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The Tree claims cover a Mississippian aged assemblage of intermediate to felsic volcanic rocks which 

host zinc-lead-copper massive sulphide deposits elsewhere in the district. This area was previously 

explored in 1977 and 1978 by Utah Mines Ltd. Atna Resources acquired the property because of 

the favourable geology and the limited reconnaissance geochemical sampling carried out to date. 

In 1996, Atna staked 16 claims over the target and explored the property with a soil geochemical 

survey. A total of 221 samples were collected and an additional 12 claims were added to the property. 

In 1997, an additional 314 samples were collected and reconnaissance mapping was carried out. 

The 1997 program indicates that the property is underlain by at least two intermediate to felsic 

volcanic cycles. A statistical analysis of all the geochemical data indicates that the lower volcanics 

are associated with barium and lead anomalies while the higher volcanic cycle is associated with 

elevated zinc backgrounds. This suggests that the lower volcanic sequence is a more favourable 

exploration target for volcanic hosted massive sulphide deposits because sipficant zinc-lead-barite 

massive sulphide deposits have been discovered in this setting, elsewhere in the district. 

To date, previous mapping has focussed primarily on the upper volcanic sequence because it forms 

spectacular rusty weathering outcrops. Further exploration of the lower volcanic sequence is 

recommended. 



1. INTRODUCTION 

The Tree claims were staked by Atna Resources Ltd. in October 1996. The claims cover a 
Mississippian aged assemblage of intermediate to felsic volcanic and volcaniclastic rocks 
intercalated with tufTeous sedimentary rocks. This area was previously explored in 1977 and 
1978 by Utah Mines Ltd. Atna Resources acquired the property because of the favourable 

geology and the limited reconnaissance geochemical sampling carried out to date. 

In 1996, Atna canied out a grid soil geochemical survey on the western half of the Tree 1 to 16 

claims. A total of 221 samples were collected and an additional 12 claims were added to the 
property, south of the original claims, in December, 1996. 

In 1997, Atna explored the southern half of the property by grid soil sampling, increased the 
sample density on the 1996 grid and camed out reconnaissance mapping. A total of 314 soil 

samples were collected. 

The field crew consisted of the writer and field assistant Ron Beauchamp. Work was carried out 

from a fly camp located on Tree 4, during the period from July 27 to Aug. 9, 1997. 

2. PROPERTY. LOCATION AND ACCESS 

The Tree property is located approximately 40 km south of Ross River, Yukon and consists of 
28 contiguous mineral claims, covering an area of approximately 580 hectares. The property is 

owned 100% by Atna Resources Ltd. The claims are recorded in the Watson Lake Mining 
District as follows: 

Name Grant Number Expiry Date 
Tree 1-16 YB70076-YB70091 Oct. 11,2001 
Tree 17 YB88907 Dec. 23, 1998 

Tree 18FR YB88908 Dec. 23, 1998 
Tree 19-28 YB88909-Yl388918 Dec. 23, 1998 

The property lies within NTS 105Fl9 map areas and the coordinates of the approximate centre 

of the property are latitude 61 " 38' Nand longitude 132" 25' W. 

The property is accessible only by helicopter. Helicopters based within flying distance of the 
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property are located at Ross River, Watson Lake and Whitehorse. The field crew reduced 
mobilization costs by driving to a staging area located at the junction of Cloutier Creek and 
Ketza River, on the Ketza River Mine road, approximately 17 km northeast of the property. A 
Bell 206 helicopter, based in Ross River was used to mobilize to the property and a Hughes 
500D helicopter was utilized to demobe from the property 

3 .  PHYSIOGRAPHY 

The property is located in the rugged St. Cyr Range of the Pelly Mountains, within the Yukon 
Plateau physiographic region of the northern Cordillera. The northeast boundary of the Pelly 
Mountains is marked by Tintina Trench, a major northwest-trending valley and surface 
expression of the Tintina Fault Zone. Elevations in this region range from approximately 1000 

metres to 2350 metres. Elevations on the property range from 1400 to 2100 metres. 

The area was covered by McConnell glaciation from 26.5 ka to 10 ka and ice flow directions in 

the vicinity of the property are northwesterly. Glaciation has produced broad anastornosing 
valleys which are now occupied by underfit streams and rivers. Valley bottoms are typically 

underlain by glaciofluvial sediments covered by grassy wetlands and "buckbrush" with patches 
of black spruce. Lower slopes above the valley floor are draped by colluvial apron sediments. 

Slopes above the valley floor up to tree line are covered by open black spruce and balsam fir 
forest. Tree line varies from 1400 to 1500 metres elevation. 

Most of the 1997 exploration was canied out above tree line. Outcrops on the north-facing 

slopes consist of steep, often inaccessible spurs which project from the rims of cirques. Angular 
rockfill deposits fom aprons below these outcrops. Bedrock exposure in these areas is excellent 
but access is often hindered by unstable outcrop and talus. The southern grid lines cross a south- 
facing dip slope with scarce outcrop because of extensive talus deposits. 

Heavy snow accumulations in this area limit field work from mid May to early October 

4. HISTORY 

The area covered by the current Tree claims was previously staked in 1977 and explored in 1977 
and 1978 by Utah Mines Ltd. The exploration program in 1977 included prospecting, geological 



mapping reconnaissance geochemical soil and rock chip sampling. The 1978 field work 

consisted of geological mapping, prospecting, reconnaissance geochemical and electromagnetic 
surveys. A total of 91 soil samples were collected in 1977 and 105 were collected in 1978. 

Records ofwork in the vicinity ofthe property date back to 1955 with the discovery of massive 

sulphide showings by Newmont, in similar geology, on the nearby Wolf property. 

5 .  REGIONAL GEOLOGY 

The geology ofthe PeUy Mountains is stratigraphically and structurally complex. The regional 
geology has been previously described by Mortensen (1982~1, b) and others. The oldest rocks 
in the area are a miogeoclinal sequence of Middle Proterozoic to Late Ordovician aged clastic. 

sedunentary rocks with minor carbonates and volcanic rocks. This sequence accumulated along 

the western margin of the North American craton. A narrow shelf with shallow water carbonate 

and quartz sand deposition (Pelly-Cassiar Platform), developed on the western edge of this 
depositional basin, parallel to the craton edge during Silurian to Middle Devonian time. Shale 

and deep water chert accumulation continued during this time, southwest of the platform and 
northeast in Selwyn Basin between the platform and craton margin 

Late Devonian and Mississippian tectonism transformed the period of platform sedimentation 
to deeper water sedimentation characterized by carbonaceous shales, cherts and pebble 
conglomerates. Rift related intermediate and felsic volcanic centres developed locally, 
accompanied by tuffacwus mudstone and shale deposition on Pelly-Cassiar platform. 

Deeper water sedimentation continued from Upper Paleozoic to Triassic time when calcareous 

argillites were deposited above the shalevolcanic sequence 

A northeasterly directed, late Triassic to early Cretaceous, tectonic event juxtaposed older 

platformal rocks over Devonian and Mississippian shales and volcanic rocks. Two major thrust 
faults have been recognized in Pelly Mountains. The metavolcanic rocks are restricted to the 
lowermost structural package. Intermediate to felsic volcanic rocks: intercalated with tuffacwus 
mudstone and shale form an arcuate 130 by 5 km belt. Numerous massive sulphide showings 
are associated with these rocks 

The most explored of these deposits is the MM which is located 23 km southwest of the 



property. The discovery massive sulphide minerdition by Atna Resources Ltd. on the Wolf 

property in 1997 suggests that the potential for more discoveries exists in this belt. 

6 .  PROPERTY GEOLOGY 

During the time spent on the property the writer examined as many of the accessible outcrops 
as possible, but there was insufficient time to map the property in the detail already achieved by 

Utah geologists in 1977-78. As a result, much of the mapping was a confirmation of previous 
mapping. As was pointed out by previous mappers, the volcanic stratigraphy is difficult to trace 
laterally because of rapid facies changes. The stratigraphy is fiu-ther complicated by vertical 
faults. 

The claims are underlain by Mississippian aged volcanic rocks and associated sedimentary rocks. 

Orange to yellow weathering volcanic assemblages are exposed along the north slope of a 
northeast-trending ridge. These cW-forming outcrops occur in a series of north-facing cirques, 
parallel to the central, long axis of the property. Lithologies along this ridge are folded into an 
open synform around a northwest-trending, south-dipping fold axis (Wilson, Westerman, 1978). 
Strata on the limbs of this synform generally dip gently to moderately southeast and southwest. 
The southern end of the property covers a moderately steep, south-facing dip slope which is 
covered predominantly by talus deposits. 

The stratigraphy includes at least two intermediate to felsic volcanic cycles. A black argillite and 
shale unit near the northern claim boundary is the basal unit on the property. This is overlain by 

intermediate volcanics which are in turn overlain by felsic volcanics. The lower volcanic cycle 
includes andesite, dacite, rhyodacite, and rhyolite according to Utah's mapping. Only a few of 

the lower cycle volcanic rocks were reexamined. 

Traversing south and moving up section, the felsic volcanic cycle is overlain by a mixed package 

of predominantly intermediate volcanic tuffs. The higher volcanic cycle comprises primarily 
andesitic lapilli tuffs with minor flows and interbedded lenses of phyllite, siltstone and associated 
epiclastic rocks. Mafic flows and a felsic tuffaceous rocks also occur within the upper cycle but 
their relationship with the andesitic tuffs is not always clear. Basaltic flows occur within the 
andesite &in the southwest corner of the property but elsewhere contact relationships do not 
preclude their occurrence as dykes and sills. Felsic tuffs and rhyolite in the southwest wmer of 
the property appear to lie within the upper intermediate volcanic cycle in the vicinity of high 



angle faults. This suggests that the felsic volcanics may be a section of the lower felsic cycle 
juxtaposed with upper cycle intermediate volcanic rocks by a high angle reverse fault. 

The geology of the property is presented on figure 9, appended to this report. The units are 

assigned on the basis of lithologies and not relative age. 

7. GEOCHEMISTRY 

Grid soil sampling was carried out with two objectives. The first was to increase the sample 

density on the west end of the 1996 grid and to sample the east end of the 1996 grid. The 
second objective was to sample the new claims in the southern half of the property. On the west 
side of the 1996 grid, additional lines were run between existing soil lines. The 1996 soil lines 

are not uniformly spaced, resulting in a line spacing which ranges from 100 to 200 metres. 

Sample lines established at the east end of the 1996 grid were run parallel and perpendicular to 
the 1996 base line. Sample intervals of 50 metres were used whenever possible. 

Sample lines were run in a property grid east-west direction and 50 metre sample interval in the 
southern halfofthe property. This l i e  direction was chosen to detect dispersion anomalies on 
the south-dipping slope. Base-lines and tie-lines were established by nylon chain and compass 

using 1.2 metre long lath pickets for station markers. Sample lines were established by slope- 
corrected compass and "hip-chain" surveys and sample stations are marked with 60 centimetre 

long wood lath pickets and flagging tape. 

A total of 3 14 soil samples were collected at a sample interval of 50 metres. The area is covered 
by angular rockfall and talus deposits that form aprons at the base of steep outcrops. Samples 
oftalus fines or sobllucted soils were collected where possible, at depths ranging from 20 to 30 
cm. Samples were analyzed by Acme Analytical Laboratories Ltd. of Vancouver, employing a 
standard 32 element Inductively Coupled Argon Plasma (ICP) package, using a specific digestion 
for Ba and gold analysis by acid leach/AA from a 10 g ,  sample. Two hundred and twenty-one 
sample pulps from 1996 samples were reanalyzed for Ba using a specific digestion. Certificates 
of analyses are appended to this report (Appendix A). 

STATISTICAL METHOD 

A statistical analysis was carried out on the combined 1996 and 1997 analytical results which 



total 535 samples. Analytical data were analyzed statistically using Probplot, a computer 

program designed to optimally fit multiple normal distributions to exploration geochemical data 

on probability plots (Stanley 1987). A statistical analysis of Mo, Cu, Pb, Zq Ba, Ag, and Au 
analytical data was canied out with the aid of histograms and cumulative probability plots 

generated by Probplot The data set for some elements was reduced because Probplot does not 

include analyses below the analytical detection limit. The data set was hrther reduced in some 
cases by eliminating isolated high values until the best resolution of sub-populations in the data 
was obtained. The degree of data truncation varies with each element. Sub-population 
boundaries were visually estimated and modified until theoretical mixed population curves 

closely matched the real data points. Anomaly thresholds for each sub-population were then 
calculated by the Probplot program. Threshold values were chosen for each element by 

examining how the statistical parameters for each sub-population could be used to distinguish 
the sub-populations from each other. The statistical parameters that best represented these sub- 

population boundaries were assigned to up to six symbol classes for plotting. In many cases 
fewer than six symbol classes were used and the mean value, plus and minus two standard 
deviations of the highest sub-populations produced the best anomaly definition. Summaq 
statistics, histograms, and probability plots produced by Probplot, are appended to this report 
(Appendix B). 

Trial plots were generated within Autocad and final thresholds were selected by a visual 

assessment of anomaly and background values. Lower sub-population thresholds are often 
ignored on symbol plots because they are presumed to represent background concentrations of 
metals 6om sources which are not related to mineralization. The final plots  class^ the analytical 
data for each element into ranges of increasing concentration which are assigned symbols of 
increasing size. Both arithmetic and, log cumulative probability plots were examined. Anomaly 
thresholds were determined from the plots which best fit the data.. Analyses and anomaly 

interpretation for Cu, Pb, Zn, Ag, Ba and Au concentrations in soils are presented on figures 3 

to 8, appended to this report. Sample locations for the 1997 program are presented on figure 
10. 

The following summarizes the chosen anomaly thresholds: 
Population Thresholds 

x (1) = mean of population 1 
x (2)+/- 2Sx = mean of population 2 plus or minus 2 standard deviations 
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Element k p p m  

Population Log Arithmetic Threshold 

parameter Concentration b Ysr;d 

~ ( 1 )  3 .0526 1128 76 1129 
x+2Sx(2) 3.2019 1591.84 1592 
~-2Sx(3) 3.5690 3706.81 3707 
x-2Sx(4) 3.9993 9983.89 9984 

Element A ppb 
Population Log Arithmetic Threshold 

Parameter Concentration b USd 
x-2Sx(2) 0.4707 2.956 3 
X-ZSx(3) 0.9335 8.580 9 
x+2Sx(3) 1.2430 17.498 178 

DISCUSSION OF RESULTS 

Copper ffie. 3) 
Overall copper concentrations are low and range from 3 to 163 ppm. The arithmetic probability 
plot of the data was divided into three sub-populations, with population breaks selected at 2% 
and 99% ofthe data. An anomalous threshold of 89 ppm was selected and three symbol classes 
were assigned at 9 , 2 6  and 89 ppm Cu. The highest copper analyses occur as isolated sites 

within areas of anomalous response in Pb, Zn and Ba. 

Lead (Fip. 4 1  
Five hundred and thity-one samples were included in the data analysis within the truncated range 

ftom 4 to 600 ppm Pb. There are no analyses below the detection limit of 4 ppm and there are 
4 samples above the mivdmum value of 600 ppm. The data were subdivide. into two lognormal 
populations with a population boundary selected at 95% of the data. An anomalous threshold 
of 192 ppm Pb was chosen. This value is the boundary between the background population 1 
and the anomalous population 2 and is defined by the mean plus 2 standard deviations of 
population 1 .  This threshold outlines anomaly "A", an irregularly shaped area of anomalous soils 



occurring over a length of 1200 metres and a width of up to 300 metres. The length of this 

anomaly is exaggerated by mechanical dispersion on steep talus slopes at both ends of the 

anomaly. The anomaly is underlain by black shale and felsic volcanics. 

The eastemmost grouping of 4 lead values in the range h m  220 to 371 ppm are samples of talus 
fines. The source of this anomaly is located in felsic volcanics and shales, located to the 

southwest. 

Zinc /Fie. 5) 

The zinc analytical data ranges &om 3 to 5,669 ppm. The data were truncated above 1,000 ppm, 
eliminating 9 samples from the analysis. Two populations are interpreted in the data with an 
anomalous threshold of 143 ppm. This value is the boundary between the background 

population 1 and the anomalous population 2 and is defined by the mean minus 2 standard 
deviations of population 2. Symbols were assigned values of 68, 143,296 and 613. 

The anomalous Zn values of population 2 define an irregularly shaped area which covers 

approximately halfthe property The anomaly is underlain by intermediate volcanic, minor basic 
volcanic and thin discontinuous shale horizons. This anomaly has been labelled areas "B" 
through "En for descriptive purposes. 

Area "C" slightly overlaps and continues south of lead anomaly "A". 

The western end of the zinc anomaly, area "B", corresponds with a slightly elevated lead 
response. 

The southern end of the zinc anomaly displays a southeasterly trending dispersion anomaly. To 
the west, area "DM is a dispersion anomaly underlain by mafic volcanic, black phyllite and 
intermediate lapilli tuffs. 

Area "EM includes clusters and isolated anomalous sites which include the highest concentration 
found on the property. This area is underlain by intermediate volcanic rocks 

Silver IFi? 6 )  

The silver data are divided into 2 populations based on the arithmetic cumulative probability plot. 
The data were truncated at 5 ppm. Two samples exceeded this threshold and 269 samples were 



below the detection limit of 0.3 ppm. A 0.7 ppm anomalous threshold was chosen as the 

dividing line between populations based on the probability graph. The silver concentrations of 

population 2 occur in isolated highs or small groups of samples within the larger zinc and lead 
anomalies. 

Barium ffie. 7) 

Barium analyses range from 673 to 28,646 ppm. The cumulative probability plot of the data 
was divided into 4 sub-populations. The symbol plot (Fig.7), indicates that the lowest 
concentrations of population 1 are predominantly associated with intermediate volcanics which 
crop out at higher elevations and are believed to overlie shales and felsic rocks to the north. 

Based on this interpretation a threshold of 1,592 ppm was chosen. Populations 2 , 3  and 4 are 
anomalous and may be derived fiom several sources. 

Anomalous barium soils cover most of the north end of the property. Areas of higher 

concentration within the anomaly are labeled "F" through "I" for discussion purposes. 

Area "F" is a cluster of population 3 concentrations in the range from 3927 to 6013. This 
coincides with lead anomaly "A". Area "G" consists of clusters of population 3 and 4 samples, 

ranging up to 28,646 ppm. 

Area "H" covers the western end of the anomaly. Barium and zinc anomalies overlap but the 
highest barium samples are located at the northern edge of the zinc anomaly. 

Area "I" contains a series of north-south elongated anomalies which are underlain by talus slopes 

and likely reflect mechanically transported material. 

Gold (Fig. 8) 

Gold wncentrations range fiom a detection limit of 1 ppb to 36 ppb. The log-probability plot 
ofthe data was divided into three sub-populations with a threshold of 3 selected as the boundary 
between background and anomalous populations. With the exception of two areas, few samples 
are in the anomalous category. Anomaly "J" is a grouping of seven samples in the range from 
4 to 27 ppm Au. This area is underlain by msty weathering, siliceous, pyritic volcanic rocks. 

Evidence of hand-trenching and blasting were found at one site within this anomaly. This work 
precedes exploration camed out by Utah but there is no record of this work in the assessment 
files. Five sulphide-bearing float samples were taken of this material. Gold analyses were in the 



range of 4 to 76 ppb Au. These samples also contain barium concentrations ranging of 1189 to 
6360 ppm. Samples are also low in Cu and lead but zinc analyses range from 98 to 6188 and 
silver ranges from x0.3 to 2.7 ppm. 

Three sample sites, ranging from 11 to 36 ppb Au, outline Anomaly " K .  The east end of this 

anomaly is underlain by transported material at the base of a talus slope. 

8 .  CONCLUSIONS 

The Tree property is underlain by favourable volcanic and sedimentary stratigraphy of 
Mississippian age. The geochemical survey of the property, canied out over a two year period, 
indicates two geochemical signatures. The northem, lower stratigraphy, consists of felsic and 

intermediate volcanic rocks overlying a basal black shale unit. These lithologies have generated 

the highest lead backgrounds and an associated overlapping barium anomaly. Barium and lead 
have a weakly positive correlation coefficient, suggesting that barium mineralization can occur 
independently from lead. This is evident in overlapping anomalies where the highest barium 

analyses are not associated with the highest leads. 

The geochemical survey! of the property has outlined a barium and lead association with the 
lower felsic volcanic assemblage, at the north end of the property. This is a more favourable 
exploration target for volcanic hosted massive sulphide deposits because significant zinc-lead- 
barite massive sulphide deposits have been discovered in this setting, elsewhere in the district. 

The overlying, mixed, intermediate volcanic assemblage and associated sedimentary and basic 
volcanic coincide with elevated zinc backgrounds. These lithologies are well exposed in 

spectacular, north-facing, cliff-forming outcrops. Exploration to date, has focussed primarily on 
this area because the ubiquitous, finely disseminated pyrite has produced spectacular, oxidized 
outcrops. At the southern end of the property, these lithologies are being actively eroded into 
large talus fans. Excellent exposure of the upper volcanic package, the opportunity for eficient 
geochemical dispersion and the low lead and barium backgrounds make the upper volcanic 
assemblage a lower exploration priority. 

The present interpretation of anomaly thresholds of all samples collected in 1996 and 1997 has 
shifted anomaly thresholds reported by R. Kemp in 1996. The 1996 thresholds were based on 
Utah's 1977 regional geochemical data. The analysis of all the data and the restriction of the data 



to the Tree property has increased the copper threshold from 65 to 89 ppm. The lead threshold 
has increased from 90 to 192 ppm and the zinc threshold has been reduced from 250 to 143 ppm. 

Although the copper threshold has been increased it remains a poor target discriminator because 
only a few samples are statistically anomalous. 

9. RECOMMENDATIONS 

Mapping and prospecting are recommended in the vicinity of lead anomaly "A" and barium 
anomalies "F", " G  and "H.  Additional grid soil sampling may be warranted on the east end of 
the property, where the sample density is low. 
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12. STATEMENT OF EXPENDITURE 

L Field Expenses 
1) Labour 

U.Schmidt (Project Geologist) July 25-3 1, Aug. 1-3, 5-10, 1997 

16 days @$360/day . . . . . . . . . . . . . . . . . . . . .  $5,760.00 

R.Beauchamp (Field Assistant) July 21-3 1 ,Aug. 1-2, 1996 

16 days @ $ 1851day. . . . . . . . . . . . . . . . . . . . .  $2,960.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  %8,720.00 

2) Consumables and Supplies. . . . . . . . . . . . . . . . . . . . . . . . . .  $323.05 

3) Camp and Equipment Rental . . . . . . . . . . . . . . . . . . . . . . .  $1,343.50 

4) Room and Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1,268.83 
5) Transportation 

Truck Rental . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1,020.00 

Air Fare. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $285.59 

Helicopter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5,208.00 

6) Geochemical Analysis 

314 soils, 30 element ICP & Au and Ba analysis. . . . . . . . . . . . .  $6,806.95 

rock geochem 

221 Ba reanalysis of 1996 samples at $7.88/sample . . . . . . . . .  $1864.99 

sample shipment. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $64.20 

SUB TOTAL. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $23,360.2'7 

IL OFFICE 
Data compilation, DigitizingStatistical Analysis, Plotting, Interpretatioq Report Writing 

U. Schmidt Dec. 2,8,13,16,18, 1997, Jan. 16,20,23,Feb. 3, 1998 

9 days @$360/day. . . . . . . . . . . . . . . . . .  $3,240.00 

Expenses . . . . . . . . . . . . . . . . . . . . . . .  $1 64.00 

SUB TOTAL $3,404.00 

PROJECT TOTAL $26.764.27 
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