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Annomayusa. B rpaHUTHBIX TerMatuTax bymaroBckoro kameHHOTO Kaphepa (Uensomackas oon., FOxxHbIit Ypar)
BIIEpBBIC Ha TeppuTopun Poccuiickoii @enepariy ycTaHOBICH peakuid eomuT rycKpukuT CaAlSisOs - SHLO.
OH 00pa3yeT meTKH CyOn30MeTPUIHBIX OSCIIBETHBIX U OEJIBIX IMPO3PAYHBIX CO CTEKIITHHBIM OJIECKOM KPHCTA-
70B pasmepom 10 0.4 cM Ha MUKPOKJIMHE ¥ KBapIle B aCCOUMAINH C KIMHOXJIOPOM, CTHiIs0nTOM-Ca 1 (hiro-
ronuToM. XUMHYECKHH cocTaB MHUHepana (mMac. %, cpequee mo 12 ananmsam, copepxkanne H,O paccunTano
o crexuomerpun): K,O 0.21, Ca0 9.33, ALO; 16.53, SiO, 58.77, H,O (pacu.) 14.71, cymma 99.55. Dmnupu-
yeckas popmyna, paccuntanHas Ha 21 atom O: Cay 2K 03Al1 9981100016 - SH,O. ImaBHBIC TWHIH TOPOIIKOBOH
pentrenorpammbl [d,A()(hkl)]: 6.997(50)(001), 4.856(67)(121), 4.503(70)(130), 4.472(100)(031), 3.302(60)
(220). PaccuntanHble 1O MOPOIIKOTpaMMe TTapaMeTphl MOHOKIIHHOM 3leMeHTapHo! sueiku: a = 7.4008(9), b
=17.421(3), c=7.288(1) A, B=105.42(2)°, V'=905.8(2) A*. BomHoBsle uncia cunbsHbIX nojoc B UK criekrpe
(em1): 3567, 3484, 3313, 1635, 1173, 1032, 980, 724, 576, 535, 421.

Knrouesvie cnoga: TyCKpUKUT, LIEOTINT, IErMaTUThI, bynaroBckuiil kapsep, FOxHbIM Ypan, nepsas Haxonka B
Poccuu.
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Bnazooapuocmu. Asropsr npusHarenbabl A.C. [riieBy 3a nmpemroCcTaBaCHHbBIC 00pa3Iibl IIsl HCCACIOBAHUI U
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Goosecreekite from the Bulatovo stone quarry (South Urals):
the first find in Russia
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Abstract. A rare zeolite goosecreekite, CaAl,Sis06 - SH,O, was found for the first time in Russia in granitic
pegmatites of the Bulatovo stone quarry (Chelyabinsk region, South Urals). It forms clusters of subhedral
colorless and white transparent crystals with vitreous luster up to 0.4 cm in size on microcline and quartz in
assemblage with clinochlore, stilbite-Ca and phlogopite. The chemical composition of the mineral is as follows
(wt. %, mean of twelve analyses, the H,O content is calculated by stoichiometry): K,O 0.21, CaO 9.33, ALLO;
16.53, Si0, 58.77, H,O (calc.) 14.71, total 99.55. The empirical formula based on 21 O atom per formula unit
is Cay 02Ko.03A11 90811 99016 - SH,O. The strongest reflections of the powder X-ray diffraction diagram are [d,A(/)
(hkD)]: 6.997(50)(001), 4.856(67)('121), 4.503(70)(130), 4.472(100)(031), 3.302(60)(220). The parameters of
the monoclinic unit cell calculated from the powder X-ray data are as follows: a = 7.4008(9), b = 17.421(3),
c=17288(1) A, B=105.42(2)°, = 905.8(2) A*. The wavenumbers of the strongest bands of the IR spectrum
are (cm™): 3567, 3484, 3313, 1635, 1173, 1032, 980, 724, 576, 535, and 421.

Keywords: goosecreekite, zeolite, pegmatites, Bulatovo quarry, South Urals, first find in Russia.
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BBEJEHUE

['yckpukuT, MUHEpad W3 TPYIIIBl LEOTUTOB C
uaeansHoi Gopmysion CaAl,SicO6 - SH2O, ObL1 Briep-
Bble OOHApYKEH M ONMHCaH TPYNION aMEPUKAHCKHX H
KaHaJCKUX YYEeHBIX B oOpasuax m3 kapbepa ['yc Kpuk
(Goose Creek) B mratre Buprunus, CLLA (Dunn et al.,
1980). CBoe Ha3BaHME MHUHEPAJ MOIYYWI 1O MECTY
nepBoi HaxoAku. I'yckpukuT u3 Bupruann obpasyer

MOJTMKPHUCTAJUINIECKUE arperatbl WM HECOBEPIIEeH-
HBIE WHAMBH/IBI Pa3MEPOM JI0 2 MM B TIOJIOCTAX uabda-
3a ¥ aCCOIMUPYET C TIOJIEBHIM IIITATOM, aKTHHOJIUTOM,
XJIOPUTOM, DIUJOTOM, OaOMHTTOHWUTOM, KBapIlieM, TH-
TaHUTOM, IPEHUTOM U cTHiIbOMTOM (Dunn et al., 1980).
ABTOPBI TIEPBOT'O ONMCAHUS T'YCKPUKHUTA 0€3 CTPYKTYP-
HBIX JTAHHBIX TPEATIONIOKUIN, YTO OH MOXKET OBITh POJI-
CTBEHEH OpIOCTEPUTY M AMHUCTUILOUTY, a TAKXKe SIBIIA-
€TCsl WICHOM CepuHU rednaHauTa.
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PacmmdpoBka KpHUCTAITMYECKONH CTPYKTYPHI
ryckpukuta (Rouse, Peacor, 1986) mokasana, uto oH
KPUCTAJUTM3YETCS B MOHOKJIMHHOM CHHTOHUH (a =
7.401(3), b=17.439(6), c =7.293(3) A, B = 105.44(4)°,
V' =907.31 A3; npocTpancTBeHHas rpymnma P2,), apis-
ercs TUMOpPGhOM JMHUCTHILONTA W UMEET HEKOTOpPHIE
AIIEMEHTHI CTPYKTYPHI, CXOJHBIE C TaKOBOW Oprocte-
puta. B cTpyKkType rycKpuKHTa MOKHO BBIJIEIIUTH TPH
TPYMIBl TIEPECEKAIOMNXCS KaHAJIOB, PACIIOIOKEeH-
HBIX BIOJNH Ooceil a, b m ¢. Kanamel comepikar aToMbI
Ca, xoopnuHUpOBaHHBIC ABYMs aromamu O B cocTaBe
Kapkaca, ¥ TaTeio Mosekyinamu H,O ¢ oOpa3oBanuem
MCKa)XEHHOTO OJHOIIANIOYHOTO OKTadupa. Kapkac co-
crout u3 TeTpadipoB SiO4 1 AlO4, CTpyIIIHPOBAHHBIX
B YETBIPEX-, IECTH- U BOCBMHUUICHHBIE KOJIbIA, 00b-
eOMHEHHBIC uepe3 obmme pedpa B medopmMupoBaH-
HBIE CJIOW, KOTOpPBIE OpPHWEHTHPOBAHBI TapajleIbHO
miockoctr (010). B ornmume oT HEYMOPSIOYSHHOTO
srmuctuisouTa (Slaughter, Kane, 1969) B cTpykTrype
TYCKpPHUKHUTA ymopsaodeHue Si-Al modTm coBepIieH-
HOE C JBYMS W3 IIIECTH TETPAdIPUUECKHUX TMO3UITHIA,
JIEMOHCTPHPYIONUX HE3HAYNTEIbHOE H30MOp(hHOE 3a-
Mmerenne. Cioun, nmapamiensueie (010), HaTOMUHAIOT
TaKOBBIC B CTPYKTYpE OPIOCTEPUTA, HO OOBEIMHSIIOTCS
B TPEXMEpHBIIl KapKac HECKOIbKO WHBIM CIIOCOOOM.
CTpyKTypy T'YCKPHKHTA TakXe MOXKHO OTMHCATh C TIO-
MOTIBbI0 KOMITIEKCOB T9Ojs, KOTOpPBIE 00pa3yroT Bep-
IIMHHO-CBS3aHHBIE IIETIOYKH, BBITSHYThIE BOIb OCH b,
TOTJIa KaK COCEHHE IIETIOYKN CBS3aHBI B HAMIPABIICHH-
X @ W C YeTBhIPEeXWIEHHBIMU KoJbIlaMu. Pactmdpos-
Ka CTPYKTYpPBI TYCKPUKHTA TakXKe IoKa3aia, 9YTo 3TOT
IIEOJTUT HE MOXET OBITh OTHECEH HU K OJHOW M3 W3-
BECTHBIX CepHil, BKJIIoUas cepuro reimananta (Rouse,
Peacor, 1986).

['yCKpUKHAT OTHOCHTCA K PEIKAM MHHEpasiaM.
B mecre ero mepBoil HaxXoAKW OBLIO HAMIEHO BCETO
okoio 25 obpasmos (Dunn et al., 1980). B mocnemyro-
M€ TOBI TYCKPUKUT OB TOCTOBEPHO YCTAHOBIICH B
pasTUIHBIX Kapbepax paiiona Hammk (Hacuk) B mra-
Te Maxapamrpa, Mamus (Ottens, Hochleitner, 1985;
Ottens, 2003; Ottens et al., 2019), B ampudoIUTOBOM
kapeepe O6epbaymtone (Oberbaumiihle) B HEMETKOH
baBapun (Hampel, Keck, 1990), B m3BEeCTHIKOBOM
kapeepe [xencen (Jensen) B Kamndoprwmm, CIIA
(Gaines et al., 1997), B MOPEHHBIX OTIOKCHHIX BO-
KpyT o3epa tOBBarH (Juvvatn) B Hopernu (Nordrum,
2002; Raade, Berg, 2002) u B aHAC3UTOBBIX KOHTJIO-
Meparax psjom ¢ rocenkom [lenepuans B Kocra-Puke
(Zeledon, 2004).

B Poccun, HackoibKko M3BECTHO aBTOpaM, JIaH-
HBIM 1IEOJIUT paHee He oTMevasics. Hamu oH HaljeH
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B oOpasmax m3 bymaToBcKOro KaMeHHOTO Kaphepa Ha
HOxHOM Ypane u n3ydeH COBpEeMEHHBIMH aHAINTHYIC-
CKAMH METOAAaMH. DTO TiepBasi JOCTOBEpHAs HaXOIKa
TyCKpUKuTa Ha Tepputopun Poccuiickoit denepanuu.

KPATKHUE CBEJIEHWA O MECTE HAXOJIKU

BynatoBckuii kameHHBIM Kapbep (54°34°11”
c.am., 60°25°23” B.1.) pacmonokeH B 1.5 kM ceBepo-
BocTouHee aep. bymaroBo Viickoro paitona YUensOnH-
ckoit obmactu, mpumepHo B 100 kM K 10T0O-3ammagy oT
r. Uensaburck. B reonorndeckoM oTHOMEHHH bymaToB-
CKHUH Kapbhep HaXOJIUTCS Ha MJI0IIaAu bobIIakoBCKOTO
raOOpOHOPUTOBOTO MAacCHMBa CHIIYPHUHCKOTO BO3pacTta
(puc. 1). MaccuB 3aneraer B sAIpe aHTHKIMHAIBHON
CTPYKTYPBbI, CIIO)KEHHOW MOPOIaMH KPAaCHOKaAMEHCKOH,
OyJIaTOBCKOM W IIIEMETOBCKOM TONII. BMermaronumu
MOPOJIAMH  SIBIIAIOTCSA  0a3ajbThl, CONIEpIKaIlne Ipo-
CJIOW KPEMHUCTHIX TyPhUTOB U sSmMonoB. [lmomans
MaccuBa cocTaBiseT okoio 40 kv’ B miane o nmeet
OBATbHO-N30METPHUHYIO POpMy ~ 8 X 6 KM C KOJIbIIe-
BBIM BHYTPEHHUM CTpOeHHEM. J|JTMHHAs OCh MacchBa
OpHUEHTHPOBaHA CyOMepUANOHANBEHO. MaccuB cdop-
MHpOBaH B TpH ¢a3bl. Hambonee paHHUMHA SIBIISIOTCS
MpeobIalatoNie B ero COCTaBe OJMBHH-TTUPOKCEHO-
BBIE TaO0po. VX mpophIBatoOT Tela MUPOKCEH-aMPuO0-
JIOBBIX J1abpagopoBsIx Tab0po. [To3aHee chopmupoa-
JIUCH TaOOPO-TIOPIUPHUTHI, COCTOSAIINE U3 TUIIEPCTCHA,
KIIMHOTTUPOKCEHA, POTOBO 0OMaHKH, HEOOIBIITIOTO KO-
TUdecTBa OMOTUTA, 30HAILHOTO JIabpamopa, MarHeTH-
ta u anaruta ([lomos u mp., 2017).

HeOompImoit OTHOCHTENBHO HOBEIH bymaToB-
CKuit Kapbep pazmepom mpumepHo 80 x 20 M 3a10kKeH
B nepBoit momoBuHe 2010-X TT. mIg MOOBIYM 0OIHIIO-
BoyHOro KamHs. B 2016 1. C.I. Eman4mHIIeBBIM 37€Ch
OBLTH BIIEpBBIC OOHAPYKEHBI HEOOIBIINE TIETMAaTHTO-
BbIE )KHMJIbI C IEOJINTOBOM MUHepanu3auuel. JKuibHbie
TPaHUTHI ¥ TPAHUTHBIE TTETMaTHTHI, TPOCTPAHCTBEHHO
acconuupyromue ¢ bonbIIakoBCKHM MacCHUBOM, SB-
JSIOTCS O0Jiee TTO3MHUMH IO OTHOIIEHHUI0 K TabOopo
W, TIPEATIONIOKUTENFHO, CBA3aHBI CO CTAHOBJIEHHUEM
rpaauTonaoB KamMOymaToBckoro koMminiekca. B cTeH-
Kax Kapbepa Tesla TPAHUTHBIX METMaTHTOB BBITIISISAT
CHUCTEMOH XMIIBHBIX TeJ CHEXXHO-OENoro IBeTa, pac-
CeKarIMMX OJIOKH Ta00po, WM MEIKUMH Pa3HOOpH-
EeHTHPOBAHHBIMH XniiaMu. CTpOoeHNE W MUHEPATHHBIN
COCTaB MerMaTuToB bynmaroBckoro xapeepa moapoOHO
onmcansl B padore (Ilormos u ap., 2017).

B nocneaname roaer moOBIIHBIC paObOTHI B Kaphepe
HE BEIyTCs, a caM 00BEKT MePUOAMIECKA MTOCEIIASTCs
TOOUTESIMH KaMHs U1 cOopa KOJUIEKIIMOHHOTO Ma-
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Puc. 1. Teorpadugeckoe monokerne bymaroBckoro kapeepa
1 TEOJIOrYecKasi cxeMa bobIIakoBCKoro MaccHBa ¢ H3MeHe-
HUsIMUA 1 yripornerusmu 1o (ITyxakos u ap., 2018).

1 — mo3mHMil EBOH, KpacHOKaMEHCKas TOJNINIA: JIaBBI, Ja-
BOOpeKuny, TYpBl TpaxnOa3aiabTOB, TpaxHaHAE3nOa3ab-
TOB, TPaXWAHIC3WUTOB, AHIE3UTOB W IAIUTOB, TY()GHTHL;
2 — paHHUUA-TIO3MHUNA CHIIyp, OyJaTOBCKas TOJIIA: CIAHITBI
YIINCTO-KPEMHHCTBIe, 0a3ajbThl U MX TY(bl, ByJIKaHOTCH-
HBIE TICCYaHUKH W TY(POMECUYaHUKH; 3 — MMO3THUN OPIOBHUK,
IIIEMETOBCKAS TOJIIIA: JTaBHI M Ty(DBI TPaxmOa3aisToB, Oa3aib-
TOB, TpaxHaHe310a3aIBTOB U PUOIALIUTOB, IIPOCION KpeM-
HUCTBHIX Ty(HUTOB, SIMIMOUAOB; 4 — MaWKN JICHKOTPAHUTOB;
5 — bonpmakoBckuii raOOpOHOPHUTOBBEI MacCHB: TabOpo,
raOOpPOHOPUTHI, HOPHUTHI, TOIEPUTHL; 6 — KynnkoBcKuii rad-
Opo-TyHUT-TapIOypTUTOBBII MAacCHB: arorapiiOypruToBbIe,
aIoJICPIIOIUTOBBIC, AHTHTOPUTOBBIE CEPIICHTHHHTHI; 7 — TO-
POIBI KOHTAKTOBOTO MeTaMopdu3Ma; 8 — pa3pbIBHBIC HAPY-
IICHUsT; 9 — KOHTYp T'eOJIOTHYecKoro orBona bymaToBckoro
ydactka; 10 — BymaroBckuii kapsep.

Fig. 1. Geographical location of the Bulatovo quarry and
geological map of the Bolshakovsky pluton, modified and
simplified after (Puzhakov et al., 2018).

1 — Late Devonian Krasnokamenskaya Formation: lava,
lava breccia, tuff of trachybasalt, trachybasaltic andesite,
trachyandesite, andesite and dacite, tuffite; 2 — Early-Late
Silurian Bulatovo Formation: carbonaceous-siliceous shale,
basalt and their tuff, volcanic sandstone and tuffaceous
sandstone; 3 — Late Ordovician Shemetovo Formation: lava
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and tuff of trachybasalt, basalt, trachybasaltic andesite and rhyodacite, interbeds of siliceous tuffite, jasperoid; 4 — leucogranitic
dikes; 5 — Bolshakovsky gabbronoritic pluton: gabbro, gabbronorite, norite, dolerite; 6 — Kulikovsky gabbro-dunite-harzburgite
massif: antigorite serpentinite after harzburgite and lherzolite; 7 — contact metamorphic rocks; 8 — faults; 9 — geological contour

of the Bulatovo area; 10 — Bulatovo quarry.

Tepuana. B obpasmax u3 kapbepa HaMHu ObUTH B pa3HBIC
TOJIbI YCTAHOBJICHBI TAKWUE IICOJMTHI, KaK T'eUIaHIHT-
Ca, TIOMOHTHT, cTeIUIepuT, cTHIbOUT-Ca u madazur-Ca
(ITorroB m np., 2017; HEomyOIMKOBAaHHBIE aBTOPCKHUE
nanueie). B utone 2025 1. mpu pa3dope merMaTuToBOro
Texa JUIMHOHN okono 1.5 M m momrHOCTRIO 0.5 M B ce-
BepHO cTeHke kapbepa (puc. 2) A.C. ['mneBbM Obla
BCKpBITA MHApojia pa3MepoM mpuomm3uTenbHo 0.3 x
0.1 x 0.1 M ¢ KpuUCTa)UITaMHd HEU3BECTHOTO IICOJINTA,
BITOCIIC/ICTBHU JTUATHOCTHPOBAHHOTO KAaK T'YCKPUKHT.
Bcero u3 mmapons! u3BiedeHo okoo 20 HeOOTBIIHIX
(TIepBBIE CAaHTHMETPHI) 00PA3IOB C 3TUM PEIKHM MU-
HEPaJIOM.

METObI NCCIIEAOBAHNMA

®duznyecKkue CBOMCTBA 'yCKPUKUTA OMTUCAHBI T10
pe3ynbraTaM HaONIOJICHUH 0] CTEPEOMHUKPOCKOIIOM
Zeiss Discovery V8. Xumudyeckuil COCTaB H3yyal-
Csl C WCIOJB30BAHWEM CKAHHPYIOLIETO IEKTPOHHOTO

mukpockorna (COM) Hitachi FlexSEM 1000 ¢ sHep-
roauctiepcuonubM (1) nerexropom Xplore Contact
30 u cucremoii ananuza Oxford AZtecLive STD npu
yckopsirorieM Hampspkernn 20 kB, nmmamerpe 30Hma
2 MKM U TIOTJIOIIEHHOM TOKE 5 HA Ha MEeTaUTHYECKOM
kobaneTe (anamutuk A.B. Kacarkun). OnpenensBmm-
ecsl BJIEMEHTHI, aHATUTHYECKUE PEHTTEHOBCKUE JINHUH
u crangaptel: AlKo — xuanut; SiKa — Si0,; KKo —
KBr; CaKa — BomtactoHuT. ComepaHusI OCTaTbHBIX
ANIEMEHTOB C aTOMHBIMH HOMEpaMH BbIIIE, YeM y Oe-
pWUINSI, OKa3alliCh HIDKE TIPENENIOB OOHApYKEHUS
OJIC aHaMM30M.

[TopomikoBass ~ peHTIeHOrpaMMa  TOJydYeHa
Ha nudpakromerpe PowDiX 600 (CoKo — wu3myde-
Hue, uisTp Fe 50 MKM, yCKOpsIOIee HampsiKeHUE
40 kB, Tox 15 MA, HENPEPHIBHBIN pPEXKUM, CKOPOCTH
CKaHUpOBaHUs 1°/MUH, pacCTOSTHUE 00Pa3eI—IETEKTOP
150 mm; anamutuk A.B. Kacarkun). Jludpakmmnonnsie
JAHHBIC TMPOMHTETPUPOBAHBI B TPOTPAMMHOM KOM-
miekce ALMAZ, Bepcust 1.0.

MUMHEPAJIOTVIA/MINERALOGY 12(1) 2026
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Puc. 2. TlermatuToBoe Temo BymatoBckoro kapbepa,
B KOTOPOM HAaMJICH TyCKPHUKHT (YKa3aHO CTPEIIKON).
Ione 3pennst ~20 m. Urons 2025 1. Poro A.M. Kys-
HETIoBa.

Fig. 2. Pegmatite body in the Bulatovo quarry, where
goosecreekite was found (shown with an arrow).
Field of view ~20 m. July 2025. Photo by
A.M. Kuznetsov.

Puc. 3. T'yCKpUKHT 1 acCOLMHUPYIOLHE MUHEPaIIbl 13 ByIaToBCKOTo Kapbepa: a — OeClBETHbIE KPUCTAILIBI TYCKPUKHUTA U OoJiee
MeJiKKe Oeslble KPUCTALIbl MUKPOKJIMHA Ha 0eJIOM MacCHBHOM MUKPOKJIMHE B CPACTAHWH C KBAPIIEM U TEMHBIM KIMHOXJIOPOM;
0 — yBenu4eHHbIN pparmeHT oOpasia Ha puc. 3a; B — Oellble KPUCTAILIbI IyCKPUKUTA Ha JIbIMYaTOM KBapIie.

doro: a, 6 — A.M. Kyzuneno u M./I. Munbimmna; B — A.C. ['unés u M.J[. Munbiuusa.

Fig. 3. Goosecreekite from the Bulatovo quarry: a — colorless goosecreekite crystals and smaller white microcline crystals
on white massive microcline and quartz with dark clinochlore: 6 — enlarged fragment of specimen from Fig. 3a; B — white

goosecreekite crystals on smoky quartz.

Photo: a, 6 — A.M. Kuznetsov and M.D. Milshina; B — A.S. Gilyov and M.D. Milshina.

UK criekTpbl mopouika r'yCKpUKATa 1 POACTBEH-
HBIX €My LEOJINTOB, 3alPECCOBAaHHBIX B Ta0JETKU ¢
KBr, cusatel Ha @ypee cniekrpomerpe ALPHA FTIR
(Bruker Optics, I'epmanusi) B quama3oHe BOIHOBBIX YH-
cen 360-3800 cm! mpu paspernaronieii CmocoOHOCTH
4 cM!' ¥ yKCIie CKAaHUPOBaHMM, PaBHOM 16 (aHATUTHK
H.B. YykanoB). B kadectBe oOpasua cpasaenus, K
CHEKTP KOTOPOI'O aBTOMATHUECKU BBIYUTAJICS, UCIIOIb-
3oBaHa TabneTka KBr, He copeprkaias MuHepana.

PE3VJIBTATBI 1 OBCYXAEHUE

I'yckpukur u3 BynaroBckoro kapbepa oOpasy-
er OecrBeTHble KpucTtauibl pazmepom 0.2-0.4 cm B

MUMHEPAJIOTVIAI/MINERALOGY 12(1) 2026

HIeTKaxX pa3MepoM 10 5 X 3 ¢M Ha MAacCHBHOM OeloM
MHUKPOKJIMHE B TECHOM CPacTaHUM C KBapLeM, KIMHOX-
nopoM (puc. 3a, 6) u uHorNa — QroronuToM. Pa3zmep
WHIMBUIOB T'YCKPUKHTA COMOCTABUM C Pa3MEpOM Ha-
XOISIIMXCSl B TEX JK€ IIETKAaX KPUCTAJUIOB KBapLa U
MUKpokIMHa. KBapI[ qpIMYaThIid, PO3pavHbIid, 00pa-
3yeT KOPOTKONPU3MATHUECKUE KPHUCTAIBI PasMepoM
1o 0.5 cm. Kpucramiel MukpoxiinHa Oosnee Mekue (710
0.2 cMm), n3oMeTpuUHbIe, HEMIPO3pavHble, OEIOro IBe-
Ta, CIABOMHUKOBAHbI IO aJbOUTOBOMY 3aKOHY. MUKpO-
KJIMH JUAarHOCTHPOBAH MO XMMHUYECKOMY COCTaBy (€ro
smmupudeckas gopmyna (KossNagos)so.0aAls02S13000s)
u UK cnekrpy. B 310i1 ke accounanuu npucyTCTBYET
ctuinbOuT-Ca, 00pas3ylomuil CHONOBUIHbBIE arperarsl



10 Kacamxun A.B., Yykanoe H.B., Ilonos B.A., Ky3neyos A.M.
Kasatkin A. V., Chukanov N.V., Popov V.A., Kuznetsov A.M.

102

010
110

Puc. 4. Yeptex kpucTania ryCKpUKHTA.
Fig. 4. Drawing of the goosecreekite crystal.

0eJbIX PACHICIUICHHBIX KPHUCTAIOB A0 3 cM. Takxe
T'YCKPUKUT YCTaHOBJICH B BHJIC OCCIIBETHBIX M OCIIBIX
kpuctawioB A0 0.4 cM Ha HECKOJIBKHX OJUHOYHBIX
KpHCTajIaX AbIMYATOro KBapLa AJMHOM 10 3 cM (puc.
3B). Ha ogHOM M3 mMOnOOHBIX KPUCTAJUIOB KBapLa U3
TOW K€ MHapoJibl OOHAPY)KEH NPEHUT B BUAe Oeoi
c(hepoIUTOBON KOPKH pasMEpoOM 2 CM.

Kpucrannsl ryckpukura u3 bynaroBckoro ka-
pbepa npo3pauHbl, UMEIOT CTEKJISTHHBIN OJiecK 1 Oelryro
gyepty. TBepaocts no mkasne Mooca, onpeaesncHHas Me-
TOAOM LIaparaHus STAJIOHHBIMH MUHEpaJlaMH, COCTaB-
nsieT ~42, aHaJIOTHYHO 3HAYEHHUIO TBEPJIOCTH THIIOBO-
ro ryckpukuta u3 CIIA. IITOTHOCTB 0KHOYPaJIECKOTO
MHUHEpala, U3MEpeHHas ypaBHOBEIICHHEM €TI0 3€PEH B
pactBope kuakoctd Kiepuun, pasHa 2.24(2) r/em?,
YTO COBMAJACT C MOKA3aTelIeM PACUCTHOH MJIOTHOCTH
2.236 r/cM?, TOMYYEHHBIM C HCIIOIb30BAHUEM SMITH-
puueckoil (GopMyabl U PacCUWTaHHBIX MO MOPOLIKO-
rpaMMe MapaMeTpoOB HJIEMEHTApHOU SUEHKH, a TaKkxKe
COOTBETCTBYET U3MEPEHHOM 11oTHOCTH (2.21(2) r/em?)
ryckpukuta u3 kapbepa ['yc Kpuk (Dunn et al., 1980).

B nuteparype HEOOHOKPaTHO OTMEYaIMCh HECO-
BepIIeHHas opMa KPUCTAIIOB T'YCKPUKUTA U3 PAa3HBIX
MECTOHAXOXK/ICHUH, U30THYTOCTh M CKPYYE€HHOCTb Ipa-
Hel, He MO3BOJISIONIast KOPPEKTHO MPOUHIUIUPOBATH UX
¢dopmer (Dunn et al., 1980; Raade, Berg, 2002; Ottens,
2003). ['orrOMeTprYeCcKre H3MEPEHUS KPUCTAIIOB Ty-
CKPUKHUTA U3 MECTa IEePBOM HAXOAKU MTO3BOJIMIIN OIpe-
nemuth uHaekcsl {100} u {001} Tompko Ay MBYX TTH-
HAaKOWOB, B TO BPEMsI KaK OCTaJIbHbIC TPAaHH OKA3AJIUCh
cmitbHO uckpuBieHs! (Dunn et al., 1980). [To ananoruny-
HOHM NPUYUHE HE ObUIM NMPOMHIMLUPOBAHbI TPAaHU KPH-
CTaJUIOB TYCKPUKUTA U3 JPYTHX OOBEKTOB.

Kpucrannsl ryckpukura u3 bynaroBckoro ka-
pbepa OKazaluch Ooyiee COBEPLICHHBIMHU, YTO IMO3BO-
JIUJIO BIEPBBIC AJIs1 JAHHOTO MHHEPAJIbHOIO BUA BBI-
MOJHUTH YepTex ero Kpuctawia (puc. 4). Kpucramisl

UMEIOT CYOM30METPUIHBIA OOJTHK, C71a00 VIUTHHCHHBIH
o BTOpOH Kpuctaymorpadudeckoi ocu [010], radu-
Tyc 00pa3oBaH rpaHsMu poMOndeckoi mpusmel {110}
u nuHakouaos {102}, {10 1}, {010}. I'panu BTOpOrO
nuHakonaa {010} y3kue, Mo HUM BHIHA COBEpIICHHAS
craitnoctk. [Tunakouasr {102} {10 1} rpyGo0nouHsIe,
BHHA HEOOJIbIAS CKPYIEHHOCTh IpaHeH.

B ormnmume oT MHOTHX JPYTHX LEOIUTOB, TyC-
KPUKHUT SABISETCS MUHEPAJIOM C TOCTOSHHOW CTeXH-
omeTrpuei. [IpuBonuMbie B JIUTEpAType XUMHUUYECKHE
COCTaBBI OMM3KHM K WAcadbHOW GopMyre MHUHEpasa, B
TOM YFHCIIE TT0 COAEPYKaHUIO BOJBI M OTCYTCTBUIO WIIH
MaJOMy KOJIMYECTBY MPUMECHBIX 37eMeHTOB (Dunn
et al., 1980; Raade, Berg, 2002). Oto B momHON Mepe
OTHOCHUTCSI M K POCCUMCKOMY 11€OJUTY. [ YCKPUKUT U3
BynaroBckoro kaprepa yCTOWYMB MOJI MYYKOM 3JIEK-
TPOHHOTO 30Ha ¥ OTHOPOJIEH B PEKUME OTPAKEHHBIX
ANIEKTPOHOB. B ero cocraBe oTMeueHa TOJIBKO HEOOIb-
moe conepxkanue K,O (1m0 0.31 mac. %). YepenneHHbIH
XUMHYECKHI COCTaB MUHEpaja (cpenHee 3HaueHUe 10
NIBEHAIIATH aHaJN3aM) MokazaH B tadmuie 1. OH oT-
BEYACT SMITMPUIECCKON (opMmylie, pacCIMTaHHOW Ha
21 arom O: Cal,02K0403A1],9gsi],99016 ' SHQO Amnanorny-
Hasl IOKHOYPaILCKOMY TYCKPHUKHTY HEOOJbIIas MpH-
Mech K (10 0.07 a.¢.) paHee oTMeuanach TOIBKO B TY-
ckpukute n3 Hopseruu (Raade, Berg, 2002).

[lopomkoBast peHTreHorpaMMa TyCKPUKHTA W3
BynmatoBckoro kaphrepa Onm3ka K ITAJTOHHOW pPEHTTE-
HOTpaMMe MUHepaja W3 MeCTa ero MepBOi HaXOIKH
(Tabn. 2). Bce m3MepeHHBIE MEXIUTOCKOCTHBIE pac-
CTOSTHUSI 1 MHTEHCUBHOCTH COOTBETCTBYIOT ITOKa3are-
JISIM, PACCYMTAHHBIM U3 CTPYKTYPHBIX MaHHBIX (Rouse,
Peacor, 1986). [TapameTpsl MOHOKITHMHHON dJIEMEHTAp-
HOM SIYEMKM, pacCUUTaHHBIE MO JAHHBIM MOPOIIKO-
rpammbl ¢ omornrsio mporpamMMbl UnitCell (Holland,
Redfern, 1997): a = 7.4008(9), b = 17.421(3), ¢ =
7.288(1) A, B = 105.42(2)°, V = 905.8(2) A3. Onm
ONMM3KM K MapaMeTpaM SYEHKH TYCKPUKHUTA, MOTyUeH-
HBIM JIJISl TOIIOTWIIA B pe3yJbTare MOHOKPHUCTAIBLHON
creMKH (Tadm. 2).

UK cnekrp ryckpukuta u3 bynaToBckoro kaphbe-
pa (kpuBas 1 Ha puc. 5) ONM30K K CHEKTPY TyCKPH-
KuTa W3 TpammoBoi ¢opmarmu Mamnn (kpuBas 2 Ha
puc. 5), oTHUasCh OT MOCIeaHero Oojee ciaaboii pas-
PEIICHHOCTRIO TOJ0C B 00nacTsax BajdeHTHBIX (900—
1200 cm ™), ememannbx (600-800 cvm!) u medopmariu-
oHHBIX (HKe 600 cM ') KomeOaHmit aIFOMOCHITMKATHO-
TO KapKaca, 9To yKa3bIBaeT Ha YaCTHYHYIO (HO He3HAYH-
TeTbHYI0) pasynopsgoueHHocTh Al u Si. Bogopommsre
CBsI3M, 00pa3yeMble MOJIEKYJaMH BOZABI B TYCKPHUKHUTE
3 bymaroBckoro kapbepa, HEMHOTO OCHaONEHBI II0

MUMHEPAJIOTVIA/MINERALOGY 12(1) 2026
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Goosecreekite from Bulatovo stone quarry (South Urals): the first find in Russia

Tabnuya 1. XuMu9ecKuii COCTaB TyCKpUKUTa U3 bymaToBckoro kaprsepa (FOxuHbIi Ypam)
Table 1. Chemical composition of goosecreekite from Bulatovo quarry (South Urals)

Oeun | Mac.os =12 | U e
SiO, 58.77 57.90-59.65 0.49
ALO; 16.53 16.11-17.12 0.42
CaO 9.33 9.12-9.66 0.16
K,O 0.21 0.12-0.31 0.08
H,O 14.71

Cymma 99.55

Ipumeuanue. Conepxanue H,O paccunrano no crexuomerpun (H =10 a.d.)
Note. The H,O content is calculated by stoichiometry (H = 10 apfu).
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Puc. 5. IndpaxpacHbIe CIEKTPHI IEOTUTOB: 1, 2 — TyCKpuKUT u3 BynatoBckoro kapeepa (1) u kapeepa 6mm3 . Hacuk, Maxa-
pamrrpa, Mamms (2); 3 — 6procTeput-Sr ¢ aMIupHIecKoi popmymnoit (Sti.4BagsKo1)(Siii0Als10s,) - nH,O u3 pynanka Yaitemur,
Crpontuan, [Hotnanmus; 4 — snuctinsOuT U3 Kapsepa Llnatopeka Bykosunka, barcka buctpura, CroBakust.

Fig. 5. Infrared spectra of zeolites: 1, 2 — goosecreekite from the Bulatovo quarry (1) and a quarry near Nashik township,
Mabharashtra, India (2); 3 — brewsterite-Sr with empirical formula (Sr;4BaysKo1)(Siii9Al103) ~ nH,O from the Whitesmith
Mine, Strontian, Scotland; 4 — epistilbite from the Siatorska Bukovinka quarry, Banska Bystrica region, Slovakia.

CPaBHEHHIO C BOJIOPOIHBIMU CBS3SIMH B TYCKPUKUTE U3
Wnanu, 9to mposiBisieTcss B HEOONBIIMX CIBUTAX TIO-
moc B obmactn O—H-BaseHTHBIX KomeOanmit (3200—
3600 cMm ') B BBICOKOUACTOTHYIO OOJIACTb.

UK crektp Oprocteputa-Sr — meonuTa, CTPyK-
TYPHO POJICTBEHHOTO T'YCKPUKHUTY W XapaKTepH3yollie-

MUMHEPAJIOTVIAI/MINERALOGY 12(1) 2026

TOCSI YaCTHIHOU ymopsimodeHHoCThIo Al 1 Si (kpuBas
3 Ha puc. 5) — mogoben MK cnekTpy ryckpukura, or-
JMYAsICh OT MOCIEIHETO OONBINUMH BEIMYMHAMH U~
PHIH ¥ pACIIETUICHHUH MOJIOC BAJICHTHBIX, CMEIIAHHBIX U
nedopManmoHHbIX KoJieOaHui Kapkaca, a Takxke 0olree
c1a0BIMHU BOIOPOTHBIMHE CBsI3sIMU. ETtie O0mbIIei pasy-
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Tabnuya 2. TlopomIkoBBIle PeHTTCHOTPaMMBI TYCKpuknTa u3 bymaToBckoro kaprsepa (FOxubrii Ypar) u kappepa ['ye Kpuk
(Bupruams, CIIA)

Table 2. Powder X-ray diffraction data of goosecreekite from the Bulatovo quarry (South Urals) and Goose Creek quarry
(Virginia, USA)

I'yckpukwur, I'yckpuxur, kapeep ['yc Kpuk hkl
BymartoBckwmii kapbep (JCPDS 84-1163)
d, A L%* d, A L%
8.693 15 8.7195 14 020
7.138 41 7.1339 43 100
6.997 50 7.0297 62 001
6.6027 3 110
6.527 3 6.5199 3 011
5.849 4 5.8453 5 101
5.545 27 5.5422 45 111,120
5.473 19 5.4727 32 021
4.856 67 4.8552 77 121
4.503 70 4.5063 67 130
4.472 100 4.4797 100 031
4.3597 1 040
4.309 5 43116 7 111
4.117 22 4.1217 24 131
3.960 15 3.9635 12 121
3.7200 7 140
3.699 ? 3.7050 7 041
3.5898 6 201
3.5669 9 200
3.574 30 3.5498 7 102
3.5334 9 131
3.5161 17 211,002
3.4946 27 141,210
3491 34 3.4785 23 112
3.442 9 3.4456 8 012
3.325 34 3.3195 23 221
3.302 60 3.3013 48 220
3.257 39 3.2599 35 022
3.1333 19 150
3.119 33 3.1243 25 051
3.1141 18 141
3.0543 11 231
3.037 44 3.0402 38 230
3.0296 27 132
2.999 36 3.0078 38 032
2.9226 7 202
2.892 23 2.9065 12 060
2.8824 2 201,212
2.844 10 2.8472 10 211
2.8271 3 112
2.772 10 2.7712 15 241,222
2.7607 10 240

MUMHEPAJIOTVIA/MINERALOGY 12(1) 2026
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Ipooondicerue madbnuywl
Continuation of Table

I'yckpukur, I'yckpukur, xapeep I'yc Kpuk hkl
Bynarosckuii kapbep (JCPDS 84-1163)
d, A L%* d, A L%
2.7527 13 142
2749 14 2.7450 11 151
2.7397 11 221,042
2.7218 3 122
2.687 15 2.6916 16 160
2.6859 16 061
2.6111 4 232
2596 9 2.6025 9 161
2.5849 8 231
2.5698 7 132
2.5015 3 251
2.4937 3 250
2478 4 2.4878 4 152
2. 4757 2 052
2.4601 2 301
2.4276 9 2427103
2.424 6 2. 4064 2 241,113
2.3943 3 142
2.3779 2 300
2.376 9 2.3677 5 321
2.3519 3 310,170
2.3432 7 003
2.337 24 2.3371 14 123
2.3223 1 013
2.2918 7 320,171
2264 1 2.2629 5 3 3_1, 023
2.2589 6 261
2.2509 3 203,312
2.2401 11 252,062
2.237 8 2.2343 8 213
2.2234 2 202,251
2.2138 3 152
2200 4 2.2070 5 212
2.2009 3 330
2.1966 2 322
[TapameTpbl MOHOKJIMHHOM sTueiKkm™
a=17.4008(9) A a=7401(3) A
b=174213) A b=17.439(6) A
c=7.288(1) A c=17.2933) A
p=105.42(2)° B = 105.44(4)°
V=905.8(2) A3 V=907.31 A3

13

IHpumeuanue. XupusiM mprToM BBIACICHBI HAHOO0JIee CUIbHBIE OTpaXeHus. * — [lapaMeTpbl MOHOKIMHHOHN STYeHKH
paccYUTaHBI 3 MOPOLIKOTPAMMBI IS TYCKPHUKHTA U3 ByIaToOBCKOro Kapbepa; MOHOKPUCTAIBHBIC JAHHBIC — IS TYCKPUKHATA

u3 kapbepa ['yc Kpuk.

Note. The strongest reflections are typed in bold. * — The unit cell parameters are calculated from the powder X-ray
data for goosecreekite from the Bulatovo quarry; single-crystal X-ray data are given for goosecreekite from the Goose Creek

quarry.
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TTOPSTOUEHHOCTRIO Al 1 Si 11, COOTBETCTBEHHO, C1ab0¥
pa3pemeHHOCTRIO TTONI0C KoMe0aHwi KapKaca, a TaKkxKe
ere 6oree CIadbIMK BOJOPOIHBEIME CBS3SIMHU XapaKTe-
pusyetcss TuMop(d TYCKPUKHTA IMHUCTHILOUT (KpUBas
4 Ha puc. 5). IHTeHCUBHBIC TTOJIOCHI HA BCEX YETHIPEX
CrIeKkTpax B auamazoHe 1627-1640 cMm™' oTHOcsATCS K
nedopManroHHbIM Koebanusm Monekyn H,O.

[locnenoBaTensHOCTh MUHEPATIOO0pA30BaHUS B
TPaHUTHBIX TETMAaTUTaX, BCKPBHITHIX BymaTroBCKuM Ka-
peepoM, moapobHo omucana B padote (IlomoB u mp.,
2017). Kpucrammu3zanus Hadaxach ¢ 00pa3oBaHUs MEIT-
KorpauuecKkrx cpacTaHWH KBapia ¢ MUKPOKIMHOM U
ansouToM. OMHOBPEMEHHO ¢ HUMH KPUCTAILTH30BAJICS
ouotut (duoronut). lamee oOpa30BamvCh arperarsl
C TPUTOHAJHHBIM KBapIieM, IPEHUTOM, KIMHOXJIOPOM
W JIpyTMMH MHUHepajamMH. Bce amarHOCTHpOBaHHBIE
HaM¥ [IEOJUTHI, BKIIIOYAS TYCKPHUKUT, SBISIOTCS MO3/I-
HUMH MHHEpaJlaMH IIETMAaTUTOB U NMEIOT KaJIbIIHEBYIO
cnermanu3anuio. CpaBHHUTEIbHAS XapaKTEPHCTHKA
HeKOTOpBIX Ca-TOMUHAHTHBIX I[EOJIUTOB MPUBEICHA B
tabmuie 3. LleomuTh HapacTaroT Ha paHHUE MIUHEPAJIBI
B MTOJIOCTAX M IIENSIX, HEPEIKO IMOCIIEe HEKOTOPOTO pac-
TBOPEHUS ITHX paHHUX MUHEpaioB. HTepecHO oTMe-
THUTB, YTO TP OT/IEIICHUN H3MEPEHHOTO KPHUCTAIIA Ty-
CKPHKHUTA OT JIPY3bI KBapIia 1 MUKPOKIMHA BCKPBLIACh
HeOobIas MHIyKIIMOHHAS TTIOBEPXHOCTH X COBMECT-
HOTO OJHOBPEMEHHOTO POCTa, YTO TOBOPHUT 00 WX Ia-
pareHeTHYHOCTH B KOHIIE POCTa JBIMYATOTO KBapla
TMOJIEBOTO IITIATA.

3AKJIFOYEHUE

B pe3synbrare netaapHOTO HCCIeA0BaHUS TIPH TT0-
MOIITM COBPEMEHHBIX METO/IOB B OIHOW W3 TIETMaTHTO-
BBIX M ByaTtoBckoro kameHHOTO Kapbepa Ha FOxHOM
Vpane BrnepBble Ha Tepputopun Poccuiickoit denepa-
IIUH OOHApY)KeH W OXapaKTepPH30BaH PeIKUi MUHEpal
u3 Tpymnmsl meonuToB TyCKpukuT CaAlSicOi6 - SHO.
[lomyueHHBIE TaHHBIE XUMUYECKOTO COCTaBa, IMOPOIII-
KOBasg peHTTeHOTpaMMa M MH(PaKPaCHBIA CIIEKTP XO-
POIIIO COTIACyIOTCSl C ONMYONMKOBAaHHBIMH B JIHTEpa-
Type JaHHBIMH IS TYCKPHKHTA. BriepBbie BHITIOIHEH
YepTeXX MPUPOTHOTO KPUCTAIITA M MTPOUHIAIINPOBAHBI
Bce ero rpann. Haxomka TyCKpHKHTa CBHIIETEIBCTBY-
€T B TIONIB3Y IEIeCO00Pa3HOCTH MadbHEHIHUX padoT
0 TIONCKY APYTHX PEIKHUX IIEOTUTOB Ha byrmaToBckoM
Kapbepe.
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