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STUDY ON THE GEOCHEMICAL CHARACTERISTICS AND ORE-FORMING
FLUIDS OF HENANZHUANG GOLD DEPOSIT
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Abstract: The Henanzhuang Gold Deposit is located on the Qinling tectonic belt in southernmost North China Plate
with the host rock of a set of calc-muddy carbonate rock formation. The mineralization is controlled by strata and
structure. The sources and metallogenic conditions of ore-forming fluid are studied by analyzing the trace, rare earth
elements and C-H-O-S isotopes. The results show that the ore-forming fluid derived from magma is affected by later
metamorphism and sedimentary reformation. The C and partial O elements come from the dissolution of marine
carbonate, and catalyze the enrichment of Au. The S isotope and trace elements data indicate the deposit was formed in
the anoxic reducing environment with the ore-forming fluid derived from deep crust or mantle. The geological and
geochemical characteristics of the Henanzhuang Gold Deposit are similar to those of altered rock-type gold deposits,
thus it should be classified as the latter.
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Fig. I Geological sketch map of Henanzhuang Gold Deposit
1—4f5 P4 2R (Quaternary ) ; 2—UIESLA L KIS (serpentinized marble); 3—#RHS TN % (amphibolite) ; 4—FH A7 KA (dolomite marble); 5—&RHS A
JJBK %A (amphibolite gneiss); 6—/E 4% 7 1k K B %A (mylonitized marble); 7—F % (schist); 8—4F X %5 (granite); 9—" 1A (orebody ) ; 10—H" X fif &

(deposit location)
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Fig. 2 Microphotographs of ore samples
A—PER A1k (mylonitization ) ; B—HRiARAE fH45H) (granoblastic texture); C— 7 it f7 =154 (calcite with erosion edge); D—4H fiki2 JLtk # 2k
(veinlet-disseminated pyrite) ; E—ERR LT (spherical pyrite); F—H#84: (native gold)
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Table 1 Contents of trace elements in the ore samples from Henanzhuang Gold Deposit

R Au Ag Sn Bi W Mo Ti v Co Ni

HNZ16-1 2400 0.1 2.02 0.13 453 0.8 13065.1 505.3 86.6 47.6

HNZ16-2 1390 0.11 2.31 0.24 49.58 3.84 12447.7 490.8 63.4 52.3

BHNZ16-1 6900 0.16 3.04 0.12 31.98 4.97 11144.6 293.1 48.9 51.9

K S Pb As Sh Cu Fe S Th U Hg

HNZ16-1 13 556.46 9.75 1459 9.1 1.96 4.58 1.23 359

HNZ16-2 14.3 546.07 9.23 151.8 14 0.265 2.92 1.85 108

BHNZ16-1 12.2 376.7 11.94 144.6 12.6 0.528 7.5 1.17 69.9

SR Au Hg 7 107, Fe S 2 102, Hid g 10,
x2 AEESTSAEMRBELEMNAER
Table 2 Contents of trace elements in the rock samples from Henanzhuang Gold Deposit
FES RS R Au Ag  Sn Bi w Mo Ti % Co Ni Pb As Sh Cu

HNZ16-3-1 peiibey 221 0.02 1.00 0.03 0.77 1.34 59.20 4.10 0.40 2.50 8.20 2.82 0.54 6.80
HNZ16-3-2 peiibey 2.89 0.04 1.00 0.04 1045 5098 102.30 3.80 0.70 190 440 2.92 0.57  22.00
HNZ16-3-3 pLibes 13.67 0.07 1.11 0.35 8.11 1.56 1518.40 4750 8.00 3090 1430 2327 354 57.20
HNZ16-3-8 pLibes 2953 0.02 1.00 0.02 1.54  0.68 387.60 19.70  3.00 040 470 3333 0.70 7.90
HNZ16-3-5 pLibes 11.09 0.05 092 0.67 1.43 0.40 1428.50 39.80 6.70 550 11.20 36.06 0.79 43.80
HNZ16-3-4  Jiffillk 236 0.04 148 0.06 5.79 0.32 2184.50 5420 8.60 19.60 12.60 25.04 035 10.30
HNZ16-3-6 BEVE A 7272 0.06 1.81 0.30 6.23 0.32 4334.00 126.70 1580 9.10 1740 81.09 252 14.70
HNZ16-3-9 BERE A 5.96 0.09 263 048 10.89 2.66 513.20 79.00 870 1390 37.50 317.55 435 5490
HNZ16-3-10 BER A 2347 020 224 1.87 4.88 1.97 833.90 6490 540 11.70 39.00 20148 6.75 50.10
HNZ16-3-11 BEVE A 1217 022 324 442 1293 239 10720.10  453.20 93.00 43.70 14.70 4445 6.33 387.90
HNZ16-3-12 #HAMAINAE  1.92 0.07 154 0.11 0.64 4.01 11105.10  425.10 51.00 39.00 13.60 7.51 0.83  47.70
HNZ16-3-13 #HAMINAE  1.66 0.03 1.00 0.06 0.87 0.27 137.30 1140 1.50 1.90 540 1023  0.60 5.00
HNZ16-3-14 #HMNA  8.10 0.07 396 0.60 8697 3.99 6637.30 35750 36.80 7290 8.10 1558 232 217.60
HNZ16-3-15 RHAMAINA 396 009 211 060 153 039 6229.50  354.10 52.90 5270 870 7.67 0.70 156.50

B AL Au S 107, H4k 10
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Table 3 Contents of rare earth elements in the ore samples

FE & B1-1 B1-2 BI-3 B2-2 B2-3 B2-6 B2-8
A SET BBRT SRk adelk Ak adelk Ak
La 1359 756 1416 145 1332 2232 23.88
Ce 3141 1521 2883 29.11 264 4224 48.6
Pr 416  1.62 3.24 3.77 34 5.02  5.65
Nd 1791 633 1176 1578 144 20.76 23.28
Sm 329 135 2.1 3.05 282  3.76 4.4
Eu 0.72  0.18 0.33 0.95 0.89 1.13 1.21
Gd 372 141 225 2.99 286 356 422
Th 0.63 0.18 0.3 0.52 0.5 0.62  0.68
Dy 388 1.17 1.92 3.25 287 373 427
Ho 077 0.24 0.42 0.68 0.6 0.74  0.89
Er 1.94 0.5 1.23 1.73 1.54 202 233
Tm 031 0.15 0.18 0.29 026 034 037
Yb 196 0.72 1.35 1.83 1.61 2.14 239
Lu 032 0.15 0.21 0.29 026  0.37 0.4
Y 20.7 6.6 11.01 1695 156 2028 23.28

>REE 846 37.02 6828 78.75 71.72 108.74 122.58

LREE 71.07 3225 6042 67.16 6122 9522 107.03
HREE 13.53  4.77 7.86 1159 105 13.52 15.55
LREE/HREE 525  6.76 7.69 5.79 583 7.04 688
Lay/Yby 497 753 7.52 5.68 5.94 7.5 7.17
oEu 0.63 0.4 0.46 0.95 095 093 085
6Ce 1.02  1.02 1 0.94 094 094 099
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Fig. 3 Chondrite-normalized REE patterns of the pyrite and
quartz vein
1~3— 8" (pyrite) ; 4~7T—A7 Y&k (quartz vein)
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Table 4 Test data of the C-H-O-S isotopes

e TRE A U7 8D\_swow/%o 8"Ovcwon/%o  8"Ova/%o 8" Cyann/%eo 80 1p0/%o 8%S/%o
HNZ16-B13 Ak FaEs -104.7 11.5 -19.36 491
HNZ16-B16 Ak PaE -94.9 11.2 -19.66 4.61
HNZ16-B17 Ak A -108.6 12.5 -18.36 5.91
HNZ16-B18 A3k A -113.1 12.7 -18.16 6.11
HNZ16-B6 KIA I A -94 10 -20.86 0.8 3.41
HNZ16-B5 KELE i ftAa 16.45 -14.41 0.56 9.86
HNZ16-Bl11 KA I 16.1 -14.76 -0.14 9.51
ZK1603-11 i ke it 21.6 -9.26 2.04 15.01
ZK1605-14 RN 2 e s JiftA 18.1 -12.76 1.81 11.51
HNZ16-B3 LR & Bk Eig730N 21
HNZ16-B7 Fom Pk gy Eig730N 11.3
HNZ16-B8 EiEER N R /R /3 10.4
HNZ16-B9 TEAL R & Eig730N 10.5
HNZ16-B10 TR R BA 2 B L3 11
ZK1608-4 REAL KI5 Bk Gt/ 9.2
ZK1201-5 EHP B L3 10.6
ZK1210-23 BT B Gt/ 11.1
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