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ABSTRACT: The major mineral resources actively produced in North Korea include gold and silver, copper, iron, lead and zinc, magnesite,
apatite, anthracite, and graphite. Recently, rare earth elements (REEs), nickel, cobalt, and vanadium have attracted increasing attention as
strategic resources. In particular, vanadium-bearing low-grade coal identified in Hwanghae and Gangwon provinces has expanded the country’s
mineral resource potential. However, prolonged mining has resulted in increasing mine depths and declining ore grades, while inadequate
processing facilities limit the value-added utilization of non-metallic resources. Research on North Korean mineral resources has focused
mainly on gold and silver, lead and zinc, iron, and rare earth elements. Flotation has been the principal focus in mineral processing, whereas
research and technological capabilities across exploration, mining, mineral processing, and metallurgy remain relatively limited. The lack
of modern mining technologies and equipment, together with aging facilities, has also reduced productivity and development efficiency. To
address these challenges, North Korea established a “Mineral Resources Development Strategy’ in 2015 and has pursued a four-stage
development plan through 2052. Future priorities include modernizing exploration technologies, advancing mineral processing and
metallurgical technologies, upgrading production facilities, and developing strategic resources such as rare earth elements and vanadium.
Improved inter-Korean relations could enable joint exploration and development of strategic minerals, such as rare earth elements and
vanadium, by combining North Korea’s mineral resources with South Korea’s advanced technologies.

Key words: North Korea, mineral resources, mineral occurrences, mining status, research trends, Inter-Korean mineral resources cooperation
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Fig. 1. Major mineralized belts of North Korea.
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Fig. 2. Trends in North Korea's total exports and mineral exports to China from 2010 to 2019 (I-RENK, 2020).
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Table 2. Production trends of minerals and coal in North Korea from 2017 to 2021 (Chung, 2024).

Mineral Unit 2017 2018 2019 2020 2021
commodities
Au kilograms (metal) 1,000 1,000 1,000 1,000 1,000
Ag kilograms (metal) 2,000 2,000 2,000 2,000 2,000
Cu metric ton (metal) 10,000 10,000 10,000 10,000 10,000
Fe thousand metric tons (ore) 5,470 3,280 2,830 2,580 2,650
Pb metric ton (metal) 35,000 30,000 26,000 24,000 25,000
Zn metric ton (metal) 20,000 20,000 20,000 20,000 20,000
w metric ton (metal) 310 1,410 1,130 410 50
thousand Amorphous 1,000 3,600 3,600 3,600 3,600
Graphite metric tons _

(ore) Crystalline flake 4,500 4,500 4,500 4,500 4,920
Magnesite metric ton (ore) 380,000 70,000 70,000 70,000 70,000
thousand Anthracite 15,200 12,700 14,200 13,300 10,920

Coal metric tons
(ore) Lignite 6,500 5,420 6,060 5,700 4,680

), 274 B4 = AubE 0 2 o] gl IgelE
uhad bl £} BAL 8 SEA o], ABAL QAL
H2 3 B3R F08 due FEHI YUck(Ministry
of Natural Resource Development et al., 2015).

oo FEAM AR A8 ofsty] of@ A,
USGS (2024)¢] w29 2017@7FA] A7 A334 2F 5009
£, B} TuRo| £ oF 407k, gk oF 1,500% Eo] A4k
A 202 FHRHE 2). 120184 ol F thE BA
AR ako 2 Akl A7 Zhastech

FEALL B A} $2olH FaT HEE AR
3l 2015~20199 £ GDP &= 9F 35~36% €S
2, 53 GDPoA FA | HIFE oF 10~12%F o, FF
AL ok 30~33%E AA|FFFTHH 2). 2011~2016W &
o] F4EH 7hed FE E0] 50% oS AARL,
o] 7Y = & H|S5-2 89~93%9] @t 3] 2011~
20179 S50 29| HFA pEA2 ATt oF 73139 g,
FRER22011~20161E 2F 109~14%] E8 =20 THE 3).

Tt 20164 o|F Sl HEARN AR Bat
o FEAY +2L F43) gasignh A, W, 32,
5. dotel, Uz, 34, &0l vhlE, Hebs, =R
9 okl 5 S8 B2 £E Adel ASEA U
= A EAL2 20104 69 7,900%F EFH oA 20199
3,300% 2= A fgastRint. ofof whet ti = FAkE
22 FE AR oo 50-65% oA 201949 o
I5%=2 FASIATHIE 2). ol Hito] F53 F=A
S B9l QSolE BT 71&H TSt wHet A
AN, FANE L] AAAR S0 AR A D fdof
EAFE AR T Y5S HojETh

3.2. J|18xZE

3.2.1. &DIs

53] FEHANE AUEAL EFEA E AAFALR
TEEY, 7R S o] A AYRARE A =kl F
Al Elgol| A ZFIEAIE 4883 Ministry of Natural Resource
Development et al., 2015). 2000t 0|3 FELZEL 7|
Hro s 28 4 73+ siAlskal RS/GIS/GPSE &
o AATAE BT O, AIAT FARDE BE
O 2 Zgofl= AT o

2015 7142 AL A2 oF 36,0009, BAFE
ulo] BBk A2Sle Sa) FYBGAE o) of
95%7} =%} Eglon, By AlF7] 334) 5 AA| 7HE
7P g AH] = ARk o|ch X\ FapsHEhAN B o] 4
St vl EAIZ A S5 vH, AFEE"AE A
Ao g gltste] A7) - ARFEAL S -AEA D B
AL o] EEEHIL qUok By AT E e} g
of BEo s g 4 o4 EE Rom AF H P=
HARE 1980 ) o] % A Zastich weba] S3te) &
APle2 AeAQ A& XAxRA] oEsh= HFO| &
I, A A FaApge| et A=A s 7] gt 3
23 A7 oot

3.2.2. EIIE

53] A|shA 2 27| Atk v ALt
710l He BAE B 2= 114351l QITHDPRK,
2009). o] 27t 1742 A1 A A LE A (cut-off grade)
Hohes S5 WY it sleet A Ak 4
st g Aol 932 v Ao s gaEn 2R
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Table 3. Trends in North Korea’s mineral exports to China from 2011 to 2018 (K-stat, 2024).

Minerals _HS code Unit 2011 2012 203 2014 2015 2016 2017 2018
Precious  metricton 78845 106145 86532 75414 89507 26389 300 -
Au-Ag H;Zﬁ:;f;;s thousand USD 19,692 30277 29367 30989 39,147 12987 s -
Copper  metricton 28150 26325 24704 29558 33948 52482 s46 -
Cu coizirlltrzte thousand USD 25374 17351 10064 15420 15796 20,866 00 -
e lomere _Metricton 2509213 2412086 3060782 2830087 L4306 1637.561 1637561 -
thousand USD 324454 248576 298653 221889 72767 7441l 103398 -
Leadore  metricton 57015 76775 117550 106100 95175 108168 93216 -
Pb Coilzi;;zte thousand USD 23717 34560 59389 56365 50346 61518 74783 -
Zincore  metric ton 11749 17500 15391 19504 55455 12812 2415 -
Zn Coizirﬁrzte thousand USD 4772 6817 548 6979 20429 50867 @l -
Tungsten ore  metric ton 211 184 123 136 140 9 597 2739
Woo RS ousandUSD 6% 97 47 59 4d 49 3045 I8dsT
Molybdenum  metric ton 326 833 593 564 818 %8 1053 1234
Mo ;’(ﬁflj‘;ﬂ;;i thousand USD 3803 7881 5340 4668 4394 40200 4454 6827
Graphite  Notural _metricton  I9l4  S4269 6160 S ®8H 468D 4000 4965
graphite  thousand USD 17235 7271 8024 7765 11,020 6161 13908  4,7%
Magnesite Magneste _ METIton 13400 IRT0L 130806 1646802 136538 14697 176615 5808
thousand USD 29213 25145 23566 27083 25286 25080 24165 4519
Aohracie Mo ton ILIT3IT ILSTATI 16549087 15409879 19631472 2495042 4286929 -
ol thousand USD  1,140.909 1198492 1379790 1,135702 1,049,785 1189940 401741 -
Lignite et on 6471 2398 3843 5010 1523 0 - -
thousand USD 266 120 204 233 76 5 - -

oA Akl At wE Avolo] Sol, AAElIN
L AT D O Sol 2 AASE AT, ]
sjo} e 7|75} pEow As) A A £e
& Aow WrlEt me U, B4 2 L A= X
RN A4 Ao o] tjet olEEst wow, 4
Rajso] Bast £ e @ A1 7o) AdshE S8
347 ke A o]thKoh and Lee, 2023).

20001 o]F YR BAIIAE HHEY 29, AR F
2 o) 9 ICT B8 5 A Arjsizt 2AEod, 4
o2 Adu] REOR Q13 jREe] WAL o8| A7
A2 AA e A A Aol oJEsk Yick. 1 At Far
AAFEL 1970~1980E ] AA7]2] 2F 40~50% £Fo =2
At Ao BEw, Age)e] dArjsiel 4557t
20 T2 ot 9let.

73 Fro] & A|ko] ARSE L 9o Hl=AE] 9 e
S A 7o) P astct

A Bobe= 73} vjEFE0 8 FREEY, 372
FRoL A7|2E o] &3pA|N ] =53}, s U AY
082 At F4o] Rk vHFEE Al 94 71&
An] B3 Ao 2 APAegt E4o] Agh ol
HHAQl AR 7| &2 Fete] vla 2A HAA dew, &
2 32k 1980 At Sk, AT 1990 28t 5
© 2 FrlEchKim et al., 2020). THH E3HE 2} HET
H718 B4 33571 ¢l 20208 AR-L3HES A4
st AL Ve T AFE AEsha o, Ak
A AA Ql=etel 7|« ddighs A73] Fasgh AA =
o} 9ltk(Park, 2021).
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SHtE A FEE U7gE o] tofst £33 9] A AT A
Z+e] Qi 25t o] & B2 o] & Hg o & 1:1,000,000~
1:50,000 =7 2] XAz 2L X]43519 01, 1956~1960
Aol #Alok 21 AeET @stod oF 70,000 km’of] thgk
1:200,000 FAXA =S 2H33tHcHKang et al., 1960).
1970~1980 T ol = 1:50,000 2 1:10,000 =3 2] AL x|
Az} FEFAE FSH O E 35ttt 1996 o=
H 27 Geology of Korea®} 7§ A= 1:1,000,000 XA =7}
B7H 2 3a) FthPack ef al., 1996). o] A AEZ =
sto] SR AR AT A A = 1:1,000,000 A E=E Y
7SR THKIGAM, 2019)(1 3b). B3t A= 20004
o o]l 1:200,000 L 1:50,000 =X X A=} 37 ]
T3EtE, FEE, AAGRE, GEE 9 PAHRIE 5 o
oKt AA=7} AR AT Ministry of Natural Resource
Development ef al., 2015).

35} o] 3 B3R 1:50,000 Z32 7uke] R ARAE &
3 TAE FHot BAYRE Eioke T, S
I} F3R2Rg-0 TAE FEstLA} SH3TE 1958 R E =
gAJolel F5 o2 Tt A-A XA E F51%eH, o
5 HAGFo el K-Ar 2 Ar-Ar A SH = =359
o} 1960 M7 <29 A2 s o] %o ZA XA}
AAE T H29 g7y AAAEHeE FriEn
(Kang et al., 1960).

1988y U7HE ‘2AX AN (X E T} AekAd) = oF
3097 S84 A4 9 FARAERE ST AR, A FA|
o AL A, WAYRF R AALRE Festa of
380 7H9] S4Bl aEE/da gt tigt A= E
2359 HKim et al., 1988). 0]0] 1990 of| = <2 A 2] AL
A 6l ‘2A Y] FAY 3Ho| WHE o] TA, TUL, A
Az 9 7 FAFe] X 3gshy EAS AAZ R
A BFATHRI et al., 1990; Kim et al., 1991).

2000 o] Fofl= A A AFE7F A Al S HA Tt
22 AA7Z, 994 A 9 AFE A7 &
= let 2011 L7 <24 9] A ofl= 80670<] Adh
23 24728} tH4=0] Zo]E U-Pb A2} $-2Eo] 7]
E FAE AREs AAHAAE AEA sidstact
(Han et al., 2011; Jon et al., 2011; Kang and Kim, 2011).
T3 2009~2012 Bi7HE [0PoE TAE ‘AR AS
A oA, Y AATZ, 25855 L ARAE 5

= 2= gt 563

2 Fastgon, 457 BAR) AY- T BE U BokE
A7E 45319 HChoe et al., 2011a, 2011b; Kang et al.,
2011).

olEidt ATATE FUSHE Bael AW ATE
1960, 1988~1990, 2010~20113-& FA 02 A 213
T8 A7t A= e, 20008 o]F dF2E
AAAhst 55 ZUsHHA A AR L AR
B7bEITh 3 2015 ASHAHAE AR o A 2ot
A 2ALR AP &2 EdiEkE 8 A= AAIEEAL L
THMinistry of Natural Resource Development et al., 2015).

4.1.2. BRZE0| HE

19120 Wegener7} AFgt th&o]54-2 1960 3f
FAe AT MEYRAe) AYHUA A BrEES
2 wHslgon], oF BE AR B A4S 4
sh= 4 o]22o2 Y At fEyEhs 1970t E
B #p2Eof 7|9kt A57F 243HE 1o (Workman,
1972; Lee, 1974; Park, 1977), 1983dojl= o]& HIHSH
1:1,000,000 =2 9] shlx | A|LZ =7} 7= Qo

v E3toll A= 1980 ] HRE tiE, $481E, A
5, 952 efo] E(ophiolite) 5 HPRE Tl golrt An
Ao SASHE 2w (Li and Li, 1989; Kim, 1991; Li and
Kim, 1993; Han and Han, 1997), 2000t} ¢o]& |9}
25U 45T Y BN BPREHOR AT
A37F A =& QlthHan and Pak, 2001; Han and Om,
2004; Yang et al., 2007). 1Y o] A4 7|2 A=
A Az QurEel BREee] §oi 48shs Sl
HE3 tH(Chae and Kim, 2015, 2017).

£3] 19889 WHE RAA ) A (AT A5
NAE SHIAL ST, ST 5 ATA- ST 2] 7]uket
AA T2 G E S e RES 2F Sl 2
TAFIL(TE 4a), AHEE dUE FE-23 =23 AF
Atof] &£31= Ao R dA45tEtHKim et al., 1988). o|&
2000 HE H12E, E572E D VA HdE 3
&3 A7 A= e, 20119 241 2] Z12°(Yun and
Yang, 2011)]| 0|27 #F2E9] 7|& 245 WHFe 3t
e AR 2= AAH 2 AAE JATHIE 4b). o]
3 A Agto] AFA Y AFA-SHENA AR B
ZEA SN 02 ATE= Fas AV|Z B

4.1.3. TIRGICHst0] T

Brzze) Y olF B¢ AAste] Fuke 1A
Arjste] Wde N Aste] E b2 Eokg o] B Bt
22000 2744 gAjote] Beg F3) dolest W
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Fig. 3. 1:1,000,000 Geological map of Korean Peninsula (a: Institute of Geology, North Korea, 1996; b: Korea Institute of
Geoscience and Mineral Resources, South Korea, 2019).
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Fig. 4. Tectonic map of Korean Peninsula. a: Tectonic map based on the geosyncline (Kim ez a/., 1988). HF: Hambuk Fold Belt,
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HHY 5 oot AdEFHS F8tdck F9Y4A
A7171¢t AEA 71&] FRE BrREDL A &
A Q3ete] B 28 Hrlshe 5a3 X ®ojch

53] 21 Ak 4| 3GA| 2 WHsktiKang and
Kim, 2011). 15H41(1960~1980)0l= K-Ardg ZAo
2 ZeretMen 5 oF 10074 A&l F= 9
o} 2¢HA|(1980 AT 'T~1990dth E4)oll = Rb-Srif 7} o}
AR} Ao} U-PbH o] =U=|o] EJA Y, shdet 9 WA
< R ¢F 50079 AdiS7go] o]FojFth 3TA
(19909t FH~20109)o= k=t Aol U-Pb¥y oF
1,00072 Sm-Nd*j 2F 60742] AhEAH o] S =HA A
T7F 2A F = At

2000 o] %ol ZTT}e] 2L F5) SIMS (SHRIMP)
9} LA-MC-ICP-MS& -85t #|o]= U-Pb A& A o] 2
AztE|gieh wE A Aak= 2003 o] % B3} 3hA| 9
IR =9l o H(Yang ef al., 2004; Han and Kim, 2005; Kim
et al., 2006), 20113 27HE <24 9] X2 o= 8067) ¢HA]
A 29 dAj&A A&7} £-2 =9 chKang and Kim, 2011).
o|E HIF O & 2| F2] FA7} AT L 2ARF E wpnp
G5 wre (A A =7 A= Ao Han er al,
2011; Jon et al., 2011).

Q1996 HE 231 2A-F= AP A1E 5
3 Zo|Z U-Pb ASA AuE LT3 th=0] 5 AT
7t E|Ql o, AR AF= SCIF FAIEA| o= AR
EQlth(Zhao et al., 2006; Wu et al., 2007). £3sHH, &
gho] F9ea A3t 9 A A A sk 2000 o] H ]
£ 72 Aot AL, olFo= =Y =S 7Rt
° 7 WA 2 o2 Hridch
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Fig. 5. Histogram showing the research frequency of metallic minerals.
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