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Geoscience BC’s QUEST survey area in central British Columbia 
is generally prospective for porphyry Cu-Au mineralization be-
neath covering glacial drift.  The area has a large amount of re-
gional geophysical and geochemical data, however, the bed-
rock geology remains poorly constrained (Fig. 1a). 

This project aims to improve the interpretation of (Fig. 1b, c) :

• Geoscience BC’s Bouguer and isostatic residual (IR) gravity 
grids.

• Natural Resources Canada’s (NRCan) regional reduced-to-
pole (RTP) aeromagnetic data.

• Satellite-derived Shuttle Radar Topography Mission (SRTM) 
digital elevation model.

The new structural and geological interpretation will provide a 
fresh look at the bedrock geology in this highly prospective ter-
rain and will contribute to the generation of new exploration 
targets.

Figure 1. a) Tectonic map of the North American Cordillera of 
British Columbia (after Colpron and Nelson, 2011). b) Geosci-
ence BC’s airborne gravity grid. c) Natural Resources Canada’s 
aeromagnetic grids (Geoscience BC, 2009a).

The QUEST project area is focused on the Quesnel and Cache 
Creek terranes, which are part of the Intermontane tectonic 
realm and the western part of ancestral North America (Fig. 1). 

• Ancestral North America contains orogenic and placer Au 
mineralization at the historical Wells-Barkerville camp (Fig. 2b).

• The Quesnel terrane is composed of Triassic volcanic and 
volcano-sedimentary rocks of basaltic composition assigned to 
the Nicola and Takla groups (Fig. 2c). These represent an 
oceanic-arc assemblage and vary from alkalic to calcalkalic and 
tholeiitic. The Quesnel terrane host late Triassic to early Jurassic 
alkalic Cu-Au porphyry deposits, such as Mount Polley and 
Mount Milligan (Fig. 2c).

• The oceanic Cache Creek Terrane includes shale and deep 
water limestone, basalt and ultrama�c complexes (Fig. 2d). The 
Peri-Laurentian terranes were accreted to the North American 
continent during the early Jurassic, during which time the alka-
lic Cu-Au porphyry deposits of Mount Milligan and Lorraine 
were emplaced (Fig. 1).

Figure 2. Reduced-to-pole (RTP) aeromagnetic anomalies 
and their correlation with principal geological units andthe 
spatial distribution of porphyry deposits: a) positive-
intensity RTP aeromagnetic grid; b) to f ) major geological 
units with a magnetic response.

We focus on high-frequency and variable-intensity aeromag-
netic lineaments that correspond to discontinuities with an 
aeromagnetic domain change.

Aeromagnetic lineaments and domain boundaries were manu-
ally traced by using two pairs of high-pass �lters (Fig. 3):

• Analytic signal (AS) in combination with the horizontal-
gradient magnitude (HGM) grid help detect magnetic- and 
gravity-anomaly boundaries as both �lters place their ‘peak’ 
amplitude signal over edges or geological contacts.

• 1VD grid in addition to the tilt-derivative (TD) �lter which 
are e�ective in accentuating the high-frequency signals that 
commonly arise from linear features such as faults, fractures, 
strati�cation, foliation and dikes.

These �lters suppress deep, long-wavelength signals and ac-
centuate or sharpen the near-surface responses that are useful 
for structural interpretation in drift- and/or basalt-covered 
areas.

In order to represent depth surfaces in potential-�eld data, three 
upward-continued datasets were produced based on geological cri-
teria:

• 500 m to 0 m (depth slice from surface to ~250 m): Includes the 
maximum thickness of Quaternary drift cover (~200 m; Andrews and 
Russell, 2010) and Miocene–Pleistocene Chilcotin Group basalts 
(~200 m; Fig. 2f ). It assists in the interpretation of very shallow and 
lowermost order structures.

• 1000 m to 500 m (depth slice from ~250 m to ~500 m): Suppress 
the magnetic signal of the Chilcotin Group volcanic rocks and Qua-
ternary drift. It highlights the magnetic fabric of metamorphic folia-
tion, as well as magnetic lineaments of near-surface, lower order, 
steeply dipping faults.

• 5000 m to 1000 m (equivalent to a ~500 m to ~2500 m depth 
slice): For shallow upper crust with Mesozoic plutons and Mesozoic 
and Paleozoic metamorphic assemblages that occur below unmeta-
morphosed volcanic and sedimentary rocks. It provides information 
on faults that occur subparallel to the main Cordilleran tectonic 
fabric and plutonic belts. It has the potential to depict the distribu-
tion and edges of major gravity and magnetic domains.

Figure 4. Principal reduced-to-pole (RTP) upward-
continued levels: a) 500 m to 0 m grid; b) 1000 m to 500 m .

All references in:
Sánchez, M.G., Bissig, T. and Kowalczyk, P. (2015): Toward an improved basis for beneath-cover mineral exploration in the QUEST area, central British Columbia: new 
structural interpretation of geophysical and geological datasets (NTS 093A, B, G, H, J, K, N); in Geoscience BC Summary of Activities 2014, Geoscience BC, Report 2015-1.

The Eaglet Lake basin is accommodated by a 40 km long, NE- to 
ENE-trending half graben (Fig. 5). The most prominent aero-
magnetic high corresponds to Cretaceous and Eocene plutons 
cropping out within the graben and along its master faults.

Field evidence for include:

• NW-trending, plagioclase- and K-feldspar–phyric felsic 
dikes with disseminated pyrite intruding the Slide Mountain 
Complex (Fig. 6a). These ~5 m thick dikes occupy dilational 
joints with dextral strike-slip reactivation (Fig. 5, location 2; Fig. 
6b).

• NE-trending dilational quartz veins with epidote and chlo-
rite haloes occupies (Fig. 5, location 3; Fig. 6c).

• Both dikes and quartz veins occur in the vicinity of a major 
granodiorite pluton of Eocene age that shows planar, 
southeast-dipping dilational fractures (Fig. 5, location 3; Fig. 
6d).

Fig. 5. Structural interpretation of aeromagnetic (a) and 
geomorphology (b) datasets of the Eaglet Lake area. Field-
based structural measurements are shown as stereoplots, 
the locations of which are indicated by numbers in map (a). 
Plutons modified after Massey et al. (2005).

All maps and digital �les, including the new set of geophysical �lters, will be delivered 
with the final technical report in April 2015. The goal is that this new geological and 
geophysical dataset will contribute considerably to a better understanding of BC's ge-
ology and can be used as a base layer for the exploration for porphyry-style deposits 
across the QUEST project area.

The goal is to generate an updated 1:400 000 scale geological map for the QUEST pro-
ject area. 

Final deliverables will include:

• An aeromagnetic-lineament map, including magnetite-destructive and magnet-
ite-additive discontinuities;
• Map of lineaments defining magnetic-anomaly axes; 
• A multi-dataset attribute database, including airborne magnetic and gravity inter-
pretation, and structural geomorphology for lineament reliability index; and
• Airborne magnetic- and gravity-domain maps.

Figure 3. Principal reduced-to-pole (RTP) aeromagnetic 
grids used for lineament interpretation: a) RTP grid; b) Ana-
lytic signal (AS); c) Horizontal-gradient magnitude (HGM); 
d) First vertical derivative (1VD) and; e) Tilt-derivative (TD) 
�lter.

Fig. 6. Steeply dipping brittle structures of the Eaglet Lake area: a) NW-trending felsic dike; b) NW-trending, dextral strike-slip fault plane along the contact of felsic dikes and basaltic hostrocks; c) NE-
trending, dilational quartz veins; d) NE-trending joints in granodiorite of Eocene age.
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