
Assessment Report 
on 

1991 Linecutting and I . P .  Geophysics 
on the 

Sam Group 
near Greenwood, B.C. 

Greenwood Mining Division 

NTS 82E/2E 

Latitude 
49' 05' 51" N 

Longitude 
118' 46l 37" W 

\ 

i Owner and Operator: 
\ 

Minnova, Inc. 

,- pF r.F \\I E.D 

1 JkN s w 
Q _ _ _ _ _ _ _  3 Z d  Floor - 311 Water Street 

C.J. Clayton 
January, 1992 

G E O L O G I C A L  B R A N C H  
A S S E S S M E N T  R E P O R T  

22,031 



- i 

SUMMARY 
The Sam Group consists of 10 contiguous 2 post claims located in 
the Greenwood Mining Division (NTS 82E/2E) of south central B.C. 
approximately 6 km west of Greenwood. 

The claims are underlain by a sequence of Permo-Triassic chert, 
ash tuff and crystal tuff, as well as Tertiary volcaniclastics, 
conglomerate, and argillite. The property lies at the eastern 
margin of the Toroda graben and is dissected by a number of 
extensional faults related to Tertiary graben formation. Units 
generally strike in a north-south direction with dips varying from 
west to east at moderate angles. 

The property is located approximately 5 km southwest of the 
Motherlode and Greyhound skarn deposits. The Greenwood camp is 
well known as a past producer of Cu and Au from . skarn 
mineralization. 

Induced Polarization geophysics delineated three distinct linear 
zones of resistivity less than 100 ohm-m and two broad zones of 
chargeabilities greater than 20 mV/V. 
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1.0 INTRODUCTION 
1.1 General 
This report describes the results of a 6.15 km linecutting and 6.15 
km I . P .  geophysical program carried out on the Sam Group between 
August 1 and September 30, 1991. Grid coverage was extended over 
the Sam Group as part of an exploration program on the adjacent 
Rainbow-Tam O'Shanter property. Only portions of those grid lines 
crossing the Sam Group property will be reported. The program was 
aimed at assessing the potential of the property for vein and 
disseminated type mineralization, and for skarn mineralization. 

1.2 Property Location and Access 
The Sam Group is situated within the Greenwood Mining Division at 
Latitude 49' 05' 51" North, and Longitude 118' 46' 37"  West on NTS 
Map Sheet 82E/2E (Figure 1). This is approximately 6 km west- 
southwest of the city of Greenwood, B.C. Access to the claims is 
via the old Motherlode mine road to the east of town winding up 
past the Greenwood smelter. This road leads to the garbage dump 
and is kept in excellent repair. Approximately 2 km from town an 
old well maintained logging road branches off to the west- 
southwest. This is followed for approximately 4 km until a fork 
is reached. The road is on the property at this point and further 
access is gained by a network of old logging roads and skid trails. 

1.3 Topography, Vegetation, and Climate 
Topographic relief is extreme in areas, generally ranging from 900  

metres above sea level (A.S.L.) to approximately 1500 metres A.S.L. 
The northern portions of the property have gentler relief. 
Vegetation consists predominantly of Lodgepole pine and Douglas 
fir. Areas near active drainages have dense alder. 

Climate is moderate with ambient temperatures from -15' C in winter 
to 30' C in summer. 
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1.4 Property and Ownership 
The Sam Group of claims consists of 10 contiguous 2 post claims 
comprising a total of 10 claim units. Claim information is 
summarised in the following table: 

CLAIM NAME REC. NO. NO. OF UNITS EXP. DATE NEW EXP. DATE 
SAM 1 (1848) 214357 1 10/12/91 10/12/1997* 

1 10/12/92 1 O/ 12/ 19 9 8 * SAM 2 (1849) 214358 
SAM 3 (1850) 214359 1 10/12/91 10/ 12/ 19 9 7 * 
SAM 4 (1851) 214360 1 10/12/91 10/12/1997* 
SAM 5 (3900) 214709 1 10/ 18/ 9 1 10/ 18/ 19 9 7 * 
SAM 6 (3901) 214710 1 10/18/92 10/ 18/ 19 9 8 * 
SAM 8 (3902) 214711 1 1 O/ 18/9 1 10/18/1997* 

1 
1 

10/ 2 1/9 1 
05/2 4/9 2 

10/ 2 1/ 19 97 * 
05/ 2 4/ 19 9 8 * 

SAM 10 (2440) 214505 
SAM 11 (6405) 216269 

*Upon acceptance of this report. 

1.5 Property History 
The Greenwood area is known for its Cu/Au skarn deposits within 
calcareous units of Triassic Brooklyn Formation, and for smaller 
tonnage precious metal vein deposits. 

Intermittent work has been carried out on the claim group and 
immediate surrounding area since 1895. Previous work on the group 
consists generally of a number of old hand dug trenches and the 
occasional small adit driven along mineralized structures. In 1897 
a 15 metre shaft was driven along a mineralized vein and fault zone 
on an adjacent property. This zone could be traced in open cuts 
for 91 metres. Mineralization reportedly consists of massive and 
disseminated pyrrhotite with minor pyrite and arsenopyrite, and 
local blebs and masses of milky quartz. 
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1.6 Summary of Assessment Work, August - September, 1991 
As stated in the introduction, only portions of the grid lines 
crossing the Sam Group will be reported herein. A total of 6.15 
km of I.P. quality grid line was cut on the property using hand 
tools. Induced polarization geophysics was completed over the 6.15 
km of cut line. The following is a listing of the lines completed 
and beginning and end stations covered by this report: 

Table 11: Summary of Geophsyical Line Coveracre 

LINE 
4+00S 
2+00s 
O+OON 
2+00N 
4+00N 
6+00N 
8+00N 

10+00N 

FROM 
1500E 
1500E 
1500E 
1200E 
1200E 
12253 
1350E 
13253 

TO 
1600E 
2000E 
20003 
23753 
23753 
2200E 
2200E 
2200E 

DISTANCE 
lOOm 
500m 
500m 
1175m 
1175m 
975m 
850m 
875m 

TOTAL: 6150m 

Claim configuration, grid orientation, and geophysical coverage 
are shown in Figure 2. 

2.0 GEOLOGY 

2.1 Regional Geology 
Regional geology of the area consists of Late Palaeozoic and 
Mesozoic volcanic and sedimentary rocks metamorphosed to 
greenschist facies. These are intruded by Mesozoic plutons and 
unconformably overlain by Tertiary volcaniclastic and flow rocks. 

Late Palaeozoic rocks consist of chert greenstone, diorite and 
serpentinite of the Knob Hill Group, and dark grey argillite, 
limestone and minor volcanic rocks (andesite) belonging to the 
Attwood Group. These rocks are unconformably overlain by Triassic 
Brooklyn Formation, a sequence of clastic sedimentary rocks, 
limestones and submarine pyroclastic breccias and dioritic 
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intrusions. 

Early Tertiary tectonism included resurgent magmatic activity, 

horst and graben development, and thrusting. Tertiary rock 
distributions in the area are controlled by extensional faulting. 

The Sam Group is located along the eastern margins of the Toroda 
Creek graben flanking the Tenas Mary horst to the west. To the 
east of the horst is the Republic graben which extends south into 
the United States. 

2.2 Property Geology 
Property geology consists primarily of a bedded sequence of 
Carboniferous to Permian cherty sediments, volcaniclastic rocks 
(ash to crystal tuff), and argillite, generally striking north 
north-west and dipping 40-50' north-east, although strikes and dips 
vary locally. These are intruded locally by small sills and dykes 
of microdioritic, trachytic, and hornblende dioritic composition. 
Past interpretation has grouped the microdiorite and trachyte with 
the Carboniferous Knob Hill Group, however regional observations 
suggest the microdiorite may belong to the Jurassic/Cretaceous 
Nelson Plutonic Series. A major north-south trending structure, 
the Greyhound Creek Fault, cuts across the Sam # 3  and Sam # 5  claims 
separating the Permo-Carboniferous units to the west from possible 
Triassic age quartzite, calcareous phyllite, and impure limestone 
in the southeast corner of the Sam #5 claim. These units strike 
in a roughly east-northeast direction, dipping to the northwest. 

In addition to the above sequence, a series of chert pebble 
conglomerate and sheared volcanic agglomerate occur on the 
property. The chert pebble conglomerate is described as consisting 
of fine chert pebbles 2-15 mm in diameter within a sandy silicious 
matrix. Agglomerate is described as a coarse collection of light 
to medium grey sandy material in a black silicious matrix. Fyles 



(1990) suggests the conglomerate and agglomerate belong to the 
Carboniferous or Permian Knob Hill Group while Little (1979) 

indicates these to be of Triassic age belonging to the Brooklyn 
Formation. 

Argillite reportedly hosts much of the quartz, pyrite, pyrrhotite 
mineralization seen on the property. Known mineralization consists 
of bands of massive pyrite, pyrrhotite, minor chalcopyrite, and 
arsenopyrite in a quartz breccia. 

3.0 INDUCED POLARIZATION GEOPHYSICS 
The survey was conducted by Dennis Morrison of CME Consulting Ltd 
of Vancouver, B.C. between August 1 and September 30 of 1991, using 
a pole-dipole array. Instrumentation used was a BRGM ELREC-6 
Receiver with a 2.5 kW Huntec Transmitter and a 2 second pulse 

rate. A 25 metre IrArg spacing was used with readings for N = l . .  6. 

Results for both resistivity and chargeability are plotted on 
Figures 3 through 10. 

LINE 4005;  FIGURE 3 
Resistivity Results 
A broad zone of low resistivities (<300 ohm-m) is seen in this 
area. Within this broad zone is a smaller, localised, near surface 
low resistivity (<200 ohm-m) feature. This occurs from 15+25E to 
the end of line at 15+753 and is open to the east. 

Chargeability Results 
A zone of active chargeabilities at depth corresponds to the area 
of low resistivities described above. Chargeabilities for N=4 and 

greater exceed 20 mV/V to a maximum Of 30 mv/V. Surface 
chargeabilities are low (<15 mV/V) at the end of the line in the 
area of lowest resistivity and these results may indicate 
overburden material. 



LINE 2 0 0 s ;  FIGURE 4 
Resistivity Results 
A broad zone of low resistivities is seen the length of I . P .  

coverage. These are generally less than 300 ohm-m in intensity. 
Within this broad area are steeply dipping localised zones of lower 
resistivity ( ~ 2 0 0  ohm-m) down to a low of 65 ohm-m at surface at 
16+50E. The first low resistivity feature occurs from 15+75E to 
16+753 for N=1..2. This fairly broad surficial zone becomes 
restricted at depth between 16+253 and 16+50E for N=1..6. A 
second, deep seated low resistivity feature occurs from 
approximately 17+50E to 17+75E. At surface a resistivity high 
occurs (>1500 ohm-m) at 17+50E. This corresponds to an area of 
silicification. A third prominent resistivity low feature iss seen 
from 17+75E to 18+00E for N=2..6. These three strong resistivity 
features are most probably associated with fault zones. 

Chargeability Results 
From 15+00E to 17+753 a broad zone of moderate chargeability 
response (in general >15 mV/V and <25 mV/V) is seen for N = 3 .  . 6  

underneath a broad low chargeability surface feature which is most 
likely overburden material. The most prominent chargeability 
feature occurs from approximately 17+253 for N=5..6 to 19+50E for 
N=1..6. This zone is characterised by chargeabilities greater than 
20 mV/V with a wide area of greater than 30 mV/V from approximately 
17+75E to 19+50E. This particular feature corresponds with the 
third low resistivity feature noted in the preceding paragraph. 

LINE OOON: FIGURE 5 
Resistivity Results 
A small zone of lower resistivities is seen from 15+50E ( N = 3 .  .6) 

to 16+50E (N=3..6). The values are generally less than 400 ohm-m 
with localised areas of less than 300 ohm-m. The restricted nature 
of this zone suggests it may represent a fault. A small, highly 
resistive (>lo00 ohm-m) feature is seen at 16+75E and may indicate 



silicification. The most interesting resistivity feature on this 
line occurs from 18+00E to 20+00E. This is a broad, continuous 
zone of resistivities less than 300 ohm-m. 

Chargeability Results 
A small zone of weak chargeability is seen from 16+00E to 16+75E 
and is associated with a zone of high resistivity in this area. 
Highest chargeabilities (>30 mV/V) occur from 16+50E at N=6 to 
20+00E, N=1..6. Values through this zone are consistently between 
35 mV/V and 45 mV/V. From approximately 19+50E to 19+85E a small 
zone of chargeabilities between 24 mV/V and 30 mV/V occurs. The 
broad zone of high chargeability occurs coincident with the zone 
of low resistivities described above. 

LINE 200N; FIGURE 6 
Resistivity Results 
From 12+00E to 13+75E a series of what appear to be small, 
restricted, parallel zones of weak resistivity lows (<500 ohm-m) 
occur. These may be small parallel structures steeply dipping in 
a westerly direction. From 14+25E to 15+50E resistivities drop to 
under 300 ohm-m. This broader resistivity feature is likely 
related to the smaller zones previously described as it appears to 
have the same orientation. Another area of low resistivities ( < 3 0 0  

ohm-m) occurs from approximately 17+50E to 19+75E. Within this 
broad zone is a restricted steeply dipping to vertical feature with 
resistivities less than 100 ohm-m from 18+50E to 18+753. A strong 
break in resistivities is apparent beginning at 20+25E with values 
rising continuously to the east. From 21+25E onward to the east, 
resistivities are greater than 1000 ohm-m. The sharp break may 
indicate the location of the northerly trending Greyhound Creek 
Fault zone. 



Chargeability Results 
Chargeabilities from 12+00E to approximately 16+50E are 
consistently between 15 mV/V and 20 mV/V with three restricted 
zones of higher chargeabilities (between 20 mV/V and 25 mV/V). 
These zones generally correspond to resistivity features described 
for this interval above. From 16+50E to 19+00E values are 
generally between 25 mV/V and 40 mV/V with local highs up to 52 
mV/V. Three restricted zones of +30 mV/V are seen within the 
broader zone, the first at 16+75E, the second from approximately 
17+60E to 18+00E, and the third from approximately 18+25E to 
18+75E. This last zone corresponds to a steeply dipping zone of 
low resistivity from 18+50E to 18+75E. An abrupt drop in 
chargeabilities occurs at 19+00E, with values dropping to less than 
5 mV/V from 19+00E to 19+50E. Values increase only slightly to the 
end of the line with occasional spot highs of 21 mV/V. 

LINE 400N; FIGURE 7 
Resistivity Results 
Background resistivity values from 12+00E to 20+00E generally 
fluctuate between 300 ohm-m and 500 ohm-m. Three main zones of 
less than 300 ohm-m values occur, which contain within them more 
restricted zones of less than 200 ohm-m values. From approximately 
12+50E to 13+25E values drop below 300 ohm-m for N=1..5 in a 
circular shaped anomaly having a <200 ohm-m core. From 13+50E to 
13+75E a steeply dipping, restricted, linear zone of <300 ohm-m 
with a central core of values less than 200 ohm-m. 
A third zone of resistivities less than 300 ohm-m occurs from 
14+75E to 15+25E. Again, this zone appears fairly restricted and 
vertical or steeply dipping to the west in orientation. A final 
zone occurs from 16+25E to 17+25E, steeply dipping and linear. 
Resistivities begin increasing above 500 ohm-m from roughly 20+00E 
onward to the east. A sharp increase in resistivities occurs at 
21+75E after which values are generally of the order of 2000 to 
4000 ohm-m to local highs of greater than 8000 ohm-m. This sharp 



break in resistivities again is most likely due to the presence of 
a major northerly trending structure, likely the Greyhound Creek 
Fault. 

Chargeability Results 
A general broad background of chargeabilities between 10 and 20 
mV/V occurs from 12+00E to the end of the line at 23+753. Within 
this broad zone are smaller, near vertically oriented zones of 
chargeability between 20 mV/V and 25 mV/V. These zones generally 
correspond to zones of low resistivity. The first zone occurs from 
approximately 12+00E to 12+253, followed by a broader zone from 
13+753 to 14+753. This zone is greater than 20 mV/V for N=1..6. 
From 15+753 to 16+253 is a third zone of greater than 20 mV/V for 
N=2..6. A fourth zone is located from approximately 17+50E to 
17+753 at depth for N=4. .6. Adjacent to this at depth is a smaller 
less significant zone. A strong break in chargeabilities occurs 
at 21+00E with values dropping off rapidly to less than 4 mV/V at 
surface and less than 10 mV/V at depth. Values to the east of 
22+25E remain fairly consistent between 10 and 15 mV/V. 

LINE 600N; FIGURE 8 
Resistivity Results 
Resistivity values for this line tend to be low, the majority of 
values being less than 300 ohm-m and broad zones of values less 
than 200 ohm-m. From 12+25E to 14+25E is a broad surficial zone 
of less than 200 ohm-m for N=1..3. A sharp linear, near vertical 
to steeply dipping resistivity break occurs from 15+50E to 15+75E 
across which values drop from a high of 574 ohm-m to less than 200 
ohm-m. This feature likely corresponds to the Greyhound Creek 
Fault. From 15+753 to 18+253 is a broad zone of resistivities of 
less than 200 ohm-m. Beyond 18+253 values range between 200 and 
400 ohm-m. 



Chargeability Results 
Chargeabilities are generally not very active through this interval 
although the western end of this line shows values greater than 20 
mV/V which abruptly drop to between 10 and 15 mV/V at 12+50E. This 
corresponds to an area of low resistivity and may indicate a fault 
or change in stratigraphy. Values abruptly increase again from 
14+00E to 14+253 from less than 15 mV/V to greater than 20 mV/V. 
From 15+50E to 17+753 chargeabilities again drop to less than 10 
mV/V corresponding to a broad resistivity low in the same area and 

possibly indicating the Greyhound Creek Fault zone. For the 
remainder of the line values remain fairly consistent between 10 
and 15 mV/V for values of N>3. From 18+753 to the end of the line 
at 21+75E surficial values drop below 10 mV/V possibly indicating 
overburden cover. 

LINE 800N; FIGURE 9 

Resistivity Results 
A broad zone of resistivity greater than 200  ohm-m occurs from 
13+50E to the end of the line at 21+75E. Within this zone are 
smaller, more localised zones - restricted and generally vertically 
oriented - of resistivity less than 200 ohm-m. Between 14+50E and 
14+75E is a surficial resistivity feature less than 200 ohm-m which 
attenuates at N=2 but the trace of which continues to N=6, possibly 
indicating a minor structure. A deep seated resistivity feature 
(<200 ohm-m) occurs between 15+75E and 16+00E for N=4..6. From 
17+00E to 17+25E is a strong resistivity feature ( ~ 2 0 0  ohm-m) which 
is present from N=1..6. This is a steeply dipping, narrow feature 
possibly associated with the Greyhound Creek Fault in this area. 
The final resistivity feature (<200 ohm-m) of note on this line 
occurs from 20+00E to 21+50E, having a cup shaped orientation from 
N=l. .5. 



Chargeability Results 
From 13+50E to 16+75E chargeabilities show minor activity with the 
best chargeability feature seen between 13+50E and 14+753 with 
values just above 20 mV/V. This corresponds to a surficial 
resistivity low feature from 14+50E to 14+753. At 16+75E a 
noticeable chargeability break occurs with values dropping below 
10 mV/V from 16+753 to 17+00E for N=1..6. This is slightly offset 
to the west of the strong resistivity feature seen from 17+00E to 
17+25E and probably represents the approximate location of the 
Greyhound Creek Fault. From 17+00E to 21+753 values are generally 
less than 10 mV/V for N=1..4 and just above 10 mV/V for remaining 
values of N. 

LINE lOOONt FIGURE 10 
Resistivity Results 
A number of vertically oriented to steeply dipping resistivity 
features occur from 13+253 to the end of the line at 21+75E, 
alternating between subtle resistivity low and high features. For 

the most part these probably represent structural breaks as 
chargeabilities through the same interval remain fairly constant. 
From 17+50E onward, three distinct resistivity low features are 
seen. A surficial low ( ~ 2 0 0  ohm-m) is seen from 17+50E to the end 
of the line at 21+753. From 18+253 to 18+753 this feature extends 
downward for N=1..6 and is possibly structurally related. Zones 
parallel to this orientation occur at 19+50E and from 20+00E to 
20+75E, all of which are likely related. 

Chargeability Results 
A surficial zone of chargeability less than 10 mV/V occurs from 
13+253 to the end of the line at 21+75E. Generally, this zone does 
not extend deeper than N=4, however from 19+50E to 19+75E the zone 
extends to N=6, coincident with a resistivity feature ( ~ 2 0 0  ohm-m) 
for the same interval and possibly indicating a structure. The 
surficial nature of chargeability suggest it may, for the most 



part, result from overburden effects in this area. Chargeabilities 
under this surficial feature remain fairly consistent between 10 
mV/V and 15 mV/V with only one deep seated area of chargeability 
slightly higher than 15 mV/V. This occurs from approximately 
17+00E to 17+253 for N=5..6. 



4.0 CONCLUSIONS AND RECOMMENDATIONS 

Three distinct north, north-west, north-east trending resistivity 
anomalies are seen at N=l, generally defined by resistivities of 
less than 100 ohm-m. Knowledge of structural trends in the area 
suggest the cause of these anomalies is the Greyhound Creek Fault 
and its splays. 

Two broad zones of chargeabilities greater than 20 mV/V at N=l are 
seen on the Sam Group. These zones trend in a northerly direction. 
In general they are offset slightly to the west of linear 
resistivity zones but may be associated with the Greyhound Creek 
Fault structure as well. 
could also be explained by the presence of argillite and graphitic 
units in this area. 

These northerly trending zones 

Detailed soil geochemistry, mapping, and sampling in this area 
would provide necessary and invaluable information for evaluating 
and developing these geophysically anomalous areas to the drill 
target stage. Careful attention should be paid to the possibility 
of graphitic and argillaceous units being the cause of some of 
these anomalies. 
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APPENDIX I: STATEMENT OF COSTS 



STATEMENT OF COSTS - S A M  GROUP ASSESSMENT 

S A M  1 TO 6 , 8  TO 11 CLAIMS 

GEOPHYSICS 
6.15 KM @ $1500 PER 

LINE CUTTING 
6.15 KM @ $180 PER 

GEOLOGIST 
FIELD (5 DAYS @ $300; SUPERVISORY) 
REPORT WRITING: 
5 DAYS @ $300 

DRAFTING 
3 DAYS @ $300 

TRUCK RENTAL (5 DAYS @ $65) 

ROOM AND BOARD (5 DAYS @ $60) 

MISC 

$9,225 

$1,107 

$1,500 

$1,500 

$900 

$325 

$300 
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STATEMENT OF QUALIFICATIONS 

I, Cameron J. Clayton of 2882 Masefield Road, North Vancouver, 
B.C. hereby certify that: 

1. I am a graduate of Queen's University, Kingston, Ontario 
with a Bachelor of Applied Science degree in Geological 
Engineering. 

2. I have practised my profession for five years. 
3 .  I am a contract geologist currently employed by Minnova, 

Inc. 
4 .  I have personally supervised the geophysical program 

conducted on the Sam Group of claims and reviewed all 
geophysical data presented in this report in consultation 
with the geophysical operator, Dennis F. Morrison of CME 
Consulting Ltd. Mr. Morrison has over 20 years of 
experience in the direct application of induced 
polarization geophysics to mineral exploration, and has 
been employed by CME Consulting Ltd (formerly MPH 
Consulting Ltd) as a Supervisor of Geophysical Projects 
and as Senior Geophysical Technician and Project Manager 
(Geophysics) since 1980. Before this Mr. Morrison was 
Owner and Operator of Dennis F. Morrison I.P. Surveys 
from 1971 to 1980, and from 1967 to 1971 was employed by 
McPhar Geophysics as Field Crew Chief and Geophysical 
Technician. 

Date: January 8, 1992 

Cameron J'. Clayton 
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