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Mineral Resources
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Southwestern British Columbia is well
known for its mineral wealth. Porphyry
copper and precious metal deposits of the
Highland Valley, Britannia and
Bralorne/Goldbridge mining districts once
served, and continue to serve as primary
sources of economic minerals for Can-
ada. In addition to these major produc-
ers, there are 1,780 known occurrences
of economic minerals in the region. Most
of these occurrences are associated
either with subduction-related Mesozoic
plutons, or are structurally controlled
along the trace of major fault systems of
Late Cretaceous and Tertiary age.

M ineral deposit information in he Library
has been modified from the BC Minfile da-
tabase, a regional inventory of published
and unpublished mineral assessment re-
ports maintained and distributed by the
BC Ministry of Energy Mines and Petro-
leum Resources.

Database..
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Geothermal Energy
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Database..

Hot spring activity and elevated values
of crustal heat flow in the Western Coast
Mountains delineate the active continen-
tal arc region of the Cascadia subduction
zone. Hot springs are located both adja-
cent to volcanic centres of the Garibaldi
volcanic complex, and along systems of
high-angle brittle faults that cut across
the southern Coast Belt. The distribution
of these hydrothermal systems reflects
patterns of convective heat transfer in the
upper crust, and is an indirect measure
of upward mantle flow adjacent to the
subduction zone.

Locations and thermal characteristics of
exploration boreholes and geothermal
springs are based on a recent compila-
tion of Cordilleran geothermal energy re-
sources jointly published by the GSC and
the BC Ministry of Energy, Mines and Pe-
troleum Resources (GSC Open File
2526).
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Isotope Geochemistry
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Database..

In addition to serving as radiometric
clocks, isotopes also provide valuable in-
formation on rock chemistry and tectonic
environment for a variety of rock types in
the southern Coast and Intermontane
belts.

Ratios of rubidium/strontium and
neodymiun/samarium have been deter-
mined for 150 samples in the map area,
mainly by geochronology labs at the Uni-
versity of British Columbia, the University
of Washington and GSC Ottawa. These
isotopic ratios are used as chemical fin-
gerprints to determine crustal source re-
gions and crystallization histories for plu-
tonic and volcanic rocks, and to establish
the provenance of sedimentary rocks de-
rived from these crystalline terrains. Data
were made available by Brian Mahoney
(University of Wisconsin).
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Regional Geochemistry
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Sediment produced by weathering and
erosion along a particular stretch of a
drainage system is carried downstream
and mixed with other sediments to pro-
duce a composite geochemical signa-
ture that reflects the overall bedrock ge-
ology, environmental setting and biologi-
cal characteristics of the catchment ba-
sin. These signatures are often very dis-
tinct, and can be used for prospecting
up-stream regions of high economic min-
eral potential, or for establishing base-
line data to evaluate the effects of envi-
ronmental contamination.

Geochemical data contained in the Li-
brary includes the results of major and
minor element analyses and pH determi-
nations for more than 3300 samples.
The data are derived from the Regional
Geochemical Survey (RGB) database,
and are part a collaborative geochemi-
cal survey being carried out by the GSC
and the BCGS.

Database..
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Geochronology
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Naturally occurring radioactive elements
are common in many minerals formed in
the earth’s crust. With time, these ele-
ments decay from an equilibrium state into
a series of radiogenic parent and daugh-
ter isotopes. Like the two chambers of an
hourglass, the amount of time that has
passed since this process began is deter-
mined by measuring the ratios of radio-
genic parent and daughter isotopes in the
material being dated.

Radiometric determinations to establish
the age and thermal histories of igneous
and metamorphic rocks in the region have
been carried out for more than 600 sam-
ples, mainly by geochronology labs at the
University of British Columbia, and at the
GSC in Ottawa. The Geochron layer of
the Library includes information on loca-
tion, radiometric method, interpreted age
and error estimates for most of these sam-
ples. Much of this information was initially
compiled in digital form by Richard L. Arm-
strong at the University of British Colum-
bia. Database..
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Biochronology
Sedimentary rock sequences of the
southern Coast and Intermontane belts
span nearly 400 million years of geologic
time. They contain a rich and diverse
suite of microscopic and macroscopic fos-
sils that record critical stages of biologic
evolution, and that provide important con-
straints on both the age and depositional
histories of stratigraphic successions in
this part of the Canadian Cordillera.

More than 16,000 specimens have been
collected and identified from the Vancou-
ver map area over the years. Curational
data for most of these specimens, includ-
ing information on locality, collector, taxon-
omy and age, are maintained by the
GSC. The data were compiled mainly
from internal GSC records and published
reports, and were made available to this
project through the collaborative efforts of
Mike Orchard, Fabrice Cordey, Howard
Tipper, James Haggart and Steve Irwin of
the GSC.
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Photographic Library
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Database..

Included in the Library is a collection of
250 georeferenced photographs docu-
menting important geologic and physiog-
raphic features of the southern Coast and
Intermontane Belts. Each photo is keyed
to an associated database that maintains
theme, location and descriptive informa-
tion. General themes include landscape,
rock type, structure, thin-section photomi-
crographs, fossils and miscellaneous field
photos.
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Rock Type The southern Coast Belt is a natural
laboratory for studying rocks from a wide
range of tectonic settings. It includes sliv-
ers of mafic and ultramafic rock formed
along spreading centres of the Pantha-
lasia and Pacific oceans; stratified se-
quences of pelagic and terrigenous sedi-
mentary rocks formed within and along
the margins of these ocean basins; vol-
canic flows and eruptive detritus from
oceanic island arc and continental mar-
gin volcanic chains; and metamor-
phic/plutonic rocks formed during the
process of subduction, terrane accretion
and crustal deformation.

In addition to generalized map unit de-
scriptions provided in the Bedrock Geol-
ogy, Lithology and Rock Class layers ,
the Library also contains site-specific in-
formation for more than 3000 bedrock
outcrops in the southern Coast Belt.
Each of these stations is linked to a data-
base that describes map unit, rock class,
and rock type.

Database..
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Structures and Rock Fabrics

Database..

Geologic structures and associated rock
fabrics of the southern Coast Belt record
a long and complex history of crustal
shortening and strike-slip displacement
that is linked, in part,to subduction of oce-
anic crust, terrane accretion, and imbrica-
tion of the western North American plate
margin in the Mesozoic and early Ceno-
zoic.

The structure layer documents the distri-
bution, age and kinematics of major fold
and fault systems for the entire map
area, as well as site-specific information
on the orientation, kinematics and rela-
tive timing of associated planar and lin-
ear fabrics in the southern Coast Belt.
These data, together with seismic reflec-
tion profiles from the LITHOPROBE
southern Cordillera transect, are used to
reconstruct the crustal architecture and
deformation history for this part of the Ca-
nadian Cordillera20 0 20 40 60 80 100

Km
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Kinematic Indicators
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Database..

Structures formed during periods of
large-scale folding and fault imbrication
are locally well-preserved throughout the
map area. Minor structures, such as
asymmetric folds, flattening foliations, ro-
tated porphyroclasts and pressure shad-
ows record the rotational component of
deformation. The geometries of these
minor structures, together with con-
straints on the age of fabric develop-
ment, provide a means of reconstruct-
ing the history of displacement within this
part of the Canadian Cordillera.
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Field observations for the southern
Coast Mountains have been collected
and maintained in a digital format by the
Geological Survey of Canada since the
pioneering work of Jim Roddick in the
mid 1960’s. Locations for 5245 stations
are maintained on the curation map and
associated database. 2595 of these sta-
tions were established over a ten year
period by Jim Roddick, Bill Hutchison,
Glenn Woodsworth and other members
of the Coast Belt Project. The remaining
2647 stations were establised over a five
year period by Murray Journeay, Laszlo
Csontos, Jim Crowley, Bruce Northcote,
Monique Jaasma, Carlo Sanders, and
Jan Henk van Konijenenburg, as part of
the Pemberton (east-half)-Harrison Lake
Project. Each of these station points is
linked to an associated curation data-
base that documents location (UTM) and
source of data. .

Field Observations

Database..
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Earthquake Epicentres
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Database..

Earthquakes that occur along the Cas-
cadia subduction zone in southwestern Brit-
ish Columbia record a complex set of inter-
actions between western North America
and oceanic crust of the Pacific and Juan
de Fuca plates. Earthquakes situated adja-
cent to and west of Vancouver Island occur
deeper in the crust, are larger in magni-
tude, and record fault motions that are con-
sistent with eastward underthrusting of the
Juan de Fuca plate beneath western North
America. Earthquakes situated in the
southern Coast Belt occur at shallower
crustal levels, are smaller in magnitude,
and record fault displacements that are
both parallel and perpendicular to the plate
margin.

Seismic data contained in the Library were
collected over a ten year period by GSC
seismologists at the Pacific Geoscience
Centre. The data are maintained and dis-
tributed by the Geophysical Data Centre in
Ottawa.
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Volcanic Centres
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Database..

Volcanic rocks of the Garibaldi complex
are part of the Cascade arc, a chain of
active and recently active volcanoes that
extends southward through Washington,
Oregon and into northern California. The
arc is situated above subducting oceanic
lithosphere of the Juan de Fuca and
Gorda plates, and represents the surface
expression of magmas that have mi-
grated upwards through the crust from
an underlying zone of partial melting.

Eruptive centres of the Garibaldi Com-
plex occur along en echelon north and
northeast-trending domains that appar-
ently reflect underlying zones of struc-
tural weakness in the crustal lithosphere.
Many of these volcanoes erupted be-
neath and along the margins of Pliesto-
cene ice sheets. Retreat of the ice, and
uplift of the mountains have left these vol-
canic complexes high and structurally un-
stable.
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Regional aeromagnetic patterns reflect present-day variations in the fraction of magnetic minerals in the up-
per crust, and provide a means of indirectly imaging near surface features such as fault structures and/or
plutons. The observed magnetic signature for the southern Coast and Intermontane belts reflects the re-
gional northwest-trending structural grain of major fault systems, and the distribution of major plutonic
suites and volcanic centres in this part of the southwest Canadian Cordillera.

This image represents a surface grid model of aeromagnetic data that have been contoured at intervals of
30 nanoteslas. The data upon which this model is based are maintained and distributed by the Geophysical
Data Centre of the Geological Survey of Canada. For more information, contact their Internet site directly
at http://gdcinfo.agg.nrcan.gc.ca/

Regional Aeromagnetics

Web link

Legend
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Bouger gravity measurements reflect present-day variations in density and/or thickness of the underlying
crust and upper mantle, and provide a means of indirectly imaging large-scale crustal features. In general,
warmer colours reflect regions of anomalously dense and/or thin crust, while cooler colours reflect regions of
less dense and/or thicker crust. The Bouger gravity signature for the Vancouver map area is characterized by
a northwest-trending high situated over the continental margin and Western Coast Belt, and a corresponding
low over the Easern Coast and Intermontane belts.

The image provided in the Library represents a surface grid model of more than 7600 Bouger gravity values
contoured at intervals of 3 milligals. The data upon which this model is based are maintained and distributed
by the Geophysical Data Centre of the Geological Survey of Canada. For more information, contact their In-
ternet site at http://gdcinfo.agg.nrcan.gc.ca/

36

     Web link

Regional Bouger Gravity
Legend
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Map References
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Database..

Information contained in this library
represents a synthesis of more
than a century of geological map-
ping and research carried out by
the Geological Survey of Canada,
the B.C. Geological Survey, the min-
eral resource industry, and various
national and international University
consortia.

Primary sources of information and
references to previous work are
summarized in the Map Reference
layer, and in the associated Map
Reference database. Primary refer-
ences to line features are also main-
tained as attributes in the Bedrock
Geology layer, for those without ac-
cess to a GIS.
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Field Guide
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Included on this CD-ROM is a digital field guide to the geology and tectonic evolution of the south-
ern Coast and Intermontane belts (Monger and Journeay, 1995; GSC Open File 2940). “Field
stops” are keyed to an integrated set of maps, figures and descriptive notes that document geologi-
cal relationships along two transects through the southern Coast Belt and along the western edge
of the adjacent Intermontane belt. The trip begins and ends in Vancouver, and follows a route east-
ward to Hope, northward along the Fraser River to Lillooet, and westward across the Coast Moun-
tains through Pemberton and Squamish.
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Rock Classification Units
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Database..

This map summarizes the distribu-
tion of primary rock class units
(plutonic, metamorphic, sedimen-
tary, etc.) for the southern Coast
and Intermontane belts. It is de-
rived by dissolving the boundaries
between adjacent units of the Bed-
rock Geology layer that share simi-
lar ( though not necessarily identi-
cal) rock class attributes. Many of
these units represent a composite
of several primary rock classes.

Key features include the wide-
spread distribution of plutonic rocks
(80%) in this part of the Canadian
Cordillera, and prominant slivers of
ultramafic and oceanic melange
situated along the inoard margin of
Wrangellia.
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Lithologic Units
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Database..

The southern Coast and Intermontane
belts represent a collage of more than 40
distinct rock units formed in a wide range
of geologic environments and tectonic
settings. The distribution, physical prop-
erties and compositional characteristics
of these rock units provide a window on
fundamental geological processes that
have shaped this part of the Candaian
Cordillera, and a foundation for evaluat-
ing a wide range of regional geoenviron-
mental, geotechnical and land-use plan-
ning scenarios (e.g. slope stability, haz-
ard assessment, wildlife habitat, stream
and soil geochemistry, etc.).
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Time-Stratigraphic Units
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Database..

This map summarizes the distribu-
tion of 36 distinct time-stratigraphic
units (era and/or epoch) for the south-
ern Coast and Intermontane belts. It
is derived by dissolving the bounda-
ries between adjacent units of the
Bedrock Geology layer that share
similar rock age attributes.

Prominant features include broad
tracts of Triassic and older rocks in
the Intermontane Belt, slivers of up-
per Paleozoic and Mesozoic rocks
trapped inboard of Wrangellia in the
southeastern Coast Belt, and
overall northeastward-younging of
Cretaceous post-accretionary plutonic
suites.
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Terranes
Terranes represent fragments of the
earth’s crust that can be differentiated on
the basis of stratigraphy, tectonic setting
and/or geologic history. The southern
Coast and Intermontane Belts are made
up of nine distinct teranes; each compris-
ing fragments of continental and oceanic
crust. The boundaries between these ter-
ranes are defined by contractional and/or
strike-slip faults, some of which are over-
lapped by younger sedimentary se-
quences and stitched by cross-cutting plu-
tons.

The terrane map and associated data-
bases maintained in the Library are de-
rived from 1:100,000 scale bedrock geo-
logic maps of the region. Collectively, they
document the composition, distribution,
tectonic setting and age of major terrane
fragments, overlap assemblages and
cross-cutting plutons.

Database..
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Tectonic Assemblages
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Database..

Tectonic Assemblages are fundamen-
tal components of Cordilleran geology.
They represent distinctive succes-
sions of stratified rocks, bounded by
unconformities or faults, and deposited
in specific tectonic environments dur-
ing particular intervals of geologic time.
An assemblage may comprise one or
more geologic formations from a single
region or from separate regions. Each
assemblage is categorized by tectonic
setting and/or depositional environ-
ment, the latter characterized by princi-
ple lithologies, facies variations, source
areas and other criteria.

This map and associated database
were derived by dissolving boundaries
between adjacent units of the Bedrock
Geology layer that share similar tec-
tonic assemblage designations, as de-
fined by Wheeler and McFeely (GSC
MAp 1712 A).
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Geological Contacts

Geologic contacts are the surfaces that
seprate rock units of different composi-
tion age and/or geologic setting. The na-
ture and distribution of these surfaces
(i.e. faults, unconformities, intrusive con-
tacts, etc) provide critical information on
the geological framework and evolution
of a region. At the earth’s surface, these
geological contacts are represented as
lines.

Contact relationships for the Vancouver
map are documented in the Geology
layer of the library. Each of the 14,750
line segments that make up this layer is
linked to an associated database that
maintains information on the topology,
classification, type and age of the geo-
logical contact.

Database..
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Rocks presently exposed at the earth’s
surface in the Vancouver map area record
more than 200 million years of geologic his-
tory along what was once the active plate
margin of western North America. The bed-
rock geological map and associated geos-
cience databases document the distribu-
tion, age and regional tectonic significance
of these rock units, and provide a founda-
tion for reconstructing their geologic histo-
ries, and the overall regional tectonic frame-
work and evolution of the southwest Cana-
dian Cordillera.

Map tiles were compiled at a scale of
1:100,000 from published geological
maps, reports, university theses, and un-
published data of the GSC and the B.C.
Geological Survey. (See Map Reference)
The map comprises more than 75 unique
geologic units (3235 separate polygons);
each of which are distinct in age, composi-
tion and/or geological setting. Each of

these map units are, in turn, linked to a geologic database that maintains information on tectonic setting, ter-
rane affiliation, rock classification, rock type, age and regional significance. Together, these datasets can be
used to create simple thematic overlays (See Lithology, Rock Class, Rock Age and Tectonic Layers) .

Bedrock Geology
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Digital Elevation Model

Rugged alpine ridges of the Coast Mountains and northern Cascade Ranges stand more than 3000 me-
ters above sea level, and are presently rising at rates of ~2mm/year. Shaded relief models of surface topogra-
phy provide a means of investigating this history of uplift and associated mountain building.

This image represents a surface grid model of elevation data contoured at intervals of 100 metres, and il-
luminated from the northwest. The data upon which this model is based are maintained by the National Topog-
raphuic Database (NTDB), and distributed by Geomatics Canada of NRCAN. For more information, contact
their Internet site at http://www.ccrs.nrcan.gc.ca/linc/ps/indexe.html
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