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1 Executive Summary
1.1 Overview
International Mining Company Invest Inc. (IMC) is a privately owned
American mineral exploration and development company focusing on
uranium, gold and platinum group metal (PGM) projects in the Kyrgyzstan.
The company’s activities in Kyrgyzstan are carried out by International
Mining Company Invest JSC (IMC Invest) a wholly owned subsidiary
company registered in Kyrgyzstan.
In 2005, IMC Invest applied for, and was granted, six exploration licences for
gold and platinum group metal (PGM) deposits. Subsequently, in early 2006,
IMC Invest was granted licences to produce placer gold at Ishtamberdy in the
western part of the country and commenced production of gold on one of
these licences in May 2006. In August 2006 IMC Invest was granted two
additional exploration licences with potential for uranium mineralisation.
In January 2006, Snowden Mining Industry Consultants Ltd (Snowden) issued
a report based on a desk-based technical review of the six exploration licences
then held by IMC Invest. Subsequently Snowden was requested to make a site
visit to Kyrgyzstan to review IMC Invest’s exploration programme with
particular reference to the exploration potential of the two new licences. This
report summarises the results of the site visit made in September/October
2006 including a review of exploration data from the two new licences.
Snowden’s previous report (Snowden, 2006) should be referred to for
information on the five exploration licences for which no new information
was provided during the current review. In addition it should be noted that
the three placer gold mining licences held by IMC Invest are not included in
the scope of the current review.

1.2 Background
Kyrgyzstan has a wide variety of mineral occurrences and has been
encouraging external investment in mineral exploration and mining in recent
years. Initial interest by western mining companies was mainly in the gold
deposits of the Tien Shan orogenic belt, and to a lesser degree in porphyry
copper-gold potential along the northern border of the country. More
recently there has been an influx of companies interested in the uranium
exploration potential of the country.
Kyrgyzstan has considerable potential for the following types of gold and
PGM deposits:
• Placer gold and PGM deposits;
• Orogenic gold deposits;
• Porphyry copper-gold deposits; and
• Ultramafic-associated PGM deposits.
Kyrgyzstan was an important source of uranium during the early days of the
Soviet nuclear industry from the 1940s onwards, and there are a considerable
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number of known uranium occurrences in the country. There is potential for
the following types of uranium deposit:
• Sandstone hosted, with three separate sub-types:
− Stratigraphically controlled;
− Structurally controlled; and
− Roll-front type.
• Black shale hosted;
• Hydrothermal veins; and
• Intrusive associated deposits.
The exploration potential of IMC Invest’s licences, with regard to the different
types of gold, PGM and uranium target, is summarised in Table 1.1.
The results of work done on IMC Invest’s licences since 2005, together with
reported reserves and prognostic resources (Soviet classifications), are
summarised in Table 1.2. A discussion of the nature of the Soviet resource
classification categories and a comparison with Western reporting standards is
given in Snowden’s previous report (Snowden, 2006).
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Table 1.1 Summary of the mineral potential of IMC Invest's exploration licences in Kyrgyzstan
No.

Name

Main Targets
(secondary)

Known mineral occurrences

Licences reviewed and visited by Snowden in 2006
82

Kainda

Porphyry Cu-Au;
Orogenic Au;
Ultramafic PGM;
Hydrothermal
vein U

667

Jetym

Orogenic Au
Black shale
hosted U

668

Boom1

Sandstone type U;
Hydrothermal
vein U;
Intrusive
associated U;
(Orogenic Au);
(Porphyry Cu-Au)

Significant gold and gold-copper
prospects identified at Kichi-Kainda.
Occurrences of platinum, copper,
lead, arsenic, tungsten,
molybdenum and uranium-thorium
are also reported.
Airborne surveys have identified
several radiometric anomalies.
Presence of copper and uranium
mineralisation confirmed by ground
prospecting.
Anomalous uranium in
groundwater over an area of 2.5 km
by 1.8 km in the southeast of the
licence. Trenching, drilling and
underground development indicated
localised grades of 0.1% to 0.7% U.
Presence of uranium also
confirmed at five other localities
within the licence. Maximum
grades ranging from 0.2% to
0.3% U in isolated samples.

Licences reviewed by Snowden in 2005
117

East-Sonkul

Orogenic Au;
(Placer Au);
(Porphyry Cu-Au)

118

Shyrgyi

Porphyry Cu-Au;
(Placer Au);
(Orogenic Au)

167

Balykty

Placer Au;
Placer PGMs;

Bismuth bearing occurrences
reported within licence area. Gold
and polymetallic mineralisation
occurrences in adjacent areas.
Polymetallic mineralisation of lead,
tungsten, copper and coppertungsten associated with quartz
veining. Gold occurrences reported
in adjacent areas outside the
licence boundary.
Gold and osmic iridium identified in
placers.

Ultramafic PGM
168

Jaldjir

Placer Au;
(Placer PGMs)

169

Kamanda

Placer Au;
Orogenic Au;

Gold and osmic iridium reported in
placers. Placer gold resource has
been delineated.
No previous work has been carried
out on this licence.

(Placer PGMs)

1

Currently IMC Invest is only licenced to explore for uranium on the Boom licence
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Table 1.2 Summary of the results of the work done on the IMC Invest licences since 2005 together with reported Reserves and Prognostic
Resources (Soviet classification)
Licence
Name (No.)

Area
(km2)

Main Targets
(secondary)

Work done by IMC Invest up to
October 2006

Reserves
(category)

Prognostic
Resources2 (category)

Relative
ranking

21 t Au - bedrock (P1)

High

Licences reviewed and visited by Snowden in 2006
Kainda (82)

220

Porphyry Cu-Au;
Orogenic Au

Some grab sampling from the KichiKainda prospect

84 t Au - bedrock (P2)

Processing of mineralogical samples
from Aibolcho is currently in progress
Jetym (667)

1,120

Uranium, gold

Data compilation and review
(ongoing)

18,900 t U – bedrock
(P2)

High

Boom (668)

557

Uranium

Data compilation and review
(ongoing)

11,130 t U - bedrock
(C2/P1)

High

Data review

90 t Au – bedrock (P2)

Low

Data review

120 t Au - bedrock
(P2)

Medium

Licences reviewed by Snowden during 2005
East Sonkul
(117)

287

Orogenic Au;
(Placer Au);
(Porphyry Cu-Au)

Shyrgyi
(118)

303

Balykty
(167)

13

Jaldjir (168)

24

Porphyry Cu-Au;
(Placer Au);
(Orogenic Au)
Placer Au;
Placer PGMs
Placer Au;
(Placer PGMs)

Kamanda
(169)

2

408

Orogenic Au;
Placer Au (PGMs)

Interesting gold results from sample
analyses; may indicate proximity to
bedrock source

0.1 t Au - placer
(C1)

0.9 t Au - placer (P1)

High

Sampling confirmed the presence of
placer mineralisation and defined a
placer volume of about 130,000 m3 in
one zone.

0.5 t Au - placer
(C1)

0.3 t Au - placer (P1)

High

7 t Au - placer (P2)

Medium

Anomalous gold values obtained in
six samples;

48 t Au - bedrock (P2)

These ‘Resource’ figures would only be regarded as indications of exploration potential under Western classification systems (see Snowden (2006))
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1.3 Key Findings
1.3.1

General

• IMC Invest holds eight exploration licences with a total area of 2,932 km2
which include significant areas in favourable tectono-stratigraphic settings.
• Seven of these eight exploration licences are considered to have good
potential for several different types of gold deposit, plus lesser potential
for platinum group metal deposits.
• Archive data indicates the presence of uranium mineralisation on three of
these licences and several targets that merit further follow-up work have
been identified.
• IMC Invest has a well organised team in Kyrgyzstan with good local
knowledge and contacts. This has enabled the company to become a
small scale placer producer and to establish a significant exploration
presence in the country within eighteen months of being granted its first
licence.
• IMC Invest appears to be well regarded by the State Agency for Geology
and Mineral Resources and has full access to the archive of historical data
on all of the licences that it holds.
• The State archives contain a huge volume of high quality data (mostly
collected prior to 1990), particularly with regard to previous work done
on the Kainda licence and the previous uranium exploration programmes.
• The prognostic resources presented in Table 1.2 provide a useful
indication of the relative exploration potential of the licences held by IMC
Invest. However, it should be stressed that under Western resource
classification systems these values would be considered as purely
conceptual in nature and cannot be reported as Mineral Resources. In
particular, it is considered that the geological basis for the P1 and P2
uranium resources on the Boom and Jetym licence needs to be confirmed
by additional fieldwork.

1.3.2

Licence overview

• Snowden considers that each of the three licences visited contains one
prospect which should be rated as high priority for further follow-up
work, namely:
− Kainda – the Aibolcho copper-gold prospect where potentially
economic grade mineralisation, hosted by hornblendite, outcrops at
surface over a sizeable area.
− Jetym – the anomalous zone within the Shortor formation, in the
southeastern part of the licence, where radiometric anomalies are
associated with showings of copper and uranium mineralisation. This
is similar in style and setting to the Sarydjaz uranium-vanadiummolybdenum deposit.
− Boom licence – the groundwater anomaly at Chui in the southeast of
the licence which may reflect the presence of concealed uranium
mineralisation associated with the intersection of a major NW-SE
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trending structure and the northeastern contact of the acid intrusive
complex that hosts the nearby Kok-Moynok uranium deposit.
• The Kainda and Boom licences also contain several other occurrences that
warrant further investigation.

1.3.3

Kainda licence (82)

• The variety of lithologies present, including both ultramafic units and acid
intrusives, coupled with the presence of several major structural features,
suggest a favourable environment for ore forming processes.
• There are a large number of mineral occurrences on the licence including
two linear groups of copper-gold anomalies which may be related to the
contact zones of a granodioritic intrusive.
• The licence area occurs in a similar tectonic setting to the Andash and
Jerooy deposits suggesting potential for porphyry copper-gold deposits.
• Extensive investigation of three separate zones (Aibolcho, Central and
Southern) at the Kichi-Kainda prospect was carried out in the 1970s and
1980s including trenching and drilling.
• On the basis of currently available information, the hornblendite-hosted
gold-copper mineralisation at Aibolcho represents the most interesting
target on the licence. Extensive trenching has confirmed the presence of
gold-copper mineralisation, of apparent stockwork-style, over an area of at
least 0.3 km2, and four drillholes have confirmed the presence of
mineralisation at depth.
• Snowden considers that the historic data, and limited results from recent
verification sampling, from a mineralised listvenite zone at Aibolcho
indicates an Inferred Resource of 1.6 Mt averaging 4.1 g/t Au that can be
reported in compliance with JORC guidelines (JORC, 2004).
• The geological controls on this mineralisation at Aibolcho are still unclear
and extensive drilling is likely to be required in order to provide data for
resource estimation. Nevertheless this appears to be the most promising
bedrock prospect identified to date on IMC Invest’s licences, and has good
potential for defining an open-pit mineable gold-copper deposit.

1.3.4

Jetym licence (667)

• The Jetym licence covers an area of 1,120 km2 on the northern boundary
of the highly prospective middle Tien Shan tectonic zone and is situated
about 50 km WSW from the Kumtor gold mine and about 140 km WSW
from the Sarydjaz uranium-vanadium-molybdenum deposit.
• Previous work has identified several radiometric anomalies, and associated
copper and uranium showings, associated with the Cambrian Jetymtau
Formation in the eastern part of the licence. These anomalous zones
extend for at least 5 km along strike and appear to be similar in character
to the mineralisation at Sarydjaz.
• The majority of the Jetym licence appears to be relatively under-explored
compared to other areas of Kyrgyzstan.
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• Despite its remoteness, access to the licence is relatively easy since the
eastern boundary lies within 20 km of the access road to Kumtor which is
maintained open all the year round.
• The anomalous area of interest is located in very rugged terrain above
3,500 m elevation which is likely to make follow up work more difficult
and more costly compared to the other licence areas.
• The proposal by IMC Invest to commission a new airborne radiometric
and magnetic survey of the area will greatly assist in the identification of
anomalies and the preparation of a revised structural and geological
interpretation of the licence area.
• The results of trial stream sediment sampling carried out by Snowden
indicate that this is a valid technique for regional exploration
geochemistry in the area.

1.3.5

Boom licence (668)

• The presence of uranium mineralisation has been confirmed at seven
localities on the Boom licence, although the size and grades of the
mineralised zones identified to date appear to be sub-economic.
• The most interesting anomaly on the licence area is the extensive area of
anomalous uranium in groundwater which has been identified at the Chui
prospect in the southeast corner. Given the lack of any significant surface
radiometric anomaly this is likely to originate from concealed uranium
mineralisation.
• The Chui prospect is within 5 km of the Kok-Moynok uranium deposit
and is situated in a similar structural setting.
• At Suluterek, in the north-eastern part of the licence, surface radiometric
anomalies are associated with a possible thrust contact between
Precambrian metamorphic rocks and Palaeozoic sedimentary rocks. The
presence of uranium is indicated from the results of previous trenching
and pitting.
• Several other uranium occurrences have been identified in the western
part of this licence where the mineralisation is reported to be hosted by
Carboniferous sedimentary rocks.
• Stream sediment samples taken by Snowden did not show anomalous
uranium values downstream from the Chui and Suluterek prospects, and
no associated pathfinder elements could be identified.

1.4 Recommendations
1.4.1

Introduction

General recommendations applicable to the overall IMC Invest’s overall
exploration strategy and exploration programme are given below. More
detailed recommendations applicable to work on the licences that were
inspected during Snowden’s site visit to Kyrgyzstan are given in Section 5.2.
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For detailed recommendations on the other exploration licences held by IMC
Invest the previous report prepared by Snowden should be referred to
(Snowden, 2006).
The producing placer licences at Ishtamberdy were not included in the scope
of the current study and no specific recommendations are made with respect
to these licences.

1.4.2

General

Overall objectives
• IMC Invest should focus on clearly identifying and ranking all of the
mineral occurrences and anomalies on their licences in order to allow
further exploration effort to be concentrated on the most promising
targets.
• The 2007 work programmes for all licences should be guided by anomaly
rankings together with a clear understanding of the target mineralisation
type, and potential tonnages and grades, at each anomalous location.
• In areas where bedrock mineralisation has been confirmed by trenching,
priority should be given to testing the continuity of mineralisation at
depth through the use of geophysical surveys and drilling.
• Care should be taken to properly document sampling procedures as well
as ensuring that all samples are accurately located using global positioning
system (GPS) devices, or more accurate surveying methods, as
appropriate.

Regional exploration
• All relevant regional exploration data, including geological maps,
geophysical surveys (e.g gravity and magnetics) and geochemical surveys,
from the State archives should be captured in digital form in a geographic
information system (GIS). This will facilitate the identification of
anomalies and structural interpretation.
• It is recommended that IMC Invest standardises all its spatial digital data
in a limited number of software systems. A GIS such as MapInfo should
be adequate for compiling field maps and examining the interrelationships
of different data layers, using aerial photographs or satellite images as a
background layer.
• Assessment of each licence area should include a reinterpretation of the
geological and structural setting using satellite imagery and current
understanding of the tectonic setting of each area.
• Interpretation of satellite images for all the larger licences should include a
structural analysis based on lineament and circular feature interpretation,
as well as image processing to identify lithological and alteration
variations. This work would probably best be done by a specialist outside
consultancy or research group. If it is desired to do additional processing
of satellite images in-house then a separate software system would be
required.
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• The placer potential of the Atbashi licences should be reassessed in the
light of IMC Invest’s production experience in the Ishtamberdy licences,
with particular attention being paid to the presence of PGMs in some of
these placers.

Prospect evaluation
• Digital capture of the large amount of analytical data from previous
trench, pit and drillhole samples, that are stored in the State archives
should be continued so as to assist the planning of future evaluation
drilling and resource estimation.
• Although the archive data is believed to be based on good quality
fieldwork it will be necessary to carry out verification sampling on the
more advanced prospects to enable compliance with current resource
reporting guidelines.
• Sampling for evaluation purposes should include the use of field
duplicates, certified reference materials (for the relevant metal(s) being
tested) and blanks with each batch of samples sent to the laboratory.
• Any drill core samples taken during future field sampling programmes
should be photographed in a systematic fashion before any sampling
processing is done.
Representative photographs of the sampling
procedures used should also be taken.
• It is recommended that the planned sampling programmes to be carried
out on the more advanced prospects, such as Aibolcho, should be
reviewed by an external consultant so as to ensure that the sampling of
pits and drillholes is designed and documented in a manner compatible
with Western as well as Soviet reporting standards. This will facilitate
reporting of resource and reserve estimates under Western reporting
guidelines at a future date.

1.4.3

Licences

Kainda licence (82)
• Properly documented verification sampling with appropriate quality
assurance and quality control (QA/QC) procedures should be carried out
in the Kichi-Kainda area in order to confirm the grades indicated by
historic trenching and drilling. This should allow Snowden’s initial
resource estimate for Aibolcho to be reported as an Indicated Resource, as
well as potentially allowing estimation of substantially larger Inferred
Resources.
• Drilling at the Aibolcho prospect will be necessary in order to verify the
continuation of mineralisation at depth before an Indicated Resource can
be reported. Verification sampling and geophysical surveying should be
carried out in advance of drilling so as to assist in defining the optimum
drillhole locations.
• Selection of the sampling protocols and analytical methods to be used for
drillhole samples at Aibolcho should take into account the results of
current metallurgical testwork plus additional mineralogical studies to
determine the grain size distribution of gold particles.
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• Additional trenching and drilling should be carried out to confirm the
presence of bedrock PGM mineralisation in proximity to anomalous
samples from previous work.
• Previous trenching and drilling data for the Central and Southern zones at
Kichi-Kainda should be reassessed after it has been captured in digital form
with a view to identifying specific drill targets aimed at confirming the
continuation of mineralisation at depth. This work should also be aimed
at gaining a better understanding of the geological controls on
mineralisation so as to guide future exploration and evaluation work.
• All of the other mineral occurrences on the Kainda licence should be
reassessed once more detailed results are available from the Kichi-Kainda
prospect.

Jetym licence (667)
• A key objective on this licence should be follow up work on the
southeastern anomalous area (Jamanechki anomaly), using detailed multichannel radiometric surveying and trench and pit sampling, in order to
confirm the thickness and grades of mineralisation in the Shortor
formation.
• If trenching confirms the presence of economically significant grades and
thicknesses of uranium mineralisation then drilling should be carried out
on selected traverses in order to confirm the continuation of
mineralisation at depth and to provide for resource estimation.
• Regional stream sediment geochemistry is recommended
reconnaissance exploration method on the Jetym licence area.

as

a

• Airborne geophysical surveying, including multi-channel radiometrics and
magnetics, should be carried out.
• Detailed heavy mineral panning and reconnaissance rock chip sampling
should be carried out in the anomalous area to test for the presence of
gold mineralisation.

Boom licence (668)
• Detailed exploration work on the licence should focus on determining the
origin of the Chui groundwater uranium anomaly.
• The lack of anomalous uranium from stream sediments on the Boom
licence is probably due to the greater mobility of uranium and suggests
that other media such as groundwater and soil gas should be considered
for follow-up work in this licence area.
• Sampling of groundwater and soil gas in a series of traverses covering the
NW-SE fault and the concealed granite sub-crop under Cenozoic cover
should be carried out in order to define drill targets aimed at testing for
blind uranium mineralisation.
• Gravity and magnetic surveys should be carried out in the Chui area in
order to determine the nature of the concealed pre-Cenozoic geology,
particularly the location of the northwest contact of the Kok-Moynok
intrusive complex and the presence of concealed fault structures.

December 2006

17 of 85

International Mining Company Invest: Kyrgyzstan Exploration Licences
Site Visit and Independent Technical Review

• The occurrence at Suluterek also appears of interest and warrants detailed
geological mapping and radiometric surveying with a view to defining
drill targets to confirm the continuation of mineralisation at depth.
Extension of the licence area to the west of this anomaly should be
considered in order to include an adjacent radiometrically anomalous
zone.
• Detailed radiometric surveying, geological mapping and verification
sampling should be done on the other anomalies in the licence area in
order to:
− confirm the presence of uranium mineralisation;
− determine the geological controls on uranium mineralisation; and
− define drill targets aimed at testing the continuation of mineralisation
at depth.
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2 Introduction
2.1 General
Snowden was requested by IMC to make a site visit to Kyrgyzstan to inspect
the exploration work being carried out by IMC Invest with particular
attention being paid to reviewing the results of historic evaluation for copper
and gold on the Kainda licence as well as the uranium exploration potential of
the two new exploration licences granted to IMC Invest in August 2006.

2.2 Scope of Work
The agreed scope of work included the following:
•

Initial review of data from the two new licences (667 and 668)
which were granted to IMC Invest in August 2006.

•

A site visit to Kyrgyzstan to inspect the three licences (82, 667 and
668) which are the main focus of interest for IMC Invest’s current
exploration effort.

•

Subsequent review of any data and samples collected during the
site visit plus preparation of an Independent Technical Report on
the properties.

2.3 Site visit
A site visit to Kyrgyzstan was made by Dr. Edmund Sides of Snowden from
September 26th to October 9th 2006. A summary of the schedule of activities is
given below:
• Visits to IMC licences
− Kainda (licence 82): Sept. 28th and 29th (circa 14 hours on site)
− Jetym (Licence 667): Oct. 1st (circa 6 hours on site)
− Boom (Licence 668): Oct. 5th and 7th (circa 10 hours on site)
• Other visits and meetings
−

Kara-Balta laboratory; general tour of laboratory plus meeting with
Dr. Ludmila Evteeva, Head of the Central Scientific Research
Laboratory – September 27th

− Kumtor general tour – October 2nd
− Inspection of geology archives at the State Agency of Geology and
Mineral Resources – October 3rd
− Dinner with Dr. Svetlana Meng, Head of Department for Uranium
Exploration of the State Agency for Geology and Mineral Resources –
October 4th
− Meeting with Dr. Vladimir Zubkov, Director of the State Agency of
Geology and Mineral Resources – October 6th
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− Discussions with Dr. Malushev, consultant to IMC Invest, who was
previously involved with the State exploration programmes at Kainda
and Boom – October 7th
• Independent sampling carried out by Snowden
− Stream sediments – total 25 samples;
− Rock samples for analysis – total 18 samples; and
− Hand specimens – circa 8-10 kg.
Details of the stream sediment and rock samples taken by Snowden and the
analytical results obtained are presented in Appendices A and B.

2.4 Sources of information
IMC Invest provided various documents and images in hardcopy and/or
digital format for review both during the visit to Kyrgyzstan, and by e-mail
prior to and subsequent to the visit.
In addition several published references on the geology and mineral deposits of
Kyrgyzstan were consulted as listed in Section 6.1 of this report.
Additional information was also obtained from several Internet sources, as
listed in Section 6.2.

2.5 Resource/Reserve classifications
A general explanation of the differences between Soviet reporting standards
and those used by Western professional organisations is given in Snowden’s
previous report (Snowden, 2006) which should be referred to in order to be
aware of some of the key differences between the two systems.

2.6 Report author and reviewers
This report has been prepared by Dr. Edmund Sides who has more than 20
years experience in the field of mineral exploration and mining, working
initially as a field exploration geologist, before moving on to evaluation and
resource geology. He worked with the Rio Tinto group for 14 years and
played a key role in the design, development, implementation and operation
of geological database and resource estimation systems at several major mines,
including Cerro Colorado (Spain) and Neves-Corvo (Portugal). He has
experience working on copper porphyry (Panama, Chile), volcanogenic
massive sulphide (Spain, Portugal), precious-metal gossans (Spain) and
carbonate hosted zinc-lead (Ireland) deposits. In the context of this project he
carried out the site visit to Kyrgyzstan and has performed the resource
estimate for the Aibolcho prospect.
The main technical report has been reviewed by Dr. Simon Dominy who is a
geological engineer with experience in resource engineering and geoscience
spanning over 19 years, based in mine production, consulting and
academia/R&D. He has interests and skills in resource geology,
resource/reserve estimation, grade control and reconciliation, mine planning
and design, and mine management. His particular area of international
recognition is in the evaluation, sampling and exploitation of highnugget/coarse gold and narrow-vein lode-style/mesothermal gold deposits. He
has undertaken work in Eastern and Western Europe, Greenland, the CIS,
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North and South America, Australia, Indonesia and Africa. In the light of his
extensive experience of vein-type gold deposits he acts as the competent person
with respect to the resource estimate for the Aibolcho prospect that is
documented in this report.
Appendix E has been separately reviewed by Jeames McKibben who is a
geologist with more than 12 years experience in exploration, resource
definition, project management and industry development gained from
working for several mining companies in Western Australia, Zambia and
Morocco, as well as the Tasmanian Government. Since joining Snowden in
2004, Jeames has been involved in independent technical reviews, audits and
valuations of mining and exploration assets covering a wide range of
commodities in Australia, Africa and Asia. His previous experience in
valuation of mineral properties qualifies him to act as competent person with
respect to the valuation of IMC properties that is presented in Appendix E of
this report.
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3 Background
3.1 Company history
IMC is an American registered company representing a joint RussianAmerican venture. IMC was initially established in order to develop and
commercialise certain proprietary technologies, based on Russian scientific
developments (GeoVision and GeoScan), for use in mineral exploration and
evaluation. Initial testing of these techniques led IMC to become interested in
mineral exploration in Kyrgyzstan and subsequently IMC Invest, a wholly
owned subsidiary of IMC, was incorporated in Kyrgyzstan in 2005 in order to
facilitate IMC’s involvement in mineral exploration and production in the
country.
Since its incorporation in April 2005, IMC Invest has acquired eight
exploration licences covering a total of 2,392 km2. In addition the company
has been granted three mining licences for placer gold in the Ishtamberdy
district. IMC Invest commenced mining on one of these licences in May 2006
and reports a cumulative production of 392 oz of gold up to October 2006.

3.2 Kyrgyzstan
3.2.1

General

Kyrgyzstan is a mountainous country in central Asia which was annexed by
Russia in 1864. It regained independence in 1991 and is now an independent
republic.
The general geography of the country and the location of IMC Invest’s
licences are shown in Figure 3.1. Kyrgyzstan is situated in the heart of the
Tien Shan mountains with peaks ranging in height up to 7,439 m.
Figure 3.1 General map of Kyrgyzstan showing major cities, rivers and lakes; IMC Invest licences are
shown in red (modified after original from CIA factbook, 2005)
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3.2.2

Geology and Mineral Potential

An introduction to the geology of Kyrgyzstan, based on several published
works (Burtman, 1997, Cole et al, 2000), was presented in the previous report
by Snowden (Snowden, 2006) which should be referred to for more detail on
this topic.
A summary of known mineral deposits in Kyrgyzstan is provided in a United
Nations report (United Nations, 1998). The Geological Survey of Kyrgyzstan
(GSK) identifies the main mineral resources of economic interest as gold,
mercury, antimony, the rare earth elements, tin, tungsten and coal (Geological
Survey of Kyrgyzstan, 2005a), as indicated in Figure 3.2. Some further
information on the gold and copper deposits indicated in Figure 3.2 is
provided in Snowden’s previous report (Snowden, 2006).
In addition to the mineral deposits shown in Figure 3.2, there are also many
known uranium occurrences several of which were exploited during the Soviet
era, as described in Section 4.1.3.
Following the break up of the Soviet Union, initial interest by foreign
investors in Kyrgyzstan was focused chiefly on gold deposits, one of the main
examples being the development of the Kumtor deposit by Centerra Gold
Inc.. Since then foreign companies have become involved in the exploration
for, and evaluation of, deposits of several other mineral commodities.
Following the recent declassification of previously secret information on the
Soviet exploration programmes for uranium, several companies have also
acquired licences for uranium exploration.
To date, the two main types of exploration target that have attracted most
foreign investment are orogenic gold and porphyry copper-gold deposits.
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Figure 3.2 Map showing the location of significant mineral deposits in Kyrgyzstan, - IMC Invest licences shown in red; I= Northern Tien Shan; II = Central Tien Shan; III=
Southern Tien Shan (modified after original from Geological Survey of Kyrgyzstan, 2005b)
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4 Kyrgyzstan Exploration work
4.1 Introduction
4.1.1

IMC Invest’s exploration work

The history of IMC Invest’s involvement in exploration in Kyrgyzstan is
summarised in Table 4.1.
Table 4.1 History of IMC Invest's involvement in exploration in Kyrgyzstan
Date

Activity

14-Dec-04

Incorporation of IMC

Jan-Mar ‘05

Selection of targets for gold exploration in Kyrgyzstan using
GeoVision analysis

11-Apr-05

Incorporation of IMC Invest

15-Apr-05

Issue of licence 82 (Kainda area)

25-May-05

Issue of licences 117 (East Sonkul area) and 118 (Shyrgyi area)

Mar-Jul’ 05

Review of previous exploration work and available geological
information

11-Jul-05

Issue of licences 167 (Balykty), 168 (Jaldjir) and 169 (Kamanda)

22-Aug-05

Grant of extended area to licence 82 (Kainda)

28-Sep-05

Grant of extended area to licence 169 (Kamanda)

15-Jul-05 to
25-Sep-05

GeoScan surveying on licences 168, 167, 169 and 82

20-Jul-05 to
10-Oct-05

Sampling by drilling and pitting on licences 168, 167 and 169

24-Oct-05

Approval of Technical Report (2 volumes) and submission to
Snowden for review

Jan-06

Issue of technical review report on IMC Invest’s exploration licences
by Snowden

January and
May 2006

Granting of three mining licences for placer gold in the Ishtamberdy
area (369AE, 552AE, 553AE)

May 2006

3
Commencement of placer production on licence 369AE .

9-Aug-06

Issue of licences 667 (Jetym) and 668 (Boom)

Sept/Oct-06

Visit by Snowden to Kyrgyzstan, including site visits to licences 82,
667 and 668

General details of the eight exploration licences currently held by IMC Invest
are summarised in Table 4.2. In addition to these exploration licences IMC
Invest also holds three mining licences for placer gold in the Ishtamberdy area
in the west of the country, as summarised in Table 4.3.

3

Up to the end of October 2006, 392 oz of gold has been produced by IMC Invest from
licence 369AE.
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Table 4.2 Summary of exploration licences currently held by IMC Invest (October 2006)
Name
(Number)

Area
(km2)

Date of
issue

Expiry date

Commodities

Kainda
(AP 82)

220

15-Apr-05

15-Apr-07

Gold and other metals

East
Sonkul
(AP 117)

287

25-May-05

25-May-07

Gold and other metals

Shyrgyi
(AP 118)

303

25-May-05

25-May-07

Gold and other metals

Balykty
(AP 167)

13

11-Jul-05

11-Jul-07

Placer gold and
platinoids

Jaldjir
(AP 168)

24

11-Jul-05

11-Jul-07

Placer gold and
platinoids

Kamanda
(AP 169)

408

28-Sep-05

11-Jul-07

Gold and other metals
plus placer gold

Jetym
(AP 667)

1,120

09-Aug-06

09-Aug-08

Uranium, gold and other
metals (both placer and
bedrock)

Boom
(AP 668)

557

09-Aug-06

09-Aug-08

Uranium

TOTAL

2,932

Table 4.3 Summary of placer mining licences currently held by IMC Invest (October 2006)
Soviet
B/C1
Resource
(oz Au)

Name
(Number)

Area
(km2)

Date of
issue

Expiry
date

Ishtamberdy
(369 AE)

12.5

30-Jan06

31-Dec09

3,328

Mining started in
May 2006, and by
end October 2006,
392 oz of gold had
been produced by
IMC Invest

Andagul
(522 AE)

9

02May-06

01-Dec07

3,443

Mining scheduled
to start in the 4th
quarter of 2007

Saraisay
(523 AE)

6

02May-06

01-Dec07

3,907

Mining scheduled
to start in the 2nd
quarter of 2007

TOTAL

27.5

Comment

10,678

Exploration licences are granted for 2-year periods and can be renewed for
additional 2-year periods for a maximum of 10 years. Mining licences are
granted for 4-year periods and can be extended several times for a maximum of
more than 10 years. In order to retain a licence, results of exploration and
mining work must be reported on an annual basis to the State Agency.
Licences are issued and renewed on submission of a work plan (geological
assignment) and reports on the work carried out should indicate that the
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company is carrying out its work according to the original plan. If a company
does not intend to renew they are required to state their reasons.

4.1.2

Geological setting

The geological setting of IMC Invest’s licences can be seen by reference to
Figure 3.2. The general geology of the licences issued in 2005 is discussed in
Snowden’s earlier report (Snowden, 2006). The geological settings of the
Jetym (667) and Boom (668) licences are discussed below.
The Jetym licence lies on Nicholaev’s line – a series of faults which mark the
boundary between the Middle and Northern Tien Shan zones (Figure 3.2).
The licence is underlain mainly by Proterozoic and lower Palaeozoic rocks
(Cambrian to Ordovician in age). The area lies along strike from the Kumtor
gold mine and the Sarydjaz uranium-vanadium-molybdenum deposit, both of
which lie to the east-northeast, and also from the largest known iron deposit in
Kyrgyzstan which is situated to the southwest of the licence.
The Boom licence is underlain by Upper Proterozoic (Vendian) to Ordovician
rocks with later granitic intrusives of Palaeozoic age. The licence is situated
directly northwest from the Kok-Moynok uranium deposit and lies along the
same major NW-SE trending fault structure. The licence is also situated
immediately south of the Oktorkoy ore district (which includes the TaldyBulak deposit) where porphyry style mineralisation is interpreted as being
related to a Devonian-Carboniferous active continental margin (Jenchuraeva,
1997).

4.1.3

Mineral potential

General
The mineral potential of IMC Invest’s initial six licences was discussed in the
previous Snowden report (Snowden, 2006) which should be referred to for
further detail. The discussion below focuses on the mineral potential of the
two new exploration licences granted to IMC in August 2006, with specific
attention being paid to their uranium potential.
As discussed in the previous report, IMC Invest’s licences are considered to
have potential for the following types of gold and PGM deposit:
• Placer deposits;
• Orogenic gold deposits;
• Porphyry copper-gold deposits; and
• Ultramafic-hosted PGM deposits.
With respect to uranium, Kyrgyzstan was an important source of uranium
during the early days of the Soviet nuclear industry from the 1940s onwards.
It is reported that, as of 1999, there were 36 uranium tailings sites and 25
uranium mining dump sites in Kyrgyzstan (NTI, 2006). Most of these are said
to be associated with the Mayli-Suu uranium mine and processing plant in the
Jalalabad Oblast in the west of the country.
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Based on historic exploration in Kyrgyzstan and neighbouring countries it is
believed that there is potential for the following types of uranium deposit
(Uranium Information Centre, 2001):
• Sandstone hosted, with three separate sub-types:
− Stratigraphically controlled;
− Structurally controlled; and
− Roll-front type.
• Black shale hosted;
• Hydrothermal veins; and
• Intrusive associated deposits.
Details of these types of deposit are given below.

Sandstone hosted uranium deposits
Sandstone type deposits are characterised by mineralisation located in coarse
to medium grained sandstone where uranium has been deposited in favourable
chemical or physical traps from circulating groundwater and/or hydrothermal
fluids.
Three separate sub-types of the sandstone hosted uranium deposit are
recognised as being present in Kyrgyzstan, namely:
• “Stratiform infiltration” where uranium concentrations are related to the
occurrence of favourable reducing agents such as carbonaceous materials
and sulphides. Occurrences in Cretaceous sediments in the Fergana valley
are believed to belong to this category.
• “Structural infiltration” where uranium concentrations occur in structural
traps adjacent to permeable fault zones.
• Roll-front occurrences related to the deposition of uranium from
groundwater at reduction/oxidation boundaries within permeable
sandstones. Mining of uranium by in situ leaching from deposits of this
type occurs in neighbouring Kazakstan where they are hosted by
Cretaceous sedimentary rocks (Catchpole, 1997).
The Mayli-Suu (Mailuu-Suu) deposit which produced over 10,000 t of uranium
between 1946 and 1968 (NTI, 2006; Wise Uranium project, 2006) is believed to
belong to this category. Grades at Mayli-Suu are reported to have ranged from
0.1% U to >0.5% U with an average of 0.25% U (Roscoe Postle Associates
Inc., 2005; UrAsia Energy Ltd., 2006). It is not known whether the Mayli-Suu
deposit belongs to the same category as the Fergana valley occurrences
mentioned above since no further information was available for this review..

Black shale hosted uranium deposits
Black shale hosted: uranium-vanadium-molybdenum mineralisation associated
with coaly-flinty shales of the Berkut (Shortor) formation of Cambrian to
early Ordovician age are said to be common in the middle Tien Shan zone. It
is understood that this stratigraphic unit is geochemically anomalous in these
metals which locally reach potentially economic concentrations.
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The Sarydjaz deposit which occurs to the east-northeast of the Jetym licence is
said to be typical of this type of occurrence (Kyrgyzstan State Agency for
Geology and Mineral Resources, 2000). This deposit was evaluated between
1954 and 1957 when a B+C1+C2 Soviet resource of 4,797 t of uranium
averaging 0.022% U was defined. Similar occurrences are also recognised in
Uzbekistan where an association with gold is also recognised (Uran Limited,
2006).

Hydrothermal vein type uranium deposits
Hydrothermal vein type: deposited from hydrothermal fluids in veins, usually
with carbonate or quartz gangue and only minor amounts of other metallic
elements (McMillan, 2006).
The Kok-Moynok deposit where uranium is hosted by “three flat layer-form
metasomatism zones” within a syn-orogenic monzonite-syenite-leucogranite
intrusive complex is stated to belong to this category (Roscoe Postle Associates
Inc., 2005). This deposit was evaluated from 1954-1957 when 30,000 m of
drilling and 3,500 m of underground development were completed. It has a
reported C1+C2 Soviet resource of 1,473 t of uranium with an average grade
of 0.06% U (Kyrgyzstan State Agency for Geology and Mineral Resources,
2000).

Intrusive associated uranium deposits
Uranium mineralisation in this type of deposit is associated with acid intrusive
rocks including alaskite, granite, pegmatite, and monzonites, and often occurs
as large tonnage, low grade concentrations. Elevated uranium contents are
often associated with high heat production (HHP) granites. The possibility
that the Kok-Moynok deposit belongs to this category of deposit cannot be
ruled out.

4.1.4

Licences reported on previously

The previous review (Snowden, 2006) considered then available information
on the following licences:
• Atbashi Region
− Jaldjir licence area (AP 168)
− Kamanda licence area (AP 169)
− Balykty licence area (AP 167)
• Kainda licence area (AP 82)
• East Sonkul licence area (AP 117)
• Shyrgyi licence area (AP 118)
Of these, only the Kainda licence (AP 82) was visited by Snowden and no new
information was presented for review from the other licences. Consequently
only the Kainda licence is discussed in this report and the earlier report
(Snowden, 2006) should be referred to for details concerning the other
licences.
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4.2 Kainda licence area (AP 82)
4.2.1

Location

The topography of the licence area is illustrated in Figure 4.1 which is based
on a perspective view of satellite imagery.
Figure 4.1 View of the Kainda licence area looking northeast. White line indicates licence boundary, yellow
line is a GPS track showing approximate routes taken during site visit, named points are
prospects investigated previously (source: Google Earth, 2006)

The licence covers an area of rugged terrain along the southern side of the
watershed that marks the Kyrgyzstan border in this area. The terrain is
rugged with steep slopes and deeply incised valleys, ranging in elevation from
around 1,000 m up to 2,700 m. All the rivers in the licence area drain to the
south and southwest into the Kainda intermontane basin.
The main focus of current activity on the licence is the Aibolcho anomaly area
which is located in the south-central part of the licence.

4.2.2

Geology and mineralisation

The licence area is underlain by a wide variety of metamorphosed Proterozoic,
Cambrian and Ordovician volcano-sedimentary rocks. Multi-phase intrusives
of different ages are also present.
The geological map of the area (Figure 4.2) indicates that the south-central part
of the licence is underlain by granodioritic rocks of presumed early
Ordovician age. These are intruded into volcano-sedimentary rocks, mostly
Proterozoic in age consisting of mainly quartz-muscovite schists to the east
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and lower Palaeozoic meta-sediments with lesser amounts of basaltic metavolcanics to the west.
Numerous mineral occurrences, mostly for gold and copper, were identified
during previous work in this area, as indicated in Figure 4.2. A large number
of the copper and gold occurrences are concentrated in two NW-SE trending
belts on either side of the major granodiorite intrusive (red) in the
southwestern quadrant. The most significant of these belts is the Kichi-Kainda
area where three prospects (Aibolcho, Central and South) were investigated by
trenching and drilling in the 1970s and 1980s.
During the site visit it was noted that most of the copper mineralisation seen
in surface outcrops at the Aibolcho prospect is hosted by an ultramafic unit
consisting mostly of hornblendite.

4.2.3

Previous exploration work

Previous geological and mineral exploration work has been carried out in the
area by several groups from 1953 onwards, with the main phases of
investigation having been in the periods 1953-1957, 1959-1964, 1975-1978 and
1978-1982. This work included geological mapping and prospecting, airborne
geophysics and other geophysical surveys including ground magnetics, gamma
spectrometry and induced polarisation.
Previous work indicated the presence of gold mineralisation in several
locations, in particular in a zone referred to as the Karaarcha-Karatobin zone.
In addition occurrences of platinum, copper, lead, arsenic, tungsten and
molybdenum are reported. Occurrences of phosphate and ornamental stone
are also mentioned.
Three separate prospects in the Kichi-Kainda area were investigated in detail
by trenching and drilling, namely:
• Aibolcho – copper and gold mineralisation associated with hornblendite
outcropping on the southwestern flank of a northwest-southeast trending
ridge. This was considered the most promising prospect and a 7 t bulk
sample averaging 2 g/t Au was taken during previous work.
• Central – gold mineralisation associated with listvenite (ankeritic
carbonate alteration) in metabasites.
• Southern – understood to be similar to the Central prospect, but also has
copper mineralisation as well as gold present.
Numerous trench samples taken from these prospects had gold assay values
exceeding 1 g/t, and a more limited number of platinum values greater than
1 g/t were also recorded. Initial analysis of these samples was done using
atomic emission spectrometry, with anomalous samples then being reanalysed
using fire assay. Details of the sampling and analytical methods used are given
in Appendix D.
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Figure 4.2 Geology and mineral occurrences of the Kainda licence area (licence boundary shown as thick black line; blue lines are drainage network.

December 2006

32 of 85

International Mining Company Invest: Kyrgyzstan Exploration Licences
Site Visit and Independent Technical Review

To date IMC Invest has focussed most attention on the Aibolcho zone, from
which three sets of gold assays (retrieved from the State archives) were
presented for review, namely:
• values digitised from a 1:1,000 scale geological map;
• values for anomalous trench samples which had been captured directly
from handwritten laboratory ledgers; and
• values for anomalous drillhole samples which were also captured from
handwritten archive ledgers.
The locations of the anomalous trench samples are indicated in Figure 4.4.
Comparison of the results obtained from the four horizontal drillholes that
were completed at Aibolcho do not show any obvious correlation with the
results from trench sampling, as illustrated in Figure 4.5.
Computer processing (carried out in 1981) of channel and litho-geochemical
results from previous work indicated a significant correlation between copper
and gold for mineralised samples from the Aibolcho hornblende-hosted
mineralisation (22 samples with values in the range 1 g/t to 10 g/t Au). It was
concluded from this work that the presence of visible copper oxide
mineralisation provided a good indicator for gold mineralisation on this
prospect.
Previous work suggests that a zone of high grade gold mineralisation is
spatially correlated with a north-south trending metasomatic zone located in
the centre and south of the area shown in Figure 4.5. IMC Invest collected a
total of 35 rock chip samples from the area in June and September 2006 in
order to confirm the presence of gold mineralisation at selected locations
where high values were indicated by historic sampling.
Subsequent to Snowden’s site visit IMC Invest carried out extensive channel
sampling in old trenches and fresh cuts across a mineralised listvenite zone in
the centre of the Aibolcho prospect. This work included the collection of
over 400 channel samples, as follows:
• 333 samples with a total weight of 4,676 kg from Aibolcho; and
• 95 samples with a total weight of 1,335 kg from the Southern zone.
The samples taken at Aibolcho were 1 m channel samples taken from trenches
or cuts, at approximately 20 m intervals along the mineralised listvenite
structure, as shown in Figure 4.3. To date, analytical results are only available
for 15 of these samples (from 3 trenches). These results show an excellent
correlation with the historic analytical results, as indicated in Table 4.4.
Results for over 400 further channel samples are still awaited.
The sampling procedures used by IMC Invest are described in Appendix D
together with available results for verification samples taken this year.
In addition to these results IMC Invest processed a composite made up of rock
chip samples from 35 separate locations, totalling 98 kg. These were crushed
and panned and sent to the laboratory to determine the weight of gold. This
was reported as 0.93 g Au which converts to a minimum grade of 9.5 g/t in the
original sample (since some of the contained gold is likely to have been lost
during processing).
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Figure 4.3 Geological map of the mineralised listvenite zone (blue) at Aibolcho showing the location of
trench samples taken in the 1980s and 1990s (red diamonds) and samples taken by IMC
Invest in October 2006 (blue lines)
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Table 4.4 Initial analytical results from verification samples taken by IMC Invest in October 2006 (analysed
at Kara Balta laboratory)

X

Y

Trench #,
Soviet
time

734,095.7

4,732,556.2

К-255

AB – 001 - T

0.5

0.7

734,096.3

4,732,555.4

К-255

AB – 002 - T

1.7

1.9

734,096.9

4,732,554.5

К-255

AB – 003 - T

19.2

18

734,097.5

4,732,553.7

К-255

AB – 004 - T

3.6

3.1

734,098.1

4,732,552.9

К-255

AB – 005 - T

0.9

0.6

734,079.3

4,732,517.4

К-358

AB – 040 - T

0.13

0.2

734,080.3

4,732,517.4

К-358

AB – 041 - T

1.2

1.1

734,081.3

4,732,517.5

К-358

AB – 042 - T

7.7

8

734,082.3

4,732,517.5

К-358

AB – 043 - T

9.1

9.4

734,083.3

4,732,517.5

К-358

AB – 044 - T

4.3

5

734,048.3

4,732,475.3

К-449

AB – 099 - T

8.3

8

734,048.7

4,732,474.3

К-449

AB – 100 - T

5.1

5.4

734,049.1

4,732,473.4

К-449

AB – 101 - T

3.5

3.1

734,049.5

4,732,472.5

К-449

AB – 102 - T

6.1

5.9

734,050.0

4,732,471.6

К-449

AB – 103 - T

6.6

7

5.20

5.16

Coordinates

Average
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Figure 4.4 Geological map of the Aibolcho zones showing anomalous gold assays from trench samples taken in the 1980s and 1990s (trenches shown as thick black
lines)
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Figure 4.5 Map of Aibolcho prospect showing anomalous gold values from trench and drillhole samples
taken during previous work4

4

Sample values shown on this map were digitised from archive maps, or copied from
archive ledgers. It is thought that they represent all samples with assay values >1 ppm
Au, however, this has still to be confirmed. Numerous other samples were also taken in
the same area.
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4.2.4

Exploration targets

Table 4.5 provides a summary of PI and P2 resources for gold exploration
targets identified on the Kainda licence during previous work.
Table 4.5 Summary of gold exploration targets on the Kainda licence as identified by previous
work (locations are indicated on Figure 4.1)
Area
Verkhnesugatin
(Sugaty)

Prognostic
resources of
gold5
2 t P2

Description
Lithogeochemical anomaly (stated to be in
“dissemination flows” ?).
Resource is based on area of 1.0 km by
0.8 km, depth of 100 m, density of 2.5 t/m3
and a grade of 0.01 g/t Au.

VerkhnekichikKainda

4.4 t P1

Surface sampling of vein outcrops – in
Proterozoic marbleised dolomites and
garnet-micaceous schists (no details of
sample types).
Resource is based on area of 0.9 km by
3
0.2 km, depth of 100 m, density of 2.5 t/m
and a grade of 0.33 g/t Au. Reduced to 30%
to account for irregular distribution of veins.

SrednekichikKainda

10 t P1

Sampling of quartz veins in endo-contact of
granodioroites (no details of where samples
were taken). It is stated that this might be
porphyry Cu-Au style mineralisation
Resource is based on area of 1.0 km by
3
0.2 km, depth of 100 m, density of 2.5 t/m
and a grade of 0.2 g/t Au.

ChonKainda

2.5 t P2

Quartz veins in endo-exo-contact of
granodiorites; lithogeochemical anomaly.
Resource is based on area of 1.0 km by
3
1.0 km, depth of 100 m, density of 2.5 t/m
and a grade of 0.01 g/t Au.

KichiKainda

2.5 t P1;
75 t P2

Gold mineralisation in endo-contact of
Massif; 7 t bulk sample taken from Aybolcho
site (averaged 2.0 g/t Au).
P2 resource is based on area of 2.0 km by
3
0.75 km, depth of 100 m, density of 2.5 t/m
and a grade of 2.0 g/t Au.

The prognostic resources listed in Table 4.5 have been determined according
to Soviet reporting standards using the parameters indicated in the table.

5

These’Resource’ figures have been revised on the basis of additional information
received from IMC Invest and there are some differences with respect to the
corresponding table presented in the previous Snowden report (Snowden, 2006)
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4.2.5

Resource estimates for the Aibolcho prospect

Estimates made by the IMC Invest team
IMC Invest’s team has made preliminary estimates for the resources at
Aibolcho as indicated below:
• Mineralised listvenite zone – 4.5 Mt averaging 4.2 g/t Au, based on a subvertical structure with a strike length of 390 m, average width of 14 m and
depth extent of 314 m, density 2.6 t/m3.
• Remainder of hornblendite outcrop area – 34 Mt averaging 2.3 g/t Au
based on an area of 0.29 km2 extending to a depth of 120 m, density
2.6 t/m3.
These estimates are based on historic assay data and IMC Invest’s
interpretation of the geology of the Aibolcho area.
Snowden has reviewed the data and interpretation of the mineralised listvenite
structure and has estimated a smaller tonnage with a similar grade to that
obtained by IMC Invest, as discussed below.
Snowden considers that the data on which the estimate for the remainder of
the hornblendite outcrop is based are as yet insufficient to demonstrate
geological and grade continuity for this mineralisation. Retrieval of additional
data from the archives, and further validation sampling are required before this
estimate could be reported as a Mineral Resource estimate in accordance with
JORC guidelines (JORC, 2004).

Snowden estimate of Aibolcho resource
A detailed review of the sampling and evaluation data available for resource
estimation at the Aibolcho prospect has been carried out with regard to the
JORC criteria for such data (JORC, 2004). A summary of the results of this
review is presented in Table 4.6. On the basis of this review Snowden
concluded that these data were adequate to support an Inferred Resource
estimate for the Aibolcho prospect.
An Inferred Resource estimate was calculated by Snowden using a polygonaltype approach, with each trench and drillhole intersection being assigned a
prismatic volume of influence, as illustrated in Figure 4.6. The basis for the
resource calculation is summarised in Table 4.7 and the main estimation
parameters used are summarised in Table 4.8. A total Inferred Resource of
1.6 Mt averaging 4.1 g/t Au was estimated for the mineralised listvenite
structure at Aibolcho. No cut-off grade was applied in this estimate.
As defined in the JORC reporting guidelines, An Inferred Mineral Resource is
“that part of a Mineral Resource for which tonnage, grade and mineral content
can be estimated with a low level of confidence. It is inferred from geological
evidence and assumed but not verified geological and/or grade continuity.”
(JORC, 2004). An Inferred Mineral Resource estimate has a lower level of
confidence than an Indicated Mineral Resource estimate, and in Snowden’s
experience estimates of tonnages and grades for an Inferred Mineral Resource
estimate may be up to 50% or more different from those encountered during
eventual mining extraction.
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Table 4.6 Summary of Aibolcho sampling and resource data with respect to JORC checklist
JORC
Criteria

Description and comments

Sampling
techniques.

Based on a total of 114 channel samples for a total sampled length of 105 m. Samples from a
5 cm by 10 cm cross section channel (presumed to be by hammer). Blanks and other checks
were included but results have not been seen by Snowden.

Drilling
techniques.

Based on intercepts from 4 sub-horizontal drillholes, 76 mm diameter (approximately NQ size).
A total of 47m of mineralised listvenite was intersected and sampled. Analytical results for these
samples have not yet been retrieved from the archive.

Drill sample
recovery.

Drill core recoveries were recorded systematically. These are somewhat variable, with
recoveries of <75% for two of the holes and 91% for the other two.

Logging.

Detailed geological logging of the drillholes was done and summary lithological logs translated
from Russian have been prepared. It is not certain as to whether any of the unsampled drillcore
is still available.

Sub-sampling
techniques and
sample
preparation.

Entire c.13.5 kg sample was crushed to 5 mm, and then split in half 4 times to obtain a sample
of around 840 g. This sub-sample was milled to 0.5 mm and then split in half again before being
milled to 0.074 mm (200 mesh). The final c. 420 g milled sample was split in two, half being sent
for analysis and half being retained as a duplicate. The reported sample preparation and
analysis procedures appear satisfactory for this type of mineralisation, however, further work is
required in order to confirm this assumption. This should include mineralogical characterisation
of the mineralisation, determination of gold grain size distribution, retrieval of all available
analytical data and quality control results from the archives.

Quality of
assay data and
laboratory
tests.

It is reported that the original samples were initially analysed for gold and other methods using
atomic emission spectrography with samples having anomalous gold values being reanalysed by
fire assay. QA/QC procedures, including inter-laboratory checks, are reported to have been
used, however results have not been seen by Snowden. Further verification sampling, including
the use of certified reference materials (international standards) and inter-laboratory check
sampling are required in order to confirm the accuracy and precision of the previous analyses.

Verification of
sampling and
assaying.

The presence of gold in the vicinity of the mineralised listvenite structure has been confirmed by
rock chip samples taken by Snowden. However, the mineralised structure was not sampled by
Snowden since its significance was not fully appreciated until after the site visit when additional
data were obtained from the archives. Subsequent to the site visit IMC Invest has taken 333
channel samples (1 m length) from the mineralised structure including the resampling of all the
previous trenches that cross the structure. Preliminary results for 15 of these verification
samples show close agreement with the original results. Twin drilling of at least one of the
previous holes would be required to verify the results from previous drilling.

Location of
data points.

The location of the original trenches and drillholes B17 are plotted on 1:5,000 scale maps
together with topographic contours at 5 m intervals. GPS measurements and inspection of
trenches and some of the drillhole sites during Snowden's site visit confirm the general accuracy
of the locations. A detailed topographic survey would be required in order to support an
Indicated Resource estimate.

Data spacing
and
distribution.

The trenches on which the current estimate is based are spaced at 20 m to 100 m intervals
along strike. The four drillhole intercepts used are at intervals of 100 m to 125 m along strike.
The drillhole intercepts are at depths of 15 m to 65 m below surface. These spacings are
considered adequate for an Inferred Resource estimate but closer spaced data would be
required to support an Indicated estimate.

Orientation of
data in relation
to geological
structure.

The orientation of trenches and drillholes are approximately at right angles to the trend of the
mineralised structure such that the samples obtained should be representative.

Audits or
reviews.

The available data has been independently reviewed by Snowden as reported here.
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Figure 4.6 Aibolcho Inferred Resource estimate: Longitudinal section and plan of the mineralised listvenite structure showing approximate limits of polygons of influence
assigned to trench and drillhole intersections6

6

Notes: The areas of influence for trenches K-445 and K-293 overlap due to a split in the structure.
The northern limit (left) of the listvenite is based on a faulted termination; the southern limit (right) is based on the limit of exposure of the
listvenite but may extend further south under younger cover.
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Table 4.7 Aibolcho Inferred Resource estimate - trench and drillhole data used by Snowden
Drillhole
/ Trench
ID

Gold
grade
(g/t Au)

Width
(m)

Lateral
extent

Vertical
extent

(m)

(m)

Depth
to
DDH

Volume
3

Tonnage

(m )

(t)

(m)

Historic trenches
K-255

3.9

17.5

32

37.5

75

21,000

54,600

K-358

4.5

20.6

30

32.5

65

20,000

52,000

K-445

2.1

4.4

8

27.5

55

1,000

2,600

K-293

6.1

11.7

35

25

50

10,000

26,000

K-449

4.6

10.4

20

20

40

4,000

10,400

K-256

3.8

8.3

60

20

40

10,000

26,000

K-292

4.3

13.2

110

10

20

15,000

39,000

K-313

3.7

19.1

105

5

10

10,000

26,000

Total/
Average

4.3

13.2

400

22

44

91,000

236,600

Drillholes (horizontal)
DH01

4.0

16.0

65

82.5

65

86,000

223,600

DH08

4.0

14.0

100

72.5

45

102,000

265,200

DH18

4.0

22.0

125

62.5

25

172,000

447,200

DH26

4.0

25.0

110

57.5

15

158,000

410,800

Total/
Average

4.0

19.3

400

68.75

37.5

518,000

1,346,800

Overall
total

4.1

609,000

1,583,400

Notes:

1. Gold grades for trenches are length weighted averages of the sample values used.
2. Gold grades for drillholes are based on the assumption that grades will be similar to
those found in the trenches. Results for samples taken from the drillholes have not yet
been retrieved from the archives.

3. Widths indicated are for the sampled width. A correction for true thickness was not
applied. The majority of the trenches and drillholes intersect the mineralised structure at
large angles.
4. Average (length-weighted) core recoveries for the four mineralised intercepts are as
follows: DH01 - 74%, DH08 - 71%, DH18 - 91% and DH26 - 91%.

The tonnage of the mineralised listvenite estimated by Snowden is about one
third the tonnage estimated by the IMC Invest team due to a much reduced
extrapolation of the mineralisation at depth (maximum of 115 m by Snowden
as opposed to 314 m by IMC Invest). Snowden considers that, until further
drilling confirms the continuity and grades of mineralisation at depth, this
resource should be considered from the perspective of an open-pit mineable
resource and extrapolation to greater depths cannot be justified on the basis of
the limited drillhole data that are currently available.

December 2006

42 of 85

International Mining Company Invest: Kyrgyzstan Exploration Licences
Site Visit and Independent Technical Review

Key parameters used in Snowden’s Inferred Mineral Resource estimate include
the following:
• Historic grades from trench samples;
• Preliminary confirmation of these grades as indicated by initial analytical
results for recent IMC Invest sampling work;
• Assumed grade of 4.0 g/t Au for depth continuation;
• Volume based on the limits of the mineralised listvenite zone shown on
Figure 4.3 and Figure 4.5;
• A lateral distance of influence for trenches and drillholes half way to next
adjacent trench or drillhole;
• A lower depth limit based on extrapolation 50 m vertically below the
horizontal drillholes; and
• A density of 2.6 t/m3.
More detailed descriptions and comments on the estimation parameters used
are given in Table 4.8, based on the criteria recommended for consideration
under the JORC code (JORC, 2004).
Snowden notes that there are numerous showings of copper in the
surrounding hornblendite rocks at Aibolcho and many of these showings are
associated with significant gold assays from historic trenches. Nevertheless it
is considered that the data presented for review do not allow specific
mineralised zones, for which average grades could be reliably estimated, to be
defined. It is considered that compilation of all of the archive data plus
verification sampling for both copper and gold is required before a Mineral
Resource estimate for this area can be reported in compliance with the JORC
guidelines.
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Table 4.8 Summary of Snowden’s resource estimate for Aibolcho with respect to JORC checklist
JORC Criteria

Description and comments

Database
integrity.

Copies of several archive pages relating to the mineralised trenches and
drillhole intersections have been provided. Random checks against the digital
files have been carried out to verify correct data entry. Sample locations have
also been overlaid on scanned and geo-referenced maps to check their
correspondence. Digital database is still incomplete, and additional data (such
as grades of drillhole samples) have still to be retrieved from the archives.

Geological
interpretation.

The mineralised listvenite structure is fairly well exposed in old trenches and
along drill access tracks. The geology seen at locations inspected by
Snowden conformed with the 1:5,000 scale geology map from previous work
which has been coverted to digital format. The main uncertainty with regard to
interpretation is the depth of extrapolation below surface. Snowden have
limited this to 50m below the drillhole intercepts, to depths of between 65m and
115m below surface. The estimate made by IMC Invest is based on
extrapolating the mineralised structure to a depth of 120m below surface along
its full strike length. Some faulting and splitting of the mineralised structure is
evident at surface, but there is insufficient data from depth to allow a detailed
3-d interpretation to be made.

Dimensions.

The mineralised structure extends for 400 m along strike, and at least 65m
vertically below surface (deepest drillhole intercept). Average thickness is 13m
for the trench intersections and 19m for the 4 drillhole intercepts.

Estimation
and modelling
techniques.

A manual estimate based on polygonal areas of influence on a longitudinal
cross-section has been used. Grades are based on length and area weighted
averages. No top-cuts have been applied. This is considered adequate for an
Inferred resource, but in order to uprate the estimate to Indicated category
additional data and a more rigorous estimation approach would be required.

Moisture.

Tonnages were estimated on a dry basis.

Cut-off
parameters.

No grade cut-off has been applied. At this stage, it is assumed that mining
limits would correspond with the boundaries of the listvenite structure.

Mining
factors or
assumptions.

This estimate is limited to a maximum of 50m below the deepest drillhole
structure partly on the basis of limiting the estimate to a near-surface open-pit
mineable resource. It is considered that more drillholes are required to confirm
the presence of high grades at depth before resources at greater depth could
be estimated.

Metallurgical
factors or
assumptions.

Results of metallurgical testwork are awaited before any assumptions can be
made regarding gold recovery.

Bulk density.

Bulk density is based on a set of standard tables used in Soviet resource
estimates and is reported to have been confirmed by 10 field measurements.
The value of 2.6t/m3 appears reasonable given the mineralogy of the host
rocks. As yet no density data is available.

Classification.

The current resource estimate is considered to be of Inferred category only.
Completion of the verification of historic data and analysis of the results of
additional sampling and metallurgical testwork will be necessary before this
estimate could be uprated to Indicated. Estimation of a larger resource with
underground mining potential would require additional drilling to confirm the
continuation of the geology and gold grades at depth.
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4.2.6

Snowden site visit

Visit and sampling details
During the site visit to this licence on the 28th and 29th September 2006 several
anomalous zones within the Kichi-Kainda area, located in the southwestern
part of the licence, were inspected. This area was readily accessible along an
unsurfaced road from the regional centre of Talas to the nearby village of Aral,
and then by a dirt track for the last 5 km or so (Figure 4.1). The terrain is
fairly well incised and is mostly covered by grassland (see Figure 4.7).
Figure 4.7 View southwest across the Kichi-Kainda area - the Aibolcho pospect is located on the opposite
side of the ridge in the centre left of the picture.

On the first day most attention was concentrated on the Aibolcho and Central
prospects (the southern and southwestern traverses shown in Figure 4.8). On
the second day a broader traverse was made to the east in order to inspect the
contact zone of a major granodiorite intrusion as well as to view some of the
other lithological units present (see Figure 4.8).
A total of eleven rock samples and four stream sediment samples were
collected during the site visit as indicated on Figure 4.8. Sample details are
given in Appendices A and B.
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Figure 4.8 Geological map of the Aibolcho and Central zones showing traverses made during Snowden
site visit (yellow line) and locations of stream sediments (white diamonds) and rock samples
(white squares) taken during the site visit .

Aibolcho prospect
Visible copper mineralisation, mostly in the form of secondary copper
minerals (e.g. malachite and chryscolla), was noted in numerous locations on
the southwest flank of a northwest-southeast trending ridge. This mineralised
zone extends for at least 500 m in the direction of the ridge and 250 m down
the slope into an adjoining valley (see Figure 4.4). The northeastern limit of
the mineralisation may be controlled by a northwest-southeast trending fault.
The visible copper mineralisation at Aibolcho appears to be spatially
correlated with an extensive outcrop area of hornblendite. Frequent zones of
ferroan carbonate (ankerite?) alteration (listvenite) are present along fractures.
These zones are characterised by brown colouration within a normally very
fresh looking massive black hornblendite and often show associated green
malachite indicating the presence of copper mineralisation (Figure 4.9).
Sample KR003 taken from one such zone gave values of 3.0% Cu and
1.5 g/t Au.
Copper oxides and the listvenite alteration zones appear to be associated with
fractures and veinlets of varying orientations suggesting a stockwork style of
mineralisation. The presence of chalcopyrite and pyrite is reported from
crushed and panned rock samples collected by IMC Invest earlier in the year.

December 2006

46 of 85

International Mining Company Invest: Kyrgyzstan Exploration Licences
Site Visit and Independent Technical Review

Figure 4.9 Aibolcho - site of previous 7 t metallurgical sample: (left) - brown and green stained mineralised
zone (location of sample KR003); (right) brown listvenite zone in massive coarsely crystalline
hornblendite

Stream sediment sampling results
Analytical results for the four stream sediment samples collected by Snowden
are presented in Appendix A. Preliminary analysis of these results does not
indicate any significant anomalous values for base metals, including copper,
suggesting that the mineralisation seen at Aibolcho may not outcrop further
upstream. Unfortunately a sample was not taken downstream from this
occurrence.

Rock chip sampling results
Analytical results for the eleven rock chip samples taken on the licence area
are presented in Appendix B. These results confirm the presence of significant
copper mineralisation on the Aibolcho prospect with six samples having
values >0.1% Cu, including two with values between 3% and 4% Cu. Two
samples also show enhanced barium contents of up to 0.17% Ba which might
indicate the presence of associated barite mineralisation. All samples have
<0.1% S.
Results for gold returned values of >1 g/t Au for 3 samples, two of these
having been taken at the site from which the previous bulk sample was taken,
and the maximum value of 15.8 g/t Au being taken from a location where
very high grades were reported in previous samples and where some possible
sulphides were noted during the site visit. In addition two other samples gave
values >0.5 g/t Au. Values for platinum and palladium were low in all
samples.
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4.2.7

Snowden Comments

General
• The Kainda licence area contains a large number of mineral showings
many of which appear to be spatially associated with major structures.
• The licence lies in the same tectonic belt as several know porphyry
copper-gold prospects and appears to have good potential for defining a
near-surface bulk-mineable gold-copper resource.
• Extensive trenching was carried out on several of the anomalous zones
during the Soviet period and there is a large archive of historical analytical
data from this work.
• The historic trench and pit sampling results indicate the presence of
economically significant grades of gold and copper mineralisation in
several locations, with three areas at Kichi-Kainda having been studied in
greater detail (i.e. Aibolcho, Central and Southern zones).
• Aibolcho is the most advanced prospect on all of IMC Invest’s exploration
licences and is the only one for which sufficient verified data are available
to allow a Mineral Resource to be estimated and reported according to
JORC guidelines.
• The previous work was of a very high standard with most trench samples
representing 10-15 kg of material from standard 1 m long channel samples.
Nevertheless, some trenches appear to be oriented at sub-optimal angles to
the local mineralisation trends and resampling may be necessary in some
areas.
• Significant assay results for platinum (>1 g/t Pt) were noted in 14 out of
the 59 samples from the same area.
• The spatial distribution of the anomalous gold, copper and platinum
analyses appears to be rather patchy and the principal controls on the
localisation of mineralisation still have to be established.
• A total of at least 10 drillholes totalling 3,679 m were drilled on these
prospects and these have confirmed the presence of mineralisation at
depth.
• Grades from the drillhole results presented for review do not show any
obvious correlation with the results of surface trenching, and additional
drilling is necessary in order to confirm the continuity of specific zones of
mineralisation at depth and along strike.
• Drillhole recoveries recorded in the archive are relatively poor
(often <60%) suggesting that high sampling uncertainty and possible
biases may be associated with the drillhole sample results.
• Extensive drilling will be required in the future work programme in order
to confirm the three dimensional morphology of the mineralisation and
alteration, and to provide an adequate sampling database for resource
evaluation.
• Further mineralogical and metallurgical studies of the gold mineralisation
are required in order to define the optimum sampling protocols to be used
in future trench and drillhole sampling campaigns.
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• Several copper analyses in the archive are reported as >1% Cu suggesting
that there may have been an upper limit to the analytical method used.
• The area is very readily accessible from Talas, the nearby regional centre,
and has good local infrastructure including power lines, water supply, and
a nearby village.
• No significant anomalous results were obtained for the four stream
sediment samples taken and no definite conclusions can be made with
respect to the effectiveness of stream sediment sampling in the area.
However, given the amount of previous work that has been done in the
area, and the number of mineral occurrences already identified, regional
stream sediment sampling of the licence is considered unlikely to add
significant new information.

Aibolcho prospect
• Historic trenching at Aibolcho has defined the presence of a mineralised
listvenite zone with an average grade of around 4.3 g/t Au. Initial results
from verification sampling done by IMC Invest support this.
• Analytical results for 4 drillholes from the Aibolcho prospect, totalling
1,489 m of drilling, were presented for review. The geological logs for
these holes confirm the continuation of the mineralised listvenite zone to
depths of at least 75 m below surface. Historic analytical results for this
zone have not yet been obtained.
• Snowden has used these trench and drillhole results to estimate an Inferred
Resource of 1.6 Mt averaging 4.1 g/t Au for the mineralised listvenite
zone at Aibolcho. This estimate is considered to conform with JORC
reporting guidelines.
• Further verification sampling and drilling are required in order to allow
this estimate to be upgraded to Indicated category, as well as providing
data for estimate the copper-gold resource contained in the surrounding
rocks.
• Given the poor core recoveries recorded in the archive (often <60% in
the mineralised listvenite zone) the gold-copper mineralisation at
Aibolcho cannot be considered to have been properly tested at depth.
• During the previous evaluation work a 7 t bulk sample which averaged
2.0 g/t Au was taken from Aibolcho prospect (location shown in Figure
4.5).
• A recent composite sample taken from the listvenite zone by IMC Invest
and analysed by crushing, panning and weighing of gold, has reported a
grade of 9.4 g/t Au. This confirms that coarse gold is present in this
deposit and this aspect should be considered carefully when selecting the
sample processing flowpath to be used in future sampling work.
• It is considered that this prospect should be evaluated initially as a
potential open-pit bulk mining prospect for copper and gold.
• The potential for higher grade vein or lode type gold or PGM
mineralisation amenable to underground mining should not be ruled out.
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• The rock chip samples taken by Snowden confirm the presence of
economically significant gold and copper mineralisation, and suggest that
copper may be under-reported in the historic data – which was mainly
focused on evaluation of gold potential. Values for platinum and
palladium were <50 ppb in all of the samples.
• Further samples for mineralogical analysis and metallurgical testwork
were taken at Aibolcho by IMC Invest subsequent to Snowden’s site visit.
The results obtained from these should be used to guide the selection of
future sampling and analytical protocols.

Central prospect
• Mineralisation at the Central prospect is associated with medium to finely
crystalline metabasic rocks which again show ferroan carbonate alteration
along fracture zones. Although some of these rocks are referred to as
gabbros those seen in the field would more correctly be described as
micro-gabbros or meta-basalts.
• Analytical results for six holes from the Central prospect, totalling
2,190 m of drilling, were presented for review. These results indicate the
presence of gold mineralisation at depth, however, grades >1 g/t appear
to be isolated and discontinuous.
• Given some uncertainties about the quality of the previous drilling,
especially core recovery, the surface mineralisation cannot be considered
to have been properly tested at depth.
• Results for the two rock chip samples taken by Snowden on the central
zone gave very low values for copper, gold and PGM. (<150 ppm Cu,
<0.05 g/t Au, <2 ppb Pt and <2 ppb Pd).
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4.3 Jetym licence area (AP 667)
4.3.1

Location

The topography and ground cover of the licence area is illustrated in
Figure 4.10.
Figure 4.10 Satellite image of the Jetym licence area. Red line indicates licence boundary, yellow line is a
GPS track showing approximate routes taken during site visit (source: Google Earth, 2006)

The licence covers a large area of very mountainous terrain in the central Tien
Shan, lying about 60 km west-southwest from the Kumtor mine. The
mountain ranges and main rivers in the licence are generally oriented
approximately east-west. Significant elevation differences are present in the
licence area varying from around 3,000 m in the valley floors to over 4,500 m
in peaks. There are several glaciers above 4,000 m and many of the peaks are
permanently snow covered. There is good exposure of rocks on the slopes and
many of the peaks, however, the intervening valleys are mostly filled with
younger Quaternary sediments.

4.3.2

Geology

The general geology of the licence area is indicated in Figure 4.11, which is
based on a digital compilation of 1:50,000 scale geological maps of the area. As
evidenced by differences between the northern and southern parts of this map,
further work is required to enable a uniform geological map and legend for the
area to be prepared.
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Figure 4.11 Geological map of the Jetym licence area, based on a digital compilation of published 1:50,000 scale maps provided by IMC Invest
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The following description of the geology of the licence area is based on a
written summary provided by IMC Invest7.

Pre-Cenozoic Stratigraphy
The Jetym licence straddles the Nicholaev line which forms the dividing line
between the Northern and Central Tien Shan zones (see Figure 3.2). The
bedrock consists of terrigenous sedimentary rocks and volcanic formations of
Upper Proterozoic(?), Cambrian and Ordovician ages. These units are
unconformably overlain by Middle-Upper Devonian detrital rocks in the
southeastern corner of the licence. Lower Carboniferous marine sediments
(predominantly carbonates) are also present in a tectonic outlier in the centre
of the licence.
The main stratigraphic units present in the area are summarised below:
• Proterozoic(?):
− Sarytor Formation consisting mainly of metamorphic schists.
• Upper Proterozoic(?):
− Belchy Formation consisting of basaltic metavolcanics and schists
with some gabbroic intrusives.
− Sarybulak Formation consisting mostly of phyllites with lesser
amounts of sandstone, siltstone and limestone.
− Ashuayryk Formation consisting of limestones, schists, sandstones
and quartzites.
− Big Naryn Formation consisting mainly of acid volcanics and
pyroclastic rocks.
• Cambrian (Lower to Middle):
− Jetymtau Formation which unconformably overlies the Big Naryn
Formation and consists of a lower unit dominated by clastic
sedimentary rocks ranging from tillite like conglomerates to pebbly
siltstones. Some lens-shaped units of banded haematite-magnetite also
occur in this formation. The lower unit is overlain conformably by
an upper unit consisting of interbedded shales and carbonate (both
dolomite and limestone) rocks, which includes a unit of vanadium
bearing carbonaceous shale8.
− Shortor Formation which consists of tillite like conglomerates at the
base overlain by finely crystalline cherts (lidites) and silicified
limestones.
• Ordovician (Middle to Upper)
− Clastic rocks consisting of grey shales with lesser amounts of
sandstone and siltstone at the base, overlain by green sandstones with
lesser amounts of shale. Greywackes and calcareous sandstones are
also present in this unit.
7

The written geological description was provided separately from the geological
compilation map shown in Figure 4.11 and references to the map are based on visual
inspection of the map by Snowden.
8
The description of previous work done in the area refers to this lithological unit as
belonging to the Shortor Formation.
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• Devonian (Middle to Upper)
− Tulkubash Formation which is dominated by conglomerates at the
base overlain by sandstones outcrops in the southeast of the licence.
• Carboniferous (Turney Stage)
− Consisting mostly of carbonate rocks some of which occur in a
tectonic outlier in the centre of the licence area.

Magmatism
Intrusive rocks are represented by equiangular plagioclase granites of
Cambrian age, granites and granodiorites of upper Ordovician age and Silurian
dykes (mainly lamprophyres).

Tectonism
The older rocks in the area were affected by pre-Cambrian tectonism as
evidenced by the unconformable contact with the overlying Cambrian rocks.
The main orogenic event to affect the area was the Caledonian Orogeny which
has resulted in some major folds. The area was also affected by the Hercynian
orogeny.
Nicholaev’s line, the boundary between the Northern Tien Shan and the
Chatkal-Naryn tectonic zones, is best developed in the upper reaches of the
Jamanechki River, where it is represented by a 250 m thick crush zone situated
on the contact of the Sarytor (Proterozoic) and Jetymtau (Cambrian)
Formations (about 5 km west of the western extremity of Snowden’s site visit
route shown on Figure 4.11?).
The satellite image and the geological compilation map (Figure 4.10 and Figure
4.11) indicate the presence of a major cross cutting east-northeast to westsouthwest trending fault running through the centre of the licence area. The
location of Nicholaev’s line in the central part of the licence is uncertain since
it appears to be largely obscured by the Carboniferous outlier and Quaternary
cover. The relationship between these two major structures is therefore
unclear.

Younger cover rocks
The floors of the U-shaped glacial valleys are mainly occupied with younger
Cenozoic terrugineous sediments consisting mostly of Quaternary glacial
deposits and Recent alluvial sediments.

4.3.3

Previous exploration work

Early regional geological mapping (1914 onwards) and gravity surveying (1926
onwards) covered this part of Kyrgyzstan. More detailed geological and
mineral exploration work was carried out in the area by several groups from
1962 onwards, with the main phases of investigation having been in the
periods 1962-1964 and 1977-1983. This work included regional geological
mapping and prospecting, airborne magnetic and radiometric surveys which
were followed up by detailed prospecting and ground geophysics.
The airborne radiometric surveys led to the detection of several radiometric
anomalies in the southeastern part of the licence area (Figure 4.12 and Figure
4.13).
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Figure 4.12 Geological map of the eastern part of the Jetym licence showing the results of geological mapping and prospecting done in the 1970s.
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Figure 4.13 Geological cross-section and radiometric profiles along a traverse near the western end of the
anomalous zone in the E of the Jetym licence (upper profile = total count; middle profile = KTh-U channel counts; lower profile = unknown; geological legend as for previous figure).

Follow up ground surveys confirmed the presence of radiometric anomalies
for uranium along two ridge traverses based on U-K-Th channel
measurements. Numerous showings of copper mineralisation were also
recorded in this area.
Uranium mineralisation associated with copper showings was identified at
eight locations associated with an east-west trending zone, about 200 m to
300 m wide, over a strike length of around 5 km (Figure 4.12 and Figure 4.13).
These mineral occurrences are associated with the Shortor suite which is stated
to consist of “silicified, carbonaceous, silica-carbonaceous schists, lidite (black
chert), tillite and limestone-dolomite lithologies”. Numerous additional
copper showings to the north of this zone are indicated as being associated
with quartz veining, although some appear to coincide with repetitions of
similar lithologies which may represent the same lithological unit repeated by
folding or faulting.
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4.3.4

Exploration targets

Several mineral occurrences are reported from the area, but most of these are
considered to be small and uneconomic.
• Iron-manganese deposits of sedimentary origin occur in Jetymtau
formation (Cambrian).
• Copper sulphide mineralisation, with malachite/azurite oxidation
products, hosted by quartz and quartz-carbonate veins of hydrothermal
origin associated with fault zones.
• The Bordu nickel occurrence is associated with a 7 m thick zone of
asbestos-bearing serpentinites, which is 175 m to 200 m in length. Grades
of 0.4% Ni, 0.005-0.01% Co and up to 0.01% Zn are reported.
• One arsenic occurrence represented by impregnation and veinlets of
arsenopyrite and pyrite occurring within fault zones in the Big Naryn
Formation.
• A zone of talc-carbonate rocks occurs at Bordinskoye (near the west
boundary of the permit) in dolomitised crystalline limestones of the
Asuauruk Formation. This is hosted by a serpentinite zone, 400 m in
strike length, associated with a zone of faulting.
•

Two layers enriched in vanadium and molybdenum which occur over a
20 km to 30 km strike length within coaly-siliceous shales of the Shortor
Formation9.

• A number of radiometric anomalies associated with uraniummolybdenum-vanadium-rare earth mineralisation have also been identified
in the coaly-siliceous shales of the Jetymtau Formation, apparently
associated with zones of faulting. Uranium grades up to 0.08% U are
reported10.
Detailed exploration work was carried out on four of the radiometric
anomalies, as summarised in Table 4.9. It was concluded that the anomalous
radioactivity is associated with two major zones of faulting and hydrothermal
alteration which have been traced for around 10 km to 15 km along strike.
These zones are up to 150m thick, the southern one, with which anomalies
115/79, 116/79, 117/79 are associated, being the most important (Figure 4.12).
In general zones of higher radioactivity are associated with intense silicification
and the presence of ochre (iron oxide). The southern zone has been
investigated by trenching and sampling, with some trenching on surrounding
areas as well.
Anomalous gold values are reported to be associated with the northern fault
zone but it is said to be relatively under-explored.
A P2 resource of 18,900 t of uranium is reported for the Jetym licence area.
This is based on mineralised lenses with an assumed thickness of 1 m,
distributed over an area 18 km along strike and 1.5 km wide, a density of
2.5 t/m3 and an average grade of 0.028% U.

9

This may refer to the same occurrence in the Jetymtau Formation as described below.
It is uncertain whether these uranium grades are based on laboratory spectrometric
and/or chemical analysis or whether they are derived from field spectrometer readings.

10
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Table 4.9 Summary of detailed exploration work done on radiometric anomalies in the southeastern part of the Jetym licence.
Name

Work done

Results obtained

115/79
(Jamanechki
anomaly)

Ground and detailed surveys consisted of:

A 100-200 m thick zone of silicification and brecciation associated with the
tectonic contact between the Jetymtau shales and the Big Naryn Formation
was traced for 500 m along strike. Visible chalcopyrite-malachite-azuritesphalerite mineralisation was noted within coaly-siliceous shales.

Prospecting – 80.6 km;
Gamma-ray spectrometry – 404 points;
Magnetic prospecting – 46 km;
Lithochemical sampling – 2,307 samples;
Trenching – 743 m3;
Channel sampling – 492 samples;
Rock chip sampling – 128 samples;
Bulk sampling – 106 samples;

Spectral analysis of one channel sample returned values of up to 1g/t Au,
0.5% Cu, 700g/t Ag, and 1% Sb. Ground gamma-ray spectrometry
reported 0.028% U and 0.01% Th.
Lithochemical surveys revealed complex mineralisation in fractured and
crushed zones. A 1 m thick and 100 m to150 m long mineralised zone with
grades of up to 300 g/t Ag and up to 1% Sb was traced by trenching.

Placer sampling – 50 samples;
Lead isotopes – 14 samples.
116/79 and
117/79

The following works were completed at these two
anomalies:
Prospecting radiometric traverse – 12 km;
Spectrometry – 70 points;
Trenching – 55 m3;

A zone of silicification and faulting with visible sulfide mineralisation was
identified in coaly-siliceous shales. This fault zone forms a tectonic contact
between the Jetumtau shales and the Big Naryn Formation and was traced
for 500 m along strike. The zone of faulting and hydrothermal alteration is
100 m to 200 m wide. The maximum radioactivity is up to 250 µrR/h over
2
15-18 m . Thorium:uranium ratio is 0.2

Lithochemical sampling – 152 samples;
Bulk sampling – 32 samples;
Channel sampling – 28 samples.
1736 (found
in 1983)

The following works were completed:
Gamma-ray surveys, trenching (3 trenches) and
one cut.
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A zone of ferruginised and silicified coaly shales was identified which is
confined to the foot wall of a S-dipping fault zone. Radioactivity is up to
130 µR/hr against a background of 40 µR/hr.. Grades of 0.012-0.039% U,
up to 0.0012% Th and 0.0028% Pb are reported.
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4.3.5

Proposed work programme

IMC Invest proposes to focus their exploration activity initially along the
tectonic contact between the Jetymtau shales and the Big Naryn Formation, as
well as exploring the Shortor Formation at depth to the west and east of the
Jamanechki occurrence. The following exploration objectives are defined:
• To determine the scale and potential of the identified ore zone;
• To study the contact zone of granitoids and host rocks.
In order to achieve the first objective it is proposed to conduct a variety of
geological and geophysical surveys at a scale of 1:5,000 – 1:10,000 over an area
of 2 km2 to 5 km2, including radiometric surveys, magnetic surveys, trenching
and drilling.
IMC Invest proposes to compile a digital database of previous work done on
the licence area and to acquire and interpret satellite imagery to guide the
follow-up work. Quotations are also being sought for carrying out an
airborne radiometric and magnetic survey of the licence area.

4.3.6

Snowden site visit

Traverses and sampling details
Snowden visited the eastern part of the Jetym licence where ground
prospecting had confirmed the presence of mineralisation associated with
airborne radiometric anomalies. Stream sediment samples were taken at eight
locations from the main drainages that were crossed in order to get some idea
of the background metal contents in the area and to test for the presence of
anomalous uranium and other metals in the area. Most of these drainages
were dry and extremely bouldery, however, it was surprisingly easy to obtain
reasonable amounts of fine sediment from them. Five rock samples were also
taken from outcrops that showed obvious mineralisation or enhanced
radioactivity. The locations of these sample points are shown in Figure 4.14;
sample details being given in Appendices A and B.
The main area of interest lies along the ridge tops to the south of a major eastwest U-shaped valley. Several north-south trending, deeply incised gullies, lie
along the southern slope of the valley and the anomalous zones are located in
the upper reaches of these gullies and on the intervening ridge spurs. The
main valley floor consists of alluvial fans with a thin soil cover and grassy
vegetation. The field visit was facilitated by the local forest and wildlife ranger
who drove the group along the valley floor in a specially adapted four-wheel
drive vehicle.

Geology and mineralisation
Initially a gully near the eastern end of the area of interest which lay about
5 km east of the Jamanechki anomaly (115/79) was visited. Slightly enhanced
radioactivity measurements were recorded associated with a zone of black
cherty shales which were locally slightly yellow stained (iron oxide ?).
Numerous blocks of jasperoidal chert were noted in float in the stream bed.
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Figure 4.14 Topographic map of the southeastern part of the Jetym licence showing traverses made during Snowden site visit (yellow line) and locations of stream
sediments (blue diamonds) and rock samples (orange squares) taken during the site visit
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The group was then driven by the forest ranger to the bend in the Jamanechki
river which follows the main valley so as to try to access the site of
Jamanechki anomaly (115/79). This required a steep ascent up an east-west
trending gully which drained into the main river valley (see Figure 4.15).
Several exposures of black cherty shale (possibly partly carbonaceous) were
noted in this gully as well as numerous loose blocks of jasperoidal chert.
Enhanced radioactivity was noted associated with shaly material of local
provenance at the mouth of an animal burrow (values up to 140 µR/hr against
a background of 20-30 µR/hr).
Figure 4.15 Typical terrain in the Jetym licence area: view west down the gully leading to anomaly 115/79
in the southeastern part of the licence.

About half way up the gully some trials on the northern slope were inspected
by the IMC Invest geologist Valery Rogalsky who noted the presence of
copper mineralisation. Due to time limitations it was not possible to get to
the precise location of anomaly 115/79 as shown on the previous map. At the
highest elevation reached (c. 4,000 m) an exposure of black shales and black
chert with some traces of malachite staining was examined and sampled before
it was necessary to return to the pick up point.

Stream sediment sampling results
The results of the 9 stream sediment samples taken by Snowden are presented
in Appendix A.
These results show enhanced values for several metals immediately
downstream from anomaly 115/79. In particular values for antimony, arsenic,
molybdenum, selenium, tungsten, uranium and vanadium are at least 5 times
the local background (taken as the values for a sample from the river
Jamanechki where it leaves the licence area). In addition copper is about 3.5
times the local background. These results confirm the reported uraniumvanadium-molybdenum association and indicate that stream sediment

December 2006

61 of 85

International Mining Company Invest: Kyrgyzstan Exploration Licences
Site Visit and Independent Technical Review

sampling would provide a useful approach to reconnaissance sampling of the
licence area.

Rock chip sampling results
The results of the 5 rock chip samples taken by Snowden are presented in
Appendix B.
The results obtained did not reveal any economically grades, apart from a
value of 0.14% V in a black shale sample taken half way up the gully leading to
anomaly 115/79. This suggests that the source of the stream sediment
anomaly was not sampled since most of the rock chip samples have lower
grades for the anomalous metals than in the minus 80 mesh fraction from the
stream sediments.

4.3.7

Snowden comments

• The Jetym licence area lies in a very favourable structural setting and
covers a large area that appears to be relatively unexplored.
• The fact that the licence area lies along strike from the Kumtor gold and
the Sarydjaz uranium-molybdenum-vanadium deposits, in a similar
tectono-stratigraphic setting, indicates that it has a good exploration
potential.
• The presence of significant amounts of black shale, black chert and
jasperoidal chert within the anomalous zone inspected during the site visit
are favourable indicators for the presence of mineralisation.
• The presence of widespread copper showings in the anomalous area is
promising, however, detailed mapping and sampling are required in order
to establish whether the identified mineral occurrences are of
economically significant style and grades.
• Although there are no major roads crossing the licence area, access is
reasonably easy along the valley bottoms and access tracks could be
readily established with a bulldozer. Access for fieldwork is likely to be
impossible in the winter months due to snow, however, it should be
noted that the Kumtor access road, located within 20 km of the eastern
edge of the licence, is maintained open all the year round.
• The terrain in the area is very rugged and a large part of the anomalous
area is above 4,000 m elevation. This is likely to make exploration quite
difficult and more costly that in other areas.
• Given the remoteness of the licence area and the rugged terrain it is likely
that only a large or very high grade deposit would be economic.
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4.4 Boom licence area (AP 668)
4.4.1

Location

The topography and ground cover of the licence area is illustrated in
Figure 4.16
Figure 4.16 Satellite image of the Boom licence area and the known uranium mineral occurrences
(magneta circles with text). Red line indicates licence boundary; white lines are
administrative boundaries; yellow line is a GPS track showing approximate routes taken
during the site visit (source: Google Earth, 2006)

The licence covers an area of rugged terrain lying between the Chui valley to
the north and Lake Issykul to the southeast. The eastern half of the licence is
crossed by the Boom gorge along which the main rail and road transport links
between Bishkek and Balychi run.

4.4.2

Geology

The general geology of the licence area is indicated in Figure 4.17, which is
based on a digital compilation of 1:50,000 scale geological maps of the area. As
evidenced from the changes at some of the sheet boundaries further work is
required to enable a uniform geological interpretation for the area to be
prepared. A more recent 1:200,000 scale tectonic map is available for the
southeastern part of the area (Kyrgyzstan State Agency for Geology and
Mineral Resources, 1999) as presented in Figure 4.18.
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Figure 4.17 Geological map of the Boom licence area, based on a digital compilation of published 1:50,000
scale maps provided by IMC Invest

Pre-Cenozoic stratigraphy
A tectonic map for the southeastern part of the licence area (Kyrgyzstan State
Agency for Geology and Mineral Resources, 1999) indicates that the wide
variety of pre-Cenozoic rocks outcrop in the licence area have been affected by
both the Caledonian and Hercynian orogenic events.
A written description of the geology of the licence area, provided by IMC
Invest, is summarised below:
• Proterozoic
− Terskey suite consisting of diabases, quartz porphyries, plagioclaseamphibole porphyries and associated tuffs.
• Devonian
− Kastek suite which occurs in the east part of the licence consisting of
quartz porphyries, tuffs and minor agglomerates.
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− Torsu suite which outcrops extensively in the southeast part of the
licence and consists of a thick sequence of sandstones, siltstones and
shales. In part of the area these are metamorphosed to form quartzsericite and quartz-chlorite schists.
• Carboniferous
− Atdjaylau suite which consists of interbedded conglomerates,
inequigranular sandstones and siltstones with occasional lenses of
marly limestones. The rocks of the sequence are mostly red in
colour.
− Kegaty suite which consists of limestones, and marls with associated
sandstones, shales and conglomerates. This unit does not outcrop
very extensively.
− Shamsy suite which consists of greenish grey siltsones with minor
interbedded conglomerates.
• Permian
− Ashukoltor suite which is represented by volcanic and volcaniclastic
rocks that outcrop on the slopes of the Chui valley. The compositon
of these rocks is quite variable and includes andesites, diabases,
diabase-porphyries and trachyandesites.

Magmatism
Plagiogranite intrusions of pre-Cambrian age outcrop near the northern
boundary of the licence area.
Diorites and quartz diorite intrusions of upper Ordovician age occur as small
isolated bodies of a few square kilometers in extent.
Granite intrusions of upper Ordovician age outcrop in the eastern part of the
licence
Granite intrusions of presumed Silurian age also outcrop to the east of the
Chui river.
Some small granosyenite intrusions of upper Carboniferous age are also
recorded as being present.
The most extensive intrusion in the southeast part of the area is referred to as
the Kok-Moynok intrusive complex and consists of monzonite, syenite and
leucogranite. This is indicated on the tectonic map as being late Hercynian
(presumed Permian) age and syn-orogenic. It is not clear (from the
descriptions provided) as to how this relates to the other intrusive phases
described above.

Tectonism
The tectonic map (Kyrgyzstan State Agency for Geology and Mineral
Resources, 1999) indicates that the older Caledonian event is interpreted as
being associated with an island-arc environment, whereas the Hercynian event
is interpreted as reflecting an active continental margin and subsequent
collision.
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Several major faults cross the licence area, the most significant of which
appears to be the NW-SE and N-S trending faults which pass close to the
Kok-Moynok deposit and continue through into the southeastern part of IMC
Invest’s licence.

Younger cover rocks
• Palaeogene
− Kolturpak suite which consists of pale coloured clays overlain by
gritstones with some marls and sandy limestones on the contact.
− Kyrgyz suite which consists of red and brown coloured sediments
including gritstones, sandstones, clays and minor marls.
• Quaternary which is represented by a variety of glacial, fluvio-glacial,
alluvial and colluvial sediments typical of mountainous areas.

4.4.3

Previous exploration work

Previous exploration in this area is reported to have been carried out from the
1940s onwards to search for polymetallic and radioactive ores. The main
periods of exploration activity were in 1951-1954, 1959-1960, 1975-1978 and
1993-1999.
Aerial radiometric surveys carried out in the early 1950s revealed a series of
anomalies and a higher background radioactivity over the Kok-Moynok
granite which occurs to the southeast of the licence area and extends into it.
Several occurrences of uranium mineralisation were identified by previous
work, as shown on Figure 4.16 and summarised in Table 4.10. The KokMoynok uranium deposit was discovered in 1953 during follow-up on a
groundwater uranium anomaly with values ranging from 0.1 to 1.3 mg/l U,
against a background for the area which is generally less than 0.02 mg/l U.
Drilling in the vicinity of the anomalous springs encountered ‘blind’ uranium
mineralisation at 160 m to 425 m depth.
Groundwater uranium was subsequently sampled over the entire area in two
separate campaigns in the periods 1949-1956 and 1957-1965. This work led to
the discovery of an additional extensive groundwater uranium anomaly at
Chui which appeared to be centred on Carboniferous sedimentary rocks (see
Figure 4.18). This was followed up by ground radiometric surveying which
led to the identification of three anomalous areas (referred to here as Chui
West, Chui Central and Chui East) in 1959.
A compilation of the results of the original groundwater results onto a
recently published geological map (Kyrgyzstan State Agency for Geology and
Mineral Resources, 1999) is presented in Figure 4.19. The original numeric
data were not available and the values for the sample points shown on this
figure were determined from contour intervals shown on two separate
summary maps. The anomalous zone appears to be quite extensive in scale
and is likely to reflect a more substantial source of uranium than those
encountered to date by the previous work at Chui.
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Table 4.10 Summary of results of previous exploration in the Boom licence area
Name

Work done

Results obtained

Suluterek-1

Prospecting traverses &

[hydrothermal]

emanation surveys;

Uranium grades up to 0.17% U
encountered in an ENE striking fault zone;

[type]

Trenching and pitting
One 40 m long adit
Tuyuk-Djar-6

Radiometric surveys

[hydrothermal]

Uranophane and skladovskite identified
associated with small quartz-feldsparcarbonate lenses.
Radioactivity from 50 to 2,070 µR/hr within
a zone of copper bearing Carboniferous
sandstones;
Pitchblende in association with
chalcopyrite, malachite, covelline and
galena;
Uranium grades ranging from 0.05% to
0.16% U over 10 to 17 cm.

Tuyuk-Koltor-7

Prospecting traverses;

[hydrothermal]

Stripping

Pitchblende and uranophane occurring in
fractures in green sandstones with rare
conglomerates;
Associated copper, lead and zinc
sulphides;
Grades up to 0.31% U (one sample
reported as 2.01% U).

Ashu-Koltor-9
[hydrothermal]

Regional radiometric
surveys;

Uranium mineralisation with associated
copper sulphides and oxides noted;

Stripping and sampling

Occurs in fractures associated with
altered Carboniferous sandstones;
Uranium grades range from 0.01% U to
0.37% U.

Chui-13

Prospecting;

[Sedimentary]

Four drillholes (total
768 m)
2 adits (90 m and
116 m)

Anomalous zone is associated with
Upr.Devonian to Lwr. Carboniferous
volcanogenic sediments;
Uranophane and malachite noted;
Uranium grades to 0.02% U in the central
zone; up to 0.11% U over 1 m in the
western zone (maximum of 0.66% U)
[see discussion in text]

Uytabulgy-33
(Ashu-Koltor ?)

Radiometric surveys
and prospecting;

[roll-front]

Sampling
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Five separate mineralised lenses
identified in altered Carboniferous
sediments;
Pitchblende and uranophane identified
with grades up to 0.32% U.
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Figure 4.18 Map of the Chui area showing relationship between the Chui groundwater uranium anomaly
and the local geology and known uranium occurrences (source map fromm Kyrgyzstan State
Agency for Geology and Mineral Resources, 1999)

Significant features to note from Figure 4.18 and Figure 4.19 are:
• The possible northeast-southwest trend of the core of the groundwater
uranium anomaly;
• The association of the majority of uranium occurrences to the southeast
of the licence with the Kok-Moynok acidic intrusive rocks;
• The fact that a large part of the Chui groundwater uranium anomaly lies
on Cenozoic cover rocks; and
• The coincidence of a major structural intersection between the northwestsoutheast trending Kok-Moynok fault and the north-south Boom gorge
trend with the Chui groundwater uranium anomaly.
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Figure 4.19 Geological map of the Chui area showing extent and magnitude of the groundwater uranium
anomaly plus identified uranium occurrences (grey = Carboniferous sediments; Pink =
granitic intrusive; green = Caledonian metavolcanics and gabbro; cream = younger cover).

Follow-up work done on the Chui anomaly in 1960 included extensive
trenching and pitting and the completion of four drillholes (totaling 768 m)
and two adits (90 m and 116 m). This work focused on groundwater sampling
along the fault and trenching on radiometric anomalies that were encountered
on the Carboniferous sediments to the west. The results obtained identified
the presence of uranium mineralisation within the Carboniferous sedimentary
rocks, however the archive results available at present suggest that economic
grade mineralisation was fairly limited in extent and very discontinuous.
Results of detailed groundwater sampling indicate that the source of uranium
may well be from within the fault zone or from the Cenozoic sediments to the
east of the fault (Figure 4.20). The results shown in Figure 4.20 are somewhat
difficult to interpret in the absence of the original numerical data and
descriptions of the sites and depths from which the water samples were
collected.
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Figure 4.20 Detailed geological map of the Chui prospect showing the results of follow-up groundwater sampling along the fault zone.
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4.4.4

Exploration targets

The results of previous work in the area suggest that several types of uranium
occurrence could be present within the licence area, including:
• Hydrothermal vein type deposits;
• Sandstone-hosted roll-front deposits; and
• Intrusive associated deposits.
Given the close proximity, and similar structural and geological (partly
concealed under Cenozoic cover) setting to the Kok-Moynok deposit it is
considered that this represents a suitable analogue for developing a target
deposit model and exploration strategy.
Previous work reported the following prognostic resources for two areas on
the Boom licence:
• Chui area – 5,370 t U of category P1/C2: This is based on mineralised
lenses with an assumed thickness of 0.9 m, distributed over an area 7 km
along strike and 1.6 km wide, a density of 2.5 t/m3 and an average grade of
0.071% U. The estimate is factored to 30% to account for the irregular
distribution of the lenses.
• Tuyuk-Koltor area: 5,760 t U of category P1: This is based on mineralised
lenses with an assumed thickness of 0.8 m, distributed over an area 8 km
along strike and 1.2 km wide, a density of 2.5 t/m3 and an average grade of
0.16% U. The estimate is factored to 30% to account for the irregular
distribution of the lenses.

4.4.5

Proposed work programme

IMC Invest is currently in the process of compiling all of the data from
previous studies that is available in the State archives. A detailed work
programme will be prepared once the compilation and review of these data are
completed.

4.4.6

Snowden site visit

Traverses and sampling details
During Snowden’s site visit, the Chui and Suluterek prospects in the eastern
part of the licence were inspected (Figure 4.16). The prospects in the western
part of the licence are much less readily accessible and time did not allow for a
visit to these areas.
The Chui anomaly in the southeastern part of the licence was visited on two
occasions and the western zone was inspected in some detail. A total of six
stream sediment samples and two rock chip samples were collected in this area
as indicated on Figure 4.21. Sample details are given in Appendices A and B.
Access to this prospect is via about 6 km of dirt track from the main surfaced
road linking Bishkek to Balykchi. The less steep slopes to the east of the
anomalous zones are readily accessible by four wheel drive vehicle; and the
western anomalous zone lies within 500 m of so of the access track. Power
lines and a railway run along the Chui valley to the west and the village and
station of Kok-Moynok are located 5 km to the east of the Chui prospect
(Figure 4.21).
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Figure 4.21 Topographic map of the southeastern part of the Boom licence (Chui prospect) showing
traverses made during Snowden site visit (yellow line) and locations of stream sediments
(blue diamonds) and rock samples (orange squares) taken during the site visit

The Chui prospect is situated on slopes underlain by lower Palaeozoic
sedimentary rocks lying to the west of a major fault. To the east mostly
younger Cenozoic rocks outcrop in the lower ground along the Chui valley.
The fault is marked by a pronounced break in slope and visible colour changes
in lithologies as illustrated in Figure 4.22.
Figure 4.22 Chui prospect area: view to northeast showing location of northern anomaly which was
investigated by trenching and adits. Main fault runs along the break in slope trending from
left towards centre of photograph (along track).
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Figure 4.23 Topographic map of the northern part of the Boom licence (SuluTerek prospect) showing
traverses made during Snowden site visit (yellow line) and locations of stream sediments
(blue diamonds) taken during the site visit

The Suluterek prospect in the north of the licence area was also visited. Two
stream sediment samples were collected from this location (Figure 4.23).
Several rock chip samples were also collected by IMC Invest’s geologists durng
the visit and these are being analysed separately at the Kara Balta laboratory in
Kyrgyzstan. The prospect is located on the western side of the Boom Gorge
within 1 km of the main road in the valley floor. Nevertheless, access to the
prospect is quite difficult since it is located near the top of some steep slopes
(Figure 4.24).
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Figure 4.24 Suluterek prospect - view southeast along a trench in the anomalous zone; note the basalt
quarry to left of centre and the Chui valley at the base of the slope.

Geology and mineralisation - Chui
At Chui, the zone to the east of the major fault is made up mostly of
unconsolidated red and orange coloured sediments of Cenozoic age.
Immediately east of the Chui West zone a structurally complex zone appears
to be present with a possible fault block of darker coloured lithologies. The
ridge on which the Chui West zone is centred is composed mostly of
sedimentary rocks consisting of greenish or brownish coloured conglomerates
and pebbly sandstones with lesser amounts of interbedded siltstones. Lower
down the slopes similar lithologies are present but they are mostly red or
purple in colour. Recorded dips of stratigraphic contacts are mostly 60° to
70° to the east. Waste from the main adit on the southeast side of the ridge
appears to be mostly red and purple in colour suggesting that the contact
between the two different coloured lithologies is subhorizontal and may cut
across the stratigraphy.

December 2006

74 of 85

International Mining Company Invest: Kyrgyzstan Exploration Licences
Site Visit and Independent Technical Review

Cross sections of the Chui zone indicate that the major fault dips to the
southwest at 40° to 50° with the older Carboniferous lithologies overlying the
Cenozoic rocks. This suggests that it represents a reverse fault or thrust
contact. Results from the four holes that were drilled in the area have not yet
been retrieved from the archive.

Geology and mineralisation - Suluterek
At Suluterek, the zone in which previous trenching and pitting was done is
located near the top of a steep slope and appears to be located along a
geological contact which dips at 40° to 50° to the north. Rocks seen below
the contact are mostly reddish coloured pebbly conglomerates and sandstones
with some interbedded purple siltstones. Close to the contact an unusual
conglomerate with a pale grey finely crystalline limestone matrix was
observed.
Radiometrically anomalous zones were found to be associated with a graphitic
shale with chert and interbedded phyllites and carbonates. Rocks above the
contact appeared to be more metamorphosed than those below suggesting that
it may represent a thrust contact. The entrance to a short adit was also noted
with phyllitic rocks (above the thrust) overlain by a more massive carbonate
rocks. The site of the highest uranium results from previous work is a pit in
purplish siltstones below the possible thrust contact.

Stream sediment sample results
Analytical results for the stream sediment samples taken by Snowden are
presented in Appendix A.
The ten stream sediment samples taken from the Chui area do not show
enhanced levels for uranium or vanadium in the immediate vicinity of the
three areas which were investigated previously. The most southerly sample,
taken from a major stream to the south of the anomalous zone, is taken to be
representative of the regional background for the area. Comparing the other
values to those obtained for this sample, only barium, potassium and lead
show significantly anomalous values - 3 to 6 times the background – in the
vicinity of the prospect zone.
The two stream sediment samples taken from the Suluterek area again do not
show elevated uranium or vanadium contents. In this case only chromium,
strontium and titanium appear to be significantly elevated with respect to
inferred background values. This may reflect the presence of different
lithologies within these catchments.

Rock chip sample results
Analytical results for the rock chip samples taken by Snowden are presented
in Appendix A.
The two rock chip samples come from trenches on the Chui West anomaly.
Both of these displayed traces of possible uranium oxide minerals and the
presence of uranium is confirmed by the results which indicate around 0.1% U
in both samples. The first sample was a grab sample of iron stained rock,
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while the second sample is a chip sample taken over a 25 cm width of bedrock.
In addition to uranium the first sample has 0.27% V. These results confirm
the presence of uranium in bedrock and indicate a possible association with
vanadium.

4.4.7

Snowden comments

• The Boom licence contains several confirmed uranium occurrences
identified by previous work which was mostly carried out several decades
ago. Previous work focused mainly on the use of surface and airborne
radiometric surveying, plus groundwater geochemistry, for regional
exploration. Only fairly limited testing of anomalies by drilling and
underground development has been carried out.
• It is considered that the licence has good potential for the discovery of
several types of uranium deposit, particularly sandstone hosted and
hydrothermal vein type.
• Given the proximity of the southeastern part of the licence to the KokMoynok uranium deposit an analogue of this type of deposit should
represent one of the key targets in this area.
• Several aspects of the Chui prospect (near the southeastern corner of the
licence) suggest that it has good potential for the discovery of
economically significant concentrations of uranium concealed below
younger cover, including the following:
− the extensive groundwater uranium anomaly with >50 µg/l U;
− location on a major northwest-southeast trending fault;
− location on the same structural trend as the Kok-Moynok deposit;
− location over the buried north-western contact of the Kok-Moynok
acid intrusive complex;
− presence of localised uranium showings in Palaeozoic rocks close to
the major fault; and
− the limited area that has been tested at depth (by drilling and
underground exploration) to date.
• It is considered that the mineralisation located by previous work at Chui
West is unlikely to be of economic interest, but does indicate proximity to
a source of uranium. The reported average grade of 0.07% U used for the
prognostic resource estimation is considered an overestimate since it does
not represent a weighted average of all samples from within the horizon of
interest. A more realistic value, based on average values from 7
anomalous pits and trenches is around 0.03% U (see Appendix C).
• The absence of significant surface radiometric anomalies at Chui suggests
that the anomalous uranium in groundwater probably represents leakage
from concealed uranium mineralisation. Future exploration should aim
to confirm the structural interpretation of the area and try to establish
whether leakage is along the fault-plane or from beneath the Cenozoic
sedimentary cover.
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• Whilst the anomaly identified by previous work at Suluterek is less
extensive than that at Chui, the following features are considered
significant:
− association of high radiometric readings with a particular stratigraphic
horizon;
− possible association with an ENE-WSW trending thrust;
− presence of a groundwater uranium anomaly (with >50 µg/l U) to
the northeast; and
− the continuation of the anomalous trend to the southwest outside the
licence area.
• Although only a limited amount of data is available for the anomalies in
the western part of the licence area, these should not be discounted since
this area was rated as being of similar importance to Chui in the previous
assessment of prognostic resources. It should also be noted that the
uranium grades reported by previous sampling in this area were higher
than anything encountered so far at Chui.
• In addition to the promising geological features, both the Chui and
Suluterek anomalies are well located with respect to infrastructure, being
within 5 km of a major road, railway and powerlines.
• The reported prognostic resources for the Boom licence area should be
treated with caution as these are based on very limited data and the
presence of grades and tonnages of uranium mineralisation with economic
potential on the licence has still to be demonstrated.
• The results of stream sediment sampling in the Chui and Suluterek areas
indicate that this method is unlikely to help in directly locating zones of
anomalous uranium concentration. The anomalous barium, potassium
and lead contents in the Chui zone suggest that multi-element analysis of
soil and rock samples might enable useful multi-element correlations to be
established. Such multi-element associations could assist in detecting
broader anomalous haloes around zones of uranium mineralisation.
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5 Conclusions
5.1 General
The background to this report, together with key findings and general
recommendations, are presented in the Executive Summary in Section 1 and
are not repeated here.
Additional recommendations with regard to work that should be carried out
on the three licences that were visited by Snowden are given below.

5.2 Detailed Recommendations
5.2.1

Kainda

General
• Future work should focus on establishing a better understanding of the
controls on mineralisation in order to assist in establishing the shape and
extent of potentially mineable zones.
• All of the available geological and sample data from the State archives
should be compiled into a single spatial database using a common
coordinate system.
• The geological model for the types of mineralisation considered to be
potential economic targets (including base metals as well as gold and
uranium-thorium) should be refined.
• Suitable satellite imagery, such as Landsat or Aster, should be obtained in
order to allow a structural and geological reinterpretation of the licence
area, with particular attention being paid to identifying the distribution of
ultramafic units in the southwestern part of the licence.
• Additional processing of satellite images to try to identify the presence of
favourable alteration patterns should also be considered.
• Acquisition of new airborne geophysical coverage of the licence area to
assist in the structural reinterpretation and identification of potential
targets should be considered.
This should include multi-channel
radiometric and magnetic coverage.
• A reassessment of the other known occurrences on the licence should be
carried out and those considered to be of potential interest should be
followed up by ground prospecting and geological mapping.
• Given the large number of gold showings in the Kichi-Kainda area the
possibility that there may be favourable zones for placer gold deposition
in the drainage downstream from this area should be assessed.

Aibolcho
• This prospect should be considered as a bulk mining prospect for both
copper and gold.
• Key objectives for further work on this prospect should be to obtain
additional samples, with adequately documented QA/QC procedures and
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results, to enable Indicated and Inferred Resources to be reported in
conformance with JORC guidelines.
• In this regard it is essential to try to determine the geological and grade
continuity for both gold and copper within the mineralised hornblendite
as well as in specific listvenite zones.
• Further mineralogical studies are required in order to identify the particle
size distribution of gold and the nature of its association with copper in
mineralogical terms.
• Metallurgical testwork should be based on large size samples (c. 100 kg)
and should include determination of the proportion of gravity recoverable
gold as well as the optimum process flowpath for recovery of both gold
and copper.
• Priority should be given to getting all of the analytical data from historic
trench and drillhole sampling into digital form. These data should include
the following categories of information:
− Trench/pit locations- X, Y, Z start, end, bend points (from map may
be quickest);
− Trench/pit sample details - X, Y, Z, sample number, length, weight,
trench/pit no., start? End? Orientation?;
− Assay results (sample number, Cu, Au, Ag, etc. analytical method),
including all spectrometric and fire assay analyses;
− Simplified geological description of channel samples, including depth,
below surface, type (bedrock or soil) lithology, presence of
alteration/mineralisation ?
− Drillhole collar coordinates (X, Y, Z)
− Drillhole downhole surveys (Depth, Azimuth, Dip)
− Drillhole sample intervals and recoveries (From, To, Length,
Recovered length, % recovery)
− Drillhole assay results (From, To, analytical values, analytical
methods)
− Simplified geological log for drillholes (from, to, description)
• Once the sampling data has been captured in digital format it should be
analysed in order to:
− Confirm the presence of a correlation between copper and gold
results.
− Identify the limits of broader zones of anomalous values copper and
gold.
− Confirm the minerals recorded from anomalous drillhole and trench
samples; in particular whether significant amounts of sulphides are
present.
− Identify locations of anomalous PGM contents.
• The next phase of work should be aimed at:
− More detailed assessment of the copper grades and mineralogy
associated with the mineralised zones, in particular resampling of
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trenches for determination of both total copper and acid soluble
copper content.
− Confirming the correlation between gold and copper in the
mineralised zones.
− Using geophysical surveys to assist in defining targets for drilling (eg
induced polarisation (IP) and resistivity for defining zones of
anomalous sulphide content).
− Establishing a geological model to guide evaluation sampling and
drilling (plus future grade control).
− Large-size sampling (c. 100 kg samples) of fresh rock to confirm
grades and metallurgical recoveries.
− Determining possible process flowpaths for optimum recovery of
both gold and copper from the mineralised material, including an
assessment of the amount of gravity recoverable gold present.
• Following interpretation of the results of this phase of work a significant
drilling programme will be required in order to confirm the presence of
economically significant mineralisation at depth and to provide the
necessary sampling data to allow an Indicated Resource estimate to be
prepared and reported in accordance with JORC guidelines (JORC, 2004).

Kichi-Kainda Central and South
• Analytical data from previous trench, pit and drillhole sampling should be
captured in digital format and reassessed to identify the location and shape
of mineralised trends.
• Verification sampling should be carried out along trenches which cut the
most promising mineralised zones.
• Two or three angled drillholes should be drilled across the most promising
zones to confirm the presence and grades of mineralisation present at
depth and to assist in establishing the geological controls on
mineralisation.
• Dependent on the results of this work, the use of appropriate geophysical
surveying techniques should be considered in order to identify drill targets
and to assist in the selection of drillhole spacing and orientation.

5.2.2

Jetym

General
• All of the available geological and sample data from the State archives
should be compiled into a single spatial database using a common
coordinate system. If possible this should include the historic airborne
radiometric survey data.
• Suitable satellite imagery, such as Landsat or Aster, should be obtained in
order to allow a structural and geological reinterpretation of the licence
area, with particular attention being paid to identifying the distribution of
black shale and jasperoidal chert units in the southeastern part of the
licence.
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• Additional processing of satellite images to try to identify the presence of
favourable alteration patterns should also be considered.
• Acquisition of new airborne geophysical coverage of the licence area to
assist in the structural reinterpretation and identification of potential
targets should be considered.
This should include multi-channel
radiometric and magnetic coverage.
• The geological model for the types of mineralisation considered to be
potential economic targets (including base metals as well as gold and
uranium-thorium) within the licence area should be refined, with
particular attention being paid to possible analogies with the Kumtor and
Sarydjaz deposits.
• It is recommended that regional multi-element stream sediment sampling
of the entire licence area should be carried out in order to highlight areas
where the anomalous stratigraphic unit is present and to identify zones of
highly anomalous geochemistry for further follow-up.

Jamanechki anomalies (115/79-117/79)
• This anomalous zone should be covered by detailed radiometric surveying
over the area of outcropping bedrock.
• Once this has been completed a key objective should be to obtain channel
samples from trenches across the anomalous zone in order to determine
the thickness and grades of any in situ mineralisation that is present.
• Additional detailed stream sediment sampling (possible at 100 m intervals)
should be carried out along all the gullies that cut the stratigraphic units of
interest. Samples should be sufficiently large so as to allow sufficient fine
material to be available to allow for analysis of gold.
• Heavy mineral panning should also be done with a view to determining
the presence of gold and sulphide minerals.
• Detailed geological mapping of the area should also be carried out.
• Anomalous results from the radiometric and geochemical survey are likely
to reflect outcropping mineralisation. Trenching and pitting should be
done on such anomalous zones to establish the grades of bedrock
mineralisation.
• Once the presence of potentially economic grade mineralisation has been
established drilling aimed at confirming its continuation to depth, and to
provide samples for resource evaluation, should be commenced.
• Additional geophysical surveying may also be useful in determining the
sub-surface morphology of the mineralised unit.

5.2.3

Boom

General
• All of the geological and sample data should be compiled into a single
spatial database using a common coordinate system. This database should
incorporate all previous regional data from archive, especially the original
hydro-geochemical results in numeric form.
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• The geological models for the types of uranium mineralisation considered
to be potential economic targets within the licence area should be refined,
with particular attention being paid to possible analogies with the KocMoynok deposit.
• Given the possible association of mineralisation with the concealed
portion of the Kok-Moynok acid intrusive complex, regional gravity and
magnetic surveys would be extremely useful in interpreting the preCenozoic geology of the southeastern part of the licence area. Copies of
any such data that are already available from the State Agency should be
obtained as soon as possible.
• Suitable satellite imagery, such as Landsat or Aster, should be obtained in
order to allow a structural and geological reinterpretation of the licence
area, with particular attention being paid to the Chui prospect in the
southeastern part of the licence.
• Additional processing of satellite images to try to identify the presence of
favourable alteration patterns should also be considered.
• Acquisition of new airborne geophysical coverage of the licence area to
assist in the structural reinterpretation and identification of potential
targets should be considered.
This should include multi-channel
radiometric and magnetic coverage.
(Note: given that the Chui
groundwater anomaly is probably related to a concealed uranium source
radiometrics may not be that relevant there, however, it is likely to be
useful for assessing the potential of the rest of the licence area).
• Consideration should also be given to the use of other geophysical
methods for determining the thickness of Cenozoic cover as well as the
morphology of the underlying unconformity surface.

Chui prospect
• The most significant feature in this area is the extensive area of highly
anomalous uranium content in groundwaters. Given the lack of
significant anomalous radioactivity at surface, this anomaly is likely to
reflect a concealed uranium source buried underneath younger cover
rocks, or below the fault contact at the Chui prospect. Resampling of
surface springs and the monitoring of groundwater uranium content and
radon gas from a grid of drillholes may assist in determining the origin of
the uranium in the anomalous groundwaters.
• Detailed orientation surveys, including geochemical and geophysical
sampling along traverses, should be carried out across the possible ‘feeder’
fault in the Chui area.
• Geochemical sampling should include sampling of stream sediments, soils,
soil gas and rocks. It should be aimed at identifying zones of anomalous
uranium or radon content, and also at trying to establish correlations
between uranium and other elements such as copper, vanadium and
molybdenum, that might act as pathfinder elements.
• Geophysical surveying should be aimed at trying to locate potential trap
zones where uranium may be deposited and concentrated (e.g. clay,
graphite, sulphide and breccia zones). Trials of electrical methods such as
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IP and resistivity as well as radiometric, gravity and magnetic surveys are
recommended.
• Interpretation of satellite imagery and the results of airborne geophysical
surveys should pay particular attention to the ‘Chui fault’ with a view to
identifying zones along this fault zone that may be more favourable for
the localisation of mineralisation.
• These initial surveys should be followed up by drilling along selected
traverses across the fault in order to test for zones of uranium
mineralisation at depth, as well as to confirm the stratigraphic sequences
present. Shallow drilling using reverse air blast (RAB) techniques could be
used for rapid coverage, but reverse circulation (RC) and some deeper
cored drillholes would be required to obtain reliable samples for
evaluation purposes in zones of most interest.
• The possible presence of other favourable lithologies concealed beneath
the younger cover rocks should not be ruled out (e.g. coal-bearing
Mesozoic rocks ?)
• If the presence of significant uranium concentrations is confirmed then
drilling on a regular grid should be commenced in order to provide data
for resource evaluation.

Suluterek prospect
• Multi-channel radiometric traverses should be surveyed across the
anomalous structural contact zone.
• Detailed geological mapping should also be carried out along the same
traverses so as to identify lithological and structural controls on the
localisation of radiometric anomalies.
• Verification samples should be taken at the sites of anomalous samples
from previous trenches in order to confirm the presence and grade of
uranium mineralisation.
• Consideration should be given to applying for an extension of the licence
to the west to include a zone of anomalous surface radiometric readings
which appear to lie along the continuation of the same zone.
• Following interpretation of the results of the work recommended above
two or three sites should be selected for drilling to test for the presence of
mineralisation along the contact zone at depth.
• If the presence of significant uranium concentrations is confirmed then
drilling on a regular grid should be commenced in order to provide data
for resource evaluation.
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