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INTRODUCTION 

The Eagle claims were f i r s t  s taked as the Joy Group by Kennco 

Explorations Ltd. i n  the ear ly  1960's .  The claims came open i n  1970 
I 
I 

I 

I and were staked by Spartan Explorations Ltd. ( N . P . L . )  and were subse- I 
I 

quently optioned by Imperial Oil Limited. A t  the  request of Mr. Fenton 

Sco t t ,  we were asked t o  conduct a de t a i l ed  geochemical s o i l  sampling 

~ program i n  an area where indicat ions  of mineralizat ion had been found, t o  ~ carry  out  geological reconnaissance and prospecting and t o  inves t iga te  the 
I 

app l i c ab i l i t y  of a magnetometer survey. The job was terminated by deter-  

io ra t ing  weather on September 29,  1971, but the  object ives  had been reached 

i n  the  20 days spent on the  property. Volker H .  Ahlborn ca r r i ed  out the  f i e l d  
/", 

, L work and computer processing and Keith A. MacLean di rected t he  program and 

a s s i s t ed  i n  the  in te rpre ta t ion .  

PROPERTY LOCATION AND ACCESS I 

The property i s  located i n  the  Liard Mining Division 28 miles e a s t  

of Dease Lake, British Columbia. Eaglehead Lake i s  4 miles t o  the  northwest 

(Figure 1 )  and Hard Lake i s  5 miles t o  the  northeast  (Figure 2 ) .  National 

Topographic System maps 104 I 6E and 11E cover the  area  which i s  centered on 

l a t i t u d e  58' 30' N and longitude 129' 10 '  W .  

Dease Lake can be reached by road from Watson Lake, o r  by a i r  from 

Terrace o r  Smi the rs .  During the  1971 summer season, two he1 i cop te r  companies 

were based a t  Dease Lake, A road l i nk  from Terrace and Stewart is  i n  the f i na l  
L 
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f? s tage of completion. Table I gives a breakdown of the  claims data and the  

claims a r e  outl ined on Figure 3. 

TABLE I I 

I 
B .  C. Mining Claims I I 

Claim Names Grant No. Recording Date Expiry Date No. of Claims 

Eagle 1 - 8 4881 9-48826 Sept.5, 1970 Sept. 5 ,  1972 8 1 i 
i 

Eagle 9 - 22 49132-49145 Sept. 30,1970 Sept. 30,1972 14 I j 1 I 
Eagle 23 - 79 50672-50728 Mar. 3 ,  1971 Mar. 3 ,  1972 57 

Eagle 81,83,85, 50729-50733 Mar. 3 ,  1971 Mar, 3 ,  1972 5 

87,89 8 4 

HI ST0 RY 
I 

J 
\, 

In the  summer of 1963 Kennco performed a geochemical survey of 

stream and seepage sediments, an induced pol a r i  z a t i  on survey, and prepared 

a geological map covering a portion of t he  area .  Four diamond d r i l l  explora- 

t ion  holes were d r i l l e d  i n  an attempt t o  check the  anomalies which were found 1 
I I 

I by the  methods mentioned. In l a t e  summer 1970 the  claims lapsed and were 

immediately staked by Spartan Explorations Ltd. (N.P .L .  ) . 
I 

GEOCHEMICAL EXPLORATION 

From the  drainage sample da ta ,  Kennco personnel drew a contour I 

I 

map which shows two copper anomalies about 6000 f e e t  apar t  on t he  south- I 

facing s ide  of the  valley.  
i 

C 

- -p 



. . . . . . . 

GEOLOGY 

A geological sketch map made by Kennco personnel shows the 

general bedrock distribution close to the creek from which the contact 

between intrusive rocks and sediments can be inferred. A limited amount 

of structural information i s  available on the map. Assay data on rock chip 

samples taken from exposures along the creek indicate the degree of copper 

and molybdenum mineralization. 

In August 1970 Mr. Hiromu Kido of Mitsui Mining & Smelting mapped 

the northeast section of Murmuring Creek in more de ta i l ,  and included w i t h  

the map d r i l l  logs for  bore holes No. 1 to 3 .  He la te r  compiled a composite 



0 passed through a 40-foot interval  containing 0.4% C u .  and another sampled 

a 100-foot zone grading 0.5 t o  0.6% C u .  

REGIONAL GEOLOGY 

The Eagle Group of claims covers pa r t  of a g r an i t i c  extension of 

t he  mid-Jurassic o r  Cretaceous Cassiar Batholi th i n  contact  w i t h  a sequence 

of northwest s t r ik ing  Lower Jurass ic  metasediments. Further t o  the  west a 

be1 t of ul tramafic rocks has been observed. The region has been mapped geo- 

l og i ca l l y  by Gabrielse of G.S.C. (1962). 
I 

LOCAL GEOLOGY ~ c ;  The g r a n i t i c  rock consis ts  of medium t o  coarse-grained quartz 

porphyry which was ident i f ied  i n  previous work a s  a quartz monzonite. In- 

~ creased K-feldspar content gives the  porphyry a reddish t in t .  The metaseaiments 
1 

include greywacke, phy l l i t es  and limestone. A f e l s i t e  appears i n  the  c l i f f  i n  l 

t he  northeast  corner of the property. Numerous fine-grained andesite dikes of 

var iable  width cut  the  g r an i t i c  and metasedimentary rock. The rock along the  
I 
I contact  i s  pa r t ly  exposed by the  creek and includes a broad sui te  of sedimen- 
I t a r y  and igneous mater ia l .  Local mechanical and contact  metamorphism have 

la rge ly  changed the  character  of the  or iginal  rock. Ser ic i  t i zed  and chlori  t ized 
I 

earthy-looking rock i s  found i n  narrow shearing zones throughout the  property. 

In fresher-looking rock shearing i s  evidenced by serpent inizat ion.  

I 

I c: 
I 

~ 
I 

I 

1 "  



STRUCY URE 

The contact between the grani t ic  intrusion and the metasediments 

trends northwest. I t  i s  irregular and i s  characterized by folding in the 

metasediments which extends into igneous rock. The beds of the undisturbed 

sedimentary rock far ther  away from the contact s t r i k e  in northwest direction 

and dip uniformly to  the southwest. Several north-trending f au l t s  are res- 
I 
I 

ponsi ble f o r  the irregular dis t r ibut ion of rock types. Some prominent I 
I 
I 

andesite dikes traverse the higher exposures in northwest direction and are 

well exposed in section a t  the c l i f f  in the northeast corner of the property. 

Most of the shear planes l i e  i n  the northeast/southwest quadrants (10" to  80°),  

b u t  there i s  another s e t  s t r iking between 120" and 145". A1 1 these planes 1 
dip a t  high angles, commonly i n  the order of 70" to 80". Slickensides indicate 

the r e l a t ive  direction of motion in some places. The monzonite in the uphill 
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C 
analysis f o r  32 elements on f ive  specimens was carried out,  and the resul ts  

a re  included in the Appendix. 

STRUCTURAL ANALYSIS ON MINERALIZED SHEAR ZONES 

For analytical purposes the a t t i tudes  of 13 mineralized shear zones i 

were measured. Unfortunately overlying rock debris made i t  d i f f i c u l t  t o  get 1 
I 

t h i s  valuable information in the time available. Ample time should be I I 
I 

allowed fo r  th i s  type of work in future programs. 

I The poles to  the shear zones were stereographically plotted, using 

I an equal area stereonet. The plot reveals that  the mineralized shear planes 
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0 MINERALIZATION 

Mineralization has been found a t  several locat ions  on t he  property,  

which a r e  deta i led on Figure 4. Chalcopyrite and minor py r i t e  occure d i ss -  

eminated i n  the  rocks exposed along Murmuring Creek. Malachite, minor a z u r i t e  

and a manganese mineral occur adjacent t o  small ve in l e t s  and f r ac tu r e  f i l l i n g s  

of chalcopyrite in narrow shear zones exposed along t h e  creek.  The wall rock 

i n  these  shear zones i s  usually porous, brownish, ear thy material  containing 

s t rongly s e r i c i t i z ed  plagioclase c ry s t a l s  and quartz phenocrysts which have 

survived t h e  a l t e r a t i on .  Fracture f i l l  ings of chalcopyrite up t o  3 inches by 

10 inches were found i n  several places north of the  base l i n e  and i n  newly- 

discovered exposures near and on the  c l i f f  i n  t he  northeastern pa r t  of the  

p ro jec t  area .  Some shear zones along t he  c l i f f  contain four  inch thick compact 
f '. 
C I 

\.. ,, masses of amorphous material which was found t o  contain s i gn i f i c an t  amounts of 

copper, manganese, barium, tungsten and iron when analyzed spectrographically.  

Malachite s t a i n  i s  local ly  s ign i f ican t  i n  t he  broken rock on t he  upper slopes.  

Other mineralization includes t h i n  coatings of specular hematite i n  I 
f rac tures  near the  contact .  Some andesi te  dikes ca r ry  minor amounts of pyr i t e .  i 

I 
Figure 4 shows the  loca t ion ,  type of mineral izat ion,  and grade of a l l  

t he  mineralization located during several days of prospecting and mapping. 

GEOCHEMISTRY 

General Approach 

In order t o  confirm the  anomalies outl ined by Kennco from t h e  stream 

sediment sampling program, a de ta i l ed  s o i l  survey was performed. The spacing 
I 

C 
I 

of t h e  l i n e s  i s  400 f e e t ,  the sample locat ions  a re  100 f e e t  apar t .  Samples I 
1 

were taken below the organic l ayer .  The sample g r id  was es tabl ished by pace I 
1 
I 
I 



C, and compass and flagged, and the base l ine  was chained. For recording 

data ,  cards provided by Bondar-Clegg & Company L t d .  were used. These 

forms are  designed to  enable a suf f ic ien t  number of pertinent data about 

the sample t o  be recorded quickly and e f f i c i en t ly  in a form compatible with 

computer data processing. The 1030 so i l  samples were analysed by Bondar- 

Clegg & Company L t d .  who used a hot aqua-regia extraction and atomic 

spectrophotometric analysis on -80 mesh material. A cold extraction and 

atomic absorption analysis was used on 20 representative samples. The 

resu l t s  are  l i s ted  in the Appendix. A map with printed geochemical -results 

was prepared, two others showing the graphical representation of copper and 

molybdenum on separate sheets (which may be used as overlays and viewed on 

the l i g h t  table)  fo r  correlation purposes. These maps can be found in the 

f/ -\ pocket. 
i 

, 

Geomorphplogy and Soils 

The study area has a maximum r e l i e f  of 1700 f e e t .  The geochemical 

exploration grid was 4500 f e e t  a t  i t s  lowest point and about 5000 f e e t  a t  i t s  

highest. The r e l i e f  i s  low to  moderate, modified by glacial  and fluvio- 1 
g lacial  action which smoothed the grani t ic  h i l l s  to the northeast of the 

property and carved the broad valley of the creek. In the center part  of the 

map area,  eskers occur in a confused pattern.  Numerous potholes characterize 

local ly  thick mass of t i l l  which occupies a water divide traversing the main 

valley and generates two runoff systems, one draining westerly towards Eagle 

Head Lake, the other easter ly towards Bobner Creek. There are  remnants of an 

a l luvia l  flood plain which has been modified by recent creek erosion. The 

l a s t  glacial  event i s  documented by prominent cirques carved into the northerly 

slopes of the h i l l s ,  probably contributing sediments to  the formation of the 
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alluvial  plain in the northwest part  of the property. Boulder polygons, 

measuring several f ee t  across, appear in dried-out potholes and small 

lakes, especially in the southeast of the property. The northeast slopes 

a re  covered by felsenmeer to an unknown  depth. 

There i s  an extensive dendrit ic drainage pattern developed 

which i s  locally deranged and disrupted in areas underlain by thick d r i f t .  

Vegetation i s  patchy in the southeast par t  of the property and consists 

predominantly of low-growing conifers while in the northwest a considerable 

amount of buck brush fringes the creek and al ternates  with the evergreens. 

The t ree l ine  l i e s  between 5000 and 5500 f e e t .  In spring and l a t e  summer 

extensive patches of ice  needles contribute to  f r o s t  heaving and soi l  

creep, transporting s i l t  and clay par t ic les  t o  and along the surface of bare 

,cF \ 
! ,  '. , ground. Patches devoid of vegetation show best development of i ce  needles 

and are  thought t o  be a form of f r o s t  boi l .  

Three major so i l  types were recognized. 

1. A brownish or reddish-brown 1 oess-1 i ke a1 luvial soi 1 can be found 
1 

throughout the property covering a l l  the d i f fe rent  rock types in the lower and 1 

intermediate a l t i tudes .  This material i s  fine-grained and homogenous and i s  

usually found in the top six inches or so of the so i l  profi le .  Bare spots 

are  often underlain by t h i s  material, and these areas are  thought t o  be a form 

of f r o s t  boil .  Often a f luffy layer of t h i s  so i l  can be observed on the surface 

a f t e r  ice  c rys ta l s  have melted following freezing night-time temperatures i n  

the spring and f a l l .  

2 .  A glacial  soi l  i s  primarily confined to  eskers and hummocks of 

glacial  t i l l  in the northeast end of the property. This material has a high 

C; gravel and sand content, a sparse organic layer and poor prof i le  development; 

-- - - -- - - - -- - -- 





0 
i t  i s  inhomogenous and contains cobbles and boulders , b u t  nevertheless 

i t  supports mosses, small deciduous plants and occasional low conifers.  

3 .  A form of residual soil  can be found in scattered parts of the 

area. I t  can be called a true C horizon as i t  i s  weathered parent material ,  

often i n  the form of a crumbly coarse s i l iceous sand over the grani t ic  uni ts .  

Material above the phylli tes i s  dark brown w i t h  numerous thin 

tabular ,  angular fragments. 

Profiles near the banks of creeks and gul l ies  show coarse c l a s t i c  

water-transported material which are  inhomogenous and apparently s t ructureless .  

Profiles a t  the south side of the valley are  general ly  more podsol i c  

than those on the north s ide,  which tend to  be closer to  the tundra type. 

Several sample s i t e s  had a def ini te  podsolic prof i le ;  here the samples were 

c; taken from the B horizon. 

S ta t i s t i ca l  Treatment of Data 

The resul ts  of the geochemical analysis fo r  the samples were 

t reated s t a t i s t i c a l l y  using the method devised by Lepeltier (1969). This I 

I I 

i s  a graphical method which i s  used t o  find the type of frequency d is t r ibut ioni  1 

of the s e t  of data, the average value, an expression of the degree of variation 

about the average and the l imit  above which anomalies s t a r t ,  and can a lso  be 

used t o  determine the existence of one or several populations i n  the surveyed 

area.  The method can be applied using nothing more sophisticated than 

probability-log graph paper and a hand calculator .  I t  has been found t o  yield 

re1 iable  resu l t s .  The resu l t s  obtained from s t a t i s t i c a l  analysis of Eagle Group 

samples are  shown* i n  Table I1 : 

C 

-- - 
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TABLE I I  

0 
Element Geometric Mean Threshold @ 2 Threshold @ 1.5  6 Threshold @ 1.0 Z, 

C u 6 0 1700 760 320 

Mo 4 55 30 l  5 

The geometric mean is the  value a t  which 50% of t he  analyt ica l  r e su l t s  

a r e  g r ea t e r  and 50% a r e  smaller. The thresholds a r e  values corresponding t o  

the  mean value plus a speci f ied  number of standard devia t ions .  In our in terpre-  I 
I 

t a t i on  thresholds a r e  determined f o r  1 ,  1 . 5 ,  and 2 standard deviat ions above the  
I 
I 

mean. 

Representation of Results.  

The sample r e su l t s  and t h e i r  locat ions  on the  new g r id  a r e  shown i n  
1 

Map No. 1. Maps No. 2 and 3 show the  locat ions  of the  anomalously high values 1 

I 

of Cu and Mo, respectively.  The s i z e  of the  c i r c l e s  used t o  designate a I 
i C> E 

sample locat ion corresponds t o  the  s t a t i s t i c a l  d iv i s ions  derived i n  the  pre- 

vious s ec t i on ,  w i t h  the  l a rges t  c i r c l e s  being the  highest values.  This type 

of d i sp lay  seems t o  avoid the p i t f a l l s  of contouring data points  and draws 

the  eye t o  areas  of i n t e r e s t .  Histograms constructed during the  data analys is  

shows t h a t  Cu and Mo r e su l t s  a re  both lognormally d i s t r i bu t ed ,  although both 
i 

histograms show la rger  t a i l s  towards t he  higher values,  indicat ing t h a t  pa r t  of 

the  population i s  abnormally high. T h i s  may be caused by such f ac to r s  as  varia-  

t i on  i n  clay sized mater ia ls  in  the  samples from locat ion t o  loca t ion ,  o r  by 

adsorption of cat ions on the  surface  of t he  p a r t i c l e s  in  a reas  of high ground- 

water movement. 

Judging from the  r e s u l t s  of the  cold ex t rac t ions ,  i t  appears t h a t  

loosely-bonded Cu cat ions account f o r  more than half  the  t o t a l  C u  in the  

samples. The r a t i o  CXCu:TOTAL C u  was calcula ted f o r  20 samples, and the  
C 

r e s u l t s  p lo t t ed  in two forms i n  Figure 6 and Figure 7.  I t  i s  important t o  

note t h a t  t he  samples were - not se lec ted  a t  random. Nevertheless, most of the  

..- % . 
, ,. 

- --- 
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1 

(3 
1 
I samples which report high total Cu have a higher proportion of CXCu than i 
i 
I 

those containing low amounts of total C u .  I 
I 

I 
Molybdenum, on the other hand, appears t o  be more tightly bonded, I 

as an insignificant amount of Mo cations could be extracted with cold HCL.  

Geochemical Survey Interpretation 

Map analysis- 

The anomalous C u  values on the map occur in two main clusters b o t h  

located northeast of the base l ine.  One cluster ,  3600 f t .  long, extends from- 

about 1 ine 20 W t o  l ine 16E and appears t o  be about 1500 f t .  wide. The cluster 

comprises several very high values ( +2 standard deviations from the mean) 

which generally occur within 200 f t .  of one another along the cross lines and 

no further than 200 f t .  north of the base line. A second c lus ter ,  1400 f t .  

long, i s  found between 28 E and 52 E and i s  higher u p  the h i l l s ide ,  between 0 i 
1500 N and 3000 N .  This cluster i s  made u p  of more of the 1 ower values , +1.0 i 

I 
and +1.5 standard deviations away from the mean. There are several other sig- 

nificant values nor th  of the main creek from 24 W t o  62 W .  These occur as 
1 

pairs or  t r ip le t s  of high values, Where high values are obtained from samplesk' 

a t  two or more successive stations an anomaly probably exists  and should be 

checked on the ground. 
I 

The high molybdenum values are clustered between 4W and 32E, a 1 
I 

distance of 3600' and are in an area bounded by Murmuring Creek and 1500N. ~ 
Smaller clusters occur between 40W and 12W, between 44E and 52E and on l ine 

72E. A significant difference in the type of distribution pattern of Mo as 

compared t o  that of Cu i s  that the high Mo values are remarkably more persis- 

tent  over several adjacent sample s i t e s .  Line 12E i s  a good i l lustrat ion.  

C; The clusters  of high Mo values i s  t ighter and better defined. 

- - - - - - - - 



Mo and Cu samples can be observed between l i n e  4W and 20E, and smaller ones 

from 35N t o  40N on l i n e  72E, and on l i n e  48E around 20N. 

The non-coincidental anomalies suggest t ha t  the re  might be a zoning 

of the  source material .  The dispersal  pat terns  of the  two elements suggest 

t ha t  Cu anomalies a r e  s l i gh t l y  l a rger  than the  Mo anomalies, and c loser  sample 

spacing should be used i n  fur ther  defining the  extent  and shape of the  Mo 

anomal i e s  . 
Computer Analysis 

I 

In order t o  determine the  magnitude and character  of the  re la t ionship  I 

I 

between the  copper and molybdenum values and parameters of the  samples on which 

data had been recorded, (such as topography, s i z e  ana lys i s ,  s o i l  type) a 

f i 
regression analysis  was performed by computer. The f i e l d  data was punched on 

1 
I 

'.. ,' 
cards and t h i s  input was operated upon by a su i t ab l e  program. Table 111 i s  a 

summary of the  r e su l t s  obtained from the analysis .  I t  i s  apparent t ha t  high 

concentrations of Cu and Mo occur mainly i n  a brown, a l l u v i a l ,  fine-grained 

s o i l  i n  moderately well-drained areas of gent le  r e l i e f  on low southwest-facing, 
I 

slopes w i t h  few t r ee s  or shrubs. The da i l y  temperature changes a re  maximal on 

the  southwest slopes,  and the so i l  on t h i s  slope i s  subject  t o  the  g rea tes t  

amount of f r o s t  heaving action.  While conducting the  survey, i c e  c ry s t a l s  could 

be seen on the  surface of the  ground when the  overnight temperatures dropped 

below freezing.  These were espec ia l ly  evident where the  vegetation was sparse.  

A s i l  t -sized residue of so i l  remained on t he  surface  when the  c r y s t a l s  melted. 

There i s  a d i r ec t  re la t ionship  between t he  amount of f i n e  material 

i n  the  samples and the  concentration of C u  and Mo. A s i gn i f i c an t  number of 

C; samples report ing high Cu and Mo concentrations contained high proportions of 

s i l t  and c lay sized material .  This f ea tu r e  may be in terpreted i n  several ways. 
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0 F i r s t l y ,  the  greater  amount of surface area may adsorb a g r ea t e r  number 

of groundwater-transported cat ions .  Secondly, the parent material containing 

mineral izat ion might be more ea s i l y  broken down t o  f i n e r  pa r t i c l e s  than un-  

mineralized mater ia l ,  and these pa r t i c l e s  may be mechanically transported 

more e a s i l y  than larger  breakdown products. There a r e  probably other fac tors  

which would y i e ld  correlat ion between s i z e  and cation concentrat ion,  such as 

Eh and pH var ia t ions  affecting both the  chemical breakdown and t ranspor t  of 

ions . 
A low proportion of organic material i s  cha rac t e r i s t i c  of higher 

Cu and Mo concentrations on t h i s  property. I t  seems t h a t  Cu and Mo were not 

involved t o  an abnormal degree i n  t he  metabolism of plants  i n  general , and 

therefore  did not lead to  much higher concentrations i n  t he  organic remains 

Q- -\) 
t h a t  were collected w i t h  the samples. This a l so  r e f l e c t s  t he  f a c t  t ha t  samples 

>\ -1 
were taken below the organic l ayer ,  and although some organic material invar- 

iably  found i t s  way into  the  sample, the  contribution of t h i s  small amount did 

not s i gn i f i c an t l y  contribute t o  the  C u  and Mo cation concentrat ion.  A low 

in t ens i t y  of t r e e  cover correlated w i t h  high sample values.  This might indicate  

some degree of tox ic i ty  associated with the  higher metal ca t ion areas.  

The corre la t ion of Cu concentration against  Mo concentration i n  the  

same sample shows two data c lu s t e r s .  A small c l u s t e r  occurs a t  high Mo and low 

Cu values ,  and another c lu s t e r  i s  found a t  low molybdenum and high copper values. 

This ind ica tes  the fac tors  control l ing the  dispersion of the  cations a r e  d i f f -  

e r en t ,  and t h a t  there  may be some zoning i n  bedrock d i s t r i bu t i on  of these elements. 

I t  may a l s o  r e f l e c t  the  d i f f e r en t  mobi l i t i e s  of the  cat ions  under similar  pH, 
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0 GEOPHYSICS 

Seven magnetometer p ro f i l e s  were run i n  an attempt t o  evaluate d i f f -  

erences i n  magnetic suscep t ib i l i ty  over d i f f e r en t  rock types and the  known 

mineralization.  The data and in te rpre ta t ions  can be used t o  evaluate the  

merit  of magnetometer survey on the  claims some time i n  the  fu ture .  The 

data have been corrected fo r  diurnal var ia t ions  and plot ted a s  p rof i l es  along 

the  geochemical gr id  1 ines.  

The range of values i s  approximately 500 gammas. There i s  some 

regional var ia t ion w i t h  high values towards the  northeast .  T h i s  i s  probably 

due t o  topography, although the  large  g r an i t e  mass t o  the  north may have a 

higher su scep t ib i l i t y  which i s  causing a regional var ia t ion .  There does not 

-. appear t o  be much contras t  across the  postulated contact ,  b u t  perhaps fu r ther  
i '1 

lL ,) data screening will  point u p  l a rge r  con t ras t s .  There appears t o  be a s l i g h t  

anomaly between s t a t i ons  45N and 50N on l i n e  48E which cannot be explained 

by topographic or  surface geological fea tu res .  Stone polygons were found t o  

give high mag readings f o r  some unexplained reason. The magnetical l y  anomalous 
I 

areas  a r e  de ta i l ed  below in Table IV. I I 

I 

L/ 

- <  " .-- < 
- - 
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TABLE IV 

Magnetic Anoma 1 i es 

Line Station Possible cause f o r  anomaly 

20 W 15 S steeply dipping beds with probable 
presence of some iron oxides 

48 E 27 N andesi t e  dike 

56 E 3 N swamp 

56 E 7 N topographic h i g h  

56 E 18 N topographic high 

BASE LINE 5 115 topographic high 

BASE LINE 0 0 topographic high 

BASE LINE 46 E f r o s t  heaving in polygon 
{-) ( the readings in areas of other poly- 
kc-/ gons give s imilar ly h i g h  gamma 

values, u p  t o  300 gammas higher than 
the surroundings ) 

CONCLUSIONS I ~ 

1. Any further surveys should be conducted during the summer month so 

tha t  the work will n o t  be hindered by snowfall and rain.  I t  i s  suggested tha t  

September 15th be the absolute l a s t  date of work f o r  f i e l d  programs. 

2. Mineralization consisting of copper sulphides and oxides with 

minor molybdenite has been seen in several parts of the property. Newly 

discovered occurrences have been located north of the main creek and in exposures 

near and along the c l i f f .  B o t h  disseminated and f rac ture  f i l l  ing mineralization 

0 have been seen. 



- 30 - 
I 
1 
I 
I 
I 

I 

0 I 
I 

3. The geochemical exploration s o i l  survey covered an area measuring i 
I 

13,400' x 3,500' and revealed several zones on the  northeast  s i de  of the  

contact which are anomalous i n  copper and molybdenum. One of t he  anomalous 

copper zones appears t o  continue i n to  the  unsampled area t o  t he  northeast ,  

while the  molybdenum anomalies have been delineated by the  survey. I t  i s  I 
I 
I 

apparent t h a t  f r o s t  action has contributed i n  the  t ranspor t  of mineralized i 
1 

mater ia l .  Some extremely high values were obtained during the  survey. 
I I 

A computer t r iangular  regression analysis  program was used t o  

process t he  data and in te rpre ta t ions  were s impl i f ied by t h i s  technique. I 

i 
Topographic control estabf ished t o  date i s  inadequate f o r  fu r ther  1 

de ta i l ed  surveys. 

6. I t  i s  reasonable t o  conclude t h a t  the  anomalies a r e  caused by mineral- 



RECOMMENDATIONS 

I 
I 

The resul ts  achieved t o  date suggest t ha t  the following steps 

should be taken. 

1 . Geochemi cal Expl oration. 

(a )  The grid should be expanded to  define the l imits  of the 

copper anomalies on 1 ines 16E, 20E, 32E, 36E and 40E. 

(b) Any scattered highly anomalous values should be resampled 

a t  closer intervals.  

(c )  Because mineral ization has been discovered northeast of the 
F 

contact in one part of the claim group, i t  i s  recommended tha t  a 

program of stream sediment sampling of a l l  creeks and gul l ies  

flowing into Murmmuring Creek from the northeast be ins t i tu ted .  ('1 - Sampling s i t e s  should be no more than 500 f e e t  apart  and soi l  

sampl ing fol lowup should be done where high values are  encountered. 

This program should be combined with geologic mapping of the 

drainage system. I 

2 .  Geological Exploration. 

( a )  The area should be systematically remapped, paying part icular  

attention to  structural data: the contact area,  the mineralized zones 

exposed in the area of the creek, the insides of creek meanders and 

the c l i f f  t o  the northeast, and a l te ra t ion  dis t r ibut ions.  

(b) Structural analysis using the data from (a )  should be conducted. 

A1 teration studies should be made. 

( c )  Trenching and fur ther  close examination of mineralization 

G d i  scovered . 



0 
3 .  Geophysical Exploration. 

( a )  A magnetometer survey should be conducted on a  100' x 200' 

pat tern .  The data should be f i l t e r e d  by removing topographic 

and regional e f f ec t s .  The g r id  should be expanded t o  t he  north f o r  

this purpose. 

(b )  IP and r e s i s t i v i t y  surveys should be conducted over the 

major so i l  Cu  and Mo anomalies t o  confirm t h e i r  presence a t  

depth. A new survey i s  recommended t o  take advantage of t he  dev- 

elopments i n  technique and in te rpre ta t ion  t h a t  have taken place i n  
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CERTIFICATE 

I ,  John S. Vincent, w i t h  business and res iden t ia l  addresses i n  
Vancouver, Br i t i sh  Columbia, do hereby c e r t i f y  t h a t :  

1. I am a Consulting Mining Geologist. 

2. I am a graduate of Queen's University, B.Sc., 1959, 
Geological Sciences, and of McGill University, M.Sc., 
1962, Economic Geology. 

3. I am a Fellow of the  Geological Association of Canada, 
and a member of the  Association of Professional Engineers 
in the Province of Br i t i sh  Columbia. 

4. From 1962 unti l  1969 I was engaged as a mine exploration 
geologist  with the  International  Nickel Company of 
Canada Ltd.,  in Thompson, Manitoba, and s ince  1969 I have 
been practicing as a Consulting Mining and Exploration 
Geologist. 

5. The information on which t h i s  repor t  i s  based was 
(- obtained from the  f i l e s  of Spartan Explorations Ltd. 
t r  ( N . P . L . ) ,  and from work carr ied out  on t he  property 

under my supervision September 10th - 29th, 1971. 

6. I have not received, nor do I expect t o  receive any 
i n t e r e s t ,  d i r ec t l y  o r  ind i rec t ly ,  i n  the  propert ies 
o r  s ecu r i t i e s  of Spartan Explorations Ltd. ( N .  P . L .  ) .  , 
o r  any associated company. 

I 

Respectfully submitted, , 

John S. Vincent, P.Eng., 
Consulting Geologist. 
November 9, 1971 . 
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SUMMARY OF COSTS 

Geochemical Surveys / Maps 
Geophysical Surveys / Maps 
Geochemical Surveys / Maps 
General Superv is ion 
Wages / Sa la r i es  / Bonuses 
Consul tants  / Management Fees 
Trave l  & Accommodation 
Telephone / Telegraph / Radios 
Supp l ies  & Misc. Equipment 
Assayi ng 
Rental  o f  Eqyipment 
Camp Support 







STATEMENT OF QUALIFICATIONS 

K. A. MacLean 

I am a 1963 graduate o f  Car le ton  U n i v e r s i t y ,  having earned 

t h e  degree o f  Bachelor o f  Science, s p e c i a l i z i n g  i n  t h e  geo log i ca l  sciences 

and chemist ry ,  and a  1971 graduate o f  t h e  Master o f  Science (App l ied)  

program a t  McGi l l  U n i v e r s i t y ,  s p e c i a l i z i n g  i n  minera l  exp lo ra t i on .  

I have been employed as a  g e o l o g i s t  s i nce  June o f  1963, and 

p r i o r  t o  t h a t  spent f o u r  summers doing geo log i ca l  f i e l d  work as a  

s tudent .  

I am a Fel low o f  t he  Geologica l  Assoc ia t i on  o f  Canada and a  

r e g i s t e r e d  Profess ional  Engineer i n  t h e  Prov ince o f  Ontar io ,  and have 

app l i ed  f o r  membership i n  t h e  Assoc ia t ion  o f  P ro fess iona l  Engineers of 

B r i t i s h  Columbia. 

Ma te r i a l  presented i n  t h i s  r e p o r t  was t h e  r e s u l t  o f  personal 

observa t ions  made i n  t he  f i e l d  on t h e  Eagle Claim Group and dur ing  the  

design, superv is ion  and ana lys is  o f  the  program. 

K. A. MacLean 
November, 1971 



STATEMENT OF QUALIFICATIONS 

Vol ker H .  Ah1 born 

In spring 1971 I graduated as  Bachelor of Science i n  Honour 

Geology a t  the  University of Br i t i sh  Columbia. 

I gained my practical  experience i n  two f i e l d  seasons as  a 

s tudent ,  a t  f i e l d  school and as a geologis t  involved i n  regional and 

property work i n  summer 1971 . 

6 .  R*" 
Volker H .  Ahlborn 
November, 1971 



SPARTAN EXPLORATIONS LTD.(N.P.L.) 
1 0 3 6  WEST PENDER STREET . VANCOUVER 1, B R I T I S H  COLUMBIA 

TELEPHONE 6.9.9 - 2 3 5 5  

DETAILED SUMMARY OF COSTS RE "ESSO" PROJECT - 

GEOCHEMICAL SURVEYS/MAPS 
Sco t t  Dunbar - Com~uter run ,* 

Bondar Clegg - ~ s s a ~ s  

GEOPHYSICAL SURVEYS/MAPS 
F ron t i e r  He1 icopters - f l y i n g  magnetometer J' 

t o  camp) 

GEOCHEMICAL SURVEYS/MAPS 
A1 t a i  r D r a f t i  nq .-, 
M i  sc. ~xpenses-. 

GENERAL SUPERVISION 
J.S.Vincent Ltd.  
J.S.Vincent Ltd.  

WAGES/SALARIES/BONUSES 
Guy S t .  Jean - Sept.7-23/1971 - $600.00 Mo. 

+ Holiday Pay $ 396.10 
Vol ke r  Ahlborn - Sept.7-23/1971 @ $1000.00 Mo. 1723.92 

October/l971 @ $800.00 Mo.+Hol.Pay 
J.S.Vincent Ltd.-Fee f o r  V.Ahlborn f o r  1 week 

$200.00 200.00 
PLUS: Company's share o f  Canada Pension & 

Unemp.Insce, 39.03- 2359.05 

CONSULTING/MANAGEMENT FEES 
J.S.Vincent Ltd.  (Sept.) 
J.S.Vincent Ltd. (Sept.) 
J.S.Vincent Ltd.  (Oct.) 
J.S.Vincent Ltd.  (Nov.) 

(fwd. ) 



SPARTAN EXPLORATIONS LTD. (N.P.L.) 

TRAVEL & ACCOMMODATION 
Trave l  - J.S.Vincent Expense Account 

K.A.MacLean Expense Account 
Har r ison A i  ways  
B.C.Yukon A i r  Services 
F r o n t i e r  He l icopters  
H a r r i  son Ai  rways 

Accommodation - J.S.Vincent Exp.Acct. 
K. A. MacLean Exp . Acct . 

TELEPHONE & TELEGRAPH 
Long Distance Telephone c a l l s  

SUPPLIES & MISC.  EQUIPMENT 
K.A.MacLean Expense Account 
Vancouver s t a t i o n e r s  8 Fre igh t  
Elden Exp lora t ions  
F & G D e l i v e r y  
Har r i son  Airways (F re igh t )  

ASSAY I NG 
Bondar Clegg - Inv.1922 

RENTAL OF EQUIPMENT 
Sci  n t r e x  L i m i t e d  (Magnetometer) 

CAMP SUPPORT 
J .S. V i  ncent  Exp .Acct. - Groceries 
K.A.MacLean Exp.Acct. - Groceries 
Tay lo r  & Drury 
F r o n t i e r  He l i cop te rs  - Food supply t r i p  










