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Sources of ore-forming materials of
Dehelongwa copper(gold) deposit in Qinghai Province, China
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Abstract: The Dehelongwa copper(gold) deposit, located in the north-east part of Qinghai-Tibet Plateau, is a magmatic
hydrothermal deposit and the mineralization mainly belongs to magmatic hydrothermal mineralization period including
two mineralization stages of quartz-chalcopyrite and arsenopyrite. Based on the research related to the deposit’s
ore-forming geological conditions, the compositions of S, Pb isotopes as well as the characteristics about fluid inclusions
and rare earth elements were systematically studied, and the origin of ore-forming materials was discussed. It is shown
that the 6**(Scpr) values of ore minerals distribute widely (—3.08 X 10 °~7.00X 10>) and are similar to that of magmatic
sulfur, which suggests that the deposit’s sulfur may be sourced from the intermediate-acid intrusive rocks. Meanwhile,
the Pb isotopic composition of ore sulfides is stable and the ore lead is ordinary common lead with little U and Th
radiogenic lead. According to the tracer analysis regarding the characteristic parameters, lead composition model and Af
—Ay diagram, the conclusion is drawn that the ore lead is typically crust-mantle mixed subduction lead and comes from
intrusive magmatical rocks formed under the circumstance of subduction orogeny. Additionally, the geochemical

characteristics about fluid inclusions and rare earth elements both suggest that mass ore-forming materials may originate
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from intrusive magmatical rocks while few may be sourced from around strata. Comprehensively, it is believed that

ore-forming materials may mainly come from the deep magma formed by subduction orogeny, crust and mantle

components both play an important role in providing them.

Key words: Dehelongwa; sulfur isotope; lead isotope; copper(gold) deposit; fluid inclusion
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Fig. 1 Regional geological map of Dehelongwa deposit (modified from Ref. [4]): 1—Quaternary; 2—Triassic Lower Longwuhe
group; 3—Permian Lower Daguanshan group; 4—Diorite; 5—Granodiorite; 6—Porphyritic granodiorite; 7—Lamprophyre vein; 8—
Diorite-dyke; 9—Fault; 10—Copper-gold deposit
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Fig. 2 Geologic sketch map of Dehelongwa Cu(Au) deposit: 1—Quaternary; 2—Feldspathic quartz sandstone; 3—Quartz
sandstone; 4—Siliceous slate and sandstone; 5—Siltstone and hornfellized slate; 6—Pebbled coarse sandstone; 7—Silicified marble;

8—Argillite and sandstone; 9—Fine-grained feldspar sandstone; 10—Granodiorite; 11—Diorite; 12—Skarn; 13—Orebody; 14—

Measured and inferred fault
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5.45X107°, FHMEA—0.74X 107 2 HEHHIHFEM T
SC*SconH AT 4.5X 10°~5.0X 107 Z [i], “F-IIME N
4.8X107; 2 PEEERI RS 0C*Scor) iy 2.2X 107~
7.0X107°%, FEIMEN 4.6X107°; 1 HHEED FE S
3C*Sepr) N 6.2X10°(IL# 1), — &5, AL —H,S
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Table 1 Sulfur and lead isotopic compositions of ore sulfides from Dehelongwa deposit
A= 5 RS Y] 5(*s)/107 206pp/2ph 27pb/2Ph 208pb/2Ph
1 DH-26 2 -3.08 18.021 15.513 38.075
2 DH-32 G -1.54 18.118 15.476 38.108
3 DK-27 i 1.61
4 DK-18 2 -2.31 18.227 15.551 38.390
5 DK-11 2 5.45 18.019 15.515 38.079
6 DK-26 2 0.23 18.605 15.562 38.617
7 DK-12 2 -2.31 18.185 15.535 38.230
8 DK-9 2 -1.67 18.070 15.562 38.247
9 DK-20 G 18.458 15.616 38.644
10 KQ20082315 T 4.5
11 KQ20082317 el 6.2
12 KQ20082318 ERCN 7.0
13 KQ20082316 HY 5.0
14 KQ20082314 WY 22
15 SPX-1 WY 18.058 15.581 38.154
16 SPX-3 WY 18.163 15.590 38.191
17 SPX-5 WY 18.384 15.625 38.385
18 SPX-6 WY 18.476 15.641 38.531
19 SPX-8 720N 18.710 15.636 38.416

1~10 JRHHk BT AT, DR A A wCBOt 5T 8kt 11~19 AREdik B SCIR[5].

1-10 testing data sourcing from this paper are tested by Wuhan Research Institute of Geology and Minerals, 11—19 testing data come

from Ref. [5].



%22 55 3 W e, S FiHES

JEE (G BT W) JFORIR 765

Wi TP JRED S IO R S34%,
RRAETR PR et i A AL S5 DA A 0 e 8 HE [ ]
PLER AT S 6C*Scon) (HHIH PR d1 K2 /K
PR BT, R, REDTIX B 4 R
B SR SR 6C*Scon) EAFAE R
EE, AR, ENS R R TR R R
WF%EP OC*Scon) M E ARMUFHA B, RWIES R
AT R R [ 47 25 20 e L IA 214

3.2 BEGIEARES

2 1 A, 8 HFEb RS 2°Pb/ *Pb LL(E A
T 18.019~18.605, “F-¥J{HA 18.213, #ZH 0.213;
27pb/*%Pb LU AT 15.476~15.616, “FH(EH N 15.541,
W 0.042; 2®Pb/*Pb LLIE N 38.075~38.644,
SPIME N 38.299, Bk 0.230. 5 FRECERAALE A
2pp/ 2P ELAEARL LY 18.058~18.710, “F-3I{E N
18.352, #2h 0.298; *Pb/™Pb LM N 15.581~
15.641, FHIMEN 15612, WK 0.030; **Pb/*™Pb
LUA R 38.191~38.531, ~F-34E 4 38.323, % 0.181.
ST S, FIREA R 5 A 5 L EBCh R E,
ARG N, AR RS IEFARE, U Al Th
SRFE S DR A 2 A

FIH H-H 5 Bt (1, R4 Geokit 72
FPU TS AG A e b ™ R AT A0 AL R4
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FH 2 W A A e (AR LR 9.25~9.49,
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F 2 EEENXY A Pb AR A AR S
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Fig. 3 Canon Pb isotope histogram of Dehelongwa Cu(Au)
deposit“z]: C—Common lead; Th— Thorium lead; U—

Anomalous uranium lead district; J—1J district

Table 2 Lead isotopic characteristic parameters of ore sulfides from Dehelongwa deposit

5 Wy RIMFER/ Ma ) 1 Th/'U Aa AB Ay BRI
H-26 BERD 344 0.599 9.34 3.77 64.60 1320 31.01
DH-32 BERD 226 0.588 9.25 3.72 60.98 1021 26.72
DK-18 BERD 203 0.586 9.38 3.77 65.56 15.00 3331
DK-11 BERD 347 0.599 9.34 3.77 6472 1335 31.25 .
DK-26 20 -26.1 0.567 9.37 3.70 70.08  14.80  29.48 AL
DK-12 BERD 251 0.590 9.36 3.75 66.86 14.18  31.10
DK-20 BERD 367 0.601 9.43 3.83 69.35 1652  36.69
DK-9 BERD 152 0.582 9.49 3.80 75.08  19.02  37.90
SPX-1 WA 399 9.47 3.79 7121 1793 3558
SPX-3 ERCN 334 9.47 3.76 72.17  18.18  33.70
SPX-5 LN 217 9.52 3.73 7585  19.90  33.79  SCR[S)
SPX-6 PRCIN 170 9.54 3.75 7756 20.73  35.67
SPX-8 ERIR ~7 9.51 3.58 78.07 19.72 2523

Aa=[alaM(#)~1]1X 1 000, AB=[B/AM(#)~11X 1000, Ay=[y/yM(f)~1]X 1 000.
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Table 3 REE abundance and characteristics of intrusive rocks, quartzes and pyrites from Dehelongwa deposit

3.3 REE =43
3 A ARG T B A RS- R A Ak S
WA BRI XA A9, 38 REE & & ARG IES

w/107¢

B HE )

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er
DF-1 AR NEKAE 11,60 2480 3.10 13.00 3.42  0.79 3.35 0.56 347 070  2.19
DF-4 MARIKIEN A 27.50 5440 5.80 20.50 4.34  0.79 4.23 0.63 3.65 072 228
DF-6 MARIKIEN A 24.00 46.50 528 18.90 415 083 3.70 0.59 337 067 2.07
DF-9 K H 24.00 5320 639 2580 620 1.40 6.06 096 576 119  3.59
DF-11 MARIKIEN A 14.00 34.80 4.54 18.80 423  0.75 3.45 049 249 052 1.52
DF-12 REMRAERE 290 830 1.19 560 143 028 1.63 027 177 034  1.02
DH-19 Az N 1670 3510 4.11 1720 3.86 1.14 4.28 0.67 407 082 244
DH-28 BIKAERIN KA 1540 39.90 5.02 21.00 4.46  0.92 451 0.69 410 0.83 246
DHLW11 e 817 1254 197 781  1.65 029 1.37 021 1.04 021 059
DHLW12 e 4421 7621 825 2731 492  0.59 436 0.63 372 072 232
DHLW13 e 495 996 128 462 151 0.5 1.42 032 229 047 173
DHLW15 e 39.93 70.61 8.12 2622 457 0.73 3.91 059 292 056 1.76
DHLW16 720N 18.35 3347 3.96 1466 291 0.75 2.85 0.50 2.87 056 1.6l
DHLW17 LY 1269 2596 3.49 1579 3.69  0.79 4.17 072 437 068 174
DHLW18 720N 12,62 2585 3.56 1574 377  0.73 4.11 0.69 427 084 242
FE FEE ) LALN L/H Lay/Yby 6(Eu) 6(Ce) La/Sm La/Yb

Tm Yb Lu Y YREE
DF-1 MARERINKS 030 214 031 1920 8893 1.76 3.51 071 091 339 542
DF-4 MARHIKIEN A 031 232 035 20.50 14832 3.24 7.67 0.56 093 634 11.85
DF-6 MARIKIEN A 028 2,01 031 1890 13156 3.12 7.73 0.64 089 578 11.94
DF-9 RS 0.53 339 0.52 33.10 17209 2.12 4.58 070 095 387  7.08
DF-11 MARIKIEN A 020 142 021 14.10 10152 3.16 6.38 0.59 097 331 986
DF-12 IKEOAMRAERS 013 092 0.12 970 3560 1.24 2.04 0.56 0.99 2.03 3.5
DH-19 Az N 0.32 226 032 21.70 11499 2.12 4.78 0.86 093 433  7.39
DH-28 PIRAERNKS 035 227 034 2310 12535 224 4.39 0.63 1.01 345  6.78
DHLW11 e 0.08 073 0.13 8.83 4565 246 7.22 0.58 0.68 494 11.16
DHLW12 e 036 261 041 2594 20259 393 1095 038 084 898 16.93
DHLW13 e 033 255 043 19.04 51.07 0.79 1.26 031 087 328 194
DHLW15 e 028 206 032 2252 18512 430 1253 052 084 874 1937
DHLW16 R 029 171 031 22.01 10683 226 6.94 080 0.85 630 10.72
DHLW17 LY 027 1.68 027 1578 92.07 2.10 4.90 062 086 344  7.57
DHLW18 720N 040 227 037 1657 9420 1.95 3.59 0.57 0.85 335 555

AR TR IR GORRIE T ABTL, MRS BT e A9, S8 Lo SO 2 Gk 9]

REE testing data of intrusions coming from this paper are tested by Guiling Research Institute of Geology and Mineral Resources;

REE testing data of quartzes and pyrites come from Ref. [9].
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