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SUMMARY 

Detailed ground surveys were carried 
property during the period of August 
by TRM Engineering Ltd. and Surf Inlet 

Work done includes plan and volume 
located near the 550 Level Portal 

out on the Surf Inlet 
13 to October 9, 1986 
Mines Ltd. 

surveys of mine dumps 
of Surf Inlet Mine, 

surveys of the configuration of the tailings area on 
Paradise Creek, surveys of the main portal areas of the 
Surf and Pugsley Mines and survey traverses of trails 
between the stockpiles and tailings dumps. 

Volume calculations were carried out on the stockpiles. 
Approximately 150,000 tons (136,000 tonnes) of material is 
contained in the two mine dumps. Ore sorting tests were 
conducted on four samples collected during the survey. 
Neither the photometric, using the M16 photometric device, 
nor magnetic, using the M27 apparatus, properties 
discriminated between mineralized and unmineralized rock 
samples from the dumps. 

A preliminary calculation of the volume of the tailings 
located in the area near the mouth of Paradise Creek is 
588,400 tons (534,000 tonnes). A more detailed survey is 
required to accurately evaluate the amount of tailings. 
Petrographic examination of samples of the tailings 
indicate that the contained quartz is not suitable as a 
silica product. Gold recovery testing may be warranted if 
adequate volume of sufficient grade can be confirmed. 

Detailed sampling programs are recommended for both the 
mine dumps and tailings on the Surf Inlet property to 
confirm the tonnage and grade of the materials. 
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INTR ODUCT ION 

The Surf Inlet property is located on Princess Royal Island 
on the northwestern coast of British Columbia. Gold 
mineralization is present in an extensive, complicated 
shear system hosted by gneissic volcanics and metasediments 
in the Coastal Plutonic Complex. 

Two underground mines, the Surf Inlet and Pugsley, and 
milling facilities were developed on the property in the 
early 1900’s. By 1942, 382,351 ounces (11,891,116 g) gold, 
200,752 ounces (6,492,187 g) silver and 6,134,341 pounds 
(2,782,537 kg) copper had been recovered from a total of 
1,091,131 tons (989,874 tonnes) produced from the mines. 
The average head grade was 0.425 oz gold/ton 
(14.57g/tonne). Mill recoveries averaged between 88% and 
92%. 

Preliminary sampling programs carried out on mine dumps by 
Cominco Ltd. in 1981 and on the stockpiles and tailings by 
TRM Engineering Ltd. in 1985 indicate that important gold 
values are contained in these materials. The TRM work also 
included metallurgical testing which showed that the gold 
is recoverable using the current metallurgical techniques. 
Detailed volume measurements and sampling programs were 
recommended as a result of these surveys. 

During the period of August to October, 1986 TRM 
Engineering and Surf Inlet Mines Ltd. carried out detailed 
ground surveys in order to accurately locate mine portals, 
assess best access routes around the property and to 
evaluate the volume of the stockpiles and tailings. In 
conjuction with these surveys, further samples of the 
tailings and mine dump materials were collected. The dump 
samples were tested by two ore sorting techniques. The 
tailings samples were examined and assessed for the 
potential to recover and market the contained quartz. This 
report summarizes the results of these studies. 
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LOCATION AND ACCESS 

The Surf and Pugsley Mines are located near the head of 
Surf  Inlet on Princess Royal Island approximately 160 
kilometers southeast of the main supply base at Prince 
Rupert (Figure 1). The property is at 53' 05' N latitude 
and 128' 53' W longitude' in mapsheet NTS 103 H/2W about 
105 km southwest of Kitimat and 115 km northwest of Bella 
Bella. The nearest sizeable community is Hartley Bay, 44 
km northeast. The docking facility at Butedale on the east 
coast of Princess Royal Island is a port of call for ships 
travelling the "Inside Passage'' between Vancouver and 
Prince Rupert. Butedale is 16 km east of the Surf Inlet 
minesite. Ocean-going ships were able to call on the wharf 
at the head of Surf Inlet when the mines were in 
p r o duct i on . Currently the most active center of mineral 
exploration near Surf Inlet is Trader Resource Corp.'s gold 
project on Banks Island, 90 km to the northwest. 

The Surf and Pugsley ore bodies, located on the north and 
south sides of Paradise Creek, are 1 1  km from the wharf and 
hydro-electric power site at the outlet of Cougar Lake. In 
the past, electric tramways and barges formed the supply 
link from the mines to tidewater. A tug and barge carrying 
fifteen 1-ton mine cars operated on the lake. At the mouth 
of Paradise Creek an overhead trolly electric railroad ran 
to the camp on an even grade. An incline from the ocean 
dock to the lake, a distance of 314 feet (95.71 m) and 
e quipped with an electric hoist completed the 
transportation. Fixed wing aircraft with floats can land 
on Paradise Lake and a short foot-trail connects Paradise 
Lake to the minesite. 

T 
P 
1 

opography in the area is very rugged with steep sided 
eaks rising to a maximum elevation of 1100 m ASL. The 
owest level in Puglsey Mine is the 1500 level which is 500 

feet (152 m ) below sea level. The lowest level on the 
Surf Mine is the 1400 level and is 275 feet (84 m) below 
sea level. 
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PROPERTY AND TITLE 

The property, as shown in Figure 2 ,  consists of the 
following mineral tenure: 

(a) Crown granted mineral claims (a total of 21 claims) 
optioned from owner, Matachewan Consolidated Mines, 
Limited 

Bee 
Bench 
Bluebell 
Bluff 
Cassie 
DLS 
Exce 1 s i or 
Gr ani t e 
Gulch 
Independence Fr . 
La Quivree 

Lot 191 5 
35  

2485 
3 4  

2 2 8  
31 

9 
1916 

3 3  
222 

39 

Lake Fr. Lot 3 2  
Lakeview 229  
Marcia 2484 
Mountain Fr. 3 7  
Olive 2 2 7  
Princess Royal 7 
Sadie 8 
Sea Fr. 1914  
Twin Peaks 3 8  
UTA Fr. 36 

(b) Mineral claims optioned from Matachewan Consolidated 
Mines, Limited. Registered owner is R.D. McCloskey, 
who holds the title in trust for Matachewan. 

Claims Units Rec. Numbers Expiry Date 

Bear 1 15 
Bear 2 15  

2 0  Bear 3 - 

2221 
2222 
2223 

April 1 6 ,  1 9 8 8  
April 1 6 ,  1 9 8 7  
April 1 6 ,  1987  

Total = 5 0  units 

(c) Mineral claims optioned from owner, Placer Development 
Ltd. 

Claims Units 

Jen 1 20  
Jen 2 20  
Jen 3 10  

20  Jen 4 - 

Rec. Numbers 

2693 
2694 
2695 
2696 

Expiry Date 

Nov. 27 ,  1 9 8 7  
Nov. 27 ,  1 9 8 7  
Nov. 27, 1987  
Nov. 27 ,  1 9 8 7  

Total = 7 0  units 
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PROPERTY AND TITLE (cont’d) 

(d) Reverted Crown granted mineral claims (a total of 1 1  
claims) optioned from owner, Placer Development Ltd. 

Claims 

Sheet Anchor F r .  
Summit 
Bonanza 
Anaconda 
Turner F r .  
Homestake 
Seagull 
Little Tomy F r .  
Brown Bear 
Sunlight F r .  
Sea Lion F r .  

Lot No. Rec. Numbers Expiry Date 

21 0 5  
226 
224  
223  
221 

21 
2097  
2 0 9 8  
2099  
2103  
2104  

1979  
1980  
1981 
1982  
1983  
1984  
1985 
1986 
1987  
1988  
1989 

Jan. 1 4 ,  1991 
Jan. 1 4 ,  1990 
Jan. 14,  1990 
Jan. 14 ,  1990 
Jan. 1 4 ,  1 9 8 8  
Jan. 1 4 ,  1988  
Jan. 1 4 ,  1991 
Jan. 1 4 ,  1991 
Jan. 1 4 ,  1991 
Jan. 14 ,  1991 
Jan. 14 ,  1991 

(e) Mineral claims optioned from owner, Coastoro Resources 
Limited 

Claims Units Rec. Numbers Expiry Date 

Cougar 1 6 261 4 October 1 ,  1991 
October 1 ,  1989 2 261 5 Cougar 2 - 

Total = 8 units 

(f) Staked mineral claims 

Registered 
Claims Units Rec. Numbers Expiry Date in Name of 

Surf One 1 5174  Feb. 28, 1991 Surf Inlet 
Mines Ltd. 

Surf Two 1 51 75 Feb. 28 ,  1991 Surf Inlet 
Mines Ltd. 

Surf Three 6 5173  Feb. 28,  1989 Surf Inlet 
Mines Ltd. 

Total 8 units 

Mineral claims in sections (a) to (d) are held under option 
by T. van Wollen and M. McClaren. The Cougar claims (in 
section e) are held under option by Fleet Developments Ltd. 
All options have been assigned to Surf Inlet Mines Ltd. 
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HISTORY 

The original discovery of gold in the S rf Inlet area was 
made in the late 1800's by tracing white quartz float from 
the bottom of the valley which enters Bear Lake from the 
east, up to where the vein outcrop on the north and south 
sides of the valley. The first claims were located in 1898 
and are the oldest in the Skeena Mining Division exclusive 
of the Queen Charlotte Islands (McConnell, 191 4). 

Trial shipments of the ore were first made in 1902, and 
although these yielded excellent values in gold (about 5 oz 
per ton) and copper (about 3%), subsequent work was 
discouraging (Roddick, 1970). There is no record of the 
tonnage or value produced in this period and some doubt 
arose as to the average grade of the ore. Activity on the 
property remained at a low level until 1912 when a more 
vigorous development program began. The property was 
initially known as the "D.L.S. Group" and was owned by Surf 
Inlet Mines Limited who optioned them to the Belmont 
Canadian Mines Ltd., a '  subsidiary of Tonopah-Belmont 
Development Company, who developed and bought the property 
by reorganizing it into the Belmont-Surf Inlet Mines Ltd. 
The property produced continuously from September 1 ,  1917 
to June 30, 1926. Records show that 848,883 tons (770,107 
tonnes) of ore were produced from which 322,297 oz 
(10,023,437 g) of gold, 176,734 oz (4,496,427 g) of silver 
and 5,244,772 pounds (2,379,029 kg) of copper were 
recovered (Dolmage, 1946). 

The 1918 Minister of Mines Annual Report indicates a mill 
recovery of 92%. Dolmage (1946) reports for the period 
1916 - 1926: 

During that period, 848,883 tons of ore were 
mined, of which 57,632 came from the Pugsley. The 
average grade of this ore was 0.425 ounces of 
gold, 0.30 ounces of silver and 6 pounds of copper 
per ton. The maximum daily production was 400 
tons and the average operating costs were $5.20 
per ton. To the end of 1925, detailed records 
show that from 822,233 tons of ore mines, 
307,452.9 ounces of gold;' 169,348 ounces of 
silver and 5,083,530 pounds of copper were 
recovered. 

'The above figures are taken from reports by Charles 
Mentzel. 
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HISTORY Cont’d . . .  

The figures quoted by Dolmage indicate approximate gold 
recoveries of 88% assuming an average head grade of 0.425 
oz/ton (14.57 g/tonne). The operators felt that there was 
no remaining ore when the mine closed in 1926. 

In 1934, after the price of gold was raised, a new company 
was formed, Princess Royal Gold Mines, by J.B. Woodworth, 
to acquire, rehabilitate and operate the property. This 
attempt failed and in 1935 the mine was again closed. The 
company was refinanced in 1936 and its name changed to Surf 
Inlet Consolidated Gold Mines Ltd. The old mill was 
originally rated at 300 tons per day but much of the 
machinery was removed prior to 1934 or had become 
obsolete. Milling resumed at 50 tons per day in 1936 and 
was gradually stepped up to a little over 100 tons per day 
by 1940 (Honsberger, 1973). 

Overall, to the end of 1942 when the mine was closed by a 
scarcity of labour and general war conditions, total 
recorded production from the property amounted to 1,091,131 
tons (989,874 tonnes), of which ,169,886 tonnes (154,129 
tonnes) came from the Pugsley and the remaining 921,245 
tons (835,754 tonnes) from the Surf ore body. from this 
ore were recovered 382,351 ounces ( 1 1  ,891 ,116 g) of gold, 
208,752 ounces (6,492,187 g) of silver and 6,314,341 pounds 
(2,782,537 kg) of copper (Dolmage, 1946). 

When the mine was in operation, power was obtained from an 
efficient low head hydro-electric plant constructed in 1916 
using a reinforced concrete dam of the Ambursen patent 
type * The dam is high enough to raise the level of the 
lower lake to make a continuous waterway from the head of 
the dam to the foot of the mountain, about 1.6 km from the 
mine. 

In 1981 Cominco Ltd., in joint venture with Placer 
Development Ltd., carried out mapping, sampling and diamond 
drilling programs on the Surf property. Preliminary 
sampling of the surface stockpiles was also done. The 550 
level mine dumps from the Surf Inlet mine were estimated to 
contain 400,000 tons (362,880 tonnes) at an average grade 
of 0.087 oz/ton 92.98 g/tonne) gold (Freeze, 1981). 

In 1985-1986 TRM Engineering Ltd. and Surf Inlet Mines Ltd. 
conducted a series of sampling programs, surveys and 
metallurgical testwork to evaluate the tonnage and grade of 
the stockpiles and tailings on the Surf Inlet property. 
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records and recent field observations. The overall plan 
was to systematically evaluate all available data and carry 
out ground control surveys to accurately tie in all 
information in order to fully assess the economic potential 
of the property. 

WORK DONE 

The field program was carried out from August 13 to October 
9, 1986 and included mainly ground control surveys, 
prospecting and sampling. Reconaissance traverses were 
carried out using compass and chain. A Sokkisha Red Mini 2 
E.D.M. device, Zeiss The0 020 A Transit and Sokkisha B2 
Level were employed to conduct detailed surveys. 
Approximately 29 km of detailed surveyed lines were 
established (not including the road traverse) much of the 
line surveyed required at least some line cutting. 

Chain saws were used to cut line and clear brush for survey 
traversing. Two 14-foot boats with 9 1/2 hp motors were 
used for travel to and from the tailings area and to carry 
out depth sounding measurements in ,Paradise Creek and Bear 
Lake. 

After a general orientation traverse was done, a survey 
grid, in imperial measurement was planned for the 
project-area. The imperial system was used in order to 
correlate the data with the old workings of the Surf and 
Pugsley Mines. 

The grid is centered on base station TH-1, located 50 feet 
(15.24 metres) south of the first level of the old millsite 
(see Figure 3 ) .  The coordinates of TH-1 are 10,000 N, 
10,000E and 200 feet (60.96 metres) elevation. 

Mine Dumps 

(i) Volume Survey 

The stockpiles under study are located near the 550 Level 
Portal of the Surf Inlet Mine. Figure 4 is a plan of the 
dumps. Figures 5 to 16 are cross sections of the dumps 
from which volume calculations were done. Cross sectional 
and radial topographic data accuracy is 2 1.0’ for the 

The northing and easting and 2 0.5’ for elevation. 
information shown was generated using the following field 
procedures: 

( 1 )  A baseline and closed loop traverse of the dumps 
was carried out which provided control for 
linecutting and pick up of the cross sections. 
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The location of the 550 Portal and old crusher 
site was also surveyed. Second order elevation 
control was established for this work by a closed 
level loop traverse using the benchmark (TH-1) 
elevation. 

(2) Ten north-south cross sections at 50 foot (15.24 
m) intervals, and five intermediate sections, at 
25 to 30 foot spacings, were surveyed giving the 
accurate topography of the surface of the dumps. 
As shown on Figure 4 some traverse lines are 
located at the perimeter or between the two 
stockpiles of interest. Only those sections which 
display some cross sectional area of the dumps are 
included in this report. 

( 3 )  Section lines were extended and a radial 
topography pick up was done. This information was 
used to establish original ground (topography and 
slope of the ground beneath the dumps) by 
extrapolating the topography of the area around 
the dumps to that underneath the dumps. 

The area and volume of each section are shown on Table 1 .  
The figures were calculated using the following formula: 

VOL= ( AREAL+AREAL-, ) INT/2 

AREA=l / 2  [EL,( D,-D,)+ . . . +EL,( DL-Dn-, ) ]  

Where: 
VOL = Average volume between two stations. 
AREA = Cross sectional area at a station. 
INT = Interval between stations. 
EL = Elevation at a point on a cross section. 
D = Horizontal distance (offset) from centerline 
at cross section. 
i = Subscript referring to current point or 
stations. 
n = Subscript referring to last point or station. 
numberic subscript: refers to point or station 
number. 

Using a tonnage figure of 18 ft3/ton (an average value 
for broken rock), the total volume of the mine dumps is 
approximately 150,000 tons (136,000 tonnes). Of this 
total, about 118,838 tons (107,810 tonnes) are contained in 
the West Dump and 30,931 tons (28,061 tonnes) in the East 
Dump. 

Results from a preliminary sampling program by TRM 
Engineering Ltd. in November, 1985 indicated a grade of 
0.151 oz/ton (5.18 g/tonne) Au for the West Dump and 0.067 
oz/ton (2.28 g/tonne) Au for the East Dump (Shearer et al, 
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TABLE I 

VOLUME CALCULATION 
SUMMARY SHEET 

For: Mine Dumps Measurements 

iecti o n Section Width 
or Plan (ft) 

Area 
( ft2 1 

Volume Volume Notes 
( ft7 1 

8 + 87 
9 + 00 
9 + 50 
9 + 76 

10 + 00 
10 + 50 
11 + 00 
11 + 50 

12 + 30 
12 + 50 
13 + 00 

13 + 75 
13 + 50 

14 + 00 
14 + 50 
14 + 88 

6 . 5 ’  
31 .5 ’  
28  
25 
37 
50 
50 
25 

10 ’  
35 
50 
38 
25 
37’  
44 
1 9 ’  

0 
1,049.25 

13,388.7 
11,783.7 
11,555.2 
10,587.4 
7,160.3 

0 

Total Volume = Volume (West) + Volume (East) 
= 2,1390,085.4 + 556,750.5 
= 2,695,835.9 ft7/18 ft7/ton 
= 149,768.7 tons  

0 
2,166.9 
3,274.0 
3,373.6 
3,249.9 
2,373.8 

553.9 
0 

0 0 
16,525.5 16,525.5 

283,402.2 299,927.7 
320,629.4 620,557.1 WEST 
431,769.5 1 ,052,326.6  DUMP 
553,563.9 1,605,890.5 
443,691.1 2,049,581.6 

89 ,503.8  2,139,085.4 

0 
37,920.8 

136,021.4 
126,304.2 
82,794.9 

104,037.9 
64,409.5 

5 ,262.4  

0 
37,920.8 

173,942.2 
300,246.5 EAST 
383,040.7 DUMP 
487,078.6 
551,488.1 
556,750.5 

Say 150,000 tons or 136,078 tonnes 
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1986). Using these preliminary grade estimates, the 
average grade for the stockpiles is 0.133 oz/ton (4.57 
g/tonne) and the total gold contained is 19,950 ounces 
(620,445 grams). 

(ii) Sampling 

Four samples of mine dump material were collected in 
preparation for testing by Ore Sorters (Canada) Limited of 
Peterborough, Ontario. Sample locations are shown on 
Figure 4. Each sample consists of 30 pieces of material 
and each piece has approximate dimensions of 2" x 2" (4.5 
cm x 4.5 cm). The samples represent the main rock types in 
the dumps and are described below: 

RNSI 86-001 pure milky quartz 
RBSI 86-002 rusty quartz with 5-50% pyrite, minor 

chalcopyrite 
RBSI 86-003 biotitic, gneissic granodiorite 
RNSI 86-004 chloritic hornblende diorite 

(iii) Sorting Test 

A sorting test utilizing the M16 photometric and M27 
conductivity sensing techniques was carried out by Ore 
Sorters at no cost. Descriptions of the testing and 
results are included in Appendix I. Operating principles 
for the M16 and M27 equipment are also described. 

Road Traverse 

A n  EDM survey traverse was carried out from TH-6, located 
immediately below the mine dumps, to TH-72 at the old Bear 
Lake docksite to chart a proposed road way accros the 
property. This route (see Figures 3b and 17) was chosen 
from three chain and compass traverses. The other routes 
were eliminated due to poor drainage and because extensive 
rock work would have to be done to establish a road grade. 
A trail was cut along the preferred route for access to the 
tailings area. The cost of this work was applied along 
with similar work done in the area at the head of Surf 
Inlet, in November, 1986, as physical assessment work. 

Survey control for work on the tailings area, the 900 level 
Portal of the Surf Inlet Mine, and the 900 level Portal of 
the Pugsley Mine (see details on Figures 3 and 3b) was 
established from stations on the road. In addition, claim 
posts for the Surf One and Surf T w o  claims were surveyed in 
conjunction with the road traverse. The claim lines of 
Surf One are shown on Figure 17. 
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Tailings 

(i) Volume Survey 

The tailings site is located at the confluence of Paradise 
Creek and Bear Lake. The area can be reached by boat, 
along Paradise Creek or by foot along the trail (see road 
traverse) from the main campsite. 

Some linecutting was necessary to establish access from the 
surveyed station on the road (TH-72) to the station on 
Paradise Creek (TH-75). This traverse provided survey 
control (elevation and co-ordinates) for a radial 
topographic pickup of the perimeter of the tailings on Bear 
Lake. The survey control was also used to tie in the 
locations of depth sounding measurements done along 
Paradise Creek and Bear Lake. The depth soundings as shown 
on Figure 1 8  were carried out as follows: 

( 1  1 A baseline was established along the edge of 
Paradise Creek. The baseline consists of 
stations, staked and flagged, at I 0 0  ft ( 3 0 . 4 8  m) 
intervals. 

A weighted tape measure was dropped into the creek 
adjacent to each station. A sample of the bottom 
sediments was retrieved to determine whether it 
was the tailings or natural creek sediments. The 
measurement on the tape at the bottom was recorded 
(see Figure 1 8 ) .  Depth (thickness) estimates of 
the tailings are shown in brackets on Figure 1 8 .  

( 3 )  Several stations at the end of the baseline were 
surveyed to tie in the depth sounding measurements 
in with the other survey work. 

The outline of the tailings as shown on Figure 17 is 
interpreted from air photos and modified using survey 
information. Arbitrary section lines were chosen. Using 
the depth soundings, the approximate thickness of the 
material at the mouth of Paradise Creek and upstream to the 
limits of the tailings was determined. From these and 
other field observations, estimates of the thickness of the 
tailings along the section lines were made. These values 
are shown on the plan. Actual cross sections are not 
included since they were not surveyed in the field. 

The area and volume of the tailings along each section line 
were calculated in the same way as that f o r  the mine dumps 
(see Mine Dumps for a description of the formula used). 
The data calculated is summarized in Table 11. The 
conversion factor I 0 0  lbs/ft7 is the average weight of 
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dry sand as derived from the Engineering Field Tables of 
the US Departments of Agriculture and Interior ( 1 9 7 6 ) .  
Using this conversion a preliminary estimate of the 
quantity of tailings material is 588,400 tons ( 5 3 4 , 0 0 0  
tonnes). 

According to historical r,ecords 1 ,091,131 tons ( 9 8 9 , 8 7 4  
tonnes) were milled. Therefore the estimated quantity of 
material from the current survey is low. Due to the 
location of the tailings, in and about Paradise Creek, it 
is probable that a certain amount of the material would 
have been reworked and deposited in Bear Lake beyond the 
bounds of the survey-area. In addition, the present work 
is of a preliminary nature. A more detailed survey is 
necessary to accurately predict the quantity of tailings 
that remains in the delta of Paradise Creek. 

(ii) Sampling 

Two representative samples, consisting of approximately 100 
pounds ( 4 5 . 3 6  kg) each, were collected from pits excavated 
by shovel and shipped in 5 gallon pails. Sample locations 
are shown on Figure 17. 

(iii) Silica Recovery Study 

Sampling of the tailings pile was done to study the 
potential to extract an industrial silica product from the 
material. Portions of the samples described above were 
sent to the Canada Centre f o r  Mineral and Energy Technology 
(CANMET), Ottawa, Ontario for petrographic study which was 
carried out at no cost. The analyst described the silica 
content of the sample and a l s o  suggested what procedure 
would be necessary in order for CANMET to test gold 
recovery from the tailings. The results and 
recommendations are included in Appendix 11. 
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TABLE I1 
VOLUME CALCULATION SHEET 

SUMMARY SHEET 

for: Tailings Estimate 

Section Section Width Area (ft2> Volume Volume Notes 
or Plan Intervals (ft) ( ft3 1 ( ft3 1 

35 ’ 
165’ 
295 
195 
230 
41 0 
360 
230 
335 

0 
8,320 
13,617 
8,545 
8,010 
3,300 
1,500 
680 
800 

0 
686,400 

3,235,781 
2,160,843 
1,903,825 
2,318,550 
864,000 
250,700 
100,000 

11,768,000 

0 
686,400 

3,922,181 
6,083,025 
7,986,850 
10,305,400 
11,169,400 
11,420,100 
11,768,000 

Volume = 11,768,000 ft3 x 100 lbs/ft3 
= 1~176,800,000 lbs/2,000 lbs 
= 588,400 tons o r  534,000 tonnes 
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CONCLUSIONS 

Mine Dumps 

AND RECOMMENDATIONS 

Approximately 150,000 tons (136,000 tonnes) of material is 
contained in the mine dumps near the 550 Level Portal of 
the Surf Inlet Mine. 

Further sampling is required in order to confirm the grade 
of the dumps. Shearer et a1 (1986) recommended that a 
series of large trenches or pits be excavated at regular 
intervals throughout the stockpiles and representative 
samples be col 1 ec t e d . Based on the present study, the 
pr oce dur e s described below should be taken into 
consideration during the detailed sampling and feasibility 
work. 

( 1  1 Sample sites should be located on the surveyed 
cross section lines f o r  ease of plotting and to 
maintain a record of grade and tonnage. 

( 2 )  The pits or trenches should be excavated to 
original ground wherever possible in order to 
confirm the volume survey estimates. 

( 3 )  The cross sections should be modified as necessary 
and kept as a constant record of the Inventory of 
the stockpiles. 

( 4 )  All survey hubs should, where possible, be left 
undisturbed and be referenced for remeasurement 
during production. 

The mine dumps contain four main rock types - gneissic 
granodiorite, chloritic hornblende diorite, milky quartz 
and rusty quartz with 5 to 50% pyrite (ore grade 
material). The ore sorting techniques used to test the 
stockpile material were generally unsuccessful. Neither 
photometric (reflectivity detected by M 1 6  instrument) nor 
conductance/magnetic properties (gross conductance and 
magnet i c properties detected by M27 instrument) 
satisfactorily distinguished between the rock types in 
order to separate gold bearing vein quartz from the other 
constituents of the samples. 

A new photometric system currently being developed by ORE 
SORTERS may be able to detect the visual differences in the 
Surf mine dump rocks. Further testing using the new device 
is recommended. 

. _. 
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Tailings 

Preliminary area and volume surveys of the tailings piles 
were conducted. An estimated 588,400 tons (534,000 tonnes) 
of tailings are contained in the area near the mouth of 
Paradise Creek. This is the first attempt that has been 
made to measure the volume of the tailings. 

A more detailed survey and sampling program is required to 
fully define the volume and grade of the tailings. Shearer 
et a1 (1986) recommended that "sampling be extended on a 
regular grid using a power-auger or light-weight core 
drill. I '  A more specific proposal can be made based on the 
information from the present study. It is described below. 

( 1 )  A light-weight core drill should be used to 
recover samples for analysis of grade and to 
define the depth of the material. 

( 2 )  The sampling should be done on a surveyed grid 
pattern in order to (a) recalculate the volume of 
the tailings using surveyed cross sections and the 
method described in the section on the mine dumps 
and (b) define areas of economic and non-economic 
grade in the tailings materials so that a system 
of selective recovery could be planned if 
necessary. 

Petrographic examination of the tailings samples by CANMET 
revealed that the tailings consist of 50-55% clear grains 
of angular to sharply angular quartz, 25-30% iron stained 
quartz and a host of felspar, mica, green to brown to black 
ferromagnesium silicates. Beneficiation of such material 
in order to obtain a silica byproduct would be costly and 
would probably result in a recovery of only 30 to 35%. The 
angular to sharply angular habit of the quartz would also 
reduce the marketability of the product. 

A gold recovery test using approximately 1 ton of tailings 
material on a cost recovery basis was suggested by CANMET. 
A grade of 0.05 oz/ton ( 1  .71 g/tonne) gold is considered 
marginal, although technically feasible. If adequate 
volume of tailings material at a grade above 0.05 oz/ton 
could be delineated using the grade control system 
described in 2 (b) above, the gold recovery testing would 
be warranted. 
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MODEL 27 Conductivity/Magnetic Response Sorter 

Measurements of electrical conductivity 
and magnetic properties have long been 
recognized as fundamental physical pa- 
rameters in determining mineral type and 
quality. The development of a technique 
for rapidly assessing these two variables 
on a rock-by-rock basis has led to the de- 
velopment of a unique new system for 
beneficiating run-of-mine material. 

tector system developed by RTZ Ore 
Sorters, the Model 27 Conductivity/ 
Magnetic Response Sorter provides the 
only economical solution to a number of 
age old mineral processing problems. 
Waste materials in run-of-mine ore can 
now be rejected at a stage immediately 
after primary crushing, enriching mill 
feeds and creating valuable space in 
the circuit that can be turned to profit- 
able production. 

nizations with the opportunity to sub- 
stantially lower operating costs, raise 
productivity and build profitability 
through increased rates of production. 

Naturally, it is important to relate 
the many advantages of the Model 27 
to specific mining Operations and 
requirements. 

Using a highly sensitive patented de- 

The Model 27 provides mining orga- 

Here are some of the important bene- 
fits to be readily gained through the 
application of this new, versatile and 
cost efficient approach to large particle 
beneficia tion. 

The proven ability to profitably utilize 
low grade ore bodies and waste dumps 
as a source of valuable raw materials. 
The ability to increase production with- 
out the need for costly plant expansions. 

ti substantial energy savings through the 
fast economical removal of wastes early 
in the mineral processing operations. 
The ability to re!ax costly selective 
mining practices. 
Improved metallurgical control and 
mineral recovery through higher more 
uniform mill feed grades and the re- 
moval of nuisance impurities. 
Reduced tailings disposal and envi- 
ronmental problems through the rejec- 
tion of wastes at large particle sizes. 
Reduced transport costs, particularly 
in toll-milling situations. 
Where applicable, lower operating and 
capital costs than conventional processes 
such as heavy media separation. 

Operating Principles 
The sized material to be sorted is drawn 
from a surge bin by the primary vibrating 
feeder. The rocks are  then deposited on 
the “channelised“ secondary feeder 
which aligns the rocks in four indepen- 
dent streams . 

All parallel streams are fed to the slide 
plate where due to gravitational forces 
the rocks are  accelerated and spaced out 
in the longitudinal direction. Each rock 
stream passes over a detector mounted 
under the slide plate which assesses the 
conductivity and/or magnetic properties 
of the individual rocks. The detectors 
then relay this information to the 
sorter‘s electronic processor. 

cal system which measures their size 
and exact position in the rock stream. 
Stored responses from the detector sys- 
tem and evaluated rock size are now 
used by the processor to calculate 
the theoretical ore grade of each rock. 
This is then compared against a pre- 
selected cut-off value to determine 
which rocks should be selected as ore and 
which should b e  rejected as waste. 

vates the appropriate valves in the 
sorter’s air blast manifold to deflect 
selected rocks out of their normal 
trajectory. Depending on operating re- 
requirements the system can be set to 
blast either ore or waste fractions. Sep- 
arated materials are then collected on 
individual conveyors for removal to their 
appropriate destinations. 

The rocks then pass throuah the opti- 

The electronic processor then acti- 
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-15 + 25 nun Product Wt% Assay X Cu Distribution % 

Accept 60.9 2.9 10 

Distribution % __ _. . -. . - Assay % W 0 3  
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Energ. Miries znc Eqerpe. Minas et #+ Resources Cansda 3ec~'jur;es Canada 

NovexiiSer 5, 1986 

M r .  Arthur  Freeze 
Scrf Inlet ?lines 
Scit? 761-744 Hastings S t .  
Vancouver, B.C. 
76C LL5 

Dear  Xr. Fr- .eze:  

XZE: T r e z c r e r r t  cr' q o l l  tailizgs: vour i e t c e r  of October 28, 1586 

I have ex~oinei t'hese ssnpies iicder a binocslar micros:ope. They are 
essentially similar iz coEposltion, ezck consiscing o f :  

- 50 to 5 5 %  of clezr grains of a3gular to shrpljr  angular quartz 
- 2 5  to 302 of iron-s:zined quarzz ( ? )  
- a host of other minzrals including feldspar, mica, and green to brown 
to black feriomagnesidm silicates 

Beneficiation of these tailings to recover a high-puii:y quarzz sand could be 
costly and would involve high intensity maenetic separation, f r o t h  flotation, 
and acid leaching with a recov2ry of perhaps only 30 t o  35 per cent. Further, 
ir is extremely unlikely that the beneficiated sand would meet current very 
sEringenr_ specifications for silica, iron and alumina (99.6, 0.025, 0.152 
respectively) for glass sand, qui:e apart from the fact that markets for 
giass-grade stnd on the west coast ar2 limited. The angular-to sharply-anguiar 
gra in  shape would discourage use of the beneficiated sand f o r  foundry purposes. 
This sand probably couid be used, as mined, as conscric:ion sand and for 
sand-blast purposes piovided mzrkecs for such materials can be located. 

Mr. McClaren indicated that t h e s e  tailings contained 0.05 oz./ton of gold. 
Although marginal, recovery of the contained gold is undoubtedly technically 
fzasible. Assistance in developing a process for recovery of this gold is 

. . . /2  
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available ic C A W T ,  however, such assistance would of necessity be on a cost 
recovery basis. Should you vish siich assistance you should forward your request 
to: 

Mr. L. Sirois 
Director, Xineral Sciences Laboratories 
555 Booth St. 
Ottawa Ontario 
KL4 OG1 

I will retaln tfie two senples submitred f o r  tfie nex'i few weeks in the event tha: 
you wish to have then assayed/evaluated for gold r e c o v e r y .  

R.K. Col l i i lgs  
Non-?ktallLc Xicersls 

C.C. L. s i r o i s  
D. Doyle 
w. Ca3eron 
>!. C K i S C O V : C i  



March 12, 1987 

RE:  Recovery of Gold 

As noted, suggestion was made that Surf contact L. Sirois 
regarding cost recovery - if interested. 
I do not know whether further contact was made - you may 
wish to call L. Sirois in this regard - if interested 
(61 3-995-4088). 

Steps in contract for cost recovery are as follows - 

1 .  You identify precisely what work you wish us to do, 
e.g., investigate the technical feasibility and 
establish a process for the recovery of gold from 
tailings based on, say, a l-tonne sample. 

2. We determine the amount of effort that will be required 
to do this job and equate man-hours to dollars to 
arrive at a contract price, e.g., $5,000.00. 

3 .  We notify you of the estimated cost of the work and, 
following your signing a contract agreement (if 
interested), proceed with work, complete a report of 
the work, and bill you for same. 

R . K . C .  
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STATEMENT OF QUALIFICATIONS 

I, R. Keith Burton of the City of Kelowna, in the Province 
of British Columbia, do hereby certify: 

1 .  I graduated in Mineral Technology from the Northern 
Alberta Institute of Technology in Edmonton, Alberta in 
1981 .  

2 .  I have practiced since graduation as a Mineral 
Technologist, carrying out surveying, prospecting, 
sampling and drafting. I have worked for B.C. Dept. of 
Highways, Carolin Mines, Aquarius Resources, TRM 
Engineering Ltd. and TVW Engineering Ltd. 

3 .  I have personally conducted volume surveys and 
calculations , survey traverses, prospecting and 
sampling and supervised in general the field work on 
the Surf Inlet Property, Princess Royal Island. 

Dated this 14th day of April, 1 9 8 7  



STATEMENT OF QUALIFICATIONS 

I, Sharon L. Gardiner, of the District of North Vancouver, 
in the Province of British Columbia, do hereby certify: 

1 .  I graduated with a Bachelor of Science, Honours Degree 
in Earth Sciences (cooperative program) from the 
University of Waterloo in May, 1979. 

2. I have practiced my profession continuously since 
gr aduat ion. 

3 .  I am a Fellow of the Geological Association of Canada. 

4. I have compiled this summary using reports by K. Burton 
and discussions with J. Michell. 

Dated at Vancouver, this 29th day of May, 1987. 

/ 
i ,,/J J b L  Y 

Sharon x. Gardiner 



CERTIFICATION 

I, 
the 

1 .  

2 .  

3. 

4.  

5 .  

John G.B. Michell of the District of North Vancouver, in 
Province of British Columbia, do hereby certify: 

I am a mining engineer residing at 2643 Fromme Road, 
North Vancouver, British Columbia. 

I graduated from the Camborne School of Mines, 
Cornwall, England, in 1951. 

I have practiced my profession as a mining engineer 
continuously since graduation in Canada, West Africa 
and the Philippines. 

I am a Registered Professional Engineer in the Province 
of British Columbia. I am also a member of the 
Canadian Institute of Mining and Metallurgy and of the 
Society of Mining Engineers of the A.I.M.E. 

This report was written under my supervision. 
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COST STATEMENT 

Field Work: August 13 to October 9, 1986 

WAGES 

K .  Burton Aug 13-20,30,31 Sept 1-18, 

P .  Huxley Aug 16-20,30,31 Sept 1-18, 

T. Nicholson Aug 16-20,30,31 Sept 1-18, 

Oct 1-9 33.5 days 0 $170/day $ 5,695.00 

Oct 1-4,9 29 days Q $150/day 4,350.00 

Oct 1-4,9 29 days 0 $155/day 4,495.00 
$14,540.00 

Camp Costs 91.5 man days 8 $4O/day 3,660.00 

Field Supplies 2,564.56 

Field Equipment Rental Survey Equipment 
& Accessories 1 month 8 $858.19/month 858.19 
Chain Saws (3) 1 month 8 $40/month/saw 120.00 

978.19 

Fuel 

Shipping Costs 379.29 

Transporation 

Air Charter Float Plane 14.6 flights 
0 $600 (ave)/flight $ 8,759.29 
Helicopter 9,8 hrs (P $495/hr+fuel 5,339.91 

Truck Rental 4x4 1/2 month 0 $600/month 
6100 km 0 $0.05/km 

Boat Rental 2 boats & motors 1 month Q 
$400/mo/boat 

LESS: Amount claimed with physical work 
(Nov. 27, 1986) 

Travel Expenses August 13-16, 1986 

Communications 

Radio Rental Traeger Radio 29 days 
0 $19.30/day 
SBX-11 & FM Handsets 29 days 8 $11.25/day 
Long Distance Charges 

TOTAL FIELD COSTS 

528.00 

300.00 
305.00 

800.00 
$15,504.20 

1,632.09 
13,872.11 

481.25 

559.70 
326.25 
498.99 

1,384.94 

38,388.35 
I======== 
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REPORT: October, November, 1986 and March 20-April 16, 1987 

A. Freeze Oct. 28, Nov. 12,17,30, 1986 1.5 days 
0 $135/day $ 200.00 

S. Gardiner Mar 20, 23,jl-Apr 2-16 7 days 
CP $155/day 1,085.00 

K. Burton April 2,3,6,7,14 5 days (B $155/day 775.00 

J. Michell April 15 112 day 8 $230/day 115.00 

S. Sandquist April 15,16 1 day 0 $80/day 80.00 

I. Korec 13 hrs (B $17.25/hr 224.25 

F. Chong 30 hrs 0 $17.25/hr 517.50 

Reproduction, Office Supplies & Shipping Costs 250.00 

TOTAL REPORT COSTS 
TOTAL REPORT & FIELD COSTS 

$ 3,251.75 
$41,640.10 

Work to be applied as follows: 

Lake Fr Crown Grant to Northeast Group 
Surf One etc. to Southwest Group (copy of Notices to 

Group are attached) 

Fieldwork August to October, 1986 

Northeast Group 78% of  total $29,942.91 to P.A.C. 
Southwest Group 22% o f  total $ 8,445.44 to Bear 1,2,3 

Report October, 1986 to April, 1987 

Northeast Group 72% of total 
Southwest Group 28% of total $ 900.00 to Bear 1,2,3 

$ 2,350.00 to Jen 3,4 

As per Statements of Exploration & Development: 

1. Portable Assessment Credit - Surf Inlet Mines Ltd. $29,942.91 
2. Southwest Group - Fieldwork $8,445.44 

- Report 900.00 
TRM Engineering Ltd. P.A.C. Withdrawl 2,754.56 

12,100.00 
3. Northeast Group - Report . 2,350.00 

650.00 TRM Engineering Ltd. P.A.C. Withdrawl 
3,000.00 
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Ministry of Energy, Mines and Petroleum Resources 
MINERAL RESOURCES BRANCH-TITLES DIVISION 

MINERAL ACT 

QTICE TO GROUP 

RECEIVED 

y-J:J y/ '1gjG; i 
1 

. A Mining Division . . . . . . .  %?'??.q . . . . . . . . . . . . . . . . . .  Location . . .  .!?ri.cl cl??$. .&!$A\ I$!+?. . . . . . .  
Name of group . . . . . . . .  .~*!d.~~.@.~!--. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Map No. . .to.q I+. /zd 

We, the unclcrsiyned owners" of t h e  following adjoining claims, desire to group them according to the provisions of 
thc Mineral Acf :- 

. . . . . . .  awr. . I .  . . . . . . . . . . . . .  

. . . . . . .  b.c!c.. .c. .  . . . . . . . . . . .  

. . . . . .  Bet!,: . .3: . . . . . . . . . . .  

. . . . . .  Shes t  A?<??-. .?. 

. . . . . . . .  ~.V.V.+=. . . . . . . . . . . .  

. . . . . . . .  ao'?u.?zn. . . . . . . . . . . . . . .  

. . . . . . .  A.-\.LiC.c?QCl;'.s.. . . . . . . .  

. . . . . . . .  S C A p ! ! ,  . . . . . . . . . . . . . .  

. . . . .  .L :h.k .To93 b.. . . . . . . .  

. . . . . . . .  BcoLd~!~ . -4r . .  

. . . . . . .  .5~0!15W .'Fr. . . . . . . . .  

. . . . . . .  , 5 e U  .Loo. .!=r. . . . . . . . .  

. . . . . . . .  .%\! f. .One-. . . . . . . . . .  

. . . . . . . .  SGC!:. . \ W Q . .  . . . . . . .  
-- 

Month 
NAME OF C L A I M  I ;oi;; I Record No. 

r .I.J. 
.'.?. 
.20 

I 
. I .  . 

. . I . .  
I 
! . .  
I 
! . .  

! .  . 
. I .  . 
.I.. 

. . . . . . . . .  

1 

. . . . . . . . . .  

. . . .  .zz7. I 

. . . .  ,2222. 

. . . .  zz2.3.. 

. . .  .\.9 3.9. 

. . . .  . 
. .  .!I:. 

. .4. 
. . . .  .I. . 

. . . .  .I9 B L .  

. . . .  .1.'?BS . .  

. . . .  .I.?%. . .  

. . . . .  {.9 B?. . .  

. . . . .  19.68. . 

. . . . . .  19 s9 

. . . . .  51.7Y. . 
. . . . .  ,5.r 7.3. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  SCdls-. . . .  .k 8. . . . . . .  

. . . . . . . . .  .Bee.. . . . .  !- !?.'5,. 

. . . . . . . . .  .i3heb@.l) . .  Ir-tL19.3. 

. . . . . . . . .  .so. ci. . . .  L w.Li 

. . . . . . . .  . . . .  !-:zL!aL\. 

OJiW.. . . .  L.ZZ:r.. 
.M P! c 1.9 

.GI-cl(?!Je.. c\O Ib 
. . . . . . . . . .  
. . . . . . . . .  . . . . . . . . .  

. . . . . . . . .  .E+~c:bi~.r. . .  .L: 9. 

. . . . . . . .  Ldqxo.de..n ce  . t-\r 

. . . . . . . . . . . . . . . . . . . .  L . 2 G  

- 

I 
. .  .L  . 

I 
. .  .\. . 

. .  . I .  . 

. .  . I .  . 

. . 1 . .  

. . I . .  

. . z. 

. . 3. 

. . . . .  

. . . . .  

.I. . . .  Cr-own L7N-4. . . . .  

. 1 . .  . . . . . . . . . . . . . . . . .  

. .  .I. . . . . . . . . . . . . . . . . . .  

. . . .  I. . . . . . . . . . . . . . . . . . .  

. . .  I. . . . . . . . . . . . . . . . . .  

. . !  . . . . . . . . . . . . . . . . . . .  

. . . . .  1. . . . . . . . . . . . . . . . . . .  

. . . . .  1 . . . . . . . . . . . . . . . . . .  I . . . . . . . . . . . . . . . . .  . I . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SIGNATURE OF OWNER. 

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  

Free Miner 
Certificate No. 

. . . . . . . . . . . . .  

. .zx318J. .  . 
,?.?4.334. . . . .  
.zzQ.-lB.l. . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
. .  drS.% s . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  

. . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  

. . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  






































