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Geogra.pþiea-1 _logatío$_: The area dealt rryith in this ..

thesis lies in the north centrar part of the Granvirle lake

Sheet" The Granville T-ake Sheet is bounded. by longitud.es

looooo ? and 10P0o0e west, and latituèes 56000ç and- 6l,000 t

n orth"

the closest rail approaches to the area are the

northern termini of tire Canad.Ían National Rai},vays at sher-
r id.on and. at Ftin l"lon, the fLoat aircraft base for Sherríd,on

i s sítuatecl one rnile west at the village of Ki ssissing on

KissÍssing Ïake. The float aircraft base f or tr'l-in l'lon is
located on the northwest arm of Schist T,ake, fl€ar the v1Ilage

of Chanrring, three miles southeast of tr'IÍn tr'lon. The area ffi.y

aLso be reaehed by a canoe trip of approximately 180 miles with
23 portages" A deseription of this route is given by Nor-

man (rora ) "
CharLc:þgr_gl-ths Sreg¿ The topography of the area

Ís similar to mrch of tlie F¡eeambrian Shield in that it is

rugged in d.et.ail with rour:cled hills and. steep rid.ges. The

locaL rel.íef is seld.orn greater than 100 f eet. Much of the

avea is low, and oceupied by swanps and musk€gso The three

main rivers, the Keewatinu the Hugheso and the laurie, are

not easily navigated becau.se of nunexous rapids and falls"
However, most þarts of the area are accessihl-e from lakes

large enough for float aircraft to 1and "

Glacial drift is extensive in the area ancl out-

crops are generally s@11 and seattered.n Hence niuch of

CTÍAPTEB T
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the geoSogy is obscure, and the re{ations between many rock

types are unk¡rown ø

TJnderþrush is thick in nany perts, hind,ering f ielð
work and ín rnany places f ires have produced. thick de'adfall,

Stat-erygl_of. 4lgb}lm: ?he raair¡ problem in this
investigatlon Ís tlie correlation of pebbles fronr the Sick1e

conglomerate witb-t the ol.der rocks in the area" The inves-

tigation isvolyed a detaíI study of the zircon content in

both the Siekle congl,omerate and some of the acid.íc ågpeous

and sed.imentary rocks of the area. All specimenË, stud ieû

for zilreon content were also examined in thin section,

As the congloärerate peþbles are highL;r streteheo. and.

altered, th.Ín section stud.y d.oes not reveal much information

that coulè be used. in eorreLation with less altered rocks"

Consequently this investigatÍon has been concentrated. mainly

oE a stud,y of the heavy accessory mineval zircon, Zitcon is
usect because it is a yer¡¡ stable mineral and is not easily

altered" It was hoBed that the saure type of zixeon found

in the oLder rocks night be recognized. in the conglonerate

pebbles,

BevÍous $orF.¡ The Granville Lake sheet was rnapped.

by.T" I"" I{enderson Ín 1932, G. Yf. Iforman in 19õ5, and. by Ð"

trn Ðor,lnie in 1935" The results of this v¿ork are contained

in Fart Co Sunrnary Report 1933, G€ologica1 Survey of Canada.

During the past fcur suir.mers geologists employed by the Ilan-

itoba l'{ines Eranch haye rnapped several 15 minute sheets in

the Granvil-Le Ï¡ake atrea on a seale of oae inch to half a mile u



Those irc luded. in the area witli whích this thesis is conc€xg-

ed. are the lyrn lalse, IIu-ghes lake and SickLe Ï,ake sheets pi¡b-

lished as Preliminary Beports 46*2, q?-s, and 4g-6 xespective-
ly" .&lso mapped-, but as yet unpublished,u are the Cockeram

lake, Tasthope T,ake, and- Counsell Take sheets. Outcro ps of

sickle congl-omerate are pre sent in alr the se areas exce pt the

cockeram lake sheet. Tbe distribution and. macroscopic appear-

arce of the conglomerate in the several areas has been briefly
d.eart v¡ith in each report, but no attempt has been n¡ad.e to
stud.y the petrography of the rnatrix and. pebhres or to aseer-

taÍn the source niiater iaL f or the pebble s " Heavy ac ce s sorJr

mineraL study ]ras not been attempted. bef ore in this locarity"
However in 1941 1\{. S. Stanton submitted, a masterçs thesís at
queenig Uriversity iR tohich heavy ac e,essory miserals ïv ere

used. as a basÍs for correl,ation of l¿anitoba Precanbr8an rocken

This was done in the lifanígotagan Lake area r,,hich liee solae

400 miles to the south east of the Granville lake area in the

Central l,ianitoba minirg d.istrict"

-5-
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GEOTOGY OF T}TE T]M}T-BARAT$GTON T.AKES AREA

Table of l,ormat¿ons (1)

f ntrusive s

Basic dykes, pegeatitesu and,
a plite ; quartz-feldspar por-
phyry and felsite.

Pre eambr ian

Granite, dioriteo quartz dio-rite; gneissie and. sheared
e quÍvalents.

S lckle
S erÍes

granod.iorite ; gabbro, amph-ibolite.

"&rkose, gre¡rwacke, quartz-
ite, conglomerate; derived
s chÍsts 

"

ïIrconf ormi ty

Grauitic intrusives

V'asekn¡an
ËerÍes

(1) After Altan (re+e)"

Volcanics; basic to acid.
lavas; brecciau tuff; derived.
hornblende schist and gneiss"

Sediments: quartzite, impurequartziteo greywacke, iron
f ormation; d.erived. mica
s chi st and. gne i ss 

"



@ The outLine of events following
is the probable sequence ancl is based on f ietd o'l¡servations

of Al lan ( lsAs, 194I ) and- tr',avr le y ( f s+s ) .

the earliest event of rshich there is any record.

vüas the formation of the tfaselsuan series, This series is
pred.ominastly voleanie but during y?¡asekwan times vo,lcanism

n'aÊ interrupted by period.s of sedimentation" Subsequentty

this series r¿as bighly fold.ed, sheared., and. intiud.ecl by gran-

itie material.

.å long period cf erosion followed. this period. of

I¡Tasekwan aetivity, Bateman has estitiatecl tÀat LP,000 feet
of r.Easelnsan rocks v,ere removed at this time. Subsequently,

the S ickle se d iment s were d.e pos ite d " As t"he se se d.iments

eonsist ehief ly of quartz and fe3.d.spar, large areaÊ of gran-

Ític rock rm¡st also have been und-ergoing erosion" .&f ter the

SickIe rocks were f ormed, .f olCring agein occurred. This fold-
ing, however, lras not so intense aÊ¡ that vrhich fclLowed the

Tfasekwar pericd, as they ïtlere alteæed. to only a low grade of

metanorphism. The Siclçle sed.iment. *ut*, hov¿ever, }ocally

highlJ, contorted, and conglornerate pebbtes greatly elongated.

I'ollowing thit second period of folC.ing yras a wide-
spread period. of intrusion aecorqpanied by regior:aI metauorphism"

There may have been sone overlapping of the periorîs of fold.ing
and Íntrusion, but some fold.ing preceded intrusion as is
shown by the presence of inc lusío¡r of Sickle sediments ín the

granite " Sasie intrusives preeed.ed. granitic intruslves,

-5-
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possibly after the ínitial folding of the sickle sed.iments.

Cutting all earlier rocks are felsite, aplite and pegmatite

Cy-kes" They represent a Late stage of the igqeous activity,
A lesser nu-n&er of basÍc dykes are later than the acidic
ones

Extensive faulting and shearing took plaee follow-
ing the gránitic intrusions. Some of the faults form pro-

rounced Lireaments in the district, but few offsets have been

me asuJr e d,

The introd.ucticn of quartz irto some of the shear

z'ønee and the depositioe of carbonates" sulphides ard golcl

in them, Íp the last geologic event of whlch there Ís any

recorcl" tr'ina1Iy glaeiatÍon removed all weathered. material
and left the area niuch in its present f orüre

Rocks Of 3he .Area

*6-

of Èecambrian age and may be d,ivided into three m4jor

(1) An assembJ.age of volcanica and seðimentary rocks,

trYasekwan series.

Geneval Statenentt All the rocks in the area

(2) .4. younger series of sediments, the Sickle series, over-

lying the Wasekwan series,

(3) lntrusives ranging in eomposition from gabbro to granite"

lhe trTasekwan series resembLes the complex of vol-
canics and sediments which have, in ïøny other parts of the

ShieId,, heen found to be the olCrest, presumably of ¿rchaean

ag€o Some intrusions cut both X?asehr¡an and- Sic&le series and

s orre are pre-Sickle in age,

are

groups !

the



Genera] Staterr#lntj the r#¡asekwan series is a thick
suecession of pyrocS"astics, and sediraents reith intercaLated

1avas, Because most fornnations are steeply dipping, and. few

top deterninations are possibleu the sequenee of formations

in the Tl¡asetrCI¡an series is not c1eatr"

Th.e predorninant rock type in the \¡fasekwan se r ies

is a dark grey to greene f ine-grained., containing smaLl.

hornblende needles nhich.give the fresh surface a spa rkJ-ing

appearance, The rock v¡as probably originally a basalt " Tt

is porphyrític, amygdaloidal, and ellipsoidal ir nøny places

and. flows of different phases are often interlayeredn Volcan-

ic bree"i. occutrs sporadieally in tb.e area. SineIy l,amin-

ated. tu.ff s and tuffaceous agglomerate are aleo found in many

parts of the area, The tuffaceous agglomerate ís not alvrays

easy to distinguish froni volcanic breceia. 1iüfrere the tuff s are

abundant they are interbedded. with and not readily separated

from se;i.iments, I'lows and sediments are also intercalat'ed..

.A minor type of f Iow, f ine-grained., light-grey,
green and. buff uhyolite and trachyte, is f ornred. in nany parts

of the series.

Thin-bed.ded., C.ark-grey to brown, impure quavtzites

f orn the seC-imentary rocks associated with the f 1ows. In one

place east of Îraaces T-ake a thick succession of ligb.t-grey,

irnpure quartzlte occurs interbedcled with a minor amount of

tuff.
The iron formation i s a distínetive me¡nber of the

\:fa sekwan Ser íe s

-7*



!Tasekwan serÍes " Tt consísts of light-grey, eherty material,

high in magnetite, f inely disseminated., or in crystals aF much

as an eighth of aE inch across" Typically, the iron f orniation

consists of band.ed. chert, most bands measuring only a fer+

inches âcrosso Some of the br.nds are rich in magnetite so

that magnetle ar¡oraolies are eoamon in their vicinity" Ifarrow

massive f lows and. a garnet-rich gneÍss are cornmonly âsso.r

ciated. v;ith the iron forrnation" Although the iron formation

is exposed in on3-y a fei¡r places it can be traced for great

distances by its effeet on a compass" Tn sorae places there

appeaxs to be two or three distinct bands bgt this effect uay

be caused by tight folC.ing,

S ickle Series

General- Ft-atementå As this thes is deals mainly

viith the S íck le setries, a more detailed d iseussior of this

seriee will be given than of the other rock types of the areao

the Sickle conglomerate lies at the base of the

series of roeks d.esignated ¡tsicktert bl }Torrnan (L934) . out-

crops of the eongJ.omerate ale conimon, It contaíns a great

var ie ty of pebbles ir¡c luå ing quartz ite, chert, diorite, gratr-

íte, quattz, rare greenstone, pegnatite, iron formation and

arkose" The eonglomerate rests unconformably on the lTasek-

wag! eornplex and. the whole series is cut by large igneous

nasse g '
This conglomerate has been compared. maeroscpíc-

aJ-ly by S'orrnan vlith that of the lúissi series betv¡een ^&misk

and EËek¡rsko Ilakes" the trlissi congtrotierate rests unËonf orm-

-8-
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ably on a volcanic coraplex which, es ir the case of the sickLe

localíty, is the old.est rock in the area" NorøBn (rssa) sta.-
\tes that the two,are litho1ogieally simíIar, the ¡rebbles of

the l{issÍ conglomerate eonsisting of granite, quartz porph¡rry,

quartz" basie lava, cherty quartzite, jasper and grey gneiss.

Here aIso" the sedinents are cut by large igneous uÞ,EseÞ. ïn

both localities the eongS.omerate is basal. ancl occurõ in other

horizons in tJre series.

An exact correlation of the tv¡o seríes is diff icult
as the¡r are wid.ely separated and the rock typee represented by

the pebbles differ to some extent. Ilowever, as stated by

Ilornan (1934, p. 2'l e), rrthe ir J.ithologicaI similaritie s, to-
gether v¡ith the unconformity that occu.rs immedlately below

them, suggests that they are of the same general agert.

În all plaees where the conglomerate was studied

by the writer it forns the basal member for the over3.yiug

sed.i¡rents. However, the conglouerate Ís not necessarily pre-

sent wherever outcrops of Sickle sed.iments are f ound.' I'ol1ow-

ing are descriptíons of the eonglomerate in the various local-

it ies stud.ied.n

Bod¡oac Lake Congtouerate¡ Outcrops of conglomer-
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ate oceutr along the north-west shore of Rodmae lake, strik-
ing approxin:ate3y north 80 d.egrees east and dipping from ?5

to 80 degreeg north.' It lies at the base of approxin:ate}y

10u000.feet of Sickle sediments" Since these seC.ir:ents lie

to the south of the conglomerateu its base is assur:ed' to be

the northu the rocks being overturned'



The conglomerate here varies in thickness from 2500

feet at the east efrd. to 4500 feet at the west erd' although

the most vuesterly outcropÊ are seattered'. ThÍs thick seetion
I

may be d.ue to fold.ing or fau3.ting"

A pronounced. grad,uation in pebble size was noted.

from bottom to top" Bebbles at the base of the conglorierate

are as long as 24 inches although these are rare. Pebbles 10

to LP ieches in length are common at the base and the average

iength is alcout slx to eight inches. They ccnstituts 60 to

?0 per cent of the outcrop (as seen on the i¡veathered surface)"

The pebbles increase both in nunber and. size toward's the top

of the conglomerate" she largest ones here are three inches

to four incbes loug and conprise 2Q tc 25 per cen-r' of the out-

crope The naj or ity of the pebble s aI€ e 11i pt ically shape d'o

their J.ength being from one and a half to three times their

width" Some pebbleso particular}y thoee of white vein quarfz

and sone of the larger o¡es of other types, are aLnost cir-

cu-Iar in outline" It has been suggested. by tr'awley (fg+g) t'trat,

when the othe:i pebbles were stretched., there Ïvas insuff icient

heat to nrake the quartz P1astie"

unif orrnly srH,ll pebbles, one inch to tvso inches

long and having a wídth equal to half their length, are present

throughout the entire width of the conglorærate' l{aeroscop-

Ícallytheyconsistofwhitetolight-greyfelsite"
The.matrixv,¡eathersd.arkgreytogreenishgreyin

color, is uniform and. has a high}y sheared appearance þ The

planes of shearing pass around. the pebbles and strlke in the
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d irection of the ir elorgatioa " I{íneralogÍca11y, the matrix

is a quartz feldspar suscovite sehist which has altered to
phylltte in .many places " part ieularly nêar the pebble s"

S ichle_ _Epbe ConglonerLtei The conglonerate rinmiug

the north and east sid.es of SickSe Ï-eke forms the basal member

of the Sickle series at its type locality. Tts thickness here

ranges from õ00 feet to. 24AQ feet. Here agaiuu âs ,.Tawley

(fg¿g) states, trit is hiebl.y probabl.e that the tirieker see-

tions are d.ue to folding and faulting. The true thiclcness

probably varies betrn¡een 500 feet and L000 feetnrl

the eonglornerate here is part of a simple plungíng

s¡mclÍue, It strijces north along the shore of Sickle Xake

anC. bend.s around. to the west at the north end of the lake"

The d.ips are to the v¡est and south respecti''re1y"

the conglomerate occurs as prouinent ridges¡ nore

resistant than the over}ying sed.i:îents" The rock is a light-
buff weathering quartz-feldspar-mica schist, arkosie in

appearance and. altered to phyllite' It contains stretchecl

pebbles ranging frot4 one to 1"5. inches in length" The matrix

has been highly sheared. and the m4iority of the pebbles are

stretche d, the ir leugth be ing two to ten t ime s the Ír r,v id.th."

The v¡hite quartz pebbles and. some of the more granitic-
appearing types are lnore round.ed than the rest" Ilete again

as I'awle;r (f9+O) Êuggests a possible reason for this is Lack

of suff icient heat to n:ake the quartz plastÍc, the elong-

ation of the pebbles ean be seer¡ particularly v¡ell os vert*
icaL surfaeeg"
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the díff erent roclc types comprÍsing the pebbles

have been divided oÍt a måcroscopic basis into the followisg¡
pisk an,1 light grey quartzite, chert, C.iorite, granite, quaxt,z,

rare gre enstone, pegmat ite , iron f orr,rat ionu arkose and. f eld-
spar porphyry (rhyolÍte ).

The concestration of pebÞles in the natrix varíes

from as high as 80 per cent to as low as five per cent. A

few beds of arkose are iaterbed.d.ed, vsith the conglomerate"

ir¡Iost of these are from two to ten feet wid.e but in one place

a wûdth of 30 feet of arkose containing only three or four

pebbLes was observed.c 
.

ITo oirserved gradatioa in pebble size or in eoncen-

tration of pebbles tras noted across the wid.th of the conglom-

erakj .a.lthough the few large pebbles that iñtere f ou.nd. (ten

inches to t?, inches ír¡ Ìength) oeeurred. mr¿ch closer to the

bottom of the conglornerate than to the top'

Th.e rcatrix usually weathers to a neutraL or buff

color with an orange tint in placee" It is highly sheared",

the lines of shearing pasÊing around the ellipticaL pebbles.

The rocic breaks easily along the planes of shearing expos-

ing a d.ark-grey to greenish grey fresh surface. the íresÏr

surface shows the rock to be f ine-grained, com¡nct and- uni-

form. It is predomínantly a silicious rock b¡:t a consider-

able amount of pink to grey feldspar is present. l'[egascopie-

a}ly it appears to be arkosic in composition. .Àlteration to

phyllite occurs fre,quently, partieularl.y around the pebbles"

Here the matrix is dark gray irith a schistcse appearance'

-13-



Trregular spots of a Teddish ¡ninevalr are scattered. throughout

the matrix. 4þerrnanent magnet suispend.ed, on a string is very

weakly attraeted to a. specimen of the matrix containing this
nineral that ie assumed. to be red. iren oxid.e.

Hughes IgFe Conqfome*rglei A massive conpiÌomerate

represertÍng the basal memþer sf the Sickle series occurs at

the north and west sides of Hughes T-e.ke and on the west side

of Stan Lake. Tlere, aÊ at Sickle Lake, the cosglorserate is
res istar¡t to v¡eathering and of ten occurs as promirent rid.ges 

"

The pebbles consist of quartz, felsite, chert, gran-

ite porphyry, pegmatite and. rs.rely diorite, s€d.iments and

volcanies. fhey average two inches to three inches in lengtlr.

Pebbles of quartz ancl grairite are, in general, larger than

tire others" The pebbLes are often slightly elongated. and.

constit'';te 80 per cent of tl:e outcrop.

The matrix is a pink to grey to greenish arkose and.

contains visible grains of quartz and. feld.spar. In places it
is schistose with. biøtite and ehlorite; in other places it is

fine-graÍued grey and. serÍcitic"Scattered. irregular spots of

red iron oxide occur as at Sick1e Lake. Here thin bands of

black bematite appear to indicate the bed.d.ing, Some lenses

of sand a f eis feet in length occur in the conglo¡nerate.

At Ï{ughes T,ake, unlike the other localities, the

conglomerate Ís gradational lvith the overlying sediments" At

the base the pebbles.are of quaxtz, granite, chert and. f elsite.

Acrcss the strike and up the secticn the pebbles heccme ligitt
and. dark ehert and felsite v¡ith sorne quartz and finally some
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pink felsite, Near the top of the congloaerate seattered beds

of arkose occur, They become more abund.ant until the rock

f ina13y becornes ar arkose rritir an occasional pebble bed."

Ba.þh, T.,ajce ,9.oqgk¡Ferate: ?he Ralph trafe conglorær-

ate is li¡oited. to a belt on the west side of Balph Lake" lt
is weLl exposed noar: the shore of Balph lake¡ ofl the south

sid.e of Betty Take¡ âÍd a nile and. a hal-f north of Evelyn Lake,

Typically the roek is a light-u,ieathering f ine-grained. quartz-

mica schíst in places eontaining coarse clastic grains of

quartz. Tn this matrix lie fragments of irÊ-nyÍ types and. slzes,

.{ weathered. surf ace reveals the charaeter of the rock to better
advantage than a fresh surfaee. l,lost of the fragments are

lenticuSar with sharp points" light grey, f ine grained., si1-

icious, and range from h',Lf an ineh to three inches in length"

0n a vertieaL surface the fragments are seen to þe greatly

elcngated" so&e measuring as m;eh as 14 lscheg. Fragrents of

differeat rock types r'rere noted includ,ing quartzite, eherty

materialu f ine grained amphibolite, feld.spar-hornblend.e gneiss,

granite gneiss, diorite, grauite and. quartz. The graníte and.

quattz pebbles are nearly round and. one to four inches in

dÍaneter" Southwest of Betty lake, quartz mica schist is
interþed.d,ed with the conglornerate, and to the north the schist

becomes more prevalent ard f inally rnakes up the whole form-

at ion

Conglomerate at otheg Loç-alities: Outcrops of basal

conglomerate also occltr soutb. and rvest of Lasthope IAke" The

areâ has been napped by.å," p. ¡¿viI€y but the results are not
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pubLished as ye t" From perscnal commusÍcat io¡: w it¡ ¡¿wIeg

{1OSO) it r¡rou1d. seem that the conglomerate here d.oes not

vary greatly in appearanee from that at SÍck1e lake o

Outcrops of conglomerate of the Sick1e series are

present in the vicinity of Ðunphy ÏBkes but these are not

believed. to be basal and will not be dealt with here,

UÞper l[e nrbe rs of the S i ck]-e Ser ie s : S i ckle arko se

and soae gre¡nvacke overlie the conglomerate in all the loeal-
ities described" Tt ís exceptionally uniform in appearange

through a thickness of several thousand feet altb,ough in Êotte

localities there are seattered. pebb3-e bede. Some scattered.

pebbles of quartz (fraU an inch across) are f ound. in it, part-

icularly near the base.

The arkoee is grey, buff or pinkish weatherÍng tvith

grains ef quartz and feldspar an eighth of an inch acrose

showing on the ¡,veatirered surface. The fresh surface is ligbt
to d.ark gr€To much with a reCðish tinge owing to iron oxide.

the l¡eds tend. tc become f iuer gTaicled' and more ar-
gillaceous to,.ryard the top. In one locality at SiekLe T-ake a

few beds of intraformatioral breeeia of very fine ',gr:ained

arkose or argitLite occur in the upper sections.

Cross bed.d.ing, scour-afld-f il1, and, in many 1ocal-

ities, ripple narks indicate the tops of beds. Though the

arkose is generally massive, a close search will usually reveal-

thin laninations shour iag bedd.irg"

lntrusive Sodies

Sasic and. Tntelmed.iate lyp-es: Numerous irregular
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intrusive bod ies composed. of rocks termed gabbro and diorite
occur throughou.t the area, SeveraL of them appear to be

composite intruslves of severaS rock types" Recogr¡izable rcck

types are perid,otiteo norÍte, quartz norite, f ine and. coarse-

grained. hornbLenditeu hornblend.e gabbro, d-íorite, anorthosite,

and. quartz diorite. ïÍithÍn the composite intrusions sorne

contacts are well marked whereas others, otring to metamorph-

ism, are graclationaL"

All the bod.ies mapped show intrusion by pegmatite,

f el-site and- porphyry d.ykes and masses. Sorne are intrud.ed by

granite on their margins. Several areas of f ine-grained. quartz

d.iorite octur throughout the area. These are not the saÍF as

the quartz d.iorite of the basic bod.ies.

,4, noticeable feature in this area is the absence

of d iabase d.ykes e

@ A large part of the area is occup-

ied by intrusive rocks ranging in composition frcm d.iorite ts
granite, In nepping, âB attempt was nad.e by Manitoba Govern-

ment geologists to distÍnguísh diorite and quartz d.iorite of a

granitie tyæ froun rocks of the saue couposltion of a basie

type. Thus in the pubS-ished governnent mapÊ much of the area

shown as grair Íte is reaIly dior ite or quartz d. iorite.
As the Sickle congloroerate appears to lie on an

eioded granÍte surfaee in some localities and contains granite

pebblss, a¡d as granite intrude s the congloarerate, two dif fer-
ent ages of granite are indicated."

Structural Geology

Seneral Stater¡entI The structure of the whol-e area
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has not jlet bee¡ satisf actorily de termined,. I'elrr top d.eteruis-
ations from pillov'r lavas are obtainable and- almost all indi-
cate the tcps of the voLcanic f lows to be to the north. There

tlas probably much foldíng La these belts but it is likely that
it is minor to the main structure.

Iron formations are good horizon matkers but the

number of these band.s present has not been ascertained, nor

have they been traced continuousSy aeross the area" yfhere

there are no outcrops care in¡st be taken not to confuse nngnet-

ic anomories such as pyrrhotite-bearing d.ykes f or iron f orm-

at ion.

Saulting is rflidespread on minor and major seales"

the map shows many trisearoents aloag whieh is evidence of .shear-

Íng and faulting,
The Síck1e conglomerate forms part of a plunging

sfnclÍne at both Sickle and. Hughes lake. The structure is
especially obvious at Sickle T,ake where the conf iguration of

the lake ls controlled by the strike of the sed.iruents.

An unconformabS.e contact of the Sickle conglomerate

with the olde¡r rocks is present onl¡r oí the east side of Blaek

Trout T.eke v¡hich lies just east of the ssuth end of Sickle

lake. At this contact tire congJ-oméxate strikes north and south

and is overturned. to the west. the pre-Sickle rocks strike

ncrth B0 d.egrees east and dip steepS-y north" The schists are

highly contorted and are sharply truncated by overlying con-

glornerate. These relations ind.icate a def inite structural

unconfornity between Sickle and older rocks"
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^&'t Sickl.e T,ake this serÍes uncoRformab3-y overlies
the l{asekwan series. The eontact betwe en the two serÍes is
often covered by overburd.ea and. in soræ places the strike and

dlp of the two is sinri lar, HoTvever, even vuhen the two se rie s

are in contact 'nith otre another, the ïT'asekwan sediments have

undergone a higher grade of metamorphism than have the Sickle

se dime n ts "

-19-



Furple: ,i{asekwam series - To}canic f lolvs and seCirnents

3I-ue: Altered equivalents cf tire r:fasehvan ser ies'

G-,qeçg: 3asa1 c cnglomerate of the Siclcle sei!es '

Yellov¡: $ickle series - sed-lnients"

Ogangq : Ðiorite, gabhro'

Pink: Granitic i:oC'ies "
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Genera_I S:Egrtegrent: I'ield r''iork f or this inve stiga-
tion" was carried ou.t by the writer whíle acting as a student

assistant to ï,[r. T. A. Oliver of the lÞnitoba 1,,{ines Branch

Geological SurveSr during the f ieki season of 1949"

Foclc samples of the conglomerate pebbleÊ up to one

pound. in weight uere collecteC. at closely spaced intervals

of a pprox irnate ly 25 I acr ô ss the str ike of the out cr o ps , Sever-

al specimens of the rnatr ix v,¡ere also taken, Care ï',ras taken

to see that the pebble specinens were not contaninateC. with
fragments of the matrix. Ëpecimeris were collected. by the

writer frorn the conglomerate ou-tcrops at Bodmac and Sickle

T.akes and. specimens of the conglonerate from Ralph and Last-

hope trakes vrere provd.cled by ¡{enitoba ffiines Sranch geologistÉ,

The pebbles rrere yerJ¡ èifficult to chip out with a geological

hammer and pebbles representing some rock types cou.ld not be

obtaíne d 
"

. The aeconpanying map shows the location of the coa-

glomerate spec iuens c ol-lected."

lithology Of The Febbles

S,uartz i One of the most c onrnon rock type s re pres-

ented by pebbles in the conglomerate is light-grey to inhite

quattz, These pebbles are f ou.nC. in all- localities where the

c onglornerate i s expos e d, and are alnays small, the ir aiameter s

ranging from one to three inches. They are roughly circular,

although a fev are slightly elliptical" They @ere found thr-

TEffiiOÏÐGY OT' TTJB STCKTE COI{GTOT..ßBÂTE

irriethods 0f Sampling ln The F'ield'
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ou.ghout th€ conglonierate, and compriËe frorr ten to twenty per

cent of the pebbLes in the various localities etud.ied..

A thÍn section of this rock type reveals little in*

f orrøtion that coulC" not þe gathered. from a aacroscopic exanin-

ati on . It shorcs the rock to c ons ist a Smost ent ire ly of inter-
grown quartz grains. They vary great1y in size but are pr€-

dominant J.y f rom 0. I to 0 "5 ÍüTt. in ö iameter " Rarely are strain

shadovrs present, and. these are not pronounced.o A trace of rn¿s-

covite is present" It occurs as small colourless flakes scat-

tered over the entire slide with apparent randoni orientation.

S.uartzit-e.s: q,uartzite ¡:ebbles are abundant in the

conglornerate in alI localities f orning approximate ty thirty-
f ive per cent of all ttre pebbles" They ïary greatly in size.

Á,t Rodrnac Lake quartzite pebbles 24 inches long and 20 inehes

rruÍéle were oþserved. at the base of the conglonrerate. Higher in

the stratigraphic section they become smallero and at the top

are aþcu-t two ircl:es long and one inch r'¡id.e. The average length

of the Rodnec f,ake quartziÈe pebbles is fou-r to six inches"

At SickLe f,ake they are of the saue sixe, and rJere found. thr-
oughout the section. The larger qualtzite pebbles are only

slightly elLiptical, th-eir length be ing one and a" haLf times

their wid-th but niany of the smaller ones appear to be highly

stretched so that the ir length is of ten six to eiglit tines

the ir vi i dth.

Tire colour of these quartzite pebbles is distinct-

Íye a't diff erent loealit ie s" At Rodrnac lake they are predon-

inantLy light to med.iu¡¡ grey ruhereas the specimens fro¡n Sick'le
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Fig. 4 Photomicrograph of a thin sec-
ffin"ãf a typical quartzite pebble'
( x ltieors )



T,ake are nearS.y all light pink to pinkish grey"

these quartzites have a typical aphanitic, siliee-
ous appeerance in hand specimen" About Ïralf of them contaÍe

larger grains of quartz that appear in hand sÞecimens to be

porphyroblasts or phenocrysts and are up to one sixteenth of

an inch across" One specimen contained much epidote" RsreLJ¡,

minute flakes of biotite are present. These usually have ,a

preferreCL orientatioE giving the speeimen a band.ed. or al.igned.

appea.rance. 1[icroseopically the qu.artz ite are f ou.nd. t o cor -

sist of rou-ghly 90 to 95 per eent quartz v¡ith minor amou-nts

of ortlrocLase, o1ÍgocIse, hiotite, ffuscovite, chlorite, magnet-

ite, epiaote and a carbonate mineral.

the thin sections shov,¡ typical granoblastic textures

r,vith f inely intergrovrn quartz grains ranging in size from 0.01

to .O? rilre the grorindnass eonÊists entíretry of quartz, and

the other mÍnerals oceur aS larger grains in tli.is grou-nd.rn'ase"

The intergrown quartz TaTeSy shov'rs strain shaclows, but the

larger quartz grains usu.al1y shovr pronounced" strain shad.ows

and are often brokes into several fragments that have optieal

cont inuity,
Some magne-r,ite was observed. in all tle seetione exam-

ined." It is scattered. throughout the thin section with random

orientation and oceurs as subhedral to anheoral grains.

$.bout 50 per cent of the quartzites stud.ied- were

f ound. t o contaie some octhoclase and. oligocl-ase grains . A,s

these never exceec six to eight per cent of thin sectionu anð

usually constitut,e much less, ihe rocks are terned qu-artzites
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rather than feldspe,thic quartzites or arkoses" The f elaspar

grair:s are usualtry subhed,ral, sometines euhedral and. rarely

anhedral in form" They show no preferred orientation" the

crystals often have slightly iruegular borclers and may conl

tais roundeci inclusíops of quartz completely v;ithin the felcl-

spar grain. Sericite and kaolis are invariably present as

alterat ion produets 
"

Îb.e pre s€ Ece of ¡auch e pi aot e in one han d. s pe e imen

ïras conf Írme-d. micro sco picaIly. the e p idote, a.lthough granular

Ín occurrence, shorís a rough alignment"

the reajority of the thÍn sections examÍned contain

a traee of green biotíte whieh occurs as minute rods and fSakes.

l¡Jhen a sufficient a¡nount of biotite is present it sÌ:.ows a dis-

tinct alignment" This lineationu as indlcated- by the biotite,
is influ-encea by the larger quartz and feldspar grains. Some

of the biotite is s1Íghtl¡r atr-tered to chlorite "

Iff¡søovite is common to alL the quattzites and some

seetions contain as nuich as ten per ceat, ft forms small

fLales and. is also d.isti$ctly alÍgned where there ie a. suffÍ-
cíent arnount of the mineral present f or tliis feature to be

S€ €ÍI.

A minor amou-gt of a carbonate mineral occurs inter-

stitiall¡r arou-nd the quartz graíns in most secticns' The

exact composition of this raineral cou:ld not be oeternined as

there u¡as afr insufficient amount present for a chenical test'

f(yþ¡:,i.!esl Pebbles classed as nrylonites can he

recognized as such by microseopic means only. lfacroscopically
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x30
tr'ie. 5 Photomicrograph of
tion of a typical myloníte( x wicols )

a thin $€c-
pebble,



they cannot be distÍnguished. from quartzites. They are found.

in all local-íties vrhere quartzÍte pe-nbIes are present and are

of the same general sízeu shape, aÞÞearance, and distributÍoe
as the quartzite pebbles. The percentage of this type of peb-

ble is nuch lower tha¡ that of the quaràzlt,e type " f t never

exceed,s ten per cent-u although this approxination is necessar-

ily very rough because the rock type cou1d. not be recognízed.

in the fieId,
Tfic¡ioscopically the nylonites prove to have a miner-

alogical composition símilar to the quartzites. They are est*
irnated to contain 90 to 95 per cent quartz with mir¡or amou-¡¡ts

of orthoclase, oligoelose s ne,gtÅe tite, serícite, kaolino h'iotiteo

a carbonate iníneral-, a nd. some ir o¡r ox ide staÍn . n{uÊc ov ite is
alwsyg present Ln larger anounts than are these other acceÊ-

sory uineralg"

The occËrrence of these accesËory minerals in both

the myS.onites are quartzites is similar. fhe d,iagnostÍc ehar*

acteristic of the mylonites is the ir texture. Accord.ing to

V'Iaters and Campbell (f OSS) a mylonite is a microbreecia that

niaintained coherence during d"eformation, the breceÍated. char-

acter be ing apparent only from microscope study" It is es,een-

tially unrecrystallized" possesseÊ a flow strueture as a re-

sult of steaking ou.t of the pulverLzeô- groundnass, and contains

uncrushe d ,fragmen ts in a dtrsty" si lic e ous , and kaolin it ic paste 
"

Tf no uncrushed fragments are present it is calIed. an ultra-
mylonite u but this type is diff lcuLt to recognize vvhere there

is f ound no transition from a mylonite" The pulrrerizatlon
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take s place under c ond itions such that the rock rna.inta ins its
eoherence o

The ruylonites here d.iscussed. consist of broken frag*
ments of strained quartz, often lens-like ín appea.rance, in a

fragmentaJ- ground.mass comprised. chiefl"y of quartz and minor

amounts of the other mineralsu Barel-y larger fragments of

feldspar are prqes:*t. The ca¡honale mineral occurs'inter-
st ítia13.y v¡ith the quartz and of ter exhibits good cLeavage"

From its interstitial distrlbution it is inferred. to be younger

tlran the movement y;hich caused the mylonít izat,Lon.

Two thin section r';ith a mylonitic gxound.nass but

contain ing no larger f ragments were stud.ied.. From the ír gen-

eral appeararce the v¡riter has elassed these u.s uitru.mylonites.

However the nane is open to solre question for, as has been

mentionecl earlier" this rock type is difficult to recognize

Íf Eo transition type fron mylonites are present"

the term mylonite does not imply whether the rock

wåE an igneu-s or sedimentary- type before the r,ylonitization

took place and in this case the origín is difficult to ascer-

tain with certaÍnty" Being novr very hÍgh in quavtz and calc-

alkaLic feLqsparso it is assumed. that they ïîere originally
quartzites or very acidic igneous rocks. Tt is possible ttrat

the fiaal crushing necessary to transform the rock into a

nylonite toolc place d.uring that period when the conglomerate

IEas stretche d."

Sran ite s: Pebble s of granite are comüioll in tlie con^

glomerate in all loealíties,constituting 20 to 25 per cent of
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aI] pebbles at Rodnac Tske and 10 to 15 per cent at Sick1e

lake. They fol-low the sa¡ne sLze gradation as do the ciü,art?'-

ite pebble s " Hen ce, ât Bod¡nac lake there is a di stinct gracl-

aticn across the sectios" The¡¡ vary frorn 18 inches aeross

at the base to three inches across at the toÞ, v¡ith the aver-

age diameter being from four to six inches" This average "iru
is uniforn across the section at SickLe T,ake. the granitic

type peb-b1es, like the quartz pebbles, terd to be aore round-

ed than most other types. They are sometinæs s.lightly e}}-ipt-

ieal, tut this ehav{cteristic is uot vuidespread" The colour

of these pebbles is pred.omirantly grey although at Sick1e lake

pink ones were seen rarely.
ilÞ'croseopically the granites are veri¡ fine-grained,

often almost aplitic in appearaace. They are composed ehief-

ty of light-Brey" ani. rarely piilk, feldspar and- c¿uant'2. A few

quartz phenocrysts are usually present. lÏost of the speci-

mens show about f ive per cent biotite vuhich has no preferred

orÍentation in hand speeirnen" No other ninerals can be seen

ïnaeroscopically, Qne specimen from BaSph T,ake has a medium

to coarse-grained texture. f t contaiss grey feld'spar crystals,

slightl-y coarser than the rest of the minerals, that give tlie

rock a porphyritic appearance. Biotite forns five per cent of

the specimen,

1r{icroscopically the rocks consist of roughly equal

amounts of quartz, OrthoclaÊe, and oligoclaSe f eld-spar" l'tinor

amounts of several other minerals are present. Quartz and

fe ld.s pars are e st ine.ted. to c on st itute 80 to 85 per cent of the
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ro ck s pe c imer¡s n

The qlJartz and feJ-dspars are enhedral Ln for¡n and.

oecur together with sutured. of t'featheryn contasts " Some

large qu.attz grains are present but most of these have been

granulated. The larger quavtz grains sJrovr prominant strain

shadows. Suall areas of f ine-grainecl intergrowu quartz occur

throughout the sectíons anct are almost completely free from

strafn shadov¡s. Sma.11 bð-ebs of this strain-free quaxtz embays

the f eld.spar grains in soÍie placeso The plagioclase feldspar

is polysynthetically twir¡ned. and all the feld.spars are highly

kaolinized. and. slightly sericitized.
Ëreen to broi'lnish-green biotite occurs as snall

flakes with ranCom orientation and f orms an estins,ted. f ive

per cent of the slide " Pleoch.roic haloso often present in the

biotite, probably indicate the presence of zircons as tliis
mineral was later proved to be present" Tn nany places the

biotite shows alteration to chlorite "

n;iuscovite occurs in ne arly all spec imens in sne,lI

plates but shows no orientation"

fulinute grarular aggregates of epidote rareJ-y occur

close 1¡r associated. s¿ith the biotite. This mineral is present

in ten per cent of the specir¡iens and constitutes only a trace

when present, Small rod-l-ike crystals that reserible apatite

are present as inclusicns of the quavtz in one section. One

to two per cent anhed.raL nagnetite is present in most speci^

mens" .ê" carbonate niineral, having the same occurrence aS that

in the quart,zites, Eas observed is nearly all the granite thin
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sectíons" Tt constitutes about one per cent of the rock and.

occurs iirterstitially in sma11 masses, of ten shoru ing promin-

ant l2O d.egree eleavage traces. Here again the exaet carbon-

ate mineral could" not be d.eiermÍned owing to the sre.ll amount

present.

A noteable feature of' the granitic tyre pebbles is
their lack of u:af ic minerals, ¡l snall amount of biotä.te is
the onl;r mafic n4ineral present in all the speciræns"

Îb.e rock types d.escribed thus far conprise most of

the pebbles in the conglomerate " The remaining l0 to 20 per

cent consist of seven diff erent roek types, Oi¡d ing to the ir
searcity, the exact percentage of each type couLd. not be est-

irnat e d."

Tron l'orma:liggi Èbb1es of iron formation r{ere

found in the conglonerate at Êickle lake but are extremely

rare. They v.ary frorn one to two inches in length and are up

to one inch I'ride. There ic no gradation in size from the top

to the botiom of the conglornerate and pebbles of iron form-

atio¡¡ are present throughout the stratigraphic section.

ïIacroseopically the pebbles consist of alternate

bands of dark red hey'matite¡ âild light and dark chert. The

band-s are irregular and iudef inite anÖ never exceed. an eighth

of an inch in width" The speciraens present an over-all Cark

appeerariee " They are verJ¡ nagnetic as inclicated by their
strong inf lu.enc e on, a c oËipass ne edle "

I{icroscopicall¡r the roc}c was f otr.nd to cons ist of

aLternating irregular bands of fine-grained. and medium-grain-
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ed. intergror,rn quartz" The f ine-grained or cherty quartz con-

tains rqrch interstitial iron oxide. AlL the quartz, and espec-

ia1ly the coarser-grained variety, has a very fresh appearance

and is completely free fron strain shad.owsu

Chert¡ Rare1¡r pehhJ-es of light and. dark chert occrir"

these pebbles are snialLer than most other typeso varying from

oRe to tlvo inche s r,¡id.e. They are extreme Iy f ine grained., unÍ-

form ln texture, and. black or light grey to white in colour"

When broken they usually exhibit a sub-conchoidal fracCu.re. -

lnicroseopicalSy the rocks are found to consist chief-
Iy of quartz and a misor amount of nagnetite ancl sericite.
The quarlz is extremely f ine grained anri has a- typical inter-
grov,'rÌ appearance. Unor ientecl seric ite or very f ine-grained

muscovite occu.rs thror:-ghout the thin sections. .Anhedral mag-

netite is present usually as a trace bu'r, may constitute up to

L5 per cent of the darker specimens,

"ê.rkose : Febb 1e s terme d. arko se have be e¡¡ class if ied

-34*

as sueh from microÊeopic evidence only. Many of the slides

shou¡ minor amountg of oIÍgoelase and orthoclase in large

grains" ïn two of the seetions examÍned the amotut of feld-
spar pre sent, be ing about 20 per cent, fl'as eonsidered. large

enou.gh to term the rock arkose" Aside fror,i this diff erence

the rock type is identical v¡ith the more fel-d.spathic qnartz-

ite g.

Tt is poesible that th.e arkoseE¡ are essentially the

same rock type aÊ these quartzites" They have been sub-diviô-

ed. in order to present a uniform and consistent classification"



Ojtheg !¿pg-q.i Febhles of three other rock types vrere

recognÍzed in ihe eongtromerate at SÍckl-e lake. As it Tvas im-

possÍbi.e to obtain specimens of these they have been studied.

and classified only on a nacroseopic basis.

.4, few pebbles of a rock type believed to be andes-

ite were observed. They rrere about three inches long and. one

Ínch wide, extremely fine grained, uniform in texture and dark

green in colour. Febbles of pegmatite six to eight inehes across

and slightly elliptieal in shape are rareSy'present" They cofi-

sÍst of quartz and pink feldspar crystals up to three quarters

of aE i¡ich in length' Tfo ¡oica vvas observed'

. One pebble beLíeved to be diorite was found', but

only its v¡eathered. surf ace couLd be seen. It vueathers to the

black andlçhite shadee that are typícal of diorites, ancl appears

to be mediuu grained.. It is rough}y circular in outline and.

has a diameter of about four inches.

conclu.sionst tr'rorn a petrographic study of the peb-
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bles ít is evident that the conglomerate, and consequentl¡r íts

pebbles, have been highly stretched or sheared. but not other-

wise altered" The larger quartz grains all exhÍbit strong

strai¡ shadows ancl are often granulated." The biotite f lakes

in most speeimens have been oriented in the direction of elong-

ation of the pehbles and- they flow around. the larger grains"

the f ine-grained quattz, b€ing free from strain shadovrsu ßay

have re-crystall-ized. under presÊure subsequent to or at the

tinre of sheaxing. This would accou¡t for the suall graine of

quartz emþaying the feld.spar graias. The n:uscovite present



ín most speciueins as snalI flakee is scattered. throughout

most sectiorrs, ofteir oriented in the d.irection of pebble

e longatiou, ancl is theref ore assumed. to be of seccnd.ary ori-
giri, posËiìlIy also devel-oped at the tine of shearing.

It was noted that the eolour of tire pebble speci-

nens from Rodr¡ac T,ake and from Si.ck1e Lake is distinctive o

.A's these localities are 20 niles apart it is assumed. that the

pebb}es came from d,ifferent souree rocks" The pebbles have

been so crushed by stretching of the conglomerate that no

microscopic difference between the pink and grey is evident,

The writer believes that most cf the large grains

of feldspar are prcphyroblasts " They usually have good cry-

stal form despite tTre fact that the quartz is strained and

granulated, é.1so, these erystals often contain inelusioss of

fine-grained qu.artz" The inclusions are rouaded and. have ir-
regular d.istribution" I¡flren the feldspars crystallized under

pr€ssure the quartz present in the vieinity may have been in-
cluded. in the crystaS.s f ormed. arouncl it"

As the carbonate rnineral is present in nearJ-y all
the pebbles, re$a.rdless of the ir rocli tyæ, the r,vriter be Lieves

titat it vtas introdueed. af ter the pebbles rrere emplaced in the

conglomerate. Supporting this conctrusion is the fact that the

carbonate occurs interstitially in all specimens and. appears

to ]rave been intrcd.uced after the shearing and. stretching of

the conglomerate "

Zircons are very searse in the pebbles and the onl;r

ind ication of them in thin section is the 'pre sence of pIe o-
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chroic halos in the biotite.

The quartzÍte pebble s weather to a uniform grey or

pink colour and. in places the larger grains of feldspar and

quartz r¡reather out and. resemble phenocrysts. Ilence it ie

beLie-¡ed by the writer that the peÌrbJ.e types d.escriired TTEcro-

seopicallJ' by Allan (foae) and f'awley (f 0+0¡ as felsites,
rhyolite porphyry and many arlcoses üiay actually be classed,

together witir the quart,zites. Tn any case none of the sec-

tions of specimens gathered by the writer or provided by the

Ilanitoba }tines Branch have the compositíon of an acid.ie

extrusive rcck.

Iitholcgy 0f The }Iatr ix
GeneJal Slq,tementj The weathered surface of the

matr ix has been d.escr ibed. und.er the general description of

the Sickle series in Chapter IT. Tts generaL appearanee will-

theref ore not be de alt Y¿ i th in thiç sect iofl "

A rnperoscopíc examination of the fresh surface re-

veaLs Iittle informaticn, ït is dark grey in colour and very

f Íne grained. A fev¡ medium-sized quartz grains can be id.ent-

ified and the whoLe surface presents a silieeous appearaüce'

but no other minerals can be reeogtrized." The roek is schist-

ose in a directÍcn corresponding w ith the strike of the con-

glonerate and breaks easily along the planes of schistosity'
In so ne p1a ee s, part i.cu lar 1y around- the pebb le s, the ret tr ix

has altered to phylLite that is extrenely fine-grained and

has a dull lustre.
Or¡e specimen was collected. near the top of the c6fi-
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glotnerate where pebbles were relatively rare" Souoe quartz

appears to be re-erystallized. but it is otnerwise the sane as

the other matrix specimens"

Uicroscopically the rock consists essentially of

round-ed and fragmental grains of qaart'z and, less conmonJ.yu

oligoclase in a ground.mass of sericite. The serieite is esti-
mated to comprise õ8 Ber cent, the quartz 48 per cent, and'

the oligoclase 10 per cent. the serícite is extre'me }y f ise

gralned and can oni-y be resolved. under a magnification of 450

diameters. The qu-attz and feldspar graics vary greatly in
si.ze oi¡er the ent ire s lid,e . In some pla ce s f racture s in the

quartz gxains are f iLled with serieite. All the quartz grains

shol¡r moderate strais shad.ows' Anhedral magnetite is present

in the groundruass and forms atoout one per eent of the matrix.

Greenish brown biotite occurs rarely in small. ftrakes in the

grou.nd.masso ft is f ound particularly around. the larger frag-

ments but forms no more than a trace.

A trace of gralrular epídote is present in a f ew.

places in the groundrnass" A red,d.ish opaque stain appeals in

the quartz and mica" Thls was o'o,served. on the weathered euf-

f aee ando as mentioned above, is believed to be iron oxíd'e.

T,ineat ion in the slid'e s is not pronounced bgt the

Iong exes of the quarts in tire plane of the thin sections tend

to have a common orientation whieh is apparent und.er a low

poïre r legs .

A specir¡en eollected near the top of the conglomer-

ate is sinilar to the others except tirat ihe lic¡eation of the
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quartz and mica is slightly more pronounced. and. a fe¡,v more

quartz grains are evident. The rock has the compositio¡r of

an arkose but the writer believes that it could be more aecur-

ately named. oa a mineralogieal ha"sis and has given it the terro

quartz- ser ic ite-oligoclase schist "

Congl_t¡sþç_s¡ the sericite-fiIled fractures in the

strained quartz indicate that the sericite üay have developed.

as a result of stretehing of the coaglorrreraten

Heavy Accessory MineraSs

-4C*

Crushing, Sslee4_Lng.L_Pa4nisg: The size of the sample

taken for erushing ranged from.150 to 200 grams in weight.

Each sanple uias broken to about a quarter inch Éize in a javl

crusher and finer crushiug was done in the l,Iines Sranch pulver-

izer. this r¡achine consists of two circular disks which may

be set so that they are ontry a fraction of a nilllmeter apart'

One of the d.isks has a shalloi,v hoLlow in the centre and rot-
ates at a high speed.; the cther is solid and stationary" The

crushed. rock fragrnents are d.ropped into the hollo¡r in the d.isk

through a funnel arrangement" tentrífugal force throws the

material ou-r, of the hollow and- the rotating motion of one d-isk

against tire other pulls the fragments apart. The setting of

the distance between the d.isks may be ad.justed thu-s varying

the resulting particle slze. The rp,terial was put through the

pulverizer f our or f iYe times and. Screened. af ter each time "

No attempt was made to erush the sample to an equal fineness

at once for such a. process would result in an unnecessarily

Laboratory 1,[ethod.s Of se paration



high amount of rock f lour"

Tt was thought that the pu1-r'evLzer might possibly

destroy euhedral crystatrs which might be present so an

experiment rvas carried out to determine aay rounding effect
tlre pulvexlzer might have. A 500 gram speciuea of granite
y\tas crushed. in a jaw crusher and. then split into tv;o equaL

parts. One part was ground. in the'pulverizer to pass au 80

¡nesh sereen; the other was crushed. in a diamond. mortar to

avoid asy griud.iug motion" The zircons were then separated

and. mounted. in a manner describeC below" A study of the ziv'
conq obtained by these two methods sho'¡eed no d.ifferences in

their crystal form" I'igs" I and 10 show the zircons that

have been obtained by the two different methods"

?he f ineness to which the sample must be crushed

de pends, of course, on the graín size of ti:.e tock" The spec i-
meÐs dealt with in this problera appear to be mor¡o*mineral

when crushed to pass through an 8O-mesh screen" This size

was conseqliently used throughout the v,¡ork. The samples were

repeated]y crushed. until they would completely pass aE 80-

mesh Êcr'€€zte This involved., however, the prod.uction of some

roek f Lour o

The rock flour, and the greatest part of the light-

er minerals such as qtiartz and. feldspar, were removed by PaE-

n ing" ,t Brazilian-type mlner rs pan nas constructed by the

laboratory technician for this purpose. This pan has a coa-

ieal shape, A2 incires across at the top, r.vith the angle at

tTre apex being 120 d.egrees' It was constructed of copper
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sheeting and, as the circul-ar mot.ri.on of the water os¡ the in*
side raust be unrestricted, it was cbromÍum-pIated. on the in-
side tc give a perfeetly smooth surface.

lll3'en vrrater vcas ad.ded to the crushed specimen most

of the rosk f lour v,¡ent i¡to suspension and could be poured.

off by a process of decar¡tatioÐu This rïaÊ re peated three or

four tines u¡¡til the deeanted v¡ates was elear. A.slow sTuirl-

ing naotion was then apptied. with fresh water causing the

heavier mineraLs to settle at the apex of the cone with the

lighter oses on top. These lighter minerals were then seooped

off and the proces-q repeatec several tines until onry a f,ew

grams reraained in the apex. This portion then consisted. of

the heavy mineraSs and. a minor part of the light ones. This
sampJ.e was then careful1y poured ieto a f ilter funnelu allowed

to d.raÍn, a¡d dried. over a hot plate at a ternperature not ex-

eeedíng 300 d.egreee Co

The samples stud.íed. in this inve stigatíon conta iu

very little bistite or chlarite so it viras not corlsid.ered neces-

sary to bauerLtize then bef ore ru-nning through the heav¡r liquid"
Baueritization consists of hoiling in coEcentrated. HCI for half
an hou.r to bleach the biotite torrbaueritetto thus lovtering its
specific gravity so that it will float in a heavy liquid." This

process is only nec€ssary when biotite or chloriûe ie abund.*

ant and. the heavy liquid used d-oes not have specific gravity

higher than 5"1.

i',fag4etgl Se para.tj.on:_ The grains o1¡ta ined as a result

of panning were divided. ínto three portions; hiehly magnetic,

mocierately to v¡eakl;r*magnetic, and non-me,gnetic" This was
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dor¡e with the use of a permanent magnet anð- a strong eleetro-
magne t 

"

All the grains were spre acl into a mono-mineral

layer on a large sheet of paper. À permanen'u magnet couered

by a pieee of paper was then passecl slowly over all parts of

the sheet about half an inch above the grains. the strongly
magnetic grains attached themselves to the paper. or the magnet

and v¡ere then easily removed" This portion consists chiefly
of magne t ite which is eoüunon in thin se ct ions. Stee I f ilings
from the pulveyize-t were also renoved. here. This portion was

b o tt ]e ci and labe ] le d..

The moderately to wealcly-magnetic grains $reïe then

separated from the renrainder .by bringing the sample rr¡ithin a

quarter of an inch of the poles of the eleetromagnet with a
sheet of pap€r ineerted between the poles and- the sampleo

3,11 other rninerals with anJr magnetíc propesties lryere drawn

of f in this porti on anel also bottled. and labelLed'

The remaining portion was then put through the

heavy liquid. to separate the zlrcons fron the other non-

aagnet ic r,tinerals n

IIgavy l3_quid Separation; Two heavy liquids commonly

used as med.ia f or specif ic gravity separat ion of niinerals

were obtainable in the laboratory where tbis rn'ork was carried

out; bronoform (C¡ærf ) whose specific gravity ranges up to

2"89sand clerici solution (tfiatfium mallonate and thallium

f orrnalg ) whose specif ic gravity ranges up to 4" 1" As the

r¡vr iter r,Eished to isolate zircons (specif ic gravity 4'68 to

4,7Q ) cleriei solu-tion -vras usecl f or all samples *



No centriíuge sÊparator be ing availabreugravity
se paration v';as used^' Abou.t 15b GoGo rs of clerici solution
rvith a speeific gravity of 3,?5 vreïe poured. into a separ*
atory funner with a total câpacity of about 3.85 coc. rso

The funnel consisted of ore main chanrber which tapered to
a pofnt at the bottom and. haci one stop cock belor¡r this cham-

bern The non-magnetic grains T'iere pourecl into this funne 1,

shaken thoroughlyrancl arrowed. to stand. for rb minutes" Thie
pr oce ss was re pea te d. f our t ime s u .&f ter the f ourth t ime the
clerici sorution was alIowed. to stand. u.ntiL tkre solution in
the main ehaaber \¡ias clearrth.e graÍns being concentrated at
the top and bottom of the lio.uid., The he avy graíns vrhich

sank to the botton rryere then carefullJ/ draineci off into a

suction filter by opening the stop cocko care was taken in
closing the stop cock as lighter grains tend to be pulled dor¡¡n

throu.gh the liquid vshen it begins to d.rain out ttie botton"
The clerici solution was collected in a suction

filter bottle in its purè for&n This bottle y{as replaced_by
another when the graÍns and the f ilter paper vüere v¡ashed. rïith
distilled vvateruand the d iluted. elerici solution r¡¿as later
Te coacentrated.,

The grains were then vuashed thorou.ghly in a conieaL
filter paper and concentrated at its apex" The fij_ter paper

v¿ith the grains !i;as then carefully d.ried. on a hot plate at a

teuperatu-re not exceed ing 100 de grees cu The grains vreïe then
bottled and. labelled.

The sam. proced-r:.re was earried- out for the lighter
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fraction vlhich remained on the top of the heavy liquid. and

they tr'iere similarly t,ottled and" labe1Ied.,

Gravitational separation is ineff icient compared-

r'¡ith eentrii'uging " Tyler and- lrarscren (t9rv, p,B ) estimate that
66 per cent of the heav¡r- minerals are lost in the light frac-
tionrthus making gravitationaL separation onJy 34 per cent

effÍeiento
Ps-qgane_ryt _¡igggtitie¡ The zivcons !rere mounted along

vuith other nnineral-s that came down in the clerici. solution"
The value of hand pieking the zireons was not consid,ered.

suf f ic ient to v¡arrant the t ine it r'¡ould re quire 
"

The heavy grains riere mounted. on glass sliq.es in
Canad-a balsam. This rrvas accomplished. ae follows:.*, moclerate

layer of bal$aln uias spreacl on a glass slid.e and. heated. on a
hot plate at 150 degrees C. until it becane rrtaek¡/tto The

slide r/as then removed. from the hot plate anð- allov¡ed to
coo1, trThen the balsa¡n hard.ened. the grains were poured. onto

the slid-e and. carefully spread on the balsam so that no grains
Tre re superimposed on otliers " The slide v¿as then placed on the

hot plate anduas the balsan melted.rth.e grains sank into it,
The cover glass uras imnred.iate 3y applied. The slio.e was then

renioved, from the hot plate and excess balsam rerrtoved. from the

slide with xyloJ-. Ît was labelled ancl f iled.,
Reconcentration of Heavy liquid: The diluted. cler-

JIH

ici solution i¡;as reconcentrated by heating very gently to
drive off the watev. The solution decomposes if boiled- and.

ghou.ld. not be heated. over B0 degrees Cu The 'water is driven



tff very easily
so hit ion sho uLd

minutes vritliout

and to ehange the gravity
never be heated. rnore than

running a specifie gravity
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The follovring Ís a trf Iov¡ she ettr of the proced-ure

used Ín this investigation for the concentration of heavy
minera ls 

"

Heavy ninerals and
Êome light minerals

I

Ðry (below tO0oC" )
I

0rÍginal sample
I

Jaw c,rusher

Cru.sh in pulver izey to IOO/"-8A
I

PermaneE-{, magnet se paration

Ë trong ly røgne t ic f ra ct ion
I

ltiLe in labelled bottle

Pan

llod-erate ly-weak1¡r
magn e ti c

I

tr'i le in labe lled.
bottle

Boek f lou-r and most
1 ight mine ra ls

I

Ð i s card.

aon-magnetic fraction
I

E lec tromagnetic separat ion

Heavy fraction
I

Ðr¡'(beIovr100oC" )
I

l:Iount is Canada
balsas

I

Fi le

If on -magne tic
f ract ion

I
Clericí
s o lut ion

light f ract iou
I

Dry(be iow 10ooc. )
II'ile in labelt-

ed bottle



SSngraJ Stalgme"p'L; The following section is de-

voted to a description of the zircons found in the various

cong lornerate pebb le s and rnatrÍxu

The term tlmalacon¡r will be used in accordance with

the usage of Tyle'rul,"rfarsdenuGrout uand- Thiel (tOaO, p"144I)"

Tt is characterized- by abnormally weak birefringenceuciull 1us-

tre and a c loud"y altere d appearance. The lov; b irefr ingence

(first order grey to yellow) i= especially d-iagnostic as

all other zLrcons have a birefringence ranging from second. to

fourth ord.er" They are eolourless to pale dirty yellow and-

many contain d.ust-like inclusions.

ff heated. properS-y malacon may change t,o z ircor¡

v¡ith typical characteristics. Therefore it nay be a hydrated

form of normal ziteon" Jlov;ever it has been found. in dykes

cu.tt ing metamorphosed sedlments that contain only zircons of

norrnal birefringence ( see TylerrMarsdenrGrou-tuand Thiel, 19400

p,1444)" This suggests that there must be a difference in

chemical composition" they may occur as bor'ders ort zLveons of

rormal birefringence" this is the most cormon occurrence

of malacon found in this investigation"

As no pleochroism':vas noted ín any of the zLrcons,

no hyac inth type is be lieved to be pre sent ' Hov¡ever the bi-

refringence of nearly all grains varies from tliird to f ourth

ordero

i,fost of the grains are colourless and sone shornr a

f a int ye lIow ish t in t" This J¡e lIov¡ eo lour ftøy be due to iron

z tt " .nrype " "r";t;;" 
tongromerate



oxîde stain on the crystar or to the thicþkness of the grain"

. The zircons are extremely c1oud.ed. under ord,inary

transmitted light and the condenser lens must be inserted- in
the microscope in orc-er to see such tirings as colour, zonLng

ancl incrusions. This clotrdiness may be d.ue to fractures,
zon ing, gr minute in c l-us ions o }Iany of ihe f rac ture s may have

f orme d during the crus?ring of the rock sample"

the dark, c lcu-cle dufuzzy a ppearance of the z ircons
has made it iurpossibre to take photomicrographs which v¡ould.

show the d.esired eharacteristics, rnsteadra series of gz

camera lucida drar¡in$s (x roo ) nave been pre pared. " The y are

includ.ed in f ig" 15 (in poeket)" The characteristics of tjre

zLtcons from each sample studied. are arso suümarLzed. hereu

along i¡¡ith the petrographic classif ication of the specimen"

Characteristica that are present in a specimen but are extrerne-

ly rare are not considerect d.iagnostic and have not leeen in-
cluCed in the su.mmary f or the spee imen " Such characteristics
nÍllrhoweverrbe mentioned in tire written description,

T.he erystal f orm of all zlycons, exce pt as otherviise

ment ioned., is characteristicall¡' simple and consists of a simple

prism usually ternrinated by a pyraärind..

A descripticn of the zircons from each rock examin-

ed is given below. 1{o attempt was made to crush al} the rocks

examined in thin section" Only those lvhich bore a Ìnacroscopic

s iari iar ity to some ac id ic rock type in the T,ynn-3arr ington

Lakes area and íor vvhich a suf'f icient weight cf sample could

be obtaineC v¡ere crushed." The zirccns from pebble t,¡rpes of
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similar lithology and. locality are identical" Hence zircons

from each rock typeorather than those fronr indívidual spec-

imen s tu i11 be de scr ibed,

Quartzite Febbles (Ro.iriac T¿ke); Zitcons from this
rock type are rare but those pre se nt are typ ic ally mod.erate Iy

e lon gate w ith an aï e rage length-w i dth rat ic of ab out 2: 1.

They are extremely cloud.ed and almost opaque under ord.inary

transmitted, light" f'trith a condenser lens in the microscope

they are colourless but may have a sJ-iglet yellowish tint that

appeers to be an exterhal staino possibly tr'eZ0õ ' By ref lected

light the zircons aïe noney ye1low " Ito euhed,ral crystals are

present, lhe general crystal outline is usually recognizable

bu-t the interf ac ial ed.ges are rcund.ed., Some grains are almost

oval in shape. liost of the zlreons are zoned. with zona!

angles being sharp and angular Ln eontrast to the rounded

crystal edges, The entiie zircon may be zoned or a central

unzoned. core may be present. Tnclusions are rare but the

follovuing types oceur: (f) rounded to irregu.lar,opaque inclu-

s ions; (Z ) colourle ss¡rlcicular crystals in random arrangenrant "

The f aces of the zlvcon crystals a.re usuall¡r slightly corr-

oded and f ractured, f t is po ss ib le that mu-ch of this frac-

turing is due to crushing in the preparation of the saniple "

Interference colours are of the third. orderu Rims of maLacon

f ound. on three of the grains exanined. (¡'ig' fS) are character-

ized by birefringence of lov¡ first order" These rims are

found- on slightly rounC-ed.,zoned grains and completely enclose

soÌ?E grains. The rounding of the core is interpretted. as
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evidence tirat the malacon Ìras f ormed as a re sult of second-

ary grovu th"

Qqartzite Pebbles (siekte 1eke); The zircon eon-

tent f rcm th.e se pebb le s is lovr, they are motle tate Iy e tong-

ate with a length-width ratio (eå¡ 1) slightly higher than

that of the zircons from the Rodmac lake quartzLte pebbles,

Ilere again they are extremely c l-ouCed. ancl almcst opaorù:e uncler

ordinary transmitted 1ight. fiiost grains are colourless rvhen

viev'ied rvith a condenser lens in tÌre rnicroscope but some show

a slight yellorvish tint" 3y reflected light tne zircons are

honey yellow. No euheclral cryotals are present and many of

the grains.are completely rounded and. oval-shaped." A few

rrere seen to have a rough crystal outline wi th we ll rouded.

interf ac ial ed.gesn No distinct zones lvere obseryed in any of

the z ircons, and- althor,tgh it i s poss ible that the cloridiness

may have obscured the zoning, it is considered that the

d ist inct varie ty f ound in the Rod,mac lalce qìf,artzite pebb les

is not present. Inc lus ions are rare butrro;he re pre sentrthe

f ollowing types are f ound.: (1) colourless,ac ieularrLtnoriented-

inclusions1' (2) opaqueu irregularly shaped inclusions. Crystal
faces on some grains are slightly corroded ancl most grains are

f racfured " Tn terf e rence colour s are of the mid-d Ie third
ord.e rr-but two zircon grains were olrserved to be complete ly
surrounded by n:alacon rims having a low f irst order biref-
r inge nce (tr'ig. tS ). Because tire inner portions of the grains

are rcunded roore than the rimsu it is inferred. that tire rims

are a Tesult of secondary growth'



t Z Lx con s are cormion

in this rock type and. are moderately elongate v¡ith an average
length-'r; id.th rat io of z: 1" some of tire euhe drar type s have
a ratic of 3:1 but these are uncommon. Nearl;r all are clouded
and the condenser lens of the mieroscope must be used to
examine them" They are colouress or very pale yellowish
when viewed with transmitted right. By reflected light the
zirccns are pale ye1low, Euhedral crystals aïe extremel¡r
rare and are maånly the simple pyramid and prism type (Fig"$)
but some crystals are terrninated by a straight rine which
may represent a basal pinaeoid" The majority of the zircons
present are cf subhedral formn The general_"crysta1 shape is
present but the crJ¡stal ed.ges aïe rounded. ancl crysial faces
are slightry irregular. completely rounded grains are rarely
present. Zoning is characteristie Ln nearl)¡ a1l zirconso
The zones follow the external cr¡rsta1 f orm and exhibit
sharp angles" lnclusions are common and. are of the foll-or¿,¡-

ing types: (1) colourless to reddishrsmall,acicular inclu-
s icns "of ten rougirllr al igned. w ith the ir long axis paralrel to
tne c-axis of the zLrcon; (z) opaquerrounced. to irregutar
incrusicns showing no preferred- orientation" The crystal
f ace s are usua11¡r smooth and shorq littre fracturing" Tnter-
f ere nce cclours are cf the third order. liian y eyystals have

a dark clou"dy core surrcunded by a narrorJ malacon rim (¡ig.
15)" These rims,altnoi-rgh forrnir¡g d.istinct externar faces

and- anglesroften enclose a rcunded darkex core" The cores

may have forrned- and. been rounded prior to il:e f ormation of
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the malacon v¡hich is considered by tirelvriter to be second.ary"

Gran ite Febblee (Bo'lnac-ï,ake ) z ZLrcons, are abundant

in these pebbres. Most are moderately elongate witn an âv€-
rage length-vridtir ratio srightly in excess of 2:1. rn one

sample two very e longate zive ons !'rer€ noted. The ir rengtlr-
r';idth ratio is a$t]-. Thu zircons are so croudeo as to appear

a lmo st opaque uncler orc inary transmiited. light; the conden-

ser lens nnist be used in the microscolre " lhe gra ins aïe

coï$nonly colourlessr'bu-t the faint ye11oi.;ish tint noted in
those from the quartzite pebbIes is often present, B¡r

reflected right the zircons are pale yel}ow. zircons of
euhedral form are present but rare" The majority aïe sub-

hedral in f orm an.J crystaÌs show a siight rcund.ing of inter-
f ac ial ed.ges " A few complete t¡r rounded gra ins are present.

s light1]¡ rcund.ed crystal edge s nay ind.icate a sliglit anount

oî Êesorpticn if the gra.ins iivere crystallized. from a rftagrgo

The crystal f orm is a simple prism and pyramid. l',¡ith a basal

pinacc id be ing rarely preËent " ¡\bout ìra1f the grains are

zoned. ffhen piesentrtllis characteristic is very d-istinct
even though the crystals may be rounded. lhose grains tha$

are euhedraL have zones following the external- cr¡zs1¿1 form*

Zivcons from several specimens \:iere obseryed. to contain dark-

er central cores,although the içiroIe crystal is stitl optic-
ally continuous ancl o-uherwise uniform. these are illustrated.
in I'ig. 15 ( spe cimen s P-3-49 and. B- 14-49) " Some z iyccns from

speci¡ren ?-15-49 have a zones exterior around a cen'rral un-

zone| core (tr'ig" 15). Tnclusions are coüimon in most zlycofiso

The types are; (1) small,transparent,acicular inclusi:ns,
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sorfle of *hich are oriented w ith the ir long d. irect ion paralle1

to the c-axis of t¡re zivcon. (2 ) rounded inc lusions, some

c olcurless and sìome opaque " So¡ne of these ma;', be gas blibbles.

tr'ace s of zirccn crystals are generally smooth but many grains

are f ractured" lfiterf erence co lours are of tire third orC.er

in most grains but some zi¡:cons of lolv first order biref-

ringence were observed. Ln three specimensn These have a simple

crystal for¡o that appears clouded. and corroded; they are mal-

acon grains, Several of the noxnøI zitcon crystaÊs are Surr-

ounded by malacon rims that have low first order interference

colourS and, are rflore cloud-ed than the interior of the crystal.

They cornpletely envelope the clearer interior of the grains

but oecur onl¡r around. the ends of the others " The zones

c onf ora v; ith ihe crystalline outline of the inter iors and'

ave illustrated. in Fig" 15 und.er specimen P'2-49"

Gran ite Pebble-s (siekle lake I I zLrcons are corullon

in Siclile lake granite pebbles" They are moderately elongate

but aTe slightly longer than thcse from ti:e granite pebbles

of Ë odmac T,ake . The aveTage le ngth-lv idth tat i o of the se is

3:1. One crystal v;ith a ratio of 5l1was observ=d". This

grain is illustrated in Fig.15. lvlost of the zircons are

clcr;"dy and dark but some clear ones are pres€flt" ?he dark-

ness of the grains is believed. by the writer to be due,at

least in part, to tSre high degree of zoning f ound in most

crystals. l,iost of the grains aTe c olourless v iewed' by tran s-

mitted- light but a f aLnt irregular ye llov;ish t int is present

in Some " By ref l-ectecl liglit the gra.ins are ÈEIe yellov';ish"
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The crystal f orm ís euhedral to ve ry sligh-ulJ, round.ed. and.

the crystals consist of simple prisms and pyramids,som of
to¡hich are terminated. by basal pinacoids o ,/,oned crystals
are coamon anc. unzoned zLreons are raïe1¡r present, The

entire crystals are usuarly sharply zoned but in some þrains
an unzoned- interior is surrou-nd.ed. by a zoneð. rim" lnclusions
are coinmon and the f o110wing types are p::esent: (1) col0url_ess,
acicular crystals,scme of which are oriented v¡ith their long
axis parallel to the c-axis of the zLrcon; (z) opaqueru@-

orie nted., rectangular to iruegularI¡r shaped. inc lus icss "

crystal faces are usually smooth but some appear slightly
corrod.ed" Idost of tire grains are slightly f ractured " The

interference colours of the zLxconß are niiddle third ord.er
rq'ith the exception of some extreme ry rare malacon grains
that are anh.edral in formu Rarely a normal zircon is en-
c losed by a tl:in border of malacon complete I¡, enc ircling the
grain" All sucir grains have a crystalrine core ancl a con-

f ormab Ie bord.e r and it has no t bee r¡ f ound po ss ible to
ascertain whetner or not the border is a secondary growth"

Granite Pebbre -fnarph laae \: onry a fevr zircons
vüere observed in this specimen " They are mod_e rate ly e rong-
ate with an average lengtir-wídth ratio of slightly ojrer p¡ l.
Viev;ed by transmitted. light the¡, ¿ys extre rne ly clou.d,eci but
cclourless. By refl-ected light they are pare yellowish" trio

euhed.ral grains are present" l,lost zircons are subhedral
ln¡ ith rou.ndecl interf'ac ial edge s ancL sligþtly irregular faces o

some completely rounded grains are present" l{o crystals are
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zoned. and- ro cores are present' fnclusions are common and-

are of the follovring typesl (f) colourlessracicular,unor-
ientecl crystals; (2 ) opaqueu irregularly shaped, inclusions"
Crystal faces are slightly corrod-ed. and fractured.. The

interfer€nce colours of the zircons are middre third. orderu

1'To bord.ers or secondary growths yJere observed"

z Zirccns are coË1Íton in the

matr ix. i'iost are moclerately elongate vvith a length-width
ratic of about 2:1. Stubby crystals (Ieägth-i,rid.th ratio $:l)
axe rare J-y pre sent. They ars highly clouded but, viev¿ed with
the condenser lens in the raicrosccpe rare u-suaÌly colourless"

Rare ly a ye1low-orange tint was olcserved.. By ref lected

light the ziyòons are pale ye l}ow" fdo euhed.ral crystals
are presen'uranå although the general crystal outline nay be

recognizeCuthe interfacial edges are round.ed and the faces

are often slightl¡r irregular" Zones ave common and d-istinct,

and occlir througirout the entire zLrcon in sone instances bgt

f orm only a border around a eentral unzoned core in oþ'hers.

lnclusions are rare but the following types occur: (1) smalI,

colourless,acicular,unoriented crystals; (2) irregularropaque

inclusions, I'aces of zireons are slightly corrod.ed and frae*
turing is uncorrnon" Tnterference colours are of the third
order. Srø11 malac on rims are of ten present on the ends of

zLveon crystalsn SmaLl secondary outgrowths occur on most

grains" They are usually in the f orm of pyramids gro'!ïing out

from the zlrcom at right angles to the principal axis of the

parent crystals,but they may grovr out from any f ace. 'Ihese
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are illustrated. in f ig.15 . Zoned" rims around. slightly
round.ed interiors are interpretted. as hav Lng f orrned. es a

result of later or seeondary growti:.

Siekle Sediments (Pickle T,ake ): One specimen of

the Sickle seCiments taken just above the conglomerate hae

a high zireon content" These z'arcons are typically moder-

ately elongate with a length-wicith ratio of 2f:1. I,,[ost

of t]:em are clouded and. color-lrless when viewed. by trans-

mitted. light but some have a slight ye IIov;ish tin t. All
grai n s are pale ye 1.Iow in ref Ie cte d light, Eu.hed ral crysta ls

are extremely rare,most grains being snbhedral to rounded in

form. Completely zoned crystals are absent but some grains

possess a zoned border enclosing an unzoned. interior" Some

zireons ller€ observed to have'a d.arker central ccïe surrounded

by an unzoired rim. The se are i llustrated in I'ig. 15 " .è,11

grains are slightly corroded and fractured., Sirefringence

i s cf the tliir d ord"er in all the z irc on s. j'Ton e of ti:e

grains contaiR inclusionso

Conclusicnq: The rnost noteable fact to result
f rom the stud.y thus far is the cl-if f erence in the zircons

f rom pebble s f rom Bodmac Tralce and f rom Siclcle lake " The exact

d.ifferences cen read.ily be seen by examining the camera luc-

id.a ,C.rawings (¡iC.fn) and ref ering to the zircon clescriptiond.

Brief Iy, tne zircons f rom the ç1u.art zite pebbles from Roå.mac

lake are characteristically zoned vrhereas those f rom the ,

Sickle lake quartzite pebbles are unzoned or show hazy,ill-

defined. zones" The zLte,cns from the EoCmac lake granite



pebbIes are,in general,subhedrar to anhed.ral and some possess

d.arker centraL coT€so Those from tne sickre l,ake granite
pebbles are euhEdral to subhedral in form and tend to
possess nlore distinct zofl€s" This fact supports the conclusion
made earrierubased ou the d.if ference in the co lour of the

pebbles from the two localitiesuthat the pebbles in the

conglornerate at the t¡,vo locarities are not d.erived. from the

same rock"

This is tire onry conc rus ion that the wr iter d.raws

from the viork thus far but a further examination of the zLtcon

characteristics is mace und-er rrÐiscussion of Fesulter " This
includes a stud.y of all the z ircons e:canined f rom all pebbles

and other acidic rocks in the âÍ€âo
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TETROTÐGY OF SOIIE ACTÐTC ROCKS OF ÎTIE AREÀ

ffiethods Of Sampling fn the 3'ield

t ion it wás hoped that this stud-y might shoi-* soir€ correlation

betv;een the congio*.rate pebbles and. some of the old.er acidie

rocks in the area" i,fost of the atea has been mapped by

ilian i toba Government ge ologist s and sample s of most of the

rcck types are cn f ile in the lfanitoba llines Branch offices,
The writer was gíuen access to these files and atl specimens

bear Lng any macroscopic reseniblance to pehble types in the

conglcmerate were reirioved for further study. The specimen

nu-mbers vJere placed on a map shovring the rock body from v'¡hich

they cane and any specimens vuhich ,,{ere knor¡n to be def inite-
1¡. younger than the Siôkfe series r¡vere discarded." The re-
maÍnder were f iled" f or thin sec tion and. heavy ¡rineral study.

The acccmponyinå map (pig.f ) shows the location cf the spee-

imens studied"

thology

Geqeral Stateile-lll: As e aeh spec lmen re pre sents an

entire rock type it i.s obvious that a detailed. discussion of

the pe tr ography of the varicus roclc type s is ' !ßpg ss iir Ie 
"

Also, it vras not considered necessary as this thesis chief ly
ccncerns the petrography of the Sickle conglomerate. the

petrography of the cther ac idic rocks of tire a.Tea is examined.

only f or corre lativ€ pìirpo$es " This correlation uas app-

voached chiefly by a stud-y of zlrcon graLns ratJrer t'han th.in

eect ion rnethoC,s" ConsequentlJ' the thin sect ions v'¡ere stud ied

General Statement3 iLs rias stated in the introduc-

CH$,PTEA TT
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v/ ith trvc objectives in raind: (r) to d-etermine the
present rather than to accu.rate ry d-etermine the ir
i ps; (2 ) to d.e termine whetirer the s pecimens are of
or sedimentary origin"

Gran ites: r'our of the specimens 
'uirose locations

are shorn¡n on the map are from ac id ic igneou.s bod ies :

B-65-48, e-ZSA-4gp .å- !Zg-4Be and. B ^ZZ-48.
specimen E-63-48 is a fine-grained. pink biotite

granite bearing some üacroscopic resemblance to the pinkish
grab it ic type pebble s f ound at S ickle lake " .å mi croscopie
examination of trris type shows the rock to be hypautornor_
phic granurar in texture and to contain roughly 5b per cent
microcliner2S per cent quartzrlS per cent orthocraserand-
minor amou"nts of kaolinr-biotite and magnetite. As nc trace
of mierocline ferdspar is present in any oî the eonglomerate
pebbles"a correration ii?ith this type is improbabre and hence
the thin secticn was not stud.ied in any ð.etail. suffice it
to say f or purposes of la1.er zLvccn classif ication, that the
roek is typically granitic in both texture and mineral comp-
ositiono

specimen c-zsg-49 oecurÊ as an inclusion in a basic
intrus ive body, Trii cïoscopically i t sholvs a marke d re semb_

lance to the granitic pebble frcm Ralph rake, rt is a

med.ium-grained rock shorvieg z0 tc g0 per cent quartz" some

larger greJ felc,spar erystals give the rock a srightly por-
phyr it ic appearance " Abcut f ive pe r ceirt b ict ite and. horn-
blende can be geen"

minerals

re lationsh¡
igneous



MicroscopÍcaIIy this Épecimen has a hypautomorphic
granular texture. A Rosüwa1 anal¡rs!s shov,/s it to consist of
ande sine 25 per cent, orthociase 4? per cent, cr,u.aït z r7 per

centrbiotite 6 per centrhornblenc.e 4 per cent and. a ruinor
amount of nagnetite. The f eldspars are mocìerately kaolin-
Ízedo some of tlie biotite occurs as rims around. the horn-
blende anci may be seccndary. x;iost of tlie biotite rf or lack
of evid'ence to the contrary, is considere Cr' primary" The biotite
and. bornblende occu-r in the interstices of the qu.art z and

f e 1o s par grain s. No zircon s yve re seen in tli is se c t ion ,

Accorcing to Grout (torz, p.b0 ) tni s rocl:; is a qu.artz r¿onzon ite "
spec iinens .d{-rt¿9-.19 anci B -72-48 E€re both examined

f or the ir Eracroscopic similarity to grey biotite grar:ite
pebbres found at Rodnac lake. Both are right grey¡f íne
graLned and contain some biot ite although tÏ:.e biot ite eontent
here is sligl-.itIy high.er than in the pebbles, An estimation
of amount is given in the microscopic C.escription fol1ov¡ing"
Tnd ivid.ual quart z gvains are more evident in these specimens

than in the pebbles.

Spe cimen B-72-48 has a. hypautorsorphic granu.Iar

texture ancl ite coaposition is est imated. to be: origoclase
50 per eentrqtattz 20 per c€ntuortboclase L5 peï centrbioiite
4 pe r centrliornblende 4 per cent anc minor amounts of @g-

iteti'Leuerpatite repic.oterand- a carbonate mineïal, r'elclspars
a.re n:ocLer'ately kaolin izecl" Quartz and f erc"spa.r f orm the

. main part of the rock lr ith the other mii:eral-s occurring in
their isterstic€su Accorc-ing to Grou.t (rg¡erÞ,s0) tnis rock
is a granodiosite.
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in textr¡-re and its mineral corípositicn is estin:ated to be:
ortlroclase 4E per cent,origoclase 20 peï cent, quartz za per cent,
microcrine 5 per cent anct biotite D per cent. The feldspars
are srightly kaolin ized. .å, trase of chrorite occurs ae rims
arou,nd the biotite flakes and- is therefole believed to have

artered from the biotite" pleochroic halos n@y indicate the
pÏesenee of zixcons. The quart z and. f e laspars f or¡r th-e main

part of t?re rock r-; ith the other minerars occuïring Ln thé ir
interstices. Accorcling to Gror:.t (wsr¿s Þ!b0) this rock Ís
a gran ite,

Ç,luarjgites: The qu.artzite pebbres vu]:iose location
is shorvn on the acconìpanying map (rig.s) are all simiLar
in appearance and. are all members of the liiasekiøan series,
They resemble the greyish cluart zite conglome rate pebbles

exce pt tÏ"rat the porphyrolilasts or phenocr¡'sts f ounit_ in the
pebicres are lacking here" They are nediu:m to dark grey in
c olour, siliceous in appearance and. aphanitic but lv ith a trace
of b iotíte v¡hich gives the roek a $uggestion of banding"

Tvíicroscopicalry the rocks consist of rou-ghly Bb

per cent quartz and 10 to 15 peï cent biotite" lituscovite
is sometimes present. The quattz is fine graineduhas a
typical intergror';n textu.renand shov¡s minor strain shadou,s"

3 iot ite f ortls s¡:all gre en plate s and- is usually co¡centrated
in narroï,' bancìs. lr;uscovite rtih.en ¡,resentroccurs ct, ispersecr

throughout the e rtire section in sr¡râilraJ.igned i'laice s " There

are no particu.i-ar1¡r Cistinctive featu.res abou-t these qu.artzites,

spec imen iL-f'z9-48 is also hypautomcrphÍc granular
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idylosi3es ¡ this teri¡i is again used in conf oyrflance

w itli the ideas of ?laters ancr campbe 1l (roso ) ancÌ is a text-
u.ral classification that d.oes not ind-icate çhether the rock
was originalry igne ou-s or sed.imentary, Rocks crassed. here

T€sernbl-e the rnylonites an.i. the f iner-grainecl crushecl gran-
i te s f ound- as pebble s in the congloraerate . The ir occuïrence,
howevere indicate s that they vsere en:placed. as igne ous ïoekso

specirnen tr'-347-49 is fron a body of rock i'¡hich
occurs in the'riiaseki'ran series near \Ì:asekwan Ïø.ke" It forms
a r¡arrow band u conf ormable ';v ith the otller rnembers of the ser ie s,
and Ís believed by Fawley (r9so) to ue a sill-like body, rt
r¡ras te rmed I'felsite¡r in the f ieLd. The rock is grey in colour
with a purplish caste aRd resercble s the qu.artzite s anc m¡rf-

onites founc as pebbles in the conglomerateo rt is extremel¡r
f ine grainedo s ilice ous in appearance ancl shorir?Ë no lineation o

li[icroscopically the rock is estimated, to contain
50 pe,r cent quartz, J.5 per cent r¿icrocl-ine, J.5 per cent orig-
oelase, J.0 per eent orthoclase and minor amounts of biotite,
sericlte and. a carhonate n¡Lneral-o The texture is well ill-
ustrated in Ïig.11. The larger quartz fragments are often
markedl¡r fractured-" the nuscovíte for¡rs rong bands of
sn'al1 flalies and occurs tlrroughou-t the entire section. the

carbonate nineral occu.Ts interstitiall¡r and does not appear

to have been affected- by the movement so maJ¡ have been

introcl.rr.ced sribsequent to the nylon itization"
The other rnylcnite $pec!niensu^ii.-23-48 and A-16-48,

shoror rnore xe se mb lan ce t o the f ine r -gra ined gran it e pebb le s u
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They are medium to light grey in co.J.ouruf ine grained.rand. are

conposed. cïriefly of quart,zrfelcisparrelnd_ a minor amount of

aligned biotite. They have been described. by Bateman (194b )

as a sheared. granite gne issn .allan (rg¿e) nerieves thern tcr

be sills of granitic rock of pre-Sickle ã.g€o Their ayeal-

e xte n i is sr¡a1 l,
ir[icroscopicall¡' they have ty¡rical rr,ylon itic text-

ureso Specimen A-25-48 is estirm.tei- to contain 4b pgï cent

quart,zu4.5 p€r cent ortlioclaser4.per cent biotiter4 per cent

museoviterand" å trace of oligoclase and. kaolin, The rock

c ons ists of f ragmental quan'tz and. f elclspar grains in a f ine -
grained. paste or groundmass. of quartz and- miea. the c¿uartz

often occurs as crushed. lenses. Specimen A-16-48 is est*
Í¡nated to cont aLn 40 per cent quar tzua.,ç per cent muscovite,

1.0 pe r cent þ i of ite and chlor ite, and small amount s of nag-

neti te uzircon, anð, a carbonate riineral. The qu-artz occurs ag

f ragments or e longated- lenses in a grou:nd-mass of f ine-grained.

quartz and Ír¿scovite. lTo f eId-spars are present. the

car-oor¡ate mineral shows goocl cJ-eavage and does not appear

to Ïrave been affected. bgr the force rqhicla prodticed the myI-

onite.
Erllptivg ërecsia¡ .Ëvn eruptive breccia- Lies un-

c cnf ormably be low the conglomerate on the east sir.ore of Êick1e

T,alce , I'ig. 12 shorvs the contact of the se two r ocks , This

breccia is mentioned- b¡z Bateman (L9a,2rp.?91) in a footnote

to an article. Iie states that Ln a personal couununication

J "I)"Bateman d-eseribedL to him v¡hat appears to be a pre-Sickle

-o/-



-68-

\ :;

¡- ig" 
= 
LZ Pìrotograph of the

c ongtomerate-gran i tic rockcontact " The geological
hammer shows the scãIe"-



-6 9-
gran ite that passes uprïardÊ into a taLus-rike mass of ang-
ular blocks vr ith a sancly f illing, This materiar then graiLe s
upwards into basar siekle conglomerate contain ing bou.lciers
of the granite.

the local-ity described rras visited by the i¡.riter
and mapped in de tai 1" The l'r-r iter doe s not agree w ith the
above cescription. The gïenitic type rock mentioned. is pre-
sent but is rnore ba s ic than a" gran i te " lvíacr oscop ical]-;r
it co.nsÍsts of roughly equ.al amou.nts of c¿u.artz and mad,ium-

grey feld"spar and 15 per cent biotite, The rock has a pro-
noun ced gne issos ity " this rock grade s upwarc-s in to an erup-
tíve breccia that consists of angular blocks of the granitic
rock in a groundmass of d.ark-green trap materialo lhe trap
rna.ter ial sholvs intru.s ive re lati onships with the gyanit ic rock.

lying on this breccia is the 'oasal sickle congloru-
erate hut no gracation betïi¡een the two is present. lig.1p
confirms this faetu I'To granitic conglomerate pebbl_es bear
âny strking re sembrance to tlre gran itic rock be Iow e

x[icroscopicalr¡r this gneiss is estinated. to consist
of quartz 20 per centrandesine 40 per centrbiotite lb per

cent, orthoclase 20 per cent and- minor amounts of magnetiten
seric ite, ch.lorite, anc. epidote. rt has a hypautomoïphic
granular texture bu.t the quartz grains have alr been gran*
ulated" Ali- other minerals occu.r in the interstices betvrg€,n

tlre qu.art z and. f e idspar grains; the biotite has a rough arign-
r¡ent which prod,u.ces a gne issic appearance in the rockn Äcc-
ord,ing to Grout (lgzz" p,bO) ttris rock faIls at the civ ision



between qu.artz monzonite end. granod.ioriteo

A thin seet i on of the in-bru-Cre d trap î@ter ial r¡as

stud ied. " lh is rock i"s extremel¡' f ine grained and seems to

be eomposed. ch.ief lit of seri c ite or f ine -gr aLned. rnusc ov ite

ancl greenish brown biotite. .A minor aniount of chlorite,

magneiite, and. c!úar'Lz is present" tr'rom Grou:trs (fgS¿¡ÞFo

l-,?,P-t?õ) descr iption this rock app€ars to be a lamproph¡rr 
"

Êggg-l-!,,si.one¡ Few conclu.sions can be drawn from

such a br ief outline of petrography" .å po int of interest is

the large nu¡nber of spec imens f ron variou:s Iocalities v;hích

contain the introduced carbonate mineral. ïn all instances

it appears to have been introd.uced. after the consolid.ated. rock

lvas f orme d.o

Th.e mylonite spec inens fronr Anson T,ake appear ver-y

sinilar Ln thin secticn to some of the pebbles. As these

mylonites are believed to be pre-Sielcle in age it is poss-

ible that ihey represent a rock t¡rpe from vvhich sone of the

c onglomerate pebb le s may have cotrTl€ o

The tliin section of the rtylon ite frcús the si 11 near

Trlasekï¡an lake shot'¡s a sinilarity to thin sections of myI-

on ite pebble s f rcn the conglorierate

X{icroscopic study showed no striking similarities

betvieen an-l otjier rock type in the aTea and. the conglornerate

pebbles. Qu.artzites Í'rom the area anC quartzite pebbles are

s imi lar ,bu.t as ne ither have any ðtist ingu-ishing f eature s this,

in itse 1f u is not d.iagnostic.
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Êeneral FitateJnenË; Following is a descri¡,tion of
the zi].cons fronr the acicl,ic rocks of the area described- above,

.dì. summary of the ir characte r ist ics and caute ra rue id.a drau,-

ings of typÍcaI grains is found in Fig.I5.
Gr-anit_es: As the granitic type rocks come f.rom

v,rid.ely sepaïated. areas their zircon content vri1l be described-

se parat e ly
spe c imen c-z5e-49 contains a f evu mod"erate ry e long-

ate zitcons v'ritli an average rength-v,ridth ratio.'of zÈtt. They

are extrenely cloud.ed bu-t appe ar col-ourless to faintty ye llor¡¡-
Ísh when exarnined with the condenser lens in tire microscop€ c

By ref l-eeted light they a.re pale yelIow. son€ euftecrar crys-
tals are présent but most grains are subhedral to rouncled" The

erystal f orm is usuially a sirnple prism and- pyranrid but a

basa-I pinaeo id. terrninate s some grains. The ir form is ill-
u.strated in Fig' 15' some crystaSs a.re zoned. but this feat-
ure is rather indistinct ov;ing to the crouded appearance of
the grains, tdo cores r.Tere observed in any of the zlreoflso

Acicular, colourlesÊ¡unor iented- inelusions are present but
Tareo Îaces of the crystals are smooth and only sriglitly
fractrireCL " Interf erence co lours of all grains are of tlie third.
ord.er 

"

SpecÍnen A-129-48 has a low zixcon content, It
contains n.ainly stubby zLre ons riith a length-rvidth rat io of
1$-: 1" lbd-erate 1;r e longate grains (ratio 2l 1) a.re rare ly
pre sent . 13re gra ins ere co 1ou.r le ss whe n v iewe d by trans-

Ziycaæ Types Fron The Acídíc Rocks
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nítted 1íght o clear crystals predominate but so&e e l-oude d.

ones are pre sent. 3y ref l_e cted. light the grains aïe pale
ye 11ov'; i sh. do eulie c,rar crystals occur but arr zircon gra ins
show rough crystal outlines v¡ith roundec interf aeial ed.ge s o

No zone s nere observed. but one grain has a d.arker central
core (¡'ig.15 ). rnclu-s ions are pre sent and are irregu.lar in
shapercolourress,and may be gas bubbleso crystal faces are
smooth but c loud-y and grain s are of ten fractured.. The in ter-
ference colours of ai-l grains are of third. orclero

specimen B-?a-4e contains num€rous mod.erately e1-
ongate zircons vE ith an av€rage lengtli-w iclth rat io of zSzr.
one very elongate crystal, i-ength-l,iid.th rat io 5: lrvre.e obseryed.
lransmitted lÍght shov¡s the gxains to be colourless,although
some have a el-ou.d-ed appe ayance. This clou_criness appears to
be due to the zonLng. The graíns are pale yellow by yefr-
ected lightu some euhedral crystals occu¡r,out the inaj ority
of the grain s have srightly roundecl to well rounded, inter -
facial edgesu Zonlng is usuall}. evid.ent in the clouded. variety
but is never present in the clear type. Tnclusions are ïare
but the f ollolving types rrere observed: (1) corourless, aeic-
ular crystals wit?i random orientation; (,8) opaque, irregular-
ly shapec inclusions, crystal faces aïe smooth ancl shor¡

no evidence of fracturing" lnterference colcrurs are of the
third order in all grains,

I','o st zLrcons f rom s pec imen B- 63-48 are rioderate ly
e longate (average length-v¡i.dth ratio zÈzr) but several- r¡¡e r1
rounded grains (ratio $-:1) r,'ere obeierved-" The ziyccn content



is lowo All grains are extremely cloucted and. corou,rle ss to
faintly yellovrish in transmítted light, They are oïang€*
yellow in reflected. light, Euhedral_ crystars are absent
iri this sanÞle rga most grains show a rough arystal outrine"
some are cornpletery rounded. and have no crystal f aces. lfo
eompletel¡r zoned, zircons oceur'i¡ut one well round.ed grain
is enveloped- by a zoned. rim (¡ig,lb)" The rounding of the
inner core is interpretted. as evidence that tlie outer zoned.

rim has f ormed as a result of second.ary growth" No inclu-
sions occur in the zircons. crystal f'aces are slightty corr-
oded and. u-su.a1ly fractured.. Tnterference colours are of
the third ordern

-e$,åonitsÊ: As specinen T-547^49 is ttLe only one

of its kindo its zlxeon content will be described. separately.
zLvcons are rare in this specimenu Those present are typ-
ica 11¡r mo d.erate ly e longate v¿ ith an averege length-w id.th rat io
of 2å:1. They are extreruel¡r cloud.ed anclrv;ith a cond-enser lens
in the microscopeeare colourless to faiutly yellow'ish. By

ref lected. light the z ireons are pale ye llow, AII the grains
are srightly rounded to vve1l rounded and fev¡ crystar faces
€re present" rndistinct zoning occu.rs in son1e graÍns but
is partia lly obscured by the cloud iness, ìtro core s axe pïe-

sent . A f erv colour le ss, irregularl¡. s¡*n.U inelus ions yvere

noted and the v,¡riter believes them to be gaÊ bubbles. The

face s of most zlvcon c.rystals have undergone some corïosion
and are usually fractured." "¡t11 interference colou¡s are of

the th ircl order e
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The other myronite specimens are froru the sheared.

granite gneiss near AnsoR lake and. their zircons v¡i11 be

describea" together u 'zircons are common in all spee imens.

The average length-widtLr ratio of these grains
ranges fr om 22L:1 to 3 :1" stubby crysta ls (ratio rj-:1) and

elongate ones (ratio a-à'zr) are rarely present" vieweci hy
transmitted light the¡r are colourless to faintly Jrellowish
and some are clouded.. By refrected. light the zircons a:re pale
yellow" Euhedral crystals are uncommon but most grains poss-

ess a rou-gh crystal ou:tline with round.ed" interfacial edges,

some zones v'gere obsevyed but they are ltazy and_ ind.efinite
and often appear to form external rims on the grains,
ïnclusions âre rare but the folrolring types occur: (1) col-
ourlessracicularrunor iented cr¡'stals ; (z ) opaque, irregularry
shaped inclusions o The c loud.ed z irc on grains are of ten
hÍgh ly f r ac ture 0, þo ss ib 1y caus ing the ir c lou-d-e d. a ppear a,nee,s

Tnterference colot.rs are of ttre thlrd. orcler"

Q,uartzite s: The quart zite spe cimens are f ron the
-"[ase]nvan series and vllere taken from localities only one mÍle

apart" Ëence their zixcon content w il1 be d.escribed" together"
zlvecns are rare in tliese rocks, líost grains are

moderately elongate with an average length-width ratio of
?.È:1" Some stubby crystals (ratio 1É-:1) yrere observed in
one sFecimen but they are more rou,nd.ed than the more e longate

grains " iíost of the gra ins are cloud.ed lvhen viewed v¡i thout
the cond-e nser lens in the mierosco pe . viev;ed by transmitted.

light ihe y are colour Ie s s t o pale ye lloirir ,end- by r ef lec te d.
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light they are slightly yerlor,vish. No euhed.ral zixcon
crystals occur a¡d. all grains are slightl), rounded to rve11

rounded v¡; ith crystal faces rarely present" zonLng is extrem_
ely rare airdrwhere observed, is ltazy and indef inite, sorae

ac iqular, unorie nted" íncrusions ûccr-ir e iiost cf these are
coloi,rless but one is pleochroic from gre€nish blue to bïov:,n_

ish red' l,Íost grains are highty fractured.. The çr iter
lre lie\res this to be one reason f or the ir clouded appear ance q

Á11 the z irccrrs have third ord.er interf eïence ccrours"
Erup-tivg_-Bre cc i?l The z iy ecns of the laiapro phyr

matrix will first be described" only a few aïe present,
The average length-width vatLo of these grains is på:1

alihough stubby crystals (ratic 1:l) rarely occur, nîost
graíns are clouded. and colourless by transr¿itted. Iighto Some

clear graÍns v{ere observed. a feq grains have a faint yellow-
isir tint" By reflected- light the zLycons are pale yerlow*
Euhedral crystals Ð.!e extremely rarermost grains being slight-
ly rounced to well rounded.. The rnaj ority of tne zircons show

some zoning altirou-gh it is hazy and ind.efínite in appearanee6

ïnclusions are rare but the folloving types cccur: (1) colour-
less, aeicularru-noriented. crystals ; (z) opaque, irregularly
shaped inclusicns" The crystal facee are usually srnooth and.

fre e f ror:r f ractures. Thin r ims oi' malacon oecuy on tne end.s

of soae gra in s but they are rare " The interf ere ilce cclours
of all zircons cther than tne nialacon are of third. ord.etr"

the other speci'rnens in this group fcrm the fragments
of this breccia. zíxecns ate com'flon in this rock type and.
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]rave an ai¡erege length-v,iidth ratio of 2þt1,, sone stub'i:y

crystars (ratio 1å¡ r) and erongate crystals (ratic b:1) a.ye

aLso present. lilost of the z ircon s ar€ c tear but a f ew eloud"-

ed ones l,vere obseryed.. All grains are colourless bJr transmitted,
light and pale yel1or,v by ref lecte d- light " riost crystals c orl-

sist of a simple prism and pyramid but some grains are terru-

inated by a basal pinacoid, ?erfect euhedral crystals are

uncomnon but most of the grains have a rcugh erystal outline
'¡ith slightly rcunded. interfacia.l e,1ges" Some nazyrill-
defined' zones occuï in one grain but thís is not diagnostie.
rnerusions are rare but the follorving types occur: (r) col-
our Ie se, irregularl;' shaped., uaor ie n te d. inclu s i ons be lieve d

hy the rn¡riter to be gas bubbles; (2) colourlessracicular,
uno r ie nted crystals. Crysta I f ac e s are usually srrrooth and

individual cÏJ¡stal faces are oíten visibte in the clear grains

{see tr'ig.15)" Sractures are uncommcn. Tnterference colou-rs

aye of the tnLyd- oyd.er and no malaeons are presento

C.onclgså,one : i\lo immed"iate conclusi ons ri¡ere gati:-

ered. f rom a study of these zLtecns ai-one. .A general C_is-

cussion of the characteristics of all zirccns studied and the

conclusions from this study follows in the next chapter"
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ative eorrelation of the conglomerate

of the roek types in 'b-lre âr€8..

SHÁ,FTER V

CO}TCTÏ]STO}TS

Ðiscussicn of Results: The

I'hs grey qu-artz ite peicb le s f r om R orlnac Tralce way

have come from the ïfaseln¡¡an quart zLtes as typif ied. in tire

region of Í'rances lake. lhis correlation is srlggested. f or

the fo11ol'ing reasonsl

(1) The lrfrasekwan series is beIieveC" by }Torman (lg34sp"27e)

to be clder tha.n the S ickle se r ie s . It i s po ss ib le that pebb-

les of the old.er series would- occur in the younger ofl€,

(2) r¡Tasskwan quartzLtes and quart zLte pebbles from the Sickle
conglomerate are almost identical macroscopically"
(3) Microseopically there is very 1ittle d.ifference betvyees

tlie two types " This is evident f rorn a stud,y of the pe tro-
graphic Cescri¡rtions given in a previous chapter" this.might,
hov¡everrbe expecte d. f ron any tv¡c c1l;.ãrtzites of the same grain
gize.

(4) The zircons are siirilar in all but minot'respect,s although

no particularly distinctive characteristics occur" They di-
ffer in that zones are well defined in ti:e pebble zircons

whereas the zones in the quartzite zLyconÊ are slightl;' irr*
egular. This may be Cue to the c loucled appearance of the

gra ins " The zLycons f rom the pebb le s shov'r some thin malac on

rims butras the writer believes them to be secondary out-

growthsrths¡r coulC- have f orrned. by authigenesis after -uhe

peilb Ie s were empla c e cL o

vrriter presents a tent-
pebb les w i th tirree



The se o,Llartzites rie r¡vithin a vorcanis series and
fornr a large percentage of the pebbles in the conglomeratee
whereas aRd.esite or other volcanic pe-rrbles aïe rare, The
writer assunes that the basic rockr'rceing moïe easily d"ecomp_

ose d by weatiier ing,ries completely broken c.or,ln ¡and" tlLat the
high13' acidiø rocks resisted, weatheringrrïere transportecl, and.

e mp lace d, as pebb Ie s ,

some of tkre f ine-gra ine d. and crushe d. pebb ]e s of
grey granite n^iay have come from roeks cl_assed as myl0nites
f ound in the rÍcin ity of .&,ns on Lake . These a.ye d.e scr ibed. by
Bater¿an (r0+s ) *s sheared gra.n ite gne isses and be ríeved. by
A11an (rs+e) to ¡e siIls of granitic rocrc of ¡rre-siclci-e age

'¡vitir a smal1 areal extent, Tnis corïeratio¡: is suggested" for
the f olloi¡¡ing reastíns:
(1) .ås described above, the source rock is berie¡¡e d. tc be
older than the Siclsl-e series.
(P') ït ç¡as note d. in the petrographic cescri pt icn s that the
two rock t¡rpes vüere macroscopically similar.
(g) The pebbres classed as crushe d. granites and myronites
(sh.eared granite gneisses) are simirar in tì.¡in section,laoth
in texture and" composition. The term rnyton ite has been

appried' to indicate the ir texturs ,but f iercl re rations sl.roi¡¡

them to be origina lly igneous.
(4) *ls with tire quartzites the zLyeons e.re simil_ar bu-t not
diagnostie. zones are of ihe same type,often forming only
external rims on the gtaLns but are nore hazy in the my1-

onites (shearec granite gneisses)" ì,{incr second.ary gro,øths
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are pre Sent ofi1¡r ¡,¡ the pebb le zLteofis o

Sills of a.cid.ic mylonite, such as ihat f ound in
the liasekr,van seri€ s (specirnen l-3 49-49 ) near rrTasekv-¡an Lake,

may have be en the sou.rce for mylonite pebbl-es in the con-

glcmetate. The reasons are simitar tc the above .l¡ut i¡¡ill
be icrisfly summarizecl:

(1) ?he '¡aseliwan series is old.er than the Sickle
(Z) The ltand spe cinen f rcrn the si 11 resembles the

vvhich are pre sent aÊ conglomerate pebbleso

(3 ) The tv¡o r ocks are s imi lar in thin se c t i on in

ure and. mineral composition"
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(4 ) ri ttre work r+a s d,one on -the rnyron ite pebb 1e z ircons and

onty one spec imen Tíras available f rom the mylonite sill,
IIov¡ever, as may be se en f rom the ce scr i pt ion s, t.lie z írccns are

s imi lar in rnc st eharac terLst ic s, the only ma.'ìor d iff erence

is the presence of some seconslary growti:s on the pebble zirccns
There is no si¡rilarity in the zircons from the con-

glomerate pebble from Ralph Ï¿ke and those from specimen

t*238-49 althou-gh these rocks shorv some macroscopic and mic-

roscopic simi larit ies. Any eorre laticn here is unlikely.
ldo cther similaritie s between pebbles and older

acidic rocks of the aÍea \¡jeTe observed. in e ither thin sec-

tion oï zLvcon content. tru.rtirer correlaticn is u-nIikel¡r

along the se l- ine s of a.pproach"

Tables ï and. Tl show the percentaje oî

each rock type containing zircons tnat exhibit the varicurs

characterlstics. Only prcperties çhich a.re coruncnly present

qê T 1 ê ÊVU Á ¡U U ¡

mylon ite s

both text-



Froperty

rïnffiRrqÆ r4Þuürrrp¡r_

S tubby
c rystatrs
1ïode rate
c rvs ta Ìs
ñp

Gran ite

longate
rvs ta Is

E t¡he d.ra1
c rysta]-s

Febb Ie s

Rou¡rded
E rains

0

Quar tz i te

C ol-our-
1e ss

100

-80*

11ígh
h irefr 

"

0

It{aIa con

Conglom.
natr ix

50

0

100

Þ econGary
e roÏrth

80

100

z ose d.

0

100

u ov€ d.

Ë i clcle

0

0

100

sed.s 
"

100

ï nc Iusions
present

10

100

0

0

lgneous

100

Ac id

50

0

x

100

20

3Ð

c roctr<s

r00

(,t'

40

80

Quartz i te

100

100

70

x

20

50

0

The nurnber s re pre sent the percentage of s pe c-
imer¡s that possess each prôperty. The Ëxfr ind-
ieate s that only one spec imen is re presented. ancl.that a propelty is present,

tr

Bas ic
rocks

100

o

60

100

:C

77

50

100

0

50

z

100

0

x

L00

0

tt

T.À3TE Ï

lnô

X

l_ l-

100

x

()

a)

j(

tJ

X

0

X

0

50

x
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Fro pe r ty

Stubb,y
crvsta ls
liodera te
c rysta ls

-B 1-

E longate
csystals

)ran ite
Rodntac leke

.Hiune o-raJ.
crvsta 1s
Hou.nde d.

erains

Quart zLte

0

100

uoJour -
le ss

Pebb tre s

iligh.
b irefr "

0

Î',lalacon

43

0

Granite

100

$ ick-

s e condary
srovi th

?i.

1Ð0

LonerJ-

0

.e T,nke

tore d-

100

Quart zite

0

100

100

Tnc lus ions
pre sen t

14

100

0

a

-i nn

66

o

100

bo

0

100

the nun:bers represes¡t.the percentage of the
specimens that possess each property"

0

50

5?

100

0

50

100

^

100

Ð

5Ð

0

100

IJU

r¿,BE T 1

50

??

i-00

22

100
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v'lere used in conpiiing these tabres as properties that are

rare are not considered d.iagnostie.

.&n examinuticn of Table' r shows the nocierately'

e longate crystals to preciominate. Jt signif icant f eature is
the f act that most of the grã"n itê s contain euhed.ral z ircons
a.nd some rou.nd-ec gralns vsheïeaÊ only rounded gra.ins are
pre sent in the quartzites" This rou.nd"ing rca-v* possibly have

occurred cLu.ring transport of tkre çirains prior to deposition"
Zircon gr:ains r,ray be useful in clist inguishing

gran ite s from gran itic- appearing sediments. Truenan (rerz )
emphas ize s th is fa ct " The pre sen ce of rouin d.e d gra in s is
not diagnosiic bu.t euhedral- cr¡lstars v¡oul-d be a good. ind-
ication of igneou:s or igi1.r. ln this vuay it r:ight be possiì: re

to ascertain whetiier a mylon ite v,¡aË or igina 1l;, igneous or

sed.in:entary bef'ore it was cri.ished. o ginrilarl;r,gra.nitizeri

seo.iments cou.ld, be recognized b¡r the presence of well rou.nd.-

ed zltcon grains.

The presence of soTne rou-ndecl zircons in a rock
doe s not pre c Iuc.e igne ous or ig in f or re sor pti on may calise a

rounding" lruce and Jerr'¡itt (rsro ) ittustrate rrlany ror¿nd.ed

grains from igneous rocks. tr'igs" 1r and. 14 show many rounde d.

z ireons anongst the euhedral ones ,,,vhich rvere f ound" in gran-

ite s of suppo se crry igne ous or ig in . Tl:e se ph.o tos are af ter
zernð,t (tez?)"

The presence of malacon or w,al:acon rims d.oes not
app,€ar to be linrited v,¡ith regarcl to rock type for thei¡ occur

in bo th gran i te an d quartz it e peb-Þ ]e s in roughr¡r e qual amou-n ts,
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In the conglorærate pe-bb 1es seconC_ary growths are

present in 4A per cent of the zryccns from quartzites but
ir noï¡e of the zLrcons from granites. llo*ever, in the rocks

of the areau J-l per cent of tÏ¡.e granites coniain ziycons with
second.ary grov;ths and aone of the quartzites contain zLyeans
q;ith 'uiris feature" lhus it would. appear thatrrr'ihereas sec-

ondary growths are not limiteu as to rock typerth.ey f orm

rrìore cclenonly in sed_imentary rocks e

The seconCary growths commonly oecur as srnall- pyr-
anidal f aces groviing out f ron the main cr¡rstar in a clirec-
tion at right angles to the principat axis of tlie parent

cr¡;sf,¿1" they are similar to those described roy Butterf íe ld.

( loro ),
Zaned borders often occu.r cn round_ed grains. This

is interpretted as ev icence tliat, the bord,er has grovún after
the crystal i';as rouncleci" rf ihe inner u.n-Áaned core has a
euhedral cllv's'r.al outline it is impossible to te11 s¡iretþer or

not the bord.e r is a. se condary grol'* th"

The type and. nurnber of inclulsions in the zLtcona

vari¡ in the specintens stud-ied vrith no appa.re nt regard- to

rock type or geographic location"
the most striking feature of the zlycons from th'e

matrix is the fact that all sÞecinens exarninecl v,¡ere fogurd. to

eontain sonie ztreons u ith. se concary grolvth. Thi s suirports

the conclusion statecl. earlier that zLvcons in se d-iraentary

rocks Ïrave e strong tenoaney to f orn se cond"ary gro-i";tlis u

Table TT shows the eharacteristics of the zircons

*85-
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f rom the pebbles c lassif ied. into geographic l-ocation, Tt is
inclu"c.ed. to sho'w the d.ifferences in zivcon content depending

on geographie location"

E.u¡f¡Agj/ of tonclu.s:L_onje¡ The vrriter nas corn€ to tlie

follolving conelusions'chrou-gh a stu-dy of the petrograÞh;r ¿n6

zírcos content of the roclcs involved in iliis investigation:
1o The conglonerate contains pebbles of granite,

r¿ueir tzi te u myl on ite, i ron f' ormat i on, clie rt, arko se, ande s i.r,e,

d ioriterernd pegmat ite.
2 " ]to st conglomerate pebb Ie s have been highl;," stre -

tched-- The writer be lieves that this may ?lave caused the

granulation and re cri/stallizat ion of the quarf,z grains and

als o caused- the f orrnat ion of rnuch muscovite in the pebb le s ,

The f erdspars oecu-r as porphyrobrasts" The y may be mistaken

for phenocrysts in hanC- sÞecim€n,

5 o l,{icro scopic study of t}ie f e Is ite s, rÌ:yolite por-

pyryr iesrand most arkoses descr ibeci by .ållan (f0+e) and. Farn'-

ley ( f 0+0 ) on a macrosco¡ric has is shows the rn to be , at least
in thiÈ localityrqr:.artz ites anCr f e i-dspathic quartz ites
containing larger clu.artz grainÊ or feld.spar porphyroblasts.

4* Stretching of the conglomerate has ceu$€d the

development, in the matrix,of phylliten Tt occurs partic-
u.larly arouncl tl-ie pebbles" lruch sericite has forneCr in th.e

ground.mass as a result of this movement.

5" A carbonate rninera]- occurs in ninor arnoui:ts ín

nearli, all the rocks of the areae inc J-u.di.ng tlie c onglomerate

pebbles. Tt iras introd.uced subse cjuent to the stretciring of



the conglonerate 
"

6o The zireon content and hand specirrrcn colour
indieate tTtat the pebbles at Bod-mac T,ake and at sicjcre trake

come frcn d-ifferent rocks or at least d-ifferent phases of
the same rock "

7o Three sources ere possible for at least some of
the eonglomerate pebbles;

/\(al .dLcid-ic sills in the T,ía-sekvgan series"
(n ) The c4uartzi te s of the ,,rasel<vuan ser ie s.
(") Sheared. granite gneisseÊ as typified- by

r e latively srnall sills in the v ic inity of

Anson T,ake "

Bo ifrost of the granitic type rocks eontaín Êone

eu]redral -cr),'sta"ls. sed.imentaxy roclcs rarely, if ever, contain
er¡rstals that d.o not sho¡.s'et least some rou_nding. rhis fact
cou:Icr be usefu-l Ln cletermining whether a rock is of igneous

or sedi¡nentary origin,
9 o se conråary grovrths ¡nay occur on zixcons in secl-

irnentary or igneous rocks but are nore comnon in sed-imentary

rocks o
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