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During t h e  p e r i o d  March 8 t o  A p r i l  1 2 ,  1983,  Lloyd Geophys ics  

L imi ted  c a r r i e d  o u t  ground magnetometer ,  ground VLF-EM and 

t i m e  domain Induced P o l a r i z a t i o n  s u r v e y s  on t h e  SKYLARK-OB 

p r o p e r t y  n e a r  Greenwood, B r i t i s h  Columbia f o r  S k y l a r k  Resources  

L imi ted  o f  Vancouver,  B r i t i s h  Columbia. 

'Is 

The s u r v e y s  l o c a t e d  a number o f  a n o m a l i e s  t h a t  a r e  worthy o f  

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

s o i l  geochemis t ry  s u r v e y s ,  r e c e n t l y  comple ted  by S k y l a r k  Resources  

p e r s o n n e l ,  s h o u l d  be  i n t e g r a t e d  w i t h  t h e  geophys ica l .  s u r v e y s  i n  

o r d e r  t o  e s t a b l i s h  a sys tem whereby t h e  more a t t r a c t i v e  t a r g e t s  

a r e  e x p l o r e d  f i r s t .  
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1. INTRODUCTION 

During t h e  p e r i o d  March 8 t o  A p r i l  1 2 ,  1983,  Lloyd Geophysics  

Limi ted  c a r r i e d  o u t  ground magnetometer ,  ground VLF-EM and t i m e  

domain Induced P o l a r i z a t i o n  s u r v e y s  on t h e  SKYLARK-OB p r o p e r t y ,  

n e a r  Greenwood, B r i t i s h  Columbia, f o r  S k y l a r k  Resources L imi ted  

of  Vancouver,  B r i t i s h  Columbia. 

The p r o p e r t y  i s  l o c a t e d  i n  s o u t h e a s t e r n  B r i t i s h  Columbia a b o u t  

3 kn;."east o f  t h e  town of  Greenwood and a b o u t  10  km n o r t h  of  t h e  

i n t e r n a t i o n a l  boundary,  a s  shown on t h e  l o c a t i o n  map (Dwg. No. 

287-1) on page 2 of t h i s  r e p o r t .  The approximate  geograph ic  

c e n t r e  of t h e  p r o p e r t y  i s  a t  49O 0 5 '  n o r t h  l a t i t u d e  and 118' 38 '  

w e s t  l o n g i t u d e .  

Access t o  t h e  p r o p e r t y  i s  by 4 km o f  paved r o a d  t r a v e l l i n g  e a s t -  

wards from Greenwood. A number o f  g r a v e l  r o a d s  p r o v i d e  e a s y  

a c c e s s  t o  t h e  v a r i o u s  a r e a s  o f  t h e  claim b l o c k .  

The p r o p e r t y  c o n s i s t s  of  1 l o c a t e d  m i n e r a l  c l a i m  (15 u n i t s ) ;  

1 4  r e v e r t e d  crown g r a n t e d  c l a i m s  ( 1 4  u n i t s ) ;  4 l o c a t e d  m i n e r a l  

c l a i m s  ( 7  u n i t s )  ; 4 l o c a t e d  f r a c t i o n a l  m i n e r a l  c l a i m s  ( 4  u n i t s )  

and 2 l o c a t e d  m i n e r a l  c l a i m s  ( 2  u n i t s ) .  The c l a i m  names, r e c o r d  

number, l o t  numbers, number of  u n i t s  and e x p i r y  d a t e s  p r i o r  t o  

c a r r y i n g  o u t  t h i s  work were a s  f o l l o w s :  

Clainl Name 'Record 'No. 

SKYLARK 1786 

ARCADIA 1787 

I R O N  CAP 1788 

TRIMVIRATE FR. 1788 

SILVER K I N G  1789 

HOPE NO. 2 1790 

MEADOWLARK 1791 

DENVER 1792 

Lo t  N o .  U n i t s  Expiry Date 

- 1 5  - March 11, 1984 

1 September 

1 September 

1 September 

1 September 

1 September 

1 September 

1 September 

1 September 
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I 
!SKYLARK RESOURCES LTD. 

LOCATION M A P  

GREENWOOD PROPERW 

GREENWOOD MINING DIVISION , 6.C 
~ u h n t c o ~  W W ~  by : oat, : Jon . .  I 9 6 3  
Korr,Dorrcn b A l a a  Ltd. 

I Seal. . I c m  6Thrn .  1 Dug No. 287-1 
A 



Claim Name - Record No. L o t  No. U n i t s  Exp i ry  Date  

SMILAX FR. 1793  1064 1 September 26 ,  1983 

SILVER CLOUD 1794 1218 1 September  26,  1983 

SILVER CLOUD FR. 1794 4545 1 September  26 ,  1983 

BILLY FR. 1795 999 1 September  26 ,  1983 

ASTORIA 1796 3134 1 September  26,  1983 

LAST CHANCE 1797 753 1 September  26 ,  1983 

LARK NO. 1 2142 

LARK NO. 2 2143 

LARK NO. 3  FR. 2144 

LARK NO. 4 FR. 2145 

LARK NO. 5  FR. 2243 

LARK NO. 6 3057 

LARK NO. 7  3058 

LARK NO. 8  FR. 3059 

A p r i l  28 ,  1985 

A p r i l  28,  1985 

A p r i l  28,  1985 

A p r i l  28,  1985 

A p r i l  28,  1985 

A p r i l  22, 1983 

A p r i l  2 2 ,  1983 

A p r i l  22,  1983 

GRANITE 3238 1 

SURPRISE NO.  3  3385 1776 1 December 1 5 ,  1983 

With t h e  e x c e p t i o n  o f  t h e  OB c l a i m  t h e  r e g i s t e r e d  owner o f  t h e s e  

c l a i m s  i s  S k y l a r k  Resources  L i m i t e d .  The OB c l a i m  i s  r e g i s t e r e d  

i n  t h e  name o f  V i s c o u n t  Resources  L i m i t e d ,  and S k y l a r k  Resources  

L i m i t e d  h a s  an  o p t i o n  t o  e a r n  a  50% i n t e r e s t  i n  t h i s  c l a i m .  

The l o c a t i o n  and  d i s p o s i t i o n  o f  t h e s e  c l a i m s  i s  shown on t h e  

c l a i m  l o c a t i o n  map ( F i g .  No. 287-2) on page  4 o f  t h i s  r e p o r t .  

The p u r p o s e  o f  t h e  magnetometer  s u r v e y  was t o  a s s i s t  w i t h  t h e  

g e o l o g i c a l  mapping o f  t h e  p r o p e r t y  s i n c e  e x t e n s i v e  areas o f  t h e  

p r o p e r t y  a r e  o v e r b u r d e n  c o v e r e d .  
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The purpose  of t h e  VLF-EM survey  was t o  s e a r c h  f o r  and o u t l i n e  - 
v e i n s  and /o r  v e i n  sys tems  s i m i l a r  t o  t h e  a r s e n o p y r i t e - r i c h ,  

l e a d - z i n c  s k y l a r k  v e i n  which c a r r i e d  good g o l d  and h i g h  s i l v e r  

v a l u e s .  

The purpose  of t h e  Induced P o l a r i z a t i o n  (IP) survey  was t o  s e a r c h  

f o r  a n d o u t l i n e  s t r a t i f o r m ,  v o l c a n o g e n i c ,  g o l d  b e a r i n g  zones s i m i l a r  

i n  " s t y l e "  t o  t h e  r e c e n t  d i s c o v e r y  by K e t t l e  River  Resources on 

t h e i r  p r o p e r t y  a b o u t  2 km n o r t h e a s t  o f  t h e  SKYLARK-OB p r o p e r t y .  
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2. GEOLOGY, MINERAL DISTRIBUTION AND MINING ACTIVITY 

The district is underlain by an assemblage of Paleozoic basement 

rocks and Triassic sediments and minor volcanics intruded by a 

variety of mafic to alkaline igneous bodies. Minor Tertiary 

sediments overlie the older rocks locally. 

The basement rocks, known as the Knob Hill Group, consist of 

amphibolite, chert, quartzite, argillite and minor limestone. 

Unconformably overlying the Knob Hi1.l Group is the Triassic 

Brooklyn Formation consisting of: 

1. Clastic units of shale, graywacke and/or conglomerate. 

Theclas'tsin the conglomerates are either chert pebbles 

( sharpstone) , volcanic rocks or limestone (puddingstone) . 

2. Carbonate units, grading from pure limestone to limy 

shale. Iron and copper mineralization occurs in impure 

limestone and limy shales. 

3. Tuffaceous units which resemble graywacke. 

On the SKYLARK-OB property the geology is not well known because 

of extensive areas of overburden cover. However, grossly the 

geology consists of a sequence of north to northwesterly-trending 

sedimentary and tuffaceous volcanic rocks of the Brooklyn 

Formation, intruded by the Greenwood granodiorite stock along 

the western margin of the claim block. 

An old G.S.C. map by McNaughton (1945) shows several northwesterly- 

trending belts of argillite, andesite, latite and diorite. The 

argillite strikes northwesterly and dips 35O to the northeast. 

A sequence of andesite and latite of variable thickness overlies 

the argillite to the east and is overlain in turn by bedded 

chert. 
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The map o f  McNaughton (1945) shows s e v e r a l  o u t c r o p s  of " j a s p e r o i d "  

t r e n d i n g  n o r t h w e s t e r l y  from t h e  SKYLARK showing t o  t h e  HOPE NO. 2 

c l a i m .  According t o  Daughtry (1981) t h i s  rock  may be a  hydro- 

t h e r m a l l y  a l t e r e d  and s i l i c i f i e d  zone w i t h i n  t h e  v o l c a n i c  - 
sedimentary  s u c c e s s i o n  o r  it may be  a  s i l i c e o u s  p y r o c l a s t i c  o r  

v o l c a n i c  f low u n i t .  The p r e s e n c e  o f  t h i s  r o c k  t y p e  i s  h i g h l y  

s i g n i f i c a n t  s i n c e  r e c e n t l y  t h e  o r i g i n  of  many of  t h e  m i n e r a l  

d e p o s i t s  o f  t h e  Greenwood Camp have been r e - i n t e r p r e t e d  i n  t e r m s  

of a  s y n g e n e t i c ,  vo lcanogen ic  model. 

The SKYLARK v e i n  s t r i k e s  n o r t h - n o r t h e a s t e r l y ,  d i p s  modera te ly  t o  

t h e  e a s t  and h a s  been t r a c e d  f o r  o v e r  600 f e e t  by s u r f a c e  and 

underground workings .  The maximum r e p o r t e d  w i d t h  of  t h i s  v e i n  i s  

abou t  2* f e e t .  T h i s  v e i n  i s  a  zone o f  i n t e n s e  s i l i c i f i c a t i o n  

and c a r b o n a t i z a t i o n  c a r r y i n g  v a r y i n g  amounts of  g a l e n a ,  s p h a l e r i t e ,  

t e t r a h e d r i t e ,  a r s e n o p y r i t e ,  s t i b n i t e ,  p y r a r g e r i t e  and p y r i t e .  

Wall r o c k  c o n s i s t s  o f  g r a y i s h ,  mass ive ,  f i n e - g r a i n e d  p y r i t i c  

rock  composed predominent ly  of s i l i c a  and c a r b o n a t e .  A sample 

of t h i s  v e i n  t a k e n  a t  t h e  s u r f a c e  e x t e n s i o n  o f  i t s  f a u l t e d  

s o u t h e r n  end by M r .  H . H .  S h e a r ,  P .  Eng. a s sayed  0.24 o z .  Au and 

19 .8  o z .  Ag p e r  t o n .  

Recent t r e n c h i n g  on t h e  MEADOWLARK c l a i m  h a s  exposed i n t e n s e l y  

s h a t t e r e d  c h e r t y  a r g i l l i t e s  h o s t i n g  numerous, narrow o x i d i z e d  

zones and f r a c t u r e  c o a t i n g s  of l i m o n i t e  and j a r o s i t e .  S e v e r a l  

narrow n o r t h e a s t e r l y  t r e n d i n g  v e i n s  and v e i n l e t s  of  m i n e r a l i z a -  

t i o n  s i m i l a r  t o  t h a t  o c c u r r i n g  on t h e  SKYLARK c l a i m  have a l s o  

been exposed.  

On t h e  SILVERCLOUD and SILVER K I N G  c l a i m s ,  a  q u a r t z  v e i n  h a s  

been t r a c e d  f o r  a b o u t  800 f e e t  on s u r f a c e .  I t  s t r i k e s  n o r t h e r l y ,  

d i p s  a b o u t  60 '  e a s t  and v a r i e s  from 1 i n .  t o  6  i n .  i n  wid th .  

Specimens o f  t h i s  v e i n  m a t e r i a l  have a s s a y e d  a s  h i g h  a s  0.07 o z .  

Au and 20.7 oz .  A g  p e r  t o n .  

Workings on t h e  LAST CHANCE c l a i m  a r e  r e p o r t e d  on a  n o r t h e r l y -  
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striking vein. There is no information on rnetal values in 

this vein. Brief mention has been made of a silver-bearing vein 

on the DENVER claim. However, no further information is 

available. 

Recently, there has been a re-interpretation of a number of 

mineral deposits in the Greenwood or Boundary Camp in terms 

of a syngenetic or volcanogenic model. A number of showings and 

old producers are now believed to have been originally formed 

by exhalative processes related to distal volcanic activity and 

to have been originally massive to disseminated tabular lenses 

conformable to the original bedding. Later thermal, tectonic, 

and metamorphic events have remobilized and displaced some of 

these deposits so that their original character is obscure. 

In 1982, Kettle River Resources (see Fig. No. 287-2) discovered 

at least two stratiform, bands of massive to submassive, gold- 

bearing sulphide in rocks which are part of the same succession 

as is found on the SKYLARK-OB property. In addition, low grade, 

disseminated, gold mineralization was found in rocks occurring 

stratigraphically between these two sulphide horizons. This 

discovery has proved the viability of this model and now a 

number of other deposits currently being explored in the Green- 

wood Camp are considered to be of this type. 
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3. INSTRUMENT SPECIFICATIONS 

The Magnetometer Survey 

The instrument used to carry out this survey was an MF1 

vertical field fluxgate magnetometer manufactured by Scintrex 

Limited of Toronto, Ontario. This instrument, when properly 

adjusted for latitude to the most sensitive scale, will allow 

measurements to be made with repeatability 05 approximately 

+lo gammas. 

The VLF-EM Survey 

The instrument used to carry out this survey was an EM-16 VLF 

receiver manufactured by Geonics Limited of Toronto, Ontario. 

The EM-16 is simply a very sensitive receiver covering the 
4- 

frequency band of the VLF transmitting stations established for 

communication with submarines. It consists of a signal coil 

and a reference coil which are mutually perpendicular and tuned 

to a particular transmitter's frequency by a plug-in crystal. 

Two crystals can be accommodated in the instrument with selection 

by external switch. For this survey the receiver was tuned to 

the transmitter at Lualualei, Hawaii transmitting at 23.4 kHz. 

The signal coil is incorporated into the handle of the instrument 

and the reference coil is a smaller cross piece at the end of 

the handle. The transmitter azimuth is determined by orienting 

the signal coil axis horizontal and the reference coil vertical 

and rotating the coils about a vertical axis to obtain minimum 

signal. The horizontal primary magnetic field of the transmitter 

is perpendicular to this direction. Optimum survey direction 

and orientation of the coils for making measurements are perpen- 

dicular to the transmitter azimuth. 
L 
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Measurements are made by rotating the coils about an axis 
L. 

parallel to the transmitter azimuth to obtain minimum or null 

signal in the signal coil. The signal is further minimized by 

adjusting the reference coil control knob on the control panel. 

The signal coil inputs directly to the signal amplifier while 

the reference signal is phase shifted 90° and adjusted, then 

inputed to the signal amplifier. Nulling is by audio tone. 

External or earphone speakers are provided via earphone plug 

on the control panel. 

An inclinometer dial viewed through an optical lens gives the 

tangent to the inclination of the polarization ellipse expressed 

in per cent to +150%. The reference coil control knob is 

calibrated to + 4 0 %  to measure the ellipticity of the polarization 

ellipse. These value5 closely approximate the inphase and out 

of phase components respectively, of the vertical secondary field. 

A second scale on the inclinometer dial next to the inphase 
L scale, gives the secant to the angle of inclination expressed in 

percent. This can be used to correct station separation in 

sloping terrain. 

Power is suppliedby 6 disposable "AA" cells. 

3.3 The Induced Polarization Survey 

The IP equipment used to carry out this work was a time 

domain measuring system developed and manufactured by Huntec 

Limited of Toronto, Ontario. The system consists of a trans- 

mitter, a motor generator and two Mark I11 receiver units 

incorporating digital display read-outs for chargeability 

measurements. 
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The t r a n s m i t t e r ,  which p r o v i d e s  a  maximum of 10 kw D.C.  t o  

t h e  ground, o b t a i n s  i t s  power from a 10 kw, 400  c y c l e ,  3 phase  

Bendix a l t e r n a t o r  d r i v e n  by a  25 H . P .  Onan g a s o l i n e  eng ine .  The 

t o t a l  c y c l e  t i m e  f o r  t h e  t r a n s m i t t e r  was 8 seconds  and t h e  d u t y  

r a t i o  ( R )  was 1 t o  1. T h i s  means t h e  c y c l i n g  r a t e  of  t h e  

t r a n s m i t t e r  was 2' s econds  c u r r e n t  "ON" and 2 seconds  c u r r e n t  

"OFF" w i t h  t h e  p u l s e s  r e v e r s i n g  c o n t i n u o u s l y  i n  p o l a r i t y .  

The Mark I11 r e c e i v e r  p r e s e n t s  d i g i t a l l y  f o u r  i n d i v i d u a l  ( M )  

v a l u e s  of  t h e  decay c u r v e  a t  each  s t a t i o n .  The (M) v a l u e  r e a d i n g  

is  t h e  r a t i o  of t h e  secondary  decay v o l t a g e  (Vs )  d i v i d e d  by t h e  

pr imary  v o l t a g e  (V ) e x p r e s s e d  a s  a  p e r c e n t a g e .  The q u a n t i t y  
P 

( V p )  i s  d i s p l a y e d  s e p a r a t e l y .  

The p a r a m e t e r s  measured by t h i s  u n i t  a r e  shown i n  F i g u r e  1. 

The d e l a y  t i m e  (td) and t h e  i n t e g r a t i o n  i n t e r v a l  ( t  ) of  t h e  
P  

r e c e i v e r  d e f i n e  c o m p l e t e l y  t h e  measurements (M1) , ( M 2 )  , ( M 3 )  

and ( M 4 1  . - 
The d e l a y  t i m e  (td) may be  se t  t o  1 5 ,  30, 60 ,  120 o r  240 m i l l i -  

seconds:  s i m i l a r l y  t h e  i n t e g r a t i o n  i n t e r v a l  ( t  ) may be  set  
P  

t o  20, 30, 40, 50 o r  60 m i l l i s e c o n d s .  T h i s  p r o v i d e s  twen ty - f ive  

d i f f e r e n t  sets  of  v a l u e s  f o r  each of  t h e  f o u r  sample p o i n t s  

( t l ) ,  ( t 2 ) ,  ( t3) and ( t4)  of F i g u r e  1. These q u a n t i t i e s  have 

been c a l c u l a t e d  and a r e  shown i n  Table  1, t o g e t h e r  w i t h  t h e  

l i m i t s  o f  i n t e g r a t i o n  c o r r e s p o n d i n g  t o  each  of t h e  i n t e r v a l s  

( M I ) ,  ( M 2 ) ,  ( M 3 )  and ( M 4 ) .  

For  t h i s  su rvey  t h e  d e l a y  t ime  (td) was f i x e d  a t  120 m i l l i -  

seconds  and t h e  i n t e g r a t i n g  i n t e r v a l  ( t  ) a t  60 m i l l i s e c o n d s ;  
P 

t h i s  g i v e s  a  t o t a l  i n t e g r a t i n g  t i m e  (T ) of 900 m i l l i s e c o n d s .  
- P  

See :Table 1. 

The a p p a r e n t  c h a r g e a b i l i t y  ( M a )  i n  m i l l i s e c o n d s  i s  o b t a i n e d  by 
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summing the (M) factors, weighted for their individual integra- - ting times as follows: 

-2 
Ma 

= t  x l O  (M +2M +4M +8M ) milliseconds -- 1 2 3 4  (1) 

The apparent resistivity ( e  ) in ohm-metres is obtained by a 
dividing (V ) by the measured current (I ) and multiplying by 

P g 
a factor (K) which is dependent on the geometry of the array 

used. The absolute value of (V ) is obtained by multiplying 
P 

the digital voltmeter reading by the scale factor of the input 

attenuator. 

The chargeabilities and resistivities obtained are called 

apparent as they are values which that portion of the earth 

sampled would have if it were homogeneous. As the earth sampled 

is usually inhomogeneous, the calculated apparent chargeabilities 

and resistivities are functions of the actual chargeabilities 
- and resistivities of the rocks. 

The majority of geophysicists, using time domain equipment, quote 

the apparent chargeability measurements in units of milliseconds. 

This is an unfortunate choice of units since these units are 

really millivolt seconds per volt. Therefore data obtained by 

different transmitters and receivers using different timing and 

sampling sequences will yield different "millisecond" values 

over the same orebody or mineralized zone. The interpreter must 

therefore pay special attention to the transmitter cycling time, 

the receiver delay time, and the receiver integrating interval 

and total integrating time before making comparisons between 

data obtained with different systems. 
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4. SURVEY SPECIFICATIONS 

4.1 The Magnetometer Survey 

Magnetometer readings were taken at 50 foot station intervals 

on lines 400 feet apart. Where strong fluctuations in the 

magnetic measurements were obtained, intermediate lines were 

added, so that the overall coverage in these areas was on lines 

200 feet apart. 

Magnetometer measurements were carried out by the method of 

"looping". Each loop was tied into one or more previously 

established base stations. Each individual station in any 

particular loop was tied into a base station within 1 hour from 

the time which it was read. When the diurnal drift for any 

particular loop did not exceed 50 gammas, a linear drift correc- 

tion was applied to the measurements within that particular loop. 

When the diurnal drift exceeded 50 gammas, the loop was re-read. 

The VLF-EM Survey 

VLF-EM readings were taken at 50 foot station intervals on lines 

400 feet apart. Where significant conductors were detected 

(other than those caused by cultural effects), intermediate lines 

were added, so that the overall coverage in these areas was on 

lines 200 feet apart. 

4.3 The Induced Polarization Survey 

The pole-dipole array was used for this survey. With this array 

the one current electrodeCl and the two potential electrodes P1 

and P2 are moved in unison along the survey lines. The second 

current electrode C2 is grounded on "infinite" distance array, 
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which is at least 10 times the distance between C and P for 
'C. 

1 1 
the largest electrode spearation. 

The dipole length (x) is the distance between P1 and P2 and the 

electrode separation (nx) is the distance between C and P and 1 1 
is equal to or some multiple of the distance between P1 and P2. 

For a sulphide body of some particular size, shape, depth and 

true chargeability, the dipole length (x) determines mainly the 

sensitivity of the array, whereas the electrode separation (nx) 

determines mainly the depth of penetration of the array. 

Induced Polarization readings were taken at 200 foot station 

intervals on lines 400 feet apart. The dipole length (x) for 

making these measurements was 200 feet and chargeability and 

resistivity measurements were made for four electrode separations, 

that is for n = 1, 2, 3 and 4. 

All lines were surveyed with the current electrode C1 to the 

west of the measuring dipole P1P2. 
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5. PRESENTATION OF DATA - 

The d a t a  o b t a i n e d  f rom t h e  s u r v e y s  d e s c r i b e d  i n  t h i s  r e p o r t  

a r e  p r e s e n t e d  a s  f o l l o w s :  

5 . 1  The Magnetometer Survey  

SKYLARK Group S h e e t  83235-19 

Magnet ic  d a t a  c o n t o u r  map ( 1 "  = 200 f t . )  

OB C l a i m  S h e e t  83235-20 

Magnet ic  d a t a  c o n t o u r  map ( 1 "  = 200 f t . )  

5.2 The VLF-EM Survey  

SKYLARK Group S h e e t  83235-21 

I n p h a s e  VLF-EM Data  Con tour  Map, A f t e r  A p p l i c a t i o n  o f  A 

F i l t e r  O p e r a t o r  ( * F r a s e r ,  1969)  ( 1 "  = 200 f t . )  
-c 

OB Claim S h e e t  83235-22 

I n p h a s e  VLF-EM Data Contour  Map, A f t e r  A p p l i c a t i o n  o f  A 

F i l t e r  O p e r a t o r  ( * F r a s e r ,  1969)  (1" = 200 f t . )  

5 . 3  - The Induced  P o l a r i z a t i o n  Survey  

SKYLARK Group S h e e t  83235-23 

C h a r g e a b i l i t y  Contour  Map, F i r s t  S e p a r a t i o n ,  

x = 200 f t .  ( 1 "  = 200 f t . )  

OB Claim S h e e t  83235-24 

C h a r g e a b i l i t y  Contour  Map, F i r s t  S e p a r a t i o n ,  

x = 200 f t .  ( 1 "  = 200 f t . )  

SKYLARK Claim S h e e t  83235-25 

R e s i s t i v i t y  Contour  Map, F i r s t  S e p a r a t i o n ,  

x = 200 f t .  ( 1"  = 200 f t . )  

* Geophys ic s ,  Vol .  34,  No. 6 
December 1969,  P .  958-967 
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OB Claim S h e e t  83235-26 
b 

R e s i s t i v i t y  Contour Map, F i r s t  S e p a r a t i o n ,  

x = 200 f t .  (1" = 200 f t . )  

The I P  d a t a  i s  a l s o  shown on pseudo-sec t ions  a s  f o l l o w s :  

L ine  No. 

16+00N 

12+00N 

8+00N 

4+00N 

Dwg. No. 

83235-1 

83235-2 

83235-3 

83235-4 

The s c a l e  o f  t h e s e  pseudo-sec t ions  i s  1 i n c h  e q u a l s  1 d i p o l e  

l e n g t h ,  that i s  1 "  = 200 f t .  
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6 -  DISCUSSION OF RESULTS 

5.1 The Magnetometer Survey 

The magnetometer survey failed to locate any steep gradients 

of wide areal extent which could be used to outline geological 

contacts with any certainty. However, the survey did locate 

some shallow magnetic sources in the northwest corner of the 

SKYLARK claim group, which are approximately coincident with a 

number of VLF-EM conductors. 

The strong magnetic response which occurs between stations 6+50W 

and 10+50W on L16+00S is coincident with a good VLF-EM conductor. 

5.2 The VLF-EM Survey 

The VLF-EM response depends mainly on the following factors: 

L 

1. The electrical interconnection of subsurface conductive 

materials. 

2. The depth and conductivity contrast of overburden and 

bedrock. 

3. The size and shape of conductive bodies and their 

orientation relative to survey lines and the primary 

magnetic field. 

An electromagnetic response consists of two components; a real 

component (inphase) and a complex (out of phase) component. At 

a given transmitter frequency, the response varies with conducti- 

vity and inductance. However, the primary magnetic field suffers 

both attenuation and phase shift while penetrating overburden 

to a conductor (and similarly for the secondary field penetrating 
.- back to the surface) thus greatly affecting the final measured 
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r e s p o n s e .  The shape  and o r i e n t a t i o n  of a  conduc t ing  body 
t 

l a r g e l y  d e t e r m i n e s  t h e  shape and t o  some e x t e n t  t h e  magnitude 

of t h e  r e s p o n s e  p r o f i l e .  

The VLF-EM survey  l o c a t e d  a  number o f  c o n d u c t o r s  i n  t h e  n o r t h -  

w e s t  c o r n e r  of t h e  SKYLARK c l a i m  group ,  which a r e  approx imate ly  

c o i n c i d e n t  w i t h  some sha l low s o u r c e  magnet ic  anomal ies .  

A s t r o n g  VLF-EM conduc to r  a t  9+50W on L16+00S i s  c o i n c i d e n t  w i t h  

a  s t r o n g  magnet ic  r e s p o n s e  and l i e s  on t h e  edge of  a  zone of 

i n c r e a s e d  c h a r g e a b i l i t y  a s  de te rmined  by t h e  I P  su rvey .  

5 . 3  The Induced P o l a r i z a t i o n  Survey 

An I P  r e s p o n s e  depends l a r g e l y  on t h e  f o l l o w i n g  f a c t o r s :  

1. The number o f  p o r e  p a t h s  t h a t  a r e  b locked  by s u l p h i d e  - 
g r a i n s .  

2 .  The number of s u l p h i d e  f a c e s  t h a t  a r e  a v a i l a b l e  f o r  

p o l a r i z a t i o n .  

3.  The a b s o l u t e  s i z e  and shape  of t h e  s u l p h i d e  g r a i n s  

and t h e  r e l a t i o n s h i p  of  t h e i r  s i z e  and shape  t o  t h e  

s i z e  and shape of t h e  a v a i l a b l e  p o r e  p a t h s .  

4 .  The volume c o n t e n t  of  s u l p h i d e  m i n e r a l s .  

5 .  The e l e c t r o d e  a r r a y  employed. 

6 .  The wid th ,  d e p t h ,  t h i c k n e s s  and s t r i k e  l e n g t h  of  t h e  

m i n e r a l i z e d  body and i t s  l o c a t i o n  r e l a t i v e  t o  t h e  a r r a y .  

7 .  The r e s i s t i v i t y  c o n t r a s t  between t h e  m i n e r a l i z e d  body 

and t h e  unminera l i zed  h o s t  r o c k .  
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The sulphide content of the underlying rocks or, since rocks 
b 

containing magnetite, graphite or clay minerals, frequently give 

rise to any IP response, an equivalent sulphide content is one 

of the critical factors that we would like to determine from 

field measurements. However, experience has shown that this 

is both difficult' and unreliable, mainly because of the large 

number of factors, described above, which contribute to an IP 

response. These factors vary considerably from one geological 

environment to another. Despite this, some interpreters have 

developed empirical rules for making rough estimates of the percent 

sulphides by volume contained within rocks giving anomalous IP 

responses. 

Interpretation procedures have been most completely developed in 

situations of mineralized horizontal layering, where the electrode 

separations used are often small compared with the lateral extent 

of the mineralized bodies. Geologically, the porphyry coppers of 

large lateral extent are practical examples where such interpreta- 
- tion procedures can be used to best advantage. 

In this area, where the electrode separations used are often 

large compared with the lateral extent of the bodies themselves, 

the complex problem of resolving the combined effects of depth, 

width, thickness and true chargeability of such bodies, together 

with the physical characteristic of the overburden and country 

rocks have only recently been studied in detail. The interpreter 

must therefore use empirical solutions, type curves obtained from 

theoretical investigations, plus experience gained from surveys 

over known orebodies and the results of both computer and tank 

model studies. 

The data obtained from the survey described in this report are 

presented on both contour maps and pseudo-sections. Care should 

be taken in selecting drill hole locations from either the contour 

maps or the pseudo-sections. On the contour maps, chargeability 
.- 
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- highs tend to be on the flanks of the target, if the target is 
shallow with respect to the electrode separation employed. Further- 

more pseudo-sections are not sections of the electrical properties 

of the sub-surface strata and cannot be treated as such when 

determining the depth, width and thickness of a zone which produces 

an anomalous contour pattern. 

A detailed study has been made of the contoured pseudo-sections 

which accompany this report. The anomalies selected are shown 

on the individual pseudo-sections and are classified into three 

groups. These are definite, probable and possible anomalies. 

This classification is based largely on the relative amplitudes 

of the chargeability and to a lesser degree on the resistivity 

response. Of equal importance in this classification is the 

overall anomaly pattern and the degree to which this pattern may 

be correlated from line to line which in turn may coincide with 

known structural features and/or rock types of possible economic - 
importance. 

The anomalies shown on the individual pseudo-sections have been 

used to outline a number of anomalous zones which are shown on 

sheets 83235-23 and 83235-24. 

Two of the zones are worthy of further discussion. 

The most westerly zone extends from about 10W on L16+00N to about 

8W on L20+00S. At its northern end it is approximately coincident 

with both shallow magnetic sources and VLF-EM conductors. At its 

southern end it encompasses a good VLF-EM conductor which extends 

from 9+25W on L14+00S to 9+75W on L18+00S. 

The centrally located zone extends south from 17E on L8+00S to 

about 22E on L28+00S. It then splits into two separate, less 

well defined zones. The more westerly "leg" terminates at about 
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22E on L48+00S and the more easterly "leg" terminates at about 

45E on L48+00S. 

Since these two zones are very extensive they are most probably 

caused by pyrite within a particular geological formation. They 

should be investigated either by trenching or by drilling where 

they coincide with strong geochemical responses. 

The sma!.ler isolated zones should not be ignored and should be 

further explored if geochemical responses are encouraging. 

Based on the resistivity data (see Sheet 83235-25) some geological 

contacts have been interpreted. These interpreted contacts appear 

to bear little relationship to the magnetic data. Furthermore, 

they are generally cross-cut by the zones of increased chargeability 

and to a lesser extent by the VLF-EM conductors. 
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7. CONCLUSIONS AND RECOMMENDATIONS 

From a study of the geophysical data obtained from the various 

surveys described in this report it has been concluded that: 

1. The surveys located a number of anomalies that are 

worthy of further investigation either by trenching 

or by drilling. 

From this study it is recommended that: 

A. The order in which the follow-up exploration of 

these targets is carried out should be determined 

by a study of the soil geochemical survey carried 

out by Skylark Resources Limited personnel. 

Respectfully submitted, 

LLOYD G E O P H Y S I C S  LIMITED 

Zohn Lloyd, P. Eng. 

Geophysicist 

Vancouver, B.C. 

April, 1983 

LLOYD GEOPHYSICS LIMITED 
CONSULTING AND CONTRACTING SERVICES 
I N  MINING AND ENGINEERING GEOPHYSICS 



7. CONCLUSIONS AND RECOMMENDATIONS 

From a study of the geophysical data obtained from the various 

surveys described in this report it has been concluded that: 

1. The surveys located a number of anomalies that are 

worthy of further investigation either by trenching 

or by drilling. 

From this study it is recommended that: 

A. The order in which the follow-up exploration of 

these targets is carried out should be determined 

by a study of the soil geochemical survey carried 

out by Skylark Resources Limited personnel. 

Respectfully submitted, 

LLOYD GEOPHYSICS LIMITED 

John Lloyd, P. Eng. 

Geophysicist 

Vancouver, B.C. 

April, 1983 

LLOYD GEOPHYSICS LIMITED 
CONSULTING AND CONTRACTING SERVICES 
I N  MINING AND ENGINEERING GEOPHYSICS 



8. STATE OF COSTS 

1. VLF-EM and Magnetometer Survey 

22.37 miles of VLF-EM and 

25.31 miles of magnetometer survey $ 6,436.80 

2. Living Expenses (Mr. J. Ashenhurst) 

Meals and motel 

3. Provision of 4 x 4 Crewcab (Mr. J. Ashenhurst) 

March 8 to 18, 22 and April 7 to 12 1,287.00 

4. Induced Polarization Survev 

6 man, 2 receiver crew 
March 22 to April 7 

5. Living Expenses (IP Crew) 

Meals and motel 

6. Provision of 4 x 4 Crewcab (IP Crew) - 
March 22 to April 7 

Total 

* This cost does not include some additional VLF-EM and 
magnetometer surveying and drafting costs and report 

writing. The additional cost of this work is estimated 

at about $5,000.00 
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9. CERTIFICATION 

I, John Lloyd, of 960-625 Howe Street, in the City of Vancouver, 

in the Province of British Columbia, do hereby certify that: 

1. I graduated from the University of Liverpool, England 

in 1960 with a B.Sc. in Physics and Geology, Geophysics 

Option. 

2. I obtained the diploma of the Imperial College of Science 

and Technology (D.I.C.), in Applied Geophysics from the 

Royal School of Mines, London University in 1961. 

3. I obtained the degree of M.Sc. in Geophysics from the 

Royal School of Mines, London University in 1962. 

4. I am a member in good standing of the Association of 

Professional Engineers in the Province of British . 
Columbia, the Society of Exploration Geophysicists of 

America, the European Association of Exploration 

Geophysicists and the Canadian Institute of Mining and 

Metallurgy. I have been practising my profession for 

the last twenty-one years. 

5. I have no, direct or indirect, interest in the property 

discussed in this report or in the securities of either 

Skylark Resources Limited or Viscount Resources Limited, 

nor do I expect to receive any. 

Vancouver, B.C. 

April, 1983 

John Lloyd, P. Eng. 
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