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Abstract: The Changhanboluo Pb— Zn— Ag deposit is located on the northern margin of North China Craton. The concealed
orebodies are hosted in quartz porphyry, quartz monzonite, andesite and the contact zone of different lithofacies as lodes and lens.
The hydrothermal ore—forming process of the Changhanboluo deposit includes three stages, i.e., the early, middle and late stages:

The early stage is disseminated metallogenic stage; the middle stage is lode metallogenic stage which can be divided into quartz—
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pyrite+chalcopyrite+arsenopyrite sub—stage ( I ) and quartz—polymetallic sulfide sub—stage (Il ); the late stage is quartz—carbonate
stage. The disseminated metallogenic stage developed NaCl—H,O (W—type) and H,O— CO, (C—type) fluid inclusions (Fls). The
homogeneous temperatures of the W—type and C—type fluids in the disseminated metallogenic stage are mainly 272°C—349°C, with
salinities ranging from 1.40% to 7.31% NaCl eqv. The lode metallogenic stage mainly developed W—type fluids. Therefore, fluids of
stage 1 mainly have homogenization temperatures between 198 and 348°C, with salinities ranging from 1.40% to 5.86% NaCl eqyv..
The stage Il fluids yield homogenization temperatures of 118°C—199°C and salinities of 1.40%—4.80% NaCl eqv. In the late stage,
the fluids have homogenization temperatures of 106° C— 157° C and salinities of 0.88%— 2.24% NaCl eqv. The depth of the
disseminated mineralization is about 1.8—2.5 km. The mineralization depth of the middle stage (I ) is possibly at 0.1—1.5 km, while
the middle stage (Il ) shows much shallower depth, which is near the surface. The fluid inclusions in the Changhanboluo Pb—Zn—Ag

deposit are characterized by low temperatures and low salinities. The mixing of hot magmatic fluids and meteoric water resulted in

rapid precipitation of ore—forming materials.
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Fig. 1 Geological sketch map of the northern margin of North China Craton, showing the location of major Mo and Pb—Zn deposits
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X BUA I SR B, B Z R 2 0E G 3
MRS VTR AE BN, R R K
o AB KA A, B RO R NS AR
&, 2252 3 R VG ) R g A s e LU 3 A AR B B
i AERINEE A g KA SE, 22 NE NNE [[) J#
A1, 5 XIUSH R EH Y,

ZIX A @A RO p 52 DX IR s 42 o B ., Bk
TE LD BT BEAR BT+l LAAR, 3877 T /INAR I
2 P RAERRTT, IR PSR AAS B £ 4w L
B — 7. % XA 2 &R R (b 2 32 22
A BEA B A/INRIE 4 3Gl e ol
USRI S KR (AR ) A (L 1), B 5 T
bV S AR A B R, BUA T 2 A
i 7E 258~210 Ma., 185~150 Ma Fl 140~110 Ma iX 3
B, X6 3 L R R R A R AT A
i PR R 3 S ad e

2 HPRHL
K N B R R T/ BT 4 R R

WP B X NIRRT, FEIN -BRTHK
LI 2 s I Z RS, BT X AR
PR Z i 7 Sk S TS B A ISR
8, T MR TR XAV B, s g A -
BE R DO Z RS TR T (B 2-A) 7EF X
VIS, PGS H e — IR i, PR 28
R R LR, RONIRE R A A
K RGBS, XA E R E, TEA
EW .NW FI NE [i] 3 41, H:+t EW [1] Fl NE [in] W 54 55
WA R REY] ., BT XRASEEE AT KA, &
AR, ARMPEE T X SR L a2
Z b, AL R A K A AR PR E iR
WS B RRE; AN, BT IX M R F A KB,
FEVEACAR SR TG [ W RBRTE I, AR
BRGNS, A AEBESRA R A KA MG
A Z a1 2-B).

X A RS A B R 7= e, 2 S R BRIk
WAE T AR AT KA A N AR R A
PEBE il (B 2-B)o W 4 B {2 32 Wy 2445 3, 1 )

http://geochina.cgs.gov.cn H1EHLET, 2016, 43(2)



23
IS

0

L WG - Wi
LB REREY
i '-LQ"’*‘- KB i 2 mamm

[~800

-700

600

-

1500

i

\\-

0

s E e sE S T anes ERE TSN e w fPjuay

(&2 DL S BV REERET DX o1 (A) B 1 T P51 (B)
Fig.2 Geological map (A) and geological section (B) of the Changhanboluo Pb—Zn—Ag ore field
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E—Sphalerite containing chalcopyrite droplets, forming exsolution texture; F—Pyrite with cataclastic texture
Abbreviations: Apy—Arsenopyrite; Cpy—Chalcopyrite; Gn—Galena; Py—Pyrite; Pyr—Pyrargyrite; Sph—Sphalerite; Td—Tetrahedrite
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inclusions in sphalerite of the middle stage; D—W—type fluid inclusions in calcite of the late stage
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Table 2 Ar—Ar analytical results for sericite from the altered rocks close to the ore veins
39 39
39 36 . 39 : 39 38 5 39 * 39 Ar Ar(Cum.) - +lo
0 40 39 36 39 37 9 8 9 40 0 40 39 pasgine
T/°C Ar/”Ar Ar/”Ar Aro/”Ar Ar/” Ar At/% Ar /7 Ar /(10 *mol) 1% Eie/Ma Ma
700 24.1590 0.0067 0.0000 0.0152 91.78 22,1723 0.35 243 186.2 22
760 22.4475 0.0110 0.0258 0.0146 85.56 19.2067 0.85 833 162.4 1.6
800 19.3467 0.0010 0.0000 0.0125 98.44 19.0455 242 25.16 161.1 1.6
840 19.0308 0.0009 0.0024 0.0126 98.59 18.7626 2.63 43.36 158.8 1.5
870 18.9366 0.0010 0.0211 0.0126 98.39 18.6312 2.50 60.62 157.8 1.5
900 19.0823 0.0017 0.0202 0.0128 97.30 18.5671 1.91 72.07 157.2 1.5
940 19.1954 0.0029 0.0274 0.0131 95.54 18.3404 1.47 82.22 155.4 1.6
980 21.0062 0.0088 0.0310 0.0145 87.57 18.3956 0.95 88.82 155.8 1.6
1040 221219 0.0129 0.0415 0.0155 82.82 18.3219 0.84 94.65 155.2 1.6
1100 23.1002 0.0171 0.1343 0.0156 78.18 18.0626 0.55 98.49 153.1 1.8
1200 32.1790 0.0490 0.1776 0.0234 55.03 17.7108 0.16 99.57 150.3 3.7
1400 36.1187 0.0609 0.2719 0.0249 50.22 18.1418 0.06 100.00 153.8 82
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Fig. 9 Relationship of density, pressure and temperature of H,O—CO, system (after reference [24])
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