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GLOSSARY OF TERMS 

ore 
fault 1 a fracture of rocks along which rocks on one side have been moved relative to the rocks on the 

Term 
alteration 

anomaly 
assay 
basic 

biotite 
carbonate 

1 other 
feldspar I a vely common group of mk-fonning aluminium silicate minerals, containing potassium I 

Mtmlag: 
change in mineralogical composition of a rock commonly brought about by reactions with 
hydrothermal solutions, or weathering 
value higher or lower than the expected or norm or the normal range of background 
chemical test to determine the amount of a metal contained in an ore or mineral sample 
an ipeous rock having a relatively low silica content 
dark mica mineral 
pertaining to a rock, generally sedimentary, usually formed of calcium, magnesium or iron 

. . 

t I orthoclase, sodium andor calcium plagioclase 
felsic I descriptive of an igneous rock composed predominantly of light colound minerals (opposite of 

- 

I fold I a bend in strata or any planar structure I 

I fouatlon I a planar arrangement of textural or soucnual features m any type of rock 
galena 1 a mineral. lead sulphde, the dominant ore mineral of lead I 

C wapbite 1 a mineral that consists of carbon I 

-- 
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GLOSSARY OF TERMS (cont'd) 

I typically dips at less than 45" I 

Term 
strike-slip fault 

Structure 
thrust fault 

I 
~p 

Trench I a linear excavation intended to expose rocks for mappmg and sampling 
peous rocks with very high magnesium and iron content 

Meaning 
a subvert~cal fault with horizontal offset. 
geolog~cal feature produced by rock movements and deformahon 
a fault in wh~ch the hangmg wall has moved upward relatwe m the footwall. A thrust fault 

thin sheet-like fill-in of materials traversing a rock mass 
volcanic 1 descriptive of rocks originating from volcanic activity 

Barramuodi I Banamundi Gold Ltd. 
UKHM 1 United Keno Hill Mines Limited 

Sb 1 Antimony 
Zn I Zinc 1 

As 
Au 
Ba 

Hg 
Pb 
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Arsenic 
Gold 
Barium 
Mercury 
Lead 



1.0 INTRODUCTION 

Mapping and geochemical sampling along road cuts, old trenches and 1000 metres of new 
trenches was completed from June to September 1996 on the JAE group of claims (the JAE). 
The aim of this work was to identify the location and nature of gold-bearing rock types and to 
acquire an understanding of the geology of the JAE and, by extension, the geology of the 
Klondike. A total of approximately 400 samples were collected from the area north of the 
HunkerXing Solomon Dome road. A lack of outcrop exposure on the JAE south of the mad 
prohibited mapping and sampling in that area. Mapping on the JAE compliments a detailed soil 
grid that was also completed on the claims in 1996. 

This report documents the results of mapping and discusses the geochemistry of gold-bearing 
samples (primarily quartz veins and alteration zones). In addition, the economic potential of the 
JAE area is discussed and follow-up recommendations to the 1996 program are presented. 

2.0 LOCATION AND ACCESS 

The JAE group comprises 27 claims that are easily accessible via the Hunker road, about 45 krn 
southeast from Dawson City (Figures 1 and 2). The JAE group is crossed by several secondary 
roads and trails, as well as the Hunker and Sulphur roads and the road to the top of King 
Solomon Dome. Therefore, most of the area lies within a few hundred metres of a truck 
accessible route. 

3.0 CLAIM STATUS 

The JAE group of claims comprises a total of 27 contiguous claims (Table 1): 

Table 1: JAE Claims Status to June 30,1997 

I JAE 2 1 YA89007 I April 1,2001 I JAE Resources Inc. 1 
JAE 3-14 
JAE 15-19 
JAE 20-27 

YA89008-YA89019 I October 1,2000 
YA893l8-YA89322 I October 1.2000 
YA89719-YA89726 I October 1 ,  2000 

JAE Resources Inc. 
JAE Resourw IN. 
JAE Resources Lnc. 
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4.0 SAMPLING LOCATIONS AND METHODS 

The northern part of the JAE is covered by numerous trenches (Figure 3). These include shallow 
flat trenches at least 20 years old, more recent trenches put in by JAE Resources that contain 
moderately good rock exposure and cut 0.5 - 1.0 m down into the bedrock, and lOOOm of new 
trenches put in by Barramundi Gold Ltd. ("Barramundi"), in 1996. These latter trenches cut at 
least I .O metre down into the bedrock and provide excellent exposure. 

Sampling of quartz veins in all trenches consisted of collecting "chips" across and along the vein 
for a short distance to create a single composite sample. Altered host rock within 10-20 cm of 
the vein was commonly included in these samples. Schist samples were typically collected as 
"channel" samples, such that small rock fragments of approximately equal volume were collected 
continuously across a 2 to 5 metre section perpendicular to the schistosity. This was the 
preferred sampling method, however in the older trenches exposure precluded continuous 
sampling. When this occurred, rock fragments were collected as continuously as possible. 

5.0 GEOLOGICAL OVERVIEW 

The JAE is underlain by rocks of the mafic schist unit of Mortensen (1996). This unit is 
dominated by chlorite+muscovite quartofeldspathic schist with numerous local variations in 
mineralogy and texture. These variations occur on a scale of metres to tens of metres and are a 
product of differences in the original rock-type, and differences in alteration. Assay data indicate 
that these rocks rarely carry gold, although exceptions do occur. 

Mesothermal-type quartz veins are common throughout the JAE (Figure 4). These are NNW 
trending and steeply east-dipping veins that cut across the schistosity. They are typically 0.1 to 
0.5 metres in width, laterally discontinuous and are anomalous in gold. Silicified, pyritized, 
carbonatized and sericitized alteration zones next to these quartz veins are also commonly 
anomalous in gold. 

The following sections describe in detail the geological characteristics of mafic schist, quartz 
veins. and alteration zones encountered on the JAE. 

5.1 Mafic Schist 

Mafic schist is dominated by silvery to green to brown chlorite+muscovite*biotite+quartz+ 
felspari-pyrite schist (Figure 4). Chlorite is the most common phyllosilicate but muscovite and 
biotite are locally more abundant. Pyrite is ubiquitous varying from 4% to 5%. Other common 
minerals are epidote, magnetite, carbonate, actinolite and graphite. Metamorphic grade is 
greenschist. 
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The schists are strongly ductilely deformed and locally mylonitic. Tight to isoclinal folds are 
evident in a few locations, and minerallstretching lineations have developed locally. Where 
present, compositional banding is parallel to the foliation. Foliation strikes From NW to NE and 
dips lightly to moderately SW to NW. A later crenulation folding and associated axial planar 
cleavage has also developed locally. Small fractures and faults of variable orientation cut the 
schistosity. These are generally narrow faults with little apparent offset. 

Although deformation has obscured most of the original rock fabrics, primary textures are 
evident in several locations. In the northeastern edge of the map area, one trench reveals a mafic 
volcaniclastic or volcanic fragmental. In other locations, both within the JAE and in trenches 
outside of the JAE, a biotite+epidote banded schist crops out that is likely a meta-tuffaceous 
rock. These features and the overall basic composition of the schist indicate that most of the JAE 
is underlain by metamorphosed intermediate to mafic volcanic, volcaniclastic and tuffaceous 
rocks. However, felsic and graphitic rnetasedimentary rocks also occur. For example, in the top 
half of the Mitchell north trench, an interlayered sequence of quartzite and muscovite-biotite 
chlorite quartz schist suggests derivation from a sandstone/shale sequence. 

Alteration is common in the mafic schist. It is strongest adjacent to cross-cutting quartz veins, 
however widespread alteration (silicification, pyritization, sericitization and carbonation) is also 
apparent. Probable alteration fronts were noted in the lower part of the Sheba East trench. These 
fronts appear to be subvertical to irregularly oriented and cut across the schistosity. 

Several sub-units are separated out on Figure 4 These are fairly loose divisions, as there is much 
gradation between different rock types. For example, muscovite+chlorite quartzofeldspathic 
schist is gradational to chlorite+muscovite quartzofeldsparthic schist. The different rock types 
are a product of both differences in original parent rock and differences in the degree and type of 
alteration. 

The medium to dark green altered muscovite+talc+fuchsit&actinolite+chlorite schist sub-unit in 
the lower road trench is bound by faults to the east and west (Figure 4). The eastern fault is 
steeply west-dipping and appears to be a late-normal fault. The western fault is shallow west 
dipping and sub-parallel to schistosity, although it is also seen to cut across the schistosity. This 
unit is interpreted to be a slice of altered ultrarnafic rock that lies along one of the thrust faults 
mapped by Mortensen (1996). 

The sub-unit separated out as "strongly altered schist" covers areas in which the original rock 
type is difficult or impossible to determine due to extensive alteration and where strongly altered 
schist extends over several metres. Alteration is also common in other sub-units, but is not as 
pervasive or as continuous. 
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5.2 Quartz Veins and Alteration Zones 

Mesothemal-type Quartz veins are common throughout the JAE (Figure 4). They typically 
average from 0.1 to 0.5 metres in width and are a rusty-red colour. A few veins such as the 
Sheba and Mitchell veins are up to 1.5 metres wide. Pyrite and galena are present in most veins 
as single grains or in clots. Chalcopyrite, azurite and malachite were noted in several veins. The 
quartz is typically a whitish bull quartz that has been stained red by oxidized pyrite. The veins 
occur as single discrete entities or in clusters where 2 or more larger veins are joined or crossed 
by several smaller veins. 

The veins cut schistosity and are typically oriented NNW and dip steeply east. A few veins also 
dip steeply west. Most of the veins are laterally discontinuous and can be traced for several tens 
of metres at most (except for the Sheba vein which can be traced for more than 100 metres). 

Quartz veins are cut by and bleed into small sub-vertical WNW trending faults. One such fault 
offsets the Sheba vein sinistrally. Slickenlines and grooves on a fault cutting another vein 
suggest dextral strikeslip movement with a normal component. The fact that faults offset veins 
and veins bleed into faults indicates that the two are contemporaneous. The faults may account, 
in part, for the lack of continuity of many veins. 

Alteration of the schist wall rock is common adjacent to most quartz veins. The altered rocks are 
orange-red to yellow, pyritized, silicified and have a bleached appearance. These zones usually 
extend for 0.1-1.0 metre away from the vein. In areas where several veins occur together 
continuous alteration zones extend for several metres (10-12 metres). Pynte occurs as small 
4 r n m  grains and as large grains up to 1 cm or more in diameter. In a few areas significant 
pyritization of wall rocks is evident. Extensive alteration similar to that adjacent to quartz veins 
was also noted in areas lacking quartz veins. 

6.0 MINERALIZATION 

Figures 3 and 4 show the location of all samples collected in 1996 (black bubbles). Samples that 
cany between 30-99 ppb Au are shown in grey bubbles (Figure 4), those between 100-499 ppb 
Au in blue bubbles, and greater than 500 ppb Au in magenta bubbles. In addition, samples with 
greater than 100 ppb Au are annotated. Figures 5 to 9 show, in more detail, the geology along 
the trenches put in by Barramundi in 1996 (Sheba East, JAE Road, Orekon, Lower Road, and 
Mitchell North trenches). 
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All samples that carry greater than 1.0 g/t gold come from quartz veins or adjacent alteration 
zones with the majority from the veins. Samples with between 0.5 - 1.0 g/t gold are dominated 
by altered schist. Table 2 is a summary of the samples that ran greater than 0.5 g/t gold (see 
Figure 3 and 4 for location). 

Table 2: Rock Samples from the JAE That Assayed > 0.5 g/t Gold 

210C I 3.72 I alt schist 1 chips 
261C 2.95 ] quartz vein, alt schist 1 0.5 m (0.15 - 0.2 m of schist) 

215A,214F, 214C ( 2.72, 1.12, 1.08 1 quartz vein (3 samples) I 0.2 m, 0.4m. 0.25 m 

~ L . U  quartz vem 0.1 m 

261G I 0.925 I quartz vein, minor alt schist 1 0.45 m 
226H 0.855 I yellow-brown alt schist 1 6.0 m 
247M 1 0.785 ! pyitized schist 1 0.35 m 

2421 
243D 
243E 
224E 
258G 

2298 I 0.780 1 brown ah schist, near to quartz vein ( 1.5 m 
224A 0.700 I quartz vein, host schist 1 1.5 m 
230C ! 0.675 I alt schist adjacent to quartz vein 1 4.4 m 

t 261H I 0.560 1 ah schist adjacent to quarn vein 1 1.3 m 
242H 0.505 I all schist from between quartz veins 1 1.5 m 

19.6 
13.3 
6.03 
4.59 
4.3 

1 238C I 0.500 I alt schist around quartz vein [ chips I 

Samples with between 100 ppb and 500 ppb gold are typically from altered schist next to, or in 
the vicinity of, quartz veins. One sample of probable alteration zone schist, taken from a dump 
pile next to the Mitchell vein, assayed 32.0 g/t gold. A few samples with gold in the range of 
100-200 ppb are from "everyday" schist that are apparently unaltered and not in the vicinity of 
quartz veins. However, the majority of schist samples cany less than 30 ppb. 

quartz vein, minor alt. Schist 
quartz vein 
quartz vein, minor alt. Schist 
quartz vein, alt schist 
quartz vein 

One of the more interesting zones is near the top of the Sheba East trench (Figures 4 and 5), 
where a zone 7 metres wide contains several quartz veins and strongly altered schist, including 
extensively pyritized schist and carbonatized schist with arsenopyrite. The best gold values are 
from a narrow quartz vein (19.6 dt) ,  and from 1.45 metres of pyritizied schist (1.03 glt). The 
menopyrite-bearing schist ran up to 0.5 g/t Au. 

0.2 m 
0.15 m 
0.15 m 
1.5 m (1.0 m of schist) 
0.15 m 
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A second interesting area comprises old trenches just north of the Hunker-Dome road and west of 
the JAE road. In this area several small quartz veins carry over 1.0 g/t Au. In addition, the host 
schist is extensively altered and carries as much as 0.855 glt gold over 6 metres (chip sample). 
This area also holds promise, as a strong gold soil anomaly was found to extend below and to the 
north of these trenches. 

The JAE soil grid defines a gold soil anomaly (referred to as the Sheba anomaly in the report 
entitled "JAE soil sampling survey 1996") over much of the area outlined in Figure 4. Some of 
the anomalies are well matched to gold-bearing rock samples and others extend beyond where 
rocks were collected. Although the Sheba soil anomaly covers a broad area, there are local highs 
within the anomaly. These highs may reflect gold eroded from local discontinuous quartz veins 
and accompanying alterations zones (see JAE soil sampling report for more detail). 

Many of the samples with elevated gold also contain elevated silver, arsenic and lead, and rarely 
elevated copper. However, when considering all of the data with greater than 100 ppb Au 
significant correlations between gold and other elements are not evident. The elevated silver, 
lead, and copper in some of the quartz veins, is locally significant and adds an extra credit to the 
quartz veins. Bulk samples have been removed from both the Mitchell and Sheba veins. Typical 
values are 1 .O-1.4 g/t Au, 5000-10000 g/t Ag, 23-34% Pb, and 0.4-2.9% Cu. 

7.0 DISCUSSION 

Most mesothermal quartz-vein gold deposits are structurally controlled. This usually takes the 
form of a regional fault, or shear zone, or veins related to regional folding. Sheeted vein systems, 
or pervasive fracturing of host rock, is also common in porphyry style deposits. At present, these 
features do not appear to be directly related to quartz-veins on the JAE. A possible regional fault 
structure exists in the form of a thrust fault that lies in the lower part of the Lower Road trench. 
However, most of the veins exposed on the JAE are several hundred metres away (vertically) 
from the thrust fault and the sub-vertical orientation of the veins is consistent with strike slip, or 
normal faulting, rather than thrust faulting where the veins would typically be sub-horizontal. 

A possible key to economic gold-bearing quartz vein deposits on the JAE or in the vicinity of 
King Solomon Dome is to locate significant strike slip faults or shear zones that trend WNW to 
NW or NNE (this trend is approximately 30° on either side of the veins which is the expected 
direction for strike-slip faults that would be related to these veins). The small steeply-dipping 
WNW trending faults that offset the quartz veins are too small to be significant, but they may 
indicate that larger faults with the correct orientation exist in the area. A second possibility is if 
the thrust faults served as fluid conduits, then locating competent lithologies immediately above 
the thrust fault may be significant for disseminated fracture or vein controlled quartz vein 
deposits. 
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r 8.0 SUMMARY OF EXPENSES - JAE ROCK SAMPLES 

C 

r ' 
A summary of the assessable costs associated with the JAE mapping and rock sampling are 
outlined below in Table 3. Expenses include: the wages of employees, assay and shipping costs, 

C - 
miscellaneous operating costs, and report writing costs. The total cost for collecting 443 rock 

T -  samples is $25,601.77, which is $57.80/sample. The total cost for 967 metres of trenching is 
L $10,614.76 which is $109.77110 metres 

Table 3: Summary of Expenses 

Item Description 
Assay and Shipping Costs 443 samples @ $30.65/sample 

SubTotal 
Personnel Geologist @ $180/day x 13 days = $2,340.00 

Geologist @ $180/day x 9 days = $1,620.00 
Geologist @ $180/day x 1 S days = $270.00 
Sampler @ $150/day x 1.5 days = $225.00 
Sampler @ $75/day x 2 days = $150.00 

Sub-Total 
Miscellaneous House 
Operating Expenses Electricity 

Telephone 
Food 
Exps - CN 
Exps - RS 
Tmck 
Gas 
Neville Crosby 
Freight - FF 
Freight - PN 
 compute^ .. . .. . . .. . .. . . . . . .. . .. . .. . . . . . . .. . .. . .. .. . . . . . . . .. . .. .. . .. -. .. . .. . .. . .. . . .. . . .. . .. . . . . .. . .. . .. .. . .. .. . - . . . .. . 

Total $48,952,141353 person days in the field = $138.6Mpersonlday 
27 person days @ $138.66/day = $3,743.82 

Sub-Total 
Trenching 967 metres @ $109.77110 rn = $10,614.76 
Report Writing Costs Project Geologist @$225lday x 8 days = $1800.00 

Dmftsman @ $200/day x 7 days = $1400.00 
Report Preparation @ $100/day x I = $100.00 
Report Preparation @ $1 50lday x 1 = $150.00 
Report Preparation @ $225/day x 0.5 = $1 12.50 
Report Preparation @ $225/day x 0.5 = $1 12.50 

Sub-Total 

I TOTAL ! 
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Table 4: Cost Per Sample 

9.0 CONCLUSIONS 

Itemmescription 
Cost per metre o f  trenching 
Costs per sample for penomel, miscellaneous, 

report wrifing and assay and shipping 

The JAE group of claims is underlain by intermediate to mafic schist dominated by 
chlorite+muscovite*biotite quartzofeldspathic schist. Variations within this mafic schist unit 
stemming from differences in original rock type and differences in alteration have resulted in its 
division into several sub-units. Alteration in the form of sericitization, pyritization, carbonation 
and silicification is common in the mafic schist, particularly next to quartz veins, but also locally 
in areas where quartz veins are absent. 

Discontinuous mesothermal-type quartz veins are common but volumetrically minor, throughout 
the JAE. They average 0.1 - 0.5 metres wide, are white with rusty-red staining, and contain trace 
to a few percent pyrite and galena as single grains and in clots. The veins strike NNW, dip 
steeply east and cut across the schistosity. Several veins are cut by, and bleed into, small WNW 
trending and steeply dipping faults with both dextral and sinistral offset. Orange-red to yellow- 
brown alteration zones extend from 0.1 to 1.0 metre away from most quartz veins. Coarse pyrite 
grains are common and abundant (up to 20%) in many of these alteration zones. 

Total Cost 
$10,614.763967 
$25,601.77/443 

The majority of gold-bearing samples consist of quartz veins and the alteration zones around 
quartz veins. Values as high as 32.0 g/t Au were obtained from quartz veins, with the majority 
carrying a few grams to less than one gradtonne gold. Alteration zones carry up to 3.7 g/t Au 
with the majority at less than one gramltonne. One sample of probable alteration zone schist 
from a dump pile next to the Mitchell vein cames 32.0 g/t Au. 

Cost Per Sample 
$10.98/metre 

$57.80/sample 

Gold soil anomalies appear to match many of the known gold-bearing quartz veins, in that 
localized highs in the soil values lie immediately downslope of the veins. The largest soil 
anomaly identified over the JAE area extends beyond the area mapped in 1996, suggesting the 
extension of know veins or the presence of undiscovered veins or other gold-bearing rocks. 

To date, work on the JAE claims by Barramundi and others suggests that quartz veins and 
alteration zones are the only rocks that carry gold approaching economic levels. Sampling and 
mapping of the regional schist did not produce any significant results. 

Locating regional WNW to NW or NNE trending faults or shear zones may be important for 
uncovering significant quartz-vein related gold deposits on the JAE. 

Barramundi Gold Ltd. - JAE Mapping Repon 10 



10.0 RECOMMENDATIONS 

Based on the results of mapping, geochemical rock sampling and soil sampling on the JAE group 
of claims the following work program is recommended: 

1) In-fill soil sampling at 25 x 25 metres to optimize the location of follow-up trenching. 

2) A 2000-4000 metre trenching program. Trenches should be located up slope and adjacent to 
gold soil anomalies, and along the extension of known gold-bearing vein systems. Two 
locations are: a) to the north of the trenches that lie just north of the Hunker-Dome road and 
west of the JAE mad, and b) to the north and south of the top part of the Sheba East trench. 

3) Mapping and sampling of new trenches, and of areas of exposure not sampled in 1996. 

4) Resampling of quartz veins to establish a better estimate of the average grade of the vein. 

5) Detailed aemmagnetic coverage of the JAE area. This may help establish the location of 
regional faults, if any. 

6) Structural evaluation of airphotos, landsat and radarsat images with the aim of identifying 
possible fault linements. 

7) Rock chip sampling along and above the extension of the thrust fault to test if gold-bearing 
rocks are associated with this feature. This may be followed up with trenching as results are 
obtained. 
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CERTIFICATE OF QUALIFICATIONS 



CERTIFICATE OF QUALIFICATIONS 

I, Robert Stevens, with business address of: 

Barramundi Gold Ltd. 
1950 - 400 Burrard Street 
Vancouver, B.C. 
V6C 3A6 

and residential address: 

5283 Sunningdale Road 
Bumaby, BC 
V5B 4R5 

do hereby certify that: 

1. I am a practising geologist. 

2. I hold a Doctor of Philosophy degree in geology (1994) from the University of Alberta and 
a bachelor of Science co-op degree in geology (1989) from the University of Waterloo. 

3. I have been employed in my profession since 1985. 

4. This report is based on work conducted and supervised by me as a consultant/employee of 
Barramundi Gold Ltd. 

5. I hold 9,000 shares of Barramundi Gold Ltd., 4,000 warrants, and a stock option of 20,000 
shares at $0.75 that can be exercised until September 19,2001. 

~ o b g r t  Stevens, Ph.D. 
Dated at Vancouver, B.C., July 22, 1997 
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Figure 5 :  JAE Grid - Sheba East Trench - Sketch Map of Gold Bearing Samples 
Hunker Project 1996 
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Figure 7: JAE Grid - Orekon Trench - Sketch Map of Gold Bearing Samples 
Hunker Project 1996 
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Figure 8: JAE Grid - Lower Road Trench - Sketch Map of Gold Bearing Samples 
Hunker Project 1996 
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Figure 9: JAE Grid - Mitchell North Trench - Sketch Map of Gold Bearing Samples 
Hunker Project 1996 
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GLOSSARY OF TECHNICAL TERMS 

Term ! Meaning 

claim or  quartz claim Quartz claim validly staked and in good standing in the Yukon Territory Full claims 1 measure ~ W X ~ S O  metres 

alteration 

anomaly 
assay 

Barramundi 
BLEC 

change in mineralogical composition of a rock commonly brought about by reactions 
with hydrothermal solutions, or weathering 
value higher or lower than the expected or norm or the normal range of background 
chemical test to determine the amount of a metal contained in an ore or mineral sample 
Barramundi Gold Ltd. 
Bulk Leach Exbactable Gold. asemiquantative measure of cyanide extractable gold 
contained in a samnle 

composite soil sampling 

contemporaneous 
dextral offset 

fault 

loess I a blanket deposit of homogeneous wind blown silt of Pleistocene age 

a method of analysing soil samples whereby an aggregate of two or more samples are 
assayed together 
occurring at the same time 
clockwise or right-lateral offset 
a fracture of rocks along which rocks on one side have been moved relative to the rock 
on the other 

geochemical survey 

g/t 
JAR 

miner&ation I the introduction of a valuable mineral or minerals into a body of rock 
nugget effect I a high gold assay that arises from the presence of a single relatively large grain of gold 

exploration methods depending on the chemical composition of rocks, soils or stream 
sediments, using the results of chemical analyses to outline anomalous concentrations 
significantly different J?om background values n surrounding areas 
grams per tonne; one g/t equals one part per million @pm) 
JAE Resources Inc. 

in a soil sample.The assay value is not considered to be representative of the gold grad, 
nf the soil as a whole. 

-- 

Barramundi Gold Ltd. -Soil Survey Repon 

Oxidized 
oz 

ozfton 
ozltonne 

permafrost 

ppb 
ppm 

pyrite 
residual soil 

schist 
sinistral offset 

the process by which minerals are altered by the addition of oxygen 
one Troy ounce; 3 1.1 grams 
ounces per long ton; one ozlton equals 30.6 g/t 
ounces per tonne; one ozhonne equals 3 1.1 g/t 
Permanently frozen soil or subsoil occurring in arctic~ubartic and alpine regions 
parts per billion 
parts per million 
an iron sulphide mineral 
A soil produced by the weathering of underlying bedrock and remaining in place 
a metamorphic rock with platey to foliated texture 
counter clockwise or left-lateral offset 



GLOSSARY OF TECHNICAL TERMS (cont'd) 

Term 1 Meaning 
-- 

soil horizon 

soil sampling 

solifluction 

a layer of the soil that is distinguishable from other horimn by characteristic physical 
properties such as colour, texture, chemical composition. The A horizon is the near 
surface organic rich layer; the B horizon is the zone of accumulation and concentration 
of material and is transitional to the C horimn which is weathered and broken down 
bedrock that has seen little chemical change fiom the parent material 
collection of soil samples at a series of different locations in order to study the 
distribution of soil geochemical values 
The downslope movement of water logged soil that lies above permanently frozen 

trench 
vein 

UKHM 

ground that acts as a water barrier 
a linear excavation intended to expose rocks for mapping and sampling 
a thin sheet-like fill-in of materials traversing a rock mass 
United Keno Hill Mines Limited 

Metals~Elements 

Barramundi Gold Ltd. -Soil Survey Repan v 

Meaning 

Ag 
As 
Au 
Ba 
Cu 
Fe 

Mn 
Pb 
Zn 

I 
Silver 

Arsenic 

Gold 
Barium 
Copper 
tron 
Manganese 
Lead 
Zinc 



1.0 INTRODUCTION 

The JAE claims, which lie in the heart of the Klondike region adjacent to King Solomon Dome, 
were selected for a detailed soil survey program by Barramundi Gold Ltd. ("Barramundi"). The 
two main objectives of this survey were to geochemically evaluate the 27 claims of the JAE 
group (which had previously only received sporadic soil sampling), and to use the JAE as an 
orientation test site with the aim of establishing the optimum soil sampling and analytical 
method(s) for the Klondike region. Over 1700 soil samples were collected, including complete 
coverage of the JAE on 100x50 metre spacing. 

This report outlines the various orientation sampling and analytical techniques that were used, 
and the geochemical results from these tests. Conclusions are drawn as to the most effective and 
advantageous methods to use for future soil surveys in the Klondike region. The latter part of the 
report describes the results of the grid sampling, and suggests the location of possible targets for 
follow-up soil sampling or trenching in 1997. 

2.0 LOCATION AND ACCESS 

The JAE group comprises 27 claims that are easily accessible via the Hunker road, about 45 km 
southeast from Dawson City (Figures 1 and 2). The JAE group is crossed by several secondary 
roads and trails as well as the Hunker and Sulphur roads and the road to the top of King Solomon 
Dome. Therefore, most of the area lies within a few hundred metres of a truck accessible route. 

3.0 CLAIM STATUS 

The JAE soil grid covers all of the 27 JAE claims, as well as part of several immediately adjacent 
claims held by United Keno Hill Mines ('WKHM") for which Barramundi holds an option to 
acquire 100%. The following table summarizes the status of all the claims covered by the JAE 
soil grid. 

Table 1: Status of Claims Covered by the JAE Soil Grid as of June 30,1997 

JAE 20-27 I YA89719-YA89726 I October 1; 2000 1 JAE Resources Ioc. 
JI-2 ( YB88033-YB88034 1 June 17, 1999 1 Barramunh Gold Ltd. 

am Name 
JAE 1 
JAE 2 
JAE 3-14 
JAE 15-19 

m*wte 
October 1,2000 
Apnl I ,  2001 
October 1,2000 
October 1,2000 

Qmt No. ' 
YA89006 
YA89007 
YA89008-YA89019 
YA893 18-YA89322 

BREW 
JAE Resources Inc. 
JAE Resources Inc. 
JAE Resources Inc. 
JAE Resources Inc. 



Table 1: Status of Claims Covered by the JAE Soil Grid as of June 30,1997 (cont'd) 

KIN 19 
KIN 21 
KIN 23 

ClaimName I arm* Nu. k 'EspirsQate I Ouvaer 

KIN 25 
KIN 115 
KIN117 
KIN 90 

KIN 10 
KIN 12-17 

1 YA89458 
YA89460 July 8. 1999 
YA89462 July 8,1999 
YA89464 July 8, 1999 
YB04115 Sept. 18, 1999 
YB04117 Sept 18, 1999 

4.0 SOIL PROFILES AND SAMPLING METHOD 

YA89450 
YA89451-YA89456 

Umted Keno Hi1 Mines Limited 
United Keno Hill Mines Limited 
United Keno Hill M i e s  Limited 
United Keno Hill M i e s  Limited 
United Keno Hill Mines Limited 
United Keno Hill Mines Limited 
United Keno Hill Mines Limited 

Most soils in the Klondike region are residual, in other words, they have formed in place by the 
decomposition of underlying bedrock. However, there has been some dispersion and down slope 
movement of soils, mostly by creep and solifluction. A lack of glacial activity in west-central 
Yukon also means that, for the most part, exotic soil material has not been brought into the 
Klondike. The one exception is wind blown loess which once covered much of the Klondike, 
but now lies primarily in river bottoms. 

July 8, 1999 
Julv 8. 1999 

The ridges and slopes of the Klondike are trpically covered with 30- 150 cm of soil over bedrock. 
Weak to moderately-well developed soil profiles with probable A, B, and C horizons have 
developed below 2-30 cm of moss and leaves. The dark brown to black A horizon is present 
everywhere and averages 5-10 cm and up to 30 cm or more in thickness. The B horizon is 
usually medium to dark brown with red, orange, green or grey overtones, and is a mixture of 
sand-silt and clay. Rock fragments comprise a small percentage of the soil. The C horizon is a 
grey-green to brown-grey-green, and is a mixture of sand and silt with abundant rock fragments 
comprising up to 50% of the soil. In places brown B horizon soils pass into grey-green C 
horizon soils below 30 cm, elsewhere the B horizon is absent and a brown-grey-green rocky soil 
occurs directly below the organic A horizon. Both B and C horizons, but particularly the C 
horizon, are rich in shiny mica flakes. 

Umted Keno Hill Mmes L m t e d  
Uluted Keno Hill Mmes Lirnlted 

The soil profile is often noticeably different in poplar and birch forests, than in spruce dominated 
forests. In poplar and birch forests the A horizon is tpically less than 5 cm thick and lies below 
a thin layer of leaves or moss. This is followed by a C or C-B combined soil that is rocky, sandy 
and orange-brown to yellow-orange-buff-green in colour. This soil appears to be more oxidized 
and possibly more leached than the soil beneath spruce forests, which tend to be darker and more 
clay rich. 

- 
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The JAE soil grid was established using a compass and hip chain. No direct correction for slope 
was performed, although some correction was made "on-the-fly". A baseline was established 
along the western edge of the grid, and tie lines were put in place every 500 to 1000 metres along 
the line. Sample lines were defined by orange tape (flagging), and stations every 50 metres were 
marked with pink flagging. Station locations were plotted onto an enlarged airphotograph of the 
area and corrections for deviations in the lines could be established with reference to landmarks 
(e.g. roads, trenches etc.). 

Samples were collected from the lower part of the B horizon or from within the C horizon. Since 
soil profiles vary and distinct changes between a B or C horizon are often not evident, sampling 
from a consistent soil horizon was not possible, although most came from the C horizon. At 
every station four closely spaced holes were dug with track shovels, or standard garden shovels, 
down to 30-50 cm. As long as rock chips were present (a characteristic of the B and C horizons) 
then samples the size of one or two handfuls were collected from the 30-50 cm depth from each 
of the four holes to produce one composite sample every 50 metres. In total, 1,726 samples were 
collected on the grid including the orientation studies samples. 

5.0 ORIENTATION STUDIES 

The JAE soil grid was used to test a variety of sampling and analytical techniques in order to 
establish the most effective methods for soil sampling in the Klondike area. 

5.1 Sampling Methods 

The following sampling methods were used in the orientation tests: 

1) A single sample was collected from 1 hole 30-50 cm deep every 50 metres (samples on line 
900E, 1100E, and 1300E); 

2) A composite sample was collected from 4 holes 30-50 cm deep every 50 metres (the entire 
JAE grid was sampled this way); and 

3) A composite sample was collected from 5 holes with each hole 10-30 cm deep and spaced 10 
metres apart over 50 metres (samples on line 1 1 OOE, and 1300E). 

A total of 187 samples were collected using these methods from grid lines 900E, 1 IOOE, and 
1300E. 
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Figures 3, 4 and 5 summarize the gold data for the different sampling methods. They show that 
all methods produced similar results by identifying the same broad anomalies, and each were 
affected by spikes, probably due to the "nugget" effect. It appears that the 4-hole method was the 
most affected by the "nugget" effect and the 5-hole the least affected. 

Some interesting features can be drawn from these results. The first is that sampling from a 
deeper zone (i.e. 30-50 cm in the 4- and 1-hole methods) does not produce significantly different 
results than from a more shallow zone (10-30 cm). This suggests that gold is fairly evenly 
distributed within the top 50 cm of the soil profile. The second is that it appears that a single 
hole every 50 m is fairly representative of an area 25 m on either side of it, as the 5 hole method 
which roughly spans 25 m on either side of the single holes did not produce significantly 
different results. This suggests that a 50 metre sample spacing is adequate enough to identify 
anomalous regions on the JAE. 

Figure 3: Comparison of Gold Assays for 1 and 4-hole Soil Sampling 
Methods (JAE grid-line 900E) 

4 hole 

I hole 

r 
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Figure 4: Comparison of Gold Assays for 1,4 and i h o l e  Soil Sampling Methods 
(JAE grid-line 1100E) 

Figure 5: Comparison of Gold Assays for 1,4 and 5-hole Soil Sampling Methods 
(JAE grid-line 1300E) 

The conclusions drawn above for the gold data are further supported by data from other elements 
such as copper, lead and zinc (Figures 6, 7, and 8), where virtually identical assay results were 
obtained for all sampling methods. 
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Figure 8: Comparison of Zinc Values for all Sampling Methods (JAE grid-line 1300E) 

5.2 Sampling Mediums 

A group of 54 samples were used to test the results of assaying soil material and rock chips 
(>12.7 mm) from the same samples (samples CN96-01 to CN96-54). These results are 
summarized in Figure 9 and Table 2. Gold in soils shows greater contrast than in rock chips, and 
appears better at identifying anomalous zones. For example, between samples CN96-02 and 
CN96-19, the gold assay of soils identifies a variable but broadly anomalous zone. The rock 
chips from the same samples show an overall similar pattern but with less contrast and clarity. 
Thus the soil material appears more effective at identifying anomalous zones over background. 
This is likely due to homogenization through mixing. 

A second interesting and important feature from this test is the moderate correlation between 
gold in soils and gold in rock chips. For example, between CN96-15 and CN96-23 peaks and 
troughs are matched exactly between soils and rock chips (Figure 9). The matching of assay 
values is even more apparent in copper, lead, and zinc data (see Figures 10, 1 1, and 12). These 
correlations suggest that soil rock chps are a good approximation of the rock type that are 
contributing anomalous metals to the soils. Therefore, by cataloguing or mapping rock chips 
from gold-bearing soils a database of probable gold-bearing rock types can be established. This 
is particularly useful in the Klondike because of its limited bedrock exposure. 

r 
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Sample 

CN96-17 
CN96-18 
CN96-19 
(396-20 
CN96-21 
CN96-22 
CN96-23 
CN96-24 
CN96-25 
CN96-26 

Table 2: Comparison of Gold in Rock Chips and Soil (cont'd) 

Sample Fire Assay 

Gold in Rock 
Fragments 

CN96-45 
CN96-46 
CN96-47 
CN96-48 
CN96-49 
CN96-50 
CN96-51 I 

CN96-52 <l 
CN96-53 <1 
CN96-54 <1 

Cyanide 
Bulk Leach 
Gold in Soil 

bpb) 

<.2 
<.2 
7.6 
4.5 
2.3 
0.9 
0.4 
0.4 
0.3 
1.0 

Fire Assay 

Gold in 
Soil 

(PP~) 
3 
8 
7 

5 
47 
5 
4 
1 
1 
3 

Gold in Rock 
Fragments 

( P P ~ )  
64 
2 1 
1 

5 
1 
6 
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Figure 10: Comparison of Copper in Soil and Rock Chips 
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Figure 11: Comparison of Lead in Soil and Rock Chips 

Figure 12: Comparison of Zinc in Soil and Rock Chips 
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5.3 Assay Methods 

All soil samples from the JAE grid were analyzed with a 1 ppb detection limit fxe assay on the 
-0.177 mrn (-80 mesh) fraction. A selected suite of samples were also assayed with cyanide bulk 
leach on the -10 or -10+80 mesh material with a detection limit of 0.2 or 0.1 ppb. The bulk leach 
involves treating 1.0 to 2.0 kg of -2 mrn (-10 mesh) material with approximately 2.0 ml of 
cyanide leach solution for every 1.0 g of material. The combined mixture is bottle rolled for 24 
hours after which the solution is analyzed for gold using atomic absorption. The results of these 
tests are shown in Figure 13 and Table 3. 
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In general, both the fire assay and bulk leach provide the same anomalies with the fire assay 
typically having higher values with greater contrast and likely reflecting by the "nugget" effect. 
The bulk leach however does not identify some of the anomalies that are shown by the fire assay, 
likely due to refractory gold that is not extracted with the cyanide leach. Several interesting 
features can be drawn from this test. The first is that a 30 gram fire assay on the -80 mesh 
material generally identifies the same anomalies as the much larger 2.0 kg bulk leach on the - 
10+80 mesh material. This means that the easier to collect and cheaper fire assay samples are as 
good as the more cumbersome and more expensive bulk leach samples. It also suggests that gold 
is fairly evenly distributed throughout the samples, both in fraction size and in grain numbers. 
The second feature is that some of the anomalies from the fire assay are not identified at all by 
the bulk leach method. This suggests that some fire assay anomalies may be due to the nugget 
effect. If this is true then single fue assay anomalies should be treated with some caution and 
anomalies should preferably be identified by several samples in a row. 

Figure 13: Fire Assay and Bulk Leach Gold - JAE Grid, Hunker Project 1996 

.- 
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Table 3: Comparison of Gold-in-Soil Assay Methods 

400E+2000S I 23 I no sample I 160OE+1500S I 5 I 3.8 
400E+2300S 1 9 2.7 I 1600E+18OOS I 3 5.9 
4OOE+2600S I 5 I no sample I 1600E+21OOS I 100 I 26.5 

Sample 

7 - 
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-- 
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26 

Au -Cyanide 
Bulk Leach @pb) 

3.9 
11.3 
8.8 
28 

40.8 



Table 3: Comparison of Gold-in-Soil Assay Methods (cont'd) 

5.4 Conclusions 

All sampling methods produce approximately the same analytical results. 

Gold and base metals are fairly evenly distributed throughout the top 10-50 cm of the soil 
profile regardless of whether the "B" or "C" horizon is sampled. 

A 50 metre sample spacing is sufficient to identify anomalies, at least at the reconnaissance 
level. 

Soil material is more effective at identifying anomalous gold zones than rocks chips from the 
same sample. 

Soil rock chips are a reasonable representation of the rock types that have generated gold or 
base metal soil anomalies. 

Gold fire assays produce better contrast and anomaly definition than the gold cyanide bulk 
leach assay method. 
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7) Gold is fairly evenly distributed throughout the soil such that 30 grams of -0.177 mm 
material identifies most of the same anomalies as 2.0 kilograms of -2.0 mm material. 

8) Fire assays produce spiked gold results that are likely due to a "nugget" effect. 

5.5 Recommendations 

The orientation tests have led to the following recommendations for soil sampling. These 
recommendations will provide the basis for future surveys in order to produce the most accurate 
and representative analytical results while taking into consideration both time- and cost- 
effectiveness. 

1) Collect single hole samples from the near surface soil material (as long as it contains rock 
fragments or chips). 

2) Use a fire assay for gold analysis. 

3) Catalogue and map rock chips &om anomalous soil samples. 

4) Anomalies should be identified by two or more consecutive samples, in order to avoid the 
"nugget" effect. Trends defined by several samples are the most representative. 

6.0 GEOCHEMICAL RESULTS 

Examination of line plots, histograms and probability plots have been used to establish contour 
intervals for plotting the geochemical results of the soil survey. The intervals used for contouring 
are summarized on Table 4, the sample locations are shown on figure 14, and the contoured 
results are shown on Figures 15 through 23. 
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Table 4: Contour Intervals used for Plotting JAE Soil Sample Maps 

6.1 Distribution of Geochemical Anomalies 

61.1 Gold, Silver, Arsenic and Lead 

Correlation coefficients and plots show that a) gold has a weak correlation with silver, arsenic 
and lead; b) silver has a weak correlation with copper and a weak to moderate correlation with 
lead and zinc; c) arsenic has a weak correlation with lead, and d) lead has a weak correlation with 
zinc. 

The distribution of anomalies in gold, silver, arsenic and lead are shown on figures 15, 16, 17 
and 22. Two principle anomalous regions are outlined. This first lies between the base line and 
lOOOE and between 800s and 2200s (referred to as the Sheba anomaly). This region is defined 
by gold values greater than 25 ppb with several sub-areas containing values between 50 ppb and 
200 ppb. Arsenic, lead, zinc and to a lesser degree copper are also anomalous is this area. The 
second region lies between 1600E and 2000E and between 3200s and 3700s. This region is 
principally defined by an arsenic anomaly but also by a few elevated gold and lead values. 
Several other spot locations have produced high soil gold values up to 470 ppb Au. Most of 
these locations are defined by a single sample that is surrounded by samples with low gold 
values. It is likely these high values represent a "nugget effect". 

Soil sampling by United Keno Hill Mines (UKHM) on several grids adjacent to the JAE grid 
(UKHM's Hunker Dome, King Solomon Dome and MacKay grids) also revealed several 
anomalous regions. These regions are typically defined by gold values less than 50 ppb with 
sporadic high values up to 575 ppb. In general the size and magnitude of the anomalies defined 
by UKHM are less than that defined by the Sheba anomaly described above, but not significantly 
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different. UKHM trenched over several of the soil anomalies. They encountered minor 
mineralization confined to quartz veins or small pyritic and altered fracturdfault zones. The best 
values encountered are 560 ppb Au over 3m, 620 ppb Au over 2.7m, and one sample that ran 
13.9 git Au over 3 metres. Resampling of the latter sample returned 3 1 ppb Au, and 62 ppb Au. 
In general, these trenches were only sampled where mineralization was apparent through quartz 
veins or fracture zones. 

Soil sampling by Cominco in the vicinity of King Solomon Dome revealed several arsenic 
anomalies (grids F, G, and D) and a weaker copper, lead and zinc anomaly on grid E. The assay 
values that define these anomalies are very similar to those defined by the Sheba anomaly on the 
JAE grid. The arsenic anomaly on grid D is also coincident with a strong chargeability high 
defmed by ground IP geophysics. 

Bedrock sampling within the Sheba anomaly has revealed a number of samples with gold values 
>I00 ppb and commonly >500 ppb. These samples are tpically from small q u m  veins and 
alteration zones around the quartz veins. Several of the samples with >500 ppb Au have strong 
soil anomalies immediately down slope from the sample location. Soil values are typically 20 to 
30 time less than gold values in underlying bedrock. Elsewhere gold-bearing rock samples 
cannot be matched with a distinct down slope soil anomaly, although the soils around the rock 
samples are typically anomalous in gold. The region around the Mitchell vein shows a moderate 
but relatively small soil anomaly. The coincidence of high, but localized, soil anomalies around 
small gold-bearing quartz veins, may suggest that each of these sub-areas are adjacent to quartz 
veins or quartz veidalteration zones. 

Sub-areas within the Sheba anomaly define a number of linear trends. The first is NNE and 
extends from 300E and 2100s to 600E and 800s. The second is WNW and can be seen by the 
alignment of several sub-areas. The bedrock geology provides a possible explanation for these 
trends. In a couple of locations small WNW trending faults were mapped that offset NNW 
trending quartz veins both dextrally and sinistrally and into which the quartz veins bleed, 
suggesting the faults and veins are contemporaneous. The WNW alignment of sub-areas may 
reflect the approximate location of faults which have localized intrusion of quartz veins. The 
NNE trend may reflect the approximate location of a discontinuous set of veins that have been 
dextrally offset in several places along the length of the trend. Further mapping and trenching 
will be required to confirm these hypotheses. 

Gold-bearing quartz veins and alteration zones are also known to occur up slope from the soil 
anomaly between 3200s and 3700s. 

Barrarnundi Gold Ltd. - Soil Survey Report 18 



6.1.2 Barium, Copper, Iron, Manganese and Zinc 

Correlation coefficients and plots show that a) barium has a weak correlation with cadmium and 
copper and a weak to moderate correlation with zinc; b) copper has a weak correlation with silver 
and barium and a moderate to weak correlation with iron and zinc; c) iron has a weak correlation 
with arsenic and a moderate to weak correlation with copper and zinc; and d) zinc has a weak 
correlation with silver and arsenic, a moderate to weak correlation with copper and iron and a 
moderate to strong correlation with cadmium and lead. 

The distribution of barium, copper, iron, manganese and zinc anomalies are shown on Figures 
18-21 and 23. These elements and to a lesser extent arsenic and gold, define a distinct 
anomalous zone adjacent to King Solomon Dome. In this area, the only rock samples collected 
are from the top of King Solomon Dome. These rocks are silvery-green 
muscovite+chorite+pyrite schist and dark green chlorite schist. ICP data from these rocks do not 
reveal high values in barium, copper, iron manganese or zinc. A smaller but similar anomalous 
zone defined by these elements is located in the northwestern comer of the JAE grid. No rock 
samples were collected from this area. 

Zinc and copper also overlap with the Sheba anomaly that is anomalous in gold, silver, arsenic 
and lead. 

7.0 SUMMARY OF EXPENSES - ROCK SAMPLES 

A summary of the assessable costs associated with the rock sample survey are outlined below in 
Table 5. Expenses include: the wages of employees, assay and shipping costs, miscellaneous 
operating costs, and report writing costs. Fifty three (53) of the 1726 soil samples had a variety 
of assay techniques applied to them thus increasing the assay costs of those samples. The total 
cost for collecting these 53 soil samples was $7,086.10, which is $133.70/sample. The total cost 
for collecting the remaining 1673 samples was $106,319.15, which is $63.55/sample. 

Table 5: Summary of Expenses 

I Assessment I 
Item Dewription Costs 

Assay and shipping cost 1673 samples @ $3 1.50/sample $52, 699.50 
(group 1) 
Assay and shipping cost 53 samples @ $lOl.65/sample $5, 387.45 
(group 2) 

Sub-Total $58,086.95 
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Table 5: Summary of E~penses (cont'd) 

Assessment 
Item Description Costs 

'ersounel Sampler @ $180/day x 23 days = $4,140.00 
Sampler @ $1 80iday x 14 days = $2,520.00 
Sampler @ $180!day x 49 days = $8,820.00 
Sampler @ $%10/day x 45 days = $6,750.00 
Sampler @ S75!day x 12 days = $900.00 
Sampler @ $1 5Oiday x 13 days = $1,950.00 
Sampler @ $150iday x l l days = $1.650.00 
Sampler @ $180iday x 2 days = $360.00 
Sampler @ $ 175lday x 4 days = $700.UU 

Sub-Total $27,790.( 

House Miscellaneous $7500.00 
Operating Expenses Electricity 

Telephone 
Food 
Exps - CN 
Exps - RS 
Truck 
Gas 
Neville Crosby 
Freight - FF 
Freight - PN 
Computer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Total $48,952,141353 person days in the field = $138.66/person/day 
172 person days @ $138.66:day = $23,849.52 

Sub-Total $23,849.5 

Report Writing Costs Project Geologist @$225/day x 8 days = $1800.00 
Draftsman @ $200/day x 8 days = $1400.00 
Report Preparation @ $100/day x 1 = $100.00 
Report Preparation @ $150/day x 1 = $150.00 
Report Preparation @ $225/day x 0.5 = $1 12.50 
Report Preparation @ $225/day x 0.5 = $1 12.50 

Sub-Total $3,675.0 

TOTAL $1 13.461.4 

Table 6: Cost Per Sample 

- 
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ItemiDescription 
Costs per sample for personnel, msc., report writmg 
Group 1 costs per sample 

Total Cost 
$55,314.5211726 
$32.05 + $31 50 

Cost Per Sample 
$32.05/sample 
$63.55/sample 



8.0 CONCLUSIONS 

A 100 x 50 metre soil grid was completed over the JAE claims and adjacent KIN claims between 
July and September, 1996. A total of 1,726 soil samples were collected. Each sample is a 
composite from four holes collected within a few metres of each other and taken from the 'B' or 
'C' horizon at a depth of 30-50 cm. Two other sampling methods were also tested that involved 
collecting soil from one hole at a depth of 30-50 cm or collecting soil from 5 holes spaced 10 
metres apart over 50 metres from a depth of 10-30 cm. In addition a variety of analytical 
techniques and mediums were tested. Conclusions on the orientation studies part of the survey 
are presented above (see section 5.4). 

Gold, silver, arsenic, lead and copper define a distinct anomalous region, referred to as the Sheba 
anomaly, in the north-central part of the JAE grid. Gold values greater than 25 ppb with 
numerous sub-areas containing between 50 ppb and 200 ppb mark the Sheba anomaly. The 
alignment of these sub-areas define apparent NNE and NW trends. Several other smaller 
anomalies, mostly defmed by a single sample are also evident. The nugget effect may be 
responsible for these single sample anomalies. Barium, copper, iron. manganese, zinc and to a 
lesser extent gold and arsenic define a distinct anomalous zone adjacent to King Solomon Dome. 
These elements are commonly elevated around VMS deposits which may have significant 
implications for this area. A smaller but similar zone also occurs in the northwest comer of the 
grid. 

In the Sheba anomaly, gold-bearing quartz veins and alteration zones were located immediately 
up-slope from several of the high gold soil anomalies, although not all known gold-bearing rocks 
have adjacent soil anomalies. The localization of gold-bearing quartz veins around these gold- 
high sub-areas suggests that many of these sub-areas are spatially and perhaps genetically related 
to quartz veins and alteration zones. 

9.0 RECOMMENDATIONS 

Orientation studies on sampling methods and analytical methods and mediums have produced a 
series of recommendations presented in section 5.5 (see above). 

The results of soil sampling across the entire JAE grid in combination with rock sampling have 
produced a series of recommendations most of which are presented at the end of the report on 
mapping and geochemical rock sampling on the JAE. In addition to those, the following 
recommendations are made: 
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1) prospecting and sampling of rock chips adjacent to King Solomon Dome and in the northwest 
comer of the grid to identify the origin of the barium, copper, manganese, iron, and zinc 
anomaly. 

2) Soil sampling on a 25x25 metres grid around the smaller and single sample gold soil 
anomalies to establish if they are significant or the result of the nugget effect. 

r 
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CERTIFICATE OF QUALIFICATIONS 



CERTIFICATE OF QUALIFICATIONS 

I, Robert Stevens, with business address of: 

Barramundi Gold Ltd. 
1950 - 400 Burrard Street 
Vancouver, B.C. 
V6C 3A6 

and residential address: 

5283 Sunningdale Road 
Burnaby, BC 
VSB 4R5 

do hereby certify that: 

1. I am a practising geologist. 

2. I hold a Doctor of Philosophy degree in geology (1994) from the University of Alberta and 
a bachelor of Science co-op degree in geology (1989) from the University of Waterloo. 

3. I have been employed in my profession since 1985. 

4. This report is based on work conducted and supervised by me as a consultant/employee of 
Barramundi Gold Ltd. 

5. I hold 9,000 shares of Barramundi Gold Ltd., 4,000 warrants, and a stock option of 20,000 
shares at $0.75 that can be exercised until September 19,2001. 

K Robert Stevens, Ph.D. 

Dated at Vancouver, B.C., July 22, 1997 
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GLOSSARY OF TERMS 

Term 

I arsenopyrite I sulphide of arsenic and iron I 

Meaning 

amphiholite 

andesite 
anomaly 

assay I chemical test to determine the amount of a metal contained in an ore or mineral sample 
augen I lenticular minerals or mineral aggregates that are "eye" shaped in cross section 

alteration I chanze in mineralogical composition of  a rock commonly brought about by reactions 
with hydrothermal solutions. or weathering 
an assemblage of minerals formed at moderate to high pressures between 850 and 1.300 
degrees F (450 and 700 degrees C) during regional metamorphism 
a volcanic rock intermediate in composition between basalt ancthyolite 
value higher or lower than the expected or norm or the normal range of background 

barite I a barium mineral 
basalt I a fine grained generally extrusive or volcanic basic igneous rock, but may occur in sub- 

basic 
biotite 

breccia 

calcite 
carbonate 

volcanic intrusions 
an igneous rock having a relatively low silica content 
dark mica mineral 
a rock consisting of poorly sorted and angular rock fragments known aslasts, and a 
matrix introduced to the mass as a result of fluid flow 
a mineral, calcium carbonate, CaC03 
pertaining to a rock, generally sedimentary, usually formed of calcium, magnesium or 

chalcopyrite 
chlorite 

claim or  quartz claim 

iron carbonate materials 
copper iron sulphide mineral 
a group ofplatey silicate minerals containing aluminium, iron and magnesium 
Quartz claim validly staked and in good standing in the Yukon Territory. Full claims 

cleavage 
contact 

( rock or ore 
dyke I a narrow tabular igneous intrusion which cuts across the bedding or other planar 

measwe 450x450 metres 
the splitting, or tendency to split, along planes determined by the crystal structure 
a surface between two rock types 

Cretaceous 
deformation 

Devonian 
dip 

disseminated 

144 to 66 million years before present 
a general term for the processes of folding, faulting, shearing, compression, or extensior 
of rocks as a result of stress 
a period of geological time between 362 and 413 million years ago 
the angle at which a stratum is inclined from the horizontal 
descriptive of mineral grains and fine particles which are scattered throughout the host 

Eocene 
e~i thermal  

structures in the country rock 
an epoch of geological time between 57 and 36 million year ago 
relating to a hydrothermal mineral deposit formed at relatively low temperature near the 

exhalative 
facies 
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- 
earth's surface, mainly in veins 
resulting from the evolution of volcanic gases and vapours at the surface of the earth 
the aspects of a rock unit reflecting the conditions of its origin 

fault 

feldspar 

a fracture of rocks along which rocks on one side have been moved relative to the rocks 
on the other 
a very common group of rock-forming aluminium silicate minerals, containing 
potassium orthoclase, sodium andior calcium plagioclase 



GLOSSARY OF TERMS (cont'd) 

felsic F 
foliation 

gabbro 
alena 

granodiorite , 
Meaning 

descriptive of an igneous rock composed predominantly of light coloured minerals 
(opposite of matic) 
a bend in strata or any planar structure 
a planar arrangement of textural or structural features in any type of rock 
a named succession of sedimentary and volcanic strata having some common 
characteristic, and a primary unit instratigraphy 
a coarse grained basic igneous rock 
a mineral, lead sulphide, the dominant ore mineral of lead 
a coarse grained acid igneous rock, similar to granite but with a lower percentage of 

I silica 

metasediments 1 metamorphosed sed~ments 
mineralization I [he introduction of a valuable mineral or m~nerals into a body of rock 

graphite 
graphitic 

glt 
hornblende 

ieneous 

muscovite I common mica mineral, potash-bearing white mica 
oxide 1 a mineral in which oxygen is combined with a metal; often formed during weathering 

a mineral that consists of carbon 
a rock that contains graphite 
grams per tonne; one g/t equals one part per million @pm) 
a calcium-aluminium-ironorthosilicate mineral 
formed bv solidification from a molten or ~artiallv moltemaamatic state on the surfact 

oxidized 
odtonne 

quartzite I a slllca r ~ s h  meranlorph~c rock i h n e d  from sandstone 
Residual soil I A so11 produced by [he weathering 0iunJerlying bedrsck and rzmaming In place 

processes 
the process by which minerals are altered by the addition of oxygen 
ounces per tonne; one ou'tonne equals 3 1.1 g/t 

Planar 
polydeformed 

porphyry 
ppb 

ppm 
pyrite 

pyrrhotite 
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lying within one plane 
rocks that have been multiply deformed 
an igneous rock with large crystals set in a fine grained ground mass 
parts per billion 
parts per million 
an iron sulphide mineral 
a bronze coloured sulphide of iron mineral which is ofien mapetic 



GLOSSARY OF TERMS (cont'd) 

Term Meaning 

sediment rocks formed by transportation of' particles by air, water or ice 
sericite a find grained variety of mica 

shear zone the creation of a planar zone ofdeformed rock by shearing stress 
silicified replacement by, or introduction of, appreciable quantities of silicon dioxide minerals 

soil satnoling collection of soil samoles at a series of different locations in order to studv the , n 1 distribution of soil geochemical values 
solifluction I The downslope movement ofwater logged soil that lies above permanently frozen 

I tectonic history 
thrust fault I a fault in which the hanging wall has moved uoward relative to thefootwall. A thrust 

I As I Arsenic I 

MetalslElements 

Au I Gold 
Ba I Barium 

Meaning 

Mn ( Manganese 
Pb I Lead 

A o  I <ilvm 
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1.0 INTRODUCTION 

The Hunker Dome Project is located in the historic Klondike placer gold fields of west-central 
Yukon. Over I3 million ounces of placer gold (reported) have been mined from primary and 
secondary creeks in the Klondike, however only 1000 ounces of bedrock gold has been removed. 
Barramundi Gold Ltd.'s ("Barrarnundi") interest in the Klondike began in late 1995 with a 
literature search and by a field visit to the area by Barramundi personnel. Subsequently, an 
Option Agreement was arranged between Barramundi and JAE Resources Inc. ("JAE) to acquire 
100% interest in the JAE claims adjacent to King Solomon Dome in the centre of the Klondike 
gold fields. In early 1996 further evaluation of past work in the Klondike, and an examination of 
current land holdings, led Barramundi to instigate an aggressive staking program that continued 
into early 1997. In addition, an Option Agreement was arranged with United Keno Hill Mines 
Limited ("UKHM") to acquire a 100% interest in their claim holdings in the Klondike. As of 
June 30, 1997 Barramundi holds 3187 claims either 100% or as an option to acquire 100%. This 
area comprises more than 75% of the historic placer gold fields. 

The 1996 field program began on May I lCh and ended on September 3oth. As of September 30, 
1996 Barramundi held 2854 claims. The first part of the program consisted of regional 
orientation to the project area, which included mapping and prospecting, geochemical sampling, 
and evaluation of soils and stream sediments. This was followed, in the second part of the 
program, by continued mapping and prospecting, a regional stream sediment sampling program 
(comprising 210 samples), a detailed soil sampling program on the JAE claims (consisting of 
1726 samples on a 100x50 metre grid), and detailed mapping and geochemical sampling on the 
JAE. 

This report describes the regional mapping and geochemical sampling work completed during the 
1996 field program and the results of this work. Documentation of the stream sediment 
sampling and work on the JAE claims is presented in separate reports. 

2.0 LOCATION AND ACCESS 

The Hunker Dome project is located in the historic Klondike placer gold fields southeast of 
Dawson City, Yukon. This area is accessible year round via the Klondike Highway, 530 km 
from Whitehorse, or via air to the Dawson City airport (Figure I). The heart of the Klondike lies 
about 45 km southeast of Dawson and is centred around King Solomon Dome and Hunker 
Summit (13S055'W; 63"52'N). Accessibility to the Hunker property is excellent, with all of the 
main placer creeks having a seasonally maintained gravel road that can be reached from Dawson 
City. In addition, most of the smaller creeks and several of the ridge tops are easily accessible by 
4WD vehicle during the summer or snow machine during the winter. In this report, the Klondike 



region rcfers to the area bo~md by several rich placer creeks. Cluckwise from the northwest they 
arc (Figurc 2): the Klondike River, Hunker Creek, Dominion Creek. Indian River. Quartz Creek. 
Eldorado Creek, and Bonanza Creek. This area covers approximately 800 km' of which 
Barramundi holds more than 640 km'. 

3.0 HISTORY 

The Klondike has had a long and colourhl history of mining for over 100 years. since the 
discovery of the exceptionally rich placer creeks Bonanza and Eldorado in 1896. Since that time 
over 13 million ounces of placer gold are reported to have been mined from the Klondike with 
the true figure likely to be as high as 25 million ounces. This placer gold has been won from 
recent and older terrace gravels in Bear, Hunker, Dominion, Sulphur, Quartz, Eldorado and 
Bonanza creeks, and from many of the seconda~y and tertiary creeks. Placer mining continues 
today with more than 50 active mines, which primarily work as small family-run operations. The 
history of the Klondike has been written about extensively and many reliable accounts can be 
found, including "The Klondike Stampede" by Tappan Adney, "The Gold Hustlers - Dredging 
the Klondike 1989-1966" by Lewis Green, and "Klondike" by Pierre Berton. Officers of the 
Geological Survey of Canada have also written extensively about the geology of the Klondike 
since the beginning of this century. 

The search for bedrock gold sources began shortly after the discovery of the placer creeks, as 
prospectors began searching the hills for gold-bearing quartz veins. Over the past 100 years most 
of the hardrock exploration has been carried out by prospectors and placer miners. However, in 
the past 15-20 years several exploration and mining companies, such as Arbor Resources Inc., 
Cominco Inc., Kemecott Canada Inc., and United Keno Hill Mines Limited, have explored 
various parts of the Klondike region. The exploration for bedrock sources has focused almost 
exclusively on the search for high-grade gold-bearing quartz veins or faults and shear zones rich 
in quartz veins. Other theories have also been tested, such as a creek bottom origin for the gold 
as a result of epithermal alteration, or gold in unusual blue quartz veins. To date, these 
exploration programs have not met with any degree of success. 

4.0 CLAIM STATUS 

The Hunker Dome Project consists of 3187 claims covering approximately 640 km2. Two 
thousand seven hundred and twenty claims (2720) are owned 100% by Barramundi. The 
remaining claims are help under an option to acquire 100% either from JAE Resources (a total of 
27 claims) or from United Keno Hill Mines Limited (a total of 440 claims). Table 1 is a list of 
the claim status for the Hunker Dome Project. 
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Table 1: Hunker Project Claim Status to June 30, 1997 

Claim Name I Grant No. 

? 
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JAE I IYAX9006 I October I. 2000 I JAE Rcsourccs Inc. 1 Expiry Date 

I A E  Resources Inc. 
JAE Rcsourccs Inc. 
JAE Resources lnc. 

I A E  2 IYA89007 
JAE 3-14 I Y A ~ Y O O ~ - Y A X Y O ~ ~  
JAE 15-19 l~MY31X-YA89322 

Owner 

April 1. 2001 
October 1 ,  2000 
October I. ZOO0 



Tablc I :  Hunker Project Claim Status to Junc 30. 1997 (cont'd) 
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Table I: Hunker Project Claim Status to June 30. 1997 (cont'd) 

.... . . ~ ~ ~ ~~~ ~ 

 KIN 80 1 ~ ~ 8 9 5 1 5  I Julv 8. 1998 I United Keno Hill Mines Limited 

Claim Name 
KIN 57-59 
KIN 60 
KIN hl 
KIN 62-64 
K I N  65-79 

Grant No. 
YAX9492-Y.AX9-194 
Y AX9195 
YAX9496 
YA89497-YA89499 
YAX9500-YAX95 14 

KrN 81-82 
KIN 83-1 12 
KW III 
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. .. . . . . 

KM 114 
KIN 115 
KIN 1 16 

Expiry Date 
July X. 1999 
July 8. I998 
July X. 1999 
July 8; 1998 
Julv 8. 1999 

YA89516-YA89517 
YB04083-YB04112 
YR04113 

Owner 

United Kcno Hill Mines Limited 
United Kcno Hill Mines Limited 
United Keno tlill Mmes Limited 
United Keno Hill Mines Limited 
Unitcd Kcno Hill Mincs Limited 

K N  l I7 Sentember 18. 1999 United Keno Hill Mines Limited 

July 8. 1999 
September 18. 1997 

March 18. 1998 
United Keno Hill Mines Limited 
United Keno Hill Mines Limited 
United Keno Hill Mines Limited 

~ - ~~~ 

Unired Kcno Hill Mines L~mited 
United Keno Hill Mines Limited 
United Keno Hill Mines Limited 

YBO4114 
YBO4115 
YBO4116 

September I8? 1998 
September 18. 1999 
September 18. 1998 



Table 1 :  Hunker Project Claim Status to June 30, 1997 (cont'd) 
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Tahle I :  Hunker Project Claim Status to June 30. 1997 (cont'd) 

Claim Name 

PUP 25-59 

PUP 60 
PUP 61-70 

. Bammundi G d d  Ltd. - Regional \.lapping anJGcoehernical Sampling l 0 

LC 1-23 
LC 24 
LC 25 

Grant  No. 
YBXXIOI-YBX8lX 
YBX8136 
YB88137-YB88146 

YBhX58Z-YB6X604 
YB68605 
YB68606 

Expiry Date 

July 24, 1999 
July 24. 1998 
July 24, 1999 

Owner 

Barramundi Gold Ltd. 
Barrnmundi Gold Ltd. 
Barnmundi Gold Ltd. 

July 26. 1997 
J a n u a ~  26. 1998 

Julv 26. 1997 

Banamundi Gold Ltd. 
Barnmundi Gold Ltd. 
Bammundi Gold Ltd. 



Table I:  Hunker Project Claim Status to June 30, 1997 (cont'd) 

5.0 GEOLOGICAL OVERVIEW OF THE KLONDIKE DISTRICT 

The Klondike region has very limited bedrock exposure, making it difficult to establish the 
geology of the area. However, the work of Dr. Jim Mortensen from the University of British 
Columbia has resulted in a good understanding of the regional geology despite these difficulties. 
The summary below draws heavily on 1:50 000 scale maps released by Dr. Mortensen in 1996 

Claim Name 
SUR 1626- 1629 
J 1 - 1 1  

LD 1-8 
LD 9-10 

(Mortensen, 1996) and is augmented by the work of Barramundi in 1996. 

5.1 Geomorphology 

The Klondike region is a mature dissected upland unaffected by glacial 

Grant No. 
YB879X3-YB879X6 

YBXXO33-YBSXO43 

YBX8057-YB88064 
YBXX065-YBX8066 

activity. It i s generally 
divided into a series of interconnecting ridges with rounded crests and steep walls that are incised 
by numerous small creeks. The mature nature of this region has left virtually no natural outcrop 
exposure. Ridges are covered by a narrow organic layer and 0.5 to 2 metres of residual rocky 
soil, while creek bottoms are covered by thick organic deposits, wind blown silt, and creek 
bottom gravels. Repeated phases of uplift and subsequent stream down-cutting have left benches 
of old gravel plains on the sides of several creek valleys (e.g. White Channel gravel). Extensive 
permafrost covers the area, particularly on north and east facing slopes, and permafrost processes 

Expiry Date 
Scptcmber l I. 1997 

June 17. 1999 

July 24. 1999 
Julv 24. 1998 
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Owner 

Barramundi Gold Ltd. 

Barwmundi Gold Ltd. 

Bammundi Gold Ltd. 
Bnrramundi Gold Ltd. 



such as creep and solitluction are evident on these slopes. Human activities over the past 100 
years have exposed small amounts of rock in road cuts, river bottoms and trenches. It  is 
primarily these exposures that have been used to establish the geology uf  the area. 

5.2 Rock Types 

The Klondike district is underlain by a variety of metamorphosed and deformed sedimentary. 
volcanic and plutonic rocks that are divided into two broad lithotectonic assemblages (Figure 3): 
medium to high grade, polydeformed rocks of the Yukon-Tanana terrane, and weakly deformed 
and metamorphosed rocks of the Slide Mountain terrane (Mortensen, 1996). 

Rocks of the Yukon-Tanana terrane underlie most of the Klondike area and can be divided into 
two distinct assemblages: the Devono-Mississippian Nasina assemblage, and the Permian 
Klondike Schist assemblage. The Nasina assemblage (DMs, DMsq, DMsqc) occurs along the 
north and northeastern edge of the Klondike and consists predominantly of fine grained, graphitic 
to non-graphitic quartz-muscovite-chlorite schist and quartzite with locally interlayered mafic 
schist, amphibolite and marble (Figure 3) (Mortensen, 1996). 

The Klondike Schist underlies most of the Klondike and comprises four main units (Figure 3): 
1) medium to dark green chlorite-quartz-muscovite-feldspa*biotitephite schist (referred to 
herein as mafic schist) (Psc); 2) tan-weathering muscovite*chlorite quartzite and quartz- 
muscovite-chlorite schist (referred to herein as intermediate schist) (Psq); 3) rusty-weathering 
quartz-muscovite schist (Psqm) with minor graphitic phyllite (referred to herein as felsic schist); 
and, 4) quartz*feldspar augen-bearing quartz-muscovite+chlorite schist (referred to herein as 
augen schist) (Psa) (Mortensen, 1996). 

Tne principle rock types within each unit are distinct, however there is considerable gradation 
between rock types in the Klondike schist. Thus, contacts between units commonly reflect 
relative abundances rather than distinct lithologic changes. This gradation and observed 
interfingering of rocks from the different units is interpreted to indicate an original depositional 
relationship between rocks units of the Klondike schist (Mortensen, 1996). Along the southwest 
margin of the Klondike a large body of foliated biotite quartz monzonite (Pqmg; Sulphur Creek 
orthogneiss) of Permian age is also in yadational contact with augen schist. Although this body 
does not form part of the Klondike Schist assemblage, its contact relationship and age suggest it 
has a primary relationship with rocks of the Klondike Schist (Mortensen, 1996). U-Pb zircon 
dates from the felsic schist, augen-schist and Sulphur Creek orthogneiss all give the same 
Permian ages, and have zircon morphologies indicating an igneous origin (Mortensen, 1996; 
Mortensen pers. cornm. 1996). 
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Several younger and unfoliated plutonic rocks intrude the Klondike Schist and Yasina 
assemblages. They are biotite-hornblende quartz monzonite and granodiorite of Cretaceous age 
(eKgd)_ and a bimodal suite of quartz-feldspar porphyq and plagioclase-phyric basalt of Eocene 
age (eTqfp) (Mortensen. 1996). Along Last Chance Creek massive andesites overlie and are 
interbedded with immature clastic rocks including siltstone, sandstone and conglomerate (1Kva). 
These rocks are undated but thought to be Cretaceous in age (Mortensen. 1997) 

Rocks of the Slide Mountain terrane (IPv, 1Pu) outcrop primarily as isolated structural slices or 
slivers along regional thrust faults. The main rocks types are massive greenstone and a variety of 
altered ultramafic rocks, both of which are thought to be Permian in age (Mortensen. 1996). 

5.3 Structural Geology 

Rocks of the Nasina and Klondike Schist assemblages are ductilely deformed and 
metamorphosed under greenschist to lower amphibolite facies. At least two phases of 
deformation have affected these rocks; an earlier penetrative deformation and a later folding- 
dominated deformation. The penetrative deformation produced a well defined schistose to 
locally mylonitic foliation and a local mineral lineation. Compositional layering, where visible, 
is parallel to the foliation at a local and probably regional scale. Tight to isoclinal folds, often 
truncated, also mark this deformation. The later folding-dominated deformation produced open 
to tight and crenulation folding of the earlier foliation and compositional layering. A spaced 
axial planar crenulation cleavage commonly accompanies these folds. 

Late, steeply dipping, normal-oblique strike-slip faults cut the Klondike schist. The offset and 
regional significance of these faults is unknown. Rocks of the Slide Mountain terrane have been 
affected by brittle, commonly anastamosing, shearing and open folding (Mortensen, 1996). 

The Nasina and Klondike Schist assemblages are thought to lie in regional-scale thrust sheets 
separated by shallow to moderately southwest-dipping thrusts along which lie structural slices of 
Slide Mountain terrane rocks (Figure 3)(Mortensen, 1990, 1996). Three main thrust sheets have 
been identified. The structurally lowest, sheet 111, occurs to the north and northeast and 
comprises rocks of the Nasina assemblage. The structurally higher sheets I1 and I underlie most 
of the Klondike region and comprise rocks of the Klondike Schist assemblage and Sulphur Creek 
orthogneiss. Regional-scale thrusting is thought to have occurred in Early Jurassic time. 
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5.4 Geological Model for the Klondike Schist 

Permian rocks of the Klondike Schist are interpreted to represent a volcanicisedimentary 
sequence. The mafic schist unit (Psc) is interpreted to be derived from mafic volcanics and tuffs, 
the felsic schist unit (Psqm) from felsic volcanics, tuffs, or cherty-tuffs and the augen-sch~st unit 
(Psa) from subvolcanic sills, dykes, domes or small volcanic porphyry bodies (Mortensen, 1996). 
In addition to these volcanic rocks, all units of the Klondike schist including the intermediate 

schist unit (Psq) contain siliciclastic sedimentary rocks. The formation of the Klondike Schist 
assemblage and Sulphur Creek orthogneiss is thought to have occurred in a subaerial volcanic 
environment where a pile of mafic and felsic volcanic rocks, tuffs and sedimentary rocks formed 
together with subvolcanic porphyries, dykes and sills. This magmatic system was fed by an 
underlying magmatic body that is now represented by the Sulphur Creek orthogneiss. Between 
the Permian and Early Jurassic the Klondike Schist and Sulphur Creek orthogneiss were 
metamorphosed and ductilely deformed. In the Early Jurassic regional-scale thrust faulting and 
uplift structurally imbricated these rocks and juxtaposed them with the Nasina assemblage and 
Slide Mountain terrane. 

6.0 REGIONAL MAPPING AND GEOCHEMICAL SAMPLING PROGRAM (1996) 

From May to late September 1996 Barramundi undertook a regional mapping and geochemical 
sampling program (Figure 3). Our mapping supports the lithologic divisions in Geoscience Map 
1996-1 (Mortensen, 1996) and thus these division are used in our discussions. Each of the main 
units of the Klondike schist assemblage, the Su1phu:- Creek orthogneiss, the Nasina assemblage, 
and the Slide Mountain terrane will be discussed separately. Significant or potentially important 
aspects of the geology, the geochemistry of collected samples and the mineral potential will be 
outlined. 

6.1 Felsic Schist (Psqm) and Augen Schist (Psa) Units 

Sixty samples of felsic and augen schist were collected from 25 localities across the Klondike, as 
well as over 60 samples from "Art's trench. Samples were collected from road outcrops and 
trenches along Bear, Hunker, Dominion, Gold-Run, Sulphur and Bonanza Creeks, and along the 
ridges west of King Solomon Dome and above Bear Creek. "Art's t rench comprises two 
trenches just off the upper Bonanza road west of Canyon Creek (See Figure 3 for distribution of 
these units and sample localities). 
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6.1.1 Geology 

Rocks of the t'elsic schist unit are generally distinctive and easily recognized by their weathering 
colour. Rusty-red, heamatitic-red, yellow (sulphur stained) to occasionally white and bleached 
rn~~scovite+quartz+pyrite*feIdspar+magnetite schist dominates this unit. Pyrite, which averages 
1-5% of the rock, is generally weathered and oxidized LO goethite. In some localities the rocks 
have a glassy appearance (quartz-rich) and give a flinty sound when hit with a hammer. In these 
rocks, pyrite remains quite fresh and is finely disseminated throughout the rock. Magnetite is 
common in felsic schist down the Gold-Run road and along Dominion Creek. Carbonate is not 
abundant in these rocks and where present occurs in more intermediate to mafic phases. 
Foliofonn, augen-shaped and discontinuous quartz veins are common in many exposures of 
felsic schist. 

An interesting exposure of rocks from this unit occurs in lower Quartz Creek, where dredge 
tailings of fine to medium grained muscovite-bearing quartzite with semi-massive and banded 
pyrite up to 50% were located (location RS96-201; Figure 3). Another showing occurs near the 
mouth of Hunker Creek, where dredge tailings have exposed semi-massive and banded pyrite in 
a quartzite (location Hunker; Figure 3). These rocks are finer grained and less schistose than the 
Quartz Creek showing and comprise glassy to smoky quartz with pyrite, and without muscovite. 
A third exposure is near the Lone Star property where a band of probable oxidetsulphide iron 
formation with thin bands of magnetite in a quartzite was found (location RS96-200; Figure 3). 
This site also contains interesting "foamy" or sinter textured pyrite-bearing quartzite. Several 
samples were also collected from a gravel pile near the tourist stop "Claim 33" off the Bonanza 
road. This pile of rocks may be dredge tailings and thus locally derived (location Claim 33; 
Figure 3). Two samples of fine grained siliceous and pyritic quartzite collected from this pile ran 

2.42 and 3.76 git Au and the latter sample contains >1% Mn. The siliceous nature of these 
samples, and the presence of abundant fine pyrite and significant manganese suggests that some 
of these rocks may be derived from siliceous gold-rich manganiferous exhalatives. However, 
caution should be exercised as these are placer gravels and some or all of the gold in these rocks 
may be placer gold caught up in small fractures or cavities. 

Graphitic phyllite is a minor, but important, component of the felsic schist unit in the western 
part of the Klondike. Black, fissile, pyrite-bearing phyllite occurs as fairly narrow bands (10-100 
metres wide) within felsic schist. On the ridge east of Bear Creek, graphitic phyllite and quartz- 
muscovite schist were seen to interlayer at the 10-100 cm scale. 

Felsic schist commonly grades into and contains bands of intermediate schist in the western half 
of the Klondike. For example, at Art's trench sugary textured chlorite-muscovite quartz schist 
typical of the intermediate schist unit grades structurally upward to red-yellow pyrite-bearing, 
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locally glassy, muscovite-quartz schist typical of the felsic schist unit. In the eastern Klondike, 
down the Gold-Run road, felsic schist is interlayered with matic schist and likely occurs as 
discontinuous band or domes tens to hundreds of metres wide between mafic schist. 

At Art's trench the felsic schist is very siliceous, consisting locally of only quartz, muscovite and 
pyrite. These rocks and the surrounding schist were likely derived from siliceous or cherty tuffs, 
felsic volcanics or possibly siliceous exhalatives. 

Rocks of the augen schist unit are distinct by the presence of quartz andlor feldspar augens. The 
augens are 1-5mm in size and comprise 10-50% of the rock. Quartz augens are typically 
opalescent and blue or grey in colour. Locally, where augens are abundant, the rock has the 
appearance of a gritty sandstone. Augen schist varies from yellow-grey-red to brown-green and 
consists of muscovite*chlorite+quartz+feldspar. Augen and felsic schist are interlayered in the 
western part of the Klondike and are commonly only distinguished by the presence or absence of 
augens. In the vicinity of Sulphur Creek, augen and mafic schist are in contact, but the 
relationship between these units is unclear. 

6.1.2 Geochemistry 

Gold: Outside of Art's trench several samples of felsic and augen schist are anomalous in gold 
ranging from 30-445 ppb Au (see table below). In these samples, arsenic has a weak to moderate 
correlation with gold ( ~ 0 . 3 6 ) .  In Art's trench gold is below the detection limit (5 ppb). 

Table 2: Significant Gold Results - Felsic Schist (Psqm) and Augen Schist (Psa) Units 

below pup 

I Dominion Mountain 
RS96- 184 1 Trench iust off Heritage 

I 

down slope from the 
Heritage trail. 

RS96- 172 
(4 samples) 

Au ppb I Description 
25-1 10 1 brown-mv-silverv to mstv and yellow stained 

Scree beside Gold-tun 
road just south of 

r '  

. 
- .  
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35-64 

35-40 

5-445 

- .  
muscovite* chlorite auartz-aueen schist. Blue to grey 
quam augens. Fine to medium pyrite (1-3%). 
disseminated and in fabric parallel layers. Larger 
pyrites cut the foliation. 
Yellow-orange. gossaned pyrite-bearing 
muscovite+auartz schist May have been abundant 
pyrite now weathered to goethite. 
Brown-red-yellow. gossaned pyrite-bearing muscovite- 
a u a m  schist. 1-3% pyrite. 
Brown-red-yellow quartz-muscovite schist and 
quartefelspar aurren schist. Minor chlorite. 1-3% 
pyrite. Includes a breccia of unknown origin that ran 
175 ppb Au. and a quartz+felspar augen schist that ran 
445 ppb Au. 



Table 2: Significant Gold Results - Felsic Schist (Psqrn)/Augen Schist (Psa) Units (cont'd) 

Sample I Location I Au ppb I Description 
RS9h-?OO I Ncor Lone Star Property. ( 5-35 I Two samples arc weakly anomalous in gold. A dark 
( 5  samples) 

Hunker 

a r :  On average, silver varies from <0.2 ppm to 2.0 ppm. Regionally silver has a weak 
correlation with Fe, Hg, Pb, and Zn (r = approximately 0.2 for all). In Art's trench silver has a 
strong correlation with mercury ( ~ 0 . 7 0  with outliers removed) and a moderate correlation with 
lead ( ~ 0 . 4 5 ) .  

(4 samples) 

Claim 22 
(7 samples) 

Arsenic: Arsenic is elevated in a few areas, particularly those with samples anomalous in gold. 
Otherwise, it is generally at or below detection level. 

Near thc mouth of 

Barium: Barium averages from 1000-5000 ppm without any distinct anomalies. Excluding the 
rocks in An's trench, barium has a weak correlation with Hg ( ~ . 2 3 )  and with Pb ( ~ 0 . 3  with 
outliers removed). In Art's trench barium does not correlate with other elements. 

Hunker Creck 

Bonanza Creek at Bolder 
Creek 

Cadmium: Cadmium is at background levels in most rocks. It is very weakly elevated in a few 
samples that are also elevated in gold. 

15-40 

Mercury: Mercury is typically low (<I0 ppb) in all rock types throughout the Klondike. 
However, in the felsic and augen schist units mercury is commonly elevated with many values 
greater than 100 ppb and up to 8500 ppb. In Art's trench mercury has a strong correlation with 
silver and a weak correlation with lead. 

purple-red siliceous iron formationI?) w'ith a botryoidal 
goethitc crust (10 ppb Au). and a whitc sintery or foamy 
tcxturcd banded with pyritc and calcite (35 
ppb Au) 
Disscminatcd to semi-massive write. locallv banded. in 

<5- 
3760 

Cooper. Lead, Zinc: These base metal elements are low in concentration in felsic and augen 
schist (maximum values <O. I %) and have weak correlations with each other, especially copper 
and zinc in Art's trench (r=0.76). 

. . 
glassy to smoky quartzite. 
Siliceous, black to rusty, fine grained, pyrit~c and 
graphitic quartzite. Lammated quartzite with 3760 ppb 
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It is encouraging that anomalous gold occurs in about 25% of the samples collected outside of 
Art's trench. Although gold values are generally low, they indicate that samples of typical felsic 
or augen schist are gold-bearing. This is supported in the area around the Lone Star mine, where 
felsic schist apparently carries more that I git Au, and possibly around Claim 33 where pyritic 
quartzite contains up to 3.76 g!t Au and >I% Mn. Another significant feature is the elevated 
mercury values and the good correlation between mercury and silver in Art's trench. Placer gold 
in the Klondike is typically rich in mercury, thus locating potential source rocks that are also rich 
in mercury is significant. The correlation between silver and mercury suggests a possible 
epithermal environment, although arsenic which is commonly elevated in epithermal deposits is 
at background levels throughout Art's trench. The correlation of silver with lead and, to a lesser 
extent, mercury with lead in Art's trench also suggest the potential of Ag-Hg-Pb mineralization. 
The semi-massive pyrite mineralization identified in lower Quartz Creek and lower Hunker 
Creek indicate that significant sulphide mineralization occurs in felsic quartz-rich schist. 
Although these rocks do not carry economic mineralization, they suggest that economic semi- 
massive to massive sulphide mineralization may occur laterally or elsewhere in the felsic or 
augen schist units. This is supported by rocks around the Lone Star and Bronson properties, 
where narrow bands of massive pyrite, sphalerite, galena and chalcopyrite are known to occur in 
felsic schist (Mortensen, pers. comrn. 1996). 

6.1.4 Recommendations 

1) Continued regional mapping and extensive sampling of the felsic and augen schist units in 
outcrop exposures, stream gravels and soil rock fragments. 

2) Channel sampling and detailed mapping of the trench above upper Bear Creek that gave 
several anomalous gold samples (station RS96- 197). 

3) Further prospecting of gravels on Sulphur Creek that were consistently anomalous in gold 
(station RS96-156). 

6.2 Intermediate Schist Unit (Psq) 

Thirty nine samples of intermediate schist were collected from 45 sites including road exposures 
along Dominion Creek, Gold-Run road, and upper Bonanza road and trenches above Bear Creek, 
and northwest of Hunker Summit (Figure 3). 
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In general, rocks of the intermediate schist unit are somewhat non-distinct and vary from 
reasonably felsic to reasonably mafic. Rocks typical of this unit can be found throughout the 
Klondike, mixed with felsic, augen and mafic schist, but also dominate large areas between 
Hunker and Bonanza Creeks, and between Gold-run and Dominion Creek. The typical rock is a 
buff-brown-grey to locally greenish and silvery quartz+felspar+muscovite+chlorite*bioite schist 
to impure quartzite or meta-arkose. Sucrosic or sugary textured quartz andlor felspar is common. 
Quartz+feldspar rich bands often alternate or anastamose with more chlorite- and muscovite-rich 
bands. Pyrite is present in most areas as trace to 1%, and magnetite and carbonate are 
uncommon. Graphitic phyllite is a minor component. Folioform and cross cutting quartz veins 
occur locally throughout the unit. 

The Boxcar showing is hosted by intermediate schist (Figure 3). This showing comprises one or 
two narrow (10 to 100 cm) discontinuous sub-vertical brittle fault zones with distinct copper 
mineralization (malachite and azurite). Outside of these faults zones the schist is not known to 
be mineralized. 

@J: Only 7 samples contain Au values above detection. Four of these six samples (RS96- 
120A, RS96-121B, CN96-87A, and CN96-88A) were clearly affected by alteration adjacent to 
quartz veins and the elevated Au is interpreted to result from vein alteration. The other three 
samples (RS96-181B, RS96-194B, and RS96-196A) are from typical schist and are weakly 
anomalous in gold. Conclusions about the relationship between gold and other elements can not 
be established due the limited amount of data. 

m: Silver is at or below detection in all samples. 

Barium: Barium averages between 1000-3500 ppm with sample RS96- 17A carrying > 10000 

PPm. 
7 

Cadmium: Cadmium is at or below detection in most samples. It is weakly elevated in copper- 
bearing samples from the Boxcar, and in some of the samples with anomalous gold. 

Copper. Lead. Zinc: Except for the Boxcar showing, copper, lead and zinc are low (<0. 1%) in all 
samples. They correlate very well with each other, particularly copper with both lead and zinc 

(rs0.9). There is a weak correlation between cadmium and all three elements. 
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62.3 Exploration Potential 

Mapping and geochemical sampling in 1996 has uncovered little in the way of economic 
potential for the intermediate schist unit. This does not mean, however, that i t  does not have 
good exploration potential, as several gold-bearing placer creeks are primarily sourced from the 
intermediate schist unit. 

6.2.4 Recommendations 

Continued regional mapping and geochemical sampling of outcrop exposures, stream gravels and 
soil rock fragments is recommended. 

6.3 Mafic Schist Unit (Psc) 

One hundred and five (105) samples of mafic schist were collected from 82 sites, including 
outcrops along Hunker, Gold Run, Sulphur, and upper Bonanza roads and numerous trenches on 
the ridges between Hunker Summit and King Solomon Dome (Figure 3). The JAE claims also 
lie within the mafic schist unit. The results of detailed mapping and sampling on the JAE are 
documented in a companion report. The reader is encouraged to consult that report for more 
details on the mafic schist unit. 

6.3. Z Geology 

The mafic schist unit is dominated by green to brown-green to purple-red-green 
chlo~te+muscov~te+quartz+felspa~biotiteepidote*actinolite schist. Chlorite is typically the 
dominant platy mineral with muscovite locally more abundant. Biotite normally occurs as small 
discrete grains that often gives the rock a spotted or clotted appearance. Biotite-rich phases are 
commonly siliceous, yellow-brown, banded and strongly weathered so that they crumble easily. 
Epidote and actinolite are locally abundant. Bright turquoise-green fuchsite(?) occurs locally, 
especially in purple-red-green weathered rocks. Small foliofonn quartz veins were also seen 
coated with very fine grained hschsite(?). Minor rock phases in the mafic schist unit include; 
white and green felspar-rich schist with white grains of felspar, chlorite+muscovite impure 
quartzite, graphitic phyllite (usually as bands e l m  to several metres wide), and intermediate to 
mafic metaplutonic rocks (tonalite to gabbro(?)). 

, 
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. Pyrite is ubiquitous in the mafic schist unit. It occurs as fine grains disseminated throughout the 
schist, as medium to coarse yains in irregilar 0.1-10 metre bands, as flat tabular grains on 
partings and joint surfaces, and as fine to medium grains related to cross-cutting and foliform 
quartz veins and alteration zones. An average background concentration for pyrite is likely 0.5- 
1.5%. This varies up to 10% or more in pyrite-rich bands, and next to quartz veins. Magnetite 1s 
less common than pyrite but occurs as discrete medium grains in up to 25% of the rocks. 

Carbonate mineralization is also widespread in the mafic schist. It normally occurs as very fine 
disseminations in the schist, but also as individual calcite or calcite/siderite grains. In rocks rich 
in carbonate grains the weathered surfaces are pock marked with numerous subrounded holes. 
Quartz-carbonate folioform veins and segregations were also noted. In these veins, the carbonate 
typically occurs as medium to very coarse grained crystalline carbonate intergrown with white 
quartz. The veins and segregations appear to have formed during the regional metamorphism 
that affected all the rocks of the Klondike schist assemblage. 

Altered rocks are common and vary from dirty brown to red-brown to silvery grey and are the 
result of pyritization, sericitization, silicification and carbonation. Many altered zones are clearly 
related to 0.1-2.0 metre wide cross-cutting quartz veins, but elsewhere there is pervasive 
alteration without evidence of nearby quartz veins. In several localities, small fractures were 
noted with 1-2 cm wide bleached and pyritized alteration walls. It is possible that most or all of 
the alteration is related to a general metasomatism that accompanied intrusion of the cross- 
cutting quartz veins. 

6.3.2 Geochemistry 

m: Thirty-seven samples of mafic schist ran for gold above the detection limit (5 ppb) 
including 13 samples with 100 ppb Au or greater. The samples that are anomalous in gold can be 
divided into three groups: 1) altered schist, commonly related to quartz veins; 2) chlorite schist 
in the vicinity of quartz-carbonate veins and with carbonate alteration; and 3) mafic schist 
undivided (see table below). Gold has a weak correlation with both silver and arsenic. Gold also 
has a correlation with iron and is elevated only when the iron content reaches approximately 4% 
or higher. This suggests a possible relationship between gold and pyrite in mafic schist. 

. 
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Type 
Altcntion- 
rclatcd 

Carbonate- 
related 

Mafic schist 

Table 3: Significant Gold Results - Mafic Schist Unit (Psc) 

Samples 
RS9h-29A. 10A. 41 8,  
34A. 57A. IZXA. 
128B. 130A. 131A. B. 
1328. 1474. 1478. 
148A. CN96-93A. B 

( I  6 5amples) 
RS96-58A. 149A. 
150B, 151A. l52A. B. 
CN96-94B. C. D. 95A 
( I0 camples) 

RS96-36A. 5 1A, 59A. 
129A. 145B. 153A; 
CN96-92A. C, E. 968, 
C ( I  1 samples) 

Description 
Brown to silvery grey to green muscovite+chloritc+pyritc 
schist. The colour of alrered rocks is typically distinct from 
unaltered rocks. Pyrite is more abundant in altered rocks 
than average schist. Most samples come from regionally 
altered schist without a direct connection to a visiblc quartz 

Medium to dark green to green and white 
chlorite+muscovite+feldspar schist. Samples contain 
quartz-carbonate veins or come from a zone with such 
veins. Carbonate alteration is twicallv strong. All samoles 
come from trenches across f r o ~ ' ~ i n ~ ~ o l o r n ~ n  Dome. ' 
A vanet). of typical mafic schist. Some may be weakly 
altered but do not come from clearly altered zones. 
Folioform quartz veins with pyrite rich selvages are present 
in some samples. 

-r: In most samples silver is at the detection limit (0.2 ppm). It is typically elevated along 
with gold (maximum 2.8 ppm) and has an overall weak to moderate correlation with gold. Silver 
also has a weak correlation with copper, iron, and zinc. 

Arsenic: Arsenic varies from 2-1400 ppm. It has a weak correlation with gold, but is also 
strongly elevated in samples with detection level gold. 

Barium: Barium averages between 200-2000 ppm. This range is lower than the average range in 
felsic, augen and intermediate schist. 

Mercury: Mercury is at or slightly above the detection limit (10 ppb) in all samples. 

Copper. Lead. Zinc: These base metal elements are low in concentration in mafic schist (<O. 1%). 
Copper and zinc have a weak positive correlation with each other, and copper and zinc have a 

weak correlation with iron. 

6.3.3 Exploration Potential 

Over 30% of the mafic schist samples ran for gold above the detection limit, with a little less 
than 20% above 50 ppb. A large number of these samples come from altered schist, probably 
related to widespread metasomatism accompanying the intrusion of cross-cutting quartz veins. 
These quartz veins and adjacent altered rock are a good regional exploration target. It is these 
veins that have attracted so much attention by prospectors and companies exploring the Klondike 
region. To date, only a few veins have been identified that contain gold that even approaches 
economic levels - given the small tonnage potential of the veins. However, a lower grade bulk 
tonnage target that includes gold-bearing quartz veins and altered schist may have greater 
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exploration potential. Of particular importance in discovering vein-related deposits is to locate 
major structures along which the veins concentrate. To date, veins related to a major stnrcture 
have not been located. Regional-scale thrust faults that cut the Klondike schist package may 
represent a good exploration target, especially for relatively flat-lying veins, although all beins 
identified to date are steeply dipping. 

The relationship between gold-bearing samples and quartz-carbonate veins in trenches south of 
King Solomon Dome present a second exploration target. The rocks hosting the quartz- 
carbonate veins appear to lack any alteration subsequent to regional metamorphism. This 
suggests a primary or metamorphic origin for gold in these rocks, in contrast to a probable later 
metasomatic origin for gold in the altered rocks discussed above. 

A number of "average" mafic schist samples are also anomalous in gold, including those with 
folioform quartz veins with pyritic selvages. The significance of these scattered samples is 
unclear, but it does indicate that gold is locally present in typical mafic schist. 

6.3.4 Recommendations 

1) Further mapping and geochemical sampling of altered schist, especially in the vicinity of 
quartz veins; 

2) Detailed mapping and sampling of areas with quartz-carbonate veins; and, 
3) Continued regional mapping and sampling of outcrop exposures, stream gravels and soil rock 

fragments. 

6.4 Sulphur Creek Orthogneiss (Pqmg) 

The Sulphur Creek orthogneiss extends along the southwestern margin of the Klondike, from 
west of Bonanza and Eldorado creeks to east of lower Dominion Creek. Samples of the 
orthogneiss were located in gravels along lower Sulphur Creek and Quartz Creek. It is a weakly 
to moderately foliated medium to coarse grained biotite-quartz monzonite of Permian age. This 
unit is interpreted by Mortensen (1997) to be in gradational contact with augen schist and to be a 
deeper-level plutonic equivalent of the felsic and augen schists units. Areas of felsic and augen 
schist apparently occur within the Sulphur Creek orthogneiss, possibly as screens or roof- 
pendants. One example is the strongly pyritic quartz schist that occurs in lower quartz creek. No 
samples of the Sulphur Creek orthogneiss were collected for assay. 
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6.5 Slide Mountain Terrane 

Ultramafic rocks located along thrust faults are correlated with the Slide Mountain terrane by 
Mortesen (1996, 1997). During the 1996 program these rocks were mapped in several localities 
between Hunker Summit and King Solomon Dome, in gravels in upper Hunker Creek and in one 
locality in lower Hunker Creek. The rocks are comprised mostly of talc-muscovite-fuchsite- 
actinolite schist and variably serpentinized ultramafic schist. Iron carbonate alteration with 
minor quartz veining occurs in some exposures. Disseminated magnetite, likely up to several 
percent, was found in ultramafic rocks in gravels in upper Hunker Creek. The relatively few 
samples of the ultrarnafics collected in 1996 did not reveal any significant mineralization. 
Further mapping and sampling of these rocks, particularly where carbonate alteration (listwanite) 
is apparent in conjunction with quartz veining is required. 

6.6 Nasina Assemblage 

The Nasina assemblage outcrops along the Klondike River, and along lower Bonanza, Bear, and 
Hunker Creeks. A number of small exposures were investigated in 1996. These comprise black 
graphitic phyllite, and graphite-muscovite*chlorite quartz schist and quartzite. Several samples 
of float were analyzed from lower Bonanza, and lower Hunker, but none contained elevated gold 
or other elements. 

6.7 Eocene Intrusive Rocks 

A number of occurrences of pale-brown to grey quartz-feldspar porphyry dykes and plugs occur 
in the Klondike. Most are relatively unaltered, massive, young intrusive rocks interpreted to be 
Eocene in age (interpretation from data presented in Mortensen, 1997). Near the confluence of 
Gold Bottom and Hunker Creeks, a band of plagioclase or quartz phyric basalt was noted. This 
band is also interpreted to be Eocene in age. All samples of these rocks were barren of 
mineralization. 

7 

A number of dykes, plugs and small plutons of these Eocene intrusive rocks occur throughout the 
Klondike. One large body that occurs west of lower Hunker Creek was investigated by Kemecott 
Canada Inc. in 1993. This body consists of a fresh magnetite-bearing quartz-feldspar porphyry. 

.- 
No mineralization was encountered. 

- 

- - 
. 
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7.0 SUMMARY OF EXPENSES - ROCK SAMPLES 

A summary of the assessable costs associated with the rock sample survey are outlined below in 
Table 4. Expenses include: the wages o f  employees, assay and shipping costs, miscellaneous 
operating costs, and report writing costs. The total cost for collecting 345 rock samples is - 
S39.483.87, which is S1  14.45lsample. 

Table 4: Summary of Expenses 

Item 
Assessment 

i-mts - .-.- 

issay Cosh 345 samples @ $38.43isample $13,258.3 
ihipping Costs 345 samples @ S 1 .OZ1sample $351.9 

Sub-Total $13,6102 
'ersonnel Project Geologist @ S325iday x 28 days = $9.100.00 $9,100.0 

Geologist @ $ 180iday x 29 days = $5.220.00 $5,220.0 
Sub-Total $14,320.0 

Miscellaneous House S7500.00 
Operating Expenses Electricity $405.66 

Telephone 
Food 
Exps - CN 
Exps - RS 
Truck 
Gas 
Neville Crosby 
Freight - FF 
Freight - PN 
Computer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . , . . , . . . . . , . . , . . , . . , . . . . , . . . . . 

Total $48.952.14/353 person days in the field = $138.66iperson!day 
57 person days @ $138.66!day = $7,903.62 

Sub-Total $7,903.61 
eport Writing Costs Project Geologist @$225/day x 7 days = $1575.00 

Draftsman @ $200iday x 8 days = $1600.00 
Report Preparation @ $100/day x 1 = $100.00 
Report Preparation @ $150:day x 1 = $150.00 
Report Preparation @. $225/day x 0.5 = $112.50 
Report P r e ~ m t i o n  (2 $225idav x 0.5 = $112.50 - 

Sub-Total $3,650.00 

TOTAL $39,483.87 

Table 5: Cost Per Sample 
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ItedDescription 
Costs per sample for personnel, miscellaneous. 
report writing and assay and shipping 

Total Cost 
$39,483.87!315 

Cost Per sample- 
$1 14.45!sample 



8.0 CONCLUSIONS 

Regional mapping, prospecting and sampling throughout the Klondike has provided Barramundi 
with a solid understanding of the regional geological characteristics of the area and has provided 
data that will help guide Barramundi in its search for gold deposits. Among some of the key 
features that have been identified are: regionally high barium values. particularly in felsic and 
augen schist; high mercury in felsic and augen schist and a local strong correlation between 
mercury and silver; semi-massive and banded pyrite in siliceous schist: narrow bands of probable 
syngenetic massive sulphides in felsic and augen schist; a probable siliceous exhalative with 3.7 
g/t Au and >I% Mn; gold in pyritic felsic schist (up to 445 ppb); and gold in mesothermal quanz 
veins and altered host schist (see JAE mapping report for more details on the potential of 
mesothermal quartz veins). 

These features suggest that several different deposit types are possible, particularly epithermal 
and volcanic-hosted gold deposits and gold-bearing mesothermal quartz veins. As the potential 
of these deposit types has not yet been effectively evaluated, there remains considerable 
opportunity for the discovery of several different deposits types. Combined with the distribution 
of the rich placer gold streams it is obvious that multiple bedrock gold sources from a variety of 
deposit types exist in the Klondike and remain to be discovered with continued diligent work by 
Barramundi. 

9.0 RECOMMENDATIONS 

Mapping, prospecting and geochemical sampling have provided important information about the 
geology and economic potential of the Klondike area. The work completed in 1996 has produced 
several recommendations for the 1997 program including: 

1) Undertake extensive prospecting, mapping and geochemical sampling throughout the 
Klondike. This includes all primary and secondary creeks, float along ridge tops, trenches 
and road cuts, and possibly rock chips from soil samples. 

2) Re-sample and map in detail those areas in which anomalous gold-bearing samples were 
obtained in 1996. 

. 3) Prepare an overview of model types and the characteristics of the Klondike that may apply to 
different models. This will be used to help guide prospecting. 

4) Evaluate past work (assessment reports) and locate areas of geochemical, geophysical or 
geological interest to follow-up on. Preliminary investigation of many of these reports has 
shown that many interesting features discovered by previous workers have never been 
evaluated further, either by the original workers or by others. 
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CERTIFICATE OF QUALIFICATIONS 

I, Robert Stevens, with business address of: 

Barramundi Gold Ltd. 
1950 - 400 Burrard Street 
Vancouver, B.C. 
V6C 3A6 

and residential address: 

5283 Sunningdale Road 
Bumaby, BC 
V5B 4R.5 

do hereby certify that: 

1. I am a practising geologist 

2. I hold a Doctor of Philosophy degree in geology (1994) from the University of Alberta and 
a bachelor of Science co-op degree in geology (1989) from the University of Waterloo. 

3. I have been employed in my profession since 1985. 

4. This report is based on work conducted and supervised by me as a consultant/employee of 
Barramundi Gold Ltd. 

5. I hold 9,000 shares of Barramundi Gold Ltd., 4,000 warrants, and a stock option of 20,000 
shares at $0.75 that can be exercised until September 19,2001. 

Robert Stevens, Ph.D. 
Dated at Vancouver, B.C., July 22, 1997 



LITHOSTRATIGRAPHIC LEGEND 

'OST-ACCRETION UNITS 
Supracrustal Rocks 

r 
W lKva andesite flows and breccias 

Undeformed Intrusive Rocks 
LQGsoe 
eTqfp quartz-feldspor porphyry stocks and dykes 

W lKqf massive quartz feldspar orphyry 
W l ~ g c f  mossive hornblende-biotiL granodiorite 

h r l v  C r e t o w  

W eKgd massive hornblende-biotite granodiorite 

'RE-ACCRETION UNITS 
Slide Mountain Terrane 
Middle or Umer P a w  

W IPv massive and brittlely-sheared greenstone and dibase; locall weakly foliated 
W IPu serpentlnte, serpentmized harzbergite, carbonatized ultramaf% rocks; talc-carbonate schist 

Klondike Schist Assemblage (Yukon-Tanana Terrane) 
Middle to Late Permia  

Psqm rusty-weatherin quartz-muscovite schist (felsic schist) 
Psa quortz and/or fe tspar  augen-beoring quartz-muscovite (*chlorite) schist (ougen schist) 

W Psq tan weathering muscovite and/or chlorit~c quartzite and quartz-muscovite-chlorite schist 
ptermediate schist) 

W sc medium to dark green chlorite-quartz-muscovite schist (mafic schist) 
W PC crystalline marble 

Nasina Assemblage (Yukon-Tanana Terrane) 
to Farlv Mi- 

3 DMsq nan-graphitic Nasina AsssrnMage undifferentiated (pale green, tan and medium weathering, 
micaceous quartzite and quortz-muscovite (fchlonte) schist); includes minor OMqsc 
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GLOSSARY OF TERMS 

mafic I descriptive of dark coloured igneous rocks with high magnesium and ore contents 
mineralization I the introduction of a valuable mineral or minerals into a body of rock 

, . , L  

UKHM I United Keno Hill Mines Limited 
vein I a thin sheet-like fill-in of materials traversing a rock mass 

-- 

ppb 
ppm 

pyrite 
Schist 

sediment 
stream sediment sample 

sulphide 
thrust fault 

parts per billion 
parts per million 
an iron sulphide mineral 
a metamorphic rock withplatey to foliated texture 
rocks formed by transportation of particles by air, water or ice 
the sampling of stream sediments in order to carry out a geochemical survey 
a general term to cover minerals containing sulphur and a metal or metals 
a fault in which the hanging wall has moved upward relative to thefootwall. A thrust 
fault micallv dins at less than 49 

Au 1 Gold 
Ba ( Barium 

MetalsfElements 

Sb I Antimony 
Zn I Zinc 1 

Meaning 

Barramundi Gold Lfd. -Stream Sediment Survey Reparr iv 

Ag I Silver 



1.0 INTRODUCTION 

Stream sediment geochemical surveys form an important part of many exploration programs by 
providing geochemical data for a drainage basin through the analysis of sediment material 
collected along the side and bottom of streams. From June to September 1996, Barramundi Gold 
Ltd. ("Barramundi") completed a reconnaissance stream sediment geochemical survey over the 
Klondike region. The aim of the survey was to establish a regional, geochemical database of 
Barramundi's land holdings in the Klondike (Figures 1 and 2). 

As part of this reconnaissance program Barramundi evaluated analytical techniques in order to 
establish which method would provide the best resolution of the geochemical data. To achieve 
this, the first 47 samples were analysed using a variety of analytical techniques. The results of 
this orientation survey show that analyses of the very fine sediment fraction (<53pm) was the 
most effective at distinguishing background and anomalous samples and, thus, was used for the 
rest of the survey. In total, 210 stream sediment samples were collected in 1996 (Figure 3). 

This report outlines the sampling and analytical techniques used in the orientation studies, as 
well as in the rest of the survey, followed by a summary of the geochemical results. The 
implications of these results and follow-up recommendations for the 1997 program are presented 
in the final sections. 

2.0 LOCATION AND ACCESS 

Stream sediment samples were collected from secondary and tertiary streams draining into 
Hunker, Dominion, Gold Run, Sulphur, Quartz and upper Bonanza Creeks (Figure 3). Sample 
locations were selected up-stream of obvious placer workings that would have disrupted stream 
sediment. As a result, some streams, such as the main placer creeks, were sampled only in their 
highest reaches as placer workings have occurred along most of their length. Access to most 
sample sites was by truck, followed by a short walk up-stream to an appropriate sample location. 
In some streams, especially higher reaches, access was by foot and occasionally required a 
several kilometre hike. 

3.0 CLAIM STATUS 

The Hunker Dome Project consists of 3187 claims covering approximately 640 km2. Two 
thousand seven hundred and twenty (2720) claims are owned 100% by Barramundi. The 

r 
remaining claims are help under an option to acquire 100% either from JAE Resources (a total of 
27 claims) or from United Keno Hill Mines Limited (a total of 440 claims). Table 1 is a list of - 
the claim status for the Hunker Dome Project as of June 30, 1997. 
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Table 1: Hunker Project Claim Status to June 30,1997 

SUL 129-132 I ~ A 8 0 2 5 6 - ~ ~ 8 0 2 5 9  I Junc 18,2000 I United Keno Hill Mines Limited 
SUL 173-177 I ~ A 8 0 8 4 0 - ~ ~ 8 0 8 4 4  I September 2 4  1997 1 United Keno Hill Mines Limited 
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Table 1: Hunker Project Claim Status to June 30,1997 (cont'd) 

KIN 53 July 8, 1998 United Keno Hill Mines Limited 
KIN 54 YA89489 July 8, 1999 United Keno Hill Mines Limited 
KIN 55-56 YA89490-YA89491 July 8, 1998 United Keno Hill Mines Limited 
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Table 1: Hunker Project Claim Status to June 30,1997 (cont'd) 
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Table 1: Hunker Project Claim Status to June 30,1997 (cont'd) 

BAR 405-408 IYB68777-~~68780  I April 26. 1998 Barramundi Gold Ltd. I 
[BAR 40FiL4 IYB68781-~~68786  I July 26. 1997 Barramundi Gold Ltd. I 

.oril 26. 1998 1 Banamundi Gold Ltd. I 
BAR 415-426 IYB68787-YB68798 I April 26, 1999 Barramundi Gold Ltd. 
BAR 427-428 IYB68799-YB68800 I 

I 
A 

BAR 429-430 
BAR 431-436 
BAR 437-446 
BAR447-448 
BAR 449-450 
BAR 4.51454 
BAR 455-462 ~~~~~ ~~ ~ 

BAR 1bZ 
BAR 464 
RAR 465 
R . 4 R  466 

~ - 

B-ZR 171 IyL3~1443 I Januan. 26. 1938 I Barnmundi Gold Ltd 
HAR 472 I Y B X I W  I Ocrohcr 26. 1997 1 Barrmundi Gold Lrd. I 

October 26. 1997 
July 26, 1997 

April 26, 1999 
April 26, 1998 

October 26, 1997 
July 26,1997 
Aord 26. I999 

YB8 1401-YB81402 
YB81403-YB81408 
YB81409-YB81418 
YB81419-YB81420 
YB81421-YB81422 
YB81423-YB81426 
YB81427-YB81434 

BAR 467-468 
BAR 469 
BAR 4711 

Barramundi Gold Ltd. 
Barramundi Gold Ltd. 
B a m u n d i  Gold Ltd. 
B a m u n d i  Gold Ltd. 
Barramundi Gold Ltd. 
Barramundi Gold Ltd. 
Barramundi Gold Ltd. 

YBh143.5 
YHX1136 
YHk1137 
YB814.18 

BAR 473-480 IYB8 1445-YB81452 I April 26, 1998 

.4pd 26. 1998 
April 26. I W9 
~ p n 1 2 6 .  1396 
Annl 2h. 1999 

Barramundi Gold Ltd. 
Barramundi Gold Ltd. 
Barramundi Gold Ltd. 

YB81439-YB8 1440 
YB81441 
YE38 1442 

Barramundi Gold Ltd. 

BAR 491-496 1 ~ 8 8 1 4 6 3 - ~ 8 1 4 6 8  1 July 26, 1997 

Bsrntnundi Gold Ltd 
Bmmruidi  Gold Lrd. 
Barnniundl Gold Lrd. 
Rarramund~ ( idd Ltd. 

April 26, 1998 
January 26, 1998 

Aurd26. 1998 

~ ~ ~ 4 8 1 - 4 9 0  1 ~ ~ 8 1 4 5 3 - ~ ~ 8 1 4 6 2  I A~r i l26 .  1999 I Barramundi Gold Ltd. 
Barramundi Gold Ltd. 

BAR 498 1 ~ ~ 8 1 4 7 0  
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BAR 497 1 ~ ~ 8 1 4 6 9  I October26,1997 I Barramundi Gold Ltd. 

~ ~ 

BAR 500-504 
BAR 505-506 
BAR 507-508 
BAR 509-510 
BAR511 
BAR 512-515 

RAR 499 1 ~ ~ 8 1 4 7 1  1 October 26. 1997 1 Barramundi Gold Ltd. 
July 26, 1997 Barcamundi Gold Ltd. 

YB81472-YB81476 
YB81477-YB81478 

YB81479-YB81480 
YB81481-YB81482 
YB81483 
YB81484-YB81487 

July 26,1997 
April 26: I999 
July 26, 1997 

October 26,1997 
July26, 1997 

October 26, 1997 

Barramundi Gold Ltd. 
Barramundi Gold Ltd. 
Barramundi Gold Ltd. 
Barramundi Gold Ltd. 
B m m u n d i  Gold Ltd. 
Barramundi Gold Ltd. 



Table 1: Hunker Project Claim Status to June 30,1997 (cont'd) 

MF 1-52 / ~ ~ 6 8 2 6 5 - ~ ~ 6 8 3  16 ] July 26, 1997 

DM 27 1 ~ ~ 6 8 5 2 3  I October 26, 1997 1 Bmmunm Gold Ltd. I 

Barramundi Gold Ltd. 

LB 11-16 
LB 17-62 

OC 1-118 

DM 1-25 
DM 26 

LB 1 4 0  IYB68317-~~68326 I  AD^ 26. 1998 I Banarnundi Gold Ltd. 

LP 1-13 IYB68565-YE368577 I April 26, 1999 Barramundi Gold Ltd. 

PUP 1-4 IYB68578-YE368581 I Julv 24. 1999 I Barramundi Gold Ltd. 

YB68327-YB68332 
YB68333-YB68378 

YB68379-YE368496 

YB68497-YB68521 
YB68522 

DM 28 1 ~ ~ 6 8 5 2 4  

Banrmundi Gold Lrd. - Scream Sediment S w e y  Repon 8 

April 26, 1999 
April 26; 1998 

July 26, 1997 

October 26: 1997 
A~ri l26.  1999 

DM 29 I October 26. 1997 1 Barramundi Gold Ltd. I April 26, 1999 

PUP 5-7 (fr) 
PUP 6 
PUP 8-20 

Banamundi Gold Ltd. 
Bmrnundi  Gold Ltd. 

Barramundi Gold Ltd. 

Barramundi Gold Ltd. 
Barramundi Gold Ltd. 

Barramundi Gold Ltd. 

YBSSO81-YB88083 
YB88047 
YB88084-YB88096 

, , 

July 24, 1999 
June 17, 1998 
July 24, 1999 

Bmmundi  Gold Ltd. 
Barramundi Gold Ltd. 
Barramundi Gold Ltd. 



Table 1: Hunker Project Claim Status to June 30,1997 (cont'd) 

Claim Name 
PUT' 25-59 
PUT' 60 
P W  61-70 

LC 1-23 
LC 24 
LC 25 
LC 26 

Grant No. 

YB88101-YB88135 
YB88136 
YB88137-YB88146 

. . 

. . 
LC 36 iYB68617 I January 26. 1998 I Bammund Gold Ltd. I 

YB68582-YB68604 
YB68605 
YB68606 
YBh8607 

LC 27 
LC 28 
LC 29 
LC 30 
LC 31-33 
LC 34 
LC 35 

Expiry Date 
July 24. 1999 
July 24, 1998 
lulv 24. 1999 

Barrarnundi Gold Ltd. -Scream Sediment Survey RepoR 9 

Owner 
Banamundi Gold Ltd. 
Bammundi Gold Ltd. 
Barramundi Gold Ltd. . . 

July 26, 1997 
January 26, 1998 

July 26, 1997 
Januarv 26. 1998 

YB68608 
YB68609 
YB68610 
YB6X61 I 
YB68612-YB68614 
YB68615 
YB68616 

~ ~ ~ 3 7  
LC 38 
LC 39-42 

Barrarnundi Gold Ltd. 
Barramunm Gold Ltd. 
Barramundi Gold Ltd. 
Bamrnundi Gold Ltd. 

July 26, 1997 
January 26, 1998 

July 26. 1997 
Januarv 26. 1998 

July 26,1997 
Januiuy 26, 1998 

Julv 26. 1997 

YB68618 
YB68619 
YB68620-YB68623 

Barramundi Gold Ltd. 
Barramundi Gold Ltd. 
Barramundi Gold Ltd. 
Banamundi Gold Ltd. 
Banamundi Gold Lid. 
Barrarnundi Gold Ltd. 
Barramundi Gold Ltd. 

July 26, 1997 
October 26. 1997 

Julv 26. 1997 

Barramundi Gold Ltd. 
Barramundi Gold Ltd. 
Banamundi Gold Lid. 



Table 1: Hunker Project Claim Status to June 30,1997 (cont'd) 

I Claim Name 1 Grant No. 1 Exdw Date I Owner I - " ISUR 1626-1629 1~~87983-YB87986 1 Se~tember 11. 1997 1 Bammuodi Gold Ltd. I 

LF 1-40 1 ~ ~ 0 3 6 4 3 - ~ ~ 0 3 6 9 1  I January 22.1998 1 Barnrnund~ Gold Ltd. 
LI. 51-71 l \ l ' ~ ' ~ 3 6 9 2 - ~ ~ 0 3 7 1 ?  1 Janrl'q?2. 1998 I Bammundi Gold Ltd 

J 1-11 

LD 1-8 
LD 9-10 
LD 11-21 

4.0 SAMPLING TECHNIQUES 

At each sample site a 50 metre stretch of river was measured out using a hip-chain. Along this 
stretch, small hand-sized samples of silt were collected discontinuously such that between 10 and 
30 separate samples were combined to produce one composite sample weighing between 0.5 and 
2.0 kg. Where possible, sample sites were selected away from soil slumping or where soil 
material was washing into the stream. 

YB88033-YB88043 

YB88057-YE388064 
YB88065-YB88066 
YB88067-YB88077 

Most secondary and tertiary streams in the Klondike are low energy with little water flow. The 
central river channel is typically surrounded by a thicket of willow bushes and the river bottom is 
covered in moss, or a mixture of moss and fine gravel. As a result, deposits of fine sediment 
material that are sought after for geochemical analysis are often lacking, except for occasional 
middle or side bars or material trapped in branches and roots. Typically, sediment laden moss 
was scraped off the side or bottom of the stream bed and both moss and sediment were placed in 
the sample bag. In some cases removing the top layer of moss exposed "cleaner" sediment that 
could be collected. 

In the later part of the summer season many streams were dry. When this occurred sediment was 
collected along one or more obvious stream channels in the centre of the river cut. 

June 17; 1999 
July 24, 1999 
July 24, 1998 
A ~ r i l  24. 1998 
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5.0 ANALYTICAL TECHNIQUES 

Two different analytical techniques were used for gold analyses on the initial 47 samples. The 
first technique involved treating 1.0 kg of -2 mm (-10 mesh) material with approximately 2.0 ml 
of cyanide leach solution for every 1.0 g of material. The combined mixture was bottle rolled for 
24 hours after which the solution was analysed for gold using atomic absorption with a 0.2 ppb 
detection limit. The second technique involved sieving the samples to -53 microns (-270 mesh) 
and analyzing 30 grams of this material using a fire assay followed by atomic absorption with a 1 
ppb detection limit. 

Table 2 and Figure 4 summarise the results of these two assay techniques. It is clear from the 
almost flat-lined profile of bulk leach gold (Figure 4) that this method produces little contrast 
between samples, and is not able to distinguish between background level gold (at or near the 
detection limit) and anomalous gold. The unoxidized state of rocks eroding into streams, the 
cold unoxidizing climate of the Klondike region, and the fact that much of the gold is known to 
be tied up in pyrite are likely the reasons why the cyanide bulk leach method is not effective in 
the Klondike. Conversely, a fire assay on the very fine sediment fraction (<53pm) produced 

good contrast between the samples and was able to distinguish between background level and 
anomalous gold. Analysis of the fine sediment fraction has a number of additional advantages as 
outlined by MacKay (1993). First, by selecting the very fine fraction, problems associated with 
hydraulic sorting and uneven distribution of gold in the coarser sediment fractions can be 
minimized and a representative sample for a given drainage can be obtained. Second, studies 
suggest that the vast majority of economic gold deposits contain gold in very fine grain sizes, 
regardless of whether coarse gold is also present; and third, analysis of stream sediments 
downstream from several deposits shows that a significant amount of the gold is contained in the 
4 3  micron fraction, while the coarse fractions may or may not contain gold. This indicates that 
the fine fraction will have the least dilution by sediment that does not contain gold, and therefore 
the best anomaly definition. 

Table 2: Comparative Summary of the Results of Cyanide Bulk Leach 
and Fire Assay methods for determining Gold in Stream Sediments 

-- 
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Figure 4: Summary of Stream Sediment Assay Techniques on the Initial 47 Samples - 

Table 2: Comparative Summary of the Results of Cyanide Bulk Leach 
and Fire Assay methods for determining Gold in Stream Sediments (cont'd) 

Central Klondike 

Barramundi's success with fire assay for gold on the fine sediment fraction with the initial 47 
samples led the company to utilize this technique for the analysis of the remaining 163 samples. 
In addition to gold, all samples were analysed for mercury by wet vapour and 32 other elements 
using ICP on the -270 mesh fraction. 

CN96-71 
CN96-72 
CN96-73 
CN96-74 
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34 
23 
27 
7 

1 
0.7 
0.5 
0.2 

CN96-105 
CN96- 106 
CN96- 107 

1.9 
0.2 
<.2 

20 
11 
14 



Barium and tin were analysed by AA and by XRF methods. A comparison of the two methods 
for barium shows that both generate similar results with AA running 5-10% higher. Tin, on the 
other hand, is below the detection limit of 2 ppm for all samples using AA, but runs as high as 3 1 
ppm using XRF with 29 samples registering above the detection limit of 5 ppm. 

6.0 GEOCHEMICAL RESULTS 

Examination of line plots, histograms and probability plots have been used to establish threshold 
values that separate three geochemical populations: a background population, an intermediate 
population and an anomalous population. Specific dividing values between populations are not 
always clear, and as such the divisions are not statistically rigid and are subject to interpretation. 

6.1 Distribution of Geochemical Anomalies 

Figures 5 through 13 show the drainage areas that are anomalous in Au, As, Ba, Cu, Fe, Hg, Pb, 
Sn and Zn and Table 3 summarizes the cutoff values used to separate the populations. On the 
maps each coloured area represents a drainage region that was tested by a single stream sediment 
sample. The anomalous population is shown in red, the intermediate population in yellow, and 
the background population in grey. 

Table 3: Summary of Cutoff Values Used to Separate Geochemical Populations 

Arsenic (ppm) t 19 >8 - <19 < 8 
Barium (ppm) 2 1700 > 1449-<I700 < 1449 

Coppper t 22 >17 - <22 < 17 
Iron (%) 2 3.4 >2.6 - <3.4 5 2.6 

Mercury (PP~) t 60 >40 - 60 5 40 

Lead ( P P ~ )  t 26 >18-<26 s 18 

Tin (ppm) t 11 > 5 - < 1 1  S 5 

Zinc (ppm) 2 130 >84 - <I30 < 84 

Element 

6.1.1 Gold 

Cutoff Values 
Anomalous I Intermediate I Background 

Gold values range from 1-46 ppb with a single outlier at 89 ppb (Figure 14). Values of  15 ppb or 
greater are considered anomalous and 9 ppb or less background. Correlation plots indicate that 
gold has a weak correlation with iron and a weak, negative correlation with barium. 

Cold ( P P ~ )  t 15 >9 - <I5 5 9 
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Figure 14: Distribution of Gold Values 

The map distribution of drainage areas with anomalous gold is shown in Figure 5. Three main 
anomalous regions stand out on the map: 1) between upper Hunker Creek and Lombarb Pup, 
("the forks") 2) between upper Sulphur and upper Quartz Creek ("Solomon South") and, 3) to the 
east of upper Sulphur between Green Gulch and Friday Gulch ("Friday Gulch"). 

The Forks area is underlain predominantly by rocks of the lntermediate schist unit of Mortensen 
(1996), structurally below a regional scale thrust fault. Part of the area is also underlain by mafic 
schist just above the thrust fault and by a band of felsic schist below the fault. United Keno Hill 
Mines Ltd. ("UKHM) completed soil sampling and trenching over part of this area in 1987 and 
1988 (Mackay and Dom grids). Moderate to weak soil anomalies were encountered with gold 
values over 50 ppb and up to 575 ppb. Follow-up trenching and limited rock sampling by 
UKHM did not encounter any significant gold-bearing samples. Selected sampling of these 
trenches by Barramundi in 1996 did not uncover any significant mineralization. 

The Solomon South area is underlain almost entirely by the rnafic schist unit of Mortensen 
(1996), structurally above a regional scale thrust fault. UKHM completed soil sampling and 
trenching over the ridge between upper Dominion and upper Sulphur Creek, which covers part of 
this anomalous region (KSD gnd). Weak to moderate soil anomalies and rock samples with 
between 10 ppb and 560 ppb gold were encountered. Barramundi selectively resampled these 
trenches in 1996. Although significant mineralization was not encountered, there was a 
relatively higher number of samples that were anomalous in gold, including quartz-carbonate 
veins in mafic schist (see regional rock descriptions for more details). Cominco Ltd. completed 
soil sampling over part of this region in 1980 (grids C, D, G, H). Some moderate arsenic soil 
anomalies were encountered, particularly on the ridge above upper Quartz Creek (grid C). 
Locally elevated gold values were also encountered. 
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The Friday Gulch area is underlain primarily by mafic schist of Mortensen (1996), immediately 
above a regional scale thrust fault. A small amount of the area is also underlain by intermediate 
schist immediately below the thmst fault. UKHM completed soil sampling over part of this area 
in 1987 (LLY II and LLY I11 grids). Only weak soil anomalies were encountered and no follow- 
up trenching was undertaken. 

Several other drainage areas contain elevated gold values that fall into the intermediate or 
anomalous populations. An interesting and potentially significant feature of these areas is that 
many occur in clusters, with the drainage areas joining along a common ridge. 

6.1.2. Arsenic 

Arsenic typically runs less than 10 ppm but ranges up to 2150 ppm (Figure 15). Values of 18 
ppm or greater are considered anomalous and less than 9 ppm background. Arsenic has a weak 
to moderate correlation with lead, and a weak correlation with iron and zinc. 

Figure 15: Distribution of Arsenic Values 

The map distribution of drainage areas with anomalous arsenic is shown in Figure 6. Two main 
regions stand out on the map: 1) between upper Last Chance Creek and upper Bonanza Creek, 
and 2) from Canyon Creek northeastward across King Solomon Dome to Lombard Pup. 

The region between Last Chance Creek and upper Bonanza Creek overlaps with a few drainage 
areas that contain intermediate gold values. Immediately to the west of this area a significant 
arsenic soil anomaly (500 - 600 ppm) is known to exist (Art Troup, personal communication, 
1996). This region may be an extension of that arsenic anomaly. 
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The region fiom Canyon Creek to Lombard Pup overlaps with several drainage areas containing 
intermediate to anomalous gold, and with the arsenic soil anomaly discovered by Cominco Ltd. 
in 1980 (grid D). 

6.1.3. Barium 

Barium typically falls between 1000 ppm and 1600 ppm and extends up to 3100 ppm (Figure 
16). Barium values of 1700 ppm and greater are anomalous and less than 1500 ppm are 
background. Barium has a weak negative correlation with gold, a moderate negative correlation 
with copper and iron, and a moderate to strong positive correlation with lead. 

Figure 16: Distribution of Barium Values 

The majority of the drainage areas with anomalous barium lie in the western Klondike (Figure 7). 
The intermediate schist unit is dominant in this region, however relative to the eastern Klondike 
the felsic and augen schist units are abundant. Rocks collected by Barramundi in 1996 suggest 
that barium is, on average, highest in felsic and augen schist and lowest in the mafic schist. Thus 
the coincidence of the anomalous drainage areas in the eastern Klondike with an abundance of 
intermediate, felsic, and augen schist supports the barium geochemical data from the rocks. 

6.1.4. Cadmium 

Cadmium is almost universally at or below the detection limit of 0.5 ppm. It is elevated up to 2.0 
ppm in a small number of samples. These elevated samples have a weak correlation with 
elevated copper, iron, lead and zinc. 
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6.1.5. Copper 

The majority of copper values range between 10 and 20 ppm (Figure 17). Values of 24 ppm and 
greater are anomalous and less than 18 ppm are background. Copper has a strong correlation 
with iron and zinc, a moderate negative correlation with barium, and a weak correlation with 
mercury. 

Figure 17: Distribution of Copper Values 

Drainage areas with intermediate or anomalous copper are distributed across the Klondike 
(Figure 8). One anomalous region in the central Klondike between upper Quartz Creek and 
Lombard Pup corresponds with regions anomalous in gold, arsenic and barium. 

6.1.6. Iron 

Lron values cluster between 2% and 3% (Figure 18). Values of 3.4% and greater are considered 
anomalous and less than 2.7% are background. Iron has a strong correlation with copper, a 
moderate to strong correlation with zinc, a moderate negative correlation with barium, and a - 

weak correlation with gold, arsenic and mercury 

Figure 18: Distribution of Iron Values 
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Drainage areas with intermediate or anomalous iron are scattered across the Klondike with a 
concentration of anomalous regions surrounding King Solomon Dome, from upper Quartz Creek 
to Lombard Pup (Figure 9). This area is coincident with drainage areas anomalous in gold, 
arsenic, and copper. 

6.1.7. Mercury 

Most mercury values range from 10-40 ppb, and up to 210 ppb (Figure 19). Values of 60 ppb or 
greater are anomalous and 40 ppb or less are background. Mercury has a weak correlation with 
copper and iron. 

Figure 19: Distribution of Mercury Values 

Drainage areas with intermediate or anomalous mercury are scattered across the central and 
eastern Klondike and are less common in the western Klondike (Figure 10). Rocks collected by 
Barramundi in 1996 indicate that Hg is typically at or below the detection limit in all rocks types 
except the felsic and augen schist where it is commonly greater than 100 ppb. As most of the 
felsic and augen schist occurs in the western Klondike, there does not appear to be a correlation 
between regional rock-types with elevated mercury and stream sediments with anomalous 
mercury. 

6.1.8. Lead 

Lead values average between 5 ppm and 20 ppm with 26 ppm and greater considered anomalous 
and less than 19 ppm considered background (Figure 20). Lead has a moderate to strong 
correlation with barium and zinc and a weak to moderate correlation with arsenic. 
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Figure 20: Distribution of Lead Values 

Drainage areas with anomalous lead are concentrated in the central Klondike extending 
northward from Canyon Creek to Soda Creek (Figure 11). This region overlaps fairly well with 
areas anomalous in zinc. 

6.1.9. Tin 

Most tin values lie below the detection limit of 5 ppm by XRF methods (Figure 21). The small 
number of values running above detection prohibit determining meaningful cutoff values. In 
order to show the map distribution of all drainages that registered tin above detection, an 
"anomalous" population is considered to lie above 10 ppm and background below 6 ppm. Tin 
does not have any apparent correlation with other elements. 

Figure 21: Distribution of Tin Values 
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The distribution of drainage areas in which tin ran above the detection limit is shown in Figure 
12. These areas are scattered across the Klondike, with a couple of minor clusters to the east and 
west of lower Gold Run Creek. Tertiary quartz and feldspar stocks are known to be relatively 
tin-rich and may be responsible for some of the tin anomalies. 

6.1.10 Zinc 

The typical zinc value is between 50 ppm and 80 ppm and extends up to 260 ppm (Figure 22). 
Values of 130 ppm and greater are anomalous and less than 85 ppm are considered background. 
Zinc has a strong correlation with copper, a moderate to strong correlation with iron and lead: 
and a weak correlation with As. 

Figure 22: Distribution of Zinc Values 

Drainage areas with anomalous zinc are concentrated between Canyon Creek and Gold Bottom 
Creek (Figure 13). A few areas with intermediate zinc are scattered across western Klondike. 

6.2. Correlation Summary 

Table 4: Summary of Correlations Between Elements 

I Zn I As I Fe: Pb I Cu, Fe, Pb 1 
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6.3. Summary of Geochemical Results 

The lack of correlation between gold and other individual elements suggests that it does not have 
any significant associated pathfinder elements. Its weak correlation with iron however, may 
support a gold-pyrite relationship in host rocks. In contrast the base metal elements (particularly 
iron, copper and zinc and, to a lesser extent, lead and barium) are strongly correlated. These 
correlations are consistent with element associations found in many VMS deposits. and thus may 
have important implications for VMS deposits in the Klondike. 

A broad zone in the centre of the Klondike is anomalous in many or all of the elements. This 
region extends northeastward from upper Quartz Creek, across King Solomon Dome to upper 
Hunker Creek and from upper Quartz Creek northward, along the western edge of Gold Bottom 
Creek (Figures 5-13). Of particular significance are the two drainage areas in upper Quartz 
Creek (Solomon South area) that are anomalous in all elements (except for mercury which is 
intermediate in one of the drainages). This broad area in the centre of the Klondike is also at the 
headwaters of the gold-rich creeks Gold Bottom, Hunker, Dominion, Sulphur and Quartz. 

A second, smaller region in the Friday Gulch area is also anomalous in most of the elements 
including gold. 

7.0 SUMMARY OF EXPENSES - STREAM SEDIMENT SAMPLES 

A summary of the assessable costs associated with the stream sediment survey are outlined below 
in Table 5. Expenses include: the wages of employees, assay and shipping costs, miscellaneous 
operating costs, and report writing costs. The total cost for collecting 210 stream sediment 
samples is $35,938.33.. 

Table 5: Summary of Expenses 

I Assessment I 
Item Description Costs 

ssav Costs (Grour, 1) 47 samvles (ii: $58.59isample $2, 753.73 * .  . .~. 

Assay Costs (Group 2) 163 samples @ $3 l.OO/sarnple 
Shipping Costs (Group 1) 47 samples @ $4.02isample 
Shipping Costs (Group 2) 163 samples @ $6.50/smple - -  ~ 

Sub-Total $9,055.17 

Personnel Proiect Geologist lr7i $325/dav x 8 days = $2600.00 S2.600.00 - - 
Geologist @ S180iday x 41 5 days = S7470.00 $7470.00 
Geologist @ S225iday x 1 day = $225.00 $225.00 
Geologist @ $250/day x 1 day = $250.00 $250.00 
Geologist @ $200iday x 1 day = $200.00 $200.00 
Sampler @j $150iday x 2.5 days = $375.00 $375.00 
Samplcr @ $75iday x 21 days = $1575.00 $1,575.00 

Sub-Tocal $12,695.00 
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Table 5: Summary of Expenses (cont'd) 

Item 
Assessment 

Costs - ~ - ~ .  

Miscellaneous House $7500.00 
Operating Expenses Electricity $405.66 

Telephone $4309.33 
Food $5454.26 
Exps - CN 
Exps - RS 
Truck 
Gas 
Neville Crosby 
Freight - FF 
Frcight - PN 
Computer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Sub-Total $10,538.1 

Report Writing Costs Project Geologist @$225/day x 7 days = $1575.00 
Draftsman @ $200lday x 8 days = S1600.00 
Repon Preparation @ $100hy  x 1 = $100.00 
Repon Preparation @ S15OIdayx 1 = $150.00 
Report Preparation @ $225.'day x 0.5 = $1 12.50 
Report Preparation @ $225/day x 0.5 = $1 12.50 

Sub-Total %3,650.C 

TOTAL $35,938.? 

Table 6: Cost Per Sample 

8.0 CONCLUSIONS 

ItedDescripHon 
Costs per sample for personnel, misc, repon wiling 
Group 1 cost per sample 
Grou~  2 cost oer sam~le 

A stream sediment program comprising 210 samples collected from across the Klondike was 
completed from June to September 1996. Each sample was located up-stream of obvious placer 
workings, and consisted of silt collected over a 50m stretch of river. Samples were analyzed for 
gold by fire assay, for an additional 32 elements by ICP, for mercury by wet vapour, and for Ba 
and Sn by XRF. The very fine sediment fraction (C53 pm) was used for the analysis in order to 
obtain the best contrast in gold values. 

The results show that gold values of 15 ppb and greater constitute an anomalous population and 
values from 10-14 ppb an intermediate population. The distribution of anomalous and 

Total Cost 
$26.883.16/2 10 

$128.02+$58.59+$4.02 
$128.02+$31.00+$6.50 
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intermediate gold shows a distinct grouping into three principle regions and several other 
secondary regions. Each region comprises several overlapping or adjoining drainages. The three 
principle regions are "The Forks" between upper Quartz Creek and Upper Sulphur Creek, 
"Solomon South" between upper Hunker Creek and Lombard Pup, and "Friday Gulch" to the 
east of upper Sulphur Creek between Green Gulch and Friday Gulch. These regions are also 
commonly anomalous in several other elements including arsenic, barium, copper, iron, lead, and 
zinc. Correlation coefficients and plots indicate a weak association between gold and iron that 
may support a relationship between gold and pyrite in host rocks. In addition, the base metals 
show a strong degree of correlation, particularly Pb-Zn-Ba and Cu-Pb-Zn-Fe. This may have 
important implications for the presence of VMS-type massive sulphide deposits in the Klondike 
area. 

9.0 RECOMMENDATIONS 

The following recommendations are proposed to follow-up on the results of the 1996 stream 
sediment survey: 

I )  Detailed soil sampling over the three main regions containing anomalous gold with 
particular focus on the drainages with multielement geochemical anomalies. Depending 
on the size of the follow-up program, soil sampling could also be completed over the 
secondary regions anomalous in gold. Soil sampling will be used to focus in on the areas 
generating the stream geochemical anomalies. 

2) Expanded stream sediment program of all the creeks in the Klondike region that includes 
multiple sample locations along each creek (0.5 km to 1 km spacing). 

3) Heavy minerals sampling of at least half of the stream sediment samples sites and at least 
one for each drainage. Heavy minerals combined with geochemical data from the streams 
will help to identify potential deposit types, and their location. 

4) Description of gold morphology particularly of the fine gold grains (<0.05 rnrn). 
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APPENDIX 1 

CERTIFICATE OF QUALIFICATIONS 



CERTlFICATE OF QUALlFICATlONS 

I, Robert Stevens, with business address of: 

Barramundi Gold Ltd. 
1950 - 400 Burrard Street 
Vancouver, B.C. 
V6C 3A6 

and residential address: 

5283 Sunningdale Road 
Bumaby, BC 
V5B 4R5 

do hereby certify that: 

1 . I am a practising geologist. 

2. I hold a Doctor of Philosophy degree in geology (1994) from the University of Alberta and 
a bachelor of Science co-op degree in geology (1989) from the University of Waterloo. 

3. I have been employed in my profession since 1985. 

4. This report is based on work conducted and supervised by me as a consultant/employee of 
Barramundi Gold Ltd. 

5. I hold 9,000 shares of Barramundi Gold Ltd., 4,000 warrants, and a stock option of 20,000 
shares at $0.75 that can be exercised until September 19,2001. 

s 
Robert Stevens, Ph.D. 
Dated at Vancouver, B.C., July 22, 1997 
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