. in the castern part of the Western Cordilleran rcgion. The purpose of this
paper is to eiaphasize this aspect of metallogeny in part of the northern .-

" who kindly reviewed the manuscript. ... s
* Upper Devonian. The great majority - ..

. older than Mississippian. One base-
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 LOWER CAMBRIAN STRATA
AND BASE METALS

- by H. GABRIELSE
.. Geological Survey of Canada

Introduction

The Westera Cordillera of Canada presents the exploration geologist ~
with a great dncrsny of rock types and structures. The sclection of explora-
tion targets within this hetcrogencous terrain has been difficult, in- part, -
because insuilicient geological information has been available for large
regions and, in part, because of the limited appreciation of the relationship -
between stratigraphy and mineral deposits. :

© It is now apparent that cxplor'mon programs must take cognizance
not only of infrusive rocks but also of the age, lithology, and distribution
of the stratified rocks. The importance of stratigraphy to mineral exploration
is demonstrated by the nummerous occurrences of copper minerals in volcanic
rocks of Upper Triassic age (Souther, 1965; McKechnie, 1966; Ney, 1966
Souther and Armstrong, 1966)-in contrast to the few occurrences known in
volcanic-bearing Carboniferous and Permian strata. As-another example, it "
has been evident for some time that Lower Caanbrian (possibly including -
Locambrian) sirata arc important host rocks for base-metal concentrations

Cordillera.

‘" known. The remaining prospects in°
+ strata other than Lower Cambrian or
The writer is grateful for comments ' Eocambrian appear to occur in rocks
by A. M. Goodwin and G. B. Leech .'': that are stratigraphically near the
' boundary between the Middle and

Ackrnowiedgements

He is also indebted to S. L. Blusson, " ‘
J. J. McDougall, W. N. Plumb, D. F. "' of significant deposits, however, has '
Sangster, and D. J. Tempelman-Kluit 1" Dbeen found in strata of Lower Cam: .’

for stimulating discussions. brian and (?) Eocambrian age.

2 o Character of s
Mineral Deposits = &

The accompanying generalized map .. - Base-metal deposits in Lower Cam- !
(Fig. 1) shows the distribution of sig- ' brian or Eocambrian rocks include the ";: .
nificant lead-zinc occurrences in south-". ' * well known, large, massive sulphide
eastern Yukon Territory, southwest- ' . bodies at Faro, Vangorda, and Swim - .
" Lakes in the Vangorda area and seve-

ern District of Mackenzie, and adja+ .
cent British Columbia. All but one or ., ': ral other smaller but similar deposits '

possibly two deposits are in strata - east of Frances River and at Quartz
Lake. These bodies are broadly con-  ':
.. cordant with enclosing strata and .
' banding of sulphide minerals common-.. v

Disiribution of
Base-Metal Deposits

metal deposit near the Yukon Terri- '~
tory-British Columbia boundary and ‘.
about 30 miles east of Teslin Lake
consists of veins in Mesozoic granitio
rocks. The age of metamorphio host
rocks at the silver-lead‘zino showings

the host rocks. All deposits appear to
have beéen metamorphosed to some
degree  along with enclosing strata,

VN
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© are typical vein deposits
- galena and sphalerite are found with
k gangue minerals such as cal-silicates,
" dolomite, ankerite, barite, quartz, and

" Iy reflects structures and bedding of

"i", Tempelman-Kluit (1968) noted that

the average grain size of sulphide

minerals in the Faro, Vangorda, and
< Swim Lakes deposits bears a direct

relationship to the grade of regional
metamorphism. The Swim Lakes and
Quartz Lake areas are characterized

" by low grade regional metamorphism

whereas the Norquest area displays
moderate regional metamorphism with

i just north-east of Teslin River s un. ' widespread development of schist and

© . gnelss (Green, 1966; Blusson, 1966).
4+ As a general rule, in the areas of

highest grade regional metamorphism

*. " pyrrhotite content is relatively high.

According to Roots (1954), base-
metal deposits of the Ferguson Group
just south of Ingenika River in the

" Alken Lake area occur in Lower Cam-

brian limestones. The mineralized
zones are concordant with bedding
and occupy the same stratigraphic
intervals throughout. Original bedding
structures of the limestone have been
retained in the sulphides. This occur-
rence and those noted above may be

.referred to as strata-bound.

Many other lead-zinc occurrences
in which

siderite, Magnetite and manganese

: minerals are common in the McDame

area in veins within the contact meta-
morphio aureole of the Cassair Batho-

““lith, In most cases these deposits are

characterized by well defined, local
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; i, ;
ciult zoevs, and  contacts  vouween
rocks of contrasting lithologies.

A third type of deposit includes ‘
simall bodies within contact metamor-
phic aureoles of large granitic plutons. ..

They are commonly discontinuous and - |

rarely exhibit any clear structural or
stratigraphic control of mineral de-
position.

Local Controls for
Mineralization
Local controls for the emplacement

of sulphides in the Faro, Vangorda, ..
and Swim Lakes deposits are not ap- «

parent (Tempelman-Kluit, 1968). The .

mineralized strata are fine-grained, in
part possibly tuff{aceous sediments
which are relatively rich in quartz.
In somewhat similar massive sulphide
deposits at Norquest and Quartz Lake .’
the sulphides are in
dominantly calcareous strata within :

sequences of non-calcareous clastic -

TOCKS.

est Lake
galena and sphalerite occur

coarse, calc-silicate skarn developed

iocally in_lower Cambrian limestone . -
(Gabrielse, 1966). The presence of the -
skarn is anomalous in this region of '

negligible regional metamorphism and .~

suggests the possibility of nearby,‘f}?,’:

underlyifig intrusive rock. Mineraliza- -

tion seems to be entirely confined to

i y

the thin. discontinuous Lower Came ' .-
tinuous Lower 2

brian liniestone.

Near Coal River, galena and sphale- ..

rite occur with abundant barite in 8.,""}'

major or fault zone cutting LOWGI.'“:'
Cambrian strata. ;

In Cassair Mountains the base-metal’’
deposits are most commonly related '
to faults in carbonate strata of the-

limestones or .-

At the Tom Lake prospect about 30 " /

in a .,

f
P

musslve lenticular repuceinm g gaiad-
lel with bedding, fills fractures that

" cross the bedding, and forms dissemi- -
nations in the skarn zones. Another -

_mineralized zone on the same property
"is localized by a strong fault that

stone.
Green (1968) describes the silver-

"', lead showings in the Ketza River area

as lacking a consistent pattern. They

' " include veins, concordant lenses, and =

irregular bodies in several rock-units.
DBetween Ketza River and Rancheria
. at least four base-metal prospects
have been found in Lower Cambrian

. that "“Generally, deposits of this type

are in the form of galena- and sphale- -

- rite-bearing lenses that lie beneath

thin layers of schist within the lime-

" stone. Some cross-cutting veins are
also present.”

Discontinuous, pod- or lens-shaped

bodies of sulphide minerals locally

of this type are the base-metal pros-

and the showings

rences have many features typical of

;' the main characteristics of base-metal
" deposits that are in the Lower Cam-
brian and (7) Eocambrian rocks in the

: local structural settings and, although
.. all are within or near regions of grani-
_ tic intrusions or regional metamors-
phism, they show no consistent spatial

“ phic rocks.

Lower Cambrian Atan Group. Locally,

on and near Mount Haskin in the '
skarns ..
abundant pyrrhotite and "

McDame mineralized
containing

sphalerite occur along a major north-

areaq,

"~ “west-trending fault zone cutting Lower :

Cambrian sirata.

In Cassiar 2Mountains
metal deposits are most commonly .°
related to faults in carbonate strata

of the Lower Cambrian Atan Group. -

Locally, on and near Mount Haskin in
containing

west-trending fault as well as along
or near the contact between clastic
and carbonato rocks (Gabrielse, 1963).
To the southeanst, in the canyon of
McDame Creek, galena and sphalerite
with pyrite, pyrrhotite, chalcoyprite,
and minor hematite and scheelite oce.
cur in a skarn of grossularite, diop- -
side, and tremolite. Holland (;966) v

251

Metal Occurrences and
Sedimentary Facies

facies in IL.ower Cambrian

quences of coarse polymictic conglo-

part of the region.
East of Coal River the clastic rocks

"terozoic age. No base-metal

conglomeratic clastic rocks

080 RN
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' transects bedding in the host lime-'

Limestone (Green, 1968). Green notes .

occur within the contact metamorphic 4
aureole .of granitic plutons. Examplesl_

pects.in limestone in the McDame area .-
in limestone and ‘-
calcareous argillite near Lucity Lake .
 southwest of Flat River. These occur: '

contact metamorphic mineral deposits. : *:

The examples cited above illustrate
.. strata are therefore referred to as

.region under consideration. They oc-. :
cur in a wide variety of regional and ; -

‘relationship to granitic or metamor-:

".Relationship Between Base-

Figure 2 shows the distribution of .
; strata, < .
the bage. ' Northeast of Tintina and Rocky Moun-
. tain Trenches the easternmost belt '
;i comprises thick sequences of sand-

stone, siltstone, and shale. Thick se- ~ ¥

the McDame area, mineralized skarns < -, Merate are present in the southeastern -;

abundant pyrrhotite and = ‘¢
sphalerite occur along a major north- ': B
" are underlain by basic volcanic flows |
*!""of either Early Cambrian or Late Pro-
occure
rences have been reported from this
L belt,
In northern Rocky Mountains the
grade
westerly into fine-grained sandstones, ~
siltstones, and shales. This facies ine

Lot i 3 Ga o
cyathid-bearing iimestone. In tho Coal
River area and to the north, the coarse
clastic facies grades westerly into a
sandy, buff-orange weathering dolo-
mite succession that locally con-
tains thin basic volcanic flows. Lime-
stones and calcareous argillites are
prominent near the western margin.
The pyrrhotite rich deposit at the
. Canada Tungsten Mine is in the
western part of this belt but no sig-
nificant base-metal occurrences are
known,
: Still farther west the Lower Cam-
‘brian succession consists of a lower,
dominantly siltstone formation and an
upper, dominantly limestone forma-
tion. These rocks include the base
metal deposits in barite gangue near
Coal River and the Lucky Lake pros-
pect southwest of Flat River.

Finally, the westernmost and most
widespread facies of lower cambrian
. rocks east of Tintina and Rocky
. Mountain Trenches comprises fine-
grained clastic rocks, mainly siltstones
+. and shales, variably calcareous and,
. in places possibly tuffaceous, Discon-
tinuous limestone bodies are present
. locally. These rocks underlie much of
. Selwyn Dasin (Gabrielse, 1967). In
many places it is difficult or impos-
sible to separate the fine-grained, clas-

- tic Cambrian rocks from similar litho-
"logies of late Proterozoic age. The

. * BEocambrian. The Lower Cambrian and
2. (7) Bocambrian strata of Selwyn
. Basin contain the large massive lead-
-zinc bodies at IFaro, Vangorda, Swim
Lakes, Norquest, and Quartz Lake. So
far no important base-metal discover-
‘% jes have been made in the older clas-
"tic strata of Hadrynian (Late Prote-
rozoic) age.
i In most of the region southwest
»vof Tintina and Rocky Mountain Tren-
- ches Lower Cambrian rocks comprise
a lower sandstone formation, a rela-
tively thin middle shale formation and
" an upper limestone formation. Almost
"' all the base-metal occurrences in Cas-
- siar Mountains are in or along the
/A, contact of the upper limestone. The
: limestone is also an important host
rock in Pelly Mountains (Green, 1968).
In summary, no significant bhase-
i . metal deposits have been found to
. date in the eastern clastic and sandy
.. dolomite facies belts of Lower Cam-
brian rocks. On the other hand, strata
of the more westerly fine-grained
clastic and limestone facies are host
-, to numerous base-metal concentra-
tions. Thus exploration work carried
out so far suggests that relatively
i’ large, strata-bound massive sulphide
-deposits may be confined largely to
the fine-grained, variably calcareous
facies, -

t
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PORTRZLE L!GHT RADIO

SOUNDING EQUIPMENT
For measurements of gamma radiation inten-
sity, with radio-sounding at a maximum depth
of 800 feet. Equipment consists of: battery-
operated detection probe with a Geiger Muller
tube; tripod with cable-guiding pulley and
counter; one electrocarrier cable reel with con-
nection to probe; connection cable between
ree; and scintillometer; measuring unit which
can be a GMT 3T or a SPP3. When required
SRAT Portable Counting Scaler and SRAT Tran-
sistorizeq Portable Recorder are also available.

RADIAMETER
GMT 3T AND GMT 157

Used in radioactive ore
prospacting. Contains three
highly sensitive G.M. counters,
a direct reading ratemeter
and stabilized power supply.

\L,v s \-
- § o
PROSPECTING ?on
SCINTILLATION COUNTER !
SPP 2NF !
For the detection and Yoot i | _

measurement of gamma

radiations at energy levels

above 50 KeV. Box contains dectection

circuit and reading meter; cord-connected to
_a belt-case with power supply and

audible warning system.

Complete service and overhaul facilities.

Full information by return mail.
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LIMITED

3 HAMILTON AVE.,, OTTAWA 3, ONT.

INDEX
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t Tom

2 Vangorda

3 Ketza

4 Tintina §jiver
5 Forljn

6 Norquest

7 lucky (ake
8 Tom Lake

9 OQuertz  Lake
10Coal River
11 Rancheria
12 McDame

13 Frog River
MHAiken |ake

Gunitlc Rocks

Lowor Cambrian and

Hadrynian  Rocks

HYLAND JOINT
VENTURE AREA

Figure 1
Distribution of Lower Cambrian and Hadrynion strata and Mesozoic granitic rocks.
Bose-metal deposits in Lower Cambrian and (?) Eocambrian rocks shown as solid
circles; those in younger stroto shown as half solid circles.

Corminents

The empirical relationship between
base-metal deposits and Lower Cam-
brian strata in the region discussed
must be considered in any concept
concerning ore genesis. Also, concepts
of ore genesis should take into account
the apparent lack of significant base-
metal deposits in such widespread and
lithologically varied sequences as the
older Hadryian strata; the TUpper
Cambrian - Lower Ordovician lime-
stones, silty and argillaceous lime-
stones, and calcareous argillites; the
Siluro-Devonian carbonates; and the
Upper Paleozoic rocks such as the
Cache Creek Group, and much of the
Sylvester Group, To the writer's know-
ledge the only relatively large base-
metal deposit in the region that may
be in strata younger than Cambrian
is that on the Tom property near
Canol Road (Green, 1965). The age of
the host rocks there, however, is in
doubt. Green considers them to be
Ordovician or Silurian whereas Tem-
pelman-Kluit (personal communica-

J =

Late Devonian-Early Mississippian
age. As noted above a number of small
showings are in strata stratigraphic-
ally near the Middle Devonian-Late
Devonian boundary.

The widespread distribution of bage-
metal deposits in varied lithologies of
Lower Cambrian and (?) Eocambrian
age and the lack of significant con-
centrations of these metals in most
other stratigraphic assemblages are
difficult to reconcile with concepts ot
epigenesis that require Mesozoic and
Tertiary granitic plutons as source
rocks. A more probable role of plutonic
activity may well be that of concen-
trating metals previously dispersed in
the host rock.

The McDame area provides a most
interesting study in this regard. There
the Lower Cambrian strata are under-
lain by several thousand feet of well-
bedded limestones, argillites, silt-
stones, and slates of Hadrynian age.
Overlying the Lower Cambrian rocks
are strata ranging in age from Late
Cainbrian to Late Paleozoic and in-
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contains signilicant concentrations of

lead and zine. Ifor the region as a -

whole the hase-metal-Lower Cambrian
relationship is even moro remarkable
in view of the wide variations in facies
of the mineralized strata.

if the Lower Cambrian rocks are
the source of the metals one must look
for unique aspects of Early Cambrian
tectonics and sedimentation that re-
suited in their unusually high Dbase-
metal content. Two contrasting pos-
sibilitics are the following:

1. During the Early Cambrian and
Late Droterozoic iarge voiuimmes of
cratonai Precambrian crystalline
rocks were eroded. This resulted in

the last great contribution of clastic .

sedimentary rocks to the Cordilleran
zeosyncline from the craton. Perhaps
these sediments contained the metals
that were later reniobilized and con-
centrated- to produce the base-metal
deposits mainly in Lower Cambrian
roCKs,
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hrian time along {auils near tie east-
ern margin of Lower Cambrian depo-
gition (G. C. Taylor, personal com-
munication)., That deep s<ated {rac-
tures occurred in this region is attest-
ed to by the local extrusion of basic

lavay. Possibly, thermal springs re-

Jated to such deep seated iractures
were important in ore genesis,
FFuture work should contribute to
an understanding of the relationship
between Lower Cambrian and (?)
Eocambrian strata and base-metal oc-
currences. In any event, the empirical
relationship points te a number of
exploration targets. I'or example, the
belt of Lower Cambrian and associat-
ed strata that extends southeasterly
from the McDame area to the Aiken

Lake area would seema to merit care-

ful prospecting. The northwesterly ex-
tension of this belt into the Ketza
area has already yielded a number of

showings, Those areas in Selwyn

Basin that include Lower Cambrian
and (?) Bocambrian strata appear

o ARG gEETLGR T

On a regional scale there is ai im-
pressive concentration of base-meial
deposits in areas that jnclude both
Lower Cambrian and (?) Eocambrian
strata and large granitic plutons. This
applies to the Vangorda area and to
a northeasterly trending belt extena-
ing from Rancheria and McDame to
Lucky Lake. The northeasteriy trend-
ing belt may be of major tectonic siz-
nificance. Deep-seated structures with
this trend are important in the eastern
part of the northorn Cordillera and in
the crystalline basement of the adja-
cent Canadian Shield. In this regard it
is interesting to note the apparent
concentration of mineral deposits else-
where in the Canadian Cordillera
along or near northeasterly trending
belts of plutonic rocks. Such belts are
as follows: Stikine Arch (Souther
and Armstrong, 1966); Skeena Aich
(Souther and Armstrong, 1965); and
the belt across southernmost Britisih
Columbia.

Lower Cambrian and (?) Eocam-
brian strata appear to be the most
important host rocks for base-tictal
deposits in the region herein con-
sidered, This relationship is important
for future exploration and for coun-
sideration in concepts of ore gemnesis.

HYLAND JOINT

VENTURE AREA

) Figure 2
Distribution of base-metal deposits (solid circles) and facies of Lower Cambrian and

Eocambrion rocks.
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