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5 .  SUMMARY AND RECOMMENDATIONS 

The Yellowjacket Property and vicinity, on Pine Creek, are underlain 
by Permian and Pennsylvanian greenstones and related sediments, intruded by 
serpentinized ultramafic rocks. Information from both diamond drilling and 
geophysical surveys indicates that Pine Creek follows a major fault zone 
which trends about 250 degrees. This fault zone, and its associated 
cross-faults, have been activated and re-activated several times. Fracture 
permeability resulting from the faulting has formed a plumbing system for 
hydrothermal fluids which have produced quartz-carbonate alteration of 
varying intensity. 

Free gold is carried by some quartz veins. In the Yellowjacket Zone, 
diamond drilling encountered significant gold mineralization with grades of 
up to 17.9 g Au/tonne over 3 meters. The gold is coarse, and difficult to 
assay due to a nugget effect. 

Results of the drilling within the Yellowjacket Zone have been en- 
couraging, but drilling has not yet been sufficient to determine the 
dimensions of the mineralized zone or estimate its tonnage. Further 
diamond drilling is required to delineate it. 

Drilling outside of the Yellowjacket Zone has not encountered signifi- 
cant mineralization. 

Geophysical surveys have suggested that the Yellowjacket Zone may be 
locallized near the intersection of two lineaments, presumed to be fault 
zones. Similarly favourable structural zones elsewhere on the property may 
be good exploration targets. Due to limited outcrop these cannot be tested 
by surface prospecting. A program of exploration drilling using a reverse 
circulation rig is suggested for testing such targets. 
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1. INTRODUCTION 

1.1 Location and Access 

L 

rp 

i 

The Yellowjacket property is located in the valley of Pine Creek, 
about 9 km. east-northeast of the village of Atlin in northern British 
Columbia. It is on NTS map sheet 104N.12, in the Atlin Mining Divi- 
sion. 

Pine Creek is an historic and continuing placer gold producer 
served by a well-maintained gravel road. The center of activity on 
the Yellowjacket property is about 12 km. by road from Atlin. 

1.2 Property Definition 

1.2.1. History of the Property 

The following history is taken from Watkins 6 Atkinson, 
1985 : 

Several quartz veins carrying free gold were located 
along the course of Pine Creek in 1899 by placer miners. 
The Nimrod Syndicate tied up the discoveries and shallow 
shafts were sunk on the Yellowjacket showing (B.C. Dept. 
Mines Annual Reports; 1902, p. 984;  1903, p. H38; 1904 p. 
H44; and 1933, p .  A78-A79), the Rock of Ages showing (B.C. 
Dept. Mines Annual Reports; 1903, p. H38 and 195, p .  678) 
and the Red Jacket showing (B .C .  Department of Mines Annual 
Reports; 1901, p. 759 and 1905 p. G77-678). Development 
work was discontinued in 1903 or 1904. 

In the years that followed, all surface features 
related to the early development of these showings were 
destroyed by placer mining. The exact locations of the 
original discoveries are not known. 

In 1983, local prospectors staked the area of the old 
discoveries. The claims were optioned to Canova Resources 
and Tri-Pacific Resources of Vancouver. These companies 
carried out programs of ground geophysics, diamond drilling 
and rotary drilling in 1984 and 1985. 

1.2.2. Owner and Operator 

The exploration described in this report was carried 
out during 1986 by Homestake Mineral Development Company 
under the terms of an option agreement with Canova Resources 
Ltd. and Tri-Pacific Resources Ltd. Homestake is the 
operator and the owner of record. 
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1 . 3  

1.2.3.  Property Terminology 

Throughout this report, the term "Yellowjacket Proper- 
ty" is used to describe those claims which are included in 
the North and South groups (see Appendix 6). The term 
"Yellowjacket Zone" is used in a much more limited sense to 
describe an area restricted to the Arent 1 and Arent 2 
mineral claims, near the eastern end of their common bounda- 
ry (see Figures 2 ,  4 ) .  It lies between diamond drill holes 
86-8 and 86-10. It is believed that the "Yellowjacket Zone" 
corresponds to the original Yellowjacket Showing, discovered 
in 1899. 

1.2 .4  Economic Potential 

Lode gold mineralization is contained within quartz 
veins and zones of silicification in altered serpentinites. 
The free gold is locally high grade but much work remains t o  
be done in order to evaluate its economic potential. 

The property is favourably situated, with a road 
through its center. It would be relatively easy to develop 
an infrastructure in this area if it were found to be 
warranted. 

Work Completed 

1 . 3 . 1 .  Diamond Drilling 

During the period May 1986 to October 1986, 14 diamond 
On drill holes were completed for a total of 2,250 meters. 

a per-claim basis, the drilling was distributed as follows: 

Arent 1 : 330 m. 

Arent 2: 329 m. 

1.3.2. 

Wedge Fr: 450 m. 

Beama: 627 m. 

Tip : 381 m. 

Cal 11: 133 m. 

The diameter of most of the core drilled was 63.5 mm 
(Ha) .  In some instances it was necessary to reduce the size 
of the core to 47.6 mm (NQ) in order to continue a hole in 
difficult ground. 

Airborne Geophysical Survey 

An airborne geophysical survey which included total 
field magnetics ,and VLF EM was flown over much of the valley 
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of Pine Creek. In total, 657 line kilometers were flown. 
Of those, 256 kilometers were over claims covered by this 
report. 

Survey specifications were: 

nominal line spacing 125 m. 

flight direction 343 degrees 

mean terrain clearance 
VLF instrument 
magnetometer 

65 meters 
63 meters 

1.3.3. Line Cutting 

89.4 kilometers of surface grid lines were cut. Of 
these, 88.2 km. were on claims covered by this report. The 
grid was used for geophysical surveys, geological mapping 
and locating drill holes. 

Grid specifications were: 

line spacing: 
station interval: 

100 meters 
20 meters 

1.3.4. Ground Geophysical Surveys 

Magnetics and VLF 

All of the grid was covered by a combined magnetometer 
and VLF EM survey. The magnetometer survey included measu- 
rements of both the total magnetic field and the magnetic 
field gradient. 

IP Survey 

Part of the gri.d, 6.56 km, was covered by an IP survey. 
Its purpose was to test the IP response of the mineralized 
zone. 

1.3.5. Metallurgical Testing 

A composite sample composed of 5 ssmples from DDH 
YJ 86-6,  weighing a total of 15.176 kg, was subjected to 
preliminary metallurgical testing, in order to get an early 
indication as to whether there would be any problems in 
extracting the gold from the gangue minerals in a production 
situation. 
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1.4 General Geological Setting 

The following discussion is adapted from that in Watkins and 
Atkinson (1985): 

The Yellowjacket property lies near the western edge of the 
northwest trending Atlin Terrane, which is underlain by upper Paleo- 
zoic oceanic crust (Monger, 1975). It is correlated with the Cache 
Creek Group rocks of southern and central British Columbia. Within 
the Atlin Terrane basaltic flows are overlain by chert and thick, 
shallow-water carbonate rocks. Discordant granitic plutons range in 
age from late Jurassic to early Tertiary. Remnant Tertiary volcanic 
and sedimentary rocks are found throughout the area. 

Within the Atlin Terrane, large ultramafic bodies define a 
discordant belt trending across the tectonic fabric of the terrane. 
The Yellowjacket Property lies at the contact of such an ultramafic 
body with greenstones of the Cache Creek Group, along a northeast 
trending fault in the valley oE Pine Creek. 

GEOPHYSICAL SURVEYS 

2.1 Airborne Geophysical Survey 

2.1.1. Total Field Magnetics 

Litholoeic EXDreSSiOn 

The area covered by the airborne survey is underlain by 
3 major lithologic divisions, which have differing magnetic 
characteristics, Those three divisions are: 

1. Pennsylvanian and Permian greenstones with intercalated 
sediments of the Cache Creek Group. 

2. Serpentinized ultramafic intrusive rocks, the Atlin 
Intrusions, with ages roughly similar to the Cache 
Creek Group. 

3.  Jurassic granitic intrusions. 

The Cache Creek rocks have a magnetic field strength of 
under 58,000 gammas, displaying a regular, smooth pattern of 
contours with few "hulls eyes". 

The serpentinites have a field strength in the range 
58,000 gammas to more than 59,000 gammas, and show an 
irregular pattern of contours with many "bulls eyes" cen- 
tered on both strong highs and strong lows. The lows may 
represent zones of carbonate or quartz-carbonate alteration. 
It is also probable that at least some of the zones of lower 
magnetic susceptibility within the serpentinite are due to 
remnants of unserpentinized pyroxenite. 
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The field strength of the Jurassic granitic rocks lies 
between about 58,000 gammas and 58,800 gammas, with a fairly 
regular contour pattern whose outlines approximate those of 
the intrusive bodies, 

Structural Expression 

At least two strong structural trends are high-lighted 
by the trends of magnetic highs related to serpentinites. 
The strongest such trend is displayed by an alignment of 
highs along Pine Creek at about 250 degrees. The individual 
highs themselves tend to be elongated at about 315 to 320 
degrees. It may be that the 250 degree structure along Pine 
Creek is the locus of intrusion but that individual intru- 
sions are controlled by 315 degree structures. 

These structural trends are marked not just by magnetic 
highs but also by saddles, lows and abrupt changes in 
directions of contours. 

A major zone of low field strength coincides with the 
valley of Spruce Creek, at about 305 degrees. It is the 
most distinct trend to be revealed by the entire survey. 
The significance of this is not fully understood but it may 
represent a major structural feature. It seems to separate 
two structural regimes, one to the northeast where the 250 
degree and 315 degree trends are apparent and one to the 
southeast where the latter trends are not readily apparent. 

It is interesting to note that the Yellowjacket minera- 
lized zone is located near the intersection of the 250 
degree Pine Creek structure and one of the 315 degree 
structures, on the flank of a strong magnetic high. 

2.1.2. Vertical Gradient Magnetics 

Lithologic Expression 

The three major lithologic units distinguished by the 
total field magnetic map are equally apparent on the verti- 
cal gradient map. The gradient contours are relatively flat 
in the area underlain by Cache Creek rocks, ranging from 
-5 nT/m to +5 nT/m. In areas underlain by serpentinite the 
contours are complex, ranging from -20 nT/m to +50 nT/m. 
Many "bulls eyes", both low and high, are present. 

Structural Exmession 

The 315 degree and 250 degree trends noted in the above 
discussion of the total field magnetics are also apparent in 
the vertical gradient contours. The Yellowjacket zone is at 
the intersection of a 315 degree and a 250 degree structure. 
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2.1.3. 

Another structural direction marked by gradient lows, 
is apparent at about 340 degrees. This trend is common 
everywhere on the map. Unfortunately, it is almost parallel 
to the flight lines, so there is some questions as to its 
validity. 

A zone of near-zero magnetic gradient coincides with 
Spruce Creek. 

VLF-EM 

The only conductive rock type known to be in the survey 
area is graphitic argillite which forms part of the Cache 
Creek Group. It is believed that most of the VLF responses 
in the survey area are due either to these graphitic 
argillites or to structures, such as faults. 

Most of the VLF responses have a general east-northeast 
trend. The fact that more northerly and northwesterly 
trends are not apparent is probably partly due to the choice 
of Hawaii as a transmitter station and the northwesterly 
direction of the flight lines. 

The 250 degree structural trend along Pine Creek that 
was apparent in the magnetic data is confirmed by the VLF. 
One such response passes through or near the Yellowjacket 
Zone and may reflect the fault which localizes the zone. 

South of Pine Creek are several VLF conductors with a 
trend of about 230 to 240 degrees. These may represent 
conductive horizons within the Cache Creek, probably graphi- 
tic argillites. 

2.2 Ground Geophysical Survey 

The ground geophysical survey included total field magnetic, 
magnetic gradient and VLF-EM surveys. Detailed specifications of the 
survey are provided in a report by A. Scott, included as Appendix 2 to 
this report. The purpose of the survey was to obtain detailed infor- 
mation on some of the features noted in the airborne work. It covered 
the same area as the cut grid, including the Yellowjacket Zone and 
part of the North and South claim groups. 

The Arent Claims have been covered by an earlier magnetometer and 
VLF survey (Watkins and Atkinson, 1985). Coverage of the Arent Claims 
was repeated as part of the larger survey done for Homestake, as the 
earlier work had not revealed the same types of features as are 
apparent in the airborne geophysics, and because the earlier survey 
had not included any gradiometric information. 
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2.2.1. Results of Magnetometer Survey 

Much of the area covered by the ground magnetic survey 
is believed to be underlain by serpentinite. Its magnetic 
expression is as noted from the airborne data, with a highly 
variable field strength in the range 58,000 gammas and a 
59,000 gammas. Contour patterns are irregular, with many 
high or low "bulls eyes". 

South and west of the serpentinite, areas underlain by 
greenstone and sediments show less magnetic relief, with a 
field strength in the range 57,200 to 58,100 gammas. 

The Yellowjacket Zone lies in a magnetically low 
embayment" in the serpentinite, on the flanks of a high. I 1  

Structural trends are more easily interpreted from the 
gradiometer map than from the total field map. The strong- 
est directions of magnetic "lineaments" are similar to the 
two sets noted on the airborne maps, about 250 degrees and 
about 310-315 degrees. Those drill holes in which the best 
mineralization was encountered on the Yellowjacket zone are 
near an intersection of a 250 degree structure and a 310 
degree structure. 

2.2.2. Results of VLF Survey 

For the purpose of interpretation the ground VLF 
results are viewed as contoured Fraser Filtered plots. The 
results confirm that within the grid area the strongest 
geophysical "lineament" trend is oriented at about 250 
degrees. That trend is particularly evident in a high 
conductivity zone with a strike length of about 2 km. which 
passes 25 m. to 75 m. south of the Yellowjacket zone. 

Another set of conductivity highs tends to be oriented 
at about 270 degrees. Lineaments of this set intersect 
lineaments of the 250 degree trend at several locations but 
apparently do not displace it. 

One feature evident in the VLF data that was not 
brought out by any of the other surveys is a tendency for 
series of conductivity highs to be aligned at about 220 
degrees. Each individual high is elongated in the 250 
degree or the 270 degree direction but the centroids of the 
highs tend to line up with each other at about 220 degrees. 
EM lineaments with this trend appear in some instances to 
displace or disrupt lineaments with the 270 degree trend, 
but  not those with the 250 degree trend. 
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2 . 3  IP Test Survey 

6 . 2 6  kilometers of I P  survey were completed over the Yellowjacket 
Zone on parts of the Arent 1, Arent 2, Wedge Fraction and Beama 
claims. The purpose of these test was to determine whether the 
mineralized zone has an TP signature. 

In fact, the mineralized zone has no IP signature. It is an area 
of anomalously low chargeability, less than 5 millivolts/volt, and 
moderate resistivity, in the range of 150 to 500 ohm meters. South of 
the mineralized zone, chargeabilities and resistivities are moderate 
to high, while north of it chargeabilities are low to moderate. 

The IP survey specifications and results are discussed in a 
report by Alan Scott that is attached as Appendix 3 to this report. 

3 .  DIAMOND DRILLING 

Drill logs are included as Appendix 5 of this report. Simplified 
sectional views of the drill holes appear as Figures 5a through 5n. 

Brief summaries of the results follow: 

3 . 1  Lithologies 

Twelve distinct lithologic units have been defined in drill 
core. These are summarized here. More detail-ed descriptions are 
found in the drill logs. 

1. Basalt: Rocks tentatively identified as basalt were 
found in only two holes, YJ 86-17 and 
YJ 86-19. Some of the "greenstones" of other 
holes may in fact be altered basalts. 

The basalts are very fine grained, dark 
green, highly chloritized rocks that are 
usually adjacent to mafic or ultramafic 
intrusive rocks. Veins and fracture coatings 
of serpentine are common within the basalt, 
but the serpentine is not pervasive, as it is 
in the ultamafics. 

2 .  Serpentinite: Serpentinite was encountered in almost every 
drill hole. It is a product of the 
alteration. of ultramafic rocks and in many 
instances serpentinite can be seen to grade 
in to less altered pyroxenite or dunite. It 
is characteristically highly magnetic, 
containing up to 10% magnetite. 

The most common serpentine mineral present is 
antigorite, with lesser lizardite and a few 
seams of chrysotile. 
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3. Completely 
A1 t ered : Most of the drill core shows some evidence of 

alteration. In those instances in which the 
original minerals present have been comple- 
tely removed or replaced by alteration the 
rocks are assigned to unit 3. The one 
exception to this is serpentinite, which 
although strictly speaking an alteration of 
ultramafic rocks, is considered a rock type 
in it3 own right. 

The types of alteration which most commonly 
comp I. e t e ly change the rock are 
carbonatization and silicification. In the 
case of carbonatization, serpentinite is 
altered to magnesite or magnesian dolomite, 
with variable amounts of talc, tremolite and 
quartz . 
Pervasive silicification is much less common 
than carbonate alteration, and also less 
common than quartz veining, but it is found 
locally in some of the volcanic rocks, and 
extensively within serpentinite in holes DDH 
YJ 86-15, and YJ 86-16. 

Other alteration minerals noted locally are 
brucite, sericite, chlorite, biotite and 
mariposite, but none of these ever completely 
replace original rock types. 

4. Mafic Intrusive 
Rocks : 

4a. Diabase: Diabase dikes have been noted in most of the 
drill holes in the Yellowjacket Zone and 
elsewhere. Diabase, together with gabbro, is 
one of the major rock types in holes 
DDH YJ 86-15 and DDH YJ 86-16. 

The degree of alteration of diabase is highly 
variable. In the Yellowjacket Zone most of 
it shows some evidence of chloritization, 
carbonatization and locally silicification. 
In holes 15 and 16 there are numerous veins 
of white, unmineralized bull quartz. 

4b. Gabbro: Gabbro was encountered mainly in holes 15 and 
16, where thick sections of gabbro and 
diabase alternate. The mode of occurrence 
suggests a massive gabbro cut by numerous 
diabase dikes. The gabbro is relatively 
unaltered except for abundant, unmineralized 
white veins of bull quartz. 

PAGE 10 



5. 

6 .  

7. 

8. 

9. 

10. 

11. 

12. 

Feldspar 
Porphyry: 

Syenite : 

Diorite : 

Greenstone: 

Andes it e : 

Pyroxenite: 

Graphitic 
Chert: 

Argillites: 

Feldspar Porphyry, seen in holes 9, 12 and 
17, is usually a very finely crystalline to 
aphanitic green rock with up to 10% millimet- 
ric feldspar phenocrysts. It is probably 
andesitic in composition. 

Rocks identified as syenite in holes 13 and 
16 are dikes composed primarily of feldspar 
with variable amounts of biotite and/or horn- 
blende. They are not intensely altered. 

A 1-meter dike in hole 18 is dioritic in 
composition and texture. 

Greenstone is used as an all-inclusive field 
term €or chloritized volcanic rocks which may 
range in composition from basalt to andesite. 
The term was used only where a more 
diagnostic description was not possible. 

Rocks identified as andesite are fine grained 
green volcanic rocks made up primarily of 
plagiocl.ase feldspar with 10% to 15% quartz 
and a mafic suite that may include 
hornblende, chlorite and/or biotite. Holes 
11, 12 and 15 encountered significant 
intersections of andesite. 

For the purpose of logging, two sub-units of 
andesite have been distinguished, based on 
the predominant phenocrysts. These are 9a, 
Hornblende Andesite, 
Feldspar Porphyry. 

Locally , remnants 
pyroxenite are found 
This is not common in 
but is more so in the 
16. 

In one drill hole, 

and 9b, Andesite 

of unserpentinized 
within serpentinites. 
the Yellowjacket Zone 
area of holes 15 and 

86-19, very minor 
graphitic chert was encountered. Its 
presence may be the explanation for a VLF EM 
anomaly which was the target fo r  that drill 
hole. 

About 1 meter of locally graphitic argillite 
was encountered in hole 19. 
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3 . 2  Structural Geology 

Within the Yellowjacket Zone, all of the rocks have been 
subjected to several episodes of brittle fracturing. The 
detailed history of this deformation has not been worked out. 

There are at least 3 stages of fracturing healed by veins. 
The vein mineralogies are highly variable from place to place, 
with calcite, iron or magnesian carbonates, talc and quartz being 
the most common. In different places, any one of these vein 
types can be seen to cross-cut any of the others, indicating that 
the paragenesis of the veins is complex. 

Following emplacement of the veins was at least one episode 
of fracturing that has not healed, leaving the rocks in the 
Yellowjacket Zone shattered and broken. Densities of unhealed 
fractures are commonly as high as 50 per meter in drill core. It 
is not possible to determine the geometry of the fault systems 
from the chaotic fracturing of the core. Their overall geometry 
is more easily interpreted from geophysical information. 

It is believed that the brittle information of rocks in the 
Yellowj acket Zone was produced by movement along an 
east-northeast fault system paralleling Pine Creek, and along 
associated cross-faults. Early brittle deformation created the 
fracture permeability which provided channelways for hydrothermal 
fluids. 

No conclusive evidence of ductile deformation has been noted 
anywhere in the drill core. 

3 . 3  Mineralization 

Mineralization in the Yellowjacket Zone consists of coarse 
gold contained in quartz veinlets. Typical gold-bearing quartz 
veinlets are bluish grey, one or two centimeters in thickness and 
enveloped with a centimeter or so of "bleaching". The 
"bleaching" is most probably sericitization. 

Gold mineralization grading 3 g. Au/tonne or better over 
significant widths is situated in those zones in which the quartz 
veinlets are frequent enough to form a stockwork. Some of the 
gold is visible and most of the gold particles are greater than 
150 microns in size. 

The gold is not directly associated with sulphide minerals. 
There may be a slight increase in pyrite content of the rock, 
from a background of only traces to 1% or 2%, in the vicinity of 
gold mineralization, but pyrite is not a reliable guide. Other 
minerals found in small amounts in the vicinity of gold are 
arsenopyrite and gersdorffite. Millerite has been noted in 
altered ultramafic rocks but has no apparent correlation with 
gold. 
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The most significant gold mineralization is in volcanic 
rocks or dike rocks, which are brittle and susceptible to 
fracturing. Serpentinites, even carbonatized ones, are not 
preferred hosts for gold, although some of the best intersections 
have been at or near volcanic/serpentinite contacts. Only in 
hole 9 was a significant gold intersection obtained within 
quartz-carbonate altered serpentinite; 7.2 g. Au/tonne over 
1.52 m. 

Table 1 summarizes the best gold intersections from holes 
86-6 through 86-19. Detailed assay information is available in 
the logs, attached to this report as Appendix 5. 

TABLE 1 

SUMMARY OF ASSAY RESULTS 

Hole No. 

(Some of the assay results reported below are composites 
of more than one assay interval) 

DDH 86-6 

DDH 86-7 

DDH 86-8 

DDH 86-9 

DDH 86-10 

DDH 86-11 

DDH 86-13 

DDH 86-14 

DDH 86-15 

DDH 86-16 

me t er s g Au te 
from - to length 

76.63 80.77 
85.34 88.39 

108.81 111.86 

4.15 
3.05 
3.05 

1.34 
17.93 
4.70 

41.61 44.50 2.90 7.78 

59.13 63.25 4.11 0.37 

50.75 54.10 3.35 10.73 
61.26 62.79 1.52 7.20 

40.39 41.45 1.07 0.51 
65.23 66.75 1.52 0.82 

182.00 187.40 5.40 0.59 

115.35 116.43 1.08 1.75 

32.00 34.00 2.00 0.48 
89.20 92.46 3.26 0.40 

17.75 19.70 
92.80 94.80 

1.95 
2.00 

0.31 
0.31 

1.83 4.00 2.17 0.31 
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4 .  METALLURGICAL ASSESSMENT 

Homestake arranged for some preliminary metallurgical testing of a 
composite sample of mineralized drill core from DDH YJ 86-6. The purpose 
of this early testing was to determine in advance whether gold can be 
extracted from these mineralized rocks using conventional metallurgical 
techniques. 

To obtain a sample for metallurgical testing, laboratory rejects for 
assay samples 6-48 through 6-52 inclusive were obtained from Bondar Clegg 
and Company Ltd. These represent a core interval of 7.62 meters and 
together weighed 15,176 grams as received at Lakefield Research. 

Testing was done by Lakefield Research, as requested by John W. 
Fisher, a consulting engineer acting on behalf of Homestake. The initial 
results indicate the gold to be free-milling and easily recoverable by 
means of gravity concentration and flotation. An overall recovery of 95% 
of the gold was obtained. 

A brief summary by Mr. Fisher is included as Appendix 4 to this 
report. 
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1. INTRODUCTION 
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This  report describes an airborne geophysical survey carried out 

on behalf of Homestake Mineral Development Company by Aerodat 

Limited. Equipment operated included a high-sense Cesium 

magnetometer, a VLF-EM system, a tracking camera, and a radar 

altimeter. 

The survey area's western boundary was located along a part of 

the eastern shore of Atlin L a k e  where the town of Atlin is 

situated, a t  the northwestern corner of British Columbia. The 

survey was flown from August 14 to 17, 1986. A t  a nominal Line 

spacing of of 1 2 5  metres, 1 0 8  transverse lines and two t i e  l ines 

spanning 657 l ine kilometres were flown to  provide thorough 

coverage of the area. The quality of the recorded geophysical 

data was considered to be w e l l  within the specifications de- 

scribed in  the  contract. 

, 
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2. SURVEY AREA LOCATION 

Y 

Y 

m 

The survey area is depicted on the index map shown below. The 

f l i ght  l ine direction was almost north-south a t  an angle of 3 4 3  

degrees from the azimuth. 

Y 
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3. AIRCRAFT AND EQUIPMENT .---- 

3 .1  Aircraf t  

The helicopter used for t he  survey w a s  an  Aerospatiale 

A-Star 3 SOB. Installation of t he  geophysical and ancil lary 

equipment w a s  carried out by Aerodat. The survey a i r c r a f t  

w a s  flown a t  a mean te r ra in  clearance of 75 metres. 

3.2 Equipment 

3.2.1 VLF-EM System 

The VLF-EM system w a s  a Herz Totem 2A. This i n -  

strument measured the  total f i e l d  and quadrature 

components from two transmitting stations, providing 

two channels of both l ine  and orthogonal 

information. 

The sensor was towed i n  a bird 1 0  metres below the  

helicopter, 65 metres above the terrain.  The t ran-  . 
smitting station used for the  l ine  channels was NPM 

(Lualualei, Hawaii, 23.4 k H z ) .  For the  orthogonal 

direction, t he  primary station used was NLK (Seat-  

tle, Washington, 24.8 kHz) w i t h  NAA (Cutler, Maine, 

24.0 k H z )  received on Flights 1, 5, and 6 .  
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3.2.2 Magnetometer 

The magnetometer was a Scintrex Cesium optically 

pumped high sensitivity type. The sensitivity of the 

instrument was 0.2 gammas a t  a 0.2 second sampling 

rate. The sensor was towed i n  a bird 12 metres below 

the helicopter. 

3.2.3 Magnetic Base Station 

A Geometrics 8 0 3 proton precession magnetometer 

was operated a t  the base of operations to record 

diurnal variations of the earth's magnetic field. 

The clock of the base station was synchronized w i t h  

that of the airborne system to facil i tate later 

correlation. 

3.2.4 Radar Altimeter . 
A Hoffman H R A - 1 0 0  radar altimeter was used to 

record terrain clearance. The output from the i n -  

strument was a linear function of altitude for 

maximum accuracy. 
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3.2.5 Tracking Camera 

A Geocam tracking camera was used to record fl ight 

path on 35mm film. The camera was operated in  frame 

mode and the f iducial  numbers for cross-reference to 

the analog and digi ta l  data were imprinted on the 

margin of the film. 

3.2.6 Analog Recorder 

An RMS dot-matrix recorder was used to  display the 

data during the survey. In addition to manual and 

t i m e  fiducials, the following data was recorded: 

Channel 

ALT 

MAGF 

VOQ 

VOT 

VLQ 

V LT 

MAGC 

Input 

Radar Altimeter 

Magnetometer-Fine 

VLF-EM Quadrature - Ortho 

VLF-EM Total Field - Ortho 

VLF-EM Quadrature - Line 

VLF-EM Total Field - Line 

Magnetometer - Coarse 

. 

Scale 

1 0  ft./mm 

2.5 gamma/mm 

2. S%/mm 

2.5 %/mm 

2.5 %/mm 

2.5 %/mm 

125 gamma/mm 

P 
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3.2.7 Digital Recorder 

A Data I I C  data system recorded the survey on 

magnetic tape. Information recorded w a s  as f o l l o w s :  

Equipment - Interval 

VLF-EM 0 . 4  seconds 

Magnetometer 0.2 seconds 

Altimeter 0.4 seconds 

. 
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4. DATA PRESENTATION 
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4.1 Base Map and Flight Path 

A photomosaic base a t  a scale of 1:10,000 was prepared by 

enlargement of aerial photographs of the survey area. This  

base was used for both the navigation and flight path 

recovery in  conjunction w i t h  the 35 mm tracking f i l m .  

4.2 Total Field Magnetic Contours 

The aeromagnetic data was corrected for diurnal variations 

by subtraction of the digitally recorded base station 

magnetic profile. N o  correction for regional variation was 

applied. 

The corrected profile data were interpolated onto a regular 

grid a t  a 20m true scale interval using a cubic spline 

technique. The grid provided the basis for threading the 

presented contours a t  a 2 gamma interval. . 

The aeromagnetic data have been presented with flight path 

on a greyflex copy of the photo base map. 

4.3 Vertical Magnetic Gradient Contours 

The vertical gradient was computed from the total f ield 

magnetic data to obtain values i n  nanoteslas/metre. These 
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calculated gradient profile data were then interpolated 

onto a regular grid a t  a 20m true scale interval, again 

using a cubic spline technique. 

The gridded data were, in  turn, contoured a t  an interval of 

1 nanotesla per metre and pr'esented with f l ight  path on a 

greyflex copy of the photo base map. 

4.4 VLF-EM Total Field Contours 

The l ine VLF-EM total  f ie ld  signals from NPM (Lualualei, 

Hawaii) were also gridded a t  a 20 metre interval and and 

presented on a greyflex copy of the photo base map along 

with the  f l igh t  lines. 

4.5 VLF-EM Total Field and Quadrature Profiles 

The VLF-EM total  f ie ld  signal a s  w e l l  as the vertical 

quadrature component of the VLF-EM signal was compiled in  

profile form. The mean response level of the signal was 
. 

again removed for th i s  presentation. Also, the quadrature 

I 

1 

component was normalized to the north f l ight  heading. 

The VLF-EM profiles have been presented with f l ight  path 

on the photomosaic base a t  a scale of 1 % per millimetre. 
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5. GENERAL - INTERPRETIVE - CONSIDERATIONS 
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Total Field Magnetics 

The to t a l  f i e l d  magnetic maps show contours of t he  to t a l  f i e l d  

using a high sensi t ivi ty  magnetometer. Furthermore, a very 

f i n e  contour interval  of 2 nanoteslas w a s  used. 

/ 

The magnetic map is characterized by numerous magnetic fea tures  

and should be carefully correlated with existing geologic maps 
a 

-1 
7 
a: 

of t h e  area. Such correlations should prove extremely usefu l  for 

updating the known geology of the area. 

Measured Vertical Gradient 

The ve r t i ca l  gradient  map has the  inherent advantage of defining 

contacts between d i f f e ren t  lithologic uni t s  as w e l l  as enhancing 

shorter s p a t i a l  wavelength features  due to near surface bodies 

of f i n i t e  dimensions. Hence, the  ver t ical  gradient  map is a 

use fu l  supplement t o  the to ta l  f i e l d  map. . 

V L F  Electromagnetics 

The VLF-EM method employs the radiation from powerful military 

radio transmitters as the  primary signals. The magnetic f i e l d  

associated with the  primary f i e ld  is el l ipt ical ly  polarized i n  

the  vicini ty  of e lec t r ica l  conductors. The Herz Totem uses  

1 
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three coils i n  t h e  X ,  Y, Z configuration to measure the total  

f i e ld  and vertical quadrature component of the polarization 

ellipse. 

The relatively high frequency of VLF ( 15-25)  kHz provides high 

response factors for bodies of l o w  conductance. Relatively "dis- 

connected" sulphide ores have been found to produce measureable 

VLF signals. For the same reason, poor conductors such a s  

sheared contacts, breccia zones, narrow faults,  alteration zones 

and porous f l o w  tops normally produce VLF anomalies. The method 

can therefore be used effectively for geological mapping. The 

only relative disadvantage of the method lies i n  its sensitivity 

to conductive overburden. In conductive ground the depth of 

exploration is severely limited. 

The e f f e c t  of strike direction is important i n  the sense of the 

relation of t h e  conductor axis relative to the energizing 

electromagnetic field. A conductor aligned along a radius drawn 

from a transmitting station w i l l  be i n  a maximum coupled 

orientation and thereby produce a stronger response than a 

similar conductor a t  a different strike angle. Theoretically, it 

would be possible for a conductor, oriented tangentially to the 

transmitter to produce no signal. The most obvious e f f ec t  of t h e  

strike angle consideration is that  conductors f avourably 

. 
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oriented w i t h  respect to the transmitter location and also near 

perpendicular to the f l ight  direction are most clearly rendered 

and usually dominate the map presentation. 

The total  f i e ld  response is an indicator of the existence and 

position of a conductivity anomaly. The response w i l l  be a 

maximum over the  conductor, without any special f i l tering, and 

strongly favour the upper edge of the conductor even i n  the case 

of a relatively shallow dip. 

The vertical  quadrature component over steeply dipping sheet - 

l i k e  conductor w i l l  be a cross-over type response w i t h  the  cross- 

over closely associated with the upper edge of the  conductor. 

The response is a cross-over type-due to the f a c t  that  it is the 

vertical  rather than total  f ie ld  quadrature component tha t  is 

measured. The response shape is due largely to geometrical 

rather than conductivity considerations and the distance between 

the maximum and minimum on eithex: side of the cross-over is 

related to target  depth. For a given target geometry, the larger 

th i s  distance the greater the depth. 

, 

The amplitude of the quadrature response, as opposed to shape is 

function of target  conductance and depth a s  well a s  the 
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conductivity of the overburden and host rock. As the primary 

f ie ld  travels down to the conductor through conductive material 

it is both attenuated and phase shifted i n  a negative sense. The 

secondary f i e ld  produced by th i s  altered f ie ld  a t  the target 

also has an associated phase shift .  This phase sh i f t  is positive 

and is larger for relatively poor conductors. This secondary 

f ie ld  is attenuated and phase shifted in  a negative sense during 

return travel to the surface. The net e f f ec t  of these 3 phase 

sh i f t s  determine the phase of the secondary f ie ld  sensed a t  the 

receiver. 

A relatively poor conductor i n  resistive ground w i l l  yield a net 

positive phase shif t .  A relatively good conductor in  more 

conductive ground w i l l  yield a net negative phase shif t .  A 

combination is possible whereby the net phase s h i f t  is zero and 

the response is purely in-phase w i t h  no quadrature component. 

. 
A net positive phase s h i f t  combined with the geometrical cross- 

over shape w i l l  lead to  a positive quadrature response on the 

side of approach and a negative on the side of departure. A net 

negative phase s h i f t  would produce the reverse. A further sign 

reversal occurs with a 1 8 0  degree change in  instrument 

orientation a s  occurs on reciprocal Line headings. During 
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digi ta l  processing of t h e  quadrature data for map presentation 

t h i s  is corrected for by normalizing the sign to one of the 

f l ight  Line headings. 

Respectfully submitted, 

AERODAT LIMITED 

November, 1986 

58631 

. 

Richard D.C. Y e e  

P.Eng., Geophysicist 
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1. I N T R O D U C T I O N  

f lagnetoaeter and VLF-Efl  surveys  nere  conducted over t h e  west p o r t i o n  of 
the  Yel lonjacke t  P r o p e r t y ,  A t l i n  Area, B.C.  on behal f  of Hoaestake Hinera l  
Development Company, i n  t h e  p e r i o d s  October 13 t o  15, and 18 t o  20, 1986. 
T h e  work was performed b y  Alan S c o t t ,  Geophys ic i s t .  

Both t o t a l  f i e l d  and v e r t i c a l  g r a d i e n t  r a g n e t o r e t e r  r e a d i n g s  were taken  a t  
20 meter i n t e r v a l s .  All v a l u e s  n e r e  c o r r e c t e d  f o r  d i u r n a l  v a r i a t i o n  uming  
a f i x e d  base s t a t i o n  sampling a t  6 second i n t e r v a l s .  Only t h e  t o t a l  f i e l d  
r e s u l t s  a r e  presented  i n  t h i s  p r e l i m i n a r y  r e p o r t .  

S t a t i o n  N P H ,  L u a l u a l e i ,  H a n r i i ,  was u s e d  f o r  t h e  VLF-EM s u r v e y .  Readings 
of h o r i z o n t a l  f i e l d  s t r eng th ,  i n  phase,  and q u a d r a t u r e  n e r e  taken a t  20 
r e t e r  i n t e r v a l s .  Only t h e  i n  phase F r a s e r  f i l t e r e d  v a l u e s  a r e  presented 
i n  t h i s  p r e l i m i n a r y  r e p o r t .  

2 .  S U R V E Y  L O C C I T I O N  

The Yellowjacket Proper ty  is l o c a t e d  about 8 k i l o m e t e r s  e a s t  of A t l i n ,  
B . C .  Access i s  v i a  t h e  S u r p r i s e  Lake road.  

3. S U R V E Y  G R I D  A N D  SURVEY C O V E R A G E  

A t o t a l  of 36.8 l i n e  k i l o n e t e r a  were s u r v e y e d  over the west p o r t i o n  o f  t he  
Yel lowjacket  Proper ty  ( l i n e s  0 t o  22W). 

4 .  PERSONNEL 

Dave Carr and Ken f loir ,  geophysical  t e c h n i c i a n s ,  p e r . o r r e d  t h e  
survey u n d e r  t h e  s u p e r v i s i o n  of Alan S c o t t ,  Geophys ic i s t .  

i e l d  

P e t e r  Ronning, G e o l o g i s t ,  nas o n ' s i t e  d u r i n g  t h e  course  of the  survey on 
behalf  of Honertake Mineral Development Company. 
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5. INSTRUMENTATION 

A S c i n t r e x  lGS2 c o n f i g u r e d  t o  o p e r a t e  as a t o t a l  f i e l d  and v e r t i c a l  
g r a d i e n t  nagnetometer ,  and as a VLF-EM r e c e i v e r  was u8ed f o r  t h e  su rvey .  
A S c i n t r e x  HP4 s e r v e d  as t h e  base s t a t i o n  magnetometer and c y c l e d  a t  b 
second i n t e r v a l s .  Bo th  u n i t s  r e c o r d  a l l  neasu renen ts  i n  i n t e r n a l  memory. 
A11 magnetometer measurements were c o r r e c t e d  f o r  d i u r n a l  v a r i a t i o n  w i t h  
r e f e r e n c e  t o  t h e  base s t a t i o n .  

The s u r v e y  d a t a  was a r c h i v e d ,  processed,  and p l o t t e d  u s i n g  a Corona PPC 
400 mic rocomputer  r u n n i n g  t h e  S c i n t r e x  16s a p p l i c a t i o n s  s o f t w a r e  and 
p r o p r i e t o r y  s o f t w a r e .  

6. RECOHMENDATIONS 

A p r e l i m i n a r y  e x a m i n a t i o n  o f  t h e  t o t a l  f i e l d  magnetometer r e s u l t s  ( f i g u r e  
5 )  and o f  t h e  F r a s e r  f i l t e r e d  VLF r e s u l t s  ( f i g u r e  6) sugges ts  t h a t  t h e  
s u r v e y s  have d e f i n e d  s e v e r a l  ma jor  s t r u c t u r e s  t h a t  m e r i t  f u r t h e r  work as  
g o l d  e x p l o r a t i o n  t a r g e t s .  

The most p r o m i n e n t  o f  t h e s e  are:  

The s e r i e s  o f  magnet ic  lows t h a t  t r e n d  s o u t h  s o u t h e a s t  f r o n  2OOOW;lOOS 
t o  1lOOW; 1400S,  

The n o r t h e a s t  t r e n d i n g  VLF conduc to r  1500W;1750S t o  700W;1220S ( w h i c h  
i s  c o i n c i d e n t  w i t h  d magnet ic  l o w  t r e n d ) ,  

The s e r i e s  o f  magnet ic  lows t r e n d i n g  s o u t h  s o u t h e a s t  from 1400W;1600S 
t o  700W; 2020s. 

The p r o m i n e n t  b r o a d  magne t i c  h i g h  i n  t h e  n o r t h  e a s t e r n  p o r t i o n  o f  t h e  
g r i d ,  wh ich  i s  f l a n k e d  t o  t h e  e a s t  by  a s t r o n g  decrease i n  magne t i c  
background v a l u e s ,  o u t l i n e s  t h e  l o c a t i o n  o f  a more r a f i c  l i t h o l o g i c  u n i t .  

A d e t a i l e d  i n t e r p r e t a t i o n  o f  t h e s e  r e s u l t s ,  a l o n g  w i t h  t h e  v e r t i c a l  
g r a d i e n t  magnetometer and VLF p r o f i l e s ,  and c o r r e l a t i o n  t o  t h e  g e o l o g i c a l  
and geochemica l  d a t a  bases i s  recommended t o  s e l e c t  s p e c i f i c  t a r g e t s  f o r  
f u r t h e r  work. 

. 

R e s p e c t f u l l y  Submi t ted ,  

A lan  S c o t t ,  
Geophysi c i  s t  
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1. I N T R O D U C T I O N  

Induced p o l a r i z a t i o n  and r e s i s t i v i t y  su rveys  were conducted  over  p o r t i o n s  
o f  t h e  Y e l l o w j a c k e t  P r o p e r t y ,  A t l i n  Area, B.C. on b e h a l f  o f  Honestake 
H i n e r a l  Development Conpany, i n  t h e  p e r i o d  October  10 t o  12, 16, 17, 
1986. The work uas per fo rmed by A lan  S c o t t ,  G e o p h y s i c i s t .  

The p o l e  d i p o l e  e l e c t r o d e  a r r a y  was used on t h e  i nduced  p o l a r i z a t i o n  
su rvey ,  w i t h  an " a "  spac ing  o f  20 me te rs  and 'n" r e p a r a t i o n s  o f  1, 2, 3 ,  
4, and 5. The c u r r e n t  e l e c t r o d e  Was t o  t h e  n o r t h  o f  t h e  r e c e i v i n g  
e l e c t r o d e s  on a l l  su rvey  l i n e s .  

2. SURVEY LOCATION 

The Y e l l o w j a c k e t  P r o p e r t y  i s  l o c a t e d  about  8 k i l o m e t e r s  e a s t  o f  A t l i n ,  
B.C. Access i s  v i a  t h e  S u r p r i s e  Lake road.  

3. SURVEY G R I D  AND SURVEY C O V E R A G E  

A t o t a l  o f  6.26 l i n e  k i l o m e t e r s  were su rveyed  over  7 l i n e s  on t h e  
Y e l l o n j a c k e t  P r o p e r t y .  F o r  l o g i s t i c a l  reasons ,  t h e  nm5 s e p a r a t i o n  was 
dropped where t h e  l i n e s  c rossed  P i n e  Creek. 

4. PERSONNEL 

h l a n  S c o t t ,  G e o p h y s i c i s t ,  Was t h e  p a r t y  c h i e f  on t h e  su rvey  and o p e r a t e d  
t h e  IPR-11 r e c e i v e r .  

P e t e r  Ronning, G e o l o g i s t ,  was on c i t e  d u r i n g  t h e  cou rse  o f  t h e  s u r v e y  on 
b e h a l f  o f  Honestake H i n e r a l  Development Company. 
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5. INSTRUHENTATION 

A S c i n t r e x  I P R - 1 1  t i r e  d o r a i n  a i c r o p r o c e s s o r  based induced  p o l a r i z a t i o n  
r e c e i v e r  and a S c i n t r e x  IPC-7 2.5 kn t r a n s r i t t e r  n e r e  used on t h e  su rvey .  
The IPR-11 o p e r a t e s  on an a l t e r n a t i n g  square  nave t r a n s m i t t e d  c u r r e n t  
p u l s e  t r a i n ,  and samples t h e  decay c u r v e  a t  t e n  s e m i l o q a r i t h m i c a l l y  spaced 
t i n e s  a f t e r  c e s s a t i o n  o f  each pu lse .  A 2 second on/2 second o f f  p u l E e  
was used on t h e  survey.  The d a t a  i s  c o n t i n u a l l y  averaged u n t i l  t h e  
o p e r a t o r  i s  s a t i s f i e d  convergence has  occu r red ,  and i s  f i l e d  i n t o  s o l i d  
s t a t e  memory. The e i g h t h  s l i c e  ( f r o m  690 t o  1050 r i l l i s e c o n d s  a f t e r  
s h u t o f f :  r i d p o i n t  a t  870 r i l l i s e c o n d s )  i s  t h e  v a l u e  t h a t  has been p l o t t e d  
on t h e  p l a n s  and pseudosec t ions .  

The su rvey  d a t a  nas  a r c h i v e d ,  processed,  and p l o t t e d  u s i n g  a Corona PPC 
400 a i c r o c o r p u t c r  r u n n i n g  t h e  S c i n t r e x  S o f t  11 and p r o p r i e t o r y  s o f t n r r e .  
1111 c h a r g e a b i l i t y  responses  n e r r  s u b j e c t e d  t o  s p e c t r a l  a n a l y s i s  u s i n g  t h e  
S c i n t r e x  SPCTRH c u r v e  f i t t i n g  p r o c e d u r e  (Johnson, Geophysics, Vo l .  49, No. 
11 p.1993-2003). 

6. D I S C U S S I O N  OF RESULTS 

The su rvey  r e s u l t s  f o r  a l l  f i v e  s e p a r a t i o n s  a r e  p resen ted  i n  s t a n d a r d  
p s e u d o s e c t i o n  f o r a  ( l r 2 0 0 0  s c a l e )  on f i g u r e  1. The c h a r g e a b i l i t y  and 
r e s i s t i v i t y  v a l u e s  f o r  t h e  1st  and 2nd second s e p a r a t i o n s  a r e  a l s o  
p r e s e n t e d  i n  c o n t o u r  p l a n  f o r a  (1 :SOOO s c a l e )  as f i g u r e s  2 and 3 
( c h a r g e a b i l i t y )  and f i g u r e s  4 and 5 ( r e s i s t i v i t y ) .  

The S p e c t r a l  c h a r g e a b i l i t y  (Ho)  and t i r e  c o n s t a n t s  a r e  p r e s e n t e d  i n  
pseudosec t i on  f o r a  as f i g u r e  7. . T h e  v a l u e s  have n o t  been p l o t t e d  nhere  
t h e  f i t  t o  t h e  t h e o r e t i c a l  c u r v e  had an rms e r r o r  o f  g r e a t e r  t h a n  5%. 

The i n t e r p r e t a t i o n  o f  t h e  r e s u l t s  i s  r u a r a r i z e d  on f i g u r e  6. 

C h a r g e a b i l i t y  a n o a a l i e r  have been o r t e g o r i z e d  on t h e  pseudosec t ions  and 
t h e  i n t e r p r e t a t i o n  p l a n  as f o l l o w s :  

s t r o n g  c h a r g e a b i l i t y  h i g h  

t2izzq s o d e r a t e  c h a r g e a b i l i t y  h i g h  

L-j neak cha rgeab i  1 i t y  h i g h  

- --- neak, p o o r l y  d e f i n e d  c h a r g e a b i l i t y  h i g h  

R e s i s t i v i t y  h i g h s  have been i n d i c a t e d  on t h e  pseudosec t ions  and t h e  
i n t e r p r e t a t i o n  p l a n  as f o l l o n s :  
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A major change in lithology is interpreted to occur at the wavy line noted 
on the pseudosections and interpretation plan (figures 1 and 6 ) .  
Background resistivity and chargeability is generally moderate to high to 
the south of this line, and is generally low to inoderate to the north of 
this line. 

Seven chargeability anomalies have been identified on the interpretation 
plan by the numbers 1 to 7. 

Anomalies 4, 5, and 7 are all broad, moderate to strong chargeability 
highs. They are characterized by long time constants, and are coincident 
with moderate to high resistivity. A flat lying source (graphitic 
sediments?) is suggested by the shape yf these chargeability anomalies (in 
particular; line 1400E stations 340 to 440s and line 1800E, stations 860 
to 96051. Anomalies 4, 5, and 7 all lie to the south of the inferred 
break in lithology. 

Anomaly 6 similarly 1 es to the south of the inferred break in lithology 
and is coincident with high resintivity, but it is of lower amplitude and 
is characterized by short time constants. 

Anomalies 1 and 2 lie to the north of the inferred break. They are weak 
to moderate chargeability highs characterized b y  short time constants, and 
are coincident with moderately high resistivity. 

Anomaly 3 lies immediately north o f  the inferred break. The weak response 
on line 1200E is characterized by short tine constants and the moderate 
response on line 1300E is characterized by long tire constants. Anomaly 1 
is coincident with locally low resistivity. 

6. RECOHHENDfiTIONS 

Chargeability highs 4, 5, and 7 appear to represent a flat lying source(s1 
that is probably not of direct interest! to a gold exploration program. 

Anoralies 1, 2, 3, and possibly 6, are of more lirited extent and may 
represent local increases in sulphide content. Subject to a detailed 
correlation of these results to the geological and geochemical data bases, 
further investigation of these anomalies to determine i f  they carry gold 
values is recommended. 

Respectfully Submitted, 

CIlan Scott, 
Geophysicist 
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METALLURGICAL TESTING 



JOHN W, FISHER, P. ENG. 

I 8  September I986 

Homes t a ke M inera I Development Com pan y 
Suite 640 - I380 Burrard Street 
Vancouver, B.C. 
V6Z 2H3 

At tent ion: Mr. Peter Ronning 
Senior Exploration Geologist 

Dear Mr. Ronning: 

Lakefield Research have completed the tests done on a composite prepared from the 
five samples taken from the DDI-l YJ 86-6. Their report i s  enclosed with this letter. 

These initial results indicate the gold to  be free-milling and easily recoverable by 
means of gravity concentration and flotation processes (overall recovery = 95%). 

The samples sent to Lakefield were considerably coarser than IO mesh (approx. 60 to 
70% being plus 10 mesh). After preparing them to minus I O  mesh, the head samples 
cut for assay showed considerable variability and this is due to the presence of coarse 
free gold. However, the overall calculated head assay - from metallurgical testwork - 
compares well with the average of three separate assay head results. 

5.98 g Aultonne 
6.08 g Adtonne 

- I .e. Calc head from tests - 
Average assay head - - 

For routine assaying of drill core rejects, it certainly is advisable to screen out and 
assay separately the metallics which are retained, after pulverizing, on 100 or 150 
mesh screens. . 
At this stage, further testwork is not warranted. Your material i s  characterized by 
variable amounts of coarse free gold and recovery can be achieved by simple methods. 
As the drilling proceeds, it may be advisable to check samples for sulphide content i f  
visual indications suggest this may be variable. 

The flotation of gravity tails produced a low grade product and further work - at a 
later stage - will be necessary to determine the mast economic means for recovery of 
gold in this portion of the material. Iiowever, that should wait until your exploration 
work is further advanced and until there is a reliable estimate of tonnage and grade 
existing at the property. 

The Lakefield report includes a summary of the results and I have taken the liberty to 
make a simpler presentation of their pertinent data. It is shown on the attached sheet. 

811 - 543 Granville Street Vancouver, B.C., Canada - V6C 1x8 TeL (604) 687-3739 



Homestake Mineral Developmenl 
At tention: Mr. Peter Ronning 
September 18, 1986 
Page 2 

I trust you will find this satisfactory. If you need any further information, I will be 
pleased to discuss these data with you at your convenience. 

Yours sincerely, 

John W. Fisher, P.Eng. 

JWF/ke 
Att. 

. 



HOMESTAKE MINERAL DEVELOPMENT COMPANY 

Metallurgical Test  at Lakefield Research (August 1986) 
on a Compasite Sample (DOH YJ 86-6: 82.3 m. to 89.9 m.) 

Crushed rejects from each of the five samples were screened at I O  mesh. In all 
instances, these were found to be approximately 60 to 70% plus I O  mesh with larger 
particles at 1/4 inch. Al l  materials were crushed to obtain 100% minus IO mesh. 

After crushing, each sample was riffled to obtain a half portion and these were 
combined to produce a composite for testwork. The processes used and results 
obtained are outlined below. 

COMPOSITE 

Gravity Separation 

(Gravity Conc.) (Gravity Tails) 
Weight -= 0.19% 

Gold Dist" = 6 1.8% 
Weight = 99.81% 

Gold Dist" = 38.2% 

1 
I Flotation Process) I 

Weight = 8.64% 
Cold Dist" = 33.2% 

1 
Cone. Leached in 

Cyanide 
1 

Gold in Solution Gold in Residue 
30.7% 2.5% 

Weight = 9.17% 
Gold Dist" = 5.0% 

Tails Leached in 
Cyanide 

Gold in Sol" Gold in Residue 
1.8% 3.2% 

OVERALL SUMMARY 

% Overall 
% Dist" Recovery 

Process Au Au 

Gravity Concentration 
Flotation of Grav. Tails 

61.8 
33.2 95.0 
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APPENDIX 6 

GROUPING OF CLAIMS 

For the purpose of  f i l i n g  assessment work, the claims covered by t h i s  
report are grouped into two groups, referred to  as  the North Group and the South 
Group. The not ices  of grouping are attached for reference. 



RECEIVED 

Rwhcro(~co*mbb 
Ministry of Energy.Mines a d  Petrdeun b s c ~ m  

BRAECH-T'TLES 
VANCOUVER, B.C. 

MINERAL ACT 

NAME Of CLAIM 

. .  .rtI<cm.. I . .  ... .i. <. 

. . .  nr. .  . . . . . . . . .  i 

. . .  nv. .I. . . . . . . . . . . . .  ? . . . . .  t 

. . 'ib~ .x.. . . .  . J . .  . .  ::. 

. .  .LJIdJT). . I.. . . . .  .\/. d . .  

. L.4 [AD. . .a . .J!. . . . .  .< 
. .  ' . -JI-kK..  7 .  f-k . :I!. . ./. 
. .  %d lL. . .  J . .  . . . . . .  .-. 
G m . .  . . . .  .<. . . . . . .  .'. 

. . .  .yJ. 3.. . -. . . . . . . . . .  . K . .  

. . .  yd.. /b.. . :. . . . . . . .  .' 

. . .  .yJ. 1 . 7 . e . .  . . . . . .  
.JJ .-I ../. . . . . . . . . . .  I. 

. . . - / '  'J . . . . . . . . . . . . . . .  6 / < 

. . .  : 3 l -w - .  .T . . . . . . . .  . Y . .  

. . .  :J.tk.F.. .N. .Fx. . . .  d. 
:J./3.%. .I.(. .K. ./ 

. . .  . 
. . . .  

. . .  . . . . .  

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

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

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

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

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

c 

. .  

. . . . . .  ~ ~ ' ' ~ ' ~ ' ~ ~ ~ ~  

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

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

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

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

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

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

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

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

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

. . . . . . . . . .  

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

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

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

. . . . . . . . . . .  

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

- MW a. *".Q bv  .OW on MMI o f  

. . . . . . . . .  

II 

Month 
No.01 RuordNo. 01 SIGNATURE OF OWNER. F r d M k u  

Units R . o d  Cmifka. No. 

. .  .3.. . .  .?.oS.o.. . .  .%L. l!j-w.mz-t;t;:. ................... 
L . . ( Q  . . . .  z4 t3  tdPK.M+w?&- ...................... 
. . . .  3. . . .  .4nu: : : : :r3v/C .-we'. 
. .  .6.. . ..?.4U.. ... .CWR. LP+F.'~~? . . . . . . . . .  .~2.1.(5>:.. . 
. .  2. . . .  .?h,. . .  ku.. 

. . . .  2; . . . .  &J. . . . .  fit*. ..................... 
. . .  1 . .  . , 2 7 3 4 . .  . .  Wk.. . . .  

. . . .  .r . . .  .?49 . . . .  . f i?3 .  

. . .  .2 . .  . .7.466.. . .  &w.. 
. - 1 . .  . .  .L.b.69. . . .  dLccy.. 

. .  I . .  . .  .Z:bf&. . .  .&qj.. 

. . I . .  . .  . & h h A . .  c . .!hk/. 

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

.... . ............................. Y 
............. . . . . . . . . . . . . . . . . . . . . . . . . .  

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. .  . . .  zu. 

? R . . .  
. .c:. . . .  

. .  . I . .  . . .  

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

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

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

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

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

?.?.Sb. 

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

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

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

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

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

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

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

. . . . . . . . . .  

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . .  
0 

a 

1 

1 

I 

a 

QI 

1 

FOAM I 

NOTICE TO GROUP 
Mining Division . .  .m d. ...................... Loution slX&<c . .<K/$SGTEI&: .c:. .&!M 

the Mineral ACI :- 

Name of grow . . . .  @.G!(fl. Map t . ~ ~ / d I V / f l W  :.lzkT 
We. the undersigned owners. ........................................ of the following adjoining claims, desire to group them afcordiw lo ;he*wbvitionr of 



MINERAL ACT 

FORM I - 

NAME OF CLAIM 

.LlJ?+Y . .  F.  . . . .  ..!. . . . . .  .< . 

.cgfi. .w. . . .  .:. . . . .  .<. 

.LLqwq. .he.. .o. . . .  . <  

. iUCs4L't72y. . .  ! . . . .  .' 

. . . . . .  

. . . . . . . . . .  

SUB-RECORDER RECEIVED 

DEC ,I 1986 
M.R. #22%3 

VANCOUVER, B.C. 

Month 

Unit, Remrd 
N 0 . d  R c o r d  No. 0' SlGNATURL OF OWNER. FVW'M- 

cwif iut .  No. 

.3. . . . .  .?9.7..8. . . . .  .k(. 
I . . .  .?.?.h7.. . .  , . A & . ,  &gh,kZ.&-. 

I .  . . .  .%h? . . . . .  .kL. . , ~ . ~ ~ U ~ , ~ .  . . . . . . . . . . .  

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

............ . . .  ?.+.56.. . . . .  .k~. . 1yit&?&, . . . . . . . . .  

the undersigned Owners. Of  the 
the Mineral Act : - 

. R 3 .  I .  .I!. . . '. 'I 
rs3)r.UA.. . .  - 

. ICI t? . . . . . . . . . . . . . . . . .  -5.. 
2 . ! p . ' '  . . . . . . . . .  ' C '  . '  . 

C!lC If.. . . .  ..( = u  . 

'*J 5? . . . .  " .  7 .  
y J .1 .8  .k.. . . .  c .  1 . 
.y J. & I .  

y J -  -2' & .  v - .  1 Y 2!- .  -<fl: . . . .  c. 
y.J 2.5. kK 
.-fc?-? LK.. . . . . . . . . . . .  ..( f . .  
J ~ b ~ ~  i K . .  . . . . . . . . . . .  .r( .' 

. d ' 3 c K . .  . z . .  . . . . . . . . . . .  .< 

. .kk .-?. . . . . . . . . . .  .d . . I . .  . .  

J ~ w .  Q .I% .r( 4.  
..J14cc. .>-. . . . . . . . . . . . .  .<  I 

. - h k .  . f .z . . . . . . . . . . . .  / .  1 . . . .  

*JckJc.. 15 . . . . . . . .  . < .  .I. 
. ~ 1 ~ ~ ~ 1 ~ 4 4  
J&L. .l. f. . . . . . . . . . .  .f: 
Jrlc I C .  1 .e 

. Jib.. I 7  . I I .  . J l .  . 

. . k K . .  . ?u d f. 

/ 

. . .  

. .  

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

. . . . . .  . . .  

. .  

. . . . . . . . . .  J .  . .  1 . . .  

. . . .  

. . .  

.I.. . . .  

. . . . .  

. . . . .  

. . . . . . . .  

. .  

. . . . .  . . (  . . I .  . .  

.I 
. .  . J  . I  

. . 

. . .  . 

. . . . . . . . . . . .  
. . . . . . .  . . . . . . . . . . . . . . .  . _ . . _ .  

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

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

. . .  ' . - .  ' '  

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

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

. . .  . . . . . .  

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

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

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

. . .  . .  

. . . .  . . . .  . .  . " '  . .  

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

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

. . . . . . .  . . .  . . .  . .  . .  
D. wn-a D V  want en a . n . ~ f ' ~ t  ori.., 

following adjoining claims. desire ............. to group the,,, lccor,jinO to tb PrOvilionl of 

. . . .  21 6.L.  . . . .  .k?? . .c0?+4* . . . . . . . . .  ,??. [ $?.i" .. 

. .  ?.@?. . . . . .  b%?K.. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  
747.5.-  . . . .  kWK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. .?'.4! ..+e.. . . . . . . . . . . . . . . . . . . .  
.ZC?7.. k c . .  

. ? b L  . . . .  A* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
zG2.7.. . b h G ,  
2bS6.. l k .  . . . . . . . . . . . . . . . . . . . . . . .  . .......... 

. F . c z h $  . . . . . .  fltck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
lb50 . . .  /k*(;:. . . . . . . .  
?.7$3. . C ! C 7 . .  . . . . . . . . . . . . . . . . . . . .  
.?7.32-. &.m . . . . . . . . . . . . . . . . . . . . . .  
2.729.. . . . .  J;ePr . .  . . . . . . . . . . . . . . . . . . . .  
J . ? ? ! .  . . . . .  .s$7-. 
2.708. . . . .  krT: . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  
Z.7.?.&. stw . . . . . . . . . . . . . . . . . . . . . . . .  . ......... 
27.37.. . . . .  A T . ,  
17Jb;: .,..!%pi- . . . . . . . . . . . . . . . . . . .  
2 7 . 3  . . . . .  ..wr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
z 7 k.: ~ P L  
776l . . . .  krr  . . . . .  
.z.??L. . . . . .  .ST,, . . . .  

2 7 4 4 . .  . . .  ,s.cry.,  . 

... 
. . .  .%. ..4%.. . . . . . . . . . . . . . . . . . . .  . ............ 

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

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

. . . .  

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

. . .  

. . . .  

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

. . . . .  

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

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

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

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

. . . . . . . . . . . . . . .  
. " '  . . . . . . . . . . . . .  

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

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

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

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

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

. c  



APPENDIX 7 

ASSAY PROCEDURES 



M r .  P. Ronning & M r .  R. Boyd 
Homes t ake  Mining 

June  16 1986 

Assay Procedures used on t h e  Yellow J a c k e t  P r o j e c t  

Dear S i r :  

Contained i n  t h i s  l e t te r  are t h e  assay  procedures used on t h e  above p ro jec t .  
I w i l l  d e s c r i b e  t h e  f u l l  procedure from rece iv ing  t h e  samples t o  r e p o r t i n g  t h e  
r e s u l t s .  

, 
Sample Prepara t ion :  

(a) When t h e  samples are recieved they are g iven  a r epor t  number. 
(b) The method of sh ipping  is noted. 
(c) The samples are then  s o r t e d  numerically o r  accord ing  t o  c l i e n t  shipment 

(d)  The whole sample is then put through a 6" j a w  c rusher .  
(e) The whole sample is then  put through a 10" cone crusher .  

down t o  LO m e s h .  
( f )  Sample is t h e n  s p l i t  down t o  approximately 250 grams and t h e  excess  

material i s  placed back i n t o  o r i g i n a l  bag and t h e  "250" gram s p l i t  
i s  p laced  i n t o  a paper bag. 

form i f  provided. 

Which c rushes  

(g) The 250 gram s p l i t  is pulverized t o  90% -150 mesh. 

Analyses: F i r e  Assay 

The pu lve r i zed  sample  w a s  then f i r e  assayed f o r  Au. The f i r e  a s s a y  
procedure w a s  as foll-ows; 

- -  
The s a m p l e  is weighed i n t o  a c r u c i b l e  wi th  prepared f lux .  The f l u x ,  was 
a p p r o p r i a t e  weights  of l i t h a r g e ,  soda, s i l i c a ,  borax glass ,  and f l o u r .  
l i q u i d  s i l v e r  w a s  added t o  a l l  of t h e  samples  i n  a Au run. 
Three samples ou t  of every 24 are run  aga in  on ano the r  f u s i o n  a t  t h e  
end of a r e p o r t .  A l l  samples over  0.20 OPT are run  aga in  as a check 
and weighed on the  gold balance,  as w e l l  as any sample  whose resu l t s  
look suspec t .  ( i e  a high one amongst a series of low ones and v i s e  versa)  
The samples are fused a t  1950 degrees  F f o r  about 40 minutes.  
The s l a g  is  removed from t h e  r e s u l t i n g  l e a d  but ton ,  which con ta ins  t h e  
Precious metals and weighs between 30 and 40 grams. 
The l e a d  b u t t o n  is then cupel led  t o  g e t  r i d  of t h e  lead  and t h e  r e s u l t i n g  
bead is  d i g e s t e d  i n  a tes t  tube and run on the  A.A. 



d 
The above is a d e s c r i p t i o n  of how your samples are r o u t i n e l y  t r e a t e d ,  below 

is a d e s c r i p t i o n  of t h e  screening  procedure used on r e p o r t  526-1561. 

Metallics Screening Procedure 

1. A 1000 gm sample w a s  taken from t h e  o r i g i n a l  reject. 
2. The whole sample was pulver ized and. then  passed through a 100 mesh screen .  
3. The whole of  t h e  + 100 mesh material was f i r e  assayed and 2 x 1AT of 

t h e  -100 mesh material was f i r e  assayed. 
4. The t o t a l  Au in t h e  sample w a s  then  ca l cu la t ed .  

, 
I hope t h e  d e s c r i p t i o n  of t h e  procedures is adequate  f o r  your needs. 

Chief Assayer 
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APPENDIX 8 

COST STATEMENTS 



I 

m 

Statenlent o f  D t - i  11-Related Expenditures 

Y e 1  lowjacket Firoject 

R p r - i l  1’386 - October- 138E 

1 

Sept 1 - 38 
O c t  1 - 24 

79.8  days at 

4 M .  H i l t z  Sept 9 - 38 
O c t  1 - 13 

rl 41.8 days at 

M. O’Dunne11 Rug 7 - 31 2- 
S e p t  1 - 27 3 
O c t  1 - 28 1 1 

18.3 days at 
d m  

L e n  Havens S e p t  3 , 4 , 5  

Is 
3 . 8  days at 

overhead & benef i t s  at 28% 
am 

Total Salar ies  R benefits  
1 

285.88 = 

85.88 = 

23.  G 
% sf  t ime 

115.88 = 

68.88 = 

- - 

16,195.88 

3,485. 88 

2, 171.2@ 

188.88 

4,486.24 

26,437.44 

1 



Jarti G e o  1 o g  i ca 1 M a r c h  28 - 30 
L May 15 - 31 

June 1 - 17 
July 3 - &I= 

S e p t  5 - 8 
.- .-, 

P 

1 

m 

16.5 d a y s  a t  225.88 = 3,712.58 
33.8 d a y s  a t  31i38.88 = 9,988.88 
2.8 d a y s  a t  l25.8pI = 258. 88 

t r u c k  31.8 d a y s  a t  541.80 = 1,558. a41 

e x p e n s e s  ( i n c l u d i n g  18% s u r c h a r g e )  - - 6,930.65 
( i n c l u d e s  meals, l o d g i n g ,  a i r  fares etc) 

J Miscel iarieuus C o n s u l t a n t s  

Rescan E n v  i r-unnient a 1 Serv i ces 

V a n c o u v e r  P e t  r o g r - a p h  ic 

a 

1 J . W .  F i s h e r  

a Tot a 1 M i  sce 1 1 a n e o c t s  C o n s i . ~  1 t ant s 

Meals and L o d g i n g  (HMDC e m p l o y e e s  o n l y )  ~----------------- 

( c h a r g e  for  m e a l s  and l o d g i n g  is t h e  sun1 from 
1 a l l  i n d i v i d u a l  e x p e n s e  a c c o u n t s  claims r a t h e r  

t h a n  a p e r  d i e r n  c h a r g e )  

1 

1,973. 83 

638.75 

562.20 

3,166.78 

2,746.38 



Y 

Conrmrs D r  i 1 1 i rig it d. Total Invctice C o s t  
9 (includes a1 1 dri 11 ing 

f i e  1 d c c ~ t  w o r k .  

241,357.92 

Q 

c~:~ns ctma b 1 e s and mat er i a 1 s 1 os t 
n m  5 i 1 i z a t i on 8. demo b i 1 i z a t  i on 1 

Qrct ic Bulldl~ring 
M a y  15 - Z@ a 
41. 8 hCi1-tt-s at 145.88 = 5,945.08 

Gt..tLJ ai3 - O c t  3 
147. 5 ht:tLtt--S at 145.88 = 21, 387.58 

CJ 

Total B u l  lds~zing 27,332.5G3 

Flu, F i r e  Qssay 384.8 as5ay a t  8.58 = 7,684.88 
rl 

384.a prep  a t  3.75 = 3,398. 08 

1 Flu Metallics 
Screening 176.8 assay a t  24.88 = 4,224.00 

176.8 prep at 14.88 = 2,464.08 
II 

Flu, Cu, Pb, Z n  
FIS, Hg, W, S b  46.8 assay at 22.58 = 1,835.08 

ill Overweight 517Q.8 l b s  at 8.48 = 2,068.08 

Total #Assay 
ro 

20,865.88 

1 



1 

f3t 1 i n  T r u c k i n g  June 16, 1 7  
S e p t  3 - O c t  2@ 

61.95 
9765.85 

C a n a d i a n  F r e i g h t w a y s  J u n e  28 737.15 

Y I M i s c .  p o s t  age, c o u r i e r ,  bu5, t e l e p h o n e ,  et c. 1,871. 88 

T o t a l  F r e i g h t  a n d  Communicat inns 

1 

V e h i c l e  
------- 

rr 
HMDC-owned t r u c k  68.8 d a y s  at 

rl o p e r a t i n g  e x p e n s e  

T o t a l  V e h i c l e  

TOTRL DRILL-RELRTED EXPENDITURES 
w 

58.88 = 3,4@8. 88 

588.88 

- 4 -  

354,195.52 



I 

Y 

St at  ement of E x p e n d  i t  ures 

G e o p h y s i c a l  S u r v e y s  a n d  L i n e  C u t t i n g  

Y e  1 I o w j  a c k . e t  P ~ o j  ec t 

apt-il 138G - O c t o b e r  138G 
1pI 

L i n e  C u t  t i rig 
---,-------- 

1 
E a g l e  Head E x p l w - a t  icin Services  

1 Mar-ch 31 - May 26 
~ U Q  25 - O c t  14 

15.62 k.m at ,7 CdJ8.80 c = 3,385.08 
44.98 k.m a t  315.88 = 14,143.58 
27.17 km at; 3543.8Q = 9,587.75 

L 

I T o t a l  L i n e  C u t t i n g  ;27,55G. 25 

gairborne G e o p h y s i c s  ------------------- 

R e r o d a t  L i m i t e d  Flug 14 - Fluq 17 1 
Mag/VLF Survey G58. lala km at 
C a l c u l a t e d  G r a d  6516. QG3 k.m at 

J 
T o t a l  Flirburne S u r v e y  

Omount Flppl i c a b l e  to C l a i r i i s  Q 

55.816 = 35,750.@0 
2.80 = 1,308.00 

37,858. 168 

19, cd33.85 

G e o t e s t  I n c .  
1pI 

441.54 

1 



R l l a n  Scott, G e o p h y s i c i s t  O c t  9 - O c t  25 
m 

Magnet oniet et- R. V L F  S u r v e y  

M a q / V L F  75.m k.m at 140.08 = 18,542.08 
V L F  on 1 y 5.28 km at  85.00 = 442.88 

2, 380.08 mobi 1 i z a t  ion/dernobi l i z a t  i o n  
I n t e r p r e t a t  i on ,  Repot-t 8, D a t a  P r e s e n t a t  i o n  

d 3.08 d a y s  a t  300.08 = 900.08 
compute r  cc in tour ing  8, p r o f i l i n g  1,512.08 
p h o t  ocopy inq  4.79 

I 
Induced P o l a r i z a t i o n  S u r v e y  

survey i n q  5.08  d a y s  a t  920.08 = 4,680.08 
. t r a v e l  1.80 day  a t  650.80 = 658.00 

* e x t r a  l a b o u r -  6.50 d a y s  a t  110.00 = 715.0QI 
I n t e r p r e t a t  ion, Repor t  4 Data P r e s e n t a t  i o n  

L 1. 50 d a y s  a t  388.80 = 450.08 
50.45 eo p y i n g 

(*S. Davies ,  D. C a r t - )  

Total Ground G e o p h y s i c a l  S u r v e y s  22,166.22 

Miscel l a n e n u s  Maps and Pub1 icat i o n s  
J ................................... 

TOTRL GEOPHYSICClL S U R V E Y S  FIND LINE CUTTING 
1 

848.64 

E t ,  615.8B 

72, GG2.38 



FIllocation o f  C o s t s  t o  C l a i m s  

( C o s t s  are  a1 l o c a t e d  i=ln a p r o - r a t a  b a s i s .  I n  t h e  case 
puf  d r i l l  cclsts, a l laca t  i o n  is b a s e d  on t h e  number  o f  meters 

d r i l l e d  on each clairn. In  t h e  case o f  l i n e  c u t t i n g  
g e o p h y s i c a l  w o r k ,  i t  is b a s e d  on  t h e  n u m b e r  o f  l i n e  
e a c h  claim. 1 1 

m 
R r e n t  1 

T i p  
T C I ~  I 
T13p I 1  1 
Wind I 

Wind I 1  

Ton i c 
G i n 

1 J a c k  3 F r  

YJ 3 
Y J  i6 

1 

Y J  17 Fr 
Y J  7 

J Y J  8 
Nand i r m  

L u c k y  L i v e r p o o l  
y l i P a r i s  E x h i b i t i o n  

U n  k. no w n 
N i rnrud 

I niper i a 1 
s u i t  an FP- 

T r a n s i t  Fr- 
P r  i ncess  P a t  

R. R. F. 
0 b s e t - v e r  

1 Jack. 7 
L e o  1 F r  
Leo 2 F r  

Jack. 18 Fr-  * J a c k  1 1  Fr- 

r) P i  l n t  

TOTFIL UNITS 
(1 

II 

2838 
2483 
2480 
248 1 
2472 
2473 
3734 
2463 
2468 
2688 
2684 
2685 
2678 
2673 

383 
318 
31 1 
312 
313 
914 
315 
316 
917 
318 
313 
328 
2724 
2329 
2338 
2735 
2733 

L o t  No. 

193 
134 
135 
136 
197 
138 
139 
288 
4366 
4367 
4368 
4363 

U n i t s  

3 
10 
3 
4 
2 
2 
1 
2 
3 
1 
1 
1 

20 
20 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
6 
1 
1 
1 
1 

35 

- i -  

TOTFIL 
DRILLING 

59184.14 
57637.12 

8 
0 
G3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
8 
0 
0 
0 
8 
0 
0 
0 
0 
8 
0 
8 
8 
0 
0 

116881.25 

and 
k i  lometers wi 

TOTRL 
GEOPHYS 

2273.33 
2437.31 
345.21 
344.56 
177.48 
854.27 
637.13 
192.43 

12.35 
9.10 
27.95 
1625.92 
1958.78 
871.14 
0 
8 
0 
0 
0 
8 
0 
0 
0 
0 
0 

447.27 
20. 15 
16.25 
28. 15 

8 

384. ei 

12655.87 

TOTFIL 
PHYSICFIL 

826.69 
2284.58 

8 
8 
63 

11az. 25 
1182. .p=J 

8 
63 
8 
8 
8 
0 
8 
0 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

5235.69 



in 

J 

JG 1 

C 1 a i rii Name 

oup 2 (Soi-tth Gi 

Went 2 
Cub F r  

Wedge Fr- 
D i scover-y 

Ted 1 
Ted Fr- 
R i p  
Z i p  

Cal 1 1  
Eeania 

Y J  18 Fr- 
YJ 19 Fr 
YJ 21 Fr- 
YJ 2°C Fr 
Y J  23 Fr 
Jack F r  

Jack. 2 
Jack. 3 

Jack 4 Fr- 
Jack 5 

Jack. 12 
Jack 13 
Jack 14 
Jack 15 
Jack 16 

Jack 17 Ft- 
Jack 28 

YJ 6 

TOTFIL UNITS 

3 
1 
1 
1 
3 
1 
3 
3 

28 
2Q 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
9 

94 

TOTFIL 
DRILL  I NG 

54386.43 
8 

71339.57 
8 
8 9 

8 
8 
8 

19468.78 
91547.49 

0 
8 
8 
8 
8 
8 
8 
0 
0 
8 
8 
8 
8 
8 
8 
Q 
8 
0 

2373 14-27 

TOTFIL 
GEOPHYS 

2824. i3 
14.30 
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I, Peter A. Ronning, of Apt. 36, 1434 Davie Street, Vancouver, B.C., 
Canada, hereby certify that: 

1 .  I am a graduate of the University of British Columbia, having been 
granted the degree of Bachelor of Applied Science in Geological 
Engineering in 1973. 

2. I am a graduate of Queen's University, Kingston, Ontario, having 
been granted the degree of Master of Science in an applied science 
program in mineral exploration, in 1983. 

3. 

4. 

5. 

6. 

7. 

8. 

PARImm 

I am a Fellow of the Geological Association of Canada. 

I have practiced my profession as a geologist in mineral exploration 
since 1973. 

At present I am employed as a geologist with Homestake Mineral 
Development Company of A640 - 1380 Burrard Street, Vancouver, 
British Columbia. 

The work described in the accompanying report, entitled "Summary 
Report, Diamond drilling and Geophysical Work, Arent 1 and Arent 2, 
Beama and Adjacent Claims, North and South Claim Groups, 
Yellowj acket Property, Atlin Mining Division" and dated December 
1986, was done under my supervision and with my participation. 

I am the author of the report described above, with the exception of 
certain of the appendices. 

I have no direct or indirect financial interest in any companies 
known by me to have an interest in the mineral properties described 
by this report, nor do I expect to receive any such interest. 

DATED at Vancouver, B.C. this16 day of January, 1987. 
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Respectfully submitted, 

-I Peter A. Ronning 


