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INTRODUCTION 

Tenquille Resources Ltd. owns three contiguous mineral claims, 

comprising 35 units, near the north end of Harrison Lake in 

the New Westminster Mining Division of B.C. The property 

covers rocks of sedimentary and volcanic origin belonging 

to the Fire Lake Group of Upper Jurassic to Cretaceous age, 

which is considered to be equivalent to the Gambier Group 

farther west (Roddick, 1965). 

Exploration work, including limited geological mapping and 

silt, soil, and rock geochemical sampling, was carried out 

during 1980 and 1981 (Sookochoff, 1983). A combined low 

level VLF-EM and magnetometer helicopter airborne geophysical 

survey was conducted over the property in 1983. A fracture 

analysis study, based on air photo interpretation, has also 

been carried out. 

The writer was retained by Tenquille Resources and Candell 

Consulting Corporation, the operator of the airborne survey, 

to interpret the geophysical and structural data. The writer 

has not examined the property, but he has had considerable 

recent experience in interpretation of geophysical data 

obtained using similar techniques and instrumentation over 

Gambier Group rocks in the Squamish, B.C., area, 60 kilometers 
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t o  t h e  west .  

PROPERTY 

The T e n q u i l l e  Resources  Ltd.  p rope r ty  c o n s i s t s  of  t h e  

con t iguous  Brimstone,  Hades, and Le la  c l a ims ,  l o c a t e d  n e a r  

t h e  head o f  Ha r r i son  Lake i n  t h e  New Westminster Mining 

Div i s ion .  The c l a im  d a t a  a r e  a s  f o l l o w s :  

Claim Record No. Conf igu ra t i on  Expiry  Date 

Brimstone 1093 ( 1 0 )  3S x  3E ( 9 )  October  24, 1985 

Hades 1094 ( 1 0 )  2s x  3W ( 6 )  October 24,  1985 

Lela  1733 (1) 5 N  x 4W ( 2 0 )  January  31,  1988 

No t i t l e  r e c o r d s  have been examined by t h e  w r i t e r .  

LOCATION,  ACCESS A N D  TOPOGRAPHY 

The p r o p e r t y  s t r a d d l e s  lower F i r e  Creek,  on t h e  west s i d e  

of t h e  L i l l o o e t  River  nea r  t h e  head of  Har r i son  Lake, 

approximately  80 k i l o m e t e r s  by a i r  n o r t h e a s t  of  Vancouver. 

The c la ims  a r e  shown on Mineral  T i t l e s  Reference Maps 

92G/16W and 92G/l6E a t  49' 47'  30" N .  La t .  and 122' 1 5 '  W .  

Long. Access i s  by g r a v e l  roads  from Pemberton, approximately  

90 k i l o m e t e r s  nor thwest  of  t h e  p r o p e r t y ,  o r  from Har r i son  

M i l l s ,  about 75 k i l o m e t e r s  t o  t h e  s o u t h e a s t .  Both road 

sys tems a r e  rough a t  c e r t a i n  t imes  of  t h e  y e a r  and r e q u i r e  
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Figure 2 

Claim Location Map: Brimstone, Hades, and Lela Claims, 

New Westminster Mining Division, 

British Columbia for 

Tenquille Resources Limited 
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a  f o u r  wheel d r i v e  v e h i c l e .  A l ogg ing  road ,  which fo l l ows  

F i r e  Creek,  t r a v e r s e s  t h e  p r o p e r t y  and v a r i o u s  s h o r t  road 

s p u r s  p rov ide  a c c e s s  t o  t h e  lower s l o p e s  of  F i r e  Creek 

v a l l e y .  

Topographic r e l i e f  on t h e  c la ims  does  no t  exceed 800 meters .  

The southwest  s l o p e  of F i r e  Creek v a l l e y ,  on t h e  Hades and 

Lela  c l a i m s ,  is extremely s t e e p ,  wi th  a v e r t i c a l  change of 

600 mete rs  i n  a  h o r i z o n t a l  d i s t a n c e  of 1 k i lome te r .  The 

average  s l o p e  on t h e  n o r t h e a s t  s l o p e  is somewhat l e s s ,  bu t  

t h e r e  a r e  s t e e p  c l i f f s  l o c a l l y  and canyons n e a r  t h e  c reek  

i t s e l f .  The n o r t h e a s t e r n  h a l f  of  t h e  Le la  c l a im  covers  

p a r t  of  t h e  nose of  F i r e  Mountain; t h e  topography i s  much 

l e s s  rugged i n  t h i s  a r e a .  

M I N I N G  HISTORY 

Ear ly  e x p l o r a t i o n  i n  t h e  d i s t r i c t  was undoubtedly f o r  p l a c e r  

g o l d ,  s i n c e  t h e  Cariboo T r a i l  o r i g i n a l l y  r an  from t h e  o ld  

s e t t l e m e n t  of  Po r t  Douglas, a t  t h e  head of  Har r i son  Lake. 

t o  L i l l o o e t  by way of  L i l l o o e t  R ive r  and Anderson Lake. 

The gold  s e e k e r s  c a r r i e d  o u t  p l a c e r  e x p l o r a t i o n  a long  L i l l o o e t  

R ive r ,  a l t hough  no produc t ion  i s  o f f i c i a l l y  recorded .  P l a c e r  

l e a s e s  a r e  s t i l l  he ld  on lower L i l l o o e t  River .  
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Lode exploration in the late 1800's resulted in discoveries 

of gold near the north end of Fire Lake, 14 kilometers 

northwest of the Tenquille Resources property. The first 

claims, including the Money Spinner, were staked in 1896 

"when the snow was still on the ground" indicating discovery 

at some earlier date. Exploration work including stripping, 

tunnelling, and shaft sinking was carried out in 1896, and 

less extensive work was performed during the next few years. 

No significant work has been carried out on the Money 

Spinner since 1900 (Roddick, 1965), although some assessment 

work was carried out on nearby claims during the mid 1930's. 

Recent developments in the general area have focussed on 

the Nagy property, near Doctor's Point on the west side of 

Harrison Lake, which is currently being explored by Rhyolite 

Resources Inc. Gold-silver mineralization is hosted by a 

number of veins within hornfels near the margin of a quartz 

diorite pluton. Exploration work to date includes geological 

mapping, soil sampling, trenching, and diamond drilling 

( 4 , 5 7 0  meters in 60 holes). Rhyolite Resources Inc. have 

announced drill-indicated and probable reserves of 450,000 

tonnes grading 3.1 ppm gold and 31 ppm silver (Ray, 1983). 

The old Providence mine, a few kilometers southeast of 

Doctor's Point, shipped three carloads of ore to a smelter 
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in 1896; this material returned $27 per ton in gold and 

silver. Individual assays of vein material apparently 

varied from $1.00 to $1,000.00 per ton (Ray, 1983). 

REGIONAL GEOLOGY 

The Harrison Lake - Lillooet River area is underlain by 
pendants or blocks of metamorphic, sedimentary, volcanic, 

and volcaniclastic rocks of late Paleozoic to Cretaceous 

age, enclosed by migmatite, granodiorite, and quartz diorite 

of the Coast Plutonic Complex. The dominant structural 

trend is northwest; the lower Lillooet River valley is 

interpreted to be a major fault zone (Roddick, 1965) which, 

together with the Harrison Lake fracture system to the 

southeast, separates rocks of different ages and metamorphic 

grade (Ray, 1983). 

The supracrustal rocks to the northwest of Harrison Lake, 

with the exception of some small blocks of older metamorphics 

near the head of Harrison Lake, belong to the Fire Lake 

Group of Upper Jurassic and Cretaceous age. The largest 

pendant, termed the Fire Lake Pendant, lies mainly west of 

Lillooet River and has the shape of a triangular wedge with 

a length (north-south) of 40 kilometers and a maximum width 

of 15 kilometers near Harrison Lake. The pendant is fault 
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bounded on t h e  n o r t h e a s t  and a long  Snowcap Creek on t h e  

west ;  e l sewhere ,  c o n t a c t s  w i th  p l u t o n i c  rocks  a r e  marked 

by zones of g r a n u l i t e  and s c h i s t .  

Within t h e  F i r e  Lake Pendant,  F i r e  Lake Group rocks  have 

been subdivided i n t o  t h r e e  main members o r  u n i t s  (Roddick,  

1965).  The lowermost u n i t  c o n s i s t s  of  a t  l e a s t  600 meters  

of g r a n u l i t e ,  a n d e s i t e ,  conglomerate,  f o s s i l i f e r o u s  l imes tone ,  

and q u a r t z i t e .  This  is o v e r l a i n  by an  1800 meter t h i c k  

sequence of dark  f ine-gra ined  sedimentary r o c k s ,  i n c l u d i n g  

s l a t e ,  s h a l e ,  a r g i l l i t e ,  and greywacke. The uppermost u n i t  

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

and minor conglomerate ,  and i s  about 2100 meters  t h i c k .  

The i n t e r n a l  s t r u c t u r e  of t h e  F i r e  Lake Pendant is complex 

and no t  f u l l y  unders tood (Roddick, 1965). Folding and 

f a u l t i n g  on a  l o c a l  s c a l e  a r e  common. and d i p  r e v e r s a l s  on 

t h e  southwest  f l a n k  of F i r e  Mountain sugges t  p o s s i b l e  high 

ang le  f a u l t i n g  i n  t h i s  a r e a .  The g e n e r a l  t r e n d  of t h e  rocks  

i s  nor thwes t ;  d i p s  a r e  moderate t o  s t e e p  t o  t h e  n o r t h e a s t  

and southwest .  

Smal ler  pendants  of F i r e  Lake Group and Har r i son  Lake Group 

rocks  occur a long  t h e  west s i d e  of Harr ison Lake t o  t h e  

sou th  of t h e  F i r e  Lake Pendant. The Har r i son  Lake Group 
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consists of dominantly volcanic and volcaniclastic rocks of 

intermediate to acid composition, which have been assigned 

a mid-Jurassic age (Roddick, 1965). Hornfels is commonly 

developed in these rocks near the borders of intrusive 

granitic rocks. 

REGIONAL ECONOMIC GEOLOGY 

Presently known mineralization of economic significance in 

the Harrison Lake - Lillooet River area appears to be mainly 
confined to the pendants of sedimentary, volcanic, and 

volcaniclastic rocks. The gold-silver occurrences consist 

of mesothermal and epithermal veins with quartz and quartz- 

carbonate fillings. Sulfides are present in the veins in 

varying quantities. The vein occurrences appear to be 

related to the northwest trending fracture system which 

lies along the Harrison Lake - Lillooet River Valley (Ray, 
1983). 

Gold occurrences within the Fire Lake Pendant include the 

Fire Lake gold camp (Money Spinner, Barkoola. Blue Lead, 

and King claims) and the Mayflower (Dandy) group a few 

kilometers to the north-northwest. On the Money Spinner 

property north of Fire Lake, gold values occur in northerly 

trending, west dipping gash veins filled with quartz and 
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s p a r s e  p y r i t e ,  c h a l c o p y r i t e ,  and b o r n i t e .  The q u a r t z  v e i n s  

a r e  l o c a l l y  over  a  meter  i n  width .  Much of  t h e  v e i n  m a t t e r  

appea r s  b a r r e n  of s u l f i d e s ,  and it seems r ea sonab le  t o  

expec t  t h a t  go ld  v a l u e s  a r e  e r r a t i c a l l y  d i s t r i b u t e d .  The 

Mayflower group cove r s  a b e l t  o r  zone of  p y r i t i z e d  b r e c c i a  

30 t o  60 mete rs  i n  wid th ,  c o n t a i n i n g  quar tz -carbona te  v e i n s  

mine ra l i zed  wi th  s p h a l e r i t e  and ga lena .  Host rocks  a r e  

b r e c c i a t e d  sediments  of  t h e  F i r e  Lake Group (Ray, 1983)  

Gold va lues  up t o  g.3 ppm a r e  r epo r t ed  from t h e  p r o p e r t y  

(Roddick,  1965).  

The Nagy p r o p e r t y ,  on Doc to r ' s  P o i n t ,  20 k i l o m e t e r s  south-  

e a s t  of t h e  T e n q u i l l e  Resources p r o p e r t y ,  cove r s  a  number 

of q u a r t z - p y r i t e - a r s e n o p y r i t e  v e i n s  c a r r y i n g  go ld  v a l u e s .  

The v e i n s  a r e  hos ted  by h o r n f e l s  and vo l can i c  b r e c c i a  

belonging t o  t h e  Har r i son  Lake Group, and a l s o  by q u a r t z  

d i o r i t e .  The v e i n s  occur  f o r  t h e  most p a r t  w i t h i n  100 

mete rs  of a  q u a r t z  d i o r i t e - h o r n f e l s  c o n t a c t ;  t hey  appear  

t o  l i e  w i th in  g e n t l y  i n c l i n e d ,  p r e - e x i s t i n g  t h r u s t  p l a n e s  

t h a t  c u t  both  h o r n f e l s  and q u a r t z  d i o r i t e  (Ray,  1 9 8 3 ) .  A 

t o t a l  of 13  v e i n s  have been o u t l i n e d  on s u r f a c e ;  t h e s e  vary  

i n  width f r o m  a few c e n t i m e t e r s  t o  over  two mete rs .  D r i l l i n g  

has  i n d i c a t e d  t h a t  some v e i n s  exceed 200 mete rs  i n  s t r i k e  

l e n g t h ,  a l t hough  s u r f a c e  exposures  do no t  exceed 30 meters  

i n  l e n g t h .  Vein f i l l i n g  c o n s i s t s  of  c l e a r  and whi te  vuggy 
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q u a r t z  wi th  p y r i t e ,  a r s e n o p y r i t e ,  and r a r e  c h a l c o p y r i t e ,  

g a l e n a ,  and molybdenite.  Oxidized s u r f a c e  exposures  a r e  

marked by boxwork t e x t u r e s  and c o a t i n g s  of s c o r o d i t e ,  a n  

o x i d a t i o n  product  of  a r s e n o p y r i t e  (Ray, 1983). Wall rocks  

i n  t h e  immediate v i c i n i t y  of v e i n s  a r e  ' b l e a c h e d ' ;  t h e s e  

a l t e r e d  zones c o n t a i n  f i n e  agg rega t e s  of  q u a r t z ,  s e r i c i t e ,  

and k a o l i n ,  wi th  some p y r i t e  and t r a c e s  of go ld .  F a r t h e r  

away from t h e  v e i n s ,  t h e  wa l l  rocks  a r e  f r i a b l e  and h igh ly  

f r a c t u r e d ,  bu t  o r i g i n a l  t e x t u r e s  can s t i l l  be determined.  

The a l t e r a t i o n  envelopes  encompassing t h e  v e i n s  a r e  up t o  

8  meters  i n  width (Ray, 1983). 

The Providence p r o p e r t y ,  a  few k i lome te r s  s o u t h e a s t  of 

Doc to r ' s  P o i n t ,  i s  an o l d  ex-producer of go ld .  Brecc ia ted  

quar tz-carbonate  v e i n s ,  c o n t a i n i n g  p y r i t e ,  g a l e n a ,  

s p h a l e r i t e ,  and minor c h a l c o p y r i t e ,  occupy f r a c t u r e s  

s u b p a r a l l e l  t o  t h e  nearby,  nor th-nor theas t  t r e n d i n g  Davidson 

Creek f a u l t .  Recent sampling by g e o l o g i s t s  of t h e  Minis t ry  

of Energy, Mines. and Petroleum Resources r e tu rned  low gold 

val-ues from suLf ide  bea r ing  ve in  m a t e r i a l .  Ea r ly  r e p o r t s  

of h igh  gold v a l u e s  i n  shipped m a t e r i a l  a p p a r e n t l y  r e f e r  t o  

s i l i c e o u s  ve in  ma t t e r  r a t h e r  t han  s e l e c t e d  high s u l f i d e  o r e  

(Ray, 1983).  Host rocks  a r e  l a r g e l y  a n d e s i t e s  of  t h e  

Har r i son  Lake Croup. 
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PROPERTY GEOLOGY AND MINERALIZATION 

The geology of t h e  Brimstone, 

desc r ibed  by L.  Sookochoff ,  P  

Resources da t ed  June 16, 1983 

Hades, and Lela c la ims  is 

.Eng., i n  a  r e p o r t  t o  Tenqu i l l e  

. Since  t h e  w r i t e r  has  not  

v i s i t e d  t h e  c l a ims ,  Mr. Sookochoff ' s  g e o l o g i c a l  d e s c r i p t i o n  

i s  reproduced verbat im:  

"The Lela c la im i s  u n d e r l a i n  by a  sequence of t h e  F i r e  Lake 

Group of vo lcan ic  and v o l c a n o c l a s t i c s  and c o n s i s t i n g  of 

grey-green a n d e s i t i c  f lows  in te rbedded  wi th  t u f f a c e o u s  and 

f ragmenta l  u n i t s  wi th  t h e  occas iona l  bed of s h a l e  o r  a r g i l l i t e .  

The sequence s t r i k e s  a t  300 and d i p s  t o  t h e  n o r t h e a s t  a t  

s t e e p  ang le s .  F r a c t u r e s  a r e  a t  05/70 E and 060/30 SE wi th  

t h e  occas iona l  ba r r en  whi te  q u a r t z  ve in  a long  f r a c t u r e s  a t  

300/60 SW. 

On t h e  Hades and Brimstone c l a ims ,  most rock exposures  

a long  t h e  F i r e  Creek a r e  of weakly bedded f ine-gra ined  

green l a p i l l i  t u f f  wi th  c h l o r i t e  and minor s e r i c i t e  a l t e r a -  

t i o n .  A 1000 x 350 meter zone a long  F i r e  Creek Canyon 

c o n s i s t s  of  p y r i t i c  s e r i c i t i c  s c h i s t s  and s t r o n g l y  s i l i c i c  

m a t e r i a l .  Bluish q u a r t z  eyes  occur  i n  t h i s  pseudo-quar tz i te  

and ( a l s o )  numerous whi te  q u a r t z  v e i n s .  Black a r g i l l a c e o u s  

sediments occur  s e v e r a l  hundred meters  west of  t h e  a l t e r a t i o n /  
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s h e a r  zone. 

Quar tz  v e i n s  a r e  numerous w i t h i n  t h e  c la ims  i n  a l l  rock 

t y p e s  wi th  tourmal ine  occu r r ing  i n  q u a r t z  v e i n s  on t h e  

n o r t h  s i d e  of t h e  c r eek .  

The i n t e n s e l y  a l t e r e d  zone i n  F i r e  Creek Canyon c o n s i s t s  

of a  we l l  bedded t u f f a c e o u s  u n i t  which c o n t a i n s  c l a y  

m i n e r a l s ,  i r o n  o x i d e s ,  and a chalcedonic  v a r i e t y  of s i l i c a .  

The co re  zone measures 350 by 1 ,000  meters  wi th  an ox id ized  

envelope.  

Mine ra l i za t ion  i s  i n d i c a t e d  from geochemical sampling 

r e s u l t s  where t h e  s i l i c i f i e d  s e r i c i t i c  p y r i t e  s c h i s t  (1000 

x 350 me te r s )  r e tu rned  rock samples which a r e  s t r o n g l y  

anomalous f o r  gold v a l u e s  whereas few of t h e  s o i l s  a r e  

moderately t o  s t r o n g l y  anomalous. Values range up t o  1950 

ppb Au i n  rocks  from t h i s  a r e a . "  

"On t h e  sou th  s i d e  of t h e  c reek  and wi th in  t h e  gold anomalous 

a r e a ,  c o r r e l a t i o n  of anomalous s i l v e r  i s  poor whereas on 

t h e  n o r t h  s i d e ,  c o r r e l a t i o n  wi th  gold v a l u e s  i s  good. 

Zinc appears  t o  be d e f i c i e n t  i n  t h e  rock samples w i th in  t h e  

zone. " 
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AIRBORNE GEOPHYSICAL SURVEY PARAMETERS 

A combined, low level, helicopter borne, VLF-EM and 

magnetometer survey was conducted over the Lela, Brimstone, 

and Hades claims in late August, 1983, by Candell Consulting 

Corporation. The survey was flown in a northwest-southeast 

direction (124' - 304'). Line spacing was 200 meters and 

mean 'bird' terrain clearance was approximately 75 meters. 

The equipment used included a VLF-EM unit and a proton free 

precession magnetometer, both manufactured by Sabre Electronic 

Instruments of Burnaby, B.C. The VLF transmitters used were 

NLK Arlington (Seattle) at 24.8 KHz., and NAA Annapolis 

(Maryland) at 21.4 KHz. The VLF-EM system measured total 

field strength, while the magnetometer measured the total 

count of the Earth's magnetic field intensity to within one 

gamma. The survey crew was as follows: 

(1) Project Supervisor: T. Rolston 

( 2 )  Geophysicist/Navigator: F. Syberg 

( 3 )  Geophysical Operator: T. Walker 

All data were recorded on analog strip chart recorders and 

were later retrieved, digitized, and entered into a computer 

for enhancement and plotting. Details of this treatment 

are covered in Appendix 2 at the rear of this report. 
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INTERPRETATION THEORY: MAGNETIC DATA 

The most significant magnetic property of rock is 

susceptibility, k .  The following table illustrates the 

wide susceptibility range of some common minerals and rocks: 

Material 6 Susceptibility, k x 10- cgs 

magnetite 

pyrrhotite 

ilmenite 

basalt-gabbro 

andesite-diorite 

rhyolite 

granite 

shale, argillite 

sandstone 

limestone, chert 

The reason for the large susceptibility range of unaltered 

rocks is their varying magnetite content; thus, for most 

large scale magnetic surveys, the only mineral constituent 

of importance is magnetite. A simple relation expressing 

the maximum amplitude of an anomaly due to a magnetite 

bearing body as a function of the magnetic susceptibility 

of the body is as follows: 
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(where T is the amplitude of the anomaly, F is the magnetic 

intensity of the Earth's field, and 'r' is the depth of the 

body or its distance from the magnetometer.) 

From this relation it can be seen that in the case of a 

gabbro plug containing 2% magnetite, T will be 20 times 

greater than for a granite plug containing only 1% magnetite. 

The magnetic patterns obtained from a regional airborne 

survey are directly related to the distribution of magnetite 

in the surveyed area. However, the geology cannot be 

deduced from isomagnetic maps simply by relating magnetic 

highs to areas underlain by gabbro or ultramafics. or 

magnetic lows to limestone or chert terrain. The problem 

with such a simplistic approach is that magnetite is not 

uniformly distributed in any type of rock. Moreover, most 

geological terrains have rocks of high susceptibility 

overlying and underlying rocks of lower susceptibility. 

Cultural features such as power and pipe lines, railways, 

and waste dumps also complicate matters. Generally, it is 

fair to say that so many variables are involved that it is 

often impossible to make a strictly accurate analysis of 

the structure and lithology of an area using magnetic data 

alone. The geologist must combine information from other 

sources such as electromagnetic surveys. airphoto analysis, 

W. G. TlMMlNS EXPLORATION 81 DEVELOPMENT LTD. 

CONSULTING GEOLOGISTS 



and g e o l o g i c a l  mapping wi th  t h e  magnetic d a t a  i n  o r d e r  t o  

o b t a i n  an a c c u r a t e  g e o l o g i c a l  a n a l y s i s .  

INTERPRETATION THEORY: ELECTROMAGNETIC DATA 

The VLF (Very Low Frequency) method u s e s  powerful  r a d i o  

t r a n s m i t t e r s  s e t  up i n  v a r i o u s  p a r t s  of  t h e  world f o r  

m i l i t a r y  communications. These t r a n s m i t t e r s  can induce 

e l e c t r i c  c u r r e n t s  i n  conduc t ive  bodies  thousands  of  k i l o m e t e r s  

away from t h e  r a d i o  sou rce .  The induced c u r r e n t s  s e t  up 

secondary magnetic f i e l d s  which can be d e t e c t e d  a t  s u r f a c e  

through d e v i a t i o n s  i n  t h e  normal VLF f i e l d .  The VLF method 

i s  inexpens ive  and can be a  u s e f u l  i n i t i a l  t o o l  f o r  s t r u c t u r a l  

mapping and p r o s p e c t i n g .  

Succes s fu l  u se  of t h e  VLF r e q u i r e s  t h a t  t h e  s t r i k e  of a  

conduct ive  f e a t u r e  be i n  t h e  d i r e c t i o n  of  t h e  t r a n s m i t t i n g  

s t a t i o n  s o  t h a t  t h e  l i n e s  of  magnetic f i e l d  from t h e  t r a n s -  

m i t t e r  c u t  t h e  conductor .  For  example, i n  t h e  Har r i son  Lake 

a r e a ,  t h e  S e a t t l e  t r a n s m i t t e r  ( N L K  Ar l i ng ton )  l i e s  on a  

bea r ing  of 210°, and t h e  Annapolis  t r a n s m i t t e r  l i e s  on a  

bea r ing  of 095'. Thus, a  conductor  s t r i k i n g  s o u t h e a s t  t o  

west-southwest w i l l  respond t o  S e a t t l e ,  whereas a  n o r t h e a s t  

t o  s o u t h e a s t  conductor  w i l l  respond t o  Annapolis .  Southeas t  

s t r i k i n g  conduc tors  w i l l  respond t o  both  s t a t i o n s ,  g i v i n g  
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coincident, phase shifted field strength anomalies. 

The theory of VLF-EM interpretation is quite simple. 

Conductors are located at field strength maxima. It is 

impossible to determine the quality of a conductor with 

any reliability. The relatively high VLF frequencies can 

result in the detection of a multitude of single-line 

anomalies from unwanted sources such as swamps, and linear, 

multi line anomalies from creeks, pipelines, and other 

cultural features. However, the high frequency also results 

in the detection of poor-quality conductors such as shear 

zones, faults, and contacts, making the VLF-EM a powerful 

mapping tool. As with magnetic data, VLF-EM interpretation 

is immeasurably aided by access to magnetic, structural, 

and lithologic information. 

INTERPRETATION THEORY: TECTONIC SURVEY 

Mr. D.A. Chapman, of J.C. Explorations Ltd., has performed 

a tectonic survey of the Tenquille Resources property. A 

summary of his work is reproduced verbatim, as follows. A 

full description of the method and theory is included with 

this report as Appendix 1. 

"I have completed a Tectonic Survey of the Harrison Lake 
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Property for Tenquille Resources Ltd. From the survey 

data of the estimated empiric values per unit area, two 

stress coefficient isograms have been calculated and drawn 

and are shown in Drawing 683:100 (at the rear of this report). 

The information has been compiled from B . C .  Aerial Photo- 

graphs B . C .  7470, No. 63, and B.C.  7470, No. 78. Figures 

1 to 4 are photocopies of the resultant work sheets and are 

self explanatory with respect to their titles. They 

represent the standard form of Fracture Density Studies. 

The stress coefficients are in fact a photogeophysical study 

representing relative values of the underlying rock 

characteristics. 

(1) The first derivative is a coefficient of the net stress 

acting across vertical planes in terms of stress relieved 

by tension shear. These anomalous zones are the most 

probable to contain deep seated fault ruptures. If mineral- 

ization is present, evidence will be found along these 

zones and they should be prospected. 

(2) The second derivative is a coefficient of the relative 

bulk modulus; this is a term used for volumetric change in 

the rock resulting from the deformative stress. These 
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zones relate to the principal stress directions for the 

crustal block examined and represent the best trap condition 

for mineralizers. Where geophysical, geochemical, or 

geological information is correlative to the optimum values, 

a drill test into the zone is warranted." 

INTERPRETATION: AIRBORNE GEOPHYSICS 

The VLF-EM and magnetic data are plotted on a series of 

plan maps at a scale of 1:10,000 (see map pocket at rear 

of this report). 

VLF-EM anomalies occur in the Lela claim, along a trend 

from the southeast to the northeast section of the claim. 

Coincident, low-intensity Seattle/Annapolis anomalies lie 

in the southeast corner, parallel to the broad 'nose' of 

Fire Mountain. More intense anomalies lie farther to the 

northwest; in this case, Seattle and Annapolis anomalies 

are symmetrical about adjacent flight lines. These 

anomalies have similar geometry but different intensities; 

it is not certain whether they represent the same conductor, 

or two or more sub-parallel conductive zones. The elongated, 

northwest trending symmetry of these anomalies does not 

indicate a single planar feature but suggests a broad 

conductive zone trending sub-parallel to the flight direction 
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The S e a t t l e  anomaly, i n  t h e  c e n t e r  of  t h e  Lela  c la im,  is 

cen te red  upon a  d i s t i n c t ,  nor th-nor thwest  t r e n d i n g  topographic  

dep res s ion  which c r o s s e s  t h e  nose of F i r e  Mountain a t  a  30' 

ang le .  This  may r e p r e s e n t  a  f a u l t  zone, t h e  broad EM response 

may r e f l e c t  p a r a l l e l  conduct ive  f a u l t s  o r  f r a c t u r e s .  

The Annapolis anomaly, one l i n e  n o r t h  o f  t h e  S e a t t l e  anomaly, 

i s  cen te red  upon a  l o c a l ,  north-northwest  t r e n d i n g  r i d g e  

which l i e s  j u s t  e a s t  of t h e  p rev ious ly  desc r ibed  topographic  

dep res s ion .  The two l o c a l  anomaly peaks of 65 pe rcen t  l i e  

on e i t h e r  s i d e  of t h e  r i d g e .  The symmetry of t h e s e  anomaly 

peaks s u g g e s t s  t h a t  t h e  anomaly may be p a r t l y  due t o  t h e  

topographic  e f f e c t  of  t h e  r i d g e .  However, t h e  anomaly might 

a l s o  be due t o  a  l o c a l l y  conduct ive  zone w i t h i n  t h e  unde r ly ing  

rock fo rma t ion ,  which t r e n d s  approximately  p a r a l l e l  t o  t h e  

t r e n d  of t h e  anomaly. A d i s t i n c t  60 pe rcen t  Annapolis anomaly 

nea r  t h e  nor thwest  c la im co rne r  i s  i n  an  a r e a  of r e l a t i v e l y  

f l a t  ground,  j u s t  sou th  of t h e  base  of a n o t h e r  pronounced 

s o u t h e a s t  t r e n d i n g  r i d g e .  I t  i s  t h e r e f o r e  no t  d i r e c t l y  

r e l a t e d  t o  any i n t e r f e r i n g  topographic  f e a t u r e  and appea r s  

t o  r e f l e c t  an e a s t  t r e n d i n g ,  p l a n a r  conductor .  Another 

l i n e a r ,  s o u t h e a s t  t r e n d i n g ,  65 t o  70 pe rcen t  anomaly l i e s  i n  

t h e  n o r t h e a s t e r n  s e c t i o n  of t h e  c la im.  This  anomaly is 

p a r a l l e l  t o  t h e  s t r i k e  of t h e  under ly ing  bedrock and may be 

a  response t o  a conduct ive  rock u n i t  such a s  g r a p h i t i c  s h a l e  
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or argillite. 

The magnetic data indicate that most of the claim area 

south of Fire Creek is 'quiet'. The overall magnetic 'slope' 

rises to the northeast to an average high of 2950 gammas. 

Two relatively pronounced magnetic highs of 3000 and 3100 

gammas, respectively, lie on the north wall of Fire Creek 

valley, on the Brimstone claim. The more intense of these, 

in the northwestern section of the claim, is flanked to 

the south by irregular, 2600 gamma lows. A smaller magnetic 

high of 2950 gammas lies on the east-central Lela claim and 

coincides with part of the elongated Annapolis EM anomaly 

previously described. Two weaker magnetic highs of 2850 

gammas lie to the northwest and also coincide with Annapolis 

anomalies. A magnetic low of 2600 gammas lies south of the 

2950 gamma high; this low area coincides with part of the 

elongated Seattle EM anomaly. 

The most significant magnetic feature, in terms of economic 

geology, is the trend defined by the magnetic highs and 

lows on the Brimstone and Hades claims. This trend follows 

Fire Creek to a point in the middle of the Hades claim, 

where it looses definition. The trend passes through the 

area of known alteration and mineralization on the western 

Brimstone and eastern Hades claims, where it is reflected 
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by i r r e g u l a r  magnetic lows on t h e  sou th  f l a n k  of a magnetic 

h igh .  This  l i n e a r  t r e n d  i s  i n t e r p r e t e d  t o  be a major f a u l t .  

The l o c a l  i r r e g u l a r i t y  of t h e  magnetic f e a t u r e s  may r e f l e c t  

s t r u c t u r a l  d i s t u r b a n c e  due t o  c r o s s  f a u l t i n g  o r  l o c a l  

f o l d i n g .  

The high-flanked-by-low p a t t e r n  i n  t h e  e a s t - c e n t r a l  Le la  

c la im i s  ano the r  i n t e r e s t i n g  f e a t u r e ,  s i n c e  it c o i n c i d e s  

wi th  s e c t i o n s  of t h e  Sea t t l e -Annapol i s  EM anomaly i n  t h i s  

a r e a .  The magnetic p a t t e r n  s u g g e s t s  a  d i p o l e  wi th  a  s o u t h  

d i p  and i s  somewhat s i m i l a r  t o  t h e  p a t t e r n  on t h e  e a s t e r n  

Hades c l a im ,  where a  mine ra l i zed ,  a l t e r e d  zone i s  known. 

This  a r e a  on t h e  Lela c la im dese rves  f u r t h e r  i n v e s t i g a t i o n  
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INTERPRETATION: TECTONIC SURVEY 

The maps gene ra t ed  by t h e  t e c t o n i c  survey  (Drawing No. 

683:100, i n  pocket  a t  r e a r  of  t h i s  r e p o r t )  p rov ide  g u i d e l i n e s  

f o r  e x p l o r a t i o n  of  t h e  Tenqu i l l e  Resources p r o p e r t y .  One 

map p rov ides  t h e  l o c a t i o n  o f  p robable  t e n s i o n  s h e a r  anomal ies ,  

which r e p r e s e n t  v e r t i c a l ,  deep s e a t e d  zones of c r u s t a l  

r u p t u r e .  These zones a r e  t h e  most p robable  condu i t s  f o r  

m i n e r a l i z i n g  hydrothermal s o l u t i o n s .  A second map l o c a t e s  

zones of maximum deformat ion ,  a s  i n d i c a t e d  by a n a l y s i s  of 

t h e  v a r i a b l e  s t r e s s  component. These zones a r e  cons idered  

t o  be t h e  b e s t  s t r u c t u r a l  t r a p s  f o r  t h e  mine ra l i zed  s o l u t i o n s  

ascending  t h e  v e r t i c a l  r u p t u r e s  shown on t h e  t e n s i o n  s h e a r  

anomaly map (Chapman, 1984; s e e  appendix) .  

Major t r e n d s  i n d i c a t e d  on t h e  t e n s i o n  s h e a r  anomaly map 

i n c l u d e  a  nor thwest  t r e n d i n g  zone s u b p a r a l l e l  t o  F i r e  Creek, 

a  n o r t h  and nor thwest  t r e n d i n g  zone or thogona l  t o  F i r e  Creek 

on t h e  e a s t e r n  s e c t i o n  of  t h e  Brimstone c l a im ,  a  no r th -  

n o r t h e a s t  t r e n d i n g  zone c r o s s i n g  t h e  e a s t e r n  s e c t i o n  of  t h e  

Lela c l a im ,  and a  curved,  eas t -west  zone i n  t h e  c e n t r a l  

s e c t i o n  of t h e  Lela  c la im.  

S t r u c t u r a l  t r a p s ,  i n d i c a t e d  by t h e  Second D e r i v a t i v e  Su r f ace  

Trend Analys i s  map, a r e  common on t h e  Hades and Lela  c l a ims  
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and v i r t u a l l y  absen t  on t h e  Brimstone c la im.  Traps  on t h e  

Hades c la im have l i n e a r  eas t -west  t r e n d s  i n  t h e  sou the rn  

and no r the rn  s e c t i o n s  and n o r t h  t o  nor th-nor thwest  t r e n d s  

i n  t h e  c e n t r a l  p a r t  of  t h e  c la im,  c r o s s i n g  F i r e  Creek a t  a  

h igh ang le .  The p a t t e r n  s u g g e s t s  h igh ly  f r a c t u r e d  zones 

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

zone i n d i c a t e d  by t h e  magnetic and g e o l o g i c a l  d a t a .  

S t r u c t u r a l  t r a p s  on t h e  Lela c la im f o l l o w  a  curved nor thwest  

t r e n d  i n  t h e  c e n t e r  of  t h e  c la im,  which i n t e r s e c t s  a  narrow, 

east-west  zone i n  t h e  s o u t h e a s t e r n  co rne r .  Somewhat weaker 

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

t h i r d  of t h e  c la im.  The c e n t r a l  s e c t i o n  of t h e  major nor th-  

west t r e n d i n g  zone,  t o g e t h e r  wi th  a  s m a l l e r ,  i s o l a t e d  zone 

t o  t h e  n o r t h ,  c o i n c i d e s  approximately  wi th  t h e  magnetic and 

e lec t romagnet ic  anomal ies  p rev ious ly  desc r ibed  i n  t h i s  a r e a .  

The presence of an  a p p a r e n t l y  h igh ly  f r a c t u r e d  zone c o i n c i d i n g  

with  anomalous geophys ica l  p a t t e r n s  he re  war ran t s  f u r t h e r  

i n v e s t i g a t i o n  (Chapman, 1984; s ee  appendix 1 ) .  The s i g n i f i -  

cance of o t h e r  i n d i c a t e d  s t r u c t u r a l  t r a p s  on t h e  Lela and 

Hades c la ims  remains unknown; g e o l o g i c a l  reconna issance  i s  

recommended i n  t h e s e  a r e a s .  
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CONCLUSIONS AND RECOMMENDATIONS 

Ground follow-up work, including VLF-EM and magnetometer 

surveys in conjunction with geological mapping. is recommended 

in the following areas: 

(1) Hades-Brimstone claims: East-central Hades claim and 

western Brimstone claim have an anomalous magnetic pattern 

in an area of known alteration and mineralization within 

volcanic and volcaniclastic rocks which may be traceable 

to the east and west. 

( 2 )  Lela claim: The central section of the Lela claim is 

magnetically anomalous and coincides with an apparently 

coincident Seattle-Annapolis VLF-EM anomaly and pronounced 

structural disturbance. The area lies on the 'nose' of a 

ridge running southeast from the summit of Fire Mountain 

and should offer good rock exposure. The geology of this 

area is presently unknown. 

( 3 )  Lower priority targets: A coincident geophysical 

anomaly, comprising an isolated 2850 gamma magnetic high 

and a 60 percent Annapolis EM anomaly, lies in the northwest 

corner of the Lela claim, in an area of subdued topography. 

Geology of this area is unknown. 

A coincident Seattle-Annapolis EM anomaly lies on Fire 

Mountain ridge in the southeast corner of the Lela claim. 
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This  i s  a d i f f u s e ,  low i n t e n s i t y  f e a t u r e  bu t  could  be 

i n v e s t i g a t e d  d u r i n g  o t h e r  work on t h e  same r i d g e .  

& Development Ltd.  

February 1 5 ,  1984 

W. G. TlMMlNS EXPLORATION & DEVELOPMENT LTD. 

CONSULTING GEOLOGISTS 



CERTIFICATE 

I, GEORGE WILLIAM GUSTAV SIVERTZ, residing at 6100 Twintree 

Place, Richmond, British Columbia do hereby certify that: 

1. I am a geologist having been practising my profession 

for seven years. 

2. I am a graduate of the University of British Columbia, 

having received a B.Sc., (Honours) degree in Geology 

in 1976. 

3. I am a member of the C.I.M.M. and a fellow of the 

Geological Association of Canada. 

4. I have no interest direct or indirect in the property 

or securities of Tenquille Sesources Ltd. nor do I 

expect to receive any such interest. 

5. This report is based on a study of private, government 

and published reports and maps, and on data furnished 

by D. Chapman and T. Rolston. 

W.G. Timmins Exploration 

& Development Ltd. 

W. G. TlMMlNS EXPLORATION & DEVELOPMENT LTD. 

CONSULTING GEOLOGISTS 
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Exploration Geologist; Northwest Mining Association. 
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COST BREAKDOWN ON LELA, BRIMSTONE, HADES MINERAL CLAIMS 

1) Combined Airborne Geophysical Magnetomer 

and dual frequency Electromagnetic Survey. 

134 line km @ $65.00 $ 8,710 

2 )  Geological Air Photo Fracture Density 

Study. 134 line km @ $25.00 

3) Geophysical Computer Enhancement and 

Analysis. 30 hr. @ $50.00 

4 )  Engineering fees and report 

<---~ 
Tom Rolston, Candell Consulting Corp. for Tenquille Resources 

Ltd. 

W. G. TlMMlNS EXPLORATION 81 DEVELOPMENT LTD. 

CONSULTING GEOLOGISTS 
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METHOD AND THEORY OF TECTONIC SURVEY 

F r a c t u r e  D e n s i t y  o r  T e c t o n i c  s u r v e y s  a r e  d e r i v e d  f rom a e r i a l  

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

t o  a n n o t a t e  t o  c l e a r  t r a n s p a r e n c y  o v e r l a y s  t h e  most v i s i b l e  

l i n e a l  f e a t u r e s ,  which t o  a g r e a t  e x t e n t  d e t e r m i n e  t h e  

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

The comple ted  a n n o t a t e d  o v e r l a y  c o n s i s t s  o f  a  m u l t i t u d e  o f  

l i n e a r  t r a c e s  i n  d i f f e r i n g  d i r e c t i o n s  and  i n  c o n j u g a t e  s e t s .  

The number o f  t r a c e  i n t e r c e p t s  a round t h e  p e r i m e t e r  o f  a  

u n i t  a r e a  c i r c l e  a r e  coun ted  a s  a n  e s t i m a t e  o f  t h e  d e n s i t y  

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

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

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

s y s t e m s  obse rved  i n  e a c h  u n i t  a r e a .  

By p l a c i n g  t h e  o v e r l a y  o v e r  a t e m p l a t e  o f  i n t e r l o c k i n g  

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

t e c h n i q u e  becomes a  mechan ica l  f i l t e r  which w i l l  a l l o w  t h e  

d e t e r m i n a t i o n  of  t h e  sample v a r i a n c e  f rom t h e  immedia te  

u n d e r l y i n g  background v a r i a n c e .  The d i f f e r e n c e  i s  assumed 

t o  be i n d e p e n d e n t  o f  r e l i e f  and m o d u l i i  when measured a g a i n s t  

t h e  a v e r a g e  o f  t h e  sum o f  t h e  background d i f f e r e n c e s .  



Linea l  t r a c e s  a r e  apparen t  i n  t h e  photograph t o  t h e  e x t e n t  

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

v e r t i c a l  p l anes  of t h e  f a u l t  f r a c t u r e  j o i n t  system. The 

phenomena observed a r e  d i r e c t l y  r e l a t e d  t o  a  v a r i a b l e  rock 

p re s su re  g r a d i e n t  (Young's Modulus e f f e c t )  induced by t h e  

deformat ion s t r e s s  load  determined by t h e  p r i n c i p a l  s t r e s s  

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

produced a r e  t h e  n e t  e f f e c t  of t h e  l a t e r a l  va r i ance  of t h e  

under ly ing  rock p re s su re  g r a d i e n t .  

I s o s t a s y  has  been a p p l i e d  i n  p a r t i c u l a r  t o  i s o s t a t i c  

equ i l i b r ium of t h e  major topographic  f e a t u r e s  of  t h e  e a r t h  

( C . E .  Dut ton,  1889) .  This  t heo ry  was advanced t o  e x p l a i n  

major problems i n  s t r u c t u r a l  geology and has  s i n c e  been 

amply j u s t i f i e d  by geophysical  and geode t i c  su rveys .  

I s o s t a t i c  equ i l i b r ium i s  a  term de r ived  from t h e  Greek,  

meaning s t a n d i n g  o r  ba l ance ,  a s  wel l  a s  from t h e  branch of 

mechanics which d e a l s  wi th  bodies  i n  s t a t i c  e q u i l i b r i u m .  

The v e c t o r  sums must be zero and t h e  a l g e b r a i c  sum of t h e  

t o rque  about each of any t h r e e  mutual ly  pe rpend icu la r  axes  

must equal  ze ro .  

The b a s i s  f o r  a  t heo ry  of t e c t o n i c  a n a l y s i s  of  t h e  d e n s i t y  

empir ic  i s  i s o s t a s y  and rock mechanics, which i s  t h e  s tudy  



I11 

of the effect of forces on rocks and the dynamic aspects of 

changes in volume and shape. 

The principal axioms for tecton 

1. The surface plane viewed is 

ic analysis are: 

a semi-infinite elastic 

solid that consists of an infinite series of vertical 

parallel and adjacent cylindrical rock columns. 

2. The surface plane viewed is a physical boundary for the 

mechanical forces within. 

3. A condition of equilibrium exists within for the vertical 

and horizontal forces at the boundary. Using substitution 

and analogy some of the mechanical formula of rock 

mechanics can be applied. 

The initial isogradient is the strain or deformation. In 

the semi-infinite elastic solid (the crustal block) the 

deformation is a change in pressure only. Pressure at the 

boundary will equal the normal stress at that point. Stress 

is the internal force per unit area. 

A second isogram of the surface tension curve is similar to 

the enveloping curve of Mohr. The resultant coefficient of 

the difference of the change in tangential stress indicates 



the most probable zones where tension shear stress is acting 

along vertical planes, i.e. the most probable zone for deep 

seated rupture and thus the optimum conduit zones for 

ascending mineralizers from below as well as intrusive 

fillings such as bosses, stocks or dykes. 

A final isogram for prospecting is a second derivative of 

the variable stress component to indicate the zones where 

the deformation is maximum. The resistance to the shearing 

forces is minimal according to the logic of Mohr. These 

zones of lateral extent have the maximum fracture voids 

available. This lateral variance would provide the best 

possible trap conditions for transcending mineralizers in 

fracture flooding and by lateral impoundment inferred by 

isogradient. 

The areas of structural significance indicated by the 

isograms are the most probable zones for surface prospecting 

by geophysical, geological and geochemical methods. 

Most orebodies are hosted by structures induced in the rock 

as a result of deformation and fracture flooding by 

mineralizers of strain or stress envelopes. Shear tension 

structures are the result of stress differentials. The 

survey parameters are intended to resolve and indicate each 



of these stress conditions as they are seen to affect the 

underlying fault fractures of the crustal block relative 

to the unloading strain. 

The lateral varying tectonic effects on the underlying rock 

determine the ground most suitable for ore, if present. 

Geologic events and the economics of minerals must be 

established in the field by prospecting. 



OBSERVATIONS ON LOW LEVEL AIRBORNE AEROMAG & VLF-EM 

CORRELATION WITH AIRPHOTO TECTOFACIES STUDY 

The 20 gamma interval (magnetic interface) isograd map and 

the tectofacies map have 70 to 80$ correlation i.e. magnetic 

linears and stress lineaments where configuration of each 

isogradient affirms a change in the lateral susceptibility 

magnetically as well as the lateral effects on rocks. 

The two separate and distinct surveys are complimentary 

since the observation of the disturbed geomagnetic field 

is related to ensemble averages of the underlying rock 

column as are the rock modulii variances of the tectofacies 

units. Both phenomena are affected dynamically by the 

geothermal pressure/stress gradient and fault dynamics in 

the crustal block, therefore the mutually significant 

similarities of the two isogradients can be expected. 

Where faults occur then a change of the vertical component 

of the total magnetic field should coincide with a lateral 

gradient of the deformation stress or tectonic facies of 

the rock. 

In general high deformation should occur on the nose of 

magnetic highs as well as the flanks where uniform geology 

applies. The truly anomalous condition is when magnetic 



highs occur with high density fracturing indicated by the 

deformation; this would indicate a thermal-dynamic condition 

has occurred. 
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CERTIFICATION 

I Douglas A. Chapman, certify that I have practised 
the art of photogeological interpretation for mineral 

exploration for more than 15 years. 

I received a Technical Diploma in 1969 from the Vancouver 
Technical School. 

From 1950 to 1955, I was engaged in mapping and surveys 
using both ground and airborne methods; first, with the 

Canadian Government and, secondly, with Photographic 

Surveys (Western) Ltd. in Vancouver. 

From 1955 to 1959 I was engaged by Blanchet and Associates 
Ltd. in Calgary, Alberta where I practised interpretation 
and compilation of fracture patterns for structural 

studies; studies related to oil exploration. 

From 1961 to 1966 I was engaged by Chapman, Wood and 
Griswold Ltd. and assisted Mr. Blanchet in the formation 
of their air photo department as well as carrying out 

studies relating to tectonics and their association to 

mineral deposits. 

In 1965 1 formed D.A. Chapman & Associates Ltd. to 

provide air photo interpretation for mining exploration 

and, primarily, exploration reports to assist consulting 

engineers in planning field programmes. 

In 1978 I formed J.C. Explorations to provide similar 
services as D.A. Chapman & Associates Ltd. 

Signed this 15th day of February, A.D. 1984 

D.A. Chapman 
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AIRBORNE GEOPHYSICAL SURVEY 

DATA RECORDING AND PLOTTING 

DATA RECORDING AND RETRIEVAL 

The r e l a t i v e  t o t a l  magnetic f i e l d  and t h e  pe rcen t  r e l a t i v e  

f i e l d  s t r e n g t h  of VLF-EM secondary s i g n a l s  due t o  S e a t t l e  

and Annapolis t r a n s m i t t e r  s t a t i o n s  have been observed.  

These d a t a  were i n s t r u m e n t a l l y  recorded i n  audio  f requency 

mode on magnetic t a p e s .  I n  a d d i t i o n ,  on a  d i f f e r e n t  channel 

of t h e  same t a p e s ,  audio r eco rds  by t h e  n a v i g a t o r  were 

recorded .  

Upon t h e  completion of t h e  f i e l d  o p e r a t i o n s  t h e  recorded 

d a t a  were r e t r i e v e d  through play-back of t h e  magnetic t a p e s .  

The geophysical  d a t a  were t r a n s f e r r e d  t o  analogue s t r i p  

c h a r t s  and f i d u c i a l  markers added accord ing  t o  t h e  nav iga to r  

vo ice  channel .  

The f l i g h t  pa th  recovery was accomplished by c o r r e l a t i n g  

t h e  n a v i g a t o r  comments wi th  pre-planned f l i g h t  p lan  lay-outs  

and topographic  maps en la rged  t o  t h e  a p p r o p r i a t e  s c a l e .  

The f i d u c i a l  p o i n t s  were t r a n s f e r r e d  t o  topographic  maps. 

A r e l a t i v e  g r i d  was superimposed on t h e  f l i g h t l i n e / t o p o g r a p h i c  

map and t h e  x-y coo rd ina t e s  of each f u d i c i a l  marker no ted .  



The above information was entered into a computer. A Houston 

Hipad digitizer was used to enter the total field magnetic 

values from the strip charts. The coordinates of the 

fiducial markers were key-entered and merged with the 

magnetic values. The coordinates of magnetic values in 

between fiducial markers were computed using linear 

interpolation. 

CONTOURING PROCEDURES 

All the contour maps originating with Candell Consulting 

Corp. have been produced using computer assisted contouring. 

Each contour map was produced in two stages. 

First, a matrix of magnetic values was interpolated at 

equi-spaced pointseparated by a distance equal to about one 

third the average flightline spacing and using the magnetic 

observations along flightlines in the neighbourhood of the 

point of interpolation. The interpolation of equi-spaced 

magnetic values is generally accomplished in two phases. 

Initially, the traditional inverse distance squared weighting 

method is used. This matrix of interpolated values is 

analyzed statistically. Orientationally dependent statistics 

may be useful in defining anisotropic trend directions. A 

spectral ensemble average model can be defined in ten degree 



angular segments. The geometric factor constant of an 

anisotropic potential field equation usually is used as 

the weighting function to repeat the above interpolation 

of equi-spaced magnetic values. 

The general reason for using the anisotropic potential 

equation interpolator is to minimize any ambiguities in 

the continuity of contour between flightlines. Also, in 

relatively subdued gradient areas it may at times be less 

ambiguous to determine the drafting of a contour. 

Secondly, the contour map is produced by printing alphanumeric 

codes for each contour interval at the exact map scale. 

The final contour map is then traced and drafted. 
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CERTIFICATE OF QUALIFICATIONS 

I, Tom Rolston of 615-525 Seymour Street, Vancouver, B.C. 
state that I have actively been engaged in my profession 

since 1953 and state as follows: 

1. 1953 to 1964 with the R.C.A.F. as instrument and 

electronic technician with crew supervisory capacity in 

various electronic and instrument systems. 

2. 1964 to 1966 with Kerr-Addison Mines Ltd. as electronic 

technician, servicing, repairing and maintaining various 

types of geophysical instruments. Also two seasons as field 

supervisor and geophysical instrument operator in mining 

exploration, including airborne and ground geophysical 

surveys, geochemical surveys, geophysical and geochemical 

drafting and mapping. 

3. 1966 to 1981 with Geotronics Surveys Ltd. and Columbia 

Geophysical Services Ltd., contracting geophysical/geochemical 

surveys in close association with geological mining engineers 

for various mining companies, as exploration manager and 

field supervisor of geophysical, geochemical surveys and 

instrument operator of various geophysical instruments such 

as airborne and ground systems, magnetometer, electromagnetic, 

gravity meter, self potential meter, scintillometer and 

induced polarization. 

4. 1981 to present as exploration manager with Candell 

Consulting Corp., geophysical consulting, airborne geophysical 

services and computer analysis of geophysical. data. 

Dated at Vancouver, British Columbia this 15th day of February, 

1984 : 

Tom Rolston, Project Manager 
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X - Y -  Z DATA HARD COPIES 

X - Y COURDINUTES and ELECTCIRMAGNETIC DATA FHUM FLIGHT LINE MAP 

and DIGIT IZED ANALOG STRIP CHART'S. 
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67 58 55 "" 65 64 
4'7 3:) 53 C".. 

,t ..::* 52 4 9 
pp, R 1:: # .::: 3 :::. p o i n t s  <23/ 52:) 



TENOLI I L L E  RESCllJRCES LTD. HARR I SON A I REORNE PROJECT. AlJG 1982. 
VLF-EM SURVEY; ANNAF'OF'LIS XMITTER. 
F I L E  REF : .:: AHAH18 :> 



TENQU I LLE RESOURCES LTD. HARR I SUN AIRBORNE PROJECT. 
VLF-EM SURVEY; ANNAPOFLIS XMITTER. 
F ILE  REF : < AHfiRiEl > 

# $  LINE f *  



'T'ENQU I LL.E RESOURCES LTD. HARK I SUN A I HBORNE FRUJEC'T. AUC3 1985. 
VLF-EM SURVEY; (?INNAF'OF:'LIS XMITTER. 
F I L E  REF : <: fil-l&?19 >. 



T'ENBLJI LLE RESOLJRCES L7'ID. IiARR I SON A IRBORNE F'ROJECT'. AI?G 1983. 
VL-F7-EM SURVEY ; ANNAPCIPL I S XM I TTER. 



TENQU :[ LLE RESOURCES L T R .  HARR I SCIN A1 REORNE PRUJECT. h lJG 1983 ,, 
V L F - E M  SURVEY ; kNNAPUFIL I S XM I TTER. 
FILE R E F  : .::: At-IAH21 ::. 

t t  L I N E  t t  



T'ENBU I LLE RESOLJRCES LTD. HARRISON AIRBORNE PROJECT. AIJG ? 98:J. 
VLF--EM SUHL'EY ; ANNAPOFL I EI XM I TTE:FI. 
F1L.E REF : .:f AHAR21 > 

b b  L I N E  t S  



TEPlUU I L.L.E RESC1URC:E:S LTD. HARR I SC3N A I RBCIRME 
VLF--EM SIJRVEY; AI'4NAPUF'L.I S XM I TTEFI. 

d *  LINE **  

paints 



l'ENL!lJ I LLE RESOURCES LTD . IiCSRR I SON AIREGWI\IE F'RC3JEX'T. ALJG J SEI:?;. 
VLF'-EM SURVEY; AWNAPOF"1- I S XM I TTER. 

tt LINE tt 



TENfiUl LLE RESCILJFXES LTD. HHRR l SCIN A I RBORNE PRU;JEC'l. AlJG 198::!. 
VL.F--EM SURVEY; fiI\INAPOPL I S X M I  T'TER. 



t L INE  t t  





- ~ 

5 )  52 cc J 5s 58 57 61 58 6<) 5fJ 58 "0 
- k t  

c r  kJE3 55 
E' E-' 

56 ., , "st:) 3:) "' ,..,I 52 51. 55 5 65 &J. 54. =;'' 47 49 4.7 
4. C? 4 9 5 (> 49 51 5 50 

1'1 A p: b:: # .::: 2 :::. pci i17t .s  .:';S7/ 38). 



X -- Y COCIRDINATES and ELECTORMAGNETIC DATA FROM FLIGHT LINE MAP 

and DIGITIZED ANALOG S T R I P  CHARTS. 

L ines SHAH3 kc3 SHARZb (Seattle transmitter) 



#t  LINE # t  





"IENBLJ I LL.E RESUURCES L..T'D. HARR I SON A I RBORNE PROJECT CilJG 1 V83. 
VL.F-EM SLJHV, SEATTLE X M I  TTER. 
FILE REF : .:: SHARS i 

t $  LINE t t  

points 

q ... :. .C 2; 3 
p o i n t s  





TENQU I LL.E RESUUHCES L'TU. I-IAHFI I SON AIRBCIRWE F'RUJECT. ALJG 1 VU3. 
VLF-EM SLJRV, SEATTLE X M I  1TER. 
F1L.E REF : (I SHAH6 ::. 

Y% LINE $ %  



TENBUILLE RESOURCES ITD. HARRISON 
VLF-EM SUIIV, SEATTLE XMITTER. 
FILE REF : .:: SHAKY > 

t t  LINE t t  

p o i n t s  

p o i n t s  

AIRBORNE PROJECT. 



T'EFJQU I LLE RESCIURCES LTD. HARR I SON 
V1.F--EM SURV, SEATTLE XM I TTER. 

42 
MAR 1::: p o i  nt 5 

31 
p o i  nt.s 

PROJECT. RUG 1983. 



TENQlJ I LL.E RESCXJRCES LTD. HAKR I SUN A I RBUKPJE FFIUJEX'T . 
VLF-EM SURV, 9EAl'IL.E XMITTER. 
F I L E  REF : 9:: SHARES >. 





- 

1'EPJRU I L.L...E RESOURCES 1.-TD. HARR I SCIN AIRBURNE PROJECT'. AlJO i98Z. 









T'ENBU % L.1.E FESOLIRCES L'TD. I-IAKR I SON 
VLF-EM SIJRV, SERTT'LE XM I'T'TEH. 

P., E' 
i .i 

MARK # 



T'EI'.IQU I LL..E HESCJLJFICES LTD. I-iRRH I SUN A I RBC3F:ilflE PROJECT. 



t t  LINE t S  



'T'ENQU I LLE RESOI-JRCES LTD. HAKR I SON A I RBURNE: PROJECT. AIJG J 5'El:I';. 
VL.F'-EM SURV, SEATTLE XM I T'TER. 
Fz3:l...E REF : .::: SHARIS :. 





I t  LINE $ $  



TENQU I LLE RE!3ClURCES LTD . I-IARR I SON A I RECIRNE PF<OJEC'T. t.>UG 1 SE33. 
VI.-F:'--EEM SCJRV, SEA1"'T'LE: XPlIl 'YER. 
F I  L - E  REF : < 9kIAR18 1::. 

$ %  L I N E  t t  



t f  LINE t L  





TENQU 1L.L.E RESUURCES LTD. HARRIStJN FI I RBOKNE PR0;JEiC'T. AlJG 19E33. 
VL-.F-EN SUKV, SEATTLE XNITTEH. 

55 
MARK 

t... I I'JE 







TENQLl I LLE RESOURCE:$i 1-TI). HARRISON A I RRORNE PROJECT. ALIG 19 83. 
VLF-EM SURV, SEATTLE XMITTER. 
FI l..E REF : .::: SI-(AR22 > 



TENAUILLE RESOURCES LTD. HARRISON AIRBORNE PROJECT'. AUG 1983. 
VLF-EM SIJF:V, SEGz'l"l"'T1.E XM I TTER. 
F I L E  REF : .:'. StjHR23 > 

I t  LINE It 



t t  LINE t* 



t t  LINE t f  



TENQUILLE RESOURCES LTD. HARRISON AIRBORNE PRUJECT. AUG 1983. 
VLF-EM SCJRV , SEAl-TL.E XM I TTEFI . 
F I LE REF : <:: St4AF;i'2& 1:. 

t S  L I N E  $t 



'T'ENQUILLE HES0URCE:S LTD. tiAHRISON AIRBORNE PROJECT. 
VLF-EM SUHV, SEATTLE XMITTER. 
F I L E  REF : < SHAR26 :) 

f f  LINE $ $  

41 43 
33 3 0 

p o i n t s  .:';27/ 



APPENDIX IV ----------- 
X - Y - Z DATR HARD COPIES 

X - Y COORDINATES and RELATIVE BULK MODULUS DATA FROM 2nd 

DHIVITIVE SURFACE TREND ANALYSIS MAP. 

Lines RBO t b  REllE and RB1S ta REllS 



RBO 
T o t a l  p o i n t s  i n  =. 90 ~ a g  readings = 88 
D e l e t i o n s  b e t w e e n  f i d s ?  



w 

1790. 1686. 8250. 0 
1853. 1747. 9500. 0 
1917. 1809. 9250. 0 
1980. 1870. 8790. 2 

NEW INPUT FILE ----------- e 
RBlE 

HB1E 
Total paints in = 60 Mag readings = 59 
Deletions between f ids? 
-e-e 

HBzE: 
Total point:.; in = hi) Mag readings = 58 
D e l  et i on5 between f i ds'? 
-e-e 



325. 30. 0. 
386. 89. 8750. 
448. 148. 8500. 
509. 207. 8000. 
570. 266. 9000. 
631. 324. 9250. 
693. 383. 8750. 
754. 442. 8000. 
815. 501. 9750. 
877. 560. 9250. 
938. 619. 9000. 
999. 678. 8250. 

1061. 737. 9000. 
1122. 796. 9000. 
1183. 854. 9250. 
1244. 913. 80QC). 
1506. 972. 8500. 
1367. 1031. 9250. 
1428, 1090. 8750. 
1490. 1 149. €35C)O. 
1551. 1208. 9900. 
1612, 1267. 975t:). 
1674. 1326. 7500. 
1735. 1384. 9500. 
1796. 1443. 7500. 
1857. 1 W2. Y25(:1. 
1919. 1561. €3750. 
198r:). 1620. (7r:lOO. 

NEW INPUT F I L E  

HrjSE 
Total p o i n t s  in = 60 Mag readings = 58 
D e l  etians between f i ds? 
-.e-e 



T 1246. 792. '?o&. 
1307. 850. 9500. 
1968. 909. 80QO. 
1429. 968. 9500. 
1490. 1026. 8500. 
1552. 1085. 8250. 
1613. 1143. 9000. 
1674. 1202. 7750. 
1735. 1261. 9000. 
1796. 1319. 8750. 
1858. 1378. 9250. 
1919. 1436. 8250. 
1980. 1495. 925O. 

NEW INPUT FILE 
-.,.--------- e 
RB4E 

RE4E 
Total points in = 60 Mag readings = 58 
Deletions between f ids? 
-e-e 

- 
RBSF_ 
'Total pointcj in := hi.) Mag readings = 58 
D e l  eti an5 between f i ds? - -w--e 

* rrYY - I m 



700. 30. 0" 
755. 88. 9250. 
810. 146. 7500. 
866. 204. 9500. 
921. 262. 8750. 
976. 320. 8500. 
1031. 379. 9250. 
1087. 437. 8750. 
1142. 495. 8500. 
1197. 553. 9250. 
1252. 611. 8000. 

- 

1308. 669. 9000. 
1363. 727. 8250. 
1418. 785. 9250. 
1473. 843. 8250. 
1527. 901. 9000. 
1584. 960. €3250. 
1639. 1018. 8250. 
lh94. 1076. 9mi). 
1750. 1134. 8750. 
1805. 1192. 9000. 
186(3. 1250. 8750. 

NEW INPUT FILE 
---------.-- e 
RB6E 

T o t a l  p a i n t s ;  i n  = 60 Mag r e a d i n g s  = 58 
Deletions between f i ds? 
-e-e 



- -7 
-- 

1799. 962. 9000. 
1860. 1020. 8790. 

NEW INPUT FILE 
-...--------- e 
HB7E 

RN7E 
Total points in = 60 Mag readings = 58 
Deletions between fids? 

950. 30. 0. 
1005. 87. 8250. 
1060. 145. 9250. 
1115. 202. 9500. 
1170. 259. 8000. 
1225. 9 17. 9500. 
1280. 374. 9250. 
1335. 431. 8000. 
1390. 489. 9500. 
1445. 546. 9000. 
1500. 603. 8500. 
1555. 661. 9750. 
1610. 718. 8000. 
1665. 775. Y 5 0 0 .  
1720. 833. 8500. 
1775. 890. 8750. 

NEW INPUT FILE 
-----...-...--- e 
HE8E 

Tatal points in = 60 Mag readings = 58 
Deletions between fids? 
-e-e 



1658. 584. 7750. 0 
1717. 640. 9000. 0 
1775. 695. 9000. 2 

NEW INPUT FILE ----------- e 
RB9E 

RB9E 
Total points in = 60 Mag readings = 58 
Deletions between +ids? 
-e-e 

1200. 7 do. 0. 
1 257. 84. 95C)O. 
1315. 138. 8750. 
1372. 192. 9250. 
1430. 246. €3250. 
14H7. ZOO. 92rJCl. 
1545. 354. 8750. 
1602. 408. 8500. 
i b m .  462. 9750. 
1717. 516. 8250. 
1775. 570. 8000. 

NEW INPUT FILE - -.. - - - - - -.- -- .... e 
RE 1 OE 

HB 1 OE 
Total points in = 60 Mag readings = 5€3 
Deletions between f i ds? 
-e-e 



- - - 

Total points in 66 Mag readings = 58- 
Deletions between f ids? 
-e-e 

1450. 30. 0. 1 
1487. 62. 8750. 0 
1525. 95. €3500. 2 

NEW INPUT FILE 
---------em- e 
RBlS 

RBlS 
Total paints in = 90 Mag readings = 88 
Deletions between f i ds? 



RB2S 
Total points i n  = 
Deletions between 
-e-e 

90 Mag readings = 88 
fids? 

T o t a l  p a i n t s  in = 90 Mag readings = 88 
D e l e t i o n s  b e t w e e n  f i d s ' ?  
-e-e 



15. 340. 0. 
79. 399. 8500. 

142. 457. 9250. 
206. 316. 8250. 
269. 574. 9250. 
7-3 a .  633. 9000. 
397. 692. 8000. 
460. 750. 9000. 
524. 809. 9000. 
588. 868. 9500. 
651. 926. 9300. 
715. 983. 8500. 
778. 1043. 9500. 
842. 1102. 9250. 
906. 1161. 8000. 
969. 1219. 9500. 

1033. 1278. 8500. 
1097. 1337. 8750. 
1160. 1395. 9500. 
1224. 1454. 8500. 
1287. 1512. 9000. 
1351. 1571. 7750. 
1415. 1630. 7750. 
1478. 1688. 9000. 
1542. 1747. 8750. 
1606. 1 a w  . 9250. 
1669. 1864. 7250. 
1733. 1923. 8500. 
1796. 1981. 9250. 
1E360. 2WO. 87%). 

NEW INPUT FILE ------------ e 
RB4S 

Total points  in = 60 Mag readings = 58 
Deletians between f ids'? 
- e .-.E? 



v 

750. 1140. 8500. 
811. 1196. 9500. 

- 872. 1252. 8500. 
934. 1309. 9750. 
995. 1365. 9250. 
1056. 1421. 7750. 

- 1117. 1477. 8250. 
1179. 1534. 9250. 
1240. 1590. 9250. 
1301. 1646. 9000. 
1362. 1702. 8250. 
1424. 1759. 9250. 
1485. 1815. 8750. 
1546. 187 1 . 85OO. 
1607. 1927. 9750. 
1669. 1984. 9000. 
1730. 2040. 8500. 

NEW INPUT FILE ----------- e 
KBSS 

KBSS 
Tota l  po in ts  in = 50 Mag readings = 58 
Dele t ions  between f i d s ?  



RB6S 
T o t a l  points in = 60 Mag readings = 58 
D e l  e t i c m c  b e t w e e n  f ids? 

15. 715. 0. 
76. 770. 8750. 
137. 825. 8250. 
1913. 881. 7500. 
259. 936. 8500. 
320. 991. 8750. 
381. 1046. 8000. 
442. 1101. 8500. 
503. 1157. 8750. 
564. 1212. 8750. 
625. 1267. 8250. 
686. 1322. 9 0(:)0. 
747. 1377. 8750. 
809. 1433. 8330. 
870. 1488. 8500. 
931. 1543. 8750. 
992. 1998. 8750. 
1053. 1654. 8500. 
1 1  14. 1709. 9250. 
1175. 1764. 8750. 
1236. 1819. 8000. 
1297. 1874. 7750. 
1358. 1930. 8750. 
14 19. 1985. 7500. 
1480. 2040. 8750. 

NEW INPUT FILE 
..----------- e 
HE7S 

Total  p o i n t s  i n  = 60 Mag readings = 58 
D e l  et I. an!% between f i d 5 ?  



- 

382. 1167. 9250. 
443. 1222. 8250. 
504. 1276. 8250. 
365. 1331. 9250, 
626. 1385. 8750. 
687. 1440. 9000. 
749. 1495. 8750. 
810. 1549. 8500. 
871. 1604. 8500. 
932. 1658. 8500. 
993. 1713. 8750. 
1054. 1767. 9750. 
1115. 1822, 7500. 
1177. 1876. 9500. 
1238. 1931. 8500. 
1299. 1985. 8750. 
1360, 2040. 8250. 

NEW INPUT FILE 

HB8S 
Tota l  points in = 60 Mag readings = 58 
Deletions between fids? 
-e-f2 

RBVS x 

'T'ntal po ints  i n  = 60 Mag readings = 58 
Deletions between fids? 



15. 1095. 0. 
75. 1147. 9000. 
136. 1200. 9000. 
196. 1252. 8500. 
256. 1305. 9000. 
316. 1557. 9500. 
377. 1410. 8750. 
437. 1462. 850r:). 
497. 1515. 9000. 
557. 1567. 90(:)0. 
618. 1620. 9000. 
678. 1672. 8750. 
738. 1725. 9250. 
799. 1777. 8750. 
859. 1830. 9250. 
919. 1882, 8000. 
979. 1935. 9250. 
104O. 1 Y 87. 7750. 
1 100" 2040. '?so(:). 

NEW INPUT FILE ----------- e 
RBlOS 

HE1OS 
Total points  i n  = 60 Mag readings = 58 
Del et i o n 5  between f ids? 

- -e-e 
























