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Fig. 1. Geological plan showing zonation of the southern skarn and mineralization belt.
1—Late Jurassic volcanic rocks; 2—Lower Permian carbonate and clastic tocks; 3—Quartz syenitc-
porphyry; 4—Granodiorite; 5—Granodiorite porphyry; 6—Skarn, orebody and their serial number. Syin-
bols for minerals; Ga—Garnet; Cpx—DPyroxene; Wo-—Wollastonite; Ves—Vesuvianite; Di—Diopside;

Hd—Hedenbe gite; Jo— Johannsenite.
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Fig. 2. Compositions of pyroxenes and garnets.
1—Pyroxene and its compesitional range; 2—Garnet and its compositional range. Sectors represented by
A, B, C,D,F as far Fig. 1. Symbols for minerals: Di—Diopside; Hd—Hedenbergite; Gro—Grossular;

And—Andiadite; Spe—Spessartine; Alm—Almandine.
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Table 1. Types and metallic constituents of ores from
the southern mineralization belt
sW -——= NE
KEAE
BPRE AR \ 14 BER | CuZn Bk | 3BR2BEH | RAPSFK
FERE ST E SR INET R EEAET A, %G%?EB“IE (x
HEYgETa LRBEYA ), P EETAR
Bgs 25~50, WD (| N2 ~30, | NP 4~25, | INEEW- 8 ~30,
WHHE0 ~5 BHEI10~40, | HEH 1 ~20, | FHEF 0.1~5, | HHEE 1 ~40,
" ~ —~ & /[\E = A ~ =
SRTMREE (%) INgER" 5 ~30, | HBE-0~8, | ®HY%yLE WHE L ~3
BP0 ~5, | b1 ~30
HERE DR, i)
S%ET L&
EELEAL ] Fe(Cu) l Zn(Sn) ‘ Cu. Zn ‘ Zn(Db) | Pb. zn(ag)
T REPRASE (1075 } T ZF ] 1 ~54 ‘ 0 ~16 ‘ 0 ~222 ‘ 2 ~187
Zn/(Zn +Pb) 0.90 0.96 0.68 0.63
Cu/(Cu+Pb+Zn) 0,05 0.23 0.04 1074
Ag X 10%/(Pb+Zn) 40.3 7.7 10.8~3.6 3.3
Fe/(Fe + Mn) * 4 #F 0.99 0.94 0.87~0.65 0.80
Bi/(Bi+ Sb) 0.99 0.99 0.13~0.06 0.24
Cl/(F+Cl) 0.006 0.64 0.22~0.18 0.61
Sn(107%) 760 45 5~3 7

Zn/Cd
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B 3 INEEF R Zn/Ca-Ga/In Ef#

Fig. 3. Zn/Cd versus Ga/In diagram of sphalerite.
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Table 2. Analyses of minor elements in ores

—
ik
1OBEk | CuZe B | 3SR | 280K | 1BFE | 4-80
@ 5
s 11.9 5.28 9.68 7.52 22.06 15.86
Fe,0; 40,91 7.25 12.52 14,10 3.78 8.75
TiOs 0.036 0.16 0.23 0.054 0.088 0.10
MnO ! 0.40 0.39 1.72 6.76 0.43 2,34
cdo 0.0015 0.042 0.063 0.046 0.17 0.10
F 3.60 0.021 0.062 0.027 0.05 0.23
cl 0.022 0,037 0.017 0.006 0.077 0.19
Sn 760 45 5.0 3.0 7.0 3.9
W 140 0.3 2.9 3.0 0.6 0.3
Mo 20 1.0 2.0 0.8 1.5 0.4
Ga 26 6.0 10.0 7.5 7.0 7.0
I 12 <1.0 <1.0 <1.0 5.0 <1.0
Ge 18 1.8 3.9 3.8 1.9 5.3
Bi 330 160 1.3 0.39 1.48 0.53
Se 3.0 3.5 20,1 <0.1 5.5 <041
Te 8.0 0.6 0.3 <0.1 <0.1 <0.1
Sb 0.4 1.4 8.5 5.6 4.7 13.0
Co 20.0 <10 20,0 10.0 30.0 20.0
Ni <10 20 20.0 <10 <10 <10
Sr 6.0 i7 130 3.0 80 38
Ba 180 190 80 17 11 14
Zr 36 50 60 14 30 70
Rb,0 <1 6 2 <1 4 1
Ag 25 65 200 60 100 190

e BhoS~Cl BB wil, LR 107°
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MEE LR, NEEF M Zo/Cd [EH¥E. Ga/ln HMEIK. 11475 85 57/ Bi. Sb, Ag o#F
BLERH, My XEESEILET, HHEh B B, ShEEME, K Bi/(Bi+Ag+
Sb) { 0.862 BEF 0.032, ifi Sb/(Bi+Ag+Sb) {HH 0.022 H-K2 0.254,
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Fig. 6. Isopleth map of Zn/Pb ratios for orebodies in the northern (a)and the sou-
thern (b) mineralization belt.
1—Zn/Pb isoplethy 2—Serial number of exploration line.
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MINERALIZATION ZONING AND FLOW DIRECTION OF ORE
FLUID IN THE BAIYINNUO LEAD-ZINC DEPOSIT

Zhang Dequan and Lei Yunfen

(Institute of Mineral Deposits, Chinese Academy of Geological Sciences, Beijing)

Luo Taiyang, Bao Xiupo and Wang Shengli

(No.3 Geological Party,lInner Mongolia Bm‘eau‘of Geology and Mineral Resources, Chifeng, Inner

Mongolia)

Abstract

Orebodies of the Baiyinnuo ore deposit occur mainly in magannocalcic garnet
along the contact zone between Late Triassic granodiorite porphyry or quartz
syenite porphyry and Lower Permian marble. Obvious alteration and minerali-
zation zoning exists both longitudinally and laterally in the ore deposit. From
southwest to northeast, gai,rnet content of skarn gradually decreases wheieas
pyroxene content progressively increases; Di component in pyroxene gradually
decreases while Hd and Jo progressively increase. Jo in pyroxene of skarn at
the northeastern end is by 20~28 mol% higher than that in pyroxene at the
southwestern end, whereas Di is by 70 mol% lower. Correspondingly, minerals of
degeneration alteration ir skarn roughly vary in order of epidote (amphibole,
ilvaite), quartz, chlorite and calcite.

According to differ:nce in ore type, within a distance of some 3 km from

southwest to mortheast in the ore deposit, there exists primary metallic zoning
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of Fe(Cu)—Zn(Sn)—Cu, Zn—Zn(Pb)—Pb, Zn, Ag, along which regular variations
can be observed not only in Zn/(Zn+Pb), Cu/(Cu+Pb+Zn) and Fe/(Fe+ Mn)

ratios of ores and minor components Bi, Sn, F, Sb and Cl but also in Bi/(Bi+
Ag+Sb) and Sb/(Bi+Ag+Sb) ratios of galena as well as Zn/Cd and Ga/In
ratios of sphalerite. In addition, minor sulfate minerals in ores change progressi-
vely from Bi-bearing ones to Sb-bearing ones.

From southwest to northeast in the ore deposit, the temperature gradient
values are 26~40T /km;in profile, the Rorizontal temperature gradient(1.4 €/m)
is by far larger than the vertical temperature gradient (0.16 C/m). Longitu-
dinally, salinity, fo,, pH and fs, of ore fluid vary regularly. All this implies that
the evolution of ore fluid is an important factor causing the skarn and mine-
ralization zoning. Ore fluid flowed gradually from the depth it the southwest of
the ore deposit to the shallow place in the northeast.Quite a few high-value
areas that appear in the Zn/Pb isopleth map suggest that ore fluids diffused
and permeated from the center of the ore vein to both sides. When the ore
fluid migrated, its frontal part constantly reacted with the wall rocks to form
different types of skarn, accompanied by the evolution of its properties, and the
follow-up fluid carried on the reaction with the skarn, forming different types

of alterations and ore accumulations.
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