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Nova Scotia’s geology is quite diverse for such a small geographic area. Look at 
the Geological Map of Nova Scotia (Figure 2) and you will see the numerous rock 
types, units and formations that make up our unique foundation. 

A woodland stewardship map shows the 
surface features of a woodland, including 
forest stands and ecosites, watercourses 
and other details. A woodland map may 
indicate significant wildlife habitat and 
predict the location of future silviculture 
treatments and harvesting activities.

Geological maps, on the other hand, show 
the underlying rock formations, types 
and units of an area of Earth’s surface. It 

may even show the rock types which are 
beneath water bodies and features such as 
lakes, rivers and the ocean. The geological 
map is colour-coded by rock units, which 
differ from each other by rock type and age.

If you look closely at Figure 2, you will 
see a line which extends approximately 
from the Bay of Fundy in the west to 
Chedabucto Bay in the east. This is the 
location of a crack in Earth’s surface called 

Figure 2. Geological Map of Nova Scotia.
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the Cobequid-Chedabucto Fault. While 
it may look similar to the San Andreas 
Fault which is in California, it is no longer 
active. But hundreds of millions of years 
ago the Cobequid-Chedabucto Fault was 
the convergence of two very different land 
masses which were once separated by 
hundreds of kilometres. In some places, 

you can see evidence of the fault without 
even leaving your vehicle (Figure 3).

Some rocks in Nova Scotia are up to a 
billion years old. This is short in geological 
years, but beyond the imagination when 
compared with the life of a forest.

Figure 3. Aerial photo of the Cobequid-Chedabucto Fault near Parrsboro, N.S. 

Figure 4. Detailed bedrock geology map with descriptions of rock formations. 
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Rock Types of Nova Scotia
Rocks were formed many millions of years 
ago, as heat and pressure in the Earth’s 
mantle pushed melted material towards the 
Earth’s surface and cooled, or as sediments 
which were laid down over thousands of 
years on dry land or in the Earth’s seas. Some 
of these rocks are changed into completely 
new rocks through intense heat and pressure.

Rocks are grouped by how they formed, into 
igneous, sedimentary and metamorphic rocks.

IGNEOUS ROCK
Rocks formed by molten magma are called 
igneous rocks and can be fine-grained or 
coarse-grained depending on how closely 
to the earth’s surface the cooling occurred. 
Granite is an example of a coarse-grained 
igneous rock which cooled relatively slowly 
beneath the earth’s surface. Granite is often 
exposed at the surface as overlying rocks 
are eroded.

Figure 5. Coarse-grained igneous rock.

Igneous rocks, such as granite, weather 
slowly through the actions of cold, heat, rain 
and chemicals in the environment. They 
release nutrients into the soil very slowly 
and in small quantities limiting the fertility of 
soils where granite is abundant. Many soils 
in southwestern Nova Scotia are of granite 
origin, which may be a limiting factor in 
forest growth in that area of the province.

SEDIMENTARY ROCK
Sedimentary rocks can be formed by two 
processes. The first process is the laying 
down, over time, of weathered material on 
the Earth’s surface or under the oceans. 
The second process is the evaporation 
of seawater to leave behind deposits of 
minerals like salt and gypsum, called 
evaporites.

Figure 6. Sedimentary rock layers.
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Sedimentary rocks are usually “softer” and 
weather much more readily than igneous 
rocks. Most soils derived from sedimentary 
rocks are fertile because they are derived 
from a mixture of weathered rock types. 
Some of the richest forest ecosites in 
the province are located in areas where 
sedimentary gypsum and limestone 
deposits are present. The soluble character 

of these deposits results in sinkholes and a 
hummocky topography called karst. 

The karst often contains limestone or 
dolomite that act as acid buffering agents 
in the soils, and the hummocky terrain 
produces localized micro-climates that 
result in growth areas for unique and 
sometimes rare plant species. 

Figure 7. Limestone with fossils.

METAMORPHIC ROCK
A third type of rock, called metamorphic 
rock, may be formed from sedimentary 
or igneous rocks. Through heat and 
pressure, new minerals form in the 

rocks, transforming the rock’s original 
appearance and both chemical and 
structural properties. The rocks may be so 
altered that the original rock type may be 
difficult to identify.
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Figure 8. Metamorphic rock sample from northern Cape Breton, N.S.

A Forest Ecosystem Classification for Nova Scotia”, published by the Government of Nova Scotia, 
provides details of identifying vegetation, soil and ecosite types, and is a useful tool for landowners 
who wish to know more about their woodland. 

For owners who are interested in their geological resources, the soils section of the guidebook 
provides descriptions of soil types and many of the associated geological characteristics 
which are related to each soil type.

Soil sampling methods are described in the guidebook, and 
using a soil auger is the suggested approach. Where soil 
samples contain a high proportion of gravel or cobble (coarse 
stones), it may indicate a source of aggregate for future 
extraction. Such sites are usually rapidly drained because of 
the gravel content, and may be less fertile for forest growth 
as a result.
The guidebook describes several phases of soil types. Soil 
phases are features within a soil type which may be important 
for making forest management decisions. For example, soils 
with high gravel content may be considered as Coarse Phase 
soils. These soils will likely be less fertile but may be able to 
accommodate the movement of heavy equipment across the 
forest floor.

Tourism, Culture and Heritage

Forest Ecosystem Classification for Nova Scotia
(2010)

Part I: Vegetation Types
Part II: Soil Types
Part III: Ecosites

prepared by
Nova Scotia Department of Natural Resources

REPORT FOR 2013-1

Figure 9. A Forest Ecosystem  
Classification Guide for Nova Scotia.
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Surficial geology refers to the unconsolidated 
sediments lying on top of bedrock. These 
include materials deposited by glaciers or 
rivers, stream and ocean processes. Soil is a 
thin weathered layer found at the top of the 
surficial geology deposits.

Your woodland has been shaped by the 
forces of nature over thousands of years. 
Glaciers have covered Nova Scotia many 
times and this history is complex. As recent 
as about 20,000 years ago, a glacier a 
kilometre or more in thickness overlay much 
of Nova Scotia. The tremendous weight 
of the glaciers compressed landforms and 
scoured trenches and depressions in the 
solid bedrock. Roughly 10,000 years ago any 
remaining smaller glaciers or ice caps had 
disappeared. During their slow movement, 
glaciers picked up many fragments of the 
landscapes beneath them, transporting 
them over great distances. Boulders and 
stones of every size were plucked from the 
Earth’s surface and conveyed along with the 
glaciers’ movement.

As the global climate warmed, the 
massive ice sheets that once blanketed 
Nova Scotia retreated, dropping the 
debris they had carried. Huge boulders, 
sand and gravel, clays and silts and 
fresh water was left behind as the ice 
melted. New lakes and rivers were 
formed, and gravel was deposited in 
small hills called eskers. Boulders, 
called erratics, were randomly dropped 
in places far from their sources.

You may see clear evidence of the 
passing of the glaciers on your 

woodland. Small lakes and ponds may 
have been etched into the surface of 
your property; where bedrock is exposed 
you may be able to see the evidence of 
gouges as rock was ground against rock 
with tremendous pressure.

In some places, glaciers and ancient 
rivers have left behind deposits of coarse 
stones which can limit forest growth. 
These stony-phase soils are described 
in A Forest Ecosystem Classification 
Guide for Nova Scotia and can increase 
the likelihood of windthrow because of 
restricted rooting space. Where granite 
rock exists, and is noticeable above 
ground, granite-phase soils often limit 
tree growth in the same way as stony-
phase soils. Granite soils are also less 
fertile than soils of other origin. 

In general, the material deposited by 
glaciers as they melt is called glacial 
till. Glacial till can influence the types 
of forest stands which develop on some 
ecosites. As bedrock weathers and 
organic material is added as plants die 
and decompose, soils develop which 
support plant growth. Over time, the soils 
become deeper, gently smoothing the 
contours of the landscape.

As with bedrock geology, surficial materials 
are divided into units or deposits and 
are plotted on surficial geology maps. 
Surficial geology maps are widely used by 
development planners when information 
is needed about groundwater availability, 
location of roads, and other resource 
requirements.



12 MODULE 17: BENEATH YOUR FEET: A WOODLAND OWNER’S GUIDE  
TO MINERAL AND GEOLOGICAL RESOURCES 13

LESSON ONE

Figure 10. Portion of a detailed surficial geology map with legend

Resources  
Beneath Your Woodland
The types of resources which may be found 
beneath your woodland include:

•  Surface materials  
(sand, gravel, topsoil etc.)

• Peat
• Minerals
• Water
• Geothermal energy
• Geoheritage values

Rocks and subsoils have been used as 
construction materials and tools for 
thousands of years and are a major source 
of building materials. Rocks are made up of 
combinations of minerals. Surface materials 
are the materials lying on top of rocks and 
are the source of sand, gravel, topsoil and fill.

Peat deposits are rich organic materials, 
derived from dead plants and animals, 
and are found in wetland areas, or former 
wetlands.

Minerals are naturally occurring inorganic 
materials which do not originate from 
plants or animals. Nova Scotia’s geological 
diversity is apparent in the variety of 
geological resources, including minerals, 
which have been mined here. Research into 
the province’s rich mining heritage reveals 
more than a hundred different deposits of 
minerals. Many small rural communities 
in Nova Scotia were settled adjacent to 
mining activities. 

Water is the life-blood of our planet and 
is abundant in Nova Scotia. Water quality 
is heavily influenced by the different 

091.17.CNS Mineral&GeoRes Module17.indd   12 2018-03-12   11:25 AM
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geological materials it passes over or 
through on its way to the Earth’s surface. It 
is important for landowners and land-use 
planners to be able to access information 
about the potential for poor water quality in 
some locations.

Figure 11. Water quality is important to all forms of life 
on Earth.

Geothermal energy becomes a resource 
when the internal heat generated inside 
the Earth is extracted and used in a variety 
of residential and commercial heating and 
cooling applications. Woodland owners 
who live on their land may have a better 
opportunity to benefit from geothermal 
energy.

Geoheritage is the connection between 
people and Earth’s geological history.  
The term generally refers to geologic  
features, landforms, and landscapes  
with significant scientific, educational, 
cultural or aesthetic values. 

While natural sites have captured our 
interest and imagination throughout 
history, the recognition and conservation of 
geologically significant areas or sites is a 
fairly recent initiative. Private geo-tourism 
sites and businesses have been developed 
around the world and could be potential 
opportunities to generate revenue for Nova 
Scotia landowners.

Figure 12. A geoheritage site at Old Wife, Five Islands 
Provincial Park, N.S.
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Geohazards
Geohazards are geological conditions or 
features that may pose a threat to people 
or the environment. Some geohazards 
occur naturally but can be worsened by 
human activity or climatic events. Although 
Nova Scotia has fairly stable geology and 
landscapes, some areas may be physically 
or chemically unstable.

In Nova Scotia, geohazards include:

•  landslides in areas of steep slopes;
•  bedrock units which may dissolve to 

create sinkholes and unstable landforms;
•  shorelines which are subsiding or sinking 

slowly, and others which erode as sea 
levels rise, abandoned  mine openings;

•  bedrock units which contain metals such 
as uranium and arsenic that may be of 
concern to human and ecosystem health;

•  bedrock which, when disturbed, may 
release acidic runoff, causing fish kills 
and harm to other aquatic life; and

•  in places where historical gold mining has 
occurred, mercury and arsenic may be 
found in tailings. 

Figure 14. Tailings in wetlands at Montague Gold Mines, N.S.

Figure 13. Shoreline erosion.  
The grassy shoreline was once located alongside the large 
boulders which were put in place to help prevent erosion.

This list of geohazards reveals the 
complexity of human interactions with 
Earth. While we require Earth’s geological 
resources to survive, we also need to 
understand the impact our actions have  
on human health and the environment. 

In Nova Scotia, the management of 
geological resources and geohazards is 
the responsibility of several government 
departments. For some individual 
geohazards, more than one government 
department or piece of legislation may be 
applicable. The role of each government 
department is outlined in acts, regulations 
and policies. 
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The Nova Scotia Department of Natural Resources, Geoscience and Mines website (novascotia.ca/
natr/meb/) contains information on – and links to – all of the topics discussed in this module.
A potentially useful resource for woodland owners is the Prospector’s Education Program which 
can be found at novascotia.ca/natr/meb/prospector-videos. This online video explores topics such 
as the process to acquire a mineral exploration licence (more commonly called staking a claim) 
and how to read geology maps. 
An online registry of licences and leases is available, which allows the user to apply for mineral 
licenses and leases in Nova Scotia. Titled NovaROC, the system provides step-by-step instructions 
for registering claims and conducting transactions related to the mineral rights business in Nova 
Scotia. It also allows the user to view and research information related to mineral rights, such as 
the current ownership of mineral licences and leases across the province. The link to NovaROC is: 
novaroc.novascotia.ca/novaroc/page/home.jsf
The Nova Scotia Department of Natural Resources has a library at its main Halifax office which 
has information on topics covered here. The Department also maintains an internet bibliographic 
search program called NovaScan that can help you find detailed information on many topics.

http://novascotia.ca/natr/meb/
http://novascotia.ca/natr/meb/
http://novascotia.ca/natr/meb/prospector-videos/
https://novaroc.novascotia.ca/novaroc/page/home.jsf
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Quiz 1
1  The Earth is slowly moving beneath us in  q True      q False 

a process called plate tectonics.

2  A major geological fault in Nova Scotia is  q True      q False 
the San Andreas Fault.

3  Igneous rock is formed by the slow buildup  q True      q False 
of sediment on the ocean floor.

4  Forest Ecosystem Classification is the process  q True      q False 
by which forest vegetation, soils and ecosites are identified.

5  Sub-surface woodland resources include minerals,  q True      q False 
trees, geothermal energy and water.

6  Geoheritage sites include landforms, geologic  q True      q False 
features and wildlife.

7  Geohazards include old mine sites with tailings,  
eroding coastlines and the release of harmful metals q True      q False 
into the environment.

8  Forest soils are evidence that glaciers recently passed  q True      q False 
through an area.

9  Geothermal energy harnesses the power of the sun  q True      q False 
for human use.

10  Soils derived from granite rocks are often of  q True      q False 
lower fertility.




