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#1 BRETHER"Y
Table 1 Minerals in meteorites
EXER ¥ EFE S
HHB TR % A (native elements and metals)
awaruite 3t MisFe
chaoite REAHB C
copper & R Cu
diamond /A C
gold-dominated alloys EHEHEE (Au,Ag,Fe,Ni,Pt)
graphite HB C
kamacite 23y a-{Fe-Ni)
lonsdaleite A EBA C
tnartensite E# ap-{Fe-Nil
molybdenum &% i Mo
nickel RS Ni
niobium e Nb
platinum = R4 Pt
PGE-dominated alloy HREHES (Pt,0s,IrRu,Re,Rh. Mo, Nb, Ta, Zr, Ge, W, V,Pb,
Cr,Fe,Ni,Ca)
rhenium 2 3 Re N
rustenburgite ey (Pt.Pd)};5n
ruthenium T Ru
sulfur B & g
taenite g n 7-(Fe-Ni)
tetrataenite R A Fe-Ni
wairauite 1310 Co-Fe
4L 40 (carbides)
cohenite 0 i (Fe . Ni}C
haxonite B (RBET (Fe ,Ni}sCs
iron carbide Bk FessC
molybdenum carbide Bk MaC
beta-moissanite BikR: SiC
titanium carbide Bibe TiC
zirconiumn carbide [+ 2l ZrC
AL E ALY (nitrides and oxynjtrides)
carlsbergite REass (mesy) CrN
nierite e-Sighy
asbornite Bmen (MArRI ) TiN
roaldite B My (Fe,Mi)N
B-silicon nicrid e B-SizN,
sinoite RS SipN:0
B4t # (phosphides)
barringerite Btey (SEs) (Fe,Ni);P
schreibersite a2 3 (Fe,Ni},P
R 4L # Csillcides)
perryite EEBERE (Fe,Ni);(Si,P);
suessite =%y FesSi
Wit 4k 4 F0 & A BE4L 40 (sulfides and hydroxysulfides)
bornite By CugFeSy
brezinaite R aE CraS,
caswellsilverite iR ikiton NaCr5,
chaleccite o2k CusS
chalcopyrite Eay CuFeS,;
cinnabar =R Hgd
cooperite i e PiS
covellite Bl CuS
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X AT P A Ak
cubamite FRETEBRT) CuFe;5;
daubreelite o 4 5 4 FeCr;S,
digenite BEEEY CuySs
dierfisherite WAEA KeMag(Fe ,CudzSz6Cl
erlichmanite oL 2 055,
ferroan atabandite SwiEy (Mn.Fel$
galena T PLS
gentnerite WA CuaFe;Cr 351
greigite B eEw (B &) FesS,
heaziewoodite AR (HRRY . Ras Mi;S;
heideite Wekeky (Fe.Cr) 42 Ti Fe)sS,
idaite Sl (RET) CusFeSa
isocubanite HHREY CuFe,5;
laurite WeTH Rub:
meckinawite M AR (DR FeS;.x
mereasite BHEET (T FeS,
roillerice A Nig
molybdenite wEr Ma§;
miningerite BTy (Mg.Fe}S
oldhamite R BAE CaS
pentlandite sy (Fe . Ni»5;
Pyrite wey FeS;
prrthotite By Fey. xS
schollhornite Nag 3{H:z02{Cs5;)
smythice ERRT FeySn
sphalerite Hes (Zn,Fe)S
tochilinite groun BHREST K

tochilinite ERRay 2[(Fe,Mg.Cu.Ni}$J - 1. 57—1. 85 [tMg.Fe.Ni,

Al.Ca) (OH),)

haapalaite SERHERE 4{Fe . Ni}S - 3(Mg,.Fet*}(OH);
troilite BieE & FeS
tungstenite Ry WS,
violarite Koy FelNizS,
wurtzite-ZH e B-ZnS

® ¢ 99 Ctellurides)
chengholite | &y @ae [ PiTe,
ML RF LY (arsenldes and solfarsenldes)
cobaltite FERET (EEE CoAsS
gersdorifite s MNiAsS
Iearsite WEEe (Ir,Ru.Rh.Pr} AsS
iridarsenite BEy (I Ru)As;
lollingite Alges FeAs;
maucherice MGy MNij Asy
nickeline LART (HET NiAs
omeiite wEYy (0s.Ru)As;
orcelite AR (BB Nis—xAsz
rammelsbergite Hypgs MiAsg
=afflorite Ay CoAs;
sperrylite Y PtAs;
e 4k 41 halides)
halite af NaCl
sylvite - E KCI
AL 4 oxides)

anatase , Hiy TiQ;
armaleolite | ity ey PR SR AR (Mg, Fe)T10;
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AT ER HI3C & FR LK
baddeleyite EleEf 7r0;
bunsenite Ry N0
Ca-armaleolite LB Ry CaTiy0s
caleiem oxide EALS Ca0
chromite 1130 FeCr0,
corundum BME AlsO,
coulsonite YR FeV20,
cuprite FET Cuz0
eskolaite FET CRERRT Cr;0;
gedkielite FEHE MgTiO,
grossite CaAl, 0y
hematite Fd:3 e-FeyOy
hercynite s n (Fe.Mg3Al:0,
hibcoite BESn (BEE%T) CaAlizOn
Llmenite t-<-n FeTiO,
maghemite BRE&EY Fes ey
Magneli phases Tis0; and TigOys
magnesiothromite :4-3.3 MgCr 0,
magnesiolerrite #HEv(ERRaARE) WgFe:0,;
magnesiowustite pox=1 .3 (Mg.FeiO
magnetite BEy FesO;
periclase A MgO
perovskite SRR CaTiOy
plesnaste GRMAA (Mg.Fe)al 0,
pseudabrookite HEHT (SR Fe,Ti05
pyrophanite gy MnTiO;
rutile &N TiO;
spine] R&H Mghl0y
thorianite e E ThOg
Ti-rich magnetite BHE&y (Fe,Mgatal. Ti).0,
trevorite Y MiFes Oy
ulvospine] e R Fe:TiO,
¥-rich magnetite THEET (Fe Mg} AL, V)0,
wustite Hey Fel)
zirkelite HEHT (Ca.Th.Ce)Zr(Ti,Nb);0;
5 ¥4k 40 Chydroxides)
akaganeite k& &5 (-5 B-FeQ{OH,Cl)
amakinite BE5y (Fe~ 2, Mg){QOH),
brucite rEA (SRR EEREA) Mg(OH};
feroxyhyte AL EEE §-FeO(OH)
ferrihydnite KEFSIHES) . Fes~s(OH,0),,
goethite ey «-FeCQ (OH)
hibhingite ¥-Fey (OH),CI
hollandite Oy (RRELY OREEY) (FeisNi) (0 (0OH) 30 )CL(OH),
lepidocrocite Hey ¥Y-FeQ(OH)
portlandite sEE Ca(DH),
nyrochlore Ean (Ma,Cald;Nb0: (0H, F)
zaratite REy NiCOz(0H), » 4H,0
B & £k (carbonates
ankerite = Eyal Ca(Fet?,Mg.Mn)(CO;);
aragonite XA CaCOy
barringtonite KREEER MgCTOs - 2H,O
ralcite A CaCOs
dolomite CaMg(COs);
hydromagnesite KBEEE CKERA Mg (T30, (OH), « 4H,0
kutnchorite A6 Ca(Mn, Mg,Fet2)(C0;);
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RUER hXRE LA N
magnesite EETURERA) Mg Fe)CO;
nesquehontte BESERA(CZABEV . CARER Mg{HCO;)(OH) » 2H:0
nyerereite EBRGEH(RERR) MaCa(COs);
reevesite KBS (K RET) NigFez(CO,7 (OH) 4 « ¢H:O
thodochrosite 374 MnCQO;
siderite E-1-3 FeCOs
vaterite ARG CaCO,
zaratite BBy Nig{CO32{OH) « 4H:O
AL 3 (sullites)

anhydrite BHOE CaS(y
barite BRA BaSO,
bassanite wAR CaS0, » 1/2H;0
blodite HifEH Na;Mgt50y); » 450
copiapite o-F R Fes(50,42s(0H); « 20H:O
coguimbite L =1 Fey¢S0,); » 9H.0
epsomite EHEERER) MgS0, - 7H;0
EYpsum ax CaS0, - 2Hz0
hexahydrite AREH (R ER) MgS0, - 6H:0
honessite SRH R (Mi.Fe}sSO00HY 6 » nH:0
jarpsite HH KFe: (50,3 (0H)g ]
kiescrire KER MgS0, « H:0
melanterite HEFH FeS(, » TH.O
slavikite E3: 4,300 NaMgzFe; (S0, 3 (0H)s « 33H:0
starkeyite Iy 7 75 E K ) Mg50), - ¢H,0
szomolnokite *ER Fe5(y » TH20
voltaite B ER KiFepAltS0)4: « 18H0

{5Ea#: (molybdates) F18Eh 3k (tungstates)
powellite HET (HBST) CaMoQ,
scheelite HEg CaWQ,

Bk (phosphates)

apatite WK Cas (PO, )¢ F.OH.CD)
arupite Miz (PO %; « 8H:0
beusite By (Mn,Fe.Ca, Mgl PO
brianite BREENA MNaCaMg(POy};
buchwaldite BAS A NaCaPQy
carbonate-fluornpatite BMERKA Ca; (PO,.CO:):F
cassidyite BRSSO (DR B 55T Cagi Ni.Mg) (PO,); » 2H:0
chlorapatite W EL Ca; (PO, )5CI
chladniite Na;CaMgr(PO4)5
collinsite PR A (R EA)D Cag{Mg.Fe .Ni}(PO4): - ZHO
farringtonite BEA Mgs (PO,
fluorapatite wRika Cas (PO, )F
galileiite NaFe, (PO, )5
graltonite BREHY (Fe,Mn); (PO
hydroxylapatite BMkKkA Cas (PO, 0H
johnsomervil leite RERSMA MazCatFe,Mg,Mn), (PO,
K-Na-Fe phosphate iR (K .Na)Fe, (POs)s
lipscombite FHRER (Fe.Mn)}Fe:(PO.2:{OH);
mericite -2 35 Fe NaFePO,
manazite-1Ce) MR T (DY {Ce.La.Th1PO,
panethite mRNE 1Ca.Ma)s (Mg, Fe); (PO )2 h
sarcopside ol 3 (Fe,Mun)3(PO;):
stanfleldite BitEn Ca;tMg.Fe)s(PODs
viviapite ek g FeytPOJ» » BH0
merrillite HSEA CagMgMa (PO, ),
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HXEHK { X AR | L2t
=R silicates)
84k E B ER (B0 37 BE4E O T ) Cnesosilicates yindependent 8i04 1etrahedra)
almandine S a FeaAl LS00
andradite EEEna CazFes(Si0yg):
beckelite Eak iy (T #A) | {CerCale(Si041s(OH-F)
britholite SRR KA {Ce Y Cads1Si0, . POOHLF
{ayalile BHsa Fea(S10;)
forsterite HEEEA Mgz 80,2
goldmanite SEBEO Cas V11810,
grossular mEEE CazAl <S040,
kirschsteimte LaliR 8 ) CaFeiS10y)
majorite [: 248 Mga{Mp -S5iiSi0,:
menlicellite SR AT CaMeS0,
(€33 {Rips [(NaKCaFe)s szl ALS1)s g0
olivine i { Mg, Fe) 510y
pyrope ik Mgzl 1810403
ringwobdite HEaME (Mg, Fe),8Q,
sapphirine BEEOEFTR (Mg, AL, (Mg ADO:IUATL SN ]
licanile Wa CaTiSi0;
wadsleyite (Mg.Fe),Si0,
zircon #a Zr&i0;

R 5% A0 i R AL 7 1 90 ) B 4 3 44 e B — 1 8 (sorosilicates ctwo isolated $10), tetrahedra shareing one )

akermanile HEH¥EH Ca;MgSiz; 05

Ca-alumingsilicate " 455 fERE 2R CagTitAl TS, A Oy

gehlenite EHRKkOERERA CazAl(Si AL

melilite ¥ELO {Canan[A[-.Mg)(SiuAl)ggf
pumpellyite G CaglMg, Fe 21 A1{SI0,) {8502 (O « H:0
AR Gk B ¢k P 3 B 69 B 3R teyclosilicates yclosed ring of 8i0, tetrahedra)

cordierite HEH Mgz AL SO

mermhueite Bk AR A (RERTY (K MNa);FesSinaQha

osumulite (K.Ma)(Fe,Mg)a (Al Fe)s ({Si. Al ;050]
roedderite FHRABO BEEEm (K, NaJ:MgsSi;050

yagiite BargExBO(EMEEER (K NadotMg Al (S ALY Oy

Seik BT 6k 4 T0 7 PR A ok B B g EY T B Y {inosilicates . continuous single or double chains of SiQ); tetrahedra)
anthophyllile BRAa (Mg, Fe);SigUn (OH);

augile ¥EmAa MpgiFe.Ca5i:04

clinopyroxene BEeA (Ca Mg FedSi0,

diopside =rKn Calvg Si,0y

donpeacorite (Mn.MgYMg(SiO;);

epstatile oW EaD Mgz (S0,

fassaite(Al-Ti diopside) EREA(RERAED 81T BEA) CatMg, Ti, ADLAL.S81):0¢

feerosilite gen Fe{Si0:);

fluar-richterite H-HENAMENA BHBNA) Ma,Ca{Mg.Fe); 5iyOaFa

hedenbergite Eodsd . v CaFe8i;0g

jadeite BE MaflAlFe) (5,00

jmthompsonite L=l tMpg, FeleSigQy{ OH);

kaersutite LRGN CaztMNa.K) (Mg, Fe)y Ti{Sis A )05 {OH,F.CD;
kanoite Sa {Mn,Mg)5iQ,

krinovite HERO BERD NaMgrCrSisCha

MgSi0s phase with the RAKET B8 MgSIO, 1 MeSiOs

ilmenite struciuce

orthopyroxene [oyip ¥y (Mg, Fe )50,

pigeonile BERA (Fe \Mg,Cas8i0,

pyroxferroite =R a E=Era (Fe »Mn,Ca)&0Q;,

rhodonite HEEL CaMny¢SigQys)

chanue | REEEAEEARG BBREA CaztMg. Al TidedSiy AL 3Oy T
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HETEW sk o4 LFER

Sc-fassaite Sc-iWER Ca(Sc.Ti-Al)rAl,57:0,

ureyite (kosmochloz) HEEA (Bga) MaCrSi:O¢

wollastontre HXA CaSi0,

BPAEE e (s M 4 i 48 ) (phyllosilicates ,continuous sheets of Si0Oy tetrahedral

Liatite B K (Mg, Fe)ytSisAlD00{OH,F),
chlorite group BEAK

chamosite HEREO {Fet?,Mg . Fet)sAl (SizA 1O, (OH. O

clinochlore #ERA (bg, Fet? ) AlSALIO G (OH g
chntonite BREH RS CatMg. AlY:4 AL 51040, (OH,F2; .
iNre BHAE (K.HzO)AL(Si;A 0 (H0,0H),;
margarite BERHni} CaAl(S1:Al:00:(0OH):
mrca =B (K,Na.Ca)(Al.Mg.Fe?s3(5;. Al .Fe) 0. {OH,F);
pecoraite BT BT NiyS10: ¢ OHY, :
serpentne group sEEL AR
amesite BEESh Mg ALLSIAIO: {OH ),
antigorite rEEEEL A Mg :SizOs(OH 2y
berthierine AR R (FetZ,Fet® Mgla3tSi. Al).0s(0H),
chrysotile Hips A Mg Si05 (OH),
cronstedtite BEn GRikne A {Fet?); Fe~?(SiFet3) O:(OH),
ferrpan antigarite 1303 4 # 8 (Mg.Fe Mn3 (50, Al Os¢OH)
greenalite ®iEsA (Fem2,Fe);_3(51): Os(OH),
lizardite ol o4s o Mg Si.Os(OHY,
smectite group BEAE
montmorillonite [-4:-¥2) (MNa.Cadps(AlL Mg); 510045 (0H); = nHO
nontronite BRAO Nag. s (Fe 133080, AD).O{OHY; - nH:O
saponite Lz ¥ (Ca.Nado :(Mg,Fet®, (S, Al},0,000H ), - 4H:0
sobatkite SRR (FER) (K.Cale 3{MgeAl} (ShAl}0(OH); » SHO
sodium- phicgopite H—a =i (Ma . KIMg;3(Si; A0 (F,0H),
tale i 8 Mg3(Si«Ow)<OH),
vermiculrte Bh (Mg.Fet?.A1)3(Al,Si), Ow(OH); - 4H;O
AR EE TRk (B A OO T {4 40 3% 4B 4% 3 ) rectosilicates {continuans framework of Si0, tetrahedra)
albice Hfikf NaAlSi;0,
ancrthite Bkh Ca AlySi:0:
celsian dcfa Ba{Al;Si:0s) *
cristabalite FEA 5i0,
feldspar group ey {K.Ma.Ca){Si,A12,04
hauyne [ MNazCatSi;Alz 20,2080 ?
marialite #HiEAa Na gt SiaAl)1:04Cl
nepheline -2l (Na. KD AISIO,
opal EHA SiQy = nH;O
arthoclase EEA KAIS;0s
plagroclase &R (Na,Cal(Si, A0,
quartz ak Si0;
sanidine SER K ASI:0,
sodalite 4 MNa, (SizAl)0,,Cl
stilbice |4 ¥ NaCa, (Siz AlsyOqz » I0HO
tridy mite BmAax S0,
zeolite group ®am {Ma. K)p—24Ca s Mgy ~2{A],S0)5~10 Oto- 50 + nHz0

R (oxalates)

whewellite | xERER CaC;0, - H0

F E T ARSI T melilice( KR .
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Table 2 Chemical compositions of silicates, metals and oxides in ordinary chondrites
18 20 #HiEa HEER 1.1 ®HEy 3185
BA%ET | Falmolely) Fs(mole %) (wtdh) (wei) twit )
FeQ MgQ Mo T, Fe) MgO MnQ Co M
H 8.8 17.2 31.2 2.7 0. 54 2.3 41.1 1.8 2.8 0. 47 6.9
L Z4.7 21.3 33.0 2.0 0.74 2.8 43.2 2.9 1.3 0. 80 6.5
LL 20.4 24.1 34.5 1.6 0. 63 3.2 43.9 2.0 1.1 7.7 .0
23 BHRAAHESEE. RREMERTINNT S
Table 3 Minerals in refractory inclusions,rims and fremdiinge of chondrites
anorchite §4 5 T grossire PGE-dominated alloys 4% £ 42
apante BEX A grossular $545 5 powellite §148E T CEHE TR
armalcolite 4% S &7 hedenbergite $E 8.4 pyrachlore $5#4 0
baddeleyite HEH hercynite 2 R A pyrthotite B H ¥
beckelite FEEESMT (HGHEEE) hbonie AR (REEET) rhenwm ¥
Ca-armalcolite H— & EHR &5 kamacite #45H rhonice BLEER A ES =SNG
calcite A kirschsteinite SESB# T ruthenium £7
Ca-aluminosilicate ¥543 5k & 35 low-Ca pyroxen: {5 &8 H rutile ST H
caleium oxide # 4L melilive P47 scheelite B 455"
celsian @l A malybdenite ¥E4H T soddalite FHIA
chromite 8§ 85" molybdepum £ & 8 spinel R BA
cordierite B A menticellite F5EHEO thoranite ¢k A
corundum B{E nepheline B 4H Ti-magnetite B BT
coulsonite $ ¥ T necbium & W48 troilite I 5 €
diopside B H pentlandte & B EER" V-magnetite B BT
fassaite (Al-Ti dicpside) FERERL periclase TR A whitlockite (merrillite) 5 BEHT
forsterite B MIHE T peravskite EEk B wollastenite B KA
gehlenite S5 B A (A RE QD platinum €1 zeohte group minerals A ¥
gerkiclice 4 £05" pleonaste ¥k & A zircanolite SLEEEER (REY ISR A)
4 WEAESRYNNT S
Table 4 Presolar minerals
corundum BIE lonsdaleite A HE&RA silicon nitride F L
diamond & RA melybdenum carbide B4k58 titanium carbide &4k
graphite A 8 silicoo carbide BE4LEE zirconiutn earhide B4k 4
ks hEEEREMBYTY
Table 5 Minerals formed by transformations during shock metamorphism
baddeleyite E¢5 A lonsdaleite 77 & RIA martensite I [§ &
chacite A & magnesiowustite & B 5 ringwocd M {E#8A
diamond &R A majorite $EEEIE A suessite E= ¥

Re BEHABREORELTS

Table ¢ Minerals formed by terrestrial weathering of primary meteoritic minerals

akaganeite [{ ¥ ¥%F gupsum 7 W pecoraice FEFEHA
apatite BEJE A heazlewoodite 75 R8T pentlandite £ F4k G
arupite (SRR hemartite FH¥F portlandite #HiE A

barite R A hibbingite¥-Fez (OH);CL pseudobrookite K5
bassanite $27 W hanessite #8585 pyrite HEEF

bornite T §AE hydromagnesite 2k BT quartz A

bunsenite (R F I illite ERIA rammelsbergite # gy
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akaganeice 937 47 85 gupsum 5 l pecorate SEFEAE
caleite F#EA isocubanite 4 77 fri Y _l_ree\'esue Ky
cassidyite BEISHA B jarosite BEF LW ¢ safflorite $ FHRELT
chalcopyrite T kamacite $EE T schollkornite Nag, 1 ( HO) (CrSg)
cobaltite FERMEN T lepidocrocite #F¢E 5 siderite 354k ¢
collinsice BEESEET lipscombite FHE:FT BT sphalerite [REH
copper 4 maghemite ¥ ekd" starkeywe P02 IEAL Uk )
epsomite G L CEKERD magnetite B sullur [ 43k
eskolaite S F maucherite #FELF titanium dioxide Z 5 fh&
fluorapatite-carbonate fLWERRER £k nesquehomite WEES l trevorite SRR LT
galenz 7 1§ nickel , vaterite .
gersdorifite BERMF§ | mickeline 4T B} {5 viviaaite
goethite §7&EY T opal BBH wustite
graphite 77 8 arcelice AT HEF zaratite
FESEIR

Il

{11 Rubw A F. Mineralogy of meteorite groups(]). Meteoritics & Planetary Science. 1957.332,231~247,

(2) ERubin A. Mmeralogy of meteorite groups: An update[J], Meteorities & Placetary Seicace, 1897,32,733~734.

RESEARCH PROGRESS IN MINERALOGY OF METEORITE
GROUPS AND METEORITIC MINERAL LIST

HOU Wei, XIE Hongsen
(Institute of Geachemistry s Chinese Academy of Sciences, Guiyang  350002,China)

Abstract; Up to now, approximately 294 minerals species have been identified in meteorites. A. E.

Rubin made a summary on mineralogy of meteorite groups. Based on Rubin’s data, we listed the English

names, Chinese names and formulas of all meteoritic minerals in the table 1 of this paper. In addition, the

chemical compositions of silicates, metals and oxides in ordinary chondrites, the minerals in refractory in- a

clusions, rims and fremdlinge of chondrites, the presolar minerals, the minerals formed by transformations

during shock metamorphism, and the minerals formed by terrestrial weathering of primary meteoritic min-

erals were listed respectively in other five tables of this paper. These data are useful to learn mineralogy of

meteorites and origin of meteoritic minerals.
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