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Introdwtion: 

The f o l l o v i q  geological and ~~.ophya lca l  report is submitted to  

the Whitehorsle Mining Recorders Offiae fo r  the purpsise of asaersmwnt work 

on a group of o l h  on the Irlhitehoree Copperbelt. 

(bologiual and geophysioal work was conduoted over the claim 

group between May 1% and September ITW, 1967. 91he survey work w a s  done 

by Hew Impesiail Mines Lialted under the dirsctlon and supervision of 

R. a. Hllkar, P. Eng. 

It is requested tha t  the infomation and aontents of this report 

re- confidential. 

C l a h  Location: 

The W a r  Eagle group of a l a b s  are located weet of Rabbits Foot 

Canyon, Porter Creek and the Fish Lake Road, north of Whltehorae. (see 

c l a i m  fo r  arssesment work slotoh). The olalm group im aleo laoated 

weet of the Alaska Highway between mile 919 emd a i l e  921. 

 he War ~ + e  claim group eoruiets of the following 83 ~ u a r t s  

Mineral Claim and ]Fractionst Jean, -la, Anne, P i t ,  b r n l t e ,  Rox, 

Zircon, Ace, Rapuesl, Saneon aad Jay. A l l  of the elailas are located on 

eheet 105-D-14 and 105-D-11, Wiaitehorere Mining Mstr iu t .  

New Imperial Mines Llmited of Postal Addreere Box 2380, Whitehorse, 

Yukon Territory, e i ther  owns o r  holds under option, the foremehtioaed o l a i r  

groups. 

A l ineautting grid of 119.14 mile# w a s  slmhed over the claim 

group t o  eonduct the respective eurreyer upon b e e  Line Grid Sketch) . The 

main baseline haa a bearing due north and kX)  foot spaced errosalines were 

sladied off the m a i n  oontrol line. The aroaslinee were slashed at  r ight  

angles t o  the bureline in a east  and we& direotlon. Tie l ines  were 



slashed on the west aad eaugt boundrieo and the ends of the  croswlincalp, were 

looated. Line 24 + 00 wae, @lashod using a t r a i t  for d i g m e n t  61 + 00 

f ee t  west and 55 + 00 feet east;. Crosslinera at 200 f e e t  apacing were a u t  

between l i n e  10 + 00 and l i n e  110 + 00 ks the  vest. The 200 feet arousline 

spating was ale0 cut  between l i n e  64 + 00 and lime 80 + 00 east. Crodsslines 

at; 100 f e e t  spacing were c u t  between l i n e  98 + 00 and lfne 110 + 00 eaet. 

Pieketa were plaeed along the  l i n e s  eaeh 700 f e e t  ehatned db tance  

t o  work the  lengths of tho line.. 

The following l tets  show the length of the l i n e s  over t h e  e n t i r e  

1Snwutt ing g r id  and i n d u d e s  seaendary baselines md  t i e  l ines .  
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Q.ological mapping w a s  oondwted over the  120 miles of l i n e  g r id  

at a male of 1" = 200 feet .  (sea 4 Sheets of Osolo@cal Haps. ) A b u t  fiCaS 

bedroak w a e  exposed i n  the area aapped. Glaaial overburden with spruce-pine- 

poplar and a lder  vegetation crover the area. Lines were %paced at 400-200-100 

f e e t  intervala, t o  permit d e t a i l  geology mappinj~. 

Load Geology: 

The o r i & d  r w k a  on the Whitohorso Copperbelt, were the Lawelr 

a v e r  Broup - Upper Triasaia i n  age. The forratPon cons is t s  o f t  

(a) quarts i te ,  arkose, guywaeke and argillite 

(b) liarretone and dolomite 

On par te  of the Copperbelt the  Laberw (froup, Lower Jurass ic  in age, 

overlays the Lows River Oraup. The two groups of rocke wore upheaved and 

intruded by the Cretstcrosus Coastal Intrursive batholith. The igneous in t rus ive  

sequence aonsis te  of granite,  gaxrodianite t o  d i o r i t i o  rocks. In very recent 

tires the M e s  Canyon extrusive basal t  has oovered pa r t s  of the Porementioned 

rock groups* 

Metamorphism! 

The Lews River limestone and dolomi te  were the most predominate 

or ig ina l  roak type6 before being metamorphosed b ~ .  the la rge  igneous intrusive. 

The metamorphosed limestone and dolomite, with quar t s i te  beds, were changed to 

a skarn type rock with various scrcsondary s i l i ceous  minerals introduced. The 

skarne were develolted duo t o  an addition of s i l i ~ a t e  between the hot igneous 

in t rus ive  and the sedlmntary rwk types. Xn plaaes along the  crontaate 

between the Lowes River coup surd the Coastal In twa ive  oopper ores  wre 

drposited i n  aineable s i m d  daposits. The deposits . re  oonsidered t o  B. 

eontact  m t ~ e o m a t i c  i n  or ig in  with two types of ore  and mineral assemblages 

ocrauring. I n  pa r t s  tho or ig ina l  rouk type6 have only been affected by heat 

and pressure t h a t  rearyetal i ted the l b e q t o n e  and dolomite. The present 

doposits can be oonsidered as metsu9orphosed roof pmnants and hum remnants 

of sedimentary roak trapped i n  the igneous intrueive. 

TABLE IDlMA!fXONS (Page 6 )  



WIflTKHOR3E COBPEBBELT 

TABLE OF POBnATXOtYS 

Alluviua, U m h l  Drift 

P o s t  Cretaooorur 
Intntoiva Dykes or G i l l s  

Lower Juraaaiu lir Later 

Wmeetose and or Polmito 5 B C a ~ b  Limostone 

Skarn - 3u Aatinolite, 30 Chlorite, Et Mopside, 3. Epidotr 
3 g Oarnet, M SwpustSaw, 3t Tremlite, ff Feldspar 

Skam - Bornits, Chaloopyrita, Copper Oxidas with; 2a Actionolite 
20 Chlorite, 26 Mopsid., 20 Ppidote, 2g Garnet, 28 Serpentine 



The $wo sEtarn types $hat have developed a re  aomposed of one o r  

more of the followiag nrinerals: 

tremelite, diopside, wallostonfte, epidote, garar t ,  ah lor i te ,  

i e l b p a r  and a l t e r a t ion  mbnerale. 

(b) Calaium - magne~lsua - I ron  & a m  eonsirsting o f $  sepeatine, 

d i o p i d e  m e t i t e  and erperrular hematite. 

The raLarns are  usustlly l igh t  in rrolor and wry f i ne  grained, but ocomionaly 

with good orys ta le  of a l l  the forementioned minerale. Tho oontaot between 

the ekarn and urnaltered but reoryrrtallised limestone is @harp and abrupt. 

The diorite grades f m  a f resh blaak and white aolored var ie ty  t o  an 

a l te red  greyirh d i o r i t e  and than i n t o  a ' tdlorl t lon akarn. The oontact 

between the eltam and the d i o r i t i a  s k m ,  o r  d ior i te ,  is of ten marked by 

abundant pink epidote o r  ~ o i e i t e .  

The host m k  f o r  the  . inora l  deposits  oonsiats of three types, 

(a)  iron-aopper eerpent9 nc o r  diopsido skam, (b) oopper sulphide &am, 

(o) barren &cam. I n  p a r t s  the rinerailirred 6 k a r ~  are dior i t l eed  and i n  

plaaee interbedded with mineralised quartsi te.  The wall rocks contaatkng 

the ekarn and ore  depoeits, at.. r e u r p t a l l i s e d  limestone o r  a f resh  t o  a l te red  

d ie r i te .  The d lo r i t o  appear. t o  halo the ore  deposits  cand wade b t o  

grandodtorite and grlanites. 

The predoainant uopper mineralisartion oonsiefb of the  d p h i d e s  

b o d t o  and chdaopyrite.  On the  north end of the  Copperbelt i n  the  War 

Eagle Area molybdenum oacur.8 with copper sulphides. I n  the Pueblo Aroa of 

the  Copperbelt aoppor sulphides are msocriated with magnetite andl l e s se r  

quant i t i es  of hematite. Oold and rrilver a r e  sssooiated with ehaloopyrite 

r i a e r a l i ~ a t i o a  in ill ore depoeite. From tho mineralircation observed on the 

oentral  o m  deposits  It is possible t h a t  two stages of p r h a r y  a i n e r i l i t a t i o n  

oocured. The f i r s t  ooppsr m i n e r a l i s ~ t i o n  deposited of chdaopyr l te  and quarts ? 

"I replmment .  , 



The eopper ainerals that owur i n  the ore deposits are: bornite, 

chalcopyrite, vdleriite,  chalewite, tetrahedrite, covellite, cuprite, d a n h i t e ,  

asurite, chrpocrolla aad minor native copper. The iron nrfnerals are magnstite, 

epwular and atameoua hematite, goethite, l h o n i t e ,  pyrite and pyrrhotite. 

Magmtlte Aa the main iron A mineral. The molybdenum minerals are molybdenite, 

The ore depasits are highiy jointed, faulted and with verr irregular 

ahaped htanging and foot walls. Large and mall falda are evident i n  m i a c e  

outorope vith faulting due to folding of the rocb.  Slickensides and ahear. 

are present i n  the diamond drill  owe and on surfme outorops. Both pre-ore 

and post-ore fe ls ic  auld mafie dikes have cut the Lewea a v e r  group of 

metamorphlct rooks. 

The pmeently delineated ore deposit i n  the W a r  Eagle Area i e  

a8 f0lletW~: 

-- W a r  Eagle - The ore deposit aontains copper mineralioation 

in a garnet - dioplside - tremolite - epidote &am. There 

b 7,230,000 tons of 1 . s  copper delinrated a t  the W a r  

Inbemretation: 

The geological ragping has outlined & a m  %ones in the following 

(I) Pueblo 

(2) War Eagle and South tow& Pueblo 

(3) Copper Xing - Carlisle 

(4) Anmenda - Rabbits root 

The skarn %ones aentmt with ap.e)waoke - quartsite, limeartone OF granite - 
grauodiorite utd are all tasaoaiated With mall surfme oopper mineralioation 

ehowings. Old underground workings have been developed on areveral of tho 

.howiag~i that eoasist of ehrllow shaftrr t o  l a te ra l  drifting. 



The miaera&%ed skarn sanes eoour due t o  the igneous intrusive. 

Skrua rook types have bean developed on the weatern and eiistern s ide of the 

large igneous granite - granodiorlte p l q  intrusive i n  the aentral  and south- 

eastern part of the map area. The akatna have pmbably developed i n  the 

d o l d t i u  f w i e n  of the Lewes R h e r  1Smwbstone. The dolomite has mpplied 

tho ragneaium and the igrioowl i n t m i v e  the s i l i a a t e  for  the 8kam.i aagnesium- 

silicrate mineral asamblap.  Copper mineralfastation eonsirrrting of b o d t e  

and chaloopyrito ham been deposited during the aontaat setammatie d e r e l o p ~ n t  

of the ekarn cones. 

Tti. clignificent feature of the geolog&cd mapping is the outlines of 

the several ekma eonrs, as thew arean are potential oogper ore deposits. 

Gonoluaioas and Reae).lleadatSoes~ 

The akazn sonee are t o  be aorrelated with the ele~tro-magnetic and 

msg3etia surrey. t o  find anomalous trend6 tha t  a q  indioate ore depoaftion. 

The trends of mineralisation, i n  the ekarn rook types that  are mapped, aould 

be t e a t  diamond dr i l l ed  to  explore fo r  mineralization i n  the sub-ewfaoe. 



The O+anIce iQeutro-~lagnetia E. n. 76 Iaetmments i e  a m e i v e r  

tha t  meer;ws the lemaadmrp varrtiaal aoaponent fr011 a oonduatire body, The 

pomr source is from a YU" t tanra i t t ing  s tat ion tha t  operatea for  the 

d r twt ion  of tautrParSse~11 on the North Anwricren Continent, The V L F  trammittere 

have vert ical  antenna, the antenna warrant radiates a conarntric hori l~ontd 

magaetiu field.  When the @apeti t$ f i e l d  met8 Q buried ~onductive body a 

seoondary f ie ld  is oreat8d. The 6. He 16 receiver sersaraca the  horitontai 

and ver t ica l  able, of %he aeuondwy f i e ld  s e t  up by a conduative body, 

wPth an in-ghmw end quadrature percentage of tat engle reading. 

!Pha inrstmmnt ia equipped wLfh two a q s t d l e  for  the choioe of 

tselwtion of tho V"S power souroe, paral le l  t o  the s t r ike  of bedrock i n  any 

area worked. The two crystals for t&a etatione ucied In the W a r  E a g l e  Survey 

w e r e  aa followe: 

Station MPQ - Seattle,  Uashington - huqwrwy 38.6 UiZ 

Station N98 - Annaplis, H a r y l d  - heqwnag 21.4 KU5 

The Seat t le  s ta t ion  hss nearly parollel  aligas~at ?or the Northweaterfy 

b.ur%ng bedF00k a d  Yukon a v e r  Vailey of the Whitrhorse Cogperbelt. %?he 

Betattle mtation usa utmd for the ent i re  lruney i n  the W a r  " e e  Area and 

when required the Annajwlirs e t r t ion  waa umd for aheck work. No rs.u&ta, were 

plotted from t :8 AnaapoPis stat ion,  aa few aheok reatthgs wm Wen.  

Publioplitiona on the tdhitehormse Copperbelt %logy 8n a# foUiousr 

U,S,C. - Memoir 312 - J, 0. Whseler, 1961 
Whitehorse Map - Ama I. T, - 70% 



Western Miner - Voltam & 8urb.r ? - July 1967 
The Whitehorse (Jopprbelt - R. Ci. Nllker 

3 1 Piald Notes 

fllhe E. PI. 16 f i e ld  nates arr. s to red  in the Engineerfag DmpartrPmrt 

at N e w  Imperial Minee, Office. The f i e l d  notes are available f o r  inupat ion  

or referenoe upon requmt. 

Tha E. n. 16 f i a ld  reecllngm ww profiPad on the l iawutti l-g grid 

plan a t  a horisontal sacale of 1" =.2W feet ,  in-phssr and quadrature readiaa;. 

a t  1" o 2C pereent. The in-phase rardirwe are plotted with a malid l i n e  and 

quadrature readings 4 t h  m broken line. "I"ha posAtive and nagatire sign. fo r  

tho red ine  ara indicated on the &met Iegmd. There u e  six ebtwts sf 

g. K. 16 Survey Ramalto, plottad and profiled and tb aonduative mnes ur 

marked on the indlrfduel eheetcr wham $hey are nppliaabla. The following 

is a brief c;limussion of ewh of %ha six aheoter 

and indi~atlrd p r f w  t rcondwrtors. 

fn the drrarn rcone at the old Pueblo workings, fins coadwtors hare 

been indiaated. The aondwtors an a b u t  four hundred fea t  long 

and are not aonthueua but o f f m t  from one another. The DFj 

W a h  ehowing is outlined with a vet& oondwtor tha t  may br due 

t o  oondwtivity at depth. A weak oondwtor that i r r  probably 

horfrrontal ir outlined over the &am %one betweon lin. 38 + 00 

urd 48 + 00. 

Sheet 3 E. n. 16 Lines % + 00 to 100 + 00 Weat of W a r  -10 hamline. Thi. 

aheat is a aantinrrartton of $heat 1 t o  the Nor&. 



Sheet 3 'Phrs War EqAe orebody is indicrated on liar 84 + 00 at 24 + QO 
(oont' d) 

fee t  West by the in-phase rr.ding, There is a difforenae of 

67 p m s n t  between the gos i t i re  ami negative tilt aulgles over 

the highly uondwtire vertiual anrlphicto body. The porritive 

ia-phase readings on linea 88 + 00, 90 + 00 end 96 + 00 at 

about 24 + 00 feet,  etrggest a r q p t i c  oondwtor, and an extension 

o f  the W a r  Eagle olubody. The ekarn sons raouth a? 1- 84 + 00 

mappifig that is included i n  thiar report* Conductive overburden 

irr indfoated betweam lines SO + 00 and Pine 92 + 00 by $he n e g ~ t i ~ c l  

in-phase AIMI oomapondlag positive quadrature prafile. An 

Pnclined condwtor is indboated on l i n e  96 + 0 and fins 100 + 00 

at 13 + 00 feet west in the granite. Further north of this area 

the grburPte b oopper rinererlisod at liar 124 4 OD, 

Skeet 5 E. H. 16 Line6 102 + 00 to 1% + 00 Wa6t of W a r  hgle Baseline. 

-8 aheet aovers the extension of thl dar  I;;aglo D.goail and a 

area waa3 found t o  aonlain c o p p r  a l p h i d e  mineralbation irr the 

olontaat between gaaocfiorite curd quartmite, This aone i s  extended 

to the  north and south. The m r t h e m  oonduotor urnems 1in.s 132 + 00 

t o  IN 4 00 with a north-west s t r ike  and followa the granite-guertdte 

contam*. The eouthom soru fs locrated h t w e n  l ines  104 + 00 to 

mlphictr oonduator is indiaated at the intersoation botuem the 



T m  8mdl skarn zone oontaats ufth quartzite o r  possible 

manodiorite is Indicated between l ines  102 + 00 and 120 + 00 

at about 45 + 00 fee* west of %he Psuseline. Cenduattve overburden 

58 evident due t o  the positive quadrature intensi ty and negatsve 

in-phase reading#. To the north of the eksvn rtorao bet wee^ Une 

740 + 00 and 1% + 00 another mne of crenductive overburden is 

outlined. The west flank of this eone appeare $o oontain a. 

poersible eulphide eonduator. This conductor is loarated at the 

h te r seo t loa  of where the in-phaee ia returning to a positive 

tilt angle and the quadrature is bscoraing negative. 

Sheet 2 $. M. 16 Lines 0 a 08 t o  48 + CXJ east  of the W a r  B;agle I3amlinee 

The mrrk Cype i n  the area oovered by &eeQ nwnber 2 haa kea 

geologioal~  rurpped as #r~nodiorite.  Condwtive overbrtrden i. 

suggested on the profl los  between Lines 0 + 00 and 20 + 00 ab 

about 28 + 00 east. A weak aondwtor i e ,  hdioated  between line 

24 + 00 and l i n e  @ + 00. The olonduetor i s  aligned with Porter 

Creek on the northern mheet number 4, and offset  about 800 fee t  

west of the Copper Kiw dnera l i sed  worldag~. Thio oonductor %a 

i n  e d t e  but oould b. aamed by a mineralised f d t  oone o r  

wet ehear and fault fSOU$e* 

The power l i n e  dong the bamline h a  effected the E. Ef. 16 

reading6 and obliterate4 tbe t rue  oondtmtirity of an area #e 

eaat and wesO of Ohe bauelbo. 

Sheet 4 Eo n, 46 Lines f)2 + 00 t o  I00 + 00 Eaat. 'Ehfe sheet is the 

northern continuation of sheet amber 2. 

A weak eonduotor irr tndiaated along Porter Creek between l ine8  

52 + 00 and 68 + 00, 30 + 00 fee t  east  of the baselhe,  The 

eonduetor eould be aaumd by mlphfdea or a wet shear and tault. 

n o  old Copper lUng and Carlfs lr  showings, i n  the &am rwk typo, 

have seven ahort conduetors indlaated between l ines  60 + 00 and 

76 + 00. A 1 1  of these ooaduotorrr aould be due to sulphidee u 

there ie abundant rmsfaoe mineralisation present in the skarp 

r ~ k .  



Sheet 4 Iktweon l i n e s  84 + 00 sad 88 + 00, 27 + oo b t  of the baselin. 
(cront' dl 

a crondwtor irr lndioated slow Porter Creek. This scone MIJ b. 

6ontinuow t o  the oonduatora further south and oaused by a wet 

f au l t  or  d p h i d e s .  

A strong oonduator i n  the grdtjLB rock is indioated between 

l inee  96 + 00 and 100 + 00, 22 + 00 fee t  e m t  of the bascrline. 

The sone ia aligned with the Rabbit Foot showhag f d h o r  north. 

The eonduetor u r  be a a w d  b~r eukphides &at extend lllouth from 

tho 8hdt  loeation a t  tho Rabbit Foot. 

The Porter Creek el.oQrlc power l i n e  a r t s  earoslr the emt; end 

of 1-8 84 + 00 through 100 + 00 and di.tort8 the E. H, 16 

readings. 

Sheet 6 E, n. 16 Line8 104 + 00 t o  1% + 00 East. Thia sheet is a 

oontinuation north of tho 6. He 16 survey irom &met number 4. 

A breed and weak eonduction a u t l h e a  the granite-&tarn ooatont 

ktween Unee 104 + 00 and 144 + 00 at about 19 +00 fee t  errst 

of the baseline. 3%. contaot mey be nilphide mineralired but 

the oondwtor $6 probably cam#& by the differrclnae in the two 

rook t~p.8.  A sWar eontaot conductor i a  looated between 

l i n e s  128 + 00 and 132 + 00 at r d i s t a ~ e  of 25 + 00 fee t  o u t  

o? the braeline. 

ahouings, betwoen line. 104 + 00 and 120 + 00. These eight 

aondwtor# are a l l  coatabed within a 1arp drarxl tone. The 

oondwtors are probably oauoed by malphide r inerdixat ion ,  am 

indiaated by the abundant o u r f a ~ e  showings of bornit.. 

The Porter Creek power l i n e  runs along the e m t  end of a l l  the 

l ine@ on thia  rsheet. 



A l l  of the E. M. 16 electro magnetic oonduators, on the tdx 

ah.eta, of profilee, are of auffiaient intereet  t o   ond duct additional cheek 

work upon. 

The Conduutora on the Pueblo, dar Eagle, Copper King, Carlisle,  

Rabbit Foot and Anaoonda are probably caused by copper eulphide rinerallsation. 

Th.ee conduator~ are a l l  witbin sluvn tones and assocrirted with oonsiderable 

mrrfaae minersilfsatioa. The six old showhgs have all been dried and variourr 

mounte of developlsrnt work oondwted upon them. 

The aondwtoro arsooiated with geological rlzontaats are o f  particular 

in teres t  due t o  the poeslbili ty of mineralisation between two m k  types. 

Mineralization i n  the granite, with a gorp- type of copper deposit, may be 

aauaing the conduetors i n  the granite. 

It is roaosunended t o  aonduct another geophp~ioal method check over 

a l l  of the conductors outlined by the E. H. 16, Another eleetro magnetic 

method o r  induced polarisation 8urrer would adequately check the E. H, 76 

msul ts .  The Hark 4 Ronka Horirontal Electro Xrgnetio inetruuent wing a 

200 foot c o i l  separation would cheek the E. W. 16 conductors, i f  run i n  the 

oold dry winter months. I f  tho horisontal Ronka w a t ~  used f o r  a ehwk 8 w e y  

e l inowte r s  must be attaohed t o  the tran6mitter and reaeiver ooil6 t o  

guarantee that the two c o i l s  are i n  the rrue plaae when operating I n  h i l l y  

terrain. It will be n e c e s s q  t o  run an induced polarisation survey *en 

there $8 loss  than three i n c h e ~  of forpen ground. %@ I.P. would require 

200 and 400 foot electrode spatting readings on a 400 foot spraed l i n e  grid. 

If resu l t s  warranted, reading. would b. taken at 100 and 90 fee t  eloutrode 

spaoine. The horiaontal E. M. cheek survey would cost about $3,000 and the 

I.P. Cheok survey would coat approximately $70,000. 



8. Hagneticrs - Fluxgate Magnetometer Survey 

1 ) Available A$-rborne Wagnetics 

The War Pagle Map exploration grid is contained within the area 

covered by tho Oeologioral Survey of Canada Airborne Magnetlo Map 33768 - 
Whitehoreas, Yukon FerAtory, Saale 1" = 1 Wile. 

2) Demription of Magnetometer 

Zlvo Sharp. Wl$-1 Fluxgate Magnetometers were uered t o  conduot the 

magnetic survey am the  War Eagle Area. Sp@aifications of the instrument by 

the aanufaaturor gule as ~ o l l o w ~ :  

Batteriea 12 @'Cn Cell  Flashli$ht Batteries. 

The flurgate ugnehnseter as & f i n d  by H. 8. Dobrin i h  %he text  

book "Introducrtion t o  (3eophyeiaal Pm8pectinf, is l  aa follows? 

*!he flux-gate mwetoneter,  also b o r n  ee .&he saturable rowtor ,  

aakem uao of a f emagne t i a  eloment of such hi& permeability tha t  the earth'. 

f i e l d  e m  indwe a magnetisation that is a substantial proportion of the 

saturation value. If t h i s  f i e ld  irr arrporhpoeed upon a ayolic f i e l d  iadwed 

by a auff ieient ly Law al ternat iag current i n  u cod1 around the mygaet, tbe 

resultant f i e l d  wi l l  saturate  the @ore. The phase of eaeh energ%Pmng oyale 

at whioh saturation i e r  reached givee a rsrslilre of the eartheta ambient fieldN. 

The 1IF-1 Flautgate Hagaetometer a e m p l  the ver t ica l  component of 

t o t a l  maypietia field. !Rie instrument does not require a tripod aad only needs 

t o  be oriented in the general north mqnetia golo direction. !Fhe sens i t iv i ty  

of the i m t n u e n t  oannot be ahangad axcept by rough handliw of the Lnatrument. 



A l l  i n n t r u a n t  reading8 are ctireoltly la gamma and no conversion from malo  

d i r i a i o ~  t o  g~lraaar are nsceeeary. 

Tvo MF-1 Fluxgate 14.lpletowters were umd during the anrvsy, one 

rygnetosPeter w a s  ur;.d to  taeamrre da i ly  diurnal variatfon and the aeoond 

inrtrument w a s  used t o  read f i e l d  Intermitierr. 

The diurnal aagsettmeeer w a s  set tap i n  a atation- poclktlon i n  

the exgloratioa off ice and readings talcen every f ive minutes during Ulr time 

Interval the f i e ld  wrgnetometer warr operatitrg. W l y  diurnal varfation %n the 

ragnetio f i e ld  war plotted on a graph tha t  showed the time a d  thr magnetic 

readings. The graph w e s  wed t o  find tho magnetio variation from the normal 

and r positive o r  negative gamma aorreotion made on eaah f i e l d  intensity 

obmrvation taken. The field rmaepetomoter wam read at pro-doterrinad magnetic 

b e  oontrol s tat ions and then individ.tla3 s tat ione were read along the various 

grid l ines.  

The ad& magretie aontrol etat ion (BIC.S. - 21, w a s  eetnblished on 

the baaellne a t  L24 + 00 with a value of 4190 gaaa- and determined from the 

rcrin magnetic oontrol s tat ion of aa assumed 2000 gamma value, aad looated at 

Mila 910.3 Alaska High-. This rrin oontrol s ta t ion  on the h i g h w q ,  is umed 

fo r  a l l  magmtmeter murvep on the Hew Imperial Mines pmporty. Several 

control atation8 were determined along the baraeline a t  aonvenient l i n e  

wing uew B.C.S. - 2, aa a referenee. Before any readhgu were takon on 

the p i d  l ines,  a baee aontrol atat ion was read. I n  thiar t n a e r  d l  reading. 

on the g i d  ayetern were t o  a common magnetic intensi ty barre. 

4) Field Not.. 

The aqpetometer f i e l d  notes and M y  diurnal l a g u t i o  readiags are 

stored in the Row Imperial Mines Limited Engineering Office and are available 

f o r  referenoe. Tho d a i l r  ~liurnal graphs hrve been retained for  future referenc~e 

and are  a1.o available. 



The magnetic survey haa b e n  pAotted and contoured on aix plans at 

a wale of 1" = 200 feet. !I%. mrgaeiameter results  aro enoloeed i n  the baak 

pooket of this report. 

The ma& value of a amgaetia Quney on the Whitehorse Clopperbelt is 

t o  outline high magnotic intearitiea. The mapeti t  hi& aould be cau6ed by 

ironaegneaiura-oilbate akarn deposite that contain oorplaercial quantities of 

oopper and s i d l a r t o  the L i t t l e  Chlef o r  AMJtic Chief ore deporritm. 

The following general observations tire noted for  emh of the six 

aape t io  eheete. 

Sheet I Hagmitics Hap, Linee 0 + 00 to + 00 - West of baseline. 

The average magnetic intemitiers vary between 3600 and 4000 g m w  

and oacur over the eediaantary qwtr;Ite-greywaeke and limeatone 

m k  typae. The higher than average sagnetlo inteneitieer that vary 

between kXI0 and 5300 garrus are oslused by the granite-granodlorite 

igneoua intnrsfve. The magnotie h i g h  al.o enulose lower in tenrr i t ie~ 

giving a minor dipolar effeot i n  the in tnuivo roclcs. The contact 

botween the i s t rudve  and sedimentary rooks is &-ply domed  

between l ines  + 00 and 48 + 00 a t  agproxissately 16 - 21 + 00 

feet  west of the baseline. The higher than average w e t i o  

in tend t ie@ In the igaeow rook., r r e  due t o  a greater arouat of 

magnetite. Most felsfc rwk ttyp.6 aontain minor quantities of 

magnetite. !Phe ma@etlo high trends in a northern direetlon dong 

the igmourr-sedimentary eontact. 

On l ine  14 + 98 a t  22 + 00 feet  weet, ore reading of 5938 gagntre 

w a s  observed aad waund  rrithin an inferred skarn rone in  tho 

FWblo area. The Ugh inteaeity could be caused by micaceoua 

hematite and magnetite. 

Line 34 + 00 a t  28 + 00 feet  weat ha8 a magnetic observation meamred 

as 4664 gammas that is conflzwd within an inferred skarn son*. Thi. 

rerading uould d 6 o  be caueed by Illloaeeoua hematite and mapetite. 



Sheet I The i n f e t r d  skarn sonee as indicated by the geological mapping 
(Cont'd) : 

within the area covered by the magnetic sheet 1, abuts o r  con tmts  

the  igneous intrusive,  Them appaars t o  be no greater  magnetic 

in tene i ty  over the skwn sonee except fo r  the  two pretiouar 

mentioned i n t e n s i t i e s  on l f i e  14 + 00 and l i n e  34 + 00. 

Sheet 3 Margnetics Map, Lines 52 + 00 t o  100 + 00 - West of baeeline. Thia 

sheet is a continuatlon north of sheet 1. 

The iepreoue intrusive rock type  a re  outl ined by h1gh.r magnetic 

i n t ens i t i e s ,  M on sheet I. Corrsapondirtgly, the  sedimentary rook8 

have lower aagnetia i n t e n s i t i e s  and a r e  outl ined on the western part 

of the  aheet. 

The Y a r  Eagle ore deposit &tarn gone extenda between line 50 + 00 and 

100 + 00 at approximately 22 + 00 f e e t  weat of the baseline and 10 

rimmed by magnetic highs along the oontact with the imeous  intrusive.  

Between l i n e  72 + 00 and l i n e  100 + 00 the gran i te  loops acmes  the 

rkarn %one and a narrow band s t r i k e s  south i n  a low finger  ahape. 

The magnetic highs roughly confirm the ou t l ine  of the  igaeotm intrusive 

t o  the  ea s t  and west a ide of the  W a r  Eagle skarn. The akarn eone is 

truncated at l i n e  700 + 00 at approximately 27 4 00 weat of the 

baseline. The magnetic higha as swia t ed  i n  the  previously mentioned 

area mggt?sta igneous intrusive rock and truncationof the ekara. 

On l i n e  84 + 00 at 25 + 00 f ee t  week of the baseline a eingle magnetlo 

high of 6206 gmas is caused by magnetite. The high imtermity is 

located i n  an area diarond M U e d  artd oonfirmed t o  containe bornite, 

chalcopyrite and i n  p a r t s  magnetite. 

The magnetlo high on l i n e  75 + 00 a t  17 + 00 f e e t  west of the 

basbl2ne ie near the geological contact between the skarn and 

quar ts i te ,  The high in t ens i ty  arsl~ be cauaed by magnetite weooisted 

with copper sulphidee and requirea fur ther  oheoking. 

Sheet 9 Magnetics Hap, Linee 104 + 00 t o  156 + 00 - We& of the bwellne.  

This sheet i s r  a continantion north of the  l i n e  g r id  f r o m  d e e t  3. 



of Stieet 6. ~ h s  4ax, a contour outlines the granite, and 

oonfirnrs tho termbation of the granite between l i n e s  148 + 00 and 

152 + 00 aO about 26 + 00 feet weat of %he bas01in.e. The ~m.gn.tfo 

high over the granite o h w b  t h o  inferrod Patrusive - eedimontary 

oontaat as delineated br the gsologicail mapping. 

hro h i e  magretia road in^ of 4996 on l i n e  116 + 00 at 42 + 00 

feet and 44 * 00 fee t  west of the besoline, o a ~ u r  d06e to  a &am- 

granite aontac~t. The hAgh i n t e n d t i e s  may ooour i n  the &am md 

bo cawed by r q n e t i t e .  The M a r r e d  eontact between the granite 

and skarn m y  not be amparated bj quartcite, arr fndiaated on s h e d  3 

of the geological map, an line 176 + 00 cnnd 44 + 00 fee t  womt el the 

bars011110 . 
The War w e  ore deposit skun sone may extend t o  l i n e  112 + 00 at 

about 30 + 00 feet  we& of the bascrline. A few low mqset la  reading6 

were observed on l i n e s  102 + 00 t o  l ine 112 + 00 with a value of about 

3800 gammas, tha t  indicates ~ U e n t a r j  o r  &ura.rooks, rather t h a  

igneous intr'obive. A Ma reading of 6134 g a m s ~  on Line 110 + M) -= 
fee t  weat of the barrelbe would bo on tho approximate eontaut between 

the possible akarn son* and grani0e in tnulve .  Tho area gre t iowly  

desoribed l a  aowred with overburden a d  on5y a few mattered outorepa 

w e  avaibabls t o  oorrolate tho g.olegical oontmts. !Rm extonsioa of 

The W a r  Eagle skam wise betworn l i n e r  102 + 00 and 112 + 00 ruqu ina  

a ntub.r of otorburdcbn drill holes to aonfirrr the reek type in t h h  

area. 

Sheet 2 Malplotios Map, Lines 0 + 00 to 48 + 00 - East of barrelinom 

The granite intruebve plug tha t  sheet 2 covers ha8 higher than 

averago bao-wd magnetio frrtezwities. One area, tha t  far oovered 

by overburden, inaicates n o d  baehground ~llingnetlcr lntenrrities, 

f o r  ~ d l m e a t a r y  rock typea. !Fhie area Is looate8 botwoen l ine@ 

0 + 00 and 36 4 QO and about 27 + 00 fee t  east  of the baseline. 



be ewmd by a et~uotural. break and oan be oansidered 8 fault wne. 

The 8agnetj.e hlgh ie parallel t;o the baeo o f  a granite oUff. 

Sheet 4 Hagnetic~ Hap, Line 52 + 00 to  700  + QQ - Ea8t  of Borseline, This 

sheet Zn the continuation rrorth of the rnagnstio data irorn sheet 2. 



The rmgmeti~ d a b  on the 8ix &Mete oonfdsu ih8 outlirorr o f  bB. 

igneous intrpsive, ecr indio~ted on tho gbolo$1,ctaA 6utpa. The n@rthW&I oxtemion 

o f  tho rJu Esyle okarn mno, pomiW8 1000 feet oxternion Into the grcurfte, 

&auld have mom woxk ooixkmtad to @onfin i f  8 i s e  ia proseat. 

~ddStional vork rhould be aondullrted on lines 0 + 00 to 36 + 00 m t  

about 27 + 00 feet aast of tho b a s c r l h ,  to confirm tho pt.acrmo o f  rrrkuzn 

withfn the granite. 

Hcrgoetite in tho W a r  Eagle map area I s  nearly narcuistprrt, omspt 

f o ~  a mall quantity 113 the Neblo snd W a r  &s&le Ilineralirsed ahorlngrr. 



The following list aontdna the variow oosto incrurred in  the 

Qlophydea; - E.H. Survey 
f3oophysica Yagnetlcs 
Q . o l o ~ u d  Happing 
BuaWlouse Opsra$ing Supplf es 
Bunkhouae Repair Suppliee h Pswer 
Cookhouse Food 
Cookhouse Oprating Supplies 
Cookhouse Reper Supplies 
Coolrhowe Operating Labour 
Superridon Salariee 

I, ICVCLID BE-, Do hereby eertlfy %hat the preview l i s t e d  

accraunte are oorrect for the Exploration Expeaditures %ncntrred during 

the 1967 Pield Season. 

,&?ti5 id Correct 
E* Berube, 
Aooountant . 
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do solemnly d e c l a r e ,  - 

And I make t h i s  solemn d e c l a r a t i o n  consc i en t ious ly  b e l i e v i n g  i t  
t o  be t r u e  and knowing t h a t  it i s  of t h e  same f o r c e  and e f f e c t  a s  if made 
under o a t h  and by v i r t u e  o f  The Canada Evidence Act. 

A Commnissionsr f o r40a tp  f o r  Yukon T e r r i t o r y  
, I 
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I. ABSTRACT 

The Whitehorse Copperbelt l i e s  on t h e  West s i d e  of the  Whitehorse 

trough i n  t he  southwest Yukon at about nor th  6CTb degrees l a t i t u d e  and west 

135 degrees longi tude.  Copper minera l iza t ion ,  c o n s i s t i n g  mainly of b o r n i t e  

and cha lcopyr i t e ,  a long an 18 mile b e l t  was discovered i n  1897 by miners 

t r a v e l l i n g  no r th  t o  Dawson, during the  start of t he  Klondike Gold Rush. 

The Lewes River Group - Upper T r i a s s i c  i n  age, w a s  in t ruded  by a l a r g e  

igneous b a t h o l i t h  of t he  Coas ta l  I n t r u s i v e  - Cretaceous i n  age. The 

sedimentary rocks  were changed t o  calcium - magnesium - s i l i c a t e  skarn  

and calcium - magnesium - i r o n  skarns  with copper mine ra l i za t ion ,  near  t h e  

i n t r u s i v e  contac ts .  The depos i t s  a r e  considered t o  be con tac t  metasomatic 

i n  o r i g i n  with s i l i c e o u s  minerals  and copper - i r o n  minera l iza t ion  introduced. 

Proven o r e  r e se rves  i n  f i v e  depos i t s  c o n s i s t  of about 5% mil l ion  tons  of 

copper grading 1.25 percent ,  i n  p a r t s  molybdenite and an average of  $1.13 

gold /s i lver  valhes.  I n  add i t i on  t o  t hese  r e se rves  3% mil l ion  tons  grading 

2.14% have been o u t l i n e d  at depth on t h e  L i t t l e  Chief Deposit. O ~ e n  p i t  

mining i s  t o  be used t o  e x p l o i t  t h e  f i v e  depos i t s  on a year  round b a s i s  of 

mining, with a p o s s i b i l i t y  of an underground ope ra t ion  a t  the  L i t t l e  Chief 

depos i t .  Under an agreement with a Japanese metal mining company and a 

Canadian Bank, 7.45 Mil l ion  d o l l a r s  were provided f o r  mine and mi l l i ng  

f a c i l i t i e s .  The agreement with t h e  Japanese f i rm provides f o r  a t e n  year  

c o n t r a c t  f o r  t h e  s a l e  of a l l  concent ra tes  produced from the  property.  The 

m i l l  w i l l  produce about 29,000 tons  of 35 percent  copper concent ra te  each 

year.  The concent ra te  w i l l  be shipped i n  con ta ine r s  by narrow gauge 

ra i lway from Whitehorse, Y. T., t o  Skagway, Alaska, by boat t o  Vancouver, 

B. C. arid then  t o  Japan. 

2. INTRODUCTION 

The Yukon T e r r i t o r y  is loca t ed  i n  t h e  northwestern s e c t i o n  of 

North America and extends t o  t h e  Arc t ic  Ocean. It is  bordered on the  e a s t  

by the  Northwest T e r r i t o r i e s ,  on t h e  south  by B r i t i s h  Columbia and on the  
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west by Alaska ( l o c a t i o n  ske tch  - 1). The t o t a l  a r e a  of  t he  Yukon i s  

207,076 square mi les  and with a populat ion of 16,000 i n  1966. The c a p i t a l  

c i t y  is Whitehors&, loca t ed  i n  t he  southwestern corner  of t he  Te r r i t o ry .  

The p r i n c i p a l  s e t t l emen t s  a r e  Watson Lake, T e s l i n ,  Whitehorse, 

Carmacks, Haines Junct ion ,  Carcross ,  Mayo, E l sa ,  Calumet and Dawson Ci ty .  

Access t o  t h e  Yukon is by road, r a i l r o a d  and a i r l i n e s .  The 

Alaska Highway runs  from the  B r i t i s h  Columbia border a t  mile  620 t o  mile  

1247 on the  Alaska Border. There a r e  a t o t a l  of 1479.9 mi les  of T e r r i t o r i a l  

roads  t h a t  connect with the  Alaska Highway. The White Pass  and Yukon Route, 

a narrow gauge rai lway,  l i n k s  t he  seapor t  of Skagway, Alaska, with Whitehorse, 

a  t o t a l  d i s t ance  of 110 miles. Whitehorse, Dawson C i t y  and Mayo a r e  s e rv i ced  

d a i l y  by Canadian P a c i f i c  A i r l i n e s  f l y i n g  DC-6s and a DC-3 from southern  

poin ts .  Wein Alaska f l i e s  d a i l y  s e r v i c e  between Whitehorse and Juneau, 

Alaska with connect ing f l i g h t s  t o  southern  l o c a l i t i e s .  Bus s e r v i c e  on the  

highway is  run d a i l y  during the  summer and weekly i n  t he  win ter ,  by Canadian 

Coachways between Dawson Creek, B. C. and se t t l emen t s  i n  t he  Yukon. Seve ra l  

t rucking  f i rms  run  scheduled hau l s  i n t o  t h e  T e r r i t o r y  from southern p o i n t s  

and maintain d i s t r i b u t i o n  te rmina ls  i n  Whitehorse. The g r e a t e s t  percentage 

of petroleum products  is  t ranspor ted  i n t o  the  Yukon by the  White Pass  and 

Yukon Route us ing  a  p i p e l i n e  from Skagway, Alaska and tanker  cars .  The 

except ion i s  the  petroleum products  t rucked t o  Whitehorse from Haines, 

Alaska (254 miles)  by t h e  B r i t i s h  American Company. 

Hydro e l e c t r i c a l  power is  suppl ied  t o  t he  Whitehorse Area by t h e  

governmentawned Northern Canada Power Commission, t h a t  ope ra t e s  a 11,500 

k i lowa t t  p l an t .  The power i s  d i s t r i b u t e d  by the  p r i v a t e l y  owned f i rm of 

Yukon E l e c t r i c a l  Company, which a l s o  maintains  a p l a n t  with a  1500 k i lowa t t  

capac i ty .  Other Yukon commuiiities a r e  suppl ied  with e l e c t r i c a l  power by 

t h e  two forementioned companies, us ing  d i e s e l  p l an t s .  

Cl imatic  condi t ions  i n  t h e  Whitehorse a r e a  a r e  r e l a t i v e l y  p l easan t  

f o r  t he  no r the r ly  l a t i t u d e .  The yea r ly  mean temperature is 31 degrees F. with 

an average p e r c i p i t a t i o n  of 10 inches.  The long  and p l easan t  day l igh t  hours  

i n  t he  summer o f f s e t  t he  s h o r t  co ld  days i n  t h e  win ter  months. 

The Whitehorse Copperbelt  l i e s  on the  west s i d e  of t he  Whitehorse 

Trough (Wheeler, 1961, p. 109) a t  about nor th  60% degrees l a t i t u d e  and west 

135 degrees longi tude.  There a r e  28 copper showings d i s t r i b u t e d  a long  the  

northwester ly bear ing  b e l t ,  t h a t  is 18 mi les  long  and 3 miles  wide. 



Whitehorse is  loca t ed  two mi les  from the  nor thern  end of t h e  Copperbelt  

( l o c a t i o n  ske tch  - 2) .  

Whitehorse is  a c i t y  of 6000 populat ion with a  good assortment of 

business  es tab l i shments  and l i v i n g  f a c i l i t i e s  necessary f o r  a mining community. 

3. PHYSIOGRAPHY AND GLACIATION 

The Whitehorse Trough, between the  T e s l i n  and Lewes p l a t eau  

(Bostock, 1948, p. 651, is  drained by t h e  Yukon River. The broad Yukon 

River v a l l e y  has  an e l eva t ion  of 2,000 t o  2,500 f e e t  above s e a  l e v e l .  

Mountains r i s e  on e i t h e r  s i d e  t o  an approximate e l e v a t i o n  of 5,000 f e e t  and 

a r e  wi th in  the  northern ex tens ion  of t he  Coast Mountains Range. The Copper- 

b e l t  is  loca t ed  on the  west s i d e  of t he  v a l l e y  from t h e  Yukon River. 

The a r e a  was once covered by the  Cord i l l e r an  ice-shee t  and the  

l a t e s t  va l l ey  g l a c i a t i o n  is  Ple is tocene  i n  age. Thick g l a c i a l  d e b r i s  d e p o s i t s  

a r e  s c a t t e r e d  along t h e  e a s t  s i d e  of Yukon River v a l l e y  oppos i te  Whitehorse. 

The west s i d e  of t he  v a l l e y  has  about 75 percent  g l a c i a l  cover but  with l e s s e r  

th ickness  of g l a c i a l  d e b r i s  than on the  e a s t e r n  s i d e  of t he  Yukon River. 

4. HISTORY 

Discoveries  of copper outcrops i n  t h e  Whitehorse a r e a  were f i r s t  

repor ted  by miners on t h e i r  way t o  Dawson i n  1897. The f i r s t  c laims were 

s taked  by Jack  McIntyre who loca t ed  the  Copper King on J u l y  6,  1898. The 

Big Chief and L i t t l e  Chief c laims were s taked  by Wm. McTaggart and Andrew 

Oleson i n  the  l a t e r  p a r t  of 1898. By 1899 most of the  Copperbelt  was 

prospected and s taked ,  t he  more important d i scove r i e s  were t h e  Anaconda, 

Pueblo, Best Chance, Arc t ic  Chief ,  G r a f t e r ,  Valer ie ,  War Eagle and o the r s .  

During 1900 McIntyre and Granager, t he  owners of t he  Copper King, made a 

shipment of 9  t ons  of r i c h  bo rn i t e  o re  s t a t e d  t o  have ye i lded  46.4096 copper. 

Small shipments of s e l e c t e d  hand picked o r e  were made from s e v e r a l  of t h e  

previous mentioned p r o p e r t i e s  up t o  1909. The most i n t e r e s t i n g n  mineral  

c laims on the  Copperbelt  were given t i t l e ' t o  Crown Grant Mineral C l a i m s  up 

t o  the  year  1909 on the  Whitehorse Copperbelt. 

I n  1907, t r a n s p o r t a t i o n  of t h e  o r e  between the  p r o p e r t i e s  and 

dh i t eho r se ,  on t h e  4 - 7 miles  of T e r r i t o r i a l  wagon road,  c o s t  between $3.00 





- $4.00 p e r  ton.  By r a i l  from Whitehorse and s teamer  t o  t h e  v a r i o u s  west  

c o a s t  s m e l t e r s  t h e  c o s t  was $6.00 p e r  ton.  

Between 1915 and 1920 development w a s  done on t h e  Copper King, 

C a r l i s l e ,  Pueblo and War Eagle  p r o p e r t i e s .  I n  March o f  1917 a d i s a s t r o u s  

mlne cave at t h e  Pueblo k i l l e d  s e v e r a l  miners  and f o r c e d  t h e  c l o s u r e  o f  t h e  

l a r g e s t  p roducer  on t h e  Copperbel t .  Mining ceased  on t h e  Copperbe l t  i n  1920 

due t o  t h e  end o f  World War I and a drop i n  t h e  p r i c e  o f  copper.  

I n  1927 t h e  Richmond Yukon Company Ltd. d r i l l e d  a t  t h e  Pueblo  

mine and o t h e r  p r o p e r t i e s  between 1926 and 1929. Once a g a i n  a drop i n  t h e  

p r i c e  o f  copper  from 18e t o  8e caused a c t i v i t y  i n  t h e  a r e a  t o  be abandoned 

d u r i n g  t h e  1930 d e p r e s s i o n  years .  

Noranda Mines Ltd.  a c q u i r e d  c l a i m s  and conducted geophys ica l  s u r v e y s ,  
C 

g e o l o g i c a l  mapping, t r e n c h i n g  and diamond d r i l l i n g  i n  1946 through t o  1948 on 

t h e  Copperbe l t  and i n  p a r t i c u l a r  t h e  L i t t l e  C h i e f ,  Big Chief  and V a l e r i e  a r e a s .  

The company gave up t h e  s e a r c h  due t o  t h e  low grade  o f  copper  o r e  o u t l i n e d  by 

t h e  d r i l l  

Under t h e  d i r e c t i o n  of M r .  Aubrey Simmons, I m p e r i a l  Mines and Meta l s  

Ltd.  was formed i n  September o f  1954 and a c q u i r e d  by s t a k i n g ,  purchase  o r  

o p t i o n  numerous c l a i m s  on t h e  Copperbel t  i n  1955. I n  1956 t h e  company 

conducted magnetometer s u r v e y s  and diamond d r i l l i n g  on t h e  A r c t i c  Chief  and 

Bes t  Chance c la ims .  I n  March o f  1957 t h e  name of  t h e  Company was changed t o  

New I m p e r i a l  Mines Ltd.  

New I m p e r i a l  Mines Ltd. was r e o r g a n i z e d  by M r .  Arnold P i t t  and 

e x p l o r a t i o n  d r i l l i n g  f o r  copper  o r e  was begun i n  June of 1963 on t h e  Whitehorse 

Copperbel t .  By t h e  end o f  1964 t h e  Company h e l d  348 minera l  and Crown Grant 

c l a i m s  and had d e l i n e a t e d  2.1 m i l l i o n  t o n s  of o r e  g r a d i n g  1.200/0 copper.  I n  

June  o f  1964 t h e  f i r s t  f e a s i b i l i t y  r e p o r t  proved p o s s i b l e  an  open p i t  mining 

o p e r a t i o n  wi th  a 1000 t o n s  p e r  day m i l l  t h a t  cou ld  be i n c r e a s e d  t o  2000 t o n s  

p e r  day. I n  November o f  1965 a  second f e a s i b i l i t y  r e p o r t  was f a v o u r a b l e  f o r  

a 2000 t o n  p e r  day m i l l ,  based on o r e  r e s e r v e s  o f  5% m i l l i o n  t o n s  o f  o r e  

g r a d i n g  1.200/0 copper  t o  be open p i t  mined. 

I n  December o f  1965 an agreement f o r  s e n i o r  f i n a n c i n g  f o r  t h e  

development o f  t h e  p r o p e r t y  w a s  s i g n e d  w i t h  t h e  Sumitomo Metal  Mining Company 

of  Japan.  On J u l y  I s t ,  1966, c o n s t r u c t i o n  commenced on t h e  m i l l  s i t e ,  n e a r  

t h e  L i t t l e  Chief  d e p o s i t ,  l o c a t e d  i n  t h e  c e n t r a l  p a r t  o f  t h e  Whitehorse 

Copperbel t .  Mining s t a r t e d  a t  t h e  L i t t l e  Chie f  Open P i t  i n  t h e  summer o f  



1966. The New Imper ia l  Mines Ltd. m i l l  began t r e a t i n g  o re  from t h e  L i t t l e  

Chief depos i t  at t h e  end of March 1967. (Claim and Proper ty  Sketch - 2).  

Financing explora t ion  of t he  proper ty  is  as follows: 

( a )  Imper ia l  Mines and Metals w a s  incorpora ted  i n  September 1954 

with an  au thor ized  c a p i t a l  of 5 m i l l i o n  shares .  

(b )  Sumitomo Metal Mining Company of Japan was given an exc lus ive  

opt ion  t o  purchase all f u t u r e  m i l l  concent ra tes  and t o  supply 

c a p i t a l  f o r  m i l l  f inanc ing  i n  August 1964. A condi t ion  of  t he  

Agreement was t h e i r  purchase of 200,000 sha re s  of New Imper ia l  

Mines Ltd. s tock  f o r  $150,000. 

( c )  Increased  au thor ized  c a p i t a l  t o  5% mi l l i on  sha re s  on September 

10,  1964. 

(d)  The Company opt ioned s i x  s epa ra t e  agreements t o  purchase 90 

mineral c laims f o r  $522,500 cash between 1963 and 1971. 

( e )  During 1964, 1.4 mi l l i on  sha re s  were i s sued  f o r  $890,000 cash. 

( f )  I n  February, 1965, an agreement w a s  made with Sumitomo Metal 

Mining Company of Japan, who advanced the  Company $175,000 f o r  

explora t ion .  New Imper ia l  Mines Ltd. agreed not  t o  e n t e r  i n t o  any 

agreements f o r  s a l e  o r  o r e  o r  concen t r a t e s ,  f o r  f inanc ing  f u r t h e r  

exp lo ra t ion  o r  development c o s t s ,  o r  s e l l  any proper ty  without t he  

approval of Sumitomo u n t i l  December 31, 1965. The Company f u r t h e r  

granted Sumitomo an opt ion  t o  convert  $90,750 of t he  $175,000 loan  

i n t o  55,000 sha re s  a t  $1.65 pe r  share  and the  remaining $84,250 

i n t o  64,808 sha re s  at $1.30 per  share.  These sha re s  were i s sued  

i n  March of 1966. 

(g)  I n  September of 1965 Sumitomo agreed t o  advance $100,000 t o  t h e  

Company f o r  op t ion  payments on c la ims  and f o r  a f e a s i b i l i t y  study. 

The advance was repa id  on March 30, 1966. 

(h )  The au thor ized  c a p i t a l  s tock  of New Imperial  Mines Ltd. w a s  

increased  t o  W2 mi l l ion  s h a r e s  on December 13, 1965. 

5. GEOLOGY 

Local G e o l o a  

The o r i g i n a l  rocks  on the  Whitehorse Copperbel t ,  were the  Lewes 

River Group - Upper T r i a s s i c  i n  age. The formation c o n s i s t s  of :  
t* '4 . \  ,+ 

is <. 



( a )  q u a r t z i t e ,  arkose , greywacke and a r g i l l i t e  

(b)  l imestone and dolomite 

On p a r t s  of t h e  Copperbelt  t he  Laberge Group, Lower J u r a s s i c  i n  

age, over lays  t he  Lewes River Group. The two groups of rocks were upheaved 

and in t ruded  by t h e  Cretaceous Coas ta l  I n t r u s i v e  ba tho l i t h .  The igneous 

i n t r u s i v e  sequence c o n s i s t s  of g r a n i t e ,  g ranodioni te  t o  d i o r i t i c  rocks. 

I n  very  r ecen t  t imes the  Miles Canyon e x t r a s i v e  b a s a l t  has  covered p a r t s  of 

t h e  forementioned rock groups. 

Metamorphism 

The Lewes River l imestone and dolormite were the  most predominate 

o r i g i n a l  rock types  before being metamorphosed by the  l a r g e  igneous i n t r u s i v e .  

The metamorphosed l imestone and dolomite,  with q u a r t z i t e  beds, were changed 

t o  a skarn  rock type with var ious  secondary s i l i c e o u s  minerals  introduced. 

The ska rns  were developed due t o  an a d d i t i o n  of s i l i c a t e  between the  ho t  

igneous i n t r u s i v e  and the  sedimentary rock types.  I n  p l aces  along the  

c o n t a c t s  between t h e  Lewes River Group and t h e  Coas ta l  I n t r u s i v e  copper o r e s  

were deposi ted i n  mineable s i z e d  depos i t s .  The depos i t s  a r e  considered t o  be 

con tac t  metasomatic i n  o r i g i n  with two types  of o re  and mineral a s s e m b l a ~ e s  

occuring. I n  p a r t s  t he  o r i g i n a l  rock types  have only been a f f e c t e d  by h e a t  

and pressure  t h a t  r e c r y s t a l i z e d  t h e  l imestone and dolomite. The present  

depos i t s  can be considered as metamorphosed roof pennants and huge remnants 

of sedimentary rock t rapped i n  the  igneous i n t r u s i v e .  

TABLE FORMATIONS (Table 1) 

Lithology of Skarns 

The two skarn  types  t h a t  have developed a r e  composed of one o r  

more of the  fol lowing minerals:  

( a )  Calcium - magnesium - s i l i c a t e  skarn  made up o f ;  a c t i n o l i t e ,  

t r e m o l i t e ,  d iops ide ,  wo l l a s ton i t e ,  ep ido te ,  ga rne t ,  c h l o r i t e ,  

f e l d s p a r  and a l t e r a t i o n  minerals.  

(b) Calcium - magnesium - i r o n  skarn  c o n s i s t i n g  o f ;  s epen t ine ,  

d iops ide  magnetite and specu la r  hematite.  

The ska rns  a r e  u sua l ly  l i g h t  i n  c o l o r  and very f i n e  gra ined ,  but  occasionaly 

with good c r y s t a l s  of all the  forementioned minerals.  The con tac t  between 

t h e  skarn  and una l t e r ed  but  r e c r y s t a l l i z e d  l imestone is  sharp  and abrupt.  



WHITEHORSE COPPERBELT 

TABLE OF FORMATIONS 

CENOZOIC 
Quaternary 

P le i s tocene  & Recent 

Alluvium, Glac i a l  D r i f t  

1 7 0 1  Miles Canyon Basalt 

Post  Cretaceous 
I n t r u s i v e  Dykes o r  S i l l s  

9 A Acidic Gran i t i c ,  Ap l i t e ,  F e l s i t e ,  9 A May Preda te  Skarn 

9 B Basic Andesite,  D i o r i t e ,  Post-Ore 

MESOZOIC 
Cretaceous 

Coast I n t r u s i v e s  

1 8 1  D i o r i t e  
8a Altered 
8b  Unal tered 

1 1  Grani te ,  Granodiori te  , Quartz Monzonite 

Lover Ju+ass ic  & L a t e r  

16 Laberge Group 

Upper T r i a s s i c  
Lewes River Group (~e tamorphosed)  

Limestone and o r  Dolomite 5 B Carb Limestone 

q u a r t z i t e ,  Greywacke, A r g i l l i t e ,  Arkose 
4 q Quar t z i t e ,  4 g Greywacke 

Skarn - 3a A c t i n o l i t e ,  3c C h l o r i t e ,  3d Diopside, 3e Epidote 
3g Garnet,  3s Serpent ine ,  3t Tremoli te ,  3f Feldspar  

Skarn - Borni te ,  Chalcopyr i te ,  Coppe Oxides with;  2a Ac t iono l i t e  
2c C h l o r i t e ,  2d Diopside, 2e Epidote,  2g Garnet,  2 s  Serpent ine  

Magnetite Skarn - 10 - 8% Magnetite,  Borni te ,  Cpy, V a l e r i i t e ,  
Cu Oxides is - Serpent ine ,  ID-Diopside, 1C-Chlorite 



The d i o r i t e  grades from a  f r e s h  black and white colored v a r i e t y  t o  an 

a l t e r e d  greyish  d i o r i t e  and then i n t o  a  t t d i o r i t i c "  skarn. The con tac t  

between the  skarn  and the  d i o r i t i c  skarn ,  o r  d i o r i t e ,  is often'marked by 

abundant pink ep idote  o r  z o i s i t e .  

Economic Geology 

The hos t  rock f o r  t he  n i n e r a l  depos i t s  c o n s i s t s  of t h r e e  

types ,  (Table I), ( a )  iron-copper s e rpen t ine  o r  d iops ide  skarn ,  (b )  copper 

su lphide  skarn ,  ( c )  barren skarn. I n  some p a r t s  of t he  Copperbelt  the  

mineral ized skarns  a r e  d i o r i t i z e d  and i n  p l aces  interbedded with mineral ized 

qua r t z i t e .  The wall  rocks  con tac t ing  t h e  skarn  and o r e  depos i t s ,  a r e  

r e c r y s t a l l i z e d  l imestone o r  a f r e s h  t o  a l t e r e d  d i o r i t e .  The d i o r i t e  appears  

t o  ha lo  t h e  o re  depos i t s  and grade i n t o  g ranod io r i t e  and g ran i t e s .  

The predominant copper mine ra l i za t ion  c o n s i s t s  of the  su lphides  

bo rn i t e  and cha lcopyr i t e .  On the  nor th  and south ends of t he  Copperbelt  

molybdenum occures  with copper sulphides.  I n  t h e  c e n t r a l  p a r t  of t h e  

Copperbelt  copper su lphides  a r e  a s soc i a t ed  with magnetite and l e s s e r  q u a n t i t i e s  

of hematite.  Gold and s i l v e r  a r e  a s soc i a t ed  with cha l copyr i t e  mine ra l i za t ion  

i n  a l l  o r e  depos i t s .  From the  minera l iza t ion  observed on t h e  c e n t r a l  o re  

depos i t s  i t  is  poss ib l e  t h a t  two s t a g e s  of primary mine ra l i za t ion  occured. 

The f i r s t  copper mine ra l i za t ion  deposi ted was mainly bo rn i t e  with the  

magnetite and the  second s t a g e  cons i s t ed  of cha l copyr i t e  and quar tz  

replacement. I t  i s  l i k e l y  t h a t  cha l copyr i t e  and qua r t z  replacement has  

occured i n  t he  o re  depos i t s  on t h e  nor th  and south ends of t he  Copperbelt .  

The copper minerals  t h a t  occur i n  t he  o re  depos i t s  a r e :  b o r n i t e ,  

cha l copyr i t e ,  v a l e r i i t e ,  cha l coc i t e ,  t e t r a h e d r i t e ,  c o v e l l i t e ,  c u p r i t e ,  malachi te ,  

a z u r i t e ,  chrysocol la  and minor na t ive  copper. The i r o n  minerals  a r e  magnet i te ,  

specular  and micaceous hemati te ,  g o e t h i t e ,  l imon i t e ,  p y r i t e  and p y r r h o t i t e .  

Magnetite i s  t h e  main i r o n  mineral.  The molybdenum minerals  a r e  molybdenite, 

powel l i te  and s c h e e l i t e .  Other r a r e  minerals  a r e  gal l ium, vanadium, c o b a l t ,  

n i c k e l ,  palladium, platinum and manganese. 

The ore  depos i t s  a r e  h ighly  jo in t ed ,  f a u l t e d  and with very 

i r r e g u l a r  shaped hanging and foo t  walls. Large and small f o l d s  a r e  ev ident  

i n  su r f ace  outcrops with f a u l t i n g  due t o  fo ld ing  of t he  rocks. S l i ckens ides  

and shea r s  a r e  present  i n  t he  diamond d r i l l  core  and on su r f ace  outcrops. 



- 8 -  

Both pre-ore and post-ore f e l s i c  and mafic d ikes  have c u t  t he  Lewes River 

group of metamorphic rocks. 

The p re sen t ly  de l inea t ed  o re  depos i t s  on the  Whitehorse Copperbelt  

( ske tch  - 2 ) ,  a r e  as follows: 

W a r  Eagle - The o re  depos i t  con ta ins  copper mine ra l i za t ion  

i n  a garne t  - diopside - t r e m o l i t e  - epidote  skarn. There is  

1,230,000 tons  of 1.29% copper de l inea t ed  at the  War Eagle 

depos i t .  

Arc t ic  Chief - The depos i t  con ta ins  400,000 tons  of 1.3296 

copper contained i n  a magnetite s e rpen t ine  skarn. 

L i t t l e  Chief - (Sketch - 3, L.C. Sec t ion ) .  The L i t t l e  Chief 

d e p o s i t s  con ta ins  l ,91O,OOO tons  grading 1.41% copper o r e  i n  

t h e  a r e a  t o  be open p i t  mined. Recent d r i l l i n g  has i nd ica t ed  

an a d d i t i o n a l  3% mil l ion  tons  of o re  grading 2.14% copper. 

The f e a s i b i l i t y  of an underground mining opera t ion  is  p r e s e n t l y  

being considered on t h e  L i t t l e  Chief Deposit. The hos t  rock 

f o r  minera l iza t ion ,  i s  a calcium - magnesium - i r o n  skarn. 

Keewenaw - The Keewenaw depos i t  is a h ighly  d i o r i t i z e d  skarn  

with 380,000 tons  grading 1.10% copper minera l iza t ion .  

Cowley Park - The hos t  rock at the  Cowley Park depos i t  is  a 

calcium - magnesium skarn ,  and con ta ins  1,370,000 tons  of o r e  

grading 3.8% copper and 0.091% MoS 2' 

Best Chance - The o re  r e se rves  a r e  200,000 tons  grading 1.00% 

copper. 

6. M I N I N G  

Method 

Mining on the  War Eagle,  Arc t ic  Chief ,  L i t t l e  Chief ,  Keewenaw 

and Cowley Park (Sketch - 21, is  t o  be done by open p i t .  The f i r s t  p i t  t o  be 

developed is t h e  L i t t l e  Chief which is  loca t ed  i n  t he  c e n t r a l  p a r t  of t he  

Copperbelt  near  t he  m i l l  s i t e  (Sketch - 4). 

The L i t t l e  Chief P i t  (Sketch - 5, L i t t l e  Chief P i t  P l an ) ,  w i l l  

reach a t o t a l  depth of 350 f e e t  from sur face .  The p i t  w a l l s  s lope  62 degrees 

between the  20 f o o t  s a f e t y  berms. The s a f e t y  berms a r e  t o  be placed a f t e r  each 

t h i r d  25 foo t  bench. The p i t  road has a cons tan t  8% grade and is  40 f e e t  wide. 

Below the  L i t t l e  Chief open p i t  f l o o r  is  3% mi l l i on  tons  of o re  

( & d 4 5 5 $  0 i'? 
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grading 2.1496 copper. An underground back f i l l  mining opera t ion  is  p resen t ly  

being considered f o r  t he  deep ore.  

Product ion 

The d a i l y  product ion is  based on 2,500 tons  of o re  per  day. The 

L i t t l e  Chief P i t  s t r i p p i n g  r a t i o n  is  1.12:l and the  d a i l y  mine requirements a r e  

11,675 tons  per  day with 327,000 tons  pe r  month o re  and waste. 

The equipment t o  remove the  o r e  and waste c o n s i s t s  of f i v e  35 

ton  t r u c k s ,  one 5% yard f r o n t  end loade r ,  two 2% yard d i e s e l  shovels ,  one ~8 

Crawler T rac to r ,  one grader ,  one 600 cubic f o o t  a i r  compressor, two jackhammers 

and one c rawler  d r i l l .  

B l a s t i n g  t h e  o re  and waste has  been found s a t i s f a c t o r y  us ing  a 

16 foo t  t r i a n g u l a r  ho le  p a t t e r n  and 6  inch  diameter b l a s t  holes .  The b l a s t i n g  

agent used is  ammonia n i t r a t e ,  prima-cord and some hydromex, when necessary. 

Most of t h e  b l a s t s  vary from 40 - 60,000 tons  i n  s i z e .  

The o r e  s o r t i n g  is  done by t h e  geology dqpartment us ing  one 

sampler and one p i t  s o r t e r .  Ore is  blocked o f f  i n  a b l a s t ,  from information 

on the  o r e  grad ing  l e v e l  p l ans  and by v i s u a l  examination of t h e  d r i l l  c u t t i n g s .  

The d r i l l  c u t t i n g s ,  i n  an o r e  zone, a r e  sampled and assayed f o r  copper content .  

The r e s u l t s  of s e v e r a l  d r i l l  ho le  assays  determine where the  f i n a l  blocked o f f  

l i m i t s  of t he  b l a s t e d  o r e  w i l l  be loca ted .  Good o r e  recovery has been 

experienced t o  d a t e  between ca l cu la t ed  o r e  i n  p l ace  and a c t u a l  p i t  s o r t e d  and 

hauled ore.  U n t i l  more m i l l  heads a r e  a v a i l a b l e ,  i t  is  d i f f i c u l t  t o  know what 

o r e  d i l u t i o n  is  t ak ing  p lace  i n  t he  p re sen t  methods of b l a s t i n g  and o r e  so r t i ng .  

7 MILLING 

The New Imper ia l  Mines Limited M i l l  S i t e  is  loca t ed  i n  t he  c e n t r a l  

p a r t  of t he  Whitehorse Copperbelt  (Sketch - 2 and 4 ) ,  near  t he  L i t t l e  Chief P i t .  

When the  m i l l  i s  running at capac i ty  i t  is  expected t o  t r e a t  2,500 tons  of o re  

per  day. The o r e  is  t r e a t e d  by f l o t a t i o n  f o r  t h e  recovery of t he  copper content .  

The crude o re  e n t e r s  t h e  c rusher  from an ou t s ide  hopper, i n t o  a 

r ec ip roca t ing  pan f eede r ,  through a g r i z z l y  feeder  and i n t o  the  48 x  42 inch  

jaw crusher .  The o r e ,  minus 6 inch  p a r t i c l e  s i z e ,  passes  t o  t he  course o re  

s t o c k p i l e  by conveyor. A draw o f f  conveyor beneath the  course o r e  s t o c k p i l e  

r e t u r n s  t he  o r e  t o  t h e  secondary Symons cone c rusher  and then t o  t h e  similiar 
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t e r t i a r y  Symons cone crusher .  The o r e  is  passed through a primary sckeen, a t  
- 

a p a r t i c l e  s i z e  of minus 5/8 of an inch ,  on to  a conveyor t o  t h e  f i n e  o r e  bin. 

The o r e  is then  t r anspor t ed  t o  t he  m i l l  by fou r  conveyors. I n  t he  m i l l  g r ind ing  

is  s t a r t e d  i n  a 9 x 1 3  f o o t  s i z e  Rod M i l l  and one I 0  x 16 f o o t  s i z e  B a l l  M i l l .  

C l a s s i f i c a t i o n  of t he  o re  is through two 24 inch  cyclones.  The pulp ,  65% minus 

200 mesh, is then  t r e a t e d  with xantha te ,  p ine  o i l  and Quartec r eagen t s  i n  a 

condi t ioner  and passes  i n t o  t h e  rougher f l o t a t i o n  c e l l s .  The rougher f l o t a t i o n  

c e l l  concent ra te  goes t o  a cyclone and underflow t o  a r eg r ind  6 x 7 f o o t  s i z e  

Ba l l  M i l l .  Following rougher f l o t a t i o n  a scavenger concent ra te  is re tu rned  t o  

t h e  condi t ioner .  The f i n a l  product is thickened,  s t o r e d  i n  an a g i t a t o r ,  f i l t e r e d  

and d r i e d  t o  8% moisture content .  The concent ra te  is s t o r e d  i n  t h e  M i l l  Bui lding 

i n  25 ton  con ta ine r s  f o r  shipment. The m i l l  is  expected t o  produce a 3596 copper 

concent ra te  with an average 85% recovery, and o r e  m i l l  f eed  t o  be g r e a t e r  than  

0.45% copper content .  

Conta iners  a r e  placed on low bed t r a i l e r s  and t rucked to.Whitehorse 

and o f f  loaded onto f l a t  ca r s .  The White Pass  and Yukon Route t r a n s p o r t  t he  

bulk concent ra te  110 mi l e s  t o  Skagway, Alaska, by narrow gauge railway. The 25 

t o n  concent ra te  con ta ine r s  a r e  o f f  loaded from t h e  rail  c a r s  onto t h e  White Pass  

s h i p  at Skagway f o r  shipment t o  Vancouver, B r i t i s h  Columbia. I n  Vancouver, 

t he  concent ra te  i s  s t o r e d  i n  bulk u n t i l  3,000 tons  have accumulated f o r  shipment 

t o  Sumitomo Metal Mining Company of Japan. 

8. MARKETING 

Financing 

I n  December, 1965, a L e t t e r  of I n t e n t  was s igned between Sumitomo 

Metal Mining Company of Japan and New Imper ia l  Mines Limited. A s  a f e a s i b i l i t y  

s tudy  completed t h e  month previous has  es t imated  a t o t a l  c o s t  of $7,253,900. t o  

b r ing  the  proper ty  t o  product ion,  Sumitomo agreed t o  supply two-thirds of  t h i s  

amount with.New Imper ia l  supplying the  remaining one-third.  

By June, 1966, t h i s  had been formalized i n  a f i rm agreement, 

duly r a t i f i e d  by the  Japanese Government. New Imper ia l  had arranged its 

p a r t i c i p a t i o n  amount through a loan  from the  Toronto-Dominion Bank. 
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