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INTRCDLUICTION

From July 1, 197C to August 25, 1970 a 5 man team

of fleid personnel carried out a photogeological, geoclogicai
and Iintense surface prospecting program on the 'Al group
of claims owned by Zenith Mining Corp. Ltd. {NPL} and
located In the Liard Minlng Division, British Coiumbla.
The period of fleid work represents 37 man days while
alrphoto interpretation represenits 5 man days. This
report is a compilation of the dats obtalned from these
varlous work programs. The purpose of the programs

was to evaluate the economic potential of the property.

GENEFAL.

The 'A!' group of claims Is situated In one of the most
active areas of mineral exploration {n the province ol
British Columbia. The property is located some 100
miies WSW of FFort Nelson In the Churchili Peak area,
a region which has a number of proven copper velns.
A totai of over 100 copper occurrences have beasn

located to date, inciluding those of Churchill Copper



Corp. Ltd., Windermere Exploration L.td., Copperline

Mines Litd., Bralorne Ploneer Mines Ltd., and others,

Churchill Copper Corp. l.td. has a 1000 TFPLC mill in

operation and nearby Ceavis-Keays is going ahead with
construction, on a feaslbliity report recommendation for
a 1000 TPC mili., Both ore bodles are in the range of

2,000,000 tons of proven ore grading 3% to 5% copper.

Windermere E xpioration LLid., adjacent to the subject
property, Is preseantly continuing an exploration and
assessment program on the Bronson Vein, one of the

company's 10 holdings Iin the area.

Copperiine Mines has discovered 3 veins within a
width of 100 feei. The ore grades from 1% to 6%
copper with assoclated sllver values., The company Is
carrying out a trenching program to furiher expose

vein structures.

Zenith Mining Corp. Ltd. properiy is located in the
immediate area of Windermere Exploration Lid., and

Copperiine Mines Ltd,
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CL. AIMS 3

Zenlth Mining Corp. Lid., {NFL)} owns 50 contiguous
ciaims In the Liard Mining Ulvision, BSritish Coiumbia.
The following is a list of these claims with ihelr

respecitve record numbers and record dates:

Claim ™Mo, Fegord MNo, Fecord Date

A 15 - 24 43131 - 43140 March 19, 1970¢
A 81 -~ 100 43207 - 43216 March 19, 1970
A 325 - 334 43441 - 43450 March 19, 1970
A 339 - 348 43455 - 43464 March 19, 1370
A 359 - 368 4347% - A3484 March 19, 1970.

Witnass posts were used In may instances to claim areas
which, because of adverse topographic and climatic
condlilons, were Inaccessible during the perlod of

LOCATION AND ACCESS

The claim group Is located some 100 alr nilus WSW
irom Fort Neison, Britlsh Columbia near Churchill
Feak. To-ordinates of the property are 58°15' N
L_atitude and 125 17" W L.engitude. It Is accessible

by helicopter from either Mlle 443 or Mile 392 on the



Location and Access (Cont'd)

Alaska Highway. At these two points lodging can be
obtained. An alternative route Is offered via a secondary
road branching from Mile 4C1, Alaska Highway, to an
airstrip near the mill site of Churchill Copper Corp. Lid.
A helicopter can be taken from the Churchill alrstrip to
the property, a distance of some 20 mllas., Copperline
Mines L.td. plans to Improve thelr extension of the Churchill
road which will shorten tha alr distance. OCkanagan Hell-
copter Co, Ltd., has a base !ccated al the Fcort Nelson
Airport, Filylng time from Fort Nelson to the property
is approximately one hour in a Beli 2064 Jot ~anger, 5
place turbine helicopter, It should also be noted that a
light plane alrstrip could be easily built and maintained on
the glacial wash 3 milles north-northwest of the property.:
The rocks here are relatively small in size and a D4
ICat' would have no trouble building an airstrip. The
shaley glacial debris froms a very solid base easlly
capable of supporting medium welght aircraft of ©°C3

size equivalent,

CLIMATE

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



Climate (Contid)

beit is characterized by relatively short summers and
iong cold dry winters., January, the coidast month,
has a mean minimum temperature of 55° beiow zero
while July, the hottest month, has a mean monthly
temperature of 60°F with maximum around §5°F,
Freeze-up commences In mid-October and break-up
beging in late April, limiting the fleid season to just
over 4 months. It Is noteworthy that snow feil 3
times at an elevation of 5,000 feet during the month
of July, 1970. These 3 inch falls, however, melted
within a day. Precipitation ranges irom 12 to 20

inches and snowfall totals 4 to 5 feet per year,

VEGETATION

Timberilne In the area ranges from 4500 feet to 5L
feet ASL., Thus trees are conflned to the low lying
areas of streams and glacial valleys., The vegelation
is mixed, wlith alpine fir, baisam fir and spruce being
dominant. UTwarf birch Is the principal shrub and

Inhabits the lower reaches of talus slopes and wash-

outs. Above timberline, alpine moss, grass and fiowers



Vegetation iCont’d)

grow. The Zenith Mining Corp. Lid. property Is

aimost entireiy above treeline.

TORPOGRAPHY

The property lles In the westernmost, sub-province

of the ~ocky Mountains physiographic beit, the Sen-
tinel FRange. This range trends NW to SE, extending
frormn Muncho L ake to Tuchodl L.ake, a length of 75
miles and a width of up to 30 miles, The Sentine!
Fange terminates to the west at the Gataga Fiver

which marks the limit of the Rocky Mountalins. High
peaks are common in the surroundirg areas. Churchill
Feak, the highest In the area, rises to over 9000 feet
ASL, Elevation on the property range from 5000 feet
ASL to 8000 feet ASL, There (s much evidence of
Pleistocane glaciatlon and some small hanging glaclers
still remain, Some prominent glacial features noted

in the region include Ui-shaped valieys, cirques, aretes,
hanging wvalleys and glacial sediments. Gilaciotalus debris
fills much of the valley floors, the lower siopses are
talus covered and the upper slopes are steep with many

vertical ciifis.



PHOTOGE OL.OGY

An airphoto Interpretation program was carried out In
conjunction with geologic mapping and surface prospecting.
The study searched for zones ol weakness and dyke
formation as economlc copper deposits are related to
them., Such zones were evaluated In the field. Alr
photograph interpretation Is reliable due to the aimost
entire absence of vegetation on the steep mountain sides
and the distinct lithologlc expression of the various rock

units.

REGIONAL GECLOGY

All rock exposed In the Sentinel Ranges is of sedimentary
origln excapt for the basic dykes which intrude only the
oldest (Proterozolc) strata. The meta sedimentary
sequence exposed trends N to NNW and ranges In age
from L.ate Precambrian to £ arly Ordovicilan. The Pro-
terozoic unlits in the area consist of thinly bedded, often
slatey cleaved, medium to dark grey-black, calcareous
shales and slitstones, These strata are cut by gray-
green diabase dykes, which average 15 feet thick but

occasionally exceed 50 feet in width. Overlying these



Geol Cont?
units are Faleoczolc sediments ol £ arly Cambrilan Age.
These are characterized by brown weathering conglo~
meraties, sandstonea and shales with thick lenses of
impure fimestone. These sediments, which are not cut
by dykes, strlke approximately N to MNNW with a shallow
waesterly dip. They form an angular unconformily with
the underiying Protarozoic stirata. Linits younger than
LLower Camrbrian were not exposed In the project ares.
The Proteroczolc sirata in the reglon studlied consiasts of

three sub-paraliel zones with a general NNW trend,

COnly the wesiern and central ~roterozolc zones were
examined but It is assumed tha! the eastern xore ls
simiiar. The two zones were examined in varying
detail with the western one receiving most work, It
was found to be overisgin by unconformable - slsozolc
sediments on the west and bounded by a thrust fault
on the east. 7o the aast of this thrust faut Faleozoic
sedirments were again exposed and noted 1¢ be uncoIn-
formably overlylng the Froleroczolc sediments of the

centre zohe.



Regional Geology (Cont'd)

The three zones of Proterozolc sediments are charac-~
terized by the presence of sub-parallel basic igneous
dykes and related quartz-carbonate veilns, which cut

them but not younger sediments. The most western zone
trends along the west side of the Toad River and continues
south through the Fortune Channel property, and also

Windermerels Bronson property,

The centre zone contains the mines of Churchlll Copper
Corp. and Davis-Kaays Mineral Co. and also Copperline
Mines maln property. This zone crosses the Alaska
Highway at Mile 436, The eastern zone was not exar.ined

bui Is assumed to be similar.

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
observaed. These Intrusions often have reported strike
lengths of over three miles. The dykes average 15 feet
wide and dlp vertically or steeriy to the west,. Ly

mentloned earlier, the dykes cut only the Proterozoic



Regicnal Geology (Contid)

and not the younger sediments, The presence of dykes
is the main criterion for recognition of the favourable
FProterozolc units in alrphoto studies and preiiminary

reconnalssance.

The dvke contact with the country rock is generally sharp
and there is little evidence of contact metamorphism, Rock
aiteration from dyke emplacement is generally restricted
to those dyke contacts where shearing esnd brecciation are
in evidence. The wall rocks may become siliceous,

talcose, serpentinized and show caicite remobilization.

2 economic importance is the copper mineralization found
in quartz carbonate veins and vein systems which are
associated with the dykes, In these veins, the copper
minerais are usually chalcopyrite, with minor bornite.
Secondary malachite and azurite were observed in
weathered surface zones. The carbonate in the mineral-
ized veins Is generaliy ankerite. Ailthough minor copper
occurrences have been noted in lower aleozolc strata,
ail major quartz-carbonate veins are related to basic

igneocus dykes which only cut the Froterozoic units.
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Regional Geclogy {Cont'd)

This tact was used as a basis for efficient prospecting.
The results of detalled prospecting on this basis showed
that all major dyke systeams have related copper mineral-
ization although it was often onily in very sub-economic
occurrences, 1The dykes and vein systems have
similar attitudes which are constant in certain parts of

the area examined.

The dykes and velns follow similar zonas of weakness

in the sediments and are approximstely contemporaneous

in deposition with the dykes, perhaprs predating the veins.
The zones which were easlly Intruded iy the dykes also
provide channslways for the copper bearing quartz-carbonate
solutions. The more Important deposits show evidence of
shearing and brecciation, indicating that the dykes although
not much older than the veins, probably enhanced the
channehways and thus indirectly locallzed the major deposis.
The important deposits of the area are in relatlvely advanced
shear zones associated with dykes and, therefore, llkely
persist to considerable depth. The zones cobserved are
extremely varlabie in width over short distances. Thus

the search for length potential Is the maljor factor In exe... o~
tion and length potentlal Is far moresignificant than the width

in evaluating any particuiar showing.



PECPERETY GECLOCY

The 'Al Zlock of mineral cialms Hes In a geologicaily

interesting but economically unfavourable environment,

Faleozoic forma tions, which are economicaily unfavour-

abie, cover most of the property Including Churchiil

Deak. The more promising Froterozoic formations

are found only on the western edge of the propenty.

Thirteen differant lithologlc unite were Identitiead within

the Falevzoic (Early Cambrian} exposures on the

property,

F ormation

Slitstone

P abble
Zreccla

icimestone

Quartzite

A G5 e

in stratographlic successlon the beds include:

L.ithology Spproximale
thickness In
leet

llght green, thin taminae 200 ~ 300
iriabie, hematite stained
slightly calcaraocus

calicarecus cementing, 200 - 300
hematite stalned, siit-~
stone angular pebbled

grey, well weathered 4.0 - 300
Jendritic manganese

palterns

massive, fine grained 300 - 400

whitle, feldspathic

hematitic, slilceous ,fine 200
gralned, minor cquertz
stringers



Property Geology (Cont'd)

= ormatlion

Sebbie

Conglomerate

Sitstone

Sandstone

Siitstone

Slitstone

=litstone

Coiomlite

Shale

Lithology Approximate
thickness in

foeot

calcareous cementing 400 - 500
calcareous siitstone

pebbles

black grey, noduiar 600 - 700

calicarous, massive

brown, calcareous 400 - 500
cement slilcaocus
feldspathic {ine gralned

fine grained, rusty 200 ~ 300
weathering siliceous
cement.

dark grey to black, 400 - 500
nodular caicareous,
massive

massive, grey {o white, 1000 -~ 1500
sliicecus, rusty,

weathering, grading

to quartzite

massive rusty weathering, 300 - 7
white, caiclte

black grey, blocky, 1000 +
slightly calcareous

The major?!ty of the Paleozoic sirsta strikes N and

dips from 20 °

to 30° In a westerly direction., No

evidence of fosslis was encountered while traversing

these sedimentas. The Cambrian basement was

iocated approximately 2000 feet east of the ‘A! claims.
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Property Geology {(Contid)

At this point the Faleoczoic formations unconformably

overilay the Froterozolic formations.

Proterozoic sediments are found again on the western
adge of the property, These are the sediments which
are favourable to dyke and mineralized vein Intrusions.
The dykes cut through only Proterozolc formations and
truncate againat the Paleozolc, The FPrecambrian sedi-
ments were malinly calcareous shales. They were thin
bedded dark grey and fine gralined. A thin bed of cai-
careocus cemented conglomerate is located, as Is a thin
bed of feldspathic quartzite, on the mountaln peak which
borders the property. These appesr 1o be intraformational
ijenses., Baslic lgneous dykeSwere not found to Intrude the
claim group., However, severai dykes were seen to the
west of the cialms., A zone of quartz-carbongate siringers
were found in the area of ciaims AJ329 to A332, Some
of these stringers were maliniy calcite., The average
width of the stringers wag 2 inches with some as large
as 5 Inches, No mineralization was found assoclated

with these wveliniets,

Trending N 35° W centrally through the property ls a
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Property Geology (Ceontid)

major thrust fault. This faull has caused the older
Froterozolc formations to be uplifted and thrust over
later era Faleozolc sediments, No lateral movement
features were observed. This [ault begins In the Toad
Fiiver, passes on the west side of Churchill Peak and
continues Into the Gataga River. UCeep talus and glacial
wash covers the actual fauit zone, therefore, It could
not ba examined in detall, Steep dips (50° - 80°) and
fracturing wers common to outcrops near the fault zone,
To the northand south of the property some characteristic
features of thrust faulta, drag folds and highly folded

sedimentary beds were found.

SUMMARY

The 50 cialma of Zenith Mines Lid, (NPL) are
located In an area of known copper vein properties

such as Windermere E xploration, Churchil Copper,
Davis-iKeays and Copperiine Mines, Structurally the
property Is iocated along a Froterozoic meta-sedimentary
fault block trending NNE, The formations within this
block strike north-south and dip gently to the west. The
sadiments ars relatively unfolded shales, mudstones and
argilliites which glves good depth potentlial to any vein

system,



SUMMAF Y (Cont'd)

The mineral deposits of the area are all of the same
general type, that Is, guartz-carbonate liasure veins
which carry scattered and bleby copper In the form ol
cheaicopyrite. All the mine-making copper mineralization
occurs in veins in Proterozolc sediments. In almost all
inatances, green-brown diabase dykes attend or are
intimately related to the veins. The property Is In an
area of positive economic potentiai. However, as most
of the cialm block I8 composed of Faleozoic sediments,
no evidence of economic copper mineralization was

found,
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RECOMMEND ATIONS

At present, no economic size ore zohes have been
discovered on the property. Work programs have
been suspended., Frlor io the expiry deate of the
claims It Is recommendad that a reappralisal of results
be made, reviewing work programs carried o on
surrounding properties. This Information may deiineste
areas on the subject property which warramt further

investigation,

Flespectiully submitted:

L.L.Storey, B,.Sc.
Frojlect Genlogist

{/ﬂ /’4 ~ ,\{,.—/7—(9’--‘—'7:

. B. Stokes, F.Eng.

September 23, 1970,
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