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Abstract: The Na’a deposit in Chayu County, Xizang, Southwest China, is located in the most eastern section of the
Gangdis metallogenic belt, which is a typical skarn tungsten ore deposit, contains multiple generations of garet in

skarn and sulfide-carbonate altered rocks. Garnet is a representative mineral in skarn deposit. The systematic research
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on garnet fills the gap of previous research and provides new data. The composition characteristics and ring band
changes of garnet are often used to indicate the physical and chemical properties, migration and evolution, and the
metallogenic process of the fluid. According to the alteration mineral combination and interpenetration relationship
in field observation and indoor identification, garnet can be divided into three types from early to late: BR type
(brown red), DB type (dark brown), and B type (brown) garnet. The garnet is mainly composed of grossularite,
followed by andradite. Its formation is characterized by brown-red to dark brown to brown, which is accompanied by
the decrease of grossularite component and the increase of andradite and spessarite components. All three types of
garnet developed typical octagon and ring band characteristics under the microscope, with the characteristics of high
calcium, low manganese and low magnesium components, showing the typical hydrothermal erosion into the cause.
The high grossularite content of BR and DB indicates the relative reduction of the forming environment, whereas the
increasing andradite content of type B indicates the trend of fluid evolution to oxidation environment. The REE con-
tent and Fe’*/ (Fe’ + A1) ratio are indicating the relative reduction of the overall crystallization conditions. The
garnet all showed the characteristics of depleted light rare earth, enriched heavy rare earth content, negative Eu
content and gradually increasing content, indicating that the metallogenic hydrothermal fluid in the skarn stage is in
relatively neutral conditions. The mass-like substitution mechanism of rare earth elements is mainly [REE* 1"+
(27N X248 Y [REE® "+ Y I [ X 1"+ Y** 1. By comparing the contents of garnet W and
Sn in different types of polymetallic skarn deposits, the results showed that the content of garnet W and Sn in W
mineralized deposits was significantly higher than that of non-W mineralized deposits, indicating that the W and Sn
content of garnet had certain indicator significance for mineralization. Furthermore, elements U and Eu can dynami-
cally reflect the redox conditions for mineral growth, the W-U and W- 8Eu relationship characteristics of garnet can
be used as an indicator of different types of skarn W deposits.
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Fig. 1 Plot of geotectonics in southern Xizang and schematic diagram of magmatic rock distribution in Lhasa terrane (a) and

geological map of Bomi-Chayu area (b) (modified after Li Huaqi et al. , 2013)
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Fig. 3 Ore body output characteristics and hydrothermal erosion characteristics of Na’a tungsten deposit
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a—low-grade tungsten ore bodies are generally garnet skarn and chlorchlorite skarn, lacking strong silicate alteration; b—the high-grade tungsten ore

body is characterized by quartz-scheelite vein cutting and metasomatism garnet pyroxene skarn; c—monzonitic granite by hydrothermal alteration to

form a pomegranate son petrochemical erosion halo; d—the strongly altered monzonitic granite veins develop chloridite, sericite and clay alteration
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Fig. 4 Representative hand specimen photographs and photomicrographs
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a—scheelite disseminated in type BR garnet in diopside skarn veined by quartz; b—oscillatory zoning in type BR garnet, plane-polarized light;

c—type DB garnet distributed in garnet skarn; d—oscillatory zoning in type DB garnet, plane-polarized light; e—scheelite disseminated in type

B garnet; f—oscillatory zoning in type B garnet, plane-polarized light
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Table 1 Results of electron probe analysis of main elements in garnet from Na’a tungsten mine
ke Sio, Ti0,  ALO;  FeO MnO MgO Ca0 Total Al Fe** And Spe Gro Other
NA34C-1 37.26 0.63 18.35 7.13 2.85 0.03 33.44  99.69 1.67 0.5 24.73 6.11 65.91 3.25
NA34C-2  37.62 0. 46 19. 06 6.04 2.42 0.03 34.15 99.78 1.73 0.44 21.79 5.16 70.33 2.71
NA34C-3  37.32 0.5 19.38 5.76 1.7 0.03 35.09  99.78 1.75 0.48 23.24 3.6 70. 65 2.51
NA34C-4 37.25 0.5 19.33 5.97 1.92 0.02 34.79  99.78 1.75 0.48 23.61 4.06 69.53 2.8
NA34C-5 37.82 0.51 19.5 6.22 2.12 0.03 33.57  99.77 1.76 0.37 18.21 4.53 72.63 4.63
NA34C-6  36.99 0.36 19.26 6.54 9.91 0.06 26.66  99.78 1.77 0.41 20.15 21.45 52.85 5.55
NA34C-7 37.04 0.5 19.05 6. 65 7.23 0.04 29.25 99.76 1.74 0.44 21.62  15.57  58.08 4.73
NA34C-8 36.75 0.4 18.7 7.53 9.88 0.06 26.43  99.75 1.73 0.47 23.12  21.42  49.36 6.09
NA34C-9 36.86 0.22 18.27 8.42 7.38 0.05 28.51  99.71 1.68 0.54 26.31 15.92  51.48 6.29
NA34C-10 37.74 0.29 19. 14 6.26 2.01 0.03 34.32 99.79 1.73 0.44 21.85 4.28 70. 57 3.3
NA10-1  35.36 0.09 19.25 6.96 4.2 0.02 34.01  99.89 1.75 0.8 38.01 8.65 50. 61 2.73
NA10-2  35.24 0.08 18.29 7.58 8.43 0. 04 30 99. 66 1.68 0. 81 38.6 17.7 41.07 2.63
NA10-3  35.09 0.25 18. 04 8.38 7.32 0.04 30.54  99.66 1.66 0.84 39.82  15.37 41.27 3.54
NA10-4  36.94 0.54 16.98 8.45 7.53 0.16 28.95 99.55 1.57 0.58 28.42  16.43  51.47 3.69
NA10-5 34.85 0.61 19. 34 7.11 2.73 0.07 35.01  99.72 1.75 0. 81 38.47 5.61 52.58 3.34
NA10-6  33.82 0.16 17.08 11.27  14.99 0.12 22.13  99.57 1.61 0.96 45.63  31.99 14.12 8.26
NA10-7  35.38 0.13 17. 65 8.78 9.38 0.05 28.27  99.64 1.63 0.8 38.28 19.93  37.69 4.11
NA10-8  35.98 0.18 18.68 7.52 4.86 0.03 32.46 99.71 1.7 0.71 33.88 10.2 52.32 3.6
NA10-9  37.39 0.16 17.99 7.92 5.39 0.15 30.69  99.69 1.65 0.53 25.9 11.62  57.78 4.71
NA10-10  36.15 0.18 18. 61 7.51 5.52 0.08 31.64  99.69 1.7 0.67 32.47 11.65 51.97 3.92
NA29-1  36.43 0.1 15.52  10.52  10.15 0.02 26.83  99.57 1.45 0.77 37.49  22.23  36.83 3.45
NA29-2  36.36 0.09 16.21 10. 01 17.37 0.12 19.45  99.61 1.53 0.62 30.36  38.79 24.59 6.26
NA29-3 36 0. 06 16. 89 9.42 15.94 0.06 21.32 99.69 1.59 0. 66 32.18  35.04 27.1 5.67
NA29-4  36.29 0.24 18.94 11.46 12.97 0.2 19.48  99.58 1.78 0.42 20.56 28.58 33.74 17.13
NA29-5 36.04 0. 06 16. 87 9.54 17.35 0.12 19.66  99.64 1.59 0.63 30.69 38.39 24.34 6.58
NA29-6  35.78 0. 06 15.96  10.44  15.55 0.08 21.77  99.64 1.51 0.76 37.1 34.22  23.49 5.19
NA29-7  36.37 0.24 18. 89 10. 4 10. 04 0.08 23.57  99.59 1.76 0.48 23.23  21.86 41.69 13.23
NA29-8  35.17 0.3 16. 56 9.96 15.39 0.08 22.2 99. 66 1.56 0.79 38.1 33.53  23.09 5.27
NA29-9  35.77 0.15 17. 14 9.47 16.83 0.1 20.15  99.61 1.62 0. 64 31.31 37.06 24.81 6.82
NA29-10 35.57 0.1 16.33  10.27 14.75 0.08 22.53  99.63 1.54 0.77 37.53  32.24 24.76 5.47
NA29-11 35.43 0.1 16.09 10.55 18.74 0.13 18.5 99. 54 1.53 0.74 36.15 41.55 15.74 6.58

14 : NA34C 4 BR BUE R4 MLAIRE S, | NATO Oy DB BUA 1A SLALRE &

PH S F450; And—45 8K A 5 Gro— 4545/ A1 ; Spe—HR IR A S

JB K Kk g 1, BAT I 5 I AR TR O RRAE, — R
DVRER IR A B A SR AR AR A O T AR TR A R
T FEAEA A B A 1 72 BT AR a7 b R
(PTEERIAE, 2021) , Z 5B RO T4, Hrb,
R b 2 R A A, BIR DU R A i A
BT F B T A ERER AR A7, BIAS [R] Lo i) A4 815 40 AR
A= EE A A A A R B O A D BB AR O
AR A P B ( Gaspar et al. , 2008)

E AR R IR B A AR A e T ]
INIDERAE, R B A BE AR (K 4) %
IR SRR Pl 2 B A R T A AR )
TER R AL = FEAE R B, BR (DB | B B A7 1 ¥ 1 o

LAY

SN

NA29 24 B BUA A F A MARURE S 5 DL 12 AR T 3 i Y

MnO -3 & 8390 7. 0% 4. 1% 15% , 5 FHRHE
B 843 3 CaO SFRI 8 50518 31. 6% 30. 4% 21. 4%
MgO HPEHI S EHEINT 19, 58045 ARG AL L,
I AL PRI (b AR B R A MR R
5.2 AWBTFAEERE

AR FATER R AT R0 5 BOR B, H b
BRAVAFARAE AT I A b 48 58 R SR ST A0 A 1) 2 JB AR
W (R AL 2 S AR A (SR R AE, 2016) , R
B R AAS [R5 A 08 7 a3 AR Ak LR K
FE W T iR A SRR a3 i 2 A 1 )
— o il PP B3 25 S D) 3 S I A/ IS RUBE XoF s 1) %
WURY A it i (Wkiz 4, 2013)
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x2 BT ABTAMETE LA-ICP-MS SiFERE w, /107
Table 2 LA-ICP-MS analysis results of trace elements in garnet from Na’a tungsten mine
s A\ Cu 7n Pb Nb Ta 7r U Sn La Ce Pr Nd Sm Eu
NA34C-1 0.42 0.37 12.6 - 11.2 0.32 11.40 0.09 13.5 0.01 0.02 0.01 0.12 0.18 0.15
NA34C-2 1.24 0.54 11.7 - 15.8 0.43 54.00 0.26 48.0 0.01 - 0.02 0.23 0.90 0.33
NA34C-3 0. 80 0.00 10. 8 0.04 16.9 0.40 41.20 0.15 44.2 - - - 0.08 0.40 0.34
NA34C-4 1.15 0.04 11.8 - 18.8 0.39 56.50 0.09 44,8 - 0.01 0.01 0.11 0.53 0.22
NA34C-5 1.81 - 13.3 - 26.7 0.50 37.60 0.10 28.4 - 0.01 0.01 0.07 0.65 0.26
NA34C-6 0.54 0.26 14.1 0.02 24.7 1.04 11.20 - 28.8 - 0.02 - - 0.13 0. 06
NA34C-7 0.67 0.53 13.2 0.03 14.2 0.81 16.20 0.01 44.2 - - - - - 0.04
NA34C-8 0.49 - 12.1 0.01 11.6 0.84 5.87 - 35.1 - 0.02 - - - -
NA34C-9 0.28 0.26 12.8 0.04 0.7 0.03 1.65 0.03 10.8 - 0.01 - 0.77 0.01 0.08
NA34C-10 0.29 0.52 12.5 3.4 0.60 6.78 0.08 11.5 0.01 0.01 0.03 0.51 0.73 0.58
NA10-1 1.47 0.24 14.1 - 89.5 1.99 52.50 1.09 66.9 0.01 - 0.01 0.36 3.63 1.92
NA10-2 1.52 0.33 14.3 0.08 52.7 2.37 25.30 0.76 54.9 0.02 0.01 0.01 0.76 7.68 2.67
NA10-3 1.31 - 15.1 0.16 36.9 1.78 15.20 0.78 25.7 0.02 0.07 0.03 0. 67 1.62 0.76
NA10-4 1.87 0.10 13.6 0.22 116.0 8.87 37.00 1.47 124.0 0.02 0.01 0.01 0.31 1.53 1.18
NA10-5 2.28 - 17.4 0.08 56. 8 4.72  21.40 0.47 17.2 - 0.03 - 0.04 0.47 0.20
NA10-6 4.16 - 17.8 0.15 19.7 1.46 14.30 1.43 24.0 0.01 0.01 0.01 0.14 0.57 0.31
NA10-7 1.23 0.37 13.3 0.26 45.4 3.61 16.00 0.99 46.6 0.01 0. 05 0.02 0.61 4.46 1.23
NA10-8 0.40 0.25 13.0 0.07 76.0 8.41 14.30 0.57 37.2 0.01 0.02 0.02 0.53 3.45 1.40
NA10-9 0.70 0.17 13.8 0.19 60. 4 5.37 16.50 0.75 49.6 - 0.02 0.01 0.45 3.52 1.04
NA10-10 0.87 0.00 11.6 0.14 76.8 5.95 19.90 0.70 51.4 0.02 0. 05 0.01 0.41 4.27 1.48
NA29-1 4.62 - 10.2 - 44. 8 3.16 44.40 2.09 18.9 0.01 0. 06 0.02 0.69 3.83 2.43
NA29-2 0.92 0.01 13.5 0.12 32.0 3.92 3.82 0.73 31.1 0.16 0.27 0.04 0.57 1. 11 0.61
NA29-3 3.81 0.41 15.2 0.05 26.6 0.94 8. 19 0.40 4.9 0.00 0.01 0.01 0.03 0.11 0. 06
NA29-4 0.16  0.02 36.2 0.13 3.0 0.57 1.85 0.04 3.8 0.02 0.02 0.01 - 0.62 0.17
NA29-5 0.42 - 14.7 0.22 39.3 1.87 2.90 0.43 22.8 0.18 0.49 0.07 0.33 0.53 0.17
NA29-6 0.77 0.08 11.3 0.10 32.3 1.90 3.81 0.62 28.1 0.01 - 0.01 0.34 0.72 0.34
NA29-7 0.28 0. 06 20.5 0. 10 3.9 1.45 2.08 0.22 17.3 0.04 0.04 - 0.22 1.62 0.49
NA29-8 1.87 0.43 13.5 0.06 60. 4 6.26 14.30 0.08 16.0 - - - - 0.07 0.00
NA29-9 0. 65 0.28 14.8 0.03 53.8 2.05 5.95 0.22 135.0 0.01 - - - 0.11 0.06
NA29-10 1.54 0.04 14.0 0.04 53.7 2.55 2.72 0. 56 9.3 0. 05 0.09 0.02 0.18 0.38 0.17
NA29-11 0.39 0.18 16. 8 0.09 22.5 2.11 2.55 0.46  141.0 0.04 0.07 0.01 0.36 0.79 0.23
(=82 Gd Th Dy Ho Er Tm Yb Lu Hf Y S6Eu 8Ce XREE LREE HREE LREE/HREE
NA34C-1 1.97 0.63 3.98 0.75 2.39 0.30 2.36 0.38 1.71 27.00 0.77 0.52 13.24 0.47 12.77 0.04
NA34C-2  1.50 0.18 0.73 0.13 0.20 0.02 0.26 0.02 1.64 4.44 0.8 1.00 4.52 1.48 3.04 0.49
NA34C-3 1.07 0.21 0.90 0.13 0.38 0.04 0.34 0.05 1.98 4.05 1.58 0.93 3.92 0.81 3.11 0.26
NA34C-4  1.38 0.15 0.53 0.07 0.25 0.05 0.06 0.02 1.96 3.45 0.80 0.85 3.39 0.88 2.5I 0.35
NA34C-5 1.86 0.27 1.37 0.20 0.42 0.08 0.35 0.05 2.15 6.83 0.73 0.69 5.61 1.00 4.60 0.22
NA34C-6  0.37 0.12 1.00 0.24 0.65 0.07 0.81 0.08 0.8 6.81 0.85 0.73 3.55 0.21 3.34 0. 06
NA34C-7 0.41 0.15 1.67 0.46 0.89 0.18 0.95 0.09 1.48 12.90 - - 4.83 0.04 4.80 0.01
NA34C-8 0.15 0.06 1.52 0.42 0.90 0.13 0.99 0.13 0.95 11.30 - - 4.32  0.01 4.31 0.00
NA34C-9  1.35 0.20 2.12 0.43 1.28 0.24 1.06 0.16 0.12 16.50 2.26 -  7.00 0.17 6.83 0.02
NA34C-10 1.00 0.08 0.48 0.05 0.06 0.01 0.15 - 0.34 1.74 2.07 0.20 3.70 1.87 1.82 1.03
NA10-1  14.26 3.34 24.98 4.54 11.26 1.16 6.95 0.99 1.84 185.00 0.82 0.07 73.40 5.94 67.50 0.09
NA10-2 39.21 8.98 56.95 8.06 17.54 1.85 9.39 1.44 1.32 404.00 0.47 0.14 155.00 11.20 143.00 0.08
NA10-3 6.23 1.10 5.76 0.71 1.57 0.18 1.73 0.27 1.34 31.80 0.73 0.77 20.70 3.16 17.50 0.18
NA10-4 6.14 0.98 8.21 1.27 4.19 0.75 6.08 0.98 3.06 64.10 1.18 0.28 31.60 3.04 28.60 0.11
NA10-5 1.69 0.45 4.19 0.98 3.49 0.81 6.25 1.22 1.16 4530 0.68 0.69 19.80 0.75 19.10 0.04
NA10-6 4.92 1.30 11.20 2.65 7.61 1.04 8.03 1.40 0.46 98.90 0.56 0.23 39.20 1.04 38.10 0.03
NA10-7 14.64 3.05 17.61 2.71 6.46 0.78 4.55 0.75 0.90 122.00 0.47 0.78 56.90 6.39 50.50 0.13
NA10-8 19.45 3.84 25.07 3.56 9.19 0.81 4.83 0.84 1.08 143.00 0.52 0.47 73.00 5.42 67.60 0.08
NAI0-9  11.28 1.79 9.05 1.26 3.14 0.39 2.39 0.40 0.90 53.40 0.50 - 34.70 5.05 29.70 0.17
NA10-10 12.61 2.12 11.62 1.49 3.43 0.38 2.36 0.44 1.21 64.90 0.62 1.26 40.70 6.24 34.50 0.18
NA29-1  15.64 3.23 24.74 4.52 13.29 1.54 8.63 1.33 1.68 162.00 0.96 1.0l 80.00 7.05 72.90 0.10
NA29-2 1.74 0.21 1.20 0.22 0.74 0.10 0.70 0.10 0.33 11.30 1.35 0.82 7.79 2.76 5.02 0.55
NA29-3 - 0.02 0.12 0.02 0.06 0.01 0.03 - 0.27 0.64 1.51 0.93 0.47 0.22 0.25 0.91
NA29-4 4.84 1.53 11.60 2.44 7.86 1.15 7.48 1.13 0.35 104.00 0.29 0.43 38.90 0.84 38.00 0.02
NA29-5 0.85 0.11 0.8 0.09 0.46 0.06 0.57 0.10 0.24 7.47 0.79 1.09 4.91 1.78 3.13 0.57
NA29-6 0.72 0.09 0.48 0.05 0.29 0.05 0.10 0.01 0.27 4.07 1.46 1.00 3.22 1.42 1.79 0.79
NA29-7 6.07 1.38 9.89 1.98 7.21 1.27 9.05 1.53 0.49 89.50 0.48 0.70 40.80 2.41 38.40 0.06
NA29-8 0.50 0.22 2.51 0.53 2.03 0.32 2.47 0.44 1.08 25.30 1.00 - 9.11 0.07 9.03 0.01
NA29-9 0.39 0.18 2.97 0.81 2.96 0.59 5.07 0.73 0.33 32.60 0.93 - 13.90 0.19 13.70 0.01
NA29-10 0.34 0.10 0.62 0.15 0.57 0.16 0.96 0.16 0.23 5.92 1.42 0.74 3.95 0.89 3.06 0.29
NA29-11 1.02 0.16 0.96 0.15 0.72 0.17 0.73 0.21 0.19 9.28 0.79 1.32 5.63 1.50 4.12 0.36
NA34C 4 BR B4 BT A0 BUORURE ), NALO y DB BUA 40 MAURE §Y ) NA29 O B LA 40 BBURE & s A IR AR
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Fig. 5 End-members of garnet( modified by Meinert, 1992,

the data of South China W-Sn are from Chen et al. , 1992)

5.2.1 FARF AT

Fe ZEMINT AL T EE LI =MIE(Fe ™)
FETE U A AR A FLB R A 5 R IR TR i 251
W FEZLL MBS (Fe ) TE BUES AR R 41 RIS 2k M A
(XRAESE, 2014 ZEI5%, 2014) , OS2 AW
TE BT S S 185 5 R A D 3 T T 3 R AR
Bi(Lu et al., 2003) , BHEWY KA IR LB
BRI - B A - KA A G, R TR
RE B B R R AR R A (SRR A
2019) HASCIAS B BR F1 DB B4 # 71 2K
R — R AR A VA A, LSRR A o, R
AT R IR A FREE B A M F A £ B A Rk -4
FR—ERER AR A A, LA R A A X, R
W A ] AL PR B B AL i 3, (IR BT 44 4
A X REE 5 Fe'/ (Fe™ +Al) {HA AR I — & 2
JERY ARSI ZR (] Ta) R BIARE TA0 BE AAR TEAH
X R R A AR T 45 i E B (R 545, 2018)
5.2.2 pH{H

HhE — B A A R IR U A AR A, T R P B
5 5 R R A R LI Fe A R R 5 3 A Y B 4k -
G PR A ity 5% 2L 43 ) R A DU B AR G e 1
St CRPETE, 1994; Lu et al. , 2003) . fEF PR
T, AT AR L TR R R TR T
P EM TR e, B Bu R s e SR T AE
H-FRELAE T, AP A TR WE Rz

Cl ¥l B £ | A7 7 fig i & Y SR Bk REE™ Sh iy ]
7% Eu” pRuEtE g R B IE Eu 2% K EER
s £ OCE 7 I 40K W HbER AL 22 R 1E ( Gaspar
et al. , 2008 ; Zhang et al. , 2016)

HBRIESH BR & DB YA B R4 3 AW T A
YR I AR V7 1) B K~ B R A I 51 2H 1, HL
TR ERIBER LR TR ER IR EE
J Eu S8 B RRAE (B 6) . Hop BR BT A
LREE #0.01x107° ~1. 87x107° ,HREE }y 1. 82x107° ~
12.77%10°° ,6Eu=0. 73~0. 86,; DB AL 1 #iF LREE
$50.75%10°° ~11. 15x10°°, HREE } 17. 53x10° ~
143.42x107° ,6Eu=0.47~0. 82; B B4 # T 41 LREE
$50.07x10°~7.05%x10°, HREE 4 0. 25x10°° ~
72.92x10°° ,6Eu=0.29~0.96, 3 FE LK T4 HF +
TUEFHIE R TERY = B B b HOR T4 A AH X
PR
5.3 ABFERBLITESEEERARAE

AT A0 N R AR AR 25 A B Ak 2 4 R, 38 R
IO AR - R AR T A R R R B T I A
SR PR R BE AR AL 1) 2T B ( EARSE, 2016,
A, 2018) , W LR AEAR T A SRR
AR 2 [] B4 3B 2R BC7E 0 RN A5 T AR A 2R 9] v R e B
5y HREE>LREE (Irving, 1978) , i +I0& T H LI %
TR R 50 R WA 23 I () G AR A1 95 /R [ SEL B 40 5
HAIEAAHE T A7 (Gaspar et al. , 2008) , FANESFIE
TRRMH2S, REE DL R 42 T8 Xtk A&+
A1 s s FURE A o B AR X, B AR
FEPRR/NE HREE E A (WEIESE, 2013) , HloA 1
TA EA HREE & &1 R RS A,

AT IR AL — R X, Y, 2,0, , Hirh
X AR b7 B AR B A A B (Ca™t Mg
Mn** 8§ Fe™ ) s —#r BHES F (Na* [ K*) ;Y 17 4 /5 3%
JNTHARALE 1) =M BB (AP (Cr'* 5 Fe™ ) FHIU A
FHESF (Ze*™ Ti*) 37 A7 R o B DU T A B A Si
(Meinert, 1997) i LAY HAaf P AT 5@ 2o LA R
4 FhERHLH] 35 i ( Enami et al. , 1995; Carlson,
2012; Tian et al. , 2019) .

[X+JW]I+[REE3+:|W]IH2[X2+JWH (1)
[REE3+]\W+[Z3+]N—>[X2+]m+[5i4+]w (2>
[REE3+:|W][+|:Y2+:|W"[XB]WH-F[Y“]W (3)
[J"+2[REE™ ] "—-3[X* " (4)
Horp X RN Ca® X R Na™, 27 0% A 5}
Fe3+ ,Y3+5Ef'}ﬁ'%7 Al3+ ’Y2+,fﬁ% Mghﬁ F62+ , [ ]%:2/?\‘ X2+
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et al. , 1995) , & AARBLA T4 1 Na,O i KK,
ANEEMTH A 58 475, LAh, Na 5 REE™ 75 i TG
WAHK G R, o — 25 Ul B O A A T A
REE™ WA S8 2 0EHLE (1) B, AL (2) ks
A BH S ECA 3 P AL AT R A A (Xu
et al. , 2016) , DB B4 F A H Al 5 REE™ % &
FIAERIIEA IS, Fe™ 5 REE™ & & 1Y 3T L 7 AH ¢ & 11
DB BUA R FA U N EZNHLEI (2) sBR Bl
WA Al 5 REE™ A, Fe™* 5 REE™ R 1E MR
B BR AL 7 0 E RO U A ALH (2) ;B
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(B 7b) , RBAPLE] (4) AR BURHLET, L,
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HM(3),

Y R—FAR KR Lo R, E R RS
REE 2 IEAHXRK R ;TR & th Il 5 REE JCIE
1:53‘%@, HES®M AWM T A& % LREE ( Gaspar
et al. , 2008) , # REE™ Fl Y BUR A8 F A AL Z i
AL (NS A B ) #E0, D s U4 3] REE™
5Y DK Ca W58 A AHC M ( Dziggel et al. , 2009)
ARB] = Fh AR F A Fs Loc s B 5 Y AR
IR HoRk Y Ca R AHSCE (8 8d Bl 7h)
ST M BR B 5| DB B FLE] B AL A B4 A
T FRAEARAL TR ERIRAS | B K A B I 2 AR X R A
AL TF AT £ A B O R G (Park et al. |, 2017a) , 7
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Fig. 8 Plots of total SREE with Al, Fe**, Mg, and Y of the garnet at Na’a skarn deposit
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AN &8 R R A0 IR A R AT
AW, T IR AT A 5028z
[ REEFR , B ABFFEERW, 5 Mo Fl( Cu)-Mo #1k
BRI AR T AR LA SRR A o0 | B RAR  F
UK 13% ~26% ; 5 Fe LA K14 88T 4
FE RN, S EIA 77.5% ~92. 6% ;5 Cu
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