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FOREWORD
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of Geol ogy, Colorado School
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SECTI ON I

REG ONAL GEOLOGY

GBNBRAL _GEOQLOGY

In mapping previously undifferentiated wvolcanics,
particularly where a great thickness of wolcanics exists,
it is necessary to try and break down the rock-typee into
mappable units in order to fully understand the geol ogy
and structure.

Apart from the intrusive rotks and the overlying sedinents,
el even recognizable units were seen on Hudson Bay Mountain.
In some the units were uniform and of one specific rock-type
(Unit F = limestone), but in nmost each unit conposed an
assenbl age of rock-types. In order to distinguish distinct
units in a volcanic sequence it is necessary to find a
characteristic feature in each unit. In nost cases on Hudson
Bay Mountain a repeating or predom nant nember of a unit was
the nmost reliable criterion. Qher features such as being
quarts-rich or quarts-poor rocks were helpful characteristics
in some places. In one particular case the colour is
di stinctive. It nust be noted that the characterizing menber
In some-cases is not necessarily the nost abundant menber,
but rather the nost distinctive.

LI THOLOGY
The units described are based entirely upon negascopic

exam nation and field characteristics.



(..) Unit A is primarily a greenish-prey, massively bedded
fine- to coarse-grained tuff, in places fossiliferous.
Sedimentary interbeds of argillaceous and well defined |inestone

i hori zons occur tbroughout the exposed parts of the unit.

The noat prom nent feature of the unit is the abundance o
fossils with beds of Mesozoic belemite guards up to five feet
thick. Also present are pelecypeds, brachiopods and plant |eaves.

Because of the fineness of the ash the rocks have a dense
massi ve appearance giving them the appearance of flows. Beddi ng
is only observable where sedinentary interbeds occur.

Unit B is a greyish-purple to reddish-purple, nassive,
crystal tuff. The distinguishing characteristic of the unit
is the presence of potash feldspar phenocrysts varying from
sub-mcroscopic to one-quarter inch Long. The unit contains
scattered elliptical to circular "fogsil” remains up to four
inches in dianeter. They are conposed entirely of calcite
and some faint internal structures can still be recognized.
Some graded fragnental and ash beds are the only recognizable
bedding. Parts of this unit are definitely of subaqueous
deposi tion.

The contact of Unit B with Unit, C is gradational over

about 200 feet, and is defined by the gradation from purple

u tuffs (b) to bright red tuffs of Unit C
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Unit C 48 the nost striking unit in the area. It is a
bright red, massive, fine- to coarse-grained tuff conposed of
white and pink feldspar crystal5 in a fine hematitic ground
mass. The crystals are from one-sixteenth to three-eighths
of an inch long. Because of the uniformty of the e¢olour the
hematitic groundnass is apparently primary, and not the result
of later alteration. Scattered beds of lithic ash occur
t hroughout the section.

Unit Dis a dark purple, well bedded, lithic, coarse-
lapilli tuff sequence. The recurrence of the well-bedded
purple material is its nost distinctive feature. The rest of
the unit is conposed of diverse tuffe. The lithic fragments
are comonly rounded, wvolcanics with graded bedding occurring
in individual beds in many places. Some interbeds of massive
bright red tuffs are also present in a few parts. The lithic
‘nature of the unit giveb it an agglomeritic appearance. The
matrix is nost commonly purplish, dense and fine-grained.

Unit E a distinctive marker bed, is a greyish-green, well
| ayered fine- to coarse-grained sequence of tuffs, usually
| ess than 200 feet thick. The layering ig the result of an
alteration of fine and coarse material, commonly show ng
graded bedding and cross-bedding. The thickness of the unit

tg diverse and the unit is in place5 absent. Its overlying

ntact may represent a mnor disconformty.
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Unit F is conposed of a diverse variety of |inestones.

In the northwest section of the area, bioclastic and aphanitlc
types are nost conmon. These |imestones are grey-blue, wel |
bedded and contain mainly pelecypod fragments. The wunit is

| ess than 100 feet thick here.

In the southwest part the limestone is nmore diverse in
conposition and is thicker. Its conposition ranges from an
aphanitic, dolomtic variety to the nore abundant finely
bedded aphanitic |imestone. The upper part of this unit is
conposed of a volcanic breccia of green and black wolcaniecs
"in a groundmass of calcite. The calcite nakes up 40to 50
per cent of the breccia. This menber also occurs gs a much
thinner horizon at the base of the unit in the northwest part.

Unit Gis one of the nmobst variable types observed. Its
di agnostic characteristic is the recurrence of dark purple to
bl ack, anygdal oidal basic flows which are rarely porphyritic.
Amygdules are commonly calcite filled. Mst of the interbedded
material is either a dense purple tuff, a brcwnish-grey
porphyritic diopside bearing flow, or diverse tuffs.

Unit A is conposed of a variety of dense flows and lithic
crystal tuffs, The unit occurs in the northern, southwestern,
and southern parts of the area. The distinguishing member is

a finely layered felsitic flow rock with |ayers about one-

eighth of an inch thick. The next most abundant member is a
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commonly purple or black "trachyte" flow containing feldspar
phenocrysts. Mmnor interbeds of dark coloured flows are
al so present.

Tuffs do not occur in abundance in the northern part,
but do constitute a major portion of the unit in the southwest
and south. These tuffs are notably quartz deficient. They are
mainly lithic crystal tuffs with many coarse 1lapilli. Fragnents
as large as gix feet across were observed but are usually nore
in the range of one half to two inches.

Unit 1 underlies the greater portion of the southern part.
It consists of a nondescript pyroclaetic conposed of wolcanie
material of all conceivable sizes and conpositions. Its nost
characteristic features are its diverse composition and a
notabl e quarts deficiency.

Quartz Eve Rhvolite Tuff Unit is described in detail in

Section 11, wunder Lithol ogy.

INTRUSIVE ROCKS

G anodiorite is buff, grey to pinkish, fine- to medium~

grained and nost comonly hypidionorphic granular. The
conmposition is diverse, ranging from quarte nonsonite to
quartz diorite with an average of granodiorite. It is exposed
in the northwest part ofthe area and in the cirque area.

Quartz Mnzonite (Granodiorite) in nany cases greatly

resenbles the granodiorite observed on the surface and in the

diamond drill core, and is probably genetically related to



the massive granodiorite. This rock occurs entirely a8

dykes and sills. The main difference is that the tabular
bodies are usually porphyritic with large (conmonly up to

one half inch) phenocrysts of potash feldspar. Nowhere does

it approach the dioritic phase observed in +he granodiorite,

but within the range gquartz nonsonite-granodiorite its
composition is in places diverse. The rock is nost conmonly
light grey weathering to a light pink. It is fine- to medium-
grained, slightly ophitiéc in places but usually hypidionorpbic
granul ar.

Basalts (Diabage} occur throughout the whole area and were
variously called greenstone, basalt, diabase and |anprophyre.
They occur as rather irregular, but basically tabular shaped
bodi es as dykes and sills. Their conposition isfrom basalt
to a slightly acidic basalt and the grain-size is from vexry-
fine to medium They are dark green to green-black. Some
i ndi vi dual dykes, and others in parts, have a well defined
sub-ophitic texture, hence the nane diabase. Miny of the
| arger dykes carry a few fragnents of slfghtly nore acidic
rock. "Pink feldspar" blotches are conmonly associated wth
their contacts with the ol der wvolcanics.

*Lamprophyre" dvkes have many of the characteristics of

the fine-grained basalt and nmay nerely represent a finer

grained variety of that rock.



REGIONAL STRUCTURE

The geol ogic structure of the map area can be considered
as three distinct structural blocks separated by two faults.
The western block lies to the west of a steeply dipping
north-aouth trending fault and 4is made up of the overturned
units A, B and C. The second major block underlies an exteneive
thrust-fault, which is exposed in the central, south, southeast
and north central parts. This second block ie exposed around
the perineter of the thrust and underlies the rest of the
mapped area except west of the steeply dipping north-south
fault. The lighology of the second block is diverse conprising
units D, E ®. 6. H and |. The third block lies above the
thrust fault and is nmade up alnost entirely of quartz Eye
Rhyolite Tuff unit. Sediments overlie the quartz Eye Rhyolite
Tuff in the north and east.

A dome With its apex juet south of the southernnost part
of the eirque proper, is probably the nmost inportant structura
feature. The done is probably the result of the intrusion of
a granodiorite cupola in this part. A cupola 4ig indicated
because the overall domng appears to be fairly w de-spread
with the main pluton better exposed to the weegt of the present
map-area. Further, the exposure of two small granodiorite
bodies, ONE i N the cirgque area and the other i n the northwest
part, tends to confirm this overall structure. The dom ng

IS probably the main feature which controlled and caused moat
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of the deformation in the area. The sporadic Introduction
of this cupola is responsible for the radial faulting and
the annular tensional faults, around the perimeter of the
mountain, and also the "block fault" structures in the
southwest part. Mst inportant is its probable role in the
development of the mgjor fault zone (striking roughly east-
west in the cirque area) and the flat lying silica-carbonate
shears and their continued novenent. Evidence in support of
the apex of the dome is the flat attitude of the wvolcanics
in this'southern part as contrasted with the increasing dips
(up to 70°) away fromit.

The western block has as its nost striking features two

|l arge overturned folds which are separated by a steeply

di pping east-west trending zone of intense shearing. The
northern nost fold is spectacularly exposed on a cliff in the
weatern part of the map area. The hinge line plunges at
approxi mately 20 degrees north with the overlying linmb over-
turned up to 70 degrees from the vertical. The attitudes in
this part appear to indicate a broad steep west plunging
syncline upon which the overturn is superinposed. Wether
this can be considered as sinply a syncline or part of the
domal uplift cannot be entirely established at present.

The attitude of the beds in the southern half of the western
block indicate a simlar structure with the plunge toward

the north.



Because the overturned linb is exposed at & |ower
elevation than in the northern structure, novenent along the
steeply dipping shear dividing the area nust have been such
that the southern block was dropped. There is also evidence
that a rotational movement acconpanied the folding and faulting.

The steep bounding fault appears to be along a "hinge |ine"
of a deformational structure which mght have been an anticline,
monocline or a major warp related to the dom ng. The writer
believes that, whatever the exact nature of this structure, it
is related to the doming. The novement of the second bl ock
relative to the western block is up as it has ol der beds exposed
at a higher elevation in many places.

The second block is conposed of units, Db ®, F, G and H

in the northwestern and northern parts of the map area. The
beds are nost commonly steeply dipping in a northerly direction.
Thesa v2lcanlcs are intruded in the northwest by a ?rmodiorite
stock and numerous |anprophyre dykes. Nunerous quartz monzonite-
granodiorite dykes cut these units and have a regional trend
from southeast to northeast. They also cut the overlying Quarts
Eye Rhyolite Tuff Unit in the central part.

In the southwestern part the units of the second block are
irregularly folded with a syncline-like structure which plunges
at a low angle toward the south. Unit 11is exposed in the

southern and southwestern parts.
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U The third block lies above a flat lying thrust fault which

transgresses the area from the southeast, through the central
part where Its trace turns northward and |eaves the area in
the north centre. The thrust fault is well defined throughout
most of its length and appears to be the product of novenent
along an unconformty which separates the Quartz Eye Rhyolite
Tuff Unit from the underlying unite. The nobst notable feature
of the relationship between the underlying unite and the over-
lying unit is that nowhere does the thrust transect one unit
in spite of the great thickness of sone of the units. Also,
the attitude of the layering in the Quartz Eye Rhyolite Tuff
unit is gently dipping whereas the underlying units jare
commonly intermediate or steeply dipping. For this feason the
witer believes that the prine aontrol of the thrust fault is
an uncon?ormity. In one place there is a subsidiary thrust
whi ch exposes units of the second block in the underlying wedge.
The whole of the third block is nade up of menbers of the Quartz
Eye Rhyolite Tuff unit. Nowhere is the Quarts Eye Rhyolite unit
exposed below the thrust.
RADIAL FAULIS

Numerous cliff walls expose radial faults which converge
approximately on a point in the southern part Of the eirque.

(-) The displacenent in many is small , and they may have been the
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product of rotation and tension with the axie of rotation
| ocated fairly close to the cirque. Many of the faults should
more correctly be considered as imbricate zones with differentia
movement of "blocks" wthin the zones accounting for the tota
movenent. This differential novement is seldom nore than
50 feet although the conposite may total hundreds of feet.

This type of movement along the radial faults tends to
confirma domal uplift. The development of tensional 'small"
movement faults in conpetent rocks can adequately conpensate
for the space increase produced by the intrusion of a body
bel ow the vol cani as.

MAJOR FAULT Z20NE

This eone is described in nore detail in Section Il

It has been traced out into the peripheral areas of the

nount ai n.
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SECTI ON_ 11

CIRQUE AREA

ITHOLOGY

The only volcanic unit exposed in the cirque area is
the Quartz Eye Rhyolite Tuff unit. The unit is typified by
the presence of quartz eyes in nearly all nenbers including
the nost basic. cCexrtain horizons within the menbers do not
always contain quartz eyes, however, 80 per cent of all
membershave t hi s di agnostic feature. The nost distinctive
members of the unit are the two rhyollte nenbers, which occur
periodically throughout as conparatively narrow (usuwally up
to 100 feet thick) layers. The nost distinctive members Of the
unit are the two rhyolite menbers, which occur periodically
t hroughout as conparatively narrow (usually up to 100 feet
thick) layers. The npst extensive occurxence within the
section ig at the top of the section as observed in the field,
where the two rhyolitic nenbers reach a thickness of over
1,000 feet. \Wether this represents the top of the unit is
| I nknown.

The stratigraphy of this unit as determned from the
north wall ofthe eirque area, thegrid area and the beck of
the mountain (weet and sout hwest sides)is as followss - (It
must be renmenbered that volcanic sequences by the very nature

of their occurrence very commonly are erratic and discontinuous).
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Thickness in excess of 3,000 f eet.
PENCIL_L| NE RHYOLITE

This nenber is one of the two youngest menbers of the
unit. In the grid area it is the youngest while imediately
adj acent, on the north wall, it is the second youngest. In
order to find the reason for this reversalthe contacts were
closely '?xamined to determne whether they were fault contacts.
On the north wall this possibility remains but in the grid area
it can definitely be establiehed thatthereis no break along
the contact and that in fact they are gradational into one
anot her.

The Pencil Line Rhyolite is a white to pink very finely
bedded tuffaceous rhyolite. The beds are commonly highly
contorted and may change their strike through 90° wer distanoes
of less than 20 feet. A few fragments are occasionally present.
Ienses and | ayers of the massive Quarts Eye rRhyolite are present
in places. In spite of the contortions the overall attitude in
any one area is constant.

This menber is far |ess wde-spread and appears to be
confined to the north side of thel ower eirque area. It has
not been recognized in any of the 1961 and 1962 di anond

drill cores.
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QUARTZ EYE RHYOLITE TUFF

This memberis the nost w de-spread of the rhyolite.

Its thickest seection iS near the top of the unit, although it
occurs as narrowex |ayers throughout the section and forns

the marker bed at the observed foot of the unit. It is a light
grey to white, fine- tomedium-grained rhyolite fra?mental

al though in places it Intrudes the ol der members and al so occurs
as a lava to a mnor extent. Its nost diagnostic features is
the presence of quartz eyes which In places make up 30 per cent
of the rock and are up to one-eighth of an inch in some places.
The Quarts eyes are not always obvious but in all cases leaching
wi th HP has showm their presence. The fragnents present are
most conmonl y acid-intermediate t0 aci d in conposition but nore
basic fragments commonly occur. Layering is sonetimes present
but the rock is nost commonly massive. Lenses and restricted

| ayers of other menmbers can occur.

This rock-type appeers to be particularly susceptible to
alteration as it is conmonly silicified and/or argillized to
diverse extent. However, this may also be due in part to the
fact that it is most commonly in contact with the later grano~
diorite stock which underlies the southern and eastern sections
of the map area. Furthermore nuch of the observed menber has
too high a quarte content to be a primary igneous rock. Two

types Of "porcellaneous® rhyolite occur in this menber.
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The one, not observed on the surface is a dense, white to
greyishrock which occura In [ayers of diverse thickness within
the menber andis not observed in any other rock-type. It is
believed that it is the result of alteration of susceptible
horizons.  The other variety, observed on the surface of the
western and sout hwestern parts ofthe nountain, is dense bluish-
grey and may be the appearance of the rock prior to alteration.
Thi s variety is al so observed in the core. It can be traced over
several hundred feet on the surface as distinct [ayers, and in
all probability has al ready becone partiallysilicified as ther
quaxtz content 4igs too high fora primary igneous rock.

Cont act s bet ween t he "porcellanecus®” horizons and t he
adj acent quartz eye rhyolite are comonly gradational

RED BITE FRAGME

This menber occurs throughout t he unit but is nost prom nent
In this upper part. The layering is well defined, consisting of
light grey and grey layers from one inch up to 18 inches thick
Fr ommegascopic exami nation both parts have the same or simlar
conmposition, the main difference being the amount of mafic
mnerals present. Fragnents are not as notable as in the
| ower members.

The rock is fine- t 0 medium~-grained and andesitic in
conposition. This member nakes up a relatively small part of

the section.
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BRECCIA

The brecaia fornms a relatively small part of the unit, but
is fairly wdespread. The thickest occurrence 4is |mediately
below the Well Layered Andesite Fragnental‘ It 18 conposed of
large (half inch or larger) angular, abundant £ragmemts, mainly
intermediate to basic in conposition, in a fine- to medium
gralned andesitic groundmass. Quartz eyes are sometines present.
Immedlately underlying the breccia another horizon of well
layered andesite is commonly present. Further work may indicate
that these two menbers should be considered as one.
GENERAL STATEMENT

Al of the following nenbers are fundamentally andesitic
in conmposition although they nmay range £rom daciti¢ to basaltic.
Each however can be recognized as distinct layers with slightly
gradational contacts im nmany places. Together they represent
over 75 per cent of the unit and are not restricted to any
position within the unit. However, |nthel ower ecirque and
grid areas their sequence is relatively consistent, and that
sequence is given bel ow

Al of the £ollowing nenbers are |ayered to diverse extent,
but none approach the clarity of layering of the Wll Layered
Andesite Fragmental.
ANDESITE FRAGMENTAL

This nenber is conposed of intermediate to basic fragnents,

making Up about 25 to 35 per cent of the xoek, in a groundmass
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of fine-grained andesite which conmonly contains quL':urtz eyes.
The Andesite Fragmental makes up over 50 per cent of the unit,
and the presence of quartz eyes is its matn distinguishing
feature. The underlying unit, Nondescript Tuff, is notably
quartz deficient. Layering in this unit isweak but never~the-
| ess still discernable in nmany places. In the grid area the

| ayering has been accentuated by alteration which, particularly
in the southwestern section, has been controlled by the |linee
of weakness represented by the interbeds of the fragmental.

ANDESITE BASALT FRAGVENTAL

The Andesitic Basalt Fragmental is a dark grey, fine-grained,
andeeitic basalt with few fragnents. Because of the |ack of
fragments it mght be considered principally as a flow.

Apart from the relatively thick (between 75 and 150 feet thick)
occurrence in the southern part of the grid area, the rock
usual |y occurs as narrow, (up to 30 feet) elongate layers in
the Andesite Fragmental. In this formit can easily be
mstaken for a sill. These layers and |enses occur throughout
all of the andesitic nenbers of the unit. 2Lapillistructure

Is comonly observed, however their attitudes do not necessarily
correspond to the attitude of the member.

BASALTIC ANDESITE FRAGVENTAL

This menber is a slightly less basic rock than the

previ ous menber and contains far morefragnents. The fragmenta
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are internediate to basic in conposition and the groundmass
is grey and nediumgrained. Layering is discernable with some
| ayers having far larger fragments than those adjacent.
Lapilli structure is also present in places. This nember is
commonly found interbedded with the Andesitic Fragnental,
and is w deapread.

LAYERED ANDESI TE FRAGVENTAL

This member represents a |ayered phase of andesite
fragmental with layering distinct and traceable over several
hundred feet, but not the sharp distinct layering of the well
Layered Andesite Fragnmental. The layering in the southern
portion of the grid area has definitely been accentuated by
subsequent alteration. The conposition oftherock is the game
as that of the Andesite Fragnental and it is from grey to
dark grey.

LIGHT GREY ANDESITE FRAGVENTAL

The light grey Andesite Fragnental represents a nore
siliceous variety, probably dacitic in conposition. Its
proximty to a nmgjor fault may account for the higher quarts
content and the slight argillization. The occurrence of this
nmenber throughout the eirque area is spotty, and it nay
represent an altered variety of Andesite Fragmental. The

presence Of quartz eyes in this member is notable giving
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support, to it being an alteration product rather thana
primary rock type.

GENERAL GEQL.OGY
Two nmgjor structures are present in the cirque area.
The first and probably the major structure of the mountain
Is reflected in the attitudes of the wolcanics exposed in
the cirque area. These attitudes indicate domng with the
apex of the uplifted area just south of the cirque proper.
This structure is nodified by a major fault gzone, post dom ng,
which runs in and along the south wall of the |ower cirque
across the cirque and passes through the west and sout hwest
of the bergschrund. The strike of the sone is approximtely 240°.
The attitudes of the woleanics are consistent along the
entire north wall and grid area with a strike of between 80*
and 110° with dips froma4s® to 85° towards the northeast.
The average dip along nost of the area described is 65°.
On the northern section of the bergschrund the strike sw ngs
toward the west until they are approxinmately east-west.

The dips here reach 60° north but decrease going south along
the bergschrund to 25° until they reach the nmajor fault zone.
South of the fault zone the strike changes radically

along the bergschrund with the domnant direction NN W
The dip is low and toward the west. Along the south wall of

the cirque proper the strike swings back toward the east-west
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(300°) with decreasing dips toward the southwest. In the
sout hernnost section of the cirgue the volcanic layering ie
horizontal indicating the apex of the uplift. East of this
area the strikes swing back toward the north wth a?n aver age
attitude of330® dipping east. Along the southwallofthe
| ower cirgue area the strikes are erratic as much c%f this
zrea lies within the fault zone.

A third promnent feature of the cirgue area are north-
north westerly striking Silica-Carbonate shears which dip
gently west. The attitude of these is diverse along any one
shearwith dips up to 60° and as | ow as 10°. The overall dip
however is 35° or |ess.

ROCK TYPES

The wolcanics in the cirgue area have already been
described under Lithology. The volcanic rocks are cut by
three nmaj or intrusives.

G anodiorite I ntrudes the volcanics as a di scordant body

on the south wall where the lower cirgue area joins the
cirque proper. This intrusive lies almost entirely wthin
the major fault zone. The body is both pre- and poet-novement
as evidenced by faults both transgressing it and abutting
against it.

The coxpoeition is diverse, ranging frommonzonite to

quarts diorite with an average of granodlorite. The granodiorite
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probably represents a small cupola or finger of the underlying

| arger body.

Quartz Mnzonite-Ganodiorite dyhes and sills transgress the
voleanics along both north and south walls. The most notable
concentration of this intrusive is in the centre of the north
wall. Here the dykes strike roughly north-south and are in

pl aces conplex, bifurcating and commonly rejoining. In places
they transgress the volcanic layering and in others they swng
along it to formsills. Two north-north-east trending dyhes
are al so exposed on thiswall. In nost cases these dyhes

are post faulting although some mnor faults do cut them but
with no noticeable displacement.

On the southern wall the dyhes and sills st:r:l.‘;ke east - west,
sout heast and southwest. here the intrusives are both pre~
and post-faulting. The continuing movenent of the mjor
east-west fault eone has displaced some while others have been
displaced by low angle faults which strike north-south and
dip west and east. These faults are quite possibly related
to the major thrust fault exposed around the perineter of the

mountain and described under Regional Geol ogy.

The conposition of these intrusives i S quartz-monzonite-

granodiorite and in nmany cases greatly resenbles the granodiorite
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observed on the surface and in the dianond drill core.
The main difference is that the tabular bodies are usually
porphyritic with large (conmonly up to one half inch) phenocrysts
of potash €feldspax. These dykes are probably genetically
related to the main granodiorite. No correlation across the
cirque is possible due to the displacement by the nmajor fault
zZone .

Bagalt (Diabase) dykes and sills cut and are cut by the

previously described rocks. Only the quartz nonzonite cuts
themin places. These intrusives have no donminant attitude
and comonly occur as rather irregular, though basically
tabul ar shaped,bodies. In the grid area particularly they
tned to follow either the volcanic layering or the trend of
the mpjor fault mome. Their conposition is from b;asalt: to a
slightly acidic basalt and the grain size 48 from /very-fine
to medium Some individual dykes and others in parts have a
wel | defined sub-ophitic texture hence diabase. Many of the
| arger dykes carry a few fragments of slightly more acidic
rock. "Pink feldspar" blotches are comonly associated with
their contacts with the older weolecanica.

“Lamprophyre" dykea are commonly seen in the core and are
exposed at a few places on the surface. These dykeshave
many of the characteristics of the basalt and nay nerely

represent a finer grained variety of that rock.



23.
STRUCTURAL GEOLOGY

as nentioned previously, two major structures domnate
the cfrque area, the domng, which is one of the primry
structures of the mountain, and the major fault =zope which
trends roughly 240®. A third inportant structure is the
north-northwest striking low angle Silica-Carbonate shears.

Gher faults, mainly earlier, are related to the
regional domng. The nost promnent of these are radial
faults which appear to have been the control for nuch of
t he quartz-monzonite porphyry intrusions:. A f ew annul ar
faults al so appear to be related to this period.
mafor Fault Zone is not a single fault »but i s represented
by numerous strong steeply dipping faults. Theirdip isS
either north, south, or vertical with subsidiary gfaults at
all attitudes to form lenses or blocks which have been
differentially displaced. The zone is from ONe to- two
thousand feet wide, with an average ofone thousand. On the
western wall the Zone splits into two, the southernmost a
conpl ex zone one thousand feet wide and the northern a major
fault zone 250 feet wide. On the surface the zone runs, from
east to west, along the south flank of the |ower d acier
Gulch; through the south falls and beneath the talus on the

south side; cuts through and along the nose of the lower

cirque wouth wal | and southern grid areay and bifurcates
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beneath the glacier into the two breaks on the west wall
The fault zone does not represent one period of novenent
but rather a continuing movement which initiated at the tine
of the granodiorite intrusion and continued after consolidation,
Mbst of the novenent was prior to the deposition of the mgjor
sediments On the eastern flank of the area.  However, sone
dom ng and seme faultigg Occurred subsequently as they are
tilted toward the east, southeast and northeast and are cut
to a mnor extent by fault of the fault zone.

Evi dence in support ofthis major fault zone ares-
(1) The markeda change in attitude ofthe volcaniecs fromthe
grid area to the south wall.
(2) The change 4n trend of the quartz-nonzonite porphyry
across the cirque area.
(3) The concentration of roughly east-west trending steeply
dipping and subsidiary faults in this area.
(4) The 'high degree of*breakage" inthe rocks al ong the
south wal | .
(5) The marked ironoxide Staining on the south wall and in
the two areas on the west wall.
Hor th-Northwest 8hears have been called silica-carbonate
sheaxs al t hough not all carry silicaand/ox carbonate, but

generally they do.
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Chose examnation of the individual shears in the grid
area phcws that even within one shear they form wedges and an
anal yses of the shear attitudes strongly indicates this sane
phenonenon on the gross scale. The silica-carbonate shears are
In many cases correlatable with the north wall of the |ower
ecirque area, but no correlation can be made with the south wall

These shears are recognizable along most of the south wal
as far west as the nost southern part of the cirque although
their occurrence at this western portion is sparse. The nmain
concentration of these shearsis in the grid area and al ong
the south wall of the lower eirque area.

Subsidiary €aults trending roughly north-south and east=
west are related to these two major structures

The major thrust exposed in the perinmeter does not crop
out in the eirque area. |t cuts under and underlies this area
Whether it has an affect on the underlying stock is not known.
Joints = the main joint sets in the grid area trend 110°, dip
10°-50° § w., 30° di p 80°5-80°y and 65° di ps between 45°N and
45%

The nost significant "joints" are the quartz filled breaks

which occur in all parts of the grid area and along the lower
cirque south wall. The maxinum concentration of these "quarte

Veins" is in the southern, southwestern, and central parts of
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the grid area and along the central and western Darts of
the lower cirque south wall. In many places they reach a
density of 14 per square inch. Algo notable is the persistence
of some of these "quartz veins". \Were these occurthey have
been shown schematically on the grid area map.1 (Persistent
veins = longer than 20 feet)

The nost striking feature of these joints is their
“movement”. No one direction seems to particularly offset
others, they appear to be nutually affected. Displacenents
are as nuch as one foot but on ¢he average only a fraction of
an inch to one or two inches. The width of the veins does not
appear to have any relation to the displacenent as in nany
cases hairline veins wll have the nmaxi mum offset along them
Veins are as nuch as two inches wide but in the nmean are
between one-eighth and half an inch.

Explanation = The nost probable cause for the breakup of the

vol canics to produce this highly fractured structure is a
continued noverment of the major fault zone and the silica-
carbonate shears and the "wedges" fornmed by them. The elasticity
of the volcanics is not great and in order to conpensate for

this coupled nmovement the conpetent volcanics have fractured.
Further novenment and subsequent breakage has accounted for

this apparently conplex structure. The forces exerted on the

"wedges" by the two systens are horizontal, diagonal and
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vertical causing rotational, tensional andcompressicnal
stresses sinultaneously.

ALTERATI ON

No major alteration, such as that found at Climax or the

porphyry coppers exists in the area. The alteration present
s not generally wdespread and hears a direct relation to
the major structural breaks in the cdrque area

Epidotization i S W despread occurring as light alteration in

the peripheral areas. In these areas it is sonetines accom
panied by mnor chloritisation. In the cirque area, particularly
in the lower cirque area it becomes intense in places and is
conmonl y acconpani ed by "pink bl ot ches* of “feldspathization®.

Chloritization is in places acconpanied by anphibole (actinolite

and hornbl ende) and commonly magnetite. The nost intense
chloritisation occurs in areas of MosS2 mineralization, but

cannot be specifically tied to grade as it is often intense

when Moslg Is lowpartioularly in the granodiorite. chloritization
s to a lesser extent w deepread throughout the whole Hudson

Bay Muntain area.

Note: Irenolite is found in many of the shears, sometimes wth
associated actinolite.

Feldspathization i S not widespread. |In the core | 0gS feiaspath-
ization has been used incorrectly and should in many cases be

regarded as argiliization. This alteration represents the
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renoval of a constituent (usually Si) rather than the addition
of some. Three types of geldspathization are recogni zed.

(i) The formation of*pink feldspar® bl ot ches, restricted,
but usually associated with epidotization and/er Wth the
contacts Of pasalt and "lamprophyre" dykee. The determination
whether these are in fact "pink feldspar* must await closer
thin-section examnation.

(i) mesociatedW th silica-carbonate shears. T intensity
of alkalizatlon along these shears and their subsidiary breaks
ie directly related to the complexity, mneralization and
alteration of the shear. These zones can extend for as much
as 10 feet on either side of a shear. The width of the zones
tends to be greater en the upper bl ock of the shear. The
alteration is distinctly light pink to pink and commonly
produces a (ranul ar appearance.

(i11) Feldspathization associated with the granodiorite
intrusive. This variety is not observed on the surface but
is geen in the core. The proximity Of theintrusion Can in
many cases be detected in the voleanics adjacent to the
intrusive. A distinct increase in pinkish alkali feldspar
can be geen in theQuartz Eye Rhyolite tuff memberof the Quartz
Eye mhyolite tuff unit. This type of feldspathization does not

appear to be related to netal | i c mineralization but rather to
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the intrusion of the stock. Scme feldspathization Of this
nature i S however yreiated t 0 netal | i C mineralization inthat
the granodiorite is itsel f feldspathized and | n some pl aces
made up alnmost entirely of alkali feldspar.

"Both of these types of feldspathizations are commonly
associ ated w th silieification,
Silicification appearsasthree types. (1) As the noderate
gilicification of susceptible horisons in rocksof the quartz
Eye Rhyolite Tuff unit in the upper peripheral areas ofthe
whole area. This silicification | S n0St notable on the upper
west, southwest and southern flanks of Budson Bay Mountain.
There appears to be a distinct spatial relationship between the
apex of the uplift and this silicification, and hence its
relation to the underlying stock. This type of silicification
produces a dense bluish grey rock in the more susceptible
horizons and a distinct increase in quartz and a concom tant
lightening ofthe rock is | ess susceptible. The |atter is
commonly acconpani ed by slight argiliization. (2) This type
I's, like the thirdtype offeldspathization, i Nntense in the
proximity Of the intrusion and 4s al SO undéubtedly associ ated
with metallic mneralization. The presence of"toe much"
quartz In the rooksof the QuartzBye Rhyolite Tuff member

adj acent to the granodiorite in the stock, indicates its source.
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The granodlote 4 also in places highly silicified, shown
by .a distinct increase in the silica content, a |ightening
of the rock, and a nore dense rock in places indicates a
later silicification.

The same is true for the Quartz-Eye Rhyollte Tuff menber
as described In the preceding paragraph. The intense silicific-
ation of the susceptible horizon of +this menber has produced
a dense white *"porcellaneous" rock which shows a minimum
amount of fracturing. The fractures found in adjacent layers
not porcellanized appear to have been healed by the introduced
silica. This in itself is excellent evidence of subsequent
silicification. (3) Ssilicification of the andesite fragmentals
is noticeable in the southwestern part of the grid area and
along the adjacent lower cirgque south wall. This has produced
a lightening of the rock and a noticeable Increase in the quartz
content. The light Gey Andesite Fragmental member My in
fact be ,a silicified Variety of the Andesite Fragnental member.
Quartz \eins may in part be considered as gilicification. In
places there 4s a definite lightening of the rock adjacent to
them and quartz can be recognized as part Of the cause in gome.
Most veins are howewver cleanly bounded by the country rock
on the surface although in the core there 48 a definite
| mpregnation In many cases. This effect however only extends 5

for fractions of an inch.
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A noticeable increase in the number of quartz veins can
he seen in the southwest pert of the grid area and on the
adj acent wall.

Argillization and |eaching (the renmoval rather than addition
of material) is most evident both in the southwestern part of
the grid area amd the adjacent wall, and more particularly

in the core. On thesurfacethis alteration is controllea by
fractures, hairline in places, and by the "bedding pl anes”

of the wvolecanics. The layers are made more evident by the
contrast produced by this alteration. The &f£fect of these
fractures sonmetines extends up to one foot. The £feldspars
becane c¢loudy and stand out in greater contrast.

In the core the breakdown of the f£feldspars is more obvious
in places becomng so intense that the rock becomes earthy in
appear ance.

Mote: Mst intense alteration occurs associated wth
breaks. Apartfromthe regional epidotization ahd chloritigation,
and silicification, alteration is localized, occurring most
commonly with the major £aalt zone and with silica~-carbonate

shears.

Dr. MA Klugman

Per: i;z;lf%;22%¢ﬁﬁza9%4gu Prof. Eng. B.C. #2922

(CLI MAX MOLYBDENUM (B.C.) LTD.
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SCHEDULE OF MINERAL CLAIMS
HELD UNDER OPTION BY CLIMAX MOLYBDENUM (B.C.) LTD.

February 18, 1963.

Caim Record Tag Record
Group NO. No. No. Date
CGoat J- 47 15945 447379 Sept. 17/62
" J-45 15943 447377 "
" J-43 15941 447376 n
" J=-41 15939 447374 "
" J-39 \ 15937 447372 "
u J-37 15935 447370 "
" J-35 15933 447368 "
" J- 36 15934 447369 "
H J-38 15936 447371 "
" J-40 ] 15938 447373 "
" J-42 / 15940 447375 "
" J-44 15942 447381 n
" J-46 15944 447380 "
i J-48 15946 447378 "
" J-33 15931 447350 "
" J-31 15929 447348 i "
" J-29 15927 447346 | u
" J-27 15925 447344 "
" J-25 15923 447342 "
“ J-23 15921 447340 "
Beaver J-21 15919 447332 Sept. 17/62
" J-22 15920 447333 "
" J-24 15922 447341 "
" J- 26 15924 447343 "
" J-28 15926 447345 "
. J-30 15928 447347 "
) J-32 15930 447349 "
. J-34 15932 447351 "
n T- 48 15946 447378 n
" T47 15945 447379 "
" T- 46 15944 447380 "
" T- 45 15943 447377 "
N H 12 Br. 15865 447249 Sept. 5/62
. H11 m 15864 447250 "
" T-44 15963 447395 Sept.19/62
" T-43 15962 447396 "

T-42 15961 447393 H
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No,

15960
15959
15958

15976
15977
15978
15979
15981
15962
15983
15984
15985
15951
15952
15953
15954
15955
15956
15957
15980
14608
14540
14541
14542
14543
14544
14545
14546
14547
14548
14561
14562
15861
15862

14609

Tag
No.,

447394
447391
447392

447313
447316
447325
447324
447315
447338
447337
447328
447327
447384
447366
447315
447388
447387
447390
447309
447326
439169
439101
439102
439103
439104
439105
439106
439107
439108
439109
439122
439123
447242
447243

439176
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Record
Dat e

Sept.19/62
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Sept.20/62
Feb. 26/62
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Group

Coyote

Claim
No.

M 10
M-11
M-12
M-13
M-14
M-15
M-16
M 17
M 18
M 19
Mz20
M-21

Record
No.

14549
14550

14551

14552
14583

14554
14555
14556
14557
14558
14559
14560

Tag

No.

133117
439112
439113
439114
439115
439116
439117
439118
439119
439120
439121

34.

Recor d

Dat e

Feb.

26/62



Note —

Base map from uncontrolled narrow angle photo mosaic.

B.C. Forest Service, /960
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