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Fig. 1. Diagrammatic geological map of the Dashuigold ore district.
I—Cretaceous; 2— Jurassic; 3— Triassic; 4— Perm ian; 5— Carboniferous; 6— Devonian;
7— M onzonitic porphyry; 8— Granite porphyry; 9— Granodiorite dike; 10— Geological boundary;

11— Attitude of strata; 12— Fault; 13— Syncline; 14— Gold vein.

BREIEGOIR. ABRATURCIR. BOCIR. AWFEREE, L2 F =8B R = A U
RAC R N k5 A e IR, R I, 0P m ) SRR AR 1Bk
W WA TR, DONE . ke Ao R RREE ST, R, T 815
B SRR FA AR R EATREG. ORBRT LR IR SR AL, LA R AR S
KERNEY), D AR EZAT RGN . A . BEFUE . AR AL B T 2
PIBANRE S0 .

2 B [ B kAL SRR AL

2.1 BRAFPRER

AR TAE IR T 15 PEACE - A A IS RO A B AU R 32 4Lk, RIS T
Sy A NI, IFAR X LB B T 8 C-8" 0 AHOCKE, AR 1 AT 2 Wl LA H:

(1) RIKGEW XA RETUCAA A A R b J2 B A TR A 25 4 BURAAIE %
MR, ZHEWIE. Ao BRBEA AR TN 8 (EAT 6" 0 {E3 N 1. 0% F1 27. 4%, 5
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Table 1. Carbon and oxygen isotopic composition of rocks and ores from the Dashui gold ore district
T FE b5 FE 42 B KA 8'3Cppp/ %o 8'%0 ppB/ Y0 5"30smow /%o
1 GB-1751-40 A=K Tk zk-1751 5.1 - 0.8 30.0
2 L-D W KK 92 £k - 1.2 - 21.6 8.6
3 L-10 W B &R 4.3 - 6.8 23.8
4 1022-53 WA KK zK-1022 0.1 - 5.4 25.3
5 DS-33-4 LS iy e KK 80 £k 1.8 - 17.9 12.4
6 1023-97 A 5 A KK zK-1023 1.2 - 11.3 19.2
7 96-70-6 L8 iy e KK 70 28 3.2 - 13.6 16.3
8 1751-52 L8 iy e 1k zK-1751 2.2 - 13.8 16.7
9 DS82-2 LS iy e KK 82 £ - 0.6 - 14.7 15.7
10 ZC-T-C iR 5 i A Al Au-2 7 - 1.1 - 12.7 17.8
11 DS80-6 T g KK 80 £k 4.0 - 22.2 8.0
12 1023-31 T g KK zK-1023 4.3 - 16.8 13.6
13 L-4-1 T g A =E R 2.7 - 12.0 18.5
14 D-A-5 T AT KIAKEWAR 3.8 - 28.3 1.7
15 Z-K-5 T AT AR 1.9 - 11.4 19.1
16 95TW-6 T AT KK 68 Zeli™ A b 2.0 - 13.5 17.0
17 95TW-7 T AT KK 68 Zeli™ b - 2.3 - 11.5 19.0
18 95TW -8 LS iy e KK 68 Bty A ToiR 3.2 - 12.7 17.7
19 95TW-9 LS iy e KK 68 Sl A ToiR 2.2 - 12.9 17.6
20 GD-1 LS iy e KK 0.9 - 14.5 15.8
21 GD-2 LS iy e KK 3.2 52971 8.1
22 GD-3 LS iy e KK - 1.1 - 15.6 14.8
23 GD-4 LS iy e pidb 2.7 - 12.0 18.5
24 GD-5 i A 5 A A KK - 1.7 - 10.9 19.6
25 GD-6 ARy e KK - 1.8 - 11.2 19.3
26 GD-7 LS iy Kok - 7.1 - 19.6 10.7
27 GD-8 R g KK 2.4 - 12.3 18.2
28 GD-9 LI R Pl 4.1 - 23.9 6.2
29 GD-10 I 5 A A KK - 2.7 - 11.6 18.9
30 GD-11 W 5 A A KK - 2.8 - 111 19.4
31 GD-12 IR i Pl - 2.1 - 20.1 10.2
32 D1 V& KK 1.3 - 11.2 19.3
33 D4 AN A KK 2.6 - 15.6 14.9
34 D-6-C LS iy e KK 4.8 - 16.8 13.6
35 D-8 AN A KK 4.7 - 15.3 15.1
36 D-9-B LS iy e KK 2.6 - 20.1 10.1
37 D-11 LS iy e KK 0.2 - 14.9 15.5
38 DS-01 A 5 i A KK 82 £ - 0.9 - 11.9 18.5
39 DS-07 R g KK 84 % 3.5 - 14.9 15.5
40 DS-10-1 R g KK 84 % 1.4 - 21.4 8.8
41 DS-10-2 AN A KK 84 % 0.3 - 13.7 16.7
42 DX6-3-6 R g KK 84 £ 6.1 - 17.4 12.9
43 DX6-3-8 AN A KK 84 £k 1.9 - 4.3 26.4
44 DX6-3-10 KELE KK 84 £k 0.0 1.9 32.8
45 DX6-6-2 KELE KK 70 £k 0.0 2.1 33.0
46 DX6-8-3 KA KK Au-20 74k 0.0 1.1 32.0
47 DX6-8-18 PN KK Au-20 § 44 0.0 1.0 31.9
48 DX6-8-19 pNLEe KK Au-20 § 44 0.0 1.5 32.4
49 DX6-8-20 pNLEe KK Au-20 § 4 0.0 2.5 33.4
50 DX6-8-21 KB KK Au-20 H1E 0.1 0.7 31.6

W1~ 15 SAEAARL, 16~ 37 SEAEHIN T =B\, 38~ 50 S T T4,

1997; AF&h B HESER PR BT 43 b
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Fig. 2. §°C versus 6'°0 diagram of rocks
and m inerals from the Dashuigold deposits.

1—Early calcite; 2— Late calcite; 3— Silicalite;

20%0, A I MEVAR 60 1H WL
IR IEAEL (5. 0% ~ 10. 5% ), M4
K (CRAREKEGAK) 160 (EN
EIEWNI KIS H TN e =N ik v
RIS —ME R AR S i
AHBRTR #h AH LA F AL,

4— Limestone; 5S—Marble.
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[ 2 LR ZE IR, A AAS R 5 TR A AR P I DU RS . WIER A, A i Js 7 141
RGO WA 1) 2 R 22 21 AN DU A UK AR BRI R 62 {l, BT ik
() pH « fo, t B T SEWIRAE SR, oD fo RFEHIHK R A AT S ATk 2 TH] HE A5
AL TR ZE, W £o, 299101 325% 107 pa, JSRART B A SEMA, Bk
R IK G 5 b 28 3ok S A FH 800 T ISR B 28 0k, BRI S R E A 4 4 1 AN ] e
TR 8 c BEH BB /N U SRR S VB E (B R R i .
2.2 fit. A REAR

KRG HETCAB AN F, RS SR U0E, AR TR X N SRR TaS A
[ (Rl 22 A AT T (3% 2).

IIRTEE R, KIKEA DA S - K . RETUAE S s s B AR AR 1
S°SifH, 1M H 21 AR SUSi B N A, o s AEA A T A 1 5 s i EHAR LT
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Table 2. Silicon and oxygen isotopic composition of rocks and m inerals from the Dashui gold deposits

T FE S FE 22 B KA 8" 0 smow %o 538 inps-28 %o
1 BB-1 KAk KK 100 4 10.6 - 0.4
2 BB-2 KIKKETCAT KoK 82 £k 8.3 - 0.3
3 BB-3 A RE A A Bl Au-2 0k 5.7 - 0.6
4 BB-4 W IR FERK A A MR ¥R 6.3 - 0.2
5 BB-5 MAAE S AL 11.3 - 0.2
6 BB-6 KoK KIKAE M 10.5 - 0.3
7 BB-7 KoK A KK AR 9.2 - 0.4
8 DS10-2 BORETUAN A KK 84 2k 11.3 - 0.8
9 DX6-3-8 TR B ACE T A KK 84 & 17.0 - 1.3
10 DX6-8-3 (PN B KK Au-20 & 17.9 - 0.8
11 DX6-8-4 K KK Au-20 144 18.0 - 0.8
12 DX6-8-12 AN A KIK Au-20 F 44 10.2 - 0.7
13 DX6-8-13 WM R KA A KIK Au-20 44 17.5 - 0.1
14 DX6-8-17 BORETCAN A KK Au-20 1A 15.2 - 1.0
15 DX6-8-20 BORETAN A KK Au-20 144 14.6 - 1.0
16 GT6-6-1 BEMETAN A i Y€ 11.0 - 0.5
17 ZQ6-1-7.2 HOETUAT A A A7 WK 12.7 - 0.4
18 7Q6-1-7.3 T ICET £ Bl Au-7 7 13.8 - 0.1
19 7Q6-3-15 W REL ICED SO Au-2 A 1.1 - 0.7
20 7Q6-3-16 W R ICEN SO Au-2 AR 10. 4 - 0.6
21 7Q6-3-17 Ry (A AT A A2 B 11.6 - 0.6
W 1~ 7 SRENARRBESUITI; 8~ 21 SRR O, 1997, AXEBEE S UL BT ARl BRE 5T 4 BT
30 18 ) K are 0 e ot
M & siato MR (B 3) WA o A o L8
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Fig. 3. 6°Siversus 0 'O diagram of rocks and

e (AR AIEEP
SR TR, BRI [R A 3R
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m inerals from the Dashuiore district.
1—Siliceous rock; 2—Magmatic rock;

3—Silicified lim estone.
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K, AR AL S A TTESAT T, S Wk R R A SO L TP ARE SR, 5°siHE %
W S0, HITRIAT A AT, TR IR BRGNS TTIE 4 R, GBI [ 28 &5 7= R R o1,
HHBARW 6 sifi. KK FIA LS A R 07 208 U R s R o R AR
&S i fH, TR BT RO [ PR GO T BRI AR T 8°°S 1 RS i I ELARG AR R (AR f s s, 1l
AE 1A P PR T s RIS R s 7 2CAN [ BT i .
2.3 M. &, AN E

KIKENRE A A F B b B th— b A g, HmA AL AN T 1 um. AR TAE
R BE AT T AT DE A AR T R 2 s, LA N AR 4 -3GOy A it A4 22 44 R A
BB R AT IR 1) 0T B SR IS AE — RIS R 1)

M 3 k. A AR EARE, 6°c. §°0 M oD ALK/, §°C K- 4. 0% ~
= 10.0% 8" Osupw M- 0.3% ~ - 1.2% . 6D M- 61% ~ - 93% . §°C Fl 5D {H /sl i fk

K3 RIKEN T AR A0 2 A T S R IR A 32 20 e
Table 3. Carbon and oxygen isotopic composition of fluid inclusions in hydrothermal

calcite from the Dashui gold deposits

B PRRVAC Ff- b 44 F5 5"3Cpp/ %0 5% 0smow /Yoo SDswmow /%o
7K 1023-91 KK Au-20 SH 4 i Ry - 10.0 - 0.3 - 61
DS80-6 KK@ S0 1k FHL 77 i A - 5.8 - 0.3 - 93
7K 822-84 KK@®FH FHL 77 i A - 4.0 - 0.4 - 84
ZC-Au-2 A Au-2 SHE FH 5 il A - 4.8 - 1.2 - 84

T REA L B BT ST It

FARKR R, 8" o AR U E g KR i, BT A — PR 5K, X5 KK
B AT PR e BT R A IR TR AEAR ) 5, DR b2 SRR AEE N AR I AN v e G b 23 52
AL ISR UK TR A AT A SR B A2 K 60 i 4.

3 b oCE IR SRR

M REESCE . WCED A FIBOT A DU M2 A RE R (k) S5 Rt B Ak
1T T RGERFENRG 0N (£ 4), Wi BT B AES B e vt E ARG + o0 3 R0 75 ith e I
5 FE 4, ZEG TR L A] DASRAS R LA T

(1) RIKEW X ERAE . DA SR A RLIBOT R SR AR L ICR AR RS
ZEMN ., 5K SREE e, BT 148,32~ 352.79 ug/g, T4 186.56 ug/g. MkEHi L
JCER AL 100. 21~ 170. 05 pg/g Z 10l ¥4 127.32 pg/g. K EREE AKX, H1.97 ug/g.
M TR b 2 KARIBOT iR A ZREE I TGRS K 2 ),

(2) FiIFES ) ZLREE /ZHREE. (La/Yb)ns (Ce/Yb)y HUAHIIIL KT 1, ABM+E
R B (K 4y, 5E SR - OB R M AR,
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Table 4. REE compositions of different rocks (ores) from the Dashui gold ore district
P FE i 44 B La| Ce | Pr|Nd|Sm |Eu|Gd|Tb | Dy |Ho| Er|Tm | Yb|Lu| Y | Sc
D6 | FAEALI KBS |55.52) 81.38(10.37|28.67/5.69|1.02|4.56| 0.7 [ 2.62|0.54|1.34]0.18|1.15]0.12(13.49] 4.93
D10 MHALBAE (97,44 140.10(16.52(49.01]9.34 | 1.66 | 6.51 | 0.89]4.22]0.86|2.27| 0.3 |1.840.27 |21.06| 5. 42
D7 KAKINKEN S |41.48] 65.14 | 9.94/26.256.30|1.32|6.78 | 1.08/2.39]0.5 |0.92]0.15[1.19[0.2 |13.538.72
D9 FIKE A 35.82| 58.33 | 7.73/22.03/5.05|1.13|4.90| 0.76|2.02|0.45[1.03|0.14|0.78|0.1 | 9.68| 7.20
D37 | KKEEUGH |36.16] 57.65 | 6.53]22.76/ 4.63 | 1.18 3.62| 0.5 [2.16|0.45|1.06|0.13|0.87|0.1 [10.52[5.25
D8 N KENE 13938 60.93 | 8.19(25.71]5.72|1.27|5.16] 0.712.4 | 0.45]0.65|0.15|1.12]0.2 |13.75/8.98
D36 | KUK 82£kMkA  |41.56| 71.02 | 7.80/27.76|5.62|1.02|3.58| 0.46/1.77]0.33|0.78 0.1 |0.55|0.1 | 7.6 | 2.34
D26 | KK 80 £k ik |27.32] 40.85 | 5.07| 7.27/3.35|0.94 | 4.13| 0.67/1.49|0.24[0.7 | 0.1 |0.56|0.1 | 6.5500.53
D27 | KK 80 ZeiR (A likA |30.87| 52.34 | 6.36]21.925.14|1.02[4.73] 0.72/1.75]0.35|0.79]0.1 |0.67|0.1 | 8.0410.04
D28 | KK 80 £k (kA |35.88| 62.68 | 7.31]25.46]5.62|1.03[4.95| 0.63/1.99]0.37[0.91]0.13]0.78|0.1 | 9.27/9.1
D39 KK 82 £klike [27.01| 42.69 | 4.78|15.04 2.63|0.54|1.79] 0.3 | 0.74]0.16/0.39[0.1 |0.37]|0.1 | 3.57/0.78
D2 | KK 100 EIKEH |57.94 85.43 |10.51(28.67|5.36|0.61 | 4.22| 0.53/1.67|0.36[1.04|0.13|0.82|0.1 | 7.64/1.65
D24 | KK 100 EHKAEH™ [12.99] 25.16 | 2.36] 7.622.52|0.52(3.57| 0.49/1.67|0.3 |0.87]0.1 |0.6 |0.1 | 6.68/1.7
D25 | KK 82 ZMKAET [12.49] 19.44 | 3.36| 7.40{1.81|0.56[1.79| 0.32(0.42|0.18|0.1 | 0.1 [0.27|0.1 | 2.88]1.07
D3 | 5udb TC204 BKAD [36.60 61.22 | 8.17|25.41|5.71[1.20|4.71 | 0.73[2.25|0.5 | 0.91 | 0.14[0.92|0.1 [11.22]8.82
D4 RORFLHKAT™ |38.20] 60.50 | 8.25(24.96]5.41 |1.23|5.46| 0.87/2.18(0.5 [ 0.76|0.15|1.14]0.18 |11.82| 6. 45
D5 sy esyn 35.79| 52.98 | 5.55/21.31[3.95/0.99(2.32] 0.3 |2.22]0.34|1.03|0.15|0.97[0.1 |11.69]8.04
DI | KK 100 LTS [24.36] 33.71 | 4.46|11.01| 2.35]0.41 [ 2.47| 0.36/1.01 | 0.24|0.64|0.1 |0.530.1 | 4.68]1.27
DO | KK 70 &REFS | 1618 3156 | 371 [1215) 229 | 71 | 161 | 26 | 136 | 29 | 8 12 | 91 | 14 | 877 | 350
D12 BMEERCE |25.66] 26.31 | 4.21(17.97/4.77|1.43]6.15|0.91 | 3.47] 0.7 | 1.7 |0.22]0.99| 0.2 |24.19/1.17
DI3 FORFERE TS 4.61| 7.47 |0.72| 3.27/1.03|0.26|1.41 [ 0.3 {0.22] 0.1 | 0.14[0.1 |0.15| 0.1 | 1.36]0.68
D140 | pidb 184 LR | 6674 | 11345 | 1506|4516 514 | 98 | 354 | 39 | 147 | 31 | 85 | 13 | 115 | 15 |[1031| 362
DI5 | KK 82 Z&RENTA [11.66| 18.33 [1.76|7.21|1.62]0.38[1.98 0.3 [0.63|0.17| 0.4 | 0.1 | 0.3 | 0.1 |2.93]0.82
D16 | KK 94 BREFA [22.75 49.09 | 4.5916.31|4.03]0.59[3.68 | 0.59/2.34|0.48| 1.31] 0.2 | 1.21| 0.15012.50 | 4.92
D17 | KK 94 RRELACE | 2.86) 5.91 [1.21|1.88]1 0.49|1.30] 0.3 |0.38]0.17| 0.33] 0.1 | 0.2 | 0.1 |2.66]0.39
D19 | st 184§ bARA | 4.02| 7.45 | 0.91 [ 3.19(1.46|0.35[1.80| 0.3 | 0.64|0.14| 0.33] 0.1 | 0.27 0.1 [3.72]0.64
D20 | st 196 H LKA | 4.13] 7.25 | 0.78(2.49]0.81 1 0.24[1.17] 0.3 |0.17/0.1 | 0.1 | 0.1 | 0.13| 0.1 |1.13]1.1
D23 SR 7.41| 10.44 | 1.04|3.57|1.13]0.35|1.72| 0.3 [0.75]0.16| 0.45 0.1 | 0.39] 0.1 |5.04|1.77
DISY | KK1024K%% | 389 | 808 | 97 [ 346 | 56 | 27 | 81 | 14 | 62 | 12 | 33 | 5 | 31 | 4 | 402 10
D31 KK i A 8.22| 11.53 [1.31[4.36/1.09]0.43| 1 | 0.3 0.79[0.16|0.37| 0.1 | 0.41 | 0.1 | 4.4 |0.89
D350 | KK 80 L JififiAa | 425 | 953 | 152 | 753 | 205 | 90 | 234 | 35 | 190 | 37 | 76 | 11 | 68 | 11 |1350| 90
D329 | KK 1024 Jif#4 | 250 | 188 | 37 [ 162 | 40 | 25 | 72 | 9 | 58 | 13 | 33 | 5 | 27| 4 | 760| 0
D330 | KK &2 &4 | 67 | 112 | 12 | 62 | 4 9 |16 | 3 |18 | 2 2 2 5 2 130 | 10
D349 | 2 R JiMRAT | 1922 2026 | 339 [1317| 355 | 181 | 404 | 60 | 393 | 62 | 123 | 21 | 127 | 24 |2520(1390
D30% A8 7 A 2507 | 1036 | 383 [1539| 305 | 87 | 377 | 52 | 279 | 57 | 134 | 18 | 99 | 15 |3040| 40
T ORI 100 0, HARFER T 100 6, B B S SE IR IR A0 BT
s KKEWKEVAWRLIGER (ug/e) FIESHGITR
Table 5. REE characteristic param eters of rocks (ores) from the Dashui gold ore district

FE b 24 B LREE LLREE | ZHREE YLREE/ZHREE S Eu dCe | (La/Yb)n | (Ce/Yb)n

HHRE (6) 186.56 174. 64 11.92 14.66 0.67 0.78 29.92 17.12

WA (5) 127.32 119.58 7.74 15. 46 0.67 0.85 39.02 24.62

WKER (6) 121.83 113.70 8.13 13.94 0.69 0.82 27.97 16.83
TEFCEN A (7) 54. 46 49.09 5.37 9.14 0.69 0.84 22.69 13.77
KA A (5)]  20.77 17.59 3.18 5.54 0.89 0.84 15.38 10. 42

FRA (6) 8.13 7.08 1.05 6.73 1.02 0.62 10. 40 4.42

KE (1) 1.97 1.73 0.24 7.12 1.23 0.49 8.83 6.67
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Flg. 4. Chondrite-norm alized REE patterns of rocks

and m inerals from the Dashui deposits.
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Abstract

Dashui type gold deposit, a new type of deposits recently discovered in west Q inling
orogenic belt, has very unique ore-form ing characteristics. A systematic study of C-H-O-Si
isotopes and REE geochem istry of various geological bodies in the ore district was carried out
by the authors. The carbon m ight have been derived from deep magmatic resources. Silicon
isotopes are quite similar to those in magma or magmatic hydrothermal solutions. &°Si
values are com paratively low in jasperoid and relatively high and concentrated in siliceous
rocks. C-H-O system of fluid inclusions shows that the ore-form ing fluid is a m ixture of
magmatic water and connate water. Calcite and various altered rocks have m oderate ZREE
values, which are highest in m agm atic rocks and lowest in linestone. ZLREE/ZHREE ratios
of all sam ples are higher than 1. XZREE, XLREE and XHREE tend to increase w ith the inten-
sification of m ineralization. Magm atic rocks show weak to moderate negative anom alies of
Eu but have no anomalies of Ce, while limestone exhibits obviously positive anom alies of Eu
and negative anom alies of Ce. The REE distribution patterns, 6Eu and Oce in varied ores are
close to those in magmatic rocks but quite different from those in linestone. Thus, both sta-
ble isotopes and REE geochem istry indicate that the ore-form ing materials mainly came from
deep sources closely related to Yanshanian tectono-magmatism, and the shallow tectonic ac-
tivities, magmatic intrusion or volcanism and hydrothermal eruptions were probably a series

of evolutionary products of the regional crust during Yanshanian collisional orogeny.



