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The sketch geological map of the Yulong porphyry Cu deposit
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1—Adula Formation of Upper Triassic;2—lower part of Bolilia Formation of Upper Triassic; 3—middle part of Bolilia Formation of Upper
Triassic; 4—upper part of Bolilia Formation of Upper Triassic;5— Jiapila Formation of Upper Triassic; 6—albite or quartz albite porphyry;
7—Himalayan quartz monzonitic porphyry;8—Himalayan monzonitic granite-porphyry;9—skarn;10

Cu-+S ore; 15

lower content oxide copper ore; 11

copper ore of hornfels type;12—oxide copper-rich ore; 13—oxide copper ore; 14 copper-bearing iron ore; 16— hornfels of

calcite and dolomite and diopside; 17—ore body number; 18— monitoring and measuring tensional faults and numbers; 19—monitoring and

measuring geological boundary
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Fig. 2 The three dimensional stereomodel of the No. I ore body in Yulong porphyry Cu deposit
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1—Porphyry;2— 1 -1 ore-controlling;3— [ -2 ore-controlling;4— [ -3 ore-controlling
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Fig. 3 The three dimensional stereomodel of the No. ]| ore body in Yulong porphyry Cu deposit
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1—Porphyry;2—middle part of Bolilia Formation;3—lower part of Bolilia Formation;4— Jipila Formation;5—No. [I ore body
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Fig. 4 The three dimensional stereomodel of the No. V ore body in Yulong porphyry Cu deposit
1—BEA M2 P BRI T B3 AR 44— VEF K
1—Porphyry;2—lower part of Bolilia Formation;3—Jipila Formation;4—No. V ore body
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Fig.5 The spatial distribution of ore types of the No. | ore body in Yulong porphyry Cu deposit
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1—Wall rock;2—No. Il ore body;3—No. V ore body;4—porphyry;5—vein ore;6— veinlet-dissemination ore;7—dissemination ore
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Table 1 Chemical compositions of rocks from the Yulong porphyry copper deposit( % )

FE 5 4 e B & R Si0O;, TiO, Al Oy Fe; Oy MnO MgO CaO Nay O K, O P, 05
P1-21 TR BT 63. 42 0. 34 17.45 2.54 0.08 0.79 3.24 3.71 4.4 0.29
P1-24 AT 67. 47 0.33 15. 69 2.32 0.02 0. 54 2.35 3.3 4.88 0.06

ZK1808-42 AT LIS 63.72 0.35 17.51 2.45 0.08 0.83 3.29 3.77 4,45 0.29

ZK59-19 WAL fLIE A 66. 4 0.38 13.18 2.71 0.059 0.62 0.49 1.61 6.97 0.19
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Table 2 Calculated parameter and analyses results of REE ( X 107°) from the Yulong porphyry copper deposit

N FE5h 44 PR La Ce Nd Sm Eu Th Yb Lu LREE >REE|(La/Yb)n| 8Eu | 8Ce
/HREE]
96P1-14 TR A B 48.33|91.45 [34.90| 6.78 | 1.31 | 0.73 | 2.40 | 0.33 | 11.29 |209. 88| 13.43 |0.77 | 0.93
96P1-16 TR KBS 45.67|103.66(42.24| 7.54 | 1.23 | 0.46 | 1.21 | 0.17 | 19.52 |222.92| 25.16 |0.77 | 1.01
96P1-21 SR B 65.99|168.44(60.98|10.38| 1.48 | 0.44 | 1.84 | 0.21 | 25.91 |338.12| 23.91 |0.75|1.09
96P1-24 ZRAE KBS 83.36(193.10|71.77|13.71] 1.76 | 0.73 | 1.61 | 0. 16 | 24.01 [400. 88| 34.52 |0.67 | 1.04
ZK1808-28 G PR ALY Bk 8.20 | 13.72 (10.99| 3.35 | 0.64 [ 0.71 | 2.08|0.30 | 2.62 | 53.67 | 36.04 |0.64|0.74
ZK1808-34 W H LB 4,62 ] 1.22 | 4.671.28]0.25|0.22(0.28(0.22| 3.29 |16.37 | 2.63 |0.69]0.17
ZK1808-38 T ALBEE 46.98[112.47(54.07| 7.55 | 1.24 | 0.43 | 1.13 | 0.12 | 22.92 |246.18| 11.00 | 0.78 | 1.00
7ZK1808-42 AT fLIE A 38.88102.59(57.25[11.47|1.94 [ 0.77 | 2.03 | 0.31 | 12.5 [243.26| 27.72 |0.77 | 1.02
ZK32-12 VoAb | B 2k 1L BE 2 Bk 3.20 | 5.38 [3.67]0.91]0.15]0.23]0.60[0.11| 3.11 |18.55| 12.77 |0.53|0.78
ZK51-3 PALBE A 3.25] 6.13 | 5.58(2.19|0.71|0.48(1.76|0.27 | 1.61 |30.18 | 3.56 |0.950.76
ZK51-6 LTS 2.66 | 5.88 [3.95(1.37(0.330.34|1.11[0.18 2 22.36 | 1.23 ]0.73]0.89
ZK32-1 HORAB 2 0 A 7.94 | 11.8 |8.43[2.7310.97 | 0.61{2.01|0.34| 2.33 |47.59 | 2.63 |1.02]0.72
ZK32-5 RSB BET WA | 4.09 | 6.25 | 3.33|1.01[0.29]0.210.79]0.13| 3.12 |20.72 | 3.45 |0.88]0.78
ZK32-8 L /RUE R R ) 1.99 | 3.25 | 2.66[0.78[0.13]0.11]0.21|0.03| 4.45 | 11.38| 6.32 |0.64|0.73
ZK32-9 | &k el A AT A ] 6.22 | 9.3 [11.27|1.42(0.37(0.22]0.58 [0.09| 6.34 [35.15| 7.15 |0.88|0.62
ZK36-4 LEAIYCRB T B (27,99 46.17 [68.64| 14.8 | 0.74 [ 0.33 | 1.2 | 0.21 | 20.27 |177.03| 15.55 |0.41 |0.61
ZK36-6 HOlk Wk m w4 H A | 6.71] 7.34 | 8.9 | 2.61]0.95[0.56|0.97|0.19| 2.47 |38.87 | 4.61 |1.05]|0.53
ZK36-7 BRSSP A [ 3.87 | 1.93 | 5.872.39]0.67(0.41[1.02|0.15| 1.71 |24.11| 2.53 ]0.91|0.26

K3 FERHEERTEAMETITAR

Table 3 Composition of trace element of rocks from the Yulong porphyry copper deposit

i G FE5h 4% B Fe Na K Ca Tl Sc Cr Co Ni Cu Zn Rb | Sr
96P1-14 RIS 0.81]0.66]7.30]0.17 | 0.6 |11.06| 23 | 3.4 | <6 | 6200 | 201 | 366 | 259
96P1-16 TR R B 1.41 |1.9347 5.60 [—0.92 0.6 | 4.8 | 15 | 3.2 | 68 | 2200 | 342 | 254 | 305
96P1-21 —RKiEKEKE 1.8 [3.16 | 2.55|1.55| 0.5 | 4.78| 22 9.1 | <6 | 14600 | 288 | 173 | 852
96P1-24 ZRAE R B 1.62(2.91|3.32(2.12|<<0.5[4.75| 19 | 2. 67 | 4100 | 221 | 189 | 739
ZK1808-28 A YR ALY Bk A B 11.35/0.02 | 0.48 | 0.09 |<C0.5[13.55| 37 |24.2| 54 | 11000 | 495 49 | 80
7ZK1808-34 i BB 24.17]0.02 | 0.11 |<<0.01] 0.7 | 0.44| 9 |145.2| 108 | 7700 | 601 | 18 |<C40
ZK1808-38 AL BE A 1,721 2.59 | 2.54 (2,96 | 1.3 |6.42| 33 | 7.4 | 47 | 1100 | 318 | 138 | 292
7ZK1808-42 R LA 3.37 1 0.72 | 1.36 |11.38| _ |5.01] 22 78 | 154 |104300| 501 98 | <40
ZK32-12 Je sl BB AL BE A ik 9.011{0.04|0.1110.77 _ 5.76 | 36 5.6 70 | 10100 | 620 | 112 |<C40
ZK51-3 P B A 11.02|0.04 | 0.04 | 0.06 | _ |8.87| 20 |18.3| 52 | 10500 | 5495 7 |<<40
ZK51-6 RALTE A 15.18]0.04 | 0.05 | 0.2 _19.12| 36 |46.3| 47 | 11100 [10.09%| 15 [<<40
5 FE AL 44 R Cs Ta As Zr Mo Ag Ba Hf w Au Th U
96P1-14 TR R B 16.3 ] 0.51 | 81.4 | 113 | 27.6 | 7.2 | 1408 | 6.6 | 20.4 | 30.8 | 16.8 [14.32
96P1-16 TR KB 10.1/0.91{90.1| 118 | 7.1 |12.9 | 493 12 13 | 37.3 | 36.51 |5.57
96P1-21 TR B 5.2 | 1.22 | 48.8 | 141 |<C0.7| 5.5 | 752 [ 10.9 | 12.1 | 46.5 | 28.58 |2.57
96P1-24 CRIEHBEA 7.6 [ 1.08|24.3| 146 | 5.1 | 5.6 | 1209 | 8.4 | 18.9 | <<0.1|22.26 |1.84
7K1808-28 A YERR AL kA 3.9 | 0.77 |206.2| 51 [<C0.7[13.8| 116 | 2.6 |253.8| 97.5 | 5.18 [0.39
ZK1808-34 iR A BEE 1.1 0.25(250.1| 84 |10.1[18.2| <50 | 0.3 [105.8| 97.3 | 1.15 | 1.4
ZK1808-38 T AL BE A 18.4 [ 0.08 | 41.8| 108 |<<0.7| 2.1 | 773 | 5.7 | 2.5 | 36.2 | 18.67 [3.72
7ZK1808-42 b LB s 9.5 30.8| 96 | 2.3 | 8.3 | 444 | 4.8 [ 64.7 | 51.4 | 15.77 |4.94
ZK32-12 VAL B 1k B A Ik 234.4] 0.4 | 350 | <10 | 3.2 |<C0.1| 121 | 1.9 | 264 | 135 | 3.14 [4.51
ZK51-3 T AL B 3.8 | 0.21| 111 | <10 | 4.9 | 23 | 214 1 27 | 12.1 | 2.8 |26.8
ZK51-6 TALBEA 76.6|0.12 | 122 | <10 | 3.5 |<<C0.1| 100 | 1.7 | 70 0.5 | 5.51 |15.3

:CaNa K Fe Tl & 5 50704 20 HARTE R & AL X100, dy AR 4% B b 35 16 43 7 % 0

Y@ TAKE Rl HRMEIGCR SERE  ah Tims BT el IR KA &2 05 YA
SAHLEEHAE . BMA AN TR S EAA -2 . Ta (58S Zr, HE 95 5% WU X 5% B A
P BN ENTEA M E R R BRI R AE. BB PR MNA M. Yb 57 5N R E 5K
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Fig. 7 Diagram of Rb/Sr-Ba/Rb of the Yulong porphyries
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Table 4 The composition of sulfur isotope from Yulong porphyry copper deposit
N 3% S(%0)
i R’ FE it 5 L P, g = 3
ZK32-11 kY 1 2.05
ZK51-8 BN 1 1.76
ZK44-6 T 1 1.06
ZK59-14 T 1 2.34
ZK32-W5 D 1 1.68
ZK34-10 W 1 5.97
) ZK51-10 W 1 2.40
I+VS7H K559 B 1 154 X

ZK59-10 B 1 1.39
7ZK1808-14 WA 1 1.39
ZK1808-41 W 1 1.37
ZK36-5 HERH 1 2.93

ZK59-W1 W RS 1 —1.30

P1-31 (=g 1 —11.49
MASBEA T S840 gk 23 —0.5~3.8 2. 40
TR B B 6 +0.9~2.8 2.08
ol A B YEAHT 2 +2.4~42.8 2. 60

AR B R+ B AR 31 —0.5~+3.8 2.35 s
. B 37, 1984

R WA 9 +1.4~+2.3 2.05
5+ s D 14 —21.4~+1.1 0. 14
KEAE+THE S LR 4 +1.4~13.8 7.33
Ty A% [ R 22 —21.4~13.8 1. 80

RS FEREARTTY. EREPKHNSRECLEANR
Table S Compositions of hydrogen and oxygen isotope of

minerals and inclusions from Yulong porphyry copper deposit

FE it G 5 SRR | 8" 0(%0, SMOW) | 8D(%:, SMOW)
ZK42-4 i 10. 2 —86.5
7K21-6 = 7.1
ZK51-5 R 23.6 —75.1
ZK51-6 Hi 9.6 —93.6
ZK59-1 *i 17.2
ZK32-16 Hi+ 16.6 —111.7
ZK35-5 s+ —116.7
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Table 6 Components (X 107°) of fluid inclusions in Yulong porphyry copper deposit

o A Jﬁ%%:éiﬁf?{ : ’ﬁfﬂﬁiﬁj\‘ : 7,?&&.&% : — oH
C)H H, | CO | CH, | CO, | H,O | KT | Na® [Ca?" [Mg2* | Lit | F- | CI= |SO? [HCO;
ZK42-4 Y 100~600 | 0.25 | 2.50 | 1.00 |50.00| 1000 | 4.40 | 5.86 | 1.00 | 0.21 | 0.00 [50.00| 6.40 | 5.00 | 0.00 | 6.97
ZK32-11 | #4%:W" | 100~400 | 0.30 | 0.00 | 0.00 [50.00|350.0| 1.74 | 1.34 | 6.00 | 1.05 | 0.01 | 28.0 | 2.00 [120. 00| 0. 00 | 5. 40
T R B ST B R A 2
F®7T ERWMERYTBE BT EH KX
Table 7 Metallogenic age in Yulong porphyry copper deposit
A W 7 t(Ma) g e /A Liges
B A) S R KA B B B U-Pb 40.9 30,1990
ETY Rb-Sr % i} £& 52.0+0.2 83,1990 WIHR R L {E 0. 70663
ZRAER RS 0 Ar/3 Ar 52.84+1.68 83,1990
TRAEK S #41 U-Pb 38.9+0.8 Jiang et al. ,2006
BR B ARG B B I OE KBS Rb-Sr 45 I £& 44.5+2.5 W% 3 2004 IR L {E 0. 70638
BEA A0 FEHIH Re-Os 40.1%1.8 Hou et al. ,2003
BEAHEHD A FE4HH" Re-Os 40.1+1.8 FHE A 25,2009
i =g N #4 U-Pb 41.6+1.4 YA, 2002
BR RIS #:44 U-Pb 43.640.8 AR L2006
B ZRKIEKBES g&47 U-Pb 43.040.5~43.840.7 F RS, 2009
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Geological Characteristics and Metallogenic Model
in the Yulong Porphyry Copper Deposit, East Tibet
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Abstract

The Yulong porphyry copper deposit, one of the super-large porphyry copper deposits in the world,
has aroused great interest among researchers and a great amount of achievement has been made since its
discovery. With the exploitation of Yulong porphyry copper deposit entering into a new phase, it is
important to review and summarize the study results of Yulong porphyry copper deposit because the
understanding of mineralization characteristics and model will not only give a exploration direction in the
area but provide a solid base for subsequent exploration. This study, taking use of Micromine, established
a 3-D model of main orebodies and then analyzed the spatial distribution rules of orebodies and ore types.
Based on the analysis of whole-rock, trace elements and REE, and geochemical characteristics of fluid
inclusion, metallogenic model of the Yulong porphyry copper deposit in combination with isotopic dating
was established. Therefore, the establishing of the model is of great significance for guiding the
exploration breakthrough and potential assessments both in the Yulong porphyry copper deposit as well as

porphyry copper deposits in the Sanjiang area.

Key words: porphyry copper deposit; geological characteristics; metallogenic model; Yulong
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