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~ Lol ABSTRAcr_ o

Blanchet Island is located betweew longitudes \12047' :
to 112°oo W and- latitudes N62°00"  to 61 52' in the Fast Arm R
¢
of Grdat Slave Lake, The'hast Arm is thought to be an'aulacogen
associated with the Aphebian Corondtion Geosyncline.
Approximately 1800 million years ago, near the end of

the dep031tion of the Stark- Formation, a differentigted sill

intruded. a svnclinorium superimposed upon a minor northeast

>

a chevron nature, brecciation o, curred in the anticlinal apices‘ q
- and a favorable environment for ore deposition was created The
’ known ore. bodies are small (100 - 200 tons) but ‘are of very high

' grade, consisting of niccolite, rammelsbergite, safflorite, and -
minor silver.’ There are three possible sgources for the mineralization, "‘

namely, hydrothermal leaching of the sill and scdiments,‘

/7

percolation of fluids from the Seton Volcanics and solutions'

emanating from‘the upper mantle orylower cruSt, '

The contact phreole of the sill is characterized by two main
]

thpes of, sulphide bearing skarns, a magnetite-hematite hornblende~

f: hornfels and a hematite-magnetite-chlorite epidote hornfels.

Contact metamorphism in the area is restricted mainly to the
S

_hornblende hornfels facies but there is some evidence of albite—

'epidote hornfels facies conditions away, from the sill
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‘Location and Accessibilitykof‘the'Study Area

N

. ‘ , CHAPTER ONE

[
. o
- CENERAL STATEMENT = _ VJ'
- ' ‘ ) ) L : o
® : - : ' A .
During the course of the last fifty years, there has been

2
inErea51ng economic interest in the Aphebian rocks of Great Slave

/

Lake. The area has been thoroughly prospected for gold’ e
Later, interest was reneyed with Eﬁg discovery of radioactive

actlnolite—tremolite veins in nuartz diorite laccoliths around

e
Reg na Bav. Prospecting for nickel—cobalt mingra1i7ati9n"*\\

4 N

- culmi_ated in the discovery of a small- high—grade deposit on

Blanchet Island by Jason- Explorations Company. More recently'

- Vestor.EXplorations Ltd. created renewed interest ith the discovery

\\

of uranium minerallzation throughout the East Arm An the ‘Sosan

Group. : . . . SRR j o {j

\- Thls study was . centered around one of the above deposits,

that of Blanchet\gsland N. W T. The objective was. to determine

-

mineral controls and the nature of deposition of’ the ore deposit

as well as.to study the petrology ‘of the country rocks

°

 od
The study area lies approximately betweén longitudes 112 47 W

to 1 2900y and 1a:1cud\$N62 00" to 61° 52°. (F‘ig. 1) It is -
3 o % :
easily accessible from Yellowknife Hay River, or Fort Smith by -

chartered aircraft. The area- can\also be reached by water from

- .
_ any access point o Great Slave Lake. ‘The field investigatlons for

this study were ‘ca ied out in the viciuity of the main showing

e

- on what are locally kn0wn as the Lux Group of claims. (Hap 1)
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TN

Physiography v
B&anchet\lsland rises frow,é'SlB foot lake lewel to.cliffs of

. RN N
W“up to one thousand feet high The more. 1esistive Pethei Formation
forms the cliffs and thlS unit is capped by’ a quartz diorite"

4 sil&. The less resistive Stark and McLean Formations make up some

h . e}
A o~
[/ of the smaller ridges just above lake level.
) .

3

/Drainage in the area is poor and the island is dotted with

shallow %akes covering about twenty percent of the outcrop.

Glacial Qill is negligible and therefore on. ghe whole, the lithologic

.units are well exposed

- r ‘,
Previous Werk

Geological investigations and mapping within the East Arm

) of Great Slave Lake have been conducted by officers of the Geological

Survey of Canada since the beginning of this century.

4

In 1936,~STOCKWELL published the—first'systematic mapping N
“in the\ﬁast Arm, His reports, together with maps 377A and 378A
formed the basis of all'subsequent geological investigations in

the region.

-

BROWN (1950) produced preliminary maps. of Christie Bay and

Reliégce areas, followed by Second Preliminary Maps of the same areas

by WRIGHT in 1951 and 1952 BARNES produced preliminary maps for the:

Snowdrift Map area (1951) and’ McLean Bay. Map area (1952) \ The most

recent and detailed work on these Aphebian rocks in the East Arm .
of Great Slave Lake is that of HOFFMAN (1968). In this report

P .
Hoffman reconstructed and added to Stockwell's existing stratigraphic

IN

The term quartz diorite is used here in an historic sense

but it will be shown later that the term is not always -
appl?ggble.' ‘ < '
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column. A paper by HOFFHAN (preecntly tnpub’ishcd) discusses the

. . ! B '
v -origin of the East Arm and solves many of-the structural problems
formerly existing in the area,

The main. lithologic map used in this study is an - adaptation

of an unpublished map,by Hoffman. constructed in 1972, im .

o

)/ ' . Methods ‘and Scope of Investigation

' This investigation involves studies on the stratigraphy,
structure, minerLlization, metasomatism dand metamorphism of Lower
Aphebian rocks exposed on Blanchet Island N W. T and surrounding area.

. The field aspect of this investigation centers around the main
. \
mine [area (Lux Claims) of Blanchet Island. The mine is based upon
a nickel—cobalt—bismuth deposit occurring on the contact between a

quartz diorite" sill and limestones of the Pethei Formation.
Samples of more pelitic rocks were gathered in the mine ‘area
as well as systemaﬂically away from the contact in attempts to.
discern the type and grade of metamorphism of the area. Structural

‘data was gathered in some detail in attempts to discern structural

controls. Lithologic samples from all significant units have been #

gathered in order to detect metasomatic as well as metamorphic changes.
s Representative ore samples were gathered for studies of ol

depositional controls, ore types and ore source.



CHAPTER TWO o

REGIONAL‘GEOLOGIC SETTING
. . . ' o “ed

Introduction

%

Since the East Arm of Great Slave Lz'¢ has been mapped by.
severai geologists at various times, it is understandable that
the geolocy has been interpreted in various ways; I.C. BROWN
- (1950) gave the first generalized picture of the'East Arm. He
’states__hat "The main body of Great Slave Lake crosses the boundary
between the Canadian Shield and the bordering area of Palaeozoic
rocks, and the east arm of the lake extends at right angles_to the -
contact for'175’miles intobPrecambrian,formations." ’Thismsimpli—
-, fied explanation was extended by F.Q. BARNES (195é). de‘stated,
"Theientire lake basin appears to be a grahen, thereby preserving
the Proterozoic rocks from.erosion.‘ It is the writer's opinion
that the lake basin in which the Proterozoic formations -are
‘preserved has been an area of weakness since bedore Proterozoic

,times and that is a principal’ reason why such an unusually great“

thickness of these strata is encountered ":
i

In 1968 HOFFHAN inéorporated these views and his ~own in a
reportlthat states, "Hore than 50 000 feet of unmetamorphosedl

Precambrian sedimentary and volcanic rocks are exposed in the -%?'—’
' region of the East Atm of Great Slave Lake District af Mackenzie.v

,)/,/’lhﬁnhetamorﬁhosed" by straight definition cannot be used here.
The P and T condi:ions at 50,000 ft. will be great enough to
cause the upper: zeolite facies metamorphism, if not lower green
, schist conditions: Besides this the abundance of dioritic to
- syenitic sill and dykes in the east arm suggest conditions of at
least low grade regional mbtamorphism.

)



'.They occur in a fold belt 180 miles long andEGO miles wide which
coneiéts of an aeymmetric; canoe~shaped synclinorium over which has
been superimposed a Precambrian graben. Gently dipping Aphetian
stratabon the north side of thefsynclinorium overlie Archean rocks
of the Slave frovince; On‘the south side, tightly folded and
faulted Archean, Aphebian and perhaps Paleohellkian sedimentary
strata abut against gneissic rocks of the Churchill Province along
the McDonald Fault system.‘A This then describes the,East Arm of

Creat Slave Lake but does 1ot’ sufficiently explain,its origin..
A | ' |

Origin of the East Arm Greag&Slave Lake -

In a recent but presently unpublished papcr, HOFFMAN (in press -1)
‘believes he has finafly explained adequately the orlgln of the East
Arm fold belt. ‘He belleves this. belt is an aulaeogen .l The
first application of the aulacogen theory to some of the major.
structures occurring on platforms was by SALOP and SCHEINMANN (1969)

Aulacogen.s are long—lived deeply subsiding troughs, at times

ault—bounded, that extend from geosynclines far into adjacent
foreland,platforms; They'are normally located whererthe.geosyn— “
cline makes a refentrant'angle into thelplatform.:,Their'fill‘is;
co;ntemp'oraneone with, as thick as, and ‘lithologically sinilar to,
:the foreland sedimentary wedge of the geosyncline but with the
addition of basalt and }anglomerate.b | |

Therefore this Proterozoic Athapuscow Aulacogen of Great

- Slave Lake began as -an- incipient rifc during the miogeoclinal

1First described by Shatzky, N.SJ 1955. On the Origin of the

Pachelma Trough. Byull.’Nosk. shchestva' Lyubiteley Prirody,

otd. Geol., 5: S-Zb (Paper w3gé unavailable at the University

of Alberta). - : - o -
o .

oL
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_ A ‘
stage of the Coronation Geosyncline, (Figure 2). During the

orogenic stage of the geosyncline, the aulacogen betame a broader

’

’ downwarp that received exogeosynclinal sediments- from the orogenic

belt The aulacogen ‘was compressed mildly, prior to a final stage

1nvolv1ng transcurrent faulting, one—s1ded uplift and continental
fanglomerate sedimentation.‘ ‘The aulacogen is dxstinguished from
the foreland sedimentary wedge of the geosynciine in that it has .
paleocurrents parallel rather than transverse to its structural

¥

treqd high angle faults (Hearne Channel Fault: and Mcnqnald Fault)

' rather than low angle thrusts. and an alkalic basalt volcanism

R}

(Seton Formation);

Filling of the“Athapuscow Aulacogen was in three Sstages— ,

,the first correlative with the Coronation miogeocline, the second

with the Coronation exogeosyncline, and the third following mild

compression of the aulaCogeiT’related to uplift in the Churchill

Province and possibly transcurrent movement on the McDonald Fault ,\\\

system. The platfotm cover is relatively slightly deformed

' except'around the overturned margins of large.cold antfclinal

?

'basement upliftsveast of the.thrust front.d

Y

This explanation by, Hoffman elucidated .many large scale
e
features in the East Arm and this study will attempt to show that

it can also be used to explain features ‘on a smaller scale.

<
S

Stratigraphy and Age

The Proterozoic rocks exposed vithin the East Arm of Great

Slave Lake have-previously been classified into seven groups~
(HOFFMAN 1968) as shown in Table I. Figure 4 presents a strati-.

grapqic cross section of the Proterozoic Formations from northeast
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. Hudsonian orogeny, (HOFFHAN in press-l)

T

to southwest of the région. The formations involved in the

Bianchet Island area will be discussed in some detail later.v

)
|

All of the umits mentioned here ekcept the Et-then Cronp and
p0351bly the Pearson Formation have been intruded by 'quartz
d10r1te laccoliths" datcb‘by biotite K-Ar method at 1785 m.y.

1795 m. y., and 1845 m.y. (HOFFMAN 1973, in press-1), (Figure 3) | -

Diabase dykes of the Macken21e swarm dated as 1300 m.y.. |
(FAHRIG and NANLESS 1963) transect the‘Et then r'roup and the
older rocks. i .' » 'd - ?ﬁ;\\- . ’ ;' '

Structures of the East Arm h

The East Arm of Great Slave Lake has been described as a fold

belt 180 miles long and 60 miles wide which consists of an .

asymmetric canoe—shaped synclinorium over which has been super-

’ 1mposed a Precambrian grabeu. ThlS has more recently been inter-

preted as aafault bourded aulacogen involving transcurrent type

graben faulting. - ' «

The accompanying figures show the prominent northeast trending

faults in the East Arm and their interpretive cross—sectional

('0.

representation (HOFFNAN in press—l), (Figure 5).

The area is further characterized by many. anticlines and

synclines whose axes parallel that of ‘the synclinorium. The

. folding in the East Arm is related to the uplift and deformation

of the Aphebian.qgfks in the Coronation geosyncline during the

v - | S
.

!
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Lake to/jhe\iarzbou Islands - nearly the entire length of the East N

) : F ! . B '
detritus eroded from them. B o :,’_ : - j:;

. A a . .

I . * CHAPTER THREE

BLANCHET ISLAND: STRUCTURE AKND STRATIGRAPHY

s a

2 General Statement

.

"To successfully discuss the mine area, the regional structure of

Blanchet Island must be studied,_since it appears that the minerali-

zation is structurally controlled.

fStratigraphy*and Age

.09

' The Sill

Bodies of massive ' quartz diorite" ‘occur in contact with rocks

of the Great Slave Supergroup along a nearly linear belt from Meridian

Arm., They usually intrvde the Pethei Group or the Stark Fbrmation.

Remarkably, these’ bodies have created a great deal of controversy

among the geologists working in the East Arm. STOCKWELL (1936)
¢

,BROWN (1950), and WRIGHT (1951), to mention just a few of the earlier ‘

-
;'workers, all concluded that these bodies intruded the formations of

the Great Slave Group.‘ BARNES (1952) however, concluded the oppo-

site; he stated "the quartz diorite is older than the great Slave

Group, and is separated from it by a regolith of(decomposed granitic

material. He hypothesized that the bodies are basement horsts,

“empLaced during the deposition of the Pethei,Formation which he

interpreted to overlie the bodies unconformably and to contain -

4

- Careful examination of the contact relations along the south l

‘ shore of Blanchet Island along the north and south shores ‘of. the ’

Q .

15
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éaribou.lslands, d in the Regina Bay area prcves that the bodies

are sills which intrude the Pethei Group and, in ‘some cases, the
4

v

‘Stark Formation of the Christie Bay Grouﬁ%“

L4

Several relations arising out of this study dlsprove the hypo—

thesis outlined by BARNES (1952).

I. Contact metamorphism is not’ exten51ve but contrary to Barnes'

,’?

. interpretation, the limestone beds. contain calc-51licate minerals

of metamorphic,prigin near the'cOntact.
II. 1In most outcrops on Blanchet Island, the contact conforms with

the bedding in the Pethei Group, but top determinations and the well-

‘ (vfﬂgstablished stratigraphic sequence of formations in the Pethei Group

~prove that ‘the quartz diorite overlies the sedimentary strata. Thet

contact is thus the bo@tom surface of a sill or laccolith (HOFFVAN

.1968)

III. Where the contact was carefully mapped on the southeast side

. of. Blanchet Island, the quartz diorite was found to be discordant‘

K

."to the north and south, away from the synclinal axis in. the sedi—

with the~sedimentary strata. At ‘the east end of the body, about

50 feet of Stark’ Formation is present beneath the contact, whereas ‘

: mentary beds, the quartz diorite is in direct contact ‘with the

' Pekanatui Point Formation of the Pethei Group (HOFFMAN 1968)

IV.  The quartz diorite is dissimilar compositionally, texturally

‘Arm and on- Simpson Island o "

*V. The Blanchet Formation contains greywacke sandstones ‘that BARNES

and in age from the Archean rocks along the north shore of the East

&
Y

J .~

1

(1952) thought to be derived from the unroofing and ‘erosion of. the 4

/o

quartz diorite bodies but are ‘now known to be deep water turbidites K

R




q}’ﬁ\\“ ) | o., : : - - ‘_}
3 - ‘ derived from éhe west:(HOFFMAN, l968); ‘

; ' - It has already ﬁeen mentioned that “K-Ar dates on these "quartz
iorite“ sills have revealed agesJof 1785, 1795, and 1845'million
ears;.(Figure 3). This would place a minimum age on -the Pethei

Group. The bodies were probably emplaced prior to the deposition of
f\\-th§\three upper formations of thevChristie Bay Group.. Indeed, it,
‘will be shown later that the emplacement,of the‘hodies was possibly
"responsible for generating the grauity slide breccias of the étark
Formftion. The observation of" STOCKWELL (1932) that some of the
Stark Formatidhn' breccias contain blocks of syenite is important
in.this regard. If the ' syenite' blocks are deriued from the same
quartz diorite bodies, emplacement and- unroofing of the quartz

—

.diorite during the deposition of the Stark Formation is an unavoid—

- v . a0
able conclusion (HOFFMAN 1968) C ' S

Formations Involved in the Blanchet Island Are:. (MAP 2)
The formation descriptions mentioned below. are for the most part
a by HOFFMAN (1968). They arésapplicable to Blanchet Island which’

contains both platform ?nd basinal types of sediments.

Seton Formation'i

' The oldest group of rocks exposed in the area is that of the
Seton . Formation. This group of volcanic rocks and pyroclastics which
occur in the upper part of the Lower Aphebian sequency constitute a
principal phase of Proterozoic volcanism in _the East Arm.f Earlier
déscribed as greenstones or basalts,vand recently as an andesite- ;
rhyolite suite, the Seton volcanics are now proven to possess a

Gt

',__spilitic—keratophyric affinity (OLADE, 1972).” Assdciated with the :



Cibralter Formation

'to;bedding; Bowing of the shale laminations around the concretions

4

<
Seton alkali volcanism are h;%abyssal intrusions\of albite grano-

phyre and subvolcanic quartz feldspar porphyries, (OLADE 1972).

OLADE (1972) suggests that the’ Aphebian Coronation Geosyncline

'r‘during Seton times was characterized- by partially submarine effusive

volcanism associated with a small volcanic island complex. Also,
there is apparent contemporaneity between the Seton volcanism in the
southwest of phe basin and shallow marine deposition of the upper
members of e Sosan Group.

4

The Seton Formation nicely satisfies the alkali volcanism

vcrite\ion for Hoffman s aulacogen theory. T

3

- This unit conformably overlies the Seton Formation on islands

-just south of Blanchet Island. The dominant lithology of the

» ‘Gibralter Formation is red shale. The shale contains thin lenses

ﬁ

of pale yellow or greenish calcareous shale.~ Minor thin beds of -

quartz pebble conglomerate or red siltstone occur. near the base of

vthe formation., The upper ‘parts of the formation are characterized

< .r'

by beds of‘granular hematite intraformational conglomerate

hematite-calcite stromatolites, and crystal_casts after gypsum,

'(HOFFHAN 1968) It is believed these shales originated in a shallow

v vater perhaps littoral 'marine environment, (HOFFMAN, 1968)

. ucLQ;bd B: Formation

The McLeod Bav ormation overlies the Gibralter Formation

ﬁfpconformably. It is‘bomposed of red shale with closely spaced

calcareous concretions. The. concretions are arranged in rows parallel

Ll

BNy

o
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| . . . . .
S .
is-ubiquitous. Leuses of 'out of place' concretions also occur,

A shallow water, marine origin is favoured, (HOFFMAN, 1968)-.
. | 5 _ _

Charlton Bay Formation

B The Charlton Bay Formation conformably overlies the McLeod ' o
) Bay Formation from which it is distinguished by its gree; color,
greater re31stance to weathering, lesser fissilit and .much more
w1dely spaced, larger concretions.; Therefore, th formation consists
, of very finely laminated, dark green shale with large widely spaced
roblate spheroidal brown yeathering, calcareous concretions..
Smaller pyrite or marcasite nodules are also found and irregular‘
7 1tches of Jasper occur within some of the concretions. Its dark
green color and the presence of turbidlte beds suggests deposition
in deeper water than the underlying red shales, (HOFFWAN 1968)

It outcrops ou the south shore of Blanchet Island as well as

on some of the islands to the: south ‘
Douglas Peninsula~Formation
- The Douglas Peninsula Formation is conformably overlain by the
'.McLean Formation where it outcrops on Blanchet Island Normally
it is overlain by the Taltheilei Formation or the Utsingi Formation.

-

This stratlgraphic irregularity indicates that we are on the south

side of the East Arm synclinorium where quite commonly the Taltheilei -

-and Utsingi Formations are absent.“

The formation is lithogically homogeneous, consisting of thin-
bedded fissile, red marlstone. The marlstane consists of ragged
) lenticles of pink to light brown argillaceous limestone, embedded

in dark red-brovn mudstone. ‘@




~

' noxth part of the 1sland

I : . ‘ ) s ‘ ‘ 4

Although litHblogically'similar to many non—marine calcareous
rocks, the ﬁresence of gypsum casts in this formation 1nd1cates at

least local high salinity, (HOFFMAN 1968) .

W %
-Taltheilei Formation o

The Taltheilei Formation outcrops on the north shore of the

The formation con31sts predominantly of, light brown weathering,
th1n to Eb%ck—bedded fine to medium grained crystalline dolomite

with minor limestone. Two major facies assoc1ations occur.‘ The

ﬂﬁ%‘ rst which characzerizes most . of the type section, consists of
A

\'

int rbedded stromatolitic laminated and mdss1ve dolomite. . In the

second major facies assoc1ation, the stromatolites occur in mounds.

or bioherm-like assemblages rather than in continuous beds. Stroma—
‘tolite mounds about twenty feet across occur‘near the base of the
'type section but far more impressive mounds of fifty to 150 feet .

across and- sixty feet thick occur on Blanchet Island.

~
The Taltheilei Formation is of shallow water marine origin.

' The first facies assemblage is characteristic of back-reef lagoonal

deposition with accumulation occurring predominantly in the inter—

tidal zone. ' The stromatolite mounds of the second facles assemblage

-are analogous to the organic reefs of younger rocks The tops of = '

the mounds probably protruded into bhe littoral zone, but the clastic
begs accumulating at the base of the mounds may have been permanently

-

submergeﬂ?and subject to nearly continuous sediment movement, con--

ditions which did not allou the sediment surface to be stabilized

by . algal mats, (HOFFHAN 1968).

SR
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- Peninsula Formation conformably.‘ The lower part of the formationv'

.consists’of medium ‘to thin bedded grey limestone with closely spaced

of red brown mudstone. The upper part of the formation consists of

.‘brown to- green mudstone with fgat bottomed convex—upward nodules of

1968) .

Utsingi'Formation' ' I

The Utsingi Formation outcrops only on the northeastern part

\
\

of Blanchet'’ Island it overlies the Taltheiiei Formation.

The formation con51sts of two members. The lower, and thicker

\

member consists of a monotonous succession of ' thick—bedded bluez

grey weathering, crystalline limestone with distinctive discontinuous

lamlnations and, mottling of brown weathering dolomite. . The upper -
. _ . 7
] L

,'member consists of ma551vely bedded white limestone. The limestone

contains closely spaced and highly crenulated s1liceous or dolmiticu

laminations; .

Although a supratidal origin is favoured a major difficulty
H

with any 1nterpretation of the Uts1ngi Formation is teo explain its

remarkable thickness and uniformity, (HOFFMAN 1968)

‘McLean Formation'

The McLean Formation outcrops at several places on Blanchet

s

Island ‘and appears ‘to be deeply involved with the folding along the

sill—sediment contact.v The HcLean Formation overlies the Douglas

one centimeter thick ragged and crenulated, discontinuous laminations

argillaceous limestone three to five centimeters across, (HOFFHAN,
4 L.

The McLean Formation is considered to be of marine origin, and

-1its- upper part is thought to have been deposited in deeper water than
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the correlative Utsingi Formation, (HOFFMAN, 1968) .

Blanchet Formation

.

Although not indicated‘gn the map, the Blanchet Formation does
¢,
~ outcrop on the south part of Blanchet Island It overlies the HcLean ,
Formation and underlies the Pekanatui Point Formation.
The most conspicuous lithology:of the/Blanchet Formafion is>

greywacke sandstone in: closely spaced, parallel~sided ‘'graded beds

less than 1.5 feet"thick. The gneywacke beds are separated by thin

~ by P

beds of argillite or interlaminated argilllte—limestone._ The greyf,
wackes consist of 35 percent very angular quartz grains lS percent : T
. rock fragments, 20 percent feldspar and 30 percent fine grained -.. .
chloritic matrix. The rock fragments are mainly sedimentary, volcanic,
- and low grade metamorphic types. Interbedded with the oreywacke,are'
‘units of argillite up to 75 feet thick with nodules of argillaceous
limestone and very thln, evenly bedded 11mestone with argillite
partings; ! .
The rhythmic alterations of - parallel—sided greywacke and argil— 1. :J
lite the graded bedding, and the lack of crossbeddlng, cut—and—fill

3

“or mudcracks indicate deposition from turbidity currents. -?v

).

Pekanatui Point Formation‘ o
This formation is generally folded and is otten mineralized !
jIn.most localities on Blanchet Island ‘it is overlain’ by the sill
The Pekanatui Formation is composed of three maJor lithologies of
.which the most abundant and striking is very ‘thin, evenly bedded
1ight grey-aphanitic limestone., The 1imestone beds are mostly one

'to five - centimeters thick and are sepatated by paper—thin'siliceous ~;. o f;
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seams or by argillite laminatLons less than one centimeteh‘
u-p . . >

Two outstandrng features of these beds are- convolute btdding and
. o Qx]l .

brecc1a beds. The angular fragments in the Qre%fla beds range in

size from two centimeters to blocks up . to« \oeen feet or more

D
across. The size of the fragments in any“at

-uniform and the smaller fragmentsz"afé"a'ill’ éompo‘sggg of lithologies R

similar to thé'éurrounding beds. Thé two other lithologles of the

.'~r'

[

formation are dark grey argillites or argillaceous dolomite with
nodules of limestone and greywacke beds,»(deEMAN, 1968). |
.This unit is well—ekposed on the western.part of the island
but rather quickly disappears from the stratigraphic column‘on the
- eastern end of the island One may therefore cross from a terri-
genous ba51nal sequence in.the west to a platform sequence.in the‘ ‘w‘
east,‘ | p'ff ' , h ) v ‘ o .- | L
The aphanitic limestone, their very thin and even bedding, and
the lack. of desiccation and stromatolitic structures suggest deep

water deposition. The presence of turbidite greywackes supports

this 1nterpretation, (HOFFMAN 1968)

Wiidbread Formation...” .'h ' _ S
This formation outcrops on the northeastern part of the island

‘It overlies the Utsingi Formation (the Pekanatui Point and HcLean

Formations are missing) and underlies the Hearne Formation.
The formation contains two major facies associations. The top-

'of the formation is marked by a 50 foot thick branching columnar

, stromatolite bed. ‘Below_this hed, three facies'agiiinterbedded.'h - '-'_;

"These are:
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1. ‘nhite, commonln recrystallized, ripple—mnrked, thin bedded,
oolitic limestone, | |
e 2. well—lamineted, greu‘limestoneTand brown weathering_dolomite
with stromatoidtes of the-iateraiif‘linked type, oncolites and . . e
edgewise congolmerate, ‘ o |

3. thick bedded white to grey limestone;

(5 . The scattered exposures on the south linb of the syncllnorlum‘
belong'to the second facies association. Where undolomitized the'
‘rocks are composed of stromatolitic mounds, bloherm—like structures.
generally 1ess than 15 feet across. The mounds are surrounded by
‘crudely bedded calcirudite, in which most of the 11mestone franmentsd
-were ‘derived from the stromatolite mounds, (HOFFMAN 1968)

. . R The firsc facies association is a, typlcal back reef lagoonal
: succession._ The stromatolitic mounds of the second facies aSSocia—

ition are analogous to the reefs of younger carbonate‘COmplexes.
vThe coarse clastic carbonate sediments which surround the ‘mounds

were deposited in the hlgh energy inter-reef environment, (HOFFMAN

1968) Ty

Hearne‘Formation
| The Hearne Formatlon occupics the south shore of the north-
’eastern pa:t of the island and also:outcrops on som of.the-dslands
south'of Blanchet It conformably overlies the lildbread Formation.
I ' The predominant lithology is thick bedded, whitextb light grey
| limestone with laminations and mottling of reddish limestone or ‘gl‘df'

o . . L - _ qm& ;
3 \dolomite.‘_h : : ‘ . o

«

A back—reef lagochal"rigin for the Hearnt Formation is probable.,}




25

‘The lack of stromatolites suggests a'permanently submerged rather

than intertidal site of deposition, (HOFFMAN, 1968).

Stark Formation'

The Stark Formation con31sts predominantly of red, silty,

'terrigenous mudstone. The mudstone is commonly fractured and the
. fracture planes are coated with speculari§e5_ Lenticular patches =

parallel to bedding are pale yellowish green.
: b

) / :
Three main types of.breCCiaS'form an importantvcomponent of

the Stark Formation. The first type consists of’ scattered angular

to sub rounded fragments of various dolomite and limestone litholo-
gxes widely scattered in a matrix of red mudstone. These breccias.
are thick and show 11tt1e stratification. The .second" type consists

of angular ‘blocks of carbonate. dﬁ uniform lithology in a matrix of

'-mudétones,and sparry whlte calcite.‘ The third type consists'of :
,'.large and small angular blocks of a wide variety of Stark Formation
-lithologies closely packed in a matrix of red mudstone and finely

comminuted carbonate detritus, (HOFFHAN 1968) In this'type of

breccia, STOCKWELL (1936) reported blocks of syenite .

On the southeastern portion of Blanchet &sland HOFFMAN (1968) s

reports that the sill unconformably overlies the Stark Formation.

This ev1dence as well as ‘the breccias, may indicate some structurally

»controlled depOSition in the area.' Since this thesis postulates

that the depositionﬁbf the Stark Formation is synchronous with the
structural development of the area, any. explanation of its origin

is foregone for the moment.

e

@




,':_summary | ‘ ey
. briefly, the northeastern part is divided from the south—u
western part.of Blanchet lsland by allithostratigraphic facies

'-change. 'The Taltheilei‘ Utsingl W11dbread, and Hearne Formatlons
to the north represent a carbonate platform sequence while the

\ McLean Blanchet, and Pekanatui Point Formations to the south.

represent a_t:rrigenous basinal sequence, This-is better illus—
trated by HOFFHAN‘S 61968) cross—section through the East Arm.

. The Island is represented by the mlddle portion of this dlagram

(Figure 6)
R ﬁ(

Structure of Blanchet Island

In its broadest sense the structure of Blanchet Island is a
northeast trending synclinorium superlmposed on a macro graben .
The graben" is approximately two miles wide and 16 miles long.

" Later, transcurrent wrench fault movement along these normal graben
"bounding faults moved the capping sill creating a drag fold effect

along the contact. A ' o o «

Faults
| vA northeasterly, near-vertical fault (thought to extend to
great depths), shown on ‘the accompanylng diagram (Figure 7),-rough1y4
bisects the 1sland This fault was first hypothe51zed by’ STOCKNELL
(1936) and later confirmed by HOFFMAN (1968) ‘Two more hypothetical -
bparallel faults are shown as dashed ‘lines. These faults would be

P similar to the above fault and would form the macro graben beneath .

the island. = = &

" The existence of theSe-faults really_becones apparent when
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CIOSb'SQCtlonS are drawn through the 1slann, (.igure 8). 1t is‘
found.that the Stark Formation outcrops at both the western and
: eastern ends of Blanchet Island HOFFMAN (1968) reports that the
3111 in this area discordantly overlies ‘the Stark Formation and

yet elsewhere the sill concordantly overlies the Pethei Formation,
Y

v

One might conclude that the sill” is in reality a lopolith with )
/‘\ .
dlscordant contacts, but its small size and conformability elsewhere

:r_‘:‘\

~ids

leaves this,conclu51on in doubt.i'A‘better explanation for the

concordant/discordant:effect is that of .a graben o:igin.:

'j,Graben,Origin of Some Features

The origln of the concordant/discordant effect can he accounted
forlin four stages shown on. the accompanying diagram. (Figure 9) o "'
I. Stage I | |
This -stage involves the relatively_undisthrbed deposition :
of'the_Pekanatui Point anthcLean Formations. The stratigraphic
‘desgfiptions of these unitSthow that‘they consist of'undisturbed'b
deep water sediments depoSited in a basinal environmenty |

II. Stage II

S

This stage shows‘the development of a gtéhen, probably

synchronous with the deposition of the Stark Formation.

q
d v

'G 3,

_spon51b1e for some

. Q'Eﬁ - v
of the sllde breccias characteristic of ﬁhe Stark Formation.

,Perhaps the down—mov1ng graben block 1s«

4,

COIIT. Stage 111
X

El
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fit in nicely with the-compressive stagc involved with the
,aulacogen as a'whole. This compressive stage would account
for the superimposed»synciinorium evidence_on~Blanchet

Island and finally, the compression‘vould account for the
inten : deformation seen in the Stark”Formation at the'south?
east end of the island by HOFFMAN (1968). Indeed, the intense
deformation in‘the Stark Formation could give the ‘impression
of a discordant contact between the sill and the sediment.

IV. Stage 1V
This stage was the concluding stage and involves the\
~intrusion of the sill, probably v1a one of the three major
faults in thedarea; ‘The sill intruded within the Stark Form-
‘;_ation or between the Stark Formation and the overlying

Tochatwi Formation. . There 1s no evidence of this overlying
sediment today. It is suspected it would be a very thin-
cover.. | | | |

STOCKWELL (1936) claims to have seen pieces of syenite-in e

some of the brecc1as of the Stark Formation. An obvious conclusion -

would be that the sill intruded within the Stark Formation, ‘but

‘ there are two other possible explanations.

1. It is becoming ‘more and more apparent that some.syenitic
bodies in ‘the East Arm are older than others (Easter Island,
 see figure 3). Therefore, local erosion -along sill or.
dyke—induced ridges in the basin mav have exposed these :
L to provide blocks of syenite_during'Stark sedimentation.
2. vThe syenitic‘blockS'in'the;Stark might be from’shallou

dykes associated-vith the underlying sili on Blanchet -

=
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Island or another laccolith of the same age (Caribou Island)
= . -K" ' )
which uplifted 1ts cover to shed breccias into adjacent ' -

local basins. The uplift and partial unroofing during

Stark time would give almost contemporaneous intrusion and

‘ brecc1a dep051tion with very limited time lag.

Folds .
The island‘consists of northeast trending anticlines and synclines.

. ' ' - ' Coe S
The southern half of the island consists of the aforementioned s

.

synclinorium superimposed on a graben. Figure 7 shows some of: .
_the more prominent folds makinglup the island The‘dips and strikes
shown on the: diagram represent an average for those taken in the_‘

area., Generally, the sediments dip . about 20° to 30° under the 5111

R

The smaller folds shown are representative of the small synclinal"‘
and anticlrnal'folding that invelved both‘the sediments and“the'v

.. sill along the cpntact.' The origin of these folds can; be explained
- ; . ) - B on .
Qz

by the graben model, After sedimentation ceased and the sill was

1

iintruded the area could have undergone a lateral transcurrent

1 movement along the normal faults bounding the graben.; This would
A '

R
in effect move the sill over the underlying sediments resulting in.

drag folds ‘along the contact. Not enough data is available‘to G

~
7

detect whether orrnot~later‘faulting Vasl'left lateral' or "right,:h

~ .

latetallg o B - : o o S )

The mine area’o\cupies-one of'theseismaller-folds; The smaller =

,folds apparently have created an undiscernable amount of minor

o

faulting. The bedding data collected in the’ mine area indicates

possible tvlindrical fo‘ding. The folds plunge under the sill at
A

’approxﬂmatcly 20° in a nort?easterly direction. Some of the sharper



anticlines in th1s series have characterlstlc breccias at the apex

and a boudlnage effect in the synclines. The folds seem to die

out very quickly at depth. . (Fi,g“re 10)
. . ] /,,\ - ¥ '-'»_ ». ;. ) y .

ConclusionS-,

In conc1n51on, the 1800 nailion year old sill overlies the
Pekanatui 'Point Formatlon concordantly and the Stark Formation
dlscordantly.i The latter contact is possibly graben derived.

The stratigraphy‘of the area‘indicates there is a litho-
.stratigraphic facies chanée,.separating the carbonate platform
sequence of northeastern Blanc;et Islahd from the terrigenous
ba51nal sequence’ found in the southern part of the island.

Finally, it seems- _that Blanchet Island consists of a north-
east trendlng syncllnorlum superimposed on a graben with later

_transcurrent wrench faultlng caus1ng drag folds along ‘the sill—

sedlment contact-



q;Introduction"‘

' CHAPTER FOUR

MINERALOGY OF THE SKARNS

This chapter'describeslthe metallic and‘non-metallic conStituent'

~minerals of the 'skarns associated with the intrusion of the diorite—

1

syenite sill on Blanchet Is and The area to be described is on the

i
v

" Lux Group of claims ‘near . th main mine site. These descriptions,

..as well as the textural relationships arise from a study of eight'

polished sections and five associated thin sections, (Table II) "
The skarn mineralization may be divided into two types, a
magnetite-hematite—hornblende hornfels and a chlorite-epidote—

hematite—maénetite type. “The chapter will deal with- the two types

separately. e

Yy

.Opaqne Minerals .

‘A, Hematite (a Fe 0

Magnetite~Hematite-HOrnb1ende Hornfels

; In some cases it is shown that there are two distinct stages of

hematite.' The first stage consists of anhedral crystals often with

1magnetite martitization, while the second stage is characterized
- by flamboyant ‘radial, euhedral crystals of hematite. The second

- stage can cross—cut the first stage as vell as many of the gangue

minerals. . A third less common stage occurs with magnetite crystals

co;?ed with hematite reaction rims



+

-Skarn Mineralization

TABLE II

Polished
Sections

E-14-73-7
E5;2;73-4A
 tQi1-73¥4A
B.I.3.71
3—11-73;5
3.1.22.71_
B.I.5.71

E-14.73-12

Common Minerals

Magnetite/Hematite
Martitization

Magnetite/Hematite/
Pyrite/Chalcopyrite

Hematite

Hematite/Magnetite "

Hematite/Magnetite

Magnetite/Hematite/
Chalcopyrite:

- Hematite/Magnetite

Martitization

vHématite/Magnetite'

" Thin~

Sections

E-14-73-7-

E-12-73-4A
E-11-73-4A

B.I.3.71

E-11-73-5°

Common Minerals .

.Hb (85’) Plag (And
.)(107), Carb. vein-

ing + trem. act.

Hb. (20%), Apatite,

Plag., Carb. veining

Chl.;-Epi.,:Apatite,
Plag., Carbpnatg:'

‘ij;, Epi., Apatite,

Plag., Carbonate.y

Chl., Cal., Apatite
K-fsp., Plag.

Hb.=Hornblende,
_trem.= Tremollte -act.
Cal.= Calcite; K-fsp.

Plag.—Plagloclase usually Ande51ne, Carb = Carbonate
= Actinolite, Chl.= Chlorite Epl.
K feIdspar. '

Epidote,:

35



B. Magqecite (Fejoé)' r - - - ;

Magnetite usually occurs in two distinct habits but whether
thege represent tﬁo‘distinct generations is uncertain; The first
type is magnetite martitization of the hematite with magnetite
_ occurring as minute blebs within the: mass1ve hematite. "This . stage
'would coincide with the anhedral first stage of the hematite.. In
‘the secondvtype, magnetite may itself appear as an?edral crystals
AOr‘even as5euhedral crystals. Often this stage has reaction rims

'with hematite replacement or is cross cut by bladed 'flamboyant'1

~ hematite crystals.

e Pyrite (FeSy)

' A

v Pyrite was found in only one of.the polished sections. The
pyrite appears to‘cross—cut magnetite crystals of the anhedral
type andltherefore appears to be later than one of ‘the hematite
stages and later than . one of the magnetite stages,‘but is probably
earlier than the 'flamboyant hematite and the reaction rim type

of hematite. v

D. (CuFeSz)

As with pyrite, chalcopyrite was only found in one of the
Bpolished sections. Its textural relationships indicate that it
was either synchronous -with or later than the pyrite. It definitelyi
cross—cuts the pyrite but - it is not-certain whether or not it

A

replaces the pyrite.

13

1. radial aggregates of hematite, see picture 1, plateil;



N minerals as well as the carbonate VLiDS- The hornblende appears to

A

‘Transparcnt Minerals

A. Carbonates

The present study indicated at least two and possibly more
generationspot carbonate. The carbonate is mainly calcite. ‘Pri—
marily, the carbonate minerals.bake up a matrix in which the opaques,
-as,well as some of the transparent minerals, have grown, This is
the first stage.’ The second stage consists of carbonate veins which
cross-cut all minerals, often forming micro breccias. The third stage=
is not present in all samples. It again consists of carbonate veins
'cutting all the minerals but it also cuts some of the previous

carbonate veins.

. @&Hornblende .

The hornblende in this type of skarn often makes up eighty to
ninety/percent of the samples.v It is a very pleochroic ironfrich
member-of the amphibole series, probatly ferrohastingsite because

v
[

of its}dark blue green color. This am:nibole is cut by the metallic

surround the plagioclase feldspars. L ;.3 I
C. Plagioclase~Andesine
The plagioclase usually makes up ten modal percent/of these

rocks ’It is often,altered to kaolinite., The majority of the

'. . plagioclase in these rocks is andesine.' Its crystals are often

'~surrounded by hornblende.' It 1is. earlier than metallic minerals,
T

earlier than carbonate veining and synchronous with or earlier

N

’»thaq hornblende, e Ly



s
Ua:."

cross— cut the non—metallic phases.

D. Apatite
Apatite‘occurs consistently in minor amounts throughout these

samples., It occurs as small crystals'throughout the feldspar

‘matrix.

E. Iremolite°Actinolite
Tremolite~actinolite veining occurs in association with the
first phase of carbonate veining ,/Ihe nature and size of the

veining precluded accurate optical identification. The veins

‘_Gonclusion

The paragenetic sequence of the hornblende hornfels skarns

is shown on Table III. This type of skarn probably represents the

) metamorphism of a calcareous argillite bed occurring 1n a 11mestone

unit. Upon intrusion of the 3111, calc1um iron and sulphur-

rich solutions were introduced 1nto this bed forming the minerals

hornblende, plagioclase, apatite and calcite by nornal metamorphic-

metasomatic reactions. Later, these iron—richvsolutions,precipitated-

magnetite and.hematite.v During §tage I1I, the availability of

'

oxygen was critical and this accountsxfor the formation of pyrite

and chalcopyrite. As the intrusion cooled and new solutions were
introduced,.'flamboyant"hematite precipitated as well—formed

crystals. All these events were periodically disturbed by carbonate

.and tremolite-actinolite veining.

3

=\
‘l(‘,'i\'
3

Ve

38



39

&
¢ " ,
TABLE III
Paragenétic Sequence of the Hombiende llofnfels'.Ska.rn ’ ‘
Stage 1 » '-II o III IV
Heﬁaatit;e ' f R B ..____ ) |
Magnetite | | | —
"‘Pyrite . N ___
Chaléol;yrité ' | o — -
Calcite - - __
Horntlende . . /- :‘, ‘
. ' Ld%ad
4Pulagioslése ‘ e B & y
AAPat:ite::- » - e
Tr‘emélité—l ‘ —
Actinolite '
. }
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e

Hematite-Magnetite—Chlorite—Epidote Skarn

Opaque Hinerals _ | R ' ' g

- o L
" A. Hematite :

' B ' : '

Jthis type: of skarn shows a prevalence of hematite over

Q

magnetite. Two phases have been 1dent1fied The.first and most
obvious stage is that of 'flamboyant hematite. This radial growth

cross—cuts all. gangue minerals A second . less distinct atage is'

_, -

that of hematite replacing magnetite in a reaction rim' .

u- . X -
w'

B. Ha‘gnetite ,

There is only one/7tage of magnetite and it is earlier than

i
e

either of the two hematite stages v Sometimes, the: magnetite occurs

as distinct crystals but usually it is being replaced by hematite.

c. Chalcopyrite and Pyrite
These two minerals occasionally OCCur as very small crystals
ia the matrix. They formed before the flamboyant hematite and after

the formation of magnetite. L

Transparent Minerals-

.

A. Chlorite (Prochlﬁgite and,Glinochlore)i

‘ The‘samnles"aope r to contain two stagesAof chlor#e. One
stage occurs very early: before the hematite stages, and the second
‘state is. clinochlore replacement of some of the feldspars. The
_ samples are banded with rhythmic bands of chlorite which are
‘;ftigbtly folded

D



A

=3

B.. Calcite

The samples contain at least two stages of calcite. One stage
1s very early; that is, calc1te cnystals occurrlng in thesmatrix.
The second stage 1nvolves calc1te veining which, cross cuts all

other stages. This latter stage is later than the flamboyant

hematite. B

C. _Apatite

Apatlte occurs as minute, often euhedral crystals dispersed
[

in the matrix.

D. Plagioclase
The samples also contain andesine plagioclase in the matrix.
Thls m1neral makes up approximately thirty to forty modal percent.

of the specimens. ": : - o . R

- Conclusion .

Table IV shows the paragenetlc sequence for the hematite—

fmagnetlte—chlorlte—epldote type of skarn.

-

[

41



TABLE 1V \
Parqgenéti,c Sequence of the H_ematite&(agne_tite—Epidote‘: Skarn
Stage I 11 111 IV
‘Hematite - h__
Magne tite e
" | Chalcopyrite L
: |
. \I
o !
' : T
s
- ‘@
Epidote -




‘Introduction

shown' in the accompanying table (Table VI)

CHAPTER FIVE-

'MINERALOGY OF THE ORE BODY

!
)

Th1s chapter describes the metallic and non—metallic constituent

minerals of the ore body on the Lux Group of claims (Blanchet

+ Island, ‘N. W T.). Theserdescriptions, as well as the textural

“relationships, arise from a microscopic study of 31 polished

~

sections.

'Of these 31 sections, 16 representative samples were etched

“in concentrated nitric- acid with five second immer51on. xhis-

;etching technique revealed the difference between safflorite and

rammelsbergite with the latter being deeply etched and the former

left untouched These sections and their mineral sequences are.

Opaque Minerals .. o g

_Niccolite (NiAs) f L

There appear ‘to be four distinct types of niccolite in the

deposit ; Type one is anhedral or' -assive and ge.erally shows

replacement by rammelsbergite. Type ~5 is banded and is often

wholly replaced by rammelsbergite further type may be described "

«

as~pisolitic that is, a niccolite core completely surrounded by -

.,rims of rammelsbergite or safflorite, or both A fourth and final
-type consists of unoriented blebs of niccolite in rammeisbergite.

- These blebs may represent the last. remnants of unreplaced niccolite.‘

-

‘These four types of niccolite occurrence may represent different a

43
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' TABLE VI

Table BE,Ore Minerals - Etched Samples Only

2,73 .

N

ol

1

Sample ' Descriptive Hinerals¥Sequénce»'
B.I.33.71 iSaf/Ram/Niclgtwobcarb, Phases)
B.T1.30.71 Cal/Ram/Cai |
B.1.18.71(2) Ram - Saf intergrowth
B.I.16.71(2),  |-cCal/Saf/Ram/Saf/Nic/cal '
B.I1.15.71(2) ' Cal/saf/Ram/Saf/Ram/Cal RS
o ot » . _ ) Vj' q“‘
B.I1.8.71 Cal/Saf/Ram/Nic/Cal' T ’
B.1.33.71 Cal/Ram/Cal/Saf/Ram/Nic/Cal
B.1.31.71 Cal/Ram/Saf/Nic/Cal
S o _ - Cal= calcite’
B.I.26,71 . Cal/Saf/Ram/Nic/Cal . Saf= safflorite
T Co o .. Nic= niccolite \ -
B.I.19.71 Cal/Saf-Silver/Cal’ Ram= rammelsbergite) E
: - ! _ » ‘= after .
{1 B.I.1.71 Cal/ cal/Saf/Ram/Saf/Ram/Cal :
' 5.73 | cal/saf/Ram/Nic/cal -
. 1.73 Cal/Ram-Saf/Nic/Cal -
B.1.15.71 '~ Cal/Saf/Ram/Ram/Cal
B.I.1.71 Cal/Saf/Ram/Saf /Ram/Cal
'Cal!Séf/Ram/Saf/Ram/Nic/Cal{;
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e 3Safflorite'[ééo{Fe)rAsz]nﬁ

PR
s

b\-d—

s;s of niccolite formation but this is hardly likely, for the 5ﬁ
followlng reason. From the table, it can be seen that in all cases,
niccolite, along with calcite were the first minerals to crystallize.
These types of occurrences would therefore indicate different ‘ )
stages,of.replacenentvhyflater ninerals rather than different
phases. . f |
Rammelsbergitef[(Ni, Co,Fe)‘As'] »3?f

RN
-

In the ore dep051t, rammelsbergite appears in close association

' with niccolite. In all cases except one, rammelsbergite is the

phase surrounding niccolite. Most of the samples contain two stages

-of . rammelsbergite but a limited number: contain three stages. The

) first ‘stage 1nvolves primary precipitation along with niccolite.

The second sta%e s replacement-of niccolite by rammelsbergite,.

occurring after the’ first phase and perhaps synchronous with the

. ERCAIa \

third ‘stage, This third stage'invoives concentric growth of new

ﬁframmelsbergite onto old, often replacing calcite.' The second and

.'third stages are typified by small anhedral crystals of rammels-

l;’;, .
bergite growing onto larger oriented crystals of the first stagr
f ’r RS

There is a rare, jpossibly fourth stage of precipitation rep-

' resented by parallel‘bends of rammelsbergite in niccolite. !These :

sh;
xS ,\t/

may be an indication of replacement.
CL'L ) 2

Safflorite exists as at least three. stages in the ore body. ~‘_' "c
It appears to be in close association with rammelsbergite. In,
almost all of the specimens, safflorite represents the last stage

e
",-')‘;‘»‘7/

of metallic deposition.A It usually rims rammelsbergite and is



Pe]

'deposition is represented by massive crystals unassociated with

"either niccolite or rammelsbergite.,

- in all samples. e

'4 ’/ v , . ';.‘_‘ﬂ‘ S

?5’ .

always in contact with the carbonate ] :this stage; The second

stage of saffloriteﬂusually occur546/thin the rammelsbergite, so that

a band oﬁ rammelsbergite is formed, then ‘a band of safflorite then :
a band of rammelsbergite, then a band of safflorite. Contrary to

this rule, we do find safflorite in contact with niccolite ‘in one

) specimen, (Sample 1 73) ' This last feature may represent a fourth

replacement stage of safflorite growth A third stage of safflorite

\

o o

Silver o I ' s

13

The third stage of safflorite precipitation is always associa—

ted with small blebs of native silver. This silver stage is only o *>//jff

found in~thisvenvironment.

Transparent Minerals

' Carbonate (Calcite) oo - i

"Calcite occurs in at least three stages of the ore‘body‘ The
first stage is associated with the primary precipitation of nicco-
lite and rammelsbergite. The stage is typified by small crystals .

of calcite completely enclosed in -a niccolite or rammelsbergite é& .

_ matrix. The second stage involves fracturing df the metallic SR

-minerals and infiltration of calcite into the cracks. These Veins

cross—-cut all minerals and often contain angular fragments of the

1

'host minerals. The third stage is similar to the second but these

.

véins also cut previous calcite veins. This stage is not present



f;?"v

Plate 1

Flamboyant (radial aggregateé) of hematite,
: playe light; unetched; 64X

Dark grey - magnetite (rims of hematite); light grey -
chalcopyrite; white — pyrite; ‘chalcopyrite/pyrite/hematite/
magnetite, ' '

plane light; unetched; 64X -

RammeIsbergite (white)»replacing”niccolite (grey).
plane light; unetched, 64X

Zonal growth, white - safflorite,'dark,- rammelsbergite;
safflorite/rammelsbergite/safflorite/rammelsbergite.
crossed nicols; etched; 64X DI
(S;all'inclusiqns of silver in safflorite;

semi-crossed nicels; unetched, 64X

Star shaped twinhing‘of.safflorite.

crossed nicols; -etched; 64X

Calcite (grey) cutting niccolite white.
semi-crossed nicdls (note the pillow-like boundary);
unetched; 64X : ‘ ' S

Niccolite (grey) :eplacing-rammelébergitej(white); note
the anhedral rammelsbergite. 4
semi-crossed nicols; unetched; 64X

} .

<
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Quartz . SRR
In most specimens, quartz‘is found in association with at least

the first’'two stages of catrbonate precipitation.

Paragenetic Sequence

" Source of Mineralization .

The paragenetiCVSequence for'the ore body is shown‘in lable V.
Looklng at these stages chemically,\a rhythmic seouence of nickel- .
rich stages alternating with cobalt—ricn stages can be seen. -This
may represent a differential prec1p1tat10n. For example, as the

nickel—rlch members (n1ccolite rammelsbergite) precipitated

‘,4

: nlckel was depleted in the system and cobalt became the dominant

member; This would result in theiprecipitation of cobalt rich

: |
minerals. At this point the .system could have been refreshed by

-an influx of new solutions which would be Ni rich and thus once‘

again Ni rich mlnerals would prec1pitate. This cycle could repeat

Vitself until the ceSSation of new solutions. The last‘minerals

to form were cobalt rich

1

The first and most obvious source of mineralization vould

entail hydrothermal leaching of the sill and sediments, with sub-

,sequent concentration in the anticlinal fold apex which .the ore

’body occhpies. This would imply that the sill, as Hell as the

sediments; would contain appreciable amounts of nickel and cobalt.

This does not appear to be the case.v Although there are nickel—-

v

cobalt showings on the island the maJority of the: showings are

. of the copper type. Theregore, if the sill vas.rich in nickel

and cobalt;*it seems logical that the other showings would contain
"_. ’ - . . . . B . . . . . 'x

49
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TABLE V'
Péfagenetic S_equen'cé of Ore'Fo'rﬁxafiqn\f B_lanéhéf Iélarid-
Stage T I W v W v

Niccolite
Saff_lor’ii:e ‘
_Kammelsbetgitg SR
Célci_te —_—
‘QIuar‘t.z‘ " — - —
Siiﬁer -——-—- .
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BN
nickel and cobalt. Furthe{?&%e, if7leag] .occur onla large;
\@5( ‘9 Iy ,“ . .Alo | o )
scale, it:is probable that the ore body of in¥§u¢-hides.

This is not the case, . ‘even though the metamotphic rocksf
<2 :

the ore body contain apprec1ab1e amounts of sulphides. ‘Iﬁdeed

‘it appears that these sulphide—bearlng skarns would be impermeable }

S

tojhydrothermal solutions due to‘theﬁryiine—grainedbnature‘and”

lack of porosity.
A second possible source for the mineralization is the under-

lying Seton Volcanics. OLADE (1972) discusses a genetic model which

. best explains some of the uranium'mineralization in the East Arm.

He states that, "Uranium and other associated metals already enriched -
in the volcanics were, during spilitization and diagenesis, leached
. 4=
. by connate water in the form of[po (Co ) ] or[pOZ(CO3)3] ions
and 'Cu-Co salts. - These ions and salts‘were subsequently trans-
portedJin downward or laterally—migrating alkaline, carbonate~rich

™

solutions." 1t would be easy.enough to transport these soéutions

. upwards to the overlying Pethei Formation 3n order to use the modei

~

1n this area. There is even some uranium mineralization aSSociated”

with the'show1ngs on Blanchet-Island (Figure 7). However, thevi'

size of the ore body, the lack of a consistent, uranium—copper-

nickel—cobalt mineral assemblage in the showings, and the fact that,w.
/}he ore body contains no sulphides is a disadvantage to this theory,d
J as applied to Blanchet Island. |

Another source of the mineralization could‘be from primary

.solutions originating in the mantle—crust boundary.‘ These solutions_

icould rise along the same channels that the diorite sill uged.

"When the solutions rose to the sill—sediment contact, they migrated

S



until they came to low-pressure" antiqlinql crests formcd during the
o

4
folding of the i1l and the scd‘pents In this environment, they
were precipitated . This mantle- crust source could explain the .
numerous nickel -cobalt show1ngs throughout the East Arm. ' Of course,

an anomalous nickel cobalt rich mantle would have to be postulated

originally. -

The origin of these n1ckel -cobalg tich solutions nay be pro-
”.jected in the following way. T S
It ‘can be postulated thatd&he sill represents the intermedlate—
to. acid phase of a magmatic different;ation process.‘ As the sill-
differcntiated from the parent magma, iron, sulphur, and copper
would migrate'with it.  The nlckel and c0balt would be locked in
the olivines making up the basic differentiate.- Later Serpen~ )

tinization of the olivines would release the nickei and cobalt

4’ . B ‘
and these:solutions would migrate upwards (MASON, 1966, pp. 137-139).

Structural Control for the Ore Body

‘The sediment—sill contact is folded The folds vary in size,.

hand th}y plunge at about twenty degrees under the contact. Figure
10 shows therbehaviour.df'one of these folds as one moves laterallyt
| along the contact., It indicates that che folds die out qulckly
‘.do%n—plunge.. The figure also shows thgt the ore body is. generally
.on the apex or near - the apex of the‘anclclines._ With this evidence,
,it can be concluded that the mineralizgtion is fold controlled

lt should also be noted that the folds in the mine area are very
~tight Or near chevron in nature in contrast with some of the other

broader folds. Therefore, the style of folding mAy also be a con~

‘trolling factor in ore deposition.
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)
Lf‘ {_ ' The area is typified by a number of small faults. These
faults seem to have‘controllcd the amount of metamorphism and
metasomatism by allcwing'differential passage of hydrothermal

solutions. They mayfhave had some sort of control on the ore,

deposition in a similar manner, but this association is unclear.

-

Metallogenic Comparisons with Analagous Deposits Elsewhere

¥

i

s
BADHAH (1973) concluded that the Ni- Co—Ag dep031ts of the

2

world fall into three distinct age groups' ' >

P oy -

i l. 1700—1400 m.y. Associated with Hudsonianlorogenicleventsé 'f\g,/;>/
Z;vi 400- 250'm.y. Associated witn(ﬁﬂedonianﬂercynian drogenic |
_. -eVents, o ,
' .:3,- ;100% 10'ﬁ,y. Associated.ﬁithvAlpine/Andean/Laranideorogenicv
e B " ieyents.r o - ‘_ R
T T '

vSecondly, he conciﬂﬁ'ﬁ that the ore deposits are usually part of

L,‘_I‘a

a polymetallic association that typically includes. Cu, Pb, Zn S

.,‘“ o

Bi Sb As, U and less commonlx Hg, Mo, Sn, W as well as Ni, Co,

iv'

'Fe,bAs and Ag. Thirdly, heAproposes that  the deposits are the result
'ﬁ*of hydrothermal acﬁivity around late orogenic calcalkaline to
.alkaline 1ntrusions in the inner part of continental margins.‘
| . Blanchet Island does not fit this framework- in every respect.
Firstly, ‘the orevis older than most of. the world s deposits, being

X
: approximately 1800 m.y. old. Secondly, the ore is not polymetallic_

but atypicalIy contains only Ni,dCo, Fe, As and minor'Ag. " However, -
Blanchet Island does_correlate"onlthe.third pbint; the ore.is
associatéﬂfvith an alkaline intrusion;‘ Therefore, it is. very

difficult to compare the ore on Blanchet Island with any other

i
b
o

$
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‘documented in the literature. Table VIII lists three mines

5

that are comparable in some respects.

i
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TABLE VIII .
.comparisdn 6f'Ni, Co, Fe, As and Ag.De'posits1
Name and ‘Eineralogy AsSOCiaced== Agé -
‘Location : Intrusion
- B . | R . B .
Blanchet Is. _ NiA&: (Qq,Fe)Asz' . ‘Alkaline ~1800 m.y.
T NLW.T. ' ‘ , ' - Si11 -
: (Ni,gQ..Fe)Asz,“Ag Lo
Schladmlngv; | NiA;; NillASS"4
Austria I ; 1 :
: (Ni,CO,Fe)Asz, ' 2. - 100-10 m.y|
(CO‘,Ni,Fe)Asa .
Cusco,Peru (Co;Ni,Fe)Asj Calcalkaline ©100-10 m.y
Shashani NiASB, NiAsjy, _
Rhodesia ‘ o "
% (Ni,CO,Fe)AS3’ ? ?
.+ (¥i,Co,Fe)As,

lnebositsbfrom‘Ramehf, J1969.
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. CHAPTER SIX
e -

' PETROLOGY OF THE COUNTRY ROCKS

)
-

'Introduction

~ The geology of the mine- area is ‘shown on the accompanying map

\
-

’entitled 'Lux Group Mine Area Generally; it consists of a

dioritic to syenitic sill, c&ncordantly overlying the Pekanatui

,u)
)

P01nt Formation'of the Pethei Group. Both the 5111 and the scdiments
have unaergone later ?ylindrical folding, which caused brecc1ation

of the anticlinal crests and a boudinage effect in the synclinal

‘\.-.

troughs. At legst two faults cut the area. »The-area is also

‘typified by’ndmerous fold—controlled joints; i o (,

S’

The petrology of the mine area was derived from a ‘study of
: 150 thln sections. The cla551i1cation and main minerals of these
thin sections -are shown in Table VII. - T _ b
-The Sill“
: This sill is a part of the series of sills .and dykes that
;:: arranged in two nearly linear groups along or near the major
f'fault‘passingoEhrough,Murky'Channel»and south of. Stark Lake; that =
_iisﬂ-along an:axisSOf more intense deformation within the aulacogen.
| WRIGHT (1951) describes these rocks as reddish, massive,
rnearly equigranular and medium to coarse grained All samplesqﬁ&
contained some’ quarte, and they varied in composition from horn—
‘blende granite and granodiorite to biotite granodiorite (most
common) and,biotite quartz diorite.. BARNES (1952) describes them
‘as mainly quartz diorite which are pink and grey, holocrystalline,"

i

mesocratic to leucocratic, medium to coarse grained - \



Thin Section Pescriptions

TABLE VIT

1

‘.1,v

Sample Number Classification fain Minerals
F~12-73-2 Diorite Chl., 20%; fsps., 60—707? Apa.;’
B.L.2. 7%k .Diorite Hb., Bio., 207; fsps., 60%; Apa.;

- - _ = ' " Hcm-ﬂag.,
E-11-73-6D Diorite fb., Chl.,.ls-éoz- Carb., 15%; fsps.,
E-8-73-1(2)  Diorite Chl., Hb., Trem-Act., 302, Ca;b., SZ;

‘ ‘ Fsps., 607; .

‘E-~12-73-11 Diorite hb., 2573 Carb., 107 Fsps., 6023

. : ’ ,@
E-14-73-2 Diorite Chl., ISA, Fsps., 7C%; Apa.; Hem-Mag.;
E-12-73-5 Syenite ‘Chl., 4%; Fsps., 607; Carb., 30%;
E-12-73-3 Diorite;Syn. Fsps., 80%; Carb., 10%; Bio.;.HbL;'Chl.
E—11-73—7B_: Syenite Carb., 10Z; Chl.; Fsps., &0Z; Hag.;

_ . y, ‘ S L .
'Efll—73—?A Differentjiate | 'Carb., 40Z; Fsps., 30%; Apa.; Chl., 30%;
E-10-73-8 _Syenite Chl., 5%; Hb., 57; Fsps;, 85%;
E-16-73-1 Diorite “l..chl., 10%; Hb., 10%; Fsps., 607; Qa3
DDH-12-1" _Diorite; . ub., zaz; Bio., 1%; Fsps., 75%;

. o ‘ o g

(DDH-12-8.5" Diorite" . " .| Hb., 20%; chl., 37; Trem—Acc., 2Z;

p e .Catrb.; 5/ Fsps., 7OZ;
| DDl-12-120 Diorite Hb., ,18%; Chl., 5%; Trem—Act., 22
' . Fsps., 70%; ) .

| ppl-12-20.5° Diorite Hb., 15%; Chl., 77; Treﬁ—Aéi.,_az;

{7 N g ’ Apa., Mag-Fem. ; Fsps., 70Z; -
DDH-12-25.5' | Diorite-Syr ., enl., 15%; Carb., 157; Fsps., 70%;
DDH-12-29' .~ . "Syenite. - 'Trem—Act., 7/ Carb., ZOZ, Fsps., 60Z; |
DpR-15-1" Diorite ¢ | Hb., Chl., TE" Act., 257 Carb » 2% .
. o ., S Fsps., 707; g
DDH—iS—Q' Syenite Hb.,- Trem-Act., 57; Fsps., 80~9OZ°
. — ' ‘

&y o -




1‘2‘§37

iy

4G
N continued'_.éi
ééaple'quber Classificacion ' K ,xlaiz.Minérals ’
E-9—?3—3 Meta:Sed " Carb., §bZ; bb., Chl., Epi., Fsps.;
E-9-73-4 Meta-Sed ‘Amphi., 40%; Fsps., 607;¢
E-9-73-4A Heca;s¢d : cgrb., 80%Z; Fsps., 107; Mafics, 10%;
E-9-73-5(2) Meta-Sed Hb.; Mag-Hen,; Carb;; Fsps.;
'E—9Q73-7 Meta—Sed  Trem-Act.; Hb.; Fsps.;
E-lO-is-l Meta silt .‘Mafics, 20%; b1ay min,, ZOZ; Carb;, 602;
E~10-73-2  Hornfels " Hb., 45%; Chl., 15%; Carb., 20%; Fsps.;
E-10-73-3 Hornfels Chl., Hb., 80%; Carb., 15%; Fsps.,%5%;
.EélOf73%4 Meta-ist.. Cal.; 95%; élay min., SZ; Mag-Hem. ;
E—lO;?ng ‘ Meta—Lsf. HCal—Dol., 85%; Trem—Act., Clay min.,
E—10;73-6  ‘Hb-Hornfels Hb.; Trem-Act., 85%;: Mag—Hem., 525‘;
v L » Fsps., 10Z; - ‘
:'E—10—73—7 ' ﬁb-Ho;nfels Hb., 80%; Fsps.; Carb.; Apa.; B ¢9‘ 
- * and Syenite S ' o ‘\
%—10—73_-_-9. | Hb-Hornfels 85%' f‘sbs.-, 10%; BN \‘}3‘ “;‘
: . .
E—}Of73—10. ‘ ,HbTHornfgls Hb., Trem-Act., 70Z; Fsps., ZOZ, Nag., 1
‘5—10-73f10A | ﬁb;Hornfels Hb., Trem—Act., 702, Fsps., Mag—Hem.,
E—11-73;1: .ﬁeﬁa—séd ".Carb., Mafics‘ Clay min
E-11-73-2 'Hb-Hornfels Hb.; Hem—Mag.; Epi.; Fsps.;
1E-li—73—3 Meta—Sed :f‘ ; -Car.; Mafics, Clay min.,; |
" 5;11—i3;4 Meta-Shale - JMag-Hem Trem—Act., b;; Qtztxjisz;
' o Fsps.; 65%, S -
E—11—73-5A(2) ;'Hb~Hornfels"fJ_.Hb., 85%; Chl;; SZ;,Trem—Act;; 2%;
: ’ ' o " Fsps., 65%; : '
E-11-73-6A ‘.ﬁyéﬁarnfélé

'Mag;ikyb;, Ttem—Act;, 802; Carb.; Fsps.|
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continued °

Sample Number

Classification

" Main Minerals

Chl.; b, ; Fsps.; Carb.

E~-11-73-6B Meta-Lst. 807 ;
E-11-73-6C Meta-sed ] Mag- hem.,&O/ Carb.,Fsps.,\Hb.,
- ‘ ‘ Trem—act., ZOm,
E—ll—73—6D Meta-sed Mag—hem.; Carb.; Fsps.; Hb., Trem-act. ;
E—11¥73;6E - Meta-Lst. - Hb., Mag-hen,; Fsps.; arb., 802;
[E-11-73-6F Meta-Lst. Chl., Hb., 3073 Fsps., 10%; Carb., 60%;
E-12-73-1 Hornféls, Vag-hem., Hb., Trem—act., 60%,
‘ ' Fsps., Chl., '10%; T
v L S
E-12-73-4 ~ Hb-Hornfels Hb., Trem—acc., 70/- Carb L 4%
: : 4 Fsps.; 20%; Mag—hem.,,/g T
E-12-73-4A | Hb-Hornfels -fnag-hem.,ZCarb fﬂb;irre&;agf,,{eoz;
: ' Fsps., . e f.fff_ﬁ,ﬁﬂl Lo
_ . r : _ i ; R A
E-12-73-6 Meta-Tst, :.Carb., 807 FSps. Clay Min.,*'_ L
E-12-73-7 Hb-Hornfels . - -Hag-hem., Cdrb., Chl., Wb,
3 A “@Trem—act., 607 Fsps., ' e
E-12-73-8 . Heta—shale' Carb., 3OZ FSpsﬁ, 60/ maflcs
; ' : ) .
E~12-73-9(2) - Me;a-Lsc. ' Clay Min.,QCarb., 6073 Fsps., Mafics;
E-12-73-10 Meta-sed Mag- hem, 3 Apatite, Hb.: ‘Carb., 3573
' . o : Fsps., 35Z ;J-.. e 7o
E-14-73-10 Meta-Lst. Chl., Fsps.;‘Carb., 807
E—14—73-9‘ .Hotnféls Chl.; Trem-act., 60m, Fsps.; Carb.
’ ' Hem.,- ‘ N
E¥14-73-8v/ B;etcia o Féps.% 607%; Carb., 30%;'Chl.; Treh—act.;
E-14-73-7 tb-Hoinfels ° | Fsps., 10%; Hb., 857; Hem.; Trem-act.;
E-14-73-6 Meta-Lst,  Carb., 90%; Clay Min., 10Z; . = ° .
1E-14-73-5 Breccia. Carb., 35%; Fsps., 65%;
|E-14-73-4 ' Meta-Lst. - Carb., 70%; Fsps., 30%;
B-14-73-3" | Meta-shale 1 | Garb., 20%; Fsps., 60%; Hb., Chl., 15%;
e’ R ’,9”) )
z “ ‘\w i . K
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DDH—lS—;B'QE;
DDH-15-17.5

DDH-15-20"

‘DDh—15-28'
flnbu—15-31‘

| 'Dnir;ls‘as v
DDH-=15-38"
DDh-15-40"
E-16-73-9
E-16-738
t—16-i3;4(2)
E-16-73-3A(2)

E-16-73-7
E-16-73-6
'EJQJLS»'Q
5%16—73-'2
E-9-73-1

E-9-73-2

BN

Syenite;

. N

‘"Dio;ite

Diorite

Diorite -

Diorite
Diorite

Syenite

Meta Dol

lv‘

Weta—Lst

Meta-Shale
SN
Meta-Lst.
Hornfels
Heta-Lst(

Meta-sed

Méta-sed

Y
continued
Sample Numher Cléssificatidﬂ1 Main Mine?als
bDH—15-8.75' ”Diorite | ) Hb.,vTremfAct.; 252;'Féps., 60-70%;
DDH—15-9' - Syenite,g' Carb., 57; Fsps.,_QOZ;.
DDh-15-10" Hb., Chl., Trem—Act.,0257 Catb., 5%;

Fsps., 707Z;
_«Hb., 25%; Apa., Fsps., 707

Hb., Chl., 20%; Carb;,.SZ; Fsps.,

Hb., Chl., 207 Carb., 5%; Fsps., 7075
Mag-lem. ; o .

.
Chl., Hbl., iSZ;Féps.,'8§§%
Chl., Hb., 25%; Fsps. 75%;
Hb., Chl., 20%; Fsps. 75%;
~Carb., 307; Trem—Acﬁ;; 2Z;thps.!_6SZ;
| fréh—Act., 5z;7Carb., 10%; Fsps., 80%;
4.

Trem—Act., 807; Fsps., 1

Cal-Dol., Trem—Act., Fsps.,

Carb., 70%; Fsps., 202, clay min., 523
~{ Trem-Act., SZ'

Hb,.; Chl.; Fsps.;‘Cérb;;
_Hb.; Chl.; Fsps.; Carb.;
“Hb., Chl., 7oz°fcarb.,>102; Fsps. 10%;

»

Carb., 85%; Chl., Hb., 15Z;

. Apa,; Mag—Hem.,.

va.; Epi.; Fsps.; Carb.; Mag-Hem.;

5751

; Carb., 1074

Trem—Act., 407 Fsps.; 40%; Carb., ZOZ

‘#.‘Trem—Act—357 Epi., 1z, Fsps.,, 507,.,.J’
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'Abteviatioqs\used:

B
.
v .
£ -
DR I
continﬁed‘ : - R
"Samble'Number ’Ciassification §a1n Minerals. o S

. E—l4—7351 : ' Heta—Lst}‘ Carb., 707 ; Fsps.; BOZ;V

E-15-73-1 Meta-Shale Apa., 27; Wb., 107; Fsps., 807-'
: : Mag-Hem. ;
s;ls-iﬁpz “Hb-Hornfels Hb., Trem-Act., 957;; Fsps.;

1 E-15733 | woomters | ., 602; Epi., 20%; Fsps., 60%:
E-15-73-4 g Meta-Lst. | carb., s0%; Clay min:, N
E—iS—?B-S ‘"_ vBrecci& Carb., 307 Haflcs., 10%; FSps., éOZ;VV
-E—15;73—6 ‘ Meta-Sed iCarb., Clay mln., Maflcs., Fsps
E-15-73-7 Meta-Sed Mafics, s,,, Carb., 507; Fsps., 45z-

‘Hb= Eorn&iende, .Trem-Act= Tremoli:efActlnolite
Meta= metamorphosed, Lst= limestone, dol= dolo-

mite, Chl= chlorite, Bio= Biotite, Clay min=
clay minerals, ‘Mag-Hen= Magnetite—Fematlte,
Carb= carbonate, Syn= Svenite, Qtz= quartz,
hpl— ep1dote, Apa— Apatlte Fsps— feldspars.
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Since this study involves descriptionsmoffthe'rocksfarodnd< .

K ) . . .
e N T . »

the mine area whichwpay have undergone hydrothermal alteratlon, Lot .'llflz

N i S

it is understandable that the descrlptlons presented here%v1il R R v
Coe N
: o R aff@'f. g
differ from those above. . L R B s
. ’ S O/‘)"-“,‘? 5 é;:' b
e s
.Opaque Minerals : . AU A R A T

B

A. Magnetite—hematite

It appears that in all‘cases these minera}s were foréed

in the I, eastages of crystalllzatlon. The textural 1nformat10n .51;

:fwkhe opaques are often replacing or cross—cutting

the mafic minerals. Concentrations of the opaques vary frbm
sample to sample. Generally,'they compose 2 to 3 percent “of thei
rock. bnt one sample contalned up to 25 percent. This particular"'
lsample'is an example of a late stage differentlate of the sill

4 .

Transparent Minerals .

A. Hornblende. o Y
The amount of hornblende varies from samp}e to sample. - Away T

from the contact and awaf‘from the mine area, a sample can contain

'

4.up to ZQ?to 25 percent hornblende but as the contact is approached
this percentage can drop to zero as the mafics.are replaced. |
‘The hornblendes are,generalﬂ; of "a highly pleochroic green color,
but it 1% not uncommon to find the brown variety.' The crystals

"are_usually_euhedral, but are very,fine gralned.‘ There is some

5
1

textural ev1dence which indlcates that the hornblende crystallized

after the feldspars but befd?e or, sfnchronous with;the opaque'
minerals. Nearer the contact, the hornblendes'are generally
’ . Iv . R - . .



replaced by carbonate and‘chlorite, and often show degrees of
alteration which all ‘but mask the crystal's optlcal propertles.

"-dThis alteratlon has not been defined.

B. -lremolite—qctinolite

The tremolite~actin011te series occurs in most of the

\

’-specimens. It occurs as two dlstinct stages.' Firstly, it can occur

o TN

'as'early stage crystals probably synchronous w1th the formatlon of
"the hornblendes. Thls type is exemp11f1ed by euhedral radiating
crystals CDSecondly, it occurs as late stage veins whlch are
“usually ln associatlon wlth carbonate veins. These veins cross—cut

lsall ninerals and occur with increa31ng regularlty as one approaches

' g the contact 4In both cases, 1t is pleochroic Iight green tremo;>
;.4- o 1ite and actlnolite. t:‘ : ’ h '
L . ';k . Chlorite (Prochl%rite or: c11€;:;12;e)

§ “lvhh v‘l Chlor;te also appears to exhiblt at least.two, and p0531bly

three, stages.; Firstly, it may have precipltated early, crystal-

: :lizing along with hornblende and tremollte—actlnolite.‘ Secondly,

‘ ;it may replace the other amphiboles. Thlrdly, it may occur as
'pveins.u Regardless of the ssage; the dglorite is usually very
hpleochroic'and generally odcurs to a max1mum of S percent 1n tne f
'Asample.i;' | S o
e omtdere

Epidote occurs as a minor constituent (2 percent) in most of
' he samples. It is usually associated with the first stage of
‘ chlorite and there is evidence pointing to the fact that it replaces

,:w‘ ) ! . . i . v o ,.“, L
A hornblende. ’,,w.f:@ 'f:ft* '

J



E. Biaizcé -

is a late stage calcite, occurring as v

I. Feldspars

RN

.Biotite is rare 1n these spec1mens. It'was found in. only:,

two of the 31 igneous specimens studied, and even then it made - Py

up less than 1 percent of the samples. Thcseutwo4SPECimensowete
K . . K ‘ ’ oy

collected well'awaj:from theicontact.

F. 'Apatite o g

Apatite is found aS‘a‘minOr constltﬁent of ‘many of the samples.
It usually ogcd?s as very smallieuhedrachrystals. - e

; o , . ‘ ' G D

\/‘ , . . ) ‘ ) .’ » - , ) ‘ .
G. Quartz' ' T SRR L

Quartz is notlceably absent in all the samples except E—lﬁ 73~ 1.

: -ThlS sample was gathered well away from the contact. _Quartz made_

vup approx1mately 3 to 5 percent of the sample.'

N

H. Calcite

‘ At least two stages of calcite are found in these rocks.

Flrst there is a replacement stage in which.calciﬁa, often fine

"gralned, is fonnd'replaclng some ‘of the mafics. Secondly, there

ns , which generall;scuts

all othen;ninerals;§7most?of the sample iCOntaintaPPrOXimately

- 40 percent: ‘fhis )

The feldspars in all the sampl

‘to fine gralned micas. Away from the ontact ‘we. find large

_-phenocrysts of plagioclase but theﬁe iminish in size ?s ‘the

o

.v

‘L". i
’

Tt

,""

;&Qr‘~
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'contactdis approiu ¢ Feldspars in these rocks usually make up.
70 percent of the somple when mafics are present and up to 90
percent when they are not. The feldspars'in the rocks near the
contact are almost entirely albite. This suggests an event .of
lsodium metasomatism.in these rocks. ‘Generally, the.rocks,away
from the eontact consist_of andesine_and’oligoclase with minor
amounts of albite. The feldspars other than those occurring as

) phenocrysts,_are generally cut by thebmafics and the opaques.

J
Conclusions

It has been noted that away from the contact,. the rocks are
F.mainly of a dioritic composition and ‘are generally mafic rich.d
- Nearer the contact, the mafics disappear and the roék'bedomes
syenitic. One of the drill holes studied/in detaiiﬁis even more
complex than this. Dloritic compositions are found on surface
gradins:to syenitic, grading to dioritic grading to syenitlc,‘”
grading to dioritic and back to syenitic along the contact
1The intermediate syenitic beds are rarely more than 2 feet thick.
Ihe terms'dioritic and syenitic are'probably misused in the
area. The syenitic compositions_are probably a reflection of
albitization. That is;.these'rocks‘have undergone a great deai
of - alteration; either by remobilized metamorphic solutions or
later hydrothermal solutions. 'This albitization‘may also:be'au

reflection of the enyironment upon intrusion, which,pne would have

'
\

to conclude was very ye%f;)The marine water could have been a’

source of the sodium. This idea is also supported by the amount of K

Y

’sericitization' the feldspars, which appears to be greater in this

area than elsewhere in the- East Arm.
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The amouathof carbonate replacement and veianing incr:ases. as

we approach the contact. This feature is probably due tc e

_circulation of.calcaredﬁs)metamorphic fluids in the contac. area.

Country Rocks Away.From the COntact ‘ ‘ N
. Upon exanination of the conntry rocks away from the contact,
it is.fou;% that after the first‘loo feet down—section, ‘the lime-
stones appear to be only slightly metamorpnosed Occasionnltx}&v
v ‘one flnds anomalous coloratlon of the normal grey weathering
11mestones, but this is rare. O

Due to the relatively gentle dips in the area and the proxif

mitytof the sill to the shore, only 200 feet, at most, of the section

below the contact may‘be studied.- The sequence of rooks exposed
are generally th1n1y bedded 1imestones 0ccasiona11y containing |
argllllte ‘beds up to 4 1nches thick. - The limestones are recryse,
.talllzed and contain hornblende and chlorite dispersed in a calca—
Areousvmatrlx. Somet1mes feldspathic'minerals are present in

bands representing remnant argillite beds; hese limestone beds
contain secondary calcite veins and sometimes, associated tremolite-
-_actlnollte veins whlch cross—cut the samples irregularly.

The impure dolomlte beds exhibit the greatest effects of

metamorphism. Often these bedsmcontain concentrationS'bf,hornblende“
, - ,

. #

and chlorite in excess of 70 percent 'Theydwould be defined as
. - Y ’

hornblende—horn lses. The only d1fferences between a hornfels

<

found 200 feet st atigraphieally from the~contact and_thosennear the

P

. contact, is the grain size of the mafics and perhaps the abgbnce

of epidote and apatlte. It seems that these argillites or pggites,
?%



: aSvthey are now, sutfered from a\>Esser Jbut still 51"n1f1cant
-degree of metamorphlsm than tnose along the contact.. Metamorphic
solutions must. have reached this far and a degree of metasomatism

’
/

must have occurred.

. Country Rocks in the Minelﬂrea'

The area appears to'he characteriZed hy both iateral and
vertical Varietions in rock type, which makes it difficult to
eorrelete the'units. Fiel mappihé‘indicated-l6 distinct units,
divided on the ‘basis ef colo graihsize, cementation, and amouet

‘of'deformation. Below-are 1i ed the units, their c14551ficatlons
and thelr indlvrdual characteristics.

' The term hornfels used below is used in its broaeest sense to
_descrlbe units that have been metamorphosed are fine gralned and

,uare wholly recrystalllsed _ Textgre was not- a.- limiting factor in.
the naming,,but usually the crystals are‘disoriented Similarly,

the term skarn was. used in its broadest sense but iron enrlchment

was a prerequisite to the naming.

Unit 1: iDioritic to Syenitic Sill

This unit was ‘described previously(page 57).
{7 ) g,._

' Uhit 2: :Calcareous hernfeis
The unit applies to- a series of limestones which weather grey
) o brown and éenerally show little sign of metamo;phism on the
surface other than recrystallization. The unit is generally thinly

_bedded and comprises approxima ely one third of" the outcrop area. .

In thin section, this unit con ists mainly of calcite with minor

A

o amounts;of dOlomite. The’mqgic;content.is usually'less than 5 percent

-
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dispersed in the matrix. The feldspar or clay’mineral content varies,

and occurs as 1nterm1ttcnt bands whlch are very thin and usually

strongly folded.

Unit 3: Hornblende—Hornfels”

This unlt is Just one example of many’ beds of hornblende—
hornfels occurrlng ‘in the area. - Hornblende usually makes up about

80 percent‘of the samples, and occurs as. either distinct beds or

L . o

as blocky aggregates dlspersed in the matrix. . The matrix-is either
feldspathlc or calcareous. Apatite as well as hematite and
magnetlte occur in most of the samples. Later deformation is.
accompan1ed by tremollte actinollte or carbonate veinlng. In the
tleld this ‘unit is pink weatherlng with fresh surfaces of alter—

nating pink and dark green bands. The unit is generally non-calca-~

. Teous.

Unit 4: 'Hornblende—Chlorite Skarn o : e Ja

“ This un1t consists of plnk to dark green, calcareous fine &

’gralned, thlnly bedded rocks.‘ It is usua ly highly fractured

As a-whole, the samples con51st of 60 percent carbonate 10 percent
feldspars and 30 percent mafics (hornble'de, chlorite and
-tremollte—actlnolite) The samples are bande

. with bands'that.‘7‘
» are maflc Tich alternating with bands that are mafic poor, and‘
carbonate rich, alternatlng wlth bands that are magnetite—hematite
rlch. Near the contact, tﬁere is. an increase in carbonate and“
tremolite—actlnolite veins resultlng 1n an increasing’alteration

of the mafics.
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varying quantities ofw

Unit 5: Hornblende—ﬂornfels

Field descriptions indlcate that this un1t

!

is a very dark

'green fine gralned th1nly bedded, re51stant and well cemented

rock. Thnx section’ examinations reveal that the rock consists

of 80 percent hornbiende, 10 percent feldspars and 10 percent

.’T
2

carbonate. The samples contain magnetite hematite, apatite and

and actlnollte as accessory
'minerals. As the cont > ched, the samples contain more
?“m. p

samples bandiﬂﬁﬁis st111

apparent, but'in'others the banding 1s masked ‘by the influx of

mafics. Around the brecc1ated Zone (Un1t 7) ‘in

5

partlcular ‘there

is a- significant increase in. thc amount of tremolite—act1nol1te

- and, carbonate veining. The hornblende varies in both grain,sizeu,b

and pleochroism. For example ‘the mine area. (Unit 7) is charan\

the south, the unit is very fiJe grained.

Un£t=6: HornblendefHOrnfels

‘terized “by very coarse gra1ned1 pleochr01c hornblende but to

‘In;the.field, this unit consists bf pink feldspathic bands

alternating with dark green ‘amphibole riéh bands. It is thlnly

bedded and fine grained Thin sec*ion exam1nat1ons 1nd1cate that -

the ~sample consists of 70 percent mafics (hOrnblende, tremolite-

X ]

actinolite) 20 percent feldspars in the form of porphyroblasts

and about 5 percent carbonate. The hornblende is pleochroic

.

green and brownfr

Unit 7:h'Carbonate Breccia .

This unit in the field is very distinctive

R consisting of dark

C



vy

.L‘, .
red'feldspathic angular pieces‘imbeddcd in a white'calcite matrix.

'Thin section examlnaLions 1nd1cate that ca1c1te makes up 35 percent
.‘(u{ '

. of the sample and feldspars 65 percent. of course, these ratios

-

would -be sample'dependent. It is with this breccia that the.

~nickel—c0balt mineralization is asspciaged.

v o

" Unit 8: Magnetite Skarm
. -

- £ '
. In the~field, this unit is a pink to light brown weathering,

thinly bedded meta sediment. It cbnsists of feldspathic bands

. alternating w1th henatitlc bands.

’

o

UnitiQr- Horan:nde—Epidote Hornfels;:JV S
. In the field the rock consists of thinly bedded hematitic
.‘layers alternatlng w1tﬁf§ark and 11ght green bands. Thin section _v
3xaminatlon 1nd1cates the sanple contains 60 percent hornblende
20 percent epidote, and 20- percent feldspar- matrix. The unit is

_ banded with these minerals occurring in distinct layersf
IS - . . . B ’
.Unitdlo: Hornblende Skarn,

In the fieldu these rocks are very fine grained and vary in‘
.color from pink in the south to dark green in the north | Thin

3 i

: section examination 1ndicapés that to the south and away from

- A S 'k

o

A
_ the m1ne area, the unit is mainly carbonate, often cantaining

s

calcite porphyroblasts. In thlS area mafics make up about 20-

percent of the-bulk composition and feldspars about 10 percent.
- U .
However, moving to the north and along strike, both the mafic
o Cot P— L : ' ,' AT

< arid ‘the feldspar content increases;.' ., D .

-



*, Unit 12: Hornblende Hornfels

BRI

Unit 13: - Pelite

Unit 11: Hornblende-Epidote;Hornfels

In the.field this unit consists of tfin beds of dark green,

' ¢
light green\and red minerals. The unit is wel] cemented, non- .

.

calcareous and still has many.of its sedimentary features intact.

Thin* section examinations indlcate that the dark grq@h bands are’

'hornblende " the light green bands are epidote and the red bands

are feldspathlc. The rock contains a greater percentage of ‘ ¢

hornblende than epidote or. the feldspathic mlnerals.

\

a

T‘A In the field, this rock unit is fine gra1ncd grey weatherlng,

‘ﬁthinly bedded and well cemented. Thln section cxaminations

'1ndicate the samples consist of 70 percent hornblende and tremolite-

actinolite, and 30 percent feldspars There is’ anzlncrease'ing

. .
- . R e

'mafies toward the mine area. - The samples contain both carbonate

)

and tremolite actinolite velns, 1ncrea51ng ‘toward the mlne area.
. . SIS .
Apatvre hematite, and magnetltetare present inbminor quantities.
. . . . , .. . ~ ) ) . . . . : / .

N

n

' In the fleld this unit con31sts of al;ernating plnk and

dark gree . hematiterrlch bands. Thin sect1onte\am1nations .

’,

;indlcate that the samples con51st of 65 petcentffeldspars 10 - ;

¥

percent carbonates and 10 percent maflcs (hornblcnde and tremoIite—

[ - N

_’actinolite) Maénetite and hematite are found in -all samples.

J o

Highly folded chloritic bands are occa31onally found The samples

- are cross—cut by 1ater~carbonage veins.

‘v . -
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Unit 14: Hornblende Hornfels

-

This unit Weathers white to buff it is thinly bedded, well

cemented and light green in color. Thin section ekaminations.

”vindicate the bulk:compOSLtion is 10 to 15 percent prochlorite

. Yait lS:~“Hornb1ende Hdrnfels

_ Unit 16: . Pelite . .

45 percent hornblende ‘20 percent carbonate and 10 percent feldspars.
\

?These minerals are dispersed in the matrix and banding is not

aoparent on this scale. e ‘ - r

»

'
'

Thin section ekaminations indicate that this rock consists

of 85 percent hornblende and lO percent feldspars. The samples
have. undergone later carbonate veining The‘rocks‘in the field
'are,green, thinly bedded well cemented ‘and non-calcaréous.

) ; o A’
lgﬂthe field‘ thls uuit is very fine grained, well cemented

thinly bedded and black to dark green in color. Thin section

examinations 1nd1cate a fine grained feldspathic matrir containing

' numerous tremolite—actinolite needles and small blocks of horn—

\gblende. The rock is cut by carbonate and tremolite-actinolite

Y~

-

2:‘ ' f_ o L PN A.;"" S
veilis. e Lo S CLo T .

Discussion

From thin section examinations, the following conclusions

3 P ke
can be reaghed: .
. a

-

a. Field evidence and thin section evidence indicatés that rock

R \

unlts in the area of Unit 7 have not only undergone metamorphic

' reactions but they also have undergone later hydrothermal alteration.

D

XV *

¥
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This subseguent’ﬂydrothermal alteration has eradicated many of the., -

7
v

. » -
metamorphic effects:
. 1. »

\ S

b. Thin section evidcnce indicates that there is an increase in .

o

carbonate‘and tremolite—actinolite veining along the sill contact

.

and toward the.mine area.’ This observation is a reflection of

the amount of mobilization that must have occurred in the area
',due to metdmirphic fluids and later hydrothermal flaids.
¢. Field evidence, supported by: thin section . ev1dence indicates

~

2. In fact certain

'Tio b%hﬂhfe severely metamorphosed and metasomatized

_than others along strike. This feature may be a reflection of

-~

differential migration of metamorphic derivcd flUldS along fault

- or joint planes, such that. one area becomes more-altered’than the
. : P
© next. If hocher fawlting occurred before the sill 1ntruded

2y ..

_ then units of different porosities nay" be in contact w1th one
.

a'another and metamorphism and metasomatism may’ be more’ severe in one
unit than the other. ' e

R Y

3
1

d. Thin section evidence indicates that even up -to the contact,

w; the rocks are.in.the 'Hornhlende-uornfels fac1es of metamorphism.if"

- . »

R

A vFarther away from the contact howcver, there is a prevalence of
oo o

e,
A%

epidote and tremolite actinolite in the rocks. This 1is only a

T narrow, ill- defined zone, hut it may- represent the albite epidote—

v

hornfels facies, (TURNFR 1968)

e. Thin section evidencL indicates that certain meta;omatic reactions

must have takcn place.= Hornblende, tremolite,.attinolite, chlorite,

epidote apatite hematite, magnctite and certzin feldspars all

-

must have arisen through the processes of metamorphism and

v

Coag




b

o

' findings ‘of B

. i “ o
metasomatism. Complex reactions may be written to accommodate

these minerals into this environment, but more generally, it can
. ) 1 :
)

be hypothesized that the feact%on of an impure limestone and

{

interbedded argillite units with iron, sulphuf,aand carbonate

4

rich metamorphic fluids would give rise to the above listed

minerals. The orlgln of 1ron and sulphur for the formation of
the skarns may arlse in the following manner. It is known that
the area of Blanchet Island is transected by a lithostratigraphic

boundary separatlng a platform shelf sequence from a terrigenous

basinal sequence of sed1ments.' Recent work on. such env1ronments

'1n the Cordillera’ (GABRIELSE l972) has shown a concentration of

”hmxnerallzatlon along such transecting boundarles. Solutions

from the ba51ns could dissolve pybite fqom~the greywackes and

'shales and redep031t iron- sulphldes along the shelf basin boundary

Hith the 1ntru31on of the Blanchet'Island 3111 metamorphic fluids

could remoblllze these m%nerals maklng them available for skarn

R "_‘, _[.,’

development g g L e

. f.t The thln sectlon study revealed a noticeable lack of quartz

. \ . -

;n both the s11 and the . sedlments.s ~This study is contrary to theﬁfi

Rt B A2

YES and NRIG%T mentioned abeve.‘ The sl{b on

R

.Blanchet Island therefore represents a sLage of differentiation .

4.

' not found further'zast in the aulacogen._iThis feature may be a

’

. reflectlon of the environment of 1ntrusion, it may be a reflection

of the thickness of sedlments intruded. or it may be an indication

. of the magmatic differentlation processes that occurred among’ these

s1lls and. dykes in the East Arm.’ .-5‘

et

‘
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s

’ . . \ . <
Summagz ’ Lt ) .

In general, the arca was characterized by a great deal of
. A ’

”jguid migiation. The 5111 is badly altered
v I .
ere is evidence of bodlum metasox

S

and 1n-some'p1aces,

atism whxuh may have been a

7

el
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CHAPTER SEVEN

CONCLUSION AND ECOIOMIC OUTLOOK

&

Elghteen hundred million years ago, the 3111 on Blanchet

Island -N.W. T. intruded a syncllnoriun superimposed on a minor

graben situated on the soutthart of the island. Later, trans-

current wrench faulting occurred along the faults, that form

. . S o »
‘the graben. This movement effectively slid the sill over the
. | 0 e B . a
underlying sediments, creating drag folds along the contact

Where the folds were sharp enough to cause brecciation of the ..
‘antlcllnal apices mlneralgzatlon occurred The source of the
minera1121ng fluids is questlonable.d They may be the-result of
'leaching by late stage metamorphic flu1ds, or they may be fluids

- percolatlng upwards from the underlyiug Seton Vol canics. Finally,
\ . 7 V .

.=:they may be f101ds rlslng from deep in the crust ~or in the upper -

mantle perhaps rich in nlckel and cobalt due to’ the serpen— _

N : -
Yo tinization of an olivine rich magma. Regardless of its origin, «

the result was -an ore deposit con51sting maihly of massive nicco-=

lite Arammelsberglte and safflorite. R Q&'

> N =Qﬁib
The sill, as'well as the underlylng sediments, are character—

—~

ized by varylng\degrees of alteration resulting either from
P e ® ah

mobillzed metamorphic flulds or later hydrothermal solutions. . = -

The 5111 has suffered alb1tization, esoecially along the contact

A Both the %gﬁiments and'\he sill are ‘cross-—ciit by carbonate and .

.tremolite—actinolite veins. 'The'intrusion'of the sill caused
contaCt’metamorphism of the Sediments. Thls metamorphism is of

the hornblende-hornfels facies grading outwards to ‘the albite—

"



78

- -3 . " : f/,_':

o ebidote-horhfels facies.

_Ecoriomié OQutlook
“ . L

The folds that scem to control the mineralization are snall
and die odtiquickly with depth. Itvstands to reason, then, -that
. sy

'[-the ore:bodies'are snall The body studied here was only 200 __

:tons, and the next largest showing kknown is only 50 tons. If

1'Jthese folds persist throughout the 1sland under the 5111, then

f'what is observed on: the exposed contact may only be a fractlonal
representation of Wwhat mlght exist underneath Hany more of

these 200-ton ore bodies of the: grade@&vplfled by the surface
showings would make Blanchet Island an area of economlc lmportance.

. Prellmlnary assays on this - 200 tcn ore body released by Jason
. Ty

Explorations Ltd. show 15% nickel 10% CObalt, plus 54 blsmuth

and 6OZ arsenic, The problem wébld be to locate the potential

< S

ore bodies under the 3111 Perhaps by studylng the ex1st1ng JOlﬂtf
‘patterns of the 5111 the underlylrg fold patterns could eventually

be resolved if - they ex1sted Such a study would involve’ detailed

' v

;mapping of the joints. Geophyﬁdcal techniques may be employed t . i ._A .(“

'to resolve . these hypothetical ore uodLesm but the prevalcnce of

magnetlte hematite skarns assoc1ated W1th the ore bodies may

ﬂmake resolutlon dlfflcult if not impossible.
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