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Sustainable development and the transition to a clean-energy economy drives ever-increasing demand for
base metals, substantially outstripping the discovery rate of new deposits and necessitating dramatic im-
provements in exploration success. Rifting of the continents has formed widespread sedimentary basins,
some of which contain large quantities of copper, lead and zinc. Despite over a century of research, the
geological structure responsible for the spatial distribution of such fertile regions remains enigmatic. Here,
we use statistical tests to compare deposit locations with new maps of lithospheric thickness, which outline
the base of tectonic plates. We find that 85% of sediment-hosted base metals, including all giant deposits
(>10 megatonnes of metal), occur within 200 km of the transition between thick and thin lithosphere.
Rifting in this setting produces greater subsidence and lower basal heat flow, enlarging the depth extent of
hydrothermal circulation available for forming giant deposits. Given that mineralisation ages span the last
2 billion years, this observation implies long-term lithospheric edge stability and a genetic link between deep
Earth processes and near-surface hydrothermal mineral systems. This discovery provides an unprecedented
global framework for identifying fertile regions for targeted mineral exploration, reducing the search-space

for new deposits by two-thirds on this lithospheric thickness criterion alone.

Consumption of base metals (copper, lead, zinc and nickel)
over the next ~25 years is set to exceed the total produced
in human history to date (Ali et al., 2017; Schodde, 2017).
Moreover, critical minerals (e.g. cobalt, indium and germa-
nium) are often produced as by-products of base metal min-
ing and are essential in many high-tech applications (Nas-
sar et al., 2015; Mudd et al., 2018; IRENA, 2019; Dominish
et al., 2019; Sovacool et al., 2020). A growing concern is
that the rate of exploitation of existing reserves is outstrip-
ping discovery of new deposits, despite exploration expendi-
ture tripling during the 2005-2012 minerals boom (Ali et al.,
2017; Schodde, 2017). To reverse this trend and supply the
resources necessary to comply with policies such as the Paris
Climate Agreement and United Nations’ Sustainable Devel-
opment Goals, improved techniques for locating new deposits
are required, particularly those buried under shallow sedi-
mentary cover or ice (The Uncover Group, 2012).

Narrowing the search-space for new deposits

In mineral exploration, initial area selection at continen-
tal scales is arguably the most important step, as successful
identification of fertile regions can compensate for many sub-
sequent errors (McCuaig et al., 2010). Over the last two
decades, the search for analogues of known deposits has pro-
gressed towards a more holistic determination of factors con-
trolling deposit generation and preservation (Wyborn et al.,
1994; Bierlein et al., 2006; McCuaig & Hronsky, 2014; Den-
tith et al., 2018; Skirrow et al., 2019). Mineral systems anal-
ysis has resulted in a growing acceptance that the spatial
distribution of deposits associated with magmatic processes
is controlled by lithospheric-scale structure (McCuaig et al.,
2010; Begg et al., 2010; Griffin et al., 2013). For example,

porphyry copper deposits are generated by wet melting in
the mantle wedge above a subducting slab, followed by em-
placement of these melts into the shallow overlying crust and
subsequent concentration by high-temperature hydrothermal
circulation (Griffin et al., 2013). Thus, by combining the
plate tectonic setting with geological constraints on the loca-
tion of key mineral system ingredients, the search-space for
new magmatic deposits can be substantially reduced (Rosen-
baum et al., 2005; Butterworth et al., 2016; O’Reilly et al.,
2017).

In the case of sediment-hosted deposits, most assessments
to date have focused on their genesis within the context of
Earth’s secular evolution, as well as past tectonic and geo-
graphic settings (McCuaig et al., 2018). The majority are
found in failed rift and passive margin settings, and it is
generally agreed that basin-scale hydrothermal circulation is
required to scavenge sufficient metals to form giant deposits
(Figure la; Leach et al., 2010; Hitzman et al., 2010; Manning
& Emsbo, 2018). Metals are mobilised and transported by
oxidised brines with moderate temperatures (80-250°C) and
moderate-to-high salinity (10-30 wt.% NaCl), limiting their
maximum age to the Great Oxidation Event at 2.4 Ga (Leach
et al., 2010; Hitzman et al., 2010). These fluids are sourced
from evaporites at low latitudes and remain buffered as they
pass through voluminous oxidised terrestrial sediments, al-
lowing them to scavenge lead from arkosic sandstones and
felsic volcanics, as well as copper and zinc from mafic rocks
(Leach et al., 2010; Hitzman et al., 2010). Transport along
faults, either during rifting or basin inversion, focuses these
fluids into oxidation-reduction interfaces, such as distal-facies
black shales, where metals precipitate (Figures 1b and lc;
Huston et al., 2016).
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Figure 1: Mineralisation system for genesis of sediment-hosted base metal deposits. (a) Schematic illustration of deposit
location in extensional rift settings. Basinal brines sourced from evaporites scavenge metals from oxidised terrestrial sediments and
volcanics (v) on route to metal deposition sites in black shales (Manning & Emsbo, 2018). Notice variable vertical exaggeration (VE)
and prominence of the lithosphere-asthenosphere boundary (LAB) edge illustrated at 1:1 scale. Schematic based on architectural con-
straints from the Australian Carpenteria Zinc Belt and Polish Fore-Sudetic Block. (b) Stability field of Fe-S—O minerals as a function
of temperature and redox conditions; mgo, = molarity of sulphate; mp,s = molarity of sulphide; thick black lines = solubility of
zinc (and lead) in brine, calculated for fluid salinity = 10 wt.% NaCl, total concentration of sulphur species = 10725 M, and pH =
4.5 (Huston et al., 2016); blue arrow = fluid path for metal precipitation by oxidation-reduction deposition mechanism. (c) Same for

copper solubility.

Sediment-hosted base metal deposits are desirable due to
their greater quantity of contained metal (in contrast to vol-
canogenic massive sulfides) and higher grades of ore (in com-
parison to porphyry copper), resulting in lower environmental
degradation during extraction (Dominish et al., 2019; Azadi
et al., 2020). However, narrowing the search-space for new
sediment-hosted deposits has been less successful than for
magmatic mineral systems. Sedimentary basins cover ~75%
of the continental surface, and the key ingredients of evapor-
ites associated with brine formation, felsic and mafic volcanic
rocks for sourcing metals, and organic rich shale precipita-
tion sites, are widespread and do not substantially reduce
this search-space. The first-order geological control that lo-
calises their spatial distribution throughout the continents
remains unknown, severely limiting predictive power for iden-
tifying new targets. A classic example comes from the Car-
pentaria Zinc Belt in northern Australia, which contains sev-
eral world class clastic-dominated lead-zinc deposits formed
between 1.8-1.4 Ga (Figure 2a). These deposits lie along
an arcuate trend that runs oblique to mapped geology and
crustal geological boundaries, as demonstrated by gravity and
magnetic datasets (Geoscience Australia, 2018).

Crucially, despite the absence of a clear crustal relation-
ship, the linear distribution of sediment-hosted deposits in
the Carpentaria Zinc Belt hints at an underlying regional-
scale control. An important advance in understanding the
genesis of magmatic mineral systems has come from probing
their relationship with major crustal and lithospheric struc-
tures (Griffin et al., 2013). Given that sedimentary basins are
themselves the result of lithospheric scale processes, we there-
fore investigate both regional and global-scale links between
sediment-hosted base-metal deposits and the most fundamen-
tal shallow mantle structure — the lithosphere-asthenosphere
boundary (LAB).

Relationship with lithospheric structure

We begin by collating global inventories of six major base-
metal mineral systems from published sources (Methods).
Three are magmatic and three are sediment-hosted, which in-
clude sedimentary copper (Cu-sed), clastic-dominated lead-
zinc (PbZn-CD, commonly also referred to as sedimentary
exhalative), and Mississippi Valley-type lead-zinc (Pb-Zn-
MVT). We next refine a method developed by Priestley &
McKenzie (2013) for mapping the thermal LAB from seismic
tomography, taking into consideration recent laboratory ex-
periments concerning the effect of anelasticity on shear-wave
velocities (Yamauchi & Takei, 2016; Methods). This bench-
marking procedure is necessary in order to increase consis-
tency between LAB maps obtained for different tomography
models, which can image surprisingly variable seismic veloc-
ities. A high resolution regional LAB map over Australia
is obtained from the FR12 model (Fishwick & Rawlinson,
2012) and is calibrated using nine local paleogeotherms de-
rived from thermobarometry of mantle peridotite xenoliths
and xenocrysts. To expand our analysis to other continents,
a global LAB is also produced using the SL2013sv model
(Schaeffer & Lebedev, 2013) and calibrated using multiple
constraints, including the latest thermal structure of cool-
ing oceanic lithosphere (Richards et al., 2018). This global
LAB exhibits a bi-modal thickness distribution, with peaks
at 90 km and 190 km, separated by a minimum at 150 km
(Supplementary Information).

Inspection of the Australian model reveals a striking corre-
lation between major sediment-hosted mineral deposits and
the edge of thick lithosphere, defined here by the 170 km
thickness contour (Figure 2b). Major PbZn-CD and sedi-
mentary copper deposits in the Carpentaria Zinc Belt over-
lie this contour, which runs obliquely to geological bound-
aries, such that intersections between these two features con-



Preprint accepted at Nature Geoscience on 15" May 2020 and made available under the CC-BY-NC-ND 4.0 license. © 2020

135° 140° 120° 130° 150°

—15° 4 @

-20" 1

Total Metal (Mt): 80 40 20

o

-251 Cu (I0CG

Lithospheric Thickness (km)
—

250 300

Deposit Age (Ga)

— : > {9
1.5

-400 0 400 800 0.0 0.5 1.0 50 100 150 200

Total Magnetic Intensity (nT)

== : —P
-800

Figure 2: Distribution of sediment-hosted and iron-oxide-copper-gold base metal deposits as a function of Australian
lithospheric thickness. (a) Carpentaria Zinc Belt; red/blue = variably reduced to pole aeromagnetic intensity data (Geoscience
Australia, 2018); grey polygons = generalised outcrop of Cretaceous marine sediments in Eromanga and Carpentaria Basins (Raymond,
2018); black dashed contour = 170 km LAB thickness; symbols = deposit locations; symbol area proportional to estimate of total con-
tained mass of metal (either lead plus zinc, or copper) in mega-tonnes (Mt); unknown deposit size given 1 Mt symbol; colour = ore body
formation age (billion years); unknown age plotted in grey; circles = clastic-dominated lead-zinc (PbZn-CD); triangles = Mississippi
Valley-type lead-zinc (PbZn-MVT); squares = sedimentary copper (Cu-sed); stars = iron-oxide-copper-gold (IOCG). (b) Australian
LAB mapped by converting FR12 tomography (Fishwick & Rawlinson, 2012) to temperature using an anelasticity parameterisation
(Yamauchi & Takei, 2016) calibrated on local paleogeotherms (Methods) and illuminated by free-air gravity anomalies (Geoscience
Australia, 2018); black/green crosses = geotherms used as constraints/tests in anelasticity calibration (Supplementary Information);

box = location of panel (a); large star in South Australia shows location of the Olympic Dam IOCG deposit.

sistently coincide with deposit locations. This behaviour
is particularly useful for highlighting new prospective re-
gions for exploration. Other observables that correlate with
this lithospheric thickness change include variations in lead
isotopes from Proterozoic galena and pyrite minerals (Hus-
ton et al., 2019), long-wavelength gravity anomaly gradients
(Hobbs et al., 2000), changes in crustal character in deep re-
flection seismic profiles (Kennett et al., 2016), a topographic
ridge, and the western extent of Cretaceous marine sediments
(Figure 2a). These latter two associations demonstrate the
post-Proterozoic stability of this edge and its influence on
local geology and topography. There is also a strong rela-
tionship with iron-oxide-copper-gold deposits, including the
Olympic Dam mine in South Australia (84 Mt of copper,
world’s largest known uranium resource; Heinson et al., 2018;
Skirrow et al., 2018; Curtis & Thiel, 2019). However, a lack
of consensus on global classification schemes means that we
have limited analysis of this deposit type to only Australia.
Extending our analysis globally further confirms the
strength of this relationship (Figure 3). The link between
the 170 km lithospheric thickness contour and location of
all large sediment-hosted deposits holds regardless of de-
posit age, which spans the last 2 billion years. Given the
180-220 km cluster of LAB thicknesses is likely to repre-
sent standard cratonic lithosphere, the 170 km contour there-
fore demarcates the outer boundary of cratons. Within the
PbZn-CD deposit class, those more strongly associated with
abundant mafic rocks systematically occur on the thinner
lithosphere side of the contour compared to their carbonate-
rich counterparts (e.g. Carpenteria Zinc Belt and northwest
North America). These observations are consistent with an

extensional origin of the host basins.

To quantify these visual relationships, the shortest dis-
tance is calculated between each deposit and the 170 km
LAB thickness contour and results are plotted in a cumu-
lative distribution function (CDF). Weighting deposits by
the mass of contained metal and substituting the Australian
LAB from the global model with our high-resolution regional
version substantially improves the correlation for PbZn-CD
(Figure 4a). Globally, we observe that ~95% of sedimentary
copper, ~90% of clastic-dominated lead-zinc and ~70% of
Mississippi Valley-type lead-zinc resources are located within
a 200 km-wide corridor either side of the 170 km LAB thick-
ness contour (Figure 4b). This region corresponds to only
~35% of continental surface area. Given that this swath
width is similar to the ~280 km node spacing in SL2013sv,
tighter constraints are only possible with higher resolution
tomography models. For example, all giant deposits in Aus-
tralia lie within 100 km of the 170 km contour for the higher
resolution FR12 model. The significance of the relationship is
globally examined using the two-sample Kolmogorov-Smirnov
test, which estimates that the probability of these sediment-
hosted deposits representing random continental locations is
less than 1 in 10'? (Kolmogorov, 1933; Methods). This re-
lationship holds true for three other global surface wave to-
mography models (Extended Data Figure 1).

All >10 mega-tonne sediment-hosted deposits are located
along the boundary of thick lithosphere, but amongst the
smaller deposits, there are some notable exceptions. Mi-
nor PbZn-CD outliers occur in Europe, the Caribbean, In-
donesia and east China. Anomalous PbZn-MVT deposits
are found in Ireland, east China and along the Tethys sub-
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Figure 3: Global distribution of sediment-hosted base metal deposits as a function of lithospheric thickness.
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derived from SL2013sv tomography model (Schaeffer & Lebedev, 2013) using a calibrated anelasticity parameterisation (Yamauchi &
Takei, 2016; Methods). Symbols = deposit locations; symbol area proportional to estimate of total contained mass of metal (either
lead plus zinc, or copper) in mega-tonnes (Mt); unknown deposit size given 1 Mt symbol; colour = ore body formation age (billion
years); unknown age plotted in grey; circles = clastic-dominated lead-zinc (PbZn-CD); triangles = Mississippi Valley type lead-zinc

(PbZn-MVT); squares = sedimentary copper (Cu-sed).

duction zone across Europe, whilst small sedimentary copper
deposits occur in southwestern North America and south-
ern South America. This observation indicates that minor
sediment-hosted mineral systems can develop in a variety of
basins, whilst giant deposits form only at the edges of cratonic
lithosphere. PbZn-MVT deposits are generally more widely
distributed, which likely reflects that a subset of these de-
posits are linked with orogenic processes along basin margins
(Leach et al., 2010), resulting in longer hydrothermal fluid
flow paths. Nevertheless, not all sediment-hosted outliers
were necessarily anomalies at the time of ore formation. The
majority now occur in accretionary terranes, whereby plate
tectonic processes may have rifted segments off thick litho-
sphere and transported them into subduction zone settings.
Other areas, such as east China, are known to have under-
gone lithospheric thinning some time after deposit formation,
based on thermobarometric constraints (Menzies et al., 2007).

Regardless of age, sediment-hosted base-metal deposits
predominantly cluster on the edges of present-day thick litho-
sphere. Therefore, many of these lithospheric steps appear
to be remarkably robust on billion-year timescales, despite
the assembly and disaggregation of several supercontinents,
the impacts of large igneous provinces and the possible ero-
sional effect of edge-driven convection (Currie & van Wijk,
2016). Deposit ages in northwestern North America span
~1.5-0.5 Ga, pointing to the stability and importance of
this boundary in localising multiple deformational and ore-
forming processes.

Mineral system implications

Our results indicate that the edges of thick lithosphere
place first-order controls on the genesis of extensional basins
and their associated mineral systems (Figure 1). Rifting
causes localised thinning and produces a lateral transition

from oxidising terrestrial environments into marine settings.
This transition provides the optimal juxtaposition of the in-
gredients necessary for deposit formation. The adjacent un-
stretched cratons provide a bountiful source of oxidised sedi-
ments and extensive low-elevation platforms, which enhance
evaporite formation. Proximal land masses also aid the de-
velopment of restricted marine settings that are ideal for ac-
cumulating thick evaporite sequences (through periodic cy-
cles of evaporation and flooding), and promote euxinic wa-
ter conditions that are favourable for deposition of reducing
shales that have high organic carbon content. Thinning of the
lithosphere in the centre of the basin causes decompression
melting, providing mafic and felsic volcanic rocks from which
metals are scavenged. Intercalation of proximal and distal
facies components is further modulated by transient verti-
cal motions, generally thought to be associated with edge
driven convection across lithospheric steps (Davies & Rawl-
inson, 2014). Nevertheless, these mineral system components
are common to both rifts in thick lithosphere and regular pas-
sive margins, and the question remains — what is favourable
about rifting cratonic lithosphere for formation of the shallow
hydrothermal systems necessary to produce giant deposits?
From a geodynamic perspective, these lithospheric edges
represent rheological contrasts that focus strain and localise
repeated cycles of extensional deformation and basin con-
traction, thereby controlling both the spatial distribution of
required lithologies and the focusing of mineralising fluids
(Sloan et al., 2011; Gibson et al., 2016; O’Reilly et al., 2017).
Thick cratonic lithosphere is colder than standard continental
lithosphere and has a larger seismogenic thickness, resulting
in the development of deeper, longer, and more widely spaced
normal faults during rifting (Biggs et al., 2010). This archi-
tecture increases the horizontal aspect ratio of hydrother-
mal cells, providing greater sediment volumes for fluid-rock
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Figure 4: Cumulative distribution functions for global

sediment-hosted base metals. (a) Different approaches for
counting 109 clastic-dominated lead-zinc deposits (PbZn-CD).
Dotted line = simple count of number of deposits with increas-
ing distance from the 170 km contour in global LAB map (Fig-
ure 3); dashed line = weighting by contained mass of lead and
zinc; solid black line = mass-weighted deposits where the Aus-
tralian LAB from the global model has been replaced with the
regionally enhanced map (Figure 2b); grey line/bounds = mean
and standard deviation of 100 sets of equivalent number (109) of
randomly drawn continental locations, with respect to regionally
enhanced LAB. (b) Mass-weighted, regionally enhanced CDF's for
139 sedimentary copper deposits (Cu-sed), 109 PbZn-CD, 147 Mis-
sissippi Valley-type (PbZn-MVT), and combination of all three.
Grey band as before for combined number of deposits (395).

interaction. These faults are active for longer periods of time,
and the entire syn-rift phase of basin formation can last 50—
100 Myr, in contrast to standard continental rifts that typ-
ically last ~25 Myr, yielding a more extensive time window
for mineralisation (Allen & Armitage, 2012). Furthermore,
basins forming in continental interiors are more likely to be
restricted, which is not only favourable for high siliciclastic
supply and the formation of evaporites and reductants, but
also results in laterally continuous sediment packages that
trap hydrothermal fluid systems and potentially promote re-
circulation of brines (Hitzman et al., 2010).

A key observation is that metal precipitation in sediment-
hosted base metal deposits is generally driven by oxidation-
reduction reactions, which become ineffective when brine
temperatures exceed ~ 250°C (Figures 1b and lc; Hus-
ton et al., 2016). As hydrothermal fluid temperatures are
buffered by conditions towards the base of the sediment pile
(often where the mafic metal source rocks are located), the
basal temperature of the sedimentary pile must not substan-

tially exceed this threshold value. Total extension in a basin
can be estimated using a stretching factor, £, which is the ra-
tio of original to final crustal thickness. Failed rifts on stan-
dard continental lithosphere such as the North Sea typically
have 8 ~ 2, and simple thermal modelling assuming pure-
shear rifting indicates that this produces ~ 4 km of syn-rift
sediment with basal temperatures cooler than ~ 250°C (Fig-
ure ba; Methods). Given that all the necessary ingredients
occur within basins, the likelihood of developing a success-
ful mineral system is higher for a larger sediment pile, which
can be achieved by increasing the stretching factor. However,
more extreme rifting causes the asthenosphere to upwell to
substantially shallower depths, producing elevated basal heat
flow that heats the sediment pile above this threshold and so
inhibits metal precipitation (Figure 5b).

Two important differences occur during rifting of cratonic
lithosphere. First, the greater initial thickness of the litho-
sphere results in a lower geothermal gradient, such that the
basal heat flow spike during rifting is substantially lower than
for standard continental rifts (Supplementary Information).
Secondly, the density of cratonic lithosphere is reduced by up
to ~50 kg m™3 by chemical depletion compared to standard
lithosphere (Jordan, 1978). This increased buoyancy reduces
the dampening effect during syn-rift subsidence that is asso-
ciated with replacing cold continental lithosphere with lower
density asthenosphere, resulting in substantially larger thick-
nesses of syn-rift sediments for any given stretching factor.
Assuming unlimited sediment supply, 8 = 2 yields a 8-9 km
syn-rift sediment pile, the base of which stays cooler than
the threshold ~250°C (Figure 5c). Thus, rifting cratonic
lithosphere produces more than twice the volume of mineral
system ingredients without exceeding the thermal conditions
necessary for successful precipitation, over a duration of time
that can be up to a factor of four more extensive (Figure 5d
and 5e). This mechanism explains why smaller deposits can
occur in any extensional setting (e.g. Irish PbZn-MVT de-
posits), but giant deposits requiring the largest volumes of
fluid-rock interaction are restricted to rift basins at the edges
of the thickest lithosphere.

A final consideration is that a setting on the edge of thick
lithosphere enhances the preservation potential of deposits
through subsequent orogenic events and supercontinent cy-
cles. For example, the Boleo Copper District in Baja Cali-
fornia formed only three-million years ago and sits in shallow
crust on thin lithosphere, resulting in poor long-term preser-
vation potential. In contrast, the 1.7 Ga Broken Hill deposit
in Australia (world’s largest known lead deposit) has been
metamorphosed to amphibolite—granulite facies, yet survives
on the edge of the Curnamona part of the South Australian
Craton.

Surprisingly, given the results of previous studies (e.g.
Griffin et al., 2013), deposits associated with magmatic sys-
tems generally exhibit a weaker association with the edge
of cratonic lithosphere than sediment-hosted systems (Sup-
plementary Information). Porphyry copper deposits are pre-
dominantly Cenozoic in age and are generally positioned on
thin lithosphere (<100 km). Their formation in subduction
zone settings at shallow crustal depths leads to poor preserva-
tion potential within the geological record, making this asso-
ciation unsurprising. Volcanogenic massive sulphides have an
episodic age distribution from 3.5 Ga to present. Their gen-
eration is thought to require moderate-degree partial melt-
ing of hydrated mantle in back-arc settings (Huston et al.,
2010). We observe that they spatially occur randomly on
thick and thin lithosphere, but exhibit systematic temporal
ordering, with the oldest positioned over thick lithosphere
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Figure 5: Thermal modelling of basin subsidence histories. (a) Syn-rift sedimentation for g = 2 rift of regular continental
lithosphere; dashed line = rift duration; colours = temperature structure of the sediment pile. (b) Same for 8 = 10 rift of regular
continental lithosphere. (¢) Same for 8 = 2 rift of cratonic continental lithosphere. (d) Minerals system operating window for rifting of
regular continental lithosphere; colours = syn-rift sediment thickness; contours = basal temperature of the sediment pile; hatched region
= location where hydrothermal fluids typically become too hot for metal precipitation by oxidation-reduction mechanisms (> 250°C).

(e) Same for cratonic continental lithosphere.

that are rimmed by progressively younger deposits, consis-
tent with growth of cratons by accretion. Finally, magmatic
nickel deposits are mostly Archean and Proterozoic in age
and commonly occur on thick lithosphere (>150 km). Un-
like other base metal deposits, their distribution is associated
with edges of even thicker lithosphere (~200 km), broadly
consistent with previous studies showing major lithospheric
structural controls on these deposit locations (Begg et al.,
2010; Regis et al., 2017; Alghamdi et al., 2018). Their gen-
eration requires large fraction partial melting of peridotite,
indicative of high mantle temperatures (more prevalent in a
early, hotter Earth) and decompression melting at shallow
depths (Arndt et al., 2005). Therefore, their present dis-
tribution suggests lithospheric thickness must have locally
increased since formation, simultaneously enhancing preser-
vation potential.

In summary, this work illustrates a new and robust link
between giant sediment-hosted base metal mineral systems
and the edges of thick lithosphere. Approximately 55% of
the world’s lead, 45% of its zinc and 20% of known copper is

found within ~ 200 km of this boundary. We have demon-
strated the value of regional seismic arrays to better resolve
this edge and enhance the mineral exploration efforts required
to sustain ongoing global development. Importantly, de-
posit ages indicate that, following rifting, the edges of thick-
lithosphere are generally stable over billion-year timescales.
The far-reaching geodynamic and societal implications of
these observations highlight the need for extensive further
research. To improve resolution of mapped lithospheric struc-
ture, higher fidelity seismic imaging needs to be coupled with
enhanced mantle xenolith coverage and tighter constraints
on seismic anelasticity from mineral physics experiments.
More generally, these maps should be integrated with models
of basin dynamics, surface processes and reactive transport
modelling, and benchmarked against additional geological
information, such as sedimentary facies variations, tectonic
structures and alteration zones. These multiple research
strands will yield fundamental new insights into sediment-
hosted mineral systems and lead to substantial improvements
in exploration success.

Sediment Depth (km)
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Methods

Deposit compilation. Our global inventory of 2166 major base
metal deposits are categorised into six main classes. Three are
sediment hosted: sedimentary copper (Cu-sed; contains ~20% of
all known copper); clastic-dominated lead-zinc (PbZn-CD; ~43%
of all lead and ~33% of zinc); and Mississippi Valley-type lead-
zinc (PbZn-MVT; ~25% lead, ~22% zinc). The other three are
associated with magmatic systems: copper porphyry (Cu-por;
contains ~65% of all known copper); magmatic nickel-copper-
platinum group elements (Ni-Cu-PGE; ~45% nickel, ~3% copper);
and volcanogenic massive sulfides (VMS; ~6% copper, ~23% lead,
~39% zinc).

For each deposit, we include the type (based on established
classification schemes), location, age (direct measurement or in-
ferred based on geological relationships) and total resource size
by combining historical production with estimated resources. Our
Cu-sed deposit dataset follows the classification scheme and com-
pilation of Hitzman et al. (2005), cross-checked against Cox et al.
(2007). Where these two compilations disagree on deposit size,
the larger value has been used. Our PbZn-CD and PbZn-MVT
deposit compilations extensively revise and build on the work of
Taylor et al. (2009). References for each deposit type were man-
ually checked and additional references have been included. We
exploit the compilation of Sillitoe (2010) for Cu-por deposits. Our
magmatic Ni-Cu-PGE compilation follows Hoatson et al. (2006),
with deposit location populated from disparate sources. Our cat-
alogue of VMS deposits is an extensive revision of the compilation
by Franklin et al. (2005). Australian information for all the above
deposit types, with the addition of 25 iron-oxide-copper-gold de-
posits, was updated using the authors’ own knowledge building
from the Geoscience Australia OZMin database (Sexton, 2011).

We have endeavoured to assemble the most complete deposit
dataset possible by revising and extending pre-existing compila-
tions. Our database can be found in the online Supplementary
Datasets. Importantly, patchy or absent reporting of mineral de-
posit information from some countries inevitably means our global
database is incomplete, but we do not believe that this will impact
the veracity of our main conclusions.

Metal scavenging window. Following Cooke et al. (2000), we
have selected a precipitation gradient from ~100 ppm to 1 ppm for
the metal scavenging window in Figure 1. Estimates of the metal
concentration of mineralising brines are obtained from fluid inclu-
sion studies contained within ore and other gangue minerals. Care
must be taken that host minerals formed during the period of ore
deposition and that analyses are not contaminated by metals con-
tained within the mineral lattice itself, which is a particular prob-
lem in the early stages of LA-ICP-MS analysis when the laser ini-
tially vaporises a mixture of mineral and fluid inclusion to produce
a mixed signal. Generally, inclusions from European sediment-
hosted deposits and Irish and US MV Ts hosted by quartz, calcite,
and dolomite have values at the lower end of our range, whilst
those in sphalerite can sometimes reach several hundred ppm of Pb
(Appold et al., 2004; Kostova et al., 2004; Wilkinson et al., 2005;
Kotzeva et al., 2011; Fusswinkel et al., 2014). Values in the several
thousands of ppm have been inferred in rare cases for single fluid
inclusions (e.g. Wilkinson et al., 2009; Davey, 2019) However, these
high values are often found for inclusions with high homogenisa-
tion temperatures, whilst those fluids thought to be cooler than
~ 250°C generally return concentrations an order of magnitude or
more below 1000 ppm (Davey, 2019). While there remains debate
on complexity and exact composition of mineralising fluids (Fuss-
winkel et al., 2013; Schlegel et al., 2018), for ores deposited via
the reduction mechanism, our inference of an enlarged operating
window in cratonic rift basins holds regardless of the exact fluid
metal concentrations.

Choice of seismic tomography model. Our LAB maps are
based on recent shear-wave velocity (Vg) models that contain a lot
of surface wave data and have nominal vertical resolution on the or-
der of 25-50 km (Priestley & McKenzie, 2006). For the global map,
we use SL2013sv, which is an upper mantle-only model built from
a combination of body and surface waves, including fundamental
and higher modes (Schaeffer & Lebedev, 2013). Periods considered
are 11-450 s, ~750,000 seismograms are included, and misfits are
calculated between synthetics and the full waveform up to the 18t
overtone. Crucially, simultaneous inversion for the crustal model
results in reduced smearing of slow crustal velocities down into
the upper mantle in comparison to other models, thereby allowing
us to use more depth slices in our Vg to temperature calibration.
Checkerboard resolution tests indicate that features ~600 km in

diameter at lithospheric depths are generally well resolved. Finer
features should be resolvable in regions with dense ray path cov-
erage, such as North America, Europe and southeast Asia. The
SL2013sv model utilises data from only 6 seismometers in Aus-
tralia, so has limited resolution within this continent. Therefore,
we also investigate the FR12 regional seismic tomography model to
generate a high resolution map for the Australian continent (Fish-
wick & Rawlinson, 2012). FR12 is a radially isotropic Vg model
derived from Rayleigh wave travel times (Fishwick et al., 2008).
Periods considered are 50-120 s and the fundamental and first
four higher modes have been used where possible, leading to good
sensitivity down to ~250 km depths. It contains a greater number
of source-receiver paths (>13,000) compared to other Australian
models. However, it uses an a priori crustal model that remains
fixed throughout the inversion, resulting in noticeable smearing of
crustal velocities into the upper mantle. Checkerboard tests indi-
cate that features ~300 km in diameter at lithospheric depths are
well resolved, and where higher mode information is included.

For comparison, we include LAB maps derived from three ad-
ditional upper mantle seismic tomography datasets with global
coverage in Extended Data Figure 1. These include the 3D2015-
07Sv model of Debayle et al. (2016), the CAM2016 model of Ho
et al. (2016) and Priestley et al. (2018), and a version of SL2013sv
into which we have blended the regional updates SL2013NA in
North America (Schaeffer & Lebedev, 2014), AF2019 in Africa
(Celli et al., 2020a), and SA2019 in South America and the South
Atlantic Ocean (Celli et al., 2020b) to produce a combined model
SLNAAFSA. For the continental analyses in Australia, we also con-
sider regional model AuSREM of Kennett et al. (2013) and Y14 of
Yoshizawa (2014). Deposit locations are compared with all seven
of our new LAB maps in the Supplementary Information, in ad-
dition to eleven previously published LAB maps derived from a
mixture of heat flow data, seismic tomography datasets, and po-
tential field data. Many giant sediment hosted mineral deposits lie
along LAB edges defined by these other studies, testifying to the
robustness of the observed relationship.

Parameterising anelasticity. Seismic tomography models pro-
vide images of the upper mantle and have been extensively used
to constrain its thermomechanical structure, composition, and
the depth of the lithosphere-asthenosphere boundary (Priestley &
McKenzie, 2006; An & Shi, 2006; Goes et al., 2012; Afonso et al.,
2016; Cammarano & Guerri, 2017; Klocking et al., 2018; Afonso
et al., 2019). For accurate mapping from Vg into temperature, it
is essential to include the effect of anelasticity on this conversion
(Karato, 1993; Cammarano et al., 2003). When a viscoelastic ma-
terial such as the mantle is cold, deformation associated with pas-
sage of acoustic energy is predominantly elastic, yielding a linear
dependence of Vg on temperature referred to as the anharmonic
velocity. As temperature increases, a special case of viscoelastic
deformation known as anelasticity becomes increasingly impor-
tant and gives rise to a strongly non-linear relationship between
Vs and temperature. This behaviour has been extensively stud-
ied in laboratory experiments on silicates and organic analogues of
mantle rocks, revealing that the strength of the anelastic regime
varies with both the frequency of seismic waves and as a function
of material properties, such as melting temperature and grain size
(Jackson et al., 2002; Sundberg & Cooper, 2010; McCarthy et al.,
2011; Takei et al., 2014; Faul & Jackson, 2015). Several stud-
ies have attempted to parameterise these complex dependencies,
and have been regularly updated as forced oscillation and creep
experiments in the laboratory have been pushed towards increas-
ingly realistic frequencies, pressures, temperatures, grain sizes and
strain rates (Faul & Jackson, 2005; Jackson & Faul, 2010; Takei,
2017). In this study, we adopt the parameterisation of Yamauchi
& Takei (2016), which includes effects of anelasticity in pre-melt
conditions (temperatures above ~ 90% of melting temperature)
and is outlined in full in the Supplementary Information.

Xenolith and xenocryst thermobarometry. Temperature es-
timates across a range of depths are required to generate a se-
ries of Vg—temperature—pressure tie points in order to calibrate
the regional seismic tomography models. We therefore assemble
a suite of fifteen Australian paleogeotherms derived from thermo-
barometric analysis of mantle xenoliths and xenocrysts (Supple-
mentary Information). These come from a range of settings within
both thick and thin lithosphere. Localities with thin lithosphere
tend to have data obtained from whole xenolith samples, typically
hosted in basaltic volcanic products. For these cases, the compo-
sitions of multiple phases (garnet, clinopyroxene, orthopyroxene
and olivine) can be obtained that all equilibrated under the same
pressure-temperature (P—T) conditions. In these samples, we use
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Extended Data Figure 1: Global lithospheric thickness maps obtained from calibration of four upper mantle surface wave
tomography models. (a) SL2013sv model (Schaeffer & Lebedev, 2013). Symbols = deposit locations; area proportional to estimate
of total contained mass of metal (either lead plus zinc, or copper) in mega-tonnes (Mt); unknown deposit size given 2 Mt symbol; colour
= ore body formation age (billion years); unknown age plotted in grey; circles = clastic-dominated lead-zinc (PbZn-CD); triangles
= Mississippi Valley type lead-zinc (PbZn-MVT); squares = sedimentary copper (Cu-sed). (b) Associated CDFs for sediment-hosted
deposits and random continental locations. (c—d) Same for the 3D2015-07Sv model (Debayle et al., 2016). (e—f) Same for the CAM2016
model (Ho et al., 2016; Priestley et al., 2018). (g-h) Same for the SLNAAFSA model, generated by blending regional updates from
North America (SL2013NA), Africa (AF2019), and South America (SA2019) into the global SL2013sv model (Schaeffer & Lebedev,
2014; Celli et al., 2020a,b). Note that CDFs for all tomography models show a significant difference from the distribution of random
continental locations.
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a thermometer that exploits exchange of calcium and magnesium
between orthopyroxene and clinopyroxene (Taylor, 1998), and a
barometer based upon aluminium exchange between orthopyrox-
ene and garnet, given by Equation (5) of Nickel & Green (1985).
This approach therefore requires compositions of garnet, diopside
(clinopyroxene) and enstatite (orthopyroxene) for each xenolith,
and we only use samples with all three of these minerals present.
This barometer and thermometer pair both also depend upon the
temperature and pressure, respectively. These two equations are
therefore solved simultaneously by iteration to obtain equilibra-
tion P-T conditions. Samples are discarded if they fail more than
one of the eight oxide, cation and equilibration checks suggested
by Nimis & Griitter (2010).

Despite all samples containing garnet, a small number return
depths as shallow as ~25 km (see Bullenmerri, Monaro, Mt St
Martin, and Sapphire Hill). The presence of garnet in xenoliths
from shallow depths is well documented. The garnet-spinel tran-
sition can occur at pressures as low as 1 GPa (~30 km depth) in
pyroxenite and 1.5 GPa (~45 km depth) in lherzolite, with the
exact pressure of the transition depending on relative abundance
of Cr and Al in each assemblage (Gasparik, 1984; Klemme, 2004;
Nimis & Griitter, 2010). Our shallow samples are dominantly py-
roxenites and mostly give pressures larger than the 1 GPa lower
limit. Of these four sites with shallower samples, we select only
Bullenmerri and Monaro for the anelasticity calibration, as these
geotherms also contain samples at greater depths. In both cases,
the deeper samples are consistent with the shallow results.

Analyses from locations on thicker lithosphere are predomi-
nantly obtained from heavy mineral concentrates generated during
diamond exploration (plus rare diamond inclusions and occasional
whole peridotite xenoliths), where the association of one mineral
grain with any other has been lost. Thus, the approach outlined
in the preceding paragraphs using multiple phases is unavailable,
and we instead turn to single grain combined thermobarometers
for deriving equilibration P-T conditions. For these samples, we
use the chrome-in-diopside barometer that exploits the exchange
of chromium between clinopyroxene and garnet (Equation (9) of
Nimis & Taylor, 2000). It uses only diopside compositions, but
requires that garnet was also present in the source region. The
associated thermometer exploits enstatite-in-diopside, again using
only diopside compositions but requiring that orthopyroxene was
present within the source. The temperature is given by Equa-
tion (17) of Nimis & Taylor (2000). Again, these two equations
must be solved by iteration to obtain P-T conditions for each diop-
side grain. Calibration on laboratory experiments has shown that
this thermobarometer may become inaccurate at low pressures and
at temperatures <700°C (Nimis & Griitter, 2010). We therefore
only use P-T estimates derived from this thermobarometer that
yield depths >60 km and pass both of the clinopyroxene cation
and oxide checks.

There are two sources of error to consider for each suite of
P-T estimates. The first is uncertainty in the microprobe analy-
ses of elemental oxide concentrations in each of the mineral sam-
ples. For the three-mineral thermobarometer, this introduces un-
certainty of £30°C and £10 km at low temperatures (~700°C),
reducing to £10°C and +3 km by ~1200°C (Mather et al., 2011).
For the diopside-only thermobarometer, uncertainties are larger at
£70°C and £12 km for low temperatures (~600°C) and £15°C
and +3 km for higher temperatures (~1200°C) (Mather et al.,
2011). However, these uncertainties in pressure and tempera-
ture are positively correlated, such that samples broadly move
up and down the geothermal gradient, with limited effect on the
best fitting geotherm. The second and more significant source
of uncertainty arises from error in the thermobarometers them-
selves, which are calibrated on laboratory samples over a range of
pressure-temperature conditions and do not necessarily trade-off in
the same manner. Quoted uncertainties are £50°C and +15 km
for the three-mineral, and +100°C and £15 km for the diopside-
only thermobarometer (Nimis & Taylor, 2000; Nimis & Griitter,
2010; Mather et al., 2011).

Fitting a geotherm to P-T estimates. For each locality,
P-T estimates derived from thermobarometry are entered into
FITPLOT to constrain the best-fitting paleogeotherm (McKen-
zie et al., 2005; Mather et al., 2011; Supplementary Infor-
mation). Within the crust, we adopt a constant conductiv-
ity of 2.5 W m~! °C~!, whilst a pressure- and temperature-
dependent parameterisation is used within the mantle (Osako
et al., 2004). Bulk crustal radiogenic heat production is assumed
to be 0.7 puW m~3, with a standard deviation of 0.2 pyW m~—3
(Jaupart et al., 2007). Crustal thickness at each location is ob-

tained from the AusMoho model with standard deviation assigned
as 10% of the total thickness (Kennett et al., 2011). We assume
a potential temperature of 1330 = 50°C, which is consistent with
both seismological observations and the thickness and geochem-
istry of mid-ocean ridge basalts, assuming a dry lherzolite source
using a corner-flow melting parameterisation (Dalton et al., 2014;
Katz et al., 2003; Shorttle et al., 2014). Kinematic viscosity of the
mantle is set to 2 x 1016 m? s~1, with a standard deviation of
0.7 orders of magnitude, which is consistent with constraints from
glacial isostatic adjustment (Lau et al., 2016). Thermal parame-
ters that are consistent with the melting parameterisation are used
to calculate the adiabatic gradient, including a reference density of
po = 3.3 Mg m~3, thermal expansivity of « = 3 x 1075 °C~! and
specific heat capacity of Cp = 1187 J kg—! °C~!. Uncertainty in
the crustal thickness, radiogenic heat production, mantle potential
temperature, and kinematic viscosity are propagated through FIT-
PLOT using a Monte Carlo approach. 1000 combinations of these
four parameters are randomly drawn assuming Gaussian distribu-
tions of the uncertainties. Geotherms are strongly consistent in the
vicinity of P-T constraints, but can vary by +50°C when greater
than ~30 km from a P-T estimate (Supplementary Information).

Calibrating Vg-to-temperature conversion. Some of the
anelasticity parameters have been directly constrained by forced
oscillation experiments on borneol (Yamauchi & Takei, 2016).
Others, however, are material properties that must be indepen-
dently determined. A widely adopted approach is to fix these
parameters for a given mineral assemblage, often calculated using
mineral physics tables and a thermodynamic Gibbs energy min-
imisation algorithm (Stixrude & Lithgow-Bertelloni, 2005; Con-
nolly, 2009; Stixrude & Lithgow-Bertelloni, 2011; Holland & Pow-
ell, 2011; Cottaar et al., 2014). In this manner, an anelastic con-
version can be used in a forward sense to map between Vg and
temperature (An & Shi, 2006; Cammarano et al., 2009; Goes et al.,
2012; Dannberg et al., 2017; Cammarano & Guerri, 2017). How-
ever, inferred temperature structures are variable as a result of
uncertainty in the mantle’s chemical composition and grain size,
and differences in absolute Vg between tomography models arising
from different reference models and regularisation schemes.

An alternative approach to constraining these material proper-
ties is to invert real-Earth observations of the relationship between
temperature, shear-wave velocity, attenuation and viscosity in the
upper mantle (Priestley & McKenzie, 2006; Afonso et al., 2013a,b;
Yamauchi & Takei, 2016). The general philosophy is that there
are certain properties that are ‘known’ about Earth, including the
typical thermal structure of oceanic lithosphere (Richards et al.,
2018), the average adiabatic gradient within the convecting man-
tle (Connolly, 2009), the attenuation structure of the upper mantle
beneath old oceanic lithosphere (Dalton et al., 2009), and the bulk
diffusion creep viscosity of the upper mantle from studies of glacial
isostatic adjustment (Lau et al., 2016). Thus any thermal model
inferred from shear-wave velocities should be compatible with these
observations. This general approach was pioneered by Priestley &
McKenzie (2006) and Priestley & McKenzie (2013). The approach
has been further refined by (Richards et al., 2020, under review)
and we adopt their approach for calibration of global tomography
models (see Supplementary Information).

For the Australian regional tomography models, we cannot
use oceanic observations for calibration due to insufficient offshore
coverage, and instead use the better constrained paleogeotherms
derived from thermobarometry on mantle xenoliths (in combina-
tion with the adiabatic gradient). Away from three close together
sites in South Australia in the vicinity of the Gawler Craton, it
is notable that the global SL2013sv model provides a surprisingly
good fit to the Australian paleogeotherms, despite being calibrated
independently (Supplementary Information). This observation is
unexpected for two reasons. First, the nominal resolution of the
global model is lower than the local models. There are only six
seismometers in Australia (located in the far west, north and east
of the continent, with none in South Australia), and the density of
crossing ray paths is much lower than in Europe, Asia, North, and
South America (Schaeffer & Lebedev, 2013). Secondly, the Aus-
tralian geotherms occur in continental lithosphere that is thought
to be chemically depleted by melt extraction, reducing the quantity
of garnet and clinopyroxene with respect to more fertile oceanic
mantle. Nevertheless, the global model calibrated on fertile mantle
constraints provides a good match to independent Vg—T-P obser-
vations in depleted continental lithosphere. This result implies
that temperature plays the dominant role in controlling variations
in seismic wave speed in the shallow mantle, whilst the effects
of compositional variation are substantially smaller (Goes et al.,
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2000; Priestley & McKenzie, 2006; Schutt & Lesher, 2006).

Mapping the lithosphere-asthenosphere boundary (LAB).
A recent study on the thermal structure of oceanic lithosphere
found that the 1175 + 50°C isotherm provides a good match to
seismological observations of the lithosphere-asthenosphere bound-
ary (Richards et al., 2018). In this study, we therefore adopt this
isotherm as a proxy for lithospheric thickness beneath the conti-
nents. The temperature (T') as a function of depth (z) is extracted
from the Vg model and %—Z is calculated over 25 km increments.
Starting from the surface and progressing downwards, when tem-
perature passes the 1175°C threshold, LAB depth is calculated
using linear interpolation, with one important exception. In loca-
tions of thick crust, low Vg values at shallow depths arising from
crustal bleeding can lead to lithospheric mantle being erroneously
interpreted as hot. In the regional seismic tomography models,
this crustal bleeding can be observed down to ~125 km in some
locations (see calibration Figure S7 in Supplementary Informa-
tion). To circumvent this issue, when an inverted temperature
gradient is found at shallow depths, we move on to deeper lev-
els until temperature starts to increase with depth. This crustal
bleeding is only considered down to 200 km. Maximum LAB depth
is limited to 350 km or the deepest slice in the seismic tomography
model. Our 1175°C isotherm LAB proxy is shallower than used
in some other studies that define the LAB using the intersection
of conductive and adiabatic temperature gradients in the thermal
boundary layer (typically occurring at temperatures 1350-1450°C;
McKenzie et al., 2005; Mather et al., 2011; Priestley & McKenzie,
2013). However, in addition to matching oceanic observations, the
1175°C isotherm corresponds to lower homologous temperatures,
where uncertainty in anelastic parameters has a smaller impact on
the recovered LAB.

As in previous studies using seismic tomography (e.g. Priest-
ley & McKenzie, 2013; Steinberger & Becker, 2018; Priestley et al.,
2018; Afonso et al., 2019), our LAB map exhibits regions of thick
lithosphere in some subduction zones (e.g. west coast of South
America, south Alaska and Japan). Many of these features are
likely to represent subducting slabs rather than cratonic litho-
sphere. None of the giant (>10 Mt of contained metal) sediment-
hosted deposits is found in these settings, although some minor
sedimentary copper deposits do occur, particularly in the Andes.
These deposits may well represent distal components of porphyry
coppers, but we have left them in our sedimentary copper dataset
in line with pre-existing classification schemes. It is possible to
manually exclude potential slab-related features from the analysis
utilising the Slab2 model(Hayes et al., 2018; Supplementary Infor-
mation). Doing so actually improves the results of statistical tests,
with the chances of the relationship between sediment-hosted de-
posits and the edge of cratonic lithosphere being random reducing
by a factor of three. This occurs because the continental area
within 200 km of the 170 km LAB contour decreases from 34.3%
to 31.0%, while only marginally increasing the proportion of small
outlier deposits. Nevertheless, we have deliberately retained these
regions in the main manuscript in order to avoid introducing sub-
jectivity and bias into our LAB maps, as opinions are likely to
differ on which features to exclude. Furthermore, some studies ar-
gue that over long periods of time, thick lithosphere may actually
be generated at subduction zones by thrust stacking (Cook et al.,
1999). Thus, exclusion of these features is potentially unwarranted.

Test suites of random continental locations. In order to test
the statistical significance of real deposit locations, a test suite of
random points on a sphere have been generated by randomly se-
lecting two variables, a and b, in the range 0-1 and converting into
longitude, 6, and latitude, ¢, using area-normalised relationships

(1)
(2)

These are subsequently filtered to select only those points that
lie onshore (Supplementary Information). For each location, the
closest approach to the 170 km lithospheric thickness contour is
calculated and the resulting distances are plotted in a cumulative
distribution function (CDF).
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Kolmogorov-Smirnov statistical tests. We use the two-
sample Kolmogorov-Smirnov test to examine whether the differ-
ence between two cumulative distribution functions is significant,
given their respective population sizes (Kolmogorov, 1933). The
D-value is the maximum magnitude of the difference between two
CDFs at any point. The test calculates the probability that a
D-value of this magnitude might accidentally occur, had the two
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CDF's been randomly selected from the same underlying popula-
tion. The probability, P, is approximated using

)

where p and ¢ are the number of samples in each CDF and D is
the D-value expressed as a fraction between 0 and 1. For each
Kolmogorov-Smirnov test, a number of random points are gen-
erated that is equivalent to the number of real deposits of that
type (109 for PbZn-CD, 147 for PbZn-MVT and 139 for sedimen-
tary copper). Given the low sample size for some of the deposit
classes, the distribution of this random set can vary somewhat from
the true average distribution of random continental locations. We
therefore draw a test set in this manner 100 times and report the
Kolmogorov-Smirnov statistics associated with each separate test
within a histogram. For PbZn-CD deposits, the D-value between
the real non-weighted, regionally enhanced CDF and each random
CDF is individually calculated, yielding a mean and standard de-
viation of D = 0.36 4 0.05, with extremes of 0.26-0.46. For the
combined sediment-hosted deposits in Figure 3, the equivalent val-
ues are D = 0.27 4 0.02 with extremes of 0.22-0.32. A D-value
of 0.27 for the 395 combined sedimentary-hosted deposits suggests
that the probability this CDF is drawn from randomly distributed
continental points is less than 1 in 1012 (Supplementary Informa-
tion).
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Thermal modelling of lithospheric rifting. Rifting of conti-
nental lithosphere causes subsidence of the surface to form a basin
that progressively infills with sediments. An initial syn-rift subsi-
dence phase occurs during lateral extension and vertical thinning of
the crust and lithospheric mantle, which is contemporaneous with
normal faulting. Following cessation of extension, faulting stops
and post-rift thermal subsidence occurs as hot, upwelled astheno-
spheric mantle conductively cools back to an equilibrium litho-
spheric thickness (McKenzie, 1978). To predict the subsidence and
basal heat flow of the basin, we model the 1-dimensional thermal
evolution of the lithosphere during rifting using a finite difference
scheme. Following McKenzie (1978), we assume thinning occurs
by pure shear and that vertical heat transfer dominates.

For each rift scenario, we select an initial lithospheric tem-
plate. For regular continental lithosphere, the crustal thickness
is set to 30 km and the total lithospheric thickness to 140 km,
which matches results from plate cooling models of oceanic litho-
sphere (Richards et al., 2018) and places the 1175°C isotherm at
~ 120 km. Radiogenic heat production in the mantle is set to zero,
whilst the crustal value is tuned to 1.0 uW m~3 such that the
steady state geotherm yields a surface heat flow of ~63 mW m~2,
which is the average for Phanerozoic continental lithosphere (Lu-
cazeau, 2019) For cratonic lithosphere, we assume an initial crustal
thickness of 50 km, lithospheric thickness of 280 km (1175°C
isotherm at ~ 240 km), and crustal radiogenic heat production of
0.57 kW m~3, which yields an initial surface heat flux consistent
with the average of ~48 mW m~2 for Archean and cratonic areas
(Lucazeau, 2019) Based on the typically low paleowater depth of
sediments found in proximal portions of these basins and the high
supply of clastic material from adjacent cratons, we assume the
basin is constantly filled by sediments. We subsequently predict
the temperature of the sediment pile using the basal heat flux and
a constant sediment conductivity of 2.5 W m~! K~1, assuming a
steady state conductive geotherm and negligible internal heat gen-
eration. Details of the finite difference scheme, thermal parameter-
isations, and individual model runs are given in the Supplementary
Information.
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1 Summary of selected seismic tomography models

Our LAB maps are based on recent, high-resolution shear wave tomography models that are constructed from large
quantities of surface wave data. For the global map, we use vertically polarized shear wave velocity from SL2013sv upper
mantle-only model, which represents the isotropic component of their azimuthally anisotropic velocities (Schaeffer &
Lebedev, 2013). The model is constructed from a combination of body and surface waves, including fundamental and
higher modes. Periods considered are 11-450 s, ~ 750, 000 seismograms are included, and misfits are calculated between

8" overtone. Crucially, simultaneous inversion for the crustal model results

synthetics and the full waveform up to the 1
in minimal smearing of slow crustal velocities down into the upper mantle, thereby allowing us to use more depth
slices in our Vg to temperature calibration. Checkerboard resolution tests indicate that features ~ 600 km in diameter
at lithospheric depths are generally well resolved. Finer features should be resolvable in regions with dense ray path
coverage, such as North America, Europe and southeast Asia.

The SL2013sv model contains only 6 seismometers in Australia, so has limited resolution within this continent.
Therefore, we also investigate three regional seismic tomography models to generate high resolution maps for the

Australian continent. The main model used throughout this paper is the radially isotropic Vg model FR12 of Fishwick
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Figure S1: 100 km depth slice through Australian seismic tomography models. Black/green crosses = paleogeotherms used as
constraints/tests in anelasticity calibration. (a) FR12 = regional isotropic Vs (Fishwick & Rawlinson, 2012). (b) AuSREM = regional Vsyv
(Kennett et al., 2013). (c) Y14 = regional Vgv (Yoshizawa, 2014). (d) SL2013sv = global Vsy (Schaeffer & Lebedev, 2013).
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Figure S2: 175 km depth slice through Australian seismic tomography models. Black/green crosses = paleogeotherms used as
constraints/tests in anelasticity calibration. (a) FR12 = regional isotropic Vs (Fishwick & Rawlinson, 2012). (b) AuSREM = regional Vgsv
(Kennett et al., 2013). (c) Y14 = regional Vgv (Yoshizawa, 2014). (d) SL2013sv = global Vv (Schaeffer & Lebedev, 2013).

& Rawlinson (2012), which is derived from Rayleigh wave travel times (Fishwick et al., 2008). Periods considered are 50—
120 s and the fundamental and first four higher modes have been used where possible, leading to good sensitivity down
to ~ 250 km depths. It contains a greater number of source-receiver paths (> 13,000) compared to other Australian
models. However, it uses an a priori crustal model that remains fixed throughout the inversion, resulting in noticeable
smearing of crustal velocities into the upper mantle. Checkerboard tests indicate that features ~ 300 km in diameter
at lithospheric depths are well resolved.

The second regional model is AUSREM and is a hybrid model constructed by linear combination of several previous
studies (Kennett et al., 2013). It combines FR12 with YK04 and AMSAN.19 (Yoshizawa & Kennett, 2004; Fichtner
et al., 2010). YKO04 is a radially anisotropic Rayleigh wave model using > 8000 ray paths for the fundamental mode
and ~ 2000 for the first three higher modes, yielding a maximum period range of 40-150 s. It includes off-great circle
and finite frequency effects, but also uses a fixed crustal model. AMSAN.19 is a radially anisotropic, 3D waveform,
spectral element model that uses an inversion scheme based on the adjoint approach (Fichtner et al., 2009a,b). Periods
considered are 30-200 s and a fixed crustal model is used. Due to the computationally intensive methodology, ~ 3,000
waveforms are used in this inversion.

The third and final regional model considered in this study is the radially anisotropic Y14 (Yoshizawa, 2014). It
3
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Figure S3: 250 km depth slice through Australian seismic tomography models. Black/green crosses = paleogeotherms used as
constraints/tests in anelasticity calibration. (a) FR12 = regional isotropic Vg (Fishwick & Rawlinson, 2012). (b) AuSREM = regional Vgv
(Kennett et al., 2013). (c) Y14 = regional Vgy (Yoshizawa, 2014). (d) SL2013sv = global Vsy (Schaeffer & Lebedev, 2013).

combines Rayleigh waves (8000 fundamental, ~ 2500 higher mode) and Love waves (approximately two-thirds as many)
with periods ~ 25-200s, corrected for local crustal structure using a fixed crustal model. It adopts the same three-step
inversion procedure as YK04 (Yoshizawa & Kennett, 2004). All three models are plotted alongside the global SL2013sv

model in Figures S1, S2 and S3. At any given location within the continent, Vg varies between models by ~ 0.1 km s1.



2 Parameterisation for anelasticity at seismic frequencies

As introduced in the Methods section, we have adopted the parameterisation of Yamauchi & Takei (2016) to convert
shear wave velocity into temperature, which includes effects of anelasticity in pre-melt conditions (temperatures above

~ 90% of melting temperature). Vg is defined as

Ve 1 141+ (J2/]1)? %N 1 1)
* T Ve 2 ~ Vol

where p is the density and J; and Js represent real and imaginary components of the complex compliance, J*, which is

a quantity describing the sinusoidal strain resulting from the application of a unit sinusoidal stress. J; represents the

strain amplitude in phase with the driving stress, whilst the J> component is § out of phase, resulting in dissipation.

These terms contain a high temperature background absorption band and and an additional low temperature absorption

peak, expressed as

Ji(rh) = Ju |1+ AB[OE]O‘B + \/?Ap op {1 —erf <h1\[7/§’c{;§]> }] 2)
Jo(7h) = JUg [AB[Tg]aB + Ap exp (-W)] Ty (3)

where Jy is the unrelaxed compliance and the third term on the right of Equation (3) represents viscous relaxation. Ap
= 0.664 and ap = 0.38 represent the amplitude and slope of the high temperature background stress relaxation, whilst

Ap and op represent the amplitude and width of the relaxation peak superimposed on the background trend and are

given by
4
0.01 for 7' < 0.91
0.01 +0.4(T" —0.91) for 0.91 < T’ < 0.96
Ap(T") = (4)
0.03 for 096 <T' <1
0.03 + B(dm) for T > 1
and
4 for T' < 0.92
op(T') =4 +37.5(T" —0.92) for 0.92<T' <1 (5)
7 for 7/ > 1

where T" = Tls is homologous temperature, with 1" the temperature and T the solidus temperature, both in Kelvin.

¢m 1s the melt fraction and S(¢,,) describes the direct poroelastic effect of melt, which is assumed to be not important
within the upper mantle where only very low volumes of melt are expected to be retained (~ 0.1%; McKenzie, 2000;
Takei, 2017). For this case, Jy is the inverse of the unrelaxed shear modulus, py (P, T), such that

Opw Ouy

JU(PaT)_l:MU(PaT):M%+87(T—To)+a7(P—Po) (6)

where ,u?] is the unrelaxed shear modulus at surface pressure-temperature conditions, the differential terms are assumed

to be constant and the pressure, P, in GPa is linearly related to the depth, z, in km by P = z5. The normalised
shear wave period, 74, in Equations (2) and (3) is equal to 2;5_M, where Ty = uiU is the normalised Maxwell relaxation

timescale and 75 = 7% is the Rayleigh wave period most sensitive to ambient velocity structure at that depth (Forsyth,
1992). 7} represents the normalised shear-wave period associated with the centre of the low temperature relaxation

peak, assumed to be 6 x 107°. The steady-state diffusion creep viscosity, 7, is

() [ G- (-8



where d is the grain size, m the grain size exponent (assumed to be 3 for this diffusion creep deformation mechanism),
R the gas constant, E, the activation energy and V, the activation volume. Subscripts [X], refer to reference values,
assumed to be d, = 1 mm, P, = 1.5 GPa and T,, = 1200°C for the upper mantle. In this study, we make the simplifying
assumption that d = d,, which indicates an endmember scenario whereby lateral changes in Vg within the upper mantle
arise purely from variations in temperature rather than grain size. It is also possible that grain size may vary significantly
within the shallow mantle, but remains poorly constrained (Behn et al., 2009; Dannberg et al., 2017). A, represents the

extra reduction of viscosity due to an increase in E, near the solidus, expressed as

1 for T < T}
Ay(T') = T ) for T/ < T 8
"7( ) exp T’(l*Té) Il(’)/) or Tn = " <1 ( )
v lexp(\o) for 7" >1

where T, 7’7 = 0.94 is the homologous temperature above which the effective activation energy increases beyond its original
value and v = 5 is the factor of additional viscosity reduction. A¢ describes the direct effect of melt on viscosity, also
assumed to be negligible at low melt volumes. The solidus temperature, Ty, is fixed to a value of 1326°C at 50 km

equivalent to the dry peridotite solidus of Hirschmann (2000), and linearly increases below this depth according to

oT
0z

Ty(z) = 1599 + —(z — 50) (9)

where 887;3 is the solidus gradient. We use a temperature-dependent, compressible density, p(P, T'), following the approach

of Grose & Afonso (2013). First, we define a linear temperature-dependence on thermal expansivity, a(7'), such that
a(T)=ap+ T (10)

where ap = 2.832 x 107° K~ ! and a; = 0.758 x 1078 K2 are constants calibrated from mineral physics experiments
(Bouhifd et al., 1996). To include pressure-dependence, the isothermal volume change, (Vy/V)r is calculated at each

pressure using a Brent minimisation algorithm and the third-order Birch-Murnaghan equation of state

5
3

7 2
3 Vo\? Vo 3 Vo'\3
P=-K — | - = 1+ -(Kp—4 — -1 11
2" (V>T <V>T { +4( =4 <V>T ]} )
where Ky = 130 GPa is the bulk modulus at zero pressure and K/, = 4.8 is the pressure-derivative of the isothermal

bulk modulus. The associated isothermal density change with pressure, p(P), is given by

o(P) = po (E)T (12)

where pg = 3.33 Mg m ™3 is the density of mantle at surface pressure and temperature. The effect of pressure on thermal
expansivity is included according to

A0~ () oo {0 (), 1]} 13)

where 7 = 6 is the Anderson-Griineisen parameter. Thus, the final density, p(P,T'), can be calculated using

o(P.T) = po (VO)T {1 |28 [oor - 1)+ Sz - mp)] | (14)

Vv a(T)

where Ty = 273 K is temperature at the surface. In a similar manner to Equation (1), the shear-wave attenuation, le,

QE1:J?<1+\/12(J2/J1)2>12‘]2 (15)

can be defined as

J1 Jl

6



3 Thermobarometry of mantle xenoliths and xenocrysts

In order to calibrate the anelasticity parameterisation for Australian regional seismic tomography models, a series of local
Vs-T-P tie points are required. For temperature estimates, we have assembled a suite of Australian paleogeotherms
derived from thermobarometric analysis of mantle xenoliths and xenocrysts from fifteen locations in thick and thin
lithosphere (Figure S4; Nickel & Green, 1985; Nimis & Taylor, 2000; Taylor, 1998). As outlined in the methods, the
resulting P-T estimates are entered into FITPLOT to generate palacogeotherms (Figure S5; Mather et al., 2011).
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Figure S4: Location of Australian xenolith and xenocryst suites. Labels give site name and age (in million years); black crosses

= locations used to constrain anelasticity calibration, green crosses = locations used to visually test validity of results; red/blue colours =
lithospheric thickness (from Figure 2b), derived from FR12 seismic tomography model (Fishwick & Rawlinson, 2012).
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Figure S5: Australian paleogeotherms derived from xenolith and xenocryst thermobarometry. Labels give site name and age (in
million years) from Figure S4; red circles = P-T estimates derived from multiphase thermobarometry (Nickel & Green, 1985; Taylor, 1998);
blue circles = P-T estimates derived from single chrome diopside thermobarometry (Nimis & Taylor, 2000); dashed line = crustal thickness
from AusMoho (Kennett et al., 2011); solid line = FITPLOT optimal paleogeotherm (Mather et al., 2011); coloured band = spread of 1000
geotherms from Monte Carlo FITPLOT analysis (Methods).



4 Inverse calibration of anelasticity parameterisation

Anelasticity parameters Ag, ap, 7p, 8(¢m), 7, T, é and A\¢ have been directly constrained by forced oscillation experiments
on borneol (Yamauchi & Takei, 2016). However, u?j, agL—TU, 85”—]2], Ny Eq, V, and Ts(z) are material properties that must
be independently determined. As outlined in the Methods, we adopt the methodology of Richards et al. (2020) to
invert a suite of observational constraints. First, the SL2013sv global Vs model is stacked in oceanic regions to calculate
average Vg as a function of depth and lithospheric age (Schaeffer & Lebedev, 2013). The age grid and optimal thermal
model for a cooling oceanic plate are taken from Richards et al. (2018).

Due to the limited vertical resolution of tomographic models (25-50 km), we extract a suite of Vg versus temperature
tie-points by taking the average Vg between 75 km and 100 km and cross-plotting it with temperature obtained from
the thermal model at 87.5 km, which marks the midpoint of this depth range. A second curve is obtained using the

100 km and 125 km depth slices. Misfit, Hy, between predicted and observed Vg is

me vk (U0) e

where sz are observed shear-wave velocities with associated standard deviation o;j, sz is the prediction from Equa-
tion (1), M = 76 is the number of age bins at a given depth and N is the number of depth slices (two in this case).
A second suite of tie-points is created by assuming that temperatures are isentropic at depths well below the upper
thermal boundary layer. We calculate average Vg as a function of depth over oceanic regions in the global model, and
over the whole spatial domain in regional models. Over the depth range 225400 km, beyond which the resolving power
of surface waves drops significantly, these values are combined with an isentrope calculated for a potential temperature
of 1333 °C and an adiabatic gradient determined using a reference density of py = 3.3 Mg m~3, thermal expansivity of
a =3 x 107° °C~! and specific heat capacity of Cp = 1187 J kg~—! °C~!. Misfit for the isentrope, Hy, is

N 2
1 Vio _ V;C
Hy = N Z <0i> (17)

=1

It has been observed that over the depth range 150-400 km, both Vg and le are relatively consistent for oceanic
ages > 100 Ma (Adenis et al., 2017). Over this age range, we stack the QRFSI12 attenuation model of Dalton et al.
(2009), generating a suite of le to Vg tie-points as a function of depth. Equations (1) and (15) are coupled such
that average temperature is obtained from the average Vg, rather than assuming isentropic temperatures extend up to

150 km. Misfit, Hs, between observed and predicted attenuation is

iy = Nz(Q_”‘Q ) (15)

We also adopt a bulk diffusion creep viscosity of 7.y = 3 X 10%° Pa s for the upper mantle (~ 100670 km) obtained from

glacial isostatic adjustment studies (Lau et al., 2016), and compare it to the average predicted value for 225-400 km

depths obtained from Equation (7). Misfit, Hy, is calculated using

1 1 & i
Hy=\|—"=7= ({N Z logyg [Wf]} — logyg [Uref]) (19)

108210 [UZ] i=1

where 7§ is predicted viscosity and the viscosity uncertainty, o;, is assumed to be one order of magnitude. Finally, for
calibration of regional tomography models where these global oceanic observations are unavailable, we take the better
constrained paleogeotherms derived from thermobarometry on mantle xenoliths. Argyle, Boowinda Creek, Bullenmerri,
Ellendale, Merlin, Monaro, Monk Hill, Orroroo and Wandagee are used to directly constrain each anelasticity model.
None of these paleogeotherms show evidence of having been perturbed by heating events immediately prior to xenolith

entrainment, and we therefore take the calculated P-T conditions to represent ambient mantle conditions immediately
9



Table 1: Optimal anelasticity parameters for each seismic tomography model.

Model 1Y (GPa) 88“—7? (MPa °C~1) ‘?9“—13 n- (Pas) E, (kJmol™') V, (cm?® mol™1) aTS (°C km™1)
SL2013sv 78.2 -20.0 2.67 4.45 x 1072 400 0.092 0.919
CAM2016 78.5 -19.8 2.38  9.99 x 10%? 467 0.012 0.886
3D2015-07Sv 74.1 -16.0 2.20 1.45 x 10%2 300 0.000 0.895
SLNAAFSA® 74.8 -16.5 2.47 1.17 x 10%! 104 0.009 1.011
FR12 69.0 -11.7 2.83 1.31 x 10%2 963 0.000 4.500
AuSREM 70.5 -9.6 2.18 9.31 x 10?2 1000 1.831 1.249
Y14 73.3 -10.1 1.67 1.18 x 10%! 100 30.00 4.500

@ blend of SL2013sv, SL2013NA, AF2019, and SA2019 (Schaeffer & Lebedev, 2013, 2014; Celli et al., 2020a,b).

prior to entrainment. Paleogeotherms derived from three-mineral thermobarometer P-T estimates that are either very
shallow (Mt St Martin) or pass only seven of the eight oxide and cation checks (Bow Hill, Cone 32, Sapphire Hill) are
considered less robust and only used to visually check results of the conversion, as are diopside-only estimates that have
a very narrow depth range (Jugiong) or exhibit large spread (Cleve). For each paleogeotherm, we extract temperatures
every 5 km from the base of the thermal boundary layer up to either 125 km in regions with thick lithosphere, or 50 km
for those with thin (< 100 km) lithosphere. These variable top depths minimise the impact of potential crustal bleeding
artefacts. Extracting Vg(z) values at each paleogeotherm location yields a suite of Vg to temperature tie-points. Misfit,

Hs, is calculated from

s ﬁ;( Vc) (20)

where M is the number of paleogeotherms, N is the number of tie-points associated with each geotherm and o;; reflects
uncertainty in the Vg measurement, assumed to be a constant 0.1 km s~! which captures typical variations between

different tomography models at a given location. Combined misfit, H, is given by

w1 Hy + woHy + w3Hs + wyHy + w5 Hs
w1 + wo + w3 + wq + ws

H:

(21)

where w represents weighting applied to each misfit constraint. H is minimised in two steps. Initially, a parameter sweep
is performed to identify the approximate location of the global minimum. ,u?] is varied between 69-82 GPa (in increments
of 1 GPa), g—é,f between —20 and —8 MPa °C~! (2 MPa °C~! increments), g—]‘é between 1.5-2.9 (0.2 increments), 7,
between 10!7-10% Pa s (10°® Pa s increments), E, between 100-1000 kJ mol~! (100 kJ mol~! increments), V,, between
0-30 cm® mol™! (2 cm® mol~! increments) and % between 0-4.5 °C km~! (0.25 °C km~! increments). These extrema
are chosen to exceed the range of previous parameter estimates obtained from laboratory experiments and other studies
(Priestley & McKenzie, 2013; Yamauchi & Takei, 2016; Jain et al., 2018). Secondly, Powell’s conjugate gradient algorithm
is used to further minimise H using best-fitting parameters from the initial sweep as the starting point (Press et al.,
1992). There are two broad sets of parameter trade-offs. The first occurs between parameters controlling anharmonic
velocities (,uU, 7, and d"”) The second is between parameters controlling anelastic effects (n,, E,, Vg, and %).
The change in misfit value, H, along each of these trade-offs is minor, such that multiple parameter combinations yield
similar conversions between Vg and temperature (Richards et al., 2020). This effect means that whilst the uncertainty
on each anelastic parameter may be high for a given tomography model, the resulting mantle temperature structures
remain largely consistent.

For calibration of the four global models, we set w1 = 10, wo = 1, wg = 2, wy = 2 and ws = 0. In the case of
SL2013sv, the minimum misfit is # = 0.568 and occurs when uf; = 78.2 GPa, 94U = —20.0 MPa °C~!, %4 — 267,
Ny = 4.45 x 10?2 Pa s, E, = 400 kJ mol~!, V, = 0.092 cm® mol~! and % = 0.919 °C km~'. These parameters are
then used to convert the full three-dimensional Vg model to temperature. Optimal anelasticity parameters for each of
the calibrated seismic tomography models are listed in Table 1. For comparison, the optimal misfit for CAM2016 is
H = 0.929 and for 3D2015-07Sv is H = 0.887, which is partly why we prefer the SL2013sv model. Our blended global
model SLNAAFSA achieves the lowest optimal misfit of H = 0.533.

For Australian regional models, we constrain the calibration using the nine most reliable paleogeotherms. All
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Figure S6: Vs as a function of depth at sites of fifteen Australian paleogeotherms. Labels give site name (locations in Figure S4);
red = global SL2013sv modelSchaeffer & Lebedev (2013); purple = regional FR12 modelFishwick & Rawlinson (2012); blue = regional AuSREM
modelKennett et al. (2013); orange = regional Y14 modelYoshizawa (2014).

weights are set to zero except for wo = 1 and ws = 10. The minimum misfit for FR12 is H = 0.590 and occurs when
1Y = 69.0 GPa, % = —11.7 MPa °C~1, 940 — 2.83 5, = 1.31 x 10?2 Pas, E, = 1000 kJ mol~', V, = 0 cm® mol~!
and %7;3 =4.50 °C km™!.

The predicted geotherm from each tomography model is compared to the paleogeotherms in Figures S6 and S7.

Note that the global model SL2013sv yields good fits to paleogeotherms away from south Australia (Monk Hill, Orroroo
and Cleve), despite being lower resolution than the local models and being calibrated completely independently of this
information (red lines in Figure S7). Conversely, regional models often provide a poorer fit to the full range of the

paleogeotherms and can exhibit substantial crustal bleeding artefacts at depths shallower than ~ 125 km.
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Figure S7: Calibration of anelasticity parameterisation on Australian paleogeotherms. Labels give site name and inferred age
of paleogeotherms in million years (locations in Figure S4); sites Argyle to Wandagee are used to constrain calibration; sites Bow Hill to
Sapphire Hill are used to visually check output; dashed line = crustal thickness from AusMohoKennett et al. (2011); solid line = optimal
FITPLOT geotherm from Figure S5; purple = regional FR12 modelFishwick & Rawlinson (2012); blue = regional AuSREM modelKennett et al.
(2013); orange = regional Y14 modelYoshizawa (2014); red = global SL2013sv modelSchaeffer & Lebedev (2013), for comparison, calibrated
independently of palaeogeotherm constraints.
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It is important to note that of the nine geotherms used to calibrate the anelasticity parameterisation for the regional

FR12 model, two are only constrained by a single P-T estimate (Orroroo and Boowinda Creek). We have therefore tested

the effect of removing these two sites from the calibration scheme. As Figure S8 shows, there is no discernible effect

on the inferred temperature structure. Given this result and that these two samples pass all of the thermobarometry

cation and oxide tests, we have chosen to keep Orroroo and Boowinda Creek within the set of nine geotherms used in

calibration of local tomography models.
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paleogeotherms in million years (locations in Figure S4); red line = FR12 model calibrated using sites Argyle through Wandagee; green line
= same but excluding Boowinda Creek and Orroroo from the calibrations set.
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5 Global lithospheric thickness maps

We have calibrated two other recent surface wave tomography models that each have global coverage (3D2015-07Sv
and CAM2016; Debayle et al., 2016; Priestley et al., 2018). In addition, we have generated a higher resolution version
of SL2013sv, referred to as SLNAAFSA, by blending in three regional updates including SL2013NA in North America,
AF2019 in Africa, and SA2019 in the South Atlantic Ocean (Schaeffer & Lebedev, 2014; Celli et al., 2020a,b). The
lithospheric thickness maps for all four global models are visually similar and are shown in the extended data figure of
the manuscript and available in ASCIl, GeoTIFF and GMT NetCDF formats in the online Supplementary Information.
All four exhibit robust relationships with sediment-hosted deposits.

A histogram of global lithospheric thickness derived from the SL2013sv model is shown in Figure S9 and reveals
a bi-modal population, with peaks at ~ 90 km and ~ 190 km, separated by a minimum at 150 km. There is also a
noticeable drop-off deeper than 200 km, which we attribute to a change in the gradient of Vg with depth in the initial

starting profile used to construct the tomography model.

0 50 100 150 200 250 300 350
LAB Depth (km)

Figure S9: Area-weighted histogram of global LAB depths. LAB derived from the SL2013sv tomography model (Schaeffer & Lebedev,
2013); black bars = oceanic regions; red bars = continental regions.
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For comparison, we also provide seven previously published global lithosphere-asthenosphere boundary (LAB) maps
derived from a mixture of heat flow data, seismic tomography datasets, and potential field data. Interestingly, many
giant sediment hosted mineral deposits lie along LAB edges defined by these other studies, testifying to the robustness

of the observed relationship.

Total Metal (Mt): 80 40 20 10 5
Po+2zn(CD) () O O 0 o o
Po+Zn(MVT) X/ vV v 9 v =

Cu(sed) [J] O O o o

Deposit Age (Ga) Lithospheric Thickness (km)

0.0 0.5 1.0 15 2.0 50 100 150 200 250 300

Figure S10: Previously published global maps of depth to the lithosphere-asthenosphere boundary. Symbols = sediment-hosted
deposit locations; area proportional to estimate of total contained mass of metal (Mt = megatonnes); unknown deposit size given 1 Mt symbol;
colour = ore body formation age (billion years); unknown age plotted in grey; circles = clastic-dominated lead-zinc (PbZn-CD); triangles =
Mississippi Valley type lead-zinc (PbZn-MVT); squares = sedimentary copper (Cu-sed). (a) LAB derived from surface heat flow measurements
(Artemieva, 2006); (b) LAB derived from surface wave tomography (Priestley & McKenzie, 2013); (c) LAB derived from vertical shear-wave
travel time anomalies in the continents (Bird et al., 2008); (d) LAB derived by Steinberger & Becker (2018) from SL2013sv tomography model
(Schaeffer & Lebedev, 2013); (e) LAB derived from surface wave tomography (Pasyanos et al., 2014); (f) LAB derived from surface wave
tomography (Priestley et al., 2018); (g) LAB derived from joint inversion of seismic, potential field and geochemical data (Afonso et al., 2019);
(h) LAB derived in this study using SL2013sv tomography model (Schaeffer & Lebedev, 2013).
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6 Australian lithospheric thickness maps

For each of the Australian regional seismic tomography models considered in this study, we have individually calibrated
and mapped out the LAB in a consistent manner. The resulting maps for Australia are shown in Figure S11, whilst
in Figure S12 we compare our preferred FR12 regional model to previously published maps of LAB depth beneath

Australia.

110° 120° 130° 140° 150° 110° 120° 130° 140° 150°

FR12 this study AuSREM this study

Y14 this study SL2013sv this study

110° 120° 130° 140° 150° 110° 120° 130° 140° 150°
Total Metal (Mt): 80 40 20 10 5 <2
Deposit Age (Ga) Lithospheric Thickness (km) Pb +2n (CD) O O O 0oo
m m Pb + Zn (MVT) v VYV V v v v
0.0 0.5 1.0 1.5 2.0 50 100 150 200 250 300 Cued) [ ] 0 O O o o
Cu(loce) 3¢ Y¢ * A x =

Figure S11: Depth to lithosphere-asthenosphere boundary from individually calibrated Australian seismic tomography mod-
els. Black contour = 170 km LAB thickness; green/black crosses = paleogeotherms used/unused in anelasticity calibration; other symbols
= sediment-hosted deposit locations; area proportional to estimate of total contained mass of metal (Mt = megatonnes); unknown deposit
size given 2 Mt symbol; colour = ore body formation age (billion years); unknown age plotted in grey; circles = clastic-dominated lead-zinc
(PbZn-CD); triangles = Mississippi Valley type lead-zinc (PbZn-MVT); squares = sedimentary copper (Cu-sed); stars = iron-oxide-copper-
gold (IOCG). (a) regional calibration of FR12 (Fishwick & Rawlinson, 2012). (b) regional calibration of AuSREM (Kennett et al., 2013). (c)
regional calibration of Y14 (Yoshizawa, 2014). (d) global calibration of SL2013sv (Schaeffer & Lebedev, 2013).
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Figure S12: Depth to lithosphere-asthenosphere boundary beneath Australia from previous studies. Black contour = 170 km
LAB thickness; green/white crosses = paleogeotherms used/unused in anelasticity calibration; other symbols = sediment-hosted deposit
locations; area proportional to estimate of total contained mass of metal (Mt = megatonnes); unknown deposit size given 2 Mt symbol;
colour = ore body formation age (billion years); unknown age plotted in grey; circles = clastic-dominated lead-zinc (PbZn-CD); triangles =
Mississippi Valley type lead-zinc (PbZn-MVT); squares = sedimentary copper (Cu-sed); stars = iron-oxide-copper-gold (IOCG). (a) Original
AuSREM (Kennett et al., 2013). (b) DRIC15 (Davies et al., 2015). (c) Upper bound of Y14 (Yoshizawa, 2014). (d) Lower bound of Y14
(Yoshizawa, 2014). (e) CRWF14, derived using FR12 tomography (Czarnota et al., 2014; Fishwick & Rawlinson, 2012). (f) FR12 LAB model
generated in this study.
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7 Kolmogorov-Smirnov Statistical Tests

In order to test the statistical significance of real deposit locations, test suites of random points on a sphere are generated
(Methods). Example test suites of 100, 1000 and 10,000 points are shown in Figure S13.

2 - % : Total = 322
] Onshore = 100

R ol e R T Sille - e i Y
o T & YUEE W e my ik Onshore = 1000

Total = 34551
Onshore = 10000

Figure S13: Distribution of random points on the surface of a sphere. Green circles = onshore points; red = offshore. (a) Example
set of 100 onshore points. (b) Example set of 1000 onshore points. (c) Example set of 10,000 onshore points.
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Figure S14: Cumulative distribution functions for random continental points with distance from the SL2013sv-derived 170 km
LAB thickness contour. Grey lines = 100 CDFs for a set of 109 random points in the continents; black points with error bars = mean
and standard deviation of all 100 CDF's within each 10 km bin; red line = CDF for a set of 10,000 random continental points.

For each Kolmogorov-Smirnov test, a number of random points are generated that is equivalent to the number of
real deposits of that type (109 for PbZn-CD, 147 for PbZn-MVT and 139 for Cu-sed). Given the low sample size for
some of the deposit classes, the distribution of this random set can vary somewhat from the true average distribution
of continental locations. We therefore draw a test set in this manner 100 times (Figure S14). These random CDFs are
relatively consistent but have some outliers. The D-value and Kolmogorov-Smirnov statistic between each random CDF

and the real one is calculated and reported within a histogram (Figure S15).
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Figure S15: D-values for all 395 sediment-hosted base metal deposits. Histogram of D-values for ensemble of 100 random CDF's
calculated for each random test set compared with the non-mass-weighted, locally enhanced CDF; inset lists mean and standard deviation of
D-values; associated probabilities shown across top.
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8 Effect of subducting slabs on deposit statistics

The relationship between seismic wavespeed and temperature results in a tomography model at depths > 150 km
imaging cold subducting slabs as fast velocities, in addition to those associated with thick, cold cratonic lithosphere.
Thus it is possible that some of the features imaged in our LAB maps are not related to cratonic lithosphere. Examples
include features along the Andean, Caribbean, Aleutian, Japanese, Philippines, Indonesian, and eastern Mediterranean

subduction zones (Figure S16).

9 —— 4
! : . . .

0 100 200 300 400 500 600
Depth to shallowest slab (km)

Figure S16: Subduction zones and areas of thick lithosphere. Depth of shallowest subducting slabs in the global Slab2 model (Hayes
et al., 2018); red lines = 170 km thickness contours in LAB derived from SL2013sv that are potentially related to subducting slabs; green
lines = other contours of thick cratonic lithosphere.

None of the giant (> 10 Mt contained metal) sediment-hosted deposits are located at these subduction zones.
Nevertheless, some of the smaller deposits can be, such as those in South America, Indonesia and Turkey. We have
therefore manually excised 170 km LAB contours that may potentially be related to slabs (red polygons on Figure S16)
and repeated the statistical tests.

The CDF for all sediment-hosted base metal deposits is essentially unchanged by this procedure, with ~ 85% of
total metal still found within 200 km of the 170 km contour (Figure S17¢). However, the deposit statistics are actually
improved, with the D-value increasing from 0.270 + 0.020 to 0.276 4+ 0.022, changing the probability of the relationship
occurring by random chance from 1 in 3.35 trillion to 1 in 10.6 trillion. The reason for this is that the reduction in
contour extent results in fewer random continental locations falling near the line, with the percentage of total continental
area within 200 km of the 170 km LAB thickness contour dropping from 34.3% to 31.0%.

Nevertheless, we have chosen to use the full, non-excised LAB in the paper. Manual identification of potential
slabs is a subjective process, with results dependent upon an individual’s opinion. Furthermore, it is possible that
rifted cratonic fragments may be transported into subduction zone settings (Cook et al., 1999), and thus not all of
these subduction zone features are necessarily anomalous. We therefore prefer to keep our testing of the veracity of the

observed relationship between LAB thickness and ore deposit locations as objective as possible.
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Figure S17: Effect of removing potentially anomalous features in subduction zone settings on deposit statistics. (a) Cumulative
distribution functions for global sediment-hosted base metals with respect to all 170 km LAB thickness contours (green and red polygons
in Figure S16); dotted line = simple count of number of deposits with increasing distance from the 170 km contour; solid black line =
deposits weighted by mass of contained metal; grey line/bounds = mean and standard deviation of 100 sets of equivalent number of randomly
drawn continental locations. (b) Histogram of D-values for ensemble of 100 random CDFs calculated for a random test set of continental
points compared with the non-mass-weighted CDF. (¢) and (d) same but using 170 km LAB thickness contours with potentially anomalous
subduction zone features removed (only green polygons in Figure S16).
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9 Rift modelling of continental lithosphere

To predict the subsidence and basal heat flow of a basin formed by rifting, we model the thermal evolution of the
lithosphere during extension. Following McKenzie (1978), we assume thinning occurs by pure shear and that vertical

heat transfer dominates. We start with the one-dimensional heat flow equation

or o
ot 0z

or

IO(T7P7X)CP(T7X) 9z

[k(TPX) ] + H(X) (22)
where t is time, z is depth, T is temperature, P is pressure, X is composition, p is density, C'p is the isobaric specific
heat capacity, k is the thermal conductivity, and H is the internal radiogenic heat production.

We solve Equation (22) numerically using an unconditionally stable time- and space-centered Crank-Nicholson finite-

difference scheme with a predictor-corrector step (Press et al., 1992). Equation (22) is recast as

n 2
_ kn-i—lTn-‘rl kn-i—l + kn—‘r (AZ +1) ( TO% . 4+ MmO ) Tn+1 kn-i—lTn-‘rl
i1t it T AL Pj~pj T Pj “Pj i+ T
(Azm)2 n n n ( n)2 n n n n ny\2
% BTy = By 4k — S (0 Oy + ) | T+ K Ty + 2(A27)°Hj (23)

where At is the time step, Az is the depth spacing between nodes, and n and j are the time and depth indices,
respectively. Equation (23) is solved by tridiagonal elimination (Press et al., 1992). For the initial predictor phase of
each time step, m = n, whilst in the subsequent corrector phases, m = n 4+ 1. We use a Lagrangian reference frame,
whereby Az is initially set to 1 km and updates using the strain rate for each timestep. Timesteps are calculated using
a Courant-Friedrichs-Lewy condition with the Courant number set equal to five, such that

(24)

2. )
At = min [ijcpj]

k;

and T typically convergences to within a tolerance of 0.001°C after two corrector phases. The strain rate is constant
during rifting and is set by rift duration and a stretching factor, 5, which is the ratio of initial to final crustal thickness.

For the crustal layer, we adopt constant thermal parameters of Cp = 750 J kg™! K= and k = 2.5 W m~! K~
Crustal density is p = 2800 kg m 3 for regular continental lithosphere and is p = 2900 kg m~3 for cratonic lithosphere,
in accordance with expectations for an increase in bulk density with increasing crustal thickness (Christensen & Mooney,
1995). For the mantle, we use temperature and pressure dependent parameters that have been derived from experimental
data on olivine. Density is calcuated according to Equation (14), with po = 3330 kg m~ in regular lithospheric mantle,
and 3280 kg m ™3 in cratonic lithosphere, which has been chemically depleted by melt extraction. The effect of pressure
on heat capacity is minimal throughout the upper ~ 300 km of the mantle (Hofmeister, 2007). We therefore use the

Korenaga & Korenaga (2016) purely temperature-dependent parameteristaion

Cp(T)=c)y— —=— = 25
P(T)=co- o (25)
where c¢g = 1580, ¢; = 12230 and ¢, = 1694 x 105. Mantle conductivity is pressure- and temperature-dependent and
includes contributions from both phonons (lattice conductivity, k) and photons (radiative conductivity, k;.qq, which is

poorly constrained by experimental data). Total conductivity is expressed using

dln (k)
opP

K(T, P) = riae(T)p(T, P)Cp(T) exp [ P] T kyaa(T) (26)

where 8ln( ) = 0.05Wm K~ GPa~! (Hofmeister, 2007). k4 (T) is the temperature-dependent lattice diffusivity and

is given by

T — T T — T
Kiat(T) = [/{0 + K1 exp ( 0> + K3 exp ( 0)} x 1076 (27)

K2 K4
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Figure S18: Regular continental lithosphere with § = 2 and 25 Myr rift duration. (a) Thermal evolution of the lithosphere. (b)
Density evolution of the lithosphere. (c) Heat flow through the top of the crust. (d) Sediment-loaded subsidence of the basin, coloured by
temperature structure of the sedimentary pile.

where kg = 0.565, k1 = 0.67, ke = 590, k3 = 1.4, kg = 135, and Ty = 273 K (Pertermann & Hofmeister, 2006). The
parameterisation for k,,q is taken from Grose & Afonso (2013), based on earlier work by Hofmeister (2005), and is given

by

T —Ty)? T —Tg)?
kraa(T) = A, exp (T =Ta)” 2“‘) + B, exp (T =Ts) 23) (28)
where
—d'? —Vd
A, =18 [1 — exp < 015 >} — [1 — exp <T>] (29)
B = 117exp (=) 4 6exp (=L (30)
AR P 70
_ 0315 _d
Ta = 490 + 1850 exp ( 0835 ) + 875exp <m) (31)
—Vd
Ty = 2700 4 9000 exp (%) (32)
—Vd
24 = 167.5 + 505 exp (%;) (33)
_d0.94
rp = 465+ 1700 exp ( 0175 ) (34)

and d is the grain size in centimeters, assumed to be d = 0.5 cm.

For the finite difference scheme boundary conditions, we fix the surface node to have T' = Ty = 273 K, whilst
the initial basal node has an adiabatic value of (1606 + 0.44z) K, equivalent to a potential temperature of 1333°C. In
cratonic areas, the lithospheric mantle is thicker than standard continental lithosphere and has been chemically depleted.
During the rift phase, this basal node shallows through time and non-depleted asthenospheric mantle rises adiabatically
beneath. If this basal node becomes shallower than the initial thickness of standard continental lithosphere, we update

the index at which this lower boundary condition is applied to the node closest to this standard depth. Heat flow
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Figure S19: Regular continental lithosphere with 8 = 10 and 25 Myr rift duration. (a) Thermal evolution of the lithosphere. (b)
Density evolution of the lithosphere. (c) Heat flow through the top of the crust. (d) Sediment-loaded subsidence of the basin, coloured by
temperature structure of the sedimentary pile.

through the top of the crust, Qg (t), and subsidence, S(t), are calculated according to

Qn

STL

(ko + k) (T — T¢')

20z

Zj pg‘Az" — Z}] p(]?Azo

PJ — Pinfill

(35)

(36)

where J is the index of the node at the depth of the original lithospheric thickness, p; is the adiabatic density of standard
mantle at this depth, and p;,, riy = 2200 kg m~3 is the density of material that infills the basin, which we assume to be
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Figure S20: Cratonic continental lithosphere with $ =2 and 100 Myr rift duration. (a) Thermal evolution of the lithosphere. (b)
Density evolution of the lithosphere. (c) Heat flow through the top of the crust. (d) Sediment-loaded subsidence of the basin, coloured by

temperature structure of the sedimentary pile.
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sediments. Figures S18-S20 show the results of thermal modelling of rifting continental lithosphere on basin subsidence

and temperature of the sedimentary pile.

10 Regional deposit maps

Regional maps of Africa, Europe, Asia, Australia, Antarctica, North and South America are provided, showing the
global SL2013sv LAB model (except for Australia) with known sediment-hosted base metal deposits.
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Figure S21: Distribution of sediment-hosted base metal deposits as a function of lithospheric thickness in Africa. Global LAB
derived from SL2013sv tomography model using a calibrated anelasticity parameterisation (Schaeffer & Lebedev, 2013; Yamauchi & Takei,
2016); black dashed contour = 170 km LAB thickness; symbols = deposit locations; area proportional to estimate of total contained mass of
metal (Mt = megatonnes); unknown deposit size given 1 Mt symbol; colour = ore body formation age (billion years); unknown age plotted
in grey; circles = clastic-dominated lead-zinc (PbZn-CD); triangles = Mississippi Valley type lead-zinc (PbZn-MVT); squares = sedimentary
copper (Cu-sed).
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Figure S22: Distribution of sediment-hosted base metal deposits as a function of lithospheric thickness in Europe. Global LAB
derived from SL2013sv tomography model using a calibrated anelasticity parameterisation (Schaeffer & Lebedev, 2013; Yamauchi & Takei,
2016); black dashed contour = 170 km LAB thickness; symbols = deposit locations; area proportional to estimate of total contained mass of
metal (Mt = megatonnes); unknown deposit size given 1 Mt symbol; colour = ore body formation age (billion years); unknown age plotted
in grey; circles = clastic-dominated lead-zinc (PbZn-CD); triangles = Mississippi Valley type lead-zinc (PbZn-MVT); squares = sedimentary
copper (Cu-sed).
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Figure S23: Distribution of sediment-hosted base metal deposits as a function of lithospheric thickness in Asia. Global LAB
derived from SL2013sv tomography model using a calibrated anelasticity parameterisation (Schaeffer & Lebedev, 2013; Yamauchi & Takei,
2016); black dashed contour = 170 km LAB thickness; symbols = deposit locations; area proportional to estimate of total contained mass of
metal (Mt = megatonnes); unknown deposit size given 1 Mt symbol; colour = ore body formation age (billion years); unknown age plotted

in grey; circles = clastic-dominated lead-zinc (PbZn-CD); triangles = Mississippi Valley type lead-zinc (PbZn-MVT); squares = sedimentary
copper (Cu-sed).
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Figure S24: Distribution of sediment-hosted and IOCG base metal deposits as a function of lithospheric thickness in Australia.
Regional LAB derived from FR12 tomography model using a calibrated anelasticity parameterisation (Fishwick & Rawlinson, 2012; Yamauchi
& Takei, 2016); black dashed contour = 170 km LAB thickness; symbols = deposit locations; area proportional to estimate of total contained
mass of metal (Mt = megatonnes); unknown deposit size given 1 Mt symbol; colour = ore body formation age (billion years); unknown
age plotted in grey; circles = clastic-dominated lead-zinc (PbZn-CD); triangles = Mississippi Valley type lead-zinc (PbZn-MVT); squares =
sedimentary copper (Cu-sed); stars = iron-oxide-copper-gold (IOCG).
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Figure S25: Lithospheric thickness in Antarctica. Global LAB derived from SL2013sv tomography model using a calibrated anelasticity
parameterisation (Schaeffer & Lebedev, 2013; Yamauchi & Takei, 2016); black dashed contour = 170 km LAB thickness; coloured segments
= approximate extent of principal territorial claims by sovereign states.
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Figure S26: Distribution of sediment-hosted base metal deposits as a function of lithospheric thickness in North America.
Global LAB derived from SL2013sv tomography model using a calibrated anelasticity parameterisation (Schaeffer & Lebedev, 2013; Yamauchi
& Takei, 2016); black dashed contour = 170 km LAB thickness; symbols = deposit locations; area proportional to estimate of total contained
mass of metal (Mt = megatonnes); unknown deposit size given 1 Mt symbol; colour = ore body formation age (billion years); unknown
age plotted in grey; circles = clastic-dominated lead-zinc (PbZn-CD); triangles = Mississippi Valley type lead-zinc (PbZn-MVT); squares =
sedimentary copper (Cu-sed).
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Figure S27: Distribution of sediment-hosted base metal deposits as a function of lithospheric thickness in South America.
Global LAB derived from SL2013sv tomography model using a calibrated anelasticity parameterisation (Schaeffer & Lebedev, 2013; Yamauchi
& Takei, 2016); black dashed contour = 170 km LAB thickness; symbols = deposit locations; area proportional to estimate of total contained
mass of metal (Mt = megatonnes); unknown deposit size given 1 Mt symbol; colour = ore body formation age (billion years); unknown
age plotted in grey; circles = clastic-dominated lead-zinc (PbZn-CD); triangles = Mississippi Valley type lead-zinc (PbZn-MVT); squares =

sedimentary copper (Cu-sed).
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11 Inventory of base metal deposits

Figures S30-S32 show deposit locations, age distributions with respect to lithospheric thickness, and Kolmogorov-
Smirnov statistical test results for each individual deposit type compiled in this study (Methods). These are followed
by tabulated information and associated references for each individual deposit, which is also available as a spreadsheet

through the online Supplementary Information.
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Figure S28: 109 clastic-dominated lead-zinc deposits from Table 2. (a) LAB derived from SL2013sv tomography model using a
calibrated anelasticity parameterisation (Schaeffer & Lebedev, 2013; Yamauchi & Takei, 2016). Circles = deposit locations; area proportional
to estimate of total contained mass of metal (Mt = megatonnes); unknown deposit size given 1 Mt symbol; colour = ore body formation
age (billion years); unknown age plotted in grey. (b) Different approaches for generating cumulative distribution functions. Dotted line =
simple count of number of deposits with increasing distance from the 170 km contour in global LAB map; blue line = simple count where
Australian LAB has been replaced with regionally enhanced map (Figure S11a); solid black line = deposits weighted by mass of contained
lead and zinc on regionally enhanced map; grey line/bounds = mean and standard deviation of 100 sets of equivalent number of randomly
drawn continental locations, with respect to regionally enhanced LAB. (c) Histogram of 100 D-values calculated for each random test set and
a non-mass-weighted, locally enhanced CDF (blue CDF); inset lists mean and standard deviation of D-values; associated probabilities shown
across top. (d) Histogram of deposit occurrence as a function of lithospheric thickness, coloured by deposit age.

32



PbZn-MVT
n=147
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Figure S29: 147 Mississippi Valley-type lead-zinc deposits from Table 3. (a) LAB derived from SL2013sv tomography model using a
calibrated anelasticity parameterisation (Schaeffer & Lebedev, 2013; Yamauchi & Takei, 2016). Circles = deposit locations; area proportional
to estimate of total contained mass of metal (Mt = megatonnes); unknown deposit size given 1 Mt symbol; colour = ore body formation
age (billion years); unknown age plotted in grey. (b) Different approaches for generating cumulative distribution functions. Dotted line =
simple count of number of deposits with increasing distance from the 170 km contour in global LAB map; blue line = simple count where
Australian LAB has been replaced with regionally enhanced map (Figure S1la); solid black line = deposits weighted by mass of contained
lead and zinc on regionally enhanced map; grey line/bounds = mean and standard deviation of 100 sets of equivalent number of randomly
drawn continental locations, with respect to regionally enhanced LAB. (c) Histogram of 100 D-values calculated for each random test set and
a non-mass-weighted, locally enhanced CDF (blue CDF); inset lists mean and standard deviation of D-values; associated probabilities shown
across top. (d) Histogram of deposit occurrence as a function of lithospheric thickness, coloured by deposit age.
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Figure S30: 139 sedimentary copper deposits from Table 4. (a) LAB derived from SL2013sv tomography model using a calibrated
anelasticity parameterisation (Schaeffer & Lebedev, 2013; Yamauchi & Takei, 2016). Circles = deposit locations; area proportional to estimate
of total contained mass of metal (Mt = megatonnes); unknown deposit size given 2 Mt symbol; colour = ore body formation age (billion
years); unknown age plotted in grey. (b) Different approaches for generating cumulative distribution functions. Dotted line = simple count of
number of deposits with increasing distance from the 170 km contour in global LAB map; blue line = simple count where Australian LAB has
been replaced with regionally enhanced map (Figure S1la); solid black line = deposits weighted by mass of contained copper on regionally
enhanced map; grey line/bounds = mean and standard deviation of 100 sets of equivalent number of randomly drawn continental locations,
with respect to regionally enhanced LAB. (¢) Histogram of 100 D-values calculated for each random test set and a non-mass-weighted, locally
enhanced CDF (blue CDF); inset lists mean and standard deviation of D-values; associated probabilities shown across top. (d) Histogram of
deposit occurrence as a function of lithospheric thickness, coloured by deposit age.

34



Ni-Cu-PGE
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Figure S31: 108 magmatic nickel-copper-platinum group element deposits from Table 5. (a) LAB derived from SL2013sv tomogra-
phy model using a calibrated anelasticity parameterisation (Schaeffer & Lebedev, 2013; Yamauchi & Takei, 2016). Circles = deposit locations;
area proportional to estimate of total contained mass of metal (Mt = megatonnes); unknown deposit size given 0.5 Mt symbol; colour = ore
body formation age (billion years); unknown age plotted in grey. (b) Different approaches for generating cumulative distribution functions.
Dotted line = simple count of number of deposits with increasing distance from the 170 km contour in global LAB map; blue line = simple
count where Australian LAB has been replaced with regionally enhanced map (Figure S11a); solid black line = deposits weighted by mass of
contained nickel on regionally enhanced map; grey line/bounds = mean and standard deviation of 100 sets of equivalent number of randomly
drawn continental locations, with respect to regionally enhanced LAB. (c) Histogram of 100 D-values calculated for each random test set and
a non-mass-weighted, locally enhanced CDF (blue CDF); inset lists mean and standard deviation of D-values; associated probabilities shown
across top. (d) Histogram of deposit occurrence as a function of lithospheric thickness, coloured by deposit age.
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VMS
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Figure S32: 947 volcanogenic massive sulphide deposits from Table 6. (a) LAB derived from SL2013sv tomography model using a
calibrated anelasticity parameterisation (Schaeffer & Lebedev, 2013; Yamauchi & Takei, 2016). Circles = deposit locations; area proportional
to estimate of total contained mass of metal (Mt = megatonnes); unknown deposit size given 0.5 Mt symbol; colour = ore body formation age
(billion years); unknown age plotted in grey. (b) Different approaches for generating cumulative distribution functions. Dotted line = simple
count, of number of deposits with increasing distance from the 170 km contour in global LAB map; blue line = simple count where Australian
LAB has been replaced with regionally enhanced map (Figure S11a); solid black line = deposits weighted by mass of contained copper, lead
and zinc on regionally enhanced map; grey line/bounds = mean and standard deviation of 100 sets of equivalent number of randomly drawn
continental locations, with respect to regionally enhanced LAB. (¢) Histogram of 100 D-values calculated for each random test set and a
non-mass-weighted, locally enhanced CDF (blue CDF); inset lists mean and standard deviation of D-values; associated probabilities shown
across top. (d) Histogram of deposit occurrence as a function of lithospheric thickness, coloured by deposit age.
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Cu porphyry
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Figure S33: 691 copper porphyry deposits from Table 7. (a) LAB derived from SL2013sv tomography model using a calibrated
anelasticity parameterisation (Schaeffer & Lebedev, 2013; Yamauchi & Takei, 2016). Circles = deposit locations; area proportional to estimate
of total contained mass of metal (Mt = megatonnes); unknown deposit size given 2 Mt symbol; colour = ore body formation age (billion
years); unknown age plotted in grey. (b) Different approaches for generating cumulative distribution functions. Dotted line = simple count of
number of deposits with increasing distance from the 170 km contour in global LAB map; blue line = simple count where Australian LAB has
been replaced with regionally enhanced map (Figure S11a); solid black line = deposits weighted by mass of contained copper on regionally
enhanced map; grey line/bounds = mean and standard deviation of 100 sets of equivalent number of randomly drawn continental locations,
with respect to regionally enhanced LAB. (¢) Histogram of 100 D-values calculated for each random test set and a non-mass-weighted, locally
enhanced CDF (blue CDF); inset lists mean and standard deviation of D-values; associated probabilities shown across top. (d) Histogram of
deposit occurrence as a function of lithospheric thickness, coloured by deposit age.
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Table 2: Global compilation of 109 clastic-dominated Pb-Zn deposits shown in Figure S28, building extensively on Taylor et al. (2009). Ga

= billion years; Mt = million tonnes; ND = no data.

Deposit State/Region Country Lon.% Lat.® Age Ore Cu Zn Pb Cu Zn Pb References
(Ga) Mt) (%) (%) (%) (M) (Mt) (Mt)
Sureda & Martin (1990); Gemmell et al. (1992);
Jujuy Argentina -65.70 -23.20 0.483 30.0 ND 6.20 5.50 ND 1.9 1.7
Aguilar Singer et al. (2009)
Sureda & Martin (1990); Gemmell et al. (1992);
Esperanza Jujuy Argentina -66.00 -23.29 0.483 0.0 ND ND ND ND ND ND
Singer et al. (2009)
Smith & Croxford (1973); Williams (1978a,b);
Rye & Williams (1981); Logan et al. (1990);
HYC (McArthur Northern
Australia 136.10 -16.43 1.637 227.0 0.20 9.25 4.10 0.5 21.0 9.3 Eldridge et al. (1993); Cooke et al. (1998); Page
River) Territory
et al. (2000); Carr et al. (2001); Ireland et al.
(2004); Symons (2007)
Northern
Myrtle Australia 136.03 -16.58 1.639 43.6 ND 4.09 0.95 ND 1.8 0.4 Rox Resources (2020)
Territory
Walters & Bailey (1998); Bodon (1998); Carr
Cannington Queensland Australia 140.92 -21.87 1.665 43.8 ND 4.40 11.60 ND 1.9 5.1
et al. (2001)
Century Queensland Australia 138.63 -18.75 1.573 94.6 ND 13.10 1.80 ND 12.4 1.7 Broadbent et al. (1998); Carr et al. (2001)
Chloe-Jackson-Stella
Queensland Australia 143.99 -18.61 1.673 4.6 0.20 4.80 2.00 0.0 0.2 0.1 Kositcin et al. (2009)
(Mt Misery)
Connor (1990); Davidson & Dixon (1992);
Dugald River Queensland Australia 140.15 -20.25 1.662 53.0 ND 12.50 1.90 ND 6.6 1.0 Dixon & Davidson (1996); Carr et al. (2001);
MMG (2020)
Denaro et al. (1997); Evins et al. (2007); Lees &
Einasleigh barite Queensland Australia 144.10 -18.51 1.686 ND ND ND ND ND ND ND
Buckle (2009); Kositcin et al. (2009)
Hilton-George Page et al. (2000); Carr et al. (2001); Chapman
Queensland Australia 139.47 -20.57 1.655 227.0 ND 11.31 5.40 ND 25.7 12.3
Fisher (2004)
Jones et al. (1999); Carr et al. (2001);
Kamarga Queensland Australia 138.84 -18.81 1.614 10.4 ND 2.70 0.20 ND 0.3 0.0
Geological Survey of Queensland (2020)
Carr & Smith (1977); Carr (1984); Hancock &
Lady Loretta Queensland Australia 139.07 -19.77 1.633 12.7 ND 14.20 4.80 ND 1.8 0.6 Purvis (1990); Carr et al. (2001); Glencore
(2020)
Williams & Heinemann (1993); Carr et al.
Maramungee Queensland Australia 140.92 -21.58 1.675 1.8 ND 4.40 ND ND 0.1 ND (2001)
Smith et al. (1978); Forrestal (1990); Painter
Mount Isa Queensland Australia 139.48 -20.73 1.652 150.0 ND 7.00 6.00 ND 10.5 9.0 et al. (1999); Page et al. (2000); Carr et al.
(2001)
Vaughan & Stanton (1986); Williams et al.
Pegmont Queensland Australia 140.68 -21.84 1.664 8.6 ND 3.50 7.70 ND 0.3 0.7
(1998); Carr et al. (2001); Pegmont (2020)
Lawrence & Rafter (1962); Both & Smith
South (1975); Plimer (1977, 1986); Page et al. (2005);
Broken Hill Australia 141.47 -31.97 1.685 280.0 0.14 8.50 10.00 0.4 23.8 28.0
Australia Parr et al. (2004); Huston et al. (2006); Groves
et al. (2008)
South Belperio et al. (1998); Haines et al. (2009);
Mount Torrens Australia 139.30 -34.88 0.518 0.7 ND 1.60 6.40 ND 0.0 0.0
Australia Skwarnecki & Fitzpatrick (2003)
South
Pinnacles Australia 141.39 -32.09 1.695 0.8 ND 2.50 11.00 ND 0.0 0.1 Parr (1994); Parr et al. (2004)
Australia
South Belperio et al. (1998); Both (1990); Seccombe
Wheal Ellen Australia 138.93 -35.19 0.518 0.1 ND 25.00 20.00 ND 0.0 0.0
Australia et al. (1985); Haines et al. (2009)
Filizchai Zagatala Azerbaijan 46.47 41.79 0.181 100.0 0.64 4.50 2.00 0.6 4.5 2.0 Singer et al. (2009); Taylor et al. (2009)
Daitx (1996); Misi et al. (1999); Singer et al.
Canoas Paran Brazil -48.95 -24.83 1.700 1.3 ND 3.26 3.02 ND 0.0 0.0
(2009); Taylor et al. (2009)
Daitx (1996); Singer et al. (2009); Taylor et al.
Perau Paran Brazil -49.00 -24.85 1.700 3.3 ND 1.88 4.13 ND 0.1 0.1 (2009)
5 \ Hoy (1975); Kuiper et al. (2011); British
ritish
Big Ledge Col bi Canada -118.05 50.48 0.560 6.5 ND 3.00 3.00 ND 0.2 0.2 Columbia Geological Survey (2020a); StratDB
olumbia
(2020)
British Goodfellow (2007); Paradis et al. (1998);
Cirque Canada -125.15 57.51 0.366 22.1 ND 9.40 2.80 ND 2.1 0.6
Columbia British Columbia Geological Survey (2020b)
British Kuiper et al. (2011); British Columbia
Cottonbelt Canada -118.82 51.45 0.560 0.7 ND 6.00 5.00 ND 0.0 0.0
Columbia Geological Survey (2020c); StratDB (2020)
British Goodfellow (2007); Paradis et al. (1998);
ritis
Driftpile Col bi Canada -125.95 58.05 0.366 2.4 ND 11.90 3.10 ND 0.3 0.1 Thorpe (2008); British Columbia Geological
olumbia
Survey (2020d)
British Kuiper et al. (2011); British Columbia
Kingfisher (Colby) Canada -118.73 50.73 0.560 1.7 ND 2.60 0.58 ND 0.0 0.0
Columbia Geological Survey (2020e); StratDB (2020)
British Kuiper et al. (2011); British Columbia
Kootenay King Canada -115.61 49.74 1.470 0.0 ND 6.65 5.36 ND 0.0 0.0
Columbia Geological Survey (2020f); StratDB (2020)
British Kuiper et al. (2011); British Columbia
River Jordan Canada -118.41 51.13 0.560 2.6 ND 5.60 5.10 ND 0.1 0.1
Columbia Geological Survey (2020g)
British Kuiper et al. (2011); British Columbia
Ruddock Creek Canada -118.98 51.27 0.560 3.8 ND 7.29 1.47 ND 0.3 0.1
Columbia Geological Survey (2020h); StratDB (2020)
British Campbell et al. (1978); Lydon (2007); Anderson
ritis
Sullivan Canada -116.01 49.71 1.468 150.5 0.00 5.28 5.59 0.0 7.9 8.4 & Parrish (2000); Thorpe (2008); British

Columbia

Columbia Geological Survey (2020i)
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Deposit State/Region Country Lon.% Lat.® Age Ore Cu Zn Pb Cu Zn Pb References
(Ga) Mt) (%) (%) (%) (M)  (Mt) (Mt)
Cadieux Ontario Canada -76.71 45.41 ND 0.8 ND 10.00 1.00 ND 0.1 0.0  Singer et al. (2009); MDIO (2020)
Robinson & Godwin (1995); Yukon Geological
Blende Yukon Canada -134.67 64.40 1.540 19.6 ND 3.04 2.80 ND 0.6 0.5
Survey (2008); Moroskat et al. (2015)
Goodfellow (2007); Thorpe (2008); Yukon
Clear Lake Yukon Canada -135.14 62.78 0.372 7.7 ND 7.60 1.08 ND 0.6 0.1 Geological Survey (2008); Redtail Metals
(2020)
Goodfellow (2007); Yukon Geological Survey
Faro Yukon Canada -133.37 62.36 0.521 57.6 ND 4.70 3.40 ND 2.7 2.0
(2008); StratDB (2020)
Goodfellow (2007); Yukon Geological Survey
Grizzly (Dy) Yukon Canada -133.14 62.23 0.521 17.2 ND 6.39 4.85 ND 1.1 0.8
(2008); StratDB (2020)
Goodfellow (2007); Thorpe (2008); Yukon
Grum Yukon Canada -133.22 62.27 0.521 18.6 ND 4.43 2.68 ND 0.8 0.5
Geological Survey (2008)
Howards Pass (XY Goodfellow (2007); Thorpe (2008); Singer et al.
Yukon Canada -129.18 62.45 0.436 388.5 ND 4.90 1.60 ND 19.0 6.2
+ Anniv) (2009)
Gardner & Hutcheon (1985); Irwin & Orchard
(1989); Goodfellow (2007); Thorpe (2008);
Jason Yukon Canada -130.26 63.15 0.378 12.5 ND 6.62 4.40 ND 0.8 0.5
Yukon Geological Survey (2008); Singer et al.
(2009)
Mel Yukon Canada -127.40 60.35 0.490 6.8 ND 7.10 2.03 ND 0.5 0.1  Thorpe (2008); Yukon Geological Survey (2008)
Goodfellow (2007); Yukon Geological Survey
Swim Yukon Canada -133.03 62.21 0.521 4.3 ND 4.70 3.80 ND 0.2 0.2
(2008); StratDB (2020)
Large (1980); Gardner & Hutcheon (1985);
Irwin & Orchard (1989); Goodfellow (2007);
Tom Yukon Canada -130.14 63.17 0.378 18.5 ND 6.67 3.45 ND 1.2 0.6
Thorpe (2008); Yukon Geological Survey
(2008); Singer et al. (2009)
Goodfellow (2007); Yukon Geological Survey
Vangorda Yukon Canada -133.18 62.25 0.521 7.1 ND 4.30 3.40 ND 0.3 0.2
(2008); StratDB (2020)
Ma et al. (2004); Singer et al. (2009); Taylor
Changba-Lijiagou Gansu China 105.50 34.00 0.389 142.5 ND 7.20 1.30 ND 10.3 1.9
et al. (2009); Wang et al. (2014)
Li & Kusky (2007); Singer et al. (2009); Taylor
Gaobanhe Hebei China 118.23 40.78 1.475 38.8 ND 2.00 0.20 ND 0.8 0.1
et al. (2009); Wang et al. (2014)
I Ding & Jiang (2000); Peng & Zhai (2004);
nner
Dongshengmiao M " China 106.72 41.65 1.700 238.0 ND 3.11 0.78 ND 7.4 1.9 Singer et al. (2009); Taylor et al. (2009); Wang
ongolia
& et al. (2014)
. Peng & Zhai (2004); Zhu et al. (2006); Singer
nner
Huogeqi M L China 106.68 41.28 1.700 97.8 1.10 1.10 1.40 1.1 1.1 1.4 et al. (2009); Taylor et al. (2009); Wang et al.
ongolia
€ (2014)
Ding & Jiang (2000); Peng & Zhai (2004); Zhu
Inner et al. (2006); Singer et al. (2009); Taylor et al.
Jiashengpan China 109.25 41.23 1.680 61.6 ND 3.80 1.30 ND 2.3 0.8
Mongolia (2009); Fu et al. (2010); Wang et al. (2014);
StratDB (2020)
I Ding & Jiang (2000); Peng & Zhai (2004);
nner
Tanyaokou M L China 106.73 40.93 1.700 63.3 0.74 3.30 0.21 0.5 2.1 0.1 Singer et al. (2009); Taylor et al. (2009); Wang
ongolia
g et al. (2014)
Ma et al. (2007); Singer et al. (2009); Taylor
Dengjiashan Jiangxi China 105.75 33.91 0.389 25.0 ND 4.77 1.27 ND 1.2 0.3
et al. (2009); Wang et al. (2014)
Lehua Jiangxi China 117.30 28.84 0.320 15.0 ND 1.90 1.30 ND 0.3 0.2 Gu et al. (2007)
Singer et al. (2009); Taylor et al. (2009); Wang
Qingchengzi Liaoning China 123.59 40.73 ND 27.6 ND 1.90 2.60 ND 0.5 0.7
et al. (2014)
Singer et al. (2009); Taylor et al. (2009); Wang
Bafangshan Shaanxi China 106.88 33.59 0.375 9.4 ND 1.55 5.10 ND 0.1 0.5
et al. (2014)
Zhang (1991); Singer et al. (2009); Taylor et al.
Qiandongshan Shaanxi China 110.79 33.59 0.388 25.0 ND 7.80 1.80 ND 2.0 0.5
(2009); Wang et al. (2014)
Jiang et al. (1995); Singer et al. (2009); Taylor
Tongmugou Shaanxi China 109.98 34.62 0.388 2.3 ND 21.70 1.98 ND 0.5 0.0
et al. (2009); Wang et al. (2014)
Singer et al. (2009); Taylor et al. (2009); Wang
Xidonggou Shaanxi China 109.15 33.10 0.388 22.5 ND 3.30 0.90 ND 0.7 0.2
et al. (2014)
Singer et al. (2009); Taylor et al. (2009); Wang
Yindongliang Shaanxi China 106.84 33.75 0.388 4.4 ND 7.44 1.98 ND 0.3 0.1
et al. (2014)
Yindongzi Shaanxi China 108.93 33.54 0.388 10.0 0.56 2.00 10.00 0.1 0.2 1.0 Jiang et al. (1995); Singer et al. (2009)
Yinmusi Shaanxi China 106.85  33.75  0.388 4.4 0.08 7.40  2.00 0.0 0.3 0.1 USGS (2020a); World Mineral Deposits (2020)
Singer et al. (2009); Taylor et al. (2009); Wang
Luoba Sichuan China 105.07 34.00 0.389 17.4 ND 4.61 1.44 ND 0.8 0.3
et al. (2014)
Singer et al. (2009); Taylor et al. (2009); Wang
Bijiashan Yunnan China 105.46 33.92 0.389 10.5 0.65 5.24 5.23 0.1 0.6 0.5
et al. (2014)
Valdés-Nodarse et al. (1993); Whitehead et al.
Castellanos Pinar del Rio Cuba -84.05 22.72 0.163 12.0 ND 2.40 3.20 ND 0.3 0.4  (1996); Valdés-Nodarse (1998); Singer et al.
(2009)
Valdés-Nodarse et al. (1993); Whitehead et al.
Matahambre Pinar del Rio Cuba -83.43 22.43 0.163 14.8 4.39 0.51 0.24 0.6 0.1 0.0 (1996); Valdés-Nodarse (1998); Singer et al.

(2009)
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Age Ore Cu Zn Pb Cu Zn Pb
(Ga) M) (%) (%) (%) (Mt) (M) (Mt)

Deposit State/Region Country Lon.% Lat.® References

Valdés-Nodarse et al. (1993); Whitehead et al.
Santa Lucia Pinar del Rio Cuba -83.98 22.65 0.163 19.4 ND 5.70 1.83 ND 1.1 0.4  (1996); Valdés-Nodarse (1998); Thorpe (2008);
Singer et al. (2009)

Hautes Escande & Majesté-Menjoulas (1985); Pouit &
Arrens France -0.22 42.95 0.375 4.0 ND 6.60 0.90 ND 0.3 0.0
Pyrnes Bois (1986)
Anger et al. (1966); Large & Walcher (1999);
Rammelsberg Lower Saxony Germany 10.42 51.88 0.395 29.1 ND 14.57 6.76 ND 4.2 2.0
Mueller (2008); StratDB (2020)
North Rhine- Buschendorf et al. (1963); Mueller (2005);
Meggen Germany 8.08 51.13 0.389 44.7 ND 7.70 0.75 ND 3.4 0.3
Westphalia StratDB (2020)
Northeast
Citronen Fjord Greenland -28.25 83.08 0.444 131.1 ND 4.10 0.50 ND 5.4 0.7 Kragh et al. (1997); Ironbark (2020)
Greenland
Bajta Central Rajasthan India 75.27 25.83 1.800 0.6 ND 3.37 1.45 ND 0.0 0.0 Bhawan (2006)
Bamnia Kalan Rajasthan India 74.18 25.04 1.799 5.1 ND 4.90 3.10 ND 0.2 0.2 Deb & Pal (2004); Thorpe (2008)
Bethumni Rajasthan India 74.18 25.07 1.799 0.2 ND 1.00 1.64 ND 0.0 0.0 Deb & Pal (2004)
Raghu Nundan et al. (1981); Deb & Thorpe
Devpura Rajasthan India 74.63 25.45 1.800 17.5 ND 1.84 0.44 ND 0.3 0.1
(2004); Thorpe (2008)
Ganeshpura Rajasthan India 75.25 25.80 1.800 0.8 ND 4.60 1.15 ND 0.0 0.0 Geological Survey of India (1994)
Kankariya Rajasthan India 74.65 26.51 1.780 9.0 ND 3.22 2.56 ND 0.3 0.2 Ramakrishnan & Vaidyanathan (2008)
Ramakrishnan & Vaidyanathan (2008); Thorpe
Kayar Rajasthan India 74.69 26.53 1.780 10.0 ND 13.10 2.22 ND 1.3 0.2 (2008)
Madarpura Rajasthan India 74.67 26.50 1.780 6.6 ND 5.51 ND ND 0.4 ND Ramakrishnan & Vaidyanathan (2008)
Mokanpura North Rajasthan India 74.13 25.00 1.799 63.0 ND 2.20 0.70 ND 1.4 0.4 Deb & Pal (2004)

Deb (1986); Deb et al. (1989); Deb & Sarkar
Rajpura-Dariba Rajasthan India 74.13 24.98 1.799 45.0 ND 6.50 2.40 ND 2.9 1.1 (1990); Deb & Pal (2004); Deb & Thorpe
(2004); Ramakrishnan & Vaidyanathan (2008)

Deb et al. (1989); Deb & Sarkar (1990); Deb &
Rampura-Agucha Rajasthan India 74.73 25.83 1.804 107.4 ND 13.94 1.96 ND 15.0 2.1 Thorpe (2004); Roy et al. (2004); Shah (2004);
Ramakrishnan & Vaidyanathan (2008)

Rewara Rajasthan India 74.37 25.10 1.800 2.5 0.38 0.66 3.42 0.0 0.0 0.1 Bhawan (2006)
Deb et al. (1989); Deb & Sarkar (1990);
Saladipura Rajasthan India 75.53 27.65 1.780 115.0 ND 1.00 ND ND 1.2 ND Ramakrishnan & Vaidyanathan (2008); Thorpe
(2008)
Samodi Rajasthan India 74.55 25.35 1.800 3.7 ND 1.85 1.37 ND 0.1 0.1 Raghu Nundan et al. (1981)
Raghu Nundan et al. (1981); Deb & Thorpe
Sawar Rajasthan India 75.22 25.75 1.800 0.9 ND 1.45 2.54 ND 0.0 0.0 (2004)
Sindesar Kalan East Rajasthan India 74.17 25.00 1.799 94.0 ND 2.10 0.60 ND 2.0 0.6 Deb & Pal (2004)
Sindesar Khurd Rajasthan India 74.23 24.01 1.800 37.2 ND 5.80 3.82 ND 2.2 1.4 Deb & Thorpe (2004); Ameta & Sharma (2008)
Raghu Nundan et al. (1981); Geological Survey
South Dedwas Rajasthan India 74.57 25.35 1.800 18.4 ND 1.30 0.79 ND 0.2 0.1
of India (1994)
Raghu Nundan et al. (1981); Geological Survey
Tikhi Rajasthan India 75.24 25.76 1.800 1.5 ND 2.59 1.90 ND 0.0 0.0
of India (1994); Thorpe (2008)
Raghu Nundan et al. (1981); Deb et al. (1989);
Tiranga Rajasthan India 74.54 25.34 1.800 1.2 ND 1.13 1.75 ND 0.0 0.0
Thorpe (2008)
Borodaev et al. (2002); Long et al. (2011);
Rangpo Sikkim India 88.53 27.17 1.850 0.6 1.10 2.60 1.10 0.0 0.0 0.0

Raghu Nundan et al. (1981); Sarkar et al. (2000)

Anonymous (1985); Long et al. (2011);
Gorubathan West Bengal India 88.65 26.97 1.850 2.8 0.10 4.23  4.00 0.0 0.1 0.1 Raghu Nundan et al. (1981); Saha (1985);
Sarkar et al. (2000)

North Reynolds & Geerdts (2012); Middleton (2004,
Sopokomil Indonesia 98.17 2.83 0.329 24.3 ND 10.30 6.00 ND 2.5 1.5
Sumatra 2020)
Hoffman et al. (1996); Gauert (2005); Singer
Tsongoari Kunene Namibia 13.41 -18.78 0.700 5.8 0.40 0.80 6.40 0.0 0.0 0.4
et al. (2009)
Bagmati Ghosh et al. (2005); Thorpe (2008); Singer et al.
Ganesh Himal Nepal 85.18 28.07 0.875 2.3 ND 16.91 2.87 ND 0.4 0.1
Pradesh (2009)
Ahsan & Quraishi (1997); Ahsan & Mallick
Duddar Balochistan Pakistan 66.82 26.09 0.180 15.8 ND 8.50 3.10 ND 1.3 0.5
(1999); Singer et al. (2009); PorterGeo (2020a)
Ahsan & Quraishi (1997); Ahsan & Mallick
Gunga Balochistan Pakistan 66.48 27.73 0.180 6.9 ND 4.00 0.74 ND 0.3 0.1
(1999); Husain et al. (2002); Singer et al. (2009)
Krasnoyarsk Khiltova & Pleskach (1997); PorterGeo
Gorevsk Russia 93.31 58.08 0.920 300.0 ND 1.36 6.50 ND 4.1 19.5
Krai (2020b); Smirnov & Gorzhevsk (1977)
Republic of Karpenko et al. (1981); Seltmann et al. (2010);
Kholodninskoye Russia 109.80 55.85 0.760 307.0 ND 4.33 0.68 ND 13.3 2.1
Buryatia PorterGeo (2020c)
Northern South Ryan et al. (1986); Reid et al. (1997); McClung
Big Syncline 18.83 -29.20 1.197 100.0 0.09 2.45 1.01 0.1 2.5 1.0
Cape Africa et al. (2007)
Black Mountain Northern South Ryan et al. (1986); Reid et al. (1997); McClung
18.73 -29.23 1.197 83.2 0.63 0.69 2.52 0.5 0.6 2.1
(Swartberg) Cape Africa et al. (2007)
Northern South Ryan et al. (1986); Reid et al. (1997); McClung
Broken Hill 18.78 -29.23 1.197 37.9 0.45 2.87 6.35 0.2 1.1 2.4
Cape Africa et al. (2007)
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Deposit State/Region Country Lon.% Lat.® Age Ore Cu Zn Pb Cu Zn Pb References
(Ga) Mt) (%) (%) (%) (M)  (Mt) (Mt)
Northern South
Broken Hill Deeps 18.81 -29.24 1.197 18.8 0.74 3.94 3.98 0.1 0.7 0.7 McClung et al. (2007)
Cape Africa
Rozendaal (1986); Reid et al. (1997); Stalder &
Northern South
Gamsberg 18.97 -29.25 1.197 199.3 ND 5.51 ND ND 11.0 ND Rozendaal (2005); McClung et al. (2007);
Cape Africa
Cornell et al. (2009)
Bayindir Izmir Turkey 27.35 38.17 0.600 27.6 ND 7.50 1.50 ND 2.1 0.4 Dora (1977); Taylor et al. (2009)
Ayuso et al. (2004); Kelley et al. (2004a);
Anarraaq Alaska USA -162.96 68.16 0.338 18.0 ND 18.00 5.40 ND 3.2 1.0
Johnson et al. (2004); Young (2004)
Young (2004); Singer et al. (2009); Taylor et al.
Lik Alaska USA -163.20 68.17 0.338 23.9 ND 2.76 8.44 ND 0.7 2.0

(2009)

Ayuso et al. (2004); Kelley et al. (2004b);
Red Dog Alaska USA -162.80  68.07  0.338  165.0 ND 16.60 4.60 ND  27.4 7.6 Johnson et al. (2004); Morelli et al. (2004); Slack
et al. (2004); Young (2004); Taylor et al. (2009)

Johnson et al. (2004); Young (2004); Singer

Su (Lik South) Alaska USA -163.21 68.16 0.338 20.1 ND  7.90 2.55 ND 1.6 0.
et al. (2009); Taylor et al. (2009)

o

Hall (1985); Howe & Hall (1985); Turner &

Triumph Idaho USA -114.25 44.67 0.400 3.1  0.06 5.40 4.20 0.0 0.2 0.1
Otto (1995); Singer et al. (2009)

@ In decimal degrees

Table 3: Global compilation of 147 Mississippi Valley-type Pb-Zn deposits shown in Figure S29, building on original database of Taylor et al.
(2009). Ga = billion years; Mt = million tonnes; ND = no data.

Deposit Country Lon.% Lat.® Age Ore Cu Zn Pb Cu Zn Pb References
(Ga) Mt) (%) (%) (%) (Mt) (M) (Mt)
Algeria 5.29 35.43 ND 7.1 ND 1.90 1.20 ND 0.1 0.1 Mosier et al. (2009); Taylor et al. (2009)
Ain Khala
Boukdema-Kef Semmah Algeria 4.89 36.21 ND 12.0 ND 6.50 2.07 ND 0.8 0.2 Singer et al. (2009); Taylor et al. (2009)
El Abed Algeria -1.63 34.52 0.008 30.0 ND 4.50 1.00 ND 1.4 0.3 Bouabdellah et al. (1999, 2012)
Kherzet Youcef Algeria 5.28 35.46 ND 1.6 ND 18.40 3.60 ND 0.3 0.1 Singer et al. (2009); Taylor et al. (2009)
Admiral Bay Australia 122.28 -19.23 0.420 72.0 ND 3.10 2.90 ND 2.2 2.1  McCracken et al. (1996); Kagara Ltd. (2008)
Bulman Australia 134.41 -13.42 ND 0.4 ND 15.00 2.00 ND 0.1 0.0 Taylor et al. (2009)
Tompkins et al. (1994); Vearncombe et al.
Cadjebut Trend Australia 125.96 -18.71 0.357 16.4 ND 8.90 5.00 ND 1.5 0.8
(1995b); Tompkins et al. (1997)
Ediacara Australia 138.13 -30.80 ND 29.0 ND ND 1.07 ND ND 0.3 USGS (2020b)
Fossil Downs Australia 125.77 -18.19 0.357 2.2 ND 9.50 2.10 ND 0.2 0.0 Ltd. (2009)
Goongewa (Twelve Mile
B ) Australia 125.88 -18.63 0.351 2.4 ND 10.10 2.70 ND 0.2 0.1 Brannon et al. (1996)
ore
Kapok Australia 126.01 -18.73 0.351 5.9 ND 7.80 8.70 ND 0.5 0.5 Symons & Arne (2003)
Napier Range (Narlarla) Australia 124.73 -17.26 0.357 0.6 ND 8.50 8.00 ND 0.1 0.0 Ringrose (1984)

Christensen et al. (1995); Vearncombe et al.
Pillara (Blendevale) Australia 125.77 -18.32 0.357 19.3 ND 7.80 2.60 ND 1.5 0.5 (1995a); Gwatkin & Muccilli (2002); Symons &
Arne (2005)

Sorby Hills Australia 128.97 -15.45 ND 16.7 ND 0.70 4.50 ND 0.1 0.8 KBL Mining Ltd. (2017)
Wagon Pass Australia 124.63 -17.18 0.357 0.5 ND ND ND ND ND ND Taylor et al. (2009)
Bleiberg Austria 13.67 46.67 0.180 43.0 ND 5.88 1.09 ND 2.5 0.5 Schroll & Rantitsch (2005); Schroll et al. (2006)
Lafatsch Austria 11.45 47.36 ND 1.0 ND 6.00 1.00 ND 0.1 0.0 Taylor et al. (2009)
Raibl Austria 13.60 46.44 0.180 18.1 ND 5.97 1.22 ND 1.1 0.2 Taylor et al. (2009)
Schmalgraf Belgium 6.02 50.42 ND 0.7 ND 24.00 2.10 ND 0.2 0.0 Taylor et al. (2009)
Fagundes Brazil -46.52 -16.87 ND 3.0 ND 4.50 ND ND 0.1 ND Taylor et al. (2009)
Januaria Brazil -44.75 -15.05 ND 0.1 ND 4.00 7.50 ND 0.0 0.0 Taylor et al. (2009)
Morro Agudo Brazil -46.80 -17.32 ND 17.0 ND 5.14 1.53 ND 0.9 0.3 Hitzman et al. (1995); Misi et al. (2005)
Nova Redencao Brazil -43.50 -13.00 ND 2.5 ND 0.50 6.30 ND 0.0 0.2 Misi et al. (2005)
Tres Irmas Brazil -41.80 -12.33 ND 7.0 ND 7.60 1.40 ND 0.5 0.1 Taylor et al. (2009)
Sedmochislenitsi Bulgaria 23.54 43.15 0.043 16.7 0.30 1.11 1.41 0.1 0.2 0.2 Minceva-Stefanova (1972); Taylor et al. (2009)
Bear-Twit Canada -129.42 64.03 ND 7.3 ND 5.42 2.60 ND 0.4 0.2 Paradis et al. (2007)
Blende Canada -134.67 64.40 ND 19.6 ND 3.04 2.80 ND 0.6 0.5 Paradis et al. (2007)
Colby Canada -118.73 50.73 ND 1.0 ND ND ND ND ND ND USGS (2020b)
Duncan Canada -116.95 50.37 ND 2.8 ND 3.10 3.30 ND 0.1 0.1  Taylor et al. (2009)
Eclipse Canada -96.20 75.57 ND 0.9 ND 11.31 ND ND 0.1 ND Taylor et al. (2009)
Esker Canada -113.43 66.97 ND 1.9 ND 3.50 1.20 ND 0.1 0.0 Paradis et al. (2007)
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Deposit Country Lon.@ Lat.® Age Ore Cu Zn Pb Cu Zn Pb References
(Ga) Mt) (%) (%) (%) (Mt)  (Mt)  (Mt)
Gayna River Canada -130.68 64.93 ND 50.0 ND 4.70 0.20 ND 2.4 0.1 Hewton (1982); Paradis et al. (2007)
Akande & Zentilli (1984); Kontak (1992);
Gays River Canada -63.36 45.03 0.303 5.1 ND 5.49 2.45 ND 0.3 0.1 Kontak et al. (1994); Pan et al. (1993); Paradis
et al. (2007)
Goz Creek Canada -132.52 64.43 ND 2.5 ND 11.00 ND ND 0.3 ND Paradis et al. (2007)
H.B. Canada -117.20 49.15 ND 6.5 ND 4.10 0.77 ND 0.3 0.0 Taylor et al. (2009)
Jersey Canada -117.22 49.10 ND 7.9 ND 3.49 1.63 ND 0.3 0.1 Taylor et al. (2009)
Jubilee Canada -60.96 45.98 ND 0.8 ND 5.20 1.40 ND 0.0 0.0 Fallara et al. (1998); Paradis et al. (2007)
Monarch-Kicking Horse Canada -116.45 51.43 0.100 0.8 ND 8.60 5.60 ND 0.1 0.0 Symons et al. (1998a); Paradis et al. (2007)
Olson (1984); Symons et al. (2000); Sherlock
Nanisivik Canada -84.51 73.06 1.095 25.2 ND 7.20 0.34 ND 1.8 0.1 et al. (2004); Paradis et al. (2007); Hnatyshin
et al. (2005)
Newfoundland Zinc Hall et al. (1989); Pan & Symons (1993);
Canada -57.47 50.28 0.374 6.5 ND 8.00 ND ND 0.5 ND
(Daniel’s Harbor) Paradis et al. (2007)
Sasaki & Krouse (1969); Rhodes et al. (1984);
Pine Point (district) Canada -114.58 60.78 0.362 79.3 ND 6.30 2.70 ND 5.0 2.1 Nakai et al. (1993); Symons et al. (1993);
Hannigan (2007); Paradis et al. (2007)
Symons & Sangster (1992); Christensen et al.
Polaris Canada -96.93 75.40 0.367 26.0 ND 13.90 3.70 ND 3.6 1.0 (1995); Randell & Anderson (1996); Dewing
et al. (2007); Paradis et al. (2007)
Prairie Creek Canada -124.83 61.58 ND 11.9 0.40 12.50 10.10 0.0 1.5 1.2 Paradis et al. (2007)
Remac Canada -117.37 49.02 ND 5.8 ND 3.42 0.98 ND 0.2 0.1 Taylor et al. (2009)
Smethurst et al. (1999); Nelson et al. (2002);
Robb Lake Canada -123.71 56.93 0.350 7.1 ND 4.70 1.50 ND 0.3 0.1
Paradis et al. (2007); Taylor et al. (2009)
Upton Canada -72.67 45.68 ND 1.0 0.15 0.60 1.90 0.0 0.0 0.0 Taylor et al. (2009)
‘Walton Canada -64.04 45.21 ND 4.9 0.04 0.11 0.32 0.0 0.0 0.0 Paradis et al. (2007)
Beishan China 108.10 25.20 ND 23.9 ND 4.49 0.70 ND 1.1 0.2 Wang et al. (2014)
Daliangzi China 102.88 26.63 0.366 40.0 ND 10.40 0.80 ND 4.2 0.3 Zheng & Wang (1991); Wang et al. (2014)
Dongjiahe China 110.19 30.01 ND 20.0 ND 2.60 0.80 ND 0.5 0.2  Zeng & Li (2007); Wang et al. (2014)
Fankou China 113.62 25.10 0.257 51.7 ND 9.97 4.90 ND 5.2 2.5 Wang et al. (2005, 2014)
Rui et al. (1991); Duan et al. (2008); Wang et al.
Guanmenshan China 124.32 42.66 1.620 3.8 ND 11.00 4.20 ND 0.4 0.2 (2014)
Houjiangqgiao China 111.72 25.30 ND 32.0 ND 1.50 0.50 ND 0.5 0.2 Li (2002); Wang et al. (2014)
Liu et al. (2002); Schneider et al. (2002); Wang
Huayuan China 109.41 28.41 ND 50.0 ND 3.40 ND ND 1.7 ND
et al. (2014)
Jinshachang China 103.63 28.22 ND 3.8 ND 5.00 4.10 ND 0.2 0.2 Wang et al. (2014)
Kuangshanchang and Li et al. (2007b,c); Yin et al. (2009); Wang et al.
China 103.98 26.60 0.224 7.9 ND 13.50 5.04 ND 1.1 0.4
Qilinchang (2014)
Maozu China 102.98 27.35 0.196 10.0 ND 5.70 1.90 ND 0.6 0.2 Zhou et al. (2013a); Wang et al. (2014)
Mayuan China 107.21 32.63 0.486 3.0 ND 4.50 4.00 ND 0.1 0.1 Li et al. (2007a); Wang et al. (2008, 2014)
Niujiaotang China 107.66 26.24 ND 3.8 ND 6.00 ND ND 0.2 ND Ye et al. (2012); Wang et al. (2014)
Qixiashan China 118.98 32.14 ND 13.7 ND 4.86 2.64 ND 0.7 0.4 Taylor et al. (2009); Wang et al. (2014)
Shanshulin China 105.00 26.50 ND 13.1 ND 15.00 4.00 ND 2.0 0.5 Wang et al. (2014)
Siding China 109.53 25.07 ND 4.5 ND 9.70 1.80 ND 0.4 0.1 Taylor et al. (2009)
Wang et al. (2000); Zhou et al. (2013b); Wang
Tianbaoshan China 102.20 26.95 0.366 20.0 ND 10.40 1.40 ND 2.1 0.3
et al. (2014)
Wulagen China 75.12 39.35 0.054 52.8 ND 3.70 0.50 ND 2.0 0.3 Li et al. (2005, 2013); Wang et al. (2014)
Umm Gheig Egypt 34.45 25.63 ND 1.5 ND 11.00 1.30 ND 0.2 0.0 Taylor et al. (2009)
Disnar (1996); Henry et al. (2001); Leach et al.
Les Malines France 4.28 43.89 0.045 12.5 ND 6.20 1.00 ND 0.8 0.1
(2001a,b, 2006); Singer et al. (2009)
Disnar (1996); Henry et al. (2001); Leach et al.
Trves France 3.39 44.13 0.045 0.1 ND 6.00 1.40 ND 0.0 0.0
(2001a,b, 2006); Singer et al. (2009)
Disnar (1996); Henry et al. (2001); Leach et al.
Villemagne France 3.45 44.13 0.045 0.6 ND 6.30 3.30 ND 0.0 0.0
(2001a,b, 2006); Singer et al. (2009)
Pedersen (1980); Thomassen (2006); Taylor
Black Angel Greenland -51.75 71.17 ND 13.6 ND 12.30 4.00 ND 1.7 0.5
et al. (2009)
Nunngarut Greenland -51.70 71.13 ND 0.4 ND 8.80 3.90 ND 0.0 0.0 Taylor et al. (2009); Wang et al. (2014)
Deb et al. (1989); Deb & Sarkar (1990);
Bhattacharya (2004); Deb & Thorpe (2004);
Ballaria (Mochia Balaria) India 73.73 24.35 1.702 16.0 ND 5.85 1.17 ND 0.9 0.2

Sarkar & Banerjee (2004); Ramakrishnan &
Vaidyanathan (2008)
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Table 3 — continued

Deposit Country Lon.@ Lat.® Age Ore Cu Zn Pb Cu Zn Pb References
(Ga) M) (%) (%) (%) (Mt)  (Mt)  (Mt)
Deb et al. (1989); Deb & Sarkar (1990);
Bhattacharya (2004); Deb & Thorpe (2004);
Baroi (Baroi Magra) India 73.68 24.32 1.710 7.0 ND 1.71 4.60 ND 0.1 0.3
Sarkar & Banerjee (2004); Ramakrishnan &
Vaidyanathan (2008)
Deb et al. (1989); Deb & Sarkar (1990);
Bhattacharya (2004); Deb & Thorpe (2004);
Mochia India 73.72 24.36 1.702 17.0 ND 4.26 1.75 ND 0.7 0.3
Sarkar & Banerjee (2004); Ramakrishnan &
Vaidyanathan (2008)
Deb et al. (1989); Deb & Sarkar (1990);
Paduna North Block India 73.69 24.27 1.710 3.1 ND 3.25 0.67 ND 0.1 0.0 Bhattacharya (2004); Sarkar & Banerjee
(2004); Ramakrishnan & Vaidyanathan (2008)
Deb et al. (1989); Deb & Sarkar (1990);
Bhattacharya (2004); Deb & Thorpe (2004);
Zawarmala India 73.68 24.33 1.712 18.0 ND 3.72 2.16 ND 0.7 0.4
Sarkar & Banerjee (2004); Ramakrishnan &
Vaidyanathan (2008)
Angouran Iran 47.41 36.62 0.021 19.3 ND 23.39 4.06 ND 4.5 0.8 Gilg et al. (2006)
Anjireh-Vejin Iran 51.15 32.71 ND 1.2 ND ND ND ND ND ND Taylor et al. (2009)
Emarat Iran 49.61 33.75 0.056 10.0 ND 6.00 2.26 ND 0.6 0.2 Ehya et al. (2010)
Irankuh Iran 51.68 32.55 0.056 10.0 ND 7.40 2.40 ND 0.7 0.2  Ghazban et al. (1994)
Kuh-e-Surmeh Iran 52.50 28.50 ND 0.9 ND 12.10 5.40 ND 0.1 0.0 Taylor et al. (2009)
Mehdiabad Iran 54.99 31.73 0.056 394.0 ND 4.20 1.60 ND 16.5 6.3 Reichert (2007); Taylor et al. (2009)
Abbeytown Ireland -8.53 54.22 0.360 2.2 ND 3.80 1.50 ND 0.1 0.0 Taylor et al. (2009)
Allenwood West Ireland 6.90 53.29 ND 10.1 ND 1.60 0.40 ND 0.2 0.0 Taylor et al. (2009)
Ballinalack Ireland -7.47 53.65 0.360 3.5 ND 5.90 1.10 ND 0.2 0.0 Taylor et al. (2009)
Boston Hill Ireland 6.94 53.22 ND 0.8 ND 2.70 1.10 ND 0.0 0.0 Taylor et al. (2009)
Carrickittle Ireland -8.37 52.51 0.360 0.2 ND 6.06 ND ND 0.0 ND Taylor et al. (2009)
Courtbrown Ireland -8.98 52.64 0.360 1.0 ND 3.50 2.00 ND 0.0 0.0 Taylor et al. (2009)
Galmoy Ireland -7.59 52.80 0.360 10.9 ND 12.43 1.60 ND 1.4 0.2 Taylor et al. (2009)
Garrycam Ireland -7.72 53.65 0.360 1.4 ND 2.67 0.18 ND 0.0 0.0 Taylor et al. (2009)
Harberton Bridge Ireland -6.86 53.27 ND 3.9 ND 8.10 1.21 ND 0.3 0.0 Taylor et al. (2009)
Keel Ireland -7.73 53.65 0.360 1.9 ND 7.71 1.04 ND 0.1 0.0 Taylor et al. (2009)
Lisheen Ireland -7.75 52.75 0.350 22.0 ND 11.50 1.90 ND 2.5 0.4 Taylor et al. (2009)
Moyvoughly Ireland -7.68 53.45 ND 0.1 ND 6.90 1.10 ND 0.0 0.0  Taylor et al. (2009)
Navan Ireland -6.68 53.66 0.360 95.3 ND 8.30 2.10 ND 7.9 2.0 Blakeman et al. (2002)
Oldcastle Ireland -7.13 53.77 0.360 3.0 ND 4.30 0.60 ND 0.1 0.0 Taylor et al. (2009)
Rickardstown Ireland 6.82 53.90 ND 3.5 ND 2.20 1.10 ND 0.1 0.0 Taylor et al. (2009)
Silvermines Ireland -8.27 52.79 0.360 17.7 ND 6.43 2.53 ND 1.1 0.4 Coomer & Robinson (1976)
Tatestown Ireland -6.74 53.69 0.360 3.6 ND 5.30 1.50 ND 0.2 0.1 Taylor et al. (2009)
Tynagh Ireland -8.34 53.16 0.360 9.2 0.52 5.00 6.19 0.0 0.5 0.6 Taylor et al. (2009)
Gorno Italy 9.50 45.52 ND 6.2 ND 11.45 2.26 ND 0.7 0.1 Taylor et al. (2009)
Salafossa Italy 12.40 46.34 0.180 11.0 ND 5.00 0.99 ND 0.5 0.1  Taylor et al. (2009)
Sumsar Kyrgyzstan 71.34 41.22 ND 30.0 ND 3.00 5.00 ND 0.9 1.5 Taylor et al. (2009)
Beddiane Morocco -1.80 34.40 0.008 6.7 ND 0.00 16.60 ND 0.0 1.1 Bouabdellah et al. (1999, 2012)
Bou Beker Morocco -1.71 34.30 0.008 18.0 ND 4.00 3.50 ND 0.7 0.6 Bouabdellah et al. (1999, 2012)
Mekta Morocco -1.82 34.38 0.008 2.0 ND 0.00 13.00 ND 0.0 0.3 Bouabdellah et al. (1999, 2012)
Touissit Morocco -1.76 34.46 0.008 12.0 ND 3.50 3.00 ND 0.4 0.4 Bouabdellah et al. (1999, 2012)
Berg Aukas Namibia 18.26 -19.57 0.750 3.2 ND 17.00 4.00 ND 0.5 0.1 Taylor et al. (2009)
Florida Canyon Peru -78.06 -5.92 ND 7.0 ND ND ND ND ND ND Basuki et al. (2008)
Fontbote & Gorzawski (1990); Gunnesch et al.
San Vicente Peru -75.35 -11.23 ND 20.0 ND 12.00 0.90 ND 2.4 0.2
(1990); Schiitfort (2001); Taylor et al. (2009)
Silesian-Crakow district Poland 19.53 50.29 0.046 731.0 ND 4.24 1.34 ND 31.0 9.8 Symons et al. (1995); Leach et al. (1996, 2001a)
Pavlovskoye Russia 55.17 72.92 ND 128.0 ND 3.90 1.53 ND 5.0 2.0 Taylor et al. (2009)
Sardana Russia 136.48 60.19 ND 10.0 ND 6.00 3.00 ND 0.6 0.3 Nokleberg et al. (2005); Taylor et al. (2009)
Urultun Russia 148.42 63.48 ND 23.0 ND 6.74 2.85 ND 1.6 0.7 Nokleberg et al. (2005); Taylor et al. (2009)
Jabal Dhaylan Saudi Arabia 37.25 25.50 ND 1.2 ND 5.60 1.40 ND 0.1 0.0 Taylor et al. (2009)
Mezica Slovenia 14.52 46.30 0.180 16.2 ND 2.47 4.94 ND 0.4 0.8 Taylor et al. (2009)
Bushy Park South Africa 23.60 -28.88 2.049 10.0 ND 5.00 0.60 ND 0.5 0.1 Kesler & Reich (2006)
Pering South Africa 24.27 -27.43 1.980 18.0 ND 3.60 0.60 ND 0.6 0.1 Huizenga et al. (2006)
Picos de Europa Spain -4.56 43.10 0.015 0.6 ND 13.00 2.00 ND 0.1 0.0 Ferndndez et al. (2000)

Continued overleaf...

43



Table 3 — continued

Deposit Country Lon.@ Lat.® Age Ore Cu Zn Pb Cu Zn Pb References
(Ga) Mt) (%) (%) (%) (Mt)  (Mt)  (Mt)
Reocin Spain -4.41 43.28 0.015 62.5 ND 8.70 1.00 ND 5.4 0.6  Velasco et al. (2003); Symons et al. (2009)
Velasco et al. (1996); Singer et al. (2009); Taylor
Troya Spain -2.28 42.77 ND 3.5 0.20 13.10 1.00 0.0 0.5 0.0
et al. (2009)
Sainfeld (1956); Orgeval (1995); Taylor et al.
Bou Grine Tunisia 8.94 36.11 ND 5.5 ND 12.00 2.50 ND 0.7 0.1
(2009); Jemmali et al. (2013)
Sainfeld (1956); Charef et al. (2009); Taylor
Bou Jabeur Tunisia 8.28 35.78 ND 8.8 ND 2.17 0.99 ND 0.2 0.1
et al. (2009)
Sainfeld (1956); Singer et al. (2009); Taylor
Djebba Tunisia 9.09 36.47 ND 4.0 ND 6.00 4.00 ND 0.2 0.2
et al. (2009)
Sainfeld (1956); Charef & Sheppard (1987);
Fedj-el Adoum Tunisia 9.10 36.37 ND 3.0 ND 6.00 2.00 ND 0.2 0.1
Singer et al. (2009); Taylor et al. (2009)
Koptagel et al. (2007); Singer et al. (2009);
Yahyali (district) Turkey 36.32 38.33 ND 2.4 ND 21.00 3.60 ND 0.5 0.1
Taylor et al. (2009)
Annapolis USA -90.68 37.36 0.273 1.1 ND ND 2.30 ND ND 0.0 Harper & Borrok (2007)
Austinville-Ivanhoe
USA -80.92 36.85 ND 22.6 ND 3.70 0.70 ND 0.8 0.2 Jones et al. (1996)
(district)
Lea & Dill Jr. (1968); Fletcher & Farquhar
Balmat USA -75.40 44.25 1.150 31.7 ND 8.88 0.25 ND 2.8 0.1 (1977, 1982); Whelan et al. (1984); Steers
(2003)
Central Tennesse
(district) USA -85.93 36.20 0.255 71.0 ND 3.31 ND ND 2.4 ND Kesler et al. (1994); Harper & Borrok (2007)
istrict
Lea & Dill Jr. (1968); Fletcher & Farquhar
Edwards USA -75.26 44.34 1.150 6.0 ND 10.80 0.31 ND 0.6 0.0
(1977, 1982); Steers (2003)
Fredricktown USA -90.27 37.55 0.273 13.6 ND ND 3.90 ND ND 0.5 Harper & Borrok (2007)
Friedensville USA -75.38 40.56 0.273 2.6 ND 6.50 ND ND 0.2 ND Harper & Borrok (2007)
Hyatt USA -75.33 44.30 ND 0.9 ND 8.60 ND ND 0.1 ND USGS (2020b)
Idol USA -83.41 36.37 ND 6.8 ND 3.00 ND ND 0.2 ND USGS (2020b)
Indian Creek USA -90.91 38.04 0.273 26.4 0.14 0.40 3.50 0.0 0.1 0.9 Harper & Borrok (2007)
Mascott-Jefferson City
(East Tennessee) USA -83.00 36.00 0.362 500.0 ND 3.00 ND ND 15.0 ND Harper & Borrok (2007)
(district)
Metaline (district) USA -117.36 48.87 ND 7.5 ND 2.77 1.34 ND 0.2 0.1 St Marie & Kesler (2000)
Northern Arkansas
USA -92.56 36.13 0.265 ND ND ND ND ND ND ND Harper & Borrok (2007)
(district)
Old Lead Belt (district) USA -90.50 37.50 0.273 239.0 ND 0.30 2.90 ND 0.7 6.9 Harper & Borrok (2007)
Pend Oreille-Yellowhead USA -117.30 48.90 ND 8.8 ND 6.75 1.34 ND 0.6 0.1 Taylor et al. (2009)
Pierrepont USA -75.02 44.50 ND 2.3 ND 16.40 ND ND 0.4 ND USGS (2020b)
Reef Ridge USA -154.25 63.41 ND 11.8 ND 0.99 ND ND 0.1 ND Taylor et al. (2009)
Sherman USA -106.17 39.14 0.272 0.7 0.10 4.00 0.80 0.0 0.0 0.0 Taylor et al. (2009)
Tri-state (district) USA -94.50 37.00 0.258 453.6 ND 2.33 0.57 ND 10.6 2.6 Taylor et al. (2009)
Upper Mississippi Valle, Brannon et al. (1992); Harper & Borrok (2007);
PP PP Y USA -90.23 42.57 0.270 40.2 ND 2.73 1.86 ND 1.1 0.7 ( )s b ¢ )i
(district) Taylor et al. (2009)
Van Stone USA -117.76 48.76 ND 6.2 ND 4.16 0.04 ND 0.3 0.0 Taylor et al. (2009)

Sverjensky (1981); Symons et al. (1998b);
Viburnum Trend (distict) USA -91.13 37.58 0.273 276.3 0.20 1.05 5.72 0.6 2.9 15.8 Harper & Borrok (2007); Taylor et al. (2009);
Lori (2014)

@ In decimal degrees

Table 4: Global compilation of 139 sedimentary copper deposits shown in Figure S30. Primarily compiled from Hitzman et al. (2005),
cross-checked against Cox et al. (2007), with original references reported where available. Ga = billion years; Mt = million tonnes; ND = no
data.

Age Cu

Deposit State/Region Country Lon.% Lat.® References
(Ga) (Mt)
A " Logar Afganistan 69.30 34.27 0.570 7.00  Abdullah S. et al. (1977); Sillitoe (1980)
yna.
Cachoeiras de Binga Cuanza Sul Angola 14.09 -11.08 0.115 0.13 Van Eden (1978)
Martin Bronce Jujuy Argentina -64.42 -24.17 0.090 0.09 Zappettini (1999)
Barda Gonzalez Neuqun Argentina -68.98 -38.88 0.090 0.13  Northern Miner (1995)
Cerro Granito Neuqun Argentina -69.82 -39.22 0.090 0.01 Yamana Resources Inc. (1996)
Sauzal Bonito Neuqun Argentina -69.18 -38.63 0.090 0.25 Yamana Resources Inc. (1996)
Tordillos Neuqun Argentina -68.97 -38.45 0.090 0.04 Northern Miner (1995)
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Table 4 — continued

Deposit State/Region Country Lon.% Lat.® Age Cu References
(Ga)  (Mp)
Juramento Salta Argentina -65.15 -25.22 0.090 0.09 Durieux & Brown (2001)
Redbank Northern Territory Australia 137.74 -17.19 1.600 0.14 Sexton (2011)
Gunpowder Queensland Australia 139.37 -19.70 1.550 0.27  Scott & Taylor (1977, 1982); Clark (2001)
Lady Annie Queensland Australia 139.04 -19.77 1.550 0.46  Sexton (2011)
Mt Isa Copper Queensland Australia 139.48  -20.74 1523 745 Ferkins (1984); Heinrich et al. (1995); Waring
et al. (1998); Matthéi et al. (2004)
Walford Creek Queensland Australia 138.27 -17.78 1.600 0.20 Sexton (2011)
Emmie Bluff South Australia Australia 137.15 -31.11 2.050 0.33 Geological Survey of South Australia (2020)
Kapunda South Australia Australia 138.92 -34.35 0.650 0.12 Terramin Australia Ltd. (2018); Geological
Survey of South Australia (2020)
Mount Gunson South Australia Australia 137.25  -31.45 0.630 0.31 Geological Survey of South Australia (2020)
Maroochydore Western Australia Australia 122.31 -22.20 0.820 0.39 Anderson et al. (2001)
Nifty ‘Western Australia Australia 121.57 -21.65 0.822 1.68 Anderson et al. (2001)
Chacarilla La Paz Bolivia -68.20 -17.58 0.028 0.06 Cox et al. (1992); Long (1992)
Corocoro La Paz Bolivia -68.45 -17.16 0.040 0.50 Drummond (1996)
Azurita Oruro Bolivia -68.15 -18.07 0.013 0.52 Northern Miner (1996a)
Thakadu Central Botswana 26.75 -21.08 2.050 0.18 Mining Magazine (1998a)
Ngwako Pan Ngamiland Botswana 2310  -2075  0.900 17.52 ‘-nelo American Corp. (1989); Schwartz et al
(1995); Gencor (1995); Delta Gold (2000)
Pedra Verde Cear Brazil -41.12 -3.50 1.300 0.12 Brizzi & Roberto (1988)
Bahia Par Brazil -49.08 -5.67 2.050 0.79 Dayton & Sassos (1985)
Camaqua Rio Grande do Sul Brazil -52.40 -30.78 0.700 0.08 Teixeira & Gonzalez (1988)
Venesta Razgrad Bulgaria 26.75 42.67 0.200 0.01 Todorov (1997)
Dorchester New Brunswick Canada -64.48 45.93 0.300 0.05 Canerpa-Amax (1974)
Jay Northwest Territories Canada 127.83 63.77 0.750 0.03  Ruelle (1982)
Redstone Northwest Territories Canada 126.62 62.69 0.750 1.32 Gourlay (2003)
Storm Nunavut Canada -94.07 73.62 0.450 0.10 Hitzman et al. (2005)
San Bartolo Antofagasta Chile -68.23 -22.73 0.012 0.03 Camus (1986)
San Jose de Tuina Antofagasta Chile -68.45 -22.52 0.300 0.12 Northern Miner (1997); Hitzman et al. (2005)
Teresita Atacama Chile -70.23 -27.35 0.120 0.02 Hitzman et al. (2005)
LaoXue Sichuan China 102.33 26.29 2.050 0.50 Hitzman et al. (2005)
TangDan Sichuan China 102.67 26.25 1.500 3.60 Ren (1994); Hitzman et al. (2005)
Dishui Xinjiang China 81.25 41.50 0.013 0.09 Hitzman et al. (2005)
Jiashi Xinjiang China 77.08 39.83 0.004 0.15 Hitzman et al. (2005)
Jinman Yunnan China 99.05 26.05 0.170 ND Hitzman et al. (2005)
Lanniping Yunnan China 103.07 26.10 0.900 ND Hitzman et al. (2005)
LiuZu Yunnan China 103.25 25.42 0.070 0.85 Hitzman et al. (2005)
Dikulushi Haut-Katanga Democratic Republic of Congo 2825 -9.17 0900 015 oo Mining NL (2003); Northern Minex
(2004a)
Etoile Haut-Katanga Democratic Republic of Congo 27.58 -11.65 0.900 4.16 Northern Miner (1996c¢); Hitzman et al. (2005)
Kamatanda Haut-Katanga Democratic Republic of Congo 26.78 -10.95 0.900 0.50 Hitzman et al. (2005)
Kambove Haut-Katanga Democratic Republic of Congo 26.61 -10.88 0.900 2.78 Northern Miner (1996b); Hitzman et al. (2005)
Kimbwe Haut-Katanga Democratic Republic of Congo 27.51 -11.14 0.900 2.00 Hitzman et al. (2005)
Kinsenda Haut-Katanga Democratic Republic of Congo 27.97 -12.28  0.900  1.75 ;;':(;;?ureau of Mines (1974); Hitzman et al.
Lonshi Haut-Katanga Democratic Republic of Congo 28.94 -13.18 0.900 0.27 Northern Miner (2004b)
Lufua Haut-Katanga Democratic Republic of Congo 28.50 -12.75 0.900 1.02 Northern Miner (2004c)
Luishia Haut-Katanga Democratic Republic of Congo 27.01 -11.17 0.900 1.81 Hitzman et al. (2005)
Luiswishi Haut-Katanga Democratic Republic of Congo 27.42 -11.51 0.900 0.20 Hitzman et al. (2005)
M’Sesa Haut-Katanga Democratic Republic of Congo 26.61 -10.85 0.900 0.46  Hitzman et al. (2005)
Musoshi (see Konkola) Haut-Katanga Democratic Republic of Congo 27.71 -12.27 0.900 3.57 Hitzman et al. (2005)
Kakanda Lualaba Democratic Republic of Congo 26.41 -10.73 0.900 1.11 Hitzman et al. (2005)
Kalukundi Lualaba Democratic Republic of Congo 25.92 -10.63 0.900 0.51 Northern Miner (2004d)
Kamfundwa Lualaba Democratic Republic of Congo 26.59 -10.81 0.900 0.28 Hitzman et al. (2005)
Kolwezi Lualaba Democratic Republic of Congo 25.42 -10.73 0.900 39.40 Northern Miner (2002a); Hitzman et al. (2005)
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Deposit State/Region Country Lon.% Lat.® Age Cu References
(Ga)  (Mp)
Tenke-Fungurume Lualaba Democratic Republic of Congo 26.15  -10.58 0.900 43.15 x;’;;‘)g Magazine (1998b); Tenke Mining Corp.
Spremberg Brandenburg Germany 14.37 51.58 0.260  1.50 Hitzman et al. (2005)
Richelsdorf Hesse Germany 9.90 50.98 0.260 0.42  Walther (1986)
Marsberg North Rhine-Westphalia Germany 8.89 51.47 0.260 0.06  Walther (1986)
Mansfeld Saxony-Anhalt Germany 11.47 51.60 0.260 2.63 Hitzman et al. (2005)
Timna Southern Israel 34.95 29.77 0.530 0.29 Vered-Weiss et al. (1971)
Fenan Tafilah Jordan 35.42 30.60 0.560 0.78 U.S. Bureau of Mines (1984)
Dzhezkazgan Karagandy Kazakstan 67.39  48.12  0.320 22.00 Hitzman et al. (2005)
East Saryoba Karagandy Kazakstan 67.43 48.28 0.320 0.78 Hitzman et al. (2005)
Itauz Karagandy Kazakstan 67.33 48.27 0.300 0.87 Hitzman et al. (2005)
Karashoshak Karagandy Kazakstan 67.72 48.34 0.300 0.49 Hitzman et al. (2005)
Taskura Karagandy Kazakstan 68.33 48.63 0.270 0.01 Abdulin et al. (1998); Hitzman et al. (2005)
West Saryoba Karagandy Kazakstan 67.40 48.28 0.320 0.77 Hitzman et al. (2005)
Zhaman-Aibat Karagandy Kazakstan 67.30 47.87 0.320 2.90 Abdulin et al. (1998); Hitzman et al. (2005)
Boleo Baja California Sur Mexico -112.50 27.17 0.003 4.04 Bailes et al. (2001)
Khatuugiin Khovd Mongolia 90.15 48.65 0.350 ND Nokleberg et al. (2003)
Omnogobi Uvs Mongolia 91.68 49.13 0.350 ND Nokleberg et al. (2003)
Bleida Dra-Tafilalet Morocco -6.17 30.33 2.050 0.18 Hitzman et al. (2005)
Jbel Hassel Dra-Tafilalet Morocco -6.00 30.33 0.510 0.05 Hitzman et al. (2005)
Talat N’Ouamane Souss-Massa Morocco -8.35 30.09 0.530 0.02 Hitzman et al. (2005)
Tazalaght Souss-Massa Morocco -8.75 29.77 0.900 0.03  Hitzman et al. (2005)
Klein Aub Hardap Namibia 16.63 -23.80 0.900 0.18 Hitzman et al. (2005)
Oamites Khomas Namibia 17.10 -22.98 0.900 0.08 Lee & Glenister (1976)
Witvlei Omaheke Namibia 18.53 -22.38 0.900 0.12 Hitzman et al. (2005)
Tschudi Oshikoto Namibia 17.51 -19.26 0.900 0.14 Hitzman et al. (2005)
Repparfjord Troms og Finnmark Norway 24.22 70.43 1.000  0.08 Bjorlykke et al. (1985); Stribrny (1985)
Negra Huanusha Junn Peru -75.85 -11.30 0.260 ND Kobe (1960)
Kaleje Greater Poland Poland 17.62 52.18 0.260 40.00 Hitzman et al. (2005)
Sulmierzyce Greater Poland Poland 17.62 51.65 0.260 74.00 Oszezepalski & Rydzewski (1997); Hitzman
et al. (2005)
Borzecin- Janowo Lower Silesia Poland 16.90 51.48 0.260 28.00 Oszczepalski & Rydzewski (1997); Hitzman
et al. (2005)
Konrad Lower Silesia Poland 1372 5125 0260 o6y O°eerepelski & Rydzewski (1997); Hitzman
et al. (2005)
Lena Lower Silesia Poland 15.82 51.11 0.260 0.12 Hitzman et al. (2005)
Lubin Lower Silesia Poland 16.13 51.40 0.260 82.80 Wedzicki & Piestrzynski (1994); Przeniosto
(2000); Piestrzyriski & Wodzicki (2000)
Wartowice Lower Silesia Poland 15.58 51.18 0.260 0.70 Hitzman et al. (2005)
Zary Pericline Lower Silesia Poland 14.97 51.88 0.260 3.20 Oszczepalski & Rydzewski (1997)
Zary Lubusz Poland 15.09 51.64 0.270 3.20 Oszczepalski & Rydzewski (1997)
Lena Irkutsk Russia 106.50 58.77 0.520 1.35 Narkelyun et al. (1971)
Sakinskoye Irkutsk Russia 118.50 58.58 2.050 ND  Volodin et al. (1994); Nokleberg et al. (2003)
Graviisk Krasnoyarsk Krai Russia 87.55 66.52 0.600 Np  [hevskii etal (1988); Dodin el al. (2000);
Hitzman et al. (2005)
Kunshskoye Krasnoyarsk Krai Russia 94.97 58.50 0.900 0.02 Nokleberg et al. (2003)
Oroek Magadan Russia 152.80 64.90 1.300 ND Nockleberg et al. (1997); Hitzman et al. (2005)
Agyndja Sakha Republic Russia 148.00 65.22 0.480 ND Shpikerman (1990); Nockleberg et al. (1997)
Kurpandja Sakha Republic Russia 137.02 63.52 0.385 0.50 Nockleberg et al. (1997)
Pravo-Ingamakitsk Zabaykalsky Krai Russia 118.67 56.42 2.000 ND Volodin et al. (1994); Nokleberg et al. (2003)
Udokan Zabaykalsky Krai Russia 11843 56.50  2.100 2400 reham efal (1994); Volodin et al. (1994);
Nokleberg et al. (2003)
Jabal Murryyi Al Bahah Saudi Arabia 41.57 20.11 0.800 0.01 Hitzman et al. (2005)
Cashin Colorado USA -108.95 38.30 0.170 0.06 Tanaka (2004)
Snowstorm Idaho USA -115.72 47.48 1.500 0.03 Hitzman et al. (2005)
Kona Dolomite Michigan USA -87.45 46.53 2.000 3.50 Wilband (1978); Hitzman et al. (2005)
Presque Isle Michigan USA -89.98 46.68 2.050 1.18 Hitzman et al. (2005)
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Table 4 — continued

Deposit State/Region Country Lon.% Lat.® Age Cu References
(Ga)  (Mp)
White Pine Michigan USA -89.57 46.77 1.100 10.13 Mining Journal of London (1989); Seasor &
Brown (1989); Hitzman et al. (2005)
Rock Creek Montana USA -115.68 48.08 1.500 2.42 Northern Miner (2002b); Hitzman et al. (2005)
Spar Lake Montana USA -115.90 48.23 1.500 0.46 Balla (1982); Hitzman et al. (2005)
Champion New Mexico USA -105.50 36.50 1.500 0.25 Northern Miner (1996d); U.S. Bureau of Mines
(1998)
Nacimiento New Mexico USA -106.88 36.01 0.220 0.06 Ahlness & Pojar (1983)
Creta Oklahoma USA -99.35 34.65 0.270 0.04 Hitzman et al. (2005)
Mangum Oklahoma USA -99.50 34.88 0.270 0.07 Hitzman et al. (2005)
Lisbon Valley Utah USA -109.10 39.15 0.130 0.58 Summo Minerals Corp. (2001)
Silver Reef Utah USA -113.42 37.28 0.220 0.04 James & Newman (1986); Hitzman et al. (2005)
Seboruco Los Andes Venezuela -72.00 8.00 0.200 0.18 Rodriguez (1990)
Baluba (see Luanshya) Copperbelt Zambia 28.38 -13.05 0.900 1.32 Lungu (1998); Hitzman et al. (2005)
Bwana Mkubwa Copperbelt Zambia 28.69 -13.02 0.900 0.35 Northern Miner (1998)
Chambishi Copperbelt Zambia 28.05 -12.68 0.900 10.40 Hitzman et al. (2005)
Chibuluma South Copperbelt Zambia 28.05 -12.83 0.900 0.34  McGregor (1991); Northern Miner (2000a)
Chibuluma-Chibuluma McGregor (1991); Crew Development Corp.
West Copperbelt Zambia 28.13 -12.83 0.900 0.74 (1998)
Fituaola Copperbelt Zambia 27.88 -12.41 0.900 0.13 Hitzman et al. (2005)
Konkola-Kirila Bombwe Copperbelt Zambia 27.83 -12.39 0.900 27.22 Northern Miner (1998); Hitzman et al. (2005)
Luanshya Copperbelt Zambia 28.38 -13.13 0.900 7.41  Lungu (1998); Hitzman et al. (2005)
Mindola-Nkana N-S Copperbelt Zambia 28.17 -12.80 0.900 12.16 McGregor (1991); Northern Miner (2000c)
Mufulira Copperbelt Zambia 28.24 -12.52 0.900 8.14 McGregor (1991); Northern Miner (2000b)
Muliashi (see Luanshiya) Copperbelt Zambia 28.28 -13.08 0.900 0.21 McGregor (1991)
Mutundu North Copperbelt Zambia 27.62 -12.50 0.900 0.06 McGregor (1991)
Nchanga Copperbelt Zambia 27.87 -12.53 0.900 18.29 Hitzman et al. (2005)
Nkana West Limb Copperbelt Zambia 27.18 -12.83 0.900 1.88 McGregor (1991)
Chimiwungo-Lumwana North-Western Zambia 25.85 -12.18 0.900 10.00 Northern Miner (2004e)
Kalumbila North-Western Zambia 25.33 -12.25 0.900 0.26 Steven & Armstrong (2003)
Alaska area Mashonaland West Zimbabwe 30.01 -17.43 0.900 0.17 Maiden et al. (1984); Newham (1986)
Mangula Mashonaland West Zimbabwe 30.15 -16.88 0.900 0.74 Maiden et al. (1984); Newham (1986)

Norah Mashonaland West Zimbabwe 30.15 -16.93 0.900 0.12 Maiden et al. (1984); Newham (1986)
Shackleton Mashonaland West Zimbabwe 30.04 -17.27 1.250 0.04 Maiden et al. (1984); Newham (1986)
Umkondo Masvingo Zimbabwe 32.15 -20.32 0.900 0.03 Newham (1986)

Copper Queen Midlands Zimbabwe 29.22 -17.52 0.900 0.19 U.S. Bureau of Mines (1980)

@ In decimal degrees

Table 5: Global compilation of 108 magmatic nickel deposits shown in Figure S31. Primarily compiled from Hoatson et al. (2006), with
original references reported where available. Ga = billion years; Mt = million tonnes.

Age Ni Ni

Deposit State/Region Country Lon.% Lat.® Ore (Mt) References
(Ga) (%) (Mt)
Avebury Tasmania Australia 145.25 -41.92 0.360 11.59 1.02 0.118 Newnham (2003)
Armstrong (formerly Moore) Western Australia Australia 121.53 -31.42 2.705 2.06 1.22 0.025 Nelson (1997a)
Beta Western Australia Australia 121.69 -31.24 2.705 7.60 3.63 0.276  Nelson (1997a)
Black Swan (incl. Silver Swan,
Cygnet) Western Australia Australia 121.65 -30.39 2.706 11.10 1.93 0.214 Kositcin et al. (2008)
Blair ‘Western Australia Australia 121.72 -30.91 2.705 1.33 2.64 0.035 Nelson (1997a)
Carnilya Hill Western Australia Australia 121.86 -31.05 2.705 0.52 2.68 0.014 Nelson (1997a)
Carr Boyd Rocks Western Australia Australia 121.63 -30.07 2.700 1.02 1.17 0.012  Groenewald et al. (2009)
Cliffs-Charterhall Western Australia Australia 120.55 -27.31 2.705 2.40 4.04 0.097 Nelson (1997a)
Copernicus Western Australia Australia 127.99 -17.66 1.844 0.24 1.50 0.004 Page & Hoatson (2000)
Corkwood Western Australia Australia 128.19 -17.30 1.844 0.23 0.65 0.001 Page & Hoatson (2000)
Cosmos Western Australia Australia 120.58 -27.60 2.705 1.02 777 0.079  Nelson (1997a)
East Scotia Western Australia Australia 121.46 -31.18 2.705 0.08 2.00 0.002 Nelson (1997a)
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Table 5 — continued

Deposit State/Region Country Lon.% Lat.% Age Ore (Mt) Ni Ni References
(Ga) (%) (Mt)
Emily Ann ‘Western Australia Australia 120.48 -32.20 2.921 2.08 3.62 0.075 Wang et al. (1996)
Forrestania Nickel (incl. Cosmic Boy,
Daybreak, Digger Rocks, Flying Fox, Western Australia Australia 119.81  -32.72 3.000 7.57 1.91 0.145 Wang et al. (1996)
New Morning)
Gibb Western Australia Australia 121.68 -31.18 2.705 0.25 2.04 0.005 Nelson (1997a)
Honeymoon Well (incl. Harrier, Western Australia Australia 120.38 -26.92 2.705 134.80 0.75 1.011 Nelson (1997a)
Wedgetail)
Jericho Western Australia Australia 120.58 -27.39 2.705 ND ND 0.405 Nelson (1997a)
Kambalda (incl. Kambalda Dome St
Ives-Tramways) Western Australia Australia 121.65 -31.18 2.705 42.06 3.30 1.388 Nelson (1997b)
Lanfranchi Western Australia Australia 121.84 -31.51 2.705 3.65 2.02 0.074 Nelson (1997b)
Long Western Australia Australia 121.68 -31.18 2.705 1.16 5.79 0.067 Nelson (1997b)
Maggie Hays Western Australia Australia 120.52 -32.22 2.921 12.27 1.41 0.173  Wang et al. (1996)
Mariners Western Australia Australia 121.66 -31.63 2.705 1.58 2.91 0.046 Nelson (1997a)
Marriott Western Australia Australia 120.99 -28.45 2.705 0.72 1.10 0.008 Nelson (1997a)
McEwen (formerly Mt Edwards 360N) Western Australia Australia 121.52 -31.40 2.705 0.73 0.86 0.006 Nelson (1997a)
Melon ‘Western Australia Australia 120.73 -27.86 2.705 0.35 2.00 0.007 Nelson (1997a)
Miitel (incl. North) Western Australia Australia 121.64 -31.58 2.705 1.64 3.60 0.059 Nelson (1997a)
Miriam Western Australia Australia 121.09 -31.07 2.705 0.23 1.70 0.004 Nelson (1997a)
Mt Edwards (incl. Mt Edwards 14N) Western Australia Australia 121.54 -31.45 2.705 1.08 1.21 0.013  Nelson (1997a)
Mt Edwards 132N ‘Western Australia Australia 121.54 -31.45 2.705 0.28 3.45 0.010 Nelson (1997a)
Mt Edwards 166N ‘Western Australia Australia 121.53 -31.44 2.705 0.13 1.85 0.002 Nelson (1997a)
Mt Edwards 26N Western Australia Australia 121.54 -31.48 2.705 1.70 2.50 0.043 Nelson (1997a)
Mt Keith Western Australia Australia 120.54 -27.23 2.705 599.18 0.57 3.415 Nelson (1997a)
Mt Martin ‘Western Australia Australia 121.68 -31.01 2.500 0.07 2.00 0.001  Nelson (1997a)
Mt Sholl Western Australia Australia 116.89 -20.92 2.892 3.03 0.75 0.023 Frick et al. (2001)
Mt Windarra Western Australia Australia 122.23 -28.49 2.900 12.71 1.42 0.181 Barley & Groves (1990)
Munda Western Australia Australia 121.53 -31.50 2.705 0.05 2.53 0.001 Nelson (1997a)
Munni Munni Western Australia Australia 116.83 -21.12 2.927 23.60 0.09 0.021 Hoatson & Sun (2002)
Nebo-Babel Western Australia Australia 127.73 -26.10 1.078 283.33 0.36 1.020 Huston et al. (2007)
Nepean Western Australia Australia 121.09 -31.16 2.705 1.55 3.16 0.049 Nelson (1997a)
Nova Western Australia Australia 123.19 -31.82 1.300 11.40 2.40 0.274 PorterGeo (2020d)
Panton Western Australia Australia 127.83 -17.75 1.856 33.60 0.16 0.054 Page & Hoatson (2000)
Perseverance (incl. Rocky’s Reward, Western Australia Australia 120.70 -27.79 2.705 236.45 1.05 2.483 Nelson (1997b)
Leinster)
Pioneer Western Australia Australia 121.64 -31.97 2.705 0.03 1.11 0.000 Nelson (1997a)
Prospero Western Australia Australia 120.58 -27.63 2.705 1.06 5.72 0.061 Nelson (1997a)
Radio Hill Western Australia Australia 116.86 -20.98 2.892 2.76 1.53 0.042  Frick et al. (2001)
Ratbat Western Australia Australia 119.74 -32.55 3.000 0.25 1.10 0.003 ‘Wang et al. (1996)
Rav 8 Western Australia Australia 120.30 -33.60 2.958 0.51 3.56 0.018 Nelson (1997a)
Ravensthorpe Nickel (incl. Rav 1, 4,
5, 4w) Western Australia Australia 120.40 -33.64 2.958 1.58 0.87 0.014 Nelson (1997a)
Redross Western Australia Australia 121.65 -31.68 2.705 0.77 3.99 0.031 Nelson (1997a)
Ruth Well ‘Western Australia Australia 116.87 -20.87 2.876 0.03 2.00 0.001  Meisel et al. (2001)
Savannah (Sally Malay) Western Australia Australia 128.02 -17.35 1.844 3.74 1.74 0.065 Page & Hoatson (2000)
Scotia Western Australia Australia 121.46 -31.18 2.705 1.92 2.71 0.052 Nelson (1997a)
Seagull Western Australia Australia 119.74 -32.55 3.000 0.97 1.31 0.013 ‘Wang et al. (1996)
Sherlock Bay Western Australia Australia 117.54 -20.81 2.866 25.42 0.40 0.102 Hoatson & Sun (2002)
South Windarra Western Australia Australia 122.24 -28.61 2.900 10.27 1.44 0.148 Barley & Groves (1990)
Spargoville (1a) Western Australia Australia 121.49 -31.32 2.705 1.02 2.45 0.025 Nelson (1997a)
Tapinos (formerly Anomaly 4 near Western Australia Australia 120.58 -27.63 2.705 0.14 7.40 0.011  Nelson (1997a)
Prospero)
Trough Well ‘Western Australia Australia 118.89 -30.67 3.000 0.02 2.50 0.001  Wang et al. (1996)
Victor Western Australia Australia 121.68 -31.14 2.705 0.36 5.71 0.021 Nelson (1997a)
Victor Shoot Western Australia Australia 121.68 -31.19 2.705 0.23 5.11 0.012 Nelson (1997a)
Wannaway Western Australia Australia 121.52 -31.60 2.705 0.57 2.81 0.016 Nelson (1997a)
‘Weebo Bore ‘Western Australia Australia 120.82 -28.05 2.705 12.00 0.70 0.084 Nelson (1997a)
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Table 5 — continued

Deposit State/Region Country Lon.% Lat.% Age Ore (Mt) Ni Ni References
(Ga) (%) (Mt)
Widgie 3 Western Australia Australia 121.59 -31.52 2.705 0.09 1.89 0.002 Nelson (1997a)
Widgie Townsite Western Australia Australia 121.57 -31.50 2.705 2.19 1.48 0.032 Nelson (1997a)
Yakabindie Western Australia Australia 120.58 -27.46 2.705 290.00 0.58 1.682 Nelson (1997a)
Zabel ‘Western Australia Australia 121.51 -31.39 2.705 0.98 1.93 0.019 Nelson (1997a)
SelebiPhikwe Central Botswana 27.86 -21.95 2.500 49.44 1.04 0.514 Eckstrand (1995)
O’Toole Minas Gerais Brazil -46.00 -20.00 2.700 6.60 2.20 0.145 Brenner et al. (1990)
Giant Mascot British Columbia Canada -121.51 49.46 0.100 2.05 1.40 0.029  Eckstrand & Hulbert (2007)
Amax area 1 (Nose) Manitoba Canada -81.89 48.16 1.880 7.30 1.33 0.097  Hulbert et al. (2005)
Bowden Manitoba Canada -97.00 53.00 1.880 80.00 0.60 0.480 Hulbert et al. (2005)
Bucko Manitoba Canada -98.66 54.88 1.880 2.50 2.23 0.056 Hulbert et al. (2005)
Lynn Lake Manitoba Canada -101.04 56.86 1.600 20.15 1.02 0.206  Eckstrand & Hulbert (2007)
Manibridge Manitoba Canada -98.84 54.72 1.880 1.41 2.55 0.036 Hulbert et al. (2005)
Namew Lake Manitoba Canada -101.79 54.20 1.847 2.60 2.44 0.063 Cumming & Krstic (1991)
Thompson Manitoba Canada -97.80 55.73 1.880 150.30 2.32 3.487 Hulbert et al. (2005)
St. Stephen (3 zones) New Brunswick Canada -67.30 45.22 0.387 1.00 1.05 0.011  Paktunc (1987)
Voisey’s Bay Newfoundland and Canada -62.08 56.33 1.333 136.70 1.59 2.174 Amelin et al. (1999)
Labrador
Alexo Ontario Canada -80.81 48.66 2.707 0.06 3.58 0.002 Barrie et al. (1999)
Gordon Lake Ontario Canada -94.93 50.46 2.724 1.07 1.62 0.017 Ayer et al. (2002)
Great Lakes Ontario Canada -89.58 48.08 1.109 45.60 0.18 0.082 Davis & Sutcliffe (1985)
Langmuir (No. 1 and 2) Ontario Canada -81.03 48.34 2.707 1.60 2.09 0.033  Ayer et al. (2002)
Macassa Ontario Canada -77.72 44.87 1.600 1.80 0.91 0.016 Eckstrand & Hulbert (2007)
Montcalm Ontario Canada -82.09 48.66 2.702 3.56 1.44 0.051 Barrie & Naldrett (1989)
Redstone Ontario Canada -81.16 48.31 2.707 1.22 2.39 0.029 Ayer et al. (2002)
Shebandowan Ontario Canada -90.24 48.59 2.724 15.00 1.50 0.225 Ayer et al. (2002)
Texmont Ontario Canada -81.20 48.16 2.707 3.19 0.93 0.030 Ayer et al. (2002)
Dumont Qubec Canada -78.44 48.65 2.710 150.00 0.50 0.750 Naldrett (1989)
Expo-Ungava Qubec Canada -73.44 61.55 1.918 6.30 0.86 0.054  Parrish (1989)
Lorraine Qubec Canada -78.94 48.36 2.694 0.66 0.39 0.003 Barnes et al. (1993)
Marbridge Qubec Canada -78.18 48.34 2.715 0.77 2.82 0.022 Ayer et al. (2002)
Raglan Qubec Canada -73.45 61.55 1.918 24.70 2.72 0.672 Parrish (1989)
Canalask Yukon Canada -139.53 61.47 0.232 0.50 1.68 0.008 Hulbert (1997)
Wellgreen Yukon Canada -139.52 61.46 0.232 0.67 2.04 0.014 Hulbert (1997)
Jinchuan Gansu China 102.16 38.46 0.827 515.00 1.06 5.459 Li et al. (2004)
Hitura North Ostrobothnia Finland 25.04 63.84 1.877 12.30 0.56 0.069 Papunen & Gorbunov (1985)
Kotalahti North Savo Finland 27.63 62.56 1.883 23.20 0.70 0.162 Papunen & Gorbunov (1985)
Noril’sk-Talnakh Krasnoyarsk Krai Russia 88.18 69.33 0.251 1257.00 1.84 23.129 Kamo et al. (2003)
Monchegorsk Murmansk Oblast Russia 32.95 67.92 2.493 47.00 0.70 0.329  Neradovsky et al. (1997)
Pechenga Murmansk Oblast Russia 29.73 69.33 1.977 339.00 1.18 4.000 Hanski et al. (1990)
Merensky Reef Limpopo South Africa 28.50 -24.49 2.060 4209.00 0.15 6.314  Kruger et al. (1986)
Platreef Limpopo South Africa 28.96 -24.08 2.060 1597.00 0.41 6.548 Kruger et al. (1986)
Kabanga Kagera Tanzania 30.57 -2.88 1.275 11.70 1.72 0.201 Deblond & Tack (1999)
Duluth Minnesota USA -91.25 47.83 1.099 4000.00 0.20 8.000 Paces & Miller Jr. (1993)
Trojan Mashonaland Central Zimbabwe 31.33 -17.29 2.700 20.35 0.68 0.138 Prendergast (2003)
Great Dyke Midlands Zimbabwe 30.63 -17.39 2.587 2574.00 0.21 5.405 Mukasa et al. (1998)
Hunter’s Road Midlands Zimbabwe 29.83 -19.16 2.700 30.00 0.70 0.210 Prendergast (2003)
Shangani Midlands Zimbabwe 29.25 -19.66 2.700 22.00 0.71 0.156 Prendergast (2003)

@ In decimal degrees
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Table 6: Global compilation of 947 volcanogenic massive sulphide deposits shown in Figure S32, revised starting from Franklin et al. (2005).
Ga = billion years; Mt = million tonnes; ND = no data.

Deposit Country Lon.®  Lata 8¢ Cu Zn Pb

(Ga) (Mt) (Mt) (M¢)
Gjegjani Albania 20.01 41.94 0.164 0.186 0.040 ND
Arroyo Rojo Argentina -68.10 -54.75 0.153 ND ND ND
Santa Elena Argentina -69.42 -31.33 0.444 ND ND ND
Anaconda Australia 121.77 -28.97 ND 0.008 0.017 ND
Anomaly A Australia 130.72 -13.61 1.862 0.014 0.076 0.001
Avoca Tank Australia 146.84 -31.20 0.479 0.042 ND ND
Ayshia Australia 116.94 -21.07 3.114 0.003 0.018 ND
Balcooma Australia 144.71 -18.77 0.480 0.095 0.106 0.050
Bentley Australia 121.17 -28.48 2.692 0.041 0.226 0.014
Bernts Australia 119.28 -21.23 3.238 0.002 0.047 0.010
Big Stubby Australia 119.75 -21.22 3.465 0.000 0.028 0.009
Budgery Australia 146.68 -31.53 0.479 0.021 ND ND
Budgerygar Australia 146.72 -31.38 0.479 0.033 ND ND
Captains Flat Australia 149.44 -35.59 0.424 0.028 0.400 0.240
Catalpa Australia 116.96 -28.77 2.953 ND 0.259 0.021
Coles Hill Australia 133.78 -23.06 1.809 ND ND ND
Commonwealth Australia 149.05 -32.59 0.425 0.001 0.011 0.004
Coondamar Creek Australia 120.67 -21.93 2.905 ND ND ND
Cow Flat Australia 149.54 -33.57 0.425 0.082 0.190 ND
Currawang Australia 149.50 -34.99 0.424 0.013 0.104 0.018
Currawong Australia 147.91 -36.98 0.425 0.207 0.413 0.083
DeGrussa Australia 119.25 -25.57 2.027 0.659 ND ND
Dianne Australia 144.52 -16.10 0.388 0.018 ND ND
Discovery Australia 118.78 -20.78 3.253 0.001 0.029 0.012
Dresser Australia 119.44 -21.15 3.481 ND ND ND
Dry River South-Surveyor Australia 144.69 -18.79 0.480 0.023 0.267 0.090
Edwards Creek Australia 134.03 -23.01 1.802 ND ND ND
Fisher Well Australia 122.27 -27.71 2.805 ND ND ND
Freddie Well Australia 118.68 -28.75 2.814 0.001 0.050 ND
Gossan Hill Australia 116.96 -28.78 2.953 0.413 0.865 0.132
Halls Peak Australia 152.03 -30.75 0.285 0.000 0.005 0.003
Hammerhead Australia 120.24 -21.04 3.465 0.003 0.085 0.022
Handcuff Australia 146.21 -20.35 0.479 0.006 0.100 0.004
Hartman Australia 146.85 -31.22 0.479 0.009 ND ND
Hellyer Australia 145.72 -41.57 0.500 0.063 2.294 1.188
Henty Australia 145.56 -41.87 0.500 ND ND ND
Hercules Australia 145.51 -41.85 0.503 0.013 0.576 0.183
Highway-Reward Australia 146.20 -20.36 0.479 0.073 ND ND
Home of Bullion Australia 134.16 -21.51 1.728 0.045 0.050 0.030
Horseshoe Lights Australia 118.62 -25.36 1.922 0.185 ND ND
Jaguar Australia 121.16 -28.44 2.692 0.050 0.187 0.012
John Fardy Australia 149.42 -34.11 0.425 0.003 0.028 0.006
Kangaroo Caves Australia 119.24 -21.21 3.238 0.032 0.208 ND
Kempfield Australia 149.26 -33.79 0.425 ND 0.205 0.098
Larsens Australia 146.85 -31.22 0.479 0.031 ND ND
Lewis Ponds Australia 149.25 -33.27 0.417 0.013 0.152 0.089
Liontown Australia 146.07 -20.41 0.479 0.009 0.112 0.040
Magpie Australia 146.74 -20.32 0.479 0.005 0.038 0.005
McPhillamys Australia 149.32 -33.49 0.417 0.049 ND ND
Mons Cupri Australia 117.81 -20.88 2.954 0.053 0.062 0.026
Mount Ararat Australia 142.93 -37.20 0.518 0.024 0.005 ND
Mount Bulga Australia 149.20 -33.28 0.425 0.009 0.031 0.009
Mount Chalmers Australia 150.65 -23.30 0.277 0.024 0.023 0.010
Mount Gibson Australia 117.16 -29.78 2.934 ND ND ND
Mount Lyell - Cu-Au Australia 145.58 -42.06 0.500 3.017 ND ND

Mount Lyell - Tasman and Crown

Lyell (Zn-Pb) Australia 145.59 -42.05 0.500 0.001 0.014 0.012
Mount Molloy Australia 145.34 -16.70 0.388 0.004 ND ND
Mount Morgan Australia 150.37 -23.64 0.381 0.374 0.052 ND
Mount Mulcahy Australia 117.70 -27.05 2.752 0.006 0.004 ND
Murrawombie (Girilambone) Australia 146.87 -31.26 0.479 0.209 ND ND
Nimbus Australia 121.65 -30.79 2.708 0.000 0.034 0.005

North East Australia 146.85 -31.22 0.479 0.021 ND ND

OK Australia 144.25 -16.60 0.388 0.008 ND ND

Onedin Australia 127.54 -18.32 1.843 0.027 0.097 0.045
Oonagalabi Australia 134.86 -23.13 1.765 0.125 0.250 ND
Orchard Tank-Acacia Australia 118.80 -20.77 3.253 0.001 0.040 0.016
Peelwood Australia 149.42 -34.12 0.425 0.001 0.007 0.003
Pincher Well Australia 118.78 -28.72 2.814 0.041 0.446 ND
Que River Australia 145.70 -41.60 0.500 0.023 0.439 0.244
Rosebery Australia 145.54 -41.77 0.503 0.190 4.742 1.439

Salt Creek Australia 117.70 -20.76 2.945 0.011 0.100 0.034
Sandiego Australia 127.49 -18.36 1.843 0.035 0.127 0.018
Scuddles Australia 116.94 -28.75 2.953 0.126 1.229 0.084
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Table 6 — continued

Deposit Country Lon.® Lat.® Age Cu Zn Pb

(Ga) (Mt) (Mt) (Mt)
South Hercules Australia 145.51 -41.85 0.503 0.001 0.021 0.011
Sulphur Springs Australia 119.21 -21.15 3.239 0.202 0.543 ND
Teutonic Bore Australia 121.15 -28.41 2.692 0.076 0.244 0.017
Thalanga Australia 145.77 -20.34 0.479 0.140 0.782 0.248
Tritton Australia 146.72 -31.39 0.479 0.669 ND ND
Tuff Hill Australia 122.22 -27.64 2.805 ND ND ND
Waterloo Australia 146.11 -20.38 0.479 0.013 0.073 0.010
Wet Lagoon Australia 149.46 -34.81 0.425 0.008 0.083 0.045
Whim Creek Australia 117.83 -20.85 2.948 0.041 0.003 ND
‘Whundo-West Whundo Australia 116.93 -21.08 3.114 0.022 0.017 ND
Wickliffe Australia 142.68 -37.69 0.501 ND ND ND
Wilga Australia 147.89 -37.00 0.425 0.084 0.179 0.015
Woodlawn Australia 149.57 -35.06 0.423 0.401 2.286 0.911
Walchen Austria 14.07 47.43 0.475 0.035 0.052 0.048
Miguela A-zone Bolivia -63.04 -15.87 1.450 0.061 0.005 ND
Aripuan Brazil -60.67 -8.99 1.762 0.101 1.445 0.513
Palmierpolis Brazil -48.32 -12.92 1.300 0.049 0.186 0.029
Perkoa (Boromo) Burkino Faso -2.65 12.35 2.195 ND 1.254 0.019
777 (Triple Seven) Canada -101.88 54.78 1.889 0.567 0.962 0.002
Aldermac Canada -79.23 48.22 2.700 0.044 0.118 ND
Amulet 11 Canada -79.07 48.31 2.698 0.016 0.011 ND
Amulet A - Upper and Lower Canada -79.08 48.32 2.698 0.243 0.255 ND
Amulet C Canada -79.07 48.31 2.698 0.013 0.048 ND
Amulet F Shaft Canada -79.05 48.33 2.698 0.009 0.023 ND
Anderson Lake Canada -99.99 54.86 1.895 0.086 0.003 0.000
Ansil Canada -79.12 48.35 2.698 0.114 0.015 ND
Armstrong A Canada -66.05 47.60 0.470 0.010 0.076 0.014
Armstrong B Canada -66.06 47.59 0.470 0.002 0.001 0.000
Austin Brook Canada -65.82 47.40 0.470 0.001 0.028 0.023
Barvalle Canada -77.66 48.43 2.725 0.002 0.012 ND

Barvue-Abcourt (incl. Peshcourt,

Frebert) Canada -77.68 48.52 2.706 ND 0.487 ND
Bear Canada -112.39 62.89 2.705 ND 0.056 0.024
Belfort (Roymont) Canada -77.68 48.43 2.725 0.000 0.004 ND
Bell Allard Canada -77.73 49.69 2.726 0.045 0.491 ND
Bell Allard Sud Canada -77.69 49.69 2.726 0.003 0.021 ND
Big Bull Canada -133.55 58.67 0.327 0.003 0.048 0.020
Bigstone Canada -103.20 54.58 1.875 0.038 0.003 0.004
Birch Lake Canada -102.03 54.66 1.900 0.017 0.000 ND
Bob Lake Canada -101.04 55.16 1.853 0.077 0.065 ND
Bobby’s Pond Canada -56.84 48.64 0.498 0.013 0.085 0.006
Bomber Canada -100.18 54.86 1.890 0.000 0.006 ND
Bonanza Canada -129.85 55.39 0.186 0.014 ND ND
Boot Lake Canada -108.44 65.91 2.690 0.013 0.225 0.045
Boundary Canada -56.45 48.66 0.509 0.018 0.020 0.005
Bousquet 1 Canada -78.47 48.25 2.698 0.028 ND ND
Bousquet 2 Canada -78.44 48.25 2.698 0.046 ND ND
Boylen-Koke Canada -69.45 57.66 1.880 0.007 0.073 0.011
Brabant Lake Canada -103.70 56.12 1.850 0.028 0.300 0.007
Bracemac-McLeod Canada -77.66 49.67 2.726 0.088 0.496 ND
Britannia Canada -123.14 49.61 0.112 0.537 0.317 ND
Brompton Canada -72.11 45.48 0.504 0.011 ND ND
Brunswick 12 Canada -65.89 47.48 0.470 1.057 17.600 6.916
Brunswick 6 Canada -65.82 47.41 0.470 0.084 0.758 0.296
Buchans Canada -56.86 48.83 0.465 0.009 0.094 0.048
Caber Canada -78.08 49.74 2.726 0.008 0.068 0.001
Caber North Canada -78.11 49.75 2.726 0.041 0.111 ND
Callinan Canada -101.88 54.78 1.889 0.106 0.311 0.004
Canadian Jamieson Canada -81.57 48.54 2.700 0.017 0.029 ND
Canoe Landing Lake Canada -66.11 47.41 0.470 0.118 0.354 0.126
Captain Canada -65.88 47.28 0.470 0.004 ND ND
Captain North Canada -65.88 47.30 0.470 0.001 0.022 0.008
Caribou Canada -66.30 47.56 0.470 0.354 2.981 1.112
Centennial Canada -101.67 54.71 1.880 0.037 0.052 0.006
Champagne Canada -70.22 46.59 0.466 0.001 0.007 0.001
Chance Canada -81.39 48.70 2.714 ND 0.023 0.006
Chester Canada -66.22 47.10 0.470 0.121 0.189 0.082
Chisel Lake Canada -100.12 54.83 1.890 0.043 0.960 0.032
Chisel Lake North Canada -100.12 54.83 1.890 0.043 0.960 0.032
Chu Chua Canada -120.06 51.38 0.315 0.051 0.008 ND
Clinton River Canada -70.91 45.46 0.480 0.037 0.029 ND
Colchester Canada -56.08 49.64 0.505 0.013 ND ND
Cold Lake Canada -101.10 55.14 1.853 0.018 0.035 ND
Coniagas Canada -76.17 49.50 2.725 0.000 0.077 0.007
Copper lode A and E Canada -92.91 50.97 2.739 0.010 0.013 ND
Copper Reef (Mink Narrows) Canada -101.59 54.62 1.905 0.007 0.002 0.000
Corbet Canada -79.10 48.30 2.698 0.081 0.045 ND
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Table 6 — continued

Deposit Country Lon.® Lat.® Age Cu Zn Pb

(Ga) (Mt) (Mt) (Mt)
Coronation Canada -102.00 54.58 1.900 0.054 0.003 ND
Cupra D’estrie Canada -71.31 45.77 0.460 0.067 0.080 0.005
Cuprus Canada -101.71 54.72 1.880 0.015 0.029 0.001
Daniel’s Pond Canada -56.90 48.63 0.498 0.005 0.069 0.032
Deb Canada -111.23 64.00 2.701 0.008 0.030 0.002
Delbridge Canada -78.97 48.27 2.698 0.002 0.031 ND
Devils Elbow Canada -66.40 47.43 0.470 0.004 ND ND
DH-FL Groups Canada -101.01 56.83 1.905 0.005 0.011 ND
Dickstone Canada -100.49 54.86 1.890 0.043 0.237 ND
Domergue-Lessard Canada -74.64 50.64 2.774 0.014 0.026 ND
Double Ed Canada -129.88 55.41 0.186 0.030 0.019 ND
Duck Pond Canada -56.49 49.63 0.509 0.168 0.310 0.057
Dumagami Canada -78.44 48.26 2.698 0.034 0.005 ND
Dunraine Canada -77.57 48.07 2.704 0.036 ND ND
Dyce Siding-Sylvia Canada -100.15 54.41 1.890 0.009 0.012 0.004
East Cleaver Lake Canada -108.46 65.92 2.690 ND 0.315 0.004
East Sullivan Canada -77.71 48.07 2.704 0.172 0.117 ND
East Waite Canada -79.08 48.34 2.698 0.062 0.049 ND
Ecstall Canada -129.51 53.87 0.393 0.027 0.071 0.006
Empire-Le Tac Canada -76.14 49.43 2.725 0.001 0.007 ND
Errington Canada -81.26 46.54 1.848 0.069 0.311 0.090
Eskay Creek Canada -130.43 56.65 0.175 0.013 0.216 0.088
Esso West Canada -128.39 58.21 0.246 0.045 0.072 ND
Estrades Canada -79.20 49.45 2.720 0.008 0.092 0.008
Eustis Canada -71.92 45.32 0.460 0.108 ND ND
F Group Canada -91.05 49.87 2.736 0.002 0.032 0.002
Farewell Lake Canada -100.05 54.49 1.890 0.005 ND ND
Flat Landing Brook North Canada -65.88 47.38 0.470 0.000 0.071 0.016
Flexar Canada -102.03 54.68 1.900 0.012 0.002 0.000
Flin Flon Canada -101.88 54.77 1.889 1.381 2.568 0.006
FON Canada -102.50 54.75 1.890 0.013 0.174 0.000
Fox Lake Canada -101.65 56.63 1.905 0.218 0.213 0.001
Frederickson Lake Canada -66.27 55.05 1.880 0.002 0.012 ND
Fyre Lake Canada -131.49 61.34 0.365 0.185 ND ND
Gallen Canada -78.95 48.33 2.698 0.006 0.272 ND
Garon Lake Canada -77.57 49.77 2.726 0.007 0.010 ND
Geco Canada -85.79 49.15 2.720 1.086 2.015 0.088
Gmini-Turgeon Canada -79.18 49.50 2.736 0.020 0.066 0.007
Genex (Mordey) Canada -81.57 48.48 2.699 0.015 0.029 ND
Ghost Lake and Lost Lake Canada -100.10 54.83 1.890 0.008 0.050 0.002
Goldstream Canada -118.43 51.63 0.510 0.067 0.007 ND
Gondor Canada -111.80 65.56 2.668 0.015 0.350 0.029
Gonzague-Langlois Canada -76.67 49.25 2.718 0.055 1.279 ND
GPF4 Canada -131.51 61.45 0.363 0.002 0.096 0.047
Granduc Canada -130.35 56.21 0.223 0.449 0.025 0.005
Great Burnt Lake Canada -56.17 48.33 0.466 0.019 ND ND
Gullbridge Canada -56.16 49.20 0.472 0.042 ND ND
Hackett (Jo) Canada -108.36 65.92 2.690 0.002 0.034 ND
Hackett River A Canada -108.37 65.92 2.690 0.024 0.683 0.079
Halfmile Lake Canada -66.32 47.31 0.470 0.009 0.762 0.241
Handcamp Canada -56.08 49.28 0.472 0.059 ND ND
Hanson Lake Canada -103.70 56.12 1.870 0.001 0.015 0.009
Harper Creek Canada -119.82 51.52 0.361 550 ND ND
Hart River Canada -136.83 64.63 1.381 0.008 0.020 0.005
Headvue (Headway-Coulee) Canada -87.66 50.02 2.764 ND 0.013 0.000
Headway Canada -65.90 47.45 0.470 0.004 0.016 0.006
Heath Steele Canada -66.04 47.30 0.470 0.685 1.880 0.622
Heninga Gemex Canada -96.20 61.77 2.685 0.029 0.452 ND
Hidden Creek Canada -129.82 55.44 0.186 0.627 ND ND
High Lake Canada -110.86 67.38 2.705 0.387 0.576 0.053
Homestake Canada -119.83 51.11 0.361 0.001 0.006 0.003
Hood River No 10 Canada -112.75 66.06 2.700 0.096 0.112 ND
Hood River No 41 Canada -112.75 66.06 2.700 0.004 0.011 0.001
Horne - H and G lenses Canada -79.01 48.26 2.702 1.205 ND ND
Horne - No 5 zone Canada -79.02 48.23 2.702 0.150 1.350 ND
Hudvam (Vamp Lake) Canada -101.17 54.94 1.890 0.014 0.022 0.001
Huntington Canada -72.33 45.26 0.504 0.016 ND ND
Hyers Island Canada -96.02 54.76 2.832 0.009 ND ND
Ice Canada -131.42 61.88 0.275 0.067 ND ND

Indian Mountain Lake (incl. BB,
Kennedy Lake, Kennedy Lake West Canada -110.96 63.03 2.680 0.006 0.087 0.007
Copper)

Isle Dieu Canada -T7.74 49.73 2.726 0.031 0.544 ND
Izok Lake Canada -115.08 65.45 2.681 0.377 1.887 0.185
Jameland Canada -81.59 48.58 2.701 0.005 0.006 ND
Jay Copper (Conigo) Canada -78.06 48.60 2.700 0.014 0.012 ND
Joannie Canada -100.03 54.83 1.890 0.006 0.000 ND
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Table 6 — continued

Deposit Country Lon.® Lat.® Age Cu Zn Pb
(Ga) (Mt) (Mt) (Mt)
Joutel Canada -78.35 49.45 2.728 0.037 0.066 ND
Jungle Lake Canada -100.97 55.17 1.853 0.050 0.052 0.000
Kam Kotia Canada -81.59 48.60 2.701 0.071 0.063 ND
Kamad-7 Canada -119.81 51.14 0.361 0.002 0.023 0.018
Kelly-Desmond Canada -78.32 49.43 2.725 0.007 0.069 ND
Kendon Copper Canada -87.59 50.42 2.739 0.027 0.094 ND
Key Anacon Canada -65.70 47.44 0.470 0.004 0.130 0.049
Kidd Creek Canada -81.37 48.69 2.714 3.416 9.139 0.325
Knobby-McBride Canada -99.98 56.87 1.800 0.006 0.160 0.001
Koff Zone Canada -100.21 54.06 1.890 0.006 ND ND
Konuto Canada -102.06 54.66 1.900 0.069 0.027 0.000
Kudz Ze Kayah Canada -131.61 61.46 0.363 0.130 0.722 0.169
Kutcho Creek Canada -128.36 58.21 0.246 0.207 0.271 ND
La Gauchetiere (Phelps Dodge) Canada -78.18 49.78 2.725 0.017 0.076 ND
La Ronde-Penna Canada -78.44 48.25 2.698 0.194 1.275 ND
Lake Bond Canada -56.19 49.03 0.472 0.003 0.023 ND
Lalor Canada -100.14 54.87 1.890 0.117 1.392 0.000
Lar Canada -101.88 56.64 1.905 0.011 0.029 ND
Lara Canada -123.91 48.88 0.366 0.018 0.050 0.010
Lemarchant Canada -56.72 48.53 0.509 0.013 0.116 0.026
Lemoine Canada -74.12 49.75 2.728 0.032 0.072 ND
Linda Canada -99.93 54.83 1.895 0.035 0.094 ND
Lingwick Canada -71.38 45.66 0.460 0.002 0.020 0.000
Little Bay Canada -55.94 49.60 0.505 0.062 ND ND
Little Deer Canada -56.02 49.59 0.505 0.125 ND ND
Lockport Canada -55.50 49.46 0.486 0.004 0.007 ND
Long Lake Canada -57.17 48.43 0.511 0.016 0.106 0.013
Lost Lake Canada -101.08 55.13 1.853 0.019 0.061 ND
Louvem-Zinc Canada -77.52 48.10 2.704 0.005 0.132 0.002
Louvicourt Canada -65.93 47.39 0.470 0.001 0.001 0.002
Louvicourt Canada -77.50 48.10 2.704 0.598 0.328 ND
Lucky Strike Canada -56.87 48.82 0.465 0.118 1.478 0.744
Lyon Lake Canada -90.89 49.89 2.736 0.081 0.426 0.041
Maclean Canada -56.88 48.83 0.465 0.038 0.437 0.243
Mag Lake Canada -95.93 61.89 2.685 0.004 0.027 ND
Magusi River Canada -79.37 48.44 2.702 0.038 0.055 ND
Manitou-Barvue (Golden Manitou) Canada -77.61 48.09 2.704 0.010 0.050 0.010
Marg Canada -134.47 64.01 0.376 0.149 0.379 0.182
Marshall Lake (Billiton) Canada -87.58 50.41 2.739 0.024 0.084 ND
Mattabi Canada -90.98 49.88 2.736 0.084 0.944 0.097
Mattagami Lake Canada -7T.72 49.72 2.726 0.144 2.102 ND
Mcllvenna Bay Canada -102.85 54.68 1.888 0.132 0.882 0.058
McMaster Canada -66.24 47.61 0.470 0.002 ND ND
Memphremagog Canada -72.31 45.15 0.489 0.030 ND ND
Millenbach Canada -79.05 48.30 2.698 0.123 0.154 ND
Mobrun-Bouchard-Hebert Canada -78.87 48.38 2.696 0.155 0.695 ND
Mokoman Lake Canada -102.74 55.87 1.870 0.012 0.022 ND
Montauban (incl. Ttrault;
Montauban Anacon and Au-rich Canada -72.35 46.84 1.280 ND 0.124 0.041
zones)
Moulton Hill Canada -71.81 45.43 0.460 0.003 ND ND
Murray Brook Canada -66.43 47.53 0.470 0.079 0.396 0.139
Musk Canada -107.60 65.32 2.689 0.004 0.034 0.005
Myra Falls Group Canada -125.59 49.57 0.366 0.537 1.833 0.161
Nash Creek Canada -66.10 47.88 0.416 ND 0.245 0.049
Nepisiguit Canada -66.03 47.38 0.470 0.014 0.099 0.021
New Calumet Canada -76.68 45.70 1.115 ND 0.219 0.065
New Hosco Canada -77.84 49.79 2.726 0.032 0.032 ND
New Insco (Fabie Bay) Canada -79.35 48.44 2.702 0.023 ND ND
Newconex-Figuery Canada -78.17 48.48 2.706 ND 0.023 ND
Norbec Canada -79.06 48.35 2.698 0.123 0.212 ND
Norita Canada -77.66 49.78 2.726 0.071 0.153 ND
Norita East Canada -77.64 49.78 2.726 0.009 0.110 ND
Normtal Canada -79.37 49.00 2.725 0.215 0.512 ND
Normetmar Canada -79.37 49.00 2.725 ND 0.067 ND
North Star and Don Jon Canada -101.57 54.76 1.885 0.017 ND ND
Old Waite Canada -79.09 48.34 2.698 0.053 0.033 0.000
Orchan Canada -77.71 49.71 2.726 0.046 0.444 ND
Orchan West Canada -77.74 49.72 2.726 0.005 0.048 ND
Oriental Canada -56.83 48.83 0.465 0.049 0.472 0.263
Orvan Brook Canada -66.12 47.63 0.470 0.010 0.160 0.046
Osbourne Lake Canada -99.72 54.95 1.895 0.088 0.042 0.000
Pabineau Canada -65.92 47.45 0.470 ND 0.004 0.001
PD1 Canada -78.14 49.76 2.726 0.020 0.079 ND
Persvrance Canada -77.79 49.76 2.726 0.061 0.809 ND
Photo Lake Canada -100.10 54.86 1.890 0.032 0.044 0.004
Pic Lake Canada -87.39 48.97 2.723 0.012 0.220 ND
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Table 6 — continued

Deposit Country Lon.® Lat.® Age Cu Zn Pb

(Ga) (Mt) (Mt) (Mt)
Pilley’s Island Canada -55.72 49.51 0.472 0.025 ND ND
Pinebay Canada -101.61 54.77 1.880 0.020 0.001 0.000
Point Leamington (New Bay Pond) Canada -55.63 49.28 0.487 0.069 0.276 ND
Poirier Canada -80.75 48.32 2.728 0.138 0.189 ND
Potterdoal Canada -80.21 48.60 2.713 0.024 0.066 ND
Prud’Homme No 1 Canada -69.91 58.26 1.880 0.086 0.109 0.011
Quandt (Ramsay; Keputch) Canada -102.75 54.74 1.870 0.016 0.013 0.004
Quemont Canada -79.01 48.26 2.702 0.200 0.300 0.003
Radiore No. 2 Canada -77.56 49.74 2.726 0.002 0.002 ND
Rail Lake Canada -100.59 54.75 1.875 0.025 0.007 ND
Rambler Main Canada -56.06 49.90 0.487 0.007 0.012 ND
Rambler-Ming Canada -56.08 49.91 0.487 0.384 0.023 ND
Rea Gold Canada -119.82 51.15 0.361 0.001 0.009 0.008
Reed Lake Canada -100.55 54.64 1.875 0.083 0.013 0.000
Restigouche Canada -66.55 47.50 0.470 0.003 0.121 0.097
Rocky Turn Canada -66.07 47.63 0.470 0.000 0.011 0.004
Rod Canada -99.92 54.86 1.895 0.046 0.020 0.000
Rothermere Canada -56.88 48.82 0.465 0.038 0.416 0.252
Ruttan Canada -99.92 54.86 1.880 1.087 2.433 0.065
Samatosum Canada -119.81 51.14 0.361 0.005 0.015 0.008
Schist Lake and Mandy Canada -101.83 54.72 1.889 0.093 0.158 0.001
Schotts Lake Canada -102.23 55.10 1.870 0.012 0.027 0.000
Scotia Canada -129.67 54.08 0.393 0.001 0.038 0.004
Scott Lake Canada -74.63 49.86 2.728 0.068 0.297 ND
Selbaie Canada -78.96 49.80 2.729 0.619 0.930 ND
Seneca Canada -121.95 49.32 0.166 0.009 0.054 0.002
Sherridon Canada -101.11 55.14 1.853 0.183 0.176 0.002
Shunsby (Grandora) Canada -82.66 47.72 2.730 0.009 0.052 ND
Skidder Canada -56.92 48.73 0.465 0.018 0.018 ND
Solbec Copper Canada -71.27 45.81 0.460 0.162 0.442 0.056
Soucy Canada -69.87 58.32 1.880 0.081 0.098 0.011
Sourdough Bay Canada -101.62 54.76 1.880 0.004 0.005 0.000
South Bay Canada -92.68 51.11 2.739 0.035 0.223 ND
South Pond Canada -56.14 48.43 0.466 0.004 ND ND
Spruce Point Canada -100.40 54.57 1.890 0.039 0.046 0.000
Stall Lake Canada -99.44 54.85 1.895 0.282 0.032 0.001
Stirling (Mindamar) Canada -60.44 45.73 0.681 0.009 0.079 0.018
Stralak Canada -81.71 46.80 2.730 0.003 0.022 0.003
Stratmat Canada -66.11 47.32 0.466 0.040 0.499 0.219
Strickland Canada -58.30 47.81 0.466 ND 0.010 0.010
Sturgeon Lake Canada -90.89 49.88 2.736 0.053 0.190 0.025
Suffield Canada -71.96 45.32 0.460 0.002 0.009 ND
Sunrise Lake Canada -112.38 62.90 2.670 0.004 0.245 0.096
Sunro Canada -124.03 48.45 0.045 0.014 ND ND
Susu Lake Canada -110.79 63.01 2.680 0.001 ND ND
Terra Nova Canada -56.23 49.92 0.487 0.011 ND ND
Tilt Cove Canada -55.62 49.89 0.489 0.490 ND ND
Trout Lake (Embury) Canada -101.82 54.83 1.870 0.376 1.074 0.013
Tulk’s East Canada -57.13 48.54 0.498 0.015 0.093 0.007
Tulk’s Hill Canada -57.20 48.51 0.498 0.009 0.040 0.014
Tulsequah Chief Canada -133.60 58.74 0.327 0.082 0.406 0.076
Turnback Lake (XL) Canada -112.64 62.73 2.680 0.004 0.011 0.003
Twin J Canada -123.79 48.87 0.366 0.005 0.023 0.002
Vauze Canada -79.08 48.36 2.698 0.010 0.003 ND
Vendme (Mogador) Canada -77.66 48.43 2.725 0.003 0.051 ND
Vermilion Lake Canada -81.36 46.52 1.848 0.040 0.138 0.035
Wedge Canada -66.13 47.40 0.470 0.053 0.052 0.019
Weedon Canada -71.37 45.70 0.460 0.043 0.007 0.001
Westarm Canada -101.84 54.64 1.875 0.045 0.021 0.001
Westwood Canada -78.44 48.25 2.698 ND ND ND
Whalesback Canada -56.01 49.60 0.505 0.036 ND ND
White Lake Canada -101.72 54.71 1.880 0.017 0.039 0.002
Willecho Canada -85.88 49.18 2.720 0.010 0.087 0.004
Willroy Canada -85.83 49.16 2.720 0.065 0.112 0.012
Wim Canada -100.04 55.03 1.895 0.058 0.010 ND
Windy Craggy Canada -137.67 59.73 0.218 4.099 ND ND
Winston Lake Canada -87.37 48.98 2.722 0.031 0.480 ND
Wolf (Hasselberg) Canada -131.49 61.34 0.350 ND 0.234 0.086
‘Wolverine Canada -130.13 61.43 0.348 0.073 0.747 0.099
Yava Lake Canada -107.93 65.60 2.690 0.013 0.064 0.021
York Harbour Canada -58.31 49.05 0.486 0.006 0.016 ND
Zenith Canada -87.36 48.98 2.722 0.027 0.506 ND
Pirn Alto Chile -73.10 -39.35 0.400 0.005 0.000 ND
Ashele (No. 1) China 86.31 48.25 0.401 0.853 1.013 ND
Bizigou China 124.98 42.15 2.980 0.007 0.026 ND
Chenjianiao China 106.28 35.05 0.770 0.104 ND ND
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Deposit Country Lon.® Lat.® Age Cu Zn Pb

(Ga) (Mt) (Mt) (Mt)
Dadongguo China 88.00 47.96 0.408 ND ND ND
Dahuanggou China 124.76 42.20 2.980 0.003 0.038 ND
Dapingzhang (includes Dawaz) China 100.52 22.78 0.429 0.563 0.216 0.086
Deerni China 100.30 34.32 0.284 0.664 0.848 ND
Dongnanshan China 124.63 42.11 2.980 0.008 0.013 ND
Gacun China 99.53 31.18 0.217 0.018 0.216 0.148
Gayiqgiong China 99.30 31.57 0.219 ND ND ND
Guomisi China 100.12 38.28 0.509 0.078 0.296 0.270
Honggou China 101.02 37.37 0.478 0.135 ND ND
Honggishan China 124.38 42.04 2.980 0.013 0.027 ND
Hongtoushan China 124.53 42.02 2.980 0.700 0.960 ND
Huashugou (Jingtieshan) China 97.93 39.32 0.770 0.226 ND ND
Huoyanshan China 104.25 36.68 0.503 0.260 ND ND
Jiaolongzhang China 106.07 35.32 0.503 ND 0.065 0.043
Keketale (Koktal) China 89.20 47.35 0.409 0.002 0.095 0.045
Langlike China 101.95 37.52 0.478 0.033 ND ND
Liwu China 101.80 28.60 0.402 0.775 0.155 ND
Shigingdong China 103.70 36.78 0.503 0.054 0.084 0.078
Shujigou China 124.62 42.13 2.980 0.033 0.092 ND
Sigequan China 104.25 36.68 0.503 0.120 0.157 0.062
Tiemurte China 88.10 47.90 0.408 0.140 0.203 0.087
Tongchanggou China 104.25 36.68 0.503 ND ND ND
Tongchangjie China 99.75 24.33 0.329 0.008 ND ND
Tongkuangyu China 111.70 35.50 2.050 2.164 2.003 ND
Tongyu China 110.30 34.53 0.490 0.065 ND ND
Wutai China 112.59 38.93 2.500 ND ND ND
Xiacun China 99.85 31.10 0.201 0.077 0.677 0.418
Xiaorequanzi China 89.52 42.28 0.320 0.005 0.002 ND
Xiaotieshan China 104.25 36.68 0.503 0.428 1.812 1.153
Xibeishan China 124.58 42.11 2.980 0.016 0.021 ND
Xiqiu China 120.63 29.92 1.300 0.319 0.567 ND
Xitieshan China 95.61 37.24 0.478 ND 0.486 0.416
Yargla China 99.17 29.33 0.263 0.006 ND ND
Zhanghugou China 124.93 42.12 2.980 0.002 0.090 ND
Zheyaoshan China 104.25 36.68 0.503 0.500 ND ND
El Alacran Columbia -76.32 7.40 0.083 0.067 ND ND
El Roble Columbia -76.42 6.10 0.083 0.057 ND ND
Guadalupe Columbia -75.54 7.74 0.110 0.526 ND ND
Santa Anita Columbia -75.73 5.67 0.083 0.013 ND ND
Antonio Cuba -79.83 22.11 0.123 0.027 0.060 ND
Cacarajicara Cuba -83.28 22.81 0.113 0.007 ND ND
Carlota Cuba -80.15 22.03 0.150 0.027 ND ND
Cuba Libre Cuba -77.92 21.42 0.113 0.010 ND ND
El Cobre-Zona Barita Cuba -75.93 20.02 0.052 0.164 ND ND
Guachinango Cuba -80.12 22.07 0.150 0.041 ND ND
Hierro Mantua Cuba -84.13 22.47 0.132 0.199 ND ND
Infierno-El Pino-El Roble Cuba -76.33 20.02 0.052 0.280 0.636 0.176
Jcaro Cuba -83.28 22.86 0.113 0.008 ND ND
La Victoria Cuba -80.15 22.08 0.150 0.005 ND ND
San Fernando-Los Mangos Cuba -80.08 22.20 0.123 0.037 ND ND
Agrokipia A Cyprus 33.15 35.03 0.092 0.012 0.006 ND
Agrokipia B Cyprus 33.15 35.03 0.092 0.018 0.027 ND
Alestos Cyprus 33.02 35.04 0.092 0.012 ND ND
Apliki Cyprus 32.85 35.07 0.092 0.030 ND ND
East Lefka Cyprus 32.83 35.10 0.092 0.019 ND ND
Kalavasos Cyprus 33.75 34.80 0.092 0.060 0.030 0.001
Kambia (Kokkinonero) Cyprus 33.28 35.00 0.092 ND ND ND
Kinousa (underground and open cut) Cyprus 32.52 35.03 0.092 0.012 0.012 ND
Kokkinopezoula Cyprus 33.12 35.03 0.092 0.007 ND ND
Kokkinoyia Cyprus 33.04 35.07 0.092 0.019 ND ND
Limni Cyprus 32.48 35.03 0.092 0.160 0.032 ND
Mangaleni Cyprus 33.75 34.80 0.092 0.001 ND ND
Mathiatis Cyprus 33.35 34.97 0.092 0.006 0.028 ND
Mavrovouni Cyprus 32.83 35.10 0.092 0.675 0.075 ND
Memi Cyprus 33.04 35.04 0.092 0.002 ND ND
Peristerka Cyprus 33.23 34.99 0.092 0.003 0.001 ND
Phoenix (Skouriotissa) Cyprus 32.88 35.08 0.092 0.160 ND ND
Phoukasa (Skouriotissa) Cyprus 32.88 35.08 0.092 0.135 0.004 ND
Pitharochoma Cyprus 33.23 34.99 0.092 0.007 0.007 ND
Sha Cyprus 34.95 33.37 0.092 0.004 ND ND
Three Hills Cyprus 32.90 35.09 0.092 0.023 ND ND
West Apliki Cyprus 32.83 35.07 0.092 0.012 ND ND
Tisovi Czech Republic 12.54 50.32 0.475 0.010 ND ND
Zlate Hory Czech Republic 17.41 50.27 0.380 0.170 0.595 0.145
Cerro de Maimn Dominican Republic -70.23 18.97 0.123 0.152 0.107 ND
El Anon - Anomaly B Dominican Republic -70.96 19.48 0.113 0.005 0.005 ND
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Deposit Country Lon.® Lat.® Age Cu Zn Pb

(Ga) (Mt) (Mt) (Mt)
Loma Pesada Dominican Republic -70.36 19.09 0.123 0.024 0.008 0.000
San Antonio (Parcela) Dominican Republic -70.09 18.80 0.123 ND ND ND
La Plata Ecuador -78.90 -1.50 0.043 0.034 0.035 0.006
Mercedes Ecuador -79.10 -2.10 0.043 0.043 ND ND
Um Samiuki Egypt 34.41 27.01 0.712 0.003 0.035 0.003
Adi Nefas Eritrea 39.03 15.33 0.750 0.038 0.229 ND
Bisha Eritrea 37.50 15.40 0.750 0.262 1.513 0.053
Debarwa Eritrea 39.00 15.12 0.750 0.020 0.038 ND
Emba Derho Eritrea 38.88 15.42 0.750 0.449 0.863 ND
Aijala Finland 23.36 60.19 1.895 0.013 0.006 ND
Attu Finland 22.31 60.19 1.895 0.007 0.076 0.045
Hallaper Finland 26.51 63.68 1.925 0.015 0.030 ND
Hllinmki Finland 27.55 62.06 1.900 0.033 ND ND
Hammaslahti Finland 30.03 62.46 1.943 0.085 0.093 ND
Haveri Finland 23.24 61.71 1.904 0.131 ND ND
Kylylahti Finland 29.35 62.86 1.926 0.051 0.015 ND
Luikonlahti Finland 28.70 62.94 1.943 0.074 0.038 ND
Metsmonttu Finland 23.34 60.19 1.895 0.004 0.050 0.011
Mullikkorme Finland 26.16 63.70 1.921 0.011 0.277 0.029
Orijrvi Finland 23.54 60.23 1.895 0.012 0.031 0.010
Outokumpu Finland 28.99 62.72 1.943 1.083 0.305 0.001
Pahtavuoma Finland 24.25 67.80 2.050 0.064 0.143 0.017
Perttilahti Finland 29.19 62.79 1.943 0.028 0.021 ND
Pyhsalmi Finland 26.05 63.66 1.932 0.518 1.424 0.039
Rauhala Finland 24.79 64.06 1.905 0.023 0.081 0.016
Riihilathi Finland 28.70 62.71 1.943 0.005 0.001 ND
Ruostesuo Finland 26.36 63.59 1.925 0.011 0.054 ND
Salo-Issakka Finland 28.78 61.10 1.895 0.006 0.030 ND
Saramki Finland 29.13 62.94 1.943 0.024 0.021 ND
Svi Finland 26.66 63.21 1.924 0.047 0.025 ND
Taivaljrvi Finland 29.05 63.94 2.790 0.001 0.033 0.017
Tupala Finland 23.55 60.61 1.881 ND 0.029 0.005
Vihanti Finland 25.14 64.41 1.925 0.178 1.484 0.134
Vuohtojoki Finland 25.93 63.99 1.925 0.002 0.018 ND
Vuonos Finland 29.09 62.76 1.943 0.144 0.063 ND
Bodennec France -3.58 48.52 0.350 0.024 0.061 0.015
Chessy France 4.61 45.90 0.360 0.137 0.479 0.021
Chizeuil France 4.12 46.22 0.366 ND ND ND
La Port-aux-moines France -2.93 48.30 0.350 0.014 0.146 0.031
Rouez France -0.08 48.13 0.609 0.544 1.361 ND
Sain Bel France 4.61 45.80 0.360 0.100 0.100 ND
Madneuli Georgia 44.46 41.36 0.077 1.324 1.847 ND
Oxec Guatemala -89.44 15.53 0.125 0.027 ND ND
Ambaji India 72.85 24.33 0.987 0.236 0.626 0.451
Deri India 72.83 24.38 0.987 ND 0.102 0.080
Kalyadi India 76.50 11.50 3.352 0.007 ND ND
Kali Kunning barite Indonesia 126.28 -7.78 0.005 0.001 0.000 0.022
Lerokis and Kali Kunning pyrite Indonesia 126.28 -7.78 0.005 0.281 0.022 0.026
Lerokis barite Indonesia 126.28 -7.78 0.005 0.001 0.000 0.029
Barika Iran 36.19 45.66 0.105 ND ND ND
Bavanat Iran 30.46 53.59 0.191 0.180 0.030 ND
Chahgaz Iran 54.70 29.45 0.176 0.060 0.900 0.600
Koushk (Kushk; Koushke) Iran 55.76 31.75 0.528 ND 0.594 0.124
Sargaz Iran 57.36 28.72 0.218 0.040 0.011 0.002
Avoca Ireland -6.22 52.87 0.457 0.096 ND ND
Abeshiro Japan 141.03 41.18 0.014 0.037 0.201 0.017
Ainai Japan 140.75 40.38 0.012 0.065 0.164 0.053
Besshi Japan 133.32 33.85 0.157 0.779 0.090 ND
Ezuri Japan 140.60 40.24 0.012 0.027 0.303 0.100
Fukazawa Japan 140.68 40.23 0.012 0.100 0.305 0.095
Furutobe Japan 140.42 40.21 0.014 0.084 0.092 0.032
Hanaoka - Doyashiki Japan 140.48 40.32 0.012 0.336 0.420 0.084
Hanaoka - Matsumine Japan 140.48 40.32 0.013 0.780 0.690 0.180
Hanawa Japan 140.87 40.13 0.012 0.053 0.116 0.032
Higashiyame Japan 134.31 33.93 0.157 0.013 ND ND
Hitachi Japan 140.40 36.35 0.533 0.381 0.163 ND
Iimori Japan 135.43 34.41 0.157 0.033 ND ND
Iwami (Iwame and Iwame West) Japan 132.44 35.18 0.012 0.023 0.332 0.068
Kamikita Japan 140.92 40.73 0.014 0.034 0.020 ND
Kosaka - Motoyama, Japan 140.74 40.35 0.012 0.330 0.675 0.120
Kosaka - Uchinotai Japan 140.75 40.33 0.011 0.227 0.386 0.118
Kosaka - Uwamuki Japan 140.75 40.33 0.011 0.029 0.300 0.094
Kotsu Japan 134.26 34.02 0.157 0.025 ND ND
Kune Japan 137.84 35.08 0.175 0.107 ND ND
Kunitomi Japan 140.70 43.03 0.012 0.005 0.032 0.001
Kurosawa Japan 139.33 37.35 0.014 0.072 0.482 0.050
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Makimine Japan 131.31 32.73 0.089 0.085 ND ND
Matsuki Japan 140.53 40.23 0.012 0.057 0.102 0.032
Nurukawa Japan 140.79 40.50 0.012 0.007 0.079 0.039
Oshio Japan 139.48 37.40 0.014 0.040 0.105 0.026
Sazare Japan 133.57 33.90 0.158 0.065 0.015 ND
Shakanai Japan 140.32 40.18 0.016 0.147 0.427 0.127
Shimokawa Japan 142.98 43.90 0.048 0.182 0.107 ND
Shingu Japan 133.68 33.94 0.157 0.006 ND ND
Shirataki Japan 133.47 33.82 0.157 0.031 0.008 ND
Taisho (including Nishimata) Japan 140.91 41.46 0.014 0.045 0.154 0.022
Takaura Japan 138.83 35.58 0.175 0.003 ND ND
Tashiro Japan 139.45 37.42 0.014 0.033 0.045 0.012
Terano Japan 132.75 33.69 0.157 0.001 ND ND
Yanahara Japan 132.50 35.20 0.265 0.272 ND ND
Yoshino Japan 140.42 38.33 0.014 0.063 0.200 ND
50 Let Oktyrbrya Kazakhstan 59.11 50.49 0.388 0.837 0.216 ND
Abyz Kazakhstan 76.24 49.33 0.375 0.124 0.325 ND
Akbastau Kazakhstan 77.79 48.61 0.475 0.343 0.211 ND
Anisimov Klyuch Kazakhstan 83.00 50.68 0.375 0.061 0.105 0.014
Artemievskoe Kazakhstan 82.81 50.60 0.375 0.964 3.278 1.011
Avangard Kazakhstan 59.03 50.61 0.388 0.195 0.180 ND
Belousovskoye Kazakhstan 82.50 50.13 0.395 0.330 1.422 0.345
Chekmar Kazakhstan 83.62 50.64 0.395 0.267 2.273 0.832
Dolinnoye-Obruchev Kazakhstan 83.60 50.33 0.395 0.095 0.220 0.110
Gabrielevskoe Kazakhstan 83.25 50.32 0.390 0.041 0.074 0.013
Grekhovskoe Kazakhstan 84.31 49.73 0.392 0.236 1.652 0.826
Irtyshskoe Kazakhstan 82.37 50.15 0.395 0.648 1.536 0.213
Kamyshinskoe Kazakhstan 81.78 50.60 0.375 0.396 0.416 0.158
Karchiga Kazakhstan 85.51 48.44 0.530 0.190 0.043 ND
Kosmurun Kazakhstan 77.79 48.60 0.475 0.745 0.192 ND
Krasnoyarskoe Kazakhstan 82.43 50.36 0.380 0.045 0.202 0.061
Kunduzdy Kazakhstan 58.61 49.16 0.388 0.329 0.350 ND
Limannoe Kazakhstan 58.78 49.81 0.388 0.591 0.643 ND
Maikain cluster Kazakhstan 75.80 51.48 0.490 ND ND ND
Maiskoe Kazakhstan 84.15 49.43 0.390 0.030 0.449 0.172
Maleevskoe Kazakhstan 84.29 49.89 0.390 1.150 3.750 0.650
Mizek Kazakhstan 77.42 48.95 0.451 ND ND ND
Nikolayevskoe Kazakhstan 81.88 50.53 0.376 0.967 1.306 0.173
Novo-Berezovskoe Kazakhstan 82.24 50.27 0.388 0.088 0.195 0.006
Novo-Leningorskoe Kazakhstan 83.57 50.36 0.395 0.085 2.157 0.764
Orlovskoe Kazakhstan 81.36 50.93 0.392 2.256 1.536 0.432
Priorskoye Kazakhstan 59.00 50.54 0.388 0.380 1.406 ND
Putintsevskoe Kazakhstan 84.26 49.88 0.388 0.016 0.027 0.018
Ridder-Sokolnoye Kazakhstan 83.54 50.35 0.400 0.876 3.727 1.751
Rulikha Kazakhstan 81.97 50.49 0.371 ND ND ND
Shemonaikha Kazakhstan 81.87 50.68 0.375 0.095 0.192 0.036
Shubinskoe Kazakhstan 83.68 50.39 0.388 0.057 0.113 0.017
Snegirikha Kazakhstan 82.98 50.68 0.375 0.203 0.197 0.030
Starkovskoe Kazakhstan 83.82 50.42 0.388 0.046 0.184 0.027
Strezhanskoe Kazakhstan 83.67 50.53 0.388 0.085 0.212 0.038
Suvenir Kazakhstan 75.18 50.89 0.490 ND ND ND
Tesiktas Kazakhstan 76.43 47.09 0.490 ND ND ND
Tishinskoye Kazakhstan 83.37 50.28 0.395 0.300 3.180 0.540
Vavilonskoe Kazakhstan 81.36 50.41 0.371 0.132 0.027 ND
Vesennee Kazakhstan 59.45 50.63 0.401 0.367 0.325 ND
Zyryanovskoe Kazakhstan 84.30 49.74 0.395 0.500 5.625 3.375
‘West Sualog Malaysia 117.31 5.87 0.067 0.079 0.005 0.000
Azulaquez Mexico -99.70 18.57 0.140 0.002 0.042 0.015
El Cuale-La Prieta Mexico -105.08 20.38 0.154 0.006 0.080 0.025
El Largo Mexico -100.13 18.19 0.145 0.025 0.093 0.017
El Rey Mexico -100.13 18.21 0.145 0.018 0.088 0.020
La Esmerelda Mexico -100.40 19.05 0.132 ND 0.009 0.005
La Minita Mexico -103.08 18.59 0.123 ND 0.180 0.018
La Suriana Mexico -100.12 18.22 0.145 0.002 ND 0.027
Los Gavilanes Mexico -116.17 32.17 0.146 ND ND ND
Naranjo Mexico -100.14 18.19 0.145 0.074 0.184 0.049
Reforma Mexico -100.13 18.21 0.145 0.084 0.245 0.089
Rey de Plata Mexico -99.90 18.33 0.145 0.015 0.261 0.063
San Nicolas Mexico -102.00 22.65 0.148 1.353 1.632 0.149
Tizapa Mexico -100.40 19.08 0.132 0.032 0.356 0.081
Tumurtii-Ovoo Mongolia 113.70 47.40 0.380 ND 0.886 ND
Ulaan Mongolia 115.20 49.50 0.380 ND 1.360 0.816
Bleida Morocco -6.44 30.38 0.788 0.160 0.060 ND
Douar Lahjar Morocco -8.20 31.55 0.332 0.144 1.520 0.448
Hajar Morocco -8.18 31.51 0.332 0.100 1.600 0.600
Kettara Morocco -8.18 31.87 0.332 0.210 ND ND
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Koudiat Acha Morocco -8.21 31.89 0.332 0.027 0.122 0.054
Tazakourt (Draa Sfar) Morocco -8.14 31.71 0.332 0.033 0.590 0.225
Gorob Namibia 15.33 -23.47 0.755 0.027 ND ND
Matchless Namibia 16.75 -22.83 0.755 0.056 ND ND
Otjihase Namibia 17.25 -22.50 0.755 0.355 0.046 ND
Rosh Pinah Namibia 16.76 -27.95 0.752 0.026 1.964 0.510
Skorpion Namibia 16.66 -27.82 0.752 ND 6.843 0.604
soren Norway 9.44 61.79 0.450 0.010 0.010 ND
Bjrksen Norway 16.78 68.33 0.595 0.027 0.060 0.007
Bleikvassli Norway 13.88 65.92 0.595 0.009 0.240 0.120
Bossmo Norway 14.27 66.38 0.470 0.008 0.008 ND
Bursi Norway 16.00 67.15 0.437 0.027 0.008 0.001
Charlotta Norway 16.06 67.14 0.437 0.060 0.017 ND
Fahlbands Norway 9.62 59.63 1.800 0.050 0.050 ND
Fjellsj Norway 11.27 62.69 0.488 ND ND ND
Folldal Norway 10.00 62.14 0.488 0.057 0.033 ND
Fosdalen Norway 11.21 64.08 0.465 0.021 ND ND
Giken Norway 16.09 67.13 0.437 0.236 0.074 ND
Gjersvik Norway 13.43 64.86 0.488 0.034 0.010 ND
Grimeli Norway 5.08 61.44 0.443 0.030 0.015 ND
Grimsdallen Norway 9.83 62.11 0.488 0.041 0.191 ND
Hammarfjell stre Norway 17.16 68.36 0.595 ND ND ND
Hankabakken Norway 16.11 67.14 0.437 0.035 0.010 ND
Hersjgruva Norway 11.13 62.68 0.488 0.051 0.042 ND
Jacobsbakken Norway 15.70 67.07 0.437 0.072 0.108 ND
Joma Norway 13.88 64.85 0.488 0.335 0.326 ND
Killingdal Norway 11.47 62.80 0.488 0.060 0.193 0.014
Kisgruva Norway 9.61 59.60 1.320 0.006 0.007 ND
Kongens gruve Norway 11.30 62.67 0.488 0.066 0.207 0.015
Lergruvbakken Norway 11.34 62.65 0.488 0.009 0.088 0.004
Lillebo Norway 5.47 59.79 0.430 0.009 0.009 0.009
Lkken Norway 9.70 63.12 0.487 0.690 0.540 0.006
Mofjell Norway 14.16 66.30 0.475 0.017 0.193 0.038
Mons Petter Norway 16.03 67.14 0.437 0.044 0.012 ND
Mos Norway 14.20 66.32 0.510 0.006 0.014 0.000
Muggruva Norway 11.29 62.72 0.488 0.013 0.002 ND
Nordre Geitryggen Norway 10.09 62.15 0.488 0.033 0.080 0.005
Ny-Sulitjelma Norway 16.14 67.14 0.437 0.052 0.014 ND
Nye/Gamle Storwartz Norway 11.54 62.63 0.488 0.031 0.206 0.015
Olavsgruva Norway 11.56 62.63 0.488 0.041 0.033 ND
Quintus Norway 11.55 62.63 0.488 0.007 ND ND
Rieppe Norway 21.59 69.74 0.439 0.015 0.060 ND
Rdhammeran Norway 11.42 62.95 0.488 0.003 ND ND
Rdkleiv Norway 5.23 59.35 0.493 0.022 0.065 ND
Sagmo Norway 16.01 67.12 0.437 0.038 0.005 ND
Skiftesmyr Norway 12.61 64.48 0.488 0.034 0.051 ND
Skorovas Norway 13.10 64.63 0.488 0.079 0.187 ND
Stord Norway 5.42 59.79 0.430 ND 0.025 ND
Tverrfjellet Norway 9.51 62.23 0.475 0.190 0.228 0.038
Undal Norway 10.05 62.82 0.510 0.012 0.019 ND
Vaddas Norway 21.58 69.81 0.439 0.019 0.000 ND
Vigsnes Norway 5.22 59.35 0.493 0.057 0.072 ND
Visletten Norway 13.20 64.79 0.488 0.007 0.030 ND
Ytterya Norway 11.18 63.80 0.475 0.010 0.012 0.002
Aarja Oman 56.42 24.33 0.095 0.048 0.029 0.000
Al Ajal Oman 57.95 23.50 0.264 0.008 0.003 0.000
Al Bishara Oman 56.54 23.66 0.095 0.033 ND ND
Aswad Oman 56.40 24.94 0.095 0.055 ND ND
Bayda Oman 56.38 24.55 0.095 0.028 0.013 0.000
Daris East Oman 57.44 23.59 0.095 0.006 ND ND
Ghuzayn Oman 57.04 23.82 0.095 0.175 ND ND
Hatta Oman 56.44 25.00 0.095 0.028 0.008 ND
Hayl-As-Safil Oman 56.55 23.66 0.095 0.104 0.048 0.001
Khaznah Oman 56.45 24.99 0.095 0.004 ND ND
Lasail Oman 56.44 24.45 0.095 0.252 0.005 ND
Mahab 4 Oman 56.71 24.05 0.095 0.031 ND ND
Mandoos Oman 56.44 24.79 0.095 0.112 ND ND
Magqail South Oman 56.56 24.12 0.095 0.006 ND ND
Rakah Oman 56.62 23.65 0.095 0.031 0.005 0.000
Safwa Oman 56.42 24.60 0.095 0.037 ND ND
Shinas Oman 56.38 24.76 0.095 0.055 ND ND
Laloki Papua-New Guinea 147.33 -9.43 0.041 0.015 0.009 ND
Cerro Lindo Peru -75.98 -13.08 0.100 0.668 2.460 0.270
Perubar Peru -76.58 -11.91 0.106 ND 0.552 0.078
Tambo Grande 1 Peru -80.42 -4.92 0.104 0.899 0.562 0.169
Tambo Grande 3 Peru -80.42 -4.93 0.104 0.820 1.148 0.246
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Ayala Philippines 122.13 7.28 0.020 0.029 0.259 0.162
Bagacay Philippines 125.27 11.80 0.020 0.168 0.129 ND
Canatuan Philippines 121.78 7.80 0.138 0.042 0.033 ND
F Philippines 119.96 15.99 0.044 0.044 0.051 ND
Hixbar Philippines 124.19 13.19 0.084 0.017 0.028 ND
Marcos Philippines 120.68 18.04 0.020 0.066 ND ND
Ungay-Malobago Philippines 124.13 13.19 0.084 0.087 0.145 ND
Aljustrel Portugal -8.16 37.86 0.352 0.690 1.176 0.662
Lagoa Salgada Portugal -8.48 38.45 0.356 0.013 0.164 0.119
Lousal Portugal -8.45 38.05 0.352 0.350 0.700 0.400
Neves Corvo Portugal -7.97 37.60 0.354 4.167 6.798 ND
Sao Domingos Portugal -7.47 37.67 0.359 0.360 0.900 ND
Zambujal-Lombador Portugal -7.97 37.60 0.350 0.462 1.271 ND
Aidyrlinskoe Russia 59.85 52.07 0.386 0.110 0.140 ND
Aleksandrinskoe Russia 59.37 53.52 0.391 0.448 0.550 0.052
Amurskoe Russia 59.62 52.56 0.380 0.034 0.824 0.019
Bakr-Tau Russia 58.18 52.44 0.396 0.034 0.061 0.009
Bakr-Uzayk Russia 58.24 52.88 0.396 0.030 0.050 ND
Balta Tau Russia 58.36 52.36 0.396 0.105 0.179 ND
Barsuchy Log Russia 60.26 51.17 0.388 0.368 0.603 ND
Blyavinskoe Russia 57.67 51.45 0.438 0.300 0.500 ND
Burubaiskoe Russia 58.16 51.96 0.398 0.570 0.360 0.030
Chebach’e Russia 59.40 54.10 0.388 0.241 0.327 ND
Dal’nee Russia 95.60 52.02 0.531 0.008 0.150 0.015
Degtyarkskoe Russia 60.09 56.71 0.413 1.690 3.510 0.130
Dergamish Russia 58.09 51.76 0.420 ND ND ND
Dzerzhinskoe Russia 60.20 55.49 0.386 0.191 0.173 ND
Dzhusinskoe Russia 59.52 51.27 0.386 0.218 0.163 ND
Gaiskoe Russia 58.49 51.46 0.398 6.566 2.814 0.281
Ishkinino Russia 58.21 51.41 0.420 0.064 0.000 0.000
Ivonovskoe Russia 57.92 52.45 0.430 0.108 0.030 ND
Kainooja Russia 32.57 61.73 2.945 ND 0.018 0.022
Kaluginskoe Russia 60.20 58.63 0.431 0.036 0.026 ND
Kamenushinskoe Russia 85.81 54.38 0.431 0.109 ND ND
Karabash Russia 60.22 55.52 0.365 0.153 0.162 ND
Kasarginskoe Russia 61.87 55.83 0.388 0.080 0.100 ND
Khotoidokh Russia 141.14 66.45 0.154 0.042 0.894 0.309
Komsomolskoe Russia 56.97 51.23 0.438 0.390 0.438 0.043
Korbalikhinskoe Russia 82.32 51.28 0.377 0.365 2.453 0.503
Krasnogvardeyskoe Russia 60.06 58.37 0.430 0.305 0.103 ND
Kyzyl-Tashtg Russia 95.59 52.02 0.531 0.085 1.339 0.371
Leschevskoe Russia 36.10 63.10 2.690 ND ND ND
Letnee Russia 59.48 50.93 0.431 0.218 0.102 0.003
Levikhinskoe Russia 59.92 57.58 0.431 0.227 0.227 ND
Lindolampi Russia 33.93 62.10 2.000 0.130 ND ND
Maiskoe (Maysk) Russia 58.22 52.32 0.398 0.011 0.044 ND
Makanskoe Russia 58.30 52.00 0.397 0.085 0.025 ND
Maukskoe Russia 60.29 56.00 0.438 0.047 0.049 ND
Molodezhnoe Russia 59.42 54.09 0.388 0.352 0.560 ND
Novo-Shermuskoe (Shermskoye Novy) Russia 59.95 60.56 0.431 0.490 0.525 ND
Oktyabrskoe Russia 58.26 52.02 0.397 0.454 0.239 ND
Osennee Russia 59.54 50.92 0.431 0.342 0.018 ND
Ozernoe Russia 111.70 52.93 0.531 ND 11.160 2.160
Pervomaiskoe Russia 60.21 55.44 0.386 0.098 0.113 ND
Podolskoe Russia 58.45 52.05 0.396 2.145 1.699 0.114
Rubtsovskoe Russia 81.18 51.43 0.388 ND 0.560 0.326
Rybozero Russia 35.48 63.07 2.600 ND ND ND
Rybozerskoe Russia 35.47 63.08 2.690 ND ND ND
Safyanovka Russia 61.53 57.38 0.390 0.767 0.312 ND
Salairskoe Russia 85.78 54.24 0.530 0.150 2.100 0.435
Semenov East Russia 58.21 51.51 0.365 0.011 0.075 ND
Sibaiskoe (Sibay) Russia 58.64 52.70 0.391 1.150 1.794 0.046
Stepnoe Russia 81.95 51.42 0.388 ND 0.743 0.374
Sultanovskoe Russia 61.71 55.63 0.388 0.229 0.099 ND
Sumskoe Russia 34.13 64.03 3.000 0.050 ND ND
Talganskoe Russia 59.37 54.14 0.388 0.113 0.084 ND
Talovskoe Russia 81.91 51.45 0.388 ND 1.100 0.535
Talpus-1 Russia 33.72 62.82 2.690 0.080 ND ND
Tarnyerskoe Russia 59.92 60.82 0.430 0.144 0.386 0.061
Tash Tau Russia 58.22 52.44 0.400 0.136 0.042 ND

Uchalinskoe (incl. Uchaly, Uchaly

Novy) Russia 59.43 54.31 0.391 2.305 7.232 ND
Urskoe Russia 85.40 54.45 0.530 0.254 0.870 0.020
Uzelginskoe Russia 59.34 54.13 0.388 1.142 2.856 ND
Valentorskoe Russia 59.62 59.82 0.431 0.116 0.087 ND
Verhne-Vozhma Russia 36.25 63.27 2.875 0.065 ND ND
Vostochno-Povenetz Russia 34.87 62.83 2.000 0.020 ND ND

Continued overleaf...




Table 6 — continued

Deposit Country Lon.® Lat.® Age Cu Zn Pb

(Ga) (Mt) (Mt) (Mt)
Vostochno-Semenovskoe Russia 58.33 52.51 0.400 0.011 0.075 ND
XIX Partsiezda Russia 59.37 54.15 0.388 0.745 0.508 ND
Yaman Kasey Russia 57.57 51.38 0.438 0.059 0.128 ND
Yubileinoe Russia 58.13 52.17 0.400 2.033 1.284 0.107
Yubileinoe Russia 81.57 50.87 0.377 0.070 0.387 0.103
Yulalinskoe Russia 58.31 52.42 0.400 0.031 0.009 ND
Zakharovskoe Russia 81.67 51.82 0.377 0.079 0.412 0.232
Zalomaevskoe Russia 35.15 63.31 2.913 ND ND ND
Zapadno-Ashchebutakskoe Russia 58.87 51.30 0.388 0.030 0.069 ND
Zapadno-Ozernoe (Ozernoe West) Russia 59.28 54.19 0.390 0.459 0.561 ND
Zapadno-Rybozero Russia 35.37 63.07 2.913 ND ND ND
Zarechenskoe Russia 82.12 51.18 0.390 0.013 0.059 0.043
Zimnee Russia 59.92 50.98 0.039 0.151 0.109 ND
Zmeinogorskoe Russia 82.18 51.15 0.390 0.040 0.280 0.200
Zolotoporozhskoe Russia 35.96 63.17 2.875 ND ND ND
Zolutushinskoe Russia 81.44 50.99 0.388 0.290 2.176 0.462
Al Gehab Saudi Arabia 41.40 20.68 0.700 0.020 0.012 ND
As Safra Saudi Arabia 41.88 24.18 0.680 0.058 0.036 0.018
Jabal ash Shizm Saudi Arabia 37.54 26.46 0.700 0.029 0.007 0.004
Jabal Sayid Saudi Arabia 40.85 22.92 0.720 0.534 0.020 ND
Khnaiguiyah Saudi Arabia 45.08 24.28 0.700 0.032 1.036 ND
Nugrah Saudi Arabia 41.44 25.64 0.680 0.011 0.080 0.023
Annex South Africa 22.41 -30.23 1.285 0.023 0.008 ND
Areachap South Africa 22.28 -29.92 1.250 0.042 0.199 ND
Bien Venue South Africa 31.23 -25.67 3.259 0.009 0.120 0.045
Kantienpan South Africa 21.54 -29.09 1.250 0.025 0.205 ND
Kielder K3 South Africa 22.34 -29.98 1.285 0.004 0.056 ND
Kielder K6 South Africa 22.34 -29.98 1.285 0.004 0.089 ND
LCZ (Letaba) South Africa 30.81 -23.87 2.975 0.011 0.066 0.000
Maranda J South Africa 30.52 -23.99 2.964 0.033 0.253 0.000
Preiska South Africa 22.30 -29.93 1.285 0.691 1.819 ND
Romotshidi South Africa 30.50 -23.99 2.970 0.005 0.069 0.003
Aguas Teidas Spain -6.82 37.77 0.350 0.023 ND ND
Aguas Teidas Este Spain -6.85 37.78 0.350 0.951 2.357 1.134
Arinteiro Spain -8.32 42.88 0.471 0.084 ND ND
Aznalcollar-Los Frailes Spain -6.28 37.53 0.346 0.664 4.267 2.244
Bama Spain -8.35 42.88 0.471 0.100 ND ND
Concepcin Spain -6.68 37.78 0.350 0.322 0.322 0.087
Cueva de la Mora Spain -6.83 37.78 0.350 0.063 0.029 0.013
Forns Spain -8.49 42.85 0.471 0.015 ND ND
Herrerias Spain -7.29 37.62 0.350 0.045 0.020 0.025
La Romanera Spain -7.35 37.68 0.350 0.136 0.782 0.408
La Zarza Spain -6.88 37.72 0.350 2.059 4.118 1.716
Las Cruces Spain -5.97 37.51 0.354 1.266 1.266 0.518
Lomero-Poyatos Spain -6.93 37.81 0.350 0.025 0.143 0.086
Monte Romero Spain -6.81 37.78 0.350 0.016 0.040 0.022
Rio Tinto Spain -6.60 37.70 0.350 9.198 6.433 3.452
San Miguel Spain -6.75 37.76 0.350 0.039 ND ND
San Platn Spain -6.67 37.76 0.350 0.037 0.037 0.006
San Telmo Spain -6.96 37.80 0.350 0.048 0.480 0.016
Sierracilla Spain -7.29 37.67 0.350 0.015 0.120 0.050
Sotiel-Migollas Spain -6.85 37.61 0.350 0.970 3.674 1.611

Tharsis (Filon Norte and San

Guillermo) Spain -7.10 37.58 0.350 0.575 3.105 0.690
Valverde Spain -6.83 37.54 0.350 0.400 1.188 0.584
Vuelta Falsa Spain -7.44 37.69 0.350 0.013 0.207 0.088
Adak-Lindskld Sweden 18.63 65.37 1.889 0.114 ND ND
kulla Vastra Sweden 20.25 64.91 1.889 0.010 ND ND
Alfrida-Hllefors Sweden 14.48 59.85 1.889 ND ND ND
mmeberg-Zinkgruvan Sweden 15.10 58.81 1.891 0.101 4.459 2.027
sen Sweden 19.88 64.93 1.889 0.008 0.011 0.001
Bjurtrsk Norra Sweden 19.73 64.99 1.889 0.002 0.009 0.000
Boliden Sweden 20.37 64.87 1.894 0.118 0.075 0.025
Falun Sweden 15.50 60.60 1.891 0.100 0.900 0.500
Garpenberg Sweden 16.21 60.32 1.891 0.088 4.422 2.034
Holmtjrn nya Sweden 19.57 65.11 1.889 0.002 0.018 0.002
Horntrskviken Sweden 18.52 65.09 1.889 0.006 0.031 0.004
Kankberg Sweden 20.27 64.92 1.889 0.016 0.021 0.003
Kedtrsk Sweden 19.89 64.95 1.889 0.002 0.017 0.002
Kimheden Sweden 18.60 65.09 1.889 0.001 0.000 ND
Kristineberg Sweden 18.57 65.06 1.889 0.380 2.102 0.090
Lngdal Sweden 20.23 64.83 1.889 0.008 0.241 0.063
Lngsele Sweden 20.27 64.83 1.889 0.058 0.435 0.019
Maurliden Norra Sweden 19.56 65.05 1.889 0.001 0.009 0.001
Maurliden stra Sweden 19.55 65.05 1.889 0.021 0.018 ND
Maurliden Vstra Sweden 19.52 65.06 1.889 0.010 0.172 0.020
Nsliden Sweden 19.10 65.10 1.889 0.048 0.116 0.011
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Table 6 — continued

Deposit Country Lon.® Lat.® Age Cu Zn Pb

(Ga) (Mt) (Mt) (Mt)
Norrliden Norra Sweden 19.59 65.02 1.889 0.019 0.183 0.016
Petikns Norra Sweden 20.05 64.94 1.889 0.016 0.055 0.006
Petikns Sdra Sweden 20.04 64.93 1.889 0.049 0.265 0.049
Rakkejaur Sweden 19.12 65.13 1.889 0.002 0.009 0.002
Rvliden Sweden 18.47 65.07 1.889 0.016 0.066 0.012
Rvlidmyran Sweden 18.50 65.08 1.889 0.068 0.284 0.039
Renstrm Sweden 20.09 64.92 1.889 0.124 1.111 0.220
Rudtjebcken Sweden 18.50 65.37 1.889 0.045 0.135 0.001
Saxberget Sweden 14.94 60.14 1.891 0.058 0.457 0.142
Stekenjokk-Levi Sweden 14.46 65.10 0.488 0.376 0.778 0.081
Svansele Sweden 19.82 64.98 1.889 0.009 0.009 0.003
Tjokkola Sweden 14.40 65.10 0.488 0.020 0.112 0.016
Udden Sweden 19.84 64.96 1.889 0.024 0.272 0.018
Akarsen Turkey 29.68 41.48 0.077 0.115 ND ND
Akkoy Turkey 38.98 40.93 0.091 0.008 0.051 ND
Asikoy (Kre) Turkey 33.70 41.80 0.169 0.175 ND ND
Cayeli (Madenky) Turkey 42.12 41.38 0.091 0.579 0.831 0.021
Cerateppe Turkey 41.90 41.40 0.077 0.141 0.018 ND
Ergani (Anatatak; Mihrapdag) Turkey 39.73 38.28 0.045 0.211 ND ND
Harky Turkey 40.93 38.88 0.091 0.022 0.037 0.010
Irsahan Turkey 41.81 41.29 0.077 0.004 0.031 0.013
Kayabasi (Kankoy) Turkey 39.00 40.97 0.091 0.037 ND ND
Killik Turkey 38.68 40.82 0.091 0.009 0.002 ND
Kizilkaya Turkey 38.75 40.90 0.091 0.041 0.051 0.001
Kprbai (Tirebolu) Turkey 38.72 41.00 0.083 0.039 0.277 0.188
Kotarak Dere Turkey 40.11 40.87 0.091 0.013 0.026 ND
Kutlular Turkey 40.88 40.07 0.091 0.030 0.018 0.000
Kuvarshan Turkey 40.68 41.80 0.077 0.018 0.036 0.007
Lahanos Turkey 38.70 40.75 0.091 0.154 0.174 0.012
Madenkoy-Siirt Turkey 42.14 38.05 0.045 0.531 0.240 ND
Murgul (Anayatak; Cakmakkaya) Turkey 41.57 41.22 0.091 0.920 0.078 0.039
Seyitler Turkey 41.86 41.22 0.077 0.024 0.035 ND
Sinkot Turkey 41.84 41.22 0.077 0.020 ND ND
Tunca Turkey 41.15 41.17 0.091 0.005 0.003 0.000
Yenipazar Turkey 35.02 39.43 0.298 0.074 0.367 0.241
Kerry Road United Kindom -5.71 57.73 1.950 ND ND ND
Parys Mountain United Kindom -4.42 53.38 0.436 0.151 0.345 0.168
Afterthought USA -122.07 40.77 0.248 0.005 0.024 0.003
Alder Pond USA -70.21 45.36 0.484 0.011 0.046 0.003
Andersonville No Zone 18 USA -78.56 37.44 0.471 0.004 0.034 0.004
Andersonville No Zone 24 USA -78.51 37.44 0.471 0.005 0.024 0.003
Arctic USA -156.37 67.19 0.376 1.174 1.667 0.278
Balaklala USA -122.50 40.73 0.400 0.031 0.014 ND
Bald Mountain USA -68.73 46.74 0.467 0.309 0.336 0.015
Barite Hill USA -82.29 33.88 0.566 ND ND ND
Barrett USA -67.23 44.97 0.430 0.007 0.008 ND
Beatson USA -147.85 60.03 0.059 0.090 ND ND
Bend USA -90.60 45.29 1.870 0.066 ND ND
Big Hill USA -67.22 44.97 0.430 0.001 0.023 0.008
Binghampton-Copper Queen USA -112.19 34.46 1.745 0.011 ND ND
Black Hawk USA -68.77 44.43 0.504 0.024 0.200 0.081
Blue Hill USA -68.48 44.39 0.504 0.009 0.069 ND
Blue Moon USA -120.20 37.60 0.154 0.025 0.289 0.016
Bruce-Old Dick USA -113.23 34.55 1.740 0.048 0.160 ND
BT USA -155.76 67.15 0.382 0.060 0.091 0.032
Catwillow USA -88.55 45.63 1.870 0.040 0.069 ND
Chestatee USA -83.88 34.55 0.850 0.011 0.008 ND
CL Zone USA -68.74 46.74 0.467 0.018 0.117 ND
Copper Chief USA -112.09 34.70 1.739 0.001 ND ND
Crandon USA -88.92 45.48 1.875 0.685 3.665 0.316
Davis USA -72.87 42.70 0.464 0.006 0.050 0.000
DD USA -144.24 63.27 0.359 0.038 0.172 0.083
Dry Creek USA -147.37 63.92 0.357 0.006 0.128 0.055
Duchess USA -147.92 60.02 0.059 0.019 0.006 ND
Ducktown USA -84.37 35.01 0.758 1.633 1.470 ND
DW-LP USA -144.09 63.25 0.372 0.035 0.393 0.148
Eisenbrey (Thornapple) USA -91.12 45.44 1.870 0.021 0.027 ND
Elizabeth USA -72.33 43.82 0.405 0.052 0.015 ND
Ellamar USA -146.70 60.89 0.059 0.009 ND ND
Flambeau USA -91.14 45.51 1.870 0.267 0.065 ND
Gossan Lead USA -80.75 36.82 0.750 0.050 0.200 0.010
Gray Eagle USA -123.37 41.86 0.153 0.041 ND ND
Greens Creek USA -134.63 58.08 0.221 0.070 3.057 1.121
Harborside USA -68.81 44.35 0.504 0.010 0.044 0.004
Hawk USA -89.76 45.45 1.870 0.011 0.037 ND
Horse Shoe USA -89.62 45.44 1.870 0.016 0.036 0.006
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Table 6 — continued

Deposit Country Lon.® Lat.® Age Cu Zn Pb

(Ga) (Mt) (Mt) (Mt)
Iron Dyke USA -116.86 45.03 0.285 0.014 ND ND
Iron King USA -111.74 34.50 1.745 0.009 0.360 0.123
Iron Mountain USA -122.53 40.68 0.400 0.156 0.063 ND
Jenny Stone USA -84.92 33.78 0.850 0.006 0.004 ND
Jones Hill USA -81.40 36.29 1.720 0.434 0.497 ND
Keystone-Union USA -122.51 40.72 0.400 0.007 0.009 ND
Ledge Ridge USA -70.96 45.19 0.440 0.035 0.085 0.031
Lookout USA -132.14 55.05 0.565 0.071 0.125 ND
Lynne USA -89.97 45.69 1.870 0.024 0.473 0.087
Mammoth USA -122.46 40.76 0.400 0.122 0.142 ND
Midas USA -146.39 61.01 0.083 0.002 ND ND
Milan USA -71.25 44.57 0.465 0.011 0.036 0.008
Mount Chase USA -68.46 46.14 0.467 0.042 0.326 0.140
Orange Point USA -137.00 58.55 0.270 0.052 0.190 0.002
Ore Knob USA -81.33 36.38 0.750 0.034 0.007 ND
Pecos USA -105.67 35.77 1.720 0.002 0.259 0.080
Pelican River USA -89.29 45.60 1.870 0.020 0.090 ND
Penn USA -120.87 38.23 0.154 0.018 0.069 0.049
PP2 USA -144.08 63.24 0.372 0.021 0.247 0.113
Pyriton USA -85.55 33.36 0.470 0.033 0.014 0.001
Red Ledge USA -116.67 45.23 0.285 0.152 0.371 ND
Rising Star-Bully Hill USA -122.20 40.80 0.248 0.024 0.019 ND
Ritchie Creek USA -90.06 45.49 1.870 0.017 0.003 ND
Rua Cove USA -147.63 60.35 0.059 0.012 ND ND
Shasta King USA -122.50 40.73 0.400 0.002 0.006 ND
Smucker USA -157.19 67.29 0.382 0.064 0.544 0.184
Standard Copper USA -146.54 60.85 0.059 0.000 ND ND
Stone Hill USA -85.55 33.49 0.900 0.008 0.013 ND
Sumdum USA -133.45 57.78 0.360 0.138 0.090 ND
Sun USA -155.04 67.08 0.386 0.351 0.820 0.217
Threeman USA -146.54 60.85 0.059 0.018 ND ND
Trio USA -132.13 55.05 0.565 0.025 0.039 ND
TRIO USA -144.03 63.26 0.372 0.001 0.012 0.002
Turner Albright USA -123.77 42.00 0.164 0.044 0.103 ND
United Verde USA -112.13 34.76 1.739 1.425 1.284 0.245
United Verde Extended USA -112.11 34.58 1.739 0.361 ND ND
Verde Central USA -112.12 34.74 1.739 0.005 ND ND
WTF USA -147.33 63.92 0.363 0.003 0.168 0.070
Bailadores Venezuela -71.85 8.20 0.340 0.022 0.377 0.102
Sunyati Zimbabwe 29.15 -17.83 2.000 0.235 0.519 0.139

@ In decimal degrees

Table 7: Global compilation of 691 porphyry copper deposits shown in Figure S33, drawn primarily from Sillitoe (2010). Ga = billion years;
Mt = million tonnes; ND = no data.

Deposit Country Lon.® Lat.® Age Cu

(Ga) (Mt)
Agua Rica Argentina -66.28 -27.37 0.006 7.40
Alcaparrosa Argentina -69.37 -31.30 0.267 ND
Arroyo Chita Argentina -69.75 -30.50 0.012 ND
Bajo de Agua Tapado Argentina -66.65 -27.27 0.009 ND
Bajo de la Alumbrera Argentina -66.61 -27.33 0.008 4.27
Bajo de la Leona Argentina -67.31 -48.08 0.200 ND
Bajo de San Lucas Argentina -66.55 -27.40 0.007 ND
Bajo El Durazno Argentina -66.57 -27.28 0.008 0.64
Betito Argentina -67.90 -26.30 0.014 ND
Campana Mahuida Argentina -70.58 -38.25 0.074 0.95
Carrizal Argentina -69.17 -30.00 0.261 ND
Cerro Mercedario Argentina -70.05 -31.95 0.013 ND
El Oculto Argentina -66.60 -24.13 ND ND
El Salado Argentina -69.63 -30.93 ND ND
Filo Colorado Argentina -66.22 -27.38 ND ND
Inca Viejo Argentina -66.76 -25.14 0.015 ND
La Voluntad Argentina -70.63 -39.18 0.281 0.38
Los Azules Argentina -70.18 -31.24 ND ND
Nevados de Famatina Argentina -67.75 -29.00 0.004 1.11
Pancho Arias Argentina -65.87 -24.20 0.015 ND
Paramillos Norte Argentina -69.08 -32.42 0.014 1.08
Paramillos Sur Argentina -69.10 -32.48 0.014 0.99
Quebrada del Bronce Argentina -70.47 -37.43 0.045 ND
San Jorge Argentina -69.43 -32.25 0.260 1.49
Taca Taca Alto Argentina -67.78 -24.57 0.029 ND
Taca Taca Bajo Argentina -67.73 -24.58 0.031 2.99
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Deposit Country Lon.® Lat.® Age Cu
(Ga) (Mt)
Yalguaraz Argentina -69.44 -32.14 0.264 ND
Agarak Armenia 46.19 38.92 0.040 0.70
Ankavan Armenia 44.52 40.63 0.033 ND
Dastakert Armenia 46.02 39.38 0.022 ND
Kadjaran Armenia 46.14 39.14 0.022 4.59
Shikahoh Armenia 46.47 39.10 0.144 ND
Teghout Armenia 44.86 41.10 0.121 1.62
Anabama Hill Australia 140.24 -32.77 0.440 ND
Andromache River Australia 148.26 -20.57 0.265 ND
Boddington Australia 116.36 -32.74 2.620 0.80
Cadia Hill/Ridgeway Australia 149.00  -33.47 0.449 3.87
Cargo Australia 148.85 -33.62 0.416 ND
Chinaman Creek Australia 151.62 -25.24 0.250 ND
Coalstoun Australia 151.92 -25.68 0.235 0.25
Copper Hill Australia 148.87 -33.05 0.447 0.45
Copper Hills Australia 119.96 -21.66 0.470 0.28
Coppin Gap Australia 120.11 -20.89 3.234 0.79
Dogwood Australia 148.01 -37.57 0.410 ND
Endeavour Australia 148.03 -32.92 0.442 1.44
Frogmore Australia 148.84 -34.27 0.430 ND
Kelly Australia 119.87 -21.79 2.630 ND
Kiwi Carpet Australia 150.88 -24.67 0.235 ND
Limonite Hill Australia 150.63 -23.69 0.246 ND
Mandamah Australia 147.42 -33.97 0.445 ND
Marsden Australia 147.53 -33.72 0.470 0.58
Moonmera Australia 150.40 -23.60 0.245 ND
Mount Cannindah Australia 151.37 -24.82 0.235 ND
Mt. Abbot Australia 147.95 -20.20 ND ND
Mt. Leslie Australia 140.17 -20.34 ND ND
Mt. Poole Australia 152.37 -29.84 ND ND
Mt. Robin Australia 146.98 -20.58 0.285 ND
Mt. Turner Australia 143.42 -18.25 0.310 ND
Peak Hill Australia 148.22 -32.75 ND ND
Struck Oil Australia 150.46 -23.61 0.250 ND
Thursdays Gossan Australia 142.61 -37.61 0.505 0.06
Town Creek Australia 146.78 -20.42 0.285 ND
Whitewash Australia 150.87 -24.81 0.235 ND
Yeoval Australia 148.67 -32.77 0.390 ND
Yeppoon Australia 150.69 -23.00 0.220 ND
Damirli Azerbaijan 46.75 40.02 0.135 ND
Garadag Azerbaijan 45.85 40.63 0.135 ND
Goshgarchai Azerbaijan 46.15 40.53 0.135 ND
Kedabek Azerbaijan 45.79 40.56 1.141 ND
Misdag Azerbaijan 46.05 39.05 0.040 ND
Herzogenhugel Belgium 5.92 50.28 0.419 0.03
Bom Jardim Brazil -51.60 -17.53 0.840 ND
Chapada Brazil -49.37 -14.25 0.840 0.59
Estrela Brazil -49.62 -6.40 1.880 0.15
Assarel Bulgaria 23.98 42.58 0.090 1.56
Byrdtseto Bulgaria 27.53 41.97 0.081 ND
Elatsite Bulgaria 24.03 42.75 0.092 1.37
Medet Bulgaria 24.09 42.72 0.090 0.90
Plana Bulgaria 23.42 42.48 0.076 ND
Prohorovo Bulgaria 26.30 42.34 0.081 ND
Spahievo Bulgaria 25.25 42.12 0.033 ND
Tsar Assen Bulgaria 24.34 42.36 0.090 0.03
Vlaykov Vruh Bulgaria 24.23 42.35 0.086 0.05
Afton Canada -120.52 50.66 0.206 1.11
Ajax Canada -120.53 50.61 0.206 0.65
Axe Canada -120.53 49.65 0.179 0.50
Beidelman Bay Canada -91.00 49.83 2.500 ND
Bell Copper Canada -126.23 55.00 0.053 1.78
Berg Canada -127.44 53.80 0.050 0.95
Bethlehem Canada -121.00 50.49 0.200 3.05
Big Onion Canada -126.89 54.81 0.053 0.40
Brenda Canada -120.01 49.88 0.143 0.36
Bronson Canada -131.09 56.67 0.195 0.15
Cash Canada -137.62 62.42 ND 0.10
Casino Canada -138.83 62.74 0.073 2.12
Catface Canada -125.98 49.26 0.036 1.14
Chibougamau Canada -74.23 49.87 2.715 ND
Chuchi Canada -124.54 55.26 0.188 ND
Coles Creek Canada -127.23 53.53 0.086 ND
Copper Canyon Canada -131.35 57.12 0.212 0.58
Copper Mountain Canada -120.56 49.34 0.199 1.53
Coxheath Canada -60.37 46.08 0.621 ND
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Deposit Country Lon.® Lat.® Age Cu

(Ga) (Mt)
Don Rouyn Canada -79.00 48.27 2.700 0.05
Dorothy Canada -126.17 55.25 0.050 0.12
Eaglehead Canada -129.11 58.48 0.186 0.12
Fish Lake Canada -123.63 51.46 0.079 2.53
Galaxy Canada -120.42 50.64 ND 0.03
Galore Creek Canada -131.45 57.13 0.208 3.00
Gambier Island Canada -123.42 49.50 ND 0.33
Gaspe Canada -65.52 48.97 0.348 1.86
Giant Copper Canada -121.03 49.17 ND 0.66
Gibraltar Canada -122.29 52.52 0.210 3.69
Gnat Lake Canada -129.83 58.25 ND 0.12
Granisle Canada -126.16 54.95 0.051 0.37
Highmont Canada -120.92 50.43 ND 0.70
Huckleberry Canada -127.18 53.68 0.082 0.77
Hushamu Canada -127.86 50.68 0.170 1.46
Island Copper Canada -127.48 50.60 0.171 1.55
Jogran Canada -84.62 47.04 1.070 0.04
Katie Canada -117.33 49.13 ND ND
Kemess North Canada -126.76 57.06 0.203 1.24
Kemess South Canada -126.75 57.01 0.200 0.55
Kerr Canada -130.27 56.47 0.194 1.06
Kinaskan Canada -130.24 57.65 0.205 0.59
Krain Canada -120.97 50.58 ND 0.22
Kwanika Canada -125.30 55.50 0.121 0.07
Lennac Lake Canada -126.33 54.75 0.078 ND
Lornex Canada -121.04 50.45 0.197 2.19
Lorraine Canada -125.43 55.93 0.184 0.21
Louise Lake Canada -127.68 54.78 ND 0.15
Maggie Canada -121.42 50.92 0.061 0.51
Mclntyre Canada -81.25 48.50 2.575 ND
Misty Canada -125.51 55.92 0.172 ND
Morrison Canada -126.32 55.19 0.050 1.03
Mt. Milligan Canada -124.03 55.12 0.186 0.96
Mt. Polly Canada -121.64 52.55 0.202 0.67
O.K. Canada -124.65 50.05 0.036 0.34
Ox Lake Canada -127.06 53.67 0.084 0.07
Pine Canada -126.73 57.23 0.197 0.06
Poison Mountain Canada -122.61 51.13 0.057 1.94
Poplar Canada -126.99 54.02 0.074 0.87
Primer Canada -120.46 49.76 ND 0.05
Rayfield Canada -121.09 51.31 ND ND
Red Bluff Canada -131.10 56.67 0.195 0.09
Red Chris Canada -129.81 57.70 0.203 1.83
Red Dog Canada -127.97 50.71 ND 0.14
Schaft Creek Canada -130.99 57.36 0.220 3.59
Stancop Canada -80.75 47.97 2.633 ND
Sulphurets Canada -130.26 56.50 0.194 1.55
Taseko Canada -123.40 51.10 0.085 0.08
Tribag Canada -84.48 47.09 1.055 0.25
Trojan Canada -121.00 50.57 ND ND
Valley Canada -121.05 50.49 0.196 3.60
Whipsaw Canada -120.76 49.29 ND ND
Whiting Creek/Rusty Zone Canada -127.22 53.76 0.083 ND
Willa Canada -117.37 49.88 0.183 ND
Williams Creek Canada -136.69 62.34 ND ND
Andacollo Chile -71.42 -30.25 0.112 2.43
Angelina Chile -69.61 -24.40 ND ND
Antucoya Chile -69.92 -22.53 0.142 2.13
Centinela Chile -69.17 -23.16 0.044 ND
Cerro Casale Chile -69.23 -27.78 0.014 4.50
Cerro Colorado Chile -69.26 -20.04 0.052 4.92
Chimborazo Chile -69.08 -24.13 0.037 1.42
Chuquicamata Chile -68.90 -22.28 0.033 125.96
Collahuasi Chile -68.71 -20.96 0.032 26.66
Conchi Chile -68.74 -21.95 0.036 2.49
Copaquire Chile -68.89 -20.90 0.035 ND
Dos Hermanos Chile -69.72 -18.29 0.013 ND
El Abra Chile -68.83 -21.92 0.036 8.79
El Loa Chile -68.73 -21.12 0.252 ND
El Salvador Chile -69.55 -26.25 0.042 17.15
El Telagrafo Chile -69.08 -22.99 0.029 4.04
El Teniente Chile -70.46 -34.09 0.005 128.53
Escondida Chile -69.07 -24.27 0.037 85.81
Esperanza Chile -69.06 -22.97 0.041 7.32
Gaby Chile -68.82 -23.41 0.042 11.97
Inca de Oro Chile -69.87 -26.77 0.063 ND
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La Fortuna Chile -69.88 -28.63 0.034 5.10
La Planada Chile -69.08 -20.18 0.031 ND
Lilian Chile -68.75 -22.67 0.275 ND
Lomas Bayas Chile -69.51 -23.45 0.058 3.43
Los Bronces/Rio Blanco Chile -70.27 -33.13 0.005 101.06
Los Pelambres - El Pachon, AGTN Chile -70.50 -31.71 0.010 46.02
Mana Chile -69.24 -22.56 0.064 ND
Mansa Mina Chile -68.91 -22.38 0.034 13.00
Mocha Chile -69.28 -19.81 0.058 ND
Opache Chile -68.97 -22.47 0.036 1.81
Polo Sur Chile -69.23 -23.30 ND ND
Potrerillos Chile -69.42 -26.49 0.037 10.05
Puntillas Chile -69.83 -21.92 0.132 ND
Quebrada Blanca Chile -68.80 -21.00 0.036 7.85
Queen Elizabeth Chile -68.97 -19.87 0.036 ND
Regalito Chile -69.60 -28.22 ND 3.68
Relincho Chile -70.30 -28.50 0.064 2.50
Rio Frio Chile -69.23 -25.22 0.292 ND
Sierra Gorda Chile -69.34 -22.88 0.064 0.66
Spence Chile -69.30 -22.84 0.057 4.57
Ticnamar Chile -69.45 -18.59 ND 1.00
Toki Chile -68.95 -22.42 0.038 11.99
Turbio Chile -72.15 -46.03 ND ND
Ujina Chile -68.64 -20.99 0.035 9.22
Vizcachitas Chile -70.23 -32.88 0.011 4.42
Anjishan China 119.10 32.07 0.115 ND
Bainamiao China 112.55 41.72 0.450 0.51
Beiya China 100.20 26.15 0.037 ND
Changaan China 103.00 22.80 0.036 ND
Chengmenshan China 115.83 29.68 0.142 3.07
Chihu China 92.97 42.20 0.350 ND
Chonjiang China 90.00 29.58 0.014 0.50
Dexing China 117.73 29.02 0.173 8.38
Dongga China 88.38 29.38 0.014 2.73
Duobaoshan China 125.69 50.17 0.260 4.37
Duoxiasongduo China 97.87 31.08 0.036 0.90
Fengshandong China 115.45 29.81 0.144 0.40
Gegongnong China 98.50 30.47 0.044 0.51
Habo China 102.58 22.88 0.037 ND
Hengxingcuo China 97.35 31.48 0.042 ND
Jiama China 91.75 29.69 0.015 ND
Jicuo China 98.58 29.92 0.041 ND
Jiru China 88.93 29.68 ND ND
Kalatage China 91.92 42.53 0.348 ND
Lakangae China 91.48 29.58 0.014 ND
Linglong China 92.85 42.17 0.350 ND
Machangqing China 100.50 25.67 0.036 0.31
Malasongduo China 97.95 31.00 0.037 1.03
Mamupu China 98.53 29.83 0.038 ND
Mangzhong China 97.80 31.20 0.038 0.25
Nanmu China 90.82 29.47 0.015 ND
Pulang China 99.83 28.03 0.213 0.29
Qulong China 91.58 29.60 0.016 7.89
Ridanguo China 96.77 32.15 0.042 ND
Saishitang China 99.82 35.29 ND 0.57
Sanchakou China 94.83 42.35 0.350 ND
Seli China 98.52 30.03 0.036 ND
Shaxi China 117.27 31.18 0.148 ND
Tinggong China 90.05 29.55 0.016 ND
Tongchankou China 114.80 30.17 0.136 0.42
Tongkuangyu China 111.70 35.50 2.150 3.04
Tuwu China 92.62 42.12 0.333 2.10
Wunugetushan China 117.43 49.39 0.183 2.23
Xiariduo China 97.13 31.68 0.046 ND
Xietongmen China 88.57 29.52 0.162 0.95
Xifanping China 101.13 27.40 0.032 0.18
Yandong China 92.52 42.08 0.333 2.16
Yulong China 97.73 31.40 0.041 7.14
Zhanaga China 97.73 31.25 0.039 0.30
Zhunuo China 87.53 29.43 ND 1.00
Zijinshan China 116.40 25.05 0.105 1.74
Acandi Colombia -77.32 8.49 0.048 ND
California Colombia -72.87 7.32 0.144 ND
Dolores Colombia -75.03 3.52 0.166 ND
Infierno-Chile Colombia -75.30 4.18 0.131 ND
Mocoa Colombia -76.67 1.24 0.166 1.05
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Murindo Colombia -76.75 7.05 0.055 ND
Pantanos-Pegadorcito Colombia -76.50 6.70 0.043 ND
Piedrasentada Colombia -76.88 2.10 0.017 ND
Nari Costa Rica -83.36 9.70 ND ND
Sukut Costa Rica -82.98 9.37 ND ND
Arimao Cuba -80.03 22.12 ND 0.22
El Cobre Cuba -75.95 20.05 0.052 ND
Eureca Cuba -76.87 20.25 ND ND
Majagual Dominican Republic -70.25 18.52 ND ND
Balzapamba-Las Guardias Ecuador -79.15 -1.67 0.020 ND
Chaso Juan Ecuador -79.12 -1.38 0.020 ND
Chaucha Ecuador -79.42 -2.93 0.011 1.45
Cumay Ecuador -78.88 -4.02 0.141 ND
El Hito Ecuador -78.95 -4.25 0.154 ND
Fierro Urcu Ecuador -79.33 -3.58 0.010 0.11
Gaby-Papa Grande Ecuador -79.68 -3.05 0.019 0.20
Junin Ecuador -78.58 0.33 0.007 2.26
Los Linderos Ecuador -80.00 -4.33 0.013 ND
Mirador Ecuador -78.90 -4.65 0.154 4.98
Panantza Ecuador -78.50 -3.60 0.154 3.06
Rio Playas Ecuador -79.58 -4.20 0.014 ND
San Carlos Ecuador -78.42 -3.65 0.154 4.25
Telimbela Ecuador -79.13 -1.57 0.015 ND
Tumi Ecuador -79.25 -4.25 0.154 ND
Warintza Ecuador -78.60 -3.78 0.154 0.76
Namosi Fiji 178.18 -18.04 0.006 4.19
Waivaka Fiji 178.18 -18.11 0.006 0.17
Kopsa Finland 25.23 63.77 1.850 ND
Fakos Greece 25.19 39.81 0.021 ND
Kassiteres Greece 25.79 41.02 0.024 ND
Maronia Greece 25.56 40.87 0.029 ND
Pontokerassia Greece 23.19 41.06 ND ND
Skouries/Fisoka Greece 23.70 40.47 0.019 1.99
Douvray Haiti -71.78 19.55 ND 1.44
Terre-Neuve Haiti -72.70 19.52 0.066 ND
Barzsany Mountains Hungary 19.05 47.91 0.014 ND
Recsk Hungary 20.10 47.93 0.036 4.62
Malanjkhand India 80.72 22.02 2.490 6.62
Baroi Indonesia 113.18 -0.50 ND ND
Batu Hijau Indonesia 116.87 -8.97 0.004 7.22
Bulagidun Indonesia 121.77 0.95 0.009 ND
Ciemas Indonesia 106.56 -7.22 0.003 ND
Grasberg Indonesia 137.23 -3.82 0.003 24.00
Hila Indonesia 128.09 -3.61 0.004 ND
Ibu Indonesia 109.25 0.83 0.105 ND
Kaputusan Indonesia 127.58 -0.52 ND 0.25
Mudik Indonesia 101.25 -1.70 ND ND
Sassak Indonesia 119.48 -3.16 0.011 ND
Tangse Indonesia 95.95 5.03 0.011 0.90
Tapadaa Indonesia 123.22 0.52 0.004 0.23
Tombulilato Indonesia 123.40 0.35 0.003 1.81
Ali-Abad Iran 53.85 31.66 0.016 0.29
Dallil Iran 49.27 34.55 0.015 ND
Darreh-Zerreshk Iran 53.82 31.58 0.016 0.21
Darrehzar Iran 55.90 29.88 0.015 0.23
Kale Kafi Iran 54.54 33.54 ND 0.64
Meiduk Iran 55.17 30.42 0.011 1.49
Raigan Iran 57.23 28.90 0.012 ND
Sar Cheshmeh Iran 55.86 29.95 0.013 14.40
Sungun Iran 46.37 38.81 0.015 4.89
Calabona Italy 8.37 40.53 0.031 0.13
Carbonia Italy 8.50 39.17 0.030 ND
Ogliastra Italy 9.52 39.82 0.285 ND
Aktogai Kazakhstan 79.97 46.93 0.333 10.28
Almaly Kazakhstan 73.70 48.68 0.310 ND
Baiskoe Kazakhstan 75.60 49.16 0.310 ND
Bataly Kazakhstan 61.42 52.88 0.301 ND
Benkala Kazakhstan 61.75 51.77 0.312 1.30
Besshoky Kazakhstan 76.27 48.23 0.310 ND
Borly Kazakhstan 74.08 47.50 0.329 0.32
Boshchekul Kazakhstan 74.18 51.82 0.479 6.70
Chatyrkul Kazakhstan 74.26 43.62 0.401 0.54
Karatas Kazakhstan 73.63 46.65 0.310 0.13
Kazkyrmyskoye Kazakhstan 74.28 45.48 0.375 1.54
Kenkuduk Kazakhstan 75.23 47.38 0.294 0.08
Kepcham Kazakhstan 75.10 47.50 ND 0.12
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Koksai Kazakhstan 78.43 44.45 0.422 1.76
Koktasdzhal Kazakhstan 76.16 50.16 0.292 0.35
Kounrad Kazakhstan 74.99 46.99 0.330 3.75
Kyzylkain Kazakhstan 84.42 47.53 0.325 1.63
Kyzyltu Kazakhstan 72.33 51.95 0.445 0.32
Nurbay Kazakhstan 79.33 47.92 0.300 ND
Nurkazgan Kazakhstan 76.73 50.03 0.410 1.73
Ozernoe Kazakhstan 75.98 49.33 0.315 0.70
Saryshagan Kazakhstan 73.20 46.26 0.310 0.87
Sokurkoiy Kazakhstan 74.42 46.60 0.310 ND
Spiridonovskoe Kazakhstan 62.18 52.33 ND ND
Varvarinskoye Kazakhstan 62.57 53.02 0.310 0.78
Yubileinoe Kazakhstan 58.68 48.93 0.355 ND
Taldy-Bulak Kyrgyzstan 75.65 42.70 0.420 1.46
Phu Kham Laos 102.93 18.92 0.250 1.41
Buchim Macedonia 22.60 41.51 0.023 0.45
Tlovitza Macedonia 22.82 41.37 0.033 ND
Kadiica Macedonia 22.88 41.62 0.034 ND
Osogovo Macedonia 22.87 41.80 0.023 ND
Bongkud Malaysia 116.75 6.03 ND ND
Mamut Malaysia 116.47 6.03 0.007 0.94
Mengpur Malaysia 102.87 3.85 0.245 0.81
Nungkok Malaysia 116.47 6.10 0.008 ND
Bahuerachi Mexico -108.34 27.05 0.066 2.40
Batopilas Mexico -107.70 27.03 0.052 ND
Caballo Blanco Mexico -96.45 19.68 0.004 ND
Cananea Mexico -110.32 30.95 0.059 23.13
Cerro Colorado Mexico -107.33 26.25 0.046 ND
Cuatro Hermanos Mexico -109.66 28.39 0.056 1.00
Cumobabi Mexico -109.96 29.87 0.059 0.18
El Arco Mexico -113.57 28.03 0.164 5.26
El Batamote Mexico -109.75 30.48 0.057 0.02
Inguaran Mexico -101.64 18.88 0.036 0.09
La Caridad Mexico -109.56 30.32 0.054 8.14
La Florida Mexico -109.73 30.38 0.052 0.45
La Reyna Mexico -106.07 23.33 0.075 0.17
La Verde Mexico -102.03 19.08 0.033 0.77
Luz del Cobre Mexico -109.38 28.43 0.075 0.11
Mariquita Mexico -110.42 31.06 0.063 0.48
Milpillas Mexico -110.45 31.12 0.063 1.96
Piedras Verdes Mexico -109.02 27.17 0.060 1.07
Pilares Mexico -109.63 30.33 0.053 1.53
Rodeo Mexico -100.85 18.62 0.075 ND
San Isidro Mexico -101.98 18.94 0.033 0.05
Santo Tomas Mexico -108.23 26.72 0.057 1.36
Suaqui Verde Mexico -109.80 28.41 0.057 0.37
Tameapa Mexico -107.35 25.67 0.054 0.13
Tepal Mexico -102.92 19.12 0.075 0.20
Tiamaro Mexico -100.68 19.38 0.135 ND
Toliman Mexico -92.33 15.32 0.006 ND
Tuligtic Mexico -97.85 19.70 0.018 ND
Avdartolgoi Mongolia 114.84 49.67 0.154 ND
Bayan-Uul Mongolia 104.88 46.68 0.222 ND
Erdenet Mongolia 104.13 49.00 0.230 9.01
Kharmagtai Mongolia 106.17 44.00 0.330 0.80
Khongoot Mongolia 103.65 49.13 0.300 ND
Khongor Mongolia 102.80 43.17 ND ND
Naran Bulag Mongolia 97.78 48.58 0.260 ND
Nariin Khudag Mongolia 108.03 44.23 0.300 ND
Oyu Tolgoi Mongolia 106.87 43.00 0.367 21.00
Oyuut Ulaar Ovoo Mongolia 109.44 44.57 ND ND
Saran Uul Mongolia 100.60 45.78 0.327 ND
Shand Mongolia 104.22 48.78 ND ND
Shuteen Mongolia 107.50 44.17 0.295 ND
Tsagaan-Suvarga Mongolia 108.33 43.87 0.370 1.27
Zos Uul Mongolia 98.34 48.71 0.250 ND
Zost Tolgoi Mongolia 98.34 48.72 0.260 ND
Monywa Myanmar 95.08 22.25 0.016 6.29
Shangalon Myanmar 95.52 23.71 ND ND
Haib Namibia 17.85 -28.68 1.800 1.32
Lorelei Namibia 16.90 -28.07 1.930 ND
Thames New Zealand 175.56 -37.10 0.011 ND
Dasht-e-Kain Pakistan 64.50 29.55 0.021 1.05
Koh-i-Dalil Pakistan 62.19 29.12 0.015 ND
Reko Diq Pakistan 62.08 29.12 0.012 12.34
Saindak Pakistan 61.58 29.27 0.021 1.80
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Ziarat Pir Sultan Pakistan 64.14 29.40 ND ND
Cerro Azul Panama -79.38 9.28 0.057 ND
Cerro Chorcha Panama -82.20 8.63 0.003 0.65
Cerro Colorado Panama -81.78 8.50 0.005 14.55
Cerro Quema Panama -80.60 7.63 0.059 ND
Cobre Panama Panama -81.50 8.43 0.034 1.77
Petaquilla-Botija Panama -80.67 8.83 0.033 6.09
Rio Pito Panama -77.57 8.63 0.049 ND
Arie Papua New Guinea 146.88 -2.02 0.015 0.53
Esis Papua New Guinea 151.72 -5.17 0.025 ND
Frieda River Papua New Guinea 141.78 -4.70 0.013 5.52
Legusulum Papua New Guinea 151.65 -3.20 0.024 ND
Mount Bini Papua New Guinea 147.58 -9.30 0.004 0.34
Mount Kren Papua New Guinea 146.95 -2.12 0.014 ND
Mt. Nakru Papua New Guinea 150.47 -5.98 0.024 ND
Ok Tedi Papua New Guinea 141.13 -5.20 0.001 5.47
Panguna Papua New Guinea 155.50 -6.32 0.003 6.60
Plesyumi Papua New Guinea 150.38 -5.97 0.024 ND
Simuku Papua New Guinea 150.02 -5.72 0.024 ND
Star Mt. Futik Papua New Guinea 141.33 -5.07 0.004 0.35
Star Mt. Nong River Papua New Guinea 141.22 -5.02 0.004 0.30
Wafi River Papua New Guinea 146.45 -6.88 0.009 1.76
Wamum Papua New Guinea 146.28 -6.75 ND ND
Yandera Papua New Guinea 145.17 -5.75 0.007 1.42
Acos Peru -74.45 -14.20 ND ND
Aguila Peru -77.90 -8.56 0.005 0.29
Almacen Peru -75.92 -13.23 ND ND
Alondra Peru -73.58 -15.82 ND ND
Alto Dorado Peru -78.18 -8.17 ND ND
Anita de Tibilos Peru -75.15 -14.18 ND ND
Antapaccay Peru -71.35 -14.96 0.036 3.49
Canariaco Peru -79.28 -6.08 0.015 3.69
Cerro Colorado Peru -69.90 -17.68 0.059 2.22
Cerro Corona Peru -78.61 -6.76 0.011 0.90
Cerro Negro Peru -71.55 -16.55 0.057 0.37
Cerro Verde/Santa Rosa Peru -71.59 -16.54 0.062 12.51
Chalcobamba Peru -72.33 -14.03 0.036 ND
Chapi Peru -71.36 -16.77 ND ND
Chavez N2, Concesion Peru -75.42 -14.23 ND ND
Constancia Peru -T1.77 -14.46 0.033 1.65
Coroccohuayco Peru -71.26 -14.95 0.031 2.43
Cotabambas Peru -72.35 -14.18 0.036 0.78
Cuajone Peru -70.71 -17.05 0.051 11.25
El Galeno Peru -78.32 -7.02 0.017 4.09
Eliana Peru -75.72 -13.77 ND ND
La Granja Peru -79.12 -6.36 0.012 16.80
La Vega Peru -79.28 -5.70 ND ND
Laguna Chamis Peru -78.58 -7.12 ND ND
Lahuani Peru -72.99 -14.46 0.036 ND
Los Chancas Peru -73.13 -14.16 0.032 2.00
Los Pinos Peru -76.14 -12.98 ND 0.15
Magistral Peru -77.77 -8.22 0.015 1.38
Michiquillay Peru -78.32 -7.30 0.020 4.55
Minas Conga Peru -78.36 -6.92 0.016 1.92
Paramo Peru -79.21 -5.72 ND ND
Pashpap Peru -78.00 -8.79 0.015 0.64
Puquio Peru -75.35 -13.93 ND ND
Puy-Puy Peru -76.08 -11.48 0.007 ND
Quechua Peru -71.31 -14.98 0.038 2.04
Quellaveco Peru -70.62 -17.11 0.054 6.33
Rio Blanco Peru -79.31 -4.94 0.016 7.16
San Salvador de Patillani Peru -70.99 -15.63 0.005 ND
Tantahuatay Peru -78.67 -6.73 0.013 2.96
Tingo Peru -75.09 -13.69 ND ND
Tintaya Peru -71.31 -14.91 0.033 ND
Toquepala Peru -70.61 -17.25 0.057 12.76
Toromocho Peru -76.13 -11.60 0.008 9.92
Amacan Philippines 126.15 7.33 0.010 0.33
Atlas Philippines 123.83 10.37 0.108 6.36
Aya Aya Philippines 122.70 9.43 0.020 0.12
Balak-5 Philippines 124.25 10.13 ND 0.04
Basay Philippines 122.68 9.49 0.030 1.15
Batong Buhay Philippines 121.06 17.34 0.007 0.52
Boneng Lobo Philippines 120.82 17.47 0.011 0.64
Botilao Philippines 121.01 17.30 ND 0.43
Boyongan Philippines 125.49 9.55 0.004 1.80
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Cadan Philippines 126.17 7.55 0.010 ND
Dinkidi Philippines 121.29 16.32 0.023 0.47
Dizon Philippines 120.20 14.97 0.003 0.67
Far Southeast-Bato Tabio Philippines 120.78 16.86 0.001 4.23
Guinaoang-Tirad Philippines 120.80 16.79 0.004 1.40
Hale-Mayabo Philippines 120.73 17.17 ND 0.18
Hinobaan Philippines 122.57 9.75 0.018 1.59
Ino-Capayang Philippines 121.88 13.50 ND 0.25
Kalamatan Philippines 126.07 7.59 ND 0.09
Kennon SE/Black Mountain Philippines 120.60 16.37 0.002 0.23
Kilongolao Philippines 120.87 17.40 ND 0.18
Kingking Philippines 125.99 717 0.010 2.90
Labangan Philippines 123.30 7.93 ND ND
Lingig Philippines 126.38 8.05 ND ND
Lumbay Philippines 121.32 14.77 ND 0.31
Luna-Asiga Philippines 125.52 9.26 0.004 0.09
Manag Philippines 121.23 17.77 ND 0.10
Mapula Philippines 126.02 7.35 0.010 0.31
Marcopper Philippines 122.08 13.45 0.021 2.05
Marian Philippines 121.35 16.75 0.025 0.23
Matanlang Philippines 122.73 14.23 0.021 0.23
Pisumpan Philippines 120.37 15.01 0.002 0.08
Salatan Philippines 124.40 6.57 0.020 ND
San AntonioPhilex Philippines 120.70 16.75 ND 0.75
San Fabian Philippines 120.98 16.38 0.021 0.85
Santo Nirio Philippines 120.66 16.49 0.010 0.99
Santo Tomas II Philippines 120.62 16.26 0.002 1.68
Sinipsip Philippines 120.77 16.73 ND ND
Sipalay Philippines 122.45 9.82 0.030 3.82
Suguibon Philippines 122.63 9.57 ND 0.09
Sulat Philippines 125.25 11.82 0.010 0.20
Tagpura-Maangob Philippines 126.10 7.54 ND 0.33
Tampakan Philippines 125.05 6.48 0.004 12.00
Tawi-Tawi Philippines 120.87 16.45 0.005 0.62
Taysan Philippines 121.13 13.80 0.007 1.86
Dolina Bedkowska Poland 19.95 50.12 0.343 ND
Myszkow Poland 19.37 50.62 0.298 0.70
Pilica Poland 19.62 50.47 0.343 ND
Rio Vivi Puerto Rico -66.42 18.25 0.041 1.59
Tanama Puerto Rico -66.82 18.25 0.042 0.81
Bolcana Romania 23.03 45.98 0.010 0.27
Bozovici Romania 22.00 44.75 0.065 ND
Bucium Tarnita Romania 23.20 46.23 0.015 1.68
Ciclova Romania 21.78 44.98 0.065 ND
Cofu Romania 22.35 45.55 0.065 ND
Deva Romania 22.89 45.88 0.013 ND
Moldova Noua Romania 21.70 44.74 0.065 1.75
Musariu Romania 22.80 46.15 0.013 0.02
Oravita Romania 21.82 45.10 0.065 ND
Rosia Poieni Romania 23.17 46.33 0.009 2.37
Rovina Romania 22.90 46.17 0.015 0.47
Sasca Romania 21.72 44.87 0.065 ND
Sopot Romania 21.95 44.75 0.065 ND
Talagiu Romania 22.15 46.27 0.008 0.53
Tincova Romania 22.23 45.57 0.065 ND
Valea Morii Romania 22.85 46.15 0.011 0.25
Voia Romania 22.97 46.06 0.011 ND
Aksug Russia 96.67 53.43 0.515 2.48
Birgildinskoe Russia 61.09 55.00 0.347 ND
Borgulikan Russia 126.62 53.75 0.123 ND
Kiyalykh-uzen Russia 89.57 54.05 0.347 0.30
Krasnogorskoe Russia 157.38 53.92 0.015 ND
Kyzyk-Chadr Russia 96.78 52.93 ND ND
Lekyntelbei Russia 66.33 67.87 0.315 ND
Lora Russia 153.77 59.25 0.095 0.89
Miheevskoye Russia 60.82 53.23 0.345 1.58
Nakhodka Russia 164.73 66.48 0.142 ND
Novonikolaevsk Russia 60.57 53.23 0.340 ND
Osennee Russia 150.32 59.72 0.095 ND
Peschanka Russia 164.57 66.60 0.142 4.79
Salavat Russia 57.47 53.09 0.347 ND
Tominskoe Russia 61.27 54.93 0.347 1.40
Tumannoe Russia 157.67 54.28 0.015 ND
Viking Russia 152.68 58.97 0.095 ND
Voznesenskoe Russia 59.80 54.63 0.367 ND
Yaguzak Russia 61.13 54.96 0.347 ND
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Zelenodolskoe Russia 61.07 54.72 0.340 ND
Bor Serbia 22.09 44.10 0.085 6.72
Majdanpek Serbia 21.95 44.38 0.084 6.00
Rudnitsa Serbia 20.72 43.23 0.014 ND
Veliki Krivelj Serbia 22.10 44.13 0.084 3.30
Zlatno Slovakia 18.86 48.44 0.015 0.22
Hidden Valley Solomon Islands 159.73 -9.37 0.003 ND
Koloula Solomon Islands 160.03 -9.78 0.002 0.09
Mase Solomon Islands 157.52 -8.08 0.004 ND
Mbetilonga Solomon Islands 159.91 -9.53 0.031 ND
Poha Solomon Islands 159.83 -9.43 0.024 ND
Aitik Sweden 20.96 67.07 1.890 5.36
Tallberg Sweden 19.77 64.99 1.886 0.12
Vaikijaur Sweden 19.81 66.53 1.880 ND
Chimei Taiwan 121.45 23.43 0.022 ND
Phu Hin Lek Fai Thailand 101.67 17.50 0.230 ND
Phu Lon Thailand 102.08 18.12 0.231 1.02
Phu Thong Daeng Thailand 101.50 17.33 0.230 ND
Bakircay Turkey 35.44 40.93 0.038 0.40
Berta Turkey 41.90 41.20 0.040 ND
Cevizlidere Turkey 39.60 39.27 ND ND
Derekoy Turkey 27.32 41.91 0.071 0.53
Gamahane Turkey 41.85 41.18 0.053 0.40
Gazelyayla Turkey 39.65 40.86 0.059 0.56
Ikiztepe Turkey 27.68 41.83 0.075 0.05
Sukrupasa Turkey 27.45 41.93 0.082 ND
Tereoba Turkey 27.15 39.60 0.025 ND
Uluta Turkey 40.88 40.45 0.059 0.38
Ajo USA -112.87 32.36 0.063 4.27
Allard USA -108.09 37.41 0.068 0.80
Ann Mason USA -119.27 38.96 0.169 1.98
Bagdad USA -113.21 34.59 0.072 6.40
Baultoff USA -141.21 62.11 0.111 0.28
Bear-Lagomarsino USA -119.18 39.03 ND 1.82
Beavertown USA -112.08 46.34 0.100 0.25
Bee Creek USA -158.40 56.52 0.004 ND
Bingham USA -112.15 40.53 0.037 28.49
Bisbee USA -109.90 31.43 0.180 2.27
Bobcat Gulch USA -113.99 45.36 ND 0.27
Bond Creek USA -142.73 62.22 ND 1.50
Butte Valley USA -115.15 39.80 ND ND
Caribou Mountain USA -111.32 43.09 0.050 ND
Carl Creek USA -141.58 62.03 ND 0.02
Casa Grande West USA -111.95 32.87 0.068 8.53
Castle Dome USA -110.95 33.40 0.059 4.75
Catheart Mt. USA -70.22 45.54 0.443 0.10
Chilito USA -110.80 33.07 ND 0.60
Christmas USA -110.75 33.06 0.064 0.53
Contact USA -114.77 41.77 0.150 0.43
Continental /Butte USA -112.51 46.02 0.061 35.13
Copper Basin USA -117.04 40.61 0.086 0.15
Copper Basin USA -112.58 34.50 0.064 0.91
Copper Canyon USA -117.13 40.55 0.038 0.27
Copper Creek USA -110.48 32.75 0.058 0.56
Copper Flat USA -108.12 32.81 0.075 0.22
Copper King USA -105.19 41.15 ND 0.07
Crescent Peak USA -115.13 35.48 0.073 ND
Elder Creek USA -117.08 40.69 0.038 ND
Ely USA -115.00 39.26 0.110 4.62
Esperanza-Sierrita USA -111.12 31.87 0.055 6.65
Fish Creek USA -117.22 40.42 0.089 ND
Gibson USA -110.94 33.33 0.061 0.08
Glacier Peak USA -120.98 48.20 0.021 5.71
Gold Mountain USA -121.33 48.22 ND 0.20
Hannover Mountains USA -108.09 32.85 0.064 4.78
Heddleston USA -112.36 47.03 0.046 1.09
Helvetia USA -110.76 31.83 0.059 5.26
Horsfield USA -141.22 62.05 ND 0.09
Ithaca Peak USA -114.15 35.37 0.073 1.25
Johnson Camp USA -110.07 32.10 0.053 1.22
Kelsey USA -119.48 49.00 0.179 0.80
Kennedy USA -117.75 40.27 0.029 ND
Kijik River USA -154.32 60.35 0.060 ND
Kirwin USA -109.31 43.88 0.040 0.90
Lakeshore USA -111.90 32.52 0.066 4.71
Lights Creek USA -120.85 40.20 0.100 1.08

Continued overleaf...
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Table 7 — continued

Deposit Country Lon.® Lat.® Age Cu
(Ga) (Mt)
Lonesome Pine USA -110.90 33.34 0.061 0.07
MacArthur USA -119.24 39.05 0.161 0.18
Margaret USA -122.08 46.36 0.017 1.88
Margerie Glacier USA -137.08 59.02 0.034 0.29
Mazama USA -120.38 48.61 0.089 0.49
Miami-Inspiration USA -110.74 33.42 0.064 10.02
Middle Fork USA -121.37 47.50 0.025 0.38
Mineral Butte USA -111.58 33.11 0.070 0.05
Mission-Pima USA -111.07 31.98 0.058 4.68
Morenci-Metcalf USA -109.36 33.10 0.056 33.90
North Fork Snoqualmie River USA -121.64 47.68 0.018 0.87
Nunatak USA -136.10 58.99 ND 0.22
OK USA -113.30 38.48 0.028 0.05
Orange Hill USA -142.84 62.21 0.105 1.12
Park Premier USA -111.38 40.63 0.033 ND
Pebble Copper USA -155.30 59.90 0.090 31.24
Pine Flat USA -112.35 34.37 ND 0.09
Poston Butte USA -111.42 33.12 0.062 2.76
Pyramid USA -160.67 55.63 0.006 0.59
Ray USA -110.98 33.16 0.069 10.76
Red Hills USA -111.22 33.04 0.065 0.45
Red Hills USA -104.40 29.81 0.060 ND
Red Hills USA -118.43 38.62 0.105 ND
Red Mountain USA -110.72 31.49 0.060 3.59
Resolution USA -111.08 33.30 0.064 ND
Round Top USA -157.05 64.13 0.075 0.11
Royston USA -117.50 38.33 0.207 ND
Sacaton USA -111.82 32.95 0.063 0.35
Safford USA -109.60 32.93 0.053 32.02
Sally Mountain USA -70.33 45.60 0.443 ND
San Manuel-Kalamazoo USA -110.68 32.70 0.068 8.34
San Xavier North USA -111.02 31.97 0.056 1.12
Sanchez USA -109.53 32.88 ND 0.55
Santa Rita USA -108.07 32.79 0.056 14.18
SFS USA -118.08 38.49 0.105 0.73
Sheep Mountain USA -112.46 34.08 ND 3.15
Silver Bell USA -111.50 32.40 0.068 1.77
Silver Creek USA -109.68 44.03 0.040 0.17
Southwest Tintic USA -112.13 39.86 0.036 1.57
Squaw Peak USA -111.87 34.48 ND 0.07
Stinkingwater USA -109.60 44.03 0.029 0.21
Sullivan USA -117.95 38.78 0.081 0.08
Sunnyside USA -110.75 31.45 ND 1.10
Sunrise USA -121.50 48.01 0.028 0.22
Superior East USA -111.00 33.38 0.060 4.96
Taurus USA -141.32 63.52 0.069 2.25
Twin Buttes USA -111.04 31.89 0.058 4.72
Two Peaks USA -110.46 31.77 0.074 0.09
Tyrone USA -108.37 32.63 0.056 5.15
Vekol Hills USA -112.09 32.58 ND 0.53
Venus USA -149.33 67.63 0.390 ND
Yerington USA -119.20 38.98 0.167 4.77
Almalyk Uzbekistan 69.65 40.81 0.290 23.71
Kyzata Uzbekistan 69.71 40.80 0.290 5.95
Sarycheku Uzbekistan 69.78 40.78 0.290 1.00
Tekeli Uzbekistan 70.13 41.10 0.295 ND
Samba Zambia 27.88 -12.61 1.964 0.25

@ In decimal degrees
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Table 8: Compilation of 25 Australian IOCG deposits drawn from the authors’ own knowledge and other disparate sources, building on the
Geoscience Australia OZMin database (Sexton, 2011). Ga = billion years; Mt = million tonnes; ND = no data.

Deposit State Lon.®  Lat.® Age Ore (Mt) Cu Cu
(Ga) (%) (M)
Warrego Northern Territory 133.82 -19.44 1.848 4.8 2.0 0.10
Peko Northern Territory 134.28 -19.68 1.848 3.2 4.0 0.13
Ernest Henry Queensland 140.70 -20.44 1.525 166.0 1.1 1.83
El Queensland 140.78 -20.44 ND 38.5 0.8 0.31
Roseby Queensland 140.15 -20.31 ND 128.5 0.7 0.90
Rocklands Queensland 140.36 -20.68 ND 25.0 2.0 0.50
Kuridala Queensland 140.51 -21.28 ND 3.5 1.3 0.05
Starra (Selwyn) Queensland 140.48 -21.68 1.568 37.4 1.1 0.41
Osborne Queensland 140.57 -22.09 1.595 11.2 3.5 0.39
Monakoff Queensland 140.69 -20.63 ND 1.9 1.6 0.03
Great Australia Queensland 140.69 -20.63 ND 2.1 1.5 0.03
Eloise Queensland 140.98 -20.95 1.522 3.5 3.1 0.11
Mount Elliott Queensland 140.98 -20.95 1.513 478.3 0.5 2.39
Greenmount Queensland 140.53 -21.03 ND 8.0 1.0 0.08
Mount Dore Queensland 140.53 -21.03 1.508 80.0 0.6 0.48
Merlin Queensland 140.49 -21.66 ND 13.0 0.2 0.03
Kalman Queensland 139.97 -21.05 1.475 61.0 0.3 0.18
Mount Cuthbert Queensland 139.91 -19.99 ND 8.3 1.0 0.08
Kaiser Bill Queensland 144.04 -18.53 ND 15.6 0.9 0.14
Olympic Dam South Australia 136.89 -30.44 1.598 10400.0 0.8 83.20
Prominent Hill South Australia 135.57 -29.72 1.595 278.8 1.0 2.79
Carapeteena South Australia 137.50 -31.21 1.595 134.0 1.5 2.01
Hillside South Australia 137.87 -34.54 1.595 337.0 0.6 2.02
Kalkaroo South Australia 140.53 -31.73 1.592 232.5 0.5 1.16
North Portia South Australia 140.46 -31.43 1.595 11.4 0.9 0.10

@ In decimal degrees
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