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Executive Summary 

The Thorn property is comprised of variously altered Late Cretaceous Windy Table supracrustal 

rock suites, some of which are host to the Late Cretaceous intrusive Thorn Stock Suite. A 

structural study of these rock assemblages shows that the Thorn property recorded one major 

brittle-ductile D1 deformation that resulted in F1 domal folding of the stratigraphy with locally 

developed S1 foliation and both brittle and ductile shear zones.  

Both the supracrustal and intrusive rocks have been affected by the development of a 

transpressive fault system defined by dextral north–south master faults, as well as secondary 

northeast–southwest, northwest–southeast, east–west to west–northwest to east–southeast, and 

north–northeast tosouth–southwest trending faults. The secondary faults define a pattern 

interpreted to represent a Riedel fault system associated with the north-south master faults. Fault 

kinematic observations support this interpretation, although there is a substantial variation in the 

plunge of the fault slickenlines. The D1 deformation likely evolved locally with the introduction of 

the Late Cretaceous magmatic intrusions, creating more complex interaction between fault 

segments to cause the observed dispersion in overprinting slickenline data. The ductile shear 

zones and faults depict similar trends confirming that both types of structures illustrate the same 

deformation event.  

The epithermal system associated with the magmatic intrusions is most likely the cause of the 

massive sulphide and Au-Cu-Ag-Pb-Zn mineralization on the Thorn property, including the Oban 

Breccia body and the quartz-enargite-tetrahedrite veins. The observations recorded in this report 

demonstrate the likelihood that the mineralization is syn-tectonic, formed either along or proximal 

to intensively altered fault zones and fault zone intersections reactivated in oblique-slip during D1.  

Interpretations are supported by field and drill core observations and basic 3D structural analysis 

during the field program. Within a north trending dextral Riedel fault system, the northeast and 

east–northeast trending fault zones are likely to undergo extension. The intersection of northeast 

and east–northeast trending faults with other faults would form zones of dilatation. These 

geometries should therefore be the primary target zones for exploration. A structural map of the 

Thorn project area has been completed that includes exploration targets based on the derived 

structural pattern. 
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1 Introduction 

The Thorn property is located within the northern Cordilleran, approximately 130 km southeast of 

Atlin, in northwestern British Columbia (Figure 1.1). Access to the property is by float-plane and 

helicopter, with the nearest road approximately 50 km to the southeast. The property is 100% 

owned by Brixton Metals Corporation (―Brixton‖) and consists of 21 mineral claims covering 

270 km
2
, which includes several gold-bearing polymetallic vein and breccia occurrences.  

The Thorn property has been sporadically and locally explored by several mining companies, 

since the initial work completed by Kennco Explorations (Western) Limited, in 1959. Table 1.1 

summarizes all known companies and exploration work completed on the Thorn property. A 

detailed description of exploration history on the Thorn property can be found in Posescu and 

Thompson (2012) and references therein. Previous exploration work included soil and rock 

sampling, ground IP (Induced Polarization) and magnetic survey, as well as trenching and 

diamond drilling. Electro-magnetic (EM) and Very Low Frequency (VLF) surveys have been less 

frequently used. Also, most of the mineralization occurrences known to date, including the Oban 

Breccia, were discovered by Julian Mining Company between 1963 and 1965 (Baker and 

Simmons, 2006; Posescu and Thompson, 2012 and references therein). 

In 2010, Brixton acquired Geotech Ltd. to complete an over 467 line-kilometre helicopter-borne 

VTEM/magnetic survey on the Thorn property, then owned by Rimfire Minerals Corporation 

(―Rimfire‖). In February 2013, Brixton concluded a transaction with Rimfire to acquire a 100 

percent interest in the Thorn property. In 2013, Brixton have completed 28 drill holes or 4,617 m 

of NQ sized core, and have taken 1,264 soil samples and 7 rock samples for assaying. 

Geochronological and mineralization characterization studies have been previously completed by 

Simmons et al. (2004), Simmons (2005), and Simmons et al. (2005). 

Brixton requested SRK Consulting (Canada) Inc. (―SRK‖) undertake a structural geology study of 

the Thorn property to assist with ongoing exploration. The Thorn property includes the Oban 

Breccia, A, B, C, G, Talisker, Balvenie, and Craggenmore Au-Cu-Ag-Pb-Zn mineralized zones 

and the Outlaw zone (Figure 1.2). But the study area as a whole is a Cretaceous segment of the 

Cordilleras comprising hydrothermally altered and variably deformed volcano-sedimentary and 

intrusive rocks of various ages and composition. 

This report documents results and recommendations from a three week field based structural 

geology study, from June 10
th
 to 28

th
 2013. Structural geology maps and three-dimensional (3D) 

fault models are presented and the related structural pattern is discussed.  
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Figure 1.1: Location Map of the Thorn Property in Northern British Columbia.  
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Figure 1.2: Location of the Thorn property in the regional geological map. See Table 2.1 for lithology 

codes. 
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Table 1.1: Thorn Exploration History (See Baker, D. and Simmons, A., 2006; Posescu and Thompson, 2012) 

Companies/Zones Geochemistry Geophysics Drilling Reference 

Kennco (1959) / A? silts, rocks     (Barr, 1989) 

Julian (1963) / A, B, C 300 soils, rocks Ground: magnetics 4 DDH (EQ): 71m 

(Adamson, 
1963); BCDM 
Annual Report 
(1963, p.6) 

Julian (1964) / A, B, C, D, E, 
F, G, H, I, J, K, L, M, P, Q, 
Cirque, West 

N/A Ground: IP   
(Adamson, 
1964) 

Julian (1965) / A, B, E, F, G, I, 
P, Q, West 

rocks 
Ground: IP, 
magnetics 

5 DDH (EQ): 244m 
(Adamson, 
1965a) 

Julian (1965) / Cirque N/A 
Ground: IP, 
magnetics 

2 DDH (EQ): 61m, 
6DDH (BQ): 828m 

(Adamson, 
1965b) 

American Uranium (1969) / B, 
C, L, M  

57 silts, 143 soils, 
rocks 

Ground: magnetics   
(Sanguinetti, 
1969) 

American Uranium (1969) / 
Cirque 

300 soils, rocks Ground: magnetics   
(Sanguinetti, 
1969) 

Taku (1969) silts     (White, 1970) 

Taku (1970)   
Ground: 64 km 
magnetics 

  (White, 1970) 

J.R. Woodcock (1981) 11 silts, 31 rocks     
(Woodcock, 
1982) 

Chevron (1982) / Outlaw       
(Brown and 
Shannon, 1982) 

Inland Recovery (1983) / B, D 
37 silts, 435 soils, 5 
rocks 

Ground: VLF-EM   (Wallis, 1983) 

Chevron (1983) / Outlaw 208 soils, 42 rocks     (Walton, 1984) 

Noranda (1986) 
14 silts, 12 talus 
fines, 22 rocks, 4, 
panned concentrates 

    (Reid, 1987) 

Inland Recovery & American 
Reserve (1986) / B, Catto 

    
8 DDH (NQ): 688 
m 

(Woodcock, 
1987) 

Chevron (1987) / Outlaw     
4 DDH (HQ/NQ): 
654 m 

(Moffat and 
Walton, 1887; 
Walton, 1987) 

Cominco (1988) rocks     (Smith, 1989) 

Cominco (1989) 
10 silts, 56 soils, 11 
rocks 

    (Smith, 1989) 

Shannon (1989) / Outlaw heavy minerals     
(Cann and 
Lehtinen, 1991) 

Gulf International (1989) Rocks     N/A 

Solomon (1990) 
13 silts, 250 soils, 57 
rocks 

    (Aspinall, 1991) 

Glider (1991) / Outlaw 469 soils, 232 rocks   
(4 DDH? - 
undocumented) 

(Cann and 
Lehtinen, 1991) 

Omega Gold (1991) 
23 silts, 84 soils, 43 
rocks 

    
(Chapman, 
1991) 

International Corona 
Corporation (1992) / Steward 
2 Claim area 

41 rocks     Rye (1992) 

Clive Aspinall (1994) / B, 
Catto 

    Core sampling (Aspinall, 1994) 

Kohima Pacific (1998) / B, 
Catto, MP 

2 rocks   Core sampling 
(Poliquin and 
Poliquin, 1998) 

Rimfire (2000) / A, B, E, F, G, 
I, L, MP, Tamdhu, Catto, 
Whiz, Cirque, Outlaw, 

20 silts, 553 soils, 
121 rocks, 9 whole 
rocks 

384 line-km, 
airborne EM, 
magnetics 

Core sampling 
(Awmack, 2000; 
Smith, 2000) 
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Companies/Zones Geochemistry Geophysics Drilling Reference 

Bungee 

First Au & Rimfire (2002) / D, 
F, I, L, Tamdhu, Oban, 
Glenlivet, Cardhu 

10 silts, 71 rocks   
7 DDH (ATW): 
498m, 248 
samples 

(Awmack, 2003; 
Lewis, 2002; 
Lang and 
Thompson, 
2003) 

Cangold & Rimfire (2003) / B, 
D, F, K, (Glenlivet, Jim 
Beam,Knockando) M,Oban, 
Cirque, Outlaw, Son of Cirque 

28 silts, 133 soils, 
231 rocks 

  
8 DDH (ATW): 
876m, 455 
samples 

(Baker, 2004a; 
Baker, 2004b) 

Cangold & Rimfire (2004) / A, 
B, K, L, D Tamdhu, 
Balvenie,Cutty 
Sark,Cragganmore, 
Outlaw,Oban, Talisker 

73 silts, 452 soils, 
129 rocks 

31.1 line-km 
IP/Res, 7.5 line-km 
HLEM 

12 DDH (BTW): 
1810m, 860 
samples 

(Baker, 2005) 

Rimfire (2004) 
22 silts, 278 soils, 40 
rocks 

    
(Simmons, 
2004) 

Barrick (2005) silts, soils, rocks     
(Mann and 
Newton, 2006) 

Rimfire (2007) 19 rocks     (Duncan, 2008) 

Brixton (2011) 
2 silts, 156 soils, 81 
rocks 

    (Awmack, 2011) 

Cangold & Rimfire (2005) /  
Cragganmore, G.K., Talisker, 
Balvenie, Cutty Sark, Outlaw 

50 silts, 350 soils, 
391 rocks 

17.4 line-km 
IP/Res 

5 DDH (BTW): 
656m, 521 
samples 

(Baker and 
Adam, 2006) 

Brixton (2011) / Talisker, 
Oban, I, MP, F, Balvenie, C 

23 rocks, 3 soils   
21 DDH (NQ2 & 
NQ): 5,682.37m, 
3581 samples 

(Awmack, 2011) 

Brixton (2012) / Oban, 
Amarillo creek 

362 soils, 1 rock 

3D IP data, 
inversion, 
Multispectral, Aster 
data processing  

26 DDH (NQ): 
5635.92 m, 2518 
samples 

(Posescu and 
Thompson, 
2012) 

Brixton (2013) / Oban, Outlaw       This report 

Totals 
>4573 soils; >1552 
rocks; >370silts; 9 
whole rocks.  

Ground: 
magnetics, IP, 
Airborne: EM, 
magnetics, 
Multispectral, 
aster data 
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1.1 Scope of Work 

Brixton requested SRK conduct a structural study on the Thorn property including the following 

tasks: 

 Conduct field structural and geological mapping of zones of interest determined by Brixton. 

 Assist with core logging to determine the structural controls on mineralization. 

 Synthesize, analyze, and interpret field and geophysical data to define the structural 

framework of the mineralization and aid with exploration targeting. 

 Conduct 3D modelling of any relevant geological features that aid with exploration or with 

understanding the geometry of the mineralization. In particular, 3D modeling that would 

augment Brixton‘s existing 3D model of the Oban Breccia. 

SRK agreed with Brixton to extend or reduce tasks depending on Brixton‘s requirements. During 

the site visit SRK agreed to spend 15% more time conducting the site visit. It was also agreed 

that the preliminary 3D models completed by SRK during the site visit would be adequate, and no 

further 3D modelling would be undertaken. 

Specific deliverables from the structural geology study of the Thorn property included: 

 All collected field and desktop analysis data in electronic format (as ArcGIS project files; 

provided to Brixton on September 17, 2013); 

 Structural and geological map(s), including exploration targets in electronic format (in this 

report, Appendix A);  

 Preliminary 3D fault models of any relevant mineralized area in the property, modelled during 

the site visit (―PreliminarySiteVisitWork_forBrixton.7z‖), along with a presentation (―Thorn 

Structural Geology Project_wb_hm_20130628.pdf‖) of preliminary results of the site visit. 

Both were provided to Brixton on the June 28, 2013; and 

 A project-end summary report. 

This report was assembled in the SRK office from June to August, 2013. 

1.2 Qualifications of SRK and SRK Team 

The SRK Group comprises over 1,650 professionals worldwide, offering expertise in a wide range 

of resource engineering disciplines. The SRK Group‘s independence is ensured by the fact that it 

holds no equity in any project and that its ownership rests solely with its staff. This fact permits 

SRK to provide its clients with conflict-free and objective recommendations on crucial judgment 

issues. SRK has a demonstrated track record in undertaking structural geology studies, 

independent assessments of mineral resources and mineral reserves, project evaluations and 

audits, technical reports, and independent feasibility evaluations to bankable standards on behalf 

of exploration and mining companies and financial institutions worldwide.  

The field mapping, data review, structural geology analysis, and reporting components of this 

study were conducted by Dr. Wayne P. Barnett, Pr.Sci.Nat., (Principal Consultant – Structural 
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Geology) and Dr. Hubert Mvondo (Senior Consultant – Structural Geology) . Dr. James Siddorn 

PGeo (Principal Consultant – Structural Geology) reviewed drafts of this report prior to their 

delivery to Brixton, as per SRK internal quality management procedures. 

1.3 Acknowledgement  

SRK would like to acknowledge the support and collaboration provided by Brixton Metals 

Corporation personnel, in particular Gary Thompson and Sorin Posescu. Their collaboration was 

greatly appreciated and instrumental to the success of this project. 
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2 Geological Setting 

2.1 Lithologic Units 

The Thorn property is comprised of variably deformed and hydrothermally altered supracrustal 

and intrusive rocks of different types and ages, part of which pertain to the Stikine Terrane. The 

Stikine Terrane is an Upper Triassic to Lower Jurassic accreted exotic magmatic arc in the 

Intermontane belt of the northern Cordillera (Table 2.1; Figure 3.1). The supracrustal rocks 

include felsic and mafic volcanic rocks interlayered with various sedimentary rocks, subdivided, at 

a regional scale, from bottom upwards, into; 1) Stuhini Group; 2) Sinwa Formation; 3) Laberge 

Group–Takwahoni Formation; and 4) Windy Table Suite (Table 2.1).  

Table 2.1: Summarized Stratigraphic Column 

Era Age Group Rock type  Description Code 

Late Cretaceous 
/ Tertiary 

  

  

 

Intrusive dykes   KTIN 

ca. 56 -55 Ma Sloko Suite 
Diorite and granodiorite 

porphyry 

Fine to 
coarse 
grained 

porphyry. 

  

Late Cretaceous 

ca. 88 - 81Ma 
Windy Table 

Intrusive Suite 
Monzonite to granodiorite 

porphyry. 

Fine to 
coarse 

grained, 
granophyric. 

uKIN 

ca. 90-80 Ma 
Windy Table 

Volcanic Suite 

Dacitic/andesitic tuffs; lapilli 
and rhyolitic tuffs; rhyolite, 

andesite, and basalt. 

Maroon to 
grey-brown, 

matrix 
supported. 

uKSV 

ca. 93 - 86 Ma Thorn Stock 
Magmatic/hydrothermal 

breccia; Diorite porphyry. 

Fine to 
coarse 
grained 

porphyry. 

uKPO 

Middle Jurassic ca.168 Ma 
Fourth of July 

Suite 
Rhyodacite dykes and sills. 

Aphanitic and 
flow foliated 

mJRIN 

Lower to Middle 
Jurassic 

  
Laberge Group - 

Takwahoni 
Formation 

Conglomerate and other 
sedimentary rocks 

Clastic and 
cobble rocks. 

LJ 

Upper Triassic 

  Sinwa Formation 
Argillite, limestone, and lesser 

clastic rocks. 
  uTSF 

 

Stuhini Group 

Limestones; argillite; 
siltstone; wackes; andesite; 
andesitic lapilli tuff; pillow 

basalt; and mafic volcanics.  

Fine to 
medium 
grained. 

uTMV 
uTMS 

 

The Stuhini Group is an Upper Triassic assemblage of marine sediments (limestone, argillite, 

siltstone, and wacke) with mafic volcanic rocks (andesitic to basaltic rocks). The Group 

represents the oldest rocks mapped in the Thorn property, with a zircon U/Pb age of 168.1±0.7 

Ma from a crosscutting felsic dyke in the Outlaw zone (Simmons, 2005). Older volcanic rocks of 

an unclear origin that yielded a zircon age up to 249±6.4 Ma, however, are reported south of the 

Thorn property (Simmons, 2005).  
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The Stuhini Group is unconformably overlain by Upper Triassic limestone, sandstone, argillite, 

and chert of the Sinwa Formation, underlying the Laberge Group (Simmons et al., 2005). The 

Sinwa Formation is overlapped by the Early Jurassic Laberge Group cobble conglomerates, 

sandstones and siltstones, wackes, and argillites (Wheeler et al., 1991; Mihalynuk, 1999a; 

Mihalynuk, 1999b).  

The Windy Table Volcanic Suite unconformably overlies the Laberge Group and the intrusive 

Fourth of July Suite (Simmons, 2005).The Windy Table Volcanic Suite is a Cretaceous pyroclastic 

assemblage with the oldest and youngest rocks having zircon U/Pb ages of 89.5±0.7and 

80.8+3.6/-4.96.4 Ma, respectively (Simmons, 2005). Younger igneous rocks related to Eocene 

magmatism are reported approximately 10 km to the north but have not yet been documented on 

the Thorn property (Simmons, 2005).  

The supracrustal rock assemblage is variably intruded by five regionally recognized suites, 

namely the; 1) Fourth of July Suite; 2) Thorn Suite; 3) Windy Table Intrusive Suite; 4) Sloko Suite; 

and 5) Mafic dyke Suite (Table 2.1). 

The Fourth of July Suite (168.1 ±0.7 Ma) includes fine-grained, rhyodacitic dykes intruded within 

the Stuhini Group at the Outlaw zone (Simmons, 2005). 

The Thorn Suite (Stock) is a poorly understood northwest–elongated porphyritic to phyric 

intrusive rock assemblage having a diorite composition that is intruded into pre-Cretaceous 

supracrustal rocks. These rocks host significant high-sulphidation epithermal mineralization 

associated with Au-Cu-Ag-Pb-Zn. Zircon U/Pb dating of the Thorn intrusions returned ages of 

93.3±2.4 to 86.6±0.6 Ma (Mihalynuk et al., 2003a; Mihalynuk et al., 2003b; Simmons, 2005).  

The Windy Table Intrusive Suite (88.0±0.6 to 81.3±0.4 Ma) includes porphyritic to granophyric 

magmatic bodies, with monzonite to quartz-monzonite and diorite to granodiorite composition. 

These intrusive rocks are interpreted as subvolcanic to the extrusive Windy Table Volcanic Suite 

with which they were the focus of the main hydrothermal systems (Simmons, 2005).  

The Sloko Suite is comprised of Eocene porphyritic diorite intrusions difficult to distinguish from 

the Thorn Stock as they have a similar composition and texture. Samples from locations outside 

the study area returned zircon U/Pb ages in the range 56.3±0.7 to 55.5±0.6 Ma (Simmons, 2005).  

Mafic dykes represent the youngest intrusive suite and generally strike north-northeast to 

northeast. Their absolute age is unknown. However, as they are unaltered and crosscut all other 

lithological units in the Thorn project area, the mafic dykes are believed to be younger than the 

Windy Table Volcanic Suite dated at 81.4±0.9 Ma (Simmons, 2005).   

2.2 Geotectonic and Tectonic evolution  

The Stikine terrane amalgamated with other exotic terranes (Cache Creek, Quesnellia, and Slide 

Mountain terranes) to form the Intermontane Superterrane, probably part of the Farallon plate, 

prior to the end of the Triassic time (Price, 1994). Accretion of the Intermontane Supercontinent 

comprising the Stikine terrane continued till Middle Jurassic (ca., 175 – 172 Ma) when frontal 

collision either in an east–west or northeast–southwest direction occurred between the Farallon 

plate and the western margin of the North America plate (Engebretson et al., 1985; English et al., 
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2005a). According to English et al. (2005b), the Middle Jurassic collision developed a southwest-

vergent fold-and-thrust belt in the White Horse Trough northeast of the study area. The east–west 

convergence along the western margin of the North America plate was predominant until the 

early Cretaceous (ca. 125 Ma). Northeast–southwest convergence prevailed between Middle and 

Late Cretaceous (ca. 100 - 75 Ma) as a consequence of oblique subduction of the Kula plate, 

which separated from the Farallon plate at ca. 85 Ma, and moved rapidly northward relative to 

North America until its demise at ca. 43 Ma (Woods and Davies, 1982; Engebretson et al., 1985). 

The oblique convergence resulted in the abundant development of characteristic dextral strike-

slip faults of Late Cretaceous to Cenozoic ages that sliver the North America Cordilllera (e.g., 

Wyld et al., 2006).  

The metamorphic evolution associated with this regional tectonic history is poorly understood as 

uplift and denudation of Canadian Cordillera has not been significant enough to expose the 

complete rock sequences forming the Intermontane belt. Nevertheless, the metamorphic grade in 

the latter is known to be generally low, with prehnite–pumpellyite facies to blueschist facies 

conditions recorded in the Cache Creek terrane, whereas much of the Stikine terrane still 

maintains its Triassic–Jurassic volcanic cover obscuring the regional contact metamorphism 

associated with arc plutonism (Wyld et al., 2006). 

2.3 Ore Deposit Occurrences 

World class porphyry gold-rich deposits including Schaft Creek, Galore Creek, and Red Chris are 

associated with the Late Triassic and Early Jurassic intrusive suites in the northwest corner of the 

Stikine terrane. Cretaceous Cu-Mo-Au porphyry deposits such as Prosperity, Poison Mountain, 

Glacier Gulch, and Huckleberry occur in the central and southern Stikine terrane. Eocene 

porphyry deposits including Berg, Kitsault, and Morrison are also present in the central part of the 

Stikine terrane (Logan et al., 2012).  

On the Thorn property, several Au-Cu-Ag-Pb-Zn mineralized zones are present (e.g., Lewis, 

2002; Baker and Simmons, 2006). The most significant zones include the Oban Breccia zone, the 

Talisker zone, and the B zone (Table 2.1), which were visited in the course of the present study. 

The Oban Breccia is previously described as a magmatic-hydrothermal breccia (Baker, 2003). It 

is considered by Simmons (2005) to represent the first phase of hydrothermal activity on property, 

constrained by two 
40

Ar/
39

Ar ages between 90 Ma and 87.1 Ma (suggesting that it is syn-Windy 

Table Intrusive Suite).   

Simmons (2005) suggests that a second phase of hydrothermal activity is associated with the 

Windy Table Intrusive Suite magmatism on the Thorn property, including a) enargite-tetrahedrite 

veins, b) porphyry Cu-Mo, c) skarn, and d) quartz-stibnite-arsenopyrite veins. In this study we 

focus on the structural geology of the property, but also investigate the structural control on the 

Oban Breccia and enargite-tetrahedrite veins. 
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3 Data Collection Methodology  

Data collection on the Thorn project included field mapping, drill hole logging and desktop studies 

of stereopair airborne photographs and geophysical data. Fault patterns were interpreted from the 

airborne photographs and first vertical derivative magnetic images. The geophysical images were 

provided to SRK in a raster image format. The desktop structural interpretation was not 

comprehensive, but meant to aid the field mapping.  

In the field, data collection was undertaken by means of surface mapping along mountain sides 

and creeks offering relatively safe access to rock exposures. Mapping focussed on brittle 

structures including, faults, joints and, where possible, the related kinematic indicators. Ductile 

structures, namely planar and linear fabrics, as well as fold axes, were mapped wherever 

observed.  

SRK assisted Brixton with the structural logging of newly drilled holes in the Oban Breccia, and 

selected holes that intersected mineralization in order to undertake detailed observations of the 

nature and geological controls on the mineralization. SRK aided in the implementation of oriented 

core measurements on the holes being drilled and undertook training of Brixton personnel in the 

description and measurement of the structural data. 

All observations were documented on paper maps and the related structural data together with 

descriptive notes were recorded in field notebooks. The measured structures were labelled using 

a conventional nomenclature and GPS coordinates were taken for each measurement point. All 

location coordinates in the text are in UTM_NAD83, Zone 8N system. Spreadsheet tables of all 

these data and related descriptive notes were further created for stereonet analysis, map 

construction, and 3D structural modeling using Dips, ArcGIS, and Leapfrog software packages, 

respectively. The field mapping data and the different lineaments obtained from image analysis 

were further transferred into ArcGIS and Leapfrog to create data overlays to aid structural 

analysis and map construction. All stereonets in this report are lower hemisphere equal-area 

Lambert azimuthal projections. 

All planar measurements are recorded as dip-direction and dip. All linear measurements are 

recorded as plunge and trend. 
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4 Lineament Maps 

Results of the lineament analysis of the first vertical derivative magnetic map for the Thorn project 

area is illustrated in Figure 4.1. No image processing or image enhancement was performed prior 

to interpretation, because of budgetary constraints. Three main sets of north–south, northeast–

southwest, and northwest–southeast trending lineaments and subordinate east–west striking 

lineaments are interpreted on the magnetic map. The lineaments do not necessarily represent 

faults, but are used to support fault set interpretations where additional field evidence is available. 

Many of the northeast-southwest trending lineaments with a strong magnetic expression are likely 

mafic dykes (Figure 4.1). 

 

Figure 4.1: Preliminary first vertical derivative magnetic map interpretation of lineaments in the 
Thorn project area. 
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The topography on the Thorn project is very variable. The magnetic image interpretation was 

further investigated after draping the image on the topography in 3D in Leapfrog (Figure 4.2). A 

specific pattern emerges suggesting a set of north-south master fault structures with secondary 

northeast-southwest structures (Figure 4.2). Field evidence for this fault pattern is presented in 

the next section of the report.  

 

Figure 4.2: First vertical derivative magnetic map draped over the Thorn project topography. Inset: 
Interpreted pattern of north-south master faults with northeast-southwest secondary 
faults. 

Stereopair airborne photographs were used to undertake a separate lineament analysis. This 

interpretation suggests similar lineament trends to the magnetic image, but with more pronounced 

east–west lineaments, whereas the northeast–southwest lineaments appear to be less developed 

(Figure 4.3).  

It is emphasized that both the current photograph and magnetic image interpretations do not 

present actual fault networks, but only lineaments that may be interpreted as faults, or dykes, or 

contacts zones if further field evidence is presented. SRK recommends Brixton undertake a 

complete structural interpretation of the property using all available airborne magnetic data and 

ground geophysics. This would form a complete geological map for the property, including 

incorporating the timing of deformation events and the link to mineralization. This would form a 

strong foundation for future exploration targeting.  

 

¦
metres
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Figure 4.3: Stereopair airborne photograph interpretation of lineaments in the project area. 
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5 Structural Field Mapping Observations 

The main structural elements observed during the mapping on the Thorn property include 

bedding, foliation, shear zones, faults, and joints. Quartz and calcite veins are scarce and were 

mostly observed in drill core. A map showing location of the different visited outcrops is provided 

in Appendix A1. In this section, the term ‗‘foliation‖ is used to mean the flattening (xy) plane of a 

given finite strain ellipsoid. 

5.1 Bedding and Foliation 

Bedding (S0) is illustrated by the intercalations of the different supracrustal rock units 

(Figure 5.1a). The interlayered volcanic rocks are a few metres to hundreds of metres thick, 

compared to a few centimetres to metres of thickness in the sedimentary and volcano-

sedimentary rocks. Field measurements from different outcrops show that the bedding surface 

throughout the Thorn property dips variably (25 to 90 degrees) in different directions. Based on 

the distribution of bedding measurements a best fit great circle can be defined which suggests 

that the bedding is folded around regional southwest verging, northwest plunging (N330°/41°) 

open F1 folds (Figure 5.1b). Open to tight parasitic F1 folds pertaining to these regional structures 

were observed locally (Figure 5.2). In the volcanic rocks, most of these F1 structures are rootless 

folds embedded within unfolded massive pyroclastic lavas of the Windy Table Volcanic Suite 

(Figure 5.2b). The trace of the corresponding F1 axial plane dips variably (0 to 90 degrees) and 

strikes differently throughout the studied area. Some of the mapped supracrustal rocks, likely 

representing the upper Windy Table Volcanic Suite rocks, are undeformed and may post-date 

any significant brittle-ductile deformation. 

In most cases, F1 folds are not associated with an axial planar foliation. However, a penetrative 

cleavage formed at angle to S0 surface and having similar orientations as the trace of the F1 axial 

plane was sporadically observed in the supracrustal rocks (Figure 5.1a). Similarly, the Thorn 

Intrusive bodies locally depict a variably oriented penetrative cleavage close to their contact with 

the host supracrustal rocks (Figure 5.1c). The similar orientation between the trace of F1 axial 

plane and the penetrative cleavage suggests that this penetrative cleavage represents a tectonic 

fabric hereafter referred to as the S1 foliation. A systematic mapping and correlation of the S0 

surface, as well as the deforming F1 folds across the Thorn property could not be completed 

because of limited time. However, poles to the S1 foliation on a stereonet display a dispersed 

distribution with a northeast dipping mean (Figure 5.1d), suggesting that F1 folds are northwest-

elongated domal structures cored by intrusive magmatic bodies displaying a similar northwest 

trend (see Thorn Suite uKPO in Figure 1.2).  
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Figure 5.1: a) Overprinting relationships between bedding (S0) and foliation (S1) in supracrustal rocks 
(632179E, 6490210N). b) Lower hemisphere equal area projection of poles to bedding planes. 
The best fit great circle shows that the bedding is folded around northwest plunging F1 open 
fold.  c) Foliation (S1) in the intrusive rocks (628306E, 6492610N). d) Poles to S1 foliation in the 
supracrustal (black dots) and intrusive (red dots) rocks showing a radial pattern characteristic 
of dome structures. 
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Figure 5.2: F1 fold structures in the project area. a) F1 open folds with a sub-horizontal axial surface 
in the volcano-sedimentary rocks. b) F1 tight folds showing a gently northwest-dipping 
axial plane surface in the felsic volcanic rocks. c) F1 tight folds with sub-vertical axial 
planes surface in the felsic volcanic rocks. 

5.2 Shear Zones and Faults  

Ductile shear zones (0.5 to 6 m wide) deforming the Thorn intrusive bodies and their host 

supracrustal rocks are sporadically observed across the studied area (Figure 5.3). They are 

usually composed of quartz + plagioclase + k-feldspars ± chlorite ± sericite. Elongated quartz and 

feldspars are common and define a strong stretching lineation (Figure 5.3). A limited number of 

ductile shear zones were measured in outcrop by SRK. In each case, the shear zones did not 

contain any reliable kinematic indicators. 

The shear zone boundaries measured are moderately- to steeply-dipping and display varying 

strike directions, including north–south, northeast–southeast, east–west, and northwest–

southwest striking directions (Figure 5.4). The strike directions are comparable to the lineament 

orientations observed in the aeromagnetic data. Also, the related stretching lineation (not 

illustrated) plunges variably in different directions, suggesting that both strike-slip to oblique-slip 

movement occurred along the ductile shear zones.   
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Figure 5.3: Illustration of a ductile shear zone in the Thorn property supracrustal rocks, with a sub-
horizontal stretching lineation.  

 

  
Figure 5.4: Equal area projection of poles to ductile shear zones and related great circles in the 

Thorn property.  
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Brittle faults are common across the Thorn property compared to the ductile shear zones that are 

limited. They are typically a few millimetres to less than 10 m wide and can contain fault gouge 

and/or breccia. Depending on the nature of the fault rocks, the fault zone is usually composed of 

chlorite + sericite + quartz + albite ± actinolite ± calcite ± talc ± epidote ± hematite ± sulphide 

(mostly pyrite and chalcopyrite) coexisting with relicts of the primary mineral assemblage. The 

fault plane is wavy or regular, but usually exhibits steps and slickenlines. A combined 

interpretation of the fault orientation data and the different lineaments extracted from the 

magnetic map and aerial photos of the project area is illustrated in Figure 5.5 and in Appendix A. 

Based on their geometrical arrangement and orientations in outcrops, five sets of faults could be 

defined in the study area, including (Figure 5.5): 

 North-south trending faults; 

 Northeast-southwest trending faults; 

 Local north–northeast to south–southwest trending faults; 

 Northwest-southeast trending faults; and 

 East–west trending faults 

North–south trending faults and related joints are common in outcrop and have a clear magnetic 

expression (Figure 4.1). A typical fault zone is a few centimetres to less than a metre thick and 

several tens to hundreds of metres in strike length. Fault zones several tens of metres in width 

are rarely observed. Such structures may occur along Camp Creek north of the Oban Breccia, 

but these areas were not accessible for field mapping. A fault zone approximately 40 m wide was 

observed in a ravine north of the Amarilla creek (Figure 5.6). Rare quartz and calcite vein infill 

along the north-south faults occur locally.  
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Figure 5.5: Final structural interpretation map showing (extracted from Appendix A1), showing the 
fault set trends. Rock type colour legend is shown in Figure 1.2 and Appendix A1. 
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Figure 5.6: Fault zone in a ravine north of the Amarilla creek, approximately 40 m wide (626853E, 
6494345N).   

Inset image: Close-up of fault zone exposed on an inclined slope, with primary north-south fault 
segments and secondary northeast-southwest R-shear planes and east-west R’-shear 
planes. Slickensides and steps indicate dextral shear sense.  

 

Figure 5.7: Lower hemisphere equal area projection of poles to north-south faults and related 
slickenlines. Note the two sub-sets of east- and west-dipping (40 to 90 degrees) faults 
(ND: Not Defined). 
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The north-south faults can be divided into two sub-sets of intermediate to steep east- and west-

dipping faults (Figure 5.7). Slickenline orientations are variable between strike-slip and oblique-

slip. The limited kinematic data indicates dextral strike-slip components and normal dip-slip 

components (Figure 5.7). The north-south fault zone shown in Figure 5.6 showed unambiguous 

dextral shear sense supported by slickenlines, steps and Riedel structures.  

Northeast–southwest trending faults are comprised of sub-vertical to moderately southeast- and 

northwest-dipping faults (Figures 5.8 and 5.9). These faults may be related to the northeast-

trending magnetic lineaments (Figure 4.1). Irrespective of the subset, the fault zone is usually a 

few centimetres to a few metres thick and several tens of metres in strike length. Quartz and 

calcite vein infill (Figure 5.10), as well as massive intrusive sulphide veins are located on the fault 

zones. Two generations of differently oriented slickenlines on fault planes are common 

(Figure 5.8).  

Small-scale observations of the geometrical arrangement between northeast-southwest and 

north-south faults suggest a dextral component of movement (Figure 5.10). Slickenlines and 

steps on the fault planes define a range of fault slip kinematics, but most commonly suggest 

normal- dextral oblique to normal dip-slip movement (Figure 5.9). The conjugate arrangement of 

southeast- and northwest-dipping fault sub-sets also suggests a normal component of faulting, 

possibly related to local northwest–southeast extension (Figure 5.9).  

 

Figure 5.8: Two overprinting slickenside generations on a northeast-striking fault (627300E, 
6491874N). 
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Figure 5.9: Lower hemisphere equal area projection of poles to northeast-southwest faults and 
related slickenlines (ND: Not Defined).  

 
Figure 5.10: Geometrical relationships between north-south and northeast-southwest faults in the 

a) intrusive rocks and b)supracrustal rocks suggest a dextral displacement. Note the 
presence of a calcite vein infill in b (arrows).  
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North–northeast to south–southwest trending faults are local and visible in outcrop and aerial 

photographs. North–northeast to south–southwest trending fault zones are a few centimetres to 

metres wide, and several tens to a hundred of metres in strike length. Most faults in this set are 

moderate to sub-vertical west–northwest- and east–southeast-dipping (Figure 5.11). An 

asymmetrically folded dyke sub-parallel to the north-northeast to south-southwest trending faults, 

suggests a dextral sense of slip (Glenlivet vein area; Figure 5.12). Steps and slickenlines 

associated with the north-northeast – south-southwest faults display both dextral-normal and 

dextral-reverse oblique slip (Figure 5.11).  

Northwest-southeast trending zones are typically a few centimetres to a few metres thick and 

several tens of metres in strike length. They are interpreted to represent interlinking structures 

between north–south and northeast–southwest trending faults.  

 

Figure 5.11: Stereonet displaying poles to north-northeast – south-southwest faults and related 
slickenlines (ND: Not Defined). 
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Figure 5.12: West-northwest dipping, north-northeast – south-southeast striking fault intruded by 
variably deformed mafic dykes and showing intensive hydrothermal alteration 
(628188E; 6492019N). Note that asymmetrically folded dyke to the right suggests a 
dextral sense of movement.  

The northwest–southeast striking faults can be separated into sub-vertical to intermediate 

northeast- and southwest-dipping conjugate fault sub-sets. A few low-angle (<45 degrees), 

northeast- and southwest-dipping normal and reverse faults also occur locally (Figure 5.13). The 

fault planes commonly exhibit differently oriented slickenlines (Figure 5.14). Slickenline 

orientations are variable and typically obliquely plunging, but steps suggest a predominantly 

sinistral strike-slip with both reverse and normal dip-slip components.  
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Figure 5.13: Stereonet displaying poles to northwest–southeast faults and related slickenlines (ND: 
Not Defined). 

 

Figure 5.14: Fault steps with calcite fibres and slickenlines displaying a sinistral sense of shear 
along a northwest–southeast fault in the B zone (627537E; 6491810N). 
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East–west trending faults have a magnetic expression and can be traced from aerial photographs 

but are less common in outcrop (Figures 4.1 and 5.5). Intermediate to sub-vertical (50 to 90 

degrees) north- and south-dipping faults are observed that are typically a few centimetres to less 

than a metre thick and a few metres to tens of metres in strike length. The east–west trending 

faults are interpreted to form interlinking structures between the north–south and northeast–

southwest trending fault sets. Steps and slickenlines on fault surfaces are common, and show 

most commonly sinistral-oblique slip with an inconsistent dip-slip component.  

 

Figure 5.15: Sterenet displaying poles to east–west faults and related slickenlines (ND: Not Defined). 

5.3 Mafic dykes 

Mafic dykes are common across the Thorn property. They are usually less than 10 m thick, but 

can be several tens to hundreds of metres in strike length. Also, they crosscut the Windy Table 

Volcanic and Intrusive Suites. Outcrop conditions rarely permit the measurement of the mafic 

dyke orientations. However, the few contact orientations that could be measured show that the 

mafic dykes have a dominant north-northeast to northeast trend (Figure 5.12 and Figure 5.16). 

North–northeast- to northeast trending magnetic maxima shown in the magnetic imagery are 

likely related to dykes (Figure 4.1). Faults and joints affecting the mafic dykes are common. The 

dykes show no visible internal ductile fabric, but are locally boudinaged and folded, further 

overprinted by brittle faulting (Figures 5.11 and 5.16).  
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Figure 5.16: Northeast-southwest striking contact between a mafic dyke to the left and the Thorn 
intrusive rocks to the right (627300E, 6491874N). 

5.4 Tectonic Interpretation 

Cretaceous to Tertiary hydrothermally altered supracrustal and intrusive magmatic bodies 

outcropping in the study area have recorded brittle and ductile deformation defined by various 

structures including faults, shear zones, and folds. The ductile deformation event (D1) is defined 

by northwest plunging, southwest-vergent F1 domal folds of the supracrustal rocks and related 

axial planar cleavage S1, as well as rare ductile shear zones. The southwest-vergence of the F1 

folds is compatible with the southwest-northeast compression that affected the Intermontane 

segment of the Cordillera where the Thorn property is located between the Middle Cretaceous 

and the Cenozoic (Engebretson et al., 1985; English et al., 2005; Wyld et al., 2006). 

The brittle deformation is represented by faults and related joint and vein structures, all having 

similar orientations as the ductile shear zones (Figure 5.4), interpreted as a Riedel strike-slip fault 

system compatible with the northeast-southwest compression (Figure 5.17a). In this 

interpretation, the north–south striking faults would represent the dextral master faults. The 

northeast–southwest trending faults represent interlinking dextral R faults, and the north–

northeast trending faults represent P faults (Figure 5.17a). Our kinematic observations support 

this interpretation showing dominantly dextral slip on these fault sets (Figure 5.6 and Figure 5.10) 

with a strong component of normal movement on the northeast–southwest trending faults 

(Figure 5.9). The northwest–southeast and east–west trending faults represent R‘ and P‘ faults 
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(Figure 5.17a), respectively. These faults have dominantly sinistral slip kinematics (Figure 5.13 

and Figure 5.15) as would be expected.  

Nevertheless, the Riedel strike-slip fault system model does not completely explain the variability 

in the slickenline plunges and overprinting slickenlines. The Windy Table Volcanic and Intrusive 

Suites are penecontemporaneous (Table 2.1) with some of the folded volcanic rocks showing that 

deformation occurred during the magmatic and hydrothermal activity. Regional extension caused 

by the emplacement of the Thorn and Windy Table Intrusive Suites may explain these fault and 

slickenline orientation inconsistencies across the Thorn property. 

The similarity between ductile shear zone and fault orientations is evidence that both types of 

structures relate to the same strain field. This interpretation is supported by the hydrothermal 

minerals (quartz + plagioclase ± chlorite ± sericite ± calcite) present in the two types of structures 

and suggesting that these structures formed under P-T conditions not higher than those of the 

upper greenschist facies characterizing the brittle-ductile transition. Thus, the ductile shear zones 

and correlative brittle faults in the Thorn property can be interpreted as related to the same brittle-

ductile deformation event (D1). 

D1 represents a major northeast-southwest oriented compression event defined by southwest-

vergent F1 folds and a north-south dextral strike-slip fault system. D1 may have been further 

overprinted by a local extension caused by magmatic emplacement. 

 

Figure 5.17: (a) Schematic diagram showing the spatial arrangement and nomenclature of the Riedel 
structures in a fault zone. Note that thrust faults in the property strike parallel to the fold 
axis, but are not Riedel structures. (b) Stereonet displaying the different fault sets and 
sub-sets.  
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6 Structural Controls on Mineralization 

Most rocks on the Thorn property are variously altered, with mafic dykes representing the least 

weathered rock type. Propylitic alteration with formation of chlorite + hematite ± epidote ± 

carbonate ± pyrite is pervasive in most rock types. Silicic alteration with formation of vuggy quartz 

and quartz vein is scarce, but present in the Windy Table Volcanic Suite as well as in the Thorn 

Stock Intrusive Suite. Similarly, sericitic and potassic alteration are less common but present in 

Thorn Stock Intrusive Suite. In addition, fault zones as well as mafic dyke contacts are typically 

gossanous and commonly display intensive limonite ± ankerite ± sericite ± kaolinite alteration 

(Figure 6.1).   

 

Figure 6.1: a) Silicic alteration with well-developed vuggy quartz, abundant limonite, and minor 
gossan. b) Abundant limonite + kaolinite ± ankerite along a northeast-striking fault zone 
(Photo taken looking north across the Camp Creek).   

The known mineralized zones on the Thorn property were studied in order to understand the 

structural control on sulphide and Au-Cu-Ag-Pb-Zn mineralization. Since the main occurrences of 

Au-Cu-Ag-Pb-Zn mineralization at Thorn is considered to be porphyry-related epithermal veins 

and breccias, the study included conducting field mapping to investigate areas of veining, 

alteration zones or fault zones hosting sulphides.  

In this section we describe the observations made on the Oban Breccia and known high-

sulphidation ―enargite-tetrahedrite‖ veins associated with the Talisker Zone, MP Vein, B-Zone, D-

Zone and Lagavulin. Because outcrops containing sulphide mineralization are limited, SRK spent 

several days retrieving drill holes and describing Au-Cu-Ag-Pb-Zn mineralized zones from drill 

core. A total of eleven drill holes were reviewed (Figure 7.1). No petrography or geochemical 

analyses have been done on the samples. Simmons (2005) presents a comprehensive analysis 

of the mineralogy of these occurrences. 
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Figure 6.2: Location of drill holes studied during the site visit by SRK. Rock type colour legend is 
shown in Figure 1.2 and Appendix A1. 

6.1 Oban Breccia 

The Oban Breccia is mapped out over an area of approximately 300 m north-south and 360 m 

east-west. Most of the 2012 and 2013 drilling by Brixton focussed on the Oban Breccia because 

of the occurrence of elevated Au-Ag-Pb-Zn mineralization. Brixton have a working model of a 

zone of higher grade mineralization in the Oban Breccia. This main zone of mineralization 

represents a funnel or pipe shape located on the southeastern edge of the Oban Breccia. The 

Au-Ag-Pb-Zn mineralization extends downwards and towards the southeast. Other intersections 

of good mineralization are being followed up with the current 2013 drilling program. 

The Oban Breccia varies in texture from a crackle breccia (Figure 6.3a) to a mature chaotic 

breccia (Figure 6.3b and Figure 6.3c) that is pre-dominantly clast-supported. Clasts range from 

several meters in size to fragments sub-millimeter in size, and vary from angular to rounded 

(Figure 6.3Figure 6.3b and Figure 6.3c). The breccia is located within the Thorn Stock intrusive 

suite and most of the breccia clasts are therefore of Thorn Stock composition, but with a 

pervasive overprinting sericite alteration. Less common volcanic and sedimentary clasts are 

present. Clasts of Thorn Stock breccia (displaying an earlier phase of brecciation and sulphide 
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precipitation) are common. The breccia has therefore formed progressively over time by 

undergoing multiple phases of fragmentation, milling and abrasion of clasts.  

Massive pyrite-sphalerite-sulphosalt forms the matrix of the breccia (the matrix sulphosalt is 

boulangerite, after Simmons, 2005). Other observed minerals include galena, arsenopyrite and 

chalcopyrite. Pyrite veins form around and between clasts and may also contain parallel quartz 

vein infill along the centre of the vein. These veins resemble tension veins that have different 

mineral phases filling a progressively opening fracture. These veins are commonly folded and 

fragmented (Figure 6.3d), but also appear to be displaced by minor faults.  

The sulphides are a fairly reliable indicator of the presence of high Au-Ag-Pb-Zn concentrations 

(see grades in Figure 6.3). Simmons (2005) indicates that higher grades are also associated with 

the silica-sericite-carbonate alteration. Chlorite-sericite-carbonate alteration commonly occurs 

with lower grades. Within the crackle breccia the fractures are filled with sulphide veins (Figure 

6.3a) that are also Au-Ag-Pb-Zn mineralized.  

SRK aided the logging of three holes in the Oban Breccia (THN-13-88, 89 and 90) and reviewed 

two previous drilled holes in the breccia (THN-12-63, 83). Numerous fault zones were identified. 

In addition, the contact zones between the breccia and non-brecciated Thorn Stock was typically 

along a fault zone (Figure 6.3e).  

During the site visit, SRK reviewed photographs of drill core, focussing on the contact between 

the breccia and intact Thorn Stock. Wireframe surfaces were constructed in Leapfrog to illustrate 

the possible controlling fault surfaces bounding the breccia body. These interpretations are 

preliminary and require further investigation.  SRK noted that mafic dykes appear to have 

intruded some of the fault zones (based on cross-cutting relationships observed in the field) and 

could be used to define the fault location and trend. 

At the scale of the Oban Breccia zone, a superposition of the interpreted fault network and Oban 

high-grade Au shell (100 g/t Au-equivalent) was made in order to define probable spatial and 

geometrical relationships between the Au mineralization and fault structures (Figure 6.4). The Au-

Ag-Pb-Zn bearing massive sulphides may have formed near the intersection of north–south and 

northeast–southwest trending strike-slip faults (Figure 6.4). The entire Oban Breccia body itself 

seems to be delimited by a similar fault network (Appendix A). 

The current model for the Oban Breccia is a magmatic-hydrothermal breccia formed from fluid 

derived from a crystallizing pluton below (Baker, 2003) presumably part of or beneath the Thorn 

Stock. The multiple phases of alteration and mineralization are likely due to associated phases of 

fault reactivation, local extension, magmatic fluid flow, and brecciation. 
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Figure 6.3: Example Oban Breccia textures from drill hole THN-12-83, all containing sulphides 

associated with Au-Ag-Pb-Zn mineralization. Calculated Au-equivalent grades are 
shown. a) Crackle breccia with sulphide veins. Depth ~127 m. b) Chaotic breccia with 
angular clasts with sulphide matrix. Depth ~126 m. c) Chaotic breccia with rounded 
clasts and sulphide matrix. Depth ~170 m. d) Deformed pyrite veins around Thorn stock 
clasts and cutting sulphide-breccia matrix. Depth ~106 m. e) Lower faulted contact of 
breccia body, with laminate quartz and sulphide vein. Depth ~174 m. 

a)

b)

c)

e)

d)
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The Oban breccia appears to have an overall rhomboid shape (Figure 6.4), and the observed 

faulted contacts suggest that this shape is determined by the controlling fault geometries. This, in 

turn, implies that the behaviour or kinematics of the fault system contributed to the location and 

formation of the breccia. It is suggested that the Oban Breccia formed progressively over a period 

of time within a dilatational jog between intersecting fault systems, such as the pull-apart 

geometry that would form from the intersection of the master north–south faults and secondary 

northeast–southwest faults. 

 
Figure 6.4: Location of the Oban 100 g/t Ag-equivalent high-grade shell relative to the intersections 

of interpreted north-south and northeast-southwest strike-slip faults. The view is at an 
inclined angle to the south. A translucent geological map draped on the topography is 
shown for reference purposes. The sub-vertical plunge of the mineralized zone may be 
along the intersection lines of these fault sets. 

6.2 MP Vein and D-Zone (Camp Creek Corridor) 

The MP Vein Zone and the D-Zone consists of multiple sulphide bearing and Au-Cu-Ag-Pb-Zn 

mineralized quartz veins (Figure 6.5a) extending from the La Jaune Creek along the Camp Creek 

east-northeast trend towards the Oban Breccia (Figure 1.2). These vein systems are spatially 

associated with sericite altered Thorn Stock granodiorite (also including alteration zones of 

diaspora, pyrophyllite and dickite; after Simmons, 2005a).  

The MP and D-Zone veins are closely associated with slickensided fault planes (Figure 6.5Figure 

6.5b). SRK measured north-northeast, northeast, and east-northeast striking sub-vertical faults; 

all of which contain sub-horizontal slickenlines. An observed east-northeast striking fault plane at 

¦
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the D-zone contains steps associated with sub-horizontal slickenlines indicating dextral strike-slip, 

in general agreement with the dextral Riedel model.  

Drill hole THN-11-49 is located near the intersection area between D-Zone and B-Zone and was 

reviewed in order to observe the relationship between the geology and mineralization. Some 

useful intercepts were selected and are shown in Appendix B. The D-Zone can be described from 

drill core as a sericitized and silicified fault zone. The fault zone contains deformed quartz-pyrite-

enargite veins (Appendix B, THN-11-49). The deformation and multiple phases of sulphide in 

veins and breccia matrix indicate that veins and mineralization formed synchronous with the 

deformation. The veins are likely originally banded veins, but may include fault-fill veins. The 

presence of vuggy quartz (likely from epithermal boiling) and core-scale dilatational jogs filled with 

quartz indicates local extension (Appendix B, THN-11-49).  

 
Figure 6.5: Exposed quartz veins and sericite alteration in the La Juane Creek. a) MP Vein Zone 

massive sulphide vein (627738E, 6491617N). b) Dextral strike-slip slickenlines on a fault 
plane within D-Zone quartz veins system (627809E, 6491565N).   

a)

b)

¦

SW NE
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Sericite alteration and pyrite-enargite mineralization are spatially associated with the D-Zone fault 

zone, and corresponds with increased Au grades (Appendix B, THN-11-49).  Massive pyrite veins 

occur. Some pyrite found in the fault breccia matrix has formed as spherules that have 

aggregated to form a massive texture. These pyrite occurrences contain up to 6 g/t Au. 

Drill hole THN-11-45 crosscuts the MP Vein and displays a close association between fault 

zones, sericite-chlorite alteration, sulphide mineralization and elevated Au-Cu-Zn grades similar 

to the D Zone. Some useful intercepts were selected and are shown in Appendix B. 

Mineralization includes silica, pyrite, sulphosalts (enargite +/- tetrahedrite) and rare bornite, 

chalcopyrite and sphalerite. This fault zone includes unusually high Cu and Zn grades, with 

associated malachite staining (Appendix B, THN-11-45). 

The pattern of north-northeast to east-northeast trending fault zones and quartz-sulphide veins is 

consistent with the structural interpretation from Chapter 5. SRK interpret the veins to form along 

dilatational zones along fault intersections and undulations. Northeast to east-northeast trending 

Riedel fault zones (with associated vein systems) are likely to terminate against the primary north 

(or north-northeast) striking strike-slip fault zones (Appendix A). This geometric relationship 

should be considered carefully when exploration targeting vein extensions. 

6.3 Talisker Zone 

Talisker Zone has previously been regarded (on maps supplied by Brixton) as a northeast-

trending vein or zone of Au-Cu-Ag-Pb-Zn mineralization within the Thorn Stock intrusive suite 

(Figure 1.2). It is located immediately below the pyroclastic Windy Table Volcanic Suite contact 

with Thorn Stock. SRK observed northeast to east-northeast striking faults in the zone. 

Mineralized outcrop were not observed.  

The Talisker zone has been intersected by at least 6 drill holes.  Some drill holes have been 

collared in the Windy Table Volcanic Suite, up slope of the expected outcrop of the Talisker zone, 

and intersect sulphide-bearing veins below the pyroclastic rocks. SRK reviewed three drill holes 

that intersect the Talisker Zone and specific core pieces of interest are presented in Appendix B.  

Drill hole THN-11-51 has well developed banded quartz-pyrite veins (Figure 6.6). The anomalous 

Au-Cu-Ag grades start at the first intersection of a fault zone (52.16 m) and extend over the fault 

zone width of about 45 m. Slickensided fault surfaces cross-cut the breccia and mineralization. 

The zone includes pervasive sericite, chlorite, and silica alteration. Mineralization includes pyrite 

and sulphosalts (presumable enargite and/or tetrahedrite). Observed textures suggest that the 

silicified rock and laminated veins were subsequently re-fractured through on-going deformation 

which provided dilatation gaps for massive sulphide infill. There are also late talc alteration and 

veins. 
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Figure 6.6: Deformed and brecciated banded quartz-enargite-sulphide veins from drillhole THN-11-51. 

Au-Cu-Ag-Pb-Zn associated mineralization in drill hole THN-11-42 is also spatially located within 

a fault zone with well-developed fault breccia textures (Appendix B, THN-11-42). Silica-pyrite-

sulphosalt (enargite + tetrahedrite/tennanite) veins are deformed and brecciated to form clasts 

within the fault zone. Sphalerite is also common. The rock is strongly sericite-altered and silicified 

prior to the observed phase of brecciation. Multiple phases of deformation and sulphide 

mineralization are likely to have occurred. 

Drill hole THN-11-56 is unusual because of the presence of an Oban-like breccia starting 212 m 

down the hole, but there is limited mineralization associated with it. The breccia is associated with 

cross-cutting clay-gouge filled fault zones, and may have developed in a similar manner to the 

Oban Breccia zone. 

The elevated Au-Cu-Ag-Pb-Zn grades in THN-11-56 start at a shallower depth, along a tectonic 

contact between the Windy Table Volcanic Suite and Thorn Stock. Fault rocks include abundant 

chaotic breccias with pervasive silica-chlorite-sericite alteration. Evidence for multiple phases of 

fracturing, brecciation and sulphide mineralization is present. Massive pyrite is located in the core 

of clasts and in the matrix of the breccia (Appendix B, THN-11-56). A cross-cutting fault zone 

contains a sulphide-rich clay gouge. Tetrahedrite and chalcopyrite is also observed. 

Overall, the style of mineralization in the Talisker area is identical to the MP Vein and D-Zone 

mineralization. The structural interpretation of the area suggests the presence of north-northeast 

trending primary fault zones. Sulphide and Au-Cu-Ag-Pb-Zn mineralization occurs within multiple 

fault zones that link up through the drill pattern along a northeast trend – equivalent to the 

expected dextral R-shears in the Riedel fault system (Appendix A1).  

  

4.9 g/t Au
0.7% Cu74 m

85 m

3 g/t Au
0.9% Cu

THN-11-51
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6.4 B-Zone 

The B-Zone corresponds to the area just south of the Camp Creek Corridor on the right bank of 

the La Jaune Creek (Figure 1.2). The B-Zone has been previously considered to be comprised of 

tabular, silicified breccia zones and breccia veins that crop out as resistant ribs (Lewis, 2002). It is 

thought to be unique on the Thorn property in terms of low sulphide content (Lewis, 2002), with 

the best historical trench assay results of 8.6 g/t Au and 312 g/t Ag (with only 0.03% Cu) across 

3.7 m (Baker and Simmons, 2005).  

A review of drill core from the B-Zone has not been carried out. However, massive sulphide veins 

of less than 10 cm wide and one to a few metres long exposed along the La Jaune Creek provide 

evidence for a close relationship between sulphides and faults as observed in other mineralized 

zones(Figure 6.7). These massive sulphide veins appear to be parallel to the intermediate 

southeast-dipping, northeast-striking strike-slip faults (Appendix A1). 

 
Figure 6.7: Southeast-dipping, northeast-striking massive sulphide vein (see arrows) in the B-Zone 

(627741E, 6491629N). Pencil points to the north. 
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6.5 I-Zone (Lagavulin) 

The I-Zone (Figure 1.2) has previously been interpreted as a zone of complex intersecting faults 

and veins (on maps supplied by Brixton). SRK was unable to access any good outcrops. The final 

structural map interpretation shows the presence of same north-northeast striking fault zones with 

associated northeast and east-west striking Riedel faults (Appendix A1).  

Drill hole THN-11-54 intersects a fault zone containing sulphides with elevated Au-Cu-Ag-Pb-Zn 

values. The mineralization is confined to a fault zone that has pervasive sericite and silica 

alteration. Silicification post-dates at least one earlier phase of brecciation. Pyrite, sphalerite and 

sulphosalt (presumable enargite and/or tetrahedrite) mineralization occurs in the micro-veins and 

the matrix of the earlier breccia. Mineralized and silicified early breccia clasts are observed in a 

later phase of breccia that is cemented by vuggy quartz (Appendix B, THN-11-54). The fault zone 

also has slip planes with talc infill and slickenfibres.  

SRK interprets this I-Zone to be similar to the previously described vein systems, with multiple 

phases of mineralization and alteration within an active fault system. 
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7 Targeting Recommendations 

The Thorn property recorded one major D1 deformation consisting of the formation of a 

predominantly dextral strike-slip fault system that evolved through the introduction of the 

Cretaceous magmatic intrusions into a more complex system, likely with a local component of 

northwest–southeast extension. The magmatic-epithermal system that intruded this active Riedel 

fault system is most likely the cause of the massive sulphide and Au-Cu-Ag-Pb-Zn mineralization. 

The observations recorded in this report demonstrate the likelihood that the mineralization is syn-

tectonic, associated with fault zones.  

The structural pattern defined in this study has been used by SRK to evaluate structural targets 

(Appendix A2). Of particular interest are areas within which structures intersect or undulate 

forming dilatational or compressional jogs within the Riedel strike-slip fault system. Within a north 

trending dextral Riedel fault system, the northeast and east–northeast trending fault zones are 

likely to undergo extension. The intersection of northeast and east–northeast trending faults with 

other faults would form zones of dilatation. These geometries should therefore be the primary 

target zones for exploration. 

The density of mapped and interpreted structures presents a very large number of possible 

targets that fulfil the geometric criteria for targeting. SRK has therefore combined the structural 

interpretation with Au and Ag soil anomaly maps to reduce and prioritize the target zones 

(Appendix A2).  

In addition, during the site visit SRK reviewed some of the known Au-Cu-Ag-Pb-Zn mineralized 

zones in 3D using the interpreted structures and provided drill hole assays. Some example 

Leapfrog surfaces were created to represent possible fault and vein trends. Suggestions about 

the likely trends of mineralization were discussed with Brixton prior to leaving site and some 

specific targets areas were provided. No further 3D modelling has been done. 

Our review of the Oban Breccia shows the likely influence of faults in the development of the 

breccia body. Faults have been identified that locally correspond to the outer borders of the 

breccia and may have controlled the development of the breccia body boundaries. The overall 

geometry of the body suggests that the breccia formation is related to local dilatation from the 

intersection of north, northeast and northwest trending faults; as per the presented targeting 

model. Faults internal to the breccia body are present and likely reflect syn- to post-breccia 

formation fault movement. These internal faults are likely to have influenced the breccia textural 

development and fluid permeability of the interior of the breccia body.  

Dilatational zones producing enhanced fluid permeability may have occurred at the intersections 

of the Oban Breccia internal structures, and also along the boundary faults. The current Oban 

zone being targeted by Brixton (Figure 6.4) is possibly developed along one or multiple of such 

fault intersections. Other interpreted intersections could also be targeted. A drill hole collar and 

orientation (SRK1, Table 7.1) was provided to Brixton to target such a possible fault intersection. 
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Table 7.1: Suggested drill holes  

Hole ID Easting Northing Elevation Depth Azimuth Dip 

SRK1 628773 6491883 920 300 290 -45 

SRK2 628215 6492614 943 500 325 -65 

SRK3 627936 6491668 689 200 135 -45 

SRK4 628635 6492128 751 200 330 -45 

SRK5 628682 6492143 752 200 0 -45 

 

The northern edge of the Oban Breccia lies along the Camp Creek and appears to be spatially 

associated with extensive alteration (F-Zone; Figure 1.2) and northeast–southwest trending faults 

(Figure 6.4). There are also anomalously high Au (>1000 ppb, and rarely >5000 ppb) soil and 

grab sample anomalies from this area. SRK consider this area a high priority and suggest two drill 

hole locations and orientations (SRK 4 and SRK5, Table 7.1). 

The quartz veins (or ―enargite-tetrahedrite‖ veins) of the B-Zone, D-Zone, Talisker and I-Zone 

areas are confined to the controlling fault zones. The interpreted trends of these faults are 

obvious targets. But our fault pattern suggests that the northeast-trend of these fault-vein systems 

is likely broken by through-going north-south fault zones. When positioning drill holes, it should 

not be assumed that known vein systems continue on the other side of the north-south fault 

zones. In addition, the intersection areas between the north-south and northeast-southwest 

trending faults should be higher priority target zones. Two drill holes have been suggested for 

targeting possible extensions of the D-Zone and Talisker Zone (SRK3 and SRK 2, respectively; 

Table 7.1). 

SRK‘s observations show significant variability in the displacement direction on each of the sets 

of faults. The plunge of the high-grade ore shoots are affected by the slip vectors on the 

controlling fault zones (they tend to have greatest continuity perpendicular to the slip direction). In 

order to better target the down-plunge extension of high grade ore shoots, it will be necessary to 

evaluate each system independently and determine the orientation of syn-mineralization 

kinematic indicators. Mapping of trench outcrops or orientated drill core will be required to do this.  
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8 Conclusions 

Structural field mapping in the Thorn property suggests that: 

 Both the supracrustal and intrusive rocks have been affected by a transpressive brittle-ductile 

deformation event (D1)  defined by southwest vergent folds and dextral north–south master 

faults, as well as secondary northeast–southwest, northwest–southeast, east–west to west–

northwest – east–southeast, and north–northeast – south–southwest trending Riedel faults. 

 The D1 brittle-ductile deformation event resulted in F1 domal folding of the stratigraphy with 

locally developed S1 foliation and ductile shear zones. There are some supracrustal rocks 

likely representing the upper Windy Table volcanic rocks, which, together with some intrusive 

Windy Table and Sloko rock suites postdate the D1 brittle-ductile deformation event. 

 The observed inconsistent oblique plunging and overprinting slickenlines may be attributed to 

more complex fault segment interactions during on-going D1, occurring simultaneously with 

the emplacement of the Thorn Stock and Windy Table magmatic rock suites.  

 The Oban Breccia is a large magmatic-hydrothermal breccia system hosting a zone of 

elevated Au-Ag-Pb-Zn. The Oban Breccia seems to be principally bounded by northeast-

striking faults between north–south faults. Areas of higher-grade mineralization in the Oban 

Breccia may be located at the intersections of the faults. The fault zone boundaries of the 

Oban Breccia should also be targeted for exploration. 

 Field observations and 3D structural analysis of assay and drill hole data show that the Au-

Cu-Ag-Pb-Zn mineralization associated with quartz veins lies within alteration zones 

controlled by northeast-striking faults. Mineralization appears to be syn-tectonic with fault 

deformation and breccia formation. The revised structural map shows the orientation and 

continuity of these zones.  

 SRK further undertook training of Brixton personnel in structural logging of orientated drill 

core, and participated in the planning of exploration drill holes. The participation with Brixton 

in targeting included the creation of preliminary 3D models of faults and veins.  

 SRK has completed an updated structural map for the property (Appendix A1) and has 

provided prioritized exploration targets (Appendix A2). The map is a synthesis of the field 

mapping observations, first vertical derivation magnetic image lineament interpretation and 

stereopair airborne photograph interpretation.  

 The exploration targets are based on the model of north–south dextral fault systems with 

associated Riedel faults. Fault zone intersections with the northeast striking faults are 

considered to be of greatest interest since these areas are most likely to form dilatational 

sites.     
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9 Recommendations 

The following action items are recommended: 

 As part of the ongoing field and drilling campaign, SRK has provided target areas to test the 

structural pattern in areas that may be prospective for further Au-Cu-Ag-Pb-Zn mineralization.  

In particular, the northern edge of the Oban Breccia body seems a good target, albeit a 

difficult area to drill. 

 The fault boundaries of the Oban Breccia should continue to be traced through ongoing 

drilling and modelled to determine its true geometry. Brixton should test that possibility that 

Au-Cu-Ag-Pb-Zn mineralization occurs along the intersection of fault zones in the Oban 

Breccia. 

 SRK has demonstrated the important structural control on the Au-Cu-Ag-Pb-Zn 

mineralization. It is important that the all drill core is continued to be logged structurally. Alpha 

angles should be measured when the core is not orientated. Orientated core measurements 

will aid the exploration and interpretation of the quartz-enargite-tetrahedrite veins. 

 Brixton has an exceptional modern and effective approach to the integration and use of 

technology and modern 3D geological visualization tools for exploration. The continued use 

of these tools is encouraged to optimize exploration of a given target zone. The faults, veins 

and breccia bodies should be updated dynamically in 3D as more data becomes available. 

 The Thorn project Au-Cu-Ag-Pb-Zn mineralization occurrences may have not only a 

structural, but also a lithological control. It would be interesting to carry out a petrological 

characterization of the different mineralized zones by systematically describing alteration 

parageneses associated with massive sulphide and trace their spatial zonation in order to 

better understand the mineralization systems in the property. In this respect, the contact zone 

between the Windy Table Volcanic Suite and the Thorn Stock Intrusive Suite should be given 

high priority. 

 Brixton should consider a full structural interpretation of geophysical data for the property, 

using all available airborne magnetic data and ground geophysics. Such an interpretation 

would maximize the benefit of the data and complement the current structural study. 
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Appendix A: Structural Map and Exploration Targeting Map of the Thorn Property  







 

 

Appendix B: Drill Core Intersections of Fault-fill Vein Mineralization 



THN-11-42 (Talisker Zone) 

Multiple fault zones down the hole contain mineralization of interest. Spatial association of Au-Cu-Ag-

Pb-Zn with brecciation and silicification.  
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THN-11-45 (MP Vein Zone) 

“MP Vein” system located on a fault zone. 
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THN-11-49 (D-Zone) 

Au mineralization in deformed banded veins and possibly fault-fill veins with abundant evidence for 

dilatation. 
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THN-11-51 (Talisker Zone) 

Syn-deformation banded vein Sil-Chl-Sulphide mineralization, then re-fracturing and massive sulphide 

infill. 
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THN-11-54 (I-Zone / Lagavulin) 

Fault zone with textural evidence for fracturing/faulting with silicification and sulphide mineralization, 

with subsequent dilatation brecciation and quartz cementation. 
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THN-11-56 (northern Talisker Zone) 

Au-Cu-Ag-Pb-Zn mineralization within the tectonic contact zone between the Windy Table and Thorn 

Suite stock. Textural evidence for multiple phases of alteration, fracturing, brecciation and sulphide 

mineralization. 

 

Breccia 
clasts with 
pyritic cores

Fault Zone

Micro-
fracturing Sil-Chl

alteration Oban-like 
breccia

Fault Zone 
associated 
with 
breccia

86 m 90 m 92 m 94 m 100 m 212 m

0.45 g/t Au
0.77 g/t Au
0.6% Cu

12 g/t Au
0.76 g/t Au

94 m

Small 
fault 
zone

2.1 g/t Au
191 g/t Ag
2.4% Cu


