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Introduction 
 
The aggregate resource is a fundamental 
component of the mining and construction 
industries in Nova Scotia. Annually, more than 
10 million tonnes (Mt) of sand, gravel and crushed 
stone are extracted in the province. Approximately 
3 Mt of crushed stone are exported by bulk carriers 
to destinations along the eastern seaboard of the 
United States, the Caribbean Islands and Prince 
Edward Island. The remainder of the materials are 
used throughout the province in a wide variety of 
structural and nonstructural products. 
 The largest component of stone is utilized in 
primary applications such as asphalt, Portland 
cement concrete, road base and back fill. Aggregate 
also plays a critical role in the development of 
public infrastructure, including roads, bridges, 
runways, dams, wharves, breakwaters and 
underground services. One kilometre of newly 
constructed two lane paved highway uses 
approximately 27 000 tones (t) of stone and sand. 
Residential and commercial developments account 
for a significant proportion of the construction 
aggregate. The average newly constructed home 
uses more than 300 t of stone for products such as 
the concrete foundation, backfill, granular materials 
for the driveway, asphalt, concrete pavers and 
septic fields. There are also a myriad of 
nonstructural applications, including filtration sand, 
roofing gravel, pea stone for play grounds, 
armourstone and rip rap for erosion control, 
landscape stone and traction sand. The province’s 
communities require these vital materials to 
function every day. 
 
Resource Limitations 
 
Although most people do not think about aggregate 
until they need a load dumped in their driveway, 
there is a general assumption that these materials 
are available everywhere and found in unlimited 
supply. This is not the case. Due to rigorous 
industry standards, only a small percentage of 

Nova Scotia’s land base has the bedrock and 
surficial geology capable of producing high quality 
construction aggregate. These standards are based 
on a series of engineering tests that evaluate 
aggregate performance (e.g. Nova Scotia 
Department of Transportation and Public Works, 
2004). The goal of materials testing is to ensure 
that the stone products can withstand the stresses 
typically associated with aggregate-based 
structures. Issues such as product performance and 
life span can have important financial implications 
for public works agencies and tax payers. The 
premature deterioration of a concrete bridge 
because of unsound aggregate materials can be 
extremely costly. Safety is another important 
consideration in maintaining high materials 
standards. When superior materials are used in 
highways, for example, there are fewer problems 
associated with ruts, pot holes and skidding. 
 Some of the primary characteristics that 
determine the potential of a rock as a source of 
construction aggregate include strength and 
durability, resistance to weathering, and chemical 
inertness. Among the numerous features in the 
rocks that can influence stone quality are grain size, 
porosity, fractures, bedding plane weaknesses, soft 
minerals and metamorphic fabrics. Most bodies of 
rock locally contain at least a few of these negative 
attributes; however, overall quality is the critical 
factor in determining the acceptability of a deposit. 
 The current higher standards in stone 
specifications have had the effect of shrinking the 
resource base in recent decades by rejecting 
previously acceptable sources of stone. Today the 
role that materials such as glacial gravel and 
unmetamorphosed sedimentary rocks play in the 
construction industry has been significantly 
reduced. A consequence of this has been additional 
pressure on the higher quality deposits. 
 
Other Constraints 
 
Even when the rock meets industry standards, there 
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are a host of other factors that can affect 
development potential in the future. Geological 
constraints, such as thick overburden, can make a 
location uneconomic for quarrying due to the costs 
associated with stripping away these materials. 
Drumlins and other thick tills are common in some 
regions of the province. Distance to market is a 
major consideration when evaluating a site. 
Transportation costs are the largest component in 
the price of the stone landed at the construction 
site. Much of the land capable of producing 
construction aggregate occurs in locations that are 
currently too far from the major markets. It does 
not matter how good the materials in a deposit are 
if the costs of trucking them to the construction site 
make the source uneconomic. Environmental 
regulations and guidelines have a major impact on 
the potential for aggregate resource development. 
Separation distances of aggregate operations from 
streams and buildings have sterilized large blocks 
of resource land. Blasting set-backs, for example, 
require an 800 m separation distance between 
quarries and dwellings. Depending on its location, 
a newly constructed house can sterilized as much 
as 2 square km of resource land. Restrictions 
related to environmental and health concerns 
prevent the extraction and use of rocks containing 
harmful minerals. An example is the legislation 
prohibiting the extraction and use of pyritic stone 
for aggregate purposes due to potential acidic 
runoff and the contamination of water courses 
(Nova Scotia Department of Environment and 
Labour, 1995). 
 Encroachment on the resource land by 
competing and conflicting land uses is having a 
major impact on the aggregate resource in Nova 
Scotia. Community developments such as 
subdivisions are continually spreading outward into 
undeveloped areas. Infrastructure such as 
transmission towers, new highways and power 
transmission corridors are taking large swaths of 
land from future aggregate use. Other resource 
potential is being lost as a result of new land uses 
considered incompatible with aggregate extraction. 
Some of the land uses directly impact the resource 
land by overlying it (e.g. an industrial park) while 
others have an indirect affect by being situated too 
close to an aggregate deposit to permit quarrying in 
the future (e.g. a golf course). Commonly tied into 
the sprawl of communities are a host of municipal 

bylaws and zoning regulations designed to restrict 
the location of heavy industry, such as quarrying, 
for social, environmental or health/safety reasons. 
As the population grows and development 
continues, more of the resource land will face a 
similar fate. 
 Not all threats to the resource land are related 
to development. There is a growing interest in the 
general protection of wilderness areas for 
ecological reasons and recreational use. Parks, 
protected places and hiking trails are being 
established throughout the province. These remote 
or wilderness locations, however, are also 
commonly the prime areas for resource 
development. Needless to say, protected wilderness 
will never be compatible with aggregate extraction 
operations. Although the need for protected areas is 
acknowledged, the aggressive push for these spaces 
is impacting aggregate resource availability more 
each year. 
 When all aspects of the aggregate resource, 
including  economics, geotechnical properties, 
geology, land use issues, zoning bylaws and 
regulatory legislation are taken into consideration, 
there is reason for concern about the future of the 
resource in Nova Scotia. The need for construction 
aggregate continues to grow while stone reserves 
are shrinking and access to new deposits near the 
markets is becoming a challenge. A continuation of 
this trend will clearly result in supply/demand 
problems in the future and significant increases in 
the cost of these widely used bulk materials. 
Ultimately, access to high-quality deposits in 
proximity to the markets may disappear. 
 
Current Research 
 
Recent decades have seen the growth in demand 
for quarried aggregate (crushed bedrock) as 
opposed to glacial (sand and gravel) deposits in 
Nova Scotia. This trend largely reflects high 
industry standards which have become so 
restrictive that only quarries are capable of 
producing the consistently high-quality stone 
demanded for many construction aggregate 
products. Some aggregate applications, such as 
asphalt for surfacing highways, specify the use of 
quarried stone. It is anticipated that this shift to 
high-quality bedrock sources will continue, as once 
plentiful gravel deposits become exhausted and 
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industry specifications continue to tighten. 
 Meeting the demand for crushed stone in the 
future will be a challenge for a small province 
where human encroachment, economic 
development and competition for the land are 
impacting more of the resource land each year. In 
recognition of these trends, the Geological Services 
Division is focusing current aggregate research on 
the bedrock aggregate potential throughout Nova 
Scotia. The primary goals of the work will be:
(1) the enhancement of our understanding of 
bedrock aggregate through detailed geoscientific 
investigation, (2) the production of a database that 
will assist in the identification of high-quality 
aggregate deposits throughout the province, and 
(3) the identification of areas that should be 
avoided for aggregate development because of 
adverse geotechnical and environmental conditions. 
 
Methods 
 
The provincial scale of this investigation will 
require a selective approach in conducting the 
research. This reflects not only the size of the study 
area but the time and resources available to collect 
the data. To narrow the focus, only the rock units 
that appear to have aggregate potential are being 
examined. This determination is based on historical 
data, such as the location of abandoned/operating 
quarries and test results available from private 
sources and other government agencies. It will also 
reflect previous data gathered by the Minerals and 
Energy Branch under the Aggregate Program (e.g. 
Prime, 1992, 1994, 2001; Prime and White, 2004; 
Prime and Bonner, in prep.). Using this selection 
process, the study will focus on the igneous and 
metamorphic rocks of the province. The hard, 
durable and weather resistant rocks needed for high 
quality aggregate are exclusively found in these 
general rock groupings. This limits the study to the 
physiographic areas of Goldthwait (1924) referred 
to as tableland, uplands, highlands, hills and 
mountains, which have a higher topographic relief 
because of their resistance to erosion (Fig. 1). 
These areas are typically underlain by Precambrian 
to Devonian metamorphosed intrusive, volcanic 
and sedimentary rocks (Keppie, 2000). Conversely, 
the large areas of Carboniferous and younger 
unmetamorphosed sedimentary rocks, generally 
associated with the lowlands, are incapable of 

producing construction grade aggregate. These 
relatively soft rocks have been excluded from 
examination because they generally have been 
shown to lack durability and resistance to 
weathering (Department of Natural Resources and 
Department of Transportation and Public Works, 
unpublished data). 
 The majority of the research will focus on 
those areas that have not been examined under 
previous DNR aggregate studies (Fig. 1). This will 
include the South Shore and Eastern Shore regions 
of the Atlantic Uplands, the eastern Cobequid 
Highlands, the Antigonish Highlands and the 
elevated areas of Cape Breton Island. Previous 
work on the western Cobequid Highlands, North 
Mountain and Atlantic Uplands will be used as a 
foundation for the research and an important 
component of the database. 
 Land-use issues will be a consideration in 
conducting the research. Areas with special status 
or designation contrary to development will be 
avoided because the likelihood of future quarrying 
is remote. This includes land blocks such as 
national and provincial parks, wildlife sanctuaries 
and protected wilderness areas. Although the 
policies and legislation regarding these areas could 
possibly change in the future, this is unlikely. 
Efforts will focus on areas that have limited human 
activity and an apparent low level of potential land-
use conflicts. The data and interpretations of the 
research, however, will be applicable to the 
geology of those areas deemed improbable or 
inaccessible for resource development. 
 Geological criteria identified on maps and 
reports can help narrow the target areas as well. 
Rock characteristics such as metamorphic fabrics 
with abundant mica are known to be deleterious to 
stone quality (e.g. Canadian Standards Association, 
1977a, b; Rogers, 1990). Slate, for example, can be 
eliminated from the study because of negative 
characteristics pervasive to the rock. Rock units 
where the extent of the fabric cannot be determined 
from the descriptions of others will require 
reconnaissance fieldwork in order to include or 
eliminate them from the study. This would be 
applicable to major shear zones, where deformation 
in the rock may or may not negatively affect stone 
quality. 
 Deep weathering profiles in the near-surface 
bedrock, which are common in some of the 
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intrusive igneous rocks, can negatively impact 
aggregate performance and potential. These highly 
fractured, altered rocks make the rock friable and 
unsound for most aggregate applications. Areas 
known to contain this feature will require 
reconnaissance fieldwork, but most will be 
excluded from detailed study. Identification of 
these mechanically weakened areas in the rock 
units will be an important component of the 
database. 
 Rocks containing contaminant minerals in 
unacceptable amounts will be identified in the 
database and avoided in the field study. Some of 
the minerals and elements that fall into this 
category include iron sulphides, lead, arsenic, 
uranium and asbestos. These deposits should not be 
developed because of their potential negative 
impact on human health and the environment. 
Concerns include exposing the site to hazardous 

runoff and off-site contamination associated with 
placing the materials elsewhere. 
 The study will be conducted in two phases: an 
initial field phase followed by an analytical phase. 
The field phase will consist of a field study 
accompanied by a sampling program. This 
investigation will focus on the general geological 
characteristics in the bedrock and overlying 
surficial materials that are known to affect 
aggregate performance and resource development. 
Similarly, sample selection will be based on rock 
properties that influence stone quality. Many of the 
samples will be collected from bedrock sources 
perceived to have the best potential. Others will be 
examined and tested for attributes that may be 
negative for construction aggregate. The analytical 
phase will include the standard materials tests on 
the samples collected, conducted by soils 
engineering laboratories (e.g. Nova Scotia 

Figure 1. Location map showing general project areas of the Aggregate Program in 2005. 
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Department of Transportation and Public Works, 
2004; American Society For Testing And 
Materials, 1988) and petrographic analysis 
performed by DNR. The aggregate tests will 
include grain size analysis, Petrographic Number 
(PN), Los Angeles Abrasion Loss, Mico-Deval 
Abrasion Loss, Magnesium Sulphate Soundness 
Loss, absorption and specific gravity. The 
petrography will focus on characteristics such as 
mineral composition, fabrics, microfractures and 
alteration. 
 A database will be constructed, permitting 
comparison of the results of the aggregate tests 
with the geoscientific data. A compilation of all 
previously reported and public accessible bedrock 
aggregate data will be included in the database. The 
primary sources of this information will be Nova 
Scotia Department of Transportation and Public 
Works test results, assessment reports at DNR, 
university research, and other data collected by 
DNR under the Aggregate Program. Collectively 
this information will permit the construction of a 
digital database (using ArcView® GIS and spread 
sheet software) and aggregate resource maps for 
the province. The database will consist of sample 
analyses from hundreds of sites, including active/
abandoned quarries, coastline exposures, road cuts 
and other natural outcrops. The bedrock aggregate 
potential maps (probably at a scale of 1:100 000) 
will contain a variety of resource impact data, 
including bedrock and surficial geology, physio-
graphic features, geohazards, land-use constraints 
and regulatory constraints. A report on the results 
will be provided at the completion of the study. 
 
Progress of the Study 
 
Initial work on the project has consisted of the 
collection of samples in western Halifax Regional 
Municipality and along the South Shore of Nova 
Scotia. Aggregate tests have been performed on the 
samples and a petrographic examination is in 
progress. Fieldwork in 2006 and 2007 will continue 
on the South Shore and Cobequid Mountains. 
Efforts to compile the data of others will be 
initiated in 2006, but it is anticipated that the 
majority of this work will be conducted in 2007 
and 2008. A progress report will be provided at the 
end of the field season with a final report 
anticipated in 2011. 

Conclusions 
 
Bedrock aggregate research will enhance our 
understanding of the resource and hopefully can be 
used as a predictive tool in determining stone 
quality and assisting in the identification of 
economic deposits. Ultimately, it is anticipated that 
the data and report will provide the impetus and 
framework for protecting strategic bedrock deposits 
in the province. Preparing now should ensure that 
Nova Scotia will continue to meet its aggregate 
needs in the future. 
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