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Genesis of the Lead-Zinc-Silver and Iron Deposits of the Janggun Mine,
as Related to Their Structural Features

Structural Control and Wall Rock Alteration of Ore-Formation
Hyun Koo Lee*, Suck Jin Ko** and Imai Naoya***

Abstract : The lead-zinc-silver-iron deposits from the Janggun mine are of hydrothermal-metasomatic origin,
characterized by the marked hydrothermal alteration of the wallrocks, such as hydrothermal manganese enrich-
ment of carbonate rocks, silicification, chloritization, sericitization, montmorillonitization and argillic alteration.
The ore deposits have been emplaced within the Janggun Limestone of Cambro-Ordovician age at the immedi-
ate contacts with apophyses injected from the Chunyang Granite plutons of Late Jurrasic age. They have been
structurally controlled by fractures in the carbonate rocks and the irregular intrusive contacts of granitic rocks,
and are closely associated with hypogene manganese carbonate deposits. In the mine nine seperate orebodies
are being mined. On the basis of the petrological study, hydrothermal alteration zone of this mine may be
divided into the following four zones from wallrock to orebody. (I) Primary calcite and dolomite zone—»(II)
dolomitic limestone zone—(IIT) dolomitic zone—(IV) rhodochrosite zone— orebody. There was not recongnized
Mn and Fe elements in the primary calcite and dolomite zone. But, in the dolomitic limestone and dolomite
zone, calcite and dolomite were subjected to weak hydrothermal manganese enrichment and the grade of the
manganese enrichment increase oreward. By means of electron probe microanalysis, it was found that manga-
noan dolomite occured between primary dolomite grains, cross the cleavage of the primary dolomite and
around the dolomite grains. Above these result supports that the Janggun manganese carbonate deposits are of
hydrothermal metasomatic origin.
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Fig. 1. Geologic map of the Janggun mine area.
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Dueumri Formation
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(HbE)
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Yulri Group (Egms)
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Pyeonghae Series

( FHgsc ) Arenaceous meta- sediments : ‘gray fine- grained
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Fig. 2. Schematic columnar section of the Jang-
gun mine area.
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Fig. 14. Sketch of crest and adit-walls of miner-
alized breccia(D orebody) on 531m level.
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Fig. 16. A) Photograph of the polished surface of altered carbonate rocks adjacent to lead-zinc-
silver ore. B) Photograph of the polished surface of fine banded limestone. C) White marble-like
dolomite rock. Plarizer only. The rock consist almost entirely of equigranular dolomite, showing
“granoblastic” structure. The dolomite grains(d) have somewhat rounded form. The development
of cleavage traces and lamllar twining in dolomite is prominent. D) Rods and blebs of fine
grained dolomite in calcite. This dolomite has probably been exsolved from magnesian calcite.
Abbreviation, Ls ; dolomitic limestone, Dol ; dolomite, Rhb ; rhodochrosite, Bl ; boulangerite, Cp;
chalcopyrite, Py ; pyrite, Sp ; sphalerite, As ; arsenopyrite, Gn ; galena.
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Fig. 17. X-ray diffraction patterns for calcite
and dolomite mixed with CdF, as an internal
standard.
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Table 1. MgCO; mole percent in magnesian
and the corresponding solvus temperature.

MgCO;(mole%) Temp(°C)

Sample No. A2§

J106 0.799 2.89 420
J108 0.775 2.01 370
J139 0.765 1.66 350
142 0.769 1.78 360
J167 0.777 2.08 380
nn 0.788 2.49 400
J190 0.841 4.39 500
1307 0.825 3.82 470
J407 0.778 2.12 379
J432 0.789 2.52 402
J460 0.774 1.97 371
J508 0.801 2.97 430
J519 0.786 241 400
J533 0.801 2.95 425
I579 0.791 2.59 406
J631 0.779 2.215 381
J1092 0.808 3.21 438
J1098 0.841 4.40 495
J1100 0.823 3.75 465
J1157 0.820 3.64 459
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Fig. 18. Photographs, back scattered electro
image and the corresponding characteristic X-
ray images of altered carbonate rock.
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Fig. 19. Triangle diagram of the system
CaC03-MgCO;-(Mn+Fe)COj;, showing the
trends of manganese enrichment from carbonate
of dolomite-type structure and that of calcite
type structure. Final product represents rho-
dochrosite. The plots of composition for cabon-
ates expressed atomic percent.
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Table .2. Elecron microprobe analyses of carbonate minerals

Sample No. Atomic proportion as CO,=1
Xmg Xca XFe XMn Minerals

J138-11 p=1 0.024 0.134 0.034 0.809 Ca-Rhc

p=4 0.079 0.102 0.051 0.768 Ca-Mg-Fe-Rhc

p=7 0.053 0.094 0.048 0.804 Ca-Mg-Fe-Rhc

p=12 0.050 0.093 0.053 0.805 Ca-Fe-Mg-Rhc
J138-21 p=2 0.064 0.143 0.035 0.758 Ca-Mg-Fe-Rhc

p=4 0.174 0.592 0.118 0.116 Mg-Fe-Mn-C

p=6 0.070 0.258 0.036 0.637 Ca-Mg-Fe-Rhc

p=38 0.062 0.091 0.052 0.796 Ca-Mg-Fe-Rhe

p=13 0.271 0.435 0.038 0.256 Mn-D

p=15 0.070 0.086 0.048 0.797 Ca-Mg-Fe-Rhe
J138-31 p=1 0.033 0.965 0.002 0.001 C

p=3 0.034 0.907 0.009 0.050 Mn-C

p=7 0.027 0.905 0.003 0.065 Mn-C

p=9 0.461 0.490 0.008 0.042 Mn-D

p=15 0.507 0.484 0.005 0.003 D

p=19 0.065 0.667 0.012 0.256 Mn-C

p=22 0.078 0.632 0.016 0.274 Mn-C

p=25 0.224 0.572 0.009 0.194 Mn-D
J138-41 p=2 0.473 0.524 0.003 0.000 D

p=3 0.014 0.914 0.006 0.067 Mn-D

p=4 0.021 0.978 0.001 0.001 C

Xi : indicates the atom. fraction of cation.
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