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ABSTRACT 

Upland areas are underlain by Precambrian rock, com
prising a high grade metamorphic sequence of gneisses and marbles 
intruded by quartz-rich granitoid rocks, syenites, peridotites and 
diorites. All show some metamorphic fabric imposed during the 
Grenville Orogeny. Potassic aplite and associated carbonate bodies 
intruded the Wakefield syenite near the end of the Grenville Orogeny 
and this was followed by the intrusion of east-west diabase dykes. 

Middle Ordovician limestones, siltstones and sandstones 
are poorly exposed in the lowlands and are commonly blanketed by 
thick deposits of Pleistocene clay. The clay is particularly suscep
tible to flow and banks of streams show landslip scars. Beach ter
races of the Champlain Sea are well preserved in the eastern part of 
the area. 

The plunge of fold axes varies from east to west at low 
angles to 45 degrees northeast. The corresponding axial planes nor
mally trend east to north-northeast with steep dips. Linears, some 
of which represent steeply dipping post-Trenton age faults, have two 
principal directions: east-northeast and west-northwest, the latter 
system being the latest. The Eardley Escarpment may be a fault
line scarp resulting from a combination of these two systems. 

No mining is now conducted in Precambrian rocks although 
small quantities of phlogopite, apatite, magnetite, barite, feldspar 
and roadmetal (diabase) were formerly produced. Paleozoic lime
stone and Recent deposits of sand and gravel are mined in the low
lands south of the Mountain Road. 



GEOLOGY OF THE SOUTHERN PART OF GATINEAU PARK, 

NATIONAL CAPITAL REGION 

INTRODUCTION 

This report is mainly concerne d with the Precambrian rocks that 
form a positive wedge b e tween the low lands of the Ottawa and Gatineau 
Rivers. The mappe d area is about 65 square miles in extent and its centre 
is about 10 miles northwest of the Parliament Buildings in Ottawa a nd can 
eas ily be reached via Quebec Highway 11, the Mine Road or the Mountain 
Road. The area straddles a pronounced linear feature, the Eardley 
Escarpment; and includes the interesting p etrological areas near Meach Lake 
and the Forsyth Mine. Rock exposure is generall y good but much of the 
syenite is obscured by swamp. 

The Precambrian geolo gy has previously been investigated only 
by reconnaissance surveys. A geological map of a lar ge area surrounding 
Ottawa, on t h e scale of approximately 1 inch= 4 mil e s, was published by 
MacDonald (19 68). An area extending southward to within one- half mile of 
the present map-area was mapped in detail by Beland (19 54). Another ar ea 
extending eastward to within one mile of the southwe st corner of t h e pres e nt 
area was mapped by Sabourin (1965). The Paleozoic geology was described 
by Wilson (1946), the hydro geology by Brandon (1961 ), and the surficial geol
ogy by Gadd (1962) . A number of fi e ld excurs ions in fh e area have b een des
crib ed by the writer (Hogarth, 1 962) . 

TOPOGRAPHY AND LANDSLIDES 

Relief is moderate, w i th e l evations reaching 1, 317 feet in the 
western part of the area and a low of 210 feet in the valley of Breckenridge 
Creek. The most prominent topographic feature , th e Eardl ey Escarpment, 
fronts the Ottawa Valley and ris es to a maximum of 900 feet above i t on its 
northeastern margin. North ward the ridge drops st eeply to the va ll ey con
taining Meach and Harrington Lakes, about 65 0 feet b e low. The valley forms 
a prominent d e pr e ssion paralle l to the Eardley Escarpn1ent. Still farth e r 
north hill s rise 200 feet above this valley . 

Meach and Harrington Lakes cover much of the northwest section. 
Meach, Harrington , Kingsmere and Pinks Lakes have well-defin ed margins, 
but othe rs, such as Black, Mud, Fortune , Mulvihill and Fairy Lakes, tend to 
have swampy shorelines. Lakes are shallow, the maximum depth being 

about 70 feet at Fortune Lake . 
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Un s t a ble m ar ine c l ays are we ll known n e ar the Otta w a Rive r and 
t ributary str e a m s . T h e sen s i t i v i ty or stren gth o f the clay on r e molding is 
low , c ommonly l es s t h an 1 p e r cent o f t h e or i ginal stre n gth in local c lays 
{Crawfo rd , 1961) . B ecau s e o f this, clays li quify on sligh t dis t u r bance , flow 
ing d ownhill a n d c a r r y ing w i t h the m tops oil, tree s and lar ge bloc ks of undis
turbe d clay . T h e r e sultin g s c a r f are t ypic ally c r e sc entic w ith the ope n c res
ce n t point in g d ownhill in t h e dir ec t ion of flow . 

The Ottawa Vall ey is sc arre d b y r e c e nt and anc i e nt landslide s 
w ith individua l s c ar s up t o 15 squar e mile s n e ar Haw kesbur y , Ontario. In 
the map-are a landslip s c ars are c ommon along Che ls e a Brook, Bre ckenridge 
Creek and L e amy Cre e k. The large st landslide is on t h e north side of 
Che ls e a Brook n ea r the northeastern boundary of the map-are a and a ffe cts an 
are a of about 135 a c r e s . A much small e r one occurre d on Bre cke nrid ge 
Creek, 2 1/2 mile s w e st of Larriaults Hill, in 196 3 {Crawford and Ede n, 1967) 
toppling a small tow er for auxiliary powe r load and thereby c ausing a minor 
brush fire. 

GENERAL GEOLOGY 

Most consolidate d rocks in the map-are a are Pre cambrian and 
show some degree of fabric impos e d by the late st r e gional m e tamorphism 
during the Grenville Oroge ny, 900-1, 100 million y e ars ago. They are 
mappe d as six m e tamorphic units {l-6) and fiv e w eakly m e tamorphic units of 
probable igneous origin (7-11). 

Pre cambrian Metamorphic Rocks (units 1- 6) 

Diopside and amphibole-rich gne iss e s (1) ar e dark green rocks 
commonly intrud e d by pink granitic dykes and sills. Outcrops of diopside 
gne iss in the Black Lake - Camp Fortune area contain a great deal of peg
matite and ar e mappe d on the basis of which rock type pre vails. There is a 
gr e at variation in mine ral c ont e nt w ithin the gneiss. The primary ferromag
n e sian mine ral is salitic diopsid e whic h may b e altered to hornblende, 
althou gh some amphibole may b e primary . Phlogopite is common; oli goclase 
is t h e c h a rac t e risti c fe ldspar, w ith microcline locally abundant. Sphe n e is 
always pre s e nt in sma ll a mounts. A coars e , dark, massive rock {l e ) which 
c h a racte risticall y c ont ains salite, ande sine , a nd vary ing amounts of scapo
lite , is also include d in this unit. A good example of this roc k e xtends south
w ard thro ugh the e ast side of the Mac k e n zie King Esta t e and e nds at a s w amp 
3, 500 fee t south of Kin gsme r e Lake . 

Eas t of Pinks Lake gre y to w hite aplite (Z) compos e d of quartz, 
mic rocline , plagioclas e and varyin g a mounts of di opside and a ct inolite forms 
a well-define d m a rke r hori z on. N ear t h e Mine Road the ferromagnesian 
mine r a ls are alt e r ed a nd the roc k is shea r e d. 

Gr e y or br own biotit e gn e iss {3) is c ommon but true pelitic 
as s e m b l age s are found only at the s outhe ast e nd of the a r e a w h e r e biotite 
a lmandine gn ei ss p revails. Sillimanite gn e is s i s well d eveloped n e ar Pinks 
L a k e a nd to the southe ast. Hype rsthe n e - ga rnet gne iss occ urs locally in this 
regi on and also n ea r Old Che l se a and the no r thwe st end of M e a c h Lake . 
Co r di e rit e gne iss was ide ntifi e d a t s everal l oc alitie s n o rth a nd east of Pinks 
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Lake but is not common. The plagioclase is commonl y oligoclas e , grading 
to andesine in the sillimanite and h ypersthene -bearing gneisses. Albite
oligoclase is the common plagioclase in biotite gneiss below the Champlain 
Lookout; microcline and rarely orthoclase are the potash feldspars. 

Quartzite is of two main types: thinly banded w ith much diopside 
and tremolite, and more thickly band ed commonly w ith feldspars and phlogo
pite. The thinly bande d type is transitional to calc -silicate rock and is 
included with it as unit 6£. The thickly banded type (4) is more clos e l y 
related to biotite gneiss but, b ecaus e it can eas ily b e distinguished from it in 
the field, it is classified as a distinct unit. 

Most marble (5) is calcitic. The large marble bodie s north of 
Old Chelsea, south of Kingsmere Lake and n ea r Pinks Lake contain little 
other than calcite, quartz, microcline-orthoclase and graphite. Phlogopite , 
diopside, actinolite and serpentine are present locally. Dolomite and dolo
mitic marble cannot be traced for great distances. They are found, for 
example, in the Daw son Field, about 3, OOO feet south of Old Chelsea, and 
along the northwest shore of Meach Lake. Characteristic accessory miner
als are serpentine, spinel, phlogopite, chondrodite-group minerals and 
forsterite. 

Small deposits of brucitic marble (Sf) are present at several 
places on the west side of the map-area. Brucite nodules are commonly 
rimmed by dolomite; interstitial calcite and chondrodite are the only other 
important constituents. 

Coarse green or purpl e calc-silicate rocks (6) are mainly com
posed of diopside with varying amounts of actinolite, phlogopite, feldspars 
and scapolite . True metapyroxenites (>90% clinopyroxene) are presentnorth 
of Fortune Lake and east of the lower end of the Notch Road. 

Precambrian Igneous and Meta-igneous Rocks 
{units 7-14) 

A large part of the area is underlain by "syenite" (7) that forms 
the southern end of the Wakefield Batholith which extends northward b eyond 
the map-area to Lac Lape c he and St. Pierre-de-Wake field. It is mottl e d 
pink or, mor e rarely, green or grey, medium to coarse grained and com
monly porphyritic. Me sope rthite porphyroids are set in a granular matrix 
of microcline and oligoclase, with augite, hornblende and biotite segregated 
into poorly-defined layers and show ing subparallel linear arrangement. 
Magnetite rimmed by sphene can be seen und e r the microscope . Variants of 
this syenite are we ll foliated with chloritized biotite (near the Mountain Road 
below the Eardley Escarpment), massiv e syenite with tabular microcline as 
Carlsbad twins (nea r the brucite area south of Meach Lake), alkalic syenite 
w ith microcline, albite-oligoclase and aegirine-augite (southern edge of t h e 
syenite area) and quartz-syenite (northwest of the large aplite mass). Mas
sive salite-andesine rock {l e ) may, in part, be a dioriti c phas e of the syenite. 

Three areas of medium-grained, greyish, quart z -ric h granitoid 
rocks (8) are present: north and south of Pinks Lake, and northeast of Old 
Chelsea. The Old Chelsea mass is differentiated w ith a quartz diorite core 
surrounded by granodiorite, and w ith quartz mon zonite on the periphery. 
The mass to the north of Pinks Lake is quartz monzonite and quartz diorite, 
w h ereas that south of Pinks Lake app ears to b e mainly altered granodiorite. 
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In each biotite is the common ferromagnesian mineral. Only in parts of the 
Old Chelsea mass is a weak foliation discernible. 

Granite (9) is commonl y pegmatitic w ith irregularly distributed 
aplitic portions. Most of the pegmatites are sills such as t h ose in t h e Camp 
Fortune - Black Lake region, which are normally unzoned and contain 
m i crocline, albite , oligoclase an:l quartz. Most pegmatites are pink but 
small masses in marble and calc- silicate rocks are commonl y grey. Dark 
minerals are rare, the most common being andradite, tourmaline and a ugit e 
(Kasowski and Hoga rth, 1 968). Pegmatites for which a relative age can be 
establishe d are mainly pre-aplite, being cut by the latter although a few are 
post-aplite. They tend to cap tops of prominent topographic features such 
as McKinstrys Ridge, Kings Mountain, some of the Camp Fortune ski hills 
and 0 1Brie ns Hill. P yroxene -rich granite crops out in fields b e low the 
Eardley Escarpment. 

Pink aplite w ith alas kite composition (10) is present in an 8/10 
square mile area south of Meach Lake and is best observed in M cC loskeys 
Field. Mafic minerals are confine d to radiating tufts, orbicular structures 
and ve ins of a bluish green sodic amphibole. 

Within the aplite and syenite masses are isolate d occurrences of 
intrusive carbonate rock mostly of dolomitic composition and coarsel y crys
talline texture (11). Carbonate bodies transect the foliation of the syenite, 
w hich in turn paralle ls the regional foliation. Some carbonate mass e s cut 
across lentic l es of aplite. They commonly include fragments of country rock 
and may pass imperc eptibly into brecc i as, fractured zones and finally into 
unfracture d country rock. Borders of the carbonate bodies are line d w ith 
phlogopite and soda-amphibole (Hogarth, 1966). 

Two small masses of coarse, greenish black p eridotite (12) out
crop n ea r D ennison Road, one-half mile southwest of the Forsyth Mine. 
They contain about 50 per cent actinolite the remainder b eing made up of 
approximately equal amounts of forsterite, clinopyroxene and orthopyroxene. 
They have b een inte ns e l y serpentinized. 

Diorite (1 3) and diabase (14) are the only rocks w ith distinctive 
igneous texture . Diorite dykes, up to 5 feet wide, are found south of 
Kingsmere and e ls ewh ere . They are composed of hornblende , augite and 
sodic oligoclase, w h ereas some of the dykes cutting the Wakefield syenite 
h ave andesine as the feldspar. All show weak effects of retrograde meta
morphism. Three diabas e dykes mark the last intrusive episode of 
Precambrian history in the region, possibly 700-800 million years ago':' . 
The two northern dykes average 75 feet in width whereas the southern dyke is 
about 200 feet wide. They are composed of augite and labradorite with minor 
magnetite and sporadic chlorite, probably ps e udomorphic after olivine. 
Other retrograde effects are lacking. 

-.~ K /Ar age de terminations g i ve an age of 450 million years, equival ent to 
Middle Ordovician. This age is h a rd to reconcile with geological obs e r
vation. The dyke swarm is we ll d eve loped n ea r Paleozoic rocks yet has not 
been observed c utting them nor have equival ent volcanic sheets been 
observed at the base of the Paleozoic rocks. 
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Metamorphism of Precambrian Rocks 

In most cases pelitic mineral suites indicate that regional meta
morphism produced assemblages in the hornblende granulite subfacies (gran
ulite facies) but a few rocks in the Pinks Lake region suggest upper amphibo
lite facie s and some north of Old Chelsea suggest pyroxene granulite subfacie s 
(granulite facies). Metamorphism of impure dolomite commonly did not pro
ceed beyond the diopside stage although forsterite-bearing marbles are scat
tered throughout the area. Near Pinks Lake quartz commonly coexists with 
calcite. 

Superimposed on the regional metamorphism are local contact 
effects, such as the presence of wollastonite and vesuvianite in marble near 
the Wakefield Syenite. Within 15 feet of diabase the optic angle of microcline 
decreases, becoming almost nil at the contact, indicating high temperature. 
Pink marble changes to black marble near these dykes indicating a partial 
reduction of calcite with hematite inclusions to graphite and magnetite. 

Paleozoic Sedimentary Rocks 
(units 15-1 7) 

Paleozoic (Middle Ordovician) rocks outcrop only in the lowlands 
and were deposited on an extremely irregular surface. Nonfossiliferous 
Nepean Sandstone (15), containing only quartz and a very small quantity of 
pyrite, is present as several small outcrops on a branch of Chelsea Brook 
north of the Mine Road. Sparsely fossiliferous arenaceous limestones and 
calcareous siltstones of the Rockcliffe Formation (16) occur in the southwest 
and southeast portions of the map-sheet. In the southeast area there is a 
considerable amount of detrital andesine of unknown provenance. The Black 
River and Trenton Limestones of the Ottawa Formation (17) are highly fossil
iferous and relatively pure, but generally become arenaceous and barren 
near the Eardley Fault. This may indicate that an escarpment existed in 
Ordovician time and that any fossils were destroyed by subsequent faulting. 
However, it should be noted that outcrops of Trenton and Black River 
Limestones are rare; the outcrops exposed in widening of the Mountain Road 
in 1961 were later covered over. 

Structural Geology of Precambrian and 
Paleozoic Rocks 

Folds in Precambrian rocks in the northern part of the area tend 
to be isoclinal. Most have steeply dipping axial planes. North of Old Chelsea 
axial planes trend northwards whereas south of Champlain Lookout theytrend 
east (see inset map). This trend of axial planes contrasts markedly with 
those of folds immediately to the east (west of Black Lake) where axial planes 
bear N20°E. Similar contrasting trends are found north of Meach Lake. 
Proceeding south and east from Kingsmere, folds open out with axial planes 
trending northeast. In general, mineral lineations parallel major fold axes, 
which vary from east-west, with low plunge, to north~ast with 45-degree 
plunge. A second set of folds with axes trending N50°~ and plunging 40-60 
degrees in that direction appears to be later because it truncates the 
northeast-trending set. 
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The Paleozoic rocks dip gently northeas tward, although n e ar 
l arge faults the dip ste e p e ns. For instance in the southeast corner of the 
map-area dips up to 50°E are e n count ered; mor e ra r e ly the direct ion of dip 
is rever s e d. 

Promine nt linear features , at l e ast some of post-P.r ecambrian 
age , run t r ansverse l y across t h e F' recambrian ridge and trend N55-85°E. 
The most prominent of t h e se contains Mud Lake and crosses Marshalls and 
Slalom hills at Camp Fortune . It h as several shatte r zones s e al e d with cal
c it e , quartz, and c hlo r it e . A linea r ext ens ion can b e trac e d e astwa rd to the 
Gatineau River and thence 1 0 miles t o P e tite Blanc h e Ri ve r. It is interesting 
that such a large , linear feature shows littl e hori zontal displac e m ent. 

Lar ge faults, trending N50-70°W, are marked by discontinuous 
shatter zon es that are e ithe r ope n or are seal ed by coarse c alcite and barite. 
Some have produce d zones of c hlorite and mylonit e in the surrounding rocks . 
Mo st trans ect t h e N55 - 85°E s ystem and are , at l east in part, post-Trenton. 
The Eardley Fault can be traced a long the Mountain Road for 1. 7 miles with 
a possibl e westward extension reappearing a ft e r another 1. 2 miles and con
tinuing for 800 feet . The Ea rdley Fault is downthrown on i t s south side , 
w h ereas the Hull-Glouceste r Fault to the southeast is dow nthrow n on its north 
side. The latte r can b e traced northward through Fairy Lake as far as 
Game lin Boulevard but its extension for anothe r 1 1/2 miles can only b e 
inferre d from topography and the distribu tion of Precambri an and Paleoz oic 
rocks. Anothe r fault system, possibly a lso post-Tr e nton, extends 3, OOO feet 
northwe st from Old Che ls ea along the M eac h Lake Road. A second valley to 
the northwest and con taining M eac h Lake, Har r in gton Lake and Lac Philippe 
may mark an extension of thi s zon e . The distribution of diopsid e gn e iss e s 
and calc -silicate rocks suggests an appare nt l e ft-hand, horizontal displac e 
m ent of 4, OOO fee t. The Ea rdley Escarpme nt, which proceeds ste pw ise 
northweste rly , may b e a r e sult of a combination of both fault syste ms. 

Pleistocene and Recent 

Large - scal e fe ature s of indisputable glacial ongm are rare. 
There are small scatte r e d areas of till such as those n ear Kingsme re Lake 
but eske rs s eem t o b e lac king. A long n arr ow trail of unsorted boulde rs that 
c an be followed fro m t h e southwest e nd of Meach Lake a l ong the south side of 
Harrington Lake is pr e sumably a moraine . 

At the clos e of the Ple istocen e e poc h the Ottawa - St. Lawrenc e 
area was g r eatl y d e pres sed b y the burde n of i ce and the valleys of the Ott awa 
and l owe r Gatine au River s b ecame flood e d w ith salt water as the glaciers 
withdrew . This s ea , t h e Champlain S e a, in place s c ove red the land to depths 
of seve ral hundre d feet. Radiocarbon dates indicate age s of 11, 500 years to 
8 , 500 year s B.P. for t his marine invasion. 

Ra is e d b eaches and t e rraces, marking the former shor eline o f 
t h e C h amplain S ea, are numerous but are b e st d eve lope d on t he fla t c ountry 
on t h e flanks of the Precambria n spu r. T h e hi gh est strandline (e l evation 
690 feet ) i s at the western e d ge of P enguin Fie l d, 3/4 mile n o rtheast of 
Kingsmere Lake (John ston, 1 917, pp. 17-1 8). A number of lower b each e s in 
the valley l eadin g to K ingsmere Lake from th e east are a l so note d by 
Johnston. T e rraces are in evide n ce on Free man Road at e l evations of 25 5 
and 310 feet . South of Pin k R oa d beaches are d eve l ope d at e l evations of 305, 
315 , and 35 0 fee t. 
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Thick unc onsolidate d s e diments (mainl y clay) of the Champlain 
Sea unde rli e t h e a r e a south and e as t of Old Che l s e a . Gadd (1 96 2) b e li eve s 
that t h e s e s e dime nts we r e r eworke d by late r lake wate r. D ee p wells n ear 
Free man Road e stablish a d e pth of at least 200 fe et of clay. Anothe r d ee p 
trough c ontaining Cha mpl ain s e diments appe ars to und e rli e a small c r ee k 
running paralle l to the Mounta in Road and draining westw ard into L a c d e La 
Montagne . A northe r l y ext e nsion of t h is trough w as shown by drilling to b e 
400 feet d ee p . H e r e and ther e l e ns-shape d bodie s of sand and grave l are 
expos e d in pits. 

Foss il p e l e cypods such as Macoma balthica (Linn.), Hiate lla 
arctica (Linn.) and Yoldia arctica (Gray) may be found in many of the grave l 
pits of th e regi on and are espe cially abundant in t h e Proulx Pit. It seems 
probable t hat thes e h a v e been transported to the ir present s ites . Pelecypods 
are a ls o foun d in th e C h ampl ain sediments along Chelsea Brook, in L eamy 
Cre e k near Dennison Road and at many other places. 

Near t h e landslide on Breckenridge Creek and on a southward
flowing tributary a mile to th e northwest, are found concretions, a few o( 
which cont ain fossil fish (Ma llotus v illosus (Mi.iller)). 

ECONOMIC GEOLOGY 

M i ca (phlogopite ) deposits occur in units 1 to 9 but have not been 
found in units 10 to 14 or in post-Pre cambri an rocks. They are m ost com
mon in calc - sil i c at e rocks (un it 6). Many mic a deposits hav e accumulations 
of apatite and some such as thos e n e a r t h e Mountain Road b e l ow Champlain 
Lookout, c ontain more apat it e than mica. 

T h e mic a mines w e re small (de Schmid, 1 912) and we r e mostly 
worke d from pits and trench es, a lthough a few shafts and adits were d e vel
op ed. The largest ve in w as follow e d for a b out 500 feet and w as about 6 feet 
wid e ; the d eep e st working was a bout 150 feet below t h e surface . Most of t h e 
occurrenc e s are show n on the map. 

Apatit e p rod uc tion r e ac h e d its p eak about 1 890 and mica a bout 
1910. No mines ar e now in ope ration but some of t h e old mica mines (for 
exampl e the McConne ll Min e n e ar Meach Lake , the H eadl ey M ine n ear t h e 
Notc h R oad and the P inks Lake Mine) were r e open ed after 1 945. 

Magne tite h as b e e n min ed sporadi cally since t h e 1850s from the 
Forsyth and Baldwin M ines . Conside r abl e underground e x ploration h as been 
done a t the Forsyth Mine s inc e 1 957 . The iron d e posits are pre s e ntl y owned 
by Cor gemines Ltd. 

Mol ybd e nit e oc c urs n e ar t h e C h ampl a in L ookout, w h ere a number 
of tr e n c h e s we r e du g b y the N a tional Molybde nite Co. d ur ing World War I. 
Small quantities of b a rite , fe ldspar a nd roadmetal (diabase ) h ave been mined 
i n t h e distri c t . Limes tone is now quarried from two pit s off the Cook Road 
and sand and grave l is exc a v at e d from seve ral l a r ge pits south of the 
Mountain Ro a d. 
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