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Hr. J.A. Sm.mons: 
=hesident 
Arctic }~ining and Exploration Ltd. 1 
Vancouver, B.c. • 

Dear Hr • S ir.:mons : 

Suite 103, 
:a.a_ris Bldg.'- Box llE'?, 
vlhitehorse, r.T. 
N§wml:lffr J~h, J..9a4 

I herewith submit respectfully the enclosed report 

titled "Preliminary Geophysical Survey (1A..agnetometer) of Part of Mack 0s 

Copper Group~, as requested by officers of your Company. I trust that 

you will !ind it in order and that you will inform me of any points which 

might have been overlooked, or about wluch you might wish to have more 

information. 

PaulS. \·lhite P. Eng.D.t..s. A.L.S. 
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REPOO':' OF RESULTS CF FRELDili\A ::tY GROUl!D J<AG:·:STO;-.!ETER 
SliR'JEY :-'F FCRTIO! CF LAC!. 1 S COP?~ CLAD': GID P 

The Y~ck's Copper group of mineral claims consist of 6 surveyed 

crown Grants (Eine!"al claims) as sh01·m on Plan 1038 and attached to Field Book 

11664 of the Canada Land Surveys Recoi'ds, Sltrveyed in 1 910, a.."'ld augmented in 

19o4 hy newly etaked cla:1Jn 1 64 i~ n1:mber, as shown on Claim Sheet No. 115-H-9 

of the ':·fhitehorse Hinine District Y .'I'. The claim group is located south-west of 

Yontague at aprroximately ·Longtitude 136° 11 1 2011 W Latitude olO 37 '1 20" !\i as 

sl':own on the a ccom;anying cor.:pos ite map of t!-:e :".irkland Creek East and Twin Lakes 

Hes t sheets (1:51'"1,000 ), anc' approximately nine r.dles \·;l'!st of the Whitehcrse to 
• 

1'-iayo Road <1.t Hile 71, South West of Ca.:-rno cks, Y. T. 

The K"..ck 1s Copper .:.;roup w.?.f: staked .s.nd inve~t::_t:ate d in t 1e fir1::t 

decade of this century as re r-ortcd in l•!emoir 284 of the Geologic&l Survey of 

c~~da by D.D. Cairnes in 1908 . Since that time, little if any new work was do~e 

on the grou:? due to complexity of ownersrd.p and economi c factors until the Arctic 

Hinin£ anc Exploration LW. co;:-Jj:~CJ.ny .<tcqui:-ed working control of the P.Xisting 

c_ ovm Gra:1ts ar.ri st;:,kad new clains in the sur.uner and fall of 1964 to improve and 

consolidate their interest in the area.. In September of 1964, Dr. A.C. Sl:~r i., 

1. 

Co nsulting Geoloe;ist , visited t:-:e property .=ril :.Jade a report or, his ~:1<'lingt'l ....,.hich 

re!'l nlted :in the grou:!.d mac:::;netometer survey descrihed in report. 

PURPOSE: 
Th~ purpose of this survey as recomruanded by Dr. Skerl w&s to 

8SSess by £eoptysical ~~d to a Mir.or extent geoche~~cal means the area shown on 

t he enclosed plAn (Ar:?endix) wLich is 5000 fe~t lo;;,s ·,.;i th a.'Ci.al dimension of 

bearinG :; 17° 30 1 r:: (Astronol.'.ic) and ~:oc feet wid e me:Jsurecl pt>r?f!n0icularly to the 

axi:=tl dimension , in an attem~t to deline;.te or j nr'i c.J te t~P ~xter,t of the kr.V',;n copper-

::::-tg::eti te-;; Jld ore bndy rts see n from S1Jrf;;.ce and tu ,nf: . H• )rkiDGs on the So:lAlt~:'l l~inP.r.u 

ClA i r.~. 
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The su:-voy was recor::::r:.erxied as an aid to an exploration drilling program to assist 

in deter~~ning the location and direction of proposed diamond drill holes. 

SCOPE CF REPCRT: 

This report dencribes the method, results and interpretation of a 

prelirninar;.• grour.d n:agnetometer survey carried out over the aforementioned '000 

feet by 800 feet area on a 100 .f'oot grid interval in early October 1?64. S.om soil 

and sur.face plant life samples were taken for geochemical analysis 1 but the S.:Jmpling 

was ir~agular and intended as an indicator of copper presence in surface matter over 

the surveyed area and s!:c•.:.ld be. considered a minor addition to the ground magnetometer 

survey. 

GEOLCGY and TOPOORAPHY: 

To quote from D.D. Cairnes report on nMaek's Copper" - Page 281 of 

G.s.c. Memoir 284: 

report. 

The ore, 'Which occurs in a fine grained, greenish, porphyrite at 
or near its contact with limsstone, consists chiefly of magnetite, 
with hematite in minor quantities, both being mere cr less 
impregnated with copper ltinerals, chiefly chalcopyrite, malachite 
and azurite. The ma.in mass o! mineral is in the form of a small 
knoll of almost solid iron ore, about 200 feet wide, by, perhape 
300 or 400 feet long. On the south side of the hill the iron 
carries consid02'able copper, while the ore on the top of the knoll 
ahe1..rs no copper, possibly becauao of leaching. A cross-cut tunnel 
has been started in one o! the cost promising places on the 
hillside, and when visited was in about 35 feet. 

The only other work dona on tll~ property is in the form of a.."l 

open-cut on an adjoining knoll to the west. Tho ore bodies in the 
two places apparently are net connected. The ore body in the mare 
~5terly locality' is only 10 or 12 teet wide and lies next to and 
more or less in the li.ineetone. The richest ore is found here, but 
has only been traced a short distance; it may, however, continue 
farther along the limastone, for the contact is so deeply cov~red 
w~th superficial deposits that only a few feet as yet have been 
uncovered. 

The surface geology is also described in Dr. Skerl'a September 1964 

The topograp~ of the area investigated is shown on a print of surface 

topography as determined by altimeter readin~s taken over the area surveyed and adjusted 

to mir:irnize the "ride va:riA.tions in elevatic;~s as recorded by daily datum checks. From 



.._ ··c: n0rth::::r ly e:1d of the lor15 axis of the surveyed area the long axis rises from a 

.;c_qdle containing small lnkes (sloughs) an::i rises 2C0-300 feet in the first 1000 

feet of the svuth-westerly directed base line to the ~o. l Post of the Bonanza 

PCL!eral Claim on the easter~ slope of a steep hill ~th rock cliff o~tcropping~ 

The lons axis ~ Or rose line then follows a sidehill Of t;entler slope \-Thich falls e~ / 
200-300 feet over a further distance of 400 feet in the south-wester~ dircctiono 

T'r . .e region surveyed is lightly covered with spruce and pine of diameters from 2-JO 

inches vith some willow and alder undergro-..rth., and most of the surface area surveyed 

is covered by superficial deposits of erosion and weathering products as well as the 

normal humus matter resnlting from. the vegetation cover. 

PR OCEI:JRE ~ 

A base-line was laid out with a transit and chain on an astrono~c 

~arin&of N 17° 30' E for a distance of 1000 feet north-easterly from the found legal 

~urvey post l~o. 1 of the Bonanza laneral Claim and 4000 feet southeasterly on a 

production of the same straight lL1e, (S 17° 30 1 W Astro.)., with chainage corrected for 

slope, temperature and sag. Stations were then laid out at 100 foot intervals on the 

said base-lir~ throughout its length and grid lines were cut perpendicular to the 

basa line for distances of 500 feet westerly and 300 feet easterly from the base lina_, 

and wooden hubs and pickets placed at 100 foot intervals on the grid lines. The grid 

lim s \'l'ere started on transit lines ~ for 200 feet in each direction transverse to t!'le 

base line a.nd run for the remairxier of their length on picket lines. The pickets were 

set by pl~~bob lining-in and cross checkB showed grid line extremity displacement~ of 

0-5 fset fra~ the truo 100 foot horizontal grid. Slope Corrections were made for grid 

l:..r:e cf-.ainage in t!;e field fro:n tables with the aid of slope measurements determined by 

clinomete~ a~ trar.sit., in order to provide a horizontal (plan) grid of 100 foot intervals 

over ":.he surveyed ;orea. 



The flux gate typo magnatoweter was road at each 100 foot station,. 

and alt~oter readings were taken at each 5tation in tho course of the line cutting 

ar~ chair~5e proceedings. The average progrese was 5000 !e9t of line per d~ which 

was cstablisr~d qy the rate of lina-cuttinge Soil samples were taken by hand at 

statio~ where weather and the !r03t permitted, although a portion of the surveyed 

area (from Sta. CS to 273 ) was not soil aampled at all due to weather condition.5 and 

the dc=mnds of the line cutting and surveying in that area whioh was the prixno 
I 

purpose of theopel"'ation. AltiiT.ster readings varied widely due to large variatiolU3 

in ba.rc~tric pressure as evidenced by inclez:lant \>,;"Cather (snc::w and wind) for the 

entire survey period • The Altim3tor reading-s were checked daily against an 

arbritra.ry bench illark adopted near the Bcna.'"lZa No. 1 Pm t, an:l. showed diurnal • 
variations of 5D-300 feet. The Ma.gP.etc:r.ater reading:J shcn·:ed diurnal variations of 

o-250 g~ and the base 1·oading of 180 g~s at Stae 22S~ determined on October 

11th~ 1964.~~ on the fuso Line 
1 

was adopted as the datum leir--el of the rnagneta:I!3ter 

surwye The magnetomGter showed a general datum levol or +500 gam:na.a on Lambert 

St.reet in 1fnitehorse on the 19th or Octo~r 1964 P.JI.,. with the magnetc:m:JBter 

calibration controlA.i set at a levol comparable to the Mack's Copper Survey operating 

lovelo 

PSR..c;Q NNEL and EQUIP11ENT: 

Tho a~vey crew consisted of six :m:mJ 

Er~ineo~~ Surveycr ••••••• Pa.-ty Chief 
Transit 1·!.3.."1. 
2 Chain men 
2 kJ:;e men 

Tha T!:ecdolite tranait \Wed was a Wilde '1'1-\ Serial No •. 80359 and the 

mar;net~ter used was a Sr.arpe Mc:rl el l·ll" 1 Flux Gate typ3 unit, Serial No. 30856. !1le 

alt~ter waa a 8 L1ch diameter Precision Instr~nts Unit rea~il"~ to ten feet 

(!~"'leroid). The tapin& chainwas a 200 foot surveyor's chain, checked for length 

against a legal subsidiary standard in August of 1964. 

The crew arrl supplies were trans ported from \·?hi tehor s e,. Y. T. to the 

'I\:-ln I.ckas public cc:m:p ground cy truck (80 Ir.ile~) and from the ca.11r t;round 
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approxir.~tely 10 r.Qles by Bell Helicopter on October 7th 1964. A tent Ca@p was 

established and maintained until the removal of men and equipment by Hiller 

Helicopter on October 1'/th, 1?64 again to Twin Lakes and thence to \'ihi tehorse by 

truck. 

P.ESULTS OF SlJRVEY: 

A-}~enetometer Results 

The field magnetometer readings were reduced to correct for diurnal 

variations, calibration variations due to accidental alteration of calibratio~ controls# 

and variations of metallic content cf opP.rator's clothing ~nd equipment (~Aximum of 
• 

500 g~as). Tte corrected results were then plotted on linen as corrected readings on 

a grid to the scale of 100 !eet - 1 inch and interpreted to give the regional analysi5 

of anomalous contouring results. Contours were drawn at 500 gamna intervals except 

where the variations of -32,000 g&T~s to + 41,000 gammas in the region of the adit and 

du.:np of the Bonanza mineral claim working made such an interval impracticable due to 

crc~ding of contours in an obviou2ly anocalous area. In the high intensity areas the 

contour interval was changed to 5000 gammas. In the southerly region of the surveyed 

area the station differentials were so small as to necessitate the presentation of the 

250 foot contour interval to demonstrate the ~~gnetic gradient. Tne negative results 

obtai~ed in certain areas were contoured in the same quantitative ~,ner as positive 

results to giYe a pictorial representation of the intensity of the magnetic field in 

each ~ea re~ardless of field polarity. This practice results in high intensity 

anc~~lies appearing o~ the plan side ty side (one positive and one negative) in certain 

arec.s vrhich might he misleadi11J; to the casual observer. This as:re ct of tLe contouring is 

discussed @Q'e fully in the followir.g section of t.hi~ report; (Interpret:ttio:-t of RestUt5). 

It .. .-as oric:inally i:1tended to take readine,s at 50 foot intervals on the tr:u~sverse o-id 

lines b:1t rer.;eated field checks showE=-d variations betwPen lC'O ~~ot strtticns to be very 

nearly linear a::ci ti1-=- pr11.ct.ice of :r~"l.cnP.tomctc~:r- re;,J i_n~ e t smJ lP.:· int.e:-v:- ls \-l:=t.:' ahandont~d 

e:xce:--t !.'o:- t:·w checkinc ;;roce~h:.re. 



RESULTS J.."' SCRVEY (COm'.) 

.2...=- Soil Sam-ole Results 

6 

The "s~il samples" were bagged on the spot et each station where taken by 

hand scratcl:ir.g to 811 below surfA.ce or frost zone., and tested for copper indication by 

a rubianic acid test on 21 Oct. 1964 by P.s. Whito and L. Oetengcl'!. The results were 

qualitative at best and each grab sample tested showed the presence of copper in the 

qualitative "poor-good" r~~e, with the ~jority of results in the "fair" category, 

indicatir~ consistent presence of copper ever the surveyed area. 

C - Altimeter Results 

The Alticater results were adjusted to co~pensate for the varied atmospheric 

conditions and varying rates of change of such conditions. The results were then 

plotted on a grid of the surveyed area at a scale of 1 inch - 100 feet and a datum 

estimated from the lt50.,000 Topographic map contours. The results were then contoured 

in a manner designed to igmore the pure elevations am to irxiicate in plan form the 

qualitative nature of the topography changes for comparison with the plan of the 

Il'.agnetar.eter results for interpretation. Thus the "Surface Topography" plan 

(.Appendix V) is only a qualitative tool for com}ll rison of magnetic field intensity 

contourine to the general nature of surface topographic contours in any one region. 

If'.'TERFRETATION OF RESULTS 

Appendix IV is a contour plan of c~cted Magnetometer Readings and 

ano~alous areas sh~wn thereon are divided into three principle zones. 

"Zone A" is at the Ncr th East corner of the plan between Sta. Dl arxl 3E and 

J-1 & 3E a.n:i expresses a regular anomaly with 2000-3000 gan:ma relief 1 extending eastward 

from the survey base line., over an area at least 700 N/S by 300 Ft. E/W. Topographically 

this area is a gently sloping nose with axis rot:.c;hly pa:-a lie 1 to the base line. This 

Jrea is covered with vegetation and overburden and is worthy o! extension of the 

~~gnetometer work at some further date to check out the eastern portion of ThA Hazel 

Y.i8.y Cr~·m Granted Hinernl Claim. 
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At the pr-Pse:~t time Zo:~e A is co:1s:icerecl bJ• the w:-iter to ~ a feature 

that indicates disseminr~.ted magnetic minerals at or near surf::ce l.P.ve 1 or ;>ossibly a 

deeper seated mA.eneti'b:l plue similar to the other rnaenetite-copPI1r sho·.-rine on the 

Bonanza l·:ineral Claim. The largest ,1.:-:d most interestin6 features a:-e desit;n."tted 

11 Zon~ B" and extends .fran Sta. 9 on thP. base lina to Sta. H on the base li;JeJ and 

westward ovo:- the 500 feet of surve;>•ed cZrOUnd; Zone ? cont<rl. nil1.£ a portion 0! .;round 

1500 Feet ~/S by 500 feet E~i. ~his zone exr-resnes many variationR in ~~gnetic fi~ld 

ir.tensi ty. The hic.r:est magnetic relief o! Ue entire survey wa~ found j_r. the geTLeral 

aren o!: t;,e old Adit ;md Durnp at Sta. /l - 1 + 55 W and ncrthward for a distance o~ 

ar·;oroxi !'!lAtely 500 feet <t.'1d west, .. ard for 300 feet. Two anomaliec are reprAsented sj de 

by side 1 one positive to t!.c ;Test with positive :peak intensity c! 1..1,000 gammas at 

St1.. lS - 2H and a "'shadCM" anomaly with negative peak of -31,000 garrma.s at Sta. lS~ 

on t~e ba~e line. '!'he ::1egative or "Shadow11 ancm..'tly is interpreted as a Fi~'>ld 

Polarization indicating a n~ss of magnetic ITIA.teri..=>.l lying up hill to the west (I.E. 

aboye the base line in elevA.tion). It would be rresurr.ptuot:s ":-:> ass..:me that tl.i.c 

ma6:-.etite body vrc-:;ld lie directly beneath the maximum intensity reading area but it is 

not far remover ~terally .from that a~ea and is believed to express a hieh magnetite 

content zone of estir.e~.ted dimensions 450 teet long (1:/E) by 200 feet wide and 60-100 

feet of minimum depth and unknown maximum. A "semi-detached" smaller anoooly shows 

at the old adit which has very hi0 h magnetite content in the rock in place ar~ in the 

dump at the adit mouth. Anomalies of 2()()0-.3000 gamma relief are exrressed throughout 

the balance ~ Zone B# and it srould be noted that spot readings of 1000-2500 gammas 

were obtained from Sta. J-00 to the srr~ll lakes shown 0::1 the Composite topographic 

plan to the north• of the surveyed area some hu:ldred~ ~f feet to waters edge. The 

whole of Zone A C8r. be considered to be of interest with the empha~is on the 

aforementioned hibb intensity area i~ectiFtely nort~ of t~:~ old adi t which should be 

tested for depth and for lateral extent of the physicA.l anomal:r e~t st<b-EPU'f<.Cf:' 

"stei"J-c::t" drillin2; in harmor.,:• vrit.i1 surfc>c~ t:Aiblozy s:·,o\1lrl h~ ~:>Prformt"<i tc rlelinP:l+,c 

the mrtcnPtic bndies An;l to ciP.terminc th8 h3.se an:::l ,;>r-P~"'.o":" r;,etP.l ror:tP.nt r)!' t::.P. h::>dy. 



Zone C lies to the south of and adjoins Zone B and is considered to be 

ot lesser immediate significance as in this saneral area outcrops and float of 

ferrornagnesian minerals were seen to give 1000 gamma readings on the magnetometer# 

but s;ecik~ns did not in any way resemble the high magnetite-copper area near the adi~ 

in Zone B. This could be investigated by geological investigation to determine the 

mineralization causing the high readings. 

The only other anomalons region is a 1500 gamma relief area near Sta. 

38S - 3E which should be investi,sated at oona future date for eastward extent. 

As general information it should be noted that the secooo and high grades 

surface expression of the :t-:ack 1s Copper showing as reported by D.D. Cairnes (G.s.c.) 
II 

to the west and south of the old adit some hundreds of feet# does not seem to be 

connected to the ma.pped anomaly as irxiicated by low or "normal" readings in the 

westernmost portions of the surveyed area between Stations 6S and 105. 

RECC:HHl!:NDATIONS AND cm:CLUS!ONS 

It is concluded by the writer that Zone A should ba tested for lateral 

extent eastward by magnetometer work at the next phase of exploration; spot readings 

would suffice as a first st!p. 

The interpretation of Zone B is mere complex but diamond drilling ie 

recc~endcd on the high intensity relief areas with holes strieking northerly and 

dipping westerly. The lower intensity relief a.reae of Zone B should be explored by 

surface geology investigation and selective diamond drill hole locations following 

such geological work. Zone C should also be investigated by further geophysical work 

to the west and by surface geology to establish the mineralization potential of this 

zone. 

a. 

An area of approximately 100 acres was investigated by ground ma0neton~ter 

survey. The survey results in:::iicated magnetic anomalies over 30-40 acres which seem 

m~t ~orthy of more investigation in the form of Surface GeoloEY work and selective 

diamond drillins. 



The chief area of interest is an indicated magnetite body containing 

a possible 1-2 million tons of a:agnetite mass or mere with copper content of 

commercial potential~ which body is believed to lie adjoining and to the north of 

the adit and dump near the easterly boundary of the Bonanza Mineral Claim. 

The general area ncrth-north west of the surveyed area warrant.s 

goopnysical investigation and possib~ diamond drilling after the main body of 

Zone B is investigated. 

Paul s. White P. Eng. D.L.s. 
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APPENDICES 

l) •••••••••••••••• Composite }~p showing area surveyed 
(1:50,000) 

ll) ••••••••••••••• Claim Sheet No. 115-H-9 (revised to 
Nov. 1964) 

lll)•••••••••••••.Registered Plan at Crown Grant Survey 
(Plan 1038) 

1V) •••••••••••••• .Plan of Geophysical Y~gnetie Survey 
V)••••••••••••••••Plan of Surface Topograp~ 
V1) ••••••••••••••• Plan of /~p~lous areas with 

recoo.n:.snd.at.1ons 


