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Riviera Mines Ltd. (N.P.L.) of 890 Vest Pender Street, 
Vancouver 1, B.C. acquired, by staking, 119 mineral claims 
in the Finlayson Lake area of the Watson hike Mining Division, 
Yukon Territory. 

MacDonald Consultants Limited were retained by Riviera Mines 
Ltd. to manage a geological, geochemical, geophysical and 
physical work program under the direction of Dr. P. H. Sevensma, 
P. Eng. 

The exploration program was started by purchasing the results 
of an airborne combined magnetic-electromagnetic survey from 
Atlas Explorations Limited. Lockwood Survey Corporation Limited 
conducted the survey using helicopter-borne equipment under the 
supervision of John S. Brock. This purchase was negotiated by 
Dr. P. M. Sevensma. 

From the results of the airborne geophysical survey, the claims 
were divided into two separate areas of interest. Each of 
these contained interesting electrically conducting zones. 
In all, six conductors are present on Riviera Mines' ground. 

Both areas were gridded on 400' line spacings. The cut lines 
were surveyed, tied into local topographical features, and 
then plotted on to a 1000 scale base map that had been prepared 
by McElhanney Surveying and Engineering Limited. The claim 
boundary between Riviera Mines ground and Northlake Mines ground 
was also surveyed and plotted. 

A geochemical survey was conducted over the grids as it was 
felt that a preliminary soil sampling program would give an 
indication as to possible mineralized zones and would define 
areas for closer follow-up work. 

Geological mapping of the grid areas to 1000 scale plus a 
preliminary geological reconnaissance of the whole area was 
conducted. This information was used as an aid in the inter- 
pretation of the geochemical results. 

Physicel prospecting was also done over the area by both 
Riviera Mines' crews as directed by P. H. Sevensma and by 
MacDonald Consultants' crews. 

One diamond drill hole was drilled to test an airborne and 
supporting ground geophysical anomaly. 



The property acquired by Riviera Mines consists of the following 
claim groups (figure 1): 

Claim Names h Numbers Grant Numbers 

A1 - A8 
B1 - BS 
C1 - C 6  
Dl - D8 
El - E8 
F1 - F8 
G1 - GG 
H1 - H2 
H3 - H8 
I1 - I8 
J1 - JS 
Kl - :<8 
Ll - L 8  
M1 - M8 
AH 1 - HI8  
AH9 fraction AH15 fraction 

The claims are located in the Watson Lake Mining Division on 
N.T.S. 105-G, Finlayson Lake map sheet at 61 29' north latitude 
and 131 02 '  west longitude. They are centered on a two mile 
lake (Riviere) approximately 25 air miles south of the new !Jatson 
Lake - Ross River road and 60 miles east of the community of Ross 
River. 

The area has in general been dormant until 1954 when the 
Vangorda Creek lead-zinc deposit was discovered. This was due 
mainly to the extensive overburden in the area and its relative 
inaccessibility before road construction. 

The first discoveries were made in the early fifties in the 
Grass Lakes area, followed by the North Lake - Fyre Lake 
discoveries in the early sixties. Reports of these showings 
refer mostly to copper-zinc mineralization. 

Reconnaissance mapping on a scale of 1" = 4 miles was carried 
out on the Finlayson Lake map sheet in 1958 and 1959 by the 
Geological Survey of Canada. This work was published as map 
8, 1960. 



In 1961, the Geological Survey of Canada had an airborne 
magnetic survey carried out over the Finlayson sheet, the 
results of which were published in 1963 as map 7006 G an a 
scale of 1" = 4 miles. 

In April of 1966, several airborne geophysical anomalies were 
staked by Riviera Flines Limited. There has been considerable 
selective staking in the area by other companies, notably 
Northlake Mines, Atlas Explorations and Kerr Addison. 

GENERAL GZCILOGY 

The general geology of the area has been described by J. 0. Wheeler, 
1958, 1959; L. H. Green, and J. A. Roddick, 1959, map sheet 8, 
1960. 

The predominant rocks in the area are quartz biotite, quartz 
chlorite schist, micaceous quartzite, hornfels, minor phyllite, 
micaceous quartzose gneiss, granitoidal gneiss, graphitic 
schist and a slightly argillaceous biotitic schist. There 
are also several large ultrabasic intrusives in the area. 

I GEOLOGICAL SURVEY 

A. Detailed Geology 

The area is approximately 90% drift covered and in many instences 
mapping was done from observation of boulders, slide rock and 
felsenmeer. It is underlain by an assemblage of quartz micaschist 
and slate rocks as described on G.S.C. map 30, 1963. These have 
been correlated with the Anvil Range schists and the Klondike 
schists. 

This assemblage of schists is thought to be of Flississipian 
age and is intruded by Cretaceous granites and in places by 
Tertiary basalts. 

There are also zones of gneiss present which are believed to 
represent metamorphozed arkoses, grits and conglomerates. 

The grade of metamorphism varies throughout the area with 
the distinction between gneiss and schist reflected by a 
difference in original lithology, rather than by a pronounced 
change in intensity of metamorphism. 

The lithological characteristics throughout the Finleyson Lake - 
Anvil Range vary, quartzitic and arkosic members predominate 
in the Finlayson Lake belt which is also characterized by large 



ultrabasic intrusives. In the Anvil Range, the original 
sediments of the schist formation represent deeper depostion 
and graphitic and sericitic schists are more abundant, while 
at the same time the ultrabasics diminish in importance. 

B. Structure 

The general trend of the formations is North West, but to 
the south west of Finlayson Lake, an east-west trend has 
developed and a regional anticline with this trend is indicated 
by G.S.C. reconnaissance mapping. 

The true structure of the claim area proper is unknown as the 
detrital cover (Pleistocene) obscures most rock. 

C. Mineralization 

Prospecting and geological mapping found several small areas of 
mineralized float. These have been plotted on the accompanying 
maps. Mineralization was mainly pyrite, pyrrhotite, and one 
small piece of chalcopyrite was found. 

In a diamond drill hole core on the west side of the property 
was found a nearly massive section of pyrite-pyrrhotite (4") 
with specks of chalcopyrite in the wallrock for a few feet on 
either side of the massive iron-sulphides. 

I1 GEOCHPIICAL SURVEY 

A. Grid Detail: 

Two grids were cut for a total of 34.5 line miles. These were 
identified as follows: 

Riviera #I: 25.4 line miles. Two baselines were cut at right 
angles to one another. 
Cross lines were cut at 400' intervals. 

Riviera #2: 9.1 line miles. Baseline with cross lines at 
400' intervals. 

B. Sampling: 

A total of 700 soil samples were taken from both grid areas. 
All samples were taken at 200' intervals. All samples were 
tagged and bagged in polyethylene bags. They were then shipped 
to Bio Metals Corporation Ltd, (N.P.L.) in North Vancouver, B.C. 
to be analysed for lead, zinc, and copper. 



C. Method of Analysis: 

All samples were analysed at the Bio Metals Corporation Limited 
(N.P.L.) laboratory located at 204 - 1515 Pemberton Avenue, 
North Vancouver, B.C. Samples were shipped periodically from 
LJhitehorse via C.P.A. air freight. 

When the samples were received by the laboratory, each was dried 
and then screened to - 80 mesh. A 0.5 gram sample was weighed out 
and digested in hot aqua regia. They were then diluted, clarified 
for 20 hours and then tested for copper, lead, and zinc content 
on an atomic absorption spectrophotometer. The 'AA' unit used 
was an 'Evans' manufactured by Evans Co. of Essex, England. 
Accuracy of this instrument ideally is 1.5 ppm, 0.05 ppm & 0.15 ppm/% 
absorption for lead, zinc and copper respectively. Individual 
cathode lamps were used for each element and results were reported 
in parts per million (ppm). 

D. Treatment of Data: 

The results of geochemical tests were returned airmail to the 
field as soon as they were available. The values in ppm were 
plotted onto field maps and contoured to see whether any areas 
required follow-up sampling. 

In contouring results a background was determined from the % 
frequency of occurrence of results in ppm. This information was 
used as a control for detailed mapping and prospecting. 

E. Interpretation of Results: 

All samples taken were analysed for lead, zinc and copper. 
Copper values (anomalous) were found to reflect areas of 
ultrabasics. 

There is a weak copper anomaly on the east side of Riviera 
Lake. It is supported by a weak zinc anomaly. 

There is also a medium weak zinc anomaly to the west of Monaco 
Lake. 

Grid Riviera #2 also has a weak copper anomaly. 

I11 GEOPHYSICAL SURVEY 

A. Airborne Geophysics: 

The airborne geophysical survey was conducted by Lockwood 



Survey Corporation Limited under the supervision of John S. Brock, 
Assistant Exploration Manager, Atlas Explorations Ltd, Results 
of this survey were purchased from Atlas Explorations Ltd, by 
Dr. P. H. Sevensma on behalf of Riviera Mines Ltd. 

1. Lockwood Airborne Method 

The Lockwood method uses a single frequency of 4000 cps to 
generate a primary electromagnetic field. The transmitter 
loop is carried in a fiberglass bird and is oriented with the 
loop axis parallel to the direction of flight. A receiving 
loop is located 30' away in the other end of the bird; the 
loops are coaxial. 

The bird is suspended at the end of a 70' cable and is towed 
by a helicopter at an elevation of 100' above the ground, 

A magnetometer of the Gulf Mark I11 type, also located in the 
bird, measures the total intensity of the magnetic field. 

Recorders and a positioning camera are carried on the 
helicopter and are handled by an operator who indicates to 
the pilot the planned course plotted on 1" = 1320' airphotographs 
and who marks fiducial points on the recorder's strips, 

In general, the flight lines are laid out at right angles 
to the strike of the formations and at distances varying 
from 600' to 1500' apart, 

If a conductive body in the ground is crossed by the helicopter 
carrying this equipment, the primary electromagnetic field 
creates eddy currents in this conductor which cause the gener- 
ation of a secondary electromagnetic field. This secondary 
field is generally of the same frequency as the primary field 
but out-of-phase with it; it is detected by the receiver 
loop in the bird. 

As a variation in the distance between the transmitter a& 
the receiver coils will create a strong in-phase response, 
both coils are in a fixed position in the relatively rigid 
bird. This will eliminate false responses. Increasing out- 
of-phase responses will be obtained over bodies of low to 
medium conductivity; as the conductivity increases beyond 
the medium range, this out-of-phase response falls off again. 

In-phase responses are increasingly stronger as the conductivity 



rises from poor to very high. 

The strength of the response is measured in parts per million. 
For the above cited reasons, the ratio of the in-phase to the 
out-of-phase responses is less than one Eor bodies of poor to 
medium conductivity and increases rapidly as the conductivity 
varies from medium to high. 

The response is also a function of the size of the conducting 
body and of the distance from the bird to it. 

The maximum distance at which n highly conductive body of large 
size will give a response appears to be about 300' between 
the bird and the top of the conducting body. 

Various geological bodies are electrical conductors and 
geological conductors are manifold and of greatly varying 
size, shape and conductivity, the latter often being a function 
of the internal texture of the conductor. 

The reliability of the method is principally a function of 
the elevation above ground that can be maintained. Correlation 
of responses on adjacent lines flown at different elevations, 
due to weather or topographical conditions, may not be satis- 
factory. This happens if the survey is flown with too light 
a helicopter. 

Providing the bird is flown at a steady elevation above the 
aground, interpretation of airborne data is largely a 
function of the geological conditions. 

Different geological environments will lead to different 
appraisals of quantitatively very similar airborne geophysical 
responses. 

In general, experience has shown that long conductors (several 
thousand feet or several miles) with relatively low ratios of 1 
or less are likely to be of a formztional nature, like graphitic 
schists. Smaller conductors of better than 1, or preferably 2, 
ratios may represent near-surface sulphide occurrences. 

In certain areas, coincidence of magnetic and electromagnetic 
highs is critical because of an association of sulphides and 
magnetite. llost magnetic highs are however a reflection of 
increased magnetite content of the underlying rock formations, 
and high magnetic readings may have no more than a very 
indirect relationship to unusual sulphide concentrations in 
any given area. 



Other geological factors complicating a qualitative 
interpretation are, for example, the frequent association of 
graphite and sulphide bodies or the presence of sulphide 
deposits the mass of which is buried beyond the range of the 
electromagnetic field but that do have a small near-surface 
expression. 

An airborne geophysical survey should therefore be considered 
as a mapping tool enabling the exploration effort to be 
directed towards limited portions of the area flown and further 
ground work in restricted areas should use methods like 
geological mapping, geochemical reconnaissance, ground EM and 
gravity to assess conductors or magnetic highs detected by 
airborne methods. 

2. Airborne Survey Results 

Flagnetic results are comparable to the G.S.C. aeromagnetic 
survey, but show greater detail as the line spacing is 
1/4 mile instead of the 1 mile spacing used by the G.S.C., 
and as the mean terrain clearance is about 150' instead of 
1000' in the fixed wing G.S.C. method. 

The high magnetics clearly reflect the presence of an 
ultrabasic body, partly under medium cover of perhaps 
several hundred feet of rock and overburden and partly 
under shallow overburden cover of perhaps a few tens of 
feet. 

The electromagnetic results show a conductive formation 
which is essentially wrapped around the highly magnetic 
ultrabasic body. 

Very high ratios with high in-phase readings to the NW of 
Monaco Lake reflect a body with high conductivity much as 
a near surface pyrrhotite body or a highly graphitic slate 
formation, 

The strong conductor on the West shore of Riviera Lake is 
about coincident with a magnetic high and could be related 
to a pyrrhotite occurrence. 

A more detailed interpretation using all data obtained 
during the 1966 field program is presented in the last 
section of this report. 



B. Ground Geophysics 

1. Summary 

Huntec Limited of Toronto was contracted to carry out a 
Turan Inductive Loop E.M. survey over part of Riviera #1 
grid to double check a weak Horizontal Loop E.M. survey 
picked up by MacDonald Consultants crew using a Ronka 
Mark 111 unit. 

The method of conducting the Turam survey is explained in 
a separate report contained herein as written by Norman R. 
Patterson, Ph.D., P; Eng., of Huntic Limited. 

The Ronka survey was conducted under the direction of 
MacDonald Consultants Limited. A map. of this survey is 
included in this report. 

United Geophysical were contracted and a small gravity survey 
was also run over parts of grid Sl. Results of this survey 
were inconclusive due to the size of the area covered. A 
more detailed and larger survey would have to be conducted 
before a true interpretation could be made. 

2. Results 

The Ronka Survey over the SLI part of the property provided 
an excellent analysis of the conductivity of the underlying 
formations, showing three zones of strong conductivity 
separated by material of lesser conductivity. 

Drilling of one core-hole proved a 4" thick layer of massive 
pyrite-pyrrhotite with only traces of base metal to lie 
along the contact of a highly conductive graphitic slate 
with a moderately conductive chloritic schist. 

Over the SE part of the property overburden was too deep 
for the Ronka instrument, but a Turam Survey located strong 
conductors, with maximum current concentrations at depths of 
from 140' to 200', suggesting an overburden thickness of 
the order of 100' at least. 

Characteristics of four of these conductors have led to the 
recommendation by the geophysical contractor to drill a 
total of four locations. 

These results will be discussed in more detail in the final 
conclusions. 



The gravity survey showed a strong gradient climbing in 
a Northerly direction, i.e. a slope of 2.6 milligal in 
1800' along a topographical drop of only 125'. 

To the North of these ~arious surveys lies an area of from 
50 - 100 ppm Cu with some values of 104 - 116 ppm Cu. 

3. Conclusions and Recommendations 

The total sum of these data indicates that gravity and EM 
surveying with a deep penetration instrument should be 
expanded, as the deep overburden precludes any other 
geological-geophysical approach short of drilling. 

The most promising target area is the one covered by the 
geochemical anomaly, North of the previous geophysical 
surveys. 

An expanded gravity survey on lines 800' apart is required 
to determine whether or not the gradient is related to 
deeper lying serpentine or whether it develops a maximum 
in the geochemically active area, thereby suggesting a 
chance for a massive base-metal bearing sulphide occurrence. 

Electromagnetic work should be extended over the geochemically 
active area to the North. 

IV PHYSICAL !KIRK 

A. Diamond Drilling: 

One diamond drill hole was drilled to a depth of 382.4 feet to 
test a combined airborne and Ronka geophysical survey. This 
hole was not completed due to severe cold weather  condition^.^ 
Location of this hole is on line 281.J at 7001S, drilled at -90 . 
The detailed log by ?. H. Sevensma is as follows: 

0 - 32 Overburden 
32 - 207 Laminated and thin bedded argillite, no lime 
207 - 219'6" 6' of broken core only. Limey, irregularly thin 

bedded to laminated argillite 
219'6" - 222'6" Intensely altered and silicified rock with minor chalcopyrite 
222'6" - 239'6" All core lost and ground 
239'6" - 242' Well laminated quartz-graphite schists 

242 - 242'6" Same schist with minor chalcopyrite 
242'6" - 244'6" hlassive dark argillaceous section with 4" of about 

80% bedded fine grained pyrrhotite and minor pyrite 
in the centre. 

244'6" - 248' Well laminated quartz-graphite schist with minor 
chalcopyrite. 

248 - 382'6" Well laminated quartz-graphite schist. 
382 '6" - .End of hole. 



Dips of the bedding measured in relation to the axis of the 
core are as follows: 32' - 76': 40, 76' - 106': 50, 
106'-210': 6 5 ,  239.5'-248': 75 - 8 0 , 248'-382.5': 
70 ; this indicates a progressive flattening of the bedding as 
the depth increases. 

Assays completed by T.S.L. on the 4" of massive sulphides gave 
the following values: 

Au: trace, Ag: trace, Cu: 0.02%, Pb: trace, Zn: 0.05%, Ni: trace. 
Geochemical assays by atomic absorption on the rejects-showed: 
Cu: 175 ppm, Zn: 25 ppm, Pb: 10 ppm. 

B. CONCLUSION 

In conclusion, the drilling showed a narrow bed of strata-bound 
sulphides near the chloritic argillite-graphitic slate contact 
with minor chalcopyrite in both walls. Pleasured in ppm, the 
base metal values are well below those of soil samples obtained 
over the same formations on nearby ground. 

The presence of strata-bound sulphides is significant and further 
exploration of this occurrence is warranted. 

CONCLUSIONS AND RECOMMENDATIONS 

See Dr. P. H. Sevensma's report which is attached hereto. 
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Setwe5n zzptem'uer 12th and i5th, 1766, a Tu, a m  elcctro- 

m a p e t i c  survey was  ca r r i ed  out by Huntzc Lirniteci lo;- Liviaza 

Mines L imited ovei an a1 ez sear G r a s s  Lake, approximately 5; miles  

- . south of P.css . : L ~ v ~ T ,  Y~k0i1 Terr i tory.  

"?-'? r fie cartjr chief for. the su;vey was Mi'. 1,. by~I; ,  with 

. . 
sra~e;.visioi-. f r o m  Toronto by  Pv ' ies~~s .  k-. iL. Lodcls and N. LL. Taterson. 

>inal ;Y afting of resu l t s ,  intei-pretatioil m d  repor t  wr iting were  dona 

at the  Ti 01 onto ozfice of Huntec Liirilited. 

The survey consists of reconnaissance readings a t  15; loot 

intervals on l ines 690 fszt  apart ,  razing the TuTarn induction loo~3 

electi-or~agnetic method with a frequency of 660 cps. Come detailin2 

was  done using a lower (220 cps)  frequency. 

- 1 l n e  da':a a r e  pzesentzd in the f o i m  of i7;:ofile.s o i  reduced 

amplitude rat io  and phase difference between the two receiver  coils, 

a t  a scale  af i inch t o  250 feet. 



The basic principle of any elect i -omapetic  survey is that when 

an  electrical conductor i s  subjected to a p r imary  alternating field, a 

secondary current  is induczd in the conductor. This in turn produces a 

secondai y alternating field which, together with the p r i i ~ l a r y  field, 

causes a x esultant field of diEie: ent amplitude and phase from the primazy 

field. Thus, a conductor would be indicated by such distortions of the 

p; iima; y field. 

The electromagnetic survey was ca r r i ed  out using an A 3  31W 

Type 1182 Turara electromagnetic prospecting unit. Ths p ~ i i n a i y  field 

was set up by closed iiiductive loops laid out on the gzound. Two 

recziver  staffs, effectivdy holizontal search coils, connected by a 

lighbvaight shielded cable to a compensating amplifier a r e  used to  

measure  the distortions in the elect-:omapetic field. The quantities 

rneasul ed are:  

(a) the ratio of the field strengths at  each coil; and 

(b) the phase difference in the fields at the two coils. 

The eff3ct of variations in the primary field on the foirner 

measurement is reimoved by dividing the field value by the theoretical 

ratio of pr imary  field strength a t  each coil location, giving the reduced 

amplitude 2 atio . 



To c a r r y  out this survey, two pr imary cable loops were  laid. 

The distance between the receiver staffs was .'.00 feet. 



The most prominent feature of this survey is a northeacterly 

striking anomalous zone which extends over. a large part of the a rea  

surveyed. Cutside thir; zone there a r e  no significantly anomalous 

readings, while within its boundaries, a s  shown on the accompanying 

map, backglound values a r e  the exception and some of the anomalous 

readings aye very s t i  ong. The limits of the zone a r e  well defined on 

the soutLaast on Lines 20t00-3 to 36ta0.Z and on the northwest on 

Lines 8t0.32 to !6+80_?3, with a definite weakening of values on 

Line 8t00-2, possibly indicating the westera closure. Last of 

Line 23-t-002 the readings at  the north end of al l  lines are unreliable, 

probably as  a result of the shielding effect of the conductors within the 

zonz, so that the northern limit of thz zone may be south of the end 

of these lines rather than further north as  would be indicated by these 

readings. 

The various conductors making up this zone appear to be of 

very limited strike length and in close proximity to each other, 

making a quantitative interpzetation virtually impossible. Some of 

them a2e certainly strongly conductive, but the location, depth and 

attitude a r e  difficult to define accurately. It is also possil~le that the 

presence of magnetic material i s  further complicating the geophysical 

picture. 



The interpreted cmductoi-s and condxtivity strengths 

axe shown on each survey line, together with estimatcc of depth tc 

the main conductor axes. The conductivity strength i s  lzsz a fui~ction 

of the amplitude of the anomaly, which is al.20 depsndent on botL 

st:il:e langth and dzpth, but rather a functio,~ of ths rzlztive ai;?piitudcc 

of th2 ratio and phas.2 compone l ts  and the relative amplitudes of 

imeasurements a t  two frequencies, where a second frequency is used. 

The broken lines joining these condacto~ ccntres indicate what a r e  

considered to bz tha most probable tYends oLS conductoi o between the 

survey lines. In a corilplei: situaticn such as  this there a re  several  

possible trend directions which a r e  all  the ha- d e ~  to resolve kecause 

of the uncertain characteristics of thz conductors. These trends a ra  

therefore given with less than usual confidence. 

The depths given aTe, in al l  cases, the interpreted maximum 

deyths to the main conductor axes, which a r e  located near the tops of 

the coiiductor s. The question marks indicate the relative reliability 

of these depth estimates. -bihe~c an anomalous peak results from 

the combined effects of two conductors the depth given wil l  be greateu 

than the depth to the shallow conductor. The same restriction applivs 

where the conductor does not lis directly beneath the su;.vey line. 



A group of conductors of varying strength has been located by 

the Turam survey. Several exhibit strong conductivity and a r e  

recommended for further investigation by diamond drilling. Four 

locations a r e  given a t  this time, as follows: 

1. To intersect 12+4ON, Line 244-003 a t  160' below ground. 

2.  To intersect 21+50N, Line 364-003 at  140' below ground. 

3 To intersect 16+50N, Line 32tOO-d a t  200' below ground. 

4. To intersect btbON, Line 164-002 a t  150' below ground, 

Angle holes a r e  recommended, preferably from North to South, at  

inclinations of 45' - 60°. 

Re spec tfully submitted, 

HUNTZC LIMITED 

cszzL Po- 
Andrew R. Dodds, B. Sc., 
Geophysicist. 

Norman Pateraon, 
?h. D., I?. Eng., 
Geophysicist. 
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I .  INTRODUCTION 

This  repor t  summarizes the  r e s u l t s  of the  work on the  A t o  M 

and AH claim groups, a t o t a l  of 119 claims held by Riviera  Mines Ltd. The 

d e t a i l s  of  the  program are described i n  a separa te  repor t  by t h e  writer and 

by T. Heard of MacDonald Consultants Ltd. 

11. SUMMARY OF ':?ORK PROGRAM 

1. I n  Apri l  1966, Riviera  Mines Ltd. acquired by s t ak ing  104 claims 

i n  an a r e a  where f l o a t  of massive coarse-grained p y r r h o t i t e  with minor 

chalcopyr i te  had been found some 10 o r  12 yea r s  earlier ( f i g u r e  I ) .  Sub- 

sequently, 15 claims and f r a c t i o n s  were staked t o  round ou t  these  holdings. 

2. The claims are located i n  an a r e a  where c h l o r i t i c  and graph i t i c  

s c h i s t s ,  believed t o  be the  equivalent  of the  Vangorda Creek area, are 

i n  contac t  wi th  u l t r a b a s i c  bodies indica ted  by t h e  1961 G.S.C. aeromag- 

n e t i c  survey and by a few minor outcrops. ( f i g u r e  2).  

3. Vhile s taking was i n  progress,  a combined Lockwood a i rborne  mag- 

n e t i c  and electromagnetic survey was flown by another  organizat ion.  The 

r e s u l t s  of t h i s  survey were acquired by Riviera Mines. Figure 3 shows 

the  o u t l i n e  of t h e  e l e c t r i c a l l y  conductive formations located by t h i s  survey, 

p lo t t ed  on a topographical base-map prepared by McElhanney Surveying and 

Engineering. 

The magnetic r e s u l t s  of t h e  Lockwood Survey are essentially a 

refinement of  t h e  aetomagnetics of f i g u r e  2. 

4. Some d e t a i l e d  work was c a r r i e d  ou t  on the  iW corner  of t h e  property 

where a g r i d  was cu t  and a soil-sampling program of 200 samples completed 

over what i n i t i a l  i n t e r p r e t a t i o n  had shown t o  be an a i rborne  conductor. 

This  loca t ion  was subsequently found t o  be i n  e r r o r  and t h e  geochemical 

survey provided mostly background values,  with a d e f i n i t e  copper anomaly 

( 1 3  samples from 51 t o  136 ppm) 

5. A more extens ive  program was c a r r i e d  out  over the  South hal f  of 

the  property where s t rongly  conductive zones had been found, wrapped around 

t h e  nose of t h e  u l t r abas ics .  ( f i g u r e  4 ) .  



6.  Electromagnetic ground work cons i s t ing  of a Ronka survey followed 

by a Turam survey out l ined and d e t a i l e d  t h e  conducting zone i n  the  f i e l d  

and suggested r e l a t i v e l y  shallow overburden along the  Xest edge of the  

property and depths of overburden possibly up t o  some 100' - 150' around 

the  two lakes  i n  t h i s  area.  ( f i g u r e  5) .  

7. A grav i ty  survey of r e s t r i c t e d  por t ions  of the  ground where 

i n t e r e s t i n g  conductors had been located,  revealed a s t rong gradient  of 

about 2.5 m i l l i g a l s  over 1800' i n  the  Eas ter ly  area ,  r i s i n g  downhill to-  

wards the  lake,  

The Westerly g rav i ty  survey showed an anomalous p a t t e r n  with a 

gradient  of about 0.5 m i l l i g a l  over 800' r i s i n g  u p h i l l ,  towards an a r e a  

with a s i g n i f i c a n t  copper s o i l  anomaly beyond the  boundary of  the  Riviera 

claims. ( f i g u r e  5) .  

Due t o  t h e i r  l imi ted  ex ten t ,  t he  r e s u l t s  of  these  g rav i ty  surveys 

a r e  considered inconclusive. 

8, k s o i l  sampling program with a sample i n t e r v a l  of 200' revealed 

an a r e a  of copper values s i g n i f i c a n t l y  above the  usual 0-25 ppm background 

East of Biviera Lake, p a r t l y  confirmed by zinc values over 100 ppm. ( f i g -  

ure 6) .  

Scattered lead values over 25 ppm were found, th ree  of which 

o v e r l i e  the  a r e a  where massive pyr rho t i t e  f l o a t  w i t h  minor chalcopyr i te  

had previously been found ( l i n e s  12 and 16 North), about 1500' N of the  

South shore of Riviera  Lake, 

I n  t h i s  a r e a  the re  i s  a l s o  a conducting zone about coincident  with 

a magnetic high and the  only coincident  zone of t h i s  type found on Riviera 

ground. 

9 .  One d r i l l  hole ( f i g u r e  5 )  showed c l e a r l y  the  presence of a 

narrow bed of bedded f i n e  grained i r o n  sulphides near  the  contac t  of 

mildly conductive c h l o r i t i c  a r g i l l i t e s  and a limy member with highly 

conductive g r a p h i t i c  s l a t e s  i n  an a r e a  where these  formations have d i p s  

of from lSO - 4S0, very l i k e l y  t o  the  NE. 



111. CONCLUSIONS 

Near Riviera Lake, the existence has been proven of a folded 

belt of alternating chloritic and graphitic slates with a limy member, wrapped 

around an ultrabasic mass affected by faulting of unknown intensity. 

Within these conductive formations, one drill hole has inter- 

sected a narrow zone of bedded iron sulphides. 

Both on the property and elsewhere in the area, geochemical 

copper anomalies of various intensities have been found in the soils overlying 

the contact between the chloritic and the graphitic schists; the intensity of 

these anomalies is a function both of the depth of overburden and of the copper 

contact of the underlying formations. 

Some of the copper anomalies are very likely to reflect the 

presence of copper-bearing iron sulphide bodies along the favorable chloritic- 

graphitic contact, especially where bedded iron sulphides are known in the 

vicinity. 

In view of the similarity of this terrain to other portions of 

the Anvil Range-Finlayson Lake schist belt, where both small and large base- 

metal bearing bedded iron sulphides are known, some of which are of economical 

size and grade, intensive exploration of this belt in the Riviera Lake area 

is fully warranted. 

IV. RKOMMENDATIONS 

Staking along the NE extension of the favorable belt has been 

recommended previously and has been completed in March 1967 following the 

zone indicated by the copper soil anomaly on the SE portion of the Riviera 

claims (CCl-56 claims). 

It is also recommended to record three years assessment work on 

the existing claims, to conduct at an early stage a general reconnaissance 

program over the newly acquired claims and to the North of Riviera Lake, 

and to continue drilling the initial target at a later stage when more 

information on this particular zone will be available. 



As a bulldozer is expected to be available in the very near 

future for a limited time near Riviera Lake, the following work is recom- 

mended before breakup, snow conditions permitting: 

1. Cut a tote-road along the Zest side of Riviera Lake, and North 

of the Lake to the North boundary of the property, approximately a claim- 

length Vest of the ultrabasic contact. 

2. Cut a similar tote-road East of Riviera Lake to the NG boundary 

of the ground, about a claim-length 53 of the ultrabasic contact. 

3. Cut lines at right angles to these tote-roads about every mile, 

where the terrain is favorable or where targets are present (area 2). 

4 .  Take a soil sample every two hundred feet behind the bulldozer 

at a picketed and flagged location. 

5. Trench by bulldozer the coincident electromagnetic-magnetic anomaly 

in the float area Vest of the Lake and trench two lines across the geochemi- 

cal copper highs on lines 16 and 32 East, East of Riviera Lake. 

The following work is recommended for the 1967 summer season: 

1. Run reconnaissance ground EM lines with a Ronka EM-16 one-man sur- 

vey instrument along lines at right angles to the tote-roads to locate the 

favorable contact zone of the chloritic and graphitic schists, 

2. Map the property accurately on a scale of 1" = 1000' after the 
snow is gone. 

3. Follow-up by detailed soil sampling any significant geochemical 

anomaly discovered during the initial reconnaissance. 

4. Take silt samples in any creeks which are in suitable locations. 

The results of this work should provide a good appraisal 

of the entire property and the tote-roads will allow easy movement of 

equipment to any location where detailed follow-up by drilling is justi- 

fied, 



V. COST OF PROPOSED EROGUM 

1, Before brealcu~ 

Tote-roads and lines, 50 bulldozer hours @ $28,00 
Trenching, 30 bulldozer hours @ $28.00 
Supervision 
Soil Sampling, reconnaissance, 300 G $5.00 
Camp costs 
Transportation 

Contingency, 10% 

Total 

2. A£ ter brealcue 

16 line miles GM O $75.00 per line mile 
Geological mapping, 2 man months 
Soil Sampling, 400 samples @ $5.00 
Transportation 
Camp costs 

Contingency, 209, 

Total 

Total for both programs 

3. Contingent upon other surveys 

Gravity survey, 10 line miles @ $350.00 

Total Cost Estimate 

Cost savings will result from using equipment when available on 

nearby properties for parts of this program. 



4 .  It is recommended that the drilling program started in 1966 be 

continued after the assessment both of the newly acquired claims and of the 

favorable contact zone lying along and North of Riviera Lake. This assess- 

ment may result in the location of other drill targets which would materially 

affect the overall cost of drilling. 

5 .  Tote-roads are being built into the area and work being done by a 

neighbouring company is expected to materially assist the assessment of the 

known sulphide zone on the Riviera Mines ground, which even now constitutes 

a worthwhile drilling target, 

6. The drilling recommended by Huntec Limited on the Turam conductors 

SE of Riviera Lake should be postponed until a more detailed geological 

assessment of this area is available. 

No reliable estimate of the timing, the cost or the amount of 

anticipated future drilling can therefore be made at present. An approximate 

estimate, taking into account the presence of tote-roads, is 4000' of core 

drilling at $16.00 per foot overall plus a 10% contingency, for a total of 

$7O,OOO.O0. 

Respectfully submitted, 

PHs/ 1 z 

April 7, 1967 



I, P2TLR H. SCVSNSMA, of Vancouver, B.C., do hereby c e r t i f y  

t h a t :  

I am a graduate  of t h e  Univers i ty  of  Geneva, iw i t ze r l and  (Phys ics  
and Chemistry, 1937; Geology and Mineralogy, 1937) where I obta ined  
my Ph.D. i n  Geological and Mineralogical  Sciences i n  1941, 

I am a Consul t ing Geological h g i n e e r  and a r e g i s t e r e d  member i n  good 
s tanding  of t h e  Lissociation of F ro fe s s iona l  Lngineers of  B r i t i s h  
Columbia and of t he  Associat ion of Yrofessional  Gngineers of Yukon 
T e r r i t o r y .  

From February 1948 u n t i l  December 1965 I have been engaged cont inuously 
i n  mining and exp lo ra t ion  geology i n  t h e  employ of Cominco Ltd. n S  a 
Senior  Zxplorat ion Geologist ,  I have worked ex tens ive ly  both i n  Gastern 
and 'Te s t e  rn Canada. 

I have pe r sona l ly  examined .n s eve ra l  occas ions  t h e  c la ims  which a r e  
t h e  sub jec t  of  t h i s  r e p o r t ,  and have pe r sona l ly  inspec ted  t h e  d r i l l i n g  
r e s u l t s  whi le  d r i l l i n g  was i n  progress  whi le  a c t i n g  as Consul t ing 
Gngineer f o r  U v i e r a  Mines Ltd. 

I have not  received,  nor do I expect  t o  r ece ive  o r  acqu i r e ,  d i r e c t l y  o r  
i n d i r e c t l y ,  any i n t e r e s t  i n  any of t h e  p r o p e r t i e s  o r  s e c u r i t i e s  of 
Riv iera  Mines Ltd. 

Respec t fu l ly  submit ted,  

i. .H. Sevensma, Ph.D., r. Eng. 



I ++] ' h i o r i  t e  q r a n o d i o i i  1.e 
q u a r t z  monzon i t e ,  i n 
y r p h y r i  t i c  : m i n o r  d 
g r a n i  t e  . anc! qne  i ss  

A.  Q u a r t  z - b i o t i t e  a n d  q u a r t z - c h l o t  i t e  s c h i s t ,  r n i c ~ c e o u s  q u a r t z i t e ,  
h o r n f r i s :  m i n o r  phyliitr and  1 i rnestnne 

t:::] C, M i c a c e o u s ,  q u a r t z o s e  z n e i s s ,  p r a n i t o i d  p n e i s s ;  m i n o r  q u a l t z - b i o t i t e  
s c h i s t  

I ) ,  [ ) u n i t e ;  m i n o r  : ~ c r i d o t i t e ,  ; ) y r o x e n i t e ,  . ~ n d  s e r w n t i n i z e d  e q u i v a l e n t s ;  
] g s b b r o  and d i o r i t e  

r-1 Orig ina l  1966 claims 

C.C. 1-56 claims,  staked and recorded i n  March 1967 

R l V l E R A  M I N E S  LTD. 
GEOLOGY AND LOCATION P L A N  

Watson Lake M D 1 0 5  G - 6 / 1 1  

P. H Sevensma Consultants Ltd. - Vancouver. B.C.  

FIG.  I DEC. 1966 sca e -A mi. 





RlVlERA MINES LTD. 
T O P O G R A P H I C  AND CLAIM LOCATION MAP 

Watson. Lake M.D. 105 6-6/11 

P.H.S EVENSMA CONSULTANTS LTD, 

715-850 W . Hastings,Vancouver B.C, Doc. 1966 
F I G .  3 
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Younq, Peers, Mi lne r  & C 0. BRANCH OFFlCEl STE.103.815 PARK ROAD 

TELEPHONE 27B.6204 RICHMON0,B.C. 

1292 WEST GEORGIA STREET VANCOUVER 5, B.C 

TELEPHONE 8 8 4 - 6 3 S l  

April 13, 1967 

LICENSED TRUSTEE -R.D.YOUNO.CA. 

The Elining Recorder, 
Watson Lake, Yukon 

Dear S ir :  

Re: Rivera Mines Ltd., N . P . L .  

A t  the request o f ' t h e  above named company, w e  have summarized 
on the attached sheet their  expenditures on their  property i n  the Finlayson 
Lake area, Watson Lake Mining, for  the period July 12, 1966 t o  December 31, 

. Yours very truly ,  

YOUNG, PEERS, MILNER & CO, 



Summary of 1966 Assessment Work and Costs 

The following is a summary of expenditures made by P. H. Sevensma 

and by MacDonald Consultants Limited on behalf of Riviera Mines 

Limited (N.P.L.) for the period from July 12, 1966 to December 31, 

1966. 

Management fees & expenses $ 2,360.00 

Consult~nts fees h expenses 6,637.98 

Miscellaneous expenses 

Head office expense 

Communicntions 

Base camp 

Fly camp 

Line Cutting 

Geochemical 

Prospecting 

Geophysical 

Engineering 6 Geological 

Surveying 

Aircraft charter (C.P.A. & G.N.A.) 705.40 

Helicopter charter 

Diamond Drilling 

Equipment rental (truck, jeep, etc.) 855.15 

Assaying 



AFFIDAVIT OF COSTS 

I, R. T. HEARD, of 11 - 425 Howe Street, Vancouver 1, Province 
of British Columbia, HEREBY MAKE OATH AND SAY: 

That the cost statement on page 13 of the Geological, 

Geochemical, Geophysical and Physical Work Report on the 

A - M (1-81, AH (1-81 and AH (9F-15F1 Claim Groups, to the 

best of my knowledge and belief, is the true amount of monies 

spent on the 1966 exploration program of the said Claims. 

SWORN before me at the City 1 
of Vancouver, Province of 1 
British Columbia, this i4 1 
day of April, A, D, 1967. 1 

1 

A Commissioner for taking Affidavits 
in and for the Province of British Columbia 
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