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INTRODUCTION 

( !  

During the  perjod M ~ V  24 - June  15, 1980, a combined helicopter- 

borne Magnetometer, V.L.F.E.F1., and Radiometric survey was attempted and 

u l t imate ly  executed Over the  Comstock-Silver Cup Property near Si lver ton,  B.C. 

The su rvey  was car r ied  out  on behalf of Chopper Mines Ltd. by Columbia 

Geophysical Services  L t d .  under t h e  supervis ion of P.P. Nielsen, t he  writer 

of t h i s  r epor t .  

Due t o  a number of delays caused by incl imate  weather and excessive 

magnetic storms throughout t h e  above t i m e  period and the  strong l ikelihood 

of t hese  condi t ions  continuing i n d e f i n i t e l y ,  t he  survey wa8 car r ied  out  with- 

out t h e  a i d  of  the  Magnetic component of t he  survey. 

The primary purposes of t h e  survey w a s  t o  de t ec t  Pb-Zn-Ag veins  and/or 

r e l a t e d  s t r u c t u r e s  known t o  e x i s t  i n  a n  area of rugged t e r r a i n  and l i m i t e d  

ground access t o  narrow the  search to a reasonable ground survey level. ,  The 
pr inc ipa l  t o o l  used was an a i rborne  V.L.F. Electomagnetic instrument. Be- 

cause of t h e  small addi t ional  cost, t h e  p o s s i b i l i t y  of addi t iona l  information 

gained and t h e  ready a v a i l a b i l i t y ,  an a i rbo rn  magnetometer and ecint i l lometer  

were a l s o  instal led i n  the he l i c sp te r .  

A t o t a l  of 95 l ine-ki w a s  surveyed using a B e l l  206 Jet  

Highland Helicopters from t h e i r  base Ranger he l i cop te r  owned and 

a t  Castelgar ,  B.C. 

LOCATION AND ACCESS 

The property is located between Fennel1 and Si lver ton  Creeks, eleven 

m i l e s  east of t h e  town of Si lver ton ,  B.C. i n  the  Slocan mining division. 

The survey was i n i t i a t e d  o u t  of Castelgar,  B.C. with one r e f u e l i n g  

done near t h e  survey area. 
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The s u t v t y  wnR cn t r j cd  out over s t eep  t o  precipi tous terrain vary- 

ing i n  e levat ion from 4,500 f r c t  A.S.L .  dong Fennel1 and Si lver ton  Creeks 

t o  7,000 feet A.S .L .  nlonp, t h e  norther ly  t rending r i d g e  through t h e  c e n t r e  

of t h e  survey g r i d  for a t o t a l  topocraphic relief of 2,500 feet  (762 meters). 

This s teep  topographic Erndlent coupled with the  l imit ing t ransmi t te r  

d i r e c t i o n  determined t h e  l i n e  o r i en ta t ion  which var ied from 270 degrees t o  

360 degrees. A mean t e r r a i n  clearance of 90 meters was attempted but a l s o  

va r i ed  due t o  the  s teep  s lopes and gust ing wind conditions. 

111 STORY 

(Report by D. Malcolm, O c t .  18, 1979) 

The Comstock w a s  f i r s t  worked i n  1897 when a concentrator w a s  b u i l t .  

By 1904 t h e  mine had produced 298 tons averaging 98 02. per ton s i lver  and 

56% lead. Other shipmentsmade up u n t i l  1920 t o t a l l e d  92 tons, i n  1970 two 

dump shipments w e r e  made t o t a l l i n g  32 tons averaging 11.4 02. s i l v e r ,  4.5% 

lead and 4.7Z zinc per ton. 

Road building, bulldozer trenching and prospecting uncovered t h e  

S i l v e r  Cup extension s i n c e  t h a t  t i m e .  

GEOLOCtY 

(After D.C. Malcolm) 

General 

The Slocan area is underlain by Kuskanax granodior i te  ba tho l i th  t o  

the  north and the Nelson granodior i te  ba tho l i th  t o  t h e  south. Slocan series 

sediments l i e  between these  two in t rus ive  bodies. 

Younger quartz  f e ldspa r  porphyry, d i o r i t e  and lamprophyre d ikes ,  sills 

and plugs in t rude  t h e  sediments and o lde r  i n t rus lves .  Numerous small r i c h  

s i lver  bearing galena-sphaler i te  veins,  breccia  zones and some replacement 

depos i t s  have been mined i n  t h e  sediments and I n  t h e  intrusives.  
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Local 

Althoup,h moat of t h e  c l n i m ~  are  oil covered, rock  outcrops along 

t h e  numerous rontl C l l t R  r cvcnl  R uniform g r a n o d i o r i t e  near  t h e  no r th  con tac t  

of t h e  Nelson hn tho l i th .  

s t i k e s  N3S0E t o  NSS'E and d i p s  35 t o  55 degrees t o  t h e  southeas t .  

c o n t a i n s  gouge on both wal l s  w i th  crushed g r a n o d i o r i t e  q u a r t z  and sometimes 

lamprophyre f % l l i n g s ,  

occur  i n  crushed rocks. 

The Comntock-Silver Cup qua r t z  ve in  fo l lows  a s t rong  f a u l t  which 

The f a u l t  

F ine  gra ined  ga lena - spha le r i t e  and occas iona l  t e t r a h e d r i t e  

P a r a l l e l  ve ins  occur  on both s i d e s  of t h e  main v e i n  and s e v e r a l  e a s t  

s t r i k i n g  lamprophyre d i k e s  and q u a r t z  f i l l e d  v e i n s  i n t e r s e c t  t h e  main ve in .  

CLAIMS 

The proper ty  comprises t h e  following Crown Grants ,  Mineral Leases 

and Claims he ld  under o p t i o n  from t h e  owners by Chopper Mines Limited; a l l  are 

i n  t h e  Slocaii Nining Div i s ion  of  B r i t i s h  Columbia. 

Tax o r  
C l a i m  N a m e  Record Number Expiry Date 

S i l v e r  Cup 1815 25 August, 1980 

25 August, 1980 (ML27R) Isabel Fr. 1817 

Kentucky G i r l  1818 1 3  August, 1980 

Ruby T r u s t  1804 1 3  August, 1980 

TD9-1 17609 H 11 J u l y ,  1980 

TD9-2 . 17610 H 11 J u l y ,  1980 

TD9-4 17627 H' 23 J u l y ,  1980 

TD 9- 5 17627 H 23 J u l y ,  1980 

Coms t oc k 1814 2 J u l y ,  1980 

S i l v e r  Chief 1813 2 J u l y ,  1980 

C S C l  1611 Nov. ,1980 

c s c 2  1612 Nov., 1980 

c s c 3  1613 Nov., 1980 

Reg is  t er ed 
Owner 

Henry S. Murphy 

Henry S. Murphy 

Renry S. Murphy 

Henry S. Murphy 

Henry S. Murphy 

Henry S. Murphy 

Henry S. Murhphy 

Henry S. Murphy 

Vic to r i a  Harding' 

V ic to r i a  Harding 

Chopper Mines Ltd. 

Chopper Mines Ltd. 

Chopper Mines Ltd. 
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THE AY RBORNE CFDPIIYSICAL SURVEY - 

InstrUl’tlentatiOn rind Theory 

1. Electromagnetic8 

_- 

A VLF-EM rece iver  manufactured by Sabre Electronics  of Burnaby, 
B.C. w a s  used f o r  t h e  electromagnetic por t ion  of the survey. 
is designed t o  measure t h e  current  induced i n  a ver t ical  c o i l  by the  primary 

and secondary f i e l d s  of a transmitted s i g n a l  from fixed U.S. Navy t ransmi t te r  

s t a t i o n s .  

t h e  suspected and known s t r i k e  of favourable conductors,  was Sta t ion  NLK Arling- 

ton (Sea t t l e ) ,  Washington a t  a frequency of 18.6 KHz. 

T h i s  instrument 

The s t a t i o n  used f o r  t h i s  p a r t i c u l a r  sumey,  due t o  o r i en ta t ion  with 

The v a r i a t i o n  i n  the  ho r i ton ta l  component of t h e  f i e l d  s t rength  was 

measured by the  rece iver  via the  c o i l  mounted in a six foo t  long “bird’,’ towed 

by a twenty meter long cab le  from the hel icopter .  

The primary f i e l d  transmitted by t h e  U.S. Navy s t a t i o n  propagates a n  

a l t e r n a t i n g  primary electromagnetic f i e l d  which Induces an  a l te rna t ing  current  

through a conductive source such as a sulphide body. 

t h e  conductor i n  tu rn  sets up a secondary f i e l d  which d i s t o r t s  t he  t ransmit ter  

primary f i e l d .  

and is ind ica t ive  of t h e  conduct ivi ty  of t h e  rocks,  overburden, and s t ruc tu res  

over which t h e  receiver passes.  

The current flowing through 

It is t h e  degree of d i s t o r t i o n  which i s  measured by t h e  receiver  

. 

Due t o  r e l a t i v e l y  high transmitted frequency ueed, the  un i t  is capable 

of detec t ing  low conduct ivi ty  sources such as c l a y  beds, shear zones or f a u l t s  

containing water f i l l ed  c l a y s  and other  conductive materials, graphite,  carbon- 

\ 
aceous sediments, l i t h o l o g i c a l  contacts  as w e l l  as sulphide bodies of economic 

importance. Because of t h i s  phenomenom, a i rborne  conductors must be accurately 

loca t ed  on the ground using ground E.M. techniques t o  determine, if a t  a l l  pos- 

s i b l e ,  t he  cause of t h e  a i rbo rne  response i n  order  to separa te  the conductors 

r e l a t e d  t o  undesirable sources  such a8 g raph i t e  from economically s ign i f i can t  

t a r g e t s  such as Pb-Zn-Ag v e i n s  o r  lenses.  
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2. Radiometrics 

A Royal Scfnt i l lomctcr  Model 118 manufactured by Precision Radiation 

Instruments L t d .  wae used  for the radiometric po r t ion  of t h e  survey. The de- 

t e c t i n g  element vna n 2 inch sodium-fodide c r y s t a l  also i n s t a l l e d  i n  the  six 
foot  b i rd .  Thie inetriiment measures t h e  t o t a l  count r ad ia t ion  and was recorded 

on a 1 2  cm.  analog s t r i p  chart recorder. 

i n t e n s i t y  t h a t  i t  was not f e a s i b l e  t o  p l o t  on t h e  1:10,000 map. 

t h e  theory of t h i s  survey method w i l l  not be d i s c u s s e d .  

The da ta  was of such constant low 

As a re su l t ,  

Sutvey Procedure 

The survey w a s  executed using a B e l l  206 Jet Ranger he l icopter  owned 

and operated by Highland Helicopters which was mobilized from Caetelgar,, B.C. 
The c r e w  cons i s t ed  of t h e  p i l o t ,  navigator,  and instrument operator.  A mean 

l i n e  spacing of 150 meters was attempted but varied considerably due t o  rough 

f ly ing  cond i t ions  brought on by excessively s t eep  t e r r a i n  over port ions of 
the  claims coupled with cross-gusting wind conditions.  

t o  be abandoned o r  cu t  sho r t  o r  approached a t  a d i f f e r e n t  d i rec t ion .  

Some survey l i n e s  had 

Despi te  these d i f f i c u l t i e s ,  reasonably good con t ro l  was achieved a s  

evidenced by t h e  l ine-to-line co r re l a t ion  of conductors. 

from prominent topographic f e a t u r e s  observed on the  ground and confirmed by 

the  naviga tor ' s  map and p i l o t s  instruments. 

As mentioned i n  the introduct ion,  t en  days w e r e  l o s t  due t o  inclimate 

T i e  po in ts  w e r e  made 

I 

w e a t h e r  and extreme magnetic storm a c t i v i t y .  

abate r e s u l t i n g  i n  t h e  abandonment of th i s  p a r t  of t he  survey. 

The magnetic a c t i v i t y  would not 

The t ie -poin ts  w e r e  assigned numbers ( f i d u c i a l  po in ts )  and were simul- 

taneously marked on the navigator 's  map and instrument strip charts. 

Upon completion of the  survey g r i d  l i n e s ,  a c ros s  or t i e  l i n e  was 

flown along the r i d g e  roughly through the  cen t r e  of the survey area which served 

as a check on t h e  g r i d  l i n e s  and f o r  add i t iona l  navigat ional  control .  
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The rsiljomc*trlc randinRs were taken with t h e  scint i l lorneter  set on 

a f i v e  second rbrtponacr timc whcrehy the meter would respond t o  the  average 

t o t a l  count recfilvcd over t h e  i n t e r v a l  of time. 

on t h e  ground of a b u t  100 maters. 

This  r e s u l t e d  i n  a sample length 

DATA COMPIIATION AND PRESENTATION 

The base map consis ted of a government topographic map (A.T.S. 82 F/14 

Scale:  1:50,000) which was enlarged to a scale of 1:10,000. 

The V.L.F.-E.W. and Radiometric data  on t h e  s t r i p  cha r t s  w a s  exam- 
I n  the  caaeof t h e  radiometric port ion ined and background l e v e l s  determined. 

of t h e  survey, i t  was determined t h a t  no anomalous condi t ions existed and 

the re fo re  no compilation of t h e  da ta  was necessary. 

Numerous broad and narrow E.M. conductors w e r e  observed in the data. 

With t h e  a i d  of t he  f i d u c i a l  po in ts ,  t h e  pos i t ions  of t h e  peaks (maximum ampli- 

tude) of t hese  responses were p lo t t ed  on a mylar copy of t h e  1:10,000 scale 

base map a f t e r  the  f l i gh t - l i ne  

from the navigators  map. I n t e r - l i n e  cor re la t ion  of t h e  conductors was then 

made wi th  constant  r e f e r r a l  t o  t h e  character  and shape observed on the  strip- 

c h a r t  p r o f i l e s .  

t e r r a i n ,  c learance and f l i g h t - l i n e  o r i en ta t ion )  no at tempt  was made t o  i l l u s t r a t e  

anomaly width o r  to  ind ica t e  conduct ivi ty  amplitude on t h e  f inished MP. 

loca t ions  and f i d u c i a l  po in ts  were t ransferred 

Due t o  t h e  na ture  of t he  survey (ie. varying ground speed, 

The E.M. Conductors are shown as heavy, dashed l i n e s  and designated 

a letter (A, B, C, etc.) f o r  purposes of i d e n t i f i c a t i o n  and discussion below. 

t 
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DTSCIISSTON - OF RESULTS AND INTERPRETATION 

1. Radiamqttica - 
AS mentioned above, constant  r ad ia t ion  in t ens i ty  believed t o  re- 

present background l e v e l  over t h e  e n t i r e  survey area made p l o t t i n g  of the  re- 

s u l t s  superfluous. The f l a t  r ad ia t ion  response must be drie t o  one or more of 

the  following causes: 

(a) Overburden or s o i l  cover could be a t tenuat ing  

r ad ia t ion  emmissron t o  a leve l  below instrument 

de t ec t ion  l eve l .  

Ter ra in  clearance was too g rea t  and/or s c i n t i l -  

lometer c r y s t a l  volume w a s  too s m a l l  to de tec t  

anomalous conditions.  
The underlying rock type(8) must be uni formoi  

(b) 

(c) 
homogenous. 

Reasons (a) and (b) are v i r t u a l l y  ru led  ou t  due t o  the fact t h a t  readings were 

taken over p a r t s  of t h e  property where rock outcrops were c l e a r l y  v i s i b l e  on 

s teep  slopes and where t h e  speed of t he  a i rborne  platform was slower and the 

t e r r a i n  clearance less than elsewhere y e t  t h e  response was i den t i ca l .  There- 

fore ,  t he  t h i r d  p o s s i b i l i t y  appears t o  be the  most l i k e l y  cause of t he  f l a t  
constant response. 

2. Electromagnetic 8 

The V.L.F.-E.M. port ion of t he  survey detected s i x  conductors worthy 

of comment which are l abe l l ed  A t o  F on t h e  map. 

A. This cnnductor fol lows t h e  north-south topographic r idge  from the  south 

boundary of t he  C.S.C. #2 claim souther ly  f o r  a d is tance  of about 1600 

meters. The s t rong l ine- to- l ine cor re la t ion ,  the associated cross-con- 

ductors, and f i n i t e  s t r i k e  (ie.  does not occur everywhere along the  r idge) ,  

m a k e s  t h i s  f e a t u r e  a high p r i o r i t y  t a r g e t  f o r  fu r the r  explorat ion on the  

ground. 

These two eub-paral le l  conductors occur along t h e  known f a v o u q b l e  geo- B. 
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l o g i c a l  s t r t rc turc  i n  the  immediate  v i c i n i t y  of old workings and are there- 

f o r e  most probnbly r e l a t e d  t o  t h e  mineral izat ion previously found and 
mined. 

C,D,E b F. Theme f e a t u r e s  are i s o l a t e d  one and two l i n e  conductors which 

should be de l inea ted  on the  ground by prospecting and possibly by geo- 

chemistry and/or geophysics. 

RECOMMENDATIONS AND CONCLUSIONS 

c 

The survey appears t o  have been successful in detec t ing  conductors 

associated with known minera l iza t ion  I n  the  v i c i n i t y  of t h e  Comstock and Si lver  

Cup mines and has  a l s o  detected fou r  o the r  conductors which could be of economic 

s igni f icance ,  

Anomalies A and D should be protected f i r s t l y  by s taking and ‘then 

be explained by ground electromagnetlcs such as t h e  E.M. -16 o r  C.E.M. shoot- 

back method of reconnaissance . 
Conductor C appears t o  occur i n  unstaked ground but should be ex- 

amined p r i o r  t o  s taking and ground geophysics. 

Anomalies B, E and F are s a f e l y  within the claim boundaries and 

should be examined a t  some f u t u r e  d a t e  after co r re l a t ion  with t h e  known geology 

i n  t h a t  area, 

Respectfully submitted, 

P. P. Nielsen, B.Sc. 

NIELSEN GEOPHYSICS LTD. 
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PERSONNEL --- 

P .  P .  NIELSEN, C e o p h y e i c i e t ,  supervisor a n d  - NIELSEN GEOPHYSICS LTD. author of report 

E. MAAS, Helicopter P i l o t  - HIGHLAND HELICOPTERS LTD. 

T.  ROLSTON, Instrument Operator - COLUMBIA GEOPHYSICAL SERVICES L'I 

J .  RADAVICH, N a v i g a t o r  - COLUMBIA GEOPHYSICAL SERVICES L'I 
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STATEMENT OF AUTIIOR' S QUALIFICATIONS 

I DO HEREBY STATE: 

1. 

2. 

3. 

4. 

5 .  

I a m  t h e  au tho r  of t h i s  r e p o r t  which is compiled from d a t a  obta ined  
from a combined a i rbo rne  Radiometric and Electromagnetic survey c a r r i e d  
o u t  by Columbia Geophysical Se rv ices  Ltd. during t h e  f i r s t  ha l f  of 
June, 1980. 

I have been a c t i v e l y  p r a c t i s i n g  my pro fes s ion  f o r  t h e  p a s t  eleven 
yea r s  and have been involved in minera l  geophysics f o r  t h e  p a s t  
f i f t e e n  yea r s .  

I a m  a g radua te  of t h e  Un ive r s i ty  of B r i t i s h  Columbia and hold  a 
B. Sc. deg ree  i n  Geophysics (1969). 

I a m  t h e  p r e s i d e n t  of Nie lsen  Geophysics Ltd. w i th  bus iness  addres s  
a t :  

# 203, 2910 - 30th Avenue 
Vernon, B. C. 

I a m  a member of t h e  S.E.G., C.I.M.M. and t h e  B.C.G.S. 

P.P. Nielsen, B. Sc. 

' . '  7 . . ' 1  ' Date 



CHOPPER MINES LTD. TELEPHONE 664-2291 

201 - 744 WEST HASTING6 STREET 
VANCOUVER. B.C. 

V6E lA!l 

Statements of Expenses for Claim Assessments 

Engineering (Pacific Survey Corporation) 
To produce scribed mapping @ 1:2500 with 
1-0 metre contours from existing photography. 
To compile ortho photos @ 1:2500 with 10 
metre contours. 

Airborn Geophysical Survey, 
May 25 to June 1, June 13 to 20th 1980 
(total 16 days) 
Contracted date April 28 1980 
Helicopter: 3.8 hrs. @ $363.80/hr. 

1. Survey Supervision: 
(A) P. Nielsen, Geophysicist 1 day @ $225/day 
(B) Transportation 
(C) Food and accomodation 
(D) Reports 

Location Surveys - Rates 
Two man crew plus supervision $ 305.00/day 
Equipment (transit & EDM) $ 50.OO/day 
Room and board $ 70.OO/day 
Vehicles $ 40.OO/day 

Location Survey of access roads ( including 
azimth determination) 4 days 
Location Survey of northwest corner of 
Comstock mineral claim 1/2 day 
Location Survey of Legal Corner 
Posts of CSC claims 1 day 
Location of existing portal 2 days 
Volume determination of Portal 1/2 day 
No. 8 Plotting and Calculations 4 days 

Location Survev of Access Roads 
Survey Personnel D.Brownett 

W. Sawada 
Supervision: V. Ryback-Hardy B.C.L.S. 

Room and board 
Equipment 
Vehicles 

Location Survey of Claim Posts 
Survey Personnel (as above) 
Room and board 
Equipment 
Vehicles 

$ 2227.18 

$ 5,000.00 
$ 1,382.44 

$ 225.00 
78.00 $ 

$ 90.00 
$ 600.00 

$ 1,830.00 
$ 420.00 
$ JOO.00 
$ 240.00 

$ 686.25 
157.50 $ 

$ 112.50 
$ 90.00 



CHOPPER MINES LTD. TELEPHONE 664-2291 

201 - 744 WEST HASTINGS STREET 
VANCOUVER, B*.C. 

V6E 1A5 

Location Survey of Existing Portals and Volume Determination 
Survey Personnel ( as above) $‘1,14 3.7 5 
Room and board $ 262.50 
Equipment $ 187.50 
Vehicles $ 150.00 

$ 961.56 Central Technical Services Ltd. 

Total 

Silverton Saleries - Paid by Chopper Mines 
Supervision - Jim Szakacs 
Labour - R.Reder 

May 1 - Nov. 15 @ $2000.00 per month 

June 1 - Aug. 15 @$800.00 per month 
- Tom Szakacs 
- June 1 - Aug. 18 @ $800.00 per month 
- J.I. Szakacs 
Sept. 1 - Oct. 31 @ $2,000.00 per month 

TOTAL 

Road Construction and Rehabilitation 
-Silverton Transport 
- Renata Contractors 
- Grizzly Contractors 
- Ferr Holdings 
- Meadow Creek Contractors 

Feild Supplies 
Fuel 
Travel 

TOTAL 

Accumulative Total 

$ 16144.18 

$13,000.00 

$ 1.200.00 

$ 2,000.00 

$ 4,000.00 

$20,200.00 

$33,460.00 

$ 2,270.00 
$ 1,880.00 
$ 7,900.00 

$45,510.00 

$81,854.18 
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