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SUMMARY 

A re-examination of  g r a v i t y  d a t a  over Porker C l a i m  a t  Hulse Lake, 

.Y.T. has  been undertaken by us  wi th  a  view t o  d e f i n i n g  t a r g e t  

a r e a s  of p o t e n t i a l  economic i n t e r e s t .  Af te r  g iv ing  c l o s e  

a t t e n t i o n  t o  e l e v a t i o n  and t e r r a i n  e f f e c t s ,  and by minimizing 

t h e s e  t o  t h e  b e s t  of our  a b i l i t y ,  w e  have prepared a r e s i d u a l  

g r a v i t y  map which we be l i eve  shows only  g r a v i t y  f e a t u r e s  which 

have t h e i r  o r i g i n s  wi th in  t h e  bedrock. Three of t h e  anomalies 

v~hich  appear i n  t h i s  map i n  our  view have d e f i n i t e  p rospec t ive  

i n t e r e s t ,  and m e r i t  some s o r t  of follow-up i n v e s t i g a t i o n .  
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INTRODUCTION 

In accordance with our telephone agreement of December 5th, 

we have undertaken a re-examination of gravity data at Hulse 

. Lake, Y.T., which you obtained for your client, Archer, Cathro 
and Associates, Limited of Vancouver. 

The maps and other data which you sent to us reached us on 

December 16th, and we commenced working on the project during 

that same week. 

On January 29th, we requested Archer, Cathro and Associates by 

telephone to send us additional geological information to 

facilitate our final interpretation. These data arrived at 

our offices on February 3rd. 

Our instructions, according to our understanding, were to examine 

the gravity data for evidence of possible massive sulphide 

mineralization, and wherever possible, to estimate volumes, 

depths and tonnages. 



D E S C R I P T I O N  O F  T H E  AREA 

The area that is covered by this survey, known as Porker 

Claims, is a rolling tract of land measuring approximately 

11,200 feet NS by 9,600 feet EW, and is centred roughly at 

60° 311N, 1270511w. It is underlain entirely by late 

Precambrian sediments of coarse clastic to'argillaceous 

textures, calcareous in part, which have been subjected to 

low grade regional metamorphism generally, and which locally 

have undergone marked hydrothermal alteration. A north- 

trending zone of siderite-limonite gossans and highly 

silicified metasediments traverses the area. Some quartzite 

breccia has been encountered by drilling along this zone, 

indicating possible faulting. The rocks appear to be 

abundantly mineralized in places. 
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GRAVITY SURVEY 

The survey s p e c i f i c a t i o n s  and t h e  procedures t h a t  were used 

i n  acqu i r ing  t h e  d a t a  and i n  preparing t h e  Bouguer g r a v i t y  

map a r e  descr ibed  i n  t h e  r e p o r t  which you suppl ied  t o  

Archer, Cathro and Associates ,  a  copy of which you have a l s o  

forwarded t o  us.  I n  o rde r  t o  make our  r e p o r t  f u l l y  s e l f -  

contained,  w e  have taken t h e  l i b e r t y  of reproducing your 

r e p o r t  i n  an appendix. 

It appears  obvious t h a t  a  high degree of c o r r e l a t i o n  e x i s t s  

between t h e  Bouguer g r a v i t y  va lues  and t h e  e l e v a t i o n s .  This  

was v e r i f i e d  i n  some p r o f i l e s  and s c a t t e r  diagrams which w e  

prepared dur ing  our  e a r l y  a p p r a i s a l  of t h e  d a t a .  U n t i l  t h i s  

c o r r e l a t i o n  is  removed, it i s  v i r t u a l l y  impossible t o  pe rce ive  

those  f e a t u r e s  i n  t h e  g r a v i t y  map which might have economic 

s ign i f i cance .  Accordingly, much of our  e f f o r t  has  been d i r e c t e d  

toward a  b e t t e r  sepa ra t ion  of subsurface from topographic 

e f f e c t s  i n  t h e  g r a v i t y  da ta .  
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DESCRIPTION OF TECHNIQUES USED 

h e x a c t  approach t o  t h e  problem of e l imina t ing  topographic 

e f f e c t s  would be t o  c a l c u l a t e  t h e s e  e f f e c t s  by d i g i t a l  

techniques a t  each g r a v i t y  s t a t i o n .  To do t h i s ,  however, 

would r e q u i r e  having a much more d e t a i l e d  topographic survey 

than  i s  a v a i l a b l e .  I t  would a l s o  be very expensive. 

Accordingly, w e  opted f o r  us ing  s impler ,  l e s s  accura te ,  b u t  

much less expensive methods. 

The f i r s t  s t e p  t h a t  we undertook was t o  re-examine c a r e f u l l y  

t h e  e l e v a t i o n  f a c t o r  (more s p e c i f i c a l l y ,  t h e  Bouguer d e n s i t y  

va lue)  t h a t  was used i n  reducing t h e  da ta .  We d i d  t h i s  on 

s e v e r a l  of t h e  survey l i n e s .  It appeared t h a t  lowering t h e  

d e n s i t y  from 2.6  g/cc t o  2 . 4  g/cc e f f e c t e d  some improvement 

i n  c e r t a i n  p a r t s  of t h e  a r e a ,  notably over t h e  high ground 

near  t h e  n o r t h e a s t  corner ,  and accordingly we re -ca lcu la ted  

a l l  of t h e  g r a v i t y  va lues  us ing  t h e  lower d e n s i t y  value.  We 

d i d  n o t  contour t h e  new set of g r a v i t y  va lues ,  however, 

because although i n  some reg ions  they appeared t o  be l e s s  

c o r r e l a t e d  with t h e  e l e v a t i o n s  than t h e  o r i g i n a l  s e t ,  i n  o t h e r s  

they  appeared t o  be more s t r o n g l y  c o r r e l a t e d  than  before ;  and 



in any event, they still contained an unacceptable degree of 

roughness.. Moreover, we disliked using a Bouguer density value 

as low as 2.4 g/cc in an area of altered Precambrian sediments. 

The re-calculation of the Bouguer gravity values was a useful 

exercise nonetheless, because it enabled us to see at a 

glance which features in the original data are most susceptible 

to change (either up or down) with changes in our assumption 

of Bouguer density. Those which have a high degree of 

sensitivity to changes in the Bouguer correction are automa- 

tically suspect. More than likely these are associated with 

surficial causes, be they glacial deposits or bedrock elevation 

changes. By comparing the two sets of Bouguer gravity profiles 

we were able to eliminate many of the smaller wrinkles, and 

at the same time we were able to determine an "uncertainty 

envelope" which permitted us to perform a certain amount of 

smoothing without risking loss of significant information. 

The second step was a little unorthodox. The scatter diagrams 

referred to earlier revealed that the Bouguer gravity values and 

the elevations were strongly correlated, but that the correlation 

was non-linear. This is not surprising if one considers that 

terrain effects generally increase with elevation above the 

datum base, usually being greatest at summits of hills and 

least in broad valleys. Accordingly, we tried adding a quadratic 



2 (h ) term t o  t h e  e l e v a t i o n  c o r r e c t i o n ,  t h e  purpose of 

which was t o  t ake  o u t  t h e  bulk of t h e  t e r r a i n  e f f e c t .  The 

c o e f f i c i e n t  of t h i s  term was determined empi r i ca l ly  from 

' the  d a t a .  Fig. 1 i l l u s t r a t e s  how t h i s  technique was 

e f f e c t i v e l y  a b l e  t o  e l i m i n a t e  most of  t h e  t e r r a i n  e f f e c t  

on l i n e s  140N and 148N t h a t  i s  caused by t h e  l a r g e  h i l l  of  

q u a r t z i t e ,  and how an anomaly of p o s s i b l e  subsurface o r i g i n  

was r e t r i e v e d  which might o therwise  have been l o s t  i n  t h e  

negat ive  f e a t u r e .  This process  was appl ied  t o  t h e  d a t a  

nor th  o f  l i n e  1 2 4 N  only.  One must t a k e  s p e c i a l  c a r e  i n  

us ing  such ad hoc procedures n o t  t o  apply them t o o  f a r  

from t h e  p a r t i c u l a r  d a t a  s e t  from which they have been 

determined. W e  f e l t  t h a t  south o f  l i n e  124N, t h e  topo- 

graphic  su r face  was s u f f i c i e n t l y  smooth t h a t  s p e c i a l  

procedures of t h i s  kind were unnecessary. 



RESULTS 

The r e s u l t s  of t h e  work j u s t  descr ibed a r e  presented  i n  

Figs.  2 and 3 (map pocke t ) .  The f i r s t  (Fig.  2 )  shows 

contours  of  t h e  genera l i zed ,  r eg iona l  Bouguer g r a v i t y  f i e l d  

which w e  were a b l e  t o  develop a f t e r  removing t h e  bulk  o f  t h e  

e l e v a t i o n  and t e r r a i n  e f f e c t s  from t h e  da ta .  This  g r a v i t y  

p a t t e r n  r e l a t e s  t o  la rge-sca le  and very probably deep-seated 

reg iona l  geologic  changes, and i s  of no d i r e c t  e x p l o r a t i o n  

i n t e r e s t .  Also shown i n  Fig.  2 a r e  p r o f i l e s  of t h e  r e s i d u a l  

g r a v i t y  f e a t u r e s  which withstood t h e  tests descr ibed  e a r l i e r ,  

and which w e  t h e r e f o r e  be l i eve  a r e  l i k e l y  t o  be caused by 

d e n s i t y  changes occurr ing  beneath t h e  bedrock su r face .  Not 

shown i n  Fig.  2 a r e  r e s i d u a l  negat ive  f e a t u r e s  which i n  our  

opin ion  a r e  r e l a t e d  t o  e l e v a t i o n  changes ( p a r t i c u l a r l y  those  

of a  l a t e r a l l y  r e s t r i c t i v e  k i n d ) ,  and which a r e  t h e r e f o r e  

suspected of being s u r f i c i a l  i n  o r i g i n .  Fig.  3 p r e s e n t s  t h e  

r e s i d u a l  g r a v i t y  anomalies i n  contour form. 

Figs .  2 and 3 show a number of  th ings .  The d i s p o s i t i o n  of 

r e s i d u a l  anomalies a long f a i r l y  well-defined l o c i  sugges ts  

t h a t  s t r u c t u r e  may have played a  r o l e  i n  t h e  l o c a l i z a t i o n  of 



denser mate r ia l s .  Based upon t h e  geological  map supplied t o  

us ,  w e  have l i t t l e  h e s i t a t i o n  i n  sketching a l i n e a r ,  nor th  

t o  nor theas te r ly  t rending s t r u c t u r e  through t h e  c e n t r a l  p a r t  

of t h e  a rea ,  which probably represen t s  a  f a u l t  o r  a  con tac t  zone. 

This zone i s  ind ica ted  by a small  drop i n  g r av i t y  (o f ten  l e s s  

than 0.3 m i l l i g a l )  which i s  sharply  loca l i zed  on most of t h e  

E-W l i n e s ,  and which we suspect  may be due t o  a  l o c a l  reduct ion  

i n  t h e  dens i ty  of t h e  bedrock caused by b recc ia t ion  o r  

myloni t iza t ion  accompanied by leaching. 

With somewhat less assurance, we have drawn th r ee  o the r  s t r u c t u r a l  

l i n e s  based upon t h e  g r av i t y  res idua l s .  A l l  of these  appear a s  

l i n e s  of con tac t  between ma te r i a l s  having small  bu t  s i g n i f i c a n t  

d i f f e r ences  i n  t h e i r  formation bulk d e n s i t i e s .  There is ,  a s  

f a r  a s  w e  a r e  aware, no d i r e c t  evidence f o r  these  con tac t s  o the r  

than i n  t h e  g r av i t y  da ta .  A l l  t h r e e  occur i n  a r ea s  where t h e r e  

i s  very l i t t l e  outcrop. 

t h e r e  i s  a number of s p e c i f i c  f ea tu r e s  which m e r i t  d i scuss ion.  

Anomalies A ,  D, and F. These t h r e e  r e s idua l  anomalies, ranging 

i n  amplitude from 0.6 t o  about 1 m i l l i g a l ,  l i e  on a well-defined 

a r c  passing ac ross  t h e  northwest corner  of t h e  survey a rea .  The 

anomalies a r e  genera l ly  broad and smooth. Analysis of these  

f ea tu r e s  has f a i l e d  t o  produce any reasonable es t imates  of t h e  



depths or the densities of the anomalous materials. Our 

calculations tend to indicate depths well in excess of 

150 feet; and if these estimates are even roughly correct, 

the volumes of rock must be such (allowing for reasonable 

values of the excess density) that it appears unlikely that 

they are expressions of sulphide mineralization. We accordingly 

put a low priority on these anomalies unless they can be 

supported by additional geophysical work. The reconnaissance 

gravity data by themselves do not qualify these features as 

definite economic prospects. 

Anomaly B. In our opinion, this is a feature having decidedly 

interesting potential. Analysis indicates that this anomaly 

fits reasonably well to a tabular body dipping to the east 

(at about 50°-60°), with a moderate strike length (roughly 

800 feet), a depth extent of roughly 400 feet, and a depth 

of burial of about 55-70 feet. The true thickness is indicated to 

be in the range 100--'I40 feet and the excess density around 

Assuming an average bulk density of 2.6 gm/cc for the surrounding 

sediments, the indicated bulk density of the anomalous material 

would be 3.8 - 4.0 gm/cc, which corresponds with a rock that 
is 40% - 50% sulphides by volume. The data are not sufficient 

to work out a probable tonnage with any confidence, but using 

the approximate figures we have just given it would appear that 



the total mass could be in the vicinity of 4 x lo6 tons, and 

larger than this if the body has a longer strike length than 

we have estimated. We wish to stress that the figures we have 

given can be regarded only as very crude, being the best that 

we can obtain from very limited data upon which we have done 

some smoothing. The most uncertain of our estimates are the 

depth extent and the thickness, although the range of the 

latter is constrained somewhat by our estimate of 165 - 175 gm-ft/cc 
for the product of excess density and thickness, which estimate 

we consider to be reasonably good. 

Anomaly Ct. has similar characteristics to Anomaly B. It fits 

to a tabular body that is roughly 800 feet in length, dipping 

60°-70° to the east, with a depth extent of roughly 400 feet 

and a depth of burial of about 100-130 feet. The true thickness 

is indicated to be approximately 150-200 feet, and the excess 

density in the range 1.5 - 1.8 g/cc, giving a net bulk density 
of 4.1 - 4.4 g/cc, or a sulphide equivalent of 50% - 60% by 
volume. Based on these figures (which admittedly are rather 

crude), the total mass could be in the vicinity of 7 x 10 
6 

tons. 

Anomaly E fits to a very long (about 2,000 feet), steeply 

dipping (about 8 0 O ~  - go0) tabular mass which lies at a fairly 

shallow level (about 40-60 feet) and which has only a moderate 

depth extent (approximately 200 feet). The indicated thickness 

is about 150 feet, more or less, and the excess density is 



about  1.3 - 1.7 g/cc. The anomaly does n o t  maintain a continuous 

amplitude along i t s  s t r i k e ,  which sugges ts  t h a t  t h e  denser  rocks 

a r e  formed i n t o  d i s c r e t e  t a b u l a r  masses o r  l enses .  The i n d i c a t e d  

volumes and d e n s i t i e s  of t h e s e  l e n s e s ,  t h e  p a t t e r n  of t h e i r  

occurrence,  and above a l l ,  t h e i r  proximity t o  known outcroppings 

of  s i d e r i t e  induce us  t o  suggest  t h a t  Anomaly E may be t h e  

express ion  of a ve in  o r  ve ins  o f  s i d e r i t e ,  poss ib ly  wi th  p y r i t e .  

W e  g ive  it a d i s t i n c t l y  lower r a t i n g  than  e i t h e r  Anomaly B o r  

Anomaly C, b a r r i n g  suppor t ive  i n d i c a t i o n s  from o t h e r  geochemical 

o r  geophysical  work. 

Anomaly G occurs  i n  a t  t h e  crest of a l a r g e ,  limestone-capped 

h i l l  where t h e  t e r r a i n  e f f e c t  is  s t rong.  ~t a l s o  occurs  only  

on one survey l i n e .  We f e e l  t h a t  because of i t s  l o c a t i o n  and 

because o f  t h e  l a c k  of suppor t ing  evidence on o t h e r  l i n e s ,  a 

q u a n t i t a t i v e  a n a l y s i s  is  u n j u s t i f i a b l e .  

Anomaly H. Like Anomaly G, t h i s  anomaly a l s o  r e g i s t e r s  only  on 

one survey l i n e .  However, it does n o t  occur i n  a topographic 

environment t h a t  would make it suspec t ,  and i t s  amplitude 

appears  t o  make it d e f i n i t e l y  worth cons idera t ion .  W e  have 

f i t t e d  t h i s  f e a t u r e  t o  a t a b u l a r  m a s s  having r a t h e r  a s h o r t  

s t r i k e  l e n g t h  (about 4 0 0  f e e t )  b u t  a cons iderable  depth  e x t e n t  

(roughly,  600 f e e t ) ,  w i th  a very shallow westward d i p  (of about 

30°) . The depth of b u r i a l  appears  t o  be about 40  t o  60 f e e t ,  



t h e  t r u e  th ickness  about 80 t o  100 f e e t ,  and t h e  excess  d e n s i t y  

about  1.0 t o  1 . 4  g/cc. This  would imply a  su lphide  f r a c t i o n  of 

40% - 50% by volume, and a  t o t a l  mass i n  t h e  v i c i n i t y  of 

6 2 x 10 t o n s  o r  more. Of course,  w e  have only  guessed a t  t h e  

s t r i k e  l eng th  of t h i s  body. Perhaps some e f f o r t  should be made 

t o  s e e  i f  it extends f a r t h e r  t o  t h e  south than we have supposed. 



RECOWNDATIONS 

We are of the opinion that anomalies B and C, and possibly also 

H, are worth further investigation. Since the economic 

targets in this area are stratabound sulphide bodies of the 

Pb-Zn type, induced polarization would appear to be the logical 

follow-up method. Should an induced polarization survey be 

carried out, we would suggest that two additional lines also 

be run over anomalies A and E. 

Respectfully submitted, 

PATERSON, GRANT & WATSON LIMITED 

FRASER S. GRANT, Ph.D., P-Eng. 

NORMAN R. PATERSON, Ph.D., P.Eng. 
Consulting Geophysicist 
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INTRODUCTION 

Between August 7th and October 4th, 1974, at the request of 
Archer Cathro & Associates Ltd,, Peter E. Walcott & Associates Limited 
carried out a gravity survey over part of a property located in the 
Watson Lake Mining District of the Yukon Territory on behalf of their 
client, 

The survey was carried out over east west lines which were 
turned off every 800 feet from a north south baseline, and which were 
chained and picketed at 100 foot intervals, 

Measurements of relative gravity were made every 100 feet 
along the picket lines using a CG-2 gravity meter. In addition elevations 
at each of the gravity stations were obtained using a Sokkisha TM-20C 
theodolite and rod. 

The data was then processed and presented in profile and 
contour form on Maps W-185-1 to ,.,,.,,. that accompany this report, 



PROPERTY, LOCATION AND ACCESS 

The property is located in the Watson Lake Mining District 
of the Yukon Territory and consists of the following claims: 

Claim Name Grant No, Expiry Date 

PORKER 1 - 12 Y73646 - 57 July 18th, 1974 

" 13-48 Y73658 - 93 July 19th, 1974 

I* 40,51,53, 
55, 56 Y73961 - 65 August 8th, 1974 

" 50F, 52F, 54F Y73966 - 68 August 8th, 1974 

The claims are situated on the south side of Quartz Lake 
some 50 miles northeast of the settlement of Watson Lake, Yukon Territory. 

Access is obtained by means of float plane from Watson Lake, 



The purpose of the survey was to try and locate by the 
gravimetric method the presence of any mineralized deposits on the 
property, possible occurrences of which are suggested by the 2 million 
ton MacMillan deposit, some 2 to 3 miles to the west, and by the 
favourable geological environment. 



PREVIOUS WORK 

Previous work on the property consisted of geological 
napping and prospecting and geochemical surveying, the results of 
which are documented in reports by the staff of Archer Cathro & 
Associates Ltd, 



GEOLOGY 

The reader is referred to the forementioned reports by the 
staff of Archer Cathro & Associates Ltd. 



APPENDIX B 

Personnel employed on survey. 



PERSOithrEL EMPLOYF,D OM SURVEY 

N f i E  OCCUPATION ADDRESS DATES 

P e t e r  E, Walcott 

G . Maclii l l a n  

L, P e r r e a u l t  

R. Hec'mann 

R, Livingstone 

S, Scuruey 

P, Cftarlie 

Geophysicist 

Geophysical 
Operator 

Helper 

I I 

Pe te r  E. Walcott G: Assoc. Sept, 11 th  - 
605 Rutland Court, Oct. 4 th ,  1974 
Coquitlam, B.C. " 

Sept, l l t h  - 
Oct. 4 th ,  Oct, 25th- 
Dec, 4 th ,  1974 

Aug, 7th - 31st, 
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