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Overview 
Most woodland owners are aware of conditions which can pose threats to human 
health, including old well sites, hung-up trees, deep ponds adjacent to woodland 
roads, and others. Geohazards may not be as obvious as many other dangers, 
but landowners should be able to recognize them.

As described in the Introduction, geohazards 
are geological conditions or features that may 
pose a threat to people or the environment. 
While Nova Scotia has fairly stable geology, 
geohazards exist which can affect human 
and environmental health. 

The Department of Natural Resources has 
collected information about geohazards. 
Online interactive maps are available on the 
DNR website for some geohazards. New 
products for others are being developed. 

Acid Rock Drainage
When water flows over rocks containing 
certain minerals, the acidity of the water 
may increase to the point where it is 
harmful to the environment. If the acidic 
water runs off and flows into streams 
containing aquatic life, the pH of the water 
may be lowered to a harmful level. 

In Nova Scotia, the areas of greatest 
concern are within rocks of the Halifax 
Group. These rocks, which are black slates, 
are rich in minerals called sulphides that 
contain iron and sulphur.

As long as these sulphide minerals are 
encased in rocks below the Earth’s surface, 
they cause little harm. When they are 
disturbed, oxygen and water begin to break 

down (or oxidize) the sulphide minerals 
into iron and sulphur, staining the rock a 
deep red-brown colour. This process, called 
acid rock drainage, produces sulphuric 
acid which can make its way into the 
environment through run-off.

Figure 54. Acid rock drainage in Halifax Regional 
Municipality, N.S.

Acid rock drainage is often accompanied 
by toxic heavy metals such as aluminum, 
cadmium, arsenic, manganese and cobalt. 
Together with acid rock drainage, the heavy 
metals can significantly impact fresh-water 
fish populations. Clean-up costs can be 
substantial. 

Any kind of bedrock disturbance can trigger 
acid rock drainage, including excavation, 
road construction, quarrying and mining. 
Because the Halifax Group rocks are found 
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in a large area of Nova Scotia, acid rock 
drainage can be a significant risk on many 
woodland operations. If you have black 
slate on your woodland and are within 
areas mapped as being underlain by Halifax 
Group rocks,

avoid disturbing the bedrock underlying 
your woodland as much as possible. In 
addition, a geologist should be consulted 
prior to proceeding with any ground 
disturbance activities.

Figure 55. Acid Rock Drainage Risk map for the Lunenburg area of SW-Nova Scotia.

Abandoned Mines
The term ‘abandoned mines’ includes 
surface and underground workings 
associated with former mining operations. 

Abandoned mines have been an intrinsic 
part of the Nova Scotia landscape for 
over three centuries. Wherever mining 
operations have been carried, abandoned 
mines are likely to exist.

In the past, many mining operations were 
simply abandoned with little effort made 
to restore the surrounding environment. 
There were no mining or environment 
regulations in place when these were 
active mines. Under the present-day mining 
and environment legislation, repairing the 
landscape, rehabilitating wetlands and 
re-establishing vegetation on mine sites is 
mandatory. These processes, known as land 
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reclamation and restoration, are imbedded 
in provincial legislation and require 
operators reclaim their sites to a suitable 
state once mining ends.

Many older sites are difficult to reclaim. 
In these areas, it was common practice to 
permanently remove the topsoil from the 
site leaving very little potential for natural 
re-growth of vegetation. 

Many older sites require reclamation. 
Some sites contain abandoned and 
dangerous mine openings called shafts. The 
Department of Natural Resources maintains 
a provincial database of abandoned mine 
workings. The database includes locations 
and identifies potential sources of danger. 

Figure 56. An un-reclaimed, abandoned mine shaft.

Abandoned mine sites are sometimes 
viewed as opportunities for community 
projects. These sites can be used for 
residential or commercial development, 
forest restoration, agriculture, recreation, 
and environmental conservation. 

Figure  57. A reclaimed mine site at Westville, N.S.

Expansion of residential communities has 
increasingly encroached on mine sites 
which were once considered to be remote. 
In addition to public safety issues, threats 
to environmental health may develop 
on these sites. These include the use 
of abandoned sites for illegal dumping, 
resulting in pollution of groundwater. It is 
important to report any undocumented 
abandoned mines to the Department of 
Natural Resources, and to exercise extreme 
caution around abandoned mines.

Sinkholes
Sinkholes are caused by the natural 
dissolution of gypsum and limestone, resulting 
in the formation of underground caverns. Over 
time, the tops or roofs of the caverns collapse, 
either slowly or catastrophically, resulting in 
surface sinkholes. Gypsum is easily dissolved 
by water, both at surface and below surface. 
Carbonic acid formed during the breakdown 
of organic materials mixes with percolating 
ground water and dissolves the underlying 
limestone. In areas where limestone is not 
covered by soil containing organic materials it 
can be erosion resistant. 
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Gypsum and limestone are called 
evaporates because they are produced by 
precipitation of salt water minerals when 
the sea-water evaporates. In Nova Scotia, 

the gypsum and limestone were deposited 
in a 300-million-year-old ocean. At a time 
when these deposits were being formed, 
Nova Scotia was located near the equator. 

Figure 58. How sinkholes form. Box A: Rain water percolates downward, dissolving the underling gypsum and limestone bedrock, 
carrying surficial materials found above the bedrock into the underlying bedrock crevices and caverns; Box B: Surficial sediments 

continue falling into the bedrock crevices and caverns, enlarging a hidden cavity; Box C: The near surface cavity in surficial 
sediments collapses forming a sinkhole. 

In areas where gypsum and limestone 
occur, characteristic karst topography is 
developed. This includes development of 
extensive areas of sinkholes interspersed 
with bedrock exposures. In some areas 
of the province underlain by gypsum the 
topography resembles the bombed-out 
areas of major battles fought in times of war 
where massive artillery barrages cratered 
the landscape. These are unsafe areas for 
development due to the risk of collapse. 

Underground cavities may be present even 
in areas where sinkholes are not visible at 
ground surface. Bedrock geology maps 
showing areas mapped as being underlain 
by gypsum or limestone can be used as 
guides to areas with potential for sinkhole 

development. In these areas, a professional 
geologist should be consulted before heavy 
equipment is moved into the site or new road 
construction considered. A simple change 
in surface water drainage patterns in areas 
underlain by gypsum or limestone can result 
in development of new sinkholes. Fluctuating 
ground water levels through drought 
conditions or over pumping of ground water 
aquifers can also result in an increase in 
sinkhole development. Sinkholes can lead to 
a sudden and catastrophic introduction of 
pollutants into ground water aquifers if the 
collapse impacts built structures sitting on 
the subsided land surface. 

A Forest Ecosystem Classification for Nova 
Scotia identifies karst forest as a unique 
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forest group. The guide indicates that rare 
plants may be found is these forests. Karst 

sites can also provide valuable habitat for 
cave-dwelling mammals such as bats.

Figure 59: The red arrow marks the location of a water filled gypsum sinkhole as seen in a LIDAR image on the left and aerial 
photograph on the right.

Coastal Erosion
Shorelines are dynamic places. Some 
shorelines are eroding and retreating 
landward while in other areas new beaches 
form and migrate seaward and upward 
to accommodate rising sea levels. Waves 
which hit the shoreline is the primary cause 
of coastal erosion, particularly during storm 
events, but overland flow of rain water also 
erodes the coast. Freezing and thawing of 
coastal materials during winter months 
plays a big role in softening coastal cliffs for 
future wave erosion. Hazards are created, 
including mud slides, slumps and rock-falls.

Storm surges and heavy rain which may 
occur near high-tide can cause flooding in 
coastal zones. Such events damage buildings 
and wharves, roads, commercial properties 
and may modify sensitive habitats.

Figure 60. The ground that once surrounded the well of a 

Coastal homeowner has been completely washed away by 
coastal erosion. 
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The risk of coastal erosion is dependent on 
many factors such as the type of geological 
materials exposed along the shoreline, wave 
fetch, water depth, and shoreline orientation 
to storm waves. Coastal areas with hard 
resistant rock types do not experience the 
same rate of erosion as areas with softer 
sedimentary rocks.

In areas where the coastline consists of 
easily-eroded materials such as soil, sand 
and gravel, severe weather events can 
cause sudden changes in coastline profile. 
Exposure to hurricane-force winds greatly 
increases rates of erosion and the risk of 
damage to infrastructure.

Woodland owners who have rock material 
on their property suitable for armour 
rock, may have opportunities to market 
the rock to landowners who have eroding 
shorelines. For example, the Cobequid 
Hills, containing good sources of hard 
rock, are less than 20 kilometres from the 
Northumberland Strait which has a high 
risk of shoreline erosion.

Sea levels have changed significantly 
over the last million years, mostly due to 
fluctuating global climate. During an ice 
age, sea levels are lower because water 
is held within the continental ice sheets 
and ocean waters cool and contract. Until 
about 20,000 years ago, sea level in the 
Maritimes was nearly 120 metres lower 
than today. 

During warm climate cycles, sea levels rise 
as ice sheets melt and ocean waters warm 
and expand. The current warm period, 
coupled with man-made climate change 
will contribute to long- term partial melting 

of the continental ice sheets in Antarctica 
and Greenland. This will contribute to rising 
future sea levels. 

In addition to the rising sea level, Nova 
Scotia is sinking at a rate of approximately 
17 cm per 100 years. The combination 
of rising oceans and sinking land in Nova 
Scotia has resulted in relative sea-level rises 
near Point Tupper of approximately 43 cm 
per 100 years and, at Pictou, of about 37 
cm per 100 years, as measured by Canadian 
Hydrographic Survey.

Future weather patterns due to changing 
climate, both natural and man-made, are 
extremely difficult to predict. The rate of 
sea-level rise, coupled with intense storms 
is likely to cause increased erosion and 
significant coastal flooding. 

Local human activities affecting erosion 
may occur where structures such as 
wharves and dams have the potential to 
impact natural processes such as sand 
deposition. Woodland owners who own 
coastal properties should avoid cutting all 
trees to the shoreline since roots will hold 
soil in place.

Predicting areas of coastal erosion is difficult, 
since significant differences in erosion rates 
can occur over short distances. It is usually 
necessary to examine individual properties to 
determine sensitivity to erosion. 

In general, areas of the coastline along the 
Northumberland Strait and St. George’s Bay, 
and the area from North Sydney southeast 
to Louisbourg are very susceptible to 
coastal erosion. Within the Bay of Fundy, 
shorelines along Chignecto Bay, Minas 
Basin, and the Minas Channel are also prone 
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to erosion. These are areas underlain by 
soft, easily eroded sedimentary rocks. 

Figure 61. In some areas of the province, such as along the 
Northumberland Strait, coastal erosion can be significant.

Woodland owners should be aware of 
the increased risk of coastal erosion in 
these areas and manage those woodlands 
adjacent to shorelines in ways that will 
reduce this risk. 

The following Department of Natural 
Resources link provides more information 
on coastal erosion: novascotia.ca/natr/
meb/hazard-assessment/coastal-flooding-
erosion.asp

Radon Gas
Radon is a naturally-occurring radioactive 
gas formed by the breakdown of uranium. 
Radon gas can be released from rocks, 
water and building materials which contain 
small amounts of uranium. It is nearly 
impossible to detect radon gas without 
specialized equipment because it has no 
odour, taste or colour. Studies indicate that 
prolonged exposure to high concentrations 
of radon is linked to increased risks of 
developing lung cancer.

Nova Scotia Department of Health 
estimates around 120 people die each 
year in Nova Scotia due to lung cancer 
induced by long term exposure to high 
concentrations of radon gas. Radon gas is 
heavy so basements are the areas where it 
tends to occur in highest concentrations. 

Radon is present throughout Nova Scotia 
in varying quantities. Some areas along the 
southern and eastern shores of the province 
have greater potential for the presence of 
radon inside dwellings and other structures. 
Building codes are designed to prevent 
radon accumulation in newly constructed 
buildings. Test kits which detect the 
presence of radon are available and can be 
used by homeowners or professionals.

Outdoors, radon exists in very low 
concentrations and does not pose health 
risks. Woodlands do not expose landowners 
to harmful quantities of radon. 

http://novascotia.ca/natr/meb/hazard-assessment/coastal-flooding-erosion.asp
http://novascotia.ca/natr/meb/hazard-assessment/coastal-flooding-erosion.asp
http://novascotia.ca/natr/meb/hazard-assessment/coastal-flooding-erosion.asp
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Figure 62. How radon gas can enter a home.

Exposure to harmful levels of radon through 
water sources is much less likely than 
through airborne radon. Because of this 
reduced risk, there are no guidelines for 
radon levels in water. Information on radon 
and radon detection can be found at:

novascotia.ca/dhw/environmental/
radon.asp

novascotia.ca/natr/meb/download/mg/
ofm/htm/ofm_2013-028.asp 

Metals in the Environment
Certain minerals and metals are vital for 
biological processes and the health of 

humans, animals and plants. On the other 
hand, some metals are toxic, even in very 
small quantities. 

Most metals occur naturally in our air, soil, 
water and rocks in concentrations that 
are not considered harmful. In some areas 
however, metal levels are naturally high 
and are considered potentially harmful. 
In other areas, human activities such as 
mining, industrial processing and improper 
waste disposal have contributed to the 
accumulation of metals.

Arsenic and uranium are two metals 
which occur naturally in Nova Scotia that 
can be found in harmful quantities. High 

http://novascotia.ca/dhw/environmental/radon.asp
http://novascotia.ca/dhw/environmental/radon.asp
http://novascotia.ca/natr/meb/download/mg/ofm/htm/ofm_2013-028.asp
http://novascotia.ca/natr/meb/download/mg/ofm/htm/ofm_2013-028.asp
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concentrations of metals can be attributed to 
the geology of an area, including the presence 
of minerals which contain these metals. 

Both these metals can be found in water 
sources. Arsenic is commonly present in 
well water throughout the province, while 
uranium is associated with groundwater 
in areas with granite, sandstone, and shale 
rock types. Neither of these metals has a 
distinguishing taste, smell or colour, and can 
be detected only by testing water sources. 

Gold districts in Nova Scotia have naturally 
high concentrations of arsenic found in the 
minerals of the soil, bedrock and groundwater. 
Mine tailings, as previously discussed, can 

contain elevated levels of arsenic, as well as 
mercury used in gold extraction.

As a woodland owner, you should be aware 
of metals that may exist on your property. 
Although there could be some commercial 
value in them, you would also want to know 
about the presence of potentially harmful 
metals in water sources. 

The Government of Nova Scotia has 
produced maps showing locations of 
groundwater which could contain hazardous 
metals. Despite the availability of maps, 
testing water samples remains the best way 
to verify the safety of water sources.

Figure 71. Map of areas with potential arsenic concerns 
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Figure 72. Map of areas with potential uranium concerns 

More information is available from the Nova Scotia Departments of Natural Resources and 
Environment. 

More information on arsenic and uranium can be found through the following links:

Arsenic information :  
novascotia.ca/nse/water/docs/droponwaterFAQ_Arsenic.pdf 

Uranium information:  
novascotia.ca/nse/water/docs/droponwaterFAQ_Uranium.pdf

http://www.novascotia.ca/nse/water/docs/droponwaterFAQ_Arsenic.pdf
http://www.novascotia.ca/nse/water/docs/droponwaterFAQ_Uranium.pdf
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Quiz 6
1  Acid rock drainage in Nova Scotia is mainly associated  q True      q False 

with mining operations.

2  Acid rock drainage can create toxic conditions for fish  q True      q False 
and other organisms.

3  Abandoned mine openings are found on both Crown  q True      q False 
and privately owned land.

4  Old sand and gravel operations may be reclaimed  q True      q False 
for community use.

5  Sinkholes form mainly in areas underlain by sandstone. q True      q False

6  Withdrawing groundwater can cause sinkholes to  q True      q False 
form in some areas.

7  Human activities can cause localized coastal erosion. q True      q False

8  Nova Scotia is sinking very slowly due to natural causes. q True      q False

9  Radon gas has a strong odour. q True      q False

10  You can easily taste all metals in well water.  q True      q False
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Case Study – Part 4 (Scenario 3)
After many years of exploration, North Star was nearing the limits of the 
company’s budget to explore Mattie’s property. To make matters worse, the price 
of gold had recently plummeted, further decreasing the incentive to continue 
working on their property.

Sam phoned Mattie and told her the news. 
“We are dropping North Star’s claims,” he 
stated. “We will remove our equipment and 
repair any damage to your woodland as 
soon as possible.”

“Thanks for letting me know,” replied Mattie.

When Mattie told Thomas that the company 
was leaving the property, Thomas was 
pleased that he could now expand his plans 
for managing the woodland. “They have left 
us a great access road,” he said to Mattie, 
“and I would like to extend it to a section of 
our woodland where they haven’t carried 
out any exploration.”

The following spring Thomas began cutting a 
road right-of-way to an area of the woodland 
which he had been keen to manage. During 
the late summer he hired a bulldozer 
operator to begin constructing the road. 

“It’s tough going in places,” said the 
bulldozer operator a few days later. “I‘ve hit 
some pretty hard rock in a couple of spots. 
You’ll need a bigger ‘dozer to get through it, 
or maybe an excavator and some dynamite,” 
he chuckled.

Thomas walked up the partly-constructed 
road to where the bulldozer had ripped 
away a buried section of rock. The rock was 
hard, all right, and was shot through with 

white veins. It looked like a rock sample that 
Sam had shown him years ago. 

“I wonder...” thought Thomas. He brought 
the rock sample into the sunlight and took 
out his pocket magnifier which he used to 
identify plants. 

A quick yellowish golden gleam made his 
heart race, as he inspected the rock with 
the magnifier. He remembered what Sam 
taught him about identifying gold and was 
pretty sure this was the real thing. There 
was no doubt – small specks of gold metal 
winked back at him as he turned the rock 
in his hand.

Glancing around to make sure he was alone, 
Thomas pocketed the rock and looked at 
another piece. Not quite so obvious this 
time, but the specks were there. He picked 
up a couple more samples and walked 
quickly out the road, whistling as he went 
and acting as normally as he could.

The next day, barely able to contain his 
excitement, Thomas drove to the local 
NSDNR Mines Branch office to verify his 
findings.

The geologist who examined his samples 
was courteous and thorough. “You 
certainly have some gold here,” he said. 
“It’s impossible to determine the extent of 

CASE STUDY – PART 4
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the deposit from these samples alone, but I 
would say it’s worth taking a serious second 
look in the area where you found these 
pieces. You could stake a claim, and if there 
is really something there worth developing, 
you could option it yourself to a mining or 
exploration company.”

“What should I do next?” asked Thomas.

“If you are going to explore for gold yourself, 
you should become familiar with the rules 
and regulations associated with staking a 
claim, prospecting and mineral exploration,” 
the geologist replied. “The Department 
of Natural Resources has some excellent 
online material, including a prospecting 
course. In the meantime, my co-worker and 
I can show you how to stake the mineral 
rights on your property, if it hasn’t already 
been staked.”

“That sounds great,” said Thomas.

Thomas spent the next few evenings on his 
laptop working his way through NSDNR’s 
Prospector Education Program. He was 
pleased with the way the information was 
organized and was surprised at the many 
details of prospecting.

Once he had completed the prospecting 
course, Thomas was anxious to further 
explore the area of the property where he 
had staked his claims. He found out that 
as a prospector he could apply for various 
government grants to assist with the costs 
of further exploration.

Thomas was successful in obtaining a 
grant, and he received assistance with 
collecting more samples of rock and having 

them analyzed for gold content. He was 
thankful for the grant, which covered many 
of his costs.

Other grants were available, as Thomas 
discovered, and he had heard about the 
Prospectors and Developers Association 
Convention. Thomas figured that this would 
be a great place to learn more about the 
industry, and meet people who could assist 
him with his efforts to sell the mineral 
rights in the area he had staked. Thomas 
applied for, and received, a marketing grant 
for travel to the conference in Toronto the 
following March.

At the convention, Thomas met many 
individuals and companies who were 
looking to option mineral properties. Three 
companies showed significant interest 
in Thomas’ assessment results from his 
prospected samples.

A junior exploration company called Gemini 
Testing expressed interest and made an 
offer to undertake a preliminary exploration 
of Thomas’ claims. The company carried 
out its first exploration program under 
an option agreement where Mattie and 
Thomas received a $20,000.00 option 
payment to explore their mineral claims. 
In addition, Gemini agreed to spend up to 
$200,000 in exploration costs.

It was clear to Thomas that learning about 
prospecting, staking his own claims and 
personally optioning the mineral rights had 
financial benefits. Both he and Mattie hoped 
that Gemini had better results than North 
Star several years previously.
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The first year of Gemini exploration was 
nearly over. New test holes had been drilled 
in the area of the property where North Star 
had not explored, and where Thomas had 
staked his claims.

Mattie and Thomas were invited to attend 
a meeting with Gemini officials, who 
indicated that the first year of exploration 
was a success. They agreed to pay Mattie 
a further $42,000 for another year of 
exploration, and committed to spend up to 
a half million dollars in exploration costs.

If a mine-able deposit was found, the 
company and Mattie would negotiate a net 
smelter agreement to establish how much 
of a royalty Mattie would receive.

Pleased with this arrangement which would 
bring in new revenue and reduce the need 
for Thomas to harvest as much timber each 
year, Mattie signed the documents. 

**

The following spring, trout were jumping 
in the lake, hungry for the evening’s mayfly 
hatch. Mattie and Thomas sat on the small 
porch of the cabin watching the sun sink into 
the spruce trees on the other side of the lake. 

They heard a familiar sound in the south end 
of the lake. As they looked, the loon appeared 
from around the small point, with four small 
chicks following her in a tiny flotilla.

“Life goes on,” said Mattie.

Thomas nodded.
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Conclusion 
If you are interested in learning more about the geology, rocks and minerals on your 
woodland, you have embarked on an exciting quest which could result in rewarding 
discoveries. Beneath your feet is an unseen realm, and by studying this Module you’ve 
already taken the first steps towards revealing potential new resources on your woodland.      
 




