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ABSTRACT: Boam lithium deposits occurring in Precambrian Janggun Limestone in Wangpiri, Uljin consists
of breccia-type Li ore body, and vein-type Li ore body which occurs along pegmatite-aplite vein. Both breccia-type
and vein-type ore body contain quartz and lepidolite as major minerals, which formed by greisenization. Average
Li,O contents of breccia-type ore and vein-type ore are 4.7 wt.% and 1.88 wt.%, respectively. K-Ar ages of lepidolite
indicate the middle to late Jurassic (169.3~154.6 Ma) infiltration of the ore-forming fluids for Li mineralization.
§'%09} 6°°C values of Janggun Limestone range from 9.3 to 20.1% (vs. V-SMOW) and from -6.5 to 0.8 % (vs.
V-PDB)), respectively, which are lighter values than those of fresh marine limestone. We suggest that the magmatic
fluids played a siginificant role for Li mineralization in the Boam Li deposits.

Key words: Lepidolite, Wangpiri, Boam Lithium deposits, Greisenization, Brecciation

(Yoon-Ho Choi, Young-Rok Park and Jin Hwan Noh, Department of Geology, Kangwon National University,
Chuncheon 200-701, Republic of Korea)
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Fig. 1. Geological map and sampling locations for stable isotope analysis in the study area of Wangpiri in Uljin
(modified after Moon et al., 1996).
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A 71ed AAE F 7 A= OE FHE YE

= RS AT 4= k(Yoo and Koh, 2012). &
ZEFA 0] Bekel A3 dHolA Zgeg
A Fe 2 Uehbe 284 BA 9 8 antEtol E-
HEEPeF WS wet AE T WA FAE LR
T ok 84 HE3AE F27HA 71 Sl
H HRAH @A A= AlZBolet £1) oA 3=
TR THIE 2a). WA BA= 4178 SF 1A
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7ot W-E wet AFEE T E 2b).

ZreAt FA 9] 25842 gt AN o g Hol
(1% 3a), 2534 BhE- HFA| slollA] Bt

N

Fig. 2. Photographs of occurrence of lithium ore body. a: Breccia-type Li ore body which occurs in a brecciated
form. b: Vein-type Li ore body that occurs along the pegmatite-aplite vein.
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T8 FEE TAdke 2 BEE 4 (T 4ad).
AR o= FF 714 Ao E(elbaite)
7t FEor EFAske AL 1 & JTHIHE 4c
4d). =3 FE3AY dgEetelEs dlavtet
O|E-RISIQt Wg wet A s WA FA A
TEE= ARG GAA7)7F vl 22 2po| e B
lth 1Y 4a, 4b). H1ulelo] E-BESL7Eet W o]
A BEEE WY g Al 24 EEEA Bt
Q9 FFol wom, Y FE3Al vl &
& AT g HoEtH (™ 3b). WA 2E8A <
F 7 FEEE AYY dYETelET) e,

Fig. 3. Photographs of Li ore specimen. a: breccia-type Li ore, b: Vein-type Li ore. Breccia-type Li ore is characterized
by darker purple color than vein-type Li ore due to abundant occurrence of lepidoleite in breccia-type Li ores.
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ke B EA R B2 27]7h1-2 mm =
o A Uehtol, 4L fEaTe HojZrk(2
9 de, 4f).

32 GHHE 2y

A7A| o] 22 2 A FolN Lol &
Suaage detolastab gt dhuto] E5}a o]
o8] BRAeiAITh YA o TetolAstargL

ZAsol | T3 WA, el Astarg T}
Sgo] Ztealaat Qulo|Eskago] Aol
= Sci(Wang et al., 2014). X <21 ol 2l&
o= FFER] M4 o] ZA ATt o &
% AzEch Qukao TefolAsrago] Yol
= 5ok Aol Eutxe} 28 B0l (F)7
d Bgo] 72 A YehlE st (Burt, 1981),
o] A ol M olo} 2L HES AT Za}

SRS

Fig. 4. Photomicrographs of Li ores. a: breccia-type Li ore that contains abundant fine-grained lithium mica, lep-

idolite (XPL), b: breccia-type Li ore (PPL), c: breccia-type Li ore that shows prismatic lithium tourmaline, elbaite
(XPL), d: breccia-type Li ore (PPL), e: vein-type Li ore that shows coarse-grained lepidolite and quartz (XPL),
f: vein-type LI ore (PPL). Abbreviations are as follows: Lpd;lepidolite, Elb; elbaite, Qz; quartz
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Fig. 5. Photograph of white-colored altered zone that consists mainly of albite with a small amount of quartz and
mica. Circles and ellipsoids represent brecciated Li ores.
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Table 1. Concentrations of major and trace elements of lithium ores of Boam Li deposits in Wangpiri, Uljin.

Major elements Vein-type

Breccia-type

(wt. %) OLD-1 OLD-2 OLD-3 OLD-4 OLD-5 OLD-6 OLD-7 BA-1 BA-2 BA-3 BA4 BA-5 BA-6 BA-7
SiO;, 76.60 7778 44770 51.66 62.64 59.18 74.22 49.66 54.89 5212 49.08 50.94 59.99 49.89
TiO, n.d 0.02  0.01 1.92 0.01 nd nd nd 0.0l 0.01 0.01  0.01 nd 001
ALO; 11.82 1231 3773 1944 24.14 2372 14.80 2791 2476 2597 30.10 27.94 2144 27.57
Fe;O3 0.06 020  0.11 1093 0.36 0.15 0.10 0.03 0.13 017 0.19 0.08 0.15 022
MnO 0.03 0.04 010 0.13 0.06 0.04 0.06 0.10 0.05 0.07 0.07 0.09 0.04 0.13
MgO 0.10 0.14 0.05 223 0.13 0.26 0.14 0.09 034 025 032 011 038 0.12
CaO 0.41 034  0.29 1.90 0.61 0.32 0.28 0.14 0.19 038 072 011 0.74 0.89
Na,O 1.19 020  0.83 1.13 0.13 1.26 0.17 053 046 034 070 0.64 033 040
K20 3.54 486 854 219 7.89 9.48 5.80 851 1009 959 756 851 826 10.34
P,0s n.d 045  0.19 1.00 0.11 0.30 0.28 0.06 0.12 038 041 0.03 nd 0.80
Li;0" 1.94 2.08 1.09 1.41 1.10 3.38 2.19 557 486 526 281 6.02 335 507
L.O.I 1.73 193 459 227 3.61 3.22 2.56 247 273 267 420 237 345 3.00
Total 97.42 10035 9822 9621 100.80 101.30 100.61 95.09 98.62 97.19 96.16 96.84 98.11 98.44
Trace elements
(ppm)
Ba 31.8 27.4 8.8 273 16.1 17.9 69.2 104 893 180 505 84 857 197
Sr 36.2 13.9 128 69.0 7.8 18.7 223 177 28,0  66.0 19.7 80 805 56.6
Zn 90.9 1456 434.1 814 111.7 1532 248.0 625 76.6 131.6 2714 445 748 397.8
Zr 333 13.0 724 1418 19.6 7.1 11.5 9.6 149 105 6.7 6.1 72 179
As 17.6 227 250 1134 17.5 22.0 14.7 29.1 17.5 203  23.1 19.0  29.1 267
Be 111.0 2313 17.2 9.1 19.1 74.7 9.5 394 161 2677 472 197 756 192
Ni 0.3 0.4 27 339 0.6 0.6 1.1 n.d n.d n.d nd n.d 0.4 0.3
Ga 15.7 213 858 254 51.5 25.0 31.1 486 276 340 510 429 290 514
Rb 2123.5 2924.1 4330.4 1326.0 3362.6 6679.1 3378.0 79162 6186.9 7405.9 4029.5 7658.0 4606.3 7112.6
Nb 66.6 140.8 1083 404 113.7 166.2 51.3 1158 233.1 2112 1325 995 139.8 14538
Sn 22.8 48.6  33.1 16.0 78.7 26.0 40.6 36.8 481 540 390 385 379 1144
Pb 12.9 208 722 211 6.5 32.7 4.0 51.5 194 119 708 476 143 8.4
U 23 40.7 243 0.9 8.6 5.0 1.4 133 744 0.3 149 114 0.2 0.5

« Li,0 is analyzed by ICP, while other major elements are analysed by XRF. n.d = not detected
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Table 2. K-Ar age dating of muscovite and lepidolite of Boam Li deposits in Wangpiri, Uljin.

Sample K “Arradiogenic “°Arradiogenic  Age  Error Airfraction .

No. (wi%) (10°cSTP/g) (10"ccSTP/g) (Ma) (o) (%)  umeral - Oretype
Uo7 7.93 6030.25 231.38 186.08 3.54 10.18  muscovite
uJ13 8.71 5686.74 191.10 160.81 3.08 9.03  muscovite
U520 7.95 5185.90 198.72 160.77 3.08  10.17  lepidolite  vein-type
UJ02 7.88 4939.82 95.01 154.65 2.97 5.38 lepidolite  lithium ore
UJlII-H  7.84 5402.53 176.58 169.28 3.24 8.81 lepidolite  breccia-type
UJll-C  7.84 5097.68 138.74 160.14  3.07 7.44 lepidolite ~ lithium ore
34 (AN =¥ Z OLD-1~OLD-7) Afelof| 2]& go] £ Yot flste] gujEeto| EQf w2 of tfis}
20171 &S & 4 ok A=A 3 HE EF o K-Ar d¥E S35t K-Ar I8 $42 A
2 Bt 470 wt.% Q1 Bidof|, WA A Y g g B OE A S Hole Al 7R 189 B
[e)

= 1.88 wt.% = ZF4y g o B2 2lEol &
Eo] k. o213t & AF Alol=FA Yol &
ol BhEe) 72 FB 5 Beto|= Fel 3
oloA] 2 71AF AoR, Geten WAHE o
Zieit el WA SR T o WL AR
g BojFs AT o]t Zpold 2 Ao o
Az

A A FA Y| Sn¢| 2 B+t 45 ppm o=
Kol ek A SR 2T
B3t Sn =21 196 ppm (Chon et al., 1989) H k=
S Uehde. Kim et al. (1994)0]) h2 £70 %
5] 414 3 2oefo | Zul ko] Sn BHERE 0.03
-29.7% 2 A ®31%]o]3]th Moon and Park (1994)
ol eJat shje) g Bayel 24T AHEL B
Q1 Az 2o} A)71e] SZFEIRIIA] Sn ol
%7 519.& 7Hs o] 53 57] MARHE-0= Snel
o] fol7l Ao S|Afsiac. ol AT )
ghje) e Eelel 34 sheo] qlze] 4w}
o vl o @2 o] Moon and Park (1994)9]]
ojsf 3499] lRlo2 AekE #A BjEnlero
FH Az oz g gojA 7] WA obH
29 Ao =43} HEgeiE 4T
Z42te] A7 A2 tE ntant 7)Y 24 2R
B Fel =271 dZ Aol tsfM = 4 252 7]
Hof| gt A=} Li 1 Sn o] FAZ-gof et A+
7} o] FoHoF &3] & o & A= AZHE

52 2|F EEE AY|

F39] 2E F2olM Fepargo] dojd A7

o2 estict & 24 S BRI RE ¢
FZ&02 9F250 m YRl Ao HRIeh= AEA
3| = ol A 2l B33 =RkekA] o2 A
et Al YollA AbEdhe HeE, 244 BlE
FH oz RE Eeglt uETtolE, 1 g 1qt
Elo| E S whe} 1 o= WA} 2] E5g4 ol A Eagt
G oSt EE t o2 At B4 ik
F2 oA HAFE AXHH, 22 186.1~160.8 Ma
(-9-5), 169.3~160.1 Ma (224} 21534 9] 9]
ET0|E), 160.8~154.6 Ma (W 25349 =¥
ETtolE) 2 FEt7] 27|0ARE 7)o AX
TA Y ddo] G459 fgol AR, BHE =
2l HlujEeto| E o £ F3ahE A7) = FEb] B
ol A D7) Fetell AR ¢ = Sk

AR GO AFFe] YAet= &1 FulE] 4
g FEAE A7]= 179~158 MaZ FEl7] 2
7104 L7le] A Teto|Askarea) TAHE 4
F3Ago] dojyutgo] Hargu}t itk (Moon et al,
1996). metA] 23 gujE] Aol e 434
3 HEFAE = 3= AR H%g A7

o BAE AU & 4 Yok

53 BeRAl Jig Y ME

A QHa) LEsk meke Fokargo] Uol
U 5ok A Fulo] 9E A4 AAwo] 25
SH= 2k Ao 23 G ol mYke TASH:
%] QPYFS UL 24o] WP Bk wheb
2ol Ofsl] GRS WS O] PHE UL 2HS
BT 2 BRG] Telst A9 719 % 4
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Table 3. Oxygen and carbon isotopic compositions of
Janggun Limestone located near Boam Li deposits in
Wangpiri, Uljin.
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Fig. 6. §'%0 versus 6"C plot of country rock, Janggun Limestone near Boam Li depoists in Wangpiri, Uljin. Oxygen
and carbon isotopic compositions of fresh marine limestone are from Shields and Veizer (2002).
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Fig. 7. Schematic diagram to depict Li mineralization in Boam Li deposits in Wangpiri, Uljin (modified after Barnes,

1997).
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