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RECENT

Modern lacustrine nearshore and beach deposits: 
sand, minor grave!

Organic deposits: peat, muck

Alluvium: sand, silt; minor gravel, peat and muck

PLEISTOCENE

Glaciolacustrine deepwater deposits: clay, silt

Glaciofluvial outwash and fluvial deposits of sand,
gravel, boulders
5 Unsubdivided
5a Mainly sand
5b Mainly gravel and sandy gravel
5c Boulders

Glaciofluvial ice-contact stratified deposits: sand, 
gravel, boulders, minor till, silt 
4a Kames, kame terraces, stagnant ice features 
4b Eskers

Till: silty sand to sand till
3 Unsubdivided
3a Compact, silty sand till with 5 to 10 "/o clasts
3b Loose to moderately compact silty sand to sand

till, 20 to SQo/o clasts 
3c Tili reworked by fluvial action

Bedrock-drift complex, drift cover may be thick
enough to subdue bedrock topography
2 Unsubdivided
2a Mainly till covered
2b Mainly covered by sand and gravel

UNCONFORMITY

PRECAMBRIAN

Bedrock: Unsubdivided Middle to Late Precambrian 
gneissic metaplutonic rocks and metasediments; 
bare outcrop or with very thin, discontinuous drift 
cover

Not present in this map area.

Note: Subdivisions of single map units are indicated only where the 
materials have been observed in the field or where their presence 
is strongly suspected. Boundaries between subdivisions of a 
given unit are used on the map only where they can be placed 
confidently based on field data and air photo interpretation.

SYMBOLS

Geological boundary, 
approximate

Geological boundary, 
assumed

Bedrock scarp

Fluvial terrace

Esker, flow direction 
known or assumed

Ice marginal 
channel

Glacial striation

Drumlin or drumlinoid 
ridge

Fluting

^^~\ Crag and tail 
J*"^ ' feature

Small bedrock 
outcrop

Minor moraine

Crest of morainic 
ridge

Ice contact face

Kettle hole

Sand and gravel pit

Talus

MARGINAL NOTES

INTRODUCTION
Surficial geology mapping of the northeastern part of Algonquin Provin 
cial Park was carried out during the summer of 1982. The area includes 
the entire Achray map area (NTS 31 F/13) and parts of the Rolphton 
(NTS 31 K/4) and the Round Lake (NTS 31 F/ 12) map areas. This 
project is part of a multi-year program of Quaternary geological map 
ping within the park that was initiated at the request of the Regional 
Parks Coordinator. Algonquin Region Office, Ontario Ministry of Natural 
Resources, and is partly supportly by Regional funding. Emphasis was 
placed on the identification of Quaternary sediments and landforms, 
and determining the geological history for use in the park's interpretive 
program as well as locating potential aggregate sources for the con 
struction and maintenance of access roads within the park. In addition, 
environmental programs, such as lake chemistry studies, require back 
ground information on the type and distribution ol surficial materials.

The authors were ably assisted in the field by G. J. Loosemore and J. E. 
Marr. During the previous field season, a reconnaissance survey was 
carried out in the Achray map area by Kodybka ( 1 98 1 ), assisted by R. A. 
Lall, L. J. Kerr-Lawson, and B. W. Phillips. Additional tield Uala durn the 
western part of Canadian Forces Base, Petawawa, was kindly provided 
by P. J. Barnett of the Ontario Geological Survey. The study area was 
part of the regional physiographic survey by Chapman (1975), and is 
included (in part) in the engineering geology terrain studies of Gartner 
and VanDine (1980) and Mollard (1980). The northeastern part ot the 
area was previously mapped by Gadd ( 1 963) as part of the Chalk River 
area and Barnett (1979, 1980) mapped the adjoining Pembroke map 
area (NTS 31 F/ 14).

Field metnods included hand augering, test pitting, and examination 
of natural and man-made exposures. Access to the area was provided 
by forestry roads, trails, and by canoe. Vertical air photos at a scale 
of 1:15 840 were used extensively.

The authors wish to thank the staff of the Ontario Ministry of Natural 
Resources offices at Whitney, Achray, Pembroke, and Stonecliff for 
their assistance during the field season.

BEDROCK GEOLOGY

The map area lico within the Central Gneiss Belt of the Grenville Structur 
al Province of the Canadian Shield. The most recent available mapping 
is by Lumbers (1976, 1982). The area is dominated by the highly 
strained augen gneisses and layered gneisses of the late Precambrian 
Algonquin Batholith. Lithologically.the rocks of the batholith are mainly 
biotite- bearing and amphibole-bearing quartz monzonites with subsidi 
ary monzonite and syenite as well as anorthosites and related mafic 
rocks. The intensely strained nature of the rocks is ascribed by 
Schwerdtner and Lumbers (1980) to diapirism during high rankHate 
Precambrian metamorphism. In the northern part of the area, there are 
middle Precambrian hornblende gneisses and migmatitic biotite gneiss 
es derived from calcareous and siliceous metasediments. Many small 
pegmatite dikes are present in the area. Overall metamorphic grade is 
middle to upper almandine amphibolite facies.

Several major faults associated with the Ottawa-Bonnechere graben 
system strike east-southeasterly across the area. Vertical movement 
along these faults has produced minor horst and graben development. 
Associated with the faults are some small, late Precambrian diabase 
dikes. Between the major faults, there are numerous short, northerly 
striking lineaments.

QUATERNARY GEOLOGY
During the Late Wisconsinan, the map area was covered by southward 
flowing ice, as indicated by bedrock striae, crescentic scars, drumlins'. 
drumlinoid ridges, and stoss and lee features. Striae orientations vary 
from 165'5 azimuth to 190 C azimuth. There are few indicators of ice 
marginal positions during the recession of the last ice sheet. Those 
indicators which are present include small moraines, ice-contact facies 
in glaciofluvial deposits, and erosional ice marginal channels. The form 
and orientation of these, together with paleocurrent information from 
eskers and outwash deposits suggest a northerly recession of the ice 
margin. The major bedrock faults provided a series of channels for 
meltwater with paleo-drainage to the southeast. No evidence was found 
of significant ponding in the area during deglaciation. With the opening 
to the west of the Genesee outlet, and subsequently the Fossmill outlet, 
Lake Algonquin drained through the area lo the Champlain Sea (Chap 
man 1954, 1975; Harrison 1972). Drainage followed the course of the 
present day Petawawa River and divided just west of the map area to 
enter the Grand Lake-Barron River system, including Indian River, with 
possible secondary flow along Carcajou and Forbes Creeks.

Till
Till is the most widespread surficial material in the map area. In many 
places, the till is relatively thin over bedrock or of variable thickness with 
abundant rock outcrops (map unit 2a). There are tew good exposures 
but 2 general lithofacies can be recognized. The major till facies is a 
compact to very compact silty sand till {map unit 3a) with 5 to 10 0Xo 
clasts. It varies in colour from medium olive grey to medium greyish 
brown. Clasts are angular to subangular and are dominantly pebble size 
but range from granules to small boulders. Maximum observed thick 
ness of the till is 2.5 m. This till facies is considered to be of subglacial 
origin, probably deposited by both lodgement and meltout processes.

The other till facies is a loose to moderately compact sand to silty sand 
till (map unit 3b). This facies has 15to50 D7o angular clasts wit h abundant 
cobbles and boulders. In section, it is usually oxidized and greyish brown 
in colour. Where well exposed, it typically overlies the more compact 
till facies with the transition marked by a pronounced increase in the 
size and number ot clasts and, less commonly, by thin sand stringers 
or Lenses. In the Achray area, this till typically has a bouldery surface 
and is -O m thick. It is believed to be mainly supraglacial in origin.

In some places, the till deposits have been modified by running water 
to produce a sandy, poorly sorted, angular gravel (map unit 3c).

Glaciofluvial and Fluvial Deposits
Fluviatile deposits are common in the area and for mapping purposes 
are divided into 2 major units: (1) ice-contact stratified deposits (map 
unit 4) and (2) outwash and other fluvial deposits (map unit 5). Deposits 
of ice-coi.ic '-t stratified drift consist of stratified to substratified sand 
and gravel, commonly with minor till and 7 or silt. Sorting is highly variable 
and deformation structures are common. These deposits are subdivided 
morphologically into kames, kame terraces, stagnant ice features (4a), 
and eskers (4b), Within the map area, kames typically occur in groups 
and rarely exceed 8 m in height. There is a small, sandy kame terrace 
located about 2 km north of Achray. There are several eskers in the 
area most of which are O km long and 4 m high. West of Wilkins Lake 
in the southwestern part ol the map area, there is a small esker complex 
consisting of several small intersecting ridges and 3 karnes.

Deposits of glaciofluvial outwash (unit 5) are widespread and consist 
of horizontally stratified sand with variable amounts of pebble to boulder 
gravel. Structures such as planar and trough crossbedding and current 
ripples are common. Most major meltwater streams were confined in 
bedrock-controlled topographic lows with drainage to the south and 
southeast. Ancestral Great Lakes drainage through the area during the 
Fossmill outlet stage followed valleys formed by major bedrock faults. 
Where the streams were unconfined, broad sand plains developed, such 
as south of Montgomery Lake near the eastern park boundary. These 
plains are composed mainly of well sorted fine sand but gravelly facies 
are present locally.

Several pit exposures along the Achray and Petawawa Roads show up 
to 2 m of massive, poorly to moderately sorted cobble and boulder 
gravel overlying crossbedded sand and pebbly sand. These coarse 
gravels may have been deposited during the Fossmill stage of Great 
Lakes drainage. Deposits included in this mapping category include 
those mapped as spillway deposits by Chapman (1975). From the data 
presently available, however, there is no firm sedimentological basis for 
differentiating the spillway deposits of Chapman (1975) from glacio 
fluvial outwash.

Significant accumulations of large boulders are present in places along 
the southern side of Grand Lake (up to 20 m above present lake level), 
between Grand and Stratton Lakes, and along the Indian River. Where 
such deposits have been found within the map area, they are indicated 
as map unit 5c. Some may have gone unrecognized because they have 
no distinctive expression on aerial photographs. Some of these depos 
its, such as those on the southern side of Grand Lake, are lag concen 
trates but fluvial transport appears to have played a role in the formation 
of others. The best evidence for this is found near Lake Traverse in the 
adjoining Lake Lavielle map area (NTS 31 E/16) where 4 m of subround 
ed boulders up to 1 m in diameter are exposed in a railway cutting. 
Chapman (1975) cites these "boulder pavements" as one line of evi 
dence for the operation of the Fossmill outlet.
Recent Deposits -*--—- --—~ -* "~- - -r-

Mappable deposits of modern stream sediments (map unit 7) are pre 
sent along the courses of several streams including the Madawaska 
River, and Forbes. Lone, and Carcajou Creeks. The alluvium typically 
consists of fine to very fine sand and/or silt. Minorgravel may be present 
and organic material is common. Some streams have built small deltas 
into present day lakes, such as at Carcajou and Rouge Lakes.
Accumulations of muck and peat (map unit 8) are found throughout the 
area in swamps and bogs. Swamps are common along the courses of 
small streams, particularly in bedrock areas, and on river floodplains. 
Sphagnum bogs are less common and typically contain more than 1.5 
m of peat.

Modern lacustrine deposits (map unit 9) within the map area are of 
limited areal extent but are of interest from an interpretive viewpoint. 
Typically, they are composed of fine- to very fine grained sand but 
coarse sand and minor gravel may be present. Mappable deposits are 
found at the eastern end of Grand Lake and include a small spit, 
beaches, and a tombola.

Sand and Gravel Resources
The outwash deposits present throughout the area can potentially 
supply adequate amounts of material for road construction and mainte 
nance in this part of the park. Many gravel deposits, particularly along 
the Achray and Petawawa Roads, contain large amounts of oversized 
material which, if not crushed, is suitable only for granular fill. Well- 
sorted pebble gravels appear to be scarce. Extraction in many existing 
pits in the central part of the area is limited by high water table condi 
tions. Most eskers in the area are too small to be considered as signifi 
cant potential aggregate sources.

The present survey has outlined potential aggregate sources and noted 
observed gravel occurrences. Detailed work in areas of specific interest 
will be required to determine the quantity and quality of coarse aggre 
gate present.
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