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BC Alkalic Cu-Au Porphyries and Magnetics 

Alkalic-intrusive suites identi�ed within the 
southern Quesnel terrane by Logan and 
Schiarizza (2011) are indicated by ‘LS’ in the 
legend. The western Late Triassic alkalic belt is 
shown in pink and the eastern Early Jurassic 
alkalic belt is shown in purple. Several Cu-Au 
porphyry deposits are indicated, each of which 
is correlated with magnetic host or source 
intrusions. Background is NRCan 
residual-total-�eld magnetic data (Natural 
Resources Canada, 2020). The Quesnel terrane 
is outlined in green. Abbreviation: nT, nanotesla

Magnetic targets selected for 
investigation (outlined in black; n = 58) 
superimposed on the Natural 
Resources Canada residual-total-�eld 
magnetic data grid (Natural Resources 
Canada, 2020). The Quesnel terrane is 
outlined in dark green, and the project 
area lies within the black quadrilateral. 
Abbreviation: nT, nanotesla.

Logan and Schiarizza (2011) outlined two belts of 
alkalic intrusions in the southern Quesnel terrane. 
These alkalic intrusions, many of which have 
associated porphyry mineral occurrences and 
deposits, are strongly correlated with magnetic 
anomalies. Based on this observation, a suite of similar 
magnetic targets within the ‘gap’ between the Mount 
Milligan and the Mount Polley deposits was selected. 
These interpreted intrusive targets are the focus of 
this project, and their prospectivity as porphyry hosts 
or sources is followed up with consideration of 
regional overburden thickness and other geophysical 
and geological characteristics.

Constraining data used for overburden-thickness modelling. Constraining data 
from VTEM inversion models are derived from interpretations digitized along line 
on east-west VTEM lines spaced 4 km apart. Project area lies within the black 
quadrilateral. Abbreviations: PG, Prince George; FSJ, Fort St. James; Q, Quesnel.

Overburden-thickness modelling 
was undertaken to improve on 
current knowledge of the 
distribution and thickness of 
sur�cial geological material across 
the central Quesnel terrane. Such 
information is critical to improving 
target ranking and exploration 
decision-making. 

VTEM data (Geotech Ltd., 2008, > 
11,600 line-km of data through the 
central Quesnel Terrane), have 
been shown to e�ectively detect, 
and provide reasonable estimates 
of overburden depth. The VTEM 
data were inverted in 1-D to 
generate conductivity models 
along each survey line (Mira 
Geoscience, 2009). Two types of 
overburden-thickness constraints 
are extracted from VTEM 
inversions: 1) base of conductive 
overburden, and 2) locations of no 
apparent overburden. 

Vertical cross-sections through 
VTEM conductivity inversions 
showing correlation between 
high-conductivity layers 
resolved near surface and the 
presence of overburden as 
indicated in exploration- 
drilling, water-well and 
outcrop data. Vertical scale is 
elevation with 2x 
exaggeration. Section 
locations A–D are shown in the 
above �gure. Abbreviation: 
S/m, siemens/metre.

Updated Overburden Thickness Model

The addition of detailed 
constraints from VTEM 
interpretations results in 
more detail about 
overburden thickness in 
areas that are di�cult to 
access for mapping, and 
gives a sense of the 
signi�cant variability in 
thickness through the 
region. 

Based on this model, the 
overburden thickness 
ranges from 0 to 297 m and 
averages 36 m. Most of the 
magnetic targets identi�ed 
for this project occur 
beneath <50 m of 
overburden according to 
the model. The thickest 
overburden areas, with 
>200 m modelled 
thickness, occur south of 
Prince George, about 40 km 
northwest of Prince George, 
and in the northernmost 
part of the project area.

Overburden-thickness model of the project area. Quaternary 
geology (Cui et al., 2017) shown in dark grey outline.

Future Work
Work on additional geophysical characteristics of key magnetic targets will continue and include comparisons to 
geophysical responses associated with other known porphyry-related intrusions north and south of the project area 
(north and south Quesnel terrane). An updated gravity inversion will be completed using the overburden-thickness 
model to re�ne bedrock-density estimates which will be used in target prioritization. An additional VTEM inversion, 
deriving induced-polarization e�ect, will be run to generate a model that provides information about the chargeability 
of rocks across the project area.

The most prospective interpreted intrusive targets chosen on the basis of geophysical and geochemical 
characterization will be modelled in 3-D using magnetic inversions to provide details on their shape, size, depth and 
magnetic properties. Combined with overburden thickness data, this information will further inform mineral explorers 
on the physical parameters of the target, which will help guide prospecting, planning of local geochemical and 
geophysical surveys, and drilling.
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Modelling Overburden Thickness to Better Evaluate Porphyry Deposit 
Prospectivity in the Central Quesnel Terrane of BC

Public Data and References

The Quesnel terrane of British Columbia is well known in the mineral exploration 
community as a terrane that is well endowed in porphyry Cu-Au mineralization. 
Past-producing, currently producing, and developed porphyry deposits are aligned the 
length of the Quesnel terrane, with an obvious, approximately 300 km gap in occurrences 
between the currently producing Mount Milligan and Mount Polley porphyry Cu-Au 
deposits. The overall high porphyry prospectivity to the north and south of this region 
suggests that new porphyry deposits are yet to be discovered within this gap, but extensive 
Quaternary cover has been an inhibiting factor for exploration. 

Publically available geophysical data holds great potential to provide insight into the 
geology of the drift-covered central Quesnel terrane. The ‘Identi�cation of New Porphyry 
Potential Under Cover in Central British Columbia’ project, part of Geoscience BC’s 
Central Interior Copper-Gold Research series focuses on gaining a better understanding of 
overburden thickness variability and related implications for porphyry deposit exploration 
in BC. Consolidating knowledge of overburden thickness and buried geology will help 
explorers know where to focus e�orts and gain insight for future exploration, geophysical 
and geochemical survey design, and mine development.

Project area for the  ‘Identi�cation of New Porphyry 
Potential Under Cover in Central British Columbia’ project.


