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EXECUTIVE SUMMARY 

This technical report documents the results of the Observation of General Geological Features 
(OGGF) activity conducted as part of the Phase 2 Geoscientific Preliminary Assessment, to further 
assess the suitability of the Schreiber area to safely host a deep geological repository (Geofirma, 
2015).  This study followed the successful completion of a Phase 1 Geoscientific Desktop Preliminary 
Assessment (NWMO, 2013; AECOM, 2013). The desktop study identified two potentially suitable 
areas warranting further studies such as high-resolution surveys and geological mapping.  

The purpose of the Phase 2 OGGF activity was to confirm and ground truth the presence and nature 
of key geological features of the bedrock unit within the potentially suitable areas identified in the 
Phase 1 desktop assessment. Geological features were investigated over a period of seven mapping 
days by two teams of two geologists, and with the aid of a local guide for logistical support. A digital 
data collection protocol was applied to the documentation and compilation of the observations into a 
GIS-compatible database. This included observations of bedrock character (lithology, primary fabric, 
magnetic susceptibility, geomechanical nature), fracture character, bedrock exposure and surface 
constraints. Representative rock samples were also collected.  

Observations were made at a total of 144 locations in the general potentially suitable areas of the 
Crossman Lake batholith identified in the Phase 1 Preliminary Assessment. The field observations 
were made primarily within two areas, in the western (Mapping Area A) and eastern (Mapping Area B) 
portions of the Crossman Lake batholith. 

The majority of rocks in both areas are intrusive rocks that fall into the granitoid subclass (i.e. 
granodiorites and granites). Some limited dioritoid rocks and mafic dykes and rafts were identified. 
Overall, magnetic susceptibility measurements were comparable in the two mapping areas, reflecting 
the similar composition of granitoid host rocks. Magnetic susceptibility measurements were higher in 
the mafic unit visited. Measured granodiorite and granitic rocks in the two mapped areas have an 
intact rock strength that varies from strong to extremely strong.    

The brittle structure in the mapping areas was characterized by four dominant fracture sets, including 
three steeply-dipping sets striking to the south-southwest, west and northwest and one shallowly-
dipping set.  Quartz, hematite and epidote and chlorite were the dominant fracture infilling minerals 
observed. Field observations include evidence of sinistral offset on south-southwest-striking faults and 
dextral offset on northwest-striking faults.  

Both mapping areas have large areas of exposed bedrock, with only a few isolated regions with 
overburden of significant thickness.  Access to the western portion of the Crossman Lake batholith is 
difficult with only limited helicopter landing locations and steep, impassable valleys.  Road access is 
excellent into the central part of the eastern portion of the Crossman Lake batholith, with roads 
crossing the area from east to west.  Further south, the eastern portion is only accessible by 
helicopter. 
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1 INTRODUCTION 

This technical report documents the results of the Observation of General Geological Features 

(OGGF) activity conducted as part of the Phase 2 Geoscientific Preliminary Assessment, to further 

assess the suitability of the Schreiber area to safely host a deep geological repository (Geofirma, 

2015). This study followed the successful completion of a Phase 1 Geoscientific Desktop Preliminary 

Assessment (NWMO, 2013; Golder, 2013). The desktop study identified two potentially suitable areas 

warranting further studies such as high-resolution surveys and geological mapping. The purpose of 

the Phase 2 OGGF activity was to confirm and ground truth the presence and nature of key geological 

features of the bedrock unit within the potentially suitable areas identified in Phase 1 desktop 

assessment.  

 

The Phase 2 OGGF activity was completed by Fladgate Exploration Consulting Corporation (FECC) 

and Geofirma Engineering Ltd. (Geofirma) for the Schreiber area in Ontario. The observations were 

conducted at select readily-accessible, and some remote helicopter-access, locations using the 

existing road and trail network, where possible. The Phase 2 OGGF activity was undertaken to 

confirm and ground truth the presence and nature of key geological features. These include: bedrock 

character (lithology, primary fabric, magnetic susceptibility, geomechanical nature); fracture character; 

and bedrock exposure and surface constraints. 

1.1 Scope of Work 

The scope of work for the Phase 2 OGGF comprises three stages.  These include: 

• Stage 1: Pre-observation planning; 

• Stage 2: Observation of General Geological Features; and 

• Stage 3: Synthesis and reporting. 

During the pre-observation stage, a plan for the OGGF was developed for the two general potentially 

suitable areas on the Crossman Lake batholith that were identified in the Phase 1 Geoscientific 

Desktop Preliminary Assessment (Mapping Area A and Mapping Area B; Figure 2; AECOM, 2013a).  

During the observation stage, geological information was collected in accordance with the plan. The 

documented observational information has been provided to NWMO in this report, and in ArcGIS 

compatible format along with additional observational datasets (e.g., digital field photographs) and 

appropriate metadata. 

The general potentially suitable areas were investigated over a period of 7 days by two teams of two 

mappers with the aid of one local guide. Several GIS datasets were used as base maps for the Phase 

2 OGGF project, including georeferenced historical geological outcrop mapping, high-resolution 

satellite imagery and recently acquired high-resolution geophysical data (SGL, 2015).  

1.2 Qualifications of Team 

Stefan Kruse, Ph.D., P.Geo. - Senior Field Geologist (FECC): Dr. Kruse has over 10 years of 

experience specializing in structural geology with extensive field mapping experience, and a Ph.D. in 

Structural Geology. He has worked for Tahera, Entrée Gold, and since 2007 with several companies 
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as part of Terrane Geoscience Inc. including Temex Resources, and Mega Uranium, both active in 

northern Ontario. 

Tony Gilman, M.Sc., P.Geo., P.Eng. - Senior Field Geologist (FECC): Mr. Gilman has over 15 years of 

experience in structural mapping and geotechnical engineering, with an M.Sc. in Structural Geology.  

He has worked for Brunswick Mines, and since 2007 with several companies as part of Terrane 

Geoscience Inc. including Osisko, Mega Uranium and other companies active in northern Ontario. 

Steve Gaines, M.Sc., P.Geo., P.Eng. - Assistant Field Mapper: Mr. Gaines has over 7 years of 

experience in consulting and geological engineering, with an M.Sc. in Geomechanical Engineering.  

He has worked in remote regions in Alaska and Greenland conducting surficial geology surveys and 

mapping bedrock structural features in drifts. 

Emily Kyte, B.Sc. - Assistant Field Mapper: Ms. Kyte is a Geoscientist with one year of consulting 

experience.  She completed an undergraduate degree in Earth and Planetary Science (Geology) from 

McGill University in 2013. Since graduating, Ms. Kyte has worked as a Junior Geologist/Geotechnician 

to complete geological mapping in the Grenville Province of northern Quebec. 

1.3 Report Organization 

A general description of the Schreiber area, including location, physiography and access is provided in 

Chapter 2.  Chapter 3 summarizes the regional and local geological setting for the Schreiber area.  

The methodology employed to undertake the OGGF activity is provided in Chapter 4.  Results are 

described in Chapter 5.  A brief summary of the report is included in Chapter 6, followed by references 

cited in Chapter 7 and a set of figures.  In addition, Appendix A at the end of the report includes 

summary tables of all collected field information. 
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2 DESCRIPTION OF THE SCHREIBER AREA 

2.1 Location 

The Township of Schreiber is located along the north shore of Lake Superior approximately 150 km 

east of Thunder Bay (~200 km by road) (Figure 1).  Two main locations, Mapping Area A and Mapping 

Area B, comprised the main regions of focus during the field visit to the Schreiber area on September 

10-16, 2014. Mapping Area A, which is 42.6 km2, is located northwest of the Township of Schreiber 

and Mapping Area B, which is 37 km2, is located northeast of the Township of Schreiber.  Both 

mapping areas are approximately 10 km north of Highway 17 (Figure 2).  

2.2 Physiography 

The Schreiber area is located within the Abitibi Upland physiographic region (Thurston, 1991), a 

subdivision of the extensive James physiographic region (Bostock, 1970). The region is generally 

characterized by abundant bedrock outcrop with shallow drift cover and a rugged topography.  

Bedrock-controlled terrain dominates the majority of the area and results in a significant elevation 

variation over short distances; the maximum relief difference within the Schreiber area shown on 

Figure 1 is approximately 402 m.  The highest land within the area occurs just north of the Township 

of Schreiber (585 masl), and the lowest point equals the elevation of Lake Superior (~183 masl). 

The Schreiber area, including both of Mapping Areas A and B, is predominantly characterized by 

moderate to high relief (greater than 80 m) and very rugged topography consisting of knobby bedrock 

hills and steep escarpments. More moderate relief is present along the northern boundary of the 

Schreiber area where it is generally less than 80 m.  The steep slopes in the area are an indicator of 

areas of minimal overburden cover.  Areas with lower slopes, between the bedrock knobs, may 

represent pockets of locally thicker drift cover. 

Distinct bedrock-controlled valleys, corresponding to the Pays Plat River in the west and the 

Aguasabon River in the east, border the area of high elevation that dominates the north-central portion 

of the Schreiber area. Other significant valleys occur along the same trends as those of mapped 

bedrock faults (Figure 2). The principal orientations of these bedrock-controlled valleys are northwest 

and north-northeast. 

2.3 Accessibility 

Access to the Schreiber area is via Ontario’s Kings Highway 17 (the Trans-Canada Highway) and a 

rail line operated by Canadian Pacific Railways. The routing of both systems generally follows the 

Lake Superior coastline in the Schreiber area. Primary access to the interior of the Schreiber area, to 

the north of the Township, is provided by two north-trending roads; one connecting with the main 

highway to the east of the Township of Schreiber and the second approximately 8 km to the west of 

the Township of Schreiber (Figure 1).  A network of forestry roads and trails provides limited access to 

other parts of the area. 

Access to Mapping Area A is difficult.  There are no roads or rail corridors that directly access this 

area and the interior lakes are generally considered to be too short to allow for safe float plane landing 

and take-off.  A gravel road situated to the east of Mapping Area A leads to the site of the past-
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producing Winston Lake mine (Figure 1).  From here trails lead towards the northeastern portion of 

Mapping Area A. However, access into the area would require the use of an amphibious vehicle.  Boat 

access into Mapping Area A may be possible, but only from lakes immediately around the periphery of 

the area itself.  Additionally, near vertical cliffs characterize a very rugged topography in the southern 

portion of Mapping Area A.  A helicopter is the most suitable means of transportation into Mapping 

Area A. Helicopter access is very weather dependent as fog-filled valleys, a common morning 

condition at least in late fall, can preclude safe passage.   

Access to Mapping Area B, at least the majority of the central part, is significantly easier.  Road 

access to Mapping Area B is excellent with a system of logging roads crossing the property from east 

to west with several trails/old road spurs north and south of the main access road (Figure 1).  Steep 

valleys are present within Mapping Area B (e.g. south of the road network on the western portion of 

the area), but with care they are generally passable on foot.  The extreme southern end of Mapping 

Area B is only accessible via helicopter.  Several camps exist off of the main access road into 

Mapping Area B with vehicle traffic along this road common (e.g. one to two cars a day). 

 

 



Phase 2 Preliminary Assessment  Final Report 
Schreiber, Ontario Doc. ID: 10-214-10_Observations_of_General_Geological_Features_R0 

February, 2015 5 

3 SUMMARY OF GEOLOGY 

Details of the Schreiber area geology were described in the Phase 1 Geoscientific Desktop 

Preliminary Assessment (AECOM, 2013a and references therein). The following sections provide a 

brief summary of the regional geological setting and local-scale bedrock geology, structural history, 

metamorphism and mapped structures. The primary focus of this report is on the general potentially 

suitable areas in the Crossman Lake batholith identified during the Phase 1 Geoscientific Desktop 

Preliminary Assessment (AECOM, 2013a), and its surrounding bedrock units and important structural 

features (Figure 2). 

3.1 Regional Geological Setting 

The Schreiber area is located in the Archean Wawa Subprovince of the Superior Province. The Wawa 

Subprovince comprises a volcano-sedimentary-plutonic terrane bounded to the east by the 

Kapuskasing structural zone (beyond the Schreiber area) and to the north by the metasedimentary-

dominated Quetico Subprovince. The western end of the Wawa Subprovince is bordered by the 

Proterozoic Trans-Hudson Orogen. In the Schreiber area the Wawa Subprovince is flanked to the 

south by the Early Proterozoic Southern Province.  

The Wawa Subprovince is composed of two semi-linear zones of greenstone belts, the northern of 

which includes the Shebandowan, Schreiber-Hemlo, Manitouwadge-Hornepayne, White River, 

Dayohessarah, and Kabinakagami greenstone belts. The Proterozoic Coldwell alkalic complex divides 

the Schreiber-Hemlo greenstone belt (sometimes referred to as the Terrace Bay-Schreiber 

greenstone belt) into an eastern and western portion, the latter of which falls within the Schreiber area. 

The Schreiber-Hemlo greenstone belt is intruded by large granitoid bodies, including the Crossman 

Lake, Whitesand Lake and Terrace Bay batholiths within the Schreiber area (Figure 2). 

3.2 Local Geological Setting 

3.2.1 Bedrock Geology 

The geology of the Schreiber area is characterized by several large Neoarchean granitoid intrusions 

which include the Terrace Bay, Crossman Lake and Whitesand Lake batholiths, and additionally, the 

Mount Gwynne pluton (Figure 2).  The granitoids were emplaced into supracrustal rocks of the 

Schreiber assemblage of the Archean Schreiber-Hemlo greenstone belt between 2.688 to 2.675 Ga 

(Muir, 2003).  Cross-cutting both the granitoid intrusions and host supracrustal rocks are several 

suites of mafic diabase dykes. The bedrock in the Schreiber area is also overprinted by several 

orientations of brittle faults and the individual rock units have been subjected to varying amounts of 

metamorphism.  

Crossman Lake Batholith 

The Crossman Lake batholith occupies the majority of the northern part of the Schreiber area, 

including Mapping areas A and B (Figure 2).  The batholith is predominantly massive and consists of a 

mixture of medium-grained quartz-monzonite and monzodiorite, (alkali-feldspar) granite, tonalite, and 

granodiorite. Minor dykes and irregular masses of microgranite, quartz (-feldspar) porphyry and aplite 

occur along the margins of the batholith.   
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The boundary between the mostly massive (alkali-feldspar) granite of the Whitesand Lake batholith 

and Crossman Lake batholith is poorly defined. Carter (1988) placed the boundary between the two 

batholiths along narrow septa of east-trending greenstone belt rocks situated along the western 

margin of the Schreiber area (Figure 2).  

Carter (1982) produced a regional map of the Terrace Bay area, which includes coverage over 

Mapping Area B.  Carter (1982) characterized Mapping Area B area as being underlain by 

predominately felsic intrusive rocks including granite/tonalite, hornblende granite/tonalite, biotite 

granite/tonalite and hornblende + biotite granite/tonalite, biotite granite/tonalite.  Minor rock types 

identified included syenite-diorite and quartz syenite-diorite and diabase dykes. 

Only the southern-most edge of Mapping Area A had been previously mapped (Carter, 1981).  Carter 

(1981) identified hornblende ± biotite syenite, quartz syentite and massive, pink hornblende ± biotite 

granite as the primary rock-types underlying the area.  Minor rock types identified included massive 

leucogranite and aplite.  

Schreiber-Hemlo Greenstone Belt 

Supracrustal rocks in the Schreiber area occur in the western part of the structurally and lithologically 

complex Schreiber-Hemlo greenstone belt and are considered to be part of the Schreiber assemblage 

(Williams et al., 1991; Figure 2).  

Carter (1988) identified three major types of supracrustal rocks in the Schreiber assemblage: 1) 

tholeiitic, mafic, massive or schistose, and variably metamorphosed up to amphibolite facies 

metavolcanic rocks comprising mainly massive to pillow basalt, tuff and related breccias; 2) calc-

alkalic, mafic to felsic metavolcanic rocks dominated by massive, aphanitic to fine-grained flows with 

minor tuff and felsic amygdaloidal interbeds; and 3) clastic metasedimentary rocks, mainly wacke and 

silicified shale (including graphitic intervals) of turbiditic origin interbedded with minor banded iron 

formation. 

Rocks underlying the eastern margin of Mapping Area B (Carter, 1982), were previously mapped as 

metamorphosed mafic intrusives including meta-diorite and meta-gabbro/amphibolite.   

Mafic Dykes 

Several suites of mafic dykes that cross-cut the Schreiber area are known regionally (Figure 2), 

including the northwest-trending Matachewan Suite dykes (ca. 2.473 Ga; Buchan and Ernst, 2004), 

north-trending Marathon Suite dykes (ca. 2.121 Ga; Buchan et al., 1996) and east-trending 

Keweenawan Suite dykes (ca. 1.100 Ga; Thurston, 1991). A western extension of the ca. 2.167 Ga 

Biscotasing dyke swarm may also occur in the Schreiber area (Hamilton et al., 2002). The Biscotasing 

dykes generally trend northeast; however, how these dykes may be distinguished from the north-

trending Marathon Suite dykes in the Schreiber area is undefined. 

3.2.2 Structural History, Metamorphism and Mapped Structures 

Direct information on the structural and metamorphic history of the Schreiber area is limited.  The 

description below is based on an integration of studies undertaken elsewhere throughout the broader 

region. In brief summary, six regionally distinguishable deformation episodes (D1 – D6) are inferred to 
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have overprinted the bedrock geological units of the Schreiber area (SRK, 2013 and references 

therein). D1 developed a compositional layering and isoclinal folds between ca. 2.719 and ca. 2.691 

Ga. D2-D4 produced the dominant brittle-ductile structures observed within the greenstone belts, 

including steeply dipping foliations, isoclinal folds, and thrust faults prior to ca. 2.680 Ga. D5 was a 

brittle deformation event that involved the activation and possible re-activation of major regional faults 

sub-parallel to S2 between ca. 2.680 and ca. 1.100 Ga. D6 represents another regional brittle 

deformation event that occurred between ca. 2.680 and 1.100 Ga. The youngest major event of brittle 

fault displacement is constrained by the ca. 1.100 Ga Keweenawan dykes that transect the Schreiber 

area with no apparent fault offset. This suggests that only limited displacement could have occurred 

along the interpreted fault network since the intrusion of the Keweenawan dykes. 

In the Schreiber area, the metamorphic grade of exposed Archean rocks is upper greenschist facies 

(Williams et al., 1991).  Locally, higher metamorphic grades up to upper amphibolite facies are 

recorded in rocks along the margins of plutons.  No evidence exists to suggest that rocks in the 

Schreiber area may have been affected by thermotectonic overprints related to post-Archean events. 

The earliest ductile deformation fabrics described in the Schreiber area include a weakly developed 

mineral foliation and/or lineation. The absence of strong penetrative deformation textures suggests 

this early fabric is magmatic to syn-emplacement.  Carter (1981; 1982) mapped E- to ESE-striking 

foliations in both Mapping Area B and the southern portion of Mapping Area A.  These ductile fabrics 

may correlate with (D1 or D2) the Neoarchean assembly of the Schreiber-Hemlo greenstone belt and 

the associated metamorphic event. Open to tight re-folding of these early fabrics by approximately N-

directed shortening during D3 to D4 may have produced the easterly trend that regional scale folds 

presently exhibit (e.g., Lin, 2001). 

Overprinting the early ductile fabrics, are a series of brittle to brittle-ductile structures. Only those 

structures post-dating emplacement of the Crossman Lake batholith are preserved within the 

Schreiber area.  Post-emplacement faults and shear zones are designated D5 and D6 in the 

nomenclature of SRK (2013).  These post-emplacement structures are interpreted to have formed 

between ca. 2.680 Ga and ca. 1.100 Ga and possibly represent a broad east-southeast- and 

southeast trending fault network (SRK, 2013). 

Several named faults are documented in the Schreiber area including the southeast-trending Sox 

Creek, Ross Lake and Cook Lake faults and northeast-trending Syenite Lake, Schreiber Point, 

Worthington Bay and Ellis Lake faults (Figure 2). Though the timing and kinematics of these faults are 

not described in previous literature, these faults were interpreted as D6 structures (SRK, 2013).  None 

of the named faults have been extended into either Mapping area A or B, however the along strike-

extension of the Cook Lake fault would project into the southern part of Mapping Area A.  Mapping 

Area B is also cross-cut by a prominent, but unnamed, west-northwest trending mapped fault (Figure 

2). 

3.2.3 Quaternary Geology 

Quaternary geology in the Schreiber area is described in detail in AECOM (2013b). A brief summary is 

provided here for reference. 
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The Quaternary sediments, commonly referred to as drift, soil or overburden, are glacial and post-

glacial materials which overlie the bedrock in the Schreiber area.  For the majority of the area of 

Schreiber drift thickness over bedrock is limited and the ground surface reflects the bedrock 

topography. Over the majority of the area bedrock outcrops are common and the terrain is classified, 

for surficial purposes, as a bedrock-drift complex, i.e., thin drift cover that only locally achieves 

thicknesses that mask or subdue the bedrock topography.  

The most common glacial deposits in the area of Schreiber are outwash deposits and ground moraine 

(till), generally less than 2 to 3 m thick. Greater accumulations of till are found within bedrock 

depressions, large scale lineaments, and on the down-ice (lee) side of bedrock highs.  

Glaciofluvial outwash deposits occur as relatively level areas within some narrow, bedrock controlled 

valleys. The thicknesses of these deposits are likely to be variable, and may be locally substantial. 

Outwash deposits are generally well-sorted and comprised of stratified sand, gravel, and local 

boulders. The ground moraine (till) deposits have a silty-sand matrix and contain abundant clasts in 

the pebble to cobble size range. The thickness of the till in thee Schreiber area, based on exploration 

borehole records and surficial mapping, is generally on the order of 1 to 3 m (AECOM, 2013b). 

Bogs and organic-rich alluvial deposits are present along water courses in the area and in rock floored 

basins. These deposits tend to have a limited thickness, as determined by regional studies, and areal 

extent. 

 



Phase 2 Preliminary Assessment  Final Report 
Schreiber, Ontario Doc. ID: 10-214-10_Observations_of_General_Geological_Features_R0 

February, 2015 9 

4 METHODOLOGY 

The following sections provide an overview of the approach taken for the OGGF activity in the 

Schreiber area. Two areas (Mapping Area A and Mapping Area B; Figure 2) were previously identified 

as general potentially suitable areas in Phase 1 (AECOM, 2013a).  The methods described below 

include tasks associated with planning, implementation and synthesis and reporting of the OGGF 

activity. 

4.1 Pre-Observation Planning and OGGF Implementation 

Planning of the Phase 2 OGGF was completed prior to going to the field. The planning stage involved 

a review of all available information for the Schreiber area, including information on access. The 

planning also included the development of a comprehensive list of source data, equipment and task 

requirements for the observation of key geological attributes to be made during the activity (Table 1). 

The outcome of the planning stage of the activity was a plan for the observation of general geological 

features in Mapping Areas A and B in the Schreiber area.   

This plan identified the proposed daily traverses along which the key geological attributes listed in 

Table 1 would be observed. Identification of key structural and lithological features and areas of likely 

bedrock exposure provided the rationale for locating the planned traverses, although the final location 

of stations was ultimately determined while in the field (Table A.1; Figures 3A and 3B).   

The key geological attributes to be observed are stated in Table 1 below, along with the methods 

identified to observe and capture the relevant information.  This includes the use of a digital data 

capturing method, which for this activity was an ArcGIS compatible data-logging instrument (TrimbleTM 

or equivalent) loaded with the GanFeld system software.  The GanFeld system is an open source and 

fully customizable, map-based, field data capture system originally provided in an open file format by 

the Geological Survey of Canada (Shimamura et al., 2008).  Entry of geological information into the 

GanFeld database follows a simple data collection protocol (Table 1) which directs the observer to the 

appropriate digital form within the database system to capture the appropriate information for this 

activity, based on NWMO’s objectives.  In this report planar measurements are recorded as strike and 

dip following the Canadian right-hand rule and linear measurements are recorded as plunge and 

trend. 
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Table 1 Key Geological Attributes Characterized during the OGGF 
Geological Attribute Method(s) Data Capture Protocol1 

Location 
information 

 
Trimble

TM
 GPS point  

Handheld GPS tracklog and waypoints as 
redundant / backup data 

Station Form 
• ‘Add with GPS’ function 

• Tab 1 

• Each observation location has a 
unique station identification 
number made up of the two digit 
year (14), the senior mapper’s 
initials (e.g., SK), and a unique 
sequential number indicating the 
order in which the mapping team 
visited each station during the 
field visit.   

Host rock 
characterization 

Lithology 

Visually inspect the rock surface for 
identification of lithological units and their 
constituent minerals (e.g., granitic rocks have 
varying proportions of quartz, K-feldspar and 
plagioclase plus other minerals including 
micas, hornblende, etc.) 
Name the lithological unit(s) in terms of relative 
abundance at the outcrop scale 
Collect a small number of representative 
samples

b
 of the dominant lithological unit(s) 

across the area of interest (will require use of 
hammer and chisel only) 
Take digital photographs of representative 
lithological units across the area of interest

 

Lithology Form(s) 
• If Intrusive (INT) = Tabs 1, 2

a
, 5 

• If Volcanic Flow or Pyroclastic 
(VF, VP) = Tab 1 

• If Metamorphic (M) = Tab 1, 3 
 
Sample Form  
• Tab 1, Type = ‘representative’ 

• Notes 
 
Photo Form 
• Tab 1, Notes 

Host rock 
characterization 

Structure 

Visually inspect the rock surface for 
identification of rock fabric (bedding, foliations, 
lineations) 
Take digital photographs of representative 
structures

c 

Measure and document (by hand with 
compass and subsequent digital and manual 
entry) 
Strike and dip

d
 of planar structures

e
 

Trend and plunge of linear structures 

Structure Form  
• Tabs 1, 2 

Photo Form 
• Tab 1, Notes 

Host rock 
characterization 

Geophysics 

Record digitally, 5 magnetic susceptibility 
measurements for each identified lithological 
unit (the mean is entered into the GanFeld 
database) 

Sample Formf  
• Tab 1, Type = ‘chip’ 

• Notes 

Host rock 
characterization 

Geomechanics 

Undertake field rock strength test
g
  

Undertake block size/fracture density 
assessment based on outcrop fracture 
geometry and spacing

h 

 

For density 
• FracDense Form 

• Tab 1 
For strength 
• FracDense Form 
• Tab 2 

Fracture 
characterization 

 

Visually inspect the rock surface for 
identification of systematic fracture (joint, fault, 
vein) sets 
Take digital photographs of representative 
fracture features 
Measure and document (by hand with 
compass and subsequent digital and manual 
entry) 
Type (fault, vein, joint) 
Strike and dip of planar structures 
Fault, vein or joint spacing 
Trend and plunge of linear structures 
Alteration/mineral infill (if any) associated with 
identified fracture set(s) 
Relative age relationships 

Structure Form  
• Tabs 1, 2 

For spacing 
• Structure Form 

• Tab 2 
For relative age relationships 
• Structure Form 

• Notes 
For alteration 
• Structure Form 

• Tab 2 
Photo Form 
• Tab 1, Notes 
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Geological Attribute Method(s) Data Capture Protocol1 
Bedrock 
exposure and 
other surface 
constraints 
characterization 

 

Visually inspect the area covered during the 
daily traverse and compare observations at 
each station against existing overburden 
coverage map 

Station Form 
• Notes 

 

Notes: 1) All observations recorded in digital format (ArcPAD + GanFeld database) with manual (pen and paper) backup for most pertinent 
field observations only, unless required due to digital device failure. In addition, the ‘Notes’ tab in all forms can be utilized at the 
observers discretion in order to capture additional relevant information. 

a Lithology Tab 2: Form and Rock Fabric, with Colour Index and Colour (typed in) most useful if it helps to characterize different phases of 
a multi-phase pluton. 

b Samples were stored in bags numbered in accordance with the sample number generated in the GanFeld database. 

c The caption entry location in the Notes section of the Photo form was used to link the digital camera number for each photo to the 
GanFeld generated photo number. 

d Strike and dip measurements follow Canadian right-hand-rule notation. 

e Effort was made to characterize fractures of all dip magnitudes (including horizontal to shallow dipping features) 

f Magnetic susceptibility (MS) measurements were recorded on the Sample Form. Type was entered as ‘chip’ and 5 measurements were 
captured in the ‘Reason’ section on the Notes page of the Sample Form.  

g, h Refer to Table 2 and Table 3, respectively. 

 

Magnetic susceptibility measurements were collected at each station using a KT-10 magnetic 

susceptibility meter, provided and calibrated by Terraplus Inc. of Richmond Hill, Ontario.  Magnetic 

susceptibility data is recorded as a dimensionless proportionality constant that measures the response 

of a material to an induced magnetic field.  At each station, approximately five magnetic susceptibility 

readings were collected, dispersed evenly across the outcrop to provide a station average value.  

Preliminary geomechanical characterization of the bedrock was undertaken by means of a simple 

field-based hammer test for intact rock strength (IRS) and a visual estimation of fracture spacing, 

primarily of joints, for block size determination. Table 2 and Table 3 describe the means by which 

these geomechanical characteristics are defined.   

Fist-sized rock samples were collected in order to preserve representative examples of the dominant 

lithologies encountered.  
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Table 2  Field Estimates of Intact Rock Strength 
Grade Description Field identification 

R6 Extremely strong Specimen can only be chipped with a geological hammer 

R5 Very strong Specimen requires many blows of a geological hammer to fracture it 

R4 Strong Specimen requires more than one blow of a geological hammer to 
fracture it 

R3 Medium strong Cannot be scraped or peeled with a pocket knife, specimen can be 
fractured with a single blow from a geological hammer 

R2 Weak Can be peeled with a pocket knife with difficulty, shallow indentation 
made by firm blow with point of a geological hammer 

R1 Very weak Crumbles under firm blows with a geological hammer, can be peeled by 
a pocket knife 

R0 Extremely weak Indented by thumbnail 
Note: From Barton (1978). 

 
Table 3 Rock Characterization Based on Observed Joint Spacing 

Joint Spacing 
(cm) 

Block Size Description 

>100 Massive Very well interlocked, undisturbed rock mass blocks formed by 
three or less discontinuity sets with very wide joint spacing 

30 – 100  Blocky Very well interlocked, undisturbed rock mass consisting of 
cubical blocks formed by three orthogonal discontinuity sets 

10 – 30  Very blocky Interlocked, partially disturbed rock mass with multifaceted 
angular blocks formed by four or more 
discontinuity sets 

3 – 10  Blocky/disturbed Folded and/ or faulted with angular blocks formed by 
many intersecting discontinuity sets 

1 – 3  Disturbed Poorly interlocked, heavily broken rock mass with a 
mixture of angular and rounded rock pieces 

<1  Foliated/laminated/ 
sheared 

Thinly laminated or foliated, tectonically sheared rock, closely 
spaced schistosity prevails over any other discontinuity set, 
resulting in complete lack of blockiness 

Note: Modified from Hoek (2007). 

Capturing observations related to assessing bedrock exposure and other surface constraints was 

done by manual indication in the field notes and with spatial reference to specific proximal stations.   

A summary of the equipment requirements for the OGGF activities, along with information regarding 

calibration requirements, is provided in Table 4. 
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Table 4 Equipment Requirements 

Equipment Calibration Required 
Compass (Brunton Pocket Transit or similar) Y – Check magnetic declination setting daily 
Digital Camera N 
Trimble (or equivalent) field data collector w/GPS Y – Check against hand held GPS 
ArcPAD + GanFeld software N 

Magnetic Susceptibility Meter  
(KT-10 or equivalent) 

Y – Calibrated by supplier before rental and upon return 
from rental period / daily check of reading at a reference 
rock outcrop. Certificate of Calibration provided by 
supplier. 

Notebook and Pen N 
Handheld GPS N 
Geological Hammer N 
Sample Bags N 
Personal Protective Equipment N 

 

A number of daily tasks were identified which align with the objectives of the OGGF activity. These are 

outlined below in Table 5 along with allocation of responsibility for completing these tasks between the 

senior (lead) and assistant mapper.  This allocation of tasks was followed as a general guideline, 

noting that the senior field geologist had authority to make decisions in the field on how best to 

undertake the proposed work to meet the objectives within the schedule and accounting for field 

access constraints. 

Table 5 Task Allocation 

Task Responsibility 
Daily safety de-briefing Assistant 
Daily equipment calibration  Assistant  
Host rock lithology characterization Lead 
Host rock structural characterization  Lead 
Digital photographs  Lead  
Fracture characterization  Lead 
Data input into ArcPad  Lead 
Manual (pencil and paper) note transcription  Assistant 
Magnetic susceptibility measurements Assistant 
Rock strength assessment - Hammer test Assistant 
Bedrock overburden assessment Assistant 
Sample collection (if necessary) Assistant  
Surface constraint assessment Both  
Identification of potential detailed mapping areas Lead  
Daily log write-up and transmittal  Assistant 
Daily data back-up and back-up for the back-up  Lead  
Planning the next day traverse Both 

 

4.2 Synthesis and Reporting 

Observations captured during the field work were compiled and synthesized from both members of the 

mapping team. Data collected included ArcPad/GanFeld data, field notes and sketches, digital 

photographs, rock samples, and magnetic susceptibility data. Data from the ArcPac/GanFeld was 

checked for consistency with field notes. Field notes from both mapping teams were scanned and 

compiled together with all digital photographs.  
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The deliverables of the OGGF activity, along with this report, are shapefiles with the types of 

information entered into the GanFeld database.  Shapefiles contain station, lithology, structure, 

fracture density, photo, and sample information. The average magnetic susceptibility measurement is 

also recorded within the sample shapefile. Magnetic susceptibility measurements are provided in 

spreadsheet format with clear linkage to the associated station and lithological unit where the 

measurement was taken. All digital photographs and scanned field notebooks are delivered to NWMO 

in a zipped folder. Metadata accompanying each shapefile and zipped folder were prepared according 

to metadata guidelines provided by the NWMO. 
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5 FIELD OBSERVATIONS 

This section summarizes the field observations that were made over 7 days, from September 10 to 

September 16, 2014 in the Schreiber area. The observations were conducted at select locations using 

the existing road and trail network in the Schreiber area, where possible, and also included some 

locations that required helicopter access. Observations were focused primarily within the previously 

identified potentially suitable areas on the Crossman Lake batholith, identified as Mapping Area A and 

Mapping Area B (Figure 2).  The field mapping crews observed geological features at a total of 144 

stations, including 53 in Mapping Area A (Figure 3A) and 91 in Mapping Area B (Figure 3B). The 

observational results are preliminary in nature and as such are presented in a factual manner below. 

Each observation location has a unique station identification number made up of the two digit year 

(14), the senior geological mapper's initials (e.g. SK or TLG), and a unique sequential number 

indicating the order in which the mapping team visited each station during the field visit (Appendix 

A.1).   

The Phase 2 OGGF activity was conducted to confirm and ground truth the presence and nature of 

key geological features in the area.  This included: 

• bedrock character (lithology, structure, magnetic susceptibility, geomechanical nature); 

• fracture character; and 

• bedrock exposure and surface constraints.  

The collected data is provided in a series of tables in Appendix A at the end of the report, including: 

o A.1 Summary of Observation Stations 

o A.2a Summary of Intrusive Lithology Observations 

o A.2b Summary of Metamorphic Lithology Observations 

o A.2c Summary of Volcanic Flow Lithology Observations 

o A.2d Summary of Geological Alteration Observations 

o A.3 Summary of Field Magnetic Susceptibility Measurements 

o A.4 Summary of Geological Structure Observations 

o A.5 Summary of Geomechanical Characterization Observations 

o A.6 Summary of Field Photos Taken During Field Observations 

o A.7 Summary of Samples Collected 

5.1 Bedrock Lithology and Intact Rock Strength 

The majority of rocks in both Mapping Area A and B are intrusive rocks that fall into the granitoid 

subclass (i.e. granodiorites and granites), including sills and veins, with limited dioritoid rocks (e.g. 

quartz diorite) and mafic rocks (i.e. mafic dykes and rafts).  Below are descriptions of the bedrock 

lithology for each of the mapping areas. The complete dataset of bedrock lithological observations is 

included in Appendix tables A.2a, A.2b and A.2c. In addition, bedrock alteration characteristics are 

provided in Appendix Table A.2d.  Intact rock strength (IRS) is directly related to lithology and 

therefore the results of IRS testing are also presented below and included in Appendix A.5. The 
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reference material for the nomenclature used in the description of intact rock strength is included in 

Table 2 above.   

 

5.1.1 Mapping Area A 

Mapping Area A is dominantly underlain by granodiorite and granite, possibly representing two 

separate phases of intrusions.  Below is a general description of each of the dominant lithologies: 

• Granodiorite (Figure 4A) – Leucocratic to mesocratic; massive to weakly foliated; medium 
grained, occasionally fine grained; equigranular; accessory minerals vary from hornblende > 
biotite to biotite > hornblende to biotite alone; weak to strong, pervasive hematite alteration of 
alkali feldspars is common.   

• Granite – Leucocratic to mesocratic; massive to weakly foliated; medium grained, occasionally 
fine grained; equigranular; biotite is the primary accessory mineral; locally contains porphyritic K-
spar. 

Spatially these rocks are not divided by a sharp contact but rather are present in a heterogeneous 
mixture throughout the area.  No relative timing relationships between the two granitoid phases were 
observed. 

Field intact rock strength (IRS) testing from Mapping Area A, undertaken on the granodioritic and 

granitic bedrock, indicates that these rocks have an IRS of very strong to extremely strong (R5-R6).  

In total 51 of 56 stations yielded IRS results of R5 (very strong), while 5 of 56 stations returned a value 

of R6 (extremely strong). There was no systematic difference noted in intact rock strength between 

the granodiorite and granitic intrusive phases. 

Less common granitoid phases observed include, two outcrops that were mapped as quartz diorite 
and one outcrop that was mapped as monzodiorite. In the extreme southwest corner of Mapping Area 
A, one additional outcrop was mapped as biotite, quartz and feldspar orthogneiss. 

In addition to the rock types described above, mafic dykes were observed at two locations in Mapping 

Area A. At station 14TLG046, a black, foliated dyke with amphibole was observed (Figures 3A and 

Figure 4B) to crosscut the main lithology of biotite granodiorite. At station 14SK039, a green, massive, 

and unzoned, mafic dyke crosscuts the main lithology of biotite granite.  The dissimilarity of dyke 

character between these two occurrences suggests that they likely belong to different intrusive suites.   

In general, the lithological observations are consistent with the previous mapping results reported by 

Carter (1981).  Carter’s (1981) mapping, which did not extend as far north into Mapping Area A as the 

locations covered during this work, primarily identified syenites and granites in that part of the 

Crossman Lake batholith.  Though some variation in granitoid composition may be expected across 

the full extent of Mapping Area A, the occurrence of biotite +/- hornblende as the dominant mineral 

phase(s), does appear to be consistent.  

5.1.2 Mapping Area B 

Mapping Area B is primarily underlain by two phases of granodiorite.  Below is a general description of 

the dominant lithologies: 
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• Phase 1 Granodiorite (Figure 4C) – Leucocratic to melanocratic; weakly foliated; medium 
grained to coarse grained; inequigranular; accessory minerals generally include hornblende and 
lesser biotite; weak to strong, pervasive hematite alteration of alkali feldspars common.   

• Phase 2 Granodiorite – Leucocratic to mesocratic; massive to weakly foliated; medium grained, 
occasionally fine grained; equigranular; accessory minerals vary from hornblende > biotite to 
biotite > hornblende to biotite alone; weak to strong, pervasive hematite alteration of alkali 
feldspars common.   

Phase 1 granodiorite is more prevalent on the eastern margin of Mapping Area B, and is characterized 

by the presence of mafic rafts, sills, sheets, and xenoliths (Figure 4D).  Apparent rafts of Phase 1 

granodiorite within Phase 2 granodiorite, suggest that the former is older than the latter. 

Field IRS measurements from Mapping Area B, undertaken on the granodioritic bedrock, indicate that 

the rocks varying from strong to extremely strong (R4-R6).  The majority of stations (71 of 91) in 

Mapping Area B yielded field strength test results of R6 (extremely strong) while 17 of 91 stations 

returned an IRS value of R5 (very strong).  Three stations were noted as having a field strength IRS 

value of R4 (strong). There was no systematic difference noted in intact rock strength between the 

Phase 1 and Phase 2 granodiorite. 

A suite of pink, granitic aplitic and pegmatite dykes and sills were observed to locally cross-cut both 

phases of granodiorite.  These granitic intrusions can occupy up to 15% of the rock volume in some 

outcrops (Figure 4E).  Generally, these contacts are chilled, occasionally they display sharp margins, 

and are very well healed.   

The eastern margin of Mapping Area B (Figure 3B) is underlain by the contact between mafic volcanic 

rocks of the Schreiber-Hemlo greenstone belt and granodiorite of the Crossman Lake batholith.  The 

contact is complex, with possible embayments and/or rafts of greenstone within the batholith and vice-

versa.   

North- to north-northeast-striking, green, massive and unzoned mafic dykes were observed in several 

locations (Stations 14SK020, 14SK021, 14SK023) to cross-cut all earlier rocks (Figure 4F).  One 

north-northeast-trending mafic dyke intrudes along the general trend of the greenstone belt-

granodiorite contact. The mafic dykes are 3-5 metres wide, and based on their consistent character 

they may represent examples of the same intrusive suite. Judging by their orientation in comparison to 

the regional geological setting, these mafic dykes are likely associated with either of the north-trending 

Marathon or northeast-trending Biscotasing suites.  

In general, the lithological observations made in Mapping Area B are consistent with the previous 

mapping results reported by Carter (1982). However, the greenstone belt-granodiorite contact is much 

broader than portrayed on existing maps (Figure 3B). This lithological heterogeneity continues a bit 

further west into the eastern portion of Mapping Area B.  However, the west-central and western 

portions of Mapping Area B are relatively homogenous with only minor variation in the relative 

abundance of accessory minerals and grain size.   

5.2 Bedrock Magnetic Susceptibility 

At each station, approximately five magnetic susceptibility readings were collected, dispersed evenly 

across the outcrop to provide a station average value. Additional magnetic susceptibility 
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measurements were collected and assigned to the corresponding rock type where multiple distinct 

lithologies were observed within a single rock outcrop.  

The complete dataset of magnetic susceptibility measurements is included in Appendix Table A.3. No 

previous ground-based magnetic susceptibility measurements were available for either of the mapping 

areas. 

5.2.1 Mapping Area A 

A total of 200 magnetic susceptibility measurements, representing 42 unique locations/lithologies, 

were collected within Mapping Area A.   The station average measurements range from 3.4 x 10-5 to 

8.1 x 10-3 SI with a mean average of 2.3 x 10-3 SI from all stations collected within the area.   

Twenty-six stations are representative of granodiorite, with an average reading of 2.4 x 10-3 SI and 

ranging from 3.4 x 10-5 to 8.1 x 10-3 SI.  Similarly, magnetic susceptibility readings in the granite unit 

based on 15 stations range from 4.2 x 10-5 to 6.0 x 10-3 SI, with an average of 2.2 x 10-3 SI.  Only one 

measurement was collected from the mafic rocks, with a reading of 2.9 x 10-4 SI. 

In Mapping Area A there is a negligible difference in magnetic susceptibility readings between 

granodiorite and granite, which is expected based on the similar mineral composition.  There is not 

enough data from mafic rocks in the area to provide a meaningful interpretation of their magnetic 

character at this stage. 

5.2.2 Mapping Area B  

In Mapping Area B, a total of 434 measurements were collected, representing 90 locations/lithologies.  

Station average measurements range from 6.4 x 10-5 to 2.9 x 10-3 SI with a mean average of 3.7 x 10-3 

SI.   

Of the 90 sets of magnetic susceptibility readings from Mapping Area B; 80 are representative of 

granodiorite, six of granite, and four of mafic rocks.  The average reading in the granodiorite unit is 3.2 

x 10-3 SI, and ranges from 1.5 x 10-4 to 2.0 x 10-2 SI.  In the granite, values range from 6.4 x 10-5 to 3.6 

x 10-3 SI, with an average of 1.7 x 10-3 SI.  Average readings from the mafic units are slightly higher 

than the granodiorite and granite units at 1.6 x 10-2 SI, and a range of 9.7 x 10-4 to 2.9 x 10-2 SI. 

Overall, magnetic susceptibility measurements are comparable with the data collected from Mapping 

Area A.   

5.3 Bedrock Structure  

Mapping areas A and B appear to be relatively structurally homogeneous.  No further sub-division into 

distinct structural domains was deemed to be necessary as a result of the current preliminary 

observations. Figures 5A through 5J provide summary rose diagrams and equal area lower 

hemisphere projections of measured structural data for Mapping Areas A and B.  The complete 

dataset of structural observations is included in Appendix Table A.5. 

Overall, the observed ductile structures across both mapping areas include a characteristically weak, 

but occasionally well-developed, foliation with a steep dip and an approximately east-trending (+/- 20°) 

strike.  An associated, weakly developed, mineral stretching lineation was observed in both mapping 
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areas and displays a consistently shallow plunge (0-20°) to either the east-southeast (110°) or west-

northwest (290°).   

 

5.3.1 Mapping Area A 

As displayed in Figure 5A the foliations within Mapping Area A have a mean strike and dip of 

085°/75°. At one station (14TLG047) gneissic layering was measured with a strike and dip of 108°/80°. 

Mineral stretching lineation data is compiled for Mapping Area A on Figure 5A and displays a shallow 

plunge (0-20°) and an approximate trend of 290° or 110°.   

5.3.2 Mapping Area B 

Figure 5B displays a contoured, equal area lower hemisphere projection of the ductile structure data 

collected within Mapping Area B. The dominant ductile fabrics observed in Mapping Area B were 

identified as foliation, however, primary igneous layering was also measured at four stations. The 

ductile fabric has a mean strike and dip of 103°/87°. Mineral stretching lineation data, compiled for 

Mapping Area B on Figure 5B, displays a shallow plunge (0-20°) and an approximate trend of 290° or 

110°.  An additional mineral stretching lineation measurement has a trend and plunge of 192°/17°.  

Also, one measurement, a slickenside lineation, displays a steeper plunge with a value of 72° and a 

trend of 317°.   

Very little information was previously available with respect to the bedrock structure of the Crossman 

Lake batholith. The observed easterly strike of the foliation in both Mapping Area A and Mapping Area 

B is consistent with the trend of ductile lineaments identified in the Phase 1 Lineament Interpretation 

(SRK, 2013), and foliation measurements from previous mapping (Carter, 1982).  The distribution of 

poles to the foliation may also define a north-trending girdle, which would be consistent with the 

orientation of regional-scale folds associated with north-directed (D3) shortening.  

5.4 Fracture Characterization and Spacing 

The brittle structure of the two mapping areas is described below based on the field observations of 

fractures.  The dataset of structural observations associated with fracture characterization is included 

in Appendix Table A.4. Field observations of fracture spacing were also undertaken in Mapping Areas 

A and B in order to provide some baseline geomechanical information for the Schreiber area. The 

reference material for the nomenclature used in the description of joint spacing is included in Table 3 

above. The observations associated with fracture spacing, included in the geomechanical 

characterization data set, are shown in Appendix Table A.5. 

5.4.1 Mapping Area A 

The brittle structure of Mapping Area A is characterized by four dominant fracture sets as shown in 

Figure 5C with both rose diagrams and equal-area lower hemisphere projections.  Three steeply-

dipping sets were observed, including south-southwest, east-west and northwest-striking fractures. In 

addition, one shallowly-dipping fracture set was observed. The fracture sets are described in more 

detail below.  
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Figures 5D through 5F show a closer look at fracture sets in Mapping Area A for individual subsets of 

the fracture data shown in Figure 5C, including joints, faults and veins respectively.  Two dominant 

sets of joints are shown in Figure 5D, one with a strike of 196° and dip of 90° and a second with a 

strike of 272° and dip of 80°.  An additional shallowly-dipping joint set is also identified (Figure 5D).  

Similarly, two dominant sets of faults are shown in Figure 5E, one with a strike of 190° and dip of 90° 

and a second with a strike of 317° and dip of 87°.  Finally, veins also show two dominant sets of 

structure in Figure 5F, one with a strike of 273° and dip of 79° and a second with a strike of 189° and 

dip of 80°.  All of these subsets are in general agreement with the overall parent dataset (fracture 

data) displayed in Figure 5D. 

Quartz and hematite were present as fracture infilling minerals in steeply-dipping fractures, along with 

epidote in the case of the south-southwest oriented structures.  Only hematite was observed in the 

shallowly-dipping fractures.  

Near Station 14TLG50 (Figure 3A), a 10 m wide sheared zone comprised of a biotite, muscovite and 

hornblende schist was observed to strike parallel to a northeast-trending topographic lineament. No 

convincing kinematic indicators were noted.  Relative timing relationship information within Mapping 

Area A was limited to observations from one station (14TLG45) displaying an apparent sinistral offset 

of a west-trending fracture by a south-southwest trending fault.  However, with the limited dataset of 

field observations it is too early to draw any specific conclusions based on these observations. 

Joint spacing within Mapping Area A is characterized by very blocky (10-40 cm) to blocky (30-100 cm) 

outcrops.  At over 50% of the stations visited (29 of 56 stations) the rocks were described as having a 

joint spacing of 10-40 cm (very blocky).  26 of the remaining stations were described as blocky, having 

a joint spacing of 30-100 cm while one station was characterized as blocky-disturbed (3-10 cm joint 

spacing). There was no systematic difference noted in joint spacing between the granodiorite and 

granitic intrusive phases. 

5.4.2 Mapping Area B 

The brittle structure of Mapping Area B is characterized by three dominant fracture sets (Figure 5G).  

These sets include north-northeast, east-southeast and northwest-striking, steeply-dipping, fractures 

and are described in further detail below.   

Figures 5H through 5J show a closer look at fracture sets in Mapping Area B for individual subsets of 

the fracture data shown in Figure 5G, including joints, faults and veins respectively.  Steeply dipping 

joints were observed within Mapping Area B with two dominant sets as shown in Figure 5H, one with a 

strike of 109° and dip of 83° and a second with a strike of 017° and dip of 80°.  Only one dominant set 

of faults is shown in Figure 5I and it has a strike of 148° and dip of 79°. Veins also show two dominant 

sets of structure (Figure 5J), one with a strike of 114° and dip of 79° and a second with a strike of 149° 

and dip of 68°.  All of these subsets are in general agreement with the overall parent dataset (fracture 

data) displayed in Figure 5G. In addition, several steeply south-dipping ductile shear bands were 

noted with an average strike of approximately 110°.The shear bands commonly contain a sheared 

quartz infill and hematite alteration. 

Apparent offset of aplite and pegmatite dykes by east-southeast trending faults is generally dextral.  

One example was observed of an east-southeast trending fault offsetting a north-northeast trending 
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fracture.  However, apparent fracture cross-cutting relationships are commonly spurious and not 

considered reliable, in the absence of other data. The east-southeast-striking shear bands have an 

apparent dextral offset. Again, with the limited dataset of field observations it is too early to draw any 

specific conclusions based on this outcome. 

Joint spacing within Mapping Area B is characterized by blocky (30-100 cm) outcrops at a majority of 

stations (67 of 91). At 18 of 91 stations visited the rocks were noted as having a joint spacing of 10-40 

cm (very blocky). A joint spacing of massive (>100 cm) was recorded at 4 of the 91 stations, and two 

stations were noted as blocky-disturbed with a joint spacing of 3-10 cm. The was no systematic 

difference noted in joint spacing between the Phase 1 and Phase 2 granodiorite or the granitic sills 

and dykes.  Rock quality was, however, poorer in one mafic dyke where a joint spacing in the blocky-

disturbed (3-10 cm) category was observed. 

The Phase 1 Lineament Interpretation identified three predominant structural orientations (SRK, 2013) 

including west-northwest (290°), northwest (320°) and a minor east-northeast orientation. As for 

Mapping Area A above, a comparison between the fracture sets in Mapping Area B and the existing 

lineament interpretation by SRK (2013) suggests that only the northwest-oriented features observed in 

the field show a direct correlation to the interpreted lineament orientations.   

5.5 Bedrock Exposure and Surface Constraints 

The Schreiber area is characterized, in general, as having large areas of exposed bedrock and only 

few isolated regions with overburden of significant (mappable) thickness (Figure 2). The road network 

is limited in terms of direct access to all parts of the mapping areas, especially Mapping Area A.  The 

following descriptions provide further observational detail on the extent of overburden and on the 

natural constraints to accessing the mapping areas.     

5.5.1 Mapping Area A 

Bedrock exposure in Mapping Area A is considered good, with much visible rock (Figures 6A and 6B).  

Valleys between the topographic highs are invariably filled with overburden of some thickness (Figure 

6C).  Access to Mapping Area A is difficult. Ultimately the observation team accessed Mapping Area A 

by helicopter over a three day period and even using this mode of transportation there were only 

sparse, readily-available, safe helicopter landing locations. Helicopter access is also very weather 

dependent as fog-filled valleys, a common morning condition at least in late fall, can preclude safe 

passage. Additionally, near vertical cliffs and an adjacent valley characterize a very rugged 

topography in the southern portion of Mapping Area A. This area requires care to be taken when 

traveling by foot due to large escarpments and rugged terrain.          

5.5.2 Mapping Area B 

Bedrock exposure in Mapping Area B is considered very good, with overburden cover generally in the 

0 – 2 m range and with visible rock common on topographic highs and along the edges of major 

lineaments.  Valleys between the topographic highs are filled with overburden of some thickness.  

Road access is excellent in Mapping Area B, with roads crossing the area from east to west with 

several trails/old road spurs north and south of the main access road (Figure 6D).  Steep valleys are 

present within Mapping Area B (e.g. south of the road network on the western portion of the area), but 

with care they are generally passable on foot.  The extreme southern end of Mapping Area B is only 
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accessible via helicopter.  Several camps exist off of the main access road into Mapping Area B with 

vehicle traffic along this road common (i.e. one - two cars a day).  

The Phase 1 Geoscientific Desktop Preliminary Assessment (AECOM, 2013a) found that the large 

expanse mapped as being exposed bedrock over the Crossman Lake batholith may exhibit patchy 

overburden, often less than 1 metre thick, and thickening on the flanks of, and between, bedrock hills. 

In general, the observations made during the OGGF activity, as described above are consistent with 

this understanding. 
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6 SUMMARY 

This report presents the results of the Phase 2 Observation of General Geological Features (OGGF) 

activity conducted in the Schreiber area.  Observations were made at select locations, with some 

requiring helicopter-access, within the two mapping areas (Mapping Area A and Mapping Area B; 

Figure 2) using the existing road and trail network, where possible (Figures 3A and 3B). The Phase 2 

OGGF activity was conducted using a consistent approach to confirm and ground truth the presence 

and nature of key geological features of the Crossman Lake batholith, including bedrock lithological, 

structural and geomechanical character, fracture character, bedrock exposure and surface 

constraints.  The work included planning, implementation and synthesis and reporting stages. Main 

results are summarized below and in Table 6. 

The majority of rocks in both of Mapping Area A and B are intrusive rocks that fall into the granitoid 

subclass (i.e. granodiorites and granites). Two phases of granodiorite, and granitic aplite and 

pegmatite dykes, are identifiable as distinct lithological phases in Mapping Area B.  In contrast, in 

Mapping Area A they are present in a heterogeneous mixture. Limited dioritoid rocks and mafic dykes 

and rafts were also identified. In general, the lithological observations are consistent with the previous 

mapping results reported by Carter (1981) and Carter (1982).  The observed ductile structure of the 

Crossman Lake batholith, across both mapping areas, includes a characteristically weak, but 

occasionally well-developed, foliation with a steep dip and an approximately east-trending (+/- 20°) 

strike.  An associated, weakly developed, mineral stretching lineation was observed in both mapping 

areas and displays a consistently shallow plunge (0°-20°) to either the east-southeast (110°) or west-

northwest (290°).  

Mafic dykes of two different suites were observed to crosscut the main granitoid host rock. One 

occurrence of a black, foliated dyke with amphibole represents one suite, while several examples of 

north- to north-northeast-striking, green, massive and unzoned, mafic dykes represent the other suite.  

One green mafic dike was observed to be 3-5 metres wide. Judging by their orientation in comparison 

to the regional geological setting, the green and massive mafic dykes are likely associated with either 

of the north-trending Marathon or northeast-trending Biscotasing suites. It is unclear which regional 

dyke suite the black foliated dyke is associated with. 

Bedrock magnetic susceptibility measurements were recorded at all station locations.  Overall, 

magnetic susceptibility measurements are comparable between Mapping Area A and Mapping Area 

B.  Granodiorite in Mapping Area A yielded an average reading of 2.4 x 10-3 SI (ranging from 3.4 x 10-5 

to 8.1 x 10-3 SI), while granite yielded an average of 2.2 x 10-3 SI (ranging from 4.2 x 10-5 to 6.0 x 10-3 

SI).  Granodiorite in Mapping Area B yielded an average reading of 3.2 x 10-3 SI (ranging from 1.5 x 

10-4 to 2.0 x 10-2 SI), while the granitic dykes yielded an average of 1.7 x 10-3 SI (ranging from 6.4 x 

10-5 to 3.6 x 10-3 SI). Average readings from the mafic units are slightly higher than the granitoid units 

at 1.6 x 10-2 SI (ranging from 9.7 x 10-4 to 2.9 x 10-2 SI). 

The brittle structure of the Crossman Lake batholith is characterized by four dominant discontinuity 

sets, including three steeply-dipping fracture sets striking to the south-southwest, west and northwest, 

as well as one shallowly-dipping set.  The latter shallow set was only observed in Mapping Area A. 

Quartz, hematite and epidote and chlorite were observed to be the dominant infilling minerals.  In one 

instance in Mapping Area A, an apparent sinistral offset of a west-striking fracture by a south-
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southwest-striking fracture set was interpreted.  In Mapping Area B, east-southeast-striking fractures 

and shear bands exhibit evidence of dextral movement, including, in one instance, an apparent dextral 

offset of a north-northeast-striking fracture. Additionally, north-trending topographic lineaments are 

present in both of Mapping Area A and Mapping Area B. One prominent west-northwest-trending 

topographic lineament that transects the northern portion of Mapping Area B is coincident with a 

previously mapped fault. In general, the northwest-striking fractures are the dominant control on 

topography in both of Mapping Area A and Mapping Area B.   

In general, the rocks of the Crossman Lake batholith have an intact rock strength that varies from 

strong to extremely strong (R4-R6).  There was no systematic difference noted in intact rock strength 

or joint spacing between the granodiorite and granitic intrusive phases.  Joint spacing within Mapping 

Area A is characterized predominantly as very blocky (10-40 cm) to blocky (30-100 cm), with local 

blocky-disturbed (3-10 cm) conditions.  Joint spacing within Mapping Area B is characterized 

predominantly as blocky (30-100 cm), with local massive (>100 cm) and blocky-disturbed (3-10 cm) 

conditions.   

The Schreiber area is characterized, in general, as having large areas of exposed bedrock and only 

few isolated regions with overburden of significant (mappable) thickness.  Visible rock was observed 

on the majority of the topographic highs and often on the edge of topographic lows across Mapping 

Area A and Mapping Area B.  Access to Mapping Area A is difficult with only limited helicopter landing 

locations and steep, impassable valleys.  Road access is excellent into the central part of Mapping 

Area B with roads crossing the area from east to west.  The extreme southern end of Mapping Area B 

is only accessible via helicopter. 
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Table 6 Summary of Geological Attributes by Mapping Area 

 

 

 

 

 

 

 

Domain Host Rock Character Fracture Characterization Bedrock Exposure and Surface Constraints 

Mapping Area A 

Northwest of the 
Township of Schreiber  

• Massive to weakly foliated, medium grained, occasionally fine grained, 
equigranular granodiorite to granite; 

• Host rock displays two phases of intrusion (granodiorite and granite), 
which are present in a heterogeneous mixture; 

• Measured magnetic susceptibility ranges from 3.4 x 10
-5

 to 8.1 x 10
-3

 
with a mean average of 2.3 x 10

-3
. There is a negligible difference in 

magnetic susceptibility readings between granodiorite and granite 

• Very strong to extremely strong (R5-R6) 

• Four dominant fracture sets: three steeply-dipping and one shallowly-
dipping fracture sets (including joints, veins and faults); 

• Two dominant sets of faults: 

• One set with a strike of 190° and dip of 90°  

• Second set with a strike of 317° and dip of 87°   

• Two dominant steeply dipping joint sets, striking 196° and 272° and dip 
of 80°, in addition to a   shallowly-dipping joint set; 

• Joint spacing is very blocky to blocky;  

• Overall fracture density is moderate to sparse. 

• Bedrock exposure is good; 

• Valleys between topographic highs are invariably filled with overburden 
of some thickness; 

• Access is difficult, with a limited road network and limited helicopter 
landing locations;      

• Near vertical cliffs and adjacent valleys make the southern portion of 
this area largely impassible on foot.           

Mapping Area B 

Northeast of the 
Township of Schreiber 

• Two phases of granodiorite: 

• Phase 1 Granodiorite is weakly foliated, medium to coarse grained, 
and inequigranular.  

• Phase 2 Granodiorite is massive to weakly foliated, medium 
grained, occasionally fine grained, and equigranular.   

• Phase 1 granodiorite more prevalent on the eastern margin, and 
characterized by the presence of mafic rafts, sills, sheets, and 
xenoliths; 

•  Granitic aplitic and pegmatite dykes and sills locally observed, 
comprising up to 15% of the rock volume in some outcrops;  

• N- to NNE-striking mafic dykes (Marathon or Biscotasing suite) 
observed in several locations; 

• Average magnetic susceptibility in granodiorite is 3.2 x 10
-3

, and ranges 
from 1.5 x 10

-4
 to 2.0 x 10

-2
.  In the granite, values range from 6.4 x 10

-5
 

to 3.6 x 10
-3

, with an average of 1.7 x 10
-3

;  

• Very strong to extremely strong (R5-R6). 
 

• Three dominant steeply-dipping fracture sets, including joints, faults, 
and shear zones; 

• Only one dominant set of faults observed, with a strike of 148° and dip 
of 79°;   

• Two steeply dipping joints sets, striking 109° and 017°; 

• Several steeply south-dipping ductile shear bands observed with an 
average strike of approximately 110°; 

• No significant fault damage zones observed; 

• Joint spacing is block to very blocky; 

• Overall fracture density is moderate to sparse. 

• Bedrock exposure is very good  

• Valleys between topographic highs are invariably filled with overburden 
of some thickness;  

• Road access is excellent, with roads crossing the area from east to 
west with several trails/old road spurs north and south of the main 
access road;  

• Steep valleys are present, but with care they are generally passable on 
foot.   

• Extreme southern end only accessible via helicopter.   
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