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MEMORANDUM  

TO: ANDY TURNER, THOMAS BRANSON, SERGIO GAMONAL

FROM: JEAN PAUTLER, P.GEO.

SUBJECT: MINERALIZATION AT TOSH  

DATE: 23/02/14 

CC: SCOTT BERDAHL

This memo documents and discusses mineralization encountered on the Tosh property 
during the 2023 exploration program carried out between August 19 and 26, 2022. The 
property comprises the Tosh (Berdahl Minfile 115G 106) and Koose targets (Lake 
Minfile 115G 107) which will be discussed separately; the Tosh target refers to the 
northwestern claim area northwest of Toshingermann Lakes, and the Koose to the 
southeastern claim area west of Tincup Lake. A total of 71 rock samples were collected 
as shown in Table 1. All dip measurements use right hand rule. UTM co-ordinates are in 
Nad 83, zone 7. Sample descriptions are enclosed as Tables 1 and 2. 

Table 1:  Rock sample numbers for targets  

Target Dates Sampler Sample Numbers No. 

Tosh  August 19-23 
Jean Pautler ST075715-ST075734 20 

Matthias Bindig ST077801-ST077819 19 
Andy Turner ST078001-004 4 

Koose August 24-26 
Jean Pautler ST075801-ST077815 15 

Matthias Bindig ST078051-ST078062 12 
TOTAL: 70

1.0 TARGETS 

1.1  Tosh  (Table 1, Maps 1-4) 

The Tosh target (Minfile 115G 106) constitutes an orogenic gold target with 
mineralization associated with structurally controlled veins, breccias and graphitic 
shears. Three distinct mineralized areas are evident which are tabulated below.  

Table 2:  Sample numbers for Tosh 
Location Sample Numbers

Yarrow zone ST075715-723, 728, 733-734, ST077801-808, 816, 819, ST078001-004 
Peska trend ST075724-727, ST077814-815, 817-818 

Discovery area ST077829-ST077832, ST077808-813 

The main focus of the 2022 exploration program was the Yarrow zone with limited 
examination of the Peska trend and the Discovery area. The 2022 samples are 
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categorized below based on their composition; all contain sulphide in varying amounts. 
Higher gold and silver grades generally correlate with higher sulphide content, not 
quartz content. Sulphide minerals include arsenopyrite, pyrite, lesser chalcopyrite, 
galena and sphalerite, possible tetrahedrite and/or other silver bearing sulphosalts.  

Table 3:  Sample compositions  for Tosh 
Composition Sample Numbers

brecciated quartzite-phyllite   ST075724, 728, ST077805-806, ST078004 
above breccia with quartz clasts ST075718 

brecciated quartz veins  ST077807-808, 810, 812- 813, 818, 819, ST078002 
quartz veins  ST075715-717, 722, 729-730, ST077801-802, 809, ST078001 

quartz veinlets with host  ST075719-720, 723, ST077804, ST078003 
sulphide rich beds ST075721, ST077803, 816 

graphitic shear ± quartz veins  ST075725-727, ST077811, 814-815, 817 

hornfels? with po, py, ± cp, aspy ST075731-34 

The Yarrow zone (Map 1) comprises at least five north-northwest to northwesterly 
trending, and generally steeply dipping, breccia zones across 200m, discontinuously 
traced over distances of about 700m along strike. Gold-silver soil geochemistry is 
suggestive of an at least 1 km extent and possibly 1.5 km, to its possible intersection 
with the Peska trend at its southern extent. Most of the mineralization is exposed as 
talus blocks, rubblecrop and float, with lesser subcrop and rare outcrop along an alpine 
upland (informally referred to as Birdland Ridge). Based on an examination of historical 
samples from the Yarrow zone, it was found that many of the 2012 samples prefixed 
with “RE” (particularly along Birdland Ridge), were fairly consistently located 20m to the 
west, and occasionally also up to 10m north of 
the documented UTM readings. In addition 
samples returning 5.66 g/t Au with 246 g/t Ag  
as well as 2.91 and 1.5 g/t Au in the southern 
Yarrow zone appear to be sourced about 20m 
to the west in the vicinity of 2022 quartz vein 
sample ST075716.  

The Parker breccia zone is the best exposed 
within the Yarrow zone with good exposure for 
300m (Photo 1). The overall trend here is 345°/ 
steep E (locally 165°/steep W), which 
corresponds to the strike of the somewhat 
sheeted quartz veins in the adjoining host rock, 
consisting of quartzite with lesser phyllite. A 
breccia/quartzite contact at RE5579671 was 
observed at 325°/82°, but may be slightly 
slumped. However, the 325° trend can be 
generally followed by discontinuous exposures 
of float, subcrop and talus for 700m. Foliation 
ranges from 260 to 308°/15-45°, primarily 
290°/30°. 

Parker Breccia 
near

3.7 g/t Au, 159 g/t Ag  
(RE5579577)

MB at 6.77 g/t Au
551 g/t Ag 

in float/subcrop 
(RE5579571)

Photo 1: Northern Parker trend, looking 
345° along trend 

quartzite 
with qvs 

contact at 183°/70°

345° trend

335°/78°
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The breccias primarily consist of 
brecciated host rock (quartzite to 
phyllite), locally with quartz clasts and 
proximal 0.5 to at least 20 cm wide 
quartz ±carbonate veins. The latter are 
variably ribboned, well fractured to 
brecciated, sometimes banded and 
sheeted. Breccias and veins contain 
variable amounts of arsenopyrite, 
pyrite, rare chalcopyrite, possible 
tetrahedrite and/or other silver bearing 
sulphosalts (Photo 2). Arsenopyrite is 
commonly oxidized to scorodite and pyrite to limonite. Trends dominantly follow the 
controlling structures at 345°/steep E (locally 165°/steep W) with some at 020-
030°/80°E. 

In the southeastern end of the Yarrow 
zone 315 to 330° trends are more 
evident, but are based on talus, subcrop 
and float trains primarily within phyllite 
to schist. The more incompetent nature 
of the host rock here may have resulted 
in the splitting of the Yarrow zone into 
multiple narrower zones. Locally, 
sulphides have also pervaded selective 
beds within the Yarrow zone (Photo 3), resulting in a dark brownish-black colouration, 
heavy weight and sandy texture when oxidized. However, no significant gold results 
were obtained in 2022 from the beds. 

The Peska trend comprises an open ended 2.1 km long by 400m wide, approximately 
120° trending gold and silver in soil anomalous zone with peak values of 1.6 g/t Au and 
62.1 g/t Ag and accompanying arsenic, antimony, lead and zinc. A number of sub-
parallel, about 120° trending, VLF-EM conductors lie within the trend. Two zones were 
defined within the trend in 2014: the Vaughan zone (Map 1) at its upper (northwestern) 
margin, comprising a 325° trending graphitic shear with mm scale quartz veining, and; 
the Thelonius zone, near its base. Exploration within the zone has been hampered by 
thick vegetation with only a few samples returning significant gold-silver values in rock.  

Historical sampling from the southeastern extent of the upper Peska anomalous trend (1 
km at 130° along trend from the Vaughan zone) returned 3.14 g/t Au, which may 
correspond to 2022 sample ST075724 of rusty, hornfelsed brecciated quartzite-phyllite 
(Maps 2 and 3). This sample lies 230m along the trend of 300-305°/77° trending 
graphitic shears/fault, encountered in a creek to the northwest (ST075725). 
Crosscutting graphitic and rusty shears and fractures, 005-010°/steep and 020°/80°, 
transect the above structures (ST075726-7), with sulphides pervading a quartzite bed 
within the latter sample, proximal to a 020°/65° reverse fault. No significant gold results 
were obtained in 2022. 

Photo 2: Sample ST077819, southeast Yarrow zone
(0.959 g/t Au) - near historical 0.83 g/t Au sample 

Photo 3: Sample ST077803, Parker zone 

above RE5579581 (3.5 g/t Au, 363 g/t Ag) 
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A sample of banded quartz-scorodite float about 50m upstream of the Vaughan zone in 
2014 returned 3.65 g/t Au with 1146 g/t Ag. This style of mineralization is typical of the 
Yarrow zone, which suggests that this zone may extend over an additional 500m width 
resulting in a 700m by 1-1.5 km zone. Structures about 100m upstream trend 170°, 
similar to the Parker trend, but dip 45°W. Graphitic shears and quartz veins were 
sampled from this area in 2022 (ST077814-15, 18). A graphitic sulphide bearing bed 
was sampled about 650m along trend to the north (ST077816) with quartz vein float, 
260m east of ST077816 (ST077817), further suggestive of the larger size. The Peska 
and Yarrow zones may intersect in the 1146 g/t Ag area (Map 1), continuing through to 
the ST075725-7 sample area (Map 2). No significant gold results were obtained in 
2022. 

The Discovery area constitutes a broad region of poor exposure and generally thick 
permafrost cut by several shear zones, with high gold values from various rocks and 
soils (peak values of 6.83 g/t Au in rock and 1.93 g/t Au in soil). The main exposure, the 
Discovery zone, lies at the southeast end and comprises outcrop exposures of a 
150°/70° trending limonitic graphitic shear zone with scorodite and arsenopyrite, which 
historically returned 6.83 g/t Au from a grab sample and 3.1 g/t Au over 2m. Sample 
ST077811 appears to have been collected from this location in 2022. A 10m quartz 
outcrop lies 90m to the south, at 581057mE, 6855241mN, with limonitic fractures at 
040-050°/75° and 160°/45°, locally brecciated with minor scorodite and arsenopyrite 
(ST077809-10). The latter fracture set is similar to that above the Vaughan zone (upper 
Peska trend) in the western Yarrow zone. No significant gold results were obtained in 
2022. The quartz outcrop may represent a barren silicified cap. Mariposite is exposed 
within Discovery Creek, which drains the Discovery zone. 

Photo 4: quartz outcrop (sample ST077809 -10m chip), view looking westerly 

The Peska trend would intersect Discovery Ridge (the northerly trending ridge along 
which the Discovery zone is situated), at the location of a 500m exposure of a distinct 
lithological unit, a feldspar augen bearing biotite-quartz-feldspar schist; the protolith is 
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interpreted by the author as being sedimentary (paraschist). The intrusion protoliths are 
generally foliated to gneissic and coarser grained with less biotite. 

The intersection also marks the 
beginning of a 1.1 km zone of quartz 
veining ending about 700m north of the 
Discovery zone. The orientation of the 
two vein exposures in place differed 
from previous trends. A 15 cm thick 
limonitic quartz vein with pyrite, 
arsenopyrite and brecciation especially 
along the hanging wall side, trends 
265°/75° and was traced for 7m 
(ST075729-30). This vein contained 
the highest gold value from the 2022 
program, but re-sampling of historical 
sample sites containing significant 
mineralization was not undertaken.  

Graphitic quartzite with pyrrhotite, pyrite and possible arsenopyrite along bedding about 
300m further south was cut by mm scale quartz-limonite fracture fillings trending 
255°/60° (ST075731). This may be the site of a previous 1.44 g/t Au sample. Other 
samples of limonitic quartz and quartz breccia float with possible patchy arsenopyrite 
were collected from a saddle area, 750m north of the Discovery zone, and 140m further 
to the north (ST077812-13).  

Hornfelsed to weakly skarn altered micaceous quartzite to phyllite with pyrrhotite, pyrite, 
±chalcopyrite, are evident: at the southern Parker trend (ST075733-34), through the 
saddle area and above along the Peska trend (ST075724) and; below the western edge 
of Discovery Ridge (ST075732). No significant gold results were obtained in 2022, but 
previous sampling shows local values of >1 to 3.1 g/t Au. 

1.2  Koose (Table 2, Map 5) 

The Koose target (Minfile 115G 107) constitutes an open ended 1.9 km gold - arsenic 
soil anomalous zone, including 5.76 and 2.44 g/t Au, straddling the 120° trending 
Cretaceous Marble Top normal fault and associated ankeritic alteration. Five km of 
normal offset is estimated along this fault, which is cut by later strike-slip faults, a 
favourable orogenic gold setting. The Koose lies 12 km along trend of the Peska trend 
at the Tosh target. Mariposite, related to shear zones in the Discovery area of the Tosh 
target, is exposed along 32 Creek below the Koose target, associated with a shear and 
5% pyrite and associated with a pyritic fault at sample ST075803. 

The source of the high value gold soils is enigmatic at present and will depend on 2022 
results. A wide variety of samples were collected in the current program in order to 
identify the style of the source mineralization. Extensive rock sampling was not 

Photo 5: Sample ST075730, 
Discovery ridge

Photo 5: Sample ST075729, (1.76 g/t Au over 12 cm) 
Discovery Ridge 
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previously conducted with the highest value obtained being 1.29 g/t Au, with 0.9 g/t Ag 
and 5120  ppm As, over 30 cm from a quartz vein with brecciated clasts of schist and 
calcite and 5% fine sulphide (1990 sample OG11-063). Follow up in 2022 did not locate 
this sample, which appears to plot below marble cliffs. However, a strongly rusty 30 cm 
wide quartz vein with about 5% pyrite, limonitic fracture fillings and graphitic margins 
was discovered in 2022 as subcrop (ST075808), 325m at 155° (possibly along trend) 
from the 1990 sample (Photo 6).  

Photo 6: Pyritic quartz vein on Koose, sample ST075808  

The 2022 samples are categorized below based on their composition.  

Table 3:  Sample compositions for Koose 
Composition Sample Numbers

 pyritic, altered schist ±limonite  ST075801, 03-04, 809, 813, ST078051, 55-56, 60 
altered schist with quartz  ST075807, ST078052, ST078061-62 

quartz ±carbonate veins ±breccia  ST075802, 805-06, 808, 814-15, ST078053-54 
quartz in volcaniclastic schist   ST078057 (along foliation), 8058-59 (crosscutting) 

fault with quartz  ST075803, 812 

skarn? with pyrite, pyrrhotite   ST075810-811 

An examination of the 5.76 g/t Au soil locality did not provide a definitive source for the 
anomaly. Samples collected from outcrop upslope consisted of pyritic quartz veins to 
quartz breccia (ST078053-54) and quartz-ankerite altered limonitic to pyritic schist 
(ST078055-56, 60).
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An examination of the 2.44 g/t Au soil locality identified a quartz rich layer in the ankerite 
altered schist with strong hematitic alteration (ST078062) directly above it. Ankerite 
altered schist with pyrite and minor possible chalcopyrite ±quartz was noted above a 
0.47 g/t soil anomaly and appeared to be related to a fold hinge (ST078051-52).

Quartz material was also sampled within the intermediate to mafic volcaniclastic schists 
in the hanging wall of the Marble Top fault, including foliation parallel (ST078057), 
crosscutting veining (ST078058), and brecciated (ST078059), with minor pyrite, 
chalcopyrite ±pyrrhotite. 

Exploration along the anomalous gold in 
soil trend to the west was successful in 
delineating a number of faults which 
appear to control quartz, ±carbonate, vein 
and sulphide (mainly pyrite) bearing 
zones. An approximate 110°/60° graphitic 
normal fault was sampled by ST075803 
over 60 cm (Sketch 1). This may be the 
Marble Top fault or a sub-parallel 
structure. Along strike 25m to the 
northwest the fault zone was sampled 
(ST075812) over a 30 cm width trending 
120°/40° (Sketch 2).  

About 10m below this, another fault trends 090°/60° which appears to show reverse 
movement and is cut by a 175°/70° joint set (Inset 2 on Map 5). Foliation here trends 
087°/30°. A 350°/85° – 170°/80° 30 cm wide open fracture zone, which may be a fault, 
was encountered and soil sampled by ST075736. A parallel fault (350°/85°) with minor 
(30 cm) of sinistral displacement lies 45m to the east. This latter fault was traced 100m 
to the south where it trended 170°/80°. Still another lies 45m to the east where it may 
sinistrally offset the main possible Marble Top fault about 15m. Similar trending joints 
(165°/83°) and a 172°/62° fault are evident in the northwest Map 5 area, cutting a lower, 
about 110° trending, fault (Camp fault). These northerly faults are later and appear to be 
related to mineralization in the Parker trend of the Tosh target and are mineralized on 
the Cliff property.  

Sketch 1 

Sketch 2 



A 0.2-0.3m wide dark green quartz
local pyrrhotite near crosscutting faults
northwest Map 5 area. It may be a skarn horizon (or possibl
volcaniclastic bed or sill) (Photo 7)
(ST075810-11). Pyritic, limy anker
vein (ST075815) were also sampled in the area, with mineralization apparently 
controlled by the Camp fault. 
probably related to this structure.

Photo 7: skarn or metavolcaniclastic bed,

2.0 INTERPRETATIONS and 

The Tosh property exhibits strong similarities 
north. Both lie within Yukon-Tanana terrane with 
similarity in the size, morphology
coverage being much more limited at Tosh
Au soil anomalies; the tenor 
steep, less vegetated terrain through the anomalous zone. 
data from the Coffee deposit 
indicative of the mineralization on the 
and does not suggest that similar results will be obtained on the 

The Tosh property is transected by a 
The west-northwest trending Coffee Creek fault 
slip Jurassic aged fault, reactivated in the Cretaceous with dextral strike slip movement
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dark green quartz-calcite-chlorite, locally schistose bed with pyrite, and 
local pyrrhotite near crosscutting faults is hosted by limy schists and marble in the 
northwest Map 5 area. It may be a skarn horizon (or possibly a metavolcanic or 

(Photo 7) and has been deformed by folding and later faulting 
limy ankeritic schists (ST075809) and a 15 cm quartz

vein (ST075815) were also sampled in the area, with mineralization apparently 
controlled by the Camp fault. The historical sample containing 1.29 g/t Au in rock is 

ly related to this structure.

skarn or metavolcaniclastic bed, sample ST0758

INTERPRETATIONS and RECOMMENDATIONS  

trong similarities to the Coffee Gold deposit
Tanana terrane with strong structural control

morphology and tenor of the gold in soil anomalies, despite the 
much more limited at Tosh. Both exhibit multiple, long, linear

tenor is much higher on the Koose target, probably due to the 
steep, less vegetated terrain through the anomalous zone. The author has shown the 

Coffee deposit for comparison only (Figure 1) and it is not necessarily 
indicative of the mineralization on the Tosh property which is the subject of this report, 
and does not suggest that similar results will be obtained on the Tosh property

The Tosh property is transected by a major, anastomosing dextral strike
Coffee Creek fault has been interpreted as a sinistral strike 

reactivated in the Cretaceous with dextral strike slip movement

chlorite, locally schistose bed with pyrite, and 
is hosted by limy schists and marble in the 

a metavolcanic or 
and has been deformed by folding and later faulting 

itic schists (ST075809) and a 15 cm quartz-carbonate 
vein (ST075815) were also sampled in the area, with mineralization apparently 

The historical sample containing 1.29 g/t Au in rock is 

sample ST075810  

deposit, 120 km to the 
strong structural control, and there is a 

of the gold in soil anomalies, despite the soil 
multiple, long, linear, >30 ppb 

the Koose target, probably due to the 
The author has shown the 

and it is not necessarily 
which is the subject of this report, 

roperty. 

dextral strike-slip regime. 
a sinistral strike 

reactivated in the Cretaceous with dextral strike slip movement
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and offset by the northwest trending Big Creek fault system. Other northeast trending 
sinistral fault systems are evident in the area. Steeply dipping, northerly trending 
structures dominate at the Supremo zone within the Coffee deposit with the Latte, 
Connector, Double Double, Sumatra and Kona zones trending more easterly to east-
northeast (Figure 1). 

It is important to note that drilling of grab samples containing from only 0.19 g/t Au to 
3.92 g/t Au on the Kona zone at Coffee was successful in intersecting highly 
mineralized veins. 

The main difference is the predominance of strongly competent host rocks at Coffee 
allowing for the development of persistent, continuous structures. The quartzite host 
rock in the northern Yarrow zone is competent and structures are persistent, making 
this area an attractive target and the Discovery zone and Discovery Ridge area have 
potential with evidence of quartzite host rocks, newly discovered veins and limited work. 
There is also evidence of a barren, possible silicified cap at the Discovery zone, which 
may equate to the barren pyritic quartz veins and silicification above the T2-T3 areas on 
the Supremo zone at Coffee. The Koose target has less competent host rocks, but 
structures appear to be persistent and there may be potential for replacement style 
mineralization in addition to veins (Bendigo style).  

2.1 Tosh 

It is possible trenching may be useful on the northern Yarrow zone, Parker trend, but 
may produce more rubble than intact bedrock exposure. A fence of westerly directed 
drill holes across the zone will probably be more effective and should be located 
proximal to the 6.77 g/t Au anomaly in the Parker trend. Specifications can be provided 
at a later time. In addition, more prospecting/mapping/soil work is necessary in the 
Discovery Ridge to Discovery zone area and further south, based on the discovery of 
new quartz veins through this area and possible presence of a silica cap. The latter 
work can be conducted from a waterless fly camp in a saddle at approximately 
581290mE, 6856000mN. 

2.2 Koose 

Recommendations on Koose still depend somewhat on results which are still pending. 
However, I believe Candig trenching would be useful across the 5.76 g/t Au soil area 
and possibly the western extent of the Camp fault. Additional prospecting/mapping work 
is also necessary to explore for the source of the significantly anomalous gold soils. 



1 km

1 km

NORTH TOSH TARGET

KOOSE TARGET

FIGURE 1:  Comparison of Soil Anomalies from the Coffee 
Deposit with the Tosh and Koose targets

Mineralization in lavender
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