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%‘ b 1 Geological mapping of the Hudson Bay Mountain claim

3 groups was conducted for Climax Molybdenum (B.C.) Ltd., by
F Dr. M. Klugman (Asst. Professor of Geology, Colerade School
] of Minea). The work was performed under the supervision of
] R. E.Anderson, Prof. Eng. B.C. Mo. 2922, who is permanently
] employed as a geologist by American Metal Climax, Inc.

GEOLOGICAL MAPPING EXPENDITURES
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Project Geologist Dr. M. Klugman June 1l0-Sept. 1
Geoclogist C. L, Smith June ll-Sept. !
Geologist R. McMillan May 1 -0Oct. 2
Assistant D. Varley May l4-Sept, 9
Assistant D. Goodbrand May 14-Sept. 6
. Expenditures
| Dr. M. Klugman $3,240.00
Cs L. Smith @ $525.00/mo. 1,738.00
R. McMillan @ $450.00/meo. 2,383.00
D, Varley @& $300.00/mo. 1,178.00
D. Goodbrand@® $300.00/mo. 1,164.00
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REGIONAL GEOLOGY

GENERAL GEOLOGY

In mapping previously undifferentiated volcanics,
particularly where a great thickness of volcanics exists,
it is necessary to try and break down the rock-types into
mappable unite in order to_!ﬁlly understand the geology
and structure.

Apart from the intrusive rotks and the overlying sediments,
eleven recognizable units were seen on Hudson Bay Mountain.

In some the units were uniform and of one upicific rock-type

-{Unit F - limestone), but in most each unit composed an

assemblage 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 most cases on Hudson
B Mountain a repeating or predominant member of l.unit was
tl@ most reliable criterion. Other features such as being
tz-rich or quarts-poor rocks were helpful characteristics
in some places. In one particular case the colour is
distinctive. It must be noted that the characterizing member
in some cases is not necessarily the most abundant member,
but rather the most distinctive.
LITHOLOGY |
The units described are based entirely upon megascopic

examination and field chnractoriiticn.
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Unit A is primarily a greenish-grey, massively bedded
fine- to coarse-grained tuff, in places fosslliferous.
Sedimentary interbeds of argillaceous and well defined limestone
horizons occur throughout the exposed parts of the unit.
The most prominent feature of the unit is the abundance of
foesils with beds of Mesozoic belemnite guards up to five feet
thick. Also present are pelecypods, brachiopods and plant leaves.

Because of the fineness of the ash the rocks have a dense
massive appearance giving them the appearance of flows. Bedding
is only observable vhere sedimentary interbeds cccur.

Unit B is 2 greyish-purple to reddish-purple, massive,
crystal tuff, The distinguishing characteristic of the unit
is the presence of potash feldspar phenocrysts varying from
sub-microscopic to one-quarter inch long. The unit contains
scattered elliptical to circular ‘fouil" remains up to four
inches in diameter. They are composed entiraly of calcite
and some faint interpnal structures can still be recogniszed.
Some graded fragmental and ash beds are the ouiy recognizable
bedding. Parts of this 1n.rm: are definitely of subagqueous
deposition,

The contact of Unit B with Unit C is gradational over
about 200 feet, and is defined by the gradation from purple

tuffs (b) to bright red tuffs of Unit C.
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Unit C is the most striking unit in the area. It is a
bright red, massive, fine- to ccarse~grained tuff composed of
white and pink feldspar crystals in a fine hematitic ground
mags. The crystals are from one-sixteenth to three-eighths

of an inch long. Because of the uniformity of the colour the

- hematitic groundmass is apparently pr:l.nty.‘ and not the result

of later alteration. Scattered beds of lithic ash occur
throughout the section.

Unit D is a dark purple, well bedded, lithie, confu-
lapilli tuff sequence. The recurrence of the well-bedded
purple material is its most distinctive feature. The rest of
the unit is compooed of diverse tuffs. Tha lithic fragments
are commonly rounded, volcanics with qudﬁ boddl.nq 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 gives it an agglomeritic appearance. The
matrix is most commonly purplish, dense and fine-grained.

‘ Unit E a distinctive marker bed, is a greyish-green, well
layered fine- to coarse-grained sequence of tuffs, usually
less than 200 feet thick. The layering is the result of an

- alteration of fine and coarse material, commonly u_hud.nq

graded bedding and cross-bedding. The thickness of the unit
\s diverse and the unit is in places m. Its ﬁnxlymg
nuot' may represent a minor disconformity.



e T SRR

4,

Unit F is composed of a diverse variety of limestones.
In the northwest gection of the area, bioclastic and aphanitic
types are most commeon. Theee limestones are grey-blue, well
bedded and contain mainly pelecypod fragments. The unit is
less than 100 feet thick here.

Iin the southwest part the limestone is more diverse in
composition and is thicker. Its composition ranges from an
aphanitic, dolomitiec variety to the more abundant finely
bedded aphanitic limestone. The upper part of this unit is
composed of a volcanic breccia of gresen and black volcanics

in 2 groundmass of calcite. The calcite makes up 40 to 50

per cent of the breccia. This member also occurs as a much

; " thinner horizon at the base of the unit in the northwest part.
Unit G is one of the mit variable types observed. Its

diagnostic characteristic is the recurrence of dark purple to

black, amygdaloidal basic flows which are rarely porphyritic.

Amygduies are commonly calcite filled. Most of the interbedded

material is either a dense purple tuff, a brownish-grey
porphyritic diopside bearing flow, or diverse tuffs,

Unit H is composed of a variety of dense flows and lithic
erystal tuffs. The unit occurs in the northern, southwestern,
and soﬁthcrn parts of the area. The distinguishing member is
a finely layered felsitic flow rock with layers about one-
eighth of an inch thick. The next most abundant member is a
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commonly purple or black “trachyte" flow contun:.nﬁ feldspar
ﬁhnnoatyatu. Minor interbeds of dark coloured flows are
also 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 lapilli. Fragments
as large as six feet across were observed but are usvally more
in the range of one half to two inches.

Unit I underlies the greater portion of the scuthern part.
It consiets of a nondescript pyrocinutic composed of volecanic
material of all conceivable sizes and compositions. Its inmt

characteristic features are ite diverse composition and a

notable quartz deficiency.

is described in detail in

Granodioxite is buff, grey to pinkish, fine- to medium-
grained and most commonly hypidiomorphic granular. The
composition is diverse, ranging from guartz monzonite to

quartz diorite with an average of granodiorite. It is exposed

‘in the northwest part of the area and in the cii'que area.

liorite) in many cases greatly
resenbles the granodiorite observed on the sgurface and in the

diamond drill core, and is probably genetically related to
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the massive granodiorite. This rock occurs entirely as
dykes and lil].l._ The main difference is that the tabular
bodies are usually porphyritic with large (commonly up to
one half inch) phenocrysts of potash feldspar. Nowhere does
it approach the dicritic phase observed in the granodiorite,
but within the range qm: mongonite-granodiorite its
composition is in places diverse. The rock is most commonly
light grey weathering to a light pink., It is fine~ to medium-
grained, slightly ophiti¢- in places but usually hypidiomorphic
granular.

Basalts (Diabage) occur throughout the whole area and were
variously called greenstone, basalt, diabase and lamprophyre.
They occur as rather irregular, but basically tabular shaped

ies as dykes and sills. Their composition is from basalt

a slightly acidic basalt and the qxahi-nl.u uuz:a- very-
fine to medium. They are dnrk_ green to green-black. Soms
individual dykes, and others in parts, have a well defined
sub-ophitic texture, hence the name diabase. Many of the
larger dykes carry a few fragments of slightly more acidic
rock. "Pink feldspar" blotches are commonly associated with
their contacts with the older volcanics.

~lamprophyre” dykss have many of the characteristics of
the fine-grained basalt and may nreiy repregent a finer
grained variety of that rock.
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BEGIONAL STRUCTURE

The geologic structure of the map area can be considered
as three distinct gtructural blocks uipu-aud by t\n faults,
The western block lies to the west of a steeply dipping
north-south trending fault and is made up of the overturned
units A, B and C. The second major block underiies an extensive
thrust-fault, which is exposed in the central, south, southeast
lndnorthmenlm. This second block is exposed around
the perimeter of the thrust and underlies the rest of the
mapped area except wast of the steeply dipping north-south
fault. The lighology of the second block is diverse comprising
units D, E. P, G. H, and X. The third blocl; lies n_bova the
thrust fault and is made up almost entirely lof Quartz Eye
Y ' Rhyolite Tuff unit,. squQnts overlie the Quartz Eye lﬂlyoll.tc
Tuff in the north and east.

A dowe with its apex just south qf the southernmost part
of the cirque proper, is probably the most important structural
feature. The dome is probably the result of the intrusion of
a granodiorite cupola in this part. A cupola is indicated
because the overall doming appeare to be fairly wide-spread
with the main pluton better exposed to the wést of the present
map-area. Further, the exposure of two small granodiorite
bodies, one in the cirque area and the other in the northwest
part, tends to confirm this overall structure. The doming
is probably the main feature which controlled and caused most
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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 1
mountain, and also the "block fault” structures in the .
southwest part, Most important is its probable role in the
development of the major h_,u:l.t zone (-t;tnu roughly east-
wast in the cirque area) and the flat lying silica-carbonate |
shears and their mtt#md movement. Evidence in support of
the apex of the dome is the flat attitude of the volcanics
in this southern part as contrasted with the increasing dips
(up to 70°) away from it.

The weatern block has as its most striking features two
iu-gn overturned feolds which are separated by a steeply
dipping east-west trending zone of intense shearing. The
northern most fold is spectacularly exposed on & cliff in the
wegstern part of the map area. The hinge line plunges at
approximately 20 degrees north with the overlying limb 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 superimposed. Whether
this can be considered as simply a syncline or part of f‘hn
domal uplift cannot be entirely established at present.
The attitude of the beds in the southern half of the western
block indicate a similar structure with the plunge toward
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Because the overturned limb is exposed at a lower
elpvation than in the northern structure, movement along the
steeply dipping shear dividing the area must have been such
that the southern block was dropped. There is also evidence
that a rotational movement accompanied the folding and faulting.

The steep bounding fault appears to be along a "hinge line”
of a deformational structure which might have been an anticline,
monocline or a major warp related to the doming. m writer
balieves that, whatever thes exact nature of this structure, it
is related to the doming. The movement of the second block
relative to the western block is up as it has older beds exposed
at a higher elevation in many places.

Ihe second block is composed of units, D, E, F, G, and H
in the northwestern and northern parts of the map area., The
beds are most commonly steeply dipping in a northerly direction.
These volcanics are intruded in t& northwest by a granodiorite
stock and numerous lamprophyre dykes. Numerous guartz monsonite-
ﬁmodiortu dykes cut these units and have a regiomal m
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 I is exposed in the
southern and southwestern parts. '



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 leaves the area in
the north centre., The thrust fault is well defined throughout
most of ite length and appears to ba the product of movement
along an unconformity which separates the -Quarts Bye Rhyonta
.'mf.f Unit from the underlying units. Tha most notable feature

the relationship between the underlying units and the over-
1 unit is that nowhere does the thrust transect one unit
in spite of the great thickness of some of the units. Also,
the attitude of the 1ny~arinq in the Quarts Eye Rhiyolite Tuff
unit is gently dipping whereas the underlying units are
commonly intermediate or steeply dipping. For this reason the
writer believes that the prime control of the thrust fault is
an unconformity. In one place there is a subsidiary thrust
which exposes units of the second block in the underlying wedge.
mmuoctummmduumwo&mo!momu
Eye Rhyolite Tuff unit. Nowhere is the Quartz Eye Rhyolite unit
exposed below the thrust.
EADIAL FAULTS

. Numerous cliff walls expose radial faults which converge
approximately on a poi.ﬁt in the southern part of the cirque.
The displacement in many is luil, and they may have been the
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product of rotation and tension with the axis of rotation
located fairly close to the cirque. Many of the faults ahould
more correctly ba considered as imbricate zones with differential
movement of "blocks" within the zones accounting for the total

movement, This differential movement is seldom more than

| 80 feet although the Gomposite may total hundreds of feet.

This type of movement along the radial faults tends to
confirm a domal uplift. The development of tensicnal “small®
movement faults in competent rocks can adegquately compensate
for the space increase produced by the intrusion of a body
below the volcanics.

MAJOR FAULT ZONE

This zone is desaribed in more detail in Section II,

It has been traced out into the peripheral areas of the

mountain.
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BECTION II
CIRQUE AREA

LITHOLOGY
The only volcanic unit exposed in the cirque area is

the Quartz Eye Rhyolite M! unit. The unit is typified by

| the presence of quartz eyes 1n nearly all members including
the most basic. Certain horizons within the members do not
always contain quartz eyes, however, 80 per &nt of all
mrc have this diagnostic feature.  The most distinctive
members of the unit are the two rhyolite members, which occur
periodically throughout as comparatively narrow (usually up
to 100 feet thick) layers. The most distinctive members of the
unit are the two rhyolite members, which occur periodically
throughout as comparatively narrow (ﬁaually up to 100 feet
thick) layers. The most extensive occurrence within the
section is at the top of the section as cbserved in the field,
vhere the two rhyolitic members reach & thickness of over
1,000 feet. Whether this represents the top of the unit is
unknown .

The stratigraphy of this unit as determined from the
north wall of the eirque area, the grid area and the back of
the mountain (west and southwest sides) im as followss - (It
must be remenbered that volcanic segquences by the very nature

o! their occurrence very commonly are erratic and discontinuous) .
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Thickness in excess of 3,000 feet.
PENCIL LINE RHYOLITE

This menber is one of the two youngest members of the
wnits ‘dn e orid BEOR 1t 18 the youngslt WNile ismedistely
adjacent, on the north wall, 1t' is the second MIt. In
order to f£ind the reason for this reversal the contacts were
closely cu;nin.d to determine whether they were fault contacts.
On the north wall this possibility remains but in the grid area
it can definitely be established that there is no break along
the contact and that in fact they are gradational into one
another .

The Pencil Line Rhyolite is a white to pink very finely
bedded tuffaceous rhyolite. The beds are commonly highly
contorted and may clnm their strike through 90° over distances
of less than 20 feet. A few fragments m occasionally present.
Lenses and layers of the massive Quartz Eye Rhyolite are present
in places. In aspite of the contortions the overall attitude in
any one area is constant.

This member is far less wide-spread and appears to be
confined to the north side of the lower cirgue area, It has
not been recognized in any of the 1961 and 1962 diamond

drill cores.



This member is the most wide-spread of the rhyolite.

Its thickest section is near the top of the unit, although it
occura as narrower layers throughout the gection and forme
the marker bed at the observed foot of the unit. It is a light
grey to white, fine- to medium-grained rhyolite fragmental
although in places it intrudes the older members and also occurs
as a lava to a minor extent. Its most diagnostic features is
the presence of guarts eyes uhinh‘ in places make up 30 per cent
of the rock and are up to one-eighth of an inch in some places.
The Quartz eyes are not always ocbvious but in all cases leaching
with HF has shown their presence. The fragments present are
mogt commonly acid-intermedliate to acid in composition but more
hﬁlm fragments commonly occur. layering is sometimes present
but the rock is wmost commonly magsive. lenses and restricted
layers of other members can occur.

Thie rock-type appears to be particularly susceptible to
‘alperation as it is commonly silicified and/or argillized to

se extent. However, this may lm be dAue in part to the

that it is most commonly in contact with the later grano-
diorite stock which Mrm- the southern and eastern sections
| Of the map area. Furthermore mich of the observed member has
too high a quarts content to be a primary igneous rock. Two
~ types of "porcellansous” rhyolite occur in this member.



:Mm,mmutmmuwuum. Mtn“
greyish rock which ocours in layers of diverse mmm&u
the member and is 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 southwastern parts of the mountain, is dense bluish-
grey and may be the appearance of the rock prior to alteratiom.
This variety is also observed in the core, It can be trabed over
several hundred feet on the surface as distinct layers, and in
all probability has already become partially silicified as the
guartz content im too high for a primary ignecus rock.

Contacts between the “"porcellaneous” horizons and the
adjacent gquartsz eye rhyclite are commonly gradational.

This mesber oocurs throughout the unit but is most prominent
in this upper part. The layering is well defined, consisting of
light grey and grey layers from one inch up to 18 inches thick.

- From megascopic examination both parts have the same or similax

composition, the main difference being the amount of mafic
minerals present. Fragments are not as notable as in the
lowar members. |

The rock is fine- to medium-grained and andesitie in
compogition, This m makes up a relatively small part of

tha section.
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The breccia forms a relatively m:u. part of the unit, but
is fairly widespread. The thickest occurrence is immediately
below the Well Layered Andesite FPragmental. It is composed of
large (half inch or larger) angular, abundant fragments, mainly
intermediate to basic in composition, in a fine~ to medium-
grained andesitic groundmass. Quartz eyes are sometimes present.
Immediately underlying the breccia another horizon of well
layered andesite is commonly present. Further work may indicate

that these two meémbers should be considercd ap one.

‘uu of the following members are fundamentally andesitic
in composition although they may range from dacitic to basaltic.
Each however can be recognized as distinct layers with slightly
gradational contacts in wany places. Together they represent
ovar 75 per cemt of the unit and are not restricted to any
position within the unit. However, in the lower cirgue and
grid areas their segquence is relatively aohuistant, and that
seguence is given below.

A.'I.:l of the following members are layered to diverse extent,
but none approach the clarity of layering of the Well Layered
Andesite Pragmental.

This member is composed of intermediate to basic fragments,
making up abeut 25 to 35 per cent of the rook, in a groundmase
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of fine-grained andesite which commonly contains quartz eyes.
The Andesite Fragmental makes up over 50 per cent of the unit,
and the presence of gquartz eyes is ite main Vd.tlti.nquuhi.nq
feature. The underlying unit, Nondescript Tuff, is notabiy
quartz deficient. Layering in this unit is weak but never-tho-
less still discernable in many places. In the grid area the
layering has been accentuated by alteration which, particularly
in the southwestern section, has been controlled by the lines

of weakness represzented by the interbeds of the fragmental.

The Andesitlic Basalt Fragmental is a glark gro?, fine-grained,
andesitic basalt with few fragments. Because of the lack of
tziqunts it might 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
usually occurs as narrow, (up to 30 feet) elongate layers in
the Andesite Pragmental., In this form it can easily be
mistaken for a sill. These layers and lenses occur throughout
all of the andesitic members of the unit. Lapilli structure
is commonly observed, however their attitudes do not necessarilv
correspond to the attitude of the member.
BASALTIC ANDESITE FRAGMENTAL

This member is & slightly less basic rock than the

previous membexr and contains far more fragments. The fragments
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are intermediate to basic in composition and the groundmass

is grey and medium-grained. Layering is discernable with some
layers having far larger fragments than those adjacent.
Lapilli structure is also present in places. This member is

commonly found interbedded with the Andesitic Fragmental,

and is widespread.

This member represénts a layered phase of andesite
fragmental with layering distinct and traceable over several
hundred feet, but not the sharp distinct layering of the well
Layered Andesite Fragmental. The layering in the southern
“f“ portion of the grid area has definitely been accentuated by
subsequent alteration. The composition of the rock is the same
as that of the Andesite Fragmental and it ig from grey to
dark grey.

LIGHT GREY ANDESITE FRAGMENTAL

The light grey Andesite Pragmental represents a more
#iliceous variety, probably dacitic in composition. Its
proximity to a major fault may account !or the higher quartsz
content and th; slight argilliuttc;n. The occurrence of this
menber throughout the cirque area is spotty, and it may
represent an altered variety of Andesite Fragmental. The

== presence of quartz eyes in this member is notable giving

n
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gupport to it being an alteration product rather than a
primary rock type.
GENERAL GEOLOGY
Two major structures are present in tha cirque area.
The firet and probably the major structure of the mountain
is n!hctoﬁ in the attitudes of the volcanics exposed in
the cirque area. These attitudes indicate doming with the
apex of the uplifted area juli: south of the cirque proper.
m- structure is modified by a major fault zone, post doming,
vwhich rung in and along the south wall of the lower cirque
acroes the cirgue and passes through the west and southwest
of th- hofgnc‘hxund. The stiike of the cons i3 approximately 240°.
The attitudes of che volcanics are consistent along the
. entire north wall and grid area with & ntrike of between 80°
and 110° with dips from 45° to 85° towards the northeast.
The average dip along most of the area described is 65°.
On the northern section of the bergschrund the strike swings
toward the west until they are approximately east-west.
The dips here reach 60" north but decrease going south along
31:1» bergschrund to 25° until they reach the major fault zone.
South of the fault zone tin etrike changes radically
 along the bergschrund with the dominant direction N.N.W.
The dip is low and toward the west. Along the south wall of

the cirque propexr the strike swings back toward the east-west
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(300°) with decreasing dips toward the southwest. In the
southernmost section of the cirgque the volcanic layering is
horizontal indicating the apex of the uplift. East of this
area the sgtriker swing back toward the north with an average
attitude of 330° dipping east. Along the south wall of the
lower cirgue area the strikes are erratic as much of thig
trea lies within the fault zone. |
A third prominent feature of the cirque area are north-
north westerly striking sSilica-Carbonate shears which dip
gently west. The attitude of these is diverse along any one
shear with dips up to 60° and as low as 10°. The overall dip
however is 35° or less.
ROCK TYPES
l The volcanics in the cirque area have already been
described under Lithology. The veolcanic rocks are cut by
three major intrusives.
Granodiorite intrudes the volcanicg as a discordant body
og the south wall where the lower cirque area joins the
rque prépnr. This intrusive lies almost entirely within
the major fault zone. The body is both pre- and post-movement
as evidenced by faults both transgressing it and abutting

against it.

The composition is diverse, ranging from monzonite to
quartz diorite with an average of granodiorite. The granodiorits
: Y
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probably represents a small cupola or finger of the underlying

larger body.

¢ dykes and sills transgress the

volcanics along both north and south walls. The most notable
concentration of this intrusive is in the centre of the north
wall. ﬁnn the dykes strike roughly north-south and are in
places complex, bifurcating and commonly rejeining. In places
they tranagress the volmic layering and in others they swing
along it to form sills. Two north-north-east trending dykes
are ilno exposed on this wall, In most cases thase dykes

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

On the southern wall the dykes and pills strike east-west,
southeast and southwest. liare the intrusives are both pre-
ﬂ post-faulting. The oontinuim movemeént of the major
sagt-west fault zone has displaced gome while others have been
dilpla&d by low angle faults which strike north-south and
' dip west and east. These faults are guite possibly related
ta the major thrust fault exposed around the perimeter of the

tain and described under Regional Geology.

The composition of these intrusives is quartz-monzonite-
granodiorite and in many cases greatly resembles the granodiorite
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cbserved on the surface and in the diamond drill core.
The main difference is that the ti.bulg:hodl.u are usually
porphyritic with large (commonly up to one half inch) phenocrysts
of potash feldspar. These dykes are probably genetically
‘related to the main granodiocrite. MNo correlation across the
cirgue is possible due to the displacement by the major fault
gone .
Bagalt (Diabape) dykes and sills cut and are cut by the
previously diicrihod rocks. Only the quartsz monzonite cuts
them in places. These intrusives have no dominant attitude
and commonly occur as rather irregular, though basically
tabular shaped,bodies. In the grid area particularly they
tned t> follow either the volcanic layering or the trend of
the major fault sone. Their composition is from basalt to a
slightly acidic basalt and the grain sise is from very-£fine
to medium., Some individual dykes and others in parts have a
rell defined sub-ophitic texture hence diabase. Many of the
rgar dykes carxy a few fragments of slightly more acidic
rock. "Pink feldspar" blotches are commcenly associated with
their contacts with the older volcanics.
,'_'mmm:_ dykes are commonly seéen in the core and are
exposed at a few places on the surface. Thase dykes have
many of the characteristics of the bagalt and may merely

represent a finer grained variety of that rock.
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As mentioned previcusly, two major structures dominate
the cirgque area, the doming, which is one of the primary
structures of the mountain, and the major fault zone which
trends roughly 240°. A third important structure is the
north-northwest striking low angle Silica-Carbonate shears.

Other faults, m:.y earlier, are related to the
regional doming. The most prominent of these are radial
faults which appear to have been the contrxol for much of
the qurtl-muntu Pﬂrphyr?‘ 1ntm.tonu. A fow annular

faults also appear to be related to this period.

Major Fault Zone 4ie not a single fault but is represented

]

by numerous strong steeply dipping faults. Their dip is
@ither north, south, or vertical with subsidiary faults at
all attitudes to form m- or blocks which have been
Mttomttally displaced. The zone is from one to two
thousand feet wide, with an average of one thousand. On the

western wall the zone splits into two, the southernmost a

complex 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 lower Glacier
Guleh; through the south falle and bensath the taluz on the
south side; cuts tbtouqh and along the nose of the lower
Grvh ¢outh wall and southern grid areay and bifurcates

%
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beneath the glacier into the two breaks on the west wall.
The fault sone m not represent cne period of movement
but rather a comtinuing movement which initiated at the time
of the urwarlu intrusion and continued after consolidation.
Most of the movement was prior to the deposition of the major
| sediments on the eastern flank of the area. However, some
doming and some faultigg occurred subsequently as they are
tilted toward the east, southeast and northeast and are cut
to a minor extent by fault of the fault sone.
Evidence in support of this major fault zone are:~
(1) The marked change in attitude of the volcanics from the
Qgru area to the south wall.
. (2} The change in trend of the quarta-monzonite porphyry
across the cirque area. '
(3) The concentration of roughly east-west trending steeply
dipping and subsidiary hu).ﬁl in this area.
(4) 'nu high degres of "breakage” in the rocks alony the
south wall.
(5) The mk.d iron oxide staining on the south wall and in

the two areas on the west wall.

have been called silica-carbonate
shears although not all carry silica and/or carbonate, but

rally they do.
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Close examination of the individual shears in the grid
area shcws tﬁlﬁ evean within one shear they form wedges and an
analyses of the ghear attitudes strongly indicates this same
phenomenon on the gross scale. The silica~carbonate shears are
in many cases correlatable with the north wall of the lower
cirque area, but no correlation can be made with the south wall.'

These shears are recognizable along most of the south wall
az far west as the most southern part of the cirque although
their occurrence at this western portion is lmu. The main
concentration of these shears is in the grid area and along
the south wall of the lower cirque area,

Subsidiary faults trending roughly north-south and east-
west are related to these two major structures.

The major thrust exposed in the perimeter does not cxop
out 1n the cirque area. It 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 tremd 110°, dip
10*-50° g .w,, 30 dip 80°5-80°N and 65° Aips between 45°N and
45%s. ' |

& 'rla.-nit significant “joints" are the quartz filled breaks
which oum in all parts of the grid area and along the lower
| cirgque south wall. 7The maximum concentration of these “quarts

veins® ip in the southern, iouthwi-m.:n, and central parts of
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the grid area and along the central and western parts of

“thl lower ci:qui south wall., In many places they reach a

density of 14 per square inch. Also notable is the persistence
~ of some of these "quartz veins®. Where thesé occur they have
! been shown schematically on the grid area map. (Persistent
nm = longer than 20 feet)

The most striking feature of these joints is thll.r.

- "movement”. No one direction seems to particularly offset
others, they appear to be mutually affected. Displacements

‘are as much as one foot but on the average only a fraction of
an inch to one or two inches. The width of the veins does not

: b : appear to have any relation to the displacement as in many

l cases hairline veins will have the maximum offset along them.
,Veins are as much as two inches wide but in the mean are
between one-eighth and half an inch.

 Explanation - The most probable cause for the breakup of the
volcanics to produce this highly fractured structure is a
continued movement of the major fault zone and t;ﬁo silica~
caxbonate shears and the "wedges” formed by them. The elasticity
of tha volcanics ie not great and in order to compensate for
this ?mphd movement the competent volcanics have fractured.
Further movement and subseqguent hruhco has accounted for
this apparently complex structure. The forces exerted on the
"wedges"” by the two sysitems are horizomtal, diagonal and

-
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vertical causing rotaticnal, tensional and compressional
stresses simultaneocusly.

ALTERATION

No major alteration, such as that found at Climax oxr the
porphyry coppers exists in the area. The alteration present
18 not generally widespread and bears a direct relation to
the major structural breaks in the cirque area.
Epidotizstion is widespread occurring as light altaration in
the peripheral areas. In these areas it is sometimes accom-
panied by minor MOrtt:lutlon; In the cirgue area, particularly
in the lower cirque area it becomes intense in places and is
commonly accompanied by “pink blotches" of "feldspathization®.
Chloritigation ie in places accompanied by mhiho;.o {(actinolite
and hornblende) and commonly magnetite. The most intense
chloritization ccours in areas of MoS2 mineralization, but
cannot be ah.ciumny tied to grade as it is often intense
wheh MoSy is low particularly in the granodiorite. Chloritisation
is to a lesser extent widespread throughout the ul;oh Hudson
Bay Mountain area. '
Note: Tremolite is found in many of the ghears, sometimes with

asgociated actinolita.

Feldgpathigation 18 not widespread. In the core lous feldspath-
' ization has been used incorrectly and should in many cases be
nrum ag argillisation. This alteration represents the



removal of a constituent (usuvally 8i) rather than the addition
of some. Three types of feldspathization are recognized.

(1) The formation of "pink feldspar® blotches, restricted,
but usually associated with epidotisation and/or with the
contacts of basalt and "lamprophyre" dykes. The determination
wvhather these are in fact “"pink feldspar” must await closer
thin-section esxamination.

) (11) Associated with silica-carbenate shears. The intemsity
‘ of alkalization along these shears and their subsidiary breaks
directly related to the complexity, mineralization and

ration of the shear. These zones can extend for as much
as 10 feet on either side of a shear. The width of the zones
7 tends to be greater on the upper block of the shear., The
3 ;"?‘_"_" alteration is distinctly light pink to pink and commonly
produces a granular appearance.
(i11) Peldspathization associated with the granodiorite
intrusive. This variety is not observed on the surface but
is seen in the core, The proximity of the intrusion can in
many cases be detected in the volcanics adjacent to the
intrusive. A distinct increase in pinkish alkali feldspar
can be seen in the Quartz Eye Rhyolite tuff member of the Quart:z
Bye Rhyolite tuff unit. This type of feldspathisation doss not
appear to be related to metallic mineralization but rather to
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the intrusion &f the stock. Some feldspathization of this
nature is however related to metallie mineralisation in that
the granodiorite is ‘tself feldspathised and in some places
made up almost entirely of alkali feldspar.

Both of these types of feldspathizations are commonly
associated with silicification.
Bilicification appears ap three typu.- (1) As the m:at.
gllicification of susceptible horisons in rocks of the OQuartsz
Eye nhjont- Tuff unit in the upper peripheral areas of the
whole area. This silicification is most notable on the upper
weet, southwest and southern flanks of Hudson Bay Mountain.
There appears to be a distinct spatial relaticnship between the
apax 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 guartz and a concomitant
lightening of the rock is less susceptible. The latter is
commonly accompanied by slight argillisation. (2) This type
is, like the third type of feldspathimation, intense in the
proximity of the intrusion and is also unddubtedly associated
with metallic nimuiintion. The ﬁma of "too much"
guartz in the rocks of the Quartz Bye Rhyolite Tuff member

adjacent to the granodiorite in the itouk, indicates its source.
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The granodiote is also in places highly silicified, shown
by a distinct increase in the silica content, a lightening
of the rock, and a more dense rock in places hidiutu a
later silicification.

The same is trus for the Quartz-Eye Rhyolite Tuff member
as described in the preceding paragraph. The intense silicific-
ation of the susceptible horizon of this menber has produced
- & dense white “porcellaneous” rock which shows a minimum
amount of fracturing. The fractures found in zdjacent layeérs
not porcellanised appear to have been healed by the introduced
silica, This in itself is excellent evidence of subsequent
silicification. (3) Silieification of the andesite fragmentals
is noticeable in the southwestern part of the grid area and
lulumg the adjacent lower cirque south wall., This has produced
a lightening of the rock and a noticeable increase in the quartz
content. The light Grey Andesite Fragmental member may in
fact be a silicified variety of the Andesite Fragmental membar.
Suartez Veing may in part be considered as silicification. In
places there is a definite lightening of the rock adjacent to
them and gquarts can be recogniszed as part of the cause in some.
Most veins are however cleanly bounded by the country rock
on the surface although in the core there is a definite
impregnation in many cages. This effect however only extends

for fractions of an inch.
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seen in the southwest part of the grid area and on the
adjacent wall.
Argilligatiop and lsaching (the removal rather than addition
of material) is most evident both in the scuthwestern part of
the grid area and the adjacent wall, and more particularly
in the core. On thi surface this alteration is controlled by
fractures, hairline in places, and by the "bedding planes®
of the volcanics. The layers are made more evidgnt by the
contrast produced by this alteration. The éffect of these
fractures sometimes extends up to one foot. The feldspars
became cloudy and stand cut in greater contrast.

In the core the breakdown of the feldspars is more obvious
in places becoming €0 intense that the rock.hico-ll esarthy in
appearance.

Heote: Most intense alteration oucnzi_aaaociat.d with
breaks. Apart from the regional epidotization and chloritization,
#nd silicification, alteration is locaiilpd. occurring most
commonly with the major fatlt zope and with silica-carbonate
shears.

Dr. M.A. Klugman

Per: Prof. Eng. B.C. #2922
(CLIMAX MOLYBDENUM (p.C,) LTD.
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