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May 24, 1 9 7 2  Charles A.R. Lammle, P.Eng. 

GEOLOGY, SOIL COPPER and GROUND MAGNETICS 

DAGO - OPEN PROPERTY 
Aspen Grove 92 H 15 B. C. 

INTRODUCTION 

During May, 1972 ,  I was commissioned by WHITE 

RIVER MINES LTD., Vancouver, B. C., to carry out a prelim- 

inary exploration program on its optioned DAGO - OPEN pro- 
perty, Aspen Grove, B. C. Work carried out under this 

program consisted of the first phases of recommendations 

made in my preliminary Geological Report (April 30, 1 9 7 2 )  

on the property and included the following: 

1. Preliminary chain and compass boundary survey 
2. Line cutting - 14,3 miles 
3. Geochemical Sampling - 1 2 . 2  miles, 6 4 2  samples 
4. Magnetometer Survey - 13.5 miles 
5 .  Geological Survey & Supervision, 3 weeks. 

In addition to the above work, an induced polarization 

survey was contracted out late in the month to Seigel Asso- 

ciates, the results of which are not yet available, and a 

partial Worden Gravimeter survey was contracted to CHARLES 

A. AGER, Geophysicist#. 
P '  

The purpose of this report is to describe the sur- 

veys so far completed and their results. Conclusions and 

recommendations based on the work to date will be drawn and 

presented for consideration. 
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SUMMARY 

Geological, soil copper and ground magnetic surveys 

on Dag0 - Open property have outlined attractive geochemical 
and magnetic features north - northwest of, and along strike 
with the previously uncovered chalcopyrite - bornite - chal- 
coast& showing. Bedrock along this NNW extension is obscurred 

by overburden but favourable rock types and suspected struc- 

tural features project into the area. In addition a strong 

induced polarization chargeability with concomitant low 

resistivity have been detected in a north to NNW trending 

belt coincident with: 

(a) S o i l  copper anomaly 1400' x 500' (4 times 
background of 70 ppm) in an area of relatively 
low gravimetric readings 

apparently colinear with relatively high 
gravimetric readings 

mineralization projections. 

(b) Similar north trending ground magnetic low, 

(c) Very promising lithological, structural and 

It is concluded that the exploration results and 

correlations so far obtained are very intriguing and encourag- 

ing. Continuation of the first phase program up to and 

including diamond drill testing is warranted and necessary 

under the circumstances, 

b 
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CLAIMS 
0 

(See l o c a t i o n  map f o r  approximate per imeter  of c l a ims)  

The p rope r ty  as o u t l i n e d  by s t a k i n g  c o n f i g u r a t i o n  

sketches c o n s i s t s  of t h e  fo l lowing  claims:  
Tag - Iiecord Record D a t e  C l a i m  

CACIL) 11-22 316861M-872M -5/.9/g -5yZY *Apr. 1 8 ,  1972 (,&;I 24979 
OPEN 1-35 220283M-317M 50153 - 187 Sept .  29, 1971 

23- 54 5 2 7 3 8  - 7f9 %'y /2, 1972 

- 
DAG0 1-10 - 50609 -618 Nov. 15, 1971 &rJJ 

DayD F;e. * Staking  Date 52563 17, /y72 koty;;rn t / 
During t h e  course  of my work I examined and p r e l i m i n a r i l y  

surveyed many of t h e  claims, and a l l  appeared t o  conform 

wi th  r e g u l a t i o n s s e t  o u t  i n  t h e  B. C. Mineral  A c t .  However, 

because of t h e  long and keen competi t ion f o r  minera l  r i g h t s  

i n  t h e  a r e a , ' t h e  s t a t e  of t h e  Mining Record's map, it i s  

impossible  t o  o b t a i n  optimiQn acreage p e r  c l a i m  i n  t h e  area,  

and t h e  a c t u a l  ground he ld  by l o c a t e d  claims 'can only  be 

I 
-7 

62 

found by completely surveying a l l  bounding claims of ad jo in -  

i n g  p r o p e r t i e s .  The Open C l a i m s ,  s t aked  t o  cover a narrow 

s t r i p  of open ground, cover less ground then  t h e  number of 

claims would ind ica te .The  Dag0 claims are r e l a t i v e l y  w e l l  

s t aked .  The Dag0 11-22 on t h e  w e s t  s i d e  of  t h e  Highway i s  

a s t a k i n g  of an area shown on t h e  Recorders map t o  be s t a k e d ,  

b u t  as t h e r e  are no p o s t s  a long t h e  l i n e  supposedly claiming 

t h i s  area,  I must conclude t h e  ear l ier  s t a k i n g  - o r  t h e  

absence of it - t o  be i n v a l i d ,  and t h a t  t h e  Dag0 s t a k i n g  
- 

unquestionably holds  t h e  minera l  r i g h t s .  

I have only  surveyed t h e  claims p e r t i n e n t  t o  t h i s  

r e p o r t , L e . ,  t hose  c la ims  shown on Map 3 a t t ached .  
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The o l d  Copper Queen minera l  p rope r ty  of David 

Minera ls  nearby t o  t h e  n o r t h  has  been l e t  t o  F r o n t i e r  Explora- 

t i o n s  under an opt ion-to-purchase arrangement,  and t h a t  com-  

pany i n  t u r n  has l e t  a working o p t i o n  t o  Amax Exp lo ra t ions ,  

Inc .  Rio T in to  have a working op t ion  on t h e  Blue Jay  p r o p e r t y  

f u r t h e r  nor th .  Bethlehem Copper Corporat ion a r e  con t inu ing  

t h e i r  "Copper B e l t "  program on s e v e r a l  l a r g e  blocks of claims 

t o  t h e  n o r t h  and e a s t  of t h e  a r e a .  I n  a d d i t i o n ,  Pyramid 

Mining,Alscope Consol idated,  Payco Mines, Adonis Mines and 

o t h e r  companies and i n d i v i d u a l s  hold p r o p e r t i e s  nearby. 
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LOCATION AND ACCESS 

(Location Maps, 92 H 15, 92H/NE) 

The property spans B. C. Highway 5 at Kidd Lake, 

immediately south of Aspen Grove, B. C. The showings are 

on the west central slopes of Fairweather Hills which are 

low rolling grass-land and forested hills of this portion 
I 

of Thompson Plateau. Several old logging-ranching ~ e s s  h 

roads provide access to much of the ground. Highway distance 

to Merritt is 20 miles; Princeton, 40 miles. 

B. C. Hydro power transmission line passess imme- 

diately east of the property. Douglas Lake Cattle Company 

and other ranches hold grazing rights on surveyed land lots 

b in the area. 
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H I S T O R Y  AND PREVIOUS k7ORK 

Aspen Grove and B a t e s  Camp a r e a  w e r e  e x t e n s i v e l y  

prospec ted  i n  t h e  f i r s t  decade of t h i s  cen tury .  Abundant 

o l d  open c u t s ,  shal low s h a f t s ,  s h o r t  adits,Crown Granted 

C l a i m s  and abandonded cab ins  a t t e s t  t h e  e f f o r t s  made a t  t h a t  

t i m e  i n  t h e  sea rch  f o r  high-grade sh ipping  o r e .  Higher 

m e t a l  p r i c e s  and low-grade open-pi t  mining methods has l e d  

t o  a g r e a t  d e a l  of modern geo techn ica l  s ea rch  i n  t h e  area i n  

t h e  l a s t  15  yea r s .  Despi te  t h i s  work there has been n e g l i -  

g i b l e  product ion from t h e  area. 

A r e a  immediate t o  t h e  n o r t h  and sou th  of t h e  area 

surveyed and .desc r ibed  h e r e i n  have been s u b j e c t e d  t o  geochemical ,.. 
1 

and geophys ica l  work, b u t  t o  my knowledge t h e  Dag0 - Open 

g r i d  area w a s  n o t  p rev ious ly  tested i n  t h i s  way. I understand 

t h a t  t h e  f i r s t  mater ia l  work on t h e  area w a s  t h e  win ter t ime 

p rospec t ing  e f f o r t s  of M r .  Ed Tancowny, and t h e  t r e n c h i n g  

of t h e  area by M r .  John Tancowny i n  A p r i l ,  1 9 7 2 .  I n  l a t e  

A p r i l ,  I d i d  p re l imina ry  g e o l o g i c a l  work on t h e  area and re- 

p o r t e d  on t h e  work t o  t h a t  t i m e .  
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REGIONAL GEOLOGY 

(G.S.C. Me. 243, 249) 

Aspen Grove area of the interior copper belt is 

underlain by the economically important'upper .Triassic 

Nicola Group which locally consist of effusive and Clastic 

volcanic rocks with minor intercalated marine sediments. 

Occassional thin lenses of biohermal limestone occur in the 

submarine succession, and at times near the submarine - 
subaerial interface. During this time of volcanism the 

volcanic assemblage was invaded by stocks and batholiths, 

and the rocks yielded to these intrusions by faulting and 

folding along northerly and northeasterly axis. 

Youngerrocks - Jurassic Spence Bridge Group and 
Tertiary coal measures and lavas - overlie unconformabldy, 

in turn. 

Two major faults - Allison and Summers Creek 
1 faults - project into the area, the former likegprojects into 

Kidd Lake, the latter along the valley of Mizzezula Lake. 

Quichena fault projects from the north along Alleyne - 
Kentucky Lakes and may link with a strand of Summers Creek 

fault. There is a great deal of subsidiary longitudinal and 

transverse faulting between the major faults, 

A variety of copper occurences are associated 

with some of the faults, with some individual strata of the 

Nicola Group, and with granitic rocks intrusive into the group. 
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LOCAL GEOLOGY 

(Map 3 ,  1"=200  ' , attached) 

On the mapped portion of the property, Nicola Group 

rocks are made up of pyroclastic breccias and flows of basic 

andesites and basalts, and sediments intercalated consist of 

limy andesitic graywacke and tuff, gray coralline limestone 

and minor argillite. Generally, sedimentary rocks increase 

in relative proportion to the west (as far as the highway, at 

least). General attitude of the strata is N. 2OoW./75OE.N.E. 

Assuming a normal top-side-up succession, the older rocks 

would be the sedimentary rocks. Rock types are briefly 

described below in this assumed order of decreasing age: 

ROCK TYPES 

Tuff, Limestone, Graywacke 

The tuff consists of fine to medium grained, thin 

bedded to laminated lithic-crystal tuffs with individual 

bedding planes sometimes accentuated by ironoxides; the lime- 

stone consists of light to dark gray, relatively fresh corraline 

limestone, occasionally skarned but not recrystallized, of a 

thick bedded lensy character, undoubtedly a thin reef-like 

deposit. Volcano-clastic material falling into limy ooze and 

mud has in places created nicely preserved corals whose inter- 

polyp spaces has been infilled with tuff , and in other places 
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a d i s t i n c t i v e  c o a r s e  breccia hea led  by l i m e .  Graywacke c o n s i s t s  

of f i n e  g ra ined ,  t h i n  bedded tu f f aceous  graywacke grading  on a 

couple  of occas ions  t o  laminated black a r g i l l i t e .  

C 

Limy Andesi te  

These rocks  c o n s i s t  of dark coloured medium g ra ined  

c l a s t i c  rocks  with a carbonate  mat r ix .  Gray l imes tone  and some 

graywacke occur  i n  t h e  u n i t .  

Grav-Green Andesi te  Breccia 

Gray t o  d u l l  green coloured p y r o c l a s t i c  b r e c c i a s  

w having a g r e a t  d i v e r s i t y  of fragment c o n t e n t  and s i z e ;  ma t r ix  

and fragments a l i k e  have a g e n e r a l  a n d e s i t i c  composition; 

f r e q u e n t  ep ido te  - carbonate  s l i p s  and f r a c t u r e  f i l l i n g s .  

P u r p l e ,  Pvroxene Basa l t  

Mauve t o  d u l l  p u r p l e  amygduloiaal basa l t  studded 

w i t h  dark  green ,  m e d i u m  t o  coarse pyroxene c r y s t a l s  and carbonate-  

e p i d o t e - z e o l i t e  amygdules; appa ren t ly  sepa ra t ed  from gray-green 

breccia by i n f e r r e d  a r c u j a t e  f a u l t  ( p o s s i b l y  an unconformity) . 
I 

Dacite and B lack  Andesi te  - D i o r i t e  Breccia 

The d a c i t e  i s  an a p h a n i t i c  t o  f i n e  g ra ined  brown 
?Y 

weathering f e l d s p a t h i c  rock;  t h e  a n d e s i t e  d i o r i t e  b r e c c i a  
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consists of rounded to angular volcanic and light coloured 

granitic fragments set in a black matrix. The two principal 

areas of dacite are marginal to the breccia. Outcrop dis- 

tribution and skarning in limestone suggest and intrusive 

character for this rock unit. It is possible that these rocks 

compose a pipe-like breccia. 

Maroon Breccia 

These maroon coloured pyroclastic breccias of general 

andesitic composition apparently overlie previously described 

units (except the purple basalt) unconformably and form a late 

capping. If this is the case, these rocks likely correlate 

with the Jurassic Spence Bridge Group. 
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STRUCTURE 

The s t r u c t u r e  appears  t o  be a r e l a t i v e l y  s imple 

homocline w i t h  a t t i t u d e  N. 2OoW./75OE.N.E. 

area would be on t h e  w e s t  limb of a n o r t h  t r e n d i n g  sync l ine .  

The major n o r t h e r l y  A l l i s o n  f a u l t  l i k e l y  p r o j e c t s  i n t o  Kidd 

Lake. TWO l o n g i t u d i n a l  f a u l t s  of subord ina te  c h a r a c t e r  have 

been mapped a t  5 0  N . ,  7 +60 E. and 19 N., 8 W. coo rd ina te s  i n  

hundreds of f e e t .  The i n f e r r e d  a rcu fa t e  f a u l t  bounding p u r p l e  -’. 

b a s a l t  migh t  be an unconformity. 

Regional ly  t h e  

i 

P r i n c i p a l  j o i n t i n g  t r e n d s  N.N.W. and s u b s i d i a r y  

j o i n t i n g ,  N . E .  Minor f i s s i l i t y  occurs  i n  daci te  rocks a t  

1 6  +50 N., 12 E. 
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ALTERATION AND MINERALIZATION 

For the most part, the Nicola rocks have been 

regionally metamorphosed to the low-grade greenschist facies. 

The mafics rock constituents are commonly slightly epidotized, 

chloritized and carbonatized, and minor authigenic pyrite is 

present. On the mapped area two zones of distinctive brown 

weathering, ankeritic or sideritic looking alteration occurs, 

and there is some quartz-siderite veining. Disseminated and 

some fracture. controlled chalcopyrite-bornite-chalcocite 

mineralization with malachite and azurite occur within these 

brown carbonate weathering zones. No important argillic, 
d propylitic, potassic or silicic alterpations were found. P .  

I 

Grab samples from trench R P  (52 N. 7 +50 E.) returned A .  

assays as follows: 
Qw 

1. Qtz. carbonate skarn diss. cpy. bn. 0.32% Cu. 
2. Qtz. carbonate skarn banded cpy. 1.74% Cu. 
3 .  And. Breccia, peppered with fine black 

mineral 0.18% Cu. 

Nice disseminated flecks of native copper have 

recently been found on.the northeast corner of Open 11 Mineral 

Claim. 
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S O I L  COPPER 

Soil Character and Samplinq Details 

The portion of the property sampled extends from 

the Kidd Lake bottomlands up and over a low rolling ridge of 

Fairweather Hills. Soil profiles are best developed on the 

bottomlands where the "A" horizon may on occasion exceed 12" in 

depth. On the hillside this horizon rarely exceeds 4" in depth 

and occasionally is non-existent.' 

sampled by this survey was the top of the 'IB" horizon, or 

roughly within the top few inches of the first brown soil. 

Sampling holes were dug by mattock, generally to depths between 

8" and 12" where the soils were mostly brown gravelly silts -- 

Profile attempted to be 

podzolized glacial drift. Samples were taken by hand, placed 

in appropriately labelled craft paper envelopes, and forwarded 
w 

to Chemex Labs., Vancouver, British Columbia, for copper analysis. 

Personnel involved were E. and D. Tancowny and myself. 

Analytical Procedure 

At the laboratory the samples were dried in a warm 

air dryer, screened on 80 mesh stainless steel, and a portion 

of the undersize retained for analysis. One-half gram portions 

were digested in perchloric-nitric acid (3:l) and then diluted 

with demineralized water. Copper content was then determined 

by atomic absorption spectrophotomet 
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Resu l t s  of S o i l  Copper Survey 
(Map 4 ,  a t t a c h e d )  

Resu l t s  of t h e  survey are shown on Map 4 ,  a t tached,  

showing t h e  a rea l  d i s t r i b u t i o n  of t h e  samples,  and on Figu're 1 

(rear of r e p o r t  s e c t i o n )  which  shows t h e  cumulat ive frequency 

d i s t r i b u t i o n  of t h e  l o g a r i t m i c a l l y  c lass i f ied  data .  T h e o r e t i c a l l y ,  

t h e  loga r i thmic -p robab i l i t y  p l o t  should s e p a r a t e  log-normally 

d i s t r i b u t e d  data  i n t o  s e p a r a t e  popu la t ions ,  each popula t ion  

r e p o r t i n g  as s e p a r a t e  s t r a i g h t  l i n e s  on t h e  graph. Although 

ove r l ap  between s e p a r a t e  popu la t ions  i s  t o  be expected,  t h e  

i n t e r s e c t i o n  of t h e  s e p a r a t e  s t r a i g h t  l i n e s  can be taken  as  

popula t ion  boundaries .  

Threshold concen t r a t ion  as  determined by t h e  log- 

6 p r o b a b i l i t y  method i s  about  68ppm; 1 7  p e r  c e n t  of t h e  samples 

exceed t h a t  l eve l .  Rough contour ing  leve ls  shown on Map 4 

are a t  68ppm and a t  135ppm. 

Map 4 shows a d i s t i n c t  s o i l  copper anomaly, 1 4 0 0 '  

long  N-S by 500 ' ,  spanning 6 4  N .  68 N .  and 7 2  N.immediately 

. w e s t  of t h e  b a s e l i n e ,  and enclosed l a rge r ,  longer  area of 

lower o r d e r ,  y e t  anomalous r e s u l t s .  These  l o w e r  order r e s u l t s  

ex tend  eastwards from t h e  east  shore  of Kidd Lake f o r  i t s  

e n t i r e  length .  A second N.N.W. t r e n d  extends from Dago-Open 

showing t o  t h e  south  and encompasses t h e  former three-way 

showing. 
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GROUND MAGNETICS 
(Map 5) 

Instrument  and Survey Procedure 

T h e  i n s t rumen t  used i n  t h e  survey w a s  t he  S c i n t r e x  MP-2 

f l u x g a t e  magnetometer, an ins t rument  designed t o  measure v a r i a t i o n s  

i n  the  v e r t i c a l  component of t h e  e a r t h ' s  magnetic f i e l d .  The 

s e n s i t i v i t y  of t h e  in s t rumen t  v a r i e s  w i t h  t h e  i n s t r u m e n t ' s  s e l e c t o r  

range s e t t i n g .  S e n s i t i v i t i e s  p e r t a i n i n g  t o  t h i s  survey were 20 

gammas/scale d i v i s i o n  f o r  readings  less than  1 0 0 0  gammas and 5 0  

gammas/scale d i v i s i o n  f o r  r ead ings  exceeding 1 0 0 0  gammas. 

Instrument  o p e r a t o r  was Dan T 

myse l f .  d h  h+, &A*L .D* ~ * ~ ~ ~ n )  

&A L@LWLr ih" -Jn .  
& 

T o  f a c i l i t a t e  d i u r n a l  c o r r e c t i o n s  a c losed  loop  survey 
. of t h e  b a s e l i n e  was made f i r s t ,  and d i u r n a l  c o r r e c t i o n s  w e r e  t hen  

made f o r  t h i s  loop.  Then readings  a t  t h e  c r o s s  l i n e s  were averaged 

and used f o r  master  c o n t r o l  on each l i n e .  A l l  c r o s s  l i n e s  w e r e  then  

t r a v e r s e d  i n  i n t e r l o c k i n g  f i g u r e - e i g h t  f a sh ion  t y i n g  i n  wi th  master  

c o n t r o l  a t  each b a s e l i n e  s t a t i o n .  

Resu l t s  of Magnetic Survey 

The r e s u l t s  of t h e  

a t t ached .  A d i s t i n c t i v e  NNW 

magnetic survey  are shown on Map 5 ,  

magnetic t r e n d ,  c h a r a c t e r i z e d  by 

r e l a t i v e l y  ab rup t  2 , 0 0 0  gamma r e l i e f  i s  t h e  dominant f e a t u r e .  

Magnetics i n  t h e  Kidd Lake bottom l ands  are f l a t  and low o r d e r  a s  

a r e  those  on t h e  s t e e p  h i l l s i d e s  of t h e  n o r t h e a s t  quadrant  of t h e  
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survey a r e a .  The magnetic h ighs  c o n s i s t  of s e v e r a l ,  d i s t i n c t i v e ,  
a 

narrow e longa te  anomalies t r e n d i n g  NNW, and l e t t e r e d  on t h e  maps 

A , B , C , D  and E .  These appear s e t  on a magnetic background of 

300-400 gammas. N o  doubt t h e s e  e longa te  h ighs  r e f l e c t  bedrock of 

t h i s  d i s t i n c t i v e  magnetic s u s c e p t i b i l i t y .  

The apparent  r e g u l a r i t y  of t h i s  p a t t e r n  i s  i n t e r r u p t e d  

by t h e  magnetic a r e a  G .  T h i s  a r e a  appears  t o  be a magnet ica l ly  

d i s t i n c t i v e  p a r t  of t h e  a n d e s i t e - d i o r i t e  b r e c c i a ,  and it would 

appear t o  be s i g n i f i c a n t  i n  t h a t  t h e  s t r o n g  p o r t i o n  of t h e  s o i l  

copper anomaly t e rmina te s  a g a i n s t  t h i s  f e a t u r e  and t h e  DAGO-OPEN 

showing l i es  a d j a c e n t  t o  it. A l s o ,  very  i n t e r e s t i n g  i n t r u s i v e -  

looking  b r e c c i a  wi th  f i n e  c h a l c o p y r i t e  m i n e r a l i z a t i o n  has  been 

found as f l o a t  i n  t r e n c h  a t  56N, lW, and t h i s  f l o a t  could come from 
d 

t h i s  a r e a ,  o r  from t h e  n o r t h .  

The pu rp le  b a s a l t  and maroon b r e c c i a  u n i t s  are,  f o r  t h e  

most p a r t  magnet ica l ly  i n a c t i v e ,  and a l s o ,  copper d e f i c i e n t .  F l a t  

subdued magnetics probably r e f l e c t  i n c r e a s e d  depth of overburden i n  

t h e  bottomlands; t h e  ab rup t  r e l i e f  on t h e  h i l l s i d e s  r e f l e c t  r e l a t i v e l y  

shal low sources  f o r  t h e  magnetic response.  

The a r e a  of t h e  s o i l  copper anomaly (area X ,  Map 5) i s  

r e f l e c t e d  by low f l a t  magnetics of d i s t i n t i v e ,  r e a d i l y  o u t l i n e d  

shape. 

Area 13, c h a r a c t e r i z e d  by r e g u l a r  moderate re l ief  probably 

reflects a n d e s i t i c  rocks .  L inear  t r e n d s  I,J and K could re f lec t  

l i n e a r  s t r u c t u r a l  f e a t u r e s  such as f a u l t s .  Trcnd  K ,  as mentioned 
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below, suppor t s  a s i m i l a r  i n f e r e n c e  made by Ager from h i s  g r a v i t y  

survey.  
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GRAVITY SURVEY 
' ( M a D  3 )  

A p re l imina ry  p a r t i a l  g r a v i t y  survey w a s  commissioned 

t o  Charles  A.  Ager, g e o p h y s i c i s t ,  and h i s  p re l imina ry  r e s u l t s  

c o r r e c t e d  f o r  d r i f t ,  free a i r  e f fec t ,  Bouger e f f e c t  b u t  n o t  

T e r r a i n  e f fec t ,  are t r a c e d  on Map 3 .  From t h i s  p re l imina ry  work 

Ager i n t e r p r e t s  two f a u l t s ,  one NNW, (mag. t r e n d  K) t h e  o t h e r  

NE, and both are suppor ted  by ground magnetic f e a t u r e s .  

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

i n t e r s e c t i o n  of Ager 's  f a u l t s ,  t h i s  l o w  and i n t e r s e c t i o n  be ing  

conspicuously i n  t h e  area of b e s t  s o i l  copper .  A l s o  of p a r t i c u l a r  

i n t e r e s t  i s  t h e  g r a v i t y  h ighs  ( loca l i t i es  R) which ,  a l though 

inadequate ly  de f ined  by t h e  l i m i t s  of t h e  survey appear  t o  

correlate  one f o r  one w i t h  a b e l t  of s t r o n g  c h a r g e a b i l i t y  - l o w  

r e s i s t i v i t y  response f r o m  t h e  p re l imina ry  I. 'P. data. This  

g r a v i t y  t r e n d  might p r o j e c t  sou th  t o  Dago-Open showing. 

Another f e a t u r e  of p a r t i c u l a r  i n t e r e s t  i s  the e a s t e r l y  

t r e n d i n g  g r a v i t y  low along l i n e  68N. I t  i s  l i k e l y  s i g n i f i c a n t  

t h a t  t h e  chalcocite showings a t  72N, 1 3 E ;  and a t  67N, 1E are on 

t h i s  t r e n d  as i s  some of t h e  h i g h e s t  s o i l  copper concen t r a t ion .  

A con ten t  of s u l p h i d e s  i n  rock would be an obvious 

exp lana t ion  of t h e  g r a v i t y  high t r e n d  R and c o i n c i d e n t  h igh  

c h a r g e a b i l i t y  - l o w  r e s i s t i v i t y  response.  A l s o ,  open spaces  

due t o  f r a c t u r i n g  a t  67N, 6W would be  an obvious exp lana t ion  

f o r  t h e  g r a v i t y  low a t  t h a t  l o c a l i t y ,  and of cour se ,  such 
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cond i t ions  would be conducive t o  minera l  d e p o s i t i o n .  
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INDUCED POLARIZATION SURVEY 

An induced p o l a r i z a t i o n  survey has  been completed 

S e i g e l  Assoc ia tes  on t h e  c r o s s l i n e s  from 8 8 N  t o  2 4 N  on t h e  e a s t  

s ide  of Kidd Lake bot tomlands,  and on t h e  t i e  l i n e  immediate t o  

Kidd Lake on t h e  e a s t .  A t  t i m e  of w r i t i n g  I have only pre l iminary  

f i e l d  knowledge of t h e  r e s u l t s  b u t  i t  i s  c l e a r  t h a t  t h e r e  i s  a 

s t r o n g  c h a r g e a b i l i t y  response wi th  concomitant low r e s i s t i v i t y  

a long and p a r a l l e l i n g  t h e  n o r t h - e a s t  p o r t i o n  of Kidd Lake. 

anomaly extends from 8 4 N  t o  a t  l e a s t  6 0 N ,  has  an apprec i ab le  

The 

w i d t h  of 1 , 0 0 0 '  o r  so, and reaches  chargeabi l i t ies ,  f o r  t h e  most 

p a r t ,  i n  t h e  o r d e r  of 30 mi l l i s econds .  Induced p o l a r i z a t i o n  

readings  drop o f f  east  of t h e  mid-part o f  t h e  l a k e ,  and p i ck  up 

i n  a lower,  more i r r e g u l a r  f a s h i o n  t o  t h e  s o u t h e a s t  of t h e  l ake .  
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GEOTE CHNICAL CORRELATIONS 

A remarkable c o l l e c t i o n  of e i ther  c o i n c i d e n t  o r  

c l o s e l y  c o r r e l a t i n g  g e o l o g i c a l ,  geochemical and geophys ica l  

parameters  have been de f ined  by t h e s e  surveys .  These a r e :  

1. P r o j e c t i o n  of a l t e r a t i o n  - m i n e r a l i z a t i o n  
b e l t  of Dago-Open showing a long  e a s t  and 
no r th  boundaries  of a n d e s i t e - d i o r i t e  breccia 
u n i t  ( p i p e ? ) .  

2 .  S o i l  copper anomaly, 4 t i m e s  background 
1 , 4 0 0  x 5 0 0 ' ,  i n  covered bottomlands t h a t  
could o v e r r u l e  geochemical e f f e c t i v e n e s s .  

3 .  D i s t i n c t i v e  magnetic low wi th  r e a d i l y  
o u t l i n a b l e  shapes .  

4 .  Gravi ty  low a t  i n f e r r e d  f a u l t  i n t e r s e c t i o n s  
beneath a r e a  of h igh  s o i l  copper;  g r a v i t y  
high appa ren t ly  matching c h a r g e a b i l i t y  h igh  - 
r e s i s t i v i t y  low. 

5 .  Impressive c h a r g e a b i l i t y  anomaly a t  l e a s t  
3 , 0 0 0 '  long  by about  1 , 0 0 0 '  wide. 

T h i s  l i s t  of  c o r r e l a t i n g  d a t a  i s  apprec i ab ly  more 

than one g e n e r a l l y  encounters  du r ing  p re l imina ry  e x p l o r a t i o n  

work of t h i s  s o r t .  
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CONCLUSIONS AND RECOMMENDATIONS 

An ou t s t and ing  e x p l o r a t i o n  t a r g e t  has  been de f ined  on 

White R i v e r  Mines' Dago-Open proper ty  a t  Aspen Grove. The degree 

of c o r r e l a t i o n  of a l l  geo techn ica l  f a c t o r s  so  f a r  def ined  over  

t h e  t a r g e t  e a s t  of t h e  n o r t h  p o r t i o n  of Kidd Lake, under covered 

ground, j u s t i f i e s  and n e c e s s i t a t e s  con t inua t ion  and completion of 

t h e  f i r s t  phase program as o r i g i n a l l y  recommended. One might 

expec t  f a i r l y  heavy d r i l l i n g  expendi tures  dur ing  a second phase 

program, b u t  t h e  planning f o r  such a program should  a w a i t  r e c e i p t  

i 
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C H A R L E S  A .  R .  LAMMLE,  P .  E N G .  Aspen Grove, B .  C . ,  
July 4 t h ,  1972. 

bih i  t e  River Mines L t d .  ( N P L )  
Dag0 - Open Mineral Claims 
Aspen Grove, 92 H 15,  B .  C .  

PROGRESS REPORT MAY 27 - JULY 4 ,  1972 

Foll owing completion of techni cal l y  encouragi ng and 

1 copper, ground magnetic, and induced i n t r i g u i n g  geological , so 

pol a r i  z a t i  on surveys , and 

property (described i n  my 

l imited gravi ty  work on the  s u b j e c t  

repor t  o f  May 24th , 1972) White River Mines 

L t d .  (NPL)'begun, and of this  d a t e ,  continue a diamond d r i l l  t e s t i n g  

program under my d i r e c t  supervis ion.  All of th i s  exploratory work 

i s  being c a r r i e d  out  i n  accordance w i t h  o r ig ina l  recommendation made 

i n  my preliminary examination r e p o r t  o f  April 30th,  1972. 

Because o f  e a r l y  encouraging r e s u l t s  from the d r i l l  t e s t i n g ,  

Wnite River Mines L t d . ,  authorized three wire- l ine  diamond d r i l l s  on 

the property - a Longyear 34, a Longyear 38 and a Boyls 17A. 

progress o f  these machines i s  outl ined below: 

The 

.. . . .. . . 2  

.. . 
I .  
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T A B L E  OF D R I L L I N G  PROGRESS 

Dri 11 On Property Days Hole Footage 

"34 'I May 25 41 1 147 Final 
2 633 Final 
7 399 Dr i l l i ng  

1179 - 29 f t / day  

" 38 'I 

"1 7A"  

June 3 31 3 65 Final 
4 639 Final 
6 453 Final 
8 706 Final 

10 304 Dr i l l i ng  

2167 - 70 f t / day  

June 13 22 

Total Footage t o  Ju ly  4 t h ,  1972 

5 397 Final 
9 216 Dr i l l i ng  

613 - 28 f t /day  

3959 

A1 1 of the  machines have experienced techni cal  problems 

in  c o l l a r i n g ,  and i n  d r i l l i n g  s p e c i f i c  sec t ions  o f  blocky ground.  

In add i t ion ,  each machine has had down time due t o  breakdown or other 

mechanical or labour d i f f i c u l t i e s .  These d i f f i c u l t i e s  a r e  made evident  

by the  d a i l y  footage rate tabula ted  in  the above t ab le .  

I n i t i a l  r e s u l t s  from Holes 72-2,  72-5 and 72-7 have been 

encouraging . 
Hole 72-2 yielded two sec t ions  of copper mineral izat ion (chdcopyri t e ,  

305'  - 325' ( 2 0 ' )  Assays n o t  y e t  ava i l ab le  

and bo rn i t e  - chalcopyrite r e spec t ive ly )  : 
50 '  - 8 5 '  ( 3 5 ' )  0.37% C u  

Hol e 72-5 y i  e l  ded one sec t ion  of  low grade mineral i z a t i  on 
(1 coci t e  , chal copyri ' te,  b G r n i  t e ,  n a t i  v2  copper and malachite) 

20' - 102' ( 8 2 ' )  Assays n o t  y e t  ava i l ab le  

Hole 72-7 y ie lded  two sec t ions  of minera l iza t ion  (cha lcopyr i te )  
98'  - 128' ( 3 0 ' )  Assays avai 1 ab1 e i n  Vancouver 

204' - 230' ' (26 ' )  Assays a v a i l a b l e  i n  Vancouver 

. .... ... 3 
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The copper mineral izat ion i n  72-2 i s  i n  a breccia composed 

of leucocra t ic  d i o r i t e  porphyry fragments s e t  i n  a dark m a t r i x ,  and 

a l s o  i n  unaltered l i g h t  green andes i te ;  mineral izat ion i n  72-5 i s  i n  

l imestone, the nat ive copper being w i t h i n  20' o f  a s t rong f a u l t  a t  102-105' 

below which mineral izat ion i s  absent ;  and mineral izat ion i n  72-7 i s  i n  a 

contorted sequence of sedimentary rocks consis t ing of  white t o  l i g h t  

gray tuffaceous s i  1 t s  tone , 1 i g h t  gray vol cani c wacke, and black argi  11 i t e  

which i s  of ten  crushed and sheared i n t o  g r a p h i t i c  a r g i l l i t e .  

amounts of copper were cored i n  holes 72-1, 72-3, 72-4, and 72-10. 

Trace 

:'The technica l ly  successful and important discovery of this  - 
type of copper mineral izat ion i n  such a disconcert ing v a r i e t y  of rock 

types i s  unique i n  the Aspen Grove area .  

mineral izat ion data  b r o u g h t  t o  l i g h t  by the d r i l l i n g  has necess i ta ted  

changes i n  the or ig ina l  geol ogi cal  i n t e r p r e t a t i  on ( r e p o r t  of May 24th,  

1972) and a t  the present  s tage  of  explora t ion ,  a t  the l e a s t ,  leads t o  a 

s t r u c t u r a l  and 1 i thologi cal p i c t u r e  very poorly understood. /The 

assoc ia t ion  of the bes t  copper sec t ions  t o  da te  w i t h  g r a p h i t i c  a r g i l l i t e  

opens the  p o s s i b i l i t y  of f inding such mineral izat ion w i t h i n  any zone of 

such l i tho logy  on the property.  

l i t h o l o g i c a l  units o f  exploratory intrigue from which a t t r a c t i v e  

Li thological  and 

s 

Addit ional ly ,  one of the pr incipal  

mineral 

remains 

mineral 

zed f l o a t  has been found - the  black andes i te  - d i o r i t e  breccia  - 
untested by diamond dri 11 4 

Because of the possi b i  1 i t i e s  of  f i n d i n g  addi t i  ona 

za t ion  on the property,  and because o f  the  remaining 

copper 

untested 

geotechnical intrigue on the property,  i t  i s  my recommendation t h a t  

the present  diamond d r i l l i n g  be continued w i t h  a t  l e a s t  two machines. 

Percussion d r i l l i n g  has been recommended e a r l i e r ,  b u t  because o f  the 

. . . .. .4 
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necessi ty  of obtaining as c l e a r  a geological p ic ture  as possible  a t  

t h i s  s t a g e ,  I would delay such percussion d r i l l i n g  t o  a l a t e r  da te  

d e s p i t e  the re1 a t i  ve economy involved. Percussion d r i  11 i n g  could be 

employed a t  a l a t e r  da te  when the geological p ic ture  i s  s u f f i c i e n t l y  

e l  uci dated.  

The amount of d r i l l i n g  warranted under the present  

circumstances i s  a matter of personal judgment  and wi l l  change from 

day t o  day depending u p o n  r e s u l t s .  

l e a s t  $40,000.00 be a l o t t e d  for the continuation of the present  

diamond dri 11 t e s t  program. 

However I would advise t h a t  a t  
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Charles A. R. Lammle, P. Eng. July 27, 1972 

WHITE RIVER MINES LTD (NPL) 
DAGO-OPEN MINERAL CLAIMS 
ASPEN GROVE 92 H 15 B.C. 
EXPLORATION SUMMARY TO JULY, 1972 

Diamond drilling on the subject property terminated July 21, 

1972 after a total of 6318 feet in fourteen holes was completed. Five 

relatively short sections of good copper mineralization were cored in 

holes 72-2, 72-5 and 72-7, but all ensuing holes failed to intersect any 

material copper mineralization. 

the core has provided explanation for most of the intriguing anomalies 

found on the property by the preliminary surveys. 

Geological information obtained from 

The preliminary work 

program was found to be valid and technically successful, but unfortunately, 

the amount of mineralization found was insufficient to permit classing 

the program as economically successful. 

Complete details of the drilling are tabulated on the following 

page : 

I 



Rig Hole 

34 72-1 
34 72-2 
34 72-7 

17A 72-5 
1 7 A  72-9 

38 72-3 
38 72-4 
38 72-6 
38 72-8 
38 72-10 
38 72-11 
38 72-12 
38 72-13 
38 72-14 

WHITE RIVER MINES LTD. 
DAGO-OPEN DRILL HOLE DATA 

Departure C o l l a r  Elev.  I n t e r s e c t i o n  D i p  Length L a t i t u d e  

--- Vert 14 7 68 + OON 3 + 40W 3470 
53 6 33 72 + 56N 2 + 08W 3506 (50-85) (305-320) 

Vert 399 72 + 56N 2 + 05W 3506 (95-125) (205-230) 
1179 

3524 (50-102) 50 397 76 + 27N 2 + 85W --- Vert - 387 76 + 27N 2 + 82W 3524 
7 84 

52 
53 
50 
50 
47 
49 
49 
52 
48 

65 
639 
453 
7 06 
482 
492 
461 
557 
500 

4355 

50 + 02N 
68 + OON 
68 + OON 
5 1  + 40N 
59 + 45N 
59 + 45N 
55 + 48N 
80 + OON 
6 1  + 52N 

7 + 38E 
0 + 48W 
0 + 35w 

11 + 52E 
1 + 70W 
1 + 80W 
0 + 03E 
2 + 92W 
6 + 93W 

3684 
3533 
3533 
3789 
3480 
3480 
3530 
3525 
3428 

6318 

Note: C o l l a r  e l e v a t i o n s  by brunton l e v e l l i n g  from assumed e l e v a t i o n  a t  72-1. 
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Hole 72-2 cored chalcopyrite and bornite sections, respectively, 

in andesite and breccia rocks as follows: 

- 72-2 50 - 85' (35') 0.38%Cu 
305 - 320' (15') 1.45%Cu (Au & Ag values) 

Hole 72-7 cored the following chalcopyrite sections in graphitic 

argillite and tuffaceous greywacke: 

- 72-7 95 - 125' (30') 1.4O%Cu 
205 - 230' (25') 0.78%Cu (Ag values) 

Hole 72-5 cored the following chalcocite, chalcopyrite, bornite 

and native copper section in coralline limestone: 

- 72-5 50 - 102' (52') 0.83%Cu 

During detailed logging of the cores, trace amounts of copper 

mineralization was observed in most of the other holes. 

The drilling has provided satisfactory explanation for the 

geochemical and geophysical anomalies previously found on the property. 

The soil copper anomaly is clearly related to the copper mineralization 
6 -- _- 

discovered beneath the soils, and slightly to the north of the anomaly. 

This mineralization probably contributes, at least partly, to the gravity 

high at the geochem high. The low magnetics in the area of the minerali- 

zation is clearly due to the sedimentary tuffaceous greywacke and larni- 

nated argillite. 

in the cored sections of various volcanic rocks, and this has been mea- 

sured by Charles Ager, geophysisist. 

with argillite and graphitic argillites clearly is the material causing the 

high induced polarization chargeability and concomitant low resistivity. 

Nonnal variations in magnetic susceptibility were found 

Copper and iron sulphides together 

The drilling has led to considerable reinterpretation of geologic 

fearures as preliminarily mapped. Firstly, the northerly projection of 
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t h e ' b l a c k  andes i t e  - d i o r i t e  b recc ia  u n i t  was found t o  be s t r u c t u r a l l y  

c u t  o f f ,  and laminated t u f f  - greywacke - a r g i l l i t e  rocks were found 

along t h i s  pro jec t ion .  Secondly, t h e  black andes i t e  - d i o r i t e  b recc ia  

w a s  found t o  be of py roc la s t i c  - sedimentary o r i g i n  and w a s  determined 

t o  be r e l a t i v e l y  shallow i n  depth. 

carbonate  a l t e r a t i o n  and assoc ia ted  copper minera l iza t ion  of t h e  DAGO- 

OPEN showing w a s  found t o  be a r e l a t i v e l y  shallow s u r f i c i a l  f e a t u r e ,  

ho le  72-8 having passed beneath t h e  width of t h e  showing. Fourthly,  

t h e  maroon andes i t e  flow b recc ia  l i t h o l o g i c a l  u n i t  w a s  found t o  be deep 

sea ted  and s t e e p  dipping r a t h e r  t h a t  a poss ib ly  younger f l a t  capping - 

Third ly ,  t h e  brown - weathering 

i t  probably r ep resen t s  a f a c i e s  change of t h e  gray - green a n d e s i t e  

b recc ia  u n i t .  

Also,  some aer ia l  magnetics revealed t o  myself and C.  Ager, 

show a remarkably long c u r v i l i n e a r  magnetic low along B.C. Highway 5. 

The lowest p a r t  of t h i s  many - m i l e s  long anomaly i s  beneath Kidd Lake. 

Hole 14  p a r t l y  t e s t e d  t h i s  anomaly, and showed greywacke and limy gra- 

p h i t i c  a r g i l l i t e s  of very low magnetic s u s c e p t i b i l i t y  t o  be t h e  source 

of t h i s  aeromag (and a l s o  groundmag) low. It is  now c l e a r l y  ev ident  

t h a t  a long,  narrow sedimentary horizon i n  t h e  Nicola rocks,  r e l a t i v e l y  

incompetent with respec t  t o  t h e  ad jacent  vo lcanic  b recc ia s ,  i n  p a r t  

deformed and block f a u l t e d ,  is  respons ib le  f o r  t h e  low magnetics i n  t h e  

v i c i n i t y  of t h e  property.  

The source of t h e  copper minera l iza t ion  discovered by d r i l l i n g  

It is  my opinion t h a t  t h e  copper on t h e  property is  not  e n t i r e l y  clear. 

has  syngenet ic  a f f i n i t i e s .  i I be l i eve  t h a t  t h e  copper w a s  der ived i n  p a r t  
I 

I 
! 

from hot  vo lcanic  ash f a l l i n g  i n t o  shallow - water c o r a l  r e e f s ,  and i n  
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p a r t  from biohermal a c t i v i t y .  

t h e  ash  by t h e  warmed b r ines  would c o l l e c t  i n  t h e  l imestone,  and i n  the  

t u f f s  much as i t  is observed i n  these  rocks.  Subsequent metamorphism 

and deformation would have caused a degree of remobi l iza t ion ,  a l s o  a8 

is evident  i n  the  cores .  

S m a l l  amounts of copper d isso lved  from' 

In conclusion,  i t  is my opinion t h a t  t he  p a r t  of DAGO-OPEN 

proper ty  explored has  been w e l l  and adequately t e s t e d  f o r  commercial ton- 

nages of copper bear ing rock. Unfortunately t h e  amounts of such rock 

found are too small t o  be considered ore .  Although the  b e s t  and obvious 

exp lo ra t ion  p o s s i b i l i t i e s  have been t e s t e d ,  t h e r e  remain l e s s e r  un tes ted  

exp lo ra t ion  p o s s i b i l i t i e s  on t h e  property.  For t h i s  reason t h e  proper ty  

should be maintained i n  good standing.  Explorat ion work being c a r r i e d  

ou t  by l a r g e  companies on ad jo in ing  and nearby p r o p e r t i e s  could y i e l d  

r e s u l t s  t h a t  would a f f e c t  t h e  DAGO-OPEN property.  

t h a t  promising r e s u l t s  from neighbouring work prograhs,  now o r  i n  t h e  

f u t u r e ,  would j u s t i f y  a d d i t i o n a l  work on untes ted  p a r t s  of t h e  property.  

It is conceivable  

Respect f u l l y  submit tgd/) 

Charles A .  R&E!g/- 
Ju ly  27, 1972 
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