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GLACIAL DEPOSITS

Most of New Brunswick is covered with glacial deposits that were laid down by glacier
ice or meltwater during the last glacial period (ice age). At the mouth of the Keswick
River the deposits are more than 100 m thick but on average the thickness is between
and 2 m. Large boulder fields can be found in areas of granitic bedrock having a melt-
out type of glacial deposit (16: Kennedy Lakes). This type of deposit initiated the
discussions about Ice Ages more than one hundred years ago and to this day in some
regions of the world these types of deposits are referred to as boulder clay (indicating
the poorly sorted material, 17: Spednic Lake). In agricultural areas these boulders are
often gathered into boulder walls between fields. Throughout the landscape, large
meltwater channels are associated with so-called “misfit” streams, or no present-day
stream at all.

Boulders that traveled far from their bedrock source are called erratics. In western and
northwestern New Brunswick boulders can be found that were transported from north-
central Maine and the north shore of the Saint Lawrence River. In lowland areas, granite
and quartzite boulders derived from the highland areas are easily spotted in the
landscape.
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HIGHLAND AREAS

The highland areas are the present-day reflection of several periods of
uplifting, weathering, and erosion. The Caledonia Highlands are older and
thus more eroded, rounded, and lower than the Miramcihi Highlands (14:
Mt.Sagamook), which in turn are older than the Rocky Mountains and the
Alps. After uplift, an area begins to weather and erode, forming V-shaped
valleys through fluvial erosion. U-shaped valleys are often the result of
glacial erosion. Eventually erosion will create a relatively level surface
close to sea level (i.e., lowland area).

Remnants of a relatively flat erosional surface can be found on top of the
present-day Caledonia Highlands (15). The Edmundston Highlands are still
very much a plateau area with deeply incised V-shaped valleys. During the
last glacial period, this area seems to have undergone very little erosion
and deposition.
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ESKERS

Esker sediments are common in areas where glaciers have deposited their
sediment load. In New Brunswick, the highest density of eskers is in the
southwest between Woodstock and the Fundy coast. The abundant eskers
and sub-glacial outwash channels mark the large drainage system that was
present during late-glacial times. The systems terminate in the large deltas
that can be found at Pennfield and St.George.

Eskers are the landscape expression of sub- or englacial streams that
deposited their sand and gravel within or underneath the ice. When the ice
melts, the eskers are left behind as sharp sinuous ridges in the landscape.
The internal structure reveals fluvial bedding with collapse features caused
by the removal of the ice-wall support.

The examples shown are between Fifth and Sixth lakes, north of McAdam
(12: cross-section), and at Cranberry Lake (13), south of South Oromocto
Lake, where the esker formed a dam and is the reason for the lake's
existence. Another example of an esker-dammed lake is Killarney Lake
within Fredericton's city limits.
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FLOODPLAINS AND LAKE BASINS

Historically, floodplains were preferred locations for the development of
cities and towns because of the access to water and transportation.
Floodplains are also buffer areas in times of peak discharge, which can
result in flooding of houses and businesses. Parts of the Saint John River
floodplain are occupied by the communities of Fredericton, Edmundston,
Woodstock, Hartland, and Perth-Andover. Sussex is located on the ancient
floodplain of the Kennebecasis River. Floodplains are also prime
agricultural areas (11: Sheffield area).

Several communities along the rivers draw their drinking water directly from
the river. Fredericton obtains its drinking water from an aquifer beneath the
city. It is capped by sediments that were deposited when the valley was
occupied by a post-glacial lake or in a sea-arm that extended inland
because of the high sea-level. After the ice sheet melted/retreated, large
parts of southern and western New Brunswick were flooded by the invading
sea, which is apparent from wave-washed terraces and deposits, and delta
surfaces. The margin of this invading sea is marked on the landscape map.
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Peat bogs are present throughout New Brunswick, but a large percentage can be found in the lowland area (1: Canaan bog). Due to poor drainage and
low nutrient levels, sphagnum peat bogs have developed in this area; several are developed for commercial production of peat moss (2: peat operation
south of Shippagan). Other wetlands and bogs may be part of fluvial systems and coastal marshes. Many of these areas are protected under various
protection regimes (e.g., protected areas, bird and wildlife sanctuaries, provincial or national parks).

BEDROCK CONTROL ON THE LANDSCAPE

The 'basement' building blocks of the landscape are the bedrock units that
were assembled during the geological history of the Atlantic region. Tectonic
and stratigraphic units determine the large landscape units. Although the
landscape is almost totally covered by unconsolidated sediments, locally the
hard bedrock is peeking through. Especially in topographically high areas,
the cover can be eroded and a spectacular landscape results (3: Bald
Peak). In lower lying areas, marine or fluvial erosion may have removed the
cover to expose bedrock at the surface (4: Turtle Mountain is a glacially
moulded bedrock knob that was subsequently exposed). Many surfaces
have been wave-washed, especially along the Bay of Fundy coast. The city
of Saint John, and towns of St.George and St.Andrews are largely built on
bare rock and have very shallow soils.

4

7

Toon Pronk

Martin Marshall

i U 00

|

R

>>>> ><><

_A_ — — —
AN

0 0 20 30 40 50 : g
k. e —t E %
S N R i 2 =
\ Scale 1 500 OOO SALT- AND FRESH-WATER MARSHES
/ Y Marshlands are some of the most productive ecosystems as a result of water availability, sediment supply, and the generally high energy level of boundary
systems. Except for the salinity, the fresh-water marshes around Grand Lake are similar to the salt-water marshes along the Saint Lawrence River. A balance
between mineral and biological accumulation generally can keep the marsh level in sync with the mean water level (5: Grand Lake Meadows).
] The high sediment load of the water and the extreme tides of the Bay of Fundy create a high-sediment influx and make the Fundy marshes unique. Some of
J& J‘G the mudflats in the upper bay have special status as international waterfowl staging areas (6: Musquash Marsh).
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GLACIER-MOULDED LANDSCAPE Ecoregions of New Brunswick : -
Generalized Geology Map of New Brunswick
Canada was almost entirely covered by a large ice sheet during the last
glacial period, and probably during previous ones as well. It is assumed Campbeliton
that the ice sheet was between 200 and 500 m thick in the Atlantic region. Quebec

This has largely moulded the landscape as we experience it today. Bay of Chaleur

Glacially fluted (ridged) landforms like drumlins can be found in several
areas of the province but they are most profound in the border area west
of McAdam. The Spednic Lake (9) area is part of the St.Croix International
Waterway and a designated Protected Area.

Drumlins south of Fredericton are perfectly “engineered” to accommodate
the Regional Sanitary Waste Disposal facility. On a smaller scale, flutings
can be found on many bedrock outcrops throughout the province (10:
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Gulf of
Saint Lawrence

(g

Hodgin striae site). These glacial striations are the result of glacial erosion <
and aid geologists in reconstructing the landscape history. E“’ Maine, USA —issic Dyke
8 - Triassic
§ l:l Upper Devonian-Carboniferous
9 PGDO - Silurian-Devonian Plutonic Rocks
BARRIER ISLANDS AND WIND DEPOSITS 500-600 [ s oevnen
- msw : \:I Upper Ordovician-Lower Silurian
After the disappearance of the glaciers, the interplay between the rising and 00-400 Continenta e e Craovcian
sinking land and the rising sea level has resulted in an ever-changing 200-300 Lowlands [ ecororon tnctoesputonc roc
coastline. Whereas the Bay of Fundy and Bay of Chaleur coasts have mostly f
rocky cliffs and minor marshes, the coastline of the Northumberland I ©-200 — Fout

Strait/Gulf of Saint Lawrence is characterized by sandy barrier islands and
white beaches (7: Kouchibouquac). These areas are of importance to
recreation and tourism as well as wetland and wildlife conservation. Since
many people live and make their living along the dynamic coastline, coastal
management and planning have become increasingly important.

The availability of sand along beaches and the always-present wind have
also created many dunes (8: LeGoulet's Dune, just east of Shippagan). Most
dunes can be found along the coast, but inland minor dune formations and
blow-outs may be present. A few examples can be found at the east-end of
the Fredericton airport and along highway 3 near Brockway.
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EDMUNDSTON HIGHLANDS

The Edmundston Highlands are underlain by Silurian-Devonian sedimentary rocks.
Elevation is between 360 and 600 m with deeply incised V-shaped valleys. Drainage is
determined by sedimentary/structural elements. The area has been subject to glaciation, but
glacial deposits are generally very thin (less than 1 m). Erratics from Quebec and the
Canadian Shield can be found on the plateau areas. The landscape is largely the result of
pre-glacial processes.

CHALEUR UPLANDS

This area, between the Miramichi and Edmundston Highlands, is underlain by Ordovician to
Devonian sedimentary and igneous rocks. To the north, it is bordered by a 60-90 m high
“escarpment” at the edge of the Edmundston Highlands. These uplands consist of gently
rolling plateaus and moderately hilly areas. Relief varies locally from approximately 50 m to
250 m in some of the steeply incised valleys. Glacial deposits can attain thicknesses of more
than 5 m, but generally range in thickness between 1 and 2 m. The landscape is greatly
modified by glacial action (e.g., streamlined/fluted bedrock, outwash channels). In the north,
the uplands abruptly slope toward Chaleur Bay.

MIRAMICHI HIGHLANDS

This is an area of high local relief (490 m maximum, but generally more than 200 m) where
there are a number of higher summits, one of them being Mount Carleton (820 m). The
Highlands are part of the Appalachian Mountain Range that stretches from Florida to
Newfoundland. When it was younger, it may have been as high as the Rocky Mountains are
today. Many of the summits show signs of glaciation, but deposits are thin or absent at high
elevations. In valleys and sheltered locations, glacial deposits can exceed 10 m. In isolated
areas of the highlands, extensive weathered deposits were sheltered locally from glacial
erosion and attest to previous eras of deep weathering.

SAINT JOHN RIVER VALLEY/HIGHLAND FOOTHILLS

The area of the middle and lower Saint John River valley, the area between the New
Brunswick Lowlands and the Miramichi and Caledonia highlands, and the hilly area in
southwestern New Brunswick have several things in common. The landscape in these areas
has been maodified significantly by glacial and melt-water processes. These areas generally
have moderate relief; sand and gravel deposits (in the form of eskers, kames and outwash
deltas), melt-water channels, and drumlinized and fluted landforms are common. Parts of
this landscape were inundated by marine incursion following deglaciation. Present-day
floodplains are wide and filled with sand and gravel and organic deposits.

CALEDONIAN HIGHLANDS

The Caledonian Highlands are the remnant of an older mountain-forming episode. The
underlying rocks are of metamorphic, sedimentary, and igneous origin and range in age from
Pre-Cambrian to Silurian. The landscape has gone through several cycles of uplift and
erosion and, as such, it is an old landscape. Locally, there are deposits that find their origin
in hot tropical climates in entirely different landscapes. It has been modified by recent
glaciation, when an ice sheet covered all of New Brunswick.

NEW BRUNSWICK LOWLANDS

This low-lying and gently undulating area is largely underlain by Carboniferous sedimentary
rocks. These rocks are red and grey sandstone and siltstone (minor conglomerates), and
red soils can be found throughout the area. Erratics from the Miramichi Highlands can be
found throughout the Lowlands. Local relief does not exceed 100 m and the highest points
are around 200 m. The area is characterized by abundant melt-water channels, wide
modern flood plains, peat bogs, and wetlands. Glacial deposits are generally thin, but can
reach a thickness of more than 5 m locally. The eastern part of this area was inundated as
sea levels rose after the glaciers melted. Subsequent rebound of the crust has made it dry
land again, but these areas are prone to flooding during high-water events and will be
affected in the long term by rising sea level.

QUATERNARY
HOLOCENE

MARINE SEDIMENTS: sand, gravel, silt, clay, minor peat and organic sediment; deposited
in beach and intertidal environments at or near present sea level.

Beaches, bars and spits: gravel, sand, minor silt; generally more than 1 m thick.

Intertidal plains and salt marshes: clay, silt, some fine sand, minor peat and organic
sediment; generally more than 2 m thick.

ALLUVIAL SEDIMENTS: terranes and floodplains: sand, gravel, some silt, minor clay and
organic sediment; generally more than 2 m thick; deposited as channel, overbank, and
floodbasin deposits at or near present base level.

ORGANIC SEDIMENTS: bogs, fens, swamps: peat, muck, minor silt and fine sand;
generally 1 to 5 m thick; deposited in shallow basins and on poorly drained surfaces.

LATE WISCONSINAN AND/OR EARLY HOLOCENE

LACUSTRINE SEDIMENTS: sand, silt, gravel, and clay deposited in shallow lake basins
which were in part formed by retreating Late Wisconsinan ice.

Blankets and plains: sand, silt, minor clay and gravel, patchy thin veneer of organic
sediment; generally 0.5 to 3 m thick.

MARINE SEDIMENTS: sand, silt, gravel, and clay; deposited in shallow marine water,
locally deep, which submerged coastal areas and sections of many valleys during and
following Late Wisconsinan deglaciation.

Blankets and plains: sand, silt, some gravel and clay; generally 0.5 to 3 m thick.

LACUSTRINE AND MARINE SEDIMENTS: undifferentated.

Blankets and plains: sand, silt, minor clay and gravel, patchy thin veneer of organic
sediment; generally 1 to 10 m thick.

WISCONSINAN

GLACIOFLUVIAL SEDIMENTS: sand, gravel, minor silt and till; deposited in front of, at the
margin of, within or under retreating Late Wisconsinan ice.

Outwash: sand, gravel, minor till.

Ice-contact deposits: eskers, kames, kame and kettle complexes; sand, gravel, minor silt
and till, generally more than 2 m thick.

SYMBOLS

Drumlin

Esker (direction of flow known, unknown)
Marine limit

Moraine ridge

Tor
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