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Figure 2: a) Bedrock geology map of the 
TREK area developed from geophysical 
interpretation, targeted bedrock mapping, 
and compilation of previous mapping 
including Tipper, 1959, 1963, 1969; Diakow 
and Levson, 1997; Struik et al., 2007; and 
Bordet, 2014; b) Reduced to pole magnetic 
intensity with faults as dashed black lines 
and folds as dashed white lines (modi�ed 
after Buckingham, 2014a); c) Isostatic resid-
ual gravity response, faults and folds repre-
sented as above (modi�ed after Bucking-
ham, 2014b). All maps were produced in 
NAD 83 BC Environment Albers Projection.
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I. INTRODUCTION
The Targeting Resources through Exploration and Knowledge 
project is a multidisciplinary project aimed at bringing 
together a variety of datasets in order to improve our 
understanding of the geological framework and mineral 
potential of the Interior Plateau. In particular, little is known 
about the structural framework of this region. This region 
encompasses southern Stikine terrane, Cache Creek terrane, 
Cadwallader terrane, and several metamorphic complexes 
(Figure 1). These are extensively mantled by 
volcanosedimentary overlap assemblages and thick glacial 
till. Publicly available aeromagnetic and gravity data have 
been integrated with bedrock mapping to develop a 
structural framework for the northern Interior Plateau. This 
new framework outlines several major faults that were 
previously unidenti�ed. These faults, in part, controlled the 
development and inversion of the marine Nechako Basin.

IX. CONCLUSIONS
The Tatuk Fault is a cryptic southeast striking normal fault that formed the northeastern margin of the Nechako basin in the latest 
Middle Jurassic. It may be cogenetic with the north striking sinistral Bobtail Shear Zone, consistent with NE-SW directed 
extension, or overall sinistral transtension. The newly identi�ed Liesegang basalt unit which hosts native Cu mineralization may 
be genetically related to initial opening of the Nechako basin. The Tatuk Fault is a major structural break that was reactivated 
during mid-Cretaceous compression Eocene extension.
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Figure 1: Location of the study area with tectonic domains and major structures based on a combination of 
British Columbia map compilation, airborne magnetic and gravity data. Some of the structures presented 
here have not previously been documented. The red line corresponds to the extent of the TREK 
aeromagnetic survey. TLMC - Tatla Lake Metamorphic Complex, VMC - Vanderhoof Metamorphic Complex, 
WMC - Wolverine Metamorphic Complex, CPC - Coast Plutonic Complex.
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III. MIDDLE JURASSIC DEFORMATION
The newly identi�ed Tatuk Fault (Figure 2a) was de�ned by strong parallel 
aeromagnetic and gravity anomalies (Figure 2b,c). It marks the northeastern 
limit of Bowser Lake Group marine strata. When combined with the 
northeastward thickening of the Bowser Lake Group, this suggests that the 
Tatuk Fault was present as a basin bounding fault at least by the Middle 
Jurassic.
The newly identi�ed Bobtail Shear Zone (Figure 2a) is represented by a 
linear aeromagnetic low which juxtaposes distinct domains (Figure 2b). It 
corresponds to intensely deformed mylonite and gneiss (Figure 4a). 
Structural measurements include steep foliation and shallow stretching 
lineations (Figure 4b), consistent with strike slip shear.
It is postulated that normal shear on the Tatuk Fault and sinistral shear on the 
Bobtail Shear Zone may be coeval as they are both consistent with 
northeast-southwest directed extension.

Figure 4: Characteristics of the Bobtail Shear Zone: a) Plane 
polarized light photomicrograph exhibiting s-c fabric indicative 
of north-striking sinistral shear; b) Stereonet showing structural 
measurements consistent with strike-slip shear.

II. JURASSIC STRATIGRAPHY AND MINERALIZATION
The upper Hazelton Group volcanosedimentary sequence is locally 
comprised of the Entiako and Naglico formations (Diakow et al., 1997). The 
stratigraphically lowest of three new units identi�ed at the base of the 
Entiako Formation, the Liesegang Basalt Unit (Figure 2a) exhibits 
geochemical similarities to the crustally contaminated rift related basalts of 
the Iskut River Formation (IRF) (Type 2 of Barresi et al., 2015; Figure 3a). It 
hosts volcanic redbed Cu mineralization at the new Liesegang and Pickle 
showings (Figure 2a, 3b). The ubiquitous presence of of Liesegang rings in 
this new basalt unit but not in the younger Naglico Formation or Nechako 
volcanics suggests that a large hydrothermal system was active shortly after 
deposition.
The Hazelton Group is conformably overlain by chert rich siliciclastic rocks of 
the Bowser Lake Group. This group includes a northeastward thickening 
wedge of coarse clastic rocks, potentially up to 1500 m thick in the northern 
Nechako Range (Diakow et al., 1997).

V. EOCENE DEFORMATION
Eocene deformation was characterized by extension that can be separated into two phases. The 
early phase of nearly E-W extension is recorded by NW-SE striking dextral faults, including 
reactivation of the Tatuk Fault, and N-S striking normal faults, including reactivation of some 
mid-Cretaceous thrust faults (Bordet, 2014). It accompanied eruption of the Ootsa Lake Group 
(Bordet, 2014) and exhumation of the Tatla Lake Metamorphic Complex (Friedman and 
Armstrong, 1988). The late phase represents NW-SE extension recorded by N-S striking dextral 
faults, NE-SW striking normal faults, and exhumation of the Vanderhoof Metamorphic Complex 
along the Sinkut Detachment (Figure 2a; Wetherup and Struik, 1996). It is assumed that the 
Bobtail Shear Zone accommodated some amount of dextral shear at this time given the current 
juxtaposition of geological units and its orientation parallel to other late Eocene dextral faults. 
Eruption of the Endako Group accompanied development of this later phase of extensional 
deformation, with the Natalkuz Fault locally forming a boundary for the basalt (Figure 2a). The 
Endako Group geochemistry shows evidence for melting of an enriched mantle source, 
consistent with an extensional setting (Figure 6).

For more information, contact:
Joel Angen, MSc, G.I.T.

jangen@eos.ubc.ca

VII. DISCUSSION
The presence of a rift related basalt at the base of the upper Hazelton Group suggests that the Jurassic transtension recorded by 
the Tatuk Fault and Bobtail Shear Zone may have initiated in the Early Jurassic. This is in agreement with a proposed Early Jurassic 
transtensional origin for the Bowser Basin to the north (Greig et al., 1991). A sinistral component to convergence is supported by 
relative plate motion models (Engebretson et al., 1985), and by paleomagnetic results (McCausiland, 2006). Similarly oriented 
structures bounding the Bowser Basin in the Spatsizi River area documented by Evenchick and Thorkelson (1995) may have a 
shared Early to Middle Jurassic history.
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IV. CRETACEOUS DEFORMATION
The Jurassic strata south of the Tatuk Fault were deformed during ENE- 
and WSW-vergent fold and thrust deformation (Figure 5a). This is likely 
related to the 700 km long fold and thrust belt that �anks the east side of 
the Coast Belt (Rusmore and Woodsworth, 1991; Evenchick et al., 1991; 
Schiarizza et al., 1997; Rusmore et al., 2000). Field structural evidence and 
geophysical anomalies exhibit a curvature from NNW-SSE to WNW-ESE 
with proximity to the Tatuk Fault (Figure 2; Figure 3b,c). The 
predominantly volcanic and plutonic rocks to the north of the Tatuk Fault 
appear una�ected by the mid-Cretaceous deformation so it behaved as a 
sinistral fault to accommodate the shortening within the basin. The 
Nazko-Redstone belt, along the eastern margin of this fold and thrust 
belt, is interpreted to have formed similar to the Sustut Basin to the north. 
Deformation continued at least until the Campanian as indicated by 
palynology of well logs showing Albian to Cenomanian strata on top of 
Campanian strata (Riddell, 2011).
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Figure 6: Endako Group samples plotted on 
the Th-Nb proxy diagram of Pearce (2008, 
2014). The samples lie along a vector 
indicating variable contamination of an 
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Figure 5: a) Example of fold and thrust 
deformation in thin bedded mudstone and 
tu� of the Entiako Formation, looking 
southeast; b) Bedding measurements within 
20 km of the Tatuk Fault; c) Bedding 
measurements more than 20 km from the 
Tatuk Fault.
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