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RTRCDUCTION

The information contained in this thesis was obtained during

sxploration on four claims in which the ore deposit is located.

Tr.e exploration work consisted of surveying a topographic map on a

scale of 40' - 1" with 50 foot contour intervals; preparing a geclogical

surface map of the ore outcrop area; and of 1866.5 feet of diamond drilling.

The area studied is located near the western contact of the Coast

: 1 "
.nge Complex and the Ecstall Ssptum, The Ecstall Septum constitutes a

series of well foliated and layered gneisses and minor schists, most of
3 3o . s 3s 2
Ao havre been derived from greywackes and some from pelitic sediments.
EH1s T iiE el mEebas

~sediments lies within the northwestern zonez of the Coast

o2 Complex and has béen mappsd by others from the Skeena diver, south to

Hawk

zwxesoury Island in the Douglas Channel,

b
The four claims are situated in an isolated segrent of metamorphic
P

s and migmatites which are a part of the Lestall Septum, whichis

furrcunded by intrusive rocks of the Coast Range Corplex.

The mineral devosit (See Plate A) occurs in the western limb of a
souibhern plunging anticline which is traversed by a series of simple

avitic dykes and sheet-like masses.

& the Zcstall-tuaal Rivers area,
-Orth .iestern, B.C., Thesis 1958

2d, P.B., Summer nepurt 1958.




Plate A. The mineral deposit is visible
as the orange colored outcrop
area in center of photograph.
(Looking West),

PHYSICAL FEATURES

g‘-OC.—tTION AKND ACCLSS

The thesis area is located in the Skeena Mining District of

rroximately 2800 feet and is about 1 mile northeast of Little Scotia Lake

L
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Access to this area is relatively limited as there are no roads or

navigable rivers in the area, However, an old trapper's trail follows
Scotia COreek to within a few miles of the claim arsza. Direct access to the

ore deposit is possible only by helicopter. A heliport Las been constructed

variety (See Figure 1). The Festall River is navigable by fishing boats and
scows to within 10 miles southwest of the map area at a location called
2ig Falls. The Skeena River is navigable to larger sized fishing boats and
scows to within 10 miles northeast of the map area at the mouth of Scotia
Creek., Small float—equipped aircraft have previously made use of the larger
lakes in the region further to the south and have landed on the Eestall
River in the viégﬁity of Big Falls, The Skeena River would also be
suitable for the landing of such aircraft. The nearest suitable lake to the
ore deposit is Khtada Lake situated 10 miles to the east. However, an
overland route from there to the claim area would prove highly impracticable
25 three high valleys of 5000 feet relief would have to be traversed.

it directlaccess to the property should be reguired in the future
cr the transport of ore or concentrate the most practical route would be
sroin the Skeena River at the mouth of Scotia Creek, up Scotia Creek to the
ork, then up the west fork to an elevation of 2500 feet, which would

directly south and below the ore deposit.
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“nis would involve an overland distance of 15 miles.

The route would be

dgifficult to construct in the lower valley regions of Scotia Creeks as the

valley floor is extremely swampy. However, this route would be more
le than an overiand youte frowm Big Fall
nave o be crossed here. Once @he ore or concentrate had reached the

~ke=na fiver, it could then be shipped by barge or scow down thz Skesna
Ziver or it could be shipped across the Skeena River and loaded on the

Canadian National Railway. Iovement of ore or concentrate might also be
zccormplished by helicopter transport. However, this procedure would
urdcubtedly be costly and would depend upon the future development of

elicopter transport.
Logging is carried on along both the Ecstall and Skeena Rivers

further expansidn of the logging industry in this area results,

roads may be built to within a reasonable distance of the deposit.

Ferhaps a method of sharing the cost of road construction could be made

w22n the logging and mining companies concernsd.

s as precipitous slopes would

.




PREVIOUS WORK

Previous work on the ore deposit was done during the summer of
1958, Shortly afier its discovery, the showing was mapred on a scale of

it = L0'. The map was made by traversing the area in six places at

intervals of about 120 feet from the top of the outcrop to the bottiom,

- P ——

T W25 imade

da

2 vertical distance of 300 feet. The man was noh contoursed as

-aaT iUl
a

-

on 2 rudimentary exploration basis only.

In 1951 extensive development work was done at the Ecstall Mine
situated 20 miles further to the south in the Eestall Sspbum, At that time
rzolozical mapwping was done in an area 30 sguare miles adjoining the mine.
‘relininary mapping of the Ecstall Septum was doﬁe in the summer of 1957
Trem the Zestall Mine south ot the uaal River. In the summer of 1958
T:iriher mapping was done south of the Ecstall Septum and on Hawkesbury
-sland in the Douglas Channel, and north of the Ecstall River to within
few miles of the Skeena River. All the mapping was done on a scale of
mil In addition to the giological mapping, a giophysical survey
*¢ ccnducted in several promising areas during the summers of 1957 and 1958,

siork done on the thesis area during the sumzer of 1960 consisted
“2t3iled geological mapping of a part of the ore outcrop area on a scale

= 10'; (Figure 58) surveying of the area producing a 50 fooit contour

7721 map on the scale of 1" = 4O', (Figure 59) and 1866.5 feet of

S x.ond r_i:"‘:lj ing'

{7 e M i Tl L

e i
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Tn: detailed geological map was made with a Brunton compass and a chain
and involved 122 strike and dip rcadings of the rock attiitudes whereas the
surveyed contour map, which was made with transit and chain, involved

2., strike and dip readings which were the result of averaging some 75

The diamond drilling consisted of a total of 1866.5 feet with
1-7%.5 feet of AX core and 132 feet of EX core. Eight holes were drilled
sr-roxirately normal to the strike of the rocks and at angles ranging from
_:% 40 ~85°, The longest hole drilled was 273' while the shortest hole
irilled was only 30'. Figure 2 shows one man operated packsack drill setup

ir. ihe thesis area, while in Figure 3 can be seen the larger drill, used

L‘i zost often during the diamond drilling.
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Figure 2., Pack-sack drill which was used in primary

exploration drilling of the mineral deposit.
Site is on upper edge of the outcrop.

Figure 3., Large AX drill used for major part of

drilling. Siteis not in thesis area
but further south.
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CLTATE, FLORA, AND FAUHNA

The Ecstall to Skeena River area, in which the deposit occurs,

+-re of climate, On an average, rain falls one day in thres duri th

comer months and as a result the thick underbrush is almost constantly wet.

T

,
2>, accompanying

b]
ot

2 o8 -
& I Sy D

en covers this mountainous region making
“1ing impossible (See Figure 1). The winters in this area are relatively
=iid and precipitation, although less than in the summer months, is still

moizrately high. The mild winters along with the heavy summer rainfall

r2m2lis in a luxuriant plant growth which approaches the thickness and

imrassability of a jungle in the valley bottoms. Conifers are the most

iniant of %rees; hemlock, yellow cedar, and balsam fir grow abundantly

=7 lover elevations, while near the ridge tops Engleman spruce, juniper,
ani heather dominate. (See Figure 4). In places, Sitka spruce grows in

zr-e gt

tands with trees over 100 feet in height. In general, the terrain

> the metamorphic rocks is much more heavily timbered than the

Tn addition to numerous species of birds, bears and mountain goats
P 3 &

TP

=nently seen., (See Figure 7). Smaller animals such as mink, beaver,

and squirrels are occassionally seen.,
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of Coast Range Complex as seen
of photograph.
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“lgure 7. A herd of mountain goats crossing a snow scrze.
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In the late summer and early autumn, salmon pass up the ma2in streams to

srawn., Often during the spawning period, seals can be sesn in the rivers

and in the larger lakes which feed these rivers.

TOFOGRAPHY AND GLACIATION

i

arza in which the property is located is in the Pacific Ranges of the
Joast Fountain area, part of the western system of the Canadian Cordillera.
haracterized by rugged topography with maximum relief of nearly
{23 feet. The highest peak in the region is lount Khtada (Figure &) with
=n elevation of 6600 feet. The majority of the peaks and ridges are
roinded with the northward ‘facing slopes being more precipitious than the
southward facing slopes as shown in Figures 9 and 10.

The Ecstall and Skeena rivers are the two main water coursas in
2 area, Each river occupies a major valley system vhich drains westward

ES

Into the Pacific Ocean., All the small mountain streams in the immediate

windn

~tinity of the ore deposit drain northward into the Skeena River. .

»

= ore deposit occurs on a south facing slope of valley containing a

2nth of Vest Scotia Creek. This valley runs approximately northeast and
and is relatively gently sloping in its long profile. The walls
72lley are gently sloping in the upper half but become more

“:*:ritous in the lower half. In fact, remnants of a hanging valley are

sreek and Big Falls Creek constitute the major drainage of the
Surrounding the map-area and flow northward and westward into the

and iestall rivers respectively,

txd at the confluence of the valley with the West Scotia Creek valley.
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Figure 8, Mt. Khatada as seen from the thesis area
looking east. The first snow fall of the
season is visible on the summit. (Avgust 23)

4

Figure 9. Shows steeper north facing slope of lit. Khatada
in relation to the more gzentle south facing slope.
(Looking east.)
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In general two distinct types of topography can be recognized,

»srecially in the region of the contact between the Coast Range intrusives

ind ‘the belt of metamorphic rdcks. These two types are displayed by the
teprain which is underlain by the intrusive and metamorphic rocks as

is visible in Figures 10 and 11. The former is characterized by great

_____ f due to zbundant steep cliffs, rugged mountain ridges and tops, and

relatively little vegetation, whereas the latter terrain is more rolling,

murmocky and heavily wooded. Weathering and erosion are much greater in

the metamorphic terrain than in the granitic terrain. This is made
=vident by the steep and narrow canyons of streams which flow along the
sirike of the metamorphic rocks. Also very prominent in nlaces is a
cross lineation paralleling the foliation of the metamorphic rocks

c2:used by differential weathering and erodability of the rocks.

-~1s lineation is easily recognized on air photographs and is readily

visidle from the ground in certain areas. (See Figure 5).

At present, stream erosion and mass wasting are the most

-~rortant geomorphic processes except at higher elevations where alpine

zciers dominate, Erosion is extreme at times when the mountain streams

2 a torrential stage after two or more days of steady precipitation,




SRR Ak

14

“;-m? .

H

£ 1B G

A S A S A G R BRI

LS

Aiw

"

R ARERE

Figure 10.

Shows rounded mountain tops, which suggests great

thickness (55007) of ice during glaciation.
Note precipitous nature of granitic terrain on
lei't side of photograph in contrast with Lhe
rolling metamorphic terrain in the foraground.

Exhibits very characteristic rolling and hummocky

topography of terrain underlain by metamorphic rocks,
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_i-ivishing or receding nature made evident by the bare walls of the

Ividence of FPleistocene glaciation is abundant in the region

~=e thesis area. U-shaped valleys and cirgues are common.

“-z zenerally rounded nature of the mountain peaks and ridges suggests
.zrzt the ice reached a great thickness in this region. However, few

-2zc221 deposits occur. Many of the northern facing slopes of the

~zr mountains contain alpine type glaciers which exhibit a

sirzzes, Glacial striae are abundant at higher elevations where the

is frequent and suggest a north-south sense of movement for the

s stages of glaciation.
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TABLE OF ROCK UNITS

Pleistocene and Recent
Unconsolidated deposits, clay, sand, gravel

Wl
kv

Jurassic - Cretaceous ;
Coast Range Intrusions .
Pegmatites
Migmatite
Hineral Deposit

0N

N peme—as
RIS PRI S48 BLO PR |

Fetamorphic rocks

oI - ' GENERAL GEQOLOGY

The area studied is within the northward extension of the
~:st2]1 Septum which has been mapped in this vicinity to the north and east
-7 others, and as far south as Hawkesbury Island :m the Douglas Channel.
“nis septum is composed of well foliated and layered gneisses and minor
-.1sis 1ost of which have been derived from greywackes and some pelitic

N . h . g 3
- -=tenus,m™  The metamorphic rocks are bounded and intruded both on the

=~ 214 east sides by Coast Range intrusives of quartz monzonite and

-5., Sunmer Report, 1958.



“ie thesis area is situated within a zone of metamorrhic rocks and

= i

o

r

tites, L mile from the western contact of the Coast Range Complex.

ietamorphic rocks consist of quartzo-feldspathic biotite and/or

rarnplende gneisses with minor biotite and sericite schists,

Plate B. Outcrop surface

showing eastern limb

of anticline composed
essentially of
metamorphic rocks and
migmatites.

Note boundinage nature
of the mafic rich zones.
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Mo apearea occurs in the wastern 1imb of a northerly plunging

MNoge

&

eazstem limb is in the contact with (500 foot wide

- JT TR0 T : . ; .. : "
STEeD dntvusive rocks, 1 mile from the map-arei. Beyond this

ks lies the r:orthyzrd po-_r-t-‘.nn of +

onvanitic roc

=y SUYVAsaaly mapred in the swmmer of 1958.
e 1 fpndue r5cks variss in width from
cen mn

v 7 seel and has an overall gereral northwest. strike and southwest

*Tem, the banding results In the forr_a.t.i':on of irregular lensoid
¥y *» A\Vigure 12), Most of w72 orz oubcrop area of the migmatites
B “oavseks is slightly trenzhed znd ir‘regular on the surface as

= “ivdeventizl erosion and wizthering of the more mafic rich

2 v 33). Local undulaticrs (Fizaure 14) are frequent throughout
TTTTUS L ihe foliated rocks, Loa along strike and dip.

"= T ity he seen From the rzz howing the attitudes of the rocks.
TEE MMaeale drag fold can ©e irmzrgreied as being congruous from

o Y=+ however, three relziizely amall incongruous drag folds,

T TN Munges of approxizzizly 20°, were sighted just below the
N aame outcrop. Thz mirmsiiizs are often characterized by a
o T the granitie comzszert end ptygmatic folding, as seen

19




vy

s

i

r

ol

e

i 7 A

s

Fipure 16, Complex piygmatic folding of the

migmatites., '

Pegmatite dyke swarm as seen on the

outcrop surface to the east of the
thesis map-area. Note crestzl area
of anticline in central portion of
the photozranh.
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Intruding this zone of slightly folded metzmorphic and
~igratitic rocks are a series of pegmatitic dykes varying in width from

. inches to 10 feet, the majority of which are from 1 foot to 2 feet wide.

gicclase, microcline, perthite and quartz, with minor sericite and/or

- -uscovite, and in most cases display sharp and steeply dipping contacts

Lt

h the country rocks. The pegmatite is very coarse grained and is

sundant with feldspar crystals of 3 inches by 4 inches. At cone local

TORY .
«i1C

h are almost all dykes, have an undulating trend but are roughly-

11lel to each other, as can be seen on the large outcrop area situated
z:5% and northeast of the map area as can be seen in Figure 18,

~zzerous offshoots are characteristic of the dykes and at times they

=xnibit a radial effect. (Figure 19). These offshoots contimue for several
Z2et and then gradually disappear into the surrounding country rocks.

Tizure 20), Some of the pegmatite dykes display a "fingering out! nature
s shown in Figures 21 and 22, That is, a dyke of 2 feet in width will lense

<t to a stringer of 3 inch and then gradually continue

i

to increase in size
=il it reaches its original width., Often times these dykes contain
Bl

ths of country rock which usually have sharp contacts with the

ic material,

These pegmatite intrusions are simple in mineralogy, consisting

i B e e T
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Figure 18, Parallel and undulatory
nature of pegmatite dykes.
Note sharp contacts of
dykes with country rocke.
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Figure 19. Radial effect commonly displayed
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“.or-azts of the pegmatite intrusions

s gy
il

-T-zr regmatite dykes.

wover, the pegnatite bordering the xenolith often contains coarse

g ] . o~ e ] o 2
iwed crystols of hornblende. (Figare 23). 4lso in some instances the

-~ S

& (Fi re ')")-!

giive 24
The largest pegmatite outcrop is situated within the map-area

.z 2 shzszi-like mass., It is in direct contact with a major portion of the

" Irz 5 to 10 feet. This particular pegnatite body is approximately

.r:_l21 1o the contours of hillside which further suggests a flat lying

2 o ody. VWithin the map-area six offshoots of about 1 foot in width

szen in a vertical section, joining the large pegmatite mass to the

This suggests a possible origin for the sheet body.

=~~~ stringers of pegmatite, 2 inches to & inches in width, occur

nouv the map-area above the large pegmatite mass from which they

“~rzvzd. Only in one locale can it be clearly seen that one of these

Tw:itic offshoots has cut an ore zone. In all other instances the

b

are very irregular in trend and untraceable when traversing an

In the crestal area of the anticline the rocks, which are

ily metamorphic and migmatitic, exhibit a characteristic blocky

v R

due to the flat-lying and gently plunging nature of the rocks.

-2 clearly visible in Figure 25. Local minor undulations in the rocks

~ o

¢ seen in this region. (Figure 25).

i has a maximum width of about 15 feet and appears to have a thickness



file:///nout

U e Ol e e e s e e S R e
RSB v oyl e A T S e B e

W) m.v. .w
...M_SP 0
tﬂn, =
o jors | RIS
By ol
o] o & o]
Bl By o i
Q) (]
R 213
mdo..v,.. ot
J n.l.,%qu O j42
O« ol
ek ot Q m_a
(SR Hakliaf B e RSN
olalalr o
rwhlv_an_b“ LMP
[48
Xhhmq Slo
(TN M 5 ol<
D oldl o Qs
58S o
oldl Sl o olC
Ofr| ] 3
e ] an o
Bl o a9
ri ] lonl g I 2t
o] ..mc ..Tu
—| e a1} lﬂ.
olo| 3o s
el elE N
sl @t O e
4 L]
o ot
N N
Q. )
: m
&f
o . i
v " fry

AN R R B Tl P D S R A BT R




[ W ATV ¥ SR

-

TR Ly oy S
R P

SRR N

it ety

e}
J_J

gure 25. Characteristic blocky weathering of crestal
; portion of the anticline, ‘ :
: ' Vote minor undulations of the layered rocks.
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The ore, which is generally dark in color, has a very irregular

- -line on the outcrop surface. The majority of the ore on the surface
[ : . : . P :
g :« sitnated above the large pegmatite mass in the central part of the
% - . -area. It occurs as an almost completely massive body near the

=tite sheet but then branches into stringers 4 iﬁches to 8 feet in

.=in which continue upwards approximately paralleling the rock feliail

03

-= stringer of ore is visible along the pegrmatitic contact dowm from the

... cre mass. Inclusions of metamorphic rock up to 4 feet by 10 feet in

-.zz occur within the large ore zone just above the pegmatite contact.

-

serarate stringers of ore also occur at the lower end of the map-area

: z:rear Yo be parallel to a pegmatite dyke in that region,

the ore stringers tend to be lensoid in places and are in most

rarallel to the rock attitude as seen on the outcrop surface.

» @5 was proven by the diamond drilling the ore does not appear to be

“irzadle to any great depth. In a few places, the ore shows a highly

-2 nzture on a small scale which closely resembles ptygmatic folding.

o

ntact of the ore with the country rock is not sharp and readily

“--..riishable but appears rather gradual. In general, the ore contact

= fegmatite mass is much sharper than the ore contact with the

7 rock 2bove the pesmatite mass,

30
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w..-est of the rocks mapred.

: ‘ue to erosion which removed it from the higher

Iz gericitized rock is slightly gneissic in most part but is schistos

23 s

4 third rock type occurs in the map-arez and is probably the

It is an a2ltered sericitized rock which

occurs in the lower part of the map-area but which at one time

d most, il not all, of the map-area. Its minor occurence
elevations.

15

ricite. The latter occurs at the outcrop surface where the

.iring processes have been most extreme. The rock

reck may centain from

. %o 325 myrite with the greater percertage obtained in the more
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--  PSTROLOGY OF THE MIGHATITIC, METAMORPHIC, IGNEOUS, AND ALTERED,

SERICITIZED ROCKS

Specimens of the cormon rock type and ore were collected during
- = 7ield study. _Thin—sebtions and polished sections were made of the

--zzizens and then studied in the laboratory. A description of each rock

-»=+, hand specimen, and thin-section follows:

MIGMATITES
The migmatites of the thesis area may be classified as those

1

127 occur in relatively narrow zones bordering granitic bodies™ and not

nzse which occur on a regional scale, such as in pre-Cambrian terranes.
== cranitic component of the migmétites occurs parallel to the foliation
" oz metamorphic host rocks and at times exhibits a lensoid nature,
T-ever, in some instances, discontinuous zones of granitic material occur
-% “he metamorphic rock. The author believes that the majority of the

*-=3lites were formed as a result of injection of magma along foliations

ttnistosity surfaces of the metamorphic host rock.3 Some of the

- =2tites, such as those displaying discontinuous granitic zones, may

Jormed as the result of metasomatism or differential fusion of the

L

1
TOCKS,

HMetamorphic Petrology, Page 371, 1960.

“w
[ BN
o

it. P. 373, 1960.
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BIGATITES

w
eud shp s b
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specimen - AT

¥

i

W

P D e i e

This specimen is from an area about 200 feet southeast of the

Zover edge of the map of the ore area.

The medium grain (3-5 mm.) granitic

zomponent of the migmatite is lensoid in nature in two dimensions parallel

=k

-n the schistosity of the rock. The thick:

The thickest portion of the iense is 2

The composition of the

-ﬁna_a_mguu_-?huwu&* - T -

centimeters, while the thinnest portion is 2 mm.

-ranitic component

is mainly quartz and plagioclase, with minor hornblende,

siotite, sphene and K-feldspar. The mafics occur in a sporadic distribution

-zroughout the component. The metamorphic component is medium grained

b
i
=
ga
£
g
i
=
i

-3 mm.) and is moderately schistose. It is composed essentially of

~>rnolende, biotite, plagioclase and K-feldspar, with minor amounts of

szrvz, sphene, apatite and pyrite. Augens and metacrysts of feldspar

/or quartz occur throughout the metamorphic component. Many of the

i - §

zens display a poikilitic texture as they contain hornblende crystals.,
-=z schistosity surface shows a majority of biobtite crystals while another

surface shows a majority of hornblende crystals which suggests a

iy

-~Iferential layering of the hornblende and biotite. The contact between

o

granitic composition and the metamorphic component is irregular but

Soarn

----- Dy as it is lined with hornblende crystals. The weathered surface of

~% rock is dark in the metamorphic zone and light gray in the granitic zone.




or—

s gpet

T

*n-zzction:

0]
&)
Q
£
o
A}
u
(T

Q.

Thin section study shows the granitic component to b

rlagioclase 407, quartz 55%, K-feldspar 43, hornblende, biotite and

The plagioclase is angcib,, , sectionia, X', (010) = 9°.

s

172,

-ricline twinning is present in some of the plagioclase. Some of the

-_: lcclase crystals show spherical poikilitic ihclusioné of gquartz and/or

i-"2idspar. The K-feldspar inclusions are probably the beginning of 2an

..o I arthite. Most of the feldspars in the granitic component show a
-rite amount of 2lteration to clay minerils and sericite. In places,

L.l nezr the coﬁ;act of the granit ic and metizmorphic component,

-feaio«chtaclaétic texture is visible., (Figure 28). Hany of the

-+ loclzse grains displayed stressed and curved twin lamellae.

O

- z3fic crystals are broken, with irrsgular to jagged crystal ends, and

“in have a sutured texture with the grains vhich they contact.

-3 -y

!

icrogravh of AT crossed nicols X 24,
Pseudo-cataclastic texture visible near contact

of granitic and metamorchic comnonent. Hote

s A .

34
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The metamorphic component is composed of; K-feldspar 203,
acioclase 203, hornblende 45%, biotite 105, quartz 53, sphene 33, apatite
235 than 1%, and opague ore minerals 1%. The plagioclase is A 2713.‘0?3,

Eiate

-s snown by the liichel-Levy method of determination., Some of the

4 plagioclase crystal located on the contact between the metamorphic

zamponent and the granitic component showed; sectionla, X', (010) = 3°,

-1’1:1nb79 .

Z-ecimen - 9T

This specimen is from zn area about 2 feet northwest of Point
Z on the ore map—a.r-e‘a.. The rock itype is é. migmatite having a coarse
;rained granitic component and gneissic metamorphic host. The granitic
tcmponent is composed essentially of plagioclase and guartz.
Some of the large plagioclase crystals show poikilitic inclusions of
siartz and other feldsrar which are readily recognized with & hand lens,
“rite, chalcopyrit e, and galena are disseminated throughout the granitic
¢onponent and constitute approximately 1Z. Biotite crystals, partially
:itered to chlorite, make up less than 10% of the granitic component.

2 quartz is mostly interstitial and appears in concentrated zones.
¥
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The metamorphic component is a medium grained (1-3 mm.) biotite - hornblende
- plagioclase - K-feldspar gneiss. The layering of the gneiss varies in
size from 2 cm., to less than 1 mm., Little, if any, quartz is visible in

the metamorphic compenent., Sparsely disseminated pyrite (less than 1%)

also occurs throughout the gneissic portion of the migmatite;

Ine contact between the granitic and metamorphic conponent in most places,
is sharp but irregular and is lined by biotite crystals. The weathered

surface is dark brown to black and exhibits slight oxidation.

Thin-sections

The thin-section shows the metamorphic component to be composed
of plagioclase I;O%,_V_K-f eldspar 15%, biotite 25%, hornblende 10%, quartiz
5%, chlorite 4%, sphene 1%, and apatite less than 1%. The plagioclase
shows; sectionla, X', (010) = 120(average of three determinafions),
An29Ab71. Both pericline twinning and curved twin lamellae are visible in
the plagioclase crystals. Much of the feldspar is partially altered to
sericite and clay minerals. The alteration seems to occur mainly in the
tentral portions of the crystals. The mafics in the metamorphic component
2xhibit a pref‘erred orientation, and show crystal ends that are jagged.
(See Figure 27). Most of the mafic crystals are partially altered to

chlorite.
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The sphene and apatite occur in no particular relationship with
any other minerals. Commonly the contacts between two or more felsic
minerals are sutured suggesting an origin by recrystallization.

Some pseudc-cataclastic texture is visible nesar the contact of the -
granitic and metamorphic components,

The granitic component shows the following composition;
plagioclase 50%, K-feldspar 30%, myrmekite 83, quartz 5%, perthite 5%,
sphene and chlorite 1%, ore minerals 1¥. The exact plagioclase composition
was not determinable because of alteration and curved nature of the twin
lamellae. Some of the plagioclase crystals appear to have been replaced
cartially by K~feldspar. Myrmekite wart-like zones occur at the contacts
of some of the plagioclase and aneldspar. The guartz appears as an
Interstitial mineral. Tﬁe majority of ths minerals in the granitic
component display sutured contacts, The feldspars are moderately well
iltered to clay minerals and mimute flakes of sericite. One of the
terthite crystals exhibits a rapakivi type of texture in which the border

°I the crystal is rirmed with small grains of guartz and feldspar.

(s

ee Figure 28). The perthite crystals display a replacement type texture
*zther than an exsolution texture. The ore minerals of pyrite and

‘halerite appear interstitial in nature,
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Firure 27. Photomicrosranh of 9 T Crossed nicols X 2..
Optical orientation (preferred) shown bv
the biotite crystals which also display ragred
end sections, Note pyrite crystals (dark) at
edge of feldspar grain in center of the photo-

micro graph.

e

Figure 28, FPh tomicrograph of 9 T Crosssd nicols X 2.
Rapakivi tyve texture around a perthits
crystal. Hote large size of the perthite
crystals in comparison wWith grains in lower
left corner,
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Specimen ~ 10T

This specimen is from the same area as Specimen - 9T, and
represents a migmatitic rock typsz. This rock specimen does not show much
of a distinction between the granitic and metamorphic component as the
;revioué specimens. Only one, presumably metamorphic mafic rich band which
varies in width from 1 cm. to 2.5 cm., and one granitic layer of 1.5 cm.
in width, is visible in the rock., The rest of the rock consists of a
slightly layered foliated zone with 707 felsic minerals and 307 mafic
rminerals. This zone probably represents an intermediate stage of
migmatization. The metamorphic zone consists mainly of mediﬁm grained
{2-1, mm,) moderately schistose biotite rock., The granitic portion shows
medium grained (305 mm.) and coarse grained feldspar with interstitial
guartz and sparsely disseminated pyrite, pyrrhotite, and galena.
In places the contact between the granitic and metamorphic zones which
zre irregular but sharp, show coarse grained hornblende crystals which
exhibit poikilitiec inclusions of feldspar. The "intermediate" zone
contains aligned medium grained (3-4 mm.) hornblerde crystals which give

“he zone a gnelssic appearance. Finely disseminated pyrite and pyrrhotite

ire also visible in this zone. Ths weathered surface of the granitic portion

Is lizht in color and slightly pitted. The rest of the rock shows a dark
crovm weathered surface. The rock as a whole definitely exhibits a banded

*2pearance.,

s

s e




L0

Thin-section:

The thin-section shows an area of the cortact between the
tamorphic zore and the "initermediate stage" zone, and shows the following
composition; plagioclase 35%, K-feldspar 15%, hornblende 15%, biotite 20%,

—_—~di 22

+ o Al - o T of 1 ad
quartz 54, perthite 5%, myrmekite 2%, spaene Zp, apztit

-

{4
L4
w

s
opaque ore minerals 2%, and chlorite 1%. The biotite crystals of the
retamorphic zone show a preferred orientation as represented by their
optical contimuity. The crystals are very irregular and jagged and as
2 result have a sutured contact with other mineral grains. About 2% of the
viotite is altered to chlorite, and rarely to sphene. One large hornblende

crystal on the cortact boundary contained poikilitic inclusions of

prlagioclase, sphene and biotite. The intermediate or more felsic rich
zone contains the ore minerals sphalerite, pyrite and galena disseminated
throughout the zome and often within feldspar crystals, The plagioclase
showed; sectionla, X's (010) = 11°, AnyAb, , and sectionlX, Z,(010) =
2:0

85~ , AnZlAb79.

and curved twin lamellae. Wart-like myrmekite zones often occur at the

The majority of the plagioclase crystals show stressed

contacts of the K-feldspar and the plagioclase, and in some instances are

visible within the plagioclase crystals. (See Figure 29).
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Few large perthite crystals show albite in a K-feldspar host. The K-feldspar
is mainly interstitial with the quartz and in places occurs a2s a replacement LA

of the plagioclase. In one instance, a fracture in a plagioclase crystal ) §

1 has been filled with quartz and K-feldspar, and cne small biclite crystal.

;{ (See Figure 30). On either side of the vein the plagioclase crystal is

L rost highly altered. As was previously mentioned the quartz is interstitiali.

e In general, the minerals in the "intermediate zone" are much more altered

than those in the metamorphic zone. This is probably due to the ore

minerals in the "intermediate zone". Another characteristic of this zone i

%‘ is that many of the interstitial spaces and fractures in the crystals are

i
T TR T N e A e T T S

filled with an iron oxide (limonite). The mafics in the metamorphic zone

are unaltered, or only slightly altered, vhiile those in the "intermediate E

zone” show partial or complete chloritic alteration.

T MO L5

This is a float specimen found on the ore outcrop surface in

R S AR AR B LA
Ty T o s

!
i
i
[
i 2 |
Specimen - 11T . i
|
i
i
¥

En

the vicinity of Point 2. Although it is a float specimen ity is il

characteristic of the migmatitic rocks. The metamorphic component is a i

nedium grained (2-9 mm.) poorly schistose hormblende-biotite schist. i

A T A S i i, 1

‘ne contact between the metamorphic component and granitic component is it 1

inzd «ith coarse grainsd hornblende crystals,




»

The granitic component is medium grained (3-5 mm.) to very coarse grained
(2.5 cm.) and consists essentially of plagioclase, K-feldspar, and quartz.
Patches of hornblende crystals occur throughout and constitute about 102
of the granitic component. Once again the gquartz tends to be interstitial
in manmer. The weathered surface of this zone is 1ight in color with a
iew rusty areas, whereas the metzmorphic component shows a dark weathered

surlace.

Thin-section:

The metamorphic component of the thin-section is composed of
hornblende 503, plagioclase LO%, K-feldspar 53, sphene 3%, biotite 1%,
apatite 1%, The plagioclase shows sectionla, X'4(010) = 10 (average of
three determinationszf An27Ab73. Some of the plagioclase crystals exhibit
curved twin lamellae (See Figure 31) and pericline twinning. Partial
alteration of the feldspars to sericite and clay minerals is visible in
the thin-section. The hornblende crystals are very large and one of them
displays a poikilitic texture with inclusions of quartz, feldspar and
sphene., Some alteration of the hornblende to biotite has occurred but

there is no chlorite alteration visible. Limonite is visible along

fractures through some of the mafic crystals.
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The granitic component shows the following composition;
0%, K-feldspar 203, quartz 153, and myrmekite 5%
Tne plagioclase was determinad to be AnzéAb74c
is well developed ir the thin-section (Figure 31). iart-like zones of

nde=-cotaclastic bexture

mrroekite are wisible acts of plagioclase and h-feldspar,

-
e Gl

uartz is interstitial in nature and appears in concentrated zones.

~imcnite stains occur at the contacts between the crystals and is easily

‘istinzuishable in plane plarized light. Partial alteration of the

fzldspars to clay minerals and minute sericite flakes is present in the

irin-gsaction.

Figure 31, Photomicrogravh of 11T crossed nicols

mazmification X2L. TFseudo cataclastic
texture between large feldspar grainse.

Note curved twin lamellae of plagioclase
crystal in central portion of photomicrograph.
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EETAHORPHICVROCKS
The metamorphic rocks of the thesis area consist mainly of
moderately schistose to poorly schistose hornblende-biotite schists.
aartzo-feldspathic, bictite~hornbiende gneisses occur in the general
outcrop area bubt none are visible in the map-a2rea of the ore deposit,

some of the gneissic rocks contain almandine garnets, but never greater

=

than 2% of the rock. The layering of ths gnesissic rocks varies from 2 mm.
to 2 inches in width. Some of the diamond drill holes located gneisses

containing garnets. The metamorphic rocks of the Eestall Septum north of

TR TET TR Rl L B e, .
it s i, s A K e B 0 L

tne Ecstall River are thought to be regional metamorphic rocks of medium

to hizh grade (belonging to the almandine-amphibolite facies; W.S. Fyfe,
7.J, Turner, and J. Verhoogen (1358).

In general, the metamorphic rocks exnhibit good foliation and
layering. The layering is often traceable along strike for hundreds of
feet. Sericite schist also occurs but will be discussed later under the

~eading of altered rocks. These metamorphic rocks have been derived

¢ssentially from quartzo-feldspathic sediments, such as greywackes.

Some have probably been derived from pelitic sediments and tuffaceous rocks.

b5
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opecimen -~ 6T

This specimen was obtainsd 6 feet northwest of FPoint 2 on the
orée map, 1ine rock is a medium grained (1-3 mm.) moderately schistose
hornblende-biotite schist. A few augens, the largest measuring L mm. by
1.5 mm., occur throughout the rock. The weathered surface is da.ric in
color, and some of the biotite crystals on the surface appear partially
sericitized. It should be noted here, that due to the relatively fine
srained texture of the rock, the hornblende cleavage surfaces are often

roroperly identified as biotite crystals under regascopic identification.

‘hin~-section:
The components of the rock are hornblende 35%, biotite 153,

zyrmekite 5%, K-feldspar 20%, plagioclase 203, quartz 2%, sphene 2%,

o

:nd apatite less than 1%. The plagioclase shows; sectionla, X', (010) = 127,

=328Ab72. Some of the plagioclase crystals exhibited moderate alteration

-~

‘¢ clay minerals and minor sericite. Some of the feldspar crystals are
~-zost entirely unaltered. Small wart-like myrmekite zones occur at the
“ntacts between the K-feldspar and the plagioclase (Sese Figure 32).

-% rlaces, the plagioclase crystals exhibit poikilitic inclusions of sphene

== apatite, and rarely K-feldspar.
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Fimre 32,

The K~-feldspar inclusions may suggest the beginning of an antiperthite,

display a preferred orientation as the result of

Photomicrograph of 6T. Crosssd nicols magnification X 76.
Small wart-like myrm

and plagioclase.

ekite zones at contacts of K-feldspar
Note jagzed ends of the mafic crystals,

{1

Specimen 13T

This specimen is from the outcrop area just bslow the ore map-area.
§ a part of the metamorphic rock which contains discontinuous zones of

‘ranitic material,

ST A P e




il

e

i i

i g

bk

TR

AR

A A S A S s S A R

“ne rock is a medium grained (0.5 - 3 mm.), poorly schistose, hornblende-
siotite schist. The weathered surface is dark in color with a few areas of
:ron oxidation. Sericitization of the biotite crystals is visible on the

fractured and weathered surfaces.

The rock is composed of; hornblende 4037, plagioclase 4037,
i-feldspar 10%, biotite 23, sphene 2%; and apatite 1%. The plagioclase
stows; sectionla, X!, (010) = 80,-An26Ab7h. The Hichel-Levy method gives
AnzaAbTE. The albitic twinning is rather poorly developed, and some of
the crystals e;hibit curved twin lamellae. In places, the plagioclase-
¢crystals show poikilitic inclusions of hornblende and apatite., A few
crystals of microcline with grid‘tﬁinning are also present. Some of the
plagioclase crystals are partially replaced by orthoclase and/or microcline.

The feldspars seem to display a sutured texture a2t the contact between the

crystals. There is relatively little alteration of the feldspars to clay

5

ningrals, Approximately one half of the mafic crystals are in optical
continuity. (See Figure 324). The long sections of the mafics display
ragged and irregular ends which formed a sutured contact with the

surprounding felsig crystals,
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iotite erystals occur in one particular zore of the thin section and

are coarser grained than the hornblende crystals. The mafics are generally
unaltered. Sphene occurs as crystals in the feldspar and hornblende.
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Fipure 324, Photomicrograph of 13T crossed nicols X 2L,
Optical orientation of the mafic minerals.
Note sutured contacts of the mineral grains,.

ecimen - 15T

This specimen is from the area about 20' south of Station 7 and

cnstitutes a part of the metamorphic rock which surrounds a more resistant
15e of sl

ightly genissic rock.
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The rock is a medium grained (1-3 mm.), moderately schistose, melanoccratic
biotite-hornblende schist. The weathered surface 1s also dark and displays

partial sericitization of the biotite crystals.

The composition of the rock is as follows; btiotite 307,

. ) - -
Y e tard e L cheter=

. hornblende 10%, pyroxene 5%, plagioclase 50%, zpatite 2%, srhene 1%
o quartz of K-feldspar was visible. Since the albitic twins of the

plagioclase were curved and poorly developed the determina

Ab An ratio was not made. However, one plagioclase crystal showed;
séctionJ_a, X', (010) = 4°, An23Ab77. Some of the plagioclase crystals
show pericline twimning. There is a minor amount of c¢lay alteration of the
feldspars. The mafics disp¥ay opticai contimiity, and the long sections

show ragged ends (See Figure 33); Hornblende appears to have replaced some
of the pyroxene, and biotite some of the pyroxene and hormblende (Figure 33).
The'pyroxene crystals are anhedral and the hornblende crystals subhedral and
euhedral. There is slight chloritization of the mafics. The very fine

frained euhedral apatite crystals occur as poikilitic inclusions in the

rafic and felsic crystals.
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Figure 33. Fhotomicrograph of 15T crossed nicols,

magnification X 76. Hornblende, pyroxene,
biotite and svhene in preferred orientation.
Some replacement of pyroxene by hornblende,
and of hornblende by biotite is visible.
Note ragred ends of the mafic crystals,

Specimen - 14T

% This specimen is from the same area as specimen 15T and is part of
%tﬁe more resistant lense which is surrounded by the metamorphic rock of
§Specimen 15T. The rock is a medium grain (1-2 mm.), very slightly banded

3

%QZrtzo—feldspathic gneiss. The bhanding of the rock is due to the slight

S

%;Oliation of the mafics and layering caused by grain size variation.

gfle latter may represent relic graded bedding. The weathered surface is a

Y

ev color. The fresh surface exhibits a few rust colored zonss.
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irure 34, Fhotomicrograph of 14T crossed nicols mzgnification i76.
Partial replacement of a pyroxene crystal by hornblende.
(In center of photomicrograph.,)

ALTERED SERICITIZiD ROCKS

The altered, sericitized rocks are the youngest of the rocks

“=apped and represent the top most zone of the anticlinal limb in that area,
E;t the surface, wvhere x—aeathering has been superimposed upon the original
Szl:eration, the rocks are very schistose. The sericitization of the rocks
_._‘!

%:-.S

probably caused by hydrothermal alteration accompanying the formation

1

the cre deposit. The intensity of alteration varies.

iy

Some of the rock

7]

a

D

arly 1003 sericite, espscially nsar surface specimens, while other
of 3 p o 3

(9]
[
Vaie

‘s contain only 20% sericite.
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Yaplinization is also gxhibited in the majority of the altered rocks.
i-ch of the less sericitized rock contains from 1% - 50% pyrite which
+s121ly occurs in layers and gives the rock a gneissic appearance. _

The altered, sericitiéed rack is only visible in the lower
soutim:estern portion of the ore map-area. This zone of altered rocks has
a ruch greater weathered appearance than the rest of the outcrops il"l. the
-zr2a, This fact and also the position of this rock type as the
youngzst of those mapped suggests that it originally may have covered more
of the outcrop area but has been largely eroded, leaving only the present
:one. The position of this altered zone is definitely above the ore.

n places, the rock exhibits an exfoliating nature due to the extreme
development of sericite. This zone of altered rock continues dowmward to

the southwest and is conspicuous in the area around Station & on the contour

ZED,

This specimen is from the altered rock zone of the ore map-area
ind represents the partially sericitized rock which occurs from 1" to 6"
b2low the surface. The rock is medium grainad (1-3 mm.) and gneissic in

irrearance, and has an oxidized alteration hzlo varying in width from 3 cm.

o 5 mm,
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Limonization is visible along the fractures. The gneissic appearance is
the result of rather crude, yet distinguishable, layering of coarse grained
pyrite and sphalerite. The feldspars in the alteration rim show much
|

ninkish cclored kaclinization. The ore minerals constitute about 5% of the
rock, with 3% pyrite and 2% sphalerite. This rock has only about 20%
;apicite, which may be due to the fact that the mafics originally only
:onstituted such a percentage of the rock. The weathered surface of the

ock is a reddish-browm coler and is pitted.

nin-section:
The components of the rock are as follows; sericite 207, quartz
5%, plagioclase 10%, perthite 103, K-feldspar 105, clay minerals 10%,

imonite 5%, pyrite and sphalerite about 1%. Since alteration of the

:ldspar was intense, (See Figure 35), accurate detemination of ths

agioclass crystals was difficult. However, by the Michel-Levy method the

azioclase was found to be An25Ab75' Some of the plagioclase crystals

owed stressed twin lamellae. Many of the feldspar crystals have limonite

.

ins through them., INyrmekitic zones occur at some of the contacts

b

tween the K-feldspar and the plagioclase., Perthite occurs with both a

crogline and  an orthoclase host.

ey

= 3

s A ST L

e ey T




e sericite crystals do not show a preferred orientation, and are often
=ignly twisted and bent with jagged ends. The twisted crystal
-nat znticlinal folding may have occurred after sericitization.

The large sericite crystals are probably largely the result of biotite

<3

2teration rahter than feldspar alteration. ~ However, many of the feldspar

tmwv' xm[-l [ am .

X

o L
L

~stals contain minute flakes of sericite along with the clzy minerals,
" £ 3y

7
L

zzrginal corrosion borders are displayed by some of the fsldspar crystals
;s shown in Figure 35. In places some of the large sericite crystals

:>rk2in inclusions of feldspar,

%

R o il

=
=

Photomicrograph of 19T crossed nicols
magnification X24. Intense alteration of

the feldspars. Note pods of guartz crystals
as they appear unaltered. liicroclins crystal
in central upper portion of the photomicrograph
; containing an inclusion of guzriz. The large
' feldspar crystal (light color) in central portion
of the photomicrograph exhibits marginal corrosion
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Spscimen -~ ET

This specimen is from the altered, sericitized zone south of the

ore map-area around Station & as located on the contour map. The rock is

nedium grained (2-5 mm.), gneissic and leucocratic. The rock is very

porous in texture, and displays patches of iron stain where pyrite crystals

originally were, Th

(]

ma

€

ority of the feldspars appear partially kaoiinized.

The weathered surface is a light brownish color and is well pitted,

Thin-cection:

The composition of the rock is as follows; sericite 303,

flasioclase 35%, quartz 25%, feldspar alteration (clay minerals and sericite)

55, sphene and apatite about 1%. The plazioclase crystals.show;

sect

ionla, X' (010) = 4° (average of two determinations), An223b78‘

The majority of the feldspar crystals are partially altered to clay minerals

and minute sericite flakes. Some of the sericite crystals are stessed and
oroken, (See Figure 36), and in places completely surround quartz erystals.
l#2 curved and broken nature of the sericite crystals once again suggests

inticlinal folding after, or contemporaneous with sericitization.

‘nere was no K-feldspar visible in the thin-section.
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Ficure 36, Fhotomicrograph of £T. Crossed nicols
magnification X 24. Curved and broken
nature of the large sericite grains.

IGNEOUS ROCKS

‘The igneous rocks of the thesis area consist of the pegmatite intrusive

todies which traverse the“area discordantly as a series of dyke and sheet-
like masses (See Plate C). They range in width from a fraction of an inch
to 15 feet. The majority of the intrusions occur as 1' to 2' dykes, and
have sharp and steeply dipping vertical contacts with the country rock

(3ee Flate D). The pegnatites are coarse grained to very coarse grained in
texture and are composed essentially of plagioclase, K-feldspar and quartz.
Some of the dykes show a wedging-out or tension effect. The dykes are
exposed from the botfom to the top of the ore outcrop area., Smaller off-
hoobs are a common feature of these regmatitic intrusions as visible in

“late E,
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(nly in a few places were there any signs of ore minerals in the pegmatites.
fyrite and chalcopyrite oécur in concentrated zones, especially near the
contact with ore zones in the country rock. In most instances the

pegmatite intrusions are more resistant than the surrounding country rock
and so repiresent local topograpnic highs, The large sheet-iike mass of the
ore map-arez is on the upper lip of a 15 foot drop in the outcrop and is
undoubtedly the cause of this small cliff., The weathered. surface of the -
pegmatite bodies is leucocratic in color, and in the ore area they are

reddish in color due to the run off waters from the ore containing rocks

above, - -

Plate C., Iultiple pegmatitic Gy“ﬂs +rav;rb1nc
a portion of the eastern limb of the
anticlins,
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specimen - BT
This specimen is from the southeastern portion of the ore outcrop
erea, about 200' southeast of the lower edge of the map of the ore area

This specimen shows a contact between the pesgmatite dyke and the melamorphic

rocke The contact is sharp when normal to the layering of the mei=morphic

the foliation surfaces are visible. The pegmatitic dyke material is
omposed essentially of coarse grained (5mm. - 1 cm. ) feldspar and
interstitial quartz. A few patches of medium grained to coarse grained
pertially chloritized b1 ite crystals occur in the granitic materizal.
The weathered surface is light grey in color due to lichen, and rough as
the result of the feldspar cleavage and the quartz., The metamorphic rock

is a medium grained (1-2 mm.) biotite schist with moderate schistosity.

The weathered surface of the metamorphic rock is dark in color,

Thin-section:

The thin section shows the convact between the intrusive dyke
material, the metamorrhic rock and a dyke offshoot parallel to the layering
of the metamorphic rock, The composition of the metamorphiec rock is follows;
biotite LOZ, plagioclase 403, K-feldspar 103, quartz 53, myrmekite L%,

schene 1%, apatite 4%, opaque mineral< 1%.
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The plagioclase crystals show sectionla, X', (010) = 11 (average of two

deterwinations), AnQBAb,?Z Some pericline twinning is visible in the

plagiociase crystals. Fyrmekite zones occur in places at the contact

between the K-feldspar and the plazioclase, The biotite crystals show an

optical contimuity and are unaltered. The majority of the biotite mafics

ken eppearance and as a result have a sutured contact with the

feldspar crystals. The ore minerals occur disseminated throughout the

thin section in no particular arrangement. The granitic portion is composed

of; plagioclase 407, K-feldspar 30%, quartz 153, perthite 1073, myrmekite 53%,

biotite and sericite 1#. The plagioclase shows sectionJ_a, X'/\(010)

{average of three determinations), An25ﬂb75' Some of the plagioclase

crystals are partially altered to clay minerals and minute sericite flakes.
vart-like myrmekite zones often occurrred at the contacts between the

i-feldspar and plagioclase. One plagioclase crystal shows larger grained

ryrmekitic pods of quartz than most (See Figure 38). All the quartz pods

iisplay the same optical continuity. The few large perthite crystals

show plagioclase in both microcline and orthoclase hosts. A mseudo-
(&) &

‘ataclastic texture is visible with the large feldspar crystals displaying

2rginal corrosion structures. The finer grained crystals between the large

¢zldspars consist of quartz and K-feldspar.
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These display mutual or sutured bourdaries (Figure 39). The amount of

alteration of the feldspars is greater in the part of the thin section =
containing the main dyke material than in the part containing the offshoot

of dyké material parallel to the layering of the metamorphic rock.
Specimen - 16T

This is a specimen from the only pegmafiuic dyke which clearly
traversed an ore zone in the thesis area., The specimen was obtained-from
2n 8" wide dyke where it cut the ore stringer 5 feelt east of the Station
A as seen on the ore map. The rock varies from medium grained (2~5 mm.)
to very coarse grained (3-1.5 cm.) and is composed essentially Of_ pervhite,
plagicelase and quartz. The rock has two distinet portions, a medium to
very Tine grained portion containiﬁg-the greater percentage of the ore
rninerals, OSphalerite, pyrite, pyrrhotite and galena are disseminated
throughout the rock. The mineralization constitutes about 5% of the
rock. Some of the large feldspar crystals can be seen with the naked eye to
contain quartz inclusions. A slight bluish tinge is discernable from the

feldspar crystals. The weathered surface of the rock is a rushy color and
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Thin-section:
The composition of the rock is as follows; perthite 45%,
- o = - o o = 4 o
plagioclase 253, quartz 203, myrmekite 5%, sericite 23, sphene 1%, and

opacque minerals 1%. The plagioclase crystals show sectionla, X', (010) =

23

ally altered to clay minerals and mimte sericite crystals. The very-

5° (average of two determinations), An Ab77. Much of the feldspars are

part!
large perthite crystals éhow albite in'a microline host (Figure 40).

One perthite crystal contains a guartz inclusion. Wart-like myrmekite

zones occur throughout the thin-section at the contacts betwesn the
K-feldspar and plagioclase crystals, (Figure 40). The quartz was mainly
interstitial, often occurring with the feldspar crystals to form a pséudo-
cataclastic texture, (Figure 11). The contacts of the large crystals were
very irregular and often intergrown, which suggests a marginal corrosion
structure (Figure 41), The ore minerals occurred disseminated throughout'
the thin-section and in ons instance a sphalerite crystal contained a
poikilitic inclusion of feldspar. HMany of the minerals displayed irregular
contacts with the surrounding crystals. There is a suggestion of replacement

by the ore minerals of some of the feldspar crystals.
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Znecimen - 20T

This_specimen is fromlthe pegmatite sheet-like body of the ore
The leucocratic pegmatite sample is a medium (2-5 mm.) to very
coarse grained (5-3 cmm.) and is composed of perthite, plagioclase, cmartz

mremelkite, blotite and sericite. Many of the large felsic crystals show

wi g e s . oy ST, i
moilkilitic inclusions of guartz, biotite, and sericite. Zones of medium

sraired biotite, sericite, plagioclase and quartz occur throughout the

. nn

. specimen. This particular feature was only noticed in the pesgnatite

sh-et-like body of the ore map-area. These zones may represent partially
digested xenoliths or may be ground mass for the larger felsic crystals of
the pegmatite. The borders of these zones are not sharo but the area of a
parbicular zone is readily discernable because of its relativeiy fine

srained nzture. The biotite and sericite crystals show no preferred

orientation in the zones. The rock has rough fracture and the weathered

surface is light in color,

Thin-section:
The thin section shows; perthit e L5%, plagioclase 15%, quartz 253,
=4 V4

ryrmekite 5%, sericite 1%, biotite and chlorite less than 1%, clay alteration
3 2 2

rroducts 53,
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Ferthite

o
laci e shows sectionlta, X' (010) = 6, An_ Ab_ .
cioclase show £ s X' (010) > AnAb,,

"
e
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Y

:rystals are large and show albite in an orthoclase host. HMany of the

-erthite orystéls contain a few inclusions of quartz as shown in Figure L42.
The plagioclase crystals are highly altered to clay minerals. In places,
veinlets of quartz crystals can be seen throughout soms of the perthite
erystals. These-are probabiy fracture fillings which resulted from the
kaze of the large perthite crystals during deformation (folding).
nckite pods occur throughout the thin-section at contacts between

i-feldspar and plagioclase., &uartz which does not occur as inclusions is

interstitial. The biotite crystals are partially altered to chlorite.

{ne biotite crystal exhibits a sagenestic texture,
£ g

g
s ’*:"?, g

Figure 42. Thotomicrogranh of 20T. Crossesd nicols
magnification X 76. Large perthite
crystal with inclusions of gquartz.
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PETROLOGY AND MINERALOGY OF THE MINSRAL DEPOSIT

A déscription of hand spescimens and polished sections of the

mineral bearing rocks follows:

.- MHINZRALOGY AND HINZRALOGRAFHY
Specimen - 1T:

This specimen was obtainsd 10 feet southwest of point 2 as seen on
the ore outcrop map. The rock is medium grained (2-5 mm.) to coarse grained
(up to 1.5 cmm.) and has the following composition; sphalerite 60%, quartz
25%, feldspar 14%, pyrite 1%, and chalcopyrite less than 1%.

The sphalerite, which is a dark reddish brown, is moderately coarse grained
(3-5 mmn.). 'The ore minerals are not evenly distributed throughout the rock.
In the more massive sections of the rock the quartz and feldspar occur as
poikilitic inclusions in the sphalerite. However, in other parts of the
rock, the feldspar and quartz exhibit poikilitic inclusions of sphalerits,
The pyrite and chalcopyrite is sparsely disseminated in nature, and often
cceurs as inclusions in the felsic minerals and the sphalerite. The felsic
portions of the rock exhibits a slight porous nature, resulting from the

subangular comtacts of the quartz and feldspar grains.
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In these zonss, the ore minerals appear to occupy the pores mentioned
avove (i.e. interstitially). The majority of the feldspar is partially

raolinized. The weathered surface is a light rusty brown and well pitted
&)

[ o9

ae to the lsaching of the sulphidss and the resistent character of the

quartz grains.

SF B R Bt
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Jspecimen - XT:

This specimen is characteristic of the most massive ore rock and

AWy WEpat il

was obtained from the massive central portion of the mineral deposit.

ine rock is medium grained (3-5 mm) to coarse grained (up to 1.3 cm,) and

VA T

containé; sphalerite 903, quartz 5%, feldspar 5%, end pyrite, chalcopyrite,

L Ll Ll e L LT

and‘galena less than 1%. Sphalerite is moderately coarse grained with some
crystals up to 1.3 em. in length, and dark brown in color. The pyrite,
chalcopyrite and.galena are disseminated throughout the rock. The galena
appears most often at contacts of the felsic minerals with the sphalerite,

for as poikilitic inclusions in the felsics. In this specimen 211 of the

-

quartz and feldspar occur as poikilitic inclusions in the sphalerite, and

AL TR v S

.ire subangular to subrounded in outline, The feldspar appesars well

zaolinized. The weathered surface is a dark brown and moderately pitted in
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Polished section of Specimen - ZT:

The polished section shows; sphalerite 903, galena 5%, pyrite
% and felsic minerals 4%, The galena occurs as mlti-shaped blebs
hrougnout the sphalerite in no partlcular orientalion or texture. .

The pyrite occurs in the same manner as the galena but in some instances

contains rounded grains of sphalerite as the result of replacement.

Specimen - 3T:

This specimen was obtained about 2 feet from a siringer of ore

‘minerals in the upper portions of the ore outcrop map. It is a medium

grained (2-5 mm.) to coarse grained (up to 8 mm.) rock with the following
composition; sphalerite 403, feldspar 35%, quartz 2i%, biotite 1%, and
pyrite, chalcopyrite, galena less‘than 1%. In this spscimen the ore minerals
exhibit a very slight banded appearance, and are intergranular in nature.

The pyrite, chalcopyrite, and galena are of smaller grain than the
sphalerite. Scme of the ore minerals occur as poikilitic inclusions in the
quartz and feldspar while most of the pyrite and chalcopyrite occurs within
sphalerite grains., When the rock is broken, the gquartz and feldspar along
the fractured surface are easily separated from the rest of the rock as
individual, equant, subrounded to subangular grains. The weathered surface

of the rock is dark in the portion of ors minerals and light in portion of
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Spscimen - YT:

located

clear cuartz with a2 few sporadic

and marcasite which constitutes about 10Z of the rock.

sceur

in length.

within the

e

it
crastiform

oyrrhotite

Iy

|-

ron oxid

o

folisned

This polished section of a part of the zbove mentioned g

pod shows galena,

octher ore minerals,

in the country rock above the pegmatite.

SINUEY

s associat

2t oa quartz matrd

This specimen is from a guartz pod about 3 feet in diameter

It consists mainly of

-

zones of galenz, chzlcopyrite, pyrrhotite,
The ore minerals
stitiaiiy between quartz grains and in small veinlets of 1 inch -
A few poikilitic inclusions of the ore minerals also occur
quartz. Traces of biotite occur throughout the rock and where
ted with ore minerals it is sericitized. The marcasite is

in nature and occurs as concentric layers around some of the

grains. lost of the quartz is a light brown in color due to
stains. The weathersd surface is pitted and reddish-brown.

ection of Specimen - YT:

sphalerite, pyrrhotite and pyriie in syoradic lenses
Galena occurs in greater amount than the

No marcasite was visivle in the polished section.
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Polished section of a2 part of a Galena rich zonz (lense):

A . YT P 8 B W Ve, ) P ET

This polished section represents one of the galena lenses that

Lot A

occurs in minor abundance throughout the thesis area asscocizted with the

E mineral zone. The polished section shows; galena 9574, pyrite 42, end

é sphzlerite 1%. The latter minerals occur as subangular to subroundad i

é inclusions in the galena in no particular orientation. The pyrite grains j[

= Hl

% chow mimate blebs of galena In general the galena exhibits a zonal ?5
texture seen most clearly under low magnification. It is probably a growth |

zoning texture.
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Petrology of the ore bearing rocks

The following are dﬂsc ptions of five hand specimens and
corresponding thin sections of rocks which border ore zones in the thesis “
area.

b ATARTLER Y

Spzeimen - 2T

This specimen is a sample of the rock which is in contact with
a Toot wide ore stringer situated about 327" northeast of Foint 2 as seen
on the ore map-area. The rock is a medium grained (2-5mm.) SllQﬂtly banded .

tiotite feldspathic gneiss.
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The rock is rich in felsic minsrals as the mafics constiitute only 1/5 of
the rock. A few medium grzined (3-5 mm.) hornblende crystals occur
disseminated throughout the rock. A layer of small equant sized clea
gquartz crystals occurs in the rock. This layer represents the major
portion of quartz in the rock. Sphalerite, pwrite-and chalcopyrite, are
in general, disseminated throughout the rock but in places occur in moré
concentrated zones and constitute about 27 of the rock. Some of the black

sphalerite crystals show poikilitic inclusions of feldspar. The weathsred

surface of the rock is a dark rusty color.

Thin-section
'The thin-section showed therfollowing composition; plagioclase 50%,

biotite 203, K-feldspar 155, myrmekite 107, quartz 3%, apatite 1%, opaque
rinerals 1%, and sphene 1%. The plagioclase crystals show, sections.la,

(010) - 11° (average of 3 determinations), AngAbgl, section | x,
A(OJ_O) - 75 . Anrib95. Pericline is present in scie of the plagioclase
feldspars. Many of the plagioclase crystals show curved twin lamellae
(Figire L2). Often the twin lamellze would occur in only one half of a

plagioclasas crystal. Also the mz2jority of the feldspars are partially

altered to sericite and clzy minerals,
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Some of the plagioclase contained inclusions of K~feldspar, which suggests
an antiperthite development. Rims of unaltersd plagioclasc are at times
visible around partially altered plagioclase crystzls., Small wart-like
zores of myrmekite occur at some of the comtacts between plagioclase and
i-feldspar. The K-feldspar is mainly interstiéial in occurrence.
Zlotite shows no optical continﬁity. The majority of the biotite crystals
appear broken and display sutured contacts with bordering minérals,

‘ne biotite crystal contains an inclusion of plagioclase which was in

optical continuity with a larger plagioclase crystal that bordered the
Eiotite crystal. This may suggest partial replacement of the plagioclase
crystal by the biotite (See Figure AB). The ore minerals occur in close
relation with the biotite cryé%als. In one instance, a sphalerite crystal
coribains inclusions of biotite and plagioclase. The biotite inclusion

showed the same optical continuity as the biotite crystal which bordered

the ore mineral crystal,

[his specimen represents rock which is 8 inches from the massive
sortion of an ore stringer. The rock is felsic and of medium grain (2-5 mm.)
whibiting a slight leyering caused by mafic rich bands of biotite with a

raze of hornblende




Photomicrograph of 2 T crossed nicols X 26.

Figure L.

wWhat mizht be replacement of biotite by
albite 2s is shown by the albite crystal in

the center of the photomicrograph. Hote

radio active. halo around sphene crystal in

the biotite crvstal.

Fhotomicrogravh of 2 T crossed nicols X 24k,

© Pseudo-cataclastic texture and marginal

corrosion texture of the feldspar cryvstals.
liote curved and broken plagioclase crystal in
lower left of the photomicrozraph,.
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ov of the feldspars appear partially kaolinized. The ore minerals occur
;seminated throughout the rock. The sphalerite is so dark in color,

is hard to distinguish from the mafic crystals., The fresh surface of the
k is light grey whereas the weathered surface of the rock is a yellowish-

»m color and pitted due to the leaching‘of the sulphides.,

The composition of the rock is as follows; plagioclase 403,

rtz 203, microcline 15%, orthoclase 153, myrmekite L3, perthite 23,

stite 2%, sphene and hornblende 1%, and opaque ore minerals 1%.

: : . 0
2 plagioclase crystals showed, sectionsl a, X' (010) = 14 (average

;

three detzrminations), Anghbgy, sectionl X, z,(010) = 72°, An Aby o .

e majority of the feldspars are highly altered to clay minerals and

o s s 2o L el ey 85

ricite flakes. A few of the plagioclase crystals are almost completely

rlaced by K-feldspar while others show only a few inclusions of K-feldspar

i/or quartz (See Figure L46). Small wart-like myrmekite zones occur in -

aces at the contact betwesen the K-feldspar and plagioclase crystals,.

2 guartz is largely interstitial in occurrence along with the K-feldspar.

perthite consists of plagioclase in a microcline host., The biotite

itals show anomalous birefringence colors. A few of the biotite crystals

w

‘bit a sagenetic texture (Figure 45).
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~ine grained opaque minerals occur along the cleavage planes of nany

- -2 the biotite crystals., The determination of this very fine grained

-z3erisl is impossible, however, it is probably magnetite or rutite.

¢ ore minerals occur disseminated throughout the thin-section and in
~% -iaces the srhalerite contains inclusions of plagioclase vhich have the

:ame optical orientation as the plagioclase crystzl bordering the

ssnalerite erystal. Fuch of the sphalerite displays a 'zoned" texture.

This specimen was obtained from rock which was 14" from the

zassive portion of an ore stringer.. The rock is a medium grained (2-5 mm.)

felsic rich rock which contains about 20% of biotite crystals in rendom
srientation, some of which are very coarse grained (1-1.5 cm.). These
largs biotite crystals cort ain multiple poikilitic inclusions of
tlagioclase. The surface of the rock is nodular in nature due’ to the
smant, subinedrz2l and euhedral plagioclass crystals, Some of the
‘l:zzioclase crystals are coarse grained (up to 1.5 cm.). The ore minerals
disseminated throughout the rock and some occur as inclusions in

Aaccur

large plagioclase crystals. The weathered surface is very rusty in spots

oY r

Ut is otherwise a grey-white color,
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in-section:

The rock has the following composition; plagicclase 50%,

e

_otite 35%, K-feldspar 10%, myrmekite L%, opague ore minerals 1%, apatite

1 sphene 1%. The plagioclase crystals showed, sectionsl a, X /\(010) =
o

irly abundant clay mineral and sericite alteration. Curved twin lamellae

:ur in a few of the plagioclase crystals, OSome of the plagioclase crystals

t2in poikilitic inclusions of quartz and/or K-feldspar. One perthite

stal with plagioclase in a microcline host, was visible in the thin

2tion. The K-feldspar occurs mainly as a denteric interstitial mineral.

1 myrmekite zones occur at some o the contacts betwezn the K-feldspar

o
~.L

. the plagioclase. The biotite crystals exhibit an anomalous

refringence and very rugged end sections which formed sutured contacts

-~

./h the surrounding crystals. One large biotite crystal shows inclusions

I plagioclase and sphene (Figure 48). Very fine grained opague minerals,

s5ibly magnitite end/or sphalerite, occur along the cleavage planes of
the biotite crystals (Sz= Figure L7). In places, biotite crystals

> visible between two fragments of plagioclase which display optical
- (=]

Lbimuity.

y (average of four determinations), AnBOAbhO.' The feldspar crystals show
I

—T




Ficure 47. FPhotomicrograph of 5 T crossed nicols X 75.
Very fine grained ore minerals along cleavage
planes of large biotite grain. iote that the
vlagioclase fragment in the perthite crvstal,
in the upper left corner, has the same optical
extinction as the plagioclase crystal to the
richt.

Figure 8. Photomicrogranh of 5 T crossed nicols X 24,
Ragged end sections of the biotite crystal,
M

he inclusions in the biotite crystal (licht
crey) are of plagioclase fragments and sphene.
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Yost of the bictite crystals have radioactive halos around very small
crystals of apatite that occur in these biotite crystals. The ore minsrals
are disseminated throughout the rock and at times appzar to have replaced

the crystals with which they ars in corbact,
¥

O eom & s mam —T
SpEliingl - (4
This

specimen represents what is probably the granitic component
of a migmatite and was obtained 5 feet from the massive portion of ore
strinzer. The rock is a medium grainsd (3-5 mm.) to coarse grained

(up to 1.5 em.) felsic rich rock. The weathered surface shows a banding

mzfure, however, this banding does not continue throughout the whole
raciper It is probably the result of partially digested xenoliths.

mzfics, which are biotite, show no preferred orientation and in places

feldspar crystals protruding into them. Most of the plagicclase

-7stz.s show a milky-white color due to a kaolinization. A few coarse
—:zIrx=Z chloritized hornblende crystals occur sporadically throughout the
oit¥. a2 ore minerals of sphalerite, pyrite, chalcopyrite and galena

1izT Zisseminated throughout the rock. The chalcopyrite and the galena

s "= 2ccur together. The weathered surface is an orange-brown color

=z 122724 in nature. In places the rock is vuggy and some of the vugs are

.- - .. n

2=Zwizh a very soft mineral which may be a zeolite,

o i g L B I S




The thin-section shows a composition as follows; plagioclase 403,

Eal

~feldsrar 253, quartz 20%, chlorite 103, sphene 2%, opacue ore minerals 1%,
atite 1%, The plagioclase crystals show sections! x,z . (010) |
average of 2 determiﬁations), AngA b9h’ The majority of the plagioclase
rystals exhibit curved twin lamellae and in some instances the lamellae do

b}

5t occur the whole length of the crystals (Figure 49). 211 of the feldspars
show clay minerals and minute sericite flakes as alteration products.
wue of the crystals appsar 907 altered. Poikilitic inclusions of

eldspar and/or quartz occur in some plagioclase crystals. luch of the

_’"

i-feldspar occurs with untwinned plagioclase crystals and together display

1 1 L1

borders which suggests a recrystallization character. Iron oxide

1 3
sty
soured

iiteration dis also visible throughout most of the thin-section. Chlorite
szours with anomalous purple and blue colors and is probably the result of
tered biotite.l Euhedral shaped sphene crystals are present (See Figure
E) with one crystal containing an inclusion of plagioclase. Once again,

§

:ne ore minerals appear to have replaced somge of the crysials with which
ey are in contact. The contacts of the grains are lined with iron oxides
. ’

\linonite) and/or chlorite. One sphalerite crystal contained small

inclusions of feldspar. The quartz occurs in pods as is shown in Figure 50.
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~This specinmen represents a felsic rich rock occurrin

CQ

3 feet of an ore stringer. It is like specimen ~ 7T in that it is the

ranitic component of a migmatitic rock. The rock sample is medium
-rained (2-5 mm.) to coarse grained (up to 10 mm.) in texture and is
snposed essentially of plagioclase, K-feldspar and hornblende,

‘ne mafic crystals occur sporadically throughout the rock in zones of

rious concentration and often contain poikilitic inclusions of plagioclase.

agl
.ome of the large plagioclase crystals also contain inclusions of mafic
-~inzrals (See Figure 51). The fresh surface of the rock shows patches of
ron oxide stsins. Finely disserr-j_n-ated pyrite and minor sphalerite

22cur throughout the rock. The weathered surface of the rock is a rusty

20 light brown color.

Zin-section:
The composition of the rock is as follows; plagioclase 50%,
“erocline 15%, E-feldspar 5%, quartz 5%, hornblende 15%, chlorite 5%,
thene 3%, opaque ore minerals 1%, and zpatite less than 13%.
“¢ plagioclase crystals shar sectionsl.a, X'/\ (010) = T (average of three

Lzrminations »7ibrse Some of the plagioclase crystals exnibit twin
ANy o P 5

=

,
by
b
!

}

14

W

shich ocecur only part way along the length of the crystzal.
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The majority of the feldspars appear relatively unaltered.
Poikilitic texture is displayed by some plagioclase crystals which contzin
2ls of sphene, apalibe and ore minerals. The microcline and orthoclase
zre mainly interstitial in occurrence but occassionally both replace the
vlagioclase. wuartz is also interstitial in the thin-section and the
Tractures £hroughout the crystzls are filled with iron oxide (limonite).

The ore minerals are disseminated throughout the rock, intersti

2nd as poikilitic inclusions., The majority of the malics are moderately

xhloritized.

gigﬁre 51. Fhotomicrograph of 8T. Crossed nicols

magmification X 24. Large plagioclase crystals
exhibiting sieve texture., The poikilitic
inclusions are of; biotite, cuartz, sphene,

and sphalerite grains. Note marginal corrosion
texture of the large plagioclase crystal,
Pericline twinning is visible in rlagioclase
crystal in upper center.




v STRUCTURAL GuOLOGY

The following is az general summary of the structural geology of
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The layered rocks of the Ecstall Septum south of Big Falls Creek,
which is 6 mileg south of the thesis map-arsa, dip constantly from 65 to
northeast. However, north of Big Falls Creek the structure becomes
aore complex in part, and going from west to east there occurs‘a small

-aticline and syncline (about mile betwesn 1limbs) the axes of which

Tuj=

-3
@

(¢] O . . . . 3 s
-lunge 30 to 40 southerly. The thesis map-area is located in the western

5

'imb of the ebove mentionad anticiin

(0]

t.h

. The anticlinal-synclinal structure
is followad uO the east by a larger anticlinal structure which was not
szpred in its entirety during the summer of 1958. INorth of the thesis
:rea the anticiinal-synelinal structure dies out znd the foliation dips

r 4 o O o
:onstantly 65 to 85 southwest, as it does for most of the area north of
Jig Falls Creek. The strike of the foliation in this area is normally
.0 __0
20 to 350 .

The faulting in this region consists of zores of brecciation

2 to 50 feet wide which are epidotized and silicified by the addition of
lartz in thin stringers. The larsest fault in the area was traced for

~

e 13 miles end consists of an epidotized, and brecciated zone from

L
cgnavitie.

22 to 50 feet wide sometimes filled with a brecciated pe

the Bcstall Septum as reported by P.B. Read, in 1953.
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tiost of the faults strike parzliel or close to the foliation and dip

steeply. The age ol the Taulls is post-granitic intrusions.
FOLDING

The large scale folding directly associated with the thesis area
" e ms . . Z o
is a small closed anticline which has an axis that plunges 30 scuth and
an axial plans which is nearly vertical, The ore dsprosit in cuestion is
situated in the westesrn limb of this anticline. In the crestal portions

of the anticline the layered rocks exhibit a characteristic rectangular,

blocky weathering.

mall scale folding is represented by drag folds with distances
of 2 to 10 feet betwsen limbs. Four such drag folds were sesn and measured
in the close proximity of the ore map-area. Three of these drag folds
produced incongruous results, with regards to the anticlinzl folding, which

b - . 0 - X -
averaged as follows; strille of the axial plane = 300 , dip of the axial

0

plane = 900, and a plunge of 20 north. The other drag fold gave congrucus
£

. . o .. <
measurements as follows; strike of axial plane = 012, dip of axial plane

= 0900, and a plunge of 0300 south.
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Although only one congruous drag fold wa2s seen, the author is
- UPURRUSIN., (RS U, SO N I
colvaineeu oilauv ud

rth as do the incongruous drag felds. Close examinzition of the crestal

zrea of the anticline showed that layered rocxs dipped to the south.

tation strongly suggests a southern
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nlunging anticline, The incongruous drag folds are probably post-

antieclinal folding in nature and may be related, in part or whole, to the
iigmitization of the area which produced lecal and variable forces within
the rocks, This would account for the variation in the distance betwesen
the 1imbs of the incongruous drag folds as the rocks in which each
cceurrsd were very similar,.

FAULTING AND FRACTURTNG

No major faulting was visible in the thesis map-area.
However, faulting on a minor scale did occur. Four characteristic fault
stractures were sighted in the outcrop area below the ore map-area and

hey resulted in lineations across the outcrop. These fault structures

showed a left handed displacement of the rock layering, from 4" to 2'.

n most instances there has been no breakage of the rock layering, as it

is continuous and able across the fanlt (Figure 52).
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Other instances siow silicification has accomapnied the Ei =

In places, dip slips of 2" to 2' were measured. These distances have
mrobably been gidad somewhalt Ly weathering processes and are thersfore . o e
not entirely representative of the actual dip slip movement. IMinor horst

and graben fault structures were also sighted in on locale and showed

rovement of 4" to 12" (Figure 54). This was the only occurrence of a :

relatively complex structure. It is certain that the faulis of the thesis

area are postmigmitization in age. il zme

Fracturing
Sets of fracturass occurred in the thesis area and in the large
- o

outcrop area to the east of the map-area. One set of fractures visible in

the former area cuts the large pegmatite sheet-like body and is therefore

i

sl e \ . . . o
post-pegmatitic in age. The strike of the fractures is 075 and they have

2 near vertical dip.

A system of prominent fractures was sesn in the large outcrop

zrza Lo the east of the thesis map-area and was traceable for 300°7

{ = . N v 3 -
{3ze Plate F). Once again the fractures cut the pegmatite dykes
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The attitude of the two fracture ssts were as follows;

(a) 070°/78° =8

(v) 005° /vertical

Thess fractures displayed no "fracture filling" and little, if any,

mavromant wae dicreving
ovellelnlL WS CAloSCCill=

A large fracture which resulted in minor slumpage was sighted in

the crestal area of the anticline (See Platzs G).

parallel to the strike of the axil plane of the fold and had a2 near vertical

dip.

t had a strike roughly

Flate F. Vertical fracture sst  FPlate B. Larze fracture in crestal area
s e T § F
cutting the eastern of z2nticline. Note slumpage
1imb of the anticline. of the a;vered rocks.

{Looking north.)

T X R e o o S e

= me s 205 8

Ceam ron

e gl i




1n

i

a
e

ible

0
vis
€

fied mvion
1 direction

i

vertica

ilic

zone, (Fault zone is
d

S

Flowage of reo¢k along a fault zone.

ure 53,

——— et ol

9
w Vo,
ey
! Loy s
) .Ffl-w—,n-.i-.i_.sl.plh b s carb Ko 'y

Fis

Figure 52,




i
[
| ¢
b
|
! Fieure 5k.
E
i

iy

B o e s o
e R e U F T W
,-:ﬂ.‘a%.:_ ¥ T A

2

T e e, ’

60

SEP

Shows minor horst and graben
fault structures.




VI ECOROMIC GROLOGY

The ore dzposit consists essentizlly of sphalerite and minor pyrite,

pyrrhotite, chalcopyrite, galena, molybdenite, and marcasite. Traces of

- Wers ovtained in assays. Tne sphalerite 1s dark brown to

i

The ore body occurs as a nearly massive centrzl zone with stringers
branching off from this zone roughly parallel to the layering of the country
s, rocks as seen on the outcrop surface. These stiringers vary in width from

L, inches to 8 feet z2nd are composed mainly of sphalerite with minor amounts

of galena, pyrite, pyrrhotite, chalcopyrite a2nd molybdenum. Some of these
stringers terminate in the upper part of the outcrop area while the rest
are traceable into the overburden. The central portion of the ore body,

as snown on the outcrop surface, has average surface dimensions of 40 feet

by 25 feet. It convains a number of inclusions of relatively unmineralized

country rock., Ths exact dimensions and contact characteristics of these

inclusions was not determinable because of heavy oxidation of the cutcrop

urface in this area (See Plate J)., It should be noted here that the

is partially covered with minor slide

T

nat, together with the fact that the

outcrop surface is also obliterated in places as the result of gessan, -

f the ore stringers difficult throughout
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“ne eastern contact of the ore zone is, for the most part, against the
-zsmatite sheet-like body. This is a relatively sharp conbact and in a
fow ploces patches of pyrite and pyrrhotite are visible in the pegmatite

4

st the cormtact. In other places, the comtact of the ore zonzs with the

sountry rock varies from sharp to rather diffuse. The rock on either
side of the ore stringers does contain minor mineralization which decrzases
in awount away from the ore stringer. Lenses of almost 100% galena were

cz2n in a few places throughout the ore zones. These lenses were nesver
sreater than 4 inches by 2 inches in dimension. Other than these few
sazurrences of galena, there was none in the more massive sphalerite zones.
.05t of the galena seemed to be located in the country rocks which bordsred
the ore strirgers and in a quartz lense situated in the lower part of the
tentral ore zone. In general the ore minerzls, especially the sghalerite,

are relatively coarse grained and alwsys occur in guartzofeldspathic host

rocks with the exception of the minor amount of sulphides that occur in

.t

72 altered sericitized rocks. The feldspars of the host rocks are all

martially altered and the quartz grains are rounded to subangular,

From the study of the rocks containing ore minerals it can be
. 17

sszertained that the mineralization is interstitial in nature. Howevsr
3

In the more massive ore rocks the felsic minerals appear as poikilitic




In certain areas the ore exhibits a banded nature and atiitudes were
measured from the banding. However, in the majority of cases the ore
axhibits a2 massive texture. The weathered surface of the ore deposit‘is
dark to reddish-brown in color. The unmineralized couﬁtry rock located
balow the ore zone chows a yellow~brown to reddish-brown color as a resuit
of the almost continual runoff water which passes cver these rocks from
the ore zonc abovse. Upon closer inspection of the weathered surface,

the felsic minerals (quartz and feldspar) stand out from the surface
causing it to have 2 rough and pitted nature, as the ore minerals have
been more easily weathered,

Much of the deposit lms probably been removed by weathering and
ice action, thus accounting for the short depth of the deposit and perhaps
for ths present unconformable nature of the deposit as was shown by the
diamond drilil nholes.

The location of this ore deposit seems rather incongruous as
according to present literature, few if any zinc deposiis occur in the
western portion of the Cordilleran Region, most of the zinc and/or lead
deposits of the Cordilleran Region are concentrated in the eastern belt,

near or beyond the eastern margin of the main zone of the large Coast Range

Complex,
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HISTORY

The mineral asserblage of the metamorphic rocks in the ithesis

v &

rea is typical of medium to high grade regional metamorphism.
‘ne bestall Septum north of the Eestall River contains low to high grade
ztamorphic rocks with a gradual change of m?tamnvrni 70in

nis change is gradational showing an interfingering of

Kl
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1

5> high regional metamorphics,
In the thesis area there is no evidence of contact metamorphism

~om the Cozst Range Complex having been superimposed uron the regional

3y vhin secticn study of the metamorphic rocks from the area, it

~n be inferred that they have undergone medium to high grade metamorphism

= the plagioclase normally has a composition of inzo to ﬁﬂso. These rocks
s>uld then be classifie d in the almandine-amphibolite facies of regional

2 : . S .
stamorpnism. The mineral assemblage of hornblende-biotite-plagioclase

3

wzgests the original rocks were tuffs, tuffaceious sediments,” or highly
.znesian feldspathic sediments generally lacking in quartz. The more
~2issic rock which oceur further to the west and east of the ore outcrop

c~area suggest their original sediments were psammitic or somewhat

-
St

:1dspathic relitic sediments.

{

,» P.B. Summer Report, 1958,

urner and Verhooéen Izneous and hetamorphic Petrology, Second kdition,
s 1950.

Uo. Cit., Read, 1958,
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"The sericite schist of the thesis area is probably in part associated with

ine medium to high grade regional metamorphism of the area but has been

superimposed upon by hydrotharmal alteration relating teo the ore deposit.
i 2 i

CHARACTER OF THE HIGATITES

The migmatites of the thesis areaz are definitely associated with

ne Coast Hange Complex in origin and tim

¢

. The author would place the
crmation of the migmatites, in accordance with tskola, in the zone of
~jection and potash metasomatism. It is in this stage that the major
ranitic intrusions may be regarded as mobilized migmatites in an
ivanced stage of granitization, injected as mixtures of licuid and
wstales, in a mushy condition. The resulting mignatites are mainly

“erites, such as Sederholm has-described from Finland., The general

rallelism and straightness of the injected granitic bands indicates that

ior to injection of the magma, the dominant characteristic of the rock
5 fissility rather than plasticity. The probable eazse with which the

“tures of liquid and crystals were injected may be related to the

*2p dip of the layered rocks into the edge of the Coast Range Complex

t5is particular area. This would account for the presence of the

ites on a local basis rather than on a regional basis.

hoozen, Igneous and Hetamorphic Petralnewr 1040
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Folding of the rocks during the periods when the magrnatic
solutions and emanations (syntectonic intrusions) ware given off and the
A g

mignaties developed seems essential, as no contact metamorphism was

2

isible, which would be the result if the magma entered afterwards

W

Further evidence of folding during migmitization ecan be interpreted from
& g mig
the common curved nature of many of the feldspar twin lzmellae,

oyance 6

[
-
By

= E 8 ey Ay - Prea B ] R AT Sasad)
iniecy wberizl imto the country rock would

be attended by rhenomena of various sorts, such as impregnation of the

wall rocu, solution and removal of some of the components of the wall rock,

and resctinns with the minerals with which the solution comes into contact.B
In short this may be classed as contact metasomatism., Three principal

types of metasomatism wsre recogn 1-° from thin section study of the
migmatitic rocks of the thesis area. These were; z2lkali metasomatism,
kaolinization, and serici;ization.h Alkali metascmatism was seen in the
formation of myrmekite and_perthite. Both involved mestasomatic exchange
of 2lkalis; the myrmekite being formed at the contacts of the E-feldspar
and plagioclase where the replacement of the potassium in the K-feldspar
by the sodium and calcium of the plagioclase resulted and the libsrated
silica formed the guartz of the myrmekite;s perthite was developed as the

¥ -

result of replacement of the microcline by plagioclase,

ew Vor&, Part II, Geological Society of America Bulletin, Volume 47,
pr. 803-832, 1938.
T

2e a thy TP M. tructural and fetrologic ocuﬁ 2s in Duchess Count
3 F s

! emner, CsH., The liode of Formation of Certzin Gnzisses in the Eighlands
of lew Jerssy, Journal of Geology, Volume 22, pp. 544-612, 1914,
le “urnor and Verhoorbn Tﬁnsous aﬂj Eetanorwﬂlc Fetrology, 1900
d Relzted Fhenomena in the

LOLthrn Inyo Rgnge of balllo nwa—nef14q, Geological Society of America,

Volums 48, pp. 1-7h4, 1937.
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Evidence of alkell metasomatism was also sighted in the field, where mafic 1
rich lenses were lined with feldspars and contained inclusions of same

- within (Figure 55)., The kaolinization and sericitization formed as the
result of hydrothermal metasomatism of the feldspars. The exact amount of
feldspar alteration relatsd to hydrothermal mebaopomatism is undeterminable

as this may have been superimposed upon as the result of hydrolytic brezking ‘
e - & . 3 . 1
i the feidspars in weathering processes. OOIME 1Iron-magnesia

C

u

vl

wetasomatism may also be interpreted from the character of the migmatitic

(‘l

rocks, as the contacts betweesn the granit ic component and the metamorghie
host rock are often lined by a mafic rich (hornblende and/or biotite) i
layer (Figure 56)., In one instance hornblende pods were seen at the

cort act between granitic lensss and the metamorphic country rock (Figure 57).
Other evidence of metasoma ism (rep acement) as seen in thin sections are;
intergrowths of albite in orthoclase; core-and-rim structures where some ‘ ;

- of the feldspars, both E-feldspar and nlagioclase, are surrounded by rims i
& 5 & & & 3 O

of albite; marginal corrosion structures, where grains of potash feldspar

(microcline and orthoclase) which have the appearance of having been

corrcded along the marging and pssudo-cataclastic texture.!

6. Ob. Cit., Turner and Verhoogen, 1940.
7. Ob., Cit., Andersen, G.H., 1937.
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igure 55. Lafic rich lenses bordered by feldsrar
and containing inclusions of feldspar,
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Ficure 57. Hornblende pods at contact of
granitic lenses with metamorphic

country rock,
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In mignatite zones bordering deep-seated rlutonic intrusions,
there is complete gradation between metésomatic metzmorphism and reactive
assimilation, in which metasomatism also plays a part but which falls
into the catezory of igneous rathier than metamorphic phenomena.s
The origin of the ptygmatic folding was mrimary in origin,9
as dujecllion vocurresd during the period of active deformation,

This can be further confirmed as the veins are conformable with plications
in thes counbry rock, which is in accordarce to Buddingion. The main
occurrence of the ptygmatic folding in the limbs of the anticline is
reasonable as these are the high pressure areas of a fold where vlastic

flow structures are best developed.
CHARACTER OF THE FPEGHATITES

The composition of the pegmatite intrusions, K~-feldspar,

perthite, pl

{o

gioclase and quariz, with minor muscovite (sericite), shows
that they are to bes classified as simple pegmatites. All of the pegmatitic

bodies were continucus over their entire length as sesen on the outcrop

¢

surfaces and showed steeply dipping and sharp contacts with the country

rocks., Conszquently they were not formed by replacemsnt but rather are

B

the resuli of magratic intrusions,

3, Ob. Cit., Turner and Verhoogen, 1940.

9, Godfrey, J.A., “ne Origin of Ptygmatic Structures, Journal of Geology,
Volume 562, 1954,
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They are definitely post-migmatitic and post defromation in age.
Their oririn is magmatic and in particular from the residual, water-rich
silicate melt of the Coast Range Intrusives.

The pegmatites of the thesis area are the type that commonly
occur as swarms of dykes, veins, or flat Tenses within or at tha mavzing
of batholiths and stocks of granite and granodiorite.l

ORIGIN OF ANTICLINAL FOLD
The small anticline of the thesis area was probably formed as the

result of the Coast Range Complex intrusicns. The wsst 1imb of the

anticline is in contact with the western edge of the Coast Range Batholith

while the eastern limb borders against a narrow Coast Range intrusion.
g =4

Inward forces from these granitic zones to the west and east accompanied by

-~

upward forces from below, as the result of 2z "rising" batholith, were the

2

most likely components which developed the anticlinz=l fold Howaver
-y ’ 3

the anticline may also have developed as the result of only one of the above

mentioned forces. That is, the eastern granitic intrusion may have forced

b

the layered rocks against the western edge of the Coast Range Complex thus
causing the rocks to bow upwards. On the other hand, upsard force alone

of an intruding cupola would zlso cause an anticline tc form in the 2bove
layered rocks. he foldir - wever it occurred, was contemporanzous with

ity tization and pr "ion in age.

1, Turner znd Verhoogen, Igneous and ketamorphic Petrology, 1960.
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CRIGIN OF Tdz kINpRaL DurOsIT

The mineral deposit is probably relatec to the :

Cf!

egmatitic
intrusions and is therefore post-migmatization and post-folding in age.'
During the late stages of crystallization, assoc ia.ed with the intrusions
of the Coast Hange Complex, the magma bescame rich in volatiles and residual
liguids which were then intruded, in part, to form the pegmatite dykus.
this stage that the mineralizing solutions accompznied the
egmatitic solutions and were deposited in the western limb of the

h the largest psgmatite body, the sheet-like mass,

The main central portion of the mineral deposit in contact with the large

a9
(]
w
ek
[4]
v

sheet-1ike body of pegmatite definitely sugg direct reiationship
petween the Lwo. l.ost of the mineralizaing solutions probably travelled
upward from this area of the anticline as evidenced by the numerous

stringers which project up the outcrop face from the larger central mass.

These solutions travelled along the granitic porticns of the migratites as

'.-{a

they affordsd the greatest porosity and permeabiliiy as a2 result o

cataclastic breakage of many of the crystals during crystzllization whic

1

n

1,

was contemporansous with deformation. The he mineralizing

ck

of

4]

B

ssag

solutions threugh the granitic portions of the mignma t'ie caused many of the

-

felsic minerzl grains to become rounded as was-displayad by the specimens

containing ore minerals.




Hydrothermal alteration {sericitization and kaolinization) was

(Al

sctive during the deposition of the mineral sclutions. Thi

w
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~4as mainly the rocks higher up or above the rocks contzaining ths

3
=3

eralizsrs. Consequently this would account for the zone of altered,

L

sgricitized rocks situated in the "younger beds" portion of the anticline.
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2xtent than it is at present. Glaclation was most 1ikely the cause for

4
zrosion of much of the deposit.
This mineral deposit is definitely different from other derosits
situated in the Hestall Septum. A1l of the other deposits of the Hestall

;zpbum are mainly massive pyritic bodies with minor amounts of copper,

w
(1]

zinc, silver and gold, and are associated with sericite schist zones.
There is evidence to suggest thal these are possibly syngenetic types of

‘\
Ugy

mineral deposit in question is definitely hydrothermnal
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The metamorphic rocks of the thesis arez, which have undergone
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Some possibly were derived from tuffs or tuffoe

Tnese sedirents and volcanic rocks belong to the facific euzsosynclinal

= e

» of the great Cordilleran Ceosyncline developed during the
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iesozoic time. The orogeny involved in the formation of the

Love ratssediments is that of the emplacement of the Coast Zan 8
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: Tormation of the migmatites and as a2 result it is proba2ble %

s mamner, The time of origin of the migmatites was during the late

2scence of the upward-migrating magme of the Coast Range:
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“ion of the migmatites was at the same tize as the folding.
This is shown by the induced stress twins of the plazioclase feldspar,

the undulatory extinction displayed by some of the quartz crystals,

7: pabure of the mafic crystals, and the pseudo-cataclastic

L4l

The mineral deposit iIs classified, according to Lindgren's

R |
)

i

ssification;, as a mesothermal deposit and was associated with the

drotherimal stage of the pegmatitic intrusions. =Zxsolution blebs of

. - . -

milcopyrite in the sphalerite, as seen in a polished section, suggests

L

~z temperaturs of the deposit a2t the tine of formation was in the

tzinivy of 3507 -~ 400 C. The mineralizing fluids were best received

meability and were deposited interstitially. The pervious nature
he migmatites resulted from the developuent of pseudo-cataclastic
xture during deformation which was contemporaneous with migmatization.

z anticlinal fold progduced a structural trap which localized the ore.
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