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1.0 Summary       

¢ƘŜ .ŀȅŀƴ YƘǳƴŘƛƛ ǇǊƻƧŜŎǘ ƛǎ ƭƻŎŀǘŜŘ ƻƴ 9ǊŘŜƴŜΩǎ млл҈ ƻǿƴŜŘ YƘǳƴŘƛƛ ŜȄǇƭƻǊŀǘƛƻƴ ƭƛŎŜƴǎŜ in 
Bayankhongor Aimag in south-western Mongolia, approximately 980 km southwest of 
¦ƭŀŀƴōŀŀǘŀǊΣ aƻƴƎƻƭƛŀΩǎ ŎŀǇƛǘŀl, and 300 km south of the aimag capital, Bayankhongor City.  
The license is subject to a 2% Net Smelter Returns royalty in favor of Sandstorm Gold Ltd. 
Erdene has the option to reduce the royalty to 1% by paying $1.2 million to Sandstorm on or 
before April 14, 2019.  
   
The Khundii exploration license was first acquired in December of 2010 and is currently in its 
eighth year of a maximum 12-year term.  The license can be converted to a mining license at 
any time prior to the end of the twelfth year by meeting the requirements prescribed under the 
Minerals Law of Mongolia.     
 
The area had been identified by Erdene as highly prospective for mineralized epithermal and 
porphyry systems following several years of regional prospecting in the larger Trans Altai 
Terrane.  That extensive regional program has led to multiple gold discoveries highlighted by 
9ǊŘŜƴŜΩǎ !ƭǘŀƴ bŀǊ ƎƻƭŘ ŘŜǇƻǎƛǘ ƭƻŎŀǘŜŘ мс ƪƳ ƴƻǊǘƘΣ ƛƴ ŀŘŘƛǘƛƻƴ ǘƻ ƴŜŀǊōȅ bƻƳƛƴ ¢ŀƭ ŀƴŘ !ƭǘŀƴ 
Arrow prospects, and now Bayan Khundii.  In addition, the recently-acquired Ulaan license, 
located immediately west of the Khundii license, is considered to be prospective for both 
epithermal and porphyry-style mineralization, and Erdene also has the Zuun Mod molybdenum-
copper deposit, located 40 km to the east.  
 
Bayan Khundii was discovered in Q2, 2015 when gold-bearing quartz veins were first sampled at 
what are now known as the Striker and Gold Hill zones. Initial assays returned very high grades, 
up to 4,380 g/t Au (141 oz./t) in chip samples from exposed veins and indicated that the 
majority of outcropping veins were highly auriferous.  The initial sampling results were followed 
by geological, geochemical, geophysical, and trenching work and a 15-hole (695 m) maiden 
drilling program in Q3-Q4 2015. Following this work, a metallurgical testing program and a 
screen metallic analysis program were completed in Q4/2015 and Q1/2016 on gold mineralized 
samples from BK. The 2016 drilling program, which included 81 drill holes for a total of 10,645 
m, confirmed strike and down-dip extensions of mineralized zones at the Striker and Gold Hill 
zones, as defined by the initial 2015 exploration program. In addition, drilling beneath the 
Cretaceous cover rocks in 2016 resulted in the discovery of the Midfield Zone, approximately 
170 m northeast of Striker. 
 
The following provides a high-level summary of work completed at Bayan Khundii in 2017:  
 

¶ Drilling: A total of 138 new drill holes and 11 extensions of previously holes were drilled 
(Appendix 1) for a total of 26,732 metres. To date, a total of 234 diamond drill holes 
totaling 38,072 metres have been completed with a depth ranging from 31 m to 359 m 
(average 163 m). Drilling was successful in defining continuity within, and strike and 
depth extensions of previously-identified zones and identified new mineralized zones in 
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the project area and successfully tested structural targets. Highlights from this work 
include: 

o Striker-Midfield Zones - Holes drilled at 40-metre centers over a 180 by 100 
metre area confirmed the continuity between these two zones and intersected 
broad zones of lower-grade gold mineralization, including a 128 metre wide zone 
in BKD-194 that averaged 1.1 g/t gold, including a 22 metre wide interval that 
averaged 3.3 g/t gold; 

o Midfield & North Midfield - Drilling successfully extended the area of gold 
mineralization down dip to the south and strengthened the continuity of the 
high gold grades reported previously in the central Midfield area. Results 
included the intersection of the highest grade gold interval to date in hole BKD-
231 which intersected one metre of 2,200 g/t gold and 948 g/t silver within a 14 
metre interval of 158 g/t gold at 193 metres depth (140 metres vertical depth). 
Several holes confirmed the continuity within the Midfield and North Midfield 
Zones, including hole BKD-179 in the North Midfield Zone which returned 40 
metres of 3.3 g/t gold, including 9 metres of 12.5 g/t gold;  

o Midfield Eastern Extension - While most of the drilling to date in the Midfield 
area has focused on pushing the northern limits of the gold mineralized zone 
towards the Northeast Zone, hole BKD-нмлΣ ƭƻŎŀǘŜŘ ул ƳŜǘǊŜǎ Ŝŀǎǘ ƻŦ aƛŘŦƛŜƭŘΩǎ 
eastern boundary, returned 43 metres of 1.8 g/t gold and included gold values 
up to 44.8 g/t, establishing a new eastern extension to the Midfield Zone;  

o Striker West Zone - A total of 27 holes were drilled over a 375 by 250 metre area 
west of the Striker Zone. 26 holes intersected anomalous gold mineralization, 
with 13 returning high-grade intervals of greater than 10 g/t gold. Hole BKD-220, 
located 250 metres west of Striker intersected the highest-grade intersection to 
date within this zone, 116 g/t gold over 1-metre within 15 metres averaging 9.2 
g/t gold. 

 

¶ Geophysics: In June 2017, the area of the magnetic survey at Bayan Khundii was 
extended 350 m to the east and now covers an area of 2.05 km by 1.8 km.  Magnetic 
data over the Bayan Khundii project area defines large areas with magnetic low 
response interpreted as reflecting widespread magnetite destruction. In 2017, a total of 
8.3 line kilometres of IP dipole-dipole were surveyed over Bayan Khundii, with coverage 
over the approximately 2 x 2 kilometre area at 100 metre line spacing. The Bayan 
Khundii project area has also been covered by an IP gradient array survey. Induced 
Polarization (IP) surveys, especially resistivity data, have proven very helpful in 
identifying zones of highly resistive, quartz-rich altered Devonian tuffs;  

 

¶ Short-Wave Infrared (SWIR) Analysis: A suite of drillholes from the 2016 and early 2017 
drill program were analyzed using a short-wave Infrared (SWIR) analyzer to identify 
alteration mineral assemblages to augment the data collected in 2016. Results from this 
work were used  to assist in interpretation of the overall deposit geometry and for drill 
targeting; 
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¶ Petrography: A suite of samples was submitted for petrographic analysis to address 
several mineralogical issues, including the nature and distribution of various alteration 
types and paragenesis of mineralization.  Samples from representative monzonite, 
syenite and granite intrusions were also submitted for analysis. Results from this work 
provided insights into the origin and characteristics of the Bayan Khundii mineralization; 
 

¶ Deposit Type and Genesis Study: A follow-up study of the characteristics of the 
mineralization and alteration at Bayan Khundii was completed by J. Hedenquist 
Consulting in 2017. The results from this work were used for geological interpretations 
and to assist in drill targeting;  

 

¶ Structural Analysis: A comprehensive structural interpretation of the Bayan Khundii 
project area, within a broad regional structural study, was completed in Q3-Q4 2017 by 
Armelle Kloppenberg, 4DGeo. This work indicated the low sulphidation epithermal 
mineralization was formed within zones of structural dilatancy within a relay ramp 
structure formed during a period of extensional tectonics.  This information will be used 
for overall interpretation of structural controls on gold mineralization, and for 2018 drill 
targeting; 

 

¶ 3-D Model: All geological, geochemical, and geophysical information from 2015, 2016 
and 2017 was incorporated into a 3-D model that will be used for 2018 drill targeting 
and interpretation of the geology and petrogenesis of Bayan Khundii;   

 

¶ Technical Studies: In support of future scoping through to feasibility studies and a 
mining license application, a series of geotechnical, hydrogeological and environmental 
base line studies were completed in 2017.  

 
Gold mineralization is associated with: comb-textured quartz veins; multi-stage quartz-
chalcedony-adularia-hematite/specularite veins; quartz-hematite/specularite breccias; and 
angular hematite/specularite veinlets; disseminations (commonly associated with 
hematite/specularite); and fracture fillings that are hosted by an intensely altered (quartz-illite) 
sequence of pyroclastic rocks.  With the exception of very minor, finely-disseminated pyrite in a 
few drillholes, Bayan Khundii is devoid of sulphide minerals.  The presence of disseminated 
hematite/specularite with rare remnant pyrite and hematite/specularite veins and veinlets are 
interpreted as hypogene in origin, having formed as part of the widespread quartz-illite 
alteration and gold mineralizing event.  
 
Gold mineralization is present in numerous sub-parallel, NW-SE trending, SW-dipping zones 
that have been traced up to 200 m along strike.   These zones include very high grade veins and 
breccias over centimeter to meter scale with gold grades locally exceeding 15g/t, and up to 
2,200g/t, over 1m intervals. Enveloping these higher grade zones, are zones of lower grade 
mineralization typically in the 0.1 to 2g/t Au range that can extend for significant widths. The 
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widest interval intersected in drilling to date was in the Midfield Zone where a 149-metre 
interval averaged 2.1 g/t Au.     
 
Geophysical data from ground magnetics, and induced polarization (IP) gradient array and 
dipole-dipole surveys support the extension of the zones of intense alteration, and presumably 
mineralization, under Cretaceous sedimentary and basaltic rocks to the northwest, north and 
west of the Striker, Gold Hill and Midfield zones and to the north and east of the Northeast 
Zone. The three outcropping prospect areas (Striker, Gold Hill and Northeast zones) are 
ƛƴǘŜǊǇǊŜǘŜŘ ŀǎ ŜǊƻǎƛƻƴŀƭ ΨǿƛƴŘƻǿǎΩΣ ǿƛǘƘ ǘƘŜ Ŧǳƭƭ ŜȄǘŜƴǘ ƻŦ ǘƘŜ ƳƛƴŜǊalized zone under 
Cretaceous cover yet to be determined by drilling. Geophysical data indicate the total target 
area at Bayan Khundii, including areas beneath Cretaceous cover rocks, is approximately 1.8 km 
by 1 km. To date, a central mineralized zone has been defined by drilling, extending from Gold 
Hill and Striker zones to North Midfield Zone over a 1.5 by 0.4 km area. 
 
Metallurgical work, completed in 2016 on representative composite samples from the initial 15 
holes, drilled in the upper 50 metres of the Striker Zone indicates the Bayan Khundii 
mineralization is very amenable to a flow sheet involving a combination of gravity and cyanide 
leach of gravity tails, with gold recovery of 99% for a high-grade (24.9g/t gold) composite 
sample and 92% for a low grade (0.7g/t gold) composite. Metallurgical work completed in 2017 
included:  
 

¶ Master Composites - Additional metallurgical work in 2017 provided recovery data on 
two moderately high-grade master composites (approx. 4.4 g/t Au) and one moderate-
grade (approx. 1.9 g/t Au) master composite. Analysis of master composites was 
designed to provide guidance for future processing at Bayan Khundii, including 
optimization of grind size, residence time, sodium cyanide dosage (i.e. consumption), as 
well as assessment of the impact on overall recoveries when initial gravity recovery was 
applied. Recoveries for high grade composites using a 48-hour cyanide leach were 95% 
and 96%, where as a combination of gravity and leach on tails for the moderate-grade 
composite was 92%; 
 

¶ Variability Testing ς Work was also completed to assess the potential impact on gold 
recoveries with increasing depth and variation in character of the low-grade mineralized 
material. The work included 16 primarily low-grade composite samples that ranged in 
head grade from 0.37 g/t gold to 2.29 g/t gold, with an average grade of 0.75 g/t gold. 
Applying standard leach parameters, gold recovery of these low-grade samples 
averaged 85% after 48-hour leach.  Two samples of Striker Zone mineralization, without 
any vertical constraint and with head grades of 2.30 g/t Au and 1.18 g/t gold, returned 
recoveries of 93% and 91% respectively.  
 

¶ Grindability Testing - Standard grindability tests were used to evaluate the energy 
requirement to grind material from a pre-defined feed size to a final product size. The 
Bond Rod Mill Work Index was recorded at 17.8 kWh/tonne and the Bond Ball Mill Work 
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Index at 16.1 kWh/tonne.  The grindability tests indicate that Bayan Khundii is 
moderately hard to hard.  
 

¶ Heap-Leach Amenability: A series of coarse bottle roll tests were conducted on a 
composite of Striker Zone material to evaluate if the material would be amenable to 
heap leaching.  These tests were not designed to predict ultimate heap leach recovery 
but were designed as screening tests whereby similar recoveries across all particle sizes 
would suggest the material may be amenable to heap leaching techniques, while poor 
recovery in the coarser tests would suggest that conventional tank leaching would be 
preferred. Gold recoveries were 57% on the 3.35 mm material, 63% on the 1.7 mm 
material and 83% on the 69 micron grind size.  The higher recovery associated with the 
finer grind size suggests that conventional tank leaching would likely yield higher overall 
recoveries. 

 
The region hosting the Bayan Khundii and Altan Nar gold projects is one of the least densely 
populated areas globally, however, infrastructure to access south-ǿŜǎǘŜǊƴ aƻƴƎƻƭƛŀΩǎ ƴŀǘǳǊŀƭ 
ǊŜǎƻǳǊŎŜǎ ŦǊƻƳ /Ƙƛƴŀ ƛǎ ŘŜǾŜƭƻǇƛƴƎ ǊŀǇƛŘƭȅΦ ¢ƘŜ /ƻǊǇƻǊŀǘƛƻƴΩǎ ƳŜǘŀƭ ǇǊƻƧŜŎǘs are approximately 
200 kilometres northwest of the Nariin Sukhait mining complex (Ovoot Tolgoi) in Mongolia.   
South Gobi Resources (TSX:SGS), TerraCom Limited (ASX:TER) and MAK all produce coal in this 
region of south-western Mongolia and transport that product through the Ceke (PRC) / Shivee 
Khuren (Mongolia) border point which includes a paved eight-lane highway border crossing and 
a major automated railcar coal loading facility with three railway terminals at Ceke where coal 
trucked in from Mongolia can be loaded on train and shipped out over the JiayuguanςCeke 
Railway, EjinςHami Railway or LinheςCeke Railway.  Plans are underway to extend the standard 
ƎŀǳƎŜ Ǌŀƛƭ ƛƴǘƻ aƻƴƎƻƭƛŀΩǎ Ŏƻŀƭ ƳƛƴƛƴƎ ŘƛǎǘǊƛŎǘǎΦ  
 
Regarding future sources and water for mine and process usage, the location of the projects in 
the north-western corner of the Gobi desert and the south-western extent of several large 
basins draining the Altai mountain system, provides potential for deep aquifers.  A water 
resource capable of supporting a >50,000 tonne per day flotation processing operation was 
previously identified by Erdene approximately 70 km to the northeast of Bayan Khundii for the 
Zuun Mod Mo-Cu project.  In 2017, Erdene, through Okhi-Us LLC, a Mongolian hydrogeological 
consulting company, carried out a water exploration program in two basins in the vicinity of the 
Bayan Khundii and Altan Nar projects.  This work included the collection of geophysical data 
(VES and TEM) used to identify possible exploration targets as well as a series of widely spaced 
drill holes.  The Corporation was successful in identifying a preliminary (or inferred) water 
resource approximately 15 km from Altan Nar and 32 km from Bayan Khundii.  A potential 
groundwater source with a 57 liters/second supply potential was approved by Ministry of 
Environment and Tourism in late December, 2017.  This newly identified water resource is 
believed to be sufficient to meet the processing needs of both projects. 
 
In regards to electrical power sources, the Mongolian state grid has recently connected the 
local sub-province centre (Shinejinst) with a 35 kV line which could be extended to the project 
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site. In addition, the Gobi region has conditions supportive of renewable solar and wind 
generated power.  Through an initiative of the International Finance Corporation, the 
Corporation has agreed to participate and co-finance the study of renewable energy supply 
options at the Bayan Khundii and Altan Nar projects. The renewable energy study is expected to 
result in a preliminary, site-specific business case for renewable energy as well as the potential 
co-benefits of integrating renewables into a future mine in terms of supporting aƻƴƎƻƭƛŀΩs 
pledges towards the Sustainable Development Goals. 
The 2018 technical program will focus on close-spaced drill targeting numerous high-grade gold 
zones in the Striker, Midfield and Midfield North zones within the Bayan Khundii project area 
which have been intersected in previous drilling. The purpose of this drilling is to increase 
continuity of gold grades and better define the extent of these zones. In addition, drilling will 
focus on testing additional targets based on the results from the recent structural analysis. 
Geotechnical, hydrological and resource estimation work will also be conducted during 2018, 
leading to a projected maiden resource estimate for Bayan Khundii in Q4 2018, and a 
subsequent mineral resource registration and mining license application. 
 
The recommended exploration and technical program for Bayan Khundii for 2018 includes: 

¶ Drilling:  A 9,000-metre drill program is recommended for 2018 and will focus on several 
objectives, including: 
Á Close-spaced drilling within high-grade mineralized zones to increase confidence 

in continuity and grade in these zones; 
Á Test the application of the recently-acquired structural interpretation to target 

additional zones of dilatancy; 
Á Test potentially under-represented vein orientations and northeast-trending 

extensional faults, as recommended in the structural study; 
Á Test potential areas of extension outside current target area; 

¶ Geophysics: Complete a gravity survey over the Altan Arrow to Bayan Khundii area of 
the Khundii license; 

¶ Continue to acquire the required information to move towards a mineral resource 
registration, thus leading to a mining license application. This will include: 

o Geotechnical work; 
o Detailed review of hydrological information for the Bayan Khundii site; 
o On-going environmental and hydrological monitoring, including assessments of 

local wells; 
 
Results to date from the Khundii license area support a more detailed license-wide surface 
exploration program to define additional target areas and a license-wide detailed mapping 
program is planned for 2018. Encouraging results from 2017 geological studies, including 
detailed geological mapping of lithologies and alteration, from across the Khundii license, 
including the Altan Arrow prospect, will be followed up by additional geological, geophysical 
and drilling in 2018.    
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The following table provides a summary of the budget for the recommended 2018 exploration 

program for the Bayan Khundii project. 

 

Geology and Geochemical Surveys $ 263,200  

Geophysics  12,500  

Drilling  1,165,900  

Technical Studies  840,000  

Field Support  1,444,000  

Subtotal $ 3,725,600  

Contingency (10%)  372,600  

TOTAL $ 4,098,200  

 

2.0 Introduction       

This report has been prepared for Erdene Resource Development Corporation όά9ǊŘŜƴŜέ ƻǊ 
ά/ƻǊǇƻǊŀǘƛƻƴέύ in support of the filing of ǘƘŜ !ƴƴǳŀƭ LƴŦƻǊƳŀǘƛƻƴ CƻǊƳ όά!LCέύ ŦƻǊ ǘƘŜ ŦƛǎŎŀƭ ȅŜŀǊ 
ended December 31, 2017 and includes technical information for the Bayan Khundii (Rich 
Valley) project, a property material to Erdene.  This report documents and provides a summary 
of the work completed on the Bayan Khundii project by Erdene.  
 
The Bayan Khundii project is a greenfield discovery made in Q2 2015 and is one of two gold 
projects within ǘƘŜ /ƻǊǇƻǊŀǘƛƻƴΩǎ Khundii exploration license located in south western 
Mongolia.  The other project is referred to as Altan Arrow (Fig. 2).  No resource estimation is 
included in this report as the project has not yet advanced to the stage where sufficient 
information is available to calculate a resource estimate.   However, it is anticipated that the 
project will progress to a stage in 2018 where the reporting of an initial resource estimate may 
be appropriate. 
 
Michael A. MacDonald MSc, P.Geo. όάwŜǇƻǊǘ !uthorέύ is the Vice President of Exploration for 
the Corporation and is therefore not independent of Erdene. The Report Author has visited the 
property on a number of occasions over the last two years with the most recent personal 
inspection carried out between September 9 and 14, 2017.  The Report Author is a qualified 
person as defined by National Instrument 43-101. 
  
3.0 Reliance on Other Experts 

In the preparation of this report, the Report Author has not relied on a report, opinion, or 
statement of another expert who is not a qualified person concerning legal, political, 
environmental, or tax matters relevant to the technical report.   
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4.0 Property Description and Location 

The Bayan Khundii project is located on the Khundii exploration license in Bayankhongor Aimag 
in southwestern Mongolia, approximately 980 km south-west of UlaanbaatarΣ aƻƴƎƻƭƛŀΩǎ 
capital, and 300 km south of the aimag capital, Bayankhongor City.  The nearest towns (soum 
centres) are Shinejinst, located 80 km to the northeast and Bayan Undur, located 100 km to the 
north (Fig. 1).  The project is also located 20 km southeast of EǊŘŜƴŜΩǎ Altan Nar gold-
polymetallic project.   
 
The Khundii exploration license was first acquired in April of 2010 and is currently in its eighth 
year of issue (see Table 1).  Exploration licenses in Mongolia are renewed annually with a 
maximum tenure of 12 years.  At any time during the 12 year tenure, an exploration license can 
be converted into a mining license by meeting the requirements of the Minerals Law of 
Mongolia.   
 

 
Figure 1 - Project Location Map 

Table 1 - Exploration License Status  
 

License 
Name 

License 
Number Province 

Date of 
Issue 

dd/mm/yy  Hectares 

2018 
renewal 

fees 

Minimum 
2018 work 

requirement 
 

Khundii 
 

XV-015569 Bayankhongor 14/04/10 4,514.33 $6,771.50 $6,771.50 
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The center point of the Khundii license is located as follows: 

License Northing Easting UTM Zone Long (DD) Lat (DD) 

Khundii 4,866,207 484,012 WGS 84, 47N 98.8000° 43.9488° 

 
The Khundii exploration license is 100% owned by Erdene and is subject to a royalty agreement 
with Sandstorm Gold Ltd.  {ŀƴŘǎǘƻǊƳ Ƙŀǎ ōŜŜƴ ƎǊŀƴǘŜŘ ŀ н҈ ƴŜǘ ǎƳŜƭǘŜǊ ǊŜǘǳǊƴǎ Ǌƻȅŀƭǘȅ όάb{w 
wƻȅŀƭǘȅέύ ƻƴ ǘƘŜ .ŀȅŀƴ YƘǳƴŘƛƛ ƎƻƭŘ project. The transaction provides Erdene with a 3-year 
option (to April 2019) to buy-back 50% of the NSR Royalty for $1.2 million, to reduce the 
Sandstorm NSR Royalty to 1.0%.  There are no known environmental liabilities to which the 
property is subject.  Permits required to carry out planned exploration work on the Khundii 
exploration licenses include annual environmental bonds and water use permits.  Similar 
permits have been obtained in previous years and the Corporation does not anticipate any 
issues with obtaining these permits for the 2018 exploration season.   
 
 

5.0 Accessibility, Climate, Local Resources, Infrastructure and Physiography 

The Khundii property can be accessed from Bayankhongor City (the provincial capital) by 
vehicle, 300 km to the south over unmade dirt roads.  In 2012-17, a temporary landing strip 
ƭƻŎŀǘŜŘ нл ƪƳ ǘƻ ǘƘŜ ƴƻǊǘƘǿŜǎǘ όƻƴ ǘƘŜ /ƻǊǇƻǊŀǘƛƻƴΩǎ ¢ǎŜƴƪƘŜǊ bƻƳƛƴ ŜȄǇƭƻǊŀǘƛƻƴ ƭƛŎŜƴǎŜΣ 
Altan Nar Project) was approved by the Mongolian Aviation Authority for light aircraft. Annual 
approval is required to use the temporary landing strip. The landing strip is located in the north 
part of the western boundary of the Tsenkher Nomin license on a dry lakebed.  A private flying 
service is available from Ulaanbaatar and a one-way trip to Tsenkher Nomin takes 
approximately 3 hours.  The Bayan Khundii project is located 20 km southeast of the 
/ƻǊǇƻǊŀǘƛƻƴΩǎ ¢ǎŜƴƪƘŜǊ bƻƳƛƴ ό!ƭǘŀƴ bŀǊύ ŜȄǇƭƻǊŀǘƛƻƴ ƭƛŎŜƴǎŜ ŀƴŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ ул ƪƳ 
southwest of the soum center, Shinejinst.   
 
This region hosting the Bayan Khundii and Altan Nar gold projects is one of the least densely 
populated areas globally, however, infrastructure to access south-ǿŜǎǘŜǊƴ aƻƴƎƻƭƛŀΩǎ ƴŀǘǳǊŀƭ 
resources from China is developing rapidly.  9ǊŘŜƴŜΩǎ metal projects are located approximately 
200 kilometres northwest of the Nariin Sukhait mining complex (Ovoot Tolgoi) (Fig. 1).   South 
Gobi Resources(TSX:SGS), TerraCom Limited (ASX:TER) and MAK all produce coal in this region 
of south-western Mongolia and transport that product through the Ceke (PRC) /  Shivee Khuren 
(Mongolia) border point which includes a paved eight-lane highway border crossing and a 
major automated railcar coal loading facility with three railway terminals at Ceke where coal 
trucked in from Mongolia can be loaded on train and shipped out over the JiayuguanςCeke 
Railway, EjinςHami Railway or LinheςCeke Railway.  Planning is underway to extend the 
ǎǘŀƴŘŀǊŘ ƎŀǳƎŜ Ǌŀƛƭ ƛƴǘƻ aƻƴƎƻƭƛŀΩǎ Ŏƻŀƭ ƳƛƴƛƴƎ ŘƛǎǘǊƛŎǘǎΦ  
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Figure 2 - Khundii License and Project Location Map (projection - UTM Zone 47N, WGS 83) 

 

In 2017, Erdene, through Okhi-Us LLC, a Mongolian hydrogeological consulting company, 
carried out a water exploration program in two basins in the vicinity of the Bayan Khundii and 
Altan Nar projects.  This work included the collection of geophysical data (VES and TEM) used to 
identify possible exploration targets as well as a series of widely spaced drill holes (*m).  The 
Corporation was successful in identifying a preliminary (or inferred) water resource within the 
Doloony Tsenkher Basin, a large valley that is 18 km wide and extends to the NW from Altan 
Nar for approximately 108 km.  A potential groundwater source with a 57 litres/second supply 
potential (P category) was approved by Ministry of Environment and Tourism in late December, 
2017.  This newly identified water resource is located approximately 15 km from Altan Nar and 
32 km from Bayan Khundii and is believed to be sufficient to meet the processing needs of both 
projects.  However, additional work will be required to confirm the sufficiency of the water 
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resource and prior to when extraction approval is granted from the Ministry of Environment 
and Tourism.To date, power has been generated locally and water has been sourced from local 
wells.  These sources are sufficient to carry out planned exploration work in 2018.  In regards to 
potential future electrical power sources, the Mongolian state grid has recently connected the 
local sub-province centre (Shinejinst) with a 35 kV line which could be extended to the project 
site.  In addition, the Gobi region has conditions supportive of renewable solar and wind 
generated power.  Through an initiative of the International Finance Corporation, the 
Corporation has agreed to participate and co-finance the study of renewable energy supply 
options at the Bayan Khundii and Altan Nar projects. The renewable energy study is expected to 
result in a preliminary, site-specific business case for renewable energy as well as the potential 
co-benefits of integrating renewables into a future mine in terms of supporting aƻƴƎƻƭƛŀΩs 
pledges towards the Sustainable Development Goals. 
 
The topography of the Bayan Khundii project area is characterized by low hills of exposed rock 
and lower plains of unconsolidated and alluvial sediments. There is very little to no soil profile 
developed, with fresh rock generally occurring from or very near to surface, except in areas 
covered by Quaternary sediments where depth to bedrock is uncertain. The elevation of the 
landscape ranges from 1,200 m to 1,250 m above sea level.  Vegetation is sparse and restricted 
to grasses, saxaul bushes and shrubs.  
 
The Mongolian climate is characterized by extreme seasonal variations in temperature (-40°C to 
+40°C) and has an average of 250 sunny days a year.  The country is subject to high wind 
ŎƻƴŘƛǘƛƻƴǎ ǘƘŀǘ ŀƭƭŜǾƛŀǘŜ ǘƘŜ ŜŦŦŜŎǘǎ ƻŦ ǘƘŜ ǎǳƳƳŜǊΩǎ ƘŜŀǘ ōǳǘ Ŏŀƴ ǊŜǎǳƭǘ ƛƴ ŜȄǘǊŜƳŜ ǿƛƴŘ ŎƘƛƭƭ 
during the winter.  Average annual precipitation is less than 100 mm, and most rain falls during 
the summer months of July and August, periodically producing localized flash flooding.  
Exploration and mining activities can be conducted all year round, only requiring proper 
preparation with respect to working in a remote location during extreme cold and hot weather.  

6.0 History     

The Bayan Khundii project is a greenfield discovery.  With the exception of regional geological 
mapping carried out at a scale of 1:200,000 under the direction of the Mongolian government, 
no recorded exploration work is known to have taken place on the property.   
 
The Khundii license was acquired in 2010 through the exploration license application process of 
the Government of Mongolia.  The property was covered by ErdeneΩǎ regional porphyry 
evaluation program which included a stream sediment survey and limited prospecting in the 
area of the Khundii exploration license.  The regional stream sediment results identified an area 
of anomalous base metal and gold in the general area of the Khundii exploration license.  The 
/ƻƳǇŀƴȅΩǎ extensive regional exploration program has led to multiple gold discoveries 
ƘƛƎƘƭƛƎƘǘŜŘ ōȅ 9ǊŘŜƴŜΩǎ !ƭǘŀƴ bŀǊ ƎƻƭŘ ŘŜǇƻǎƛǘ 20 km north, Nomin Tal, Altan Arrow and now 
.ŀȅŀƴ YƘǳƴŘƛƛΦ  Lƴ ŀŘŘƛǘƛƻƴΣ 9ǊŘŜƴŜΩǎ ½ǳǳƴ aƻŘ ƳƻƭȅōŘŜƴǳƳ-copper deposit is located 40 km 
to the northeast.  
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Between 2010 and 2014, exploration on the Khundii license included property-wide geological 
mapping, soil sampling and a magnetic survey while more detailed exploration, including 
detailed geological mapping, rock chip sampling and trenching was focused on the central part 
of the license on a project referred to as Altan Arrow (Fig. 2).  
 
The rock chip sampling program for the Khundii license identified a number of significant 
anomalies for Au and Ag, with lesser base metal anomalism.  Generally, the anomalous rock 
chip samples were from two distinct and adjacent quartz vein systems located at Altan Arrow in 
the central part of the Khundii license.   
 

1. The first is a structurally controlled (fault) northeast-trending zone, in-filled with low 
temperature quartz veins and breccia referred to as the Main Zone.  A number of rock 
chip samples from this zone returned gold values ranging from 0.5 g/t to 2 g/t.  Highly 
anomalous Pb (up to 0.5%) and Mo (up to 745 ppm) were associated with the high Ag 
values in rock chips.  

 
2. The second quartz vein system is located south-east of the Main Zone and consists of 

widespread quartz veins and floats generally trending N-NE.  Assay results show locally 
highly anomalous Au values including 56.6 g/t and 9.5 g/t Au.  Quartz veins have 
epithermal features including crustiform-colloform (CC) and comb quartz textures. 

 
The mineralized quartz vein systems were trenched in late 2013.  Four trenches were excavated 
across the mineralized Main Zone and one trench was excavated across an area hosting high-
grade gold mineralization within epithermal quartz veins. 
 
Results indicate the Main Zone consists of a 1 m to 11 m wide quartz breccia zone. This breccia 
is multi-stage and has milled hydrothermal-epithermal characteristics with anomalous but 
somewhat low gold concentrations (7m @ 0.29g/t Au) and positive Ag-As-Sb inter-element 
geochemical correlations.   
 
The Main Zone fault-related hydrothermal breccia zone divided the project area into two 
blocks.  The NW block is pervasively and strongly altered to an assemblage of kaolinite, 
montmorillonite, dickite, pyrophyllite and quartz.  The SE block is dominated by less altered 
andesite which is cut by tourmaline veins and breccias, and by quartz veins with epithermal 
features (CC and comb quartz textures). Rock chip and trench sampling confirmed the presence 
of high gold values in the quartz veins within the SE block.   
 
While the exploration results at Altan Arrow were encouraging, most of the exploration efforts 
were focused on the /ƻƳǇŀƴȅΩǎ !ƭǘŀƴ bŀǊ ǇǊƻƧŜŎǘ.  The identification of high-grade gold 
mineralization associated with epithermal style quartz veins, however, prompted additional 
prospecting and mapping in the southern portion on the Khundii exploration license.  In early 
2015, Erdene geologists identified, through rock chip sampling, new high-grade gold 
mineralization associated with a zone of intensely altered (quartz-illite) pyroclastic lithologies 
located ~5 km south of Altan Arrow.  This area, referred to as the Bayan Khundii (Rich Valley) 

mailto:7m@0.29g/t
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Project (Fig. 2), was the focus of a detailed exploration program carried out in 2015 - 2017 that 
is summarized in the subsequent sections of this report. 

7.0 Geological Setting and Mineralization 

7.1 Regional Geology and Tectonic Setting  

 
The Khundii exploration license is located within the Edren island arc terrane, as described by 
.ŀŘŀǊŎƘ Ŝǘ ŀƭΦ όнллнύΣ ǿƘƛŎƘ ƛǎ ǇŀǊǘ ƻŦ ǘƘŜ ƭŀǊƎŜǊ ŎƻƳǇƻǎƛǘŜ ¢Ǌŀƴǎ !ƭǘŀƛ ¢ŜǊǊŀƴŜ όά¢!¢έύ and is 
comprised by island arc terranes, back-arc and fore-arc basins, and ophiolite, accretionary 
wedge and metamorphic terranes. The TAT forms part of the western end of the large, 
composite, arcuate-shaped Paleozoic New Kazakh-aƻƴƎƻƭ !ǊŎ ǘŜǊǊŀƴŜ όάbYa!έύ ŀǎ ŘŜǎŎǊƛōŜŘ 
by Yakubchuk (2002). The NKMA is part of the Central Asian Orogenic Belt (CAOB; Windley et 
al., 2007) and extends along the southern margin of Mongolia, including the border region with 
China, and is host to the Oyu Tolgoi copper-gold porphyry mine to the east (Figs. 3, 4) and the 
Tian Shan Gold Belt to the west.  
 
The TAT is located immediately south of the Main Mongolian Lineament (Badarch et. al., 2002) 
that separates the dominantly Precambrian and Lower Paleozoic terranes to the north from the 
dominantly Upper Paleozoic terranes to the south. The TAT consists mostly of Middle Paleozoic 
volcanic, sedimentary and meta-sedimentary rocks that were intruded by Middle Paleozoic 
calc-alkaline and alkaline plutons. The TAT ƛƴ ǘƘŜ ǊŜƎƛƻƴ ƴŜŀǊ 9ǊŘŜƴŜΩǎ ƭƛŎŜƴǎŜ ŀǊŜŀǎ is 
comprised of three tectono-stratigraphic terranes (Fig. 4) as defined by Badarch et. al. (2002). 
These include:  
 
Zoolen Accretionary Wedge, consisting of a lowermost ophiolite sequence of mafic and 
ultramafic intrusive rocks that are overlain by a sequence of greenschist metamorphosed rocks 
including pillow lavas, intermediate volcanic and shallow marine sedimentary rocks. The middle 
stratigraphic portion of the Zoolen Wedge is dominated by intermediate volcanic rocks and 
rhyolite flows which are overlain by the uppermost sequence of non-marine sedimentary rocks.  

Baraan Back-arc/Fore-arc Terrane, is dominated by a lower sequence of intermediate volcanic 
and pyroclastic rocks with interbedded shallow marine sedimentary rocks. The upper portion of 
the Baraan terrane consists of non-marine sedimentary rocks.  

Edren Island Arc Terrane, consists of a lowermost minor sequence of mafic volcanic rocks that 
are overlain by an interbedded sequence of intermediate volcanic and pyroclastic rocks, 
shallow marine clastic deposits, and minor turbidite sedimentary rocks. This sequence is 
overlain by rhyolite and alkaline volcanic and pyroclastic rocks. The uppermost portion of the 
Edren terrane is dominated by non-marine sedimentary deposits.  

All three tectono-stratigraphic terranes were intruded by Middle Paleozoic intrusions that are 
predominantly calc-alkaline and alkaline in composition, although some peraluminous and 
alkaline granitic intrusions have recently been identified by Erdene geologists. All three terranes 
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are overlain by Late Paleozoic, Mesozoic and Cenozoic sedimentary rocks within a series of NW 
trending sedimentary basins. The geological setting of the TAT, especially the presence of 
Middle Paleozoic (Silurian-Devonian) island arc rocks intruded by calc-alkaline intrusions, is very 
similar to the geological setting for the Oyu Tolgoi mine, located approximately 670 km east of 
Bayan Khundii (Fig. 4). 
 
In addition to the three main tectono-stratigraphic terranes noted above, the TAT also includes 
the Baytag island arc terrane, the Bidz ophiolite complex, the Tseel metamorphic terrane, and 
the Hovd and Turgen accretionary wedge terranes.     

7.2 General Geology of Eastern Trans Altai Terrane 

 
The general geology of the eastern TAT is outlined in a series of 1:200,000 scale geology maps 
available through the Mineral Resource Authority of Mongolia (MRAM). The specific maps for 
the eastern TAT include L-47-XXXII, L-47-XXXIII, L-47-XXXIV, K-47-II, K-47-III, and K-47-IV.  
 
The oldest rocks in the eastern TAT include a series of Devonian to Early Carboniferous 
intermediate volcanic and pyroclastic rocks, minor felsic (rhyolite) volcanic and pyroclastic 
rocks, and sedimentary units including sandstone, conglomerate and minor limestone. Bedding 
orientations in sedimentary and volcanic map units are predominantly northwest-trending 
throughout the eastern TAT, thus paralleling the overall regional scale faults and structural 
trends. Primary bedding orientations on MRAM maps were interpreted from lineaments 
derived from air photograph interpretation, and from regional mapping.  
 
The volcanic and sedimentary rocks were intruded by a series of Devonian and Carboniferous 
calc-alkaline to alkaline, granitoid plutons that range in composition from granodiorite and 
granite, to plagiogranite and syenite, and range in texture from fine- to coarse-grained seriate 
to equigranular and minor pegmatite. A few small (<5 km2) Carboniferous age gabbro intrusions 
in the eastern TAT are thought to represent the most mafic end-members of intrusive suites. 
Late-stage dykes cross-cut both granitic intrusions and volcanic-sedimentary country rocks and 
range in composition from microdiorite to granite, syenite and lamprophyre. Dyke orientations 
may be quite variable on a local scale, as noted in the nearby Altan Nar prospect area. Devonian 
and Carboniferous volcanic, sedimentary and igneous rock units are locally overlain by 
Cretaceous sedimentary rocks including mudstone, siltstone, sandstone and conglomerate, 
with local amphibian and mammal fossils, or by unsorted Neogene or Quaternary age 
sediments including boulder, gravel, sand and talus deposits. 
 
There are several NW-SE trending sedimentary basins throughout the eastern TAT and 
elsewhere in the western NKMA. These basins were in-filled by Late Paleozoic, Mesozoic and 
Cenozoic aged sedimentary sequences, including Carboniferous, Permian and Jurassic aged coal 
bearing strata and overlying, unconsolidated, Quaternary age sediments. The origin of these 
sedimentary basins is generally thought to be associated with widespread extensional tectonics 
resulting in large graben structures during the Mesozoic Era. Basin margins cut across all 
Devonian and Carboniferous rocks including both volcanic-sedimentary map units and granite 
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intrusions. Previous work by Erdene in the Zarman Basin to the north of Bayan Khundii, 
including limited drilling, geological mapping, magnetic and seismic surveys indicated the basin 
consists of an asymmetric wedge of Cretaceous to Quaternary sedimentary rocks that thickens  
towards the northern basin margins, to at least 450 m depth, and interpreted as half-graben 
extensional structures. Based on observations elsewhere in the eastern TAT, basin thicknesses 
may range from 200 m to as much as 1,500 m.    
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Figure 3 - Carboniferous-Permian Arcs of Mongolia showing the location of the Trans Altai Terrane (TAT) 
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Figure 4 - Tectono-stratigraphic terrane map for Mongolia (Badarch et al 2002) with location of Trans Altai Terrane (in blue).  
The locations of the Bayan Khundii (BK) and Oyu Tolgoi (OT) are indicated with red stars 

BK OT 
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7.3 Geology of Khundii Exploration License 

 
The bedrock geology of the Khundii license area (Fig. 5) is dominated by a sequence of 
Devonian and/or Carboniferous volcanic (andesite, andesite porphyry) and pyroclastic rocks 
(ash, lapilli, and block and ash tuffs) that were intruded by Carboniferous intrusions, with these 
rocks unconformably overlain by Cretaceous volcanic and sedimentary units, with all rock units 
overlain by unconsolidated sediments of Quaternary or Recent age. Geochronological 
constraints are based on the 1:200,000 scale regional mapping completed by the Mineral and 
Petroleum Authority of Mongolia (MPRAM). No detailed geochronological work has been 
undertaken to determine the ages of either host rocks or mineralized material at Bayan 
Khundii. 
 
Carboniferous volcanic rocks are present throughout the license area and include several 
texturally-distinct units of intermediate composition including andesite, porphyritic andesite 
and basalt. A unit of block and ash tuff is the dominant lithology in the west-central part of the 
license area. Pyroclastic rocks, that are host to and restricted to the immediate area 
surrounding the Bayan Khundii mineralization, are interpreted to be Middle-Upper Devonian in 
age, possibly belonging to the Baruunhuurai Formation that is part of a large area of 
undifferentiated Devonian units to the South and West of the license area.  Pyroclastic rocks 
include lapilli and ash tuff, and welded tuff with very minor block and ash units. Fine grained 
Devonian andesite to the northeast of Bayan Khundii was intruded by a series of dacite 
porphyry plugs which are also interpreted as Devonian.  
 
Carboniferous granitoid rocks intrude both the Devonian and Carboniferous volcanic and 
pyroclastic units and have a wide range in composition from least-evolved medium and coarse 
grained diorite, monzodiorite, monzonite and granodiorite, to the most evolved phases of fine 
grained granite, granite porphyry, syenite and quartz syenite. 
 
Most Cretaceous volcanic rocks are present in the southern part of the license area and consist 
mostly of basalt (commonly amygdaloidal) units.  In addition, a Cretaceous sedimentary unit, 
consisting of a basal conglomerate and overlying red to red and white mottled sandstone and 
siltstone, has been mapped in the southern part of the license area where it disconformably 
underlies the Cretaceous volcanic rocks.  Cretaceous lithologies have been observed to 
unconformably overly the older Devonian and Carboniferous lithologies.   
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Figure 5 - Geology Map of the Khundii Exploration License 
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Unconsolidated Quaternary to Recent sediments are present throughout the license area with a 
large area of colluvial-dominated sediments in the central part of the license north of the Bayan 
Khundii project area. Alluvial sediment-filled stream channels are present throughout the 
license area and overlie all aforementioned Devonian, Carboniferous, Cretaceous and 
vǳŀǘŜǊƴŀǊȅ ǊƻŎƪǎ ŀƴŘ ǎŜŘƛƳŜƴǘǎΦ ¢ƘŜǎŜ ΨǎǘǊŜŀƳΩ ŎƘŀƴƴŜƭs are mostly dry, however, flash 
flooding associated with episodic storm events have recently been observed to deposit 
additional alluvial sediments.   
 
Several northeast-, northwest- and east-west trending faults were inferred in the license area 
and these cross-cut, or form contacts of, Carboniferous intrusive and volcanic map units. Faults 
do not appear to off-set Quaternary or Recent sediment deposits; however, some inferred 
faults form the contacts with older Devonian, Carboniferous or Cretaceous lithologies. A 
detailed structural study at Bayan Khundii and surrounding areas puts these faults into a 
regional context and are interpreted to represent arc-parallel and arc-normal faults, including 
northeast-trending extensional faults interpreted as associated with the low sulphidation gold 
mineralization (see Section 7.4.5 Structure for additional details). 
 

7.3.1 Regional Exploration on Khundii License 
 
Based on encouraging results from previous exploration work on and around the Altan Arrow 
prospect the Corporation conducted a program of detailed geological mapping, grid soil 
surveying, IP dipole-dipole and magnetic geophysical surveying, prospecting and rock-chip 
sampling and scout drilling over the Khundii license area in 2017. Highlights from this work 
include: 
 

¶ Soil Survey: Results from the grid soil survey covering the south-central portion of the 
Khundii license (Fig. 6) has outlined several areas with anomalous gold-in-soil results 
including at and near  the Khundii North prospect and the Altan Arrow prospect. 

¶ Alteration Mapping: A series of quartz-rich alteration zones have been mapped across a 
3 by 6 kilometre area in the central part of the license area, extending from 
approximately 2 kilometres north of Bayan Khundii to the east-central part of the 
license, including over the Altan Arrow prospect (Fig. 5).  Detailed mapping resulted in 
the subdivision of these altered zones into three main types including:  

o Quartz-sericite-tourmaline that may also contain discrete zones of vuggy residual 
quartz or massive tourmaline;  

o Advanced argillic alteration consisting mostly of kaolinite, dickite and 
pyrophyllite with variable amounts of Na-alunite, zunite, topaz, dumortierite or 
gypsum that may also contain discrete zones of vuggy residual quartz;  and  

o Quartz-tourmaline zones that may contain discrete zones of tourmaline.  The 
composition of these alteration zones are consistent with lithocaps which are 
commonly present above porphyry intrusions; 

¶ Altan Arrow Prospect: Further defined as a 0.5 by 1 km target area adjacent to a major 
northeast-trending extensional fault containing multiple zones of epithermal quartz  
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Figure 6. Gold-in-soil base map, along with rock-chip assay data, showing the locations of the anomalous 
gold concentrations at, and near, the Khundii North and Altan Arrow prospects. Northeast-trending 
structures, interpreted as extensional faults, are indicated by dashed black lines. 

 

veining with rock chip and trench results returning several samples ranging from 5 g/t to 
57 g/t gold (Fig. 7);  
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o Altan Arrow Drilling: Returned the highest grades to date for the prospect and 
demonstrated continuity of a high-grade gold zone south of the main Altan 
Arrow structure with 70 g/t gold over 2 metres (AAD-12); 

o Drilling of a new target area 200 metres southwest of the main Altan Arrow 
structure and 300 metres west of AAD-12 returned 39 g/t gold over 1 metre, 
near-surface;  

o North of the main Altan Arrow structure, a single hole (AADς10) tested an 
induced polarization chargeability target with significant zones of intense 
advanced argillic alteration. Drillhole AAD-10 intersected intense quartz-sericite 
and advanced argillic alteration with abundant disseminated, vein and breccia-
type pyrite throughout the hole and locally elevated copper values. 
Mineralization and the lithocap style alteration are consistent with alteration 
ŀōƻǾŜ ŀ ǇƻǎǎƛōƭŜ ǇƻǊǇƘȅǊȅ ǎȅǎǘŜƳ ŀǘ ŘŜǇǘƘΩ 

 
Figure 7. Geological map of the Altan Arrow prospect showing the location of the main northeast-
trending fault and subsidiary east-west fault and the location of drillholes AAD-11 and AAD-12, and rock-
chip assay values for all samples collected to date on the prospect.  

 

¶ Khundii North Target: The northeast-trending faults running through Bayan Khundii and 
Altan Arrow are interpreted as part of a larger network of regional northeast-trending 
extensional faults that are present throughout the larger district. The thoroughgoing 
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structure at Bayan Khundii can be traced 4.6 kilometres northeast to the untested 
Khundii North prospect where areas of quartz stockwork and gold-in-soil anomalism 
were noted. Rock chip samples of chalcedony with hematite breccia clasts from this 
prospect returned 5 rock samples greater than 0.5 g/t gold and up to 22.7 g/t gold. 

 
In addition to this work on the Khundii license, a detailed exploration program was also 
completed over the recently-acquired Ulaan License, which contains the Ulaan Copper-Gold 
Project. Work included; detailed geological mapping, including alteration mapping and short-
wave infrared (SWIR) analysis of altered surface samples; prospecting and rock chip sampling; a 
close-spaced (100 metre grid) soil geochemical survey; and a 89-line kilometre pole-dipole 
induced polarization survey. 
 

7.4 Bayan Khundii Project Geology  

 
The Bayan Khundii project and surrounding areas were mapped in detail during the 2015, 2016 
and 2017 field seasons, with field data collected along foot-traverse lines. The geology map for 
the Bayan Khundii project area is shown in Figure 8.  The following descriptions of the main 
geological units at Bayan Khundii are described in an interpreted sequence from oldest to 
youngest. 

7.4.1 Devonian Altered Pyroclastic Rocks 

 
The oldest rocks at Bayan Khundii, and the host rocks for gold mineralization, include a 
sequence of intensely silicified and illite-altered pyroclastic rocks.  Pyroclastic lithologies include 
fine- and coarse-grained lapilli tuffs (i.e. containing lithic fragments <2m and >2cm 
respectively), ash tuffs (fragments < 2mm; some finely laminated), welded tuffs (with fiamme) 
and rare block and ash tuffs (with blocks >6 cm). These rocks are exposed over limited areas 
within the Southwest and Northeast prospect areas, however, geophysical data and drilling in 
2016 and 2017 indicates these altered rocks extend beneath adjacent Cretaceous cover over an 
approximately 1.5 by 0.4 kilometre area (Fig. 8).  
 
The 1:200K scale government geological map that covers the Khundii license (MPRAM map L-
47-XXXIII) outlines a large area of undifferentiated Middle-Upper Devonian units to the south 
and west of the Khundii license that includes slate, pyroclastic sandstone and conglomerate, 
and granitoid intrusions.  Erdene geologists interpreted the tuffaceous rocks at Bayan Khundii 
to be part of the Devonian Baruunhuurai Formation.  
 
Intense quartz-illite hydrothermal alteration has replaced most primary minerals in these 
tuffaceous rocks, giving the lithologies a pervasive medium grey colour in outcrop, and making 
identification of the protoliths difficult, even in fresh drill core. Observations from outcrop and 
surface trenches in the Southwest Prospect area, coupled with mapping of weakly altered 
tuffaceous units to the north and west of the Northeast Prospect area, indicate these rocks 
have a dominant northeast-southwest strike trend and dip at approximately 40 to 45 degrees 
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to the northwest. Recent structural analysis of oriented drill core from parts of the Midfield 
Zone, coupled with field observation in the Northeast Prospect area, indicate that lithologies 
may also have northwest and east-west strikes with variable dips. 
 

 
 

Figure 8 - Geology Map of the Bayan Khundii Project Area (on shaded relief) showing the locations of the 
Southwest and Northeast Prospect areas. Drillholes are indicated by black dots. Black dashed line 
indicates the outline of mineralized and altered Devonian tuffaceous units under Cretaceous cover 
rocks. Mineralized gold-bearing zones at surface are restricted to the Devonian altered (illite-quartz) 
pyroclastic rocks (lapilli and ash tuffs) in the Striker and Gold Hill zones and in the same rocks under 
Cretaceous cover in the Midfield and North Midfield zones. 
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The rocks underlying the Striker and Gold Hill Zones (Fig. 8) are mostly fine and coarse-grained 
lapilli tuffs with fine grained matrix comprised of lithic and crystal fragments. Coarse grained 
ƭŀǇƛƭƭƛ ǘǳŦŦǎ ƘŀǾŜ ŎƻƳƳƻƴ ŎƻŀǊǎŜ όҗн ŎƳύΣ ǊƻǳƴŘ ǘƻ ǎǳō-angular lithic fragments of pyroclastic 
rock with variable composition, and may have angular to sub-rounded quartz fragments to 1 cm 
(Fig. 10-1, 10-2). Lapilli tuffs have minor interbedded massive to finely-laminated ash tuff layers 
(Fig. 10-3). Lapilli tuffs are very poorly sorted whereas some laminated ash tuffs are well-sorted 
with fine laminae (1-2 mm wide). The lapilli and ash tuff units are overlain by a fine to coarse 
grained welded tuff unit that contains abundant angular quartz fragments, thin fiamme with 
>10:1 aspect ratio, medium to coarse lithic fragments, and ovoid to irregular-shaped 
lithophysae (i.e. in-filled gas bubbles).  
 
 
Several siliceous zones were observed (Fig. 8), including a zone at Gold Hill (~75m x 125m), 
where they form prominent topographic high features (Fig. 9). Smaller and less intense silicified 
ȊƻƴŜǎ όϤмлƳ Ȅ рлƳύ ǿŜǊŜ ŀƭǎƻ ƻōǎŜǊǾŜŘ ƛƴ {ǘǊƛƪŜǊ ½ƻƴŜΦ 5ŜǎǇƛǘŜ ŀ ƎŜƴŜǊŀƭ ƭŀŎƪ ƻŦ ΨǾǳƎƎȅΩ 
texture, these siliceous zones are interpreted as representing residual quartz alteration zones 
(see discussion of alteration below in Section 5.7.3 Alteration). 
 
The area to the southwest of Gold Hill is dominated by medium grey massive lapilli tuff with 
minor inter-layered ash tuff beds. There are several intensely silicified zones between Gold Hill 
and Striker zones that form prominent topographic highs similar to Gold Hill. 
 
There is a northeast-trending unit of welded tuff along the northwest margin of the Southwest 
Prospect area that varies from approximately 20 to 75 metres in width. Rocks are light buff to 
grey in colour and commonly have a pervasive fabric,  as defined by parallel aligned and 
stretched fiamme, consisting mostly of medium to dark grey quartz-rich fragments, in a light 
grey tuffaceous matrix. A northeast-trending intensely silicified zone (~150 m by 30m) that 
forms a prominent topographic high, is present along the southern margin of the welded tuff 
(Fig. 10-4). A zone of tourmaline alteration was noted adjacent to the silicified zone, extending 
over much of the welded tuff unit. Tourmaline is present both as narrow veins (<0.5 cm wide) 
ŀƴŘ ŀǎ ǿƛŘŜǎǇǊŜŀŘ ŀƭǘŜǊŀǘƛƻƴ ΨǎǇƻǘǎΩ όғм ŎƳύΦ hƴŜ ǿƛŘŜ ǘƻǳǊƳŀƭƛƴŜ ǾŜƛƴ ǿŀǎ ƴƻǘŜŘ ǘƻ Ŏƻƴǘŀƛƴ 
angular fragments of quartz vein material and also displayed comb-textured overgrowths on 
tourmalinized wall-rock fragments indicating a complex relationship between tourmaline 
alteration and veins, and quartz vein formation.  
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Figure 9 - Photo of Bayan Khundii Project area looking northeast from west ridge showing the location of 
the Gold Hill, Striker and Midfield zones and the Northeast Prospect in background Several silicified 
zones form prominent hills within the Southwest Prospect area, including the area between Striker and 
Gold Hill zones. 

 
 

The zones of intense silicification at Bayan Khundii have replaced most of the pre-existing rock 
(e.g. fine- and coarse-grained lapilli tuff, ash tuff, welded tuff) resulting in massive, light grey 
coloured, very fine grained to slightly saccharoidal textured quartz rich zones that are 
ǇǊƻǾƛǎƛƻƴŀƭƭȅ ƛƴǘŜǊǇǊŜǘŜŘ ŀǎ ΨƭƛǘƘƻŎŀǇ ȊƻƴŜǎΩΦ 
 
The coarse size of lithic rock fragments (up to >6 cm) in some Devonian tuffs suggests possible 
proximity to a volcanic vent; however, there are no obvious vectors based on observations to 
date. Additional work is required to test this hypothesis. 
 
 

Midfield 

 NE & NE Extension 

     Gold Hill 

  Striker Zone 
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Figure 10 �t Photographs of lithologies including: 1) weakly altered (chloritized) coarse-grained lapilli tuff 
from an outcrop  500 m north of the Northeast Zone; 2) strongly altered (illite-quartz) coarse-grained 
lapilli tuff from the Striker Zone; 3) Finely laminated and variably altered ash tuff interbedded with 
welded tuff to the northwest of Striker Zone in drillhole BKD-40; 4) Welded tuff with angular quartz 
fragments and coarse lithic and chalcedony fragments from an outcrop approximately 400 metres north 
of the Northeast Zone. 

7.4.2 Intrusive Rocks 

 
A small intrusion of medium grained equigranular hornblende monzonite (<100 m diameter) 
outcrops in the centre of the Southwest Prospect area, to the west of Gold Hill (Fig. 8).  This 
monzonite was intersected in the top of several drillholes including BKD-12, -34, -46 and -55 
where sharp intrusive contacts were observed with lapilli tuff. There were three monzonite 
porphyry dikes, ranging in thickness from 2 to 27 metres, in drillhole BKD-67 located near the 
southern contact of, and presumably originating from, the monzonite intrusion. The monzonite 
is fine to medium grained and has hornblende and two feldspars in a very fine grained matrix, 
with minor euhedral feldspar phenocrysts. A fine grained chilled margin was noted adjacent to 
the host pyroclastic rocks indicating the monzonite is younger than the pyroclastic rocks. The 












































































































