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The volatility of financial markets over the past decade 
has had a major impact on the upstream sector of the 
global resource industry. Exploration and replenishment 
of natural resources have not kept pace with consump-
tion, and the declining rate of discovery of new, viable 
mineral deposits is cause for concern. Coupled with this is 
the fact that world‐class mineral deposits are increasingly 
difficult to find because large, shallow ores have largely 
been discovered. A major challenge of the 21st century, 
therefore, is how to locate buried mineral deposits that do 
not have a footprint at the surface, and also how to iden-
tify new sources of mineral wealth.

Recent trends in exploration and mining have seen a 
number of amazing innovations, exemplified by technol-
ogies that have, for example, enabled the mining of  massive 
sulphide deposits on the ocean floor. Even more astounding 
are the developments aimed at exploiting  asteroids from 
near‐Earth orbits. While many might see these innovations 
as futuristic, they are nevertheless counterbalanced by the 
ability of geoscientists to continue pushing the frontiers of 
mineral exploration and seek new land‐bound metallotects, 
as well as to develop innovative methods for detecting metal 
anomalies under cover. This book brings together a variety of 
papers that, in Section I, highlight the features of less conven-
tional mineral deposit styles that offer alternative explora-
tion opportunities, and, in Section II, describe some of the 
recent technological advances that will assist in the future 
discovery of mineral deposits.

Whereas most of  the world’s mineral exploration 
is  still focused on well‐trodden metallotects, such 
as  magmatic arcs and stable cratonic blocks, Section I 
emphasizes the features of  atypical ores such as 

 metamorphosed porphyry deposits of  Proterozoic 
age, stratiform copper deposits hosted in sandstone, 
and fractionation mechanisms in S‐type granitoids. 
These examples point to the fact that exploration 
should not be constrained by geologic didactics that 
exclude certain targets because of  seemingly inappro-
priate lithology, tectonic setting, or epoch. Some of 
the great discoveries of  the past have been made by 
thinking intuitively and “out of  the box.” Section II 
presents a variety of  techniques that expand the 
armory of  exploration tools available to the geoscien-
tist: from microscopic and laboratory techniques 
involving mineral cathodoluminescence and isotope 
vectoring, to big data approaches aimed at geophysi-
cally imaging the Earth’s crust. Although this book 
covers but a small fraction of  the advances currently 
being made in mineral exploration science, it is timely 
because these innovations will catalyze the implementa-
tion of resource utilization policies that will, in the future, 
be more sustainable and environmentally responsive than 
at any time in the past.
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