
The Second Atlas of Breeding Birds of the Maritime Provinces is the result of a 

major initiative to assess the distribution and abundance of bird species that 

breed in the three Maritime Provinces. Over a five-year period (2006-2010), 1,300 

birdwatchers set out to document the region’s diverse breeding bird commun-

ities. With 48,000 hours of survey effort and 260,000 records for 222 species of 

breeding birds, the second Maritime atlas is one of the largest wildlife monitor-

ing projects ever undertaken in the region. It is also a testament to the heroic 

efforts of the dedicated naturalists who enthusiastically combed the landscape 

simply for the love of nature and birds.  

 

This authoritative reference, driven by sound science, provides information that 

will be appreciated not only by conservation managers and policymakers, but 

also by birdwatchers and nature enthusiasts. The book contains detailed material 

on the distribution and abundance of all breeding birds in the region, as well 

as descriptive connections to habitat features that can provide key insights into 

factors influencing birds on the landscape. Birds are excellent indicators of eco-

logical change. The Second Atlas of Breeding Birds of the Maritime Provinces 

documents and analyzes changes since the first atlas was published in 1992.  

 

A must-have for any bookshelf, the book is beautifully illustrated with more than 

350 full-colour photographs of the region’s birds and landscapes and some 800 

vibrant maps. Accompanying narratives for each bird species reveal the patterns, 

stories and variety of nature in the Maritimes in an accessible format that will 

appeal to all readers. This atlas demonstrates that birds and people share this 

place. While our needs can come into conflict, we must coexist as we make our 

homes in this rich and beautiful landscape.
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will be used for bird conservation projects 

in the Maritime provinces.
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Foreword

Blackflies and Blackburnian Warblers, muddy boots and Merlin nests, data sheets and Downy 
Woodpeckers. These are typical of my memories and those of the many volunteers involved in 
atlassing the breeding birds of Prince Edward Island, New Brunswick, and Nova Scotia — three 
small provinces clustered on the northeastern coast of North America.

Over a five-year period (2006–10), birdwatchers across the Maritime provinces set out to 
document the diverse breeding bird communities of this relatively small region. At just 134,590 
km2, the Maritimes make up less than 1.4% of Canada’s land area. However, the confluence 
here of continental and maritime climates, landforms ranging from extensive coastlines to 
remnants of the Appalachian Mountains, and boreal and mixed forest biomes that give rise 
to the Acadian forest combine to support a considerable diversity of birds. The Maritimes 
make up about one third of North American Bird Conservation Region 14 — the Atlantic 
Northern Forest — together with the Gaspé Peninsula, adjacent Québec, and northeastern 
New England. Signature breeding birds of this region include the Bicknell’s Thrush, Canada 
Warbler, Bay-breasted Warbler, and Nelson’s Sparrow and characteristic colonial eiders and 
seabirds nesting on coastal and offshore islands. All of these were well documented in this 
atlassing effort.

The Maritimes were among the first regions settled in North America, and the present mix 
of English- and French-speaking Maritimers reflects over 400 years of colonization. Although 
descendants of Europeans far outnumber the remaining Mi’kmaq and Maliseet aboriginal 
residents, population growth in the Maritimes has slowed in recent decades. Many Maritimers 
still reside in rural communities and towns, although our population has become increasingly 
urban in recent years. This shift in human distribution has had important consequences for 
bird habitats, with increasing impacts of communications and transportation corridors and 
many rural areas reverting to woodland. As much of the Maritimes’ economy still reflects 
land-based industries, including forestry and agriculture, together with coastal and marine-
related activities such as fisheries, recreation, and tourism, our birds and the habitats on 
which they depend continue to be greatly affected by human activities.

Birds are also important to Maritimers for recreation and ecotourism and as indicators of 
a healthy environment. Towns such as Dorchester, New Brunswick; Cape Sable, Nova Scotia; 
and Cavendish, Prince Edward Island; have all built on interest in their birds to attract visitors 
to their communities. Indeed, our provinces were among the first in Canada to formally adopt 
provincial birds, including the Blue Jay by Prince Edward Island in 1977, the Black-capped 
Chickadee by New Brunswick in 1983, and the Osprey by Nova Scotia in 1994.

This atlas is the second to document the distribution and abundance of birds that nest in 
the Maritimes. The first Atlas of Breeding Birds of the Maritimes Provinces (Erskine, 1992) was 
a ground-breaking book. It documented the records of 224 breeding birds in the Maritimes, 
based on 144,642 reports collected by 1,120 observers from 1986 to 1990. The resulting soft-
cover book, printed in two colours, described the distribution of our breeding birds within 
10 by 10 km atlas squares. It linked that distribution to characteristics of geography, habitat, 
climate, and human activities, in part by including acetate theme maps to overlay on species 
distribution maps. It predicted the impacts of changing climates and human land use and 
provided provincial and regional estimates of breeding bird abundance, based on atlasser 
input and editor Tony Erskine’s encyclopedic knowledge — a first for any Canadian bird atlas.

So much has changed since then: the techniques used to monitor, record, and interpret 
our observations have improved, often enabled by breath-taking advances in computing and 
electronics; the individuals and organizations who undertook this vast effort have changed, 
as have their skills, capacity, and contributions; and, most importantly, there have been wide-
spread changes in the distribution and numbers of many of our birds and in the quality and 
composition of their habitats. These changes are reflected throughout this book, making it 
a comprehensive snapshot of the breeding birds of the Maritimes in the early 21st century, 
while also giving unexpected insights into this place and its people.
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10    Foreword

Atlas success is about the partnerships among the individuals 
and organizations involved in the initial planning, in coordinat-
ing and supporting the field activities of atlassers, and in the 
many aspects of analysis and book production, together with 
over 1,300 volunteers involved in actual fieldwork. The first 
atlas built on key organizations and individuals, such as atlas 
coordinators Judith Kennedy and Brian Dalzell, organizers Peter 
and Linda Payzant, and book editor Tony Erskine. The second 
atlas has brought together a renewed team of contributors 
from all three provinces. The nucleus of atlas staff was centrally 
located in Sackville, New Brunswick, with additional activity in 
the three provincial capitals, and the ground-level network of 
atlassers led by 27 regional coordinators.

The second atlas attracted key participants who contributed 
in many ways. They built on a wide base of amateur birders 
keen to contribute their energy and field identification skills, 
including young people for whom the search to collect objective 
breeding evidence added a competitive aspect. Their expertise 
enabled us to implement new and innovative components, such 
as point counts, habitat monitoring, and collecting extra details 
on observations of species at risk.

Bird Studies Canada (BSC) played a pivotal role in coordin-
ating the second atlas. It provided unique tools developed for 
the second Ontario atlas, which were updated, translated, 
and modified for use in the Maritimes, and access to skilled 
BSC staff in the Maritimes and across Canada. BSC has now 
emerged as a leader in Canada’s atlassing initiatives, together 
with Environment Canada’s Canadian Wildlife Service (EC-CWS), 
which has key responsibility for the conservation of migratory 
birds. EC-CWS provided space and support for the atlas office 
and staff and, together with its three provincial counterparts, 
was instrumental in securing access to wildlife agency staff, 
government funding sources, and opportunities to use agency 
monitoring data and government lands. The provincial govern-
ments worked together in many ways, making special efforts to 
provide atlassers with magnificent, standardized online maps. 
Provincial naturalist and birding organizations provided essential 

links with the birdwatching community, enabling their mem-
bers to contribute to the atlas in a variety of ways. All these 
organizations came together in the Atlas Steering Committee, 
which met regularly over the past decade. Committee members 
rolled up their sleeves to plan activities, anticipate and address 
problems, and provide the vision and leadership needed to see 
the atlas to completion.

Funding an initiative of this scope in the Maritimes was not 
an easy task in tight fiscal times. The overall budget exceeded 
two million dollars, with significantly more from in-kind vol-
unteer contributions. The financial assistance of key agencies 
and partners acknowledged in this book was indispensable, 
and our success (and survival) was made possible through sup-
port from a range of funders, a substantial number of whom 
were attracted by the leadership and vision of Mike Wilson, 
president of Atlantic Industries Limited (now the AIL Group of 
Companies). These folks and many others saw the value of this 
project and the importance of gaining support from enterprises 
in the Maritimes, and they helped make it happen.

In the end, the important memories will not be of the bugs, 
mud, or endless meetings. Instead, I’ll remember the bee-like 
buzzing of nestling flickers unseen in a nest-cavity in a dead 
poplar, a Canada Warbler singing cheerfully as I extracted my car 
from a ditch at the end of a wet logging road, or watching our 
teenaged son — new to birding — captivated by the behaviours, 
colours, and intensity of courting ducks in a small cattail marsh. 
And it’s the collective memories and careful records of all the 
contributors to this effort that have made the second atlas a 
success. This book and the website provide unique information 
for conservationists and land managers, birders and students, 
and, indeed, for all Maritimers.

 — Richard D. Elliot
 Director of Wildlife Research, Environment Canada
 Atlasser and Chair of the Atlas Steering Committee 
     (2005–2010)
 Sackville, New Brunswick
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responsibility was for the maps in this book. Andrew is actively engaged in numerous atlas 
projects across Canada and internationally, as co-chair of the North American Ornithological 
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Publication, and Technical sub-committees. Scott also authored and reviewed numerous 
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12    About the Editors

Philip D. Taylor
Dr. Phil Taylor is the BSC Chair of Ornithology at Acadia Uni versity. He served on the Steering 
Committee from its inception and was active on several sub-committees. As an editor, he was 
responsible for the data analyses needed to produce the maps of abundance and probability 
of observation, as well as other data analyses presented in the atlas.

Marc-André Villard
Dr. Marc-André Villard is a professor at Université de Moncton, where he teaches and con-
ducts research in avian ecology and conservation. He joined the atlas team in 2013 to review 
original species accounts and to oversee their translation to French.

Rebecca M. Whittam
Becky Whittam is a wildlife biologist and manager with Environ ment Canada’s Canadian 
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Common Raven (John Chardine)
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Partner Organizations
(in alphabetical order)

Bird Studies Canada (BSC) is Canada’s leading national charitable organization dedicated to 
bird science and conservation. Its mission is to conserve wild birds of Canada through sound 
science, on-the-ground actions, innovative partnerships, public engagement, and science-
based advocacy.
www.birdscanada.org

Environment Canada (EC) is Canada’s wildlife science and management authority, respon-
sible for the conservation of migratory birds under the federal Migratory Birds Convention 
Act and supporting legislation, such as the Species at Risk Act and the Canada Wildlife Act. 
The department’s Canadian Wildlife Service (CWS) is the management authority and leads 
in conservation activities for migratory birds across Canada. It conducts and facilitates the 
monitoring of the abundance and distribution of migratory bird populations, regulates 
the harvest of migratory birds, and provides permits to Canadians for activities that affect 
migratory birds. The Wildlife and Landscape Science Directorate (WLSD) of the department’s 
Science and Technology Branch undertakes applied wildlife research and provides scientific 
advice on key issues affecting the status and health of migratory bird populations.
www.ec.gc.ca/nature

The Natural History Society of Prince Edward Island (Nature PEI) is a provincial body of nature 
lovers and other interested citizens of PEI. They support the exchange of information and the 
keeping of records; protect the flora and fauna of the province; promote, encourage, and 
enjoy the study of natural history; and create a greater appreciation of the value of wildlife 
and its habitat through educational meetings, field trips, and demonstrations designed to 
further public knowledge of natural history. Nature PEI assists, works with, and supports 
other organizations and government agencies having similar objectives.
www.naturepei.ca

Nature New Brunswick (Nature NB) is a non-profit, charitable organization whose mission 
is to celebrate, conserve, and protect NB’s natural heritage through education, networking, 
and collaboration. Nature NB’s vision is to ensure that the people of NB have a healthy, sus-
tainable natural environment to learn about, celebrate, preserve, and maintain. Nature NB 
is proud to partner in province-wide research and educational initiatives to help achieve this 
vision. Nature NB represents 13 member provincial Nature Clubs and over 1,000 supporters 
throughout NB.
www.naturenb.ca

The mandate of the New Brunswick Department of Natural Resources (NB DNR) is to manage 
the natural resources of the province in the best interests of its people. Nature abounds in 
NB and the department strives to ensure it always will by permanently and legally protecting 
land, water, fish, and wildlife that represent our natural heritage.
www.gnb.ca/naturalresources
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14    Partner Organizations

The Nova Scotia Bird Society (NSBS) has been a key focus for birders in NS for more than 50 
years and is dedicated to increasing knowledge and appreciation of birds in NS. The society 
publishes the quarterly magazine Nova Scotia Birds, including a comprehensive record of 
bird sightings for the province, book reviews, photographs, articles on recent activities of 
the society, and an updated listing of field trips, meetings, and other activities.
www.nsbirdsociety.ca

The Nova Scotia Department of Natural Resources (NS DNR) works to build a better future 
for Nova Scotians through responsible natural resource management. The goals of the 
department are to achieve sound natural resources stewardship, conserve the diversity of 
NS’s natural environment, support NS’s economy through the sustainable development of 
natural resources, and improve the quality of life in NS.
www.novascotia.ca/natr

The Prince Edward Island Department of Agriculture and Forestry, Forests, Fish and Wildlife 
Division, works to conserve and enhance terrestrial and aquatic habitats; protect unique and 
rare natural areas; educate hunters and trappers; oversee angling, hunting, and trapping 
regulations; and collect data on common and endangered wildlife species. The department 
works with land owners to manage wildlife resources, deal with nuisance wildlife, and edu-
cate the public on the value of healthy wildlife populations. The agency is responsible for 
managing and conserving a number of avian species that are protected under provincial law 
and is involved in many cooperative bird monitoring programs.
www.gov.pe.ca/forestry

Virginia Rail (John Chardine)
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Introduction
Rebecca Stewart and Andy Horn

Breeding bird atlases offer one of our most complete and wide-ranging windows into the 
natural world. The avian equivalent of the satellite images of forests and fields that we now 
access so readily on our laptops and smartphones, breeding bird atlases describe where and, 
increasingly, how many birds breed in a geographic region. They use scientifically rigorous 
methods that follow national and international standards and are respected by conservation 
managers and policy makers alike. Recent advances in methods and technology have tre-
mendously enhanced their thoroughness, but bird atlases remain the product of thousands 
of dedicated naturalists who enthusiastically comb the landscape just because of their love 
of nature.

With over 1,300 volunteers, 48,000 hours of survey effort, and 260,000 records for 222 
species of breeding birds, this Maritime atlas is one of the largest wildlife monitoring projects 
ever undertaken in the region. As impressive as that is, it was not the first time that Maritime 
birdwatchers dedicated their time and expertise to a project of this magnitude — a first 
breeding bird atlas was carried out over 20 years ago (Erskine, 1992). The second atlas builds 
on the solid foundation laid by that first atlas, and volunteers used the same standardized 
methods to survey for breeding birds across the Maritime provinces. This book contains up-
to-date distribution, abundance, and status information for all breeding birds in the region, 
as well as an assessment of their change over time.

Not only have bird populations changed since the first atlas, but the technology and 
methods for analyzing and interpreting atlas results have changed, too. First atlas maps were 
draft-quality images, designed initially for a dot matrix printer. Indeed, the entire project 
occupied 1.8 MB of disk space. In contrast, in the second atlas, there are three times as many 
maps (each occupying several megabytes of disk space on its own), most of which were cre-
ated using complex statistical models and geographic information systems (GIS), allowing us 
to explore and re-explore the information gathered in each atlas in new and innovative ways.

The technology available during the second atlas also changed our approach to data 
collection, or, as it is more commonly referred to, atlassing. The Maritimes Breeding Bird 
Atlas website (www.mba-aom.ca) provided a new platform for coordination and planning. 
Atlassers could enter and view data in real time, in both online summary tables and maps, 
thus getting immediate feedback on which areas needed more coverage and what species 
may have been missed. Watching the online maps transform over the course of the project, 
as coverage improved or breeding evidence became more certain, motivated many atlassers 
to repeatedly head out into the field.

The second atlas also went beyond repeating the efforts of the first, to collect data in 
several new ways. Following Ontario’s example and that of many other breeding bird atlases 
worldwide, volunteers gathered the extra information needed to map relative abundance. 
Any atlassers who were comfortable identifying birds by ear conducted point counts (timed 
surveys at pre-determined locations where an observer records all birds seen and heard). All 
atlassers were also provided with search tips and sound recordings to help them find bird 
species at risk. When they found such species, atlassers recorded the location coordinates 
and the habitat surrounding their sightings. These spatially referenced data, from both 
point counts and rare bird sightings, allowed us to quantitatively examine regionally specific 
species–habitat relationships at multiple spatial scales. While other studies have looked at 
Maritime-specific habitat associations for some bird species, to our knowledge this is the first 
time that regionally specific habitat preferences have been quantified for so many Maritime 
breeding birds, using data from across the whole region. Finally, many offshore islands and 
other remote areas, such as those with few roads, were atlassed more thoroughly for the 
second atlas than the first, by providing grants to volunteers to help cover transportation 
costs and by hiring staff skilled in bird identification.

Black-throated Green Warbler (Merv Cormier)
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As a result of these changes in atlassing techniques, in the 
types of information gathered as a consequence, and in how 
this information was then analyzed, the atlas you are holding 
has several innovative features:

• Maps of species abundance and likelihood of being 
found, the “probability of observation” (from data on 
how quickly species were found in each square);

• Measures of change in bird distribution and abundance 
since the first atlas, mapped across the whole region;

• Measures of how strongly each species is associated 
with different habitat types;

• Improved information on the prevalence, distribution, 
and habitat preferences of species at risk.

To make the most of that wealth of information, this book 
has several chapters to help in its interpretation. First, Chapter 
1 presents an overview of what we might call the birdscapes of 
the Maritimes, highlighting our unique bird life and the various 
ecological factors of the landscape that influence it — setting the 
stage for the analyses and interpretations to come. Chapters 2 
and 3 provide more detail on the methods used, and the cover-
age and results those methods produced, respectively. These 
chapters are followed by a thorough discussion on changes in 
distribution and abundance (Chapter 4), with more detail on the 
new methodologies used for analyzing data, including how maps 
were produced. These analyses built on those used in the Ontario 
atlas and show striking patterns in which species have increased 
or decreased since the first atlas. Chapter 5 describes how the 
analyses of species–habitat associations were undertaken and 
presents several examples of how these analyses can be inter-
preted. Chapter 6 shows how these and other patterns revealed 
by the atlas can and have contributed to real, on-the-ground 
advances in the conservation of the birds we all so appreciate. 
Finally, Chapter 7 gives an overview and brief explanation of the 
different components of the species accounts.

Of course, the core of any bird atlas is those species accounts. 
In writing the accounts, authors made a concerted effort to 
rely primarily on the information gathered directly through the 
project, rather than on other sources. Thus the accounts are not 

summaries of each species’ natural history, but rather concise 
reports of the atlas results, with just enough general natural 
history to set those results in context. For example, the descrip-
tions of habitats in the accounts are based almost solely on the 
species–habitat analysis.

No doubt anyone reading the lines on this page has already 
rushed to devour the accounts of some of their favourite species 
before turning to the introduction. To get the full benefit of 
all of the information packed into the accounts, however, we 
encourage you to read all of the introductory chapters as well.

Producing this book involved a massive amount of work, and 
there was much debate at the outset over whether the effort 
would be worthwhile, given that the same information could be 
provided on a website or on DVDs. Overall, atlassers themselves 
preferred that all their hard work be presented in book format. 
Since we started writing, online reading with tablets and read-
ing apps has become so much more common that we wonder 
whether the same decision would be made now, and whether 
this will be one of the last bird atlases produced in book form.

Certainly this book is only the atlas frozen in a particular 
moment in time. In fact, the atlas is a living document, present 
online just a click away (www.mba-aom.ca). On that website, 
all the information presented here, as well as the raw data set 
and supplementary material, is available and will be continually 
updated with additional information and analyses.

This book is for the back deck, where it’s too bright to see 
your computer screen, or the bookshelf at the cottage, where it 
can be flipped through by lamplight. It offers a way to hold in 
your hand the countless kilometres racked up in mud-spattered 
vehicles, the many popped tires and broken fan belts, the weeks 
of camping, the leaky canoes, the bug-ridden mornings . . . and 
the barely heard calls of hard-sought species. In short, in your 
hand you’re holding citizen science at its finest.

References
Erskine, A. J. 1992. Atlas of Breeding Birds of the Maritime Provinces. Nimbus 

Publishing and the Nova Scotia Museum, Halifax, NS.  
www.mba-aom.ca.

Nepisiguit River, NB (Becky Stewart)
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CHAPTER 1

A Place for Birds
Scott Makepeace

Birds are a common and enriching part of life for many Maritimers. The diversity of the bird 
community here is large. Even though the Maritimes are a small part of Canada, representing 
only about 1.4% of the country’s land and freshwater area, over 53% of the bird species 
that breed in Canada do so here. This chapter explores the reasons behind the diversity of 
breeding birds in the Maritimes.

Perched on the edge of the North American continent, halfway between the equator 
and the North Pole, the Maritimes are where the ocean and land come together and where 
temperate influences to the south transition to boreal conditions to the north. This meet-
ing of several large-scale ecosystems (marine, boreal, and temperate) results in a diverse 
ecological character. Added to this natural diversity are the influences of humans. People 
have a long history of settlement and land use here and exert significant influences on the 
Maritime landscape. Together, natural and human-related factors define the abundance and 
diversity of habitats for birds breeding in the Maritimes.

The presence of specific bird species is strongly related to particular habitats, and birds 
have long been recognized as indicators of ecological diversity. Many species are associated 
with specific plant communities, like the aptly named Pine Warbler, nesting only in pine 
forests, and the Swamp Sparrow, living almost exclusively in wet habitats. Many other bird 
species require very specific habitat features such as coastal islands, tree cavities, or even 
specific plants. The Northern Parula, which relies on beard lichens (Usnea spp.) for nest 
sites, is just one example. The factors that influence the distribution and composition of 
plant communities therefore directly influence bird species’ distribution and abundance. In 
the Maritimes, climate, topography, and soils drive the natural formation and succession of 
plant communities while ever-present human impacts also play a large role in some areas.

ECOLOGICAL FOUNDATIONS
The underlying geology of the Maritimes is complex, the result of over a billion years of rock 
formation, movement, and erosion. The ability of soils to support plants is derived primar-
ily from nutrients in the underlying rocks from which the soil material originates, as well as 
the soils’ ability to store and release those nutrients. During the last ice age (approximately 
10,000 to 24,000 years ago; Dyke et al., 2002), the Maritimes were covered by sheets of ice 
1–2 km thick. As glaciers receded, ground-up bedrock material was left on the landscape and 
provided the foundation for existing soils. All of the soils present today have formed since 
then. In the Maritimes, the most fertile soils are generally found in the Upper Saint John River 
and Restigouche River watersheds in New Brunswick and in the Annapolis Valley, Stewiacke 
River watershed, and Northumberland shore area in Nova Scotia. The soils of Prince Edward 
Island are not particularly rich, despite the amount of agricultural land there (PEI Department 
of Agriculture and Forestry, 2012).

Elevations in the Maritimes range from sea level to more than 800 m. Higher elevations 
have a cooling effect on climate. High-elevation areas, such as the Highlands and Central and 
Northern uplands of NB and the Cape Breton Taiga and Highlands of NS, are dramatically 
more boreal in nature because of their cooler annual temperatures. Differences in aspect and 
slope also influence climate. Generally, north-facing, steep areas experience colder conditions.

The Maritimes are essentially a peninsula with associated islands situated between the 
shallow, relatively warm Gulf of St. Lawrence and the much colder Atlantic Ocean and Gulf 
of Maine. Ocean waters directly influence climate by moderating seasonal temperatures and 
creating high humidity. These ocean effects are diminished by prevailing westerly winds, 
which bring a more continental climate influence. The result is that the western portions 
of the Maritimes, essentially central and western NB, have a more continental climate with 
hotter summers and colder winters. The rest of the Maritimes are influenced more by nearby 
salt waters and have higher humidity, cooler summers, and milder winters. This is especially 
evident along NS’s Atlantic Coast region, which experiences the highest humidity, warmest 

Swamp Sparrow (Cliff Sandeson)
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Fig. 1.1 Map of Maritime ecoregions based on ecological land classifications for NS and NB.
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winters, and most salt spray and fog in the Maritimes (Neily et 
al., 2003).

The ocean waters surrounding the Maritimes not only influ-
ence terrestrial ecological conditions but also provide their 
own ecological variability. Coastal ecology is influenced by 
temperature, currents, tides, salinity, ice, wind, and bottom 
characteristics. The southern Gulf of St. Lawrence is a relatively 
warm, shallow, soft-bottomed area and is usually ice covered 
during winter, while the Scotian Shelf (off the Atlantic coast 
of NS) and Bay of Fundy regions are cold, with varying depth 
and bottom characteristics, and are virtually ice free during 
the winter. Major ecosystems of these areas include lagoons 
and sandbars (Gulf of St. Lawrence coasts), rock- and ledge-
dominated intertidal zones (Atlantic coast of NS), and extensive 
mudflats (Bay of Fundy).

Maritime coastlines are also subsiding (sinking down relative 
to sea level) because of ongoing average sea level rise since the 
last ice age and upward flexing of the earth’s crust to the west 
of the Maritimes, resulting in a downward movement of the 
earth’s crust in the Maritimes (Forbes, 2012). This subsidence 
contributes to relative sea level rise throughout the Maritimes 
and has resulted in a coastline where erosion and island creation 
have been occurring for the past 6,000 years.

The Maritimes are greatly influenced by the presence of two 
large western Atlantic Ocean currents: the Gulf Stream and the 
Labrador Current. These currents bring contrasting conditions 
to the Maritimes. The Gulf Stream moves relatively warm, high-
salinity water from the south, while the Labrador Current moves 
relatively cold, low-salinity water from the north. These currents 
interact with each other to the east of the Maritimes. Areas 
where tides, currents, or winds result in extensive water mixing 

and/or upwellings are usually more nutrient rich. Significant cur-
rents associated with large tidal amplitude (among the largest 
in the world) occur in the Bay of Fundy, especially around the 
islands in the mouth of the bay in NB and near Cape Split in NS.

The distribution and abundance of many bird species appear 
to be influenced by these various ecological factors. A few 
examples:

• The Common Eider is almost completely restricted to 
the cold-water, rocky, island-rich coastal areas of the 
Gulf of Maine and Atlantic shore of NS.

• The Blackpoll Warbler and Fox Sparrow are found in 
the high-elevation spruce and fir forests of northern 
NB, Cape Breton, and Atlantic shore areas of NS.

• The Eastern Phoebe is found in rich sites at low 
elevation. These sites include river valleys in NB and 
rich-soil areas in NS. The species occurs only rarely  
on PEI.

ECOLOGICAL LAND CLASSIFICATION
Considerable efforts have been made to describe the com-
position and patterns of climate, topography, and soils in the 
Maritimes. NS and NB have both developed detailed ecological 
land classifications that describe where similar soils, climate, and 
topography are found within these jurisdictions (NB DNR, 2007; 
Neily et al., 2003). The second atlas uses ecoregions, the largest 
ecological scale from these classification schemes, for mapping 
and evaluation (Figure 1.1; Table 1.1). At this scale, seven eco-
regions are described for NB, nine for NS, and one for PEI. Many 
bird species appear to be influenced by the ecological factors 
used to delineate ecoregions. For example, the Bicknell’s Thrush, 
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Table 1.1. Characteristic features of Maritime ecoregions. See Figure 1.1 for a map of the Maritime ecoregions.

NEW BRUNSWICK

(Sean Blaney)

Highlands
• Mountainous, with NB’s highest peak (Mount Carleton, 820 m)
• Cooler year-round than other regions
• Primarily forested, with fir and spruce at higher elevations
• Fast-flowing streams and rivers characteristic; wetlands and lakes rare
• Forest harvesting is the dominant human influence
• Human-associated habitats (e.g., agriculture) rare
• Characteristic species: Bicknell’s Thrush, Swainson’s Thrush, Blackpoll Warbler 

(Yves Aubry)

(Sean Blaney)

Northern Uplands
• Elevations from 150 to 300 m
• Summer temperatures higher than those of Highlands; winters similarly cold
• Primarily forested, with fir and spruce at higher elevations; other species, such as red 

spruce, beech, and maple, at lower elevations
• Fast-flowing streams and large rivers characteristic; few wetlands and lakes
• Forest harvesting is a dominant human influence
• Urban and rural areas limited to the coast
• Characteristic species: Philadelphia Vireo, Evening Grosbeak (Samuel Denault)

(Sean Blaney)

Central Uplands
• Two ecologically similar but geographically separate areas: northwestern NB and the 

Caledonia Uplands (Caledonia Plateau), near Fundy Coast
• Plateaus and rolling topography, with elevations from 300 to 350 m
• Cool, wet climate but with warmer summers and milder winters than Northern Uplands
• Primarily forested: shade-tolerant hardwood species on hilltops; mixed and softwood 

forests at lower elevations
• Streams and large rivers characteristic; few lakes and wetlands; some peatlands
• Forest harvesting is a dominant human influence
• Urban and rural areas limited to river valleys
• Characteristic species: Olive-sided Flycatcher, Lincoln’s Sparrow

(Denis Doucet)

(Alana Plummer)

Fundy Coast
• Narrow strip (up to 25 km wide) along the Bay of Fundy, including nearby islands
• Less than 100 m elevation except for coastal cliffs (up to 300 m)
• Climate greatly influenced by the ocean: cool summers, mild winters
• Primarily forested, with red spruce and balsam fir most abundant
• Wetlands uncommon; lakes abundant in west; saltmarshes present
• Forest harvesting is a dominant human influence
• Urban and rural areas at river mouths and on coast
• Characteristic species: Common Eider, Peregrine Falcon (Richard Stern)

(Sean Blaney)

Valley Lowlands
• Series of river valleys at low elevations (100 to 200 m); dominated by the Saint John 

River Valley
• Climate less affected by the ocean: warm summers, colder winters
• Primarily forested, with a wide variety of tree species, including uncommon species 

such as ironwood, silver maple, butternut, basswood, ashes, and black cherry
• Rivers and many types of wetlands abundant; lakes uncommon except in the southwest
• Forest harvesting is a common human influence
• Agricultural fields, pastures, old fields, and urban development are common and 

dominate northern portions of the region
• Characteristic species: Black-billed Cuckoo, Eastern Phoebe, Eastern Kingbird,  

Indigo Bunting

(Dan Busby)

(Phil Reibel)

Eastern Lowlands
• Flat to gently rolling topography; elevation from sea level to 150 m
• Offshore winds create summers similar to those of the Valley Lowlands; winters 

relatively mild because of nearby Gulf of St. Lawrence
• Primarily forested: coniferous species abundant; shade-tolerant hardwood species rare
• Wetlands common, especially peatlands; abundant saltmarshes and barrier beaches; 

lakes uncommon
• Forest harvesting is a common human influence
• Urban and rural areas limited to river valleys and coast
• Characteristic species: Piping Plover, Gray Jay, Yellow-bellied Flycatcher, Nashville 

Warbler, Nelson’s Sparrow, Lincoln’s Sparrow
(John Chardine)
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(Margaret Campbell)

Grand Lake Lowlands
• Flat to gently rolling topography averaging 40 to 50 m elevation
• NB’s warmest region: long, warm summers and mild winters
• Forest habitats, including floodplain forest, are common, with a large variety of tree 

species; mixed-species forest dominates uplands; silver maple and green ash dominate 
floodplains

• Extensive alluvial floodplains; wetlands very common, especially rich marshes and 
seasonally flooded meadows; lakes uncommon but largest freshwater lake in 
Maritimes, Grand Lake, dominates this region

• Forest harvesting is a common human influence
• Agricultural fields, pastures, old fields, and urban development are common and 

dominate parts of region
• Characteristic species: Barn Swallow, Warbling Vireo, Yellow Warbler, Baltimore Oriole, 

Pied-billed Grebe

(John Chardine)

PRINCE EDWARD ISLAND

(Province of PEI)

• Flat to gently rolling topography from sea level to 150 m elevation
• Climate influenced by the Gulf of St. Lawrence: relatively long, warm summers and mild 

winters
• Forest occupies about half the land area; white spruce, red maple, white birch, and fir 

most abundant
• Wetlands and rivers common; saltmarshes and estuaries, including beaches, dunes, and 

lagoons, abundant
• Forest harvesting is a common human influence on PEI forests
• Agricultural fields, pastures, and old fields dominate, especially in central areas
• Characteristic species: Great Blue Heron, Piping Plover, Bank Swallow, Blue Jay, 

American Crow, American Robin
(John Chardine)

NOVA SCOTIA

(Sean Basquill)

Cape Breton Taiga
• Flat, undulating terrain, but includes highest point in NS (532 m)
• One of the Maritimes’ coldest, wettest areas; ecological conditions unique and similar 

to higher latitudes
• Habitats dominated by bogs, barrens, and stunted spruce and fir trees (krummholz)
• Few large water bodies, rivers, or wetlands other than bogs
• Few human-associated habitats
• Characteristic species: Greater Yellowlegs, Blackpoll Warbler

(Samuel Denault)

(Don Anderson)

Cape Breton Highlands
• Mountainous, including steep slopes, with elevations from 300 to 450 m
• Cool and wet compared to most other regions; fog common
• Primarily forested, with fir and spruce at higher elevations and shade-tolerant 

hardwoods and mixed species on the slopes
• Fast-flowing streams and rivers characteristic; lakes common in the east
• Forest harvesting common in the southern half of the region
• Few other human-associated habitats
• Characteristic species: Boreal Chickadee, Yellow-bellied Flycatcher, Bicknell’s Thrush, 

Fox Sparrow, Pine Grosbeak (Jim Clifford)

(Sean Blaney)

Nova Scotia Uplands
• Mix of uplands and lowlands, with elevations from 150 to 300 m
• Warmer summers than in coastal regions; winters long and cold
• Primarily forested, with shade-tolerant hardwood species at higher elevations, mixed 

forest at mid-elevations, and spruce dominating wet lowlands
• Rivers and streams common; lakes uncommon except near Chedabucto Bay
• Forest harvesting is a common human influence
• Agricultural fields and pastures common in valley bottoms and some lowlands
• Characteristic species: Red-tailed Hawk, Olive-sided Flycatcher, Black-and-white 

Warbler, Black-throated Green Warbler
(Richard Stern)

(Sean Blaney)

Eastern NS
• South-sloping uplands; elevations reaching 220 m
• Warmer summers and cooler winters than coastal regions
• Primarily forested: mainly coniferous species, but some areas dominated by mixed species
• Wetlands and lakes common; barrens dominate in some areas
• Forest harvesting is a common human influence
• Agricultural fields, pastures, and old fields occur in valley bottoms and some lowlands 

but are not common
• Characteristic species: Black-backed Woodpecker, Dark-eyed Junco (Rick Whitman)
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(Colin Bu)

Northumberland Bras d’Or Lowlands
• Primarily low elevations less than 50 m, but up to 150 m in some parts
• Climate variable, e.g., warmer and drier along Northumberland Strait but both 

Northumberland and Bras d’Or lowlands moderated by proximity to warm bodies of 
saltwater

• Primarily forested, mainly with black spruce forests in low-lying areas and mixed and 
hardwood forests in upland areas

• Wetlands common; numerous saltmarshes; lakes common only in Cape Breton
• Forest harvesting is a common human influence
• Agricultural fields, pastures, and old fields relatively common
• Characteristic species: Downy Woodpecker (throughout); Bald Eagle, Spotted 

Sandpiper, Belted Kingfisher (Bras d’Or)

(Gail Bisson)

(Andy Dean)

Valley and Central Lowlands
• Low, rolling topography, rarely above 50 m
• Warm summers; winters cooler than nearby regions
• Forest habitats common; wide range of coniferous and deciduous tree species
• Wetlands and large rivers common; lakes uncommon; some extensive bogs; 

saltmarshes and dykelands present
• Forest harvesting is a common human influence
• Agricultural fields, pastures, and old fields dominate
• Characteristic species: Alder Flycatcher, Nelson’s Sparrow, Baltimore Oriole, Cedar 

Waxwing (Phil Reibel)

(Megan Crowley)

Western NS
• Uneven topography, tilted toward the Atlantic Ocean; elevations from 25 to 290 m
• Milder winters and warmer summers than most regions
• Primarily forested, with abundant Acadian forest comprising a variety of long-lived, 

shade-tolerant tree species; also significant area of sparsely treed barrens
• Wetlands, long rivers, and lakes common; some extensive bogs in the south
• Forest harvesting is a common human influence
• Agricultural fields, pastures, and old fields occur in valley bottoms and some lowlands 

but are not common
• Characteristic species: Blue-headed Vireo, Yellow-rumped Warbler, Red Crossbill (Dan Busby)

(Molly Simon)

Atlantic Coast
• Generally low elevations (5 to 20 m)
• Climate greatly influenced by the ocean: cool summers, mild winters
• Primarily forested, with mostly black spruce, white spruce, and fir; few deciduous 

species
• Wetlands common; lakes occur but are not abundant; extensive bogs in the east; 

saltmarshes present
• Forest harvesting occurs but is not extensive
• Agricultural fields, old fields, and residential areas occur near river mouths and are 

more common in the southwest
• Characteristic species: Common Eider, Leach’s Storm-Petrel, Willet, Arctic Tern, 

Blackpoll Warbler, Fox Sparrow (Ally Manthorne)

(Gabrielle Fortin)

Fundy Shore
• Narrow strip of high coastal headlands
• Climate dominated by the Bay of Fundy: cool summers, milder winters than other 

ecoregions
• Forest habitats dominate but have been greatly influenced by past farming; white 

spruce common but other tree species become more common farther away from 
shoreline

• Large wetlands and lakes uncommon
• Forest harvesting is a common human influence
• Agricultural fields, old fields, and residential areas concentrated at lower elevations
• Characteristic species: Turkey Vulture, Peregrine Falcon

(Dan Busby)

Sources: NB DNR, 2007; Neily et al., 2003.
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Blackpoll Warbler, and Fox Sparrow are strongly associated with 
ecoregions that have a boreal character, as is apparent on their 
respective abundance maps.

ECOSYSTEMS

Forests
Forests dominate the Maritimes. Over 52% of Maritime breeding 
bird species use forests for all or part of their breeding habi-
tat requirements. Historically, forest extent was greater than 
today, but even now forest occupies nearly 80% of the terrestrial 
area (Table 1.2). Over the last century, abandoned farmland has 
been reverting to forest, but this trend may not be continu-
ing in all parts of the Maritimes. Conifer-dominated forest is 
more abundant than deciduous forest (Figure 1.2), especially 
in coastal areas and at high elevations. Inland areas at lower 
elevations can contain a very diverse forest, usually referred to as 
Acadian forest, dominated by long-lived, shade-tolerant species 
such as red spruce, sugar maple, American beech, ashes, cedar, 
and hemlock. Forest composition and structure naturally vary 
within the Maritimes along the ecological gradients described 
above. Forests are always changing and respond to changing 
climate and disturbance patterns. Historically, the forests of the 
Maritimes would have been dominated by old-growth condi-
tions (Loo and Ives, 2003), but large-scale human impacts on 
forest composition and age structure have been ongoing for the 
last 400 years. Much of the existing forest has been modified 
through harvesting, fires, introduced diseases, or development 
over that time period. Currently, very little undisturbed old for-
est exists in the Maritimes (Mosseler et al., 2003).

The occurrence of many forest bird species is directly related 
to the presence of specific forest types and stand structures. 
Some forest bird species, such as the Black-throated Green 
Warbler, are forest generalists and have few, if any, specific 
requirements. Many bird species use either coniferous or decidu-
ous forest but require specific stand structures. Even common 
forest birds have specific stand-structure requirements. For 
example, the Magnolia Warbler, a common forest bird associated 
mostly with coniferous forest, requires a low canopy of conifer-
ous trees and can be very abundant in dense, regenerating 
coniferous forest. While this particular structural feature is quite 
common, other stand features are far less common and greatly 
influence some bird species’ distributions. Examples include 
the very large trees required by White-breasted Nut hatches, 
the fallen dead wood required by Winter Wrens, and patches 
with high densities of large trees where Brown Creepers prefer 
to build nests (Poulin et al., 2008). Other potentially important 

stand-structure attributes include snags, woody material on the 
ground, canopy layers, presence of certain tree or plant species, 
and understorey species composition.

Since the 1970s, a period encompassing the first and second 
atlases, the greatest influence on Maritime forests has been 
commercial tree harvesting and the silviculture practices of the 
forest industry. Other factors — such as fire, wind, afforestation, 
and removal of forest for agricultural, residential, and other 
commercial uses — have also influenced forests but collectively 
are much smaller in extent and frequency. For example, during 
the period between atlases, 1991 to 2005, approximately 26,700 
ha of forest in the Maritimes were reported to have burned 
(National Forestry Database, 2008a), while 2,388,400 ha of forest 
were harvested (National Forestry Database, 2008b). Commercial 
tree harvesting and associated silviculture have produced stands 
in which less than half of the forest is in a mature or older con-
dition (Figure 1.3). Older growth is becoming rarer (e.g., Betts 
et al., 2007), with large areas of younger, regenerating forest 
fragmenting older forest into increasingly small patches. The 
regenerating forest is dominated by tree species that excel in 
disturbed environments. In the Maritimes, early successional 
tree species, such as balsam fir, trembling aspen, large-toothed 
aspen, balsam poplar, white birch, white spruce, and red maple, 
do well in disturbed areas, even if they were not abundant in 
the area when it was harvested. Of particular note has been 
the use of plantation and thinning silvicultural practices in the 
regenerating forest. These practices change the stand-structure 

Table 1.2. Area (in hectares) of major land use/condition for the Maritime provinces.

Forest Wetland Water Agriculture Human-occupied Barrens Total

PEI 257,000 32,700 800 222,600 53,400 0 566,500

NS 4,178,200 365,400 234,800 243,800 320,700 132,100 5,475,000

NB 6,129,900 382,100 168,500 282,400 325,400 2,100 7,290,400

Maritimes 10,565,100 780,200 404,100 748,800 699,500 134,200 13,331,900

% of Maritimes total 79% 6% 3% 6% 5% 1%

Source: Compiled from unpublished provincial land inventory geodatabases. 

1	   2	  

3	   4	  

 Coniferous dominated

 Coniferous dominated / mixed

 Deciduous dominated / mixed

 Deciduous dominated

Figure 1.2. Relative occurrence of broad forest types in the Maritimes.

Source: Compiled from unpublished provincial land inventory geodatabases.
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30.1%
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and tree- species composition of treated sites and usually result 
in fewer species and simpler structure compared to areas regen-
erating after natural disturbances, such as fire, insects, or wind 
throw (Fraver et al., 2009).

The period between the first and second atlases has seen a 
decline in the amount and distribution of older forest attributes, 
such as large trees, well-developed canopies, and significant 
numbers of large dead and dying trees. Though the rate var-
ies according to markets and by ownership, tree harvesting 
continues to reduce the area of older forest more quickly than 
older forest characteristics are being created. Where forests 
are managed to maximize the amount of wood that can be 
harvested, older forest will continue to be severely reduced 
and will be maintained at that reduced level into the future. 
Without explicit consideration for the amount and distribution 
of older forest attributes, forest management generally results 
in very low amounts of older forest on the landscape. Declining 
area of older forest is probably the largest single problem facing 
forest bird conservation, because many birds require attributes 
of older forest.

Nevertheless, Maritime forests still contain significant 
amounts of older forest and both managed and unmanaged 
regenerating forest of a variety of ages. The bird commun-
ity reflects this diversity. Bird species that require older forest, 
such as the Barred Owl, White-breasted Nuthatch, Brown 
Creeper, and Scarlet Tanager, still find their habitats here in 
the Maritimes. In fact, there has probably never been a time in 
the recorded history of Maritime forests when the forest has 
been so diverse in composition and structure as it is now, but 
maintaining habitat for all forest birds in the face of the impacts 
of commercial forestry is a significant challenge. In the future, 
the forest will continue to change in response to commercial 
forestry activities, and the variety of habitat types available for 
birds will change along with it.

Wetlands and Water Bodies
Wetlands occupy 6% of the land area of the Maritimes (Table 
1.2) and are found throughout the region, but are most abun-
dant at lower elevations and along river valleys. Wetlands are 
areas where water is at or close to the land’s surface and dir-
ectly influences the vegetation growing there. Over 31% of 

Maritime breeding bird species require wetlands for all or part 
of their breeding activities. Historically, some wetland types, 
such as saltmarsh, were much more abundant than today, with 
estimates of 80% loss since European arrival (Reed and Smith, 
1972). Wetlands dominated by peatlands and shrubs are the 
most common type: bogs and fens account for over 57% of total 
wetland area in the Maritimes, and shrub (e.g., alder and willow) 
wetlands account for 26% (Table 1.3). Relatively nutrient-rich 
marsh and saltmarsh wetlands make up only 16% of all wetlands 
and only 0.9% of the Maritimes’ land area. Bird species such as 
the Pied-billed Grebe, Virginia Rail, and Nelson’s Sparrow, which 
are closely associated with marsh and saltmarsh wetlands, are 
rare by nature, although they were likely much more widespread 
historically. The largest concentrations of relatively nutrient-
rich marsh occur in the Lower Saint John River Valley and the 
NB–NS border area. Bog and fen wetlands dominate lowland 
areas near the Gulf of St. Lawrence in NB; occur widely in NS, 
especially in Cape Breton and in coastal areas along the Scotian 
Shelf; and are found in eastern and western areas of PEI. Shrub 
wetlands are widely distributed in all provinces and occur near 
water bodies and other wetlands.

Lakes, rivers, and ponds occupy 3% of the land area (Table 
1.2) and are found throughout most parts of the Maritimes, 
most abundantly at lower elevations (see also Chapter 7, Figure 
7.2, for a map of major Maritime water bodies). Over 14% of 

Figure 1.3. Total areas of Maritime forests, 
broken down by development stage. 

R, Regenerating after disturbance; trees 
predominantly under 3 m in height. 

S, Sapling trees predominantly taller than R  
but less than 7 m in height. 

Y, Young trees predominantly taller than S,  
with growth still rapid. 

I, Immature trees predominantly greater than 
10 m in height, with growth slowing. 

M+, Mature trees with mortality occurring 
among dominant individuals; includes mature  
to old and late successional conditions.

Source: Compiled from unpublished 
 provincial land inventory geodatabases

Freshwater wetland, southern Valley Lowlands, NB (Sean Blaney)
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Table 1.3. Area (in hectares) of various wetland types for the Maritime provinces.

Marsh Bog/Fen Shrub Saltmarsh Forested Total 

PEI 10,700 7,800 5,100 5,700 3,300 32,600

NS 20,400 288,800 38,000 17,100 1,100 365,400

NB 53,300 146,300 163,500 14,300 4,700 382,100

Maritimes 84,400 442,900 206,600 37,100 9,100 780,100

% of Maritimes total 11% 57% 26% 5% 1%

Source: Compiled from unpublished provincial land inventory geodatabases.

Maritime breeding bird species use rivers and lakes for all or 
part of their breeding habitat requirements. Lakes are the most 
abundant water feature and account for approximately 80% of 
water habitats. Lakes are most plentiful in NS (70% of Maritime 
lakes) and very common in the southwest of this province as 
well as in southwestern NB. There are very few lakes on PEI. 
The distribution of bird species such as the Common Merganser, 
Common Loon, and Belted Kingfisher is strongly associated with 
river and lake habitats. Historically, there has been some infill-
ing of lakes and ponds for human development, but the larger 
impacts to lakes and rivers in the Maritimes have been uses such 
as log driving, damming, and road crossings. Damming and 
log drives mostly occurred long before the first atlas, but road 
development continues to impact aquatic habitats throughout 
the Maritimes.

Between the first and second atlases, human development 
and land use were the primary factors influencing the distribu-
tion and abundance of wetlands, lakes, and rivers. However, 
many wetlands are modified by beaver populations, which 
increased between atlas periods (NB DNR, unpublished data). 
In some parts of the Maritimes, acid rain continued to degrade 
aquatic ecosystems (Clair et al., 2007; Korosi et al., 2013), espe-
cially in the Western and Eastern ecoregions in NS and the Fundy 
Coast ecoregion in NB. All wetland types suffer some degree of 
development pressure from human use. For example, bogs are 
a source of peat moss, and NB is the leading peat producer in 
Canada (NB Department of Energy and Mines, 2013). Urban and 
commercial development and road building also exert significant 
impacts on wetlands.

By their nature, wetlands, lakes, and rivers are greatly influ-
enced by variation in climate, especially precipitation, on a 
year-to-year basis. In general, the area of wetlands available 

for birds increases in years with above-average precipitation 
and declines in years with little precipitation. The margins of 
lakes and rivers, where species such as the Common Loon and 
Spotted Sandpiper nest, can be drastically impacted by summer 
rain events.

It is difficult to gauge the overall effects on wetlands between 
atlas periods. However, continuing acid precipitation and direct 
impacts, such as dyking, drainage and in-filling, and peat har-
vesting and associated activities, likely resulted in a net loss and 
degradation of wetlands, lakes, and rivers between atlases.

Human Landscapes
People have a long history in the Maritimes. Human activities 
have a profound impact on natural ecosystems and can create 
novel ecosystems found only in association with people. Over 
21% of Maritime breeding bird species use habitats created by 
humans for all or part of their breeding habitat requirements. 
Human settlement in the Maritimes has been associated mostly 
with coastlines and the fertile valleys of major rivers. Census 
estimates show that human population levels varied little in 
the Maritimes between atlases, with an overall increase of 1.9% 
between 1991 and 2006 (Statistics Canada, 2001 and 2006a).

Currently, approximately 11% of the area in the Maritime 
region is occupied by people or used for agriculture, the largest 
single human use of the land (Tables 1.1 and 1.4). The area of 
land used for agriculture in the Maritimes declined steadily dur-
ing the 1900s until the 1980s and was relatively stable between 
atlases (Statistics Canada, 2006b). Agricultural areas are among 
the most disturbed lands in the Maritimes. Continual human 
activities and application of intensive land-use practices, from 
plowing to pest control, influence the value of these areas to 
birds. This land base is not easy to describe except in general 
terms as it is difficult to maintain accurate inventories when 
land use can change from one year to the next.

Lands used for hay or other forage dominate agricultural 
land use and account for over 50% of agricultural lands (Statistics 
Canada, 2006c and 2011). These human-engineered grasslands 
appear to provide habitats similar to natural grasslands, though 
they are much more abundant. Natural grasslands, associated 
with beaver pond meadows, wetlands, and coastal sand dunes, 
were never abundant in the Maritimes. The creation of grassland 
areas in the Maritimes has provided habitats for bird species 
that were previously rare or did not occur here. Declining area 
of forage crops is believed to be a primary cause of declines 
of grassland bird populations in the Maritimes (Robichaud et 
al., 2010). The change in timing of hay harvesting from July 
and August to early June (or even late May) is also believed to Bog, Eastern Lowlands, NB (Margaret Campbell)
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Table 1.4. Area (in hectares) of various human land uses for the Maritime provinces.

Agriculture Roads Residential/Urban Other Total 

PEI 222,600 12,600 17,700 23,100 276,000

NS 243,800 129,000 162,700 31,200 566,700

NB 282,400 143,500 120,200 60,000 606,100

Maritimes 748,800 285,100 300,600 114,300 1,448,800

% of Maritimes total 52% 20% 21% 8%

Source: Compiled from unpublished provincial land inventory geodatabases.

negatively affect populations of some grassland species, such 
as the Bobolink and Eastern Meadowlark.

Crops such as corn, potatoes, other vegetables, and grain 
are planted on less than half of all Maritime agricultural lands. 
However, on PEI, these types of crops occupy approximately 
60% of agricultural lands (Statistics Canada, 2006c and 2011). 
These fields have extended periods of exposed soil and a limited 
number of plant species and as a result do not host many bird 
species. However, species such as the Killdeer, Horned Lark, and 
Vesper Sparrow can be found in this agricultural landscape.

Urban and residential areas are the next largest use of land 
by people (Table 1.4). These areas are dominated by residential 
lawns, dwellings, commercial buildings, and pavement. Species 
such as the Chimney Swift, Purple Martin, Cliff Swallow, Barn 
Swallow, and House Sparrow are all strongly associated with 
man-made structures for nesting. Other species, such as the 
Mourning Dove, Northern Mockingbird, Northern Cardinal, and 
House Finch, appear to be restricted mostly to lawn and shrub 
areas in urban and residential areas. Changes to habitat values 
in these areas are difficult to ascertain. Undoubtedly there were 
changes to the value to birds of these areas between atlases. For 
example, the prevalence of suitable chimneys for Chimney Swifts 
is believed to have been declining for many years. However, 
statistics on abundance and condition of habitat features such 
as chimneys, hedgerows, bird houses, and dwellings do not exist.

Roads are a conspicuous component of almost all parts of 
the Maritimes. Roads occupy almost as much land as urban and 
residential areas (Table 1.4). The edges and ditches associated 
with roads provide habitats for bird species that can use dis-
turbed and/or wet sites; such species include the Song Sparrow 

and Common Yellowthroat. However, the negative effects 
of roads on birds and their habitats can be considerable. For 
example, direct bird fatalities are associated with roads, as are 
lower reproductive rates near edges created by roads (Dietz et 
al., 2013). A comparison of road area in NB from the mid-1980s 
to the mid-2000s revealed an increase of approximately 170%. 
The bulk of this increase is associated with forest management 
activities in landscapes dominated by forest. This increase in road 
area has at least two implications. The first is that considerable 
habitat area is being lost to road construction, and the second 
is that the negative impacts of roads (mortalities, habitat frag-
mentation, edge effects) are affecting a greater proportion of 
the Maritimes.

People use land for a wide variety of other purposes as well, 
such as mining, industrial facilities, and corridors for communica-
tion and electrical transmission lines as well as pipelines. Some 
of these land uses provide specific habitat features, such as nest 
sites for raptors and swallows on towers and buildings. Burrow 
habitats for the Belted Kingfisher and Bank Swallow in earthen 
banks of gravel pits and mining facilities are also found in some 
of these landscapes. As with urban and residential areas, chan-
ges in abundance and distribution of habitat features within 
industrial landscapes are not well documented, but the total 
area is likely increasing.

Coastal Features
Coastal features, such as beaches, dunes, islands, and rocky 
shores, make a large contribution to the diversity of bird life 
in the Maritimes. Over 17% of Maritime breeding bird species 
use coastal features for all or part of their breeding habitat 
requirements. Fifteen of these species, including the Common 
Eider, Great Cormorant, Semipalmated Plover, Piping Plover, 
Black-legged Kittiwake, and Atlantic Puffin, are found only in 
coastal areas. Many coastal habitat features tend to be rare 
and relatively inaccessible, such as offshore islands, cliffs, and 
cobble shores. The total area of many coastal features is small 
(Table 1.5), and many of the birds associated with them are 
not common. Examples include the Piping Plover, American 
Oystercatcher, Peregrine Falcon, and Ipswich Sparrow form of 
the Savannah Sparrow. Islands, especially along the Atlantic 
shore of NS, provide locations for seabird breeding colonies 
and boreal-like conditions when forested. Eiders, gulls, terns, 
alcids, and herons use coastal islands for nesting. Some exam-
ples of large breeding colonies include Rams Island, PEI (Great 
Blue Heron); Kent Island, NB (Leach’s Storm-Petrel); and the 
Bird Islands in Cape Breton (Great Cormorant, Black-legged 
Kittiwake). The boreal nature of islands allows some forest bird 

Mature deciduous forest, Nutby Mountain, NS (Sean Blaney)
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species of northern and high-elevation affinities to occur in 
more southerly parts of the Maritimes. This is true for the Fox 
Sparrow, Bicknell’s Thrush, and Blackpoll Warbler, and possibly 
also for the Gray-cheeked Thrush, which was found but not 
confirmed breeding on coastal islands in NS (see page 389 for 
additional details).

Beaches and sand dune habitats occur most frequently along 
the Gulf of St. Lawrence coastlines and locally elsewhere, notably 
Sable Island. Species such as the Piping Plover are beach special-
ists and are found only in this habitat. Beaches and associated 
intertidal areas are important components of habitat for species 
such as the Peregrine Falcon, gulls, and crows.

Rocky shores and cliffs are most commonly encountered 
along the Bay of Fundy and Atlantic Coast of NS and occur in 
some areas of PEI. Here species such as the Great Cormorant 
and Black-legged Kittiwake find the cliff sites where they pre-
fer to place their nests. No species is more tied to rocky shores 
and islands than the Common Eider, which is almost exclusively 
found in this habitat.

Saltmarsh is a unique habitat feature of coastal areas and 
is locally abundant, especially along the Upper Bay of Fundy 
and Gulf of St. Lawrence shores. This habitat is important for a 
number of species and is critical for breeding Willets and Nelson’s 
Sparrows, which are found in this habitat type.

Between the first and second atlases, human development 
and land use along with natural factors such as storms and 
erosion were the primary factors influencing coastal habitat 
quality, abundance, and distribution. Some habitats, such as 
cliffs and rocky beaches, probably changed little between atlas-
es, while other habitats continued to be impacted by people 
and natural factors. Saltmarshes have been severely impacted 
due to conversion to farming and infilling for human settlement 

and development. Most of this impact was more than 100 years 
ago; however, there is still pressure on saltmarshes from resi-
dential and cottage development. Beaches continue to be 
popular recreational areas for people, and conflicts with species 
such as the Piping Plover still occur. One of the largest human 
impacts is likely the increase of area devoted to aquaculture, 
such as salmon and shellfish (mussel and oyster) farming. These 
activities use space and may adversely increase nutrient levels, 
add waste to the landscape, and introduce disease vectors that 
affect areas away from the farm sites themselves. Coastal areas 
are also impacted by development for energy. Offshore drilling 
and transportation of oil and natural gas already occur, and 
tidal and wind energy developments are projected. Pollution, 
especially from oil and garbage, is another human-related fac-
tor affecting coastal areas and birds directly. Impacts to coastal 
areas are difficult to quantify, as monitoring of potential coastal 
influences and impacts is not well developed.

Likely the largest impact to coastal habitats is changing sea 
levels. Relative sea levels have been increasing over the last 100 
years at a rate of 20–30 cm per 100 years (Grant, 1970). People 
have been living on and developing Maritime coastlines for 
centuries. As a result, there is little room for coastal features 
to move or change in the face of rising sea levels. In the future, 
sea levels are expected to rise even more quickly due to climate 
change, and an expected increase in the frequency of coastal 
storms will exacerbate the situation. Coastal features associ-
ated with low-lying areas, such as saltmarsh, sand dunes, and 
beaches, are most at risk. Development of coastal areas some-
times now includes consideration of sea level rise; however, this 
forethought is not yet the norm in rural and municipal planning.

SUMMARY
The Maritimes are a small, mostly forested piece of Canada, on 
the edge of the North American continent halfway between the 
equator and the North Pole. Birds from both the north and the 
south occur here. The region boasts a large diversity of habitats 
for birds and people. Birds of the forest occur next to grassland 
birds, shoreline birds, and seabirds, all finding a place to breed 
and raise their young.

The maps and information within this breeding bird atlas 
will allow the reader to see the patterns and variety of nature 
in the Maritimes through birds. This atlas will also show that 
birds and people share this place, and while their needs can 
come into conflict, both must coexist and make their homes in 
this rich and beautiful landscape.

Table 1.5. Area (in hectares) of coastal features for the Maritime Provinces.

Beach/Dune Tidal Flat Rocky Shore Total coastal area

PEI* 3,498 — — 3,498

NS 5,525 51,963 4,170 61,658

NB 4,253 23,868 3,165 31,286

Maritimes 13,276 75,831 7,335 96,442

% of Maritimes total 14% 79% 8%

Source: Compiled from unpublished provincial land inventory geodatabases.
*Tidal flat and rocky shore categories are not included in PEI land-use inventories.

North Richibucto Dune, Kouchibouguac National Park, NB (Sean Blaney)
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Razorbill colony, Machias Seal Island, NB (Colin Bhariwalla)
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White-breasted Nuthatch (Dan Busby)
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CHAPTER 2

Methods
Rebecca Stewart

OBJECTIVES
The objectives of the Second Atlas of the Breeding Birds of the Maritime Provinces (2006–2010) 
were to provide the following:

• Detailed and current breeding bird species distribution maps for the Maritime 
provinces

• Contour maps of species’ relative abundance
• Detailed information, including location and habitat, for rare and at risk breeding 

species
• A means to assess change in bird distributions since the first atlas
• A baseline for comparison with future atlases
• A book and electronic database for research and conservation

The methods designed to meet these objectives are detailed in the Guide for Atlassers (avail-
able at www.mba-aom.ca/english/mbbaguide.pdf). Here, we present an overview of the 
methods used, along with details of how they differed from the first atlas, and explain how 
decisions were made during data collection.

SPATIAL SAMPLING FRAMEWORK

Atlas Squares
As with the first atlas, the basic sampling unit was a 10 km by 10 km (100 km2) square from 
the Universal Transverse Mercator (UTM) grid. The Maritime provinces divide into 1,770 such 
squares, which fall within one of three UTM zones: 19, 20, and 21 (Figure 2.1). Partial squares 
(less than 100 km2 of land mass and/or freshwater) occur along UTM zone lines and coasts. 
During data collection, partial squares of at least 10 km2 were treated as full squares (i.e., 
survey effort was comparable to that of full squares). The inclusion of these partial squares 
along zone lines increased the total square count from 1,682 in the first atlas to 1,770 in the 
second. Partial squares with less than 10 km2 of land mass and/or freshwater were surveyed 
less intensely than other squares.

For data summary and analyses, all squares, regardless of size, were included as individual 
squares. For mapping presentation purposes (for breeding evidence and effort maps), partial 
squares along zone lines that were greater than 66.7 km2 were mapped in the same way as 
full squares. Partial squares of 33.3 km2 to 66.7 km2 were joined across the zone line to form 
a single square. Partial squares of less than 33.3 km2 were joined to an adjacent square on 
the same side of the zone line. Partial squares away from zone lines and along coastlines 
were mapped as full squares.

The UTM coordinates of the squares were almost identical in the first and second atlases, 
but they shifted slightly because the UTM reference parameters changed between atlases. 
For the first atlas, the North American Datum of 1927 (NAD27) was used, whereas for the 
second atlas the North American Datum of 1983 (NAD83) was used. The transformation 
between these datum systems moved all the squares southward by approximately 200 m. 
There was little change from east to west. Overall, this shift made relatively little difference 
in the species reported within each square, except in squares that included shorelines or 
small islands at their edges. Thus, the shift is most noticeable in distribution maps for some 
colonial species that occur on islands near the edges of squares.

Maps of individual squares (Figure 2.2) helped atlassers locate and survey the squares. 
Each map detailed habitat types, roads, trails, contour lines, and the 1-km UTM reference grid 
(with 100 m intervals indicated). Pre-determined point-count locations were also mapped 
and coordinates included in the legend.

Eastern Bluebird, nest building (Denis Doucet)
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Figure 2.1 Atlas squares and UTM zones in the Maritimes (NAD83) used for the second atlas.

Figure 2.2. Example of an individual square map (for the Apohaqui square in NB) available online and provided to atlassers.  
The map depicts key habitat types and features as well as pre-determined point-count locations.
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Administrative Regions
The Maritimes were divided into 27 administrative regions 
(Figure 2.3). Atlassing activities in each region were man-
aged by one or two volunteer Regional Coordinators (RCs). 
RCs served as the main contact and information source for 
atlassers within a region and helped ensure that regions were 
adequately surveyed. How they did so varied, depending on the 
number of volunteers and the accessibility of squares in their 
region. In regions with a large volunteer base, like Chebucto–
Musquodoboit (which includes Halifax Regional Municipality), 
RCs spent much of their time assigning squares, training indi-
vidual participants, and coordinating and managing volunteer 
efforts. In more remote regions with few participants, like 
Tobique–Renous (northwestern NB), RCs conducted most sur-
veys themselves. In addition, RCs participated in yearly planning 
meetings and reviewed all data submitted by atlassers in their 
regions. RCs were the backbone of the project and vital to its 
success. Their names are listed in the Acknowledgements.

BREEDING EVIDENCE
From 2006 to 2010, mainly from April to August of each year 
(see Chapter 3), atlassers systematically surveyed the Maritimes 
square by square, looking for evidence of breeding birds. 
Atlassers followed standardized methodology used for the first 
Maritime atlas and other Canadian atlases, based on techniques 
initially devised for the first British atlas (Sharrock, 1976) and pro-
moted by the North American Ornithological Atlas Committee 
(www.bsc-eoc.org/norac). For each species detected, the breed-
ing evidence associated with that observation was classified 
into one of three categories: possible, probable, or confirmed 
(Table 2.1). Atlassers also kept track of square visits, the dates 
of surveys, the time spent surveying each square, and the visit 
during which each species was first detected (used to determine 
the probability of observation; see Chapter 4). Data gathered 
from these breeding evidence surveys constituted the bulk of 
data used to create the distribution maps.

Casual Observations
Atlassers were also encouraged to submit so-called casual 
observations, that is, observations of breeding evidence made 
while not dedicating time to a complete visit to a square. For 
example, while driving through a square, an atlasser observed 
an American Robin carrying nesting material. Survey effort was 
not recorded for casual observations.

Priority and Special Squares
To ensure even and adequate coverage across the Maritimes, 
and to allow for comparison between atlases, one of every four 
squares was systematically designated a “priority” square for sur-
veying. These squares were the same in both atlases. In regions 
with fewer participants, volunteers surveyed priority squares 
first, before turning their attention to other squares. As well, 30 
additional squares were designated as “special” squares during 
the first atlas because of the unique bird communities or habitats 
they contained, and, as in the first atlas, these squares were also 
a priority for survey coverage in the second atlas.

“Completing” a Square
A square was considered fully surveyed, or “complete,” once it 
received 20 hours of cumulative survey effort or when a sub-
stantial number of species was detected in the square. Specific 
numerical species targets varied between squares, based pri-
marily on first-atlas results, and individual RCs made the final 
determination of when a square was complete. To assist atlass-
ers in completing a square, individual Square Summary Sheets 
were available online. They detailed the species detected in the 
square during the first atlas (if surveyed) as well as in the region, 
alongside data from the second atlas. Square Summary Sheets 
were automatically updated as data were entered. 

Table 2.1. Breeding evidence levels, categories, and codes. 
Observations recorded under the category “observed” were not 
considered breeding evidence and were not mapped.

OBSERVED

X Species observed during its breeding season but in non-breeding 
habitat (no evidence of breeding). Presumed migrants should not 
be recorded. Note that this code is rarely used, as birds tend to 
occupy nesting habitat during the breeding season.

POSSIBLE

H Species observed during its breeding season in suitable nesting 
habitat.

S Singing male present, or breeding calls heard, during the species’ 
breeding season and in suitable nesting habitat.

PROBABLE

P Pair observed during their breeding season in suitable nesting 
habitat.

T Permanent territory presumed through registration of territorial 
song, or the occurrence of an adult bird, at the same place, in 
breeding habitat, on at least two days, one week or more apart, 
during its breeding season.

D Courtship or display between a male and a female or two males, 
including courtship feeding or copulation.

V Adult visiting probable nest site.

A Agitated behaviour or anxiety calls of an adult.

B Brood patch on adult female or cloacal protuberance on adult 
male.

N Nest building or excavation of nest hole (woodpeckers and wrens). 
Both groups may build dummy or roosting nests, so nest building 
alone is not enough to confirm breeding.

CONFIRMED

NB Nest building (by all except wrens and woodpeckers) or adult 
carrying nesting material.

DD Distraction display or injury feigning.

NU Used nest or eggshell found (occupied or laid within the period of 
the study).

FY Recently fledged young (nidicolous species) or downy young 
(nidifugous species), including young incapable of sustained flight.

AE Adults leaving or entering nest site in circumstances indicating 
occupied nest.

FS Adult carrying fecal sac.

CF Adult carrying food for young.

NE Nest containing eggs.

NY Nest with young seen or heard.
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Atlassers were strongly encouraged to cover all habitats in 
the square, vary the time of day when surveying, and extend 
the 20 hours of effort over days, months, and even years, to 
maximize the number of species detected. However, although 
this type of temporal and seasonal variation in coverage is ideal, 
it was often impractical, particularly in regions with few sur-
veyors. Thus many squares, particularly those far from human 
habitation, were surveyed once, usually over one or two days, 
sometimes using multiple surveyors.

Focus on Number of Species
In the second atlas, there was a strong focus on increasing the 
number of species detected in the square rather than increas-
ing the level of breeding evidence obtained for each species 
detected. This approach diverged from the first atlas, for which 
volunteers were encouraged to spend additional time within a 
square to confirm breeding. This change was made to maximize 
the number of squares surveyed and the number of species 

detected, because interpretations of atlas data generally rely 
more on species’ presence or absence than on breeding evi-
dence. Thus, after 20 hours, regardless of breeding evidence 
obtained, volunteers were encouraged to move to another 
unsurveyed square.

RELATIVE ABUNDANCE

On-road Counts
Point counts — timed surveys in which the observer records all 
birds seen and heard at pre-determined points — provided the 
data used to map species’ predicted relative abundance (see 
Chapter 4) and to determine species–habitat associations (see 
Chapter 5). Point counts were conducted from May 29 to July 
3, no earlier than 30 minutes before sunrise and no later than 
5 hours after sunrise. Counts were 5 minutes long, and species 
were recorded within an unlimited radius (i.e., as far as the eye 
could see and the ear could hear). Atlassers also recorded all 

Figure 2.3. Administrative regions for the second atlas. (Regional Coordinators for each region are listed in the Acknowledgements.)

1. Madawaska
2. Restigouche
3. Péninsule Acadienne (Acadian Peninsula)
4. Tobique–Renous
5. Monts Christmas Mountains
6. Miramichi
7. Carleton–Victoria 
8. Boiestown–Doaktown
9. Kent

10. Fredericton
11. Charlotte
12. Saint John 
13. Petitcodiac
14. Tintamarre
15. Chignecto Peninsula
16. Annapolis Valley–Digby Neck
17. Southwest Shore
18. Lower South Shore 

19. Mersey–LaHave
20. Chebucto–Musquodoboit
21. Cobequid
22. Guysborough
23. Antigonish
24. Southwest Cape Breton Island
25. East Cape Breton Island
26. Cape Breton Island Highlands
27. Prince Edward Island

1

8

4

3

9

27

7

2

20

6

19

16

5

10

21

11

12

2413
25

18

22

17

26

14

15
23

20

12-30_CH_PRF4_FORSIGNOFF.indd   38 10/15/15   4:14 PM



Rebecca Stewart    39

the majority of species are less active, potentially resulting in 
fewer detections, especially of unusual species or species not 
well captured by point counts.

Abundance Estimates
As in the first atlas, volunteers were asked to estimate the num-
ber of breeding pairs for each species breeding in the square 
surveyed, using the following index:

Index Abundance (Number of Estimated Pairs)
0 0
1 1
2 2–10
3 11–100
4 101–1,000
5 1,001–10,000

Estimates were based on atlassers’ own observations and the 
amount of suitable habitat available in the square. Atlassers were 
encouraged to complete abundance estimates only after they 
had spent 20 hours in a square and surveyed all habitat types.

RARE, COLONIAL, AND AT RISK SPECIES
The second atlas emphasized thorough documentation of rare 
and colonial species. “Rare” species included species uncommon 
in the Maritimes or in particular administrative regions, and 
species assessed as “at risk” (Special Concern, Threatened, or 
Endangered) by the Committee on the Status of Endangered 
Wildlife in Canada (COSEWIC). For rare and colonial species, 
additional forms were used to record dates and times of site 
visits, UTM coordinates, species and habitat descriptions, and 
the number of adults observed (for rare species) or the number 
of active nests or pairs (for colonial species). Species for which 
such documentation was required are listed in Chapter 3 (Tables 
3.3 and 3.4).

For uncommon species, atlassers were encouraged to thor-
oughly document how they identified the species (particularly 
if identification was challenging), as well as breeding evidence 
and habitat. For relatively widespread species at risk, like the 
Canada Warbler, atlassers were asked to focus on recording 

breeding evidence observed during point counts. Methodology 
is further detailed in the Guide for Atlassers and was modelled 
after the second Ontario Breeding Bird Atlas (OBBA, as published 
in the Atlas of the Breeding Birds of Ontario, 2001–2005), which 
was the first Canadian atlas to measure relative abundance, after 
testing various methods. At the outset of the second Maritime 
atlas project, the coverage goal was to complete 15 point counts 
in each priority square. During the final year of data collec-
tion, following preliminary mapping and analyses, this goal 
was reduced to 10. If a priority square had little land mass (less 
than or equal to 10 km2), point counts were conducted in an 
adjacent square.

Point count locations were randomly placed along roads at 
the start of the project. Each square map detailed 40 potential 
point count locations. Atlassers were asked to conduct counts 
at locations numbered 1 through 15 and, if one or more loca-
tions were deemed unusable (e.g., inaccessible or unsafe), to use 
subsequent points as replacements (16, 17, etc.). Once locations 
were selected, points were surveyed in any order.

Off-road Counts
Before data collection began, the habitat type at each pre-deter-
mined point count location was determined using geographic 
information systems (GIS). In squares where on-road points did 
not adequately sample a representative proportion of habitats 
in the square, atlassers conducted additional “off-road” counts 
in the underrepresented habitat(s). For example, if most roads in 
an individual square, and thus most point counts, fell in young 
forest, but a larger, roadless proportion of the square contained 
shrubby wetlands, off-road counts were conducted in shrubby 
wetlands. The number and locations of off-road point counts 
were chosen by individual atlassers, who could ensure that they 
truly represented the desired habitat type and were accessible. 
Off-road point count locations were at least 100 m from the road 
and at least 300 m apart. Atlassers recorded UTM coordinates 
and habitat for off-road point count locations. The number of 
off-road counts was subtracted from the number of required 
on-road counts, so the minimum number of points required (15 
or 10) was the same.

Influence of Point Counts
Point counts require a high level of birding expertise, as par-
ticipants must quickly recognize species by song. Thus, fewer 
volunteers (127 total) participated in point counts than in breed-
ing evidence surveys. To increase the number of point counts 
completed, two, two-person field crews were hired each year to 
conduct counts in regions with few participants and/or difficult-
to-access squares.

For those 127 volunteers, the addition of point counts 
changed how atlassing was done, relative to the first atlas. 
Mornings in the month of June were spent driving from square 
to square to complete counts and less attention was paid to 
gathering additional breeding evidence. In some cases, less time 
was spent exploring squares. So, rather than tromp through a 
bog to find what might be there, a point counter was more 
likely to focus on getting to the next point count location. Also, 
more general atlassing was conducted in the afternoon, when Killdeer displaying (Mark Peck)
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Regional Coordinators’ Meeting, Spring 2009 (Raymond Chiasson)

Remember when only birds tweeted? 

During the first atlas, volunteers submitted their data 
and then patiently waited for the book to be pub-
lished to see the results of their work (although there 
were a few sneak peeks in the project’s newsletters). 
Did those first atlassers imagine that, 20 years later, 
the birding world would be online with things like 
“tweets” and “apps”? Conversely, data updates for 
the second atlas were available in real-time and they 
could be viewed as soon as they were entered online. 
As well, distribution maps were available through-
out the project, and atlassers could click on individual 
squares to immediately see an up-to-date summary 
of which species had been observed there, how many 
hours had been spent surveying the square, and which 
point counts had been done.

The online system greatly enhanced planning 
efforts by RCs, volunteers, and staff, who could vis-
ually track progress throughout the season. Volunteers 
with little time to dedicate could target their efforts 
to species and habitats not yet covered; participants 
able to bird by ear could focus on point counts; and 

multiple participants contributed data for a single 
square. These collaborative efforts were encouraged, 
and although atlassers could still be assigned a specific 
square, the mantra of “share your square” dominated 
the effort and approach. These online tools played a 
large role in increasing coverage during the second 
atlas by maximizing the value of time spent surveying 
and by reducing the duplication of efforts.

While the Internet had a big impact on how people 
atlassed, it was not the only dramatic technological 
change to affect the second atlas project. The popular-
ization of portable electronic devices that can combine 
cellphones, GPS receivers, MP3 players, and digital field 
guides into a single unit that fits in your pocket was 
also brand new.

While we can only guess at what third-generation 
atlases will bring, better portable data submission 
interfaces, like smart phone apps, have already been 
developed since the completion of the second atlas. 
They will undoubtedly continue to improve and will 
change how we atlas even more.

— Rebecca Stewart
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habitat information. In both cases, observers were strongly 
encouraged to record the UTM coordinates for their sightings 
using their atlas square map, the online mapping tools, or a GPS 
device. These UTM coordinates were used to determine species–
habitat associations used in species accounts and described in 
Chapter 5. For Endangered species such as the Roseate Tern and 
Piping Plover, which are well monitored through other long-term 
management programs, atlassers were encouraged to report 
sightings only from previously unknown breeding locations, 
to minimize disturbance. Data from long-standing programs 
were then incorporated into the atlas database following the 
project’s completion.

The increased emphasis on documenting species at risk 
was another departure from the first atlas, where the focus 
was primarily on documenting uncommon species. However, 
Canada’s federal Species at Risk Act came into being in 2003, 
after the first atlas, and project partners saw the second atlas 
as an important opportunity to gather additional information 
for several species (although it should be noted that COSEWIC 
came into being in 1977).

The number of species assessed as at risk increased over the 
course of the second atlas, from 8 species in 2006 (Harlequin 
Duck, Least Bittern, Yellow Rail, Peregrine Falcon, Piping Plover, 
Roseate Tern, Short-eared Owl, and Bicknell’s Thrush) to 13 
species in 2007 and 2008 (with the addition of the Common 
Nighthawk, Chimney Swift, Olive-sided Flycatcher, Canada 
Warbler, and Rusty Blackbird). To increase species-at-risk detec-
tions, volunteers were provided with a copy of Atlassing for 
Species at Risk in the Maritime Provinces. The guide focused 
on species at risk not monitored by other surveys and included 
a playback CD to use to increase detections. Two editions were 
produced and made available online (www.mba-aom.ca/english/
SARguide2.pdf). As well, in June 2008, a two-person field crew 
conducted targeted surveys for the Yellow Rail and Least Bittern 
near Gagetown and Oromocto (Grand Lake Lowlands ecoregion).

EXTERNAL OR ADDITIONAL DATA SOURCES
Data from other surveys that were conducted during the atlas 
period and focused on recording breeding species were incorpor-
ated into the atlas database by assigning sightings a breeding 
evidence code and a square. Since most external data sources 
did not follow atlas protocols to assign breeding evidence, such 
observations were most often given a possible breeding evidence 
code. Data from external sources also rarely included measures 
of effort and were thus entered as casual observations. External 
data were subject to the same review process as other atlas data 
and were omitted if they didn’t meet the standards for breed-
ing evidence or if the location of the observation could not be 
assigned to a square. Much external data were from partner-
run projects, such as the Atlantic Nocturnal Owl Survey (ANOS) 
or Breeding Bird Survey (BBS), but many other organizations 
also contributed data. A full list can be found in Appendix A. 
Additional data were similarly incorporated into the first atlas.

DATA REVIEW AND PREPARATION
Atlassers submitted data online or on scannable forms, from 
which data were transferred to the online database each year. 
The data management system automatically flagged records 
requiring additional review and for which additional documen-
tation was required. Flagged records were typically for rare or 
colonial species but could also have been unusually high numbers 
of individual species detected on single point counts. RCs and 
atlas coordinators reviewed all data submitted, with special 
attention paid to flagged records. Records that required more 
extensive review and additional expertise were those with pot-
entially questionable breeding evidence codes or observations 
made outside the typical breeding season. Such records were 
sent to a Data Verification Working Group for review and a final 
decision on the record’s inclusion in the atlas. A total of 10,890 
records were reviewed by the Data Verification Working Group, 
which consisted of ten bird experts: four each from NB and NS 
and two from PEI (names are listed in the Acknowledgements). 
All records and stages of the review process were archived, so 
no record was permanently discarded. However, only accepted 
records are included in the maps and available from the online 
database.
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Citizen scientists put their 
passions on the map 

Long before the term “citizen science” 
was coined, volunteers were devot-
ing their time, skills, and energy to bird 
research and conservation. The Maritimes 
atlas is just one example. In Canada, 
thousands of people log hundreds of 
thousands of hours each year doing 
what they love — watching birds — for 
atlases and other monitoring programs. 
Citizen science data generate countless 
scientific publications, improve museum 
collections, and guide wildlife manage-
ment and public policy. For example, in 
the 1980s, Breeding Bird Survey trend 
data revealed widespread declines in neo-
tropical migrants. These findings inspired 
new research and conservation initiatives, 
including Partners in Flight. More recent-
ly, citizen science data were used extensively in the 
groundbreaking State of Canada’s Birds report (www.
stateofcanadasbirds.org).

Large-scale projects that cover expansive geograph-
ic areas, such as breeding bird atlases, would not be 
possible without citizen scientists. For one, the cost 
savings are immense — a conservative estimate values 
volunteer efforts for the second Maritimes atlas at 
$1.8 million. Other advantages include the passion 
these volunteers bring to their work. Maritime atlass-
ers travelled thousands of kilometres on rarely used 
roads, repaired blown tires, and endured leaky tents, 
tippy canoes, blood-sucking mosquitoes, and bear 
encounters — yet they continued, day after day, to 
count birds. Plus, many citizen scientists commit to pro-
jects for multiple years (even multiple atlases), which 
increases data consistency. As well, citizen scientists are 
often highly skilled, perhaps particularly so in the case 
of bird research, because many have several years of 
birdwatching and bird identification experience. Not 
surprisingly, researchers and governments increasingly 
rely on this pool of human resources. Indeed, there 
are many citizen science–based programs across the 
country, not just for birds, but for butterflies, frogs, 
and water quality, to name just a few.

Of course, as citizen science programs continue to 
grow in scale and scope, so do their mechanisms of 

coordination and data management. For well-designed, 
successful programs, data are subject to stringent stan-
dards and quality checks. Data collection and analyses 
are designed to enable individuals of varying skill levels 
to contribute to the project without compromising 
data quality and reliability. For the second atlas, any-
one wishing to contribute was encouraged to do so, 
but within a set of relatively strict guidelines. Online 
data filters automatically flagged potentially erroneous 
reports, and all records were subject to review. More 
advanced field methods, such as point counts, were 
done only by individuals with the needed skill set.

The value of citizen science programs that allow 
for this kind of broad participation goes beyond the 
data gathered and the geographic scope covered. By 
integrating education with research and engaging 
individuals in meaningful conservation, citizen science 
programs spread scientific literacy. They also empower 
individuals and communities by giving them a key role 
in the research and monitoring that guide manage-
ment and conservation in their own backyards. There 
is no doubt that citizen scientists have tremendously 
expanded our understanding of the natural world, and 
in many cases their efforts have resulted in protection 
and conservation for the species that they love.

— Rebecca Stewart

Atlassers Don Mann, Bob Gillis, and Raymond Chiasson (Raymond Chiasson)

12-30_CH_PRF4_FORSIGNOFF.indd   42 10/15/15   4:14 PM


