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Fig. 1 The position (a) and geological map (b) of the meimechite in southern Beishan Moutains
HRAE 1 2 250000 T 1715 HE ( K46C004003 ) 3k 49 1t 1 1SR AR G IX I B BEAH i 22 . Qh! — A B8 WP AR 5 Qp ' — WA B BT e UL R ) 5 S P—
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JEERE R R WA AR BUK LA 5 Ary P D —SUSCERE LA T IR B B3 & A Py D —SURA R T ARG & MINE
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Based on “1 : 250000 Yumenguan Formation and Tectonic Map” and the latest relevant regional geological data. Qh®— Holocene modern alluvial
deposits; Qp,”'— Late Pleistocene pluvial deposit; 3P — Permian diorite; myP — Permian monzonnitic granite; y8C — Carboniferous granodiorite ;
v80C — Carboniferous tonalite; 8C — Carboniferous diorite; C, g — basic volcanic rocks, limestone, sandstone of the upper Carboniferous

Ganquan group; C,shb — clastic rocks, schist of the upper Carboniferous Shibanshan group; C,;hl — metamorphic sandstones, limestones, slates of
the Lower Carboniferous Hongliuyuan group; ChG. — mica schist and a small amount of metamorphic volcanic rocks of Changchengian Gudongjing

Formation; AryPt; D.>— gneiss, biotite quartz schist of Dunhuang Formation upper group; Ary Pt; D.'— migmatite, amphibolite and gneiss of

Dunhuang Formation lower group
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Fig. 2 The sampling position and the photos of the Meimechite in southern Beishan Mountain
(b) Edh, #iFAEN 2017 4212 4 20 HER RS
In fig. (b), The white on the ground was snow snowed in night of Dec. 20, 2017
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Table 1 The position and the name of the Meimechite and the other samples from the southern Beishan Mountain

B
5 eSS SR AR ] FEmA [(Ef FEWNH T E A &
01 2016523k01 20160523 N40°45'42.9" E 93°32'58.4" 1344 FR AR I 3 A9
02 2016527k01 20160527 N40°44'42.6" E 93°31'33.6" 1300 Fh AR I A
03 2016528k01 20160528 N40°43'45.0" E 93°32'23.6" 1284 AR Il A
04 2016531k01 20160531 N40°45'57.8" E 93°32'50.4" 1352 FP 2R o AR MR I 35 A
05 201653102 20160531 N40°45'54.5" E 93°32'50.7" 1349 TSP RS A SR A
06 2016531k03 20160531 N40°45'54.3" E 93°3249.4" 1349 Tl B LA A SR A
07 2016531k04 20160531 N40°45'45.7" E 93°33'03.7" 1365 AR I 3
08 2016603k01 20160603 N40°45'54.4" E 93°32'51.3" 1318 AR B S AR AR SCRE
09 | 2016531k02-1 | 20171221 531k02 F§ 20m 1343 Tl LA FrAs AT 5577
10 20171221B 20171221 N40°45'52.7" E 93°32'43.6" 1352 YIS AR SR
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Fig. 3 The Olivine phenocrysts and vitreous of alteration Meimechite (sample 2016531k02)

from the southern Beishan Mountain
Z‘,—_E}i{}ﬁb“ﬁ(—) A IERSG(+) o Ol—HH A Sep—ﬂl’EﬁE; Mi—Gak "

Left: monopolarized light( =), Right: cross-polarized light( +). Ol—olivine; Sep—serpentine; Mt—magnetite
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TR RO 55 i) — ¢ | Mo A S M — 1Y
BEAh, EAT T B A PR B BL IS b MO 4 B LT
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%) TR 2 it RO A R e R v T R — SR AL

4 X SEATh TR

41 X HETHIHFE

SEUSTEVE b A PR ST T SE IR X Bk AT
S F#EFT, %45 D/max-2500, 45 SX-65, ik
it DS-2613201-04, 5256 2544 HL 40 kV, LT 200
JCPDS, % s /AT 7 i« AR 3 X b i, JE AR A 5K
X=1/ Ly, IR S5AT 2R 26°C 1R 48%
42 XHTStHHER

S SRR = i AR P S AR ACA AR 2T X
SHEATH M INHE] 2016 4E 8 H o KPR AYEE A fth
A5 B SEAEUARE T 2018 4E 5 7, AT X BT AT
S53HT

RIS MT e e BEA A 10 M d (3R 2) , 1
WA esih sklef SINA A RERRE EE

(SIS E PV S FEINE G AN (3 AP =X e
FEG Y T R o), & AR

2016531K02 B i B AT 5 Bl 4y, BE M 1
[ forsterite, ( Mg, , Fe,, ) ( SiO,)]. Fl &g & A
[ lizardite , (Mg, Al),( (Si,Fe),0,) (OH), ] . ®l&ke
£ [ clinochlore, (Mg, Fe) (Si, Al),0,,( OH) ]  BEER
" ( magnetite, Fe Fe,” 0,) . & il #% A1 [ augite,
Ca(Mg,Fe)Si, 0],

2016531K03 B 5l HAT 4 Ry, BEAAE A A
YeSUA REERET TR (calcite, CaCOy)

2016603K01 B 5 HAT 4 Ry, BEAAE A F
e 8 A, B OB W A [ cummingtonite,
Mg,Si0,(OH), ]. ® K& £
Al,(OH)((Si,0,,) 1,

201712218 #Ei BAT 7 Tl , BEosi£1 g
ga Mo BERNA %Y. Hasn
CaMg ( CO, ), |. W A [ tale,
Mg;Si,0,,(OH), ],

5 HTIREHRSIN S

51 BFR$RNSHAESINEE
YA G E XT3 AR P FE Al A T
PREFAI 4387 o SC I P 22 ML S 7 0 5% i S 3 %
BT HREF K 28 JEOL JXA-8230 X #% L i#17., BSE
5 COMPO A5 U HL 48, SEL 2 — I HL KR
B, A SCRIE) | X JORAE R, WD - v S B
PEES IR . 2%, AP SEANT B, 15 kV

[ kaolinite,

[ dolomite,

R 2 LS EAEE X HEITTHITER

Table 2 Results of X—ray diffraction analysis for the Meimechite in the southern Beishan Mountain ( %)

TYER(%)
FER S WA I8 Syl fANA TR A | EEMA | EA EPayal wa
B | Rlkesn | AleRRA | BERING
2016531K02 1 88 2 — 6 — 3 — _ _
2016531K03 8 84 — — 4 4 — _ _ _
2016603K01 4 92 — 1 — — _ 3 _ _
20171221B 12 42 25 5 4 — — — 7 5

TE LIAE VT Z T 7= W78 I S0 = X B EATHY D/ max—2500 585, M [H] ;

2016 4 8 A ,2018 4£5 A,
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Fig. 4 The Olivine phenocrysts and vitreous of alteration Meimechite ( samples 2016531k02 and 2016531k03)

from the southern Beishan Mountain
e BE(—) A IESSG(+) o Ol—HME A1 5 Sep—IE8UA1; M—RERRY™

Left: monopolarized light (=), Right: cross-polarized light( +). Ol—olivine; Sep—serpentine; Mt—magnetite

(FERRER) ,20 kV(BRALY)) ,FLTE . 10 nA, BREBE: 1~
5 wm, KA. 40° , K 1E ZAFJﬁ‘Eﬁ: SN ES| GSB,
J[E SPI, HAS GEOL, I JE. 22°C {2 56%, bx
.  GB/T15074-2008, GB/T15617-2002, GB/
T15246-2002, Hl. 2017 4£4 A 11~12 H,17 H
(kIR AN fa A H )
52 DWER

L FERE AN, R DL IEL 7 .8, RSl 5 SR 45 L

3, SRS EREAI 76 A, 3k 14 BT

MRS A (olivine, O1) 6 WE 27 ( serpentine , Sep )
17 .2 f1 (chlorite, Chl) 21 . 2§75 £1 (epidote, Ep) 9 .
A5 4 ( zoisite, Zo) 1 . fAIN A (hornblende , Hb) 3 %k
B (ilmenite , 11) 2 BEERT ( magnetite, Mt) 3 He 2R
(limonite,Lm) 2 AR B4k H ( pentlandite, Pn) 1 HHE
41 (plagioclase, P1) 6 .42 i £1 ( spinel , Spi) 3, i %) £1
( prehnite,, Pre) 1 4> 1) ( phlogopite , Phl) 1 ,

& 3 A LE TR E A E A R R TR R

Table 3 The results of electron probe of altered meimechite samples from the southern Beishan Mountain

BEfh 2016531K02

Pointl Point2 Point3 Point4 Point5 Point6 Point7 Point12 Point13 Point14 Point15

i | sk | A | EUh | g | igSen | g% | & | &lda | ARG | ARG

Si0, 34.19 34.53 35.18 41.26 40.93 41.61 33.53 31.86 33.49 43.89 45.17
TiO, 0.00 0.01 0.06 0.00 0.06 0.02 0.03 0.00 0.00 3.00 2.70
Al, O, 18.32 13.10 10.93 1.34 1.54 1.02 18.20 15.85 16.43 13.70 12.71
FeO 11.79 9.17 16.01 1.69 1.69 1.71 13.84 14.99 12.41 5.45 5.09
MnO 0.81 0.31 0.13 0.05 0.04 0.01 0.77 0.29 0.18 0.12 0.08
MgO 5.50 28.10 23.48 38.22 37.72 38.50 7.05 22.62 21.15 15.63 17.07
Ca0 23.02 0.18 0.20 0.03 0.01 0.02 19.47 0.61 3.09 11.69 11.56
Na, O 0.04 0.01 0.04 0.01 0.02 0.00 0.01 0.03 0.06 2.50 2.40
K,0 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.03 0.24 0.19
NiO 0.00 0.00 0.20 0.01 0.00 0.00 0.00 0.00 0.02 0.04 0.14
Cr, 04 0.01 0.00 0.18 0.02 0.00 0.13 0.03 0.07 0.04 1.13 0.98
V,0, 0.04 0.00 0.00 0.00 0.01 0.00 0.00 0.03 0.00 0.08 0.20
a8 93.73 85.42 86.42 82.63 82.02 83.02 92.93 86.35 86.90 97.47 98.29

B it 2016531K02

Point16 Point17 Point18 Point19 Point20 Point21 Point22 Point23 Point24 Point29 Point30

sl | A | SA | R | KA | %A | sa | A | gika | gika | gka

Si0, 34.22 32.38 32.82 0.04 0.05 35.39 35.93 37.55 20.84 34.72 33.89
TiO, 0.09 0.04 0.06 53.14 1.05 0.06 0.00 0.02 0.00 0.04 0.00
Al,O4 16.71 16.10 16.36 0.03 21.38 21.45 21.33 22.65 25.93 12.25 12.78
FeO 12.18 13.59 12.61 44.02 32.82 3.34 7.64 0.81 38.68 5.35 5.89
MnO 0.23 0.24 0.22 2.60 0.50 0.96 0.91 0.72 2.67 0.17 0.13
MgO 20.72 22.57 20.75 0.84 8.53 1.06 1.38 0.01 0.21 31.39 31.03
CaO 3.46 1.39 3.43 — — 31.06 30.01 36.00 0.45 0.13 0.13
Na, O 0.04 0.12 0.06 0.03 0.00 0.04 0.04 0.03 0.04 0.00 0.04
K,0 0.04 0.03 0.01 — — 0.02 0.01 0.01 0.01 0.00 0.01
NiO 0.00 0.00 0.00 — — 0.08 0.06 0.00 0.01 0.00 0.06
Cr, 04 0.04 0.09 0.10 0.68 35.19 0.00 0.01 0.00 0.00 0.03 0.01
V,0; 0.00 0.00 0.00 — — 0.00 0.00 0.04 0.06 0.10 0.00
S 87.73 86.55 86.42 101.38 99.52 93.46 97.32 97.84 88.90 84.18 83.97
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PBf i 2016531K02
Point31 Point32 Point33 Point34 Point35 Point40 Point42 Point43 Point46 Point44
slef | A | SA | WA | slea | ARG | sa | Il | & B
Si0, 34.13 34.05 28.91 37.76 33.45 44.50 27.32 41.81 40.07 Se 0.01
TiO, 0.00 0.00 0.00 0.10 0.00 1.89 0.00 0.07 2.31 Ni 34.05
Al,O4 13.16 12.98 25.73 22.94 11.64 13.38 11.56 1.77 17.09 Bi 0.14
FeO 5.42 5.37 1.98 4.19 19.49 5.26 39.61 2.37 4.08 S 33.04
MnO 0.09 0.12 0.59 1.51 0.32 0.12 0.50 0.08 0.02 Ag 0.02
MgO 30.75 31.40 26.87 1.20 22.43 16.89 7.92 37.23 21.71 Fe 30.08
Ca0 0.13 0.05 0.22 29.30 0.01 11.55 0.03 0.08 0.06 Co 2.50
Na, O 0.03 0.00 0.08 0.04 0.01 3.00 0.00 0.03 0.37
K,0 0.00 0.01 0.01 0.00 0.01 0.11 0.00 0.02 7.68
NiO 0.03 0.10 0.00 0.03 0.05 0.13 0.09 0.15 0.07
Cr, 04 0.00 0.00 0.02 0.00 0.02 1.20 0.14 0.12 0.20
V,0; 0.00 0.00 0.05 0.01 0.00 0.11 0.03 0.00 0.10
e 83.74 84.08 84.46 97.08 87.43 98.14 87.20 83.73 93.76 99.84
B 2016531K03
Pointl Point2 Point3 Point4 Point5 Point6 Point7 Point8 Point9 Point10 Point11
gleq | wEeA \Mma (k) | mesA | Mesch | MR | WMEk | g | WP | e | RKA
Si0, 35.74 40.76 36.40 35.89 42.23 0.61 6.78 0.09 6.89 0.07 54.69
TiO, 0.00 0.05 0.00 0.00 0.03 0.00 0.02 0.00 0.10 54.26 0.08
AL O, 12.29 3.09 5.17 7.23 1.43 0.02 0.50 0.02 0.77 0.00 29.92
FeO 5.87 3.05 21.66 19.36 2.26 89.04 73.40 92.13 72.25 38.45 0.18
MnO 0.17 0.03 0.27 0.40 0.06 0.25 1.13 0.15 1.03 4.43 0.00
MgO 31.12 36.73 22.38 22.74 38.09 0.14 1.02 0.06 1.27 4.21 0.00
CaO 0.11 0.04 0.06 0.25 0.03 — — — — — 11.44
Na, O 0.01 0.02 0.02 0.06 0.02 0.10 0.16 0.00 0.28 0.10 4.80
K,0 0.00 0.00 0.01 0.01 0.00 — — — — — 0.10
NiO 0.11 0.07 0.24 0.66 0.17 — — — — — 0.00
Cr, 04 0.04 0.00 0.10 0.01 0.00 0.10 0.89 0.08 0.52 0.21 0.05
V,0, 0.00 0.03 0.05 0.01 0.00 — — — — — 0.00
a8 85.46 83.87 86.36 86.62 84.32 90.26 83.90 92.53 83.11 101.73 101.26
Ff Al 2016531K03 B 2016603K01
Point12 Point13 Point14 Point15 Point16 Point17 Point18 Point20 Point21 Pointl Point2
R | dgUa | sRA | s | mlen | BHRA | mgem | lesof | eS| B s
Si0, 54.85 35.48 33.98 35.65 34.93 53.74 35.14 35.19 35.74 40.99 41.21
TiO, 0.06 0.02 0.03 0.02 0.03 0.05 0.00 0.07 0.05 0.04 0.03
Al,O4 29.83 9.60 12.51 10.78 12.32 30.41 12.31 7.19 6.55 0.00 1.50
FeO 0.16 2.86 6.53 4.18 5.17 0.14 3.92 22.19 21.57 12.66 1.82
MnO 0.00 0.04 0.16 0.10 0.16 0.07 0.10 0.54 0.36 0.22 0.01
MgO 0.02 34.30 30.95 33.20 31.85 0.00 32.68 21.05 22.37 45.09 38.38
Ca0 11.62 0.01 0.02 0.02 0.07 11.92 0.09 0.05 0.07 0.01 0.03
Na, O 4.76 0.02 0.05 0.02 0.00 4.04 0.00 0.00 0.02 0.00 0.00
K,0 0.10 0.01 0.09 0.01 0.07 0.04 0.01 0.00 0.00 0.00 0.00
NiO 0.01 0.07 0.00 0.00 0.09 0.00 0.00 0.10 0.19 0.12 0.03
Cry 04 0.01 0.00 0.05 0.02 0.00 0.03 0.00 0.08 0.04 0.00 0.02
V,0;4 0.04 0.03 0.00 0.00 0.03 0.00 0.00 0.01 0.00 0.00 0.03
B 101.46 82.44 84.37 84.00 84.72 100.44 84.25 86.47 86.96 99.13 83.06
B 2016603K01
Point3 Point4 Point5 Point6 Point7 Point8 Point9 Pointl11 Point12 Point13 Point14
HWAA | MR | SRA | SlA | REA | REA | WD | A | &wa | RKRA | A
Sio, 33.87 40.65 34.33 29.92 0.00 0.00 0.55 41.08 37.24 51.44 40.04
TiO, 0.06 0.02 0.07 0.03 0.97 1.86 0.02 0.08 0.07 0.03 0.07
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P 2016603K01

Point3 Point4 Point5 Point6 Point7 Point8 Point9 Point11 Point12 Point13 Point14

HAEA | MG | sHRA | A | REA | REA | BT | MBEA | &Ea | RHKRA | MEA
Al, O, 16.93 0.11 12.71 20.79 22.05 15.44 0.00 0.00 20.65 31.65 0.01
FeO 6.88 27.64 8.52 13.73 33.82 39.58 93.07 12.93 4.07 0.20 12.75
MnO 0.72 0.18 0.27 0.70 0.36 0.30 0.12 0.21 2.79 0.07 0.19
MgO 0.21 19.15 27.31 21.60 8.41 6.63 0.30 44.88 0.04 0.00 46.26
CaO 34.72 1.07 0.39 1.30 — — — 0.01 33.11 13.66 0.00
Na, O 0.02 0.22 0.03 0.00 0.04 0.01 0.00 0.00 0.00 3.27 0.01
K,0 0.01 0.31 0.03 0.00 — — — 0.00 0.00 0.04 0.00
NiO 0.00 0.35 0.00 0.00 — — — 0.18 0.00 0.06 0.24
Cr, 04 0.00 1.14 0.00 0.03 33.73 34.25 0.44 0.04 0.02 0.02 0.00
V,0, 0.00 0.09 0.08 0.02 — — — 0.00 0.00 0.00 0.13
a8 93.42 90.93 83.74 88.12 99.38 98.07 94.50 99.41 97.99 100.44 99.70

i 2016603K01

Point15 Point16 Point17 Point18 Point19 Point20 Point21 Point22 Point23 Point24 Point25

Ml | dgeh | sRlA | RHCH | MESeA | B maia | Hia | AHRA | aea | eacs
Si0, 40.34 40.86 25.64 51.71 33.89 39.87 34.78 35.21 50.35 34.53 40.51
TiO, 0.00 0.07 0.00 0.08 0.08 0.03 0.00 0.05 0.02 0.07 0.06
Al,O4 0.00 1.52 20.96 30.57 10.63 0.00 14.43 22.26 32.51 16.56 1.66
FeO 12.89 1.63 32.05 0.22 7.11 13.34 10.21 1.29 0.10 11.76 2.30
MnO 0.23 0.02 3.69 0.01 0.31 0.16 0.93 1.08 0.02 0.76 0.02
MgO 46.52 38.57 5.54 0.00 29.91 46.21 0.56 0.00 0.01 1.34 38.52
Ca0 0.00 0.05 0.60 12.81 0.53 0.01 34.54 35.90 14.20 32.75 0.01
Na, O 0.00 0.00 0.05 4.20 0.04 0.00 0.00 0.00 3.27 0.00 0.00
K,0 0.00 0.01 0.06 0.02 0.01 0.00 0.00 0.01 0.04 0.00 0.00
NiO 0.21 0.14 0.00 0.00 0.00 0.23 0.00 0.05 0.01 0.00 0.10
Cr, 05 0.02 0.01 0.00 0.03 0.02 0.06 0.05 0.06 0.00 0.03 0.11
V,0; 0.00 0.02 0.00 0.00 0.06 0.00 0.00 0.00 0.00 0.02 0.00
58 =:4 100.21 82.90 88.59 99.65 82.59 99.91 95.50 95.91 100.53 97.82 83.29

T R 3BT AE P 22 B 7 T T SR 5 LR JEOL JXA-8230 {4 158 A, B [H] : 2017 4F 4 J

1 FeO M E 43 B il FeO+Fe, O3 Z MM 43 2, HLFIREF A I S AR (OH) JBRE AP, e 80 19 43 il :Uh A5Si, 05
(OH),, A=Mg. Fe?* Ni &I A4 TR A Ms_[ (Si,Al),0,,]1 (OH)y, M=Mg Fe?* Ni Mn. Li, Al Fe** Cr, &% £1> TN Ca,
(Al,Fe),[Si0,][Si,0,10(0H) , #7545 F3UHK Ca,AlAL, [ Si0, ][ Si,0,]0( OH) , #4885 F 3 FeO(OH) .nH, 0, 4 = #1450 F 3
M KMg; [ AlSi;0,,] (F,0H), - F P& a MR, Hitk, By 9 st mit, igsaensh 0.00, FR S RANFR MR, ®he—"

RS IUH

B —ANRE SRk e B 4 SRR A 15 2%
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53 XEFY

FEH Y AR TR B RO A R S0
M5 ULE 7.8,
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2016603K01 ¥£i5% P1 P4 P11 P15 P20 Fi> M, 78
S SAT Y rp O B A e A B B R A 1 R
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N
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HA 5 FIVRHE
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Bl 5 6L EEFREE FLALRCA (FE 201712218 ) (AN BE AN B S5 3L
Fig. 5 The Olivine phenocrysts and vitreous of Meimechite (sample 20171221B) from the southern Beishan Mountain
72 ARG (—) A IESOG(+)
Left: monopolarized light( —), Right: cross-polarized light( +)

B, X 10 J R A LR (1) F2 BLARAIE | R 3 O
Sl Sl AR % U T Y R SR | IR —
AR —

(2) Kwparf 86 Wbk B A /4,
2016603K01 ¥ & P2 P16, P25, X /& B T,
B FERRE, P16 A5, e 2R/ i Yl 2% 2 i
— MR K B A B 1 DR LR A G, AR i BE A
FR—FR o A, — &R e S, RO A R
IEIZ

(3) S&7 HTHEM, 2016531K02 #£ 5 P43,

(4) Mg s gk, /N9, 2016531K03 F &
P3 P4 P13 P15.P18,2016603K01 #£/fh P19, W4l

/NG E L P4 P13 P15 P18 RS2 B8 IEM) T,
(5) TIBETEMEBE fb st 2 ™ A= i g 0 PR 4
[k ,2016531K03 #£ /5 P20 P21,
WA (magnetite ) , ) FRAE 5 0 G5 1 5 R
F L
6 ‘HAafbEsrthiss
6.1 EHEAUESHHZE
i AT, P 2 b S P ST T SR R A, E A
TR KM 7k W T (FeO 28804 KR B0 F H,
O FEHRMEL) X 2Ok, ME S ok
W7k S B AR BT AL ICP-MS Jrik, Mg =100%

K 6 PHIARE “F 344" (£) (5] H Kogarkoa and Ryabchikov, 2000) 5
G LB AR (RF G 2016603K01) (£7) SR A X 1L
Fig. 6 Comparison of the microscopic photos of the Meimechite in Maimecha—Kotui Province, Siberia, Russia ( a, from
Kogarkoa and Ryabchikov, 2000) and the Meimechite in Beishan Mountain, Xinjiang, China (b)
Ze(a) BAIE(—) A (b) IEZIE(+)
Left: monopolarized light( =), Right: cross-polarized light( +)
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17 bl A kA B S A (AL 2016531K02) HLT-#%H 5 B 1E11R
Fig. 7 The electron probe backscattering images (COMPO) of alteration

meimechite (sample 2016531K02) from the southern Beishan Mountain
Sep— BB ; Chl—E )8 A1 s Ep—4% 45 A1 s Hh— 1 N AT s Pn—BR 8Bk TI— kKB ; Spi— R fb A1 ; Phl— & =B
Sep— serpentine ; Chl— chlorite ; Ep— epidote ; Hb— hornblende ; Pn— pentlandite ; II— ilmenite ; Spi— spinel ; Phl— phlogopite

n(Mg™)/[ n(Mg™)+n(TFe*) ],

XF 2016531K02 #f /i, 2016531K03 #f /i,
2016603K01 #F i, #f 17 & A 4k 2% 43 ., S X
2016531K02 FE 5 Fl 2016531K03 ¥ 5y, 5 HiAb 2 5
A 7 AR O PR TR A RS T SRR
XP X AN M A 4% R €170090005  Fi
C170090006, %X J&, HU 2016531K02 #£ f&h Hl
2016531KO03 F£ 5 N FE & A IEFE , 45 531K02
i, 531K03 KE 5, 2016603K01 #E & K H iF A
603KO01 #£ 5t , 3 4 PRAE G 4758 A A ik o
Mr, S5 28 4 5 4 . C170190001 ~ C170190004, 45
SUCHAAREEAET, N 201712218 RS AT AR 4 14
R (X 4 PRRE AR SO S J) 41 5 PFFE i AT
A AT T S 5 3 25 - €180100005
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W34,
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(C170190001) BN HITC R IR 2Z K, SR, XX #
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3R AERE S, F oo R EALY I A = R,
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E 8 Jb 1L g # i AR B FL Al UA B 2016531K03 (a) —(e) FIEES: 2016603K01 () —(h) HL R4S U {4 (COMPO)

Fig. 8 The electron probe backscattering images (COMPO) of alteration meimechite sample 2016531K03 (a)—(e)
and sample 2016603K01 (f)—(h) from the southern Beishan Mountain
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Fig. 9 Normalized traces elements spider and REE elements patterns of the meimechite from the southern Beishan Mountain
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Table 4 Major( %) and trace elements( x107*) data of the meimechite samples

from the southern Beishan Mountain

B 2016531K02 2016531K03 2016603K01 20171221B
T E C17009 C17019 C17009 C17019 C17019 C17019 C18010
i’ 0005 0001 0006 0002 0003 0004 0005
Si0, 37.15 37.29 36.40 36.74 37.16 37.08 36.06
TiO, 0.22 0.22 0.058 0.059 0.14 0.14 0.071
Al, Oy 2.61 2.61 4.64 4.70 3.91 3.90 4.63
Fe, 04 10.30 10.18 7.61 7.52 7.93 7.88 5.16
FeO 2.59 2.59 2.90 3.00 2.89 2.93 6.00
MnO 0.13 0.14 0.13 0.13 0.14 0.14 0.15
MgO 33.35 33.30 34.65 34.57 33.99 33.93 35.36
CaO 1.88 1.84 1.44 1.44 1.62 1.62 1.82
Na, O 0.040 0.040 0.010 0.010 0.040 0.040 0.020
K,0 0.020 0.030 0.020 0.020 0.030 0.030 0.12
P, 04 0.019 0.019 0.014 0.014 0.016 0.016 0.010
LIES 11.12 11.23 11.50 11.24 11.60 11.75 10.05
H,0* 10.80 7.90 10.64 6.58 8.46 8.31 7.71
B 99.43 99.49 99.37 99.44 99.47 99.46 99.45
Mg* 83.5 83.6 86.5 86.4 85.9 85.9 85.7

Na,0/K,0 2.00 1.33 0.50 0.50 1.33 1.33 0.17
Na,0+K,0| 0.060 0.070 0.030 0.030 0.070 0.070 0.140
Cr 2520 2592 2590 2860 2790 2990 2640
Ni 1160 1117.50 1300 1380 1330 1320 1240
Co 116 111.7 118 126 122 122 118
Sc 18.2 18.96 6.74 2.89 5.42 5.14 8.04
v 71.4 70.04 32.1 27.4 44.7 47.3 32.3
Rb 0.52 0.51 0.28 0.064 0.070 0.068 4.68
Ba 2.792 2.787 2.93 2.34 2.11 2.27 20.2
Sr 32.0 33.51 39.0 37.2 29.6 28.4 50.0
Ta 0.10 0.096 0.097 0.031 0.033 0.034 0.16
Nb 0.64 0.61 1.09 0.34 0.46 0.43 20.0
Hf 0.44 0.404 0.13 0.038 0.12 0.12 0.087
Zr 11.4 12.11 4.70 1.26 3.36 3.20 2.86
Y 5.61 5.779 1.18 1.01 2.50 2.42 1.17
U 5.11 5.005 0.34 0.38 1.34 1.36 0.080
Th 0.12 0.108 0.080 0.040 0.049 0.042 0.16
SSr 1.14 1.32 3.72 4.61 2.08 1.94 2.58
Sr/Y 5.70 5.80 33.05 36.83 11.84 11.74 42.74
La 0.62 0.568 0.34 0.34 0.38 0.43 1.20
Ce 1.85 1.641 0.88 0.76 1.06 1.11 1.95
Pr 0.33 0.315 0.13 0.097 0.17 0.17 0.22
Nd 1.87 1.711 0.56 0.37 0.86 0.87 0.80
Sm 0.75 0.724 0.16 0.10 0.28 0.30 0.18
Eu 0.20 0.18 0.12 0.079 0.12 0.12 0.12
Gd 0.91 0.936 0.19 0.10 0.40 0.40 0.18
Th 0.17 0.163 0.041 0.018 0.074 0.062 0.038
Dy 1.16 1.016 0.22 0.12 0.50 0.44 0.22
Ho 0.25 0.247 0.046 0.024 0.11 0.092 0.046
Er 0.71 0.72 0.13 0.069 0.31 0.26 0.13
Tm 0.11 0.101 0.020 0.012 0.046 0.043 0.020
Yb 0.68 0.632 0.12 0.076 0.30 0.28 0.12
Lu 0.10 0.098 0.019 0.010 0.044 0.042 0.020
> REE 9.71 9.05 2.98 2.18 4.65 4.62 5.24
SEu 0.75 0.68 2.14 2.43 1.11 1.08 2.05
La/Yb 0.91 0.90 2.83 4.47 1.27 1.54 10.00

A AT 2017 4 5 H 2018 4F 4 B AEPE LM S0 P 98 i 5L 96 % 58 A

RO B3R I O 3 Ak At/ N
328 (K 8¢, d), IX AR AY g &
ARSI NEIZ /N i scA ik
W*ﬁﬁﬁfaaf&@o TE(HE 8e)
BT — R, W L)
Jo 8 B AR A FH 2o R 7= A Y g 2
£,

TEBE FE rp A I 2 e A 21

AR A 9 DAL B A 1
,‘f?\,/\ 31ANS(HE 7, 8,3 2),
STl 18 1% A 1% o A, B
FHE(1985) EwmmICHaRK A A
SNSRI B RS BB S
BRI BT R AR A
L5 W W R ER T 7/ S ST L SR~ <
WA MESA R Y A A
SR MR RS, T LA,
SR VLIS SIVEIN ST AP it
B IR BB A5 7 R B

VEAAT R« 22 36 25 5 3% Jk
SRR RO A Bl 0 2
FEAE A &8 /N 1Y R IR ( smaller
grains) , 2R e A1 09 M IR TE B
B ER B 3 T ol AR U5 B Ak TG AR
(Arndt et al.,1995)

SRR T4, B 4
G 1) 1 L S5 e A R TN
AR R MR R
B BH A RN A A, 4
=R 9 A,

U KR R A B
(1979) G SEHET 2% ) “ 1 = #4
R PR OKE = BE) 5052
R ] e AT W S ¢l N
850°C W} ] A= iR i A, IR I A
e IR ELE 1100~ 1200°C |, Hi
FRHEA ; Ak 234 IR 31 1300°C W 4y
fif Ay B 3 B B A B ((1985)
A BB AR A o] LU Bk
ki, - ﬁﬁiéu\%%ﬁﬁﬁﬂr{éﬁﬁa%
A" H R0, M A
BB A, “?ﬁ#ﬁﬁﬂ%ﬂ%ﬁ@ﬁﬂiﬁ
fkw,”

AR SCRE T AR A A
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Fig. 10 Tectonic setting determinatina diagrams (after Wood, 1980) of the meimechite from the southern Beishan Mountain

RHCA AT RER AR, AT RE R TR B AL E TR
FEAARRI W, AR IR A T A AR A A SR oA (L e,
g), FTREH AR AN AT AR TE i, 5 RH A el i )
R4 B (K 8g, h) ATREMRHR B N,
BRAT AR BRAT LI e A T A8 3 B b A ), Bk
W AR SR AT RE AR BE B B AR A, HAB R
WY A s BRI A SCR AR IS

7.2 BHARWZERS (Chemical compositions )

Fi 8 Le Maitre 45 (1989) X 1 £ ( “ High-Mg” )
KIE 3 R R G 44, b E E AR #E (GB/T
17412.1—1998) (CE AT KRG 4 07 58 JOE A A
orEMa 4075 ) 56T Le Maitre 55 (1989) 1)
Jr, B Bl 5 425 (komatiite ) ( MgO > 18% ; 30% <
Si0,<52% ; Na, 0+K,0< 1% ;and TiO,<1%) , “ & 3%
#74" ( meimechite ) ( MgO>18% ; 30% <Si0,<52%;
Na,0+K,0<1% ;and TiO,>1%) ,

Le Bas (2000) i 3" TUGS ( International
Union of Geological Sciences) X &8 K 15 “ B~
SPEMARG A A LR P2 KA Y Na, O+
K,0<1%f&1F 3 Na,0+K,0<2%"” , HAthF& b5 A 2%
fbo B4R (2015) TEANA A T B K Ll 2
Hea BRSPS w AT M B R LA 1A A
AL

IR BRI 2RISR AR A A R A T
A HEFAF# . Kerr and Arndt (2001) X Le Bas
(2000) Bri9 50277 58, $2 AR B 7R ik, A0 Dz 5

PRIERHE , U MO > 18% MR Dy 3 A 5 ilce
Bl L 32 5 5 B B (U AS 15 FFAF (textural features ) J2&
“CEUMIZERY” (spinifex texture) |, TP HICABEA o

Le Bas (2001) 7% Kerr and Arndt (2001)
WP IAN TUGS A0 268, R a At iror 2K
W) o3 28 AT T B A0, 1 a1k 2ot
3P L K (which in this case was significant ) .
FER R XS I B A 25 23 B O B AR 22 il 3
o335 B8 68 DY Ak A 10 A T ) i AR L (that
should be

accompanied by a petrographic description that allows

chemical analyses of igneous rocks

the reader to assess the processes that contributed to its
formation. ) IF5 T 22 B9 05 an S %l m] DA X
PER A SRR A, W IZ RERS X B bt S5 5
2457 (If the profession can cope with “granites and
granites” , it should be able to cope with “ komatiites
and komatiites”.) .

EWNAAET AR ,LIJ Le Bas A& AN K
B oA T2 R FE R4 ( Precambrian) B9 K 1A,
I HEA R

KT X — W&, &9 A E 2 AR KF
( Universidad Nacional Auténoma de México) , Verma
H AT H 18 CH (Verma et al, 2016) 55N R,
OB R BE A B P R RA R R B
22 111 7 ( komatiite, meimechite, picrite, and
boninite) , X} Tt A 1G5 TUGS 430383 (H 02, X}
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Tl 8 KA (but for altered igneous rocks ) 3% — 43
HRFRAE N, A E AT E R T TR T —
PR RAL IE AR 2 A B A A fe2e Bl . 25 S L
IR BT HEFE 2T Verma 2042, I EFH 51T
AT s, AR R R A T AT

P E AR B BAT HOpRE R AR, 25 22 Pl =2
(Finnish Lapland) 7o AR S 8224 5 A b2 50
P& A B 5 A SCAO B A [R] ( Hanski et al., 2001) , K
TR A A L R T R B REE ( Fiorentini
et al., 2011) , FAAE R H ARG 4 4 AT iE A Hh5e
Yol (critical melting) A A B, 5 A fb 22 B0 da
HE , 54 SR [A] ( Robin-Popieul et al., 2012), ff
DL AR SCR I A A, AN R 17 B PR R — I sy
B Ti0, < 1% 5L 2 AR S . EF N A
(A N B SR AS B 2 SE A
7.3 %&%E(LOI,loss-on-ignition )

ASTC b AR B RS Al M A B R O B E R
11. 41% , R HAEFER R 10.05% (£ 5) , HLiE . W
U HE 11 3 X B e 4 MU BE Kk e A 12.73%

12.32% , PEAARIE “ 22 687 " A e e i, K
R 10. 09% , JINEE K YN U1 5 38 36 4l des e 2k
H(H,0"+C0,) N 13.05% (£ 5) ; B UK 2 i P Ik
BB S L P R Al M Bk e (H, 07 +CO, ) H 7. 18%
~8. 81% (Z2H L5 ,2004) , ik Fi i M A A B ] fig
HA BN,

Arndt 55 (1995) & 3CH, PEAA R “ 22 £ 4 A
AR (dyke) BE 5L B B (H,07+CO,) N 3. 54% ~
6. 84% ;J&57+ (lava) He KR &K 4.26% ~12.20% , I
WA AE R ZHORE b, Y AR A ( Alteration ) J2& 7%
7KK (hydrous ) , Elkins-Tanton 5 (2007 ) &[] X iX
Ffs AT A K N A e B e i, S X e
ATV ST AT e 7 A 3 R R SRR R TR A
Ko

XT3k e A I AR AR B A AR UL
S HA B B IR AR T, AR R RN
—Fh AL FRAY 52, 4 Baragar 55 (2001) (£ 5) , 48
PO HF R 10 R A I E S A I E 4
— R %:ﬁ'ﬁ&%,ﬂﬁ%%ﬂjﬁﬁ Verma

RS ALLEBHEEAHES Bt KFEAHE (“EX2FE" ) EREETE (%) BiEXLE

Table 5 Major elements( %) comporison of the meimechite in the southern Beishna Mountain and those in in other areas

L Meim(f(’,hzt bﬂ%??l% WL ‘Melimecha .
—Kotuj () e 5 —Kotuj () “ a4
s
o Do B S BT PR B el P R B YN S IR S T
R 3 1 5 15 4 1 1 1 1 1 1
Si0, 36.97 | 36.06 40.74 41.39 3292 | 3622 | 36.17 | 3676 | 38.45 | 37.47 | 4147 | 39.24
TiO, 0.14 0.071 2.00 1.93 3.11 2.01 1.24 1.23 1.30 0.27 0.27
Cr,0, — — — — 0.08 0.15 0.31 0.31 — — 0.16
AL O, 3.73 4.63 2.55 2.34 2.91 6.79 5.37 2.27 1.56 2.43 5.38 4.02
Fe,0, 8.57 5.16 7.74 5.62 7.35 6.34 7.06 3.67 5.49
FeO 2.82 6.00 | (12.74) | (12.88) | 9.34 2.70 4.75 5.37 6.48 5.87 6.98 3.62
MnO 0.14 0.15 0.20 0.19 0.33 0.16 0.12 0.15 0.06 0.13 0.20 0.15
MgO 33.97 | 35.36 35.94 36.04 2123 | 3339 | 2657 | 3324 | 3584 | 3245 | 27.08 | 31.08
NiO — — — — 0.06 0.13 — — — — —
Ca0 1.64 1.82 5.30 4.69 7.55 0.81 5.23 4.10 4.01 4.90 4.85 3.47
Na,O 0.03 0.02 0.04 0.05 0.07 0.17 0.42 0.69 0.18 0.19 0.24 0.09
K,0 0.03 0.12 0.40 0.21 0.40 0.04 0.11 0.40 0.05 0.09 0.11 0.14
P,0; 0.02 0.01 0.27 0.25 0.72 0.67 0.88 0.19 0.15 0.16 0.21
pedii | 1141 10.05 | (5.95) | (7.88) 13.05 | 1273 | 12.32
2| H,0" | 8.78 7.71 5.91 12.59 8.47 7.20 5.34 7.91 9.92 10.09
i €O, | 2.63 2.34 7.14 0.14 3.85 0.71
A 99.44 | 99.45 | 100.18 99.97 99.37 | 10024 | 99.85 | 99.89 | 100.00 | 99.96 | 100.38 | 97.82
>
Yk jﬁjﬁ A5k | Baragar et al., 2001 ke, 1980
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2 (Verma et al., 2016) A BN %] & B A B A A Xt
XA AN A AE . o =Rk, PR SE
USRI SR GREP ol a3 €1 NG

7.4 {RSKEIRE

A SCAR B LA CA TiO, 1Y 2 B & 0. 058% ~
0.22% (3 4) ,FIMERE 0. 14% (£ 5) , R Ar g 3
AEHE TiO, A R 0.071% (£ 4.5) ,/MNF 1%,
FIEHATHR L, 2T & F 0 SCHR, A AR “ 22 26
AT AW BT AN, VAR 22 LA
7 MR 5 Kogarkoa and Ryabchikov (2000) Y SCHiK,
Ghk-27 ¥£5 Si0, 4 42. 15% , Ti0, 4 0. 70% ,MgO
28.00% , Fe, 0, ( +Fe0) } 12.33%,Na, 0+K,0 H
0.80%.,

AT ELFA (1980) 7E Le Maitre 25 (1989) 4 2 £1 1k
LRI IR F AT, BIPE 1972 R R SC
SCHR, B 2 RETAH BN Z /R B IX « &
KHH Celk) Tio, A 0. 27% , & hn AR R
X “ & F A m” (A ) Tio, 4 0.27% (%K 5),
Vasil” ev and Gora( 2016 ) 581 FIAHF 53N R £
AR« 2 e AT A — U S VEA R e 5
AR 7 BB R i e b A, TiO, el . TiO, KU (i
/INF 1% (Koloskov et al., 2009) .

Arndt 55 (1995) A “ 2 415" 9 B AMRHE
(field characteristics ) 11 DL Ik 098 =X B0AE < 4 36
AT R A A AR R LR LR K
FIKL 2 m NG, AW E AP ECTK

AT i BT AME LR B A i 2016531K02
b2 100 m, A il AR RS (FEdh 2016531K01)
(R VD) MRZAE, RIS 2016603K01, [7] 4 2
200 m WK A (BE & 2016523K01) , 1] 25 24 590 m
RO S (FE S 2016531K04) o ZFE i P i1
24m b M EE L 2016531K03,

NI 2R T RE i 2016603K01 fil 75 I L 41 Ml
1] PG 24 204m , 25 LS 201712218 A AR 3 FLafiig
L P AT REAE R b SCE R A RAY IR, M 1~2
kem $ B A1 25 A RE G (X AT o3, W S0 86% , TN
A1 9% ARSCANW I, brAs B AT UWLBE &4 RN B
FE, ATRRATS A X A A,

It LA, A SCEE SIS i B S A s R A A
B, 2% 30 Mg BUE IR T RE M IE A . s TAE
IR, T RERG 22 T 53 Hi 7 i AR 1 — 8 4
RN R
8 4hit

JEI R IX, — B/ AN KA SRR ILE, &

P EE BT P SE 4 MUA [ Vitric Dunite; Meimechite,
Meiiveunt; HSCINE TIF N LA A ], BEILAlg
FRE R B PUIR VR SRR 5 1 AR B AR A
EEEYOR, REB G, BB, AT BT Y
AURBEREEH  J5 & T2 B0 YIRS A 22 i AR SRy g 8L
A, N RBER G, FEBT I RS A5, X 5
AT AT, MIORE A SRy B MO A, e 50 A Sy ) g
Ao BRI YA shle A a0 A s
A SN R BB SR RHCA AR
A% %, A AfeEdl R, Sio, k36, 40% ~
37.29% ,A1,0,°4 2. 61% ~4.70% , TiO, 4 0. 058% ~
0.22% ,MgO N 33.30% ~ 35.36%, Fe, 0, +FeO }y
10. 51% ~12. 89% ,Na,0+K,0 4 0. 03% ~0. 14% , 4
FEBREE TR L PE T A . U TR IR BOn R AU
m R e M b i ST R ARE, PRSI, O BE 3
MR AR A K AT REZE DT T 45 oy Sl 7, @ Jf T
REAE S 10 1 PR B0 i, DA SR 319 33 ik ali g
e KRl TR [ PG AP R I 27 26 A T T R 2 2k
By MRER KA1 47 . @ BEIRAMUE 78 b X 1
RIS X I B R 1 e A A N R
™ SR TAR 3t T 20y A s ks

B A SC W OB v R S TAE B VS b BT
FERIEGE R EDF A E T SE R, R A TG B RIS
REET T — MRS S5 U R | 7l
TRV ¢ L FHRET 34T TAE ; B A TS 290 7 1
AR, KR s 5B 7 Bl & SRy 55 7S Ml 5T R BA
R SR TR TR B, W%
FN G R 2 AT DA A SO T B A R
W, B H F I — IR B
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Discovery of Vitric Dunite ( Meimechite) in Southern Beishan Mountain,

and Its Petrological and Geochemical Characteristics

ZHAQO Zhenming, JI Wenhua, LI Wenming
Xi’ an Institute of Geology and Mineral Resources, Xi’ an, 710054

Objectives: The ultramafic vitric dunite, that is meimechite, also known as a igneous rock, rarely appear all

over the world, has been found in Permian diorite (8P ) for the first time in southern Beishan Mountain, China.

The vitric dunite sample shows as dense mass and celandine green with weakly magnetism, and has clear granular



%5 W AR A ; JU LI R AR B ARy 1) e B A 2 AR A R 1077

porphyry minerals and black cement with small hair-like bands on the surface. While, the alteration vitric dunite
samples show as dense mass and deep darker black with weakly magnetism and small vein material. However, the
petrology and geochemistry of this important rock, as well as the formation of the environment, are not well
understood. Based on a lot of results of lab identification, testing, analysis, we focus on the every characteristics
and formation mechanism of this rock.

Methods : Laboratory, Xi’ an Institute of Geology and Mineral Resources. (D Microscopical identification and
Mineral porphyry contrast. 2 X-ray diffraction analysis in D/max-2500 instrument. ) The detection of electron
probe in JEOL JXA-8230 instrument and equipment. 4 Petrochemical analysis; FeO analysis use volumetric
method , LOI and H,0" analysis use gravimetric method , the other main elements analysis use Xrf-Xrd Spectrometry,
Trace elements and REE elements analysis use Plasma Mass Spectrometer ICP-MS method. (5 Trace elements and
REE elements standardization, tectonic environment discrimination.

Results; (D Under the microscopical identification, the main minerals of the vitric dunite, they contain only
large phenocrysts of olivine, are porphyritic texture. Yet not, the alteration rock, the main minerals, they contain
abundant large phenocrysts of olivine and serpentine, are blastoporphyritic texture.The phenocrysts are serpentinized
olivine illusion. Groundmass of the each sort is glass structure. (2) Results of X-ray diffraction analysis, olivine is
forsterite [ (Mg, (Fe,,) (SiO,) ], serpentine is lizardite {(Mg,Al),[ (Si,Fe),0,](OH),}. @ By the detection
of electron probe, the meimechite samples comprise of these minerals. Serpentinized veins show as deep colour
across the main phenocrysts and the matrix, Larger bright fine stripe magnetites are found in the olivine, while the
fine-grained groundmass contains chlorite , epidote , zoisite , hornblende , ilmenite , limonite , pentlandite , plagioclase ,
spinel, phlogopite, and serpentinized glass, besides the main minerals olivine and serpentine. @) Chemical
compositions data on the rock from this area are reported . They are low in Si0,(36.40% ~37.29%) and Al,QO,
(2.61%~4.70%) and TiO,(0.058% ~0.22% ) and Na,0+K,O (0.03% ~0.14%) ; Relatively, high in MgO
(33.30% ~35.36%) and Fe,0,+FeO (10.51% ~12.89%). It is a especial ultramafic extrusive rock. Mg" = 83.5~
86.5,8Sr =1.14~4.61,S1/Y=5.70~42.74, Y REE =2.18~9.71,8Eu=0.68~2.43,1.a/Yb=0.90 ~ 10.00,
Trace elements and REE elements have the lithologic characteristics of the primitive mantle.

Conclusions: (D The original magma may undergo the process of crystallization and differentiation, and also,
which is supposed to be formed in the rift valley tectonic environment. @ We propose that the rocks are
compositionally similar to type Siberian meimechites and closely resemble the “Meimechite” - low in TiO,
eruptives of Meimechite from Maimecha—LKotui Province and Kamchatka peninsula. The finding of the rocks in this
region, has extremely important significance for the study of the formation and evolution of magma, and the
prospecting and exploration of copper and nickel ore deposit.

Keywords: southern Beishan Mountain region; ultramafic; vitric dunite; meimechite ; petrology ; geochemistry
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