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RENFREW MAP-AREA, ONTARIO 

., 
INTRODUCTION . 

LOCATION · 

Renfrew map..area lies between longitudes 76°30' and 77°001 
west, and latitudes 45015r and 45030T north. It includes about 420 
square miles in the southeastern part of Renfrew county and in the 
northern part of La.nark county. Except in its hilly southwestern part, 
the area is well serV-ed with roads. Pr9vinc:i.al highway No. 17 crosses 
the northeastern part. The ma.in lfue of tr..e Canadian Paci.fie Railway 
passes through the· town of Renfrew, the.Kingston and Renfrew branch 
serving the ·central and southern parts. of the area. 'I'he Ottawa-Parry 
Sound branch of the .Canadian National Rail.Wa.y foll('W'S the valley of 
'B.onnechere River· across the northern part of the area. 

PREVIOUS WORK 

The first recorded. geological nurvey in the area was a traverse 
of Bonnechere River by Alexander Murray (1)1 in 1853. Logan (2) summarized 

1 . . .. 
Numbers .in parentheses a~e those of references listed at end 

of this report. 

this work in his "Geology of Canada 11 , and recorded a traverse made in 
1853 of the road f!om Pembroke to Ottawa by J. Richardsono Further 
surveys, mainly to deliinit occurrences of G~nville limestone, were made 
by H. G. Vennor (3) in.1875 and.1876~. Reconnaissance of all of the area, 
except for a narrovr strip along its- norther~ border, was ·done by R. ·w. 
Elle (4) in 1896 and shown on the Perth sheet. · · · · . . . 

In 1917, 1918, and 1919, M. E. Wilson of the Geological Survey, 
and assistants H. V. Ellsworth, T. L., Gledhill, and J9 F. Wright, examined 
mineral deposits and rna.p?ed most of the geology of the area as a wartime 
project on a scale of 1 inch' to. 3,q.oo feet . Two pub2.ications (5, 6) 
describe some resu.:J..ts of this investigation. The area~ mapping is incor~ 
porated .in the geologica: map accompanying this re~orto · 

B. c. Freeman (7) described some of 'the mineral .occUrrences for 
the Geological Su..."'Vey in 1936. 

G. M. Kay (8) in 1939, completed a stratigraphic study of part 
of eastern Ontario, including Renfrew map-are4. In 1943, J. Satterly (9) 
of the Ontario Department of Mines cxamiried ntj.ner.;i.l deposits and prepared 
a generalized geological map of the sou ther-n pa.rt 'of. Renfrew county. The 
southeastern corner of the map-area lj.ing in ~.nark county was mapped by 
P. A. Peach (10) in·l948 du1~.....ng his work in Darl:jng and Lavant townships. 

PRESENT WORK AND ACKNOWI~DGMENTS 

In 1949, G. B. Leech and assistants W. F. Green and H. s. Miller 
continued, on a scale of 1 inch to 1 mile, the mapping begun by M. E. Wilson. 
The survey of the map-area was completed by the writer and assistants F. T. 
Couture, J. K. Connibear, and M. H. Havers in 1950. 

The writer takes pleasure in acknowledging assistance received 
during consultations with Dr .. M. E. Wilson and Dr., A. E. Wilson on the 
Precambr:i.an and Palaeozoic rocks of the area respectively. He is indetted 



to many residents of the district who helped to locate mineral deposits 
and facilitated the work in other ways. .. Much useful information on the 
economic geology was kindly supplied by G. s. Gilbert and J. v. Huddart 
of Algoma. Ore Properties, Limited; J. D. Turner of Cadieux Mines Limited; 
H. J • Logan and D. S. Baird of Renprior Zinc Mines, Li.mi ted; and H. M. 
Jamieson of the Jamieson Lime Company. 

PHYSIOGRAPHY 
. . 

As described by Kay (8), that part of the area lying north­
eaat of the St. Patrick scarp is within the Otta.wa-Bonnechere graben 
and that iying soutilvvest of the scarp is within the Ms.dawaska High­
lands. Altitu~e of the surface increases· from some 250 feet near tac 
des Chats on ottawa River, at the northeast corner, to . about 1,450 
feet on Mount St. Patri-0k :in the southwestern part. Local relief, 
commonly less than 300 feet in the graben, is normally about 500 feet 
in the highlands and is nearly 900 feet along the St. Patrick scarp • 

... Iri general, the area is divided by near ... yertical faults 
irito several westerly to northwesterly trending blocks of high, 
ru~:t;.j:v:~l..y .rugged .gr..~~' underlain by Precambrian rocks alone, and 
of low, relatively flat groiirid, underlaih ma.inly ' by Precambrian rocks 
but with some ou~liers of .. flat-lying Pa}4eozoic rocks and more extensive 
Pleistocene deposits.. From southwest to northeast these blocks consist 
of: (a) the high and rugged Ms.dawaska Highlands southwest of the St. · 
Patrick scarp; (b) the "Calabogie Lowland, between ·the St. ·· Patrick .. 
and Shamrock scarps; and . ,( c) the Shamrock Upland, between the Shamrock. 
scarp and the vaUey of B0nnechere River; (d) the valley of Bonnechere 
River, between the Shamrock Upland and the Dore searp, characterized 
by .flat-lying· Palaeozoic oµtliers .and flat lands underlain by great 
thickness of Champlain clay,- the latter ·cut by numerous very steep-· 
walled gullies as a result of Recent headward erosion of streams; and 
(e) the highland north of the Dore scarp and .ilong the north side of 
Bonnechere River. 

GENERAL GEOLOGY 
... · 

EXcept for a few small infaulted outliers of Pala:eozoic age, 
bedroc~ in the map"area consists of Precambrian crystalline rocks .of 
the· Grenville sub.province of the Canadian Shield. The flat"lying 
Palaeozoic rocks, occurring only in the ~osterly to northwesterly 
trending low1.a.nds, are largely covered by unconsolidated Quaternary 
deposits, consia~ing mainly of glacial drift and Champlain clay and 
sand. 

A few dykes' of Proterozoic ·age excepted, the· geology of the 
Precambrian rocks is extremely comp-~ex. Most of these rocks have 
been highly def orrned and metaraorphosed and now constitute a basal 
complex in which the various rock typos are intricately intermingled 
and in many places gradational one into the other. 
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Age 

Recent 

Pleistocene 

Qrdovician 

Proterozoic 

Archaean 

... 

I • 

I Formation 

·1' .. Champlairi 
beds 

. 1 
I 

- 3 -

TABLE OF FORMATIONS 

Description 

Gravel, sand, clay, marl, peat, swamp 
(ma.inly muck) 

Sand, minor gravel and clay 
Clay, minor st1.nd 

Boulders~ ·boUlder clay;· gravel, sand, 
clay 

Groat unconformity 

Limestone, dolomitic limestone, dolomite; 
· minor shale, siltstone, and sandstone 

Great unconformity 

Gabbro, diabase 

Intrusive contact 

... 
I Pegraatite 

Intrusive contact 

• I 
•• i 

Sj-eni te, porphyritic syen~ te_ 

-------------------------~-'·-·--

I 
i .. .. 

! 

Intrilsive contact 

Granite, granodiorite (not roarkec:Uy 
banded); minor syenitic facies 

Intrusive contact 

Diorite, gabbro, meta-gabbro, amphib­
olite, anorthosite, pyroxertite 

Intrusive contact 
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Mixed rocks (in part hybrid gneisses, 
migmatites), nepheline-albite gneiss 

' .• - 'u •". .... • 

::··.::·.:::-·· ... ::.: .~. ··:.~-:~: .. ..: ::: ·~ ·l·:-.:~.- : .. · .... - Thinly banded sedimentary rocks: fine-

Arcbaean -" · .· ·, j~ Brist~l grained, bluish greJ'." .. ~~~sto:ie; 
(Haatlllgs~.)- .. ....... green to ·biack .. cl110'.t'1t1c schists and 

"" ...... ~-.... ~. •r"········· ••• "" • ··. .. ( . series · ... Phyllites; quartzite . ·. 
... . " . . . f·~ ! !·~r' , !...... · ~ ' · ·. · 

. •/• -~- ...... -- ... 

I . 
I i . _ . . .... Erosional·· uneonf·ormi ty · (·?)· 
! 

.. .. I . 
I 

i 
I 

".t! ... ··• 'l!; ! 

... i-
i 

.· I 
i ·- . -· l·---. . . . . 
' Grenv.ille ~-. . 

·· 1 · . .. 

: . I ~: .• ... 
I 

I~terbedded ~;, ,.. . .. . .~ ... · . 
(1) --0rystalline- carbo.na te rocks, 

comprising limestone, dolomite, 
and dolomitic limestone 

( 2) Miner ··me-ba:morphic pyro~eni te 

.... ,... .. . ........ ~ ....... 

. : .~(.3) . .:.'.Faragneias: mainly biotite-garnet 
. . .. ... ·- gneiss; {liotite-·hornbiende 

gneiss, quartz-b=l,.o:t;,ite gneiss 
and schist, sillimanite-garnet 
gneiss; minor quartzite 

....... ..... . - .. . . 

__ ,.,. . . 
' • ._. •I ,,,,...,_ ,.,,,,. , ·~ ···· · ....... 

J

i · .... ~ .. . 
.. -· -·- ................ ---...... _ .. . 

(4) Hornblende schist and gneiss , 
hornblende-biotite schist, 
quartz.i.bioti-te-hornblend~ ·· · 
schist~ amphibolite, dior.itic 
and gabbroic rocks 

I 

. ........ --..... 
. •. 

· . · ·- PlmlrAi.fuRtAN 
.... h ......... .. ·- •• - . .. -----·-· ....... ... .. ____ ........ 

The rocks of the Preq~brian basal complex consist essentially 
of the following groups: (1) the Grenville _ ~cp:r:i.~.s, comprising inter­
bedded_,·- meta:•sedimertta.ry and'"Jfornoleiid:ic foliated (mainly meta­
volcanic?) rocks; (2) t~e J3ristol · s~:r!_e_s, consisting of meta-sedimentary 
rocks, probably slightly'-y'6uhger"tban those of the Grenville series; 
(.3).-a ... ser.ies .. 0.f .. igneous ·intru:sive· .. I'odks;·· varpnii ·in size from batholiths 
to sills .c,i.nd dykes and comprising mainly: (a) gabbro and diorite; (b) 
granite·, granodiorite, and their syenitic facies; (c) syenite and 
porphyritic .syenite; · and (d·)-pe·gmatit-eT· and (4} a group of mixed rocks, 
resulting mainly from the <;1..c.t;i.on; .of the igneous intrusive rocks upon 
the meta-sedimentary and .~;,;.ve;.1-canic'"l"Ocks and including much hybrid 

. ... --···- gnei.f!s . . and migma.tites; . and-{-6) late··basio· dyketr?f gabbro and diabase. 

• . • 'i .• • '. 
:. ; ... 

·arenville Series 

Hornbl.endic Foliated Rocks 

. . ... Hornblendic foliated · rocks, al though intermingled With other 
rock types, occur mainly in a belt that enters the map-area from the 
south near Ca.labogie· Lake and can be traced north and northeasterly 
around both sides of the Hon.Cl. Lake mass of granite and pegmatite, to 
where it is obscured .by Pleistocene drift in the valley of Bonnechere 
River. 
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Although normally distinctly foliated and containing Ill1,l.Ch 
hornblende, these rocks are variable m compos-ition q.rid texture. . · 
They consist ma.inly of hornblende gneiss-. and schist, but also include 
much hornblende-biotite schist,. quartz-biotite-hornblende· ·schist, · · 
amphibolite, and even some weakly foliated masses of dioritic and 
gabbroio rock. These rocks .are commonly fine grained and dark green.­
ish grey to black, but in a few places, as between Ashdad and Norvra.y 
Lake, they are medium to coarse grained and have a mottled grey colour. 

. . 
The hornblende gneiss and schist are foliated, dark grey to 

black rocks, whose mam constituent is green hornblende. Plagioclase ~ 
oligoclase to andesine -- is the second most abundant constituent, and 
composes most of the remainder of the rock. Small quantities of 
biotite, quartz, sphene, apatite, magnetite, and pyrite are also 
present. Porphy.i:'oblasts of red garnet up to i inch across occur 
locally; the rocks may include a little zoisite., epidote,, ·carbonate, 
and sericite. 

Although this group of rocks is considered to be mainly of 
volca~c origin, it contains some meta-sedir.lentary rocks and sills of 
basic rocks ·as well. Meagre and inconclusive indications of its 
volcanic origin noted within the map-area are: (a). ellipsoidal 
masses of epidote as much as 2 feet long, about a mile northeast of 
Opeongo; (b) cellular zones, possibly vesicular, up to 8 inches wide, 
between Ashdad and Norway Lake; arid (c) ·lack of contact metamorphic 
effects on the other members of the Grenville series with which this 
groµp · of rocks is mterbanded. Smith (11) reports some agglomerate 
in the southwestern extension of this belt of . rocks in the 'townships 
of ·ravant, Palmerston, and S~uth Canonto. . · 

Rocks of similar lithology jn nearby and other areas have 
been considered by Miller and Knight (12), W~son (13, 14), Smith (15), 
Meen (16), Harding (17), Satterly trs) , ··and others to be ma.inly older 
than the rooks of the Grenville series. On the other hand, some r,: 
similar rocks, generally minor in quantity, have been observed to be 
younger than at least some of the rocks of the Grenville series by 
Wilson (14, 19), Thomson {20), Smith (U), Meen (16), Satterly (9), 
and others. In Renfrevr map-area, these hornblendic rocks are inter .. 
banded 'Wi.th the meta. ... sedimentary rocks of the Grenville series to 
such an extent that ·they are considered to be mostly contemroraneoua. 

. . . 
It seems probable that the interbandmg represents original 

interbed.ding of former sedimentary and volcanic :materials, much of 
which may have been tuffaceous. Thus, although the Grenville series, 
as originally described by Logan (21), consisted of meta-.sedimentary _ 
rocks alone, the series here probably includes meta-volcanic rocks 
as well. 

Para gneiss 

Interbedded with the meta-volcanic and crystalline carbonate 
rocks are various meta-sedimentary rocks of detrital · origin, represent­
ing, for the most part, metamorphosed ir.lpure shales and greywackes. 
These rocks include biotite-garnet gneiss, biotite-hornblende gneiss, 
quartz-biotite gneiss and schist, sillima.nite·-garnet gnoiss, and minor 
quartzite. Except for the wide belt south ' cif Constos Lake; they ·occur 
in f'airly narrow bands. 

Biotite-garnet gneiss is the most· abundant and widespread. · 
It is a grey to ~rk grey or black,- bande~ rock, locally rusty 
weathering, in which red garnets ! ' inch or less in diameter are 



ab:unqantly disseminated in zones afEffl' inches wide. Its ma.in con­
stituen,~s .. are gal;'!l~t, bioti t~, . quartz, _' apd f el<;lspa.r. - .. Common. minor 
OQP,s;l;itilents, which . may be mor~ : abundant . locally, .are hornl)l_eme, 
sili~ni,te, graphite, _ rutil~, a.P.d pyrite. ' . . · . · '· 

t .,J. ~ - • ... • . , f: .... 

. , . . 
,, .. ·· '..: · .The 'bioti ta-hornblende ·gneiss is . s:i.niila.r to the · bioti ~- · 
ga·r~t fueiss·: in maey respects, but norinally c0I:1M-:Ins as much _hqrn"." . 

·~ ble.nde . a.'s b.iotite, is lighter grey .in colour and is less commonly 
· ·· :rusty weathering . In the vicinity of Constos Lake · this gneiss con• 
~ins. abundant porphyrob.l4st~ of red garnet as much a.s 6 inches in 
d~e-~I'. - in z·one~ n<>rma~y less than a foot wide . · ,. , 

-;:· ·'."·.The sillimanite.:garrif;lt .'gueiss, well exi>osed in .a 10-foot 
band in hybrid gneiss about a rtlile northeast of the village of Mount 
St . P9, i:;rick, i~ a pil'l.ki:;ih,· grey:, .. fine;. grained, banded . rock conta.:ining 
a'Qunqant . qva1,. ·'light ~ey porphyroblasts of sillimanite up to' It . 
ii:iches Tong."· ·· These porphpoblasts have· a fibrous appearance, conmionly 
protrude i inch or less above the weathered surface of the rock, alld 
a~e COIImlonly rimmed by_req garnet~ i- inch or 1ess in diameter. The 
maln .con~ti tu~tj.t~ . are sill:i.mani te, garnet, b~~t:i te, ~ and, quartz . At 
the !Cfcal;i.ty., citeq,:: the gneis~ also contains 'some 'peg'ma:pitic quartz 
and p~ feldspar in, gra:µis, blebs, and stringers · up to i in~h. ~<fe • 
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. · .. ~rtzite i~, ~carc·e, occurring only. i11 a few localities 'as 
beds· nornia.lly J,es.s '11hlih l _foot thick interlayered with the other .. 
m.eta-sed;i.montacy . ro9.~s at. w.:i.de intervais . .. It is a white to light:. 
grey,. fine;..graihed; .' _$.µlss:j..ve · rock c.omposed ·alm9st entirely 6f inter .... 
locking grains of quartz, bu,t containirig small amounts of feldspar, 
chlorite, biotit.e, Iilagnetite, and sphene. 

. ! Ccysta.llirie Carbonate Rocks .. ' 

... 

"~ Crystalline ca_rbonate rocks, · comprising ma.inly limestone 
but including sorae dolomite artd dolomitic limestone, are( abundaht in' 
Renfrew map-area. They are soft, whi.te to grey, meditU!i- to coarse­
grained, normally banded rock_s composed mainly of calei te, dolonii te, 
and calcite with some dolomite, respectively. Graphite, phlogopite, 
diOpside~ tremolite, and serpentine ·are· common accessory mirierals . · 
Other inirierals preserit locally '.in ~ma11er· quantit:les· a!'.e muscoVite, 
·biotite, ·pyrite, pyrrhotite, titanite, . scapolite·, -aotiifolite, molyib-· 
dc~ite, brown tourmaline, fluorspar, vesuvianite, and ch~ndrodite . 
As most of these minerals are harder than the carbonate minerals 
composing most of the · rock, they connnonly ·stand up slightly on .~ . 
we_athered surfaces and lend them a rough appearance . .. .. 

The carbonate rocks connnonly contain numerous fragments· 
of other rocks such as granite-pegmatite, granite, amphiboliie , · 
quartzite, hornblende gneiss, and paragneiss. Most of these in­
clusions have been crumpled and 'otherwise greatly distorted by 
flowage of the carbonate rocks during .deformation. At sorae places 
they are rounded, giving rise to a pseudo-conglomerate .. 

" 
Although the .limestone is commonly interbedded With pa~a­

·. gneiss and meta-volcanic rocks, soveml bands and large irregular 
, masses contain only minor amounts of these rocks . One of these bands 

extends northeasterly from near Virgin Lake, paralleling t~e western 
contact of the White lake granite, and expand:;; to at least 3 miles in 
width north of White Lake. The band contains considerable serpentine, 
tremolite, and accessory minerals in its narrower,..south:western part, 
but contains fewer of such :impurities as it widens toward the northeast. 
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A seoond band of limestone, ·which 'may be continuous with 
the ~irst, lies along the eastern and southeastern contact of the 
White Lake granite and attains a width of 2 miles or more southeast 
of the lake·. · · · . ,.• . 

. A third band, up to li miles wide west of Nomy Lake, · can 
be ~raced westward ·from Calabogie for 2-! miles, thence north and nortb­
east past Miller Lake to where it is obscured by glaoia.1 drift near the 
southeastern corner of Adroaston tO'Wilship. The mass of limestone west 
and northwest of Goshen may be a continuation of this band. Lime-

·· silic~te minerals and other :ilnpUrities, conllllon in the· southern part of 
the band, become fewer toward the northeast. · 

A fourth band of limestone, .about 2! miles wide at Limestone 
Lake at the southern border of the map-area, narrows .yo the north and 
apparently ends in a fold near Hunt 'Lake. · 

. · That part of the map-area Southwest of Constos Lake contains 
abundan~ ' limestone in folded bands and irregular masses up to l! miles 
wide. · Graphite, diopside, tremolite, and other impurities are abundant 
in this area. 

' . ' 

Although poorly exposed, considerable limestone occurs in 
the area between Dacre and Constan Lake. Some of it can be traced 
northeastward in fairly narrow bands for a few miles; most of it 
grades into hy'brid gneiss southw~st of .McDougall. 

The .band of limestone south of Colton take contains numerous 
bodies of granite-pegrnatite up to ~ mile long. · These bo~ies parallel 
the foliation in the ·enclosing limestone. · 

. . 
Dolomite is not plentiful in the map-area. A few bands, 

normally less than 5 . f~et wide, occur in the limestone at wide intervals. 
One band, between 50 and 100 feet wide, is exposed in limestone about 
600 feet west of the road from Cala.bogie to Shamrock and about li miles 
north:west of Calabogie Lake. Another band, of unknown extent, occurs 
in limestone about 1,500 feet south of Madawaska River about 3 miles 
northeast of Burnstown. 

Dolomitic limestone is more plentiful than dolomite itself. 
In one"occurrence about 1,000 feet ·north of Bormeehere River, on lot 
6, con .. . VII, Horton tp., the limestone contains up to 25 per cent 
doloni.ite as individual crystals. 

Metamorphic ?yroxenite 

A few bands of metamorphic pyroxenite are exposed in the" 
map-area. Thes~ bands are comm.only less than 10 feet thick and 
normally occur in limestone or along its,contact with pegmatite • . 
The rock consists mainly of white to pale green <iiopside, which may 
be massive or granular but is most commonly coarse grained. In many 
places the rock also contains a great variety of other minerals, such 

·as calcite, apatite, phlogopite, tremolite, scapolite, tourmaline, 
sphene,; fluorite, quartz, and molybdenite and other sulphides. This 
rock, as described and named by Wilson (19), is thought to have been 
formed from limestone by the action of siliceous emanations from 
igneous intrusions.. · 
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Bri~tol (Hastings?) Series 

At the southern end of White Lake is an easterly trending 
band, from 500 to 4,500 feet wide, of ma.inly meta.-sed:ilnentary rocks 
that bear some lithological resemblance to rocks mapped as the Bristol 
series, or Bristol phase of the Grenville series, by Wilson (19) in the 
Arnprior-Quyon area some 14 miles to the northeast, and to rocks mapped 
as Hastings series type by Smith (11) in Palmerston township about 17 
miles to the aouthwest. The band is bounded on the north by typioa.1. 
crystalline l:ilnestone of the Grenville series and on the south by 
diorite and granite. Smith note·s that these rocks in Palmerston town-. 
ship overlie typical Grenville limestone and that they have a con­
glomerate at their base. 

The rocks of the band south of White Lake consist ma.inly of 
bluish grey crystalline limestone, white to grey quartzite, and green 
to greenish and bluish .grey to black, obloritic, and argjJJaceous to 
micaceous phyllites and minor schists. All are fine grained) commonly 
intimately interstratified in beds averaging about 2 to 4 inches thiok, 
and closely folded (contorted). They are less metamorphosed than most 
rocks· of the GrenVille series. It seems probable that they represent · .. 
a series of thinly bedded, calcareous, arenaceous, and argillaoeous 
sedilllents and andesitic volcanic rooks. 

Some rather thinly banded hornblende- and biotite-bearing 
rocks found in the vicinity of Calabogie have been included in the 
present mapping with the group of 'Hornblendic foliated rocks'· of 
the Grenville series. However, Smith (J.J.) bas included some rocks 
of silllilar lithology in his group of !Younger V~loanics', said to 
overlie his 'Younger Sediments t ( Ha.s:1-.:· ngr- type), and has traced them 
northeastward to Clyde Lake, about 7 miles south of Calabogie. In 
view of this, it may be that so'i:J.e of the similar rocks at Calabogie 
are also younger than the Grenvill~ ser~~s~ No proof of such later 

.. age has been recognized, ·however, al,ld rio ·correlation of these rocks 
with Smith's 'Younger Volcanicsl has been :madeo 

Mixed Rocks 

Under the term 'mixed rockst are included: (a) assemblages 
of, meta-sedimentary, meta-volcanic, and i,ntrus.i ve . igneO'\ld rocks in 
areas whe~ these are to.a intimately intermingled to map separatelyJ 
and (b} migmatites, or hybrid gneisses, in which th6re ·1s an intimate 
intermingling of intrusive igneous material with old,er ·rocks of 
sedimentary and igneous origins, which in many places have. been :Partly 
to largely reconstituted chemically and mineralogically. The hybrid 
gneisses commonly grade into granite-gneiss and granite. 

Most of the hybrid gneiss is a grey to pinkish grey, fine­
grained, rock of alternating, mainly par?-llel, light and dark bands 1 
inch to $ inches wide. Most of the ligfit bands a:r:e· light· to pinkish 
grey and haye the composition and text'u.re. of granite; a few have the 
composition of syenite. The dark bands are.dark grey to nearly black, 
and are -.composed mainly of biotite, hornblende, pyroJi:ene, plagioclaao 
(An10 to .An35)_, orthoclase or microcline, and quartz~· . · · 

A smaller part of the hybrid gneiss is an injection gneiss, 
under which term is included paragneiss, foliated meta-volcanic rocks, 
and minor foliated basic to intermediate igneous intrusive rocks, into 
which there has been much lit-par-lit injection of granite and granite­
pegmatite, or less commonly of syenite. The injected material, usually 
in parallel bands an inch or less in width, is light to pinkish grey, 
and weathers in relief. In places it cuts across the banding in the 
host rock. 
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Although noted at many places, these mixed rocks · are.most 
abundant in the northwe·stern part of the maP-area. There they .occur 
in a belt about 5 miles wide that extends r;i.ortheasterly from Const.an 
Lake, Dacre, and Mount St. Pa trick to the vicinity of McDougall and · 
Martin Corners, where they swing northwest and become obscured by the 
Pleistocene overburden in the valley of Bonneohere River. 

Nepheline-Albite Gneiss 

A band of · nepheline~albite gneiss up to 400 feet wide and 
about 1 mile long lies about ~ mile northwest of Guiney Lake on Mount 
St. Patrick in the soutmrestern part of the ma.p..a.rea. The band trends 
northeasterly and dips 50 to 85 degrees southeast. For most of its . 
length the band has crystallirie limestone on its hanging.;.wa.ll and 
rusty para gneiss on its foot-wall. .. Toward its sou~hern end, it grades 
into limestone. Toward its northeastern end it is cut by dykes and 
irregular masses of granite-pegmatite and .of syenite-pegmatite. 

The gneiss is a grey, fine ... to mediuni...grained, indistinctly 
banded rock with a pitted surface. It is ·composed mainly" of albite, 
biotite, and nepheline. The last mineral locally comprises .up to 30 
per cent of the rock, but averages only 10 to 15 per cent of .the ba,nd 
as a whole. The grains of nepheline have weathered down more rapidly 
than the other ·.mirierals, producing numerous tiny pits .as nru:ch as ~ · 
inch deep on the surface_of. the rock. Short veinlets ·of nephel:ine up 
to ~ inch wide occur in the gneiss at a few places. A few . grams of 
a pale blue mineral, possibly sodalite, were noted at one locali~;y. '. · · 
Sea ttered crystals of .. brown corµndum as much as l inch. wide· and ~ 
inches long occur in the gneiss near its ~oi:itacts with the pe@natit.es. .. 

It seems probable that the nepheline-a.lbite gneiss was 
tormed by the action of a magmatic phase upon a series of interbedded 
crystalline limestones and paragneisses, possibly.by limestone 
syntexis as postulated by Daly ( 2_2, p. 87). -

•# : • - •• - .··~ 

Basio Intrusions 

At least ' six small ~lugs and sills of basic to . in~ermediate 
intrusive ilin,eous rock up t ·o 4 mile wide and 2 miles long oc·cur within 
~he map-area. other, probably smal~er, bodies no doubt occur, but 
have not been differentiated from the hornblendic foliated rocks of 
the Grenville series in the present mapping. Most of these bodies 
are composed of diorite, gabbro, amphibolite, or meta!".'gabbro. 
Pyroxenite . and anor_thosite are found in some of the bodies, .. norma.JJ.:y 
only as local phases of them,. · ·Certain features of some of these 
bodies, .particula.rly their · substantial content of pyroicene and their 
field' relation~hips~ are similar to those of rocks of the Bucldngbam 
series described by Wilson (19) in the Ar.nprior-Quyon area a few 
miles to the east. . 

The largest of these bodies in the map-area· forms a 
prominent hill astrid-e the boundary between the townships of Bagot 
and Bli~hfield southeast of Calabo§ie ·r.ake. This ~s an oval-shaped, 
northvresterly trending mass about 4 mile wide and 2 miles long. It · 
is_ composed mainly of dark grey ~o black, medium- to coarse-grained, 

. .,.piassive to gneissic rneta-gabbro cut by .numerous interlacing d;Ykes o:f 
finer gia:iJled ·grey gabbro and diorite. Locally, espec:iaJJ.:y near its 
borders, lil.uch of the· rock consists of am,phiboJ.:i.ie- and hornnl.ende 
gneiss. The ~gabbJ:'O.-~-l!lB-dnJy of black hornblende and .grey ·=· 

.•. 
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plagioolase :in about equal proportions. The gra:ins of hornblende 
are ragged and have a very po:ikilitic habit. Some of them ha.Ve a 
basci.1 part:ing, probably :inherited from pyroxene. Smll clusters of 
tiny grains of hemtite connnonJ..y occur along these partings. The 
plagioclase ~s normally bytownite (An75)., The coarser gra:ined parts 
of the rock conta:in much fresh-appearing scapolite and relatively 
smll amounts of plagioclase, suggest:ing that the scapolite may have 
been formed at the expense :<Jf the .latter.mineral. 

.. . 

The five other bodies of basic. rocks are, so far as known, 
smaller than the one described above. Three of ·them are :in the nort}l... 
wstern. part of the .map-area, ~ mile nortl:rwest, 1 mile east, and 2~ 
miles· southeast, respectively, of Mart:in Corn~~s. A fourth boc'l.y, 
about 1 mile soutl:rwest of Glasgow Station, is surrounded by Cbampla:in 
beds, a,nd its bedrock contacts are n,ot visible. It is possible that ... 
it may be ·simply a lo.cal phase of the meta ... volcanic roqks. The fifth 
body i~ found about a nile northeast of Calabogie where part of it 
occurs :in the foot-wall of a magnetite orebody. 

. . . 
. Some of these bodies consist minly of dull greenish t~ 

dark grey, massive to slightly foliated, meditm).•gra:ined gabbro, ·w,tth 
local anorthositic and pyroxenitic phases. The gabbro is compos.ed ... 
chiefly of pyroxene, which :in some bodies is duJl green au~ite and 
:in others is pleochroic, colourless to pale pink hypersthene. The 
rema:inder of the rock is normally almost entirely labradorite, occur­
r:ing in lath-shaped crystals and :in granular masseso .. Pyrrhotite, 
PYJ;"ite, chalcopyrite, and magn~tite are disseminated ::in the rock in 
~na:U. quantities. Hornblende, scapolite, biotite, and cblorite con-

. stitute up to 20 per cent of some phases. Apatite, sericite, and red 
garnet are very minor constituents. 

Locally, these rocks consist almost entirely of pyroxene 
or plagioolase, and are thus pyroxenites or anorthosites, re5pectively. 

Granite and Granodiorite 

Under this head:ing are included bodies of granite, grano­
diorite, and closely related rocks, which are neither markedly banded 
nor contain appreciable amounts of the older rocks as :inclusions. 
Such ro?ks .are abundant in the maP-area, occurring :in masses :that very 
:in size. from small sills and dykes a few indhes wide to irregular 
bodies and stocks up to 5 . miles. wide and 9 miles long. · · 

. . . -
Most of these bodies are composed of pink to p:inkish grey, 

fine- to mediun-grained, foliated to massive biotite granite. This 
granite normally consists of ,about 20 per qent quartz, 55 per cent 
p:ink potassic feldspar, either microcline or orthoclase, 15 per cent 
plagioclase feldspar (oligoclase), and 10 per cent or less. of biotite. 
Some of the plagioclase occurs as microperthitic :inclu.sions :in the · 
potassic feldspar. Accessory minerals connnon in small amounts are: 
apatite, .titanite, pyrite, and magnetiteo 

, 

. The composition ~f many of these acidic :intriisive bodies 
differs from that of the cor.unon biotite granite. In some localities, 
plagioclase is more abundant thin potassic feldspar and the rock is .a 
granodiorite. Some bodies, particularly sil.J..s and other .small masses, 
conta:in both biotite arid hornblende. Garnets. are also found .in such bodies 
:in ·a few places. Minbr::parts of some bodies are law enough in quartz 
to constitute syenitic ~acies, .arid some· of t.hem are shown separately 
on the accompanying map. In many places where it intrudes l:ir.lestone 
or is closely associated with this rock, the granite is white or 
light grey :in colour, its potassic feldspar be:ing white :instead of 
p:ink,. 
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The White Lake stock is the largest nass of granite in the 
map-area. It is a Pink, fine- to mediUl!l-grained biotite granite, 
which in some places contains veinlets of epidote up to i inch wide, 
Although the rock in the central part of the stock is nearly nassive, 
that towards its periphery is strongly fol~ted. The foliation trends 
parallel with the contacts of the stock and dips steeply ncrthwest or 
vertically along its northwestern contact and 30 to 40 degrees south­
east along its southeastern contact. The granite becomes gneissic 
within a few hundred feet of its northwestern contact, where there is 
an interbanded zone containing many lit-par-lit sills of granite in 
the hornblende gneiss wall-rock. 

The Hond Lake stock, about 4i- miles Wide by _9 miles long, 
trends northeasterly across the boundary between t~c to1Yr.shipa of 

·Bagot,, McNab, and Horton. The · stock contains_nuraerous inclusions of 
the older rocks and is intruded by la~ge masses of granite-pegmatite. 
Most of it consists of foliated, pink biotite eranite, but near its 
external contacts and near the inciusions of older rocks is some 
pinkish grey gneiss. This gneiss commonly contains hornblende as 
well as biotite. 

Numerous smaller bodies of granite occur in the. map-area. 
Although some of these have the forms of plugs, bosses, O"r small stocks, 
many are sills and dykes. That at Hunt Lake, about 1~ miles. east of 
the village of Mount St. Patrick;is thought .to have the form of a 
phacoli th. · - · -

Syenite and Porphyritic Syenite 

Five plugs or small stocks of syenite from ~ mile to ·4 miles 
across occur in the southern and northeaste~n parts Of t4e map-area; 
the largest of these underlies the higher parts of .Mount Sto 'Patrick 
at the western border. The smallest raass forr.i~ a small hill about ~ 
mile east of the larger one. The· thil-d body, ·J.i miles southeast of 
Oalabo gie, is oval shaped in plan, with . its gr.ea te.st..---dimension of 
some l~ miles in a northeast-southwest direction. Much of this mass 
is obscured by Pleistocene overburden, but good exposures are found 
along the Oalabogie-Lanark road. The fourth body, at Spruce Hedge 
just southeast of M:i.dawaska River, is roughly e3=3:-:LP.ti_cCU._. ~n pla:n, wit!}. 
a length of about ~ miles. The fifth body; · ·on the eastern ecge and in 
the northeastern part of the map-area, is well exposed at and northeast 
of Glasgow Station. Although the nass has not been oonpletely mapped 
and some of it is obscured by Ohanplain beds, riagnetic contours (23) 
indicate that it may be about 2t miles wide and 3 miles long. 

The large mass on Mount St. Patrick is. composed of pinkish 
grey to pink, massive, mediUL1- to coarse-graiiied, fairly unii'o:-n 
porpl:zyritic syenite. At.nest places about 70 per cent of this 
distinctive rock consists of a tightly packed aggregate ·of euhedral 
phenocrysts of pinkish grey microperthite up to 3 inches long. These 
phenocrysts stand up in relief and give the weathered rock a rough 
surface. M:i.ny of them are slightly sericitized, and include numerous 
small fragments of the ma.fie minerals of the groundr.Jass. The latter 
is a pinkish grey, fine- to medium-grained, equigranular .aggregate 
composed of about 65 per cent microperthite, 20 per cent biotite, 10 
per1..:cent hornblende, and 1 to 2 per cent magnetite. Sphene and apatite 
are common accessory nunerals. In a few places hornblende is more 
plentiful than biotite and occurs as phenocrysts up to 3 inches lo~g. 
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. The small body a~out i mile east of the la~ge Mount. St. . 
Patrick .porphyritic syenite mass is . comp.psed of pink, fipe- to coarse" 
g~ained, mass~ve, loeally .porphyritic, . syeniw. About 80 per cent of 
this rock :is ma~e up of pirik, potassic ·feldspar,. and most of the . 
rem<.dnder is horriqlende, with .minor bioti te,, · sphene, and magnetite. 
In some-. places the hornblende occurs as· phenoc;rysts 3 inches or more 
in length. , · · · · . . . .. 

The CSJ.a.bogie mas·~ is composed of ~ink, medium" to c~arse­
grained, massive, locally porphy.r'itic,'biotite syenite. Fresh surfaces 
of this rather beautiful rock exhibit glistening cleavage surfaces of 
scattered, very narrow, 18.th-shaped crystals of pink microcline up to 
1 inch long surrounded by coarse.-grained, more equigranular, pink · 
microcline between the grains of whidh are evenly disseminated small 
grains of black biotite and dull green ch1orite~ Approximate. per­
centages of the Va.rious minerais.present are: microcline, 70j biotite, 
15; chlorite~ 10; carbonate, 3; "ilinenite or magnetite; 1 to 2; and ·. 
apatite and .pyrite, less than l~ · · 

The Sprue.a. l;I~dge b.ody is composed of pink, medium- to coarse­
gra:in.ed, porphyritic syenite. 

:..•. 

The Gl.8.sgow Station na.ss .is composetl mainly of massive to · 
foliated, pink, medium- to coarse-grained hornblende-biotite syenite, 
consisting of about two-thirds pink potassic feldspar and one-third 
black hornblende and .. bioti te. At most places the hornblende pre­
dominates over the b16tite. :Ma.gneti:te, ~phe~e, and apatite are minor 
accessory minerals. ··Local facies ·c;r::.i;.ae-:·:roe'K a.re· porphyritic, with 
phenocrysts of pink, .. potassic feldspar up to * inch acros~ set in a 
groundma.ss of finer :·gr,ained .feldspar, hornblende, and biot~te. Some 
hybrid syeni.tic .rocks·, . "including some calc~ous phases, developed 
around the borders of the mass conta:i,n a~f nruch as 25 per: cerit andradite 
garnetl accompanied by-·a little .zirconl, magnetite' and bright green, 

1 ... 
Identified by Eugene Poitevin, Chief, Division of Mineralogy, 

G:eological SurveYi of Canada:. 

high-calcium amphibole. ·Several lens-like bodies of dioritic rock, 
probably represen~ing partly digested remnants of bands of older meta.­
volcanic rocks, occur within the syenite mass,; 

Pe gi:.m. ti te 

Pegr.1B.tite is abundant throughout most of the ma.p"area, 
occurring: as tinY stringers para.ileiing the ·f-oliat'iori, particularly 
in some granites; as dykes and sills from a few iriches to 100 feet 
wide; as i.rregular, interlacing, illrdefined zones up to several feet 
wide in some bodies of granite (pegrna.titic granite); and as irregular, 
massive bodies up to 3 miles across. Although most of it occurs in 
and near bodies of granite, nmch of it is found in the meta-sed:Unentary 
and mixed rocks. 

The largest body of pegrnatite is within the Hond Lake granite 
mass. This body, roughly triangular in plan and about 3 miles wide at 
the base of the triangle near Hond Lake, extends northeasterly for 
about 6 miles. other smaller bodies occur in and around this mass of 
granite~ 
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Three other bodies of pegmatite up to !·mile wide and 1 
mile long occur ! mile south and 2 miles southwest of Shamrock, and 
between Marly and Condon Lakes on Mount St. Patrick. 

Most of the pegmatite is a massive pink rock, but that 
occurring in or near crystalline limestone is commonly white or pale 
grey. Its grain size is normally coarse, with feldspar crystals 2 
to 4 inches across, but varies greatly within short distances and 
includes considerable firie material. 

At least 95 per cent of the pegmatite has about the same 
composition as granite its principal constituents being feldspar 
(microcline and albite) and quartz. The feldspar a~d quartz are · 
graphically intergrown in many bodies' particularly the dykes and 
sills. Sparsely disseminated crystals of hornblende, as mu.eh as 6 
inches .long, and. disseminated grains and octahed.ra of magnetite up 
to l inch across are the r,1ost common accessory minerals. Black 
tourmaline, in crystals as much as 4 inches long and in graphic inter ... 
growths with quartz, is plentifUl iri some bodies. Scattered flakes 
and agg~egates of molybdenite up to li inches ·in diameter and flakes 
of mu.scovite and biotite occur in a· few of the dykes. One dyke, on 
lot 1, con. III, Horton tp., contains a ·little radioactive, duJl black 
to brownish black, bladed allanitel and greenish black, vitreous 
U.ranothoritel. Other constituents .of this dyke are quartz, reddish 

1 
Identified by H. R. Steacy,· :Radioactivity Laboratory, 

Geological Survey of Canada. 

potash feldspar, plagioclase, magnetite, hernatite, and microscopic 
crystals of apatite. 

About 5 per cent or less of the pegmatite in the map-area 
has the composition of syenite and normally occurs only in or near 
bodies of this rocka This pegmatite, found mainly as dykes and sills 
up to 6 feet or i:aore thick, is similar in riany respects to the granite­
pegmatite except for lack of quartz~· Most .of it is pink to duJl pinkish 
red, coarse grained, and massive.. Some of. it consists almost entirely 
of pinkish red potasoic·feldsparq 

Late Basic Pykes 

The youngest Prccarnbrian rocks in the maP-area are basic 
dykes of Protero'.?io:.c a .,.., • These dip vertically, and most of them trend 
a few degrees north of west; a few trend west to southwest. They are 
most abundant or perhaps best exposed in a zone about 3 miles wide 
extending from Constan Lake southeasterly to Madawaska River near 
Springtown. They vary in width from a few feet to 100 feet or more 
and, although most of them were traced for only a few hundred feet 
they probably extend for several miles. They commonly occupy shallow, 
linear depressions. 

The rock of the dykes is most commonly brown to reddish 
brown weatherine, :oassive, fine- to medium-grained diabase.. This has 
a well~developed ophitic texture, . and is dark greenish grey to black 
on fresh fractures. The Llargins of the dykes are normally black and . 
aphanitic for a .few inches from the~ contacts with the enclosing 
rocks. The diabase is composed of euhedral, lathr-shaped crystals of 
labradorite in a grou.ndma.ss of augite, with a little ilmenite, 
magnetite, chlorite, limonite, and apatite. 
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Some of the wider dykes iack the ophitic texture and are 
composed s:ilnply of medium- to coarse-grained gabbro. Some of these 
have a glomeroporphyritic texture because the grains of augite in them 
oocur in clusters. 

PAUEOZOIC 

Six sma.JJ. infaulted outliers of horizontal or near-horizontal 
Palaeozoic marine sedimentary rocks are known in Renfrew map-area. 
These consist mainly of fossiliferous limestone, with lesser shale, 
dolomite, dolomitic l:illlestone, dolomite, siltstone, and sandstone. 
They are all of Ordovician age and overlie the Precambrian rocks uncon-
f ormably. · · ·· 

The. ia.rgest ou~lier 1s in the valley of Bonnechere River 
near DouglC\-S

0 

railway station. · Although' it is no more than a mile 
· Wide and about 7 miles long, Within the map-area, the outl_ier extends 
west for several miles to beyond Eganville. A second .outlier, at 
Ashdad just· northwest of Norway Lake, is about 4 miles long and up to 
J-! miles wiq.e. A third outlier, underlying an a.rea about 2i miles · · 
long and up to ~ miles wide ·near Loch Winnoch in the riortheastern 
corner of the ' map-area, is part of a larger mass that extends for 10 
miles ... or so alQ:ng the southern shore of Lac des Chats on otta.wa River. 
Two smaJJ.er outliers occur-at" Calabogie Lake, one near .BarryvaJ.e on 
the east side of the lake and the other on the west side of the lake. 
The sixth outlier consists of a single outcrop of several ·hundred 
square feet on the north bank of Bonnechere River in lot 8, con. VI, 
Hortori ·township. -- · ··· 

Although a few fossils were collected, no deta.ileq study of 
these rocks was made by the writer. Dr. Alice E. Wilson· very kindly 
identi.f.'ied the fossils and. supplied additional inf'ormation on some of 
the outliers from her personal field work~ Kay (8) · has described some 
of the .-outliers. · 

Ordovician 

So far as known, all of the outliers, except possibly the 
lower parts of those near Loch Winnoch and Douglas, are composed of 
the ottawa formationl alone. As this mtter is still under 

1 
Nomenclature of the Ordovician rocks follows that .. 

established by. Dr. Alice E. Wilson of the Geological Survey in 
Memoir 241. 

investigation, aJJ. of the outliers are classed simply as Ordovician. 
on.the map accompanying this report. 

The Ordovician rocks outcrop here and there on the flat­
topped surfaces of the outliers and on the scarps that border many of 
the latter, but most of them are obscured by a normally thin cover of 
Pleistocene drift. Although the Douglas and Loch Winnoch outliers 
expose some 150 feet of these rocks, the other outliers are much 
thinner. 

.. The strata known to belong to the Ottawa formation consist 
mainly of fossiliferous, massive, 'fine-grained, grey limestone, but . 
include some shale, siltstone, sandstone, and dolomitic limestone, 
occurring chiefly as thin interbeds. Some inf'ormation, il'loluding names 
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of f ossiJ.s collected, on these strata in each of the outliers is 
given below~ 

Barryv;ale outlier 

Fine-grained, light to bl'\lish grey, fossi].iferous limestone, 
probably of the P?Jnelia member . of the Ottawa formation, outcr6ps. south­
east of Barcyvale j,:iist west of. Grassy Bay, Calabogie Lake, in lot 14, 
con. XI1 Bagot township. Although only 3 or 4 feet of the formation 
is exposed, a lS~f oot terrace suggests a thickness of probably 15 feet 
or more~ · A ferw t~ beds 0£ pure, vecy fine-grained, faintly laminated, 
cream-coloured, lithographic ~:µnestone occur here also. 

A small brachiopod, Strophomena.minuta Wilson, and an ostracod 
were found here. 

Outlier West of Calabogie Lake 

A ve'!!'y small outlier of grey, fossiliferous limestone of the 
Leray member of t~e ottawa formation outcrops on the north shore of a 
small bay on the west side of Calabogie Lake in lot 19, con. II, 
Blithfield township. Little else is known about this outlier. 

Ashdad Oiitlier 

The Ashdad outlier is exposed only at a few places within t 
mile of the village of Ashdad and irt "a sma1r·quarcy in lot 4, con. XI, 
Admaston tp., about ~miles northwest of tho village. The approximate 
thickness of the outlier and its unconfq.rmable ". relations with the 
Precambrian rocks- are well displa~ed by a 30-f oot scarp in lots 27 and 
28, con. X, Bagot tp., about it miles southwest of the village. 

In the v:j.cinity of Ashdad village, the .outlier, or at least 
the upper part of it, consists mainly of brownish grey limestone and 
dolomitic limestone, with lesser amounts of greyish green, calcareous, 
shaly sandstone and some shale, all of the Pamelia nember of the Ottawa 
formation. The limestone is well exposed in a shallow quarry in an 
open_ field about~ mile southwest of. the village. 

In the small quarry ~ niles northwest of Ashdad, a 7-foot 
face exposes interbedded grey and brown limestones of the Lowv:ille 
member of the ottavra formation. An 8-inch bed of l:inestone about 30 
inches above the floor of the quarcy contains Tetradilll!l collulosum 
(Hall) and Liospira sp. This bed is overlain by a 20-inch bed or band 
of siltstone. 

Douglas Outlier 

Most of the upper part of .the Douglas outlier, form:ing part 
of the Bonnechere outlier mentioned by Kay (8), is composed of beds 
of the Leray member of the Ottawa formation and is well exposed in a 
section 150 feet or more thick, A specimen of Lyopora halli · (Nicholson) 
was obtained from the north bank of Bonnechere River at the northwest 
corner of the· map-area. According to Goudge (24), a quar!JT in lot.1, 
con. VIII, Bromley tp., about t mile northeast of Douglas railway 
station, exposes 8 ·feet of vecy fine-grained, heavily bedded, brownish 
grey limestone containing a few small nodules of chert and silicified 
fossils in its upper part. Although most of the outlier consists of 
grey to brownish grey limestone, it also contains· some white sub­
lithographio limestone> dolomite, dark grey to black shale, red and 
green shale, and sandstone,. 
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Loch Winnoch Outlier 

The upper 100 feet or so of the Loch Winnooh outlier are 
lmown to consist of beds o.f the Pamelia, Lawv:ille, and lera.y members 
of the Otta:wa formation. These are ma.inly fossiliferous, grey, massive, 
fine-grained limestone, with rrdnor inlterstratified beds of .shale and 
calcareous siltstone. Although the beds of massive li.inestone are 
nol.".llBlly 6 to 10 inches thick, many of the beds, particuJ.arly the 
shaly ones, are between! inch and 3 inches thiok. Some of .the lime­
stone is very fine-grained, and contains numerous, scattered, glistening · 
crystals of secondary calcite up to i inch across. Ex:cellent exposures 
are found :in the bed of a small creek about 300 feet northeast of the ' 
road :in lot 25, con. x, McNab tp., and in a· 25-foot cliff on the west 
side of the outlier :in ooncession X, just north of the southern boun:ia.ry 
o.f Horton township. Ripple-marks and scour are common features. 

Fossil shells are so abundant :in some beds that these may be 
olassed as coqu:ina. Some are rubbly with crinoida.l debris. Bra.chio­
pods, cephalopods, and simple corals abound. Spec:imens of Endoceras 
protei.forme Hall or Ca.meroceras sp. up to 24 inches long are well 
exposed in the upper part of the section on the farm of Archie McLaren, 
lot 24, con. x, McNab township. other fossils found mclude Fera 
hall.i, stroma.topor6ids, Tetradium cellulosum, ir. syri,oporoies; 
Hormotoma. grecilis, Orthoceras recta.-cameratum, and a ew fuco:ra:s. 

Bonnechere River Ea.stern Outlier(?) 

A Very smaJl outlier, exposed in a single outcrop only ·a 
ff!W hundred square feet in area, occurs on the north bank of Bonneohere 
River m lot 8, con. VI, Horton township. Preliminary mvestigation 
indicates that this outcrop consists in part of f:ine-gI'ained, brown 
weathering, ~Y to pinkish g;rey to fawn, dolomitic l:iJne~tone con­
taining angular to rounded fragments up to 8 inches across, and in 
pa.rt of cryst.1-1]jne i:ilnestone. The matrix, compris:fng about 70 per 
cent of .the rock, cont.a.ms ni.lmerous small flakes of muscov:i:te. It 
also oontams some reddish hema.tite mixed with a little fine-grained 
caloi te m veinlets up to· -! mch wide and 8 inches long and in rouOOish,, 
botryoida.l nodules up to 3 or 4 inches across. · 

The fragments or ·pebbles, some 75 per cent of which are 
angular, consist of white quartz, chert, quartzite, crystall:ine lime­
stone, and fine-gramed, grey, sub-lithographic limestone, and mapy of 
them contain substantial amounts of hematite. One bed or large fragment 
30 inches wide .and exposed: for a length of 3 feet strikes no~, dips· 
80 degrees east, consists of moderately orysta.Jline pinkish grey lime~ 
stone, and has the fragment.al rock on both sides of it. 

As no fossils were found in the outcrop and as it is isolated, 
the age of the outlier .is unknmvn. It may be a conglomerate at the 
base of one of the Ordovician f ormat~ons; or it may be siinply rock o.f 
the Grenv:i..Jle series that has been brecciated by fault:ing along 
Bonnechere River. 

In addition to the strata. of the otta.wa formation described 
above m the various outliers, about 50 feet of strata of unlmown .age 
occur in the lower part of the Loch Winnooh outlier and possibly m 
the Douglas OU:tlier as well. In thE,7 Loch Winnoch outlier, these beds 
consist mainly of massive, brown ncathering dolomite and dolomitic 
limestone :in beds from 1 inch to 18 inches thick and averaging about 
8 inches. Black sha.ly partings t to i :inch thick occur between the · 
thicker,beds. Dolomitic nodules are found in some of the more limy 
beds. A few beds are composed of bluish grey, lithographic to 
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fossiliferous limestOne. One *foot section consists of 24 inches of 
greenish grey shale, overlain by 18 inches of grey and purple limesto.i:ie 
and underlain by 24 inches of dark brownish grey · shale~ At another 
location, light grey, fine.:.grai11.ed limestone contains numerous, rounded, 
non-concentric masses or concretions of slightly darker grey limestone. 
On weathered surfaces the rounded masses~ marked by nunerous small pits, 
stand up ·-as much as ·-;i: · inch above the matrix, and in places comprise 30 
to 50 per cent of the rock. · 

·As f ossiJ.s ·are rare in these lowermost strata and as no 
useful fossils were found, their exact age -is unknown. They may be of 
Beekma.ntawn, ~zy, or Black River age. 

CENOZOIC 

Superficial, unconsolidated material accm.rula ted during · 
Pleistocene and Recent Epochs of the Quaternary period conceal much 
of the bedrock in Renfrew map-area. 'Those of Recent age are very minor 
in ql,lB.nti ty •. 

Pleistocene 

, The Pleistocene naterial· is of two types and ages: (1) 
glacial drift and glacio-fluvial and .glacio-laciustrine beds derived 
frQm the great continental glacier that covered most of northeastern 
North America during the earlier and greater.part of Pleistocene time; 
and (2) beds laid down in the Champlain Sea, a large gulf of the ocean 
that extended up the St. Lawrence and Ottawa Valleys towards the close 
of Pleistocene· time. 

· During its advance, the continental ice-sheet swept the 
bedrock clean of most, if not all, of . the products of preglacial 
weathering. At the . same time it eroded and polished the bedrock to 
some extent, forming roches moutonnees, grooves, striae, and wide­
spread smoothed· and gently rounded surfaces. Although the direction 
of ice•movement was"influenced to some extent locally by the topo- · 
graphy,, striae and grooves indicate' that the advance was in general 
from about 30 degrees west of north. 

Glacial Drift and Glacio-fluvial ~nd Glacio-lacustrine Beds 

Material of glacial origin, including both unsorted glacial 
drift and sorted, gla.cio-fluviril and glacio-lacustrine bedsl is abundant 
and widespread in· the ·map-area. It is particularly abundant in the 
following localities: (a) north and southeast 0f Constan Lake; (b) in 
the western part of the .Calabogie Lowland," r.18.inly west of Norway and 
Calabogie Lakes; (c) on the northern slope of Mount St. Patrick; (d) in 
a belt extending southea'stwar.d from· near the village of Admaston to and 
slightly beyond the Goshen-BurnstdWn vicinity; and on the high ground 
north of the town of Renfrew. Al though most of such overburden in the 
valley of Bonriechere River has been either eroded or covered by Champlain 
beds, the upper parts of some of it is still exposed there. Wilson (6) · 
has noted that some of it projects above the Chat1plain clay as small, 
manmd.JJ.ary mounds. In addition, much of the ·bed.rock in the map-area ie 
covered by a thin ·mantle of drift. ~. Much of the glacial drift, too, at 
an elevation of less than 500 feet or so ~bDVe sea-level has been 
reworked and redistributed by the waters of the Champlain Sea. 
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The glacial drift or till consists of unsorted material, 
varying in size from very small clay particles through silt, sand, 
and gravel up to boulders 15 feet high. In a few places this till 
is a 'boulder clay'. Most of the glacial drift is ground moraine, 
but a few remnants of reces~ional or end moraine were also noted, as 
Yfell as a very few drumlins with flat to gently rounded tops. 

Glacio-fluvi,al mater:i.al, composed of roughly sorted to 'rell· 
sorted small boulders, _gravel, sand.,. and silt, occurs for the most part 
as kames and other ice ... 9ontact deposits. Fewer of them occur as out­
wash, and as remnants of eskers. M;t.ny of the kames are composed of 
deltaic material consisting in small part of layers of boulders up to 
18 inches :in diameter and: in larger part of well-def:ined beds of gravel, 
sand, and silt some of which dip as steeply as 30 degrees. These 
features are well shown in a gravel pit in lot 27, con. VI, hIDNab tp., 
just west of highway No. 17. Scour and fill are indicated in places 
by the truncation of some beds by others of different dip. The glacio­
fluv.i.a.l material in some places grades into or is succeeded by glacio­
lacustrine beds. 

Glacio•J:.a.custrine beds laid doV'm in glacial or semi-glacial 
lakes are composed of stratified clay, silt, sand, and minor gravel~ 
!Jost of the beds are flat to gently dipping, and 2 inches or less in 
thickness. Some 1-inch beds of clay and clayey silt interstratified 
with thicker beds of sand and gravelly sand show prominent ripple­
ma.rks. Most of these features are well displayed in a pit at the south 
side of the road from Springtown to Burnstawn in lot 17., con. II, Ba.got 
tm-mship.· A deposit of clay and silt about 20 ·feet thick occurs at an 
elevation of 1,160 feet above sea-level on Mount St. Patrick :in lot. 5, 
con. xn, ~rougham township.. . . 

Champlain Beds 

It has been shown by Johnston (25, p. 17) that the Cha.mpla:in 
Sea reached an elevation of 690 feet above present sea-level near 
Kingsm.ere, several miles northvrest of Ottawa. If there has been no 
differential uplift of the surface between Kingsmere and Renfrew, some ·· 
45 miles to the west, it may be asswned ~h:!.t the sea :reached a similar 
elevation there. Gold.ring (26, p. 180). has indicated that the waters 
of the sea were' brackish :in the Renfrew area and that they became 
fresh at Pembroke to the nortmrest and normal marine to the east o£ · 
Arnprior. Johnston (25, p. 27) states that fossil shells of marine 
species are found in the Champlain beds of the Ottawa area up to, but 
not beyond, an elevation of 510 feet. No particular search for fossils 
-was ma.de and ~~~- .. v1as found . in_ ~he Cb.aDJ.plain of Re~rew map-area. 

Strata laid down in the Champlain Sea along Ottawa River 
extend up the valley of Bonnechere River in the northern part of the 
map-area in a belt that is 2 to 3 miles wide near Renfrew. An isolated 
flat extending west from the village of Mount St. Patrick for 3 miles 
or so may also contain Champlain beds. A third, very small area of 
Champlain sediments found :in lot 18, con. I, Horton tp., is part of a 
larger area of such beds lying mainly to the north of the map-area. 

In general the Champlain strata may be roughly divided into 
two types, which in rna.ny places grade into one another: (1) beds of 
stratified clay, underlying extensive plains in low·land. areas, generally 
below 475 feet above sea-level. Near their boundaries, that is, near 
the shorelines of the ancient Champl.a.i.n Sea, particularly where these 
are adjacent to extensive deposits of sandy, glacial material, many 
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of the clay beds contain numerous interfingering beds or bands of sand 
or of sand and fine-grained gravels and may grade into strata consist­
ing mainly of sand: (2) beds of stratified sand and silt with thin 
interbeds of gravel and cI.a:y, underlying.smaller·and more local plains 
and gently undula~ing parts in upland areas; generally above 475 feet, 
and more connnonly between 509 and 600 feet, above sea-lev~l. 

The OhB.mplain beds in the valley of Bonnechere River co.nsist 
mainly of white to ::Light grey .clayo This clay, occurring in thin, . 
horizontal beds, underlies the valley plain, which has an elevation of 
about 420 feet in its eastern part and rises very gently westward to 
about 450 feet near Douglas. The thickness of the clay penetrated by 
a well on the farm of Wesley Bahin, in lot 4,. con. r::, Horton tp., is 
204 feet. As the collar of this well, at an elevation of 3e0 feet, 
is about 60 feet .below the level er· the plain, it is evident that the 
Champlain beds in the northeasterh part of .the map-area have a maximum 
thickness of :at least 264 feet. Several wells in this general vicinity 
show 100 f eei; or more of clay. One well, near Douglas railway station, 
shows 20 feet of clay. The mximum thickness of clay in this western 
part is probably nmch less than 'it is in the eastern part. Bonnechere 
River and its .tributaries have cut down through the clay to a ma.x:ilnum· 
of 155 feet below the eastern.part of the plain. 

Considerable sand occurs in the Champlain beds at some points 
near the borders of the Bonnechere Plains At sorae of these pla~es, as 
in a pit near the four corners in lot 18, con. VI, McNab tp., the sand 
predominates, and the clay occurs. in stratigraphically isolated 
horizontal bands .up to 4 feet thick. In addition, sor,1e deposits of 
sand and gravel of gltlcial origin are only partly covered by the 
Champlain strata and, therefore, protrude above the Bonnechere Plain 
in forms varying from mammjJJary mounds only a few feet high to hills 
100 feet high. 

The narrow plain extending west from the village of Mount 
St. Patrick for some 3 miles at an elevation of 600 to 625 feet is 
underlain mainly by sand and silt wit:P, a few thin interheds of clay. 
As this material is isolated from other known Champlain beds and as 
no fossils are known to have been found in it, it is not certain that 
it is Champlain. It may represent the be.d of a glacial lake. 

The small area of Champlain sediments about a mile east of 
Payne, in lot 18, con. I, ·Horton tpo~ at the north edge of the map­
area, consists mainly of sand, with some beds of gravelft The beds 
underlie an upland :·plain· 550 to 560 feet above s'3c.-leveL 

. 
The waters of the Champlain Sea and of the streams flowing 

into it reworked and redistributed some of the glacial material, 
particularly that ·below an eleVa.tion of 500 feeto For this reason 
some of the unconsolidated material, especially that around the borders 
of the Bonnechere Plain, shows both glacial and marine characteristics. 
It seems probable that nmch ·of the Champlain sediment in the map-area 
was derived from erosion of glacial debris to the west and northwest. 

Recent Deposits and Effects 

Small quantities of Recent overburden occur in the area. 
The most abundant is a dark muck found in swamps. A little peat also 
occurs in many of the svra.mps. Some alluvium, consisting of clay, silt, 
sand, gravel, and, a few boulders, derived mainly from unconsolidated 
materials of glacial origin, has. accumulated in stream valleys and 
lakes. Marl occurs in some lakes, notably in the northern end of 
White Lake and to a lesser extent in Colton Lake~ 
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A prom:inen~ Recent effect is the dissection of the Bonnechere 
Plain by the river and its tributaries. As mentioned previously, the 
river has cut .. down through the soft Champlain clay as much as 155 feet 
in some places. Its tributaries, even very smallj partly seasonal 
streams, commonly occupy steep-walled gullies up to 75 feet or so deep. 
ABny of these gullies are being rapidly extended by heaaward erosion 
of their streams. Terraces, abandoned stream channels, former islands, 
and other features also mark the dissection of the plain. 

STRUCTURAL GEOLOGY 

The structure of the rocks of Renfrew map-area is extremely 
complex, -and because of this and of the scarcity of recognizable and 
reliable primary features in the rocks much of it is very difficult 
to interpret. Broadly considered, however, the area is intermediate 
in position between vast expanses of granite-gneisses lying to the 
northwest and remnantal belts mainly of Grenville meta-sedimentary 
and meta-volcanic rocks extending into it from the south and southwest. 
l~ny of the rock masses have a lenticular pattern, and mixed rocks 
abound. 

The rocks of the Grenville series have been complexly folded, 
and the intricacy of the folds bas been still further complicated by 
flowage of the limestone members of the series. Much later, the rocks 
were broken into a series of subparallel tilted blocks by high-angle 
normal faults. 

FOLDS 

The rocks of the Grenville and Bristol series and the mixed 
rocks have been closely and complexly folded, and in many places 
disrupted by intrusive masses. Although most of the folds trend 
northeasterly, those in the northwestern part of the area trend north 
to northwesterly. These general trends are commonly varied at and 
near the borders of the larger.intrusive masses, where the fold axes 
commonly parallel the intrusive contacts. 

Some of the folds may be isoclinal, although lack of 
recognizable, reliable criteria makes it generally impossible to 
follow fold axes. Bedding is discernible in many places, but tops 
of beds are commonly indeterminate because of lack of recognizable, 
well-formed pillows or evidence of grain gradation, orossbedding, 
fracture cleavage, or other features normally employed in such 
determinations. In most of the few places where it could be determined, 
the pitch of the· folds was found to be toward the northeast at low 
angles, commonly 25 degrees or less. Dips of the strata vary from flat 
to vertical, but are less than 50 degrees in most places and even less 
than 30 degrees over fairly large areas. These local areas of flat to 
very low dips may indicate the presence of 11buried batholiths 11 somewhat 
similar to the cases described by Adams and Barlow (27, p. 19) in the 
Haliburton and Bancroft areas. Another indication of the probable 
presence of batholithic granite at fairly shallow depth throughout the 
area, again described by Adams and Barlow (27, p. 23), is the vvide­
spread occurrence of the Grenville limestone in the form of coarse­
grained, white marble. 

All of the Precambrian rocks in the area, except the 
Proterozoic dykes and parts of ·Some of the larger intrusive masses, 
are foliated. In every case where this could be determined it was 
found that the foliation parallels the bedding, The foliation in the 
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borders of the intrusi~ stocks is normally parallel with the strike 
of the surrounGiillg meta.-sed:ilnenta.ry and meta-volcanic rocks. . . . ..• . 

Flowage of the crystalline limestone occurred during deforma- · 
tion of the rocks .. of· the area. As . a result, limestone locally intrudes 
pegrnatite dykes and silis and breaks across bands ·of paragneiss and 
hornblende schist, thus encompassing large, angular blocks of these 
rocks. This flowage . is well shO'Wll in lot 5, con. IX, Brougham tp., 
where a tongue of crystalline limestone about 24 inches w.ide cuts 
through a 36-inch sill of g~anitic pegmatite. Another. goOd example 
is found at the north side of ~he highway in lot 25, con. VII, Admaston 
tp., where a 10-inch, dark basic sill or bed in white· crystalline lime­
stone has been contorted and broken into several isolated pieces during 
flowage of the l:ilnestone. The same phenomenonis exhibited on a larger 
scale in the outcrop just west of Loch Winnoch. There, blocks and 
bands of hornblende gneiss and paragneiss up· to 1,000 feet wide have 
been broken across and. completely surrounded by crystalline limestone. 

In spite of the gcinoral complexity and lack of conclusive 
proof of their nature, so~ niajor folds may be recognized. One such 
fold is found at Hunt Lake:, about 1~ miles east of the village of 
Mount St. Patrick. This fold is probably a syncline pitching to the 
northeast at about 25 degrees. Its eastern l:ilnb is partly overturned 
to the southeast' and its nos'e is occupied by a granite ~ mass' probably 
in the form of a phacolith. A second fold, again trending and pitching 
northeasterly, occupies the southwestern corner of the map~area, where 
its l:ilnbs consi~t mainly of two bands of crystalline l:ilnestone up to 
4,000 feet wide. A third fold, of northeasterly trend and pitch and 
probably synclinal in nature, straddles the southwestern part of 
Norway Lake. · · · · 

Another fold, possibly anticlinal in nature, is found a 
short distance sout~ of Martin Corners, where the formations change 
strike rather abruptly from northeast to northWest. The positions of 
still other folds and remnants of folds are indicated on the map 
accompanying ·this report. 

· The manner in which the older rocks occur in bands around 
and parallel with the . contacts of both the White Lake and Hond Lake 
granite masses and the parallelism qf the foliation in these masses 
with the strike of the adjacent older rocks suggests that these stocks 
occupy·northeasterly trending anticlines. If so there would appear to 
have been some overturning to the northwest of the nortb:wes~ l:ilnb of 
each of these folds. · 

FAULTS 

The most conspicuous faults in Renfrew map-area belong to ·a 
series.of normal, high-angle faults trending no~hwest to ·west 
approx:ima.tely parallel with Ottawa River in this district. As shown 
by Kay (8), most of the area lies within a major trough 35 miles wide 
kno'Wll as the ottawa-Bonnechere graben, which is bounded. by two of these 
faul~s. 0n ·the southvrestern side of the graben, the St. Patrick fault 
and scarp separate it from the dissected block mountains .known as the 
Mada:waska ·. Highlands. · On its northeastern side, .. the graben is separated 
from the Laurenti.an Plateau by the Coulonge f~ult and its scarp, 
situated a few miles northeast of the ·map-area. · 

The rocks within the ottawa-Bonnech~re graben, including all 
of the map-area northeast ·of the' St. Patrick ·scarp,- have been broken 
by several parallel minor faults int·o several westerly to ·nortmresterly 
trending high and low blocks, which have the form of horsts and grabens 
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respectively. All of the normal, high-angle faults are marked through­
out parts o:(' their length by prominent scarps or fault .. l:!.no oonrps up 
to .990 feet high. ' 

Because of the occurrence of infaulted outliers of Ordovician 
rocks in the grabens or lowlands, it is known that the faults are · post­
Ordovician in age. Kay (8,. p. 641), largely on evidence from the Lake 
T:iJniskB.ming, James Bay, and Monteregian Hills areas, suggests that they 
are of early Tertiary age. However, the parallelism in strike between 
most of the late basic dykes, presumably Proterozoic in age, and the 
~aults is notable. This may indicate that the post-Palaeozoic faulting 
occurred along or was controlled by a zone of faulting formed in 
Precambri.an times. 

From isopachal studies of the Alleghany synclinoriwn, Kay · 
(8, p. 641) estimates that the Palaeozoic sediments in the Renfrew 
area at the time of faulting were about 1,800 feet thick. Because of 
th~s and because the ma.x:ilnum throw on the faults ie calculated to be 
1,500 feet, ·he po:ints out that the scarps are actually fault-line 
scarps and that the lowlands have graben form~ rather than being true 
grabens. · 

As no evidence of any horizontal movement on the faults has 
:been found, it is concluded that the displaceraent on them was mainly 
or entirely vertical. · 

The Calabogie Low'land is underlain by a wedge-shaped, down­
dropped block 3· to 7 miles 'Wide between the St. P~trick fault on the 
Southwest and the Shamrock fault to the northeast. oUtliers of . 
Ordovician rocks occur in the lowland at Ashdad, 3 miles ·northwest of 
Ashdad, and at both the eastern and western sides of Calabogie Lake. 
Th.e St. Patrick -fault, estima:ped by Kay (8 p. 619) to have a maximum 
throw (near Foymount, west of t:P,e map-area~ of 1,500 feet, traverses 
the area for about 15 miles in a southeasterly direction from near 
Dacre to the southern end of Calabogie Lake. It is marked by a 
prominent fault-line scarp, which has maximum relief of about 900 
feet southwest ·of Dacre. · A narrow, fairly straight, linear depression 
in the Madawaska Highlands south of the St. Patrick fault extends from 
near McCool Lake at the western side of the area in a direction slightly 
south of east for 8 miles or so to the yicinity of the St. Patrick 
fault near Calabogie Lake. This depression probably mrks another 
high~angle fault, which possibly joins the St. Patrick fault. Another 
fault is assumed to branch frora the St. Patrick fault just west of 
Constos Lake and to pass eastward along the valley of Constan Creek 
and into the northern part of Calabogie Lake. Still a third fault 
(not shown on the accompanying map) is assumed by Kay (8, p. 618) to 
be marked by a small scarp that diverges from the St. Patrick scarp 
at the west side of Calabogie Lake and passes eastward along the 
southern boundary of the Barryvale outlier and just south of White 

·Lake. Study of ?ir photographs seems to indicate that a narrow block 
of ground between the Shamrock fault and a 'straight, parallel lineament 
about 1 mile south of it has -been down-dropped a little more than the 
remainder .of the Calabogie Lowland block as a whole. Therefore, this 
lineament some 6 miles long,, :may mark another, minor, high-angle fault. 
A di.abase dyke, exposed in the lineament sorae 3 r.dles west of Ashdad, 
may indicate that the dyke occurs in a fault or that the lineament is 
due simply to dif'f erential erosion of the dyke. 

The Shamrock Upland, extending from the Shamrock fault to the 
Bonnechere Plain, comprises the higher, southern, and larger part of a 
tilted block of ground lyin~ between the Shamrock fault on the southwest 
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and the Dore fault just north of Renfrew at the north. The surface of 
this block is highest in its southern part and is seen to slope gently 
northward ta where it is overlapped by the Champlain beds of Bonnechere 
VaJ.J.ey. The Shamrock fault, estimated by Kay (8,, P• 618) to have a 
ma.x:imwn throw of 200 feet, is marked by a fairly promiµ.ent faulirline 
scarp that can be traced for about 8 miles from a point 2 miles south• 
west of Shamrock to near Ashdad. Greatest.local relief along the scarp 
is about 200 feet. 'Kay (8, Po 617), on eVidence from northwest and 
east of the map..area, infers that the 11Pakenham fault 11 traverses the 
Shamrodk Upland across the whole width of the map..area from a point 
about·~ mile south:west·of Caldwell to. a point about a mile south of 
Madawas.ka River at the eastern edge of the area. No evidence of this 
fault was recognized by the writer in I ~. - -~ p- "Ba21 

'The· highland north"of Boniie'chere River near· Renfrew is. 
bounded on the south, in part, at least, by the .Dore fault., This fault, 
with a ma.:x::i.m:um throw of 300 feet, W3.S .fonpd by Kay (8, Pc 614) to lie 
along the nartheastern side of· .the E-ro:mley outlier of Palaeozoic rocks 
to the north of the map-area:,, and was a.$sumed by him to traverse t~ 
map-area for about 13 miles in a south.easterly d:L"1"'8ction f;rom near 
Payne to, a:c.d beyond, Glasgow Station.· The only evidence of this 
fault seen in the map-area is the south'Vlrest-facing scarp 1 mile to 
2 miles northwest of Renfrew, where the Precamb~ian rocks stand about 
300 feet above the Bonnechere Plain. 

In addition to all of the northwesterly to westerly trending 
high-angle faults described above, there appear to be a few that trend 
northeasterly to easterly. These assume<l faults, commonly marked by 
long, narrow, linear depress~ons·or scatps; are paraJ.:l_el with the ' 
Cochrane cross-fault described by Kay (8, p~ 617) as connectµig two 
of the northwesterly trending high-angle faults between La.k~ Dore and 
Golden Lake, northwest of the map~area. 

One of these faults probably occupies a narrow, linear topo­
graphic depression extending northeasterly from Grattan for 4 miles or 
more. This may be referred· to as.the Grattan fault. A second fault 
of this series, on direct line of strike of the Grattan fault, is 
assumed to extend northeasterly from near Renfrew for 6 miles or so 
along.Bonnechere River~ Flat to gently dipp:i.r.g Precambria.n rocks occur 
in a scarp as much as 200 feet high on t'he north oic.e of the river, but 
none is exposed anyvrhere ne&r· the river .m its south,ern side. The 
occurrence of veinlet;:i of homtite and of sonG fa:vm~·coloured, iron­
bearing carbonate in the crystalline lii--;iestone thore may be a further 
indication of faulting along the riverff This fault, referred to as 
the Bonnechere fau'l.t, is evidently alon.g the some line of weakness as 
the Gra~tan faultD 

A series of parallel, mi."'lor, hig .. 'IJ.-;angle .faults a few feet 
apart and striking nort.n 60 degrees ea;:-t. :Jecu:· w:L thin but near the .. 
northern edge of the Glasgow syenite body about 100 feet west of the 
house of Angus Carswell, lot 22, con .. IX, McNab township. The faults 
produce left-hand off sets of 1 foot to 4 feet in a 30-inch diabase 
dyke,-which strikes north 20-degrees west. None of the faults was 
traced for more than 25 feet along strike4 

In addition to all of the late, high-angle faults described 
above, some faults affecting only Precambria.n formations and of various 
trends occur in the map-area. All of those recognized are small, showing 
horizontal dispJ.acements of onJ.y a few feet. Dykes of pegmatiye and 
aplite are found along and in some of these .faults., 
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JOINTS 

Although joints occur in many directions in the Preoanbrian 
rocks of the area, a near vertical set trending northwost 'to west .is 
~ost__pronnnent. These seem to be best developed in and along the .· 

. .borders of the Calabogie Lowland, where they parallel the late high~ 
angle faults and most of the Proterozoic basic dykes. It seems 
probable that intrusion of the dykes vias controlled .1?Y these jo:ints. · 

A system of nea.r.-vertical joints is well developed irl the 
Ordovician rocks in lot 24, con. X, McNub tmmship. One · set strikes . 
north 40 degrees east and the other set north 70 degrees west. 

PRELIMINARY CORRELATION OF J\,EROMAGNETIC SURVEY WITH GEOLOGY 

: Renf.rew map-area was surveyed with the airborne magnetometer 
in 1947 and 1948. Flights were made at an altitude of 11 000 feet 

. along · north-south lines spaced at about i-mile intervals. Re'sults of 
this survey are given in Geophysics Pape;r 67 of the Geological Survey 
of Canada. A brief discussion of these results and a tentative · 
correlation of some of them ~Tith geology are given below. 

In general, the trends of the larger structural elements 
a~d the outlines of the larger intrusive nasses are discernible. 
However, the complex geology of the area is reflected in a very corn~ 
plex .and broken-up pattern of magnetic intensities. The greater 
magnetic ·relief shown in the eastern two-thirds of the .area is 
probably due to the greater abundance there of magnetite-bearing­
hornblende gneiss and schist, granite, pegnntitid granite, and 
eyenite. .The hybrid gneiss, so abundnnt in tho northweste:r;"Il part of 
the area, has low magnetic relief, as have also rocks .of sedimentary 
origin, particularly the crystalline limestone. 

Some of the positive anomalies are due to bodies of syenite 
that have a fairly high content of disseminated nagnetite. Greatest 
magnetic intensity in the ~p-area; about 2,600 gammas, is. shown by 
the eyenite mass northeast of Glasgow Station. Greatest :r.rignetic 
relief of some 1,400 garm;as is v.lso shown by this I'.1c'l.ss. 

Most of the Bonnechere Plain east of Renfrew has very low . 
magnetic relief. This probably indicates that crystalline limestone · 
un<l,erlies the Pleistocene beds there. 

Anomalies due to deposits of nagnctite have ·a magnetic · 
reli~f of 1,200 ga.nma.s or less and are not very conspicuous. The · 
Campbell"Caldwell orebody of Algor:a Ore Properties, Lir.d.ted, a~out a . 
mile east of Calabogie, shows the greatest l:iagnetic intensity of any 
of these deposits, about 2,300 gammas. Its anomaly reflects its 
8outheasterly dip and northeasterly rake. 

Some other features noted are as follows: 

.: (i) Most of the White Lake granite r.ass has c.omparatively 
low magnetic intensity and relief. 

. (2) A positiye linear anomaly c.xtends northeasterly from i 
mile west of Hand Lake for about 8 miles to a point about a mile north­
w'eat of Glasgow Station. This anomaly, which has a maximum intensity 
of 2;100 gannnas in granite and pegmatite .. about a m:i,le southeast of ... 
Goshen, lies within the Hand Lake granite body along and near its 
nortmvestern contact. It is probably due to disseminated magnetite 
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.. 
in the granite and pegmatite in a zone along its contact. A s:!Jnilar 
l:iJlear anomaly extending northeasterly for about ~ miles along the 
southeastern contact of the body from 1 mile southwest of Burnstown 
to li miles Southwest of Glasgow Station is apparently due to a band 
of magnetite-bearing hornblende gneiss. ·· · '· 

~ . . . 
.. (3) The magnetic survey gives very little or _no indicationr 

of the late high-angle faults~ such as the Ste Patrick and Dore .faults. 

. . . (4) The . eariy .basic intru~ive rocks, containing some .. scattered 
pyrrhotite and otper sulphides, cause no substantial anor:ia.lies. 

(5) The magneti~-bearing pegmatite- body between Ma.rly lake 
and Condon .lake causes an anoma1Y with relief of only 70 gammas or so. 

· (6) A positive anomaly with mag~etic · relief of 600 gammas 
near the squtmve.~tern end of Norway Lake r;iay.·.be due to a body of 
magnetite~ 

1 
· • ' • • . ; .. 

. ; . 
(7) The small anomaly about a mile northeast of Calabogie is 

apparently due to the presence of magnetite in the hornblende gneiss 
there. 

~8) A rather narrow, oval, nor.th~asterly trending anomaly with 
relief of 800 gammas and maximum intensity of 2,200 gammas occurr:ing in 
hornblende gneiss athwart the boundary between Horton, Admaston, and 
Bagot townships is probably due · to magnetite in the rock • 

.. . -~ ·: (9)" A n'orthwesterly trending oval anomaly about 1 mile long 
with max;i.prum magn~tic . intensity of 2,300 gammas and relief of 800 
gammas, occurs about 1 mile southwest of Payne. As the bedrock there 
is obscured by Pleistocene beds the cause of the anomaly is unknown • 

. i 

ECONOMIC GEOLOGY 

Al th~µgh th~ .. county, of : Re.nfrew, :vd th . an area of 3, 009 
·square miles, has been noted for ma.ny years as the source of a great 
Va.riety of .minerals; many of them rare and representing excellent 
sp~cimen ~terial, ;-~~r(3w ma.p-area has provi~ed rel?-~i~ly little of 
this material. · . . · · . · · ·. . . •. .. 

, , • .I 

. _The mineral o·ccurrences .in the ma.p-area include asbestos, 
clay, copper, corundum, dolomite, feldspar, garnet, gravel and sand, 
g'old, 'graphite,. iron ,{magnetite .. and hematite), .lead, lir.lestone, marl, 
mica, molybdenwn, .n~phe1ine, pyrite, radio~ctiv:e r.rl.perals, . silltlmanite, 
strontiUlll, tourmaline, a~d zinc. Although there a;re many occurrences, 
most of ··~hem a:re too small or too low in grade . to be of any· economic 
importa.n?e• -~ny of. ' them are of iri.terest only to mineral collectors. 

· In spite of the relative unimpoita~ice of most of . the occur­
rences, however, a few of them are of considerable economic significance. 
These ~elude iron, and molybdenum, and const~ctional materials-- stone, 
gravel, sand, and 'clay, which have .(ound steady use on an increasing 
scale since the early days of settl$mcnt of the district. About 46,000 
tons .of magnetite were produced from several deposits between 1883 and 
1901. Exploration by Algoma Ore .Properties Li.r.ri.ted in 1951 revealed a 
magnetite orebody of substantial size, and it seems probable that the 
district )'Till produce iron once again. Many occurrences of molybdenite 
are known," and some 150~000 pounds of this rnneral has been produced 
from nine of them, most of this amount being obtained between 1915 and 
1918. Although some of the occurrences are of fairly good grade, they 
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are ' small and somewhat erratic and probably not commercial in no:r:ma.l 
times. A zinc-bearing area about 4 miles southwest of Renfrew is 
being explored by Cadieux Miries Limited, and Renprior Zinc Mines, 
Limited. Results of this work give some promise of ~ventual pro­
duction of this metal.' All of the small tonnage of celestite 
(strontium) mined in Canada has been obtained from a deposit iri the 
map-area. Graphite. is of widespread occurrence and commercial 
deposits of it may be · found. Al though tourmaline is abundant, 
deposits of the mineral in sizes presently required by industry are 
scarce. A small tonnage of asbestos has been produced from the one 
deposit of this mineral known in the map-area. 

All of. the mineral occurrences known . to the writer in 
Renfrew map-area are described or listed in alphabetical order in 
the following pages of this report. :Except for the few cases in 
which occurrences of certain minerals or elements are placed under 
the names of companies, all are listed alphabetically by tO"W!lShips 
and numerically by concessions and lots. 

ASBESTOS 

Blithfield Township 

Concession IV, Lot 22 

An occurrence of asbestos in lot 22, con. IV, Blithfield 
tp., about 650 feet northwest of the road from Calabogie to Black 
Donald, vras eY...a.mined by Satterly '(9, p. 19) in 1943 and described 
as follows: 

"The workings are on the west side or top of a north-south 
ridge of coarse white crystalline· limestone, which strikes N. 
10°'i1. and dips 35°E. They consist of an open cut, which is 25 
feet long, 10 feet wide, and 12 feet deep, and 130 feet north of 
the open cut a .trench, somewhat overgrcm.n, 45 feet long, 4 feet 
wide, and 4 feet deep, whi9h curves from N. 45° to 65°E. 

"The north "Viall of the open cut is a slip striking N. 50°E. 
and dipping 75os.~. Striations on the wall pitch 25o:E. The face 
of the open cut shows a number of additional slips branching off 
from the main on~, and the limestone· across the entire width of 
the open cut has been crushed and altered to a pale~green rock 
consisting of serpentine, talc, calcite, tremolite and more 
rarely -cblorite. Asbestos and coarse calcite fill the slips. 
On the main slip coarse, white to pale-green or creamy-pink 
calcite forms lenses up to 1 by 2 feet, and white-weathering, 
pale-green, slip-fibre asbestos forms veins from paper-thin 
to 3 inches in width~ The fibres range from 1 to 4 inches 
in length. No cross-fibre· was seen. 

"In the trench a curving slip is e:i..rposed, which contains 
slip-fibre asbestos up to ~ inches in length. The width of 
the asbestos vein is from paper-thin to 2 inches. 

11The occurrence is of no commercial value." 

Hewitt (28, p. 2) mentions that a small tonnage of tremolite 
asbestos, valued at ::;i2,925, was p;roduced . in 1945 .and 1946 by L.H. 
Carsvrell of Renfrew, Ontario, from a deposit in lot 22, con. IV, 
Blithfield tovmship. This production was obtained from the occurrence 
described by Satterlyl. 

1Personal communication from D.F. Hewitt. 
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CLAY 

Altnough no clay is now bejng quarried jn the area, it is 
abundant jn the marine Cha.Iilpla:in beds in the va.lley · of Bonnechere 
River. Much of this clay is· suitable for manufac~ · of cqmmon brick 
and drain tile, and some of it has been used for this p1irpose in the 
past. In addition to its role in manufacturing, the clay forms an 
important part of the valuable farm lands of Bonnechere Valley. 

Horton ToVffisMp 

Concession II; Lot 10 

..... .. ,..r ii"':•. 

As reported by Baker {29), Montgomery-'(30) ~-. and S~tterly 
(9), the Jamieson Li.IJe Company·_;operated a brick and tile plant for 
many years in. lot 10, ·con. ,.,II, H0rton township• . The piant, operated 
orll.y in the summer months, bad an avet~age annual prod:uction of i,000,,000 
brick and 300,000 farm tile. .The clay used in the .plant was obtained 
from two adjacent .pits .averaging. about 10 feet in depth • • On.e of these 
is about 225 feet-wide and 500 feet .. long and the other is about 500 
feet · square. The section of clay quarried has .been.described by 
Montgomery (30) as follows: · 

. . 
"The clay pit has a 12-foot face and consists of 4 feet of 

good red-burning clay overlying 8 feet of clay .which burns to a 
·light-red. Below this ·1s at least 10 feet of puff o~ cream-

. burning clay. 11 - • . , • 

The brick and ·tile · plant burned down iri 1943 and the land 
has since boen sold and used for .other purposes. 

COPPER 

A few occurrences of: chalcop;Yrite, all apparently of minor 
importance, are known in the area. Iri addition to the-.occurrences 
described below small amounts ·of ·· disseminat~d cha.lcopyrite are found 
_in the basic intrusions, being ·pa'rticularly abundant in· 'the body'- north­
west of Martin Corners. 

Admaston TOW!Whip 

Concession XII, Lot 14 

A.vertical shaft _about 5 by _S:feet inside the timbers and 
reported to he 50 feet deep is situated ··an the south slope of a ridge 
in the northern pa.rt of lot 14, con. XII, Admaston township. The 
shaft, now filled with water to with:il\ 15 fee:t of surface, is reported 
to have been sunk for copper. · 

A near•vertical diabase dyke. from 2 to 3 feet wide and 
striking north 75 degrees west is exposed in the shaft. The dyke lies 
in crystalline limestone cut by dykelets and larger masses of coarse­
grained to pegi!latiti..c gronito. Sparse to mode:i:-ate amounts of disseminated 
pyrite occur along the contacts of the dyke. This rai.rieralization is 
most abundant where small offshoots of the dyke cut fractured cryst~lline 
limestone. Fine,..grained. ciystalljne . guartz occ~rs il;l a_ lq.te fracture on 
the south side of the .dyke. No cha.lco~te qr copper stain is visible. 
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Concession XII, Lot 5 

Freeman (7, pp~ 7, 8) mentions a gold occurrence in a 1-foot 
quartz-chalcopyrite vein in lot s, con. XII, Admaston township. This 
is described later under GOLD. 

CORUNIJUM 

Brougham Township 

Concession XV, Lot 9 

A few scattered crystals of brown corundum occur in and 
along the southeastern contact of a narrow band of grey nephe].jne. 
albite gneiss in lot 8, con. XV, Brougham township. The band of 
gneiss strikes north 60 degrees east and dips SO degrees southeast. 
It consiets mainly of albite and biotite with 10 to 20 per cent 
nepheline. It is intruded by numerous dykes and larger irregular 
masses of pink pegma.tite, some of which are syenitic; others granitic~. 
Some of the pegma.tite occurs in the gneiss as narrow bands of pink 
feldspar paralleling the fol~tion. 

The crystals of corundum, although also present in minor 
quantities elsewhere in the band of gne·iss, ~re most abundant at and 
near the contacts of the syenite pegmatite1 ·particularly along the 
narrow bands of pink feldspar parallel with the foliation. Most of 
the crystals are 3/8 inp.h o·r less in' diameter. The largest one seen 
by the writer was ~ :i.nch across and ab'out 2 inches lonf• Satterly 
(9, p. 90) mentions crystals up to 1 inch across and ~ inches long. 

DOLOMITE 

This section has reference only to Grenville dolomite of 
possible value for metallurgical or chemical purposes. None of this 
is being quarried for such uses at present. The Palaeozoic dolomite 
of the map-area; although fairly abundant in the lawer part of the 
Loch Winnooh and possibly some of the other ,outliers, is not described 
here. 

Bagot Townshi;e 

Concession X, Lot ·l8 

Goudge (24, pp •. 178, 179) gives analyses of two samples of 
Grenville dolomite from po:ints just north of the village of Ca.labogie. 
One of these conta.ine.d 41.2? per . cent MgC03 and had a ratio of Ca.O to 
MgO of 1.55 to l~ The other contained 42.87 per cent MgC03 and had a 
ratio of CaO to MgO of l.;'50 ·to l~ These occurrences are not shown on 
the .map accompanying this report. 

Concession XII, Lots 22 and 23 

A band of dolomite striking north 10 degrees east and 
dipping eastward at a low an,gle is sit~ted athwart the boundary 
between lots 22 and 23, con. ·xrI, ·Ba.got tp., about SOO feet west 
·of the road from Cala.bogie .to Shamrock. A few narrow bands of 
biotite-hornblende gneiss occur within the band of dolomite. 
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Blithfield Township 

C~ncession II, Lo~ 18 

So~e wh.ite · crY'sta.lline. d·o1.0mite wns no.ted_ on the· WBst shore 
of Galabogie Lake in lot 18, con. II; · Blithfield tp., during a traverse 
by canoe. N.~thing else is known about thf.S OCCU!'I'f.,nce. 

Horton Township 

'conc'ess'icin IV, Lot 5 (?) 
' 

Goudge (24, pp. ·178, 179) gives an analysis of Grenville 
dolomite in or near lot 5, con. IV, H~rton township. The rock con-

. ta.ins 42.41 per cent MgC03 and has a ratio of. Cao to MgO of. 1.55 to i. 

. McNab Township 

Concession V, Lot 15 

Impure, grey, medium .. grained, crystalline dolomite was noted 
at several points on a trc:i.verse acro.ss lot 15, con. v, McNab township. 
One of these points is about 500 feet southeast of Madawaska River. 

FELDSPAR 

Pegmatite dykes containing large pure llla:Sses -of feldspar 
suitable for quarrying are rare in Renfrew map-area. · None of the 
few such dykes known has been worked in the . past. Some of those 
described in this section, however, may be of commercial interest. 

Admaston Township 

Concession VIII, Lot ~5 

A pink granite-pegmatite dyke occurs about 100 feet ·Bouth 
of the road on the farm of Thomas Martin in lot 25, con. VIII, Admaston 
township. The dyke, striking north 65 degrees east and dipping 
vertically, cuts. hybrid gneiss, which here consists mainly of hornblende­
granite gneiss striking north 55 degrees west and dipping 30 degrees 
sout}1west. · 

. Although the dyke consists mainly- of coarse-grained, pink, 
potassic feldspar and quartz, it also c·ontains some finer . grained 
graphic granite. Its approximate average content is probably 60 to 
70 per cent feldspar and 30 to 40 per cent quartz. One section of the 
dyke 5 feet wide and 12 feet long consists of about 90 per cent feldspar 
in crystals up to 6 inches long. 

Concession IX, Lot 28 

. A pink granite .. pegmatite dyke stands up as a knoll about 
25 feet high at the southwest corner of a field on the farm of Mu-tin 
MqHale in lot 28, con. IX, Adl!la.ston township. The dyke strikes north­
east, is about 100 feet wide, and has an exposed length of 600 feet. 
Its southwestern part cuts gabbro~· but its northeastern ~nd is flanked 
by• fla ~lying Champlain beds. 
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The dyke consists almost entirely of pink pota.ssic feldspar 
and,,wh;ite quartz.. The feldspar constitutes :approximately 60 to 65 

. :P.er . cen:t ,,of the rock and occurs iJ.:>. crystals up to 6 inches . long • 
. Much or the q~~tz, which constitutes almost all of . the remainder of 
the rock, is intimately intergrown with the feldspar • 

.. ':. 
!!:,.,.:::.:. . . . 
Brougham Township 

Concession XIII, Lot 12 

.A dyke ' of pillk pegrnatite occurs in biotite-hornblende.' 
syenite ori the southeastern flank of a hill in lot 12; con. XIII,· 
Brougham township. The dyke is about 50 feet wide, at least 200 
feet long, and strikes north 85 degrees east. It consists mostly of 
pink, pota.ssic feldspar in~ry'Stals from 6 to 12 inches across. Quartz, 
occurring mainly as graphic intergrowths in the feldspar, constitutes 
about 25 per cent of the dyke • 

. !· . . . ···. 
t. -t_\ • 

A nearly flat sheet of dull pinkish red potassic feldspar 
occurs just east of the crest of a hill and 450 feet south of the 
road on wooded land owned by Gordon Ryan in lot 13, con. XIV, B~ougha.m 
township. ~e. sheet lies. in pink, coarse-grained, ·hornblende syenite, 
which ·is itself :pegrna.titic' locally. It is about 6 .feet thick where 
exposed in a ncrth-~triking cliff of the same height for a length ~f 
50. feet along the.hillside. Although most of .the exposeu part o.:f the 
she~t consists ' of feldspar alone, the southern end of it contains a few 
scattered hornblende crystals up to li inches across and 4 inches long. 
The pink syenite host roe.~ .. in'::.th.~ vi(:i~ty of the sheet contains less 
than 10 per cent hornblende over wide areas and is itself a possible 
source of feldspar. 

~·-' 
Concession XV, Lot 9 .. 

.. . Nwnero'Jls."d.ykes and sills of ·pink pegmatite are exposed in 
lot 9, con. ·XV, Brougham township. These are most abundant in a zone 
along the southeastern side of a band of nepheline"albite gneiss. The 
largest body seen is a steeply dipping sill about 15 feet thick and at 
least 250 feet long. · This is col!lposed almost entirely of coarse-grained, 
pink, potassic feldspar,' ··:J,.n some parts of which quartz is graphically 
intergrown~ . Euhedra~ · crystali:i of scapolite as much as 1 inch across 

.and 3 inches :lon~ occur along -~~e walls of another nearby 4-foot sill 
of pink, syenite-pegma.tite -where this cuts a steeply dipping band .of 
hornblende gneiss. · 

GARNET 

. Garnet is abundant and widespread in the map ... area, particularly 
.as'' potjlhyroblasts in the hornblende gneiss and the biotite-garnet para­
. gnei~s • . It also occurs at· and near the cqnta.qts of some of ·the syenite 
intrusions with sedimentary rocks, especially where· the latter contain 
·1:1.me. .In most of ·its . occurrences, however, the garnet is not sufficiently 
abundant to be of econo:Jic interest. 'l;'h_e three occurrences described in 
this section are only of hlineralogical interest so far as known at 
present, but they may indicate favourable prospecting areas for ~conomic 
deposits of garnet. 
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Blithfield Township 

Concession IV, Lot 25 · 

Porphyroblasts of rod garnet are abundant in biotite­
hornblende gneiss in lot 25, con. IV, Blithfield township. They 
are well exposed on and near a hydro-electric power-line 300 feet 
north of a farmhouse and about ! mile south of the east end of Constos 
Lake. Here the gneiss is a fine- to medium-grained, light grey, · 
speckled, well~banded rock in which the gneissosity strikes north 20 
degrees east and dips 40 degrees northwest, Although the average 
garnet content of the rock is probably less than 10 per cent, some 
bands, normally less than a foot wide, contain 20 per cent or more ct£ 
garnet in porphyroblasts up to 6 inches in diameter. Most bands con­
sist mainly of light grey to white feldspar, with Sma.ller amounts of · 
~iotite, hornblende, quartz, and garnet. Some darker bands comprise 

. up to 70 per cent combined biotite and hornblende. 

Brougham Township 

Concession IV, Lot .15 

Biotite-garnet gneiss occurs on ·top of a hill about 11 000 
feet eoutheast of Green Lake in lot 25, con. IV, Brougham township. 
Abundant red garnets j- inch or less in diruneter stand up i inch or 
more on the weathered surface of the gneiss. Although this occurrence 
is not shown as a mineral deposit on the map accompanying this report, 
the rock con~ins 10 per cent or more of garnet over large areas. 

McNab Township 

Concession VII, Lot 19 

Chocolate-brown andradite garnetl occurs at various points 
along the contacts of the Glasgow Station mass of hornblende-biotite 
syenite~ · The andradite constitutes as rauch ns 25 per cent of the con­
tact rock near the southwestern end of the riass in lot 19, con. VII, 
McNab township. Here plagioclase con~titutes 50 per cent or more of 
the rock and is accompanied by garnet and a little zirconl, magnetite, 

1 
Identified by Eugene Poitevin, Chief, Division of Mineralogy, 

Geological Survey of Canada. 

and bright .green, high--calcium amphibole. The rock weathers browniflh 
to purplish grey and is friable, being easily broken into numerous, 
small, equigranular .' grains. Al though a few grains or aggregates of 
grains of garnet up to ! inch across are visible, practically all of the 
garnet occurs in grains 1 millimetre or less in diameter. The garnet­
rich zone strikes north to northeast and is at least 10 feet wide and 
150 feet long. 

GRAVEL AND SAND 

Deposits of gravel and sand are abundant and of widespread 
occurrence in the map-area. They are · valuable" mafuly for local con­
struction and many of them }¥a.ye been and.are being used for this 
purpose. Some of too· main' pits are shown as occurrences on the map 



accompanying this report. ManY-:.ot' these p:i_ts expose gl.acio-fluvial 
material. A few of them are listed here, together with brief notes 
on some of them. 

. .. 
I . ; : ,• • 

Bage;t Township 
. '. 

(1) Con. II~ lot .~.$" - at south side of highway ab~t 2l.miles South­
west o~ BUrnt;Jtown~ Mainly sand. . . 

. "• . 
(2) Con. · VII, l~t 17 - ~t · .. no~~h··:side of .~.hwiy· ab.out 2i ·miles north­

~ eas.t- of Calabogie •. :· Gravel, boulders, '!1-nd sand. 

Horton ··Township 

· (l) Con. v, ·lot 2 .(:McLaren's · g!.~v'.e1 pit) - about. ~ mil~s · e~st of . 
Rentrew and a few hU.ndred feet we at of highway No• .17. · · 
Hatef'iai from this pit was used to build thei Stewartville . 
dam of the Hydro-electric Power Conmdssion of Ontario ~n 
Madawaska River about 6 miles to the southeast. The pit 
is 200 to 450 feet .. wide, tweive hundred feet long, and 
in places has a face 25 feet high. It has been dug into 
a hill of glacial and gl.acio-fluvial materials surrounded 
by .f.ia t--lying Champlain beds. 

. .. 
(~) Con. · VI, .·lot 5 - at south side of road 'about li ·miles east of 

·· ·.. ; .. Mayhew. · M:i.inly" gravel and sand. 
. . :. . . ~ . 

(3) Cons. III arid IV, 10~ ·5 - at north side of No. 17 highway and 

(1) 

track of Canadian National Railway about 1 mi.le southwest 
of' Mayhew. The hill of' glacial and glacio-fluvial material 
here bas been opened up by a large pit served by a spur 
line from the nearby railway. 

McNab To-vmchip .. 

Con. VI, lot 27 (Gillan's gravel pit) - .at west side of No .• 17 .. 
highway about li miles northeast of Goshen. The deltaic 
rnat~rial .e~osed in the pit includes layer.s of boulders 
up . to 18 inches in diameter and 'well-defined beds ·of 
gravel, sand,. and silt, some of which dip as steeply 
as 30 degrees. Mr. Peter Gillan, o:wner of the lan.d.', · 
advises that a ..,,-ell 138 fee·t deep collared about 20 
feet below the highest parts of the deposits :inter-
sected gravel throughout. · . . ~. . .. . . .. .... · ~ .. . . . . .. . ... . . 

(2? Oen. II, lot 17 .- just north of Madawaska River at Bur.nstow.n.. 

GOLD 

. Small amounts of gold have been reported from several 
occurrences in Renfrew mq.p-area, but investigation of these bas 
disclosed no ore. Most of them are in small veins of quartz and 
calcite but some ' occurrences consist of erratic grains of gold in 
granite-pegmatite. 

.. 
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Adrnaston Township 

Concession XII, Lot 3 

... Freema~ (7, p. 7) des~r~bes this occurrence as follows: 

"'Th.i's deposit consists of gold-bearing calcite stringers in 
a 2-fpot sheared zone in medii.un-grained; dark grey, somewhat 
magnetic gabbro. A $3 gold. assay has been reported, but the 
exposure is very small. tr 

Concession XII, Lot 5 

Freeman (7, p. 7) described these occurrences as follows: 

"There are two occurrences. The rock is Grenville limestone 
and grey biotite gneiss,. exposed only in small knolls surrounded 
by drift. The dip is vertical or .neal;'ly so .and the strike is 
about north 10 degrees east. On one knoll of gneiss, 30 feet 
long and 10 feet wide, a pit bas been sunk to a depth of 2o ·feet 
at the intersection of a 1-foot quartz-cbalcopyrite vein and a 
2-inch quartz stringer. The vein st~ikes north 70 .degrees east 
and dips 80 degrees to the south. It bas been followed for only 
60 feet. The stringer is parallel to the strike and dip of the 
gneiss and to the north grades into a narrow pegmatite. The 
ground slopes away from the knoll and is swampy. The vein appears 
to pinch out toward the bottom of the pit and is not disclosed in 
open-cuts along i~s line. of strike• 

"The other deposit on lot 5 is in limestone and is even 
smaller and l.ower in grade. 11 

Horton Town$hip 

Concession V, Lot 3 

Gold is reported to have been discovered by a · Negro 
prospector about 1902 in a small quartz vein on the farm of David 
Carswell in lot 3, con. V, Horton townzhip. The vein lies in coarse­
grained hornblende-feldspar gneiss striking north 20 degrees east and 
dipping 25 degrees southeast. Although the quartz vein itself is only 
4 to 8 inches wide, it lies in an oxidized, mineralized zone of shearing 
up to 3 feet wide. The vein· is-a.bout· 40 feet long, strikes north 10 
degrees west, and dips 7.5 degrees east. Most of the vein is barren of 
ore minerals, but a little disseminated pyrite occurs in it near its 
walls . The latter, exposed in a pit 4 feet wide, 6 feet deep, and 15 
feet long along the vein, are sheared, contain 5 per .cent or so of 
pyrite, and are heavily oxidized in places. Three selected composite 
samples of the best mineralized quartz and wall-rock taken in 1950 
disclosed only tra~es of gold and silverl. 

1 
Assayed by Division of Mineral Dressing and Process 

Metallurgy, Mines Branch, Department of Mines and Technical Surveys, 
Ottawa. 



- 34 ..: 

.·. McNa.b ~owns-hip :. 

·co.noession v, Lot 26 

Gold .is reported to have been discowrOO. by William Harding 
about 1920 in a small quartz vein on the .. .farm of L. w. Curtis in lot 
26, con. 5, McNab township. The vein, e;ipoaed in a single p;j.t about 
4 .feet d(;lep by .5 to .6 feet in dici.meter, .lies in pegmatitic granite. 
It strikes north 45 degrees east,, dips vertically, has .. a :maximum. wi<;lth 
of 7 inches, and was traced for 6 to 10 feet. .A Ve.ry brief and incom­
plete examination disclosed a little disseminated pyrite but no.gold 
in the vein. 

GRAPHITE 

Graphite in Renfrew map-area occurs ·o~ . in 6rystalline 
l:imestone or in 'rocks adjacent to it •. Disseminated flakes of graphite 
t inch or less in diar.ieter are found in this l:ililestone throughout the 
area. The flakes are most numerous in bands or zones, normally. less 
than a foot wide .and parallel with the bedding, in which substantial 
amounts of silicate minerals .also occur.· Calcite, diopside, scapolite, 
tremolite, mica, quartz, and pyrite are commonly faun~ in these graphite. 
rich bands. · · 

. ~ 
Blithfield Townshi,p 

Concession· v, Lot .. ~5 

.An occurrence of graphite in the southwestern part of lot 
25, con. V, Blithfield tp., on the farm o{ J. B;· Scully is described 
by Satterly (9, p. 43) as follows: . 

"The shallow, leaf-filled pit is 12 by 17 feet and from l 
to 3 feet deep. It exposes a flat-lying graphitic gneiss overlain 
by crystalline limestone vtlth an exposed thiclmess of l foot. The 
graphitic gneiss has an exposed thiclmess of from 1 to 2 feet and 
contains graphite flakes from a fortieth to a tenth of an inch 
in width, forming from 1 to 20 per cent'. of the. rock. · i. white 
granite-p~gmatite cuts the gneiss on the riortl'.l. side· of the pit. 11 

Brougham Tovmship . 

Concession VI, Lot 1 

Occurrences of graphite in five pits in the ·northeastern ~ 
part of lot 1, con. VI, Brougha:r.1 tp., are described by Satterly 
(9, p. 46) as follows: · 

"The 5 pits trend in a northwest and southeast direction 
acro~s the strike of the· gneisses. The pits are old, and the 
rock exposures somewhat weathered. The work was done about 
1920(?). The pits are spaced over a length of 90 feet. 

"The country rock is a slightly rusty ga:rnet-biotite 
paragneiss striking N.200E. and dipping 400 to 50° S.E. The 
two south pits show no graphite. The third pit· exposes what 
appears to be a lens of graphite-bearing rock, 8 by 4 by 4 feet 
in dimensions, As little graphite now remains on the walls of 
the pit, it must have been largely removed. 
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. "The fourth pit is 20 fee.t north of the third. A weathered 
graphite-bearing l:ilnestone lens about 4 by 4 feet occurs in the - -
garnet-biotite gneiss. In the fifth pit, which is 15 feet north 
of the third, a band of qrushed graphitic limestone about 3 feet 
wide is present as an-interbed in the 'gneiss. The graphite content 
is very lmv. 

"Although some · ~ry rich graphite-bearing material is present 
on the waste dumps from the pits, it is appa~nt that such material 

· came from deposits that are lenticular in shape and of very limited 
eXtent. 11 • 

Concession VI, Lot 17 

Freeman (7, ·p. 21) describes an occurrence of graphite about 
500 feet south of the west end of Green Lake in lot 17, con. VI, 
Brougham tp., as follows: 

"The country .. rock is partly pure Grenville l:i.Jnestone and 
partly interbedded limestone and mica schist. The rocks strike 
north and d i.p vertically or to the ·~ast. The ore outcrop.s on the 
crest of a . rocky knoll and a shaft lfa.s been sunk on it to a depth 
of 15 feet. The face of a 100-foot adit, driven slightly south of 
east from the west slope, is 40 feet under the collar of. the 
sha·ft ••• · ••• 

"The ore is associated with diopside-bearing rock, formed by 
contact metamorphic action .on .the Grenv:i11e limestone, and with 
quartz-tremolite veins •••.••.••• Quarter inch, circular flakes of 
graphite are scattered throughout both the coarse and fine-grained 
(diopside-bearing) rock, but are especially plentiful where these 
two types of rock come together. · 

"The quartz-tremolite veins are about an inch wide. Some 
parts of them are solid clear quartz and other parts are made up 
of blade-shaped crystals of tremolite, ·one-quarter inch wide and 
one-eight inch thick, extending ·across the vein from side to side 
but with open spaces between the tremolite blades. There are 
only a few flakes of graphite in the quartz but there is a narrow 
selvage of pure flakes on both walls of the veins. 

11 Not much can be seen of the deposit due to the overburden, 
but judging from the few outcrops and the character of the material 
on the dump the deposit is both small and lean. 11 

Cpncession VIII, Lot 6 

Satterly (9, p. 48) describes two small pits put down in 1941 
on a graphite occurrence on the farm of Patrick L. Kennelly, lot 6, 
con VIII, Brougham tp., as follows: 

"The south pit is 5 by 6 feet and 2 feet deep. The north pit, 
which is 20 feet north, is. 6 by 5 feet and 3 feet deep. 

"The .south. pit exposes white gr!lnite-pegmatite containing, in 
accessory amount, prisms of scapolite up to 1 by 8 inches • . On the 
west side of the pit an aggregate of coarse scapolite and dis­
seminated flake graphite has an exposed width of l~ feet. In the 
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floor of the north pit a scapolite-graplute . rock appears to occur 
as a 1-f oot band in decomposed gravelly crystalline limestone. 
The two occurrences may represent one band. The graphite in 
these occurrences is in flakes from a twentieth to a tenth of an 
inch in diameter and .forms between 5 and 10. per cent of the rock. 

· The .showing is of ·no economic value." 

Concession X, Lot 13 

An occurrence of graphite near the west shore of Black lake, 
in lot 131 con. X, Brougham tp., opened up about 19ll, is described by 
Satterly (9, p. 48) as follows: . . 

"The work:ings consist of a pit, 4 by 4 feet and 6 feet deep, 
175 feet west of the lake shore, a caved-in shallow trench 
extending 75 feet west from the lake shore, and two other small 
caved-in shallow workings on a limestomi ridge rising from 2'5 
to 30 feet above the lake level. 

'·'The . pit exposes coarsely crystalline white limestone con-
. taining about ... 1 per cent of disseminated graphite in flakes . .from 
· one-twentieth to three .. twentieths of an inch in diameter. The 
limestone forms a band: 20 feet wide and is bounded on the east 
by a . pegmatite dyke 100 feet wide and .on the west by a pegmatite 
dyke with an exposed width of 10 feet. · ·To the west of· the latter 
is another narrow, low ridge of crysta.lline limestone»oontaining 
a negligible· amount of graphite. To the east of the 100-foot 

··· dyke near the lake the shallow trench exposes deconiposed limestone 
containi.llg 1 per cent graphite. The ·pegma.ti.te- dykes and limestone 
bands strike from N.so to lSoW. The bedding of the limestone dips 
SOOE. 

"Interbe.dded with the graphitic limestone are grey bands 
containing some graphite. These represent carbonaceous shaly 
beds. 

"Th~ graphitic limestone band can be traced for a length 
of 500 feet, where it is cut off by pegmatite. 

"The occurrence is too small and too low-grade to -warrant 
any further development." 

IRON 

Some two dozen deposits of iron~bearing minerals are known 
~ Renfre:w map-area.. Of these, ninetoori are magnetite and five are . 
hematite. A very few contain both minerals. · 

A}1: of the deposits of hematite of ·any substantial .size occur 
on the southeastern side of the White Lake: granite mass in the south­
eastern corner of the map-area. All of them except one are in 
crystalline limestone at considerable distances from other rock types. 
They are considered by some obse:r-vers to be o' ·supergene origin. 

All of the deposits of magnetite· are found to the northwest 
of the VIJhi te Lake granite mass, most of them in, or close.ly associated 
with, the belt of f olia.ted, hornblendic rocks about Calabogie and 
Norway Lakes. All of them are thought to be replacement bodies of 
hypogene origin. 

.. 
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Hematite 

Several ucourrences of hematite are found east of White 
Lake in Bagot and Darling townships. All cf these are in orystalline 
lµnestone and many of them oooupy fault fissures or other fractures. 
Wilson (19, p. 114) points out that deposits of hematite in south­
eastern Ontario are conunon in the Precambrian directly underlying the 
Palaeozoic, or in the Palaeozoic direotly overlying hhe Preoambrian. 
Many of them, inoluding the McNab depcsit about . 11 miles northeast of 
the White Lake ooourrenoess oooupy fissures in the Palaeozoic beds and 
are, therefore, of later.age than these rooks. Both Wilson (19, P• 114) 
and Ingall (31, Po 19) oonolude that the deposits are supergene, the 
iron in them being derived fro~ ferrugir.ous Palaeozoic beds during 
decomposition of the latter.. If the hematite ooourrenoes described in 
this section are of suoh supergene origin~ they probably do .not persist 
to any great -deptho .. 

·~~ot ·Tcwns h i '6 · · · 
~...-.. ...... _.;.&.. 

Concess i o~ I, Lot l 

Ells (4, P• 64) mentions the Robertson mine in lot 1, con. l, 
Bagot tp., and shows an occurrence of iro~ in this location on the map 
accompanying his report. Fr~ohette (32, P• 82) searched for this' 
occurrence but did not find it. 

Darling Township 

Concession X, Lot 23 

Peaoh (10, 
0

Po 3) reports that hematite outcrops on a peninsula 
in White Lake in lot 23, oon. X, Darling tp., where it is disseminated 
through fine-grained limestone adjoining a quartE veinw Frlohette 
(32, P• 83 ),, describes the · .ooourrenoes in t .his vicinity as follows: 

"Following in a dir~ction So35°WJ small veins of hematite are 
found at several points for a distance of 1,400 foet., and also 
a.long the same line on the opposite. side of a small bay of White 
Lake. A sample taken frc;m e. 2 f t; ,. vein at this point gives the 
following analysis:-

Insoluble ...... ~ " q ~. ," o . Ii . ~ 'It" o • •• 9 * • t. ':) •• 

Iron ••......• o I; ••• "' o •• a .. o • e , ~ • • ••• , ••••• 

.Ph.os pho rus • • • I a a C e C ~ e a iJ t: a e 1 c G .e :» I ' • • e 'I • • CJ 

Sulphur ~ e. o "' d • • ~ .... "4. , o " ".:. ... .. a ~.: "' .. .... a 

Conces s ion XI, Le+ 23 

Per oent 

9.,51 
60ol0 

0.127 
c .035" 

A pit 35 ~eet long, 4 to 15 feet wide, and l foot to 6 feet 
deepJ in lot 23, con. XI, Darling tp.~ ~t the eastern border of the 
map-a~ea, exposes a vein of massive blue hematite 5 to 6 feet wide 
striking north 65 degrees west. The host rook is fine-grained 
crystalline limestone, which strikes north .60 degreea east and dips 
steeply to the northwest. Nine other pits nearby are ~n a zone 
striking north 40 degrees east and 175 feet or· more long. One of 
these, 40 feet northeast of the pit described above, is 12 feet long, 
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... 
10 feet wide, and 5 feet deep, and fragments of hema.tite were found on 
the dufupt 1beside it. · ' Peaoh · (10, p. 3) states thB.t this or a nearl;>y . 
vei'Y;· s::i.IitiJ.ar ·occu:rrence :on t~e same lot is exposed at ·1ritervals for a 
distancecor"abbut 1"2 chains along · the strike. Frech6tte (32, Pa 83) ·­
descrioo·ef· tB.is or ' another 09currence on th~ same lot as follows: · 

/;.: i·~ •;i t (i • r ~ 

~· ! 

' . 
"·;' "r11 ." ••• ~~a pit: had been ·sunk about 7 feet into hema.tite, at 
a· point 'Where a . vein . had been enlarged by the c'ross:ing of C!Jl()ther 
6mall.vein. ·~ The ·body at this point is ·about· 3b"i'eet by 35 -,feet~ . 

· · The : vein itself is only 2 feet wide. .An aver~ge sample gives ·the 
· · folloW:ing analysis:- · · · . . .. ;. , . ' ~ .. 

... Per cent 
' 1 I L 

Insoluble ................................. . 
Iron ••••• ~ .••••••••••••••••••••••••••••• 
Phosphorus ••••••••••••••••••·•••••••·••• 
Sulphur••••••••••••••••••••••••••••••••• 

Concession XI, Lot 26 

3.2Q 
62.52 
0.44 
0.004 II 

. -Frechette (32, p. 82) describes the Fahey or Bell mine on 
lot 26, con .. · XI,, Darling tp., about 1,000 feet.east of the sho:re ·:of· ,:. " 
White Lake as follows: 

"A shaft had been sunk into a vein of hema.tite ore to a depth 
of a little over 20 feet, but at the .time of rrry visit was fUll of 
vra.ter. There were also some old trenches across t:P,e vein. These 
were cleared out and several new trenches were dug. 

'": "The ore was exposed in a trench 40 feet .;northeast of the 
shaft, ~hoYdng the . v~in to be 15 feet wide, and in another \ 50 ., 
feet southwest ·of the shaft the vein was ·urtcovered for a "w:Ldth". 
of 10 feet, without touching either wall. Beyond these·two 
trenches the ore could not be reached on account of . the nature 

• ·: • 1of the covering. : !The vein strikes N. 400E. and is almost vertical• 
· Both walls are crystalline limestone, The ore is of unifo~ 
. character, .high in lime and low in silica, sulphur, and phc>'sphorus. 11 

. • ~ ~ . .t . ' .. , ·.,. 

Ells (4, p. 64) reports as follows: • ,. I ' 

"·· ••• this (hematite) also is found at Bellts mines on White 
lake, where both ·the red and black iron dres occur~" ''the value and 
extent ·.of this ·last named deposit has apparent]j- never been 
thoroughly tested.-" . . 

Other Occurrences 

The r.Ja.P accompanying the report by EJJ.s (4) shows other 
oceurre~ces o~ iron in lots 24 and 27, con. XI, and lots 26 and 27, 
con XII., Dnrlillg township. These are ;not well· ident:i.f;ied in his · 
report and are not ;~~oWn on the map accompanying this repo~ • . 

· · · Frechette (32, p. 82) mentions an iron-bearing z~ne abou~ 'it 
miles Southwest of 'the Fahey pit. (It seems probable to the writer .. 
that th'.is zone" is. actually southeast of · the Fahey ptt.) He traced · . 
this ·zone 'for about· a mile along its" gene.ra.l strike' .of. north 23 deigrees 
east to its northernmost exposure, about l,CXX) feet northeast of the 
line between concessions XI and XII on lot 23.. Here he reported a 
banded f erruginous and highly sili.oeous rock exposed on the face of a 

• 
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hill for a width of about 35 feet. In·this were small veins.of hematite~ 
up to 4 inche:s wide. Samples taken 1,soq and 3,oo~ feet fro:rri this point 
along the. strike of the zone to the. southwest contained 60.00 and 54.52 
per ~ent .i!-on respe~tively. The width of the zone at these two points 
was about 30 f e,et. 

M9.gnetite 

Many occurrences of magnetite are known :in Renfrew ma.:p-area. 
Most .of them, including all from which ore has been m:ined in the past, 
are in the ·· Calabogie Lake-Norway .Lake section, where they .are in, or 
closely ·associated with, the belt of foliated hornbler..dio rooks ·there. 

M9.ny of these occurrences have been described at various 
lengths by Ingall (31), Ells (4), Frechette (32), Lindeman (33), 
Lindeman and Bolton ( 34), and Satterly (9). Lindeman made magrieto­
metric surveys in 191l mainly of those that had proC.uoed ore :in the 
past. Dr. M. E •. Wilson of the Geological Survey of Canada examined · 
several of the more important deposits in 1919, and mapped their 
geology on a seal~ of l inch to 200 feet. 

A total production of 46,000 tons of ore .is recorded, this 
hav.i.ng been ·obtained from the old Will~., .eaictweµ, Campbell, Bluff 
Point, and Martel m:ines .between 1883 and 1901. Most of this ore was 
shipped to ·cievelari.d, .Ohio, Rail.nor Forges, Quebec, and Hamilton,, 
Ontariot. · 

·· Little interest was taken in the magnetite occurrences of 
the area in the 50 years · subsequent to 1901. In 1951, however, Algoma . 
Ore l?t'operties Limited of Sault Ste. Marie, .Ontario, acquired control 
of .sevel'al of them and conducted an extensive diamond.drilling campaign 
on one of them. This work disclosed nn orebody containing several 
mi;J.lion tons of low-grade concentrating ore, giving promise that the 
area may produce again soon. 

Most of the magnetite deposits are banded, tabular to 
lenticular replacement bodies of pyrometasomatic type occurring 
along or near contacts between crystalljne Jjjnestone and foliated 
hornblend.ic :vocks. Many of them are in lenses and bands of crystalljne 
l:imestone and calcareous pyribole skarn with:in the hornblendic rocks 
at small distances from the main l:imestone contacts. Some of them 
evidently selectively replaced calcareous bands of meta-sedimentary 
rocks of rila.inly detrital origin • 

.- Most of the ti1agnetite is in disseminated grains, but there 
are all gradations to bands of massive magnetite up to several feet 
thick. It is commonly low .in ·titanimn, phosphorus, and sulphur. . 
About 1 per cent or less of pyrite occurs in the ore, normally as 
disseminated' grains, ·small lenses, bands, and veinlets paralleling 
the banding or foliation of the ore. . 

'It is possible that the -magnetite in the deposits may be 
genetically.related to the late acidic intrusive rocks of the map-area. 
These intrusions, particularly ·the pegmatite and syenite, contain much 
disseminated :magnetite themselves~ 

As the deposits held by Alger.la Ore Properties, L:ilnited are. 
either most important or of most current interest, they are described 
first in the follow:i.ng pages. Foll.ow:ing these, all other deposits are 
described in normal order acoording to the.:l;r- -cad.astral locations. 
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Algoma Ore Properties, Limited 

. La~gely because their attention was drawn to them oy 
magnetic anomalies shown by Lindeman (33) and. by .Lindeman, arid . 
Bolton (34), Algom Ore ' Properties, Limited early .in ·.1951 .:l-Cqu:tr.ed 
control of several magnetite properties in the vicinity of Calabogie. 
The properties now held there by the company are as follows: 
(1) Calabogie (Mam); (2) Williams or Black Bay; and (3) Prospect 
on railway m lot 13, con. I, Blithfield township. 

· Calabogie (Mam) Property 

F.:x:cept for a few small parcels, Algoma Ore Properties 
Limited controls a rectangular block of ground extend.mg northeast 
from Calabogie· Lake along the southeastern side of .M:l.dawaska River 
for about 3-3; miles and extending southeast from ·the river for about 
2 miles to the vicinity of Stones Lake. In this block the company 
holds about twenty-four lots of 200 acres each or about 4,800 acres 
in all. · 

Within the Calabogie property are the follOwing magnetite• 
bearing zones and areas: (a) .campbell-Caldwell ore zonej (b) Bluff 
Pomt; and (c) Martel • 

. . : Cainpbell·Caldwell .Ore· Zo9e. This ore zone, within which 
diamond drilling done in the latter part of 1951 has mdicated the 
existence of· a magnetite oreb.ody of substantial size, is situated 
about a mile east of Calabogie. It lies from 50 to 800 feet north­
west of the road and trends northeasterly sub-parallel with it. The 
zone. is 100 to 400 feet wide, 3,000 feet or more long, and dips to 
the southeast at 40 to 45 degrees. Most of it is in the easterh ha1f 
of lot 16, con• IX;.Bagot tp., near.the southern boundari of the lot. 
Some of it, however, extends southwest into the western half of lot 16, 
con. IX, and northeast into lots 15 and 16, con. VIII. 

The parts of the zone kno'Wn to them; as exposei by numerous 
isolated pits, have been described by Ingall (31), Lindeman (33), 
Lindeman and Bolton (34), and Satterly (9)·. Lindeman made a ma.gneto­
metric survey of the zone in 1911# and it was largely because o! the 
anomaly indicated by his work that Algoma Ore Properties Limited 
undertook further exploration of the zone in 1951. Dr. M. E~ Wilflon 
mapped the geology of the zone and adjacent· rocks on a scale of 1 
inch to 200 feet in 1919. 

From 1882 to about 1901, the zone was explored at various 
times by numerous pits and trenches apd about 15,000 tons of ore were 
shipped from it by different operators. The central and main part of 
the zone, situated in the southern part of the east half' of _lot 16, 
con. IX, was known as the Caldwell or Coe mine. It was awned or 
operated at various times by Mr. Coe, the Hamilton Steel and Iron 
Company, and Mr. T. B. Caldwell of La.nark. Most of its recorded 
production of 101000 tons of ore was derj_\·ed from the Jeanette, 
Toilllll.y R, and T.B. pits, of which the last, with width of 80 feet, 
length of 90 feet, and depth of 60 feet, is the largest of the two 
qozen or so pits and trenches on this section of the property. : 

The northeastern part of the zone, exposed along the boundary 
between lots 16 and 15, con. VIII, was known as the Campbell or No. 4 
mine. The Calabogie Mining Company or the Calabo.gie Iron Coin;pany and 
possibly others shipped a few thousand (probably 5,000 or less) tons 
of ore from this section Df the zone prior to 1902. The open~cut from 
which this ore was obtained is 40 feet wide, 100 feet long, and 55 feet 
deep. The southwestern extension of the zone, in the west half of 
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lot 16, con. IX, is reported by Lindeman (33, p. 14) to show some 
magnetite associated with amphibolites in a shallow pit. 

The rocks enclos:ing and adjacent to the ore zone consist 
ma.inly of hornblende-bearing schists and gneisses. They includ~ horn­
ble~e-biotite schist, qua~biotite~hornblende schist, hornblende­
pyroxene schist, hornblende-feldspar schist, amphibolite, .. and at least 
one 6Q..f oot band of crySta.J.J.jne limestone containing 10 to 30 per cent 
bi.Otite,- trem.olite, pyroxene, serpentine,-and other silicate minerals. 
Other members of the serie.s, particularly those ·nearest the ore zone, 
are calcareous, comprising up to 20 per cent white calcite. The 
hornblende-bearing rocks are in general thinly banded, fine grained, 
and dark gr;ey to grey in colour. The "Whole ·series strikes about north 
55 degrees east and dips to the southeast at 40 to 45 degrees. 

Lenses and bands of crystalline limestone contain:ing tremolite 
and other silicate minerals occur in the hornblende-bearing . schists on · 
'the hanging-wall side of the ore zone. One of these, about 1,000 feet 
southeast of the ore "zone, is about 300 feet wide and a little less 
than }- mile long. · 

On the foot-wall side of the northeastern pa.rt of the ore 
zone and about 750 feet from it is a siJJ. of rneta-gabbro. This sill 
is about 1,700 feet thick, trends northeasterly, and dips to the 
southeast. It is a grey, fine- to mediu:m.-grained, massive rock com­
posed mainly of hornblende, plagiocla.se, and biotite. Toward the 
southwest it grades into pinkish grey, hybrid, gneissic, and schistose 

. . rocks. 

The ore zone itself is r,iarked by its higher content of 
magnetite, chlorite, pyroxene, hornblende, and sulphides. The rock 
types occ-..1.rring in it include chlori te schist, am.phiboli te, pyroxene­
hornblende gneiss, hornblende-plagioclase-scapoli te gneiss, :ma.gneti te­
pyroxene-calci te gneiss, chloritic quartz-biotite-hornblende and 
hornblende-biotite schist, quartz~pyroxene-garnet-epidote schist, and 
pJ.agiocla.se-tourma.l:ine-pyrite schist. Many of these, particularly the 
chlorite- and pyroxene-bearing types, are highly calcareous. The 
magnetite occurs large~y ~s dissemina~ed grains, strings of closely 
spaced grains, and ve~et.s less than 3 inches . ~hick paralleling the 
fol:iation mainly in the chlorite-, hornblende-, and pyroxene-bearing 
rocks. Although some of the magnetite is ·nearly nla.ssive in bands up 
to 2 feet or more thick, most of it found in vei.rilets and bands i's 
fol:iated or pla.ty, with rrumerous seruns ·and irregular masses of chlorite 
or other silicate minerals or ea.lei te up to ~ ·inch ·thick between the 
J..a.mim.e of magnetite. The sulphides; normally.composing less than 1 
per cent of the ore, consist mainly of pyrite, "with lesser pyrrhotite, 
and traces of ehalcopyrite. These occur as disseminated grains and as 
bands and irregular seruns up to 3 .inches wide .in the ore parallel with 
its foliation. A fetw lenses and seams of hematite up to ~ inch thick, 
associated in some places with pyrite, are found. Veinlets of white 
and p:lnk calcite, normally 1 inch or less in width, occur both parallel 
with the foliation of the ore and cutting across it. 

: :·:·::~.:..:.. .. . ·· 'A typical .. section f,l.Cross the ore zone from southeast .to .. ·.:.: 
northwest wiJJ. iJJ.ustrate the various rock.:-nnd ore types occurring in 
and adjacent to it. The banging-wall consists ·mainly of calcareous 
quartz-biotite-hornblende schist containing a :few bands of pyroxene- · 
hornblende gneiss and two bands of silicated crystalline limestone, · 
one of these being ·lS feet and the other 60 :feet thick • . Near the 
hanging..-wall contact, the chlorite content. ;lli.cTeases and so.me bands of 
chlor:i..te sclrl.st containing.~ :per cent of disseminated magnetite 
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occur.. From the hanging-wall inward for 50 feet or so the ore zone 
consists ma.Wy of chlorite schist containing magnetite in disseminated 
form and in near-massive bands up to J,8 .inches thick. It also contains 
some bands· of magnetite-bearing amphibolite, hornblende~pl.agiocalse­
scapolite gneiss, and chloritized rocks of.other types. Between this 
·section and:· the f.oo~wall of the ore . zone ·a.re .. ';1:0 .. fE;iet of a fine-grained, 
·int?.Jnate· ~ture·of black .. ma~tite,..,pale green pyroxene of··the 
di'opside-hedenbergite serie13, and w:\'rl.te. calcite. The immediate ·foot-

. wall rock:.o:t' the ore. zone comprises several feet of calcareaus chlorite 
"schist. . Below ·this is an epidote or ska.rn zone,· 5 feet thick; ·consist­
.ing of yellowish · schist composed niainly of quartz, epidote ,. garnet, 
feldspar, pyroxene, and c.;ilcite. BeloW- this, in turn, is· a 15-foot zone 
consisting of light grey to silvery grey schist composed mainly of 
plagioclase, bright green pyroxene of the diopside-hedenbergite series, 
and reddish brown magnesian tourmaline (dravite). The schist contains 
about 10 per cent pyrite, in disseminated grains and in small stringers 
parallel with the foliation, and small amounts of quartz, apatite, and 
other minerals. It is also reported to have yielded.up to $1.10 a ton 
in gold. 

About 15,000 feet of diamond drilling in 35 holes to maximum 
depth of 1,300 feet was done on the ore zone byAlgoma Ore Properties, 
Limited, in the latter part of 1951. This wo:rk has indicated a body 
of magnetite ore 2,300 feet long and 150 feet wide having an average 
grade of 25 per cent iron. This ore body dips to the southeast at 38 
to 40 degrees down to a depth of 500 feet. A series of d.iamond· drill­
holes to i,ooo fe.et vertiCal depth indicates that the orebody there 
dips at 45 degrees, is 2,JlOO feet long, 115 feet Wide and has an 
average grade of 28 per cent iron. The drilling has established .. that 
the orebody rakes to the northeast at 50 degrees. 

An average analysis of the orebody as lmown to December 1951, 
kindly supplied by Mr. G. S. Gilbert, Field Superintendent of Algoma 
Ore Properties, Ll.mited; is as follows: 

Total iron•••••••••~••••••••••• 
Si02 ·•••••••••••••••••• ~o••• ••• 
C-a.O •.••••••••• D ...... .... . it) ••• t • 0 • 

MgO •• • ••.••• o •••• ,, • ••• • ~. o ~ a • -G '(II •• 

s ••••••••.••••~4#'!)~4t· 9 0ft•9"e)"•••• 
p ····················~··~ ~···· · 
Mn ··················••• •G4#a• •• 
Al203 .•••• .••••••• ·- •• ., t. • ., 0 ••••• 

Ti02 •••••••••••••••co Q~t~ •$•GA• 

002 .•••••••• .•• 0 ••••• - 0 • .fl •• 0 • ' ••• 

Per cent 

26.20 
25.40 
10.15 

8.26 
0.27 
0.21 
0.38 
6.04 
0.37 
1....04 

. . 

A few analyses of some of the higher grade ore from the 
·Campbell-Caldwell ore zone have been selected frora the earlier 
publications and are tabulated below: · 

Fe Si02 Insol. A1203 CaO :rvr.go p s Ti02 

47.86 10.60 
_ .. _. 

4.·27 4.45 6.,90 0 .• 330 0.0-80 0.25 
38.,30 16.10 ... -... 0.233 0.020 ---50.59 . 10.26 4.82 3.33 5.86 0.289 0.012 0.25 
60.91 4.69 . 3.60 1.77 2.83 0.575 0.100 0.10 
58,30 5.47 · 3.68 2,03 ·0.15 . 0.137, trace 
47.81 15,00 3,85 4.86 7;05 0.390 0,015 0.25 
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It seems probable that, in general, .the magnetite repl.a.ced , 
parts of a band or lens of slJ.icated crystalline l:imestone and adjoin­
.ing calcareous ·bands of pyribole skarn and chloritized quartz~b~otite~ 
hornblende schist. Thus, althogh it may be said that existence of 
these bodies of :impure calcareous rocks in part controlled empl.a.cement 
of the orebody, it is uncertain why the ore minerals were introduced 
into these particular bodies of rocks and not into some other sindl.ar 
bodie's elsewhere in the area, As the orebody is only a few hundred 
feet southeast of the contact between the calcareous, pyribole-bearing, 
schistose rocks in which it occurs and bodies of meta-gabbro, hybrid 

· gneiss, and crystalline l:imestone, it is possible that this contact 
exerted a broader and more :important control over its empl.a.cement. 

· · Bluff 'pojnt. This old mine is situated in lot 16, cons. 
X and XI, Bagot tp., near the southwestern end 0f the compan:yts 
Calabogie property. It is near the northern shore of Grassy Bay on 
Ca.labogie lake and about ~ mile south of the v:i.1.lage of Calabogie. .. 
As ~t has .been described. at some length by Ingall (31, p, 55), Lindeman 
(33, p. ll), Lindeman and Bolton (34, pp. 129-130), and Satterly . 
(9, p. 56), and as no new work bas been done on it, the pro~ert1, , will 
not be fully described in this report. Lindeman made a magnetometric 
survey of it in 1911.. This work indicated the existence of several 
small pockets of magnetite in a northeasterly trending zone about 
1,350 feet long. Dr. M. E. WJJ.son mapped the property on a scale ·of 
1 inch to :wo f ~e.t in 1919. 

. 
Lindeman and Bolton (34, p • . 130) describe the history of the 

property as follows: 

"Mining operations were commenced at Bluff Point in 1881, 
but olosed in 1883; resumed in 1886, but agalli_discontinued the 
following yeq,r. . In 1894 a feW shipments of ore were made from 
stock piles to Radnor, Quebec, by the .Canada :Iron Furnace Company. 
The following years a ~ amount of m:iriing .:was done, but since 
1901 ifhe_property has been idle. The total amount of ore shipped 
from Bluff Point and Campbell mines is reported to have been 
about 9 ,.ooo. ·tons." 

The workings on the property are numbered 1 to 5 from South­
west to northeast. They include one incline shaft 300 feet deep, 
another 95 feet deep, some 70 feet of drifting, and several open....cuts. 

· The magnetite occurs in lenses along and near the contact 
between.crystalline limestone and foliated hornblendic rocks. This 
contact str:i]{es northeast and dips to the southeast at 30 to 45 degrees. 
Most of the magnetite apparently occurs in a calcareous pyribole ... 
bearing zone a short distance above the main contact. Rocks and 
mineral's mentioned by the . 'various writers as being found in. this ore 
zone include quartz-biotite· gneiss, chlorite schist, ta.lease schist, 
amphibolite, serpentinized rock veined with carbonate stringers, 
crystalline lime stone, ·hornblende gneiss, magneti t~, horn'Qlende ,. 
se~entine, actino1ite, calcite, quart~,, ~~~radorite, chalcopyrite, 
chl~:r.ite,, talc, sphene, _apatite, pyrite, augite, and sericite • . The 
ore . shipped from the property is reported to have been a compact, 
niedi~grained magnetite with a few seams of chlorite and grains of 
disseminated pyrite. ·Ariaiys.is of an averaee .sample of a shipment of 
ore made by the Canada Iron Furnace cora.pa.ny is reported .by L:indeman 
(33,_ p • . ll) as follows, in. percentages:. 

' 
Fe; 59.50; Si02, 9.10; Al203, 4.80; CaO, ·0.01; P, 0.170; 
and s, 0.160. 

.. 
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Martel. The old Martel or Wilson mine is situated :in lots 
13 and 14, con. x, Bagot tp., about 1* :miles southeast of Calabogie 
village. The work1ngs consist of two pits. No. 1 pit, situated on 
the boundary between ·lots 13 and 14, is SS fee~ long, 30 feet wide, 
and 60 f~et deep, No. 2 pit, about 400 feet east of No. 1, iB 15 feet 
wide, 60 feet long, and about 20 feet deep. · Ingal (31, p. 61) reports 
that about 2,000 tons <?f good magnetite ore +vrere shipped from No. 1 
pit, about half of this being used at the Radl'lor furnace :in Quebec. 
He reports that the orebody was 20 feet thick ··and dipped about 60 
degrees to the southeast.- .·As the waste dump is very small, the ore 
extracted probably c·onsisted mainly of massive magnetite. 

The ore occurs :in dark green to black, fine- to coarse­
grained amphibolite near the southwestern end of the Calabogie syenito 
plug. Ingal notes that quartz, calcite, and pyrite fill the spaces 
between ·some of the larger crystals of hornblende. ·: Jf8 ·a.1so reports 
seams and ~irilets of magnetite in the amphiboli te. Microscopic 
examimftion of one phase of the amphiboli te reported by Ingall showed;· 
it to be compo~ed mainly of hornblende and p1agioclase, some of the 
latter being saussuritized.Apatite and sphene are also common con- . 
stituents. · · · 

A magnetometric survey of the ·property :ma;de by L:indeman 
(33, p, 15) showed a very irregular anomaly and was considered by him 
to give little encouragement for finding any OJ:'.0bq,dy 0£: importance. 
Dr. M. E. Wilson mapped the geology of the Rroperty :in 1919~on a scale 
of 1 :inch to 200 feet. 

W:i.11.iams or Black Bay M:ine 

The WilJiams or Black Bay mine is .situated :in lot 22, con. 
XI, Ba.got tp., about 2. miles northwest of Calabogi~. It has been 

· described by Ingall (.31 p. 64), Lindeman (~3, p. '16), L:indeman and 
Belton (34, .pp. 130-131~, and Satterly (9, p. 57). LµideL1an made a 
magnetometric survey of the property in 1911, and Dr. M. E. Wilson 
mapped the geology in 1919 on a scale of 1 :inch to .200 feet for the 
Geological Survey of Canada. The mine was openeq between 1880 and 
1890, and it is reported that 25,000 tons of ore were shi,Pped from 
it to Cleveland, Ohio. 

Lindeman describes the deposit as follows: 
.•.• ~- - .... , r n·;::: 1· :-.; 

. "The magnetite occurs along the contact of crystalline 
~:!. 'i limeatone and a basic a.uphibolite. The general strike is about 

·· nort~east-southwest, with a di p, judg:ing from the inclination of 
·the workings, of about 40 degrees towards the northwest. The 
~estone forms the footwall, and it is found to the south of 
the working, while the amphi.bolite lies to the north. 

. . . 

'· :"'rho · pribvotl 'J icngth of the deposit in the ma:in work:ing is 
about i40 feet, but towards both ends of the pit, the ore body 
becomes indefinite, •••••• being represented by ar~phibolite con­
ta:ining some disseminated magnetite. The operrcut has a face of 

·about 15 feet, beyond which the ore has been followed dowrnvard in 
several incl:ines along the dip. The depths of these incl:ines are 
reported, by Mr. E. D. Ingall, to vary fron 10 to 80 feet. 11 

A sample ta.ken by Mr. Lindemn from an ore pile gave the 
fallowing analysis: iron, 51. 50 per cent; insoluble, 15. 85 per cent. 
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The main ore zone, throughout which magnetite occurs in 
various amounts, is about 800 .feet' in length. A second magnetite­
bearing zone, about 260 feet long, is found along the same 1:1.mestone­
amphibolite contact at a distance of 675 feet northeast of the main ore 
zone. This second z~ne has been explored by two or three test pits, 
but no ore has been mined from it. The ore mined from the ma.in zone 
is reported to have occurred in a body fro!!l 10 to 20 feet t:pick. Some 
of the. magnetite occurs in crystalline limestone as ribs paraJ.J.eling 
the structure of that rock. Most of it, however, occurs in foliated, 
calcareous, hornblendic rock .adjoining the limestone contact. M:inerals 
reported to occlir in the ore zone include magnetite, pyrite, calcite, 

... ferruginous dolomite, quartz, hornblende, feldspar, and chlorite. 
.. ' 

Lindeinanrs magne-j:;ometric survey shovis tWo anoma.lies, one . 
about 725 feet and the other ·about 270 feet long. He considered that 
tl;le prospects of finding .an orebody of :tmportance were not encouraging. 

Railway Out, · Lot 13, Con. I, Blithfield Township 

An occurrence of titaniferous magnetite m a·rock ... cut beside 
the railway, 3 miles· south of Calabogie arid just south of Calabogie 
Lake, has been described by Frechette (32, p. 86), as follows: 

11 •••••• a vein of: magnetite, dipping .at .35° to the east, is . 
exposed for about 75 ·feet. in length alli:l 8 feet in height, without 
showing the foot-wall. · · · 

. . 
11The face of the rockcut is a little over 50 feet higli, with 

a rising hill to the east. On this hill the magnetic attraction 
is weak; but numerous readirigs 'taken along the edge of the swamp 
to the west of the railway, and in some places as nruch as 200 
feet from it, varied from -17 to -22 degrees. 

11 More readings could not be taken on account of the swamp. 
. ' 

11An average sample of the exposed portion of the. vein gives 
the following analysis: 

Insoluble •••••••••••••••••••••••• 
Iron ••• , .•• ; .•••• · ••••• , .......... ~ 
Phosphorus •• ~•••••••••••••••••••• 
Sulph'l.l!r •••••• • • • ••••••• · •••••• • ••• 

·Titanic acid ••••••••••••••••••••• 

Per cent 

37.40 
38.80 
0.013 . 
0.1?9 ' . . ' . 
4.96 II 

The ma.gnetite is disseminated in a band of hornblende gneiss 
striking north 30 degrees west and dipping 35 degrees northeast,. 
Crystalline limestone outcrops ·along the· ea·ste'rh · edge of the swamp just 

· south of th~, occurrende a'nd prdbabl'y'Uliderlies the band of hornblende 
gneiss in wh±ch the ma.gn~tit~ ·occ'UI's; · As ·some crystalline limestone 
is also exposed at the north ·entl 'cif' ·t'he· swamp, it seems probable that 
the latter is underlain: !!iainly by tltts rock, possibly accompa.Iti.ed by 
calcareous pyribolic bands • . The magnetic attraction.noted there by 
Frechette indicates that these. rocks conta:in ma:gnet~te. 
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Bagot Township' 

Concessions III and r.v~ Lot .22 · 
. . . 

. The map . accompanying the report by Ells ( 4) snows two 
occurrences · pf iron northeast ot' Cbamberla:in Lake in lot 22, cons •. 
III aJ;l<l.IV; Ba~ot township~ , The 'Wl.":i..ter has no f{lrther :infoJ:'l!lB.tion 
on these, ,and. · they·are not shown on th~' map aoccimpanying this report. 

Concessions V and VI, Lo't 23·" .. 

Trenches and pits ~:X:posmg some ma~etite ~bout a mil~ north ... 
east, -o:t;. Norway . Lake, m lot 23 .t con. VI, Bagot "tp., were examined m · .. 
1919. These are found along two westerly trending zones, one about 130 
feet south of the other. Pits have been put down along the southern 
zone for a length 9f 150 feet. · Although most of these did not expose 
bedrock, two of them showed hornblende schist dipping gently southward 
and contain±hg up. to SO .per cent disseninated magnetite across a width 
~ 2 feet, and a few conformal;)le bands of. massi'7El magnetite as :rrrq.ch as 
2 inches thick.- -:- ,pits are found along the northern zone for a length .. 
of 165 feet, but bedrock is not exposed in these. 

· . -~chette · (32; p. 86) .. states 't;bat a magnetomettic 'survey 
was made on parts of lot 23, cons. V and VI, where some prospecting · 
has been done. He concluded that his readings indicated the presence 
of B0'\10ral small .bodies of magnetite . dipping very: slightly to the 
south, .. a,m ~Pa.t the max:iJrrum thickness of the_se bodies was about 6 
feet. 1\nalysis of a composite sample taken_ by him from . various parts 
of the deposits showed 31.02 per cent iron, 37.q8 per c~nt :i.nso~uble, 
0.167 per cent sulphur, a:nd 0.312 per cent phosphorus. . · · 

Concession VI, Lot 28 . 

Frechette (32, p. 86) describes an occurrence of magnetite 
about 1,100 feet southeast of the road in lot 28, con. VI, Ba.got tp. 1 
as follows: 

11 •••••• a pit had been .sunk .to .a .. depth of 18 feet into 
magnetite. The ore is found~:i.n.alterna.ting ... layers of high 
grade magnetite and a gneissic .r.ock .. carJ;'jl'ing mgtletite. It 
dips to the south at about .15q.,., .In tha .. pit .the ore is exposed 
for a thickness of 8 ·feet·, ,.bu_t -- the -f oGtwall was · not uncoverd. 
~~ ••••••• No magnetometric survoy was ma.de. The following 

"'arial:ys:ts.'is from an average 58.L1ple taken in the · pit: . . . 

Iron ••••••••••••••••••••••••••• 
Insoluble •• •:• •• -. •••••...•••••.• 
Phosphorus ••••.•••••• ; ........ ; •• 
Su.lphur • ~ ••••• :. •• ; •••••••••• · •• •· 
Titanic acid . ••• ~- ............... . 

Per .cent 

42.81 
38.00 
0·.006· 
0•068 -
1.37 II 

Satterly (9, p. 52) states that the pit is 10 by 10 feet, 
and that an open-cut 150 feet to the north and facing northeast is 
10 feet wide, 20 feet long, and 10 feet deep. He points out that 
the magnetite occ~s at, and adjacent to, the contact between l:ime­
stone and hornblende gneiss. He reports tba. t r.ia terial on the dump 
beside the pit consists of dark green, fine-grained hornblende gneiss 
containing little to much disseminated mbrnetite, and crystalline 
limestone containing less than 10 per cent magnetite. He observed a 
very little coarse magnetite and some pyrrhotite in the open-cut 
where crysta.1J.j.ne J.ime.stone. oonta.:ining .inclusions of hornblende gneiss 
ia exposed. 

.. 



.. 
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· concession VII, Lot 21 (Culhane Mine) 

The old Culhane mine near the south shore of No!'WC;l.y Lake 
toward its eastern end_, in lot 21, con, VII, Bagot tp,, has .been 
described at considerable length by Ingall (31, p, 62), +,indeman 
(33, p. 15), Lindeman and Bolton (34, p. 126), and Sa~terly (9, p. 52), 
and was mapped on a scale of 1 inch to 200 feet by Dr. M. E. Wilson 
in 1919. Only a .few of its salient features, selected from these 
earlier descriptions, are given here. 

sman irregular lenses and bands of magnetite are. exposed 
in four,workings over a length of 900.feet along and just below the 
contact between crystalline limestone and hornblende gneiss. This 
contact and its associated bodies of magnetite strike north 40 degrees 
east and· dip to the .. northwest at 25 degrees. Most of the magnetite is 
apparently confined to calcareous bands or lepses in the hornblende 
gneiss a short d~stance below the overlying limestone in a zone 10 to 
15 feet thi'Jk • 

No massive magnetite was seen in place or on the dumps 
·beside "the workings, all of the iron.-bearing material consisting of 
grains of ·magnetite disseminated in gneiss and schist or of granular 
aggrega~s of magnetite :with other minerals, such ·as calcite, quartz, 

,· pyro~ene, and actinolite. A little pyrrhotite and pyr;i.te also occur 
in· ''the ore, ~nd Ingall (31, p. 64) reports that some of the pyrite 
forms little veirilets across the trend of the ore. 

Lindeman (33, p. 9) reports that the property was 'opened 
between 1880 and 1890, b~y that no ore was shipped from it. The four 
worldng·s, 'described in order from no.rtheast to southwest, are as 
follows: 

I 

(1) An open-~t about 35 feet long, 10 feet wide, and 6 
feet deep.., From the bottom of this cut a vertical shaft 
was sui;lk·to a depth of 15' feet, and from the bottom of this 
an ;incl:ined ;,.;haft was sunk on the ore zone for another 20 
feet.- Lindeman ( 3~, p. 15) concluded that his-.·magnetometric 
survey of the property indicated this area to be the most 
prom~sing. 

(2) An open-cut 50 feet long, 10 feet wide, and 10 feet 
deep, from the bottom of which an inclined shaft 70 feet 
deep has been sunk on the magnetite-bearing zone. A total 
of 65 ieet of dr:ii'ting is ·said to have been done along the 
zone from the shaft at a . depth of 40 feet. Satterly (9, p. 53) 
reports that the open-cut exposes 8 feet of rock containing 
~bout 50 per cent magnetite. 

(3) An open-cut 50 feet long, from 10 to 20 feet wide, and 
6 feet deep,. 

(4) A test pit 10 feet by 10 feet reported to have been sunk 
to a depth of 12 feet and to have exposed ore in its lower­
most . 3 feet. 

At least two" diamond dr;i.11 ... hqles were put down on the 
occur.r:ence_ Ingall (311 p. 63, cross--section at No,. 2 working) reports 
that one of these holes intersected a 3-f oot rib of ore at a depth of 
about 175 feet down the slope of the ore zone. However, he does not 
consider that the hole was carried far enough to prove much. 
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Concession VII, Lot 22 

An occurrence of .magnetite at the nartheastern end of 
Norway Lake :in lot 22, con. VII, Bagot tp;, is shown on the . · 

.ma.nu.script ·map of Dr. M. E. Wilson and on the map by Ells (4). 
Ne>" description of this oc'currence has been found by the writer. 

Concession IX, Lot 18 
·•.i. 

Frechette (32, pp. 85-86) and ·satterly (9, p. 55) describe 
· occurrences of magnetite :in lot. 18, con. ·r:x:, Bagot tp., about ·a mile 
nor~heast of Qala.bogie and 1,100 feet northwest of the road from 
CaJ.abogie to Springtown. 

The main work:ings consist of a 10- by 10-f oot shaft reported 
to be more than 50 feet deepJ an adjacent open-cut, 15by15 feet, i. 
about 35 feet northwest of the shaft; and a trench 6 feet deep and 6 
feet wide that extends southwest for 50 feet from .near the open,.cut. 

.. The openr-cut exposes white ci'ysta.J.ljne . limestone str;Lking 
.. ·,. no:rtheast and dipping to the southeast at 40 degrees, rn ·this is a 
·: · conformable zone from 2 to 3 feet thick that is heavil.y mineralized 

• 

with magnetite. Although most of the zone consists simply of. magnetite 
disseminated in. crystalline limestone, its upper 6 to 12 inches consists 
of a highly altered, brecciated, serpentinized hornblende rock con­
tain:ing grains of magnetite and hematite.. Some pyrite ·and chlorite 
also occur in the zone. 

Frechette (32, p .. 86) refers to another occurrence as 
follows: 

11About ·one-third of the distance along this lot .(toward the 
so1'l.thwest) another shaft had been sunk. This was examined show:ing 
the ore to be hematite, containing a ·little magnetite. The ore is 
much intermixed with rock, and. is only 2 or 3 ::feet :in thickness. 
The ore is m crystall:ine limestone, underla:in by quartzite and 
fine-grained hornblende schist. 

. "At the · southwest end of this 'lot there are ·also showings 
of magnetite and hematite. 11 

·All of the occurrences mentioned above evidently constitute 
an iron-bearing zone extending southwest t~ CalabO"gie. Disseminated 
magnetite found ·:in a railway cut just north of · Calabogie station may 
represent the western extension of this zone. The cut exposes a band 
of hornblende gneiss from 3 to 8 feet thick dipp:ing to the southeast 
~t 10 degrees in crystalline limestone. The gneiss contains several 
per cent of disseminated magnetite and a little pyrite. Two 6-:inch 
zones, one at the bottom of the band of gneiss and the other 30 
:inches higher, conta:in as nmch as 40 per cent magnetite. 

Concession x, Lot 10 

A manuscript map of Dr. M. E~ Wilson shows an oc,urrence of 
magnetite in lot io., con. x, Ba.got tp., abo-qt i mile west of Virg:in 
Lake. The description of this occurrence has not been 1ocated by the 
'Writer • . 
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Concession X, Lot 23 

Satterly (9, p. 55) describes an occurrence of magnetite 
in lot 23, con.· x, Eag9t tp., about.1~5 feet south of_ the shore and 
near the west end of Norway Lake _as. follows: 

"The (Lerc;;nd) shaft is 10 by .10 feet and 12 feet to. the 
water level~ :. ft was sunk prior to 1890. The size of the waste 
dl.Uilp suggests ' that the shaft may be 50 feet deep. 

. . . . 

"There are no outcrops arouild the shaft. Rock fragments on 
the dump consist of a hornblende-biotite-feldspar gneiss. The 
;iron-bearing material is di~sem:i.nated ~gnetite (50 per cent) in 
bands with strings of calcite grains · or aggregates of calcite and 

' actinolite parallel to the gneissic structure • . Aj>parently the 
magnetite . has rep~ced a limestone band in the gneiss." . , : 

~ . . . 

Concession XI," Lot 18 

Frechette ( 32, p. 85) noted a magnetic d:i,st'UJ:'.ba.nce in lot 
1_8, con. XI, Ba got tp., . in the village of Ca.labo~ie near t:tie ;main 
road"that follows the west shore of Ca.labogie Lake. He concluded · 
that his magnetometric survey .indicated the existence .of magnetite 
in a series of small pock(3ts extending for about 600 feet along _ the 
road and crossing it; · 

Brougham Township 

Concession X, Lot 7 

Lindeman and Bolton (34, p. 125) d~scribe ''a~ occ.urrence of 
magnetite just north of the eastern end of KenneliY Lake in lot 7, 
con. · x, Brougham ~p., as folloW'S: 

. . . 
11 ••••• there are some six-inch seams of granular ma.gp.etite 

in a contact zone .be~~p, ~nitic gnoiss' and.. crystalline lime­
stone. The ore is o~ goOd ,quality, but the quantity is too 
small to be of interest." 

. . · Sa~terly (9, p • .. 5$) '.m~~tions that fragments of rock near a 
boulder-filled pit consist of rn,B.gnetite-rich hornblende gneiss and of 
coarse white calcite with grairis of deep red ' garnet. He also mentions 

. that some .fragments of magnetite-rich hornblende gneiss ·were ploughed 
... up :iii. a · field jus.t south of Kennelly Lake. 

CoIJ.cession ~II~' Lot 22 

· : Some ·work bas been done on a magneti te-pyrrh~ti te . o.ccurrence 
about 1,ooo feet sout:trwest of Blackbird take, in .lot 22; con. XII, 
Brougham township. The main worldngs are in heavy gossan just west of 
a fence on. the gentJ.e so1:J,thern slope of a ridge. They consist of two 
pits and two adjacent sballaw strippihgs. Pit No. l is 8 feet wide, 
10 feet long, and 8 feet .deep, and Pit No. 2 is 8 feet wide, 12 feet 
long, and 15 feet cieep. , .One. s'f!ripping is 20 feet by 20 fe_et; ._the · 
other is 10 feet oy ·so· feet • . Iliree additional shallow strippings are 
found 250 feet north?iest of the above workings. .-One of these is ,l5 
feet in diameter, another is 8 feet wide by 25 feet long, and the . 
third is 7 to 10 feet wide and 50 feet long~ 
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The iron.-bearing rocks, main1y hybrid gneisses with some 
conformable granitic bands, strike north 50 degrees west and dip 
northeast at low to moderate angles. The gneisses, consisting 
mainly of feldspar-hornblende and f'eldspq.r-pyroxene .types, contain 
an average of 75. per cent feldspar. Thefr round.ed and fine- to 
medium-sized grains were .probably derived in part from elastic 
sediments and limestone. They are cut by pink, massive, fine ... and 
ooarse ... gra.:i.ned granite. 

The metallic minerals consist of lightlzy" dis.sem:i.nated to 
nearly massive magnetite and pyrrhotite in. a zone up to 8 feet wide 
and 400 fee.t · or more long. corif'orm:i.ng with the attitude of the enclosing 
gneisses. They are most abundant in a band of feldspar ... pyroxene rock 
containing considerable interstitial residual calcite and probably 
derived, in part at least, .from crystall:l.ne limestone. Some of this 
rock is almost solid garnet. Magnetite is most plentiful. in what 
appear to have been the more limy parts of the original paragneias, 
whereas pyrrhotite is most plentif'u.l in the less limy parts. · Some 
fine .. grained parts, as in Pit No. 2, contain ~o much disseminated 
magnetite that they are almost massi:ve iron ore. Original banding 
is preserved in the pyrrliotite .. rich rock due to preferential. replace­
ment, this feature being well shown in Pit No • . l .where pyrrhotite is 
particularly abundant. Mineralization in .the northwestern strippings . 
is represented almost entirely by P:YTrhotite. Where traced farther 
northwest along strike it gradually decreases in amoUn.t and grades 
into typical rusty pa~gneiss. . 

Concession XIX, L?t 13 (Opeongo Road, Range D South, Lot 25) 

.An occurrence of magnetite about i mile .south ~f Dacre and 
150 feet west of the road, in lot 25, rge. ·D; south of the Opeongo 
Road, Brougham tp., 1s described by Ells (4, p~ 64) and Satterly 
(~, p. 59) • . Ells ·mentions that the deposi~ liad 'recently (1901 or 
slightly earlier) been extensively worked by the Canl7da Furnace 
Company. Satterly describes the occurrenc~ as fo~<?WS: 

11The only working is a circular pit 25 feet in diameter, 
partly :overgrown and filled with water. The depth to the -water 
level is 10 feet, and the ~ter is more than 12 feet deep. 

. . "The walls of the pit \:JXpose a hornblende-plagiocl.ase gneiss 
strik:ing about N.700E. and dipping 45os. Some disseminated 
magnetite, accompanied in some places by pyrite, was observed. 
No mass:ive magnetit~ was found, ?-lthough material on the dump 
indicates that bands of pure magnetite up to 2 inches thick 
occurred. Pink gra.nite-pegmatite was apparently encountered in 
the pit, judging by the fragments present on the dump. 11 

other Occurrences 

Magnetite in grains up to 1 inch across is widely disseminated 
in the body of pink granite-pegmatite in lot 9, con. Xll, Brougham 
township. The magnetite norrnaJ.ly composes less than 5 per cent of the 
rock but constitutes as much as 10 or 15 per cent of it locally. 
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l~Nab Townshl.p 

Concession VIII, Lot 21 

.An "iron ore" pit in lot 21, con. VIII, McNab tp., was 
reported by·Kenneth.GiJJ.an. Investigation in this vicinity disclosed 
two pits, each about 5 feet by 5 feet and 6 feet deep, on the steep 
south:western flank · of the Glasgow Station ·syenite mass. The pits 
expose a 1-f'.oot .. qu.a.rtz vein in a small body of hornblende gneiss 
partly incoJ;"pOrated in the syenite. The gneiss contains a few grains 
of magnetite·, and tlie vein contains a few qolwn:na.;r crystals of an 
unidentifi~~ Q,ark minertl with a submetallic lustre. 

LEAD 

No galena-bearing calcite veins, such as those found in 
other parts of southeastern Ontario, are lmown in Renfrew nap-area. 
One replacement deposit of sphalerite accompanied by a little galena 
is described later under ZINC. · · 

LDvlESTONE 

This section describes only GrenvjlJ.e limestone used.for 
.makiilg l:ime_·for· the building trade. Limestone used as such for 
construction is described under STONE. 

Horton Township 

Concession II, Lot 5· 

The Jamieson Lime Company of Renfrew operates a qwi,rry in 
crystalline limestone in lot 5, .con. II, . Horton tp., 2 miles southeast 
o.f Renfrew.. The limestone is burned at the quarry in two kilns of 
25-tcm daily capacity, and the resulting high-calcium lime is sold to 
the building trade, partly as rock lime and pa~3=-Y crushed to ~ inch 
size. Quarrying was begun here about 1923. Some 2,000 tons of lime 
were produced in 1950. 

Satterly (9, p. 103) describea the property as follows: 

11The quarry faces north:west, is 500 feet long and 250 feet 
wide, and has a face from 25 to 30 feet high. The clean. ,_crystal­
line limestone is a pale blue grey colour and contains minor 
amounts of disseminated phlogopite and graphite in minute flakes. 
The heavy beds strike N.700E. and dip 3oos. Occasional bands or 
inclusions rich in silica~ _and other minerals are present; these 
are discarded in quarrying. Minerals identified include phlogopite, 
muscovite, biotite, pyroxene, vesu'\rianite, and purple fluorspar." 

Goudge .(24, p. 179) gives the two following analyses ·of 
samples representative of the stone used for making lime: 
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Sample 1 Sample 2 

Si02 ----------~~ 1.16 -----~------~--- 1.46 
. Fe203 ·-~·----·:,,._.,__.,..~· 0.26 ----. .--.-----~---- 0.24 

Al203 -.--... ·------ 0.26 ------0..----- 0.18 
. Ca.3(P04)2 --------· · o.06 ---------------- 0.04 
. CaC03 ________ ":'___ 90.57 ---------------- 89.51 " 
. MgC03 _-.:_ ... ___ _. __ _.. ... 

s . . _____ .,. _______ __ 

Ca.0 ---~--~------~ 
MgO ~-------------
cao/Mgo ----------

·1 .?2 ·----------------. . 
· nil ----------------
50. 77 -----~-----~----

3.69 ---~--~---~-----
14:1 --·-------------

Concession II, Lot 9 

8.36 
nil .. 

50 .. 10 
3.98 

13:1 

Parks (35, p. 328) .has described the grey-banded crystalline 
l:Unestone exposed in two. abandoned quarries beside No. 17 highway in 
the north.east corner of lot 9, con. II, Horton township. The quarries 
were operated by J. A. Jamieson of Renfrew first for build:ing and 
monumental stone and later (about 1922) for the making of lime. One 
quarry is 60 feet w:i..de -by: 120 ·feet long and has a 7-foot face. The 
other quarry is 60 feet w:id.e . by 150 feet long and has a 6-foot face. 
The crysta.ll:ine limestone exposed in them strikes north 65 degrees 
west and dips 40 degrees northeast. 

Town ·o:r · Renfrew 

Satterly (9, p. 104) describes abandoned quarries just back 
of the· Roman Catholic Church with:in the town of Renfrew as follows: 

11 They expose banded; blue and grey crystall:tne caicium 
limestone and were operated from 1890 to 1923 by the Jamieson .. 
Lime Company for the making · of lime and, to a lim.:i ted extent, . 
'for building stone. The Roman Catholic church is built of ~tone 
from this quarry. 

• · 11 The two ld.1n.s operated during thi~ period <bad a daily 
ea.pa.city of about 20 tons per day.n 

Parks ( 35, P• 328) ~~tio~s that . a bor0-hole in Renfrew 
shows the thickness bf the . l:i~stone to be 700 feet. The mass · is 

·reported to '· include 10 feet of black mica schist at a depth of 230 
feet. 

other Occurrences 

Because of the occurrence of so much crystalline limestone 
m the map.:.~ea, it seems possible that other bodies high in lime 
exist. In this connection, however, Goudge (24, p. 161) reports as 
follows: 

11 •••••• no Precambrian limestone was observed that is 
sufficiently free from niagnesium carbonate to enable it to be 
classed as calcium limes~; the smallest quantity of magnesium 
carbonate many of the samples being 5 per cent, with the average 
amount being 7. 5 per cent. The magnesium parbona te in these· 
calcium limestones is mostly present in the f or.m of crystals of 
dolomite scattered through the cal.cit-e matr:tx. 11 
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MARL 
. .. 

M:i.rl is being deposited in many of the lakes underlain by 
crysta.l.J.jne limestone in the map-area but, except for one ·occurrence, 
the size of these deposits has not been determined. The blue"green 
colour of the -water in :these lakes is caused by suspension of ~e 
fine-grained particles of calciun_J. carbonate that upon deposition,, · 
form the' deposits ·of niarl. · · ,. 

··· Gou~ge (36) notes as 'follows:-

11M3.rl suitable for making whiting substitute should be white 
or nearly so, ·be nearly free from grit and oJ..a:yey.materi.a.1, and 
have ·a very low content of organic matter. 11 • 

.... 

McNab Townshj,p 

White Lake 

Logan (2, p. ?65) describes a deposit of marl in the northern 
part of 'White Lake, mainly in lots 6, ? , and 8, con. m, McNab tp., 
as follows: 

- 11.In .the lower part of White Lake •••.••• about seven 'hundred 
acres are covered with marl, which was found to have a depth of 
fr.om five to seven feet, and -was cove.red by not more than .two or 
three feet of -water. n 

other Occurrences 

Other lakes underlain mainly by crystalline l:ilnestone and 
containing marl include Colton, Marly, Green, Limestone, Moran, and 
Blackbird Lakes. 

MICA 

. ~- Deposits of mica are scarce in Renfrew map-area, only two 
being described and one other reported. One of the deposits described 

. in this report consists of muscovite in granite-pegmatite. The 
scarcity of deposits of this type may be related to the relatively 
simple composition of the pegrnatites throughout the area. The second 
deposit consists of phlogopite in a band of rusty paragneiss inter­
bedded with crystalline limestone. This deposit is s:i.m:ilar in some 
resp~9ts to ~hose_- in -the Perth area to the. -southeast described by 
Dugas (3?~ · p. 16) and Currie (38, p. ?65). The scarcity of deposits 
of phlogopite may be related to the relative scarcity of metamorphic 
pyroxenite, the principal host rock for this mineral in the mica­
bearing zone east of the map-area noted by Wilson (191 p. ll6) as 
extending north.easterly from the Rideau Lake country in Ontario to 
the Buckingham district in Quebec.. On the other hand, however, it 
should be noted that almost all bodies of metamorphic pyroxenite 
lmcrwp.. j,n ~nfrew map-area contain abundant sulphides, mainly molybdenite, 
pyrite, and py:tThotite, and only comparatively small amounts of phlogopite 
and apatite. In the mica-bearing · zone east of the map-area phlogopite 
and apatite are abundant and su.lphides relati~ scarce. 
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Admaston TO'WI'..Sh:i.E 

oOncession VIII, ·tot .1 

An occurrence of musco'Vite about 2·m:iJ.es northw'est of Ashdad 
on ~d Of Patrick Shannahan ih lot 1, con. VITI Adma.sten tp., was 
vrorked about ·1e22. It is described by. Satte~l.y fo., ·P· 69) as £0:µ.avrs: 

.. 

11.An open eut, 20 by 35 feet and 8 feet deep ••• •••• The 
country rock_ is a garnet-biotite schist, wh;i.c~ strikes N.4SOE. 
and .dips 45CN.w. The open cut exposes a 3-foot crushed sill of 
.muscovi.te-rich pegma.tite. Tl;le books of ·muscovite range from Z 
to 4 :inches in width .. · · None of the mica seen was free of defects 
such as "raling11 at quarter-to ha.li.:.illcli intervals, V-st.ructurea, 
warping,, and uneven splittingo Otherwise the mica is clear and 
unspotted. n 

Brougham To~~ 

·concession IV, Lot 2 

An occurrence ()f phJ.ogopite just north ~ and near the west 
end of Llll.e~tone La~e, in lot 2,· con., IV, Brougham tp., last worked 
about 1931, is reported. to ha.V-e .l?een sold to J. A. Jamieson :in 1943 . 
by P. Quilty. The occur:ren~ is , de'scr-bed by Satterly (9, p. 69) as 
follows: 

"The main working is a trench which trends N.50°E. and is 
55 feet long, 6 feet .ill ayer~ge ~th, and from 3 to 8 feet deep~ 
Three other small pits· nearb-yj now .largely caved !n, may- -ba.'l7e 
exposed small pocH:~ts of ~ea., 

' . 
11 The country ·ro~k is a white crystalline l:imestone ·With 

illterbeds of rusty sandy paragneis's.. The bedding strikes · .,,. ~~ 
N.150 - 300E. and dips 35 E. In the trench the east wall trends 
N.S0 E. and di~s 450 - 550\'l,. It consists of an interbed 'of rusty 
paragneiss, ~feet thiclc, with rr~:;mants of a phl.ogo,Pite vein 

.... ~ . , 

.comppsed of . books from less ~han ,l inch squar~ to as much as 5 
_by 7; inches ill size. From . the openings left the ve:in appears to 
have. be6n from 4 . to 12 J.nche~ wid.e,: the i"iall· of the trench being 
the footwall of the vein. From wmt f'an be:"seen it appears as 

:1 if the vein had not persisted :in the limestone underlying the 

.... • .• i;_ 

.. , 

paragneiss bed. · 

·.. "The phJ.ogopi te, al tho'ligh free : of irlolusions, :is badly 
warped an!i zoned and shows six...rayed patterns (asterisln?). It 
does not ~plit un.ifor.mly ... ". 

. . 
Blaok Donald Creek 

. Ari occurrence of mica on Black· Donald Creek · ill the south­
weste~ corner 1of the ma.p...area was reported in 1949 by -Mr. · J. J. 
M:Uoney -. o.f' Mount -St. Patrick. The occ"Llrrence· has not been e:m.m.ined 

. ·and is not shown . on the map accompa.riying this' rep<)rt. 

MOLYBDENUM 

. "Mo~ the chief ore of molybdenum,· is abundant :in 
Renfrew map...a.rea. At J.east.-~nces are known and 
nine of these have producoo molybdenite. Alth~....reoord.B are 
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incoll:\Plete, it is est:illlated that total production baa been about 
150,000 pounds, moat of this being obtained between 1915 and 1918. 
latest recorded production was· in 1943. · .. 

. . 
.A1J. of the occUITences a.re, so far as lmdwn, small, and 

although some of them are fairly high grade, the molybdenite in them 
is rather erratic in its distribution. The ma.in centres of mineral­
ization and production are as follows: --

(1) Hunt mine, on the contact o.f the body of granite-pegmatite 
just north. of Condon lake in Brougham township. 

(2) Zenith mine; about 1 mile west ·of Hom rake, near the south-­
western em of the Hom lake granite :mass . 

(3) Ross-(i>'Brien mines, about J/3 mile s.outhWeat of Ja~ktar lake, 
Brougha.tn township, :l.n a small area of hybrid and granitic 
.gneisses • 

. The molybdenite is found in . three ma.in types of deposits, 
which are listed here in order of their :llnporta.nce as judged by past 
production: 

(1) Bodies of metamorphic pyroxenite occurring along or near 
contacts be~n cryStallin.e ' l:i.mestone and gra.nite:-gneiss 
or granite-p~grna ti te. · · 

'(2) Sulphide-quartz veinlets paralleling· the foliation :l.n 
granitic and hybrid gneisses. 

(3) Disseminations in granite-pegmatite. 

Of seventeen of the deposits, seven are in pyroxenite, seven 
:in pegrnatite, and three in sulphide-quartz veinlets in gneiss. About 
90 per cent of the molybdenite produced in the map-area bas boon 
derived from deposits :in pyroxeniteo 

. . 
Adma.st'C)Ii 'Township 

Concession IX, Lot 9 (Gorman Prosr:ict) 

The Gorman moJ ybdenite prospect is :in lot 9, con. :a, 
Admaaton tp., 1-f miles northeast of Shamrock and just south of the 
highway from Dacre to Opeongo.. Most of the molybdenite occurs with 
pyrrhotite in a body of coa.rae-gra:ined, dark green pyroxenite situated 
along the contact between a red granite-gneiss am a north.easterly 
trending band of crystall:lne limestone. 

· The depo~it has been described by Eardley-Wilmot ( 39, p. 82) 
as follows: , · 

"The roam work consists of an irregular pit on the south edge 
of the road, about 80 feet long, 12 feet wide, and 6 feet deep, 
with' a 30-foot cross trench at the west end. About 100 yams.to 
the west am 50 feet south of the road there iB anotheJ:> pit 30 
feet by 6 feet and 3 feet deep, from which the richest ore was 
obtained. • • • • • • A few pocketS of high-grade ore were observed, 
but unless very carei'ully selected it is probable that it would 
average under 0,.5 per cent MoS2• 

"The deposit was' discovered about 60 years ago (about 1864), 
when the road was being ma.de,. ••••••••• In 1917, Mr. J. o. Gorman 
gave an option to Mr" A,, J. Gravelle, of ottawa, who w:i.th several 
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others formed the Opeongo Mlll:iJ:.g Syndicate, and under th:i::S . n...'lllle 
shipped to the M:ines B~nah, ~, in November, 1917, 21.72 

. tons o.f O. 38 per cent ore 1 f!om which ll 7 pounds of pure 
molybdenite was recovered. rr . · . 

Concession XIII, Lot 8 

• 

Fardley-Wilmot (39, P• 83) mentions a ·discovery of molybdenite 
during the digging Of a 'Well on the .farm of'M.. P~ Kiley in'the east 
ha.J..f · of lot 81 con. XIII, Admaston township. The mineraJ. w.:i.s ar-socia.ted 
'With heavy Sul.phide minera.J..iza tion. 

~tter:J..y (9, p. 71) describes a 3-foot dyke o.r· sill. of rusty 
... pegma.tite containing a few crushed flakes o£ molybdenite from~ to 1 

inch in 'dia.meter exposed in ·a stripping and test pit, 4 by 4 feet and 
3 feet deep, dug in 1918 just northeast of the· farm..house. He reports 
that .the pegmatite cuts a band of hornblende gneiss containing a 1-.foot 

. . interbed of .crystalline 1imestone strild.rii north: 60 degrees cast and 
dipping ss· degrees . southeast, the country 'rock as a · whole being .-::m.ded 
hybrid gneiss. Freeman (71 p. 12) considered this occul'.T'Eln~e to be 

. worth further investigation. .. . . . . . . . 

Satterly ( 9, ·p. ri) also.-.reports an occurrence. on the farm 
of J. F., Kiley, in the west half of the lot.- Here ' a shaJJ.ow pit Jn 
a rusty, :white pegmatite cutting hybrid gneiss exposes a few sC<J.t+.,ered 
flakes of molybdenite from i to l in~h in: diameter.. : 

other Occurrences 

Two occurrences · listed btit not described bY Freeman 
(7 ~ P• 14), :in lots 15 and 17, con •. XII, A~ston tp., . are not ·.sho'Wn 
on the map accompanying this report. · " 

Bagot Township 

Cqncession I, Lot 29 

An occurrence of molybdenite on the farm of Joe IO..u0k in 
lot 291 coh. I, Ba.got tp., is described · by Satterly ( 9, p. 72), but 
is. not· shown· on the map accompaey:ing this report. T:vro pit's .~ or.:c 16 

: by 18 £ee'l;.r and 7 ·· .feet deep, the . other· 35 by 3:7 feet and 6 to 12 feet 
: deep, were sunk :in· hybrid gneiss 'in 1939-40 by the Buckhorn Mir.dng 

Syndicate, L:i.lnited. The. pits · expose bands of runphiboli~ U~) to 6 feet 
wide associ.8.ted with diopside-phlogopite crystal J jne linestone,· aJ"'..d. 

<- hornblende ~.nd b:)..otite ,'gneisses striking no~ 70 degrees east, d:tpping 
80 degrees . southeast,,- and cut by granite-pegnla.tite. The _bands o.f 
amphibolite ·are mineralized with pyrrhotite, pyrite, and ·a verJ llttle 

. i. mo1ybdoni te. 

?onces~ion IV, Lot 26 ' 

. · '. Satterly. (91 p. 71) mentions an occurrence of mo~enit.ie 
about i mile west of the southwest end of 'Hond Lake, ll1 lo~ 26, con .. 
IV 1 Ba.got tO'WtlShip. A pit 10 to 20 feet wide, 40 feet long, and from 
2 to 7 feet deep, was sunk in 1940 on a band of hybrid gneiss included 
'Within the Hom Lake granite ma.sD. A little pyrite and a few scattered 
flakes of molybdenite ·from i to 1 inch wide occur in a band of pa.le 
gre'en pyroxenite not more than 6 feet thick underly:i.ng a 5 .. foot sill 

,. 
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o:f gran:tte .. pegmatite striking north 35 degrees west and dipping 40 
degrees eouthwest. A smaJJ. pa.toh of crystaJ..J.1ne limestone overll.ee 
t:OO pegma.tite. 

Concession IV, Lot 27 

An occur:ranoe o£ molybdenite mentioned by Satter~ (9,, P• 71) 
in ·~ ~t~st corner of lot 27 ~ cono IV, Ba.got tp., is ·not shown on 
the map ace~ this report<) The work:iJ'l..gs consist ~ a. ·shaft 10 
by 12 feet and 30 feet d.E;lep a:::rl two trenches t.ren.ding northeast, one 
100 feet long and 2 feet wide and the othe:t• 60 feet long and 5 £eet 
wide. Th,e workings are jn an inclusion of hybrid gneiss in the · Hond. 

- Lake granite mass,. They expose limestone.,. hornb,.r::mde gneiss, rusty 
· biotite para.gneiss, and pegma.titeo A fow flakes of molybde;lite are 

. visible in a 2:-mch stringer . of pegma:!ii te cutting t:OO limes~ne~ 
:·.t· .... Freeman (7, pp., 12, 17) reporls that the Canadian Mo~enite 

Company, Limited, shipped 1,520 po•.mds of hand-cobbed ore .from this lot 
in 1916 and. 1917 and that ab6ut 60 pounds of pure molybdenite were 
recovered from this ore,. The propert".r was later acquired by the 

. Eureka Molybdenite Corporation, then by Phoenix Molybdenite 'CorJ>oration, 
tilni~d, and finally by Zenith Molybden.i.t..e Corporation, Limited, its 
present owner. 

Concession IV, Lot, 28, East Hall' 

(Buckhorn Mines, Limited) 

Considc:cuble work has been done on mol~enite occurrences 
on the property of Buckhorn Mines, Limited, :in the east half' of lot 28, 
con. IV, Bagot tawnship. As these occurrenoes have· been described by 
Hornood (40) and Satterly (9, Po 72) 1 a complete descri,ption of them 
is not given here. HorvroOO. mapped the g,,-ology of part o! the property 
in 1940 on a scale of 1 inch to 250 feet, and his map is :tllcluded in 
Satterlyts report. · · 

, Several pits and tr-enches wer-e excava. ted in 1939 and 1940 
and. another pit in the .autunm of, 1942., Sewn djamond dril.J....holes were 
put down in February 1943, and it. is repor~d that this work ind:lca:ted 
a mineralized lens from 'Which 1 9 SOO to:r...s t£ o~'6 averaging about 1 per 
cent molybdenite might be re.:;o'VB!'E'.d. by SO'rl.d.ng., 

_In general, the molybdenite ooc-llI'S--as sparsely scattered 
flakes :in narrow ~de of pyra:xeni te in or 'or.ig· the borders at;' ilortb­
f3a,sterly trending larger bands of biotit..o gru:d .. '3s, hornblende gneiss, 
and crystalline limestone within granite-gneiss, the whole beihg cut 
by dykes and sills of granite-pegmatite containing a lit-tle molybdenite 
:in places.. Much coarse- to fine ... gra:i.r1ed pyrite occurs with tba 
molybdenite in the pyroxenite.. Some masses of pyrite a foot or more 
thick contain .flakes of molybden:i.te from 1 :inch to 3 :inches in d:iameter. 
It ~s reported that a series o.f pyrite-molybden:i.te etr:ingera up to 16 
inches· wide were exposed across a width of 10 feet iii No. 3 pit. 50100 · 
of the gangue minera.J.s. said to occur here are garnet, carbonate 1 . drusy, 
smoky, and amethystine quart.z, and rosettes of specularite. . . 
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Concession TV, Lot 28, West .H":q.f 

(Zenith Molytdenite Corporation, Limited) 

Considerable mo~enite has been produced frcm the property 
of Zenith Molybdenite Corporation, Limited, m the west hal.f of lot· 2a,, 
con. rv, Ba.got tp., about 5 miles eoutlmeet of Renfrew. Ae the property 
ha.a been described in detail by &u-dl.ey-Vf1.J.JDot ( 39, pp. 83-84), Freenan 
(7, pp. 16-20), Horwood (40), artd Satterly (9, pp. 73-75), ~ its 
main features will. be referred to . here. Freeman mapped the surface 
geology by plane-table on a scale of 1 inch to 100 feet in August 1935. 
In the same month he also mapped the geology of the 100-foot ·level o£ 
the in:ine on a scale of l inch to 20 feet. Herwood mapped the surf ace 
geoJ.ogy m 1940 on l inch to 250 feet, and his map is inclUded in 
Satterly•s report. The latter report also contains geological plans 

· of the 100.. and 200-foot levels a.na. ·an east-west vertical eross-aection 
all. on a scale of 1 inoh to 50 feet. 

Mr. WiJJ;jam Warren discovered the molybdenite when digging a 
well · on his farm; and soid the mining rights to S:ix Henry Pellatt :in 
1914. About 8l tons of ore were produced in 1917; from ~s 7, 8<XJ 
pounds of molybdenite .and 472 pounds of flake running 65 per cent 
moly'bdenite were recovered.. ln 1931, about 12 tons of ·are grading 
S per cent molybdenite were ship~d to the Mines Branch at otta:wa for 
teat purposes. The property ms purchased by the Phoenix Mo:cybdenite 
Corporation, Limited; :in 1924• Between then and 1937 this company 
S,a!1k a shaft to a depth of 205 fe~t, and did considerable lateral 
development work from this at depths of 95 and 175 feet. A 100-ton 
mill was erected and ms opercited intermittently from 1934 to 1937. 
During this period a total o£ 8,579 tons of ore was hoiSted and some 
15 to 22 tons of concentrates gradjng 80 to 85 per cent molybdenite 
.were produced. The Zenith Mo~enite Corporation acquired the assets 
of the Phoenix Molybdenite Corpoi'a.tion in 1938. From then ilnt:U 
September 1940, when operations ~ased, 41 800 feet of trenching was 
done as well as some d:L:unond dr:il1ing and development work on the 
175-foot level. 

The m:ine ms operated by Wart:ime Meta.ls Corporation for 
the Government· of Canada from December 1942 to April 1.943. During 
this period, 836 feet of underground d:iamon.d d.rilJ.ing and 874 feet 
of dri:f'ting and crosacutting were completed. Results. of this work 
were disappointing, and only about 400 tons of ore est:ilnated to grade 
a.as per cent molybdenite were produced~ This ore yielded l~ tons 
of mater:ial at the mine, comP<>sed of 221 523 polinds of lump ore grading 
2.77 per cent, 41 355 pounds of fines grading 35.7 per cent, and 2,122 
pounds of flake grading 4.51 per cent molybdenite. All of this was 
shi,pped to the Iacorne concentrator ·m northwestern Quebec where it 
.yielded 2,274 pounds of molybdenite. 

Grey to red gneissic granite of the Hond Lake mass iS the 
moat abundant rock type on the property,. It includes a fe'\"l"ba.nds or 
xen<:>liths of meta.-sed~nta.ry rocks of the Grenville series.. Dykes 
of gran:i.te-pegma.tite up to 375 feet wide cut rocks of both these types. 
Tabular to lens-shaped. bodies of metamorphic pyroxenite are found along 

· or near the contacts between gneissic granite and the included bands of 
meta.-secllinentary rocks. The latter include crystalline limestone, 
biotite gneiss, and some pink and grey, banded hybrid gneiss. 

The most importa.nt · mo~enite-bearing zones occur in the 
py:i:-o:xenite bodies near dykes, sill.a, and irregular masses of pe@Tlatite. 
Satterly (9_, p. 75) notes that the mineralization discovered to date 
is mostly along the contact o.f__pyroxe.nite and hybrid gneiss. The 
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. '· 
... ·mo~enita-bear:ing ·zones· are reJ.ati vely ·short, narrcrvr,. lerit:touJ.ar 

bod:tes striking approximately north and ·dipping "Vert:i.oally to steepl:y · 
west. They range· jn length .from 30 ·to 2:1.0 feet ·a:m in width from 2 
to 5 feet. A typical ore shoot mmed in 204 north dr:i.:ft was 50 feet 

.long and 5 feet wide. 

The molybdenite occurs in the pyro.xenite as disseminated 
fla.kes up to 2. inches across, and . as bunches r secµns, . or band.a, oormoonly . 
8tli1SOO:i.a:~ with irregular. :stringers .Of. pyrite. ·Most 0£ the o~ is 
coinposed of pyroxene, calcite, ·quartz,· pY:i:-i te, and JnOlybden:Lte, : A 
.litt+e disseminated molybdenite also occurs in some o:t\.tb.e granite­
pegma.tite, in the pa.ragneiss ·or h;ybrid: gneiss a:djaoent to contacts 
with pegma.tite or pyroxenite, and in veins up to 4 L'eet wide composed 

.iof. ~:lnk oa1cite, pyroxene, and ·· some .feldspar. · 

. . .. · Minerals reported to occur in the ore incJ.ude py:raxsne o.f 
the di.opsi.d~hedanbergite · ser;Lee; ura.lite, .chlorite, s~rpentine, red 

... ~ oxide, .calcite, quartz, .microcline:, oligoclaSe-a.l.bite, · tou.rmaJ.:lne, 
scapo~te, .. anhydiite, horriblende, biotite, sphene·, ·apatite·,-. garnet, 

· . ~gnetite, niartite, pyrite, pyrrhotite, and mo:cybdenite. . . . . . 

.,.: .. '·::': · ... · "' laJ:lg -. (4:1, P• lM)- r.eports that one of six samp~a· ta.ken during 
an Emlldnation of the property oy the Quebec Smelting and 11.ef:i.n:i.ng 
Corporation shoW6d :radioactivity slightly above o.os R. The other five 
samples gave lowar results. 

,. 

. ) ... 

Concession IV, . Lot 29 

.·. "· (l3ag~t ·Molybdenite Mining Syndicate, Limited) ·. ' ) . . . . ' 

. In 1939 ·or ·194-0, · lot 29, oon •. IV, Bagot :t;p.,,. adj'Oin:ing" and 
no~hwest of.the properties of Zenith Molybdenite Corporation and of 
~c~orn Mines,, L:iJid.ted, was controlled by Bagot Molybdenite M:i:ning 
Syndicate, Limited. · A .pit and a trench 40 'feet long, 4 fee:t Wide, 

· and l f:oot to 4,feet d~ep expose granite-pegmatite and 11Ybr:i4. gneiss • 
. ·A fracture zone from. 2 to 4 inches wide in the pegmatite contains 
·orysta1s of. smoky quartz and coarse-graine(j. pyrite and molybdenite. 

. . 
•• .i'" • .~· • 

~oncession IV, Lot 30 

· Satterly (9, p • . 76) describes eleven trenches and a pit 
excavated by the Buekhorn·Mlitliig-Synd±.cate, Limited, in the northern 
pa.rt of lot 30, con. IV, Bagot toWnship. The work:i.ngs expose inter-· 
bedded cryBta.lline limeeitone, hornblende gneiss, biotite-hornblende 
gneiss, rusty biotite pare.gneiss, and ;:;.:irrow bands of pyro:xenite. A 
littJ.e pyrite and p:Yrrhotite occurs, particularly in the pyra:xenite, 

.but no molybdenite was seen. Some of the crystaJJj,ne limestone conta.:Lns 
radiating· clusters ·of ll,Ctinolite up to .4 inches long. , T!'ui occurrence 
is not shown on ~e map accompa.ny:ing this report. 

Concession v, Lot ll. 

. ._ An occurrence of. molybdenite in lot ll, con. v, Ba.got tp., 
about { miJ;e northeast of. Stones.Lake, is in a zone · of m:Ured rocks 

.. near the western border of the White Lake · grimite mass • . Satter'.cy' 
. (9, p. 76) des~ribes it as ·follows: 

"An olci' te'st ·pit, 10 by 1.0 :f'ee1; and 6 feet deep~ is now 
\ fill.ad with -water. Mater:1a.1. -0n the dump-~ists of a grey 
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biotite granite gneiss containing na.rrcrw pegmatite stringers 
rarely mineralized with flakes of molybdenite an eighth of an 
inch m diameter. Same rusty unm:ineralized quartz and a horn­
blende gne:i,.ss were also seen. The str:ike of the gneissic 
structure is N.200E., with a vertioal dip. 11 

poncession X, Lot 15 

" Eardley-Wilmot (39 1 p. 87) mentions an occurrence of 
molybdenite izi the south haJ.f of lot 15, con. x, Ba.got t~h:i,p. 
Mr. s. Hunter, who put down a pit 20 feet long, 10 feet .wide, and 
8 feet deep, about 1890, is reported to have picked out about l.00 
pounds 0£ pure flake by hand. 

Satterly (9, p. 76) describes the occurrence as follcrws: 

11The pit was put do'Wll m a · medium-grained pink pegmatite 
cut by a rnunber of narrow vuggy i/einlets containing white 
carbona. te, . p~ feldspar crystals, and stumpy black tourmaline 
crystals from a tenth of an mch to 1 mch in ·len.gth. A few 
flakes of molybdenite, from ha.if an inch to 1 inch m width, 
were seen m the pegrna.tite • . Crystalline limestone outcrops just 
northeast o:f the pit, and the veins are therefore m the .pegmatite 
close.to; its contact with the l:imestone. 11 

Concession XII, Lot 28 

(cillm.ne Prospect) 

An ocCUITence of molybdenite just east of Snake lake on the 
farm of . John K. Cu.llla.ne m lot g.s, con. xn, Bagot tp., is mentioned 
by Eardley-Willnot ( 39, p. 87). · Several pits were sunk on. it and about 
200 pounds of picked :flake recovered from it in· l915. Satterly . 
( 9, p. 77) mentions three pits and a shallow open-'cut e.x;posing biotite 
gneiss and several narrow bailds of coarse-grained, pale green to 
medium green mica pyroxenite. Bands of ccy"Stall:i.ne l:i.mef\tone also 
occur; and pmk granite-gneiss is exposed on the ridge west of the 
pits. ·A littJ.e molybdenite m i-inch to 2-mch flakes occurs m the 
py!'Oxen:i.te. A pit near the northeast corner of Snake Lake exposes 
fine-grained pyrrhotite disse:rnina.ted m rusty weathering paragneiss. 

Blithfield Township 

Concession .I, Lot 29 

(Quilty Prospect) 

The Quilty molybdenite prospect is m the west half of lot 
29, con. l, Blithfield tp., a littJ.e less than .i mile· west of Snake 
Lake and about 2 miles northeaat of Constos lake. The property is 
ref'erred to by Eardley-W:i.JJnot (39, p. 87) as follows: 

"In 1917 Mr. Quilty sold, through Mr. Christopher, of 
.Pi ttsbi.irgh.1 500 acres of m.injng. rights to the Schutz, Schremer, 
and · Clyde Company of the same city. Dur:ing the same year they 
shipped .to the Mines Branch, otta.wa, 19 tons of 0.45 per .cent 
ore, from which 120 poun4s- -of' pure molybdem.te· -was re~red." 
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The occurrence is described by Satterly (9, P• 77) as 
follows: 

"The country rock is a white crystaJ.J.jne ~stone intruded 
by a sill-or dyke of pirik granite or granite-:Pegma.tite about 40 
feet wide. The work:ingS consist of 2 pits. The ma.in pit is 50 
by 70 £eet and from io-.to 12 fe·et deep. In it the minera.J..ized 
zone is a pyroxeni te containing dissemllla.ted pyrrhoti te, pyrite, and 
scattered large flakes of molybdenite. Cutting the pyroxenite 
are a . number of stringers, Trhich filJ. vertical joints from a 
quarter of an inch to· haJ.i' an inch in width and are composed of 
coarse pyrite and scattered. fJ..a.kes of molybdenite. The py:rOxenite 
occurs .between the granite-pegmatite and overlying 'pink crystaJ,lille 
limestone. The thickness of the pyroxen:i,.te is about 12 feet." 

_ . · The dip of the hang:i.ng-vrall of the mineralized zone is repc)rted 
.. to va:ry fram 10 to 45 degrees southcast, and in most places it is :o to 

20 degrees. Satterly saw much pyrmotite and pyrite :in the py.romnite 
but very little molybdenite~ ·. 

Freeman (7, p. 12) mentions one quarry and five pita. He· 
~tes that the ore is low in grade, occurring in a flat, heavy­
su1plrlde and pyroxene · contact z,one between red granite and limestone. 

Brougham Township 
.: ... 

. concession XI, Lots 8 and 9 

(~nt Mine) 

The Hunt mine, ci.lso lmawn·as the Belgjan mine and as the 
Renfrew molybdenum mine, has been the largest producer of molybdenite 

. :in . Renfrew ma.p..area. It is situated in lots 8 and 9, c9n. :xr; Brougham 
tp., just north of Condon Lake on the south slope of Mount St~ Patrick, 
about ~ miles aouthweat of the vill.a.ge of Mount St. Patr:1.ck. 

· · The mine has . been described :i.il detail,· first by Wilson 
(5, pp~ 36-41) and later by Eardley-Wilmot (39, pp. 89-94). Freeman 
.(7, PP• 12, 14) gives a brief summary; based ma.inly on Wilsonts 
description, and Satterly (9, p. 79) gives excerpts from the 
deqcriptions of. both Wilson and Ea.rd1eyi-Wilmot. Wils6n (J.9, p. 64) 
refers tO the occurrence as typical ·of· conta.ct-metainorphic mineral 
deposits. A brief sununa.ry of the ma:in po:ints, selected .from these 
earlier descriptions, is given here. 

Shortly after molybdeni:te was ffrst discovered on too farm 
Of Daniel Hunt an option on the property was +..a.ken by some Amer:l.oans 
who shipped a small quantity of ore, then allowed the option to lapse. 
About 19131 a Belg:ian syndicate, operatmg ill Canada under the title 
Algunican .Development Company, purchased the property and did some 
drllling and other development work on it. All this work ceased upon 
the outbreak of World War I. In the. autumn 0~· 1915, the property was 
acquired by Renfrew .Molybdenum Mines, Limited, and this finn operated 
the mine until it ~s finally closed down ili · the autunm of 1918. A 
concentrator of 25 to 30 tons per day ~pacity was erected and operated 
steadily. Total concentrates produced, incluiling hand-picked pure 
flake, amounted to 96,990 pounds, 85 per ·cent of which averaged about 
95 per cent mo~denite. All the . high-grade concerrtrates were sent to 
Paul Girod, or the Societie Elect:rometa.lJ, Ug:ine, France, who 
specified a 95 per cent product. In addition to numerous pit.a and 
trenches, underground work,; almost all done between 1915 and 1918, 
comprised: an mcl.ined ad.it, 170 feet long; two shafts, one 80 feet 
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,. deep and another, No. 2, of unstated depth; l,800 to 2,000 feet of 
dril't:ing and crosscutting on four levels at depths of 40 to 150 feetJ 
two raises; one.winze; and considerable stoping from 20 to 25 feet 

.vdde done along about 400 feet of the dr:U'ts. 

. · The orebodies are typical of contact metaniorphic deposits, 
. occurring :in metamorphic pyroxeni te; which lies ·along contacts between 
. crystalline limestone and granite:..pegmatite. The ma:in mass of the 

· · pegnatite overlies the limestone as a sheet or sill dipping gently 
northWard and outcropping on the hill to the northwest of the mine · 
workings over an area 'l mile wide and l mile long• A sma.lJ.er sill or 
mass· of pegmatite lies in the l:il!lestone about 50 feet · below the ma,.}l! 

· ·siJJ.. The. upper ore zone, occurring along the under side of the upper 
: (ma.in) · body of pegma.tite, bas been traced east and "West along the hill-
.. side by open.outs and strippinge for about 400 ·feet, :aruf has an average 

width· or 6 feet. The molybdenite content of this zone is reported to 
be low. It has been followed down its dip for · 150 feet. The lower ore 
~one, occurr:ing along the upper side of the lower mass ·of pegmatite, is 
.5 to 7 feet thick over its explored length o.r · 400 feet. It is reported 

... ,, :-. ;· ;to be mineraJ..ized throughout, to be of higher grade than the upper ore zone, 
and to have provided most of the m:ine•s production. 

-, 

In most places the ore zones consist ~hiefly of green pyroxene 
(diopside) or of pyrc:i:X:ene B.iid.. seapolite. In fewer places they eonsist 
ma.inJ.Y of pyrite and pyrrhotite. The sulphides tend to occur together 
am., as a result of this, the molybdenite is most abundant where pyrite 
am pyrrhotite are plentifu1. Other minerals reported to occur in the 
ore zones are calcite, microcline, and ·stilbite. 

; It is reported that the mine 'Wa.S clo8'ild down after t.00 great 
d.J::oP ip the price of mo~enite at the end 0£ World W~ I. 

Concessibn XI, Lot 15 

· (Cha.J:Ton Prospect) 

An occurrence of molybdenite in the south half of lot 15, 
. e_on. XI, Brougham tp., said to have been worked between 1910 and 1916 
·PY J. Gha.rron, is described by Satterly (9, pp. 79-80) as follows: . . 

"A number of workings oceur on the hiil slope, the ina.in 
open cut being 450 feet southwest of the creek out.let at the 
south side of Jack.tar lake. 

• f. • '"· • • ~ 

.. 

11The open cut is 30 feet long :in a s.65oW. direction, ·6 to 
10 feet wide, and 10 feet deep. From the open cut a stl-:ipping 
extends 65 feet :in a N.60oW. direction, ending :in a pit 28 feet 
long, 10 feet wide, and 3 feet deep. In the same direction at 
118 feet and 52 feet southwest is a pit 8 by 10 fe'et and 5 feet 
deep. At 188.feet, N.60oW. from the open cut, is another.pit 15 
by 10 feet arid 5 feet' deep, with ~hallow trenching and stnpping 
to the nort.hwest for 50 feet. ... 

"The open cut exposes biotite and hornblende paragn8isses, 
·containing a narrow interbed of l:imestOne, cut by an irregular 

·mass of rusty-weathering granite-pegmatite conta.inilJ.g coarse 
·py!Thotite, some pyri:~l and more rarely flakes of ~te. 
The gneis~s strike N.~oW. and dip 35° to 45°E.". · · 
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. The other workings expose simiJ.ar occurrences. Satterly 
conclude$ that the molybdenite is confined to irregular masses of 
f>egm,atite'th.9.t occur in a contact zone between gneisses and l:ilnes:tone. 
Although the rocks are heavily rust-~ta.ined, little molybdenite is 
visible in them. 

Concession XI, Lot 16 

(Ross Mine) 

The Ross or Morin molybdenite prospect is situated about i 
mile southwest of Jacktar Lak-e in lot 16, con. JCT, Brougham township. 
It has been described by Eardley-Wilmot ( 39, pp. 94-95) and Satterly 
(9, pp. 00-81) and cited by Wilson (5, P• 36; 19, p. 64) as an example 
of the type of deposit in which the molybdenite occurs in Veins o.i' · 
py.rite, pyrrhotite, and. quartz in grarP.te-gneiss. A few of the ma.:l.n 
po:lnts selected from these earlier publications are given here. 

Dr., B. G. Connolly purchased the land from Mr. Austin Morin, 
and about 1914 sold the mining rights to Mr. c. G. Ross of the Aldfield 
Mineral Syndicate. This syndicate did some prospecting work, then gave 
an option to a Belgian Syndicate, which shipped a little ore before 
dropping its option. Molybdemun Limited bought the property from the 
Aldf'ield .Syndicate during World War I and granted an option on it to 
Mr. !". G. Todd of Montreal, The International MoJ..Ybdenum Company 
leased the property for 6 months in 1917. It ~s said that several 
carloads of ore were sh:liPped, some to the Mines Branch, otta.wa, and 
some to the Renfrew concentrator, with ore. from the adjoining property 
of International Molybdenwn Company. In his tabulation, Freeman 
(7, · p. 12) notes that 720 tons of ore were shipped and that about 7 
tons of molybdenite were recovered from this, giv:ing an average grade 
for the ore of about 1 per cent molybdenite. 

· _The workings consist of two pits.. The west pit is 50 feet 
in d:iameter and 20 feet deep. The east pit is 150 feet long, 50 to 
75 feet wide, and 30 feet deep, with a s- by 9-foot shaft 30 feet 
deep at its west end. · 

The pits expose rusty weathering granitic gneisses striking 
northvrest and dipp:Ing northeast at ·about 20 degrees. Narrow veinlets 
containing quartz, pyrite, pyrrhotite, and molybdenite occur in the 
gra~tic gneisses paralleling their foliation. 

Concession XI, Lot 17 

( 0 'Brien Mine) 

The old O'Brien or International mine is situated a little 
less than! m:L1.e southwest~f Jackta.r Lake in lot 17, con. XI, Brougham 
township. It has been described by Eardley-Wilmot (39, pp. 97-98) and 
88.tterly (9, P• 81), and cited as an example by Wilson (5 1 P• 36; 191 

: p • . 64). A brief · Suninarization of these reports f~llows: 

M. J. O'Brien worked the property in 19151 and in the 
following year formed the International Molybdenum Company, Limited, 
to operate it. This company made small shipments of selected ore to 
the Department of Mines, otta.m, and to Or:iJl:i.a. in 1916. The Mount 
Saint Patrick Mol;ybdenite Syndicate acquired the property in 1942, 
did some surface work ori it, and shipped 20 tons of ore to a concen­
trator at Quyon, Quebec. This ore y:i.elded 423 pounds of molybdenite. 
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In October 1942, the 'property was acquired by Major Molzy'bdenite M:lnea, 
Limited, and in Ms.rch a:Od April 1943 this fir.iii had some exploration 
work done under supervision of Mining Research Corporation, Limited. 
This exploration consisted of 11 000 feet.of diamond drill:IJlg in 
eighteen holes and a little suri'ace work. It indicated the occurrence 
of moJ.Ybdenite at sha.JJ.ow depths over an area 75 feet wide and 200 
feet long in the gneiss at the old workings. Possible ore indicated 
by the drilling is said to be 2 OOO tons averaging about l per cent 
mo~ehite. Freeman (71 p. 12~ indicates that & total of. 500 tons 
·of ore was shipped from the property. 

. ' 
The main workings, consisting of three pits and. four shafts 1 

expose banded hybrid gneisses str:ild..ng northwest and dipping northeaat 
a.t 15 to 20 degrees. A little molybdenite,.pyrite, anO,qua.rtz occur 
.in narrow, errat±cauy distributed vein1ets pa.ra.lJ.el.:i.ng the foliation 
of the gneiss. · 

. . 
. Disseminated graphite is reported to occur in crystal.line 

lilllestone in and near a shaft 40 feet deep .situated about .600 feet 
.northwest of the ma.in workings. 

·~ , . .. ,. Concession Xl'I~ Lot 8 

. . An occurrence of molybder;j.te, not plotted on: the map 
f,1.00om.panying this report, · is shown on Dr. 14 E. Wilso.n~s manusoript 

. ,µia.p. It is ·m lot s, con., XII, ·Brougham tp., about. 11 500 .feet north 
. 40 degrees west fran the fire tower on Mount st. Patrick. It :ta 

· shown .as being in erYstalline limestone~ just east of the pegma.tite 
mass with which the ·deposits of the Hunt mine are associated. 

~ncession XII, Lot 18 
.... 

Freeman (7~ p. 12) tabul.B.tes an o'c~n~e ~ mo~enite 
on the O'Brien farm in lot 18, con. XII,. Brougham t.ownsh:iJ;>. · His 
tabulation indiCates the ~stence of two pits along pegma.tite-gnciss­
limestone contracts. ' This occurrence is not shown on the map accampany-

. . ing this report. · . ~. · · 

C~ncession XIII; Lot 13 

Freeman (7, p. 12) mentions many sma.lJ., low-grade occurrences 
o.t mo:cybdenite and a few small pits along ill-defined gneiss-limestone 
contacts on the Maloney farm in lot 13, con • . rm., Brougham township. 
Nothing else is known of · this occurrence, and it is not shown on the 
.ma.P aCQOmPa.nying this report. · · 

. .. 
Concession XIII, Lot 14 

An ~ ot ~-, not lhOllft On tha •P &t»i~ 
ing this report, is plotted on Dr. M. E. Wilson's manuser:tpt ma.p as 
being Jiist east of the road in lo~ 14, co~ .XIII, Brougham township • 

. ' 
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McNab TomishiF 

Concession IV, Lot 19 

Mo~enite occurs 1n a sill of granite-pegma.tite e~sed 
in a snalJ., law cut at the east side of the road 1n lot 19, con. IV, 
McNab tp., about 2 miles northeast of Burnstown. The sill strikes 
approximately north, dips to the east at 35 degrees, is 30 feet or 
more wide, and lies jn fine-grained, pink granite aJ.ong the western 
contact of a band of para.gneiss. The texture of the silJ. varies from. 

'fine to coa~se grained to graphic. The coo.rser gra:ined parts of the 
sm conta:ill several per . cent molybdenite in books up to i · inch by .. 1 · 
:inch by ~ inches. · · : 

J, , 

NEPHELJJIB 

Nepheline is scarce in Renfrew map-area, most of it being 
confined' to the narrow, northea.sterly trending band of nephel:ine­
albite gneiss about~ mile northwest of Guiney Lake oh Mount St. 
Pa trick in Brougham township. As this band has been described in a 
previous section of · tJU.s report under GENERAL GEOLOGY, littJ.e w:UJ. be 
said abou'f; it here. It is well exposed just north 61 the barn on the 
farm of J • .. J. Maloney in lot ll, con. XIV, Broug'ham township. I~s low 
content of nepheline, together with its biotite content, cause it to . 
be of, little ~conomic interest~ · · 

A littJ.e nephel:ine is found in bands norma.J..ly less than 5 
feet wide _ at a few places in the hybrid gneisses in· the westent part 
of the ma.P:..area,. Some nephe1ine occurs in a syenitic body in lot 15, 
con. X, Admaaton tp., about l mile southwest of Colton Lake. 

PYRITE 

·'Py.cite is fairly p.bunda.nt :in the map-area but is nowhere 
known to occttr :in bodies sufficiently large to warrant mining. Its . 
main ~es' 'o:f occurrence are as follows: .. 

·(1) In bod:Le~ .. o.t' metamorphic ~te, accoini;ianied by the 
o~r .sulphides, pyrrhotite and molybdenite. 

'',(2) 

. ..} . . . 
In the foliated hornblendic ·rocks: · (a) disseminated 
(mos.t common) and (b). in narrow ·bands and lenticuJ.ar 
bodies para.ll.eling the foliation of t~ host rock. 

(3) Associated with magnetite in iron-bearing zones occurring 
aJ.ong or near the contact be~en crysta.J.J.ine l:i.mestone 
and :foliated hornblendic rocks. 

(4) "Associated with pyrrhotite, molybdenite, and quartz in 
tiny seams and veinlets locaJ.]zy' parallel:ing the :r·oliation 
in granitic and hybrid gneiss. 

(5) Disseminated, along with pyrrhotite and traces of 
chalcopyrite, in the bodies of basic intrusive rockS. 

Although none of the ·occurrences described below appear to 
be of arry economic value in themselves, they are liated for sake of 
completeness and as possible ind.icators of centres or area.a of sulphide 
and accom.panying mine.ra.lization. 
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Bagot Township 

Concession III, Lot 20 

An occUJ."Tence of pyrite, reported a~ a molybdenite prospect, 
is situated about li- mile·s northeast of'- Springtown iri the west hal.f of 
lot 20, con. III, Ba.got tciwnship. A nearby claim post indicates that 
it was restaked in 1918 by T. Quilty. · · 

The workings consist of two trenches. One of. these iS 25 
feet long, 8 feet 'Wide, and from 3 to 5 feet deep, and trends north. 
The other trench, about 10 feet southwest of the f:irst, is 60 feet 
long, 4 to 15 feet wide, 5 feet deep, and trends northwesterly. An 
area about 40. by 40 feet around the northern part of the second trench 
has been stripped. · 

The rock is granite containing a few scattered xenoliths of 
meta.-sed:i.nientary rocks • . The workings expose pyroxenite1 composed · 
ma.inly of gr0en P:rro:X:ene with smaller quantities of white scapolite~ 
Pyrite, accompanied by a little pyrrhotito1 forms .from 25 to · 70 per 

·-cent · of the py.roxenite and may average 40 to 50 per cent. It occurs 
mainly ih: veil1J..ets and :in :irregular to roti.nded aggregates up to 6 
inches or more wide. In places the pyrite and pyrrhotite enclose 
crystals of .pyroxene. The band or bands of pyroxenite probab:cy strike 
northWest. · ·No molybdenite was seen. . . 

• !.: 

Concession IV, Lot 13 

A very smalJ. occurrence of pyrite ia found about 2 miles 
northeast of Stones lake in lot 131 con. IV, Bagot tawnsh:i,p. A 
trench 8 feet long, 4 feet w:i.de, and 4 feet deep e:x;pose.s a pyrite­
bearing quartz ve:in :in the band of hornblE:mde schist on the western 
contact of the White Lake granite mass. The schist contains sills of 
pink gneissic granite up to 6 inches wide. It ·strikes north 50 degrees 
east and dips to the southeast at 70 degrees. The quartz vein, follow­
ing the foliation of the schist, is 10 to 12 inches wide and was traced 
for a length of 40 -feet. The pyrite, constituting as nmch as 20 per 
cent of the ~:in locally, occurs mainly in~ :na..rrow stringers 
and vefulets w:Lthin... the -quartz. . .. . . 

Concession IX, Lot 5 

· · A Small occurrence of pyrite · is found near the south boundary 
of lot 5, con~ IX, Ba.got tp. 1 about 1 mile southeast of V:irgin (Dempsey) 
lake. It lies about 500 feet west of the main contact of the White 
Lake granite niass in hornblende .schist striking north 10 degrees east 
and 'dipping easterly at 50 degrees. Numerous sills of hornblende 
granite up to 40 feet or more thick paraJJ.el the foliation of the 
schist. · 

An old prospect pit about 7 feet long,- 5 feet wide, and 
7 feet deep exposes a band of rusty, decomposed schist 14 :inches wide 
within a S-foot band of hornblende schist. The rusty band oonta.:ins 
about 50 per ·cent disseminated pyrite, and .is locaJ.iy stained yallow. 

· It is· conformable with the enclosing roc~s. · 
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Concession x, Lot 18 
. . 

The dump beside an overgrown pit :in lot 18, concession x, 
Ba.got tp., about 500 feet north of the railway just north of CaJ..a.bogie 
contains pieces of nearly massive pyrite up to 10 inches across. It 
also shows pieces of hornblende~biotite-quartz schist containing 
disseminated sulphides and magnetite. This occurrence may be on 
the southwestern extension of the iron-bearing zone containing the 
magnetite found 1n lot 18, con. IX, Ba.got township. 

Grattan Townshlp 

Concession I, Lot 3 

A minor occurrence of pyrite, reported as a nickel prospect, 
is situated on the farm of Tom Sammon, about 1~ miles east of 
Balaclava, m lot 3, con. I, Grattan township. There a small sha.JJ.ow 
pit has been excavated m rusty weather:ing, garneti.ferous quartzite 
striking northeast and dipping southeast at about 40 degrees. Con­
siderable pyrite is found in the quartzite, ma.inly as disseminated 
grams but in part as small veinlets or strmgers. The prospect 
consists simply of an especially PYri ti.ferous para.gneiss. 

RADIOACTIVE IDN.ERAL5 

No particular search has been ma.de for radioactive minerals 
in the rilap-a.rea. As only two very minor occurrences of them are known, 
however, it seems probable that they are relatively scarce. Both of 
the known ·occurrences are in dykes or sills of granite-pegma.tite within 
the Hond Lake granite mass. other bodies of pegma.tite within the Hond. 
Lake granite probably contain radioactive minerals as well. 

Horton Township 

Concession III, Lot 1 

An occurre.1ce of radioactive minerals is on land. owned by 
J . s. Demf>sey in lot 1, con. III, Horton tp., about 1 mile southwest 
of Goshen. The radioactive thorium-bearing minerals allanitel and 
uranothoritel are found in very small quantities 1n a northeast-

1 
Identified by H. R. Steacy, Radioactivity Laboratory, 

Geological Survey of Canada. 

trend:ing sill or dyke of pink granite-pegmatite at least 25 feet wide 
and 100 feet long, occurring with:in the Hond Lake granite mass about 
400 feet from its north.western contact. A sample from a shallow pit 
:in the pegmatite showed radioactivity of 011020 per cent U308 equival~nt. 
The alla.nite occurs as dull black to b:rowniGh black bladed forms. The 
uranothorite occurs as vitreous, dark greenish b.la.ck, microscopic 
gra:ins. other minerals occurring :in the .pegmatite are quartz, reddish 
potash reldspar, plagioclase feldspar, magnetite, hematite, and micro­
scopic crystals of apatite, Some of the radioactivity of the sample 
is due to the potash feldspar and apatite. 
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Ba.got Townsh:1..p 

Concession IV, Lot 28 

(Zenith Mine) 

Radioactivity slightly above o.osR1 has .been·reported by 

1 o.osR means o.os per cent U309 equivalent, deterndned by 
.rad~ometti.c test. 

Iang (4l, p. 134) in a sample from the property of Zenith Molybdenite 
Corporation :in lot 28, con. IV, Ba.got tawnsh:l,p. Five other samples 
gave lower results. · 

F1oat 

. Mr. Jack Mask o! Renf:rew reports having detected radio-
activity in 1949 in a piece of noat· on the farm of Jolm Nadobney in 
lot 7' ·con. n, Adma.ston township. The .float is reported to be a 
specimen of red rock about 18 inches square., A sample from it tested . 
:in ottawa is said to have shown radioactivity of 1.25 per cent U309 
equivalent. · 

SILLIMANITE 

· An occurrence of silJ.illlanite, of mineralogical interest only, 
is shown on the map accompanying this report about 1 mile nort.heast o£ 
the v:illage o:f Mount St. Pa.trick .in lot 6, con. XIV, Admaston township. 
It is described UD:der Paragi;eiss in_ the GENERAL GEOLOGY section of this 
report. .· 

STONE 

This section deals only with stone used as such for con­
struction purposes, mainly for building stone and road metal. Although 
many quarries, most of them smaJ.J. and for local use only, have been 
opened up :in the map~area, none of these is being operated at present. 
As moat of .these quarries have been described by Satterly (9, pp. 99-104), 
they are s:i.mPly listed here·· and shown on the accCllllpanying map. A 

. little inf orma. tion · is given for three o:f them. Beds .of massive, brown 
weathering dolomite .and .dolomitic limestone u,P tO 18 inches thick seen 
m lots 25 and '26, cons. XI and XII, Mc Nab tp., may be o:f interest for 
building purposes. Of the twelve occurrences lis~d below, seven are 
Precambri.8.n rocks and five are Palaeozoic rocks. Five of thEi Precambria.n 
occurrences are crystalline limestone, one is granite; and one is 
hornblende .gneiss., · 

Precambrian 

· (1) Adroa.ston townsm.,p, lot 8, con. XI - ~ mile south.east of Shamrock. 
1&1.ssive, pink granite e.xpoaed in shall.ow cut at side of 
road. 

(2) Bagot ~h:i,p, l<?t 29, con. VIII - · li miles north o:f Asbdad. 
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(3) Horton township: 

(a) Lot 16, con. I - 1 mile northvrest of Renfrew. 

(b) Lot 14, con. II - i- mile north of Renfrew. 

( c) Lot 13, con. III - l! miles northeast o£ Renfrew. 
It is thought to be from this vicinity that Bruce 
(42, p .. 133) described reddish brown magnesian tounna.line. 

(d) Lot 14, coz:i. III - l~ miles northeast of Renfrew. 

(e) Lot 6,-con. VII - 2imilee northea.st of Mayhew • 
. Varicoloured crystalline l:i.lllastone outcropping along 
base of a bluff at north .side of Bonnechere River. Not 
shOw:n on map. 

Palaeozoic 

'Cl) Adma.aton tdwnship, lot 4, con. XI - 3 miles northvreat ~ Aahdad. 

(2) Bagot township: 

(a) Lot 27, con. IX .. -! m:U0 southwest of Ashdad. 

(d) Lot 14, con. XI - t mile southeast of Barryvale. · 

(3) Bromley township, lot 1, co~ VIII - ~ mile northeast of Douglas 
railway station. 

(4) McNa.b township, lot 25, con. XI - l! miles northeast of Looh 
Winn.ooh. 

STRONTIUM 

The :Only depo~i~ of ceiestite known in the map-area occurs 
in lot 7, con. X, Bagot tp~, about -ft mile south of Virgin or Dempsey 
Lake and 4 miles southeast of Ca.labogie. It has been described by 
Frechette (32, p. 88), Spence ' (43, pp. 77-84), Wilson (5, pp. 43-44), 
and Satterly (9, pp; lll-113). According to Spence it is the largest 

.celestite occurrence of possible economic import..s.nce known in Canada. 
Except for small amounts obtained during sampl:L.'1.g of other occurrences 
all of the 250 tons or so of celestite mined in Canada has been from 
this deposit. 

The deposit is reported to have been discovered about 1888 
by Walter YuilJ.. It was fll-st opened in 1918, when J. E. Wilder 
mined 200 tons from an open-cut and later built a grinding plant. 
One ton of ore was shipped to the Mines Branch at Ottawa at that time 
for concentration tests. The property lay idle from 1920 to 1941, 
when A. E. Fletcher leased it for a few months, pumped out the open­
cut and shipped 27 tons of ore, ma.in]j from the ·Old sto~pilea. The 
present owner is reported to be the J. R. Stewart estate of Renfrew. 

The ma.in world.ng, or Pit No. 1, consists -of an open-cut 70 
feet long, 60 feet wide, and 5 to 25 feet deep on the northern slope 
of an east-trending ridge of crysta.J.J.jne limestone. Pit No. 2, 120 
feet northeast of the open-cut, is 10 feet long, 4 feet wide, and 2 
feet deep. Pit No. 3 consists of an open,-cut 40 feet .long., 10 feet 
wide, and 8 feet deep, about 140 feet sout.hwest of Pit No. l. :Pit No. 4 
is a sme.ll., sha.J..J..aw opening 175 feet south 25 degrees- west of Pit No. 3. 
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Pit No. 51 about 825 feet nort.hwest of pit No. 1, is 9 feet long, 4 
feet wide, and 4 feet deep. · · 

. Five occurrences of celestite are ·known within a north­
westerly trending area 500 feet wide by 1 1000 feet long. Four of the 
occurrences, mcluding that m the main open ... cut ·(Pit No. 1),. are at 
the southeastern end of this area. 

The celestite oeours in three zones of fault brecc:ia in 
white to ·pink c:rysta.lline l:imestone, whic~ has been do1omitized :in and 
near the zones of brecc:iation. The zones strike from north 10 to 50 
degrees east and dip to the southeast at from 40 to 60 degrees. The 
celestite, which conta.:ins about 15 per cent of barium sulphate and:, 
therefore, is more properly classified as ba.rjrtocelestite, has two 
ma.:ln modes of occUITence in the breccia zones; namely: (a) in short, 
lenticular, vein-like masses from 3 to 6 feet long and .from l to 2 
feet wide, and (b) as a matrix enclosing and cementing the brecc:ia 

' .fragoents of dolomitized limestone. Spence points out that the ve:in-
1.ike material, constituting possibly 30 per cent of the total celestite 
in the deposit, can be recovered by hand cobbing, whereas the mater:ial 
occurring as matrix, comprising the rema.in:ing 70 per cent, is so mixed 
with dolomitized l:ilnestone that it nru.st be milled to separate and 
recover the celestite. 

. The celestite occurs ma.inl.y as white, opaque, radiating 
masses and as radiating clusters of euhedral Qrystals. The ore is 
reported to have a specific gravity of 3.99. 

The Ilia.in open-Cut (Pit No. 1), from 'Which almost all pro­
duction has been obtained, exposes a breccj.a zone in which most of 
the celestite occurs cementing the b:reccia .fragments and a smaller 
amount occurs :in vein-like masses. The zone is about 15 f'eet wide, · ::. 
is exposed for length of 70 feet and depth of 5 to 25 feet, strikes 
.north 50 degrees east,· and dips to the southeast at 60 degrees. 
Wilson ~stima.tes tbat the mass of celestite-Qeri.ring rock exposed iri 
this zone. averages about 30 per cent celestite. The deposit appa.rentJ.y 
pinches out at or near the. erlremities of the open-cut and thus appears 
to-occur in an isolated mass. A b:reccia zone is exposed in Pit No • . 2, 
however, 120 feet northeast of the open-cut and·on the strike of the 
zone in the .open.-cut. It is possible that other celestite-bea.r:i.ng • 
lenses occur at other points in this and other zones of brecciation. 
It is reported that a 60-f oot vertical diamond drill ... hole in the 
banging-waJ.J. of the majn deposit cut 14 feet of mixed celestite and 
dolomite at a depth of 40 feet. . This intersection is said to include 
bands of celestite from 2 to 3 feet thick~ · . . . . 

: . The second zone, exposed in Pit No. · 3 and possibly in Pit 
No. 4 about 175 feet to the southwest, consists of ·a preccia zone up 
to 3 feet wide, with an exposed length of 25 feet, strild.ng north 30 
degrees east and dipping southeast at about 60 degrees. This zone 
contains masses of pure celestite up to 4 inches .wide • 

. _ The third zone, e:x;posed in Pit No. 5 about 825 feet northwest 
of .Pit No. 1, consists of a celestJ.te-bea.r~brecc.ia zone 1 foot wide 
str:ik:i.ng north J.O degrees east arrl dipping 40 degrees e{lst. 
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TOURMALINE 

Tourma.l:ine is abundant and of widespread occurrence in 
Renfrew map-area. Although it is found in a few places in crystals 
large enough for cozmnerc:ial requirements, most of it occurs in · sma.ll 
grains and in crystals less than -:f inch in diameter and 1 inch long. 

The tourmaline is of two types, each having its own typical. 
aIXl distinct mod~ of occurrence, as follows: 

(1) Ordinary tourmaline - black, euhedral to aubhedral. 
grains, most coI!llll.On in gra.n:l:te-pegma.tite a.n::l pegma.titic 
granite. 

(2) Ms.gnesia.n tourmaline (dravite) - small, reddish brown 
a.nhedral grains and button-shaped crystals, most 
common in skarn and calcareous contact metamorphic 
zones. 

Al though the ordinary tourma.Jjne is found at lrundreds of 
places, only two occurrences of the magnesian tourmaline are known, · 
possibly because it has been mistaken for garnet in some cases. 

Adma.ston TavmshiJ? 

Concession IV, Lot 6 

A northerly trend.ing m9.ss of pink granite-pegmatite in lot 
6, con. IV, Adma.ston tp., abouti mile southeast of Opeongo, conta.:ins 
an llllUsual.ly large amount of black tourmaline.. The mineral, con­
stituting from 5 to 15 per cent of the rock, occurs as subhedra.l 
grains and as euhed.rel. crystals from very SIIlClll nizes to at least i 
inch by 2 inches. 'Micro.scopic examination shaws that many of the 
crystals a.re zoned. Most of the remainder of the rock is composed 
of quartz, muscovite, and pink potash feldspar. · 

Concession IV, Lot 7 

The body of gneissic granite found m lot 71 con. Dl, 
Admaston tp•, about ! mile east of Opeongo 1 contains numerous dykes 
and sills of pink granite .. pegmatite about 2 feet wide. M:l.ny of these 
dykes and siJJ.s contain 10 per cent or so of black tourmaline in 
grains and euhedral crystals. 

Ba.got Township 

Concession IV, Lot 19 

A minor occurrence of tourmaline is found on the north aide 
of the road about t mile north.east of Springtown, in lot 19, con. rv, 
Ba.got township. Euhedral crystals of black tourmaJ.ine up to li mches 
wide by 4 inches long are abundant in veinlets of quartz and dykelets 
of pegmatite in a body of massive to gneissic diorite, which has not 
been differentiated from ' the Hornblendic Foliated Rocks on the map 
aeoom:pa.nym.g this report. The veinl.ets and dykelets are few and 
sea ttered and are .commonly l.eaa-than 6 inches thick. 
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Concession x, Lot 15 

. Poitevin. (44, P~ 18) mentions crystals of tourmaline 
t..ollected by Dr. M. E. Wilson in lot is; con. x,. Bagot township.;·. 
Somo blick, prismatic crystals from microscopic sizes to 1 cent:imetI'f' 
J:ong occur iii crystalline ·limestone at the :ilnrJ.ediate contact with a· 
granite dyke. 

Concession X, Lot 16 

· · ~gnesia.n tourma.l:ine (d.ravite) is found in the fOC"~Yra.11 
of the Campbell-Caldwell magnetite orebody of ·Algoma. Ore Properties 
Limited :in lot 16, con. X, Bagot township. It occurs :in a 15-foct 
band of grey; plagioclase-tourma.line-pyrite schist lying 25 feet or 
so below the .f'oot-wall of the iron ore. The tourmaline, constituting 
~p to 25 per cent of the rock locally, occurs as small, reddish brown, 
anhedral to subhed.ral grains. Al though its ma:in constituent is plagi6-
clase, the schist also contains about 10 per cent each of quartz, 
pyrite, and bright green, calcium•rich pJ7roxcne. A little gold is 
fG>und in it as well. 

Grattan Township 

Concession r:v, Lot 11 

Tourmaline and several contact metamorphic minerals are 
well displayed on a peninsti.la on the south shore of Const.an Lake in 
the western part of lot 11, con. r:v, Grattan township. The tourmaline 
occurs as stubb7-, .poorly terminated crystaJ.s up to at least 4 inches 
across in some of the several dykes of coarse-grained, pink granite• 
pegmatite that cut crystall:ine limestone on the peninsula. Crysta.ls 
of pink feldspar are found in the limestone along the walls of some~ 
of the ·dykes. The limestone locally contains many small, rounded, 
pale red grains and many rounded pale yellowish green gra:ins of very 
high lustre. A pink pyroxene (diopside?) also occurs in the limestone 
in places. Some outcrops show a sugary textured rock composed ma.inly 
of plagioclase and rounded grains of a sh:iny, black pyribole. 

· Horton Township 

Concession III, Lot 13 

An occurrence of .magnesian tourr.nline in a limestone quarry 
near the town of Renfrew is described by Bruce (42, pp. 133-135). It 
seems probable that this occ1lrrence is in one of the group of quarries 
in lot 13, con. III, Horton tp., about l~ rJiles northeast of Renfrew. 
The tou:rma.line is reported to exist as reltdish brown, rcs:inous grains 
and small button-shaped crystals in both grey granite-gneiss and 
·ei-ystalline limestone, near the contact of these two rocks. Much 

· graphite. occurs in the tourr.ialine. ·The gneiss conprises quartz, · 
microcline, plagioclase, and a green pyroxene. The J...in.estone consists 
almost entirely of calcite, but contains some graphite. · other minerals 
found :in ·both .gneiss· and limestone :include tournaline, pyrrhotite, 
sphene, ·and muscovi te. · : 

.. 
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McNab Township 

Concession I, Lot 19 

To~~:ine occurs in a dyke of pink granite..:pegmat:l.te near 
a. house at the end of a lane about~ mile nortmvest of .Burnstown in 
.lot .19," ~on. I,, McNab township.. The tourmaline is found a~ black,, 
. euhedral" c~ta.:t.s up to ~ inch by 2 inehes ·and as irregular. masses 
up :to ·3 by 4 inches. The dyke is at .least 20 feet wide,, and strikes 

. northwesterly. I..t contains crystals· of pink potash feldspar- up to 3 
:lnches wide and 6 inches long and cuts gneissic, grey, fine-grained 
biot~te-granite. · 

Concession V, Lot 18 

. Much black to1µ'lllaline .occurs in a few dykes of granite~ 

. pegma~ite in ;Lot 18, con • . V, McNab tp.,, about 2~ miles northea~t.: 
of BurnstOvm.. The dykes, trending a little west of north, intrude 
hornblende gneiss and· crystalline.l:ilnestone. 

' . 

Concession Vl, · ·~at 26 
. . 

. An interesting occurrence of tournaline is found in lot 26, 
con. VI, McNab tp., a mile east ··of eioshen. The rock there is pegmatitic 
granite, consisting mainly of ·gnei.ssic granite containing a1iout 15 per 
cent pink granite-pegmatite in narrO"vr sills and dykclets,. but in part 
consisting of ~arger dykes and irregular :masses of pegmatite ·containing 
a fEfW xenoliths of gneissic granite and hornblende gneis~. Most of 
the. pegmatite bodies .strike north 60 · degrees east and dip northw~·st at 

.. 80 degrees, parallel with the foliation of the granite and of the. 
xenoliths of gneiss. The pegmatite locally contains cr;Y-stals of .pink 
potash feldspar 3 or 4 inches across, and in these coarser grained 
parts commonly contains abundant black tourmaline. The tourmaline has 
two modes of occurrence: (1) in eUhed.ral crystals up to 1 inch wide 
and ~ inches long; and (2) in masses and aggregates of crys-:t;a.ls up 
to 10 inches long by 4 inches wide, ·containing about 40 per ·· cent 1'fhi te 
quartz in small rounded masses and .in narrow ribbon-like bodies of 
maey orientations. These mixtures of quartz and .tourmaline, bearing 
some resemblance to graphic intergrowths, are locally termed rrgoshenite 11 • 

·· ZINC •, 

. . 
Sphalerite, the sulphide of zinc, is known to occur. only in 

one small part of the map-area:; about .4 miles southwest of Renfrew. 
"The mineralized area, in lots l ·and 2; 'cons •. III and IV, Adrnastqn tp., 
trends northeasterly, with known length of 3,300 feat and width of 
400 fe~t .or more. It is occupied by two mining properties, the north­
easto2'n one owned by CaO.ieux Mines Limited, and the adjoining, south-

'western one controlled by Renprior Zinc Mines· Limited. Total exploration 
work done on the two properties to .December 1951 consists ' of about 
fifty trenches, pits, and strippings, geological mapping, and about 
18,500 feet of diamond drilling in ninety-two holes to a mximum 
vertical depth of 857 feet. In addition, the Ronprior property has 
beep. surveyed :magnetically and electrieally, and has had a small mill 
constructed on it. Total production bas been about 60 tons of con• 
centrates containing approx:i.mntely SS· per cont zinc, 6 per cent lead, 
and some silver. Exploration is continuing. · · 
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The z:i.nc· occu.rrencesha:ve been described at various stages 
of their exploration .. by.Aicock (45, pp. 132-135) and Satterly (9, 
pp. ll3-ll8), the.latter giVing helpful tabulations and summaries of 
results obtained up to 1943. First discovery of sphalerite in the 
area is. reported to .have been made in 1922 on lot 2, con. III, by 
Joseph Legree. · Early exploration of tne minBralized area, now sub­
divided iii.to two mining.properties controlled.by two separate companies, 
was done on both properties as a unit, ·which was commonly known as the 
Renfrew .zinc prospect. In 1925, The Conia.gas Mines, Limited optioned 

·.the property and explored · it by nwnerous -trenches and ·strippings and 
by 1,483 feet of diamond drilling in five holes~ Early in 1926, Ottawa 
Valley Mines Limited optioned the property and did 1;187 feet ot diamond 
drilling in four holes. In the spring of 1926 the British Metal 
Corporation (Canada) Limited did 1,487 feet of diamond drilling in 
seven holes and re-sampled the trenches in detail. 

Little further :interest was taken in the area until about 
1947 when New Cnlumet Mines Limited acquired control of parts of lots 
1 and 2, con. III, and began diruliond drilling there. In 1948, this 
property was transferred to Cadieux Mines Limited, and additional 
diamond drilling was done on it. Further diamond drilling was done 
in 1950 and 1951 and more is planned. In 1950, Lomega Gold Mines 
Limited took a le.ase and option on the east half of lots 1 and 2, 
con. IV, from Mr. John Hisko, the ovmer. The company used a bull­
dozer to do extensive stripping of the mineralized zones and to build 
about ~ mile ~f n~w road. Some rock trenching and sampling were done 
as well. In September 1950, control of the property vras transferred 
to Renprior Mines . This company built a mill of 35 to 50 tons daily 
capacity, and in June and July 1951 operated the mill on ore from an 
open-cut in the No .. 1 ore zone. In September 1951, Renprior Zinc 
Mines, Limited acquired the property -and began more extensive 
exploration. This work has included about 7·;000 feet of AXT diamond 
drilling in forty-five holes, geological mapping on a scnle of 1 inch 
to 100 feet, and electrical and magnetic surveys conducted by Mining 
Geophysics Corporation. 

The zinc-bearing area is situated near the central axis of 
a northeaste:r.ly trending band of crystalline limestone about 3_,000 
feet wide. Foliation and bedding in the band commonly dip to the 
southeast at -80 degrees or more . The band of limestone is flanked 
by bands of hornblende gneiss, and contains a f evr n.:1rrow bands or 
beds of quartzite, hornblende gneiss , and hornblende-biotite gneiss . 
It is cut by a few dykes, sills, and irregular masses of white to 
pink granite and granite-pegmatite . Some of it, as noted by Poitevin 
(44,, p. lB), contains considerable colourless, white , or greyish 
tremolite :in crystals and in feathery forms . At some points, rosettes 
of radiating tremolite up to l inch or more in diameter are so numerous 

. that they cause the surface of the· limestone to be rough and lumpy. A 
· ·few smaJJ.. ·flakes of phlogopite occur in the limestone ·1ocally. 

Mineralization ' is represented by lenticular bodies up to 
1~5 _feet long and .. 15 feet or more wide . Most of these bodies dip to 
the southeast at about 80 degrees and ·rake to the northeast at very 
~ow angles, in one .case as low QS 20 degrees . At some places at least 
three parallel lenses occur in rude ~· echelon arrangement. 

The mineralization is represented mainly by disseminated 
grains of resinous, brown sphalerite in white to reddish pink, coarse­
grained, .crystalline limestone and in narrow, lenticular bands of skarn .. 
The spbalerite is commonly accompanied by 5 per cent or less of pyrite 
in grains and cubes· up to i inch across, and by a little pyrrhotite 

.. 
.. 
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and ohaicopyrite. Galena~ in grains and oobes up to ~ inch across, . 
constitutes several per cent of ~he ore in a few places; in one of 
the mineralized lenses it occurs along the foot-wall in the western 
part of the lens. The sulphides are concentrated in bands parallel 
with the foliation . of the limestone. These bands vary in thickness 
from a fraction of an inch to 4 feet or so and; although they commonly 
contain only 10 per cent or less of sulphides, consist almost entirely 
of sulphides locally. Most of them strike about north 40 degrees east 
and dip steeply southeast at 89 degrees or more. Bands and irregular 
lenses of skarn up to a ·root or tvro wide arc commonly found along one 
or both walls of the mineralized bands and, in some cases, between 
these bands. This conta.ct rock is rich in micas, containing both 
phlogopite and biotite. Some of its other constituents are green 
diopside, grossularite garnet, calcite, tremolite, apatite, plagio­
clase felQ.spar, chlorite, talc, and .possibly scapolite. 

Cadieux Mines L:iln:i.ted 

Caqieux Mines Limited, controlled and managed by New Calumet 
Mines Limited, owns the mineral right~ on about 400 acres in l~ts l 
and 2, .cori. III, ·A&na~ton township~ Much trenching, pitting, and 
stripping were done on the property prior to ·1927, and an aggregate: 
of 3,478 feet of diamond drilling completed in thirteen holes. · In 
~947, New Calumet Mines Limited, put· down thirteen more holes aggregat­
ing 2,287 feet. Since its .incorporation in 1948, Cadieux Mines Limited, 
bas put down four holes in 1948, . totalling l,327feet; seven holes in 
1950, total1ing 21 889 feet; and seven X-ray holes in 1951, totallJ.ng 
825 feet • . Total dia.m:ond drilling done on the property to December 
1951 consists _of 10,806 feet in forty-four holes to maJtj..mum vertical 
depth of 857 feet. A geological map on a sciale of 1 inch to 100 feet -
was made in 194 7. · · 

Sphalerite occurs intermittently in an area about 500 feet 
wide extending northeasterly for 2,s90 feet froni the western boundary 
of yhe property. At least three or four separate mineralized lenses 
have be~n found to date.· One of these; outcropping at No. 7,trenoh., 
is aoout ·120 feet long by 15 feet wide and averages ab~ut lO ·per cent 
zinc. It has be~n est:ilnated to contain approx:ilnately 16,000 ·tons of 
ore to depth of 100 feet. Dio.mond.-drill intersections in another lens 
at Noi;i. 1 and 2. trenches about 800 feet farther northeast, shoW 17~7 
per cent zinc across 5 fe~t, 6.6 per cent zinc across 13.6 feet, 6.5 
per cent zinc across 7.6'~;eet, and other comparable values and _widths. 
A deep .hole about 200 feet farther east cut four separate sphalerite-
bearing bands or lenses from 30 to .160 foet apart. . . 

· At least· two "o.f the sevsn X-ray drill-ho+es put down near 
the western boundary of the property in 1951 cut the northeastern 
extension of t4e ore lens in the It.enprior No. 1 zone at depth, 
indicating that thi~ lens rakes to the northeast ·at a low angle. 
The .holes also indicate that the lens extends into ·the Cadieux 
property ~t depth for . a distance of ·at least 100 foot. . ' . ~ 

Renprior Zinc Mines, Limited 

. Renpri.or Zinc Mines; J;iilnited, inc_orporated in August 1951, 
.;holds · a .lease .and option on the 200 .acres owned by John Hisko in the 
east half of lots l and 2, con. r:v, Adma.ston township. The property 
was expiored by 679 feet of diamond drilling m three holes prior to 

' 1927. In 1948, Cadieux Mines Limited, drilled one 167-.foot hole on 
the property about 90 i'eet west of its eastern boundary. It has been 
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opened up by at least fourteen trenches and strippings, and one of 
these, on the No. l ore zone, has been developed into an open-cut. 
Ore _from th:L~ open-cut vra.s·.fed to ·the. mill during June 'and July 1951, 
a:nQ. about 60 :tons ·of concentrates containing 55 per cent; zinc, 6~ per 
cent lead, and: a :µttle silver were produ.ced. A raore extensive 
exp:l:-o;raj;ion·.-prog:r:a.Ill was begun on the property in Sep±ember 1951. This 
has included geophysic<;i.l surveys,. detailed geological mapping, .and 
. Q.jamond drilling~ 

. De~lleO. ·rna,pp:ing and·: .logging of diamond .drill cores has 
supplied additional information on the geology • . A·few bands of light 
grey oherty quart?,;ite up to 4 feet ·wide .. are found :in the crystallme 
l:i.lJ!.eston,e, :which underJ,ies. most of the -p:rope.rty. A dyke or sill of·. 
dark,· massi,ve, .f:ine-grained rock about 100 feet wide and Btrik:i.ng 
about north 20 degrees . east has been traced for 11 800 feet across 
the central part of the property. Some of the hornblende gneiss :in 
the northern part· of the property is c.oarse grained, and is composed 
ma.inly of hornblende and plagioclase. 

Sphalerite occurs here and there :in an area about 300 feet 
wide extending southwcsterly for· 800 feet .from the eastern boundary 

. of the property. Most of this sphalerite occurs in three narrow, 
subparallel, northeasterly trending, rudely en echelon,. mineralized 
lenses •. From south to north ·these. are known-Us the No~ 1,.No. 2, 
and No. 3 ~ones, respectively. At many places, they show some 
oxidation to a depth of 10 feet or more. In some places, sphalerite 
replaces radiating tremolite, assuming the structure· of the latt~r 
mineral.. Pyrite occµrs mainly in dis~emina ted gra:ins but is also 
found in a ·few yem;Lets µp to i inch wide. · 

, No. 1 zone is well exposed in an open-cut and ' adjoining 
strapping about 340 feet long by 50 feet wide that extend to the 
eastern boundary of the property and lie about 450 feet northwest 
of the mill. The zone has two branches, which for part ·of their 
length are about 20 feet apart but converge toward the northeast, 
becoming one zone about 140 .feet west of the boundary line. The 
zone p:inches out at the surface at a point about 120 feet west of 
t]).e bound.ary, but has been :intersected at 97 feet depth in a drill­
h9le on the . Cadieux property about 40 feet east of the boundary, 
iri.d~cating that it rakes to the northeast at a lmv angle. Both 
branches of the zone dip steeply to the southeast: the north branch 
is .about 120 feet long .and fron · 2 to 8 feet wide; the south branch is 
ab~ut 70 feet long and froD 2~ to 6 feet wide. Where the two branches 
jopi,, the z.one is reported to be mineralized across a width of about 
50 feet. Galena is most abundant along, the foot-vra.11 of· the two 
branches in their Southwestern parts, and gradually decreases ~ 
amount toward the n9rtheast. Iiost of the ore r,J.illed was obtained 
from the open-cut in the No. 1 zone. This ore, after some sort:ing, 
was found to contain a little less than 3 per cent zinc. 

. No. 2 zone, situated about 190 feet northwest of the western 
part 9f No. 1 zone, is exposed by nuraerous trenches and has been 
explored by several diamond drill-holes. One of these holes cut two 
z:inc-bearing le~ses or bands about 10 feet apart. The upper or . 
southern band gave 3.06 per cent zinc over 8.5 feet, and the lower or 
northern one 5.20 per cent zinc over 2.5 feet. The zone bas an 
:indicated length of about 100 feet, strikes north 43 degrees east, 
and dips to the southeast at 80 degrees. About 200 feet to the 
s9uthwest, a band 4 inches vdde conta:ins disseninated ·sphalerite and 
pyrite ·and has a nar:row band of mica-rich skarn along its southeastern 
wall. IVb.l.ch of the limestone in and along · tb.e No.- 2· zone is pink to red. 

.. 
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· . · .No.1. : 3-" z.on~, .:so to, 70 .:t:eet :no:M:Jiwcst Of ~ .. ·z. zone, was 
discovered· by· dianioJ;id ·'ar:CiJ.iiig ih the autumn o'f, 1951. ·Preliminary 
results indicate that in some· places it. dips t ·o the northwest at $0 

. • . I· 
degrees but that ·in other places the dip changes rat~er abrtiptly, 
producing shar!»rolls. The. dr:i.JJ,ing indicates tbB.t the zone vartes 
in thickness from 1 . foot to 10 .;'e.et o~ more, is .l25. feet ' long, azp 
extE?n:d_s ,tp_ .Q.;. .depth of at least 125 feet. One hole indicates the 
exi~nc~ · of -: two, we],l',;.mineralized ;i:>unQ.s separated by 5 feet of i:i.me­
sUne'· containing s.maller .. a,Il).ounts of d~ssemimted sphalerite. The 
assay .:foot~wau .: of 'the "'i0wer ·ba'nd is gradational over 4 feet or oo. 

::.f. . .. 
1.r :-;.:. 

(., .. ,,·: .. • ,. 
t_;; ..... - A. pit about 380 feet southwest of the discovery hole on 

No. 3 zone reveals a 6- to 8-inch b~nd of white, crystalline limestone 
conta.;:J.n.;41.g ·about 10 per cent disseininated sphalerite and much less 
pyrite •. :~ The prlneralized qand dips to · the northwest at 80 ·to 85 
degrees, ·and carries nmch fine-grained, light-co:).oured mica in a 
6-inch zone along its hanging-wall. Although this :raineralized band 
is appro~;4na~~ly on .~t~ike of the No. 3 zone, it has not been proved 
that '_it 'repr.esents '\;he ·.-southwestern extension of the zqne. · · 

•• I -. • ~ • : ' ... 
. • '.I,'h~. ·geophysical surveys are reported to have shown a strong 

..anonia.ly:aloilg the. ·-Oonta.ct between crystalline limestone and hornblende 
gneiss about 1~200 feet northwest of the No. 3 zone. This anomaly was 
investigated by three.diamori.d drill-ho:I;es to a maximum depth of 350 
feet, but nothing"of' value was .encounfered. 

. •.· 
... •'f ·. 
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