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SUMMARY 
This prospecting and geotechnical report describes the 2011 summer and fall field exploration programs 

completed by Bjorkman Prospecting on behalf of Champion Bear Resources on the company’s Eagle 

Rock Property located in the Kenora Mining Division in north-western Ontario (Fig. 1).  The program 

involved prospecting and lithogeochemical sampling, geological mapping, petrography, and trenching 

activities including excavation, rock washing and mapping.   

The Eagle Rock property overlies the Entwine Lake Intrusive Complex (~5-10km x 35km) which is host 

to the reef-like Campbell Zone Cu-Ni-Au-Pt-Pd mineralization.  The Campbell Zone is a 5-20m thick 

horizon with typical grades of ~1.0g/t Au+Pt+Pd and ~0.5% Cu+Ni.  It is hosted by the gabbroic-dioritic 

phase of the intrusion which occurs dominantly in the northern and southern portions of the western 

lobe. 

The objectives of the summer prospecting and mapping program was to: (i) prospect and sample 

sulphide targets and trends associated with the Campbell Zone mineralization located in the western lobe 

of the Entwine Intrusive Complex, (ii) to systematically sample the under-explored eastern portion of 

the Intrusion, (iii) to map and sample the Campbell Zone in detail, (iv) to survey the Campbell Zone 

with a Beepmat instrument, and (v) to map the New West Zone.   

The objective of the fall trenching and prospecting program was to further investigate prospective areas 

found by the summer program in preparation for winter drilling.     

The 48 day Summer Program at Eagle Rock commenced on June 1
st
, 2011 and was performed by 

rotating 2-3 two-man crews.  678 samples were collected and submitted to Activation Laboratories in 

Dryden for Cu-Au-Pt-Pd and 31 element ICP analyses.  21 samples were taken for thin section work and 

submitted to the petrographic lab at Lakehead University.  The summer program was supervised by 

Katarina Bjorkman, of Bjorkman Prospecting, and team members included Ruth Bjorkman, Veronique 

Bjorkman, Aaron Bjorkman, Ashley Lange, Anthony Burkholder, Byron Burkholder, Willis Brubaker, 

Hannah Bjorkman, Karla Bjorkman, Chris Coban, Stephan Roy, prospectors, geotechnicians. 

The 18-day Fall Program at Eagle Rock commenced on September 22
nd

, 2011 (2 days), October 4
th

, 

2011 (2 days) and October 15
th

, 2011 (14 days).  It was supervised by Katarina Bjorkman, of Bjorkman 

Prospecting.  Excavation was performed by Blain Davidson, with mob-demob done by Norm M
c
Quaker.  

Prospecting was carried out by Veronique Bjorkman and Ashley Lange.  Rock washing was completed 

by Bjorn Bjorkman and Veronique Bjorkman or Ashley Lange.   Trench mapping was done by Katarina 

Bjorkman.   45 samples were collected and submitted to Activation Laboratories in Thunder Bay for Cu-

Au-Pt-Pd and ICP analyses. 
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2011 Summer Program Quick Facts 

Field Program Start 

Date 

June 1
st
, 2011 Est.  # of traverses 75 

Field Program Finish 

Date 

July 25
th

, 2011 ~ Traverse Lengths  3- 4 km 

Mob – de-Mob 4 Days  # of Claims 

Sampled 

60 

Field Days Prospecting 48 Days # of Claim Units 707 

Field Days Mapping 38 Days   

# of Samples Collected 678   

# of Prospectors 1-3 Teams of 2 Laboratory Activation Labs 

# of Man Days 

TotTotaProspecting 

235 Elements Analysed Au, PGE by fire assay 

# of Geologist Man Days 48 
+ 31 Element ICP 

Package 

Incl: Cu, Ni, Ag, As, 

Bi, Co, Cr, Cu, Fe, 

Mo, Ni, Pb, Sb, Sn, W, 

Zn,  S, Ti, Zr, Ba, Y 

# of Prospector Man Days 97 

# of Helper Man Days 167 

 

2011 Fall Program Quick Facts 

Field Program Start 

Date 

September 22
nd

, 2011 Est.  # of traverses 3 

Field Program Finish 

Date 

October 28
th

, 2011 ~ Traverse Length  2.5 km 

Mob – de-Mob 3 days  # of Claims 

Sampled 

60 

Field days trench/grid prep 4 days # of Claim Units 707 

Excavator Days 

 

5 (+ 2 Mob-demob)   

Rock Washing Days 7   

Trench Mapping Days 6.5   

Field Days Prospecting 2.5 Days   

  Laboratory Activation Labs 

# of Man Days 

DaysProspecting 

60 Elements Analysed Au, PGE by fire assay 

# of Prospectors 1 Teams of 1-2 
+ 31 Element ICP 

Package 

Incl: Cu, Ni, Ag, As, 

Bi, Co, Cr, Cu, Fe, 

Mo, Ni, Pb, Sb, Sn, W, 

Zn,  S, Ti, Zr, Ba, Y 

  

# of Samples Collected 45 
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INTRODUCTION 
Karl Bjorkman Prospecting was contracted by Champion Bear Resources Ltd. to conduct prospecting, 

lithogeochemical sampling and geologic mapping on portions of the Eagle Rock Property.   Select areas 

were targeted for the prospecting and sampling in the western lobe of the intrusion and a regulated 

traverse and sampling pattern was followed for the eastern tail.  Mapping was concentrated near the 

Campbell Zone.  Summer field exploration activity was performed from June 1
st
, 2011 to July 25

th
, 

2011.  A fall program of trenching, prospecting, line-cutting and ground mag and IP geophysical surveys 

was planned to follow up on targets generated by the summer program, but field activities were cut 

short.  A mechanical stripping program was completed and prospecting and mapping were started.  Fall 

Field work commenced October 15
th

, 2011 and ended October 28
th

, 2011 with preparation days in 

September 22-23
rd

, 2011 and October 4-5
th

, 2011. 

LOCATION, ACCESS, AND PHYSIOGRAPHY 

Location  

    Long – Lat   92o 39’ 23” E, 49o 12’ 36” N 

   UTM   525,025m E, 5,450,860m N (NAD83 Zone15) 

  NTS   52F/02 NE 

 

The Eagle Rock Property lies 65km south of Dryden, Ontario, and 80km NE of Fort Frances, Ontario 

(Figure 1).   

Access 

Access to the property is by driving 90 kilometres southwest from Dryden on paved Highway 502 then 

17 km east along the Trout Logging Road to the northwestern property boundary.   To access the Main 

Campbell Zone drive to ~ 19.5km on the Trout Road, and head south for 500m on an old drill road.  The 

Trout Logging Road continues eastward along the northern boundary of the property over to the Tesup 

Road at ~40km.   Alternate access to the property is by Highway #11 ~12km west of Mine Centre, then 

north on the Turtle River Road for approximately 39 km, then north (keep left) on the Tesup Road for ~ 

26km to the southeastern property boundary.   Several forest access roads run south of the Trout Road to 

access cut-over blocks and provide access to the property.  The southern boundary of the property is 

accessible by float equipped aircraft or by boat from Entwine Lake.  There are ATV trails to the 

northeastern and northwestern ends of Entwine Lake 

Physiography 

The property is located on the Canadian Shield in the Boreal Forest.  There is a mix of rounded 

outcropping hills and drift-covered plains dotted by small (1-3 km) lakes and swamps.  Entwine Lake is 

the largest lake on the property at 11.5km long.  Birch, poplar, jack pine, white spruce and black spruce 

are the dominant tree species; balsam fir, white pine, maple, black ash and eastern white cedar are also 

present.  Much of the property has been logged within the last ten years by forestry companies including 

the area around the Campbell Zone grid and a large portion over the eastern part of the property.  
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Elevations on the property range from 380m in the east to over 470m in the west and topography often 

follows north-northeast trending regional structures/lineaments.  On the Campbell Zone grid, elevations 

range from 415m to 440m.  A broad northwest trending creek/wetland crosses the grid beside the 

baseline and separates the hills and outcrops of the Campbell Zone to the north from the swamp, 

wetlands, and black spruce forests of the south.   

 

 

Figure 1:  Location of the Eagle Rock Property (outlined in black) over the Entwine Lake Intrusive Complex (in turquoise).  Access 

is by driving ~90km south from Dryden along Highway 502, then 17km east along the Trout Logging Road which traverses the 

northern part of the property over to the Tesup Logging Road to the east. 

CLAIM GROUP  
The Eagle Rock Property consists of 60 contiguous unpatented mining claims comprised of a total of 

707 units (Figure 2, 3).  All claims outlined are in good standing and are held 100% by Champion Bear 

Resources Ltd (Table 1).  The claims are located in the Eagle Rock Lake Area (G-2672), Kinewan Lake 

Area (G-2680), Islets Lake Area (G-0533), and Eltrut Lake Area (G-0523) of the Kenora Mining 

Division.   
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A portion of the claims are subject to two different Option agreements with vendors Robert Fairservice 

and Michael R.Stares, Stares Contracting Corp. 

 

Champion Bear Resources Ltd in a Junior Mining Company with offices in Calgary Alberta at the 

following address: 

T2T 3C4 05 - 9th Street, S. W 

2005 - 9th Street, S. W. 

Calgary, Alberta 

T2T 3C4 

 

 



 

 

 

Figure 2: Eagle 

Rock claim group, 

from MNDM 

CLAIMaps 

website, January 

2012. 
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Figure 3:  

Eagle Rock 

claim group, 

with claim 

numbers.



 

 

Table 1: Claims of the Eagle Rock Property (59 claims comprised of a total of 691 units recorded in the 

name of Champion Bear Resources Ltd.). 

Townshi
p/Area 

Claim 
Number 

Record-
ing Date 

Claim 
Due 
Date 

Sta
-
tus 

% 
Option 

Work 
Requi
r-ed 

Total 
Applied 

Tota
l 
Rese
rve 

Claim 
Units 

EAGLE ROCK 
LAKE AREA 1174874 

1999-Oct-25 
2015-Feb-
24 

A 100% $3,600 $46,800 
$394,1
87 

9 

EAGLE ROCK 
LAKE AREA 1239513 

2000-Jul-21 
2013-
Nov-20 

A 100% $2,400 $26,400 $0 6 

EAGLE ROCK 
LAKE AREA 3017949 

2008-Aug-18 
2013-Aug-
18 

A 100% $4,800 $14,400 $0 12 

EAGLE ROCK 
LAKE AREA 3017950 

2008-Aug-18 
2012-Aug-
18 

A 100% $6,000 $12,000 $0 15 

EAGLE ROCK 
LAKE AREA 3017951 

2008-Aug-18 
2013-Aug-
18 

A 100% $5,600 $16,800 $0 14 

EAGLE ROCK 
LAKE AREA 3017952 

2008-Aug-18 
2012-Aug-
18 

A 100% $6,000 $12,000 $0 15 

EAGLE ROCK 
LAKE AREA 4206827 

2006-Aug-28 
2014-Aug-
28 

A 100% $2,000 $12,000 $0 5 

EAGLE ROCK 
LAKE AREA 4206834 

2006-Aug-28 
2014-Aug-
28 

A 100% $3,600 $21,600 $0 9 

EAGLE ROCK 
LAKE AREA 4206835 

2006-Aug-28 
2013-Aug-
28 

A 100% $642 $16,158 $0 2 

EAGLE ROCK 
LAKE AREA 4206839 

2007-Apr-11 
2014-Apr-
11 

A 100% $1,600 $8,000 $0 4 

EAGLE ROCK 
LAKE AREA 4206840 

2007-Apr-18 
2014-Apr-
18 

A 100% $400 $2,000 $0 1 

EAGLE ROCK 
LAKE AREA 4206841 

2007-Apr-18 
2014-Apr-
18 

A 100% $800 $4,000 $0 2 

EAGLE ROCK 
LAKE AREA 4206842 

2007-Oct-22 
2013-Oct-
22 

A 100% $4,000 $16,000 $0 10 

EAGLE ROCK 
LAKE AREA 4219381 

2007-Oct-22 
2012-Oct-
22 

A 100% $6,000 $18,000 $0 15 

EAGLE ROCK 
LAKE AREA 4219382 

2007-Oct-22 
2012-Oct-
22 

A 100% $6,000 $18,000 $0 15 

EAGLE ROCK 
LAKE AREA 4219383 

2007-Oct-22 
2012-Oct-
22 

A 100% $6,000 $18,000 $0 15 

EAGLE ROCK 
LAKE AREA 4219384 

2007-Oct-22 
2012-Oct-
22 

A 100% $5,600 $16,800 $0 14 

EAGLE ROCK 
LAKE AREA 4221037 

2008-Mar-31 
2013-
Mar-31 

A 100% $6,000 $18,000 $0 15 

EAGLE ROCK 
LAKE AREA 4221038 

2008-Mar-31 
2013-
Mar-31 

A 100% $3,600 $10,800 $0 9 

EAGLE ROCK 
LAKE AREA 4221375 

2008-Mar-31 
2013-
Mar-31 

A 100% $4,800 $14,400 $0 12 

EAGLE ROCK 
LAKE AREA 4221376 

2008-Mar-31 
2013-
Mar-31 

A 100% $3,600 $10,800 $0 9 

EAGLE ROCK 
LAKE AREA 4221377 

2008-Mar-31 
2013-
Mar-31 

A 100% $4,800 $14,400 $0 12 

EAGLE ROCK 
LAKE AREA 4221378 

2008-Apr-23 
2013-Apr-
23 

A 100% $6,000 $18,000 $0 15 

EAGLE ROCK 
LAKE AREA 4221379 

2008-Aug-18 
2012-Aug-
18 

A 100% $4,000 $8,000 $0 10 

EAGLE ROCK 
LAKE AREA 4221380 

2008-Aug-18 
2012-Aug-
18 

A 100% $4,800 $9,600 $0 12 

EAGLE ROCK 
LAKE AREA 4247824 

2011-May-16 
2013-
May-16 

A 100% $1,600 $0 $0 4 

EAGLE ROCK 
LAKE AREA 4263634 

2011-May-16 
2013-
May-16 

A 100% $6,000 $0 $0 15 

EAGLE ROCK 
LAKE AREA 4263635 

2011-May-16 
2013-
May-16 

A 100% $6,000 $0 $0 15 

EAGLE ROCK 
LAKE AREA 4263636 

2011-May-16 
2013-
May-16 

A 100% $1,600 $0 $0 4 

http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=1174874%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=1239513%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=3017949%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=3017950%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=3017951%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=3017952%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4206827%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4206834%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4206835%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4206839%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4206840%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4206841%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4206842%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4219381%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4219382%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4219383%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4219384%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4221037%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4221038%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4221375%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4221376%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4221377%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4221378%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4221379%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4221380%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4247824%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4263634%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4263635%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4263636%20
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Townshi
p/Area 

Claim 
Number 

Recordin
g Date 

Claim 
Due 
Date 

Sta-
tus 

% 
Opti
on 

Work 
Requir
ed 

Total 
Applied 

Total 
Reserv
e 

Clai
m 
Units 

EAGLE ROCK 
LAKE AREA 4263636 

2011-May-16 
2013-May-
16 

A 100% $1,600 $0 $0 4 

EAGLE ROCK 
LAKE AREA 4263637 

2011-May-16 
2013-May-
16 

A 100% $6,000 $0 $0 15 

EAGLE ROCK 
LAKE AREA 4263638 

2011-May-16 
2013-May-
16 

A 100% $5,600 $0 $0 14 

EAGLE ROCK 
LAKE AREA 4263639 

2011-May-16 
2013-May-
16 

A 100% $800 $0 $0 2 

EAGLE ROCK 
LAKE AREA 4263640 

2011-May-16 
2013-May-
16 

A 100% $3,200 $0 $0 8 

EAGLE ROCK 
LAKE AREA 4263641 

2011-May-16 
2013-May-
16 

A 100% $2,400 $0 $0 6 

EAGLE ROCK 
LAKE AREA 4264681 

2011-May-16 
2013-May-
16 

A 100% $1,600 $0 $0 4 

EAGLE ROCK 
LAKE AREA 4264682 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

EAGLE ROCK 
LAKE AREA 4264683 

2011-May-16 
2013-May-
16 

A 100% $3,200 $0 $0 8 

EAGLE ROCK 
LAKE AREA 4264684 

2011-May-16 
2013-May-
16 

A 100% $2,800 $0 $0 7 

EAGLE ROCK 
LAKE AREA 4264685 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

EAGLE ROCK 
LAKE AREA 4264686 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

EAGLE ROCK 
LAKE AREA 4264688 

2011-May-16 
2013-May-
16 

A 100% $4,400 $0 $0 11 

EAGLE ROCK 
LAKE AREA 4264689 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

EAGLE ROCK 
LAKE AREA 4264691 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

EAGLE ROCK 
LAKE AREA 4264692 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

EAGLE ROCK 
LAKE AREA 4264693 

2011-May-25 
2013-May-
25 

A 100% $1,200 $0 $0 3 

EAGLE ROCK 
LAKE AREA 4264695 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

EAGLE ROCK 
LAKE AREA 4265401 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

EAGLE ROCK 
LAKE AREA 4265402 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

EAGLE ROCK 
LAKE AREA 4265407 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

ELTRUT LAKE 
AREA (KEN) 4265413 

2011-May-16 
2013-May-
16 

A 100% $5,600 $0 $0 14 

ISLETS LAKE 
AREA (KEN) 4264696 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

ISLETS LAKE 
AREA (KEN) 4264697 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

ISLETS LAKE 
AREA (KEN) 4264698 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

ISLETS LAKE 
AREA (KEN) 4265404 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

ISLETS LAKE 
AREA (KEN) 4265405 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

ISLETS LAKE 
AREA (KEN) 4265406 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

ISLETS LAKE 
AREA (KEN) 4265410 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

ISLETS LAKE 
AREA (KEN) 4265411 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

ISLETS LAKE 
AREA (KEN) 4265412 

2011-May-16 
2013-May-
16 

A 100% $6,400 $0 $0 16 

 

http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4263636%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4263637%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4263638%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4263639%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4263640%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4263641%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4264681%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4264682%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4264683%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4264684%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4264685%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4264686%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4264688%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4264689%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4264691%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4264692%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4264693%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4264695%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4265401%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4265402%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4265407%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4265413%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4264696%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4264697%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4264698%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4265404%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4265405%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4265406%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4265410%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4265411%20
http://www.mci.mndm.gov.on.ca/Claims/Cf_Claims/clm_cssm.cfm?Claim_View__Claim_Number=4265412%20
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GEOLOGY 

Regional Geology  

The Entwine Lake Intrusion (ELI) is situated adjacent to the western boundary of the Central Wabigoon 

sub-province within the Superior Province of the Canadian Shield (Stone, 2000) and is included in the 

Marmion Terrane based on Nd Isotopic data (Tomlinson et al, 2004) (Fig. 4).   The boundary with the 

Quetico metasedimentary Subprovince to the south is sharp and marked by the dextral Quetico Fault.   

Western, northern and eastern boundaries are cryptic and based on correlative Nd isotopic boundaries 

and greenstone composition.  The central region of the Wabigoon Subprovince is dominated by 

granitoid rocks with small greenstone belts whereas the eastern and western Wabigoon Subprovinces are 

greenstone-dominated (Stone, 2000; Tomlinson et al, 2004).  The 3.0 Ga Marmion Lake Batholith is 

located in the southern portion and dominates the Marmion Terrane.  It is ~100km x 30km and 

comprised of fine to medium grained, biotite-chlorite trondhjemite, and quartz diorite.  In the western 

portion, the White Otter Batholith (2.6 – 2.7 Ga) is a biotite granodiorite to granite intrusion lying just 

east of the ELI. 

 

Figure 4: Simplified geological maps of the Wabigoon and Winnipeg River Subprovinces.  Subprovince boundaries and selected 

ages in Ga are shown above, where the Wabigoon Subprovince is subdivided to separate the predominantly granitoid central  

portion from the predominantly volcanic western and eastern portions.  Terrane boundaries based on Nd isotopic values and 

geology are shown below.  Modified from Tomlinson et al (2004). 
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Entwine Lake Intrusion 
The neo-Archean (2.78-2.70 Ga) ELI is tadpole-shaped and trends northwest, extending over 35km.  It 

has been classified as a sanukitoid (Stone, 2000; Arnold et al, 2000), which is a high-Mg, Ni, Cr and K, 

intermediate to felsic intrusive rock.   It is highly magnetic and was found by a regional magnetic survey 

in which it shows up clearly as a magnetic high (Fig. 5).  The dominant rock type is monzonite to 

monzodiorite.  A thin septa of amphibolite lies between the between the ELI and the tonalite and 

granodiorite gneisses of the Irene-Eltrut Lake Batholiths which form the local basement (Fig. 6).  The 

following is a summary of the main phases of the ELI listed in order of occurrence:  

(1) Foliated meta-monzonite/monzodiorite forms the ~20km eastern tail of the intrusion.  It is 

medium to coarse-grained and pink to mauve.  The foliation strikes at 330° and dips steeply to 

the north.  Only trace amounts of sulphides were noted. 

(2) Massive monzonite/monzodiorite is the dominant rock type in the western lobe, both in the 

centre and along the rim.  It is geochemically similar to unit (1), typically pink to mauve in 

colour, massive or feldspar-phyric and often foliated.  This may be part of unit (1) or may occur 

after unit (3) as suggested by Stone (2000) and Arnold et al (2000). 

(3) Amphibole-augite diorite/gabbro-gabbronorite occurs circularly in the western lobe of the 

intrusion, except where it is cut by unit (4).  This phase varies from medium-grained to very 

coarse-grained, and is light grey to a dark mauve with variations of 10-55% mafic minerals 

defining magmatic layering.  This unit is host to the Campbell Zone in the north and numerous 

sulphide showings forming a circular trend around the western lobe. This unit is dioritic to 

gabbroic based on the anorthite content of the unaltered plagioclase, plagioclase colour and % 

mafic minerals, but for brevity, the remainder of this report refers to these rocks as gabbro or 

gabbronorite.   

(4) K-feldspar megacrystic-bearing pyroxene monzonite/monzodiorite cuts phases 1-3 of the 

intrusion.  It is found in the northwest and central portions of the western lobe of the intrusion 

(Fig. 5) where it is 5 x 1.3km and 3.5 x 1.5km respectively.  It is geochemically similar to units 

(1) and (2) but contains <3cm K-feldspar megacrysts in a medium to coarse-grained matrix and 

is pink to mauve in colour.  

(5) Pyroxenite or Hornblendite dikes and inclusions (typically <300m) are found in all rock types, 

the largest of which forms a 2 km oval plug in the eastern tail.  Pyroxenite is coarse-grained, dark 

green to black and contains up to 5% sulphides (pyrrhotite ± chalcopyrite ± pyrite). 

The ELI has been affected by metamorphism to the upper greenschist facies and by hydrothermal 

alteration.  In many places primary pyroxene has altered to hornblende, chlorite, epidote and biotite, and 

the primary mauve Ca-plagioclase feldspars have altered to white or pale green Na ± K Feldspar.  The 

hydrothermal alteration is strongest in proximity to large-scale structures, mostly north-northeast 

trending faults.  The large structures are magnetic lows, which represent magnetite alteration to non-

magnetic ferric minerals such as pyrite.   



 

 

 

Figure 5: Regional 

Magnetic Map, 

Eagle Rock claim 

group



 

 

 

Figure 6:  Regional geology of the Entwine Lake Area by and Stone et al (1998, map P3386; east side), and Stone and Halle (1999, map P3400; west side).  
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Figure 7: 

Claims held 

by Champion 

Bear over the 

Entwine 

Lake 

Intrusion.



 

 

Campbell Zone  
The Campbell Zone occurs within the 

gabbroic-dioritic phase of the ELI as a 

reef-like horizon exposed at surface for 

over 1200m, and extending to over 200m 

depth (Fig 10).  The mineralized horizon is 

sub-parallel with magmatic layering, and 

occurs locally within a leucogabbronorite, 

and a varitextured gabbro.  The zone 

strikes northwest and dips at ~60° to the 

southwest and is between 3 to 20 metres 

thick, averaging 8-10m thick.   

The mineralization consists of up to 10% 

disseminated chalcopyrite, pyrrhotite ± 

pentlandite.  The sulphides are typically 

medium-grained and interstitial to silicate 

minerals but also as inclusions within 

silicates.  Telluride and electrum have also 

been noted by previous workers.  

Mineralized outcrops are typically rusty 

and crumbly on the surface, but in many 

places there is no surface gossan. 

There is a consistent correlation between 

copper and precious metals.  The relative 

abundance of precious metals is relatively 

consistent at 2:3:5 Au:Pt:Pd as well as the 

base metals at 6.8:1 Cu:Ni.   

Average grades from the latest Campbell 

Zone drilling (2009) are: 0.23 g/t Au, 

0.31g/t Pt, 0.52g/t Pd, 0.45% Cu, 0.07% Ni, 

1.23% S over 13.9m. 

Other sulphide occurrences are located 

within the diorite-gabbro phase of the 

intrusion, as a circular trend in the 

western lobe.  The 2011 field exploration 

focussed on the Campbell Zone, historical 

occurrences, and underexplored portions of the ELI. 

Figure 8.:  Legend for OGS 

map P3400 



 

 

PREVIOUS WORK  
 

1961 GSC – regional airborne magnetics identifies 35km long oblong magnetic high feature (Map 

1152G) 

1962  Staking – 93 claims staked after release of the GSC aeromagnetic map 1152G. No work reported 

but prospecting and exploration were carried out. 

1965  ODM –-- J. Davies creates a preliminary map of diorite and monzonite, and identifies at least 3 

sulphide showings associated with the magnetic feature; recommends systematic prospecting. 

(Map P.0292, 1”=1/2 mile). 

1968  Kennco Exploration Ltd. – trenched, mapped, and sampled 4 zones of weak Cu mineralization 

on the south shore of Entwine Lake found by prospecting. 

1969-74 Noranda Inc. -- explored for Cu.   Drilling, trenching, and ground magnetics (EM and test IP) 

were completed at the Campbell Zone (called Jocko Lake, 10 holes, 1009m, JL70/73/74 series) 

and at Showings “A” and “C” (1 hole) located 5km to the south near Entwine Lake.  Cu-Ni 

results were reported at Campbell but they did not analyse for Pt or Pd. 

1974  ODM – the Entwine Lake area was included as part of regional compilation series (P965, 1”=2 

miles). 

1987-88 BP Resources Canada Ltd. (-Southern Era) – re-sampled Noranda core for PGM’s, and then 

staked 617 claims to cover most of the intrusion.  They completed a detailed Aerodat Heli-Mag –

VLF survey (1070km) over the entire property and completed detailed mapping drilling at the 

Campbell Zone (9 holes, 1112m, EL88-01, -09) and reported Cu-Au-Pt-Pd results.   

1998  OGS – included in regional mapping by McWilliams (OFR5979). 

1999 – 2000 OGS – D. Stone completes detailed mapping and analysis of the Entwine Lake Intrusion 

(P.3386, 1998, 1:50,000; P.3400, 1999, 1:50,000; OFR6021, 2000). 

2002  OGS/MERC -- J. Arnold completes detailed mapping as part of M.Sc. thesis (Laurentian Univ.) 

(Map P.3516, 2002, 1:20,000). 

1999 – 2008 Champion Bear Resources – completed drilling (65 holes, 9434m, ER-01 to -49; ER08-

01 to -13; and W-1 to -3), geological mapping, ground magnetic and IP surveys, and high-

resolution AMAG (Terraquest, 2005), preliminary metallurgical analysis of the core (in 2001 by 

Process Research Associates), and petrographic study (2003, L. Capri). Almost all work, 

including all the drilling, was conducted at the Campbell Zone and immediate area. 

 1999-2000: Champion Bear completes 23 Diamond Drill holes totalling 2,197 metres. 
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2000: Champion Bear completed 32 kilometres of line cutting over the southeastern extension of 

the known Campbell Zone and completed geological mapping over parts of this grid. 

2000-2001: Champion Bear completes an additional 23 Diamond Drill holes totalling 2,874 

metres. 

2000-2001:  Jason Arnold completes  MSc. thesis  (see OFR 16. Project Unit 99-026070, 2001).  

2001: Champion Bear contracted Process Research Associates Ltd. ("PRA") of Vancouver, 

British Columbia to carry out Preliminary metallurgical test work.  

2002: Champion Bear conducts field visit, some resampling of core and some prospecting. 

2002-2003: J. Scoates and L. Cabri completed for Champion Bear a mineralogical, petrographic 

and metallurgical study of the Campbell Zone. 

2004: Champion Bear field trip, lithogeochemical sampling and limited georeferencing of 

previous drill holes. 

2005: Champion Bear performs limited tests core for magnetic susceptibility 

2007: Champion Bear completes 3 diamond drill holes totalling 953.6 metres. Further magnetic 

susceptibility tests of drill core. 

2009 Champion Bear Resources – completed drilling at the Campbell Zone (9 holes, 2500.7m, 

ER09-14 to ER09-22).  All holes intersected mineralization with average grades of 0.23 g/t Au, 

0.31g/t Pt, 0.52g/t Pd, 0.45% Cu, 0.07% Ni, 1.23% S over 13.9m. 

2010 Champion Bear Resources completes prospecting and lithogeochemistry over the Campbell 

Zone and historical targets and trends as well as minor reconnaissance prospecting via Bjorkman 

Prospecting.  The highest surface values for the program occur over the northwest Campbell 

Zone (2.05 ppm PM, __% BM).  There is a regional trend of elevated Cu-PGM values running 

southeast of the Campbell Zone. 
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CURRENT WORK 

2011 SUMMER PROGRAM 

The summer exploration program at Eagle Rock entailed (1) regional prospecting and 

lithogeochemistry, and (2) geologic mapping and petrography and (3) a BeepMat survey of the 

Campbell Zone Area.   

Program Logistics 

Summer field exploration activity was performed from June 1
st
, 2011 to July 25

th
, 2011.  A camp was set 

up southeast of the Campbell Zone, down an old logging road running south of the Trout Road (Fig. 9).  

A bush bungalow was used as a kitchen and dining area, as well as sleeping quarters, and a prospector 

tent was set up as a field office and sleeping quarters.  Two additional personal tents were used as 

sleeping quarters.  During the summer portion, there were two rotating prospecting teams of two, a 

mapping team, and a rotating camp cook/technician.  Camp supplies were obtained from Dryden, Fort 

Frances or Atikokan, but samples were taken to the Activation Labs drop-off in Dryden.  Katarina 

Bjorkman supervised the program and was on site for much of the work. 

 

Figure 9: Field Camp on the Eagle Rock property. 

Safety equipment included personal PPE, two-way radios, and a satellite phone.  Prospecting and 

mapping was done in teams of two consisting of one prospector (or geologist) and one prospector 

helper.  Areas were mostly accessed by pick-up trucks and ATV; a boat was also used to access areas 

around Entwine Lake. 
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Regional Prospecting and Lithogeochemistry 

The objectives of the prospecting and lithogeochemistry program were to look for Cu-Ni-PGM 

mineralization by prospecting around recognized targets in the western lobe, and by sampling the 

unexplored eastern tail along methodical traverses.  Detailed prospecting was conducted around targets 

based on historical sulphide occurrences on maps and in reports and on magnetic anomalies.  The 

resulting targets form a circular trend in the western lobe (Fig. 10).   Old blasted pits were noted at some 

of these previously recognized sulphide showings which looked similar in size and style to the blasted 

pits along the Campbell Zone.   Most targets had elevated sulphide content, but the host rock was often 

different from the Campbell Zone leucogabbronorite. 

 

Figure 10:  Map showing prospecting targets and area of 2011 field map of Figure 16.  Historical showings are red triangles and 

green circles are magnetic highs. 

Geologic Mapping and Lithogeochemistry around the Campbell Zone 

Mapping focussed on the Campbell Zone and extensions to the east and west.  Objectives were to better 

define mineralization (especially in the footwall and along extensions to the east and west), magmatic 

stratigraphy, alteration, structure and late dikes.  Field mapping was completed using ArcPad on an HP 

iPaq connected to an external data-logger GPS (Q-star).  Lithological, mineralogical and structural data 

were recorded at stations and outcrops.  Outcrop outlines were either recorded by GPS (most) or 

sketched in.  Field observations were augmented by geochemistry and petrography.  Figure 16 shows the 
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area of the map produced.  Sampling at the Campbell Zone was mainly done to augment previous 

prospecting results from 2009.  The main sulphide zone was not sampled if previously sampled in 2009, 

but the footwall zone was sampled to get a better idea of its width, shape, and location.  Samples were 

taken to the southeast of the defined mineralization, along the perceived extension. 

 

Figure 11:  Assistant Karla taking field notes, prospector Ashley Lange looking at a rusty outcrop 200m south of the West Zone. 

BeepMat Survey of the Camp Zone Area 

A pair of technicians walked the Campbell Zone grid with a BeepMat to see if they could find a new 

sulphide showing or a higher grade parallel zone.  Chris and Stephan Roy completed this survey as a 

team of two who also completed sampling of interesting areas as they worked.   

The senior geologist for Champion Bear made a 4-day field visit in late June to visit prospecting 

discoveries, and examine the geology mapping.  Several outcrops were visited around the Campbell 

Zone and New West Zone, as well as along the northern shore of Entwine Lake of the Moosehorn trend.  

Based on the field visit, the program objectives were discussed and prioritized. Geospatial data was 

exchanged. 

2011 FALL PROGRAM 
The Fall exploration program at Eagle Rock entailed (1) prospecting, mapping, and lithogeochemistry, 

at the East Lake Zone area, (2) mechanical stripping, rock washing, and trench mapping at the 

Northwest Campbell Zone, the West Zone, and the East Lake Zone (3) line cutting at the Campbell Zone 

and extensions in preparation for ground geophysical surveys.  The objectives of the trenching program 

were to better understand the geology (stratigraphy, structure and mineralization) of prospective areas on 

the property in preparation for drilling.  Ground geophysical surveys were also planned, however, due to 

budget changes, the surveys were cancelled.  The 2007 grid was partly re-established and extended west 

to cover the New West Zone and to the southeast along the possible extension of the SE Campbell Zone 

toward the East Lake Zone. 
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Program Logistics 

Fall field work commenced October 15
th

, 2011 and ended October 28
th

, 2011.  A camp was re-

established in the same location as the 2011 summer camp, consisting of a prospector tent, a bush 

bungalow, and later an outdoor shower was added.  People arrived as required, starting with a geologist 

and prospector, the excavator operator and three more prospectors.  Camp supplies were obtained from, 

Fort Frances or Atikokan, and samples were dropped off at the Activation Labs in Thunder Bay.  

Katarina Bjorkman supervised the program and was on site for the entire program. 

Safety equipment included personal PPE, two-way radios, and a satellite phone.  Prospecting and 

mapping was done in teams of two in visual or radio contact.  Areas were accessed by pick-up trucks 

and ATV. 

 

Figure 12:  Katarina checking out a historical blasted pit at the southeast Campbell Zone, and Veronique Bjorkman prospecting 

south of the East Lake Zone. 

Prospecting, Mapping and Lithogeochemistry around the East Lake Zone 

The objectives of the prospecting, geological mapping and lithogeochemistry program were to look for 

Cu-Ni-Pt-Pd-Au mineralization by prospecting prospective areas found during the summer exploration 

and to explore for continued trends and new sulphide showings.  Due to program changes resulting from 

decreased funding, only the East Lake Zone area was prospected by Prospector Veronique Bjorkman in 

radio contact with a mapper, or with a prospector helper.  Two mapping days were spent in the area.  

Samples were taken along mineralized trends, some new sulphide showings were found outside of the 

recognized trends, and several pits were located.  The main lithologies mapped were leucogabbronorite, 

gabbronorite, varitextured/layered gabbro, foliated monzodiorite, megacrystic monzonite dikes, and 

amphibolite and granite.  The first three listed lithologies were mineralized in places with pyrrhotite, 

pyrite and chalcopyrite. 
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Trenching Program 

Eight rock trenches were dug, briefly washed, and mapped.  They were planned in early September, 

based on summer field mapping and prospecting results for the area.  They were marked out with 

flagging tape in mid-September in preparation for an early fall program.  Figure 13 shows the trench 

locations. 

 

Figure 13: Map showing the trench locations with code names corresponding to the descriptions under the Observations-Trenching 

heading. 

Excavator 

Excavation was carried out by Blain Davidson.  He had the excavator floated to the property on October 

17
th

, 2011 and began work on the Northwest Campbell Zone.  Three rock trenches were stripped in this 

area.   Blain walked the hoe over to the West Zone and stripped three more trenches: however, the 

middle trench is really a series of outcrops next to the swamp, so they were mapped as three trenches.  

From there, Blaine walked the hoe to the East Lake Zone.  He had to make 750m of trail into the zone, 

500m of which were on an old gravel road.  He made a turn-a-round at the end of the road, which is on 

top of a ridge and may be a nice place to have a future camp.  He finished the East Lake trench on 

November 21
st
, 2011 and Norm Anthony floated the excavator back to Atikokan on the 22

nd
 of 
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November.  Blain dug sumps proximal to each of the trenches, except at the East Lake Zone.  He 

cleaned up trails into the zones, making them assessable by ATV.   

 

Figure 14: Excavator work on the trenches.  Counter-clockwise from the top left: south arm of trench 1 of the new West Zone, east 

arm of the same trench, trench 1 of the northwest Campbell Zone area, trench at the East Lake Zone. 

Rock Washing  

Bjorn Bjorkman, of Bjorkman Prospecting, conducted rock washing in the trenches using a Honda water 

pump and fire hose, shovels and grub hoes.   Ashley Lange or Veronique Bjorkman of Bjorkman 

Prospecting worked as helpers.  An ATV was used to transport people and equipment to the sites of the 

trenches.   The washing was done quickly to reduce costs.  Thus, nooks and crannies were left full of 

overburden; in places a film of dirt remained on the outcrops due to the extreme porosity of the rocks, 

the rush of the program, and the limited supply of water.  (Even though deep sumps were dug, they did 

not fill rapidly enough in many places—if the program wouldn’t have been rush, the washers could have 

done some prospecting for a day or two to allow all the sumps to fill up).  Rock washing commenced on 

October 19
th

, 2011 and was completed on October 23
rd

, 2011. 
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Trench Mapping 

Most of the trenches were mapped at a scale of 1:100 (1cm=1m).  In places this was practical, but in 

others the geology is more conducive to a scale of 1:50 (2cm=1m).  Given proper equipment and enough 

time, all maps should have been done at the larger scale.   An outline of the trench was made first.  All 

outlines and maps were based on a temporary grid set up length-wise through the trench, measured with 

tapes.  GPS points were taken strategically at either ends of the trench.  Compass directions were also 

used as a check, but not relied upon, and in some trenches could not be used at all due to the magnetite 

in the rocks.  A bucket was used to wet the trenches down to aid in mapping (the film of dirt left on the 

rocks obscured any contacts when dry).  Mornings were very chilly, particularly on the hands—by noon 

we usually took off our wool pants and extra jackets, but the day we packed up, a blanket of snow 

covered the ground and continued snow and wind would have stopped any further mapping. 

Line Cutting 

Line cutting was completed in anticipation of ground geophysical surveys.  Figure 15 shows the location 

of the grid lines.  The 2007 base line was re-established.   Jack and Allan of Haveman Brothers cut the 

lines, using GPS.  Ground IP and magnetics surveys were planned but not carried out due to budget 

changes. 
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Figure 15: Grid cut in fall 2011 in anticipation of ground IP and mag surveys. 
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Prospecting and Mapping Daily Logs (5) 

Daily Log—Katarina Bjorkman 

May 31st, 2011 

This day was spent in preparation for working at the Eagle Rock property located in the Eagle Rock 

Lake Area in the Kenora Mining Division of Northwestern Ontario for Champion Bear Resources Ltd.  

Data was gathered including previous work and research, GIS, and supplies for mapping, both field and 

office.  Research was completed including downloading assessment reports of previous exploration, 

OGS reports and papers written on the Entwine Lake intrusion.   GIS was accumulated from Rob Foy of 

Champion Bear, from previous mapping (government and filed assessment), and geographic data from 

www.geographynetwork.ca, and Geogratis.  Some data required georeferencing.  Also, an iPaq was set 

up for mapping in the Entwine Lake area.  

June 1st, 2011 

This day was spent in continued preparation for working at the Eagle Rock property located in the Eagle 

Rock Lake Area. 

June 2nd, 2011 

On June 2
nd

, Aaron Bjorkman, Hannah Bjorkman and I accumulated and loaded the remaining supplies 

into the two trucks at the base (warehouse and office) of Bjorkman Prospecting in Sapawe, ON.  We 

drove to Atikokan via highway 11 and picked up the remaining supplies and fuelled up the vehicles 

before continuing west to Highway 502.  We drove north on Highway 502 to the Trout Road (~90km).  

Here we drove east to KM # 23.5 where we turned south on an old bush logging road to the camp 

established the previous day.  After this we unloaded our vehicle and set up the office tent, and our 

personal tent.  I looked at the data given to us from Rob Foy and printed maps for the prospectors to use 

as well as briefed them on the plan of prospecting for the next few days.   

June 3rd, 2011 

The first day in the field Chris (my field assistant) and I loaded the ATV in my truck and drove to the 

Campbell Zone via the Trout Road and unloaded the ATV at UTM coordinates 525622E 5450875N.  

We looked at the rocks as we drove in on the trail and mapped and sampled some outcrops.  The area 

had been clear-cut with ~10 year-old regeneration except in areas affected strongly by blow down.  We 

spent most of the day becoming familiar with the geology and previous mapping, adding to the mapping 

in some places.  We took four samples and were able to extend the surface expression of the mineralized 

(sulphide-bearing) zone southeast of the main showings and trenches.  It appears the main 

mineralization trend is often in swamps but outcrops very well on the prominent ridge at UTM 

coordinates ~525190E 545072N (a 5-8m width) and to the northeast at ~525039E 5450853N north of 

the swamp.  The zone appears to be in a coarse-grained monzonite, which is often rusty and crumbly on 

the weathered surface.  The rock is mauve to cream colour with dark green-black clino-pyroxene.  There 

is typically 0.2-1.5% blebby fine to medium-grained chalcopyrite, with malachite staining.  There is ~ 

0.5-1% pyrrhotite and pyrite also disseminated throughout.  The edges of the zone become gradually 

less chalcopyrite and more pyrite and pyrrhotite.  The zone trends northwest to southeast.  North of the 

http://www.geographynetwork.ca/
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monzonite is a coarse-grained mauve-pink syenite(?) and south of the monzonite is a leucogabbro with 

orthopyroxene noted in some outcrops.   A coarse syenite (or monzonite) is south of the leucogabbro.  

Epidote is a common alteration mineral, especially noted to the south.  The rocks are distinct from other 

PGE-Cu-Ni intrusions I have looked at in terms of composition.  At the end of the day we drove the 

ATV back to the truck and drove to the east and west to check out access.   

June 4th, 2011 

Today I took Steph (aka Benois) as my assistant so all prospecting teams would have a chance to see the 

main zone mineralization and geology.  Again, we drove to the Campbell area via the Trout Road and 

unloaded the ATV.  We spent the first hour and a half going into the Campbell zone, looking at the 

rocks north and south of the zone and also the various mineralized areas.  Once the prospectors had a 

feel of the different rock types we all split up.  Benois and I started mapping south of the prominent 

ridge at ~525190E 545072N in the leucogabbro, working westward to the previously completed 

mapping and then north to the ridge and eastward.  The ridge was not clear cut and is covered in 

extensive blown-over trees, so it was an exercise in balance, hopping and climbing.  The mineralization 

was extended slightly within the monzonite to the east.  Some of the previously mapped felsic dikes 

appear to pinch out or to have jagged paths.  At the end of the day we hiked around the swamp to check 

out the rocks for the next day and headed back on the ATV.  Once back I had to print zoomed-in maps 

for the prospectors, help with data transfer to and from ArcGIS, and look at more of the data provided 

by Rob Foy. 

June 5th, 2011 

Today Chris and I continued mapping southeast of where Benois and I left off mapping.  Mapping was 

conducted between the pond at UTM coordinates 545411E 5450523N and the logging road and old drill 

camp at 525480E 5450238N for about 250m to the northeast.  The rock types encountered were 

monzonite (to south and middle of mapped area), a leucogabbro north of the monzonite/syenite and 

syenite (mostly to the north, but also above the northern monzonite, and to the far south of the day’s 

mapping).  It seems the contacts in some places are sharp, but in others quite gradational.  In some 

outcrops there is a northerly trending foliation, some appear to preserve igneous layering trending in the 

northwesterly direction.  Intermediate and felsic dikes are common, and also a diorite dike was noted by 

previous mapping to the north.  Epidote alteration is common in veining and is often present with 

mineralization.  A zone containing up to 1% chalcopyrite was outlined by mapping, extending to the 

southeast of previously established sulphide zones.  It may be that the intrusion is rhythmically layered, 

or that we are actually looking at the effects of alteration.  The chalcopyrite mineralization is typically 

within the rocks with mauve coloured feldspars but the sulphides are disseminated and appear to have a 

primary texture.  Also the metamorphism is not very high as most alteration observed is in the form of 

epidote veins which is usually south of the sulphides; chlorite is not very evident, possibly due to non-

reactivity of mafic rocks? 

June 6th, 2011 

After printing maps for the prospectors for the day, I unloaded the ATV from my truck and prepared to 

leave for the Champion Bear warehouse, office and core shack at Eagle Lake with Chris.  We drove to 
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Highway 502 via the Trout Road and drove north to Highway 594 and east to the core shack location.  

After locating the warehouse and drill core, we started by cleaning up the dead insects and mouse 

droppings, then we cleared the core from the tables.  I set up my computer to view the core logs and 

assay results.  We pulled ER09-14, ER09-15, ER09-19, ER09-21, and ER0922 each out and laid them 

on the tables to examine.  Only the core in the shack was pulled because the core stored in the railway 

cars was too difficult to remove due to the core racks being constructed of rebar which grips the core 

boxes.  What we saw was very familiar to what we were seeing in the field except that the changes 

appear even more rapid from a syenite to a gabbro.  This again raises the question of whether the mauve 

coloured feldspars are altered plagioclase or alkali feldspars.  It would be nice to have some thin sections 

made of several rocks to determine what they really should be classified as.  After putting everything 

back, we drove to Dryden and bought some supplies at Canadian Tire and fuelled up before driving back 

to camp for a late supper.   

June 7th, 2011 

Today Chris and I spent mapping to the southeast of the main showing area, continuing with where we 

left off on the 5
th

.  After two hours of mapping, we got a cold downpour from a continuous line of 

thunderheads; considering our dependence on the iPaq, I headed into camp and began reading some 

reports.  The OGS reports were interesting.  They consider the mauve feldspars to be primitive unaltered 

plagioclase and the white to green feldspars to be altered to albite (sausseritized?).  This gives a different 

view of the sequence and it seems to fit the picture in terms of mineralogy and stratigraphy much better 

than the mauve feldspars being a K-spar.  For one, we have now seen mauve-grey feldspars which seem 

to be the same; also, the mauve feldspars are often the core of the white and even pink feldspar.  This 

becomes more obvious when looking at an altered gabbro with mauve feldspars where there are no veins 

and fractures, but moving closer to the alteration surrounding a vein one sees an increasing white plag 

(=ab?) and green (sericite + epidote) and even pink (K-spar) content.  So I think we are looking at 

gabbro and diorite which may be altered in places to a monzodiorite and monzonite composition.  This 

should still be tested with thin section work.  We went back in the field in the afternoon and mapped to 

the east along the gridline ending at an outcrop of pyroxenite/melanogabbro possibly graded in contact 

with a coarse-grained leucogabbro with mostly white plag (UTM coordinates 525630E 5450359N).  It 

looks like the melanogabbro was some sort of conduit with multiple phases of magmatic episodes and 

contains several variable compositions and textures, with ~1m square blocks of other compositions.  

There were 1m blocks of the leucogabbro within the melanogabbro next to the contact which have Fe-

sulphides which were sampled.  The melanogabbro was unmineralized but we sampled it anyhow. 

June 8th, 2011 

Benois and I went to the west today, partly to attempt to get a satellite reception for the sat phone to call 

Dad about the ATV (problems yesterday) and about the boys’ desire to spend more time in the field.  

While mapping we seen either a quartz diorite or possibly a nephiline diorite.  We mapped a lot of 

altered gabbro which had been altered to albite and even K-spar, giving it the appearance of a monzonite 

or even syenite where strongly altered by intense veining.  As explained above, this really give credence 

to idea that the mauve feldspars are more primitive (also jives with the preservation of cleavage planes 

and twinning preserved.  We didn’t get far enough north to run into the interesting rocks.  Had a 
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challenging hill to drive up (steep and long!!), so loaded wood and rocks into the back and made’r fine.  

We drove back to camp and seen Aaron and Hannah off. 

June 9th, 2011 

Started out by showing the Burkholder’s the Campbell showing, then an ultramafic unit to the southeast.  

Then I went back in and got some samples for thin section from the Campbell zone.  I went back to 

camp and picked up Benny and we continued mapping in the southeast where Chris and I had left off at 

the melanogabbro (UTM coordinates 525630E 5450359N).  We continued to define its boundaries and 

seemed to have a short day due to the break-up of events.  Ruth, Ash and I went for a drive, a swim and 

a fish for a few hours before supper.  Bonne nuit!!! 

 June 10th, 2011 

Chris and I returned to define the melanogabbro contacts to the south and east and to follow the zone 

containing trace to minor chalcopyrite.  We encountered the melanogabbro further southeast, which 

appears to trend southeast as well and outcrops intermittently on the ridge for an approximate width of 

50m.  Today we also came across the best mineralization, both in terms of width, strike length and 

amount of chalcopyrite and pyrrhotite since leaving the Campbell Main Zone mineralization.  It is just 

north of the melanogabbro and we found it while looking for the contact (~UTM coordinates 525694E 

5450353N).  We took a few samples.  This may be a good drill target in spite of its juxtaposition against 

the melanogabbro intrusion.  We then found some mineralization south of the melanogabbro and a 

trench as well (UTM 525659E 5450291N).  The melanogabbro definitely seems to have been a late 

intrusion/conduit which cuts the leucogabbro (aka syenite) and the mineralization.  It appears to be 

barren of sulphides except in a small off-shoot which contains pyrite and chalcopyrite (this was sampled 

as well).  As we mapped further south we seem to get into more of a diorite composition and have more 

white plag verses mauve plag (thought to be more primary?).  We may have come across and olivine-

bearing leucogabbro at 525698E 5450243N, which was an olive-green, mostly coarse-grained plag laths 

of a pale pea green and medium grained pyroxenes. 

 June 11th, 2011 

Chris and I did a loop to the north of the Campbell zone up through melanogabbro and gabbronorite 

through monzonite and the amphibolite gneiss and tonalite contacts, following what Jerry had mapped to 

UTM coordinates 526407E 5451167N, at the lakeshore of complete blow-down.  We walked back south 

through jack pine regeneration, (a few hundred metres to the east) and marked in more contacts.  Where 

the melanogabbro and gabbronorite were expected to outcrop there is a spruce-sphagnum swamp about 

240m across.  We saw a small amount of gabbro and gabbronorite before the contact with the mauve-

coloured medium to coarse-grained plagioclase cumulate.   We sampled the gabbronorite for a thin 

section and a pyritic mafic dike by the road with trace cpy(?).  After this we went back to camp for lunch 

and met Ruth.  She was sick so I took both Chris and Benois with me to the east end.  We checked out 

the mag high at ~536146E 5442660N and found it to be a medium-grained, foliated pyroxene-

hornblende porphyritic gabbro-melanogabbroic dike ranging from 2-6m across and trending ~south.  

There was very little sulphide, only pyrite.  I mapped the contacts with the surrounding foliated coarse-
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grained monzonite or syenite cut by many fine to medium-grained felsic dikes.  We sampled the dike 

and also a coarse-grained 1.5m pyroxenite boulder.  Thank the Lord for a beautiful day. 

June 12th, 2011 

I took both boys with me again today to the east end to follow up on yesterday’s work.  We found the 

mag high at UTM coordinates 535823E 5442322N to be represented by a medium-grained, foliated 

pyroxene-hornblende porphyritic gabbro-melanogabbroic dike ranging from 2-6m across and trending 

~south.  We sampled it and outlined its boundaries.  We checked out more of the clear-cut, looking for 

mineralization or mafic/UM intrusions.  Nothing looked very interesting.  We hiked to the lake to the 

south and had a swim as it was a very hot day.  Afterwards we checked access to the mag highs the east, 

most of which will require walking.  We returned to camp and loaded the ATV, and organized the 

samples and loaded them into the truck in preparation for a trip to Dryden on Monday (tomorrow).  I am 

now exhausted and look forward to turning off the generator! 

June 13th, 2011 

Today was a long day in Dryden.  Benny (Steph) and I left early to drop of the ATV for fixing, but the 

Polaris dealer was too busy (for at least a week).  After buying a filter, I told the mechanic my 

predicament and asked him to show me where things were for working on it and if he had any 

suggestions as to why it was running poorly (backfiring, bogging out).  After checking it out, he adjusted 

the throttle and said that was likely the problem, but that I should change the oil and buy some spark 

plugs in case I needed them.  We dropped off the samples and picked up tags for the lab.  Today the guy 

was super nice, treated me like a princess….a big change from the last time I was in.  We then went out 

to the core shack and chose some samples for thin section.  Back in town, an attempt was made to use 

the internet, but to no avail.  I dropped Benny off with the laundry and did the shopping at Canadian Tire 

before getting our propane filled and going to the grocery store (nothing went exactly smoothly.  I 

fuelled the truck and quad, and Benny treated me to supper at Pizza Hut.  A final stop at Timmies and a 

drive back to camp. 

June 14th, 2011 

Today I returned with Chris to the southeast for a final look there.  We continued to constrain the 

melanogabbro and found that it appears to be a gabbronorite in places, especially around the edges, but 

perhaps more extensively than previously observed.  It has a very rotted texture in outcrop and is distinct 

from other lithologies but may line up with our olive green rock mentioned above (12
th

).  The copper 

mineralization continues but the zone pinches out in places and is scantly distributed in places.  It 

appears offset by the melanogabbro intrusion.  The melanogabbro intrusion may continue to the 

southeast under some of the swamp, but we did not see it in outcrop. 

June 15th, 2011 

I sent the boys out to prospect separately from Veronique and Hannah.  I hope they are okay with 

navigating and sampling, but I’m sure they’ll be fine.  Chris has been in the bush for a few years.  I am 

staying in camp to work in the office and prepare plans and maps for the prospectors while I’m on my 

days off.  I’ll drive the boys to Atikokan and get home tonight sometime.  I am looking forward to a 

break!  The ATV is acting up again (probably the EFI), so I am bringing it home. 
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June 20th, 2011 

I picked up Steph and Chris in Atikokan, and together with the new ATV and a boat and trailer we 

headed up to camp after fuelling everything up.  We drove west on highway 11 to the Turtle River road 

(just west of Mine Centre) and north to the Trout Road and then west to camp.  Once at camp we 

unloaded all the gear and I made a map and gave Steph and Chris mag highs to check out.  I drove to 

Dryden via the Trout Road and Highway 502.  I got the propane filled, put new tires on my truck (I lost 

a big chunk driving home on the Turtle River Road), checked my email, picked up supplies from 

Walmart, picked up the Beep Mat from Greyhound and sent my thin section samples to Lakehead via 

Greyhound and picked up groceries and fuelled before driving back to camp. 

June 21st, 2011 

Steph and Chris started with the Beep Mat today at the Campbell Zone.  The Burkholders (Anthony and 

Byron) and I worked on Entwine Lake today.  We drove to a cut road at ~ 30km on the Trout Road that 

goes south.  I pulled the boat in on a trailer behind Jessica’s ATV while Byron (Steamer) ran behind 

clearing brush with an axe and pulling the trailer to the side when the trail was too narrow to take wide 

enough turns to miss trees.  Anthony drove behind and helped in the bad spots.  Once on Entwine Lake 

Anthony had to run back to get our maps (Ayayay…we BOTH forgot!).  Byron and I checked out a 

pyroxenite/melanogabbro that is fine-grained and foliated and appears conformable with the foliated 

monzonite.  We then went west, had to pull the boat through the narrows and arrived at our destination 

at 525128E 5444623N where Byron noted immediately that the rocks contain disseminated cpy and po.  

I walked north to the trench at 524829E 5444979N.  It contains blebby disseminated cpy and po hosted 

by a leucogabbro with mauve-coloured feldspars, the unit mapped by Jerry as syenite.  I found some cpy 

and po on my walk in (south of the trench) and sampled these and rocks closer to the trench across the 

zone.  This appears to be a nice zone which should be prospected and mapped further if assays return 

interesting values.  I must remind the prospectors to take more samples across and along interesting 

zones!  I walked east back to Entwine Lake and met the boys back at the boat for lunch; that was nice as 

it was a cool day with a brisk wind.  After lunch I mapped westward from the boat, following the zone 

of sulphide (cpy + po) bearing rock.  There were three blasted trenches along the zone which the 

Burkholders sampled.  The mineralization was up to 3% disseminated and blebbly cpy and po in a 

gabbro with mauve feldspar.  It trends WSW.  North is a highly magnetic anorthositic gabbro that is 

commonly stained/altered red. The trenches are often on this contact.  To the south is a leucogabbro with 

mauve and cream-coloured feldspars.  Once back at camp we heard that the Beep Mat does not seem to 

pick up any conductivity over the Campbell Zone, which isn’t too surprising as the sulphides are 

disseminated. 

June 22nd, 2011 

Today Steph and Chris went back to the Campbell Zone to the east.  I mapped north of the mineralized 

horizon and extended the zone slightly to the north east of line 0.  I came across minor mineralization up 

to 1% combined pyrrhotite and chalcopyrite north of the zone but nothing too exciting today.  It rained 

all day and by 1:30 my iPaq was beginning to act up so I headed in.  Aaron and Ashley left today after 

work.  Ashley is sick with the same thing Ruth and Veronique had, so I hope no one else gets it! 
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June 23rd, 2011 

Steph and Chris continued with the Beep Mat today at the Campbell Zone.  Anthony and Byron returned 

to Entwine Lake where they came across some sulphide-bearing pyroxenite and gabbro at 523182E 

5443928N.  The sulphides in both were coarse-grained and blebby pyrrhotite and chalcopyrite.  I 

returned to map more of the Campbell zone.  I spent the morning mapping lines 100W and 200W.  The 

afternoon was spent near the Campbell Zone, defining sulphide contacts and sampling interesting 

outcrops with sulphides.  I found that the chalcopyrite mineralization is definitely present further north 

than previously mapped and in some areas is present up to 1.5%; I assume this is the footwall zone with 

less sulphides and more intermittent but broader.  I am guessing this has been intersected in with drilling 

but is interesting nevertheless.  I was lucky to encounter  blown-over trees exposing mineralized mauve 

leucogabbro which helped to extend the zone along strike with mineralization encountered on the line.   

June 24th, 2011 

This morning a bear came through camp and checked out Steph’s tent and knocked the BBQ over.  So 

Steph stayed in camp and I took Chris out for the morning.  We extended the footwall zone further west 

on surface, in spite of the rather intimidating blow-down.  We then hike north along the swamp’s edge 

and made our way westward to more outcrop at the north end of the grid before heading south and 

adding only one main outcrop to the map.  We drove the ATV back to the truck and drove down the 

Trout Road to the north access drill road which was clear-cut in 2009.  We drove down to the Campbell 

Zone and seen that there is a lot more exposure due to the logging and that prospecting and mapping 

should be continued.  We came back to camp for lunch and then I dropped Chris and Benois off and 

returned to camp to clean up and upload the mapping and read reports.  When Rob arrived we went to 

the Campbell Zone in the main part and southeast, visiting outcrops and discussing objectives and drill 

intersections and relationships to surface mapping and questions to be answered.  Objectives for the 

Campbell Zone include (1) further delineating the felsic dikes for use in the resource model, (2) defining 

the footwall mineralization by mapping and sampling, (3) extending the Campbell zone to the northwest 

and southeast, (4) look for structure to explain the lack of mineralization intersection by deeper holes at 

the southeast, (5) explanation of structure to the northwest by mapping, and (6) consider reasonable drill 

holes for the winter program. 

June 25th, 2011 

Rob and I spent the day at Entwine Lake to look at the showings the Burkholders had found to date.  It 

was an absolutely beautiful day and Entwine is truly a gorgeous lake with rocky shores rising to high 

rounded ridges covered by beautiful red pine forest.  This is one place in Northwestern Ontario where 

woods is more fitting than “bush”…but that is only part of the forest.  There is also some good blow-

down and brush present.  We looked at the stuff I had mapped out on the 21
st
 of June (sulphides in vari-

textured gabbro) and what the Burkholders had found on the 23
rd

 and followed it for 150m to the WNW 

(varitextured gabbro and a very coarse-grained pyroxenite).  We went to the south side of the lake and 

found the contact with the amphibolite which we noted is displaced in more than one place and this may 

be important to note when tracing sulphide mineralization.  We then checked out the other points of 

interest moving westward on the north shore of Entwine Lake.  We found them mostly to be laced with 

magnetite, but sampling is still warranted in my opinion.  The last outcrop was more interesting with 1-
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2% disseminated sulphides and this area should be further examined.  At the end of the day we checked 

to see if we could access the lake to the northwest but this will require portaging.  After supper Rob and 

I discussed drill sections.  The Campbell Zone is quite consistent from line 100E and westward to line 

200W; dikes interrupt the mineralization at line 250W, and the zone becomes more narrow, but with 

decent grades to 450W.  Questions include presence of dikes and structures to the west.   To the east the 

short proximal holes are mineralized in concordance to surface geology but the deeper hole miss the 

zone.  Why?  Is there a structure, dikes?  Most of the surface geology doesn’t align very well with 

drilling and causes a jog in the interpreted sections, and my impression was that perhaps the zone is has 

a much steeper dip (I should look for evidence of the dip of primary igneous layering) which is 

consistent with the drilling. 

June 26th, 2011 

Rob and I started the day by visiting the sulphides the prospectors had located and sampled.  This was 

good because I realized I had marked the wrong samples on the map as the good ones and this greatly 

influences the orientation of the zone.  Now it appears to strike north-south and I can’t wait to follow up 

by mapping and sampling of the zone to the northwest in greater detail.  It would be so cool if we get 

some decent numbers back as the strike width is quite good and it is open to the south and north by 

swamps  After this we visited Benny and Chris who had dug three holes in the swamp and probed 

with a 7-foot stick to see if there was any rock on a conductor in the swamp.  They didn’t encounter any 

outcrop and the resolution is to get some rebar to allow for deeper probing.  It will be exciting if this is a 

sulphide showing, but if not, so far it doesn’t seem the Beep Mat is ideal for this project, which appears 

contain disseminated sulphides.  I think if anything it may prove useful outside the zone in search of 

sulphides not like the Campbell. 

June 27th, 2011 

It stormed all last night with crazy downpours and winds.  Aaron and I went to Entwine Lake with 

Anthony and Byron, involving a wet quad ride, but Byron took the hit for the team in leading the way.  

It started raining, but we worked until 12 despite rather intense downpours, thunder and lightning.  At 

that point Aaron picked up the Burholders and then me and we headed back to the ATV’s.  It was a long 

ride with four of us, rocks and a 9.9 pushing a tiny boat….  Aaron and I mostly worked on extending the 

mineralized pyroxenite and gabbro to the west.  It appears to be faulted north by ~ 50m. 

June 28th, 2011 

The morning was spent mapping on the Campbell West Zone.  It trends north-south.  It is between 50 

and 60m wide and we followed it 150m to the north.  We could only work a half day due to having to 

pack up but this looks very similar to the Campbell Zone both in ore mineralogy (blebby chalcopyrite 

and pyrrhotite); host lithology (leucogabbro with mauve and white feldspars) with a hangingwall of 

Anorthositic gabbro and anorthosite (east) and footwall leucogabbro with mauve feldspars with a 

distinct cumulate texture.  Pyroxenite inclusions/dikes, layers are found near the zone both in the 

hangingwall and footwall; west of the zone (footwall) is a true black and white gabbro with significantly 

more pyroxene and more equigranular texture.  I haven’t seen the zone to the south of the swamp 
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(haven’t look too hard or mapped there yet) but it is possible it is cut off by the swamp? This is really 

exciting and I didn’t want to leave but it will be fun to return!  

June 30th, 2011 

Today sample data was entered and compiled and validated;) Fun stuff.   

July 5th+6th, 2011 

Preparation was made to return to camp.  The HyperTerminal program was downloaded for the 

BeepMat. Maps were made for the prospectors (claim maps, property maps).  A table was constructed 

for entry in the field to show what to enter for the data for Rob’s X_Logger spreadsheet for the samples.  

Plans were made for the prospecting and logistics.  Everyone packed supplies for the job. 

July 7th, 2011 

Karla and I finished packing and picked up supplies in Atikokan and drove to the camp at 23.5K on the 

Trout Road (via Highway 11 from Atikokan, the Turtle Road west of Mine Centre, and the Tesup Road).  

Luckily there is logging activity at the east end of the Trout Road because many trees were blown down 

across the road which had been cut out with a chainsaw by the loggers;)  Karla and I set up the office 

tent and unloaded the truck.  We attempted to do some mapping along the new Campbell West extension 

but my iPaq refused to charge (it was completely dead even though on the truck charger for the ride).  

We did some roadside mapping with the truck and a bit of prospecting before thunderstorms chased us 

in.  In camp I continued to work on the spreadsheet and we cut out the trail to the swimming hole (which 

was otherwise quite hazardous!). 

July 8th, 2011 

Karla and I mapped at the Campbell Northeast.  That was fun.  We took a number of samples and noted 

that the zone is possibly broken up by faulting in that mineralization was noted between dikes but is 

discontinuous.  Numerous dikes were mapped which trend ~30-45° and one fault/shear zone at ~30° 

were mapped.  The shear zone is distinct with grainsize reduction and shearsense indicators (forgot to 

note them).  The boys found a rusty zone with magnetite and pyrite in veins which was highly 

conductive and may represent faulting.  We walked across the swamp to check that out.  They spent the 

afternoon digging to get a better look.  Karla and I hiked back north and continued mapping until my 

GPS died.  We drove around to pick up Steph and Chris. 

July 9th, 2011 

(Mom’s birthday—God bless her!)  We awoke to a rainy day.  I worked on the computer, Aaron 

organized and bagged the samples, we filled out the sample forms.  Karla and Hannah did data entry, 

Aaron set up the oil stove and extra propane stove.  We went to Dryden for supplies and dropped off the 

samples.   

July 10th, 2011 

Karla and I went back to the Campbell Zone Northeast where we continued to delineate the sulphide 

zones.  I think there is a sinistral fault trending NE that offsets the zone.  Strangely the zone is much 

wider on the west side of the fault, and seems to hold together well both in width and in sulphide content 

until the contact with the monzonite where it seems to narrow.  10m before the contact there is a 
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pyroxenite trending ~30° which also has sheared contacts.  We noted several minor faults and shear 

zones trending 30-45° whereas igneous layering is typically 320/80(?).  The zone seems to be quite 

narrow east of the fault but we really should take a look north of the zone in case it exists in a wider 

form there.  We mapped to the megacrystic monzonite which has 1.5x3cm megacrysts of pink K-

feldspar. 

 July 11th, 2011 

Karla and I went to the west of the Campbell Zone and mapped out part of the contact with the 

megacrystic monzonite to the north and also more of the sulphide zone.  Karla noted some sulphides to 

the southeast of the zone which we were able to follow and which trends northwest but this is lost due to 

poor outcrop exposure but would end where the Campbell Zone West Extension is (but it trends north-

south).  We outlined the NCZW to the north as far as the monzonite at ~UTM coordinates 524299E 

5450804N.  There is also a varitextured gabbro which is often a matric to a monolithic breccia with 

anorthositic gabbro as clasts.  This irregular gabbroic body appears to interrupt the mineralization and to 

also be mineralized itself with medium to coarse-grained blebby interstitial pyrrhotite and chalcopyrite 

and may be related to a structure.  I have outlined two main lineaments in the area and the gabbro body 

intersects both.  We also mapped westward along the megacrystic monzonite contact.  On the road we 

noted and uncovered a gossan which may line up with the Campbell Zone West Extension but it looks 

like the sulphides are at least in part fracture-controlled.  

July 12th, 2011 

Karla and I went back to the Campbell Zone West Extension where we continued to delineate the 

sulphide zones and monzonite contacts.  The geology as mapped does seem to back up the structures 

noted previously but the zone really is a bit of a mystery and is much more complex than I had 

previously envisioned.  Perhaps more mapping will help to make sense of it! 

July 13th, 2011 

Karla and I returned to the Campbell Zone West Extension to map.  Today from what I can see, the 

sulphide zone is trending northwest and is disrupted by a variably-textured gabbroic body which crosses 

two lineaments, one trending east-west and the other NNW.  The varitextured gabbro is also mineralized 

with blebby pyrrhotite, pyrite and chalcopyrite.  I think the topography also affects the pattern of the 

zone as it climbs up the ridge and makes it appear to move to the east.  I also think there is (dextral?) 

displacement along the east-west trending lineament.  I think the sinistral fault I mapped in trending 

north-south basically moved the whole Campbell Zone to the south 160m and we are truly looking at the 

displaced extension.  Over to the east of the fault we looked at Steph and Chris’ showing found by the 

Beep Mat and I think it is fault-related as there is a bit of a breccia with pyroxenite in the matrix and 

increased magnetite and sulphides. 

July 14th, 2011 

Karla and I returned to the Campbell Zone West Extension and mapped to the east and to the south.  We 

found the Foliated Monzonite-Leucogabbro contact to the south is also displaced by the main north-

south fault.  The Foliated Monzonite is pinkish to mauve, medium-grained with angular white plag 

phenocrysts typically 6-8mm.  There is an intrusive unit which is very similar in texture to the 
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Monzonite and what we call felsic dikes at the Campbell Zone between the very coarse-grained 

anorthositic gabbro (a pyroxene, plag, olivine (?) and magnetite cumulate) and the coarse-grained 

leucogabbro. 

July 15th, 2011 

Today was a misty humid day.  It was slow getting going due to the paperwork/planning for the boys 

and Aaron/Hannah leaving.  Once out, Karla and I went to the Campbell Main Zone and started 

mapping in the felsic dikes.  For continuity of geology and to follow the dikes mapped during the 14
th

, 

we mapped down to the monzonite contact to the south which was a bit of a detour from the task at hand 

but I think it was warranted.  After this we started to follow out some contacts of the dikes.  It poured 

rain a couple times but it was still warm and I kept my iPaq in a Ziploc for continued functioning.  

Mapping out the dikes is going to take more time than one day for sure.  It is likely important so I’d like 

to put another couple days into it.  Dad is coming tonight.  We’ll look at the Campbell Zone together 

and the NCZW as well. 

July 16th, 2011 

Dad and I went to the Campbell Main Zone and walked to the west to the northwest part of the zone and 

then to the Campbell Zone West extension where we looked at the extension which is again, very 

exciting in terms of width and also is more complicated.  But I am becoming more convinced that the 

fault has offset the zone.  A possible paleoenvironment is: there is a magma chamber in some sort of 

extensional environment (ie back arc); first the gabbro and gabbronorite crystalize at the base of the 

intrusion.  This is followed by the main crystallization of the plagioclase cumulate.  A new pulse of 

magma (evidenced by the varitextured gabbro which is comparatively mafic) causes changes in the 

chemistry/pressure/temperature of the crystallizing magma and causes the precipitation of the sulphides.  

At some point, probably ongoing and possibly exploited by the mamga, there is movement along faults, 

probably normal faults.  Crystallization of the magma continues with the anorthositic gabbro which is 

very coarse-grained, has pyroxene, magnetite and plagioclase as cumulate phases and is commonly 

layered in certain horizons.  Above this is a leucogabbro with more pyroxene in the cumulate phase and 

less plagioclase.  Above this, with a sharp contact is the foliated monzonite; the underlying leucogabbro 

is typically altered and in places sheared below this contact.  Continued sinistral movement displaces 

this contact as well, but not as much as the Campbell Zone.  The megacrystic monzonite is last and it is 

also displaced by the fault, but not as much as the foliated monzonite-leucogabbro contact.  Dad had 

another very good idea to consider explaining the displacement: a southeast-plunging syncline.  This 

idea could be tested by mapping further south.  He had another idea of a possible mimic of the geology 

to the east which may be an interesting analog.  It is extremely hot and humid today and I’m not feeling 

that great, so when my GPS for the iPaq went dead and refuses to accept a charge I decided to work on 

preparing maps for the prospectors after Dad left.  We got the samples ready and he took them to 

Dryden which is great!  

July 17th, 2011 

Today we tried the GPS again.  We were going to go prospecting but it was extremely hot, so we got the 

camp cleaned up, and wrote directions on the maps for the prospectors, I did some work in the office, 
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and we left mid-morning.  We met Aaron at the Turtle Road and talked with them before continuing on.  

We got back at 12:30pm. 

July 19th, 2011 

I looked at thin sections in Thunder Bay today.  It took a while because I had to pick up the samples, get 

permission to use a microscope, get books to look at thin sections with from the library.  I actually only 

worked from 3:30-9:00pm.  The white plagioclase is saussuritized whereas the mauve feldspars are 

unaltered plagioclase with anorthite between 40-70%.  Anorthite content was estimated based on 

extinction angles of the plagioclase twinning in at least 6 crystals per sample (which is time-

consuming!).  I described 4 thin sections in detail. 

July 20th, 2011 

Today I continued to describe the thin sections and finished by taking photomicrographs of them in PPL, 

XPL, and in reflected light for the two polished sections (ER03, ER07).  As previously mentioned, the 

% An was estimated for each sample except the samples which were too altered.  The mafic minerals in 

the saussuritized samples were also altered to chlorite-biotite-epidote-amphibole and in some places 

completely replaced.  Interestingly there was a high amount of orthopyroxene as compared to 

clinopyroxene.  I would like to get more thin sections of unaltered rocks to get an idea of the mafic 

minerals present in the hangingwall and in some areas of the footwall. 

July 22nd, 2011 

Karla and I drove to camp via Dryden to pick up the standards Rob sent by Greyhound.  That made for a 

long drive and a late start.  I mapped in some more of the Felsic Dykes and I hope to return tomorrow to 

finish.  It is terrible blow-down which makes it challenging for sure!  The camp drama has heightened 

considerably and I hope I put out the fire till this job is over.   

July 23rd, 2011 

Karla came with me to continue to map out felsic dikes.  We worked east of the main dike and in doing 

so I had the chance to map in and sample the mineralization to the southeast which has been historically 

trenched.  There are some nice sulphides there.  We didn’t see dikes in that area except a couple less 

than 1m wide and not traceable.  Moving west we were able to connect the dots between some mapped 

felsic dikes and this definitely modifies the placement significantly and makes more sense geologically.  

It rained all day and there was a brisk, chilly wind so we were quite cold by the time my iPaq said 

“Extremely low battery”.  At this point (even though I was planning on putting in a long day) we 

changed our plan and instead accumulated samples for whole rock analyses to accompany my previous 

thin sections.  

July 24th, 2011 

I returned to the Campbell Zone West Extension with Karla.  We gathered thin sections and checked out 

the rock that ran.  It appears rather unexciting and poorly mineralized but we took two more samples in 

the area.  After that we returned to the Main Zone to look for felsic dikes but there weren’t many more 

significant felsic dikes.  The night was spent entering data, organizing the samples taken for whole rock 

analyses.   
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July 25th, 2011 

After packing in the morning until the trailer arrived, Karla and I went to the Campbell Zone East 

Extension and mapped down to a pyroxenite unit and back north.  We came back to camp and hooked 

up the trailer and drove home. 

September 22nd, 2011 

Office work in the morning until I dropped off Laura at the Dryden Airport.  Ashley drove to Dryden 

and we headed out to the property to flag in the three trenches at the New West Zone as well as access 

trails for the excavator. 

September 23rd, 2011 

Ashley and I finished flagging out the trenches and the trails planned for the fall program at the 

Northwest Campbell (3), the Main zone (2), and the East Lake Zone (1).  We were limited in size for the 

East Lake Zone due to the proximity to the lake.  We flagged the trail through thick regenerated forest 

along an old forestry access road for ~ 500m and then headed across country to the area to be trenched, 

mostly following old skidder trails. 

October 4th, 2011 

Mob the trailer to Eagle Rock with Veronique.  Veronique did some prospecting and I did some 

reconnaissance work around the East Lake Zone. 

October 5th, 2011 

Veronique and I did some more reconnaissance work around the East Lake Zone.  We started at the road 

where there are sulphides in a gabbronorite which appears to be layered trending southeast.  There is 

also a MNZOMX dike running NNE.  South of (and host to) the LGAB is a foliated MNZD.  I Mapped 

along the road to the northwest to cross the amphibolite contacts while Veronique prospected along the 

mineralized gabbronorite trending northwest.  I mapped in both amphibolite contacts (with the ELI and 

the granite) before heading south to the lake where I met Veronique for lunch.  At that point my iPAQ 

battery died (cold weather) so after lunch I mapped using my GPS and notebook along the west side of 

the lake.  Veronique mapped southward—she seen some nicely mineralized (pyrrhotite and 

chalcopyrite) rocks.  Most of the rocks on the west side of the lake were LGAB with either mauve or 

cream plagioclase.  Across for the East Lake Zone, there is a coarse-grained, varitextured gabbro with 1-

5% blebby interstitial pyrrhotite + chalcopyrite.  I took 6 samples of this rock type as I walked along the 

lakeshore southward.  This rock is distinct and seems to only catch a narrow strip of the western shore.  I 

wish I had more time to better trace out the contacts!   As it was, I ran short of time and merely walked 

the last 300m to meet Veronique along the creek at a beaver dam.  But I did note that as I walked south, 

the rocks changed to a mauve LGAB similar to rocks north of the Campbell Zone. 

October 15th, 2011 

Veronique and I drove to the property via Highway11the TurtleTesupTrout roads.  We had a 

minor incident involving airborne contents of an over-stuffed truck, but nothing was lost.   Once at camp 

and unloaded, we looked for Jack (who was not yet there) and did some GPS-ing of grid lines.  We 

returned to camp to set up the stove, cots and more… 
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October 16th, 2011 

Today Veronique and I walked the existing grid and took GPS points.  She looked for (and found) my 

Q-star GPS around the East Lake Zone (lost it on our hike out on the 5
th

!).  Line cutters arrive late 

(around 7pm). 

October 17th, 2011 

Veronique and I started out by showing the line cutters where they can start at the correct baseline.  We 

tried to fix the generator and I did some work in ArcGIS on the grid.  Bjorn, Ashley, Blain and Norm 

arrived at 12pm.  Norm and Blain unloaded the hoe, Bjorn and Ash went to camp to unload gear, fix the 

stove.   Blain walked the hoe into the northwest Campbell Zone to begin trenching there.  Almost 

immediately a hydraulic hose broke, so Blain used the hoe without power to that part of the bucket.  He 

nearly finished the first trench, and actually did a pretty good job of it; Bjorn came to help him with the 

fitting, but he had to walk the hoe out at the days’ end to change the bucket (good thing he brought it!).  

I showed Bjorn the plans for the next two trenches in the area.  Veronique did some prospecting that 

afternoon/evening and everyone had a long day.  Ash cooked a real good supper--Tasty;) 

October 18th, 2011 

Today I got all the grid coordinates, line lengths and directions for the line cutters.  Bjorn worked with 

Blain at the trenches.  They completed the next two trenches at the northwest Campbell Zone.  The rocks 

look really good—lots of chalcopyrite and pyrrhotite.  Veronique and Ashley went prospecting east of 

the East Lake Zone. 

October 19th, 2011 

Bjorn and Ashley started washing rock.  Veronique went to Fort Frances for the parts for Blaine’s hoe 

and groceries.  I went with Blain to the New West Zone and we got the first trench done and the next 

one started.  Blain went some pretty crazy cliff-like places with his hoe.  Made for some good pictures!  

Jess and Aaron were supposed to come today, but our Canadian Platinum partner may be backing 

out…bummer.  Sounds like 2 options: (1) washing and mapping, or (2) outlines only. 

October 20th, 2011 

Blain finished trenching at the West Zone and moved the hoe to the East Zone.  Bjorn and Veronique 

washed rock at the NW Campbell Zone.  They did a very quick job and the rocks are pretty difficult to 

see due to a film of dirt on them (they are very porous).  They are not doing a super good job of washing 

to save time=money.  Ashley cooked for us.   

October 21st, 2011 

Blaine finished up at the East Lake Zone today and cleaned the road up on the way out.  He left his hoe 

on the Trout Road for Norm.  Bjorn and Veronique started washing rocks at the West Zone.  I started the 

outline of the first trench at the NW Campbell Zone. 

October 20th, 2011 

Blain finished trenching at the West Zone and moved the hoe to the East Zone.  Bjorn and Veronique 

washed rock at the NW Campbell Zone.  They did a very quick job and the rocks are pretty difficult to 

see due to a film of dirt on them (they are very porous).  They are not doing a super good job of washing 
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to save time and money as per directions from the company president.  Ashley worked as the camp 

person/cook.   

October 21st, 2011 

Blaine finished up at the East Lake Zone today and cleaned the road up on the way out.  He left his hoe 

on the Trout Road for Norm.  Bjorn and Veronique started washing rocks at the West Zone.  I started the 

outline of the first trench at the NW Campbell Zone. 

October 22nd, 2011 

Bjorn and Veronique continued to wash rocks.  I took a look at what they had done so far and gave 

Bjorn some direction of what things I wanted done and what things could be left.  The sumps were not 

filling up very well so they had to move the pump around quite a bit to get water and this was limiting 

the amount of washing they were capable of.  In some ways they should have moved to the East Lake 

Zone and come back to the West Zone once the sumps were all full again.  Bjorn had to meet Norm and 

help with the hoe and take the supplies Norm had brought from home.  He also picked up Ashley and 

dropped her off with me to help with measuring for the outlines.  When Ash left I worked more on the 

geology.  I had to use the paper in my old Physics book because I didn’t have the mapping paper yet!  At 

the end of the day I had Bjorn and Veronique wash off the bottom of the first NW Campbell Zone trench 

and it was way easier to see the geology once the rocks were wet.  This was important as the geology at 

the south end of this trench is complex.  The south end of the trench is completely blitzed with alteration 

(metasomatism) and major shearing/faulting.  There is a MNZOMX dike, an UM, a breccia and a diorite 

all mixed up in extreme epidote and K-feldspar alteration.  I worked late to take advantage of the wet 

rocks.  I will be carrying a bucket in the future! 

October 23rd, 2011 

Bjorn and Veronique worked on the trench by the East Lake Zone.  Ashley helped me with mapping 

until noon.  Veronique and Ashley went home in the afternoon and Bjorn finished up the washing alone.  

I finished mapping the trenches at the NW Campbell Zone.  I could not rely on my compass due to the 

variable amount of magnetite, so I based my trenches on GPS points and my own grid system.  I will 

have Jess scan them in and sow them together in Photoshop so I can reference them in ArcGIS. 

October 24th, 2011 

Bjorn and I worked on the trench outline and mapping for trench 1 together at the West Zone.  It is 

really a huge trench!  Unfortunately the mineralized zone appears to disappear at the far southeat end of 

the trench, likely lost to structure, alteration and dikes as it reaches the north-trending sinistral fault.  I 

was hoping to get a better sense of the dip of the mineralization at the edge of the steep ridge.  Overall, 

the mineralization is actually quite distinct from the Campbell Zone in that it really seams to lozenge, 

and is strongly sheared, and has pyrite instead of pyrrhotite.  The pyrite occurs as fine cubes replacing 

medium-grained pyrrhotite with interstitial chalcopyrite.  The days are beautiful, yet chilly in the 

morning.  I hope the weather holds out. 

October 25th, 2011 
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Bjorn and I worked on the trench outlines and mapping for trenches 2-4 at the West Zone.  It was 

another nice day.  My fingers are numb in the morning, but by lunchtime we can take off our wool pants 

and map in Carhartts and long johns.  We measure some things together, and Bjorn often starts on the 

next outline while I am mapping the trench.   

October 26th, 2011 

Bjorn and I finished the mapping at the West Zone (trench 5).  It looks as though the varitextured gabbro 

is doming underneath and the contact with the leucogabbro is repeated structurally through several 

northward plunging antiforms and synforms.  It is very interesting: there are magnetite-rich bands of 

norite and gabbro and then there is the varitextured gabbro with interstitial cpy and po, still with 5% mt.  

At the top of the trench (east), the contact with the anorthositic gabbro is obscured by overburden but 

does seem to dip SSW.  The day turned out gorgeous!  We didn’t even need a lunch fire, but we had one 

anyway.  This is the first day we were able to quit at a normal time even though I walked over to the 

NW Campbell trench to leave the GPS for a bit. 

October 27th, 2011 

Bjorn and I did the mapping at the East Lake Zone.  This Zone is really exciting with widespread 

mineralization.  It is difficult to say for sure, but I think the mineralized zone is trending 20°.  This lines 

up with the trench Veronique found 250 to the south and also with apparent igneous layering in outcrop 

to the west (on the shore of the lake).  Mineralization was found over ~ 15m in the range of 2% cpy, 2% 

po, and then extends to the east end of the trench to 1.5-2.5% combined sulphides.  It is a bit broken up 

by faulting and alteration and appears to be within both the gabbro and leucogabbro and in this case it 

really looks like a mixing zone.  Bjorn and I started to pack up camp a bit and Dad arrived for a late 

supper. 

October 28th, 2011 

Today was cold, wet and blowing snow.  The flakes were huge and made for a beautiful scene: so glad 

we were packing up and not trying to map rocks!  It was a looooong day.  When I got home I realized I 

had to represent Champion Bear alone at the Eagle Lake First Nation elders’ session.   

Daily Log—Aaron Bjorkman, Licence # 1001049 

June 2, 2011 

The purpose of this job is prospecting to find new PG mineralization. Prospecting for Karl Bjorkman at 

Champion Bear;  Aaron Bjorkman license number 1001049. Got supplies ready at Bjorkman 

Prospecting Office/warehouse. Drove highway 11 to Atikokan to pick up supplies and continued on to 

highway 502. Drove for an hour and turned on to Trout rd. Then drove 23 ½ km, turned south and drove 

another Km to camp. Set up camp and looked at property to prepare for the next day. 

June 3, 2011 

The purpose of this job is prospecting to find new PG mineralization. Prospected alongside another team 

and met up at several points throughout the day to assign areas to look at, and seek advice about 

samples. Walked down Trout rd. on Km 14, walked south around a swamp and traversed east along 

hillside. Observed two previously viewed samples. There was medium amount of outcrop seen 
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throughout the day. Outcrop consisted of mainly granitoids, grey-white colour with no mineralization. 

Nothing of much interest was observed throughout the day. Four samples were taken: three granitoids, 

one mafic dyke, all had pyrite, one had chalcopyrite. 

June 4, 2011 

We took a tour with project geologist; Katrina Bjorkman to the Campbell zone. We walked a full section 

of the showing ending at the southern perimeter of the zone.  We then walked across swamp at 255 

bearing heading towards the targeted areas by Champion Bear Res. We saw a fair amount of out crop 

which was monzonite, a few with sulfides.  70 m south of first targeted zone we came across gabbro. We 

took samples of:  4 monzonite, 2 syenite, and 1 gabbro. All had pyrite and one had chalcopyrite. 

June 5, 2011 

Started where we left off on June 4, 2011, and travelled north along a ridge. Large amount of out crop. 

Took eight samples consisting of: 3 gabbro, 2 syenite, 3  monzonite. All samples had pyrite and the 

gabbro rocks were rusty .There was a swamp to the left of where we were walking, continuing north 

there was a lot of out crop, none which contained sulfides. Found one mafic dyke, there was trace of 

pyrite; took sample and there was nothing else of interest. 

June 6, 2011 

Started south of camp; 23 Km down Trout rd. Saw a lot of out crop, which 95% consisted of diorite. 

Overall, only found two samples with any sulfides. The rest was boring. Found one out crop of 

monzonite, took two samples with little sulfides. Went to targeted area (UTM 526452E, 5447550N) did 

two circles 100m apart, all of which was clear cut. The day was very hot and sunny. 

June 7, 2011 

Started in north of 21km down Trout rd. Prospected around targeted area, 200m off road. Area full of 

blow down with evergreens growing up between. Estimated 15 yr old cut. Rained the entire time. Drove 

back to camp for lunch and to dry out clothing. Went back out in the afternoon to the targeted area and 

continued on where we left off. Little amount of out crop at the surface, more found underneath 4inch 

dirt and moss. Samples taken were ultra mafic to mafic, with very little sulfides.  Overall took three 

samples to show project geologist the area. 

June 8, 2011 

Started in north off of Trout rd. at 23Km. Went in targeted area and not a lot of out crop was seen; a lot 

of gravel. Out crop that was seen was a lot of diorite. Took 3 samples; two had sulfides. Very little 

amount of sulfides, overall boring rock. Rained off and on throughout the day and was very windy. The 

bush was fairly young and contained a lot of poplar. 

June 16, 2011 

Attained supplies in Atikokan and drove to job site. Started late morning at designated area previously 

prospected and continued east from area finding medium amount of out crop, which consisted of, 90% 

diorite. Overall very boring, took three samples. They had minor pyrite and one contained malachite. 

Walked around a swamp to the east. Very hot day. 
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June 17, 2011 

Drove down a side road off Trout rd. at 17km heading east for 3 km. Hit east of targeted area which was 

not yet prospected. Found a normal amount of out crop. Took twelve samples all with small amounts of 

pyrite excluding one. In between out crops there were swamps, and they day was very hot. Out crop 

consisted mainly of syenite and monzonite. 

June 18, 2011 

Rained all day. Stayed in camp and did data entry. We also cleaned up the camp and had to clean out 

generator because it was clogged up and not running. 

June 19, 2011 

Drove down Trout rd. to km 17, turned east and drove for 3km. Prospected south west of projected 

target. Rained for the first part of the day. There was a medium amnt of outcrop and there were a lot of 

swamps. Hills were either out crop or boulders. Took two samples: one was monzo gabbro, 1% py, the 

other was a quartz blob and inside had Gabbro with trace py. The rest of the out crop had no sulfides, 

mainly Syenite and Monzonite and a couple Gabbros. 

June 20, 2011 

Drove to km 27 down Trout rd. Walked in 1.7 km south west to targeted area by Champion bear at 

528750E 5446425N which was a mag high. Rained in the morning and drizzled on and off for an hour. 

Found a small amnt of out crop which was mainly monzonite. The whole day was a lot of low ground 

with swamps. Found one sample with py and everything else had no sulfides. 

June 21, 2011 

Continued from the day before and walked in 3km SW of road. Small amount of out crop was found, 

low ground for the most part. One sample of py and calco in quartz. The rest had no sulfides but a lot of 

magnetite. Most of the outcrop was monzonite to monzodiorite. 

June 22, 2011 

Started in from camp at 23km down Trout rd. Went 700m SW of camp to a couple of mag highs. Rained 

off and on all day. Seen a normal amount of outcrop, all of which mainly consisted of monzonite. Took 

four samples all had pyrite, There was a few swamps or more creek systems and a lot of low ground. 

Last sample was the best; it had epidote and anchorite, hematite, and the largest number of sulfides. 

June 24, 2011 

Prospected SE of targeted area roughly 20km down Trout rd. There was a medium amount of out crop. 

Out crop mainly consisted of monzonite. Took five samples; all which contained pyrite, two with calco 

pyrite.  

June 25, 2011 

Continued on from the day before, prospected SE of Campbell showing. Found a fair amount of out 

crop, and low ground/swampy areas. Most out crop was monzonite. Took thirteen samples; all had py; 6 

had calco py. Generally the rock was better towards the northwest area that we were prospecting. The 

day was very hot. To the SE side there were three Leuco-gabbros. 
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June 26, 2011 

Walked west down the road from camp about 2 km. Prospected to see what rock type was in the area 

and I was looking for sulfides. The area I checked out I did a north-south line down the center and 

continued to the east side. There was a medium amount of outcrop. As I continued east the hills were 

more gravel based. The rock looked better to the west. The rock I sampled consisted of monzonite, 

gabbro, and leucogabbro; all rocks had py; one had cpy. 

June 27, 2011 

Prospected with project geologist (Katarina Bjorkman) on the NW end of Entwine lake. Wanted to 

check out if the zone continued west. Rocks found; ultra mafic and gabbros. Took two samples; both 

had pyrite and trace cpy. Overall large amount of outcrop, and the bush was nice. It rained all morning 

and most of the afternoon. Got back at 2:00 p.m. as per rain. Took the rest of the day to write up samples 

and bag them. 

June 28, 2011 

Drove down Trout rd. to roughly 37km, turned south and drove for 2 ½ km. Walked in to east side of a 

little lake (536000E, 5442000N) and started traversing the east side of the lake going south until we hit a 

swamp system. No sulfides found; 8 samples were taken. Low amount of out crop found. Along lake 

side rock type was monzonite and at the south end of the traverse there was gabbro and diorite. 

July 6, 2011 

MOB: Left office after getting supplies and drove into Atikokan and got groceries, propane and gas. 

Drove 2 ½ hrs to camp and set up. Then drove to Dryden to pick up workers for the job, and calibration 

discs, rebar, and any other supplies needed. Got back to camp around 10:30pm and set up tents. 

July 7, 2011 

Continued in the same area as June 28 continuing east doing traverses 500m apart. Medium amount of 

out crop at the start as continuing south got into large swamp and low ground. 13 samples were taken 

consisting of monzonite and a few gabbros. Only two samples were found with pyrite, and a few 

samples had epidote. Roughly started 536500E, 5442550N and went south 2km. 

July 8, 2011 

Drove into the same spot as the day before, got in at 536500E, and prospected north 1.9km to the Trout 

rd. Walked east down the trout rd. 500 m and continued prospecting south. On our traverse we took 19 

samples; one contained trace pyrite. There was a medium amount of out crop which mainly consisted of 

monzonite and some syenite, also a few gabbros. Crossed a big swamp system 400m into the day, then 

there was 650m of fresh blow down. 

July 9, 2011 

Rain day; bagged up samples, did data entry and went on a supply run to Dryden. 

July 10, 2011 

Went back to finish off what was left over from July 8, 2011; continued east into a pyroxenite intrusion.  

Took 19 samples; one contained trace amount of pyrite. Did two north south lines, in the middle of the 
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intrusion, 350m apart. Found a small amount of out crop and blow down continued on through. Intrusion 

continued through a swamp and no out crop was found. 

July 11, 2011 

On the trail to Entwine Lake there were four trees that needed to be cut out in order to continue.  

Prospected off of Entwine lake with Hannah. Started in at a 527650E and prospected roughly 2km at a 

30 degree bearing. We took 15 samples; which consisted mainly of Monzonite and a couple pyroxenite. 

None of the samples contained sulfides.  There was a small amount of out crop and we followed a ridge 

system for most of the day.  

July 12, 2011 

Prospected off Entwine Lake and continued on with the traverse 800m east of July 11. Started in at a 

528250E and went for 1.7 km at a 30 degree bearing until we hit a claim line. Followed the claim line 

and prospected south towards the lake. Twenty one samples were taken; none of which contained 

sulfides. Out of the twenty one; 11 monzonite; 1 syenite; 9 gabbros. There was medium amount of out 

crop, more was found further off the lake. 

July 13, 2011 

Started in off of the south east end of Entwine Lake and did a traverse east to a small lake (unknown 

name) and did a circle around the lake until we got out of the rock type and into the tonalite. The south 

end of the lake was all tonalite until we headed north at a 30 degree bearing at the east end of the lake. A 

very small amount of out crop was found and we were on a ridge that was mainly all gravel. Out crop 

found was mainly monzonite. Had to swim across three creek systems.  We took 14 samples and none of 

them contained sulfides. 

July 14, 2011 

Drove in to the east end of Entwine Lake, and drove the boat down to the west end (which took roughly 

30min) and started prospecting around a target with an easting of 521600, 5444875N. We extended the 

traverse around the target to take more samples; 11 samples were taken. We sampled mainly gabbro and 

leucogabbro rock, as well we found one ultra mafic rock; 5 of the samples contained pyrite; 2 contained 

calco py. Further west of the target no sulfides were found and 50m NE there was a ridge that contained 

py.  

July 15, 2011 

Drove down to the far east end of Trout rd. roughly 40km until we hit Telsup rd. We did a traverse north 

until we hit a big swamp roughly 300m off the road, and then continued south for 1 ½ km. We took 12 

samples which consisted mainly of monzonite and a couple leucogabbros. One sample contained 0.5% 

py. It rained lightly throughout the day and there was a medium amount of out crop. Finished the day 

early and did data entry and packed up to leave. 

July 17, 2011 

Picked up supplies from Bjorkman  warehouse and then drove into Atikokan where we picked up 

workers, fuel and propane. Then drove to Fort Frances to get groceries and other supplies. Got to camp 

in the afternoon and put stuff away then worked a half day. Continued on from July 15 down the Telsup 
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rd. finishing up the traverse from the day previously mentioned. A small amount of out crop; all 

monzonite with no sulphides. Got back to camp late and had supper after seven p.m. Very hot day. 

July 18, 2011 

Dropped off the other prospecting team at their area and continued on to Entwine Lake. Boated to the 

west end of the lake and worked on target 16. 11 samples were taken; all which were gabbros or 

leucogabbros; 1 sample contained calco and trace malachite; 6 contained pyrite. Prospected on a ridge 

for the majority of the day and there was a large amount of out crop.  

July 19, 2011 

Went into Entwine lake to the west end; roughly 11 km. Prospected a target area; roughly 521530, 

5445830. 12 samples were taken; mostly gabbro and leucogabbro rock; 6 samples had pyrite; 3 also 

contained calco; 2 of the samples had a large percentage of sulphide. There was a medium amount of out 

crop and it was a very hot day. 

July 20, 2011 

Went to Entwine lake to continue from July 19; walked in and started prospecting around the south east 

end of a small lake. 3 samples were taken; all monzonite; weak magnetite and no sulphides. At around 

10:30 a.m. a storm blew in that made it unsafe to continue to work. Had to wait for an hour to let the 

storm blow over, when it seemed the safest time to leave we made our way back to the boat and it 

continued to storm for the next 5 hours. 

July 21, 2011 

Attempted to prospect on Entwine Lake but discovered a large amount of blow down from the day 

before (storm) on the trail. Counted 55 large trees plus brush and 6 trees hanging about 10ft up possibly 

ready to fall; also roots are pulled up on trail. Quad could not go on trail and we did not have a chainsaw 

so we went back to Trout rd. and drove down to 23km; then headed west to 526280, 5448950. 

Prospected north east on a ridge along a swamp system. Took 10 samples;  which consisted of gabbros 

and one leucogabbro; 7 had pyrite; 4 had calco; 2 had epidote and one had malachite.  

July 22, 2011 

Started in off Trout rd. 23 km and drove in by quad roughly 2 ½ km.  Walked in roughly 600m north 

and started prospecting the projected area. 10 samples were taken; mainly consisting of gabbros, 2 

syenites, 1 monzonite; 1 contained trace amount of pyrite. There was a small amount of out crop and a 

large amount of swamp and low ground.  

July 23, 2011 

Took two helpers into the trail to Entwine lake with a chainsaw and removed all blow down that was 

across the trail. This took until approximately 2:00 p.m. where we then proceeded to 5 km west on 

Entwine lake and prospected shoreline. 5 samples were taken; all gabbros; four which contained py, 

three with cpy. 

July 24, 2011 
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Prospected west end of Entwine lake and continued on from July 20
th

, and also ran into projected target 

17 by champion bear. 10 samples were taken; all were gabbros;  5 contained pyrite; 3 contained calco. 

At the start of the day we were on east side of small lake and followed a ridge north. There was a large 

amount of out crop. 

Daily Log—Ruth Bjorkman, Licence # 1002066 

June 1, 2011. 

Champion Bear hired Bjorkman Prospecting to complete a mapping/prospecting program on the Trout 

Road, 70 km south of Dryden east of the 502. The project commenced at the beginning of June, and 

involved a team of 7 people: Katarina Bjorkman (project geologist), Aaron Bjorkman, Hannah 

Bjorkman, Ruth Bjorkman, Ashley Lange, Chris and Steph.  The objective for the prospectors to look at 

mineral potential  from historical prospecting and geophysical targets. 

The day started at 7:00am loading up the truck with prospecting supplies. The truck was taken from the 

Bjorkman Prospecting base, and was driving to Atikokan where one of the team members was picked 

up. The next lag of the trip was to Dryden where two more helpers from Sudbury were picked up at the 

airport. Camp supplies were purchased in Dryden. Once equipped, the hour long journey to the camp 

began. 

June 2, 2011. 

Part of the morning was spent organizing supplies and preparing for more occupants of  the camp. The 

majority of the day was spent looking at previously mapped areas, with road access. The other crew 

arrived in late afternoon, and plans were made for the following day. One sample was taken, and less 

experienced crew members were given some training on the expected field methods. 

June 3, 2011. 

The day began with two teams walking about a kilometre into an area with two targets. Upon arrival into 

the area, the accompanying team separated. The area was mostly boring and with good terrain, the entire 

area was able to be covered in one day. There were a few samples taken where small amounts of sulfides 

were found, although nothing of major significance was seen. Most of the rock was a monzonite, 

bleached white on the surface, and creamy grey in colour on a fresh surface. 

June 4, 2011. 

Our project geologist took the crews on a tour in the course of the morning to the Cambell Zone. The 

rock types seen during the tour were similar to the ones that the crews were prospecting, so it was quite 

advantageous to all of the participants. The remainder of the morning was spent prospecting west of the 

Cambell Zone about one kilometer. This area looked very good and was sampled thoroughly. The 

mineralization seen in these outcrops was pyrite, pyrhotite, chalcopyrite, and bournite. The rock type 

was a gabbroic looking rock with white, pinkish, and mauve feldspars. The rock was medium grained, 

and consistently contained magnetite. 

June 5, 2011. 
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Continued prospecting within about a kilometre of our partner team. This entailed a lot of walking with 

very little interesting outcrop. Most of the outcrop encountered was either a monzonite or a syenite. The 

only mineralization was that on strike with the previous days mineralization. The pyrite noted was in a 

monzonite. 

June 6, 2011. 

Finished prospecting the area where the previous two days were spent. Filled in a few gaps between the 

two teams previous days traverses. There was very little outcrop of interest. Three samples were taken 

where some sulfides were seen. This work was finished by noon, and was followed by driving to Dryden 

for food and equipment supplies. 

June 7, 2011. 

Prospected a target on a north western portion of the property. There were three areas close to the target 

area that were of moderate interest. The first was a gossan outcrop. There was very little mineralization 

in the gossan surface, with the exception of trace amounts of pyrite. The gossan appeared to be banded, 

and was quite rich in biotite, pyroxene, and magnetite. Next to the gossan, however, had close to three 

percent pyrite and pyrrhotite. This occurred in a relatively unaltered looking monzonite. There was 

notable magnetite in both rock types. The second area of interest was a few hundred meters west, where 

a mafic dike cut through a potassium feldspar rich monzonite. This rock was a pinkish green and had 3-

5% pyrite through the mafic dike and the wallrock. The last notable area was another hundred metres 

west, where there was about 3% stringy, banded chalcopyrite in a quartz vein, and 1% in the dark mafic 

host rock. There was also about 1% pyrite in the mafic. 

June 8, 2011. 

Spent the day prospecting in a steady drizzle for a target just northwest of camp. The morning was spent 

looking for a sulfide showing, which was not located at the coordinates recorded. There was only one 

outcrop during the morning that contained any sulfides (py, cpy). The afternoon was more interesting, as 

the showing was located about 150 metres southeast of the recorded position. The noted sulfides were 

pyrite, pyrhotite, and chalcopyrite. There were trace amounts of bournite. The host rock was an altered 

medium grained monzonite. There was approximately 50% pyroxene, and 35% plag, and 15% kspar. 

The mineralized rock was sampled and followed until interrupted by a stalking bear. 

June 9, 2011. 

The day was spent looking at a target with a pyrite showing. A team of three walked in and prospected 

along the shore of the lake the showing was on. There were a few interesting gabbros with up to 5% 

pyrite. There was minor amounts of pyrrotite in a few of the samples taken. All of the outcrops with 

more that minor amounts of sulfides found were sampled. The area was covered quite well. There was 

some variations to the rock types which included a gabbro-diorite, and a very dark biotite altered, 

quartz-rich felsic looking outcrop. 

June 10, 2011. 
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Prospected a mag high to the east of camp. There was a lot of outcrop in the area as it was a cut over 

region.  There was nothing of great interest in the area, and only two samples were collected during the 

day. 

June 11, 2011. 

Checked out access for transporting a small boat into Entwine Lake. The road was very grown in and 

deemed unsuitable for travel with a quad pulling a trailer. The end. 

Daily Log—Veronique Bjorkman, Licence # 1005497 

June 13 2011 

Today we are driving from our home in Sapawe to the prospecting camp near 23 km on the Trout Road 

via Hwy 11 and Turtle River Road.  After 2 hours of driving we arrived and had a quick lunch.  The 

camp person for the day was Chris who showed us what Katarina had planned for us to prospect for the 

day.  We drove to 14 Km on the Trout road and south another couple kilometers.  We prospected around 

a mag high (524150 E; 5450200 N).  The granite there was moderately magnetic but lacking in sulfides.  

The walking was treacherous from blow down and cliffs.  Once we made it out to the cut to the east we 

found one sample with cpy in it.  This was the only cpy we saw all day.  At 3:30pm we started walking 

back to the truck on a skidder road.  We came back to camp and organized our samples then zip tied 

them and bagged them.   

 

June 14 2011 

Today I am working with Steph, one of the geotecks.  We left camp in the morning around 8am.  We are 

prospecting mag highs again today.  Turning south on the trout road we drove to the first mag high 

(531950 E; 5443750 N).  There is nothing but a few gabroic dykes striking 134°.  These were seen 

southeast of the mag high.  No sulfides have been seen yet although the monzonite is moderately 

magnetic.   

The second mag high (532450 E; 5443250 N) had little for outcrop.  The overburden was mainly moss 

and topsoil with mature conifers and a little underbrush.  There is a swamp northeast and a stream west 

of the mag high.  The monzonite has magnetite in it but we only took one sample.  It was the only time 

we seen any sulfides.  After this mag high we walked east to the next one (533200 E; 5443200 N).  We 

had bad luck when Steph left his lunch at the truck.  He thought we would go back there for lunch.  I had 

to give him my sandwich and my water. 

Our third mag high, and the last of the day, was barren of mafic rocks.  There was however a 

considerable amount of overburden and though we broke a lot of rock we still didn’t find anything that 

warrant a sample.  Once again there was magnetite in the monzonite.  We walked north to the Trout 

Road and back to the truck.   

June 15 2011 

Today Hannah and I are looking for a way to bring a boat into Entwine Lake.  We quadded down an 

overgrown trail that I had walked while claim staking in May.  After some looking we found a trail 
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cutting down to Entwine Lake at the east end.  It rained a little in the morning. After walking the trail 

and confirming that it reached the Lake we retraced our path and began clearing the many trees that had 

fallen over it in the years of its abandon.  We cut most of the overhanging branches with my axe but 

used the swede saw for the larger logs. One mucky portion of the trail we built a corduroy over.  At the 

end of the trail there is a nice sandy beach.  Back at camp we had dinner and then Katarina, Chris and 

Steph left for their time off.  The generator is acting up, it is revving really high and it quit for no reason.  

I left it off because everything seems to be fine with it. 

June 16 2011 

Today we are following up previous samples taken earlier in the project.  We parked the truck on the 

Trout Road (527087 E; 5449089 N) and started west.  Most of the rock we broke was monzonite with 

magnetite.  We actually seen a lot of pyrite today.  After traversing to the lake and the previous good 

samples we zigzagged on the way back.  We found a nice sample with calco and amphiboles. After 

trying to find more calco in the surrounding area, but with no luck, we had to traverse back to the truck 

to get more sample bags.  It was very hot and sunny and there wasn’t many mature trees for shade.    

Most of the outcrop was exposed but the area had been cut about ten years ago and was very brushy.   

After getting sample bags we returned to the bush and did another traverse but didn’t find any calco.  

Another team was two hundred meters north and they seen some calco in hematite stained granite.  I 

think we should prospect the northeast shore of that lake and see if we can find some more?  Back at 

camp we are all pitching in to do dinner since there is nobody staying in camp during the daytime.  

Dinner was a little later than usual due to this.  Also the generator is having problems.  We weren’t able 

to charge our radios tonight because it is running off and we don’t want to ruin it.   

 
June 17 2011 

Today we woke up 2 hours early because the weather was forecasted to +30°C today.  We started work 

at 6.  Today we are trying to extend the zone found at samples W656519, W656514, and W656515.  

Hannah and I are prospecting west of the samples and Aaron and Ashley are prospecting to the east.  

Most of the rock was monzonite but there was some synite.  I seen only a trace calco in one sample--the 

rest were pyrite.   We prospected the cut in the morning as it was cooler.  After eleven o’clock we 

headed into the bush to get some shelter from the sun.  That didn’t work very well and it was still very 

hot.  It didn’t help that there was a lot of blowdown and no breeze.  We were very glad to be finished at 

2pm and were happy that we woke two hours early in order for it to happen.  We found out that the 

problem with the generator is because the Techs had been running 2-Cycle oil in it instead of regular 

motor oil.  The generator is most likely ruined.  Once again the radio’s aren’t charged and we’ll have to 

make due without them. 

June 18 2011 

We woke up to grey skies.  After breakfast at 7 it started sprinkling and within twenty minutes it was a 

full out downpour.  Today we are staying in camp and writing up notes.  Since there is no camp days for 

the helpers our notes are not getting written up.  Also, we need to fix the problem with the generator.  

Draining the oil and replacing it with motor oil helped a lot, but the generator will never run right again 

after having 2-Cycle oil (meant for mixing with gas, not running straight in a motor) was ran in it for 
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several days, maybe a week or more.  Everybody has been given an area to clean and put things that 

were disorganized back in order.  Also our radio’s and our satellite phone have been charged. 

Daily Log—Anthony Burkholder, Licence # 1006782  

 June 9/ 2011   

Working for Champion Bear Res.- Anthony Burkholder license # 1006782. Byron Burkholder license # 

1007030. Willis Brubacher (student). Byron drove his truck up the hyw 502 and into the Trout Rd. 24 

km. to where Bjorkman's had their camp set up. We talked to Katarina and then we went out to the main 

showing to show us the types of rock we would be looking for. Looked around for an hour and then got 

maps for where we were to prospect. 

June 10/2011   

Byron drove his truck up the Turtle River rd and met the others at their camp. Willis and Anthony were 

along. Left camp and went out to where we were to prospect and got 6 samples. (W656630- 635) 

June 11/2011   

Anthony drove his truck and took our quad. Willis was along. Got maps from Katrina and went in the 

quad trail past the camp and got 7 samples. (W656636- 642) Saw a lot of good mineralization, lots of 

cpy. 

June 13/2011  

Willis drove his truck and took his quad also. Anthony was along. Took the trail past the camp again and 

sampled on an old trench that we found. Got 7 samples. (W656643- 649) Found alot of good 

mineralization in the samples close to the old trench. 

June 14/2011 

Byron drove his truck and both our quads. Anthony was along. Drove to km 10 on the Trout rd and 

drove the quads into an old clearcut where we didn’t find any good mineralization so we did a few 

traverses and got 1 sample there. (W656650)  

June 15/2011 

Byron drove his truck and we (Anthony) arrived at camp at 8:00 am. Got the maps from Katrina and 

drove in the winter road close to camp. Couldn’t find any good mineralization so we took 2 samples 

(W656711- 12) to show Katrina and she said we could check out a few spots in another area. We took 

the quads into an old trail and got 2 samples there. (W656699- 700)   

June 16/2011 

Byron drove his truck and we (Anthony) got the maps from Veronique. Did a traverse in the morning 

then went back out to the road and met up with Vern and Hannah. Went in on another traverse and 

found some good rock, gabbro with cpy in it. Took 3 samples (W656713- 715) Went to camp and talked 

for a while and then headed home. 

June 21/2011 

Byron drove and we met the others at camp. Byron and Anthony and Kat took the boat into Entwine 

Lake and went up the lake and did a traverse off the lake shore. Kat went and mapped a trench that 



58 

 

Willis and Anthony had found. Byron and Anthony found a nice zone along the lake shore and got 6 

samples there. Found 2 old trenches. 

June 22/2011 

Byron drove and met at camp and got maps. Anthony was along. Headed out on Entwine Lake and did a 

traverse off the lake shore.  Got 5 samples (W656716- 720) One sample was in an old blasted trench. 

Mostly gabbro with cpy and py. Dropped the samples off at camp and headed home. Rained all day. 

June23/2011 

Byron drove his truck and Anthony rode shotgun. We met the others at camp and Kat told us to take the 

boat across Entwine Lake again. Did a traverse off the lake shore and found a good showing. Moved up 

the lake and found a really good showing at UTM 523141e 5443891n. Gabbro with lots of cpy and py. 

Lots of outcrop around there. There is a cabin on the point close to the showing. Took 7 samples there 

(W656721- 727)  Rained in the morning  but was nice in the afternoon 

June 24/2011 

Byron drove his truck again. Stopped at camp and talked to Kat and got another map. Headed for 

Entwine with the quad and then boated across to where we were yesterday. Did a traverse up to the 

creek but there was too much overburden and found nothing until we were back to the lake. We took 1 

sample there which had some disseminated cpy in gabbro. (W656728) Went to the point where we 

looked yesterday and looked there some more but didn't see any sulfides. We were out of the zone to the 

south. Need more time to look there some more. 

June 27/2011 

Byron drove his truck again today. Got to camp at 8:00 and Kat gave us maps. Kat, Aaron, Byron and I 

headed for Entwine lake and took the boat across. They dropped us off just past the cabin and then we 

did a traverse up from the shore. We got 3 samples of some nice gabbro with lots of cpy. (W656731-

733) There was lots of exposed rock. We took the samples in the zone. It started to rain really hard at 

11:00 so we worked until 12:30 and then headed out. Went to camp and sat around for a while then went 

home. 

June 28/2011 

Byron drove his truck again. Got to camp and Kat told us to go out on Entwine lake and to pull the boat 

up on shore when we come out. Did 2 traverses up off Entwine lake. Only got 1 sample because there 

was so much overburden.(W656733) was nice gabbro with disseminated cpy. We headed out at 1:00 to 

help the other guys pack up camp. We left for home at 4:00. 
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OBSERVATIONS 
The following sections describe the observations of the mapper and prospectors of the (i) Campbell 

Zone Area, shown in Figure 16, (ii) the regional prospecting program, (Fig. 10), and (iii) the Trenching 

Program. 

OBSERVATIONS OF THE CAMPBELL ZONE AREA  
The following is a description of the rock units mapped beginning with northern rocks (oldest) and 

working south corresponding to the geological map of Figure 16.   

TGN - Tonalitic Gneiss.   

The tonalitic gneiss is medium-grained, medium grey and gneissic.  In areas it has undergone potassic 

alteration and is pink near fractures.  This is the basement for the Entwine Lake Intrusion. 

AMPH – Amphibolite 

Amphibolite forms a 5-200m wide septa between the TGN and the intrusion.  It is fine-grained and 

banded with dark grey and light grey bands.  It has been previously interpreted as mafic metavolcanic 

rocks. 

MGAB – Melanogabbronorite 

The melanogabbronorite is dark grey to black, and medium to coarse-grained pyroxene-cumulate mafic 

rock.  It occurs to the northeast of the area mapped as a core to norite.  Here it is massive and uniform, 

gradational into the norite and leucogabbronorite.  It has a pyroxene cumulate texture with white 

plagioclase and is moderately to strongly magnetic.  In hand sample it appears the pyroxenes are mostly 

orthopyroxnenes.   

Melanogabbronorite is also present southeast of the Campbell Zone as a 40m by 150m oval body with 

considerable variation in composition.  At the southeast Campbell Zone occurrence, it has sharp western 

contacts with coarse-grained anorthositic gabbro and contains 1m clasts of sulphide-bearing anorthositic 

gabbro (Fig. 17A).  The northern contact with the leucogabbro is banded and may be evidence for some 

mixing.  The melanogabbro itself is coarse-grained and varies from 45-98% mafic minerals, dominantly 

pyroxene (Fig. 17B).  It appears to be multiphase with sharp and gradational contacts between the 

leucocratic and melanocratic and ultramafic phases.  It may be (i) a contemporary phase to the 

anorthositic and leucogabbro either representing crystal fractionation and/or settling or magma mixing, 

or (ii) a later conduit for magma exploited by several magmatic episodes giving rise to the varied 

composition.   

NOR – Norite 

Norite is a very distinct rock with pristine cumulate orthopyroxene comprising 35-90% of the rock.  

Norite is located in greatest abundance in the northeast quadrant of the map sheet and here appears to be 

surrounded by leucogabbronorite.  Mapping to the east and west may help to constrain its extent and 

give a better idea of cross-cutting relationships.  



 

 

 

Figure 16: Geologic map of the Campbell Zone Area.



 

 

Where observed, the contacts appear gradational.  It partly surrounds the gabbro-melanogabbro 

described above.  It was also observed further south where the melanogabbro, gabbronorite and 

pyroxenite intrude the sulphide-bearing leucogabbronorite and anorthositic gabbro.  Here it is also along 

the rim of melanogabbro.  The orthopyroxene are beautifully preserved and are enclosed by large 

plagioclase oikocrysts (Fig. 17 C&D).  In hand sample the rock is typically crumbly with stubby 

pyroxene crystals separated by white plagioclase and is moderately to strongly magnetic. 

 

Figure 17: Melanogabbro and Norite.  (A) Melanogabbro with anorthositic blocks from southeast of the Campbell Zone, (B) 

Melanogabbro-pyroxenite, sample 656667, (C) and (D)  from thin section ER05,  PPL and XPL respectively.  Prismatic 

orthopyroxene crystals surrounded by intercumulate plagioclase. 

LGABC – Leucogabbronorite plagioclase cumulate.    

Leucogabbronorite is the dominant rock type north of the Campbell Zone area, and appears to host a 

small part the sulphide mineralization.  It is mostly coarse-grained, with 12-35% mafic minerals 

comprised of ortho- and clinopyroxene, biotite, hornblende, with chlorite and epidote varying with the 

degree of alteration.  In general, the mafic mineral content is greater to the north where the texture also 

changes to be more massive and equigranular.  However, very little mapping was done this far north and 

no separation between these lithologies was made with the current map.  The plagioclase cumulate 

texture closer to the Campbell Zone is distinct in hand sample and thin section with coarse-grained 

euhedral to subhedral plagioclase surrounded by medium-grained mafic minerals.  Unaltered samples 

have mauve coloured plagioclase with 45-55% anorthite (based on extinction angles obtained from thin 

section) and orthopyroxene more abundant than clinopyroxene (the Ca and Na are contained in the 

plagioclase?).  Primary igneous layering is subtle and gradational, and was not commonly observed at 

the outcrop scale, but appears to correlate to changes in the cumulate phase of magnetite.  Magnetite 
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varies from 0-7%.  The abundance of magnetite varies both with primary crystallization and extent of 

alteration.  This may prove to be a tool for mapping the proximity to the sulphide horizon.  Where 

altered, the plagioclase is saussuritized to albite + zoicite + sericite + calcite; in hand sample the 

saussuritized plagioclase looks white and often chalky.  The mafic minerals alter to chlorite + biotite + 

epidote + hornblende and magnetite is lost. 

 

Figure 18: Photomicrographs of thin section samples ER08 and ER09.  (A) and (B) are PPL and XPL respectively of ER08 is an 

unaltered plagioclase-cumulate leucogabbro, with pristine plagioclase showing polysynthetic twinning; there is interstitial 

orthopyroxene, biotite and clinopyroxene.   (C) and (D) are PPL and XLP respectively of sample ER09, featuring clinopyroxene 

exsolution in orthopyroxene (centre) as well as biotite, clinopyroxene and orthopyroxene crystals. 

LGABS – Leucogabbronorite    

The leucogabbronorite hosts the Campbell Zone sulphides.  It is coarse-grained and contains 15-35% 

mafic minerals comprised of ortho- and clinopyroxene, biotite, hornblende, with chlorite and epidote 

varying with the degree of alteration (Figs. 19A&B).  Pyroxene is also in the cumulate phase, although 

plagioclase is still the dominant cumulate constituent.  It appears as though increased magnetite in the 

cumulate phase usually indicates footwall whereas the magnetite in the zone is slightly to moderately 

depressed and pyroxene is more abundant.  Sulphide minerals are mostly pyrrhotite and chalcopyrite 

with small amounts of pentlandite (Fig. 19C&D). They are fine to medium-grained, subhedral crystals 

within and interstitial to silicate minerals.  Pyrrhotite is a silvery-grey and constitutes 1-5% while 

chalcopyrite is yellow and comprises up to 4%.  They are often in the same “bleb” and can be 

intergrown.  The pentlandite is a white-silver colour and occurs as “eyes” within the pyrrhotite (next to 

chalcopyrite), along fractures within pyrrhotite (a wormy texture) as well as mm inclusions within 

silicate minerals.  Chalcopyrite also occurs as very fine disseminations within silicate minerals.   
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South of the zone there is a distinct magnetic low which may be caused by: (i) primary mineralogy, or 

(ii) hydrous alteration, where magnetite is replaced by pyrite; pyrite is abundant in this zone but 

chalcopyrite is not.  Other hydrothermal alteration minerals such as epidote, chlorite, calcite, zoicite and 

albite are prominent to the south and occur as veinlets and as pervasive alteration of primary 

mineralogy.  This area south of the Campbell Zone is also coincident with a northwest trending swamp 

system that runs the length of the Campbell Zone.  I think structure has produced the alteration and the 

magnetic low in this area and there may be an offset; likely the altered rock weathered more easily and 

resulted in the swamp. 

 

Figure 19: Photomicrographs of mineralized leucogabbronorite from the Campbell Zone, thin section ER03.  (A) and (B) are in 

PPL and XPL respectively.  There is clinopyroxene in the left side and pale pink and green high-relief orthopyroxene in the top 

right with opaque minerals; altered plagioclase is in the middle.  (C) and (D) are in reflected light and show sulphides interstitial to 

silicate minerals.  Pyrrhotite is the dominant mineral in both images, and there are sub-millimeter inclusions of pentlandite mostly 

as worms along fractures.  Chalcopyrite is along the pyrrhotite boundaries, as veins in the pyrrhotite and also as inclusions in 

silicate minerals. 

AGAB – Hornblende Anorthositic gabbronorite 

The anorthositic gabbro is very coarse-grained with 10-25% mafic minerals with plagioclase, pyroxene 

and magnetite and possibly some altered olivine both in the cumulate and intercumulus phases, 

depending on relative location.   This unit is typically more altered than the leucogabbronorite with 

saussuritized white plagioclase and mafic minerals altered to chlorite-biotite-epidote-hornblende (Fig. 

20).  Some samples are less altered and the plagioclase is mauve and pristine, but the mafic minerals are 

still too altered to determine primary mafic mineralogy.  Sulphides occur locally as pyrite in some 

horizons.  Chalcopyrite is rare and associated with late cross-cutting pyroxenite which exploited late 

structures.  Distinct primary igneous layering with variable textures (grain size, cumulate phases) and 
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composition was observed in several places in the field.   Figure 21 shows the contact between two 

layers in anorthositic gabbro at 97°.  The igneous layering is displaced by a sinistral fault trending 

208/85.  According to OGS reports, the western lobe of the intrusion youngs to the south, but here it 

looks as though the top of the layer is the anorthosite (to the south), and that gabbro is at the base of the 

younger layer which grades into an anorthositic gabbro northwards.  Most faults observed in this unit are 

sinistral and trend north-northeast.   

 

Figure 20: Photomicrographs of thin sections ER06 and ER01 both of the hangingwall anorthositic gabbro in which the plagioclase 

is typically saussuritized and mafic minerals are altered.  ER01 is comparatively pristine. 

 

Figure 21: Layering in an AGAB at UTM coordinates 524620E 5450830N.  The hammer head is pointing ~north (igneous layering 

is ~ 97°), and this contact is sinistrally displaced 10-50cm by several faults trending 208/85.   
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LGAB—Leucogabbro 

The leucogabbro south of the anorthositic gabbro is mauve, medium-grained and contains 20-40% mafic 

minerals.  Exposure is very good due to recent logging and allows observance of the effect of 

deformation and alteration.   Where fractures are present, the mauve plagioclase becomes white; where 

alteration is stronger, pink feldspars replace white feldspars.  Igneous layering was noted in a few places 

and there are some horizons where fairly sharp layering looks like a new pulse of magma where 

sulphide mineralization is well-developed at the base of the hangingwall layer.  Sulphides are interstitial, 

fine to medium-grained pyrrhotite, pyrite and chalcopyrite.  This unit is moderately to strongly 

magnetic. 

MNZD – Feldspar-phyric Monzodiorite 

South of the leucogabbro, separated by zone of shearing, is the mauve-pink to brown monzodiorite, 

commonly with distinct 4-8mm euhedral white feldspars (Fig. 22).  It also has a massive texture in 

places.  This unit appears somewhat homogenous and contains 25-45% mafic minerals.  This texture and 

composition looks like much of what was previously mapped as felsic dikes cutting the LGAB, AGAB, 

LGABS +C and what are mapped as intermediate dikes by this author.  It also looks similar to the 

monzonite-monzodiorite which comprises the eastern tail in places, and I think with more detailed 

mapping, the late feldspar-phyric monzodiorite is likely distinct from the also-present foliated 

monzonite, possibly coeval with the foliated monzonite of the eastern tail. 

 

Figure 22: Foliated and altered feldspar-phyric monzodiorite with K alteration along fractures.  This outcrop is ~ 40m east of the 

main fault in the area mapped. 
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MNZO– Megacrystic Monzonite 

The megacrystic monzonite is distinguished by 1-3cm purple-pink feldspar megacrysts (Fig. 23).  It is 

located in the northwest and clearly cuts the previous lithologies and forms high, continuous ridges. 

 

 

Figure 23: Megacrystic Monzonite. 

Late Dikes/Intrusions: PYXT, FD, ID, MD 

PYXT – Pyroxenite or hornblendite is medium to very coarse-grained with ~90% pyroxene-hornblende 

in the cumulate phase separated by white plagioclase (Fig. 24).  It forms cross-cutting dikes that seem to 

exploit structures, as well as pods in the east.  Magnetite content is typically high and can vary to 30% 

and sulphides are typically low but are locally up to 10% pyrrhotite-pyrite-chalcopyrite.  In places the 

PYXT forms a matrix to a breccia with LGAB and AGAB clasts.  

 

Figure 24:  Photo of a hornblende melanogabbro-pyroxenite southwest of the Campbell Zone, sample 656667. 
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FD – Felsic Dikes are pink-grey, very fine-grained to medium-grained, appear granitic, and cut all 

lithologies.   

ID – Intermediate dikes are medium-grained and usually feldspar-phyric and resemble the MNZD.  

They were observed to cut the LGAB and AGAB.  As seen by thin section ER11, the rock is comprised 

of 60% subhedral plagioclase laths with polysynthetic twinning preserved, and 15% orthopyroxene, 10% 

clinopyroxene, and a mafic metamorphic-alteration assemblage of biotite-chlorite-green amphibole and 

epidote.   

MD – Mafic dikes have a melanogabbro-norite composition where grain size permits recognition of 

mineralogy but in places they are very fine-grained with a possible spherulitic (?) texture. 

STRUCTURE 

The local geology of the Campbell Zone area trends northwest.  There is a regional foliation typically 

parallel to the primary igneous layering and general northwest trend of the geology.  There are two other 

main directions of spaced cleavage developed, particularly in the west: NNE, and N-NW.  There is a 

sinistral fault to the west which displaces all lithological contacts it crosses by ~ 200m.  It is supported 

by a magnetic low, increased alteration, and physiography.  There are smaller sinistral faults in the 

northwest Campbell Zone area. 

Younging direction has been based on crosscutting relationships, igneous layering, and geochemistry of 

the units.  Previous OGS reports have younging direction to the centre of the western lobe, giving the 

Campbell Zone area a younging direction to the south.  This appears to be supported by cross-cutting 

relationships noted in the field.  Mainly, the Feldspar-phyric Monzodiorite looks much like the feldspar-

phyric intermediate dikes cutting the anorthositic gabbro and leucogabbronorite to the north.  However, 

this may also be a later phase which intrudes between the foliated monzonite and the leucogabbro, like 

the Megacrystic Monzonite, and may not represent true younging direction.  Igneous layering in the 

anorthositic gabbro south of the main spruce swamp looks as though the younger beds are north.  It is 

possible there is a local syncline.  A couple traverses further south may help to clarify younging 

direction.  

REGIONAL PROSPECTING OBSERVATIONS 

Western Lobe 
Many of the sulphide targets of the western lobe were within gabbroic-dioritic rocks and contained 

varying amounts of pyrite, pyrrhotite and chalcopyrite.  Some areas contained very little sulphides or no 

outcrop at the target, but most historical targets were found, and many of these were coincident with 

historical blasted pits.  Some of the targets were simply of ultramafic bodies which contained no 

sulphides, especially the magnetic targets.  A few targets were within the megacrystic monzonite, 

foliated and feldspar-phyric monzodiorite or the tonalite gneisses around the ELI.  In the Western Lobe 

there were three main areas of interest: (i) the New West Zone, (ii) the East Lake Zone, and (iii) the 

Moosehorn and west. 
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New West Zone 

The New West Zone was found by following up on pyrrhotite and chalcopyrite marked on Campbell’s 

geology map, west of the Campbell Zone at UTM coordinates 524320E 5450680N.  Initially it was 

thought to be the extension of the Campbell (it may be).  Rusty outcrops in a swamp and on a ridge next 

to the Megacrystic Monzonite contained 2-10% blebby disseminated and interstitial sulphides hosted by 

a very coarse-grained anorthositic gabbro, leucogabbro and varitextured gabbro.  Magnetite is variable 

from 0-10% depending on alteration and lithology (the varitextured gabbro is highly magnetic).   

The dominant rock type is a coarse-grained anorthositic gabbro which is either white or mauve, with 10-

27% mafic minerals.  The anorthositic gabbro grades into a leucogabbro and an anorthosite.  The 

contacts with the varitextured gabbro are typically sharp and marked by increased magnetite and 

mineralization.  The gabbronorite-pyroxenite is locally layered and varitextured (Fig. 25).  The 

anorthositic gabbro and leucogabbro lithologies have undergone far more alteration and deformation 

than that found at the Campbell Zone and also than the varitextured gabbronorite.  Mafic minerals are an 

assemblage comprised of biotite ± chlorite ± hornblende ± epidote ± pyroxene. 

 

Figure 25: Varitextured melanogabbro from the New West Zone. 

The main difference in the sulphide mineralogy from the Campbell Zone is the abundance of fine-

grained, euhedral cubic pyrite replacing pyrrhotite, especially in deformation zones.  Bornite rimming 

chalcopyrite was noted in polished section ER17.  Thin section descriptions of the various rock types 

sampled can be found in the appendix for samples ER14 to ER21.  Initial attempts to follow the 

mineralization were unsuccessful, but mapping showed the mineralization to trend north-northwest.  The 

mineralization crosses the mineralized varitextured hornblende gabbronorite-norite body and is widest at 

the crossing.   
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There are three intersecting lineament valleys in the discovery area and the sulphides look as though 

they are not as continuously predictable like the Campbell Zone.  Instead, the sulphide zone seems to 

lozenge and to be offset in places.  There is increased alteration and metasomatism from the nearby 

Megacrystic Monzonite and strongly developed spaced cleavage and shear zones all along the 

mineralization.  The mineralization is cut by the Megacrystic Monzonite to the west and is lost just 

before the sinistral fault to the east.  There are also sulphides in a narrow zone running south of the 

swamp which appear to be remobilized along a structure at UTM coordinates 524340E 5450520N. 

There is abundant outcrop in the mineralized area except in the centre where there is a small spruce 

swamp.   2-year-old clear-cutting provides excellent access to the area and helped to expose the rocks.  

The West Zone is further described in the section on Trenching. 

 

Figure 26: Picture showing epidote alteration in the leucogabbro and sample 656772 of mineralized mauve biotite leucogabbro of 

the New West Zone. 

East Lake Zone 

The East Lake Zone is located around UTM coordinates 526520E 5449230N.  It was found by following 

up on sulphides mapped on OGS maps and Campbell’s map.  There are several blasted trenches near the 

southeast shore of the lake, some of which are completely grown over and difficult to find.  The area 

contains a mix-up of gabbroic rock types, mainly: a coarse-grained layered gabbro which contains 

pyrrhotite and chalcopyrite in places and has a salt and pepper equigranular texture; a medium-grained 

plagioclase-cumulate leucogabbro with mauve plagioclase and a pyrrhotite-chalcopyrite sulphide zone; a 

melanogabbro-gabbro which is very dark grey-mauve and also mineralized in places.  The rocks are all 

highly magnetic with up to 10% magnetite.  Contacts between units are either sheared and rusty or 

brecciated.  Overall the rocks here are fairly pristine with minor alteration and deformation. 

Similar mineralization was also found on the west shore of the lake within the salt and pepper gabbro, 

but it was not found to continue inland on the west side of the lake or further north.  South of the coarse-

grained salt and pepper gabbro is a mauve leucogabbro similar to that which hosts the Campbell Zone 

mineralization.  It was not sampled but was noted during the walk out after mapping around the 

northwest side of the lake.   
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There is a trend from the northeast of the lake over to the Trout Road at UTM coordinates 527150E 

5449141N with favorable norite-gabbroic rocks containing pyrite-pyrrhotite-chalcopyrite and abundant 

magnetite.   

The area east of the East Lake Zone was clear-cut ~ 15 years ago to within 50m of the lake. 

 

Figure 27: Mineralized leucogabbronorite at the ELZ. 

Moosehorn and West 

The Moosehorn and West showings are a trend of sulphides within a gabbro-leucogabbronorite.  The 

actual Moosehorn trenches are at ~ UTM coordinates 524840E 5444960N.  At the Moosehorn there are 

several blasted trenches along a north-northeast trend which expose blebby disseminated cpy and po.  

The trenches follow the circular sulphide trend around the western lobe.  At the Moosehorn trenches, the 

sulphide mineralization was up to 4% disseminated and blebby cpy and po in a gabbro with mauve 

feldspar which trends WSW and is 3-15m wide.  Fine-grained disseminated sulphides occur over a 

wider zone of ~30m in places.  There is a highly magnetic anorthositic gabbro that is (stained) reddish-

brown, north of the mineralization; the trenches are often on this contact.  To the south is a leucogabbro 

with mauve and cream-coloured feldspars.   A norite-melanogabbro east of the Moosehorn trenches is 

also locally mineralized by chalcopyrite and pyrrhotite and magnetite.  It was also previously blasted by 

a narrow trench. 
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Southwest of the Moosehorn, there is a west-trending varitextured melanogabbronorite-pyroxenite 

containing coarse-grained chalcopyrite and pyrrhotite.  It outcrops on the shore of Entwine Lake west of 

a major sinistral NNE trending fault at UTM coordinates 523170E 5443861N, and was traced along a 

prominent ridge to the west.  This unit is likely offset but it may continue to the magnetite-rich unit 

sampled further west (~ 200m north of Entwine Lake) which is also mafic but does not contain blebby 

pyrrhotite-pyrite-chalcopyrite mineralization, although it is laced with magnetite.  To the west it is 

within 50m of the foliated monzonite contact.  Sulphide content increases in the mafic rocks to up to 2% 

in a mauve leucogabbro and northward to UTM coordinates 521600E 5445600N.   

Eastern Tail 
Rocks of the eastern tail were mostly a monotonous foliated medium-grained, pink-mauve monzonite to 

monzodiorite.  Sulphide content is typically nil to trace, but locally up to 0.5% fine-grained and 

disseminated pyrite ± chalcopyrite.  Magnetite varies from 0-5% but averages 2%.  Magnetic highs often 

correspond to ultramafic (pyroxenite) or gabbroic dikes and pods.  The largest of these pyroxenite units 

is an oval pyroxenite intrusion within the foliated monzonite at the eastern end of the property.  The 

pyroxenite is medium to coarse-grained and strongly magnetic but only trace sulphides were noted here.  

The other gabbro to peridotite dikes and plugs are typically narrow (< 30m) and sulphide-poor, but were 

sampled regardless of sulphide content. 
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OBSERVATIONS FROM THE TRENCHING PROGRAM  

Northwest Campbell Zone Trenches 

 

Figure 28: Map of western trenches showing outlines for the three trenches at the northwest Campbell Zone (NWCZ) and five 

trenches at the New West Zone (NWZ) with respect for the grid cut. 

Three trenches were excavated and washed in the NWCZ area as can be seen in Figure 28.  This is the 

area of the highest assay results from the 2009 and 2011 prospecting programs and all three trenches 

contain rocks with chalcopyrite and pyrrhotite mineralization.   

Trench 1 

Trench one is the most north-westerly of the NWCZ trenches.  It is ~60 m long, between 3 and 10m 

wide, and trends ~north (Fig. 30).  It is on a south-dipping hill, with the highest point at the north, a 

mineralized knob mid-way, and at the south end it ends in a swamp (Fig. 29). 

At the north end of the trench the rock is a coarse-grained grey-green leucogabbro (Figure 31A).  There 

is 12-18% mafic minerals comprised of chloritized pyroxene (cpx>opx); pyroxene grains appear 

interstitial and are up to 12mm.  Plagioclase is in the cumulate phase.  It is a chalky white on 

weathered surfaces and white to pale green on fresh surfaces.  It is completely saussuritized and 

twinning is seldom preserved.   There is trace pyrite at the north.  Epidote, chlorite and K-feldspar ± 

quartz are found in and proximal to fractures and NW-trending shearing.  Plagioclase has also been 

altered by K in places.  Alteration is greatest in the most deformed rocks.   
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Figure 29:  Trench 1 at the NWCZ.  A. looking south from the north end, B. looking south to the swamp, C. looking north from the 
swamp, and D. looking north midway. 

NE trending shearing appears older with more evidence for ductile deformation and hydrothermal 

alteration as evidenced by crosscutting relationships (Fig. 31B).  Figure 31A shows a 12cm wide 

mylonitized shear zone (also a mafic dike?) with a C-S structure showing dextral displacement located 

4m NW of the trench trending ~45°.  This may help to explain the loss of the zone to the west before 

reaching the Megacrystic Monzonite, even though there is still a sulphide zone present.  The later 

joints/faults are more numerous at ~140/65.   

Anorthositic gabbro grades into leucogabbrogabbro as pyroxene content increases and pyroxene 

appears to be in the cumulate phase as well.  This transition marks where blebby sulphides appear.  

The outcrop looks darker and rustier on the surface.  Pyroxenes comprise 35-40% of the rock and are 

dark green-black, altered to chlorite; pyroxene is both intercumulate and cumulate, up to 12mm.  

Chlorite is along fractures, making a slippery surface.  Plagioclase is chalky white-pale green <8mm, 

euhedral to subhedral.   1mm thick veins of epidote, calcite, chlorite and K-feldspar make up <5% of 

the outcrop.  There is 2-7% interstitial, blebby medium-grained chalcopyrite and pyrrhotite between 

plagioclase and pyroxene or with pyroxene with po>cpy.  Malachite staining is common in fractures 
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where sulphides are finely disseminated or plated to fracture walls.  In rare places semi-massive 

sulphide pods up to 10cm wide have developed (should be sampled!!).  The contact is slightly 

ambiguous, but it seems to dip very steeply and locally may dip to the north, but this may be a result of 

deformation 

 

Gabbro grades into leucogabbro anorthositic gabbro with 

gradational contacts.    Sulphides are present into the 

Anorthositic gabbro but decrease over 1.5m to trace amounts.  

Figure 31F shows a very coarse-grained layer in the 

mineralized LGAB which may indicate primary igneous 

layering. 

At the south end of the trench the rocks have undergone 

extreme deformation and metasomatism from the nearby 

Megacrystic Monzonite (MNZOMX).  The rock is pink (Kfs) and 

green (epidote-sericite).  There are 10-50cm zones of intense 

shearing and alteration which cut a 1m MNZOMX dike and 

alter the AGAB and decrease the grain size.  A late felsic dike 

also cuts and offsets the MNZOMX dike (Fig. 31D).  A grey, mg 

foliated monzodiorite with 35% mafic minerals contains 

schleren (?) or inclusions of more mafic material and both are 

foliated and elongated parallel to foliation.  The MNZOMX also 

forms a matrix around brecciated fragments of altered rocks 

(Fig 31E).  At the edge of the sump a chloritized (rusty) 

ultramafic inclusion is present (Fig. 31C), which contains in 

places up to 10% medium-grained cubic pyrite. 

 

Figure 30: Map of Trench 1, NWCZ. 
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Figure 31:  Rocks of Trench 1, NWCZ.  A. dextral mylonitized shear zone  at north end of trench, B. epidote vein offset by two faults, 
north end of trench; C.  Chloritized pyroxenite at south end of trench, by sump; D. Felsic Dike at south end of trench; E. Megacrystic 
Monzonite dike and breccia at south end of trench; F. Varitextured gabbro within mineralized gabbro. 

Trench 2 

Trench two is immediately east of a sinistral fault defined by displacement of the zone as well as by a 

distinct lineament valley.  It is on top of a knob which descends into swamp/overburden on all sides 

(Fig. 32A&B).  Figure 33 is the trench map showing mineralization and lithological contacts.  The 
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mineralization contacts were difficult to determine because the outcrop was not rusty and it is 

smoothly curved, making breaking rock very difficult. 

 

Figure 32: Trench 2, NWCZ.  A. Trench view looking north from 20m. B. Trench view looking west. 

 

The trench covers typical Campbell 

Zone mineralization within a medium 

to coarse-grained gabbro-

leucogabbro with gradual variations 

in composition and texture.  

Magnetite is commonly present up to 

5%.  Chalcopyrite and pyrrhotite are 

medium-grained, blebby and 

interstitial between medium-grained 

silicate minerals and vary in 

abundance from 1-5% in the 

mineralized zone; this trench seems 

to be more cpy-rich (in places cpy>po, 

but more often po>cpy).  There is 

much less chlorite-epidote-K-feldspar 

alteration in these rocks than there is 

in trenches 1 and 3 in the NWCZ area, 

but alteration is increased in the 

AGAB-ANOR to the south.  Overall, 

the entire west arm is mineralized, 

and the mineralization contact to 

the north is over 1-2m.  There is a synplutonic (?) anorthositic dike cutting the mineralization at ~0m 

Figure 33: Map of Trench 2 at the NWCZ. 
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(Fig. 34).  The southern arm becomes anorthositic and coarser-grained.  There seems to be several 

gradational layers, but some with distinct boundaries.  

  

Figure 34:  Trench 2, NWCZ.  Anorthositic dike cutting GAB. 

Trench 3 

Trench three is the most easterly of the NWCZ trenches 

and has an arm at the north (Figs. 35& 36A-C).  It was 

extended from the planned outline to follow 

mineralization, to avoid areas of too much overburden, 

and to explain structures.  (At this time the program had 

not been reduced and progress was good).  Rocks in this 

trench, particularly at the north end, have been faulted, sheared, intruded and altered.   

At the north, rocks mapped as ANOR are very coarse-grained, white, with a magnetite-plagioclase 

cumulate texture.  This rock is comprised of 90% plagioclase, 5% chlorite, and 5% medium to coarse 

magnetite and ~1% medium-grained disseminated pyrite.  This unit appears graded. 

The dominant rock type is a coarse-grained leucogabbronorite.  It appears to show igneous layering in 

places and in others to host MGAB inclusions.  There are 15-25% mafic minerals comprised of 

pyroxene-chlorite-epidote.  Pyroxenes are coarse-grained and have wispy chloritic edges where 

chlorite often forms fine veinlets between pyroxene grains.  Magnetite was likely destroyed by 

alteration.  Plagioclase is pale green to cream or pinkish, showing complete saussuritization and in 

places K-alteration.  Epidote and K feldspar are found in veins, patches and pervasively with chlorite 

and occasional quartz veining.  Trace to 2% pyrite is common in the LGAB-GAB and occurs with chlorite 

in seams or alongside pyroxene.  Pyrite content increases southward from 0N-8S.  After 9S, there is a 

sharp decrease in alteration and the rock is mauve in colour and twinning is preserved in many 

feldspars.  Here the rock has ~17% cg pyroxene and is moderately magnetic.  This unit is host to blebby 

interstitial chalcopyrite and pyrrhotite mineralization from ~ 16S to 30S.  The mineralization looks like 

Campbell Zone both in texture and composition (Fig. 36F).  It is possible the CZ was displaced 

northward by faulting and shearing, or else that it is a parallel zone.  Mineralization occurs between 

57S and 75S in GAB.  The southern contact between mineralized GAB and AGAB is sharp (Fig. 36I). 
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Figure 35:  Map of NWCZ Trench 3. 
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Several faults cut the stratigraphy, and displacement is evidenced by the juxtaposition of differing 

gabbros such as seen in Figure 36D where the contact is along a fault at 042/80.  Felsic dikes also 

appear to have exploited past faults.  Figure 36E shows a ~80cm wide, pink and white sheared 

feldspar-phyric dike with a sugary texture.  It trends 043 but has irregular contacts. 
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Figure 36:  Trench 3, NWCZ.  A. Trench view looking north, B. Trench view looking south, C. Trench view looking west, D. Juxtaposition 
of LGAB and GAB along a fault at 042/80, E. FD cutting LGAB, F. Mineralized LGAB, G. Contact of shear zone with LGAB,  H. Dike/shear 
zone with dextral displacement, I. Contact between cg mineralized GAB and cg ANOR, J. Varitextured ANOR-mixed GAB south of LGAB-
ANOR contact. 

Synopsis of the Northwest Campbell Zone Geology 

Rocks at the Northwest Campbell Zone (NWCZ) are gabbroic and range from leucogabbronorite to 

gabbronorite with the more mafic fractions locally distributed near sulphide mineralization.  

Mineralization typically consists of 2-7% interstitial blebby Cu-Fe-Ni sulphides over 5-15m, but also 

occurs as rare veins.  Mineralization of the Northwest Campbell Zone has been deformed by structures 

trending at ~35°.  A dextral shear zone west of NWCZ-Trench 1 may have displaced the mineralization 

to the north which was then cut by the MNZOMX.  There is a very distinct sinistral fault between 

Trench 1 & 2 which caused ~40m of displacement of the mineralization: however, there are also 

sulphides north of the west side of this fault which are either the footwall zone or remobilized 

sulphides.  Based on summer sampling results, these sulphides do not have the Campbell Zone metal 

signature so it seems likely that they are secondary.  Trench 3 transects the mineralization and runs 

parallel to structures.   A parallel zone to the north looks like Campbell Zone mineralization.  This may 

be displaced CZ, or it may be the footwall zone.  This zone may continue further west than previously 
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mapped, and the Campbell Zone may not have been displaced west of Trench 3.  There is no outcrop 

here to know for sure.  Due to the somewhat gradational contacts and lack of exposure along steep 

faces, it is difficult to determine actual strike and dip of the mineralization, but I thought it is dipping 

steeply to the south at ~75°. 

 

Figure 37: Northwest Campbell Zone Trenches 

New West Zone Trenches 

This area was found by 2011 prospecting of sulphides marked on Campbell’s geology map.  This area 

has similar amount of sulphides and base metal, but much less precious metals in comparison to the 

Campbell Zone.  Three trenches were excavated and washed in the NWZ area.  The purpose of these 

trenches was: (i) to outline the extent of mineralization, (ii) to better constrain its strike and dip, (iii) to 

determine possible controls on mineralization (i.e. primary versus remobilization or displacement), and 

(iv) to better understand the geology in comparison to the Campbell Zone, particularly the role of the 

varitextured gabbro body. 

Trench 1 

This trench is ~ 80m long and has an arm near the middle extending southeastward (Fig. 38) down a 

steep rock face, the bottom of which marks a north-south sinistral fault with at least 250m of 

displacement (Figs. 39 A&B).   

Rocks in this trench have experienced deformation and vary between an ANOR to a MGAB.  

Mineralization occurs at ~0m and is hosted by a medium grey, coarse-grained AGAB with ~12% mafic 

minerals comprised of biotite-chlorite-pyroxene and up to 3% magnetite.  Minor medium-grained, 

cubic pyrite is found disseminated throughout, but it occurs with chalcopyrite as many fine-grained 

cubes replacing pyrrhotite blebs.  Pyrrhotite is rare.  Mineralization is irregularly distributed and may 

be structure-controlled or remobilized.  It appears to  partly  
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Figure 38:  Map of trench 1 at the NWZ. 
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Figure 39:  NWZ, Trench 1.  A&B. Trench view looking west, C. Extensional epidote and quartz-filled fractures, D. Quartz veining, E. 
Feldspar porphyritic dike, F. LGAB with epidote-altered fractures. 

constrained by a MGAB to the south, but is found over 1-2m in the east arm where disappears within 

shearing or is cut off by a felsic dike.  There is parallel faulting and shearing at ~ 135/85 over most of 

the outcrop in the trench, including the mineralized rocks. Deformation and alteration increases north 

of the mineralization.  Epidote is particularly abundant to the north end, especially as veinlets filling 
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extensional (?) fractures (Fig. 39C).  There is also increased quartz veining (Fig. 39D) and some fine to 

medium-grained intermediate dikes which offset epidote veining.   

At the north end of the trench there is a layered gabbro; layers vary in composition and texture from 

MGAB to ANOR and very fine-grained to pegmatitic.  This unit may represent fractional crystallization 

or crystal settling or a new layer.  The contact is most defined at the north. 

There is a feldspar-porphyritic dike in the east arm which likely interrupts and offsets the 

mineralization (Fig. 39E).  This arm was excavated to use the cliff face to get a better idea of the dip of 

the mineralization, which seems to be dipping steeply to the southwest.  However, the mineralization 

is lost here, possibly due to the FP dike or the nearby fault (which has caused increased alteration and 

deformation).  

Trenches 2, 3 & 4 

These trenches are outcrops stripped alongside and within a swamp originally meant to be one trench 

giving a cross-section.  All trenches are mapped with North at the top of the page (Fig. 40).   

The dominant rock types are a coarse-grained AGAB and a varitextured MGAB.  The AGAB dominates 

the southern parts of the trenches except a finger of GAB present in trench 3.  GAB-MGAB is found 

along the northern portions and Figure 41C shows the ubiquitous layering and the variable texture 

associated with the unit.  The layering appears primary and may indicate either gravity-driven crystal 

fractionation/settling, or flow movement.  In places it appears as even, horizontal layers, but in others 

it appears as smooth curves not confined to a distinct horizon.  The actual contact between the two 

units where seen in trench 1 and 4 is sharp but without a chill/bake margin and trends ~90°.  The 

contact is somewhat irregular.  Unlike trench 1, magnetite is ubiquitous throughout the AGAB and is 

present up to 10% in the GAB.   

Mineralization in the GAB and AGAB is clearly distinct.  The AGAB is mineralized with medium-grained 

chalcopyrite and pyrrhotite found in tabular horizons similar to the Campbell Zone.  The mineralization 

seems to trend ~160° at the southern end of the outcrop in trench 2, with a parallel mineralization 

zone in trench 3 and 4 as well as one narrow perpendicular zone in trench 2 and 3.  Mineralization in 

the GAB is locally present and consists of coarse-grained interstitial chalcopyrite and pyrrhotite and 

pyrite alongside up to 15% magnetite (Fig. 41D).  Mineralization is found proximal to contacts with 

AGAB.   

There is deformation in the form of faults and shear zones at a variety of orientations but dominantly 

at 0-5°, ~40° and ~115°. 



 

 

 

Figure 40:  
Maps of 
Trenches 2, 
3, & 4 
(clockwise 
from top 
right) in the 
NWZ. 



 

 

 

Figure 41: NWZ Trench 2.  A. Trench view looking north, B. Trench view looking west at north arm, C. Varitextured gabbro, D. 
Sulphides in MGAB. 

 

Figure 42: Trench 3, NWZ.  Trench View looking north and a quartz-diorite inclusion in coarse-grained AGAB. 
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Figure 43:  Trench 4, NWZ.  Trench view looking south to trench 3.  B. shearing in AGAB, C. contact between ANOR and MGAB 
(and MGAB vein), and D. Layering in mineralized MGAB-GAB. 

Trench 5 

This trench is ~ 80m long and trends east-northeast from a valley to a ridge, cross-cutting the 

physiography (Fig. 44).  It exposes leucogabbro, a varitextured gabbro and a norite.  The gabbro 

is variable in composition and texture.  It is mostly medium to coarse-grained and often appears 

layered, dipping ~ north.  The contact with the LGAB repeats as a series of antiforms and 

synforms plunging northward at the west end of the trench.   The coarser-grained fractions and 

the coarse-grained LGAB are consistently mineralized with 0.5-3% chalcopyrite, 1-4% pyrite, 

and 0.5-2% pyrrhotite as blebby interstitial sulphides.  The pyrite looks to be a metamorphic 

replacement of pyrrhotite and is fine-grained cubes in medium-grained pyrrhotite 

pseudomorphs.   

Norite is spatially associated with gabbro/melanogabbro.  It is fine-grained, with rusty and 

rubbly surfaces.  The pyroxene is in the cumulate phase and comprises ~40% of the rock.  Only 

trace chalcopyrite was noted, but magnetite varies between 5-15% of the rock. 

Mafic minerals have altered mostly to biotite.  
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There are several mini shear zones 1-15mm wide which are mostly sinistral.   

At the east end the contact between the gabbro and AGAB appears to dip southwest, but it is 

obscured by overburden.  Here the AGAB contains <4% chalcopyrite and pyrrhotite in places.  It 

is metasomatized by the MNZOMX to the north, so mafic minerals consist of chlorite and 

epidote, and the plagioclase has been saussuritized and K-altered.   

 

Synopsis of the General Geology at the New West Zone 

Mineralization at the NWZ appears irregular in distribution and varied in occurrence.  In trench 

1, it is very irregular over 1-7m.  The sulphides are dominantly pyrite (pseudomorphic 

pyrrhotite ) and chalcopyrite.  In trenches 2-5 chalcopyrite-pyrite-pyrrhotite are found in both 

the GAB-MGAB and LGAB-AGAB and look to be primary.   The best Cu-rich sulphides are in the 

eastern end of trench 5 in an AGAB. 

It is likely the varitextured GAB plays a role in part of the mineralization as it is concentrated 

along its contacts.  It also appears to have cut the mineralized AGAB-LGAB which contains 

mineralization more similar to that of the Campbell Zone both in texture and chemistry.  It 

looks as though the more mafic, mixed gabbro intruded along the same timeline as the LGAB as 

a result of magma mixing, based on the local textures.  Overall the geology is striking southeast 

and dipping steeply to the southwest (but locally to the north along the repeated contact in 

trench 5).  It is possible that the GAB dips north and is actually a slightly later event.  I would 

drill the mineralization from the southwest to the northeast. 

 

East Lake Zone Trench 

The trench at the East Lake Zone is the furthest from the Campbell Zone and was the least 

prospected.  It was done based on results of the summer prospecting program which showed a 

similar metal tenor to the Campbell Zone mineralization.  The area was not mapped during the 

2011 field season, but was looked at briefly while flagging out the proposed trenches in 

September.  Igneous layering in outcrop along the lake and trends noted from reconnaissance 

mapping in the area, show that the geology trends at ~020/80 locally.   

The trench is ~ 50m from the lake so proximity to the lake constrained its placement.  The 

trench trends east-west and has an arm extending to the south (Fig. 21).   The trench transects 

a mixed GAB-MGAB, LGAB and felsic dikes and shear zones.  Both the LGAB and GAB are 

mineralized in places.  All rocks are highly magnetic, especially the MGAB and norite.  This 

renders the compass unreliable for strike and dip measurements and for trench orientation so  



 

 

 

Figure 44: Map of trench 5 at the NWZ. 



 

 

 

Figure 45:  Trench 5, NWZ.  A. Looking NE, B. Contact between coarse-grained mineralized LGAB and sheared norite with 10% 
magnetite; C. Layering in MGAB-GAB and contact with LGAB; D. Chalcopyrite and pyrrhotite in LGAB and GAB; E. 
Varitextured GAB; F. AGAB with chalcopyrite, pyrrhotite and pyrite.  
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the outline orientation is based on GPS.   

At the far west end of the trench there is a mixed GAB (Fig. 22C).  It is mostly coarse to very 

coarse-grained (8-12mm) GAB-MGAB with 40-60% mafic minerals.  The MGAB matrix is often 

medium-grained (2-6mm), has 60-90% pyroxene, where orthopyroxene> clinopyroxene, and 

between 10-15% magnetite.  There is also AGAB mixed in, mostly as inclusions or veins. 

A mineralized LGAB is gradational to a gabbronorite with 1-3% chalcopyrite, 1-3% pyrrhotite, 

<1% pyrite, and 2-7% magnetite.  This unit is strongly sheared in places (Fig. 22D).  The 

plagioclase is dark mauve and relatively pristine where not sheared.  Chalcopyrite and 

pyrrhotite increase eastward to the blasted trench at ~13E (Fig. 22E), and is cut by a 3-15cm 

pegmatite (K-feldspar-pyroxene-quartz).  The LGAB is weakly mineralized to the east end of the 

trench, but the mineralization appears to increase at the very end!  We stopped excavation 

when we reached a mafic dike (Fig. 22F), but we should have continued as the east side was still 

mineralized. 

In the south arm we gradually lose chalcopyrite and pyrrhotite in the LGAB.  To the south, mafic 

mineral content increases gradually and the rock becomes gabbroic with weak layering.  The 

layering appears to dip steeply, but irregularly.   

At the East Lake Zone, it looks as though either there was magma mixing or separation by 

differentiation, or that rafts of mafic rocks were included in the LGAB.  Either way it seems the 

system was moving and this mixed the various compositions together; due to the size and 

higher melting point of the more mafic fractions it seems likely both phases were in the liquid 

state.   

The strike of the mineralization is difficult to constrain as it is irregular, however, based on the 

trench mapping, the zone trends southeast locally. 

The East Lake Zone is open for continued mineralization north, east and west of the trench, and 

looks very prospective in terms of sulphide distribution, width of mineralization, and metal 

tenor.    

Synopsis of Geology at the East Lake Zone 

Rocks at the ELZ are relatively pristine compared to the areas trenched at the NWCZ and NWZ.  

Mineralization is very similar to Campbell Zone sulphides and is contained in both a LGAB and 

GAB unit which are both variable in texture and mafic:felsic minerals.  One interpretation is that 

the mixed MGAB is younger and trends ~20°, intruding the LGAB and GAB which are trending 

southwest (?). 



 

 

 

Figure 46: Map of trench at ELZ. 



 

 

 

 

Figure 47: Trench at the ELZ:  A. Trench view looking west; B. looking south; C. Mixed gabbro and AGAB "dikes"; D. Sheared and 
altered GAB contact with LGAB; E. Blasted trench with GAB; F. Mafic dike at east end. 
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SAMPLE HANDLING 
All sample locations were recorded by gps and all samples were submitted to Activation Labs in 

Dryden, Ontario (except the last batch containing samples for whole rock, which were dropped off at the 

Thunder Bay Activation Labs).   Rock samples were assayed for Au,Pt,Pd and ICP/MS corresponding to 

Activation laboratories codes: 1C EXP2 and 1F2.  All samples submitted are described on the attached 

excel documents.  The missing sample descriptions (sample numbers 656973 to 657000 and 1030001 to 

1030040) were lost during a traverse.  Pictures of all samples were taken and are included in Appendix 

III.  

Analyses methods 

1C - Exp 2 - Fire Assay -Au,Pd, Pt- ICP/MS 

A routine 30 g size is applied for rock pulps, soils or sediments (exploration samples).  The sample is 

mixed with fire assay fluxes (borax, soda ash, silica, litharge) and with Ag added as a collector and the 

mixture is placed in a fire clay crucible, the mixture is preheated at 850°C, intermediate 950 °C and 

finish 1060 °C, the entire fusion process should last 60 minutes.  After cooling, the lead button is 

separated from the slag and cupelled at 950°C to recover the Ag (doré bead) + Au, Pt, Pd.   

The Ag doré bead is digested in hot (95°C) HNO3 + HCl.  After cooling for 2 hours the sample solution 

is analyzed for Au, Pt, Pd by Perkin Elmer Sciex ELAN 6000, 6100 or 9000 ICP/MS.  A blank and a 

digested standard are run every 15 samples.  Instrument is recalibrated every 45 samples.  Duplicates are 

run when sample duplicates are received by the ICP/MS department.   

1F2 - Total Digestion - ICP 

A 0.25 g sample is digested with four acids beginning with hydrofluoric, followed by a mixture of nitric 

and perchloric acids, heated using precise programmer controlled heating in several ramping and 

holding cycles which takes the samples to incipient dryness. After incipient dryness is attained, samples 

are brought back into solution using hydrochloric acid. With this digestion certain phases may be only 

partially solubilized. These phases include zircon, monazite, sphene, gahnite, chromite, cassiterite, rutile 

and barite. Ag greater than 100 ppm and Pb greater than 5000 ppm should be assayed as high levels may 

not be solubilized. Only sulphide sulfur will be solubilized.  

An in-lab standard (traceable to certified reference materials) or certified reference materials are used for 

quality control.  

Samples are analyzed using a Varian Vista ICP. 

 



95 

 

WORK CREW LIST 
The full names and license numbers and addresses of the crew are listed below; 

Senior Geologist: 

Robert Foy, P. Geo. (ON) 

Project Geologist: 

Katarina Bjorkman. Box 1814, Atikokan, ON, P0T 1C0;  lic # E34605 

Prospectors: 

Ruth Bjorkman. Box 119, Atikokan, ON, P0T 1C0;  lic # 1002066 

Veronique Bjorkman.  Box 1814, Atikokan, ON, P0T 1C0;  lic # 1005497 

Aaron Bjorkman. Atikokan, ON, P0T 1C0;  lic # 1001049 
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RESULTS 
Figure 50 shows the sample distribution.  The highest results were in the Campbell Zone area, followed 

by the East Lake Zone, the New West Zone, and the Moosehorn trend.  The highest assay values 

correlate to gabbroic rock containing blebby medium to coarse-grained sulphides, with 1-7% 

chalcopyrite, pyrrhotite, pentlandite and often traces of malachite and bornite.  Pyrite is also present in 

many of the samples, but overall, rocks containing pyrite have lower precious metal abundances, and are 

especially PGE-depleted relative to those samples without pyrite.  Overall, there is strong correlation 

between precious metals (PM=Au+Pt+Pd) and copper (Fig. 55). 

Campbell Zone  

Assay results from the Campbell Zone (CZ) are typically between 0.8 -1.6 ppm PM (Au+Pt+Pd) and up 

to 0.78% BM (Cu + Ni).  Figure 51 shows the assay results for the Campbell Zone.  The best results 

came from the northwestern and central portions of the Campbell Zone.  Samples 656783 and 656780 

are from the northwest CZ and returned the highest assays at 1.59 and 1.53 ppm PM and 0.75 and 0.77% 

BM respectively.  Samples 656776, 656786 and 656785 are also from the northwest CZ with 1.13, 1.32 

and 1.29 ppm PM and 0.34, 0.07 and 0.56% BM.  Sample 656924 is from the footwall zone of the 

central CZ with 1.42 ppm PM and 0.40% BM.   

Good values in the Campbell Zone were from a coarse grained gabbro, with 60 to 70% plagioclase, 2-

7% chalcopyrite, pyrite, pyrrhotite, often malachite staining, minor pentlandite.  Rocks here are weakly 

to strongly magnetic with up to 7% magnetite. 

CZ—Southeast Extension 

The highest assay values for the southeast extension were from samples 656698 and 656662 (Fig. 40) 

with 0.229 ppm, 0.289 ppm PM, and 0.22%, 0.16% BM respectively; 2009 prospecting from this area 

returned values to 0.603 ppm PM and 0.32% BM.  

New West Zone 

Highlights from the New West Zone (NWZ) include samples 656772 (Fig. 49), 1030051, 1030074, and 

656619 which respectively ran 0.949, 0.123, 0.084, and 0.126 ppm PM, and 0.46, 0.43, 0.46 and 0.33% 

BM.  Overall, there is a lower metal tenor in the NWZ sulphides compared with the CZ.  However, the 

mineralization occurs over a significant width (up to 40m) over 230m, but the zone is less irregular and 

less predictable in geometry.   

In the NWZ, there is more variety in the PM:BM ratios, reflecting the presence of sulphides in the 

diverse rock types present.  Medium to coarse-grained blebby interstitial sulphides are present in a very 

coarse-grained anorthosite, anorthositic gabbro, and leucogabbro, as well as the varitextured 

gabbronorite, all of which returned significant results in places.  The highest assay (656772) is from the 

highly magnetic varitextured gabbro near the contact with the anorthositic gabbro.  The sulphides are 

comprised of pyrite (replacing pyrrhotite pseudomorphs), pyrrhotite, chalcopyrite and minor pentlandite 

within pyrrhotite. The pyrite is euhedral cubes along edges and often has magnetite around rims and 
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fractures.  There are instances where the chalcopyrite is rimmed with distinctly blue bornite.  Magnetite 

is ubiquitous up to 10% and is anhedral and medium-grained. 

 

Figure 48: Pictures of samples that ran from the Campbell Zone. 

 

Figure 49: Pictures of samples from the New West Zone and southeast of the Campbell Zone.



 

 

 

Figure 50:  Map showing regional results for the 2011 prospecting project.  2011 assay results in red, 2009 assay results in yellow. 
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Figure 51: 

Results for 

the 

Campbell 

Zone 

samples.  

2011 

assays in 

red; 2009 

assays in 

yellow. 



 

 

East Lake Zone 

Highlights from the East Lake Zone (ELZ) include samples 656631, 1030356, 1030096, 1030095 and 

1030359 which respectively returned assay values of 0.773, 0.631, 0.595, 0.521, and 0.453 ppm PM and 

0.29, 0.24, 0.27, 0.26, and 0.23% BM.  The highest values were obtained from within a varitextured 

gabbro, a leucogabbro, and a pyroxenite.  The ELZ has a high PM:BM ratio.  The biggest difference in 

the ELZ is that it is less altered, metamorphosed, and deformed.  It is at a mixing zone between a gabbro 

and leucogabbro; both units are mineralized.  The gabbro is grey with a salt and pepper texture, and the 

leucogabbro is mauve with a plagioclase-cumulate texture, similar to the northwest Campbell Zone.  The 

high assay values occur in a similar unit across the lake, 200m north of the ELZ.  If this is how the zone 

is striking, it is up to 40m thick in places based on assay results.   

North of the ELZ and east of the southeast CZ, sample 656751 ran 0.334 ppm PM and 0.09% BM.  The 

trend east of the ELZ returned anomalous values from samples 656542, 1030250, and 1030269 of 0.159, 

0.143, 0.129 ppm PM and 0.18, 0.16, 0.14% BM. 

There are anomalous samples southeast of the ELZ obtained by the brief fall prospecting.  Samples 

1030292, 1030296, and 1030284, returned respective assay values of 0.436, 0.333, 0.117 ppm PM and 

0.02, 0.18, 0.30% BM.  One can see that around the ELZ area, the best PM values are not necessarily 

with the most BM, even though there is still a strong relationship.  This means it is important at a 

prospective area to take many samples to get a representative of all rock types and to sample across the 

zone to avoid missing a PM horizon.   

 

Figure 52:  Samples that ran from the East Lake Zone. 
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Figure 53:  Results for the East Lake Zone. 

Moosehorn Trend 

Samples from the Moosehorn trend are typically low metal tenor for the sulphide content, especially 

PM’s.  Samples 656935, 656900, 656939, 656645, and 656909 returned 0.041, 0.016, 0.024, 0.083 and 

0.100 ppm PM and 0.41, 0.25, 0.23, 0.17, 0.13 % BM (Fig. 54).  Given the definite presence of 

sulphides in this trend with low precious metal tenor, the intrusive phase likely lost its precious metals 

earlier.  Exploration may find a better zone stratigraphically below the Moosehorn trend which may 

have much better metal grades.  Sample 85313 from the 2009 prospecting returned 0.16 ppm PM and 

0.16% BM, which is a much higher PM:BM ratio from most of this trend.  It may be worth further 

investigation to determine host lithology and geological environment.  The best values are from the 

Moosehorn trenches and the pyroxenite on the shore of Entwine Lake.   
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Figure 54:  Samples 656935 and 656909 from the Moosehorn trend. 

Geochemical Trends 

Precious Metal: Base Metal  

When the ratio of precious metals (PM) to base metals (BM) is plotted, there are basically two 

populations and a very strong direct relationship between those samples with the highest assay values 

and the highest PM:BM except in the New West Zone, the Moosehorn trend and sulphides within faults 

(Fig. 55).  The average PM:BM ratio of all samples on the property is 0.209:1.  The average ratio of 

PM:BM in the Campbell Zone is 1.69:1.  The average ratio of PM:BM in the New West Zone is 0.22:1.  

The average ratio of PM:BM in the SE Campbell Zone extension is 0.42:1.  The average ratio of 

PM:BM in the East Lake Zone is 1.39:1.  The average ratio of PM:BM north of the ELZ is 1.26:1, which 

is still quite high.  This may prove to be a help in tracing the zone.   For example, sample 1030284 is 

southwest of the ELZ is within an old blasted trench and contains 0.303% BM but has a low (0.38) 

PM:BM; sample 1030292, south of the ELZ, has only 0.178% BM but a PM:BM ratio of 2.44:1.  In 

these cases, copper comprises 87% and 85% of the base metals, respectively, which may suggest that the 

PM is not as tied to Cu in this area as compared to the Campbell Zone. 

When Pt:Cu ratios are plotted, the highest values correlate to the highest Pt:Cu ratios, and this 

relationship holds in the New West Zone.  This likely reflects that Pt is tied to the Cu primarily, and the 

Cu and Pt are affected by similarly by metamorphism and alteration, (or that they unaffected by 

alteration).   

In samples where the BM is much less than the PM, the main constituent of the PM tends to be Pd 

(sample 1030296 in the ELZ, and 656786 in the CZ).  This suggests these samples either have 

experienced Pd addition or base metal loss. 

Cu/(Cu+Ni) may prove to be an important metal ratio for exploration as it tends to follow the 

mineralization very well, yet has a much broader halo, and gives distinct trends 
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Figure 55:  Precious metals to base metal ratios for samples taken in the Entwine Lake Intrusion.  There is a strong linear 

relationship between (Au+Pt+Pd)/(Ni+Cu) ratios in the CZ and ELZ areas and another very distinct trend with very little 

correlation from the NWZ and Moosehorn trend. 

Major elements 

Rock-forming elements such as K and Na are useful for mapping major lithological boundaries as well 

as for mapping alteration.  K abundance marks the contact between diorite-gabbro and the monzodiorite 

to the south.  K is slightly elevated in the mineralized zone.  Na is elevated west of the main sinistral 

fault between the CZ and the NWZ and is typically depleted in the mineralized zone. 

Ca and Mg are typically most abundant in the mineralized zones (CZ, NWZ, ELZ) with Ca depletion 

along some structures.  Overall, elevated Ca has a larger footprint around the zones, especially in the 

footwall.  Highest Mg is typically in the UM plugs as well as within the gabbro-norite sulphide trend 

north of the ELZ. 

Fe has a variable pattern, which may prove locally interesting as a mineralization vector, but it does not 

highlight the CZ well.  It does highlight mafic intrusions very well. 

Precious metals vs base metals
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Trace elements 

Patterns in Co, Cu, Ni, PGE, Au, Ag all highlight the mineralization very well.  There are other patterns 

from trace elements, such as Ba abundances, which give the zones distinction from surrounding rocks as 

well as from other lithologies, echoing lithologies as they appear visually in the field (Fig. 56). In the 

eastern tail, the pyroxenite plugs and dikes show up as Ba-poor, and essentially the mineralized rocks in 

the western lobe have moderate amounts of Ba, but are elevated slightly with respect to the 

unmineralized gabbro-diorite, even and in areas where there is a sulphide abundance but a lack of 

metals.  This may be a primary igneous feature or it is also a reflection of the increased alteration and 

structure.  Ti varies in a similar manner to Ba.   

 

Figure 56:  Barium abundance on the Eagle Rock property.  The monzonite-monzodiorite comprising the eastern tail and portions 

of the western lobe has distinctively higher Ba than the rocks of the Campbell Zone and Moosehorn trend. 

Zr/Y gives a different picture for the intrusion (Fig. 57).  The New West Zone sulphides are marked very 

distinctly as an area of higher (2.5-4.5) Zr/Y than the rocks above and below the zone.  The Campbell 

Zone occurs at a transition in Zr/Y ratios, and contains a range from 0-4.5; based on these ratios the zone 

is at a transition or mixing zone.  The rocks below and above the zone are also variable possibly 

reflecting layering, but more sample data transecting the stratigraphy is needed to confirm this.  Moving 

southeast, the Campbell Zone pattern seems to be offset to the north.  At the East Lake Zone the 

mineralized zone is distinct from the northern mineralized trend.  Circling south to the Moosehorn, it 



105 

 

initially has a similar ratio to the trend north of the East Lake Zone with very low Zr/Y, but closer to 

Entwine Lake there is a change to higher ratios of 2.5-7.  There is a rhythmic variation within the eastern 

tail.   

 

 

Figure 57:  Regional patterns in Zr/Y. 

Conclusions 
It would be more substantiated to draw conclusions on the geochemical patterns if there were some 

traverses across the western lobe of the intrusion.  However, based on these geochemical results and 

rock textures observed in the field, I think it is likely that the mineralization occurs at or near a new 

layer representing a new pulse of magma at the Campbell Zone and East Lake Zone.  I also think these 

two zones are related and are the most prospective areas for future exploration.   I think the Moosehorn 

trend is analogous to the more mafic rocks also found north of the Campbell Zone and East Lake Zone 

and that we are more likely to find a prospective zone west and northwest of the Moosehorn trend.     
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TABLE SHOWING HIGHLIGHTS OF PROGRAM 

Sample ID Easting Northing 
Au 
(ppm) 

Pt 
(ppm) 

Pd 
(ppm) 

Cu 
(ppm) 

Ni 
(ppm) 

PM 
(ppm) 

BM 
(%) 

Campbell Zone                   

656783 524728 5451028 0.355 0.441 0.794 6540 916 1.590 0.746 

656780 524715 5451046 0.322 0.449 0.762 6690 981 1.533 0.767 

656785 524622 5451097 0.316 0.341 0.628 5010 558 1.285 0.557 

656924 525064 5450880 0.321 0.421 0.682 3780 197 1.424 0.398 

656784 524611 5451102 0.306 0.310 0.571 4740 629 1.187 0.537 

656775 524715 5451090 0.239 0.318 0.574 2990 446 1.131 0.344 

656786 524650 5451076 0.010 0.288 1.020 429 252 1.318 0.068 

656776 524699 5451087 0.204 0.313 0.552 2440 388 1.069 0.283 

656670 525239 5450691 0.205 0.248 0.466 4980 1220 0.919 0.620 

656929 525082 5450851 0.157 0.243 0.415 4630 635 0.815 0.527 

656654 525068 5450820 0.180 0.177 0.400 5000 495 0.757 0.550 

1030068 525478 5450619 0.182 0.233 0.399 3840 615 0.814 0.446 

656765 525250 5450703 0.156 0.219 0.363 3680 611 0.738 0.429 

656778 524710 5451064 0.184 0.242 0.432 2270 523 0.858 0.279 

656774 524714 5451084 0.165 0.230 0.371 3110 519 0.766 0.363 

East Lake Zone                   

656631 526523 5449249 0.139 0.226 0.368 2430 445 0.733 0.288 

1030356 526532 5449238 0.149 0.177 0.305 2000 397 0.631 0.240 

1030096 526518 5449437 0.147 0.169 0.279 2240 483 0.595 0.272 

1030095 526524 5449443 0.134 0.143 0.244 2140 478 0.521 0.262 

656634 526531 5449447 0.096 0.130 0.211 1920 653 0.437 0.257 

1030359 526511 5449251 0.066 0.146 0.241 1800 482 0.453 0.228 

1030353 526516 5449258 0.087 0.103 0.203 2460 373 0.393 0.283 

1030292 526420 5448908 0.091 0.139 0.206 1510 270 0.436 0.178 

1030097 526518 5449437 0.063 0.149 0.237 1090 491 0.449 0.158 

1030354 526511 5449254 0.085 0.109 0.191 1810 325 0.385 0.214 

1030357 526507 5449254 0.055 0.090 0.156 1490 299 0.301 0.179 

1030358 526508 5449254 0.042 0.091 0.147 1440 394 0.280 0.183 

New West Zone                   

656772 524301 5450775 0.218 0.253 0.478 4120 520 0.949 0.464 

1030051 524302 5450789 0.033 0.040 0.050 3810 482 0.123 0.429 

656619 524319 5450801 0.043 0.033 0.049 2930 409 0.126 0.334 

656607 524401 5450568 0.086 0.090 0.160 1370 225 0.336 0.160 

1030074 524395 5450627 0.051 0.014 0.020 4300 352 0.084 0.465 

656798 524345 5450728 0.022 0.024 0.034 3900 379 0.081 0.428 

656797 524395 5450627 0.040 0.015 0.023 3700 284 0.078 0.398 

Northern East Lake 
Trend                   

656751 526615 5449940 0.085 0.095 0.154 637 259 0.334 0.090 

1030296 526899 5448915 0.063 0.097 0.173 93 94 0.333 0.019 

656542 527149 5449129 0.037 0.054 0.069 1250 573 0.159 0.182 



 

 

EXPENDITURES 

Program Schedule 

Summer 2011 Program Schedule 
                Date  Activity RF KAT AAB VER RDB BB BEB EB DB ASH HB AB WB SR CC KDB 

May-July 
Target Generation, 
Support 3                               

May 31-June 2; July 5-7, 
2011. 

Program Preparation 
and Travel    3 1   1         1 1     4 4 1 

June 1-2; July 25, 2011. Camp Mob/Demob     1       2 3 1   1           

June 3-17; 20-28; July 7-17, 
22-25, 2011. 

Geological Mapping, 
sampling; program 
supervision   40                             

June 24-27, 2011. Property visit 4                               

June 2-28; July 6-25, 2011 Prospecting     34 5 8.5 13                     

June 2-28; July 6-25, 2011 Assistant                   11 29 9 4 30 30 12 

June 2-28; July 6-25, 2011 Camp Work                    5 5     8 8 2 

June 2-28; July 6-25, 2011 Supply Run    1 2 1 1.5         1 1     1 1   

July 19-20, 2011 
Petrographic work on 
Thin sections   2                             

Aug 8-11, 2011 Data management, GIS   3                             

Aug 12-14, 2012 Report Writing   2                             

 
TOTALS 7 51 38 6 11 13 2 3 1 18 37 9 4 43 43 15 

 
TOTALS 8 102 74             74       83     

 
Geologists: Rob Foy (RF), Katarina Bjorkman (KAT) 

                Prospectors: Aaron Bjorkman (AAB), Ruth Bjorkman (RDB), Veronique Bjorkman (VER), Bjorn Bjorkman (BEB), Karl Bjorkman (KEB), 
  Eric Bjorkman (EB), Dave Bjorkman (DB); Secondary Prospectors: Ashley Lange (ASH), Anthony Burkholder (AB), Byron Burkholder (BB) 

 Technichians/Assistants: Stephan Roy, Chirs Coban, Karla Bjorkman 
              



 

 

Fall-Winter 2011 Program Schedule 
          Date  Activity RF KAT VER ASH JLB BEB KEB EB BD NM 

Sept 9-Oct 14, 2011 Targeting, planning, GIS   9                 

Sept 22-23, 2011 Trench flagging   2   2             

Oct 4-5; 28-30, 2011 Camp Mob/Demob   2 1   1 3 1 2     

Sept 9-Oct 28, 2011 Office support 1           4       

Oct 17-22, 2011 Excavator oporator/float               3 5 2 

Oct 15-27, 2011 

Geologist: program 
supervision (incl. trench 
mapping)   14       4         

Oct 4,5,16,17,18, 2011 Prospecting     5 2             

Oct 17-23, 2011 
Cook, camp 
management      1 3             

Oct 19-23, 2012 Rock washing     5 2   7         

Oct 19, 2011. Supply Run      1               

Jan 10-11, 2012 
Petrographic work on 
Thin sections   2                 

Oct 6, 17; Nov 7-11, 2011 
Data + sample 
management, GIS   4                 

Dec 6, 2011 - February 2012 
Report Writing (GIS, 
data management)   15     1           

 
Totals 1 48 13 9 2 14 5 5 5 2 

            Geologists: Rob Foy (RF), Katarina Bjorkman (KAT) 
          Prospectors: Veronique Bjorkman (VER), Bjorn Bjorkman (BEB), Karl Bjorkman (KEB), Ashley Lange (ASH), 

 Eric Bjorkman (EB),  Jessica Bjorkman (JLB) 
          Excavator Oporator/Float: Blain Davidson (BD), Norm Anthony (NM) 

        

 

 

 

 

 

 

Expenditure Summary 

Summer 2011 Expenditure Summary 
      

Activity # of Units Unit   Cost / Unit   Total % of Assessment Dates 
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Camp Mobilization 2 days @ 900  = $1,800 0.9% June 1-2 

Geologist (field work) 42 days @ 500  = $21,000 11.0% June 2-28; July 7-25 

Geologist (data + sample 

management) 
6 days @ 500  = $3,000 1.6% May 31-July 21; Aug 8-11  

Geologist (report, GIS) 2 days @ 500  = $1,000 0.5% Aug 12-14 

Geologist--Senior 7 days @ 650  = $4,550 2.4% May-July 

  1˚ Prospectors (field work) 67 man days @ 450  = $30,150 15.9% June 1-28; July 6-25 

 2˚ Prospectors (field work) 67 man days @ 350  = $23,450 12.3% June 1-28; July 6-25 

Technichians (field work) 15 man days @ 250  = $3,750 2.0% July 6-25 

Technichians (field work) 78 man days @ 300  = $23,400 12.3% June 1-28; July 6-25 

Camp Rental 48 days @ 225  = $10,800 5.7% June1-28; 6-25 

Food 2 months @ 1821  = $3,642 1.9% June 1-28; July 6-25 

Fuel 2 months @ 280  = $560 0.3% June 1-28; July 6-25 

Field supplies 3 months @ 197  = $591 0.3% June 1-28; July 6-25 

Truck expenses  12561 km @ 1  = $8,321 4.4% June 1-28; July 6-25 

Quad rental (2) 41 days @ 75  = $3,075 1.6% June 1-28; July 6-25 

Boat Rental 29 days @ 75  = $2,175 1.1% June 20-July 25 

Chainsaw rental 5 days @ 30  = $150 0.1% June 1-July 25 

Communications + office 2 months @ 950  = $1,900 1.0% June 1-28; July 6-25 

Assays 678 samples @ 60  = $40,680 21.4% June -Aug 

Airfare  5 round trips @ 800  = $4,000 2.1% June 1-2; 28; July 6-7; 24 

Accomodations 4 nights @ 100  = $400 0.2% June -July 

Camp Deomobilization 1 days @ 1700  = $1,700 0.9% July 25 

 

   

Total   $190,094 100.0% 

 

 

   

HST (13%)   $24,712 

  

 

   

TOTAL   $214,806 

  

  

Fall 2011 Expediture Summary 
      

Activity #of Units Unit   Cost / Unit   Total % of Assessment Dates 
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Program Preparation 9 days @ 500  = $4,500 6.8% Sept 9-Oct 14 

Camp Mobilization 3 days @ 833  = $2,500 3.8% Oct 4-5; 15 

Excavator (incl. mob/demob) 7 days @ 880  = $6,160 9.3% Oct 17-22 

Geologist (field work) 
18 days @ 500  = $9,000 13.6% 

Sept 22-23; Oct 4-5; Oct 15-

28 

Geologist (data + sample 

management, GIS) 
6 days @ 500  = $3,000 4.5% Oct 6, 18; Nov 7-11 

Geologist--Senior 1 days @ 650  = $650 1.0% Sept 

Prospectors (field work) 28 man days @ 450  = $12,600 19.0% Oct 4-5; 15-18 

Prospectors (camp work) 6 man days @ 450  = $2,700 4.1% Oct 15-28 

Camp Rental 14 days @ 300  = $4,200 6.3% Oct 15-28 

Food 14 days @ 118  = $1,655 2.5% Oct 15-28 

Fuel 14 days @ 26  = $361 0.5% Oct 15-28 

Field supplies 14 days @ 31  = $432 0.7% Oct 15-28 

Truck expenses 3252 km @ 0.81  = $2,639 4.0% 
Sept 22-23; Oct 4-5; Oct 15-

28 

Quad rental  8 days @ 75  = $600 0.9% Oct 15-28 

Communications + office 14 days @ 68  = $950 1.4% Oct 15-28 

Pump, hoses, assessaries rental 8 days @ 75  = $600 0.9% Oct 19-23 

Hotels 6 days @ 104  = $626 0.9% Sept 19-23 

Camp Demob 3 days @ 833  = $2,500 3.8% Oct 28, 29, 30 

Assays 45 samples @ 55  = $2,475 3.7% Nov. 

Thin sections 22 sections @ 27  = $594 0.9% Aug, Dec 

Geologist (report writing) 15 days @ 500  = $7,500 11.3% Dec 6-May 

 

   

Total   $66,242 100.0% 

 

 

   

HST   $8,611 

  

 

   

TOTAL   $74,853 
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RECOMMENDATIONS 

Channel Sampling and Trenching 

Trench work has revealed mineralized rocks, and these could easily be channel sampled in the spring (or 

later) to get values over specific intervals.  Defining the mineralization in this way will be very helpful 

in all areas trenched, and will not only give added credence to surface values, but will be helpful in 

defining lithological prospectivity, particularly in the West Zone and East Lake Zone where there are a 

variety of rock types, often mixed-up, with sulphides in more than one lithology.  This will also help to 

decide where to focus future exploration. 

More trenching could be done at the Campbell Zone Main Zone where there is easy access along drill 

roads.  It may be beneficial to trench the sulphide trend north of the Campbell Zone where it outcrops 

along the Trout Road after further prospecting. 

Soil Sampling 

Soil sampling over the Campbell Zone could be performed to test what method works best (ie B-

horizon, MMI…) and the sample spacing required to find a similar zone.  If the results show a favorable 

method to define the Campbell Zone mineralization, the appropriate soil survey could be extended both 

west and east as a method of exploration.  This may be most useful in extending the zone to the 

southeast. 

Geochemistry 

A study of the metal ratios may serve as a vector to mineralization.  Ratios such as the PM:BM, 

Cu/(Cu+Ni), and Cu:Pt as discussed in the Results section, would be an additional aid to the assay 

trends.  Certainly, major element geochemistry works well to distinguish major lithology (ie the diorite-

gabbro suite from the monzodiorite) and also changes locally over the mineralization (particularly K, Na 

abundance, but in the ELZ, there are also Mg patterns). 

Prospecting 

Prospecting is recommended to follow geochemical and geophysical work, as well as to follow-up on 

channel sampling results if completed.  The area between the Campbell Zone and the East Lake Zone 

and southeastward should be well-prospected and this should be a priority of another field exploration 

season.  Other targets could be the areas mapped by Campbell as gabbro in the western lobe of the 

intrusion, especially west and northwest of the Moosehorn Trend and the area north of the western 

portions of Entwine Lake.  In this area it would be very good to do a program of spaced traverses to 

cover the ground better, giving the prospectors the latitude to follow mineralization if found and 

directions to increase sampling across any mineralization. Sample 656896 is west of the Moosehorn 

trend and contains 0.159 ppm PM and 1.12% (Cu + Ni).  It is a sample at the end of a traverse with very 

little sampling in the area.  The PM:BM metal ratio is not as high as the Campbell Zone but not as low 

as the New West Zone and this should be followed up.  For work around Entwine Lake, I suggest a 

small tent camp on the shores of Entwine Lake to reduce the travel time.   
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I think all anomalous results should be prospected.  The mineralization is really quite narrow and outside 

of the known mineralization, we typically get nil for PM, especially PGE’s.  

A few traverses in the eastern tail region to the areas not well-covered by the 2011 program is 

warranted, but overall the eastern foliated monzonite appears to be poorly mineralized.  It is possible, 

however, that one of the pyroxenite/gabbro intrusive bodies is prospective and that it was missed with 

the sampling program in this area. 

Mapping 

Further mapping in several areas is recommended, both at a regional and detailed scale.  At a more 

regional scale, traverses mapping outcrops should be made: (i) north of the Campbell Zone, to the 

Amphibolite and Tonalite contacts, and (ii) south of the Campbell Zone area to look for more gabbroic-

dioritic rocks.  Detailed mapping between the Campbell Zone and East Lake Zone, and south and east of 

the East Lake Zone is suggested to outline mineralization and determine strike and dip of lithological 

units as a follow-up to the prospecting results in this area.  Results from the ELZ are encouraging and 

provide a worthy target for further exploration and future drilling. 

Line cutting 

Line cutting could be extended to the southeast to cover the East Lake Zone trend as planned if follow-

up prospecting warrants further exploration to make ground geophysical surveys possible.  The planned 

extension is shown in Figure 51. 

Geophysics 

Ground IP and Mag geophysics should be performed over the cut grid and the planned grid if cut.  The 

magnetic survey will be important to distinguish alteration and structure as well as some primary 

lithologies.  It is hoped that with the proper interpretation of the IP survey, the mineralization will be 

distinguishable, despite the disseminated nature of the sulphides.  Considering that the Campbell Zone 

mineralization is quite narrow and could be easily missed in a swamp or area with over burden, 

geophysical techniques are an important tool.  Also, it is a tool to explore for another zone of semi-

massive to massive sulphides in the intrusion.  The trail made into the East Lake Zone provides excellent 

access to the southeastern portion of the planned grid. 

Drilling 

Future drilling is recommended to complete the 2009 drilling of the Campbell Zone to the northwest.  

Mapping has shown there are major structures in this area causing displacement in places and has also 

shown there is at least one Megacrystic Monzonite dike trending southeast.  These may disrupt the zone 

but I don’t think there will be more than 50m of displacement.  If channel sampling warrants drilling at 

the New West Zone, I think I would drill to the northeast in the swamp.   If continued exploration in the 

East Lake Zone is positive then drilling there may be more rewarding and worthwhile based on the 

surface sampling assay results, the favourable geology and the possible strike length.  It now has 

excellent access due to Blain’s trail and could easily be drilled in the summer: the lake is close as a 

water source.   
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Figure 58: Topographic map showing the proposed extension of the grid in black lines.  Purple lines have been cut by the 2011 fall 

grid. 

SAMPLE INFORMATION IN APPENDIX 
Attached is a list of all samples taken including the sample location in UTM coordinates, a 

corresponding picture number, a description of the sample and the assay results for the sample including 

gold, platinum, palladium, nickel and copper. A full ICP MA (acid digest) multi element package was 

run on all samples and the results can be seen on the attached assay certificates. To look up a picture of 

the sample find the picture ID number and the sampler ID (BB or JB) and look in the corresponding 

picture folder. 

All samples were analyzed at Activation Laboratories.
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Appendix I:  Sample descriptions, geochemistry and geochemical plots—

Attached pdfs 
 

Appendix II:  Analytical Certificates—Attached pdfs 
 

Appendix III:  Sample photos—Attached jpegs 
 

Appendix IV:  Thin sections Descriptions 
Thin Section Descriptions—Eagle Rock Project, Champion Bear Resources 

 

ER01:  Altered Anorthositic Gabbro 

 

Consisting of: 

 Plagioclase  87% 

     Incl. 75% Saussurite:  

  Albite   40% 

Calcite   12% 

  Chlorite   3% 

  Clinozoicite  7% 

  Muscovite  13% 

 Biotite   5% 

 Orthoclase  3% 

 Orthopyroxene  3% 

 Clinopyroxene  2% 

 Hornblende  1% 

 Opaque minerals 0.25% 

 

A coarse-grained plagioclase-rich rock of highly saussuritized plagioclase intergrown with mafic 

minerals which have been nearly completely replaced by chlorite, biotite, carbonate and epidote. 

 

Plagioclase is coarse-grained interlocking crystals with polysynthetic twinning and An40-60 as 

observed from extinction angles.  The plagioclase crystals have been highly saussuritized and 

have are intergrown together. 

Saussurite is a very fine-grained mixed assemblage of zoicite, chlorite, amphibole, zeolites, 

sericite and carbonates.  In this case, clinozoicite, sericite, albite and calcite appear to be the 
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main constituents as evidenced where the crystals are slightly larger.  The saussurite has replaced 

primary plagioclase and together they constitute over 70% of the rock. 

Hornblende is a pseudomorph of (ortho) pyroxene.  

Orthopyroxene is fine and medium-grained crystals characterized by high relief, 90° cleavage 

with some crystals showing pale green pleochroism.  The opx is largely replaced by calcite, 

biotite, chlorite and epidote giving it a ragged appearance in the centre of the alteration 

recognizable by relief, cleavage and birefringence.  Based on location and extinction of crystals, 

the pyroxene is intercumulate although it doesn’t seem to completely enclose plagioclase 

crystals. 

Clinopyroxene like opx is largely replaced by chlorite, biotite, carbonate and epidote. 

Calcite is very fine-grained as a replacement of mainly the plagioclase but also the pyroxenes. 

Clinozoicite is fine to medium-grained and dispersed throughout.  It is subhedral to euhedral, 

high relief and has anomalous interference colours. 

Epidote, like clinozoicite is fine to medium-grained; it is poikiloclastic, high relief, and yellow. 

Muscovite is clear fine to medium-grained laths with bird’s eye extinction. 

Biotite is fine-grained and mostly intergrown with chlorite as a replacement of pyroxene.  It rims 

some mafic minerals along with chlorite. 

Orthoclase is medium-grained, subhedral prismatic crystals. 

Chlorite is fine-grained, rimming mafic minerals and occurring along fractures in plagioclase, 

pyroxene, amphibole and opaque minerals and largely replacing pyroxene. 

Opaque minerals are very fine-grained, subhedral crystals within and interstitial to silicate 

minerals. 

 

ER02:  Altered Leucogabbro 

 

Consisting of: 

 Plagioclase  75% 

     Incl. 65% Saussurite:  

  Albite   20% 

Calcite   10% 

  Chlorite   5% 

  Clinozoicite  10% 

  Muscovite  15% 

 Chlorite   15% 

 Epidote   10% 

 Opaque minerals 0.25% 

 

A very coarse-grained gabbroic rock of highly saussuritized plagioclase phenocrysts and 

chlorite-biotite-epidote aggregates having replaced mafic minerals which appear to be interstitial 
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and almost vein-like around saussuritized plagioclase.  This sample is highly altered and appears 

to have been affected by metasomatism.  

 

Plagioclase is medium and coarse-grained subhedral crystals with polysynthetic twinning barely 

preserved.  The plagioclase crystals have been highly saussuritized and have a cumulate texture.  

Plagioclase pseudomorphs are up to 18mm across. 

Saussurite is a fine-grained mixed assemblage of zoicite, chlorite, amphibole, zeolites, sericite 

and carbonates that has largely replaced the plagioclase.  Zoicite, sericite, albite and calcite are 

the main constituents. 

Calcite is very fine-grained as a replacement of mainly the plagioclase as well as within. 

Clinozoicite is fine to medium-grained and dispersed throughout.  It is subhedral to euhedral, 

high relief and has anomalous interference colours. 

Muscovite is clear fine to medium-grained laths with bird’s eye extinction. 

Chlorite is fine and medium-grained, fibrous laths.  It is the main constituent interstitial to 

plagioclase crystals and appears to have replaced mafic minerals with epidote to completion and 

also looks like it is probably fluid-related. 

Epidote, like clinozoicite is fine to medium-grained; it is poikiloclastic, high relief, and yellow. 

Opaque minerals are very fine-grained, subhedral crystals within and interstitial to silicate 

minerals. 

 

ER03:  Hornblende Leucogabbronorite 

 

Consisting of: 

 Plagioclase  70% 

     Incl.   Albite   10% 

Calcite   5% 

  Chlorite   0.5% 

  Muscovite  8% 

 Hornblende  6% 

 Orthopyroxene  9% 

 Clinopyroxene  5% 

 Biotite   3% 

 Chlorite   2% 

 Opaque minerals 5% 

     Incl. pyrrhotite and chalcopyrite, pentlandite, and magnetite 

 

A relatively pristine coarse-grained gabbroic rock of weakly saussuritized plagioclase 

phenocrysts and fine to medium-grained orthopyroxene.   
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Plagioclase is medium and coarse-grained subhedral laths with polysynthetic twinning well 

preserved; in places it surrounds pyroxene crystals.  Anorthite content is between 45-70% based 

on extinction angles.  Some plagioclase crystals have been saussuritized to fine-grained calcite 

and muscovite in places.  Plagioclase pseudomorphs are up to 8mm across. 

Orthopyroxene is fine to medium-grained, prismatic and euhedral, has high relief, parallel 

extinction and is distinctly pleochroic between pale green and pink.  Most grains are rimmed by 

chlorite particularly if next to biotite.  Some grains have been replaced by chlorite/biotite. 

Clinopyroxene is fine and medium-grained, subhedral and typically has chlorite and biotite 

throughout. 

Hornblende is medium-grained and looks like it has replaced orthopyroxene and has a poikilitic 

texture with inclusions  of opaque minerals, biotite,calcite and chlorite.  It shows simple 

twinning. 

Biotite is fine-grained where rimming opaque minerals and medium-grained where replacing 

and rimming mafic minerals.   

Muscovite is clear fine-grained anhedral laths with bird’s eye extinction. 

Chlorite is fine-grained, fibrous replacing and rimming mafic minerals.   

Opaque minerals are mostly pyrrhotite and chalcopyrite (both anisotropic and with 

bireflectance) with small amounts of pentlandite (isotropic); they are fine to medium-grained, 

subhedral crystals within and interstitial to silicate minerals.  Pyrrhotite is a silvery-grey and 

constitutes ~3% while chalcopyrite is yellow and comprises 2%.  They are often in the same 

“bleb” however not intermixed.  The pentlandite is a white-silver colour with many 

fractures/imperfections and occurs as “eyes” within the pyrrhotite (next to chalcopyrite), along 

fractures within pyrrhotite (a wormy texture) as well as mm inclusions within silicate minerals.  

Chalcopyrite also occurs as very fine disseminations within silicate minerals (plagioclase in this 

case).  A darker grey mineral appears to be magnetite, which is also anhedral and interstitial and 

intergrown with pyrrhotite and chalcopyrite. 

 

ER04:  Biotite-Chlorite Leucogabbro 

 

Consisting of: 

 Plagioclase  70% 

     Incl.   Albite   15% 

Calcite   7% 

  Chlorite   3% 

  Sericite    15% 

 Biotite   10% 

 Chlorite   8% 

 Microcline  3% 

 Hornblende  2% 

 Orthopyroxene  2% 
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 Clinopyroxene  2% 

Epidote   2% 

 Opaque minerals 3% 

 

This sample is a coarse-grained aggregate of plagioclase and mafic minerals with plagioclase in 

the cumulate phase and mafic minerals appearing to be an intercumulate phase.  The mafic 

minerals have been largely altered to chlorite and biotite; however pyroxene cleavage may be 

preserved within.   

 

Plagioclase is medium and coarse-grained subhedral laths with polysynthetic twinning preserved 

in plasces; in places it is strongly saussuritized.  Anorthite content is around 65% based on 

extinction angles.  Half of the plagioclase crystals have been saussuritized to fine-grained calcite 

and muscovite in places.  Two crystals may show exsolution lamellae?  Plagioclase 

pseudomorphs are up to 10 mm across. 

Biotite is fine-grained laths and fibres where rimming mafic and opaque minerals and medium-

grained laths where replacing and rimming mafic minerals.     

Chlorite is fine-grained, fibrous replacing and rimming mafic minerals.   

Microcline is medium and coarse-grained and appears to have formed late and includes 

plagioclase.   

Hornblende is medium-grained and has a poikilitic texture with inclusions of opaque minerals, 

biotite,calcite and chlorite.   

Orthopyroxene is fine-grained, and highly altered/replaced, only recognizable by its high relief, 

cleavage and form. 

Clinopyroxene is fine and medium-grained, and strongly altered, recognized by cleavage and 

extinction angle. 

Muscovite is clear fine-grained anhedral laths with bird’s eye extinction but is mostly very fine-

grained as a replacement of plagioclase. 

Epidote is clear-yellow, with high relief, fine-grained euhedral laths with high birefringence.  It 

is found within plagioclase and as a replacement product of pyroxene. 

Opaque minerals are medium-grained, subhedral crystals within and interstitial to silicate 

minerals and rim some altered pyroxenes. 

 

ER05:  Norite 

 

Consisting of: 

 Plagioclase  30% 

 Orthopyroxene  55% 

 Clinopyroxene  5% 

 Biotite   5% 

 Opaque minerals 0.25% 
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This is a relatively pristine medium-grained mafic rock of calcic plagioclase intercumulus and 

fine to medium-grained orthopyroxene>clinopyroxene cumulate.   

 

Plagioclase forms coarse-grained oikocrysts subhedral laths with polysynthetic twinning well 

preserved; in places it surrounds pyroxene crystals.  Anorthite content is between 35-65% based 

on extinction angles but seems to be more sodic.  Some plagioclase crystals have been 

saussuritized to fine-grained calcite and muscovite in places.  Plagioclase pseudomorphs are up 

to 8mm across. 

Orthopyroxene is fine to medium-grained, euhedral, prismatic and orthorhombic, has high 

relief, parallel extinction and is distinctly pleochroic between pale green and pink.  Most grains 

contain inclusions of biotite.  Low birefringence suggests high Mg. 

Clinopyroxene is fine and medium-grained, subhedral and is has simple twinning; it contains 

inclusions of opx and biotite and is more tabular relative to opx. 

Biotite is fine-grained and occurs as inclusions in pyroxene and interstitial to pyroxene and 

opaque minerals.   

Opaque minerals are very-fine-grained inclusions in pyroxene. 

 

ER06:  Altered Leucogabbro 

 

Consisting of: 

 Plagioclase  75% 

     Incl. 75% Saussurite:  

Calcite   10% 

  Abite   30% 

  Clinozoicite  20% 

  Muscovite  15% 

 Chlorite   15% 

 Epidote   10% 

 Opaque minerals 0.25% 

 

A very coarse-grained gabbroic rock of completely saussuritized plagioclase cumlate and 

chlorite-epidote aggregates having replaced mafic minerals which appear to be interstitial around 

saussuritized plagioclase.  This sample is highly altered and appears to have been affected by 

metasomatism.  

 

Plagioclase is very coarse-grained subhedral crystals with polysynthetic twinning not preserved.  

The plagioclase crystals have been aussuritized and have a cumulate texture.  Plagioclase 

pseudomorphs are up to 15mm across. 
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Saussurite is a fine-grained mixed assemblage of albite, zoicite, chlorite, amphibole, zeolites, 

sericite and carbonates that has largely replaced the plagioclase.  Zoicite, sericite, albite and 

calcite are the main constituents. 

Chlorite is fine and medium-grained, anhedral.  It is the main constituent interstitial to 

plagioclase crystals and appears to have replaced mafic minerals with epidote to completion. 

Epidote is fine to medium-grained, yellow, and has high relief. 

Opaque minerals are very fine and fine-grained, ehhedral crystals within and interstitial to 

silicate minerals. 

 

ER07:  Altered Leucogabbro 

 

Consisting of: 

 Plagioclase  70% 

     Incl. 60% Saussurite:  

Calcite   10% 

  Albite   30% 

  Muscovite  20% 

 Green amphibole 10% 

 Biotite   7% 

 Chlorite   6% 

 Clinopyroxene  3% 

 Epidote   3% 

 Opaque minerals 4% 

 

A strongly altered coarse-grained gabbroic rock of saussuritized plagioclase phenocrysts and fine 

to medium-grained interstitial mafic minerals which may be intercumulate but may also be a 

cumulate phase: it is difficult to tell due to alteration.   

 

Plagioclase is medium and coarse-grained subhedral laths with polysynthetic twinning 

occasionally preserved.  Anorthite content is around 55% based on extinction angles.  Most 

plagioclase crystals have been saussuritized to fine-grained calcite and muscovite.  Plagioclase 

pseudomorphs are up to 8mm across and comprise a cumulate texture. 

Amphibole is medium-grained, pleochroic green, appears to be tremolite-actinolite, is subhedral, 

characterized by 120/60 cleavage and is rimmed by chlorite and biotite. 

Clinopyroxene is fine and medium-grained, subhedral and typically has chlorite and biotite 

throughout. 

Biotite is fine to medium-grained and is interstitial to plagioclase.  It rims opaque minerals mafic 

minerals.   

Chlorite is fine-grained, fibrous replacing and rimming mafic minerals, especially hornblende.   



123 

 

Opaque minerals are medium-grained, subhedral crystals within and interstitial to silicate 

minerals.  The coarser grains are highly fractured and surrounded by chlorite and biotite.  

Opaque minerals are mostly pyrrhotite and chalcopyrite (both anisotropic and with 

bireflectance) with small amounts of pentlandite (isotropic); they are fine to medium-grained, 

subhedral crystals within and interstitial to silicate minerals.  Pyrrhotite constitutes ~1% while 

chalcopyrite 3%.  They are often in the same “bleb” however not intermixed.  The pentlandite is 

as “eyes” and within the pyrrhotite (next to chalcopyrite), as well as mm inclusions within 

silicate minerals.  Chalcopyrite mainly occurs as very fine disseminations within silicate 

minerals.  Magnetite is the darker grey mineral which is also anhedral and interstitial and 

intergrown with pyrrhotite and chalcopyrite. 

 

ER08:  Leucogabbronorite 

 

Consisting of: 

 Plagioclase  80% 

 Orthopyroxene  10% 

 Clinopyroxene  3% 

 Biotite   4% 

 Chlorite   1% 

 Opaque minerals 2% 

 

A relatively pristine coarse-grained gabbroic rock of weakly saussuritized plagioclase 

phenocrysts and fine to medium-grained orthopyroxene.   

 

Plagioclase is medium and coarse-grained subhedral laths with polysynthetic twinning well 

preserved; in places it surrounds pyroxene crystals.  Anorthite content is between 45-55% based 

on extinction angles.  Some plagioclase crystals have been saussuritized to fine-grained calcite 

and muscovite in places.  Plagioclase pseudomorphs are up to 8mm across. 

Orthopyroxene is medium-grained, anhedral, has high relief, parallel extinction and is 

pleochroic between pale green and pink and has simple twinning.  Many grains have been 

partially replaced by biotite. 

Clinopyroxene is fine and medium-grained, subhedral and typically has chlorite and biotite 

throughout. 

Biotite is fine-grained and rims and replaces pyroxene grains.   

Muscovite is clear fine-grained anhedral laths with bird’s eye extinction. 

Chlorite is fine-grained, fibrous replacing and rimming mafic minerals with biotite.   

Opaque minerals are fine-grained, subhedral crystals within and interstitial to pyroxene. 

 

ER09:  Hornblende-gabbronorite 

Consisting of: 
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 Plagioclase  60% 

      Incl. 30% Saussurite   

 Hornblende  7% 

 Orthopyroxene  8% 

 Clinopyroxene  5% 

 Chlorite   6% 

 Biotite   4% 

 Orthoclase  3% 

 Opaque minerals 7% 

 

A coarse-grained mafic rock of pheocrystic, but highly saussuritized plagioclase. 

 

Plagioclase is coarse-grained stubby crystals with polysynthetic twinning and a An40-60.  The 

plagioclase crystals have been highly saussuritized especially along margins; it seems likely the 

smaller, more well-formed plagioclase crystals with An40 are a result of albitization. 

Saussurite is a very fine-grained mixed assemblage of zoicite, chlorite, amphibole, zeolites, 

sericite, albite and caalcite.  In this case, zoicite, sericite and carbonates appear to be the main 

constituents as evidenced where the crystals are slightly larger.  The saussurite has replaced 

primary plagioclase and together they constitute over 70% of the rock. 

Hornblende is a pseudomorph of (ortho)pyroxene. It is slightly prismatic and shows two good 

cleavages. 

Orthopyroxene is fine and medium-grained stubby crystals concentrated in aggregates with 

other orthopyroxene, cpx and hb.  It is characterized by high relief, 90° cleavage with some 

crystals showing pale green and pink pleochroism.  There are also regular lamellae in the opx 

which has been attributed by some workers as cpx intergrowth (usually a Ca-pyroxene), twinning 

deformation structure, or to translation gliding, showing up on certain planes of the cut section.   

Where next to plagioclase, the opx is rimmed by calcite, or less often, biotite and chlorite  

Clinopyroxene is fine and medium-grained crystals concentrated with the other pyroxene and 

hornblende as well as an intergrowth with opx; simle twinning is present in some grains. 

Chlorite is fine-grained, rimming mafic minerals and occurring along fractures in plagioclase, 

pyroxene, amphibole and opaque minerals; with biotite it replaces some pyroxene. 

Biotite is fine-grained irregular masses rimming and throughout hornblende and pyroxenes.  In 

places it has completely replaced pyroxene and is intergrown with chlorite.  It also rims opaque 

minerals along with chlorite. 

Orthoclase is medium-grained, subhedral crystals. 

Opaque minerals are medium-grained, anhedral crystals interstitial to silicate minerals. 

 

ER10:  Gabbroic Anorthosite 

 

Consisting of: 
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 Plagioclase  85% 

     Incl. 15% Saussurite:  

Calcite   3% 

  Albite   2% 

  Muscovite  5% 

 Green amphibole 4% 

 Biotite   3% 

 Orthopyroxene  2% 

 Clinopyroxene  1% 

 Chlorite   1% 

 Epidote   1% 

 Opaque minerals 3% 

  Incl. 0.7% pyrrhotite, 0.7% chalcopyrite, 0.3% pentlandite, 0.3% pyrite,  1% 

magnetite 

 

This is a weakly altered, coarse-grained plagioclase-cumulate anorthosite, with interstitial fine to 

medium-grained mafic minerals which appear inter-cumulate.   The mafic minerals are more 

altered than the plagioclase. 

 

Plagioclase is medium and coarse-grained subhedral laths with well-preserved polysynthetic 

twinning preserved.  Most plagioclase crystals are weakly saussuritized along fractures, grain 

boundaries and throughout.   

Amphibole is fine to medium-grained, pleochroic pale forest green and also a pale brown.  The 

wispy population appears to be tremolite-actinolite, is subhedral, characterized by 120/60 

cleavage and is rimmed by chlorite and biotite and looks like it replaced opx.   

Orthopyroxene is fine and medium-grained, subhedral and typically has chlorite and biotite 

throughout. 

Clinopyroxene is fine and medium-grained, subhedral and typically has chlorite and biotite 

throughout. 

Biotite is fine to medium-grained and is interstitial to plagioclase.  It rims opaque minerals mafic 

minerals.   

Chlorite is fine-grained, fibrous replacing and rimming mafic minerals, especially hornblende.   

Opaque minerals are medium-grained, subhedral crystals within and interstitial to silicate 

minerals.  The coarser grains are highly fractured and surrounded by chlorite and biotite.  They 

are often fractured.  Anhedral magnetite is the dominant opaque mineral and is largest.  

Pyrrhotite and chalcopyrite are intergrown and pentlandite is as veins between chalcopyrite and 

pyrrhotite and also within pyrrhotite.  Pyrite is euhedral hexagonal prisms within chalcopyrite 

and pyrrhotite. 

 

ER11:  Monzo-gabbronorite 
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Consisting of: 

 Plagioclase  50% 

     Incl. 10% Saussurite:  

Calcite   3% 

  Albite   2% 

  Muscovite  5% 

 Orthoclase  10% 

 Orthopyroxene  15% 

 Clinopyroxene  10% 

 Biotite   10% 

 Chlorite   5% 

 Green amphibole 3% 

 Epidote   1% 

 Opaque minerals 3% 

 

A medium-grained aggregate dominated by equigranular, intergrown plagioclase-pyroxene.  

Opx~cpx, but the orthopyroxene is typically more affected by alteration and metamorphism to 

amphibole, chlorite, and biotite. 

 

Plagioclase is fine and medium-grained subhedral laths and stubby anhedral crystals with most 

polysynthetic twinning preserved.  Plagioclase crystals are weakly saussuritized along fractures, 

grain boundaries and throughout.   

Orthoclase is fine and medium-grained subhedral without ploysynthetic twinning and altered. 

Orthopyroxene is fine and medium-grained, has very high relief, is pleochroic between pale 

pink and green, is subhedral and typically has chlorite and biotite along rims. 

Clinopyroxene is fine and medium-grained, anhedral and typically has chlorite and biotite along 

rims and fractures.  It has strongly defined cleavage with inclined extinction. 

Biotite is fine to medium-grained and is anhedral and poikolitic.  It rims opaque minerals mafic 

minerals.   

Chlorite is fine-grained, fibrous replacing and rimming mafic minerals.   

Amphibole is fine to medium-grained, pleochroic pale forest green and also a pale brown.  The 

wispy population appears to be tremolite-actinolite, is subhedral, characterized by 120/60 

cleavage and is rimmed by chlorite and biotite and looks like it replaced px.  The other 

amphibole is hornblende.  

Opaque minerals are fine-grained, anhedral crystals within and interstitial to silicate minerals.  

The coarser grains are highly fractured and surrounded by chlorite and biotite.  They are often 

fractured.   

 

ER12:  Altered Anorthositic Gabbro 
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Consisting of: 

 Plagioclase  70% 

     Incl. 5% Saussurite:  

Calcite   2% 

  Albite   2% 

  Muscovite  1% 

 Green amphibole 7% 

 Epidote   5% 

 Biotite   3% 

 Chlorite   5% 

 Orthopyroxene  2% 

 Opaque minerals 3% 

 

An altered medium-grained plagioclase-cumulate anorthositic gabbro.  There are relatively 

pristine plagioclase phenocrysts and fine to medium-grained interstitial mafic minerals which are 

intercumulate and highly altered to epidote-chlorite; most primary mafic minerals are impossible 

to recognize.  The alteration looks hydrothermal and is interstitial between and in fractures of the 

plagioclase. 

 

Plagioclase is medium and coarse-grained subhedral laths with polysynthetic twinning well 

preserved.  Plagioclase crystals have been weakly saussuritized to fine-grained calcite and 

muscovite in places.   

Epidote is fine-grained and massive, and is the dominant mineral replacing mafic minerals.   

Amphibole is medium-grained, pleochroic green, appears to be tremolite-actinolite, is subhedral, 

in places fibrous, is characterized by 120/60 cleavage and is rimmed by chlorite and biotite. 

Orthopyroxene is fine and medium-grained, subhedral and typically has chlorite and biotite 

throughout and rimming grains.  It was distinguished by parallel extinction to 90 cleavage. 

Biotite is fine-grained and is part of an alteration mineral assemblage replacing pyroxene.  It 

rims opaque minerals mafic minerals as well.   

Chlorite is fine-grained, fibrous replacing and rimming mafic minerals.   

Opaque minerals are fine-grained, anhedral crystals within and interstitial to silicate minerals 

especially mafic minerals.  They appear wormy and seem to be a result of the alteration process.   

 

ER13:  Biotite Leucogabbronorite 

 

Consisting of: 

 Plagioclase  55% 

     Incl.   Albite   15% 

Calcite   5% 
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  Chlorite   2% 

  Muscovite  3% 

 Orthoclase  10% 

 Biotite   10% 

 Clinopyroxene  10% 

 Orthopyroxene  7% 

 Chlorite   3% 

 Opaque minerals 5% 

     Incl. pyrrhotite and chalcopyrite, pentlandite, and magnetite 

 

A moderately altered medium-grained gabbroic rock of weakly saussuritized plagioclase and fine 

to medium-grained altered orthopyroxene and clinopyroxene.   Rock contains sum-millimeter 

fractures filled by biotite-calcite-epidote which cuts all minerals (plag, opaques, pyroxenes). 

 

Plagioclase is medium and coarse-grained subhedral laths with polysynthetic twinning well 

preserved; in places it has subgrains along the boundaries, indicative of deformation.  Plagioclase 

crystals have been weakly saussuritized to fine-grained calcite and muscovite in places.   

Orthoclase is medium and coarse-grained subhedral laths without polysynthetic twinning. 

Biotite is fine and medium-grained and is irregular and anhedral with inclusions.  It occurs 

mostly with pyroxene and opaque minerals. 

Orthopyroxene is fine to medium-grained, stubby subhedral, has high relief, parallel extinction 

and is distinctly pleochroic between pale green and pink.  Most grains are rimmed by chlorite 

particularly if next to biotite.  Some grains have been replaced by chlorite/biotite. 

Clinopyroxene is fine and medium-grained, subhedral, with inclined extinction and typically has 

chlorite and biotite throughout. 

Chlorite is fine-grained, fibrous replacing and rimming mafic minerals.   

Opaque minerals fine and medium-grained and mostly interstitial with mafic minerals but also 

between plagioclase. 

 

ER14:  Biotite Anorthositic gabbronorite 

 

Consisting of: 

 Plagioclase  75% 

     Incl.   Albite   15% 

Calcite   10% 

  Chlorite   2% 

  Muscovite  5% 

 Biotite   7% 

 Hornblende  4% 

 Clinopyroxene  3% 
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 Chlorite   2% 

 Clinozoicite  2% 

 Orthopyroxene  1% 

 Opaque minerals 5% 

     Incl. 2.5% pyrite and 1.5% chalcopyrite, pentlandite, and 1% magnetite 

 

This is a moderately altered, coarse-grained anorthositic rock comprised of weakly saussuritized 

plagioclase phenocrysts, fine to medium-grained biotite, and altered orthopyroxene and 

clinopyroxene.   Rock contains sum-millimeter fractures which cut all minerals (plagioclase, 

opaques, pyroxenes). 

 

Plagioclase is medium and coarse-grained subhedral laths with polysynthetic twinning well 

preserved; in places it has subgrains along the boundaries, indicative of deformation.  Plagioclase 

crystals have been moderately saussuritized to fine-grained calcite and muscovite in places.   

Biotite is fine and medium-grained and is elongated and anhedral.  It occurs mostly with opaque 

minerals and along fractures. 

Clinopyroxene is fine and medium-grained, subhedral, with inclined extinction and typically has 

chlorite and biotite throughout. 

Clinozoicite is clear fine-grained anhedral around some areas of opaque minerals. 

Chlorite is fine-grained, fibrous replacing and rimming mafic minerals.   

Orthopyroxene is fine-grained, stubby subhedral, has high relief, parallel extinction.  Most 

grains are strongly altered along the rims. 

Opaque minerals are medium and coarse-grained, anhedral and mostly interstitial.  Some are 

highly fractured and are typically rimmed by biotite.  Pyrite is the dominant opaque mineral and 

is euhedral and hexagonal.  Chalcopyrite is typically alongside the pyrite.  Magnetite is anhedral 

and wormy. 

 

ER15:  Hornblende gabbronorite 

 

Consisting of: 

 Plagioclase  60% 

     Incl.   Albite   25% 

Calcite   10% 

  Clinozoicite  7% 

  Muscovite  5% 

  Chlorite   2% 

 Hornblende  8% 

 Biotite   8% 

 Chlorite   8% 

 Clinopyroxene  5% 
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 Clinozoicite  4% 

 Orthopyroxene  1% 

 Opaque minerals 6% 

     Incl. 2% pyrite, 3% chalcopyrite, trace pentlandite, and 1% magnetite 

 

A strongly altered coarse-grained anorthositic rock of completely saussuritized plagioclase and 

hornblende-biotite-chlorite altered orthopyroxene and clinopyroxene.    

 

Plagioclase is medium and coarse-grained anhedral laths with polysynthetic twinning seldom 

preserved; Plagioclase crystals have been saussuritized.   

Hornblende is medium-grained, pleochroic green and brown, with amphibole cleavage.  It is 

anhedral and is often altered by biotite, chlorite and epidote. 

Biotite is fine and medium-grained and a deep brown.  It occurs mostly with opaque minerals 

and chlorite. 

Chlorite is fine and medium-grained, fibrous and massive replacing mafic minerals and next to 

opaque minerals.   

Clinopyroxene is medium-grained, subhedral, with inclined extinction and typically has chlorite 

and biotite alteration. 

Clinozoicite is clear, fine-grained, anhedral and with high relief.  It is found mostly around 

opaque minerals. 

Orthopyroxene is fine-grained, stubby subhedral, has high relief, parallel extinction.  Most 

grains are strongly altered along the rims. 

Opaque minerals are medium and coarse-grained, anhedral and mostly interstitial.   Anhedral 

and irregular chalcopyrite is the dominant opaque mineral and is often intergrown with pyrite 

and/or magnetite or is included in silicates.  Pyrite is prismatic.  Magnetite anhedral. 

 

ER16:  Biotite Gabbroic Anorthosite  

 

Consisting of: 

 Plagioclase  85% 

     Incl.   Saussurite  35% 

 Biotite   4% 

 Amphibole  3% 

 Chlorite   3% 

 Clinozoicite  3% 

 Quartz   0.5% 

 Opaque minerals 5.5% 

     Incl. 3% pyrrhotite, 1% chalcopyrite, 0.1% pentlandite, 1% pyrite and 1% magnetite 

 



131 

 

An altered coarse-grained anorthositic rock containing saussuritized plagioclase and interstitial 

biotite-chlorite and opaque minerals.    

 

Plagioclase is medium and coarse-grained anhedral crystals with polysynthetic twinning 

occasionally preserved; ~30% plagioclase crystals have been saussuritized.   

Biotite is medium-grained, anhedral and a deep brown.  It occurs mostly with opaque minerals 

and chlorite. 

Chlorite is fine-grained, fibrous and massive replacing mafic minerals and next to opaque 

minerals.   

Clinozoicite is clear, fine-grained, euhedral with high relief.  It is found mostly around biotite. 

Quartz is with select biotite crystals.  It is fine-grained and anhedral. 

Opaque minerals are medium and coarse-grained, anhedral and mostly interstitial.   Anhedral 

pyrrhotite and euhedral yet interstitial pyrite are the dominant phases.  The pyrrhotite has 

pentlandite worms and intergrown chalcopyrite in many places.  Euhedral pyrite has replaced 

some pyrrhotite and has no pendlandite.  Chalcopyrite is intergrown with pyrrhotite and 

magnetite and also as silicate inclusions.  Magnetite is highly fractured and is intergrown with 

the sulphide phases. 

 

ER17:  Chlorite Gabbroic Anorthosite 

 

Consisting of: 

 Plagioclase  80% 

     Incl.   Saussurite  80% 

 Chlorite   5% 

 Hornblende  5% 

 Clinopyroxene  2% 

 Biotite   2% 

 Clinozoicite  2% 

 Opaque minerals 4% 

     Incl. 2% pyrite, 0.5% pyrrhotite, 1% chalcopyrite, 0.1% bornite and 1% magnetite 

 

An altered, very coarse-grained anorthositic rock containing saussuritized plagioclase and 

interstitial chlorite and opaque minerals.   There is increased chlorite along sub-millimeter 

fracture sets. 

 

Plagioclase is coarse-grained with polysynthetic twinning barely discernible; ~95% plagioclase 

crystals have been saussuritized.   

Chlorite is medium-grained, fibrous and massive replacing mafic minerals and next to opaque 

minerals.   
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Hornblende is medium-grained, subhedral and a pleochroic green and brown.  It has symmetric 

extinction. 

Biotite is fine-grained, anhedral and a deep brown.  It occurs mostly with opaque minerals and 

chlorite. 

Clinozoicite is clear, fine-grained, anhedral and with high relief.  It is found mostly around 

biotite. 

Opaque minerals are medium and coarse-grained, subhedral to euhedral and mostly interstitial.   

Pyrrhotite is the dominant phase and has chalcopyrite within as a networking irregular vein 

system.  Pyrite appears secondary and as a replacement of the pyrrhotite.  The pyrite is euhedral 

cubes along edges and has magnetite around rims and fractures but it is still anisotropic…The 

chalcopyrite is rimmed in places with distinctly blue bornite.  Magnetite is anhedral and 

medium-grained. 

 

ER18:  Hornblende Gabbronorite 

 

Consisting of: 

 Plagioclase  55% 

     Incl.   Saussurite  45% 

 Hornblende  20% 

 Chlorite   7% 

 Biotite   5% 

 Clinopyroxene  3% 

 Clinozoicite  3% 

 Opaque minerals 6% 

     Incl. pyrite, chalcopyrite, and magnetite 

 

An altered, medium-grained gabbroic rock containing saussuritized plagioclase and hornblende 

altered to chlorite + biotite and medium-grained disseminated opaque minerals.   There is sub-

millimeter irregular fracture sets filled with amorphous Fe-oxidation. 

 

Plagioclase is coarse-grained with polysynthetic twinning barely discernible; ~95% plagioclase 

crystals have been saussuritized.   

Hornblende is medium-grained, subhedral to euhedral (prismatic) and a pleochroic green and 

brown.  It has symmetric extinction.  It is partially altered to chlorite and biotite. 

Chlorite is medium-grained, fibrous, with anamolous interference colours, and is pleochroic 

green.   It is fibrous and massive replacing mafic minerals.   

Biotite is fine-grained, anhedral and a deep brown.  It occurs mostly with opaque minerals and 

chlorite. 

Clinozoicite is clear, fine-grained, subhedral and with high relief.  It is found mostly around 

biotite. 
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Opaque minerals are medium-grained, anhedral and euhedral, highly fractured and mostly with 

mafic minerals.   Magnetite is the most abundant opaque mineral and is medium-grained, 

anhedral and occasionally intergrown with chalcopyrite and pyrrhotite.  Pyrite is euhedral is 

typically intergrown with chalcopyrte, with py>cpy and pyrite having replaced pyrrhotite.  

Pyrrhotite is rare and very fine-grained.   

 

ER19:  Biotite Anorthosite 

 

Consisting of: 

 Plagioclase  90% 

     Incl.   Saussurite  60% 

 Clinopyroxene  4% 

 Chlorite   2% 

 Biotite   2% 

 Clinozoicite  1% 

 Opaque minerals 2% 

     Incl. pyrite and chalcopyrite, and magnetite 

 

This is an altered, very coarse-grained anorthosite containing saussuritized plagioclase, and 

interstitial chlorite and opaque minerals.   There is increased chlorite along sub-millimeter 

fracture sets. 

 

Plagioclase is coarse to very coarse-grained elongated laths with polysynthetic twinning 

occasionally visible.  Some of the crystals do not show polysynthetic twinning and are likely K-

feldspar.  Many crystals have slight undulose extinction. 

Chlorite is medium-grained, fibrous and massive replacing mafic minerals and next to opaque 

minerals.   

Clinopyroxene is medium-grained, subhedral with inclined extinction and distinct cleavage. 

Biotite is fine-grained, anhedral and a deep brown.   

Clinozoicite is clear, fine-grained, anhedral and with high relief.  It is found mostly around 

biotite. 

Opaque minerals are medium and coarse-grained, anhedral and mostly interstitial.   Magnetite 

is the most abundant opaque mineral and is medium-grained and occasionally intergrown with 

chalcopyrite and pyrrhotite.  Pyrite and chalcopyrite are typically intergrown, with po>cpy.  

Pyrite is rare and very fine-grained.   

 

 

ER20:  Biotite-amphibole Leucogabbro 

 

Consisting of: 
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 Plagioclase  80% 

     Incl.   Saussurite  40% 

 Biotite   4% 

 Clinopyroxene  4% 

 Amphibole  3% 

 Chlorite   1% 

 Clinozoicite  1% 

 Carbonate  2% 

 Opaque minerals 4% 

     Incl. pyrite and chalcopyrite, and magnetite 

 

A weakly altered coarse-grained anorthosite containing relatively pristine plagioclase and 

interstitial biotite-cpx-amphibole-chlorite and opaque minerals.   The mafic minerals are much 

more altered=hydrothermal(?). 

 

Plagioclase is coarse-grained laths with polysynthetic twinning.   

Amphibole is medium-grained, anhedral and interstitial.   

Biotite is medium-grained, anhedral and a deep brown, interstitial to plagioclase.   

Clinopyroxene is medium-grained, subhedral with inclined extinction and distinct cleavage, also 

interstitial. 

Chlorite is medium-grained, fibrous and massive replacing mafic minerals and next to opaque 

minerals.   

Clinozoicite is clear, fine-grained, anhedral and with high relief.  It is found mostly around 

biotite. 

Carbonate is amorphous blobs which appear to have remobilized. 

Opaque minerals are medium and coarse-grained, anhedral and mostly interstitial but some are 

mineral inclusions.  They are mostly next to and/or rimmed by biotite ± chlorite. 

Magnetite and pyrite are fine-grained and disseminated as anhedral interstitial blebs.  Pyrite is 

often rimmed with magnetite, and magnetite also occurs as veinlets and inclusions.  Chalcopyrite 

only occurs in trace amounts filling sub-millimetre inclusions typically in saussuritized 

plagioclase and magnetite occur similarly.   

 

ER21:  Biotite-amphibole Leucogabbro 

 

Consisting of: 

 Plagioclase  80% 

     Incl.   Saussurite  30% 

 Green Amphibole 5% 

 Biotite   4% 

 Clinopyroxene  4% 
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 Chlorite   3% 

 Perthite  1% 

 Opaque minerals 3% 

 

A weakly altered coarse-grained gabbroic rock containing relatively pristine cumulate 

plagioclase, and interstitial cpx- biotite- chlorite and opaque minerals.    

 

Plagioclase is medium and coarse-grained laths with polysynthetic twinning.   

Green Amphibole is fine-medium-grained, pleochroic green, subhedral and interstitial with 

biotite and replacing clinopyroxene.   

Clinopyroxene is medium-grained, subhedral to euhedral with inclined extinction and distinct 

cleavage.  It is in the cumulate phase in places. 

Biotite is medium-grained, anhedral deep brown laths, interstitial to plagioclase.   

Chlorite is fine and medium-grained, fibrous and lathlike, replacing mafic minerals and next to 

opaque minerals.   

Perthite is clear, fine-grained, anhedral with a wormy texture. 

Opaque minerals are fine and medium-grained, anhedral and mostly interstitial.   

 

ER22:  Hornblendite 

 

Consisting of: 

 Hornblende  50% 

 Green Amphibole 20% 

 Plagioclase  20% 

     Incl.   Saussurite  5% 

 Clinopyroxene  4% 

 Biotite   4% 

 Chlorite   3% 

 Opaque minerals 3% 

  Incl. 2% magnetite, and 1% pyrrhotite, pentlandite, and chalcopyrite 

 

Hornblende is medium-grained, pleochroic green, and subhedral.   

Green Amphibole is fine-medium-grained, pleochroic pale green, subhedral and fibrous.   

Plagioclase is medium -grained laths with polysynthetic twinning.   

Clinopyroxene is medium-grained, subhedral to euhedral with inclined extinction and distinct 

cleavage.  It is in the cumulate phase in places. 

Biotite is medium-grained, anhedral deep brown laths, interstitial to plagioclase.   

Chlorite is fine and medium-grained, fibrous and lathlike, replacing mafic minerals and next to 

opaque minerals.   

Magnetite is fine and medium-grained, anhedral and mostly interstitial. 



136 

 

Pyrrhotite, Chalcopyrite and Pentlandite are intergrown and fine -grained, mostly as mineral 

inclusions, but also interstitial. Pentlandite occurs as worms in pyrrhotite and chalcopyrite occurs 

along and with pyrrhotite. 


