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Summary 
 
The Murray Ridge Property is located approximately 15 to 30 km northwest of Fort St. 
James and 120 km northwest of Prince George in central British Columbia.  The property 
consists of 42 contiguous mineral claims which are 100% owned by Nanton Nickel 
Corporation of Vancouver, BC.  The claims total 17,789 ha, and are centered in BC’s 
Omineca Mining Division, at approximately 124°18.7’ W Longitude and 54°32.8’ N Latitude, 
on NTS map sheets 93K/8,9,10.  Accessibility to the property is provided by well-
maintained gravel roads from Fort St. James off Highway 27. 
 
Previous exploration in the region identified numerous mercury showings associated with 
the regional Pinchi Fault structural zone as well as chromite-low platinum-group-element 
occurrences hosted within ultramafic-mafic intrusions.  Nanton Nickel Corp. has 
undertaken evaluation of this property for nickel-iron alloy mineralization (awaruite) in 
tectonized and serpentinized ultramafic rocks of Cache Creek Group Trembleur Intrusions.  
This is the first known attempt to locate awaruite in the area. The geological and structural 
setting of the MR Property is analogous to the Decar Project (First Point Minerals Ltd.) 
located approximately 60 km to the northwest. 
 
The Murray Ridge Property is underlain by the Lower Pennsylvanian to Middle Triassic 
Cache Creek complex; a mixture of calcareous and clastic sedimentary rocks intruded by 
the Trembleur ultramafic and Rubyrock mafic intrusions.  The Triassic to Jurassic Takla 
Group and Tezzeron Sequence are located along fault bounded contacts with older 
assemblage.  The youngest is tonalite of the Cretaceous Endako Batholith.  Northwest 
striking faults and thrusts, including the known Pinchi Lake Fault system, are characteristic 
of the strong, structural trend throughout the region. 
 
The 2012 exploration program involved reconnaissance prospecting and geochemical soil 
sampling.  A total of 55 rocks and 142 soil samples were collected from prospective areas 
throughout the Murray Ridge property.  These were analyzed for a multitude of elements 
by ICP-OES method and for magnetic content by Davis Tube method at AGAT Laboratories 
in Vancouver.  In addition, 54 samples were analyzed by Vancouver Petrographics Ltd. of 
Langley BC using polished thin section and semi-qualitative energy dispersive spectral 
(EDS) analyses. 
 
Geochemical sampling has confirmed the presence of trace nickel-iron (awaruite) 
mineralization from perspective ultramafic-mafic rocks on the property.  Rock and soil 
geochemistry returned anomalous nickel contents with best assays of greater than 2000 
ppm Ni in rocks and 1000 ppm Ni in soils, respectively.  Further prospecting, rock sampling 
and geological mapping should be conducted to further assess the potential for awaruite 
mineralization on the property.   
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1 Introduction 
 
The following report was prepared to document work carried out during 2012 by 
Nanton Nickel Corporation on the Murray Ridge Property.  In 2011, a 1055 line 
kilometer helicopter-borne magnetic survey, and rock, stream and soil analysis 
identified potential for nickel-iron alloy (awaruite) mineralization.  Exploration 
activity in 2012 was designed to follow up these encouraging results, and to better 
understand the nature of nickel mineralization within ultramafic-mafic rocks in the 
area. 
 
The 2012 program involved the collection of 55 rock and 142 soil samples for 
geochemical and petrographic analysis.  Analysis methods were chosen to help 
identify not only concentrations of nickel mineralization, but the nature in which 
nickel is present (i.e. awaruite).  AGAT Laboratories multi-element ICP-OES analysis 
was conducted on all samples.  In addition, select samples were chosen to be 
analyzed via the Davis Tube method, which determines the percent concentration of 
magnetic minerals within a sample.  Furthermore, 54 samples were sent to 
Vancouver Petrographic Ltd. for polished thin section energy dispersive spectral 
(EDS) qualitative analyses to determine the mineralogical make up of these samples. 
 
 
2 Property Description and Location  
 
The Murray Ridge Property is located approximately 15 to 30  km north to 
northwest of Fort St. James and 120 km northwest of Prince George,  on NTS map 
sheets,  93K/8, 9 and 10, within the Omineca Mining Division in the central British 
Columbia (Figure 1). Geographic coordinates of the approximate centre of the 
property are 124°18.7’ west longitude and 54°32.8’ north latitude (NAD 83, UTM 
Zone 10: coordinates 415100 m East and 6045150 m North). 
 
The property currently consists of 42 contiguous mineral claims with a combined 
area of 17,789 ha (Figure 2).  Claims status was searched on the website of the 
British Columbia Ministry of Energy and Mines, Mineral Titles Online BC (MTO: 
www.mtonline.gov.bc.ca).  The Table 1 summarizing the mineral tenures of this 
property was taken directly from the MTO record.  Of the 53 results returned, 42 of 
the claims are indicated to be in good standing until various dates ranging from June 
30, 2013 and January 15, 2014.  In addition, 11 claims were forfeited on January 15 
and 24, 2013 respectively.  The claims are listed under Client ID 257590, Nanton 
Nickel Corporation of Suite #800-1199 West Hastings, Vancouver, BC, V6E 3T5. 
  

http://www.mtonline.gov.bc.ca/
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Figure 1.  Murray Ridge Property Location. 
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Table 1. Murray Ridge Property Claims. 
 

Tenure 
Number 

Claim 
Name Owner 

Tenure 
Type 

Tenure 
Sub 
Type 

Map 
Number Issue Date 

Good To 
Date Status Area (ha) 

740023 CIRC 257590 (100%) Mineral Claim 093K 2010/apr/04 2013/sep/24 GOOD 75.0648 
834182 MR 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/sep/24 GOOD 468.9967 
834183 MR1 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/sep/24 GOOD 469.1196 
834184 MR2 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/sep/24 GOOD 469.3166 
834185 MR3 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/sep/24 GOOD 469.3296 
834186 MR4 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/sep/24 GOOD 468.9903 
834187 MR5 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/sep/24 GOOD 469.0868 
834188 MR6 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/sep/24 GOOD 468.8928 
834189 MR7 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/sep/24 GOOD 469.2879 
834190 MR8 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/sep/24 GOOD 469.2768 
834191 MR9 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/sep/24 GOOD 469.5434 
834192 MR10 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/sep/24 GOOD 469.3904 
834193 MR11 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/sep/24 GOOD 469.0813 
834222 MR14 257590 (100%) Mineral Claim 093K 2010/sep/24 2014/jan/24 GOOD 468.7395 
834223 MR14 257590 (100%) Mineral Claim 093K 2010/sep/24 2014/jan/24 GOOD 131.2611 
834233 MR21 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/sep/24 GOOD 18.7481 
843142 MR101 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 469.4097 
843143 MR102 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 469.3873 
843162 MR103 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 469.5624 
843165 MR106 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 469.1674 
843166 MR107 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 469.1367 
843167 MR107 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 469.0361 
843168 MR108 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 468.9743 
843169 MR109 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 468.8084 
843170 MR110 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 468.8554 
843171 MR111 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 468.7154 
843172 PL1 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 467.8302 
843173 PL2 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 467.9063 
843182 PL3 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 467.8901 
843183 PL4 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 467.6378 
843184 PL4 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 467.6014 
843185 PL5 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 337.0523 
843202 PL6 257590 (100%) Mineral Claim 093K 2011/jan/15 2014/jan/15 GOOD 468.369 
897589 PL7 257590 (100%) Mineral Claim 093K 2011/sep/15 2013/sep/15 GOOD 224.5326 
897772 PL8 257590 (100%) Mineral Claim 093K 2011/sep/16 2013/sep/16 GOOD 467.387 
897773 PL9 257590 (100%) Mineral Claim 093K 2011/sep/16 2013/sep/16 GOOD 392.7148 
1009482 PL 17 257590 (100%) Mineral Claim 093K 2012/jun/30 2013/jun/30 GOOD 467.7202 
1009502 PL 18 257590 (100%) Mineral Claim 093K 2012/jun/30 2013/jun/30 GOOD 467.9717 
1009542 PL 18 257590 (100%) Mineral Claim 093K 2012/jun/30 2013/jun/30 GOOD 468.1184 
1009582 PL20 257590 (100%) Mineral Claim 093K 2012/jun/30 2013/jun/30 GOOD 467.3907 
1009602 PL 21 257590 (100%) Mineral Claim 093K 2012/jun/30 2013/jun/30 GOOD 467.5634 
1009643 PL22 257590 (100%) Mineral Claim 093K 2012/jun/30 2013/jun/30 GOOD 205.8249 
843122 MR100 257590 (100%) Mineral Claim 093K 2011/jan/15 2013/jan/15 FORF 469.7 
843163 MR104 257590 (100%) Mineral Claim 093K 2011/jan/15 2013/jan/15 FORF 469.6 
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843164 MR105 257590 (100%) Mineral Claim 093K 2011/jan/15 2013/jan/15 FORF 375.8 
834224 MR15 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/jan/24 FORF 469.6 
834225 MR16 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/jan/24 FORF 469.4 
834227 MR12 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/jan/24 FORF 18.77 
834228 MR17 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/jan/24 FORF 18.77 
834229 MR18 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/jan/24 FORF 18.76 
834230 MR19 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/jan/24 FORF 18.76 
834231 MR20 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/jan/24 FORF 18.76 
834234 MR22 257590 (100%) Mineral Claim 093K 2010/sep/24 2013/jan/24 FORF 56.34 

 
3 Access, Topography, Vegetation and Climate  
 

3.1 Access 
 
Murray Ridge Property is situated approximately 15 to 30 km northwest of the 
community Fort St. James.  The southeastern portion of the claims is accessible by 
Tache Road, originating approximately 5 km north of the town site and heading 
northwesterly in between Stuart and Pinchi lakes.  A well-maintained Pinchi Lake 
Forest Service road leads to the northwest part of the property by North Germansen 
Road, branching off to the west at about 22 km north of FSJ.  A network of 
secondary, drivable and non-drivable gravel roads provide an access to other parts 
of the property (Figure 2). 
 
The Murray Ridge ski recreation facility occupies the south side of the prominent 
ridge, referred to as Murray Ridge, and the Ministry of Forests radio repeater 
station, fire lookout and microwave towers are at its crest.  All are accessible by all-
weather gravel roads. 
 

3.2 Topography, Vegetation and Climate 
   
The Murray Ridge property lies within the Nechako Plateau of the Interior Plateau 
System of the Canadian Cordillera.   The Nechako Plateau is near the southern limits 
of the Swannell Range of the Omineca Mountains and the northern boundary of the 
Southern Plateau with the mountain region of the Cordilleran Interior System.  The 
region is characterized by moderately sloped terrain with Murray Ridge and Pinchi 
Mountain forming prominent  highs at approximately 1400 m asl and 1267 m asl, in 
southeast and northwest, respectively, with valley bottoms at approximately 750 m 
asl.  The Pleistocene glaciation events affecting the entire area are manifested as a 
very thin to non-existent glacial till cover on the ridge tops to significant till 
thicknesses of up to tens of meters on lower hills and in the valleys. Glacial 
movement has been interpreted as easterly (Armstrong, 1965).   
 
The terrain is covered predominantly by moderately dense stands of white and 
black spruce, lodge-pole pine, douglas fir and aspen.  Willow and ground birch are 
widespread at lower elevations.  Vegetation is sparse on the steep south facing 
slopes of the Murray Ridge and dense on the north oriented slopes.  Bedrocks is 
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abundant on ridge tops and locally in steep drainages, however it is rare to absent at 
lower elevations. 
 
The climate in the region is characterized by short and cool summers with 
temperatures ranging from 10 to 25° C, and cold winters of sub-freezing 
temperatures dropping to -30° C.  Recorded annual precipitation at Fort St. James is 
40 cm. Snow accumulations of 1 to over 2 meters are normal with snow-free months 
from May to October.  
 
The Murray Ridge property is located approximately 15 to 30 km northwest of Fort 
St. James and 65 km northwest of Vanderhoof.  These communities are situated on 
highways, #27 and #16, respectively, and provide basic supplies and services 
including lodging, restaurants, and hospitals. 
 
4 History 
 
Exploration activity in the region dates back to mid 1860’s when placer gold was 
discovered on lower Fraser and Thompson Rivers.   In 1937, a modern exploration 
followed the discovery of cinnabar (ore of mercury) by J.G. Gray, a geologist with the 
Geological Survey of Canada, in the Cache Creek limestone on the north shore of the 
Pinchi Lake.   Subsequently numerous other mercury showings were discovered 
within  the Pinchi Lake fault  zone in a variety of host rocks including limestone, 
serpentinized ultramafic and non-calcareous rocks. The property was optioned by 
the Consolidated Mining and Smelting of Canada Ltd. (CMSC) which developed the 
occurrence into the well-known Pinchi Lake Mercury Mine in 1940.  From 1940-
1944 the mine produced 4 million pounds of mercury.  
 
In the 1940’s carbonatized and serpentinized float containing cinnabar was also 
discovered south of the Murray Ridge (Midnight claims) along the extension of the 
regional Pinchi Lake fault system.  Canadian Exploration Ltd. conducted a 10-hole 
diamond drilling program in 1957, and was subsequently followed by Darbar 
Exploration Ltd. completing trenching and stripping of some carbonate altered 
zones in 1965.  In 1969, Cominco Ltd. Conducted further exploration in the area for 
mercury mineralization. The prospect was staked by again in 1982 by M. Morrison.  
This time it was believed that mercury might represent a halo over a buried 
epithermal gold system.  The results of 35 rock samples confirmed the presence of 
mercury, elevated Ba, Ni, Cr and As with negligible Au and Ag in association with 
carbonate altered ultramafic dykes (Morrison, 1983). 
 
In 1986, the MR property covering the Trembleur ultramafic intrusion along the 
Murray Ridge crest was staked and explored for chromite and associated platinum 
group elements (PGE) (Morrison, 1987).  The initial results of geological mapping 
and rock-chip sampling were not encouraging.  The best values returned from 30 
select samples returned Pt, Pa, and Ir values of 38, 13, and 13 ppm, respectively.  In 
2000, M. Morrison (with joint venture partner Doublestar Resources) conducted a 
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program of geological mapping and sampling on the Murray property, in the lower 
portions of the ultramafic intrusion (Morrison, 2001).  The program results failed to 
find anomalous PGE’s in the ultramafic bodies. 
 
In 2011, Nanton Nickel Corp. engaged New-Sense Geophysics Ltd. of Markham Ont. 
and conducted a 1055 line-kilometer helicopter-borne high resolution magnetic 
survey.  The objective of the survey was to provide high-resolution total field 
magnetic maps suitable for anomaly delineation and in turn provide a tool for 
detailed geological evaluation and identification of structural and lithologic trends.  
Based off of results from the airborne survey, a follow-up reconnaissance geological 
mapping, prospecting and geochemical sampling program was designed to better 
assess the areas potential for awaruite mineralization with a total of 31 rock, 25 
stream sediment and 13 soil samples being collected.  Initial results were 
encouraging with values of up to 0.25% Ni in rock samples and 881 ppm in soil 
samples.  
 
5 Geological Setting 
 

5.1 Regional Geology 
 
The Murray Ridge Property is located in the Cache Creek (CC) Terrane which is part 
of Intermontane Supperterrane, a low metamorphic grade magmatic arc which was 
accreted to the ancestral North American continental margin in Jurassic time 
(Figure 3).  To the east, the CC Terrane is in fault contact with the Lower Triassic to 
Early Jurassic island- arc complexes of the Quesnel Terrane comprising of mafic 
volcanic and sedimentary rocks and coeval plutons. Towards the west, the CC 
Terrane is juxtaposed against the Stikine Terrane, which has formed in the volcanic-
arc environment, similarly to Quesnel Terrane, from Paleozoic to Mesozoic period.  
 
The Cache Creek Terrane is composed of oceanic and marginal-basin assemblages 
that contain a complex mixture of Paleozoic to Mesozoic aged volcano-sedimentary 
rocks and abundant ultramafic, mafic to intermediate intrusives of possible 
ophiolite affinity.   Ultramafic and mafic intrusions, and their associated 
metallogeny, are of the key importance in this report because of their potential to 
host nickel-iron alloy mineralization.  In  British Columbia, many of these ultramafic 
intrusions are  considered to be  of Alaskan-type, and are generally interpreted  to 
be coeval with intermediate to mafic pre-accretionary arc volcanism in the western 
Cordillera   Many are deformed and strongly serpentinized bodies of questionable 
origin (Nixon and Hammack, 1991). 
 
 The Alaskan-type complexes are named for a distinctive suite of ultramafic-mafic 
intrusions with a type area in southeastern Alaska.   Their geological and 
petrographic features are summarized by Taylor (1967).  The majority these 
complexes represent crystal cumulates of mantle derived ultramafic magmas.  One 
of the primary attributes of Alaska-type complexes is a crude zonation of rock types  
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Figure 3.  Terrane Geology of  Central British Columbia. 
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ranging from dunite through wehrlite and clinopyroxenite to hornblende pyroxenite 
and horblendite.   In central British Columbia, these ultramafic bodies have 
commonly gabbro to diorite envelopes that may be comagmatic.  Some intrusions 
also have well developed contact aureoles of lowermost amphibolite grade 
metamorphism.  
 

5.2 Property Geology and Structure 
 
A geological compilation by the BC Geological survey detailing setting and structure 
of the Murray Ridge Property is presented in Figure 4 
(http://www.empr.gov.bc.ca/Mining/Geoscience/Pages/default.aspx).  The 
stratigraphic units from oldest to youngest are as follows: 
 
The Pope Succession (PnTrCP/PnTrCPma), the oldest unit of the Lower 
Pennsylvanian to Middle Triassic Cache Creek complex, occurs as a continuous 
northwest striking sedimentary sequence along the entire length of the property.  
The lithologies are calcareous sediments and their metamorphic equivalents 
including limestone and marble.  This unit is overlain by clastic sedimentary rocks 
(PTrCCh) composed of chert, siliceous argillite and other siliceous lithologies. 
 
The supracrustal sequences are invaded by the Trembleur ultramafic intrusions 
(PTrCTum) covering large, NW trending, fault bounded areas throughout the 
property.  Rocks include pyroxenite, harzburgite, dunite, gabbro and their 
serpentinized equivalents.  These lithologies typically form prominent ridges such 
as Murray Ridge and Pinchi Mountain, in the southeast and northwest, respectively. 
 
The Ruby Igneous Complex (PTrCRgb) is documented in several localities as a fault 
bounded unit, both in the southeast and the northwest.  Lithologies represented are 
gabbro to diorite.  The spatial and temporal relationship of this unit with ultramafic 
intrusions suggests a co-magmatic zonation.   
 
The Blueschist unit (PnTrCbs) is rare but can be observed as a structural contact 
with the ultramafic-mafic intrusions. The dominant lithologies include glacophane 
schist, chert and metabasalt among others.  The blueschist metamorphic lithologies 
are characterized by high-pressure, low-temperature assemblages considered to 
form in a subduction zone environment.   
 
The Upper Triassic Takla Group (uTrTca) of calc-alkaline volcanic rocks outcrops 
towards southeastern margin of the property, at the fault contact with ultramafic-
mafic rocks. 
 
 The Upper Triassic to Lower Jurassic Tezzeron sequence (uTrJTz/uTrJTzlm) of 
clastic and calcareous sedimentary rocks is mapped in areas of lower elevations, as 
northwest striking, fault-bounded basin strata straddling the ultramafic-mafic 
bodies throughout the region. These units are composed dominantly of argillite, 
greywacke and conglomerate (uTrJTz), and limestone and marble (uTrJTzlm). 

http://www.em.gov.bc.ca/Mining/Geoscience/Pages/default.aspx
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Figure 4.  Murray Ridge Property Geology. 
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Late Cretaceous Endako Batholith (LKEnP) outcrops as a small tonalite plug in the 
centre of the property.   
 
 
Quaternary glacial till and gravel cover the entire area with thin veneer on steeper 
slopes and deeper accumulations in the valley bottoms.  
 
Regional deformation and structural tendency of the Cache Creek Terrane is 
northwesterly.  Within the terrane, the strike of the Cache Creek Group and younger 
volcano-sedimentary rocks and tectonic fabric and layering of the ultramafic 
assemblages is northwesterly, which is in conformity with the regional trend.   
Younger east-northeast cross-faults disrupt the northwest structures with minor 
strike-slip displacements. 
 
The Pinchi Lake Fault is a regional, northwest striking fault system forming a 
structural contact between Pennsylvanian-Permian Cache Creek assemblages to the 
southwest and Upper Triassic-Lower Jurassic Takla group of weakly 
metamorphosed volcano-sedimentary rocks to the northeast.  Many northwesterly 
striking subsidiary faults with steep dips to west are documented.   A number of 
these structures also mark the contacts between various intrusive units throughout 
the property (Figure 4). 
 

5.3 Mineralization 
 
The Murray Ridge Property and surrounding areas are historically known for their 
mercury showings and deposits as documented in BC Minfile and assessment 
records, as well as non-economic chromite and industrial mineral occurrences 
(http://www.minfile.gov.bc.ca/Summary.aspx (Figure 4). 
 
Mercury occurrences are as follow: the Sunshine (Minfile 93K 046-6039971N, 
426051E), the Calex (Minfile 93K 048-6038762N, 426229E) and the Dad (Minfile 
093K 079- 6043850N, 414590E) in the southeast and Mount Pinchi (Minfile 93K 
070-6057309N 401864E), CIN (Minfile 93K 047, 6055470N, 405501E) and Pinchi 
Lake Mercury Mine, in the northwest (Minfile 93K049-6054877N, 407228E).  
Mercury occurrences are spatially and temporally associated with the Pinchi Fault 
zone.  The host rocks are Cache Creek Group carbonate altered andesite, schist and 
Trembleur ultramafic intrusives.  
 
Several chromite occurrences are also documented:  MR and MUR showings 
(Minfile 93K 012-6043300N, 422887E), in the Murray Ridge area.  Chromite 
showings are found in the northwest striking ultramafic rocks of disrupted ophiolite 
affinity near the Pinchi Fault system.  The dominant hosts are harzburgite and 
subordinate dunite and orthopyroxene veins.  
 

http://www.minfile.gov.bc.ca/Summary.aspx


12 
Murray Ridge Assessment Report – March 11, 2013 

In addition, several industrial mineral occurrences are recorded in the area, 
including limestone (Pinchi Lake Limestone/ 93K 022-6053976N, 408968E) and 
magnesite (Pinchi Lake / 93K 065- 6058094N, 404211E). 

 
5.4 Deposit Types 

 
Nanton Nickel Corp. has undertaken exploration for the nickel-iron alloy 
mineralization, awaruite, in the ultramafic rocks of the Permian-Triassic Cache 
Creek complex on the Murray Ridge Property.  The properties geological and 
structural setting is analogous to the Decar Property of First Point Minerals/Cliff 
Natural Resources, approximately 60 km to the northwest.   

Compositionally, awaruite (Ni2Fe-Ni3Fe) is comprised of approximately 75% nickel, 
25% iron and 0% sulfur, and therefore it is considered “natural steel”.   Absence of 
sulfur allows a concentrate to be shipped directly to steel mills without incurring 
smelting and refining costs, and minimal environmental problems.  

The economics of nickel-iron alloy deposits are potentially very favourable as they 
avoid the significant cost associated with nickel sulphide deposits required for 
smelting and environmental mitigation and large amounts of energy and acid 
required for the processing of laterite nickel deposits.  

6 2012 Exploration Program 
 
The 2012 exploration program on the Murray Ridge property consisted of geological 
prospecting and geochemical sampling of rocks and soils.  The objective of the 
sampling program was to follow up on mapping, prospecting and sampling 
conducted by Nanton Nickel Corp. in 2011.  A total of 55 rock and 142 soils samples 
were collected from May 5th to 31st and from September 12th to October 12th. 
 

6.1 Summary 
 
In 2011, a reconnaissance geological mapping, prospecting and geochemical 
sampling program was conducted to assess the areas potential for awaruite 
mineralization.  An aeromagnetic survey had delineated four major and discrete, 
magnetic-high anomalies (Figures 5&6). In the southeastern surveyed block, the 
anomalously high magnetic values form several large zones; a broad zone over the 
Murray Ridge and its surroundings, and a narrow, linear zone to the south.  Both 
have sharp boundaries and northwesterly trends.  While low magnetic field values 
outline narrow, northwest trending zones in between the magnetic-highs.  The 
northwestern block exhibit similar patterns; two strong, narrow, high magnetic 
intensity anomalies separated by low intensity zones.  The transition from high to 
low magnetics is abrupt.   Both, magnetic highs and lows delineate west-northwest 
to northwest striking zones.  A reconnaissance geological mapping and sampling 
program was conducted with encouraging results.   
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Figure 5. Total Magnetic Intensity Map 
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Figure 6. 1st Order Vertical Derivative Map 
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From May 5th to 31st, and September 12th to October 12th, 2012 follow-up 
prospecting and geochemical soil sampling of the Murray Property was conducted.  
Reconnaissance prospecting/rock sampling was carried out in areas with highly 
anomalous magnetics.  Lower elevations areas, especially in the southern part of the 
property have total absence of bedrock exposure.  As such, rock sampling is not 
representative of all perspective area, but only those with abundant outcrops.   A 
total of 55 rock samples of ultramafic and mafic lithologies were collected. 
 
Soil Sampling was conducted in various portion of the property with a total of 142 
samples being collected. Samples were generally collected at approximately 50 
meter intervals. 
 
All soil and rock samples were packed into rice bags, sealed and shipped to AGAT 
Laboratories in Terrace from the Greyhound cargo depot in Fort St James.  Rock 
samples were analyzed for 43 elements using the AGAT’s inductively coupled 
plasma and optical emission spectrometry (ICP-OES) with a strong 4-acid digestion.  
As well, eight select samples were tested for magnetic using a Davis Tube magnetic 
separator.  Soil samples were analyzed for 45 elements by ICP-OES with a strong 4-
acid digestion..   
 
In addition, 54 samples (48 serpentinized ultramafic rocks and six volcanogenic and 
related sedimentary rocks) were sent for a complete petrographic analysis from 
transmitted and reflected light microscopy to Vancouver Petrographics Ltd. of 
Langley BC.  Various minerals including awaruite were initially identified on the 
optical microscope and confirmed via energy dispersive spectral (EDS) qualitative 
analyses on the scanning electron microscope (SEM).  Full results and summary of 
analytical procedures can be found in Appendix II. 
 
All geochemical sampling results are plotted on property geology map at a scale of 
1:175,000 and presented in Figures 7 and 8, (1:10,000 scale maps can be found in 
Appendix III.  Complete assay results for rocks and soils, rock sample descriptions 
and assay certificates are appended to the end of this report (Appendix I). 
 

6.2 Reconnaissance Prospecting Results 
 
Reconnaissance prospecting and sampling was focused on areas of known 
prospective geology.  The best rock exposures were on the ridge tops and along road 
cuts.  Geological evaluation has confirmed the occurrence of ultramafic-mafic bodies 
of the Cache Creek Complex Trembleur Intrusions.  Ultramafic rocks typically form 
prominent, rugged, outcrop covered ridges with sparse vegetation.  Rocks are 
dominantly represented by harzburgite (95%) with subordinate dunite layering 
(5%), and rare orthopyroxenite and gabbro.  All ultramafic lithologies are weakly to 
moderately magnetic and rarely non-magnetic.  
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Figure 7. Rock Sample Locations 
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Figure 7: Soil Sample Locations 
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The ICP-OES results of the 55 rock sample collected returned nickel values ranging 
from 9.5 to 2110 ppm nickel.  Of these, 38 of them have Ni values of greater than 
1000 ppm.  The eight rocks tested for magnetic content, seven returned values of 
less than 1% magnetic content.  The eighth sample returned a highly anomalous 
value of 12.4% magnetic content. 
 
Polished thin section and EDS qualitative analyses of samples confirmed the 
presence of awaruite mineralization at Murray Ridge.  In total 38 of the 54 samples 
analyzed were found to have trace amounts of awaruite mineralization ranging in 
sizes up to 20 microns.  In addition to awaruite; native copper, native iron and 
native tin have all been confirmed via electron microscopy and qualitative x-ray 
analyses. Another major ore mineral identified within the suite is chromite. 
Sulphides such as pentlandite, chalcopyrite, bornite, and pyrite are present at trace 
levels. Oxides such as magnetite and wustite are common within the all rocks 
analyzed. Two modes of occurrence for the awaruite were identified with the 
dominant mode occurring as an alteration product of pentlandite, and this is 
generally accompanied by native copper. More rarely the awaruite occurs as 
primary igneous inclusions within either chromite or olivine. 
 
The ICP-OES results from the 142 soil samples return nickel values ranging from 7.5 
to 1120 ppm nickel, with the majority of the more anomalous values occurring in 
samples taken sub-parallel to a creek in the south-eastern portion of the property  
 
7 Conclusions 
 
Nanton Nickel Corp. is the first company to explore the Murray Ridge property for 
nickel-iron alloy (awaruite) mineralization in the ultramafic rocks of the Permian-
Triassic Cache Creek Complex.  The analogous suite of ultramafic intrusions are 
hosts  to widely disseminated, coarse grained awaruite mineralization on the Decar 
property of the First Point Minerals, approximately 60 km northwest. 
 
The region in underlain by a complex mixture of Permian to Cretaceous rocks   
characterized by Cache Creek Complex clastic and calcareous sedimentary 
assemblages and  Trembleur ultramafic-mafic and Rubyrock gabbro to diorite 
intrusions.  Cache Creek Complex rocks are in structural contacts with younger 
Jurassic-Triassic clastic and calcareous sediments, and the Cretaceous Endako 
Batholith.  The region has a strong northwest trending structural fabric of faults 
including Pinchi Lake fault system, historically significant for its associated mercury 
occurrences. 
 
Several northwest trending, linear magnetic-high (TMI) anomalies have been 
delineated in both the northwestern and southeastern portions of the property.  
These anomalies exhibit an excellent correspondence with the previously mapped 
northwest striking ultramafic intrusions.  The sharp transitions from high to low 
magnetic signatures coincide with the structural contacts of ultramafics-mafics 
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(high magnetic susceptibility) and sediments (low magnetic susceptibility).  High 
resolution aeromagnetic survey proved to be an effective geological mapping tool in 
defining prospective areas for further exploration.  
 
Geological mapping, prospecting and geochemical soil sampling have confirmed the 
occurrence of favourable geology and structure on the property, and localized 
serpentinization associated with ultramafic rocks. 
 
The 2012 field work program resulted in fairly good rock sampling coverage of the 
lower level ultramafic rocks as supported by magnetics to the southwest of the main 
Murray Ridge ultramafic body.  However substantial areas of the main Murray Ridge 
ultramafic body with relatively good outcrop abundance remain under sampled and 
under prospected.  The insightful results of the petrographic investigation 
confirmed the potential for these rocks to generate and host nickel alloy 
mineralization.  
 
8 Recommendations 
 
Geological mapping, prospecting, and results of rock and soil geochemical sampling 
of the Murray Ridge property have confirmed the presence of awaruite in ultramafic 
rocks.  However, further prospecting, rock sampling, geological mapping and 
possibly trenching in areas of relatively thin till cover should be carried out on a grid 
like basis such that the potential for improved awaruite mineralization within any 
sub-horizons of the relatively well exposed higher-elevation areas of the main body 
can be assessed.  Continued systematic exploration of the main ultramafic body 
underlying Murray Ridge proper is recommended.   Follow-up petrographic 
examination and micro-probe analysis of prospective occurrences is also 
recommended.  
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10 Statement of Expenditures 
Exploration Work type Comment Days

Personnel (Name)* / Position Field Days (list actual days) Days Rate Subtotal*
B. Muloin - Senior geologist May 5 - 31 18 $450.00 $8,100.00
G. Muloin - field assistant May 5 - 31, Sept 12 - 13 20 $200.00 $4,000.00
D. Perreault - Senior field technician Sept 12, 13 and  Oct 10, 11, 12 5 $300.00 $1,500.00
J. Perreault - Senior field technician Oct 10, 11, 12 3 $300.00 $900.00
R. Haslinger - Senior geologist May 5, Sept 12, Oct 10 3 $800.00 $2,400.00

$16,900.00
Office Studies List Personnel (note - Office only, do not include field days)
Literature search $0.00 $0.00
Database compilation $0.00 $0.00
Computer modelling $0.00 $0.00
Reprocessing of data, GIS graphics G. Giles 30.0 $85.00 $2,550.00
General research $0.00 $0.00
Report preparation J. Walther 8.1 $800.00 $6,500.00
Other (specify) $0.00 $0.00

$9,050.00
Ground Exploration Surveys Area in Hectares/List Personnel

Geological mapping
Regional note: expenditures here 
Reconnaissance should be captured in Personne
Prospect field expenditures above
Underground Define by length and width

Trenches Define by length and width

$0.00
Geochemical Surveying Number of Samples No. Rate Subtotal
Drill (cuttings, core, etc.) $0.00 $0.00
Stream sediment $0.00 $0.00
Soil note:  This is for assays or 142.0 $17.00 $2,414.00
Rock laboratory costs 56.0 $20.00 $1,120.00
Water $0.00 $0.00
Biogeochemistry $0.00 $0.00
Whole rock $0.00 $0.00
Petrology Polished thin section mineralogy 54.0 $275.00 $14,850.00
Other (specify) $0.00 $0.00

$18,384.00
Drilling   No. of Holes, Size of Core and Metres No. Rate Subtotal
Diamond $0.00 $0.00
Reverse circulation (RC) $0.00 $0.00
Rotary air blast (RAB) $0.00 $0.00
Other (specify) $0.00 $0.00

$0.00
Transportation No. Rate Subtotal
Airfare $0.00 $0.00
Taxi $0.00 $0.00
truck rental 4 x 4 5.00 $100.00 $500.00
kilometers 4 x 4 547.00 $0.40 $218.80
ATV 48.00 $100.00 $4,800.00
fuel $0.00 $0.00
Helicopter (hours) $0.00 $0.00
Fuel (litres/hour) $0.00 $0.00
Other $0.00 $0.00

$5,518.80
Accommodation & Food Rates per day
Hotel $0.00 $0.00
Camp $0.00 $0.00
Meals day rate or actual costs-specify $0.00 $0.00

$0.00
Miscellaneous
Telephone $0.00 $0.00
Other (Specify) $0.00 $0.00

$0.00
Equipment Rentals
Field Gear (Specify) $0.00 $0.00
Other (Specify) $0.00 $0.00

$0.00
Freight, rock samples

bus and courier $0.00 $145.00
$0.00 $120.40

$265.40

TOTAL Expenditures $50,118.20   
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11  Statement of Qualifications 
 
I, John H. Walther, P.Geo, of 302-1066 W. 13th Ave, Vancouver, B.C., V6H1N2, do 
hereby certify that: 
 
• I am a consulting geologist with Geominex Consultants Inc., with an office at 

1205-675 W. Hastings Street, Vancouver, British Columbia. 
• I am a graduate of Memorial University of Newfoundland with a Bachelor of 

Science in Earth Sciences in 2005. 
• I am a member of good standing with the Professional Engineers and 

Geoscientists of Newfoundland and Labrador (PEGNL –Member No.05794). 
• I have practiced my profession continuously since my graduation in 2005 and 

have been involved in projects and evaluations exploring for gold and base 
metals in Canada, Albania, Colombia, and Fiji. 

• I am an author of the Technical Report titled “Geological and Geochemical 
Assessment Report on the Murray Ridge Property, Omenica Mining Division, 
British Columbia” dated  March 25, 2011. 

• As of the date of this report, I have not visited the Murray Ridge Property  
• I am a director of Nanton Nickel Corp. 
• The information, opinions and recommendations in this report are based on 

my knowledge of the Murray Ridge Property through review of all available 
reports and data on the property and exploration work on the property in 
2011 and 2012. 

• As of the date of this report I am not aware of any changes in fact or 
circumstances available to me as regards the subject matter of this report 
which materially affects the content of the report or the conclusions reached.  

 

Dated on March 31, 2013 at Vancouver, BC, Canada. 
 
 

  
John H. Walther, P.Geo 
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Appendix I 
 

SAMPLE DESCRIPTIONS  
 

ASSAY CERTIFICATES 
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Sample Id Type Easting Northing Description 

5523060 ROCK 418266 6041223 

Serpentine 
boulder, 
magnetic, 
antigorite 

5523061 ROCK 418162 6041132 

Large, >2' 
boulder, 
serpentine, 
magnetic, is on 
top of steep 
ridge 

5523062 ROCK 418118 6041083 

Outcrop, 
serpentine, 
locally magnetic, 

5523063 ROCK 418100 6041006 

Outcrop, 
serpentine, 
magnetic, 

5523064 ROCK 418103 6040955 

Outcrop, 
serpentine, 
magnetic, 

5523065 ROCK 418177 6040908 

Outcrop, 
serpentine, 
magnetic, 

5523066 ROCK 413007 6043717 

Out crop, 
serpentine, 
magnetic 

5523067 ROCK 413157 6043803 

Out crop 
continuous, 
serpentine, not 
magnetic to 
here, weak 
magnetic 

5523068 ROCK 413224 6043890 
Serpentine, weak 
magnetic 

5523069 ROCK 413263 6043958 
Serpentine, weak 
magnetic 

5523070 ROCK 413292 6044054 

Outcrop, 
serpentine, weak 
magnetic, 

5523071 ROCK 413277 6044177 

Outcrop, gabbro 
medium grained, 
magnetic, 

5523072 ROCK 414274 6043390 

Top of ridge, 
gabbro has thin 
<3cm garnerite 
colored veinlets, 
spotty weak 
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magnetic 

5523073 ROCK 414413 6043310 

Out crop, 
gabbro, 
magnetic 

5523074 ROCK 414491 6043233 

Out crop, 
gabbro, 
magnetic 

5523075 ROCK 414549 6043186 

Out crop, 
gabbro, 
magnetic 

5523076 ROCK 414517 6043188 

Out crop, 
gabbro, 
magnetic 

5523077 ROCK 414444 6043176 

Out crop, 
gabbro, 
magnetic 

5523078 ROCK 414427 6043184 

Out crop, 
gabbro, 
magnetic 

5523079 ROCK 414444 6043255 

Out crop, 
gabbro, 
magnetic 

5523080 ROCK 414396 6043279 

Out crop, 
gabbro, 
magnetic 

5523081 ROCK 419029 6045848 

Road, tonalite 
boulder, 
magnetic 

5523083 ROCK 416479 6046498 

Out crop, grey 
andesite, not 
magnetic 

5523084 ROCK 416504 6046505 

Out crop, grey 
andesite, not 
magnetic 

5523085 ROCK 416592 6046508 

Out crop, grey 
andesite, not 
magnetic 

5523086 ROCK 416746 6046552 

Out crop, grey 
andesite, not 
magnetic 

5523087 ROCK 417026 6047237 

Out crop, grey 
andesite, not 
magnetic 

5523088 ROCK 416943 6047162 

Out crop, grey 
andesite, not 
magnetic 

5523089 ROCK 416896 6047087 Out crop, grey 
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andesite, not 
magnetic 

5523090 ROCK 416863 6046982 

Out crop, grey 
andesite, not 
magnetic 

5523091 ROCK 416830 6046895 

Out crop, grey 
andesite, not 
magnetic 

5523092 ROCK 416833 6046785 

Out crop, grey 
porphyry 
andesite, not 
magnetic 

5523093 ROCK 416803 6046660 

Out crop, grey 
andesite, not 
magnetic 

5523094 ROCK 424267 6045212 

Out crop, 
pyroxenite, not 
magnetic 

5523095 ROCK 425227 6044166 

Out crop, 
pyroxenite, not 
magnetic 

5523096 ROCK 403419 6056852 

Road outcrop, 
ankerite / 
ferrodolomite 
looking rock with 
green to blue 
stain on 
fractures, 
possible 
garnerite 

5523097 ROCK 402740 6057452 
Road outcrop, 
green andesite 

5523098 ROCK 401509 6058823 
Road outcrop, 
green andesite 

5523099 ROCK 401522 6058998 
Road outcrop, 
green andesite 

5523100 ROCK 401386 6059720 
Out crop, 
andesite 

5523101 ROCK 401547 6059757 

out crop, 
andesite, weak 
magnetic lenses 

5523102 ROCK 401639 6059829 
Pyroxenite, not 
magnetic 

5523103 ROCK 401690 6059689 
Pyroxenite, not 
magnetic 

E5523104 ROCK 403371 6057600 
Gabbro, slightly 
magnetic, 
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E5523105 ROCK 403379 6057622 

Gabbro, not 
magnetic, apple 
green fracture 
filling 

E5523106 ROCK 403431 6057731 
Gabbro, not 
magnetic 

E5523107 ROCK 403459 6057762 
Gabbro, not 
magnetic 

E5523108 ROCK 403453 6057832 
Gabbro, slightly 
magnetic 

E5523109 ROCK 403438 6057870 

Gabbro, slightly 
magnetic, apple 
green fracture 
filling 

E5523110 ROCK 403898 6057553 
Gabbro, not 
magnetic, 

E5523111 ROCK 403887 6057628 
Gabbro, not 
magnetic 

E5523112 ROCK 403862 6057695 
Gabbro, not 
magnetic 

E5523113 ROCK 403809 6057748 
Gabbro, not 
magnetic 

E5523114 ROCK 404063 6056830 
limestone, 
marble 

E5523115 ROCK 404042 6056806 
Serpentine dyke, 
magnetic 

5523310 SOIL 417435 6046164 

Road junction, 
brown mineral 
soil 

5523311 SOIL 417444 6046243 Black soil 

5523312 SOIL 417451 6046286 
Brown mineral 
soil 

5523313 SOIL 417436 6046353 Black soil 
5523314 SOIL 417448 6046423 Red mineral soil 
5523315 SOIL 417474 6046471 Black soil 

5523316 SOIL 417488 6046537 
Brown mineral 
soil 

5523317 SOIL 417495 6046617 Brown clay 
5523318 SOIL 417542 6046644 Black soil 
5523319 SOIL 417585 6046670 Black soil 

5523320 SOIL 417629 6046691 
Brown mineral 
soil 

5523321 SOIL 417680 6046711 Mineral soil 
5523322 SOIL 417717 6046730 Mineral soil 
5523323 SOIL 417761 6046773 Mineral soil 
5523324 SOIL 417844 6046756 Mineral soil 
5523325 SOIL 417875 6046746 Mineral soil 
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5523326 SOIL 417948 6046749 Mineral soil 
5523327 SOIL 418004 6046773 Mineral soil 
5523328 SOIL 418053 6046796 Red mineral soil 
5523329 SOIL 418099 6046829 Mineral soil 
5523330 SOIL 418131 6046863 Mineral soil 
5523331 SOIL 418163 6046909 Mineral soil 
5523332 SOIL 418185 6046956 Mineral soil 
5523333 SOIL 418212 6046992 Mineral soil 
5523334 SOIL 417436 6046120 Mineral soil 
5523335 SOIL 417418 6046097 Clay 
5523336 SOIL 417382 6046063 Clay 
5523337 SOIL 417308 6046047 Clay 
5523338 SOIL 417258 6046016 Clay 
5523339 SOIL 417218 6045978 Clay 
5523340 SOIL 417186 6045938 Clay 
5523341 SOIL 417161 6045899 Clay 
5523342 SOIL 417143 6045848 Mineral soil 
5523343 SOIL 417112 6045806 Clay 
5523344 SOIL 417076 6045769 Clay 
5523345 SOIL 417039 6045731 Clay 
5523346 SOIL 416986 6045692 Clay 
5523347 SOIL 416918 6045649 Mineral soil 
5523348 SOIL 416890 6045607 Clay 
5523349 SOIL 416851 6045572 Clay 
5523350 SOIL 416844 6045529 Clay 

5523351 SOIL 416099 6046030 
Brown mineral 
soil 

5523352 SOIL 416093 6046074 Brown clay 
5523353 SOIL 416104 6046129 Brown clay 
5523354 SOIL 416153 6046143 Brown clay 
5523355 SOIL 416173 6046213 Brown clay 
5523356 SOIL 416203 6046247 Brown clay 
5523357 SOIL 416220 6046278 Brown clay 
5523358 SOIL 416270 6046305 Brown clay 
5523359 SOIL 416310 6046352 Brown clay 

5523360 SOIL 416345 6046386 
Brown clay & 
mineral soil 

5523361 SOIL 416376 6046405 
Brown mineral 
soil with clay 

5523362 SOIL 416419 6046438 
Brown mineral 
soil 

5523363 SOIL 416460 6046473 
Brown mineral 
soil 

5523436 SOIL 425274 6044177 Clay, brown 
5523437 SOIL 425329 6044194 Red mineral soil 
5523438 SOIL 425366 6044222 Clay, brown 
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5523439 SOIL 425420 6044253 Clay, brown 
5523440 SOIL 425454 6044337 Clay, brown 
5523441 SOIL 425503 6044398 Black mineral soil 

5523442 SOIL 425556 6044332 

Boulder field, 
brown mineral 
soil 

5523443 SOIL 425629 6044287 Clay, black 
5523444 SOIL 425670 6044278 Humus 
5523445 SOIL 425725 6044304 Clay, black 
5523446 SOIL 425751 6044344 Clay, brown 
5523447 SOIL 425803 6044354 Humus 
5523448 SOIL 425865 6044346 Clay, brown 
5523449 SOIL 425920 6044335 Clay, brown 
5523450 SOIL 425954 6044381 Clay, black 
5523451 SOIL 425995 6044435 Humus 

5523364 SOIL 424311 6045240 

Boulder field, 
brown mineral 
soil 

5523365 SOIL 424341 6045278 

Boulder field, 
brown mineral 
soil 

5523366 SOIL 424383 6045290 

Boulder field, 
brown mineral 
soil 

5523367 SOIL 424422 6045317 

Boulder field, 
brown mineral 
soil 

5523368 SOIL 424456 6045371 

Boulder field, 
brown mineral 
soil 

5523369 SOIL 424489 6045406 

Boulder field, 
brown mineral 
soil 

5523370 SOIL 424516 6045442 

Boulder field, 
brown mineral 
soil 

5523371 SOIL 424568 6045471 

Boulder field, 
brown mineral 
soil 

5523372 SOIL 424604 6045506 

Boulder field, 
brown mineral 
soil 

5523373 SOIL 424653 6045528 Grey clay 

5523374 SOIL 424682 6045567 

Boulder field, 
brown mineral 
soil 

5523375 SOIL 424729 6045601 Boulder field, 
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brown mineral 
soil 

5523376 SOIL 424779 6045616 
Brown mineral 
soil 

5523377 SOIL 424824 6045651 Grey clay 
5523378 SOIL 424838 6045686 Grey clay 

5523379 SOIL 424895 6045714 
Brown mineral 
soil 

5523380 SOIL 424931 6045743 Grey clay 
5523381 SOIL 424977 6045759 Grey clay 
5523382 SOIL 425024 6045787 Tan clay 

5523383 SOIL 425060 6045834 
Brown mineral 
soil 

5523384 SOIL 425102 6045855 Tan clay 

5523385 SOIL 420722 6047633 
Brown mineral 
soil 

5523386 SOIL 420760 6047698 
Brown mineral 
soil 

5523387 SOIL 420776 6047749 
Brown mineral 
soil 

5523388 SOIL 420809 6047784 
Brown mineral 
soil 

5523389 SOIL 420870 6047813 Clay, brown 
5523390 SOIL 420916 6047841 Clay, red 

5523391 SOIL 420955 6047850 
Brown mineral 
soil 

5523392 SOIL 421002 6047893 Clay, brown 
5523393 SOIL 421036 6047906 Clay, brown 
5523394 SOIL 421084 6047945 Clay, red 

5523395 SOIL 421105 6047998 
Clay, brown, & 
mineral soil 

5523396 SOIL 421138 6048029 
Brown mineral 
soil 

5523397 SOIL 421174 6048071 Clay, brown  

5523398 SOIL 421203 6048123 
Brown mineral 
soil 

5523399 SOIL 421243 6048172 clay, brown 

5523400 SOIL 421264 6048202 
Brown mineral 
soil 

5523401 SOIL 420248 6047761 
Brown mineral 
soil 

5523402 SOIL 420284 6047803 Clay, brown 
5523403 SOIL 420318 6047839 Clay, brown 
5523404 SOIL 420342 6047875 Clay, brown 
5523405 SOIL 420382 6047915 Clay, brown 
5523406 SOIL 420416 6047949 Red mineral soil 
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5523407 SOIL 420447 6047988 
Brown mineral 
soil 

5523408 SOIL 420491 6048030 Clay, brown 
5523409 SOIL 420505 6048071 Clay, brown 
5523410 SOIL 420545 6048097 Clay, brown 

5523411 SOIL 420574 6048139 
Brown mineral 
soil 

5523412 SOIL 420611 6048175 
Brown mineral 
soil 

5523413 SOIL 420633 6048236 Clay, brown  
5523414 SOIL 420664 6048259 Clay, brown  
5523415 SOIL 420701 6048303 Clay, brown  
5523416 SOIL 419516 6047033 Clay, brown 

5523417 SOIL 419560 6047048 
Brown mineral 
soil 

5523418 SOIL 419582 6047083 Clay, brown 
5523419 SOIL 419645 6047103 Clay, brown 
5523420 SOIL 419699 6047192 Clay, brown 

5523421 SOIL 419721 6047233 
Brown mineral 
soil 

5523422 SOIL 419749 6047276 Clay, brown 

5523423 SOIL 419796 6047310 
Brown mineral 
soil 

5523424 SOIL 419847 6047317 
Brown mineral 
soil 

5523425 SOIL 419903 6047350 Clay, brown 

5523426 SOIL 419897 6047400 
Brown mineral 
soil 

5523427 SOIL 419914 6047464 Clay, brown 
5523428 SOIL 419959 6047490 Clay, brown 
5523429 SOIL 420014 6047499 Clay, brown 
5523430 SOIL 420124 6047502 Clay, brown 

5523431 SOIL 420222 6047526 
Brown mineral 
soil 

5523432 SOIL 420158 6047579 Clay, brown 

5523433 SOIL 420156 6047644 
Brown mineral 
soil 

5523434 SOIL 420188 6047687 
Brown mineral 
soil 

5523435 SOIL 420221 6047729 Clay, brown 
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Appendix III 
 

1:10,000 (ANSI D) Rock and Soil Sample Location Maps 
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