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Fluid Evolution and Mineralization Mechanism in Qibaoshan

Au—Cu Deposit, Shandong Province
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(School of Geology and Mining Engineering, Xinjiang Key Laboratory for Geodynamic Processes and Metallogenic
Prognosis of the Central Asian Orogenic Belt, Xinjiang University, Urumqi Xinjiang 830047, China)

Abstract : The Qibaoshan Au-Cu deposit is located in the southwestern Shandong Peninsula. Mineralization
occurs in breccia and veins within pyroxene diorite and quartz diorite porphyry. Three paragenetic stages are
identified in Qibaoshan Au—Cu deposit: stage I specularite-gold—quartz, stage II pyrite—chalcopyrite—quartz, and
stage III poor sulfide-quartz—calcite. Stage I fluids in vapor-rich and daughter mineral bearing inclusions have
salinities of 0.7 ~ 5.4 wt.% and 40.6 ~ 51.3 wt.% homogenization temperature of 352 ~ 479 ° C; Stage II fluids
in liquid-rich, vapor-rich and daughter mineral bearing inclusions have salinities of 0.7 ~ 2.1 wt.%, 4.2 ~ 184
wt.%, 34.5 ~ 40.2 wt.%, respectively, homogenization temperature of 233 ~ 342 ° C; Stage 3 fluids in liquid-rich
inclusions have salinities of 5.0 ~ 9.9 wt.% and homogenization temperature of 135 ~ 246 ° C. Oxygen, hydrogen,
and carbon isotopic data of quartz indicate that the ore-forming fluids were of magmatic origin, then mixed with
meteoric water, and had a water—rock reaction with carbon—bearing strata. Sulfur isotopic data for chalcopyrite
and pyrite reveal that the ore—forming materials were mainly derived from quartz diorite porphyry, with minor
contributions from wall rocks Qibaoshan is a mesothermal magmatic hydrothermal deposit.
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Fig 1 (a) Tectonic map of eastern China; (b) Regional geological map of the Shandong Peninsula (modified after

reference [15])
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Fig 2 (a) Geological map of the Qibaoshan Au-Cu deposit (modified after reference [11]); (b) Geological cross—
section of the ore bodies (modified after reference [11])
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Fig 3 Photographs of ore from the Qibaoshan Au—Cu deposit
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Fig 4 Photomicrographs and backscattered electron images showing important mineral assemblages of the
Qibaoshan Au—Cu deposit
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Fig 5 Photomicrographs of fluid inclusions in quartz grains of the Qibaoshan Au-Cu deposit
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Tab 1 Microthermometric data from fluid inclusions in hydrothermal quartz of the Qibaoshan Au-Cu deposit

ﬁﬁﬁl‘l BJ/I\‘E&L %ﬂ ﬁ E L:d’ﬁitt Tm(ice) ( : C) Tm(NaCl) ( ’ C) EE(W‘?%) Th ( ) C)

QB-01 I VL 15 70 ~ 80 0.7 ~-3.3 1.2~ 54 365 ~ 411
S2 9 351 ~ 432 43.5 ~ 51.1 352 ~ 432
QB-03 I VL 14 80 ~ 90 0.7~ 3.8 363 ~ 398
S2 9 378 ~ 433 45.1 ~ 51.3 378 ~ 433
QB-05 I Sa 16 331 ~ 382 40.7 ~ 45.5 355 ~ 403
QB-06 I S1 7 15 ~ 30 447 ~ 479
QB-09 I VL 5 75 ~ 85 -2.8 ~-0.9 1.6 ~ 4.6 369 ~ 412
S2 16 330 ~ 369 40.6 ~ 44.2 356 ~ 387
QB-11 I Sa 12 368 ~ 410 44.9 ~ 48.5 368 ~ 412
VL 6 75 ~ 85 0.9 ~-2.1 1.6 ~ 3.5 367 ~ 405
QB-13 I VL 5 ~ 95 395 ~ 425
QB-18 i LV 18 15 ~ 25 -14.7 ~ 8.7 12,5 ~ 18.4 249 ~ 329
S2 8 258 ~ 322 35.0 ~ 39.9 265 ~ 322
QB-22 I LV 12 20 ~ 25 5.2 ~ 25 4.2~ 8.1 288 ~ 339
VL 5 ~ 70 04 ~-1.2 0.7~ 21 307 ~ 342
QB-25 I LV 16 20 ~ 25 —11.4 ~ 8.7 125 ~ 154 243 ~ 315
S2 7 254 ~ 325 34.5 ~ 40.2 257 ~ 298
QB-28 1T LV 15 15 ~ 25 7.3 ~—4.2 6.9 ~ 10.9 233 ~ 264
QB-29 II Sa 12 265 ~ 313 35.6 ~ 39.2 260 ~ 322
QB-31 11T LvV 16 20 ~ 25 6.5 ~ -3.5 5.7~9.9 135 ~ 187
QB-32 IIT LV 12 15 ~ 20 5.6 ~-3.4 5.6 ~ 8.7 165 ~ 246
QB-36 111 LV 9 15 ~ 20 -5.0 ~ 3.6 59~ 179 156 ~ 223
QB-37 IIT LV 21 20 ~ 25 -6.3 ~ 3.0 5.0 ~ 9.6 147 ~ 203

HF: Tingice) HUKEIRE; Tmacy HASETUYEEVEMEE; Ty B —iRE.

L 580 - HARE - AN B FE LTS, . S, - VLA, 43514 1h60% . 30% . 10%. FHERT, S, ZEAK
I 3R — 07X (1) SHRSETER , FO PR TER , B — 20 ; (2) FO 5k, SMETH
&K, WEERE— 2 ; (3) SAHS T WE RIEHE K, BEARE— 2. Hoh st (3) Sohm. S,
PR ES52 ~ 433° C, TH YR IREE295 ~ 433° C, R EREE37.8 ~ 51.3 wt.% ; S, BB L T-0 W18 —
AR BN — , ¥R E447 ~ 479 ° C; VLAV EAVGTEE-3.3 ~ 0.7 C, X NEREE1.2 ~ 5.4 wt.% , FLEK
¥—ZSH, Y363 ~ 425° C.

IL B0 —ARmM B B A BLV ., VL SR, 4355 F50% . 30% . 20%. LV ZEARVK S
ME-2.5 ~ —14.7°C, X422 ~ 18.4 wt.% , FLEMIE— B AR 4233 ~ 339 ° C 5 VLAMT KUK IR
JE-1.2 ~-0.4°C, XERE0.7 ~ 2.1 wt.% , WEARE— AR F307 ~ 342 ° C; SRV BRI 1B
BRI R A — =, T WA RE254 ~ 325° C, XM EhE34.5 ~ 40.2 wt. %, FUFERY— ZWAH 1R E
H257 ~ 322° C.

1. FEAY A9 T B Bk B LV LB, 053 T R SRR R AR S 530 . LAk
VKSR -6.5 ~ -3.0°C, XWELE5.0 ~ 9.9 wt. %, IR — Z AR IREE 135 ~ 246 ° C.
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LI B 120 A S i H-O-CIRI A Z AT A R R (3R2) 1 6150 4 (AVERAL1.1 ~ 13.4%0, § Dy {HTEIH
-106.2 ~ -86.6%0 , 5'*CHAE-24.7 ~ -1.9%0 , HHEClayton* ) £15&-/KF-HF PR EL(1 000Ina ;4 g = 3.38 x 10° x
T2 —3.40), HEFREUER 0,0 [HMHE-2.5 ~ 7.9%0. BRFAIR ML R TR (F3) : sPFEHFE 5 6%4S
HTEH0.8 ~ 4.8%0, V-IAME2.9%0 , 51 EEKT FEF 534S HTEFE0.4 ~6.1%0 , “F-I4{H4.4%0.
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Tab 2 H-O-C isotope data from quartz of the Qibaoshan Au-Cu deposit
i BBt 0 51805;,@(%0) smow  0Dm,0(%0)smow  Th (°C)  60m,0 (%) smow  6Cuyo (%0) DB
QB-01 I A 11.3 ~86.6 370 6.5 -1.9
QB-03 I A% 11.7 -89.1 410 7.9 -6.2
QB-09 I A% 11.6 -92.4 370 6.8 -5.5
QB-11 I A% 11.4 -02.2 410 7.6 ~11.0
QB-18 II A% 114 -101.9 300 4.5 -12.9
QB—22 I A% 11.9 -101.2 260 3.4 -13.3
QB25 II A% 11.2 -104.5 300 4.3 -15.1
QB-28 I Ak 11.1 ~104.1 260 2.6 7.6
QB-31 III A% 12.1 -105.2 160 -2.5 -16.3
QB-32 III A 12.0 -105.3 200 0.3 -15.8
QB-36 III f3% 13.4 -106.2 160 -1.2 -24.7
QB-37 III A% 12.8 -103.8 200 1.1 -20.1
#x 3 EEUACCuF KEIT RESKTHRRMNESMER
Tab 3 Sulfur isotope data from chalcopyrite and pyrite of the Qibaoshan Au-Cu deposit
FE Y 5348%1{%(%0) cDT KA E
JT-1-1 HHRA 4.8 EEFLZK64 , —42 m bRE
JT-2-1 R 2.8 EEFLZK65, —75 m b
JT-2-2 HHA 2.7 5FLZK65, —371 m bR
JT-4-1 pigiolon 3.6 £5LZK141, ~150 m A5
JT-7-1 AT 0.8 EHFLZK143, 545 m HniE
JT-3-1 BT 0.4 £5FLZK64, —40 m Hri
JT-3-2 G 4.9 £5FLZK64, —45 m bR
JT-5-1 BT 6.1 £5FLZK65, —370 m FRES
JT-6-1 ECRN 5.3 £EFLZK141, —152 m #5iE
JT-6-2 BT 5.5 £HfLZK143, 540 m 5
4 i
4.1 RINHEBEREHEE
VLRI IR TN R R R . b —
1 Au-Culy BEL-TT BEE 1Al s Vi P R 8, 4 F ik I P Ly
BGAESE . (1) T-TIRY BoAfy SR o3t H 80 & S AH S 1 4——f———;‘;)'ul‘?d‘:ﬁ“ff.,rrr—*
WER (VLEY) , 878 AR & A Ka i<k o i T eobersT w
KAy (2) FAERESM (VL) K& 7095k ;34007_ _a00bars NaCl+ A
(SH)) HA -8 —iReE, s Rk, 4+ 7 Wi o]
REWIRIHABAAS (Hse); (3) aFTHE T g pf sum vmess
. N - " _ 7 OB, SH G A
AR (SHY), RIH T Y5 ST [R5 — B B, LV 3,35
NS s . § 200 B, VLI 5
s, RV T U RS T I LR B 10bars-—----- L g
I 0 AL M L5 4 S L I WAL LV AR
S . S N N . 100 T T T T T T T T T
AT, APPSR IR . i g Driesner and 0 10 20 30 40 50 60

Heinrich®S i P-T-Xn.c! B (E16) , T-TIFT B i fAc 1)
TR ) 0] 38 o o L B AR A 38— S R R
APAE, I Besk = FeiAs B e , (e LV %Y
AR —IREE SR G A e MR R 7. Ak
S IEE ARG, JFRAE TRk T, UL
FKIREERT | AR SR R 77 80 ~ 200 bar, AR

L (Wt.%)
6 £ =E WAu-Cufl" KNaCl-Hy Off ZP-T-
Xnac1 ElfE (REHES %3 [36])
Fig 6 P-T—Xnac1 diagram of NaCl-H2O system
in Qibaoshan Au-Cu deposit (after reference
[36])
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0.8 ~ 2.0 km.
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Fig 7 6Dvs. 680 diagram in Qibaoshan Au-Cu
deposit (after reference [38])
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