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INTRODUCTION 

The entire mining world has watched the growth ot the 

Rouyn mining di.striot in the last few years; from a 

practically unknown and unexplored territory inta i laa area 

which gives promise of beooming one of the world's 

important souroes of copper. 

To those who are interested in this area, either 

financially or otherwise, any small contribution to the 

petrography or ore relations of any part ot the region is 

likely to prove valuable. 

It is the purpose of this Thesis to make some such 

contributionJ and it is the hope of the writer,that, at 

least, a few of the results obtained will lead to a better 

a~9 more detailed knowledge of a part of this interesting 

area. 

SOURCE OF MATERIAL: 

The material for this Thesis was obtained trom 

the ~25 ft. level of the Aldermac Mine. This property is 

located in the Western half of Bo1schatel TOWllShlp, 

Quebeo. 'It is approximately 25 chains east of the west 

bo~ndary 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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OJ roc~s and nine polished sections of ore, together wi th 
specimenpo 

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 sections 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. 

ACKNOWLEDGMENTS: 

The wri ter wishes to acknowledge his indebtedness· to the 

firm of Alderson, McKay and Armstrong for their kindness in 

supplying the material, (rocks., polished sections and maps) 

·tor th's thesis. He particularly wishes to express his 

appreciation tor the unstinted cooperation and advice given 

by Doctors R.P.D. Graharn and J.J.O'Neil in the sL~~~~ppdc 

examination ot the thin sections. 
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GENERAL GEOLOGY ~m PETROGRAPHY 

(/I) 'The rocks around the mine include a . of serles 

acid lava~J tuffs and breccias striking north 75 to 80 

de~rees east and dipping south aouth- at angles of from 

65 to 70 degrees. These are intruded by igneous rocks of 

three ages. The older gabbro, or d12nit~, is the oldest. It 

forms wide dike-like masses of irregular shape, striking 

almost p~rallel to the bedding of the lavas, and probably 

dipping steeply southward. 

The next intrusion, in order of age l is a coarse 

syenite porphyry, with large reddish felspar phenocrysts. 

It forms dykes, stri.king northwest and dipping about 

70 degrees toward the northeast. The youngest intrusive 

~n the area is a large dyke of the l~ter gab~ro that 

strikes in a northwest direction with a nearly vertical 

dip. " 

'OLDER GABBRO:-, , 

Fr~p~blls~~j descriptions(*,~ the "older gabbro. 

or 41o~ite is composed of primary quartz, 5 to 6%, ~~ 

forming graphite intergrowths,. with labrodorite felspar, 
e:¥ $-

7 0/ * e '" . 



20 to 35% and greenish ho!nblende 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 a porphyritic rock 

composed of albite, orthoclaee, and microcline and a little 

quartz. Abundant blue soda rich hornblende occurs inter-

stitial to ~he felspars. Other accessories are biotite, 

and zircon. The s8cond variety i8 a rock with a porphyritic 

tendency composed of large crystals of greenish augite set in 

<H) 

agroundmass of equigranular felspars, orthoclase, microcline, 

and a little albite. Some green hornblende crystals are 

present and the augite is partially altered to hornblende. 

Accessory minerals are epidote, splene J apatite, and a little 

biotlte. 

An intrusive l1'ass of syenite porphyry, lying slightly 
f,.1II) 

north east of the Aldermac line ls descr~be~ by H.C.Cooke 

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 

- I - • 

(H) e.G .• s. Summary. Report, 1923, Part C2 p'age 138 
(Ill) C.G.S. Summary Report, 1923, P~rt Cl Page 1.22. 
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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 therafore appear that hare we have a case 

of intrusion during' or after differentio~and not before. 

The general composition of the porphyry is unusual because 

of the high soda content. The felspars are ortheclase J 

microcline and albite, the femic minerals includ'e biotite, 

diopide, aegerine-augite and gloucophane, the last named 

forming as an alteration product trom the pyroxenes. The 
of 

normal order cryst41~zatimhas apparently been reVersed, the 

po'ash minerale forming first and being partly resorbed in 

the fluid'residue high in soda and silica. 

LATER GABBRO: 

The ftLater 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 

a.nd usually containing some quartz. The -femic mineral 

is usually colourless diopide after 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 ttlater' gabbro" is doubtful but appears to be 

pre-Cobalt. 

ACID LAVAS AND TOFFS: --
age. 

The acid lavas and tuffs are undoubtedly of Keewatin 

They are described by W.F.James (#) for the Rouyn Map 

Area. They consist of rbyolites and trachytes and their 

tuffaceous equivalents. 

The rhyolites are of both equiangular and porphyritic types. 

The phenocFJsts of the porphyritic type are mostly fille laths 

of albi teor rou'nded grains of quartz 11 

The traoytes contain little or no quartz. They ~re 

composed of large grains up to 1 mm in le~, of orthoclase 

and albite in a matrix of the same material. The tuffs have 

a similar appearance and their e!astic~origin is hard to 

determine as considerable re-crystalization has taken place. 

Pyrite, magnetife, and epidote are generally present. 

SEDlMENTS: 

As stated by T.C.Denis(##) a band of old metamorphosed 

cl) 
(11#) 

C.G.S. Summary Report 1923 
C.I.M.M. J May 1926, P. 619 

Part Cl Page 131 
• 
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eediments} bobh Cobalt and Temiskaming, in age,. begInning 

some thirty miles west of Swastika Station, runs in an easterly 

directionJ more or less continuously, for a distance of about 

160 miles. The northern contact of this band of sediments 

with the underlying Kewwatin.lavas passes through the 

southern part of Eoischatel township about twenty chains 

south of the A1dermac 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 chale-opyr-ite. 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 seems to increase in proportion as the 

lens of ore thickness, until much ot it is solid pyrrhotite. 
e ( 

Chalcopyrite is evidently somewhat later replacing both 

pyrite and pyrrhotite where replacement is intense and 

-only pyrrhotite where replacement is less complete.- (H) 

According to Cooke the ore body is of the replacement 

type. 'The evidenoe~indicates that the sulph~e body 

has replaced a lens of breccia lying between the 

acid rhyolite on t~e 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 ~nd position 

of the original lens of breccia. The introduction of the 

ore appears to have been accompanied or preceded by a 

pronounced silicitication of the beeccia •• <HH) 
g' 

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

(HI) Ore Relations at 
H.C.Cooke. 

the Horne and Aldermac Mines by 
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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 

pyrrhotlte were formed first. They were subsequently 

intruded by syenite porphyry dykes. Thfs intrusion, by 

means of the strains developed) oaused slicing of the sulphide 

mass. 

Finally, along the little cracks so developed, and 

along any cracks tn 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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PETROGRAPHY 

,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 th~~ l'ercentags'·']lnd:-'ti.'veng2 

size of grain of each mineral was observed. The various 

rock types were then correlated and olassified~ as to 

primary composition, structure, etc. Concl~sions were 

drawn as to the relations between rock types and ore and between 

alteration and oreJetc. 

The polished sections were examined by reflected light 

in an attempt to determine the common ore 1ftine..ra.ls .. 

The rocks are descriQed under the following headings 

and subdivisions! 

1. Hand Specimen 

11. Thin Section 

(a) Structure and Texture 

(b) Original Minerals (Primary Constituents) 

Cc) 

(1) Groundmass 

(11) Phenocpysts 

) 
) If the rock is porphyrftic 
) 

In order, from salic to femic minerals: 

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 actionl 

and, to a less extent,. to the deposition of varIous miner.9.ls in 

fi~sures and cracks. Only these minerals which show more 

or less conclusive evidence of having been formed after the 

consolidation of the roc~\rncluded under the heading ot 

-Alteration". 

Some of the criteria used to determine replacement 

are listed below: 

(1) The preservation of original structure or 

texture, e.g. pseudomorphs. 

(1.1) Replacement veinlets cutting the specimen or 

thin section and dependent on m.inute fissures 

and cracks. 

(111) The project-i6n of a £Fjrstai :oi.--.oniLmineral into 

ai tUi7st.ah i._ - of another minere.l where the 

former has a ragged or irregular outline. 

(lV) The oocurrence of a .~Fystil ::ot :OOteGmiheral 
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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. 



(s) co.) 

COB'PELATION AND CLASSIFI rATION 

On the basis of composition the rock types fall naturally 

into two major divisions, acid lavas ana intrusive dyke rocks of a 
et 

sy~it1c or monzohitic character and pfophyrit1c texture. 

(a) La,vas. 

In thin s~ction the lavas appear to be of two types, 

rhyoli tes and trachyte·s. Howe'tTer, on attempting to correlate these 

trachytes it seemed probable that they are not really t~achytes ~ 

e e OHi ed p pel!a'bl e tfta~ "bfi:e y ap e He ~ . p eaH y 1i!'aefty~e e but m er e1 y s11 g h t 

differentiates of the main mass 6f rock. Two of them (Core #28 and 

Rock Ill) are included hy the writer among the rhyolites, and the 

other (Core #13) is considered as a part of a syenite porphyry dyke. 

Rhyo11tes. 

The basis on which the rhyo1i tee are d.ivided is the quartz­

orthoclase ratio. In determining this ratio all secondary seric1te 

wag considened as representing original orthoclase. 

Considered in this manner th rhyolites are seen to be of 

two types; those in which the ratio of quartz to orthoclase is 

~rea,ter than 2 to 1 and those in 'lI1hich this !Datio is les3 than 2 to 1 

The former are here termed acid and the latter basic rhyolites. A 

list of the various lavaa 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 ba~ic) was noted. 

This clearly brings out the fact that paralleling the 

main drijft and slightly to the south of it. is a band of basic 

rhyol1 te about 40ft. wide. This band apparently has a va~ying strike 
IJ' 

: ~eee mtaJl,lffe~ "(1) 



but in general it trends east and west. 

Lying one to the north the other to the south of this 

band of bagic rhyolite are two bands of undetermined width, compo~ed 

of a.cid rhyoli te. These acid bands have approximately the same strike 

as the basic rhvolite. 
" 

The ore is seen to C'ccur along ~vhat is taken to be the 

contact between the basic rhyoli"te and the acid rhyo11te to the north. 

The above agrees perfectl~-r with the statement made by Cooke* 

that the ore occurs at the contact- 1"e~~~!e3n an acid rhycli te to the north 

and a more basic rhyo1ite to the south. 

With only three exceptions all the specimens shown on 

Map "a" as basic rhyoli tes have the !'ecJ.uired composi tion. These eotcept­

ions a.re core samples Nos. 11 and 18 and rock sample No. 11. They are 
I 

included among the basic rhyolit8e larg~ly on the basis of their texture. 

Textures: 

Another in~ere3ting fact brought out by noting the 

texture o~ the variousspecinens ~ the following. 

All the basic rhyolites have a porphroid**("Clastic") 
~~---~ " 

texture. This t~xture is ~aken by the ~JI'i ter to indica~e a ~rf!ry slow 

cooling of the molten lava, thus allo·.,i!!.g an equal growth of the various 

crystals. The acid rhyoli~e to th~ sout.h also has this porphroid 

texture near the contact but with incr9asing distance fro~ the contact 

l't asrfumes a porphyri ti c texture. 

The acid rhyolite to the nor"th on the otheI' hand, has a 

well developed prophyri tic or even anygdaloidal texture near the contact. 

With increasing distance northward the p~ephyrit1c texture is less 

pronounced.and finally becomes porphro1d. 

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

*Op.C.T • 
•• Igneous. Rocks by J.P. Idd1ngs, Bol.l Page 196 
••• See map "A" 



Thua going from north to south the texture of the rock varies as 
follows:- A gradual change fron1 porphroid to porphyritic, an abruot 

change to prophro1 ti and then a gradual chan~e to porphyri tic ~gain. 
~----.---

If>as Cooke 1tates· th3 l~vag dip towards th~ 90u~h this is somewhat 

the conii tion one 'voul1 expect to find, the flo'vs becoming more 

porpnyritic near their ~Op3. 

Con~1derad in this manna'!', th~ bO~R1c rhyolite i3 Reen to 

be ly1n~ on the porphyritic or amygdaloidal top o~ the acid rhyol1te 

flow to the north. 

The fact th:l t the :~age of the bas ie flow has a 'Porptftd 
- A 

e'I ~/y 
pre3umed due to it having been extr·uded before the texture is 

underl ying acid flow haEi corpl ~ t~l~" cooled. TLu~ i 1: -'·o·cl-3.. ('c);::-l 31c-~-;1 y 

It'J ~lf 3.n1 30 a97;UJ';je r ·'-';~ODh:;~r" -, -:'-:"X.l.·· 1"-':. U, j:-' .... ~ - -.)1. ~ <Iv .. J--.t~- -'. 

to ~:ol~ 1:et·~~~~~ ~:~.~ ':~2sic rhyolite and the acid rhyolite to the south. 

This latter rhyo11te is of pDrphorld texture at the base and becomes -----
porphyri tic as its top i_9 approached. 

Ano~her hypothesis, explaining ~he reLation of the basic 

rhyo11te to the acid rhycl1te to the south, is that the former repre­

sents a dlf~erentiation of the acid flow. This might be accomplished 

by the sllghtl y more basic portion being segregated under gravi tational 

forces to the ba~e of the flow. Sone Auch explama+;icn g~ems likely, 

when one con9iders the fact that, if the ~agic band is cor-sidered as a 

separa~e flow it should have a porphyritic texture near its top. 

was not observed and consequen~ly it ~eems probable that the basic 

This 

band is a dlfferentia~idn 6£ the overlying acid rhyollte to the south. 

To sum up:the lavas appear to he all rhyolites. They 

occur as bands tr~nding east and west and are represented by a band of 

basic ·rhyol i te between .two acid ones. The acid flow to the north 

·See page -3 



.hows a good gradation in texture frow bottom ~o top. Lying on top 

of this acid flow is a more basic rhyolite. It probably represents 

tje basic base of the acid flow to the south from which it was formed 

by differen~ion. This latter acid rhyollte assmnes a prophyritic 

texture as its top is approached. 

(b) Dyke Rocks. 

On the basis of composi tion the dyke rocks fall into t~~~o 

divisions. 

(1) Those contamning lit~le or none o~ the femic minerals • 

These are 
.s)~If,r, 

terrned
A 

prophhry nykes. 

(ii) Those containin~ atundan~ femic miL~rals, principally 

b1ot1te and aegirine augite. Class (1i) IS~'3ubdivided into t"",o types. 

(1) Those con t&in~_T~g al;undant 'bioti te and striking about 

north 40 degrees east. These are termed the plica'-- syaniteporphyry 

dykes. 

(11) Those containing bioti te and generally some aegirine 

and striki~ from north 15 degrees west to north 40 degrees west. These 

are termed the augite syeni~e porpgyry dykes. 

A correlation of the various dkyes specimens was made on the 

basis of the petrographic character ~ width and pas! tion of the specimen. 

The dykes which are cut by the .level and fully represented 

by samples. Samples of those cut by dianond drill holes~ on the other 

hand, do not fform a complete col19ction. Therefo!!e, 1yhere a dyke was 

noted on the log of a drill hole but no specimen furnished, the field 

determtnati'"'n was used to connect this sample with oth~rs of a similar 

oharaoter. 

A chart of the various dyke specimens sl,ilar to that 

given for the lavas accompanies this thesis. 



Discriptlon of Dykes: 

(1) Syenite Porphyry Type. 

This type is represented by five dykes as shown on 

Map "aft 1'1Th~re they are num~ered from 1 to 5. 

They are composed of a sy~nite porphyry containing 

practically no femic mineral al ttough a~ seen by the chart, dykes 

Nos~ 2 and 5 car~y from 5 to 10% apatite and sphene. This is shown 

.in core sample #17 and in rock Sample #15. This type usually car~('ies 

both microcline and orthoclase in addition ot plagioclase and is gener--
ally considerably altered. It is also characterized by containing 

abundant secondary actinolite and practiea1ly no blue amph1bo}~, only 

one speciJien showing -:he latt~r (Core #17) Core sample #13 1s included 

1n dyke No.2. This sample 1s termed a trachyte but from its location 

it probably represents a chilled portion of the dyke near the contact •• 

These dykes strike from north 5 degrees east to north 40 degrees west, 

the general trend being ahout north 20 degTeas west. They are represented 

on the original map as cutting through the ore and therefore apparently 

~ater tprough it. The examination of sections however indicates that 

they are probahly earlier· 

(i1) Apgite Syenlte Porphyry Type. 

This type is represented by three d.ykes, who,vn on map 

"alias nos. 6,7, & S. They strike from nor-th 15 degrees west to north 

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

As their relatio}l_._~O it could not. be_determined dlrectTv. 
r-- ------- ------------ -~-----"-----._ _ -r •. 

As indicated, this type contains abundant primary 

biotite, gengrally accompanied by aegirine-augite. Sphene and apatite 

are usually present as acces30ries. Here too orthoclase and M1crocline 

• See page. 18 

-... -"'" 



, 
aooOmpany the plagioclase. As a rule these dykes are rather badly 

altered the characteristic alteratic,n product being abundant hlue. 

amphibole. The blue amphibole probably owes its origin to the fact 

that these rocks carry soda rich pyroxene. Calcite, though generally 

in minor amount, is also a char~cter1sitc secondary mineral. 

Dyke #6 is projected through core sample #9 in spite of 

-the fact that this sample is here called a rhyo~i te. From the descTiption~ 

Of the sample it is seen that a part o~ the ~ock consists of an augite 

syenite porphyry and the other part o~ a rhy~lite. From the relations 

shown on the map it seems lik~l,r f;hat the sample represents a piece of 

the rhyolite caught in the dyke. 

Dyke ~8 is seen from the chart to be bordered on the 

western side by a narro',v strip 6~.rock rick in aegtrine~ug1te. The 

portion 0: the dyke to east of this pyroxene rich strip apparently contains 

no pyroxene. It ~",ould seem as if the western portion is a dif~erf'nticln, 

ei~her in place or at depth of the main dyke material. 

(1i1) Mica Syeni te Porphyry Type. 

This type is represented by two narrow dykes, Nos. 9 

and 10. 
They are faiTlyrich in p~imary biotlte and contain 

no augite. They are usually only slighli)y altered the characteristic 

pr~ducts being calcite and chlorite. They contain no amphibole and are 

very poorly min~ralized. 

The general strike of these d~.Tkes is north 40 degrees 

east. 

Andesite. 

Only one Rnecimen o~ andesite was observed. (Core 

Sample *10) No indication of the shape or size of th~ rock mass from 

which this was obtained eould 'be formed. It ?eems pos~lbleJ ho,,,rever,, 



(i4) 

that on "the basis of cornposi tion this rock represents an offshoot of 

some mass of the "older gabhro" 1 ving ei ther to the south or sI ightl y 

below the point fro~ which the specimen was taken. 



ALTEFATIOl1. 

An attem~ to corretlate the various rocks on th~ basis of the 

kind and extent of alteration met ~ith no saccess. The various kinds 

of al teration have af-C'ected the ~hole area wi thout sho~ing any 

marked preference for a particular rock type. 

When, however, the va~i0UCj kind-:- of alteration ~e:re 

can:=;idered quan~i t3. ti vel y a2 ~o ca,u'~ e and cor: troll ing factor s, de:ini t.e 

results were obtained. 

The method u3ed ~as a~ fbllews:-

A reproduction \va~, r~:ade of the orig.inal tracing of the 

diamond drill holes and the ore bodies. The point f~cr!l 1vhich each 

specimen was otbained was plottecl on this map. The an10unt of each 

secondary mineral in the 6pecir:l~n was then plo~ted opposite the point 

from which the specirhen was taken. Line .. were dra;-:,'!1 throu:_'h those 

points which had undergone a certa~n t:rr)e of alteration at approximately 

the same extent. Thu.s con ~ours of e~ual al teT9. tion were obta'; ned for 

To facili~3:te the plotti~g, a tahle of the ~r?,:rious specir.~ens 

was made. This ta'tl~*~hows th-~ r00k type. The to-t::~l alt~rat;ion, and 

the extent o~ which each qecc!:.:J_ary r~in~ral is ~"epre3ented in each thin 

section. 
-
The al t 2ra tior.. is seen to be of thr ee ty-pes. Bioti -be, 

-------P~c and amph~bolic. 

(1) Biotitic Alteration. 

This type is char~cterized by t.he fDrmation 0: abundant 

secondarybiot1te. A study o~ the contours of biotitic alteration** 

brings out the following interesting selat-1ons. The sources from 

.. See table 111 • 
•• See Map :e 



which the solutions causing this alteration emanated are clearly 

shown to be those syenite porphyry dykes containing abundant femic 

mS,nera1s. Namely. dykes Nos. 7.g 9 and 10. d) 
Condlaerifi~ first· the area enclosed by dykes Nos. 7,g, and 

~ihiS area has apparently been strongly impregnated by solut1ens 

emanating from these dykes. The aMount of seconda.ry hiotite is seen to 

increase from a ~race, close to the dykes, to a maximum of 20% a~d 

then to decrea~e gradual'y. This condition is to be expected. 

Close to the dykes the temperature was. probahly so high 

that the solutions emanating from these dykes could not aeposit much of 

their load of ma~erial carTied in solution. As a greater distance from 

the dykes was attained the temperature would be lower and so conditions 

would be more fabourable for the formation of secondar.y minerals frotr., 
])'1 k~ e, n ;n""~n";", d'"~";t?" .,{' J~o"../Jr .. 

material carried in solution. Thus with increasing distance from the
A 

Wo ,,1 r/ 4-~ 
A formed until most of the material forming the 1-;iotite ha.d been used up. 

After this point the amount of b10tite formed would naturally decrea?e 

and finally· 1lecome zero when ~e solutions became" completely impoverished. 

As the biot1 te 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 forEation of 

the blotite would tend to rise and thus any nir..era,ls formed would· be 

found above the dyke. 

From this same reasoning dyke No.~ presumahly dips to the 

south -.,est. 

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

however must be nearly vettical as a considerable &r.1ount 'of bioti te is 

formed 1mmediat~ly to the aou~h ea~t of this dyke. The way in which the 

amount of b10tite to the south east varies frOM 95% clo~e to the dyke to 



only a trace at a dis tance of fifty fe ~t is expla.ined by the a,'bove 

assumption. The rock im~-'ediately benea"t.h the dyke would be cool 

cqmpared to the rock above ahd. SO~ here most of the biot! te would 

form and 'with increaslI).g diste.nce from the dyke" the amount would 

decrease as the solutions were impoverished. 

Dyke 19 has also ~aused the formation of some biotlte" 

but here the action was apparently much lees intense. This dyke 

probably dips to the south eastl 

The syenite prophyry type of dy.e (as~Bpresented by Nos 

1,2,3,4, & 5) has been considered to be later than the ore. 

From the fact that these dykes have been altered cy the 

formation of secondary ~iotite in the same manner as the rhpolites it 

would seem that the syenite porphyry dykes high in femic minerals are 

later than those with no femic minerals. 

(1i) prop~'tiO Alteration. 

ThiA type o~ alteration is deRcribed by Lindgren*'as 

consl~t1ng of the formati::n by hydrothermal action" of chlorite and 

pyri te often accompanied b~r epic_ote, calci te, and ceriei te. t 

-P'OJP 11 /;." J ~ 
~1ereforeJ in determining the contours of porpA¥li*ib 

alteration the sum of the amounts of these five minerals in each thin 

section was plotted. 

These contours are shown on Map b. Thev ai'a seen to 
" 

form a Rhalo· about the ome body. 'fhe amount of prop,lit1c alteration 

increases from- a tra.ce close to the ore body to apout 1t5~b and th,en 

decreases again. This is similar to the variation in the amount of 

biot1te and is probably due to the Rams cause. 

The z11na~ arr&.ngement of the contours clearly indicates 
~ ~ 

that this type of alteration is cloBel~r conneeted with ore formation. 

·Mineral Deposits by W. L1ndgren 3Rd edition Page 531. 



l·t· was probably oaused 'by the hydrothermal action on the country rock of 

solutions derived from the same source as those which formed the 

or~body. 

Propylitic alteration is !m![cative of both low and. 

intermediate. "temperature types of ore deposi te, principally the 

former. However, on considering the fact that ·the ore minera.ls are 

assuredly not those of a low temperature deposite, it seems likely 

that the ore body belongs to ";hat type referred to as intermediate. 

The alteration affects the dykes as well as the lavas and .. 

from the clase connection between the alteration and the ore, this fact 

is s:gni..f1patn.. 

From the fact the alteration covers a much larger area 

and is more intense to the south east of the ore body it ia deduced 

that the ore body must dip slightly in this direction. 

It will be noted that the amount of prop,lltiC alteration 

to the south east decreases to a trace and increases aga~8 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. , 
~ rAt! &,Q"70,,,.$ 11'11"" e,;nlfPrr.;: Ttlcl ~y ""A., e¥~'~~ e?n~. 1'1,,'. 
;_~ is taken by the writer to indicate that the ore was 

'/v 
tOmE.4 somewhat later than the dykes and not earlier as has been 

prev.!ously assumed. 

(111) Aphibo11c Alteration. 

The contours of this type of alteration are shown on 

Map C. In arrangement they resemble those of propylitic alteration~ 

They do not however, f~~~ow the shape of the ore body so closely and 

1 t therefore seems probarle that the secondary amphibo1e .is not 90 

intimately connected with the formation of the ore. 

To obtain these contours the total amount of seconda.ry 

&mph1bole in eaoh sectlon plotted. It \.,111 be noticed that the blue 

f\ 
~ , 



variety of amph1bole occurs only in those dykes which conts"in aegirine 

augite. This is probably due to the faot that aonly in this type of rock 
~ --

were· the solutions ahle to d.s:~olve sufficientlv soda to form the blue . ~ . 

amphibole the ordinary type in the form of aetinoli te or tremoli te, l:>eing 

formed else~here. 

The contours are not affected in any way by the dykes and 

~~n1a fact furnishes additional evidence that the ore was ~ormed somewhat 

after the dykes were inj9cted. 

It will also be noticed that the amphiboltc alt Q ratlon increases 

'~ain to the southeast in a similar manner to the proplyt1c alteration. 

Thus werhave addi tional evidence of some source of a1 tera tion,', poss ibl y 

an ore "'body lying some~~ha.t in thi~ direction, the a.rea shown on the map. 
-~ 

Paragenesis: 

The p~ragen~3is of the various types of alteration aa 

determined microscopically is:-"Biotite, propplitic, and amphibolic. 

Summa~y of Alteration: 

The significant facts about the alteration are: 

(i) Both the propylitic and the amphi~olic alt~ration show 

a strong zenal arrangement about the ore bady and are there~ore cloaely 

connected with its formation. 

(1i) The biotitic alteration does not appea~ to be con~ected 

wi ththe o're body but 1 ts source seems to 'be those dykes rich in femic 

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

the ore. This concl~s1on Is indicated by the fact that the~propylit1c end 

the amphi"':-olic al teraticr: affects the d~rkes to the same extent as the 

la-vas. 

Additional evidenae Is furnished h,r the fact that the prop:"ll~ 

10 and amphibolic alterations are superimposed on theb1otlt'c. 



The polished sectior..g were examined microscopically h.~r reIeected 

light. D',e to the writ~r's inexperience ~rith this type of work no aetailed 

resu1ta were obtained. Ne7ertheless, the following minerals and their 

fanner of occurrance were noted. 

(1) Pyrte. -- " 

Pyrite occurs abundantlYKlost of the sections. It generally 

has good cry~tals outline and appears to be the first mineral formed. 

(1i),Pyrrhotite. 

Phrrt-otite occurs a.bundantly in some of the 3ect1ons. It was" 

observed to surround and embay mO'3t of the pyrite crystals. On"":.the other 

hand some of th9 pyrite is undoubtedly later than the p;rrhot1te. Thus it 

would seem as if pJ!nhoti te started to form af·ter pyri te but tha"t p~yri;se 

cont~nued after the cessation of phyyhoti~e mineralization. 

The p~rhotite in these sections is unusual in that it gives 

a strong reaction with KCN. While this min~ral is undoub~edly p~rrhotite 

it gives all therea,ctions of enargite." and it Is possible that the two 

minerals may occur intimately tntergrown. Any such tntergrowth however, 

~ould not be seen, even:under the highest migniflcat1on. 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 nlckeliferous and thus might give 

reactmobs differing from those ordinarily obtained. 

(1i1) Zinc blende 

Zinc blende was observed in several sections. It occurs 

as ~inlets and itregula:zi;e~ses replacnng both pyrite and pyrrhotlte. 



A very 11 ttle of the pyri te appears to be later than. the 

spha~er1te. From thie it would appear that the spha~l~rite was formed 

before the pyrite mineralization had ceased. 

(1v) Chalcopyri te. 

ohalcopyri te 1."Ia9 observed in practicall y tJtvery section. It 

occurs as irregular mas~ea eating into and replacing the crYRtals and 

grains of the other minerals. It is dietinc~ly the last sulph14e mineral 

formed. 

(v) Specularite. 

(vi) Tremollte. 

T~emolite, or actinolite occurs as needles and blades in every 

section. It preserves its crystal o~t11ne even where it, is surrounded 

by ohalcypyrite. The edges of the fibres are not embayed by ~ of the 

sulph148S and the mineral has every appearance of replacing them. 

From the study of the polished sections it seems probably that 

the following conditions of ore formation obtained:-'A long period of 

pyrite mineralization during which p~rhotite and spha_lerite were 

formed. This was followed some time later by a period during which 

chalcop~rite was developed. The 90ndluding pha~e of mineralization seems 

to have been a period during which abundant"-cnpB1bole and a 11 ttle 

snecu1arite were formed, both throughout the country rock and in the ... , 

orebody. 
A few small irregular v~inlete· of speculari te 'Vere observed 

in some of the sections. These veinlets cut through .al1 the sulphide 

minerals and BO it was concluded that this mineral was the last to~ be 

tormed. 
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CONCLUSION~ 

The writer's vie~ of the history of the area is as 

follows: 

The area is underlain by a succession of roid 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 porphyry varies in 

composition from dyke to dyke and this variance is 

ptobably d~e to differentiation at depth. The basic 

type of dyke was the source of solutions which caused 

the formation of abundant biotite in the intruded lavaE • . 

Following the dyke injection the area was impregnated 

by solutions emanating from some igneous source. 

The solutions followed the main Imnes of weakness in the 

area J in this case the contact between two flews. These 

th:e' 
solutions caused the formation of pyrite, pyrrhot1te 

, ,f\ 
c' of the 

~+er.itt,re, and chalcopyri teA ore 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 interm~diate depths, that is, from 4000 

to 12,000 feet. It has been laid bare by the subsequent 

• erOSlon. 

In conclusion the writer wished to again emphasize the 
"--

tact that the results obtainee are based entirely on petro-

graphic work, unsupported by any field observations, and 

therefore,of necessity I lack finality_ 
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DESCRIPTtON OF SECTIONS 1_. __ 



CORE'll 

BHYOL-ITE . 
~he''''''rock is seen to have been a rhyolite. it 

ie now badly altered by the formation of biotite, 
sericite, and chlorite. The specimen was )robably 
taken from the centre of a deep flow. 

Handspecimen: 

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

Thin Section: 

Structure and ~~xture. 
~he rock is seen to have a PQrphroid tGxture,a))ro­

aching a)li tie in :)laces and wi th a seriate fabric. 
The grain size ranges from 0.05 mm. to 0.25 mm. 

Original :.~inerals: 

( i) ""uartz. 
~uartz occurs as ullotriomorlhic grains, from 0.05 

to 0.25 mm. size, either clear Ol" VJitq dust li}~e 
inclL,_sions. It noVJ comprises about 60;1 of the section. 

( 11) Fe lalJar. 
ihere also occur in the section scattered masses of 
chlori tll • and" sel'icite YJhlcho are taken-·t<br:epresent 
original fe~spar, .)!:·obably orthoclase. It was )robably 
less than 5,~ of the rock. 

Alte·ration: 

(i) Biotite. 
. -~ 

Biotite is present iY.:. fair amount fo~:ming about 10/) 
of the section.It oc~urs as nests of small cry~tals, now 
partially altered to chlorite, as is shown by its green 
colour. 

It has every a~pearance of being secondary and as such 
it represents the first product of alteration. 

(ii) ,Sericlte. 
Sericlte occurs as masses and n~sts of small flakes, 

often intergrown with chlorite. It appears to be replaci~ 
original felspar. 

It also occurs with chloritebetween the quartz gralih.sl 
(iii) Chlorite. 
Chlorite occurs as irregular shaped masses between the 

quartz grains, often associated with sericite~ It is also 
seen tabe replacing the biotite. 

The chlorite and sericite together make up about 25~~ (£ 
of the section. 

Opaque minerals: 



CORE #l.(cont} 

Faragenesls: 

P~7rite was the only opaque mineral observed and 
rep-resents the last. s.tage of al t erat ion. It occurs 
as a few scattered crystals. 

The, rock was probably a siiiceous rhyolite with 
a porphrt)id texture. The texture indicates that the 
specimen probably taken from the centre of a very 
thick flow. It has been altered by the introduction 
of biotite, sericite, chlorite and pyrite, in the 
order nattlati.. 
~'hese we·re apparently not primary femic minerals. 



MICA SYENITE PORPHYRY, aICH IN SODA 

CORE #2. 

The rock is seen to be a mica syenite porphyrY9 
" 

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 fels~ar. 

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 11inerals: 

(1) Felspar. 
The felspar occurs as lath shaped and tabular 

crystals about 0.4 mm. size. They consist of microcliBe, 
orthoclase, and plagigelose in the following proportion:-
45%, 45%, 10%. 

The telspar~ now make up about 40% of the section. 

(11) Biotite. 
The biotite fDrms large, lath shaped pleochroi"c, 

brown crystals from 0.1 to. 1.0 mm. size. It makes 
up abou~ 25% of the rock. Most of the biotlte appears 
to be primary but· some of it has the appearance of 
being seconde.ry. 

(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. 

(IV) Sphene. 
Sphene was observed as large euhedral crystals. 

It was apparently the e~rliest mineral tormed and now 
forms about 2% otthe section. 

The order of formation of the original mineral 
appears to be, sphene, apatite, biotite and felspar. 

Alteration: 

(1) Biotite. 
As mentioned 4.i9Y~ ~Qm~ or tqe biotite 



Core #2. (Cont). 

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

(11.) Silicification. 
There is apparently a little secondary quartz 

developed. It is seen eating into the edges of a 
few of the felspar crystals. 

The silification has been very slight. 
(Ill). Amphibole. 
The amphibole is of the blue varietYI Artvedsonite. 
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. 
(IV) Calcite. 
Calcite occurs as small irregular masses throughout 

the section and replaces the fe1spars, biotite and appatite 
and is associate~ with 'the hornblende in places. It makes 
up about 2% of th,e rock. 

Opaque Minerals: 

(1) Pyrite was the only opaque mineral observed. 
It occurs as small scattered grains making up possibly 
l~ of the rock. 

Paragenesis: 

The paragenesis of the secondary minerals is:­
blotite, q~~, calcite, arfvedsonite, pyrite. 



CORE 13 
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 ot some coarser 
material. 

,Original Minerals: 

(l) A very fine grained material, averaging 0.01 mm. 
in size and consisting of alkali plogioclQse, 80%, ortho­
close, 15% and quartz, 5%, forms about 40% 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 ~s 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) Calcite. 
A considerable amount of cal~ite 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 113 (Cont). 

Opaque Mlnerals: 

(1) Pyrite. 
Pyrite was ~bserv9d as small scattered crystals 

replacing all the silicaie minerals. 

(11) Chaloopyrite. 
Chalcotyrlte was observed, associated with the 

pyrite and of similar oocurrence. 

Paragenesis: 

The paragenesis of the secondary minerals 18:­
pegmatite intrusion) oaloite and opaque minerals. 

The rock appears to have been either a rpyollte or a 
tine grained trachyte which has been intruded by quartz 
and felspar in a plastic condition and then still further 
altered by the forma~ion of calcite and sulphides. 



CORE 114 

RHYOLITE 

The rock is seen t~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 aark colored, fine grained, 
amYlga~(!)idal rock. It ar-parently contains epidote and 
hornblende and is mineralized by specks of pyrite~ 

Thin section: 

structure. 
The section has an Amyg~loidal structuee, the 

ground mass being fine grained but crystalline. 

Original min~r.ale: 

(a) Groungmass. 
The Groundmass i-s 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 40% of rock. 

(b)~yg~o!rlal 
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. 
Orjrhoc,lase. forms about 5% of the filling.. In occurrence 

.. ".T _... a 

it is similar to quartz. 

(111) Epidote. 
Ep.1do.te qccurs in two of the amygdules of whi ch it 

forms about 20%. It is probably secondary. 

(IV) Serie.ite. 
Sericite occurs in only one amygdule where it 

evidently was formed by the alteration of Orthoclase. 
Possibl, l~ ot rock. 



Core #4 (cont.) 

Amydgules are bordered in most cases by a narrow 
band of di1orite. They comprise about 30% 9fnthe 
rock. 

AlterationI. 

(1) Epidote. 

Epidote occurs as granmlar masses throughout 
the section and in some amysdu1es as indicated. It forms 
2% of the rock •. 

(11) Chlorite. 

Ch10rite 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) Serlcite. 
As indicated above sericite occurs as masses of small 

flakes probably replacing original orthoclase~ 

(lV) Amphibole. 

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

(V) Leucoxene. 

This mineral is seen surrounding small crystals 
ot black iron ore. 

It is &n1y present in small amount. 

Opaque Minerals: (In small quantity) 

(1) Blaok iron ore (Ilmeni~e) 
Oceurs as small secondary orystals scattered throughout 

the groundmass. 
(11) Pyrite. 
As.soattered orystals throughout the groundmass. 

Paragenesie: 
The paragenesis of the secondary minerals 1s:­

Sericite, epidote, chlorlte, amph1bole, black iron ore, 
leucoxene, pyrite. 



CORE 115. 

AUGITE SYENITE PORPHYRY 

The rock is seen to be a dyke rock of monzonitlc· 
'type, altered by the. formation ot blue .e:mphibole. 

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 porphyritie structure and a 

seriate fabric. 

Original Minerals: 

(a) Groundmass. 
The groundmass is composed of lath shaped crystals 

ot 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 0.4 mm. It is being altered in places to blue 
hornblende and it forms about 22% of the rock. 

(11) Biotite. 
Occurs as large, well formed, pleochD~~c crystals 

up to 0.5 mm. in size. It comprises. about 22% of 
rock. 

(111) Apatite. 
Apatite occurs as small well shaped crystals and 

sparingly as larger irregular masses. It forms about 
1% 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 glaucQphane. 

This makes up about 5% ot the·rock and is the 
only product of alteration except a little ke..olin 
from some of the orthoclase. -

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



Core #6 

The rock is 
epidote veinlets 

Handspecimen: 

mtYOLITE 
~ 

seen 'to be a rhyolite cut by actinolite 
and silicified.: 

The handspecimen is a light coloured, very fine 
grained, highly siliceous rock cut by numerous, narrow 1 

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) (:froundmass. 
The groundmass is composed essentially of 70% quartz and 30% 

orthocaase ot about 0.02 mm. size. It makes up about 60% 
of the secti·on. 

(b) Phenocrysts. 
The phenocrysts comprise about 20% 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) Si11cificatlon. 
Two narrow quartz veins were observed cutting the 

section. 

(11) Calcite. 
A tew irregular patches of calcite were observed. 

They were later than the vein' quartz. 

(111) Sericite~ 
A tew of the telspars were observed to be slightly 

altered to sericite. 



Core No.6 'cont,) 

(IV) Actinolite and Epidote. 
Both phenocrysts and groundmass are cut by several 

veins composed of hornblende and- epidote 1n 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 iSI 
Quartz, Calcite, Epidote, and Actinolite. 



Core #7 
RHYOLITE 

The rock is seen to be arhyolite which has been 
altered by the introduction ~t biotite and pyrite. 
The specimen was probably taken trmm the centre ot a 
thick flow. 

Handspecimen: 

The rock is dark coloured, porphyritic and fine grained. 
It is hlgh~y silicio~s rock and is sparsely mineralized 
by specks of pyrite. 

Thin Section: 

structure: 
The sect~on 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 60% quartz which occurs 

1n 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 

q,rartzj averages 0.02 mm. in size. This quartz simulates 
a veinlet cutting the coarse quartz. It was probably formed 
by the crushing of the coars.e quartz, due t.o movement along 
a fault plame. The site of the fault plane is now repre­
sentedby a string of pyrite crystals. 

(11) Felspar. 
A few crystals of o~hoclase and 'plagioclase were 

observed associated with the coarse quartz and similar 
to it in occurrence. The felspars make up about 5% 
ot the section. 

Alteration: 

(1) Blotite. 
The biotlte is the green, pleochroic variety. It is 

distinctly secondary and occurs between the qrartz grains 
and as narrow rectangular crystals replacing the quartz 
and telspars. It probably owes its green colour to 
chlorit1c alteration but only a very few small flakes ot 



Core 17 (cont .. ) 

cblorite were observed. The biotlte forms about 3~ 
of the section. 

Opaque Minerals: 

Pyrite occurs as scattered crystals and as narrow 
veinlets as indi-cated above. It forms about 3% of the 
rock. 

Paragenesis: 

The pyrite is distinctly later than the biotlte. 



Core 68. 

SYENITE PORPHYRY 

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

Handspecimen: 

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

Thin Section: 

Structure: 
The section shows a porphyritic structurel with fairly 

coarse texture and has a seriate fabric • 
. 

Original llinerals: 

(a) Groundmass. 
The groundmass is composed of twinned and untwinned' 

plagioclase fe~spar. , It is either albite or a~desine, as 
,i~ is optically positive, probably the former. It occurs 
as crystals from 0.05 to 0.1 mm. in size' and makes up about 6eyJ. 
ot the section. 

(b) Phenocrysts. 
The phenocrysts consist ot large crystals of plagio­

clase of similar composition to the groundmass. The size 
ranges from 0.25 up to 1.5 mm. They make up about 15% of 
the section. One large mass of apatite was observed. 

Alteration: 

(1) Biotite. 
Biotite occurs as nests of small crystals throughout 

the groundmass forming about 15% of the section. The size 
of the nests is about 0.5 mm. It als-Q occurs penetrating 
the phenocrysts places. 



Core #8 (cont). 

(11) Calcite. 

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

(111) Tremolite (Ac~inolite?) 
Pale green, nearly colourless amphibole occurs in small 

quantity as flakes and needles replacing phenoorysts, ground­
mass, biotite and calcite. 

Opaque Miners.Is : 

(1) Bl&ck Iron Ore (Primary) 
Black iron ore occurs chiefly associated with the 

b1otlte. but also scattered through the groundmass. It was 
observed to be altering in places to·leucoxene. 

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

the groundmass. 

Paragenesis: 

The paragene~is of the secondary minerals ls biotiteJ 

calcite, tremolite and pyrite. 



Core #9-

RHYOLITE 

The rock is seen to be a rhyolite altered by the 
formation of quartz, epidote J calcite, blue amphibole J 

and black iron ore. 

Handspecimen: 

Thehand~pecimen is ~ 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 (0.04 mm.) 

and consists of quartz, 90% and orthoclase 10%. 
It torms about 70% of the rock. 

(b) Phenoyrysts. 
Small phenocrysts of quartz were observed. They 

are about 0.2.5 mm. in size. They comprise about 20% of 
the rock. 

Alteration: 

(1) Silicifieation: 
Several quartz veinlets were observed traversing 

the section.The quartz in them is fairly coarse. 

(11) Calcite. 
A little calc~te in the form of irregular masses 

was observed replacing the groundmass-. 

(ll~) Epidote. 
Epidote is present as granmlar masses scattered 

throughout the section ,an,a.trepa~l'cl~-~-th-ei~jrol1t.~~. 
It forms about 5% of the section-. 



Core 119 (cont). 

(IV) ,Blue Amphibole. 
Blue amphibole is everywhere present as small 

needles replacing both groundmass and phenocrysts. 
It'torms about 4% of the rock. 

Opaque Minerals: 

(1) Black iron ore is prese.nt as many small 
crystals throughout the groundmasst 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 1?1otlte, . 
hornblende and felspar. It has been altered by the intro­
duction of blue ampbibole, epidote ·and black iron ore. 

The blue amphibole apparently radiates out from this 
inclusion into the main rock. Thus it would seem as it 
the syenlteporphyry as represent~d by the inclusion 
had caused the formation otthe secondary .amphibole at 
least. 



Core /110. 

ANDESITE 

The rock has been classed as an andesite ~ecause ot the 
high prop'artion of femic oonsti tuents and because of the 
tact ·that much of the "orthoclase" is probablY.' untwinned 
plagioclase. The' rock is really a dyke roc~ with ~he 
,composition of a basic monznite. It has been alte:red 
~by the formation of biotlte, calcite, epidote, chlorite, 
quartz, sericite and actinolite, pyrite and black iron 
ore. 

Handspecimen: 

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

Thin Section: 

Structure: 
The section shows a porphyritic structure and a seriate 

fabric. 

Original Minerals: 

Ca) Grourtdmass. 
Tne groundmass is rather fine grained (up to 0.06 mm.) 

and appears to consist of orthoclase, 65% and plagioclase 
35%. It is probable, however, that most of tbe "orthoclase. 
is untwinned plagioclase. It forms about 45% of the rock. 

Cb) Phenocrysts. 
(1) Felspar. 
Large phenocryets .. (0.3 to 1.5 mm. in size l ot plagio­

claee making up about 30% of the section were observed. 
As they are optieally biaxial and negative with an extinction 
angle ot about _160 they are probably oligoclase. 

(11) Hornblende. 
Medium sized (0-5 mm)' ghost crystals of what appears 

to have been hornblende occur throughout ,th~ rook. They 
now consist.Df a mass of chlQrite, sericite, blQtite, 
and often calcite. T'hey originally formed about ;10% of 
the rock. 

(111) Apatite and Sphene. 
These two minerals are present as original' 

constituen~s. They ocour as small, we~l-shaped crystals 
throughout the section. 



Core #10, (cont.) 

(lV) Biot! tee 
Biotite occurs as elonga8ed bunches of small 

crystals throughout the section. Much .of _~,t has the 
appearance',of being primary but~ some J " a'specially that which 
replaces the original hornblende, is undoubtedly secondary. 
The biotite is the pleocbroic, green, varieny 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. 

(lV) Sericite. 
Sericite occurs as small crystals} often inter-grown 

with c.lorite, replacing both groundmass and phenocrysts. 

(V) Chlorite. 
Chlorits occurs replaces original hornblende pheno-

cryats and is abundant thouughout the groundmass and associated 
with biotlte. 

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

masses. 
(VI1) 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 (pr»mary) 
A little black iron ore was observed. 



Core #10 (cont). 

Paragen.esis: 

Theparagenesis of the seoondary minera~s 
is: biotite~ calcite, quartz, serici~e, chlorite, epidote, 
actinolite, and pyrite. 



Core #11. 

RHYOLITE 

The rock is seen to be a rhY611te from the centre of 
a thick flow. Altered by the formation of biotite, 
sericite, chlorite, and pyrite. The specimen is probably 
from the eentre ot a hhick flow. 

Handspec~men: 

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 seraate. 

The rock approaches an aplite in texture. 

Original Minerals: 

(1) Quartz. 
Quartz now forms about 80% of the rock. It occurs 

as gtains from 0.1 to 0.3 mm. 1nsize. 

Alteration: 

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

(1) Biotite. 
Biotite occurs as nests of small crystals. It 

Is now badly altered to chlorite. 

(11) Sericite. 
Serlcite occurs as masses ot minute flakes, probably 

replacing what was originally felspar in the ro~k. 
It now torms about 10% of the section. 

(111) Chlorite. 
Chlorite was observed to form about 10% ot the 

section. It occurs replacing the biot1te, and as patches 
and veinlets throughout the section. 

Opaque Minerals: 

(1) Pyrite 
A few scattered crystals ot pyrite were seen 



Core #11 (Cont) 

throughout th'e section. 

T~e pa~agenes1s of the secondary minerals is biotite J 

seri ci te, 'chlori te arid pyri te. 

Paragenesis: 

The 
Paragenesis: 

r.he 
The 
The 



Core No.12 

RHYOLlTE 

The rock is seen to be a rhyoli te,· pr-obably from the 
centre of a thick flow. It has been altered by ,the ~ntro­
due tion of ahlor! te, seriei te, quartz', mus covi te and pyr i te. 

Handspeeimen: 

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

This Section: 

structure: 
The rock has a Porphrold structure and a seriate fabric. 

-The texture approaches aplitic and indicates that the 
specimen came rrom the centre of a very thick flow. 

-Original Minerals: 

The original material Is composed of quartz 70% and 
orthoelase 30%. Together they form about 60% of the rock. 
They occur as allot~iomorphic grains from 0.05 to 0.5 mm in 
size, with an average of about 0.2 mm. 

Alteration: 
(I) Chlorite and Sericite. 
Chlor1te 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 alte~ed. They form about 20% of the 
rock. 

(l!) Quartz. 
Secondary silica occurs replacing felspar and primary 

quartz around the edges of the. crystals. It appears to be 
slightly later than the chlori'te and sericlte. 

(111) Muscovite. 
Muscov1teftwas observed as fairly large flakes replacing 

all the above minerals. It forms about 15% ot the section. 

Opaque Minerals: 
(1) Pyrl tee 
pyrite was observed 

throughout the section. 
occurring as scattered grains 
It is in smallLq~antity. 



Core No.12 (cont). 

paragenesis: 

The 'paragenesis of the secondary. minerals 1-8: sericl te, 
chlorite, quartz, muscovite and pyrite. 



Core No.l3 

TRACHYTE 

The rock Is seen tQ be a trachyte. Altered by the intro­
duction ot bio1;ite, ahlori~e, epldote,ca1cite, sericlte and 
pyrite. Tbe- orthocla~e is not seen in This Section. 

liandspecimen: 

The rock is light grey in colour ~nd _has a porphyritic 
texture. It shows a fine grained gr9undmass and large pheno­
crysts of plagioclase and pink orthoclase. It ls very 
sparsely mineralized witq. specks of pyrite-. 

Thin Section: 
structure: 
The specimen has a porphyritic structure, pandiomorphic 

texture and hiatal fabric. 

Original Minerals: 
(a) Groundmass. 
The groundmass Is composed of fairly large, lath-shaped 

crystals 01" plagioclase, from 0.1 to 0.5 mm. in size. They 
are probably alblte and 0118001ase as they are both optically 
positive and negative. They make up about 65~ of the rook. 

(b) Phenocrys ts. 
(1) A few large ph~nocrysts of piagioclase (albite) were 

observed. They were about 3.5 mm. long and formed approxi­
mately 15% of the section. 

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

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

altered to chlorite, and forms about 10% of the rock. It is 
distinctly secondary. 

(11) Chlorite. 
Ohlorlte occurs replacing n10tlte and felspars, mainly 

the former. It forms about 6~ of the section. 
(111,) "lp1dote. " 
Epldote ooeurs as granular ma-sses throughout the section, 

ott .. associated with chlor1te. It forms about 1% of the rock. 
(1.,) Calcite. 
calcite occurs as irregular masses throughout the section 

replaolng felspars and blotlte. It forms about 2% of the 
section. 

(v) Sericite. 
A few small flakes or sericlte were observed replacing 

felspar. 



Core No.13 (eont). 

Opaqua. Minerals. 
(1) Pyrite. 
Several crystals of pyrite were observed scattered 

throughout the section. 

Paragenesis: 
The paragenesis of the secondary minerals 1s:­

biotite, calcite, ehlorite, epidote and pyrite. 



Core #14. 
SYENITE PORPHYRY 

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

Handspecimen: 

The rock is 4ark 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: 

Structur'e. 
The section shows a porphyritic structure and a 

eeriate fabric. 

Original Minerals: 

(a) Groundmass. 
The groundmass is composed of fairly coarse crystals 
(0.1 to 0.5 mm. in size.) of orthoclase and plagioc1ase 
in about eaual proportions. The groundmass forms about 

40% of the rock. 
(b} Phenocrysts. 

(1) The phenocrysts consist of large J euhedral 
crystals of plagioclase (albite and Oligmlose up to 1.6 
mm. in size. They comprise about 40% of the rock. 

(11) Apatite. 
Two large allotrimorphic crystals of apatite were 

observed. They were apparently the first material to 
crystalize. 

Alteration: 

(1) 'Bioti te. 
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 $~ of the ro~k. 

" 



Core #14 (Cont.) 

(11) S11icification. 
One vei~ Qf quartz was observed cutting the 

section. It was distihctly later than the biotlte. 

(111) Chlorite and Sericite. 
These minera.ls occur intergrown 

replacing and 'cutting all the above 
also occurs replacing the biotite. 
.8% of the section. 

(lV) Epidote. 

as nests and veinlets 
minerals. The chlorite 

Together they form about 

A few small granular ·masses of epidote were seen. 

'Opaque Minerals. 

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

section. 

(11) Chaleopyrite. 
Several crystals of chalcopyri te were _seen associated 

with the pyrite. 
Together these minerals m~ke up about 4% of the 

section. 
The pare.genesiE of the secondary ~inera=lt? is: 

biotite, quartz, sericite, chlorite, e.pidote and opaque 
minerals. 



eORE #15 

Handspecimen: 

Th.in Section: 

tlliYOLITE 

The rock shows a flow Cb,ancled) structure in 
this section and is seen to be a rhyolite altered 
by the formation of biotite. quartz, calcite, and 
tremolite. The specimen is probably from the cen~ 
of a thic~ flow. 

.,.. <r • • 

L1SSlng. 

Structure. 
The texture is proqhroid approaching aplitic 

and is very fine grained. ~he section shows a cr~ 
de banding and ia cut by veins i;\lhose general 
dlrection is at 90° to the banding. 

Original ]linerals: 

Alteration: 

Opaque t:inerals: 
, 

~he original minerals consist of a fine grained 
mosaic of quartz and orthoclase. l:ost ai' 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 replacing the original material. It f~)rms 
about 20% ~f the section. 

(ii) Silification. 
ihe rock is transversed by numerous veins 

containing coars~ly chrystalline quartz and 
forming about lO/~ 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) J.1remolite. 
Several masses of matted fibres of tremolite wem 

observed. They replace all other minerals exce~ 
pyrite but are chiefly found replacing the vein 
quartz. Tremolite forms about 55':; of the section. 

(l) ?yri te. 
Pyrite occurs as scattered crystals throughout 

the section but is more comrnon associated with 
veins. 



PORE ;15("cont) 

l'aragenes is: 

The )aragenesis of the secondary minerals is:­
bi0tite, quartz, calcite, tremolite, and pyrite. 



-OORE :H:16 
AT:rGITE SY~NITF. PORPHYRY 

The rock is not a true syen1te porphyry but is more 
of the monzon1 te type; as s-o':lIJ'n by the high proportion of 
fem1c minerals and the preponderence pla.giocla.se. 

Handspec1men: 
A dark grey to black mot~led rock showing ~elspar 

phenocrysts. Very sparsely mineralized by .specks of 
pyrite. 

Thin Section: 

Or1ginal 

Structure. 
The structure 1s porphyritic, the texture po1kalitic, 

and the fabric seriate. 

Minerals: 
(a.) GroundJIass. 
The groundmass is composed of fairly coarse laths, 

( 0.2 mm) of plagioclase' and amosalc of felspar grains. It 
forms abou~ 20~ of the rock. 

(b) Phenocr ye ts. 
(i) Felspar. 
Plagioclase phenocrysts (up to 1.5 mm) comprise about 

40% of the rock. They are either andesine o~ labradorite 
as they are optical~y positlv~. Mlcrocline phenocrysts 
occur but to a lesser extent. 

(ii) Aegerine-Augite. 
Aagerine-Augite occurs as phenocrysts from O~25 to 1.0 

mr~. in size. Several ph::-nocrYCjts are often surrounded by 
a single felspar phenocryst giving a poikalitic structure 
to the rock. 

The p.:Jroxene 1B being al tered to blue amph1bole in 
places. It forms about 20% of the rock. 

(111) Biotite. 
Biot1te occurs as fairly large crystals throughout 

the groundmass and included in the felspar phenocrysts. 
It is often associated with the pyroxene. It has the 
appearance of being primary. Biotite makes up about 10% 
of the rock. 

The order of crystalization appears to be aegerine­
aug1te, biotite, and felspar. 

Al terat1on: 
(i) Calcite. 
Calci te forms a'bout 5% of the section a~d occurs as 

irregular masses, replacing both groundmass and felspar 
phenocrysts. 
- {ii) Muscovite. 

~uscovite occurs as a few scattered crystals, often 
bordered by hornblena4. 

(111) Amph1bole. 
Blue Amphibole occurs as needles throughout the 

section and especially replacing p:rroxene. It 1s ei ther 
arfGedsonite or glaucophane,probably the former. It 
makes up abou; 5~ of the rook. 

Opaque Minera.ls: 
(1, Pyr1 te. 
Pyrite occurs as a very few "scattered crystals. 



CORE 116 (Cont.) 

Paragenesis: 
The paragenesis of tlle secondary minerals, 

18:- Calcite, muscovite-, amph1bole and pyrite. 



CORE f17 

Handspecimen: 

Thin Seotion: 

SYENITE POP~HYRY 

The rock Is seen to be a normal syenite porphyry 
altered by the ·formation of quartz and blue amphibole. 

A very dark coloured, parphyritic rock with a fine 
grained groundmas3 ~d large phenocrysts of felspar. 
No mineralization no-ted. 

Structure. 
A Pe,rphyrl tic structure li hiatal fabric. w·ere noted. 

Ori.ginal Minerals: 

Al terat1on: 

Paragenesls: 

(a) Groundmass. 
The groundmass Is coarse grained (0.25 to 0.5 .mm) 

and composed of plagioclase 60%, orthoclase 40%. The 
plagioclase Is both albite and ollgoclase(optically 
ne~atlve and positive). The groundmass makes up about 
50~ of the section. 

(b) Phenocrysts. 
( 1 ) F el sp ar • 
The felspar phenocrysts are of large size (l.O.to 3.0 

mm) and are composed largely of microcline. They make 
up about 30% of the rock. 

( 11 ) Ap at i te • 
Apatlte occurs as a few small orystals throughout 

the groundma'19. 
{1l1) Sphene. 
Sphene occurs as small ~peck9 and as largerJwell 

shaped crys.tals throughou1; the groundmac:;s. It forms 
ab~ut 5% of the rock. 

(1) Siliclflcation. 
A little secondary silica was observed eating into 

the edges of the felRpar phenocrYBts. -
(11) Amphlbole. 
Amphibole occurs as various sized crystals (up to 

0.5 mm) both as parallel groups of fibres and. as veinlets 
cutting and replacing the groundma3s. It is often dark 
o--;inr. to the minute specks of sphene which are ae.sociated 
with it. Where it Is clear it ls seen to be the blue, 
soda, variety either arf,edsoni te or glaucophane J 

probably the former. It forms about 15% of the rock. 

The '~ph1bole Is distinctly later than the quartz. 



CORE ¥1g 

Handspecimen: 

Thin Section: 

FHYOLITE 

The rock has been very badly altered but it has 
the appearance of having.been a rhyol1te. This is 
however, rather uncertain. The alteration has been 
the development of chlor1te, amph1bole and pyrite. 

A dark grey to blactsrnottled rock sho1'l!ing hornblende. 
It is fairly well mineralized with 'P"r~i't'? 

Struct1ll' e. 
The structure is ap~it1c, very fine grained) 
··and:: now practically obliterated by alterat.ion. 

Original Minerals. 

Alteration: 

The original rock probably consisted of fine 
grained quartz and felspar. It has· been so badly 
altered as to be almost indistinguishable. 

(1) Chlorite. 
Ohlor1te occurs as large irregUlar} isotropic 

greenish mas-:.'es, shot through wi th tremoli te ·needles. 
It forms about 40% of 'the section. 

(i1) Sericite. 
A very few flakes of sericite were observed. 

{iii} Amphibole. 
Amphlbole,in the form of tremolite or actinolite" 

occurs very abundantly throughout .the section as small 
blades and groups of fibres. There are several long 
thin needles of actinolite ~vhich app9~:!'8 to be later 
than the rest of the amph11:;ole. "',,1\1 tog"ether"the 
actinolite forms about 55% of the section. 

Opa.que Minerals. 
(i)Pyri te. 

Para-genes is: 

Pyrite occurs 
crystals throughout 
of the 'rock. >, 

as several large,;. well-shaped 
~he section. It forms about 5% 

The paragenesis of the secondary minerals is:­
Seric.~ te, chlori te.~ actin~li te and pyrite .• 



RHYOLITE 

The rock is seen to be a very fine grained 
rhyoli te, highly al te,red by the formation of biot! te, 
calcite, sericite, 11menite and pyrite. 

Handsp ec 1m en: 
A dark grey mottled rock showing quartz and 

biot.ite. It is very fine-grained and fairly well 
mineralized with pyrite. 

Thin Sec~ion: 
Structure. 
The rock has a very fine-grained texture. 

Original Minerals: 

Al tera tion: 

The rock is almost cryptocrystaline, (less than 
.01 mm). It is probahly composed of quartz and felspar. 
This cryptocrysta~line material makes up about SO% of 
the section. 

(1) Biotite. 
Secondary biotite occurs as large bleached crystals 

and as little nests of crystals, closely as?ooiated with 
calcite. B~ottte makes up about 15% of the rock. 

(11) Calcite. 
Calcite occurs as irregular patches replacing the 

original minerals and the hiotite. It comprises about 5% 
of the rock. 

(111) Seric1te. 
Sericite forms about 20% of the rock and occurs as 

minute dust like flakes plus a few larger orystals. It 
apparently replaces original orthoclase. 

Opaque Minerals: 
(i) Pyrite. 

Parageneeis: 

Pyrite occurs as well shaped crystals scattered 
throughout the section. 

It forms 'about ~% of the rock. 
(11)· IImeni te. . 
Several crystals of ilmen! te occur throughou"tthe 

section. The~r are al tered around the edges to leuooxene. 

The TJaragenes is of the seconda.ry nl.inerals is:­
B1otite, sericitg, calcit~, ilm~nite, leucoxene, and 
pyrl tee 



OOl1E 120 
TFEMOLI TE R.OCK. 

Thi~ rock has been AO badly altered to.tremolite 
and sericite, that no ~'~t of "'the original rock 
could be seen. 

Hahdspeoimen: 
~ light grey rock showing many ~oups of coarse 

radiating tremoli.te crystals. 
It Is "ell m-ineral-ized by'pyrite, pyrrhot1te, and 

chalcopyri tee 

Thin Section: 

Al tara. ti'on: 

Structure - obliterated. 
Origin~ Minerals - None. 

(i) Tremol1te. 
Tremolite makes up most of the rock, at least 

55%. It occure aq colourless radiating groups of 
accicular crystals, abou~ 0.5 mm. long by 0.1 mm wide as 
a maximum. 

(i i) , Seriei tee 
Sericite occurs as small flakes and crystals~up 

to 0.25. mm. size. It' is often intergrown with the 
tremolite and forms about ~% of the rock. 

(111) Chlor1te. 
Chlori te occurs very spar.ingly, only two small 

masses having b~en observed. I 

Opaque Minerals; 

Paragenesis: 

(i) Pyrrhoti t.e & Chalcopyri te. 
Phyrrhotite occurs associated with chalcophry1te 

between the tremclite fibres and apparently late~-than 
the tremol1 tee }~o p~.T1 te was observed in the seotion. 
The pyrThotite and the chalcophrite together make up 
about S% of the rock. 

The paragenpsis 1s indefinitely shown but probably 
19:- Ser1cite, chlorite, tremol1te and the sulphides •. 

The abundant sericite suggests original orthoclase 
and from its location: the rock is probably a completely 
al tered rhyo11 te". . 



CORE =N:2l 
SYENI1~ POPPHYRY 

The rock is seen to be a eyeni te porphyry, 
altered by the formation of biotlte, ch1orite, 
calcite and sulphides. 

Handsp ecimen: 
A black prophyritic rock showing phenocrysts 

of plagioclase and flakes of biotite. It is sparsely 
mineralized by pyrite and cbalcopyrite. 

Thin Section: 
Structure. 
The structure is porphyritic, the texture 

poikalitic and the fabric hiatal. 

Original Minerals: 

Al terat1on: 

(a) Groundmass. 
The groundmass is fine-grained· (0.05 to 0.2 mm) 

and is composed of pla.giocle.se and orthoclase in about 
equal proportions. It makes up about 15% of the 
section. 

(b) pr·enocrysts. 
. (i) The phenocrysts are of large size (1.0 to 3.0 

mM) and are composed of plagioclase, both a.lbite and 
oligoclase. These phenocrysts make up about 60% of 
the section. 

(ii) Biotite. 
Abundant brown bioti"te occurs throughou~ the 

section as neAts of nedium sized crystals •. It is very 
sligh~ly al~ered to ~hlorite and contains manv small 
Zircon3 i~ places. These. zirccns may be epidote in 
part, but as they were all surrounded ry a pleochroic 
halo they are called by the former name. Some of the 
biotite occurs embedded in the felspar phenoc~ysts 
which phenomonon gives rise to the poikalitic structure. 
. Much of the biotite appears to ~e primary, but in 

places it is undoubtedly secondary. It probably occurs 
as both primary and secondary, and makes up about 20% 
of the rock. 

(1) Biotite. 
As mentioned above, some of the biotite is 

secondary but the proportion is indefinite. 
( 11 ) Cal c i t e • 

A very little calcite was observed as small 
iI'r -;gular mas(~ es replacing the felspar. 

(111) Cblor1te. 
Chlorite was observed associated with pyrite in 

ve1nlets butting the groundmass. phenocrysts.and in 
places the biotite. Those veinlets which cut the 
biot1te had either none or only a very little pyrite. 

The veinlets we~e arranged .ithe~ with pyrite in 
the cent~e and chlor1te along the edges or vica verse. 



CORE 121 (Cont.) 

Opaque Minerals: 

Para.genesis: 

The ahlor! te forms about 3~~ of the section. 

(i) P:Ti tee 
P)'2'i te occurs in veinlets as~.ociated "'"""1 th 

chlorite as desc"-'i'hed at-ove, and also as 
scattered crystals throughout the section. It 
forms about ~~ of the section. 

The paragen':?s ig o~ "the seconda.:"y minerals is:-
Biotite, calcite, chlorite and pyrite. . 



CORE :/i22 
BIOTI~~ FOCK 

The section is composed a.lmost entirely of 
bioti tee It is pro1-'ably that 1 t was originally 
a rhyoli tee 

Handspe cimen: '-' 

The rock is dark coloured", cO,a.ree grained and 
is composed of biotite crystals. It is well 
mineralized with pyrite and chalcopyrite. 

Thin Section: 
Structure - Obli terated. 

Original Minerals: 

Alteration:-

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

v (i) Biotite. 
The biotite occurs as crystals from 0.25 to O.·g mm. 

in size. The crystals are ~11 ma.tted.~tggether in an 
ir=egular manner. 

Much of the biotite contains small zircons 
surrounded by the characteristic halo. The mica is 
bro 1m and pleochroic and in a few places is very 
sli~htlv altered to chlorite. 

--" It makes up about 95% of the rock, and is 
distinctly secondary as it 1s seen to be replacing 
orthoclase ~here the latter 1s visible. 

Opaque Mineral s: 
(i) Pyrite and Chalcopyrite. 
Pyrite and chalc9Pyrite 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 rhymllt~ but this is very uncertain. 



CORE 123 

Hanfispecimen: 

Thin Section: 

AUGITE SYENITE PORPHYFY 

The rock has in this case more nearly the 
composition of a true syenite porphyry. The alteration 
has also been 1..1nusually slight". 

The rock is dark grey' to black in colour and haS[ 
a porphyritic texture. It is fairly coarse-grained 
and shows felspar, biotite and pyroxene. It has been 
sparsely mineralized by pyrite and chalcopyri~e. 

Structure. 
The structure is porphyritic and the fabric hiatal. 

Original Minerals: 

Alteration: 

Par~gene8is: 

(a) Broundmass: 
The groundmass is fairl y coarse grained (0,.25 mm) 

and composed of plagioclase and orthoclase in about 
equal proportions. It makes up about 10% of the 
section. 

(1) Fel snar. 
The felspar phenocrysts range in size from 1.0 to 

5.0 mm •. They are composed of alhite (optically 
posit1~) and make up about 60% of the rock." 

1'he fe1spa.r phenocrysts show good cryst&l;l, 
outline'3. 

(li) Ae~.rine-Augite. 
Aegerin~-&ugltl occurs as well sha.ped crystals 

from 0.5 to 2.5 mm. in size. It presents idiomorphic 
outlines to all other primary minerals except sphene. 

It forms about 2~% of the rock. 
(i11) Sphene. -
Two large, euhedral, twinned, crystals or sphene 

were observed. 

The .prder of crystalization of the original miner­
als was:,ro; Sphene, pyroxene and felspar. 

(1) Biotite. 
Biot! te 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 s~ringers replacing the felspars. 
(111) Amph1bole. 
Amp)1bole is of the blue variety, probably 

arfvedson1te. It occurs as pa.ra.llel ne'edles replacing 
the pyroxene along cleavage cracks and to'a lesser 
extent replacing the felspar. It forms about 1% of 
the rook. . 

The paragenesia of the secondary minprals i9:­
Biotite, Calcite, and Amph1bo1e. . 



CORE f24 

Handspec1men: 

Thin Section: 

STINITE 'POPPHYRY 

While ·the th1nsectlon appears ,to have a . 
hyp1diomorph1c structure it is pxobabl, that the 
rock is coa.rs·ely prophyti tic. "It is seen to be 
a syenite porphyry" now a1 tered by the formation 
of quartz, calcite, serieite and blue ~mphibo1e. 

Missing. 

Structure. 
A llypldiomorphic stl'ucture on1.y.J is seen in this 

section but it is probable that th.e rock ha.s a 
pa:oidiomorphi c s truct'l.ll: e::' 

Original Minerals: 

Alteration: 

Pa.ragenes1s: 

(1) Felspar s. 
Plagio"clase occurs as large crystals,up to g mm 

in size •. It 1s probably albite or .I.ftdesine as it 
is opticallY.positive. 

It forms about 70% of the rock. 
(11) Biotite. 
Primary b1ot1te occurs throughout the section as 

crystals up to 0.3 mm. in size. It is associated 
~ith hlue amphibole and o~cite and forms about 
10~ of the section. . 

(111) Apatite. 
Several large a,llotriomor,phic orY9ta~s of 

apatite were observed. 
( 1 v) Sn hene • 
Sphene-'oc~ura througho~t the section as large 

well shaped crystals. 

'The order of formation ~f the original minerals 
waa:- Sphene" Anatlte, biotite and felspars. 

(1) ·C·alcite. 
Calcite occurs as irregular ma~ses and stringers 

throughout .the section, oh1e:ly replaGing felspars, 
but also associated with the biot1te and the 
amphtbole. 

(11) Si11cification. 
Secondary silica occurs replacing the felspar 

crystals around. th~ir margins. It 1s only present 
in small quantity.'. 

(i11). A.mph1bole. 
The variety arfvedsoni te occ'Q.rs 'as la.rge 

!1brous crystals up to 2.0 mm. in size. It has the 
appearance ot.having replaoed aegerine augite althougl 
none of the latter is now,p~esent. It is often 
associa.ted with calcite and biotite. 

The paragenesie of the secondary minerals is:­
Calcite,. Quartz and Ampbibole. 



CORE :/125 

Handspecimen: 

SYENITE PORPHYRY ~. 

The rock might be called a mica. sye~l te porphyr 
In thin section it appears to be a 13yen1te t ~ 
handspecimen clearly shows the porphyr1tic structuee. 
It has been altered by the forma.tion of calcite and 
amph1 bol e. 

The rock 
porphyr1tic 
orthocl~se • 
visible. 

1s light greyish in colour, with a 
structure and shows large phenocrysts of 
Hornblen4e, bioti te, and sphene are a.leo 

Thins Section: Structuee. 
The slide shows granitic structure and the 
relations between the biot! te, sph"ene and felspar 

give the rock a poikalitic texture. 

Original Minerals: 

Al teratlon: 

(1) Felspar. 
Felspar now forms about 30% of the rock. It 

consists of both orthoclase and a1ri te in crystals 
from 1.0 to 2.0 mm. in size. The felspar crystals 
enclose crystals of biotite and sphene glving rise 
to the poltalltic structure. 

(11) -Biot1 te. 
Biotite forms about 20% of the section. It occurs 

as large crysta.ls, up to 0.5 mm. in size of the brown 
pleochroic variety. 

(111) Sphene. 
The section is unusually rick in sphene being 

about 20% this mineral. It occurs as large well 
shaped crystals up to 1.0 mm. in size, many of them 
showing the characteristic twinning. 

(iv) Black iron ore. 
Black iron ore occurs as little black specks 

soattered" throughout the section, generally associated 
wi th sll hene . 

(v) Apa tit e • 
Apatite occurs throughout the slide as irregular 

masses, often associated with the felspar. It 
forms about 2% of th"e rock. ~ 

The order of formation" of the pr1/ary constituents 
1s: - Apat1 te, sphene, bla.ck iron ore" r":1oti te, and 
felspars. 

(1) Calcite. 
A few stringers of calci te wer e observed 

replacing the felspars~ It also ~ccura associated 
with the amphibole and probably con~emporaneous 
w1 th 1 t • '" " 

(11) Amph11-·o.e. 
MThe amph1bole is of the blue variety, 

arfvedson1te, and "forms about 30% of the section. 



(,!O:RE ~25 (Cont.) 

It occurs as large fibrous crystals, up 
to 1.0 mm. in size, often asqociated with oaloite, 
and <3orneti iee as parallel gro'vth wi th the bloti te. 
In plaees it appears to be primary, but is is 
probably ~~condary and replacing a~gerine, 
al though :rfdn~ o~ the latter m1neral~waB noticed. 



BADLY ALT,ERED TRACHYTE OR HHYOLITE 

The rock is so badly' al tere'd that its original 
character is uncertain but the·~presence of quartz 
makes 1tseem' 1-1kely'that it was a rhyo11te. It 1s 
now largely' altered to tre~o11te6cbiotite. 

Handspec1men: 

Thin Section: 

The rock 19 -dark ooloured, mottled grey and 
black, fine g;r:-ained .. and sh()wstrem~;t ite in· place,£? 
It is well,: minerali'zed with pyrite. 

Structu:ee - Ind1stinguishahle. 

Original Minerals: 

Alteration: 

t1) Felspar. 
A~little plagioblase and orthoclase were 

observe,d. They occur as crystals up to about 0.25 
m~. maximum size and form about 5% of the rock. They 
have the appearance of having been re-crystalized. 

v(il) 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. 

(i) 
Biot1te. 
Two la.rge, badl y bl eache-d axys tals of brown 

b1ottte·were observed. They form about 5% of the 
rock. In addition to this biotite occurs as small 
flakes intergrown with the tremollte. 

(11) Tremolite. 
Tremolite occurs as radiating f1bres up to O.g mm 

long. It 1s intergrown with small flakestof badly 
bleached b1otlte. The tremc11te and fla\y biotlte 
make UP. about.6o~ of the section. 

(111) Chlorlte. 
M~ch of the material throughout the section 

appears <bo be isotroplc and has the appears_nce of 
ohlorite. It forms about 10% of the section. 

(1 v) Ep idote. 
A few spattered, ,granUlar masses of epidote 

were observed. It makes up about 2~ of the section. 

Opaque Minerals: 
(1) Pyrite and a little chalcopyt1te occur a.s 

beinlets and scattered crystals throughout the sectiont 

Paragenes1s: 

They make up about 10% 'of the rock. . 

The paragenesis of the secondary minerals 
appears to be:--Biotite,. Chlorite, Epidodle, Tremollte, 
and Pyr1 te. 



CORE -1/:27 

Ha.ndspecimen: 

Thin Section: 

RHYOLITE 

The rock is seen to be a rhyolite)probably 
the centre of a thick flow, and altered by the 
formation of b1otite, chlorite and a little 
amphibole. 

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

Structure. 
The structure is porphroid appro~ching apli tic 

and the crystals are fairly even grained. {From 0.1 
to 0.4 mm. in size) 

Original Mi~erals: 

Alteration: 

QuaiTtz and orthoclase occur j.n about the 
p~oportion of four to one. Together they make up 
about 60% of the sectlon. 

(1) Blotlte. 
Biotlte occurs abundantly as nests of small 

crystals forming about 20% of the section. Is 1s 
now badly altered to chlorlte. 

. (li) Chlorite. 
Chlori te occurs replacing the bloti te, as 

~~n.~ ~tting both quartz and felspar, and as 
scattered crystals. It makes up about 20% of the 
section. 

(1ii) Amphibole. 
Actin::lite occurs as radiating needles 

replacing quartz, felspar and occasionally biot1te. 
It is only present in minor amounts. 

Opaque Minerals: 
(1) Pyrite. 

Paragenesis: 

Pyrite occurs sparingly as scattered 
crystals throughout the section. 

The paragenesis of the secondary minerals i6:­
Biotite, chlorite, tremolite and pyrite. 



CORE ~2g 

Handspecimen: 

TRAC!HYTE 

The rock is seen to be a typical trachyte 
altered by the format~on biotite, calcit~, 
~phibole, serici te and pyrite. 

The rock is mottled, black and gr~enigh-white~ 
with a por~hyritic structure. The groundmass is 
black and the phenocrysts greenish-t~hite, of 
m4dium size, and apparently plagioclase. It is 
mineralized by a very few specks of pyr1t~. 

Or igihal Ui neral s • 
(a) Groundmass. 

Alteration: 

Tl-::.e Groun\:m~\.3:': is cor,ly;o?jt:.d of a cryptcryst­
alline mosaic of felspars with possibly a little 
quartz. The grains ran~e in size from 0.01 to 
0.05 and form about 4-070 of -the section. 

- (b) Phenocrysts. 
( i) F el sp ar • 
Darge idiomorph1c crystals of plagio£lase 

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. 

(i1) Apatite. 
Apatite occurs abundantly as small 

1diomorphic crystals. 
(i11) Black Iron O~e. 
Ilmentite occurs as small crystals throughout 

the se.ctlon. It is al ter-ed around the edges to 
1 eucoxene. 

(i) Biotite. 
Several large crystals of biotite occur, 

ranging in size from 0.25 to O.S mm. 
They are badly altered by calcite and contain 

numerous specks of black iron ore, scattered 
through them. The blotl te forms about lr=;% of the 
section. 

( 11) Cal cite. 
Calcite occurs as irreguaar masses and veinlets 

replacing the groundmass and the biot1 te. l-t 
forms about 5% of the rock. 

(i11) Amnh1bole. 
Blue Amphihole, either relbecklte or 

arfvedsonite, oceur as fibrous patches throughout 
the grqundmass as:~ociated wi th calei te and biot! te. 
It probably replaces original aegerine. It no", 
forms about 5% of the rock. 

(1v) Ser:icite. 
A few flakes of serieite were observed renl-

aCing the felspar phenocrysts. . 



CO'RE :/f2g ( con t ) 

Opaque Minerals: 

Paragenesis: 

(1) Black iron ore. 
As indicated above, black iron ore occurs 

both primary and as an alteration product of 
biotite. Some of it shows alteration to leucoxene. 

(i1) Pyrite. 
Pyrite occurs sparingly as a few scattered 

crystals. 

The paragenesis of the secondary ~inerals 19:­
Biotlte, Calcite, Seric1te, Amphibole and Pyrite. 



CORE *29 

Ha.ndsp eclmen: 

Thin Section: 

SYENITE POFPHYRY 

The rock is seen to be an adHbd variety of 
S-yenite 'prophyry. It has been altered by the 
formation of b1otlte, calcite, tremo~ite and 
pyri tee 

01'" ·Therock ls light grey in color and has a 
p~\\lphyri tic text~re. It contains phenocrysts of 
plagioclase and ~icroperth1 te, and 1s sparsely 
mineralized by pyrite. 

Structure. 
The structure is coarsely porphyri tic and 

the fabric hiatal. 

Original Mine~als; 
(a) Groundmass. 
The groundmas9 1s a coarse mosaic of 

orthoclaseand 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) tlj.enecrysts. 
(i) Fel spars. 
The felspar ~henocrysts are of large size (from 

1.0 mm to 2.5 mm) and ferm about 60~ of the section. 
They are composed of albite and oligoclase and 
often show a misroperthic structure. 

(11) Black Iron Ore. 
'Ilmel(i te occurs as small grains throughout 

the sectiori and is generally surrounded by a ring 
-of beucoxene. . 

Altera.tion: 

Opaque M1 neral s : 

Paragenesis: . 

(i) Biotite. 
Biotite occurs as small flakes and stringers 

throughout the section. It f~rms possibly l%of 
the rock. 

( i 1) ,Cal cite. 
Calei te occurs as fairl y lar ge irregular 

masses' throughout th'e groundmass and a.lso associated 
wi th bloti te in the stringers. It forms about l'O~ 
of the section. 

(111) Tremolite. 
A very few small bla.des of tremo11 te, were 

observed. 

(1) Black Iron.Ore. 
IImeni te occurs as indicated abov'e. 

(il' Pyr1 tee 
Pyrite was seen to occur in moderate 

amount as·1A_r~ crystals. 
9~ 

The paragenes1s' of' the secondary minerals 
1s':- Biotite, Calcite, Tremollte and 'Pyrite. - .. . 



Handspecimen: 

Thin Section: 

BHYOLITE 

The rock is seen to bea rhyo11 te, ~l'tered by, 
the formation ~f.quartz, chlorite, epidote, serie1te, 
amph1bole and pyri te. 

The rock 1s dark grey to black mottle~, f1ne­
grained and shows quarts an.d chlor1te. It is cut by 
chlorite-epidote vemnlets and's sparsely mineralized 
by specks of pyrite. 

Structure. 
The structure is porphyrit1c and very fine 

grained, the fabric 1s seriate. 

Original Mi:-lera.ls: 
(a) Groundmass. 

Alteration: 

The groundmass ls compoRed of a very fin.e 
grained masa1c of qua~tz and possibly a little 
ortboclase. The grains occur up to 0.04 mm. 
maximum size. The groundma.ss forms about. 30% of the 
section. 

(b) 1"<, enocrvs ts. 
Several smail phenocrysts (0.4 mm) w~re observed 

They are made up of groups of quartz crystals and 
form about 5% of the section. 

(1) Silicificatton. 
Secondary silica occurs in several narrow 

~einlets cutting the section. 
(11) Chlorite. 
Chlorite occurs as irregular masses and plates 

scattered through the groundmass. If forms about 
10% of the section. 

(1i1) Epidote. 
Epidote forms about 15% of t~e section. It 

occurs as granular masses throughout the groundmass, 
and is of t~o varieties, iron-Tich" yellow, 
allmani te and ordinary, colourless epidote. The 
allanite is earlier than the ordinary epidote. 

(i v) Amphiboe 1. 
The amphibole is green pleochoic hornblende 

It occurs as short prisms, smmetimes t\.~.!inned, and 
rarely as radiatingneedles~ thToughout the 
groundmass. It forms about 25% of the section. 

(N) Serieite. 
Sever~l fl~kes of serieite were observed 

sCdttered throughout the groundmass and probably 
rep-resenting ur' igine~l orthoelase. They form about 
lO~ of the section. 

Opaque 1.Ii :r:erals. 
Ci} ~yrite. 
Pyrite occurs as medium'sized crystalS 

scattered through the section. 



Paragenesis: 
The paragenesis of the secondary minerals 

1s:- Quartz, sericlte 9 chlorlte, ep1dote,horn­
blendeand pyrite. 



CORE #31 
"~".".V"'J·.·I.' 

Sr~NIT~ PORPHYRY 

The rock has a AJPldiomorphic texture in thi. 
section.>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 alt'erel:_ by the formation of calcite, amphibola 
and pyrite. 

J:Iandspeciaen: 
The rock is light grey in colour and has a 

porphyritic texture with a coarse grained gro~ndmass 
and one large phenocryst of orthoclase. It shows 
biotite and hornblende but no mineralization. 

!hin Section: 
Structure. 
The structure is granitic, the section being so 

cut that no phenocrysts appear. 

Original l:il.:.erals: 

Alteration: 

(i) Falspar. - -
~ Large lath shaped crystals of plagioclase form 

70~o of the fe~,spar t orthoclase forming 20;~~ and _d 

microc line 105~. Together they make up about 65%- of't-­
the rock and range in size from 0.5 to 1.0 mm. 

(ii) Biottte. 
Biotite occurs as large crystals, from 0.25 to 

1.0 mm. in size, acattereu throughout the section am 
altered in places to chlorite. 

It forms about 10J~' of the section. 
(.iii) ·A)atite • 
.d.patit·e occurs as irregular masses up to 0.3 mm 

in size. 

Ci) Chlorite &: Ep.idote. 
Chlorite and epidote occur together in about 

equal proportions replacing both felspar and biotite, 
and aB patches thiDoughout the section. They form 
about 5/~' of the section. 

( i1) O,:.~lci tee 
Calcite occurs sparingly as small irregular 

masses throughout the section. 
(iii) Amphibole. 
The amph~bole is the vB;.riety arfvedsonite, and 

forms about 22,b of the section. It occurs as fibrous 
patches up to 0.75 rmn. in size and r.arely as radiating 
needles. It ~s distinctly s!lcondary and the last 
miner.al formed. 

Opaque Minerals: 
(i) Pyrite. 
?urite occurs throughout the section as larD'S 

cryst~ls. It forms about 2% of the 'section. Thi~ 
is surprising as no pyrite was seen in the handspeciam 



OO~ #1'+ (Cant.) 

Paragene s is: 

The paragenesis of the original mineral 
i8:.- Apatite, biotite, and felspars. Of the 
secondary minerals it i8:-· Calcite, chlorite 
epidote, amphibole and pyrite. 



'ROCK #l 
RHYOLITE 

The rock is seen to be a rhyoli te fi-o,n the 
centre of a thick flow. It has been altered by the 
formation of sericite and chlorite an'd'mineralized 
with a little ~yrite. 

lIandspecimen: 
The rock is dark grey to 'black in ci11our, 

highly sil&ceous and fine grained. It shows· . 
quartz and is sparsely miner::-:Jlized with specks of 
pyrite. 

Thin Section. 
Strllctute. 
The structure is porphroid, tending to apletic 

and the !abric is seriate. 

Original ITiner'als; 
, The ori~inal minerals c?nsist of quartz 66% 

and felspar 3.570 • The felspar 18 both orthoclase and 
pl~ioclase. Together these minerals make up about 
60% of the section. They occur as a fairly coarse, 
ure or less even grained mosaic. The grains range 

Alteration: 

from 0.05 to 0.2 mm. in size. 

(1) Chlorite and Serieite. 
, Chlori te and 6e:£10i te. together, make up about 

40% of the rock •• TheY'Qceur in about equal proport­
ions int,ergrown, with the serieite slightly earlier 
than the chlorite. They are found chiefly between 
the grains of 'the original rock', but also replacing 
them and as masses and veinlets throughout the section 

Opaque Minerals: 
(i) Pyri t~. 
A few scattered crystD.ls of pyrite were 

observed. 



RHYOLITE 

The rock is seen to be a rhyolits t probably 
from the centre of a thick'flow~ It has been 
altered by the formation of biotite. sericite, 
calcite, chlorite, epidote and py~ite. 

lIandspecimen: 
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 on~ 

slickensided surface. 

Thin Section: 

and 

Structure. 
The structure is porphorid, tending to aplitie 

the Vatric is seriate. 
-I " Original llinerals: 

Alteration: 

Quartz and orthoclase represent the original 
minerals and form about 75'}.; of the section. They 
occur in about equal proportions as a massalc ef 
allotrlmorphic cr~tals ranging in size from 0-.1 to 
0.2 mm. 1 

( 1) Biot it e. 
Biotite occurs s9aringly as medium sized, 

irregular, brown crystals. It forms about 6% of the 
rock. 

( i1) Calei te. 
One large irregular mass and a few minute specks 

of c~lcite were observed. 
(lii) Serieite. 
Sericite occurs as small flakes both" alone and 

intergrown with chlorite. Euch of it probably represat 
original. orthoclase. It forms about 5% of the section. 

("iv) Chlorite. 
Chloriteforms abo~t 7~ of the section and occurs 

associated with sericfte and epidote as small flakes 
and patches. 

(v), Epidote. 
Epidote forms about '1% of the section. It occurs 

as granular masses both alone and associated with the 
chlori t'e. 

Opaque liinerals: 
(i) Pyrite. 

. Pyrite oqcurs as scattered crystals forming abo.1 
1%' of th's section. 

Paragenesis: 
The paragenesis of the secondary mirorals 18:­

Biotite. calcite,sericite, chlorite, epidote, and 
pyrite. 



ROC1l is 
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SYENITE PROPHYRY 
•• T - - . r < 

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

Hanclspecimen: 
_ The rock is dark grey in colour and is por­

phy-ri tic)w ith phenocrysts of ortboclase, up to 1 inch 
in length)in a groundmass of fe~spa:, blotite, and 
epidote. It is very poorly minerallzed by a few specks 
of pyrite. 

-Thin Section: 
Structure. 
The structure is coarsely porphyriti-c and the 

fabric seriate. 

Original Minerals: 
Ca) Groundmass. 

Alteration: 

The groundmass is composed of p~agioclase, 20% 
and arthoclase and microcline 20%. The felspars occur 
as fairly coarse crystals, the plagioclase as laths. 
The size r~ges up to 0.25 mm. The groundmass makes 
up about l5~ of the section. 

(bl ]?henocrysts. 
( 1 T Fe lapar. /I-..r 
The felspar phanocrysts form about tfi% of the 

section and range in size up to 1.0 mm. They are 
composed either of albite or andesins, probably the 
former. 

(11) Biotite. 
Biotite accurs as medium sized crystals., 

throughout the groundmaas~ It is the brown pleochroic 
variety and forms about 5% of the .section. The crysta~ 
range in size up to 0.25 mm. 

(lii) Sphene and apatite. 
Sphene and apatite occur as small crystals 

scattered throughout the section. 

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

ii) The rock has been intruded by pegmatitic 
quarts and orthoclase apqarantly in a plastic condition. 
This intrusion shows in the section as tongues of the 
p~gmatitic material replacir~ and includi:~ the origin& 
mlnerals. It forms about 15-% of the sectlon. 



ROCK #1 (cont) 

ril) Oalcite. 
Calcite o'ccurs as irregular masses replacing 

the groundmass. It forms about 15~ of the section. 

(ill) Epidote. 
Epidote occurs eparingly as granular masses 

throughout the groundmass. 
( iv) Amphibol·i. 
The aIDphibole is' the blue varia·ty t probably 

arfvedsonite. It occurs as fibrous patches and 
radiat~ng needles throughout the groundmass. It 
forms about 5% of the section. 

Opaque Minerals: 

Paragenesis: 

(i) Pyrite. 
Pyrite Occurs in minor amount as crystals 

scattered through the section. 

The paragenesis of the secondary minerals 
i8:- Pegmatitic intruston, c~~cite, epidote, 
amphibo~ and pyrite. ~I 

lot 



ROOK H 

Handspecimen: 

Thin Section: 

RHYOLITE 

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

The rock is 
and fine grained. 
by epidote veins. 
specks of pyrite. 

structure. 

very dark greyish-green in colour 
It shows quartz and is traversed 
It is sparsely mineralized by 

i'he structure is porpbyritic, though fine­
grained, and the fabric is roughly sariate. 

Original ~inerals: 
Ca; Groundmass. 

Alteration: 

The groundmass is very fine grained, almos't 
cryptocrystalline. the size ranging from less than 
0.01 mm to 0.04 mm. 

It is composed of quartz 90% -and orthoclase 10% 
the two minerals fo:t;ming a mosaic -and together 
comprisi~ about 30j~ of the section. 

(b) Phenocrysts. 
The phenocrysts are of various sizes from 0.1 

to 0.4 mm and fOTm about 20% of the rock. They are 
apparently composed enti~~ly of quartz. 

f'~ 

(1)- Biotite. _ 
~iotite 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 qua~tz were observed cutting 

the rock. They form about 5% of the section. 
(iii) Chlorite. 

Chlorite occurs as a very few sQtsll flakes 
alterir~ the bimtite. -

(iv) Epidote. 
Epidote occurs as granular masses throughout 

the 'section and in ve.inlets associated wi th tremolite. 
Much of it is aJlanite ~hich appears to be slightly 
earlier than the ordinary kind. Epidote forms about' 
26% ofl the section • 

. (v) Amphibole • 
• 
The' am'p',hlbole is pale green actinolite and 

occurs as radlatir..g fibres and associs,ted with epidote 
in ve-inlets. It forms about 20% of the section. 

Opaque Minerals: 
( 1") F yr i t e • 

~ A few small crystals of pyrite were observed. 



R()~" (cont) 

Paragenasie: 
The paragertesis ,of the secondary' mineral,s 

is :-'Biotite, q~artz, ch~orite, epldote, amphlbole 
and p'yrite. 



!rOCK #6 
.. .. f. • .. '.. ," .. 

RHYDLITE .' 

~he "rock appears to h~vebeen a rhyolite~ It 
is noVJ badly altered. by the'£ormation of epldote and 
act inoli t'e wi th a little 'quartz, blot i te, chlori te, 
and pyrite. 

Handspecimen: 
T'he hanc1speoimen 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 sm~ll veinlets of the dyke 
material. ~oth syenite and rhyolite are very poorly 
mineralized with specks of, pyrite. 

Thin .SectiOn: 
Structure. 
The original structure is practically obliteret,ed 

but it gives the impressioh of havine; b,eenporphyritic. 

Original IJinerals: 

A.lteration: 

The only original mineral!~observed was quartz. 
It occurs .as grains up to 0.1 .mm as a maximum size and 
forms~.: about 10% of the section. 

(1) Biotite. 
A very few small crystals of bi~tite w~re 

observed. It is now badly altered to chlorite. 
(il) Silicification. . 
Secondary quartz occurs in veinlets cutting the 

sect ion. It occurs as allotri,morphic, grains up to 
0.2 mm in size and forms about 10% of the section. 

(iii) Chlorita. 
Chlorite ocours as flakes and tabul~r orystals 

throughout th~ section and replacing bio:tite. It 
forms about 5/~ of the section. 

(iv) Epidote. . YO 
Epic?-ote forms about, 40)G of the ~"ck. It oocurs 

as gr~nular masses and is light coloured variety. 
(vl Amphibole. ! 
The amphibole is,pale ftreen actinolite and 

forms about 35% of the section. 
It occurs as blad,es and radiating fibres. 

Opaque Mineral,s: 
( i)· Pyri t e. 

Paragenesis: 

Fyri to occurs a small crystasl scattered~ 
throuqh the section. 

~ .. 

The paragenes,is of the secondary mi'nerals is:­
Biotite, quartz, chlorite, epidote, actinolite and 
pyri te. 



The rock Is seen to bas. rhyolite now badly 
altered by the formation of quartz and apidote with 
a little calcite, chlorite, cericite and pyrite. 

Handspecimen: 
The rock is grey and green mottled in colour 

and is fine grained. It shows apidote in veinlets and 
patches~and quartz in veinlets. It is sparsely 
mineralized with pyrite. 

~hin Section: 
S t ru·Cl tlll! •• 
The structure is porphyritic, possibly 

amygdaloidal1and the fabric is seriate. 

Original Ilinerals: 
Ca) Groundmass. 

Alteration: 

The groundmass is a very fine grained mosaic 
of quartz 90% and orthoclase 10%. It forms about 20% 
of the section. 

(b) Phenocrysts. 
~uartz occurs as phenocrysts up to 0.5 mm. ia 

size and forms about 10')0 of the section. 

( 1) Q.·uar t z • 
Several large Quattz veins cut the section. 

The quart,z in the veins is coarsely orystalline and forms 
about 201'0 of the section. 

( i.i) Oalci tee 
.Calulte occurs as irregular masses throughout 

the section a:qd along cracks in the quartz vens. It 
forms about 5% of the section. 

(iii) Serieite. 
A few SIll9-l1 fl.~Jkes were observed throughout 

the section. 
(lv) Ohlorite. 
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 
t~e oolourless to brownish variety but around the p~rite 
it changes to deep yellow allanite. It forms about 30% 
of the section~ 

(v1) Actinolite. 
Aotinolite OCCUI'S as fibrous patches and 

radiating groups of needles fOI'ming about 10% of the 
section. 

Opaque Mi-nerals: 
( 1). Pyr i t e • 



noar 16 rcant) 

Paragenasis. 

If . 

Pyrite forms about 5/0 of the section and 
occurs as large scattered crystal~s associated with 
the epidote. The crystals range in size up to 1 mm. 

The paragenesis of the secondary minerals is:­
Quartz, c~lcite, sericlte, chlorlte, epidote actinolite 
and pyrite. 



ROel: la .. 
RHYOLITE 

The roek is seen to be arhyoiLite, probably 
from the centre of a thick flow. It is altered by 
the formation of biotite, serieite, chlorite, 
amphibole, pyrite and sphaelerite. 

Randspec imen: 
The rock is gxey.coloured,fine grained~and 

highly siliceous. It shows quartz grains and is 
fairly well mineralized by specks of pyrite. The 
handspecimen also shows a slickensided surface. 

~hin Section:· 
Structure. 
The structure is porphrDid, tending to 

apIitic and the ~abxic'is seriate. 

Original Minerals: 

Alteration: 

The original rock was composed of quartz 65% 
and orthoclase 35%. They tormada mosaic of grains of 
an average size of about 0.25 rmn.. The orthoclase is 
now almost completely al tered to serici ~e 'and the 
remaining quartz forms about 55% of the section. 

(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) Se'rici te. 
Sericite occurs as flakes and aggregates of 

small crystals throughout the rock, probably replacing 
original orthoclase. Someti~es it is intergrown with 
chlorite. It forms about 301b of the section. 

(iil) Chlorite. 
Chlorite occurs as small ~lakes throughout the 

sact.ion,of which it forms about 3% 
(iv) Amphibole. 
The amphibole is green pleochroic hornblende 

and occurs as nests of small crystals and as fibres 
replacw~ the other minerals. It forms about 8% of 
the section. 

(v)Sphallerite. 
Two small crystals of zinc blende were observed. 

They were rec,ognized by their yellow colour, their high 
index a~srefraction and their isotropic behavlor under 
croBsed nicllols. 

Opaque Minerals. 
(1,) Pyri tee 

to 015 
?yrite occurs in fair amount as crystals up 

mm in size. 
(il) Black "iron o.re. 
A few small crystals of black iron ore were 



ROCK #a (cont) 

:Parage ne S is : 

observed. 

The paragenesis of the secondary minerals 
ap pe oar s t 0 be: - B i" tit e t se r i c i t e, ch 1 0 r i t e , 
amphibole and sulphides. 



ROOK #9 
SYENITE PORPHYRY 

The rock mlght be called a mica syenite 
porphyry. It has been altered 'by the formation of 
sericite, chlorite, calciite, actinolite, leucoxene 
and pyrite. 

Handspecimen: 
The rock is dark grey in, c.o~our and has a 

porphyrltic texture. It shows small specks ot 
pyr i te. 1 t has a slickens ided E,urtface. 

!l!hin Section: 
Structure. 
The stnucture is p4nidiomorphic and the fabric 

is sariate. 

Original lvlinerals: 

. Al teration: 

Ca) Groundmass. 
The groundmass is comp.sed of jumbled laths of 

albita wi.th a little quartz and some microcline •. It 
is fa.ir l~'l coarse grained. ~. the crystals r.angirtg in 
size from 0.1 to 0.25 mm. It forms about '20% of the 
rock. 

Cb} ?henocrysts:. 
(1) Felspar. 
The felspar phenocrysts are of large size 'ranging 

from 0.5 to 1.0 mm, ~nd form about 40% of the rock. 
They are composed mostly of albi tebut S'ome microciine 
is seen. 

(il) Biotite. 
Biotite forms about 15% of the rock. It Occurs. 

as large crystal~ (up to 0.25 mm in size! and is both 
brown arid green in colour. The green is probahly due 
to chloritic alteration. 

(ili) Apatite. 
One large irregular gr&in and several small 

crystp1s of apatite were observed. 
(v) llmeni ~ 
llmenite occurs throughout the secti0n as many 

small specks. It is alte~ing around the edges to 
leucoxene • 

( i) Calcite. 
Calcite forms about 2% of the section. It 

occurs as irregular masses eften replacing biotite and 
sometimes intergrown with chlorite. 

{ill Sericite. 
Sericite forms about 10% of the section. It 

occurs as flakes replacing felspar and as nests of larger 
cr~stals throughout the section. 

( 111) Bhlori te. 
/:1 

Chlori te forms about 5,0 of tha rock. It occurs 
as flakes througl1out the section, after intergrown 



ROCK f/:9 (cont) 

Opa e· l~· 1 . qu ":·':'lnera s: 

Paragenesis: 

with calcite; and has a strong tendenc, to replace 
biotite. 

( i vJ Leucoxene. 
Leucoxene forms about 3~b of the section. 

It occurs as granular masses,largely replacing 
biotite,and associated with chlorite in veinlets. 

(v) Amphibole. 
Actinolite occurs very sparingly as 

radiating needles. It forms p~allel growths with 
the biotite and often replaces calcite. 

(i) Ilmenite. 
Ilmenite cccurs as mentioned above. 
(ii) Pyrite. 
Pyrite occurs sparingly as small scattered 

crystals. 

The paragenesis of the secondary minera~s 
1s:- Calcite, sericite, chlorite, leucoxene, act­
inolite and pyrite. 



ROCK #10 

Handspecimen: 

Thin Sect ion: 

RHYOLITE 

The rock is seen to be a rhyolite with a 
strong tendency to fqrm amwgdules. It is altered by 
the format ion of biot i te t quart-z, chlori te, calcite 
actinolite and pyrite. 

The rock is bl4ck, very fine .grained and 
silicious. It shows flakes of biotite, and it cut 
by quartz veins. It is well mineralized vdth pyrit~. 

Structure. 
The structure appears to be amygdaloldal but 

this is rather indefinite. 

Original Minerals: 
(a) Groundmass. 

Alteration: 

The groundmass is made up of a 
quartz grains, probably with a little 
The grains range in size from 0.05 to 
maka up about 40jS of the section. 

mosaic of 
orthoclase. 
0.25 mm. and 

(b) Ampgdules. 
~he namygud~estl form· about lO~~ of 

and are filled VJith quartz grains. Th~y 
().5 :Ll. in size. 

the rock 
occur up to 

(1) Biotite. 
BLoti te forms about lO/~ of the section. It 

occurs as large nest (up to Im-1}of small flakes and 
has 1"8olated crystals. It is both brown and green. 
The latter probably owes its colour to chlorite 
al terat ion. It is b~~dly. cvl tered to chlori te in 
places. 

(il) Silicification. 
Secondary (uartz occurs in veins cutting the 

section. The veins form about l55-~ of the section. 
( iii) 08_lci te. 
Calcite occurs sparingly -as small irregular 

masses. 
(iv) Chlorite. 
Chlori te forms about 20;b of the section. It 

occurs rel)laciIlg the biotite, in veinlets.1and as 
flakes betrileen the quartz· grgins. 

( v) .;~c tin 0 1 i t e • 
Actinolite occurs as small needles scattered 

through the s~ction. It forms at the most l' of lhe 
sect ion. 

OP'4Que l!ineral s: 
(i) Pyrite. 

Paragenesis: 

?yrite occurs as large crystals up to 1.0 mm 
in size and forms about 5;~ of the rock. 

~he paragenesis of' the secon,dary minerals 18:­

B iot i te t qUttrtz, 0.'::-.10 i te, ch,lori te, act ino1 i te, pyri te 



ROCK 1111 
~R.ACHY:lE 

The rook appears to be a trachyte, originally 
,vas icular, the vesicles now- fi lledw ith chlor i te • It 
has been altereo ~y the formation of chlorite, epidote 
actinolite and pyrite. 

Hand-spec-lmen: 
The rock is black, fine grained and shows very 

small felspar phenocrysts.. It is sparsely mineralized 
by pyrite,· p,rrhotite and chalcopyrite. 

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

Original ~inerals: 

Alteration: 

fa) Groundmass. 
The groundmass has a _0 ilotax it ic texture, 

being formed of large narrow laths of plagioclase all 
jumbled together. They range in size from 0.05 mm. to 
0.2mm and from about 5O-;~ of the rock. 

(b) Phenocrysts. _ 
The phenocrysts form about 205~ of the ro.ck. 

They occur as groups, up to 1.0 mm in size, of albite 
crystals, and' as large sing,l crystELls of 8.lbite up-;to 
3.0 mm in size. J~ 

(1) Chlorlte. 
Chio-ri te forms about 205b of the section. It 

occurs as texge masses and smhll flake throughout the 
section., ::uch of it appears to be filling vesicles. 

( ii) Epidote. 
Epido"te forms about 5J~ of the section and 

occurs as granular mass and smcill part icles scat-~ered 
through the rock. 

{iil) Abtinolite. 
Actinolite 'occurs as small fib_BS and fl~kes9 

often intergro\~n wIth chlorite. It forms about lj~ of 
the sectivn. 

Opaque Ivlinerals: 
(i) 2y-ri te .. 

Paragenesis: 

?yri te. o,ccurs as t;.-,;o large m.asses along one 
edge of the slide.; It forms about 5j-.) of the rock. 

The paragenesis of the secondary minerals 
is:- Chlcrite and actinolite. 



ROCK #12a 
-' ............................... -.. 
SYENITE PORPHYRY . , 

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

Handspecimen: 
-The rock is black, fine grained and porphyritic. 

It shows small, lath shaped and blunt phenocrysts of 
felspar. It is heavily mineralized along one edge by. 
pyrite and chalcopyrite. The handspecimen Sho~s a 
sl~ckersided surface. 

Thin 'Section: 
S.ructure. 
The stnucture is prophyritic and 'the faoric is 

roughly seriate. 

Or ig inal l~=inerals: 
(a) Groundmass. 

Alteration: 

/l The 8roundmass forms about -S07o of the specimen. 
It is composed of laths of plagioclase and microcline 
ranging in size from 0.1 to 0.25 ~~. The plagioclase is 
probably oligoclase as m~t of it is optically negative. 

Cb) Phenocrysts. 
{i} Felspars. 
The phenocrysts form about 25% of the section. 

They range in size from 0.75 to l.5~ mm. and are composed 
of oligocla.se and microcline. 

( 1i) Apa t it e • 
Apatite occurs sparingly as small crystals. 

(i) Biotite. 
Biot-ite occurs as small flakes and nests of 

crystals forming about 3% of the section. It is aften 
crowded with small specks of black iron ore. It all 
appears to be secondary. 

(ii) Calcite. 
A few small, irregular masses of calcite were 

observed. 
(iii) Sericite (Muscovite) 
.Serici ts forms about 3% of the rock and occurs a~ 

flakes and gropps of crystals replacing the felspars. 
(ivl Epidote. 
Epidote occurs as granular. masses formfng about 

2% of the section. 
(v) Hornblende. 
Deep green hornblende forms about 8~j of the 

section. It occurs as blades and nests of small crystals. 
often associated with sericite. it also occurs as a 
veinlet ass'oei 2-teu wi th chlori te. 

(vi) Chlori te • 
Chlori te occ'urs as small flakes forming abou8 

2% of the section. 
(vii) Felspar. 
Some of the phenocrysts show a secondary growth 
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of felspar around their margins. 

O .,... 1 paque Ll.lnera S', 

Paragenesis: 

{i) P,ri tee 
A few scattered crystals of pyrite were 

observed. 

The paragenesis'of t.he secondary minerals 1s:­
Bio·t i te, calci te, . serici te t chlori te t epidote, horn­
blende and pyrite. 



sYENITE PORPHYRY 

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

Handspecimen: 
The rock is dark grey to black in colour and has 

a porphyritic texture. It s~ows 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: 
Structure. 
The stn~cture is porphyritic and the fabric is 

roughly seriate. 

Original Minerals: 
Ca) Groundmass. 

Alteration: 

The groundmass fOTms abou,t 355~ 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 0.1 mm. 

(b) Phenocrysts. 
The phenocrysts form about 50%· of the rock and 

are composed of oligoelase and microcline. ~hey occur as 
large crystals ranging in size from 0.75 to 2.0 mm 

(i) Sericite (Muscovite) 
Sericite occurs as groups of crystals yhroughout 

the section. It is often associated with ac·tinolite 'and 
forms about 5% of the section. 

( ii) C,j,lci te. 
A very few irregular grains of calcite were 

observed. 
(iii) Chlorite. 
Chlorite forms about 2% of the section and occurs 

,as little patches. 
(iv) Epidote. 
Epidote occurs scattered thro~gh the groundmass 

as granular patches and forms about 3% of the section. 
Cv) Actinolite. 
Actinolite occurs aa needles and flakes, both 

associated with sericite and epidote,~ and sacttered 
through the section of which it forms about 3%. 

Opaque Minerals: 
(i) Pyri ta. 
?yrite occurs as crystals up to 0.25 

size and forms about 2% of the section. 
mm. in 

Paragene sis: 
The paragenesis of the seconda~y minerals is:­

Serieite, calcite, chiorlte, epidot.e, actinolite, pyrite. 



RHYOLITE 

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

lihmlspecimen: 
The rock is light grey in colour, fine g~ained 

and highly silicious. It is abundantly mineralized 
with pyrite and chalcopyrite. 

~hin Section: 
Structure. ~~ 
The structure is p~Gphroid tending to aplitic 

and the fabric is. seriate. 

O 
..... 

riginal mir~erals: 

Alteration: 

The Driginal material is a coarse grained 
mosaic of quartz and orthoclase, about 60,S of the 
former and 40% of the latte~. The grains range in size 
from 0.1 to 0.4 mm. and form about 50% of the section. 

(i) Biotite. 
Biotite forms about 2% of the section and occum 

as large, badly bleached crystals now considerably 
altered to chlorite. 

(il) Serici te. 
Sericite forms about 20% of the slide a~d occum 

as flakes and crystal groups throughout the section, 
~te}"'hssociated with actinolite. Much of it probably 

repr-esents altered orthoclase. 
(iii) Chlorita. , 
Chlorite occurs sparingly as small shreds and 

flakes throughout the section. Much of it replaces 
biotita. 

(iv) Actinolite. 
Actinolite forms about 20% of the section and 

occurs as very pale green radiating groups of needles 
and as flakes. it is often associated with sericite. 

Opaque Minerals: 
The opaque minerals form about a% 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 cutti~ the rock. They consist of pyrite, 
pyrrhotite, ana chalcopyrite in about equal proportions 
plus a few small crystals of sphailerite. The 
chalcopyrite is evidently much later than the other 
sulphides. 

Paragenesi s: 
The paragenesis of the secondary minerals is:­

Biotite, sericite, chlorite, actinolite, and tP6 opaque 
miaerals, of which chslcopyrite is the latest. 



iOOK 114 

The rock is seen to be a porphyritic rhyolite 
altered_,by the formation fo actinolite, plus a littli. 
calcite, seric-ita and pyrite. 

Handspecimen: 
The rock is dark grey in colour fine grained and 

highly silicious, with small quartz 'and h~rnblende 
p;'enocrysts. It is cut by an epidote vemnlet and sparsely 
mineraliz'-ed with pryite. 

~hincS~ction: 
The structure is definitely porphyritic and the 

fabric is roughly seriate. 

Original Minerals: 

Alteration: 

-( a) Groundmass 
The groundmass forms about 50%'of the section ar~ 

is made up of a mosaic of quartz, 8010) and orthoclase, 20% .. 
The grains range in size from 0.01 to 0.05 mm. 

(b) ?henocrysts. 
The phenocrysts form about 3~b of the section and 

occur chiefly as single, allotrimorphic quartz crystals, 
but- also as groups of quartz grains. They vary in size, 
the maximum being about 0.7 mm. 

(1) Calicte. 
Calcite, forms about 5/0 of the section and occurs 

as irregular masses scattered through the groundmass. 
(li) Sericite • 
.df few small flakes of saricite were obser.ved. 
( i 11) Amp h i ~o 1 e • ' 
The amp'hibo~ is probably actinolite though some 

of it has a faint sugge~tion of a blue colour. It occurs 
as radiating groups of needles, and as flakes scatter-ed 
through the section, of Which it forms about 15%. 

Opaque Minerals: 
(1) Pyrite. 
?yrite occurs sparingly as scattered crystals and 

grains. 

Paragenesis: 
The paragenesis of the seconda~y minerals is 

calcite, saricita, actinolite and pyrite. 



Hocr ~#15 

Handspecimen: 

Thin Section: 

8YENITE PROPHYRY 

The rock is seen to be a syenite prophyry of 
intermediate to acid composition and altered by the 
formation of actinolite plus a little biotite, calcite 
llucoxane andl-'specularite. 

The handspecimen is a greyish coloured, C08Bse 
graiD8d t perphyritic rock, showing large, nearly square 
phenocrysts of felspar, smaller patches of hornblende 
and flakes of biotite. it also shows some c:cystals of 
sphene and a few specks of pyrite. 

Stnlicture. 
The structure is prophyritio with the phenocrysts 

very much larger than the groundmass. This gives the 
rock a hiatal fabric. 

Origi~al llinerals: 
(a) Groundmass. 

Alteration: 

The groundmass forms about 45)~ of the section and 
is composed of laths of plagioclase, With possibly a litt-, 
le orthoclase. The laths have an average size of about 
0.25 mm and have no regular arrangement. 

(b) Phenocrysts. 
(i) FeLspar. 
The phenocrysts form about 20,S of the section and 

consist of one very large cryst~l, and several small ones 
of albite. The small crystals have an average s~ze of 
0.5 mm and the large one is at least 5.0 mm long. 

(ii) Apatite. 
,.-1 

Apatite forms about 5~ of the section and occurs 
as irregular mass.es and small crystals scattered through 
the groundmass. 

( iii) Sphene.. 
5phene forms about S5b of the section and occurs 

as well shaped crystals throughout the groundmass. 
(iv) Black iron O~e. 
Black iron ore occurs as scattered specks forming 

ab 0 ut l,j 0 f the sec t i In. 
The order of· formation of the original minerals 

appears to be:- Apatite, sphene, black iron ore and 
felspar. 

(1) Biotite. 
Biotite forms about 5;'0 of the sectiQn and occurs 

as irr~iar crystals apparantly replacing the groundmass 
The. ~i'y13tals are both green and brown in co lour and have 
an average. size of 0.5 mm. 

( ii) Calc i te • 
Calcite .forms about 3% of the section and occurs 

as irregular masses replacing the grQundmass, phenocrysts 
and biotite. 



(1i1) Laucoxene. 
Leucoxane forms about 2% of the section and 

occurs as irregular grains replacing the bio~ite. It 
it probably formed from black iron ore~ which latter' 
was likely a decomposition product of the biotite. 

(iv) Actinolite. 
Actinolite forms about 20% of the section. It 

occurs as fibrous patches up-~to 0.5 mm in 'size, as 
radiating groups of fibres, aDd as needles scattered 
through the section. 

Opaque MJirilaEUl.s: 

Parag€nesis: 

(1) Black Iron Ore. 
The black iron ore has been described above. 
(ii) Specularite. 
Specular hemotite forms about 11G of the section. 

It occurs as ,'iledium sized crystals scattered through 
the grQundmass and also associated with the biotite. 

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



Hanfispecimen: 

Thin SectIon: 

RHYOLITE 

The rock has been very hadly al tered hut appears. 
to have been a rh'''oli te. It 1s possibel, however, that 
the rock "vag a Quartz diorite. Judging frorr: !the few 
remnants of quartz and from the position 0: the rock it 
seems more likely that it ~ras the former. 

The rock is dark greyish green in colour and is 
grained. It sho'-,s fibrous hornblende and is cut by 
epIdote and quartz veinlets. It is very poorly. miner­
ali~ed by 8cat~ered crystals, of pyrite. 

Structure~ . 
The rock is very badly altered but has the 

appearance of having been a porphyritic thyolite. 

Original Minerals: 
The original minerals now form about 15% of the 

rock and consist o~ quartz crustals and a little 
plagioclase. The grains have an averag.e size of about 
0.25 mm. The quartz crustals have a tendency to occur 
in discontinucu~ strings and are.~poss1bly secondary. 

Al teration: 
(i) Biot1te. 
B~otite fo~~s about 5% of the sectio~ and occurs 

as long narrow laths no~"1 badl Y' al tered along their edges 
to epidote and hornblende. 

(1i) Chlori tee 
Chlorite forms about 5% ef the section through 

which it occurs as sca~tered flakes • 
. (i i i) Ep i do t e • 
Epidote occurs ahundantly as granula.r masses 

throughout the section of which· it forms about !;5'%. 
(i v) Amph i bol e. 
Breen p.ieochroic hornblende occur~ as large nests 

of crystals. . Actino1.i te also occurs a.s sC9.t~ered fibres 
and needles. Bo~h appear to be ahout the same age. The 
arnphiboles form about 40% of the rock. 

Opa.que Minerals: 
(i) Black Iron Ore. 

Para.geneais: 

Black iorn ore occurs as crystals ana small 
specks scattered ·throughthe section. It is often 
associated with the epidote. 

The paragenesis of the secondary minerals 1s:­
Biotite, chlorite epido~e, amphibole and black iron ore. 



ROCK ~'? 

Handspecimen: 

Thin Section: 

RHYOLITE. 

The rock is seen to '~e a gl ightl ~o" al tered 
rhyollte, probably from the centre of a thick flow. 
The altera~ion products are:- Biotite, epi~ot.e, 
?oigit~, sericite, chlorite, quartz, actinolite and 
pyri te. 

The rock is 1ight grey in colour and is very 
fine grained. It sho~~s 'Patches of clear quartz and is 
cut by quartz velnlets. It also shows epldote in a 
fe~ places and is sparsely rineralized with pyrite. 

Structure; 
The s~ructure is porphroid tending to ap1itic 

and the fabric is seriate. 

Original Mi~eralB: 
The original minerals fort1 about gO% of the 

rock. They consist of a fine to coarse grainea mosaic 
of quartz 60% and orthoclase 40%. The size of the 
grains ranges from 0.05 to 0.25 mm. 

Alteration: 
(i) Biotite. 
Biotite occurs as small flakes forming about 

1% of the rock. 
(it) Silicification. 
Secondary quartz forr.1s about 3% ef the section 

and occurs as veinlets cutting the rock. 
(111) Chlorite. 
Chlorlte occurs sparingly as small flakes. 

( 1 v) En 1 do te • 
Epidote forms about 10% of the section. 
It occurs as colourless to pale 'Tello~ granu­

lar mas~es. About half of it is in the form of 
zoi~ite. 

(v) Sericite. 
Sericite occurs as small flakes chieflv 

.J 

associated with the zoisite. 
(vi) Actinolite 
Actinolite 'or~s a~out 5% of the section and 

occurs as fibrous patches and radiating groups of 
needles. 

Opaque Minerals: 
(1) Pyri te. 

Paragenes1s: 

Pyrite occurs sparingly as small scat.tered 
crystals. 

The paragenesis of the secondary minerals 1s:­
Biotite, quartz, serictte, chlorlte, epidote, 
acterio1ite and pyrite. 



ROCK #lS 
I 

Handspecimen: 

Thin Section: 

SYENI~Z PORPHYRY 

The rock 1s seen to be a syenite porphyry, 
possibly with aegerine altered by the formation of 
biot1te, calcite, apidote, arfvedsonite and pyrite. 

The rock is dark grey in colour and has- a 
porphyri ti c texture. Tlie groundmas8 1s far 11 y coax se 
and shows felspar laths and flakes of b1ot1te. The 
phenocryst3 ~re large a~d apparently consist of 
orthoclanel The rock is very poorly mineralized by 
pyrite specks. 

Structure. 
The structuee is porphyr1tic, with veTY large 

phenocrysts which gives the rock a hiatal facric. 

Original Minerals: 
(a) Groundmass. 

Alteration: 

The groundmass forms about 40% of the section. It 
consists of interlocking laths of plagioclase and 
microcline. The laths range in size from 0.2 to 1.0 mm. 

(b) Phenocryst-s. 
(i) Fel spar. 
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) B1ot1te. 
Pririla;ry bioti te occurs as medium sized crystals 

up to 0.3 mm in size. It is greenish cro-:-:n and­
pleochrOic. Biot1.te a1so oC9urs &5 rJ.e::t, i.~.p to 1.0 m-!;-!. 
1n .31 ze, of 3mall crystals. These nests appear to be 
secondary bioti te, while the larger crystals are 
ap~arently primary. Altogether b1otite, makes up about-
10% of the section. 

(1i1) Apatite. 
Apatite occurs as irregular $ass, up to 0.25 mm 

in size, and as scattered small crystals. 
The order of crystallization of the pri~ary 

minerals appears to be:- ap~tite, biotlte and felspar. 

(i) Bioti te. 
Aa mentioned above secondarv b10vite occurs as 

nests of small crvsta.lS;- !'-

(11) c~lci te. 
Calcite fo~ms about 5% of the section. It 

occurs as irregular masses, often replacing biotite. 
(iii) Epldote. 
Epidote also forms about 5% of the section. 
It 00Curs as granular masses associated with 

the biotite. Some of it is in the form of zoisite. 
(iv) Amphlbole. 
The amph1bole is of the blue variety, 



ROCK :/I:l! (cont) 

Opa.que Minerals: 

Paragenesis: 

Probably argvedsonite. It forms about 10% of the 
section as occu~s 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, 
associated with oal~ite, replacing biot1te. 

(1) Black Iron Ore. 
Black iron ore occurs as small specks 

included in the b1otite, from which it was pro­
bably derived by alteration. 

(ii) Pyri te. 
A few scattered-grains of pyrite were 

observed~ usually associated with the biot1te. 

The paragenesis of the secondary minerals-
1s:- B1otite, calcite, epidote, amphibole and 
pyr1 te. 



ROCK #19 

Hand.speciien: 

Thin Sect18n: 

SYENITE PORPHYRY 

The rock is seen to have been a syenite 
porphyry intruded by quartz in a plastic conidition, 
somewhat sixllilar toma:~)pegmati tic injection, and further 
a1 tered by the for,matlon of epldote a.nd actlnol1 te . 
plus a little pyrite a.nd cha1copyrlte. The thin section 
also shows that the "rock probably contained a.egerlne at 
one time although none 1s now le~t. 

The rock ia very dark grey in colour and has a 
porpliyri tic texture. The groundmasR is fairly coarse 
and the phenocrysts are of p1agloclase, up to ! inch in 
size. The rock 1s cut by quar~z veinlets and sparsely 
mineralized by pyrite. 

Structure. 
The gtructure is porphyritic and the phenocrysta 

are of such a size as to gIve the roc~ a hiatal fabric. 

Original Minerals: 
(a) Groundmass. 

Alteration: 

The groundmass is a fine to coarse grained mass of 
felspar. 1a.ths ranging in size from 0.05 to 0.25 mm. It 
makes up about 20%, of the se ction. 

(b) 1?henocryst1. 
The phenocryats are of plagioclase and form about 

50% of the sectiJn. The plagioclase is probably alblte. 
It occurs in several small phenocrysts up to 1.5 ~~. 
in size "a.nd in ene large crystal 4.5 by 3.5 mm in 
section. 

(i) Silicification: 
Secondary quarts forms about 15% of the seotion. 
It oc~urs in irregular veins cutting both 

sroundmaaa and phenocrysts. The size of the quartz in 
these veins is about 1.0 mm. The veins are not 
sharply defined, but send ou~ little tongues into the 
surrounding rock. They also include laths of p1agioclas 
having remarkably sharp and regular autlines. ThUB it 
would seem likely that the quartz was squeezed and soake 
through the rock in a plastic condition, and probably 
r~regentg a pha~e of'pegmatitic injection. " 

(ii) Epidote. " 
Epi:1ote forms about 2% of the section and occurs 

as granular masses, and in veinlets outting the 
secondary quartz. 

(111) Amphibole. 
The amphibole occurs in two ways, as an ordinary 

pleochroic, green hornblende and as arfvedsonite. The 
former occurs in ne3ts of small crystals apparently 
replacing original aegerine-augite. The arfvedsonite 
forms a very miner amount and occurs as small blades. 



'ROCK :f/:i9(cont) 

Opaque Mineral s: 

Paragenesi3 : 

Together the two amphiboles form about 10% of 
the seotion. 

(1) Pyrite ~nd Chal cop yri te. 
A little pyrite and chalcopyrite o.ccur 

throughout the section as scattered grains. 

The paragenesis of the secondary miherals 
is:- Quartz, epldote, amphlbo1e, pyrite and 
chal copyri te. 



ROCK '20 
SYEIN~E PORPHYRY 

This rock is very similar to reck *19. It 
is a syenite porphyry ~hich has been intruded by 
q~rtz in a pegmatitio condition and then still further 
al tered by the formation of epid.ote, chloritle and 
actinolite 

Handsp ec1rJlen: 
The rock is dark grey-green in colour and has 

a prophyri tic texture. It cent-ains medium sJzed 
phenocrysts of plagioclase and is out by quants veinlets 
It is sparsely mineralized by specks of pyrIte. 

Thin Section: 
Structure. 
The structure is porphyrltic and the fabric is 

ro~ghly seriate. 

Original Minerals: 
(a) Groundmas8~ 

Alteratlon: 

The groundmass forms about 20% of the section 
and consists of j~bled 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 100 to 2.5 mm. They consist of albite and 
oligoclase and form about 50% of the section. 

(1) S11icification. 
Secondary quartz forms about 15% of the section. 
It occurs in ve1nlets which cut the original 

minerals in all directions. These vein1ets have the 
same characteristics a-s those of rock :/1:19, and here too, 
the quartz was appar~ntly intruded in a plastic or 
pegmatitic oondition! 

(11) ablor i te. 
A little chlorite- occurs in veinlets associated 

with actinolite. 
(li1) Apidote. 
Epidote occurs sparingly as small gr-anular 

masses. 
(iv) Amphibole. 
Actinolite occurs 

and as radiating needles. 
section. 

in veinlets, as fibrous patches 
It forms about 15% of the 

Opaque Miherals. 
( i) P ~rr i te & Chal cop yr i t e • 
Pyrite and chalcopyr1te occur as-large crystals 

scattered throughout the sectlon~ eften as~ociated with 
actinolite. 

(11) Bpecularlte. 
~ecular hemitite occurs as large- grains and is 



ROCK *20 (oont) 

Paragenesis: 

apparently later than the sulphides. 

The paragenesis of the secondary miherals 18:­
Qua~tzJ ohlorite, epidote, amphibole, sulphides & 
speculari tee 
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