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Abstract

The Dazhuangzi gold deposit is controlled by a low-angle fault zone along the marble strata of the Jingshan
Group in the margin of the Jiaolai Basin. Gold mineralization occurs in the cements of the siliceous marble tec-
tonic breccias and cataclastic rocks within the ore-controlling fault structure. Geochemical characteristics fully
imply strong exchange of materials between the host rocks and the ore-forming fluid. Gold mineralization is
closely related to Si0,, Fe,O3;, Na,O and such elements as As, Cd, Hg, Cu and Pb. Ores assume LREE enrich-
ment and Eu positive anomaly. REE values have some similarities between the mafic dikes and show ore inherit-
ing characteristics of the protolith. These features suggest that the host rocks were affected by deep fluid. S,
Pb, C-O and H-O isotopes and fluid inclusions indicate that ore-forming materials were derived from the upper
mantle and the lower crust, which exhibit features of multiple sources. Ore-forming solutions originated mainly
from magmatic water and were accompanied by the participation of meteoric water. The ore-forming solutions

there experienced strong deep fluid-wall rock interaction during the mineralization. The deep fluid extracted par-
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tial materials from the wall rocks to participate in mineral fluid circulation.
Key words: geochemistry, ore-forming fluid, tectonic breccia, Dazhuangzi gold deposit
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Fig. 1 Geological sketch map of the Dazhuangzi gold deposit (modified after Zhang et al. ,1998)
1—Quaternary; 2—Marble of Jingshan Group; 3—Tremolite schist of Jingshan Group; 4—Biotite plagioclase gneiss of Jingshan Group; 5—Plagio-

clase-amphibolite from Jingshan Group; 6—No. I-1 tectonic breccias type ore body; 7—Pyrite-quartz vein type ore body; 8—Granite; 9—Silicified
rock; 10—Strike-slip fault; 11—Normal fault; 12—Measured/inferred fault; 13-—FExploration Line and its serial number; 14—Dazhangzi gold deposit
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Fig. 2 Geological section along No. 1 exploration line of the Dazhuangzi gold deposit
1—Biotite-homblende plagioclase gneiss; 2—Plagioclase-amphibolite; 3—Greenschist; 4—Phyllic mylonite; S—Tectonic breccias and
cataclastic type ore body; 6—Fault; 7—Drill hole and its serial number; 8—Gallery
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K1 KETFEVEREAUESIREE(w(B) /%)
Table 1 Major element analyses of rocks and ores from the Dazhuangzi gold deposit [ w(B) /%)

K55 i SiO, TiO, ALO; FeO Fe,0; MnO Ca0
DZ-208 TR BERR A L AH f N 46.87 0.91 14.59 4.51 3.94 0.12 9.31
DZ-209 TEMKANE 48.74 0.80 14.69 4.43 4.49 0.12 9.48
DZ-210 LRBRBE A 57.25 0.71 17.98 3.47 3.49 0.11 6.29
3Z-4 TEAL KT TR 15 f 8RS 10.80 0.15 4.07 4.88 1.45 0.13 27.22
3Z5 B RH A RS 31.38 0.19 4.02 3.82 0.74 0.10 19.35
3Z-6 SREEL RHE A TRA 53.89 0.26 4.38 1.98 1.25 0.10 17.51
3z-7 A 53.95 0.12 1.15 2.07 6.30 0.06 0.57
378 ALK S RS 22.38 0.02 0.49 1.62 0.56 0.06 25.65
3Z-10 TRAXRMES 82.37 0.27 6.55 2.92 0.92 0.04 0.37
3Z-12 THRBE KRS 65.92 0.78 12.83 3.81 3.44 0.08 2.39
32-13 EBE 41.40 2.40 12.14 8.34 3.12 0.13 9.82
272 TR A N E R A 63.94 1.02 13.04 2.41 5.55 0.07 2.32
DZ-203 TR RRE 68.75 0.72 12.51 1.53 5.52 0.07 0.62
DZZW1 BERALE 93.40 0.08 2.42 0.36 1.17 0.04 0.19
DZZW2 BREEL A 95.54 0.04 1.04 0.69 0.72 0.04 0.39
DZ-016 B RS RS 16.35 0.02 0.23 1.03 1.01 0.05 27.03
DZ-222 BRECREE LKA 18.84 0.02 0.46 1.27 0.77 0.10 25.92
LR L 2 15.76 1.85  Tfe:0.95 32.51
R,-001 Bz FR A" 4.68 0.01 0.62 0.19 0.075 0.008 27.17
Y002 KH g 3.89 0.02 2.20 0.26 0.69 0.042 29.83
%08 K 7.62 0.04 0.30 0.12 0.10 0.01 31.8
#-01 K 0.03 1.08 0.23 0.19 0.010 29.72
Be55 Hit MgO K,O Na,0O P,0s Pk Bt
DZ-208 TR BER S AR NS 2.74 1.97 2.35 0.39 12.39 100.09
DZ-209 FASK AN 2.99 1.90 2.04 0.19 9.48 99.35
DZ-210 FREBAFKARE 2.65 1.39 4.55 0.46 1.73 100.08
3Z-4 HALKREE S RS 12.94 1.16 - 0.08 37.16 100.04
3Z5 REAL KA MRS 10.34 1.29 - 0.04 28.40 99.67
326 HEL R A AT 1.51 1.22 0.15 0.06 15.40 97.711
327 o 0.59 0.31 4.50 0.02 7.64 77.28
37-8 AL KB R RE 14.02 0.12 - 0.04 34.82 99.78
3Z-10 TRAKMES 0.56 2.25 - 0.04 3.60 99.89
3Z-12 TREZ_KAKRE 0.68 3.80 2.23 0.21 3.56 99.73
3Z-13 otz a 7.18 1.77 2.35 0.72 10.16 99.79
272 TOAR HK £ [N T B 1.57 3.95 0.40 0.28 5.10 99.65
DZ-203 TRER RS 0.90 3.27 1.69 0.18 3.55 99.31
DZZW1 BERuE - 1.37 - 0.01 0.67 99.71
DZZW?2 BERRELE - 0.37 0.16 - 0.54 99.53
DZ-016 B KRHE TR SE 16.08 0.14 - - 38.43 100.37
DZ-222 BECRE RS 15.38 0.19 - 0.01 36.99 99.95
FILIRmRREL A" 13.15 0.26 0.12
R,-001 Bz ERAHLE 23.05 0.09 0.16
Y002 K 19.43 0.20 0.14
#%-08 KA 19.30 0.10 0.19
%01 K 21.11 0.18 0.21

BT P ER R BRI S IR BB ST AT .« — "R s » ABRTIIL B KRB A 26, 5 805, 1998; = < WAL, 1996, H
H1, R,-001 3R dRAEEA, YOO2 il B34, 1508 S miAEF L4, 7-01 ARG EH .
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R2 KREFEVHKBERTABLITESNER(w(B)/(ng/e))
Table 2 Trace element and REE analyses of rocks and ores from the Dazhuangzi gold deposit(w(B) /(pg/g)]

e bt La Ce Pr Nd Sm Eu Gd Tb Dy Ho
DZ-208 TURBESEH LR AINE 32,41 7440 9.22 4221 7.06 2.45 6.16 0.98 511 1.34
DZ-209 TFEMKANE 16.29 35.93 4.24 19.38 3.50 1.61 3.70 0.67 3.97 1.11
DZz-210 TRBEMR A RRE 43.55 78.63 9.93 43.56 6.98 2.85 6.26 0.92 4.56 1.13
3Z-4 BALKHUE MG MAERS 8.93 18.78 2.43  9.60 2.55 1.31 3.48 0.73 4.36 1.17
3Z-5 REAL KBS RS 6.15 11.79 1.35 6.11 1.44 0.76 1.71 0.37 2.34 0.64
32-6 SEEEEL KA R ATA 11.22 23.66 2.8 10.91 2.09 0.76 2.26 0.43 2.5  0.69
327 ¥a 463 9.26 0.9 3.90 0.63 0.17 0.56 0.07 0.32 0.08
3Z-8 BALREA RS 2.56 5.05 0.5 2.65 0.66 03 072 0.14 0.76 0.20
3Z-10 TRAEMAES 18.22 44.96 3.30 13.48 2.73 0.71 3.45 0.73 471 1.32
3Z-12 THREBZ KBS 61.98 109.0 13.86 62.69 12.53 5.09 12.80 2.37 13.59 3.64
3Z-13 JRBE 47.96 85.4 9.95 43.33 821 3.93 820 1.39 7.42 1.79
272 TR ANERERS  95.25 207.2 23.14 103.4 17.11 5.89 14.79 2.27 11.33 2.80
DZ-203 TR RE 38.78 109.0 8.80 38.24 7.8 3.16 8.52 1.61 9.92 2.78
DZZW1 BREEAE 8.00 1541 1.66 7.04 1.39 0.44 1.56 0.32 2.14 0.62
DZZW?2 BREAE 2.57 5.13 0.55 2.33 0.48 0.17 0.50 0.11 0.62 0.17
DZ-016 REAL R IEE R RS 2.64 5.90 0.58 2.48 0.49 0.40 0.63 0.10 0.54 0.14
DZz-222 BECREAL 2.52  5.08 0.55 2.45 0.48 0.39 0.57 0.10 0.59 0.15
R2-001* FILBFERPRER A K 8.8 16 3.5 6.5 1.2 0.26 0.69 0.49 2.3 0.24
Y002 * H=RRHEE 3.0 7.0 1.0 4.0 0.7 0.15 0.72 0.40 0.57 0.33
S Eyid Er Tm Yb Lu Y YREE  XCe/ZY**  SEu™*  8Ce**
DZ-208 TiREs AR AINE 317 0.51  3.06 0.42  32.2  188.25 8.08 1.52 0.9
DZ-209 FRBKMNE 2.69 0.44 2.74 0.38 27.1 96.65 5.16 1.39  0.89
DZ-210 EEBRIAKARE 2.73  0.39  2.42 0.33 28.57 204.24 9.90 1.3 0.75
374 REAL KBS R fRRS  2.83  0.48  2.88  0.43 33.66  59.96 2.67 1.35 0.85
3Z5 R RIS RBRE 1.52  0.26 1.51 0.20 16.41  36.15 3.23 1.50  0.80
3726 SREE RS R RS 1.65 0.28 1.48 0.22 18.45  61.07 5.38 1.09  0.86
327 i 0.18 0.03 0.16 0.03 1.81  20.98 13.67 0.89 0.85
3Z-8 BAARHE A BB 0.45 0.07 0.35 0.04 6.59 14.6 4.35 1.62  0.82
3Z-10 TRAEMEE 3.26 0.56 3.44 0.45 31.73 101.32 4.65 0.72 1.07
3Z-12 THEBEZZKAKE 8.35 1.37 7.81 1.06 83.44 316.14 5.20 1.25  0.73
3Z13 JEBEE 3.89 0.58 3.21 0.44 43.11  225.70 7.38 1.49  0.75
272 BIRAKMINEFRERSE  6.52 1.03 599 0.80 64.61 497.52 9.93 1.1 0.89
DZ-203 TRERSKRE 6.40 1.10 6.57 0.90 66.54 243.66 5.45 1.20 1.17
DZZW1 TR 1.61 0.26 1.67 0.23 15.81  42.35 4.04 0.93 0.8
DZZW2 BREAE 0.42 0.07 0.44 0.06 4.33 13.62 4.70 1.08  0.84
DZ-016 BEALKHEARHRE 0.31 005 0.27 0.03 4.12 14.56 6.03 2.24  0.94
DZ-222 BECRIELAEE 0.33 0.05 0.32 0.04 4.46 13.58 5.44 2.31  0.85
R2-001" SRR EREL R 2K 0.73 0.05 0.25 0.05 2.3 41.06 7.55 0.8 0.66
Y002 * HABFIRHEE 0.7 0.32  0.34 0.02 4.7 19.25 4.66 0.66  0.89

WA - EBHE B IR S IR AT .« IR, 1996; * BN 1,
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Fig. 5 Chondrite-normalized REE patterns of rocks and ores
from the Dazhuangzi gold deposit
1—Silicified marble tectonic breccia; 2—Silicified marble cataclastic
rock; 3—Strong silicified-marble tectonic breccia; 4—Ore; 5—Silici-
fied marble cataclastic rock; 6—Lamprophyre; 7—Silicified rock in
Houjia; 8—Silicified rock in Houjia; 9— Silicified marble cataclastic
rock; 10—Lamellar silicified marble
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Bo TERRIRINLR S 1AM E (B 6) F RPN E
BRRERR, K, ATRE AT A B RAE B S
FEEAPLERE L AR MR, w0 2K A N AT
1 1L B - 208 3 1k 2 A4 TR P, 3 M 4 ol R A X
Bk, BEARBBAENRE S, KKN%(1998a;
1999) R % E 2 (2003 ) 5 I R A5 45 et 2 9, 3%
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Fig. 6 27Pb/2%Pb versus 2°Pb/?**Pb diagram of the
Dazhuangzi gold deposit
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1B IR, BRI RERHE , T SR B RS
BC EHBMELRHE, A BOELHN
13.48%0.12.29%0, SR AR IEHE KB A LK =IL 5
L5 SBOH LML, 55 X ANEBE L LB
A (SO MHR 19.89%0 ) AHZEHIE (3£ 3), 7E 8BC
SO XRFREME (K 7) L, 06 RGBT Ea KN
MAENEEEERBR AR BN, Bk, RERME
RN ST RER T A AR BE

3 JRE ARSI R R IR

KK 45 (1998b) K B #2545 (2005) BF 5T R,
REETAEREE SR BEE BE/ NI
o FANEREER D, LREII R, EEE
AWK, 2D MEE FERRE., BEERRE
RFEAHRH AAEEER, SHIE—BN 5% ~
10% , K/NEH 6~12 pm £ . IWAECEEEEM
XL, AARHNAR W R BB, —BHR
Spm ZEA0, IMEAR R £ BT ATIAS 3 R Bk
(¥ pH{EH 6.70, w(NaCl, R 1.05% ~4.96%,
JE S BRI ARER B Ak (% E #%%,2005) .
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Table 3 _Carbon and hydrogen isotopic compositions of ores and rocks from the Dazhuangzi gold deposit
VR oA WExtH 3B Copp /%o 3" Ogmow /%o BERRIE
KEF&H
FERRY A VaE ) -2.351 13.48 [ S92 i~
LS5 O A Bk piy>a —-1.59% 5.73 155k 2 g
LA A bk Jifea -2.356 10.40 158k 3B
FLEE RS yy. > 1.953 19.89 Y XSMEREL
AR A ;). %t ~2.200 12.29 15943 hE-
TALH S ARk JrfRA -2.0 11.9 BRXE,2002
TS Jr iR A bk HEa -2.0 10.9 FERIE,2002
FALI S 7 A bk Hga -0.4 7.7 EFRIE,2002
L3 5 O g4 ik HRE -1.4 6.7 BRI, 2002
s Es
AR piy. X2 -4.9 12.9 ZBEH7,1988
PhARE FHiRa -4.8 11.6 2229, 1988
PhAFE Fa -5.1 12.5 Z=p= i, 1988
Lghesy Py >a) -5.1 12.5 ZEEH, 1988
AFITERK Jr A 5.4 12.9 2%, 1988
o3 ZE] pip. e -5.4 13.1 ZH2H9,1988
BAR
HBBEE FHRa -3.6 10.5 A%, 1995
P Vi) 2t -3.9 11.4 HEHAE,1995
s -2~-8 5.5~14.5 Deines, 1989
A A -5+ Hoefs, 1987
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Fig. 7 83C versus 880 diagram of ores and rocks
from the Dazhuangzi gold deposit
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VA Ar BRI K (115.62 £1.01) Ma, 5
S & FIR R E R T (A IEOAP Ar FRE
4% 117 Ma) K BTG (KT Rb-Sr ML
#% 128 Ma) B MU AR —B (484, 2001) , Bl 4
TIERFHERDELHN, XBHE-EKIES
PIREH, B OBt 4R 5B A B R ZLh K i
SR T HREASKKES, A ES CH-O iRk
_ETH(RUERBASE, 2001 ; 2 B 4%, 2003) , &8 K TE
BE RS IES RV

MR, BRAKRET &0 ™0 TUHRA
MHER, WS- ERE LS 5 TR, HE
BAEASZMTBERE T EENREKER, X
5P TR LR =2 AR ORGSR R
FRET ERERETVHE. SV AR, EEY kK
B0 RKBRE, WEBHRAFK, FEZRKAME=
FUN-PR AR A UTR G 2 1, R 9 B 2k IR
RAGRIER G- REHHERT ERRER, H
WA A s Bl - A ME RIS, &
AR EE A &7 e — M B 4, 7R3 R
FCE e — B BOE T, B FE BN
ERUU AT IR (Stanko, 1954 ; Koppel et al. ,1974;
Reimer, 1984; Minter et al., 1988; Spangenberg et
al. ,2001 ; Frimmel, 2002 ; Meier et al. ,2009)

W EARKEF &0 H5 . sk 2 BRI
KRBT AR BUL S AR

(1) REFE&T 7 T A % LA KA
A 1 T R AR Y, LARE AL R A TR S B o K

FEE RS BRHANREMRELRET LR
I, B T 2B MG ER WM EfRaRE
v

Q) ¥E . MEBILERFH L TR BIRMLETR
W, R HO SRR LBRAIMY R, &
75 Si0,.Fe,0;.NayO & As.Cd.Hg.Cu.Pb F#
BUTEEEXREY., £—EBE L, As . Hg. Ag.
Pb.Co,Ni.Cu.Zn.Mo.Cd.Sn Fu K5 Au REH
IR AT R, T EARAEERR LT
R Mok LERERE,

3) B BERMNESERE R, BV Yk
WHEEZ, BAFEAR LRSS, WFEEREY
B, SEERMERABRY RAERLE —ERNEXBR
PPE IR , 332 B K S K

(4) FaBEEAEZRKSEKERERNE
W B 5 3K TR AR AE, WSS RRE VB & Na¥ K7 .Cl7
SO; ™ HIMREE B iR iAo
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