


C. L. ERICKSON 
1823 OAK STREET 

PRINCE GEORGE. B.C. - 

August 19, 1968. 
Nining Recorder, 
?ax IGO,, 
Atl in ,  ~ i .  C. 

Dear Sir: 

Rat Ceophyolcal Report - 
TAP I? PAT G~oyn. 

H~rewitk teta212ed statoanent of expenditures together 
with P.O. Xonoy Order for $23.00; b&?g penalty for rocording 
of Supploncntmy affidavits, as roqusstod Fn your lattar of 
June 27, 1963. 

FOOS - GOO - CdL $5,169.19 

PAPS +oo.oo 
1, 570.00 A Ir crnf .e; 

FUQl 410.62 
.-. 

Ancillary Services & tlages 2,500.00 

C m P  190.00 

$lo# 239,UJ. 
\ ._ 

- 
I &av a-itentfon t o  my l e t t ~ s  of March 8, 1968., 

( t o  accompany original aff idavits) , .  in vhich statmont of. 
costs to E:'c Qgdon mbes Ltd. in mount of $54, 96.57 - 

was included. wee 

I trust  tho foregoing w i l l  bo found satisfactory. 
1 '  . . .  

w i a R E 0  TO DATE JN/nAl 
. ~ 

c_ 'I' . I . ,  4 L M .  .- 
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PAT CROUP 
NLSLQUAH , 8. c. 

for 



TlisrE O f  co NTEN'D 

I W m U C n O W  .............................................. 
Ww< SUBI#ARY .............................................. 
CON01 ROW OF THE SURVEY.*. ............................... 
Ins~alrrnoa ........................................... 
GE#ERAL GEM0CY.r.r ....................................... 
CEOPnlSICClL X R n R P m T A R O N  ................................ 
mAmenc mo cucmuamm c S U W ~ Y  map ................... 
m w  sacwtnc VARIATIOW rnnp .............................. 
SECOND DERIVATIVE. mAP ..................................... 
WNUUSION. ............................................... 
REcor#nENDAnONS. .......................................... 
imps - 
LOCATION MAP 

CLAIM mAP (PIC . 1) 

RAGNERC AND ELECTRORffiNtnC (FIG . 2) 

TOTAL RACNLTIC WARIARON mAP (FIG . 5)  

SECOND DERIVATIWE mAP (FIG . 4) 

Pag. 

1 

1 

2 

5 

5 

5 

6 

7 

7 

8 

8 



PAT GROUP, ATLIN, ftl.0. 

Bay 19, 1967 
c. e. s b w r ,  P. EW. 

IlTWDDllCnDHl 
Theme uny~ more redo o m  an arm o f  mom thmn 196 cloias 

i n  tho Atlin flining M v i d o n ,  13 mflos muthonet of Tulwquah, 8.C. The 

u.. I)MIoI)paso.e a r.eh.nglo J I o u  s i d e  we 3.2 by 3.8 a i l n  Md is sib 

u a t d  e t  tha intornmtionrl  b o u d r q  htmn A l m k 8  rwl Rritioh Colubi8. 

Aoneo to  the erm catmietr o f  6 grwel road fm tho T r u r c  

Canada H i g h n y  s t  WNt.ho?w b Atlin. 8. C. from thaw transportation 

mot be ud. dth M a i m f t  to I )  aorgmcy Plying f ie ld  I#UP Tulwqudr. 

Living acoaaaod.tion mao p m v i d d  for the ourwoy party a t  tho 

b l W i 8  T.ku tho Wl?d*kerclhip o f  b k b  E. fdd..n. The h.11- 

copter u r d  for tho  eumq n o  rl& b a n d  o t  the mim dth umugh fwl 

f o r  the 11117ny duapd 8 t  tho dPOQip. 

The m u t o  f l o r n  f a  tho aim to tho Property f o l l o r d  tho 

Taku R i m  9dl.r kt th. Sittdtu#l)r RivW W l l e y *  The aimnft thn 

krmd east and flaw bet- Sfttakmoy mmWn on tho ncrrth and Wright 

P&e on the w t h .  A t  tho m n g  s f  Sittakwvy Clscior 8 turn n S  made 

to the lwuth and tho property AS roaahed o t  the hmd o f  the glwior. 

J@u!&wm 
Tho wrk camnoncd on the 7th of  my i n  the morning and a 2 

hour f l i g h t  m e  sorb on the  property. Tho noxt f l i g h t  m e  0.d. i n  the 
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aftcrmoon for onother 2 hwr prlod. On the aornlng o f  the  8th o f  M a y  

mother 2 h w r  flight me made and the airrhome 1Pagnetunetex m~urtry me 

finlahed. A t  aidday anofha 23 hour f l i g h t  ma mede a t  rhich ttae the 

airborn0 inegmtol).t.L eurvey w made. Tho crem me a t  the mine om the 

6th of  @my btrs anly me short nomnriennce auvq wuld be Irda b c  

i o n  €.he wather d . k r l o n k d .  

lhna 3, 4 md 5 IIu. .pent * O V i M  WWml a d  

r u p p l i n  Jnto the ern .  Msy 9th w e  uwd ta athip oquipmt md p u -  

mmel b.& to woncourm, *oh i e  the b.. uf 0 p . n i t i O n e  o f  the our- 

vw -pay. 

FoNOIROnts OF RaE SUfiWEYl 

During the  f i r s t  part o f  the m y ,  &on the m.gnetla wlc 

v y  me made, high minds WTO ancwnh.rsd owe? the .urvllfl UI. f h l a  

made Flying mnditlone for a Plight slewablon o f  100 fset & m e  tho 

h.rrain vary diffleult. On the f86h lap o f  %he survey t h e  wather -6 

very c l s r  and rlnd condihions were w a r y  fwounble. 

The e l w a U o n  at  the fork  o f  the Takv snd Slthakmay Rlwm 

1s .bout 290 feet above maan - level, .hila thecLlwation o f  mount 00. 

den f a  about 7,500 fret. El.vstiaw throughout the arm (IF. excwdin@ly 

steep, .hi& d e  lt obligatory to uw a holicoptex .a tho tnatsporf 

adfuo. 





The  tact b-m tho .ham gmupa 18 -nt~nity* 

A t  least 5000 foot o f  the King Snlmon group appeara i0 be miednq. 

The main i n t m d v o  PO& i n  this mae is a quartz anronito 

o f  lete l o r n  Cretaceous or early Upper Crotueaous age. This has foam- 

cd into good Sized batholithio bodiCa8 dCh fameroue M b l l i t i C  8popky.i.. 

Thie intrusive has mild up fraa d w p  &vele &ping into Un Sadkments 

luving pendants of aediamtary rodt mapndnl i n  tho fomor molt. M e  

featurea are very typical i n  the dwolopsnt of dmnlimod mploemmk 

o f  sulphidea. 

I n  the mdne antorial i n  %a valley, just mrth o f  +ha 

area, t h a e  l o  found Molgbdenm eulphik, 1 4  and zinc mlphidoe and 

cralcopyrite anoaiabd dth quartz crarbonte wdns, nt. m i n e r a l  rqunce 

givon by Dr. F. A. K o r r  (1) 1s that pyrits me bhr f i a t  .Inwal kpodt- 

mi in muive  hoots end diwrrinatd g n i ~ .  This me accacpanid by 

fluorite and caldtr with quartz ad albite.  Than. lollowd a ..cluance 

o f  almralization, h i o h  included chaleopyrike, galma and zfnc blsnla. 

This oft- Pmp1ac.d the pytita and eana af  the gangue mlmmle. 

Somo acidic dykn mom ran to cut tho 8adb.aky mdcs. 

Their anin wnstituont mimrals are quatt2 and albite. Th. ~ i ~ n l i ~ 8 t  

i~ smetiaae cuts thew stnrctur~o torring chalwpyrite end wlana d c  

p o d h .  

A large r.gtons1 fault soam to QLBSS UI. a i m  i n  M saat 

and wr2t dtraction. Sfnoe moat o f  its l n g t h  is w v a d  dth lee, it 

r i l l  bo hard to tmce i n  tho ww. 



Andealto 

Sedlmonta 



p l u t o a c  m o l t .  

With mprd t o  tho ~1mtra.gnotlc uwy.  tha tonal of- 

foct and d m g a  w t d  on tho top. r h ~  played back in tho ooallloocopa 

ohora that cortain a r a o  am mn corductiva than othon. Tho wbof- 

phaoo conlltlom of  tho muto wnoy 10 d m u t  30 ~loctrliocrl dogzoos, 

h i l o  tho out-of-phuo rolaUonohlp for fh6 oondu~w a r r s  is n r r l y  

z m  oloctdcol d.prrm. A t  *.I* of tho loootlane ohoaring ad pesoan 

afloat. wro notod. %la could moan tha prumco o f  mlphlk minoral- 

i n t i o n .  o t h u  o l t a u t t v m  w i d  bo r t  boldor clay or  gnphfto. 

Only f o l l o r  up p r o d  wrk dll pmvo o r  dlopmvo tho laatlons. 

Tha doh and m r  l l n o  om tho patha follouod i n  tho mag- 

mttc  .uM(*o. Tho oiac0romapntic path only lnclupho th. w t c i o p  n r o  

and ha. twico tho donolty o f  control. fho mogutic control ham boon uaod 

to d.mb poadblo b o u \ d r r f ~  roe tha intxurriw (.O, tho eodimont. (3, 
ond the volcmnlca (5). A l l  rudinpa Imp. boon ? a d  ulWn 100 fat o f  

tho eurfauo. 

7ha m.gr#tOlatw uoa a1.o mn to and fnn the arm to e6t.b. 

U.h tho Ugnotlc do- and to glcn r q r o r r n b t l v o  Va1m.s O W ?  knom 

rock t y p n  l n  tho lar.diot. a m .  

Th. fntrudvo i n  tho mrthuuot cornor o f  tha nap ora is 

contlnuotlon of  a lorgo batholfthlc ffttmolvo covorlng m o t  of  the 
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gm#r DERIVATIVE mapl 

The eecond de r iva t ive  a s p  hee bean ca lcu la t ed  on the IBM 

ayetom uolng the epproprieto fornula. 

Tota l  Nagnetic Varletion map have bean carried forward and only vlr1U.S 

dealing with the eodinentary and volcanic r o p ~ n t i o n e  are fipured and 

antered on the  map. 

A l l  o f  the zoro value6 on the  



Tho configurntion o f  the emparsttone betwen the focieo 

io ropreaentative of a dower aediu UIM that i l l ue t r a tod  i n  f i g .  2. 

The la t tor  g i r m  the .Cbu@l *oto i n t e r p n t o t i o n  o f  tho outcropo. 

Tho configuration o f  tho p r e m t r y ,  giwe atraazturrl repremantat- 

ion. rhich ore independent o f  wflocr confomatirm. 

Tho f a u l t  zono depicted i n  f i q .  2 i m  confirnod on thie  

m a p  and i n  addition m e  folding enao ere d m l o p e d  i n  tho north and 

w t h  togitme of the HP. me i n t w r i w  o p p n n  t o  havo uttereel the 

eroo from tho r e t  end mest .id.@ .nd t o  how intruded wkll i t ic  

mame i n  the southern ..ctor. Tho largost amdimontory e m  ie p a d a n t  

near the cmtre o f  tho o m .  The volmniee e n  infoldod i n  the north 

M d  routh portione boing errooiocul r u i n e n t e  a ikRtod  i n  ynelinl 

folda. 

l2uaW!m 
Tho (B) elntrorclgcHtio aMaliee e n  thought to be re- 

preeante t iw o f  o r r e  hid, alpht pmduoo dopooite o f  nolybdenite. 

The (LZ) momliee may be roplacnont mnea i n  the limeetocu of r i n  

and load minorole. The (Cu) @maelin era pmbmbly Eankct zones i n  

minan1iz.d quutz wrbonrte  v a n e  aith ~ o p p o r  ailc.rale. 

The f a u l t  zone pmbebly dip. etewplg toward tho north 

and tho smfimantary contacts dip mlthor northamat or a u t h w o t  with 

ahallor grndiente. Tho *r zono nme t o  be mrly w r t i c o l .  

(1) Thet d r i l l i ng  be dom from tho .hem? zone t o r r d  the 

wot  wrking 8long the ridgo and including tho three ERI mnotnliee i n  

tho i n t w a i u e  r t o l l i t e  and mny p o e m  em@.  



- 9 -  

( 2 )  That a l l  of t h e  roplscsment zones in t h e  limostonm 

a6dimmtm be thoroughly prospactod uaing t h e  EB locl l t ions as a guide. 

Where wrrsntd t h e s e  zonms .hould be driliad. 

(5) That e l l  o f  t h e  contact  tones  in thm a n d e s i t t  vol- 

This  w u l d  include a11 o f  c a n i c ~  be prospected f o r  copnmr showings. 

t h e  r idges  in t h e  n o r t h a a t  part of thm ar68. 

(4) That ac id  d iksa  bm proapactmd in t h e  aadinmtary LOMI 

f o r  f r a c t u r i n g  and the deposi t ion of  t h a  rlbito quartz vrina. 

Reapactfully submitted, 
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New Pr imarr  Field By C. B. SELMSER, P.Eng. 

Electromagnetic Aerial Survey 
PART I 

HE author while making installa- T tion tests on a 4lG-3B-1 Bell heli- 
:opter discovered an  interesting pri- 
mary field developed by the rotors on 
this aircraft. It was found that this 
field is adequate for searching near the 
surface of the ground with an  operator 
using an electromagnetic search coil. 

This primary field has an  effective 
size to reach a t  least 150 feet below 
the elevation of the search coil. I t  also 
has an  approximate frequency of 1000 
cycles per second, which provides 
maximum penetration into overburden 
and rock material to a depth of about 
100 feet. 

Search is made in mountain country 
by flying lines along contour levels 
and an more level terrain with a paral- 
lel configuration. With the aircraft at 
a 50- to 75-foot elevation above the 
terrain the path covered is about 100 
feet wide. 

Practical Theory 
A careful examination of figures 1 

and 2 will show that because of the 
shape of the rotor blades on the air- 
craft, two distinctive fields are gen- 
erated when the rotor is turning. 
These fields a re  generated from eddy 
currents in the rotors a s  they turn 
rapidly across the earth’s magnetic 
field, which in northern latitudes is 
nearly vertical to the earth’s surface. 

An elementary study of physics tells 
us that a conductor cutting across a 
magnetic field will generate electric 
current. If this current is not drawn 
off then eddy currents will form and 
a secondary field which has a fre- 
quency depending on the speed of the 
rotors will be developed. 

Since the two blades are turning and 
will reach opposite sides of the shaft, 
the  currents and thus the field will be 

changing direction with every revolu. 
tion of a blade. The blades rotate at 
a speed of 320 rpm and since there are 
two blades the primary rotor field has 
a frequency of approximately 10 cycles 
per second (100 and 1000 cycle mul- 
tiples). 

The blades which a re  made of alum- 
inum alloy are long and thin. This 
shape promotes a rotor field, which is 
normal to the flat surface of the blade. 
As the blade turns, the fieid which is 
effectively about 150 feet in radius, 
forms a eonicle shape. A second field 
is built up transverse to the rotor field. 
This field as it turns with the blades 
forms a sphere shaped configuration. 

When the rotor field comes in con- 
tact with a tabular orebody it sets up 
a secondary field from the conducting 
orebody. This field then joins the 
transverse field to give a resultant 

Patent applied for. 
__ 



field direction that is quite different 
from the original and now no longer 
perpendicular to the axis of the search 
coil.'Thus out of phase harmonic mul. 
tiple signals are picked up in place of 
the secondary field. 

,F 

The Detector Coil 
The operator sits in the seat beside 

the pilot and holds a search coil with 
i ts  axis vertical. Attached to the tuned 
coil is an audio amplifier. This is in 
turn attached to a pair of headphones, 
which the operator wears over his 
ears. 

The audio amplifier, which is tuned 
to a signal of 1000 cps has  a gain switch 
and a feedback squelcher switch. The 
gain switch i s  regulated so that the 
Signal is just audible when the coil is 
held with its axis vertical. The squelch- 
er circuit is adjusted so that only the 
1000 cps signal goes through the ampli. 
fier. 

When the aircraft is flown close tc  
the surface of the ground without a 
conductor present the field signal will 
have minimum amplitude. When a con- 
ductor is Present in the rotor field the 
signal strength will suddenly increase 

i 

~ 

! 

i 

Tests Made in the Field 
1. Tests were made for extraneous 

fields inside and outside of the air- 
craft. 

2. Tests were made of the rotor and 
transverse fields inside and outside 
the bubble. 

3. The aircraft was flown at  various 
elevations over the ahserver so 
that he could measure the ampli- 
tude of the rotor field a t  the vari- 
ous levels. 

4. A known external field was mount- 
ed helow the rotor using a motor 
generator set for power. Tests were 
made both on the ground and in the 
aircraft, and while the aircraft was 
airborne. This enabled the author 
to study the relative s t r e n g t h 4  the 
magnetic field, 

5. Tests flown over Keno Hill ore- 
bodies gave positive verification 
with orientation changes of 10 
degrees. 

Conclusion 

enough for bodies exposed in outcrops 
or under light overburden. The method 
is as  effective for finding conductors 
as the self potential method, but with 
greater speed and mobility. 

It is obvious that since the method 
can he used in an aircraft such as this 
it is very adaptable to  surveys over all 
kinds of terrain. The survey requires 
no line cutting and Coverage may be 
done rapidly and with as much detail 
a s  required. 

Cost Relative to Ground 
Methods 

The survey which is continuous in 
nature may be flown at  a cost of $12.50 
Per mile. Surveys on the ground could 
Cost as much as  $100.00 per mile in 
very rough and inaccessible locations. 

The COSt of the aircraft, which in 
most cases amounts to  $3.00 per mile 
is much 1898 than that for line cutting. 
Line cutting and marking costs usually 
amount to $40.00 per mile. 

The total cost of the survey then i s  
$15.50 per mile. This means that the 
claim is totallv covered with mntim>. . ~~ ~~~~ 

in amplitude warning the operator that ous reading on lines 100 feet apart. 
he is crossing a conductor. The air- 47G-3B-1 Bell aircraft may he used for The equivalent cost on the ground 
craft then hovers over the Spot until reconnaissance electromagnetic sur- wculd be $250.00 with readings 100 
the observer has investigated the veys. The search is not as deep as  feet apart and lines having a 2oo.foot 
change in signal reception. some ground methods, hut is deep separation. 

The primary field generated by the 

Electromagnetic Aerial Survey PART II 
INCE the writing of the last article 

on this subject, the principal of 
t h k  airborne E M  method has  been 
tested an many ore occnrrences in 
northern British Columbia and the 
Yukon Territory. Also the technical 
aspects of the method have been over- 
hauled and conclusions have been 
made to make this method much more 
effective than was first thought pos- 
sible. 

Recordings have been made on mag. 
uetic tape, which have been played 
back on the oscillograph to stndy the 
wave form of the signals. Records were 
made over both very mountainous and 
less rugged terrain to discover what 
effect odd angular reflections would 
have on the signal. Many recordings 
were made over known ore occur- 
rences and anomalies found elsewhere 
were assessed by surveys on the 

The receiver has also been tested 
for the tuning qualities of the circuits 
and the ability of the circuits to filter 

s . : 

r ground. 

out the correct signal strength and 
quality for the purpose of the survey. 
A portable collapsible coil has been 
added to strengthen the earth's mag- 
netic field to many times its natural 
value. This increases the signal 
strength of the various multiple har- 
monic signals produced by the rotor. 
BY adding automatic frequency filter 
systems any desired frequency can be 
locked in and used to vary the depth 
of penetration of the audio wave en- 
ergy. 

The operator now records all sur- 
veys made on magnetic tape so that 
they can be later reviewed by the geo- 
physicist. This not only provides a 
cross-check on the snrvey method, hut 
enables the geophysicist to more in- 
telligently interpret the anomalies and 
advise the operator on further ground 
8urveys used to check out these ano- 
malies. 

Signal Characteristics 
In the photographs taken of the re- 

play of magnetic tapes on the oscillo- 
graph the modulated signal is com- 
pared with a 1000 cycle per Becond 
signal, which has been driven through 
the receiver. In the three comparisons 
please note the harmonics of the sig- 
nals in examples 1, 2 and 3, while in 
photograph 4 there a i e  no harmonics. 
but just the pure modulated signal. 
Photograph 2 shows merely the in- 
phase and out of phase relationship of 
a hasic signal. 

Photograph 1 shows many out of 
phase harmonics of the signal, which 
give a very rough sound to the signal 
in the earphones. This is the signal 
heard when the aircraft passes over 
terrain which contains no conducting 
bodies. 

In photograph 3, the aircraft is just 
entering the influence of a conductive 
body, and is not yet in close range. 
Some of the harmonics which are  
closely in phase' with the signal are  
still present. 

In photograph 4 the aircraft is flying 



directly over a conducting ore body 
and all out of phase harmonics of the 
signal have disappeared. This condi- 
tion gives a very clear tone in the ear- 
phones, which is quite distinguishable 
from the usual harmonic ridden signal. 

The modulated signal shown in the 
illustrations have an approximate fre- 
quency of 875 cycles per second. The 
actual signal from the rotors will he 
less, hut must be greater than 600 
cycles, which is the lower limitation 
of the oscillograph setting. 

Theory on the 
Rotor Signal 

In the previous article it was ex- 
plained that a preliminary sine wave 
signal from the rotor would he oscil- 
lating at 10 cycles per second, which 
of course is below the audio range. 
Now in addition to the earth's mag- 
netic flux the rotor is turning through 
a 10 cycle per second pulsating field, 
which is tuned to the pulsations in 
the rotor fram.the eddy currents. This 
is the same condition that exists in a 
Goldschmidt alternator, which is used 
to  produce high frequency wave Bner- 
gy. In this case a frequency multipli- 
cation is made when the blades of the 
rotor turn at a synchronous speed to 
produce a 100 cycle per second signal. 
This signal is in the audio range, hut 
has not a frequency great enough for 
the best signal ranging in this type of 
survey. If the receiver used is tuned to 
resonate at some hlgher frequency 
such as 1000 cycles per second, which 
may he generated by the rotor in a 
higher frequency environment, then a 
more correct frequency value may he 
used in the survey. 

The only additional factor, which 
must be considered is the increase of 
the signal strength. to an amount, 
which will allow ample penetration 
into the overburden and rock layers 
where conductors will. he discovered. 
This Blso must be done without adding 
any great weight factor to the aiT- 
craft. This g w l  has been achieved by 
using a flexible coil of over 100 turns 
and introducing direct current into it 
from the aircraft's service system. The 
area of this coil is adjusted so that it 
fits between the landing gear strnts 
of the aircraft. This coil then is cap- 
able of providing a preliminary direct 
field of approximately 20 gauss. which 

is 40 times the magnetic field strength 
of the earth's vertical component. 

Possible Penetration 
Since the original penetration was 

considered to he 150 feet below the 
elevation of the search coil when the 
receiver was tuned to a working fre- 
quency of 100 cycles per second, it 
follows that with the increase of the 
working frequency and the field 
strength a much greater penetration 
will he achieved. The isotropic condi- 
tion of the transmitted signal will also 
overcome conditions of misorientation 
weaknesses in detection, which effect 
other methods of EM detection. 

The anisotropic response to the pre- 
sence of .a conductor in the rotor field 
span is subject to the return of out of 

phase signals from the conducting 
body itself. These are notably weak in 
other methods of EM detection where 
a signal of low energy is evolved from 
the transmitting coil. By using the al- 
ternator principal of the rotor field in 
a high primary field strength, several 
watts of power may he generated. 

,-,. 

It is quite possible that penetrations 
into the bedrock and overburden would 
now he over 1000 feet from an aircraft 
with the flexibility of a helicopter. 
This can also he done without a weight 
factor greater than ferrying a passen- 
ger and his baggage. With the charac- 
teristics of the 47G-3B-1 Bell helicop- 
ter or the Hiller very rough mountain- 
ous terrain may he surveyed quickly, 
economically and safely. 

Ore Bearing Provinces Flown Over to Date 

1. Mayo District, Yukon Territory 
2. Vangorda District, Yukon Territory 
3. Ross River District, 

Yukon Territory 
4. Watson Lake District, 

Yukon Territory 
5. Taku District, British Columbia, 

The areas flown over involve sev- 
eral thousand miles of line. In every 
case the anomalies have been assessed 
and found to be caused only by con- 

ducting ore bodies in the bedrock. This 
has been done during the past six 
mouths by one operator who having 
avoided using time for installation of 
instruments has used this time in 
checking results on the ground. He 
has been closely supervised by several 
other engineers besides the author 
who are generously enthusiastic about 
this method of survey. 

PATENT APPLIED F O R  
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