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Singapore-listed LionGold Corporation has helped a
junior Australian mining company turn around the
fortunes of the historic Ballarat Gold Mine, continu-
ing a heritage of mining in the Australian city which
stretches back more than 150 years. The mine is
only a small producer compared to the world’s major
mines but difficult geology and location under a set-
tlement of 100,000 make it a modern success story.
See feature article from page 4. 

Photo LionGold
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IN these difficult times for the mining industry the support factors of net-
working and education are more important than ever. Establishing, main-
taining and growing networks can provide many benefits to mining
companies and the METS sector – chatting with like-minded peers, dis-
cussing successes and failures, sharing expertise, and learning about dif-
ferent situations. Education is always important in developing business
but during troubled times it is even more important as this is when things
must be done better or differently if companies are to survive.

There are a number of different ways to network and be educated, most
of which take up valuable time and more often than not some expense.

This is why it is important to carefully consider how you approach this and not just attend as many
events as possible. After all, if desired, you could spend every day of the year at a conference,
workshop, expo, forum, club or other mining event. You must consider what you are producing,
who you hope to meet, what direction you want to take your business, how you want to wade
through government regulations, what markets you want to improve on or open up, the cost of
doing so and who else will be there, and then you must also take on board what other people are
saying about the event and weigh up whether or not that will apply to your objectives.

There is plenty of negativity surrounding the industry due to uncertain global economic conditions,
unpredictable commodity prices including declining gold prices, political risk, environmental pres-
sures, resource nationalism and lack of financing available for exploration, development and expan-
sion projects. Negativity breeds negativity and depression, aided by the mass media which always
seems to focus on the bad news. This is unhealthy for the industry and is exacerbated if you attend
an event where the vibe is not positive. Of course, this is hard to judge beforehand and is where ad-
vice from peers, friends or other network participants can be taken on board.

Unfortunately this year’s PDAC convention in Toronto, arguably the world’s biggest annual
mining investment event, was depressed with investors only willing to look at the very best proj-
ects and a general lack of confidence much more evident than at any other recent PDAC con-
vention. Just two weeks later the Mines & Money Hong Kong event was more positive for
investment, possibly because of the Chinese factor and the location closer to the new epicen-
tre of world mining as well as to Australia, which seems a little more resilient in regards to min-
ing than North America at the moment.

The same positive atmosphere was easy to detect at Ozmine in Jakarta during April although
exhibitors were primarily from the METS sector rather than mining companies and despite the
fact that there is still uncertainty present in Indonesia’s mining sector. This event probably illus-
trated the importance of networking and education more than any other recent event. Many ex-
hibitors were new to the event and were open to sharing and learning from other exhibitors and
attendees. Because of this open attitude, many were optimistic and enthusiastic about the op-
portunities for new business generated from Ozmine, with much of this occurring at social events
organized around the conference.

This enthusiasm appears to have rubbed off on new initiatives announced at the time, including
two new mining clubs organized by Mining Media International, publishers of The ASIA Miner. The
success of the Melbourne Mining Club is recognized globally and while there are many mining clubs
around the world striving to reach this elevation, the timing of the launch of Djakarta Mining Club and
Coal Club Indonesia as well as the networking opportunities they will offer companies trying to ben-
efit from Indonesia’s rich endowment of mineral resources, appears to be spot on.

There were more than 130 people at the launch of the clubs and the announcement of initial club
sponsors - Caterpillar, Reed Exhibitions and Weir Minerals - and there was strong interest shown by
other potential sponsors as well as future club participants at the launch as well as during Ozmine
and other related events that week (contact dabdillah@mining-media.com). It seems the importance
of networking and education during these difficult times for the industry was recognized by many.
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From The Editor

Networking vital in difficult times

By John Miller /Editor
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SINGAPORE-listed LionGold Corporation has
helped a junior Australian company turn
around the fortunes of the historic Ballarat Gold
Mine, continuing a heritage of mining in the
Australian city which stretches back more than
150 years. Since completing a takeover of
Castlemaine Goldfields in 2012 and backing
up the mining expertise of that company with
its financial strength and business acumen, Li-
onGold has become a gold producer and aims
to make its mark on the world gold stage.

The mine is only a small producer com-
pared to the world’s major mines but difficult
geology and location under a settlement of
100,000 people make it a modern day suc-
cess story and one that has put the Victorian
Goldfields’ city back into the spotlight. The
operations and processing facilities are ringed
by Ballarat’s southern suburbs, the decline
extends 3.5km to the north under the city,
and the area being mined is about 4 blocks
from the city centre and about 600 metres
under the ground.

LionGold’s group chief operating officer
Matthew Gill, who is also managing director
of Castlemaine Goldfields, says the company
is intimately associated with the city which
means noise, dust, vehicle access and vibra-
tion are key environmental considerations.
“Another important factor is water manage-
ment with ground water discharge from the
underground mine treated and discharged
under our strict environmental discharge li-

cence. In line with other environmental li-
cence obligations, the cyanide solution used
in the processing of gold ore is treated (de-
stroyed chemically) and the resultant solution
contained on site within a purpose-built fully
lined and self-contained tailings dam along-
side the Yarrowee River.”

He says, “Community interaction is funda-
mental and there is a consultative committee
that meets quarterly and is chaired inde-
pendently. It is important in all mining opera-
tions but even more so here because of our
location. We recognize that it is important to
be proactive and some of our activities have
included a community survey, the publication
of a regular community newsletter, mine open
days, visits to local schools and we sponsor
a primary school teacher in the local area.”

The 1850s gold rush provided the kick-
start for mining in the region and there are
deep mining roots which mean most peo-
ple are interested in it and acknowledge its
importance. There is also the Sovereign Hill
gold mining tourist village next door to the
mine, the adjacent gold museum and Eu-
reka Stockade precinct marking the 1854
rebellion by gold miners, which add to the
mining heritage.

“We directly employ 150 people who all live
in the area while the gearing of indirect em-
ployment is about three-to-one, meaning
some 450 people benefit from our business,”
he says. “Our payroll is about $1 million a

month and then there are the goods and
services purchased locally. The employment
and mining heritage give us a degree of un-
derstanding and support by the community
that many other communities don’t have, but
we can’t take it for granted and have to keep
working at it. There are people in Ballarat who
don’t know we are here so our commitment
to consultation is vital. Our operations and
historic workings are screened by trees and
vegetation, including pine plantations, and to-
gether with extensive, ongoing engagement,
we believe the community has given us a li-
cence to operate.”

Gold processing results in 75% of the gold
being recovered using gravity processes
(gold is exceptionally heavy) with another
10% achieved through dissolving gold using
a cyanide solution. With the waste and
detoxified water then going into the tailings
dam, water recovery is important. No water
from the tailings dam is discharged to the en-
vironment. Castlemaine does extensive un-
derground mine water discharge monitoring.
Noise and dust are constantly monitored with
the nearest house only 200 metres away.
There is also a curfew on bringing goods and
materials onto the site with no deliveries at
night or on weekends.

Castlemaine Goldfields the company listed
on the Australian Stock Exchange in 2005
with three tenement packages in the Central
Victorian Goldfields – Castlemaine which was
the third largest gold producer in Victoria be-
hind Ballarat and Bendigo, and features
prominently in gold rush stories; Sebastian,
immediately north of Bendigo and site of the
Frederick The Great mine; and Tarnagulla,
well known for nuggets including the 71kg
Welcome Stranger found in 1869 and which
is the world’s largest alluvial gold nugget. The
Castlemaine tenement includes Wattle Gully
mine which was mined from the 1930s to the
1990s, producing over 400,000 ounces.
About 200 metres east of that mine the com-
pany discovered a parallel zone called the
Chewton Deposit and in 2008 a JORC in-
ferred resource of more than 600,000 ounces
was announced. The company is now drilling
to infill this resource.

New life for 

HISTORIC BALLARAT GOLD OPERATION

LionGold’s Ballarat Gold Mine is surrounded by residential and commercial properties in Ballarat’s southern suburbs.

By John Miller, editor The ASIA Miner
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Matthew Gill says, “In 2008/09 Castle-
maine Goldfields was one of hundreds of
junior mining companies competing for eq-
uity funding but complicated by an historic
perception among some investors and ana-
lysts that successful gold mining in the
modern era will never work in Central Vic-
toria. This was partly environmental (‘green
tape’) but primarily due to the narrow vein,
nuggetty geology, which presents difficulties
in drilling out to JORC standard due to the
large amount of drilling needed as well as
the volatility and variability of quartz miner-
alization and grades. History backs up the
perception with Bendigo starting and stop-
ping several times while the Ballarat opera-
tion took 20 years of gestation and lots of
money to get anywhere near production
and then it was sold to Lihir Gold which put
more into the project but didn’t proceed.”

Enter Lihir Gold
“The company Ballarat Goldfields was floated
in the 1980s, consolidated the entire goldfield
under one owner and tried putting in shafts
to access the ore but ran into technical issues
which consumed a lot of time and money,”
he says. “They finally put in a decline but got
to a point in 2007 where funding to develop
further was beyond its capacity. Then Lihir
entered the story. It was a successful com-
pany, annually producing 800,000 ounces on
Lihir Island in Papua New Guinea and look-
ing to diversify. Lihir paid around $350 million
for the asset in a share swap arrangement
and then spent $400 million from 2007 to
2009, building a large office complex, 500 ve-
hicle car park, twin declines, a 600,000
tonne/annum capacity mill and tailings dam,
and buying equipment, but then realized it
wasn’t going to deliver the 200,000 ounces
of gold/annum ‘tier one’ asset it hoped for.

“Lihir bought a vision that it was a 200,000
ounce/annum, 20-year mine life ore body
with a JORC inferred resource of 1.5 million
ounces and took two years developing it,
spending accordingly. The geology was more
complex and in my opinion it was always
going to be a challenge as a large-scale min-
ing operation.

“The old adage that grade is king is true
here and the cost to move a tonne of rock in
this environment is expensive, particularly if
there is no gold in it. The Ballarat goldfields’
average historical yield is around 8 or 9
grams/tonne and in 2012 Castlemaine’s yield
from Ballarat was around 7.4 grams/tonne
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LionGold’s group chief operating officer Matthew Gill and non-executive independent director Gary Scanlan at
the Ballarat mine’s first gold pour in September 2011.

The mill is processing 200,000 tonnes annually for about 50,000 ounces of gold, and has plenty of spare capacity.

Drilling and mining operations are taking place about 600 metres below Ballarat and about four blocks from the centre of the city.
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but Lihir was getting half that and the eco-
nomics were not there, so they ran the ‘For
Sale’ flag up the pole in 2009.

“Meanwhile, up the road Castlemaine Gold-
fields was watching this unfold and threw
their hat in the ring when they saw it was for
sale. Castlemaine made a non-binding bid of
a value a number of times more than its mar-
ket capitalization. Lihir was trying to sell as a
big company does with a data room of infor-
mation and all the things you would expect
to attract interest but it was the GFC and
people were keeping their hands in their
pockets. At the time Bendigo Mining was
having problems and if Lihir couldn’t make
Ballarat work, people queried what were its
chances of success.

“There was very little interest and Castle-
maine was successful, paying $4.5 million in
cash, which represented 1 cent in the dollar
for Lihir’s investment. Castlemaine backed
the environmental guarantee with a $4 million
bond to the government and there is a 2.5%
net smelter royalty, capped at $50 million,
now payable to Newcrest, which bought Lihir.
The sale included $1 million in stores inven-
tory and a team of 6 people from Lihir, and
Castlemaine then sold more than $2 million
worth of surplus plant and equipment. It was
a transformational year for Castlemaine, mov-
ing from small explorer to a near-term pro-
ducer and there are not too many juniors that
can boast a head-start into being a near-term
producer like we received, picking up plant,
infrastructure, permits, licence, the whole lot.”

A different strategy
Matthew Gill says Castlemaine was never
going to take up the Lihir strategy and saw
that you could spend a lot of money to pro-
duce a lot of ounces but the amount of profit
could be quite small. “We decided to aim for
quality over quantity, to be a 50,000
ounce/annum producer not 200,000 ounces,
to treat 220,000 tonnes/annum not 600,000
tonnes and to run the mill three days a week.
Our key focus was to ensure the yield – the
gold grade of the ore – was as high as rea-
sonably achievable, delivering a good margin
between the cost of mining and the revenue
received from sale of the gold.

“We put two drill rigs underground and
drilled for nine months to determine that there
was enough mineralization for at least two
years. The rigs are drilling as we go because
it’s not possible to drill from surface owing to
the mine being more than 600 metres under-
neath the city. We drill for structure as it’s prob-
lematic to fully drill out a resource above the
inferred category, and this gives us a rolling 2-
year mine life. Working to a 5-year mine life
would mean spending tens of millions and this
is not the space Castlemaine is in. We need to
justify where we spend capital and are now
extending the tails dam – this next stage will
add another 2 years storage capacity because
we believe this gold-bearing system will keep
going to the north with at least 1.5km ahead of
the 3.5km we have already advanced and
which has yielded 1.5 million ounces to date
from underground. The structural continuity

and robustness of what we have mined to
date supports this expenditure.”

Castlemaine Goldfields completed its nine-
month drill program, conducted its own fea-
sibility study, and commenced mining
underground at Ballarat in March 2011 by ex-
tending the decline, mined its first gold bear-
ing ore mid-year, poured first gold in
September 2011 and ramped up to steady-
state production by mid-2012. Matthew Gill is
proud to state, “From acquisition to gold pro-
ducer in 18 months is a tremendous credit to
our workforce and support from the commu-
nity, local authorities and shareholders.”

He says, “Exploration is important and we
are drilling underground at Ballarat as well as
regionally. We have a processing mill that is
more than twice the capacity of what we are
using so if we can discover other deposits we
have the spare capacity. What we are doing
shows there is room for small players as the
50,000 ounces produced annually would not
interest big players. With cash operating
costs under $1000 an ounce, it’s not a bad
margin at current gold prices and a lot of jun-
iors would be happy with that.

“If the Chewton drilling upgrades the re-
source we will consider a feasibility study for
underground operations, but this is some
years away. To complement the timeline, Tar-
nagulla has near-surface open pit potential.
We are doing soil and augur sampling, and
planning RC drilling. The turnaround should
be a lot quicker than an underground opera-
tion, even considering environmental and
permitting issues.

“We are also planning preliminary drilling from
underground to intersect the Ballarat West
goldfield, about 1.5km west of the mine. It pro-
duced almost 1 million ounces in its own right
at twice the gold grade of the Ballarat East field
where we are working now. It’s on our
doorstep and has potential to be accessed
from current underground operations. We have
potential north, which is where we are head-
ing, we will test west and 25km away to our
south is Berringa which was mined until the
1980s and has possibilities as an underground
operation and potential source of mill feed.”

The Ballarat Goldfield has produced about
12 million ounces since the 1850s and if
Castlemaine and Tarnagulla are added, is the
fourth most prospective gold holding in Aus-
tralia behind Bendigo, Kalgoorlie’s Super Pit
and Boddington. “While past performance is
no guarantee of future performance,”
Matthew Gill says, “we’ve got tenements that

The community is kept well informed about Ballarat operations through consultative committees and regular open days.
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have collectively produced 17 million ounces,
which is not a bad address but it needs the
capital, drilling and specialized geological and
exploration knowledge to succeed.

“We have the expertise to deal with the
unique geology. Exploration guys from the
Castlemaine tenements share experiences at
Ballarat, the mine general manager had the
same position at Bendigo, and I have worked
in Tasmania and Western Australia. We have
an expert from Snowdens here three days a
week and he travels the world examining dif-
ferent models. You don’t want to be all the
same as you can get stuck in a fixed way of
doing things and with a fixed model.”

Funding boost
Castlemaine did a capital raising to fund the
Ballarat purchase and 9-month drill program,
then another raising to commence develop-
ment. “We believed the $25 million raised
was enough to see us into production,” he
says, “but this relied on picking up small
satellite ore bodies underground on the way
to the main zone to bolster revenue. By No-
vember 2011 we realized these ore bodies
which were supposed to come in at around
4 grams/tonne were only yielding 2 to 3
grams. It doesn’t sound a lot but was the dif-
ference between having enough funds to
reach the main zone and not. We had to do
a $15 million raising quickly but the market
hates surprises. Our share price got ham-
mered, dropping from around 30 cents to 10
cents per share. Our market cap fell from
around $60 million to under $30 million, and
we only raised $10 million.

“Meantime, LionGold had changed its
focus from environmental manufacturing to a
gold mining business, had commenced the
takeover of Signature Metals with its Ghana
prospects and was looking for other oppor-
tunities. We were looking for someone to pick
up the $5 million shortfall and received a call
from Singapore asking if we were interested
in talking with LionGold. They had seen how
much had been invested here, that we had a
market cap of only $30 million, that we had
people, plant, property and equipment, and
were producing gold.

“When the friendly all-scrip takeover was
announced in March 2012 Castlemaine’s
share price was around 11 cents and the im-
plied value of LionGold’s offer was around 17
cents. What we didn’t realize was that there
were a few fund managers following LionGold
because it was one of the few positive share

appreciating gold companies. As shares
came on the market the funds bought them
and at the close of the offer Castlemaine’s
shares were up to 20 cents which meant
shareholders could sell on the market and
didn’t have to take up the takeover offer.
“Considering the circumstances and the 60%
premium provided by LionGold, I think it was
the right decision of Castlemaine’s Board to
recommend the offer and let shareholders
decide. There was a 96% take-up and the re-
mainder was compulsorily acquired which
meant we became a 100% LionGold sub-
sidiary. The ability to do what we want with
our projects in Australia is now underpinned
by the financial strength of a bigger company,
and there’s a lot to be said for that.”

LionGold’s vision
LionGold’s director, investor relations, Lesley
Bendig, says the company’s vision is to be-
come a serious mid-tier player in the gold in-
dustry within the next two years. “Our targets
by the end of 2014 are to have a minimum of
200,000 ounces of gold being produced an-
nually, 10 million ounces of resources and 2
million ounces of reserves.”

She says, “We started in the gold space
about two years ago looking at operating tra-
ditionally by obtaining prospects and proving
up resources through exploration and drilling
but then recognized there are many existing
operations well below their asset value, so why
not leapfrog the early stages and move straight
into developing mines and producing gold.

“Castlemaine is extremely important to Li-
onGold. At present it’s our crown jewel be-

cause it’s our only producing mine and has
turned around, being worth more now than
when we bought. It’s over-capitalized to
some extent but this gives us growth oppor-
tunities in the region and we can process
third party ore from the area.

“We also have property in Africa through our
Signature Metals acquisition, have a project in
Bolivia, are the major shareholder in CitiGold
whose asset is at the famous Charters Towers
goldfield in north Queensland and have re-
cently taken an interest in a Canadian property
through Acadian Mining Corporation in Nova
Scotia, an area which we believe has been very
under-explored. We don’t always take 100%
of a company at first but just an initial stake
which enables us to get closer to the project.”

Lesley Bendig says, “I think we will grow rap-
idly over the next two years and largely via ac-
quisition. We have looked at Asian opportunities
but none have passed our screening criteria.
Acquisition costs to date have been below
US$26 an ounce and in order to provide share-
holder value, we need to obtain assets at a dis-
counted price and then add value. 

“In Victoria we believe we have the classic
pipeline to sustain production, lengthen opera-
tional life and expand in the future,” Matthew Gill
says. “LionGold can assist but we have to com-
pete for funds with its other projects. When con-
sidering our $3 million drilling program at
Castlemaine for example, we must realize Lion-
Gold also has 12km of undrilled Ashanti Shear
Zone strike length in Ghana, 80km up the road
from AngloGold Ashanti’s 32 million ounce
Obuasi mine. This provides healthy competition
and is a nice problem to have.”
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Owing to its suburban location and presence of denuded historic workings revegetation is an important aspect of
the mine’s environmental programs.
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Asian Intelligence

THE declining rate of new gold discoveries
and grades across the global market during
the last decade has accelerated in the last
4 years. Data from IntierraRMG reveals that
the 2-year period from 2003 to 2004 was
the best in the study range, with more than
400 million ounces of new gold discovered.
This includes inferred, indicated and mea-
sured ounces with an average grade of 1.65
grams/tonne.

In contrast, 2005 and 2006 had the lowest
number, with just over 150 million new gold
ounces discovered - albeit with a similar

grade. Discoveries then increased signifi-
cantly during 2007 to 2008 with greater than
390 million ounces. The average grade also
increased significantly to 2.65 grams/tonne -
the highest in the 10 year period. 

Over the next two years, slightly more than
250 million ounces were discovered with a
declining grade of 1.25 grams/tonne. This
deterioration continued through 2011 and
2012 as the amount of new gold ounces dis-
covered dipped below 225 million ounces
with a reduced grade of 1.17 grams/tonne. 

In the 10-year study period, Africa led the

way with new discoveries of 479 million oun-
ces of gold with an average grade of 2.8
grams/tonne. Next was North America, alt-
hough with significantly less new ounces of
290 million, and with a much lower grade of
1.3 grams/tonne. Europe had the third most
new discoveries with 240 million ounces but
with a higher grade than North America of 2.0
grams/tonne. South America recorded 188
million ounces, while Australasia saw 74 mil-
lion ounces of new discoveries with an ave-
rage grade of 1.4 grams/tonne.

Meantime, funds raised for mineral explora-
tion in the three months to December 31, 2012
reveal a welcome improvement compared with
a dismal September quarter. Moreover, finan-
cings by exploration companies themselves
also saw growth during the same period. 

As indicated in IntierraRMG’s quarterly State
of the Market Exploration Report financing for
exploration reached US$1.49 billion in the final
2012 quarter, compared with US$0.65 billion
in the September quarter. Toronto Stock Ex-
change was the largest source of exploration
funds for the quarter (US$586 million) followed
by the Australian Stock Exchange (US$519
million) and the TSX Venture Exchange
(US$319 million) - all measured in terms of the
primary exchanges for each financing. 
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Rate of gold discoveries declines

SENTOSA Mining has purchased the Darvii
Naruu Copper-Gold Project in western Mon-
golia’s Gobi-Altai province. The project com-
prises seven semi-contiguous licences with a
total area of 62,735.8 hectares and it has
been obtained as part of the acquisition by
Sentosa of privately owned Australian and
Mongolian companies. It is within the South
Gobi Arc which hosts Rio Tinto’s world-class
Oyu Tolgoi porphyry deposit, one of the
world’s largest copper-gold deposits.

Under the terms of the acquisition agree-
ment Sentosa will spend Aus$150,000 on a
work program which will involve flying an ae-
romagnetic and radiometric survey. The re-
sults of this will be analysed and Sentosa
than has the right to decide whether to pro-
ceed with the acquisition. Should it decide to
proceed, it will issue 5.5 million fully paid or-
dinary shares and a 0.5% net smelter royalty

to the vendors as consideration for a 100%
interest in all of the tenements.

Historic exploration has defined multiple
prospects at Darvii Naruu with the premier
prospect being Mushroom Reef which has
characteristics comparable with a surface al-
teration footprint of a porphyry copper-gold
deposit. There are numerous occurrences of
malachite in fractures with low to high grade
gold and copper in outcropping quartz veins
as well as moderate anomalism of silver, ar-
senic, antimony zinc and molybdenum in soil
and stream sediments. Maximum rock chip
values of 5.8% copper and 34.4 grams/tonne
gold have also been collected.

Porphyry systems in Mongolia vary in
size, composition and nature. In compari-
son to Mushroom Reef the major minerali-
zed centres targeted at Oyu Tolgoi occur
coincident with regional, northerly-bearing

structures with strike lengths of about
4km. Mushroom Reef , like Oyu Tolgoi, is
predominantly hosted by Devonian-aged
mafic extrusive rocks. Enrichment of cop-
per and gold in soil occur along linear cor-
ridors exceeding 3km in length.

The copper values in the soils range up to
354ppm and gold up to 126ppb. Based on
the elevated concentrations of copper and
gold in soil and the depletion of other ele-
ments it is possible that Mushroom Reef is
prospective for a partially exposed, near-core
position of a copper-gold porphyry system.

Anomaly 13 is 8km south of Mushroom
Reef and anomalous rock chip samples are
associated with widespread ultrabasic rocks
present as either sills or possibly flows inter-
bedded in a series of shallow marine sedi-
ments. Highly encouraging rock chip samples
have also been collected. 

Sentosa acquires Mongolia copper-gold project

Gold discoveries and grades during the past 5 financial years.
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EVOLUTION Mining’s Mt Carlton gold-silver-
copper mine near Townsville in northeast
Queensland was officially opened in April by
Queensland Premier Campbell Newman. Mt
Carlton is Evolution’s fifth operation and is
expected to be the lowest cost mine in the
portfolio from the 2014 financial year. Once
in full production average annual payable
gold production is expected to be about
55,000 gold equivalent ounces at C1 cash
costs of less than Aus$500 per ounce after
by-products credits.

Speaking at the opening Premier Newman
congratulated Evolution on its commitment to
the region with the company having invested
more than $200 million since 2006 on explo-
ration, evaluation and development of the
mine. “I’m delighted by the jobs created, the
skills to be learned, and by the boost to local
businesses and the Queensland economy.
Mt Carlton is expected to create around 135
fulltime jobs when the mine is in full produc-

tion and further boost the competitiveness of
Queensland’s resources sector.”

Many guests attended the official opening
and also heard from Evolution’s executive
chairman. “To be opening a mine, only seven
years since its discovery in 2006, is a tribute to
the business environment in Australia and in
particular Queensland. The current mine life is
at least 12 years and we expect this will be si-
gnificantly longer through exploration success.

“We must also advance the social and eco-
nomic conditions of the communities in which
we operate. At a practical level, this means
supporting local businesses in supply and pro-
curement, sponsoring apprenticeships and
training opportunities for young talented indivi-
duals, maintaining a strong focus on local re-
cruitment and being active and positive
contributors to the community,” he concluded.

The Mt Carlton processing plant is in ramp-
up stage and full capacity is expected to be
achieved on a sustainable basis in the Septem-

ber quarter. As at April 8 the plant had proces-
sed about 10,000 tonnes of ore from A39 with
average grade of 217 grams/tonne silver. Ave-
rage silver recovery to concentrate has been
67.6% with 689 dry tonnes of concentrate pro-
duced. Concentrate has been trucked to
Townsville awaiting shipment to China for smel-
ting. The first shipment, to Humon Smelting
Co, is expected to occur during May.

Mt Carlton’s V2 deposit boasts measured,
indicated and inferred resources of 25.2 mil-
lion tonnes @ 1.7 grams/tonne gold, 19
grams/tonne silver and 0.24% copper for
1.35 million ounces of gold, 15.1 million oun-
ces of  silver and 59,700 tonnes of copper.
The A39 deposit has resources of 2.7 million
tonnes @ 178 grams/tonne silver and 0.12%
copper for 15.49 million silver ounces and
3100 tonnes of copper. Evolution operates
the Cracow, Mt Rawdon, Pajingo and Mt
Carlton mines in Queensland and the Edna
May mine in Western Australia.
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Evolution opens Mt Carlton mine

COMMISSIONING of stage 1 of Direct Nik-
kel’s (DNi) unique nickel extraction process
test plant in Perth has been successful. The
company views results of the first three
months of operations as very successful and
a strong indication that demonstration of the

DNi Process on a continuous basis will be
achieved during the year.

DNi has developed a potential nickel ex-
traction process game-changer in the global
nickel sector. The DNi Process is unique hy-
drometallurgy that not only treats both limo-

nite and saprolite ores but does so economi-
cally with industry competitive capital and
operating costs. In doing so, the process has
potential to add materially to the prospective
value of nickel laterite resources which re-
ceive access to the process.

Hot commissioning has been achieved over
three months. For the first part of that period
activity focused on the leaching, solid liquid
separation and intermediate product circuits.
These units quickly achieved design metall-
urgical performances. In the latter stage of
hot commissioning the nitric acid recovery
circuit was brought into use.

The running strategy is to have continu-
ous operating campaigns for 10 days follo-
wed by a five day break. Campaign 6,
which started in early April, focused on run-
ning the complete stage 1 flowsheet with
recycle of recovered acid and magnesium
oxide. DNi’s CEO Russell Debney says the
company is on schedule with plans to deli-
ver a completed test plant program in 2013
following the successful delivery of stage 1.
“We are on schedule and performing to de-
sign, which is rewarding for all involved in
the commissioning.”

Direct Nickel stage 1 test success

Direct Nickel test plant operations personnel Yohanes Tandi and Chris Mwaba. 
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Central Asia

KAZAX Minerals has completed the acqui-
sition of a 75% interest in the Lomono-
sovskoye Limited Liability Partnership (LP),
which holds unrestricted exploration and
production rights to the Lomonosovskoye
(Lomo) iron ore deposit in Kazakhstan. The
other 25% of LP is held by Kazakh state
agency Tobol.

Lomo is in the northwest corner of the coun-
try, 618km northwest of the capital Astana and
50km west-southwest of the regional capital
of Kostanay. It lies 15km northwest of the town
of Rudny with primary access by highway from
Kostanay, via Rudny. The project boasts mea-
sured and indicated resources of 333.5 million
tonnes grading 36.6% total iron, and 108.7
million inferred tonnes grading 34.8% iron. Mi-
neralization remains open at depth and along
the lateral extents.

Kazax Minerals’ president David Savage
says, “The completion of this acquisition is a
key step forward for the company and paves
the way for Kazax to move forward into an
operational stage in 2013. We are very exci-
ted to have received all approvals from the
Kazakhstan Government for this acquisition
and are appreciative of the support that the
government departments involved have pro-
vided. We are well on track to complete all re-
maining approvals in the first half of this year

and aim to commence operations in the third
quarter of 2013.”

He says the company has completed a se-
cond round of tender meetings with selected

Chinese contractors who are bidding for the
process plant EPCM. “Two of them, CNEEC
and TCC, in particular are bidding aggressi-

vely, and both have committed large teams
to work on their bids. Both candidates have
approached their central bodies and received
approval for funding support, which only con-
firms their serious commitment to bidding
and funding our project. CNEEC have locked
in with ICBC, one of the major Chinese Go-
vernment banks, as their funding partner.
ICBC have made direct contact with us and
things are progressing very well.”

David Savage says, “We have separate
packages out to several bidders for the crus-
hing and screening circuits of the plant and
are receiving bids directly for all key plant
components to enable our team to build up
alternate pricing to Chinese EPCM contrac-
tors so we are sure we are getting the best
possible offers.

“Our project team is compiling the various
components of the NI 43-101-compliant
bankable feasibility study (BFS). This is a
large, complex task to achieve, and the de-
dicated team will continue to remain focused
on this major component that will confirm the
mine viability and economics. Our team has
also had continued discussions with several
Russian lenders for debt finance support.
Both Sberbank and Alfa Bank are conducting
their due diligence reviews, and VTB will be-
come involved post completion of the BFS.”
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Kazax closes Lomo iron ore acquisition

NEW resource and reserve estimates have
been completed for Manas Resources’ Sham-
besai Gold Project in the Kyrgyz Republic.
There is now 95% of the resource within the
measured and indicated categories while there
has also been a significant increase in high
grade oxide resources within the design pit.

The total JORC-compliant measured, indi-
cated and inferred resource estimated from a
new geological model total 8.1 million tonnes
@ 2.69 grams/tonne gold for 697,000 oun-
ces. The cut-off grade for oxide resources is
0.3 grams/tonne and for sulphide resources
is 0.75 grams/tonne. The resource includes
500,000 tonnes @ 1.9 grams/tonne for
29,000 ounces of inferred material. The new
model has been developed by CSA Global in
conjunction with Manas’ in-house team.

The updated estimate has increased confi-

dence levels to include 1.2 million tonnes of re-
source classified as measured, including 1 mil-
lion tonnes of oxide and 200,000 tonnes of
sulphides, and has increased the indicated
estimate by 1.1 million tonnes. The total high-
grade oxide resource from surface has increa-
sed more than 15% to 2.43 million tonnes @
4.4 grams/tonne for 346,000 ounces.

Shambesai is now confirmed to have a
proven and probable reserve of 2.5 million
tonnes @ 3.4 grams/tonne for 277,000
ounces of gold. All ore volumes to be in-
cluded in a bankable feasibility study (BFS)
will be in these categories. The new re-
serve will form the basis for the BFS which
was expected to be completed by the end
of April. An independent assessment of the
BFS will then be undertaken by Perth-
based consultants Mintrex.

Manas’ managing director Stephen Ross
says, “We are extremely pleased with the
results of the resource and reserve re-esti-
mation which uses adjusted cut-off grades
to better reflect the oxide and sulphide mine
plans. In particular, the significant overall in-
crease in ounces within the high-value oxide
resource and reserve provides a much hig-
her confidence level in our estimates for
debt financing purposes.” Debt interme-
diary Optimum Capital has been engaged
for project financing purposes.

Meantime, Manas has finalized plans for
a 2‐tranche capital raising of Aus$5.1 mil-
lion through the issue of 51 million shares
at 10c each to accelerate permitting and
development activities at Shambesai. The
private placement will be managed by
Blackwood Capital. 

Boost in Shambesai high-grade oxide resource

Examining core from the Lomonosovskoye iron ore deposit.

Kazax Board members visit the project in northwest
Kazakhstan.
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A MAIDEN JORC-compliant resource of 255
million tonnes of coal has been established at
Celsius Coal’s Uzgen Basin project in the Kyr-
gyz Republic. The resource includes 230 million
inferred tonnes at the Kargasha deposit and 25
million inferred tonnes at the Kokkia deposit.

The resource, completed by Australian
technical consulting firm G&S Resources,
is based on results from Celsius’ 2012 dril-
ling, Soviet-era drilling and information from
180 adits within the project areas. Clear
potential remains to further increase the re-
source inventory and to convert inferred re-
sources to indicated and measured through
infill and extensional drilling at Kargasha, in-
itial drilling at Kokkia and compiling a re-
source estimate at Min Teke.

Metallurgical test work has confirmed coal
of coking quality with moderate sulphur, low
phosphorous and an average FSI of between
7 and 7.5 with good consistency across
seams. This work has indicated a potential
high yield of greater than 60% into less than
10% ash product coal.

Celsius’ managing director Grant Thomas
says, “At 255 million tonnes, this very large
maiden coal resource with high yield and
good coking characteristics, positions Cel-
sius to become a significant coking coal pro-

ducer. We also have great exploration poten-
tial and the funding in place to execute an ag-
gressive work program which will happen
during this Kyrgyz summer.”

Meantime, Celsius has received the first
tranche of a $10 million strategic funding ar-
rangement with the Singapore-based Blu-
mont Group which will pay for its 2013
exploration and development program. The
$5 million payment was received in return for
more than 227 million Celsius shares.

Grant Thomas says this tranche is the
first step in a long and fruitful strategic alli-
ance. “The funding provides the comfort
required to continue with our accelerated
physical exploration program and enables
us to focus on further proving up our exi-
sting projects in Kyrgyz Republic. Howe-
ver, we are also excited for the opportunity
to review other potential projects in Central
Asia with Blumont, which we hope will
build on our current portfolio.”
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Maiden 255 million tonne Uzgen Basin resource

SAMPLING by White Cliff Minerals along
trenches and bulldozer cuttings at the Cha-
nach Copper-Gold Project in the Kyrgyz Re-
public has identified several new zones of
copper mineralization. Drilling during the last
field season has also confirmed the orienta-
tion and tenor of the mineralized system.

The copper trenching results are particu-
larly encouraging with assay values up to
4.12% copper. The best overall results were
obtained from the top of the skarn contact
with 8 metres @ 1.72% copper within 33
metres averaging 0.85% copper and 24
metres @ 0.48% copper. The mineralization
occurs as supergene copper oxides and
secondary copper sulphides. There is signi-
ficant potential for this zone to extend along
strike to the north and south.

These results are 100 metres above and
offset from an intersection of 33 metres ave-
raging 0.66% copper that also occurs along

the thermally metamorphosed skarn contact.
The 2012 drilling program consisted of

five holes for a total of 623 metres and was
designed to extend the existing minerali-
zed zone to the east as well as test the
skarn contact and a magnetic high adja-
cent to the skarn contact. It succeeded in
extending the main existing mineralized
zone 100 metres to the east with one hole
intersecting 26 metres @ 0.3% copper wit-
hin an alteration halo of 88 metres @
0.17% copper. A second hole drilled on
the same section, 100 metres to the north
and 50 metres higher in elevation, intersec-
ted 5 metres @ 0.4% copper within 25 me-
tres @ 0.17% copper in the upper parts of
the mineralized system.

Based on drilling results to date the mine-
ralisation is interpreted to form a moderate
grade (0.3 to 0.5% copper) supergene blan-
ket of mineralization above a series of dee-

per, steeply dipping, higher grade (0.5 to
2.3% copper) shear zones. There appears
to be three mineralized zones about 500
metres long, up to 100 metres wide at sur-
face and narrowing to 3-10 metres wide at
depth. Mineralization is open to the north,
south at depth and along strike to the east.

Drilling also identified 12 metres @
0.36% copper across the thermally meta-
morphosed contact between the grano-
diorite and the overlying limestone. Drilling
at the magnetic high did not identify any
mineralization.

The Chanach project is in the northwest
region of the Kyrgyz Republic and covers
83sqkm. White Cliff and joint venture part-
ner T2 Gold own 90% of the project on an
equal basis. The partners are planning an
exploration program for the 2013 field sea-
son and seeking a funding partner to ad-
vance the project more rapidly.

Chanach sampling identifies new copper zones

Celsius Coal owns 80% of the Uzgen Basin project which includes Kargasha, Kokkia and Min Teke deposits. It
also owns 90% of the Alai Range projects, comprising Sary Mogol and Bel Alma.
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ORSU Metals Corporation has entered into
an exclusive agreement to jointly explore the
East Balkhash 2 licence area in Kazakhstan.
The agreement has been signed with Asem
Tas-N LLC, a privately-owned Kazakh regi-
stered company and owner of the subsoil use
contract for the project.

Orsu is granted the exclusive right for a
period of 175 days, ending in September,
subject to extension by mutual agreement
of the parties, to explore and participate in
the Balkhash project. During this period
Orsu and Asem Tas will continue to jointly
explore the project, including geophysical
works and verification drilling of exploration
targets. Orsu will provide about
US$900,000 in funding for exploration
work, including $130,000 already spent in
2013 as part of the predecessor agreement.

Asem Tas will apply to transfer the explo-
ration licence for Balkhash to a new Kazakh
legal entity jointly owned by Orsu and Asem
Tas, which will be a subsidiary of Orsu, with

Orsu holding an effective interest of 55%. A
transfer of the exploration licence to the JV
company will be conditional upon obtaining
a formal waiver of the Kazakh Government’s
pre-emptive right.

On effective transfer of the licence, Orsu
has agreed to pay Asem Tas up to US$1.5
million to compensate it for historical explo-
ration costs incurred prior to 2012; $20 per
tonne of economically extractable copper
equivalent, up to a maximum of $10 million,
less any amount paid in exploration compen-
sation on or before completion of a positive
preliminary economic assessment study; and
$20 per additional tonne of economically ex-
tractable copper equivalent, up to a maxi-
mum of $15 million, less any amounts paid
above, on completion of a positive definitive
feasibility study (DFS).

Orsu will finance the works until completion
of the DFS and Orsu will be responsible for
debt financing. Under the terms of the agree-
ment, Orsu will have the right to buy-out all

or part of the interest of Asem Tas in the JV
company, for cash or shares, at a price de-
termined by an independent expert.

Meantime, Orsu has appointed Chris
Power as technical director, replacing Ray-
mond Oates who has resigned from the po-
sition. Chris Power was previously project
manager for the company’s Karchiga project.

Orsu’ primary focus has been the Karchiga
volcanogenic massive sulphide deposit in ea-
stern Kazakhstan with a total probable re-
serve estimate of 10 million tonnes of
sulphide and oxide ore containing 1.666 mil-
lion tonnes of copper at an overall average
grade of 1.67%, of which 1.452 million ton-
nes is amenable to flotation and 21,400 ton-
nes is amenable to heap leaching.

The company has received approval for
the Karchiga technical project and expects
to receive the remaining local regulatory ap-
provals during the current quarter. These
will permit Orsu to commence construction
of mine and processing facilities.
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Exploration agreement for East Balkhash project

FRONTIER Mining has resumed operations at
its flagship Benkala Copper Project in northwest
Kazakhstan following the winter shutdown.
Frontier anticipates shipping of cathodes from
Benkala to begin in the first week of June.

The operations team has been on site over
the past weeks preparing for operational re-
start to allow leaching to begin. Agglomerated
ore had been loaded onto pads before De-
cember to facilitate an immediate start-up, wit-
hout the need for crushing stockpiled ore, or
depending on activity resuming at the mine.

This year Frontier will continue to work on
the expansion of the Benkala site from an
annual capacity of 7000 tonnes to 10,000
tonnes and will spend an additional US$6
million of Capex on additional leach pads,
improvements to the crushing and agglo-
meration process and general site enhan-
cements. The preparations made in 2012
will also allow cathode production to conti-
nue alongside enhancement and expansion
activities at the SX-EW plant.

Frontier’s chairman and CEO Yerlan Aliyev
says, “We are keen to resume operations at
Benkala with all haste. Continued develop-
ment of the site offers considerable benefits to

both the company and our shareholders, and
I am in no doubt that is a prudent investment.”

The project is about 450km east of Aktobe
(formerly Aktyubinsk) and 100km south of
Zhitigara in northwest Kazakhstan, close to

the Russian border. Located within the Urals
copper/gold ore belt, the area presents fa-
vourable geography, the water table is within
25 metres of the surface and the flat land-
scape is ideal for heap leach processing.

Current open pit mining targets near sur-
face oxide mineralization, developed to a
depth of 30 metres. Exploration is under way
at the South Benkala deposit, about 10km
from Benkala, which will benefit from the
newly established infrastructure, extending
the project life span.

Frontier has received credit committee ap-
proval from Sberbank head office in Moscow.
The agreement provides KazCopper LLP,
Frontier’s wholly-owned subsidiary, with a
loan and credit facility to the value of US$17.9
million. The new facility is for five years and
comprises two components - a US$6 million
increase in the Capital Investment Loan at an
interest rate of 9% and a US$11.9 million in-
crease in the Working Capital Credit Facility
at an interest rate of 8.5%. Sberbank has
provided Frontier with loan facilities since
2011 and the additional loan brings the total
amount of existing Sberbank facilities to
US$52.9 million.

Work continues on Benkala expansion

Trucks lined up for use at the Benkala Copper Project.

Excavation work at Frontier Mining’s Benkala project.
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CHAARAT Gold Holdings is targeting the se-
cond half of the year to begin heap leach
production at Tulkubash, which is part of the
Chaarat project in the Kyrgyz Republic. Star-
ting with the heap leach process (HLP) rat-
her than the carbon-in-leach (CIL) method
will reduce the project’s capital cost and
power requirements.

The first stage development of Tulkubash in-
volves processing low-sulphur clean ore. Du-
ring the 2012 exploration season the company

identified that the open pit potential of Tulku-
bash was greater than previously estimated
and that the shallow material of this deposit
and that at Kiziltash is amenable to HLP.

Further drilling was undertaken to deli-
neate the heap leachable material. At Tulku-
bash it is estimated that about 2.7 million
tonnes of resource at a grade of 2.06
grams/tonnes is suitable for HLP. The de-
posit is open towards the north.

In addition, potential heap leachable mate-

rial in the Kiziltash section has been identified.
Metallurgical tests are being conducted and
initial results have been encouraging. If results
are confirmed, the open pit mineable heap
leachable resource may increase by up to an
additional 4.8 million tonnes @ 3.29
grams/tonne. The lower power requirement
will reduce the cost of production while
power is still supplied by diesel generators.

Production capacity will initially be constrai-
ned by the size of the mining fleet. In addition,
the lower head grade caused by a lower cut-
off and the lower recovery from a HLP ope-
ration means the company anticipates initial
annual production capacity of about 21,000
ounces. However capacity, which is effecti-
vely only a matter of upgrading the fleet and
some minor modifications to the processing
circuit, can be increased quickly and is ex-
pected to reach 50,000 ounces during 2014.

The company has already invested in the
design of the proposed final layout of a CIL
production facility capable of supporting an-
nual production of about 200,000 ounces.
Far as possible, elements of the HLP will be
located in their final location, within the enve-
lope of the full size plant, to allow expansion
to be implemented as smoothly.
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Chaarat to begin with Tulkubash heap leach

CENTRAL Asia Resources expects to re-start
commercial mining at Dalabai Gold Project in
Kazakhstan in the near future. The company
temporarily suspended operations last No-
vember after a number of equipment failures
delayed the stacking of ore on heap leach pad
two. As a consequence of the delays irrigation
of pad two would have had to begin during
winter which was technically unfeasible.

The temporary suspension has allowed the
company to undertake necessary improve-
ments to the processing plant, looking to deal
with mercury and copper deposition issues,
as well as build up a critical spare parts in-
ventory and further streamlining of the organi-
zational structure.

The company managed to reach its prelimi-
nary targets after starting trial mining in Fe-
bruary 2012 and generated sufficient cash to
construct pad two from internal resources.
Cash costs of about Aus$1000 per ounce

were achieved despite only one pad being in
operation. Central Asia planned to simultane-
ously operate both pads to optimize results
and was targeting ongoing operations with as-
sociated cash costs of Aus$700 per ounce.

Central Asia has terminated its joint venture
agreement with Manas Resources in relation
to the Altyntas Gold Project. Under the agree-
ment Manas had the right to earn up to 70%
in the project by spending Aus$2 million on ex-
ploration and mine development. By mutual
agreement, the parties have terminated the ar-
rangement and Central Asia will reimburse
Manas the expenditure incurred by it to date.

The company has also finalized the raising
of $750,000 for an issue of convertible notes.
Also, as announced in December 2012, Mill-
star Holings SA and the company executed
a deed of amendment to Millstar’s loan
agreement and the $3 million loan repayment
date was extended to December 15, 2014.

In consideration for the extension, the com-
pany, subject to shareholder approvals, has:
• Granted Millstar the right to convert a por-

tion or all of its loan into ordinary shares at
the lower of 2 cents or the issue price of
any future capital raising; and

• Agreed to issue Millstar with options to ac-
quire shares in the company that, upon
exercise, would represent 10% of its is-
sued capital at the date of the options
issue. These options will have an expiry
date of December 15, 2013, and an exer-
cise price of the lower of 2 cents or the
issue price of any future capital raising.

The company has recently completed a ca-
pital raising at $0.01 per share, thus the Mill-
star loan conversion and options prices are
$0.01. The parties have agreed to fix the
number of options issued to Millstar at
83,810,000. Millstar has expressed interest
in converting $1.4 million of the loan.

Dalabai mining expected to resume shortly

Chaarat Gold Holdings’ Chaarat project is in the northwest of the Kyrgyz Republic with impressive infrastructure.
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A DRAFT feasibility study is nearing comple-
tion for the construction of a second SX-EW
plant and associated infrastructure at Central
Asia Metals’ Kounrad Copper Project in Ka-
zakhstan. A decision will be taken by the
Board later in the year following further leach
testing of the Western Dumps, hydrological
surveys and once the transfer of ownership
of the remaining 40% of the project has been
completed from the SAT Group.

Metallurgical testing is still being underta-
ken, the results so far have confirmed that
acid leaching of the Western Dumps show re-
covery up to 45% of the contained copper
compared to previous estimates of 40%.
These results correlate closely with the acid
soluble copper assays returned from the ana-
lysis of more than 2200 samples from drilling
conducted on the dumps in 2011 and 2012.

In addition, the results of these tests corre-
lates closely with the calculated recoveries
obtained from the pilot plant operations on
the sulphide dumps conducted from July to
December 2011. A recovery of 45% was cal-
culated based upon a borehole head grade
sample, and the PLS and raffinate solutions
treated and generated through the pilot plant
over this period. Column leaching test work
continues to establish predictive leach reco-
very curves and determine reagent consump-

tions. Additionally, during 2013 geophysics
and geotechnical surveys will be undertaken.

The Kounrad site consists of two areas se-
parated by the Kounrad open pit, namely the
Eastern and Western dumps. The minerali-
zed material being leached in the current
phase of the project is contained within the
Eastern Dumps. Based on an estimated re-
covery rate from the test work conducted wit-
hin this area, management estimates that
there is sufficient resource for in excess of
eight years of operations at the current plan-
ned annual output of 10,000 tonnes.

The company’s CEO Nick Clarke says, “The
conclusion of the SAT transaction has taken
longer than the Board had envisaged due to
the local requirements associated with the
transfer of the subsoil use contract and finali-
zing project documentation with the SAT

Group. It could take a further 12 months to
complete the process and the timing is depen-
dent upon the receipt of the relevant waivers
required from the Government of the Republic
of Kazakhstan. The company will endeavour
to complete this process as quickly as the re-
quired statutory procedures permit.”

The strategy of the company looking forward
is focused on increasing copper production
output, either through organic growth at Koun-
rad or the consideration of other potentially
profitable opportunities which may present
themselves. The key objectives for 2013 are
the production of 10,000 tonnes of copper,
maintaining tight control over production
costs,  completing the transfer of 40% owner-
ship to the group, to sell other assets held for
sale for a reasonable consideration, and to ob-
tain the mining licence at Alag Bayan.
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Study examines second Kounrad plant

GLOBAL Coal Management Resources Plc
(GCM), formerly Asia Energy, has solicited
help from Malaysia in a bid to get approval of
the government of Bangladesh for explora-
tion of the Phulbari coal project. The com-
pany has failed to get approval from relevant
authorities to exploit the coal mine despite at-
tempts over the past decade.

According to the deal signed with private
firm Mettiz Capital Limited in early February,
GCM will award Mettiz a directorship and a
large number of options if the Malaysian firm
can help secure approval by the end of 2013,
the last year of the present government under
the periodic electoral cycle. The next general
election is due to be held at the end of this
year or early next year.

GCM has engaged Mettiz to conduct the
official formalities for obtaining the approval
for exploration and setting up a mine-mouth

coal-fired power plant at Phulbari. Although
Mettiz is an investor company, the firm has
been authorized to advise the GCM Board re-
garding the project. The deal between Mettiz
and GCM will be terminated if the former fails
to gain the approval by the end of the year.

The National Committee on Protection of
Oil, Gas and Mineral Resources, Power and
Port  has been opposing Phulbari exploration
on environmental and economic concerns. A
proposed meeting between Prime Minister
Sheikh Hasina, who is also in charge of the
Ministry of Power, Energy and Mineral Re-
sources, and GCM chairman Gerard Holden
has not yet taken place.

GCM says the Phulbari Coal Project is a
substantial, world-class coal resource that
would support a long-life, low-cost mining
operation and is the only such deposit in
Bangladesh that has been subjected to a full

feasibility study including an Environmental
and Social Impact Assessment prepared to
international standards. It would be a land-
mark project for Bangladesh and would deli-
ver substantial benefits to the country and
local community. 

GCM, which has been making attempts
since 1995 to explore Phulbari, estimates
the project to have about 572 million ton-
nes of highly bituminous coal. If explored
and developed, the coal project is likely to
create 17,000 new jobs and ensure the
livelihoods for 40,000 people during exploi-
tation over the next 35 years.

The mine would help not only generate up to
4000MW of electricity but also move Bangla-
desh fast towards its goal of getting 50% of
electricity needed in the country from coal-fired
power plants. Bangladesh has five coal fields
with estimated reserve of some 3 billion tonnes.

GCM engages help in bid for coal approval

Central Asia Metals’ processing facilities at the Kounrad Copper Project in Kazakhstan.
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Central Asia

OWING to a number of delays during early con-
struction stages, Kryso Resources does not ex-
pect to complete the underground mine and
associated infrastructure at the Pakrut Gold
Project in Tajikistan by the scheduled time of
March 2014. AIM-listed Kryso retains full confi-
dence in the construction and project potential,
and will advise a new target date for completion
of construction and commencement of gold

production at Pakrut in due course.
Kryso was granted an exploration and trial

licence over the Pakrut licence area, covering
63sqkm, in April 2004. The licence is located
in the Tien Shan Gold Belt. Kryso’s primary
goal is to bring the Pakrut project, of which it
has 100% ownership, into production. 

Tien Shan is a belt of folded rocks that ex-
tends from near the Aral Sea in Uzbekistan

through the northern part of Tajikistan into
China and then into Mongolia. It contains the
world’s second largest known gold resources
after the Witwatersrand in South Africa. Pa-
krut, which lies within the southern portion of
the belt, is three hours by road northeast of
the capital city of Tajikistan, Dushanbe.

In January 2012, the Ministry of Energy and
Industry of the Republic of Tajikistan formally
announced the issuance of a Mining Licence
to LLC Pakrut for the Pakrut project. The mi-
ning licence is valid until November 2, 2030,
and the amount of ore that can be mined is
variable depending on the mine plan. The
mine plan submitted to the Ministry envisages
an initial annual processing capacity of
660,000 tonnes of ore, increasing to 1.32 mil-
lion tonnes from 2017.

The project reserves under the Russian clas-
sification system, which total 1,257,454 ounces
at a cut-off grade of 0.5 grams/tonne, were ap-
proved by the State Committee for Reserves
Tajikistan on December 15, 2008. The latest re-
source estimate was completed by Snowden
in May 2012 and they defined a total JORC-
compliant resource of 5,020,000 ounces, as-
suming a 0.5 grams/tonne cut-off grade.
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Delays in Pakrut construction

ATTEMPTS by Stans Energy to resume pro-
duction at the Kutessay II rare earths mine in
the Kyrgyz Republic look set to face further
delays owing to ongoing legal action. New
legal proceedings have recently been initiated
by the Kyrgyz State Prosecutor’s Office
against the Kyrgyz State Geological and Mi-
neral Resources Agency (SGA).

The State Prosecutor’s Office has put for-
ward an application to lift the three-year sta-
tute of limitations to allow them to present to
the court their claim of request to nullify the
minutes of the December 21, 2009 meeting
between the SGA and Open Stock Company
(OSC) Kutessai Mining which granted the lat-
ter mining licences for the Kutessay II and Ka-
lesay deposits.

OSC Kutessai Mining was a 100% state-
owned special purpose entity, created to
hold mining licences for the deposits. It was
put for an open and previously advertised
government auction on December 29,
2009. Stans’ local subsidiary, Stans Energy

KG, acquired OSC Kutessai Mining on De-
cember 29, 2009 through this auction,
where US$855,000 was paid to the govern-
ment, which at the time was double the
value that the Kyrgyz authorities had attri-
buted to the property. Stans Energy KG
then re-registered OSC Kutessai Mining Ltd
as it’s fully-owned subsidiary.

‘Kutessai Mining Ltd’ is named as a third
party to the proceedings. Stans and its legal
representation are of the position that the
claim filed by the State Prosecutor’s Office is
baseless, with no legal merit, and that the
company’s 100%-owned mining licences for
both properties were obtained lawfully,
through transparent government auction, on
December 29, 2009.

Stans’ president and CEO Robert Mackay
says, “We have every piece of paperwork
filed since we began our business ventures in
Kyrgyzstan and there is no doubt in my mind
that our legal team will thwart this attempt on
our licences, just as they have successfully

done in the past. Our lawyers have always
been meticulous in ensuring that all of Stans
Energy’s business dealings within Kyrgyzstan
have adhered to the laws of the country, and
this commitment will never change as we
work towards bringing the Kutessay II heavy
rare earth mine back into production.”

The new action follows a report that the
legal representative of the Jogorku Kenesh of
the Kyrgyz Republic had withdrawn their ap-
peal relating to the action by a committee
against the company. Stans believed that
withdrawal effectively ended all legal contro-
versy surrounding the Kutessay II licence.

Last year, Stans faced a shortened field
season due to administrative delays within
the Kyrgyz State Geological Agency. Engi-
neering and geological programs could not
commence until unanimous approval of Li-
cence Agreement 3 was granted on June 15.
Subsequently, a 30-day work stoppage was
issued on August 30 which further shortened
the field program.

Stans Energy faces further delays

Kryso Resources’ Pakrut project is in Tajikistan and is part of the extensive Tien Shan Gold Belt.
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CHINA Gold International Resources Corpo-
ration is continuing mining operations at Jiama
Copper/Polymetallic Project in Tibet Autono-
mous Region despite a nearby landslide on
March 29 that claimed the lives of around 83
miners. The company expects to complete the
Jiama phase II independent feasibility study
and to release an updated NI 43-101 compli-
ant report during the current quarter.

Jiama’s production capacity expansion
from 6000 tonnes/day will be done in two
stages. Stage one, planned for completion
during the fourth quarter of 2013, includes
completion of a new 20,000 tonne/day mill.
Stage two is expected to be completed by

2014. By 2015, Jiama is expected to reach
its planned full daily capacity of 40,000 ton-
nes. The company plans to drill about
30,000 metres at Jiama in 2013 and ex-
pects to produce around 26.5 million
pounds of copper this year.

In 2012 copper production increased by
20% to more than 25.82 million pounds while
a successful drill program upgraded a signi-
ficant amount of its inferred resources to the
measured and indicated categories, which
now stand at 1.053 billion tonnes containing
4.64 million tonnes of copper.

Jiama mine production facilities are about
10km away from the landslide site and no

substantial impact on mine production has
been reported. It occurred at Ze Ri Mountain,
Pu Lang Valley, Si Bu Village, Zha Xi Gang
Town, Mozhugongka County. The command
centre for the rescue team has released con-
clusions on the causes of the landslide,
based on an investigation led by research fel-
low, Professor Cen Jiafa from the Consulting
and Research Centre of The Ministry of Land
and Resources of China.

He says the landslide was caused by a
combination of steep surface, broken rock
and meltwater. Surface sediment on the
mountain is mainly debris and cobbles, and
thus, the mountain is named Ze Ri, which
means ‘the mountain of broken rocks’ in
local language. The region experienced a
fairly dry season from November 2012 to
February 2013 but in March there were re-
peated snowfalls. Meltwater seepage wea-
kened the geotechnical competence of the
mountainside. Loss of competence in the
clastic eluvial sediments at the crown trig-
gered the landslide, wherein the loose sedi-
ments at the foot were pushed to slip, thus
causing the whole disaster.

Meanwhile, after achieving record gold pro-
duction for the fifth consecutive year at CSH
mine in Inner Mongolia during 2012, China
Gold expects 2013 production of 145,000
ounces. The company is building a 30,000
tonnes/day stand-alone crushing, heap lea-
ching and ADR (absorption, desorption and
refining) plant system in addition to the exi-
sting 30,000 tonnes/day facility. Expansion
construction is expected to be completed in
the fourth quarter, at which time first ore will
be placed on the leach pad.

甲玛继续扩产

尽管3月29日附近的山体滑坡造成83名矿
工丧生，中国黄金国际资源公司位于西藏

自治区的甲玛铜多金属项目仍在继续进行

开采运营。公司预计在本季度完成甲玛第

二阶段独立可行性研究，并发布最新的NI
43-101报告。
甲玛扩产将从6000吨/日开始分两阶段完
成。第一阶段，计划于2013年第4季度完
成，包括建造一个新的2万吨/日的选厂。
第二阶段预计于2014年完成。甲玛预计到
2015年日产能达到4万吨。公司计划2013
年在甲玛实施3万米钻探作业，预计今年约
产出2650万磅铜。

2012年，铜产量超过2582万磅，增加了
20%，同时，本年的钻探计划成功将大量
推断资源量转化为探明及控制资源量，使

后者合计增至10.53亿吨，其中包括铜464
万吨。

甲玛矿区生产设施距滑坡现场约10公
里，滑坡并未对矿区生产造成实质性影

响。滑坡发生在墨竹工卡县扎西岗乡斯布

村普朗沟泽日山。救援指挥中心发布的山

体滑坡原因是以国土资源部高级咨询中心

研究员岑嘉法教授的调查为根据。

他认为这次滑坡灾害是在地形陡峻、岩

石碎坡、冰雪冻融强烈等因素综合作用下

形成的。山的表面沉积物主要为碎石，所

以该山被称为泽日，在当地语言中是指“碎
石山”。2012年11月至2013年2月期间，该
区域极度干燥，但是3月以来，连续多次降
雪。雪水渗透，降低斜坡体稳定性。顶部

的碎屑残积矿床失稳导致滑动，推动前缘

松散堆积体，形成整体滑动。

同时，在位于内蒙古的长山壕项目

于2012年实现第五年连续黄金产量创记录
后，中金预计2013年产金14.5万盎司。除
现有的3万吨/日的设施外，公司正在建造3
万吨/日的单机破碎、堆浸和ADR（吸收、
解吸和精炼）系统。扩能建设预期于第四

季度完成，届时首批矿石将被放置在堆浸

垫上。
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Expansion work continues at Jiama

China Gold International Resources has producing assets in Tibet and Inner Mongolia.
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FOLLOWING the resumption of operations at
Jiangsu Lithium Carbonate Plant in February,
Galaxy Resources advises that the plant is
achieving solid production. The plant produ-
ced 425 tonnes (31% of design output) of li-
thium carbonate, or 31% of design output, in
its first full month of production since opera-
tions recommenced.

During March, the plant recorded output of
33 tonnes on one day, or 70% of design out-
put, demonstrating the potential for conti-
nued production hikes in coming months.
Jiangsu has been producing technical grade

(99% purity), battery grade (99.5% purity) and
EV Grade (99.9%) lithium carbonate. All of the
battery grade lithium carbonate produced
has met the necessary quality specifications.

Lithium carbonate sales are increasing follo-
wing the resumption. March sales totalled 304
tonnes at a value of Aus$1.9 million. There
were 113 tonnes sold to battery grade custo-
mers with the balance sold as technical grade.
The company reports that battery and techni-
cal grade prices are almost at parity due to
tight supply of technical grade product.

The company recorded its first sales to

Japan in late March. This is a significant mi-
lestone as the Japanese market sets the hig-
hest standards for product quality and it only
comes after an extensive testing and qualifi-
cation period.

Galaxy’s managing director Iggy Tan says:
“We are pleased to have Jiangsu producing
at a stable rate again and we will continue to
increase production and sales as part of Ji-
angsu’s ramp-up program. Subject to sales
and the ramp up progress, the company now
expects Jiangsu top become cash flow po-
sitive during the third quarter this year.”

In coming months, the company will focus
on increasing back-end output at the plant.
The kiln, at the front end, has been operating
at up to 18 tonnes per hour (design feed rate)
for periods during March, indicating modifi-
cations to the internal workings of the kiln du-
ring the recent shut down are having a
beneficial impact. The newly installed kiln lif-
ters are also allowing the kiln to operate at
close to design feed rates and with improved
levels of natural gas usage.

Meanwhile, Galaxy has secured a three
year supply of spodumene from Talison Lithi-
um’s Greenbushes mine in Western Australia
to feed its Jiangsu lithium carbonate plant in
China. The new deal will see feedstock spo-
dumene delivered from Greenbushes at a
more economical rate than the costs of fully
reinstating Galaxy’s own Mt Cattlin operation
which was temporarily suspended in July
2012 due to increasing stockpiles of spodu-
mene at Jiangsu. Mt Cattlin was developed
as an integrated provider for Jiangsu but the
deteriorating exchange rate has pressured
the cost of local production.

江苏工厂生产稳定

自江苏碳酸锂工厂2月份恢复生产以来，银
河资源公司称该工厂产能趋于稳定。自重

新运营后，该工厂在其投产的首月共产

425吨碳酸锂（为设计产量的31%）。
3月份，该厂单日产量达33吨（为设计
产量的70%），说明未来几个月工厂产能
具有继续提升的潜力。目前工厂正在生

产技术级（纯度为99.0%）、电池级（
99.5%）及 EV级（纯度为 99.9%）碳酸
锂。工厂所产的所有电池级碳酸锂均符合

质量要求。

恢复生产后，碳酸锂销量逐渐增加。三

月份销量达304吨，价值190万澳元。其中
113吨为电池级，其余均为技术级。公司

称，由于技术级碳酸锂供应紧张，技术级

和电池级碳酸锂售价几乎相等。

三月下旬公司向日本售出首批碳酸锂。

这是个里程碑事件，因为日本客户对产品

要求的标准最高，而且此次销售仅发生在

在广泛的测试与达标期后。

该公司董事总经理 Iggy Tan称：“我们非
常高兴江苏工厂产能再次趋于稳定，我们

将继续提升产量和销量，作为江苏工厂产

能提升计划的一部分。目前，由于销量和

产量提升计划，公司期望今年三季度工厂

会拥有现金流。”
在未来数月内，公司将专注于增加工厂

后端产能。三月份，位于前端的窑处理量

达18吨/时（设计的进给量），表明在最近

工厂关闭期间对该窑内部运作的改进产生

了有益的影响。新安装的窑升降装置也使

该窑运行更接近设计的进给量，并提高了

天然气使用等级。

同时，银河资源公司已与Talison Lithium（
Talison）签订一份为期三年的锂辉石供应合
同，后者将负责向银河资源位于中国的江苏

锂工厂提供其位于西澳大利亚州Greenbus-
hes矿产出的锂辉石。根据该合同，由
Greenbushes矿供应锂辉石比全面恢复银河
资源旗下的Mt Cattlin项目更节省成本，由于
江苏锂工厂库存较多，自2012年7月份开始
Mt Cattlin项目暂时停止运营。Mt Cattlin是
江苏工厂的综合供应商，但是日益恶化的汇

率使当地产品的成本大增。
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Solid production at Jiangsu plant

Galaxy’s Jiangsu plant is achieving solid production of lithium carbonate. Photo courtesy Galaxy Resources.
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ONGOING infill and step-out drilling has led
to identification of several new mineralized
veins at Silvercorp Metals’ GC project in Gu-
angdong province. The best result was 33.29
metres @ 151 grams/tonne silver, 0.68%
lead, 1.51% zinc and 0.3% tin. Other high-
lights include 3.5 metres @ 460 grams/tonne
silver, 1.2% lead, 2.95% zinc and 0.86% tin,
and 3.76 metres @ 609 grams/tonne silver,
0.41% lead, 0.56% zinc and 0.03% tin.

Two drill rigs have been working on the GC
drill program aimed at upgrading the classifi-

cation of known resource blocks and further
defining the known vein structures in prepa-
ration for mining later this year. Drilling has
further defined six existing and three new vein
groups, with the final group of assay results
pending. Silvercorp plans to continue with its
infill and step-out drilling program at the GC
project and has five underground drill rigs and
two surface drill rigs on site.

This follows the discovery of five new high-
grade silver zones at HZG mine in the Ying
district in February during an underground

tunnelling and diamond drilling campaign.
HZG is 1.4km south of the SGX Mine in
Henan province. A total of 4681 metres of un-
derground tunnelling and 14,394 metres of
diamond drilling in 41 holes resulted in five
new vein structures that contain high-grade
silver mineralization.

A diamond drilling program at LM mine,
which is also in the Ying district, intersected
18.8 metres @ 368 grams/tonne silver and
1.78% lead at the 863 metre elevation, inclu-
ding 7.95 metres @ 788 grams/tonne silver
and 3.6% lead. Another highlight was 6.44
metres @ 369 grams/tonne silver and 1.7%
lead at the 599 metre elevation.

Meantime, the company has announced its
outlook for the 2014 fiscal year ending March
31, 2014, with total ore production estimated
at 1.5 million tonnes for 6.7 million ounces of
silver, 20,800 ounces of gold, 104.7 million
pounds of lead and zinc, 300,000 pounds of
tin and 20.5 million pounds of sulphur.

Output from Ying district mines will make
up 900,000 tonnes, the GC mine is schedu-
led to produce 300,000 tonnes, the BYP
mine has a target of 220,000 tonnes and the
X mines, which include XHP and XBG, will
process 80,000 tonnes.

Silvercorp has outlined its $86.9 million pro-
gram of capital expenditure at the mines
which will see new shafts and tailings facilities
constructed at the Ying and GC mines, a mill
expansion and infill drilling at BYP and mine
development and equipment at the X mines.
“A planned drilling program will test lateral
and down-dip extension of high grade mine-
ralization zones that were delineated in the
2012 program,” says president Myles Gao.

GC项目发现新矿脉
希尔威金属公司在其位于广东省的GC项目
持续进行的加密和探边钻探作业发现了几个

新矿脉。最佳结果为33.29米矿段银品位为
151克/吨，铅品位0.68%，锌品位1.51%，
锡0.3%。另外的亮点包括：3.5米矿段银
品位为460克 /吨，铅品位1.2%，锌品位
2.95%，锡0.86%；3.76米矿段银品位为
609克/吨，铅品位0.41%，锌品位0.56%，
锡品位0.03%。
正在GC项目运行的两台钻机旨在更新已
知资源块的等级，并进一步明确已知矿脉结

构，为今年晚些时候进行的开采做准备。钻

探作业已经进一步确定六个已知的和三个新

脉群，最后一组分析结果尚未取得。希尔威

计划继续在GC项目进行加密和探边作业，
现场共有五台地下钻机和两台地表钻机。

在此之前，位于月亮沟矿区的HZG矿在2
月份进行地下坑探和金刚石钻探作业期间发

现了五个高品位银矿带。HZG矿位于河南省
SGX矿以南1.4公里。HZG矿总计完成4681
米地下坑探和14394米金刚石钻探，共实施
41个钻孔，发现五个新矿脉结构，并含有
高品位银矿化带。

在月亮沟矿区LM矿实施的金刚石钻探在
海拔863米钻到18.8米矿段，银和铅品位分
别为368克/吨和1.78%，其中7.95米矿段银
和铅品位分别为788克/吨和3.6%。另一个
亮点为在海拔369米钻到6.44米矿段银和铅
品位分别为369克/吨和1.7%。

同时，公司预估2014年3月31日为止的
2014年度矿石产量为150万吨，白银产量将
为670万盎司，黄金产量将为20800盎司，
铅锌产量将为10470万磅，锡和硫产量将分
别为30万镑和2050万镑。
月亮沟矿区的产量将达90万吨，GC矿计
划生产30万吨，BYP矿目标为22万吨，包
括XHP和XBG的X矿将生产8万吨。
希尔威概述了其8690万美元的资本支出计
划，其中包括月亮沟和GC矿新竖井和尾矿
设施的建造，BYP矿选厂扩能和加密钻探实
施，以及X矿矿场开发和设备购买。“钻探作
业将测试被划定在2012年计划中的高品位
矿化带的横向和深度延伸，”总裁Myles Gao
称。
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New veins identified at GC project

Construction work at Silvercorp’s GC project in Guangdong province.
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Malaysia

PT J RESOURCES Asia Pacific Tbk intends spending around US$82
million to increase production at the Penjom Gold Project in Pahang
state. The planned capital program includes heavy equipment, river
diversion and improvement of existing plant. The river diversion will
enable J Resources to mine under the existing river bed.

The company acquired Penjom through intermediary PT J Resources
Nusantara along with several assets in Indonesia from UK mining com-
pany Avocet Mining plc in 2011. Those assets were placed directly under
J Resources’ control early in 2012. In its last years of operation, Avocet
did not invest significantly in the Penjom mine believing that it would soon
be exhausted.  J Resources aims to increase annual output from Penjom
to 57,000 troy ounces this year, up from around 50,000 last year and also
to extend the life of the mine, which is expected to close in 2017. 

J Resources’ corporate vice president, New Business Development
& Exploration, Colin Davies, told The ASIA Miner at ozmine 2013 in
Indonesia that the company believes the $82 million investment will
extend the life of the mine and bring more benefits to the local people
and to Malaysia as a whole. 

The Penjom operations will supply the bulk of J Resources’ total
gold output of 103,000 ounces this year. J Resources also owns
North Lanut mine in North Sulawesi and expects more production
from the Bakan mine, also in North Sulawesi, and from Seruyung in
East Kalimantan. These three operations are in Indonesia. This year J
Resources is spending $82 million on Bakan and another $74 million
at Seruyung. The bulk of the investment is to build processing plants,
in line with Indonesia’s new regulations regarding value adding.
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J Resources to increase Penjom output

ASSAY results from Monument Mining’s ongoing drilling program at
Buffalo Reef deposit continue to define and extend the oxide and sul-
phide resources located next to its producing Selinsing open pit gold
mine in Pahang state. Delivery of oxide material from Buffalo Reef to
the Selinsing plant started in February 2013 and processing of these
ores began in earnest in early March.

Monument started its Buffalo Reef exploration program in 2010 with
an initial US$800,000 budget for 5700 metres of drilling in 33 holes. As
of December 2012 a total of 13,516 metres in 178 holes had been dril-
led. The first 8 drill holes totalling 947 metres were drilled for metallurgy

testing and were completed by October 2011. Drilling since October
2011 has focused on exploration and resource definition adjacent to
and along strike from the known North, Central and South resources,
including the area between Buffalo Reef South and the Selinsing pit.

The 2013 financial year Buffalo Reef drilling, budgeted at US$4.44
million, not including assays and labour, began on July 1 and includes
5171 metres of reverse circulation (RC) drilling and 10,825 metres of
diamond drilling. By the end of December, 50 diamond drill holes to-
talling 4785.9 metres and 93 RC holes totalling 4611 metres had been
completed.  From January 1 to March 31 a total of 26 drill holes to-
talling 3225.8 metres were completed at Buffalo Reef and sampling
and/or assays for these drill holes are in progress. There are three ex-
ploration drills operating at Selinsing and Buffalo Reef.

The best results from assays received to date are: 9.0 metres from
9.5 metres @ 6.60 grams/tonne gold in oxide and two separate un-
derlying zones of 2.9 metres from 71 metres @ 3.22 grams/tonne and
7.4 metres from 75.6 metres @ 3.88 grams/tonne; 14.3 metres from
surface @ 4.91 grams/tonne gold in oxide; 3.0 metres from 13 metres
@ 2.56 grams/tonne and 10 metres from 22 metres @ 5.63
grams/tonne in oxide; and7.0 metres from 22 metres @ 3.71
grams/tonne gold in oxide and an underlying zone of 7.0 metres from
29 metres @ 3.63 grams/tonne gold in sulphide.  These results de-
monstrate that mineralization at the Buffalo Reef deposit continues at
depth along several east-dipping structural zones. Oxide materials
exposed in the Buffalo Reef South resource are being mined.

Buffalo Reef South has been pre-stripped of overburden with mining
beginning in the first quarter of 2013. Long-term planning enabled the
overburden to be used for the nearby TSF upgrade and precluded
the need at this stage to establish a new waste dump. Buffalo Reef
oxide materials are targeted to contribute about 13,000 tonnes of mill
feed to the Selinsing mill on a monthly basis for the remainder of the
2013 financial year.  Additional metallurgy test work is in progress on
sulphide refractory mineralization from the Buffalo Reef Central re-
source zone to confirm the excellent gold recovery results (using flo-
tation, bio-oxidation, and CIL processing) achieved at Buffalo Reef
South and North resource zones.

Mining under way at Buffalo Reef deposit

Tenements owned by Monument Mining at the Selinsing and Buffalo Reefs deposits
in Pahang state.
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THE first ferrotungsten product was lifted at
Hazelwood Resources’ ATC Ferrotungsten
Project near Vinh Bao during the evening shift
on April 11, 2013. This milestone was achie-
ved within the plant’s hot commissioning
schedule and first revenue was expected by
the end of April. Stage one of the ATC Ferro-
tungsten Project has an annual nameplate
capacity of about 4000 tonnes of ferrotungs-
ten alloy, equivalent to 3000 tonnes of con-
tained tungsten (at 75% minimum tungsten
content). It is the largest ferrotungsten plant
outside China and the design is believed to
be the most advanced in the world.

Following construction of the ATC Ferro-
tungsten Project in 2011/12, Hazelwood’s
subsidiary, Asia Tungsten Products (ATC) fi-
nalized preparations for production by secu-
ring all necessary raw materials and
inventories. Hot commissioning commenced
at the start of April and by mid-April the ope-
rations entered the production phase.

The challenging production process, which
occurs at greater temperatures than other
ferroalloy processes, was successfully imple-
mented by the experienced team of engi-
neers. The performance of the new furnace
has been in line with expectations. 

All ferrotungsten produced shall be distri-
buted under a sales agency agreement with
Wogen Resources, which has been involved

in the trade of minor metals for more than 40
years. It will distribute the product to existing
network of customers. Outside of China,
there is limited production capacity for the
master alloy, which is used in the production
of high speed steels, tool steels and tempe-
rature resistant alloys.

The ATC Ferrotungsten Project was con-
structed under-budget and represents a ca-
pital-efficient entry into specialty metal
production with the opportunity to launch into

other downstream processing ventures.
Hazelwood is an emerging specialty metals

producer with a majority stake in the ATC
project. Starting as a refining operation that
utilizes externally sourced feedstock, there is
potential for integration with Hazelwood’s
proposed Big Hill tungsten deposit in We-
stern Australia. Big Hill is an advanced project
with an open pittable 12-year JORC ore re-
serve and is capable of producing an excep-
tionally pure tungsten feedstock. 
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ATC plant produces first ferrotungsten

CONSTRUCTION of Asian Mineral Resour-
ces’ (AMR) Ban Phuc Nickel Project conti-
nues to progress rapidly towards the June
2013 target commissioning date. In particu-
lar, the ball mill, the last piece of major equip-
ment, is now mounted on site. The
construction of the tailings storage facility
continues ahead of schedule and is expected
to be completed in May 2013, as planned.

AMR has retained an Australian mining con-
tactor to ensure efficient commencement of
mining at the project. The mining contractor is
mobilizing equipment and personnel to the Ban
Phuc site, and mining operations were sche-
duled to recommence by the end of April. Due
to the existing underground infrastructure al-
ready in place at Ban Phuc, mining is imme-

diately focusing on production of nickel ore
ready for commissioning of the process plant.

The project is 160km northwest of Hanoi
in the Son La Province, which is 90%-
owned by AMR’s subsidiary Ban Phuc Nik-
kel Mines LLC. AMR is also making pleasing
progress with obtaining key remaining per-
mits, including:
• The approval of the updated project feasibility

study by the Ministry of Industry and Trade; 
• The approval of the company’s updated

environmental impact assessment and en-
vironmental remediation and rehabilitation
plan by the Ministry of Natural Resources
and Environment; and

• The issuance of the water use permit for the
Ban Phuc project by the Son La Department

of Natural Resources and Environment.
The recent receipt of these approvals de-

monstrates the ongoing support received by
AMR from the Government of the Socialist
Republic of Vietnam.

The company’s CEO Simon Booth says,
“We are extremely pleased with the ongoing
progress of the Ban Phuc Nickel Project to-
wards production. In particular, the selection
of an experienced mining contractor signifi-
cantly de-risks a key element of the operati-
ons. In addition, the ongoing high-level of
support AMR has received from both the
central and provincial bodies of the Govern-
ment of Vietnam, as well as the continued
support of its major shareholders have been
highly encouraging.”

Ban Phuc on track for June commissioning

Vietnam

The furnace lighting ceremony to mark the start of hot commissioning at Hazelwood Resources’ ATC Ferrotungsten Project.
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Thailand

SOUTHEAST Asia Mining Corp has received a positive NI 43-101-com-
pliant preliminary economic assessment (PEA) for the historical opera-
ting Song Toh and Boh Yai silver-lead-zinc deposits. It demonstrates
robust economics with manageable pre-production capital of US$12.6
million, strong operating cashflows and a payback of 1.5 years.

The company’s president and CEO Brian Jennings says, “The re-
sults of the PEA are very encouraging. It is based on 22 years of hi-
storical operating history which further enhances its reliability.” The
PEA was prepared by ACA Howe International Limited and the full re-
sults of the study will be disclosed in a NI 43-101 Technical Report.

It shows an after-tax NPV for 100% of the project of US$69.5 million
and IRR of 112% at a 7.5% discount. The average annual EBITDA is
US$13.8 million. It has been calculated at an annual throughput of
300,000 tonnes with estimated life-of-mine of 13.6 years. Life-of-mine
production is estimated at 131,500 tonnes of lead concentrate and
128,318 tonnes of zinc concentrate.

Southeast Asia has a joint venture agreement whereby it has an op-
tion to earn an 80% interest in the mining lease applications, flotation
plant and equipment. The PEA is prepared for 100% of the project
revenues and expenditures. The assessment includes inferred resour-
ces that are considered too speculative geologically to have the eco-
nomic considerations applied to them that would enable them to be

categorized as mineral reserves.
The project comprises two historical operating underground mi-

ning operations, Song Toh and Boh Yai, which were operated by
Cominco in 1948, by the German company Metalgesellschaft from
1969 to 1991, and subsequently by private Thai company Kemco
until 2002 when they were closed due to depressed metal prices.
Historically the mines processed about 5.4 million tonnes producing
520,000 tonnes of lead and zinc concentrates at the 1000
tonne/day flotation plant at Song Toh. The plant was refurbished in
2008 by Southeast Asia and its JV partner when about 60,000 ton-
nes of ore was processed.

The PEA assumes mined material will be processed at the existing
flotation plant. It is assumed the mining operations and processing
will be carried out using the same methods employed in 2002 when
the plant ceased operations due to low metal prices. The mine deve-
lopment of Song Toh and Boh Yai is based on existing resources
which are optimized in the early years of production. 

The deposits remain open along strike and to depth providing future
potential to significantly increase the size of the resource and further
enhance the economics of an already robust economic model. Ex-
ploration to date, including soil geochemistry and geophysical results,
indicate that substantial potential exists for additional discoveries.
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Positive PEA for Southeast Asia project

NEW drilling at the Q Prospect has intersected broad zones of significant gold mine-
ralization from surface within the mining lease at Kingsgate Consolidated’s Chatree
Gold Project in central Thailand. The promising RC drilling results, which include 24
metres from surface @ 5.6 grams/tonne gold, including 8 metres from 14 metres @
11.3 grams/tonne, and 34 metres from surface @ 1.7 grams tonne, follow the recent
identification of new mineralization at the A Pit.

The drilling at Q Prospect, which is immediately the north of A Pit, began in the
middle of January and is part of Kingsgate’s overall strategic drilling program aimed
at increasing resources and reserves within the mining leases at Chatree. The new
results follow closely behind the initial program that was focused on increasing re-
sources at the A Pit.

The A Pit results include an intersection of 49.4 metres from 227 metres @ 4.3
grams/tonne, including a high-grade interval of 29.8 metres from 246 metres @ 6.25
grams/tonne. Other highlights include 15.0 metres from 197 metres @ 4.34
grams/tonne; 4.1 metres from 275 metres @ 39.3 grams/tonne; 11.0 metres from
201 metres @ 3.65 grams/tonne; and 9.0 metres from 89 metres @ 4.2 grams/tonne.
The mineralization confirms the continuation of the A East structure north of the exi-
sting pit and current resource model.

Encouraged by the results at both A Pit and Q Prospect, exploration will be intensi-
fied with additional drill rigs employed to test areas of mineralization adjacent to hi-
storical open pits which were previously explored and exploited at significantly lower
gold prices. Consequently the mineralization remains open below the majority of Cha-
tree’s current and historical pits.

Kingsgate’s managing director and CEO Gavin Thomas says, “The discovery of new
high-grade gold mineralization at Q Prospect and at A Pit continues to support our
broader view of the prospectivity that remains within the mining leases at Chatree. 

New mineralization identified at Chatree

An aerial view of the Chatree Gold Project.
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AMANTA Resources has completed a 2000
metre drilling program at Luang 
Namtha Copper Project in northern Laos.
The program was aimed at further evalua-
ting gold/molybdenum mineralization 
and testing for the possible presence of 
mineralized porphyry intrusive at depth 
in the Pakieng area of the 200sqkm 
concession area.

Four diamond drill holes, each 500 metres
deep, were drilled by Intergeo Division, of
Hanoi, Vietnam, using an LY-38 drilling rig.
Assay results for the drilling program are ex-
pected to be available shortly.

Amanta is exploring the Luang Namtha
project under a joint exploration agreement
with Japan Oil, Gas and Metals National
Corporation (JOGMEC) and is also pursuing
additional exploration opportunities in Laos.
Amanta is the only Canadian company to
be granted a mineral exploration conces-
sion by the Government of the Lao PDR.

Work has been ongoing at Luang Namtha
for more than four years and three styles of
base and precious metals mineralization
have been identified in a volcano sedimen-
tary setting, in which a large number of in-
trusive centres are present: 
• High grade copper/silver occurrences

are hosted in andesitic and basaltic vol-
canic rocks, 

• High sulphidation, breccia-hosted
gold/molybdenum mineralisation occurs
in strongly altered and silicified dacitic to
andesitic volcanics, and 

• Copper bearing diorite porphyry. 
Prior to the recently completed drilling

program, a total of 15 drill holes had been
completed in the Pakieng area of the con-
cession, evaluating copper/silver targets
and parts of the gold/molybdenum occur-
rence. These holes intercepted respectively
high-grade narrow copper-silver mineraliza-
tion and significant gold/ silver/molybdenum
with the longest intercepts measuring up to
30 metres of ore grade material. 

Of the discoveries made so far in the well
mineralized area, several have not yet been
evaluated in sufficient detail and the com-
pany considers that especially the Nam Bo
area, where reconnaissance work outlined
wide, channel sampled, ore grade
copper/silver outcrops, merits additional
evaluation work.
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Laos

Drilling at Amanta’s Luang Namtha project in Luang Namtha province of northern Laos.

Amanta completes Luang Namtha program
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Central Asia

A NEW independent JORC-compliant indica-
ted and inferred resource has been announ-
ced at the Okvau deposit of Renaissance
Minerals’ flagship Okvau Gold Project in ea-
stern Cambodia. The company says the de-
posit hosts 15.6 million tonnes @ 2.4
grams/tonne gold for 1.2 million ounces of
gold, of which 15.2 million tonnes @ 2.3
grams/tonne gold for 1.11 million ounces is
in the indicated category.

Renaissance managing director Justin Tre-
main says, “This is a significant achievement for
the company. Renaissance acquired the project
less than 12 months ago and its initial drilling
program completed in 2012 has already resul-
ted in a major resource increase of 65% and a
33% improved gold grade to 2.4 grams/tonne.

“The project is proving to be a very attractive
high-grade project with significant scale. The
Okvau deposit covers only a small part of the

project area and demonstrates the prospecti-
vity of this unexplored region of Cambodia. Re-
sults achieved to date vindicate our belief that
the eastern region of Cambodia will evolve into
a major new gold province in an emerging
country with a stable democratic government.”

The resource estimate includes results from
the company’s 2012 drill program which was
a combination of infill and extensional drilling,
and which provided better delineation of the
high grade gold zones at the site. The estimate
covers about 500 metres strike and 250 me-
tres width of the mineralized vein system. It uti-
lized 90 diamond drill holes totalling 28,156
metres. Given historical local mining activity, the
estimate has excluded any mineralization from
surface to 10 metres vertical depth.

Mineralization remains open to the northeast,
southeast and at depth, and as such Renais-
sance believes the resource estimate to be only

an interim measurement with much potential
to expand the resource base. 

For the component potentially amenable to
open pit mining, a lower cut-off grade of 0.65
grams/tonne gold is considered appropriate
based on preliminary cost benchmarking un-
dertaken by Renaissance. The Okvau deposit
has a consistently high gold endowment per
vertical metre.

The company aims to establish a multi-mil-
lion ounce gold project at Okvau and is un-
dertaking a 25,000 metre reverse-circulation
program targeting high priority prospects wit-
hin close proximity of the Okvau deposit. It
has two RC rigs drilling and has recently
completed a successful surface geochemical
sampling program that generated multiple
targets to drill test during the current explo-
ration field season. All of these targets are
within 15km of the Okvau deposit.
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1.2 million ounce gold resource at Okvau 

BRIGHTON Mining Group has been underta-
king a series of infill auger drill grids at the Kang
Roland North concession in Mondulkiri pro-
vince of eastern Cambodia designed to test
gold anomalies in auger assays ranging bet-
ween 0.02ppm and 4.6ppm gold. These are
significant and promising anomalies that trend

southeast to northeast at a distance of 500 to
800 metres from the mapped intrusion edge.

The company says this is a favourable zone
for mineralization in terms of the temperature
and pressure regime. In addition the trend fol-
lows some mapped diorite dyke occurrences
with the focus of the current work, therefore,

on designing relevant programs to tighten the
target area with a series of infill auger drill
holes along with trenches.

Kang Roland is part of the Antrong project
area which is highly prospective for gold and
base metals and is northwest of the Okvau pro-
ject of Renaissance Minerals. As well as Kang
Roland, it also comprises the Antrong and Ro-
poah concessions. All three are subject to a sin-
gle mineral licence granted to Sun Hill Minerals,
a company incorporated under Cambodian law
and in which Brighton has a 70% interest.

The first and second infill auger drill grids at
Kang Roland North were designed to test and
infill previous auger drilling areas that had retur-
ned positive and high-grade gold results around
the intrusion edge. There are two well pronoun-
ced granodiorite intrusions in the western part
of the concession. The grids comprise about
350 auger holes that will better define targets
due to narrowing of the sample spacing and will
lead to the next programs including trenching,
ground geophysics and initial drilling.

The third auger grid, which comprises about
150 auger drill holes and is in the northern cen-
tral part of the concession, is designed to furt-
her test the initial stream sediment sampling
program in this area which returned positive re-
sults for gold and rare earth elements.

Brighton tests Kang Roland North anomalies

Rock samples at a Brighton Mining Group concession in Cambodia.
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A RECENT soil geochemical survey at
Geopacific Resources’ Kou Sa Copper
Project in northern Cambodia, close to
the border with Laos, has identified an
8km-long copper anomaly extending from
the area of previous drilling. Soil sample
results indicate up to 9000ppm copper.

The survey was undertaken on a 400
metre by 200 metre spacing and was de-
signed to cover the five areas of drilling
undertaken by the project’s previous ope-
rators. Analysis of the drill core from these
programs has produced some excellent
near surface results, including 20.0 me-
tres from 3 metres @ 2.68% copper, 12.2
metres from 15 metres @ 2.11%, 9.85
metres from 35.6 metres @ 3.11%, 19.1
metres from 27.3 metres @ 3.65%, 22.2
metres from surface @ 1.96%, 11.7 me-
tres from 10.8 metres @ 11.7%, 20.0 me-
tres from 30 metres @ 1.17% and 12.0
metres from 8 metres @ 1.01%.

Analysis of the geochemical survey re-
sults indicates a cohesive 8 km-long an-
omalous trend and several other

significant but smaller anomalous zones.
The main zone connects the areas pre-
vious drilled which indicates the effective-
ness of the sampling method. In addition
the survey results extend beyond these
areas in both directions to form a cohe-
sive zone of east-west anomalism that
joins the 100 and 117 Areas. It was pre-
viously suspected but not confirmed that
these zones were related.

The main anomalous zone is continuous
along the entire 8000 metres except where
the topography is cut by floodplains asso-
ciated with creeks. In these areas recently
transported soils are potentially too thick for
the surface geochemistry to work effecti-
vely. The area with the highest copper re-
sults within the anomalous trend has not
been subject to any previous exploration as
it is covered by a thin veneer of transported
soils and has limited outcrop. 

The 100 Prospect area has multiple
zones of high-grade copper mineralization
in massive and semi massive sulphide,
the total width of the zones identified to

date is 15-20 metres. The 117 Prospect
area has an outcropping gossan that has
produced rock chips of up to 3% copper.
To date the limited drilling in this area has
identified three mineralized zones. The
previous drilling which is not deeper than
100 metres, indicates the mineralized
zones extend to at least this depth.

The geochemical survey undertaken so
far covers only about 40% of the Kou Sa
licence area. Work is under way to infill
the geochemistry and extend the survey
area, detailed mapping is nearing comple-
tion and a moving loop EM geophysical
survey has been commissioned over a
sample area. If successful, a geophysical
survey will be commissioned over all know
geochemical anomalous zones to better
define potential drill targets.

Geopacific’s managing director Ron Heeks
says, “This is an excellent result immediately
following our recent compelling near-surface
results. It demonstrates that the mineralized
target area could be much larger than pre-
vious exploration indicated.”
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Cambodia
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Myanmar

CENTURION Minerals has signed a memorandum of understanding
(MOU) with Eternal Gold Mining to explore and develop the Ba Mauk
Gold Project in Sagaing Division of central Myanmar. Eternal is one of
the largest private Myanmar gold mining producers and operates mul-
tiple gold mines and exploration projects in the nation.

Under the terms of the MOU, Centurion will act as operator and

oversee the exploration activities and assessment of the resource po-
tential of the 8900 hectare Ba Mauk project, which is in the northern
tip of the north-trending, western volcano-plutonic belt that hosts the
highest concentration of gold mines and prospects in Myanmar.

Gold mineralization at Ba Mauk that occurs within massive pyrite-
quartz tension vein arrays has to date been reported to occur within
10 underground tunnels. The adits range from 40 metres to 140 me-
tres in depth and encompass an area about 1000 metres-long by 300
metres-wide. Current exploration is reported to be expanding the
northern and southern extensions of the mineralization.

Meantime, the company’s local partner, Crown Mineral Co, has con-
firmed that two mining exploration concession applications and as-
sociated land packages have been accepted for processing by the
Myanmar Mining Ministry. The mineral concessions were applied for
on the basis of: Centurion 80% and Crown 20%.

The Slate Belt gold concession is south of Mandalay and covers an
area of about 103,000 hectares. It is bordered by Modi Taung gold
mine in the south and Lebyin gold and polymetallic mines in the east.
In the late 1990s to early 2000s, the area was part of Ivanhoe Mines’
Block 10. Historical exploration work by Ivanhoe yielded a number of
prospects and anomalies which may assist the company’s exploration
efforts in early identification of priority exploration targets.

The Bandi concession is north of Mandalay and is about 100,000
hectares in size. The area is flanked by two operating gold mines, one
of which is the Phayaung Taung mine to the south. A recent geological
map shows that the concession area consists of intrusion and asso-
ciated marls and other rock types, all of which are cut by north-tren-
ding structures. Adjacent gold skarn deposits are reportedly
controlled by structures striking northward as well.

40 | ASIA Miner  | May/June 2013

Centurion secures Ba Mauk concession

INDONESIAN company PT Aneka Tambang (Antam) aims to start
gold exploration in Myanmar this year after obtaining a licence from
the country’s government. The announcement follows a statement by
Minister of SOE Dahlan Iskan that Antam is one of Indonesia’s state-
owned enterprises that will expand into the country. 

Antam will not solely manage the operation but will cooperate with
local partners, however, the SOE is yet to assign another party and is
still actively communicating with authorities. “We are conducting a
survey for the area we will explore. The gold mine concession already
exists with the permissions recently administered,” says Antam’s pre-
sident director Alwinsyah Lubis. “We have not met any local partner
as we are still discussing with their government.”

Although mining exploration requires at least 5 years and results may
or may not eventuate, he says the company’s exploration will still be
done seeing that its business is as a precious metal miner. He says this
must be carried out even though Myanmar claims that the area is pro-
ductive. The exploration budget for Myanmar has not been included in
Antam’s exploration financial plan for 2013. Last year the company spent
Rp90 billion on exploration and this year has set aside Rp6 trillion for
capital expenditure as it seeks to push ahead with a domestic nickel ex-

pansion in Southeast Sulawesi as well as the plans in Myanmar.
Meantime, Indonesian state-controlled Bukit Asam has set aside

$80 million to expand its business into Myanmar, joining a string of
firms jostling for a slice of the South East Asian nation’s burgeoning
economy. The company plans to build a mine-mouth coal-fired power
plant in Myanmar, which will become the biggest of its kind in the
country. The project has a capacity of 2x200 megawatts.

Bukit Asam sells 45% of the coal it produces to overseas buyers,
including those in Japan, Taiwan and Vietnam. Based in Muara Enim,
South Sumatra, the company has plans to develop infrastructure for
its Indonesian coal mines. In October 2012, Bukit Asam said that it
had budgeted around $580 million over the next four years to build
infrastructure facilities to support its core business. It laid out plans to
develop two mine-mouth coal-fired power plants in Sumatra with a
combined capacity of 1460 megawatts. 

Myanmar’s main coal resources are in the central region in about a
dozen small fields dotted around Mandalay. There has not been a de-
tailed geological survey for years and estimates of reserves range from
the Ministry of Energy’s 270 million tonnes to 750 million tonnes sug-
gested by the US’s Energy Information Agency.

Antam and Bukit Asam set to explore

The geology of Myanmar, which shows plenty of potential for mineral resource development.
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RED Mountain Mining has started drilling the Pica epithermal lode
structure at Lobo prospect in the Batangas Gold Project. Pica is one
of at least five parallel epithermal lodes at Lobo, which is about 100km
south of Manila on Luzon Island.

A 2005 drill hole at the high-grade vein confirmed intersections of
1.5 metres @ 8.5 grams/tonne gold from 29.8 metres and 13.65 me-
tres @ 2.49 grams/tonne gold from 110 metres.

Mapping by Red Mountain during February and March has deter-
mined that these veins outcrop and are part of a major northeast-
southwest trending structure of more than 2km strike length. The new
holes will initially test the near-surface extent of the veins for open pit
mining potential. The company’s executive chairman Neil Warburton
says, “The sampling and trenching program at Lobo has defined mul-
tiple at surface high-grade gold drilling targets that will now be drill-
tested. This is an exciting phase of the Lobo drilling program that will
hopefully add further gold resource targets in addition to Lobo’s West
Drift and South West Breccia resources.”  

Lobo’s series of epithermal lodes and breccias have now been map-
ped over a combined strike length of more than 15km. High-grade
gold shoots have been identified at South West Breccia with an indi-
cated resource of 178,000 tonnes @ 7.4 grams/tonne gold for 42,000
ounces and an inferred resource of 16,000 tonnes @ 5.3 grams/tonne
for 3000 ounces, and the new West Drift gold discovery. Regional
trenching and channel sampling has identified new veins and high-
grade targets for further drilling.

Drill testing of the Japanese Tunnel prospect, which is about 150 me-
tres southwest of the Southwest Breccia resource, is also under way.
The indicated and inferred resource contains 194,000 tonnes @ 7.2
grams/tonne gold. At least three holes are planned to test the prospect.

Sampling at the recently discovered Ulupong epithermal vein, 1km
southeast of Southwest Breccia has produced high-grade gold as-
says including 0.45 metres @ 23.39 grams/tonne. Another newly dis-
covered outcropping vein 300 metres northeast of the Ulupong trench
has produced an assay of 1 metre @ 4.56 grams/tonne. All veins
sampled at Ulupong have produced high-grade gold assays, consi-
stent with the highly anomalous gold soil sampling results along a
2km+ corridor. Infill soil sampling and further trenching will be carried
out to define drilling targets.
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Red Mountain 

starts drilling at Pica

Philippines

Checking core at Red Mountain Mining’s Batangas project.
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Philippines

THE expansion work at Medusa Mining’s Co-
O Gold Project is on schedule with the SAG
mill and primary crusher expected to be com-
missioned during June following commissio-
ning of the detoxification plant in April. The
phase 3 expansion will double annual pro-
duction from 100,000 ounces of gold to
200,000 ounces.

Mill work completed in recent months inclu-
des conversion and commissioning of leach
tanks from carbon-in-pulp to carbon-in-leach
with six old, small leach tanks removed. The

thickener upgrade and gold room upgrade
have been completed and these facilities are
in operation while the emergency feed facility
has also been completed.

The main sub-station as well as the mill and
mine transformer stations are completed and
electrified while 42km of electrical wiring at
the new plant is progressing with expected
completion in May. The mine is also being ex-
panded and by mid-April in the Level 8 deve-
lopment about 200 metres of horizontal
development measuring 3 x 3 metres had

been completed and 4 veins intersected to
the south of the Saga Shaft, with another 7
veins to be intersected as work progresses.

Development for infrastructure installation is
ongoing and on-vein development is progres-
sing on the East Agsao 13, 14, 15 and 16
Veins with 7 headings active. By June 30 Me-
dusa expects about 12 on-vein headings to be
operational and producing development ore.

The winze ore pass from Level 5 to Level 8 is
expected to be connected to the level develop-
ment in July. Two Alimak rise ore passes are in
progress from Level 8 to Level 6 and are expec-
ted to be operational in August. Ore from these
passes will be fed by conveyor to the ore bins.

The company has received results from re-
search conducted by the Centre for Explora-
tion Targeting, School of Earth and
Environment at The University of Western Au-
stralia. The research involved measurement
of the temperatures of ore formation and sa-
linity of the ore fluids with the aim to deter-
mine the trends and dimensions of gold
potential in the system.

Results show that there are no apparent
trends to indicate that the margins of the epi-
thermal gold zone have been reached. They
support the ‘potential exploration target size’
of 3 million ounces in 9.8 million tonnes to 7
million in 23.5 million tonnes. 
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Co-O expansion nears completion

AN updated and reclassified resource estimate
for the Agata North nickel laterite resource has
prompted a decision by joint venture partners
Mindoro Resources and TVI Pacific, along with
its Philippines operating subsidiary TVIRD, to
fast-track direct shipping operation (DSO) de-
velopment. This is likely to result in production
commencing in late 2013.

Measured and indicated resources have in-
creased to 33.9 million dry metric tonnes (dmt)
@ 1.1% nickel compared to the previous 31.8
million dmt @ 1.05% nickel. Inferred resources
are 2.0 million dmt @ 1.04% nickel. At a cut-
off grade of 44% iron, there are an estimated
7.9 million dmt or about 10 million wmt @
48.5% iron and 0.94% nickel, a DSO product
grade much in demand in China

The joint venture partners say the new re-
source provides a robust foundation for mo-

ving forward, initially, with a DSO of high-iron
limonite (upper laterite horizon), followed by
atmospheric leach processing of the under-
lying saprolite horizon. The resource forms
part of an updated NI 43-101 technical report
on the Agata North nickel laterite resource.

The current estimate gives a superior
grade-tonnage distribution to the previous
Agata resource estimate which was carried
out in 2011. Sufficient high-iron limonite has
been defined for approximately 5 years of
DSO production at an annual rate of about 2
million dmt. During this period, it is expected
that the processing plant will be in operation.

TVI has reported to the JV that both the
high-iron DSO and the limestone DSO are
near-term opportunities that have the poten-
tial to generate strong cashflows beginning
in late 2013, contingent upon, among other

things, receipt of permits in a timely manner.
The high-iron laterite and limestone deposits
occur 1km from the coast, which is expec-
ted to minimize transportation costs due to
the proximity of the mine pit to the port. The
upper portions of the laterite profile com-
prise the ferruginous zone and limonite
zone, both rich in iron. The deposit is expec-
ted to be developed as a surface mining
operation with the high-iron material sold to
the Chinese iron ore market.

Beneath this zone is the higher nickel
grade saprolite zone, which will be the do-
minant feed for a new processing facility
under consideration by the Project Execu-
tion/Technology Development team. The
high-iron DSO operation is expected to ge-
nerate early cashflow before the plant is
built and put into operation.

Agata North project on fast track

Construction of the SAG mill at Medusa Mining’s Co-O Gold Project in eastern Mindanao.
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KALIMANTAN Gold has budgeted up to
US$16.2 million this year for a substantial
drilling and exploration program at the KSK
Copper Project in Central Kalimantan. There
are more than 300 workers involved in dril-
ling and exploration activities over the per-
mitted areas of the KSK Contract of Work
(CoW) with all exploration activities suppor-
ted by helicopter. Recent exploration at KSK
has focused on delineation drilling and deep
drilling at Beruang Kanan, deep drilling at
Beruang Tengah, as well as reconnaissance
mapping and sampling, and prospect eva-
luations throughout the permitted area to
further prioritize the drill targets.

Resource delineation drilling at Beruang
Kanan copper prospect is well under way,
with two rigs active since mid-2012. A third
larger capacity rig is testing deeper levels of
the Beruang Tengah porphyry copper-gold-
molybdenum system. A team of 16 geolo-

gists are systematically mapping, sampling
and evaluating eight of 16 known prospects
throughout the CoW. This work has identified
several new prospects and upgraded some
existing prospects to drill ready targets.

The grid-based delineation drilling at Beru-
ang Kanan is being completed at 100 metre
centres targeting a 1.8km-long copper-in-soil
anomaly and seeking to define the minerali-
zed zone intersected in previous drilling. Re-
sults to date confirm significant copper
mineralization over a strike length of 750 me-
tres and the system remains open to the
south. Recent results include 60.1 metres
from 171.6 metres @ 1.03% copper and 67.5
metres from 66.8 metres @ 0.63% copper.

The deep scout drilling program at Beru-
ang Tengah continues. One hole intersected
a zone of copper-gold mineralization hosted
in porphyry-related quartz veining hosting
disseminated and stockwork mineralization

from 231 to 401 metres in depth. Recent re-
sults include 3 metres from 48 metres @
25.0 grams/tonne gold and 170 metres
from 231 metres @ 0.22% copper, 0.14
grams/tonne gold and 114ppm molybde-
num. Two larger capacity drill-rigs capable
of depths of 2000 metres have been con-
tracted to test deeper levels of the Beruang
Tengah porphyry system.

A new zone of copper-gold mineralization
has been discovered at Beruang Tengah.
High sulphidation style of mineralization, ob-
served over an area 250 metres-long by 250
metres-wide, was discovered in two creeks
1km east of the Beruang Tengah prospect
proper. Preliminary gold results from 13 rock
chip samples all returned greater than 1
grams/tonne and up to 9.7 grams/tonne. Fol-
low-up mapping and sampling to further de-
fine the dimensions and tenor of this
mineralization continues.
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Extensive drilling program for KSK

BARISAN Gold Corporation’s majority-owned Indonesian subsidiary, PT
Gayo Mineral Resources (Gayo), has received an extension to its explo-
ration Izin Usaha Pertambangan (IUP) for its Barisan project. The IUP has
been extended until March 5, 2015, and, combined with the two IUPs
extended in December 2012, completes the IUP extension process for
all its exploration licenses in Indonesia. The Gayo IUP is 80%-owned by
Barisan and is solely operated by the company. It contains the Upper
Tengkereng, Lower Tengkereng, Upper Ise-Ise and Sekeulen gold-cop-
per porphyry prospects. Gayo continues to work with local government
authorities seeking forestry borrow-use permits, which would allow it to
resume drilling at Upper Tengkereng and other gold-copper porphyries.

Barisan is a Canadian-based company engaged in the exploration,
acquisition and development of mineral properties in Indonesia. It owns
and operates two gold and gold-copper properties in Indonesia’s Aceh
Province on the northern tip of Sumatra Island, namely the Barisan
gold-copper porphyry belt and the Abong epithermal gold project. Ba-
risan has, however, entered into Conditional Sales and Purchase Agree-
ment (CSPA) with a private Indonesian company which has agreed to
purchase Barisan’s 75% equity interest in PT Takengon Mineral Re-
sources (TMR). PT TMR owns the Takengon exploration IUP, which in-
cludes the Collins epithermal gold prospect. As per the terms of the
CSPA, the private company will pay Barisan about Can$770,000. 

Barisan’s chief executive officer Alex Granger says, “This transaction
represents a great opportunity for Barisan Gold to realize value for a
non-material property. In addition to eliminating the ongoing costs of
maintaining the Takengon IUP, we are also solidifying our balance
sheet ahead of re-starting drilling at the Abong project and the Barisan
porphyry prospects once we receive the forestry borrow-use permits.”

Extension granted for Barisan exploration IUP

Indonesia

Gold properties in northern Sumatra in close proximity to Barisan Gold’s prospects.
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Indonesia

FOLLOWING completion of due diligence on
the Geronggang Coal Project, Jatenergy Li-
mited has decided to invest in the 183 hec-
tare project in Kotabaru regency of South
Kalimantan. Should this project proceed to
production as expected, it will bring to three
the total number of Jatenergy’s actively pro-
ducing Indonesian coal mines.

In early December, 2012, Jatenergy signed
an exclusive MOU with PT Saijaan Prima Coal
(SPC) in relation to this property. The three
month MOU has seen Jatenergy conduct
economic, geological and legal due diligence.
Following successful completion of this pro-
cess, Jatenergy is now looking to invest up to
$650,000 to develop the project, and is acti-
vely seeking an investor to fund the other half
of the project cost. Jatenergy’s fully-owned In-
donesian subsidiary, PT Barata Energy, has
also signed two additional exclusive MOUs
with SPC and PT Platinum Prima Iron (PPI), for
the coal and iron ore mining ventures.

One of the two new MOUs covers a 198 hec-
tare property on the island of Sebuku, which lies
off the southeast tip of Borneo, just south of the

Geronggang Coal Project area. The property is
the subject of a production IUP and is prospec-
tive for coal and iron ore. The MOU with SPC for
the Sebuku project is effective for three months,
during which time Jatenergy will conduct eco-
nomic, geological and legal due diligence.

The second of the two new MOUs covers
a 7254 hectare concession hosting a large la-
terite iron ore deposit. The project is currently
owned by PT PPI, an 80%-owned subsidiary
of SPC. The MOU for this project is effective
for three months, during which time Ja-
tenergy will conduct economic, geological
and legal due diligence.

In making its investment in the Gerong-
gang Coal Project, Jatenergy is looking to
apply the same staged and profit-sharing
investment model it has successfully used
for its Jongkang I and II mines. Under this
model, Jatenergy and its investment partner
would make an initial 50% investment upon
signing a binding agreement with SPC. Four
to six weeks later and after presenting a
mine plan for production, a final payment
would be made.
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Jatenergy to invest in new coal project

Jatenergy is investing in the Geronggang Coal Project
in South Kalimantan and is considering investing in a
nearby iron project.
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DESPITE a minor delay in permitting, Sumatra Copper & Gold remains
on track to begin on-site construction activities in the second half of
2013 and has maintained its target date of 2014 for first production
from the Tembang Gold-Silver Project. Tembang has proven reserves
of 2.4 million tonnes @ 2.5 grams/tonne gold and 38.7 grams/tonne
silver for 200,000 ounces of gold and 3 million of silver, and probable
reserves of 3.1 million tonnes @ at 2.1 grams/tonne gold and 25.6
grams/tonne silver for 200,000 gold ounces and 2.5 million of silver.

Sumatra previously provided guidance that it was targeting the end
of March to secure the grant of the final forestry permit, or Pinjam
Pakai, for Tembang. The company advised in late March that approval
of the Pinjam Pakai was likely to be delayed by a couple of weeks
and set a new target date of April for approval completion.

As a result of a Ministerial Decree concerning a second amendment
of the Pinjam Pakai guidelines, forestry permits can now be granted for
the life of the mine rather than 5 years. In light of this the company has
amended its permit application to cover 10 years in line with the current
life-of-mine plan. Sumatra does not expect any delays to its overall de-
velopment timetable as this minor delay can be accommodated within
the current development schedule. It also remains on track to complete
the balance of its debt and equity funding package in April/May 2013.

The stage 1 Tembang production plan is a low-cost, high-grade
operation targeting 400,000 tonnes annual process capacity to pro-
duce 30,000 ounces of gold and 200,000 ounces of silver. Sumatra
plans to fund the stage 2 upgrade from cashflow, increasing annual

throughput to 900,000 tonnes and production to 50,000 ounces of
gold and 500,000 ounces of silver. The ramp-up is expected to take
place over a 1-year period.
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Sumatra remains on track at Tembang

Indonesia

The Tembang Gold-Silver Project of Sumatra Copper & Gold is in southern Sumatra
with good surrounding infrastructure.
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Mongolia

ERDENE Resource Development has formed
a strategic alliance with Teck Resources to
enable further exploration of its mineral tene-
ments in the Trans Altay region of southwest
Mongolia. The Khuvyn Khar copper porphyry
prospect will be the initial focus of the pro-
gram, along with a number of targets across
the Trans Altay region. Erdene’s Altan Nar
Gold Project and Zuun Mod Molybdenum-
Copper deposit are excluded from the deal.

“Teck is an exceptional partner for our me-
tals exploration in Mongolia and we are ex-
tremely pleased for the opportunity to be
working together,” says Erdene’s chief exe-
cutive officer Peter Akerley. “In this unique pe-
riod for the junior mining industry our goal
was to secure a partnership that maintained
the tremendous upside of our regional cop-

per porphyry exploration. We expect Erdene
and its shareholders will benefit from Teck’s
technical expertise and substantial financial
strength, which will support and complement
our extensive in-country experience.”

Under the terms of the agreement, Teck
will subscribe for up to $3 million of Erdene
shares by way of a non-brokered private
placement. The initial tranche will be for 5
million shares for aggregate proceeds of $1
million. Erdene will commit 85% of the pro-
ceeds from each tranche of the placement
to exploration work to be directed by a
technical committee, with the remaining
15% for general purposes.

Teck has the option to acquire additional
shares of Erdene until it has invested $3 mil-
lion or acquired through subscriptions 19.9%

of the outstanding shares of Erdene, whiche-
ver occurs first. Teck will also have the option
to acquire up to a 75% interest in designated
projects by funding exploration expenditures
of up to $10 million on the Khuvyn Khar pro-
ject and up to $5 million on each of the other
existing or acquired projects within the Trans
Altay project area.

This new alliance comes as Erdene discon-
tinues its agreement with Xstrata Coal, which
was entered into in 2006. The two parties
have mutually agreed to discontinue the
‘Mongolia Alliance’ under which Erdene was
able to conduct coal-focused, regional scale
geological mapping programs across the
country. This field work resulted in the crea-
tion of one of the most comprehensive coal
databases in Mongolia.

46 | ASIA Miner  | May/June 2013

Erdene and Teck align for Trans Altay exploration 

DENISON Mines is continuing its work to re-
structure the Gurvan Saihan Joint Venture
(GSJV) to meet the requirements of the Mon-
golian Nuclear Energy Law. Denison owns
85% of the JV which holds a number of in-
situ uranium recovery projects in the South
Gobi region.

The GSJV was formed in early 1994 and
holds four exploration licences comprising
more than 685,632 hectares. Denison is ma-
naging director of the JV and the other parti-
cipant is the Mongolian government, which
holds 15%. In March 2012, Denison acquired
the 15% interest in the GSJV held by Geolo-
gorazvedka, a Russian entity, in exchange for
cash consideration of Can$742,000 and the
release of Geologorazvedka’s share of unfun-
ded joint venture obligations.

Under the Nuclear Energy Law of Mongolia,
the Mongolian participant in the GSJV is en-
titled to hold a 34% to 51% interest, depen-
ding on the amount of historic exploration
that was funded by the Government of Mon-
golia, to be acquired at no cost to the Mon-
golian participant. This interest would be held
by Mon-Atom LLC, the Mongolian state-
owned uranium company.

Denison and Mon-Atom are proceeding with
restructuring the GSJV to meet the require-
ments of the Nuclear Energy law, pending re-
ceipt of mining licences and government

reviews and authorizations. The final restructu-
ring of the GSJV, which was signed before the
new law, is expected to result in the company
having its interest reduced to 66%. Discussions
are ongoing and the timing for completion of
the restructuring is uncertain.

In 2009, the GSJV had its licences renewed
for three years and its resource report for-
mally accepted by the Mongolian govern-
ment. It was the first uranium resource
estimate accepted by the government and is
the first stage in receipt of a mining licence.
Mining licence applications for the four li-
cence areas were submitted in 2011.

In 2013, Denison’s Mongolian work pro-
gram is estimated to cost US$1.7 million and
the focus is on ongoing restructuring efforts
and the work necessary to obtain mining li-
cences. During the last quarter of 2012 explo-
ration expenditures on the GSJV properties
totalled Can$25,000 and for 2012 the total
was $3.156 million, compared to $200,000
and $3.971 million for the three months and
year ended December 31, 2011. A 29,700
metre drill program was completed on the Urt
Tsav and Ulziit properties in 2012 with the dril-
ling on Ulziit approximately doubling the defi-
ned extent of the mineralized system.

Denison continues GSJV restructure efforts

The uranium prospects held by the Gurvan Saihan Joint Venture, of which Denison Mines currently holds 85%.
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SUCCESSFUL metallurgical testing and an
updated resource model are expected to
lead to a significantly increased and enhan-
ced JORC-compliant resource estimate for
Haranga Resources’ Selenge Iron Ore Pro-
ject. The new estimate is expected to be re-
leased in early May and the company will
then submit a mining licence application with
the Mongolian authorities.

Davis Tube Recovery (DTR) tests have
been completed on all mineralized core from
the company’s 23012 drilling program. The
tests were conducted on 2660 x 6 metre
composite mineralized samples from the
35,000 metre drill program completed late
last year. The results will be added to the up-
dated resource model.

This information will be used to construct an
enhanced JORC-compliant resource at Bay-
antsogt and initial resources at Dund Bulag
and Undur Ukhaa, based on the mas yield and
concentrate quality characteristics. Following
submission of the mining licence application
an updated independent assessment of the
project economics based on the new resource
will be completed and followed by a full feasi-
bility study to begin later this year.

Selenge is ideally located just 20km from

two separate rail spurs and 15km from the
Eruu Gol mine, which is Mongolia’s largest
iron ore export operation, annually producing
5 million tonnes. The cumulative exploration

target at Selenge based on the four targets
drilled thus far is 250-400 million tonnes and
the project, therefore, has potential to contain
Mongolia’s largest iron ore resource.
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Selenge iron ore resource update imminent

PROPHECY Coal is targeting June for the
start of mobilization for construction of the
600MW Chandgana mine-mouth power
plant in Khentii province of east-central Mon-
golia. All major permits required for construc-
tion have been received and required studies
have been completed, including land use
rights, geotechnical study, environmental im-
pact assessment study, raw water supply
feasibility study and seismic study.

Prophecy’s Mongolian subsidiary Pro-
phecy Power Generation LLC (PPG) has
obtained water permits for the use of well
water at site for the staff and construction
camp facilities, and tenders for drilling
well(s) and water treatment facilities are
being initiated. PPG has obtained approval
from a local electricity distribution authority
to provide a temporary electricity supply re-
quired for construction work. Design work
for the temporary electricity supply and ten-

dering process has been initiated.
Tenders have been received from reputable

Chinese engineering consulting firms to be
selected to oversee the design work of the
EPC contractor on PPG’s behalf. Tenders
have also been received from engineering
firms to oversee construction work to be car-
ried out by the EPC contractor on behalf of
PPG. The tender process for firms seeking to
provide these services was targeted for clo-
sing on April 30. Tenders for fencing the site
were expected to close on April 30.

Prophecy continues discussions with the
Ministry of Energy of Mongolia, its various
working groups and the Energy Regulatory
Commission on the Power Purchase Agree-
ment (PPA) and Tariff Application. Although all
parties have indicted willingness and desire
to conclude both, it is a time-consuming pro-
cess, as the PPA is a major power offtake
agreement with an independent power sup-

plier for the Mongolian energy sector.
The Chandgana power project has attrac-

ted several major independent power plant
(IPP) enterprises assessing a potential invest-
ment. One interested IPP enterprise has esta-
blished an office in Mongolia, and is
collaborating with Prophecy on the project’s
technical and commercial aspects. Joint de-
velopment discussions are ongoing with a
number of IPP enterprises.

In order to diversify its potential power sup-
ply customer base, Prophecy has discussed
direct power purchase contracts with poten-
tial mining customers who need substantial
electricity in the South Gobi region. While the
discussions are preliminary, Prophecy belie-
ves it can deliver very competitive, tangible,
energy solutions to offset the very high Chi-
nese electricity export tariffs in the South
Gobi region, for the benefit of the Mongolian
economy, including the mining industries.

Major Chandgana power permits received

Mongolia

Drilling at the Bayantsogt deposit of Haranga Resources’ Selenge Iron Ore Project in northern Mongolia.
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Australia

TORO Energy has welcomed a Federal Go-
vernment decision granting environmental
approval for its advanced Wiluna uranium
project in Western Australia. The approval
was announced in early April and was the last
major environment-based regulatory approval
required to clear the way for the proposed
Aus$269 million Wiluna uranium mine to be-
come Australia’s sixth uranium producer and
the first in Western Australia.

The project is now subject to normal finan-

cing and final project investment determinati-
ons by Toro’s Board. The approval follows a
Western Australian Government environmental
approval given in October 2012 and comple-
tes the environmental assessment processes
that have lasted almost three and a half years.

“Wiluna is the first new Australian uranium
mine since mid-2009 to receive Federal and
State government approval,” says Toro’s ma-
naging director Dr Vanessa Guthrie. “Comple-
tion of the environmental approvals delivers

Toro the regulatory certainty needed to fully
underpin our negotiating capacity and to now
advance commercial financing arrangements
and product off-take agreements with poten-
tial partners. It also provides a clear pathway
to complete detailed engineering design, infra-
structure and cost estimates for Wiluna.

“This work has been on hold since the Fe-
deral Minister initially deferred his decision on
the project in November last year and then
initiated a second deferral in December. Sub-
ject to successful finalization of financing and
marketing arrangements, and our design and
cost work, Toro anticipates first production
from Wiluna by the end of 2015.”

Vanessa Guthrie has reconfirmed Toro’s on-
going engagement with potential project fi-
nance partners in a negotiating environment
she describes as very encouraging. “Wiluna
is one of the few projects in the world capable
of bringing new uranium production to the
market in the medium term, when a shortfall
is predicted from 2015 onwards.”

The mine’s two defined deposits, Lake Way
and Centipede, will annually process 1.3 mil-
lion tonnes to produce about 780 tonnes of
uranium oxide concentrate based on up to 14
years of mine life. Wiluna is about 960km
northeast of Perth in the Northern Goldfields
region, 30km south of Wiluna town. The total
regional JORC-compliant resource is 54 mil-
lion pounds.
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Federal approval for Toro’s Wiluna project

A NEW resource estimate for the Princess de-
posit has increased total inferred uranium re-
sources at the Mulga Rock project of Energy
and Minerals Australia (EMA) in Western Au-
stralia (WA) to more than 62 million pounds.
The Princess resource includes 1.9 million ton-
nes @ 600ppm U3O8 for 2.5 million contained
pounds. It has been combined with inferred re-
sources for the Ambassador, Emperor and
Shogun deposit to provide the new total.

EMA says Princess is expected to have a
positive impact on development of Mulga
Rocks because it consists of thick continu-
ous mineralization under shallow cover, is a
short distance from the proposed proces-
sing plant, and its host rock differs from the
neighbouring Ambassador deposit which

opens up the potential for similar nearby re-
sources within EMA’s landholding yet it is
geochemically similar to the Ambassador
ore and should be amenable to a similar
processing route.

The 62 million tonne resource ranks Mulga
Rock as the third largest uranium resource
in WA. A scoping study has indicated the
project has potential to be a low-cost and
long-life source of uranium production. This
year EMA plans to conduct a more detailed
feasibility study on the project, 240km nort-
heast of Kalgoorlie.

The western area of Princess hosts a si-
gnificant amount of mineralization with a li-
mited footprint and at a high angle to the
orientation of the sedimentary sub-basin

hosting the deposit. This shows potential
for similar thick high-grade lenses within the
existing resource base at Ambassador, Em-
peror and Shogun as well as other pro-
spects within Mulga Rock.

A test work program is under way at
ANSTO Minerals to further refine initial me-
tallurgical studies. This work will compare
the leach performance between resin-in-
leach and resin-in-pulp configurations, eva-
luate the effect of site water on leaching,
and test a number of commercially available
resins. Tests are being carried out at AN-
STO’s Lucas Heights facilities in New South
Wales. A parallel stream of test-work is also
under way at AMMTEC to assess an alter-
native process route.

Princess adds to Mulga Rocks resource

A Vermeer continuous miner at Toro Energy’s Wiluna project in Western Australia.
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CORE Exploration has re-commenced drilling
to follow-up an outstanding uranium disco-
very on its Fitton project in northern South
Australia. The new 2500-metre reverse circu-
lation program is targeting down-dip and
strike extensions of the high-grade uranium
mineralization discovered by Core’s first dril-
ling program at the Scott Lee Prospect within
the Fitton project late in 2012, which included
5 metres @ 0.25% U3O8.

The RC drilling will also follow-up anomalous
uranium intersected on the large geophysical
target at Fitton’s Hamilton prospect and sur-
face mineralization (1400ppm U3O8) found at
the new Bruce Lee prospect, 300 metres to
the west of Scott Lee, in February 2013.

The Hamilton prospect has added value to
Fitton with significant uranium and copper in-
tersections returned from initial drilling. The
results have confirmed that Hamilton, which
is Fitton’s largest anomaly, hosts geology very
similar to the high-grade Scott Lee prospect.

Core’s first drilling program at Fitton dis-
covered high-grade uranium within broad
intersections of mineralization within the
shear zone at Scott Lee. Anomalous copper
and uranium mineralization was also inter-
sected at Hamilton.

According to Core’s managing director Ste-
phen Biggins, the four test holes drilled into

Hamilton, a large northeast trending magne-
tic anomaly 2km-long by 200 metres wide,
satisfy the company that the target is highly
prospective for high grade mineralization si-
milar to Scott Lee, itself described by Core as
‘an outstanding discovery in a world-class
uranium province’. Fitton is in some of Au-
stralia’s premier uranium acreage - being just
north of the Beverley, Four Mile and Mt Gee
uranium deposits, project developments and
mines in a proven world-class uranium mi-
ning region, 500km north of Adelaide.

The first drill results at Hamilton confirmed
that the mineralizing geology consists of a

sheared mafic dyke hosted by megacrystic
granite. Four shallow holes were drilled for 252
metres with anomalous copper and uranium
intersected in two holes. One hole intersected
3 metres at 104ppm U3O8 and another inter-
sected 7 metres @ 1020ppm copper including
2 metres @ 2895ppm copper.

Considering the large size of the target at
Hamilton and that only 4 holes were drilled,
Core considers the prospect to be highly pro-
spective for high grade uranium mineralization.
Core’s first drilling campaign at Fitton in late
2012, comprised a total of 1902 metres of re-
verse circulation targeting seven prospects.
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Core resumes drilling at Fitton project

RENAISSANCE Uranium has identified a stan-
dout gravity target at the Nilginee prospect wit-
hin its Eastern Eyre Project on South Australia’s
Eyre Peninsula. The gravity anomaly measures
at least 3 milliGal amplitude over about 3sqkm.
The anomaly centre is coincident with a local
circular magnetic anomaly, within a broad zone
of elevated gold geochemistry. 

Nilginee is in Exploration Licence (EL)
4721 of Renaissance’s Eastern Eyre Pro-
ject, which also includes EL 5012. Renais-
sance has previously identified several high
priority geochemical targets at its 1050
East, 1050, Quondong and Malachite pro-
spects in EL 5012.

Gravity coverage within the remaining areas
of Eastern Eyre, which includes 2500 stations
covering 400sqkm, was recently completed
and is under review. On the basis of these re-

sults, Renaissance has elevated the priority of
Nilginee, with drilling scheduled to commence
by the end of May. Further exploration work will
also be undertaken at high priority geochemical
targets previously identified within EL 5012.

The company’s exploration at Eastern Eyre
is targeting iron-oxide, copper-gold-uranium
(IOCGU) style and associated deposits within
the Roopena Fault Zone in the southern por-
tion of the Olympic Dam corridor. The majo-
rity of this fault zone has not been recently
drill tested as a result, in part, of the proposed
expansion of the Department of Defence’s
Cultana Training Area, which extends into EL
5012 but does not impact EL 4721.

Recently, the Department of Defence and
the Government of South Australia agreed on
protocols for conducting exploration within
Cultana Training Area and proposed extensi-

ons into EL 5012. With these procedures cla-
rified, in September 2012 South Australia’s
Department of Manufacturing, Innovation,
Trade, Resources and Energy granted Re-
naissance’s licence application over EL 5012,
enabling it to begin on-ground activities.

In late 2012, Renaissance began pre-dril-
ling exploration over the project area, which
included an analysis of previous exploration
data. This led Renaissance to identify seve-
ral high priority geochemical, as well as geo-
physical, drill targets within EL 5012. The
exploration program has also focused on
portions of EL 4721 to the southwest of the
Roopena Fault Zone. This area covers an in-
ferred north-south structural corridor sepa-
rating the palaeoproterozoic Lincoln
Complex in the east from the older Hutchi-
son Group metasediments to the west.

Gravity target identified at Eastern Eyre 

Australia

Drilling at Core Exploration’s Fitton project in South Australia’s north.
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Papua New Guinea

A MAJOR field exploration program is under
way at the Bolobip copper-gold porphyry pro-
ject site of Australian nickel producer Mincor Re-
sources. Ground preparations are complete and
an exploration camp has been constructed at
the project, which is 72% owned by Mincor.

The field exploration activities will be supple-
mented by airborne and ground geophysics
which include induced polarization (IP) surveys
and heli-borne magnetics. Mincor says the
program will be completed by July 2013.

Bolobip is a large coincident copper-gold an-
omaly in a multi-phase intrusive environment,
about 60km east of the world-class, large por-
phyry copper-gold mine of Ok Tedi. Initial stu-

dies have suggested that it has affinities to por-
phyry-style mineralization with similarities to Ok
Tedi. The geochemical anomaly is about 1km
in diameter and has never been drilled. 

The prospect was discovered through regio-
nal stream-sediment sampling by CRA in the
late 1980s. CRA conducted several rounds of
surface geochemical mapping, sampling and
trenching, but no geophysics nor drilling. The
prospect has received little attention since CRA
pulled out of PNG in the 1990s.

“Mincor’s intention is to confirm the por-
phyry characterization of the target through
field mapping and alteration studies, and to
generate drill targets through the use of IP,

which is capable of identifying disseminated
sulphide mineralization, and a magnetic sur-
vey. Any targets identified would be ready for
drilling either late in the current financial year
or early in the new financial year,” says Min-
cor’s managing director David Moore.

The company has moved its focus to the
Bolobip site after completing its exploration
activities at the Edie Creek project, which is
in the Morobe goldfields of PNG.

Mincor’s exploration program included
blanket soil sampling and ground magnetics,
detailed mapping, trenching and sampling,
and a 12-hole diamond drilling program.
Assay results from the drilling included 6 me-
tres @ 1.39 grams/tonne gold and 23.7
grams/tonne silver from 13 metres and 0.9
metres @ 1.27 grams/tonne gold and 106
grams/tonne silver from 65 metres. 

David Moore says while the exploration has
clearly demonstrated the presence of an epi-
thermal and mesothermal gold system at
Edie Creek, the company’s interpretation is
that this system is widely dispersed, and likely
to have generated numerous small gold de-
posits rather than a single, viable ore deposit.
As a result, Mincor has elected to cease ex-
penditure on the project.
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Mincor begins field exploration at Bolobip

EXPLORATION has re-commenced on Cop-
permoly’s Makmak tenement on the south
coast of New Britain Island. The program is
designed to follow up exploration activity car-
ried out in quarter 4 of 2012 and is associa-
ted with aeromagnetic modelling of MK004
and MK005 anomalies, elevated grab sample
assays from the Pulding copper prospect,
and enriched ferruginous mineralization from
Wara Creek, near MK005.

The Makmak tenement is accessible via
4WD vehicle along logging tracks from
Kimbe, the provincial capital of West New Bri-
tain, on the north coast of the island. During
March and early April access to the site was
hampered due to inclement weather and pro-
blematic river crossings.

With primary chalcopyrite exposed at surface,
the proposed exploration program at Pulding
prospect will focus on trenching/channel sam-
pling to determine the relative extents of local

base metal mineralization. Where appropriate,
samples will be collected for petrographic and
magnetic susceptibility analysis as well. Given
recent adverse weather, the timing of trenching
work will be subject to the availability of suitable
equipment and site accessibility.

Computer modelling at the Wara Creek
prospect indicates a large magnetic source
underlying the MK004 anomaly, which also
straddles a major topographic lineament. De-
tailed prospecting and mapping is currently
planned for this broad anomalous zone. 

High grade magnetite/martite (hematite) brec-
cia samples have been collected at Wara Creek.
The proposed sampling and mapping program
will prospect for similar ferruginous mineraliza-
tion in creeks between Wara Creek and Pulding,
as well as the ridge separating these creeks and
overlying the MK005 aeromagnetic anomaly.

Meanwhile, results from drilling at Copper-
moly’s Nakru prospect on New Britain have

confirmed further high-grade mineralization.
Best results are 26 metres @ 0.11% copper
and 0.12 grams/tonne gold from 3 metres
and 43 metres @ 0.94% copper and 0.35
grams/tonne gold from 107 metres.

“These results improve the confidence in
the boundaries and the geological model for
the known mineralization which defines the
north-western margins of the Nakru-1 pro-
spect,” says Coppermoly’s managing director
Maurice Gannon.

Barrick PNG Exploration has spent Aus$24.6
million on the Simuku, Nakru and Talelumas tene-
ments within the West New Britain project under
an agreement with Coppermoly, which has rejec-
ted an offer of Aus$13million from a private equity
group to purchase the projects. The Board con-
sidered the offer wasn’t in the best interests of
shareholders. It is however, pursuing a number of
options for the ongoing exploration and future de-
velopment of the company’s PNG assets.

Coppermoly resumes Makmak exploration

Drilling near the Edie Creek exploration camp in the Morobe goldfields.
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India

NSL Consolidated has signed a US$12.2 mil-
lion joint venture with a prominent Andhra
Pradesh-based company in a bid to expand
its iron ore operations in the Indian state. The
JV and strategic alliance between NSL’s In-
dian subsidiary NSL Mining Resources (NSL
MRI) and Vijay Group subsidiary Vijay Mining
(VMPL) will renew NSL’s focus on developing
and expanding its existing assets while also
exploring additional avenues for growth, in-
cluding new acquisitions.

NSL managing director Cedric Goode says
the JV will help to strengthen the company’s
position within the Indian mining industry. “The
signing of this JV with Vijay Group reflects the
sector’s recognition of NSL’s success and the
calibre of our approvals and project develop-
ment pathways in India. It also acknowledges
NSL’s unique position and achievements with
substantial growth potential in a commodity
and country with its own strong growth fun-
damentals. The first tranche funds will be uti-
lized in completing the purchase, construction
and commissioning of the phase 2 wet bene-
ficiation plant at Kurnool.”

From April to November of 2012 the Indian
steel industry achieved the highest global
growth rate of 5.36%. The nation’s existing
annual domestic production of about 74 mil-
lion tonnes is expected to grow to 200 million
tonnes by 2020.

“In previous calendar years, the Vijay
Group’s extensive iron ore and coal mining
contracting business has been operating at
a 70 million tonne/annum rate. Their existing
equipment and operating/management ex-
pertise will be integrated into the JV as
quickly as possible, which has significant
strategic benefit to NSL,” says Cedric Goode.

The Vijay Group has a history of rapid busi-
ness growth, coupled with local expertise
specializing in mining operations and mining
equipment related businesses. NSL and Vijay
are forecasting the JV to be operating at an

estimated annual rate of 1.5 million tonnes of
saleable iron ore within two years, with the
potential to increase this target further in the
next 4-5 years. Vijay will earn an initial 40% in
NSL MRI for its investment and 9% free
equity interest if it delivers two identified ope-

rating iron mines to the JV.
NSL successfully commissioned its Kur-

nool iron ore plant in southeast India in July
2012. The phase 2 wet beneficiation plant
is anticipated to be capable of annually pro-
ducing up to 200,000 tonnes with final gra-
des of up to 62% iron.

Kurnool is on a 12 acre industrial site within
Andhra Pradesh. It uses the nearby Mangal
mine as an iron source as well as the adja-
cent existing Kuja iron mine, both of which
are owned by NSL, the only foreign company
to own and operate iron ore mines in India.

JV to expand NSL iron ore operations

The Vijay Group has a history of RAPID BUSINESS GROWTH.
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South Pacific

MINING has begun at the high-grade Cayzer-
Prince ore body at Vatukoula Gold’s under-
ground mine on Fiji’s Viti Levu Island where the
company aims to annually produce up to
100,000 ounces of gold. In the three months
ending February 28, 89,341 tonnes of ore
were mined at the project with 103,916 tonnes
of ore processed for 8861 ounces of gold.

Mining from the Cayzer-Prince ore body is ex-
pected to lead to higher returns for the company
owing to the higher grades. Vatukoula’s chief
executive officer David Paxton says “Our recent
heavy investment in capital development ope-
ned up access to Cayzer-Prince. Currently we
are carrying out limited mining from this ore body
which has been reflected in an increase in grade
coming from the Phillip shaft of 6.9 grams/tonne
compared to the previous six months which yiel-

ded 5.3 grams/tonne gold.”
The company has received independent due

diligence that confirms its long-term production
targets are achievable and the mine develop-
ment strategy is sound. It is currently negotia-
ting with several parties regarding investment
in a US$30-$40 million expansion program at
the site. The form of funding is not finalized but
discussions have included gold prepayment
loans, gold streaming loans, convertible loans,
and other debt and equity combinations.

The Vatukoula site has been historically mined
during the past 70 years, producing about 7 mil-
lion ounces of gold and 2 million ounces of silver
in that time. There is established infrastructure
including an independent power station, assay
labs and workshops, at the mine site.

To fund the expansion Vatukoula began in-

vestigating potential alternate forms of long-
term financing in the middle of last year. This
process formally began in April 2012 with the
commissioning of an independent due dili-
gence review of the operations. The finalized
review was circulated to banks and other in-
terested parties in early 2013.

During the 6 months ending February 28,
total tonnes of ore, waste and capital mined
decreased to 206,501 tonnes compared to
242,768 tonnes in the same period of 2012.
Lower tonnages were driven by decreases in
strike drive, operating and capital development
metres. Ore delivered from underground in the
half was 126,063 tonnes, a decrease compa-
red to the same period of 2012. This reduction
was due in part to the reduction of strike drive
development, which is delivered as ore.
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Vatukoula begins mining high grade ore

GLASS Earth Gold has filed three NI 43-101
technical reports relating to its New Zealand
gold projects. The Canadian-based company
filed a report on resources at Muir’s Gold Pro-
ject and a report on exploration at the Wha-
rekirauponga (WKP) project, both within the
Hauraki Goldfield, North Island, and a tech-
nical report on five alluvial properties in the
Central Otago Goldfields, South Island.

Glass Earth is one of New Zealand’s most
active gold exploration companies with land-
holdings proximal to producing deposits and
cash flow from its wholly-owned placer pro-
jects. The company is exploring promising
prospects across the North and South islands.

Muir’s exploration has outlined a 5.24 mil-
lion tonnes inferred resource averaging 1.3
grams/tonne gold using a 0.5 grams/tonne
cut-off for a total of 219,000 ounces. This is
based on Glass Earth’s data and historical
data dating back to the 1980s. Glass Earth
executed 24 trenches for 510 metres total
length, 16 diamond drill holes for 3141.25
metres and 2 RC drill holes for 463 metres.

Muir’s is 65km southeast of Newmont’s
Martha Gold Mine at the southern end of
Hauraki Goldfield. Two quartz reefs were
mined within this epithermal system until the
1930s, with more than 43,000 ounces ex-
tracted from shallow surface and under-
ground workings.

WKP project is held by the Hauraki Joint
Venture (HJV) of Newmont Waihi Gold
(65%) and Glass Earth (35%) and is in the
southern Hauraki Goldfield, 10km north of
the Martha Gold Mine and 110km southe-
ast of Auckland. It is developing as a signi-
ficant discovery within a large low
sulphidation gold-silver epithermal system
capable of hosting a major deposit.

Following historical exploration on Eastern

Zone, HJV’s work has identified two other
significant zones, Central and Western, and
recently intersected mineralization on the
Eastern Graben structure. The HJV plans a
significant exploration program for 2013 -
further evaluating Eastern Graben and inclu-
ding an initial project resource estimate,
metallurgical test work, rock engineering
study, geophysics and a 2500 metre dia-
mond drill program.

Glass Earth files NZ technical reports

Samples from Glass Earth Gold’s WKP Gold Project on New Zealand’s North Island.
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Coppermoly has engaged the services of Dr Peter
Crowhurst on a contractual basis. As a highly
regarded and exceptionally well-credentialed
geologist, his extensive exploration and struc-
tural geology expertise in Papua New Guinea
bodes particularly well for Coppermoly’s ongo-
ing exploration activities in West New Britain.

Woulfe Mining Corp has appointed Hubert Marleau,
a director of the company, as its interim chief
executive officer. This followed an announce-
ment that Brian and Amelia Wesson have re-
signed from their positions as directors and as
its president and chief executive officer and VP
of business administration, respectively, in
order to pursue other opportunities.

Drake Resources has appointed Jason Stirbin-
skis as chief executive officer as part of its
commitment to becoming a successful and
profitable gold and base metals mining com-
pany. He succeeds Dr Bob Beeson who re-

mains on the Board as a non-executive di-
rector. Jason Stirbinskis’ former roles include
managing director of Phillips River Mining and
Central Asia Resources.

Majestic Gold Corp has appointed James Mackie
as chief financial officer. He has also been
elected to the company’s Board. He is re-
placing Tom Needham as CFO, who is retir-
ing from the company, and Gurminder
Sangha, who has resigned as a director.

Modun Resources has appointed a new director
of its wholly-owned Mongolian subsidiary,
Modun Resources LLC Mongolia. Archit-Er-
dene Darambazar is the founder and president

of leading investment banking firm Mongolia
International Capital Corporation and has
been an innovator in the Mongolian finance
sector for almost a decade.

Southeast Asia Mining Corp is pleased to an-
nounce the appointment of Steve McIntyre,
James Fairbairn and Steve Norregaard to the
Board of Directors, and Chris Irwin as corpo-
rate secretary. The company has accepted
the resignations of Denis Clement and John
Cullen from the Board of Directors.

Crazy Horse Resources has made changes to its
executive team. Jose Leviste III has been ap-
pointed chief executive officer and a director.
As a Philippine national with extensive con-
nections, he is a former lawyer and has
worked in Australia and the Philippines. Brian
Lueck is the new chief operating officer. Former
chairman and chief executive officer Mitch Al-
land has been appointed executive chairman.
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On the move

Energy and Minerals Australia advises that Julian Tapp has been appointed as an
executive director and chief executive officer of the company. He brings a
wealth of experience in regulatory approvals and project development which
will be invaluable as EMA moves forward with its Mulga Rock Uranium Project.

Underground hard rock mining contractor Barminco Limited has appointed
Peter Bryant as chief financial officer. He is a highly experienced executive
having held leadership roles at Seven West Media Ltd and engineering and
development group GRD Ltd.
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THE investment boom in the global mining sector slowed down dur-
ing 2012. The annual growth rate of the project pipeline was only 9%
in 2012 compared with 20% and 21% in 2011 and 2010. The num-
ber of projects in the pipeline even decreased between 2011 and
2012—only by 1%, but marking the end of a continuous increase over
the past years. The slowdown, which continued throughout the year
but accelerated in the last quarter, has included a number of project
deferrals such as the postponement of the high-profile $8-billion
Olympic Dam project by BHP Billiton. Other examples are the
Prioskolskoye iron ore project and the Sukhoi Log gold project, both
in Russia; Grupo Mexico’s El Arco copper project in Mexico; Vale’s
Vermelho nickel project in Brazil; and others.  

During 2012, 130 new mining projects with an estimated total cost
of $47 billion were registered in Raw Materials Group’s (RMG) Raw
Materials Data Metals (RMD Metals) ‘Mines/Projects’ database. Proj-
ect investment in 2012 was considerably lower than in 2011, when
the number of new projects registered was 165 with an estimated
total investment cost of $110 billion. The final figures for 2012 will
most likely increase somewhat as a number of projects from the end
of 2012 will only be registered in the database early in 2013. This cor-
rection has been as much as 15%–20% in some years, but most
probably will be less than that this year. Although it is too early to draw
any detailed conclusions it is clear that the peak in investments in the
present cycle has been reached and we will most likely see a slight
decline in investment activities in 2013.

However, this decline will not represent the start of a long-term trend.
Mining and mining investments have always been and will remain cycli-
cal businesses, and RMG remains optimistic for the long-term outlook of

the sector. Population growth, urbanization and general economic de-
velopment in the emerging economies are still positive and provide a
strong base for continued growth in metal demand and hence the need
for increased mine production and for new investment projects.

Economic Weakness, Lower Expectations
As 2012 drew to a close, the total value of announced investment in
the project pipeline of the global mining industry was $735 billion, as
registered in the RMD Metals ‘Mines/Projects’ database. The deep-
ening financial crisis in Europe and the slow recovery in North Amer-
ica seem to have slowed growth in 2012. Metal prices during the past
year have, on the whole, not performed badly, with gold prices higher
than in 2011, copper and iron ore on slightly lower levels while nickel
and zinc have been trending downward for about two years.

Industry expectations for 2013 are cautious and might have de-
pressed investments toward the end of the past year. The number of
projects announced in the third and fourth quarters of 2012 is down
compared with both the first half of the year and the same two quar-
ters in 2011. However, it is important to remember: 

1) there is always a delay in reporting new projects; and 2) this analysis
is based only on figures captured up to late November/early December.

The upward trend of increased project costs, highlighted in the 2011
survey, continued in 2012. We previously noted that many projects
have been enlarged in both announced cost and capacity when mov-
ing from the feasibility to the construction phase and this tendency
continues. Of all of the gold projects in this year’s list, 10 experienced
cost increases totaling more than $8 billion, from an original total of
$15.4 billion. The average increase was 54%. Only one project man-
aged to cut its cost, by a marginal 5%. Six projects are new to the list
and no comparison is possible. 

Project cost increases are not entirely due to increasing unit costs
but also to rapid growth in metal demand. Other important cost driv-
ers include more complex ore bodies, deeper lying deposits with
lower grades and increasingly remote locations of new mines. Equip-
ment prices and construction costs are increasing and many equip-
ment suppliers are working at near full capacity. Problems caused by
lack of experienced mining staff, which disappeared in 2009 and
2010, have re-emerged although not at the same serious level as in
late 2007 and early 2008. In some regions—Western Australia, for
example—recruitment of staff has become a serious problem and
salary and wage levels are getting out of hand.

By Magnus Ericsson and Viktoriya Larsson

ANNUAL SURVEY OF

Global Mining Investment
Last year’s survey questioned whether the long boom in mining investment was starting to fade, or just experiencing a temporary

market adjustment. This year’s verdict: the boom has peaked.

Mining Project Investment Pipeline, 2012
Investment        Share Share Trend
( x US$ B) (Percent)         (2011 to 2012)

Greenfield Projects

Early Stages

Conceptual &
Prefeasibility 269 037

Feasibility 204 028

Construction 082 011

Brownfield Projects

All Stages 180 024

TOTAL 735 100

Source: All table data provided by Raw Materials Data, Stockholm, Sweden, December 2012.
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The number of projects at the feasibility stage has increased strongly,
to 28% of total investment. This growth is to be expected given the high
numbers of new projects announced in 2010 and 2011, which now
have matured and evolved to the next stage in the development
process. At the same time, the number of projects at the conceptual
and pre-feasibility stages has decreased because of a drop in new, early-
stage projects, reflecting the declining investment appetite and increas-
ing financial problems of the junior companies that initiate most of these
projects. This will likely cause some problems in the future, as there will
not be enough conceptual- or prefeasibility-stage projects in the pipeline
to meet the inevitable rising demand for metal. 

The share of projects at the construction stage increased margin-
ally compared with 2011. However, the investment value of this sec-
tor grew strongly in 2012. The average cost of projects under
construction in 2012 was $930 million—a large difference from the
average of $645 million in 2011. The same situation is noticeable for
brownfield projects, although for those the average project cost is
generally much lower, at $450 million, than for a greenfield project. 

It is difficult to accurately monitor the progress of brownfield projects
from project studies to construction because they are often carried
out internally and quickly, without public disclosure. Thus, the total in-
vestment figure for projects under construction is undoubtedly an un-
derestimate, particularly for this project category.

All of this year’s survey statistics are based on projects with an an-
nounced investment estimate.  The RMD Metals database also in-
cludes approximately 1,900 projects—mostly in the conceptual
stage—for which no investment figure has been announced. The in-
vestment total for all mining projects, including projects for which no
investment estimate has been published, is therefore larger than the
$735 billion recorded at the end of 2011—but it is difficult to estimate
how much larger. If it is assumed that the projects without published
investment estimates have a similar cost structure to those projects
whose costs are known, the total figure would increase considerably.
It could, however, also be argued that unannounced-project costs are
lower, as most mega-projects are conducted by public companies
that must publicly disclose all significant expenditures. If this is indeed
the case, the total figure would be smaller. Projects involving metals
not covered in this survey but included in the database also repre-
sent a specific investment total but one that is estimated at a much
lower level than the major metals represented in the survey

Given the continued strong metal demand from China, India and
other emerging economies, RMG expects metal prices to mildly de-
cline in 2013 before possibly rising again in 2014.

Many of the early stage projects included in this year’s total invest-
ment figure will not pass from the conceptual study phase to the con-
struction stage for a number of reasons. However, historically RMG
has observed that 60%–75% of all projects announced will material-
ize during a three-year period.

Iron Ore Grabs a Bigger Share
As in previous years iron ore, copper, gold and nickel, in that order, are
the largest investment targets for mining companies. These four met-
als account for 86% of the total project pipeline, a small increase from
84% in 2011. They also dominate the mining business in terms of
total value of its output, which for these metals only is $606 billion or
71% of the total value of all mine production of metals during 2011.
Iron ore project investment remains firmly in the top spot, as it has

since 2010, and even increased its share in 2012 with a project
pipeline of $245 billion; while copper, in second place, accounted for
$200 billion. Gold and nickel are at much lower levels ($125 billion
and $60 billion respectively), followed by a significant drop to the $15–
$25 billion level where uranium, lead/zinc and the PGMs, in that order,
are to be found. The average iron ore project demands an investment
of $1.24 billion—more than four times the average investment cost of
gold projects, at $304 million—while average copper and nickel proj-
ect costs are $816 million and $777 million, respectively.

The project growth rate for iron ore and gold both decreased con-
siderably in 2012, dropping to 14% and 13%, respectively, from
2011’s rate of 33% and 34%. The growth rate of the gold pipeline
had started to recover in 2011 after a weak year in 2010, which had
a growth rate of only 11%. New gold projects in 2012 totaled $14 bil-
lion compared with $28 billion in 2011 and only $7 billion in 2010.
Given gold’s on-going high price, these swings are difficult to explain. 

The iron ore sector had only $13 billion of new investment enter the
pipeline in 2012 compared with $53 billion in 2011, while copper’s
$10 billion of new investment in 2012 fell well below 2011’s $24 bil-
lion. Gold’s per-project investment, on average, is relatively small but
the number of gold projects is high. In 2012, 64 new gold projects
were announced—not at all surprising considering the record high
gold prices of 2012—compared with 53 in 2011. A total of 16 new
iron ore projects and 21 new copper projects also were announced
in 2012, compared with 21 new iron ore and 24 new copper projects
in 2011. It is obvious that copper is the metal that has done best in
terms of the number of new projects in 2012. 

Somewhat surprisingly the number of new nickel projects increased
in 2012 after a downturn in 2011, with six new projects announced
at a total investment of $3.7 billion. The rare earths continued to at-
tract interest after a slowdown in 2011 as well: eight new projects at
a total of $3.6 billion were announced. If all of them are carried through
to construction an over-supply situation will quickly develop. Also un-
expected was a revival of interest in silver during 2012, with six new
projects at a total announced investment of $1.2 billion. Lead/zinc,
uranium and PGMs continued to decline in 2012, with only one, three
and two new projects announced, respectively.

Latin America Still No. 1
Latin America remained in top position in 2012 with a 29% share of
the global investment pipeline, which is below its highest previous
share of 32% in 2010. North America is the only region showing
strong, continuous growth for the past three years, up from 15% in
2010 to 20% in 2012, with total investment value rising from $86 bil-
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Mining Project Investment by Metal, 2012
Investment Total Share Share Trend

(US$ billion) (Percent) (2011 to 2012)
Iron ore 245 034
Copper 200 027
Gold 125  017
Nickel 60  008
Uranium 25   004
Lead/zinc 17   002
PGMs 16 002
Diamonds 9 001
Silver 8   001
Other 00   006
Total 735                   100
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lion in 2010 to $146 billion in 2012. Africa’s share of total mining proj-
ect investment was down slightly to 14%, but increased in value to
$106 billion. Europe, including all of Russia, maintained its position
but Asia’s share fell from 11% to 10%; Asia reached its peak of 14%
in 2009 but has been falling since.

The investment pipeline in North America grew by $24 billion in
2012, and in Oceania by $8 billion, a considerably slower pace than
the previous year. Latin America’s project pipeline shows the highest
average of all because there are more super large projects in this re-
gion than in any of the others. The average project investment within
the Latin America sector is $730 million, more than twice Asia’s aver-
age of $363 million. The other regions fall between these two ex-
tremes: Europe, $450 million; Africa, $541 million; North America,
$681 million; and Oceania, $583 million, respectively. 

In Europe (excluding Russia), focus is increasingly on the Nordic coun-
tries, including Finland, Sweden and Greenland. Sweden has maintained
its position among the top 20 countries. Finland is likely to move up the
list, as Anglo American has announced that its Sakatti
copper/nickel/PGM early-stage project is among the most promising
greenfield finds made by the company globally in 20 years. In addition,
Gold Fields has revitalized its Arctic platinum project in northern Finland. 

The European Commission’s renewed interest in the mining sector
has not resulted in any notable improvements in Europe’s investment
climate, despite the Raw Materials Initiative having been in place for
several years. In Africa, the African Union has decided to establish
the Africa Mineral Development Center in Addis Ababa, the capital
city of Ethiopia, to support the implementation of the African Mining
Vision. The World Bank has announced plans to spend $1 billion on
mapping and exploration for metals and minerals in Africa, which
would give this underexplored region a boost. Asia’s problems are
clearly highlighted by the continuing uncertainty surrounding Mongo-
lia’s Oyu Tolgoi copper project, which has been delayed several times
due to the government’s on-going insistence on renegotiating the pro-
ject’s mine agreement.

Investors Wary of Resource Nationalism, 
Unstable Environments
The total investment pipeline share of the 10 most attractive coun-
tries was static in 2012 at 71%, identical to 2011. Australia and
Canada continue to dominate both in terms of capex volumes and
number of projects. Together, they account for more than $200 billion,
divided among 326 projects. 

Although the promise of “spreading mining investments more evenly

across the globe” has been mentioned in the previous three project sur-
veys, it has become clear that only a small number of countries con-
tinue to attract the largest share of the investments. The growing trend
of resource nationalism is most certainly a key reason for this trend.
Countries that are perceived as offering a stable political and economic
environment receive growing attention. The United States has improved
its share at a faster rate than any other country between 2010 and 2011,
garnering a 38% share in 2011 and 34% in 2012. Chile is another ex-
ample, with growth during 2011 and 2012 at 20% and 27%, respec-
tively. Australia, Canada and the U.S accounted for 34% of the total
project pipeline at the end of 2011. In December 2012, their combined
share remained at the same level despite a slight decline by Australia,
which was compensated by strong U.S. growth.

Australia has kept its standing as one of the most attractive countries
for mining investments despite concerns anticipated by the introduction
of its ”super profit” tax, the final promulgated version of which was a
much weaker version of the original proposal. Iron ore projects continue
to dominate, and of the top 20 projects in Australia 15 are in iron ore and
all of them demand investments of over $1 billion each. Second-ranked
Canada has a much broader mix of projects including several gold and
base metal projects among the top 20 with seven iron ore projects as
well as six gold projects, two copper projects, two nickel projects, one
diamond project and one niobium project on the list. The pipeline value
of projects in both countries is more than $100 billion. 

There was little change in ranking of the Top 10 countries in 2012;
in fact, the only change was Guinea moving up from ninth position
from tenth, replacing the Philippines. Brazil’s mining investment total,
which fell in 2011, rebounded in 2012 to its 2010 ranking with more
than $50 billion in project funding. Russia, at 5% grew its investment
share at a slower pace than most of the Top 10 countries, and the vol-
ume of investments in the South African pipeline declined by 7% or
$23 billion, underscoring the problems the country has experienced
during past years; calls from the ruling ANC party’s Youth League for
nationalization of the mining sector have had an impact on interna-
tional investors’ perception of the country. Meanwhile, Guinea con-
tinued its upward progress despite a slight drop in the $16 billion
investment total for its three giant iron ore projects. 

Below the Top 10 cutoff are Mexico, Papua New Guinea, Sierra
Leone, Argentina, Indonesia, China, Sweden, Republic of the Congo,
Cameroon and Kazakhstan in that order, each with a portfolio of proj-
ects between $8–$15 billion. (Please note that an error in the 2012
project survey text made incorrect reference in this context to the
Democratic Republic of the Congo (DR Congo) instead of Republic of
the Congo). The giant Zanaga iron ore project has propelled this Cen-
tral African country to such a high ranking, an example of how just the
start or completion of one large project can significantly alter the rank-
ing of smaller countries relative to others in the survey.  

In Sierra Leone, for example, one new project during 2012 added
more than $6 billion to its country total, illustrating that not a lot of im-
portance should be associated with a country’s rank outside the top
10. The investment figure for China, it should be noted, is most cer-
tainly an underestimate since many of the projects run by state-owned
companies are never reported in such a way that they reach the in-
ternational mining press. Chinese projects are generally lower in proj-
ect value at an average cost of $181 million; while in Canada, for
example, the average project cost is $775 million.  

Chinese mining investment activity outside China remains mostly

Mining Project Investment by Country, 2012
Investment Share Rank in
(US$ billion) (Percent) 2011

Australia 105 14 01
Canada 104 14 02
Chile 096 09 03
Brazil 052 07 04
Russia 048 07 05
Peru 044 06 06
United States 043 05 07
South Africa 023 03 08
Guinea 016 02 10
Philippines 015 02 09
TOTAL 519 71
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marginal. China’s scramble for resources in Australia, Africa and else-
where involves minimal investment values despite rapid growth in re-
cent years—but it is growth from an almost ‘zero’ starting position. It
will take years before Chinese companies become powerful global

players in the mining industry, but it will eventually happen.
Magnus Ericsson is CEO and a director of Raw Materials Group and

a profesor at Sweden’s Luleå University of Technology. Viktoriya Lars-
son is a research analyst at RMG.
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About This Survey 
The annual review of metal mining projects is compiled from Raw Materials Group’s Raw Materi-
als Projects database (see demo at www.rmg.se). The full database is available from RMG on an
annual subscription basis and includes more than 4,400 projects as of December 2012, ranging
from those in the prefeasibility stage to those currently under construction. Of the total number of
projects listed in the database, more than 1,300 include detailed descriptions of resources/reserves,
grades, planned investment cost, and completion date. 

This survey includes all countries with known projects. In the process chain from ore to metal,
its main focus is on the mining stage. Pure smelter projects are not listed. In some cases, how-
ever, where the process is fully integrated from mining to refining, such as acid pressure leach hy-
drometallurgical nickel projects, all stages are included.

Eligibility for a full listing requires each project to have an announced investment cost estimate,
reserve/resource data and an estimated annual production figure. Comparability of information
from different companies, countries and regions varies, as specific project information or definition
may be unclear for various reasons, or the project may also involve large unreported infrastructure
costs. Raw Materials Group attempts to resolve these factors, but cannot rectify all discrepancies
arising from definitions and comparability.

Information contained in the survey is global in scope. However, it should be noted that completely
accurate coverage of some regions is difficult to attain due to lack of information or corporate reporting
standards and requirements.  In total, mine projects are included from more than 70 countries and
the survey’s aggregate figures are considered to reflect overall investment trends in the mining industry
reasonably accurately. For more information, visit www.rmg.se or call +46-8-7440065.

Major Mining Investment Projects Worldwide, Year End 2012
Project Name Location Status Type Products Controlled by Project Cost (US$ M)

Gold
Pascua-Lama Chile Construction OP Au, Ag Barrick 8,000
Cerro Casale Chile Prefeasibility OP Au, Ag Barrick, Kinross Gold 6,000
Donlin Creek USA Feasibility OP Au Barrick, NovaGold 5,845
KSM Canada Feasibility OP Au, Cu Seabridge 5,312
Galore Creek Canada Prefeasibility OP Au, Ag NovaGold, Teck 5,208
Dome Mountain Canada (Susp.) restart/feasibility UG Au Metal Mountain 4,187
Caspiche Chile Prefeasibility OP Au, Ag Exeter Resource 2,800
Metates Mexico Prefeasibility UG Au, Ag Chesapeake 2,701
Tasiast Mauritania Operating, exp/constr OP Au Kinross Gold 2,700
Olimpiada Russia Operating, expansion/plans OP Au PolyusGold Inter 2,500
Davidson-Blackwater Canada Conceptual OP Au, Ag New Gold Inc 1,800
Livengood USA Conceptual OP Au, Ag Intl Tower Hill 1,614
Courageous Lake Canada Prefeasibility OP Au Seabridge 1,520
Eleonore Canada Construction UG Au Goldcorp 1,414
Rosia Montana Romania Feasibility OP Au, Ag Gabriel Resources 1,400
Konevinskoye Russia Operating, expansion/plans OP Au Vertex, Rusfinansgrup 1,400
Natalka Russia (Susp.) restart/construction OP Au PolyusGold Inter 1,200
Detour Lake Canada Construction OP Au Detour Gold 1,157
South Deep South Africa Operating, expansion/plans OP, UG Au Gold Fields 1,156
Bakyrchik Kazakhstan (Susp.) restart/feasibility OP, UG Au Rio Tinto 1,124
Bystrinskoye Russia Feasibility OP Au, Cu Norilsk Nickel 1,100
Bloemhoek South Africa Feasibility UG Au Wits Gold 1,000
Hycroft Crofoot/Lewis USA Operating, expansion/feasibility OP Au, Ag Allied Nevada 0,985
Golden Meadows USA Closed, reopen/plans OP Au Vista Gold 0,879
Prosperity Fish Lake Canada Feasibility OP Au, Cu Taseko 0,807
Meliadine Canada Prefeasibility OP, UG Au Agnico-Eagle 0,793
Spanish Mountain Canada Prefeasibility OP Au, Ag Spanish Mountain 0,756
Cerro Negro Argentina Feasibility UG Au Goldcorp 0,750
Panimba Russia Conceptual OP Au PolyusGold Inter 0,739
Brisas Venezuela Feasibility OP Au, Cu Gold Reserve 0,731
Jiama China Operating, exp/feasib OP, UG Au, Cu CNGC 0,705
Tropicana Australia Construction OP Au Anglogold, Independence 0,702
Fruta del Norte Ecuador Prefeasibility OP Au, Ag Kinross Gold 0,700
Lobo/Marte Chile Prefeasibility OP Au Kinross Gold 0,700
Akyem Ghana Feasibility OP Au Newmont Mining 0,700
Lihir Papua New Guinea Operating, expansion/plans OP Au Newcrest 0,696
Rainy River Canada Conceptual OP, UG Au, Ag Rainy River Resources 0,680
Morelos Mexico Feasibility OP Au Torex Gold 0,675
Angostura Colombia Prefeasibility OP, UG Au, Ag Eco Oro 0,649
Kiaka Burkina Faso Prefeasibility OP Au Volta 0,610
Copper
Andina Chile Operating, exp/constr OP, UG Cu, Mo Codelco 6,400
Cobre Panamá Panama Feasibility OP Cu, Au Inmet 6,181
Quebrada Blanca Chile Operating, exp/constr OP Cu Teck 5,600
Tampakan Philippines Feasibility OP Cu, Au Xstrata, Indophil Resources 5,200
Udokan Russia Prefeasibility OP Cu, Ag Metalloinvest 5,000
Golpu Papua New Guinea Prefeasibility OP Cu, Au Harmony, Newcrest 4,845
Oyu Tolgoi Mongolia Construction OP Cu, Au Rio Tinto, State of Mongolia 4,600
Pebble USA Feasibility OP, UG Cu, Au Anglo American, North Dynasty 4,500
Las Bambas Peru Feasibility OP Cu Xstrata 4,200
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Project Name Location Status Type Products Controlled by Project Cost (US$ M)

Cerro Verde Peru Operating, expansion/plans OP Cu FCX, SMM, Buenaventura 4,000
El Morro Chile Feasibility OP Cu, Au Goldcorp, New Gold 3,900
Chuquicamata Chile Operating, expansion/feasibility OP Cu, Mo Codelco 03,828
Escondida Chile Operating, exp/constr OP Cu, Au BHP Billiton, Rio Tinto, Mitsubishi, JX Nippon, Mitsub Materials 03,800
Ministro Hales Chile Construction OP Cu Codelco 03,500
Grasberg/Ertsberg Indonesia Operating, expansion/plans OP, UG Cu, Au FCX 03,175
El Teniente Chile Operating, exp/constr UG Cu, Mo Codelco 03,039
Resolution USA Prefeasibility UG Cu, Mo Rio Tinto, BHP Billiton Gr 03,000
Reko Diq Pakistan Feasibility OP Cu, Au Antofagasta, Barrick, Gov't. of Balochistan 03,000
Caserones Chile Construction OP Cu JX Nippon Mining, Mitsui Mining 03,000
Schaft Creek Canada Prefeasibility OP Cu, Au Copper Fox, Teck 02,892
Aynak Afghanistan Closed, reopen/feasibility OP Cu MCC, Jiangxi Copper 02,890
Sierra Gorda Chile Feasibility OP Cu, Mo KGHM, SMM 02,877
Los Azules Argentina Prefeasibility OP Cu, Au McEwen 02,851
Haquira Peru Conceptual OP, UG Cu First Quantum 02,824
Cumo USA Prefeasibility OP Cu, Mo Mosquito Cons 02,800
Frieda River Papua New Guinea Feasibility OP Cu, Au Xstrata 02,570
La Granja Peru Prefeasibility OP Cu Rio Tinto 02,500
Galeno Peru Prefeasibility OP Cu, Au Minmetals, Jiangxi Copper 02,500
Collahuasi Chile Operating, exp/feasib OP Cu, Mo Anglo American, Xstrata, Mitsui, JX Nippon Mining 02,400
Salobo Brazil Construction OP Cu, Au Vale 02,337
Quellaveco Peru Feasibility OP Cu, Mo Anglo American 02,200
Toromocho Peru Feasibility OP Cu, Mo Chinalco 02,150
Casino Canada Prefeasibility OP Cu, Au Western Copper 02,150
Agua Rica Argentina Feasibility OP Cu, Au Yamana 02,055
Aktogay Kazakhstan Feasibility OP Cu, Au Kazakhmys plc 02,000
Kamoa Congo (Dem Rep) Conceptual OP Cu Ivanhoe Capital 02,000
El Pachon Argentina Feasibility OP Cu, Mo Xstrata 01,900
Iron Ore
Lac Otelnuk Canada Prefeasibility OP Fe Wugang, Adriana 13,032
Timir Russia Conceptual OP Fe Alrosa 10,000
Simandou Guinea Prefeasibility OP Fe Rio Tinto, Chinalco 10,000
Serra Sul Brazil Construction OP Fe Vale 08,039
Minas Rio [MMX] Brazil Construction OP Fe Anglo American 08,000
Zanaga Congo (Brazzav) Prefeasibility OP Fe Xstrata, ZIOC 07,545
Sino/Balmoral Central Australia Construction OP Fe Citic Pacific 06,207
Tonkolili Sierra Leone Operating, expansion/plans OP Fe African Minerals, Shandong I&S 05,000
Mbalam Cameroon Feasibility OP Fe Sundance Resources 04,686
Kalia Guinea Feasibility OP Fe Bellzone 04,300
Balmoral South Australia Feasibility OP Fe Clive Palmer 03,968
Jack Hills Australia Operating, exp/constr OP Fe Mitsubishi 03,809
KeMag Canada Feasibility OP Fe Tata Steel 03,800
Cape Lambert Australia Feasibility OP Fe MCC 03,765
Vetria Brazil Operating, expansion/plans OP Fe ALL, Vetorial, Triunfo 03,700
Cerro Ccopane Peru Conceptual OP Fe Cuervo Resources 03,500
Jimblebar Australia Operating, exp/constr OP Fe BHP Billiton 03,400
Pampa de Pongo Peru Conceptual UG Fe Nanjinzhao 03,280
Solomon Australia Construction OP Fe FMG 03,200
Extension Hill Australia Feasibility OP Fe Shougang 03,053
Nkout Cameroon Conceptual OP Fe Afferro Mining 03,000
Tonkolili Sierra Leone Operating, expansion/plans OP Fe African Minerals, Shandong I&S 03,000
Northern System [Carajas] Brazil Operating, exp/constr OP Fe Vale 02,968
Southdown Australia Feasibility OP Fe Grange, Sojitz Corp 02,936
Hawson Australia Prefeasibility OP Fe Carpentaria, BMG 02,887
Hopes Advance Canada Conceptual OP Fe Oceanic 02,850
West Pilbara - Mt. Stuart Australia Feasibility OP Fe AMCI, Aquila, Cullen 02,813
LabMag Canada Feasibility OP Fe Tata Steel 02,750
Nickel
Weda Bay Indonesia Feasibility OP Ni, Co State of France, Mitsubishi 04,000
Koniambo New Caledonia Construction OP Ni Sud Pacifique, Xstrata 03,800
Voisey's Bay Canada Operating, exp/constr OP Ni, Cu Vale 03,600
Kalgoorlie [Heron] Australia Feasibility OP Ni, Co Heron Resources 03,574
Marlborough [Gladstone] Australia Feasibility OP Ni, Co QLD Nickel 03,400
Mindoro Philippines Feasibility OP Ni, Co Intex 02,455
Wingellina Australia Feasibility OP Ni, Co Metals X 02,269
Mount Margaret Australia Feasibility OP Ni, Co Glencore 02,035
Honeymoon Well Australia Feasibility OP Ni, Co Norilsk Nickel 01,506
Goongarrie Australia Prefeasibility OP Ni, Co Heron Resources 01,443
Araguaia [Lara] Brazil Conceptual OP Ni Teck 01,383
Ramu Papua New Guinea Construction OP Ni, Co MCC 01,370
Turnagain Canada Conceptual OP Ni, Co Hard Creek Ni 01,319
Rönnbäcken Sweden Prefeasibility OP Ni, Co IGE 01,260
Yerilla Australia Prefeasibility OP Ni, Co Heron Resources 01,200
Gag Island Indonesia Feasibility OP Ni, Co Antam 01,160
Dumont Canada Prefeasibility OP Ni, Co Royal Nickel 01,099
Talnakhskoye Russia Operating, expansion/plans OP, UG Ni, Cu Norilsk Nickel 01,000
Fenix Guatemala Feasibility OP Ni Solway 00,984
Mindoro Philippines Feasibility OP Ni, Co Intex 00,960
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Nonoc Philippines (Susp.) restart/feasibility OP Ni, Co Philnico 0,950
Nunavik Canada Conceptual OP Ni, Cu Jilin Haorong, Nearctic Nickel 0,950
Mayaniquel Guatemala Prefeasibility OP Ni, Co Anfield 0,946
Agata North Philippines Conceptual OP Ni, Co Mindoro Res 0,906
Canegrass Australia Prefeasibility OP Ni Nickelore 0,880
PGMs
Bafokeng Styldrift South Africa Construction UG Pt, Pd Royal Bafokeng Nation, Anglo American 1,623
Ferguson Lake Canada Prefeasibility OP, UG Pd, Cu Starfield 1,500
Twickenham South Africa Operating, expansion/plans UG Pt, Pd Anglo American 1,248
Bakubung South Africa Construction UG Pt, Pd JNMC, Anglo American 1,087
Sheba's Ridge South Africa Feasibility OP Pt, Pd Aquarius, Anglo American, State of South Africa 0,972
Afplats South Africa Feasibility UG Pt, Pd Implats 0,741
Sedibelo West South Africa Feasibility OP Pt, Pd Pallinghurst Res 0,700
Garatau South Africa Feasibility UG Pt, Pd Nkwe 0,659
Akanani South Africa Conceptual UG Pt, Pd Lonmin, Shanduka 0,650
Fedorova Tundra Russia Feasibility UG Pd, Pt Barrick 0,640
Impala South Africa Operating, exp/constr UG Pt, Pd Implats 0,625
Impala South Africa Operating, exp/constr UG Pt, Pd Implats 0,518
Booysendal South Africa Construction UG Pt, Pd Northam 0,482
Western Bushveld Project 1 South Africa Feasibility UG Pt, Pd PGM Ltd, JNMC, Anglo American 0,443
Arctic Finland Prefeasibility OP Pd, Pt Gold Fields 0,429
Silver
Konimansuri Kalon Tadjikistan Prefeasibility UG Ag, Pb State of Tadjikistan 2,000
Navidad Argentina Prefeasibility OP Ag, Pb Pan Am Silver 0,760
Pitarrilla Mexico Feasibility OP, UG Ag Silver Standard 0,741
Cordero Mexico Conceptual OP Ag, Pb Levon Resources 0,647
Corani Peru Feasibility OP Ag, Pb Bear Creek Mg 0,574
Brucejack Canada Prefeasibility OP Ag, Au Silver Standard 0,436
Diamonds
Venetia South Africa Operating, exp/feasib OP Dia Anglo American, Ponahalo 2,100
Argyle Australia Operating, exp/constr OP Dia Rio Tinto 2,100
Star Canada Feasibility OP Dia Shore Gold 1,939
Verkhotina/Grib Russia Feasibility OP Dia Lukoil-Northwest 0,850
Renard Canada Feasibility OP, UG Dia Stornoway Diam 0,810
Cullinan South Africa Operating, expansion/plans UG Dia Petra Diamonds 0,632
Gahcho Kue Canada Feasibility OP Dia Anglo American, Mountain Prov 0,556
Jwaneng Botswana Operating, exp/feasib OP Dia Anglo American, State of Botswana 0,500
Ekati Canada Operating, expansion/plans OP, UG Dia BHP Billiton 0,323
Letseng Lesotho Operating, exp/feasib OP Dia Gem Diamonds, State of Lesotho 0,280
Liqhobong [Main] Lesotho Feasibility OP Dia Firestone Diamon, State of Lesotho 0,167
Uranium
Viken Sweden Prefeasibility OP U, V Cont Precious 3,734
Elkonskoye Russia Conceptual ISL U Atomenergoprom OJSC 3,600
Imouraren Niger Construction ISL U Areva, State of Niger, KEPCO 1,553
Kvanefjeld Greenland Feasibility OP U, REO GGG 1,534
Rossing South [Husab] Namibia Prefeasibility OP U CGNPC, CADFund 1,480
Khiagdinskoye Russia Operating, expansion/plans ISL U Atomenergoprom OJSC 1,119
Cigar Lake Canada Construction UG U Cameco, Areva, Idemitsu, Tepco 1,111
Michelin Canada Prefeasibility OP, UG U Paladin 0,994
Etango Namibia Feasibility OP U Bannerman Resources 0,870
Roughrider Canada Conceptual OP U Rio Tinto 0,567
Eco Ridge Canada Closed, reopen/plans UG U, REO Pele Mtn Resources 0,563
Zinc
Mehdiabad Iran Feasibility OP Zn, Pb State of Iran, UCL Resources 1,300
Dugald River Australia Feasibility UG Zn, Pb Minmetals 1,250
Ozernoye Russia Construction OP Zn, Pb IFC Metropol 0,948
Admiral Bay Australia Prefeasibility UG Zn, Pb Kagara Ltd 0,837
Selwyn Canada Conceptual OP Zn, Pb Selwyn Resources, Yunnan Chihong 0,672
Bahuerachi Mexico Conceptual OP Zn, Ag JNMC 0,619
Garpenberg Sweden Operating, expansion/plans UG Zn, Ag Boliden AB 0,600
Izok Lake Canada Feasibility OP Zn, Pb Minmetals 0,539
Citronen Greenland Feasibility UG Zn, Pb Nyrstar 0,502
Terrazas Mexico Prefeasibility OP Zn, Cu Andromeda 0,500
Hilarion Peru Prefeasibility UG Zn, Pb Votorantim 0,500
Asmara Gold Project Eritrea Prefeasibility OP Zn, Cu Sunridge Gold 0,489
Oued Amizour Algeria Feasibility UG Zn, Pb Terramin Aust, State of Algeria 0,413
Hackett River Canada Prefeasibility OP, UG Zn, Ag Xstrata 0,409
McArthur River Australia Operating, exp/constr OP Zn, Pb Xstrata 0,366
Accha Peru Conceptual OP Zn, Pb Zincore 0,351
Tulsequah Chief Canada Prefeasibility UG Zn, Ag Chieftain Metals 0,313
George Fisher North Australia Operating, exp/feasib UG Zn, Pb Xstrata 0,252
Zhairem Dalnezapadny Kazakhstan (Susp.) restart/plans UG Zn, Pb ENRC plc 0,250
Lombador Portugal Feasibility UG Zn Lundin Mining 0,228
Yukon Canada Prefeasibility OP, UG Zn Overland Resources 0,227
Dairi Indonesia Construction UG Zn, Pb Bumi plc, Antam 0,227
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OPTIMIZING resource utilization has al-
ways been a challenge for mine designers,
with nature still eminently capable of
throwing up surprises that can both delight
or confound. Brownfield exploration is
often the key to the former—take Neves

Corvo in Portugal or Garpenberg in Swe-
den as examples here—while unforeseen
stress regimes, water or weak strata are
often the cause of forced changes in plan.
Cameco’s flood-related tribulations at
Cigar Lake are a case in point.

In consequence, mine design systems
have to be capable of addressing sudden
amendments as well as providing the over-
all framework for getting the most out of a
given deposit, in both tonnage and financial
terms. Soviet-style planning focused on the
former at the expense of the latter, while ex-
amples abound of operations that have
been run exclusively on financial rails and
have closed early, only to find new leases
on life under a different operating regime.

The development of mine design soft-
ware, which has been on-going since the
first systems such as Datamine were intro-
duced over 30 years ago, has resulted in a
strong supply base of competitive con-
cepts. Not surprisingly, there has been a de-
gree of consolidation within the mainstream
players in recent years, as well as acquisi-
tions of suppliers by larger companies who
have realized that the mining-sector market
is no longer a niche. Such moves can, of
course, bring significant benefits in terms of
having greater development resources
available, as well as the potential to merge
software systems with different focuses into
more comprehensive packages. As with
machinery manufacturers, the goal is often
to be able to meet all of a customer’s needs
from one source, rather than risking part of
the business (and its potential for long-term
support) going elsewhere. 

The Cost of Making Wrong Decisions
Looking first at greenfield project develop-
ment, one of the most obvious trends of the
past 10 years has been the rapid escalation
in capex costs that companies worldwide
have had to face. One of the first examples
to come to widespread notice was BHP Bil-
liton’s Ravensthorpe nickel laterite project in

TOOLS TO ASSIST IN

planninganddesign
As mining companies face rising costs and volatile commodity markets, making the right design decisions is a must. The ASIA

Miner looks at worrying capex trends, and some of the software available to help keep costs under control.

By Simon Walker, European editor E&MJ

The latest release of Geovia’s MineSched software, version 8.0, provides a number of speed and schedule-visualization en-
hancements that allow users to quickly generate short- (top) and long-term (bottom) schedules necessary to meet a mine’s de-
velopment and production targets.
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Western Australia, where the initial $1 billion
cost more than doubled between 2005 and
2008. The mine failed, and BHP sold it to
First Quantum Minerals for $340 million in
2010. First Quantum in turn spent some
$370 million on re-engineering it and bring-
ing it back into production, which itself was
nearly double the company’s original $190
million re-engineering estimate.

In point of fact, cost overruns are more of
the rule than the exception. In November, the
management consultants Accenture pub-
lished a report titled Achieving superior deliv-
ery of capital projects, which makes alarming
reading if for no other reason that it highlights
the scale of the overrun problem. 

The survey that provided the foundation
for the report sought the views of 31 sen-
ior industry respondents with responsibility
for capital projects around the world. Of
these, 22 respondents were involved with
mining projects, and the other nine with
metals. According to Accenture, “less than
a third (30%) of the respondents reported
staying within 25% of approved budgets
for all projects, and less than a fifth (17%)
said they completed all projects within a
10% budget range.”

Put in financial terms, the implications—
as well as the sums involved—are huge. Ac-
centure estimates that capex for metals and
mining projects will have been more than
$140 billion last year, with the prospect of
$1 trillion to $1.5 trillion being spent be-
tween 2011 and 2025. “With $100–$200
billion in annual spend, the impact of pro-

ject delivery overruns on individual com-
panies and the industry as a whole is enor-
mous,” the company commented.

“When asked what typically causes delays
in project schedules, survey respondents
cited the availability of talent (57%), new or
unconsidered regulatory requirements
(45%) and insufficient detail during the plan-
ning stage (42%),” Accenture added, while
pointing out that mining projects are often
more complex than metals projects, so are
more likely to experience longer delays and
higher cost overruns. In some ways,
though, that seems counter-intuitive since
smelter and metallurgy projects in general
can be highly complex and, in conse-
quence, risk budgets being broken. The
high capex requirements for today’s nickel-
laterite treatment plants is a case in point,
relying as they do on autoclaves and so-
phisticated hydrometallurgy.

Leading Attributes and Recommendations
However, that is by far from being the whole
picture, since a host of other factors can come
into play. Looking purely at the key reasons for
cost overruns, and setting aside the question
of whether or not a company can attract com-
petent staff and contractors (which is an issue
in its own right), it is difficult to understand how
projects can fall foul of factors as obvious as
‘unconsidered regulatory requirements’ and
‘insufficient detail during the planning stage.’
Those, frankly, are fundamentals that any com-
pany considering a major investment should be
capable of addressing, and it begs questions
that shareholders should be posing if they feel
that their interests (and investments) are not be
husbanded properly.

Still, there are some companies that can
and do deliver projects on schedule and
budget, even faced with the pressures of
skilled-labor shortages and rising equip-
ment costs. According to Accenture, a
number of common attributes identify them:
• They make fewer revisions to the 

approved schedule;
• They make significantly fewer 

changes during construction; and
• They have greater confidence in their 

own culture in delivering projects.
In addition, these companies make wider

use of analytics, including key performance
indicators, and have better access to per-
formance data across multiple dimensions,
such as timeliness, accuracy, range and
source.

In its report, Accenture defined five key rec-
ommendations for effective project delivery:
• Establish strong project governance 

and risk-management tools;
• Proactively manage external stake-

holders’ increasing expectations for 
sustainability;

• Optimize scarce talent through port-
folio management, organizational 
flexibility and training;

• Integrate information systems among 
capital project players; and

• Accelerate operational readiness.
“Addressing cost and time objectives of

capital projects is a prime opportunity to
achieve competitive advantage,” Accenture
concluded. “Ideally, capital projects should be
run as high-stakes businesses with targeted
objectives, clear delivery strategies and care-
ful monitoring to track progress toward high
performance.” And this, of course, is where
good design has a major part to play.

Sector Movements
Among consolidations that have recently
taken place within the mine-design software
companies, the current wave of acquisitions
seems to have started in April 2010 when
CAE bought out The Datamine Group. It fol-
lowed this in January 2011 by adding Cen-
tury Systems Technologies to its portfolio,
thereby boosting its capabilities in geological
data-management and governance systems.

Shortly afterward, Switzerland-based ABB
acquired the Australian mining-software de-
veloper, Mincom, bundling it into its existing
software systems unit as Ventyx. During
2012, meanwhile, the major change came
with the French 3-D specialist, Dassault
Systèmes’, $360-million purchase of Van-
couver-based Gemcom, now part of Das-
sault’s Geovia brand. At the time, its CEO
Rick Moignard explained the potential ben-
efits of the move: “Advanced technologies
in 3-D modelling and simulation will not only
enable engineers and geologists to model
and visualize resources but also improve
sustainable mine productivity,” he said. 

Orebody modelling led the way in bringing
computerization into mine design. Today’s
mine engineers have a plethora of competing
products to assist them in interpreting geo-
logical data and optimizing resource extrac-
tion. Some software focuses specifically on
geological resource data; other packages ad-
dress surface-mine layouts; yet more take
specific mining methods such as block cav-
ing, providing the design department with the
tools to model the resource and apply ‘what-
if’ tests to determine the effects of produc-
tion schedule changes or commodity-price
movements on the operation’s viability and
resource utilization.

In the remainder of this article, E&MJ
looks at some of the mine-design software
packages that are currently available. There
are, of course, many other providers; the
common thread here is that each of the
suppliers mentioned was among those that
exhibited at last year’s MINExpo.

RungePincockMinarco
In 2005, the Australian software developer,
Runge, took the unexpected step of buying
out U.S.-based mining consultants, Pin-
cock, Allen & Holt, with the subsequent ad-
dition of Minarco-MineConsult boosting its
consultancy arm. In December, the com-
pany, which today claims to be the world’s
largest independent group of mining tech-
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nical experts, announced a change of name
to RungePincockMinarco (RPM).

The company’s software suite includes
FRACSIS for visualizing geological data,
XPAC and XACT for mine scheduling, TAL-
PAC, HAULNET, DRAGSIM and FACETS for
simulating loading, haulage, dragline and
longwall face operations, and XERAS for fi-
nancial analysis. At MINExpo 2012, it re-
leased an update for its TALPAC haulage
and loading software which, it says, is used
by mining operations world-wide to evalu-
ate the performance of mixed fleets. 

According to RPM, it now has a database
of more than 500 trucks and 400 loaders, al-
lowing virtually any truck and loader combi-
nation to be simulated and evaluated. The
update includes Caterpillar’s Unit Rig
MT4400D AC and 777G trucks, Komatsu’s
750E (AC) truck and Hitachi’s EH 5000AC-3
truck, all of which were launched at MIN-
Expo, together with newly introduced or up-
graded equipment from other manufacturers
such as Liebherr, Bell, Volvo, Belaz and P&H.

Geovia: A Raft of Upgrades
At MINExpo, Dassault Systèmes’ subsidiary
Gemcom (now Geovia) introduced updates
to its Surpac, GEMS, InSite, Whittle and Mi-
neSched mining-industry applications.
“With the mining industry facing higher
costs and more pressure on commodity
prices, it is imperative that they can unlock
additional efficiencies and economic value
from their mining operations,” said
Moignard. “The new features will provide
additional tools and functionality for mining
professionals to better quantify, plan and
manage extraction of their orebodies.”

Surpac 6.4 (geology and mine-planning
software) will be available in the first quarter
of 2013, and has a new integrated Dynamic
Shells tool for significant time savings when
initially evaluating deposits, Geovia said. It
also has increased memory handling for
faster working with very large datasets, and
a new stereoscopic 3-D visualization capa-
bility. The company is also introducing a Dy-
namic Shells tool for its GEMS 6.5
collaborative geology and mine planning
application, which will launch in early 2013.

The new Dynamic Shells module allows
geologists to quickly and easily model geo-
logic data for visualization of grade data.
Fully integrated with GEMS, this tool is de-
signed to save time when initially evaluating
deposits and can assist in generating sur-
faces and solids in moments as opposed to
hours. Although this method does not re-
place traditional solids and block modelling,
it is a technique that can provide mining op-
erations with a faster and more flexible
analysis capability for an ore deposit.

Whittle 4.5, for open-pit mine planning, now
has the capability of producing more practical
mine plans through the use of a new mining di-
rection feature and alternative pushback cre-
ation capabilities, while MineSched 8.0
provides users with much faster response
times, with production scheduling up to 50-
times faster and development scheduling 10-
times faster than before, according to Geovia.

This year Geovia has released the latest
version of the InSite mine production man-
agement and reconciliation software. Geovia
says InSite 4.3 provides users with even more
operational visibility through new and im-
proved tools for data analysis and advanced

tools to reconcile production outputs and ac-
tivities against what was planned. 

It says identifying variances and the causes
behind them is made easier with the new
Variance Analysis module. Now future vari-
ances can be reduced by providing the justi-
fication required to update models, plans and
schedules. Companies will also benefit from
the ability to see production activities as they
happen, to ensure they are performing effi-
ciently at all times. “InSite provides greater
confidence in the accuracy of our monthly
production. The mine and wash plant have
visibility of the variances between plan and
actual,” says Simon Ewart, Operations Su-
perintendent at Stanwell’s Meandu Mine. “Vi-
sual representation of mining progress helps
to validate activity hours and provide accu-
rate reporting to contractors. Reconciliation
has never been easier.” 

Micromine 2013 Available Soon
From its headquarters in Western Australia, Mi-
cromine provided visitors to its MINExpo ex-
hibit with a preview of the latest edition of its
namesake exploration and mine design soft-
ware. Micromine 2013 is scheduled for release
early in the year, having still been at the devel-
opment stage at the Las Vegas show.

The company reports that new features
within Micromine 2013 will include capabilities
for rotated block models, with one, two or
three-dimensional rotations being supported.
Orientating the blocks to match the orebody
means they are a better fit with reality, produc-
ing a smaller model and saving processing time
and disc space, Micromine says.

The new version will also contain tools to
simplify the creation of seam block models,
including splits, plies, overburden and inter-
burden, even in stratigraphically complex
areas. The company says that Micromine’s
stratigraphic modelling tools honor the orig-
inal data, with smart tools that handle seam
pinching and missing holes, producing a
geologically correct model.

There will also be a range of new features
and improved functionality for Vizex in Mi-
cromine 2013, including seam correlation,
annotation layers, seismic SEG-Y, drillhole
solid, color/hatch/symbol sets, line styles
and stereo 3-D.

At MINExpo, Micromine presented its Coal
Measure software which, it said, is coal-indus-
try specific in terms of terminology, features and
functionality. The suite combines the data man-
agement features and benefits of Micromine’s

Multiple grade value shells generated on a single grade element using Geovia's Dynamic Shells module.
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Geobank geological data-handling software, in-
tegrating coal database management with
three-dimensional geological modelling, grid-
ding, seam block modelling, resource catego-
rization, resource reporting, pit optimization, pit
design and plotting. The software is also suit-
able for other stratified resources.

Post-mining Design from Carlson Software
With its center in Maysville, Kentucky, USA,
Carlson Software draws its mine design
credentials from its background in survey-
ing, and now offers a complete software
suite that covers data collection, surveying,
engineering design and drafting, mine plan-
ning and modelling, construction estimation
and machine control. The company claims
to be the largest provider of design software
for mines in the U.S., with increasing appli-
cations in other countries.

From its initial focus on U.S. coal mining,
Carlson Mining software is now used in de-
signing operations for minerals such limestone,
trona, clay, phosphate and other sedimentary
deposits, with routines for block modelling
gold, silver, copper, nickel, iron and other ore-
bodies having been added to its capabilities.
The company also offers a basic version of its
mining package, allowing access to comput-
erized design for operators who only need a
low-cost tool for simple mining practices.

Aside from mine operating design, Carlson
said its Natural Regrade software is unique as
a tool for reclaiming mine sites, regrading sur-
face mines back to natural land-forms. Natural
Regrade provides an affordable and natural
way to achieve sustainability, with its GeoFluv
fluvial geomorphic design method bringing
back natural landforms while establishing sta-
bility against erosion and enhancing water
quality. The software enables users to build
with on-site materials, save costs on material
moving, reclaim steep slopes in a stable way,
handle water and sediment naturally, and pro-

duce a self-maintaining, natural-looking result.
New features include the ability to visualize
vegetation growth in 3-D at various stages
throughout reclamation.

Mintec Adds New Plug-ins
Mintec took the opportunity afforded by MIN-
Expo to launch MineSight 7.5 which, it said,
provides better visualization and compatibility
between products. Version 7.5 includes im-
proved versions of MineSight 3-D, Schedule
Optimizer, Torque, Basis and Data Analyst. 

The Tucson, Arizona, USA-based company
followed this in December with the 2013 up-
date to MineSight, version 7.6, which fea-
tures new plug-ins such as a surface
resloping tool for MineSight 3-D’s engineer-
ing open-pit CAD. This allows engineers to
reduce a shape, such as a waste dump, to a
desired final slope while balancing cut and fill
requirements. MS3D also includes plug-ins
for auto cut generation, used to create cuts
starting from polygons, polylines or solids,
and Digline Generator, used to assign a min-
ing sequence for cuts on every individual
bench of each phase.

Mintec reports it also has four new products
scheduled for release early this year.  MineSight
Implicit Modeler is a mathematical tool for ge-
ologists to take drillhole, polygon, point and
fault-plane data, and then interpret new geo-
logical scenarios. MineSight Performance
Manager is used to assess and report on min-
ing performance in near real time, as well as
providing analytical tools that can answer why
something has happened. MineSight Atlas is a
complete package for manual scheduling and
stockpile blending, while the company de-
scribes MineSight Stope as being not only a
design tool, but also a very quick first-pass
scheduling tool for underground engineers to
look at alternatives for stope locations.

Maptek Moves Off-shore
Australia’s Maptek released the latest ver-
sion of its Vulcan geological modelling and
mine planning software at the end of last
year. The company noted that a customer
request for generating strategic pit and
dump designs led to the development of a
new rapid pit design tool, which has been
released in Vulcan 8.2. Mine planning engi-
neers can quickly create mid-bench based
designs, it said, as well as generating
phases and reserve reports, and can evalu-
ate multiple designs in the same amount of
time previously needed for a single design.

“The new tool helps engineers to quickly cre-
ate and analyze different pit designs, allowing
them to look at many more alternatives before
producing a final design,” said Steve Uecker,
Maptek’s Vulcan client experience manager.
Maptek reports that AuruMar, the South
African-based joint venture established be-
tween AngloGold Ashanti and De Beers to
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Mintec’s new activity and resource-based scheduler, MineSight Atlas, is one of several products scheduled for release in 2013.

Maptek Vulcan 8.2 was released to customers in November 2012. Standout features include new rapid pit design tools and im-
proved grade estimation.
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evaluate off-shore mineral resources, has
adapted Vulcan 3-D modelling software for its
exploration on 26 mining leases off-shore
Nome, Alaska. Vulcan GeoModeller provides
a complete set of tools for exploration and
mining geologists, and can be used on both
stratigraphic and non-stratigraphic deposits.
The Vulcan platform allows users to do re-
source modelling, mine planning and reconcil-
iation in the same environment.

Hard Dollar: Counting Cash Where it Counts
As noted earlier, plenty of mining companies are
feeling the combined effects of soaring capex
costs, upward pressures on operating costs
and uncertainties over commodity markets. In a
presentation given in April last year, Scottsdale,
Arizona-based Hard Dollar commented that
“mining companies must take measures to
manage cash flow and conserve spending,
while ensuring that projects stay on schedule.”

The company went on to point out that con-
trolling costs and managing mining resources
requires a robust tool, suggesting that its Proj-
ect Cost Management (PCM) package re-
moves common hurdles from cost controls,
allowing mining companies to make project
decisions that easily avoid cost overruns.

While not specifically a mine design package,
PCM provides a way of producing detailed,
timely project status data, the company states.
These data immediately show what was esti-
mated and budgeted, versus actual project per-
formance. Through customizable daily reports,
an entire project overview is displayed, clearly
showing variances and forecasts at completion.

In July 2012, Hard Dollar teamed up with
Canadian company CAE to include its PCM
in CAE Mining’s mine design, planning and
scheduling software suite. “Hard Dollar’s in-
tegration with the new CAE Studio 5-D Plan-
ner provides customers transparent delivery
of cost and productivity throughout the entire
project lifecycle,” the companies said at the
time, while pointing out that by integrating the
two products in an industry first, they had
provided users with the opportunity to merge
mine design, scheduling, financial and pro-
ductivity modelling for both study and opera-
tional environments. According to Hard
Dollar, PCM can reduce the time it takes to
build, plan, deliver and forecast cost and pro-
ductivity by more than 300%, while increas-
ing profits by 15% or more

CAE Moves Deeper into Mining
A relatively recent entrant into the mine-design
software market, in the past CAE has perhaps
been better known world-wide for its simulator
and training technology. However, the com-
pany’s purchases of Datamine and Century
Systems Technologies has increased its inter-
est in the mining sector, such that it now has
a dedicated business area, CAE Mining.

CAE Mining supplies software tools for un-
derground mine planning, including Mine2-4-
D and its successor, CAE Studio 5-D Planner.
The company’s Mineable Reserves Optimizer
(MRO) package determines the optimal min-
ing envelopes within which stopes should be
designed, and can be used for preliminary
underground reserve estimation. The Mine-

able Shape Optimizer (MSO) automatically
produces optimized stope designs that max-
imize the value of recovered ore within the
given geometry and design constraints. It
supports massive, sub-vertical and flat hori-
zontal deposits and can quickly generate in-
dividual stope designs within a resource
model, CAE Mining says.

In terms of access design, Mine Layout Op-
timizer (MLO) produces optimal decline de-
signs to satisfy access requirements and
design criteria. The company suggests that
this can be valuable with rapid engineering
during the analysis stages of a project, as well
later once designs become more detailed.

Good Designs Save Time and Money
With so much pressure on exploration and
mining companies to bring projects on
stream in a cost-effective, timely manner,
while working in increasingly remote and
often logistically challenging environments, it
is hardly surprising that there is a strong mar-
ket for comprehensive software tools that can
take some of the risk out of the design
process. Each of the major suppliers has its
own list of ‘satisfied customers’, working in
locations from Nevada to Papua New
Guinea, and from Australia to Appalachia.

It is, of course, sensible to remember that
all of these software packages rely on hav-
ing accurate data to work with, so it is es-
sential that users ensure that their input
information is not only clean, but is as ac-
curate as can be achieved. After all, the old
maxim ‘garbage-in, garbage-out’ applies to
design software as much as it does to any
other data-reliant process.

In common with other sectors of mining and
exploration technology, there appears to have
been a steady trend toward consolidation within
software suppliers, usually with the aim of amal-
gamating complementary products. Most sup-
pliers claim dominance in one particular aspect
or another, although it is clear that no one com-
pany has an over-riding position in the wider
world market. Software development and com-
puting power have gone hand-in-hand here as
elsewhere in the industry, with 64-bit technol-
ogy becoming mainstream where large
amounts of data have to be handled.

Shareholders should always be able to
see where a project’s design has  not met
the mark. Whether they can do anything
about it is, of course, another matter. Per-
haps the best thing about good design is
that it just keeps paying dividends.

Hard Dollar says its Project Cost Management (PCM) package enables mining companies to make project decisions
that avoid cost overruns.
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CIM 2013 CONVENTION
May 5-8, Toronto, Canada
www.web.cim.org/toronto2013/

OZWATER’13, AUSTRALIA’S INTERNATIONAL WATER CONFERENCE 
May 7-9, Perth, Western Australia
www.ozwater.org

CHINA NICKEL CONFERENCE
May 15-16, Shanghai, China
www.immevents.com/mining-conference/china-nickel-conference

INTELLIGENT MINING WORKSHOP SERIES 2013
May 15-17, Bandung, Indonesia
www.id.micromine.com/news-events/events 

AUSTMINE AUSTRALIAN TECHNOLOGY
May 20-23, Perth, Western Australia
www.austmine2013.com/Event.aspx?id=783378

INTELLIGENT MINING WORKSHOP, COAL FOCUS
May 21-23, Jakarta, Indonesia
http://id.micromine.com/news-events/events

MINING SKILLS SUMMIT 2013
May 30-31, Sydney, New South Wales
www.miningskillsaustralia.com.au/events.html

COALTRANS ASIA
June 2-5, Bali Indonesia
www.coaltrans.com

COAL PROCESSING & MINING TECHNOLOGY
June 4-5, Ulaanbaatar, Mongolia
www.uexpos.com/coalProcessingMiningTech_Mongolia.html

MINING PROCUREMENT AND SUPPLY APAC 2013
June 5-7, Perth, Western Australia
www.miningprocurement.com.au

AUSIMM INTERNATIONAL URANIUM CONFERENCE
June 11-12, Darwin, Northern Territory
www.conferencealerts.com/show-event?id=110303

CLEAN COAL FORUM
June 13-14, Beijing, China
www.cdmc.org.cn/2013/ccf/

MINES & MONEY BEIJING
June 17-19, Beijing, China
www.minesandmoney.com/beijing

COALTRANS MONGOLIA
June 25-26, Ulaanbaatar.
www.coaltrans.com
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TENOVA Bateman Technologies Modular Business Unit has been
awarded a contract by Kumba Iron Ore to supply a 50 tonne/hour
modular beneficiation plant for Sishen Mine, in South Africa’s North-
ern Cape Province. This follows the signing last year of a joint devel-
opment agreement by Kumba and Exxaro Resources to
commercialize the ultra-high dense medium separation (UHDMS)
technology concept developed by Exxaro.

The LSTK contract for a plant will be commissioned and handed
over to the client by the end of May. The plant will be used to demon-
strate the commercial feasibility of separating iron ore at operating
densities above 4.2 grams/cubic metre, using the cyclone-based
UHDMS technology. Should the demonstration runs prove success-
ful, Kumba would have the opportunity to improve separation effi-
ciencies above that of the jigging technology with UHDMS, in some
particle size fractions.

With the rheology of the Ferrosilicon medium being determined by
Exxaro, specific applications will be demonstrated, including the use
of UHDMS technology to process jig discard and low-grade ore. The
ferrosilicon is also produced at Exxaro’s FerroAlloys production facil-
ity, which boasts a superior gas atomized product with unique prop-
erties that complement the technology.

Should the UHDMS plant design demonstrate the commercial abil-
ity to operate at anticipated high cut densities, it is expected to
achieve significantly higher yields at the same product grades com-

pared to jigging technology, due to superior separation efficiencies.
The potential to process lower grades of iron ore will also be an op-
tion. This is in line with plans for future expansion and optimization of
production, through low-grade projects at Kumba Iron Ore.

Operating at high densities and processing ore which has a high
percentage of near density material was not possible until Exxaro suc-
cessfully proved this on a 30 tonnes/hour pilot plant on this type of
ore. An Exxaro team has been developing and piloting this technol-
ogy over many years and believes the technology is superior to cur-
rent beneficiation technologies in processing these types of ores. For
many years DMS plants have been successfully designed using
washability data, and the data was restricted to lower density appli-
cations. Exxaro has also developed the capability to characterize ores
at high densities (up to SGs of 4.7), which could not be done previ-
ously, and which has now enabled quantification of the potential and
value of the UHDMS technology. The demonstration plant will assist
Kumba in unlocking the value of this material.

The Tenova Bateman Technologies modular plant, complete with
feed and product/waste handling arrangements, will be fully equipped
with instrumentation and control systems as required for demonstra-
tion purposes, as well as for data gathering needs. The plant will be
designed to accommodate the higher density material being
processed, and will include pumps designed to pump the ferrosilicon
medium at the required densities and volume. 

Product News

Tenova Bateman Technologies’ plant for Kumba

MICROMINE has released
new functionality specific to
its geological data manage-
ment solution, Geobank. To
help exploration companies
drive productivity and cost ef-
ficiencies MICROMINE has
established a data connec-
tion between Geobank and
portable geochemical ana-
lyzer XRF machines.

This time-saving functionality
allows MICROMINE clients to
gain a rapid interpretation of a
mineral’s properties while in the
field. Geologists don’t have to
wait for lab assay results to

know what they are working with. Geobank is compatible with most
leading XRF models and accepts XRF data in the popular .csv format.
Geobank can be configured to the user’s specific XRF requirements.

An XRF machine is a portable geochemical analyzer designed for in-
field mining and exploration uses. By scanning a sample, the XRF ma-
chine provides users with an immediate analysis of elements. The
immediate identification of trends in mineralization enhances the ge-
ologist’s ability to make on-the-spot decisions about geochem lines,

drill targets and sample inclusions or duplications. 
Geobank operations manager Steve Bastick says, “Information gen-

erated by the XRF machine can be seamlessly communicated to
Geobank, which provides the ideal tool to manage and make sense
of the vast quantity of data generated. Geobank brings all the bene-
fits of laboratory-style QAQC to the XRF machine, and allows users
to maximize their investment in the XRF.

“Geobank’s charting and graphic reporting capabilities provide a
rapid visualization of the XRF data. Additionally, the centralization of
data ensures that XRF results can be compared quickly and efficiently
to the actual assay results once they are returned from the lab.

“Geobank’s QAQC tools enable users to provide increased rele-
vance to XRF results included in announcements, building a stronger
foundation for investor confidence. Operations can also reduce the
amount of time before findings are communicated to the market.”

MICROMINE and Olympus, manufacturer of the Innov-X Delta XRF
machine, have collaboratively developed a ‘Geobank Export Tem-
plate’ specific to Innov-X Delta XRF machines. This template simpli-
fies the configuration process, saving time and effort. 

Olympus NDT’s International Mining Group, Analytical Division di-
rector Todd Houlahan says, “Olympus and MICROMINE have been
working towards the integration of our offerings for some time now.
Because Portable XRF machines allow exploration and mining com-
panies to collect far more geochemical data than traditional laboratory
techniques, the effective management of this data is vitally important.

Data connection between Geobank and XRF machines

The handheld Innov-X Delta XRF machine.
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SIEMENS Drive Technologies Division has commissioned a gearless
belt conveyor system at Xstrata Copper’s Antapaccay copper mine in
Peru - the first large-scale reference for this technology outside Ger-
many. The mine, 4200 metres above sea level, is scheduled to pro-
duce an annual average of 160,000 tonnes of copper in concentrate
in the initial years of its more than 20-year projected mine life.

Siemens says the gearless drives will help boost the efficiency and
reliability of the conveyor system and reduce maintenance require-
ments when compared with conventional systems. Siemens’ scope
of supply includes additionally the entire switchgears and gearless
drive systems for a 40ft SAG mill and two 26ft ball mills with the as-
sociated power supply.

The belt system in the Antapaccay mine was supplied by ThyssenK-
rupp and transports ore from the mine to the processing plant over a
distance of around 6.5km. With a belt width of 1370 millimetres and
a conveyor speed of 6.2 metres per second, approximately 5260
tonnes of ore can be transported in an hour.

The Siemens drive system for the belt conveyor consists of two slow
speed running synchronous motors, each with a power rating of
3800kw, and the associated cycloconverters Sinamics SL150 and
convertor transformers. Compared with the combination of high-
speed motor and gear units otherwise used in belt conveyor systems,
Siemens says this gearless drive solution offers a range of benefits.

The size of the motor is not limited by the size of gearbox available,
thus eliminating the necessity to install multi-motor drives. The re-

quired belt driving power can be provided with one drive per drive
pulley. This means that the number of switchgear enclosure could
also be scaled down, saving space and weight. The elimination of a
whole series of mechanical and electrical components increases the
reliability and efficiency of the overall system by between 3 and 4%.
Another important factor is that the maintenance requirements of the
drive system have been significantly reduced. This is important as
gear maintenance work alone can account for up to 5% per year of
the original investment volume for the gears.

May/June 2013  | ASIA Miner  | 67

Gearless drive system for conveyor at Peruvian mine

Product News

The Siemens’ gearless drive system for the conveyor at Antapaccay in Peru will be
the world’s second.

GEOVIA, formerly known as Gemcom Software prior to acquisi-
tion last year by Dassault Systèmes, the 3DEXPERIENCE Com-
pany, has released the latest version of the InSite mine production
management and reconciliation software. InSite 4.3 provides users
with even more operational visibility through new and improved
tools for data analysis and advanced tools to reconcile produc-
tion outputs and activities against what was planned. 

Identifying variances and the causes behind them is now eas-
ier with the new Variance Analysis module. Now future variances
can be reduced by providing the justification required to update
models, plans and schedules. Companies will also benefit from
the ability to see production activities as they happen, to ensure
they are performing efficiently at all times.

“InSite provides greater confidence in the accuracy of our monthly
production. The mine and wash plant have visibility of the variances
between plan and actual,” says operations superintendent at Stan-
well’s Meandu Mine, Simon Ewart. “Visual representation of mining
progress helps to validate activity hours and provide accurate re-
porting to contractors. Reconciliation has never been easier.”

GEOVIA has also released the latest version of the GEMS ge-
ology and mine planning software application. GEMS 6.5 pro-
vides many new features designed to save time and increase
productivity. New tools enable much easier drillhole design, and
then allow users to rapidly produce and evaluate solids from the
drillhole information in ways that were not previously possible,
freeing more time for evaluation and analysis.

Latest GEOVIA InSite version
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WITH Australian expertise and engineering consulting services be-
coming more sought after internationally, demand for assistance
in creating, re-writing and updating commissioning and operating
manuals is at an all-time high at Mineral Engineering Technical
Services (METS) in Perth, Western Australia.

Overseas clients in particular are approaching METS to have
their commissioning and operating manuals reviewed or entirely
written up from scratch. Cost pressures are transferring equip-
ment purchases to lower cost countries, however the expertise of
Australian engineering is continuing to be sought after to plan, op-
erate and maintain beneficiation plants and operations.

In mineral processing plants, commissioning and operating
manuals do not only enable plant operators to be trained correctly
in required practices to safely and successfully run and monitor
operations, but also provide guidance on health, safety and envi-
ronmental issues that may arise within the plant environment. Op-
erating manuals are supplied or developed prior to plant
commissioning as a reference tool on how to confidently pursue
and identify current and correct practices to monitor and control
a particular situation that may arise within the plant environment.
They are provided as a reference tool, however the reality is that
their use and maintenance diminishes with time.

As operations in mineral processing plants commence and op-
erators are proficiently trained in operating the plant, referral to
manuals become less frequent. Over time plants are altered,

equipment updated and more often than not the updating of man-
uals is left behind. “We are receiving more enquiries from compa-
nies locally and abroad that realize their operations and/or
commissioning manuals are outdated and need professional as-
sistance in writing or updating them,” says METS director and
principal consulting engineer Damian Connelly. “Achieving and/or
maintaining a positive health, safety and environmental record is
increasing in importance and the manuals are a vital guidance and
reference tool to all aspects of running an operation.”

The digital revolution is taking over from paper-based manuals.
“For years we have been assisting clients with writing and updat-
ing commissioning and operating manuals and associated face-
to-face training of operators in the classroom and on site. While
the content may be the same, clients are now increasingly re-
questing digital delivery options for their operator training,” says
METS Training Team leader Tina Mucha. “Now clients are re-
questing digital solutions and we have developed the e-Trainer –
a tablet version of the traditional paper manual, that clients can
take to location on-site and use as a reference tool.” 

Whatever the means – up-to-date commissioning and operating
manuals are essential to ensuring a plant operators’ workplace
remains an efficient and safe place to work.

Supplier News

Keep manuals up to date, says METS

EUROTIRE, a leader in off-the-road (OTR)
tyres for the mining industry, has appointed
Yuriy Tarabukhin as regional business man-
ager for Central Asia. Yuriy Tarabukhin brings
extensive experience as an innovative, result-
oriented manager and leader in technology-
based organizations. He is a seasoned
professional in business development, proj-

ect management, global sales, marketing and distribution.
Before joining Eurotire, he worked as a project manager with

Sandvik Mining, USA, as well as an international sales manager
selling heavy machinery with Tigercat Industries, Canada. 

At Eurotire, Yuriy Tarabukhin will focus on sales process im-
provement, KPI, customer service, complaints/claims process
and business relationship. He is fluent in English and Russian
with more than 15 years of business experience in multicultural
environment. In his spare time, Yuriy enjoys cross-country skiing
and modern English and Russian literature.

Meantime, at the bauma International Trade Fair in Munich,
Germany, Eurotire mounted tyres on Perlini Equipment’s newest
version of the DP705 WD original dump truck. Eurotire’s ETRAC
24.00R35 tyres were fitted on Perlini’s newly developed dump
truck with load capacity of 65T. Perlini customized Two Star
24.00R35 tyres for this heavy load application.

Eurotire’s 33.00R51 were also on display in the Zeppelin Cater-
pillar Stand. IMT’s TireHand Tyre Manipulator was mounted on a
Hyster forklift and featured the Eurotire 33.00R51 in the outdoor
booth. Eurotire personnel were on site and available to answer
any questions about these giant tyres.

New Eurotire manager in Central Asia
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PART of Atlas Copco’s secret to success is service, according to
company president and CEO Ronnie Leten, who says it accounts for
about 42% of overall revenue. Overall, he expects service for the
group to grow at an annual rate of about 10%.

The statistics from Atlas Copco Group closely mirror the role of
service at PT Atlas Copco Nusantara. In fact, 45% of the Indonesian

company’s employees are field technicians. In recent years when
revenues from equipment purchases have barely held steady, serv-
ice has become a profitable way to keep in touch with customers
and keep them engaged with Atlas Copco.

New Atlas Copco Nusantara general manager Jess Kindler comes
to his position with a strong service history, having led the Mining
and Rock Excavation Service division in the United States for almost
three years before moving to Indonesia. He says, “We understand
that cautious customers might not buy more than they have to right
now. That’s where our solid service offerings come in. We will help
companies work smarter by sharing our resources and expertise.”

Atlas Copco’s service team provides more than the typical repair
shop can. Highly-trained technicians help equipment owners oper-
ate their capital in its most productive manner. This can involve var-
ious levels of service agreements, technical support and even help
managing inventory. Atlas Copco also offers operator training to en-
sure skill levels match equipment capabilities, thus reducing damage
to equipment from operator error. 

Jess Kindler says, “The fact that such a large percentage of our
business comes from service shows the importance we place on
keeping our customers’ equipment in top working condition.” He
says he is looking forward to growth in all areas of Atlas Copco Nu-
santara as customers emerge from the sluggish economy of recent
years, and he expects service to continue to provide the solid foun-
dation for this projected growth.

Supplier News

Atlas Copco Nusantara expects service to grow

Atlas Copco Nusantara service technicians work out of branch offices around In-
donesia to be close to customers.
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A SMALL drawing registered by Erlau in 1943 marks a pivotal mo-
ment in the history of bulk materials handling. At that time, mining
methods were changing as the lumbering steam shovels, rope op-
erated excavators and horse-drawn rail tubs which had themselves
superseded the pick and shovel, were being replaced by wheeled,
hydraulic loading shovels and tipper-bodied trucks.

Based on the technology recently developed for agricultural
tractors, these new, highly-manoeuvrable, multi-tasking machines
were already being used in operations such as sand and gravel
extraction. Over the decades these loaders became larger, more
sophisticated and standard equipment on many sites.

Initially, because pneumatic
tyres were easily damaged by
abrasive or sharp materials,
hard-rock miners found that,
due to unacceptably high tyre
replacement costs, they were
denied the advantages of their
soft-rock cousins. With new
compounds and steel cords,
tyre technology advanced to
accommodate ever larger ma-
chines but the inherent flexibil-
ity of the tyres continued to
make them vulnerable to harsh
conditions. 

Already well-known for their
round-link industrial chains, Erlau
was inspired to adapt its snow-
chains to overcome the problem
of premature tyre loss from heavy abrasion and sidewall damage and,
thus were born the first, albeit crude, tyre protection chains (TPCs).

Like all innovations, Erlau’s TPCs took time to perfect. As Erlau’s
R&D worked closely with users of their TPCs to overcome the chal-
lenges of geology, environment and machine applications, more
than 500 patents followed - registering refinements in link design,
mesh geometry and advanced metallurgy. Once TPCs were estab-

lished as a cost-effective solution for mining loaders, other appli-
cations quickly followed. 

Today, celebrating 70 years of tyre protection, Erlau TPC offers
TPCs made from lightweight, energy-efficient, cost-effective alloys
that are tough enough to absorb the most aggressive attrition and
strong enough to repel sidewall piercing flints and slate. Nowadays,
when Erlau TPCs can extend the working life of tyres by as much
as 10 times and bring operators the added bonuses of assured
plant availability and greatly reduced costs per loaded tonne, many
owners are fitting Erlau chains to their wheeled loaders - from the
smallest to the industrial giants. Erlau TPC chose bauma 2013 in

Munich, Germany, to launch its
70 year celebrations.

Erlau’s attention to quality and
service has been rewarded with
more than 65% of the world tyre
protection market but this success
has not made the company com-
placent. Ongoing investment in
state-of-the-art production and
assembly facilities, with 3 in Eu-
rope and 1 in South America, en-
ables Erlau TPC to promptly fulfil
large, whole-mine orders while the
R&D department continues to cre-
ate components that speed TPC
installation and provide compre-
hensive  protection for wheeled
loaders, dozers, graders, scrap-
ers, pipe-layers and haul trucks.

As well as mining and quarrying, Erlau tyre protection and traction
chains are found protecting tyres in tunnelling, pipe laying, scrap
metal handling, demolition, steel-making, forestry and the military.

Increasingly a standard fitment for haul trucks and soft-going off-
highway, Terraplus is a lightweight traction chain with toothed links
that give extra bite and safe travel over soft ground and ice-covered
site roads. EASYLOCK, with its simple, patented, one-turn closure,
re-invents the omega ring fastening to make TPC installation and
removal fast, safe and economical. 

In a departure from their chain technology, Erlau’s SIDEFLEX
adapts sophisticated memory polymers to bring the first cost-ef-
fective sidewall protection for haul-truck tyres. Embedded in the
TPC sidewall, SMARTLINK’s RFID records and shares TPC service
life. Downloaded to a PC, this information not only provides valu-
able management data but also emphasises Erlau TPC’s total con-
fidence in its products.

By making possible the widespread use of pneumatic-tyred load-
ers and trucks in mining and quarrying, this first link, which evolved
into the ubiquitous accessory seen today, revolutionized materials
handling across the entire spectrum of heavy-side industries. With-
out Erlau TPC’s invention ensuring tyre longevity, it is doubtful if the
wheeled loading shovel would have become so successful and
many handling operations would still be dependent upon the less
versatile tracked machinery.

Supplier News

TPC inventor Erlau marks 70 years

Erlau’s tyre protection chains (TPCs) offer advanced all-round protection.
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Exploration Spotlight

MAXIMUS Resources has received a Deed of Access (Minerals Ex-
ploration) from the Commonwealth of Australia authorizing on-ground
exploration activities on the Billa Kalina tenement within Woomera
Prohibited Area, 600km north-northwest of Adelaide, South Austra-
lia. Receipt of the Deed of Access is the culmination of more than 12
months’ of collaboration between Maximus, the Federal Department
of Defence personnel and joint venture partner ERO Mining.

Maximus is pleased to achieve this outcome and has progressed
plans for on-ground exploration activities. The activities include a gro-
und gravity survey to validate the dataset that previously identified the
Peeweena Dam anomaly. The historical dataset indicates that the
Peeweena Dam anomaly is a significant 10 mgal gravity feature of po-
tential iron oxide, copper, gold and uranium (IOCGU) mineralization,
located between the major Olympic Dam mining operation of BHP
Billiton and the Prominent Hill mine of Oz Minerals.

The ground gravity survey and potential follow-up drilling require-
ments are funded by ERO as part of its earn-in requirements under
the farm-in and joint venture agreement between Maximus and ERO.
Under the farm-in agreement, ERO has the option to earn a 50% in-
terest in the tenements by spending Aus$3 million over the life of the
agreement. ERO has held discussions with survey contractors to
complete the initial ground gravity survey.

Maximus says the outcome allows it to recommence exploration
activities on Billa Kalina whilst continuing discussions with potential
joint venture partners on the Adelaide Hills gold focused tenement
holding in South Australia and continuing to explore on the highly pro-
spective Narndee polymetallic tenements in Western Australia.

Late last year Maximus undertook a stage 2 reverse circulation (RC)
exploration drill program on its highly prospective Narndee project in
the Murchison region of Western Australia. The 9-hole program follo-

wed an initial drill program last April that generated extremely encou-
raging results including high grade zinc at 5.98% and anomalous
nickel and copper assay results.

The program included two holes to a depth of 300 metres targeting
depth extensions to anomalous base metal grades reported in the
stage 1 drill program, associated with airborne EM recorded highs
and test the gTEM east dipping conductor concept. The remaining 7
holes targeted extensions both along strike and at depth of massive
sulphides encountered on both ND17 and ND 18 target zones.

The ND 18 (southern target) recorded anomalous copper assays
that are sufficiently encouraging to warrant an additional hole targe-
ting copper mineralization at depth. Six holes aimed to extend the
previous high grade zinc results on ND17. The company continues to
pursue significant massive sulphide structures with similar geology to
the Golden Grove polymetallic mine 120km west of the tenement.

Maximus granted access to Woomera area

RESULTS from recent diamond drill holes at Lion One Metals’ Tu-
vatu Gold Project in Fiji have significantly extended the zone of mi-
neralization at the site. The company says the results confirm
thicknesses and grades of lodes mapped on the surface, after the
drill holes targeted the western extension of the previously drilled
mineralization. These lodes have been mapped at surface up to
1330 metres along strike to the west.

Highlights from the results include 2.32 metres from 148.54 metres
@ 62.81 grams/tonne gold and 31.6 grams/tonne silver; 2.55 metres
from 78.99 metres @ 22.56 grams/tonne, 1.39 metres from 89.43
metres in the same hole @ 10.56 grams/tonne and 3.66 metres from
142 metres also in that hole @ 15.68 grams/tonne; 3.59 metres from
89.70 metres @ 15.438 grams/tonne gold; and 2.18 metres from
308.48 metres @ 3.13 grams/tonne, including 0.65 metres from
309.7 metres @ 10.35 grams/tonne.

“The latest drill holes were spaced on 80 metre centres in a zone ex-
tending up to 250 metres west of the existing Tuvatu resource area,
with further additional resource definition holes planned. The com-
pany believes further drilling on these extensions has the potential to

significantly increase both the tonnage and resources of the Tuvatu
project,” says Lion One vice president Hamish Greig.

In 2012 the company reported three other significant high grade
holes within the same area. These recent results complement the
previous drilling by extending the mineralization identified in those
holes and in particular, highlight the thickness and grade conti-
nuity. Previous results include 3.78 metres from 121.99 metres @
16.15 grams/tonne gold, 7.49 metres from 155.05 metres @
23.03 grams/tonne and 11.9 metres from 128.55 metres @ 11.77
grams/tonne.

Lion One is now conducting further work in the area which is focu-
sing on closer-spaced definition drilling planned for 40-metre spaced
holes which the company hopes will allow for the eventual resource
calculation of this new zone. Drilling and surface mapping is ongoing.

Tuvatu is on the Viti Levu Lineament which hosts Fiji’s known
gold deposits, including the 11 million ounce Vatukoula deposit.
Low sulphidation, epithermal gold veins at Tuvatu occur along the
margins of the eroded Navilawa volcanic centre in a multi-phase
geologic environment. 

Maximus Resources has started exploration of Billa Kalina tenement in South Australia.

Tuvatu mineralized zone extended
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