
/ 

CANADA 

DEPARTMENT OF MINES 

AND 

TECHNICAL SURVEYS 

GEOLOGICAL SURVE.Y OF CANADA 

PAPER 50-29 

PERTH MAP-AREA 
LANARK AND LEEDS COUNTIES 

I 
ONTARIO 

(REPORT AND MAP) 

By 
J. Dugas 

OTTAWA 

1950 

hcrites
black_geostamp



CANADA 

DEPARTMENT OF MINES AND TECHNICAL SURVEYS 

GEOLOGICAL SURVEY OF CANADA 

Paper 50-29 

PERTH MAP·AREA, 

LANARK AND LEEDS COUNTIES, 

ONTARIO 

(Summary Aooount) 

By 

J. Dugas 

OTTAWA 
1950 



CONTENTS 

Location ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Previous work •••••••.•••.•.•.•••••..••••.•• • •..•••.•••.•••••.•• 
Preaent work o.nd ncknowledgments ••••••••••••••••••••••••••••••• 
Physiography •••••••••••••••••••••••••••••••.•••••••••••••••••••• 
Genernl goology •••••••••••••••••••••••••••••••••••••••••••••••• 

Tnble of formntions ••••••••••••••••••••• ••••••••••••••••·••• 
Grenvi llo serie s ••• • • ••••• • • • ••• • .•• • .•• • .• ,. •• •••••..•..•• , 

Crystalline limestone nnd dolomite ••••••••••••••••••••••• 
Metamorphic pyroxenite ••••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••••••••••••••••• Quartzite 
Sedimentnry gneiss ••••••••••••••••••••••••••••••••••••••• 
Amphibolite •••••••••••••••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••••••••••••• lUgmatitio ro des 
Post-Grenville intrusive rocks 

Diorite and o.northosite 
•••••••••••••••••••••••••••••• 

••••••••••••••••••••••••••••••••••• 
Syenite , quartz syenite, and dioritc ••••••••••••••••••••• 

:Grn.nite •••••••••••••••••••••••••••••••••••••••••••••••••• 
Pegmo.tite nnd lamprophyre •••••••••••••••••••••••••••••••• 
Meta.-dio.ba.se (?) ••••••••••••••••••••••••••••••••••••••••• 

Crunbrinn or Ordovician•••••••••••••••••••••••••••••••••••••• 
Nepeo.n f onnn.tion I I I I I • I I I I I II I I I I I I I I I I I I I • I I I I I I I I I I I I I I I 

Ordovician •••••••••••••••••••••••••••••••••••••••••••••••••• 
Mar ch f ormation •••••••••••••••••••••••••••••••••••••••••• 
Oxford fo rmo.t i on ••••••••••••••••••••••••••••••••••••••••• 

Pleistocene and Reoent deposits ••••••••••••••••••••••••••••• 
Structure 

Faults 
Joi nts 
Folds 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Geophysical data ••••••••••••••••••••••••••••••••••••••••••••••• 
goo l ogy ••••••••••••••••••••••••••••••••••••••••••••••• Economic 

Feldspar •••••••••••••••••••••••••••••••••••••••••••••••••••• 
Mien. and apatit e •••••••••••••••••••••••••••••••••••••••••••• 

•••••• • ••••••••••••••••••••••••••••••••••••••••••••• 
••••••••••••••••••••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••••••••••••••••••••• 

Hematite 
Magnetite 
Graphite 
Bo.rite •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Radioactive miner a ls ••••••••••••••••••••••••••••••••••••••• 

References ..................................................... 

-Illustl"o.ti on 

Po.ge 
l 
l 
2 
2 
2 
~ 

3 
3 
4 
4 
5 
5 
6 
7 
7 
7 
8 
9 
10 
10 
10 
11 
ll 
11 
11 
12 
12 
13 
13 
14 
14 
14 
15 
17 
17 
18 
18 
18 
19 
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PERTH MAP-AREA, ONTARIO 

LOCATION 

Perth map-area lies in the province of Ontario, between 

0 0 . 0 0 
longitudes 76 00' and 76 30' west and latitudes 44 45' and 45 00' 

north. It includes most of Lanark and part of Leeds counties. The 

area is well served with ro ads, and is traversed by the main line 

of the Canadian Pacific Railway from Montreal to Toronto. 

PREVIOUS WORK 

Following some work by Alexander Murray of the Geological 
l 

Survey of Canada, summarized by Logo.n (1) in his 11 Geology of Canada11 

1 
Numbers in parentheses are t hose of r eference s listed at end of 

this report. 

(1863), H. G. Vennor (2) spent five field seasons in the general ar ea 

of Frontena c, Leeds, and La.nark counties ~ R. W. Ells (3) published a 

report on parts of Renfrew, Addington, Frontonac, La.nark, and Carleton 

countie s in 1904, and a report by Baker (4 ) covers part of the map-

area in Leeds countyo 

In 1930, M, E. ·wnson of the Geological Survey survoyod much 

of the Palaeozoic a r ea oast of Perth and some of the Precrunbrian 

t errain to t he south of this ar ea , adjoining t ho Westport map- ar ea . 

The r e sults of this work havo not been published, but are partly 

inoorporat od in the geological map accompanying t his report . 

The geological map of the adjoini ng Pres cott area (Map 710A) 

to the east of Perth map- a r ea wn.s published in 1940, and is included 

by Alice E . Wilson (5) i n her l at er memoir on that and adjoining parts 

of the Ottawa-St. Lawrence Lowl and . The present writer has continued 

hex. nomenclature of the Pa l aeozoic formations i n this r eport, 

- ""'-
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PRESENT WORK A1'ID ACKNOWLEDG?vlEN'I'S 

The present account is based i n pa.rt on field work by the 

writer in 1948 and 1949 , and in part on pr ovious surveys by t:i . E. 

Wilson, mainly within the n.r ea of Pa l aeozoic rocks. The writer 

wishe s also to acknowledge guidance r ecoi vod from Dr. G. P. Crombie 

of tho Geolo gical Survey during progress of fiold work in 1948, 

and tho collaboration of hi:; own assis t ants , Moasrs. K. Knox, B. 

Sanford, and G. C arri~ro , during tho 1949 field sea.son. 

PHYSIOGRAPHY 

The ar ea of Pa l a.oozoic rocks and, to a l e sser extent, the 

easter n edge of the Precrunbrian t erra in ar o es senti ally flat except 

for ridge s of gl a cia l material deposited in Pleisto cene timo . 

The r emainder of the ar ea of Preca.mbrian rocks is more 

r ugged , but r ar e ly rises more th:m 200 foot above the l evel of the 

Palaeozoic pl ain. This varie.tion in the topogr aphy is probabl y 

l argely the r e sult of differential weathering. 

GENERAL GEOLOGY 

The bedrock in t he map-ar~a iB about half of Precambrian 

and half of Palaeozoic age . Rough l y , the Pa l ae ozoic boundary (~ 

Inset figure on accompanying map) follows a sinuous line from east 

of Mi ssissippi Ri ver to Balderson, Porth, Rideau Forry, and Otter 

Lal~e , with o. rms of Palaeozoic strata. extending west of Perth to 

Christie Lake and St nn l eyvillo. In addition, outliers of Pa l aeozoic 

rocks and i nliors of Preca.mbrian rocks ar e connnon . 

The geology of the Procn.mbria.n t err o. in is extreme ly complex, 

and on the scal e ad opt ed it is not possible to plot all rock type s 

nor to draw well-defi ned boundari es between tho various selected 

map-units. 
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TABLE OF FORN:.:cTIONS 

Quo.terno.ry 

i 

! Lower 
j Ordovicio.n 
! (Bookmantown) 
[ Cambrian or 
' Ordovi cio.n 

Intrusive 
rod:s 

!Rocent : poo.t, marl, so.nd, clay 

I Pleistocene: boulders, so.nd , gravel , till 

Unconfornity 

i 
jOxford formatio n : dolomitic limestone 
i 

i r.:o.rch formation: transitiona l sandstone 
j i'Jopoo.n fo:r!!m.tion: so.ndstone 
~ 
Unconformity 
I Pegmatite, lo.mprophyre 
i 
j Gr anit e 
! I Syoni to , quartz syoni to, diori to 

! Diorite , anorthosite 
; 

Higmo.ti tic rocks 

Gron\illo 
seric s 

.funphibolite 

Paro.gneiss: UD.inly bioti to-go.rnet gneis s; · 
biotito gne iss, f e ldspo.r-biotite 
gne i ss , biotito- hornblcnde gne iss; 
gro.nitizcd gneiss 

Quartzite 

Crystalline limestone and dolomite ; 
some go.rnot gne iss; motrunorphic 
pyroxenito 

GRENVILLE SERIES 

Crysto.l line Limestone and Dolomite 

The l c. r ge st bo.nd of limestone follows the line between 

Do. l housic o.nd Bathurst townships. .It o.ttc.ins o. width of a.bout 3 milos 

on a strike of about north 45 dogr oo s oo.st. Typical of t his limestone 

is its highl y siliceous cho.rnct er. Eas t of Sherido.n Ro.pids , o.11 

limestone outcrops show tronolito noodl es orient ed a.long the bedding 

planes . 

imot hor , thin b~nd of lime stone cn.n be followed from Balderson 

to McGowo.n Lo.ko, with o. branch extending through Christie Lake and south 

to Fo.rren Lako . 
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Still another bQnd of coa.rsely crystalline , richly 

gr aphitic linestone , no nore than half o. nile wido , extends north.­

easterly fron oouth of Crosby o.nd Li ttlo Crosby Lalrns 11long the 

·wostport r ond to north of Sta.nl oyville . 

The r egion cast of Ridoo.u Lru~e canto.ins irregul ar bands 

of limestone , and a. bolt of similar rock , i ntorbandod with garnet 

gneiss , ext end s from Bl n.ck Lake and Bl ack Crook northoo.stwn.rd to the 

Palaeozoic boundary. 

}!inor lime stone b!lllds o.r e found elsewher e withi n c.rea s of 

Precambri a.n , Gr enville rocks . 

A particular f eature of the limestone i s t he common 

i nclusion of fragment s of younger rocks, around which the limestone 

has moulded itse l f as i n a p l astic flow. 

The com:.ton acce ssory mi ne r al s in the limes tone o.r e phl ogopite, 

diopside , and gr aphite . 

Metamorphic Pyroxonj. te 

Metamorphic pyroxonito , o. rock described by~'; • E. Wilson (6) 

a s "mostly conpo sed of gr een pyroxene , mD.ssive or gr anul ar , i n which 

masse s of fe l d spar peonatito are i nclud ed" and f ormed from limestone by 

the action of siliceous emanations fr on i gneous i ntrusions , nowher e 

occurs in l a r ge bodies . It is i nferred later i n t his r eport t hat some 

of these bodi e s Bay be of i gneous origin. 

Quartzite 

Quartz ite is generally found a s sociated with biotite- gar net 

gneiss . It is interbeddod with , and commonly forms l enses wi thin, the 

gne i ss . I n some pl a ces what is mapped as sed l.Jnont~ry gneiss could as 

we ll be mapped as quartzite , both rocks bei ng equally importnnt. South 

of Otty Lake , b et ween Noble Bay and Long Lake , qunr tzite is particularly 

abundant . 
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Quartzite alone does not occupy l o.rgo o.rea.s . Just eo.st 

of Otter Ln.ke, it is fo.irly o.bundant, a.nd inliors of it break through 

tho Pa.lo.oozoic cover east of Buss Luke a.nd north of STiiths Falls on 

l ot 28 , con. VII , Montague township. The qua.rtzito shows little 

evidence of bedding and is nea.r ly pure, light grey to white , >'lith 

diopside and feldspar (microcline o.nd pl o.gio clo.so ) o.s the ma.in 

impurities . hicroscopic sillimanite needle s o.ro not uncommon in the 

quartz grains . 

Sedimentary Gneiss 

Under this name o.ro included biotite-ga.rnot gneiss , biotito 

gne i ss , fe ld spa.r- biotite gne i ss , biotito-hornblonde gneiss, and 

gr a.nitizod gne iss. 13 iotite- ga.rnet gno isn is the most abundant, the 

others forming onl y minor constituents . 

Host of tho garnet gne iss occurs just south of Perth on the 

north shore of Otty LaY:e ; thence it ext ends us a band about 2! miles 

wide around Long Lru(e , rob l e Bay, Round Loko, o.nd Bl ack Lake . The 

gne iss is closely fold ed and is associated with t hin bands of limestone . 

This belt also contains the r.1ost inporta.nt mica o.nd apatite deposits 

of the map- urea . Garnet or biotite gneiss a l so occurs on the south 

shore of Pike Lake, but e lsewhere o.lmost no gneiss was observed . Rusty 

weathering gneiss , hovircvor , occurs a.s smo.11 l ense s in limeGtone , o.s 

for exampl e o.long the roo.d north of Bennett Lo.kc from Fo.llbrook to Zeal and 

(beyond the map- ur ea ),, north of Christio Lake, o.nd in many s catt ered 

loco.li ties . This gne i ss cor:nnonly con to.ins r.;ro.phi to . 

Arn.phiboli to 

J.'l. l ens-like body of anphiboli te , vri th o. maximum width of 

about l mile , extends northeo.stly from south of Fo.ga.n Lo.kc to north 

of Lower Mud Lake . North of Bennett Lake it is paralleled by a 

smaller l ens of the same rock a.bout li miles long . 
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The rock shows good banding throughout, a.nd is i ntr; rnixod 

with granite to such an extent tho.t in places granite predomin~tos. 

The amphibolite is a. fairly d13.rk, gncissic rock, in places closely 

folded. Hornblcndo , with some biotite, is the principal dark minero.l. 

Feldspar, about oligoclase (An15 ), is the common folsic mineral, but 

a little quartz was obs erved he r e and thero in the rock. Sphene, 

apatite , o.nd pyrite o.re acceGsory minerals. Thin sections show 

extreme. poikiloblastic texture , hornblende crysto.l s being in most 

instances full of irregularly shaped feldspo.r gro.ins. 

The associated 0ranite,~nich is most abundant in a band 

trending eo.st between lots 9 and 14, con. IX, Bathurst tp., is 

composed of orthoclase an.d quartz, partly chloritized biotite, apatite, 

and magnetite . 

In lots 13 to 20, con. X, Bathurst tp., the amphibolite 

is compos ed of coarso- gr ainod hornblende, which forms about 80 per 

cent of the rock, with fairly o.bundo.nt calcite. It is cut by gro.nite 

and pegmatite . 

MIGJl.'Ili.TITIC ROCKS l 

Rocks of migmatitic char acter cover almost half of the 

Precambrin.n terrain of the map-n.rea. They have been grouped on the 

accompanying map, though the host rocks may be of Y<-:ry di verso 

character: limestone, para.gneiss, and in many places syenito gnoi ss. 

On a more detailed map, migma.tite might be divided according to the 

character of the host rock, but this would lead to extreme complication. 

Some of the rocks mapped as sedimentary gneiss are migmati tic in pa.rt, 

but they are separated where the natur e of the host rock is obvious. 

l 
Rocks that have been rework ed and che~ically reconstituted by a 

magmatic phase (silicate melt) are herewith defined as mi gmatites . 
Such rocks a.ro distinguished from metamorphic r ockG , which are 
reconstituted by aqueous, r es idual, post-magmatic solutions . Lit-par-lit 
inj ection is typical of the migmatic process, and gra.nit ization may be 
considered as extrema migrn.atiza.tion. 
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POST-GRENVILLE INTRUSIVE ROCKS 

Diorit0 o.nd Anorthosito 

Diorite is exposed north of Christie La.ke, on tho border 

of the mup- o.rea. around Silver Lake. It is intimately mixed with 

granite, which forms irregular bodies not differentiated on the map. 

The diorite, which has anorthositic phases , particularly between 

the road . to Maberley o.nd the north end of Silver Lake, is composed 

of medium-grained hornblende and feldspar in about equo.l amounts. The 

feldspar is andesine (All4s) ) and is partly sericitized . The granite 

is composed of potassic feldspar, biotite, and quartz, with some 

magnetite . 

Syenito, Quartz Syenite, and Diorite 

Syenite is the ma.in intrusive rock:of the region. It 

comprises four principal bodies, one of which crosses the northwest 

corner of the mo.p- area in a northea.stly direction . This body forms 

a band about 13 miles long within the map-area, and maintains a width 

of a little more than a mile . A second body is exposed northeast of 

Bathurst station; it is concealed beneath Palaeo zoic strata south of 

the railways, but judf_; ing by the .local magnetic anomaly it extends south 

as far o.s Dewitt Corners, and altogether forms an irregularly shaped 

body about 2t miles square . A third body lie s between Christie Lake 

on the northwest and Crosby and Pike Lakes on the southeast. This 

body is lens-like in plan, with a maximum width of a little less than 

3 miles . Fina lly, a fourth lens-shaped body lie s between Pike Lake 

and Black Lake; it ho.s a maximum width of not more than a mile . 

These four syenite bodies have distinctive characteristics, 

and even vary in composition or structure within the same body, but 

ar e undoubtedl y rel ated to each other and constitute v~rious f acies 

of the same body. Their pr incipal, common characteristics may be 
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summarized ns follows: (1) the rock is commonly pink, though it may 

grade to grey or more commonly brown whore magnetite is most abundant; 

( 2) the rock is vo.riable in grain size and rnn.y be porphyritic J ( 3) bioti t e 

or hornblende is the predOir~nant mafic mineral, pyroxene being only 

a minor constituent; (4) high magnetite content, though not uniformly 

distributed; ( 5) accessory minerals are mainly apatite and sphene 1 

the latter connnonly fanning a rim around magnetite crystals; (6) the 

feldspars are microoline and oliGoclase (about An15)J (7) foliation is 

generally prominent near the margins of the bodies ; and (8) a 

migo:m.titic complex of granite nnd syenite is common along the margins 

of those larger sycnito masses . 

Smaller masses of syenite a r e numerous throughout the map­

area . One of them forms a fold in North Bur gess township west of 

Rideau Lake. The fold is composed of two types of syonito both 

differ ent from the syenite described above in having pyroxene (diopside) 

as n principal constituent mineral. One type is richly biotitic, and 

the other almost devoid of biotite . Microcline and oli go clase 

antiperthite constitute the foldspathic minerals. At the end of the 

road between lo t s 11 and 12, con . VII, Bathurst t p ., a diorite body 

intrudes the syeni t e . The composition of this r ock does not differ 

much from tho.t of the syenite except tho.t nndesine (An40) is the 

conunon fe ldspa r and magnetite is moro abundant. The diorite is 

coarse grained and contains abundant hornblende. 

Granite 

Though gr anite is an important rock in the Perth map-aroa, 

it does not comprise large bodies, and most of it is in the form of 

migmatite or granitized s ediments. 

A massive granite body, not much more than a mile long, is 
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exposed i n con. V, Bo.thurst tp,, between lots 15 o.nd 18, and o.n even 

6!"10.ll er body is well exposed in lots l o.nd 2, con. II, Bo.stard 

to11mship . The gra.nit e rock is a medium-grained rock with few dar k 

minero.ls . The principo.l f eldspa r is o. porthito , cont o.ining albite 

blobs • Quo.rtz is abundo.nt , n.nd bioti te o.nd rnagneti t e ctre minor 

constituent minero.ls. 

Besides the se two small bo dies, o. very gnei ssic and hi ghly 

quartzose granite follows the southeo.st shore of McGowun Lake . 

Pegr.iatit e and Lamprophyre 

Numerous pegmatitic intrusions ar e scatter ed through the 

map- aroo.. Some occur a s typico. l dykes o. few inches to many fee t 

wide ; others a re irregul o.r bodi es . Mo.ny o.r e concordant, sill-like 

i ntrusions . 

An i mportant zone of pegmatite bodios about 3 mil es wide 

str ikes northerl y between Bell Corners and Fallbrook ; i t extends west 

to Bennett Lak e , and termino.tes to the south between Br ooke and 

Bathurst station. Almost all of the l a r ger f el dspar deposits of the 

mo.p-aroa a r e confined t o this zone , and the pegrnatite bodi es r each 

a width of o. s much as 100 f eet; most of them strike north t o slightly 

east of north . 

All the pegmatite intrusions have about the sruno mi neral 

composition ; the principal constituents ar e f e ldspar (microcline and 

o. lbite ) and quartz. 

Fine- grained bi otite l amprophyres occur as small dykes 

throughout the r egion; none is mor e than 2 foo t i n width . Some of them 

cut, and others ar e cut by, the pegmatite . 
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Meta-dia.bn.se(?) 

Larger bodies , probably of neta-dio.baso o.nd with a 

suggestion of ophitic texture, occur along Dalhousie township lino, 

cons. VI-VIII , and f~rthor north on the roo.d from Playfair to 

l~cDonc.ld Corners• 

CfJHBRIAN OH. ORDOVICIAN 

Nepee.n Formation 

Nepean sandstone is found everywhere ar ound tho edge of the 

Palaeozoic basin. It forms two arms , one extending from tho Scotch 

Line southwost to Christie Lake and the other from just south of Perth 

to Stanleyville. The s~ndstone also outcrops between Otty Lake and 

Rideau Lnke from tho North Elmsley township line to Beveridge Locks, 

thence a long the srune township line south of Rideau Lake to Bass Lake, 

and from there as nunerous outliers extending in a direction about 

south 30 degrees west . Finally, it appears for some distance on both 

sides of the bounda ry line between Kitley and Bastard townships. All 

the minor Palaeozoic outliers of the rnap-areo. are a lso composed of 

Nepeo.n sandstone. 

At the base of the Nepean formation is a congl omerate 

composed, for the mo st part, of rounded or slightly angula r pure 

quartz boulders i n a r:i.atrix of sandstone . 

ilfost of the sanstone is composed of rounded quartz grains, 

0.1 to o.5 nun. in diameter, in a mainly siliceous matrix. 

Ripple-marks are coI!lI!lon, and peculiar cylindrical or 

conical structures may be seen i n places . 
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ORDOVICIAN 

March Form.ution 

The Mo.rch fonnn.tion in transitiono.l between the Nepeo.n 

sundstono n.nd the Oxford dolomite. It r anges f r om o. rock composed 

l a r gely of sand. with dolomitic cer.i.ont, to almost pure dolomite with 

recognizable eelld gr o.ins. At its base, the forI'l.~tion is interbeddod 

with pure sandstone , so t ho.t i t s contact with t he Neponn is difficult 

to define. For mo.pping purposes, the transitional so.ndstono was 

differcntin.ted from the underlying pure sandstone wher e sandy dolomite 

begins to n.ppear. 

This formation occupie s most of Drummond, Be ckwith, and 

North El ms!Gy tovmships • It outcrops a.l so in N.onto.gue township i n an 

area ad j n.cent t o North El u slby. t ovmship and in South Elnsl.:.:y t ownship 

southeast of Rideau Lake. Here o.nd there Nepeo.n sandstone or Oxford 

dolomitic limes tone breaks t he continuity of the formation. 

Oxford Formation 

Sandy do l omite of the Ma.rch formation grades gr adually 

upwo.rd into the typical dolomitic limEJstone of the Oxford formation. 

The l atter is n. grey rock much r esembling t he sandy dolomite except 

t hat it carries no sn.~d grains. 

The Oxford fonnation outcr ops at the northwest edfe of the 

Illllp-area in Montague township and in South Elrnsley and Kitley to~mships, 

south of Smiths Falls. Patches of it a lso appear east of Richardson, 

around Beveridge Locks, and south of Rideau Ferry. 

PLEISTOCENE AND RECENT DEPOSITS 

Sup0rficial deposits conceal much of the bedrock i n the map­

a r ea . They may be separutod into three cla sses: 
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1. Pleistoceno deposits of glo.ci o.l oribin a.re composed 

in po.rt of ground moruino tho.t exhibits little or no 

sorting . Thick deposits of till can be observed in 

Do.lhousie t ownship o.nd a.round Balderson. So.nd 

deposits arc exposed on.st of ~· ·1cG owo.n Lolce , o.nd irregulo.rly 

stro.tified drumlins, with fl at tops, north of Sniths 

Fa.lls, trend about south. 

2. Thin bods of we ll-stratifi ed clllys, deposited by the 

Cha.mp l a i n Sea, occupy part of the lowlo.nd r egion. 

3. Recent deposits of peat a.re fo:r.:1ing in the swamp areas, 

o.nd mo.rl, sand, o.nd clo.y a.r e accumulating elsewhere where 

conditions a.re fo.vour o.bl o . 

STRUCTURE 

Faults a.re nowher e conspicuous in the mo.p-areo., although 

it is evi dent t hat the conta i ned formn.tions, particularly t hose of 

Preco.mbrio.n c.50 , ho.vo beer, under str ess c:t various time&. Minor 

f o.ults, showing displacements of l inch to l foot, a. r e by no :!'!leans 

r are , but none extends f o.r in either direction from the point of 

:rauximum displo.cd;"'lent . Nor do they follow any definite trend, but 

appear to be of local deYe l opment a.nd unrelated t o n mo.jor force. 

The onl y fault of importanco recognized in the ar el.l. is the 

Christie La.ke fault . It co.n be followed southeasterly from McGowan 

Lake for l.l.bout 5 miles , and is well n10.rked t opogro.phically by a strai ght 

vallGy, across the gener~l forrnat iono.l stri ke , on both sides of 

Christie La}:o . 

Presumably, o.nother fl.l.u l t exists along the southern part of 

Rideau Lake . The fault has been traced by M. E. Wilson in t he adjo ining 
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"Nestport ma.p-o..reo., n.nd in tho Perth o.roo. seems to cu·c off the fold 

southoo.st of Black Creek at Rideau lo.kc. 

Other ninor fo.ults probo.bly occur !:lt tho following l ocalities: 

lots 4 and 5, con. I , South Burr;oss tp.; l'ots2,3, and 4, con. VIII , 

Dalhousie tp.; and l ots l to 5, cons . III o.~1d IV, South Burgess township. 

The nost important faults i n the region so0ra to bo normal, 

high a.nr;le faul te, with minor horizontal displc,oomi;mt • 

. JOINTS 

Most joints o..ro discontinuous and seem t o ho.-ve no definite 

trend in tho forn.ations of t he Pr ecrunbrio.n torr '.:l. i n . 

Southeast of Rideau Lake , a. system of joints i n :Po.ln.eo zoic 

strata. comprises one set striking about north 20 degrees west and 

anothe r at about ri ght angl es to this, both sets di pping a lnost 

""ertico.lly. Tho j oints a.re particularly woll de '7e l oped in the 

tro.ns i tiono.l so.ndstono of the March f ormation, for exrunp l e , in l ot 

29, con . I .. Ki tley town ship. 

FOLDS 

Most of the Precrunbrio.n formo.tions of the nnp- aren. are 

close l y f olded in o. ,eneral northeasterly dir ection ., but l oca.l,ly the 

structures a r e very complex . Much of the folding seems to be associa t ed 

with the intrus i -ve masses , as if the intrusions had pushed a.side 

over lying fonnt'.. tions to make room for themse 1 ve s. Such movements o.ppea.r 

to have t o.ken plo.ce around the Silver Lake ., Crosby Road , Bathurst, o.nd 

Pike Lnke syenite bodies . Othe r fo l ds do not seem directly r e l at ed to 

l ar ge i ntrusions, o.nd these normally pr esent the most i ntricate pattern. 

For ex~~ple , in t he area of the mica- apatite deposits south of Perth, 

in cons . V to IX of North Burgess tp., gar net gneiss, limestone, end 

migmo.titic mat erial aro inextricably fo l ded together . However , some 

major f olds mn.y bo reco; nized , as , for instance, i n l ots 4-6·, cons . 
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VIII o.nd IX, North Bur gess t p ., northwcst of Otty Letko, o...l"ld on the 

ro c..r! fron Perth to Rideau Ferry, in l ots 25 o.nd 26, con. IX, North 

Elmslcy township. Theso two folds pitch :i.n opposit e directions. A 

small fold i s exposed north of Long Lcl{G in lots 8 a.nd 9, con. VI, 

North Bur gess to·wnship. South of Tay River, neo.r Perth, in lot 3, 

con. X, North El:msley tp ., c.. fold is su;g,osted but is conceal ed beneath 

Palaoozoic formo.tions. 

GEOPHYSICJ,L DATA 

The airbo rne magnetomet er sur 7ey of Perth :rnn.p-area, 

checkod by n. gr ound i nstr unent , proved to bo most reliable so f ur 

~s l argo structural el ements a.re concerned . The gener o.l trend of 

these e lements is eo.sily dis cerned , and outlines of intrusions pl ainly 

shown. All th8 mo.jor o.nomo.lie s are due t o syonito a.nd quartz syenite 

i ntrusions , which have a fairly high mn.gnetito content . Tho anomalies 

fa.de i n tho pre sence of r o c~s of sedimentary or migrnatic origin, 

even though syenite be the migmatitic host rock . 

The l ong syenite blUld from McGowan Lake to Lano.rk shows 

an irregul arity in magnetism, some parts be i ng poorly magnetic . 

nino r anomalies may be due to the pre sence of amphibo lite 

or granito . 

ECONOMIC GEO LOGY 

FELDSPAR 

Foldspar is , at pre sent , the most inportant economic mineral 

i n the Perth e.rea . I n 1949 , only ono quarry, that of Bathurst 

Fel dspar Mi nes Limited, was producing . It is situated on lots 15 and 

16, con. VIII , Bathur st tp., has been i n oper ation since 1926 , and 

produces about 10 t ons of f eldsp~r daily. The feldspar is part of a 

light pi nk pegrnatite body. 
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Another quarry , ownocl by t hu Lo.urontian Feldspc.r Conpo.ny, 

was worked in tho winter of 1947-1948. It is situated on lots 12 

n.nd. 13, con. VIII, Bathurst tO'wnship. From infor:mo.tion c;o.thcred from 

neo.rby residents, eight co.rlo o.d s of feldspr.,r wer e shipped, and there 

a.re prospects of the quarry being v10rkod ago.in. 

About half o. mile from this l ast quarry, in concession IX, 

another pit was worked for 10 years by T. H. Crai6 and for l~ yours 

by Consolidated Spar, but wn.s abandoned m::my yec.rs a.go . The 

production ~b 1931 ~~s 9,000 t ons . Another quarry producinb good- gr ndo 

feldspn.r and fairly well equipped, on lot 9 of th0 same concess ion, 

was o.band.onod in the o.utU!!L.11 of 19,,;, 7. 

Other quo.rries now abandoned are situated on.lots 19-22, 

con . IX, l ot 8, con. IX, and lots 2 and 3, con. VII, Bathurst tp., 

and on lot 22 , con. VII, South Sherbrook0 township. 

Many other sr.ia.11 pits could be mentioned , but none of these 

is important. However, the possibilities of working f e ld spar deposits 

of good grade are not exhausted, and good prospects were observed. 

MICA AffD APATITE 

1''. ica and apatite o.re usually associated minerals in the 

Perth map-area. In fact, most of the mines were formerly worked for 

apatite, but a s the mo..rket for this mineral decreased, due to new 

discoveries of phosphGtic beds in the United States, the same deposits 

were b.ter worked for mica. 

Mi ca and apatite deposits a re mostly confined t o the 

limest one- earnet gneis s formations south of Perth. The most important 

mining a r eas ar e all situated in lJorth Durt,;e ss tovmship, a s fo llows : 

1. The McLaren group, on lots 4, 5, and 6, con. VIII , which 

inclu1es more than one hundred pits on the southeast 

limb of a fold in quartzite and garnet gneiss . 
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2. The o.rea. of the Ho.nlon o.ncl J.ntony }.~ines , in lots 10-13, 

con. VI , whore more thllrl sixty pits have beon dug in 

r;ne i ssos i njeotod with o.bundo.nt pognutite . 

3. The Silver Queen Hine s o.r eo. , in l ots 12 o.nd 13, con. v. 

Minor deposits occur in North Burgess tovn1shi p on t he shore 

of Rideo.u Lo.ko , in lot 3, con. V, and on the shore of Pike Lake , in 

lot 17, con . IX, a.Tl.d in South Bur gess township, in lot l, con. III. 

All the mica. and apatite deposits a.r e more or l ess simila r 

i n occurrence and mi ner o. logic o. l conposition. Thoy occur in somewhat 

elongat ed, l enticu l a r sho.pos, c..t most 10 fee t wide, and show o. 

pr eferred concordn.nt r el ation with the enclosing rocks . 

A gr een pyr oxene , pi nk calcite , o.po.tite , o.nd phl ogop i te , 

the l a st cor:lI!l.only showing o.steri sm, ar e tho consti tuent Tiine r o.ls. 'Nhor e 

lime stone is the host r ock , serpentine,. br own pyroxene , and tour:mn.line 

occur and apatite is scarce or mi ssing . These depos i ts are commonl y 

o.s soci o.t ed with mo t run.orphic pyroxenite . 

Tho.t the mica- apatite deposits a r c veins mo.y be dodu ced 

from the follov.rinc fo.cts : 

1. They cros scut older fo:rmo.tions in many pl aces . Their 

preferr ed orientation a l ong tho strike of t he enclosing 

r ocks is eas ily expl ained by structural control , and 

evon who r e 11.ppar entl y concordant, t he deposits mn.y gi ve off 

l at eral bro.nches thnt cut across the strike of the formQtions. 

2. Drusy cavities ar e common ~s i n ordinary ve i ns . 

3 . Some deposits exhibit crustificat i on . 

4 . ·Angula r fr aGments of the wall-rocks have been ob servod 

by Osann (7) in some deposits. 

5. The walls a re i n some pl aco s po l ished and striated , a s i n 

the case of vein deposits fanned a l ong fault fissures . 
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The origin of the pyroxonite host rock is more doubtful, 

but it rnn.y be noted that this rock is not everywhere o.ssocio.tod with 

mica-apatite deposits, o.nd trot some pyr oxeni to bodies a.re devo id of 

mica or o.patite . It is i nferred tho.t at least some of tho pyroxenite 

is of intrusi w origin, th1:tt it ha.s been reworked by :r1eto.morphic 

procossos, nnd thnt such plo.ces constituted favourab l e l oci for the 

deposition of mica-ap1.1tite -ve i ns . The fluidity of n. solution 

containing much minero.lizers, allowed its ',intimo.to penetration into 

the pyroxenite, and this, with in some co.ses the l a ck of definite 

fissure oponinr;s, ho.s resulted i n irregularly shaped deposits . 

HEM.AT I TE 
Do.lhousie Mine 

A deposit of hematito iron oro was opened f or the first 

time in 1866 on the east ho.lf of lot I, Do.lhousie township• The 

ore occurs n.s a lens-shaped body enclosed in a ba.."ld of crystalline 

limestone , nnd may r eo.ch a thickness of 9 feet . The deposit was 

worked for about 500 feet, a lmost to the shore of ~;~ississippi 

River, and some 11,100 tons were mined between 1866 and 1871. No 

ore has been pr oduced since. The ore averaged 1.1bout 57 per cent iron. 

MAGNETITE 

Many small magnetite deposits o.re scattered over the 

Pr ecrunbri o.n r egion of the map- area. The following o.re a f ew of 

the more important of these: 

1. In South Sherbrooke township: 

Fournier mine, l ot. 14, con. I 

Christie Lake mi ne , lots 18, 19, and 20, con. III 

Sil ver Lake mine, lot 16, con. IV 
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2. In North Crosby t ownship 

Allo.n ' s mino, lot .27, con. IV 

3. Bathurst t ownship : 

Foloy mine , lo t s 10 and 11, con . VIII 

The doposits are all very irregula r and of no consider o.ble 

size. Dip-needle surveys mo.de on nost of them showed their lack of 

continuity. 

GRAPHITE 

Gro.phi te is one of the few minerals thc t ho.ve been mined in 

the Ferth district . The principal deposit, situ~ted on l ots 21 o.nd 22, 

con. VI, No rth Elr.i.sley t p ., wo.s worked i ntermittently from 1870 t o 1919. 

The orebody occurs i n silicatod limest one , at the crest of o. steeply 

pitching fold. 

A small pit has been dug in o. hi ghly gr aphitic limestone in 

lot 4, con. I, South Burgess township. 

BARI TE 

Bo.rite has been found in a few places in t he Perth a r ea . One 

occurrence is on l ot 20 , c on . X, No rth Bur gess t ownshi p . Others have 

been found on lot 2, con . VIII , No rth Bu rgess tp. ; lot l, con . VI , 

North Bur gess t p ., lot 12, con . VI, Bathurst t p.; and l ot 1, con . VII, 

No rth Burgess t ownshi p . 

RJJHOACTIVE lHNERALS 

Radioactive minerals were detected by a ge i ger counte r at a 

f ew places a r ound a smal l feldspar pit in lot 21 1 con. IX, Bat hurst 

township . Ther e , a b l ack , dull mineral is alter ed t o a breenish yell ow 

oxide. 



,> 

- 19 -

Vfoo.ker i ndico.tions were r e corded on lots 8 and 22, con . 

IX, Bathurst township . 
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