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THE REGION '

The Camsell River Silver DlStrlCt is an area of approx-
1mately thlrty square miles within map sheets 86 E/9 and 86 E/12
betweenl_l_atitudes 65934' and 65938'N and longitudes 117955' and
118°]0'W. There is approximately 60 per cent outcrop in the
area which has local relief of as much as four hundred feet.
Such variations inﬁrelief may bring different rocks into juxta-
position.onAa ap surface; Depressions which are genesally -
associaﬁed with fault blocks are commonly water-filled and
. : : s .
provide good drainage routes. Jointing tfeﬁds northeast and
is e5pecia11y well deve10ped in outcrops‘of.uniform lithology.

There is a general development of quartz stockworks and giant

quartz veins in the set of northeast-trending fractures.

GENERAL GEOLOGY

Andesite lavas and tuffs of the Echo Bay chcp,lthe dom-—
inant rocks of the area, represent a normal calc-alkaline
suite.. They e#hibit flow breccia and vesicular tops in
several places. Conglomerate,greywacke, crossbedded tuffs-
and 311tstones are found between sequences of lntermedlate
volcanic flows. A band of cherty iron-formation, cherty tuff
and silty limestone is hcst to an iron-copper sulphide deposit;
and probably represents a period of quiescence bet;een vol-.
canic and clastic sedimentation. Acidic pyrcclastics‘in the

southwest portion of'the map area, west of the Bull Fault,
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overlie these lavas. The Echo Bay Group has been intruded
by a syenite-granite complex with smaller associated dio-
ritic intrusions and granodiorite dykeétthat extend for
miles from the contact. Explosion breccias, alteration
zoneét pegmatitic magnetite-rich §hases and magnetite-
apatite pipes are associated with the periphery éf ﬁhe ;
intrusive complex as are the high-grade copper véins, lead-

zinc showings and silver-arsenide veins which form the ore

deposits of the district.

THE ECHO BAY GROUP

Basaltic Lavas and nyoclastics

The basalts of the map—areaAproBably formed the base
. of the extrusive sequence. They are generally massive,
locally agglomeratic and may contain poorly-preserved
pillows. In some areas they are interlayered with ande-
site floWs, minor andesite lenses, or welded basalt agglom-
erate. The basalts generaliy'weather to a dark rusty browﬁ'
but may weather buff or black. Hand specimens are Ccrys-
talliﬂe,.black or deeé brown and contain hornblende pheno-w
qrysts. Disseminated, recrystallized pyrité occurs locally

in the basalt and forms large gossans when weathered.




Cheré}, Calcareous and Silty Tuffs

Interbedded cherty, calcareous and silty tuffs occur
at the base of the exposed Echo Bay Group on the southwest
_eide of the Terra peninsula, along a contact with intrusive
syenile. These tuffs, consisting of colonr;banded and
alternatlng 5111ceous'and 11ﬁey layers, have a corduroy- -
textured weathered surface produced by dlfferentlal eros:.on.
uc‘h alternating layers probably represent a trans:.t:.onal

stage from predominantly llmey dep031tlon to cherty

deposition.

In hand specimen the chert of the siliceous lazers is
massive, white, pink, grey or- black. Some samples'contaih
disseminated sulphides. The llmey, 511ty tuff is dark green,
.finely banded and softer than the cherty layers. Iron and
cooper sulphides are common in this unit and, alono with.
minor lead and zinc sulphidea comprise the "copper zone" of
the Terra Mine. Locallthhe limey tuffs have been comprere1y
recrystalllzed producing pyrite metacrysts and large carbon-
ate crystals of an ankerite-calcite mixture. The western
portlon of the Terra sequence is dlsplaced 1.5 miles to the
northeast‘on a dextral fault. The dlsplaced portion of the
sequence ;s'much richer in carbonate than the sequence on
~ the peniasula. Hematdtic iron-formation is closely associated
with the limey eiltstone.;'Near the border of the introsive
syenite contact metamorphism has changed the iron-formation

to a folded magnetite-epidote-quartz iron-formation.



Andesitic Tuffs, Greywackes, Siltstones and Conglomerates

Above rhe cherty, calcareous and silty tuffs in the

Terra Mine area lie a sequence of water-lain andesitic

tuffs and sediments. This seqﬁence is repeated at least
four times on the east shore of the Camsell River and
elsewhere in the map-area. The water-lain tuffs are well
bedded and locally exhibit cross bedding, graded bedding b
and rounded-volcanic fragments indicatiné'substantial
rewerking:. There are gradations from tuffs and bedded
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tuffs to greywackes and Sthstones. All unlts contain many
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sedlmentary features suggestive of turbidite depOSlthn

1nclud1ng slump structures,.concretlons, graded bed—}

ding, and cross bedding. Flattened pumice fragments are

found in one greywacke horizon. The sedimentary units
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grade upwards 1nto flnely—bedded silt or 1ntercalated e

e A

. cherfty units and are covered by younger ande51t1c:flows.
/ .
Minor lenses of conglomerate are found within the deltaic

sediments of the Terra peninsula.

Andesitic Tavas and Pyroclastics

Andesitic flows from a few feet to saveral hundred
feet in thickness are intercalated with the tuffaceous
units. A flow may -be laminated at the base, porphyritic

in the middle and brecciated or vesiculated at the top.

The £lows are generally chilled at the base and sometimes




chilled at the top. Angular flow breccias may grgde up-
wards into rounded flow breccias, agglomerates, or into
massive tuffs. The andesites which range in colour from
hematitic red to dark purple or black in hand specimen,lf
weather buff, are always porphyritic and are locally tra- .

chytic. They are the most widespread extrusive unit of

the map-area.
‘Andesitic Conglomerate

A thick extensive conglomerate lying on top of the
volcanic pilé consists predominantly of andesite pebbles
with minor cherﬁ, rﬁyolite aﬁd tuEE pebbles in a silty to
sandy matfix. vThere is a gradation from the lower andes-

itic agglomerate inﬁo the overlfing andesitic ¢onglom—

- arate.

Rhyolitic Pyroclastics and Lavas

Rhyolitic]tuffs and coarse~-grained pyroclastics with
lJapilli to Eomb—size'fragments are found within the weétern
portion of the map-area. The pyroclasﬁics contain small
fragments of guartz and feldspar in the métrié, and are .
white to lighf brown in hand'specimen. Thin.tuffacebus to

silty lenses are locally interspersed in this otherwise

massive unit. Thin lenticuiar rhyolitic flows are inter-~

calated with the andesites or more commonly, as on the
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Terra peninsula, they occur associated with cherty tuff

layer; Qhere théy may be overlain by a rhyolite frag-

.mental unit with a tuffaceoué matrix. These rhyolites

may be extensively hematitized and silicified which makes
-

gome of them indistinguishable from the cherts except for

their light pink weathering.

INTRUSIONS
Granite

Pink, fine-grained granite occurs in the southwest
sector of the map-area and is intruded by coarse-grained
syenite. In the northeast séétor“ the granite has a |
coérse—grained texture and is intruded by.fine~grained
syenite. Granitic dykes crosscut both-tﬁé intrusive bodies
and the volcanic uﬁits and are found as lenses four miles
' from the nearest granite. These dykes vary from white to
light brown quarﬁz—feldspar porphyries to pink feldspar

porphyrieé and light pink aplites.
Syenite

The syenite is a coarsely crystalline, porphyritic,
light to dérk green or salmon-red rock. It contains fine-

grained, chilled or altered zones and toward the periphery




lof the bodies, an ophitic texture in which potassium
feldspars form pegmatitic laths in ﬁ magnetite, called
"ptarmigan_track" texture.in this area. The syenite
contact is usually regular but it may take the form of
lobé; cutting the country rock. 1In several plaées along
the border of the syenite there is a more siliceous phase
of pinkAgranite or grey granodigrite. Magnetite—apatite—
actinolite dykes are associafed with the margins of the
syenite as are two pipe-shaped magnetite—apétite—quartz

bodies.

Diorite

‘Diorite occurs as small ﬁypabyssal bodies or as dykes
that cut thé syenite and Echo Bay Groups focks and as
"border phases of the granite and syenité. The diorite of
the hypabyssal intrusions is dark grey-and porphyritic
whereas in the border phases it is medium to fine-grained

and grey.
STRUCTURE

- - A large syncline with a northweéﬁerly—plungingYaxis
lies in the northwest part of the map—area; ‘A thick
sequence of conglomerate, fbrming the core of the syncline,
underlain by interléyered tuffs, andesites and basal rhyo-

lites. A smaller syncline on the Terra peninsula was

probably formed during intrusion.‘ It is a doubly-plunging

is .
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fold with an axial plane trending along the strike o£ the
peninsula. .On the south limb of the syncline the sequence
dips at approximately 45° towards the fold axis, with sﬁal—

lower dips closer to the fold axis.

There are three geﬁeral directions of,fracturé : the
major directioﬁ is northeast; the intermediate, north; and
the minor, east. The northeast trending Bull Fault has
several brénches, three fracture separated bodies 6f syenite 
are evidenéé_of at least three separate periods of fracﬁur—
ing énd displacement of the syenite along this fault. North-
east-trending fractures have generally been silicified,
producing, in places, quartz sEockworks and giant quartz
veins such as those in the Smallwood and Bull Faults. Dykes
from the igneous complex intruded northeast and north—trehd-
' ing fractures. Iater diabase dykes have intruded east-

trending fractures.
ALTERATION AND METAMORPHISM

The metamorphic grade of the supracrustal rocks has-
reached only the lower greensdhiét'faéies and the rocks are
mostly remarkably fresh. Contact metamorphism of countfy
focks near the periphery of the igneous complex has produced
magnetite skarn from a baﬁded hematitic iron-formation.

Roughly circular zones of fine-grained syenite and silicified

country rocks are found within the roof of the syenite, -as

.-
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are xenoliths of basalt and andesite from a few feet to two
hundred feet in diameter. . These xenoliths have sharp,
gradational, or patchy boundaries and may consist of alter-

nating andesite, basalt and their silicified counterparts.

S
Rocks on the Norex property probably represent a zone

of andesitjc country rock which has been locally fractured,
silicified and mineralized with iron, lead and zinc sul-
phides to produce a pink and green rock with quartz-feld-

' spar phenocrysts within a fine~grained chlorite-quartz
groundmass. Alternatively these rocks may be the results of
late stage hydrothermal solutions which here may have solid-
ified near the roof of the‘igneous complex. Similar but
Smaller zones of this rock type are found one quarter mile

northeast of the Federated véins.

Intrusive breccia occurs sporadically on - - the
periphery of the syenite of the region and is prominent in
the syenite periphery of the Terra peninsula. Such breccias

formed either by collapse or by gas explosions.
GEOLOGICAL EVOLUTION

Deposition of the Echo Bay Group began with basaltic flows
followed by quiescence when cherts, iron-formation, limey
silt and limestone were deposited in depressions to be later

covered by a deltaic Sequence. Sedimentation was followed by

- andesite volcanism and intermittent pyroclastic  activity
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which produced thick volcanic depésits. ﬁapid erosion of
this-sequence pérmitted accumulation of 300 feet of conglom-
erate. The entire region was theh fdlded, and the major
syng}ine formed. Faulting and jointing was followed by
intrusion of the granite-syenite-diorite complex which
provided mineralizing solutions to the country rocks. 1In a
_ final igneous event diabase dykes intruded the region.
Although the major dykes throughout the Bear Province trend
nﬁrtheast, only minor east-trending dykes are found in the

map-area. Iong continued erosion produced the present day

topography.
" METALLOGENESIS -
‘Magnetite-Apatite

The magnetite-apatite pipeé were derived from the
- syenite and accompanied by gas explosions, which produced
the intrusive breéqias seen in the immediate area. Both
brecqiation and pipe formatioﬁ have occurred preferentially
in the limey silt unit. Actinolite—magnetité—aéatite dykes
and small magnetite—apétite pods occur at qther-contacts(
and pegmatitic, ophitic intergrowths of magﬁetite and
'potassium- feldspar occur at the border of the syenite. .Inv'

places specularite impregnates syenite and country rock.
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Copper Veins

- Chalco§yrite is generally wideépréad but not abundant
within the andesite and limey silt units. It is found as
higg grade veins up to six inches thick within the syenite
and in pegmatite dykes whicﬁ cut the syenite. ‘One pitl
containing fine-grained molybdenite was also observed with-
in the syenite. Tﬁe better developed pegmatite dykes are
found near the periphery of the syenite. Some are accom- -
panied by quartz stockworks and quartz—magnetiteAhematite

veins.
Quartz-Carbonate Veins

Veins of quartz carbonate with or without fluorite,
chalcopyrite and hematite are found randomly distributed
throughout the area. These veins are probably related to

the silver-arsenide veins of the area.
Silver Veins

Terra, Norex, and Federatéd Mines are known to'contain
silver ﬁinéralization, minor uranium, bismuth, mercury, anti—
mony, gold, and/or cobalt—nickel arsenides as well as related
sulpho-salts and sulphides of iron, copper, lead, énd‘zinc;'
These veiﬁs do not show any general pattern as to attitude
or host rock but they do have similar mineralogies. Because
éheir most significant common feature is their proximity to

the syenite contact, and because the general world-wide,
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syenite igneoug complexes; the writer considexrs the granite-
syenite complex of the map-area to be the most probable source
of the silver. The fracture patﬁern produced by intrusion, as
weld as the presence of pre-existing fractures, would be the
most probable factor.controlling the localization of these
deposits. The similarity in mineralogy of the Camsell ﬁiver
deposits to that of Contact Lake, and the Port Radium-Echo
Bay deposits, suggest that these deposits have a similar

origin and perhaps a similar, if not the same, igneous source.
DISCUSSION |

The writer has been impressed with the similarity of the
following local features with those of porphyry copper

- deposits:

1. small hypabyséai intrusions at the periéhery'of a larger
intrusion.

2; extensive granitic and dioritic dykes;

3. monzonitic pegmatites rich in copper peripheral to the
syenite.

4. crackle fractures in the syenite periphery which are

bleached or filled with mineralization.

- 5. large xenoliths within the syenite.
. 6. "sporadic intense silicification and alteration zones.
7. hydrothermal lead-zinc mineralization near small granitic

intrusions.
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8. disseminated, low-grade, copper —-molybdenum showings in
the syenite. |

9. high-grade copper veins in the granite—syenite periphery

It can be suggested, therefore, that the silver deposits
-
of the Camsell River District represent the peripheral
precious metal deposits of a partly exposed igneous complex

with porphyry copper affinities and perhaps a porphyry copper

dgposit is present at depth.
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APPENDIX "A"

Thin Section Studies

‘Basalts

Basalts are composed of pyroxeﬁe (hfpersthene?) pheno;
cr§;£s which are nOW'mostly';aitered'to actinolite in a

felty groundmass of calcic plagioclase with minor amounts

of sulphides and sericite groundmass. The modal composition
js 60% feldspar, 35% pyroxene-amphibole, 5% sericite and |
.ppaques.l |

Rhyolites

o Rhyolites are composed of shards and fragments of quartz
and feldspar in a fine-grained, felty groundmass of quartz,
feldspar and minor chlorite and sericite. Composition of the

rhyolite varies with local changes in fragment composition.

Rhyolitic Pyroclastics : | "
These rocks are compoéed of 50% frégments in a fine-

~ grained, partly hematitized matrix of quartz, feldspar and

sericite. The fragments are 30% feldspar, 20% rhyolite, and

' 50% quattz.

Andesites

Andesites contain laths of andesine up to 2 cm. long in
a felty, fine-grained matrix of predominantly feldspar and minor

PN

sericite. The feldspags are relatively fresh in most samples

by may show signs of sericite, hematite and chlorite-



carbonate alterations. The approximate modal composition
is 60% plagioclase, 10% chlorite, 5 to 15 % sericite, 25%

quartz, and 5% opaques.

Reworked Andesite Tuffs

-

These units can be described as volcanic greywackes
with varying proportions and sizes of fragments and varying
amounts of chlorite. The fragments which show varying
degrees of roundness indicate substantial reworking. Approx-
imate pro=ortions of fragments are 15 to 25% andesite, 40 to 50%
feldspar, 10 to 15% quartz, and 5 to 40% chlorite. The ceﬁent-
ing matrix is composed of 10% to 20% chlorite, up to 10%
carbonate, or up to 5%'microcr§stalline,quartz.‘
Syenite

The syenite is composed of large K-feldspar laths as
much as 5 cm long in a finer grained matrix of K-feldsPar,
‘chlorite, actinolite and minor quartz. The quartz in some
samples occurs as micrographic intergrowtﬁs with the feldspar.
The feldséar phenocrysts may be fresh but are commonly highly
sericitized. Small numbers of mafic phenocrysts are present
in minor amoﬁnts, pbut locally they are abundant enough to |
pfoduée a dioritic composition. The approximate modal com-
position is_eo% féldspar(nredominantly~K—fe1¢snarL 5% to 10%
actinolite and chlorite, 10% sericite-carbonate and minor

guartz.

-
T n
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Granite

The granites show moderate sericitization of the feld-
spars. Two examples appear to have been altered and miner-
alized by deuteéic or hydrothermal solutions that proaﬁced}
euhed;;l sulphides and an extremely quartz-rich matrix. The
mafic minerals present-are chlorite, biotite and aﬁphibole.
*Staining of the féldsPar by potassiuﬁ cobaltinitrate reveals
a predbmihéﬁce of orthoclase feldspar. Minor rutile and
'opaQues are also present. The apﬁroximate modal composition

is 70% feldspar, 15% to 20% quartz, 7% to 10% mafics, and up

to 5% opaques.

One rock sample from the vicinity of Norex Mine is a

" quartz-monzonite porphyry.
Granitic dykes'

Gfanitic dykes contain phenocrysté of quartz, feldsgar,v
and minor actinolite in a grouﬁdmass of quartz and feldspar.
Most of.the feldspar éppears td'bé alkalic; giving quartz-
rmonzonite and graﬂodioriﬁe compositions for these a§kes.

The approximaﬁe modal composition is 40% to 50% feldspar,

20% to 40% quartz, and 10% amphibole and chlorite.
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Diorite

The hypabyssal diorite'consists of highly sericitized °
feldspars, chlorite patches with remnant actinolite grains
and minor micrographic intergrowths of quartz. Remnant
textures suggest that the rock may be intrﬁéive. Thé
_ approximaté modal composition is 55% to 60% feldspar, 35%

chlorite and aétinolite, 0% to 3% quartz and 5% opagques.



