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Abstract

Garnet is one of the most common alteration minerals in the skarn deposit, and hence garnet geochronology
can accurately define the ore-forming age of the skarn deposit. Many skarn-type polymetallic deposits are de-
veloped in the central part of the Gangdese metallogenic belt, Tibet. However, the lack of accurate mineralization
chronologic data severely restricts deep understanding of the genesis and geodynamic setting of these deposits.
Therefore, in this paper, the authors chose the representative Luobadui skarn iron polymetallic deposit in this
metallogenic belt as the research object to conduct investigation. Through LA-ICP-MS U-Pb dating of garnet in
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ore-bearing skarn and granodiorite, the authors expect that U-Pb dating could accurately define the mineralization
age of the deposit. Backscattering and electron microprobe analysis shows that the garnet in the Luobadui skarn
deposit has generally developed zoning structure, and the end member composition is dominated by grossular-an-
dradite, which has the U values from 0.4x10°° to 28.1x10°°. The garnet LA-ICP-MS U-Pb dating data show that
the age of garnet formation is (62.7+2.3)Ma(n=94). Meanwhile, the zircon U-Pb age of the granodiorite in close
contact with skarn is (62.6+0.8)Ma (n=30), which is consistent with the formation age of the garnet. This result in-
dicates that the Luobadui deposit was formed in the Paleocene and had a close genetic relationship with synchro-
nous granodiorite. Combined with the 65~50 Ma India-Eurasia collision event, the dating results show that the
Luobadui skarn iron polymetallic deposit was formed in the India-Eurasia initial collision setting. In addition, this
study shows that the garnet U-Pb dating system is less affected by the erosion and uplift of the Tibet Plateau com-

pared with the result of Ar-Ar dating method. The garnet U-Pb dating can accurately define mineralization age of

the skarn-type deposit and has an extensive application prospect.

Key words: geochemistry, garnet, LA-ICP-MS U-Pb dating, Luobadui skarn deposit, Gangdese metallogenic

belt, Tibetan Plateau
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Fig. 1 Geological map of Lhasa terrane (a) and geological map(b) of the Gangdese metallogenic belt and distribution of typical
deposits (modified after Zhu et al.,2015)

Fig. 1b is the area framed by the red dashed box in Fig. 1a: NL—Northern Lhasa terrane; CL—Central Lhasa terrane; SL—South Lhasa terrane;
JSS—Jinshajiang suture zone; BNSZ—Bangong Co-Nujiang suture zone; SNMZ—Shiquan River-Namu Co ophiolite melange zone;
LMF—Lobadui-Mila Mountain fault zone; IYZSZ—Indus River-Yarlung Zangbo suture zone
I—Lower Cretaceous Zedong Formation; 2—Lower Cretaceous Duoni Formation; 3—Upper Jurassic-Lower Cretaceous Sangri Group; 4—Lower
Jurassic Yeba Formation; 5—Late Cretaceous magmatic rocks; 6—Early Cretaceous magmatic rock; 7—Early Jurassic magmatic rock; 8—Late
Triassic magmatic rocks; 9—Ophiolite suite; 10—Suture zone; 11—Fault zone; 12—Skarn deposits; 13—Porphyry deposits
The numbers in Fig. b represent typical deposits in the Gangdise metallogenic belt, as follows: 1—Shangrang porphyry-type Mo deposit; 2—Tongbula
porphyry-type Mo-Cu deposit; 3—Bangpu porphyry-type Mo deposit; 4—Hahaigang Skarn-type W-Mo Polymetallic deposit; S—Zhunuo porphyry-
type Cu-Mo deposit; 6—Jiama porphyry-type Cu polymetallic deposit; 7—Qulong Porphyry-type Cu-Mo deposit; 8—Nuri skarn-type Cu-W-Mo de-
posit; 9—Chongmuda skarn-type Cu-Au deposit; 10—Mingze porphyry-type Mo deposit; 11—Lakange porphyry-type Cu-Mo deposit; 12—Nanmu
porphyry-type Cu-Mo deposit; 13—Bairang porphyry-type Cu-Mo deposit; 14—Tinggong porphyry-type Cu-Mo deposit; 15—Gangjiang porphyry-
type Cu-Mo deposit; 16—Chongjiang porphyry-type Cu-Mo deposit; 1 7—Nanmulin porphyry-type Cu polymetallic deposit; 18—1Jiru porphyry-type
Cu-Mo deposit; 19—Yaguila skarn-type Pb-Zn polymetallic deposit; 20—Dongzhongsongduo skarn-type Pb-Zn deposit; 21—Dongzhongla skarn-
type Pb-Zn deposit; 22—Mengyaa skarn-type Pb-Zn deposit; 23—Longmala skarn-type Pb-Zn deposit; 24—Lawu skarn-type Cu-Pb-Zn
polymetallic deposit; 25—Leqingla skarn-type Fe polymetallic deposit; 26—Jialapu skarn-type Fe polymetallic deposit; 27—Rema
skarn-type Fe deposit; 28—Xingaguo skarn-type Pb-Zn deposit; 29—Narusongduo skarn-type Pb-Zn deposit; 30—1Jiaduobule
skarn-type Fe-Cu deposit; 31—1Jiangga skarn-type Pb-Zn deposit; 32—Qiagong skarn Fe deposit
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Table 1 Overview of typical deposits on the northern margin of Gangdise metallogenic belt
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Fig.2 Geological map of the Luobadui deposit (modified after Fu et al., 2013)

1—Quaternary sediments; 2—Eocene Pana volcanic rocks; 3—Paleogene granodiorite; 4—Slate of the Lower Jurassic Lapu Formation;

5—Limestone of the Upper Triassic Mailonggang Formation; 6—Limestone of the Lower Permian Luobadui Formation; 7—Skarn;

8—Magnetite orebody; 9—Thrust fault; 10—Sampling point
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Fig.3 Skarn and mineral assemblage characteristics of the Luobadui deposit

a. Magnetized garnet skarn; b. Magnetite distributed along fissures of early-stage garnet,and early magnetite inclusions in late-stage sphalerite;

c. Epidote-sphalerite replacing early garnet and magnetite; d. Final-stage carbonate distributed along garnet fissures

Gar—Garnet; Sph—Sphalerite; Mt—Magnetite; Ep—Epidote; Car—Carbonate
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FH Glitter B 5¢ B, AHOCAF IS 5 B4 Hi Isoplot 4.0 %k
Gy i

3 AR

31 ABFAFETERST

AT AR EEITRRERELS R NFR 2 PR,

3B R A R A R A E TR
B Ay 5 AE , w(Si0,) S 30.48%~54.92% , w(CaO) N
11.4%~33.43%, H: w(AL,O;) } 0~10.90%, w(FeO) H
3.40%~29.81%. MHE I R o T iz A 1
A Vi B 2 R T2 A S AR A (33.7%~99.7% ) FlES
B A (0~65.3%) , BL Ak, 8 /D 1 BE R AR A
(0.05%~1.5% ) AR R A7 (0.4%~5.1%)
3.2 $#ALA-ICP-MS U-Pbilll FE &R

T ELHEW PRAE B TN A TP 1 # 4 B 1) S 5

U, BT KA AE AR, ot B, I AR
B R B A B A R A A5 . 85 A 7 Th/U b
AT 0.32~0.75 Z 8] (F 3) , HA AR B A FRAE (R
JEIREF,2004)

TE A YO 38 H 5 5 30 AN I S B T B
A7 25Pb /38U 1Y I AL S 34 4R I (62.6 +0.8) Ma
(MSWD=0.2,n=30) (&l 4) , 8 /5 LA™ 1E 5 IN K TE
BT
33 AWBFALAICP-MS U-PbELER

18741 LA-ICP-MS U-Pb & 4F lF i X 4 %5
% H F LBD-09,LBD-20B ,LBD-31A =4~k ##
o 3VEERIAHE T U A Th & 23K, w(U)
490.43x1076~28.1x107%,10(Th) Ky 0~1.95x1076, Hrfr,
FE i LBD-09 A #8141 w(U)(0.43x1076~4.69x107°) I
w(Th)(<0.10x107°) 411X ; K i LBD-20B 1 %) A1 1+
A U Th & B , w(U) N 0.85x1076~28.1x107,
w(Th) A 0.03x107~1.28x107°; it LBD-31A H1 it £1
747 w(U) K 0.87x107~4.92x 107, w(Th) A 0.01 x
10°~1.95x10°(5£ 4) ,

R2 REHETRAREGEFAREFRITEE
Table 2 Representative EMPA data of garnet from the Luobadui deposit

a LBD-09 LBD-20B LBD-31A
FoRAE FME CFEIEG(=24) K F/ME FISE(e=19) RKRME B/ME CPEIE(r=20)
w(B)/%
Sio, 34.71 36.96 38,67 35.84 51.53 37.68 3521 36.96 34.99
ALO;, 0.05 9.87 2.62 3.09 0.44 4.41 0.02 9.87 3.34
FeO 28.20 15.02 22.47 24.54 28.16 22.55 28.28 15.02 19.17
MnO 1.97 2.04 2.17 0.37 0.80 1.04 0.35 2.04 0.34
MgO 0.05 0.22 1.09 0.11 4.94 0.77 0.14 0.22 0.06
Ca0 30.94 32.76 30.00 33.17 11.96 30.14 32.57 32.76 32.26
SR 95.92 96.87 - 97.12 97.83 - 96.57 96.87
MR 12 4R
Si 3.035 3.021 3.209 3.029 4.038 3.144 3.042 3.021 2.922
Al 0.005 0.985 0.264 0.326 0.042 0.460 0.002 0.985 0.337
Ti 0 0.026 0.004 0.008 0.002 0.007 0 0.026 0.427
Fe* 1.623 0.828 1.260 1370 0.761 1.168 1.619 0.828 1.078
Fe?* 0.439 0.198 0.326 0.364 1.084 0.410 0.424 0.198 0.278
Mn 0.146 0.141 0.150 0.026 0.053 0.073 0.025 0.141 0.024
Mg 0.006 0.026 0.126 0.014 0.577 0.090 0.018 0.026 0.008
Ca 2.899 2.868 2.699 3.003 1.004 2.715 3.015 2.868 2.887
S 8.152 8.095 - 8.141 7.561 - 8.146 8.095
PG 99.72 46.53 85.40 81.64 94.33 74.10 99.90 46.53 69.49
AR A 0 47.12 11.53 16.72 0 22.44 0 47.12 29.06
B 0.25 0.99 1.08 0.57 5.67 0.86 0.10 0.99 0.25
AR A 0.03 5.30 1.91 1.05 0 2.55 0 5.30 0.96
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Fig.4 U-Pb age of zircon in granodiorite from the Luobadui

deposit

3/ FE A (LBD-09 . LBD-20B . LBD-31A) {1 1) /1
A1 w(U)F I 7E 1.8x10°~3.7x10° Z [a] , .4
BRI A -ES R A R 3. 3 AN FE AL 9 27Pb/2%Ph
F128U 2P [m] fi K LU AE 1798 R Ze AR E], 94 4>
D R R AR B I 5 Ay A FE il A2 b R BihiE (T 5)
AT 28 S AW M (62.7£2.3) Ma(MSWD=1.01,
n=94),

4

41 ABFERSTIFEFBEBEZA

HRHE A B A AN TRV ALK , A B T4 mT A4y
EGERAR A1 (CasALSLO L) A5 AT (CasFe,Si;0y,)
BRI A (Mn;ALSLLO,,) RER IR A (Fe;ALSi;0,,) PA
KA AT (Mg,ALSI,0,,) % o TR A0 A i 3R
KEMAMTARNSHREMA, BESHERA
(CasALSi;0,,) 45 8 4 £1 (CayFe,Sis0,,) i [ ¥ 4
(l 7a~d) . ARUAFGE A ELHER IR DA A H L
AR A O F X 5 FHE B R A B Fe 7 R
AT A — 3 (E 6, Meinert et al., 2005)

ARG 1 CHEDT PR b oA 1A BT 2548 1]
i, I HAE BSE (& 7a .b) i, A48 T PR 2 B
tF B I A B) 0 R AE o 3 2 X R 5 LBD-09 Fil LBD-
20B LA 5 B AR IR (1) 47 AR T A 0k A% 6 2]
VIR HEAT B T 3R ET 20 M7, 45 3R B A0 A8 A R Y
B 3R 5 Fe & A7 0%, PRl G (3 43 1) w(Fe) /b

J G I 2R N
(62.7+2.3)Ma
MSWD=1.01(n=94)

< LBD-09
O LBD-20B
¢ ) LBD-31A

207Pb/ZUon
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Fig. 5 U-Pb age of garnet in skarn from the Luobadui deposit

(14.3%~20:1%) /LA & 5045 2R A o0 38 5 10 207 1Y 52
L FB 43 1) w(Fe) A X 15 (25.7%~28%) , = B2 5 4k
B A, 31 H Fe,05/FeO tARX B 5 — 28, Sk [ iR
BB ERAR A RN R A A B S R A YRR
SERE T A B4 FeO, Fl ALO, 7 i HAT HH I 1 728
e SRR (] 7o), X P AT AR, A A
FEGE AR A R P AR B 53 B A2 R B A5 ] g
L4 A T 3R AR A DU T AR R R BT I A 2
o1 A B 5 5% (Holten et al., 2000) , 7]
AE T AW A e A I G AR P AR I 1) AR
5 A K R A 1 YY) (Jamtveit et al., 1993; Jamt-
veit, 1999),

R AR it 78 AR SR A EE i T A
1) R AR A8 AL XY R 3 T R S Ak 2 AL A IR A L
HEBVER, AT 005 B i sy
T BE  pH DA S St BE 2 A OG , PR, A 1 - 1
O3 W Y R AT I Y SR A R AE . Kwak
(1994)F1 Lu 5(2003)# I\ h , B4 A 5 T2 L T Ak
IRBE S AR A DUE 5 T8 B T8 IR A EE . AR
FER IS EHER IR AR A B LSRR A
Fo, FLRH™ It A LA A v 1 AR Tk DA i
PR e SR L TR RIS
42 ARBFAUPPERZEREX
4.2.1 JGCE UM AGRFA YL

TR UEARMTATAET N FAaRTA
U-Pb AR 5 A 2 OCEZMER g T U-Pb
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*4 SEHEWFEHT KA TFALAICP-MS U-Pb &3 #4117
Table 4 Garnet LA-ICP-MS U-Pb data from the Luobadui deposit
L w(B)/107° [R v & HAE
U Th 207pb/2%5Ph lo 207pp/235U lo 206ph/238U lo

LBD-09-01 1.68 0.04 0.2643 0.0614 0.5093 0.1080 0.0140 0.0014

BD-09-02 1.93 0.04 0.3064 0.0519 0.6986 0.1067 0.0165 0.0013
LBD-09-03 1.37 0.01 0.1261 0.0849 0.1818 0.1203 0.0105 0.0013
LBD-09-04 1.44 0.05 0.2285 0.0849 0.4237 0.1502 0.0135 0.0015
LBD-09-05 0.86 0.03 0.2519 0.1192 0.4702 0.2126 0.0135 0.0019
LBD-09-06 1.80 0.04 0.6043 0.0607 2.1551 0.1754 0.0259 0.0016
LBD-09-07 0.64 - 0.4003 0.1367 1.1014 0.3341 0.0200 0.0032
LBD-09-08 2.84 - 0.0894 0.0438 0.1358 0.0658 0.0110 0.0008
LBD-09-09 3.37 - 0.1002 0.0392 0.1510 0.0582 0.0109 0.0008
LBD-09-10 3.16 - 0.3954 0.0394 1.1046 0.0970 0.0203 0.0010
LBD-09-11 431 - 0.0670 0.0325 0.0941 0.0452 0.0102 0.0007
LBD-09-12 4.59 0.01 0.0649 0.0296 0.0926 0.0419 0.0103 0.0006
LBD-20B-01 0.85 0.30 0.8279 0.0239 67.759 1.9944 0.5935 0.0167
LBD-20B-02 4.54 0.15 0.7016 0.0434 7.2291 0.3617 0.0747 0.0033
LBD-20B-03 1.09 0.27 0.7779 0.0761 28.939 2.4478 0.2698 0.0211
LBD-20B-04 28.1 1.28 0.5638 0.0276 2.4918 0.1016 0.0321 0.0010
LBD-20B-05 1.79 0.18 0.7331 0.0742 6.7678 0.5405 0.0670 0.0047
LBD-20B-06 6.99 0.07 0.7343 0.0442 6.6240 0.3192 0.0654 0.0028
LBD-20B-07 8.16 0.72 0.7581 0.0275 13.966 0.4311 0.1336 0.0038
LBD-20B-08 4.23 0.76 0.7767 0.0209 16.831 0.4013 0.1571 0.0035
LBD-20B-09 2.32 - 0.4244 0.0572 1.1851 0.1359 0.0203 0.0015
LBD-20B-10 4.28 1.08 0.5953 0.0238 3.2819 0.1062 0.0400 0.0011
LBD-20B-11 1.54 0.23 0.5008 0.0888 1.7703 0.2582 0.0256 0.0027
LBD-20B-12 1.41 1.08 0.6158 0.0238 3.5743 0.1159 0.0421 0.0011
LBD-20B-13 4.48 1.04 0.6866 0.0247 4.8797 0.1420 0.0515 0.0013
LBD-20B-14 1.50 0.39 0.6850 0.0294 10.663 0.3798 0.1129 0.0035
LBD-20B-15 4.95 0.17 0.5605 0.0278 2.2566 0.0915 0.0292 0.0009
LBD-20B-16 1.04 0.03 0.7511 0.0367 11.748 0.4646 0.1134 0.0041
LBD-20B-17 5.15 0.23 0.6246 0.0456 2.4860 0.1451 0.0289 0.0014
LBD-20B-18 4.77 0.99 0.5657 0.0385 2.2234 0.1232 0.0285 0.0012
LBD-20B-19 5.32 0.20 0.5768 0.0254 2.6892 0.0974 0.0338 0.0010
LBD-20B-20 3.07 0.45 0.6346 0.0312 5.3944 0.2165 0.0616 0.0021
LBD-20B-21 1.15 0.04 0.7049 0.0228 41.366 1.2728 0.4255 0.0122
LBD-20B-22 1.08 0.05 0.6921 0.0544 8.5370 0.5429 0.0895 0.0049
LBD-20B-23 1.20 0.10 0.7587 0.0287 24.382 0.8022 0.2331 0.0071
LBD-20B-24 1.24 0.54 0.6851 0.0513 6.4496 0.3889 0.0683 0.0035
LBD-20B-25 2.38 0.04 0.5515 0.0214 2.6268 0.0855 0.0346 0.0009
LBD-20B-26 0.69 0.03 0.4680 0.0711 1.5791 0.2055 0.0245 0.0020
LBD-20B-27 2.78 0.11 0.2657 0.0677 0.4807 0.1137 0.0131 0.0013
LBD-20B-28 5.34 0.35 0.7452 0.0422 9.6749 0.4428 0.0942 0.0039
LBD-20B-29 2.64 0.40 0.6863 0.0485 3.6544 0.2044 0.0386 0.0018
LBD-20B-30 4.35 0.39 0.5948 0.0343 3.2773 0.1542 0.0400 0.0015
LBD-20B-31 4.86 0.72 0.6565 0.0368 2.9776 0.1347 0.0329 0.0012
LBD-20B-32 4.74 0.48 0.7364 0.0206 9.9481 0.2322 0.0980 0.0021
LBD-31A-01 3.31 0.91 0.6752 0.0378 3.8797 0.1729 0.0417 0.0016
LBD-31A-02 4.92 0.21 0.5591 0.0473 2.4009 0.1675 0.0311 0.0016
LBD-31A-03 2.52 0.55 0.7554 0.0296 12.524 0.4144 0.1202 0.0036
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Continued Table 4
S w(B)/107 [R5 2 L AR
u Th 207pb/2%Ph lo 207Pb/2U lo 206ph/238U lo
LBD-31A-04 2.98 0.89 0.6859 0.0420 5.6549 0.2811 0.0598 0.0025
LBD-31A-05 4.601 0.58 0.6302 0.0316 3.6720 0.1506 0.0423 0.0015
LBD-31A-06 3.15 0.40 0.6459 0.0372 4.3384 0.2044 0.0487 0.0019
LBD-31A-07 2.32 0.63 0.5919 0.0601 2.7513 0.2286 0.0337 0.0021
LBD-31A-08 4.17 0.26 0.5699 0.0375 2.3770 0.1291 0.0303 0.0013
LBD-31A-09 3.33 0.60 0.5545 0.0526 1.7490 0.1383 0.0229 0.0013
LBD-31A-10 2.78 0.47 0.5759 0.0540 3.6431 0.2774 0.0459 0.0028
LBD-31A-11 3.56 1.95 0.7549 0.0230 15.305 0.4076 0.1470 0.0036
LBD-31A-12 4.72 0.17 0.6400 0.0301 4.1351 0.1615 0.0469 0.0015
LBD-31A-13 3.35 0.05 0.6975 0.0410 3.7433 0.1749 0.0389 0.0016
LBD-31A-14 4.29 0.01 0.5863 0.0678 2.6677 0.2505 0.0330 0.0024
LBD-31A-15 4.34 0.06 0.5805 0.0451 2.4639 0.1578 0.0308 0.0015
LBD-31A-16 2.92 0.83 0.6809 0.0385 4.6061 0.2108 0.0491 0.0019
LBD-31A-17 2.20 2.28 0.7534 0.0217 12.110 0.3008 0.1166 0.0027
LBD-31A-18 2.60 0.42 0.6826 0.0176 6.3489 0.1415 0.0675 0.0014
LBD-31A-19 2.28 0.05 0.7381 0.0226 10.082 0.2618 0.0991 0.0023
LBD-31A-20 3.04 0.39 0.6389 0.0201 3.6368 0.0975 0.0413 0.0009
LBD-31A-21 1.22 0.42 0.7118 0.0299 6.0980 0.2104 0.0622 0.0019
LBD-31A-22 1.99 0.94 0.6367 0.0345 3.3185 0.1413 0.0378 0.0014
LBD-31A-23 2.26 0.31 0.6364 0.0531 3.7088 0.2489 0.0423 0.0023
LBD-31A-24 3.87 0.08 0.6892 0.0144 7.6531 0.1442 0.0806 0.0014
LBD-31A-25 2.34 0.39 0.6717 0.0236 4.8594 0.1411 0.0525 0.0013
LBD-31A-26 3.30 0.46 0.6977 0.0160 7.6556 0.1553 0.0796 0.0015
LBD-31A-27 3.36 2.24 0.5702 0.0205 3.0055 0.0926 0.0382 0.0009
LBD-31A-28 1.80 0.98 0.5884 0.0370 2.1493 0.1087 0.0265 0.0011
LBD-31A-29 3.40 0.01 0.2491 0.0342 0.5019 0.0647 0.0146 0.0007
LBD-31A-30 4.88 0.21 0.3974 0.0210 0.9128 0.0421 0.0167 0.0005
LBD-31A-31 1.22 0.08 0.5993 0.0301 3.8167 0.1582 0.0462 0.0015
LBD-31A-32 4.32 0.07 0.6066 0.0163 3.6682 0.0848 0.0439 0.0009
LBD-31A-33 3.58 0.08 0.6548 0.0205 3.8497 0.1011 0.0427 0.0010
LBD-31A-34 3.41 0.22 0.7221 0.0121 13.571 0.2170 0.1364 0.0021
LBD-31A-35 2.41 0.70 0.7575 0.0174 21.019 0.4392 0.2013 0.0040
LBD-31A-36 3.48 1.14 0.6268 0.0194 3.8542 0.1006 0.0446 0.0010
LBD-31A-37 2.73 1.32 0.6930 0.0234 7.2205 0.2026 0.0756 0.0019
LBD-31A-38 4.14 0.15 0.4694 0.0208 1.4579 0.0555 0.0225 0.0006
LBD-31A-39 0.60 0.05 0.7699 0.0333 16.445 0.5945 0.1550 0.0052
LBD-31A-40 3.22 0.21 0.5846 0.0198 2.7979 0.0797 0.0347 0.0008
LBD-31A-41 2.98 0.84 0.6501 0.0542 6.8234 0.4661 0.0761 0.0042
LBD-31A-42 0.93 0.03 0.3880 0.0564 1.0751 0.1384 0.0201 0.0014
LBD-31A-43 0.74 0.25 0.7009 0.0573 8.9699 0.5941 0.0928 0.0051
LBD-31A-44 0.81 0.03 0.7147 0.0327 10.501 0.3935 0.1066 0.0035
LBD-31A-45 2.40 0.02 0.4453 0.0395 1.2568 0.0955 0.0205 0.0010
LBD-31A-46 3.33 - 0.4118 0.0426 1.0489 0.0931 0.0185 0.0010
LBD-31A-47 4.72 0.77 0.3588 0.0330 0.8355 0.0678 0.0169 0.0008
LBD-31A-48 4.33 0.16 0.3947 0.0240 1.0048 0.0536 0.0185 0.0006
LBD-31A-49 3.96 0.03 0.2963 0.0315 0.6423 0.0631 0.0157 0.0007
LBD-31A-50 3.65 0.08 0.5301 0.0342 1.9443 0.1040 0.0266 0.0010
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Fig. 6 Triangular diagram of garnet classification from the Luobadui deposit (base map after Meinert et al., 2005)

Gr—Grossularite; Ad—Andradite; Al—Almandine; Sp—Spessartite; Py—Pyrope; Ca-Ti—Perovskite
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Fig. 7 Composition variation of garnet zone from the Luobadui deposit
a. Garnet zone with probe points of LBD-09; b. Variation of iron and aluminum in garnet zone of LBD-09; c. Garnet zone with probe points
of LBD-20B; d. Variation of iron and aluminum in garnet zone of LBD-20B
Gar—Garnet; Sph—Sphalerite; Mag—Magnetite; Car—Carbonate; Ad—Andradite; Gr—Grossularite (Arrow represents the direction
of the points in Fig. 7a, c)
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