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Geology and Ore Deposit of the Apdong Nb-Ta Mine, North Korea

Jae-Ho Lee* and You-Dong Kim

Korea Institute of Geoscience and Mineral Resources, Daejeon 305-350, Korea

The geology of the Apdong Nb-Ta deposit, is hosted by alkali metasomatites, consist of Upper Proterozoic sedi-
mentary rocks, alkali syenites(Hoamsan intrusive) of Phyonggang Complex(late Paleozoic to early Mesozoic), Juras-
sic granite and Quaternary basalt. Alkali syenites are distinguished as alkali amphibole-pyroxene syenite, alkali
amphibole-biotite syenite, biotite-nepheline syenite, biotite syenite, and quartz-alkali amphibole-pyroxene syenite.
Alkali metasomatites are the products of intense post-magmatic metasomatism, and form the Nb-Ta ore bodies as
the belt, irregular vein and lenticular types in the southern part of Hoamsan intrusive. The ore mineralization is
characterized by the occurrence of pyrochlore, zircon, and small amounts of columbite, fergusonite, magnetite, fluo-
rite, molybdenite, ilmenite, titanite, apatite, and monazite. Pyrochlore is one of the niobium/tantalum oxides and
contains substantial amounts of rare earths and radioactive elements. The compositional varieties of pyrochlore can
be defined: (1) enriched in tantalum, uranium and cerium, (2) substantially tantalum- and fluorine-poor, and (3)
enriched in thorium or barium. The geochemical characteristics, ore textures and mineral occurrences indicate that
alkali metasomatism of the mineralizing fluid was the dominant ore-forming process.

Key words : Apdong Nb-Ta deposit, alkali syenites, alkali metasomatism, ore minerals, pyrochlore
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Fig. 1. Generalized geological map of the Apdong Nb-Ta mine.
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Table 1.

Chemical compositions of major(wt.%) and

oz -

AfE

PRt dulolE ISt oick.

trace(ppm) eloel~n<=jnts1 for the original I:/1[nd metaS(')matic rocks. Q) wojekee) EBMARE AunE wozt
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Fig. 2. Harker's diagram composite of trace elements with SiO, content for alkali metasomatites.
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Table 2. Chemical compositions of major(wt.%) and trace(%) elements of the ore from the Apdong deposit.
1 2 3 4 5 6 7 8 9 10 11 12 13
Si0, 6241 6042 6295 5945 61.05 61.07 5866 6228 5988 61.75 61.10 60.71 62.32
TiO, 0.52 0.74 0.17 0.62 0.39 041 0.69 048 0.67 0.46 0.42 0.41 0.48
ALO; 1556 1090 1532 1084 1256 1340 10.60 1448 1173 1412 1287 1267 14.35
Fe, 04 730 1336 7.17 1490 1186 1062 1487 834 1281 926 11.03 1168 862
MnO 0.22 0.19 0.08 041 0.22 0.24 0.34 0.24 031 0.22 0.22 0.26 0.09
MgO 0.50 0.34 Q.06 048 Q.19 021 0.72 0.55 0.69 0.21 0.27 0.21 0.57
CaO 064 146 047 091 099 089 110 078 103 079 1.07 094 080
Na,O 7.55 9.39 5.95 8.06 7.96 7.84 7.39 7.28 6.99 7.51 7.30 8.02 7.32
K;,0 3.79 2.00 6.97 3.53 3.99 422 4.04 4.28 4.26 433 4.33 3.98 4.17
P,05 0.11 0.06 001 <001 0.01 0.03 0.14 0.09 0.14 0.04 0.08 0.03 0.09
Ig.loss 0.95 0.49 0.51 0.26 043 0.56 0.82 0.63 0.99 0.75 0.77 0.61 0.68
Nb 0200 0.220 0.080 0.054 0.036 0240 0220 0.210 0.15 0230 0210 0230 0210
Zr 0011 0.025 0011 0023 0021 0028 0.033 0.021 003 0.026 0029 0.031 0.021
0.25 0.04
] e® 2° oo ]
02 ] ' 0.03 4 e ® ¢
$ 015 ° & 1 i o,
< ] < 0.02 1 ® L4
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Fig. 3. (Na,0+K;0)/Al;03-Nb-Zr diagrams showing the extent of alkalic trends. Solid triangle; original rock, solid circle;

metasomatic rocks.

Flg. 4. Representative specimen of the ore showing the
aegirine occurrence(dark gray) from the Apdong deposit.
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Fig. 5. Photomicrographs of the ore from the Apdong deposit. (A) Aegirine(ar) coexisting with microcline(mc) and
quartz(qtz). (B) The coexisting microcline and quartz with inclusions of zircon(zr). Bar scale equals 0.1 mm.

Fig. 6. Photomicrographs of the mode of pyrochlore(pc) from the concentrate of the Apdong deposit. (A) The cuboctahedral
pyrochlore crystal with the orbicular inclusions of microcline(mc). (B) Euhedral grains of pyrochlore in a matrix of K-
feldspars(K-fd). (C) The intergrown zircon(zr) and arfvedsonite(af) with inclusions of pyrochlore. (D) Columbite(cb) and
fergusonite(fs) replaced by pyrochlore.

Table 3. Electron microprobe analyses of pyrochlore from the Apdong deposit.

1 2 3 4 5 6 7 8 9 10
Nb,O; 58.01 51.05 53.37 65.47 58.12 62.35 60.86 56.92 54.84 62.49
TayOs 7.71 9.11 8.43 5.64 0.00 0.00 0.00 8.06 0.00 0.00
TiO, 3.53 421 332 4.61 4.34 4.17 4.27 3.68 4.50 5.48
ThO, 0.00 0.00 0.00 0.00 0.00 1.75 0.00 0.00 0.00 0.00
U0, 9.15 7.83 8.59 3.19 2.89 3.65 3.83 4.36 6.26 373
La,04 0.00 0.00 0.00 1.24 0.00 0.00 1.91 2.74 178 0.00
Ce, O3 0.00 2.14 1.15 2.92 2.29 4.54 3.65 6.17 3.19 1.41
Nd,04 0.00 0.00 0.00 1.25 1.77 1.84 1.87 2.29 0.00 0.00
CaO 7.61 7.88 7.32 11.41 11.12 8.97 8.04 4.49 8.22 14.65
SrO 5.96 4.93 6.96 3.55 1.62 0.00 348 4.56 0.00 0.00
BaO 1.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Na,O 10.16 8.36 7.67 7.62 9.14 9.50 8.20 9.41 5.12 5.78
F 323 3.77 4.39 0.00 4.77 5.55 4.44 0.00 7.82 6.02

O=F 1.36 1.58 1.84 - 2.00 2.33 1.86 - 3.28 2.53
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