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GEOCHEMICAL CHARACTERISTICS OF GRANODIORITE
PORPHYRY AND MINERALIZATION STUDY IN THE
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2. Geosciences College of Chengdu University of Technology, Chengdu 610059, Sichuan, China)

Abstract; The rare earth elements (REEs) in granodiorite porphyry and zircon from the Gaerqin copper
deposit of Tibet, China, were geochemically traced, and the mineralization was also studied. The total
levels of REEs in granodiorite porphyry varied slightly (SREE =48.64 x 10 ° ~78.12 x 10 °) with
LREE/HREE =8. 67 ~11. 68. All samples were featured by a right-leaning distribution with enrichment
in light REEs ( LREEs) and depletion in heavy REEs ( HREEs), 8Eu changed from weak negative
anomaly to weak positive anomaly, which is due to the gradual weakening of negative Eu anomalies

caused by crystallization differentiation and a weak positive Eu anomaly in the process of the partially
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remelting growth of the angled magma in the crust. The zircon was found with typical oscillatory zones,

large total REE levels ( SREE = 735. 78 x 10°° ~ 6792.10 x 10 °), LREE depletion, HREE

enrichment, evident Ce positive anomaly and weak negative Eu anomaly. This is because under the

action of mantle fluid, heavy rare earth elements and Ce are more likely to enter the lattice of zircon than

other light rare-earth elements. The weak negative abnormality of Eu is caused by oxidation and leaching

of the late diagenetic rock mass. Comprehensive analysis reveals that the mantle fluid action endowed the

granodiorite porphyry with the characteristics of crust-mantle mixing or even ore-formation. Meanwhile,

the matter-energy exchange between magma and surrounding rocks accounted for the metamorphic

sandstone ore-formation.
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Fig. 1  Geotectonic location and ore body plan of the Gaerqin porphyry copper deposit
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Fig. 2 Manual samples and microscopic photographs of

granodiorite porphyry
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Cathodoluminescence (CL) images of typical zircons

Fig. 3
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Table 1  Test analysis table for rare earth elements of granodiorite porphyry
75 5 A La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu
1 DL025 fERINKBEA 17.6 345 3.77 12.9 2.57 0.62 1.86 0.28 1.56 0.33 0.93 0.13 0.92 0.15
2 DLO27 #RINKBEA 14.4  26.2 2.86 10.4 1.87 0.58 1.44 0.24 1.36 0.27 0.82 0.11 0.80 0.14
3 DLO31 fERINKBESE 16.0 30.0 3.19 11.6 2.19 0.59 1.63 0.26 1.49 0.32 0.87 0.12 0.85 0.14
4 DLO33  fERINKBEAE 141 22,1  2.56 9.16 1.76 0.50 1.34 0.24 1.47 0.34 1.00 0.15 1.03 0.17
5 DLO37 AERINKBEA 105 20.9 2.32 7.79 1.60 0.50 1.22 0.22 1.34 0.30 0.8 0.12 0.83 0.14
xR2 BRAKBREEHRITREXSHITE
Table 2 Rare earth elements related parameter calculation of granodiorite porphyry
Fe =22 LREE HREE L/H SREE La/Yb Sm/Nd Eu/Sm (La/Sm) \ (Gd/Yb) y 3Ce SEu
1 DLO025 71.96 6.16 11.68 78.12 19. 13 0.20 0.24 4.31 1. 63 0.97 0.83
2 DL027 56.31 5.18 10. 87 61.49 18. 00 0.18 0. 31 4.84 1.45 0.93 1. 04
3 DLO31 63.57 5.68 11.19 69. 25 18. 82 0.19 0.27 4. 60 1.55 0.95 0.92
4 DL033 50. 18 5.74 8.74 55.92 13. 69 0.19 0.28 5.04 1. 05 0.82 0.96
5 DL037 43.61 5.03 8.67 48. 64 12. 65 0.21 0. 31 4.13 1. 19 0.98 1. 05
(W#2), ARSI M TR (LREE) 19
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Fig. 4 Standardization diagram of rare earth elements

in granodiorite porphyry
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3 BBRNEABELTITE LAICP-MS HHFER ( x107°%)
Table 3 LA-ICP-MS Rare earth elements data of single grain zircon

= La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu SREE L/H  8Ce 8FEu (La/Sm)y(Lu/Gd)y
DL007-01 0.01 59.02 0.09 2.30 5.31 2.62 36.16 13.75 182.22 78.35 402.64 97.23 1045.11 246.87 2171.69 0.03 191.74 0.43  0.00 53.26
DL007-02 0.03 31.64 0.06 0.91 2.67 1.43 18.09 7.30 102.66 47.24 252.58 65.34 739.84 190.28 1460.06 0.03 135.78 0.47  0.01 82.05
DL007-03 0.00 33.44 0.09 1.47 2.68 1.64 21.26 8.02 108.37 50.00 271.72 70.18 784.29 202.28 1555.43 0.03 115.61 0.46  0.00 74.22
DLO07-04 0.14 34.74 0.14 2.04 4.12 1.93 24.68 8.94 117.70 51.36 268.49 64.81 738.05 182.95 1500.08 0.03 55.19 0.45 0.02 57.82

DL007-05 0.09 30.17 0.05 0.77 2.12 0.84 10.44 4.20 54.58 23.55 126.01 31.69 360.45 90.83 735.78 0.05 112.33 0.45  0.03 67. 84
DL0O07-06 0.05 44.08 0.10 1.67 4.18 2.13 25.24 9.55 133.92 59.79 317.80 81.66 917.62 231.11 1828.90 0.03 112.90 0.49  0.01 71.43
DL007-07 0.00 54.70 0.02 2.52 6.76 2.50 51.08 20.50 266.22 115.58 563.37 128.20 1301.24 284.79 2797.46 0.02 842.78 0.29  0.00 43.49
DLO07-08 1.15 34.40 0.32 2.01 3.02 1.52 18.16 6.86 90.41 40.55 212.63 54.12 616.05 154.21 1235.41 0.04 13.56 0.48 0.24 66. 26
DL0O07-09 0.21 45.81 0.17 2.05 5.32 2.12 25.53 8.67 117.42 49.28 248.21 59.33 657.05 157.01 1378.16 0.04 55.36 0.46  0.03 47.98
DL007-10 0.00 44.55 0.03 1.65 4.87 1.50 33.87 14.51 204.75 93.72 486.29 121.06 1284.51 297.99 2589.30 0.02 392.23 0.26  0.00 68. 64
DLO07-11 0.12 36.32 0.14 2.06 3.37 1.68 19.76 7.44 99.80 45.95 239.97 62.10 708.75 179.06 1406.49 0.03 58.88 0.49  0.02 70.70
DL007-12 0.00 29.23 0.02 0.76 1.63 1.10 11.85 4.56 61.93 28.16 145.71 37.17 423.29 106.68 852.09 0.04 438.10 0.55  0.00 70.25
DL007-13 0.02 58.84 0.17 1.87 6.29 2.34 41.59 15.86 207.85 89.80 455.47 111.93 1224.45 290.68 2507.15 0.03 101.28 0.33  0.00 54.52
DL007-14 0.00 49.55 0.06 1.58 4.19 1.70 28.27 10.72 137.70 61.17 312.84 78.16 843.54 204.64 1734.13 0.03 232.58 0.35  0.00 56. 46
DL007-15 0.00 34.94 0.07 1.35 3.52 1.05 20.49 7.838 107.96 47.01 241.11 59.16 645.20 155.05 1324.77 0.03 153.61 0.29  0.00 59.03
DL007-16 0.03 28.77 0.07 0.88 2.49 1.35 16.95 7.66 110.24 50.74 278.10 71.44 817.01 208.43 1594.16 0.02 107.11 0.47  0.01 95.94

18 4.43 1.51 28.37 11.69 151.42 65.62 337.43 80.66 860.27 199.28 1785.63 0.03 232.02 0.31  0.00 54.80
DL007-18 0.00 30.62 1.21 1.09 14.43 5.90 76.41 33.53 176.18 44.34 510.97 127.88 1024.23 0.03 127.90 0.48  0.00 69. 12

DL007-19 0.06 157.53
FHME 010 46.43
DLO37-1 0.65 84.65
DL037-2  0.00 37.92
DL037-3  0.04 47.72
DL037-4 0.12 44.66
DL037-5 0.03 39.13
DL037-8 0.34 33.20
DL0379 0.00 135.15
DLO37-11 0.06 25.23
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Fig. 5 Standardization diagram of rare earth elements in zircon
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B L ICEME FRRM La’ ™ (1,160 x 107" m)
2 Lo’ FERZ B AN, W 2 B TR (0,84
x107"° m) HHEM KM E T LR KN N
P KRR ST B TR AR MR R R
AN ARG, M ZE FERMEEN
HAG L ICR AN F LA S A, R s
WEEAMRRE, Ce™ (111 x107" m) e84 1L
B Ce'™ (1.01 x 107" m), M HEFFHEY
o' E HE BN R, M BRI E Ce
RS AR A, NTFE T Ce IERH ., Eu
FEA ol U BT M B’ RME R, 85 A
Eu £ 55 & PR AR i N BE A T 9132 21 410 k8
FREC, 8RB DS A I W 1 T 4 8 S 7E WO
Flh Ce IE 5% B, [FIB R BR800 Eu il 5%,
R M A P B AR AT, SRR
H 0 AR AE ] B e IR g e A i

4 ik
4.1 ERFXRERKE

MM AT A R B X P R R B A
el E-MORB'™' | B & 4 % K 7 v 4 B BE % ik 1Y
FRAE s JFAR A FE 7= i 7 8 DL R s AR A A O
BT RS, e R AR Y, 5 e
AR PR Y % B R R — B KRR AR
IR X & AR R I K BE A Si0, & & Fl AL O,
FEREOR, MgO &AL, W Naiit K, & Sr,
ik Y 1 Yb, R¥FEATHR (Rb, Th, U, Sr
) MXFEE, MEgEotR (Nb, Ta, Ti, P,
Zr %) ARSI, BATHAML O MIRIA TS I
fiE s FERI N B A4 HE [ 00 2 40 HE 3T 75 0 i
2, AN HOE U T B AT 08 PR R TR SO I AE
B N BE A M 85 A0 19 B 8 B R R AR SR 7R ARUK
B X BT 1 B B AR B AT W PR

PLEFRRAE IR AR 2R R B X P AT . A A&
%‘;[24] . Zhou Xiong %[25] . Guangchun Fei %[26] fi:
Bl i f ZE AR S5 07 T A 5E, AR Z e £ XA
S AR R B ST 4 B A I A R AL i ) BT S
AE T, RGBS T Pb-Se-Nd [f i
WE5E, A2 Je i 4 DX PN 3 R A B R A 0T ) 5T
R 1A FL A 5% 08 R e AR AR, TR AR5 0 E
ST RE A RIS, NN SR X P S
AR R B A 32 O TR A R, B B R R G M
BB o AT BE B 280 R R B 5 A R R i B
P A A A SO FEAE Y SR AT T X S
RUGRG PR 09 i AL, A A BT W 5 R R AT
WARA IR RRIE, I T 2 00 5 XL
ST
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FE MRS g M b O AR TR T AR
4AGME AN KA TR R W 240 i
552 ANGAE R BT RN AR LA e PR RRAE, 5 3
ASZAE R RS AR R VR AT, 5 4 AN
R LR B4 X AR%JR B AT DR L A% b e g A
WA VER B &, EERM . 0 IRM T HEAM
—RVLEE A PGB, HAT DXl IR R W 244 1 1 5
A6 5 N BE A B AT 50 8 TR e RR AR, W5 R B )
FUSAT 0 A FL A e R s A T A R PR A
WEKIES o, KRB KRR T2 ki
EIX, RNBHEHEERM. 2 A2 EB R IR,
ZORBHW IR B A M2 R 22800 TR A 3T 19 8% 7 %
AR . ML A B PR 45 A B i AR v R, TR RE AT LA
iz T 0 R B B8 R M e 3 A 4 Rk B
VO R A B L IR B A
4.2 R TEEHRIT

PES W — VL 2% 5 1) 4 3 T A i 72 2 7Y K
M BT ARMIE AR A AR S, 0 R I8 B M B BB b
He 2 [A] 98 VL 230 04 Bt 95 PAT 6 B R AR o O =Rk oy
THRMES . HAl, KREHFEM M TN H
AR b JE 2K o T U A o DR R AR e 2 1] 1
RESRE P A BT R AL BAE G kA, LR DR AR
Hi s — 22 AR A M Al T R A A b A
Bl J5 5| A b g RS RE 5 B0HS 43 Hb 5 R AR E R P AR
KA K, & MHEIRY LT 45 5 ilon B il 1e
MINKBES, X —d R, KEFRAR ALY T
0 M 300 A B 2R AR, TRD S T O AR o e e 2K
KA AEDEEEEH, SEERD ST,
EATEE AR BT 35 5 K R s 2 e Y
2 fb Ay LR R

5 #i

(1) ERNKIES A RK LR (LREE)
X E %, Efo0R (HREE) #iXF—Ht, 3Eu
H1 55 905 — 55 1 5 W TR B R AR . X O TR O
8 JECREAE 51 A 3t 5 388 o0 B B A S o A K Y
R, B T 4R R R BN L Bu SR
117 BLES Y IE Eu 5% o

(2) SAZBM B NIREGHE, BRAR
TR, BT, R LEEE, IE Ce 5t
AR AR . X N O 7R R AR AE TR,
Wt R K Ce I ERM LUK B RS HEAR A

Arks TR, Eu 5255 59 005 0 W e iR 5 A 1k %
AR P EL

(3) PR Mk Z (8] B R $8 P41 45 51 ¢ & 51 M ot
YERT, B RS i 3 1A L R BOHTE 0 b 52 FE A
A IR G A CE TR R AR R TR B Y
G AR 1 R s S NP AR S ey
KR, SEERRD AT .
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