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Gorp, Ltd. Windermere Exploration U d .  Copperftne 

Mines Ltd., Bralorne Pioneer Mllneei Ltd., and others. 

Churchill Copper Corp. Ltd. has a 1000 T P C  mill in 

operatDon and nearby Ceavfs-Keays is going ahead with 

conetruction , on a feasibility Peport recommendation for 

a W O O  TFT’ mill. Both ore bodies ape in the range of 

% , O o O , O o ~  tons of proven ore gPad?ng 3% to 5% copper. 

Windermere rxpioration Ltd. 8 adjacent to the subject 

property 9 1s presently continuing an exploration and 

assessment program on the Bronson Vein, one of the 

company’s 18 holdings in the area, 

Copperhe Mines hae discovered 3 veins within a 

width of 100 feet. The ore grades from 1% 00 6% 

copper with associated silver values. The company is 

carrying out e trenching program to fustties expose 

vein structures , 

Zenith Mining C o r p ,  Ltd, property 1s located in the 

immediate area of Windermere Exploration Ltd. end 

Copperhe Mines Ltd. 
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LocatSon and Access (Contld) 

Alaska Highway. At these two points lodging can be 

sbtahed. An alternative route is offered vfa a secondary 

road branching from M l l e  400 , Alaska Highway, to an 

a?rstrip neaP the mill site of Churchill Copper Csrp. LOd, 

A helfcopfer can be taken from the Churchill airstrip to 

the property, a distance of some 20 miles. Copperline 

Mines Ltd. plans to improve their extension of the Churchill 

soad whkh wfll shorten the a3r distance, Okanagan Heli- 

copter Go. Ltd. has a base !ocated at the F c r t  Nelson 

ADsport. Flyfng time from For t  Nelson to the property 

is approximately one hour On a Be19 206A Jet F,anger, 5 

place turbine hellcopter. It should also be noted that e 

light plane alrstrip could be easily built and maDntaDned on 

the glacial wash 3 miles nor-th-northwest of the property . 
The rocks hare are relatively small In dzs and a 0 4  

Cat' would have no trouble building an airstrip. The 

shaley gladal debris f r o m  a very solid base easily 

capable of supporting medium weight aircraft of C C 3  

size equivalent. 

CLIMATE 

The climate of the area is sub-arctic. This climatic 



Climate (Contld 

belt is characterized by reletively short summers and 

Dong cold dry wfnters, January, the coldest month, 

has a mean minimum temperature of 55" beiow zero 

while July, the hottest month, has a mean monthly 

temperature of 6 O Q F  with maximum around 9 5 ° F .  

Freeze-up commences in mid-October and break-up 

begins in late April, limiting the field season to just 

over 4 months. It is noteworthy that snow fell 3 

times at an elevation of 5,OCQ feet during the month 

00 July, 1970. These 3 inch falls, however, melted 

within a day. Precipitation ranges from I2 to 20 

inches and snowfall totals 4 to 5 feat per year, 

Timbed?ne In the area ranges from 4500 feet to S L W  

feet ASL. Thus trees are confined to the low lying 

areem of streams and glacial valleys. The vegetatfon 

Is mfxed, with alptne f t r ,  balseam fir end spruce being 

dominant. Cwarf birch is the principal shrub and 

inhabits; the lower reaches of talus slopes and wash- 

outs. Above timberline, aipfne moss, grass and flowers 



Vegetation (Cont'd) 

grow. The Zenith Mining Corp. Ltd. property Is 

almost entirely above treeline. 

TOPOGRAPHY 

The property lies in the westernmost, sub-provfnce 

of the Locky Mountains physiographic belt the Sen- 

tinel Ranges. This range trends N W  to SE, extending 

from Pvbncho Lake to Tuckodt Lake, e length of 75  

miles and a width of up to 30 miles. The Sentinel 

f=-->islnge terminates to the west at the Gataga F4ver 

which marks the IPrnft of the Rocky Pviounta?ns. High 

peaks are  common in the sulrPoundOrg areas. Churchill 

P e a k ,  the highest in the apes, rises to over 9000 feet 

ASL,  Elevation on the property raange from 5000 Beet 

4Sh to 8000 feet ASL. There is much evidence of 

Pleistocene glaciation and some small hanging glaciers 

s t i l l  remah. S o m e  prominent glacial features noted 

In the region include U-shaped valleys, cirques, eretes, 

hanging valleys and glacial sediments. Glaciotdus debris 

fills much of the valley floors, the lower slopas ape 

talus covered and the upper slopes are steep with many 

bqertOeal cliffs a 



An airphoto interpretation program was carried out in 

conjunction with geologic mapping and surface prospecting. 

The study searched for zones of weakness and dyke 

formation as economic copper deposits are related to 

them. Such zones were evaluated in the field, Air 

photograph Interpretation is reliable, due to the almost 

entire absence of vegetation on the steep mountafn sides 

and the distinct lithologic expression of the various sock 

units 

All pock exposed In the SentInel Ranges Is of sedimentary 

origin except fop the basic dykes which intrude only the 

oldest ( Proterozoic) strata, The mete sedimentary 

sequence exposed trends N to NNW and ranges in age 

from Late Precambrian to Ear ly  Ordovician. The Pro-  

terozoic units fri the area consist of thlnly bedded, often 

slatey cleaved I medium to dark grey-black calcareous 

shales and siltstones. These strata are cut by gray- 

green dtabase dykes, which average 15 feet thick but 

occasionally exceed 50 feet in width, Overlying these 
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Reqionai Geoloqy ( Cmt'd) 

The three zones of Proterozoic sediments are charac- 

terized by the presence of sub-parallel basic igneous 

dykes and related quartz-carbonate veins wh?ch cut 

them but not younger sediments. The most western zone 

trends along the west side of the Toad F iver  and continues 

south through the Fortune Channel property, and also 

Windermerets Bronson property. 

The centre zone contains the mines of Churchill Copper 

Corp, and C2revfs-Keays Mineral C o .  and also Coppesline 

Mines main property. T h k  zone crosses the Alaska 

Highway at Wle 436, T h e  easterrr none was not examined 

but is assumed to be simllar. 

The dykes have been noted to strike in two directions, 

northwest and northeast with the northwesterly trend far 

more common, and on occasion dyke Intersections are 

observed. These intrusions often have reposted stpike 

lengths of over three miles. The dykes average 15 feet 

wide and d?p vertically or srteapiy to the wekt.. As 

mentioned earlier the dykes cut only the Ppoteroaoie 



Realonal Geology ( Contld) 

and not the younger sediments. 

is the main criterion for recognltOon of the favourable 

Proterozoic units in airphoto studies and prelfminary 

reconnaissance. 

The presence of dykes 

T h e  dyke contact with the country rock is generally sharp 

and there is little evidence of contact metamorphlssm. Rock 

alteration from dyke emplacement Is generally restricted 

to those dyke contacts where shearing and brecciation are 

In evidence. The wall rocks may become siliceous, 

tcalcose serpentlnlzed end show calcite remobilization. 

Cf economic importance is the copper tninzralization found 

in quarts carbonate veins and vein systemhi which are 

associated with the dykes. In these veins, the copper 

minerals ewe usually chalcopyrite with minor bornlte. 

Secondary malachite and azurite were  observed in 

weathered surface zones. The carbonate In the mineral- 

k e d  velns is generally ankerite. Although minor copper 

occurrences have been noted In lower Paleozoic sfratat 

ail major quartz-carbonate ueins are related to basic 

fgneous dykes which only cut the F--roterozoic units. 
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Req3onal Geology (Cont'd) 

This fact was used as a basis for efficient prospecting. 

The results of detailed prospecting on this basis showed 

that all major dyke systems have related copper mlneral- 

ization although it was often only in very sub-economic 

occurrences. The dykes and vein systems have 

similar attitudes which are constant in certain pat-ts of 

the a ~ e a  exatmined. 

'The dlykes and velns follow similar zones of weakness  

in the sedtments and are  approximately conternporaneourj 

in deposttkm w!th the dykes perhaps pt-edatlng the veins 

T h e  zones which w e ~ e  easfly Inti-wded ~y the  dykes also 

p rsvTde channalways for the copper bear fng qu artz-carbonate 

solutions. The more importa nt deposits show evidence of 

shearlng and breedation indicating that the dykes although 

not much older than the veins, pP'obably enhanced the 

channelways and thus indirectly localized the major deposits . 
The Important deposlts of the area are  in relatively advanced 

shear zones associated with dykes and, therefore likely 

persist to considoreblo depth. The zones observed are 

extremely variable in width ovep short distances. Thus 

the search for length potential fs the mafor factor !n expr , .  2- 

tion and length potential Is far rnoredynfficant than the width 

fn evaluating any papticular showing. 



able, cower most 00 the propwty tncludhg Churchtll 

err, taund only on the westem edge OY Oh9 property. 



ormat II on_ Litholoav 

pebble calcareous cementing 
Conglomerate calcareous siltstone 

gebbl4W 

Approximate 
thkkness tn 
feet 

400 - 500 

Si36t~aadone black g r e y ,  aodulcerr 608 - 700 
cr$cerrous , masdvcb 

Sandstone brown , calcsreoua 400 - SO0 
cement ssi Itcoous 
feldspathtc flne grelned 

SPOtstone f?ne grained, Pusty 200 - 300 
weathering s?iBceous 
cement. 

Siltstone 

s t Itstone 

dark grey to black, 
noderhr calcarews p 

rnassfve 

400 - 500 

Dolomite rnwsive rursty wsrrtherfng, 506 4- il 
white calcfte 

Sha8e black grey, blocky, PO00 4- 
sllghtly calcareous 

The majority 01 the Pdeorofc st~sta strlkes bJ and 

dfgs fleom 20  to 30" In a westerly dtrectlm. No  

evtdrsnss of kossfls was encountered w h b  tsaverdng 

these sedhentbs. The C8mbPl8n basement was 

located epproxharfety 3000 feet east of the eAs cCaDms. 



PrOr>erty C3eoloav ( Con€ w )  

At this point the Patsozoic Formatlons unconlosrnably 

overlay the Proterozoic formations 

P P Q ~ P O E Q ~  sedlments are found again on the westesrn 

edge of the property. Theape are the ssdllments which 

are favourable to dyke and rntneralltzcbd vetn intrusions, 

The dykes cut thsorsgh only Proterozoic forrnat9ons and 

truncate Wa?r)81 the Psleozotc The Precambdsn sedi- 

ments were malnly calcareous shales. They were thtn 

bedded dark grey and fine grained. A thin bed of cal- 

carmuss cemented conglomerate fs located,, ate is m 8hln 

bed of feldarpathk qusrtzfte, on the mountah peak which 

borders the property * These appear to be Fntr-&mrmttonal 

lenses, E3astc Igneous dyk-werw not found to Intmde the 

claim groupo Howevep9 several dykes were seen to the 

west of the claims, 4 zone of quartz-carbonate stringers 

were found On the area of claims A339 to A332. Somo 

of these stringers were mainly ctrllctte, 

w?&h 01 the atringers was 2 Inches with a8me as Issge 

as § Inches. N o  rnlnesaltzation wgds found associated 

with these vetnlets . 

The avesaga 

Trendlng N 35" W cantsally through the propw%y fs a 



Propcbsaty Geohav ( Contrd 

r n a ] ~ ~  thrust fwlt. This fault hsrs caused the older 

Prdea-ozok formations to be upltfted and thruat over 

latesg e m  f%~lesxotc scrdtments N o  lateral movement 

features wera obserrved. This fault begins in the Toad 

Wver, passes OR the west dda of Churchl!! Peak and 

continues h 8 0  the Gataga Rtver. Ceep talus and glacial 

wash CWQPS tho actual fault zone, therefare, It could 

not be exarnlned in detal!. Steep d ps  ( S O *  - 8 0 * )  and 

fraccturhg were cornman to uutcropas near the fault zone, 

T o  the norhand south of the property some characterktlc 

features of thrust faultas, drag folds and highly folded 

sedtrnentary beds were found. 

SUMMARY 

The 50 cia?- of ZenIth hrtfnes Ltd. (NPL) w e  

located In gin area of known copper vein propertlea 

such as Windermere Exploii.atIon , ChurchSOl Copper 

Davls-Krrye and Coppewllne Mtnes. Structurally she 

propebrfy 1s located along a Proterozoic rnetca-aodfnsntary 

fault block trmdng NNE. The f~~rnatbns withtn this 

block strike north-south and dip gently to the wcrsl8. T)pe 

system 4 



The rnlned degsoaefts of the area are all of the, same 

genera! type9 that 1s c~,artz-carbonats f!ssurcb vdns 

whkh carry scsttwrd mnd blsby coppep ?n the form of 

chalcapy~1te A61 the mhs-makfng copper mtneraO?ra8?on 

occurs In vehs In Proterozoic sedtrnents. In almost all 

fnsti%t~.cea green-brown diabase dykes attend or are 

Onttmately related to the veins. The p r o p e ~ t y  1s In an 

area 0% pagWve economic patsnttaL Wowevw, M most 

of Yhcb c h l m  block De composed d Rdeozofc sadfmebnts, 

no evidence of econornlc copper misrerailaatlon was 

found. 



At present, no economic s k e  ore zones have been 

discoverYed on the property. Vikwk prograrna have 

been suspended. Friar 80 the expiry date of the 

cldm It fa recommended that a reapprdsa! of results 

be made, sevfewtng work p~ograrna carded Orp on 

surrarndtng properties. Thf i  fnformdton may deQIneete 

weas on !ha subject proparty which warrant further 

tnvestfgation . 

September 23 I 1970, 
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