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PREFACE

In response to the request of the Mongolian Government, the Japancse Government decided to
conduct a Mineral Exploration in the Uudam Tal Area Project and entrusted the survey to the
~ Japan International Cooperation- Agency (JICA) and the Metal Mining Agency of Japan (MMAJ).

This year's survey is the second phése of the Uudam Tal Area Project.

The JICA and MMAJ sent a survey team to Mongolia from June 14 to September 23, 1992.

The team exchanged views with the officials concerned of the Mongolian Government and
conducted a field survey in the Uudam Tal area. After the team returned to Japan, further

studies were made and the present report has been prepared.

We hope that this report will serve for the development of the Project and contribute to

the promotion of friendly relations between our two countries,
We wish Lo express our deep appreciation to the officials concerned of the Mongolian

Government for their close cooperation extended to the team.

March, 1993

Kensuke YANAGIYA
President
Japan International Cooperation Agency

President

Metal Mining Agency of Japan






P E 3 10 MBE

HacToauuit 7poxJiaa] - APUroToBJIEH Ha OCHOBE J1aHHBIX,
NOJMIYMEHHMX B  XOAE DBHIOJHEHWRA B pernune OnamrTap,
MoHronus, patoT 3a BTOPORA ron 1o OCHOBHOMY
MCCNEAOBAHUID ~ BOBMOKXHOCTH  9KCTNYATALMHU MUHEPaNbHbIX
pecypcon. Ilenab aToro HCCﬂeﬂoBaHHﬂ 3akaoyanacb B TOM,
YTOBH QMPEEnnTD Haauiue U sanac noneame HCKOTAEMBIX B
COOTBETCTBYWIIMX MECTHHX ropozax. HoneBOe HecnepoBaHue
Ha MecTB ﬁmno npOBeHeHO B nepuon c HDHH Mo cedTdabpb
1992 r. a

Ba. BTOPOW "o HccAejoBaHHA GbuAO QCYWECTBAEHO

regioTHYyecKoe - HceJleloBaHUE , ‘a B YacTHOCTH
CHUMITOMaTHYECKOE ~ UCCHEeOBaHWEe PYAHBIX  XHA, 8 - 30OHE
naomanbn 12180 km?,  xoTopaa pacriojaraeTtcd: B paloHe

OA3HMAT. dTa S0oHa OGHAa HAsHAYEHa MECTOM MHCCJe0BAHWA. B
pPesyibTAaTE MNOAEBONO EOJOrUYecKora HccliiefoBaHus u cfopa
JIaHHBIX , TIPOBEJIGHHHX B NPEALAYIIEM - ronoy. B To Xe BpeMa, B
TOR Xe 30He, &a. WMeHHO - BOKPYF PYAHOIO MeCTOPOXAEeHUA
Onon-0BoOOT BMAM - OCYIEeCTBIEHH ‘ MeTanpeLHsuaHHasn
reoJsoruvyeckas pasBegka Ha ydacTke nixomanbwo - 120 km?,
reogMsanyeckas paapeaka MeronoM "TEM" Ha yuactke 12 kM2
H reoXuMMMdMecKas pasBeZika Ha ydacTke njaomaznbw 1 kM2,
HoMuMo TakuX pasBellok, - Adsa pafiona HopHon nposenw aHanus
cofpaHHHNX OaHHBX U MATEpPHAaJOB.

_B ' peayapTaTe TEOJOFMYECKOro MccnenoBaHust | BN
BHABJAEHN MacWTaGHbe KBAPUEBHE W CWIMLKMAHBIE XWJBL - B
KaXxnoM ua paioHos Coipur, Cosoro#, cesBepHOW “acTH

XapMarTaan HecMmoTpA Ha TO, 4TO . NOKa3aTedAb KavecTBa
06HapymeHme NOPOA B . HA3BAHHBIX paHOHax,  B obumeM,
cocTasBun de Gonee O, 5_ r/T 10 CcoaepxaHWw 30J0Ta,; B
MHOTUX CAyYasX WBMEPEHWs TeMnepaTtypa roMoreHn3alHu
KUAKHX BKJAKYEHWA He AOCTHrajJa [0 200°C W 4acTH4YHO
HaGM0AaNHCh KPEMHUCTHIE WCTOYHUKOBHE oTAOOEHus1, a TaKxe
MACCUBHHE KPEMHUCTBIE MOPOANW, -YTO  CBUAETENBCTBYET o

BO3MOXHOCTH  Hajlu4ud J0BONBHO  GOABHMX HEOOHADYXEHHHX
sanexeld soaJnorTa. ' '

Ina PYAHOCOD MECTOPORAEHUS OnoH-0poQT = OGbiay
OTIPE/AENEHEl cneaymmne PaKTH

" PesynbTAaTh METANPEUHM3IHOHHOH reonoruqecxcn ra3aBellku
nokasaiu, 4YTo 06as AJ{Ha [JaHHOI0 PYAHOrO MEeCTOPOMIEHMA
pocTuraeT 70 1000 M ¥ Ha ero y4acrkKe PYAHOTO  CKOMJEeHUA
TEMMEPATYPA TOMOrNE€HHS3ALWW XUAKUX BRANYEHUA  JEeXHT B
npenerax 170°C ~ 250°C .  Csepx 1o0oro, ‘U3MEHEHUSE Ha
rpaHUUE XUAJAB IPUXOAMT, B OCHOBHOM, ' Ha XJIOPHT. S

PesynbpTaTh FEOXMMHYECKOR PpasBenKM  NokKasalu, HTO
30M0TO COCPEAOTOYEHHO BKAWMEHO B KBapLEBoM. Nopojle ¢



KayecTBoOM RHUJAbB [0 3000TY 3,2 . /T, ofecnevyusan
BO3MOXHOCTSD OﬁpaSDBaTb IaJiexHvyio OBEepXHOCThH njaocmannio
MpUBAUsHTENbHO 2500 M2,

B peayabTare reodUsudIeckKon PA3SBEOKU Boino
onpepeyiedHo,; 4TO PyAHOE MECTOPORAEGHHE Onon-0OrooTa
ofipasyeT T[IOJOCY BHCOKOro YhaenrsHOro COTNpPOTHBAEHURA ,
JACCTUTANMY I'IYSWUHR 107l NMOBEPXHOCTHHO 3EMJIM B HECKOABKO
COTHH METPOBB NOJ YIJ0OM HakJoHa cobge 80 rpapn.Hexons us
2TOT0 MO XHO OXHAaTh ckaykoobpasHoe YBEIWYESHUE
KaAuvecTRa A0OHBAEMOW pYAR 332 cHeT raAyHUHHOH pasBenku.
Takxe, B roiseMHOM cliog BAOJIL c6poca HaljpeHa riojgoca
BHICOKOIO yYIEeABHOIrO COTNpOTHUBJIEHHS, & Ha CEeBEPO-~BOCTOYHOM
yvyacTKe JaHHOro PpajloHa - [OOBOJALHO 00JbUiAf i1oJoca
HHU3KOTO yYASALHOrO COonpoTUBAEHHA.

Hexopa M3 UsAoXeHHOro BHINE, MOXHO ciA€daTs BHBOR,
YTO Py aHnie 3aAexy B PanoHe OncH~-0BODOT HMeeT
foTeHLWalbHHE 3anack 8 BOJAEE HECKOJLKO COTHH TbHICAY TOHH
¢ xavyecTBoM 1o soaoty 3 r/t. K ToMy %e, B Pe3yJbTATE
reodUsrYeCcKUd pasBelikid OTMEYaAeTCHA BOSMOXOCTh HalWyuda
KBAPUEBOH XMNW BAcJab cbpoca, a Ha CEBEPO-BOCTDYHOM
y4acTKe pafioHa - 3aJeXH M3 MacCUBHbIX CEPHUCTHX fopoa.

AHanus cyuecTRYRIKX AaHHbBX Noka HW4Yero ocofeHHOTO
He [nokas3aJd.

_ Ha chaefyomde o sl npopefeHusd HeonepapadHus

PEKOMEHAYETFTCH OCYMECTBJAATL TeOJOrdvyeckKkoe UccleoBaHUuE,
MeTalpeUHsHOHHY PasBenky, TEe0XHMUYECKYID pasBelKy U
reodusidecKkyw pasaBeaky no wsmertoay "TEM" pgns  oueHky
noreHuyana 8B padonax Coppur, Conorod, a Takike Ha
CEBEPHHX y4acTkaX pakoda XapsarTaaf. Yro kacaeTcsd
PYNHOTO MECTOPOXIACHUA B pPadoHe OnoH-0BOOGT, TO
PEKOMEHAYETCH OCYWECTBHTL pasgejlky ¢ O6ypeHHeM 0OA#A
ornipeleflesuAa  MaKCHMaJbHOR rayB6uHb MECTOPOXKIAEHHS, a
TaK¥e OCYHEeCTBUTDb FEo®W3MUECKYD passeiky merogaom "TEM"
AJifd OhNpejeneHus ero HUPUMHLH .

Kpome TOI'O, anas MneJocs HUBKOTO yOerbHOTO
CONPOTHBAEHHUA, KOTopasds HaXOAWTCA Ha CeBepo—3anajHoM
vyyacrke pafioda Onos-0BoOT, ApejacTaBIfaeTCcs HeoBxoau-

MbIM OCYIECTBJEHUE recdH3UVYeCKOoR pasBe/ZKH o MeToay
"TEM", marHuTHOA pasBeikd W passejovdHoe OYPeHWe C. lIeJbi
gapegelreHa NMACCKOCTHOrg pacripocrpaHeHHdd NnoJGCHI . YTo
Kacaercn pa#doda JlopHog, TOQ PeKoMeHAyeTes O6CYNuTb M
OfpeeNIHTb MEeTOo/bl PasBEAKW [OCAE ToJAYYEeHUsI M aHaausa
MaTepHaioB WTPOKOAWANasoHHOR TIpaBUdTaUMOHHCOR pasBefkH,
poBeleHHON crneudanudcTamu Goipmera CCCP.
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Summary

This report deals with the second year's survey results on the mineral resources
development survey conducted at Uudam Tal Area in Mongolia.

Purpose of the survey is to clarily geology of the area and to grasp mineral potential of
the area.

Ficld survey was conducted from June to September in 1992

Target areas and contents of the survey are as follows:
At Ulziit District, reconnaissance geological survey covering an area of 12,180 km? with
special atiention for mineral indications, at Olon Ovool deposit within the Ulziit Distriet,
semi-delailed geological survey and geophysical prospection (TEM) both of them covering an urea
of 12 km?and geochemical survey covering 1 km?area and at Dornod District, data collection and

analysis of previous works.

Reconnaissance geological survey revealed that big quariz veins and silicified rocks were
found at Soirig, Sologoi and North Harmagtai areas. These mineral indicalions showed less than
0.5 g/t of gold on the surface, but homogenization temperature of fluid inclusion is mostly less
than 200 °C and partly there exist massive silicified bodies and siliceous sinter. These
phenomena suggest that hlind gold deposit could be expsected in this region.

Semi-detlailed geological survey verified that the Olon Ovoot deposit laterally continues
more than 1,000 m and homogenizing temperature of the bonanza ranges from 170°C to 250°C.

As a result of geochemical survey, it was demarcated an area of 2,500 m? with average
gold value of 3 g/f on the outerop of the Olon Ovoot deposit.

Geophysical survey suggested that the Olon Ovoot deposit might continue a several hundred
meters downward with more than 80° dipping. Ore reserve of the deposit 1s expected to increase
with an exploration of downward.

Aside from that, a large area of geophysical anomaly of low resistivity is found at the
northeastern part of the survey area.

Summing up the above— mentioned survey results, the Olon Ovoot deposit is a highly
potential ore deposit with ore reserves of more than several hundred thousand tons and gold
value of 3 g/t and at the northeastern part of the surveyed area there exists a potential area

of massive sulfide deposit.

Recommendalion for the future work is as follows:

To the Olon Ovoot deposit, drilling to confirm downward continuation of the deposit and
geophysical prospection adopting TEM to check lateral and downward extention of the deposit.

To the geophysical anomaly of the northeastern part of the surveyed area, further detailed
geophysical survey to clarify a nature of anomaly.

To mineral indications encountered at Soirig, Sologoi and Harmaglal areas, it is advisable
to conduct further geological, geochemical and geophysical survey in order to appraise
potential of each mineral indication.

As to Dornod District, it is advisable to obtain previous survey data done by USSR and to
conduct integrated analysis of the region.

__.xi__






Part T GENERAL REMARKS






Chapter 1  Introduction

1-1 Backglound and -purpose of the survey

Mongolia is recently pursuing economic policy to open its malket for western countries and
to. introduce their capitals and technologies for the development of the country.

Technical cooperation in the field of mining between Japan and Mongolian People’s
Republic*! (MPR) was initiated with an submission of requesting letter as to rare—sarth mineral
exploration in the Mushgia Hudak area in October 1989. .In response to.the reguesting letter,
Japanese government dispatched the first project finding mission in August. 1990, The mission
confirmed high potentiality of mineral resources in MPR and elements of copper, lead and zinc
are also larget metals of technical cooperation. In November.1990, additional two projects
were proposed f_'roni MPR. and Japanese government delivered the second mission to MPR in March
1991. _ SR . : _ .
The mission discussed with State Geological Cénter**of MPR and agreed and signed the

Scope of Work dated on 16th of March in 1991 which covers 500,000 km® of the eastern part of
Mongolia called Uudarn Tal Area.

The survey commenced in the fiscal year 19091,

The purpose of the survey is to clarify geology of the area and to grasp mineral potential
of the area. Data collection and its interpretation, and regional geological survey including
" satellite image analysis of the seven selected areas were conducted and promising areas for
further study were extracted in the first year’'s survey.

The second year, the survey was conducted following the previous year’s survey resulls and

recommendations,

*t  Name of the country was changed to Mongolia in February, 1992
*2 8GC was reorganized into Ministry of Geology and Natural Resources in August, 1992,

1-2 Conclusion and recornmendation of the first year survey .

1-2-1 Conclusnon : :
The survey result of the first year is summarized as follows:

1) Promising mineral deposits found in the survey area are polymetallic ore deposits of
- Tsav and Ulaan, Tumurtiin Ovoo zinc deposit and Olon Ovoot gold deposit..

2) Tsav, Ulaan and Tumurtiin Ovoo; these three deposits were already conducted by fairly
advanced exploration work and it is advisable to apply step—up stage of survey method
bheyond this Scope of Work.

3} Potential areas for discovering new ore deposit are as follows:
1. Blind polymetallic ore deposi.t in Dornod District where develops volcanic rocks of
Mesozoic age are- distributed.
2. Gold deposit which will be expected from Ulziit to Tsagaan Svraga District.

1-2-2 Recommendatlon
Recommendation for the second year survey are as follows:

1) Previous work data collection and interpretation.



1-3

1-3-1

2) Survey for materializing mine development.
i. Production of basic maps for QOlon Ovoot gold deposit such as vein pattern map,
assay map and geologic map. Confirmation of lateral and vertical extension of gold
vein using geophysical prospection. ‘ _
2. Survey to make appraisal of varicus gold indications found in the area of E—W 300
lm x N-5 600 ki from Ulziit to Tsagadn Svraga Disirict, following work shall be
conducted: E 7 ' ' :
a. Study on the possibility of beco'mirig ore body to each mineral indications.
b. Study on the loci of mineralization.
c. Study on the 'a.g'e of mineralization.
d. Ground truth survey of the satellite imapge analysis done by the first year.

3) Conduction of regional gravity survey to the distribution area of Mesozoic volcanic
“rocks in the Dorned District where are expected to exist big blind polymetallic deposits.
Outline of the second year survey

Area and content of the survey _
The survey of the second year was conducted following the recommendation of previous year

as follows.

1-3-2

1) Ulziit Distriet

1. Semi—detailed geoiogical survey to the Olon Ovoot deposit covering an area of 12
km? including the work of vein mapping and geochemical survey. Geophysical survey
(TEM) to the same area as the above—mentioned to confirm lateral and vertical
exlention of ore veins. Detatled geochemical survey to the area of 1 km?to produce
assay map of ore vein.

2. Reconnaissance geological survey for nine areas totalling the area of 12,180 km?®
in order to evaluate many gold ore indications within the Ulziit District. Survey
methods are geological, vein—qguality and alteration survey together with analysis of
ore and measurement of homoginizing temperature of fluid inclusions of the veins.

2)  Dornod District : _ .
~ Data collection and interpretation, especially for geophysical survey, was conducted
to the whole of Dornod District for extracting promising areas.

Survey -method:
Outline of each survey method is as follows:

1). Reconnaissance geological survey .
Using topographical maps, scale of 1:100,000, prepared by the Mongolian counterpart
and equipment of GPS (Global Positioning System), mineral indications in the survey area

" were plotted on the map and geologically described.

Ground truth was also conducted in comparison with interpretation of satellite image.
For a basis of geology, interpretation maps of satellite image with a scale of 1:100,000
were used in the Olon Ovoot, Dugshih, Onh and North -‘Harmagtal areas, whereas in the rest
of the area the geological map with a scale of 1:1,000,000 issued jointly with Mongolia
and . U.S.5.R. was used in the field: - ' o

Field survey was conducted by dispatching five times caravan team preparing a base



camp at Olon Ovoot, - Field survey team is in principle composed of two engineers; one
Japanese and one Mongolian counterpart.

Main tasks of survey team were geological checking, rock and ore samphm, and
positioning of locations on the map. .

As for samples to he taken, ore samples for assay were concentrated mainly to the most
promising mineral. indications which were big enough to warrant further ad_vanced
exploration work. . Within the mineral indications, sampling space was deéigned to clarify
concentration of gold and silver content, that is, closer spacing of sampling to the part
of highly minerallized portions. For most of the veins, vein character are homogeneous
and therefore sampling was conducted with equal intervals. Most of the samples for
measuring homogenizing tempeérature were also collected from the most promising mineral

. indications and at the same time samples were collected Lo cover entire Ulziit District to
know the pattern of ore forming temperature. _

Age determination was aimed for revealing nrineralization age.

Size and number of mineral indications -confirmed with this survey exceeded than those
of initial plan, consequently sampling space remains.wide. : . '

Whole the mineral indications were. plotted on the map using GPS, and some of the

indications described in the documents were not found in the field.

2} Semidetailed geological survey

The survey was conducted an area of E-W 4 km x N-S 3 ki covering Olon Ovoot ore
deposit. Base camp of the survey was located at Olon Ovoot.

Geological survey was conducted along magnetic north—south direction survey lmes
which were set every 200 m intervals. Each survey line was measured with a pocket compass
and measuring tape t6 draw a scale of 1:5,000 map to describe geology and total of 598
rock sampies taken. : :

Tolal number of 500 geochemical samples were collected from:the 100 m x 200 m grid
points which were set for the measuring points for geophysical survey.

Samples {or alteration survey were collected equally to the survey area as far as
possible. :

Three survey teams were engaged in the survey, each team was composed of one Japanese

and one Mongolian geologist.

3) . Geochemical survey
- Geochemical survey was conducted covering the Olon Ovoot ore deposit with an arsa of 1
km?® Base camp for the survey was located at Olon Ovoot. ] '

The survey lines in the direction of magnetic north—south with Ime spacing every 10 m
were measured using a pocket compass and measuring tape. .

Total number of 2,076 rock samples were collected along the lines. Sampling interval
varies from geological situation; every 2.5 m for gquarkz vein, & ~ 10 m for altered zone
and 20 ~ 50 m for the rest.. : ' o '

Fifty samples for alteration survey were collected from the entire survey area with an
equal distribution.

Survey. team is composed of one Japanese and one Mongohan geologlst and three teams
were engaged in the survey. i

4) Geophysical survey

Geophysical survey of transient electromagnetic system (TEM) was applied to the same
.area as.semidetailed geological survey. Total number of survey points were 540, among
them 500 points were 100 m x 200 m grid points to grasp the entire areas structure and 40



points were placed for clarifying detailed vein structure with a grid of 50 m x 25 m.
Whole the survey points were measured and plotted on the map of 1:5,000 using a packet
compass and measuring {ape. '

Measurement was conducted in—loop method for 500 points and cut—loop for 40 points.
Whole the survey egquipment were transported from Japan. -

Three survéy teams were prepared with ong Japanese and cne Mongolian engineers for
geach team, and each was responsible for operating transmitter, receiver and power
generator communicating each other through transceivers.

Rock samples for measuring electric conductivity were also Lollected 56 in numbers.

5) Analysis of previous data

Previous data collection and its analysis’ were conducted on ‘the whole area of Dornod
District. Data were provided by Mongolian counterpart arid anaﬂysis were conducted with
three Japanese geologists and two Mongolian ‘geologisis at Ulaan Baatar office.

Main theme of the analysis was centered on'geophysical data, since objective of this
survey is to select further target area through analysis of regional geological structure

and mineral oceurrences in the entire Dornod District.
1-3-3 Mission members
1) Planning and negotiation

The second year's survey was planned with the followmg members:
"a. Primary coordination

JAPAN
-SAKASEGAWA Toshio Metal Mining Agency of Japart
METSUGI Hideya Metal Mining Agency of Jdpan
MONGOLIA
Zaanhuugiin BARAS State Geological Center

Jam'jan—TSENDAYUSH  State Geological Center
Tsegdmiin RENCHINDORJ GEOLOGY Company

Dagva VATBOLD GEOLOGY Company
h. Discussion at Mongoelia

JAPAN . ,
OGITSU Takashi Metal Mining Ageney of Japan
METSUGI Hideya Metal Mining Agency of Japan
KAMIYA Tarc Metal Mining Agency of Japan
NAITO Koh . : Jépan' International Cooperation Agéncy

MONGOLIA s

Jam’jan—-TSENDAYUSH  State Geéological Center
Tsegdmiin RENCHINDORJ GEOLOGY Company

Dagva BATBOLD GEOLOGY Company
Kishigsuren ENKHTUVSHIN GEOQOLOGY Comipany
Sh BAASANDORJ ‘GEOLOCY Company
M. DUINHARJAV Mongolian Geological and Geophysical Co., Ltd.
Tz. CHULUNBAATAR Mongolian Geological and Geophysical Co., Ltd.

D. LAVDANSUREN Mongolian Geological and Geophysical Co., Ltd.

2) Field Survey Team :
Field survey team was composed of two parlies; ‘geclogical/geochemical and geophysical.
The former party was dispatched to the field from June 14th 1992 to September 23rd 1992,



and the latter from June 14th to August 26th 1992,
Members of the survey team are as follows:

a. JAPAN .
SATO Eitaro Chief, data analysis, geology/geochemistry MINDECO
ADACHI Kazuhiro data analysis, geology/geochemistry MINDECO
HARADA Haruo data analysis, geology/gecchemistry MINDECO

- WADA Kazusige geophysics _ . MINDECO
OKUZUMI Koichi geophysics _ ~ MINDECO
ISHIKAWA Hidehiro geophysics ' ' MINDECO

'b. MONGOLIA - ' s : '
Jam'van TSEND-AYUSH  Chicf, data analysis 5GC
Dagva BATBOLD geology/geochemistry GC
Kishigsuren ENKHTUVSHIN data analysis, geology/geochemistry GC
Sh. BAASANDORJ geology/geochemisiry GC
M. DUINHARJAV geophysics MGEC
Tz. CHULUNBAATAR geophysics ‘MGEC
D. LAVDANSUREN geophysics MGEC

MINDECO: Mitsui Mineral Development Co., Ltd.

SGC: State Geological Center
GC: Geology Company
MGEC: Mongolian Geéophysical Exploration Co.



Table [-1-1 Dispatchment of survey pission

Mumber of engineers Deperture Arrival Term of dispatchment
Geologist 3 persons June 14 Sept. 23 102 daYs each
Geophysicst 3 persons June 14 Aug, 23 74 days each

Table [-1-2 Laboratory works

Quantity

Testing itens Geological survey | Geochenical Geophysical Total
Reconnaissance Sepi-detailed survey survey
survey survey
1. Thin section 20 5 3 - 28
2. Polished section 10 5 o - 18
3. Fhole rack chemical analysis 50 5T 3 --------- - 58
4. Ore analysis 208 21 | - - 228
5 Ceochemical amalysis | T .
} (hu, Ag) - - 1. BUDW - 1T 1. 900
""" 9) (Av, Ag. Bg. ks, Sb, ¥. ¥o) - 509 101 - e
8. X-ray diffraction test 100 50 50 - 200
1. Dating (E-Ar method) 8 1 1 . =
8 Fluid inclusion test 74 6 15 - 95
9, Resistivity measurment test - - - 56 56
Total 470 593 2,076 56 3.1%




Chapter 2 Geography of the Survey Area

2-1  Location and access

The Ulziit Districi, the principal target area for the second year survey, is located at
the westernmost part of the Uudam Tal Area.

The District occupies an area of 65,000 km?, covering the following three Aimags; Dundgovi,
Uvurhangai and Umnugovi.

[t takes 12 to 24 hours by car [rom Ulaanbaatar to Ulziit in a distance of 500 km of
unpaved road passing through a vast area of steppe and desert with an altitude of 1,000 to
1,500 m above sea level. By plane it takes one hour and forty minutes {from Ulaanbaatar to
Dralanzadgad and then from Dalanzadgad to Olon Qvoot it takes around two hours by car.

Domestic flights were reduced in number due to & severe fuel shortage and airplane service
hetween Ulaanbaatar and Dalanzadgad twice a week in Seplember 1992

Most of the Ulziit District are covered with a gently rolling semi—desert, therefore
everywhere is passable by car. Many mineral indications are found in a scarcely populated
semi-desert, so it is indispensable to use plural vehicles for making mineral exploration work

in this area.

2-2  Topography and drainage

i. 'Popography

The second year’s survey was conducted in the Ulziit District, which is Jocated at the
westernmost part of Uudam Tal Area as is shown in Fig. [-1.

Geographically the Ulziit Disirict is situated at the southwestern part of the
Mongolian Highland which forms a gentle vast plateau with an altitude of 1,000 ~ 1,600 m
above sea level.

A northern half of the Mongolian Highland is steppe whereas the southern half is sermi-
desert, due to a meteoritic balance of precipitation and evaporation.

The highest point in the Highland is 2,825 m peak of the Gurvan Saihan Mountains and
the lowest is an elevation of 1,030 m in the eastern part of Undol Uda area.

Topographyeally the District is divided into following four districts: East Mongolian
Highland, Govi Lowland, Gurban Saihan Mountains and Ih—Shanhai Mountains.

The East Mongolian Highland is located in the north of the Govi Lowland and occupies
an area of 300 km width x 800 km extension with an elevational difference of 1,000 ~
1,600 m forming gently rolling hill and plateau. Sporadically it remains monadnock with
an altitude of 1,500 ~ 1,700 m above sea levs].

To the north and the west, the East Mongolian nghland connects with the Henty Altai
and Govi—Altai Mountains and an elevation gradually decreases from NW towards SE.

The Govi Lowland is a structural depression stretching southwestwards from the Dornod
Platean with width ranging from 30 km to 150 km and it forms a desert with an altitude of
900 ~ 1,000 m, having sporadically remained monadnocks with an elevation of 1,000 ~ 1,200
m. . .
The Govi—Altai Mountains occupies a southwestern tip of the Easi Mongolian Highland.
It branches out such mountain blocks as Gurran Saithan Mountains, [h—Shanhai Mountains and
Ih--Hotgon Mountains, all mountains with an altitude of 1,700 ~ 2,800 m above sea level.
Diraction of these mountains within the survey area changes from WNW-ESW to E-W and the
mountains diminish by an intersection of SW—NE running Govi Lowland.



2. Drainage

No steady flowing water syslem is found in the Ulziil District. Once it rains,
temporary water flows on dry river beds called Sair which develops and pours in the Govi
Lowland and/or hearby depressional places and diminishes there.

Folded Paleozoic formation which is composed of alternation of sandstone and shale
crops out in the Harmagtai North, Dugshih and Olon Ovoot. In this area E—W extending
grid—like and/or parallol water drainage system which reflects underlying geology and
geological strueture is recognized.

Aside from that, drainage pattern of dendritic is found in voleanic rock zone and
feather—like one in the distribution arca of Crotaceous sedimentary rocks.

Climate and vegetation

1. Climate

Climate of the survey area belongs to arid climate zone with subdivision of both
stoppe and desert climates.

Mateoritic data at Dalanzadgad show the following figures; temperature, yearly average
3.9°C and monthly average ranges from 23.2°C in July to —21.3°C in January.

Within a year temperature fluctuates from maximum 37.5°C to minimum -36.5°C and
daily temperature fluctuation is also big, especially in summer time it gains more than
20°C.

Annual precipitation is less than 200 mm with a tendency of more precipitation in the
north than in the south. Most of the survey area it is less than 100 mm per year.

Major rainy months are from May to September with maximum precipitation in July
whereas in winter monthly downfall is less than a few mm.

Throughout a year it is windy in the Survey area and especially from March to May
during a peried of three months and November, wind is quite strong having sand storms 40
to 50 days per year.

The Govi area is well known having severe climate of more than 40°C hot wind and
sand storm during summer $eason,

2. Vegetation

Vegetation of the survey area is controlled by a balance of precipitation and
evaporation.

Northern pari of the Faslt Mongolian Highland shows thickly vegetated steppe since
there occurs many precipitation during summer and a few evaporation due to high elevation
and latitude, in contrast to that Govi area is a barren desert since there occurs less
precipitation and lower elevation and latitude lead to higher temperature.

Between the East Mongolian Highland and Govi area, it forms searcely vegeiated steppe.

The entire area is generally scarce in woody plant, only along oasis and Sair a few
trees and big Sair are found. In lowland sometimes occur a small bush of Harmag and “Govi

Tree” which are characteristic in Govi Desert.
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Table [-2-1 Major climatic indices of the area

Mean Monthly and Aunual Tomperatere (°C)

Moo Alrbly

Merroralogica! Aunvial
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Jun, Feb. Mah Apt Aay June Aty Anyg. Srpt, Q. Nop, Dree.

Alai -tR% -7 -89 5 [ 176 [EX1] 12y n.3 -1 ~108 169 -8
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Harunn Unt =215 -I8h -3.5 a4 112 174 19.9 12.9 1.2 1.3 -10.1 ~l4.9 i
Hayanhongor -1R.4  -168 -7.4 1.0 .3 151 15.9 14. 7.9 Y S T 7
Rulgan ] T S L) -49.5 1y Ra 14.7 1h.3 111 1.5 -1.3 LV T SR 111 S I
Chuibalsan . =213y SR -4 24 1l L3Y] n6 132 0.7 L3 -HES 89 0.4
Dalanzaudygnk =154 =122 -3.2 6.1 L6 9.4 k.2 .5 132 4.8 -5.8  -140 39
Towd =254 2R -1.3 kR (31 12.5 Ry 169 0.4 1.3 -1y 20 0.3
Mandalgoy’ -840 ~13.1 -0 27 thf 16.9 EhR 17.2 0.3 LB -K3 168 1.3
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Mote:  Mongolia’s climaie is sharply continedtal. Throwghous the year, there are 230 sy and %-23 choandy days. The duration of e
peaand with 2 mcan duly wnsperature bighee 0o 0°C Lists abunt §70- 19bdays, inereasing 1o e sonth aad soutl-cast up ta A¥R245
days

Mean Monthly Precipitation {inm)

Aletecrolagieal Totul
station yearly
Jan Feb. M Apal Ay e iy Ang.  Sep Our Now. Dec.
Altai 1.2 ib b7 2.9 4.1 2.2 #4422 4.8 7.6 31 2.6 176.%
Arvaihcer 0.9 1.4 4.2 88 171 an.G ni o e 17.9 1.8 2.8 LT, 2542
Baguun Urt 2.2 1.7 33 .0 13.7 R 57.6 42 2.2 5.8 2.7 1.9 151.2
Bayanhongor 1.9 3.2 4.5 2.3 15.2 3338 66,4 35 6.4 71 2.6 1.5 216.3
Bulgan 1.4 21 39 2.4 45 571 oLe 2.9 3.2 114 36 18 33
Choibalsan 1.9 24 io 67 148 0.8 5.7 594 . 82 3y 27 246.0
Dalangadgad 1.1 1.5 238 5.6 H.2 3y 3.5 M6 12.4 2.9 L9 11 1325
Hovd 1.6 1.2 1.7 54 131 7.7 EER-J A 9.6 3.2 LS 2.1 UG
Mandalgav’ 0.7 1.4 20 33 n2 B0 6.5 456 14.1 3.8 1.8 1.4 1633
Mbron L5 0y 2.1 6.4 138 46.2 LR B X ] 23 6.2 23 19 2M5
Cilgii 0.3 0.6 b2 13 0.9 235 s 05 12.2 2.2 0.9 L3 Wi
Ondarlaan 1.8 26 4.7 7.4 15.8 LYRI) 733 389 .5 2.3 3.7 22 2542
Sainshand 0.7 14 1} 4.2 104 196 kIR PR ) 2.8 4.3 1.5 1.0 11é.1
Tserserleg 2.5 37 5.9 17.4 325 3.5 WY T 27.2 1.2 6.0 23 Mo
WUsanbaatar 1.5 1.9 22 7.2 15.3 45.8 [AX N VR 2.4 6.0 X7 Lé 2330
Ulaangom 2.2 21 35 1.2 7.1 23.2 360 272 149 a5 1.7 6 135.3
Uliastai 2.6 246 5.6 9.6 15.0 338 652 421 21.9 8.0 4.9 57 21740
Zaunmosl 1.4 21 38 8.9 1.4 42.8 838 6B 29.6 6.0 16 26 2708

Nete:  Precipitation is extromely irregalar according ta different seasons of the year. $uaing the toldest monhis (October-fareh) just &0
per cent of the taral amusl precipiation flls amd 67-78 per cent dhering the dhree summer months (June-August). The lowst
precipisation is T Jannary andd the Dighest in July

AMean Moathly and Annsl Wind Velocity

Alenr AMorihly

Aescaralogival Arezsial
Salivn aeragr
Jan. Febo Marh Apil Aly Jwsc fely A S Qu. You. Pree
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Bayanhongar 23 2R 34 kX iy 3 1K 27 an k] a2 2.2 kR
Bulgan i i.7 13 Lk A 2.0 21 1.9 22 21 pX 1.7 12
Choibalsa 3.8 EN ) 4.5 54 +5 i1 35 22 37 40 4.0 43 4.1
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Note:  The mean annual wind veluciy varies from 2-3 muires persecond aver a large paret of the country’s tereitory to 5 meqees per tecond
in the extreme soutli-cast, Throughout the course of the year, it i calm, which is one of the essential pecufiaritics of the wind
epime.



Chapter 3 _General Geology

Tho survey area is located at the southern rim of Siberia massif and belongs to the fold
belt, formally called Mongolian Geosyncline.

Geology of the area is composed of, in ascending order; Upper Proterozoic, Paleozoic and
Mesozoic which fills a sedimentary basin upon the basement of the former two geologic units.
These formations suffered Barkalian Orogeny in Late Proterozoic, Caledonian Orogeny in Larly
Paleozoic and Hercynian Orongeny in Late Paleozoic, and had been intruded by various granitic
rocks since Proterozoic. Igneous activities coniinue till Mesozoie, and volcanics and granitic
rocks of Yenshanian peried, late Jurrasic te Crelaceous, occupy an extensive area.

Upper Prolerozoic formations are composed of gneiss, schist, crystalline limesione and
gneissose granites which intruded above-mentioned rocks. These rocks crop out in the Ulsiit
District and northern part of Dornod District as fensters, uncomformably covered by Paleczoic-
Mesozoic formations.

Paleozoic formations are distributes exiensively covering whole the survey area. They are
composed of schist, phyllite, sandstone, siltstone and limestone of Silurian, 'Devonian,
Carboniferous and Permian age. Whole the rocks extend in E—W direction with a severe folding.
In the central part of the Ulziit District there exist spotted outcrops of serpentinized
ultrabasic rocks along a great tectonic line which is parallel to a folding structure. Those
formations are intruded by granitic rocks of various ages since Paleozoic. - :

Mesozoic formations are composed of volcanic rocks and granitic rocks of Jurassic to
Cretaceous age, and coal seams bearing inland sedimentary rocks of Cretaceous age.

In Ulziit District, a lol of gold indications are found in the Ulziit District in relation
to inlensive igneous activities of [.ate Paleozoic and Jurassic to Early Cretacecus.

In Dornod District, a great number of polymetallic and gold mineralization are found in

relation to igneous activities of Permian and Jurassic to early Crelaceous age.
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Chapter 4 Consclidated Analysis of Survey Results

4-1  Geological structure

The survey area is located between Siberian massif and Sino— Korean massxf and severely
folded Paleozoic formations of Silurian to Permian age with folding axis of E-W ~ N&-SW
direction are widely distrihuted. :

Geology . of the survey area is d1v1ded into two-blocks by the Central Mongolian Tectonic
Line (CMTL} running E-W in the ‘middle of the survey area. Northern block consists of
crystalline basement rocks of Upper Proterozoic and various volcanic and intrusive rocks of
Devonian to Cretaceous age and endowed a lot of mineral deposits. Whereas the southern block
lacks crystalline basement rocks and geology of the Ulziit District is mainly composed of
severely folded Paleozoic formations with E-W trending folding axis. .

As for fault, E-W system is conspicuous which is parallel to CMTL and major i‘oldmg axis,
then NE-SW, NW--SE directions follow.

There exists spotted distribution of inland sechmentary basins caused by a Mesozoic
tectonic movement on the folded Paleozoic basement rocks in the survey area. Inland sedimentary

basins are filled with flat Jurassic to Cretaceous formations.

4-2  Characteristics. of mineralization . :

There are lots of type of mineralizalions in the Ulziit D}stuct such as large scale
guartz vein and silicified rock, with carbonatite—type rare earth metals deposit, fluorite
deposit, pegmatite deposit and cupriferous skarn deposit.

Among them, quartz vein and silicified rock are distributed in the northern block of CMTL
forming a big gold mineralization area.

In Dugshih, Soirig and Sologoi arsas of the Ulziit District crop out Mesozonc inland
sedimentary basins asscciated with acidic volcanism of Jurassic to Cretaceous age. Along rim
of the sedimentary basins, found are geothermal indications of old times such as massive
silicified rocks and siliceous sinters. )

Hydrothermal quariz vein, developed in the northern block of CMTL, shows cymoid— loop and
arc shape or massive silicified rock in the Secirig and Sologoi ‘areas.

Hydr othermal quartz veins which are found along the CMTL show chain structure of many
quartz veins extending for 15 ~ 30 km along the fault line and they are found in Dugshih and
Harmagtai North areas. Many of the hydrothermal quartz veins are scarce in sulfide minerals
and country rock is folded Palsozoic formations. . :

Southern block of CMTL contains minor gold indication and main country rock is sevelely
folded Paleozoic formations. _

Vein—guality study revealed that most of quartz veins in Ulziit Dlstrlct is composed of
homogenreous milky white quartz and generally is associated with very few accessory minerals
such as calcite and adularia. Vein quartz contains,.in very few occasion, pyrite at .Olon Ovoot,
Bayan Bor Nuruu and Hetsuu Tsagaan Tolgoi; green copper mineral at Olon -Ovoot, Morit and Hhtul
Us; galena at Bayan bor Nuruu and Ulziit Ovoo. Native gold was confirmed at Olon Ovoot and
Horimt Hudag. Silver mineralization is weak in this district. .

Homogenization temperature of fluid inclusions showed the following two types; one,
temperature ranges from 250°C to 300°C found in Harinagtai North, Onh and Undor Uda areas and
the other showed wider temperature range of 150°C to 350°C with plural mode of peaks as in
the case of Olon QOvoot, Dugshih, Tsagaan Uula, Soirig and ‘Sologoi areas. As a result.of
alteration study, it is; found that sericite—quartz or sericite—chlorite alteration predominates
in the Ulziit District: quarfz vein. . . . )

Massive silicified bodies and/or siliceous and calcareous sinters are aiso found along the

margin of Mesozoic sedimentary basin.



4-3 Mineralization control:

There is a special control of the hydrothermal mineralization in the survey area; that is
CMTL zone and northern block of CMTL are endowed with mineralizalion whereas the southern block
of CMTI, is very weakly mineralized.

Hydrothermal quartz veins along CMTL: were formed within crystallme schist and vein
pattern shows linear chains. Type locality is found in the Harmagtai North area. A closer look.
of this type deposits disclose thal mineralization occur within brecciated fault zone and
adjacent anticlinal axis zone. . :

Hydfotherfnal quartz veins and massive silicified bodies, which are developed in the
northern block of CMTILL, are composed of plural quartz veins forming cymoid—loop structure or
arcuated quartz veins and isolated massive'silicified rocks of Mesozoic age. (General pattern
of its distribution is either circular or 1ectangu1a1 form. :

Homogsnization temperature of liquid inclusions reveals th'lt bonanza of Olon- Ovoot deposit
shows 170°C ~ 250°C, low grade of surface indications in Dugshih and Onh deposits shows
higher temperature, and quarts veins of Soirig, Sologoi, Harmagtai North etc. shows lower
temperatliré: than Olon Ovoot deposits. : |

Age determination adopting K-Ar method and alteration mineral stuﬂy adj.acent to vein
revealed that large scale h_ydro'thermal mineralization occurred at Permian age in Olon Ovoot,
Onh and Harmagtai North areas and at Carboniferous age in Olon Ovoot area. Whereas in Sologol
avea hydrothermal activity ‘affecting Cretaceous rocks was recognized. Then the problem
concerning the relationship between gold concentration and hydrotherinal activities remains

unsolved.

4-4 ° Mineral poiential -

4-4-1 Ulziit district {Recconaissance survey)-

Geology of the district is composed of Upper Proterozoic, Paleozoic and Mesozoic
formations with igneous rocks such-as’ granite ~ diorite, monzonite, alkali ryolite and basalte
of Late Proterozoic, Devonian ~ Permian, Late Jurassic ~ Farly Cretaceous.

Accompanied with above mentioned igneous activities, there are found lois of
mineralizations: carbonatite ‘deposit containing REE at Mushgia Hudag, Sr deposit at Bayan
Hoshoo, fluorite deposit at Bayan Ovool, gold deposit at Olon Ovoot and many gold
mineralizations at Dugshih, Onh, Bayan Bor Nurun and others.

Among ‘the mineralizations, Mushgia Hudag, Bayan Hoshoo and Bayan Ovoot areas were
previously surveyed and appraisal of the deposit were finished already.

Survey of this year revealed a lot of large scale quartz vein zones at Sclogoi, Scirig and
Harmagtai North areas. -Gold and silver content at the surface of these quartz veins were
maximum 0.46 g/t of Au and 22 g/t of Ag which is rather low grade, but the following facts
strongly suggest gold mineralization potential in the region; homogenization temperature of
fluid-inclusion shows below 250°C' sericite alteration zone predominates; vein—chracter is
chalcednic milky quartz; broad dlstributlon of hydrofracturlngs which imply boiling: phenomena
of soliution. ' . Do

'Aside from that mentioned—above, there are various sinters suggesting surface deposition
from solution at Sologoi area and massive silicified bodies formed near the earth surface in
Solopoti; Soirig, Dugshih and Tsagaan Uula areas.

Total silica volume accumalated by the hydrothermal activity in the Ulziit District is as
huge as over five hundred million tons, so large potential of gold mlnerahzatlon can be
expected in the district. _

In conclusion, there exist high potential of blind gold deposits in these areas mentioned—



above and the most’ promising area among them is pyritized Sologoi area.

4-4-9 Semi-detailed survey area .

As a result of this year's survey, it is found that the Olon Qvoot deposn. is composed
of “mesothermal” quartz veins with maximum width of 20 m x total extension of 1,000 m.
Superimposing on this mineralized area, silicified and pyritized alteration zones of various
epochs are developed with a size of maximum width 200 m x extention 2,000 m. Characteristic of
the deposit is as follows: (D native gold in quartz vein is mainly found along fractures within
milky quartz, (8 altered country rock occationaly produces native gold with abundance to bear
naked eye observation, (3 homogenization temperature of fluid inclusion ranges widely with five
peaks of temperature, 170°C, 200°C, 260 ~ 2709(3',. 300°C and 360°C, respectively. The Olon
" Ovool deposit is supposed to have been formed through ploral'mineralization events and
concentration and accumulation of gold occurred through'out the process of earlier epoch of
silicification—pyritization alteration till later epoch of hydrothermal mineralization.. This
implies that gold mineralization could be expected not only in quartz veins but al_sd in the
depth of silicified—pyritized alteration zone. The wider prospective area suggests a great
increase of mineral potential of the deposit.

New discovery of quartz veins with hydrothermal alteration was made at the northwestern
part of the survey area. Maximum 1.75 g/t of pold at surface was recognized there and
homogenization temperature of {luid inclusion showed lower temperature. The new discovery area
is worth while for further exploration work. ‘

Geophysical pr ospectlon confirmed that high resistivity zone contmues downward over 30 m
_ distance near Tsagaan Tolgoi area. This leads to an assumption that quartz veins of Olon Ovoot
deposit' might continue downward over a distance of 300 m. Another high resistivity. zonc was
found along the Olon Ovoot fault at 200 m.depth which suggests an existence of quartz vein. In
northeastern corner of geophysical survey area was found a large area of low resistivity zone
with magnetic anomaly. Geologically this anomalous zone corresponds to upper limit of Silurian
green schist and Devonian limestone. There is a possibility of existence of stratiform sulfide

deposit with magnetite or skarn deposit.

4-4-3 Geochemical survey area

As a result of geochemical survey, gold concentration with an intensity of maximum 30 g/t
~ 50 g/t of gold was proved at the outerop of the Olon Ovoot deposit. Adopting cut off grade of
0.5 g/t of gold, total area of 2,500 m? was calculated with an average grade of 3.2 g/t of gold.

4-4-4 Dornod district {Previous data analysis}

Geology of the Dorned District is composed of Upper Proterozoie, Paleozoic, Mesozoic and
Ceozoic formations. Upper Proterczoic to Lower Paleozoic is composed of green to black colored
metamorphic rocks of of marine shale origin. These rocks crop out in the northern part of the
District with NE trending distribution. Paleczoic formations are Devonian greywacke and Permian
formation which is mainly composed of acidic volcanic products. Devonian gréywacke is
distributed near Upper Proteczoic in the north and Permian formation is scattered in the central
part of the Dornod District.

Mesozoic formation is composed of Triassic sedimentary rocks and intermediate to acidic
volcanics of Jurassic to Early Cretaceous rocks, and is widely distributed in the central pait
of the District.

Associated with an intense volcanism of Mesozoic era, lots of mineralizalion such as
polyr'netallic' deposit, gold deposit and greisen type tin deposit occurred at Tsav, Ulaan, Muhol,
Delger Munh, Safhiit, 'Bayan Uul and so forth.

As the central part of the District is covered widely with Mesozoic voleanic products and



younger continental sediments, Bayandun~Ulaan—Bayan Uul voleanic area is a highly potential area
for blind polymetallic deposits and gold deposits. Especially, high gravity anomalous zone at
a periphery of volcanic depression of Mesozoic age is thought to be a promising area.

4-5  Qeocheinical anomaly and mineralization’

4-5-1 Geochemical survey area _

The geocllemical surﬁey was conducted on 2,076 rock samples, assaying two elements of gold
and silver in the area of 1 km? where Olon Ovool deposit is located in its center. The survey
revealed that gold concentration of ore grade zone could be demarcaled within an area of maximum
width 20 m x exiension 1,000 m around quartz vein of Tsagaan Tolgoi. Although assay grade
fluctuates, inaximum grade of geld shows 223 ppm and the area of ore block amounts to 2,600 m?
with average gold content of 3.2 g/t. Revealing the characteristics of the Olon Ovoot deposit;
Silver content is scarce with maximum value of 7.3 ppm and average of (.13 ppm. . Correlation

between gold and silver contents is very weak.

4-5-2 Semidetailed survey aved :

The survey was conducted with a sampling of 500 rock specimen, assaying seven elements of
Au, Ag, Hg, As, Sb, W and Mo. :

Detecting limit of each element is as follows: Au 1 ppb, Ag 0.2 ppm, Hg 1 ppb, As 2 ppb,
Sh 2 ppm, W 10 ppb and Mo 1 ppimn. o :

As a result, gold anomalous value was found around the Olon Ovoot deposit and along the
fault running NE-SW of the survey area and gold showed a weak correlation with molybdenite. It
is also found that arsenic content is high at the southern part of the area as well as in a
doughnut—shaped anomalous zone surrounding the Olon Ovoot deposit.. Relationship between gold

and other elements. is not clear in the survey area.
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Chapter 5 Coneclusion and Recommendation

Conclusion

5-1-1 Ulziit District

Olon Ovoot deposit .

(IO The QOlon Ovoot deposit is auriferous quartz vein emplaced in Sllurlan sandstone—
siltstone and diorite intruding them.

@ Gold is concentrated in/around the quartz veins, and ore block calculated adopting
0.5 g/t of gold content as its cut off grade amounts to an area of 2,500 m? with
average grade of 3.2 g/t of gold. Mineralized area could be expanded with a further
detailed work to the ad]acent area.. .

@ The result of geophysscai survey suggested that quartz vein might continue up to a
depth of 350 m from the surface.

@ Agé’ determination using K—Ar method revealed that quartz vein of the Olon Ovoot
deposit was formed in early Permian age.

& Homogenization temperature of fluid inclusion shows that gold concentration

occurred. with a temperature ranging 170° to 250°C.

Semi—detailed geological survey and geophysical survey area

® A wide area of geophysical anomaly of low resistivity was found at the
northeastern part of the survey area. This anomaly. corresponds to a distribution of
Devonian limestone with faults and igneous rocks. There may exist a skarn type
deposit with suilfide minerals. .

@ A zone of quariz veins containing gold value of 1.756 g/t was confirmed in the
northwestern part of the survey area. Homogenizing temperature of fluid inclusion of
the quartz vein is rather low, therefore there is a chance of blind gold ore deposit.
@ Geophysical survey revealed that there exists a large scale of high resisitivity

zone along the Olon Ovoot fault suggesting a presence of quartz veins.

Reconnaissance survey area

A lot of big quartz veins and silicified rocks were confirmed at Soirig, Sologoi
and Harmagtai North areas. Homogenization temperature of fluid inclusion in the area
shows mostly below 200°C, suggesting that main gold mineralization might be

concealed below the surface.

5-1-2 Dorned District

5-2

1.

Previous data analysis
() Dorned District is endowed with a blind type polymetallic deposits.
@ The area is covered with an extensive gravity survey done by U.5.5.R.
The survey result is not obtainable yet. Heasonable survey planning could be made
after getting the documents and analyzing them.

Recommendation to the 3rd year
It is recommended that the following work should be conducted in the 3rd year survey:

1.

Drilling to confirm downward continuation of the Olon Ovoot deposit.
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2. Drilling to verify the high: resistivity anomaly found. at the depth of Olon Ovoot fault

zZone.

3. Geophysical prospection adopting TEM method to confirm lateral extension of the low

resistivity anomaly at NE part of the survey area.

4. Mineral indication survey covering whole the area and additional survey area extending
towards cast of this year's survey.

5. Geochemical survey to confirm an intemsity of min_eralizatidn.to the big quartz veins
and silicified rocks at Soilig, Sologoi and Norith Harmagtai area.

6. Geophysical prospection adopting TEM method to check downward. continuation to the area

mentioned—above (5).

7. 'Geophysical prospection (TEM method) to confirm lateral continuation of the Olon Ovoot
deposit. :

8. Geochemical survey to the mineral indication found at North Olon Ovoot.
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Chapter 1 Reconnaissance Geological Suryey

1-1  Purpose and method of the survey

Objective of the survey is to clarifly nature and characteristic of the known gold
mineralizations in the Ulziit District which were chosen by the first years survey and to give
them mineral poiential appraisal.

Geological reconnaissance survey was conducted covering an area of 12,180 km?of the
Ulziit District paying special attention to nine mineralized areas to uncover characleristics
of the mineralization. Survey contenis are geological survey, description of location and size
of a mineralized area, vein characler survey, chemical analysis of the ore, alleration survey,
measurement of homogenization temperaiure of fluid inclusions, age determination and so forth.

Using topopraphical maps, scale of 1:100,000, prepared by the Mongolian counterparl and
equipment of measuring GPS (Global Positioning System), mineral indications in the survey area
were plotted on the map and geologically described.

Ground truth was also conducted in comparison with interpretaiion of satellite image. For
a basis of geology, interpretation maps of satellite image with a scale of 1:100,000 were used
in the Olon Ovoot, Dugshih, Onh and North Harmagtai areas, whereas in the rest of the area the
geological map with a scale of 1:1,000,000 issued joinily with Mongolia and U.5.5.R. was used
in the field.

feld survey was conducted by dispatehing live times caravan team preparing a base camp at
Olon Ovoot. TField survey team is in pirinciple composed of two engineers; one Japanese and one
Mongolian counterpart.

Main tasks of survey team wore geological checking, rock and ore sampling and positioning
locations on the map.

As for samples to be taken, ore samples for assay were concentrated mainly to the most
promising mineral indications which were big enough to warrant further advanced exploralion
work. Within the mineral indicafions, sampling space was designed fo clarify conceniration of
gold and silver content, that is, closer spacing of sampling to the part of highly minerallized
portions. For most of the veins, vein characier are homogeneous and therefore sampling was
conducted with equal intervals. Most of the samples for measuring homogenization temperature
were also collected from the most promising mineral indications and at the same time samples
were collected to cover entire Ulziit District to know the pattern of ore forming temperature.

Age determination was aim:d for revealing mineralization age.

Size and number of mineval indications confirmed with this survey exceeded than those of
initial plan, consequently sampling space remains wide.

Whole the mineral indications were plotied on the map using GPS, and some of the

indications described in the documents were not found in the field.

1-2  Geology

The survey area is located in Paleozoic fold belt between Siberian massif and Sino-Korean
massif.

Geology is composed of, in ascending order, Upper Prolerozoie, Paleozoic and Mesozeic
which deposited in Inland sedimentary basins upon the former two geologic units,

These geological formations suffered orogenic movements such as Baikalian at Late
Proteozoie, Caledonian at Early Paleozoic and Hercynian at Late Paleozoic and have been intruded
by variocus intrusive rocks since Protenoczic. Igneous activity continued till Mesozoic and
volecanies and granitic rocks of lale Jurassic to Cretaceous, Yenshanian Period, are widely
distributed in the area. (Fig. II-1-1)

Upper Proteozoic ~ Cambrian formations are composed of gneiss, schist, crystalline
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limestone and gneissose granites which intruded the former rocks, - Those formations crop out as
a fenster in the northern part of the district, .

Paleozoic formations of Silurian toe Permian age are composed of folded sandstone, shale,
limestone and intermediate to basic voleanic rocks and also of granites which intruded the
rocks mentioned—above. Paleozoic formations cover extensively whole the Ulziit Distriet. -

Mesozoic formations are composed of Jurassic to Cr_etaceous sedimentary rocks which are
partly associated with alkali volcanic rocks. Those Mesozoic formations were deposited in
inland depressions caused by tectonic movement of Mesozoic age.

The Ulziit District is divided into two parts by the Ceniral Mongolian Tectonic Line
(CMTL) which runs E-W in the middle of the District. The northern part of CMTL contains
crystalline basement of Upper Proteozoic to Lower Paleozoic and also volcanics and intrusives of
Devonian to Cretaceous age, with a lot of hydroﬁhermal quartz veins and silicified rocks. The
southern part, on the contrary, lacks in crystalline basement rocks and is mainly co'mposed of
~ severely folded Paleozoic formations with E-W trending fold axes. :

Major fault 'system in the District is E—W direction which is parallel to both CMTL and
fold axis and subordinate fault systems are NE-SW and NW-SE. Tectonic movement at Mesozoic
formed inland sedimentary basins filled with Jurassie to Cretaceous sediments.

Mineralization in the District are mainly hydrothermal quartz veins and silicified rocks
formed at Permian and Jurassic to Cretaceous age. Big scale quartz veins and massive
silicified rocks were eéncountered in Soirig, Sologoi and Harmagtai North areas.

Vein character survey revealed that the most of quartz veins are massive milky~white—
colored quartz veins and are in general lacking in sullide minerals, calcite, adularia and/or
clay minerals and lacking in banded strucitires. Gold occurrences which is-‘discernible by
naked—eye observation are found at Hormit Hudag and Olon Ovoot in Olon Ovoot areas.

As a result of ore analysis of total 200 samples collected from nine mineralized areas,
gold concentrations with a degree of 1 g/t of gold and above were found at the following
localities: at Olon Ovoot North and Hormit Hudag in the Olon Ovoot areas, at a small
indication in the Tahilga Uula area and -at Zuun Hailhan Hul in the Tsagaan Hula area.

Homogenization temperature of fluid inclusion at gold concentrated part of Olon Oveot and
Hormit Hudag showed ranging from 140°C to 250°C. The t_emperatﬁre higher than 250°C
predominates at the northern and eastern parts of Olon Ovoot area, at the eastern part of
Tsagaan Uula, ab the southeastern part of Onh and the central to western part of Dugshih area,
whereas low temperature ranging from 120°C to 220 °C are observed in Soirig, Sologoi and
North Harmagtai areas. '

Alteration survey revesled that chlorite predominatés at Olon Ovoot and Hormit Hudag
whereas quartz and sericite dominate in the rest of the District. Kaolinite is partly found at
Olon Ovoot, Horimt Hudag, Undur Uda and Delsen Us Hudag in Dugshih area. Pyrophyllite is found
at Sologoi Bayan in Sologol area.



Table II-1-1  Laboratory works of the reconnaissance geological survey

Area Testing items Note
T{ipP|w]o]|]Fr]D
Clon Ovoot i 1 1110 7 i : Thin section
Tahilga Uula 3 RS VI R
P - T e
S (T P B B B
Onh - I R T A R DT
Soirig I T B T O
‘Sologoi | 31 3| 13|55 | 14
S N s R B
Rorth Harmagtai 2 i 6 50 19
Total 20 | 10-] 50 [200 | 74
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1-3  Survey results
1-3-1 Olon Ovool aren

1. Geology

" The area is located in the zone of Cenlral Mongolian Tectonic Line and geology is
composed of, in ascending order, Silurian (S:2), Devonian (D, D, Dig), Carboniferous
(Cos), Permian (Pg), Jurassic (J) and Cretaceous {K).

Among them Paleozoic formations erop out in the central part of the area as an
uplifted block extending E-W to N70°E direction (Fig. 11-1-2).

Silurian formation is composed of blue—grey colored sandstone, siltstone, greenschist,
dark grey colored pelitic schist and limestone. Whole the rocks suffered a dynamic
metamorphism causing severély folded and schistose structures. The formation is a
country rock of the Olon Ovoot deposit. ’

Devonian formation (D, T4) is composed of more than 50 m thick limestone bearing
abundant crinoid fossils. The formation is also highly folded but structure is quite
disharmonic with that of Silurian. Relationship between Silurian and Devonian is
therefore thought to be an unconformity. In this surveyed area the Devonian lacks basal
conglomerate and has sharp contact with the underlying Silurian formation,

Dsg is composed of grap'hic granite cropping oul in the northeastern part of the area.
K—-Ar age determination showed 392 + 75 Ma.

Permian (Pg) is composed of medium ~ coarse grained granodiorite and occupies a
southern part of the area, forming a batholith. Age determination of the rock done by the
previous year survey showed 292 + 15 Ma adopting K—Ar method.

Jurassic formation (J) is composed of volcanic rocks such as lithoidite and basalt and
crops out around uplifted Paleozoic blocks, forming the lowermost of Mesozoic formations.

Cretaceous formation (K) is composed of weakly solidified rocks of conglomerate,
sandstone and mudstone. The formation is widely distributed in the northern haif and the
southeastern part of the area burying Mesozoic basin.

The area is characterized by abundant small intrusives of diorite to granodiorite.

2. Ore deposits and mineral indications

In this area there exist ore deposits such as Mushgia Hudag (REE), Bayan Hushuu (Sr)
and Bayan QOvoot (Fluorite) and also the following gold mineral indications; Olon Ovoot,
Horimt Hudag, Unegt Uul etc. The survey was conducted paying special attention to make
an appraisal of gold miner ahzatlon in the area.

Gold mineralization of the area shows milky white quartz veins within uplifted blocks
of Paleozoic formations. Maost of the quartz veins extend E—W diraction. _

Homogenization temperature of fluid inclusions of quartz veins shows 230° ~ 370°C at
Unegt Uul and to the north and the east of Olon Ovoot and 100° ~ 230°C to the west of
North Olon Ovoot and at Hormit Hudag.

Alteratlon of the area is dominated by quartz—chlorite facies and partly chlorlte—
sericite facies. Kaolinite is found at Clon Ovoot and Hormit Hudag.

Assay results of 10 samples show maximum gold value of 16.58 g/t and silver 1.8 g/t.
The most conspicﬁous gold concentration is found at North Olon Ovoot and Hormit Hudag.

The results of the Survey are summarized in the Table II-1-2.
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Tahle 1-1- 2 Ore-showings in the Olon Ovoot area
No, | kesz of Yineral | Type of Coodinnte Characteristice and Slze Host Rock hssny Filting [ Alteration Yote
degosit beposit | Longitude | Latitude MularOpg(e/) pes | Tesp C | type
1 | Porfet Hudap 1] Gz-v | 10405 407) 44' 20 58] parallel quartz velns siltstone, 1.4 0.6 | 3 D38 ~232 Qz-kn-Ser | Strike: E-¥ ~NBOF £
unit vein size ¥ax 2m X200 mj eandstons of § ~ | ~ ¥ gip v 60 -8 K
Séven sjor velns are knom: |S,-, Yanda)§16.58 | 1.7 discocery: 1970-1982
within four mineralized zones,|Ovoo F, Three trenches and tvo
vein zone: 200m %4, 200 m drlliings were done,
Yein quartz is characterized Szal) diorite rock bodies
by coarse grained cosh quartz are seen around the vedns,
&nd seai-transparent q'uanz. Visible gold occors.
2 | Korth Olea M Qz-v | 104' 08 05| 44' 23 18} nine quartz veins scattered in giltstone. | 0.30 04 |7 o2 ~323 Qz-ch Strike: E-¥ -NSD'E
Gvoot the area of 2kn (. 5ke eandstone of | =~ ~ dip : 607 ~E0°K
unit veln size ¥ax 12 m30m $;.; Yandsl | 115 18] reet Copper pCCurs
Vein quartz {e characterized |{Ovoo F,
by chalcedonic~teurseiine
bearjrg eilky quartz. )
3| Olan Ovoot hu Qv | 104 05 427 | 64 27 2] comsists of six major quartz |siltstone. [up to |up to P 50M4E ~35H Qr-chl, Strike: N§0'F-E-¥ ~NSO'E
vein zones scattered dn the | sandstone of | 223g/t 7. 2g/y Ww=256°C | Qz-ser-chl | dlp - steeply dipping to
srea of lkax{. {x 5y-y fandal ¥<0. 2 north or. south
Yein quartz is charecterized |Oveo F. discovery: 1980
by sesi-transparent ~pilky trenty 2ight trenches and
quertz, ) several drillings sers
Pyritization is comsonly sem dont by Geology coepany.
in the wall rocks. vigible gold ccoures
Yany diorite~gramcdiorite .| E-Ar age of sericite:
rock bodiés ate seen around. 233 =14 ¥a, 30105 Ke
4 | Boroodon e Gz-v | 10416 49| 44 #2 167} single quartz vein s1Etstone, | -1 - - — j{Qz-chD) |Strike: NSF'E
veln size ¥ax 1.5 mX40 m | sandstons of dip : 555
Yein quartz is characterized [8,.; ¥andal discovery: 1979-1952
by chalcedonic oilky quertz. | Gvoo F, Lo
§|Cnegt Lol Testt  Aw | Qe-v | 10427 31| 44 27 51'] single quartz vein dark gray -1 - |- — | (Qe-ser) |Strike: NW'E
vein slze Yax. 4 mx160 m phyliite . dip: 15°Y
unit valn size ¥ax 12 mx30m) §,-, ¥zndal
silky thite zono quartz. Ovoo .
ro sulfida(segregation vein?)
6 | Unegt Ul Au Qe-v | 10425 25°) 44 25 26| more than elght parallel carbonaceous - | = |- 228 ~368 Qz-ter Strike: NI5 -80° %
quartz veins are distrituted pelltic'schst AvaldB3 dip: 15 N-80
in the zrex of 1, Pkax(. 2 . | 5i-; Yandal
Yein quartz {5 charpcterized |Ovoo F.
by sitky rhite cozpsct sono~
quartz sery poar in suifide.
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Tahitga Uula arsa

\. Goology (Ref. Fig. 1I-1-7)
The survey area is located in the southern side of CMTL and geology is composed of, in
dscendmg order, Silurian (8), Siluro—Devonian (S- -D), Permian (P, Pg) Jurassic—

_Cletaceous (J-K) and Crotaceous {K) formations. Paleozom formations’ crop out in the

centeral part of the area forming an uplifted block with E-W exiention.

Silurian (8) crops out in the northern part of the area and was intruded by Permian
granite {Pg).

Silurian is composed of blue—grey colored sandstone, siltstone and limestone, and
Suffered a dynamic metamorphism ploducmg sevmoly folded schistose rocks with E—W
trendmg fold axes. :

SllllI'O*DBVOﬂlal’l {S—D) was also intruded by Permian granite (Pg) and occcupies a south— '

eastern part of the area. This formation is folded and composed of blue—grey colored

1-3-3

sandy and silty schists.

Permian (P) crops out in the northern part of the area. The formation is folded and

composad of blue—grey colored sandstone siltstone and dark grey colored pelitic schist.
Andesﬂ.e dikes intruded them.

Permian (Pg) occupies the northern part of the area as a batholith and also crops out
in the centeral part of the area as a small exposure. It is pinkish to grey white, medium
to coarse—grained ho'rnblende*'biotite granite which was intruded by fine—grained diorite
dikes with N15°W and E—W irend in the northern part of the area.

‘Jurassic. to Cretaceous (J—~K) shows a small exposure in the centeral part of the area
as a grey colored alkali rhychte lava dome which is s]igilt.ly dissected.

Cretaceous formation (K) is composed of weakly solidified conglomerate, -sandstone and
mudstone The formation is distributed in the centeral to southwestern part of the ares,

burymg Mesozoic sedimentary basin and formmg flat topography.

2. Ore depomts and mineral mdlcat}ons

Main mineral indication in the area is quartz veins. Maximum assay value of 1.7 g/t
of gold is found but in general mineralization and alteration are weak and of a small
scale. '

- The results of the survey are shown in the Table 1I-1-3.

Tsagaan Uula area

1. Geology (Ref. Fig. 1I-1- 8)

The area is located in the northern part of CMTL. Geology of the area is composed of,
in ascending order,” Lower—Middle Proterozoic (PRi 2), Uppel Proterozoic {(PRs), Devonian
(Dug), Jurassic (J) and Cretacecus (K). Among them, Devonian and lower formations crop
out in the northeastern and in the east—central parts of the area forming uplified
elongate blocks with directions of E-W ~ N®FE. '

Lower—Middle Proterozoic- {(PR,.:) crops out in the northeastérn and east—central parts
of the area. The formation is composed of crystalline schists derived from sandstons,
siltstone, mudstone and limestone.

Upper Préterbzdi_c (PRz) crops out in the northeastern part of the area, surrounding
PR,... The formation is composed of e¢rystalline schists derived from limestone,
sandstone, siltstone and pelitic rock. :

Devonian (D:g) is made of medium—grained gfanodiorite which crops out in the
northeastern part of the area intruding PRi:and PR
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Géotogic Age Geologie Unlt | Symbol Aock Types
Quatemary Q sand, gravel, loam
Teniary Tv clivine basalt
Cretaceous K sandstone, sil conglomerate, Il toal
Jonassic-Cretaccous JK conglomerate, siltstone, sandsioac
J-Kv basalt, trachy basadi-trachyand wrachyte
Jurassic ] I ate, sil n d
Jv AR trachyte-dacite, trachyrhyolite
Permizn P ! " 'H '\' irachyre, andesite, mchybduim.'daﬁw, it
Casboniferous-Penmian C-P bb v Irb ul' basalt. trachyandesite, andesiie, (iF, conglomerals
Carbonifzrons < sandstone, sil w.'.,,' , mud -
Devonian-Carboniferous b-C B twifaceous conglomerale, sandstone, siltstone
o
D2 ?AAAAAA basalt, trachybasale, andesite, dacie, thyotite, Wit
Devonian DIf ErocTereol
Dlb shate, sil
Da te, sid d:
Silurian-Devonian s-Df limesiong
5D VVVVVVV dacite, chyolite, andesite. tuff, phyllite, shale
Siturian s sandstong, 5§ shale, phytlite
Undil€erentiated Paloorois PZ SEHE sandstone, sil clayey shale
RS o= = ecrysiatlized limesione
i -
Ripheian R2 e quanzite, phyllite, siltstone, sandstone. amphibolitd
RE-2 'J’;.ﬁf:.f shale, amphibolite, quartzite, phyllite. gaciss
3 M gﬂnbdioritc porphyty
d @ diorite, microdlosile, diorite parphyiy
Py 4:{-++Ai:§:—|:i_granile, granosyenite
Inuvsive Rocks Pr Lt L‘ ]rhyoli[e, quartz porphyry
C-Py granite, granadiorite, granosyenite, diorite
D2y |granite, grancdiorite
D2d diorite, gxbbeo
Dir rhyolite, dacite
ore showing
unit name and boundary
strike and dip dircclon
anlicline 5
syocling
fault
inferved faul -
thrust fault

Fig.1-1- 7 Geologic map of the Tahilga Uula area
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Table 1-1- 3 Ore-showings in the Tahilga Uula area

hro‘ Kase of Wpersl } Type of Coodinate Characteristics ond Size Host Rock Ateny Fil1ing | Ateration Fote
' deposit Deposit | Longhtude | Latitude |- Au(p/tipplp/  pos | Tesp 'C{  type :
1 A | Qv 10226 23] 43 51° 43| ema)) quartz veins: s11tstome, 0.04 1 0.4 ? ~ | (Qz-ser- {strike: K5 E
veln slze Nax, 0. 15m X 15m sandstone ~ ] ~ ch) dip : 40'E
Seme veinlets are sporadically (€« -Py ) 329 11 Very poor In quartz vein
seen in the area of 30m X300 and vall rock alteration
m, .

Yein quartz is characterized
by chaleedonic pilky quartz
very poar in selfide,

104' 31" 21'{ 44 11 587} apiite dike cut by the vein- | granite -1 - |- ~ | (R-feb) strike: N-§

8 - Qz-v
Legnatite lete of pegmatitic quartz. Ci-n ) dip - vertical?
size of dike Nax, 20 m X100 ) Xo value for exploration
] M foQz-v | 104' A0 571 4407 14 single wono quartz vain dark gray -1- |- - | sileiti- fstrike: K30'E
gize of the vein: 0L 4 mX49m: schist{d , ) cation | dip: B5'¥
siticifisd zome:¥ae 2 mx40m] Ko value for exploration

sall rock m)teration is very
srall and veak,
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G.eolog_lc Age Goologic Unit | Symbol Rock Types
O .; Q saad, gravel, Joam
Tentiary Tv otivine basalt
Creiaceons X sandslone, i gl li coat
Turassic-Cretaceons K conglorn:faw. silistane, sandstone
J-Ky basalt, trachybasalt-tachyandesi hy
Jurassic J gl sillsiong, sandstone
] Iv v vvvvv trachyte-dacite, trachyrhyolite
Pertnian P 'v' v‘ '\‘ rschyte, andesite, tmchyandesie, dacite, 10F
():bonifemus-hmdm c-p ¥ Pv“ l-l' basalt, mchymdc'sile.md.esiw. wff, conglomenate
Carboniferous C sandsione, siltstone, conglomerzie, roudstons
Devenian-Carboniferous D-C =] ulfaceous :onglumeni.al:', sandstone, siftstone
D2 limestone
D2 AAAAA;;A basasy, trachybasall, andesite, dacite, chyolite, wif
Devonian DI T i
DI1b d: shale, sil
Dla Hshale, sil\stone,smd;wnr
Silurian-Devonian S limestone
5-D dacite, rhyolits, ardesite, tuff, phylliie. shals
Silurian S ) sardstone, silistonc, shale, phyllice
‘Undifferentiated Paleozoic PZ sandstone, silislont, clayey shak
R %'mqﬁmiiwﬁ limestene
Ripheian R2 =rse == lquartzite, phyllite, $il onc, sendstonc, amphiboli
Ri2 (2::-‘:;’:;‘(' shale, amphibolile, quartzite, phyliite, gneiss
3 5 |granodiorie pesphyry
d . @ diorite, micrediosite, dlorite porphyry
Py grasile, gnnmyéniw
Inwusive Rocks Pr chyolits, quanz porphyry
C-Py granite, granodiorite, granosyeeile, digriie
D2y granite, grnodionite
D2d diorite, gabbr
Dir rhyolite, dicite

ore showing

unit name and boundary

strike and dip direcion

anticline

syncling

fault

\

\

inferred fault

thrust fault

Fig. 1-1- 8 Geologic map of the Tsagaan Uula area
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Table 0~1- 4 - Ore-showings in the Tsagaan Uula area

Yo. Name bf Yineral !ype‘_nf S Coodinate tharacteristics and Sixe Hast Roek - Asaay - Ft11ing | Alteration Remarks
deposit E Beposit | longitude | Latitude i Autg/tyng(p/t pes | Tesp 'C | type
10 | Zuun hailhan A Qz-v | 104" 35 44°) 44' 53 15[ single quartz veln CFiioestone. F 004 | BB |t - |Qz-cal Strike: S60°Y, dip: 453
Bl veln size Yax 4.5 mX1509m | siltstone of enplaced {n the fault
Yeln quartz is characterized Yendlan-
by chaleedonic ollky quartz. | Casbrian
11 {Sutuliin Tol~ L0) Qz-v | 104" 38 37| 44 53 50°f quartz vein svam C{phyllite led 0.03 | 04 |7 88~150) Qz-ser Strike: N3O -45'W,
eol . ~ ~ lveln size Yax 20 mx450 m | iigestone. ~ |~ e 118 dip: 50° ~10° NE
104 36 49| 44 54 07 vein zone 500 mX2,600 m | granite 0.0 | 3.8
oilky shite sono quartz - - | (¥-C)
12 | ¥akangiin fur-  Au Qz-v | 104" 47 O8] 44' 55 00'| Four eilky oono quarts veins grﬁnite and | 003 | 3.2 | — | Qz-pl-X-fel) Strike: N3§'F.
en Lul ' : are atigned along the boundsry )icestone ' ’ ~gar dip: 50’ NE
’ betwesn licestone and granite. .
vein size Yax. Gmx60 m
length of vein zone 350 m
k] Daaga tul Az Qz-v . | 104 507 41°| 44 55 007 About trelve quartz veins ere | licestone and 0.06 | 0.0 | 1 ]259~298] Qz-chi-cal Strike: NS-¥50' E,
distributed in the area of 200 schist A, 216 ) dip: 30'XT-50'SE
mx 300m.  Xilky vhite vein : ’
quartz is disseainated by
seall angunt of gn]e;u
14 A | Gz-v {10853 507 44' 51 0| stockeork of silky shite velitic schi{ 0.0¢ | 0.5 | 1 — | Qz-pl-ser- | Strike: NE0°E. dip: 9 ¢
quartz veinfets st cal ( chacpion vein )
veln size ¥z, 2mx 40 m
stock work: BDmx‘TUm ) .
15 b | ezv {10458 37| 42 58 16| foue peratlel quartz veins ard lisestone. | 0.03 | 0.6 | 1 — | Qz-er-cht { serike: Na0'E, dip: 00°7
scen in the ares of 160 mX . This ares is rostly cover-
160 m : ed by aluvial deposit.

veln size Yax § mX30m
Yeins are charscterized by
oilky shite sono quartz and
developeent of hydro-fractir-
ing.




1-3-4

Jmasqic {J) is porous basaltic andesite lava'wh'ich has a small oxposure:at the north-
of Mt. Makangiin hairhan in the northern part of the area.

- Cretaceous (K) is composed of weakly consolidated rocks of conglomerate, sandstone and
mudstone. - The formation ¢rops out in the major parts of the southern and the western
parts of the area, burying Mesozoic sedimentary basins,

2. Ore deposnts and mineral mdlcatlons

Mineral mdlcatlons of guartz veins are found in the uphfted basement blocks of
Proterozoic rocks. Vein syslem of the quartz vein is classified into three; NW system
such as Hutuliin Toigot and Zuun haii‘harn‘Uul, E-W system and NE systemn. "The former one is
large scale whereas the rest are small scale veins. Twelve samples were analysed and
mammum gold content of 0.9 g/t was cobtained at Hutuliin Tolgm which 1'; about 15 km away
from the area towards west and the rest of values were less than 0.06 g/t in the area.

Homogenization temperature of fluid inclusion revealed that the temperatureare 100° ~
150°C at Zuun hairhan Uul in the west “and 2"*“ ~ '300°C ‘at galena 1ocality of eastern
part of the avea. C

Quartz—sericite facies predo'minat@as as an alteration preduct in the area.

The survey results are shown on the Table H—1-4.
Dugshih arca

1. Geology (Ref. Tig, 11--1-11)

The area is located on'the zone of C'MTL and geology of the area is composed of, 1
ascending order, Silurian (S), Siluro—Devonian (_S'—D),'Devonian (i, Dib), Permian {Pg)
and Cretaceous (K). Paleozoic formations crop out in the central part of the area
for mmg an E—-W elongated uplifted block.

Silirian (S) is composed of crystalline schists derived sandstone siltstone and
mudstone. Whole the rocks are severely folded and intruded by small bodies of
granodiorite and diorite of later age. The formation shows an elongated distribution with
E-W direction in the centeral part of the survey area, forming a southern rim of the
uplifted block.

Siluro—Devonian (5-~D) is composed of highly folded phyllites and crystalhne schists
derived from alternated sandstone, siltstone and mudstone and limestone {5-De). The
formation sliows an elongated distribution in the central part of the area, forming a
northern rim of the uplifted block with an E-W direction and also crops out in the
northwestern part of the area as an isolated uplifted block. '

- Devonian (Dul} is composed of thick limestone beds whlch contain lots of crmmd
fossils. . ’

Permian (Pg) is composed of medium ~ coarse—grained granodlomte whlch is widely
distributed in the southern part of the area as a batholith.

Cretaceous (K) is composed of weakly consolidated conglomerate, sandstone and mudstone.
The formation occupies the northern half and the southern part of the area forming flat

- topography and abuts on uplified Paleozmc blocks.

In this area there exii lots of small intrusives of diorite ~ granodlorlte whlch

follow Olon Qvoot area in abundance.

2. Ore _deposits and mineral indications

~ Quartz veins are main mineral indications in the area with subordinate amount of
silicified rocks. The former mineralization is observed abundantly in the uplifted
Paleozoic block of the central part of the area and subordinately in the Paleozoic

_48_-
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VY VY T - - . -
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Devonizn-Catbonilervug oL -] J Al C-" ) granite, granodiorite, granosyenite, diorite
T
U Fe it S i estone 24 granite, granodiorile
3 A : ;
2 ‘ A QAAA hasali, rachybasalt, andexsie, dacite, thyolite, Wil DI > {]dioaite, gabbvo
Devorian s ki Dir thyulite, dacite

1hale,

hale, siftstone, sanilsuime

Fig, 1-1-11

MINERAL EXPLORATION
IN

PLU—~1-8

THE UUDAM TAL AREA, MONGOLIA { PHASE 1)

Geologic Map of the Dugshih Area

ur E
W e
aw N wNn N
/ Beingel At
Balig Rra
R s — N
Ond Area .
o Ot Art Horth Arva |__.
Od Overt
Degeu
N N
Tabviga Ucte Atk
@ Oulannadged
e E 105 E 198" E 17 €
] 300
et

JANUARY 1993

JAPAN INTERNATIONAL COOPERATION AGENCY
METAL MINING AGENCY OF JAPAN

W

Geologic map of the Dugshih area
- 4 G~5—




	Cover
	Title Page
	PREFACE
	CONTENTS
	Summary
	Part I GENERAL REMARKS
	Chapter 1 Introduction
	1-1 Background and purpose of the survey
	1-2 Conclusion and recommendation of the first year survey
	1-2-1 Conclusion
	1-2-2 Recommendation

	1-3 Outline of the second year survey
	1-3-1 Area and content of the survey
	1-3-2 Survey method
	1-3-3 Mission members


	Chapter 2 Geography of the Survey Area
	2-1 Location and access
	2-2 Topography and drainage
	2-3 Climate and vegetation

	Chapter 3 General Geology
	Chapter 4 Consolidated Analysis of the Survey Results
	4-1 Geological structure
	4-2 Characteristics of mineralization
	4-3 Mineralization Control
	4-4 Mineral potential
	4-5 Geochemical anomaly and mineralizaion

	Chapter 5 Conclusion and Recommendation
	5-1 Conclusion
	5-2 Recommendation to the third year


	Part II PARTICULARS
	Chapter 1 Reconnaissance Geological Survey
	1-1 Purpose and method of the survey
	1-2 Geology
	1-3 Survey results
	1-3-1 Olon Ovoot area
	1-3-2 Tahilga Uula area
	1-3-3 Tsagaan Uula area
	1-3-4 Dugshih area




