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' T. TNTRODUCTLON

At Lhe vequest of the Government of the Donocralic Pecople's
Republic of Korea, n two-man mission was carried ouk under project
DRK/Z3/003 - Modernizalion of Uranium Prospecting and Exploration Melhod,
from 1 to 15 May 1987.

The objective of the mission was to realisbtically assess the nced
of the Machongsan Geoprospecling Expedition in terms of equipment, expert
gervices and training in modern wethods of uranium exploration. The two
experks were also to provide lectures on matters related to the world's

9 uranium deposits and current exploration techniques.
: \ TYL. RACKCROUND INFORMATION
I1.1 Goverument Organizabtions
l Uranium exploralbion activilies in the Democratic People's Republic

of Kerea nre carried oul by the Macbonpsan Geoprospecting Expedition
(M.G.E.) in Plonpwon County (some 40 km north of Pyongyanpg) and the
Kuwolsan Geoexploration Group (K.G.G.) in Kumclion Country (some 200 km
south- southenst of Pyonpyang). The first (M.G.E.), the national
countecpart for project DRK/3/003, is responsible for the preliminavy
prospecting stage to the discovery of a deposit. The sccond (K.G.G.)
will toke over bthe newly discovered deposit and develop it further for an

) oventual expleoikation. ‘The two orpanizations arve parts of the Deparbiment
of Production in the Minislry of Nuclaar Eoorgy (the restrucktured State

- e Committ e~ Tor Alomic Energy). It is understood that anly two years

earlicr both proups were parcls of the Ministry for Development of Nalbural

) " Resourees (M.D.N.R.). 1t should be meutioned that M.D.N.R. also uses
nuclear itechniques (pround radiomelbric and borehole logging) for the
axploration of other conmoditiecs. Any positive results which may have

some bearing on the cadioaclive mineral poLlential are transferred Lo Lhe
two orpanizntions menltioned earlier.

Additionally Lhe Radiochemical Institute of Lhe Nuclear Rnerpy
Research Cenlie in Hu Kar Ri, also of the Ministry of Nuclear Enecvpy, has
a group which conducls ore processing experimenls on the wuranium black

“ehale ore. This Instibtule was Lhe nalional counterpact for the Ageuncy's
technical co. operalion project DRK/3/7002 "Uranium and Ore Concentrake
Analysis".

FTI.72 Geolopy and Uranium Rosources
Geolopy and Yranium kKos00L LGS

Over 50% of Lhe connbry's Levritory is underlain by rocks of
Avchean nnd Protevezoic Ape. Palenzoie rocks covers around 30% of the
remaining parl will Mesozoie and Tertiacy Formaltions covering the rest.
Three main peolopical olemenls oave racopnizaed: slabhle platform,
geosynclines, and younper codiment and voleanic (basaltbt) covers.
Granitic intrucions of Archean to Mesozoic apes are known. Of which, as
in many parts of Eash and Southeast Asia, the Crebtaceous granite is
considered important in relnlion Lo uranium potential.
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Urranium minnrnlianiun of codimenlacy, hydrothcrmal (veinl,
metamorphic (erntnhnund), akarn and pogmntiLc Lypes are known in the
counbry. Howevetr, LO date ouly Lhose associnted wilh the Cambrian Black
ghale are considered importnnL. aizeahle rasSQEVEe from this bypo of
deposits has pbeen outlined in and around Kumchon county and several
prospecls are being ecvaluated throuphout the counkry .-

1t should be noted thal metnllogcnically, the counbtry 1g rich in
conl nnd iron resourcet. Deposils of lead, zinc, mapnesite, Lunpgslon,
ans nraphite ave also belnp exploited. A pold mining project alb Uncan 18
being jnitinted.

TIT. ]Nl?'RI\S'ITRUC'I.'UIU'J or MI\F}HONGSAN (WI()[‘[QOS[’I-‘.C'I?LNG EXPREDLTION

111.1 Orpanization, Manpownrt and _Techn '1.@2?1},.,__F,,.f19_1,1-_1,,t__i,e_9._

Machonpsan GcoprogpnnLium Expoditiou, Lhe organizntion carcying out
the uranium cxplorntion in all areas of the pcople's Democratic Republic
of Koven, hns ils headquavlers jusl gukeide Plonpwen, 40 km north of
Pyonpyang in Lhe goulh Uyonpat provineo. The Direclor 1s Mp. Pack Tac
gun and the Chief Engincer i Mr. Li Yun ok. The tobal number of stafl
is about A00 out of which around 10% with university degrecs. Names of
staf f mombers, who took part in conumon mecking, ave noted in Annex-1.

. The mailing nddress of the pxpedition is:

Machongsan Geopronpecting Fxpedition
I'yonpwon Counlry
gonlh btyonpan Provinee

The Macbhongsan Gnoprospccting Expedibion sipructure includes finld
Lroups, Lahoratories, workshop and pechnical seckion.

There are SiX npp:‘uximni_rﬂy 25 men fircld proups carrying out Ciotd
geoLogian prnspncLinu radiomchoie maaanrements nsing portahle
sc'\nl‘,ill.r\t'lnn valbeometers and pm_‘l;nh'\_c cmanomebers. one additional {field
group carries oub electrical resiativilby measurements. There is @
special proup puiding Lhe overall field operalion, jubroducing new
technigques and charped with research ackivities. Geologicnal
documnntntinn 1 carried out by prorensional geologists. Transpotrk
facilities scem Lo be Limited.

Lnboralogics ave aituated ot Lhe headquarlers of the Macbongran

G00prospccing Expodilion. They have the capncity of technial prcpacntion
of vock somples and Lhelr annlyses on the level of presently available
equipment and vespective sengitivities. The eleckrie power supply 18 220

v, 60 liz will standacd Lwo point cockots (without the third pole for Lhe
pround) .

The workshop at the haadgquarkeri, wilh npproximately gix persons
and limited clechronic cquipment, carrics oub Lhe cquipment repaics and
mainlenancc.

The overnll pumber of genlngists 1e 20 and of gcophysicists is 15.
ALl Eield mensucenenls are cavried oul by Lrninod prospnctors.
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ror the pnst Lwo years drilling operal.ions have been suspended. At
present there is no drilling equipment in operation.

111.2. EﬂEiRNEDEMQE_ﬂgGEQEEEﬂQ_GEQRﬂgﬁPPEEEBEMEEEQditiPn
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Number

Equipment Model country and
year of origin of pieces

_///,_/_,/

portable scintiliation paman ray ' SRP- 2 USSR/1L962, 1968 62"
ratemecter Gpp. 68  USSR/1982 g™
Portable emanometer EM-2 USSR/1961 3
EM-0P USSR/1971 4
_______f__ﬂ_ﬂ__ﬂ____.____#_m,wJ_w__ﬁ_,_.ﬂﬂﬁ- __,_,__*__,*w__ﬂ__g_h_.ﬂ___m@_m;_ﬂ_ﬁ__#_,__v
portable ratemeter with small diameter sRP-6803 USSR/1980 2
shallow (1.5 m) probe SRP-Z2K ussSRrR/1970 1
DPRK/19872 B §
W_,ﬂ_ﬂ-ﬂ_”__ﬁﬂﬁ__‘_ﬂm_ﬂﬂﬂw,.w.-A“F__H_#_w,.__._#_ﬂﬂﬂ_g__,“ﬂ_,__ﬁ_f_
—_—
Pot;table face radiometer pamma- roy PRKS USSR/19772 1
L opping (total count) pERK/ 1982 1
1
___‘_mg_wﬁﬂ(_(,_,Awm_n__,"_4_”_-,_A".,-,__4_ﬁ ,,_W.-#_,._,_.,wf._#_.__f__,_.__ﬂ__ﬁ_(__4_.__ﬂ__"_w
nlectriu_cesishivity TKS USSR/1968 1
A

R

ElectciC»inducod polnrizntion ver--o7 USSR/1968 1
portable mnpuetomeler M- 2 UssSrR/19672 P
*

Most of the times only 60 of the 70 ratemcters are operﬂtionnl
i old type mapnctometer of inadequale sensitivity and specd of
apuralion



- 4
TTI.3 Laboralovy Equipment
Eé;{pmcﬁt Model Country and Number
year of origin of pieces
Microscope MIN--8 USER/1968
MIN-9 USSR/1968
18P-51 USSR/1968
Ultravioch‘;amp LUE--57 USSR/1963
Equipment for microharcdness PMT-3 USER/1968
;uitichunnel analyzer + scinb. probe AL-128 USSR/1969
Laboratory emanomecter ALPHA-L USSR/1970
Spectrophotocolorimelor 12 China/1973
Flamephotomelor PIM USSR/1969
;olurogrnph - | - Czechosl. /1967
Two ;;;4_;401110;;;;h N 58-1 USSR/1972
Oscillograph ) | DT 81 64 Poland/1984
Pulse gennrn;or G5 64 UBSR/1967
Ultrasonic generalor G2 33
Counter PP-9. 1M USSR
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The mnjorily of Lhe quoled equipmenl g of Lho 1960's modol Lancklng
Lhe rogolred monnllivily and precialon of weasiweemant.  Addillonally, 1t
br undornlood Lhal the apare pactn of the menlioned units aro difClenlt
Lo obtaln.  Conmequaully rgome of Lheso equlipmenls may bo out of operabion
fvom timo Lo Lime,

Lv. URANITUM IXPLORATTON
v.1 Paal Aclivillon

Radtomelrte monguremon! wan carcled oul ng parl of Lha roplonad
poolopltent mapptop al. Lhe aeale of 1:7200 000 covering Lho oulive
Lareilory of Lhe Democralic I'ooplo’s Ropubile of Koron. Thlas work was
plavtod to Lhe Tale 1990w and compleled around Lho mld 1960's,  Tho
eadiomelrie monnuremonl g wore primarily done using GM counlors, bul algo
setul Ll ntton doteclors by Lhe eavly 1960's.  Thome ratomolervs wore
ealibealod by wmoann of 2?¢Rn polal source and the results of Lhe
total goamma ray aclivitiy are oxprosdod in pR/h.

An covorape of Uhe radiomebirle survoy, undecabandibly can bo quile
freopular, subooquantly ayatoemalle pround geotogical and scinbillomalor
purvoy wore careied ont al Lhio aeale of 1150 000 and 1:2% 000 over arenn
conpldored of fotereal. A more delalled poolopical mappling and
radiomebric moanuromont. ovor nuomnbous nrean may follow al the reale of
10 000 v emaller,

Reanlla of Lheae nelivitibion are a numbor of proaspecls and
dopoaita of which the mont lLmportant are Lhore aarocialed with the
Cambrlan hlack shalo.  Many anomaties ave abill withoul satislnclory

c——explanallon ar awnlling Corlher follow up abudy.

V.7 DI'rononl Acklvillos

An noled Yn 1L, Mochoupnan Geopronpecting Expadition heno slx
aclive Ciotd Leama continning with Lhe follow up work ovor old and nowly
dlacovored anomaian and prospects,  The mosl advancod workn, which
lncludo Leonching and a Cow explocalion «drill holes, aro geonerally on tho
Canbrinn biaek phalo Lypn of onviconmont. The work bolonpg carcied oul in
dAanmliwie i, Yonlknu Counbtry, Noclh lwenphan Prevince, 1o a good oxompla,

T owan badbealed Chalo T the fulore more offort will bo pald to
Lavgoln olher Lhan Lho black nhale Lype, in pnrlicular Lhe Prolorozole
gooloplenl enviconmont,

Prosonl ackivition are hamporod by old {(1960's modols) Clold and
Laboratory equipmeatn ofLen difflenll Lo malnlain and lacking Lhe
roquired senntlivities. beblling oparation han to be osuspondod
complolaly dua Lo complete beaka down (Loo old) of Lhe delll machines.
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v, IMPLEMENTATION OfF PROJECT DRE/3/7003

The primary objeetlve of projeclt NDRK/3/7003 ta Lho nodornlzation of
Lo oparating capabbi it Ton of Lhe Machongean Geoprospecttuy Kxpeditlon
(M.G.E.).  The lwo wenkn’ mignion by the btwo exports was to provide
Lecluronr on n wide range of Lopics rolnled Lo Lho uranlun industry,

poolopy nnd oxploeal bon Lechniyuos.  The oxperts were also Lo mako

on- Lho epol ovalant baon on Lhn Pl rasteuclure and oparallng peaclice of

Lhe concorped orpanizal ton. Pacl 1L of thin reporl. doseribod Lhoe humna
1

nnd malorial rogsonrenn of Lhe Moo

A Theee day Incluron wore plven by Lhe two oxporls nn delailoed
holow:

6 May 1987
AM, Hranium Resonrces, Produckion and Demand (M. Tauchid)
- RediomeLrie Mobhods in Urantum Exploratlon (M. Mabtolin)

.M. ~Uranlum Explocalion: Facls and Problomg (M. Tauchid)
Gomwa oy Speclromebry in Uranlum Exploralion (M. Matolin)

I May 1987
AM. - Kadon Doleelion Methods in Uranlum Explorallon (M. Matolin)

Hreaninm Deportla of Lhe World (M. Tauchld)

M. eanium Mxploralion in Czochoslovakln: A Crao Hirlory
(M, Malolln)

B Moy 1987
ALM, Goochewionl Exploralton for Uranlunm Boporils (M. Tauchld)
Augormmonl. of Radlomeleie Anomation (M. Malolin)
Dinennglons (M. Matolly and M. Tavnchid)

Wil Lew mnloriala on Lhe above mentonmd Lopics wore provided Lo Lhe
wdlonco which conntrtod of 16 poolopinkn and poeophyniclate of M.G.H,
dve staff of Lha Fotylechnlcal Miiveraily, and Lheoo voproseniallvas of
ho Mlnlatry of Nucloenr tanergy.  The Iecluves wore glvon tn Buplish or
noalan which wore Ceannlaled Talo Korenan by oithor Me. NHvang Yong lung,
Eap Ul Kovonn) sad M, 14 Kyu Chan (Rusalan Korean). Thoro wore |imes
o teauntbal lon From Eop Ulah Lo Ruastan and Lhon Koronn woro necanengy.,

To npprociabe the Cleld operalion of the M.Q.¥F. a vigll war made Lo
ho Manbwarl camp 1o Yool an Connlry of North Hwanglino Provinee, some
GO km onoul o sont hienal or Pyonpynup. 1L Tn a black nhale tarpel which
wodeborlon during the 11200 000 genlo replonnl goolopgleal and
v iomel v le {(CM st e Turvoy ol the mld "0 a aod naprly (0t

o o I She T T T T ,

! ,



Sovernl foranl and inCormal mecliopgs were held to discuss Lhoe most
ealiskic plan to modernize bhe operating capnbility of M.G.H#.

1. CONCLUZLONS AND RECOMMENDATLIONS
F.1 Conclusions

Yranium explovalion in bthe Democrakic People’s Republic of Korea hag
been going on fov more than 25 yoars. 1t started with a breoad, somewhat
irrepguine, rvepiounl radiomelric survey as pacrt of 1:200 000 scale
peological mapping.  Subsequent follow-up work discovered various types
of ucaniuvm ocenceences and deposits. Sizeable resecve has been found in

Cambrian black shale.

Field and laboralory work is being cavvied out by highly cxparionced
and compelent professionals and technicians. lligh work discipline and
dedication demoustealed by the technical shalf of the M.G.E. are hamprraed
by old equipment lacking, in most of Ehe cases, the required precisien
and secnsitivities. VFrequent stoppage of work was due to instrument brakn
down and delay of repairs for difficullies of oblaining space parte. 1L
may be noted that in the country*s 3rd. Sceven Year Plan (1987-1993)
considecable slress was pub on the mineral industry development and the
modernization of geological prospecting in the country. In the same
Seven Year Plan, it was also mentiocned Ehe countrey's intention to develop

.:'Lcur powar stalions.

1t may be coucluded thal the Macbongpsan Geoprospecting Expedition
has sufficient human resoucces to carcvy out meantngful uranium
exploration work im the country. The poinlts noted below hampered the
adequate propress of Lhole sctivitios:

- Lack of information on the general world trend in uranium

cxplovation and industiey.
~ Lack of familincities with differant types of uranium deposils

obhrr than Lhe hlack shale. )
- Lack of adequale Cield and labocratory cquipment with the required

brecision and rnensitiviles,
Lack of koowledpe in foreipn languape.

VLI.2 Recomnendaliions
VI.2.1 To the Government
The modecnizalion of peolopgical prospeclinpg in Ehe Demoeralic

People's Republic of Korea, Lhe Marbonpsan Geuprospecting FExpedibion tn
pactienlar, is essentinl foc bhe developmenkt: of the countey's mineral

industry. lowsver, Lhis modevnizaltion should be accomplished throupgh the
Governmenlb's own efforl supplementad by bilateral (intecrnational)
technionl cooperalion, 1L would be unrenlistic to expect the

‘realizalion of sneh a Lask solely Lhrough TAEA technical co-operabion.




- Albhough Vhe polentianl of Lhe Combrian black nhala la

JdU eecopnlzed, the Governmonl should bho aware of Lho difflealtion
vialad Lo wranium producbion From Lhils Lypo of doponll, Exporloncan of
Pline coun! rtoa, Sweden dn particnlac, In Lrytup to nolve Lhiag problem
qould bo Laken Tnto compbderntion.  Slnee, slzeable roesorve of Lho black
hale Lypo dopoall 1o nleeady dofined, 1L i9 abrougly cecommonded Lhnt
ore of forda bo placed For Lhe gonreh of olher Lypon of depenilo which
o more nwennabd e for oconomle production, Nased on peolopy alone, Lhe
opglhibily of Flading Prolecorsoie anconlfoemlly volnted and alenl ilform
foporiia can he gpocnlnbeod.  Slwilacly for hydeolharmat voln and/or
dimentaey depoudla g neean of o o ad]acenl La Cralaceous pranitblc
ilranions,

Cloter o operalion helween difTorent povornmenl orpanizabionn
ndJihu common Tnleroels or CaciTibios,  Thin ahonld tnelude aharlng,
oxporioncen obtalned Lheouplh seiendiflic viaile nand Collowashipa abrond
{digcossion group, teminne).

Howas noled thal Uhe wnjocitly of Uecholeal slalf of Lhe M.G.E.
kave no ahi 1ty Lo comunleabe in foreipn Ianpuape. Tochnolopy LransCer
Lhrouph exporl wialta, teainbop abroad and sven Liloralure ronearch
requlice thig abitilby, 1L be recommendod Uhinl M CLE, Improve Lhia

TLualdon Uakiong, ndvantope Facttily suel ng Tound Yn Lho Geand Pooploty
avady Hove.

VILZ2.7  To Ly Aponey

From This betel mlenbor 10 enn be obaerved Lhalo Lho Governmen!l, of
Lhe Domocratle Peoplets Republiie of Koren hna {oltowed o long Lerm and
gyntomal Te appproneh L tho weareh Cor weantun depoolle.,  Tho hiigh
dineipiioe and dodicaled work habit of Lhe Leehnleal abtafl of Lhn
Harhonpunn toopronpoeeting Expedition degerve praise and suppoct.,
Connldering the paod peoloptenl polenlial of Lhe counley it is
rocommended That The Apency provide a mabll yooe aselglanco Lo modernize
e uppeade Lhe opoend ing eapabl Ly of M G0 ns oubllned bolow, 11
nhowid be noled Thal, whers poagibte monl of Lho vocomuonded oqulipmeal
showid bo purelned Trom count rloa whora Lhie Domoceable Poople's Republle
of Korea hng Leado rolalionn no Lhat Tulura need of aparo parls cnan ho
onnlty met.

EXPERT
[N b, 2 m/m in ponmwn ray speclromnley
19RY i, Toaw/m tnonetb L ehinonel analyzor
7. 7 mim in nenntum depoaile
F990 1.7 3 m/m in horehole lopplag/Zors rosorve oot buintion
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VIT. ACKNOWLIEDGMENTS

Kerea memorable.

- Laboratory -

to pecform and enjoyablc.

co-operalion and hospilality.

-  TIRAINING
1988 Scientific visits - Sweden
1988--1989: - LExploration wmethod - China
— Uranium deposits — China, TIndia

Yugoslavia

1989 il Gamma- rny speclrometor 15,000
(USEH 62,000) 1 Alpha card system (2 renders) 20,000
1 Mulbi-channel analyzer 15,000
1 Spectropholocolorimeter 10,000
Refevence matecial for mulii-
channel analyzer + publications 2,000
1950 5 Scintillometers 15,000
{Us$% 50,000} 1 lorehole loggert 20,000
1 Proton magnetomeber +
1 VLF {(clectro-magnetic system) 15,000
1 Po isotope analyser {7)
1 Microscope photometer (7)
Computer, plotter, digitizer (?y (25,000)

(black shale)

The experls would like to thank the Ministry of Nuclear Energy and
the Macbongsan Geoprospecting Expedition for making the excellent
arrangement during the entire period of the mission making the task easy
A special thank is duee to the Chief Enginecer
of the Macbongsan Geoprospecting Expedition, Mr. Li Yun 0Ok, for his
A sincere pratitude is extended teo bhath
Mc. Hvang Yonpg Hung and Me. Li Kyu Chan, who accompanied and stayed wikh
the cxparts during the entice mission, for Lheir assistance in providing
Leanslation from Enplish and Russian as well as being friendly puides in
all Lhe visile makinp outr stay in the Democratic FPeople's Republic of
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LIST OF CONTACTED PRERSONS

" 'TRY OF NUCLEAR ENERGY

~ Maebongsan Geoprospecting Expedition

 Mc. Li Yun 0Ok - Chief Englncer
Mr . Li%Kyu Chan - Head of Laboratory
Mr. Zu I Sok - Geophysicist
Mc. Li Wan Sun - Geophysicist
Mr. Yun Hae Do ~ Electronic Engineer

— Institute of Nuclear Physics, Nyonbyon

Mr, Hvang Yonp Uung — Research Worker

-

Mr. Bvan V. Melder - Deputy Resident Representative





