 3TaflaHux
Bulle Ta iHImMX (30kpema Ilomiraiicbkoro) me-
TEOPUTHUX KpaTepiB. Y KBapIli CIIOCTEPIraroTh-
¢ 1o 3—4 cucTeM IUTaHApHOCTI (IIACKMX Tpi-
IVH) pi3HOI IHTEHCMBHOCTI, SIKi IPOXOAATD Ye-
pe3 Bce 3epHO abo JMIIe Yepes JIOTO YacTUHY.
[Ipupopa nnanapHOCTI 3yMOB/IEHA Pi3HUMIU I10-
Ka3HMKaMI 3a/IOMJIEHHA YMCTIeHHuX gedopma-
LIHKUX 71aMeriel, pO3MeXXOBaHUX ITapajie/IbHU-
MM CYCTE€MaMU MiKpOTpillJVH.

Y 3pasky B-3 II/1 Tepuu mnig yac Mikpocko-
niYHMX pocnimpxeHp Huridis, y ksapu-rpadi-
TOBiiI TIOPOAi BUABIEHO MiHepai, 1o 3a dop-

Ximiunmit cknag gpasiry (1—6) TepHiBcbKoi CTpyKTypH, Mac. %
Chemical composition of dravite (1—6) in the Terny structure, wt. %

Component 1 2 3 4 5 6 7
SiO, 37.54 38.32 37.54 36.76 36.59 36.98 36.36
TiO, 0.34 0.78 0.47 0.42 0.66 0.83 0.37
AlO, 32.55 31.80 31.11 31.19 32.75 32.65 36.99
FeO 1.12 1.36 2.78 2.29 2.18 1.45 9.68 (Fe20?)
MgO 9.77 9.69 9.33 10.30 10.16 9.26 5.02
CaO 1.32 1.36 1.96 1.46 1.26 1.53 0.56
MnO — 0.03 0.05 — 0.23 0.04 0.08
Na,O 1.81 1.77 1.56 2.03 2.00 1.64 0.43
K,0 0.06 0.14 0.05 0.07 b. d. 0.19 0.17
H,0 3.74 3.78 3.72 3.69 3.74 3.73 2.36
B,O, 10.84 10.96 10.78 10.69 10.84 10.81 8.77
Li,0 0.51 0.76 0.64 0.29 0.22 0.55 —
b 99.60 100.77 99.99 99.20 100.62 99.65 99.67

Structure formulae calculated per 31 anions (O, OH~, F)
T:Si 6.017 6.079 6.052 5.976 5.862 5.945 6.03
Al 0.000 0.000 0.000 0.024 0.138 0.055 0.00
Z: Al 6.000 5.945 5912 5.950 6.000 6.000 6.43
Mg 0.000 0.055 0.088 0.050 0.000 0.000 0.00
Y: Al 0.150 0.000 0.000 0.000 0.047 0.130 0.00
Ti 0.041 0.094 0.057 0.052 0.079 0.100 0.04
Mg 2.334 2.237 2.153 2.446 2.427 2.220 1.24
Mn — 0.004 0.007 — 0.031 0.005 0.01
Fe?* 0.150 0.181 0.375 0.311 0.292 0.194 1.20 (Fe*t)
Li 0.326 0.485 0.408 0.191 0.124 0.351 —
X:Ca 0.226 0.232 0.338 0.255 0.216 0.263 0.20
Na 0.562 0.545 0.488 0.639 0.622 0.511 0.14
K 0.012 0.029 0.010 0.014 — 0.038 0.01
OH 4.000 4.000 4.000 4.000 4.000 4.000 2.55
B 3.000 3.000 3.000 3.000 3.000 3.000 2.57

[Tpumitka. AH. 7 Ha ctop. 210 3 mpaui Lazarenko et al. (1977); b. d. — HyKYe MeXi Yy TIMBOCTI METOLY.
N o t e. Analysis No. 7 on p. 210 from the work of Lazarenko et al. (1977); b. d. — below the detection limits.
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MO0 KPUCTa/iB Ta ONTUYHMMU XapaKTe€PUCTH-
KaMM TTOAi0HMIT 10 MiHepasliB TPy TypMaliHy
(puc. b). OgHak y HbOMY CIIOCTEPIra€TbCs He
XapaKTepHa I TYpMaJIiHy "CIaifHicTh", ABi cuc-
TeMM TPillJMH AKOI [IePeTUHAKTHCA IIifi TOCTPUM
KyToM (1mofi6Ho jo cmaitHocTi B amdibonax) i
OPIi€EHTOBAaHMX KOCO 0 BUJIOBXXEHHA KpMCTaja
Y3[IOBX OCi TPeThOTO MOPAAKY (pIUC. C).

[IpuBeprae yBary jeska IofiOHICTh cucTeMu
TPIIIVIH OKPEMOCTI B APABITi 1O TPIllJMH Y KBap-
1[i 3 IVTAHAPHOI CTPYKTYPOIO.

3ayBa)kKMMO, 1O HA MTOYATKOBMX €Talax JIo-
cifpKkeHHs 1UTipiB el MiHepas BU3HABaIu 3a
BipOTifIHMII MeTi/IT. YTiM, Y IpoLeci MiKpO30H-
MOBUX NOCTi[PKEHb BU3HAYEHO, IO 1j¢ MiHepasl
i3 rpynu TypMarliHy, a caMe — JpaBiT.

IpaBit yTBOpIOE inioMopdHi KpucTamm OB-
xuHoto Bifg 0,05 mo 1,0 MM Ta 6inbiue i mmpu-
HOMW 710 0,1—0,2 mMm. Ipani mipamign Bupaxeni
He viTko (puc. b). Sk srapyBanoch BuIue, B Mi-
Hepaji NpOosAB/IEHA HE3BUYHA I TYPMaJliHy
"CHaiHiCTB" y3[0BX JIBOX CMCTEM TPiLlVH, Opi-
€HTOBAHUX IIiJj TOCTPMM KYTOM OJHA /IO OJHOI i
KOCO JI0 TpaHeil npuaMu (JuB. puc. ¢). Ypaxo-
BYIOYM HAaAABHICTb IVTAHAPHUX CTPYKTYP Y KBap-
ni (puc. d), MOXXHa IIPUIYCTUTY, IO TaKa He-
3BMYHA 'CHAMHICTD Y ApaBiTi MOXXe MaTu yaap-
HO-MeTaMOp(iuHy IpUPOLY.

3a pesynbraTaMy MiKPO3OHIOBUX JIOCTif-
JKE€Hb, BUABJICHNII MiHEpal TPyl TYypPMaJiHY
HaJIKUTD [0 MaTHe3ia/JIbHOTO BUAY — APABiTy
(Tabmui). 3a gaunmu (Lazarenko et al., 1977),
TypManinu KpuBopixkkd 3MiHIOIOTb CKIaJ, Bif
uiepay no ApasiTy. Bussnenuit gpasit TepHis-
CBKOI CTPYKTYPM BiZJpisHAETbCA Bifi TYpMasliHiB
KpuBopixoxsa 3a BMICTOM Pi3HMX €IeMeHTiB, pe-
3y/IbTaTV aHa/i3yBaHHA AKX HaBENEHO y MO-
Horpadii (Lazarenko et al., 1977). Haitnopi6-
HIIIMM 3a CKIQJIOM € APABIT i3 MiH30MOAiOHNX
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DRAVITE OF TERNY METEORITIC CRATER (KRYVYI RIH DISTRICT)

During mineralogical investigations of breccia and volcanic rocks of the Terny structure (Veseli Terny, Kryvyi Rih),
so-called Terny meteoritic crater, the mineral tourmaline, previously unknown here, was found. Tourmaline crys-
tals, with a length from 0.05 to 1.0 mm and more and up to 0.1—0.2 mm wide, are associated with quartz, potas-
sium feldspar, graphite and apatite. The morphology and chemical composition of tourmaline were examined using
optical microscope and EPMA in transparent thin sections. The tourmaline crystals are unusually parted along two
transverse systems of microcracks oriented obliquely to the prism faces. EPMA reveals that tourmaline is dravite.
The specific deformations of dravite and observed mineral associations probably indicate the rock formation under
conditions of high pressures and temperatures of impact metamorphism. It is also confirmed by the presence of
planar fractures in quartz.

Keywords: Terny meteoritic crater, dravite, planar fractures in quartz.
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