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INTRODUCTION 

This rcport summarizes the results of a geochemical 

oricntation survey and a stream sediment survey which was supervised 

by the writer during September and October, 1970 for the Canico- 

Metall-Matt Bcrry Joint Vcnturc. 

Par t  A of this report discusses the results  of the orientation 

survey and Par t  B refers  to the stream sediment survey with recommend- 

ations for follow-up geochemical investigations. , 

Location of Property 

The survey a rea  is located over a group of claims along the East 

Arm of Frances Lake, approximately 100 a i r  miles north of Watson Lake, 

Yukon Territory. Plate ?, shows the location of the survey a rea  with respect 

to the claim boundaries which a r e  approximate only. 

General Geology 

On the east  side of the East Arm (of Frances Lake) graphitic 

black phyllites and hornfels striking northwest and dipping northeast border 

a large granitic intrusive. On the west side of the East A r m ,  calcareous 

phyllites, grading upwards into limestone o r  dolomite and black phyllites, 



strilic northwest and generally dip southwest. A small acidic intrusivc 

plug crops out to tho south. Othcr lcss dominant rock typcs noted in the 

arca are: quartz-sericite augcn schist, greywacke and intermediate 

volcanics. 

The majority of the interpreted local. faults trends are east- 

west. 

The general geological features are  shown superimposed on 

the geochemical plans (Plates 2 to 5). 

PART A 

- GEOCHEMICAL ORIENTATION SURVEY 

Survey Objectives 

The basic objectives of the orientation survey was to obtain 

knowledge of the geochemical dispersion characteristics in the str earns and 

soils and the element associations present over known mineralized sources 

in the survey area to assist in: 

(a) Assessing the effectiveness of geochemical methods in 

locating mineralization elsewhere in this survey area and 

(b) Selecting the best sampling and analytical procedures 



to obtain optimum geochemical response to mineralization. 

Obtaining this information was considered to be of 

particular importance in this area a s  the effectiveness of geochemical 

tracing of mineralization may be considerably reduced due to the 

masking effect of a terrace of alluvium which covers a considerable 

portion of the survey area. 

Thomson Creek Stream Orientation 

Stream sediment samples were collected up to 1,000' upstream 

a t  200-foot intervals from the lead-zinc showing on Thomson Creek and 

downstream from the showing to the lake at 100-foot intervals (See Figure 1). 

All samples were then subjected to the following tests: 

1. Element association analysis 
. , 

2 .. Comparative digestion analysis 

3. Comparative size range analysis 

Element Association Analysis 
(See Figures 2 to 3 ) 

In addition to lead and zinc, the samples were analysed for 

silver, copper, cadmium, nickel, cobalt, manganese, arsenic, antimony - 



to dctcct other possible indicator elements associated with this type of 

mineralization. Their relative responses were compared and are shown 

in Figures 2 to 3 . Lead and zinc are  strongly anomalous in the sediments 

downstream from the showing. Silver, and to a lesser extent, copper are  

wealdy anomalous depending on the digestion method employed. All other 

elements analysed did not show any obvious anomalous association in the 

str earn samples with this type of mineralization, although manganese, nickel and 

antimony show slight increases in one or  two samples. 

Comparative Digestion Analysis 

Three digestion methods were employed on the -80 mesh size 

fraction to determine which method gives the greatest contrast between 

anomalous and background levels for zinc, lead, silver and copper. 

The digestions used were: 

(a) cold 2N Hydrochloric acid, - a weak digestive attack. 

(b) nitric-hy drochlor ic acid, a strong digestive attack. 

(c) ascorbic acid, a digestion particularly suited for sulphide 

extraction. 

Results are shown on Figures 4 to 7 . The nitric-hydrochloric 



acid m~tlrod gavc thc grcatcst anomaly contrast for all four clcmcnts 

and this digcstion was sclcctcd for thc strcam rcconnaissancc survcy. Coppcr 

showcd no anomalous rcsponsc with the 2 N  I-Iydrochloric digestion but wcak 

responses with thc othcr two rncthods. Silver did not rcspond with thc 

ascorbic digcstion but shows we,& anomalous valucs with thc othcr digestions. 

The 2N Hydrochloric digestion for zinc gave only one quarter 

the anomaly contrast a s  that obtained by the stronger nitric-hydrochloric 

digestion. 

The 2N Hydrochloric digestion is similar to the cold extractable 

tests for copper and zinc and if cold extractable field tests a re  employed later 

in follow-up investigations of stream anomalies, interpretations based on their 

use should be carefully considered with the responses obtained by the orientation 

survey. 

Compakative Size Range Analysis 

In addition to the -80 mesh fraction, analysis by the nitric-hydro- 

chloric acid digestion was carried out on three other size ranges to compare 

anomaly contrast to background. The size ranges selected were: 

-40 +80 mesh 
-80 +I20 mesh 
-120 mesh 

Results are shown on Figures 8 to 11 . 



Maximum contrast was obtained from the -120 mesh fraction 

for lcad and zinc. Considering all four elements, the -80 mesh fraction 

gives good anomaly contrast with slightly improved anomaly definition in 

the case of copper. The -80 mesh fraction was analysed in the stream 

reconnaissance survey. 

Soil Orientation Survey 

Orientation tests on soil samples were conducted over two selected 

areas to provide data in determining the effectiveness of soil sampling in 

detecting the type of mineralization in the Thomson Creek Showing and in selecting 

the most effective sampling and analytical procedures in reconnaissance soil 

sampling and soil sampling follow-up of stream .sediment anomalies. 

Samples were collected at 100-foot intervals along four grid lines; 

2 lines, (800 and 1,000 south) across the Thomson Creek showing (See Figure 

1) and 2 lines, (4,000 and 4,200 south), across two EM conductors and a weak 

zinc soil anomaly where mineralization might be present , undisturbed by 

surface workings. 

Element associations were determined by analysis of rock fragment 

samples from the bottom of the mineralized trenches at Thomson Creek. 

Dispersion of these possible indicator elements into the surrounding soil 

profile were determined by sampling the soil at selected locations draining 

these trenches. 



The zinc, lead, coppcr and silver content of the soil along the 

four grid lines was analysed using the -80 mesh fraction B horizon 

with a nitric-hydrochloric acid digestion. One line in each of the two areas 

tested (lines 1,000 S and 4,000 S) was also subjected to additional analyses to 

determine the effect of the parameters of size fraction, digestion method and - 
soil profile in providing maximum anomalous contrast. 

The following will briefly summarize the observations and tentative 

conclusions suggested by study of the data in ~ i ~ u r l s  12 to 27. 

Element Associations 

Samples for element association analysis at the Thomson Creek 

showing were analysed for 9 elements; copper, lead, zinc, silver, cobalt, 

nickel, .cadmium, arsenic and antimony. 

- Unfortunately, both in the Thomson, Creek and the EM conductor 

survey areas, the mineralization or  possible mineralization (in the case of the 

latter) coincides with a zone of shallow or  no overburden compared to the depth 

. of overburden over the rest  of the grid line sampled for background comparison. 

This casts some doubt in assessing to what extent the anomalous 

response obtained is caused by mineralization and to what extent it may be 

caused by a contrast between the thicker terrace alluvium and a thinner soil 

cover derived in part from weathering of the underlying phyllites . This could . - - -  



be clarified further by additional sampling along grid lines where 

mincralization is not suspccted. 

Antimony appears to be more highly concentrated in the soils 

in the vicinity of the mincralization and may be a good indicator element for 

detecting and/or screening soil anomalies resulting from this kind of 

mineralization. 

Cobalt, nickel and arsenic also show slight increases in the 

mineralized area but the evidence is less conclusive and additional analyses 

a r e  required along lines 1,000 S and 4,000 S. 

Cadmium content of the soils showed no relationship to the 

mineralization. 

Zinc gave the best response in detecting the Thomson Creek - 
mineralization and also showed anomalous values in close proximity to, ,and 

downslope from, the EM conductors. This element produced the greatest 

anomaly contrast and, although somewhat erratic, the largest width of 

dispersion of the four elements. 

Lead showed only a very slight anomalous response in the two - 
profiles over the Thomson Creek prospect but gave an identifiable but narrow 

response between the EM conductors. As only one sample is involved, its 

significance is still questionable. 



Coppcr in the soil of thc Thomson Crcck Showing was higher 

than background in some samplcs but erratic. A slightly anomalous but 

narrow rcsponse (again, one sample) was obtained coincidental with the 

lead and zinc anomalous values in close proximity to the EM conductors. 

Thc other high copper values in the profiles of lines 4,000 S and 4,200 S 

a r e  attributed to selective concentration of copper in certain samples 

containing a high organic content. 

Silver showed only a light recognizable association to mineralization 

in two samples downslope from the surface workings at  Thomson Creek. 

Comparative Digestion Analysis 

The nitric-hydrochloric and cold 2N Hydrochloric digestions gave 

comparative results for -- lead but the nitric-hydrochloric digestion gave the 

greatest anomaly contrast for copper and zinc. 

The ascorbic acid digestions while giving the most subdued profile 
- 

may prove to be useful in screening significant lead and zinc anomalies from 

non-significant ones where these elements a r e  present in the soils, in part, 

a s  sulphides. This is suggested'by the orientation profile on line 1,000 S where 

the ascorbic digestion shows a stronger anomaly over the surface workings and 

suppresses the one over 200 E which may be due to a cause other than mineral- 

ization. Further comparisons a r e  required, however, to confirm this . - - -  

observation. 



Sizc Rnnge Analysis 

In gcncral, thc -80 +120, -120 and -80 mesh sizc fraction all 

give comparable rcsults for coppcr, lead and zinc, while the -40 +80 fraction 

givcs a slightly lower anomaly contrast. It may be significant to note in the 

profile of line 1,000 S the various size fractions diverge. This is true for lead, 

zinc and to- a lesser extent, copper. Should further testing show this observation 

is persistent, it could also provide a means of isolating significant and non- 

significant anomalies in this area. 

Comparative Soil Horizon Analysis 

Development of the A1 (humus), A2 (leached) and B soil profile is 

good in the majority of the locations sampled and the analyses confirm the B 

horizon, 1" to 2"  below the leached zone, is the best position in the profile to 

obtain optimum response. In a number of locations the entire profile, to a depth 

of more than 30", is grey or black and contains a high organic content. This 

should be carefully noted in sampling this area due to the selective concentration 

of certain elements, particularly copper in these samples, producing a high 

metal content unrelated to mineralization. 



RECONNAISSANCE STREAM SEDIMENT SURVEY 

Field Data and Procedures 

Data and procedures pertincnt to the stream sediment survey are  

tabulated below: 

Total numbcr of samples collected: 656 

Period of S,unpling: September to October, 1970 

Sampling Interval: Mainly 500 feet, at times 700 feet 

Sample Site Identification: Stream sample sites are marked in the 

field with red plastic masking tape indicating sample number. Position (in certain , 

locations approximate only) is shown on photomosaic base of the Location Plan 

(Plate 2) .' 
Part of Stream Sampled: Active stream sediment. 

Analytical Procedures 

Sample Preparation: samples were air dried in field camp, and split to 

retain a 50% untouched representative sample for future reference. The remaining 

50% was seived to -80 mesh with nylon screening and the oversize rejected (see also 

below under analytical precision) . 



Analyses: After assessment of the oricntation stream survey at 

thc Thoinson Crcck prospcct, samplcs were analyscd for copper, lead and zinc on 

thc -80 mcsh fraction using a nitric-hydrochloric digestion with atomic absorption 

determination. Analyses were performed by Bondar-Clegg & Co . Ltd. in Ottawa, 

Ontario. 

Analytical Precision: To check the precision of the analytical 

results, the -80 mesh fraction of approximately every 20th sample was carefully 

homogenized and split and both splits sent for analysis. Alternate check samples 

(every 40th sample) were included in their proper sequential order as  a precision 

check on each analytical batch. The remaining check samples were analysed together 

upon completion of all sample analyses to provide a precision check on correlation 

between analytical batches. 

The analytical results obtained a r e  well within acceptable limits and 

a r e  shown in Appendix I. 

Presentation of Data 

Sample numbers and their location a re  show. on a photomosaic base 

in Plate I. 

The parts per million metal content of the stream sediments is shown 

for.copper, lead and zinc separately in Plates 2, 3 and 4. Changes in the metal 

- - 



distribution of the streams is indicated by full range, equal interval contouring. 

Copper and lead contours commence at 20 p .p.m. and increase by 10 p. p.m. 

Zinc contours commence at 100 p.p.n. and increase by 50 p.p.m. 

Major geological and morphological features are  superimposed 

in a lighter tone on these plans. Geological features shown a re  based on mapping 

by Dr. H. Thalenhorst of Metall-Gesellschaft. 

Frequency histograms showing the distribution range of the three 
, . 

elements a re  shown in Figures 2 8 , 27 

A composite presentation of the metal distribution is shown on Plate 

5 together with the interpretation outlining significant stream anomalies, their 

possible source area, and their priority classification for follow-up investigations. 

Interpretation and Recommended Follow-up 
(See Plate 5) 

In assessing the geochemical data the interpreted significant 

anomalies have been classified into A and B priorities. 

Priority A anomalies a re  those having a high rating with respect 

to characteristics such as  intensity, length of dispersion, element associations 

and geological environment, etc. There is a good possibility that these anomalies 

may be caused by mineralization and they highly warrant follow-up investigations 

b determine t h e e  cause and source. 



Priority B anomalies have fcwcr and less favourd~lc ~ h a ~ a c t e r i s t i c s .  

Thcre is less certainty a s  to their significance o r  a lower likelihood thcy are  caused 

by mineralization. 

Too great a reliance should not be placed on the boundaries of the 

possible source areas shown on Plate 5. In some cases, where streams have 

not been sampled completely, their source may l ie  further upstream. The 

intention is primarily to indicate relative sizes between drainage anomalies and 

to suggest possible significant trends indicated by the anomalies. 

. Priority A Anomalies 

Of 11 anomalies outlined, 5 have been classified as  A priority. 

Anomaly 1-A: This is the highest anomalous copper zone obtained 

in the surveyed area. Two streams show a well defined copper dispersion 

pattern more than a mile in length with a maximum content of 480 p. p.m. at the 

head of one of the streams. Weakly anomalous copper values a re  also present 

in a third stream to the east. More than one source of copper may be involved 

here. Weak lead-zinc values a re  also associated in some samples. This zone 

is also of interest because of the density of interpreted faulting recorded in the 

area. 

Follow-up investigations of this anomalous zone should include: 



1) examination of the analyscd stream samplcs for organic 

contcnt to confirm that tllc anomaly is  not due to thc sclcctive concentration 

of copper in samples containing excessive organic material. 

2) soil tcsting and prospecting of the area clraincd by thc 

anomdous s t rcuns .  Ficld analytical kits would be useful initially for 

testing samples at  the site to guide the search for the source and followed 

later by laboratory analysis. 

3) stream sampling of the most easterly stream containing weak 

copper values should be extended upstream to its headwaters within the granite. 

4) because of the close proximity to the granite, samples should 

be analysed for molybdenum to determine if a copper-molybdenum porphyry-type 

association exists. 

Anomaly 2-A: This anomaly l ies outside the claim block but a s  no 

streams o r  seepages adjoining the anomaly a r e  present within the claim block, 

the zone is not necessarily fully outlined (note that the claim boundaries shown 

a r e  approximate only). I t  is characterized by moderately anomalous copper 

values in four small streamlets draining into the lake. Weakly anomalous but 

persistent lead, and to a lesser extent, zinc values a r e  associated. The zone 

is roughly along the strike of the country rock hosting the Thomson Creek 

prospect and the EM conductive zone. 



Soil sampling in the vicinity of the anomalous streams should be 

attempted to try to locate the source. However, difficulty in obtaining any 

response might be encountered due to the masking effect from the capping of 

the terrace alluvium. 

Anomaly 3-A: This zone contains the present prospect of interest 

along Thomson Creek. Anomalous lead values a re  obvious downstream from the 

showing and although tk zinc response appears very low on Plate 5, this is mainly 

due to the contour interval selected. The zinc content downstream from the 

showing is about double the content elsewhere on Thomson Creek. 

Comparison of the metal values in tk small drainages along shore 

north of Thomson Creek with those to the south of Thomson Creek suggest more 

exploration attention might be warranted in the area immediately north of 

Thomson Creek. 

Anomaly 6-A: This anomaly contained within, and extending north 

beyond the claim group, may be very significant. Highly anomalous zinc values 

to a maximum of 640 p .p. m , are present in every stream sampled along a zone 

extending for at least 3 mile's. A copper o r  lead association is not strongly 

evident but locally, slightly higher lead and copper values coincide with the 

higher zinc values. 

The dispersion pattern in the streams appears to parallel the 

strike of the strata and suggests the anomaly source may be contained within 
- .- 

a particular horizon in the stratigraphic sequence. While it is possible the 



anomaly may be caused by a particular stratigraphic horizon with a high 

zinc background unrelated to sulphide mineralization, it is  cy ually possible 

that this highcr background is a rcflcction of a zonc potentially favourable 

for mineralization. This interprcted anomalous zone is contained within a 

sequence of limestone (or dolomite) with black and calcareous phyllites which 

is a highly favourable environment for stratiform lead-zinc deposits. Lead- 

zinc mineralization has been found at one location in this zone. 

Further investigation of this anomaly should involve: 

1) Extension of the stream sampling upstream, where possible, 

to isolate the anomalous zone. 

mineralization. 

2) Thorough prospecting of the zone for evidence of 

- 3) Completion of the geological mapping in this area. 

4) Composite rock chip sampling of the various units of the 

stratigraphic sequence at 3 or 4 locations along the zone for trace element 

analysis to determine i f  an anomalous zinc horizon is present. 

5) If present, conduct a soil sampling survey along this horizon. 

Anomaly 10-A: This anomaly has been selected because of high 

lead and copper values occurring along two streams close to a small acidic 

intrusive. More than one source may be involved here. The close coincidence . 



of the gcoc1~cinica.l momnlous zonc with limcstone in the vicinity of the 

intrusive suggcst a. vcry favourablc cnvironmcnt for mineralization. 

Follow-up of this zone should include: 

1) Complction of the stream sampling further upstream along 

the two streams to confirm the source is not further upstream. 

2) More detailed mapping and prospecting of the area. 

3) Soil sampling in the environs or' the stream anomalies. 

4) Analyse the stream samples draining the granite for 

molybdenum. 

Priority B Anomalies 

Six of the 11 anomalies outlined have been classified a s  B 

priority. . 

Anomaly 4-B: This zone contains higher lead and zinc values 

than adjoining streams with a similar environment, and coincides with a 

faulted displacement of the granite contact. Further upstream sampling to 

isolate the anomaly and prospecting of the area for mineralization should be 

carried out. 

Anomaly 5-B: This anomaly is outlined because of consistent 

slightly higher lead, copper and to a lesser extent, zinc values in all 5 streams . 

compared to the streams to the south draining a similar environment. 



Propsccting and further sampling of the streams within the granite should 

be donc to determine if this increase is related to a slightly higher metal 

rich phase of the gr'mite o r  is restricted to the contact zone. 

Anomaly 7-13: This anomaly is selected because of a local 

incrcase in lead, zinc and copper values in a favourable environment created 

by a limestone-phyllite contact zone associated with a interpreted fault 

which is adjacent to a mineral showing roughly 1 1/2 miles to the east. It 

might also be due to the precipitating action of the carbonate environment. 

This increase in metal content should be  confirmed with additional 

closer spaced stream sampling and the a rea  searched for signs of mineralization. 

Anomaly 8-B: This zone may be related to Anomaly 6-A but 

because of a change in its mineral associations (lower zinc and higher lead) may have 

a different-source. The limestone and adjacent s t ra ta  should be examined for 

mineral'ization . 
Anomaly 9-B: This anomaly is outlined because the lead, zinc, 

copper content appears to  be increasing up this branch. Further sampling 

upstream should be carried out to define the trend. 

Anomaly 10-B: The local increase in copper in this zone may be 

responding to a mineral showing known to occur in this general area. This 

showing should be examined and i t s  position N t h  respect to  the anomaly noted 

to determine if another source is indicated. 



Recolnm cndations on Additional Rcconnnissance Gcochernical Exploration 

Rcconnnissancc Soil Smplc Profiling: In considcring thc 

qucstions of where to search for extensions of, or new mineral targets of the 

Thomson Creek type in the phyllite sequence and how to detect them, the 

following suggestions are offered. 

On Plate 5, the stipled boundaries of the recommended search 

area are  shown. These boundaries have been basedon: 

(a) the suggestion of a zone of higher metal values (bounded by 

zones 2-A and 3-A) shown in seepage samples along the east shoreline. 

(b) incorporation ofthe stream anomalies in the area and 

(c) the assumption that Thomson Creek mineralization is of the 

stratiform type and extensions are likely to be found along a zone parallel to the 

general strike of the country rock. 

The base line should be extended through this zone and soil samples 

collected at 200 ' intervals along compass-controlled traverses spaced 600 ' apart. 

Parts of this area are not particularly well-suited for geochemistry 

because of the capping of terrace alluvium but unless the geophysical orientation 

survey provides a better method, soil sampling is probably the most inexpensive 

and practical method to scan this zone for mineral targets of the Thornson 

Creek type. 



Refional Stream Scdiment Survcy 

In reviewing the number of known mineral showings within and 

beyond the present survey area,  the overall geological setting and the . 

response obtained by the stream survey to-date, particularly in outlining what 

may be a very favourable environment for s t r a t i fom lead- zinc deposits 

(Zone &A), the writer recommends that consideration be given to mounting 

a rapid, helicopter supported, reconnaissance stream survey over a much 

larger a rea  of interest. 

Such a survey would quickly detect and guide exploration to 

additional zones of potential mineralization, and the presence of a helicopter 

on site would greatly expedite the follow-up programme in the present survey 

area. 

Respectfully submitted, 

KENTING EARTH SCIENCES, 



APPENDIX I 

STREAM SEDIMENT SURVEY 
ANALYTICAL PRECISION 

Precision Within Batches Precision Between Batches 

(P.P.M.) 
~b Zn - - No. - Cu 

(and duplicates) 

. . 

Sample (P.P.M.) 
NO, cu ~b Zn - -- 

(and duplicates) 
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INTRODUCTION 

During September and October 1970, the writer spent about six 

weeks mapping along both shores of the eastern arm of Frances 

Lake, covering a strip 10 by 1.5 miles on'the eastern shore and 

an area 4 by 2 miles on the western shore. 

Mapping was done mainly by means of traversing, mostly along 

creeks, guided and supplemented by air photo interpretation. 

Only in rare cases were certain geological boundaries actually 

followed up in the field. 

~apping was necessary for a number of reasons: 

No geological information is given on the government map 

GSC # 6-1966 Sheet 105 H (scale 1" = 4 miles) in the 

immediate area of the Thompson Creek deposit or along both 

shore lines; 

Even where the government map provides information, it was 

not sufficiently detailed to allow any reliable interpre- 

tation of the initial stream sediment survey or of possible 
follow-up investigations; 

Presuming that the Thompson Creek sulphide occurrence is of 

the stratiform type, mapping is necessary to define the 

general horizon in which the deposit occurs, both petrologi- 

cally (lithologically) and stratigraphically, on a local as 

well as on a more regional scale. 

can be seen from the map, outcrop is distributed rather ir- 

regularly, in some areas there is almost no outcrop while there 

is enough outcrop in other areas to allow relatively reliable 

geological mapping. 



STRATIGRAPHY OF THE SEDIMENTARY ROCKS 

This section deals with those sedimentary rocks in which hornfelses 

have not developed and are thus considered not to have been affec- 

ted by the intrusion of acidic rocks. The hornfelses are dis- 

cussed in section 5. 

It turned out early in the survey that mapping had to be based 

strictly on lithological criteria as there are almost no fossils 

to be found because of the effects of strong foliation and low 

grade regional metamorphism. Thus the map presented is primarily 

a petrological/lithological map and it has not so far been possible 

to back up the stratigraphic interpretation with paleontological 

data. In particular, facies changes to be expected in such a geo- 

logical environment, which have been reported from comparable areas 

not too far away, cannot usually be detected. 

Wherever limestones or limey rocks were found, specimens were 

collected and sent out to be checked for the occurrence of cono- 

donts; however, the results have not yet been received. 

Other samples were sent out for preparation of thin sections and 

in some cases polished sections. At the time of writing these had 

not been received so that all petrological observations and termin- 

ology in this report and in the map are preliminary. 

Opposite shores of the eastern arm of Frances Lake are underlain 

by entirely different rock sequences and, due to the difficulties 

mentioned above, their age relationships have not yet been estab- 

lished. 

EASTERN SHORE 

Apart from acidic intrusive rocks and the surrounding hornfelses, 

the eastern shore of the eastern arm of Frances Lake is almost 

exclusively underlain by dark grey to black phyllites (Unit la on 

the map) which in part are banded and in part are not. They are 



usually siliceous and therefore often display very sharp edges. 

Foliation is always present and mostly discordant to the bedding 

planes. Due to limited exposure in outcrop, no reliable sub- 

division of these phyllites can be made although certain differ- 

ences exist which might permit subdivision under more favorable 

conditions. 

Around the middle of the sequence, a layer of quartz-sericite-eye- 

schist about 150 feet thick occurs, dividing the black phyllites 

into a lower series (ca. 2000 feet thick) and an upper series 

(ca. 2500 feet thick). This schist is believed to be of a vol- 

canic origin. It seems to be the same as the sericite schist unit 

encountered in some of the drill holes at Thompson Creek about 

100 feet below the ore horizon; and thus is an excellent guide in 

following this horizon along strike. 

The thickness given above should be looked at as "apparent thick- 

nesses" as the phyllites are strongly folded in places, and it is 

not possible at present to estimate the effect of deformation on 

thickness. 

In the southeastern part of the map area, along a larger creek, 

a sequence of soft, qrey to black phyllites (Unit 21 is exposed 

with one thin layer of impure limestone (Unit 7). The impression 

is that these phyllites are older than those of Unit 2; a wide gap, 

however, exists between the outcrops of Unit 2 and the next out- 

crop to the north so that this interpretation of age relationship 

is the most likely one, but is not proven. 

WESTERN SHORE 

The rocks on the western shore vary considerably and display a well 

defined sequence of sedimentary strata. 

The lowermost rocks are light, soft phyllites with abundant evi- 

dence sf matemorphic mobilization of quartz-carbonate (ankerite to 



siderite), grading upwards into more calcareous phyllites to 

calc-phyllites (Unit 5). These are usually well banded rocks, the 

bands being between 0.5" and 1" thick. This series has an appar- 

ent thickness of at least 1500 feet and contains two layers of 

probably intermediate meta-volcanics each about 150 feet to 200 

feet thick (Unit 6). 

The calc-phyllites are overlain by a series of black-phyllites 

(Unit la) very similar to those on the eastern shore but generally 

displaying a much smaller amount of banding or no banding at all. 

To the NW these grade into a more calcareous facies with thin layers 

of very dark and impure limestones (Unit lb). These black phyllites 

have an apparent thickness of 1500 feet to 2000 feet. They are 

subdivided into two parts by an impure limestone (Unit 7) around 

200 feet thick with single beds of the order of a few feet in 

thickness. This limestone yielded fossils at one place (probably 

brachiopods) which will be determined shortly. 

The uppermost part of the sequence so far mapped is a layer of 

greywacke still rich in organic material (Unit 8) which has a 

minimum apparent thickness of 100 feet. 

AGE OF ROCKS 

AS mentioned before, little can be said about the age of the rocks 

encountered and described in the last section. The regional maps 

do not offer much help as the rocks are labelled "undivided paleo- 

zoic" (Map 1048A, Department of Mines and Technical Surveys) or 

"Devonian and (? )  Mississippian" (GSC Map 6-1966). To my knowledge, 

there is no positive proof of the latter suggestion. 

On the other hand, as H. Gabrielse (1969) has pointed out, there 

seems to be a genetic relationship between the occurence of base 

metal deposits and certain stratigraphical sections. In particular, 

Lower Cambrian strata and, to a lesser extent, Middle to Upper 



Devonian strata seem to be much more favorable than other units. 

It is therefore hoped that the specimens sent out for conodont 

checks will yield some results to help determine the age of the 

sedimentary rocks involved in the map area. 

REGIONAL METAMORPHISM 

The sedimentary rocks in the map area described thus far have been 

affected by a weak regional metamorphism transforming former slates 

and shales to phyllites etc. The grade of metamorphism seems to 

decrease in a westerly direction. More detailed information will 

be gained through thin section work this winter. 

INTRUSIVE ROCKS 

Not much work has been devoted to the study of the intrusive rocks 

of the area and only a few remarks can be made. 

The high mountains on the east side of the eastern arm of Frances 

Lake seem to be entirely made up of a large stock of acidic in- 

trusive rocks. These rocks are found as boulders in all the creeks 

draining these mountains. The main rock type seems to be a horn- 

blende granodiorite with bordering phases of feldspar porphyry and 

hybrid rocks formed where the magmatic rocks intermingled with the 

surrounding sedimentary rocks. 

On GSC Map 6-1966 Simpson Tower is shown as a small stock of similar 

composition on the west side of the eastern arm of Frances Lake; the 

northeasternmost edge of this intrusive has been examined during 

the mapping. 

The large, eastern granodiorite stock is surrounded by an aureole 

of hornfelses which is between 3000 feet and 5000 feet wide in the 

map area. From their macroscopical appearance, these hornf eises 

could be the contact metamorphic equivalents of the eastern block 

phyllites (Unit la) but no positive proof is possible. As to the 



degree of contact metamorphism in the hornfelses, thin section work 

will have to be awaited. It was noted, however, that close to the 

contact with the granodiorite feldspar crystals start to grow with- 

in the meta-sediments. 

No such hornfelses were noted in the vicinity of the Simpson Tower 

granodiorite. This may be due in part to the small size of this 

body, or in part to the action of two E-W striking faults north of 

it. 

TECTONICS 

FOLDING 

~ l l  sedLmentary rocks in the map area have been subjected to a 

relatively intense deformation. Depending upon the mechanical 

character of the individual rock types they have responded in 

quite different ways to the same dynamic processes. The black 

phyllites of Unit la have not only reacted through folding but 

also through the development of a very intense schistosity which 

is generally younger than the folding and tends to obscure or 

even obliterate the bedding planes. Not much is known about the 

type of folding in the hornfelses of Unit 4; but they seem to have 

reacted in a similar manner. 

On the other hand, the rocks of Unit 5 which are usually rather 

thinly banded and bedded, rarely digplay transverse schistosity 

but are much more intensely folded than all other rocks will fold 

wavelengths of usually a few inches to a few feet. 

A third type of reaction is to be found in the limestones of Unit 

7 on the western side which show only flexurelike folds with wave- 

lengths of a few tens of feet and no schistosity whatsoever. 

The axial planes of all folds-dip rather flatly to the E or NE 

and generally strike about NNW-SSE; the tranverse schistosity is 

similarly oriented. 



Computation of measurements made during mapping leads to the 

developemnt of diagrams D-1 to D-3. Interpretation of these 

diagrams and direct observations in the field can be summarized 

as follows: 

The most pronounced and earliest phase of folding yielded a 

regional B-axis of similar orientation on both the eastern and 

the western side of the eastern arm of Frances Lake (D-1, D-2), 

striking NNW and plunging gently in that direction. 

The development of the schistosity took place at a later time and 

has generally not been much affected by later folding (D-3). 

In some areas, however, folding outlasted the formation of foliation 

and the planes of schistosity are themselves weakly folded (D-3). 

These three events most probably belong to one and the same major 

phase of deformation. 

There is some information in D-1 that this major deformation might 

have developed a B,-' tectonic fabric common in other fold belts 

around the world; this is not certain yet, however. 

In the second phase of deformation of less intensity than the first, 

bedding and schistosity planes have been folded about an axis which 

strike NE-SW and plunge 20% to 25% NE (D-1, D-2, D-3). 

These are just a few observations which certainly do not reflect 

the whole tectonical history of the rocks involved. 

FAULTING 

A number of faults have been identified on the air photos and have 

in part been reconfirmed on the ground. They belong to three sets: 

a. (Most common) strike E-W, dip steeply N, offset more or less 

horizontal, the northern parts having moved to the W; 



b. Strike N-St dip unknown, presumably steep, apparent offset 
horizontal with the western side having moved to the N; 

C. Strike NW-SE, dip (in one case) steeply SW, direction of 

offset unknown; containing quartz-veins. 

The faults of Sets a. and b. can be attributed to deformation 

of the main phase of folding phase according to the following 
sketch : 

As the direction of movement along the W-SE striking faults 

are unknown no such statement can be made for them. 

Respectfully submitted, 

METALLGESELLSCHAE'T CANADA LIMITED 

H. Thalenhorst, Ph.D. 

Senior Exploration Geologist 
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I N T R O D U C T I O N  

K c n t i n g  E a r t h  S c i c n c c s  c a r r i e d  o u t  a 

geophysical o r i e n t a t i o n  s u r v c y  i n  t h e  P r a n c c s  L a k e  A r e a ,  

Yukon d u r i n g  t h e  p e r i o d  Novcmber  7 t h  t o  D e c e m b c r  l s t ,  

1 9 7 0 .  T h e  f i e l d  c r e w  w a s  j o i n e d  d u r i n g  t h e  l a t t e r  p a r t  o f  t h e  

s u r v c y  b y  T .  R .  B .  D u n d a s ,  g e o p h y s i c i s t ,  i n  o r d e r  t o  i n t e r p r e t  

r c s u l t s  a n d  c h a n g e  s u r v e y  p a r a m e t e r s  w h e r e  n e c e s s a r y .  

T h e  p u r p o s e  o f  t h e  s u r v e y  was  t o  d e t e r m i n e  w h i c h  

g ~ o p h y s i c a l  m e t h o d s  ( a )  c o u l d  b e  u s e d  t o  l o c a t e  t h e  e x t e n s i o n  

I a l o n g  s t r i k e  o f  a  known l e a d / z i n c  d e p o s i t  o n  a  l o c a l  b a s i s  

a n d  ( b )  b e  u s e d  0 n . a  m o r e  r e g i o n a l  b a s i s  i n  e x p l o r a t i o n  f o r  

s i m i l a r  d e p o s i t s .  



1. I.P. M E T H O D  

The  e q u i p m e n t  u s e d  c o n s i s t e d  o f  a  2 1 / 2  Kw 

t r a n s m i t t i n g  u n i t  m a n u f a c t u r e d  by  H u n t e c  L i m i t e d ,  T o r o n t o  

c o m b i n e d  w i t h  a Newmont t y p e  r e c e i v e r  m a n u f a c t u r e d  b y  S c i n t r e x  

L i m i t e d ,  T o r o n t o .  

T h e  a r r a y  u s e d  w a s  p o l e - d i p o l e ,  t h e  m a j o r i t y  o f  

c h e  s u r v e y  b e i n g  c o n d u c t e d  w i t h  a C1 P 1  d i s t a n c e  o f  2 0 0  f e e t  

b u t  on  some  l i n e s  t h i s  w a s  i n c r e a s e d  t o  4 0 0  f e e t  t o  g i v e  

g r e a t e r  p e n e t r a t i o n .  

R e s u l t s  a n d  I n t e r p r e t a t i o n  

- T h e  a p p a r e n t  c h a r g e a b i l i t y  a n d  a p p a r e n t  

r e s i s t i v i t y  r e s u l t s  f o r  t h e  2 0 0  f o o t  s e p a r a t i o n  h a v e  b e e n  

p r e s e n t e d  a s  p l a n  maps  ( D r a w i n g s  1 a n d  2 )  w i t h  t h e  interpreted 

c a u s a t i v e  r e p r e s e n t e d  o n  t h e  c h a r g e a b i l i t y  p l a n .  T h e  r e s u l t s  

a r e  a l s o  p r e s e n t e d  a s  p r o f i l e s  ( D r a w i n g s  3 - 7 )  w h i c h  i n c l u a e  

t h e  r e s u l t s  f r o m  t h e  400  f o o t  s e p a r a t i o n  a n d  a l s o  t h e  

c o r r e s p o n d i n g  m a g n e t i c  v a l u e s .  The  l o c a t i o n  o f  t h e  c a u s z t L v e  

b o d y  p r o j e c t e d  t o  s u r f a c e  h a s  b e e n  g i v e n ,  b u t  t h e  d i r c c t i o c  

o f  d i p  h a s  b e e n  a s s u m e d  a s  t h i s  c a n n o t  b e  d e f i n i t e l y  e s t a b l i s h e d  



f r o m  t h e  r c s u l t s .  T h e r e  a r c  some  i n d i c a r i o n s  f r o m  c h c  

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

T h e  r e s u l t s  i n  g e n e r a l  a r c  characteristic o f  a v e r y  

n a r r o w  z o n c  w h i c h  i s  w h a t  w o u l d  b c  e x p e c t e d  f r o m  t h c  l e a d / z i n c  

d c p o s i t .  T h e  c o u n r r y  r o c k  a p p e a r s  t o  c o n t r i b u t e  o n l y  a s m a l l  

2 e r c e n t a g e  t o  t h e  t o t a l  I.P. e f f e c t  a s  b a c k g r o u n d  v a l u e s  a r e  

v e r y  l o w  a n d  t h e  a n o m a l y  i s  e x p r e s s e d  a s  a  v e r y  s h a r p  f e a t u r e .  

T h e  a n o m a l y  a p p e a r s  t o  c l o s e  t o  t h e  n o r t h  a t  

t h e  e d g e  o f  t h e  l a k e  b u t  t h i s  e f f e c t  c o u l d  b e  p r o d u c e d  by  a  . 

r a p i d  i n c r e a s e  i n  w a t e r  d e p t h  r e s u l t i n g  i n  a l a c k  o f  

p e n e t r a t i o n .  T h e  a n o m a l y  i s  s t i l l  o b v i o u s  o n  L i n e  2 2  S bu , r  t h e  

l e v e l  h a s  ' b e e n  r e d u c e d  c o n s i d e r a b l y .  



The  i n s t r u m c n t  u s e d  c o n s i s t e d  o f  a  S h a r p  

X.F. 2 m a g n e t o m e t e r  w h i c h  i s  a  f l u x g a t e  i n s t r u m e n t  r e a d i n g  

t h e  v e r t i c a l  c o m p o n e n t  o f  t h e  e a r t h s  m a g n e t i c  f i e l d .  

A b a s e  s t a t i o n  o f  5 9 0  gammas was  e s t a b l i s h e d  

between L i n e s  0 a n d  2s j u s t  w e s t  o f  t h e  b a s e l i n e  a n d  a l l  

.- 2 . c a d i n g s  w e r e  c o r r e c t e d  t o  t h i s  i e v e i .  R e a d i n g s  w e r e  t a k e n  

a t  1 0 0  f o o t  s t a t i o n  i n t e r v a l s  i n  a s e r i e s  o f  l o o p s ,  a n d  

c h e s s  v a l u e s  w e r e  c o r r e c t e d  f o r  d i u r n a l  d r i f t .  The  s t a t i o n  

i n t c r v a l  w a s  r e d u c e d  t o  5 0  f e e t  o v c r  a n o m a l o u s  a r e a s .  

2 . 2  R e s u l t s  a n d  I n t e r p r e t a t i o n  

T h e  r e s u l t s  a r e  p r e s e n t e d  a s  a p l a n  map ( D r a w i n g  

8) a n d  a r e  a l s o  shown  a s  p r o f i l e s  i n  c o m b i n a t i o n  w i t h  t h e  

I . P .  r e s u l t s  ( D r a w i n g s  3 - 7 ) .  

I n  g e n e r a l  t h e  m a g n e t i c  r e s u l t s  show a n  i n c r e a s e  

d i r e c t l y  o v e r  i h e  a r e a  w h e r e  a c a u s a t i v e  b o d y  h a s  b e e n  

~ r o j e c t e d  t o  t h e  s u r f a c e .  T h e  a n o m a l y  i s  g r e a t e s t  on  L i n e  

1 4  S w h e r e  v a l u e s  s h o w  a n  i n c r e a s e  o f  a p p r o x i m a t e l y  3 0 0  

gammas. The c o r r e l a t i o n  o f  h i g h e r  m a g n e t i c  v a l u e s  w i ~ h  t h e  



s u r f a c e  e s t e n t  w a s  n o t  e s t a b l i s h e d  o n  a l l  l i n e s .  A n o n a l o u s  

v a l u e s  a r e  u s u a l l y  n o t  g r e a t e r  t h a n  5 0  gammas o v e r  the 

l o c a t i o n  o f  t h e  d e p o s i t ,  a v a r i a t i o n  w h i c h  a p p e a r s  t o  b e  n e a r  

t h e  b a c k g r o u n d  l e v e l .  



3 .  V E R T I C A L  L O O ?  E.M. N E T H O D  

Thc  i n s t r u n c n t  u s c d  w a s  a  V c r z i c a l  Loop 

S S 1 5  s y s t e m  m a n u f a c t u r c d  by X c l h a r  L i m i t e d ,  T o r o n t o .  The  

u n i t  c a n  g e n e r a t e  c i t h e r  1 , 0 0 0  c . p . s .  o r  5 , 0 0 0  c . p . 5 .  

T h e  t r a n s m i t t e r  w a s  s e t  up  a l o n g  t h e  s t r i k e  

o f  t h e  l e a d / z i n c  d e p o s i t  a n d  r e a d i n g s  w e r e  t a k e n  a l o n g  

t h e  s u r v e y  l i n e s ,  t h e  p e n e t r a t i o n  b e i n g  a p p r o x i m a t e l y  e q u a l  

t o  h a l f  o f  t h e  t r a n s m i t t e r l r e c e i v e r  s e p a r a t i o n .  T h e  

t r a n s m i t t e r  i s  o r i e n t a t e d  f o r  e a c h  r e a d i n g  s o  t h a t  t h e  p i a n e  

o f  t h e  c o i l  p a s s e s  t h r o u g h  t h e  s t a t i o n ,  a n d  t h e  c h a n g e  i a  

d i p  o f  t h e  g e n e r a t . e d  f i e l d  i s  m e a s u r e d  a t  e a c h  s t a t i o x  i n  

t u r n .  

3 . 2  R e s u l t s  a n d  I n t e r p r e t a t i o n  

The  r e s u l t s  a r e  p r e s e n t e d  a s  a  s e r i e s  o f  p r o f i l e s  

( D r a w i n g  9 ) .  O n l y  two  l i n e s ,  i e .  1 0  S a n d  1 4  S w e r e  c o v e r a d  

by t h e  s u r v e y  u s i n g  t h e  1 , 0 0 0  c . p . s .  f r e q u e n c y  w h i c h  d i d  n o t  

i n d i c a t e  a n y  c h a n g e  o v e r  t h e  d e p o s i t .  T h e  s u r v e y  w a s  t h e r e f o r e  

c o s p l e t e d  u s i n g  t h e  5 , 0 0 0  c . p . s .  f r e q u e n c y  w h i c h  i s  h i g h l y  

s u s c e p t i b l e  t o  n e a r  s u r f a c e  features. 



T h e  t e s t i n g  s h o w e d  t h a t  t h c  f a u l t i n g  i n  t h e  

a r e a  p r o d u c e s  a  v e r y  c o m p l e x  p a t t e r n  w h i c h  i s  d e p e n d e n t  

e n t i r e l y  o n  t h e  e x a c t  l o c a t i o n  a n d  r e l a t i v e  p o s i t i o n s  o f  

tl12 t r a n s m i t t e r  a n d  receiver. R e p e t i t i o n  o f  l i n e s  f r o m  

d i f f e r e n t  t r a n s m i t t e r  l o c a t i o n s  p r o d u c e d  c h a n g e s  i n  t h e  

l o c a t i o n  o f  t h e  c r o s s - o v e r s  d e m o n s t r a t i n g t h a t  c o n d c c t i v e  

z o n s s  i n  t h e  a r e a  a r e  n u m e r o u s  a n d  m u l t i - d i r e c t i o n a l .  

I t  w a s  n o t  e x p e c t e d  t h a t  t h e  l e a d / z i n c  d e p o s i t  

w o u l d  g i v e  a  s t r o n g  r e s p o n s e  a n d  i t  w o u l d  a p p e a r  t h a t  a n y  

r e s p o n s e  w o u l d  b e  c o m p l e t e l y  m a s k e d  f r o m  e f f e c t s  p r o d u c e d  

by  f a u l t s .  I t  m u s t  t h e r e f o r e  b e  c o n c l u d e d  t h a t  t h i s  t y l e  o f  

m e t h o d  c a n n o t  b e  u s e d  d i r e c t l y  t o  l o c a t e  t h i s  t y p e  o f  d e p o s i t .  



Thc  i n s t r u m e n t  u s c d  w a s  a K u n t e m a t i c  n a n u f a c t u r e d  

5 y  H u n t c c  L i m i t e d ,  T o r o n t o .  T h i s  u s e s  f r c q u c n c i c s  o f  5 0 0  

c . p . s . ,  1 , 0 0 0  c . p . s .  a n d  5 , 0 0 0  c . p . s .  w i t h  c o i l  s e p a r a t i o n s  

up t o  5 0 0  f e e t .  

4 . 2  R e s u l t s  a n d  I n t e r p r e t a t i o n  

T h e  r e s u l t s  a r e  p r e s e n t e d  a s  a  s e r i e s  o f  p r o f i l e s  

( D r a w i n g s  1 0  - 15). T h e s e  s h o w  t h a t  t h e r e  i s  o n l y  v e r y  s m a i i  

c h a n g e s  i n  t h e  o u t - o f - p h a s e  c o m p o n e n t  a n d  t h e r e  i s  n o  i n d i c a t i o n  

o f  a n y  a n o m a l o u s  a r e a s  o v e r  t h e  l e a d / z i n c  d e p o s i t .  

The  l a r g e  c h a n g e s  i n  t h e  i n - p h a s e  c o m p o n e n t  a r e  

d u e  t o  a c o m b i n a t i o n  o f  t o p o g r a p h i c  e f f e c t s  a n d  e r r o r s  i n  t h e  

c o i l  s e p a r a t i o n  s o  t h a t  t h i s  c o m p o n e n t  h a s  t o  b e  i g n o r e d  i n  

t h e  i n t e r p r e t a t i o n .  



T h e  r e s u l t s  i n  g c n c r a l  s h o w  t h a t  o v e r  t h c  a r e a  

t c s t c d  t h e  I n d u c e d  P o l a r i z a t i o n  m e t h o d  was t h e  o n l y  o n e  w h i c h  

c o u l d  b e  u s e d  t o  d e f i n i t e l y  e s t a b l i s h  t h e  l o c a t i o n  o f  t h e  l e a d /  

z i n c  d c p o s i t .  The  I . P .  e f f e c t  a p p e a r s  t o  r e s u l t  d i r e c t l y  f r o m  

t h e  c c o n o m i c  m i n e r a l i z a t i o n  a n d  n o t  f r o m  v a r i a t i o n s  i n  :he 

? 
c o m p o s i t i o n  o f  t h e  c o u n t r y  r o c k ,  c . g .  g r p h i t i c  a n d  p y r i t i c  

n 

c o n t e n t .  I t  i s  d i f f i c u l t  t o  e s t a b l i s h  t h c  s o u r c e  o f  t h c  L . P .  

c i f c c t  on  a n  e s p c r i m e n t a l  b a s i s .  R e s e a r c h  by D r .  W e s t ,  University 

o :  T o r o n t o ,  h a s  c o n c l u d e d  t h a t  w o r k  o n  c o r e  s a m p l e s  c a n  p r o d u c e  

c o n p l e t e l y  m i s l e a d i n g  r e s u l t s  a n d  h a s  s u g g e s t e d  t h a t  t h c  o n l y  

m c t h o d  t h a t  c o u l d  b e  u s e d  w o u l d  b e  by u s i n g  t h e  I . P .  m e t h o d  

down t h e  d r i l l  h o l e s .  

T h e  m a g n e t i c  r e s u l t s  s h o w  a  h i g h e r  r e s p o n s e  o v e r  

p a r t s  o f  t h e  s u r f a c e  e x t e n t  o f  t h e  d e p o s i t  b u t  t h i s  i s  n o t  

l a r g e  e n o u g h  t o  d e t e r m i n e  i t s  l o c a t i o n  o v e r  t h e  w h o l e  a r z a  by  

t h i s  n e t h o d  a l o n e .  

The  l a c k  o f  r e s p o n s e  o b t a i n e d  by  t h e  e i e c t r o x a g n e t i c  

n e t h o d s  c a n n o t  r u l e  o u t  t h e  u s e  o f  t h e s e  m e t h o d s  e l s e w h e r e  in  he 

F r a n c e s  L a k e  a r e a .  T h i s  c o u l d  h a v e  r e s u l t e d  i n  a  l a c k  o f  

s u f f i c i e n t  c o n c e n t r a t i o n  o f  t h e  m i n e r a l i z a t i o n  c o n b i n e d  w i t h  



w i t h  ail a r e a  w h i c h  i s  h i g h l y  f a u l t e d  p r o d u c i n g  c o n s i d e r a b l e  

I 1  n o i s e "  a s  was  o b s e r v e d  w i t h ' t h e  v e r t i c a l  l o o p  s y s t c n .  T h e  

Turam s u r v e y  p r e v i o u s l y  c a r r i e d  o u t  o v e r  a  much l a r g e r  a r e a  

t h a n  t h a t  o f  t h i s  s u r v e y ,  d e m o n s t r a t e d  t h a t  r e s p o n s e  t o  t h e  

e l e c t r o m a g n e t i c  s y s t e m s  c a n  b e  o b t a i n e d .  I t  i s  e x p e c z e d  t h a t  

b e t t e r  r e s p o n s e  w o u l d  b e  o b t a i n e d  o v e r  a r e a s  w h e r e  c o p p e r  

n i n s r a l i z a t i o n  b e c o m e s  m o r e  p r o m i n e n t .  

I t  i s  r ecommended  t h a t  t h e  m e t h o d s  t o  b e  u s e d  i n  

f u t u r e  w o r k  s h o u l d  c o n s i s t  o f  c o m b i n e d  I n d u c e d  P o l a r i z a t i o n  

a n d  m a g n e t i c s .  T h e  u s e  o f  e l e c t r o m a g n e t i c  s y s t e m s  i n  t h e  a r e a  

d o e s  n o t  a p p e a r  t o  b e  j u s t i f i e d .  

T h e  use o f  g r a v i t y  c o  e s t i m a t e  t h e  v o l u m e  o f  t h e  

d e p o s i t  a l o n g  t h e  d i p  h a s  b e e n  i n v e s t i g a t e d  a n d  i t  i s  c o n c l u d e d  

: h a t  t h e  b o d y  w o u l d  h a v e  t o  a t t a i n  a t h i c k n e s s  o f  a t  l e a s t  300  

f e e t  b e f o r e  i L s  g r a v i t y  e f f e c t  w o u l d  b e  o b v i o u s  o v e r  t h e  z r r o r s  

?reduced by t o p o g r a p h y ,  e c c .  T h i s  a l s o  m e a n s  t h a t  a C h i c k n e s s  

e s t i m a t e  o f  a n y  d e p o s i t  c o u l d  o n l y  b e  made  t o  w i t h i n  c h i s  

a c c u r a c y .  T h e s e  e s t i m a t e s  a s s u m e  t h a t  t h e  g r a v i t y  f i e l d  i n  t h e  

a r e a  i s  r e a s o n a b l y  u n i f o r m .  I f  t h i s  i s  n o t  t h e  c a s e  t h e n  'a 

 ore r e g i o n a l  s u r v e y  w o u l d  h a v e  t o  b e  c a r r i e d  o u t  b e f o r e  z n y  



c s t i c a t e s  o f  t h e  r e s i d u a l  g r a v i t y  i n  a n y  l o c a l  area c o u l d  b c  

m a d e ,  t h u s  i n v o l v i n g  c o n s i d e r a b l e  c o s t s .  

R e s p e c t f u l l y  s u b n i t t c d ,  

KENTING EARTH S C T E N C E S  , 

T .  R .  B .  D u n d a s ,  
G e o p h y s i c i s t .  
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Affa itt';s indie nr e ;; et 

du Nord CCHlCl d! 8 1l 

ot tmra , Ontario KIA OHh 
Hay 18 , 1971 . 
our f::e . ~ ~ " c d ) "'~, R--l920-.7 

~ ;ith reea.rd to the statement of expenditures submitted by this 
Company in ccr.nection uith technical reports submitt.ed as evidence 
of assessment repol'ts on its mineral property in the Francis Lake 
area of the 1'fatson Lake mining district , the statement has been 
rev:t e1'led by headquarters staff and the explanation as to the 
difficulty of obta.ining all of the receipts and vouchers to 
support the statement seemed valid . 1'!e suggest ed t hat a sworn 
statement veri f i ed by the ,secretary-·Treasurer and. the ?.cesident 
vIOuld be ac ceptabl e in this case . I 'dould reconm18nd t hat the 
statement be accepted as meeting the r equirements of the conditions 
of accepting asse ssment . Hork . 

.'~) -~~'-:r--
. I ,; I I .' g , i \,1 j U;'I/~ 
I I \ cv-v--L I ) ~/ 
I \ ( _ 

B. J . Trevor , P.EnG" 
Administrator of I·5.ning , 
QLl and 1·\:ineral Division. 

\ 
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SUITE 1102 - 347 BAY STREET 

TORONTO 1, ONTARIO 

Telephone: 
366-9251 

This will certify that the Canico-Metall-Matt Berry Joint Venture 
Frances Lake Field Program Financial Statement of December 31, 
1970 showing total expenditures of $ 106,705.25 is for the period 
from April 29,1970 to December 31, 1970. 

Apart from the Diamond Drilling expenditure of $ 38,752.38 the 
balance of the expenditure amounting to $ 67. 952.87 were used in 
furthering the exploratory work on the Don- 1-52. Lap 1-90 and 
Apex 1-9Dclaims. 

Sworn before me at the City 
of Toronto in the Municipality J-::;;; 
of Metropolitan Toronto , This ~~ 
day of April. 1971. . 

i1 ?~ir!!II~ 
l 

Kathleen M. 

A Notary Public in and for the Province of Ontario. 



JOINT VENTURE 

FRANCES LAKE FIELD PROGRAM 

'SUMMAR Y OF FINANCIAL POSITION 

DECEMBER 31,1970 

EXPENDITURES 
Exploration 
Administration 

PAR TICIPANTS INVESTMENTS 
Canadian International Nickel Co, of, Can. 
Metallgesellschaft Canada Ltd. 

EXCESS OF EXPENDITURES OVER 
INVESTMENT TO DATE. 

Consisting of: 
Accounts payable and accrued liabilities 

Less: 
Cash on hand 
Accounts receivable and advances 

$ 106,705.25 
4,470.68 

$ 50,000.00 
50,000.00 

$ 27,188.45 
, 2,017.30 

ADMlNISTRATION ' EXPENDITURES 

FOR PERIOD ENDING DECEMBER 31. 1970 

Office salaries 
Head office services 
Office supplies and expense 
Telephone iind telex 
Travel 
Legal fees 

,> 

$ 111,175.93 

$ 100,000.00 

$ 11,175.93 

$ 40, 381. 68 

$ 29.205.75 

$ 1:1.175.93 

350.00 
2,300.00 

360.00 
506.07 
403. 56 ' 

550.00 

$ 4,470.68 



JOINT VENTURE 

FRANCES LAKE FIELD PROGRAM 

EXPLORATION EXPENDITURES 

tlSCHEDULE A tI 

Engineer's fees and services 

Supplies 
Travel 
E quiprnent rental 
As saying 
Diamond drilling 
Contract line- cutting 
Geological l1.1apping 
Geochenlical surveys 
Camps and eq~ipment 
130ard and lodging 
Licenses, fees and taxes 
Engineers supplies and expenses 
Insurance 
Freight and haul · 
Telephone and postage 
Sundry expense 
Equipment repairs and maintenance 
Bulldozing and trenching 
Geophysical surveys 

tlSCHEDULE Btl 

Geological mapping 
Geochemical surveys 

Balance 
Nov. 30/70 , , 

$ 700.00 
30.67 

2,624.98 
1,017.85 

546.00 
25,407.81 

3,688.62 
7,188.06 · 
9,555.08 
4,226.53 
6,701.39 

275.50 . 
788 .. 09 
144.75 

1,399.34 
706 . . 76 

2.00 
434.72 

29.64 
8,900 . . 71 

$74,368.50 

1,580.49 
$2,114.66 

3, 695 . .15 

$ 78, 063.65 

December' Balance 
Expenditures Decem b e r 31 /70 

1,200.00 

1,283.44 

472.00 
13,344.57 

) . 

· 1,183.15 
3, 915~ 82 

366.80 
315.13 

2.50 

13.40 

6,473 .. 16 

$ 28, 569. 97 

$ 
35.82 
35.81 

71. 63 

$1,900.00 -
3-0.67 

3,908 . 42 
1,017. 8 5 
1,018.00 -

38, 752. 38 .,-----
3, 688 .62 · 
8,371.21 

13,470.90 
4,593.33 
7,016.52 .· 

275. 50 
790.59 
144.75 

1,399.34 
720. 16 

2.00 
434 .. 72 

29.64 
15,373.87 

'$ 102,938.47 

1,616.31 
$ 2,150.47 

3,766.78 . 



E.)(f-4I&IT A 

SUITE 1102 - 347 BAY STREET 

TORONTO 1, ONTARIO 

Telephone: 
366-9251 

WE, Joint Venture - Frances Lake Field Program, 

certify that the enclosed unaudited statement ending 

December 31st, 1971, is true, correct and complete 

according to the General Ledger. 

L ~. Signed ~~f\u.L-t~ e 
(Chairman 

,-
.. c:;:::} ~ • 

Signed /v b-~-C-:::2J ' /}, ??7 th'7~ 
(Secretary-Treasurer) 



JOINT VENTURE 

FRANCES LAI{E FIELD PROGRAM 

SUMMAR Y OF FINANCIAL POSITION 

DECEMBER 31,1970 

EXPENDITURES 
Exploration 
Administration 

PAR TICIPANTS INV ESTMENTS 
Canadian International Nickel Co. of Can. 
Metallgesellschaft Canada Ltd. 

EXCESS OF EXPENDITURES OVER 
INVESTMENT TO DATE. 

Consisting of: 
Accounts payable and accrued liabilities 

Less: 
Cash on hand 
Accounts rec~ivable and advances 

$106,705.25 
4,470.68 

$ 50,000.00 
50,000.00 

$ 27,188.45 
2,017.30 

ADMINISTRA TION EXPENDITURES 

FOR PERIOD ENDING DECEMBER 31, 1970 

Office salaries 
Head office services 
Office supplies and expense 
Telephone and telex 
Travel 
Legal fees 

$111,175.93 

$ 100,000.00 

~ 11,175.93 

$ 40,381. 68 

$ 29,205.75 

$ 1:1,175.93 

350.00 . 
2,300 .. 00 

360.00 
· 506.07 
403. 56 
550.00 

$ 4,470.68 



JOINT VENTURE 

FRANCES LAKE FIELD PROGRAM 

EXPLORATION EXPENDITURES 

"SCHEDULE A" 
Engineer's fees and services 
Supplies 
Travel 
Equipment rental 
Assaying 
Diamond drilling 
C ont ract line - cutting 
Geological mapping 
Geochemical surveys 
Camps and equipment 
Board and lodging 
Licenses, fees and taxes 
Engineers supplies and expenses 
Insurance 
Freight and haul ' 
Telephone and postage 
Sundry expense 
Equipment repairs and maintenance 
Bulldozing and trenching 
Geophysical surveys 

i'SCHEDULE B 11 

Geological mapping 
Geochemical surveys 

Balance 
Nov, 30/70 

, , , 

$ 700.00 
30.67 

2,624.98 
1,017.85 

546 .. 00 
25,407.81 

3,688.62 
7,188.06 
9, 555.08 
4,226.53 

6,701.39 
275.50 
788 .. 09 
144.75 

1,399.34 
706.76 

2.00 
434.72 

29.64 
8,900.71 

$74,368 . .50 

1, 580.49 
$ 2,114.66 

3, 695 . .15 

$ 78, 063.65 

December Balance 
Expenditures December 31 /70 

1,200.00 $ 1,900.00 
30.67 

1,283.44 3,908. 42 
1,017.'85 

472.00 1,018.00 ' 
13,344.57 38,752.38 

3,688.62 
1,183.15 8,371.21 
3;915.82 13,470.90 

366.80 4,593.33 

315.13 7,016.52 
275.50 

2.50 790.59 
144.75 

1,399.34 
13.40 720.16 

2.00 
434.72 

29.64 
6,473 .. 16 15,373.87 

$ 28, 569. 97 $ 102,938.47 

35.82 1,616.31 

$ 35.81 $ 2,150.47 

71. 63 3,766.78 

$ 28,641. 60 $106,705.25 



E.K ...... I&IT 

MATT BERRY MINES LIMITED. 
EAST ARM FRANCES LAKE - 1 05H- 6 

DON CLAIMS 

DON 1 Y42303 DON 28 Y42332 
2 ' 04 · , ,' 29 33 
3 05 30 34 
4 06 31 35 
5 07 32 ' 36 
6 08 33 37 
7 09 34 38 ' 
8 10 35 ' '39 

9 11 36 40 
10 12 37 41 
11 13 38 42 
12 14 ' 39 43 
13 15 40 44 
14 16 41 45 
15 17 42 46 
16 , 18 '43 47 
17 19. 44 48 
18 20 ' ,' 45 49 
19 21 46 50 
20 22 47 51 
21 23 48 52 
22 24 49 53 
23 ,25 50 54 ' 
24 26 51 29 
25 27 52 30 
26 28 
27 31 
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MATT BERRY MINES LTD: 

EAST ARM FRANCES LAKE - 1 05H- 6 

LAP CLAIMS 

LAP 1 Y42123 '. Lap 31 Y42153 Lap 61 Y421 8 7 
2 24 32 54 62 88 
3 25 33 55 63 89 
4 26 34 56 64 90 
5 27 35 57 . 65 91 
6 28 36 58 66 92 
7 29 37 59 67 93 
8 30 38 60 68 94 
9 31 39 61 69 95 
10 32 40 62 70 96 
11 33 41 63 71 97 
12 34 42 64 72 98 
13 35 43 65 73 99 
14 36 44 66 74 200 
15 37 45 67 75 201 
16 38 46 68 . 76 202 
17 39 47 69 ' . 77 183 
18 40 48 70 78 184 . . 

19 41 49 71 79 185 
20 42 50 72 80 186 
21 43 51 73 81 203 
22 44 52 74 82 204 
23 45 53 75 83 • 205 
24 46 54 76 84 206 
25 47 55 77 85 207 
26 48 56 78 86 208 
27 49 57 79 87 209 
28 50 58 80 88 210 . 

29 51 59 81 89 211 
30 52 60 82 90 212 
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MATT BERRY MINES LTD. 

" 
EAST ARM FRANCES LAKE - 105H- 6 

APEX CLAIMS 

APEX 1 Y42213 APEX 31 Y42243 APEX 61 Y42273 
2 14 32 44 62 74 
3 15 33 45 63 75 
4 16 34 46 · 64 76 
5 17 35 47 65 77 
6 18 36 48 66 78 . 
7 19 37 49 67 79 
8 20 38 50 68 80 
9 21 39 51 69 81 
10 22 40 52 70 82 
11 23 41 53 71 83 . 
12 24 42 54 72 84 
13 25 43 55 73 85 
14- 26 4-4 56 74 B6 
] 5 27 45 57 75 87 . 
16 28 46 58 76 88 
17 29 47 59 77 89 
18 30 48 60 78 90 
19 31 49 61 79 91 
20 32 50 62 80 92 
21 33 51 63 81 93 . 
22 34 52 64 82 94 
23 35 53 65 83 95 
24 36 54 66 84 96 
25 37 55 67 85 97 
26 38 56 68 86 98 
27 39 57 69 87 2 99 
28 40 58 70 88 300 
29 41 59 71 89 301 
30 42 60 72 90 302 
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