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APPENDIX I--Detailed Costs of Geochemical 
Surveys Performed on Queen Claims 

Labour Costs: 
Office: B,.'Rurgoyne, Jsme 15, 19'72, % dday @ $75/day $ 40.00 
Field: W. Thomas, August 2b, 25, 26, 5977, @ $24/day 72 .OO 

P. h a ,  pag~st 2k, 25, 25, 27, 28, 29, 7971, @ $26/day 156.00 
H. Colwell, August 27, 28, 29, 7971, @ $42/day 126.00 

Helicopter : 
August 24 -- 50 minutes 
~ u g u s t  26 -- 40 minutes 
August. 27 -- 40 minutes 
&gust 26 -- 40 minutes 
August 29 -- 55 minutes 

3 hours 45 minutes @ $13S/hour 5& 2.5 

Personnel Maintenance: 
12 man days @ $8/day 

Analytical Costs 
146 s o i l  samples f o r  copper and molybdenum 
plus sample preparation @ $1 .70 248.20 

Secretarigl,  Reproduction, and, Miscellaneous Costs 20.00 

SUB-MINING kECORDER 
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APPENDIX 11--Detailed Costs of Nagnetic and Electrmlagnetic 
Surveys Performed on Queen Claims 

i 
! 

I 
i 

Labour Costs: FIEIJI 

R. L d e ,  February 27-Narch 4, inclusive 
March 21 -23, inckdsive, @ $65/&y 

K. Michels, February 2 6 - ~ p r i l  4, i ~ c k u s i v e  
(39 h y s  plus Good F r l ~ j r )  @ $28/day 

H. Holm, March 9-April 4, inclusive 
(27 days plus Good ~ r i d a y )  @$28/day 

T. Hammell, February 26-I'iarch 8 
(12 days) @$28/&y 

OFFICE (plotting, Drafting, I n t e r p r e t a t i ~ c ~ R e p o r t s  ) 1 
A. Rurgoyne 4 days @ $75/day 
R. hmmle 3 days @ $6O/day 
A. Pauwels 6 days @ %O/day 
D. Roland 7 days @ @cO/day 
B. Hughes 3 days @ $2S/day 
H. Holm 2 days @ $28/day 
I,. Redenback 2 days' @ $22/day 

C1 Personnel Naintemnce : 1 
I 

Eeals Costs 128 man days @ $9/day 1152.00 
,Motel 39 days @ $1 5'/day 585.00 

i 

muipment Costs : I 
t 

Equivalent rental  cost of company McPhar M-7GO 
magnetometer 39 days @ $9/day 351 goo 

Truck ( b  x 4 crew czb) 39 days @ $15/day 585.00 
i 

Gasoline f o r  Truck and Snowmobile 300.00 
i 

TTse or' Rental Snowmobile (22 days @ $1 S/day) 330.00 
Equivalent- rental  cost  of conparry Snowmobile 39 days @$I 5/day 585.00 
Equivalent rental  of EY 16 (~onka uni t)  39 days Q $6/day 234.00 

r 

Feproduction and Kiscellaneous Costs 



A recomaissance geochemical s o 2  survey on the Queen claims fo r  copper 

and molybdenum was completed i n  the period of August 24-29, 1971. Geophysical 

surveys consisting of ground ~ s p e t i c  and eZactromagnetic (EM 16) were completed 

.. 
i n  the period of Fzb-.saqir .L> LO AprS kl., 1972 

The Oueen C ? . . & " ~ S  are locstced ( ~ o t e  'l';'fgzc ' 1 LK i;?e I;lzrd mning Division, 

9 30'1 1 !.% -; ?t, T. S ,, 1 O ~ J / ~ E )  on -6he Tam-5.m TPateac of Northam S r i t i s h  Columbia. 

The elzv-2 5;-on of the property ranges from bOC)O t o  450C ?a -1 5, Thi: Queen claims 

are 1cl:t-l;ed i n  a broad, f l a t ,  swampy, Lreeless 2nd 3ve: ,',":<e:: ,;wered, east- 

--.st t r e n i i i ~ g  valley now occupied i n  pa r t  by the IIluey Lakes, 

For the geochemical s o i l  survey access was provided 5y k e k .  +ter whereas 

:on. the geophysical surveys access was obtained by construc-cion 5:' 6 l e s  of a 

x 4 winter road to the southeastern n~1*t 32 t h e  elak;?; block a:. ;n. zlearing 

i d .  2 t n  e ne Cassiar- DP 7 miles of a prev5uL 2 y  consc,lYckt.i 22 ;a 

I 
I 

4 

Stewart Highway t o  tihe <ast. Tk90 s n ~ ~ ~ ~ t : S  2;  ,; 123 asdi -GC waverse . Ymplete 

the survey; an 4:~e claiqs Travelling t h e  frcwr -&e '. ~.~9i2r-Stewar t  y over 

the 13 r:-- .> of xinter  and to te  roads t o  the claim DIG*. ;as aboilt 1% . -2s. 

A l l  5'xfveys described i n  t h i s  report have been carrrzd out under the 

general slrpervision and direction of t h i s  writer. 

GENERAL GEOLOGY 

Glacial overburden cover probably exceeds 98 percent of the property area. 

On the western portion of the claims i n  the v ic in i ty  of the l a rges t  lake tha t  

comprises the Hluey Lake chain the overburden depth is suspected t o  be i n  the 

order of 2OO-3OO f e e t  or greater. The majority of the few outcrops noted i n  the 





0 v ic in i ty  of the claims are volcanic; andesite being predominant with l e s se r  

ainounts of basalts. I n  the eastern portion of the Queen claims granodiorite 

and quartz d ior i te  have been located i n  outcrop. Minor amounts of syenite 

have been noted on the northeastern p a r t  of the claims. 

GRID CONTROL 

For the reconnaissance geochemical s o i l  survey no formal gr id control was 

s e t  up. Sarrpling crews merely proceded d ~ : m  pre-established claim location 

l i n e s  aad took s o i l  samples a t  intervals  fron 300 t o  7.50 f e e t  depending on s o i l  

developmezt and topography. The locat ion of the s o i l  sample was noted on a 

claim map and each sample was given a respective nmber. 

For tine ground magnetic and electromagnetic surRys  a b ~ s e  l i n e  was placed 

i n  a ~ 6 0 4 d  direction diagonally across the claim block by use sf a "Topofoil 

1 
chaint1 and compass. A marked wooden picket (4 Teet x 2 inches) indicating 

the respective l i n e  number was placed i n t o  the snow every 800 f e e t  along the 

base l i n e .  Cross l i n e s  were placed every 800 f e e t  i n  ~ 3 0 ' ~  and ~ 3 0 ' ~  directions 

1 The Topofoil chain is a "lostI1 thread measuring device i n  which a 

counter accurately records i n  f e e t  from 0 t o  15000 f e e t  the length of thread 

unreeling from the unit when measuring a length or distance covered. The 

operator attaches the end of the thread t o  a fixed point, the counter is s e t  a t  

zero and the operator moves on foo t  carrying the topofoil chain. A s  the thread un- 



I . i 

by use of a Topofoil chain and compass. Magnetic and electromagnetic 
i 

1 

! 
measurements were performed simultaneously with establishment of l ines .  ! 

i 
i 

The base l i n e  and a l l  cross l i n e s  were t i e d  in to  pre-existing claim posts and 1 
obvious topographic features. 

GFX)Cm<39CA'L SOIL SURVEY 

Nethods and Soi l  GevelopmenC 

In  the  course of the s o i l  survey ",6 s o i l  samples weya cP3i?IL~;~ted and 

subsequently a d y s e d  fo r  copper and molybde~m. A t  each so72 L .ule location 

a p i t  or hole was dug with a shovel t o  a depth of 4-16 iaches depe-ding on the ; 

I 

; a i l  development. A t  each sampling s i t e  4-6 ounces of a pom5.y developed B 1 
e s i l  sample was taken with a chromium plated trowel. The s o i l  was placzd i n  i 

l 

a h a f t  s o i l  sample bag and appropr iaw~y  marked. The s o i l s  f o r  the most par t  i 
1 

I 
-.re developed on glacial ly derived overburden. 'The s o i l  deveiqment fo r  the ! 

I 

areas under la i ,~  by the claims is: I 

I 

A. : 
Organic l i t t e r ,  undecayed leaves, twigs, ;.ii:,xilly 0-1 inch 1 

i 
thick but up t o  2 f e e t  thick i n  swanrpy areas ! 

A, : Decomposed organic debris, organic r i ch  humus horlzon, black I 
t 
! 

i n  colour, normally 0-2 inches thick but consideraXLy thicker 1 
i n  swampy areas i 

I 

B : Brown t o  orange i n  colour, loose structure,  accumulation of I 
! 

clay and i ron  minerals and/or organic matter, 0-4 inches thick 

and poorly developed 

C : \Teathered glacial  overburden 

The f i e l d  supervision was carr ied out by geologist Matt Bell of Dolmage 

0 Campbell and the s o i l  samplers were Harold Thomas, Peter .Lee, and Harold Cdwell. 



Analytical Treatment of Soil  Samples 

The s o i l  samples were analysed by Chemex Labs i n  North Vancouver. The 

a samples were dried i n  the i r  respective sample bags a t  a temperature of 120 '~  

and then sieved t o  -& mesh through a nylon screen. For t o t a l  copper and 

molybdenum, one-half gram portion of these screened s o i l s  were placed i n  

culture tubes and tk9ri d i g ~ s k ~ d  i n  3 mls of perchlorie and ' ~ 2 1  of n i t r i c  

acid fo r  1 .to 2 hours. The resul t ing d igeshd  sanples ua;.e ,&.,Lad t o  a 

specif ic  volume i n  d i lu te  perchloric acid and thsn asperaked ilzt3 a Techtron 

Atomic Absorption Spectrophotomter. Calibration of the bpew. . 'otometer is 

done by ~n'eparat ion of respective metal standards. 

Results s rd  C;on&usions 

The abjective of the reconnaissance s o i l  sampling was t o  determine i t s  

use and hopefulLy t o  locate  anoinalous metal zones. The re su l t s  obtairLzc 3 

a s  presented i n  Figures 2 and 3 have proven of l i t t l e  LG-~. Yc s i g d i c z .  .e 

can be attached t o  the few isolated high copper valces oy U.J -I.%: two 2,- 

molybdenum values. A c d a t i v e  f r e q ~ s n c y  vs concern--,.,,a. $ L " L ~ A  f o r  L. ., ST 

(see Figure L )  indicates three reasonably d i s t i n c t  populations with rasges 

of 12 -20 ppm, 2 8-50 ppm, and 4 7  ppm. The values over 67 p p  may be anomalous 

but a re  too scattered t o  be s ignif icant .  

The relativesad f l a t ,  poorly drained t e r r a i n  combined w i t h  probably 

appreciable overbuden depth nay r e s u l t  i n  a poor ref lec t ion  of underlying 
I 

rock metal content. , 

GEOPHYSICAL SURVEYS 

Field Procedlures and Data Processing--Fhgnetic Survey 

The ground magnetic survey was completed w i t h  a McPhar MF-700 flux-gate - 



-t 0 - 10 ganmas below the .I000 scale and - 20 gammas above the 1000 scale. 

Readings were taken every 200 f e e t  slang the N ~ O ~ E - S ~ O ~ W  gr id  l ines .  Diurnal 

time corrections of the geoiragnetic f i e l d  were p d e  by checking every two hours 

with establis3ed standard base s ta t ions  located on the base l i n e  a t  every 

second cross-line. The operator traversed a given portion of the gr id  area 

i n  a loop-like fashiorr checking -in a t  respective standard base s tat ions.  The 

magnetic survey r e su l t s  hcve been plccted on Figure 5 and contoured a t  -200, 

o, 200, 400, 600, 800, 1600, 1500, 2080, 25C0, 3000, 3500 and 4000 g a m  

iri tervals . 
The aagnetie survey was performed i n  p a r t  by K. MicF.e3.s3 E. Holm, and 

T. H w I ~ E  under the f i e l d  supervision of R. Lannrile, geologis:, 

Zectromagnetic ,Survey 

The ground electronlagnetic survey was completed with a Eorka EM I 6  'CTLF 

J- 
blectromagnetic unit .  The measurenent range f o r  the in-phase i s  - 750% and 

0 
f o r  the out of phase - 40% with an accuracy of 1%. The EM 16 i s  a sensi t ive 

ad io- rece iver  that uses the sipal t r a n s a t t e d  by several American a i - L d i 7  

;tations i n  the -' 5-25 H z  range. For t h i s  m v e y  the s t a t ion  llNPGlt in Sezttle,  

it!zshingtoih a t  6 8-6 U z  tias u t u i z s d .  The primary magnetic f i e l d  generated by 

the s t a t i c ~ i  is, considered uniform over the surveyed area. bhen the primary 

magnetic f i e l d s  meet conductive bodies i n  the ground, there will be seco~dary  

mgne t i c  f i e l d s  emitted. The Fonka 734 16 effect ively measures the  vertic-A 

components of these secondary f i e lds .  To take a reading the horizontal cc 

i n  the instrument i s  oriented along the magnetic f i e l d  l i n e s  (here t h i s  direct ion 

is ~ 6 0 ' ~ )  and the ver t ica l  co i l  is t i l t e d  t o  minimize the sound s ignal  and the 

tilt angle recorded i n  percentage or  degrees. T h i s  angle i s  a measure of the 

ve r t i ca l  r e a l  component (in-phase) of the induced secondary f i e ld .  A second - 

- 



angle measurement of the minimum signal from the horizontal co i l  is then taken; 

t h i s  measurement i s  the quadrature o r  out of phase component. Em 16 in-phase 

and.out of phase readings were taken every 200 f e e t  along the cross l ines .  

In Figure 6 the in-phase zi.d out of phase components have been plot ted 

i n  p ro f i l e  form a t  a scale or" 1" = 100GF = 25% and ic terpre ta t ion  as  t o  depth 

and in tens i ty  of co~c!uctors has been eon~pleted. In Figwe 7 t3e in-phase data 

f o r  the l2-T 76 survey resul t s  has been reproduced i n  contour form a t  a scale  

or" = 'l000'. This has been done i n  an e f fo r t  t o  reduce the geological noise 

componer-t (which i s  generated i n  the  15-27 kHz frequency range) and t o  transform 

zero crossovers and inflections in to  peaks. The technique and resul t ing 

2 in terpre ta t ion  as  used is  described by Fraser (1 969) . Basically i f  four 

censecutive data points Pq P P are considered then the f'unction t o  be , 4, 3, 4, 
p o t t e d  is s h p l y :  I? = <F4 + P3) - (P2 + PI) and the ? lo t t ing  point f a l l s  

Letween s ta t ions  P2 and P Only positive values a re  conto.-ed. 
3 

- 2sults--T.%gnetic Survey 

The resul ts  of the ground magnetic survey are presented oiz Sigure 5. 

?he r e s u l t s  have been plotted and contoured on a 1" = 1000' topographic base 

and a t  in terva ls  of 200 gammas below 1000 gammas and a t  500 gamma intervals  

above the  1000 gamma level.  Inferred magnetic l inea r s  have been plot ted (blue 

l i n e s )  on Figure 5; three general magnetic l i n e a r  direct ions a re  recognized: 

3)  ~ 5 5 ' ~  t o  ~ 7 0 ' ~  

2 
Fraser , D. C., 1 969, Contouring of W-EM Data : Geophysics, V o l  . 34, 

C: No. 6 (~ecember 1969), p. 958-967. 

\ 



It is thought tha t  the inferred magnetic l inea r s  o r  zones of para l le l  

magnetic l inea r s  represent cer ta in  geological s t ructures  which could be faul t s ,  

shear zones, zones of fracturing or possibly l inea r  contact zones between two 

d i f fer ing  rock units. The prominent XJ zone of magnetic l inea r s  coincides with 

the regional. geologic trend, The two s ~ b s i d i a r y  zones of magnetic l inears  

trending NE may represent conjugate fracture or  s t ruc tura l  bra~ks re la t ive  t o  

the major WE zone of magnetic l inears .  The two subsidiary IJE trending :~gr'. ,ztic 

zones i n  the general area are  a lso  recognized from a i r  photographs a s  iist5:-ict 

but weak l inears .  

On the eastern portion of the property (east  of 4ins 2W) the overburden 

depth is not thought t o  exceed 100 f e e t  whereer the Q V ~ T ~ X P ~ ~ ~ -  Septh  west of l i n e  

200 may exceed 200-300 f e e t  especidLhy over the l a rges t  r:' t l b  d k a y  Lakes. This 

observation is borne out be examination of the topographic map ard the lower 

general magnetic background on the western pa r t  of the property, The 3 16 resu l t s  

' indicate fewer conductors also, on the western port icn of the  pro?erty, CdZ the 

eastern portion of the property the following approxi.,~atz g a m  i n t e r v a h  have 

been interpreted a s  representing the  following rock types : 
I 

+ 1500 gammas s y e d t e  

800-1 500 gammas acid t o  intermediate g r a d t i c  rocks I , 

I 
(-) 200-800 gammas volcanics and sediments (?)  1 

! 
The relationship of magnetic in tens i ty  t o  rock type is based upon minor i 

I 
I 
I 

reconnaissance mapping i n  the 1971 season and on previous work i n  the area. 
I 

Because of the-supposedly greater overburden thickness on the western portion 

of the property no defini te  conclusions r e l a t ing  magnetic in t ens i ty  t o  rock 



Resul ts--ELectrornagnetic W v e g  

In Figure 6 profi les  of the in-phase and out of phase electromagnetic 

components a re  i l lus t ra ted .  Here the scale is 1 = 1000' = 25'. Positive 

readings are  plot ted t o  the l e f t  azd negative readings t o  the r ight .  Conductor 

in t ens i ty  has been classif ied (as based on the magnitude and the  r a t i o  of 

in-phase t o  out of phase) a s  very weak, weak, and weak t o  ~iedium; also 

d is t inc t ion  has been made between those conductors which are uder red  t o  be . 

deep seated and those which are near surface. The outcrop or suboutcrop of 

a conductive body is defined by the cross-over point of the p ro f i l e s  fron 

posi t ive t o  negative looking northeast. Higher value readings indicate stronger I 

1 

i 
conductors. Because of the frequency, %he 331 16 method i s  qui te  sensitive t o  I 1 I 

conductive ef fac ts  Gear ground s u ~ f a c d .  High in-phase vzlues conibined w i t h  r T 
i 

loti out of phase values are  an inclication of near surface coz.&activity. A 

t: X g h  ra-cllo of in-phase t o  out of phase indicates a good condue-i;or. Because 

nost of the conductors are  very weak or  weak i n  in tens i ty  it i, :aubtful tha t  

-&ey represent sulphide mineralization. 

Variables such as  nature and composition of overburden, topographic, geologic 

s t ructure and differ ing geological rock un i t s  can cause a response and be 

effect ive conciuctors. Thus t o  evaluate the r e su l t s  more effectively,  t o  reduce 

geological noise, and t o  transform zero cross overs and inf lect ions in to  peaks, ' 

the in-phase data was contoured by the techniques a s  described previously. I n  
1 

Figure 7 the contoured in-phase EM 16 r e su l t s  a re  weak t o  medium i n  conductivity 

a d  no good conductors such as  sulf ides o r  graphite are  indicated. The dominant 

conductive trend directions are  northwest a s  deduced from Figure 7. A 

secondary and weak conductor trend inferred from Figure 6 (profi les)  is t o  the 

northeast. Because of the  l i n e a r i t y  of the mdny conductors, t h e i r  northwest 



trend (which is para l le l  t o  regional s t ructure,  and the dominant magnetic 
1 
! 

I 
i 

l i n e a r  trend), there weak t o  medium conductivity, a fault/l"ractwe/shear 

pa t te rn  is suggested. Fany of the contoured northwest conductors a re  coinci- 
I 
I 

dental t o  north~iest trending magnetic l inears .  Xor-theast trending s tructures  

w i l l  not be pronounced or e k n  possibly definsd i n  this survey because they 

would be pa ra i l e l  t o  the primary magnekic f i e l d  emitted frsx Lbe Seat t le  
I 

TTL;F stat ion.  I 

Conclusions and Fecommendations 
1 1  
E 
! ! 

The ground magnetic and electromagnetic surveys have been qui te  useful 

fn defining possible f au l t s  and f a u l t  zones on the Ween claims. The ~1agneti.c 

surveys have a lso  indicated the posi t ion and areal excent of possible syenite 

and acid t o  Latermediate grani t ic  in tms ives  i n t o  VO::..L-%~C : t  
I 1  

andesite and basal t  conposition. 1 1  
i 

A small amount of reconnaissance geophysical surveys u t i l i z i n g  the 1 
f 

induced pclar izat ion method is recornended over zones of faul'iing adzacent t 
I /  
1 1  














