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NOTICE TO LIBRARIANS AND INDEXERS

The Geological Survey’s Current Research series contains many reports comparable in scope and
subject matter to those appearing in scientific journals and other serials. Most contributions to Current
Research include an abstract and bibliographic citation. It is hoped that these will assist you in cataloguing
and indexing these reports and that this will result in a still wider dissemination of the results of the
Geological Survey’s research activities.

AVIS AUX BIBLIOTHECAIRES ET PREPARATEURS D‘INDEX

La série Recherches en cours de la Commission géologique contient plusieurs rapports dont la portée
et la nature sont comparables a ceux qui paraissent dans les revues scientifiques et autres périodiques. La
plupart des articles publiés dans Recherches en cours sont accompagnés d’un résumé et d’une bibliog-
raphie, ce qui vous permetira, on ['espére, de cataloguer et d’indexer ces rapports, d’ott une meilleure
diffusion des résultats de recherche de la Commission géologique.
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Carlin-type gold deposits and their potential
occurrence in the Canadian Cordillera

K. Howard Poulsen
Mineral Resources Division, Ottawa

Poulsen, K.H., 1996: Carlin-type gold deposits and their potential occurrence in the Canadian
Cordillera; in Current Research 1996-A; Geological Survey of Canada, p. 1-9.

Abstract: Carlin-type deposits are characterized by pyrite and micron-sized gold particles disseminated
in de-calcified zones in otherwise carbonate-bearing rocks. Silicification in the form of stratabound
jasperoid replacements of bedded rocks and as discordant hydrothermal breccias is a common affiliate of
ore. Carlin-type deposits are commonly enriched in arsenic, antimony, and mercury and this is reflected in
part by the presence of coarse stibnite and orpiment / realgar in late-stage veins. Carlin-type deposits are
controlled structurally by thrusts, upright folds and, most important, high-angle normal faults. They occur
in distinct mineral belts in the Paleozoic miogeocline of the western United States where they co-exist with
Paleozoic sedex deposits and Mesozoic through Cenozoic intrusion-related porphyry Cu-Mo, skarn Cu,
skarn Au, skarn Pb-Zn, and vein and manto Ag-Pb-Zn deposits. Although definitive examples of Carlin-type
deposits are unknown in Canada, analogous geological environments exist in the Omineca Belt of the
Canadian Cordillera.

Résumé : Les gisements de type Carlin sont caractérisés par la présence de pyrite et de particules
microniques d’or disséminées dans les zones décalcifiées de roches autrement carbonatées. La silicification,
sous la forme de substitutions en jaspéroides stratoides de roches stratifiées et sous ia forme de bréches
hydrothermales discordantes, accompagne souvent la minéralisation. Les gisements de type Carlin sont
habituellement riches en arsenic, en antimoine et en mercure, ce qui s’explique en partie par la présence de
stibine et d’orpiment-réalgar (grain grossier) dans les filons tardifs. Les gisements de type Carlin sont
contrdlés structuralement par des chevauchements, des plis droits et surtout des failles normales & pendage
fort. 1ls sont situés dans des zones minérales distinctes du miogéosynclinal paléozoique de I’ouest des
Etats-Unis, ou ils coexistent avec des gisements exhalatifs sédimentaires (SEDEX) du Paléozoique et des
gisements du Mésozoique au Cénozoique (porphyres a Cu-Mo, skarns cupriféres, skarns auriféres, skarns
plombo-zinciféres ainsi que filons et mantos minéralisés en Ag-Pb-Zn). On ne connait aucun exemple
définitif de gisements de type Carlin au Canada, mais des milieux géologiques analogues existent dans le
domaine d’Omineca de la Cordillére canadienne.
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INTRODUCTION

Carlin-type deposits are the major source of current gold
production in the Great Basin segment of the United States
Cordillera (Fig. 1, 2) but are not known in Canada despite
many similarities in geology and metallogeny (Dawson et al.,
1991). The author therefore spent the 1995 field season
examining the potential for this type of deposit in Canada.
This progress report is an overview of Carlin-type deposits
based both on literature review and on direct observations in
the Great Basin, followed by a discussion of application of
this information to the Canadian Cordillera, particularly in the
northern part of the Omineca Belt.

Figure 1. Sketch map of the western margin of ancestral
North America showing the locations of major mineral
districts discussed in the text (adapted from Turner et al,
1989; Gabrielse and Yorath, 1991).

CARLIN-TYPE DEPOSITS

Carlin, Nevada, is synonymous with a particular type of
mineral deposit in which fine-grained gold is dispersed
mainly in calcareous sedimentary rocks. Prior to the 1960s, a
few similar deposits of this type were successfully mined in
the Bingham Canyon area of Utah (Mercur), in the Black Hills
of South Dakota (Golden Reward / Annie Creek), and in the
Cortez area of Nevada (Gold Acres). Lindgren (1933) classi-
fied them as mesothermal “siliceous limestone replacement”
deposits. A few other deposits of this type were known but
metallurgical treatment was commonly difficult due to the
refractory nature of some of the ore types. The discovery of
the Carlin Mine and new processing techniques in the 1960s
led to the modern recognition of a specific class of gold
deposit which is commonly termed as “Carlin-type” (Berger
and Bagby, 1991).

Definition

No strong consensus exists as to the defining characteristics
of this deposit type owing to geological differences from
deposit to deposit in the Carlin area, and to even greater
differences when deposits beyond the Carlin area are consid-
ered. A practical definition is that Carlin-type deposits are
irregular bodies of disseminated pyrite and micron-sized gold
particles in de-calcified sedimentary rocks that were once
carbonate-bearing. Gold occurs mainly in discordant breccia
zones and stratabound concordant zones and is found most
commonly within the arsenian rims of pyrite grains, encapsu-
lated in fine-grained quartz and as free grains.

Host rocks

The host rocks in north-central Nevada range in age from
Cambrian to Triassic and commonly consist of calcareous
siltstone to dolomitic limestone: units that are bedded (1 ¢cm
to 1 m) appear to be more favourable hosts than thick massive
ones. In a few cases, sandstone and conglomerate possessing
calcareous matrix or cement are good hosts and there are local
cases where Carlin-type mineralization is hosted by green-
stone of volcanic origin. Granitoid intrusions and associated
skarn and calc-silicate hornfels occur adjacent to many
deposits (Fig. 3); although sedimentary hosts rocks are most
common, there are places where Carlin-type mineralization
extends out of a sedimentary host into igneous rocks such as
felsic dykes and sills.

Alteration

The effects of hydrothermal alteration in and around Carlin-
type deposits are visually subtle but mineralogically distinc-
tive. The most common alteration products are “de-calcified”
carbonate rocks in which calcium carbonate has been
removed to produce a bleached, “sanded” rock (Kuehn and
Rose, 1992); in places the bleaching is obscured by the
presence of particulate carbon so that the rock takes on a
charcoal colour. Decalcification is also responsible for a
peculiar texture at several deposits : centimetre-thick lenses



and layers of black crystalline calcite are separated by 10 to
20 cm-thick layers of buff, gritty decalcified rock that was
formerly limestone. Such crystalline calcite may result from
carbonate dissolved from the limestone and reprecipitated
elsewhere.

A more extreme and readily recognizable form of alter-
ation is jasperoid (Fig. 3), a product of silicification of car-
bonate lithologies (Kuehn and Rose, 1992). This has been
observed to varying degrees at most deposits and appears to
be an important guide to ore even where, as is most common,
it contains low concentrations of gold. Jasperoid superficially
resembles chert (which also occurs in the stratigraphic section
near some deposits) but can be distinguished on the basis of
complete replacement of many consecutive beds, by the pres-
ence of silicified fossil pseudomorphs and, most important,
by the presence of cavities lined by fine-grained sugary quartz
and limonite after sulphide minerals. Even more extreme
forms of hydrothermal alteration, likely assisted by faulting,
are jasperoidal hydrothermal breccias: they are composed of
angular fragments of jasperoid that, in turn, are cemented by
fine-grained, “cherty” silica. The breccias are discordant and
appear to have a closer affinity with gold mineralization and,
in some cases, constitute ore in contrast to the more massive
stratabound jasperoid replacement zones which contain only
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chemically anomalous amounts of gold. Argillic alteration
commonly accompanies fault-controlled silicification
(Keuhn and Rose, 1992).

Structure

A high degree of structural control on the sites of Carlin-type
mineralization is indicated by the spatial association of
deposits with, in order of decreasing age, thrusts, upright
folds, and high-angle normal faults.

Thrusts are present in many Carlin-type deposits and in
most cases occur within, or define the boundaries of, the
mineralized zone. The specific role of thrusts is difficult to
judge but regional structures such as the Golconda Thrust
(Permian Sonoman Orogeny), the Roberts Mountains Thrust
(RMT; Devono-Mississippian Antler Orogeny), and the
Sevier Fold and Thrust Belt (Cretaceous) are regional loci for
gold (Fig. 2). For example, rocks of the Roberts Mountains
Allochthon above the Roberts Mountain Thrust are mainly
Ordovician siliciclastics whereas the carbonate-bearing strata
directly below it are as young as Devonian and are preferential
hosts to ore; similar relationships are present at other type
localities and have also been verified in a general way at
several mines. Most thrusts in the Great Basin deposits are
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ductile shear zones at shallow angles to bedding; within them
strata are strongly transposed and contorted. Mesoscopic
intrafolial isoclines and thrust duplexes were observed in such
shear zones at several localities.

Upright anticlines of 10 to 100 m amplitude were
observed in more than half of the deposits visited. Such folds
trend north-northwest parallel to the Carlin and Cortez gold
belts and, as demonstrated by S.G. Peters (in Peters et al.,
1995), are particularly common in the Carlin area. The
Tuscarora and Betze anticlines are ore-controlling structures
in the Genesis and Post-Betze deposits respectively and simi-
lar structures are present at Gold Acres and Cortez (Howald
etal., 1995). It is possible that the control results from the fact
that these folds reflect the presence of larger doubly plunging
anticlinoria, the eroded cores of which define “windows” of
favourable carbonate rocks below the Roberts Mountains
Thrust. Most geologists consider the upright folds to post-
date the thrusts but some could be related to thrusts as accom-
modation structures or anticlinal thrust terminations.

The most ubiquitous structural features associated with
Carlin-type deposits are high-angle normal faults. These
faults commonly strike either northeast, northwest, or north
and they are regarded as direct controls of ore because grade-
thickness contours typically mimic one or more of these

trends. It is also clear that these are not basin-and-range faults
(Miocene) which cut and offset orebodies and ore-related
faults. Graubard and Smith (1995) have suggested that the
regular orientations of these ore-related faults may reflect
primary trends in underlying Precambrian basement as well
as the configuration of the Proterozoic rifted margin of North
America.

Geochemistry

Apart from gold, Carlin-type deposits are geochemically
enriched in arsenic, antimony, and mercury. Arsenic abun-
dance is also reflected microscopically by arsenian rims (con-
taining inclusion gold) on pyrite, locally by the presence of
arsenopyrite and mesoscopically by common late-stage (post
ore?) calcite veinlets containing orpiment and realgar. Like-
wise, coarse stibnite in late fractures is a reflection of anti-
mony abundance at some deposits. The As-Sb-Hg enrichment
is commonly cited as the Carlin suite of trace elements but Ba
and W have also been reported at some deposits (Berger and
Bagby, 1991), perhaps more as a reflection of local geology
than of Carlin-type mineralization. Although base metal
deposits occur in proximity in some cases, Carlin-type ores
have notably low contents of Cu, Pb, and Zn and Ag.

. B " THRUST .
e o .\\ - -

OCCURRENCE MODEL for CARLIN-TYPE DEPOSITS

( Adapted from: Sillitoe and Bonham, 1990

& Berger and Bagby, 1991)
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Figure 3. Schematic diagram illustrating the occurrence of Carlin-type deposits in relation to granitoid
intrusions, structures and contact metamorphic features.



Size

The deep Tertiary weathering of the Carlin-type deposits of
north-central Nevada and the mining of many of them by
open-pit operations has led to the mistaken impression that,
geologically, Carlin-type deposits are inherently of large ton-
nage and low grade. This is an artifact of open pit —heap leach
oxide mining and processing methods; however many opera-
tions, particularly at mature mines, are shifting to under-
ground mining to exploit deep high-grade hypogene ores that
grade between 15 and 30 g/t Au. The range of tonnage-grade
characteristics of Carlin-type deposits therefore would be
effectively the same as Canadian Shield gold deposits if only
hypogene ores were compared.

Metallogeny

Carlin-type gold deposits in north-central Nevada are but one
component of a larger metallogenic province that is more or
less coincident with the Great Basin physiographic region
(Fig. 1). The variety of commodities and many of the ore
deposit types occurring within the Great Basin have little
direct connection with the Miocene extension that formed it
and Carlin-type deposits are no exception.

A first-order spatial control on the distribution Carlin-type
deposits is their focation within carbonate rocks that were
deposited on the passive continental margin of North America
(Fig. 1). In the case of north-central Nevada, the deposits
occur near the interface, partly depositional and partly tec-
tonic, of easterly transported offshore siliciclastic rocks and
autochthonous shelf carbonate rocks as well as in “Antler”
overlap molasse basins near this interface. As such they tend
to overlap spatially in a broad way with Paleozoic sedex
deposits which, in Nevada, are composed mainly of barite.

A second-order control is their location within a broad belt
of Mesozoic-Cenozoic magmatism that has overprinted the
continental margin. As such, Carlin-type deposits broadly
co-exist with skarn W deposits (mainly Cretaceous), por-
phyry Cu-Mo and related skarn deposits (Jurassic,
Cretaceous, Paleogene), and vein / manto / chimney deposits
of Ag-Pb-Zn (Fig. 3).

A third-order spatial control is their occurrence in north-
west-striking polymetallic mineral belts, most prominent of
which are the Carlin and Cortez trends (Fig. 2) which contain
the Carlin and Cortez gold districts respectively. Contrary to
many published accounts, these mineral belts do appear to
correspond with physically identifiable features. Most impor-
tant from the point of view of Carlin-type deposits is the fact
that the mineral belts are marked by aligned trains of anticli-
noral windows that expose carbonate rocks below the Roberts
Mountains Thrust — the windows are likely culminations in
northwest folds with further control by northwest high-angle
faults. Another feature of the mineral belts is that they corre-
spond to chains of felsic stocks. Three main age ranges are
represented: Jurassic (170-150 Ma), Cretaceous (110-90 Ma)
and Tertiary (40-30 Ma). Some of these intrusions have
associated porphyry Cu-Mo mineralization and skarns
whereas others are barren and have weakly developed skarn
and hornfels at their margins. Many of the Carlin-type
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deposits in the Great Basin occur within 1 to 2 km of
intrusions, particularly those of Mesozoic age. Important
examples include the Post-Betze-Genesis group of deposits
(167 Ma Goldstrike stock), Bald Mountain deposits (155 Ma
stock with minor W and Pb-Zn skarn), Getchell and Pinson
deposits (90 Ma stock with major W skarn), Cortez (Jurassic-
Cretaceous stock with peripheral vein / manto Ag-Pb-Zn),
Gold Acres and Pipeline deposits (99 Ma Gold Acres stock
with minor Mo-W skarn and Pb-Zn skarn), Archimedes (100
Ma stock with Pb-Zn skarn and peripheral vein / manto
Ag-Au-Pb-Zn), and Gold Quarry (stock of unknown age
with Cu-Au skarn). The last three cases are of interest
because the presence of intrusions is not evident from bed-
rock geology maps: they have been intersected in drill core,
either deeply buried or shallow and covered by pediment.
Nonetheless there are some important cases (e.g. Jerritt
Canyon, Gold Bar, the Carlin Mine) where there is no direct
evidence whatsoever of intrusions spatially associated with
Carlin-type mineralization.

Although an overall spatial correlation between Carlin-
type deposits and felsic plutons finds good empirical support,
there is little hard evidence to support a direct genetic link
between the two. Therefore the timing of Carlin-type deposits
is a key metallogenic question but this remains largely unre-
solved. Like the case for Canadian Shield gold deposits, this
is currently one of the most contentious research issues sur-
rounding Carlin-type deposits. The best indirect evidence is
that in the cases of the Jurassic Goldstrike and Bald Mountain
stocks, a significant amount of ore-grade mineralization is
hosted by the intrusive rocks and this is continuous with
Carlin-type mineralization in adjacent calcareous rocks. The
other bracket is provided by Tertiary felsic dikes (40-30 Ma)
which commonly cut orebodies; in no cases are these signifi-
cantly mineralized although in some cases they are reported
to be hydrothermally altered. The results of direct dating of
Carlin-type deposits are highly controversial but two views
are prominent: one is that all deposits are Oligocene (40-30
Ma; Thorman et al., 1995), the other is that the deposits range
in age from Jurassic through Oligocene (Berger and Bagby,
1991).

Ore genesis

The early view that Carlin-type deposits are of epithermal
origin and of Miocene age related to basin-and-range exten-
sion has been largely refuted on geological grounds and few
geologists hold this view. There are, however, two other
prominent views on the origin of these deposits: one
intrusion-related, the other a deep-crustal fluid-fault model.

The first view, that Carlin-type deposits are distal replace-
ment deposits that formed in the proximity of felsic
intrusions, is probably best embodied in the model of Sillitoe
and Bonham (1990). These authors emphasized that there is
a strong spatial association between intrusions and Carlin-
type mineralization which they viewed essentially as distal
skarns (Fig. 3). One of the implications of this genetic model
is that it allows for a variety of deposit ages. Another is that
intrusive systems known to have associated (even weakly
developed) porphyry or skarn mineralization are prospective
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sites for Carlin-type deposits. It is not clear whether any
particular metal association is a requirement; however, in
some cases the metal related to the intrusion is Cu, in others
it is Pb and/or Zn, and yet in others W (Berger and Bagby,
1991).

The second view (Thorman etal., 1995) is that Carlin-type
deposits in north-central Nevada formed from deeply con-
vecting crustal-scale hydrothermal cells that operated during
avery restricted interval in the late Eocene to early Oligocene.
Although recognizing that this activity is temporally and
spatially coincident with magmatism, this model denies any
direct link between Carlin-type deposits and plutonic rocks.
Rather the deposits are viewed as the products of a unique
period of pre-basin-and-range crustal thinning in this area in
the Paleogene. This thinning is thought to have lead to
increased geothermal gradients and to the development of
large-scale hydrothermal cells controlled by existing
Paleozoic and Mesozoic structures. This model envisions
regional flow of meteoric waters, large-scale interaction
between fluids and rocks, and deposition of gold at 2 to 6 km
in the crust.

The question of the genesis of Carlin-type deposits
remains to be resolved but, from an empirical point of view,
an occurrence model that relates them spatially to felsic
intrusive rocks, skarns, and contact aureoles is fully consis-
tent with the field observations at most of the Great Basin
deposits that were examined. This model therefore can serve
as a starting point for evaluating analogous Canadian
environments.

POTENTIAL FOR CARLIN-TYPE DEPOSITS
IN THE CANADIAN CORDILLERA

A complete assessment of potential for Carlin-type deposits
in the Canadian Cordillera will require much more in-depth
study but, on the basis of information gathered during the past
field season, a few preliminary points can be considered. The
first is that the outcome of the assessment depends strongly
on a choice of deposit model. The “intrusion-related” model
allows for diverse ages and local settings for deposits of this
type whereas the “deep-crustal extensional” model is much
more restrictive and corresponds to a unique temporal and
tectonic combination that corresponds specifically to the
Great Basin. Certainly, an important “Nevada-only” aspect is
the deep Tertiary weathering that allowed exploitation of so
many otherwise non-economic gold deposits. By the same
token, however, this unique exploitation of oxide ores has led
to the discovery of higher-grade hypogene ores which likely
would have otherwise escaped detection. These hypogene
deposits, as yet incompletely documented, should form the
basis of search for Carlin-type mineralization in Canada,
where the “intrusion-related” view of Carlin-type deposits
could find direct application.

If one focuses on the subset of hypogene Carlin-type
deposits and on the model of an intrusion association, then
two major geological settings stand out as being prospective.
The first is in those parts of the accreted terranes that have a
basement containing carbonate lithologies that have been

overprinted by Mesozoic and Cenozoic plutonism. For exam-
ple, gold mineralization that is Carlin-like has been described
in the upper Paleozoic carbonate rocks of the Asitka group of
the Stikine terrane in the Muddy Lake area of northern British
Columbia (Schroeter, 1986). One might also expect Carlin-
type mineralization in similar settings in the Stikine and
Quesnel terranes in southern British Columbia, especially
distal to known examples of gold-rich skarns as in the Hedley
District (Dawson et al., 1991).

The second major prospective setting for Carlin-type min-
eralization in the Canadian Cordillera is in miogeoclinal and
adjacent pericratonic terranes of the Omineca Belt (Gabrielse
and Yorath, 1991) where there are direct analogues to the
Great Basin:

1. The same stratigraphic elements are present in this portion
of the deformed continental margin of ancestral North
America as exist in the Great Basin: in the late Paleozoic,
westerly derived clastic rocks overlap easterly derived
early Paleozoic shelf carbonate to offshore clastic transi-
tions (Gordey et al., 1987; Turner et al., 1989; Gabrielse
and Yorath, 1991).

2. Overprinting Mesozoic magmatism has, not surprisingly,
resulted in large-scale metallogenic signatures similar to
those in the Great Basin. The Selwyn Basin is an area of
the Yukon where a variety of Au- and W-bearing
Cretaceous skarns (Sinclair, 1986) exists and where
intrusion-related disseminated gold has already been dis-
covered. The Ketza River (Pelly Mountains) and Midway
(Cassiar Platform) areas are also particularly attractive
because of the of the presence of known Ag-Pb-Zn man-
tos, some of which are auriferous (Abbott, 1986; Cathro,
1988): the analogies with Nevada’s Ruby Hill district are
strong. Likewise the Cariboo district (Fig. 1) hosts aurif-
erous sulphide deposits that are similar in some respects
to the Ruby Hill mantos and, although this is a deformed
terrane, it could host Carlin-type ores. The collective
presence of favourable carbonate stratigraphy, Mesozoic
intrusions, skarn W, Ag-Pb-Zn veins as well as known
vein-type gold deposits (e.g. Ymir) makes the Kootenay
arc another attractive site for Carlin-style mineralization.

Despite these compelling tectonic and metallogenic ana-
logues, definitive examples of Carlin-type mineralization
have yet to be reported in the Omineca Belt. The next section
therefore examines the specific case of the northern part of
the Omineca with an analysis of the important controlling
factors which might indicate the presence of this type of
mineralization.

The example of the northern Omineca Belt

Like the Cortez Trend of Nevada (Fig. 2), the miogeoclinal
portion of the northern Omineca Belt in Yukon Territory and
adjacent parts of the Northwest Territories, British Columbia
and Alaska is overprinted by a metalliferous Cretaceous
magmatic arc (Fig. 4; Sinclair, 1986; Gordey and Anderson,
1993). This belt contains mineral deposits including skarn W,
skarn Pb-Zn-Ag, and vein Ag-Pb-Zn as well as diverse types
of gold mineralization including intrusion-related sheeted



veins, skarns, and mantos. An occurrence model that shows
the distribution of the various styles of mineralization in
schematic form relative to a hypothetical felsic stock (Fig. 5)
has been established through direct observation and an anal-
ysis of mineral file data. Note that most known gold deposits
and occurrences are located inboard of contact metamorphic
aureoles around Cretaceous stocks. Most prominent are
deposits composed of Au-Bi-Mo-W (e.g. Dublin Gulch,
Clear Creek) in sheeted quartz veinlets mainly within por-
phyritic intrusive rocks but locally extending outward into
adjacent hornfels. These are examples of the “Fort Knox”
style of mineralization found near Fairbanks, Alaska
(J.K. Mortensen, pers. comm., 1995) and thought to be in the
broadest sense porphyry-type gold mineralization (Hollister,
1991): W-skarn (Ray Gulch, Scheelite Dome) occurs in the
same environment (Fig. 5). Gold is also present in skarns
(Brown and Nesbitt, 1987) and mantos (Cathro, 1988) that
are likely related to intrusions of similar age and type.

Some of the oxidized gold deposits of the Brewery Creck
District (Fig. 4) are atypical in that they are found beyond the
extremities of a contact metamorphic aureole (Fig. 5). Apart
from local intrusion-hosted “Fort Knox style” mineralization
(e.g. the Classic zone), most known mineralization is of

K.H. Poulsen

Au-As-Sb affinity in fault-controlled veinlet zones in dykes
and sills of porphyritic quartz monzonite that are of similar
age to nearby stocks but lack the related contact aureoles. The
sills and dykes intrude near the contact between argillite,
siltstone, and dolomitic siltstone of the Ordovician-Silurian
Road River Group and argillite, chert-pebble conglomerate,
and arenite that are correlative with the Devono-Mississipian
Earn Group (T. Bremner, pers. comm., 1995). Although most
of geological reserves of gold mineralization at Brewery
Creek are confined to intrusive hosts, up to 20 per cent (the
Blue and Pacific zones) occurs as disseminations and in zones
of weak brecciation in Earn Group siliciclastic rocks; this
sediment-hosted mineralization is also geochemically anom-
alous in As and Sb and is strongly controlled by faults
(R. Diment, pers. comm., 1995). At best it can be viewed as
“Carlin-like” in that the hosts are non- to weakly calcareous
and there is little obvious evidence of silicification. However,
the fact that such mineralization does exist in the distal
portions of a larger intrusion-centred hydrothermal system,
emphasizes that this is the kind of setting that may host
“Carlin-type” mineralization, as defined in a stricter sense, in
more calcareous lithologies. Such lithologies are abundant
throughout the northern Cordilleran Miogeocline because the
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Figure 4. Sketch map of part of the northern Omineca Belt showing major structural features and known
gold deposits / occurrences in relation to other mineral deposit types (adapted from Sinclair, 1986, Dawson
etal., 1993).
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facies boundary between siliciclastic and carbonate lith-
ologies has remained stationary for a long time (Gordey and
Anderson, 1993). Intercalations of argillite, local coarse clas-
tic rocks, and impure carbonate rocks are therefore common
in sequences ranging from the Late Precambrian (Hyland
Group) through the Triassic. Further tectonic imbrication of
these lithologies has taken place locally in northern
Cordillera, as in Nevada, during the