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Introduction 
A major- silver- pr-ovince exists in centr-al Yukon, centr-ed on the Tintina 

Tr-ench and extending 75 miles on either- side of it. Within this nor-thwest-tr-ending 
belt, all lead-zinc deposits invar-iably contain appr-eciable amounts of silver-, 
whether- (1) vein-type, such as in the Keno Hill, Ketza River-, Logjam Cr-eek, 
Casino Cr-eek, and Sixty-mile distr-ict, or- (2) massive, r-eplacement-type, such as 
Asar-co's Quar-tz Lake deposit or- Anvil's Far-o deposit. Development of the known 
deposits, with the exception of the r-ich Keno Hill veins, has been slow because 
of inaccessibility. 

Topography in the central Yukon is 
characterized by a weakly glaciated 
to unglaciated upland plateau dis­
sected by deep strongly-glaciated val­
leys which are now obscured by 
deposits of glacial till. The upland 
plateau usually exhibits a thick cover 
of residual till, formed in part before 
the Pleistocene. This till is often per­
manently frozen and provides a major 
obstacle to conventional prospecting. 
The value of geochemical techniques 
in exploring for silver-lead vein de­
posits in residual-till-covered areas 
was conclusively proven in the Keno 
Hill district. Operation Keno, con­
ducted by the Geological Survey of 
Canada in 1964, proved that regional 
silt sampling could establish general 
centres of silver-lead mineralization. 
Soil sampling at 100-foot intervals by 

. United Keno Hill Mines Limited, using 
lead as the indicator metal, was effec­
tive in precisely locating mineralized 
veins. 

The Ketza River district, located 
some 120 air-miles northeast of White­
horse and 70 miles southeast of Anvil's 
Faro deposit, is a known silver-lead 
district within the Yukon silver prov­
ince. The first discoveries in this dis­
trict were made in 1946 by prospectors 
working for Hudson Bay Mining and 
Smelting Company, Limited. The dis­
trict was further explored by Conwest 
Exploration Company Limited from 
1954 to 1957, Ketzakey Mines Ltd. from 
1960 to 1961, and Silver Key Mines 
Ltd. from 1964 to the present time. 
Prior to the geochemical survey de-

scribed in this paper, conventional 
prospecting, followed by hand and 
bulldozer trenching had located, ex­
amined and traced some 25 showings, 
many of them found accidentally dur­
ing roadbuilding. Silver Key Mines 
Ltd. and Stump Mines Ltd., who 
control most of the known showings 
in the district, began a major pro­
gram during the 1966 field season to 
collect and evaluate all the accumu­
lated data and to find more effective 
and efficient methods of exploring 
their large holdings. The writer was 
engaged to advise on and to organize 
a geochemical test project over an 
area of his selection within the Silver 
Key Mines Ltd. and Stump Mines Ltd. 
property. 

This paper describes the geochemi­
cal test project and the results of the 
follow-up work done to date. The in­
tent of the paper is to demonstrate 
the effectiveness of systematic soil 
sampling in locating silver-lead vein 
deposits under conditions commonly 
encountered in the Yukon and to indi­
cate how cheaply and easily such a 
program can be conducted if applied 
under the appropriate geological and 
geomorphological conditions. 

Geological SeHing 
The Ketza River District is located 

at the head of the Ketza River in the 
rugged St. Cyr Range, on the south­
west margin of the Tintina Trench. 
The St. Cyr mountains are superim­
posed on the Yukon Plateau and ex­
hibit relief variations over 3,000 feet 
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with higher peaks exceeding 7,000 
feet in elevation. Annual precipitation 
is higher than average for the central 
Yukon and probably amounts to 30 
or 40 inches. Freezing temperatures 
and permanent snow cover can be ex­
pected in early September and the 
spring thaw is not complete until June. 
Winter temperatures fall as low as 
-60'F. while summers are cool with 
numerous rain showers. 

Pleistocene glaciation consisted of 
broad valley glaciers in the major 
drainage courses with intense alpine 
glaciation in the higher areas. Glacial 
deposits are generally restricted to 
valley bottoms and lower slopes. At 
higher elevations, outcrops are less 
abundant than might be expected con­
sidering the steep terrain. Overburden 
cover is mostly residual material con­
sisting of decomposed and frost-riven 
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FIGURE 1 -Soil-sample survey, Ketza River Area, Yukon. 
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country rocks. Timbered areas are 
further covered by moss, peat, and 
muskeg-like soil up to 24 inches thick. 
Permafrost is prevalent and solifluc­
tion has been greatly intensified by 
frost action . 

The geology of the district has been 
mapped by the Geological Survey of 
Canada on a scale of 1 inch to 4 miles .. 
A wide variety of metamorphosed sedi­
mentary and volcanic rocks, from the 
lower Cambrian to Mississippian, have 
been complexly faulted and folded. 
The most common rock types are bed­
ded silty dolomite, phyllite, green­
stone, and quartzite. 

A number of major thrust and nor· 
mal faults traverse the district in a 
northwest direction, parallel to and 
probably related to the Tintina Fault. 
Vein faults are weaker and usually 
strike north. No clear relationship 
has been established between the two 
sets of faults. 

Mineralization occurs as open-space 
filling in the vein faults. Ore minerals 
are argentiferous galena, freibergite, 
and minor sphalerite while gangue is 
composed of siderite, pyrite, quartz, 
and fragmented country rock. Silver­
lead ratios vary widely but are usually 
consistent within each vein. The 
range is from 0.2 to 4.0 and approxi· 
mately half the showings have a ratio 
slightly greater than 1.0. 

Description of Project 
Area 

The similarity of overburden condi­
tions, topography and mineralization 
between the project area and the Keno 
Hill district, where the dispersion pat­
tern for lead has been well established, 
permitted a full scale survey without 
a preliminary conventional orientation 
survey around known showings. An 
area of approximately 400 acres on 
the south side of the headwaters of 
the Ketza River was chosen for the 
following reasons-

(1) The area is geologically favour­
able for silver-lead vein deposits. 

(2) Intensive prospecting of the area 
had failed to locate evidence of 
vein structure or mineralization. 

(3) The hillside trends almost parallel 
to the expected direction of vein­
faulting thereby providing a set­
ting for maximum dispersion of 
mineralization. 

The project area lies between the 
4,500- and 5,000-foot elevations and 
consists of a gentle bench with a por­
tion of the steeper slqpe above. Figure 
1 shows approximately 20 percent of 
the total project area, which lies at 
the junction of the bench and steeper 
slope. 

Vegetation on the bench consists of 
scattered balsam and thick clumps of 
buckbrush, willow, and alder on a 
grassy meadow. There is no outcrop 



and overburden consists of moss, 
grass, peat, and muskeg-like material 
up to 18 inches thick overlying resi­
dual soils of decomposed and frag­
mented country rock up to 10 to 15 
feet thick. 

On the steeper slope above tht­
bench, the only vegetation is a few 
clumps of buckbrush. Outcrops of 
thin-bedded silty dolomite comprise 
about 20 percent of the slope. Over­
burden is mainly a 'thin cover of 
coarse residual till, overlain in some 
areas l)y large blocks of float from a 
steep bluff of quartzite further uphill. 
Bulldozer trenching has revealed sev­
eral areas underlying the coarse float 
where overburden is composed of fine 
fragments of shale and phyllite, tight­
ly cemented with clay, that is foreign 
to the immediate area and probably 
represents a small deposit of glacial 
till. 

Permafrost is general throughout 
the project area. Where the surface is 
insulated by moss and· peat, summer 
thawing rarely exceeds 18 inches, 
wheras less insulated areas of exposed 
till may thaw to a depth of 5 feet or 
more. Solifluction has been acceler­
ated by frost action. Frost boils, and 
"en masse" downslope movements of 
water-saturated till overlying frozen 
ground, have further contributed to 
transportation and mixing of overbur­
den material. Quartzite blocks, moved 
mainly by this frost action, can be 
found over 800 feet downhill from 
their source. 

Survey and Analysis 
Procedure 

The area was first gridded by pic­
keting parallel lines 200 feet apart at 
100-foot intervals, each picket marked 
with its grid location. Baselines and 
cross-lines were established with tape 
and Brunton compass. 

Soil samples were dug at each 
picket station with a mattock to ob­
tain about 4 ounces of residual till 
from the B soil horizon. In some cases 
over 12 inches of frozen overburden 
had to be chopped away to obtain a 
suitable sample. In areas covered by 
coarse float, fine material could usu­
ally be found between the rocks or in 
the centre of a frost-boil in the vicin­
ity of the picket. Samples were col­
lected in individual Kraft bags, hung 
to dry in the field camp, and sent to 
a contract geochemical laboratory 
where they were analysed for lead by 
atomic absorption spectrometry of a 
hot aqua regia extraction. Sample pre­
paration consisted only of removing 
larger rock fragments by hand from 
the soil. The extra accuracy and ad­
ded cost of screening was not con­
sidered necessary due to the expected 
high contrast of anomalous values to 

background. 

Interpretation 
Lead is not readily soluble under 

Yukon weathering conditions and dis­
persion is mainly physical, rather than 
chemical, in nature. Rapid solifluction 
produces well - defined float trains 
some distance downslope from miner­
alized veins (in the Keno Hill district 
such float trains are often recogniz­
able over 1,000 feet downslope, even 
where the slope is gentle). Most of the 
lead in the float trains consists of par­
ticles of the original ore material or its 
oxide. Interpretation consists simply 
of postulating mineralized vein faults 
immediately uphill from a lead-rich 
float train indicated by soil analysis. 

In this manner, a number of miner­
alized veins were interpreted in the 
project area. The most anomalous 
zone, where all of the follow-up work 
has been done to date, is shown in 
Figure 1. The knowledge that veins 
generally strike north was an impor­
tant aid because several alternative 
interpretations could be made using 
other strike directions. Two parallel 
veins, the A1 and A2, were postulated 
but it is possible that the soil ano­
malies defining the A2 vein are actu­
ally part of the float train of the A1 
vein. 

Exploration of the Soil 
Anomalies 

Figure 2 shows the results of bull­
dozer trenching in the southerly soil 
anomaly on the A1 vein. The vein was 
initially exposed in Trench 3 and was 
then followed along strike. Trenching 
did not start until late September and 
the vein could not be completely ex­
posed because the bulldozer was un­
able to cut patches of permafrost so 
late in the season. Preliminary samp­
ling indicates an ore shoot approxi­
mately 600 feet long assaying 32.6 
ounces of silver per ton and 27 per­
cent lead over a 4-foot width. The in­
dicated ore shoot coincides almost 
exactly with the position of the soil 
anomaly. 

Figure 3 shows an idealized cross­
section of Trench 3 and Figure � 
shows a cross-section along line 44 S, 
which lies immediately south of this 
trench. The soil anomaly can be recog­
nized at least 500 feet downhill from 
the vein. The highest soil value was 
found approximately 20 feet downhill, 
although the cross-section of Trench 
3 indicates the vein float is capped 
by at least 4 feet of foreign material. 
The soil value in this case is prob­
ably due to an upward migration of 
lead in solution. 

A trench was started on the soil 
anomaly at the north end of the pos­
tulated A1 vein (between lines 24 S 

and 26 S) but failed to reach bedrock 
before the end of the season. How­
ever, large fragments of galena float 
were uncovered several feet below 
the surface, indicating the presence 
of nearby mineralization. None of the 
other soil anomalies shown on Figure 
1 or in the remainder of the project 
area have been investigated as yet. 

While directing bulldozing on the 
initial discovery trench, the writer 
examined in detail all anomalous areas 
along the postulated A1 vein but was 
unable to find any evidence of vein 
float other than several small frag­
ments of siderite and galena in the 
vicinity of line 26 S. 

Summary 
The A1 vein is the most continuous­

ly mineralized structure found to date 
in the Ketza River district. In a total 
strike length of 2,700 feet, an ore 
shoot approximately 600 feet long has 
been partially exposed and a further 
900-foot length of good mineralization 
is indicated by soil sampling. It is un­
likely that any techniques, other than 
geochemical sampling, would have 
located this vein efficiently and cer­
tainly no cheaper reconnaissance tool 
exists. In the Keno Hill District, geo­
physical techniques were unsuccessful 
in detecting similar mineralization in 
narrow veins. 

For maximum efficiency, soil samp­
ling of the steeper parts of the pro­
perty could be done at 200-foot inter­
vals on lines 400 feet apart without 
missing significant areas of minerali­
zation. Anomalous areas so found 
could then be sampled at a closer in­
terval to pin-point targets for trench­
ing. Areas that are flatter or covered 
by very thick accumulations of re­
sidual till, where float trains may 
not be recognizable, will have to be 
sampled at the closer interval used in 
the initial survey. Soil sampling of 
areas covered by deep glacial till, un­
less extreme solifluction has occurred, 
is not likely to be effective. In all 
situations samples must be taken 
from the B horizon even though holes 
up to 24 inches deep may have to be 
dug in certain areas. 

The total cost of a soil sample sur­
vey on a wider spacing, using the 
same technique outlined in this report, 
should not exceed $4.00 per sample, 
including camp costs, for a large pro­
ject. Assuming that 20 percent of the 
survey area required more detailed 
sampling, total cost would amount to 
about $130.00 per claim. 

Soil sampling, besides locating all 
significant areas of mineralization, has 
the added advantage in that the shape 
and magnitude of the anomalies al­
lows exploration priorities to be as­
signed on a semi-qualitative basis. 


