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Sketch map showing some major geo-
logical features of the Grenville
Province of Ontario and the loca-
tion of the map area. U denotes
portions that are unmapped.

Sketch map showing the general
distribution of plutonic rock
suites within the Late Precambrian
sup#acrustal accumulation.

Sketch map showing some major geb-
logical features of the Ottawa-
Banneeh#re GarBen in Ontario.

Sequence of events recorded by
rocks of the map area, and the
relationship of these events in
space and time to known mineral-
ization.
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Model classification of non-
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Caption for Photographs

Cliff face about 9 m high on Barron
River 2 km west of the east boundary
of McKay Township showing subhorizon-
tal gneissic layering in highly
strained quartz monzonite of the
Algonguin batholith accentuated by
their biotite-rich layers (dark grey
zones locally defining open folds).

Typical exposure of medium-grained
gneissic arkose and subarkose con-
taining several intercalated units
of gneiss and schist derived from
calcareous mudstone (dark grey).
Highway 512, about 0.7 km south of
the northern boundary of Bredemell
Township

Coarse—-grained, gneissic arkose

rich in quartz and alkalic feldspar
and containing thin, dismembered

units of schist derived from siliceous
mudstone (dark grey). Near the
southern end of Echo Lake, Bangor
Township.

Gneissic arkosic conglomerate contain-
ing coarse clasts of gneissic

tonalite (dark grey). East shore of
Diamond Lake, Radcliffe Township.

Micaceous arkosic metasandstone con-
taining a coarse clast of gneissic
quartz monzonite (beneath hammer)

and then intercalated units of schist
derived from siliceous mudstone (dark
grey). Highway 515, Radcliffe Township
about 0.8 km north of Jewellville.
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6.

10.

11.

Thinly bedded sequence of metasedi-
ment derived from siliceous mudstone
(grey) and quartzose and feldspathic
sandstone (light grey) with an inter-
calated unit of amphibole-rich meta-
sediments (dark grey) to the right of
the hammer handle. Brougham Township,
4.8 km north of the north end of
Norcan Lake.

Micaceous,{bngmental, quartzo~£felds-
pathic schist possibly derived from
pyroclostic deposits; ,the light
grey, highly stretched+4pagments are
composed mainly of fine-grained
quartz and feldspar. Admeston
Township, 2 km southwest of Renfrew.

Slightly gneissic sodic pyroxene-
albite-~perthite syenite relatively
rich in sodic pyroxene (dark grey):
Sebastopol Township, 2 km southeast
of Foymount. '

Gneissic, leucocratic, sodic pyroxene
syenite containing late veins of
sodic pyroxene; about 5.6 km west-
northwest of Haley Station, Ross
Township.

Apatite-calcite pegmatite containing
coarse crystals of apatite(below
hammer, amphibole (dark grey) and
alkalic feldspar, Concession road,
3 km south of Cofden and 0.4 km
east of Highway 17, Ross Township.

Silicocarbonatite rich in silicate
minerals and rounded fragments of
fenite in contact with fenitized
metasediments (on right side of
photograph); Sullivan Island,
Westmenth Township.
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Abstract

This report and accompanying maps at a scale of
1:126,720 provide a geological framework to relate in
space and time regional petrological and tectonic features
to known mineral deposits within a 9,324 km2 area of the
Grenville Province in southeastern Ontario. The area lies
within latitudes 46°00'N and 45°00'N, and longitude 78°00'wW
and otyawa River, and it consists mainly of Renfrew County
together with small portions of neighbouring counties and
the District of Nipissing. Data used to compilé this
summary consist of detailed and reconnaissance mapping by
the author and others at scales ranging from 1:15,840 to
1:63,360, preliminary petrological and geochemical studies,
and published .geophysical data and inventories of known

mineral deposits.

A review of the stratigraphic and tectonic framework
of the Grenville Province of Ontario, together with a
geological summary\of the map-area, show that the map-area
éonstitutes a 135 km section across the central part of
the Grenville Province and straddles two major supracrustal
accumulations of contfasting age and lithology. The older
accumulation, consisting mainly of clastic siliceous meta-
sédiments and deposited between 2.5 and 1.8 b.y. ago, is
confined to'the northern two-thirds of the Province and

extends into the nérthern part of the map-area. The younger



accumulation, which includes rocks commonly referred to

as the "Grenville Supergroup'" and was deposited between

1.5 and 1.25 b.y. ago, dominates.the southern third of

the Grenville Province and the southern part of the map-
area. This accumulation consists mainly of carbonate
metasediments, subordinate clastic siliceous metasediments,
and losal sequences of metavolcanics. The older accumu-
lation was intruded by the Algonquin “batholith, which
dominates not only the central and northern pafts of the
map-area, but also the central part of the Grenville
Province in Ontario. Composed of anorthosite suite rocks,
the batholith was emplaced between 1.5 and 1.4 b.y. ago,
and supracrustal rocks of the younger accumulation rest
unconformably upon the southern and at least part of the
western‘fianks of the batholith. The base of this
accumulation consists of a coarse clastic sequence
characterized by a basal arkose and impure sandstone facies
locally containing coarse clasts lithologically similar to
intrusive phases of the batholith. Between 1.3 and 1.0 b.y.
ago, a large variety of plutonic rocks were emplaced within
the carbonate-rich younger accumulation. In approximate
order of decreasing age, the following five plutonic rock

" suites are recognized: 1) biotite diorite suite charact-
erized by abundant dioritic rocks, tonalite, and sodic

granitic and syenitic rocks, chiefly trondhjemite, grano-



diorite, albite granite, albite syenite; 2) anérthosite
suite consisting of anorthositic and tonalitic rocks and
associated monzonitic and granitic rocks; 3) quartz
monzonite suite characterized by abundant quartz monzon-

ite and only minor phases of other calc-alkalic intrusive
rocks; 4) alkalic suite dominated by alkalic syenite and
granite, but containing minor mafic alkalic rocks, nepheline
syenite and carbonatite; and 5) syenite-monzonite suite
characterized by abundant calc-alkalic syenite and minor

monzonite, quartz monzonite, tonalite, and gabbro.

Between 1.1 and 1.0 b.y. ago, the supracrustal and
most of the plutonic rocks underwent high rank regional
metamorphiém that converted these rocks into intensely
deformed and coarsely recrystallized gneisses. During
this metamorphism, the Algonquin batholith and smaller
batholithic bodies within the younger accumulation became
diapiric toward thé overlying supracrustal rocks causing
most of the tectonic deformation not only of the plutonic
rocks, but also of rocks of the two supracrustal accumula-
tions. This diapirism accounts for subhorizoﬁtal gneissic
foliation and recumbent folding dominant in the supra-
crustal rocks for tens of km around the Algonquin bathoiith.
Variations in metamorphic mineral assemblages deQeléped in

the various gneisses seem to correlate best with variations

X1



in the level of strain in the gneisses and are indicative
of middle to upper almandine amphibolite facies tempera-
ture and pressure conditions; locally, a few highly
strained intrusive bodies contain granulite faciesvmineral
assemblages. Some intrusions of the quartz monzonite and
alkalic suites, most of the intrusions of the syenite-
monzonite suite, and granite pegmatite dikes were emplaced
'duripg the waning stages of regional metamorphism. During
this time, rocks of the alkalic suite, which are concentra-
ted in a major complex close to the unconformity marking
the base of the younger accumulation, underwent widespread
fenitization marked by the presence of alkalic pyroxene
veinlets and alkalic syenite pegmatite. Following termina-
tion of the high rank regional metamorphism, the map-area
underwent uplift, faulting, mafic intrusive activity,
erosion, and deposition of Lower Paleozoic sedimentary rocks.
These rocks are now preserved only within the Ottawa-
Bonnechere Graben that cuts‘eastward across all but the
southwestern part of the area and is marked by prohinent
fault systems and subéidiary grabens, swarms of diabase
dikes, zones of localized fenitization, -and small mafic to

ultramafic stocks.

Most mineralization of economic importance is confined

to the late accumulation where, in the past, deposits of

- o X



apatite, asbestos, beryl, clay, corundum, feldspar, graphite,
iron, lead, magnesium, mica, pyrite, stone, and strontium
were mined or quarried. The only mineral production from the
remainder of the area consists of small quantities of feld-
spar and mica mined from late granite pegmatite dikes
cutting rocks of the Algonquin batholith, and stone quarried
from rocks of the batholith for local construction purposes.
Preseﬂ% production, all from deposit§ within the younger
accumulation, is confined to Pleistocene clay, magnesium
produced from dolomitic marble, rose quartz and beryl
obtained from pegmatite bodies, and stone produced from
outliers of Paleozoic limestone. Sand and gravel are
quarried throughout the area for local construction

purposes.

in'spite of the complex geological history, results
of the present study,combined with previous work, now
allow recognition of the sequence of events recorded by
rocks of the map-area and how these events are related in
space and time to known mineralization. This is summarized
graphically . .. .- . and supplies important relationships
and guides-for future mineral exploration and metallogenic

studies.

Y1l



Acknowledgements

The author was assisted in the field by K.G.P. Carrier,
by D.L. Dillon, and by V.M. Vertolli. Mr. P. Mark assisted
the author in the field during portions of two field seasons,
and B. Podstawskyj, assisted during part of one field season.
G.D. Gauthier and R.S. Simon compiled field data and assisted
in map compilation. Mr. Vertolli carried out independent
mapping, assisted in various phases of the laboratory work
and map compilation, and drafted the manuscript maps. Several
staff members of the Department of Mineralogy and Geology,
Royal Ontario Museum, were helpful in various ways: R.I. Gait,
F.J. Wicks, B.D. Sturman, R.A.J. Ramik, and Mrs. C. Peat
provided mineral identifications by X-ray diffraction and
optical techniques; T.E. Krogh supplied geochronological data;
and H. Sheriff prepared numerous thin sections. W.M.
Schwerdtner of the Department of Geology, University of
Toronto, supplied much valued discussions on aspects of the
structural geology of the map-area. S.G. Themistocleous,

A.C. Colvine, T.R. Carter, and J.B. Gordon of the Ontario
Geological Survey provided the author with geological data
and rock specimens that they obtained within the map-area.

Many residents and resort operators within the map-area,

too numerous to name individually, were helpful in many ways,

Y



and the author would like to express his appreciation to them
all. Mr. J. Simpson, Superintendent, Algonquin Provincial
Park and Bronson, District Manager, Pembroke, Ministry of
Natural Resources were particularly helpful in arranging for
the loan of equipment and allowing access to certain portions
of the map-area where travel is regulated. Military personnel
at Canada Forces Base, Petawawa, were very cooperative in
allowing the author access to the base to carry out geological
mapping.

This work was directed by the Precambrian Geology Section,
Ontario Geological Survey, Ministry of Natural Resources,
Ontario under the Mineral Exploration Incentives, Pembroke-
Renfrew agreement, jointly funded by the Ministry of Treasury
and Economics, Ontario and the Department of Regional

Economic Expansion, Canada.

XV



GEoLeGY ©OF RENFREW <OunTY

BY

{1 Curator of GeclCgy, Fcyal Crtaric MNusecm)
INTI0DUCTION
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This rca2port presents a summary cf the regicnal Petrolodic and
£
tectonic featurses of a 3,6CC scuare mfls (9,324 km2) area in ths
sGrenville Province cf southeasterr Cntaric and attempts to Telate

thss2 f£2atures in space andéd time tc¢ kncwr mineral deposits withirn ths

1]

area., Jdost of the acea ccnsists cf all kvt the extrem= northern
townships of Rernfrzw County, aré it lies tetwsen Latitudes u%??"f
and 45%00'N, and Letween longitude 78+CC*'% and the Ottawa fiver
(Fijure 1) . Small pcrticﬁs cf tte Cistrict of Nipissing and the
Counti=2s of hastings, lenncx aré Addingtecrn, Frentenac, lanark, and
Carl=ton are alsc included withbir the areé. Majer centres of
population are Petawawa, Femtrcke Cckdern, fcrester Falls, Xenfrew,
arnprior, Calabogie, Eganville, Gclden lake, Killaloe S*ta%tion, Wilno,

Barcys day, Madawaska, Ccmterrere and Cuadevills., Good access %c¢c r©cC

n

of Th2 irea is provided Ly rumercus tcwnskip rcads, provincial
nijaways, and main and kranchk railway lires c¢f the Canadian Y¥atiornal

Kaiivays and Canadiar Facific Failway. The north2astarn part cif +ke



Ny

ar=a includes pecrtiocr

n

of Algcrcuin Ercvincial Fark and Canada FcIces

Las:, P2tawawa, zand +«revel ir these are€eas is requlated.

seol03ically, ths area can te stitdivided intc twc pcrtions of
contrasting age and lithclcay alcrg a ncrtheasterly tranding zcre cf
coarse clastic metascdiments (Figqure 1). The northwestern por+icr is
dominatad by ancrthcsite stite rccks ct the Algcnquin batholith which
intcudad 4iddle Precambrian metasediments. The southeastarn pcrticn
is composed of 3 lithologically ccrplex assexblages of Late |
Frecambrian supracrustal and pluternic rccks, all younger than atouz
1.5 DeyYe dost mineralizaticr cf eccrcmic importance is confined tc

th

(1)

southzasterrn pcrtion where, in the past, deposits of apatite,

ot

asp23tos, beryl, c¢lay, ccrundum, feldsgar, graghite, ircn, lead,
magnesiug, mica, pyrite, szcre ard strcntium, were mined or quarriecd.
The only mineral producticrn frca the ncrthwestern pcrtion consists ¢t
small gquantities cf feldspar arc¢ mica mined frcr late granicte
p29gaaticte dik=2s cutting rccks c¢f the Algcnguin ktatholith, and stcre
quarried from rocks cf tﬁe tatkcli+tt fcr lccal construction purgoses.
Preseat producticn, all frcm depcsits within the soutEE:eastern
portion, is confined tc clay (;he Lcchart Erick and Tile Company cf
Araprior), magnéesium prcduced frc¢m dclcmitic marble in Eoss Tcwnship
by Chromasco Limit=d, rose gquai+tz aré¢ teryl cbtained from p=agmatits
uouﬁes in Lyndoch Tcwnship £y kel CGem lapidary Company of Zuadevills,
and stone produced frcm outliers cf Faleczcic limestone near Arrgricr
by Smita Coastruc-icn Ccmpary arcé Cavanagk Ccnstruc+ion. Sand and

gravel are quarried throughcut tte =zrea fcr lccal ccnstructicn
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Data for this study w2re obtairec¢ frcm: 1) g5eological mapping ty tke
autaor over five field seascrs tetweer 1S7L and 1978, 2) previcus
worXx (s=2e below); 3) wcrk cr pmireral depcsits ty the Mireral [efpcsi«
Section c¢f the Cntaric Geolcgical Survey; and 4) petrologic and
geochemical studies carrzed cut ty tte authcr and others at the
Department of Mirneralecgy and Geclcgy, Fcyal Cntario Museum
A?=2trologic and gyeochemical stvdies rezain in progressy. Data gained
Go date are sufficient tc alicv gereralized su;division of %@ rccks,
and to synthesize the reqgicnal ceclcqgy AFfresentation of moaal and
chewical data, and discussicns c¢f petrcgenesis must await completicr

of the studies in prcgressy.
PREVIVUS WHOERK

Geoviogical investigaticns @ave teen carried cut in varicus par+ts ci
tae map-acea for over 190 years. Frevicus wcrkers experianced gr=a<
aifricuity in subdividing and reccgrizing the primary lithologies cf
the Precamprian rccks tecause tlese rccks were supjected to Late
Precampbrian high rarnk regicnal setamcrrhise and are gna2issic with
only vestiges of their primsary litkclcgies remaining. Several
advances in intergretiny the fpetrogenesis cf such rocks have teen
mda<e in recant years, cut mcst cf thke previcus workers did not tave
the advantaje of this kncwledge. They were thersfore greatly ninder=i

in atteapts at synthesizirg *he ceclcgy wbich is so crucial tc



ma2tillog=enic studiss,

The earliest work was cf a general reccnraissance and excloratcry
nature parformed cy qgeolcgists cf tte Geclcqgical Surv=ay of Canada
bet#een 1850 and 1930 (see Satterly, 194S%, r.3-4). Since 1930,
saveral parts cf the area have leer rapred at various levels of
d=2tail oy Kay (1942), cuinn {1¢€€2), Cuinn et al. (1956), Hewit<«
(1954) , Livingstcne 2t al. (1974), and Theristccleous (1976; 1979).
Satterly (1945) carried cut reccrnaissarce geological studi=s and
maud2 a regional ccmpilaticr ¢f +he ceclcgy cf mest cf thza present
map-ar@a Jduring examinaticn cf gineral depcsits in Renfrew County in
1943, Uatil now, Satterly's wcrk was ths cnly regional compilation of
tae ieafrew area available, and cver the years, his work has prcever
invaiuaonle to anyon2 interested in the geclcgy and mineralizaticn of

R2nIir=aw County.

Several r2ports have opesrn futlisted ccncerning mineral deoposits in
Cavler <tal.(1a19), Vos and Sw (mh)
the area, and these are summarized in Satterly (194%), and wm—e6e—Gordon and
(in prepavastion) , . , _ _
Mﬁ;ﬁ+ﬂ§f rublished qgecophysical ard gecctkemical survays coverirq either
all or portions of the magp-aree ccnsist c¢Z: 1) aeromagnetic maps

(G5C, 1347 1950; 1951; 19S2a; 1982c; 1S

n

Y

c; 1652; 1955a; 1395%¢c;
1962a; 1562p; 1562d); 2) airkcrre gamma-ray SpectrometTy SUrveys
(G5C, 191§); 3) geochemical reccrnaissarce surveys (2%%-32%, 1911):
and <) gravity surveys (Earth Ibtysics Erarcn, 1971). The norttharn

extramity of Renfrew Ccurty (Icwnships cf Clara, #aria, Head, Bclph,

and portioans ot Wylis and Eucharan) are nct covered oy this repcr+
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but wer= mapped by the authcr letweer 1373 arna 1975 (Lumbers, 1S7¢€¢).
4ost of tne ragion aajacent to the scuthsrn and southwestern patrts cf
Renrr=w County was marpec Lty kesitt (19%5%), Hewitt and James (1¢5¢) ,
Evails (19o0<), Lumksrs (1%€4; 1S€7), Szith (1¢5&), Peach (1958), and

Eelanardt (1973).
PRESENT GZOLOGICAL SURVEY
Most of the northwestern pcrticr of the area, where qgeoloyical units

are relatively large, was traversec at 1 upile (1.6 km) intervals.

liost 2f ta=2 southeastern pcrticr ¢f the area, where geological units

i

are r2latively small, was traversed at 1,2 mile (0«8 kam) intervals,
In 24dition, all lakes, strszams, rcads, railways, power lines, arnd
oth2r places containing clear cutcrcps relatively free of licher and
othar vagetal cover wer= gaprec¢ in detail, Such outcrops allow ths
TOCKS to uve accuretely classified and descrired, and +they prcvice
most of tae data for geclogical interpretaticn and synthesis. aAftsc

exanination on the qround, scke well expcsed areas were flown ty

aircraft at low altitudes tc refine geclogical contacts.

Geological data were plotted in the ficld cn transparent plastic film
Eitzed to air fphotcgrarhs clcse tc a scale <¢£f 1 inch to 1/2 mils
(1:31,68v) . This data was transferred ty skstchmas*er tc apprcpriats

map she2ts of tne Forest fescurces Inventcry of tha Ontario divisicen

[52)

tay

of rorests reduced phctcecgrarhically tc 1 irnch to 1,2 mile (1:31,6¢0).

Fiual 3=20loyical interpretaticr wae made ¢n these sheats, and ttren



the sheets wer2 reduced phctcygrathically tc 1:€3,36C. The generalized
JevioJy and outcrnap arceas were transferred to 1:63,36" manuscript
maps prepared by the Caz¢cgrarlty Secticr c¢f the Ontario Divisicr cf
Lanis from maps of the PFcrest Fescuices Irventcry fcr the final zaps
{1aps ++++++, pack pocket) puclished on a scale of 1 inch to 2 nmiles
(1:126,720)« During the field wcrk, any necessary tcpographic
additions and corrzsctions vwere made tc the manuscript map by the

autaor.

Liveral use was malde of data ccllected and puclished py previcus
WOLKerLs in th2 ar=a,., Original wmaruscript mags, field notes, aand cthsr
data collacted by Satterly (15LS) ard dewitt (1954) were made
availapola to the author by the Cntaric Geclogical Surveay, and tthis
data provad invaluable in ccopiiing the geclogy. AField data anc
orijinal interpretive maps with srecimen lccaticns compiled during
this study ar2 on file at the L[epactmeant cf Mineralogy aad 5eolcay,
koyai Oantario Aduseum, and all strecimens ccllected during the fiel
worx and their thin secticrns fcrm part cf the Department's petrclcgy
collection, Geologists interested ir inspecting this data and ttke

spacimans can do so0 by contactirg the Cepartment for an appointmerty.

BROCK EXPOSURE

On the geolagical maps (Maps ++++, rack pecket), major drift-cov=sred

ar-2as containing nc cutcrcp are indicated ty a stipple pattera.

ZlsaWher2, rcCck expcsurs varizs grea+ly and rang=s Letwean about £



and 30 perc=nt. Numerous tactcrs ccrtrcl the Jdensity of outcrecps,
paramount aamong which are litlclcgy, structure, and Quaternary

deposits teormed 2as a result ¢f ccrtinental glaciation of %he area,

Pal=ozoic rocks, which fcr +he mcst part are flat lying and arce
preservad as infaulted outliers wittin the Cttawa—-Bcnnechare Gracen
{Ray, 1342), show the pcorest expostre. prcst of the outcrop areas cf
these rocks shown on the maps ccrsist cf either flat bedding surfaces
partly opscured oy a thin scil manrtle supporting a scrubty vegetal
growth uominated ty juniper shruks, ci ccrcentraticns of lacae ticcks
of 2aleozoic rocks up to several metres ir size lying on or nea:r flat
padding surfaces. Most of the cutcrcps shcwn in Westmeath Townsti
inland frow Ottawa Piver are chsracteriz2ed ty concen+traticns.cf large
blccks, put elsewherc cutcicfp areas shpwr are mainly flat bsddirg

/ . ) : oot
surfac=s, The only sectiors present are either in roadcuts arnd
quarri=s, or aleng str%ams ard lakeshcres. The thickest sec+iorns
preserved are alcrg gﬂé Cttava Friver, and these rarely exceed 17 1 in

heignte.

The 2r2camorian rccks are cut Lty rumercus ccrmal faul+s trending

mailuly #est-northwast. ilcst c¢f the faults are markaed by prominert

scarps and narrow to broad valleys which hcst ths major strsams

draininygy nighland areas centred cver the R2lgcnguin batholith and ths

ragion southwest of the #t, St, Fatrick Fault, Many of the valleys
<

chanunelled melt waters towaré tre Cttawa Valley during d=glatiaticr,

SO taat anear COttawa hiver and ir areas wkere the vallays brocadsn



ay

because cf seccndary qrakten develcprment, extensive d=posits of sand
and gravel opscure +he pedrccke Sea waterse cf the Champlain S=za
flonaad the Ottawa Valley as far rc:ith as EFemcroke and lsft extensivs
deposits of marine clay upcrL tte ktecrcck ir low lying ar=as alorng the
Cttawa Valley. Near juncticns cf majcr valleys drairningy highlard
areas with the Cttawa Valley, extersive deltaic d=2pcsits formed,
furtner obscuring the bedrcck. Lurirg¢ declaciaticn, intrusive rccks
petWeen Penmoroke and Arnpricr withir tke Cttawa Valley formad
topsryraphic highs, so that much ¢f the glacial and other decris was
washed from them ty melt waters and wave acticn of marine waters
leaving them well exposed tcdayj. lrntervening areas of carponats

metasadiments are generally fpccrly €xtccsede

Th2 Algonguin patholith is characterized Lty rough tc irregular
topograpny with numezous high tills ccemecrly marked by stsep to
gentie slopes faczny noz<hward tcward thes directiorn of the advancing
ice~she=t and steefp rocky slcpes arc¢ clifts facing southward cr *kLe
l2award side of the advanéing ice-stest, The northerly slopes ars
iargely covered by glacial drift. Mtmercus arzas within the ratkclirt
are marx=d by subhcrizcntal greissic fcliaticn which preduces
relativaly £lat hills partly svrrcunded ty steep cocKky cslopes ang
cliffs and intervening, nacrcw, drift-ccvered valleys. Excellent
axposuaras are Jenerally rpresent rear amcst cf the fault scarns and

along most of th= lakes and streacs,

Ta2 highland arza of 2P2recamtriar rccis scuthwest of the Mt, S5t,.
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zatrick fFault is generally well e2xpcssd where intrusive rocks

predominate, bdut amany of the areas urderlain mainly by carbonate

[1}]

[OCiS are poorly expcsed. Excellent =xpcstres of carbonate rccks ar

-

prasant in the vicinity of Black Ccrald ard Centenial Lakes in
Brougham and Hatawatch%n Tcwrshigs whers tkes2 rocks are in leng
ridjes striking parallel tc the gneissic }cliation in the
matasediments. The ridges lccally ccertain thin units of silicects
metasadiments and intrusive rccks relatively resistant to erosicrn.
Rock =xposure has also tezn enhtercedé in this area by ficoding cf =the
Madawaska Rivar due to hydrc electric pcwer dam construction and ty
for2st fires and lcgging operaticns which alicwed much of the scil

cover in high reccky ridges tc te remcved ty ercsion.

GEJNSRAL GLOLOGY
LINTR0DUCTION

The map-area constitutes a 135 k@ secticn across the central part of
the srenville Prcvince of Cntaric ard ccnnects the geolcgy of tte
old=r, pr=doaminaantly #iddle Precamtrian" (I; Fecr purgosss of this
report, Precambrian time is sutdivided into taree eras: Early, ¥iddle

and Late. The time bcundary cetwveepr rarly and Middle is 2.5 tey. and

o

petwean diddle and late, 1.6 t.ye Early Frecamtrian is syncnymcus
with "Archean"y nerthWestern pcrticr with the younjyer, predcminarntly
Lat=2 Pracamorian soutneastern pcrticn (Adyres et al, 1571). The

present study comtined with cther wcrk ty the author in the

] nﬁ”inhrmk&hsx&d&dl
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rortawest2rn and scutheasterr parts c¢f the Grenville,and recant arg

past WOrLK by others in the Gecrgiar Eay ard southeastetntortions ngw
allow a preiiminary statement tc te wmade cconcerning th= stratiararhic
ana tactonic framswork cf the ertire Grenvillie Prcvince of 9Jntaric.
Suci a framework is essen+tial *c metallccenic studies, and +the rcre
retfin=d the framework, the mcre direct use it has in minecrzal
exploration. The refinement prccess is lcrqg and =2xacting, especially
in a ragion as Jeclogically ccrplex as the Grenville Province, sc
that occasional prcgress repcrts such as the presant one arce
desirabl=2 to make use ¢f accumtlatec kncwledge and data. In
discussing the general geclcgy, the map-area will first be viewed ir
terus of the gensral framewcrk ir a "gsclcgical setting' secticr, and
then some major aspects cf the ceclcgy pertinent to mineral
exploration will b2 sumpdarized fFestlts cf lasoratory studiss ir
progress and detailed acccunts c¢f lithclcgy will pe publish=2d art a

later datey.

The Srenville Prcvince cf Cntaric is underlain ty a variety of
supracrustal and rplutonic rccks that reflsct a long, complex
geoiogical history sranning mcre thar 2 t.y. Much of this histcry is
refract2a py rocls cf the map-area, tut interpretation ¢f the histcry
is difficult pecause mcst cf the rccks were sutja2cted to La=a
Precambrian high rank regicnal metaascrphiss which culainated retween

about 1.3 and 1.7 bk.y. agc (Lumtezs, 19é7; 1678) and which converted
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neacly all the rocks intc markedly tscrystallized and deforas=d
gneiss23. This metauwcrpnism, which is ccomcnly referrad to as tte
“Gre2avillian Orogeny", affscted the entirs Crenville Provicce of th=
Y4
canadian Shield and allows tte Grezvilleﬂt: ke rscognized as a
unigue, primary suodivisicn cf the Shield. Major geological featur=zs
forming the basic tframewcrk ¢f tte Grenville Frovince of Onvaric arce
snoWwn in Figure 1, togetter withk the tcurdarizs of the map-area. Cz*a
for rigure 1 are current tc the end cf 1¢7€, and most of the da*a fc:
the northera twc-thirds cf tke frcvince are dsrived from puclisked

a“ Waddmgton
ana unpublished wecrk by the autkcr ard Schwerdtrner, (1978).

In ontario and for arn unkocwr cistarce rncrtheastward acroass the
Inter-provincial Eoundary intc (uelec, rich metamorphic rank greisses
of the srenvills Frovince are separated frcm relativaly low
m2tamorphic rank rocks of the furericr ard South2rn Provinc=s by a
fauit zone, the Grenville Frecrt Ecurdary Fault, which defines +hs
norvawestern bcundary c¢f the Grenville Erovince in Ontario (Figure
1)« This fault is near the ncrthwestern zargin c¢f the Grenvills Front

Ta2crtonic Zone, details of which ere summarized in Lumbers (1978).

South2ast Of the Ecundary Fault, the Grerville Province contains twc
geosynclinal supracrustal accumulaticns cf ccntrasting age andg
lithology. The older accumulaticr, depcsited during the Middle
Pr2camdbrian betweern 2,% ard 1,€ L.y. agc, is ccnfined ¢c the northern
two-tnirds of *he Provincs and ce¢nsists mainly of clastic silicecus

—-base
metaszdiments depcsited in deer water telcw wave,(Figure 1) . Near <h

1]
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nor-awestera margin ¢f the Grerville Ercvince, the clder accumulaticn
rests unconformably upcn farly Frecactrian rocks extaending acioss ths
pouiidary Fault intc *he Grerville EFrcvince from the Superior Prcvirce
(Figyure 1 and Lumbers, 157¢). TLe kecse cf this accumulaticn is mark=z4g
by a coarse clastic sequernce (Figure 1) depcsited largely in desp
wat=2rC DelOW wave-tase, prortatly in e sucmarine fan environmsut
{Luadbars, 1978). The coarse facies cradually charges into thinly
vadied, medium-ygrained metéﬁgcke ard meta-argillite which cculd
repres2nt a facies change tc ctter fan turtiditss. These rocXks wers
deposit=a in a linear derressicr cx trcugh along the northwastern
marjin of the Grenville Frcvince and are correlative with the lcwer
part 2f the Huronian Supergrcup ir thke Scuthern Province (Lumrbers,
19748), Southa of the trouqgh metasediments, the supracrustal cocks
contain several major units c¢f mcderately-tc well-sorted arkosse,
suparkose, orthoquartzi%e, alumircus clay-rich mat=erial, and rare
irca formation and marble depcsited in a nearshore environman<+ under
tne influsnce of wave acticn. These units are intercalated with thick
seJuences of impure metasandstcre ard seta-argillite contaizinyg much
I€ these
mor2 potassic f£eldspar than the deep water facies of the trough. &3
rocks ave part of the +rough Sequence, +han +hey
these—Eecks mark an important change in the paleogeograrhy cor +tkhe
developing Alternatively
Jidile 2rescambrian gszosyrcliral accuavlaticni a#d,they could
repr2s2nt a younger Middle Erecambrian segquence deposited upon the

deep water facies cf the trcugt. Impure metasandstor= arnd

meta~argillit=2 cf this cessitly ycurger seguencs 2xtznds intc ¢h

D

norta2rn part cf th2 map-drea where they were intruded cy the

Algoajyuin batholith (Figure 1).



Th2 youanger accumulation, which includss rccks ccmacnly referred tc

3

u

tne "Srenville Supergroug", is present sainly in the souzherr
third cf th2 Srenvill: Prcvirce (Figure 1) ard consis*s mainly cf
carponate metasedimernts, sutcrdirate clastic silic2ous metasedissrnts,
and locally thick sequences cf pmeravclcanics. The Algonguin
pataolith, which intruded rocks cf the clder accumulation, is
ovarlain unconformably by rccks cf the ycunger accumulation alcng izs
soutn2rn flank and at least part cf its western flank. Composed cf
ancrthosit2 suite rocks, the tatholith underlies the central part cf
tne srenville Province, aré¢ frelimirery cecchrecrnolcgical data suggest
thast its major phases dre tetween 1.4 and 1.3 b.y. old (Krogh anc
vavis, 1969; Lumpers and Krcgh, 1¢77). The bathclith narrows greatly
to the Jowehiast—esxd ncrtheast ard may ke linked to similar
patholiths under the St. lawrerce Flatfcrm and in the Grenville cf
Yusvec (Schwerdtna2r and lumcers, in F@ﬁ%.). Mozeovar, the ba+hclitt
app=2ars to pe part of a majcr magmatic event of ccntinental
proportions, about 1.4 *c 1.% t.y. cld, that has b2en postulatsd
tnroughout a broad area extendirg frcem lLarrador to Southern

California (Silver 2t al., 1577)e.

Th2 pase of the younger accumulaticr is narksd4 bty a pasal arkcse arnd

(3 4
[{}]

coars2 clastic segu2nce (Figure 1) wshick has been studiei only in +
map-drea, out which hdas v=z=en traced ir & crude reconnaissanca fashic:
by <he author to the west as far as Lake Muskoka. The seyuerncs

contains local thin units cf rzrtle, calcarecus and siliczous shalsy
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metasa2dim=ants, anrd orthoguartzite, and it undergoas a facies changs
south2astward acrcss t¥e strike intc the carconat= rocks dcminatirg
the younger accumulation. This cartcnate rmarine basin can be +raced
across strike for over 24" kg scttheast irtc the Adirondack region cf
New Yorx State, and alcag strike tc the east, 1t c-csses the Cttawa
River where it deflescts nortriwestward fcr several tens of km parallel
to, ﬁ?% 2asty of, the river. Mascr vclcarisc cccurred wi+thin the kasi
apoudt 1e3 DeY. agc (Lumpers, 1%€7), tut ths volcanism appears tc ce
" Ontaric.
restricted tc the ncrthawestern party, The tase cf the volcanic
segquence is not exposed, tut the earliest recognizable volcanism was
pasaltic and formsed shiz21ld vclcaric complexes which later evolved
into strato volcanoes (Lumkers, 1%€7). Yclcanic highlands wére ercded
supplying volcaniclastic detritus ttat fcrred aprons of turbidite
d2posits avout the eroded highlards. The cartonate facies was
depi>sited both during and after the vclcarism so that this facies is
intaccalated with mcst ¢f the vclcaric ard vclcaniclastic rocks
(Lunpers, 1367)., The thickest part c¢f tte exrosed volcanic segquence
is 12 the Bancroft-¥adoc arca scuthwest cf the map—-area, and this
portioa coincides with the crly regicn cf lcw rank m=a2tamorphism sc
far identified in the Grenville Ercvince cf the Canadian Shield
{Luavers, 1967). Geophysical data stvaggest that the volcanic rccks
ext2nd for an unknowr distance scuthwest cf the Bancrof%-"aicc areca
ban2ath the Paleozcic cover ¢i the St. lawrence vlatform. Ic the
nortaeast 0f tne ZFancroift-Yadcc area, the vclcaric roacks becom=
scarce and appear tn te acsent near the (Cttawa Eiver south of Fcss

Townsnip in the map-area. Mc rasemert rccks have b2en unzgquivccatly
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identified withirn the basin, ard it appears that the Algonquin
batnoli<n was emplaced near the margin cf a KMiddle Precambriarn
continental mass. Th2 oldes* rlutcnic rccks identified within tte
pasin are aovout 1,2%0 m.y«- ¢ld (lumters, 1967), and this age prcvijes
an upper limit tror tne interval invclved in deposition cf “*he ycurgsr

accuamulation.

A s2cond pasin c¢i supracrustal rccks tossicrly correlative with thcse

of the carbonats-rich basin scutheast ¢Z the Algonquin batholi<h

m

ext2nds northward frem southeastern Gecrgian zZay to south of lake
Mipissing (Figure 1). These sugzacristal rocks have bea2n cnly partly

mapp=2d on a crude reconnaiss

n

T

N

€ scele, tut tney app=ar to ke
characteriz=2d by acundant shaley metasediments containing
intercalated thin marble units; metavclcanices have been not=d at a

£aw localities.

dost of the plutcnic rocks cuttirg the clder accumulaticn csicng tc
the anortnosits suit= and are¢ late EFrecaakrian, ranging in age Iz¢nm
about 1.5 to 1.1 L.y, 0lG (Ilumters, 197%; Iumpers and Kroyh, 13877).
The only older piutonic tcdies ccnsist mainly cf quartz monzonite ana
minor granodiorite emplaced rairly withir ths Grenville Froxt
Tectonic Zoune and the deep water turcidite deposits during the ¥icéle

Precambrian, aovcut 1.7 L.y« agc {Fige 1 and lumters, 1978). 3Setws

[1}]

n
13 ana 1.¢ b.y. 3yc, a 1arge variety ci fplutcnic rocks wWwer=2 errlaced
Wwithin the carponate-rich ycuncer accumulaticn southeast of thz

Algonquin batholiti. ilcst cf tte plutcnic roccks can pe dividsd into
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suit2s withou* c©rsijudgment as tc geretic isglications, wi+h eact

suit=2 counsistiny of rocks ccnsistently asscciated in space and tirn

[1}]

.

1il0r:0var, the suites are chatacterized Ly cer+tain chamical featur

[
n

’
sucn as hign alkali contsznts, ¢r nigh scda ard low rpotasium contsnts,
More lata are n=2eded to prcve that rccks comprising each suite are
comagmatic, and scme of the suites pay e related genetically. i few
of tne suites Tecognized here, such as the biotite diorite suite,
hav2 also long bs=en recognized within crcgenic t2lts of diverse ages
on a4 qlopal scale (see Barth, 1€%2). Sukbdivision of +he plutonic
LOCKs into suites is alsc advartagecus frcr the pcint of view of
minzral exploration, bscause certair irpcrtant ralationships emergs
With respect to associated mineral césgcsits that would ctherwise te

iost (Lumbers, 1964).

Five major plutonic rocx stites are reccanized, and all fivs are
presant in th2 mag-area. Ccnsideératle pstrclcygic data are nscessary
t2 assign a plutonic bedy tc a particular suite, and unfortunately,
such data are not availakle fcr all the rplutcnic bodies within the
carponate-rich accumula*icn. 2 generaiized 3distribution of +he
various suites tor which data are availarle is shown in Figure z. In
approximate order of decreasinc¢ age, ths fcllcwing suites ar=
r2cojJnized: 1) bictite dicrite suite characterized by atundant
dioritic rocks, tonalits, ard scéic ¢ratizic and syenitic rccks,
chi:fly t:ondhjjemi}e. Jrarncdicrite, altit=s granit2, albkite syznite;
2) 4noTtnosit2 suite consistirng cf ancrthcsitic and tonalitic rccks

and associated mcnzonitic and granitic rccks (Lumbers, 1975); 23)
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guartz aonzonite suite characterized ty akundant -juar+z monzenits aad
only ninor phaszs 0f othsr calc-alkaelic irstrusive rocks; %) alkalic
suit2 dominated by alkalic syerite ard granita, out contairing minc:
mafic alkalic rocks and nepteliire syeri*e; and 5) syenite-monzornits
suit2 characterized by atundant calc-alkalic sysnite and minor
monzornite, quartz monzonite, tcralite and gaboroy.# Geochemical anu
g2ochronolcgical investigaticns c¢f the varicus rock suites in
progyress should aid in understanding tneir pe*rogenesis and refine

thair subdivision as outlined ltere. Thke alkalic suite is coniinsid

w
o
m

maialy tc a major complex near thke rcrthwestern margin of +he L
Pracambrian sugracrustal accurvlaticn, cut scall intrusions o0f <he
suite also occur elsewhere (Figures 1 and 2). Miner phasas »<
ancrthosite sui%e rccks are ccrocn in the major alkalic complex and
¢his spatial association c¢f the twc sui“es has also b=2en recoynized
to zne nporth of the Algenguir tasthclith ir rre2dominantly ancrthcesite
Suiz2 instrusioas in the Eursash ané Yattawa-Deep Rivar areas
(Laavers, 1975; 1976a; 1€76c). Eerhaps a g=2netic link 2xis*s tetween
ar®

the two siites (Lumbers, 1576Lt). Arcrthcsite suite rocke, alse
spatially associated with scze cuartz mcrzcnite suite intrusizsns irn
Nor=h Canontc arnd Blithfield Tcwnshipz in the map-ar<a. Further wcrk

may 3150 show 2 genetic link retwzer *these two suites.

The wstamorphic histery of the Grznville Erovincz is difficult tc
d2t2rmines in detail ftecause the late high-rank reqicual me*amcrrhism
efizctively ovliterated evidence cf any earlier m2tamorphic everts,

Nav:i<thless, some svidence succests that the cldar supracrustal
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accumalazion near the northwesterr nargin cf +he Grenville Prcvirncs
was afiected oy the Penckean evenrt that regicnally metamorphosed
rocks O0f the Southern Precvinrce rear Sudbtury and to the wast between
2,15 a2nd 1.8 b.y. ags (Lumters, 157€). 1his m2tamorphism varcied in
int2a3ity out rarely excesded tle temparature and prassure conditicns
of the lower almandine ampkhitciite facies. Mineral assemblages
developed in the Grenville greisses durirg the late high-rank
ra2gional m2tamorphisz are mcst irdicative cf temperatur= and fpressurs
conditions exis+ing in the middle tc uprper almandine amphibclite
facies. Locally within a few hichly straired granitic intrusicns irn
the younger accumulaticn scutheast ¢f the Algonquin batholith,
mineral assemplages suggestive ¢f cranuli+e facies tzmperature arnd
prsssure conditiors exist. Many cf the metamcrphosad monzonitic ard

syenitic rocks of the ancrthcsite svite ccntain hypersthene, tut +he

n

pres=2nce of this mineral is rnct indicative cf granulite facies
meta@oIpnism of these rocks as claimed ty scme geologists (Lumcers,
1971; 1975). During +the late metamcrphisn, the Alqonquin katholith
was reactivated and became diapiric +cwarc the cverlying rocks
causing most of the tectcnic defcrmaticn, not only of rccks of the
batnolitn, but alsoc of rccks c¢f the twc stpracrustal accumulaticns
(Scnwardtner and lumpers, in EZ@;.). Nursrcus cval diapiric
structures outlined py litholcgy and replete with suphorizon+al
flattening genisscsity Are presert withir the ratholith (see Mars

++++, pack poclet), The lcng ciameter of the batholith parallels tbh

(1))

overall trend cf the folded vrccrfcimity marking the pbas2 ci the

youn:er supracrustal accurulaticr (figuie 1). This diapirism accoun<*s
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for subaorizontal gneissic fcliaticr and recumbent £21ding domirant

in sue supracrustal rocks fcr ters cf ko arcund the batholitfh.

Tn2 latast tectonism to affect the Crenville 2rovince is rela*ted tc
activity along +the Ottawa-Ecrrecktere Graten (Fiqure 3) which crcssss
the uvrenville Provincz westwaré alcrg the Cttawa and jattawa Valleys
and continues westuward acrcss tlre Grenville Frcent Tectonic Zore tc
join the durray Fault Syster scuth cf Sudtury. The graben, which is
part of tne St, Lawrence Rift Systen (Kumarapeli and Saull, 1966).nas
provavly initiated early in Azchean time (Lumpers, in pr=ss) anc has
remained active tc the presert eastvard frcm Lake Nipissing. The
grasen i1s marked ky prcminent fault systegzs cn the north (Hfattawa
Kivar Fault and Ottawa System, Figure 3), ry swarns oI diacase dikes
and a prominent zcne of ncrral faulting and swall subsiduary gracerns
on the south, and widely scattered :scnes c¢f lccalized feritizaticn.
s0st of tahe diabase dikes pcstéate the late high rank regional
metamorphism in the Grenville Iicvirnce, itut some wer= intrudedé wrils
this mevamorphism was cn tle ware. laeprcpnyre and trachyt2 alkes,
small peridotite Ltodies, cre late gattrc lcdy, and a faw alkalic
rock=-carbonatite complexes ard cryptcexgplcsicn structares, all
ranjyiag in age frcm Late Precanmtriar tc Early Eeesambrian, are
locallizea within the graken. 211 kvt the scuthern part of the
@map-area, southwest cf the'prcuinenf 2¢ne cf faulting exteniing wsst-
nortawestfsouth cf the Mt., St. Fatrick Fatlt through the northkern
part of Kamaniskeq Lake and Ryler lake {raps *++++, back pocket) liszss

) . - ., Ves .
witain tne yraosen. kepresentatiess cf mcst cf the various late
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intrusions associated witl the graben are grasent in the map-ar<ae.

GEUOLOGICAL SUAMARY Cr THE MBE-ZPEEA

Figar2 4 summarizas the ssqyuence cf events recordsd by rocks of the
map-area, and the relaticnship cf tlesse events in space and “ime ¢c
kno£ mineralization. Mineralizaticn aspects will be discussed ctelcw
after the rocks comprising the everts are rri=fly summarized ir this
sa2ction. In positioning events skcwr in Figurs ¢ in a time framewérk,
most waight was given tc relative age relaticnships visiple in the
fieid, particularly crcss—cuttirg relaticrships shown by rlu*oric
rocks and ages cof plutonic rocks relativs tc the late high rank
regional metamorphisc. Availatle gecchrcnclicgical da*a on the recks
involv=a, chi=afly frca Silve: and Llurkers {1S66), Kroqh et al,
{15538) , Krogh and Hurley (1S€€), Krcgan ané Zavis (1959), and
unpilulished data py Kroghk, has tszen crtaited mainly from porticrns cf
the plutonic r©ock suitss and metavclcanics cutside the map-ar<a and
are too incomplete and prelimirary in natctre tc provid2 mors +<harn a
Jenz2ral time raference. Thus, mcst events cannct be gJgiven preciss
tim2 limits, bnut +he duraticr ard cverlap cf events can be estimazed.
Lvents of regicnal nature reccrded Ly rccks btoth within and ocutside
tie wdp-area are shown oy heavy lines. Tte light lines indicats
ev=uts cthat are either restricted ir their distribution, such as
faultingy and associated intrusive activity alcng +he

OttawWa-Bonnecher2 Graben, c¢r irferred, such as metamnorphism of ths

'y

Middi= Pr=cambrian rccks 3s a result of irtruszon cf the Algonguir



pataoiith,.

HIJJLE 2xSCANBRIAN SEDINENTATICN

The oldest rocks exposed in the map-area ccasist of 4iddls
Precamorian metassdimentary greisses derived from two wmain types cf
saquenc2s: 1) intercalated ispure sandstcre, feldspathic sandstcne,

anl siliceous and calcareous mudstcr

7]

s abd 2) seguenc=2s dominated ty
siliceous mudstcLe coantaining intercalated, thinly bedded impurs
sanistone, feldspathic sandstcre, ard silicecus and calcarzous
mudistone, and 2) sequences dcmirated ky silic2cus mudstone corntaining
int2rcalated, thinly oedded icpcre saadstcne, feldspathic sarndstcns
and calcareous mudstons. MetamcIfhism ccrverted the calcareous
muuston=2 of both segquences irtc rccks rich in amphibole, quactz,
plajiocliase, and mincr diopside, epidcts, and tiotit=; marktle is
abs:mt out 1s asscciat2d rarely witk Lcth sequ%nces ir ¢the
flat-awa-Deep River area *c the rcrtit cf the map-area (Lumbars, 19795).,
Tne metdsdandstornes generéllv ccrntair alburdant potassic fealdspar ir
marked contrast to mestasancéstcres cf tke trcugh metasediments
m2ntioned above in the "Geclcgical Setting"™ saction, N24ar the ecast
P2355
end of Grand Lake in southwesterrn Strattcr Tcwnship (Map ++**, Lack
pocket), the metasediments are mainly feldspathic and guartzoss
matasandstone with a few intercalated ttin urits up to 3" cm thick of
a m2tas2diment pcssicly derived frerm ircn fcrmation. This
natisadiment is essantially a musccvite-rbictite-oaligoclase-juartz

gneiss #ith up to 52 percent racretite ccrcentrated in dismaembered
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micscz20us lay2rcs up tc 3 cm thrick ard s
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by sligh+tliy thicker

quartz-rich laysrs.

The age of the 4iddls Precamtriar metasedimen%s is poorly kncwn,
Regionally, they are irtruded ty gplvtcric rccks as old as 1.5 Le.ye.
(tumbers, 1978) , ard in the mar-area, ttey are cut ty rocks of the
Algonguin pataolith emplaced tetweer 1,4 and 1.5 b.Ye ago. As
discussa2d abpove, the metasedimerts may te yfunger than Middle
Precambrian supracrus+al zccks rear the ncrthwestern margin of ths
Grenv;lle Province that are ccrrela%tive with the lower par%t of the
duronian Supergroufp depcsited tetweer akcrt 2.5 and 2.2 b.y. agc. In
Fiqur2 4, the aga2 is 2stimated a+* atcut 2z b.y. with a large margin of

uncartainty.
ALGOUYUIN BATHOLITH

Rocks of the Algonquin vathclith are highly strained and metarmor-
phosed so that for the mcst fart they ccrsist ¢f augen gneiss ard
gnelss coataining prcominent layering. Nevertheless, well exposed
outcrops generally reveal isclated, slightly gneissic phases
displaying relict primary textures ard, rarely r2lict primary

f2ldspar indicating that the greisses were originally massive ignecus

[WH
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L

TOCKS. Lithologically, the tathkclitt ccnsists ¢f ancrthcsite

n

u

B

th

-

rocks (dap Units 2 tc L&), mairly gresissic quartz monzonits, W
savaral large uni*s cf mcnzcnitic aré syernitic rocks and sca*ttered

small units of ancrthositic anc¢ relsted mafic reccks. The southern
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part of the bathclith ktetween Eark Iake ard Southwesta2rn Hagacty
P1838%, P235¥, Pass%, Pays?

Towlship (1apPSA stbdp—paad—peewct) ics rzlatively rich in gneissic

tonalite. Petrcgriachically, the rccis are siwmilar to anorthosite

suite rocxks in the Burwash arez (Luwbers, 1975,

Hramoesa,—3+FF5h, Mcst of the arcrthcsitic rccks are relativaly rmafic
and contain between 2" and 23C fpercert ferromaganssian minerals (mairly
biotite and ampnipole, but sceme phases ccntain clinopyroxens).

Plag-oclase ranges in ccrpcsiticr bketweer accut An2S5 and AntS5S. YNcrth

t
n

of solden Lake and east of Ferltrcke, relatively swmall uni

]

sic
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containiag anorthcsitic rccks are ccrpeszd largely of gne
aiorit2. sneissic tonalite ic ess2ntially a quartz-ferromagnesiun
sodic andesine rock ccrtainirg 1C tc 27 percent gquartz, 15 *o L°
percent piotit=, amphipbocle, and, rarely, clinopyroxene, and accesscry

garust, potassic feldspaz, izcr-titariue cxide minerals, apatitsg, and“%
anorthesitic, and dioritic units is rishin wWighly stretchad xenoliths of amphibelite and

zircon. s$neissic quartz ncn2cnite ir ¢hs vicinity of tonali<ic,rocks
ané contains up tc 15 percernt amphitcles as the chief ferromagnesiar
min2zal, Such xenclith=-rich phases alsc cccur locally where large
units of the more mafic rhases are acsent. Where the xeroliths arse
airor or absent in the quartz acrzcrite, tiotite is the chi=f
ferrowagynesian constituzent, Where irtersely sheared, the
xendlita-rich guartz mcnzcnite is extremely heterogen2ous and except
for a larger qrain size and tyrical auger structure, it resanmtles
som=2 O0f tae Middls Precambriarn mnetasedirerts, Cross=cuat+ting
raiationships of <he varicus fphkases suggest that the mafic rocks are

tne oldest followsd in order bty the menzernitic aad sysnitic recks ana



guartz monzonits,

The int2nsely strained nature c¢f the tathclith rocks carn be
attriputed to diarirism durirg tke late Erecaamtrian high ra=nk

. . - . ress
T 29gional metamorphism (Schwerdtrer and Itskers, in Ecap.). AS shcwn

P183¢'P1365, P2.15%,P2357
on the accompanying maps (Laf[SA*ttdpbogiepswadd , NuUA2r0Us oval
diapiric structur<s are outlined ty suthkcrizcntal flattening
gneissosity and by litholcgy. 2r excellert example is in north=1in
Guthrie Township where an cval structure ccred by quar%*z monzonit*e is

surrounded oy monzcnitic rcckse. The ccr=s rccks dip suchorizontally,

but have superimpcsed cpen fclés prcducinc dips up to 3% d=2qrees.

(2]

olds ar= utiguitcvs thrcvghctt the mar-area and appear +

(o]

Thase
repres=nt open fclding and wargirng during uplift following

culaination of the high-tank regicral getamcrphism. This origin Zcr

n

the folds is alsc sugpecrted Ly the facts that the emplaceument of many
lat2 pegmatit2 dikes {Map Unit 27) was s:tructurally con*rnlled Lty “rs
open rolds, and structural surfaces related <c the £o0lds show
slicxkensides and late cataclasis. All the tathclith rocks in areas cf
suvaorizontal gneisscsity are rarkedly strdinsd and show a prcaminent
gnelssic layering. 1ln the mcnzceritic rccks, the layerinj is ccummernly
reti=ct=2d by numercus rus%y scltist 2cnes tp to a few m2tres thick
containing graphi+te and minocr accunts of pyrcite and pyrrhotite
scatta2r2d in a sericitic and cklcritic guartzo-faldspathic matrix.
The rusty zon2s grade intc auger greiss reccgnizeabls as nighly
strained acnzonitic rockse. In guartz mcpnzcnits and the mafic rocks,

the layaring is mainly reflectec¢ Lty kictite-rich zcnes, gensrally
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less than cne m2tre thick (Fhctc 1), and rusty schist laysrs are rarce

to 4b320t. e . Co e R

Late peygmatite dikss (Map Unit 27} are ccmmcn throughout =hs
batnolith, but ths largest dikes are present in the mafic phases, ang
son=2 O these dikes have beer explcited fcr feldspar anéd mica. Tracss
of aranium-bearing minerals are ccrumcr in the pegmatitas, but ncne

app=ar to be sufficiently rich ir uranium tc be of =2concmic interest.
LAlS PRECAMSBKIAN SUPRACRKRUSTAL FCCKS
COaus3r CLASLIC SEQUERCE

The Late Precambrian supracrustal accumvlaticn is dcminated by
carvonate mn2tasediments and rests urnccnfcrmatly upon rocks of tte
Algonguin batholithe. The Fase cf the accupulaticn ccnsists of a

~

coarcs= clastic s=guence characterized Lty a tasal arkose anc impurs

sandstone facies locally cecntaining ccarse clasts lithologically p—

Hh
Rl
o
[1}}

similar to intrusive phases cf the tathclith. The uppsr part o

\

1))

[
seguenc2 jyrades intc “he carktcrate facies bty a progressive jimcreas
L] N
in ta2 amount of intercalated units, derived frcm calcar‘s anc
silic20us mudstones and silicecus limes*cre.

Typical axposures cf ¢he rair lithclcgices fcund in t

.

by
L
he

(1))

S2guance ar

shodn 1a 2hotos 2 to S, Frcm Fernkrcke scuthwest tc northsrn Erudenc) S

Townsnip, the underlyirg cathclicth is ccmpcsed mainly of guartz

[ .
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monzonita, and +*he sejuance is dcmirated bty mediuam~ to coarse-grain=zd
gne.s3ic arkos=2 and subarkcse lccally ccrtaining intercalatsd +tlhir
unicts of silicecus marble and creiss and schist derived from impure
s&nds:one and calcarenus and silicecus mistcre (Photos 2 2nd 3).

Coarse C©1asSts ars race *C akser+. Scuthwest frem northaran Brudersll

n

Township, the underlying tathclith is rich in tcnalits, and the
low=2st part of the saquence ccrtains several, thin, lsnsoid units cf
Jnaissic arxkosic conjlomerate rich in +cralite clasts (Photo 4)., Mcs+
of the seguence 1s dominated ty ricacscus arkosic metasands=zcrse
containing isolated cnarss clasts <¢f gneissic granitic rocks and
locual units of gqnziss derivsd frcm zedium tc cnarse-grained arkcss
and 3upackose and calcareouvs ard silicects aulstone (Photo f)e.

P2trograpaically, variaticns ir placicclase and petassic feldspar in

t

the arkose and subarkose seenm tc reflect clcsely the cature of the
und=triying batholith recks; pctassic fsldspar greatly predominates
ovar plagioclase where guartz mcnzcrite dcminates the pasemsnt, ard

th svarse is so where tonalitic rccks are dominant in “he raserment.

W
]
%

Evidaently, th2 s2juznce reflects detritus derived f£rom +thze underlying
patholith and is largely a residuec resulting from the reworking cf an
arkosic r2qolith. Further wcrk ir prcgress will help to coniirm these

preiiainary conclusicas.

Cutliers of th= CCars2 SEGUENCE CCCUI wittin the batholith nup tc :C
mil2s (48 km) northwsst cf %he expcsed rargin cof the bathclith
sujj2sting that the vatnolith was crce ccvered ty at l=2ast part cf

the Lat2 2r=cambrian supracrustal accumulatisan. detamorphism chscursd

W
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or Jestroy=d anst primary sedirertary structures:'inithe sequaac:
® - .

gsevaraly limiting anulysis cf tte ervircument cf Jdeposition,

[t

Kecimbent folding of the szsquercef due tc diapirism of <he rathclith
is rcespoasible for irr=s=gular tcurdaries tetrws2n the batholith ard +hs
sanc2 ¢ irliers of tatholith rocxs within ths

sejgiance. In f£act, the ccntact slcwr cr the maps (MapsA=+rer Ltack

la}
®

s=2q:12enc2, and the ¢

pocket) 1is greatly generalized ard ir de<tail, is considerably mcre

irra2gular than shcwn.

Further worK, including ajditicral magpping cf its eastward ang
westward continuatien, cculd grcve thke seyuence to be of =2concmic
iaportance oecause it appears ¢ rCefresent cn2 major =2nvironment in
whicn concantraticns cf wrarium are kncwr tc fcrm. No such
concantrations were rcund it the secuence during the present s+udy,
and +he amount cf uraniur ccrcentrated in the underlying bathclithk is

UnKilOWNe

CAZ300ATZ JEZTASELINENIS

Carvonate metasediments (Map Ori+ 1{) ccnsist of marbles derived fren
impuy-ze limestcn= and dolcstcne., Ycst ¢f the marcle is calcite rict
and contains at least 5 rercent silicecus impurities. Iwo main
varietias or calcite-rich martle are distirgquished cn the maps (i#laps
++++, Dack pocket): 1) calcitic martle ccertaining less than 2°

) gilicecus marbla ccnzaininc Z¢

L]

parcent silicacus impurities; ard

e

30 parcant silicecus impurities. Ecth varie<ies contain the

ot
Qo
[N



following impurities: phlcqcpite, ctlcocrite, pyrite, pyrrhotite,

L]
rapaite, gquartz, apatite, titarite, tresclite, potassic feldspar,
plajiociase, prcwn tcurnalire ardé zircecr, The siliceous varisty alsc
coLtains scapolite, dicpside, epidcte, allanite, and bictite., Hcs+
comamonly, tiae twe varistiss are intercalated, and variations ir the
amolat Oof impurities reflect criqiral tedding. Thin units cf
ampaivole-rich me*tassdiments ard mincr calcacsous and silicz=ous
shaiey metasediments are ccoopcrnly ittercalated with siliceous marklz
and also serve to indicats criciral tedding., 5cmz calci+ic markle
contains up to 5 gpercent very fine¢—q:ained pyrite, and when s%ruck
by 2 hammer, it gives a strcrg cdcur cf E2S. Such marble conraics

minor intarcalated dnlomitic rmartle and is mcst common near Ctta?a

1]
"

[

kRiver in Boss and Hortcn Tcuwrshkips. Farely, urits up -0 szvera

¥,

o

mewtres thick of crthcoguartzite ard subarkcse are intercalatad with
caicitic mar%le. Mcst of the martle is ccarsely recrys+tallized anc
gr=y to lignt grey witk averege crair siz:s ringing betw2en 2 ard &
mR, Locally in highly strained zcnes in markble-rich terrains
containing recumbent folds ard suthcrizcrtal yneissosity such as
north of LeClaire Lake in Matawschar and Erougham Tcwnships, very
coarse calcitic marktle with average grair zizes up to 1 cn
pradominate. In the marcle-rick terrain cf EcNac Township where
gneissic foliation dips sukvertically, the mackles are locally
aistinctly less straired and recrystallized than elsawhere, Fins

P
ivtc

a

i

t

gra.n2d, uark grey calcitic ané siliceous marhles int=rcala<
coarser marolas show well-preserveé tedding faaturss. Thay ccnzain

apandant very fine-qrained graphkite which causes the dark gray
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rside, 'scapcli+e, .epjdcte, ard allanite are rare tc

colour, aad dio

4osm of tn2 dolomitic marple cccuirs scutneast of the alkalic ccrorlex,
and =xcept for mincr unmargalkle thir urnits in cilcitic marble ard
moud-2fataly thin units near Centennisl and Elack Donald Lakss ir
Matdwachan, Brougham, and Ncrth Cancntc Tcwnships, all major urits cf
dolomitic marble show sope spatial asscciaticn with metavclcanics.,
Suca an associaticn nas alsc teen recognized elsewhere within the
Lat=2 Pr2camprian supracr-ustal accurtlaticn (Lumters, 1964, 156S). Twc
maiia varieties of dolomitic rartle are rresent: 1) medium to
coarse~Jgrained, white tc¢ greenist dclcmitic marble relativelv tree of
imciarities; and 2) mediur tc ccarse-grainec caerty dolomizic marcls
coutaining numerons thin ceds ¢f ccarsely ctecrystallized chert ard
siliceous zones rich in tierclite. Tte main impurities in bo+h
varieties are phlogopite, chcndrcdite (ccawmonly partly “o completely
serpentinizad), guartz, chlcrite, crapbite, tremolite, apatize,
aiopside, talc, scapolite, titarite, pyrite, and pyrrhotite,
Cataclastic d2fcrmation of trewclite-rich dclomitic marcls alicrng
fauir zones produced fibrcus tremclite, a fcrm of asbestos. Southwes-
of 2enfrew in Adwastcen Tcwnship, a tkick unit ¢f dolemitic martls ard
cherty dolomitic marple locally ccrtains ccncentrations of sphalerite
accompaniad by minor pyrite and rare galena confined %o rslict teds

indicating that this miserulization formad either Jav-'-s,fr shortly atter depesition of

K 2 - Sei S v the marale. The relatively

tnick dolomitic marble urit ir scutkern Fcss Township contains

sev2ral zones with crly minc: impuritiss, and scme cf these are
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Juarried rfor building stcne, ard the prcdrction of magnesiunm.

Skacn, a i11ight tc dark green, medium tc ccarse-grained rock rich ir
aivpside and amgphiogola, 1s ccmecrly develcped in the carconate
matas=diments near contacts with iptrusive focks and in the vicinity
of lLate pegmatites dikes. This rcck is particularly abundant in the
alkalic complex which ccntains rumercus arcuate scre=ns and xenclitks
O carbonat2 mstasediments., Mcst ¢f the skarns are massive +o ornly
slijntly gneissic, pu% some have undéerqgcne extreme deformation arnc
recrystaliization. In additicr tc dicpside and amphibole, the c<ther
ma jor minerals presenrt are scapclite, carkcnate, titanite, ard
potassic f2ldspar. #dincr minerals, scme c¢f which are major
constituents in a few skarns, are pyrite, pyrrhotite, chalcopyrite,
molybdenite, magnetite, vesuviarite, fluciite, phlogopite,

plagioclase, zircon, bictite, epidcte, cklcrite, apatite, garcs+

[i}}

’
magn.=tite and allarite. A few sharrns are radioactive and possitly
contain uranium minerals. The distributicn, mineraloqgy aund £ieid
relationsnips cf the skarns sugcest that mcst were formed by the

. . : L
reaction of carborats metasedimerts withk either f£luids,in Si, P11, E=

and iy derived from adjacent irtrusive rccks, or fluids responsitle

for pa2ygmatite diks formaticr.

In sagot fownshifp north of Calatcgie Lake cn the apandecnad railway
linz, an =2xposure of silicecus gartle ccrtains a few thin units cf
felaspar-juart z-scapolite~cartcrate greiss ccatarning layers rich irn

pyrite and pyrrhctite. This rceck cculd te derived frcem sulphide
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facies iroa forwmaticr. Similar rcckse alsc CCcur near the northern &nd

of Cent2aaial Laksz ir Yatawachar Tcwnshifp.
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Oth2r metasedim2nts in the map-area are derivad from cithar
calcareous and siliceocus mudstcres ccrtaining minor sandy and
carvonate sediments, or frcm clay-rich tc guartz-rich sandstcnes,
dappable units cf rocks derivec frcm calcarecus mudstone are

intz2rcalated with *the cartcnate retas<diments ard ars associated wi<h

]

unxcs of clastic =silicecus metacsediments, Calcareous mudstone

(4l

rapresents facies changecs frcg predcrinantly chemical arnd biochsrical
sedimeatation to clastic sedinmertaticr. Ttus, original carbonate and
silicaous components in this rcck varied ccnsiderably, and upon
pnetandorphism, this variaticn prccéuced a variety c¢f gatrcgrarphic
typ2s. These rcocks shcw preminert lithclcgic layering due tc laetge
vartations in mineralogy, tuvt ir gereral, they contair abundant
ampanipole and plagicclasé ard ere referrzd tc herein as
ampaioole-rich metassdiments (Far Crit S). In addition to amphircle

and plagioclase, individual layers ccntair accessory to esssntial

()]

amounts of diopside, pctassic feldspar, tictite, scapolite, erpidote,
carponat2, titanite, apatite, 2zirccr, gatnet, tcurmaline, pyrite,
pyrraotite, and ircnp-titaniun cxide rinerals. Tha mineralogical
layaring raflacts original teddirg, and cther types of matasedim=zuts

are intercalated with *hese 1ccke as sutcrdinate thin urnits

paralleling tn2 layering. In armphiccle-rich metasadiaentary urnits
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witain caroona*te m<tassdiment seguerces, the sutordinate faciss Is
comaonly silic20us martle. Witere amphibtcle-rich wetasedimen<ts are
associatea with thicker seguences ci clastic siliceous metasedirzents

the suoordinate facies is dcmirated bty clastic siliceous

[}

m2tasediaents, Near Calabogie Iake in Eagct Tcwnship, amphiccle-rich
n2tasediments intercalatad with rccks derived mainly f£rco silicecus
nudstones (Map Onit &) lccally ccrteirn thir, ccarsely recrystallized
cherty layers and layers ur tc & few centimetres thick rich ir
iron-titanium oxide winsrals aré pyrite, These farrugencus rccks were

provanly derivad from iron fcrrmaticr.

Rocis derived frcm silicecus mudstcre differ from the amphivole-rich
metasediments in centaining rircr ¢1 nc asphibole, genzrally atundarnt
gquartz, plagioclase, and bictite, ard ccarse porchyroblasts of
garnat. Thay alsc vary ccnsideracics in mineraelcgy and in addi«icn tc
the afor=mentioned minszals, they ccr%air accessory to essen+ial
amoants of potassic feldspar, musccvits, sillimanite, scapolite,
divopside, carbonate and ircr-titanitm cxide minerals; titanite,
apatite, yraphite, pyrite, pyrrkctite, tcurmalines, chlorite, allanite

and zircon are the main accesscry minsrals. Ciopside, scapclite, arnd

.

_ ¥ X ¥ see pase 312 € L
{up =0 70 perc=nt) and the feldspar is either predcminan+tly ! -
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plajioclase or potassic icldsger; mncst cc¢rtains less than 1" percent

ich

0
5]

amngaioole, piotite2, and mtsccvite, Scme subarkos2 is relatively

in oiotite dand muscovite, wite ccarse pcrphyrcrlasts of jarnst.

Thisly veided, oiotitic mretasardstcre and pictite-rich shaly
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carbonate are present only in rocks containing amphibole;
sillimanite is confined to quartz-rich phases lacking calc-
silicate minerals. One occurrence of siliceous mudstone
intercalated with metawacke on the west shore of Ottawa River,
about 1.5 miles (2.4 km) north of Muskrat Rapids in Ross
Township, contains minor cérdierite. The siliceous mudstones
occur in thinly bedded sequences containing subordinate amounts
of intercalated quartzose and feldspathic metasandstones,
amphibole-rich metasediments, and siliceous marble (Photo 6),
and they form subordinate layers in sequences of amphibole rich
metasediments and rocks of units 6a and 6b. Sequences composed
mainly of éiliceous mudstone are designated as map unit 8 on
P8I0, P2355, P23sL, LIS ]
the accompanying maps (MapsA+=+++ back pocket), and are included
under the calcareous metasediments because of a high content
of amphibole rich metasediments and locally abundant siliceous
marble.
A few sequences composed mainly of metamorphosed arkose and
subarkose (Map Unit 7) were mapped in various parts of the aréa,
commonly in association with amphibole-rich metasediments and
calcareous and shaly metasediments. Locally, the sequences
contain intercalated impure metasandstone, siliceous marble,
and rarely, orthoquartzite. One of the thickest and most
persistent of these sequences is in southern Lyndoch Township.
This sequence also contains locélly abundant, coarse-grained
arkose similar to that found in the coarse clastic sequence,
and abundant intercalated amphibole-rich metasediments and
rocks derived from siliceous mudstone. The metasubarkose is

mainly a quartzo-feldspathic rock dominated by quartz’%

*£Eﬁu%*bP531
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metaseaiments £85m saveral thin +o relatively thick units in 3oss ard
iiotton Townshirps néat'c;taua Eiver, in aAdmastcn and 2astern Grat+*cohn
Tlownships, and extending scuthward frcam Calatogiz Lake in Slithfield,
Nortn Canonto, and Bagct Tcwnships. These £ccks appsar to cepressnt
arey grey
thinly bedded wacke sequences, sirilar tc retiwacke s29quencsas
intarpreted as volcaniclastic agrons depositea apout a2roded vclcanic
higalands in the Bancroft-~radcc area (lucters, 1967; 1969). Hcst, fu-
not all, of th2 urnits in the map-area skcw scme spatial associaticrh
witn metavolcaaics, sc that these urits may also represen%t arrcer
d2posits. Lithologically, the rccks ccrsist mainly of biotite, gquartz
and oligoclase. Amphibole is lccally abtundant in scme of the rocks

are, in

]

ana apsent in cthers; pctacsic felcdspar is sither absent, or
mark2d contrast with mcst of tte ctlter clastic silicweous
ma2tas2diments in the map-area. Scarcity cf pctassic feldspar is alsc
Chacucteristic of *he vclcaniclastic aprcn deposits. Common accesscry
constitu=nts are pyrite, pyrrhctite, ircr-titaniam oxide minerzls,
allanite, garnet, apatite, titanite, zirccn, epidote, tourmalire, 2anad
carponat2. A few rocks :ich ir amphitcle also contain scapoclite aré
diopsid2, and garnet is me¢st atvrdart in tictite-rich shaly pcrticrs.
Sequanc2s of these rocks in Ncrth Cancntc and Elithfield Tcwnshircs
and locally in Admaston and e€astern Grattan Townships were intruded
by a3 varizty of ignecus rocks ard ccntair dikes and sills cf thes=
rocks in additicn to porrhyrcrlasts cf alkalic f=2ldspar and
irragularly develcped lenses cf cuartz felaspathic material. Such
rocis ace designated by a separate ccde (€Lk) on th2 accempanying mags

P1838] P25, PL36L,1P2357
(daps *+++,  back Epccket)e.
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JB %2 2asterCn shcre of Mile lake ir scuthern Elithfiald Townshig,

silzy, oiotitic units less thar cne metre thick and intsarcalateé with
¢y ) .

ma2tuysacke contain a few layers ceferally less than cne can*imetrs

thick rich in magn=z2tive, This rcck protacly is derivad from ircer

formatione.

uns occurrence of iatrafcrmaticpal metaccnglcmerate was mapped cr an
island in Black Donald Lake rear the eastern bcundary of datawachan
Towiaship. This rock contains 2 varisty cf clastic siliceous
metasediﬁentary clasts and ccarsely recrystailizzd quartz clasts in a
bioJtite-rich matrix conrainirqg sillimanite, quartz, plagioclase, and

Jarnet.,
HETAVOLCANICS

focsis most likely darived frcm metavclcanpics are scarce in <he magp-~
ars=a and are confined to‘the fcllowing: 1) fpredominantly felsic =c
interme2diat2 metavolcanics c¢f the Cak lake formation (Lumbers, 13€7)
n2ar the southwestern correr c¢f the area in haglan, Yayc arl ashty
Townsnips; 2) mafic metavolcanics in nerthern Cenbigh Townshig; 2)
two thin units of felsic tc¢c intermediate, and mafic metavolcarnics in
tn< Jdolomitic marcle seyuence ccrtainicc zirc mineralizaticn
soidtnwest of R2nfrew in Admastcrn Icwnship; U) predominantly mafic
m2tavdolcanics near Ct+tawa Fiver in Fces Icwnship; and 5) mafic

metavolcaanics near the scutnerr shcre c¢f white lake and the southern
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ana of the White Lake .in Eagct and Darling Townshirs. This
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last anit is part of an ex&ensiQe éséuéﬁcévéf’ﬁéiavclcanics trerdirg
soutawestward peycnd the map area ({Fiqure 1). Th2 metavclcanics are
higanly defcrmed ard recrvystallized, sc that cnly vestiges of primary
volcanic strucrtures are preserves. The wmafic metavolcanics are
ampnibolite, rich in plagicclase, amphiktcle, iron -tthanium oxide
minerals, and titanite., Relic pillcws and stretched plagizclase
rh2nocrysts and amygdaloidal structures are the main primary vclcarnic
Structuces preservad. Felsic ard intermeciate metavclcanics ceonsist
maxnly of fine—-qrained, leucccratic, cuartzo-feldspathic gneiss argd
schist aund micaceous guartz2c-feldspathic schnist. dicac=0us varieties
commonly contain both biotite ard musccvits and minor garnet an¢
ampnipolersillimanite cccurs rarely. Many cf the units contain
abundant potassic feldspar, tut in scme, scdic oligoclase is the
doninant feldspar. fragmental facies are rresent in felsic units in
admaston Township (Paoto 7) and at tle scuthwestarn boundary of <tthe
map-ar=2a. Inis facies and the micacecus facies may rapressant
pyroclastic deposits, fhe leucfcratic guartzc-feldscatnic f£acies may
represant original f2lsic flcws, but relic primary structurss

indicative of this origin wers rct fcund in these rocks.

kast of Calabogie Llake in Eaqct Tcwrship and in northern Dentigh 2nd
southern Lyndoch Townshirs, ucits cf anphihciite and quar=z
amphipolae=-plagicclass gneiss wmay, ir rdart, te derived from maric
metavolcanics, The Eagct Tcwnship urit ccr+tairns abundant

intercalatad silicsous markle ard ispure aetacsandstcne units
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less +aan tiéc Qet{es thick, whexeas1th§_9pger ani* consis<s
mainly of prominently layered amphiteli;e uitﬁ i;yerinq reflected ry
variations in amphibcle, guartz, ard placicclase contents. Mo
uneguivocal primary voicanic structires wsre fcund in either urnit,
Pigae’ P2356, P235%, PL357
and on the accompanying maps {(Mapsp-==+, Lack pocket) the rocss ars
desiqnated Dy a separat2 ccde (FMap Ucpit Se€) under amphifcle-rict
metasediments., iighly straired ard recrystallized phases of
metagaopro and metadiorite bcdies are sigilar in appearance *0 the
unit in Lyndoch ard Denbigh Tcwrshigs, ard %“kis unit is at +h ¥ maiqin

of such a mafic intrusive Ebcdy. Feccgnizeakle mafic metavolcanics

war= alsoc mapped near this unit in rcrthecrrn Lenbigh Townshig.
EUSYY SCHIST

nusty weatherinj, graphitic schist is widespr2ad throughout the Late
Pr2cambrian supracrustal rccke ard is particularly ccmmca at contacts
bectw=2en carbonate metasadiments and toth mers siliceous metasediments
and plutonic rocks. Sucniccntacts ccrtairirg rusty schis*t show
evidence of late shearing, Tre schist alsc cccurs as isclat=d rcés uc
to 4 fow metres lcng ir silicecus marcle arnd ir sShear zonss near
major faults. Only a few urnits are scfficiently large to D2 shcwn ¢n
Praage, P2265,P235L, PALST
the accompanying maps (Mapsh===, rack pccket), Th2 schist is sirmila:z
lithologically to rusty schist develcped in the Algonguin rathcli<h
and mapped in +h2 Eancrsft-radcc area scithwest of the map-irea
(Luzbers, 1967). Locally, the schist is rich in pyrite ard

pyrcnotite, and che unit in scutheastern Eagct Township was mined fc:



(a)
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pyrite. 4dany occurrences of the sghist saow evidenge of a replacewsnt
orijin at a late stage durirnc tte bhigh rark regional meramorcrhisr.
Much of the schist is develcpe¢ in irreqular zcnas thatf Y cu

0
across:,d02dding and gn2issosity ir the metasediments; and 2)
i1itao0liogic layerirng and gneisscsity kcth at the margins and wi+hin
the interior of metamorphosed intrusive tcdies., Much of the rusty
schist in the Bancroft-sdadcc area alsc shcws evidence of a
replaceiient origir, but some alsc appears to te derived from pyritic

black shale (Lumbers, 1967; 196€; 1¢69Y). Fkurther work is necessary

b=for2 these rocks can pe satisfactcrally interpreted.
BIQTiIT~ DIORITE SUITE

Rocks of the biotite dicrite suite can te sucdivided into three main
groups (dap Ynits 13, 14 and 1%): 1) dicrite and related mafic rccks;
2) syenitic rocks; and 3) graritic rccks, The main rock types
comprising each grcug are classifieé¢ acccrding to +he scheme shcwrn irn
Table 1, This classificaticn sclteme differs €rcm many of the current
plutonic rock schemes based ugpcr wireral ccnt=2nt, chiefly in a rmcre
detailed suwdivisicn of the syeritic and granitic reocks. Such a
subdivision is necessary in crder tc distinguish amcng the ccmmcer
rock-types found inp the varicues plutcric suvitas and “o related these
rocks to mineral deposits., Pary curiren* schames do not distincuish
granodiorite, ¢trondhjewite, anc tcnalite, three of the most aturéart
cocks Of the biotite diorite svite. Althcuagh the classificaticn us=zé

her=: may prove useful in a mcre gereral ccntext, it is dasigned
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specificaily tc facilitate discessicn cf the various memngcsrs cf th=z

plutonic rock suites prssent i1 the nag-are€a.

Rocis of the bictite diorite suite fcrm several sill-like bodiss,
Stocks, anad small fathclitks thrcugtcut *tlke southeas+tern par+ cf the
area, south and east of the larce ccmplex of alkalic suite intrusive
rocxtse. Most of the intrusicns ere dcminated Lty either diorite, cr
troadinjemite, but a few, stch as thke Slate Falls Complex, are rich irn
potn mafic ani granitic phases. Fccks cf the syenite group ars méinly
confined to the Norway Lake Ccmplex in Eagct Tcwnship, the stccx
noztn of the durds Lake 1TrcndhkZemite in Admastcn and Horton
Townshipsy and the dioritic stccks scuth cf Calacogis Lak=2 in Bagct

Township and #west cf Coltcn lake in Adrastcn Tcwnship. All =h

1))

intrusions of the suite are recicrally metamcrphosed, but the level
of strain and recrystallizaticr cf the roccks varies gr=atly. In
gen=ril, +he most hiqhly strairec¢ ard recrystallizad rocks ccincide

witn ar=as where gneissic fcliaticr dips less than 6" degrees. Tk

[17]

NOrWwday Lake Complex , which fcr the most part displays suchorizcntal
gneissosity is perhaps the mcst tigkly strained and recrystallized
int-usion. doderately strained erd tecrystallized pcrticns of th=
intcusioas ars characterized ty augen structure, and ra2lict prigary
iyn20ous textures are ccmmcnly freserved. 2cres of high strain are
characterized by prcminent gneissic layering, and primary ignzcus

taxtures ar2 largsly destrcyed.

dafic rocks of +h2 suitz are dcminated ry dicrite and <tonalite, Wle

(5]

c
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l2ast d2formed, Jdicfite consists mairly <-f plagioclase and amphizcle

ot

(in part, altared pyroxene), whereas tcralite ccntains visible gquartz
anug niotite in additicn tc plagicclase and amphioole. Both rocks
genzrally contain at least 3C percent mafic minerals, out relatively
iz2ucocratic phases are fcund ccrtairirg crly 10 o 15 percent mafic
min2rals. Laucocratic tcnalit= is difficult to distinguish frem
trondhjemite in the field; mcet cf the lzucctonalite appears to te
confined to the Slate Falls Ccrplex in scuthern Lyndoch and ncrthern
Densign Townships. Minor gattrc ccrtainire scdic latradcrite (AncS¢ tc
An53) 1is commonly associated with dicrits, cut the two rocks cannct
be railiably distinguished ir *ke tieid. lccally in some iiorite
intrusions, such as the Faglan Fills bcdy, recrystallized pyroxenite
ana peridotite form small irrecularly shafped masses that cut aczcss
the diorite. Plagicclase in dicrite rances in compositicn from An:

to 4159, and in tcnalite, frcm 2p38 tc antl., dighly strained phases
cf noth diorite and tonalite ccmmonly ccntain garnet porphyzotlas+s
g2n:rally l2ss than S mm acrcss. Crne highly strained diorit= and
gabvuro poay near the noztherr e€rd cf lLac [u Focher Feadu »2n Ct+awa
Kivoz, Ro0oss Township, ccntains atunéant garnet up to a few
centimetres in size. Cordierite, hypersttene, and garn=2t ars prssent
in aigniy strained toralite tfcrming part cf a trondhjemitic s<tcck
near ta2 southern 2nd of Lac Du Fccher Ferndu., Associated trondh<eritsz
contains cordiarits and garnet wkere hLichly strained. This is +te
on.y occurrence of caordierite ard nypersthene cbserved in cocks cf
the biotite diorite suite, and tke cnly cccurrence of the asssmtilage

gari:et-ccrdierice-hypersthere fcund in the map-area. Such an
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asssanlag2 1s ccmuonly regardsd as indicative of: gtanuli*e facies

pnetamorpanism,

Syeuitic rocks consist mainly cf greissic, leuacccratic albite syenits
in #nich guartz is lacking cr rare, locally, the quartz con+%ant
increases to form albite quartz syerite ard altite granite. Potassic
feluspar is rar2 or lacking ir all these rccks. Scme of the rocks
containing guartz also ccntain nincr pyrcxene intergrewn with
amphibole, and this aggregate fcrms peculiar arcuate wisps precminent
on weataered surfaces. The stcck ccrtaining syenitic rocks jus< ncrt:
of the sdurds Lake Trcndhjfemitz in 2dmastcn and Yorton Townshigps is
litanologically extremely ccrplex with hetercgeneouz mixtures of
aloite syenite and sodic graritic rccke rich in screens and xencliths
of u-2tasediments. Near the scutkeastarn part, the stock is -elatively
hom>g2n20us and ccnsists wairly cf trcndh-emite, granodicrite, and
sodic quartz sysanite. Tcurralire is a ccm3cn acc2assory mineral in
most Of tne rocks, and this is the cnly intrusicn of biotite dicrits
suite rocks in which accesscry tcurkaline was identified, Further
worx is required to savisfactcrily irtsrrret the intrusion, and cn
P83t
the accompanying mag (Yap)+ate, tack pocket), the ccaplex rick
ass2mplage is designated ty map ctnit 14t. One possible expl:ination
for the heterogeneous lithclcgy is that the present erosion surface
intersects the rocf zone of the int:rusicn exposing contaminated
intrusive phases fcrmed by *the reaction of the magma with the

encloasing metasediments.
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Graunitic rocks of tha sﬁite ccnsist#cf trcndhjémité, granodiorite,
and ainor albite granite ard cuert:z tcnzcrite. Potassic félispar
foras lz2ss than 5 parceat cf the trcndnijenrite which is generally a
grey to frirk, medium tc rarely ccarse-grainsd rcck generalily
containigng no more than 15 percent tictite, asphibcleg ani epidote
as the nailn mafic censtituents. Ircrdhjexite lccally grades intc
leucotonalite descriced apcve, and rear ccntacts with marcle,
troadhj=2mite containing ur tc 3C percent amphibole is developed,
coamwonly u¢ith numercus skarr ard calc-silicate xenoliths., This raiic
troaah j2mite closely rescemiles tcnalite ir handspecimen., Ths
ampaibole content of trondhjesite crudely reflects th2 compositica cé
plagioclass, Trondhjemite, ir wkict the plagicclase composition is
betsean An10 and An2", contains liytle cr nc amphibol2 and is nct
associated with leucctcnalite. Trcncékjerite in which the plagicclase
composition is hketwesn An2f ard AriC ccmmcnly contains amphihcle as
tas main mafic ccnstirtuent, and suct trcndh-emite lccally gTades intc
leucotonalite py a slignt increase in ths ancrthite coa<2nt cf
plajioclase, Quartz gen=rally rfcims tetween 20 and 35 percent of ths
trondh jamita, Grancdiorite is similar tc trcndhjemite, except fcr a
higa=2r content or potassic feldsrar. Scme granodiorit= is markecly
porphyritic with relict plagicclase ard pctassic feldspar crcystals up

to & feow centimeters in size., Such rccks ar<s best developed in tte
Grif€ith bathelith

ipn Griifith Tcwnship. Aluit2 granite
ana juartz monzonite generally fcre late dikes in trondhjemite ang
grauodiorite, but in some intrusicne in Fetawatchan Townsaip maicr

phas s 0of intermixed gyrancdicrite ard quartz aonzonit2 are present.
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Gneissic granite reqmatite dikes are ccmacn in some intrusicns rich

in yranitic rocks, 3and the dikes were wcst likely formed at a late

staje during the empiacement cf the intrusicns.

Most of the mineralization asscciated witlb the piotits diorite suits
occurs in dioritic intrusicns, ¥incr ccpMper and nickel are
concentrated in mafic gakrtrc ¢r pyrcxerite and peridotite, and sgall
courtact metasomatic ircn depcsits are preseat in marble ocrderirg

som=2 dioritic intrusions ccntairing syenitic phases. Concen=rations

r

of aolypaenite cccur in retascnatized cartcnate metasediments
occurring in screens or at the tcrders c¢f{ some trondnjemite-rich

intrusions,
MAFIC SILLS AND DIKES

Small dikes and sills of arnphiltclite aerived frcm gabbro ar=2 conramcn
in the m2tasediments and rary ¢f tte intrusive rocks throughout =te
map-area, Most of tnese mafic tcdies are tcc small to be shown cn the
P1838, Paswy, PrIst, P2
accompanying maps {Maps,++~e+, lack pccket), tut they are particularly
common in marble-rich pcrticrs c¢f tie late Precambrian supracrustal
accumulation where they fcrm relatively large todies in iHorten,
McNap, Ross, and lyndoch Icwnshirs., The age cf the intrusions is
unknown, 2xcept that they predate +ke late high rank regional
metamorCpnism., They mcs+t likely represent rultiple ages. Some of +ths
intrasions in the Late Precamtrian svpracrustal rocks cculd ke

related to volcanism, wnereas cthters in the Algongquin batholith ard
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4idils 2recampriar metasediments cetld oe clder -than the depositicr

of tne Late Precambrian sipracris+al rccks.
ANCaTHOS ITE SUITE

aRortnosite suite in*trusive rccks that irtruded the Late DPrecamirian
supracrustal recks can be subtdivided intc twe main grougs: 1)
anc-thosite and related mafic rccks (Fap unit 17); and 2) monzonitic
and syenitic rccks (map unit 1€). Craritic pktases are rare in markeé
contrust TO ancrthosite suits rccks fcrrirg the Algoanguin batholith.
Most oL the anorthosite suits rccks are associated spatially with ths
largs alkalic complex, ard althcugh they air¢ scartered throughcut ths
complzx, they are most akbundact in that rart lying northeast of

Four
Brulen=211 Townshifp., ¥®r2e smail tcdies ci these rocks cccur scutheast
of tn2 complex, one trending scuthwestward frcm Colton Lake in

Admiston Township, ancther, *hs Ellcw Arcrthcsite, that scraddlss

i

ladawaska River in Blithfield 1cwnskip, e84 a third at the scuthsrn

\ . B Lake {
and of Norcan lLake, North Carcrtc Icunsh1p,°n4‘4°”%‘ﬂ‘ vrns Luke Complex,

in northesstern Griffith Toomship-

Litaologically, the anorthcsite suites rccks dare similar 4o these cf
tne algonquin batholith and cthkers narred elsewhere in the Grenvills
Proviiunce of Ontario {(Lumpers, 1¢71; 1¢7%:; 1S76a; 1957p; Lumb=ars and
Krojh, 1977 . The rocks are straineé¢ and recrystallized due tc
suparimposed high rank regicral metamcrghizt, and th2 most highly
metaiorphosed phases coincide with 2cnes cf shallow dipping tc

sutaorizontal gne.sscsity. khere least metamcrphosed, the rocks ars
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aug=n gn2isses displaying relict primary igneous textures. Sreissic
phases showing prcminent minerelcqgical layering anrd littl= cr rc
relict primary igneous textures are ccnfined tc areas of

suvnorizontal *o shallosly dipfping gnzicssosity.

10s% of tae ancrthositic rocks ccntain cligcclase or andesine aré
about 1) to 25 percent ferrcragresiar minerals, and dioritic phases,
contaiaing up to 45 percent ferrcragresiar minerals, ars commonly
associated with the ancrthcsitic rccks, Latradorite-bearing
anortnosite is confined mairly tc %ke Eltcw Anorthosite in Rlithfiels
Towaship and is asscciated witl mircr gaktrcic anorthosite and
locaily apundant tonalite which is ccncentrated mainly n2ar <he
margins of the tody. Plagicclase ir tke ancrthcsitic phases ranges irn
composition from about arnSt tc kn7C, Ferrcmagnesian constituernts in
all th2 anorthecsitic rocks are maircly arrhitcle and biotits, rut a
feow contain minor clinopyrcxere and epid;te. Many of the oligoclase
and ind2sina anorthcsites ccrtasir & trace. tc akcut twe rercent
potassic feldspar, and all the ancrtkcsitic rocks contain scapclite
and less than one percent quartz intergrcwn with amphibole and
piotite. Corundum-tearing éndesine arcrthcsite, containing less ttan
1) percent biotite as the c¢nly ferrcmagrnesian mineral, is confired to
the alkalic complex as xenclitks in alkalic syenite. Gneissic
tonalit: is common in the alkalic ccmplex where it forms rzla+ively
largye bodies intruded by alkalic grarite-rich porticns of the
Ccomplexa AcstAcf the %“onalite is sinmilar tc tonalite of the Alacncuirn

batholith and the piotite dicrite suvi*e, rut a garnet-rich varis+
Y
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Occurs sparingiy in the alkalic ccmplex %nd is test developed ir
cen-rial Grattan Township..This rock is essentially a
garast-piotite-guartz-andesine cneiss with guartz constituting 15 tg¢

2J percent of the rock, ard garret € tc 15 fercent.

Monzonitic and syenitic rccks are asscciated mainly with anorthcsitic
roc<s south of Nink Lake it %cllterfcrce 7Tcwrnship and eas* ané ncrth

i _ Two g, o
or Jduskrat Lake in HWzstmeath Tcwnship, ¢p€ intrusion, trending
@né He Burns Lalie Cowmplex, are.
southwW2ast from Coltcn lake irn Pdmastcn Tcwnship,i8 rich in menzcenitic

and syenitic rocks and ccntairy mircr late phases of alkalic syenits.

The age of the ancrthosite suite rccke cutiting the lLate Pracamhriar
supracrustal rocks is poorly krcwn. Field relationships indicate thas
th2y are older than alkalic syerite and granite of the alkalic suitse,
and two podies are cut ty rccks cf tre ctartz monzoni+t2 suite. Nc¢
rocxs of the ancrthosita suite are in ccntact with reccks cf the
bio-ite diorite suite, sc that reletive age rslationships cstwuween
these tWo suites cannot te estatbtlisted in the field. The abundznce cf
aro-tnosite suite rccks in the alkalic ccrplex may be fortuitous, kut
els2where in the Grenville Ercvirnce cf Cntario alkalic rocks are also
closely associated with ancrthcsite suite rccks suggesting that a

genz2%ic link may exist betwecen tte twc suites (Lumbers, 1975; 197€L).
CUAS DL HONGONITE SUITE

Th=2 quartz aonzcnite suite is mainly expr<ssed as a series of



intrusions extending ncrthward frcr ¥crth Capcrnto Township to ilcrtern
Towusnip. Otha2r intrusicns cf the ;uite are presant din southeastern
Lynuoch Township adﬁ ét the scvthwesterrn ccrner of the map-area ir
#ay> and Ashby Townships. Mcst irtrvsicns cf the suite are regicrnally
mataaorphosed and gneissic, tut @ few are cnly slightly metamcrrhcsed
and are predominantly massive, sugcestirg that they were emplaced
duriung tne waning stages of the regicnal metamorphism, The massive
intrusions are confined tc Prcuvghar Tcwnskip in the vicinity of the
iite St. Patrick Syenite, and tc tke FcBrtturs Mills pluton in Haycr
and ashoy Townshigs at the scuthuest ccrnér cf the map-area, The
icArtnurs Mills pluton has teern ¢ated isctcpically at about 1C§C ToVY.

0ld (Silver and Lumbers, 1¢€€).

Lithologically, *he suite ccnsists mairly cf leucocratic quartz
monzonite, but phases cortairirc up tc 23 percent ferromagnesian
minerals are lccally ccmmcn. Elagicclase ranges in compositicr frcer
avout An10 to An2S, out in scme intrusicns ccmposed mainly of
leucocratic quartz monzcrite, plagicclase is slightly mcre sodic +¢han
An 10 producing alkalic graaite., Eotassic feldspar varies in atundance
witinin some intrusions, sc thkat lccally, cranodiorite is presert.
Muscovite, biotite, and amphbiktcle are the crly cther abundant
minz2rals in rocks of the suite. Titarite, epidote, apatite,
iron=-titanium oxide minerals, allanite, and zircon are th2 main
acc2ssory constaituents, amphikcle is mcst aktundant in grancdicrite
phases and in juartz mcnzcnite ccntaining skarn or amphipolite

xenoiitnse. Otherwise, tictite &rd mrvsccvite either greatly
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preiominate cver arphifcle, cr anphitcle is absent.

. . -
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The largy< area of Juartz mcnzcrite svite rccks in North Canontc ard
Blithfield Townships cuts ancrttcsite suite rocks, and
litaologically, the jJuartz-mcrzcrnite ccntains atundant xenoliths cf
ampaibolit2 and tonalitic rccke, much the same as quartz monzorits cf
the algoanguin batholith. Ferhkars ftrther workX may provide data to
geneticaily connect scme cf thke quartz mcrzcpnite suite intrusicns
with th2 anorthosite suite. #Massive tc caly slightly gneissic quatfz
monzonite n2ar the Mt. St. Patrick Syenite cculd bes related to the
syeaite, put further weczk iz alsc needed tc prcve such a

r2liationsnipe.

ALKALIC SUITE o
The alkXaiic suite i35 thne most variaile cf the various plutonic rcck
Sulit2s recoygnizzd. Lithoclecgically, 1ccks cf the suite can he
supdividea into four majcr grcups: 1) alkalic granite; 2) alkalic
syeaite; 3) nepheline syenite; ard U) mafic alk%lic rocks. Zxcer+t fcr
nepu=2lin2 syenite pegmatite fcrumed during *h2 latter stages of the
lat: high rank regional aetamorphiss, rccks cf the nepheline syenite
group were completely recrystallizec¢ and tighly defcrmed during +his
metanaorphism. Scme rocks of the cther three groups were only slightly
recrystallized and deformed duricg thke regicral metamorrhisa, whereas
oth:rs dare completely recrystallizeé gneisses, Thus, the suite aas

apparently emplaced cver an intsrval enccmpassing the waning stages
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Oof tne ragional metamorphism. Fccks of the suite are conceantrated
mainly in one majcr cpgpie; iyirg‘jﬂé} EELEL‘QE'Ehe Algonguixn
vataolith. ﬂincr.;eeurrences cf the suite also occur south of tte
main complex in scuthern Raglar and lLyndcchk Tcwnships and ne2ar
Calaoodie Lake in Bagct 1Tcwnship. Ecrticns cf the alkalic complex
have pe=2n studied cver the jears, aré acst cf the studies have
concentrated upon associated ccrundum miperalization and the
discripution andé petrogenesis cf the neprbeline syenites (see, fcr
exaapl=2, hewitt, 19€0; Carlscr, 1957; MArpieyard, 1967). Until the
presant study, the existence aré rcck asscciaticns cf the alkalic
complax c2mained largely unkrcwr. Crly a few of the major fesaturss of
the couplax will te sunmarized tere; mcre detailed accoun+ts will ts

giv2a following ccopleticn cf studies in prcgress.,

Mafic rocks of the suite ccnsist of gatircic and dioritic rocks,
ijolite, mafic scapgnlite—tearirc greisses cf ccmplicated aineralcgy
possioly derived in pa:rt frcm iiclitic rccks, and magnatits-rict
rocis. 30oth massivs and gneissic phases cf the gabbroic and dicritic
COCKS are present. Massive rhases ccrtaining primary igneous tex*ures
and amin2raloqgy ars found only lccally within gatbroic and dioritic
codi=ss and consist mainly cf 4C tc 8S percent Lbiotite, clinopyrcxene
(pactliy altered t¢ amphibcle), ard clivine, and 15 to 67 percent
sodic plagioclase ranging in ccrresiticrs f£rcm atout An15 to AniE,
Som= 0f these rccks alsc ccrntair rircr pctassic feldspar. Olivire is
conin=2a to mafic-rich, mslarccratic fhasss wnich also contain the

most calcic plagicclase, Metamcrrhcsed phases cf the gabbroic and
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dioritic rocks consist ma'n y cf plaoloclase {soilic oligoclase tc
5

-
-

e o] rﬁent asgh tcle, clincpyrcxene, ani biotits,

[¢]

ana-:sinz2), 2
and gen=rally aburdant titanite and apatite; minor potassic feldsgar
is presant in scme 5f these rccks ard atsent in others. In the field,
thes= rocks are similar in appézararce tc metagabbro nresent in scroe
of the other plutcnic recck suites. Thke rmafic alkalic body east cf
Calapogie Lake in 3agot Township is cne cf the largest of the alkalic
Japoro and diorite podies, and like many c¢f these bodies, it is cut
by a few alkalic syenite dikes. Suchk dikez, if present, are +the best
clu= in tne fieid tc sugges*t tke alkalic rature of the mafic rocks.
Only one occurrernce cf massive ijclite was mapped and this is ir
norctn2astern Rayglan Township cr the east side of Little Mississipri
Rivar near its junction with Ycrk Eiver in ths Conroy Marsh. The rcck
is coarse-grained and ccnsists gaircly of nepheline and dark trown
titanaugite which is partly ervelcred ccrcna-fashion by fine-graired
garnr=t and amphibcle. fatic scepclite-tearirg gneiss is associated
with rocks of the nepheiine syerite grcup and is amost atundant in the
Wolr nepheline syenite becdy ir 1vndcch Tcwneship described by
Applayard (1967). ¥agnetite-rict rcckes cccur in the alkalic gattro
pody in Bagot Tcwnshifp east c¢f Calatcgie lake, in alkalic granite in
Grattan Township €ast of Highway 41, and sparingly in the Wolf
negn2line syenite tody (Arpleyard, 19€7). The cccurrences in [Lago=*
and srattan Townships have teer wmired as ircn deposits. The Bagcet
Township occurrence aprears *tc te & ccntact metasomatic deposit
dev:iopad in wmarcle, The Grattar Tcwnstip cccurrence consists mairly

of various aixtures of magnetits, titanits, quartz, clinopyroxere,
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alpi<es, potassic feludspar, cictite, and zircon, ard it cccuczs as a

serr2s OrL lenses in alkalic grarite. ‘ X
I ' O

focks of the nepheline syenite crcup fcrr cnly a minor part of the
alkalic coamplex and are found ir Setastcgcl, Griffith,- Brudanall,
Lyndoch, and Raglan Townships. Fcs*t cf these cccurrences were mpapgped
praviously (Hewit+*, 1960; Aprleyard, 1967; Themistocleous, 1578,
1979), but one occurrence ir Iyrécct Tcwrship at the northeastern
marjin of the alkalic grarite kcdy ccrtaaring the Jamieson #ine (ﬁc.
14, dap back pocket) was rct mafpped crevicusly. In addition, a few
boulilders of gneissic nephelire syenite were fcund in the southeasc
p2¥s?
coraner of Lyndoch Tcocwnship €ast cf thte Xclcy Hire (Nce17, Mappas—es,
bacsx pocket), but the gneiss was nct fourd in cutcrop. Th=2 nephelins
sysaite counsists of two uwainr litkclcgic types; 1) perthitic, tictite,
repneline syenite, which is gererally leucccratic with muscovitsz,
caroonat2, plagioclase, ircn-titariur oxide minerals, apatite, and
titanit2 as the main accesscry ccrstituerts; and 2) plagioclase
nephaline syenite which varies creatly ir mineralogy and contains
various amcunts of scapclite, rictite, titanite, iron titanium cxice
minerals, vesuvianitsz, cartcnate, musccvite, ccrurndun, apatite,
gar.aet, amphibole, scdic pyrcxere, flucrite, and rar=2ly, wminor
potassic faldspar. Plagicclase ir tcth variesties ranges in
compoasition from &and to Auzt, the perthitic variaty generalliy
contiins alpite <r scdic cligcclase., Neptelin2 syenite pegmatite is 2
massive, coars=-grained recck ccrposed mairly ot nepheline, sodic

plajioclase (commonly altite), ard lccally, carbonate. It occures as
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lans2s, both cress-cutting, ard sutjparallel to, the gna2issic

folia<ion in the nepneline sysrite and as irregularly shaped massss

in nafic scapolite-bearing greissa.

The most common lithclcyy presert ir the alkalic syenite grcup
consists of massive to gneissic, wedium to ccarse-grained, soéic
pyroxene-albite-perthite syenite (Bkctc &) ccntaining variable
amounts of amphibcle (gen=rally an alteraticm product of pyrocxene),
tictite, titanite, apatite, ircp-titanium oxide ainerals, allanité,
zircon, carbonate, and musccvite; carret, scarpclite, tourmaline,
graonite, and nepheline are rarely presernt in trace amounts. Cne
occurr2nce of this sysnite rict in craghite flakes up to 1.5 cm
across was mapped just east cf 5e¢id lake near the east-central
bou.idary of Brudenell Townskip. Crtical determinations indicate that
th2 pyroxene is in the soda hedentergite~aegirine—augite
comvositional ranga. Titanite is geresrally atundfnt (up to 10
percent) in most c¢f the syenite, and iccally, the syenite contairs
quartz and grades into alkalic crarite ccrtaining sodic pyroxene.
Gneissic syenites containing little cr nc sodic pyroxene and
generally only ninor potassic feldsgar, are fcund sparingly as
xenoliths in the sodic gyrcxene syerite and are particularly cormmcn
in association with netheline syenite., These syenites are generally
leucocratic and dominated ty altite or scdic oligoclase,'anj varicus
mixtures of biotite, musccvite, arphkitcle, ccrundum, titanite, ircn
titanium oxide minerals, carktcrate, ard zirccn. ilany occur::nhces cf

these leucocratic sysnites are characterized cy heterogenczous

/
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mixcures of sodic pyroxen= ang guphi:qle,syepi;gs, leucocratic
syeiite pegmatité'{iocally cécté&niné nephéiin; and corundum), rafic
scdpolite-pearing gn=iss, and greissic andesine anorthosite., Many cf
tne corundum occurrsnces are ir this type cf litholcgy which is

designated as map unit 22c.

The alkalic granite is mainly a nassive tc gneissic, pirnk,
ieucocratic, medium to ccarse-graired rcck ccmpesed of albite,
quactz, and parthitic pctassic feldspar with accessory biotits, scéic
clinopyroxene, titanite, aratite, carbcnate, iron-titanium oxigde
main=rals, zircon, allanite, amphitcle, mtsccvite, and rarely,
fluorite and tourmaline. Ircn-titanivm cxide minerals (mainly
maga2tite) are commonly a%unda:t ard fcrm as much as 12 parcent of
the rock. In places, particularly within scme major units of sodic
pyroxene syenite and near Lake Clear in Setastopol Iownship, scdic
pyrox2n2 forms 10 tc 15 percent cf tte alkalic granite. Althougtk
potassic feldspar greatly fredcmirates cver altite in most of the
occurrances of the granite, lccal phases cf sodic granite contairirg
more albite than potassic feldsfar are nct unccmmon. Yassive
varisties, which wer2 only slightly affected by regional
metaadCphism, contain a few siarclitic cavities containing guartz and

felispar crystals, and, rarely, flucrits.

Througaout most of the alkalic ccmplex, scdic pyroxeae alkalic
syeaite and sodic pyroxene alkalic cracite ccumonly contain numercus

patches and intersecting veirlets cf ccarse-grained sodic pyrcxene
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{mainly negiripe,and;&eqirihe-augitg)‘lccally ccntaining intergrcwn
sodc aapnipole and coarse-graired aratite and calcits (Photo S8), 2and
dixs and nests cf scdic pyrcxene syenite pegmatite and granite
p2gaatite (map unit 27). Scdic pyrcxene syenite and sodic pyroxene
alxalic gqranite rich in the gyrcxene veirlets locally contain
scatter=d lenses CL apatite~-calcite pggnatite (Baoto 12) up to
sevaral meters lorg and generally crly a few met2rs across., This
pequatite is rare tc apsert ain that pcrticn cf the complex in Raglan,
Lynidoch, and all tut the easterr rart cf Erud2nell Townships. The
pegmatite contains numerovs ccerse crystals cf green, r=2d, and krcBun
apatite up to 30 cm long, amphiccle and scdic pyroxene crys+tals ard
aggregates up to cne meter inp size, titanite crystals up to several
cenzimeters in size, pctassic feldsrar crystals up to 37 cm acrcess,
@inor scapolite crys+als, and scme fluorite generally intergrcwr with
calcite; zircon and kictite crystals are rarely present. All of thess
rocks #ere emplacsd during the sanirng stages of regional wetamcrphisny
aftar rocks forminy the bulk c¢f the ccmplex were 2mplaced, and %hey
forn an integral part o:f the ccuoplex suggesting that they are
gan2tically related to the comrlex, particularly sodic pyroxens
syenite and alkalic granite phases. Eyrcxens veinlets and scdic
pyrox=2212 syenite rpeqgmatite are alsc akundant in supracrustal rocks
envaioping the complex and occcirring as screens within the complex, A
few occurrences of scdic pyrcxere syernits pegmatit2 were mapped scuth
of =ha coaplex in Lyndoch ard scuthkerr Raglan Tcwnships, but the

pyrox2n2 vainlats ara confined tc the ccrplex and its immediate

[

2nve.dpe 0L supracrustal rocks. Grarite regmatite dikes ars alsc
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wid:spr2ad throughout tiae Prscagtrian zccks of the map-area, tut they

ars particularly abundant in the a

lkalic ccomplex. Similar sodic
PR . « NPIREE

pyroxene veinlets-and'SVenité ;égmatifé-gcdies are typical prcducts
of Zenitization - associated witl alkalic rcck-carbcnatite complexss
witain the Ottawa—-Bonnechere Graien {lumters, 1971) and are alsc
dev2loped in associaticn with lenses c¢f carconatite cutting
metasediments in Sullivap Islard iz Cttawa Fiver, Westmeath Township
(se2 pelow), Perhaps the veirlets ard syc<rnite pegmatites associated
wita the complex alsc reflect a late staqe fenitization, Relative e
the pyroxene velnlets, at least twc gencsraticns of granite pegmatits

are present because scme ¢f the veirlets cut this pegmatite, whereas

cth2rs ars cut by the pegmatite,

In th2 past, a few apatite~calcite pegmatites were mined for aratite,
and they c2main a major attractican fcr mirerdal collecrtors and
min2:raloqists. Scdic pyrcxene syenite pegmatite cccurring south cf
Bruc=2ton in th=2 scuthwesterr ccrrer cf Lyrdcch Township contains
coars2 flakes c¢f mclybdenite ur tc U cm acrcss and was mined in tte

. PLMSY . . .
early 1300s (No. 17, Mapp®+*=*, rack pccxet). M¥inor uranium

min=ralization is asscciated witk regmatitic and silicecus phases of

the alkalic complax in S=tastcrcl Tcwnshifp (Themistocleous, 197¢).

SY£LdITZ-MONZONITE SUITE

(2]}

OCK3 O th2 syenite-mcnzorite suite arte mainly only partly defcrmai

vy
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ystallized and were emplaced at a late stage r=2lative tc the

4]
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nigh rank r=aqicral metamcrphisn. The su£€é~is febresented by cnly a
few stocks in Griffith, Ercugkam, Eagct, Mckab, Admaston, and Scuth
algoma Townships. The largest stccks ars in Griffith and Brougham
TCownships. Most cf the stocks are predcminantly composed of mecium
to coarse-grained, grey tc pirk, ecuigrarular tec porphyritic,
leucosy=nite and tictite syerite ccrtaining abundant mesoperthite and
minor oligoclase. Phases ccntairing ferrohastingsite and mincr augite
are present in many of the irtrusicrs, tcgsther with minor monzcnite
ana =arly tonalite, dicrite, aré¢ gatkrc. Syenitas ccntaining
ampainole and pyrcxene generally ccrtair xencliths of skarn ard calc-
silicate rocks. Lccally, withir scme cf the intrusicns, quactz is a
minor to major consituent, and tte syenitss grade into guartz sj)enize
and gquartz mcnzonite. Titanite, ircr titariur cxide minerals,
epidote, car;bnate, musccvite, ard zirccn are common acCessOry

miuzrals in the syenitic %hd graritic phkases. A few of the s3%ocks

1
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cut by lat= granit2 peqmatite dikes (mafp unit 27) suggesting that*

suite 1s older than the late fpecmratitcs.

The only mineralization asscciated with rccks of théis suit2 ccrnsists
of @1nor magnatite ccncentraticrs ir skarr developed at the marcin cf
<he stock immediately east cf Calatcgie lake in Bagot Tcwnshifp.

LALS YAFIC INTRUSIVE KRCCKS

A f2w dikes of partly recrystallizec and cataclastic m=2*tadiatasce

amplaced during +the waning staces cf the tigh rank regicnal
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metamorpnism were mapped ir varicus fparts of the area, btut mainly irc

5 . X S “'\{f‘ o L Y The d’lkgs are particvlarly
tn2 Late Pracambrlau'sdt&acruc 21 [crticr. A few—eof—rhe—tdinoc—cyt
abundant in Geiffith Township where they cof rocks of the Burns Lake Complex and

rocio—ai—tao—syonite-ponzopite—stite an Sriffith Townshi He-E-=-3-0
""\L GQri L3 [4S b&""-o l. *L .
erarTthe—attes—poetdate—this—suites The ace of the dikes relative =c

tae late pegmatite dikes is urkrcwr, but the twc varieties of dikes
could overlap in age because tct:k varieties were emplaced during ths

waning stages of the high rark regicral mzetamorphism,

t—d
e
I
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2EGMATITE

Lat2 Jranite pegmatite dikes are atundant in all the gneisses of the
map-area, but most cf the dikes are small, lenticular bodies
gen2rally less than a few meters lcrg ard cne meter wide, They
comaonly formed in dilatact 2cres within the gneisses, and many c:
the dikes follow late open fclds fcrmed during uplift of the
m2taporpnic complex aftar culriraticn cf the lat=2 high cank regicral
metamorphisme. A small prcpcrticn of the dikes are relatively largs
and are mainly spatially asscciated with clder gn2issic intrusive
rocks. warge dikes up to tens cf meters lcng and several meters
acriyss ar= relatively ccmmen ir ancrtnc=1te and tcnallte rccks c¢cf the
Algouguin batholith and a few cf these dikes were mined for feldsrar
ana aica, Large dikes are alsc fpresert it mafic rocks of +he Ecictize
diorite suite, the anorthosite suite cutting the Late Precanmtrian
supracrustai rocks, and in syeritic and granitic rocks of the alkalic
suita, With faw sxceptions, the larcest dikes, scme of which can te

traced along striks for nearly : km, are in carbonate-rich
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supracrustal rocks within less ttar C.8& kr cf contacts of reslatively
laiye intrusive bciies, wmairly rccks cf tte bictite diorite suite and
tha quartz monzéhitehsuite. A kéﬁcr excépfloh‘;guthis general mcde cf
occurrance of the larges+t dikes is a 3 kr-lcng dike 2xtending
nortiaward from Miller Lake in scutheasterrn Admastcn Township; *his

dike cuts silicecus metasedimenrts, ard the clcsest intrusive stccks

cr larger godies are 2 ke cr rcte frem tte dikea

The uikes are coamposed of alkalic feldspar, quartz, and mica (meirly
biotite, put akundant musccvite in scre Jikes) as the major
constituants, and a larje variety of accessory constituents, chief
amoug wnich are acphibcle, carret, apatite, calcite, zircon,
tourmaline, molybdenite, ircr-titarium cxide minerals, Eyrite,

pyrrhotite, and traces of uranius ard rare earth minerals, Srafpthic

intergrowths of Juartz ard feldstar are ccmmon; some dikas are zcred

th

with guartz-rich cores, and scme dires ccrtain crystals of feldsra:
and micas up to 6% ca acrcses., Pcst cf the dikes are partly
hamatitiz=2d, which prcduces pirk hues in the rock, cut dikes in
marola-rich segquences are generally whi+t+e and lack hematitizaticrn.
Souwe of the2 accessory constituents listed actcve are rarely
concentrated within the Aikes. The large dike in southeastern
admaston Township contains aturdart ccrcertraticns cf tourmaline, arta
a f2w dikes near rccks of the *ictite dicrite suite in southeasctsrn
hajlan Township ccntain ccncentraticrs c¢f uraninits and minor
uranothorite assocciated with spell tictitz-rich patches and pyritic

zon23 n2ar the margins of the dikes, These dikes appear o ccrtain

P4
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h= largest concentraticns cri uranive fcurd to date in the map-areca.

ct

nall concentraticrs of mclybtderite cccur ip a few dikes, and Fkeryl

(%)}

i5 concantrat=2d ir twc dikeese asscciated with alkalic grani«=s of <+he

alxaiic suite near gQuadeville ir Lyrdcch Tcwnshipe.

Fieid avidence sugqgests that the late pegmatite dikes were emplaced
over an undefined interval cf tise durirng the waning stages of the
high rank reqgioral wmetamorphism, Scre cf the dikss are cataclastic,
wnaCedS Others are rwassive and ccmpletely undeformed. Menticn was
made apove of at least twc genceraticns cf late pegmatite in +he
alkaiic complex relative tc the pyrcxene veinlets. Elsewhers,
intersecting peqmatite dikes were ctserved in a few places. Several
late pejmatite dikes frosm varicus gazts cf the Crenville Province
surrounding the map-area have teen cated radiometrically {Shillitceer
and Cummiang, 1956; Silver and lurters, 196€) and althoujh the aces
ars clos2 to 1." Lt.y., there is a spread which also sugqgests
emplacement of th2 dikes over ar interval, proopably not exc=2edirng a

few tens of millicns of years.

liIoii RANK REGIONAL METAMCREEISY

Most of the deformaticn and recrystallization displayed oy the
gnarsses in ths map-area can te attritutsd tc the late high rark
rejional metamorphisr wnich culrinated accut 1.1 b.y. ago., liost
iikely, the supracrustal rccks uere sutjected to folding and lcw rark

cegjional metamorpaism pricr tc tte tigh rank event; evidance for such
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a aetamorpn®bn is dainly écnfinéa.tc fhéaﬁancrcft-maloc area to the
s»>atawest of th2 map-arza (lumters, 1567). 1he intensity of the tich
rank metaamaorphism, measured in terms cf ccth mineralogical and
structural adjustments cf the rccks tc physical and cherical
conditions which wer: imposed upcn them at depth, varies throughcus
the areda. The most highly metarcrphcsed rccks coincide with zcnes cf
low aipping to suthorizcntal greisscsity, ané the least metamcrphcsed
rocks arce found in zcnes with steeply diprping tc subvertical

Jn=iss0sitye From a minsral assemtlage viewpcint, *th2 gr2isses w

[}

Te
metamorphosed under the tsmperesture and pressure ccnditicns of the
middl2 toO upper almandine amphitclite facies; the only excepticr is
the cordierite-tearing rocks ¢f the Ltictite diorite suite alcng
Ottawa River in Ross Tcuwnship which cortdin mineral assemklages
indicative of the granulite facies. Fineral assemblages in “he
vafrious gneisses seca t¢ correlate aainly with the bulx coampcsiticn
of “he rocks and the dejrez of strain exhiuvited by the rocks,
Zstiblishment oi isogqgrads usinc specific index minerals or minerai
reactious would be difficult at test in the map-area, The aifficulty
of perforuing such an exercicse is well illustrated Lty %he martle-rich
terrain in AcvWab 1Tcwnshifp where fine-grained marble showing
relatively well preserved primary sedimentary structures is ccmplsaxly
int2rcalated with medium to ccarse—-grained, coarsely recrystallized
maroi2 iu which primary sedimentary structures are larjely Jdestroyed.
won2s of low difpfring tc sutz:hc:izcxtal gneissosity contain highly
strained rocks, and deformaticr may nhave prcomnted relatively ticher

h24t flow than 1in zcnes cf rcre stsecrly dipping gneisses which are
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less straina=d. As mentiocaed prévicusly, the low dipping +o

.'
suoaorizountal gneissosity ¢

O

diapirisme cf tae Algcnguir rattclith durira the high rank

@etaaorphisn.

Various ainerals cf econcimic irterest were fcrmed in the

m=2tasediments as a result ci tte hkigh rark metamorphism.

£lects recumrent folding related tc

Coacantrations of ygraphi+e develcpeé locally in the marbles, tut

untortunately, +the factors invclved in ccnrntrolling the concarntraticn

of gyrapanite in these rccks are largely vrkncwn. Garnet and

siliimanite develcped in shaley setasediments and
aviandant in some cf the gneiscsic intrusive rocks.
were concsntrated in rusty schists, rcst c¢f which

stag2 during the higih rank metancritisz. Astestes

garn=+

is lccally

Pyrite and graphti+

Q.

d

evelope
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in silic20us dolcomitic mactle inr resgcnse to shearing along

ZOL2S, A vari=ty cf gneisses svitakle fcr ruilding s<one were alsc

produced vy the hijgn rank metarcrphisuw, Lut to datz2, only scme ci the

waroies have p2en explcited fcr this purpcse.

OQTTAWA-BONNLCHERE GEABEW INTBUSICNS

froliowing the late high rank regional metamorphism,

occurred along thes Ottawa-Ecrneclere Graken and several small

majcr faulting

intrusions were zmplaced, mainly irn thke fcrm of dikes locallized

along tae faul+s. A gabbroic stcck ard an alkalic rock-carhonatite

complex also were emplaced witlir tte gracen. Thes2 intrusicns are
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pri2fly dascrited celow, ‘ .
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aLSALIC INTRUSIVE BOCKS

s alkalic rock-carboratits ccaplex is expcsed in the vicinity cf
Sullivan Island in Cttawa bhiver, atcut £ kr south of La Passe,
Westmeath Township. 4ost of the ccrplex ccnsists of partly £enitized
clastic siliceous mstasedimernts, gairly rccks cf map unit e6a.
Fanitization 1s expressed as 2cres cf intense hematitizatiorn
iocallized wy apundant fracittres ir whbich ccarse~grained aqqgregates
and crystals 2f alkalic amgyhkikcle, alkalic pyroxene, and alkalic
felispar nave grown petascoatically. Spall lensss of aegirine syeni<«s
p24gmatit2 are associdted witk scre ci the fractures, Wher=
fenitization is most intense, dike-like icdies cf two main rock tyges
are present: 1) pegrmatitic aegirine syenite; and 2) silicocarbonati<«s
rich in silicate minerals and rcunded fragaents of fenite (Zhctc 11).
A2g3irin= syenite consists mairly cf ccarsely perthitic potassic
felispar, a=qgirine, titanite, and mincr amcunts of garne%, pyrits,
iron-titanium cxide minerals, scdic placicclase, calcite, and
viotite. A few irregularly shared mnasses c¢f very coarse=-gjrainei, cdarx
gray to almost black calcite ccrtairing as much as 30 percent apatite

h ni+
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Crystals up to cne centimeter lcng are asscciated with sy .

-3

he silicocarbcnatite cornsists rairly cf calcite, apatit2, <itanits,
304iC pyroxen=2, amphibolﬁ} phlcccpite, and pertnitic po*assic
feldspar; bpiotite, allanite, pyrite, hewatite, and iron-ti<aniur

oxid2 minarals are locally atundant. In places, lens2s of cartcratitz



Cesativaly poor in the agove listed rinerals tut containing coarse
crystals of browrnish *o red apatite areé present in the carbonatite.
Zircon as euh=2dral crystals tfp tc z em acrcss is invariably prssent

in tne silicocarvconatit2 and cartcrnatite and forms up tc twC F€rcent

th

of =h2s2 rocks. zcunded fraqgrmerts ir the silicccarbcratite consist
mainly ot hi%hly fenitized metasedinents, tut fragments of fenitized
granitic -cocks and late granite fpegumatite also cccur. A few larce
granite pegmatite dikes cut the ugstasedigents in the zone of
f2nitization and are alsc rartly feritized. The complex is thersfcre
younJer than the late regmatite dikes, aré preliminary g=sochrcrnclccic
daza by T.2. Krcgh (perscnal ccoguricaticn, 1578), c¢n zircens frer
tne sillicocarbonatite indicate that this rcck has a minimum age cf
apout 1U5J mey. A diacase dike cuts the scuthern part of the cormplex,
ana one silicocarbonatite dike ccntains a few small mafic-rich dikss
coaposed mainly of calcic plagicclase {Adr77), lizardi+=2 and talc ir
part ps=udcmccphous after pyrcxerne, and ircpn-titanium oxide minerals.
dinor uranium miceralizaticn ir pegmatitic aegirine sysnite ard
fenite nas been investigated Lty a few gits and trenches in the

soutn2rn part of the complex.

Althougn the complex lies withir the Ottasa-Bcnnechere Graben which
contains several widely scatteredé alkalic rock-carponatite comrplexes
(Fijure 2), it is alsc spatially asscciated with the ccmplex cf
alialic suite 1in*trusive rccks, Tkis spratial association plus the
widaspr=2ad fenitization in the alkalic ccrplex in the fc;m of scdic

pyroxene veinlets suqgests *hat the Suvilivan Island complex may ts
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r2iited to the alkalic éc&piex.
JAFLIC TO ULTRAMAFIC INTRUS1IVE FCCKS

Tn=2 Chenaux Gabbtrc in rncrtcn aré Rcss 7Tcwrisanips is domirated Gty

parctliy uralitized gapbro ccnsisting cf latradorite, and clincpyrcxens

ot

wita accessory ircn-titanium cxide mineralis, apatite, and, rarely,
trices of guar+~z., Leccaliy, *hk= gabt;c ccr+ains cocarse-grainszd,
pegmatitic patches ccntaining ccarse-grained interqgrowths ci scolic
plagyioclases, aaphikcle, and rmircr cuartz. The pegmatitic pa=ches ars
widaspread thrcughnout tne Lcdy, tut are particularly abundant n=ac
The marJins. The pyroxaue ccpternt c¢i the gabttrc varies +throughcut the
body, so that in places the zccks are ancrthesitic, and ia pM other
places thay display igrnecuts layerirg witlk altarrating gabbro,
anorthositic, and pyrox=2ne-richk layers. L[ikes and irregularly shkaped
masses Oof uralitized pyrcxerite cut the gaktro locally and contairn
mianor concentraticns of pyrite, pyrrhctite, pa2ntlandite, and
ciaalcopyrite. A few dikss cf mnedius-tc ccarse-grain=ad, porpayritic
quactz monzonite and syenite crt the gatktrc near th2 margin of the
vouy. Small, irreqular zores c¢f skarn rich in diopsid=2, epidote, ani
ampaibol= are commcn at ccntacts between the iptrusion and the

env:ioping marbles.

A sma.l intrusion of partly urali<ized and serpentinized peridotits
coataining accesscry tiny crystals c¢f ligkt tlue spinel occirs akcu+

S50 Xt west cf tke Cheraux Gatirc ir the northeast corner of Adrastcn
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Towushiip. The peridotitewic*ruaionmcuts sarcle: and is 2xpos=2d cver a
. . 2L ’ y WS . ..

widta of less than 99 .

Diadase dikes are ccmmon tc+h elcng, and nearby, the various faclts
of =—ha Ottawa-Boannechere Grater ncrth of the "t, St. Patrick and
Araois Laxe Faults. Cnly a few ciatese dikes are present to the scuth
oOf these faults. The diaktase is thcleiitic ard consists of
oscillatﬁgé zoned andesine-latradorite, calcic clincpyrecxene aré
pigsonite, minor ircn-+itaniunm cxide mirerals, tiotite, and apatifg/
and rare interstitial guwar%tz in craphic irterqrowth with plajioclasse,
Som= Jdikes ccntair a few clivire grains drtmcured by clinopyrcxere.
rycoxene and clivine ar= slightly altered; the chief seccndary
min2rals are amphitole, serrertire, tictite, and carbonate. A few

dik2s are sheared and btrecciaved by pcst-dike faulting.

U

£24 highly hematitized trachyte dikes écminated by alkalic felésgac
war2 mapped near Calabecgie Leke in Eagct Tcwnship, and aiong Earrcen
niver ia the northeast ccrnexr cf Master Tcwnship. Thes2 dikes aze
tantatively assignea to the Camtriar cecatse similar dikes %o tke
norti of the map-arsa are xncwr *c te Cagktrian in age (Lumb2rs, 1S7T;

137613) .

PAZLI0C40LC SEDIMENTARY RCOCKS

23120z0lc s=24imentary rocks are preserved as dcwnfaultad outliers

witain the uttawa-bornechere Graten. The rccks ar2 supdivided
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litnolagically, rather than :ﬁffci@atidhs?‘beéause +heir stra+icraghy
has Lot peen es+*arlished uneyguivccally. The cldest unit conzis*s cf
Lower Ordovician yellou.tc trcwr, silty dclcstcne ccntaining miror
parzings aud interp2ds Of shale. A few lenses of quartz-pebtle
conilomarate occur at the tase cf the urit. Focks of this unic ars
exposed caly in the vicirity cf Prrpricr in FcNab and Fitzroy
Townships and west of Femtrcke cr tte ncrth side of Cotnam Island
near dighway 62. A second unit, tet ir ccrotact uwith the first,
consists of #idile Crdeoviciar creer and red shale2 and siltstcne
localliy with intercalated crcss-tedced guartz sandstone., Near tte
bas2 of tne unit, lencscid teds c¢f green clauconitic sandstenzs ard
Guartz-pepble conglcmerate ale fresert., The unit is expcsed near
ATuprior along O+tawa Eiver in EKcNat Tcwnshkip and along Ottawa Fiver
near P2wmoroke. The urit is cverlain ty ¥iddle Crdovician gray
fossiliferous binclastic limeétcxe écnfaininq ﬁinor darck gray tc
plack snal2 partings and interteds, Intesrteds cf tuff dolostone are
rar=1ly present in th= limestcne, anc¢ calcarsous quartz sandstche is
presznt near the tase, A disccrfcrmity ray separate the shaley unit
from th2 limestcn2 unit, The licestcre upit acccunts for all the

exposuras of Paleozoic sedimentary rccks inland from Ct“awa Kiver.
LATS FISSURE VEINS
Lat2 fissure veirns of three uadirn types cut Lcth the 2recancridar ani

Pal=20zo0ic rocks in ttke southeastern rart cf the map-area southeast cf

caiibogie Lake, in the vicirity cf #hite lake, and in ic¥Nab and
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Fitzroy Iownships. The fissure veirs scutheast of Calabogie are

compos2d mainly’oﬁVdclqmite'and’Barf£6céleéﬁi£é: whereas those ir the
vicinity of White Lake are hematite-richk. In 4cNab and Fitzroy
Towaships, calcit<e-parite fissure veins lccally ccntaining
concentrations cf galena, sphalerite, flyvcrite, and hematite are
presaent., Veins of this type vwere mired fcr galena at the Kingdon dirne

rorth of gvaletta in ¥Fitzrcy Tcershig.
SUJ1aRY OF THE MYINEKALIZATICNKN

Mineralization related tc the varicus svents recordead by rocks cf the
map-area is summarized in Figure 4, ard the distrioution of the
various deposits is shcown cr Maps *t+++ {rack pocket). Detailed
dascription of the dercsits aze civer Lty Sattsrly (1945), Quinn
Cavteretal ( I'i’n), Gordon and Mesen. (1479), awel Vas and S toray (1974).

(1352) y newitt (19%4),, anéd—6+ovsa—t¥$75 . In Figure 4, mineralizaticn
shewn in orackets dces nct cccur ir the map-area ocut is known tc te
present to tha2 southwest in the Earcrcft-radcc area (Lumbers, 1%€4;

1967). Concentraticus cf ircr asscciated with faults of the Cttawa

) N
Bona<echere sraoen are present in the morth Eay area (Lumc=ars, 1¢71).

Altaough a large variety cf mireral depcsits are presen* in the area,
@availaple data sugjest that cnly a few cf the dsposits ars of current
aconomic interast. Nevertheless, the availatle data are scanty, arnd
much aor= data, particularly.cr the mireralcgy and chemistry cf th
deposits and their asscciated rccks, are rneeded to properiy assess

the aineral pot=ntial. The rresert study prcvides a gyeological
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franesork for collec+itqg' the 2¢éditicral data. A faw general

obs2rvations on the mineralizatiszn are given Ltelow,
BAsSS dZTAL HAINERALIIZATICMH
COPPEKR AND NICKEL

concantrations ¢f ccpper and nickel are ccnfined mainly +to mafic
intrusive podies cf tne tictite dicziite suite and ths Ch2naux Gatt:c.
Copper and nickel deposits ir thkese intrusicns appear to be magratic
seqreygations develcoped in rafic cgaklrc ard pyrcxenite phases. Cf the
various mafic intrusive btodies c¢i tle tictite diorite suite in the
map-area, only the Raglan Hills tcdy is krcwn %o contain magmatic
sagjreyation copgper-nickel depcsits. Such depcsits are also xncwr ir
dioritic intrusions of the suite scuthwest cf the map-area, aad frco
studies of theses devcsits, the authcr ccrcludsd that traces =2lement
analys2s of magunetic opaguie fracticnz frcm gancro and dioritic phass=s
may prov=a userul in indicatirg the [reserce cr absenc=s ci ccpper and
nickel concentrations in asscciated mafic gaktbro and pyroxenic<e
phases (Lumovers, 1364; 196S). Fineralcgically, the dsposits are
dominat=2d oy disseminated ckalccpyrite, pyrrhotite, pentlandite, and
minor to locally atundant pyri+e. Cuktarite and sphalerita cccur ir
trace amcunts, and cnalcopyrite is cererally nuch less abundant rhan

pentlandite and the ivecn sulphide minerals,

iwo swmall podies cf copper ard mincr zirc ard irom mineralizaticr in
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th2 form of disseminateﬁ“tc maési&e cﬁalcb?yfité, sphalerits, and
magietite are asscciated witk emphikclite near the margin oI the
Slate Falls Complex at the scuthern tcuncary of Lyndoch Townshir,
Some of the amphivolite may te derived frcm mafic metavolcarnics, tut
son: is derived frcm gackrc eré Cicrite. Further work is rejuired tc
dez2raine if the depcsits are related tc the complex or to scme Cther
event, sucn as maric vclcanisme Mincr ccpper mineralization in trhe
form of sparsely *c locally akturdarnt disseminated chalccpyrite is
prasent in scme skarns asscciated with the alkalic complex and rccks
of tane piotite diorite suite. Sparsely disseminated chalcopyrites alsc
cccurs in som2 of the rusty schkist tnite develcpad in various rarts
o0f the map-ar=a.

In suwmary, prasent data indicate ttat the mafic intrusions of ttre
tiotite diorite suite ané +ke Clenaux Gakttrc are the most favouratls
units £or the discovery cf ccprer and nickel Jeposits in the mapA-

Al <d e

Concerntrations cf ircn in the magp-area cccur as: 1) contact
metasomatic deposits asscciateé witl rafic ir+rusicns of tha fictite
giorite suite and the alkalic s=suvite, and, rarely, rocks of the
Syeuite-monzonite suit2; 2) sacrmatic ssgregations in gatbro of the

Diocta.te diorite suite and in tte Cheraux 3atbreo; 3) concantraticrs

(¢}
h

maguetit2 associated with alkalic granits cf the alkalic suite; &)
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iron formation associawdd! with Middle and Eate Precambrian

metisediments; and 5) hematite=-tich fissure veins. Th= largest

R
o
()]

concentrations are develcped ir ccrntact metasomatic dz2posits at
gsarjins of mafic irtrusicne cf the rictite diorite suite and the
alkalic suite, Ircn concentraticrs ir alkalic granite occur as

. . . . P2357
ma ga-=2tite-rich lenses kncwn crly at the Fadncr Yine (YNo.19, MNap,+vr%
pack pockat) in Griffith Township ard as atundant accessory magretite

in some units of alkalic granite, particularly in southeastern

Brua=nell and Sebastopcl Icwnshigs,

Concen=trations of titaniur are rare in the map-area., luch of the
alkalic sy=nite of the alkalic suite and silicocaroonatite of tte
aiciiic rock-carbcnatite ccmpley in Sullivar Island are relatively

rica in accessory titarite. Small, lccallized magmatic segragaticn

O

iron deposits in gapcrcic rccks cf thke cictite diorites suits an

of vanadiume. Titanite is alsc ccncertrated lccally in scms skarrs ard
caicl-e-rich pegmatites asscciated sith the alkalic complex. These
various rocks contain *he largest ccncentraticns of +itarium kncwn in
vh2 map-area, and all are tcc small and tcc low grade to oe of

current economic interest.

!
ta
-
(-

Concentrations of lead arsz krcewr crly ir late calcite-barire fissurs

vaias confined tc martole-rict terrairs in Mc¥at and Titzroy



Towiushipse. salzna is +the chief lead mineral and is generally
accompanied by small amcunts cf spkalerite, hematite, pyrizz,
carytocaiastite, flucrite, and cuvartz., Traces of a variety of
sulphosalt minerals are present in scrme cf£ the vains and the galera
13 comaoniy argertifsrous. The veins aprear tc be lccallized alcrg
faults related to the Ottawa-Ecrrectere Graken, and they shcw mcst cf
the featur=as described bty the avthcr fcr late calcite arnd guartz
fissure veins =0 the southwest c¢f tke map-area (Lumbers, 1964%; 15€9).

Two Of the veins were mined fcr leadé (Kircdcn Mine, Wo., 15, Happ+=++rt,

pack pocket) but mcst of the kncwn veins are *oo small and pccrly

)

n

ur

m

min=ralized to be cf econcmic irterest. bevertheless, rocX =2xipc

(2}

is poor ii the martle-rich terrains favcuratle for the veins, acd
many others could be presant £ttt nct expcsed, The veins therefore
remain as a potential source cf leaé, if efficient exploraticr

t2cnniques can ke devised tc lccate thern.

SOLYISBDENUY

Molyvdenum, occurring as mclytdenite, is ccncentrated mainly ir
skarns and pyritic zcnes develcped at ccntacts tatween marcle ard
zroiahjemite-rich intrusicns cf the tictite diorite suite and tevtwesn
marole and late granite pegmatite dikes. Iraces of molyrdenite are
coanon within the lat2 granite pegmatite dikes, out r2lativzly rare

in a2 late sodic pyrcxerne syerite pegmatite dikes of the alkalic

m

suit2. Nevartneless, one sysnits pegratite dike (idcCoy ¥ine, Xc.17,

P11 ) ] .
Japp**r++, pack pocket) contains rumercus largs flakes of nolytderits.
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Th= skarn d2posits cffer the rest pctential for mineable
couc2utracions of molycdenite, Lut scr« c¢n saveral such daposits tco

aat=2 nas failed to r=aveal sufficient tcnnages ¢f ore grade material.

Zinc mineralizaticn in the fcrnr cf sphalerite cccurs in asscciaticn
wita copper and nickel mineralizaticr, in scme of the calcite-barite

fissure veins, and in dclcmitic rartle scuthw=2st cf Renfrew ir

>

dmaston Tcwnship. Of these three main cccurrsncss of zinc

1h

min2ralization, that in dclcoitic martle in Admaston Township has th
great2st 2conouwic pctential, Tre zirc mineralization is in layers
confo:magle with qneissic layering in the host marbls and lies cr
Strik2 bDetween twce thin units cf petavclcanics. Locally, the
Golomitic marble ccntains relict chert teds, The mineraliza<+ior,
wnich 15 siailar +to that cf +<he Ealmat-Edwards district of Nasw Ycrk
State (Lea and Dill, 196€) withkir the late }recamcrian carconate
basin, perhaps fcrmed during sedigertaticr and volcanism. Xorecver,
the association of zinc and lead mineralizatisn witin cherty declcemitic
carvonate rocks cf bcth Frecamtrian and Fkanerczoic age is well
establisued., Thus, other mwair vurits ¢f dclcmitic marble presernt in
the map-darea ar2 indicated ty separete ccdes on the accompanyinc wags
PRI PLIS, P16, PRI
(Maps p#+++, back pocket) and ttese shculd te examined for possitle

conceuntrations Of sphalsrite arc¢ galera.

(&)
9]
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PRECIOUS METALS

Concantrations c¢f prscicus retals cf pcssitle economic importarnce
app2ar to Dpe lacﬁinq within the map~-area. Trace amounts of 3J0ld havs
veen r2ported frcm a few qrartz veirs, ard miner silver is asscciated
witn tae late calcite-barite tissure veirs. 7o the sou+h ani
southwest Oof th2 map-area, g¢cld and silver ccncentrations of possitle
econoanic importance are kncwr ir late fissure veins and in calcite
and Juartz veins (Lumbers, 19€t). The mair ar=a of gold
minz2ralization within the Late Erecanktrian carkonate basinvis
contin2d to th2 lcw m=2tamcrfhic rank terrain cetween Bancrotit arnd
fiadoc caaracterized by thick depcsits c¢f mafic metavolcarics
(Luapers, 1964). ¥cst cf the gclé mireralizatiorn is in quartz=-rict
veins ia metavclcanic s2quences rear the margins ot intrusive rccks

of tie piotite dicrite suite.
URaiNZU#d AdD RAIT EARTH MINESRLIZRATICH

Cranium and rare cartn mineralizaticn is widesgread throughout t+he
map-aresa, out most cf the kncwur cccrrrences are small and not cf
o v ) Pigigs, PLIEY, PLAGL PLAS)
economic importancz. On the acccirarying mDafgs (Mapsp++=~*, DACK
pociaet) , only thcse occurrerces are shcewr that contain at least
local concentraticns of uranriur and rare earth minerals, Occurrencss
containing traces cof radicactivs mirerals that are marely cf
mineralogical interest are critted., Such cccurrences are apundant,

ana a hign prohability exists that a detailed search of almost any

iat-2 granite pegmatite dike wculd reveal a crystal cr two of



radiocactive minerals. All the cccurrences 'shcwn are withina +he late
Precamorian accumulaticn scuth ¢f the Algenguin patholith, *cst c¢f
the occurrences are 11 late grarite pegmatite dikes, put some are
associated with: 1) late phases cf the alkalic complex (mainly scdic
pyrox=2ne sy2a2nite p=agmatite, granite gpegmatite, and calcite-rich
pagaatita); 2) the alkalic rcck-cartcnatits complex‘in Sullivan
Island; 3) skarns associated with late phases of the alkalic comrplex;
4) skaras associated with late cgrarite pecratite dikes; and S5) rarsly
in late faul* zones. Traces cf vranium mineralization are commcr ir
the various moiybdenite dercsits develcped in association with laczs
grauite pegmatite dikes and skarrs., 5ield evidence therefore cshcwus
that th2 uranium and rare eartk nineralizaticn was formed late in the
plutonic and metamorrhic histcry cf the area, and radicmetric ace
d2t2rminations cn uranium—rich rinerals ccnfirm this conclusicn

(Suiliineer and Cunming, 1¢S¢€).

In the Algonquin tatnolith and the riddle Frecambrian mstassdiments,

o]
[N
+

a}

a ]

uraniui and rare earth mineralizaticr is ccnfined tc late g
p2ygumatite bodies, Radicactive rirerals witnin the various psgmatites
ar< #mainly uraniuw-pearing rare e€arth specises such as 2uxenite,
allanit2, ferquscnite, and aesclynite. Thcrite and monazite are
presant in some dikes, but‘#anirite and urancthorite, which are
comaon in occurrences scuth c¢f the Algcnquin rtatholith within the

Lat2 Pr=camorian accumulaticr, are relatively rare.

AL airborne gamma-ray STEC*TICRetIy SuIrvey covering +the map-area
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(3e3.Cey 1976) roveals several areas of aﬁcmélcusiy hignh aranium angd
thorium concen+*raticns withic the late Erecamgrian accumnla<icr,
Thes2 3reas ar2: 1) cen+tered cver tle cuartz nmcnzonite tody on the
western side of Calatcgie lake; z) center<d cver the Hurds Lake
Troadhj2mite; 3) aicuy “ne ¥iller-Scuth Cancrtc Townships boundary;
L) centered over the quartz mcrzcnite ccdy in Elithfiel? Townshiyg,
apout 3 ki southwest of Hile leke; S) certered over the region
containing the Hunt ¥ips (Nc. 12z) ir Ercugham Tcwnship; and 6) <+hat
portvion cf th2 alkalic ccmplex rich in alkalic granite northeast énd
soutawest of Lake Clear. Mcs+ cit the ancralies are of low intensity,
but the anomaly along the iller-Scuth Carcntc Townships boundary is
ra2lativaly intense. The ancraly lies just south of th2 map-area arc
is underlain mainly by greissic cuartz mcnzcrite containing aktundart
granite pegmatite dikes acccrdirg tc¢ mapping ty Smith (1958). Tte
various anomalies appear tc te caused mainly py minor uranium arnd
thorium aineralicaticn in lccal ccrcentraticrs cf lat=s gygranite
pegaaticte dik=as and in skarns sratially asscciated with
concentrations of these dikes. Tte mineralizaticn is mairly ir
uraninite and urancthorite, tut traces cf vranium-b=aring rare earth
min:rals are commcn, especially in cccurrences spatially associated
with the alkalic comrlex. Urarium is alsc ccrcentrated in late
granite pagmatite dikes nct retvealed Lty the airtorne survey, and wcrk
0 Jate sujgests that the greatest ccncentraticns of uranium and
thorium in the map-area are ir relatively large granit2 pegmatits
dix.:s a=2valoped in martle-rich supraciustél rocks near +the margins cf

piotit2 diorite suits intrusicrs. Ir all the pegmatits dikes, +hs
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bes- aranium aineraliza+ticn is irvariakly associated with local

concantrations of pictite, lccal pyritic zcnes, or local
concentrations of magnetite, all ¢f which are mcst commonly develcgsl

N2al the margins c¢f the dikes.

Allanite is a ccumcn accessciy ccnstituent in alkalic syenite ard
granite of tha alkalic ccmplex, and rar<ly, the alkalic granite
contains traces of uranirite ard urarcthcrite. Thes= minerals are
Lost coamon in pegmatitic pcrticrs c¢f the alkalic granite, =2specially
4asre the granite contains alkalic pyrcxere and local alkalic syenite
pnases. The alkalic ccmplex exterds scuthbwestward beynnd the map-arca
into the Bancroft area where the largsst ccncentrations ¢f uranius
and thorium minerals kncwn in thke Grenville ﬁrovince of Cntario
{3atterly, 1957) are spatially asscciated with phases of the ccuplex.
Fuither Work is reguired tc determire if the mineraliza+tion :is
g2nztically r=2lated to the ccmplex. ¥crecver, factors cecntrollirg
bota tne concantraticn of uragsiur ard thcrium in the various depcsits
ana the formation cf the coamcr Lcs* pegmatites and associa+ted skiarns
are larg=ly unknown. Knoswledge cf tkese factecrs would greatly aié in

the 2xploration of kncwn depcsits ard in the search for new depcsits.

The coarse clastic ssquence at the Lase ci the late Precamtriar

accimulation rarresents a2 rmajcr vnccrfcroity, and such an envircnmen<+

ot
rh

cau be favourable for the ccncertraticn ¢f vranium, AsSsessmant ¢

(o]
ot
-
)
tt

tals sejquence fcr possitle uraricr ccncentraticns must await fu

regional mapping and detairled petrclcgic and geochemical studiss.
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Nevzrtheless, it remains'ial petemtial tazget fsr pfaniun axploraticn.
OTilik HNETALLIC MINERALIZATICN

Oth-2r metallic mineralizaticn withir ths map-area consists cf
geryliiam, magnesium, and zirccriue., Eeryllium and zirconiunm
minaralization are contfined tc the alkalic ccmplex. 3Beryl cccurs ir
two zon=d granite pegmatite rcdies erclcsed within alkalic granite in
. PLAST ) .
Lyndoch Townsnip (No. £, ¥app+++¥, rack pccket) and 1is currently
minad, caiefly for the lapidary trace. Nc cth=ar concen%“rations c¢
beryl nave beer found in the alkalic ccrplex. Trace amounts of
lynlochite, columtite, ccluntiar aratase, cyrtclite, monazite, and
eux=nite acccnpany the peryl in the pegmatites (dewitt, 195:),
Althougn traces of zirccnium, it the fcrr ¢f zircon, are present ir
most ot tne plutonic rocks, recratites, ard scme of the metasediments

of the map-area, *he only fccncertraticns are in lat2 syanite angd
leax; scme cf

calcite-rich and sysnite pegratites cf the alkalic complax;
the carpcnatite in Sullivar Islerd alsc ccantains abundant accesscry
zircon. Ail of the concantraticrs afppear to te2 too small to Le
utiliized as a scurce of zirccritm, tut cne cccurrence at the eastern
end of Kuehl Lake in Bradenell 1Tcwnshir ccntains scatteread zirccr
crystals up to 7 c3 long, scme cf which are c¢f good hyacinth cclcur

suitavl2 ctor facetting.

tlagyn2sium is proauced py Chrcmascc limited frcm dolomitic martle in

. 4356
Loss Township {No. 2, Happs++r+, lack pccket). The dclemitic martktle
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mined by Chromascc is relatively free cf silicecus impuritiss, arnd

oth2r parts of the unit have teen utilized in the past for use as

dimension stone and crushed agcregatee.
NOK-HSTALLIC MINERALLZATICN
DEPUSITS ASSOCIATED MAINLY WITE THE ALRRLIC COMELEX

4108t 0of th2 known coﬂcentraticns cf aratite and fluorite, and all'the
concentrations of corundus ard rephelire are fcund in the alkalic
complex. Although ara%tite is a ccmmcr accesscry mineral in most cf
the rocks orf the map~arza, the crly ccacerntrations are in calcits
ricn pegmatita2s of the alkalic ccmplex and in carbonatite in Sullivar
Island which is fossioly related tc the alkalic complax. Fluorite is
als»> locally concentrated ir ceélcite-rict teymatites, but It alsc
OCCI1Cs as an Accessory ccecnstittert in skarns, nepheline syenits,
alkalic granite, ana scme cf thte late calcits fissure veins. Pressnt
dati sujgest that the apatite ard flucrite-rearing calcits pegmatitszs

are too scattered and srall tc te rired fcr apatite and fluorite.

Corundum occurs in gna2issic, altite-rich syenite and pegmatitic

0

Sye<nite, jneissic napneline syerite, and cneissic anorthosite c¢i *h

alxilic complex. The corundur fcrmed during defcrmation angd

t)

racrystaliization of these rccks arné¢ ic cconoenly concentratsd 2
na:rog layers as barrsl-cshaped tc tapered crystals up tc saveral

centime2tars long. Thz kncwr ccruvrdug cccirstences have proved to te
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+00 swall and scattsred tc ke mired prcfitakly. Most of the past
. . . P2357
proiuction comes frcw the Craigment Eine (Nce 11, Happsds+, Lack

pocx2t) in the ncrtaowest ccrrer cf Faglan Tcwnship (Sattarly, 1S4%).

non=2 of the kncwn cccurrences c¢f nepheline sysnite and rnz=pheline
syenite pegmatite are cf sufficient purity and size o ce of currsnt
economic interest. Scama of thke larger cccurrences havs oeen exglcred,

put no production has resulted (Satterly, 1945; Hewitt, 1960).
a585.5208

Asp2stos, in tae form of firrcus trenzclite, is qonfined to silic=scus
aoloaitic marble that undesrwenrt shearirg alcny fault zcn2s. Th2
aspSTOS OcCcurs as slip-fitre ir veins frce cne am to 5 cm in width.
The fipres rarely exceed akcut € cm inp length. A minor amcunt cf
4SrLestos was mined from cne cccurrerce ir let 22, ccnc2ssion 1V,
Glitnfield Towaship m(Hew1itt ard Sattsrly, 1853), but ncn2 of the
occuacreances appear to beiof current eccrcmic interest because of

thsir smail siz= and ccnfinemert tc rarrcw fault zones.

BAKLTE AND CELEGSTITE

7]

. q . . . . .
Sacit=e dnd celestite ars ccnfired tc the late fissure veinus, All ths
xnoWn va2ins contain crly mincr amcurts cf tarite of no ccmmercial
int2rest, One fissures va2in ir 1lct 27, ccncsssinn X, 3agect Tewaship,

COorLsists mainly of dcicmite, celestite, ard mincr calci*te, Th=
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cel2stite is relatively rich ir tarium, 25d cincr amounts of this
ninz2ral have p2er amirad fer use as & filler in *he p?int, papsr, and

ruboer trad=2s with pccr resvlts (Satterly, 1545).
FELOSPAR AND MICA

Som2 oL tae larger late cgrarite pegmatits dikes have besn mined fcr
felispar and mica, with quardtz as 2 ry-gfrocduct. Most of +he
proiuction has ween achieved frcm dikes cutting anorthosite and
r=lat=ed mafic rocks cf the Algcrcuir ratkclith. Phlogyopite was zine-
Irca a narrow vein ur t2 18 cr wide in rusty schist associated with
marol2 in lot 2, concessicr IV, Erctcham Tcwnship, Rose guartz is
produced from the peryl-tearinc¢ pegumatite-dike in lots 30 and 21,

concession XV, Lyndoch Tcwrcshif Lty %al-Gem Lapidary Comrpany.
GRA2uITSE

Gravanite is a commcon accesscry ccnstituent c¢£ the marbles and rarel

~<

foras small massive lenses within these rccks. 2n exceptionally larcs
couacautration cf craphite at tke Black Lcnald Mine (No.8) was tte
only source of nigh quality flake craprite in Ncrth America until ths
mine closed due *c¢ flocding. 1Tke grarhite 2cne is 1.5 to 1.8 m thick
and is conformable with relict redding in host intercalated
calc-silzicate m=tasedimepts ané dclcritic and calcitic marbles. 1Thbs
orijin of tie graghite zcne is uvrkncwn, acd no ccmparable grarphite

concentration has cesn fcund ir the map-area.
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Since tne ciosing of theiElack'Ecnald.uine,ithe only producsr of
high-purity grapnite in MNorth 2merica is the Scuthwest Graphize
Company whose deposit is ir Earret Ccunty, Texas (Barnes, 19%5¢;
Dietrich and Lonsdais, 1¢5&; Zeffarrc et al., 1572). The derosit
coLsists of a rusty schist vrit, sipilar in all major aspects tc
rusty schist units within the mag-arca, and is develoved in
metasediments at the maragin c¢f a greritic plutcn, a setting alsc
comion to most of the largest rusty schist units within +whe map aiea.
pota the rusty schist and thke lcst rccks are in the Llano Uplif+, a
Precambrian inlier ccnsisting c¢f supracrustal and plutonic rocks
comparawls in age to thcse cf the late Erecamtrian accumula+ticr cf

+he map-area and prokably fcrmirg ar extersicn ¢f th2 Srenville

n

Province of the Canadian Shield (Barrcss €t al. 1972). The
supracrustai rocks in the vicirity cf the deposit are dcminated ty
intercalated narble and calcarecus ard silicecus shaley metasediments
muca like thcs2 of «he map—-area, but less metamorphosed. In tott tns
rusty scaist of the depcsit anc the ruvesty schists of the map-arcea,
grapnite is relatively fine-greired (rarely fcrming flakas more <han

1% um across) and g=2aerally fcrrs nc mcr€ than 1 to 15 psrcent cf

th2 rock. Local ccncentraticns c¢f rassive graphite along shears cr in

=
)]

hignly strained pcrticns cf mirci fclds ars ccmmon. Because of +

(=1
m
>

clos= siamilarities of the rusty schists ct the map-area and ¢%as as
deposit, cousideraticn shculd Lte given tc explcration of the mag-arsa

rusty 3schists for their grarltirte ccrtent.
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Tn2 only otner rock in the mq;-agea kncwrL to .contain concentraticrs
Y Cde _ R
of jraphite is an excerticnally unccrmch cccurrenc2 irn massive
alkalic syenite fcund vy the atthcr just east of Reid Lake in
west-central Brudenell Townshifp. The syenite consists mainly of
primary, igueous mnssoperthite arcé mincr rictite with up tc abcut+t 10
percant graphite flakes as much as 1,5 cp across, intesrgrown with the
mesoperthite, bcth along grain tcunéaries and in fractures. The sizs

of the graphitic syenite is vurkrcwr, tut it appears to pe worthy cf

exploration,
NEPHZILINE SYLNITE

Savaral small bodies cf nertelire syerite and nepheline syenite
pegmatite are associated with tke alkalic complex., Petrcgraphic data
indicat2 that ncrne cf these Ltccies are suitatle fer the glass,

ceramic, or mineral rilier industries.
STCilu

Sevaral quacries have been cperated at various *“imes in the area tc
obtain stone for the manufacture of lire, tuilding stone, and rcac
getal. Over half the quarries 2re in Middle Crdovician limestone, and
mnost of the remainder are ir Frecanlriar martle, A fow guarcies have
peen opened in the Precambrian creissic plutcnic rocks and silicecus
metisedim2nts for road metal. Thke Picddle Crdcvician limes=tone is

locilly relatively pure ccrtairirg trcmn 2z *tc 3 parcent ¥gC™3 (Gcuge,
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1934; dewitt, 1964), and it has teer used fcr making lime. Curren<+ly,
the ilimestone is gJuarried for crusheé aggregate, Pr=camprian calci+ic
marale nas oeen used fcr making lime, cut this marole generally
contains at least S percent Yg(”: ard variatle amounts cf silicecus
iapiurities mainly ccncentrated in relict teds, The thickest and mcs+
apundant sequences of calcitic rmartle relatively frse of silicecus
impurities are in the markle-rick terrains in McMab Township and in
the vicinity of Leclair lake ir Matawatchan and Brougham Townshigs,
Elsawhere, th2 calcitic martie is mairnly siliceous with only lccai
thia units relatively free cf silicecus ispurites. The thickest units
of dolomitic marple rzlatively free ci silicecus impurities are in
Ross Towashipe Mcst cf the martle cvarried fcr building s+one has
been white, coarsely recrystallized dclcmitic marble low in silicecus
impurities opecause this rarkle is less friakls and wears better than

coarsely recrystallized white calcitic marile. Mor=sover, thick

m
h
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rt

seju=ncas of white calcitic marrle lcw in imgpurities and sui+atl

quarrying are rar€ tc abser+t,

MO aittempt has Lkesn made tc utilize the varicus Precambrian gneisses
as 4n ornadental and buildirg stcne., Scme cf these grneisses cculd
prove suaitabla for these purpcses tecause the ccmplex metamorgzhic arnd
t2c2onic nistory fproduced several vaeristies cf the gneisses,
particularly th2 glutcnic rccks, that =ake a gccd pclish and havs
inta:r2sting comcinaticne cf cclcurs and *extures. Gnaissic plutcric
rocxs similar to scme of thcse ir the map-area are guartied elsewher:

outsid2 Ontaric and marketed ir Canada's large urtan centers., Tle
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only massiva plutcnic reck in the atea with comsisten+t colour arnd
texture i3 the McArtnurs Mills plutcr at +h=: extreme southwestern

cora=r in dayo and Ashry Tcsurstirs,
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LEGEND
PHANEROZOIC
CENQZOIC?®
QUATERNARY

PLEISTOCENE AND RECENT

1 B

1 Unsubdivided: swamp, boq and peat accumulations;
marl; fluvial and lacustrine silt, sand, gravel; lacustrine
and marine clay, silt, and sand; glaciofluvial sand,
gravel, houlders; sandy bouldery glacial till.

UNCONFORMITY

PRECAMBRIAN AND PHANEROZOIC

34 34 Fault gouge, cataclastic and mylonitic rocks
intensely hematitized ©

POST MIDDLE ORDOVICIAN

33 33a Calcite-barite fissure veins locally cantaining
concentrations of galena, sphalerite,- fluorite,
hematite

33b Dolomite-barytocelestite fissure veins
33c Hematite-rich fissure veins

FAULT CONTACT

PALEQZOIC
ORDOVICIAN
MIDDLE ORDOVICIAN

32 32a Grey, fossiliferous bioclastic limestone with minoi

dark grey to black shale partings and interbeds;
rare interbeds of buff dolostone and calcareous
quartz sandstone.

32h Green and red shale, siltstone; minor to locally
abundant cross-bedded quartz sandstone, green
glauconitic sandstone, quartz-pebble conglom-
erate.

LOWER ORDOVICIAN

31 31 Yellow to brown silty dolostone with minor part-

ings and interbeds of shale; rare quartz-pebble
conglomerate.

UNCONFORMITY
CAMBRIAN
30 30 Altered trachyte dikes
INTRUSIVE CONTACT
PRECAMBRIAN

LATE PRECAMERIAN
MAFIC TO ULTRAMAFIC INTRUSIVE ROCKS *

29 29a Tholeiitic diabase and cataclastic tholeiitic
diabase dikes
29b Partly uralitized tholeiitic gabbro and diorite;
locally contains pegmatitic diorite, pyroxenite,
and rare granitic dikes. .
29c¢c Partly uralitized and serpentinized peridotite

INTRUSIVE CONTACT

ALKALIC INTRUSIVE ROCKS

28 28 Fenite, minor alkalic syenite and carbonatite

(28a)
INTRUSIVE CONTACT

LATE PEGMATITE @

27 27 Pink, red, and white granite pegmatite locally
containing associated coarse-grained alkalic
granite

HIGH RANK REGIONAL METAMORPHISM

LATE MAFIC INTRUSIVE ROCKS

26 26 Cataclastic metadiabase ©

SYENITE-MONZONITE SUITE INTRUSIVE ROCKS
Syenite and Monzonite ©

25 25a Massive to gneissic, leucosyenite, biotite syenite,

hornblende-biotite  syenite; minor pyroxene
syenite

25b Massive to gneissic quartz syenite, minor quartz
monzonite

25¢c Massive to gneissic monzonite

Tonalitic to Gabbroic Rocks ©

24 24a Massive to gneissic tanalite

24b Massive to gneissic diorite, minor gabbro

ALKALIC SUITE INTRUSIVE ROCKS
Alkalic Granite !

23 23a Gneissic alkalic granite and sodic pyroxene

alkalic granite containing local phases of unit
22a; commonly rich in iron-titanium oxide
minerals.

23b Massive to gneissic, leucocratic alkalic granite,
minor sodic pyroxene alkalic granite and granite
pegmatite dikes (unit 27)

23c Massive to slightly gneissic, medium-to coarse-
grained, alkalic granite containing abundant
granite pegmatite dikes (unit 27)

23d Intensely sericitized and carbonatized alkalic
granite.

Alkalic Syenite |

22 22a Gneissic to locally massive sodic pyroxene

syenite commonly containing sodic pyroxene -
apatite veinlets and patches, sodic pyroxene
syenite and granite pegmatite dikes, minor
calcite-apatite pegmatite lenses; alkalic granite
phases, and skarn and siliceous marble xenoliths.

22b Massive to gneissic sodic pyroxene syenite

22¢ Helerogeneous mixtures of sodic pyroxene
syenite, amphibole syenite, albite syenite,
albite-corrundum  syenite, leucocratic syenite
pegmatite, skarn, and rocks of units 20d and 17c.

22d Gneissic sodic pyroxene syenite, minor alkalic
granite and skarn zenoliths.

Nephelene Syenite f

21 21a Gneissic, perthitic, biotite nephelene syenite,

locally containing gneissic, biotite-rich, potassic
feldspar-albite syenite.

21b Gneissic, plagioclase nephelene syenite locally
containing 10 percent or maore garnet, potassic
feldspar, amphibole, bictite.

21c¢ Nephelene syenite pegmatite.

Mafic Alkalic Racks |

20 20a Massive to gneissic alkalic gabbro and diorite.

20b Massive to gneissic, melanocratic, alkalic gabbro
and diorite.

20c Massive ijolite

20d Matic scapolite-bearing gneiss containing various
mixtures of sadic pyroxene, amphibole, garnet,
nephelene, and other minerals (metamorphosed
ijolite?)

20e Magnelite-rich rocks containing various mixtures
of clinopyroxene, amphibole, apatite, plagioclase,
potassic feldspar and other minerals.

QUARTZ MONZONITE SUITE INTRUSIVE ROCKS

19 19a Massive to slightly gneissic, leucocratic quartz
monzonite.

19b Gneissic quartz manzonite containing abundant
granite pegmatite dikes (unit 27); minor alkalic
granite.

19¢ Gneissic guartz monzonite, minor sodic alkalic
granite and granodiorite; xenoliths of skarn and
cale-silicate rocks abundant.

19d Gneissic guartz monzonite containing xenoliths
of amphibolite and gneissic tonalite.

ANORTHOSITE SUITE INTRUSIVE ROCKS
Monzaonitic and Syenitic Rocks

18 18a Grey to pink, gneissic, ferrohastingsite-bearing

quartz syenite, minor quartz monzonite.

18b Pink and grey, gneissic, garnet-ferrohastingsite
monzonitic rocks, minor green, pyroxene-bearing
monzonitic rocks.

18c Grey to green, massive to gneissic, ferrohastingsite-
pyroxene syenodiorite and monzonite, minor
biotite syenite and amphibole syenite.

18d Grey to pink, massive to gneissic, pyroxene-ferro-
hastingsite syenite, minor biotite syenite and
scapolite-pyroxene syenite.

Anorthosite and Related Mafic Rocks

17 17a Gneissic labradorite anorthosite, gabbroic anor-

thosite, minor gabbro.

17b Gneissic  andesine and oligioclase gabbroic
anorthosite and anorthaositic gabbro; locally
contains mafic phases with up to 45 percent farro-
magnesian minerals.

17c¢ Gneissic andesine anorthosite locally containing
corundum.

17d Gneissic tonalite, minor gneissic andesine and
oligioclase anorthositic gabbro.

MAFIC SILLS AND DIKES ¢

16 16 Gneissic gabbro, diorite; amphibolite derived from

gabbro and diorite.

BIOTITE DIORITE SUITE INTRUSIVE ROCKS
Granitic Rocks

15 15a Gneissic trondhjemite and leucocratic tonalite.
15b Gneissic  trondhjemite containing garnet and
cordierite.

15¢c Gneissic trondhjemite, minor granodiorite

15d Gneissic granodiorite, minor trondhjemite and
quartz monzonite.

16e Gneissic quartz monzonite and albite granite.

16t Gneissic trandhjemite, granodiorite containing
numerous gneissic tonalite units and amphibole-
rich xenoliths.

159 Gneissic amphibole-rich trondhjemite-rich in
skarn and calc-silicate xenoliths.

15h Gneissic granite pegmatite.

Syenitic Rocks

14 14a Gneissic zlbite syenite, albite-quartz syenite;

minor albite granite.

14b Gneissic syenitic and granitic rocks contaminated
by metasediments and rich in tourmaline; trondh-
jemite, granodiorite, and albite syenite phases
present locally.

Diroite and Related Mafic Rocks

13 13a Gneissic diorite, tonalite; minar gneissic gabbro.

13b Amphibolite locally containing relict gneissic
diarite and gabbro phases.

13c Gneissic tonalite, minor gneissic trondhjemite,
diorite,

13d Gneissic to massive, leucocratic tonalite

13e Gneissic, cordierite-bearing, ortho-pyroxene
tonalite.

INTRUSIVE CONTACT

METAVOLCANICS
FELSIC TO INTERMEDIATE METAVOLCANICS "

12 12a Fine-grained quartzo-feldspathic and micaceous

schist and gneiss possibly derived from felsic
volcanic rocks.

12b Fragmental quartzo-feldspathic schist and gneiss
possibly derived from felsic pyroclastic rocks.

MAFIC METAVOLCANICS "

1 11 Fine-grained amphibolitic schist and gneiss,
locally containing relict primary volcanic struc-
tures.

METASEDIMENTS

CALCAREQUS METASEDIMENTS "
Carbonate Metasediments

10 10a Medium-to coarse-grained, grey, gneissic, calcitic

marble containing up ta 20 percent siliceous
impurities; locally contains intercalated thin
units of siliceous marble.

10b Fine-to medium-grained, dark grey, calecitic
marble with well preserved bedding and local
thin interbeds of fine-to medium-grained siliceous
marble rich in phlogopite and tremolite.

10c Medium-to coarse-grained, white to greenish,
dolomititc marble containing up to 20 percent
siliceous  impurities; local intercalations of
tremolite-rich dolomitic marble and ortho-
quartzite.

10d Medium-to  coarse-grained, cherty, dolomitic
marble containing numerous discontinuous layers
of coarsely recrystallized chert.

10e Medium-to coarse-grained, gneissic, siliceous
marble containing 20 to 60 percent siliceous
impurities; commonly contains thin intercalated
units of amphibole-rich metasediments.

10f Medium-to coarse-grained, light to dark green
skarn dominated by various mixtures of diopside,
amphibole, epidote, titanite, potassic feldspar,
scapolite, calcite, dolomite, and quartz.

10g Fine-grained feldspar-quartz-scapolite-carbonate
gneiss containing layers rich in pyrite and pyrrho-
tite.

Amphibaole-Rich Metasediments

9 9a Metamorphosed calcareous mudstone and sand-

stone (diopside-amphihole-plagioclase gneiss local-
ly containing phases rich in patassic feldspar,
guartz, bhiotite, scapolite, epidote, carbonate,
titanite, pyrite, and iron-titanium oxide minerals) ;
intercalated thin units of siliceous marble comm-
on.

9b Unit 9a containing intercalated thin units of
calcareous and micaceous metasediments (unit 8).

9¢ Unit 9a containing intercalated thin units of
quartzose and feldspathic metasediments (unit 7).

9d Unit 9a containing coarsely recrystallized chert
layers and local concentrations of pyrite and
iron-titanium oxide minerals.

9e Fine-grained quartz-amphibole-plagioclase gneiss
locally containing abundant thin units (1 m or
less) of clastic siliceous metasediments and
carbonate metasediments.

Calcareous and Siliceous Shaly Metasediments

8 8 Intercalated, thinly bedded, siliceous and calca-

reous mudstone (garnet-feldspar-biotite-quartz
gneiss and schist locally containing phases rich
in one or more of garnet, sillimanite, muscovite,
plagioclase, potassic feldspar, scapolite, amphi-
bole, carbonate, diopside, iron-titanium oxide
minerals, and pyrite), orthoguartzite, arkose,
subarkose, amphibole-rich metasediments, impure
sandstone, and siliceous marble.

CLASTIC SILICEOUS METASEDIMENTS "
Quartzose and Feldspathic Metasediments

7 7 Intercalated, metarmorphosed arkose, subarkose,

and minor coarse-grained arkose and orthoquartz-
ite; locally contains intercalated thin units of
siliceous marble, impure sandstone, amphibole-
rich metasediments, and calcareous and siliceous
shaly metasediments.

Micaceous Sandy and Conglomeratic Metasediments

6 6a Thinly bedded greywacke, impure sandstone, and

biotite-rich mudstone; locally contains intercala-
ted thin units of amphibole-rich metasediments
and quartzose and feldspathic metasediments.

6b Unit Ba containing numerous granitic dikes or
guartzo-feldspathic lenses formed during meta-
morphism.

6c Fine-grained impure sandstone and quartz-rich
sandstone,

6d Intraformational conglomerate rich in metasedi-
mentary and quartz clasts set in a sillimanite-
bearing biotite-feldspar-quartz gneiss matrix.

Coarse Clastic Sequence !

b 5a Medium-to coarse-grained, gneissic arkose and

subarkose locally containing intercalated thin
units of siliceous marble, impure sandstone and
rocks of units 7 and 8.

5b Unit 5a rich in intercalated units of impure
sandstone and rocks of units 7 and 8.

5c Gneissic arkosic conglomerate with stretched
fragments of gneissic tonalite, quartz monzonite
and rarely other rocks of units 2, 3 and 4.,

bd Intercalated rocks of units 5b and 5¢, and coarse-
grained, impure, micaceous, arkosic sandstone
containing isolated boulders of gneissic guartz
monzonite and tonalitic rocks.

UNCONFORMITY

ANOCRTHOSITE SUITE INTRUSIVE ROCKS
(ALGONQUIN BATHOLITH)

Granitic Rocks

4 4a Pink, gneissic, biotite quartz monzonite contain-

ing local phases of unit 4b; numerous biotite-rich
shears common in zones of high strain marked
by subhorizontal gneissosity.

4b Pink, gneissic, amphibole quartz monzonite
locally rich in highly stretched amphibolite and
gneissic tonalite xenoliths; numerous biotite-rich
shears common in zones of high strain marked by
subhorizontal gneissosity.

Monzonitic and Syenitic Rocks

3 3a Grey to pink, gneissic, ferrohastingsite-bearing

qquartz syenite and minor ferrohastingsite-bearing
sodic syenite.

3bPink and grey, gneissic, garnet-ferrohastingsite
monzonitic rocks and minor gneissic rocks of
units 2 and 4, sheared rusty graphitic phases
common in zones of high strain marked by sub
horizontal gneissosity.

3c Green, gneissic, pyroxene-bearing garnet-farro-
hastingsite monzonitic rocks and minor rocks of
unit 3b; sheared rusty graphitic phases common
in zones of high strain marked by subhorizontal
gneissosity.

Anorthosite and Related Mafic Rocks

N

2a Gneissic gabbroic anorthosite and anorthositic

gabbro containing local gneissic diorite and
tonalite phases and dikes of rocks of units 3
and 4; plagioclase mainly in the calcic oligoclase -
aridesine range.

2b Gneissic gabbro, diorite, and amphibolite locally
with gneissic anorthositic gabbro, tonalite, and
rocks of unit 4.

2c Gneissic tonalite commonly containing dikes of
units 3 and 4, minor gneissic diorite.

INTRUSIVE CONTACT

MIDDLE PRECAMBRIAN
METASEDIMENTS
CLASTIC SILICEOUS METASEDIMENTS "
Impure Sandy and Shaly Metasediments

1 1a Fine-to medium-grained, impure sandstone (bio-

@

tite-K-feldspar-quartz-plagioclase gneiss) contain-
ing minor to locally abundant intercalated
arkosic sandstone (K-feldspar-oligoclase-quartz
gneiss), biotite-rich  mudstone  (fine-grained,
garnetiferous biotite-feldspar-quartz gneiss and
schist), calc-silicate gneiss, and, rarely, quartz-
rich sandstone; locally veined by quartzo-felds-
pathic material.

1b Unit 1a containing abundant intercalated thickly
bedded, medium-to coarse-grained impure sand-
stone.

1c Intercalated biotite-rich mudstone (garnetiferous
biotite-feldspar-quartz gneiss and schist), calc-
silicate gneiss, calcareous mudstone (dark green
to dark grey, fine-to medium-grained, garneti-
ferous biotite-amphibole-quartz-plagioclase gneiss
and schist), minor rocks of unit 1a, rare scapolite-
quartz-garnet-plagioclase gneiss.

RS Rusty-weathering, graphitic, pyrite and pyrrho-
tite-bearing schist.

IF  lron Formation associated with units 1, 6, 9 and
10.

NOTES

Only the thickest and most extensive Cenozoic deposits,
in which bedrock outcrops are absent or scarce, are shown.
The history of fault zones containing these rocks is complex
and largely unknown, but the zones were initiated during
Precambrian time and underwent reactivation during Late
Precambrian to Post Middle Ordovician time; seismic
activity is presently recorded near some of these faults.
Although not shown, these rocks are also present along
most of the narrow fault zones indicated by thick broken
lines.

No radiometric age dates are available for these rocks, but
limited paleomagnetic data suggest that some of the diabase
dikes may be Early Paleozoic in age.

Common throughout the gneissic Precambrian rocks; only
the largest known dikes and areas of marked dike concent-
rations are shown. These dikes and other types of late
pegmatite are associated with units 23, 22, 21, and 20.
Contain relict primary microtextures and mineralogy.
Emplaced at a late stage during regional metamorphism.
Emplaced over an interval that probably encompasses the
culmination and waning stages of regional metamorphism.
Massive varieties of these rocks,microbreccias containing
relict primary microtexture and mineralogy.

Multiple ages represented.

Rocks of these groups are subdivided lithologically and the
order does not imply age relationships either within, or
between groups.

Forms the base of the Late Precambrian supercrustal
accumulation.

Most rusty schists are probably hydrothermal replacement
deposits in shear zones, but some may represent tuffaceous
iron sulphide-bearing sediments or black shales.

Issued 1980

Information from this publication may be quoted if credit is
given. It is recommended that reference to this map be made in
the following form:

Lumbers, S.B. and Vertolli, V.M

1980: Pembroke Area Western Part Southern Ontario; Ontario
Geological Survey Prelim. Map P.2355, Geological Series,
Scale 1:63 360 or 1 inch to 1 mile. Geology 1974, 75, 76,
77, 78. Compilation 1977, 78, 79.
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GEOLOGICAL AND MINING SYMBOLS

Glacial Striae.

Esker.

Small bedrock outcrop.

Cneissosity, (horizontal, inclined, vertical).

Lineation with plunge.

Geological boundary, observed.

Geological beundary, position interpreted.

Fault; (observed, assumed). Spot indicates down
throw side, arrows indicate horizontal movement.

Lava flow; top in direction of arrow.

Direction of palaeocurrent.

(]
10322727 Foliation; (horizontal, inclined, vertical).

0139“7 Lineation with plunge.

Sil Silicified zone.

METAL AND MINERAL ABBREVIATIONS
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............ Asbestos ne............Nepheline

.............. Gold Phy i omiaih s e 4ok LEE
.......... Corundum DY o rommiaie o s = s s . JPYiFibE
............. Copper S . . .Sulphide mineralization
............... Iron sgl . ... .Sand and gravel pit
............ Feldspar Bt s ¢ none s o 6s oLEOTIEIUTT
............. Fluorite §E 5 o mommesars 5 @ 5 5w STONE
| Graphite 1 I SN o) (i Uranium
.......... Hematite ] N S RO i ;o
.............. Mica Zr. v v, Zircon

PRODUCING MINES AND QUARRIES

. Cavanagh Construction Stone
. Chromasco Limited Magnesium

. Dochart Brick and Tile Company Limited,
The Clay

. Smith Construction Stone
. Wal Gem Lapidary Company Beryl, Quartz

PAST PRODUCERS

. Algoma Steel Corporation Limited, The

(Campbell and Caldwell Mines) Iron
. Barr Mine Feldspar
. Black Donald Mine Graphite
. Bluff Point Mine lron
. Caldwell Mine Pyrite
. Craigmont Corundum Niine Corundum
2. Hunt Mine Molybdenum
. Jamieson Lime Company Lime
. Jamieson Mine Molybdenum
. Kindon Mine Lead
. Martel Mine Iron
. McCoy Mine Molybdenum

0'Brien Mine Molybdenum
. Radnor Mine lron
. Ross Mine Maolybdenum
. Shane Lime and Chemical Company Limited Lime
. Spain Mine Maolybdenum
. Williams Mine Iron
. Zenith Molybdenum Corporation Limited Molybdenum
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grained amphibolitic schist and gneiss, I~ {o] Ontario - '
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marl; fluvial and lacustrine silt, sand, gravel; lacustrine h i
and marine clay, silt, and sand; glaciofluvial sand, CALCAREOUS METASEDIMENTS | |

gravel, boulders; sandy bouldery glacial till. Carbonate Metasediments : | | ‘ | s il e i3
10 10a Medium-to coarse-grained, grey, gneissic, calcitic | ; 22356
PRELIMINARY MAP P 2356

marble containing up to 20 percent siliceous
impurities; locally contains intercalated thin GEOLOGICAL SERIES

PRECAMBRIAN AND PHANERQZOIC ‘ utihts of silicedis marble. {
34 34 Fault gouge, cataclastic and mylonitic rocks 10b Fine-to medium-grained, dark grey, calcitic : PEMBROKE AREA

intensely hematitized marble with well preserved bedding and local

UNCONFORMITY

thin interbeds of fine-to medium-grained siliceous

POST MIDDLE ORDOVICIAN marble rich in phlogopite and tremolite. ' - | I
10c Medium-to coarse-grained, white to greenish, ' : Edee rn a r t

33 33a Calcite-barite fissure veins locally containing dolomititc marble containing up to 20 percent
concentrations of galena, sphalerite, fluorite, siliceous  impurities; local intercalations of ‘
hematite tremolite-rich dolomitic marble and ortho- |
33b Dolomite-bary tocelestite fissure veins quartzite. ‘ ; : SOUTHERN ONTARIO
33c Hematite-rich flissure veins 10d Medium-to coarse-grained, cherty, dolomitic
. Scale 1:63 360

marble containing numerous discontinuous layers
FAULT CONTACT of coarsely recrystallized chert. i 1
Yo Madini-ss ~ doshomiiid - Juaidic. . alicws . ; B e T e — Ry
PALEQZOIC marble containing 20 to 60 percent siliceous f
: (e TR ) ¢ Bin i Kilomefres 1 Q 1 2 3 Kilometres
ORDOVICIAN impurities; commeonly contains thin intercalated
units of amphibole-rich metasediments. |

NTS Reference: 31F/1,2,7,8

32 32a Grey, fossiliferous bioclastic limestone with minor skarn dominated by various mixtures of diopside, A

ODM-GSC Aeromagnetic Map: 15G, 96G, 100G, 109G

MIDDLE ORDOVICIAN 10f Medium-to coarse-grained, light to dark green if%‘j
T
et ® 0 ,

dark grey to black shale partings and interbeds; amphibole, epidote, titanite, potassic feldspar,

rare interbeds of buff dolostone and calcareous scapolite, calcite, dolomite, and quartz. Wh‘: 20
L) Obrincess 1

10g Fine-grained feldspar-quartz-scapolite-carbonate tr s

guartz sandstone. s e larta . o (e
32b Green and red shale, siltstone; minor to locally gneiss containing layers rich in pyrite and pyrrho- & /{o{“’iﬁ'}% /
abundant cross-bedded quartz sandstone, green ¢ tite. Jﬁ}_m ,:q,;.m".‘,“lg' 15_1:/," © OMNR-OGS 1980
glauconitic sandstone, quartz-pebble conglom- Pkl e oo
erate. Amphibole-Rich Metasediments 1L"MJ§:'T* Parts of this publication may be quoted if credit is given and the
9 9a Metamorphosed calcareous mudstone and sand- - material is properly referenced.
LOWER ORDOVICIAN stone (diopside-amphibole-plagioclase gneiss local- E 5 .

Kh 31 Yellow to brown silty dolostone with minor part: ly containing phases rich in potassic feldspar, h

ings and interbeds of shale; rare quartz-pebble quartz, biotite, scapolite, epidote, carbonate, N

titanite, pyrite, and iron-titanium oxide minerals);

conglomerate. : ; :
intercalated thin units of siliceous marble comm-
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9b Unit 9a containing intercalated thin units of /é:,.".;; o by 78 76°
CAMBRIAN calcareous and micaceous metasediments (unit 8). el =] L [ T8 G X : et Vg
9c Unit 9a containing intercalated thin units of Wl ; o xR, R o s O T, o L
30 30 Altered trachyte dikes quartzose and feldspathic metasediments {unit 7). i f g g \"\: 45_0 ¥ 7 SO I
9d Unit 9a containing coarsely recrystallized chert f(‘\;, @:% 2 i \ pmie TN !
INTRUSIVE CONTACT layers and local concentrations of pyrite and 4 L . é:’ T i
iron-titanium oxide minerals. : Exarery s ; SR R T B ¥
PRECAMBRIAN 9e Fine-grained guartz-amphibole-plagioclase gneiss Lake W«@“\ "jjlwi\ ‘3.235'5"’"\‘¥: Z! \ .
LATE PRECAMBRIAN :ocally containing abundant thin units (1 m or | "T\ ;‘P“ \,; .-e""""‘ e iy 3 )
£ ess) of clastic siliceous metasediments and P A g A X ;
MAFIC TO ULTRAMAFIC INTRUSIVE ROCKS carbonate metasediments. | Q/L—\j_ '—&%’é'e;ur":“izzjw‘wﬁ?"ﬂgn 3
29 29a Tholeiitic diabase and cataclastic tholeiitic & ; ‘ [\ et o Jy»ﬂ,,;;;;g;,__-{ "
disbatidikes Calcareous and Siliceous Shaly Metasediments s a; AV B i e R L N B, N —t
. T ey A S R Janps\ ki iy i y (T T 2 :
29b Partly uralitized tholeiitic gabbro” and diarite; 8 8 Intercalated, thinly bedded, siliceous and calca- t"in}‘\' ﬂl‘ gty BH\r BlE WX/ St W orTAwA£
locally contains pegmatitic diorite, pyroxenite, reous mudstone (garnet-feldspar-biotite-quartz abos ¥ K "-'?c‘iil‘;';.f‘;.‘ > \s...mk'-. anthy, e -‘:__/’;;M:i,_r = oh _& p)
and rare granitic dikes. i o . gneiss and schist locally containing phases rich : R\ ey Maﬂ&?’j‘r T \tg a8 PN /i
29c Partly uralitized and serpentinized peridotite . in one or more of garnet, sillimanite, muscovite, Can o (g i E'wmy s AP 1, R ._‘/\ G
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WY RUSIVE CORTAET bole, carbonate, diopside, iron-titanium oxide ¥ \uw--u-‘{;m T Co BV N, Y
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ALKALIC INTRUSIVE ROCKS subarkose, amphibole-rich metasediments, impure ',,»vmj:éf‘\ vme Yoaonns T U [P dma | == < “""M.,;f;}gﬁa..@.m N
28 28 Fenite, minor alkalic syenite and carbonatite sandstone, and siliceous marble. Nmn\:_’:? wesie "5‘ f’- mw" FHI . /u.m...,\ (Mrij’__,__ﬁ
g CLASTIC SILICEOUS METASEDIMENTS " e\ <o f%;?": N AR e M&*‘@E .
INTRUSIVE CONTACT Quartzose and Feldspathic Metasediments PRODUCING MINES AND QUARRIES LOCATION MAP Scale: 1.1 584 000 or 1 inch to 25 miles
d 7 7 Intercalated, metarmorphosed arkose, subarkose,
LATE PEGMATITE and minor coarse-grained arkose and orthoquartz- 1. Cavanagh Construction Stons
27 27 Pink, red, and white granite pe ; I ite; locally contains intercalated thin units of T e e A R & ‘ e Ve 2 gk 2
containing associated Cogarse_gra?n£$:|tk:ficloca : siliceous marble, impure sandstone, amphibole- b e AT \ ek SR e e S - Chromien Limited i Maghasiurm
granite rich metasediments, and calcareous and siliceous i G e e L e 3. Dachart Brick and Tile Company Limited,
' shaly metasediments. B S '--'71; e g The Clay
HIGH RANK REGIONAL METAMORPHISM ettt .._Sg‘l; e 4. Smith Construction Stone
LAy 5. Wal Gem Lapidary Company Beryl, Quartz

i, € o B R Ny
\ M—-...-\Mv": =8 -

Micaceous Sandy and Conglomeratic Metasediments

LATE MAFIC INTRUSIVE ROCKS 6 6a Thinly bedded greywacke, impure sandstone, and
biotite-rich mudstone; locally contains intercala-

26 26 Cataclasti iabase © ! P e e R S
< RS S tactinie ted thin units of amphibole-rich metasediments RTINS _".\'_""!.'k:r'“-\.."' Y s P el L
and quartzose and feldspathic metasediments. et A MR T o el GEOLOGICAL AND MINING SYMBOLS
SYEN]TE'MONZONITE SVUH;E INTRUSIVE ROCKS Bb Unit Ba containing numerous granitic dikes or e 2,
Syenite and Monzonite © quart;p-feidspathic lenses formed during meta- /2/ Eincial Stiiss:
: ] o e morphism.
25 25a w::,:gizrfge%\ﬂ:f[f' Iiizgls:;emt;]”?(l)c:tltf);?rg:;:zt 6¢ Fine-grained impure sandstone and quartz-rich PAST PRODUCERS —
st . sandstone. o+ Esker.
25b Massive to gneissic guartz syenite, minor quartz Stiawtormelintn) SonuleRTRryty. T fe o TN, . Algoma Steel Corporation Limited, The
monzonite men.tary _anq quartz clasts set A stlhrnamte- (Campbell and Caldwell Mines) Iron X Small bedrock outcrop.
25c Massive to gneissic monzonite bearing biotite-feldspar-quartz gneiss matrix. e T Feldspar -
i Balttis o Coarse Clastic Sequence | . Black Dl?na|d Mine Graphite -*—5’/ Gneissosity, (horizontal, inclined, vertical).
onalitic to Gabbroic Rocks ' : 05 . Bluff Point Mine lron W
24 242 Massive to gneissic tonalite b 5a Medium-to coarse-gralneq,_ gneissic arkose aqd o LT i . Caldwett Mina Pyrite P 4 Lineation with plunge.
24b Massive to gneissic diorite, minor gabbro subarkose locally containing intercalated thin Lowar - Almathe Y 3 Eabitnoit Cor ndun Ming c d
v i : units of siliceous marble, impure sandstone and : ; gmo 2l il _
. Hunt Mine Molybdenum — | Geological boundary, observed.

rocks of units 7 and 8.
. Jamieson Lime Company Lime

ALKALIC $U|TE !NT!HUSWE ROCKS 6b Unit 5a rich in intercalated udits of impure =
Alkalic Granite sandstone and rfacks of units 7 and 8 . Jamieson Mine Molybdenum o g Geological boundary, position interpreted.
23 23a Gneissic alkalic granite and sodic pyroxene 5c Gneissic arkos:c. cpnglomgrate with stretchgd i . Kindon Mine Lead
: ; e ; fragments of gneissic tonalite, quartz monzonite Lower Attemerte Loka ; 5 : AT
alkalic granite containing local phases of unit and rarely other rocks of units 2, 3 and 4 é = . Martel Mine Iron _.r.q", Fault; (observed, assumed). Spot indicates down
i o M = . - . J \ i " , . . . -
f:, ?ommoﬂly rich in iron-titanium oxide 5d Intercalated rocks of units 5b and Se, and coarse- : McCc_w M:_ne Molybdenum throw side, arrows indicate horizontal movement.
23bNI| erraes.m N sie” dcatic ‘alaiie grained, impure, micaceous, arkosic sandstone . O'Brien Mine Molybdenum
assiv ) gneissic, leucocratic alkalic g te, containing isolated boulders of gneissic guartz . Radnor Mine Iron ‘p’ Lava flow; tap in direction of arrow.
minor sodic pyroxene alkalic granite and granite By atd-Sorisl it soekd g
pegmatite dikes (unit 27) y . Ross Mine Molybdenum AR
23c Massive to slightly gneissic, medium-to coarse- . Shane Lime and Chemical Company Limited Lime \y/' Direction of palaeocurrent.
grained, alkalic granite containing abundant UBE DT . Spain Mine Molybdenum |
granite pegmatite dikes (unit 27) Williams Mine fromn 1;8)7;7 Foliation; (horizontal, inclined, vertical).
23d Intensely sericitized and carbonatized alkalic ANORTHOSITE SUITE INTRUSIVE ROCKS : ; i i 4 = . ;
Geanite (ALGONQUIN BATHOLITH) . Zenith Molybdenum Corporation Limited Molybdenum =
: Granitic Rocks 0-89 Lineation with plunge.
it ~
Alkalic Syenite 4 4a Pink, gneissic, biotite quartz monzonite contain- sil Eiicifind Z6ne
22 22a Gneissic to locally massive sodic pyroxene ing local phases of unit 4b; numerous biotite-rich :
syenite commonly containing sodic pyroxene - shears common in zones of high strain marked
apatite veinlets and patches, sodic pyroxene by subhorizontal gneissosity. :
syenite and granite pegmatite dikes, minor 4b Pink, gneissic, amphibole quartz monzonite e Bl
calcite-apatite pegmatite lenses; alkalic granite focally rich in highly stretched amphibolite and f
phases, and skarn and siliceous marble xenoliths. gneissic tonalite xenoliths; numerous biotite-rich
22b Massive to gneissic sodic pyroxene syenite shears common in zones of high strain marked by
22c Heterogeneous mixtures of sodic pyroxene subhorizontal gneissosity. |
syenite, amphibole syenite, albite syenite, ’ ‘
albite-corrundum syenite, leucocratic syenite Monzonitic and Syenitic Rocks
Baguatios, Skien, o picks of L B a1 06, | 3a Grey to pink, gneissic, ferrohastingsite-bearing
22d Gneissic sodi ite, mi Ikali iy iRy ' bl
q;;?;zl‘;nzjosllzn?‘;::;iﬂissycn‘ it G quartz syenite and minor ferrohastingsite-bearing METAL AND MINERAL ABBREVIATIONS
¢ . sodic syenite.
Nephelene SYEH*‘CEF S5 el Ve, dein _garnet-fe_'rrphastmgst‘te g R 508 e w e Allanite WD e b Maolybdenite
monzonitic rocks and minor gneissic rocks of i i b
21 21a Gneissic, perthitic, biotite nephelene syenite, units 2 and 4; sheared rusty graphitic phases ¢ S R R e Apatite LT e R Icke
locally containing gneissic, biotite-rich, potassic common in zones of high strain marked by sub- B s s Asbestos R Nepheline
feldspar-albite syenite. horizontal gneissosity. Gold Ph Lead
21b Gneissic, plagioclase nephelene syenite locally 3c Green, gneissic, pyroxene-bearing garnet-ferro- | [Eaeri AR R ) T ARCRREET: . o O T A Y 3
containing 10 percent or more garnet, potassic hastingsite monzonitic rocks and minor rocks of iSRRGt T rER R s R Pyrite
feldspar, amphibole, biotite. unit 3b; sheared rusty graphitic phases common B e Copper S . . .Sulphide mineralization
21c Nephelene syenite pegmatite. in zones of high strain marked by subhorizontal :
gheissosity. . B Iron SOl 5 s Sand and gravel pit
Mafic Alkalic Rocks ' . -, I e Feldspar et s i Strontium
Anorthosite and Related Mafic Rocks e e :
20 20a Massive to gneissic alkalic gabbro and diorite. 6 AT i e R T e Fluorite B s e R e kA e stone
20b Massive to gneissic, melanocratic, alkalic gabbro 2 2a Gneissic gabbroic anorthosite and anorthositic o g Graphite Gl e e T Uranium ,
and diorite, gabbro containing local gneissic diorite and : _ ,
20c Massive ijolite tonalite phases and dikes of rocks of units 3 DA @ ¢ w5 sl Hematite P MRS L S TS e Zinc
20d Mafic scapolite-bearing gneiss containing various and 4; plagioclase mainly in the calcic oligoclase - /_J ;-\}VL e e A Mica Bl R B S Zircon
mixtures of sodic pyroxene, amphibole, garnet, andesine range. 3o, " 12 &
nephelene, and other minerals (metamorphased 2b Gneissic gabbro, diorite, and amphibolite locally B 8 é,ﬂ.'_ h =
ijolite?) with gneissic anorthositic gabbro, tanalite, and SRR TR i ¢
20e Magnetite-rich rocks containing various mixtures rockls of unit 4. R RN S T, o e L R L e 57':5"?";'1:}*.'-&9_#" o
of clinopyroxene, amphibole, apatite, plagioclase, 2c Gneissic tonalite commonly containing dikes of esgl i P e e S = el eyl o R TR L A Q
potassic feldspar and other minerals. units 3 and 4, minor gneissic diorite. SIS gk e T C...———>'" L s W et o \ =
QUARTZ MONZONITE SUITE INTRUSIVE ROCKS INTRUSIVE CONTACT o e (:Sm/) > f" g el T NS
19 19z Massive to slightly gneissic, leucocratic quartz MIDDLE PRECAMBRIAN ., . \f\ (_::/ ;5' M_‘., : ; g
monzonite. METASEDIMENTS o ey SN Si v PR IR T N N -
19b Gneissic quartz monzonite containing abundant i s STAFFO Rl nv v g Jpe) SOURCES OF INFORMATION
granite pegmatite dikes (unit 27); minor alkalic CLASTIC SILICEOUS METASEDIMENTS I:‘h,f.-'-‘ e STl g PR G SIS %
granite. Impure Sandy and Shaly Metasediments S O T ' :
19¢c Gneissic guartz monzonite, minor sodic alkalic i d . ) ! it Geology by S.B. Lumbers, 1974-1978.
granite and granodiorite; xenoliths of skarn and ! 1a Fine-to medium-grained, impure sandstone (bio- S Geological compilation by S.B. Lumbers and V.M. Vertolli, 1977-
calc-silicate rocks abundant. tite-K-feldspar-quartz-plagioclase gneiss) contain- ey 1979. ;
19d Gneissic guartz monzonite containing xenoliths ing minor to locally abundant intercalated e :
of amphibolite and gneissic tonalite. arkosic sandstone (K-feldspar-oligoclase-quartz i 5 e Geological Survey of Canada:
gneiss), biotite-rich  mudstone . (fine-grained, e ; :
ANORTHOSITE SUITE INTRUSIVE ROCKS garnetiferous biotite-feldspar-quartz gneiss and T g t\ln;& No. 789, Perth Sheet, with Annual Report Vol. X1V, part J,
5 2 schist), calc-silicate gneiss, and, rarely, quartz- b ;
Manzonitic and Syenitic Rocks rich sandstone; locally veined by quartzo-felds- e Map No. 660, Pembroke Sheet, with Publication No. 977, 1907.
18 18a Grey to pink, gneissic, ferrohastingsite-bearin pathic material. : 3 ) : g
[: quarrz syerr)lite mginor ety monzon?te. 9 1b Unit 1a containing abundant intercalated thickly ew. s o Map 708, Haliburton Sheet, with Memoir 6, 1910.
18b Pink and grey, gneissic, garnet-ferrohastingsite bedded, medium-to coarse-grained impure sand- ( ¥ ) eyt v ol 3 Map No. 1046A, Renfrew Sheet, 1956.
monzonitic rocks, minor green, pyroxene-bearing stone. VT ’ ot o R S ORISR .
monzonitic rocks 1c Intercalated biotite-rich mudstone (garnetiferous _ R L |'c\;e"1ra.- S et . Map No. 1363A, Arnprior Sheet, 1974,
s e T biotite-feldspar-quartz gneiss and schist), calc- S S S L T e .
18c Grey to green, massive to gneissic, ferrohastlngglte- i par-g g d i 7P \" } SRy , Map No. 133, Gravity Map Series, Earth Physics Branch, Depart-
roxene syenodiorite and monzonite, minor silicate gneiss, calcareous mudstone (dark green £ sl vit
By Y = . . i s i e 5 S ment of Energy, Mines and Resources, Ottawa, 1971.
biotite syenite and amphibole syenite. to dalk- grey, ine-to_medium-grained, garncti <& SR ¢
18d Grey to pink, massive to gneissic, pyroxene-ferro- ferous l:flotute-famph|bole—quart‘z-plagioclase gneiss TS S Aeromagnetic maps 7G, 15G, 67G, 68G, 96G, 100G, 109G,
hastingsite syenite, minor hiotite syenite and and schist), rmnor_rocl-:s of unit 1a, rare scapolite- N 221G, 222G, 224G, 1435G, 1436G, 1445G, 1446G, Geological
t scapolite-pyroxene syenite. quartz-garnet-plagioclase gneiss. g /_/w 2 Survey of Canada.
; RS Rusty-weathering, graphitic, pyrite and pyrrho- LN e T gend - - Airborne Gamma-Ray Spectrometry Survey, 1975, NTS 31F,
Anorthosite ar.1d Related Maf|c Hocks. . ot 8o s i e "J&b/ﬁ\k 7% Geological Survey of Canada, OF 331, scale 1:250 000, 1976.
17 17a gréeslistszcrr:?r?é?dzrb'ltﬁoanorthOSItE. gabbroic anor- IF Iron Formation associated with units 1, 6, 9 and o v ivJ : Geochemical Reconnaissance, Southern Ontario, NTS 31F,
17b Gneissi dg' i e bbroi , 10. o v Uranium in Lake Sediments, Ontario Geological Survey, OFR
neissic andesine and oligioclase .ga roic AR 7 5228, Geological Survey of Canada, OF 406, scale 1:250 000, =
anorthosite and anorthositic gabbro; locally | s ! 1977 :
contains mafic phases with up to 45 percent ferro- - i b;{ WX ;
magnesian minerals. \%\ ¥ L.+ i r;fm\ , Ontario Geological Survey:
17¢ Gneissic andesine anorthosite locally containing ol o ; ,"‘K?g Map No. 63b, Renfrew Area, 1945, |
corundum, “ > '%’/‘. Map No. 1953-2, Brudenell-Raglan Area, 1954, '
17d Gneissic tonalite, minor gneissic andesine and ! e Map No. 2198, Ontario Geological Map, East Central Sheet, 1979.
igi - hositi 2 NOTES \ St ‘
RSk e ol : _ _ N Preliminary Map P.1560, Clontarf Area, scale 1:15 840, 1978.
MAFIC SILLS AND DIKES @ a. inv _‘{he thickest and most extensive Cenozoic deposits, ,_;' PrelEm?nary map P.2240, Khartum Area, scale 1:15 840, 1979. i
in which bedrack outcrops are absent or scarce, are shown. L Preliminary map P.1838, Renfrew Area (Eastern Part), scale
16 16 Gneissic gabbro, diorite;amphibolite derived from b. The history of fault zones containing these rocks is complex : ' 1:63 360, 1979, |
gabbro and diorite. and largely unknown, but the zones were initiated during Faady ; :
Precambrian time and underwent reactivation during Late giﬁ:‘;‘;ﬂiﬁ?;t':'sdoff:\‘l)::ur‘;:a%lsgzrfeifegngs?n“cﬁ%ztyr‘:%”:;’l:;-
BIOTITE DIORITE SUITE INTRUSIVE ROCKS Precambrian to Post Middle Ordovician time; seismic air photographs, and maps and material supplied by Surveys and
fapping Branch, Department of Energy, Mines and Resources,

activity is presently recorded near some of these faults.

h resent al iti i i
Although not shown, these rocks are also pres ong Ottawa. Additional information by S.B. Lumbers.

Granitic Rocks

15 15a Gneissic trondhjemite and leucocratic tonalite. i most of the narrow fault zones indicated by thick broken
156b Gneissic trondhjemite containing garnet and lines. Magnetic declinations in the area varied from 10°00'W in the
cordierite. c. No radiometric age dates are available for these rocks, but southwestern part to 12°50°W in the eastern part in 1978.
16¢c Gneissic trondhjemite, minor granodiorite limited paleomagnetic data suggest that some of the diabase
16d Gneissic granodiorite, minor trondhjemite and dikes may be Early Paleozoic in age.
(uartz monzonite. X Common throughout the gneissic Precambrian rocks; onl i i i i icei i
16e Gneissic quartz monzonite and albite granite. ~ > the largest knowgm dikes angd areas of marked dike concen:— -(r)zl:a?j%;i?u?,lghggrvu:lth T FEOwRNE of Ry, iy,
156f Gneissic trondhjemite, grancdiorite containing rations are shown. These dikes and other types of late = - X
numerous gneissic tonalite units and amphibole- pegmatite are associated with units 23, 22, 21, and 20.
rich xenoliths. : 2, ; : e. Contain relict primary microtextures and mineralogy. The work reported here is part of a Mineral Resources Assess-
15g Gneissic amphibole-rich trondhjemite-rich in Emplaced at a late stage during regional metamorphism. ment Project, Pembroke - Renfrew Region It was equally funded
skarn and calc-silicate xenoliths. f Emplaced over an interval that probably encompasses the by the Federal Department of Regional and Economic Expansion
15h Gneissic granite pegmatite. ; culmination and waning stages gf regional metamorphism. and the Ontario Ministry of Treasury and Economics under the
7 Massive varieties of these rcck?,{?nicrubreccias containing Community and Resource Development Subsidiary Agreement.
Syenitic Rocks relict primary microtexture and minerzalogy.
14 14a Gneissic albite syenite, albite-quartz syenite; a. Multiple ages represented.
h. Rocks of these groups are subdivided lithologically and the

minor albite granite.

14b Gneissic syenitic and granitic rocks contaminated order does not imply age relationships either within, or

by metasediments and rich in tourmaline; trondh- between groups.
jemite, granodiorite, and albite syenite phases j. Forms the base of the Late Precambrian supercrustal
present locally. accumulation.
k. Most, rusty schists are probably hydrothermal replacement
Diroite and Related Mafic Rocks deposits in shear zones, but some may represent tuffaceous

iron sulphide-bearing sediments or black shales.

13 13a Gneissic diorite, tonalite; minor gneissic gabbro.
13b Amphibolite locally containing relict gneissic SRR A . 'T.'\
diorite and gabbro phases. / L P,
13c Gneissic tonalite, minor gneissic trondhjemite, SRR Nk s D R TS
diarite. G ah asal T - e e
13d Gneissic to massive, leucocratic tonalite Issued 1980 f; SG A0 s;ng i A s Ry
13e Gneissic, cordierite-bearing, ortho-pyroxene X q{’-\f T o T i to
tonalite. —.01 o } I8
Information from this publication may be quoted if credit is i !LO
INTRUSIVE CONTACT given, It is recommended that reference to this map be made in \ B R ™
the following form: A * : I?o
METAVOLCANICS : Lumbers, $.8. and Vertolli, V.M : wipemrogee N @ >
FELSIC TO INTERMEDIATE METAVOLCANICS 1980: Pembroke Area Eastern Part Southern Ontario; Ontario R \:5 \\ % T\ -
12 12a Fine-grained quartzo-feldspathic and micaceous Guotugicsl Surmy ‘Frslion. Map, PRS0, Buciegiont Series, ‘37‘4__}_\-?.9..".{\"?{1 : . ¥
schist and gneiss possibly derived from felsic Scale 1:63 360 or 1 inch to 1 mile. Geology 1974, 75, 76, o s r\‘f\ e iy T

e ) e
RS 77, 78. Compilation 1977, 78, 79. \\ (e \
12b Fragmental quartzo-feldspathic schist and gneiss 3 ¥ e

possibly derived from felsic pyroclastic rocks.
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PHANEROZOIC © *‘ $ Ll ﬂ/\ Natural
MAFIC METAVOLCANICS P ol AT AT g o \osmersenw
Wb 1 11 Fine-grained hibol ol G | (?‘/(L e s s
ine-grained amphibolitic i o |
QUATERNARY g _amy ic schist and gneiss, 1(8 g B A Ontario
locally containing relict primary volcanic struc 7 70 N\ Hon. James A.C. Auld
PLEISTOCENE AND RECENT tures. 3 _ ; Micr)'n‘rstera es A.C. Au
2 Unsubdivided: swamp, bog and peat accumulations;
marl; fluvial and lacustrine silt, sand, gravel; lacustrine WETASEDIRENTES i 8; 3 Kﬂiie¥n0|ds
and marine clay, silt, and sand; glaciofluvial sand, CALCAREOQUS METASEDIMENTS " ST
gravel, boulders; sandy bouldery glacial till, Carbonate Metasediments
ONTARIO GEOLOGICAL SURVEY
10L 10a Medium-to coarse-grained issi itic
UNCONFORMITY grained, grey, gneissic, calcitic
/ rnarbtg_containing up to 20 percent siliceous PRELIMINARY MAP P2357
PRECAMBRIAN AND PHANEROZOIC ¢ impurities; locally contains intercalated thin GEOLOGICAL SERIES
units of siliceous marble.
34 34 Fault gouge, cataclastic and mylonitic rocks 10b Fine-to  medium-grained, dark grey, calcitic
intensely hematitized marble with well preserved bedding and local RENFREw AREA
thin interbeds of fine-to medium-grained siliceous
POST MIDDLE ORDOVICIAN ' marble rich in phlogopite and tremolite.
] [ ‘ ‘ 7 10c Medium-to coarse-grained, white to greenish
33 33a E;L‘i‘;i‘tt:a:ft‘* ;'55{““3 I"E"”S '???"Y COHTa”‘f”Q dolomititc marble containing up to 20 percent estern Pa rf
hema_ﬂwa lon® of galena, sphalerite, fluorite, siliceous impurities; local intercalations of
o . tremolite-rich  dolomitic : : X
33b DoIomrwte-barytocefest\te fissure veins quartzite. GRE PV T SOUTHERN ONTARIO
33c Hematite-rich fissure veins 10d Medium-to  coarse-grained, cherty, dolomitic
marble containing numerous discontinuous layers Scale 1:63 360
FAULT CONTACT of coarsely recrystallized chert. ! 0 ! 2 mil
10e Medium-to coarse-grained, gneissic, siliceous : A BV - Miles ilas
PALEOZOIC marble containing 20 to B0 percent siliceous N Mae e : "’/{// /Y / ! — : 3 i
ORDOVICIAN rmpurities,’ commonly contains thin intercalated _rf/? i ///( 6"‘ /94/ A e R e o e T
MIDDLE ORDOVICIAN units of amphibole-rich metasediments. W ) [P
10f Medium-to coarse-grained, light to dark qreen - o / L/ ”ﬁ 1
= e dGarelf' fossnffertfl)usl?‘orfl?sm”Tr'ﬂesmnijmh T;indm er(:nll '(tjaozninatez By Iy oF alopsme' M\h 4 t‘:‘*--- k7 /é M/ /K'\E{;j;_,,.,,,,:.k.::;_ NTS Reference: 31F/10, 11E, 14E, 15
ric grey to black shale partings and interbeds; pribole, epidote, titanite, potassic feldspar, I Weq ~ ! / '}\ 7 i :
rare interbeds of buff dolostone and calcareous scapolite, calcite, dolomite, and quartz. \}\' \ °'*S°Fuf Zq,?;\ ""g.‘o-,// / | "F; § S e B PN -222G' s
quartz sandstone. 10g Fine-grained feldspar-quartz-scapolite-carbonate e | of 1 "'U' /'/‘;’a%"/# v e
32b Green and red shale, siltstone; minor to locally gneiss containing layers rich in pyrite and pyrrho- "% 4\ gd " - J_.f; f
abundant cross-bedded quartz sandstone, green tite, ) ; ) 1, © OMNR-OGS 1980
glauconitic sandstone, quartz-pebble conglom- 5 P :
erate. Amphibole-Rich Metasediments [ & *"? S Chopinas Par f thi licati i itis gi
L s if;j Sl arts of this publication may he quated if credit is given and the
d Ay, A ial is properly referenced
9 9a Metamorphosed calcareous mudstone and sand- ey T Lo i ol .
LOWER ORDOVICIAN P . . s
stone (diopside-amphibole-plagioclase gneiss local- Q"}_’,’-’:‘-\J/“W”’ €
31 31 Yellow to brown silty dolostone with minor part- ly containing phases rich in potassic feldspar, \
ings and interbeds of shale; rare quartz-pebble quartz, biotite, scapolite, epidote, carbonate, N
conglomerate. titanite, pyrite, and iron-titanium oxide minerals); i
intercalated thin units of siliceous marble comm- N\ Topler, B .
UNCONFORMITY an, % L.~ = X‘ 78‘-_\ ¥ ;;.', H‘I\""\
9b Unit 9a containing intercalated thin units of ‘*&‘:‘ ' wisdaia =] _-",-" t'» - '*T\,'\,#_\ 7T° 76°
CAMBRIAN calcareous and micaceous metasediments (unit 8). R ; ~"3f""’ / / ) ] LT Ao foo |\ T gy N Ny
9c Unit 9a containing intercalated thin units of g A &/{1(7 [l ) \)"‘:@J‘- }f e R -
30 30 Altered trachyte dikes quartzose and feldspathic metasediments (unit 7). Ve —a rernery 1284 [ [!m/lf;’ ) Uy et TR : s e
9d Unit 9a containing coarsely recrystallized chert ~ o 2, Wy /j:j]ﬂ Al \\f 'j( / ,. 523 LR vy 7
INTRUSIVE CONTACT layers and local concentrations of pyrite and { i £ = 3 f';’ ﬁ\\\ . Vi |\ e '\-
iron-titanium oxide minerals. S OTaceher - 20 e {} \\\R"\\\ . L «P2355 .4
PRECAMBRIAN 9e Fine-grained quartz-amphibole-plagioclase gneiss st : s SRR b l) " .e-"'/ B
LATE PRECAMBRIAN locally containing abundant thin units (1 m or )—/"'-fj T ; = bl qf/ s Ee 8 e
: less) of clastic siliceous metasediments and 7 |
- c
MAFIC TO ULTRAMAFIC INTRUSIVE ROCKS o (a5 e b oy Sl e
29a Tholeiitic diabase and cataclastic tholeiitic ink e
diabase dikes Calcareous and Siliceous Shaly Metasediments Y 3% { ;N SR . A Y
b Part| iti siiti iorite: : ~ Satine ) { RaogiTn |\ Sevaalndl) - rd
29b Partly wralitized lh()|(’llfllg ga_bbro. and diorite; g 8 Intercalated, thinly bedded, siliceous and calca- N sy e L a0 | K &Et’l‘bﬂ””]cre D i ey
locally contains pegmatitic diorite, pyroxenite, 6 e : g - ca 'S 3e \ A~ N R e >
e reous mudstone (garnet-feldspar-biotite-quartz ) 45 e fr o % PPIFT7 T { \ !
and rare gran'“':d'kES- gneiss and schist |DC6“Y containi bas ict Fia 1 23a ‘2‘\1.1- : 4 i o htee. % 3 X et N / pakennam! \:\ Huntley | Nepean |
4 it bl o . , s ontaining pbases rich Y 7 K Wi R T 2.4 | e
29c Partly uralitized and serpentinized peridotite in one or more of garnet, sillimanite, muscovite, — 9 /‘/ \ w..n.:u-h. _ N oo ‘,_‘-Lf?ﬂj;i‘., < S _Fﬁ[?:raw»\' CAf
plagioclase, potassic feldspar, scapolite, amphi- < Y P | Monteadle ol L
INTRERIPE EONTRCT bole, carbonate, diopside, iron-titanium oxide 'ﬂ ////t:, ", T 5 \ ¢ L e A _AHR K.*‘cmﬁé’“’lflﬁ e
ITHHEI'HIS, and Dyri‘[e}‘ orthoquartzite, arkose, ~ " q \;‘ i -‘Clmgarlr\.an e “‘. i Cananto s ar "B‘“Nm‘ A Martborougn
ALKALIC INTRUSIVE ROCKS subarkose, amphibole-rich metasadiments, impure 450 R\ ’\*x, g \‘\ e T 1 % K}egyﬁ'ﬂe
28 28 Fenite, minor alkalic syenite and carbonatite sandstone, and siliceous marble. . ] =R . ; o ; . g / A< /) / _!]K s T NG '\i,h , T G X, Ormmana T ‘:::.1;‘-'—?*‘ P
(28a) { ; e B s T oy NN s PN\ i R . . 48 / o e 4ERN 3 s (¥ g i 2 . - S iy . 15 s, : J .\ -ch WA, Y e v BN e AN A T A
v h - -~ - il 'y & ( ":)l-/ + Ll Ay . % J ¢ Xy eI A G i L ] ?/ s . 3 y " - o i -t - ] farmt ) , - . £ e ) AL R iote - - - . - - - s i .
CLASTIC SILICEOUS METASEDIMENTS { , . el ; h¥ s 3. i : o : . A : : Gy TR / /3 G o = =Sl - G : | // . i3 4 - X i _ = m——— > (Bed iy r LOCATION MAP " Scale: 1.1 584 000 or 1inch to 25 miles
P } = P L . ok G > = 3 o / l; 5 2 ¥ \ i LR, ¥ =5 5 - T
INTRUSIVE CONTACT Quartzose and Feldspathic Metasediments : ) i [~ : | ; P e . { ' : : . ; \o' w w‘VI.. /} Y
L { e s { \ L } i G .
LATE PEGMATITE ¢ 7 7 Intercalated, metarmorphosed arkose, subarkose, ’“ﬂ e et ‘ b l | [ A e u.r;n’;{,“ ioke
and minor coarse-grained arkose and orthoquartz- L\(\ / / e T :: \~_ J ; ' g A
27 27 Pink, red, and white granite pegmatite locally ite; locally contains intercalated thin units of o / 45 Hawh i : {\ ) i : wegormier | 7> :
containing associated coarse-grained alkalic siliceous marble, impure sandstone, amphibole- K{ ) g'/" T 3 sadae™ Y W ineiis) GEOLOGICAL AND MINING SYMBOLS
granite rich metasediments, and calcareous and siliceous b el T { ) .hi’g, 74 { "‘4\] P A Poi N EAUY “
shaly metasediments. oy o I i K\—‘E af | W_/“" Glacial Stri
| 4 LY r 5 ) > ol @ B
HIGH RANK REGIONAL METAMORPHISM _ ,,/ Lo ,?,fo/ i r-“""' N ' M Conlls /6/ Mg, St
Micaceous Sandy and Conglomeratic Metasediments “\“_‘ r‘(’;‘mm :n:;_.;,ﬂ - e i_ &l !1":»'“'“" / /;‘; S L Eck
4 3 ‘ T i 7 L Ly i {7 18, SKEer.
LATE MAFIC INTRUSIVE ROCKS 6 6a Thinly bedded greywacke, impure sandstone, and \ . (2 ] ‘-{{ \ (BE‘ J 1\ =
26 26 Cataclastic metadiabase © biotite-rich mudstone; locally contains intercala- A 2 ‘// : 3 S > (C i -
ted thin units of amphibole-rich metasediments 3 4 \“\‘ 4 I ~J K \L;'lk\ i N L. i X Sevialt Emdrock putseon;
: d quartzose and feldspathic metasediments. . e ) ; ‘ e e e =
SYENITE-MONZONITE SUITE INTRUSIVE ROCKS T o P o ; ) _ da eI — D > gns - )
S i dM ite ® 6b Unit Ga containing numerous granitic dikes or ! : T 9ay 2."'.’"_"" / o ad /5 _*1}// Gneissosity, (horizontal, inclined, vertical).
FORREE. D MONZONILE quartzo-feldspathic lenses formed during meta- E = § _\‘ﬁ:’( A //,;;:/ ar
25 25a Massive to gneissic, leucosyenite, biotite syenite, morphism. , Ay 555 ‘ o Al LA ) e /" ' W] L insation with pikoos
J hemblende-biotite sysnite: minor  pyroxens Bc Fmg-g:ralned impure sandstone and quartz-rich : ..\gjﬁ//&/“ A= /%r/lf/ e S, TN L 3 ; > 2 /’/a. = Ak 5 e I S
i sandastone. 7 i\ ot % . X ; p 2
syenite : ’ ; &7 AR 10 RPE ®) : 74 ;l-z f
25b Massive to gneissic quartz syenite, minor quartz 6d Intraformational conglomerate rich in metasedi- \, ” / /7 : / of A "g PR )&ﬁ == ’\\Q_\ —""| Geological boundary, observed.
monzonite mentary and quartz clasts set in a sillimanite- : b ). e \\/’ \ﬂ’?-“’)
M 1 3 i H H = ' >’ y / . =k 2%
25¢ Massive to gneissic monzonite bearing biotite-feldspar-quartz gneiss matrix. 7 ’\5 2 3 P =3 \”\ ¥ K & i;:}' !\ o “| Geological boundary, position interpreted.
: TR s < r L I AT R ¢ ] ) Spﬂ 1
T ’ { 3 | § Foal 5 \ ( g 13 gl 1 ,
Tonalitic to Gabbroic Rocks ® Coarse Clastic Sequence \XY' H (\L \ { y y ;\- 4 \&)’) ‘,ﬂ’{ \\/@ o Ao 4?0'\\.&“ ~— “15: 15?0\,\\\{%{/(J7 5 ,r";,/ Fault; (observed, assumed). Spot indicates down
24 24a Massive to gneissic tonalite 5 5a Medium-to coarse-grained, gneissic arkose and 74 Y \ ; 5] o ( 5? \\\\ < ) ",".'.f:.’{' 3 g I %s — 7| throw side, arrows indicate horizontal movement.
24b Massive to gneissic diorite, minor gabbro S subarkose locally containing intercalated thin rd ¢ | E; : ¥ o e /13. }3" :
h units of siliceous marble, impure sandstone and / I | % K‘"‘\ wad 1, \;7/ in di
] ; ' . . \ 5 L Lava flow; top in direction of arrow.
ALKALIC SUITE INTRUSIVE ROCKS PREKEE WO ¥ Rl . _ : ( A SN
: g 5b Unit 5a rich in intercalated units of impure _~ FoN) N 8 5
SN Somi : sandstone and rocks of units 7 and 8. % j e -_,.F:': 3 Keamel ™\ - 3 \T/ CHINCHINRS P /b,
23 23a Gneissic  alkalic granite and sodic pyroxene 9¢ Gneissic arkosic conglomerate with stretched 7 5 PR, b il o 180°7 7|
alkalic granite containing local phases of unit fragme_nts of gneissic tonalite, quartz monzonite a8 P \ dP //7 Foliation; (horizontal, inclined, vertical ).
22a; commonly rich in iron-titanium oxide and rarely other rocks Of units 2, 3 and 4. : \5.\\ (%
; 5d Intercalated rocks of units 5b and bc, and coarse i ) . . . .
minerals. : sined : Lot 2ais \ ¥ 7 /f | 27 N 0289° ¥ | Lineation with plunge.
23b Massive to gneissic, leucocratic alkalic granite, “J_'d'”t". « THEURE. ANICARROUS, ARSI SANUSions 0\6‘ %" )th'y/ ;,?g,lz & -
minor sodic pyroxene alkalic granite and granite “O”‘a'”'!‘g isolated boulders of gneissic quartz S McManus i é ~ g [re i | :
pegmat%te dikes (unit 27) monzonite and tonalitic rocks. \“ Mtn e e 7 . Sil Silicified zone.
23c Massive to slightly gneissic, medium-to coarse- L : . Roglon """ff’,
grained, alkalic granite containing abundant UNCONFORMITY T ) iy : D =l ) hite 5
granite pegmatite dikes (unit 27) . S 4 L R j : () Epese e Rl <Rl R . 7 i N T R s i Wl I R S S AR - N | o S Mt 8 il et M e B et e AN
23d Intensely sericitized and carbonatized alkalic ANORTHOSITE SUITE INTRUSIVE ROCKS ' P kR & LS 3 NiE }
granite. (ALGONQUIN BATHOLITH) % ¥ 2 ! \ ~ TN —— Rl
Granitic Rocks ; TR A
e six o : i T Rp gl i : 2
Alkalic Syenite ; - e Ty : . t | }\ / /
S : : 4 4a Pink, gneissic, biotite quartz monzonite contain- ' 3 N ‘Ll\ /,/ 3 etz e/ METAL AND MINERAL ABBREVIATIONS
22 22a Gneissic to locally massive sodic pyroxene ing local phases of unit 4b; numerous biotite-rich = '“ s ;n "~ \ -7 ° A 125 6 J /:"
syenite commanly containing sodic pyroxene - shears common in zones of high strain marked " "’”w#\ k / & Ah&‘ ‘k/’/ / : ; Molybhdenit .
apatite veinlets and patches, sodic pyroxene by subharizontal gneissositly. : 2 2 -‘ / 3 T /M all, . e . BllERIE 5 e A g olybdenite
syenite and granite pegmatite dikes, minor _ 4b Pink, gneissic, amphibole guartz monzonite ~ A ey I St ¥ ; b (/‘ff R Lt B el B Apatite N .ot s aldniie Nickel
calcite-apatite pegmatite lenses; alkalic granite locally rich in highly stretched amphibolite and = ) ? ok hy, N X ,'/ J/ Fosters L. b g 1sc™~ /7 ash Asbestos ne Nepheline
phases, and skarn and siliceous marble xenoliths. gneissic tonalite xenoliths; numerous biotite-rich \j.i//.f»' / /,LV_{'\ ‘--:_\ - g 7.3 / "/ /’// - {/ sl Bl et e o IR E R et SRRl DL S ST e
22b Massive to gneissic sodic pyroxene syenite shears common in zones of high strain marked by B e P L\ L - \r\_,/ e ;f’)% - - Moea ; \‘, gt a7 ; = /' 7 { / T e s S B Gold R L Lead
22c Heterogeneous mixtures of sodic pyroxene subhorizontal gneissosity : ,;;?\("‘- ’ “‘1 ( ‘___.é"_ P, \/‘J) "_5/‘/ o ’/3//‘}",4_--‘3 v ':r Tt s SR ) T Corundum A S Wk Pyrite
syenite, amphibole syenite, albite syenite, \ % S gl e o N i \ 4 -f"L‘wa.ga‘}//“r /’/’/:""/ o ) P JRERE | c S Sulphide mineralization
albite-corrundum  syenite, leucocratic  syenite Monzonitic and Syenitic Rocks . 3 “-‘E - \ ; " ,g':/,'ﬂ{,’;%// 2 —irastone 5 & ) ‘Ll/"‘/ ; =T ¢ Big Linnmpbeme’ B i il v iw s 4 R EIRIRT . ..Sulphide mineraliza IO‘
pegmatite, skarn, and rocks of units 20d and 17c. y : Scatik Bosh / f { J \ : ) S % A1y /'fv" //’a: /"'%Gk S s { I ///:Gd}"u &7 A Fe oo Iron o e SR AEt Srwer Dt
22d Gneissic sodic pyroxene syenite, minor alkalic 3 3a Grey to pink, gneissic, ferrohastingsite-bearing S W 1 e e /) YL 2, ¥ - s Pokes. 201l Gowen J | (f// L ; : &\ } a4 Y Y Feld 5 Strontid
granite and skarn zenoliths. ’ quartz syenite and minor ferrohastingsite-bearing Me CLURE] /l' B, 5 - . ’ : 55 e\ ‘/5;%7 el / Fiy 3\ RS, Sy S S APk 1o | B ‘[ p: ( /?(.,7 ' ;,5-' %, ] 4 A0 i /}l \’"T{FJ fel oo il e e s g
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Nephelene Syenite e il DL oY INELtiGy .9‘””e”‘?@‘h‘”’t'"gs”e = i Y 2l o A el /1‘;’/ o A~ 7 o ) ik : S A . K,.\\\.‘_ M A 4 A2 f,// N4 }or‘.” 4 ] - '//.n, // 27 Ghs okl B e Graphite I e Uranium
£ s - monzonitic rocks and minor gneissic rocks of ~\ ) 3 e f a1/ / ? A= <D g Y | / /. i ;
21 21a Gneissic, perthitic, biotite nephelene syenite, units 2 and 4; sheared rusty graphitic phases ; "xf;?”"' A e //; = o~ / “{ : Vlenicks [ | [ l3da f% f{;'/ m“‘,/ ! hem .......... Hematite 4 Zinc
locally containing gneissic, biotite-rich, potassic common in'zones of high strain marked by sub- ,t; /{' / \7 ' f( 154 /" 'me:;/ W o 2 ( > B wonidin o i i oiibve Mica 7 L TS | Zircon
feldspar-albite syenite. horizontal gneissosity. () Duvriches ¢ 2 5 N\ N\ : (c, = . .
21b Gneissic, plagioclase nephelene syenite locally 3c Green, gneissic, pyroxene-bearing garnet-ferro- U e {% : \\r‘oelaa, e ® /'l'-le.')rm ]
containing 10 percent or more garnet, potassic hastingsite monzonitic rocks and minor rocks of N ™\, ’ o "‘:_"]: T
feldspar, amphibole, biotite. unit 3b; sheared rusty graphitic phases common ! & \] :
21c Nephelene syenite pegmatite. in zones of high strain marked by subhorizontal N \ I Y
gneissosity. TN S | R
Mafic Alkalic Rocks | -"W\J‘\f ey
‘ b Anorthosite and Related Mafi $ )
20 20a Massive to gneissic alkalic gabbro and diorite. o v o o e PRODUTING MINES S0 QUARIICE
20b Massive to gneissic, melanocratic, alkalic gabbro 2 2a Gneissic gabbroic anorthosite and anorthositic > ﬂp it !
and diorite. gabbro containing local gneissic diorite and 1 T\ ~ ! 1. Cavanagh Construction Stone
20c Massive ijolite _ . . , tonalite phases and dikes of rocks of units 3 (d»’ T }"'"g"“" -\ /) ™, =y < 2. Chromasco Limited Magnesium
20d Maflc scanollte-bear||1g gneiss containing various and 4_; plagioclase mainly in the calcic oligoclase - A " \ r = X N @] /a'ﬁ 3. Dochart Brick and Tile Company Limited,
mixtures of sodic pyroxene, amphibole, garnet, andesine range. ‘ . jT{‘ % -~ { Y : Y The Clay
nephelene, and other mineral b issic iori b s " Gl 8 ! 3 = | feet oy :
n T o i s (metamorphosed 2 Ggelssm gabbro, diorite, and amphibolite locally 7\ ; b \ | \ | ‘ i % I~ A S
ljolite: with gneissic anorthositic gabbro, tonalite, and li \ { Saimeo : K’l L/ 9" . Qus
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