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INTRODUCTTION

The entire mining world has watched the growth of the
Rouyn mining district in the last few years, from a
practically unknown and unexplored territory inte::am area
which gives promise of becoming one of the world's
important suaurces of copper.

To those who are interested in this area, either
financially or otherwise, any small cantribution to the
petrography or ore relations of any part of the region is
likely to prove valuable.

It is the purpose of this Thesis to make some such
contribution, and it is the hope of the writer,that, at
least, a few of the results obtained will lead to a better
and more detailed knowledge of a part of this interesting

area.

SOURCE OF MATERIAL:

The material for this Thesis was obtained from
the 125 ft. level of the Aldermac Mine. This property is
located in the Western half of Boischatel Township,
Quebec. It is approximately 25 chains east of the West
boundary and 55 chains south of the north boundary of
the Township.

TYPE OF MATERIAL:

The material consisted of fifty-one thin sections of
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gg rocks and nine polished sections of ore, together with
specimens.

their hand/ The' thin sections were made both from diamond
drill cores taken from horizontal holes which fan the country
about the 125 foot level, and from rock samples taken at
various places along this level. The polished sectinns were
made from specimens selected from various parts of the ore

body.

LIMITATIONS :

Owing to the writer'!s inability to visit the district
and his lack of any first-hand information about it, the
following work is entirely of a petrographic nature, and
what little geology, etc., is included was derived entirely

from published reports dealing with the area.
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examination of the thin sections.
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GENERAL GEOLOGY AND PETROGRAPHY

# *The rocks around the mine include a series of
acid lavas, tuffs and breccias striking north 75 to 80
degrees east and dipping south south at angles of from
65 to 70 degrees. These are intruded by igneous rocks of
three ages. The older gabbro, or dionite, is the oldest. It
forms wide dike-like masses of irregular shape, striking
almost parallel to the bedding of the lavas, and probably
dipping steeply southward.

The next intrusion, in order of ezge, is a coarse
syenite porphyry, with large reddish felspar phenocrysts.
It forms dykes, striking northwest and dipping about
70 degrees toward the northeast. The youngest intrusive
in the area is a large dyke of the lauter gab*ro that
strikes in a northwest direction with a nearly vertical
dip."

"OLDER GABBRO:"

Fromopublished descriptions(#88 the "older gabbro®
or diorite is composed of primary quartz, 5§ to 6%,4aﬁ&mr

forming graphite intergrowths, with labrodorite felspar,
) _—=

(#) Ore relations at the Hdorne 2nd Aldermac Mlnes,Quebec. By
‘ H.C. COOke, Trans. C.I.M.M. 1928
(##) C.G.S., Summary Report, 1926 Part C. Page 51



20 to 35% and greenish hornblende crystals averaging 1 mm.
in diameter. The hornblende forms from 60 to 75% of the
rock and shows no evidence of being secondary after pyroxene.

SYENITE PORPHYRY:

(#)

The syenite from Rouyn map area is described by W.F.Jones
as being of two varieties. The first is e porphyritic rock
composed of albite; orthoclase, and microcline and a little
quartz. Abundant blue sogiwﬁ}ch hornblende occurs inter-
stitial to the felspars. Other accessories are biotite,
and zircon. The socond variety is 2 rock with a porphyritic
tendency composed of large crystals of greenish augite set in
a groundmass of equigranular felspars, orthoclase, microcline,
and a little albite. Some green hornblende crystals are
precent and the augite is partially altered to hornblende.
Accessory minerals are epidote, splene, apatite, and a little
biotite.

An intrusive mrass of syenite porphyry, lying slightly
north east of the Aldermac #ine is described by H.C‘Cookeg##)
somewhat as follows: It is a large mass of syenite porphyry

of non-uniform composition varying from a basic type

containing 35% of femic minerals and no free quartz, through

(#) C.G.S. Summary Report, 1923, Pert Co Page 138
(##) C.G.S. Summary Report, 1923, Part C, Page 122
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various forms of felspar porphyry, to acid types containing
from }O to 15% free quartz and very little femic mineral.
Each phase has a fairly uniform composition and forms a
mass with definite and sharp outlines in intrusive contact
with other phases.

It would therefore appemr that here we have a case
of intrusion during or after differention,and not before.
The general composition of the porphyry is unusual because
of the high soda content. The felspars are orthsclacse,
microcline and albite, the femic minerals include biotite,
diopide, aegerine-augite and gloucophans, the last named
forming as an alteration product from the pyroxenes. The
normal orde?fcrystalizaticlhas apparently been reversed, the
potash minerals forming first and being partly resorbed in
the fluid residue high in soda and silica.

LATER GABBRO:

The "Later Gabbro" is described by W.F.James in the
same publication, page 138. This ®"Later Gabbro* is apparently
a diabase where it forms dykes. It is described as having an
ophitic texture, often carrying large felspar phenocrysts
and usually containing some quartz. The femic mineral
is usually colourless diopide ng:r partially altered to

hornblende. The felspar is labradorite.
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AGE RELATIONS OF INTRUSIVES:

The age of the diorite and the syenite porphyry is
definitely pre-Cobalt and appears to be post-Temiskaming.
The age of the "later gabbro" is doubtful but appears to be

ACID LAVAS AND TUFFS:

The acid lavas and tuffs are undoubtedly of Keewatin
age. They are described by W.F.James (#) for the Rouyn Map
Area. They consist of rhyolites and trachytes and their
tuffaceous equivalents.

The rhyolites are of both equiangular and porphyritic types.
The phenocyysts of the porphyritic type are mostly fine laths
of elbite or rounded grains of quartz.

The tracytes contain little or no quartz. They #re
composed of large grains up to 1 mm in length, of orthoclase
and albite in a matrix of the same material. The tuffs have
a similar appearance and their elastic origin is hard to
determine as considerable re-crystalization has taken place.

Pyrite, magnetife, and epidote are generally present.

SEDIMENTS :

(##)

As stated by T.C.Denis & band of old metamorphosed

T#) C.G.S. GCummary Report 1923  Part C1  Page 131
(##) C.I.M.M. , May 1926, P. 619 .
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sediments, bobh Cobalt and Temiskaming, in age, beginning

some thirty miles west of Swastika Station, runs in an easterly
direction, more or less continuously, for a distance of about
160 miles. The northern contact of this band of sediments

with the underlying Keewatin lavas passes through the

southern part of Boischatel township about twenty chains

south of the Aldermac Mine., Most geologists who have done

any amount of field work in Quebec are of the opinion that
some of these sediments occur north of the contact as it is

now known.
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MINERALIZATION AND PRESENT THEORY OF THE ORE FORMATION

"The ore consists of -the sulphides pyrite, pyrrhotite,

sphaelenite, and chalcopyrite. The sulphide deposited
in individual grains at a distance from the ore-body is
entirely pyrite. Where replacement is complete, and the
massive type of sulphide has been formed, pyrrhotite
begins to appear and geems to increase in proportion as the
lens of ore thickness, until much of it is solid pyrrhotite.
Chalcopyrite is evidently somewhat later replacing both
pyrite and pyrrhotite where replacement is intense and
‘only pyrrhotite where replacement is less complete.® (#)

According to Cooke the ore body is of the replacement
type. "The evidence-indicates that the sulphide body
has replaced a lens of breccia lying between the
acid rhyolite on the north and the somewhat more basic
rhyolite on the south. Apparently the size and position
of the ore-body has been determined by the size z=nd position
of the original lens of breccia. The introduction of the
Ore appears to have been accompanied or preceded by a

(##)

pronounced silicification of the beeccia.®

(#) Ore Relations at the Horne and Aldermac Mines by
| H.C.Cooke.

(##) Ore Relations at the Horne and Aldermac Mines by
H.C.Co0Oke.
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Cooke notes that the syenite porphyry is intrusive
into the sulphide. He also notes that small stringers
of sulphide run into porphyry and that these stringers
consist of chalcopyrite only.

From these facts, and from others of minor importance,
he draws the conclusion that the mass of pyrite, and the
pyrrhotite were formed first. They were subsequently
intruded by syenite porphyry dykes. This intrusion, by
means of the strains developed, caused slicing of the sulphide
mass.,

Finally, along the little cracks so developed, and
along any cracks in the porphyry, solutions rich in copper
were formed. Thus by the filling of minute fissure and by
replacement along their walls the present copper bodies

were introduced.
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PETROCGRAPHY

'OUTLINE OF METHOD FOLLOWED:

The specimens were all examined both megascopically,
and microscopically in the usual manner. The structure of
the rock was noted and the percentagk-and average
size of grain of each mineral was observed. The various
rock types were then correlated and classified, as to
Primary composition, structure, etc. Conclusions were
drawn as to the relations between rock types and ore and between
alteration and ore,etc.
The polished sections were examined by reflected light
in an attempt to determine the common ore Mminerals.

The rocks are described under the following headings

and subdivisions
l. Hand Specimen
1l. Thin Section
(a) Structure and Texture
(b) Original Minerals (Primary Constituents)
(1) Groundmass )
) If the rock is porphyritic
(11) Phenocrysts )
In order, from salic to femic minerals:

{c) Alteration.

A description of the secondary minerals,
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generally in paragenetic order.
(8) Opaque Minerals
(e) Paragenisis

The paragenesis of the secondary minerals as determined
by the writer.

The alteration in most cases appears to be entirely due
to replacement of original material by hydrothermal action,
and, to a less extent, to the deposition of various minerals in
fissures and cracks. Only these minerals which show more
or less conclusive evidence of having been formed after the
consolidation of the rocﬁﬁﬁncluded under the heading of

®"Alteration®.

Some of the criteria used to determine replacement

are listed below:

(1) The preservation of original structure or

texture, e.g. pseudomorphs.

(11) Replacement veinlets cutting the specimen or
thin section and dependent on minute fissures
and cracks.

(111) The projection of a erystal of.one mineral into
aiworystals. . of another minerzl where the
former has a ragged or irregular outline.

(V) The occurrence of @ orystdl:of vhesminersal
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cutting across several xols of other

minerals.

(V) The occurrence of a mineral in more or less discontin-

upus stringers throughout the rock mass.
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CORFELATION AND CLASSIFTICATION

On the hasis of composition the rock types fall naturally
into two major divisions, acid lavas and intrusive dyke rocks of a
syepitic or monzohitic character and p?éphyritic texture,

(a) Lavas.

In thin section the lavas appear to be of two types,
rhyolites and trachytes, However, on attempting to correlate these
trachytes it seesmed probable that they are not really trachytes 4%
geexred prebebiec thet they ane ned really tPechyses but merely slight
differentiates of the main mass 6f rock. Two of them (Core #28 and
Rock #11) are included by the writer among the rhyolites, and the
other (Core #13) is considered as a part of a syenite porphyry dyke.
Rhyolites.

The basis on which the rhyoclites are divided is the quartz-
orthoclase ratio. In determining this ratio all secondary sericite
was considemed as representing original orthoclase.

Considered in this manner th rhyolites &re seen %o be of
two types; those in which the ratic of quartz to orthoclase is
preater than 2 to 1 and those in which this matio is less than 2 to 1
The former are here termed acid and the latter basic rhyolites., A
list of the various lavas is given.,* It is in the form of a cha#®t and
shows the structure, composition both original and altered and the
quartz~orthoclase ratio as well as the identification numbers. This
chart clearly shows the two types of rhyolite and their textures,

The location of the various specimens was then plotted on
the map**and the .composition (acid or basic) was noted.

This clearly brings out the fact that paralleling the
main drié; and slightly to the south of 1%, is a band of basic
rhyolite about 40f+. wide. This band apparently has a verying strike

*»q iy
s Bee tabls (1)
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but in general it trends east and west.

Lying one to the north the other %o the south of this
band of basic rhvolite are two bands of undetermined width, composed
of acid rhyolite, These acid bands have approximately +the same sitrike
as the basic rhyolite,

The ore is ssen to ccecur along what iz taken to be the
contact between the basic rhvolite and the acid rhyolite to the north.

The above agrees perfectlr with the statement made by Cooke*
that the ore occurs at thes contact l.etwe=n an acid rhyclite to the north
and a more basic rhyolite 40 ths south.

With only thres exceptions all the specimens shown on
Map "a" as basic rhyolites have the recuired composition. These edcept-
ions are cores samples Nos.'ll and 18 and rock sample No, 11. They are
included among the basic rhyolites largely on the basis of their texture.
Textures:

Another interesting fact brought out by noting the
texture of the various specimens in the following.

A1l the basic rhvolites have a pgngggid**-("CIastic")
texture. This texture is taken by the writer to indicate a very elow
cooling of +the molten lava, thus allowing an equal growth of the various
crystals. The acid rhyolite to th2 south also has this porphroid
texture near the con%act hut with increasing distdnce from the contact
it assumes a porphyritic texture,

The acid rhyotite to the north on the other hadd, has a
well developed prophyritic or even anygdaloidal texture near the contact,
With increasing distance northward the posphyritic tsxture is less
pronounced and finally becomes porphroid,

An attempt has been made to show these textures on the map***

*Op.CiT.
*#*Igneous. Rocks by J.P. Iddings, Bol.l Page 196
%% See map "AN
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Thus going from north o south the texture of the rock varies as

follows:- A gradual change from porphroid to porphyritic, an abrupt
e Ll

change %0 prophroid and then a gradual chance to porphyritic again,

I1f,as Cooke states* ths lavas dip towards the sou*h this is somewhat

the condition one would expect to find, the flows hecoming more

porphyritic near their %ops.

Considered in this manner, the basic rhvolite is szen to
be lyinz on the porphyritic or amygdaloidal top of the acid rhyolite
flow to the north.

The fact tha%t the “ase of the basic flow has a porp%?gd

aé/
texture is presume&)aue to 1t having been extruded hefore the

underlying acid flow had corpl=2%=1v cool=zd., Thus it —ovli cczl slovly
1t-21f and 30 aszuse a p;gpﬁg;ii_ﬁexﬁare, A 3iilar relati-n appazrs
50 held tetwzen +rs Yhosic rhyolite and the acid rhyolite to the south,
This latter rhyolite is of EEEEESEE@ texture at the base and becomes
porphyritic as its top 1s approached,

Another hypothesis, explaining the relation of the basic
rhyolite to the acid rhyclite to the scuth, is that the former repre-
sents a differentiation of the acid flow, This might be accomplishad
by the slightly more basic portion being segregated under gravitational
forces to the base of the flow, Sorie such explana*icn s=ems likely,
when one conciders the fact that, if the rasic band is corsidered as a
separate flow 1t should have a porphvritic texture near its top. This
was not observed and consequently it seems prohable that 4the basic
band is a differentiatidn €€ the overlying acid rhyolite to the south.

To sum up;the lavas appear to he all rhyolites. They
occur as bands trending east and west and are represented by a band of

basic rhyolite between two acid ones. The acid flow to the north
*See page 3
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shows & good gradation in texture frogi bottom to top. Lying on top

of this acid flow is a nore basic rhyolite. It probably represents
thie basic base of the acid flow to the south from which it was formed
by differen%ion. This latter acid rhvolite assumes a prophyritic
texture as its top 4s approached.
(b) Dvke Rocks.

On the basis of composition the dyke rocks fall into t+o
divisions.

(i) Those contatning lit*le or none of the femic minerals,

5’(’61?‘?
d“prOphhry dvkes,

These are terme

(i1) Those containing arundant femic mirerals, principally
biotite and aegirine augite., Class (i1i) Is.subdivided into two types.

(1) Those contzining a*undant hiotite and striking about
north 40 degrees east. These are termed the mica sgenite porphyry
dykes,

(11) Those containing biotite and gensrally some aegirine
and striking from north 15 degrees west to north 40 degrees west., These
are termed the augite syenite porphyry dykes.

A correlation of the various dkyes specimens was made on the
basis of the petrographic character, width and position of the specimen,

The dykes which are cut by the level and fully represented
by samples. Samples of those cut by diamond drill holes, on the other
hand, do not form a complete collasction. Therefore, where a dvke was
noted on the log of a drill hole bu®t no specimen furnished, the field
determinati-n was used to connect this sample with others of a similar
character,

A chart of the varilous dvke specimens sikilar to that

given for the lavas accompanies this thesis,
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Déscription of Dykes:

(1) Syenite Porphyrv Twpe.

This type is represented by five dvkes as shown on
Map "a" whare they are numhered from 1 to 5.

They are composed of a syznite porphyry containing
p;actically no femic mineral although as seen by the chart, dykes
Nos. 2 and 5§ carry from 5 to 10% apatite and sphene. This i& shown
in core sample #17 and in rock Sample #15. This type usually carries
both microcline and orthoclase in addition ot plagioclase and is gener-
ally considerably altered., It is also characterized by containing
abundant secondary actinolite and practieally no blue amphito’e, only
one specigen showing *he la%t=r (Core #17) Core sample #13 is included
in dyke No,2. This sample is termed a trachyte but from its location
it probably rsespresents a chilled portion of the dvke near the contact.,.
These dykes strike from north 5 degrees east to north 40 degrees west,
the general trend being ahbout north 20 dezrees west. They are represented
on the original map as cutting through the ore and therefore apparently
Jater through it, The examination of sections however indicates that
they are probahly earlier*

(11) Apgite Syenite Porphyry Type.

This type is represented by three dvkes, shown on map
"a® as nos. 6,7, & &8 They strike from nor+h 15 degrees west to north

40 degrees west with a general trend of about north 35 degrees west.

e

e — e — e

ég_}heir relation to it could notwpgﬁgggggggggd directly.
As indicated, this type contains ahundant primary T

biotite, gen=srally accompanied by aegirine-augite. Sphene and apatite

are usually present as accessories, Here too orthoclase and Microcline

*See page, /&
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accompany the plagioclase, As a rule these dykes are rather badiy
altered the charscteristic alteraticn product being abundant blue
amphibole, The blue amphibole probably owes its origin to the fact
that these rocks carry soda rich pvroxene, Calcite, though generally
in minor amount, is also a characterisitc secondary mineral.

Dvke #6 is projected through core sample #9 in spite of
the fact that this sample is here called a rhyolite. From the description
of the sample it is seen that a part of the rock consists of an augite
syenite porphvry and the other part of a rhvnolite. From the relations
shown on the map it seems likelv that the sample represents a viece of
the rhyolite caught in the dyke.

Dvke #& is seen from the chart to be bordered on the
western side by a narrow strip o6f.rock rick in aegirine=augite. The
portion of the dvke 40 east of this pvroxene rich strip apparently contains
no pyroxene, It would seem as if the western portion is a differenticn,
eigher in place cor at depth of the main dvke material,

(114) Mica Syenite Porphyry Type.

This type 1s represented by two narrow dykes, Nos., 9

and 10.
They are fairly rich in primary btiotite and ccntain

no augite. They are usually only sligh¥¥y altered the characteristic
products being calcite and chlorite. They contain no amphibole and are
very poorly minerzlized,

The gensral strike of these dvkes is north 40 degrees
east.,
Andesite.

Only one specimen o andesite was observed. (Core
Sample #10) No indicaticn of the shape or size of the rock mass from

which fhis was obtatned sould be formed. It ~eems pos-ible, however,
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that on the basis of compositicn this rock represents an offshoot of
some mass Of the "older gabrro" lving either to the south or slightly

below the point frog which the specimen was taken,
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ALTERATION,

An attemp to corretlate the various rocks on the bagis of the
kind and extent of alteration met with no seccess. The various kinds
of alteration have af<2cted the whole area without showing anv
marked preference for a particular rock *type.

When, however, the variocus kind- of alteration were
conzidered quantitatively ac %0 cau=e and controlling fzctors, definite
results were obtained.

The method used was as folleows:=-

A reproduction wa=s rade of the original tracing of the
diamond drill holes and th= ore bodies. The point frcm which each
specimen was othained was piotted on this map. The amount of each
secondary mineral in the speciren was then plo*ted opposite the point
from which the specimen was taken., Line® were drawm throu:h those
points which had undergone a certain tvre of altsraticon ot approximately
the sane extent., Thus contours of ecual alterztion were obta‘ned for
each tvpe of metamorrhi-m.

These resvl%s are cho'm on liaps "b" and "c"

To facili%tate the plotting, a tarle of the various specirens
was made, This tarle*shows *th- rock tvpe. The to+21 al+*eration, and
the extent 0% which each secendarv mineral is represented in each thin

section. |
The alt=ration is seen to be of three tvpes. Biotite,

\~
ngggffz}c and amphibolic.

(1) Biotitic Alteration.

This tyoe is characterized by +the formation of abundant
secondary biotite., A study of the contours of biotitic alteration**
brings out the following interesting selations. The sources from

* See table 1ll11.
** Seec Map B
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which the solutions causing this alteration emanated are clearly

shown to be those syenite porphyry dykes containing abundant femic

minerals., Namely, dykes Nos, 7,8 9 and 10. (2)

Condiderimse First the area enclosed by dykes Nos, 7,8, and

(Ea1ﬁﬁs area has apparently been strongly impregnated bv solutiéns

emanating from these dvkes, The amount of secondary biotite is seen to

increase from a trace, close to the dykes, to a maximum of 20% afid

then to decreaze gradual®y. This condition is to be expected.

Close to the dykes the temperature was probahly so high
that the solutions emanating from these dvkes could not deposit much of
their load of material carried in sclution. As a greater distance from
the dykes was &ttained the tempsrature would be lower and so conditions
would be more fahourable for the formation of secondary minerals from

.Dy Ae an /.neren.:}» AmeersT %( Jxeﬂ//fv
material carried in solution., Thus with increasing distance from the,\

Woe/ 7 de
,\formed until most of the material formdng the rtiotite had been used up.
After this point the amount of biotite formed would naturally decreaze
and finally Become zero when ﬁ}e golutions became completely impoverizhed.
As the biotite occurs to the north east of dyke no.7 it
would seem that this dyke must dip in this direction. This conclusion see
seems plausible from the fact that the solutions causing the forrmation of
the biotite would tend to rise and thus any ninerals formed would be
found above the dyke,
From this same reasoning dyke No.8 presurmably dips to the

gouth west,

Dyke #10 apparently dips to the north west. The dip

however must be nearly vetiical as a considerable amount of biotite is

formed immediatsly to the south eact of this dyke. The way in which the

amount of biotite to the south east varies from 95% clo~e to the dyke to
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only a trace at a dictance of fifty feet is explained by the arove
assumption. The rock imrediately beneath the dyke would be cool
compared to the rock ahove ahd so here most of the hiotite would
form and with increa-zing distsnce from the dvke, the amount would
decreagse as the solutions were impoverished.

Dvke #9 has alsc caused +the formation of some biotite,
but here the action was apparéntly much less intense. This dyke
probably dips to the south easty

The syenite prophyry type of dyke (as vepresented by Nos
1,2,3,4, & 5) has bteen considered to be later than the ore.

From the fact that these dykes have heen altered ty the
formation of secondary trilotite in the same manner as the rhgolites it
would seem that the syenite porphyry dykes high in femic minerals are
later than those with no femic minerals.

(11) Progyihtic Alteration.

This type of alteration is described by Lindgren* as
consisting of the formati-n by hydrothermal action, of chlorite and
pvrite often accompanied bv epidote, calcite, and cericite.

Pra / é ‘fl ¢
Therefore, in determining the contours of pnf%ﬁa%é&éb

alteration the sum of the amounts of these five minerals in each thin
gsection was plotéed.

These contours are shown on Map b, They are seen %o
form a "halo" about the ome body. The amount of progylitic alteration
increases from a trace close to the ore body to about 45% and then
decreases again. This is similar to the variation in the amount of
biotite and is probably due to the =same cause,

The zunal arrangement of the contours clearly indicates

&——~

that this type of alteration is closely connected with ore formation.

*Mineral Deposits by W. Lindgren 3Rd ddition Page 531,
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It was probably caused by the hvdrothermal action on the country rock of
solutions derived from the same source as those which formed the
orebody.

Propylitic alteration is finflicative of both lew and.
intermediate temperature types of ore deposits, principally the
former. However, on considering the fact that the ore minerals are
agsuredly not those of a low temperature deposite, it seems likely
that the ore body belongs to that tvpe reférred to as intermediate,

The alteration affects the dykes as well as the lavas and
from the claese connection batween the glteration and the ore, this fact
is SW.

From the fact the alteration covers a much larger area
and is more intense to the south east of the ore body it id deduced
that the ore body must dip slightly in this direction.

It will be noted that the amount of propylitic alteration
to the south east decreases to a trace and increases agada to about 35%
It is possible that this indicates the position of another orebody
somewhat to the south east of the area shown on the map.

— THAC conFowurs are amaffcc Yee/ & PAe e/yr(e.: arcy. #hle

;sﬁﬁp is taken by the writer to indicate that the ore was
fomeep® somewhat later than the dykes and not earlier as has been
previously assumed.

(111) Aphibolic Alteration.

The contours of this type of alteration ar*e shown on
Map C. Xn arrangement they resemble those of propvlitic alteration,
They do not however, fobtdow the shape of the ore body so closely and
it therefore seems probatle that the secondary amphibole .is not so
intima*tely connected with the formation of the ore,

To obtain these contours the total amount of secondary

amphibole in each section plotted. It will be noticed that the blue

- -

!
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variety of amphibole occurs only an those dykes which contain aegirine

augite. This is probably due tc the fact that aonly in this type of rock

p—

were the solutions ahle to des:olve sufficiently soda to form the blué
amphibole the ordinaryv type in the form of aetinolite or tremolite, teing
formed elselhers,

The contours are not affected in any way by the dykes and
«this fact furnishes additional evidence that the ore was formed somewhat
after the dykes were inj=scted.

It will also be noticed that the amphibolkc alteraticn increases
‘again to the southeast in a similar manner to the proplvtic altsration.
Thus werhave additicnal evidence of some source of alteration, possibly
an ore body lving somewhat in this direction, the area shown on the map.

—~
Paragenesis:

The paragenesis of the various types of alteration ad
d=termined microscopically is:- Biotite, prop¥litic, and amphibolic,
Summary of Alteration:

The significant facts about the alteration are:
(1) Both the propylitic and the amphirolic altsration show
a strong zenal arrangemant about the ore bady and are therefore closely
connected with its formatioq.
(1i) The biotitic alteration does not appeat %o be conrected

with the ore body but its source seems to te theose dykes rich in femice

minerals.
(111) The formation of the dykes appears to be earlier than

the ore. This conclusion is indicated by the fact that the propylitic end
the amphi*olic alteraticn affects the drkes to the same extent as the
lavas.

Agditional evidsnee is furnished br the fact that the prop-lit

ic and amphibolic alterations are superimposed on the biotitdc.
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EYAMTIATITY OF POLISHED SRATIONS

The polished sections were examined microscopically hv refikected
light., Dve %o the writer's inexperience with this tvpe of work no detailed
results were obtained. Nevertheless, the following minerals and their
ganner of occurrence were noted,

(1) Pyrte,

Pyrite occurs abundantlyrgost of the sections. It generally
has good cryatals outline and appears to be the first mineral formed.

(11) Pyrrhotite.

Phrrhotite occurs abundantly in some of the sections. It was
observed to surround and embay most of the pyrite crystals, On*the other
hand some 0f the pyrite is undoubtedly later than the pkrrhotite. Thus it
would seem as if qﬁyyhotite started to form after pyrite but that pRyrice
continued after the cessation of phyyhotite mineralization.

The errhotite in these sections 1s unusual in that it gives
a strong reaction with KCN, Thile this min=ral is undoubledly prrhotite
it gives all the reactions of enargite., and it 1s poszible that the two
minerals may occur intimatelv intergrown. Any such intergrowth however,
sould not be seen, even -under the highest mignification. Marsh's test for
arsenic was applied to see if enargite could be present., While a faint
reaction was obtained it was not considered conclusive, It has been
suggested that the pyrrhotite may be nickeliferous and thus might give
reactidhs differing from those ordinarily obtained.

(141) Zinc blende

Zinc hlende was observed in several sections, It occurs

as veinlets and irregular, gasses replading both pyrite and pyrrhotite.
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A very little of the pyrite appears to be later than the
sphadlerite. From this it would appear that the sphaldlerite was formed
before the pyrite mineralization had ceased.

(iv) Chalcopyrite.

Chalcopyrite was observed in practically every section, It
occurs as irregular masses eating into and replacing the crystals and
grains of the other minerals, It is distinct¥y the last sulphide mineral
formed,

(v) Specularite.

(vi) Tremolate,

Teemclite, or actinolite eccurs as needles and blades in every
section. It preserves its crystal outline even where it is surrounded
by chalcvpyrite. The edges of the fibres are not embayed by an of the
sulphidés and the mineral has everv appearance of replacing them.,

From the study of the polished sections it seems probably that
the following conditions of cre formaticn obtained: - A long period of
pyrite mineralization during which gyrrhotite and sphaglerite were
formed, This was followed some time later by a period during which
chalcogyrite wae developed. The cond@luding phase of mineralization seems
to have been a period during which abundant-smphibole and a little
specularite were formed, both throughout the country rock and in the

orebody.
A few small irregular veinlets of specularite were observed

in some of the sections. These veinlets cut through all the sulphide
minerals and so it was concluded that this mineral was the last tof be

formed.
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CONCLUSIONS

The writer's view of the history of the area is as

follows:

The area is underlain by a succession of xid lava
flows of Keewatin Age. The flows show differentiation
and were probably extruded in rapid succession. After
the formation of the flows the whole district was
subjected to mountain making forces, and the various
-formations were crumpled into folds which trended east
and west.

Some time after the folding numerous dykes of syenite
porphyry were intruded. The syenite porphyrm varies in
composition from dyke to dyke and this varlance is
probably due to differentiation at depthe The basic
type of dyke was the source of solutions which caused
the formetion of abundant biotite in the intruded lavacs.

Following the dyke injection the area was impregnated
by solutions emanating from some igneous source.

The solutions followed the main lmnes of weakness in the
area, in this case the contact between two flews. These
solutions caused the formation o%ﬁﬁ&rite, pyrrhotite

«6f the
sphederite, and chalcopyritﬁAore body as well as the
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prophylitic and amphibolic alteration of the surrounding
rocks. It is possible that these solutions were derived from
the same underlying source as were the syenite porphyry
dykes.

The ore body is of the replacement type and was
formed at intermediate depths, that is, from LOOO
to 12,000 feet. It has been laid bare by the subsequent
erosion.

In conclusion the writer wiggif to again emphasize the
fact that the results obtainec are based entirely on petro-
graphic work, unsupported by any field observations, and

therefore,of necessity , lack finality.




DESCRIPTION OF SECTIONS




CORE #1
BHYCLITE

The"rock is seen fto have been a rhyolite. Lt
ig now badly altered by the formation of biotifte,
sericite, and chlorite. The specimen was >robably
taken from the centre of a deep flow,

Handspecimen:

In handspecimen the rock appears dark coloured,
purphyritie and highly siliceous. It is mineralized
by a few specks of pyrite.

Thin Section:

Structure and rcxture.

the rock is seen to have a porphroid texture,a;pro-
aching aslitic in »nlaces and with a seriate fabric.
The grain size ranges from 0,056 mm. to 0.25 mm.

Orizinal Iilinerals:

(i) <uartz.

~uartz occurs as allotriomor hiec grains, from 0,05
to 0.25 mm. gize, either clear or W1th duct lile
inclusions. It now comprises about 60,0 of the section.

(11) Felapar.
‘here also occur in the section scattered masses of
chlorite , and'sericite wvhich are taken-td rspresent
oririnal felspar, srobably orthoclase. It was orobably
less than 5b ox the rock.

Alteration:

(i) Biotite.
Biotite is present ir fair amount fo:ming about 10,5
of the section.It occurs as nesis of small crystals, now
partially altered to chlorite, as is shown by its green
colour.
It has every aopearance of being secondary and as such
it represents the first product of alteration.

(ii) Sericite.

Sericite occurs as masses and nests of small flakes,
often intergrown with chlorite. It appears to be replaclq;
original felspar.

It also occurs with chlorite between the quartz graine

(iii) Chlorits.

Chlorite occurs as irregular shaped masses between the
quartz graing, often associated with sericite. It is also
seen tobe replacing the biotite.

The chlorite and sericite together make up about 25: o
of the section.

Opaque minerals:



¢ORE #l(cont)

Paragenesis:

Pyrite was the only opaque mineral observed and
represents the last stage of alieralion. It occurs
as a few scattered crystals.

The rock was probably a siliceous rhyolife with
a porphroid texture. The texture indicates that the
specimen vprobably takem from the cenftfre of a very
thick flow. It has been altered by the introduction
of biotite, sericite, chlorite and pyrite, in thse
order named.
these were apparently not primary femic mineralse



MICA SYENITE PORPHYRY, RICH IN SODA

CORE #2.

Qhe rock is seen to be 2 mica syenite porphyryy
now altered by the formation of amphibole calcite, quartz,
pyrite and possibly some biotite.

Hand specimen:

The rock has a dark, coarse, even grained appear-
ance, showing biotite and hornblende and laths of feldpar.

Thin Section:
Structure and Texture.

The section has an unpronounced panidiomorphic
structure, seriate fabric and the crystals show a diverse
arrangement both tabular and prismatic.

Original Minerals:

(1) Felspar.

The felspar occurs es lath shaped and tabular
crystals about 0.l mm. size. They consist of microclire,
orthoclase, and plagigelose in the following proportion:-

45%, L5%, 10%.

The felspars now make up about LO% of the section.

(11) Biotite.

The biotite fprms large, lath shaped pleochroic,
brown crystals from 0.1 to 1.0 mm. size., It makes
up about 25% of the rock. Most of the biotite appears
to be primary but some of it has the appearance of

being secondary.

(111) Apatite.
Several irregularly shaped crystals of apatite
were seen; up to 0.3 mm. in size. This mineral comprises

about 5% of the section.

(1V) Sphene.
Sphene was observed as large euhedral crystals.
It was apparently the earliest mineral formed and now

forms about 2% of the section.
The order of formation of the original mineral

appears to be, sphene, apatite, biotite and felspar.
Alteration:

(1) Biotite.
As mentioned aboye some of the biotite



Opaque

Core #2. (Cont).

appears to be secondary. The secondary biotite, if any,
is of small emount. |

(11.) Silicification. .

There is apparently a2 little secondary quartz
developed. It is seen eating into the edges of a
few of the felspar crystals.

The silification has been very slight.

(111). Amphibole.

The amphibole is of the blue variety, Arfvedsonite.

It occurs as lath-shaped and acicular crystals arranged
in both radiating and parallel groups. The crystals
occur up to 0.8 mm. size and replace biotite, felspars,
and apatite.

The amphibole makes up about 25% of the rock.

(1V) Calcite.

Calcite occurs as small irregular masses throughout
the section and replaces the felspars, biotite and appatite
and is associated with the hornblende in places. It makes
up about 2% of the rock.

Minerals:
(1) Pyrite was the only opaque mineral observed.

It occurs as small scattered grains making up possibly
14 of the rock.

Paragenesis:

The paragenesis of the secondary minerals is:-
biotite, qmwart%, calcite, arfvedsonite, pyrite.



CORE #3
RHYOLITE

The rock is seen to be a fine grained rhyolite intruded
by an acid pegmatite.

Hand specimen:

The handspecimen is a fine grained mottled
rock mineralized by pyrite and chalcopyrite.

Thin section:

Structure.

The section shows a very fine, almost crypto-
crystaline groundness with pseudo-veins of some coarser
material.

Original Minerals:

(1) A very fine grained material, averasging 0.01 mm.
in size and consisting of alkali plogioclase, 80%, ortho-
close, 15% and quartz, 5%, forms about 0% of the rock.

Alteration:

(1) The rock has been intruded by what appears to
have been an acid pegmatite.

It is composed of quartz and orthoclase in about
equal proportions. It occurs as tongues replacing and
including the fine grained material. As indicated
it is composed of quartz and orthoclase in allotriomorphic
grains up to 1.0 mm. size.

It makes up about 50% of the rock.

(11) cCilcite.

A considerable amount of calcite was observed
replacing mainly felspar but also some quartz, both
fine and coarse grained.

It occurs as irregular masses and veinlets
making up about 8% of the rock/

(111) Sphene.
One large crystal of sphene was observed.



Core #3 (Cont).
Opaque Minerals:

(1) Pyrite.
Pyrite was observed as small scattered crystals
replacing all the silicage minerals.

(11) Chalcopyrite.

Chalcopyrite was observed, associated with the
pyrite and of similar occurrence.

Paragenesis:

The paragenesis of the secondary minerals is:-
pegmatite intrusion, calcite and opacue minerals.

The rock appears to have been either a rigyolite or a
fine grained trachyte which has been intruded by quartz
and felspar in a plastic condition and then still further
altered by the formation of calcite and sulphides.



CORE #,

RHYOLITE

The rock is seen to. have been an amygdaloidal rhyolite
probably with horneblende phenocrysts. Now altered by the
formation of calcite; epidote, chlorite, hornblende,
leucoxene, sericite, pyrite, and block iron ore.

Handspecimen:

The handspecimen is a gark colored, fine grained,
amygdaloidal rock. It aprparently contains epidote and
hornblende and is mineralized by specks of pyrite.

Thin section:

Structure.
The section has an Amygdmloidal structuee, the
ground mass being fine grained but crystalline.

Original minerals:

(a) Groundmass.

The Groundmass i1s a very fine granular mass of
quartz and orthoclase, from 0.01 to 0.05 mm. in
size. It is composed of about equal amounts of
quartz and orthoclase. It forms about LO% of rock.

(b) Amygdaleidal

The amygdules are filled with

(1) Quartz.

About 90% of the filling occurs as large irregular
grains of quartz up to 0.2 mm. in size.

(11) Orthoclase.

Orpyhoclase forme about 5% of the filling. In occurrence

it is gimilar to quartz.

(111) Epidote.
Epidote occurs in two of the amygdules of which it

forms about 20%. It is probably secondary.

(1v) Sericite.
Sericite occurs in only one amygdule where it
evidently was formed by the alteration of Orthoclase.

Possibly 1% of rock.



Core #i (cont.)

Amydgules are bordered in most cases by a narrow
band of cilorite. They comprise about 30% ofrmthe
rock.

AlterationL
(1) Epidote.

Epidote occurs as granhlar masses throughout
the section and in some amygddules as indicated. It forms
2% of the rock..

(11) Chlorite.

Chlorite occurs as a ring surrounding the amygdules
and as flakes throughout ‘the section. It is often associated
with secondary hornblende in masses of such a shape as to
suggest replaced phelocrysts. It forms about 2% of the
section.

(111) Sericite. _
As indicated above sericite occurs as masses of small
flakes probably replacing original orthoclase.

The amphibole occurs as rests of small, pleochroic
green hornblende often associated with chlorite. Tt makes
up about 25% of the rock.

(V) Leucoxene.

This mineral is seen surrounding small crystals

of black iron ore.
It is énly present in small amount.

Opaque Minerals: (In small gquaniity)

(1) Black iron ore (Ilmenite)

Oceurs as small secondary crystals scattered throughout
the groundmass.

(11) Pyrite.

As, scattered crystals throughout the groundmass.

Paragenesis:
The paragenesis of the secondary minerals is:-
Sericite, epidote, chlorite, amphibole, black iron ore,
leucoxene, pyrite.



CORE #5.

AUGITE SYENITE PORPHYRY

The rock is seen to be a dyke rock of monzonitic’
type, altered by the formation of blue emphibole.

Handspecimen:

The handspecimen is a dark colored, coarse even
grained rock apparently consisting of large crystals of
biotite and pyroxene embedded in plagioclase.

Thin Section:

Structure.
The section shows a porphyritic structure and =

seriate fabric.
Original Minerals:

(a) Groundmass.

The groundmass is composed of lath shaped crystals
of plagioclase, 75% and blunder crystals of orthoclase
20%. The average size is about 0.1 mm. The groundmass
makes up about 50% of the section.

(b) Phenocrysts.

(1) Pyroxene.

The pyroxene is of the aegerine or aegerine-augite
type. It occurs with good crystal outlines of a size

from 0.05 to O« mm., It is being altered in places to blue

hornblende and it forms about 224 of the rock.

(11) Biotite.

Occurs as large, well formed, pleochroic crystals
up to 0.5 mm. in size. It comprises about 22% of
rocke.

(lll) Apatite.
Apatite occurs as small well shaped crystals and
sparingly es larger irregular masses. It forms about

14 of the section.
The order of formation of the original constituents

is:- Apatite, Biotite, Pyroxene and Felspar.



Core #5, (Cont).

Alteration:

(1) Amphibole.

The pyroxene is badly altered in spots,
especially along the edges and along cleavage cracks,
to a blue amphibole, probably glaucophane.

This makes up about 5% of the rock and is the
only product of alteration except a little kaolin
from some of the orthoclase. ~

The blue amphibole is also observed replacing
the felspars in places.



Core #6

_RHYOLITE

The rock is seen to be a rhyolite cut by actinolite
epidote veinlets and silicifiéd. |

Handespecimen:

The handspecimen is a light coloured, very fine
grained, highly siliceous rock cut by numerous, narrow,

reticulating, veinlets of hornblende. Associated with the
hornblende are specks of pyrite.

Thin Section:

Structure.

The rock has a porphyritic structure and a seriate
fabric.

Original Minerals:

(a) Groundmass.

The groundmass is composed essentially of 70% quartz and 30%

orthocdase of about 0.02 mm. size. It makes up about 60%
of the section.

(b) Phenocrysts.
The phenocrysts comprise about 204 of the section.

They are composed of quartz 80% and orthoclase 20%.
Each phenocryst consists of several allotriomorphic grains
of the above, of about 0.25 mm. size.

Alteration:

(1) Silicification.

Two narrow quartz veins were observed cutting the
gection.

(11) Calcite.

A few irregular patches of calcite were observed.
They were later than the vein quartz.

(111) Sericite.

A few of the felspars were observed 1o be slightly
altered to sericite.



Core No.6 (cont.)

(1V)  Actinolite and Epidote.

Both phenocrysts and groundmess are cut by several
veins composed of hornblende and epidote in about equal
proportions. In addition to this radiating groups of
hornblende crystals, and granular masses of epidote were
observed throughout the groundmass. The hornblende is
of the pale green variety, probably actinolite.

The hornblende and epidote together make up about. 20% of the
section.

Paragenesis:

The paragenesis of the secondary minerals is!
Quartz, Calcite, Epidote, and Actinolite.



RHYOLITE

Core #7
The rock is seen to be a rhyolite which has been
altered by the introduction 6f biotite and pyritee.
The specimen was probably taken fram the centre of a
thick flow.
Handspecimen:

The rock is dark coloured, porphyritic and fine grained.
It is highly silicious rock and is sparsely mineralized

by specks of pyrite.
Thin Section:

Structure:
The section has a porphroid structure and a seriate

fabric. The grain ranges from 0.01 to 0.2 mm. in size.

Original Minerals:

(1) Quartz.
The section consists of about 0% quartz which occurs

in two ways.

(a) As even sized, irregular grains up to 0.2 mm.
in size. This phase comprises about 90% of the quartz.

(b) As very fine grained, almost crypto-crystalline
gyartz; averages 0.02 mm. 1in size. This quartz simulates
a veinlet cutting the coarse quartz. It was probably formed
by the crushing of the coarse quartz, due to movement along
a fault plame. The site of the fault plane is now repre-

sented by a string of pyrite crystalse.

(11) Felspar.
A few crystals of otbhhoclase and plagioclase were
observed associated with the coarse quartz and similar
to it in occurrence. The felspars make up about 5%

of the section.

Alteration:

(1) Biotite.

The biotite is the green, pleochroic variety. It is
distinctly secondary and occurs between the qyartz grains
and as narrow rectangular crystals replacing the quartz
and felspars. It probably owes its green colour to
chloritic alteration but only a very few small flakes of



Core #7 (cont.)

chlorite were observed. The biotite forms about 32%
of the section.

Opaque Minerals:
Pyrite occurs as scattered crystals and as narrow
veinlets as indicated above. It forms about 3% of the
rock.

Paragenesis:

The pyrite is distinctly later than the biotite.



Core #8.

SYENITE PORPHYRY

- The rock is seen to be a dyke rock composed originally
of plagioclase and now altered by the formation of biotite,
Czlcite, tremolite and pyrite.

Handspecimen:

The hand specimen is a light coloured, medium grained,
porphyritic rock, traversed by hornblende veinlets and
mineralized by specks of pyrite.

Thin Section:

Structure:
The section shows a porphyritic struecture, with fairly

coarse texture and has a seriate fabric.
Original ¥inerals:

(a) Groundmass.

The groundmass is composed of twinned and untwinned
plagioclase felspar. It is either albite or andesine, as
it is optically positive, probably the former. It occurs
as crystals from 0,05 to O.1 mm. in size and makes up about 609
of the section.

(b) Phenocrysts.

The phenocrysts consist of large crystals of plagio-
clase of similar composition to the groundmass. The sigze
ranges from 0.25 up to 1.5 mm. They make up about 15% of
the gection. One large mass of apatite was observed.

Alteration:

(1) Biotite.

Biotite occurs as nests of small ecrystals throughout
the groundmass forming about 15% of the section. The size
of the nests is about 0.5 mm. It also ocecurs penetrating

the phenocrysts places.



Core #8 (cont).
(11) Calcite.

The calcite occurs as irregular masses throughout
the groundmass and often associated with the biotite which
it replaces. It forms about 8% of the rock.

(111) Tremolite (Actinolite?)

Pale green, nearly colourless amphibole occurs in small
quantity as flakes and needles replacing phenocrysts, ground-
mass, biotite and calcite.

Opaque Minercls:

(1) Black Iron Ore (Primary)

Black iron ore occurs chiefly associated with the
biotite, but also scattered through the groundmass. It was
ohserved to be altering in places to-leucoxene.

(11) Pyrite.
Pyrite occurs as small scattered crystals throughout
the groundmass.

Paragenesis:

The paragenesis of the secondary minerals is biotite,
calcite, tremolite and pyrite.



RHYOLITE

The rock is seen to be a rhyolite altered by the
formation of quartz, epidote, calcite, blue amphibole,
and black iron ore.

Handspecimen:

The handspecimen is a fine grained, siliceous rock,
containing epidote and mineralized by small specks of
pyrite.

Thin Section:

Structure:
The section has a porphyritic structure and a hiatal

febric.
Original Minerals:

(a) Groundmass.
The groundmass is very fine grained (0.0l mm.)
and consists of quartz, 90% and orthoclase 10%.
It forms about 70% of the rock.
(b) Phenocrysts.
Small phenocrysts of quartz were observed. They
are about 0.25 mm. in size. They comprise about 20% of
the rock.

Alteration:

(1) silicification:
Several quartz veinlets were observed traversing
the section.The quartz in them is fairly coarse.

(11) Calcite.
A little calcite in the form of irregular masses
was observed replacing the groundmass.

(111) Epidote.

Epidote is present as granhilar masses scattered
throughout the section,and@tréplacing:the’ groundnmss.
It forms about 5% of the section.



Core #9 (cont).

(1V) Blue Amphibole.

Blue amphibole is everywhere present as small
needles replacing both groundmass and phenocrysts.
It forms about L% of the rock.

Opaque Minerals:

(1) Black iron ore is present as many small
crystals thraughout the groundmass{ It possibly forms 1%
of the rock.

Paragenesis:

The paragenesis of the secondary minerals is:
quartz, calcite, epidote, blue amphibole and black iron
ore.

There is an inclusion in one corner of the slide
of a piece of some rock composed of a groundmass of plagio-
clase and originally containing phenocrysts of biotite,
hornblende and felspar. It has been altered by the intro-
duction of blue amphibole, epidote -and black iron ore.

The blue amphibole apparently radiates out from ithis
inclusion into the main rock. Thus it would seem as if
the syenite porphyry as represented by the inclusion
had caused the formation of the secondary amphibole at
least.



Core #10 »

ANDESITE

~ The rock has been classed as an andesite Wecause of the
high proportion of femic constituents and because of the
fact that much of the “orthoclase®" is probably untwinned
plagioclase. The rock is really a dyke rock with the
composition of a basic monznite. It has been altered
by the formation of biotite, calcite, epidote, chlorite,
quartz, sericite and actinolite, pyrite and black iron
ore.

Handspecimen:

The handspecimen is a light grayish rock and has
porphyritic texture with smz211 phenocrysts of plagioclase.
It is mineralized with specks of pyrite.

Thin B8ection:

Structure:
The section shows a porphyritic structure and a seriate
fabric.

Original Minerals:

(2) Groundmass.

The groundmass is rather fine grained (up to 0.06 mm.)
and appears to consist of orthoclase, 65% and plagioclase
35%. It is probable, howeber, that most of the “orthoclase®
is untwinned plagioclase. It forms about 5% of the rock.

(b) Phenocrysts.

(1) PFelspar.

Large phenocrysts (0.3 to 1.5 mm. in size) of plagio-
clase making up about 30% of the section were observed.

As they are optleally biaxial and negative with an extinction
angle of about 16° they are probably oligoclase.

(11) Hornblende.

Medium sized (0.5 mm) ghost crystals of what appears
to have been hornblende occur throughout the rock. They
now consist of a mass of chlorite, sericite, biotite,
and often calcite. They originally formed about 10%4 of
the rock.

(111) Apatite and Sphene,

These two minerals are present as original
constituents. They occur as small, well-shaped crystals
throughout the section.



Core #10, (cont.)

(1V) Biotite.

Biotite ocecurs as elongaged bunches of small
crystals throughout the section. Much of it has the
appearance of being primary but some, especially that which
replaces the original hornblende, is undoubtedly secondary.
The biotite is the pleochroic, green, variehy and is
badly altered in places to chlorite. Biotite now forms
about 5% of the rock.

Alteration:

(1) Biotite.
As mentioned above some of the biotite appears to
be secondary.

(11) Calcite.
Calcite occurs as irregular masses and veinlets cutting

and replacing both phenocrysts and groundmass.
It is the most abundant secondary mineral and forms

about 5% of the section.

(111) Quartz.
In the calcite vein mentioned above a little quartz

occurs.

(1V) sericite.
Sericite occurs as small crystals, often inter-grown
with chlorite, replacing both groundmass and phenocrysts.

(V) chlorite.
Chlorits occurs replaces original hornblende pheno-
crysts and is abundant thpaughout the groundmass and associated

with biotite.

(V1) Epidote.
Epidote is present in small quantity as granular

masses.
(V1l) Amphibole.
A very little pale green amphibole (actinolite)
occurs as radiating the parallel groups of fibres.

Opaque Minerals:

(1) A considerable amount of pyrite was observed
scattered through the section.

(11) Black iron ore (prbmary)

A little black iron ore was observed.



Core #10 (cont).
Paragenesis:
The paregenesis of the secondary minerals

is: biotite, calcite, quartz, sericite, chlorite, epidote,
actinolite, and pyrite.



Core #11.

RHYOLITE

The rock is seen to be a rhyeolite from the centre of
a thick flow. Altered by the formation of biotite,
sericite, chlorite, and pyrite. The specimen is probably
from the emantre of a hhick flow.

Handspecimen:

The rock is nearly black in colour, medium grained
and shows quartz and chlorite grains. It is mineralized
by specks of pyrite.

Thin Section:

Structure:
The structure is Porphroid and the fabric seriate.

The rock approaches an aplite in texture.
Original Minerals:

(1) Quartz.
Quartz now forms about 80% of the rock. It occurs
as gfains from o0.1 to 0.3 mm. in size.

Alteration:

The following minerals are formed between the
quartz grains, probably by hydrothermal action.

(l) Biotite.
Biotite occurs as nests of small crystals. It
is now badly altered to chlorite.

(11) sSericite.

Sericite occurs as masses of minute flakes, probably
replacing what was originally felspar in the rock.
It now forms about 10% of the section.

(111) Chlorite.

Chlorite was observed to form about 104 of the
section. It occurs replacing the biotite, and as patches
and veinlets throughout the section.

Opaque Minerals:
(1) Pyrite

A few scattered crystals of pyrite were seen



core #11 (Cont)

throughout the section.
Paracencsic:

The paragenesis of the secondary minerals is biotite,
sericite, chlorite and pyrite.

Paragenesis:

The
Paragenesis:

Tﬁe
The
The



Core No.1l2
RHYOLITE

The rock is seen to be a rhyolite, probably from the
centre of a thick flow. It has been altered by the intro-
duction of chlorite, sericite, quartz, muscovite and pyrite.

Handspecimen:

The handspecimen is a dark grey to black, medium
grained rock, showing quartz and chlorite in patches and
sparsely mineralized with specks of pyrite.

This Sectlon:

Structure:

The rock has a Porphrold structure and a seriate fabric.
The texture approaches aplitic and indicates that the
specimen came from the centre of a very thick flow.

Original Minerals:

The original material is composed of quartz 70% and
orthoclase 30%. Together they form about 604 of the rock.
They occur as allotriomorphic grains from 0.05 to 0.5 mm in
size, with an average of about 0.2 mm.

Alteration:

(1) Chlorite and Sericite.

Chlorite and minute flakes of sericite occur intergrown
and form patches throughout the section. They also occur
between the quartz grains and probably represent original
felspar which has been altered. They form about 204 of the
rock.

(11) Quartz.
gecondary silica occurs replacing felspar and primary

quartz around the edges of the crystals. It appears to be
slightly later than the chlorite and sericite.

(111) Muscovite.
Muscovite.was observed as fairly large flakes replacing
all the above minerals. It forms about 154 of the section.

Opaque Minerals:
(1) Pyrite.
Pyrite was observed occurring as scattered grains
throughout the section. It is in small quantity.



Core No.1l2 (cont).
Paragenesis:

The paragenesis of the secondary minerals 1s: sericite,
chlorite, quartz, muscovite and pyrite.



Core No.1l3
TRACHYTE

The rock 1s seen to be a trachyte. Altered by the intro-
duction of biotite, chlorite, epidote, calcite, sericite and
pyrite. The orthoclase is not seen in This Section.

-Handspecimen:

The rock is light grey in colour and has a porphyritic
texture. It shows a fine grained groundmass and large pheno-
erysts of plagioclase and pink orthoclase. It is very
sparsely mineralized with specks of pyrite.

Thin Section:
Structure:
The specimen has a Porphyritic structure, pandiomorphiec
texture and hiatal fabric.

Original Minerals:

(a) Groundmass.

The groundmass is composed of fairly large, lath-shaped
crystals of plagioclase, from 0.1 to 0.5 mm. in size. They
are probably albite and oligoclase as they are both optically
positive and negative. They make up about 65% of the rock.

(b) Phenocrysts.

(1) A few large phenocrysts of pdagioclase (albite) were
obaserved. They were about 3.5 mm. long and formed approxi-
mately 1549 of the section.

(11) A few small crystals of apatite were seen.

Alteration:
(1) Biotite.
Biotite occurs as nests of small crystals, now badly

altered to chlorite, and forms about 104 of the rock. It is
distinctly secondary.

(11) Chlorite.

Chlorite occurs replacing niotite and felspars, mainly
the foermer. It forms about 6% of the section.

(111) Epidote. |

Epidote occurs as granular masses throughout the section,
often associated with chlorite. It forms about 1% of the rock.

(iv) Calcite.

galcite occurs as irregular masses throughout the section
replacing felspars and biotite. It forms about 2% of the
section.

(v) Sericite.

A few small flakes ot sericite were observed replacing

félspar.



Core No.l1l3 (cont).

Opaqua. Minerals.

(1) Pyrite.
Several crystals of pyrite were observed scattered
throughout the section.

Paragenesis:

The paragenesis of the secondary minerals is:-
biotite, calcite, chlorite, epidote and pyrite.



Core #1l.
SYENITE PORPHYRY

The rock is seen to be porphyry with a composition
that corresponds to an acid monzonite. It has been altered
by the formation of biotite, chlorite, sericite, epidote, quartz,
and pyrite.

Handspecinen:

The rock is flark gray to black in colour and has
a texture showing a fine grained groundmass and several
large phenocrysts of felspar. It is heavily mineralized
with pyrite and some chalcopyrite.

Thin Section:

Structure.
The section shows a porphyritic structure and a
seriate fabric.

Original Minerals:

(a) Groundmass.

The groundmass is composed of fairly coarse crystals

(0.1 to 0.5 mm, in size.) of orthoclase and plagioclase

in about eaual proportions. The groundmass forms about
10% of the rock,

(b) Phenocrysts.

(1) The phenocrysts consist of large, euhedral

crystals of plagioclase (albite and Oligdlose up to 1.6
mm. in size. They comprise about LO% of the rock.

(11) Apatite.

Two large allotrimorphic crystals of apatite were
observed. They were apparently the first material to
crystalize.

Alteration:

(1) Biotite.

Secondary biotite occurs replacing both phenocrysts
and groundmass. It is of both the green and the brown
variety. A.little of it has the appearance of being
primary. It makes up about 8% of the rock.



Core #lli (Cont.)

(11) silicification.
- One vein of quartz was observed cutting the
section. It was distinctly later than the biotite.

(111) Chlorite and Sericite.

These minerals occur intergrown as nests and veinlets
replacing and cutting all the above minerals. The chlorite
also occurs replacing the biotite. Together they form about
8% of the section.

(1v) Epidote.
A few small granular masses of epidote were seen.

'‘Opaque Minerals.

(1) Pyrite.
Large crystals of pyrite occur scattered through the
section.

(11) Chalcopyrite.

Several crystals of chalcopyrite were seen associated
with the pyrite.

Together these minerals make up about L% of the
section.

The parezgenesics of the secondary minerals is:
biotite, quartz, sericite, chlorite, epidote and opaque
minerals.



CORE #15

Handspecimen:

Thin Section:

RHYOLITE

The rock shows a flow (banded) structure in
this section and is seen to be a rhyolite altered
by the formation of blotlte, quartz, calcite, and
tremolite. The specimen is probably from the centze
of a thick flow.

liissing.

Structure.

The texture is pronhroid approaching aplitic
and is very fine grained. “he section shows a crw
de banding and is cut by veins whose general
direction is at 90° to the banding.

Original lMinerals:

Alteration:

Opaque liinerals:

The original minerais consist of a fine grained
mosaic of quartz and orthoclase. liost o:i the
material is less than 0.04 mm. size. It now forms
about 50% of the section.

(i) Biotite.

Abundant brown biotite occurs as a large nests
of small crystals and as little stringers cutting
and repnlacing the original material. It f.rms
about 20% 6f the section.

(ii) Silification.

The rock is transversed by numerous veins
containing coarsely chrystalline quartz and
formi about 10;5 of the sect.on.

(iii) Calcite.

Calcite occurs chiefly associated with the
quartz veins, but also to a lesser extent as
irregular masses throughout the section of which
it forms about 15%.

(iv) Yremolite.

Several masses of matted fibres of tremolite wem
observed. They replace all other minerals excert

pyrite but are chiefly found replaelng the vein
quartz. Tremolite forms about 5 of the section.

Pyrite occurs as scattered crystals throughout
the section but is more common associated with

veinse.



CORE #15(cont)
Paragenesis:

The paragenesis of the secondary minerals is:-
biotifte, quartz, calcite, tremolite, and pyrite.



CORE #16
ATUGITE SY®NITF PORPHYRY

The rock is not a true syenite porphyry but is more
of the monzonite type; as &own by the high proportion of
femic minerals and the preponderence plagioclase,

Handspecimen:
A dark grey to black mot*led rock showing £elspar
phenocrysts, Very sparsely mineralized by specks of
pyrite,

Thin Section:
Structure.
The structure is porphyritic, the texture polkalitiec,
and the fabric seriate.

Original Minersgls:
(a) Groundmass.
The groundmass is composed of fairly coarse laths,
(0.2 mm) of plagioclase and amosaic of felspar grains. It
forms about 28% of the rock.
(b; Phenocrysts.
(1) Felspar.

Plagioclase phenocrysts (up to 1.5 mm) comprise about
40% of the rock. They are either andesine or labradorite
as thev are optically positiva, Microclins phenocrysts
occur but to & lesser extent.

(11) Aegerine-Augite.

Aegerine-Augite occurs as phenocrysts from 0725 to 1.0
m~, in size. BSeveral phenocrysts are often surrounded by
a single felaepar phenocryst giving a poikalitic structure
to the rock,

The pvroxene is being altered to blue amphibole in
places, It forms about 20% of the rock.

(111) Biotite,

Biotite occurs as fairlyv large crystals throughout
the groundmass and included in the felspar phenocrysts.

It is often associated with the pvroxene. It has the
appearance of being primary. Biotite makes up about 10%
of the rock.

The order of crystalization appears to be aegerine-
augite, biotite, and felspar,

Al teration:
(1) Calcite. J
Calcite forms about 5% of the section and occurs as
irregular masses, replacing both groundmass and felspar
phenocrysts.
(11) Muscovite,

Muscovite occurs as a few scattered crystals, often
bordered by hornblendd,

(1i1) Amphibole.

Blue Amphibole occurs as needles throughout the
section and especially replacing pvroxene., It is either
arfyedsonite or glaucophane, probably the former. It
makes up abou$ 5% of the rock.

Opaque Minerals:

(1% Pyrite |
Pgriggdggﬁurs as a very few scattered crystals.



CORE #6 (Cont,)

Paragenesisg:
The paragenesis of the secondary minerals,
ist= Calcite, muscovite, amphibole and pyrite.



CORE #17

Handspecimen:

Thin Section:

SYENITE POFPHYRY

The rock is seen to be & normal syenite porphyry
altered by the formation of quartz and blue amphibole.

A very dark coloured, parphyritic rock with a fine
grained groundmas:z and large phenocrysts of felspar.
No mineralization noted.

Structure.
A Parphyritic structure, hiatal fabric. were noted.

Original Minerals:

Al teration:

Paragenesis:

(a) Groundmass.,

The groundmass is coarse grained (0.25 to O.S.mm)
and composed of plagioclase 60%, orthoclase 40%. The
plagioclase is both albite and oligoclase(optically
negative and positive). The groundmass makes up about
50% of the section.

(v Phenocrysts,

(1) Felspar.

The felspar phenocrysts are of large size (1.0.to 3.0
mm) and are composed largely of microcline, They make
up about 30% of the rock.

(11) Apatite.

Apatite occurs as a few small crystals throughout
the groundmaas,

%iii) Sphkene,

Sphene occurs as small ppecks and as larger, well
shaped crystals throughout% the groundmass, It forms
about 5% of the rock.

(1) sSilicification.

A 1ittle secondary silica was observed eating into
the edges of the felspar phenocrysts,

(1i) Amphibole.

Amphibole occurs as various sized crystals (up to
0.5 mm) both as parallel groups of fibres and as vainlets
cutting and replacing the groundmass, T is eftan dark
o 7ing to the minute specks of sphene which are associated
with it. Where it is clear it is seen to be the blue,
soda, variety either arfwedsonite or glaucophane,
probably the former, It forms about 15% of the rock.

The amphibole is distinctly later than the quartz.



CORE #18
REYOLITE

- The rock has been very badly altered but it has
the appearance of having been a rhyolite. This is
however, rather uncertain. The alteration has been
the development of chlorite, amphibole and pyrite.

Handspecimen:
A dark grey to blackrnottled rock showing hornblende.
It is fairly well mineralized with vvrit-,

Thin Section:
Structure,
The structure is aplitic, very fine grained,
“and:: now practically obliterated by alteratdon.

Original Minerals,
The original rock probably consisted of fine
grained quartz and felspar. It has heen so badly
altered as t0 be almost indistinguishable,

Alteration:

(1) Chlorite.

Chlorite occurs as large irregular, isotropic
greenish mas-es, shot through with tremolite needles.
It forms about 40% of the section.

(11) Sericite.

A very few flakes of sericite were oObserved.

(111? Amphibole.

Amphibole, in the form of tremolite or actinolite,.
occurs very abundantly throughout .the section as small
blades and groups of fibres., TheXe are several long
thin needles of actinolite which appesrs to be later
than the rest of the amphibole., -Altogether-the
actinolite forms about 55% of the section.

Opaque Minerals,
(1) Pyrite.
Pyrite occurs as several large,well -shaped
crystals throughout the section, It forms about 5%
of the rock.

Paragenesis:
The paragenesis of the secondary minerals is:-
Sericite, chlorite, actinolite and pyrite,



CORE #19
RHYOLITE

The rock is seen to be a very fine grained
rhvolite, highly altered bty the formation of biotite,

calcite, sericite, ilmenite and pyrite.

Handspecimen:
A dark grey mottled rock showing quartz and
biotite. It is very fine-grained and fairly well

mineralized with pyrite.

Thin Section:
Structure.
The rock has a very fine-greined texture.

Original Minerals:

The rock is almost cryptocrystaline, (less than
.01 mm). It is probahly compésed of quartz and felspar.
This cryptocrystalline material makes up atout 50% of

the section.

Al teration:

(1) Biotite,

Secondary hriotite occurs as large bleached crystals
and as little nests of crystals, closely aszociated with
calcite. Bjotite makes up about 15% of the rock.

(11) Calcite.

Calcite occurs as irregular patches replacing the
original minerals and the tioctite. It comprises about 5%
of the rock.

(111) Sericite.

Sericite forms about 20% of the rock and occurs as

minute dust like flakes plus a few larger crystals., It
apparentlv replaces original orthoclase.

Opaque Minerals:
(1) Pyrite.
Pyrite occurs as well shaped crystals scattered
throughout the section.

It forms about 5% of the rock.

(11) Ilmenite.

Several crystals of ilmenite occur throughout the
section, They are altered around the edges +to lencoxene.

Paragenesis:
The paragenesis of the gsecondary minerals is:=-

Biotite, sericite, calcite, ilmenite, leucoxene, and
pyvrite,



CORE #20 |
TREMOLITE ROCK.

This rock has been so badly altered to.tremolite
and sericite, that no ~emmant of the original rock
could be seen.

Handspecimen:
A light grey rock showing many groups of coarse
radiating tremolite crystals.,

It is well mineralized by pyrite, pyrrhotite, and
chalcopyrite.

Thin Section:

Structure - obliterated.
Original Minerals - None,

Al teration: |

(i) Tremolite.

Tremolite makes up most of the rock, at least
55%. It occure as colourless radiating groups of
accicular crystals, about 0.5 mm. long by 0.1 mm wide as
a maximum,

(11) Sericite.

Sericite occurs as small flakes and crystals, up
to 0.25 mm, size., It is often intergrown with the
tremolite and forms about 40% of the rock.

(111) Chlorite.

Chlorite occurs very sparingly, only two small
masses having been observed.

Opaque Minerals: _

(1) Pyrrhotite & Chalcopvrite.

Phyrrhotite occurs associated with chalcophryite
between the tremclite fibres and apparently later . than
the tremolite No pvri%e was observed in the section.
The pvr*ho+1te and the chalcophrite together make up
about 5% of the rock.

Paragenesis:
The paragenesis is indefinitely shown but probably
ig:~ Sericite, chlorite, tremoli*te and the sulphides. -
The abundant sericite suggests original orthoclase

and from its location. the rock is probably a completely
altered rhyolite.



CORE #21

SYENITT PORPHYRY

The rock is seen to be a syenite porphyry,
altered by the formation of biotite, chlorite,
calcite and sulphides.

Handspecimen:

A black prophyritic rock showing phenocrysts
of plagioclase and flakes of biotite, It is sparsely
minerslized by pyvrite and chalcopyrite.

Thin Section:

Structure.
The structure is porphyritic, the texture
poikalitic and the fabric hiatal.

Original Mineralsg:

Al teration:

(a) Groundmass.

The groundmass is fine-grained (0.05 to 0.2 mm)
and is composed of plagioclace and orthoclase in abcut
equal proportions, It makes up about 15% of the
section,.

(b) Prenocrysts,

- (1) The phenocrysts are of large size (1.0 to 2.0
mr) and are composed of plagioclase, bo+h albite and
oligoclase, These phenocrvets make up about 60% of
the section,

(i1) Biotite.

Abundant brown biotite occurs throughout the
section as nests of medium sized crystals. It is very
31igh*ly al*ered to chlorite and containg manv small
zircons in places, These zirccns may be enidote in
part, but as they were all surrocunded *yv a pleochroic
halo they are called by the former name, Some of the
biotite occurs embedded in the felspar phenccrysts
which phenomonon gives rise to *he poikalitic structure.

, Much of the bictite arpears to te primary, but in
places it is undoubtedly secondary. It probably occurs
as both primary and sedondary, and makes up about 20%
of the rock,

(1) Biotite.

As mentioned above, some of the biotite is
‘secondary but the proportion is indefinite,

(1i) Calcite.

A very little calcite was observed as small
irre-guler mas«es replacing the felspar,

(111) Chlorite.

Chlorite was observed associated with pyrite in
veinlets tutting the groundmass. phenocrystsyand in
places the biotite. Those veinlets which cut the
biotite had either none or only a very lit+le pyrite,.

The veinlets were arranged either with pyrite in
the centre and chlorite along the edges or vica verse.



CORE #21 (Cont.)

Opague Minersls:

Paragenesis:

The chlorite forms about 3- of the section.

(i) Pvrite.

Pyrite occurs in veinlets as-ociated —ith
chlorite as descrited srove, and also as
scattered crystals throughout the section. It

v

forms atout 2% of the section.

The paragenesis o +he seconday minerals is:-
Biotite, calcite, chlorits and pvrite,



CORE #22
BTOTITE POCK

The section is composed almost entirely of
biotite. It is prorablv that it was originally
a rhyolite.

Handspecimen: .
The rock is dark coloured, coarse graired and

is composed of biotite crystals. It is well

mineralized with pyrite and chalcopyrite.

Thin Section:
Structure - Obliterated.

Original Minerals:
One small remnant of the original rock was
observed, near the edge of the section. It was scen
to consist of two fairly large crystals of orthoclase,

Al teration:-
v (1) Biotite.

The biotite occurs as crystals from 0.25 to 0.8 mm.
in size. The crystals are all metted tgkether in an
irrsgular manner,

Much of the biotite contains small zircons
surrounded by the characteristic halo. The mica is
brown and pleochroic and in a few places is very
slightly altered to chlorite, .

It makes up about 95% of the rock, and is

distinctly secondary as it 1s seen to be replacing
orthoclase where the latter is visible.

Opaque Minerals:
(1) Pyrite and Chalcopyrite.
Pyrite and chalcopyrite make up about 5% of the
section. They occur as crystals and grains throughout
the rock and were apparently the last minerals formed.

The remnant of orthoclase suggests that the rock
was originally a rhyblite but this is very uncertain.



CORE #23
AUGITE SYENITE PORPHYRY

The rock has in this case more nearly the
composition of a true syenite porphyry. The alteration
has also been vmnusually slight.

Handspecimen:
The rock is dark grey to black in colour and hasg
a porphyritic texture. It is fairly coarse-grained
and shows felspar, biotite and pyroxene., I+ has been
sparsely nmineralized by pyrite and chalcopyrite.

Thin Section:
Structure. |
The structure is porphyritic and the fabric hiatal.

Original Minerals:

(a) Broundmass:

The groundmass is fairly coarse grained (0.25 mm)
and composed cf plagioclase and orthoclase in akout
equal proportions. It makes up about 10% of the
section,

(%) Felspar.

The felspar phenocrys+s range in size from 1.0 to
5.0 mm, They are composed of albite (Optically
posit%zé) and make up about 60% of the rock.

| felspar phenocrysts show good crystal:
ocutlines,

(11) Aegerine-Augite,

Aegeriﬁg-augite occurs as well shaped crystals
from 0.5 to 2.5 mm, in size. It presents idiomorphic
outlines to all other primary minerals except sphene,

It forms about 25% of the rock.

(111) Sphene,
Two large, euhedral, twinned, crystals of sphene
were observed,

The order of crystalization of the original miner-
als was:” Sphene, pvroxene and felspar.

Al teration:

(1) Biotite.

Biotite occurs as large (up to 0.5 mm) greenish
brown crystals replacing the groundmass and
phenocrysts of both pyroxene and felspar. It forms
about 4% of the rock,

(11) Calcite.

Calcite occurs in very miner amount, as small
masses and siringers replacing the felspars,

(1ii) Amphibole.

Amphibole is of the blue variety, probably
arfvedsonite. It occurs as parallel needles replacing
the pyroxene along cleavage cracks and to a lesser
extent replacing the felspar. It forms about 1% of
the rock. |

Paragenesis:

The paragenesis of the secondary minerals ig:-
Biotite, Calcite, and Amphibole,



CORE &2l
SYENITE POPPHYRY

While the thin section appears to have a |
hypidiomorphic structure it is probable that the
rock is coarsely prophyritic., ‘It is seen to be
a syenite porphyry, now altered by the formation
of quartz, calcite, sericite and blue amphibole,

Handspecimen:
Missing.

Thin Section:
Structure.
A hypidiomorphic structure only,is seen in this
section but it is probatle that the rock has a
panidiomorphic structure.

Original Minerals:

(1) Felspars. |

Plagioclase occurs as large crystals, up +o & mrm
in size. It is probably albite or aandesine as it
is optically positive.

It forms akout 70% of the rock.

(11) Biotite.

Primary blotite occurs throughout the section as
crystals up to 0.3 mm. in size. It is associated
wvlth blue amphibole and calcite and forms ahout
10% of the section.

(111) Apatite.
Several large allotriomorphic ecrystals of
apatite were observed.
(1v) Sphene,
Sphene occurs throughout the section as large
#ell shaped crystals.

'The order of formation 6f the original minerals
was: - Sphene, Anatite, biotite and felspars,

Al teration: _

(1) Calcite.

Calcite occurs as irregular masses and stringers
throughout the section, chielly replacing felspars,
but also associated with the biotite and the '
amphibole.

(11) Silicification.

Secondary silica occurs replacing the felspar
crystals around their margins. It is only present
in small quantitys.

(1ii) Amphibole,.
The variety arfvedsonite occurs as large
Fibrous crystals up to 2.0 mm. in size. It has the
appearance of having replaced aegerine augite althougl
none o0f the latter is now present. It is often
associated with calcite and blotite.
Paragenesis: |
The paragenesis of the secondary minerals is:-
Calcite, Quartz and Amphibole.



CORE #25 :
SYENITE PORPHYRY A

The rock might be called a mica syenite E:ﬁ;ﬁg%yz>
In thin section it appears to bé a pyenite the
handspecimen clearly shows the porphyritic structuee.
It has been altered by the formation of calcite and

amphibole,

Handspecimen:

The rock is light greyish in colour, with a
porphvritic structure and shows large phenocrysts of
orthoclase., Hornblende, biotite, and sphene are also
visible,

Thins Section: Structure.
The slide shows granitic structure and the
relations between the biotite, sphene and felspar
give the rock a poikalitic texture,

Original Minerals:

(1) Felspar.

Felspar now forme about 30% of the rock. It
consists of both orthoclase and alrite in crystals
from 1.0 to 2.0 mm. in size., The felspar crystals
enclose crystals of biotite and sphene giving rise
t0 the poikalitic structure,

(11) Biotite,

Biotite forms about 20% of the section. It occurs
as large crystals, up to 0.5 mm. in size of the brown
pleochroic variety.

(11i) Sphene.

The seotlon is unusually rick in sphene being
about 20% this mineral. It occurs as large well
shaped crystals up to 1,0 mm. in sigze, many of them
showing the characteristic twinning.

(iv) Black iron ore.
Black iron ore occurs as little bhlack specks
scattered’  throughout the section, generally associated
with sphene.
(v) Apatite.
Apatite occurs throughout the slide as irregular
masses, often associated with the felspar., It
forms about 2% of the rock. o~
The order of formation of the prijfary constituente
is:- Apatite, sphene, black iron ore, triotite, and
felspars.,

Al teration:

(1) Calcite,

A few stringers of calcite wer e cbserved
replacing the felsparqaﬁ It also occurs associated
with the amphibole and probablv contemporaneous
with it,

(11) Amphitoke,

mThe amphibole is of the blue variety,
arfvedsonite, and forms ahout 20% of the section.



CORE #25 (Cont.)

I$ occurs as large fibrous crystals, up
to 1.0 mm. in size, often associated with calcite,
and sometiies as parallel growth with the biotite,
In plaees it appears to be primarv, but is is
probably c-nconda,:fy and replacing aegerine,
al though rfagne 0 the latter mineral was néticed.



CORE #26 |
BADLY ALTERED TRACHYTE OR HNYOLITE

The rock iz so badly altered that its original
character is uncertain but the:presence of quartz
makes it seem likely that it was a rhyolite. It is
now largely al tered to tremoliteék biotite.

Handspecimen:
The rock is dark coloured, mottled grey and
black, fine grained,and shows tremolite in-places.
It is well mineralized with pyrite.

Thin Section:
Structuee - Indistinguishabhle,

Original Minerals:
X1) Felgpar.
A-1ittle plagiotlase and orthoclase were
observed. They occur as crystals up to about 0.25
mr:., maximum size and form about 5% of the rock. They
have the appearance of having been re-crystalized.

v(ii) Quartz.

Quartz occurs as fairly large grains, chiefly
associated with the pyrite. It forms about 5% of the
rock and appears to be a remnant of the original
material,

Al teration:

(1)

Biotite.

Two large, badly bleached erystals of brown
biotite were observed. They form about 5% of the
rock. In addition to this biotite occurs as small
flakes intergrown with the %remolite.

(11) Tremolite.

Tremolite occurs as radiating fibres up to 0.8 mm
long. It is intergrown with small flakes,of badly
bleached biotite, The tremclite and flaky biotite
make up about 60% of the section.

(111) Chlorite.

Much of the material throughout the section
appears ¢o be isotropic and has the appearance of
chlorite. It forms about 10% of the section.

(iv) Epidote.

A few scattered, granular masses of epidote
were observed., I+t makes up ahout 2% of the section.

Opaque Minerals:
(i) Pyrite and a 1little chalcopytite occur as
veinlets and scattered crystals throughout the section,
They make up about 10% of the rock. :

Paragenesis:
The paragenesis of the secondary minerals
appears to be: - Biotite, Chlorite, Epidote, Tremolite,
and Pyrite.



CORE #27
RHYOLITE

The rock is seen to be a rhyolite,probably
the centre of a thick flow, and altered by the
formation of biotite, chlorite and a little
amphitole,

Handspecimen:
The rock is dark grey to black, mottled and
fine grained, It shows quartz and is fairly well
mineralized by pyrite, plus a little chalcopyrite.

Thin Section:
Structure.
The structure is porphroid approaohin% aplitic
and the crystals are fairly even grained. {(From O.l
to 0.4 mm. in size)

Original Mirerals:
Quattz and orthoclase occur in about the
proportion of four to one. Together they make up
abtout 60% of the section.

Alteration:

(1) Biotite.

Biotite occurs abundantly as nests of small
crystals forming about 20% of the section. Is is
now, vadly altered to chlorite,

(11) Chlorite.

Chlorite occurs replacing the biotite, as
@ing @tting both quartz and felspar, and as
scattered crystals. It makes up about 20% of the
section.

(111) Amphibole,

Actinclite occurs as radiating needles
replacing quartz, felspar and occasionally biotite.
It is only present in minor amounts.

Opaque Minerals:
(1) Pvrite.
Pyrite occurs sparingly as scattered
crystals throughout the sectlon,

Paragenesis:
The paragenesis of the secondary minerals is:-
Biotite, chlorite, tremolite and pyrite,



CORE #28 |
TRACHYTE

The rock is seen to be a typical trachyte
altered by the formation biotite, calcite,
amphibole, sericite and pyrite.

Handspecimen: .

The rock is mottled, black and gr=enish-white,
with a porohvritic structure. The groundmass is
black and the phenocrysts greenish-white, of
médium size, and apparentlv plagioclase. It is
mineralized by a very few specks of pyrits,

Origihal llinerala.
(a) Groundmass,

Tre proundmes:s is conposcid of a crypteryst-
alline mosaic of felspars with possibly a little
quartz. The grains range in gize from 0.01 to
0.05 and form about 40% of the sectiocn,

~ (b) Phenccryste,
i) Felgpar.

Large idiomorphic crystals of plagiotlase
make up about 35% of the section. They range in
size from 0.5 to 1.5 mm. They are composed of
both albite and oligoclase,

(11) Apatite.

Apatite occurs abundantly as small
idiomorphic crystals,

(11i) Black Iron O-e,

Ilmentite occurs as small crystals throughout
the section, It is altered around the edges to
leucoxene.

Al teration:

(1) Biotite.

Several large crystals of biotite occur,
ranging in size from 0.25 to 0.5 mm,

They are badly alfered by calcite and contain
numerous specks of black iron ore, scattered
through them. The biotite forms about 15% of the
section,

(11) Calcite.

Calcite occurs as irregudar masses and veinlets
replacing the groundmass and the biotite. I+t
forms about Sp of the rock.

(111) Amphitole.

Blue Amphibole, either reiteckite or
arfvedsonite, occur as fibrous patches throughout
the groundmass associated with calcite and biotite.
It probablv replaces original aegerine. It now¥
forms about 5% of the rock,

(iv) Sericite.
A few flakes of sericite were observed repl~
acing the felspar phenocrysts,



CORE #28 (cont)

Opaque Minerals:

(1) Black iron ore,

As indicated above, black iron ore occurs
beth primary and as an alteration product of
biotite. ©Some of it shows alteration to leucoxene.

(1i) Pyrite.

Pyrite occurs sparingly as a few scattered
crystals.,

Paragenesis: |
The paragenesis of the secondary ginerals is:-
Biotite, Calcite, Sericite, Amphibole and Pyrite.



CORE #29

Handspecimen:

Thin Section:

SYENITE PORPHYRY

The rock is seen to he an aéitd variety of
gyenite prophyry. It has been altered by the
formation of biotite, calcite, tremolite and
pyrite.

o 1he Tock is light grey in color and has a
pXephyritic textyre. It contains phenocrysts of
plagioclase and Aicroperthite, and is sparsely
mineralized by bpyrite,.

Structure.
The structure is coarsely porphvritic and
the fabric histal,

Original Minerals;:

Alteration:

(a) Groundmass,

The groundmass is a coarse mosaic of
orthoclase and plagioclase, ranging in size from
0.05 to 0.05 mm. with an average of 0.25 mm. It
now makes up about 30% of the section.

(b) Phenecrysts. |

(1) Felspars.

The felspar phenocrysts are of large size (from
1.0 mm to 2.5 mm§ and form about 60% of the section.
They are composed of albite and oligoclase and
eften show a mieroperthic structure.

(1i) Black Iron Ore,

Tlme¥ite occurs as small grains throughout
the section and is generally surrounded by a ring
- 0of beucoxene. |

(1) Biotite,

Biotite occurs as small flakes and stringers
throughout the section. It forms possibly 1% of
the rock. ‘

(i1) Calcite.

Calcite occurs as fairly large irregular
masses throughout the groundmass and also ascociated
with biotite in the stringers. It forms about 10%
of the section,

(111) Tremolite.
A wery few small blades of tremolite, were
observed,

Opaque Minerals:

Paragenesis:.

(1) Black Iron . Ore. ;

Ilmenite occurs as indicated above,

(11) Pyrite.

Pyrite was seen to occur in moderate
amount as.la:t;crystals.

The paragenesig of the secondar
ig:- Biotite, Calcite, Tremolite and pyrite . o ols



CORE #30

Handspecimen:

Thin Section:

HHYOLITE

The rock is seen to be a rhyolite, altered by
the formation 6f quartz, chlorite, epidote, sericite,
amphibole and pyrite.

The rock is dark grey to black mottled, fine-
grained and shows quartz and chlorite. It is cut by
chlorite-epidote vebnlets and &s sparsely mineralized
by specks of pyrite,

Structure.
The structure is porphyritic and very fine
grained, the fabric is seriate,

Original Minerals:

Alteration:

Opaque llirersls.

(a) Groundmass.

The groundmass is composed of a very fine
grained masaic of quartz and poscsibly a little
orthoclase. The grains occur up to 0.04 mm,
maximum sigze. The groundmass forms about 30% of the
section,

(b) P .enocrvsits.

Several small phenocrvste (0.4 mm) were observed
They are made up of groups of quartz crystals and
form about 5% of the section.

(1) Silicificatéon.

Secondary silica occurs in several narrow
veinlets cutting the section.

(11) Chlorite.

Chlorite occurs as irregular masses and plates
scattered through the groundmass. If forms about
10% of the section,

(111) Epidote. .

Epidote forms about 15% of %the section. It
occurs as granular masses throughout the groundmass,
and is of twvo varieties, iron-rich, vellow,
allmanite and ordinary, colourless epidote. The
allanite is earlier than the ordinary epidote,

(iv) Amphiboel.

The amplibole is green nleochoic hornblende

It occurs as short prisms, smmetimes ivinned, and
rarely as radiating needlss, tgroughout the
groundmass. It forms about 25% of the section.

(N) Sericite.
Saver.-1l flckes of sericite were observed

scattered throughout the groundmass and probably
reoresenting ur iginal orthoclase. They form about
1050 of the section. -

(i) Pyrite.
Pyrite occurs as medium -sized crystfcls

scattered through the section.



Paragenesis;
The paragenesis of the secondary minerals
ig:~ Quartz, sericite, chlorite, epidote, horn-
blende and pyrite. |



GORE #31

................

SYENIT: PORPHYRY

The rock has s hgpidiomorphic ftexture in ihin
sectluﬂ)but the handspecimen shows it to be
porphyritic. Due to the amount of biotite present
it might be called a mica syenite porphyry. It has
been alterec by the formation of calcite, amphibole
and oyrite.

Handspecimen:

The rock is light grey in colour and has a
porphyritic texture with a coarse grained groundmass
and one large phenocryst of orthoclase. It shows
biotite and hornblende but no mineraslization.

Thin Seection:
Structurse.
The structure is granitic, the seetion being so
cut that no phenocrysts appear.

Original Illirerals:

(i) Palspar.

Larce lath shaped crystals of plagloclase form
70p of the felspar, orthoclase forming ZOﬁ and
microcline 10%. Together they make up sbout 655 of M~
the rock and range in size from 0.5 to 1.0 mm.

(ii) Biotite.

Biotite occurs as large crystals, from 0.25 to
1.0 mm. in size, 8cattered throughout the section anl
altered in places to chlorite.

It forms about 10% of the section.

(iii) -Apatite.

apatite occurs as irregular masses up to 0.3 mrm,
in sizee.

Alteration: ,
' (i) Chlorite & Epidote.

Chlorite and epidote occur together in about
equal proportions replacing both felspar and biotite,
and a= patches thpoughout the section. They form
about 5,0 of the section.

(ii) Calcite.

Calcite occurs sparingly as small irregular
masseg throughout the section.

(iii) Amphibole.

The amphlbole is the variety arfvedsonite, and
forms about 225% of the section. It occurs as flbrous
patches up to 0.7 mm. in size and rarely as radiating
needles It is distinetly secondary and the last
mineral formed.

aque Liirersals:
Op 1 (l) Pyrlteo
Purite occurs throughout the section as largs
cryst :1s. It forms about Zp of the section. Thls
is surprising as no pyrite weas seen in the handspecimm



CORE #31 (Cant.)

Paragenesis:

The paragenesis of the original mineral
is:- Apatite, biotite, and felspars. Of thse
secondary minerals it is:- Calcite, chloriftfe
epidote, amphibole and pyrite.



ROCK #1 e
 RHYOLITE

The rock is seen to be a rhyolite from the
centre of a thick flow. It has been altered by the
formation of sericite and chlorite and minerslized
with a little pyrite.

Handspecimen:

The rock is dark grey to black in calour,
highly siliceous and fine grained. It shows
quartz and is sparsely miner:lized with specks of
pyrite.

Thin Sectione.
Structute.

The structure is porphroid, tending to apletic
and the Babric is seriate.

Original XMineralss
The original minerzls consist of quartz 65%
and felspar 35%. The felspar is both orthoclase and
plagioclase. Together these minerals make up aboutl
60% of the section. They occur as a fairly coarse,
mpre or less even grained mosaic. The grains range
from 0.05 to 0.2 mme. in size.

Alteration:
(i) Chiorite and Sericite.

, Chlorite and sericite together, make up about
40% of the rock.. They occur in about equal proport-
ions intergrown, with the sericite slightly earlier
than the chlorite. Tth are found chi&efly between
the grains of 'the originsl rock, but also replacing
them and as masses and veinlets throughout the section

Opaque Hinerals:
(l) Pyrlte.
A few scattered crystils of pyrite were
observede.



ROCK f o
RHYOLITE

The rock is seen to be a rhyolite, probably
from the centre of g thick flow. It has been
alltered by the formatiom of biotite, sericits,
calcite, chlorite, epidote and pyrite.

Handspecimen:

The rock is dark grey to black in colour
mottled, fine grained, and highly siliceous. It
shows quartz, felspar, and biotite and is sparsely
mineralized with specks of pyrite. It also has one

slickensided surface.

Thin Section:
Structure.
The structure is porphorid, tending to aplitie
and the ;daf_ric is seriate. "

Originsl IHinerals:
| Quartz and orthoclase represent the original
minerals and form about 75/ of the section. They
occur in about equal proportions as a massaic ef
allotrimorphic crwstals ranging in size from O.1l to
O.2 mm.

Alteration:

(1) Biotite.

Biotite occurs snaringly as medium sized,
irregular, brown erystals. It forms about 5% of the
rocke.

(ii) Calcite.

One large irregular mass and a few minute Specks
of c:lcite were observed.

(iii) Sericite.

Sericite occurs as small flakes both alone and
intergrown with chlorite. Iuch of it probably represat
original. orthoclase. It forms sbout 5% of the section.

(iv) Chlorite.

Chlorite forms about 7% of the section and occurs
associated with sericite and epidote as small flakes
and patches.

(v) Epidote.

Epidote forms about 7% of the section. It occurs
as granuiar masses both alone and associated with the
chlorite.

Opaque Minerals: ?
(i) Pyrite. |
| Pyrite occurs as ecatiered crystals forming about
1% of the section.

Paragenesis: |
The paragenesis of the secondary mircrals is;-
Biotite, calcite,sericite, chlorite, epidote, and
pyrite.



ROCK #3

e TR . T

SYENITE PROPHYRY

The rock is seen to be a syenite porphyry which
has been altered by the formation of calcite, epidots
tremolite and pyrite. It has also been intruded by
an acid pegmatite in a similar manner to core #3.

Handspecimen:

- The rock is dark grey in colour and is por-
phyritic,with phenocrysts of orthoclase, up to 1 inch
in length,in a groundmass of felspar, biotite, and
epidote. It is very poorly mineralized by a few specks
of pyrite.

Thin Seetion:

Structure.
The structure is coarsely porphyritic and the
fabric seriate.

Original kinerals:

Alteration:

(a) Groundmass.

The groundmass is composed of plagioclase, 80%
and orthoclase and microcline 20%. The felspars occur
as fairly coarse crystals, the plagioclase as laths.
The size ranges up to 0.25 mm. The groundmass makes
up about 15% of the section.

(b) Phenocrysts.

(1) Pelsvar. A4S

The felspar phenocrysts form about ZZ% of the
section and range in size up to 1.0 mm. They are
composed either of albite or andesine, probably the
former.

(ii) Biotite.

Biotife accurs as medium sized crystals.,
throughout the groundmasss It is the brown pleochroic
variety and forms about 5% of the section. The crystals
range in size up to 0.25 mm.

(11ii) Sphene and apatite.

Sphene and apatite occur as small crystals
scattered throughout the section.

. The order of crystallization of the original
minerals was :- apatite, sphene, biotite and felspars.

{1} The rock has been intruded by pegmatitic
gquarts and orthoclase apoarently in a plastic conditions
This intrusion shows in the section as tongues of the
pegmatitic malterial replacing and including the originsl
minerals. It forms about 15% of the section.



ROCK #5 {cont)

(11} CGalcite,
Calcite occurs as irregular masses replacing
the groundmass. It forms about 15% of the section.

(i1i) Bpidote.

Zpidote occurs sparingly as grenular masses
Throughout the groundmass.

(iv) Amphibodd.

The amphibole is the blue variety, probably
arfvedsonite. It occurs as fibrous patches and
radlatlng needles throughout the groundmass. It
forms about 5% of the section.

Opaque Minerals:
(i) Pyrite.
Pyrite occurs in minor amount as crystals
scattered through the section.

Paragenesis:

The paragenesis of the secondary minersls
is:- Pegmatitic intrusion, cYgcite, epidote,
amnhlbiiz arnd pyrite. al

e



"ROCK  #4

Handspecimen:

Thin Section:

RHYOLITE

The rock is seen to be a rhyolite altered
by the formation of biotite, quartz, chlorite,
@pidote, amphibole and pyrite.

The rock is very dark greyish-green in colour
and fine grained. It shows quartz and is traversed
by epidote veins. It is sparsely minerslized by
specks of pyrite.

Structure.
the structure is porphyritic, though fine-
grained, and the fabric is roughly seriats.

Originsl ilirerals:

Alterstion:

(a; Groundmass.

The groundmass is very fine grained, almost
eryptoerystalline, the size rangéng from less than
0.0l mm to 0.04 mm. B

It is composed of quartz 90% and orthoclase 10%
the two minerals forming a mosaic and together
comprising about 30, of the section.

(b) Phenocrysts.

The phenocrysts are of various sizes from O.l
to 0.4 mm and form about 20% of the rock. They are
apparently composed entiﬁgly of quartsze.

r

(i) Biotite. |

Biotite occurs as a few small flakes throughout
the groundmass. It appears to be secondary and is
badly altered to chlorite.

(ii) Silicification.

A few stringers of quartz were observed cutting
the rock. They form about 5% of the section.

(iii) Chlorite.

Chlorite occurs as a very few sgpall flakes
altering the bidtite. '

‘%iv) Epidote.

Epidote occurs as granular masses throughout
the section and in veinlets associated with tremolite,
Much of it is allanite which appassrs to be slighily
earlier than the ordirary kind. Epidote forms sbout’
85% of the sectiori.

(v) Amphibole.

The amphibole is pale green aetinolite and
occurs as radiating fibres and associzted with epidote
in veinlets. It forms about 20% of the section.

Opaque Hinerals:

(i) Pyrite.
“ A few small crystals of pyrite were observed.



ROCK ¢ (cont)

Parsgenesis: | | L
¢ The paragenesis of the secondary minerals
is :-"Biotife, quartz, chlorite, epidote, amphibole
and pyrite.



‘HOCK #5 e
RHYDLITE

The rock appears to have been a rhyolite. It
is now badly altered by fthe formation of epidote and
actinolite with a little quartz, blotlte chlorite,
and pyrite.

Hendspecimen:

The handspecimen shows the .contact between the
rhyolite and a syenite porphyry. The rhyolite is
highly altered to a greenish mass, cut by darker
green epidote veins and smell veinlets of the dyke
material. poth syenite and rhyolite are very poorly
mineralized with specks of pyritee

Thin Section:
Structure.
The original structure is practically oblitersted
but it gives the lmpreSSth of having been porphyritice

Original liinerals:
The oniy original mineral:observed was quartz.
It occurs as grains up 1o 0.l mm as a maximum size and
forms; about 10% of the section.

Alteration:

(i) Biotite.

A very few small crystals of biotite were
Observed. It is now badly altered to chloritse.

(ii) Silicification.

Secondary quartz occurs in veinlets cutting the
section. It occurs as allotrlmorphlc grains up to
0.2 mm in size and forms about 10% of The section.

(iii) Chlorite.

Chlorite occurs as flakes and tabular crystals
throughout the section and replacing biotite. It
forms about 5% of the section.

(iv) Epidote. vo

Epidote forms about 4070 of the @¥ck. It occurs
as granular masses and is light coloured variety.

(v) Amphibole.

The amphibole is pals g}een,actinolite and
forms about 35% of the section.

It occurs as blades and radiating fibres.,

Opaque Minerals:
(i) Pyrite.
Pyrite occurs a small crystasl scattered,

through the section.

Paragenesis: | . . |
The paragenesis of the secondary mineralsg is:-

Biotite, quartz, chlorite, epidote, actinolite and
pyritee.



VUi e e

RHYOLITE

The rock is seen to be a rhyolite now badly
altered by the formation of quartz and epidote with
a little calcite, chlorite, cericite and pyrite.

Handspecimen:

The rock is grey and green mottled in colour
and is fine grained. It shows eépidote in veinleis and
patches,and quartz in veinlets. 1t is sparsely
mineralized with pyrite.

Thin Section:
Strupture.
The structure is porphyritic, possibly
amygdaloidal,and the fabric is seriatle.

Original Iiinerals:

(a) Groundmass.

The groundmass is a very fine gréined mosalc
of quartz 90% and orthoclase 10%. It florms about 20%
of the section.

(b) Phenocrysts.

Quartz occurs as phenocrysts up to 0.5 mm. im
size and forms about 10y of the section.

Alteration:
(i) QuaTtZo
- Several large quartz veins cut the section.
The quartz in the veins is coarsely cerystalliine and forms
about 20% of the section.

(ii) Calcite.

Calcite oceurs as irregular masses throughout
the section and along cracks in the quariz vens. 1t
forms about 5/ of the section.

(iii) Sericitee.

A few small fl:kes were observed throughout
the section,

(iv) Chlorite.

Chlorite occurs as flakes and associated with
epidote.

(v) Epidote.

The epidote occurs throughout the section as
irreuglar granular masses and veinlets. It is mostly
the colourless to brownish variety but around the pgxrite
it changes to deep yellow allanite, It forms about 30%
of the section.

(vi) Actinolite.

Actinolite occurs as fibrous paftches and
radiating groups of needles forming about 10% of the
gsection.

Opaque Minerals:
1 (i) Pyrite.



ROCK #6 [cont)

Paragenasis.

Pyrite forms about 5% of the section and
occurs as large scattered crystalls aesociated with
the epidote. The crystals range in size up to 1 mm.

The paragenesis of the secondary minerals is:=-
Guartz, c:lecite, sericite, chlorite, epidote actinolite
and pyrifse.



ROCK #7 . ... .. ... ... Missiue.

ROCK #8 r
| RHYOLITE

The rock is seen to be a rhyoiite, probably
from the centre of a thick flow. It is altered by
the formation of biotite, sericite, chlorite,
amphibole, pyrite and sphaelerites.

Handspec imen:
The rock is grey coloured,fine grained, and
highly siliceous. It shows quuartz grains and is
Tfairly well mineralized by specks of pyrite. The
hendspecimen also shows a slickensided surface.

Thin Section::
Structure.
The structure is porphroid, fending to
aplitic and the TPabric is seriate.

Original Minerals:
The original rock was composed of quartz 65%
and orthoclase 35%. They formed a mosaic of grains of
an average size of about 0.25 mm. The orthoclase is
now almost completely altered to sericite wnd the
remaining quartz forms about 55% of the section.

Alteration:

(i) Biotite. !

Secondary brown biotite forms about 4% of the
section. It occurs as crystals up to 0.25 mm. in size
scattered through the section.

(ii) Sericite.

vericite occurs as flakes and aggregates of
small crystals fthroughout the rock, probably replacing
original orthoclase. oSometimes it is intergrown with
chlorite. It forms about 30 of the section.

(iii) Chlorite.

Chlorite occurs as small flakes throughout the
section,of which it forms about 3%

(iv) Amphibole.

The amphibole is green pleochroic hornblende
and occurs as nests of small crystals and as fibres
replac ing the other minerals. It forms about 8% of
the section.

(v)Sphadlerite.

Two small crystals of zinc blende were observed.
They were recognized by their yellow colour, their high
index afisrefraction and their isotropic behavior under
crossed nickols.

Opaque Minerals.
(1) Pyrite. |
Pyrite occurs in fair amount &as crystals up

to 045 mm in size.
(i1) Black iron ore.

A few small crystals of black iron ore werg



ROCK #8 (cont)

observede.

Paragenesis: o
The paragenesis of the secondary minerals
appears to be:- Biotite, sericite, chlorite,
amphibole and sulnhides.



ROCK #9

. )

SYENITE PORPHYRY

The rock might be called a mica syenite
porphyry. It has been altered by the formation of
sericite, chlorite, caléite, actirolite, leucoxene
and pyrite.

Hsndspecimen:
The rock is dark grey in colour and has a
porphyritic fexture. It shows small specks of
pyrite. Lt has a slickensided curface.

Thin Section:
Structure.
The stmucture is p@nidiomorphic and the fabriec
is seriate.

Original Minersals:

(a) Groundmass.

The groundmass is compesed of jumbled laths of
albite with a little quartz and some microcline. It
is fairly coarse grained,ex& the crystals ranging in
size from 0.1 to 0.25 mm. It forms about 20% of the
rocKke

(b) Phenocrysts.

(i) Pelspar.

The felspar phenocrysts are of large size ranging
from 0.5 to 1.0 mm, and form about 40% of the rock.
They are composed mostly of albite but some microcline
is seen.

(ii) Biotite. )

Biotite forms about 15% of the rock. It occurs.
as large crystals (up to 0.25 mm in sizel and is both
brown and green in colour. The green is probabhly due
to chloritic alteration.

(iii) Apatite.

One large irregular gr:iin and several small
crystals of apatite were observed.

(v) Ilmenite

Ilmenite occurs throughout the sectiun as many
small especks. It is altering around the edges to
leucoxene.

Alteration:
(i) Calcite.

Calcite forms about 2% of the section. It
occurs as irregular masses eften repvlacing biotite and
sometimes intergrown with chlorite.

(ii) Sericitee.

Sericite forms about 10% of the section. It
occurs as flakes replacing felspar and as nests of larger
crgstals throughout the section.

(iii) Ehiorite. )

Chlorite forms about 5% of the rock. It occurs
as flakes throughout the section, after intergrown
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with calcite; and has a strong tendency fto replace
biotite. '

(iv) Leucoxense. )

Leucoxene forms about 3% of the section.
It occurs as granular masses,largely replacing
biotite,and associated with chlorite in beinlets.

(v) Amphibole.

Actinolite occurs very sparingly as
radiating needles. It forms pdrallel growths with
the biotite and often replaces calcite.

Opaque Iiinersals:
(i) Ilmenite.
Ilmenite cccurs as mentioned above.
(ii) Pyrite.

Pyrite occurs sparingly as small scattered
crystals.

Parapensesis:

The paragenesis of the secondary minerals
is:~ Calcite, sericite, chlorite, leucoxene, act-
inolite and pyrite.



ROCK #10

;;;;;;;;

RHYOLITR

The rock is seen to be a rhyolite with a
strong tendency to form amygdules. It is altfered by
the formation of biotite, quartz, chlorite, caleéits
actinolite and pyrits.

Handspecimen:
The rock is blqQck, very fine grained and
silicious. It shows flakes of biotite, and it cut
by quarts veins. It is well mineralized vith pyrite.

Thin Section:
Structurs.
The structure appears to be amygdaloidal but
fthis is rather indefinite.

Original llinerals:

(a) Groundmass.

The groundmass is made up of & mosaic of
quartz grains, probably with a 1ittle orthoclase.
The grains range in size from 0.05 to 0.25 mm. and
make up about 405 of the section.

(b) Ampgdules.

The "amygudlec" form. about 105 of the rock
and are rilled with quartz grains. They occur up to
0.5 . 1in size,

Alteration:

(i) Biotite. |

Biotite forms about 105 of the section. It
occurs as large nest (up to lm:)of small flakes and
has isolated crystzls.e It is both brown and green.
The latter probably owes its colour to chlorits
alteration. It is bzdly zltered to chlorite in
places.

(ii) Silicification.

Secondary cuartz occurs in veins cuttlng the
section. The veins form about 157 of the section.

(iii) Czlcite.

Calcite occurs sparingly as small irregular
masses.

(iv) Chlorite. )

Chlorite forms about 20,0 of the scction. It
occurs replacing the biotite, in veinlets,and as
Tlakes between the queartz grains.

(V) -J.Ct 1“011’66.

Actinolite occurs as small needles scattered
through the séction. It forms at the most 1% of the

section.

Opgque llinerals:
(i) Pyrite.
erlte occurs as large crystals up to 1.0 mm

in size and forms about 5 of the rock.

Paragenssis: .
& The paragenesis of the secondary minerals is:-

Biotite, quartz, c=lcite, chlorite, actinOlite, pyrite



ROCK #11
TRACHYTE

1he rock app8Bars to be a trachyte, orizinslly
vesicular, the vesicles now fillied with chlorlte. It
has been altered by the formation of ehlorite, epidete
actinolite and pyrite.

Han@spec-imen;
The rock is black, fine grsired and shows very
small felspar phenocrysts. It is sparsely minerslized
by pyrite,‘gyrrhotite and chalcopyrite.

Thin Section:
Structure. |
The structure is seen to be porphyritic.

Original Iliverals:

{a) Groundmass.

The groundmass has a pnilotaxitic texture,
being formed of large narrow laths of plagioclase all
gumbled together. They range in size from 0.05 mm. to
O.2mmn and from about 50 of the rocke.

(b) Phenocrysts.

‘he phenocrysts fOrm about 20% of the rock.
They occur as groups, up to 1.0 mm in size, of albite
crystals, and as large singgl crystals of Zlbite up-to
3,0 mm in size. le

Alteration:

(i) Chlorite.

Chlorite forms about 200 of the section. It
occurs as lorge masses and small flake throughout the
section.: Iuch of it appears to be filling vesicles,

(ii) Epidote.

Epidote forms about 5% of the section and
occurs as granular mass and smzll particles scatiered
through the rock.

(iii) Actinolite.

actinolite occurs as small fibees and flakes,
often intergrown with chlorite. It forms about 1% of
the sectiiun.

Opague Minerals:
(i) Pyrite.
2yrite occurs as two large masses along one
edge of the slide. It forms about 5 of the rock.

Paragenesgi s: | . |
The paregenesis of the secondary minerals
is:- Chlorite and actinolite.



ROCK #12a
SYENITE PORPHYRY

The rock is seen to be a syenite porphyry
altered by the formation of biotite, balcite, sericite,
chlorite, epidote and green hornblende.

Handspecimen:
The rofk is black, fine grained and porphyritic.
It shows small, lath shaped and blunt phenocrysts of
felspar. It is heavily mineralized along one éddge by
pyrite and chalcopyrite. The handspecimen shows a
Slkckersided surfacs.

Thin Section:
Structure.
The structure is prophyritic and the fabric is
roughly seriate. '

Original Z’inerals: |

(a) Groundmass. ~

The prounrndmass forms about 80% of the specimen.
It is fomposed of laths of plagioclase and microcline
ranging in size from O.1 to 0.25 mm. The plagioclase is
probably oligoclase as mét of it is optically negative.

(b) Phenocrysts.

(i} Pelspars.

The phenocrysts form about 25% of the section.
They range in size from 0.75 t0 l1.5. mm. and are composed
of oligoclase and microcline.

(ii) Apatite.

Apatite occurs sparingly as small crystals.

Alteration:

(i) Biotite.

Biotite occurs as small flakes and mests of
crystals forming about 3% of the section. It is eften
crowded with small specks of black iron ore. It all
appears to be secondarye.

(ii) Calcite.

A few small, irreguler masses of ealcite wers
observed.

(iii) Sericite (Muscovite)

Sericite forms about 3% of the rock and occurs ad
flakes and gromps of crystals replacing the felspars.,

(iv) Epidote.

Epidote occurs as granular masses forming about
2% of the section.

(v) Hornblende. )

Deep green hornblende forms about 8% of the
section. It occurs as blades and nests of small crystals,
often associated with sericifte. Lt also occurs as s
veinlet associcted with chlorite,

(vi) Chlorite.

Chlorite occurs as small flakes forming abous
2% of the section.

(vii) Pelspare.

Some of the phenocrysts show a secondary growth
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of felspar around their margins.

Opaque liinerslsy
(i) Pyrite. .
A few scattered erystals of pyrite were
Observed.

Paragenesgis:
The paragenesis-of the secondary minerals is:-
Biotite, calcite, sericite, chlorite, epidote, horn-
blende and pyrite.



ROCK F12%. |
SYENITE PORPHYRY

The rock is seen to be a syenite porphyry
low in femic minerals, and altered by the formation
of small amounts of sericite, epidote, actinolite
and pyrite.

Hendspecimen:

The rock is dark grey to black in colour and has
a porphyritic texture. It shows felspar as laths and
larger crystals with nearly square outline. It is
fairly well mineralized with pyrite. The rock shows a
slickersided surface,

Thin Section:
Sstructure.

The stmweture is porphyritic and the fabric is
roughly seriats.

Original Minerals:

(a) Groundmass. _

The groundmass forms about 35% of the section.
It is composed of oligoclase, 60% microcline 30% and
orthoclase 10%. These felspars occur as laths and
irregular grains ranging in size from 0,03 to O.l1l mm.

(b% Phenocrysts.

The phenoerysts form about 50% of the rock anrd
are composed of oligoélase and microcline. They occur as
large crystals runging in size from 0.75 to 2.0 mm

Alteration:

(i) Sericite (Muscovite) _

Sericite occurs as groups of erystals Yhroughout
the section. It is often associated with &ectirolite and
forms about 5% of the section.

(ii) Cusleite.

A very few irregular grains of calcite were
observed.

(iii) Chlorite.

Chlorite forms about 2% of the seetion and occurs
.as little patchss.

(iv) Epidote.

Epidote occurs scattered through the groundmass
as grunular patches and forms about 3% of the section.

(v) Actinolite.

Actinolite occurs as needles and flakes, both
associated with sericite and epidote, and sacttered
through the section of which it forms about 3%.

Opaque liirerals:
(i) Byrite. |
2yrite oveceurs as crystals up to 0.25 mm. in
size and forms about 2% of the section.

Paragenesgis: .
The paragenesis of the secondary minersls ig:=-

Sericite, calcite, chlortte, epidote, actinolite, pyrite.
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REYOLITE

The rock is seen to be a rhyolite probably
from the centre of a thick fdow. It has been altered
by khe formation of sericite and actinolite with a
little biotite and chlorite and mineralized by pyrite,
pyrrhotite and chalcopyrite.

Handspecimen;
The rock is light grey in colour, fine grained
and highly silicious. It is abundantly mineralized
with pyrite and chalcopyrite.

Thin Section:
oiructure. or”
The structure is pXdphroid tending to aplitfiec
and the fabric is seriats.

Original liverals:

The priginal materizl is a coarse grained
mosaic of quartz and orthoclase, about 6C of the
former and 40% of the latterx. The grains range in size
from 0.1 to 0.4 mm. and form about 50% of the section.

Al teration:

(i) Biotite. ]

Biotite forms about 2% of the section and occums
as large, badly bleached crystals now considerably
altered to chlorite,

(ii) Sericite. )

Sericite forms about 20% of the slide and occurs
as flakes and crystal groups throughout the section,

tepassociated with actinolite. Huch of it probably
represents altered orthoclase.

(iii) Chlorite. |

Chlorite occurs sparingly as small shreds and
flakes throughout the section. Huch of it replaces
biotite.

(iv) Actinolite. )

Actinolite forms about 20% of the section and
occurs as very pale green radiating groups of needles
and as flakes. Lt is often ascociated with sericite.

Opaque Minerals: |
The opaque minerals form about 8% of the
section and oceur as cryst:ls ranging in size from 0.25
to 1.0 mm, scattered through the slide and in a large
vein cuttipg the rock. They consist of pyrite,
pyrrhotite, and chalcopyrite in about equal proportions
plus a few small crysitals of sphaglerite. The
chalcopyrite is evidently much lédter than the other
sulphidese.
Paragenesis:
The paragenesis of the secondary minerals is:=-
Biotite, sericite, chlorite, actinolits, and the opaque
minerals, of which chalcopyrite is the latest.



ROCK #14
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RHYCLITR

The rock is seen to be a porphyritic rhyolite
altered.by the formation fo actinolite, plus a littie
calcite, sericite and pyrite.

Handspecimen:

The rock is dark grey in colour fine grained and
highly silicious, with smzell quartz and hornblende
phenocrysts. It is cut by an epidote vemnlet and sparsely
mineralized with pryite.

ThincSection:
The structure is definitely porphyritic and the
fabric is roughly seriate.

Original Minerals:

(a) Groundmass )

The groundmass forms about 50% of the section and
is made up of a mosaic of quartz, 80%, and orthoclase, 20%,
The grains range in gize from C.0l to 0.05 mm.

(b) Phenocrysis. ]

The phenocrysts form about 300 of the section and
occur chiefly as single, aliotrimorphic quartz crystals,
but also as groups of quartz grains. They vary in size,
the maximum being about O.7 mm,

Alteration:

(i) Caliete. y

Calcite, forms about 57 of the section and occurs
as irregular masses scattered through the groundmass.

(ii) Sericite.

af few small flakes of sericite were observed,

(iii) Amphipole.

The amphiboéi is probably actinolite though some
of it has a faint suggestion of a blue colour. If oceurs
as radiating groups of needles, and as flakes scattered
through the section, of which it forms about 15%.

Opaque Minerals:
(i) Pyrite.
Zyrite occurs sparingly as scattered crystals and
grains.

Paragenesis: »
The paragenesis of the secondary minerals is
calcite, sericite, actinolite and pyrite.
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BYENITE PROPHYRY

| The rock is seen to be a syenite prophyry of
intermediate to acid composition and altered by the
formation of acitinolite plus a Little biotite, calcite
l%ucoxene andspecularitse.

Handspecimen:

The handspecimen is a greyish coloured, cozmse
graingd, porphyritic rock, showing large, nearly square
phenocrysts of felspar, smaller patches of hornblende
and flakes of biotite. Lt also shows some crystals of
sphene and a few specks of pyrite.

Thin Section: )
vipucture.
The structure is prophyritic with the phenocrysts
very much larger than the grourdmass. This gives the
rock a hiatal fabric.

Original Liinerals:

(a) Groundmass. )

The groundmass forms aboutl 45> of the section and
is composed of laths of plagioclase, with possibly a litti-
le orthoclase. The laths have an average size of about
0.25 mm and have no regular arrangement.

(b) Phenocrysts.

(i) Fel spar. )

The phenocrysts form about 20,5 of the section and
consist of one very darge crystzl, and several small ones
of albite. The small crystals have an average size of
0.5 mm and the large one is at least 5.0 mm long.

(ii) Apatite. i

Apatite forms about 5% of the section and occurs
as irregular masses and small crystals scattered through
the groundmass.

(iii) Sphene. )

Sphene forms about 8% of the section and occurs
as waell shaped crystzls throughout the groundmasse.

(iv) Black iron Ote.

Black iron ore occurs as scatiered specks forming
about 170 of the section.

The order of formation of the priginal minerals
appears to be:- Apatite, sphene, black iron ore and
felspar.

Alteration:

(i) Biotite. B

Biotite forms about 5 of the sectian and occurs
as irréaglar crystals apparently replacing the groundmass
The g#¥yatals are both green and brown in colour and have
an average size of 0.5 mm.

%ii) Calcite. )

Calcite forms about 3% of the section and occurs
as irregular masses replacing the groundmass, phenocrysts
and biotite.
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(iii) Leucoxens.

Leucoxene forms about 2% of the section and
occurs as irregular grains replacing the biotite. It
it probably formed from black iron ore, which lattier’
was likely a decomposition product of the biotite.

(iv) Actinolite, )

Actinolite forms about 20, of the section. It
occurs as fibrous patches uptto 0.6 mm in size, as
radiating groups of fibres, anf as needles scattered
through the section.

Opaque Minermis:
(i) Black Iron Ore.
The black iron ore has been described abovs.
(ii) Specularite. )
opecular hemotite forms about 10 of the section.
It occurs as nedium sized crystals scattered through
the groundmass and also associated with the biotits.

Paragenesis:
The paragenesis of the secondary minerals
appears to be:- Biotite, calcite, leucoxene, actinolite
and specularite.



<9ORE #16

Handspecimen:

Thin Section:

RHYOLITE

The rock has been very badly altsered but appears
%0 have be=n a rhvolits, Tt is possibel, however, that
the rock was a cuartz diorite, Judging fror the few
remnants of quartz and from the position of the rock it
seems more likelv that it was the former,

The rock is dark grevish green in colour and is
grained. It shows fibrous hornblende and is cut by
epidote and quartz veidnlets. It is very poorly. miner-
alized by scattered crystals, of pyrite.

Structurel ‘
The rock is very badly altered but has the
appearance of having been a porphvritic rhyolite,

Original Minerals:

Alteration:

Opaque Minerals:

Paragenesis:

The criginal minerals now form about 15% of the
rock and consist of quartz crustals and a little
plaegioclase. The grains have an average size of about
0.25 mm. The quartz crustals have a tendency to occur
in discontinucus strings and are possibly secondary.

(1) Bio%ite.

Riotite forrs about 5% of the secticr and occurs
as long narrow laths now badlr altered along their edges
to epidote and hornblende,

(11) Cnlorite.

Chlorite forms about 5% cf the section through
which it occurs as scattered flakes,

(11i) Epidote.

Epidote occurs ahundantly as granular masces
throughout the section of which-it forms about 3%5%,

(iv) Amphibvole.

Breen pleochroic hornhlende occurwm as large nests
of crystals. Actinolite also occurs as scat*ered fibres
and needles. Bo+h appear to be ahout the same age. The
amphiboles form about 40% of the rock.

(i) Biack Ircn Ore,
Black iorn ore occurs as crystals and small
specks scat*ered through the section. It is often
ascocigted with the epidote.

The paragenesis of the secondary minerals is:-
Biotite, chlorite epido*e, amphibole and black iron ore.



ROCK 47
RHYOLITE.

The rock iz seen *to “e a slightly altered
rhvolite, probably from the centre of a thick flow,
The altera*ion products are:- Biotite, epiicte,
70isite, sericite, chlorite, quartz, actinoclite and
pyrite,

Handspecinen:

The rock is light grey in colour and is very
fine grained. It shors natches of clear quartz and is
cut by quartz veinlets, It also shows epidote in a
fer places and is sparselv rineralized with pvrite.

Thin Section:
Structure;

The s*ructure is porphroid tending to aplitic
and the fabric is seriate,

Original Minerals:

The original minerals form about 80% of the
rock. Thev consist of a fine t0 coarse grained mosalc
of quartz 60% and orthoclase 40%. The size of the
grains rangecs from 0.0%5 to 0.25 mm,

Al teration:
(1) Biotite.
Biotite occurs as small flakes forming about
1% of the rock,
(11) Silicification,
Secondary quartz forms about 37 cf the sectiocn
and occurs as velnlets cutting the rock.
(111) Chlorite.
Chlorite occurs sparingly as small flakes,
(iv) Epidote.
Epidote forms about 10% of the secticn,
It occurs as colourless to pale vellow granu-
lar mas-es. About half of it ig in the form of
ZOiq iteo
v) Sericite,
Sericite occurs as small flakes chiefly
agssociated with the gzoisite,
(vi) Actinolite
Actinolite forus atout 5% of the cection and
occurs as fibrous patches and radiating groups of
needles,

ague Minerals: .
“paq (1) Pyrite.
Pyrite occurs sparingly as small scattered
crystals.

Paragenesis:
The paragenesis of the secondary minerals is:-

Biotite, quartz, sericite, chlorite, epidote,
acteriolite and pyrite.
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Handspecimen:

Thin Secticn:

SYENITZ PORPHYRY

The rock is seen to be a syenite porphyry,
possibly with aegerine altered by the formation of
blotite, calcite, apidote, arfvedsonite and pyrite.

The rock is dark grey in colour and has a
porphyritic texture. The groundmass is farily coarse
and shows felspar laths and flakes of biotite. The
phenocrysts are large and apparently consist of
crthoclase, The rock is very poorly mineralized by
pyrite specks,

Structure,
The structure 1is porphvritic, with very large
phenocrysts which gives the rock a hiatal fatric.

Original Minerals:

Alteration:

(a) Groundmass.

The groundmass forms about U0% of the section. It
consists of interlocking 1laths of plagioclase and
microcline. The laths range in size from 0.2 to 1.0 mm.

2b) Phenocrysts.

i) Felgpar.

Two very large felspar phenocrysts form about 30%
of the section. They are about 4.0 mm in size. One is
comprised of oligoclase, the other of microcline,

(11) Biotite,

Primary biotite occurs as medium sized crystals
up to 0.3 mm 1In size, t is greenish rrown and
plecchroic. Biotite alsec occurs as ne:zig, up tc 1.0 s,
in 3ize, ¢f small crystals., These nests appear to be
secondary biotite, while the larger crystals are
apparently primary. Altogether biotite, makes up about.
10% of the section.

(111) Apatise,

Apatite cccurs as irregular pass, up to 0.25 mm
in size, and d4s scattered small crystals.

The order of crystallization of the primary
minerals appears to be:- apatite, blotite and felspar,.

(1) Biotite.
As mentioned above secondaryvy biovite occurs as
nests of small crystalss
(11) Calcite,
Calcite forms about 5% of the section. It
occurs as irregular masses, often replacing biotite.
(11i) Epidote.
Epidote also forms about 5% of the section.
It oecurs as granular masses asgsociated with
the biotite. Some of it is in the form of zoisite.
(iv) Amphibote.
The amphibole is cf the blue variety,
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Probably argvedsonits, It forms about 10% of the
section as occurs as fibrous patches and radiating
groups of needles. It often appears to be re-
placing original aegerine, although nohe of this
mineral was seen. In addition it occurs,
assoclated with caltite, replacing biotite,

Opaque Minerals:

(1) Black Iron Ore.

Black iron ore occurs as small specks
included in the biotite, from which it was pro-
bably derived by alteration.

(11) Pyrite.

A few scattered grains of pyrite were
observed, usually associated with the biotite,

Paragenesis:
The paragenesis of the secondary minerals.
is:- Biotite, calcite, epidote, amphibole and
pyrite.



ROCK #19

Handspeciien:

Thin Section:

SYENITE PORPHYRY

The rock is seen to have been a syenite
porphyry intruded by quartz in a plastic conidition,
somewhat similar tomanpegmatitic injection, and further
altered by the formation of epidote and actinolite ‘
plus a 1ittle pyrite and chalcopyrite. The thin section
also shows that the rock probably contained aegerine at
one time although none is now le“t.

The rock is very dark grey in colour and has a
porphyritic texture. The groundmass is fairly coarse
and the phenocrysts are of plagioclase, up to + inch in
gize. The rock is cut by quargz veinlets and sparsely
mineralized by pyrits.

Structure. ‘
The stPucture is porphyritic and the phenocrysts
are of such a size as to give the rock a hiatal fabric.

Original Minerals:

Al teration:

(a) Groundmass.

The groundmass is a fine to coarse grained mass of
felspar. laths ranging in size from 0.05 to 0.25 mm. It
nakes up about 207 of the section.

(b) Phenocrysts.

The phenocrysts are of plagioclase and form about
50% of the secti-n. The plagioclase is probably albite.
It occurs in several small phenocrysts op to 1.5 mm,
in size ‘and in one large crystal 4.5 by 3.5 mm in
section.

(1) Silicification:

Secondary quartg forms about 15% of the section.

It oc-urs in irregular veins cutting both
proundmasas and phenocrysts., The size of the quartz in
these veins is about 1,0 mm. The veins are not
sharply defined, but send out little tongues into the
surrounding rock. They also include laths of plagioclas
having remarkably sharp and regular eutlines. Thus it
would seem likely that the quartz was squeered and soaks
through the rock in a plastlic condition, and probably
represents a phase of ‘pegmatitic injection. |

(11) Epidote.

Epidote forms ahout 2% of the section and occurs
as granular masses, and in veinlets cutting the
secondary quartz,

(i1i) Amphibole.

The amphibole occurs in two ways, as an ordinary
pleochroic, green hormblende and as arfvedsonite, The
former occurs in nests of small crystals apparently
replacing original aegerine-augite. The arfvedsonite

forms a very miner amount and occurs as small blades,



ROCK #19(cont)

Opaque Minerals:

Paragenesis:

Together the two amphiboles form about 10% of
the section,

(1) Pyrite and Chalcopyrite.
A little pyrite and chalcopyrite occur
throughout the section as scattered grains.

The paragenesis of the secondary miherals
ist~ Quartz, epidote, amphibole, pyrite and
chal copyrite.



ROCK #20
SYRINTE PORPHYRY

This rock is very similar to rock #19. It
is a syenite porphyry which has been intruded by
quartz in a pegmatitic condition and then still further

altered by the formation of epidote, chloride and
actinoclite

Handspecimen:
The rock is dark grey-green in colour and has
& prophyritic texture. It contains medium sized
phenocrysts of plagioclase and is cut by quartg veinlets
It is sparsely mineralized by specks of pyrite.

Thin Section:
Structure.

The structure is porphyritic and the fabric is
roughly seriate,

Original Minerals:

(a) Groundmass.

The groundmass forms about 20% of the section
and consists of jumbled laths and grains of plagioclase.
The size of this material ranges from 0.01 to 0,10 mm.

(b) Phenocrysts.

The phenocrysts are of plagioclase and range in
size from 1790 to 2.5 mm., They consigt of albite and

oligoclase and form about 50% of the section.

Al teration:

(1) Silicification,

Secondary quartz forms about 15% of the section.

It occurs in veinlets which cut the original
minerals in all directions. These veinlets have the
game characteristics as those of rock #19, and here too,
the quartz was apparently intruded in a plastic or
pegmatitic conditions

(11) Chlorite.

A 1little chlorite occurs in veinlets associgted
with actinolite,.

(1ii) Apidote.

Epidote occurs sparinglv as small granular

(£v) Amphibole.

Actinolite occurs in veinlets, as fibrous patches
and as radiating needles. It forms about 15% of the
section.

masses.

aque Miherals. ~
Opaq (i) Pvrite & Chalcopvrite.

Pyrite and chalcopvrite occur as large crystals
scattered throughout the section, eften associated with
actinolite.

(11) Bpecularite.

Specular hemitite occurs as large grains and is



ROCK #20 (cont)
apparently later than the sulphides.

Paragenesis:
The paragenesis of the secondary miherals is:=-
Quartz, chlorite, epidote, amphibole, sulphides &
specularite,
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