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Status of Mineral Resources and Mining Development in North Korea

Sang Mo Koh!, Gill Jae Lee'* and Edward Yoon?

'Mineral Resources Research Division, Korea Institute of Geoscience and Mineral Resources
Edward & Accountants

The potential mineral resources in North Korea are magnesite, limestone, coal, graphite, iron, gold, silver, lead,
and zinc. North Korea is mainly exporting coal and iron to China(70%) and EU countries. Gold ore reserves(or
resources) in North Korea are about 2,000 tons and annual production is 2 tons based on metal. Major gold mines
are Sooan, Holdong, and Daeyoodong mines and six smelters are operating. Fe ore reserves (or resources) are 4.3
billion tons and annual production is about 5 million tons based on 63.5% Fe. Major iron mines are Moosan, Lee-
won, Eunryul, Shinwon, and Jaeryong and 7 smelters are operating. Pb and Zn ore reserves(or resources) are Pb
470,000 tons and Zn 15 million tons, and annual productions are about Pb 26,000 tons and Zn 50,000 tons based
on metal respectively. Major Pb-Zn mines are Gumdock and Seongcheon mines. Magnesite ore reserves(or
resources) are 2.8 billion tons (95% MgO) and annual production is about 150,000 tons. Major magnesite mines are
Ryongyang, Daeheung Youth and Ssangryong mines, and 5 magnesium refractory factories are operating. Apatite
ore reserves(or resources) are 340 million tons(30% P,0Os) and annual production is about 300,000 tons(crude ore).
Major apatite mines are Daedaeri, Dongam and Poongnyen mines. Coal is established as an important strategic fuel
mineral resources and is a major energy source in North Korea. Coal ore reserves(or resources) are 18.6 billion tons
and annual production is about 20 million tons. The main coal fields is located in southern Pyongan and the Jig-
dong mine is the biggest in North Korea.

Key words : North Korea, mineral resources, mining situation, potentiality
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KORES, 2009, Son, 2011; Hyundai Research Institute,
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o REFRTE 2 3ERE nladAlolE, 434,
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oA, &, &, BE|EY, 24, vidlAllE, &, 59,
Q144 2 FAS Agstal ATHKORES, 2008).
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7IAE 6,984 9, N {4 100 FEe] A7
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A B A5 AARE ¥EE 3FEirRIE, o
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Table 1. Major Mineral commodities and their potential value of North Korea
. Reserves Value
Type Mineral Grade i Reserves (mil. US$) Source
. MgO 95% 2,871,371 1,444,300 Yoon, 2012
Magnesite 1000 tons
MgO 45% 6,000,000 2,436,120 KORES, 2009
Non- , 338,333 5,130 Yoon, 2012
metal Apatite P,05 30% 1000 tons
150,000 35,300 KORES, 2009
Limestone various million tons 100,000 3,000,000 Yoon, 2012
Coal various 1000 tons 18,610,800 3,480,220 Yoon, 2012
Graphite FC 95% tons 1,488,296 2,482 Yoon, 2012
Fuels (Black lead) FC 100% tons 2,000 1,210 KORES, 2009
. dressed ore tons 122,353 16,303
Uranium Yoon, 2012
crude ore 1000 tons 26,000 -
Gold al ) 2,899 134,687 Yoon, 2012
i m n:
&r:gl"us © e ons 2,000 72,516 KORES, 2009
Silver metal tons 6,344 7,122 Yoon, 2012
Fe 63.5% 4,332,551 794,677 Yoon, 2012
Iron 1000 tons
Fe 50% 5,000,000 276,850 KORES, 2009
c al 1000 6,117 57,514 Yoon, 2012
i opper metal ons
Xg‘;’f PP 2,900 8435  KORES, 2009
. 15,143 35,206 Yoon, 2012
Zinc metal 1000 tons
21,100 23,700 KORES, 2009
Lead metal 1000 tons 4,702 12,137 Yoon, 2012
. 54,000 2,120 Yoon, 2012
Molybdenite MoS, 90% tons
54,000 1,515 KORES, 2009
269,785 109 Yoon, 2012
Tungsten WO; 65% tons
246,000 11.7 KORES, 2009
Rare Nickel metal fons 20,700 530
metals
Manganese metal tons 120,000 413
Tantalum oxide tons 4,660 406 Yoon, 2012
oxide tons 251,515 44211
REE
crude ore 1000 tons 20,000 -
3 BEAE Table 290 H2)sieit, 393, obd, FHL P FAE FSh
3. LEXIS AAF U 2= 55 32, FEHE
Hee] PEAY 52 HS FHoRA Fa 4
3.1, Mot Z GEZe 74, F3Y, rkdXelE, 54, F-
9o T4 BEAUY S Mg, 5, A, vk 2, A YA 2 Az, oz, IR0y 3, FA Fol
IALR|E, F, o, &, &, T4, 4, B4, A3X S TH(Table 4). 2008'd-7-F 2010“‘77P<H el &
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Fig. 1. Geology and distribution map of major mineral deposits in North Korea(modified from Chi ef al., 2012 and
SONOSA, 2011).
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Map . .
Unit Era Period Lithology
Q3 Pumice, marine sedimantary rocks
Q2 Basalt, volcanics, trachyte
_— Quaternary
Ql . Basalt, trachyte
——— Cenozoic
Qdol Hoeryong complex
N . Hamgyong group, Yonil group
Tertiary -
Pgr Bongsan complex, Namsan granite
K3 Yucheon group, Jaedeog group
K2 Hayang group, Bonghwasan group, Neungju group, Jinan group
K1 Cretaceous Sindong group, Hanbongsan group, Bakcheon group, Bongcheon group,
Seson group
Ker Mesozoic Aprokgang complex, Bulguksa complex, Hakmusan complex
12 Jaseong group
1B o Daedong group
Jurassic-Triassic -
Jgr Daebo granite, Dancheon complex
Tgr Pyeonggang complex, Hyesan complex
P-T L . Duman group-Pyeongan group
Triassic-Permian
P Duman group
PALgr Permian-Devonian Namgang complex, Cheongjin complex, Dumangang complex
C Carboniferous Imjin group
D Palcozoic Devonian Imjin group . . .
S . Goksan formation, Wolyangri formation, Hoedongri formation
Silurian
PT
(6] Ordovician Daeseokhweam group, Singok group, Mandal group, Sangseori group
E Cambrian Yangdeok group, Junghwa group, Heukgyo group, Mujin gourp, Gopung
group
PRar Neoproterozoic- Buncheon granite, Hongjesa granite, Sancheon anorthosite, Iwon
& Paleoproterozoic complex, Sakjoo complex, Byeokseong complex, Seosan granite gneiss
PR3 Neoproterozoic Southern Sangwon group, Jikhyeon group, Sadangwoo group,
. Mukcheon group, Guhyeon group, Taean group
Proterozoic Southern S Tikh Sad ¥ o
PR2 Mesoproterozoic outhern Sangwon group,Jikheon group, Sadangwoo group, Yeoncheon
group, Jangrakeuiam group
PRI Paleoproterozoic Seosan group, Yulri group, Macheonryong group, Moosan group,
Hwanghae group
ARgr Andol complex, Yonhwasan complex

AR3 Archean
ARI

Porphyroblastic gneiss

Nangrim group, gneiss, Migmatitic gneiss

Fig. 1. Continued.

-

4.2, ETA

[ =

o}
A Ark(Tuble 1). H3ke] F8 HFke

EOoR AN FRAAZAR D4, B o JaAde
s, EEAY YA Ids, 5 SEA el

54, 8l&, 28, A9, ARBA 5ol dor(Fig. 1, 7194 5] AUTHSONOSA, 2011).

Table 2), 3271 AN AZF W wigh=]as vt 2F
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Table 2. Major mines of North Korea

oA - dlEdE &

Mineral commodity Name of deposit Province

Sooan & Holdong Hwanghaebukdo

Sunghong Pyongannamdo

Gold Woonsan, Daeyoodong Pyonganbukdo
Sangnong Hamgyongnamdo
Ongjin Hwanghaenamdo

Kumkang Kumkangsan
Moosan Hamgyongbukdo
Iron Leewon, Danchon, Eunryul, Jaeryong Hwanghaenamdo
Shinwon Hwanghaenamdo

Hyesan Ryanggangdo
Copper Hurchon Hamgyongnamdo
Yongheong Hamgyongnamdo

Mannyun Hwanghaebukdo

Tungsten .

Ryungjuh Kwangwondo

Gamoori Hwanghaebukdo

Molybdenum Sakjoo Pyonganbukdo
Jangjin Hamgyongnamdo
Lead & Zinc Gumdock Hamgyongnamdo
Seongcheon Pyongannamdo
Ryongyang Hamgyongnamdo
Magnesite Dacheung Youth Hamgyongnamdo
Ssangryong Hamgyongbukdo

Daedaeri Pyongannamdo
Apatite Dongam Hamgyongnamdo
Poongnyen Pyonganbukdo

Table 3. Production amount of major mineral commodities of North Korea(USGS, Mineral Yearbook 2005~2012)

Mineral Unit Grade 2005 2006 2007 2008 2009 2010 2011 2012
Coal 1000 tons Ore 23,500 23,000 24,100 25,060 25,000 - - -
Graphite 1000 tons Dressed ore 32 32 30 30 30 30 30 30
Iron 1000 tons Dressed ore 5,000 5,040 5,130 5,136 5,300 5,300 5,300 -
Magnesite 1000 tons Dressed ore 40 60 55 150 150 150 150 -
Copper 1000 tons Metal 12 12 12 12 12 12 - -
Zinc 1000 tons Metal 65 67 70 50 30 40 50 -
Gold tons Metal 2 2 2 2 2 2 2 -
Silver tons Metal 20 20 20 20 20 20 20 -
Tungsten tons Metal 650 930 230 270 100 110 110 -
Lead 1000 tons Metal 13 13 13 13 13 13 26 -
Fluorite 1000 tons Ore 12.5 12.5 12.5 12.5 12.5 - - -
Apatite 1000 tons Ore 300 300 300 300 300 300 300 -

BEA A7 YRSk

thFig 1, Table 2). Y= dlatrlo] 2AlE d2d
ke B 9, 4, ofdo] FkE I Bt s
TE7E 2 & FAtelt) o] Fke Cu 1.49% "
oF 196 &, A7F AakaF 358HE(Cu 1.49%), &
7r Agee 1208 Eoz U7 A JYTHKORES,

2011). FA= 570l SSA AL, Fe Tl F

HAE s, BE ZFAl

(SONOSA, 2011).

4.4, ENTL

A g FE W05 65% 71522 246,000 o2
¥

gde4 Jom(Table 1), FL& FAkS vl
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Table 4. Export situation of 10 major expert items to China, 2008 to 2010(Yoon, 2012)
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2008 2009 2010
Item Amount Amount Amount
(1,000 US$) (1,000 US$) (1,000 US$)
Coal 201,273 265,000 390,405
Iron 172,259 48,480 194,316
Cast iron 35,005 20,567 64,431
Precious metal 4,600 4,439 15,308
Zinc ingot - 11,195 47,693
Magnesite 12,132 10,189 21,653
Steel & non-metal 31,039 (steel) 12,147 -
Pb ore 11,277 9,252 14,585
Pb ingot - 9,251 -
Al-ingot 19,019 - -
Graphite 4,566 6,089 6,839
Other mineral 24,555 10,269 26,959
Total 491,170 396,609 755,230
Table 5. Resource, grade and capacity of iron mines in North Korea(Yoon, 2012)

Mine name Location Resource Grade Capacity/year
Moosan Hamgyongbukdo 1.5 bil. tons 25-35% § ﬁ: :g;l: gégzﬁg
Leewon Hamgyongnamdo 20 years operation 49% -
Poongsan Ryanggangdo 120 mil. tons 45% -
Hurchon Hamgyongnamdo 150 mil. tons 48% -
Danchon Hamgyongnamdo 100 mil. tons 45% -
Janggang Chagangdo unknown 50% -
Eunryul Hamgyongnamdo 100 mil. tons 48% op]e.I61 fl?lslt Itr(l);n:
Jaeryong Hamgyongnamdo 100 mil. tons 50% opse(;l();e(l)s(; ?;?:
Chonyang Pyongannamdo 50 mil. tons 50% 1 mil. tons
Suhhaeri Hamgyongnamdo unknown 55% under development
Hahsung Hamgyongnamdo 15 mil. tons 45% opse(r)lo,((:)e(t)s(; ?:)E]Se
Duckhyun Pyonganbukdo unknown 50% ]rggoﬁogoffrf:

Anark Hamgyongnamdo unknown 50% newly developed
Songrim Hamgyongbukdo unknown 55% newly developed

Hwangjoo Hamgyongbukdo unknown 55% newly developed

Yonsan Hamgyongbukdo unknown 55% newly developed
Taetan Hamgyongnamdo unknown 55% newly developed
Gaechon Pyongannamdo 17.5 mil. tons 45-55% developed since 1976

THFig 1, Table 2). 3 AHzo] A3 whdgake

2, %, Wrko] sukey Bl b FEsb & % (KORES, 2011).
Agitolt}, o] #Ake WO, 0.8% w4 oF 270ut

Eogx B3t xw %— u| ko] 549%2 A3}, 45 I il
2004 WO; 70% A3 4500%, WO, 0.8% 2

A wj RS MoS, 90% 54,000 EOF
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—

0
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A JoH(Table 1), F& BAHe 7L,
2to|th(Fig 1, Table 2). $H AAIZo] A3 71
B H3A 7P R 2 EEjEdgstel)
Bk MoS, 0.159% w7 oF 5419 Eo2A A
BAEE A7 600, A Adee2 A7k 48,000
Eo]tHKORES, 2011).
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A-old wWiFFE FE 71FLE o] oF 4.7k
, olde] 159k Eo 2 UdA] glow(Table 1), 5
Foke AY, 23, AdF4o|ok(Fig 1, Table 2).
3 Fdle] AY@HYFAAT)BAHS Pb 0.88%, Zn
421% ¢F 279 EO=A, B4 AL A7 3009

3 A7+ 1A7E Eo]tHKORES,
2011). 744 FHA o EHEAEL (A ArbeE A
7+ 110,000 £)9} FHoldA AL (oFd s &
7r 65,000 =) 2 9.21 AMHALV} e g A
Alol] TdodA A e AiksE AZF 100,000 E),
e FAZAlo SEAEA, S slFAlel sl 10.13
A@A7F ATHSONOSA, 2011).

dr to
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4.7. Opay| Alo| 24t

nlaAlel E u g MgO 95% 71502 oF 28
o Eo=® ¥ lom(Table 1), 8 #iHe §Y,
NEMNEHAGS), AEFAtoltk(Fig 1, Table 2). g
g A X138 YR BE Fule] rllA}
EZro 24 MgO 45.82% 71% Cle vk oF
79 E, MgO 46% 8% A7 Ak oF 309 =
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Table 6. Major coal fire power plants in North Korea

oA - dd=HE &

(20061 7152), MgO 45.82% Q334 A7+ Yrksd
gk =o|t(KORES, 2011). 3k

WelEade o mldlrolE Agy) $3E
Aol T A7 2008 & AARsE)E AR W)

p

EAENIRRT A7 308 E AR¥sE)) 3

THSONOSA, 2011).
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Q13)14 wFEe P,0; 30% 71Fo R oF 349 B
o7 4HA glom(Table 1), F£ FA-S g, =
&, TdFe|thFig 1, Table 2). thie] #ah2
P05 5% "Wd=EE +54) oF 159 &, $¢a4
P05 58% Cl& wid=F < 129 &, T334k

P05 7-8% "% <F 1.29] Eo|tHKORES, 2011).
izl ake P05 31% A7F A% RS oF 15t
E(0059 715), AAeEe ofF TikEelH, FUgAt
2 Py05 5.8% A7 B4 Ak oF 505 £(2009
9 AE), ArsEe oF 62iHEC] Y FdFALS PO,
30% A7+ 43 A oF 5% E, AbeEe Azt
oF 167H=0|tHSONOSA, 2011).

TH(Yoon, 2012). A&t =k 1869 Eo2 dEA]
o™ (Table 1), A7F A FES
2k Eo Fow $2Ed. AABEAATAE B

. Capacity of . . Consumption
Name Locality production (MW) Specification amount of coal
Pyongyang Pyongyang 500 (Yoon, 2012) anthracite, rrlu?-tinls
plant Pyongcheon 500 (KoFC, 2010) combined type (KoFC, 2010)
Dong-pyongyang Pyongyang 50 (Yoon, 2012) anthracite, )
plant Rakryang 100 (KoFC, 2010) combined type
Bookchang Pyongannamdo 1,600 (Yoon, 2012) anthracite, 5 mil. tons
plant Bookchang 1,600 (KoFC, 2010) combined type (KoFC, 2010)
Chongcheongang Pyonganbukdo 200 (Yoon, 2012) . )
plant Gaechon 200 (KoFC, 2010) anthracite
.. 150 (Yoon, 2012) .
Cheongjin Hamgyongbukdo 150 (KoFC, 2010) anthracite -
Soonchon Pyongannamdo 20 (Yoon, 2012) anthracite, )
Soonchon 210 (KoFC, 2012) combined type
12wol plant . 50 (Yoon, 2012) anthracite,
(Kangsun) Nampo Cholrima 50 (KoFC, 2010) combined type .
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