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Innovation has become a buzzword in the industry over the past few years 
— ever since commodity prices started to sag and it became apparent that 
miners could no longer rely on ever-increasing commodity prices to turn a 
profit — or to be seen as a viable option for investors.

As the number of conferences on mine optimization, new technology and 
innovation in mining  grows each year, it’s become clear that the sector is seeking 
answers to difficult questions about its future. 

With this new magazine, Mining Trends & Developments, we’re hoping to 
address some of the most critical of these questions, most of which revolve around 
how to become more sustainable — economically, environmentally and socially.

To that end, we will report on new technologies and optimization advancements 
that can help reduce costs and improve productivity. We will also report on truly 
innovative “out there” developments in mining that have the potential to radically 
change the status quo, including precommercial technology and concepts that are 
still in the R&D stage.

In this issue, we offer a look at some of the key trends that are already transforming 
mining, including the use of analytics.

Big Data, which is characterized as data having more variety and complexity, 
and being generated at a faster pace and in greater volume than ever before, is 
the key behind analytics. Miners have it in spades, but they’re not yet making 
much use of it.

The potential for analytics to unlock all this data and help mining companies 
become more productive and more adaptive to continually changing markets, 
means that the industry can’t afford to ignore it.

To that end, we’re pleased to have an interview with Dirk Claessens, general 
manager of global industrial products with computer hardware and software 
giant IBM. The company has positioned itself as a solutions providers and leader 
in the field of analytics, and Mr. Claessens helps us envision the possibilities for 
mining (see facing page).

Intertwined with advancements in analytics is the increasing automation of 
the mining industry, a topic we delve into on Page 8. While automation is still in 
its early stages of adoption in mining, it’s another technological advancement that 
miners will have to address — including the effects of automation on jobs and the 
ability of miners to earn a social licence to operate.

Our guest column this month (Page 12) is written by Nathan Stubina, managing 
director of McEwen Mining. Mr. Stubina, who organizes the company’s popular “Lunch 
and Learn sessions” on innovation, outlines the drivers behind innovation in the mining 
sector, as well as the barriers to change. While he finds plenty of barriers, he also points 
to many examples of innovation, proving that there are bright minds in industry and 
academia who are already working to solve some of our most urgent problems.

Finally, The Northern Miner’s Lesley Stokes reports on two developments in 
this issue — the rising use of drones in mining (Page 20) and Barrick Gold’s 
thiosulphate processing plant (Page 18) — an exciting development that entirely 
removes cyanide from the gold recovery process.

We hope you enjoy the very first issue of Mining Trends & Developments. We 
welcome your feedback at ahiyate@northernminer.com.  MTD

FROM THE EDITOR

THE INNOVATION IMPERATIVE

Alisha Hiyate
Editor

As the number 
of conferences on 
mine optimization, 

new technology and 
innovation in mining  
grows each year, it’s 

become clear that the 
sector is seeking answers 

to difficult questions 
about its future. 

“
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MINING TRENDS & DEVELOPMENTS: Can you fill us in on 
IBM’s history as a service provider to the mining sector?

DIRK CLAESSENS: The mining sector has been there with 
us for as long as we’ve existed pretty much — IBM is 100 
years old. We’ve been providing technologies to companies 
across industries for as long as we’ve existed. But really it’s 
the past five or six years when IBM declared analytics as 
one of its four or five major strategic imperatives, that we’ve 
become really relevant to the industry and started sharing 
our solutions proactively with the mining industry. It’s one of 
our fastest growing areas now.

MTD: Who are some of your clients in the mining space?

D.C: It’s a mixture — the main companies we’re doing busi-
ness with are the mining majors, who for us are a nice mix 
of all the offerings we have. We have the more traditional 
service offerings with them — we’re outsourcing the back 

office for finance and HR for one of them — but at the same 
time we’re doing a lot of this more analytics sort of work. We 
have a broad offering around predictive analytics, both on 
the supply chain level as well as on an asset management 
and a number of other areas we’re discussing with them as 
we speak.

We have a mining major in Latin America where we have 
done a large chunk of their ERP (enterprise resource plan-
ning) implementation, which again is more of a traditional 
services offering. At the same time, we have our research 
engaged to deliver (an optimization project) using spa-
tial-temporal analysis in an open-pit mining environment.

We are engaged with a number of second-tier clients in 
South Africa, particularly with platinum players. One of them 
is a company where you have a CEO at the top who’s very 
visionary and very technologically savvy. He wants us to work 
with him on this Mine on Demand concept where you inte-
grate the mine design with the mine optimization and then 
optimize it from end to end over the life span of the mine.

A fter the excess investment and fo-
cus on production volume during 
the commodities supercycle, the 
new mantra of the mining sector is 
all about productivity.

And analytics have a big role to 
play in helping miners deliver, says 

Dirk Claessens, IBM’s general manager, global industri-
al products.

While the adoption of analytics has not yet hap-
pened in a big way in the mining industry, more and 
more data is being generated at mine sites from in-
creasingly automated processes and the growing 
number of sensors on machinery. That increasing net-
work connectivity of objects has been referred to as 
the “Internet of Things” (IoT).

Claessens explains that IoT is a platform or suite 

of technologies that is able to deal with real-time, 
massive amounts of data. That data can now be 
structured and analyzed, to help miners make bet-
ter operating decisions — facilitating the next step in 
productivity gains.

In addition to having big implications for productiv-
ity, analytics have the potential to help mining compa-
nies become more responsive to changes in commod-
ity prices and demand, to increase employee safety, 
and save money on energy and maintenance — and 
usually involves no capex and manageable opex costs.

In this interview, Claessens, who has worked with 
mining clients for more than a decade, helps us make 
sense of the potential for analytics to transform the 
mining industry, and explains why it’s mining compa-
nies themselves who need to define a vision of what 
they want to do with analytics.

HOW ANALYTICS IS
TRANSFORMING MINING
Big Data insights from IBM’s Dirk Claessens

 Q A&
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MTD: Can you give me an example of how you use analytics 
to help your clients in the mining space?

D.C. One project we did was for an iron ore miner in West-
ern Australia, where there was fleet of car dumpers at a 
mining port that failed unexpectedly, but no one understood 
the reason for the failure.

It’s hugely expensive for them to fail, it’s like 72 hours of 
down time, which cost this particular company millions and 
millions of dollars in lost production and lost shipping.

One car dumper failed, and then a second one failed, so 
we had a very rich set of inputs to really look at the root 
cause of this thing. We looked at the historic data weeks 
and months before the event: We looked at alerts coming 
through, we looked at outliers through the sensor data, and 
performance data — energy consumption, etc.

Not only did we find the root cause of what happened, 
we also saw that this could have been very clearly predicted 
a few weeks before the car dumper failed. The energy con-
sumption of the one that was going to break down spiked 
up slowly but surely, trying to compensate for the fact that 
there was a problem with the bearings which was caused by 
a grease line that wasn’t functioning properly.

Data like this can use to provide maintenance advice.

MTD: What kind of return on investment can clients expect 
when they adopt one of your products or services?

DC: In the previous example, the 72-hour down time over 
two car dumpers would have saved anything between $5 
million and $10 million. The cost of that project is a fraction 
of that, maybe $2 million.

As a rule, these analytics projects pay themselves back 
easily within a year.

We did an energy optimization at a crusher at a copper 
mine in Latin America. So, where is energy being spent, 
what is the energy balance, how can we start to become 
more predictive about energy consumption and fine tune 
energy consumption to the production schedule and an-
ticipate so that you can take advantage of energy prices. 
The energy saving from that exercise was between 5 and 
10% of the energy saved on an annual basis, which is 
extremely high.

With the Mine on Demand example, which involves a 
combination of better mine design and better scheduling of 

the tasks over the life of the mine, that would have added 
3-4% of NPV over the mine life.

MTD: You’ve made the point that companies are not really  
seriously thinking about how analytics can help them drive 
productivity throughout the whole company. What are the 
barriers there — why aren’t they taking that step?

DC: I think they underestimate the challenge — there’s a lot 
more change management involved than people expect. We 
did a project with a miner in Australia who was asking us to 
be preventive but also prescriptive: If we want to get more 
lifetime out of this truck, what we can do so we can also 
finish this important order? For instance, reducing speed of 
the truck, reducing the load so it doesn’t break down. You 
would think it’s a no-brainer, but operators just don’t act 
that way: It’s extremely difficult to start entertaining differ-
ences in behaviour on the back of analytics, which come 
from a technology computer system. The proof of concept, 
the numbers are overwhelming. But when you present the 
results to the business unit leadership or whatever and they 
say fine, all of a sudden somebody comes out of the wood-
work to shoot down the project at the last minute and the 
whole thing gets put on hold. As much as the bare numbers 
will tell you: ‘You should do this,’ you’d be amazed at how 
much resistance you come across.

MTD: How is the business model changing for mining com-
panies and how can companies adjust to this new environ-
ment where they really have to focus on return on invest-
ment rather than just volume of production?

DC: The business model’s changing for sure. People through 
the commodity supercycle weren’t worried about value. The 
problem is during that time they built in structural produc-
tivity defects because all they worried about was expansion, 
not thinking about how to really operate efficiently, and now 
people are trying to fix them.

The other thing I would argue, it’s not just productivity, it’s 
agility as well. Mining companies live in a world where a lot 
can happen — the price and demand are dictated by clients 
one step or two steps or three steps down the line, and so 
they just have to deal with it. That’s true to a large extent, but 
how quickly are you dealing with changes? Isn’t there a way 
to be much more agile and be adaptive around the way you 

‘Until you start mining with  
the order book in your hand,  

there’s a lot of work to be done.’
DIRK CLAESSENS, GM, IBM’S GLOBAL INDUSTRIAL PRODUCTS

{ {
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design the mine, the way you schedule the tasks in the mine? 
When platinum and palladium prices change, for example, it 
becomes more interesting to go after the palladium than the 
platinum. Do you have process technology organization that 
allows you to do so? The answer right now is ‘no.’

People just do a mine design which is fixed once a year 
with a certain cutoff grade and they just start mining. Then 
two months later the world has changed, but there’s no way 
to deal with it. It’s a very static affair, and there’s a whole 
host of excuses but there are people around who really un-
derstand this should change.

On the agility side, for instance, with the variety of ore grade 
and minerals we have, how do we become much more respon-
sive earlier to changes in both demand and price? Until you 
start mining with the order book in your hand, prioritizing, 
there’s a lot of work to be done, but we believe it can be done.

MTD: A lot of your clients are larger companies. What prac-
tical advice would you have for medium-sized or smaller 
companies with regard to how to use all the data that they 
have available to them in a smart way?

DC: I would say there are absolutely no inhibitors for small 
or second-tier mining companies to deal with this — pro-
vided they have a minimal quantity of data they can look 
across, there’s always insights to be had to optimize their 
productivity further. They just need to identify the issue or 
challenge they’re dealing with.

One of the platinum miners we work with for example, 
it’s a small company, a second-tier miner. They had a prob-
lem, to become much more responsive to the market they’re 
in — the platinum price was going up and down — palladi-
um as well. So their CEO came to us for help.

I would say the advantage in this company is they’re much 
more quick on their feet in deciding, ‘We need to do this.’

So they can really be visionaries in the mining world. 
They have the opportunity to become much more agile in 
this respect compared to the big guys. Again, the capex out-
lay tends to be zero, the opex outlay, if it’s offered as a service 
it makes it really easy to digest and get going. If anything, I 
would say this suite of solutions is very suited to small com-
panies because they’re quicker to respond, and because of 
the low level of investment required.  MTD

 Q A&
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L
eaders in the mining industry are starting to 
recognize that automation is part of the an-
swer to the sector’s productivity problems, says  
Michael Murphy, chief engineer, mining tech-
nology enabled solutions with leading mining 
sector supplier Caterpillar (NYSE: CAT).

“(CEOs are) talking about how there needs to be a step-
change in mining, that mining needs to adopt a lot of the 
capabilities from the manufacturing industry and they view 
automation as one element — not the only element — but 
one element they can use to reduce their cash costs,” he said 
in an interview.

The mining industry is still in the early adoption stage 
when it comes to automation — a process that has already 
transformed other industries, such as manufacturing.

A few leading-edge companies, such as Rio Tinto 
(NYSE: RIO; LSE: RIO), are already deep into implement-
ing automation at some of their operations.

Rio Tinto embraced automation as one component of 
its “Mine of the Future” program launched in 2008 at its 

iron ore mines in Western Australia’s Pilbara region.
The mining giant has a large and growing fleet of Komat-

su driverless haul trucks at work in the Pilbara, where it 
also is using autonomous drill rigs developed with Atlas 
Copco. It’s also about to launch an autonomous heavy haul 
rail system to serve its operations in the region.

Fortescue Metals Group (ASX: FMG), another iron ore 
miner in the Pilbara, is also in the midst of incorporating 45 
Caterpillar autonomous trucks at its Solomon mine, while 
BHP Billiton (LSE: BLT; ASX: BHP) is testing Caterpillar 
trucks at its Jimblebar iron ore mine in the region.

Automation drivers
While there are definitely barriers to adoption, the drivers be-
hind automation are too powerful for the trend to seriously stall.

One of the main goals of automation is to remove humans 
from the dangerous and monotonous tasks that they’re 
called upon to do, says Daniel Koffler, senior manager of 
emerging technology at Rio Tinto.

“The dangerous tasks have inherent danger in them and 

AUTOMATION
in

Demand for autonomous 
mining systems on the rise
By Alisha Hiyate

Caterpillar’s Command for hauling 
fully autonomous truck.Cr
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the monotonous tasks often can build up a danger profile 
just due to the nature of the work,” Koffler says. “Human 
capital is best spent outside of the monotonous, repetitive 
type tasks.” 

Flanders, a supplier that says it offers the most advanced 
autonomous drill system on the market, notes that its fully 
autonomous system can be used in places where it isn’t safe 
for people to work.

For example, Rio Tinto used Flanders’ ARDVARC Auto 
Propel system at its Bingham Canyon open-pit copper mine 
in Utah following a massive April 2013 landslide, while 
Newmont Mining (NYSE: NEM) has used the system in 
Nevada, in areas where there was potential for old under-
ground stopes to collapse.

Another factor, in remote areas in particular, such as the 
iron ore mines in Western Australia’s Pilbara region, is the 
challenge of attracting qualified workers and the cost of 
transporting them to and from site.

“The challenges you have in Western Australia are differ-
ent to the U.S., or even parts of Latin America,” says Cater-
pillar’s Murphy. “These mines are one-and-a-half, two hours 
out of Perth, so you’ve got to fly the workers to the mine at a 
remote location, and also house and feed them.”

Automation also allows companies to centralize exper-
tise, as Rio Tinto is doing with its remote operations centres 
in Perth, where the Pilbara mines are monitored and exper-
tise can be shared across sites.

“As the industry matures and becomes more technological-
ly dependent, we’re competing with other industries for brain 
share and expertise,” explains Rio Tinto’s Koffler. “So what 
automation also allows us to do is to centralize subject matter 
experts and make them available to multiple sites globally 
instead of requiring them to be hands-on at a particular site.”

Productivity and cost are another reason automation is 
gaining momentum. Humans simply can’t compete with the 
precision, repeatability, and consistency that machines are 
capable of.

Productivity also increases with automation because ma-
chines don’t need to stop for shift changes, lunch breaks, or 
for safety reasons during blasting.

Murphy estimates that Caterpillar’s automated haul trucks 
can provide an extra 500 machine hours per year, which in 
some cases means 9 or 10% more hours out of the machine.

At its Pilbara operations, Rio Tinto’s recently released some 
numbers quantifying its return on investment with driverless 
Komatsu trucks. The company says its automated trucks are 
12% more productive than its manned trucks, while the tech-
nology has reduced its load and haul costs by 13%.

Automation also decreases the need for training and re-
training of new operators when there’s worker turnover. 
Machines get “smarter” over time, allowing them to continu-
ally improve the execution of tasks, Murphy notes.

“I think that’s what people forget about automation: it 
allows you to measure process and then measure process 
variants, and then improve the process,” he says. “When you 
take the person out of it, it’s a lot more controlled.”

In the automated drilling field, Flanders offers four levels 
of automated drilling systems. Its fully automated Ardvarc 
Auto Propel system can be fitted onto any make or model of 
blasthole drill rig, and up to four rigs can be monitored by 
one technician.

The company estimates the system can extend engine life 
by 10% just due to the fact that the system can’t operate out-
side of manufacturer’s specs. With manual drilling, the oper-
ator can overextend and damage the drill, shortening its life.

While Kevin Landey, who is responsible for global busi-
ness development with Flanders, says that drilling costs are 
about 15-20% lower with autonomous drilling, he notes that 
blasthole drilling is a small portion of the overall costs at an 
open-pit mine.

“The importance of this ARDVARC system is not just re-
stricted to the drilling, but it has a huge impact on the whole 
mining cycle,” Landey says.

In addition to its precision (its guidance system is pre-
cise to within about an inch, versus 1 ft. for other, partially 
automated systems offered by other suppliers), Flanders’ 
automated system collects real-time data, and provides in-
formation about rock hardness — allowing for more efficient 
use of explosives and better fragmentation.

“Any time you can improve your fragmentation, you’re 
going to improve your overall recovery and productivity as 

Rio Tinto’s Processing  
Excellence Centre in Brisbane.
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An automated haul truck wheel 
changer, in the Pilbara.
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far as cathode and anode recovery is concerned,” says Jim 
Elkins, global business development at Flanders. “Fragmen-
tation is just so important to the downstream processing, 
everything works a lot less — crush, convey, trucks, shovels, 
when you get great fragmentation. That’s something that ev-
ery mine strives for.”

The jobs question
Both mining companies and their suppliers say that, con-
trary to popular belief, automation is not about cutting jobs.

“I think what we’re finding is that we’re shifting the 
work, and it’s not so much about a head count reduction 
as it is about applying human expertise to a higher-value 
type of work,” says Rio Tinto’s Koffler. “We have former truck 
drivers who are now responsible for and monitoring 10, 15 
trucks at a time from a central operations centre. So it’s re-
ally a transfer of skill sets more than anything else.”

While that does mean less work for employees who can’t or 
won’t upgrade their skills, Koffler notes that every industrial 
advancement has historically brought up the same concern.

“There was the same argument when the steam shovel 
was first introduced, but I don’t think anybody would advo-
cate going back to a pick-axe just to maintain employment 
levels,” he says. “Again, there’s a balance there.”

Koffler adds that mining companies have no desire to re-
place their whole workforce.

“We’re going after the efficiencies that we can gain and 
again, the reduction in injury rates and things like that are 
really as important to us as anything else.”

While there is to some extent creation of higher-skill jobs 
with automation, overall jobs are still reduced. That’s one of 
the big barriers to companies adopting Flanders automat-
ed drill system, especially in countries such as South Africa 
where jobs are a sensitive issue, says Flanders’ Landey.

“When you go autonomous, one drill operator can com-
mand up to four drill rigs, so that’s three jobs in the sector 
lost,” Landey says. “I think for the mining houses and the 
mines themselves, if they were forward thinking enough, 
they would be taking the operators and converting opera-
tors into qualified technicians because you do need a lot of 
support for all this technology.”

Expense is another barrier to adopting new technology in 
the current cost-cutting environment.

Outside of the really big mining houses, which have the 
resources to invest and have crafted strategies on how to 
increase productivity, most companies are just trying to keep 
their heads above water.

“They’re just trying to maintain production and maintain 
headcount,” Flanders’ Elkins says. “So spending on technol-
ogy right now — you’ve really got to work hard to justify it.”

Part of the reason the mining sector isn’t more advanced 
in its adoption of new technology is the need to squeeze as 
much use as possible out of existing assets, which tend to 
be capital intensive, says Daniel Koffler, Rio Tinto’s senior 
manager of emerging technology.

“The pace is slower because we try to extend the life of 
our assets that much longer,” Koffler notes. “It’s not like a 
consumer who can lease a car for a couple of years and then 
trade it in for a new model. We really try to maximize the 
revenue out of every piece of equipment.”

Even at Rio Tinto, a company that prioritizes innovation 
and is known as an early adopter of technology, Koffler says 
only about 20% of the company’s technology is leading edge, 
with the vast majority being classified as legacy technology.

Conservative industry
It’s often said that mining is a conservative industry, and 
suppliers say they do encounter resistance to new technolo-

Flanders’ fully automated ARDVARC  
drill system is monitored remotely. 
Inset: ARDVARC drill at work in Nevada. 
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gy they’re offering just because it’s unfamiliar.
However, companies are also trying to be prudent in the 

face of so many unknowns.
“If you want to automate technology successfully, you’ve 

got to have the right processes in place, the right commit-
ment through all layers of the organization, so a lot of min-
ing companies are waiting and seeing, ‘OK, is the technology 
really going to deliver? Do we have the capabilities to sup-
port it within our organization? Can we make those chang-
es?’”  says Caterpillar’s Murphy.

“The barriers are coming down as mining companies 
start to see the value, start to see what their peers are doing.”

In some ways, it may be smart to wait – not because all 
the wrinkles will be smoothed out by other companies, but 
because there are always unexpected issues that come with 
new applying new technology.

For example, Rio Tinto found it had to introduce some 
randomness into the algorithms that guide its automated 
trucks in the Pilbara. The trucks were so precise in their 
navigation and had been following the same path so exactly 
that they were wearing grooves in the service roads.

There can also be hidden costs, said Rio Tinto’s Koffler at 
the inaugural Technology and Innovation in Mining confer-
ence in Toronto in September.

“Implementing the same technology in a different envi-
ronment can often lead to a whole different set of unexpect-
ed costs or challenges that need to be addressed. So don’t 
think you’re immune from the hidden costs or real TCO (to-
tal cost of ownership) just by being the second wave in im-
plementing a technology.”

Koffler added that as the industry becomes more tech-
nologically dependent, the complexity of the systems opera-
tions rely on will increase — and so will the risk of cascading 
effects when there’s a failure.

“Now when a system goes down, it’s not an individual 
piece of equipment that might end up idling through a shift, 
it could be 14 trucks that are sitting idle because someone 
accidentally rebooted a core switch or router,” he explained.

But as more companies start to adopt automated tech-
nology, and the benefits of automation are becoming clearer, 
Murphy sees signs that the industry is starting to warm up 
to automation.

For example, demand for automated drilling — a space 
that Caterpillar is working on entering with a new product 
launching shortly — is increasing in Africa, Australia, the 
U.S., Canada and Latin America, Murphy says.

“The adoption rate is increasing quite significantly and 
it’s driven by the economics of mining.”  MTD

In 2016 SGS will celebrate 75 years of operation at its Lakefield facility.  SGS would like to thank the        
minerals industry for supporting its Lakefield facility over the years.  Since its humble beginnings in 1941, 
the SGS facility in Lakefield has grown into the market leader for providing trusted and bankable results to 
the minerals industry.  This 75 year milestone could not have been reached without this continued support. 

SGS IS THE WORLD’S LEADING INSPECTION, VERIFICATION, TESTING AND CERTIFICATION COMPANY

minerals@sgs.com
www.sgs.com/mining
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Newspapers are replete with articles denounc-
ing the dearth of innovation in the mining sec-
tor. While we may argue about the causes – the 
sector’s capital intensive nature, the people who 

work in mining, etc. — most people will agree that the min-
ing industry appears to be innovating at a much slower pace 
than other industries.

I believe that most of us are clear on why we need to 
innovate. The mining industry is facing many difficult chal-
lenges: lower grade ores, smaller deposits, increasing pow-
er costs, tighter margins, faltering capital markets, political 
risks, increased social demands, higher taxes, etc.

An example of the type of complex challenges we face: 
Mining executives frequently ask their engineers what the 
“carbon footprint” of a new process will look like – a question 
unheard of 30 years ago. Nowadays, questions about water 
and power requirement don’t start with: ‘how much does it 
cost?’ In many jurisdictions, there simply isn’t enough water 
or power to satisfy the needs of both the local population 
and mining companies. In some areas, we are competing 
with local farmers for water.

So the reasons we need to innovate are clear, and if you 
ask senior mining executives, they generally agree that inno-
vation is essential to the survival of their companies. Their ac-
tions, however, do not often reflect this imperative. Why not?

Many people use the words “innovation” and “research” 
interchangeably, but in reality, there is a world of difference 
between these two concepts. As Will Westgate of 3M has 
said: “Research is the transformation of money into knowl-
edge, and innovation and imagination are the transforma-
tion of knowledge into money.”

Innovation is much more than a breakthrough or the 
“lightbulb” moment — innovation is a process.  It is the en-
tire operation of transforming the initial creative idea into a 
new product that has commercial value.

It appears that the value of R&D today might be mis-
judged, seemingly overshadowed by the pursuit of short-
term (i.e. quarterly) goals. Anglo American (LSE: AAL) CEO 

Mark Cutifani has criticized the mining industry for spend-
ing only one-tenth of the amount that the oil and gas indus-
try does on innovation.

When I entered the industry a mere 30 years ago, most of 
the major mining houses had their own internal technology 
centres.  In fact, as early as the 1950s and ‘60s, the Canadi-
an mining industry recognized the importance of investing 
in effective R&D programs to both grow and bring compet-
itiveness to all of their operations – from mining through to 
refining. Great institutions and research centres sponsored 
by Noranda, Alcan, Placer Dome and Falconbridge developed 
numerous innovative technologies that transformed their re-
spective companies. These efforts were often supported by 
the CANMET lab of Canada’s Natural Resources Department. 
Many of these laboratories no longer exist, having been ab-
sorbed into other global mining companies or turned into 
commercial entities.There are also several other key reasons 
why the mining sector is lagging in innovation, including:

s  The “race to be second.” There is a Catch-22 mentality in 
our industry where new ideas are never tried because no 
one wants to be first;

s Fear of failure, which no doubt is related to the first point;
s Lack of skills to drive innovation;
s  Lack of a corporate champion, with some notable  

exceptions in the industry;
s Lack of supporting systems within companies; and
s The perception that innovation is costly.

If we look at other industries, changes that have occurred 
in our lifetime have been dramatic. Just compare the rotary 
telephone to the smart phones that nearly every schoolkid 
carries around in his or her pocket. In fact, we now expect 
our phones to be obsolete within two or three years. The 
same case can be made in the aviation industry: Just com-
pare the design of the planes from the Wright brothers in 
the early 1900s to a modern Dreamliner 787.  On the other 
hand, if we compare the blueprints for a crusher from a 

IS MINING INNOVATION  
AN OXYMORON?

By Nathan M. Stubina
Special to MTD
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mining circuit from 1935, it will look remarkably similar to 
a modern-day crusher.

It can be argued that industry, in general terms, has 
moved through four major eras, starting with the so-called 
“Manual Era.” In mining terms, this would be akin to moving 
ore by a team of donkeys or mules. In the “Mechanized Era,” 
machine energy displaced human energy. Mining trucks 
were used to move ore and rail cars were used to trans-
port concentrates. Productivity increased and the operating 
mantra was “bigger is better.” This can be seen in the trend 
toward bigger mining trucks, flotation cells or ball mills. The 
next leap was into the “Automation Era.” The philosophy at 
this stage is separating people from machines, for example, 
using driverless trucks. We are currently in the “Network 
Era.” This can be seen all around us in our daily lives, but 
examples in the mining industry are rare indeed.

It is fascinating how complacent our industry can be, even 
when faced with serious issues. For example, it has been esti-
mated that comminution consumes up to 3% of all the electric 
power generated in the world: enough to power Germany!  At 
minesites, communition consumes about 50% of the energy 
used; it is unarguably a major cost component. Yet, grinding 
in conventional ball mills is terribly inefficient, perhaps only 

1-5% in fundamental terms. Can you think of many industries 
that are using a technology that is over 100 years old and at 
most, 5% efficient? Now there has been some innovation over 
the years, such as the move from single drives to twin drives to 
gearless units. Ball mills have certainly gotten bigger, from less 
than 2 metres to over 12 metres, but they are still a fundamen-
tally inefficient piece of equipment. Several industrial consor-
tia, such as the Coalition for Eco-Efficient Comminution (CEEC) 
and the Canadian Mining Innovation Council (CMIC) are start-
ing to benchmark grinding circuits in terms of energy con-
sumption and trying to identify alternative technologies. One 
such technology, SelFrag out of Switzerland, uses electric pulse 
disaggregation (EPD) that allows liberation or weakening along 
natural grain boundaries. This technique, which has many ad-
vantages in terms of cost and metallurgical performance, has 
been adopted by other industries, but has not really caught on 
with the mining sector. A 2011 survey of 100 mining executives 
showed that two-thirds of respondents felt that a 25% reduc-
tion in energy usage would be a realistic target over the next 
50 years.  A further 14% felt that a 50% reduction was possible.  
Without proper funding and research efforts, these types of tar-
gets will be extremely difficult to attain.

The good news is that many organizations are working on 
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innovative solutions to the industry’s problems. At McEwen 
Mining, we organize Innovation Lunch & Learn sessions ev-
ery second month, inviting guest speakers to present on top-
ics that will drive our industry forward. We invite about 35 
people from industry and academia and record sessions to 
post on the CIM website. Feedback has been extremely pos-
itive, indicating that there is a voracious appetite for these 
types of forums. Some of the ideas that have been presented 
to the group have the potential to dramatically change our 
industry. For example, Adrok, whose motto is “Deeper, Fast-
er, Greener and Cheaper,” has a technology that could funda-
mentally change the way we approach drilling and explore 
for minerals. The technique uses a scanner that transmits, 
and then receives back, narrow pulsed beams of micro and 
radio waves. When these waves cross a boundary, an echo 
is reflected back to the scanner. The scanner can penetrate 
kilometres below the surface of the earth. Another company, 
DGI Geoscience, and its new sister company Kore Geosys-
tems, have advanced techniques that can revolutionize the 
way we collect data, process it, and more importantly, inter-
pret the results. The objective of these types of companies is 
to speed up, and improve our chances of finding new depos-
its at lower operating costs.

There have also been many recent advances in existing 
technologies. Mohamad Sabsabi and his group at the Nation-
al Research Council of Canada are working on a LIBS (Laser 
Induced Breakdown Spectroscopy) analyzer that is porta-
ble and cost effective. LIBS technology has been known for 
decades, but the size and cost of these instruments has de-
creased considerably, making them more practical for mining 
applications. Imagine if your exploration or mine geologist 
could take an instrument with them into the field and analyze 
a rock sample for a dozen elements in a matter of seconds.

Manual ore sorting has also been around for decades and 
automatic ore sorting machines for around 20 years. The idea 
is to remove waste before you spend money transporting and 
processing it upstream. Low-grade ores are typically uneco-
nomic, but perhaps they can become profitable with the ad-
dition of pre-concentration techniques. Ore sorting is typically 
conducted on a “rock by rock” basis on moving belts. Recent 
advances have made it possible to sort based on numerous 
parameters, including colour, metal content and physical prop-
erties. MineSense of Vancouver has developed ShovelSense, a 
real-time mineral telemetry system that can be installed in the 
dipper of surface shovels or into the scoop of underground ve-
hicles. The material can be classified as ore or waste immedi-
ately. Tremendous strides have also been made in the area of 
Condition Based Maintenance (CBM). For example, Scanimet-
rics of Edmonton has an array of remote wireless equipment 
monitoring systems that can automatically acquire real-time 
strain, vibration, shock and temperature data from plant and 
mobile mining equipment. This reduces the cost of manual in-
spections and can prolong the life of capital intensive equip-
ment. Using the Internet, the data can be collected at remote 
sites and analyzed anywhere in the world.

Building on Rob McEwen’s original Goldcorp Challenge 
at Goldcorp (TSX: G; NYSE: GG) and Barrick Gold’s (TSX: 
ABX; NYSE: ABX) Unlock the Value Competition, Integra
Gold (TSXV: ICV) recently launched its Gold Rush Challenge. 
It has released more than 6 terabytes of digital mining and

 Continued on page 22

COMMENTARY

Integra Gold’s historic Sigma gold project, 
in Val-d’Or, Que.

Adrok’s scanning equipment mapping 
Kaolinization zones in the U.K.
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Eliminate: The complete removal of the 
hazard from the design

Substitute: Replace the material or 
hazard with a less hazardous one

Redesign: Design the equipment or work 
process in a different way

Separate: Isolate the hazard by guarding 
it or enclosing it

Administrate: Provide controls such as 
procedures, training, signage, etc. 

PPE: Use appropriate and properly fitted 
Personal Protective Equipment where 
other controls are not practical
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COMPANY PROFILES
In each issue, Mining Trends & Developments magazine 
showcases some of the mining industry’s leading-edge 
service providers, contractors, consultants and equipment 
suppliers. These trusted companies provide essential 
support and services to miners across the globe.

MTD Company Profiles.indd   15 2015-10-30   3:09 PM



16   MINING TRENDS & DEVELOPMENTS | FALL 2015

40 years in the deep end
Since its establishment in 1974, SRK Consulting has 

grown into an independent, international consulting 

practice providing focused advice and solutions to the earth 

and water resource industries. For mining projects, the 

company offers services from exploration to mine closure.

SRK employs leading specialists in �elds such as due 

diligence, feasibility studies, water and mine waste 

management, permitting, and mine closure. The company’s 

clients include major mining and exploration companies, 

�nancial institutions, construction �rms and government 

departments.

During SRK’s four decades, its consultants have tackled mining 

and exploration challenges across the globe. The story of how 

they overcame these challenges and built SRK into a respected 

resource industry consultancy is recounted in the new book 

SRK: 40 Years in the Deep End. The title’s metaphor of leaping 

into the deep end and learning to swim re�ects the commitment 

of SRK’s employees and the spirit of the organization.

To download an e-version of 

the book or �nd out more about 

the company, visit srk.com .

Project Evaluation | Geology | Mining | Geotechnical Engineering | Metallurgy | Tailings & Waste Management | Mine Closure | Geochemistry | Water Management

1,500 people • >45 of�ces • 6 continents

.com

SGS offers an extensive range of services for the minerals sector, from exploration to closure. We are the 
only global service provider of integrated geochemical, metallurgical, mineralogical and environmental 
expertise under one roof from labs on every continent. SGS can help you meet technical milestones faster 
and get to market sooner, with the confidence that your reports meet industry requirements. Partnering 
with SGS gives you an independent, ethical partner who you can trust to provide transparent and unbiased 
support to help you gain a competitive advantage. 

A broad overview of our technical service offerings includes;
•	 Geological Services 
•	 Analytical Services
•	 Mineralogy
•	 Metallurgy
•	 In-Plant Services
•	 Plant Design and Engineering
•	 On-Site Laboratories
•	 Trade Support
•	 Environmental Sustainability

SGS has a vast network of laboratory services, proven experience and unmatched technical expertise.  Our 
value added solutions contain cost, mitigate risk and enhance value.  Learn more at www.sgs.com/mining. 

COMPANY PROFILES
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If you provide internet service to your camp and are 
tired of hearing complaints, galaxy

® 
Broadband

Communications Inc. has a solution for you.

galaxy
® 

Broadband’s SMU (SKYNET Management
Unit) is a powerful device that is remotely managed 
and monitored by experts 24 hours a day, 7 days a 
week. Full reporting on traffic use down to the 
application level is available to empower camp 
managers so they can identify cases of bandwidth 
abuse and set clear acceptable use and fair access 
policies for their workers.

The SMU can identify heavy users and ensure they 
are throttled and not manipulating the network to 
the detriment of all. Camp managers without 
proper network control can only solve the problem            

by purchasing additional bandwidth. However, adding more is only a temporary solution. Some applications like  
peer-to-peer will deliberately target all the available bandwidth. More bandwidth is not the answer, nor is it 
affordable.

Arriving at a fair access policy is the tricky part. Monitoring and management requires a 24/7 approach with strong 
network devices constantly updated. galaxy

® 
Broadband does this by deploying deep packet inspection devices 

on both the local area network (LAN) and the ramp to the Internet.

Providing reasonable and acceptable internet to your workers is a key requirement in maintaining good work 
morale and keeping your workers in camp. 

With Galaxy Broadband’s SMU, camp managers will ensure that their workers have consistent enterprise-grade 
internet service whenever it is needed.

1.877.463.9728      galaxybroadband.ca

Why You Need to Manage the Internet Network In Your Camp 

Challenge:

Remote camps are becoming larger and more 
concentrated with a dramatic increase in the number 

of devices looking for a stable connection for both 
office and camp morale service.

Solution:
Galaxy’s SkyNET Management Unit (SMU) allows 

camp operators to manage bandwidth consumption 
and costs on a per user basis while ensuring all users 

have an equal opportunity and similar experience.

Result:
Camp operators can offer their employees a more 

predictable and reliable service to boost camp morale 
without compromising the service in the office.

Galaxy Broadband Advertorial.indd   17 2015-10-30   3:09 PM
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THE 
CUTTING  
EDGE

B
arrick Gold (TSX: ABX; NYSE: ABX) hit a major milestone late last year, 
after it poured its first cyanide-free gold bar at its Goldstrike operations 
in Nevada using nothing other than a common potato fertilizer.

The reagent, known as thiosulphate, is a sulphur-oxide, non-toxic 
compound that helps liberate gold from ores that would otherwise be 
unrecoverable with traditional methods such as cyanide leaching.

“Gold is often locked into minerals, or trapped by too much sul-
phur or carbon and sometimes you just can’t recover enough of it to 
be profitable,” Peter Kondos, senior manager of research and devel-
opment tells Mining Trends & Developments from his office in To-
ronto. “There’s significant interest for us, and for our colleagues out 

By Lesley Stokes
Special to MTD

CRACKING 
DOUBLE-REFRACTORY 
ORE Barrick pioneers cyanide-free  

processing at Goldstrike

A gold pour at Barrick Gold’s  
Goldstrike plant, in Nevada,  
in 2009.
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there, to find a new technology that’ll overcome those chal-
lenges and turn those economics around.”

For the past two decades, Kondos says Barrick had “the 
guts and stamina” to investigate and pioneer the avant-gar-
de technique, alongside other international miners such as 
Newmont Mining (NYSE: NEM) and Placer Dome, who were 
also exploring its potential.

Barrick acquired all the thiosulphate patents and know-
how from Placer Dome with the acquisition of the company 
in 2006. Since then, Barrick has become a leader in the field, 
using Goldstrike’s cyanide resistant ore as the world’s first 
test hub.

“Nothing beats a good cyanide system, it’s so efficient and 
well understood, but it doesn’t work at Goldstrike,” he says. 
“Our alternative was to turn off the autoclaves, because we 
had no other material that it could handle. Thiosulphate was 
our only choice.”

Stockpiled at the company’s mine site is 4 million tonnes 
of “double-refractory” ore, a term used to describe a rock 
containing both sulphides and carbonaceous matter along 
with the precious metal.

During conventional processing, the sulphides that bind 
the gold can be broken down, or oxidized, by either pressure 
leaching through an autoclave, or burned in high-tempera-
ture reactors.

Once the gold is liberated from the mineral structures, cy-
anide is flushed through the system and grabs onto the gold 
floating about in the slurry. But if there’s any carbon present, 
the organics will steal the yellow metal out of solution first.

Recoveries in double refractory ores can be as low as 10 
to 15%, Kondos says, but thiosulphate works against the 
carbon and can bump recoveries up to 80% or higher.

“Compared to cyanide, you require more thiosulphate be-
cause it’s a weaker complexing agent, and it can be oxidized 
or lost in other chemical reactions,” he says.

“But it’s relatively much cheaper to buy, and we take 
great care of recycling all the solutions inside so none of the 
thiosulphate is lost or goes to waste.”

After an investment of US$620 million, which included 
upgrades to the leaching circuits at Goldstrike, a thiosul-
phate manufacturing plant to supply the chemical, and a 
new water treatment plant that will allow the company to re-
cycle large amounts of thiosulphate, the new plant is expect-
ed to contribute an annual average of 350,000 to 450,000 
oz. gold. That’s almost half of the 1 to 1.15 million oz. gold 
Barrick expects to produce this year at the operation.

All-in sustaining costs are projected to fall between 
US$700 to US$800 per oz. gold.

“We’ve been having no problems on any technical issues, 
the plant has been performing very well,” he says.

Kondos adds that in 2010, Barrick had a demonstration 
plant running at Goldstrike for 16 months just to “run the 
process through the rails to see if it worked,” and estab-
lished a peer review committee of experts and groups from 
around the world to solve any road blocks. 

One such group is the Australian think tank Common-
wealth Scientific and Industrial Research Organization 
(CSIRO), who Kondos says has been instrumental in driving 
the industrial process in recent years.

“The amount of time, investment and collaboration that 
went into this is something we’re really proud of,” he says. 
“At Barrick, we now have a good understanding of where it 
works, where it doesn’t and what the economics are.”

Although the company has patented the technology, Kon-
dos says it’s available to anyone else in the industry to use 
for a nominal royalty and free for research projects. 

“We’re open to anyone who wants to develop it further 
and use it as a baseline for something else,” he says, empha-
sizing that it often takes a consortium of people to overcome 
technical challenges.

He says there’s an effort to try and adapt this new tech-
nology to work well with a variety of ores and deposit styles, 
but “it’s not an easy system and there’s still a lot more work 
that needs to be done.”  MTD

Lesley Stokes is a Vancouver-based writer with The Northern Miner.

The thiosulphate plant at Goldstrike.
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In the face of one of the biggest downturns in the indus-
try, cash-strapped miners and explorers are turning to 
unmanned aerial vehicle (UAV), or drone, technology 
as one way to help drive down costs, boost productivity 

and harness safety at their sites.
Mounted with high-definition cameras, these flying an-

droids can create an elevation model of a pit or stockpile at 
a fraction of the time and cost it would take for a surveyor to 
complete the same task with handheld GPS.

Alternatively, they can fly into uncharted wilderness 
and return in 45 minutes with over 10 sq. km. of imagery 
data that the geologist can use to zero in on their next 
new deposit.

For Isaac Fage, president of GroundTruth Exploration 
— a service provider of drone technology based in Daw-
son City, Yukon — the applications for these new millennial 
“birds” are really just starting to take off. 

“The technology is advancing very quickly,” he says 
during an interview with Mining Trends & Developments. 

“One year in drone time is like 10 years of normal time, and 
new applications are popping up all the time. Who knows 
where it’ll go but it’s fun to think about the possibilities.”

According to a new report from Markets and Research, 
the global UAV market is expected to reach US$5.6 billion by 
2020, with a compound annual growth rate at a whopping 
32.2%. Among all of its commercial applications — some 
ranging from law enforcement, surveying and retail uses — 
precision agriculture is expected to grow the highest with a 
forecasted rate of 42.5%. 

Loosening government regulations on its commercial ap-
plications in major countries such as the United States is 
also fostering the acceleration, says the report. 

Meanwhile in Canada, drones are permitted to fly under 
a 400-ft. ceiling as long as it remains a safe distance away 
from airports, buildings, people or animals and fits within 
certain weight restrictions.

Permitting becomes more difficult the larger, and heavier 
the drone becomes — which is is partly why geophysical 

TECH 
PROFILE

DRONES TAKE      PRODUCTIVITY  
                                 TO NEW HEIGHTS

By Lesley Stokes
Special to MTD

‘The drones eliminate the need for people to be in places 
that are hazardous … and that in itself is excellent.’

GORDANA SLEPCEV, Manager of Technical Services, Anaconda Mining
{ {

Launching a SmartPlanes drone.
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surveys such as Lidar, electromagnetic and magnetics have 
yet to go automated.

Fage says that his company focuses on using the drones to 
collect high-resolution image data, which he explains isn’t “rock-
et science,” yet is far more accurate and efficient than what’s 
obtained from traditional sources such as orbiting satellites.

“It’s kind of like standard aerial photography but the detail 
is so much greater,” he explains. “The drone flies along paral-
lel flight lines and collects overlapping photos, and from that 
you can build this really amazing looking, three-dimensional 
mosaic where a thousand photos essentially becomes one.”

He explains that each pixel has a three dimensional coor-
dinate, with an accuracy ranging down to a 3 cm horizontal 
and 5 cm vertical. And after some processing, the data can 
be transformed into a variety of datasets including geo-ref-
erenced two-dimensional orthomosaics along with three di-
mensional digital elevation models and contour sets.

“For a mission that’s a few square kilometres the final 
data would be 5 to 10 gigabytes in size,” he says. “But we can 
distill that down into more of a user friendly way for people 
wanting to use it as a base map or integrate it with a normal 
GIS program without comprising the quality or detail.”

Arming GroundTruth’s fleet is Senseflys “Ebee” model 
drone — a slick-looking, bird-shaped craft made mostly of a 
durable foam, boasting a 80 cm wingspan and weighing in 
at a mere 1.5 lbs.

On the ground, Fage uploads a designated flight path, 
or “mission,” to the drone’s onboard autopilot, instructing 
the android where it has to go to collect a photo with its 
18.2-megapixel Sony camera.

It takes three shakes to activate the drone’s electric mo-
tor, he says, and within moments the craft can be cruising 
at speeds up to 90 km per hour, making minor adjustments 
to compensate for any sudden gusts just to stay on course.

And should there be any last minute changes to the flight 
plan, Fage says that the data can be relayed to the drone via 
a radio transmission link it has onboard.

“Ground control isn’t necessary, they run autonomously, 
and that’s the really cool part of these machines,” he says. 
“They know where they need to go to get an image, and 
they’ll make dozens of adjustments just to get there even if 
it’s gusting up to 45 km per hour.”

Drones are also becoming increasingly popular in the  
mining space, with big name miners such as Barrick Gold 
(TSX: ABX; NYSE: ABX), Teck Resources (TSX: TCK.B; 
NYSE: TCK), and Fortescue Metals Group (ASX: FMG) jump-
ing on board with the technology.

Anaconda Mining (TSX: ANX; US-OTC: ANXGF) also set-
tled on purchasing a $30,000 drone from SmartPlanes for 
its Pine Cove gold mine, 6 km northeast of the town of Baie 
Verte in north-central Newfoundland, and so far the invest-
ment has more than paid for itself.

“Every month we need to survey the open-pit and a num-
ber of our stockpiles so we had surveyors walking around 
collecting thousands of GPS points,” Gordana Slepcev, man-
ager of technical services for Anaconda, says during an in-
terview. “It used to take two days and as you can imagine it 
was quite costly for us, but with the drone we can complete 
the survey in a half-hour at a fraction of the cost.”

She says another big value-add is having the drone mon-
itor and calculate the volume of its tailings pond facility, and 
assist with exploration across its land package. 

But the biggest savings for the company has been slash-
ing the risks and improving the safety of their employees as 
they operate within the mine site.

“What people don’t talk about enough is how this tech-
nology is improving the safety of workers in the industry,” 
she says. “The drones eliminate the need for people to be in 
places that are hazardous, such as around tailings or high-
walls, and that in itself is excellent.”  MTD

GroundTruth Exploration  
uses drones to collect high-res  
image data for exploration.
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exploration data spanning more than 75 years for its La-
maque gold project in Val d’Or, Que., asking the public to 
help find its next big gold discovery. These types of initiatives 
have evolved with the advent of cloud computing, which al-
lows users to process an incredible amount of data.

The Internet of Things, Big Data and analytics are all 
around us and are being embraced by other industries.  It is 
past time for the mining industry to do so. Companies such 
as IBM (NYSE: IBM) and GE Mining (NYSE: GE) have devel-
oped analytic tools that we can use to monitor our plants, 
find trends, and generally improve our bottom lines. Inno-
vative companies are looking for partners within the mining 
community to showcase their technologies.

Going even further, an interdisciplinary approach is being 
used to apply genomics — a science that aims to decipher 
and understand the entire genetic information of an organ-
ism — to the mining sector. Mines are essentially bioreac-
tors, and with genomics, we can bring in experts from other 
scientific fields and ask them to solve many of our pressing 
problems, including acid rock/mine drainage, remediation, 
corrosion and metal extraction.

While newspapers continue to call out Canadian compa-
nies for lagging their global counterparts in innovation, we 
should take solace in the fact that all is not lost. In the past, 
when the industry was faced with dire circumstances, we 
embraced new technologies that propelled us forward, such 
as SX-EW for copper oxide ores and autoclaves for refrac-
tory gold ore processing. The case for innovation in our in-
dustry has never been more compelling, and I have no doubt 
that we will once again rise to the occasion.

As Niels Bohr famously said: “Prediction is very difficult, 
especially if it’s about the future.” I will, however, go out on 
a limb and predict that incubation times for innovation in 
the mining industry will shorten considerably. If not, these 
technologies will not attract the investment capital that is 
required. I can envisage a future that involves microbial in 
situ mining, low energy grinding machines, and metals that 
are recovered from unconventional sources. Can you?  MTD

Nathan M. Stubina is McEwen Mining’s Managing Director and a pro-

fessional engineer. He holds a Ph.D. in Metallurgy and Materials from 

the University of Toronto and a B. Eng. in Mining and Metallurgical En-

gineering from McGill University. He is the current Vice President Inter-

national of the Canadian Institute of Mining, Metallurgy and Petroleum, 

and a Past President of MetSoc (Metallurgy and Materials Society).

Mining companies and organizations are increas-
ingly going outside of the industry and using 
open innovation platforms to find solutions to 
their challenges.

Building on Goldcorp’s (TSX: G; NYSE: GG) original 
Goldcorp Challenge in 2000, Integra Gold (TSXV: ICG) has 
launched the “Gold Rush Challenge,” releasing 6 terabytes of 
historic mining data from its recently acquired Sigma-Lam-
aque gold property in Val-d’Or, Que., in an open competition 
to find new deposits.

And in Australia, the Ore-X Challenge, launched by Gold 
Fields (NYSE: GFI) and innovation program Unearthed, 
sought to find out if a computer algorithm could be as good 
or better than a geologist at ore-grade prediction in a mine.

Such challenges are an interesting way to engage talent 
from outside of the mining industry, and also serve as a way 
to stretch scarce company resources.

“The Gold Rush Challenge exponentially expands our 
reach and access to quality people and ideas through the 
use of ‘online prospectors,’ all the while allowing our team to 
remain focused on advancing high-potential deposits, such 
as the Triangle Zone,” said Integra Gold CEO Stephen de 
Jong in a release. “We expect cutting-edge, innovative ideas 
to come not just from people in the mining and exploration 

industry but from anyone interested in or skilled at analyz-
ing big data.”

Integra Gold is offering a total of $1 million in prize mon-
ey, with first prize consisting of $500,000. As of September, 
more than 750 people from more than 60 countries had reg-
istered for the challenge.

Participants have until Dec. 1 to submit an exploration 
plan, with a panel of judges determining and announcing 
the winners at the Prospectors & Developers Association of 
Canada convention in March.

In the Unearthed online challenge, participants created 
ore-grade prediction algorithms that could classify material 
in a gold mine. Unearthed reports that the algorithms pro-
duced were as accurate as geologists at classifying the data 
provided and were much faster.

Over 100 entries were submitted from 275 competitors in 
over 20 countries competing for a first prize of $10,000 to 
licence a prototype to Gold Fields.

Unearthed holds hackathons around Australia, bringing 
together software developers, designers and industry insid-
ers to develop prototype solutions to industry problems over 
a three-day period.

The Unearthed program has already produced 70 proto-
type solutions to various industry problems.  MTD
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The mining sector is facing a Dar-
winian moment, delegates at the 
first annual Technology and In-

novation in Mining conference in Toronto 
heard in September.

Just as species deal with changes in 
their climate, food sources or other 
circumstances, miners dealing with 
mounting cost, social and technical 
pressures must innovate if they want to 
survive, research group AMIRA Inter-
national managing director Joe Cu-
cuzza said.

“If you look at Darwinian evolution, 
there are more species that go extinct 
than actually quickly adapt,” Cucuzza 
told the conference. “The point is that 
in our industry, we need to adapt quickly. 
Those that are slow to adapt, unfortu-
nately, are going to go extinct.”

The conference, organized by Dubai-
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With Canadians looking 
ahead to a federal election 
on Oct. 19, The Northern 

Miner submitted mining-related ques-
tions to the leaders of the four major 
political parties running across Can-
ada. The following are the answers 
from the Liberal Party of Canada 
leader Justin Trudeau and Green Party 
of Canada leader Elizabeth May and 
their parties:
The Northern Miner: In recent years 
the federal government has streamlined 
environmental permitting for miners 
by trying to avoid duplicating provin-
cial efforts. Do you support this ap-
proach? Does the federal government 
have a unique role to play in avoiding 
catastrophic tailings dam failures, such 
as the Mount Polley spill in B.C. in 
2014?
Justin Trudeau/Liberal Party: The 
Harper government has eroded the 
credibility of Canada’s environmental 
reviews by narrowing their application, 
limiting public participation and slash-
ing the capacity of the federal govern-
ment to protect the environment. 
They have ended over 50 years of 
environmental oversight in Canada 
by repealing the Canadian Environ-
mental Assessment Act so that the 
federal government can sidestep en-
vironmental reviews of potentially 
harmful projects.

Without public trust, Canada’s en-
vironmental assessment processes are 
increasingly paralyzed. Not only are 
we not doing a good enough job at 
protecting our environment, we are 
not getting our resources to market. 
We need clear and efficient processes 
that have reasonable, evenhanded 
rules, clear beginning and end points 
and decisions that can be relied on.

We will launch an immediate, pub-
lic review of Canada’s environmental 
assessment processes. Based on this 
review, a Liberal government will 
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