
Since the discovery of the Rabbit Lake 
uranium deposit by Gulf Minerals in 
October 1968, more than 80 uranium 
discoveries (defined as having at least 
one drill intersection equivalent to 
greater than 1% U3O8 over 1 m, Table 1) 
have been located in the Athabasca 
Basin, totaling 2.18 billion pounds U3O8 
in all resource categories. Some have 
had extremely high grades, with up 
to 24.6% U3O8 initial reserve grade at 
McArthur River; some are of huge size, 
at 650 million pounds U3O8 (Cameco 
Corporation, 2005); and many are at 
relatively shallow depths (<250 m below 
surface). However, only four large mines 
(McArthur River, Cigar Lake, Key Lake, 
and Eagle Point at 650, 230, 192, and 
155 million pounds U3O8, respectively) 
and three mining camps (Cluff Lake, 
Rabbit Lake, and McClean Lake at 64.2, 
41.0, and 49.9 million pounds U3O8, 
respectively) have been developed. 
While 75% of the discovered pounds 
either are being or have been developed, 
this percentage is skewed by the giant 
deposits at Key Lake,  McArthur River, 
and Cigar Lake; to date, only 35% of the 

actual discoveries have been placed into 
production.

Currently, there are no plans to place 
any of the other known deposits—some 

with more than 100 million pounds U3O8 
in resources and some with extremely 
high grades (up to 19% 
U3O8)—into production. 
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Roy McG. Miller was honored by about 
150 colleagues and admirers at a spe-
cial symposium held in Windhoek, 
Namibia, 18–20 August, 2014. The SEG 
worked closely with the host—the Geo-
logical Society of Namibia—to organize 
a one-day short course, “Sedimentary 
Rock-Hosted Copper Deposits of the 
Central African Copperbelt,” presented 
by Murray Hitzman, an SEG Past Pres-
ident who occupies the Charles F. Fog-
arty chair at the Colorado School of 

Mines. The course was well attended 
(60 geologists, mostly local) and Murray 
conducted an entertaining and informa-
tive Cook’s tour of this highly mineral-
ized part of the African subcontinent. 
The 44 technical talks at the symposium 
covered a great variety of topics, with 
many geared to economic geologists 
and, as expected, frequently highlight-
ing mineralization and ore deposits in 
Namibia. On behalf of SEG and Elsevier, 
I presented an example of how to use 
Geofacets to streamline an exploration 
program for structurally controlled cop-
per ore in Namibia.

Keynote presentations included stel-
lar talks by Murray Hitzman, “Geology 
of the Central African Copperbelt”; 
Chris Hawkesworth (University of St. 
Andrews, UK), “Geological cycles and 
a two-stage history of the continental 
crust”; and Branko Corner (Corner 
Geophysics, Namibia), “Geology under 
cover: Mapping goals and geophysical 
challenges.” Roy Miller’s overview talk 
on the Damara in advance of the field 
excursion was a tour de force of current 
thinking on the geology and mineral-
ization of this intriguing Pan-African 
orogen. Roy’s lifelong association with 
the geology of Namibia is legendary and 
allowed him to hold everyone’s atten-
tion well beyond the cocktail hour.

Social events 
revolved around 
a celebration of 
Roy Miller’s career 
achievements and 
included a welcome 
reception at the 
Geological Survey 
of Namibia’s excel-
lent museum and a 
final wrap-up din-
ner where delegates 
consumed a few of the sheep from Roy’s 
family farm in the Helmeringhausen 
area.

From an SEG perspective, I believe 
that our Society gained added visibility 
through Murray’s strong contributions 
and the opportunity that we had to 
explain a bit about the career benefits 
of SEG membership to geologists work-
ing in the field of economic geology. 
I would like to express my thanks, on 
behalf of the SEG, to the Organizing 
Committee of the Geological Society of 
Namibia for being such accommodating 
hosts and, in particular, to Jane Gold 
and Roger Swart, who were always ready 
to assist me. To Roy (my former boss 
and mentor), may you devote many 
more years to assembling the pieces of 
the Namibian geological puzzle. 1

 F R O M  T H E  E X E C U T I V E  D I R E C T O R

Roy Miller Symposium in Windhoek, Namibia

Brian G. Hoal

SEG Executive Director 
and Editor

Roy Miller (standing) introduced Murray Hitz-
man at the start of the SEG short course on cop-
per deposits of the Central African Copperbelt 
(photo by Ingrid Stengel). 
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This joint SEG-CODES conference will include key 
presentations from leaders in research and industry on 
the discovery of world-class ore deposits, their geology 
and the recovery of metals from ores, and cover the 
issues and controversies that affect exploration.

Key sub-themes with new examples:

● Ores in subduction-related arcs: Relations and 
controls

● Ores in sedimentary environments:  Sources, 
transport, deposition, and hydrology

● Magmatic deposits: Characteristics and mechanisms
● Geometallurgy through the mining chain
● Post-collisional ores: Characteristics, relationships, 

and genesis
● IOCG and magnetite-apatite deposits: Similarities, 

differences, controls, and genesis

Short courses and workshops will look at skarn 
deposits, sediment-hosted gold deposits, footprints 
of major mineralizing systems, and uranium deposits.   
Field trips will visit major mining districts in Austra-
lia, Indonesia, and New Zealand.

We look forward to welcoming you to this unique 
part of the world and hope you can extend your visit 
to enjoy some of the best Tasmania has to offer—our 
food, wine, museums, and wilderness.

SEG 2015 Conference

World-Class Ore Deposits: 
Discovery to Recovery

September 27–30, 2015 • Hobart, Tasmania, Australia
www.seg2015.org

Call for Papers; Abstract deadline: April 1, 2015
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In my vision statement when appointed 
to the presidency of the SEG, I com-
mented on the need for mentorship and 
training of our students and the need 
to give access to our training courses to 
young geologists in emerging nations, 
particularly in Africa. In that vision 
statement, I also noted that for the Soci-
ety to continue to thrive, one challenge 
is to convert our student membership 
to lifelong Society supporters, as our 
membership underpins the production 
of the high-quality SEG publications, 
not just through the Newsletter and Eco-
nomic Geology, but through field guides 
and specialist compilations, as well. In 
order to address this issue, I have had 
Council agree to introduce an almost 
50% reduction on membership dues 
for the year after graduation. This is an 
experimental step that required a major 
adjustment to the membership database 
by Littleton staff, so I pay tribute to 
them for helping me follow my vision 
and we will assess the success of the 
scheme over the next few years.

In my recent travels it has been em-
phasized to me that times are tough in 
our industry. A visitor commented that 
there are a lot of unemployed geolo-
gists in Australia. Colleagues in South 
Africa and elsewhere have also had 
funding withdrawn mid-project and 
career prospects are not as rosy as they 
were a few years ago. Nevertheless, for 
undergraduates, good university grades 
coupled with a passion for the subject 
go a long way to putting them at the 
front of the job queue. In the July 
Newsletter, Andrew Swarthout advised 
students to consider diversifying their 
curricula by studying subjects such as 
languages and business-related topics 
while keeping current on national 
and regional geo-political events. I am 
constantly surprised when students of 
mine, who have bursaries from compa-
nies, cannot name the CEO of the com-
pany who has provided their bursaries. 
Someone once asked my students, “Are 
you culturally mobile—could you cope 
if I sent you on a project to Siberia?” I 
would urge all the students out there 
to be mindful of being a citizen of the 
world so that they can be culturally 
mobile.

As I write this column, I am looking 
forward to the SEG Keystone Confer-
ence, where I know I will have the 
opportunity to meet up with students. 
A career mentoring forum has been 
introduced with a panel of seven profes-
sionals. Each panel member will intro-
duce themselves and give the student 
audience an overview of their career, 
including challenges, hurdles, and re-
warding experiences. The audience will 
then have an opportunity to ask the 
panel questions that, it is hoped, will 
encourage and inspire the students in 
their own careers.

On a related note, company sponsor-
ship is so vital to support student atten-
dance at meetings. Not only do students 
have the opportunity to learn across 
a wider spectrum of topics than their 
studies allow, but there is the chance 
to interact with their peers and with 
company personnel. Such opportunities 
can have a lifelong impact. Students at 
Keystone were selected for sponsorship 
based on abstracts they submitted, and 
this year the standard has been very 
high, which is encouraging.

I have chosen as my Presidential Ad-
dress at Keystone the theme of lifelong 
learning. As geologists, we are fortu-
nate to be able to travel the world and 
find that a komatiite in South Africa 
is similar to one in Australia, and that 
a gneiss in Canada is recognizable for 
the rock that it is wherever it occurs. 
On the other hand, one who can rec-
ognize plants of West Africa might be 
challenged to name others in Canada. 
In addition, there is much to learn in an 
evolving technological world, whether 
about new algorithms in geophysical 
interpretation, using LIDAR or ASTER 
imagery, or applying 3-D seismics to 
underground developments.

The SEG is mindful of the fact that 
such continued professional develop-
ment is also an essential part of our 
profession. Many specialist courses are 
given at the SEG headquarters in Little-
ton, and we also offer specialist courses 
at venues around the world. Check the 
Newsletter calendar or the website fre-
quently for upcoming events. 

Those of us who are senior in the 
industry should be willing to mentor 

the juniors, not just 
in the ore deposits 
we are working on 
but in the “school 
of life.” We must 
all learn to accept 
responsibility both 
within our com-
pany and within 
the wider world. 
For leaders to be 
effective, they need three key things: (1) 
broad horizons and knowledge about 
how the world works, so that their 
decisions and actions are informed by 
the bigger context, more grounded, 
and more collaborative; (2) cultural 
intelligence, to be able to work effec-
tively with all kinds of people; and (3) 
self-awareness, from which arises the 
courage, the passion, and the resilience 
essential to good leadership. We also 
need an awareness of the world and of 
corruption and bad practices—think, in 
a larger view, of pirated music, driving 
after too much drinking, answering a 
mobile-phone whilst driving, energy 
waste, omissions from a tax return. We 
can all make a difference in our work 
and in our world.

Recently, I have had the good fortune 
to attend the 12th Platinum Symposium 
in Yekaterinburg, central Russia, to cel-
ebrate 200 years since the discovery of 
platinum in the Urals. Concerns had 
been expressed about travelling to Rus-
sia, in the light of recent events, but as 
scientists we are not responsible for our 
politician’s actions. It doesn’t matter 
whether we are sportsmen or scientists, 
we should rise above the political issues. 
What struck me at the conference was 
what an international family we are.

 It has been an honor to serve you 
as President this year, and my duties as 
Past President will continue my asso-
ciation with the SEG. I look forward to 
meeting more members in the coming 
years—in Hobart in 2015, and in Izmir 
in 2016. I wish you all “interesting 
times” and fun opportunities. 1

 P R E S I D E N T I A L  P E R S P E C T I V E

Being Citizens of the World

JuditH a. Kinnaird

SEG President 2014
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I am writing my final column as your 
SEG Foundation President, and I look 
forward to turning the reins of a vibrant 
and financially healthy SEG Foundation 
to the upcoming President for 2015, 
John Black. I wish to take the opportu-
nity to reflect on some personal expe-
riences, and to emphasize the essential 
continued support by the Society’s cor-
porate sponsors.

Beginning in my early career, there 
existed a wall between economic geolo-
gists and those who then worked behind 
the scenes: mining engineers, metallur-
gists, orebody modelers, and financial 
wizards. The explorationist tended to 
make his/her discovery and hand over 
projects abruptly to the development 
group to face unrecognized challenges. 
Fortunately, this has changed over 
recent decades and transitions from 
discovery to development are far more 
fluid. Explorationists have become 
much more aware and involved in the 
“business” of economic geology. Uni-
versities are creating more cross-training 
programs, particularly in their post-grad 
environments. It needs to begin as early 
as possible as these skills add necessary 
understanding in order to differentiate 
between a discovery and an orebody. 
A great deal of unnecessary effort and 
expense can be avoided by a geologist 
who has a good understanding of engi-
neering and financing issues in the very 
earliest stages of making a discovery.

The opposite, involving under-spend-
ing or abandonment of a project, is 
also a risk arising from not fully under-
standing the engineering/processing 
challenges. A perfect example is the 
Santa Ana project located in southern 
Peru, where drilling for high-grade veins 
failed to define good continuity and 
resulted in the drilling of a virtual sea 
of two-to-three ounce-per-tonne silver 
at the surface. Clearly, these grades were 
uneconomic unless something was very 
unusual about the mineralization. For-
tunately, a very smart mining engineer 
with exploration geology experience 
decided to dissect the style of the miner-
alization, including paragenetic studies 
and leach tests, and determined that the 
silver mineralization was particularly 
amenable to conventional heap leach-
ing. The resulting studies showed the 
project would be economic to develop, 
and we were in business again. Had that 
broader experience not been brought to 
bear, we would very likely have walked 

away from close to 100 Moz of eco-
nomic silver mineralization, most cer-
tainly leaving it for another company to 
unravel the puzzle. 

There are many such examples where 
an orebody went unrecognized until 
perhaps the third or fourth company 
recognized its potential and had the 
skill sets to resolve the technical or 
financial challenges. An exploration 
geologist can bring in his or her per-
spective at an early stage: this “behind 
the scenes” expertise and a broader 
knowledge base will help ensure that 
your discovery doesn’t experience chas-
ing-the-rainbow (over-spending in the 
face of insurmountable challenges) or, 
worse, risking abandonment of a per-
fectly good orebody! I would encour-
age young professionals to seek broad 
exposure to financial modeling and 
engineering/processing aspects as part 
of their training repertoire and to reach 
out early to broad-based, technical re-
sources in their respective companies—
as they are there and eager to assist.

Fund-raising: As a reminder, the 
SEG Foundation provides enormous sup-
port to students through the awarding 
of grants and fellowships, field trips, and 
guest lecture series, to name a few ways. 
tudent support is the cornerstone of the 
Foundation’s mandate and is critical to 
filling the requirements for top-quality, 
future professionals. Student chapters 
now number 83 in 27 countries. The 
mining sector continues to be under 
financial stress and multi-year pledges in 
order to prepare predictable long-term 

budgets are chal-
lenging to obtain. 
Fortunately, indi-
vidual donations 
continue to help fill 
the hole left by this 
trend and the Foun-
dation wishes to 
thank those long-
term supporters. 

Don Birak, past 
SEGF President and 
fervent supporter of the Foundation, has 
generously agreed to Chair the Fund-rais-
ing Committee. Don has rolled up his 
sleeves and is reenergizing the group 
and I greatly appreciate his dedication to 
this critical aspect of the Foundation. At 
the upcoming Keystone Conference, the 
Committee will discuss strategies partic-
ularly aimed at capitalizing on the SEG’s 
enormous geographic constituency. The 
Society now has over 7,000 members all 
over the world and our goal is to con-
tinue expanding the diversification on 
the Committee in order to reach out to 
funding sources outside of North Amer-
ica. Your Society and the Foundation are 
increasingly a benefit to global mining 
companies through worldwide student 
support and various outreach programs. 
Just as the Society’s diversity is an im-
portant asset, so are the programs and 
financial support it offers to members 
and students in over 30 countries. Please 
consider how your Company benefits 
from SEG’s programs and how we may 
improve and expand these, with your 
individual and corporate support. 1

      F O U N D AT I O N  P R E S I D E N T I A L  P E R S P E C T I V E

Economic Geology—A Mixed Bag of Skill Sets

andrew t. SwartHout

SEG Foundation  
President 2014
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We are pleased to respond to Jeff Heden-
quist and John Thompson’s request for 
a brief piece on the current state of the 
exploration business, how MAG Silver 
has continued to thrive in such lean 
times, and especially how and why 
economic geologists should refocus on 
what “economic” means. Sig Muessig’s 
excellent column on exploration can-
ons in the April 2014 SEG Newsletter 
outlined many tenets we have followed 
(knowingly and otherwise) and we urge 
you to (re)read that paper now, whether 
you read more here or not. 

The current market conditions re-
inforce MAG’s underlying philosophy 
that “Grade Is King.” MAG was formed 
in 2002 when silver was $4.50/oz, gold 
was at $350/oz, and lead and zinc were 
under $0.25/lb; we set out to seek de-
posits that would not only be profitable 
at those prices, but large enough to 
produce for a minimum of 10 years. We 
have been fortunate to have made two 
major discoveries, both of which should 
do just that: Juanicipio, in the shadow 
of the headframe of the world’s largest 
primary silver mine (with our partners 
Fresnillo plc), and Cinco de Mayo, a 
blind discovery in the middle of no-
where. In both cases we believed in the 
geology and our Board believed in us 
enough to allow us to continue drilling 
to discovery. 

It is the quality of what we found 
that keeps investors investing and 
sleeping comfortably at night, but this 
article is not about our discoveries. 
Rather, this article is about how many 
highly experienced mining people got 
seduced by quantity (cf. net present 
value, NPV) during a runaway bull mar-
ket and how hard-learned lessons about 
profitability (cf. internal rate of return, 
IRR) got forgotten during the “irrational 
exuberance.”

The bull market in metal prices that 
began around 2005, driven (among 
other things) by hyperinflationary 
concerns, massive infrastructure 

construction in China (and to a lesser 
extent in India and Brazil), and the 
bursting of real estate and financial 
market bubbles, lost momentum after a 
high-flying recovery in 2010–2011 from 
the 2008 Global Financial Collapse, 
leaving a number of junior and major 
mining outfits in precarious positions. 
This is not news to SEG members who 
have seen massive layoffs (again) and/
or severely straitened exploration bud-
gets…but neither should it have been 
a surprise. Predictions of metals prices 
rising to astronomical levels ($5,000 
gold; $250 silver; $10 copper), coupled 
with exhibitor inflation at major trade 
conferences (e.g., PDAC exhibitors 
grew from 200 to over 1,000 compa-
nies, with many booths manned by 
people with little or no technical or 
mining background) and resuscitation 
of projects long ago consigned to the 
kennel, were alarming warning signs 
as far back as 2007. By 2010 it seemed 
there were multiple companies dedi-
cated to each and every element in the 
periodic table, and investors willing to 
back them, apparently believing that all 
laws of economics and gravity had been 
suspended. The fact that the number 
of companies that had been created in 
five years was greater than the number 
of geologists who graduated in 20 was 
perhaps scariest of all to the few who 
thought about who was actually han-
dling the technical aspects of all these 
projects.

Now that the bubble has burst, mil-
lion-dollar geologic exploration budgets, 
which potentially generate a company’s 
future, are being sacrificed to rebalance 
ledgers driven billions of dollars into 
the red by build-out development teams 
that misforecast operating-cost escala-
tion and grossly miscalculated capital 
expenditures (CAPEX) on gigantic min-
ing projects worldwide. The mass-bal-
ance problems with this are indicative 
of the short-term perspective of corpo-
rate management in many companies, 
but the fact that there were multiple 
failed projects in various jurisdictions 

worldwide suggests that something sys-
temic and internal is amiss. We argue 
that this is most critically a failure to 
maintain focus on quality. We are afraid 
that many corporate boards, manage-
ment teams, investors and, sadly, even 
exploration teams lack the fundamen-
tal ability to discriminate quality (an 
ore deposit) from dross (a geochemical 
anomaly). Despite the harsh pullback 
in our industry, it is worth noting that 
silver is still over $20/oz; gold is over 
$1,250; and lead and zinc remain at 
nearly historic highs, so the Darwinian 
thinning of the herd may not be over. 

As we suggested earlier, much of the 
failure stems from a focus on NPV, often 
unwittingly mistaken as the number of 
contained ounces per ton multiplied by 
the number of tons, with no eye to prof-
itability (which is actually incorporated 
into complete NPV modeling). This 
tended to be combined with the ideas 
(often pushed by investors and analysts 
alike and not resisted by technical man-
agement) that low grade would become 
profitable once a metal price rose suffi-
ciently and that high metal prices allow 
one to mine large amounts of low-grade 
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ore to make some profit as opposed 
to mining high-grade ore and making 
sizable profits while the sun shines. 
They’ve learned the hard way that the 
old saw “when metal prices are low you 
mine the high grade to keep the lights 
on and when they are high…you mine 
the high grade to make a ton of money” 
still holds true.

Size is good, but we’d argue that 
making money (profitability measured 
by IRR) should be the metric by which 
decisions are made by both mining 
companies and investors alike. We may 
be considered dinosaurs (we prefer to 
think of ourselves as experienced), but 
we came up in the days when economic 
geologists ran exploration and brought 
some basic economic rules of thumb to 
the table. One we find especially appli-
cable, which we learned as Archie’s Rule 
(for Archie Bell, Vice President of Explo-
ration for Noranda, who led discovery 
of Gaspe Copper and Babine Lake de-
posits) but which doubtless had other 
names in other outfits. Archie’s Rule 
neatly provides a yardstick for measur-
ing whether or not a project makes real 
sense, regardless of commodity, mining 
method, or cost environment. It very 
simply establishes the threshold that 
you must recover twice your all-in op-
erating costs (net smelter return [NSR] 
= 2× operating costs). So, if it costs you 
$20/t all-in in a big open-pit opera-
tion, or $100/t underground, you must 
recover $40 and $200/t, respectively. 
What does this doubling cover? Recov-
ery of CAPEX, amortization, depletion 
and depreciation, taxes, ongoing explo-
ration, a little breathing room for metal 
price and cost fluctuations, and a min-
imum 15% IRR. Special circumstances 
might allow quibbling with some of 
these, but, historically, if you can cover 
the double you’re in good shape. How-
ever, note that special circumstances do 
not change the fundamentals of how 
Archie’s Rule works when you compare 
grade and metals price.

Figure 1 shows the break-even 
solution for Archie’s Rule for under-
ground mining of silver in Mexico (we 
emphasize that you can concoct the 
same graph for any commodity and 
cost environment; the geometry is the 
same), with each line reflecting 2× 
operating cost (OC). Profitable projects 
lie above the lines, and the farther to 
the upper right of the lines the better. 
The solutions are not straight lines, 
reflecting the fact that at higher grades 
you are averaging your costs over more 
grade units, and that at lower grades 

you have fewer units to support your 
costs. The graph also allows a rapid de-
termination of the effects of increased 
costs (10–15%/yr cost increases have 
been common recently) or a decrease 
in metal prices. For example, compare 
the $40/ton operating costs line ($80 
recovered) to the $50/ton OC line (a 
20% increase in costs). Note that at 400 
g/t Ag, it takes a silver price increase of 
$1.50 ($7.00–$8.50) to stay profitable, 
whereas at 200 g/t Ag, it takes a $3.50 
increase ($13.50–$17.00) to stay profit-
able. This differential gets more extreme 
at lower grades and higher prices. Above 
$25/oz the lines of this diagram become 
increasingly closer to horizontal, mean-
ing that not only are margins here very 
tight but that it takes huge increases in 
metal prices for something to become 
(or stay) economic; very slight price 
decreases or cost increases will put you 
permanently on the wrong side of the 
line. You can examine the lines in re-
verse for falling prices or costs.

The slope starts to flatten signifi-
cantly for our base case (OC = $40/t) at 
about 300 g/t Ag, so MAG focuses its 
exploration on properties that can equal 
or better this average grade—notably, 
not many can.

A related fundamental error is the 
belief that, as metal prices increase, it 
is possible to increase NPV by using a 
lower cutoff grade and bring in more 
ounces or pounds. From the graph it is 
easy to see how this results in a drop in 
profitability and how very low cutoff 
values put you below the Archie’s Rule 
line completely for a given operating 
cost. Counterintuitively, once suffi-
ciently below the line you will never get 
above it and into profitability no matter 
how high the metal price goes, because 
the lines are nearly horizontal toward 
higher prices. Many outfits bought into 
this NPV fallacy and spent billions of 
dollars developing deposits with in-
frastructure (mine development) that 
cannot be readily changed to reflect or 
react to a sharp drop in metal prices. 
This leaves no alternative but to mine at 
lower grades and suffer the inherent loss 
of profitability, more so if metal prices 
decline further.

We repeat, size is good, but making 
money (profitability measured by IRR) is 
what economic geology is all about; it is 
incumbent on exploration geologists to 
always keep this concept front and cen-
ter. Remember: Not all ounces (pounds) 
are created equal. 1

FIGURE 1.  Graph of solutions to Archie’s Rule (NSR = 2× OC) for a range of underground mining 
situations with respect to silver grade and silver price. Similar plots can be made for any commodity and 
mining scenario. NSR = net smelter recovery; OC = all-in operating costs. 

Archie’s Rule
(Underground)
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Counterintuitively, this analysis indi-
cates that lower-grade deposits may be 
more economically viable than high-
er-grade deposits, and higher-grade depos-
its may well be both economically and 
physically stranded. This communication 
attempts to explain the paradox.

The authors have worked in the 
Athabasca Basin (Figure 1) since 1978 
and 1968, respectively. One has been 
involved with the mining/milling of 
49.9 million pounds U3O8 at McClean 
Lake, and since 1978 both have been 
directly or indirectly involved in 
the discovery of 11 uranium depos-
its totaling in excess of 115 million 
pounds U3O8, including the world’s 
current highest-grade uranium deposit 
at Phoenix (see Wallis et al., 1984; Kerr, 
2010). Yet, of these discoveries, only 

the JEB, which contained a relatively 
minor 5.4 million pounds of U3O8, has 
actually been mined. The failure to turn 
exploration success into the generation 
of new wealth by actual production led 
us to ask why some discoveries merited 
exploitation, while the majority did not 
(Table 1), and what criteria future dis-
coveries would have to possess to make 
their development an economic success. 

The geologic setting of the uranifer-
ous Athabasca Basin is well documented 
(Jefferson and Delaney, 2007). In the 
“two-fluid” genetic model proposed by 
Hoeve and Sibbald (1978), an oxidized 
fluid carrying uranium ions within the 
basal Athabasca sandstone interacted 
with a reduced fluid originating from 
the crystalline basement. At the loca-
tion where the two fluids interacted 

the oxidized uranium was precipitated 
as pitchblende to form a deposit. If the 
interaction between the two fluids is 
at the unconformity, the result is an 
“unconformity-hosted” deposit, but if 
the interaction is within the crystalline 
basement, a “basement-hosted” deposit 
is formed (Jefferson and Delaney, 2007). 

The basement-hosted deposits 
(containing 570 million pounds U3O8) 
considered here are those deposits 
that occur 100% within the crystalline 
basement, usually with no obvious 
connection to the overlying Athabasca 
sandstone. They occur as either steep or 
shallow-dipping vein systems. The wall 
rocks are competent, allowing for con-
ventional mining techniques in open 
pits, declines, or shaft- 
accessed underground 

"Real-World" Economics of the Uranium Deposits of the Athabasca Basin, Northern Saskatchewan (continued). . . from page 1
TABLE 1.  List of Some Significant Discoveries by Year and Geologic Location

Discovery  Location   Discovery  Location
   year Name (geologic) Size  year Name (geologic) Size

1946 Beaverlodge Camp (Ace, Fay, Verna) B X  1986 Cluff Lake, Dominique-Janine South B X
1948 Nisto B   1988 McArthur River (P2 North) UC X
1952 Middle Lake UC   1988 Sue “A” UC X
1952 Gunnar  B X  1988 Sue “B” UC X
1953 Stewart Island UC   1989 Sue “C” UC/B  X
1967 Fond-du-Lac UC   1990 Sue “D” UC/B X
1968 Rabbit Lake B X  1991 Sue “E” UC/B X
1969 Cluff Lake “D” UC X  1992 Shea Creek  UC/B X
1969 Cluff Lake “N” B X  1992 Waterfound JV UC
1970 Cluff Lake “O” B X  1994 Shea Creek Main/Anne Zone UC X
1970 Cluff Lake “P” B X  1994 Q11A (Dawn Lake) UC
1970 Cluff Lake “OP” B X  1995 Cluff Lake, Dominique-Janine West B X
1971 Collins Bay “A” UC X  1996 Shea Creek, Colette Zone UC X
1971 Cluff Lake ‘Claude” B X  1997 McArthur River Zone 2 B X
1972 Raven B X  1997 Shea Creek, Kianna Zone UC X
1974 Horseshoe B X  1997 P Patch (Key Lake) UC
1975 Gaertner (Key Lake) UC X  1998 GAX (Key Lake) UC
1976 Deilmann (Key Lake) UC X  1999 Tamarack UC X
1977 Maurice Bay UC   2000 La Rocque Lake  UC
1977 Collins Bay “B” UC X  2000 Maverick UC X
1977 West Bear UC   2000 Cluff Lake, Dominique-Janine West/West  B X
1977 Maybelle River UC X  2000 Millennium B/UC X
1978 Tent Lake (McClean) B   2002 Caribou (McClean) UC X
1978 Midwest Lake UC X  2003 Eagle Point 02 North Extension  B X
1978 Dawn Lake #11, #14 UC X  2004 Eagle Point 163 Zone B X
1979 Mallen Lake (McClean) UC   2004 Eagle Point 141 Zone B X
1979 Mallen West (Dawn Lake) UC   2004 Black Lake  UC
1979 McClean North UC X  2004 McArthur River Zone A B X
1979 Collins Bay “D” UC X  2005 Centennial UC
1979 Q10 Grid (Dawn Lake) UC   2005 Pitchstone/Waterfound UC
1980 McClean South UC X  2006 McArthur River Zone B UC X
1980 Eagle Point B X  2006 Midwest “A” UC X
1980 Dawn Lake #11A, #11B UC X  2007 Mann Lake  UC
1981 Candy Lake (McClean) UC   2007 Roughrider UC/B X
1981 BJ Lake UC   2008 Cigar East UC
1981 Cluff Lake Dominique-Peter B X  2008 Phoenix UC X
1981 Cigar Lake UC X  2009 J Zone UC X
1982 JEB UC X  2010 Patterson Lake South (PLS) B X
1984 Cluff Lake, Dominique-Janine North B X  2014 NexGen B
1985 P2 Main UC X  2014 Gryphon B

All data from various public domain company disclosures, provincial government publications, or technical reports filed on SEDAR; this table includes 
some of the more significant deposits; numerous (+20) prospects, many with high-grade intersections but with no estimated resources, are not included 
herein; at the Beaverlodge Camp, 17 deposits were mined; due to inconsistencies of tonnages and grade in public disclosure of several deposits, we have 
chosen not to list these attributes; deposits containing greater than 1 million pounds U3O8 are shown by “X”; gray indicates “in production” or “mined”

Geologic location: B = basement, UC = unconformity, as defined in the text

to page 12 . . .
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mines. They have little wall-rock 
alteration, good grade control, and few 
problems with excess water in the mine 
workings, and the relatively low grade, 
at approximately 1% U3O8, necessitates 
no extreme precautions for mining 
personnel. Finally, their mineralogical 
characteristics are simple: pitchblende 
with a very small quantity of Fe, Pb, Cu, 
Zn sulfides and, very rarely, any arse-
nides and sulfosalt minerals. Examples 
are the Beaverlodge, Cluff Lake, Rabbit 
Lake, and Eagle Point deposits.

The unconformity-hosted deposits 
(1,680 million pounds U3O8) lie at, above, 
and below the unconformity between 
the overlying Athabasca sandstones and 
the underlying crystalline basement. The 
characteristics of these unconformity- 
hosted deposits are, from a mining and 
milling perspective, completely different 
from the basement-hosted deposits.

In most cases, 80 to 100% of the min-
eralization is essentially horizontal at the 
unconformity, with up to 20% by vol-
ume lying in steeply dipping extensions 
into the basement, and less than 5% 
extending upward into the Athabasca 
sandstone. Extending in three dimen-
sions surrounding the deposits is a zone 
of intense fracturing, desilicification, and 
clay alteration producing a wide zone of 
extremely friable rock with little or no 
physical competency. These wall-rock 
characteristics lead to pit wall collapses, 
extreme support problems underground, 
low-angle pit wall loading, and having 
to mine and stockpile huge volumes of 
waste. Waste to ore ratios in an open pit 
can be 5:1 to even 200:1. But there are 
three other major problems:

1. There are large volumes of water 
flowing through the artesian Atha-
basca Basin, leading to the necessity of 
extremely complex, and very expensive, 
freezing procedures for both the shaft 
and the mine operations for the life of 
a shaft-accessed underground mine or 
expensive dewatering wells and water 
treatment facilities for the life of an 
open-pit operation.

2. The exceptionally high grades, of 
greater than 20% U3O8, and locally 70% 
U3O8 at McArthur River (Card et al., 
2006), require extremely sophisticated, 
remote mining methods to protect min-
ing personnel.

3. Almost all unconformity mineral-
ization is mineralogically complex, with 
associated arsenides and sulfosalts often 
containing significant amounts of Ni, 

Co, Cu, Pb, Zn, Mo, and Se. This leads 
to the necessity of complex milling 
circuits which also have to deal with 
greater than 10% U3O8 run-of-mine mill 
feed. In addition, associated tailings 
management facilities are among the 
most technically challenging, complex, 
and costliest of any commodity.

In the context of this paper, any 
deposit which is hosted, even partially, 
at the unconformity and/or is associated 
with a major alteration system affecting 
the wall rocks is considered to be an 
“unconformity-hosted deposit,” and this 
includes more recent discoveries Shea 
Creek, Roughrider, Phoenix, and Mil-
lennium, in addition to McArthur River, 
Cigar Lake, and Key Lake. Work began 
in earnest 64 years ago in 1945 with 
the opening up of prospecting in the 
Beaverlodge area, outside the margins 
of the basin, with 1,000 pitchblende 
showings reported in that year alone. 
The Beaverlodge camp produced 70 
million pounds of U3O8, all from base-
ment-hosted deposits. The discovery by 
Gulf Minerals of the Rabbit Lake deposit 
in 1968 at the basin margin resulted in 
a new understanding of the role that 
the unconformity played in formation 
of these deposits, and led to almost 45 
years of continued exploration success 
while looking for unconformity- related 
deposits. To date, approximately 2.18 
billion lbs of U3O8 have been classified in 
resources. However, only four mines and 
three other mining camps have been put 
into production since Rabbit Lake was 

discovered. The latest, in 2004, was when 
the regulator, the Canadian Nuclear 
Safety Commision (CNSC), approved the 
construction of the Cigar Lake Shaft No. 
2 surface complex and freeze plant and 
issued the construction license (Bishop et 
al., 2011). More recently, with the licens-
ing deferral of the Millennium project 
(CNSC, 2014), it’s likely that none of the 
unmined deposits will be put into pro-
duction until the price of U3O8 increases 
very substantially.

An acceptable definition of “eco-
nomic,” while beyond the scope of this 
paper, is the oft-quoted “ore is a min-
eral that can be mined and extracted 
at a profit.” In simplistic terms, if a 
deposit is or has been in profitable 
production, then by definition it is or 
has been economic. Can one actually 
mine these “super” high grades at a 
profit? McArthur River’s initial average 
reserve mining grade was over 24.6% 
U3O8 (Cameco Corporation, 2005), 
primarily from a 200-million-lb “slug” 
of basement-hosted ore in Zone 2 at 
even higher grade (Card et al., 2006), 
which was accidentally discovered lying 
beneath the known unconformity ore 
(Jamieson, 2002). At the current low 
spot commodity price, this 24.6% aver-
age grade would equate to a gross value 
of over US$16,000 per tonne of rock. No 
major deposit in any commodity ever 
previously mined appears to have come 
close to this contained value. But is it 
fair to compare other Athabasca Basin 
uranium deposits to McArthur? Figure 
2 depicts the pounds in all resource 

(OP)
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FIGURE 2.  All deposits, including those mined, by contained million pounds U3O8. All data from 
various company disclosures, provincial government publications, or technical reports filed on SEDAR.

"Real-World" Economics of the Uranium Deposits of the Athabasca Basin, Northern Saskatchewan (continued). . . from page 11
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categories of all the major deposits, 
including those mined and those with 
pounds still in resources, and shows the 
radical size difference between the giant 
deposits and the others.

An aid to understanding the cur-
rent state of resources/reserves is to 
graphically represent the pounds and 
the grades of the largest remaining 
unmined deposits with resources and 
reserves as of June 2014. Figures 3 and 4 
show the size range of these remaining 
deposits (in pounds) and the grades of 
the same deposits.

Figures 2, 3, and 4 show that what 
usually is necessary for profitable pro-
duction is a combination of not only 
very high grade but also great size, and 
clearly demonstrate why, of the known 
unconformity deposits, only McArthur 
and Cigar are in production. An ini-
tial conclusion of this paper, based on 
history of production, is that for deep 
shaft-accessible unconformity-hosted 
deposits to be economic, they have to 
be giant. Size does matter!

However, Eagle Point is a much lower 
grade, significantly smaller deposit 
with remaining reserves of 20.3 mil-
lion pounds at 0.56% U3O8 (Cameco 
Corporation, 2014, Figures 3, 4). Why 
is this mine in production while many 
higher-grade and larger deposits are 
not? Why were the Rabbit Lake and 
Cluff Lake deposits in production while 
the contemporaneous unconformity- 
hosted Midwest deposit, with 41 million 
pounds at a much higher grade of 
5.17% U3O8, has never been in produc-
tion, even through high commodity 
price cycles? These questions can be 
answered by the fact that Beaverlodge, 

Rabbit Lake, Cluff Lake, and Eagle Point 
are basement-hosted deposits. An obvi-
ous yet surprising second conclusion 
is that basement-hosted, lower-grade 
deposits are as economically profitable 
as the giant unconformity deposits.

To explain this, let us look at costs. 
McArthur River capital expenditures are 
projected to be US$4.5 billion over the 
life of the mine until 2035 (Bronkhorst 
et al., 2012), and a mill was already 
available at Key Lake when production 
commenced. McArthur can spread the 
capital cost over the eventual hundreds 
of million pounds of production—
smaller high-grade deposits cannot. 
The life-of-mine mining cost of $19.23 
per pound (Bronkhorst et al., 2012) is 
a mining cost of $7,000 per tonne ore 
at the current grade. It is obvious that 
unconformity-hosted underground ore 
mining costs are among the highest in 

the world. If these unconformity-hosted 
deposits lie at or above the general 
200-m limit, they have been profitably 
mined using open-pit methods, as is 
evident for Cluff Lake D, Collins Bay 
A, B, and D at Rabbit, the JEB, Sue A, 
B, C, and E at McClean Lake, and the 
Deilmann and Gartner pits at Key Lake. 
However, for a deposit that occurs 
below a 200-m depth to possibly ever be 
classified as reserves it must be

n completely basement hosted with no 
unconformity expression, e.g., Eagle 
Point, Beaverlodge, Cluff Lake, and 
Rabbit Lake deposits, possibly Patter-
son Lake South, possibly Gryphon, or

n an unconformity-hosted deposit of 
giant size, as at McArthur River or 
Cigar Lake.

That smaller (less than 150 million 
pounds U3O8) high-grade unconformity- 
hosted uranium deposits are currently 
uneconomic is not supposition—unfor-
tunately, it is fact. Despite a plethora of 
discoveries since 1990 (not including 
any Cluff, Eagle Point, or McArthur 
deposits)—sequentially, Shea, P Patch, 
Tamarack, Millennium, Maverick, Cari-
bou, Centennial, Midwest A, Roughrider, 
Phoenix, J Zone, Patterson Lake South, 
and Gryphon—the authors, at this time, 
are not aware that any of these deposits 
are scheduled for production, nor are 
any of the other larger deposits found 
since 1969. Currently, there are only 
three mines in production in the Atha-
basca Basin: McArthur, Cigar, and Eagle 
Point. Commodity price is a major but 
obviously not the only issue, as most 
of these unmined deposits were found 
prior to the price run-up 
in the mid- 2000s, yet still 
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FIGURE 3.  Deposits by contained million pounds U3O8.
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remain in the ground. Each nonproduc-
ing unconformity- hosted deposit has 
its small size as a “fatal flaw” which can 
only be obviated by a “Cigar Lake-style” 
remedy—the deposit must be large 
enough to allow absorption of the huge 
capital and operating costs required to 
enter and sustain production (and even 
Cigar Lake, like McArthur, did not have 
to build or permit a dedicated mill and 
tailings facility). Unless a single deposit 
or group of deposits totals somewhere 
in the 150-million-pound higher-grade 
U3O8 range and is near a mill and permit-
ted tailings facility, then these individual 
projects, if too small or too deep for an 
open pit, yet not large enough to bear 
the higher costs of underground mining, 
will likely remain stranded in resources 
and will not be converted to reserves.

Figure 5 shows the depth of remaining 
resources in the basin. Despite the obvi-
ous aforementioned issues, exploration 
programs in 2014 are being conducted 
on all of the >150-m deposits except 
Tamarack and the Midwest deposits. An 
interesting but no doubt contentious 
exploration ramification might be forego-
ing exploration for high-grade, low-ton-
nage deposits, or marginally upgrading 
them, until the U commodity price 
undergoes a major increase and there is 
a defined need for additional mill feed. 
Exploration managers know full well, 
early on in the exploration program, the 
average grade and potential in contained 
pounds of an exploration target. If the 

project does not exhibit potential for 
great size, perhaps it should be shelved.

The extremely high grades of uncon-
formity-hosted deposits mean they are a 
target of choice for exploration compa-
nies. However, it is important to note 
the following:

1. Uranium ore cannot be trans-
ported out of the province, so it requires 
treatment in a local mill, of which there 
are only three. The Key Lake complex 
is dedicated to McArthur River ore, and 
the McClean Lake facility is dedicated to 
Cigar Lake. The only operating mill that 
can accept toll-milling feed is Rabbit 
Lake, which is not licensed, nor are 
circuits available for higher-grade feed; 
hence, any new unconformity-hosted 
high-grade deposit will likely require its 
own dedicated mill and tailings facility.

2. Ore over 2% U3O8 grade (Justice 
Laws, 2014) cannot be trucked on pro-
vincial highways. Transporting higher 
than 2% grade is only permissible over 
owner-operated and maintained roads, 
another factor in favor of lower-grade 
deposits.

CONCLUSIONS
To us at the present time, there are three 
viable economic targets:

1. 100% basement-hosted deposits 
could be very attractive targets, even 
at grades of ±0.5% U3O8. They have 
numerous positive attributes: competent 

wall rocks allow for conventional 
mining; simple mineralogy allows for 
conventional milling and tails facilities; 
the relatively low grade allows them to 
be trucked on public roads; there could 
be surplus mill capacity at Rabbit Lake 
and it is probable that their permitting 
may be comparatively straightforward; 
and they exist both within and beyond 
the margins of the Athabasca Basin. 

2. Unconformity-hosted deposits 
mined by conventional open-pit meth-
ods but with the extra costs of unstable 
ground and high waste/ore ratios and 
nonconventional milling, including 
(1) brownfields near existing milling 
facilities, especially at relatively shallow 
depths <150 m, and (2) giant deposits, 
e.g., Key Lake, at depths to 200 m, which 
can stand the capital expenditure costs 
of their own mill and tailings facility.

3. The giant unconformity-hosted 
underground-mineable deposits like 
McArthur River and Cigar Lake, which 
are of sufficient size to bear the high 
mining costs and either mill/tailings 
construction or ore transport costs.

Unconformity-hosted deposits not 
fitting in categories 2 or 3, even though 
of exceptionally high grades, may 
well be physically and economically 
stranded—too small or deep to open pit, 
and of insufficient size to support the 
high costs of shaft-accessible mining. 
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Seeking Ore Samples

Ore samples are needed for an  
economic geology course at the  
University of Arkansas. Any new 

specimens would be a helpful  
addition to the course, which has not 

been taught for several years. The 
department will cover shipping costs.

For further details, please contact 
Adriana Potra, Assistant Professor, 

Department of Geosciences:
Phone: 479-575-6419

E-mail: comp.uark.edu/~potra

American Exploration & Mining Association
                                formerly Northwest Mining Association

Announces its 120th Annual Meeting, 
Exposition & Short Courses

December 1 - 5, 2014
JA Nugget Casino Resort

Reno/Sparks, Nevada USA

Spokane, Washington ~ (509) 624-1158 ~ info@miningamerica.org ~ miningamerica.org

http://www.cameco.com/mining/mcarthur_river
http://www.cameco.com/mining/mcarthur_river
http://sedar.com/DisplayCompanyDocuments.do?lang=EN&issuerNo=00001296.
http://sedar.com/DisplayCompanyDocuments.do?lang=EN&issuerNo=00001296.
http://sedar.com/DisplayCompanyDocuments.do?lang=EN&issuerNo=00001296.
http://www.cameco.com/exploration/reserves
http://www.cameco.com/exploration/reserves
http://www.nuclearsafety.gc.ca/eng/the-commission/pdf/2014-06-18-NoticeRevised2-2014-H-05-Cameco-Millenium-e-edoc4437737.pdf
http://www.nuclearsafety.gc.ca/eng/the-commission/pdf/2014-06-18-NoticeRevised2-2014-H-05-Cameco-Millenium-e-edoc4437737.pdf
http://www.nuclearsafety.gc.ca/eng/the-commission/pdf/2014-06-18-NoticeRevised2-2014-H-05-Cameco-Millenium-e-edoc4437737.pdf
http://www.nuclearsafety.gc.ca/eng/the-commission/pdf/2014-06-18-NoticeRevised2-2014-H-05-Cameco-Millenium-e-edoc4437737.pdf
http://laws-lois.justice.gc.ca/PDF/SOR-2000-208.pdf
http://laws-lois.justice.gc.ca/PDF/SOR-2000-208.pdf
comp.uark.edu


 16 S E G  N E W S L E T T E R  No 99 • OCTOBER 2014

Geological Society of  Nevada 2015 Symposium 
May 14 – 24, 2015 

John Ascuaga’s Nugget Hotel and Casino in Sparks, Nevada  

• Regional Geology and Metallogeny of the 
Great Basin 

• Exploration Technology 

• Case Histories of Discoveries and Explora-
tion Update 

• Intrusion-Related Cu-Au-Mo Deposits 

• Northeastern Nevada: The New Frontier 

• Advances in Carlin-type Gold Deposits 

• Epithermal Deposits

• Diversification: Looking beyond Gold,   
Copper and Silver 

• The Pequop Trend—Nevada’s Newest 
“Carlin” Trend

• Epithermal Deposits of Central Nevada     

• Porphyry-related Deposits of Nevada 

• The Famous Comstock Gold & Silver  
District 

• Introduction of Carlin Gold Deposits 

• Epithermal Deposits of Northern   
Nevada     

• Mining for Non-Geologists -             
Exploration to Reclamation 

New Concepts and Discoveries 
Even as much as the world has become available for exploration over the past decade, miners continue to return to Nevada. Why? 
Political stability, transparent regulatory environment, good infrastructure and GREAT GEOLOGICAL POTENTIAL. Miners return to 
focus on  Nevada’s geology and its important mineral deposit types: Carlin, epithermal and intrusion-related gold and silver, as well 

as other  deposit types (porphyry Cu and Mo, IOCG and industrial materials) are also rising in importance. 

Despite Nevada’s unparalleled record, mines are getting harder to find, and the discovery rate is going down. There 
are plenty of reasons for this, ranging from lack of access to capital markets to the fact that the established trends are 
well-explored. We can improve our track record by better understanding the geologic and geochemical processes that 

bear on the two quintessential questions of exploration:  
1) Where to look? and, once in the right location, 2) How to vector into an economic deposit?  

The 2015 symposium theme, NEW CONCEPTS AND DISCOVERIES, emphasizes both the major deposit types and 
trends that have sustained the mining industry for several decades as well as other deposit types and areas that may 
eventually have greater influence.  The focus of this meeting is exposing the attendees to new ideas that we use to 

find new deposits: case studies, descriptions of new (or recently reinvigorated) deposits and targets, framework     
geology, tectonics and metallogeny, and the latest deposit concepts and exploration technologies.   

As with previous symposia, the meeting will include talks, poster and drill core presentations, numerous exhibitors, 
and pre- and post-meeting field trips and short courses, culminating with the popular follow-up volumes. It will be   

organized into morning plenary (single session) talks and afternoon concurrent sessions with an emphasis on        
discussion. It will be preceded on May 17 by a special joint GSN-SEG forum entitled “Carlin-like Gold Deposits: What 
Can We Learn Beyond the Known Trends and Nevada?”  The format of this session will be modeled after the popular 

GSN-SEG forum “Controversies on the Origin of World-Class Gold Deposits: Carlin and Witwatersrand, which was 
held prior to GSN’s 2005 symposium. 

We invite you to join us, and more importantly to participate!  Contact us if you want to contribute a paper, talk or poster, 
or if you have ideas about talks you would like to hear or topics to be explored. 

Technical Sessions (May 18-21): 
Nevada, the Gift That Keeps on Giving 

Field Trips - Pre-Meeting (May 14-16): Field Trips - Post Meeting (May 21-24): 

Co-Hosts: 

Contact Us: 
www.gsnv.org/symposium

Or Contact Molly  Hunsaker at:
mollymhunsaker@2015gsnsymposium.org
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At the 14th Quadrennial IAGOD Sympo-
sium held in Kunming, China, August 
19–22, 2014, new student members 
from Wuhan gathered at the SEG booth 
to hear Jeffrey Hedenquist (SEG 1986 F) 

describe the benefits of membership in 
the Society. Richard Goldfarb (SEG 1989 
F), on the right, and Robert Bodnar (SEG 
1977 FL), left, listened in. Photo courte-
sy of Huayong Chen (SEG 2009 F). 1

New Student Members at IAGOD

Nicolas J. Beukes (SEG 1985 F) was in-
vited by the Geological Society of South 
Africa (GSSA) to present the Alex du Toit 
Memorial Lecture–2014 at several ven-
ues, including branches and divisions 
of the GSSA. From late August through 
October, Nic, a professor at the Uni-
versity of Johannesburg, traveled to 12 
locations, presenting a lecture focused 
on the genesis and paleoenvironmental 
significance of Precambrian sedimentary 
iron and manganese deposits. The prin-
cipal sponsor of the 2014 lecture tour 
was Assmang Ltd. 1

2014 Alex du Toit  
Lecturer

personal notes & news
A C C O M P L I S H M E N T S
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PLEASE PLAN ACCORDINGLY!
As the SEGF Student Chapter funding program grows, it becomes increasingly competitive. Well-constructed and thoughtful ap-
plications may be successful in receiving as much as US$1,500.00 (possibly more, for exceptional applications). The 2014 budget 
brings an increase in available funds for those student chapters submitting successful applications with a focus on field-based 
educational activities. We encourage all chapters to seriously consider the assessment criteria used by the Student Affairs Com-
mittee in planning your activities to ensure the best chance of receiving the highest level of funding. The assessment criteria are 
clearly stated on the Student Chapter Funding Form. Please note chapters are only eligible to receive funding once each calendar 
year; Round I 2014 recipients are not eligible to apply for Round II 2014.

The Student Chapter Stewart R. Wallace Funding application can be found at:  
www.segweb.org/pdf/forms/Student-Chapter-Funding-Guidelines-Form.pdf. 

Please note that in order for your application to be eligible, SEG Student Chapters must be active and meet  
ALL eligibility requirements as outlined in the Student Chapter Bylaws and Guidelines.

Visit www.segweb.org/StudentChapterGuidelines for more details.

If you are an economic geology student interested in establishing a new SEG Student Chapter at your university,  
please visit http://www.segweb.org/pdf/students/Student-Chapter-Checklist.pdf for details.

Student chapter revisions, updates or questions should be directed to studentprograms@segweb.org.

SEG STUDENT CHAPTER NEWS

STUDENT MEMBER AND  
CHAPTER ANNOUNCEMENTS

c Graduate Student Fellowship Student Research Grant 
application submission deadline: February 1, 2015

c Student Research Grant application submission deadline: 
March 1, 2015

For more news and information about SEG student  
activities, please go to www.segweb.org/students

WELCOME NEW SEG STUDENT CHAPTERS
2014 New SEG Student Chapters
n Universidad Autonoma de Guerrero (UACT-SEG.  

UAGro) - Mexico
n Aristotle University of Thessaloniki (AUTh) - Greece

Round II 2014 Stewart R. Wallace Fund –  
Student Chapter Funding Proposal
Submission Deadline is October 31, 2014!

Round I 2015 Stewart R. Wallace Fund –  
Student Chapter Funding Proposal 

Submission Deadline is April 30, 2015!

PAID ADVERTISEMENT

42 Years 1972–2014

PAID ADVERTISEMENT

 

    
 

PAUL W. KUHN 
President 

 
paulk@avrupaminerals.com 
www.avrupaminerals.com 

 
Direct: +351-253274070 Portugal mobile:  +351-925972240 
Fax: +351-253615041 U.S. mobile:   +1-509-990-6786 

www.segweb.org/pdf/forms/Student-Chapter-Funding-Guidelines-Form.pdf
www.segweb.org/StudentChapterGuidelines
http://www.segweb.org/pdf/students/Student-Chapter-Checklist.pdf
mailto:studentprograms@segweb.org
www.segweb.org/students
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SECOND ANNOUNCEMENT
SEG Foundation Student Field Trip No. 14

Copper-Gold-Silver-MolybdenuM MetalloGeny of northern Chile

March 6–14, 2015

Leaders: Dr. William X. Chávez, Jr., New Mexico School of Mines
 Dr. Erich U. Petersen, University of Utah

This is No. 14 in the continuing series of SEG Foundation (SEGF)-sponsored student field trips. This trip will emphasize the 
geology and ore deposits of the Cu-Au-Ag-Mo systems of northern Chile, including Punto de Cobre (Cu + Au breccia and 
manto), Esperanza (high sulfidation epithermal), Atacama Kozán (Cu-Fe vein-skarn), Manto Verde (breccia-hosted Cu), Fran-
ke (manto Cu-Ag), El Guanaco (high sulfidation Au-[Cu + As]), and Fortuna de Cobre/Lomas Bayas (Cu-Mo porphyry). 

Active SEG Student Members enrolled at an accredited university are eligible to apply and must submit the Student Applica-
tion Form by January 5, 2015. Acceptance is competitive and limited to 16 students per trip. Students selected for participa-
tion will be notified by January 13, 2015, and will be awarded travel grants to attend the trip.

— CALL FOR MENTORS —

Up to four professional geologists may join this field trip as mentors, who will share their industry experience and perspec-
tives with the students and discuss career opportunities in economic geology. Mentors selected for this trip will pay a mod-
est fee that will include travel during the field trip (by charter motor coach), accommodations, all breakfasts and lunches, 
and the closing dinner.

Interested professionals should e-mail their current résumé, together with a statement of interest, to Borden R. Putnam, 
Chair SEGF Student Field Trip Program: bputnam@mionecapital.com. 

A detailed field trip itinerary and the Student Application Form will be posted on the SEG website at  
www.segweb.org/StudentFieldTripProgram. Please check frequently for updates.

General inquiries should be directed to Vicky Sternicki, Student Programs: studentprograms@segweb.org.

Application Deadline: January 5, 2015

Students’ Committee 2014–2015
The 2014–2015 Students’ Committee is composed of 14 members. Noémie Fayol (Québec, Canada) is taking over from 
Fabio Mendoza (Colombia), who remains on the committee. There are three new members (Sean Johnson, Licia Santoro, 
and Diego Venegas). 

Region Representatives University, Country

Asia Junxing Zhao Chinese Academy of Sciences, China
 Mehdi Gharesi Shahid Beheshty University, Iran

Australasia Sean Johnson University of Tasmania, Australia
 Yanbo Cheng James Cook University, Australia

North Eurasia Daria Bukhanova Kamchatka State University, Russia

Africa Zié Ouattara University of Cocody, Côte d’Ivoire

Europe Licia Santoro Universidad de Nápoles Federico II, Italy
 Ágnes Takács Eötvös Loránd University, Hungary

South & Central America Diego Venegas Universidad de Atacama, Chile
 Fabio Mendoza Universidad Nacional de Colombia, Medellín, Colombia
 Gonzalo Mauro de la Hoz Universidad Nacional de Salta, Argentina

North America Noémie Fayol (Chair) Université du Québec à Montréal, Canada
 Ben Hames  University of British Columbia, Canada
 Edith Fuentes Universidad Nacional Autónoma de Mexico, Mexico

mailto:bputnam@mionecapital.com
www.segweb.org/StudentFieldTripProgram
mailto:studentprograms@segweb.org
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The SEG Foundation sponsored the 13th 
Student Field Trip on gold and volca-
nogenic massive sulfide (VMS) deposits 
and their regional and local geological 
settings in the southern Abitibi green-
stone belt of Ontario and Quebec, 
Canada. Participants included 19 stu-
dents from 14 countries and 16 univer-
sities, and one professional mentor (R. 
Seavoy). Guest leaders included Harold 
Gibson, Jean Goutier, and Stéphane De 
Souza. 

The tour started at Goldcorp’s Dome 
mine in Timmins, the world’s largest 
Archean gold district. The Dome mine, 
which has been producing gold for over 
104 years, provided the opportunity 
to gain firsthand knowledge of the key 
features of a complex and multistage 
orogenic quartz-carbonate gold deposit 
associated with the Destor-Porcupine 
fault zone. The underground tour, led 
by Erik Barr (senior underground pro-
duction geologist), included a stop at 
the high-grade (1 oz/t Au) laminated 
fuchsite fault-fill quartz-carbonate vein 
located along the Dome fault, as well 
as a stop where en echelon, sigmoidal, 
extensional quartz veins were wonder-
fully exposed. We also had a look at 
early-stage massive ankeritic carbonate 
veins. In the afternoon, Brian Atkin-
son, resident geologist for the Ontario 
Geological Survey, led a surface tour of 
the district and shared his considerable 
knowledge of Timmins geology. 

During the evening, Thomas Gem-
mell gave an excellent overview of the 
geology of Glencore’s Kidd Creek mine, 
the largest known Archean VMS de-
posit. Pete Calloway (chief geologist), 
Thomas Gemmell, and colleagues from 
the geology department led an under-
ground tour of the D mine (nearly 3 km 
below surface) to examine the footwall 
Cu-rich stockwork zone and the over-
lying Cu-Zn-Pb–rich massive sulfide 
lens. The group also had the unique 
opportunity to have a close look at the 
discovery hole that changed the life of 
thousands of people and the economy 
of the area about half a century ago. 
Thomas Gemmell then shared a special 
collection of large, high-grade samples 
from the famous Kidd Creek “bornite 
zone.” A view of the open pit concluded 
the tour. The visit to this giant Cu-Zn 
mine was the highlight of the field trip 
for several participants. 

The Larder Lake-Cadillac fault 
zone and associated large-scale Fe-rich 
carbonate alteration zones and gold 
mineralization were then observed 
during a surface tour from Noranda to 
Kirkland Lake along highways 117 and 
66. Selected drill core, including visible 
gold, provided by Yorbeau Resources 
was also examined to highlight the 
importance of lithological controls on 
the location and geometry of ore zones 
and the chemical and mineralogical di-
versity of proximal and distal alteration 

assemblages. The effects of post-ore de-
formation and strain partitioning on ore 
zone geometry were also discussed.

Now armed with a good understand-
ing of the large-scale stratigraphic and 
tectonic evolution of the southern 
Abitibi belt, the participants toured key 
outcrops of the Noranda central camp 
and its archetypal “Noranda-type” 
Cu-Zn VMS deposits. Guest leaders Har-
old Gibson (Laurentian University) and 
Jean Goutier (Géologie Québec) took 
us from the base of the VMS system to 
the top, emphasizing key characteristics 
and their significance for exploration 
along the way. The Noranda tour also 
included a stop at the Horne West 
zone, where part of the giant Cu-Au 
Horne VMS deposit host succession is 
wonderfully exposed, allowing for a 
comparison with the smaller and base 
metal-rich VMS lenses of the central 
camp.

On day five, participants were 
taken to the ≥27 Moz Au Doy-
on-Bousquet-LaRonde camp, the world’s 
largest cluster of Au-rich VMS deposits. 
An introduction to Agnico Eagle Mines’ 
giant LaRonde Penna mine operation 
and geology by David Pitre (senior ge-
ologist) and an overview of the metal-
logeny of the camp were followed by a 
surface tour and drill core review of the 
LaRonde Penna deposit. Although the 
deposit is located 800 m below surface, 
outcrops directly above it were used to 

SEGF Student Field Trip 13: 
Archean Base and Precious Metal Deposits,  
Southern Abitibi Greenstone Belt, Canada

September 3–11, 2014
Benoît Dubé (SEG 1994 F), Patrick Mercier-Langevin (SEG 2006 F),  

and Howard K. Poulsen (SEG 1990 F)

Field course participants sampling the Cu-rich stockwork zone 9,000 ft below 
surface, Kidd Creek D mine, Ontario. 

Participants having a very close look at the historical Kidd Creek mine 
discovery hole.
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illustrate the immediate volcanic setting 
and its importance to the development 
and location of a VMS deposit. Selected 
drill holes were then examined to illus-
trate the diversity of metamorphosed 
alteration assemblages and ore zones. 
Some extra time and wonderful weather 
allowed for a surprise stop at Spinifex 
Ridge, one of the world’s best exposures 
of komatiitic flows, including perfectly 
preserved meter-scale spinifex texture.

Agnico Eagle Mines’ Lapa gold mine, 
located within the Larder Lake-Cadillac 
fault zone, was the focus of day six. 
Richard Dubuc, Jonathan Archambault, 
Jocelyn Coté, and several other mem-
bers of the mine staff led the under-
ground tour, providing an opportunity 
to visit one of the few orogenic gold 
deposits directly hosted within a crust-
al-scale fault. Transposed felsic dikes 
and gold-rich quartz-carbonate veinlets 
associated with finely disseminated ar-
senopyrite hosted in intensely deformed 
biotite-rich mafic and ultramafic rocks 
of the Piché Group were beautifully 
exposed underground. Marjorie Simard 
gave an excellent overview of the geol-
ogy of the deposit based on her Ph.D. 
thesis, and selected drill holes were 
examined, providing an opportunity to 
look at the complexity of the structural 
setting, post-ore strain, and excellent 
samples of visible gold. 

The last day of the field trip was 
spent at the Agnico Eagle Mines–Ya-
mana Gold Inc. world-class Canadian 
Malartic low-grade bulk tonnage open-
pit gold mine (reserves and resources: 
375 Mt at 1.02 g/t Au), under the super-
vision of Donald Gervais, technical ser-
vices manager. Patrick Frenette (senior 
mine engineer) gave an overview of the 
mine, its operation, and the challenge 
of mining such a deposit on the edge 
of a town. The open-pit tour allowed 
the group to appreciate the size of the 
operation and to have a close look at 

the hydrothermal alteration footprint, 
sediment-hosted ore, and at Mo-rich, 
gold-bearing, sheeted quartz veins 
hosted by the Gouldie granite. Stéphane 
De Souza provided an overview of the 
geology of the deposit, and a represen-
tative drill hole was then examined to 
illustrate the intensity of the carbonate 
and biotite alteration, the fine pyrite 
dusting, and the Sladen fault zone. The 
closing dinner was held in Noranda and 
was an opportunity to show some of the 
best photos and recall some of the high-
lights of the tour.

As leaders of Student Field Trip 13, 
we would like to express our sincere 
appreciation to the numerous staff 
members involved at each of the mines 
visited. They made the visit possible, 
led the local tours, shared their unique 
knowledge, gave overview presentations 
and, in some cases, even shut down the 
ramps to allow for safer traveling for the 
group underground. The participants 
were treated with V.I.P. tours and we 
do want to emphasize how taxing it 
is for mine operators to organize un-
derground visits for such a large group 
of visitors. We must also add that the 

traditional Quebec meal served for 
lunch by a professional cook at the Lapa 
mine will be remembered for a long 
time by many of the participants, espe-
cially the famous “tarte au sucre” (sugar 
pie).

Sincere thanks as well to all support-
ers of the SEG Foundation Field Trip 
Program. Having the opportunity to see 
world-class deposits and get firsthand 
knowledge on their complex geologi-
cal setting in one of the most famous 
and best-exposed Archean greenstone 
belts was an opportunity of a lifetime 
for the students. Interaction with local 
experts and industry geologists was also 
enlightening.

Delivery of a tour of this scope would 
not be possible without the help and 
logistical support provided by SEGF, in 
particular Borden Putnam, John Thoms, 
and Vicki Sternicki. Their experience 
guided us throughout and is much ap-
preciated. And last, but not least, we 
would like to salute the student par-
ticipants themselves. They displayed 
remarkable enthusiasm and camaraderie 
throughout—their performance augers 
well for the future economic geology. 1

Field course participants gather for an underground photo at Lapa mine, Quebec.

PAID ADVERTISEMENT

Gold Hill Geological Research
Consulting Geology and Petrography

Thin Sections and Polished Ore Sections

Thomas A. Parkhill, M.S.
Economic Geology-Petrology

Geologist-Petrographer

Post Office Box 3883 Telephone
Albuquerque, New Mexico 87190 USA (505) 899-8039

PAID ADVERTISEMENT
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The Bolivian Geological Society (Cole-
gio de Geólogos de Bolivia) organized 
a one-day short course followed by a 
five-day field trip entitled “Mineral De-
posits of South-West and South-Central 
Bolivia,” which was presented by Dr. 
Osvaldo Arce-Burgoa (SEG 2008 F), Dr. 
Stewart Redwood (SEG 1992 F), and 
Dr. Kevin B. Heather, SEG Honorary 
Lecturer (SEG 1998 F). The course was 
sponsored by the Colegio de Geólogos 
de Bolivia, the Bolivia SEG Student 
Chapter, Minera San Cristóbal S.A., 
Empresa Minera Manquiri S.A., Corpo-
ración Minera de Bolivia (COMIBOL), 
and Apogee Silver Ltd. This was the 
second such short course and field trip, 
following the success of “Mineral De-
posits of the North and Central Bolivian 
Altiplano” in November 2013. Further 
field trips are planned. 

A total of 41 participants (25 students 
and 16 professionals) from Bolivia, Peru, 
and Ecuador attended the short course 
and field trip. The SEG Bolivia Student 
Chapter was represented by 18 students 
from the Universidad Mayor de San An-
drés, La Paz. Transport was by bus and 
minibus.

Day 1 consisted of a technical short 
course held at the Tomás Frías Autono-
mous University, Potosí, which started 
with a comprehensive overview by 

Stewart Redwood of the “Geology 
and Metallogenesis of the Andes 
of Southern Bolivia.” Osvaldo 
Arce-Burgoa followed with a talk 
on “Bolivian Polymetallic Vein 
Deposits,” and Kevin Heather de-
livered a talk entitled “Epithermal 
Deposits.” The afternoon session 
started with Stewart Redwood 
presenting a talk entitled “Litho-
caps,” followed by one from 
Kevin Heather on “Breccias,” then 
talks from Carlos Lozano on “The 
Geology and Mineralization of 
the San Cristobal Deposit,” Silvio 
Orsolini on “The Geology of the 
Cerro Rico Deposit” and, finally, 
Stewart Redwood on the “The Salt 
Lake of Uyuni.”

One and a half days were spent in 
the field looking at different parts of 
the famous Cerro Rico at Potosí, the 
largest silver deposit in the world (circa 
3.7 billion ounces Ag). On the morning 
of day 2, the group went underground 
on the Pailaviri Level of Cerro Rico 
at 4,205 m above sea level, which is 
owned by COMIBOL and leased to sev-
eral mining cooperatives. On this level, 
the group was able to see a stock/dome 
crosscutting the Pailaviri Breccia, and 
both mineralized with mesothermal to 
epithermal veins with tin and silver. In 

the afternoon, the group drove to the 
summit of the Cerro Rico at 4,824-m 
altitude to visit the high sulfidation, ep-
ithermal silver deposit that caps the me-
sothermal-epithermal veins. The group 
did a transect down the mountain 
through zones of secondary silica, resid-
ual (“vuggy”) silica, and advanced ar-
gillic to argillic alteration, progressively 
deeper in the system. On the morning 
of day 3, the group visited the open-pit 
San Bartolomé silver mine of Empresa 
Minera Manquiri S.A. (Coeur Mining, 
Inc.) on the lower slopes of the moun-
tain, which is exploiting colluvial talus 
deposits (“pallacos”) with disseminated 
silver derived from erosion of the high 
sulfidation epithermal deposit from the 
upper part of the mountain. 

That afternoon, the group drove 
from Potosi to Uyuni on an excellent 
new highway with a geological transect 
of the Eastern Cordillera. On day 4 the 
group visited the Pulacayo mine, rich in 
history, owned by COMIBOL and leased 
to a mining cooperative, and currently 
being explored by Apogee Silver Ltd. Pu-
lacayo is an epithermal to mesothermal 
vein-type silver-zinc deposit hosted by 
volcanic rocks, an intrusive dome, and 
underlying sediments. Historically, this 
was the second largest silver producer in 
Bolivia.

On the fifth day, the group visited 
the open-pit San Cristobal silver-zinc 

Bolivian Geological Society and Society of Economic Geologists  
Bolivia Student Chapter Short Course and Field Trip 2:  

Mineral Deposits of Southwest and South-Central Bolivia
May 2–7, 2014

Stewart D. Redwood (SEG 1992 F), Kevin B. Heather (SEG 1998 F),  
and Osvaldo Arce-Burgoa (SEG 2008 F)

Participants on the field trip in the Tesorera open pit at the San Cristobal silver-zinc mine, southern 
Bolivia.

Participants examine drill core at the San Cristobal Ag-Zn 
mine, while Stewart Redwood explains a section.
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mine (Minera San Cristobal S.A., 
owned by Sumitomo Corporation), a 
high-level, intermediate sulfidation, 
epithermal deposit hosted by fractures 
within intrusive domes/stocks and as 

disseminations and replacements of 
volcaniclastic-lacustrine sediments in a 
central depression, which may be a cal-
dera or small graben. This new mine is 
now the second largest silver deposit in 

Bolivia and the largest zinc deposit. The 
field trip ended in Uyuni and the group 
returned to Potosi the following day.

The group visited the three largest 
silver deposits in Bolivia, of high sul-
fidation and intermediate sulfidation 
epithermal to mesothermal origin, 
accompanied by zinc-lead and, in the 
Cerro Rico, tin, and varying in style 
from vein type to disseminated and col-
luvial. The group also saw contrasting 
types of mine operations, varying from 
artisanal cooperative mining in former 
industrial underground mines to mod-
ern open-pit operations.

On behalf of the group, we would 
like to thank the mining companies for 
permitting visits and, in particular, all 
of our mine guides: Ing. Angel Cornejo 
and Ing. Silvio Orsolini at Cerro Rico; 
Ing. Omar Basilio of Empresa Minera 
Manquiri S.A. at San Bartolomé; Ing. 
Claudia Cabanach of Apogee Silver Ltd. 
at Pulacayo; and Ing. Boriz Balderrama 
and Ing. Tomás Placencia at San Cris-
tobal. Finally, we would like to thank 
Sigrid Arias, Patricia Zoto, and Iris 
Galarza of the Colegio de Geólogos for 
their skill in organizing the logistics of 
the trip. 1

Jean Paul Guzmán, Kevin Heather, Osvaldo Arce-Burgoa, Stewart Redwood, and Juan Carlos Taco at 
the entrance to the Pailaviri Level, Cerro Rico, Potosi.

New Zealand Field Trip
With aid from the Society of Economic 
Geologists, the University of Arizona’s 
SEG Student Chapter sent five geology 
students to New Zealand for a 10-
day trip in May 2014. We started 
in Wai-O-Tapu, observing active 
hot springs and discussing the geo-
chemistry required to move gold 
in such environments. The follow-
ing day, the employees of New-
mont Waihi Gold gave us a tour of 
the Martha Mine operations.

We hiked the Karangahake 
Gorge, observing underground 
workings through quartz vein-
hosted gold systems that had been 
mined in the 1870s. The exposure 
displayed alteration and multiple 
episodes of mineralization asso-
ciated with the veins. We then 
visited Tongariro National Park, 
where we hiked near active vol-
canic vents and examined young 
basalt flows.

Arriving in the South Island, we 
hiked Dun Mountain, studying an 
ophiolite sequence as we went. We then 
visited Punakaiki, where bedded lime-
stone is heavily eroded along the coast, 

creating dramatic sea bursts during high 
tide. We trekked to Lake Pukaki, where 
we observed glacial features and Mount 
Cook, the highest peak in New Zealand. 
On our final day, we visited the Canter-

bury Museum, taking special 
interest in a display about the 
devastating 2011 Christchurch 
earthquakes.

Our chapter learned about 
a wide array of geological fea-
tures: every participant gained 
a great deal of knowledge 
during this trip, and we all 
had a wonderful time.

We would like to thank 
the Mining Foundation of 
the Southwest, the Society 
for Mining, Metallurgy, and 
Exploration (SME), the Society 
of Economic Geologists (SEG), 
Sarah Baxter, and Dr. Spence 
Titley for their donations.

University of Arizona  
SEG Student Chapter 1

Our group with some friendly Newmont folks at the Waihi mine op-
erations on the North Island.

  University of Arizona SEG Student Chapter  
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5th International Students  
Geological Conference 
April 27–29, 2014, Hungary

Twenty-seven students from several 
countries participated in the three-
day-long field trip targeting Tertiary 
terrestrial volcanic areas with exposures 
of epithermal systems in northeast 

Hungary. The leader of the field trip 
was Prof. Ferenc Molnár from the Geo-
logical Survey of Finland. On the first 
day, the area of the Recsk Ore Complex 
hosted by intermediate volcanic rocks 
of Paleogene age was visited. Different 
types of hydrothermal alteration and 
breccias were studied in outcrops and in 
an adit exposing high sulfidation-type 

Cu-Au mineralization. The second and 
third days were devoted to studies of 
volcanic rocks and hydrothermal alter-
ation zones the Tokaj Mountains, a part 
of the Carpathian Neogene-Quaternary 
volcanic chain. Diatomite, bentonite, 
kaolinite, and lacustrine siliceous depos-
its, as well as adularia-sericite alteration 
zones representing distal and proximal 

manifestations of shallow epi-
thermal systems, were studied 
in several pits, outcrops, and 
drill cores. Volcanological 
and petrological features in 
outcrops of felsic rocks were 
also studied by the partici-
pants of the field trip. The 
program included a visit to 
a world-class perlite deposit 
at the village of Pálháza. Fur-
thermore, the students en-
joyed an authentic Hungarian 
dinner and wine-tasting party 
and visited the medieval 
Rákóczi Castle in the town of 
Sárospatak. 

Zsuzsa Molnár 1

Workshop on Platinum Group 
Elements and Related Deposits

The SEG Student Chapter of Leoben 
organized a two-day workshop on 
platinum group minerals (PGMs) 
and related deposits. The workshop 
took place from March 20 to 21 at 
our university. Talks were given by 
Dr. Oskar Thalhammer, Dr. Giorgio 
Garuti, and Dr. Federica Zaccarini—all 
experts on the topic. Dr. Thalhammer, 
Chair of Mineralogy and Petrology at 
Montanuniversitaet Leoben, told the 

17 participants all about PGMs—what 
they are, where they can be found, 
exploration methods, and uses. Work-
shop attendees enjoyed hearing about 
the experiences he had during his 
work, especially in the field, and stories 
about how work is done in unexplored 
regions. Dr. Garuti and Dr. Zaccarini 
both discovered new platinum group 
minerals—garutiite and zaccariniite, 
respectively. Dr. Garuti spoke about 
chromite-platinum mineralization in 
Ural-Alaskan-type complexes. Dr. Zac-
carini’s topic at our workshop was the 

analysis of PGMs. She led the practical 
part of the workshop: participants 
worked with polarization microscopes 
and the electron microprobe to analyze 
the PGMs in different samples. 

The participants enjoyed the work-
shop and gained a lot of information 
from it. We want to thank everyone 
who helped organize the workshop and 
especially our three lecturers for two 
very interesting and informative days.

Sabrina Michaela Luise Reiß 1

  Eötvös Loránd University SEG Student Chapter Field Trip  

Students of the Eötvös Loránd University Student Chapter, participants of the 5th International Students Geological 
Conference, and Prof. Ferenc Molnár (third from the right) at the Katalin Adit, Recsk (northeast Hungary).

  Montanuniversitaet Leoben SEG Student Chapter  

Participants analyzed platinum group minerals under Dr. Zaccarini’s direction during the hands-on portion of the workshop. 
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As the premier event of the year, our 
chapter organized a one-day sym-
posium followed by an 11-day field 
course in South Africa, from 15 to 27 
June 2014. The trip was organized by 
Simon Kocher, Adam Pacey, and Jacob 
Longridge. Focused on the world-class 
South African ore deposits, it brought 
together eight students and six industry 
representatives from across the world. 
Students were able to participate at 
highly reduced cost, including free 
return flights from Europe. To achieve 
this, we successfully raised just over 
£15,000, for which we would like to 
thank the following industry partic-
ipants and sponsor organisations: 
the Institute of Materials, Minerals & 
Mining, Imperial College London, the 
Natural History Museum, London, the 
Australian Minerals Industry Research 
Association (project P1040), MinSouth, 
the Association of Mining Analysts, and 
the Society of Economic Geologists. We 
also gratefully acknowledge the support 
of the numerous companies for kindly 
providing access to active operations 
and to mine staff who were exception-
ally welcoming, flexible, and engaging. 
You all made the trip a success.

Over the two-week period we vis-
ited nine operations of vastly different 
scales, stages of development, and com-
modity types, as well as several classic 
field localities, and had an enjoyable 
weekend safari—in total covering some 
2,400 km. The first day of the trip was 
dedicated to a collaborative symposium. 
Here, trip participants and students 

from the University 
of the Witwatersrand 
presented talks on their 
research, along with 
an introductory over-
view of South African 
geology by the SEG 
president, Judith Kin-
naird. During the first 
field days, we took in 
the latest De Beers dia-
mond mine, Voorspoed, 
and spectacular classic 
Bushveld Cr layering 
courtesy of Samancor 
Cr at their Tweefontein 
operation. Next on the 
list was the ultramod-
ern multicommodity 
Nkomati massive sulfide 
mine, a partnership 
between African Rainbow 
Minerals and Norilsk Ni. 
The end of the first week 
was a visit to the long-lived 
and highly productive Sheba Au mine, 
operated by Pan African Resources in 
the Barberton greenstone belt.

The second part of the trip began 
with Palabora Copper providing an 
overview of their iconic site and un-
usual carbonatite deposit. The next 
visit was equally unusual, with a trip 
to the world’s largest deposit of Sb at 
the Consolidated Murchison mine. Our 
next host was Anglo Platinum, which 
gave us the opportunity to explore the 
famous Platreef deposit at Mogalakwena 
mine—what is to become the world’s 

largest non-iron ore open pit. The fol-
lowing day we investigated a series of 
historic mines and the active explora-
tion project of Bushveld Minerals Ltd at 
Zaaiplaats. Here the target commodity 
is Sn, related to hydrothermal activity 
in late Bushveld granites. On the final 
day of the trip, we ventured deep under-
ground at Sibanye Gold’s Driefontein 
mine in the Witwatersrand Gold Field, 
providing excellent underground ex-
posures of this classic auriferous quartz 
conglomerate. 1

  Imperial College SEG Chapter South Africa Field Course  

Mine geologist Chris Rippon explains the geology of the gold reef at 
the Sheba mine to enthralled participants in an underground stope. 

Congratulations to the winners of the SEG 2014 Conference student prizes!
Among the many excellent student presentations at Keystone, one talk and three posters were outstanding.

 BEST ORAL PRESENTATION:

• “Controls on the Formation of a Large Zn-Pb Irish-Type Deposit: Evidence from the Navan Halo,” by Freya Marks, 
University College Dublin ($800)

 TOP THREE POSTERS:

• “Structural Evolution from Porphyry to Epithermal Conditions Recorded by Anhydrite Veins and Cemented Breccias at 
the Lihir Au Deposit, PNG,” by Stephanie Sykora, CODES, University of Tasmania, David R. Cooke, David Selley, and 
Anthony C. Harris ($500)

• “Geology of the Buss Pit Roll-Front Uranium Deposit, Gas Hills, Wyoming,” by Jena M. Long, Colorado School of Mines, 
and Thomas Monecke ($400)

• “Development of Digital Techniques for Open Pit Mapping at Coolgardie, Western Australia,” by Hasnain Ali Bangash, 
University of Western Australia, Steven Micklethwaite, Paul Bourke, and Peter Kovesi ($300)

       Thanks to Anglo American for funding the contest prizes. 
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Field Trip to Northern Ireland

In April 2014, the University of Leices-
ter’s SEG Student Chapter took to 
Northern Ireland. A group of 16 dug 
deep into the geology surrounding the 
Sperrin Mountains to discover the min-
eralization history and potential that lies 

beneath the peat-bogged landscape. The 
area exhibits a Neoproterozoic metased-
imentary inlier of the Dalradian Super-
group thrusted above Ordovician arc 
volcanics and ophiolites of the Tyrone 
Igneous Complex. We took a tour of 
Curraghinalt, operated by Dalradian Re-
sources, which is currently undertaking 

bulk sampling and underground tunnel 
exploration. Gold was first prospected 
here in the 1980s. The chapter also had 
the good fortune to tour Omagh Min-
erals Ltd’s (Galantas Gold) Cavanacaw 
open-pit gold mine, which is awaiting a 
permit to extend its underground opera-
tions. Silver and lead waste by-products 
are then sold to Xstrata Corporation for 
concentration. But what would a trip to 
Northern Ireland be without some geo-
logical tourism? We visited the majestic 
Giant’s Causeway! 

We would like to thank Marc Cooper 
(GSNI) for the insightful Tyrone Igneous 
Complex excursion. The 2013–2014 
year was an incredible success for the 
chapter, with activities ranging from in-
dustry talks to academically focused vis-
its by Dan Wood and Nicholas Ardnt’s 
“Masterclass” attended by the chapters 
of Imperial College London, Cardiff, 
and Leeds University. Thank you all for 
a fun, momentous year!

Adam Taylor  
(2013–2014 Field Trip Secretary)  

Shanon Nicholson  
(2013–2014 Publicity Secretary) 1

Participants on the Tyrone Igneous Complex tour, led by Mark Cooper (mid-
dleground, far right).

  University of Leicester SEG Student Chapter  

Field Exploration Geology  
Vol. III—Gold Systems in the  
Bohemian Massif
The Masaryk University Brno SEG Stu-
dent Chapter (Czech Republic) orga-
nized a field trip to the metallogenetic 
provinces of the Bohemian Massif. Par-
ticipants included Czech students from 
Masaryk University (14) and Charles 
University in Prague (4), as well as in-
ternational students and professionals 
from Slovakia (2), Serbia (1), Germany 
(3), Austria (1), the Netherlands (2), 
Finland (2), Canada (1), and the Czech 
Republic (3).

The trip started in the Jilove gold 
district with a visit to the recently 
founded Gold Museum and an under-
ground visit of the St. Josef Adit. At the 
mouth of the adit, eager students pros-
pected in the creek, finding our first 
visible gold in a fragment of  
quartz vein in the gravels. 

The Mokrsko deposit was the next 
stop. The group spent time under-
ground exploring the 7 km of adits 
which span the Čelina, Mokrsko East, 
and Mokrsko West intrusion-related 
gold deposits. We then practised core 
logging with Lindsay Hall as mentor. 

The morning of the third day was 
spent exploring the Roudný Au-Ag de-
posit and Krasna Hora Au-Sb deposit, 
and day 4 focused on the gold tung-
sten mineralization of Kasperske Hory. 
This deposit is characterized by gold 
in structurally controlled quartz veins 
cutting tungsten-bearing Moldanubian 
gneissic rocks, remobilizing some of the 
tungsten. We visited the underground 

portion of the Kristyna Adit with 
scheelite mineralization. After that, the 
group moved to the Otava River, locally 
famous for gold panning. Participants 
enthusiastically waded into the river 
and it wasn’t long before the first “col-
ors” were found in the pan.

Lindsay Hall, Sven Hönig,  
and Vojta Wertich 1

The group gathers for a photo at the Kasperske Hory Au-W deposit. 

  Masaryk University Brno SEG Student Chapter  
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Field Trip to the Timmins Mining 
District (Abitibi Greenstone Belt)
From May 27 to June 1, 2014, the McGill 
SEG Student Chapter embarked on a field 
trip to the Timmins mining district in 
northern Ontario, located in the western 
part of the famous Archean Abitibi green-
stone belt. The world-class Au and VMS 
mineralization, as well as the century of 
mining history, enticed us to explore this 
extraordinary, geologically diverse region. 
On the first morning, we took boats to 
explore outcrops and the abandoned 
Thibeault gold mine near the north shore 
of Kenogamissi Lake. We gained valuable 
insights into the unique variety of litho-
logical units through excellent tours led 
by the region’s resident geologist Brian 
Atkinson (Ontario Geological Survey). 
The visit of the extensive Hollinger and 
Dome open-pit mines (Goldcorp), lo-
cated in the Timmins Porcupine gold 
camp, was guided by Paul Adams and his 
colleagues and left a strong impression 
on us. The highlight of this field trip, 
led by Tom Gemmell and his colleagues, 
was a visit to the famous Kidd Creek 
underground mine (GlencoreXtrata), 

the world’s deepest base metal mine, 
currently extending to 2,800-m depth. 
Les Kovacs (Explor Resources) offered us 
a glimpse into the life of an exploration 
geologist, discussing dealing with hard 
times in the fluctuating mining business 
and showing us drill core, maps, and 
models. To complete our successful field 
trip, Dave Gamble (P.Geo.) provided a 
tour of the spectacular komatiite and 

spinifex outcrops at Pyke Hill. Seven of 
the 11 graduate student attendees were 
from McGill, and four students were 
from our affiliated SEG Student Chapter 
of UQAM (Université de Québec à Mon-
treal). We enjoyed our accommodation 
in rustic cabins at Wawaitin Falls and a 
single night in Malartic on our return 
journey to Montreal.

Karin Siegel 1

  McGill SEG Student Chapter  

Group photo taken in the Kidd Creek underground mine (by Charles Beard).

On July 11 and 12, 2014, the 
Universidad Nacional Mayor de 
San Marcos (UNMSM) SEG Student 
Chapter organized a successful short 
course in Lima, Peru. In the photos 
to the right and left, invited speaker 
Bill Chávez gives a talk to partici-
pants. Below, attendees pose for a 
group shot, with Chávez sporting 
some stylish headgear in the middle 
of the second row. 1

  William X. Chávez, Jr., Lectures in Peru: A UNMSM Event  

P.Geo
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ALASKA
Regional Editor:  

Curtis J. Freeman (SEG 1996) 
Avalon Development Corp. 

P.O. Box 80268 
Fairbanks, AK 99708 

Phone: 907-457-5159, Fax: 907-455-8069 
E-mail: avalon@alaska.net 

Website: www.avalonalaska.com

At the same time as the U.S. Environ-
mental Protection Agency is pushing 
forward on its planned, precedent-set-
ting, preemptive, pre-permit prohibition 
of the Pebble porphyry project here in 
Alaska, the industry took an unexpected 
and unwelcomed hit when the tailings 
dam failed at the Mt. Polley porphyry 
copper-gold mine in British Columbia. 
Out of the blue, colleagues of mine 
began pondering the future viability of 
porphyry copper deposits. One brilliant 
wag of the anti-mining persuasion actu-
ally advocated passing a law requiring 
all mines to dispose of waste rock using 
paste back-fill methods, categorically 
proving that Will Rogers was correct in 
saying, “Everyone is ignorant, only on 
different subjects.” In the midst of this, 
former Gold Fields Ltd. Chief Geologist 
Rael Lipson published an eye-opening 
summary in the July SEG Newsletter, 
which evaluated where porphyry cop-
per-gold projects like Pebble, Mt. Polley, 
and dozens of others around the world 
fit into the future of gold production. 
What struck me between the eyes was 
the conclusion that, for a host of rea-
sons, future gold production is likely 
going to be increasingly derived from 
porphyry copper-gold deposits like Peb-
ble and Mt. Polley. To further obfuscate 
the issue, financial giant Pricewater-
houseCoopers recently noted that of 
the record $57 billion in write-downs 
booked by the industry’s top 40 min-
ing companies in 2013, gold was the 
hardest hit in what has euphemistically 
been referred to as “de-recognizing” of 
mineral reserves—that is, recalculating 
reserves using lower commodity price 
projections. Gold’s 22% price decline 
in 2013 meant that the top 40 mining 
companies de-recognized about 37 mil-
lion ounces from their balance sheets. 

Yet all this is taking place during a period 
of record worldwide gold production 
(projected at +96 million ounces in 
2014), falling average mine head grades 
for gold, and declining discovery rates 
for significant-sized gold deposits. Rael’s 
final conclusion was extremely timely: 
social demands will force the industry to 
seek ways to create lower-impact mining 
operations, one response of which will 
be increased pressure to move opera-
tions underground. While underground 
bulk-mining methods are available for 
some porphyry deposits, utilization of 
such methods often requires higher ore 
grades than many deposits currently 
have and better metal prices than we 
currently enjoy or can expect in the near 
future. Sounds pretty gloomy until we 
remember that gold mining in general 
was declared dead on multiple occasions 
in the past and the mining of porphyry 
copper deposits also was declared dead 
in the near past. While the hurdles in 
front of explorers and miners keep get-
ting both higher and more numerous, 
our industry will do what it has always 
done—adapt and grow. And while it is 
hard to hit the curves and sliders coming 
at us now, we need to keep in mind what 
Babe Ruth said: “Every strike brings me 
closer to my next home run.”

AUSTRALASIA
Regional Correspondent: 

Russell Meares (SEG 1996) 
Malachite Resources Limited 

Sydney, Australia 
E-mail: rmeares@malachite.com.au 

Website: www.malachite.com.au

With contributions from: 
Roger Thomson (SEG 1983) –  

Western Australia 
Lucy Chapman (SEG 2000) – Queensland 
Andrew McNeill (SEG 2007) – Tasmania 
Tony Christie (SEG 1992) – New Zealand 

Andrew Rowett – South Australia 
Bianca Pietrass-Wong – NSW 
Steve Russell (SEG 2009) – NT 

Tyler Lamb – Victoria

SUMMARY
This edition’s exploration news from 
Down Under includes the usual rash 

of exciting discoveries from Western 
Australia, which once again dwarf 
the good news coming out of the rest 
of Australia and NZ. Your Regional 
Correspondent is Sydney based, and 
from time to time it is hard to remain 
unbiased when trying to balance the 
sparse exploration reports from this side 
of the country with the overwhelming 
flow of new discoveries from the 
West! Some of us like to think that 
all the mineral provinces of Australia 
and NZ have an equal endowment of 
ore deposits, and the greater rate of 
discoveries in WA in recent years is 
simply a consequence of easier access 
to funding by WA-based explorers 
(and hence a greater exploration effort 
there), but could the reason be either 
that WA is the largest state by area or 
that WA explorers are smarter than 
their colleagues elsewhere? Sounds 
like the basis for a country-wide metal 
endowment study by state!

The application of new EM 
geophysical search techniques to 
re-explore old mining camps and 
to facilitate the discovery of deeper 
orebodies has resulted in two significant 
recent base metal discoveries. Firstly, 
in the Cloncurry district of NW 
Queensland, Minotaur Exploration 
(the discoverer of the Prominent Hill 
Cu-Au mine in South Australia) has had 
success at their Eloise JV Cu-Au project 
following up targets generated during 
a recent airborne VTEM survey. The 
EM targets were ranked using geologic 
mapping and ground magnetics, and 
the first drill hole at target EVT54 at the 
Artemis prospect intersected 22 m at 
3.0% Cu, 3.8 g/t Au, 111 g/t Ag, 6.6% 
Zn, 1.35% Pb, and 0.11% Co from 
157 m downhole. The massive to semi-
massive mineralization is dominated 
by a pyrrhotite-chalcopyrite-sphalerite 
assemblage, and follow-up drilling is 
underway. Artemis is located ~20 km 
west of the Eloise Cu-Au mine, which 
is operated by FMR Investments with 
mining currently at a depth of 1,300 
m. The Cu-Au deposits in the Eloise 
district are highly conductive and 
attractive exploration targets, with the 
Eloise deposit estimated to have had a 

Notice: Views expressed in the Exploration Reviews do not necessarily reflect those of the Society of Economic 
Geologists, Inc., and columnists are solely responsible for ascertaining that information in this section is correct.

EXPLORATION REVIEWS

To read additional Exploration Reviews for individual countries, please go to the online SEG Newsletter supplement.

mailto:avalon@alaska.net
www.avalonalaska.com
mailto:rmeares@malachite.com.au
www.malachite.com.au
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premining resource of at least 10 Mt at 
3.2% Cu and 0.7 g/t Au.

The second recent discovery using 
EM has been by Sirius Resources, where 
application of the Samson deep-pene-
tration EM system at and around their 
Nova-Bollinger Ni-Cu-Co discovery 
in the Fraser Range district of WA has 
located 16 EM conductors within 5 km 
of the main deposit. Drilling of these 
conductors is underway with the first 
three drill holes precollared to a depth 
of 500 m. The Samson system has had 
previous success as it was used by BHP 
Billiton to discover its Venus nickel 
deposit near Leinster in WA.

Also in WA, one of the continuing 
exploration hot spots is the Byrah Basin 
(located 900 km northeast of Perth), 
where the greenfields discovery of the 
DeGrussa Cu-Au deposit by Sandfire 
Resources in 2009 has opened up a 
whole new mining camp. Production 
commenced in 2012 and Sandfire has 
just paid its first dividend to sharehold-
ers—a remarkable exploration success 
story! Also see the online version for 
more exciting exploration news from 
Down Under. This review has a reduced 
content due to field and other com-
mitments by some of our local SEG 
correspondents.

NORTHERN 
EURASIA

Regional Correspondent: 
Alexander Yakubchuk (SEG 1999 F) 

Orsu Metals Corp, London, UK 
E-mail: ayakubchuk@orsumetals.com

Detailed information can be found  
at http://gold.prime-tass.ru

NORTHERN EURASIA 
GENERAL

Companies
Triarcmining, a JV between RosTech 
and the IST Group of Alexander Nesis, 
won an auction for the Tomtor REE-Sc 
deposit in Yakutia. A license for a  
12.4-km2 area over the Burannyi part 
was acquired for US$29 million. The 
exploration stage will continue for five 
years. Construction can continue for 
eight years, with full production in 
10 years. Tomtor is one of the world’s 
largest REE deposits, containing poten-
tial resources of 154 Mt at 6.71% Nb 
oxide, 0.6% Y oxide, 0.048% Sc oxide, 
and 9.53% Tb oxide.

Sberbank agreed to provide  
US$180 million to Siberian 

Mining-Metallurgical Alliance 
(SIGMA) for development of the Ozer-
novskoye gold deposit in Kamchatka, 
Russia. The first phase will be able to 
produce 1.9 t of gold per annum begin-
ning in 2016 from 250,000 tonnes per 
annum (tpa) ore. By 2018, the mine will 
have to achieve a production of 3.1 t of 
gold annually. At full capacity, the mine 
may potentially produce 10 tpa gold. By 
2016, SIGMA is planning to approve a 
resource of 107 t (3.4 Moz) of gold with 
an average grade of 2.1 g/t Au. Since 
March 2010, SIGMA has invested US$70 
million into this project.

Russian Copper Company (RCC) is 
expecting completion of the environ-
mental impact study for development 
of the Tominskoye copper project in 
Chelyabinsk, Russia. This may become 
the second porphyry deposit to be put 
in production by RCC. The construc-
tion phase may take 30 months, with 
27 years LOM, including construction. 
The planned processing capacity is 
14 Mtpa from sulfides and 1.74 Mtpa 
from oxide. Two types of ore will allow 
production of 263.7 ktpa of copper con-
centrate (containing 52.36 kt Cu) from 
sulfide ores and 5.66 ktpa of cathode 
copper from oxide ores. CAPEX is esti-
mated to be US$1.2 billion, to which 
RCC may contribute approximately 
35% of its own funds. The first phase 
may be commissioned in September 
2015, with the second phase in Sep-
tember 2017 to achieve a processing 
rate of 28 Mtpa. Russian-style reserves 
of Tominskoye are 331 Mt, with the 
following categories: B—9.507 Mt ore 
and 45 kt Cu; C1—148.8 Mt and 698 kt 
Cu; C2—172.8 Mt and 793 kt Cu. 
The deposit contains 31.175 t Au and 
73.4 t Ag.

Polyus Gold is negotiating with the 
Chinese banks and companies, offering 
them participation in the Natalka gold 
project in Magadan, Russia. Natalka 
contains proved and probable reserves 
of 40.8 Moz Au at 1.13 g/t Au. Polyus 
has already invested US$1.3 billion 
since the beginning of the project.

Onexim Group announced that the 
merger deal between its Intergeo Com-
pany (with Aksug porphyry copper and 
Kingash nickel as main projects) and 
Canadian-listed Mercator Minerals Ltd 
was canceled and they are now seeking 
a new partner.

Kazakhmys plc completed its 
restructuring, splitting Dzhezkazgan 
copper mines into a private company. 
The new Kazakhmys has completed 
the acquisition of the Koksay copper 

project in southeast Kazakhstan. Despite 
major evaluation works completed in 
1978, the project is still at the scoping 
stage and has a total resource of about 
3.4 Mt Cu with an average grade of 
0.48% Cu, plus by-products of gold, 
silver, and molybdenum. The purchase 
price for Koksay is US$260 million in 
cash, of which $65 million is deferred. 

MEXICO
Regional Correspondent:  

Erme Enriquez, MSc, CPG (SEG 1984 F) 
Minera Canasil, S.A. de C.V. 

Alheli No. 142, Fracc. Jardines de Dgo 
Durango, DGO 34200, Mexico 

E-mail: eenriquez@canasil.com.mx

Mexico Exploration Trends
In the first half of 2014, exploration 
was hampered not only by the reforms 
undertaken, but also by the slight fall in 
the prices of precious metals and slow 
financial recovery after 2008. In spite of 
the effects of the new mining industry 
reforms by the federal government, the 
competitiveness of the country remains 
attractive, with a slight decline due to 
the implementation of energy reforms, 
particularly in mining. 

However, since some of the fees, such 
as the royalty and the mining tax, apply 
to certain types of mining companies, it 
would not be correct to assume that all 
companies must pay the same amount 
in taxes. For example, the 7.5% mining 
tax and 0.5% mining royalty apply only 
to companies in production and with 
sales of precious metals. On the other 
hand, other tax reforms apply specifi-
cally to companies that fail to develop 
a concession for either exploration or 
production for two consecutive years. 
Administrative fees and recurring costs 
such as water use and mining conces-
sion rights depend on the quantity of 
concessions, hectares, and, in the case 
of water, amount of cubic meters used. 
Moreover, surface use agreements with 
communities vary from company to 
company and among projects.

Even with all direct and indirect 
problems affecting the mining industry 
around the world, Mexico remains one 
of the main destinations for mining 
investment and explora-
tion in Latin America. to page 30 . . .

mailto:ayakubchuk@orsumetals.com
http://gold.prime-tass.ru
mailto:eenriquez@canasil.com.mx
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CONTIGUOUS 
UNITED STATES

Regional Correspondent:  
Roger C. Steininger (SEG 1978) 

COO & Director, Acquisitions & Exploration 
NuLegacy Gold Corp. 

4790 Caughlin Parkway, #765 
Reno, NV 89519-0907 

(775) 742-6333 
E-mail: audoctor@aol.com

If you haven’t noticed, it is a grim world 
for the average junior exploration com-
pany and many of the larger mining 
groups. One coping method is to merge 
with another organization that hopefully 
has a viable treasury, although in many 
cases two weak companies have merged 
to produce an even weaker entity. One 
plus one does not always equal two; in 
many cases, it results in a negative num-
ber. Another approach is for companies 
to entice others to take over a property, 
or properties, in their inventory to reduce 
cash outflows. In other cases, equity is 
sold at fire sale prices just to keep the 
doors open. As I write this, the annual 
BLM payments have been made, or not, 
which siphons money from already 
depleted treasuries. It will be interesting 
to see what properties become available 
and which companies survive. Of course, 

everything will be better this fall, about 
the time that you read this. Or maybe 
not. 

Here are a few examples of recent 
developments. In a better climate, com-
panies would have been able to raise 
sufficient funds to carry forward on their 
own. Freeport has agreed to start earning 
into Quaterra Resources’ (and subsidiary 
companies) Yerington copper properties, 
which include the Yerington copper 
mine, MacArthur oxide and sulfide cop-
per deposits, and other prospects in the 
district. Meanwhile, Nevada Copper is 
moving ahead with the development of 
an underground mine at Pumpkin Hol-
low, and if the land bill ever gets through 
Congress they could start developing an 
open pit. All of this points toward a copper 
boom in the Yerington area.

Barrick and Coral Gold have entered 
into an agreement where Barrick can earn 
an interest in the Gold Ridge portion of 
the Robertson property, which is adja-
cent to the Pipeline operation (Lander 
County). Timberline Resources is acquir-
ing Wolfpack Gold and some cash. 
Timberline is focusing on Nevada with a 
major emphasis on the Lookout Moun-
tain gold deposit (Eureka County).

Gold Standard Ventures sold off 
several properties to a new entity, Tan-
queray Exploration Ltd., so that they 

can focus on the core Railroad-Pinion 
property (Elko County). As part of this 
refocusing, Gold Standard has acquired 
the outstanding portion of the Pinion 
gold deposit, which contains a historic 
resource of about one-half million 
ounces of oxidized gold.

West Kirkland Mining acquired the 
Hasbrouck and Three Hills gold depos-
its from Allied Nevada. West Kirkland is 
focusing on a production decision along 
with additional exploration at the two 
properties. Allied will concentrate on 
its Hycroft operation and not be “dis-
tracted” by the Tonopah area properties, 
so they say.

Several better funded companies con-
tinue to advance properties. NuLegacy 
Gold continues to expand the Iceberg 
gold deposit with additional drilling, 
particularly to the north and south of 
the previously defined areas. Cypress 
Development continues to produce pos-
itive results from the Gunman zinc-sil-
ver project. Mineralization is both oxide 
and sulfide in carbonates and clastics. 
The Spring Valley gold deposit (Barrick 
Gold and Midway Gold joint venture) 
has been expanded again to 5.5 million 
total gold ounces. This gold deposit is 
in a diatreme that is mostly covered by 
alluvium. 1
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MINERAL OCCURRENCES
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CULTURE

POLITICAL
GEOGRAPHY
GEOPHYSICS

GEOCHEMISTRY

website: 
email: 

phone: 775-777-8223

www.greatbasingis.com
jlaravie@frontiernet.net
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Petrographic Consultants International, Inc.
Paula Hansley, Geologist

720-890-2628
plhansley@gmail.com
545 W. Fir Way
Louisville, CO 80027

Exploration Reviews (continued). . . from page 29
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Petrography, Mineralogy, Geology and Geochemistry
for the mining industry

dehaller@genevamineralservice.com /
Dr. Antoine de Haller

Tel. +41(0)78 756 73 50

schmidt@genevamineralservice.com /
Dr. Susanne Th. Schmidt

Tel. +41(0)79 609 29 13

www.genevamineralservice.com

A Swiss-based partnership

PAID ADVERTISEMENT

Resource Geosciences Inc.
Resource Geosciences de Mexico S.A. de C.V.

Exploration Services Throughout the Americas
Project Management; Technical, Logistical and Administrative Services

NI 43-101 Technical Reports (for long term clients)
TerraSpec Vis/NIR Spectrometer Mineral Analysis

Dr. Matthew D. Gray, C.P.G. #10688  – President
Calle 14 de Abril #68 Colonia San Benito        Tel. +52 (662) 214-2454
Hermosillo, Sonora, Mexico 83200          Fax +52 (662) 214 -2455
resourcegeosciences.com mail@resourcegeosciences.com

mailto:audoctor@aol.com
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PRESENTERS
 Wayne Barnett, PhD, Pr.Sci.Nat.
 Julia Kramer Bernhard, PhD
 Hubert Mvondo, PhD, P.Geo
 Findlay Craig, MSc

SEG EVENTS  |  segweb.org/events

SEG at GSA
Vancouver, BC, Canada

SEG-SRK Applied Structural Geology  
in Exploration and Mining Workshop

October 17–18, 2014 — 9 a.m.–5 p.m.
SRK Consulting (Canada) Inc., Oceanic Plaza, 22nd Floor, 

1066 W. Hastings Street, Vancouver, British Columbia, V6E 3X2, Canada

DESCRIPTION
Mineral deposits are commonly associated with structures such as veins, folds, and faults. Understanding these structures is 
critical for target definition, resource modeling, and mine design. As such, structural geology provides valuable inputs to all 
stages of a project — from exploration through feasibility to production. In particular, the integration and 3D visualization of 
various datasets using modern software is a powerful tool. SRK’s two-day workshop includes a combination of classroom pre-
sentations, case studies and exercises. It is designed to equip the participants with the tools and confidence to apply structural 
geology effectively, and add a thorough structural understanding to their research and value to their projects.

REGISTRATION Online at  segweb.org/events#14RGSA  
                       Maximum class size: 20

NEW!

PRINT + DISC (softcover and CD combo)*
Members: US $96 / List: US $120

PRINT (softcover)* 
Members: US $64 / List: US $80

DISC (CD)*
Members: US $64 / List: US $80

*plus shipping

www.segweb.org/store

SEG 2014 Conference Publication
Special Publication Number 18

Building Exploration Capability 
for the 21st Century

Karen D. Kelley and Howard C. Golden, Editors

Available in print, on CD-ROM, and as an e-doc.
330 p.

LIST PRICE: US$80.00
MEMBER: US$64.00

Also available as a combination at 
segweb.org/store

Member: US$595 • Non-member: US$695
Student Member: US$295 • Student Non-member: US$345

Pr.Sci.Nat
P.Geo
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Senior Exploration Management Course
SEG Course Center | Littleton, CO, USA

December 2-5, 2014, 8:30am – 5pm

Organizer: Society of Economic Geologists (SEG) 
Presenter: Western Mining Services (WMS)

SEG COURSE CENTER EVENTS  |  segweb.org/events

SCOPE
This four-day training course concerns the principles and practices of effective exploration management. The curriculum 
covers the spectrum of technical and business issues that senior exploration managers typically confront.

 Mineral exploration at the strategic scale – the 
roles of greenfields and brownfields exploration in 
development and implementation of corporate growth 
strategies

 Designing and managing exploration programs and 
portfolios

 The importance of group structure, program design, 
process discipline and effective people management 
in achieving exploration group objectives

 Opportunity generation including the exploration 
search space concept, targeting science and the 
application of targeting models

 How to negotiate land and minerals access 
deals, identify and manage nontechnical project 
risks, engage in early stage evaluation of project 
economics, and maintain the important social 
license to operate exploration projects in varied risk 
environments

The course format utilizes lecture and workshop and stresses 
interactive thinking and problem solving. Participants work 
in teams to design solutions for exploration management 
challenges and present their results to the larger group.

WHO SHOULD ATTEND?
This course is ideal for regional and country exploration managers, for senior project managers who are on track to move 
into positions of senior responsibility, and for geoscientists who aspire to senior exploration management roles. The course 
is also recommended for commercial managers who participate in mineral exploration programs as well as government 
and academic professionals who interact with the mineral exploration industry.

WMS and the Centre for Exploration Targeting, University of Western Australia (CET), first presented this 
Course in February 2010. Participant reviews and referrals have been excellent, and the Course has become 
a regular event with SEG and CET sponsorship. This SEG-sponsored Course in December 2014 will be the 
ninth Course presentation, and that is in addition to numerous in-house Courses presented by WMS based 
on the general Course curriculum but tailored to the needs of the individual company.
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SEG COURSE CENTER EVENTS  |  segweb.org/events

FACULTY
 Jon Hronsky (BAppSci, Ph.D., MAusIMM, FSEG)
More than 25 years of experience in the mineral exploration industry in project generation, technical innovation 
and exploration strategy development. Jon has worked across a diverse range of commodities, including discovery 
of the West Musgrave nickel sulfide province in Western Australia. Jon is Chairman of the Board of the Center for 
Exploration Targeting in Western Australia and was the 2009 SEG Distinguished Lecturer. Jon previously served 
as Manager-Strategy & Generative Services for BHP Billiton Mineral Exploration and Global Geoscience Leader 
for WMC Resources Ltd.

 Bart Suchomel (BA, M.Sc., RPG, FAusIMM, FSEG)
Over 25 years of experience in mineral exploration, including 14 years in corporate senior management roles. 
Bart’s focus is providing assistance to mining and exploration companies in the areas of exploration strategy, 
planning, portfolio management and new project development, as well as exploration targeting and due diligence. 
Prior to co-founding WMS, Bart was General Manager – Exploration for WMC Resources Ltd., responsible for 
WMC’s global exploration programs. He also led teams that discovered gold deposits in Chile and Brazil.

 Jeff Welborn (BA, JD)
Over 35 years of experience in the mineral exploration industry – 25 years as a mineral lawyer, 8 years in 
corporate senior management roles in WMC Resources Ltd, and 5 years as a founder/partner at WMS. Jeff’s 
experience covers the range of commercial, legal 
and risk management matters that comprise the non-
technical side of the mineral exploration and mining. Jeff 
works with mining and exploration companies on non-
technical due diligence and risk management aspects of 
new exploration opportunities and jurisdictions.

CURRICULUM

Day 1
 Mineral Exploration Principles, 

Philosophies and Culture

 Mineral Exploration Strategy, 
Business Planning and Portfolio 
Management

 People in Mineral Exploration

 Introduction of Exploration Strategy 
Exercise

Day 2
 Minerals Access and Deal 

Making

 Commercial Risk 
Management

 Mineral Exploration 
Targeting

 Introduction of Commercial 
Risk Management Exercise

Day 3
 Group Discussion

 Mineral Exploration 
Targeting (cont.)

 Mineral Exploration 
Tactics

 Group Exercise

Day 4
 Commercial Risk 

Management Exercise 
Presentations

 Exploration Strategy 
Exercise Presentations

 Feedback, Awards, and 
Group Discussion

 Wrap-up

Senior Exploration Management Course
SEG Course Center   |   Littleton, CO, USA   |   December 2-5, 2014

Registration 
(opens August 1, 2014 - early deadline: November 14, 2014)

Register online: segweb.org/events#14RWMSSEM

 Member (Early / Late) Non-member (Early / Late) 
 US$3,200 / US$3,400 US$3,500 / US$3,700

Please note that SEG reserves the right to cancel this event should minimum attendance numbers not be met by November 14, 2014. 
For further information on cancellation policy, event photography, and dietary restrictions, visit www.segweb.org/tc.

M.Sc
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Early Registration (through January 15, 2015)

Member: US$895
Non-member: US$995
Student: US$395
Student Non-member: US$445

Late Registration (after January 15, 2015)

Member: US$995
Non-member: US$1095
Student: US$445
Student Non-member: US$495

Short Course on the  
Geology of Gold Deposits
The University of Cape Town | Rondebosch, South Africa
February 7–8, 2015

SEG EVENTS  |  segweb.org/events

PRESENTERS
 Richard J. Goldfarb
Senior research geologist with the U.S. 
Geological Survey. His major expertise 
is in the area of the geochemistry and 
geology of ore deposits, with emphasis on 
Phanerozoic orogenic gold. 

 Stuart F. Simmons
Research Professor at EGI-University 
of Utah and Consulting Geoscientist at 
Hot Solutions with more than 30 years 
of research experience on hydrothermal 
processes, epithermal mineralization, and 
geothermal resources.

REGISTRATION  Online at segweb.org/events#15RGOLDUCT

DESCRIPTION
SEG is again offering its highly successful Gold Workshop at the University 
of Cape Town on February 7–8, 2015, the weekend prior to the Mining Indaba 
meeting. The course will focus on the distribution, geology, important characteristics (geochemistry, geophysics, 
structure, alteration, mineralogy), genesis, and exploration criteria of the most important gold deposit types. 
Industry geologists, as well as upper level undergraduate and graduate students in economic geology, will find 
the course relevant and useful.
Deposit examples include material from Africa and throughout the world.
This course fills up quickly—We recommend registering early for the 2015 event!

Please note that SEG reserves the right to cancel this event should minimum attendance numbers not be met by January 15, 2015. 
For further information on cancellation policy, event photography, and dietary restrictions, visit www.segweb.org/tc.

 Hartwig Frimmel
Professor at the University of Würzburg, 
Germany and honorary research associate 
of the University of Cape Town; his research 
focuses on the Witwatersrand goldfields and 
the interplay between tectonics, paleoclimate, 
ocean chemistry, and ore mineralization.

 Brian Rusk
Research associate at Western Washington 
University, in Bellingham, Washington; he 
specializes in mineral geochemistry and fluid 
inclusion microanalysis of hydrothermal fluids 
in ore-forming environments, particularly in 
IOCG and porphyry Cu (Au-Mo) deposits.

segweb.org/events
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Preliminary 2015 Education and Training Curriculum

The following is a tentative list of courses and field trips scheduled for 2015. SEG reserves the right to 
cancel courses or modify speakers, topics, and locations.

Official registration information will be available about three months prior to the courses.  
Visit segweb.org/events for the latest updates on courses and events!

 
SEG Course Name SEG Course Dates Conference Dates Venue Presenter(s)

Geology of Gold Deposits February 7–8, 2015 February 9–12, 2015 University of Cape Goldfarb, Frimmel,  
   Town, Mining Indaba,  Simmons, Rusk 
   South Africa

Geology of Copper February 27–28, 2015  March 1–4, 2015 PDAC Sillitoe, Hitzman 
   Toronto, Canada

Structural Geology of February 27–28, 2015  March 1–4, 2015 PDAC Rhys, Richards 
Gold and Copper   Toronto, Canada

SEGF Student Field Trip March, 2015 N/A Northern Chile Chavez

Geology, Mineral Deposits, March 21, 2015 March 18–21, 2015 PACRIM Goldfarb, Leach, Chen,  
and Exploration in China   Hong Kong, China Mao, Zhou, Cheng,  
    Xie, Yang, Collins

CSM-SEG Course Mid April, 2015 N/A Colorado, USA TBD

Geology of Granite- May 1–2, 2015 May 3–7, 2015 GAC-MAC Poulsen, Gibson 
Greenstone Terranes and   Montreal, Canada 
their Mineral Deposits

Practical Methods and May, 2015 N/A Nevada, USA Chavez, Petersen, 
Field Mapping    Christensen

SGA-SEG Short Course  Late August, 2015 August 24–27, 2015 SGA TBD 
at SGA 2015   Nancy, France

Short Courses at  September– September SEG 2015 Chang 
SEG Hobart 2015 October, 2015 28–30, 2015 Hobart, Australia

Field Trips at SEG September– September SEG 2015 Davidson 
Hobart 2015 October, 2015 28–30, 2015 Australasia

CSM-SEG Short Course Mid October, 2015 N/A Colorado, USA TBD

Senior Exploration  Early December, 2015 N/A Colorado, USA WMS staff 
Management

segweb.org/events
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The Society Welcomes 
The Following

NEW 1 FELLOWS:
Akca, Serdar, Ankara, Turkey; Barnett, 
Colin T., Boulder, Colorado; Cooper, 
Frances, Bristol, United Kingdom; 
Dimalanta, Carla, Quezon City, Philip-
pines; Gastelum-Morales, Guillermo, 
Chihuahua, Mexico: Hanchar, John M., 
St. John’s, Canada; Logan, James M., Vic-
toria, Canada; Marshall, Dan, Burnaby, 
Canada; McGrath, Aoife M., Toronto, 
Canada; Melfos, Vasileios, Thessaloniki, 
Greece; Rowe, Andrew J., Vancouver, 
Canada; Speidel, Friedrich, Toronto, 
Canada; van der Toorn, Justin J.W., Bor, 
Servia; van Maastrigt, Peter J.M., Drempt, 
Netherlands; Zhao, Baojin, Johannesburg, 
South Africa.

The Society Welcomes 
The Following

NEW 1 MEMBERS:
Wade Barnes, AuRico Gold, Maple Ridge, 
Canada; Steven T. Beach, Lundin Min-
ing, Negaunee, Michigan; Yuki Beppu, 
Sumitomo Metal Mining America Inc., 
Vancouver, Canada; Terrance R. Bird-
sall, Quantum Water Consulting, Lake-
wood, Colorado; Pamela Blake, Boeing, 
Huntington Beach, California; Robert 
A. Blythman, Crocodile Gold, Ridley-
ton, Australia; Daniel Brebner, Gunvor 
SA, Geneva, Switzerland; Florian Bulle, 

Memorial University, St. John’s, Canada; 
Marco A. Camino, INV Metals, Quito, 
Ecuador; Troy Christensen, Coeur Alaska, 
Inc./Kensington Gold Mine, Tukwila, 
Washington; Joseph Currie, Toronto, 
Canada; John V. de Little, Oz Minerals, 
Hampton, Australia; Celine Debras, Luos-
savaara Kirunavaara AB, Kiruna, Sweden; 
Mark G. Doyle, AngloGold Ashaniti Ltd., 
Perth, Australia; Ben J. Dykman, Glen-
core, Buninyong, Australia; George N. 
Falalakis, Eldorado Gold Corp., Alexan-
droupolis, Greece; Adrian Fiege, Univer-
sity of Michigan, Ann Arbor, Michigan; 
Thomas J. Fingas, Fladgate Exploration, 
Thunder Bay, Canada; Pedro Luiz L.I. 
Foster, Sao Paulo, Brazil; Sydney A. Fre-
itag, Resolution Copper Mining, Mesa, 
Arizona; Fengwei Gan, Orca Gold Inc., 
Beijing, China; Grant Garven, Tufts Uni-
versity, Medford, Massachusetts; Andrew 
Giebel, Newmont Mining, Elko, Nevada; 
Jean Paul Guzman Jacobo, Compania 
Minera Milpo S.A.A., Lima, Peru; Barry 
Hanan, San Diego State University, Lake-
side, California; Robert W. Healy, Force 
Consulting, Melburne, Australia; Chris-
topher Hesford, Kalgoorlie Consolidated 
Gold Mines, Kalgoorlie, Australia; Brendt 
C. Hyde, Royal Ontario Museum, Toronto, 
Canada; Beth Kahle, University of Cape 
Town, Cape Town, South Africa; Lex Lam-
beck, Gainesville, Florida; Temitope A. 
Laniyan, Olabisi Onabanjo University, 
Ago-Iwoye, Nigeria; Benoit Laz, Afrex 
Geoservices, Brussieu, France; Steven A. 
Loose, UR Energy, Casper, Wyoming; Kat-
thy F. Lopez Escobar, Escuela Superior 
Politecnica del Litoral, Milagro, Ecuador; 

Timothy M. Lukins, Mount Isa Mines 
(Glencore), Caringbah, Australia; Augusto 
F. Mendonca, Vetria Mineração, Brasilia, 
Brazil; Liubov V. Meshkova, Stratex 
International, Eastleigh, United Kingdom; 
Costa Milonas, First Quantum Miner-
als Ltd., Robina, Australia; Jeff Morgan, 
Altius Resources Inc., St. John’s, Canada; 
Bhushan Mulpuri, Aegean Resources Inc., 
Edmonton, Canada; Hugo Munster, Sr., 
Mineriactiva Spa, Santiago, Chile; Valery 
Murzin, Institute of Geology and Geo-
chemistry, Ekaterinburg, Russia; Daniel 
Norfleet, Newmont Mining Corporation, 
Elko, Nevada; Anthony P. O’Sullivan, 
Quantum Pacific Exploration, Santiago, 
Chile; Joseph W. Parker, Glencore Mount 
Isa Mines, Bondi Junction, Australia; Car-
oline S. Perring, BHP Billiton Nickel West, 
Perth, Australia; Natalie J. Pietrzak-Re-
naud, Renaud Geological Consulting Ltd., 
London, Canada; Kyle J. Prentice, Gold 
Road Resources, Perth, Australia; Chelsey 
Protulipac, KGHM International, Sud-
bury, Canada; Donald M. Quinn, Superior 
Copper Corp., Toronto, Canada; Sean 
F. Rennie, Randgold Resources Limited, 
Kokstad, South Africa; Andres Rodri-
guez Vargas, Minerlab Limitada, Bogota, 
Colombia; Pedro A. Rosado Zeballos, 
Fresnillo Peru S.A.C., Arequipa, Peru; 
Janet J. Sarapura Martinez, Minera Santa 
Cruz, San Miguel de Tucuman, Argentina; 
Cicino B. Sernaque Romero, Las Bam-
bas, Lima, Peru; Marcelo J. Sousa, SBG/
CPRM, Brasília, Brazil; Paul Stenhouse, 
SRK Consulting, Cardiff, United King-
dom; Taksorn Taksavasu, Issara Mining 
Limited, Chiang Mai, Thailand; Alexandr 

CANDIDATES FOR 1 FELLOWSHIP

Address Comments To
Chair, SEG Admissions Committee

SOCIETY OF ECONOMIC GEOLOGISTS • 7811 Shaffer Parkway • Littleton, CO 80127-3732 • USA

SEG MEMBERSHIP NEWS

To All SEG Fellows:
Pursuant to the Society’s Bylaws, names of the following candidates, who have been recommended for Fellowship by the Admissions 
Committee, are submitted for your consideration. Each applicant’s name and current position are followed by the names of his/her 
SEG sponsors. If you have any comments, favorable or unfavorable, on any candidate, you should send them in writing prior to 
November 30, 2014. If no objections are received by that date, these candidates will be presented to Council for approval.

Garven, Grant Tufts University, Medford, Massachusetts:  
Ross R. Large, John L. Walshe;

Gostevskikh, Alex V. Uranium Resources PLC, Surrey, Canada: 
Ventrees M. Canby, Richard J. Goldfarb;

Holwell, David A. University of Leicester, Leicester, United 
Kingdom: Anthony J. Naldrett, Gawen Jenkin;

Lang, James R. Hunter Dickinson, Inc., Vancouver, Canada: 
Richard J. Goldfarb, Karen Kelley;

Mach, Craig Barrick Gold Exploration, Inc., Sparks, Nevada: 
Paul Dobak, François Robert;

Marlowe, Karl E. Barrick Gold Exploration, Inc., Elko, Nevada: 
François Robert, Paul J. Dobak; 

Melgarejo Draper, Joan Carles University of Barcelona,  
Barcelona, Spain: Antonio Arribas, Antonio Camprubí;

Miller, Roy McGillivray Consulting Geologist, Windhoek,  
Namibia: Murray Hitzman, Douglas Kirwin;

O’Sullivan, Anthony P. Quantum Pacific Exploration, Santiago, 
Chile: Francisco Camus, Sr., Barton J. Suchomel;

Pratt, Warren T. Geological Mapping Ltd., Elgin, United King-
dom: Jeffrey W. Hedenquist, Steward David Redwood;

Shen, Ping Institute of Geology and Geophysics, Beijing, China: 
Jeffrey W. Hedenquist, Richard J. Goldfarb;

Vann, John E. Anglo American PLC, Swanbourne, Australia:  
T. Campbell McCuaig, Graham Brown.
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Teleshev, Transalloys Pty. Ltd, Johan-
nesburg, Gauteng, South Africa; Steve 
Teller, SRK Consulting, Anchorage, Alaska; 
Artem Terekhov, A. P. Karpinsky Russian 
Geological Institute, St. Petersburg, Rus-
sia; Lachlan Urquhart, Perth, Australia; 
Michael Vande Guchte, Canadian Zinc 
Corporation, Vancouver, Canada; Theo-
dore G. Veligrakis, Eldorado Gold Corpo-
ration, Alexandroupolis, Greece; Romeu 
Vieira, Sojitz Beralt Tin & Wolfram (Portu-
gal) S.A., S. M. Infesta, Portugal; Peter A. 
Winterburn, University of British Colum-
bia–MDRU, Vancouver, Canada; Xinyou 
Zhu, Beijing, China.

The Society Welcomes 
The Following

NEW 1 STUDENT MEMBERS:
Gina M. Accorsi, University of Vermont, 
Burlington, Vermont; Wladimir Octavio 
Acevedo, Universidad de Concepción, 
Concepción, Chile; Jonathan Aldcroft, 
University of Leeds, Scarborough, United 
Kingdom; Jesus D. Arbildo, Universidad 
Nacional de Ingenieria, Lima, Peru; Saeid 
Asadzadeh, University of Campinas, 
Campinas, Brazil; Sandra L. Atkinson, 
James Cook University, Townsville, Aus-
tralia; Alexandra L. Barrow, Univer-
sity of Leeds, Tipton, United Kingdom; 
Emma Beattie, James Cook University, 
Townsville, Australia; Katrina Bourke, 
Queensland University of Technology, 
Paddington, Australia; Carlos E. Bravo 
Chacon, Universidad Nacional de San 

Marcos, Lima, Peru; Michelle Burke, 
Miami University, Oxford, Ohio; Patricia 
M. Calazans, Universidade Federal do Rio 
de Janeiro, Belo Horizonte, Brazil; David 
P. Canova, Fort Lewis College, Superior, 
Colorado; Vitor Caputo Neto, Univer-
sidade Federal do Rio de Janeiro, Rio de 
Janeiro, Brazil; Kohsuke Chida, University 
of Tsukuba, Tsukuba, Japan; Ariane R.P. 
Côrtes, Universidade Estadual Paulista 
Julio de Mesquita Filho, Rio Claro, Bra-
zil; Kassandra Del Greco, University of 
Victoria, Victoria, Canada; Peter DeVries, 
New Mexico Institute of Mining and 
Technology, Excelsior, Minnesota; Felipe 
Duran, Queen’s University, Kingston, 
Canada; Yesenia Corina Enriquez Pin-
cay, Escuela Politecnica Nacional, Quito, 
Ecuador; Maria Lourdes M. Faustino, 
University of Tasmania–CODES, Sandy 
Bay, Australia; Sean Fulcher, University 
of Ottawa, London, Canada; Rowan Gill, 
University of Leeds, Sheffield, United 
Kingdom; Sarah E. Glancy, University 
of Hawaii-Manoa, Centennial, Colorado; 
Rosalie Haworth, University of Leicester, 
Leicester, United Kingdom; Sara Holden, 
Fort Lewis College, Durango, Colorado; 
Courtney Leigh Hudson, Sevenoaks, 
United Kingdom; Adelina Cristina B. 
Imbrea, University of Bucharest, Panciu, 
Romania; Adrian Jackman, University of 
New England, Yarraville, Australia; Mandy 
Y. Krebs, University of Alberta, Edmonton, 
Canada; Matthew Lamb, University of 
Wisconsin, Eagle, Wisconsin; Grace Lar-
combe, University of Southampton, Ports-
mouth, United Kingdom; Kyle A. Lewis, 
Fort Lewis College, Alamosa, Colorado; 

Yu-Chin Lin, National Taiwan University, 
Taipei, Taiwan; Jorge R. Loy Benitez, Jr., 
Escuela Superior Politecnica del Litoral, 
Guayaquil, Ecuador; Vanessa Markwitz, 
University of Western Australia, Crawley, 
Australia; Michael-John McCall, Uni-
versity of Stellenbosch, Durban, South 
Africa; Jacob A. McCane, Colorado State 
University, Aberdeen, North Carolina; 
Karla Alejandra Morales Leiva, Escuela 
Politecnica Nacional, Quito, Ecuador; 
Michael M. Musialike, University of Tas-
mania, Hobart, Australia; Chrysothemis 
Paraskevopoulou, Queen’s University, 
Kingston, Canada; Jonas Møller Peder-
sen, Aarhus University, Aarhus, Denmark; 
Michael Pelch, North Carolina State Uni-
versity, Raleigh, North Carolina; Gustavo 
Luiz Campos Pires, Duque de Caxias, 
Rio de Janeiro, Brazil; Daniel B. Reeves, 
University of Leeds, Scarborough, United 
Kingdom; Dev Rishy-Maharaj, Simon 
Fraser University, Vancouver, Canada; Lisa 
Roche, University of Western Australia, 
South Perth, Australia; Fredrik Sahlstrom, 
James Cook University, Townsville, Austra-
lia; Nicholas R. Salter, Fort Lewis College, 
Durango, Colorado; Alexandro Sandoval, 
University of Texas at El Paso, El Paso, 
Texas; Santiago David Santamaria Freire, 
Escuela Politecnica Nacional-Instituto 
Geofísico, Quito, Ecuador; Simon Mose 
Thaarup, Aarhus University, Aarhus C, 
Denmark; Hernan Tipantasig, Universi-
dad Central del Ecuador, Quito, Ecuador; 
Joshua Alan Williams, James Cook Uni-
versity, Douglas, Australia; Nikolay Zhu-
kov, Lomonosov Moscow State University, 
Moscow, Russia. 1

Membership Recognition – 2014

The Society and SEG Foundation congratulate the following members,  
who have received certificates commemorating 50 years of SEG membership:

We also extend our congratulations to those members who received  
certificates in recognition of 25 years of membership:

Alejandro J. Arauz
Jackson M. Barton, Jr.
Mark D. Barton
L. Taras Bryndzia
Christopher J. Carlon
Ruth A. Carraher
John A. Clifford
Edward L. Cope
Warren C. Day
Kathryn P. Dunne
Carol E. Ellis
Richard J. Goldfarb
Alan D. Goode

Virgle R. Goodgame, Jr.
Enrique Grez
Judith L. Hannah
Rob H. Hellingwerf
Walter J. Humphries
Raymond R. Jannas
Richard A. Jemielita
Todd W. Johnson
David C. Knight
James B. Lincoln
Helen N. Mango
David C. Mathewson
Peter A. McNeil

Lawrence D. Meinert
Terry G. Mersereau
Ian R. Mulholland
English C. Pearcy
Dean R. Peltonen
José Perelló
Michael J. Senn
Glenn C. Sheldon
Ross L. Sherlock
Lawrence W. Snee
Kerry J. Stanaway
Holly J. Stein
Gunter K. Strauss

J. Michael Sweeny
Cliff D. Taylor
Charles H. Thorman
David Twist
Rodrigo Alberto Vazquez
Julian R. Vearncombe
Paul A. Wagner
Robert C.R. Willan
Patrick J. Williams
Grant Williamson
Martin G. Yates

Antonio Arribas M.
Hubert L. Barnes
Guenther Friedrich
Paul E. Gerdemann

Thomas L.T. Grose
John M. Guilbert
Charles C. Hawley
Robert W. Hodder

William C. Kelly
Robert A. Metz
Ulrich Petersen
Jacques F. Robertson

Arthur W. Rose
C. Ronald Willden
Joseph E. Worthington
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Date SEG Calendar of Events
 Year 2014

OCTOBER 17–18 SEG at GSA 2014 Pre-meeting workshop, Vancou-
ver, BC, Canada. www.geosociety.org. See p. 31.

OCTOBER 20–23 Short Course on Diamonds and Their Primary and 
Secondary Sources, Dept. of Geology, University of 
Pretoria, South Africa. Email: info@ce.up.ac.za

OCTOBER 28–30 Russian Scientific Conference, Novosibirsk, Russia. 
http://shakhov.igm.nsc.ru/en/

NOVEMBER 9–15 9th Annual Workshop—Ore Deposits Models and 
Exploration, Fujian, China. See p. 17.

DECEMBER 1–5 American Exploration and Mining Association 
 Meeting, Reno, NV, USA (formerly Northwest  
 Mining Association). www.miningamerica.org.  
 See p. 15.

 Year 2015

JANUARY 26–29 AME BC Roundup—Vancouver BC, Canada.  
www.amebc.ca

MARCH 1–4 PDAC—Toronto, Canada. www.pdac.ca

MARCH 18–21 PACRIM 2015 Congress, Hong Kong, China. 
Includes post-Congress SEG workshop. See back 
cover.

APRIL 20–24 27th IAGS Meeting, Tucson, AZ, USA.  
www.27iags.com/about

MAY 15–23 GSN 2015, Reno, Nevada, USA. See p. 16.

AUGUST 16–21 Goldschmidt 2015, Prague, Czech Republic.  
www.goldschmidt.info/2015

Date SEG Calendar of Events
 Year 2015

AUGUST 24–27 SGA 13th Biennial Meeting, Nancy, France.  
sga2015.univ-lorraine.fr

SEPTEMBER 27–30  SEG 2015 Conference, Hobart, Tasmania.  
www.seg2015.org. See p. 5.

NOVEMBER 1–4 GSA 2015 Annual Meeting, Baltimore, Maryland, 
USA. www.geosociety.org

NOVEMBER 29– American Exploration and Mining 
DECEMBER 6  Association Meeting, Spokane, WA, USA.  
 www.miningamerica.org

 Year 2016

JANUARY 2016 AME BC Roundup—Vancouver BC, Canada.  
www.amebc.ca

MARCH 2016 PDAC—Toronto, Canada. www.pdac.ca

AUGUST 27– 35th (IGC) International Geological Congress, 
SEPTEMBER 4  Cape Town, South Africa.

SEPTEMBER 25–28 GSA 2016 Annual Meeting, Denver, CO, USA. 
www.geosociety.org

SEPTEMBER 2016 SEG 2016 Conference, Izmir, Turkey.

DECEMBER 4–10 American Exploration and Mining Association 
Meeting, Reno, NV, USA. www.miningamerica.org

Date Other Events
 Year 2014

OCTOBER 23–24 Orogenic Gold Deposits, Vancouver, Canada.

Send entries to the SEG Office, attn. SEG Production Director: 
7811 Shaffer Parkway, Littleton, CO  80127 USA 
Tel. +1.720.981.7882 / Fax +1.720.981.7874.

PAID ADVERTISEMENT

JOSEPH R. ANZMAN
Exploration Geophysicist

• consulting
• interpretation
• project management
• geophysical surveys
• domestic & foreign

P.O. Box 370526 303-519-0658
Denver, Colorado 80237 geophjoe@gmail.com 

PAID ADVERTISEMENT

Mineral Occurrence and 
Land Status Databases

in GIS format (MapInfo or ArcGIS) for:

Colombia, the Greater Antilles, Central America

www.cbmap.net for more information

www.geosociety.org
mailto:info@ce.up.ac.za
http://shakhov.igm.nsc.ru/en/
www.miningamerica.org
www.amebc.ca
www.pdac.ca
www.27iags.com/about
www.goldschmidt.info
sga2015.univ-lorraine.fr
www.seg2015.org
www.geosociety.org
www.miningamerica.org
www.amebc.ca
www.pdac.ca
www.geosociety.org
www.miningamerica.org
mailto:geophjoe@gmail.com


PAID ADVERTISEMENT

> Unrivalled Global Capacity 

> Superior Information Management Systems

> Commitment to Standardization & Systemization

> Global Footprint with 24/7 production

Industry Leading 
Turnaround Time

For more information, scan this QR  
code or visit www.alsglobal.com  
Phone: +1 604-984-0221

The Geofacets-SEG Millennium Edition

Geofacets from Elsevier and the Society of Economic Geologists (SEG) have 
partnered to make discovering geologic maps from Economic Geology even 
more seamless via the Geofacets platform.

http://www.elsevier.com/online-tools/geofacets/millennium-editions/geofacets-segme

The Geofacets-S

Geo acets fr m sevi
partnered mak di
more seamless via 

d
ri

a
co

e Geo

http://www.els vie om

GEOFACETS ENHANCES A GEOSCIENTIST’S  
WORKFLOW THROUGH FOUR UNIQUE CAPABILITIES:

DISCOVERABILITY:  
Search for geologic maps geographically or by keyword on an interactive map interface

AGGREGATED, CURATED CONTENT:  
Search results based on indexing thousands of maps extracted from Economic Geology

CONTEXT AND INSIGHT:  
Individual map details contain source article information, including a read-only PDF  
of the source article

INTEGRATION:  
Maps are easy to integrate into GIS, presentation software, and other analysis tools

SUPERCHARGE YOUR SEG MEMBERSHIP WITH 
THE GEOFACETS-SEG MILLENNIUM EDITION. 
Email membership@segweb.org to sign up today!
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www.pacrim2015.ausimm.com.au 

REGISTRATION

NOW
OPEN!

All SEG members are eligible for member rates to attend PACRIM 2015.  Register by 31 January and save up to HKD 1,260 off the standard rate. 

PACRIM 2015
Hong Kong, China

18–21 March 2015 

PACRIM is a quadrennial congress that focuses on research, exploration and
development of mineral deposits around the Pacific Rim. Its appeal extends far and
wide to geologists, geophysicists, geochemists exploring in the Pacific Rim and
people interested in the mineralisation processes of active tectonic margins, and
those developing projects following discovery in these regions.

Society of Economic Geologists Post-Conference Workshop at PACRIM 2015
Geology, mineral deposits, and exploration in China
March 21 2015, 8:30 AM-5 PM

This course will provide a comprehensive overview of the mineral resources of
China and the major challenges facing exploration in the country. The geology,
main ore characteristics, and deposit distribution will be presented for the most
widespread and economically important deposit types by Chinese and overseas
experts from government, academia, and industry. The requirements and
difficulties of carrying out greenfields and brownfields exploration within China will
be detailed from both local and Western company perspectives.

Keynote Speakers
Mac Canby, Vice President/Eurasian Exploration, Freeport-McMoRan Copper
and Gold, USA

Cornel de Ronde, Principal Scientist, GNS Science, New Zealand

Jeffrey Hedenquist, Hedenquist Consulting Inc, Canada

Larry Meinert, U.S. Geological Survey, USA

Franco Pirajno, University of Western Australia

Richard Schodde, MinEx Consulting, Australia

Richard Sillitoe, Consultant, United Kingdom

John Thompson, Petra Science Consultants, USA


