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T h e a u t h o r 
Anthony J. (Tony) Erskine has been 

employed by the Canadian Wildlife Service 
(CWS) as an ornithologist since 1960. Born 
in England, he came to Canada in 1936. 
His university career included the degrees 
of B.Sc. from Acadia University, and M.A. 
and Ph.D. from Queen's University, all in 
chemistry, followed by M.A. in zoology 
from the University of British Columbia. 
After joining CWS he worked on waterfowl, 
particularly the life history of the Buffle-
head and population studies on mergansers. 
In 1966 he undertook to organize the co
operative Breeding Bird Survey (BBS) in 
the Maritime Provinces, which led to his 
appointment as research scientist in Popu
lations and Surveys Division, Migratory 
Birds Branch, CWS, in Ottawa, with 
responsibilities covering non-game birds 
across Canada. He has recently been ap
pointed Chief, Migratory Birds Division, 
Atlantic Region, CWS, with headquarters 
in Sackville, New Brunswick. 

A c k n o w l e d g e m e n t s 
The Breeding Bird Survey is a co

operative project which over 10 years has 
involved several hundred bird enthusiasts 
across Canada. Although the effort put 
forth has varied, some persons having done 
several surveys in each year that surveys 
were operational in their region whereas 
others took part only once, it would be 
invidious to single out a few of the many 
persons deserving recognition. The BBS, 
in Canada as in the United States, is one 
of the most extensive surveys of bird 
numbers attempted anywhere by volun
teers, and its success encourages us to hope 
for continued co-operation in the future. 
Without the co-operation of most of the 
keener bird watchers in all provinces, we 
could not have attempted this project, and 
we thank you, all of you, for your efforts 
in the first 10 years. 

I must risk favouritism, however, by 
extending special thanks to our long-term 
regional co-ordinators — David Christie 
(Maritimes), Martin Edwards and Murray 
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Speirs (Ontario), Herbert Copland (Mani
toba), Jack Park (Alberta), and Wayne 
Neily (Cape Breton Island, later Yukon 
Territory). These enthusiastic and dedi
cated people have themselves regularly 
surveyed from one to seven routes each 
year, and in addition, year after year, they 
have recruited others to help fill the gaps 
in the coverage of their respective areas. 

This work has also been encouraged 
throughout by Chandler S. Robbins of the 
United States Fish and Wildlife Service 
(USFWS), who originated the BBS in 
Maryland in 1965, and by Hugh Boyd and 
F. Graham Cooch of CWS, Ottawa, who 
supervised my work on it since the first 
analyses in 1967. They and many others 
contributed to discussions leading to the 
conclusions expressed here, and I thank 
them all for their help. 

Abstract 
The co-operative Breeding Bird 

Survey (BBS) has been active in Canada 
since 1966. This report discusses the first 
10 years (1966-75). The main objectives 
of the BBS are to detect and measure year-
to-year and long-term changes in popula
tions of birds, particularly the smaller land 
birds. The surveys, carried out by volunteer 
observers, are based on random sampling 
and a standardized roadside point-count 
method, as in parallel surveys in the 
United States. Analyses are carried out 
for six major regions — the Maritime 
Provinces, agricultural southern Ontario 
and Quebec, forested central Ontario and 
Quebec, agricultural southern Prairie 
Provinces, forested central Prairie Pro
vinces, and British Columbia west of the 
Rocky Mountains. No attempt is made to 
combine the results for nation-wide 
indices, because few if any environmental 
factors act uniformly and concurrently all 
across an area as large as Canada. 

The methods of data collection and 
their biases are discussed critically, and the 
data are believed to be sufficiently reliable 
for the purposes of the BBS. There is no 
better method which can make use of the 

individual efforts of many volunteers. All 
alternative methods require far more ex
penditure of time, effort, and money. 

The BBS results document the effects 
of severely cold springs in reducing num
bers of small insectivorous birds in the 
Maritimes in 1967 and 1974 and in central 
Ontario and Quebec in 1974. They also 
agree with other sources on the year-to-
year fluctuations in the numbers of various 
seed-eating birds that occur, apparently in 
response to changes in the crops of tree 
seeds. Some changes in the Maritimes are 
well correlated with variations in the 
regime of forest spraying against spruce 
budworm; species known to increase in 
response to increasing budworm densities 
generally showed upward trends, while a 
number of other insectivorous species 
showed upward trends which may be 
correlated with the decline of DDT, last 
used in spraying in New Brunswick in 
1967, in the environment. Greatly increas
ed spraying in 1975, including use of 
highly toxic phosphamidon, resulted in a 
substantial decrease in several species. 

There are few sustained downward 
trends shown by the BBS, and none is clear
ly correlated with obvious environmental 
changes. Some declines in the Maritimes 
might reflect forest succession in the wake 
of abandonment of unproductive agricul
tural lands, while a few elsewhere may be 
connected with more intensive use of land 
for farming. On the other hand, Red-winged 
Blackbirds show upward trends in all re
gions except British Columbia, roughly 
paralleling increases in areas planted to 
corn; other blackbird species show no up
ward trends. 

No clear agreement, other than gener
al increases from 1973 to 1974, could be 
demonstrated between the BBS indices for 
waterfowl in the Prairie Provinces and the 
results of aerial surveys by the United 
States Fish and Wildlife Service (USFWS) 
and co-operating agencies.The dates of these 
surveys differ by about 3 weeks on average, 
but this seems insufficient to explain the 
lack of agreement. 

The results of the BBS, particularly 
in the Maritimes, where surveys have been 
operational longer and with larger samples 
than elsewhere, indicate the desirability of 
continuing these surveys in the same fa
shion in the future. The results would be 
improved by somewhat larger samples in 
most regions, and coverage should not be 
allowed to decline below present levels. One 
threat to continuation of the BBS lies in the 
increasing price of gasoline. A method less 
dependent on cars should be investigated. 
The BBS stands as a fine example of pro
ductive co-operation between government 
agencies and concerned members of the 
public. 

R é s u m é 
L'Etude collective des populations 

d'oiseaux nicheurs au Canada dure depuis 
1966. Le présent rapport fait le point sur 
les dix premières années de cette étude, qui 
a pour principal objectif de déceler et 
mesurer les variations, tant annuelles qu'à 
long terme, des populations d'oiseaux, 
surtout chez les petits oiseaux terrestres. 
La collecte des données, confiée à des béné
voles, se fait, comme pour les relevés homo
logues aux Etats-Unis, au moyen de l'é
chantillonnage au pur hasard et plus pré
cisément du point normalisé au hasard, à 
partir du bord des chemins. Six grandes 
régions sont visées: les provinces mari
times, les régions agricoles du sud de 
l'Ontario et du Québec, les régions boisées 
du centre de l'Ontario et du Québec, les 
régions agricoles du sud des provinces des 
prairies, les régions boisées du centre de 
ces mêmes provinces, et la partie de la 
Colombie-Britannique située à l'ouest des 
Rocheuses. Vu qu'il n 'y a guère de facteur 
ambiant qui agisse uniformément et simul
tanément sur un territoire de l'échelle du 
Canada, on n'essaie pas de tirer des résul
tats obtenus des indices qui fussent vala
bles à l'échelle du pays entier. 

On fait en outre une étude critique 
des méthodes de collecte des données et 
des erreurs systématiques qui en découlent. 
On postule que les données sont assez 
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The boreal forest is the largest single region of 
Canada, but our surveys sample it rather poorly 
owing to alack of roads 

fidèles quant aux fins de l 'Étude. Il n'y a 
pas de méthode qui permette de tirer 
meilleur parti du travail personnel de 
nombreux bénévoles. Toutes les autres 
méthodes connues exigent bien davantage 
de temps, d'énergie et d'argent. 

Les résultats de l 'Étude documentent 
la baisse d'effectifs chez les petits oiseaux 
insectivores du fait de printemps très froids 
en 1967 et 1974 dans les provinces mari
times et en 1974 dans le centre de l'Ontario 
et du Québec. Ils concordent en outre avec 
ceux d'autres travaux sur les fluctuations 
annuelles de l'effectif de diverses popula
tions d'oiseaux granivores en fonction, à 
ce qu'il semble, de changements aux mois
sons de graines d'arbres. Il y a corrélation 
positive de certains changements enregis
trés dans les provinces maritimes aux 
variations du régime des pulvérisations 
d'insecticide sur les forêts pour combattre 
la tordeusc de bourgeons; dans l'ensemble, 
c'est l'effectif des espèces qui prolifèrent 
lorsque la densité en tordeuses est forte 
qui a connu une augmentation; par ailleurs, 
on pourrait établir une corrélation avec 
l'accroissement des effectifs de bon nombre 
d'autres espèces insectivores. 
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Introduction Methods 

The BBS was developed in the United 
States (US) in 1964-65 (Robhins and Van 
Velzen 1967) by extending to all birds the 
basic methods already used for conducting 
a census of game birds that can be detected 
by sound. The drumming of grouse, crowing 
of pheasants, peenting of woodcock, and 
cooing of doves have all been sampled for 
many years by stopping at regular intervals 
along roads for standardized times, and 
counting these sounds (review by Overton 
1971). By a similar method, with counts 
distributed according to a statistical sam
pling plan, it was hoped to monitor trends 
in numbers of most song birds. Both the 
amount and kind of effort required were 
such that volunteers could be expected to 
take part effectively and willingly. Even the 
most optimistic forecasts of the coverage 
possible fell short of what was accomplished 
in areas where the method was pushed with 
enthusiasm, but there are still many mis
conceptions of what can be expected from 
this project. This report is a broad-scale re
view of the project as it relates to Canada, 
with material from the US brought in only 
where necessary to supplement our own. 

The success of a pilot project carried 
out in Maryland and Delaware in 1965 led 
to expansion of coverage across the US and 
Canada during 1966-68 (Robbins and Van 
Velzen 1967,1969). Surveys began in the 
Maritime Provinces and Quebec in 1966, in 
Ontario and Manitoba in 1967, and in Sas
katchewan, Alberta, and British Columbia 
in 1968. Coverage has since expanded in all 
these provinces, and a few surveys have 
been made in Newfoundland and in Yukon 
Territory. Co-ordination of the Canadian 
effort was undertaken by CWS Ottawa with 
my appointment there in December 1968. 
I had co-ordinated the surveys in the 
Maritimes only in 1966-68. Since then, the 
CWS has published a series of reports on 
the year-by-year progress of the BBS in 
Canada (Erskine 1970,1971n, 1972-77). 
The administrative operations of the sur
veys, particularly the supplying and distrib
ution of survey materials and the assembly 
of completed forms, has remained with 

the USFWS at the Patuxent Wildlife Re
search Center, Laurel, Maryland, under the 
direction of Chandler S. Robbins. 

The Canadian data have thus been 
collected as part of a program covering most 
settled areas of North America north of 
Mexico. As birds do not recognize political 
boundaries this is a reasonable approach, 
but we believe that a separate Canadian 
analysis not only is more interesting to 
most Canadians but also recognizes the 
ecological differences between Canada and 
the US. Few birds are confined to Canada, 
but many of our common species cease to be 
common beyond the northernmost states, 
and many birds widespread in the US have 
only small peripheral populations in Cana
da. From the start of the BBS, we have car
ried out our own evaluation and analysis of 
Canadian data independent of any uses 
made of the same data at Patuxent. 

The basic methods (standard instruc
tions are given in Appendix 1) have been 
reviewed fully by Robbins and Van Velzen 
(1967,1969) and only a few aspects are 
discussed here. The sampling unit is the 
degree-block of latitude and longitude, an 
area 111.1 km N-S , with E - W width nar
rowing from about 78.8 km at latitude 45°N 
to about 47.4 km at 65°N. The use of blocks 
two degrees by two degrees, as in the 
western states, was abandoned in western 
Canada after 1968 in favour of one-degree 
blocks, to help minimize travel to starting 
points. The sampling intensity in Canada 
has been one survey route per degree-block 
except in the Maritimes and southern parts 
of Quebec, Ontario, and British Columbia, 
where two and occasionally even three or 
four routes per degree-block were surveyed. 
The sampling intensity is governed primar
ily by the availability and distribution of 
qualified observers and of all-weather roads. 
Each survey is made up of 50 sampling 
stations (stops) spaced at 0.5 mile (0.8 km) 
intervals along a road. Each route is cov
ered on one day in June (extremes allow
able: 28 May - 7 July) under acceptable 
weather conditions (light winds, little or 
no precipitation), starting 30 minutes 
before local sunrise and spending 3 minutes 
at each of 50 stops. All birds heard, regard
less of distance, and all seen within 0.25 
mile (0.4 km), are recorded on standard 
forms, together with the weather conditions 
at the start and end of the survey. The 
instructions provide for minor variations 
from the standard procedure in case of 
unforeseen circumstances, but individual 
observers have adopted many other varia
tions, some of minor significance but others 
affecting results to the point of excluding 
surveys from comparisons. 

Co-operators were recruited by ap
peals through naturalists' newsletters and 
particularly by individual letters or per
sonal contacts. Some willing observers at 
first lacked experience in identifying birds 
by song; many of those who persisted were 
able to achieve useful results after two or 
three surveys. As yet we have not found 
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a way to help observers with the costs of 
these surveys. In the US, observers can 
deduct these costs as "business expenses" 
on their income tax returns. 

Routes for most Canadian surveys 
were selected in Canada, using the some
times obsolete maps of the National Topo
graphic Series, usually in 1:250 000 and 
1:50 000 scales. Provincial road maps were 
sometimes more helpful in determining 
which were all-weather roads. The instruc
tions (App. 1) prescribed procedures for re
aligning routes in case of need. Observers 
changed a number of routes, often with no 
explanation; some of these changes prob
ably involved routes that were virtually 
impassable as drawn, but others were 
obviously dictated by the whim or con
venience of the individual observer. 

The methods of analysis were mod
ified several times, as experience and better 
advice became available. All previous 
analyses have been brought up to date, 
using the method adapted by G.E. John 
Smith (Appendix 2; repeated from Erskine 
1973). Because the samples were drawn at 
random from each degree-block, the anal
ysis makes use of strata, each stratum 
including one or more degree-blocks as 
required to include two or more comparable 
surveys. The comparability of surveys was 
assessed more or less objectively by as
signing scores from 0 to 3 in each of four 
main fields — observer, date, conditions, 
adherence to instructions, as follows: 

1. Observer 
3, same observer in successive years; 
1, twin brother of previous observer 

(special case) ; 
0, different observers in successive years. 

2. Date 
3, 0-4 days difference in dates between 

years; 
2,* 5-9 days difference; 
1, 10-19 days difference; 
0, 20 or more days difference. 

*This may be reduced to 1 if one date was 
after 1 July. 

3. Weather 
3, comparable without qualifications; 
2, less favourable in one year, e.g. max

imum wind force 3, compared to force 
1 or 0 in the other year; 

1, moderately unfavourable in one year, 
e.g. showers or drizzle, wind of force 
4 or more; 

0, decidedly unfavourable in one year, 
e.g. rain, strong winds 
(Note: results are obviously affected 
under these conditions, less obviously 
so with score " 1 " , and may not be 
detectably different with score "2".) 

4. Adherence to instructions 
3, no obvious departure from rules ; 
2, start 10-15 minutes early or 10-20 

minutes late, or end more than 4M> 
hours after start, or minor departure 
(1 or 2 stops) from route used 
previously; 

1, start 15-20 minutes early or 20-40 
minutes late, or end more than 5 
hours after start, or moderate depar
ture (3 to 6 stops) from route used 

0, previously; start more than 20 min
utes early or more than 40 minutes 
late, or end more than 6 hours after 
start, or route changed by more than 
6 stops, or other obvious departures 
from prescribed procedures. 

To be considered comparable, coverage in 
the 2 years being compared must score 
at least 8 out of a possible 12 points, with 
no zero scores. 

Analyses were carried out for up to 
six regions of Canada, as sufficient com
parable coverage was achieved in the var
ious areas. The regions were chosen partly 
on geographic and partly on political bases, 
thus: (1) the Maritime Provinces (east of 
the Appalachians) ; Ontario and Quebec, 
subdivided into (2) southern (agricultural) 
and (3) central (forested) regions; the 
Prairie Provinces plus northeastern British 
Columbia, subdivided into (4) southern 
(prairies) and (5) central (parklands, forest, 
and foothills) regions; and (6) British 

Columbia (west of the Rockies). The bound
ary between the southern and central 
Prairie Province regions has been changed 
since the 1975 report (Erskine 1976), and 
all analyses for these regions have been 
recalculated. As now defined, the boundary 
between regions (4) and (5) roughly coin
cides with the southern limit of White-
throated Sparrows* and, in Alberta only, 
with the northern limit of Chestnut-
collared Longspurs; Horned Larks and 
Western Meadowlarks also become much 
scarcer north of this line. The boundary 
between regions (2) and (3) is more arbi
trary inasmuch as the southern region here 
was artificially cleared rather than being 
naturally open, thus retaining a number of 
relict woodlands; north of this line, open-
country species such as Starling, Eastern 
Meadowlark, and Red-winged Blackbird 
become scarce, while forest birds such as 
Veery, Chestnut-sided Warbler, Ovenbird, 
and White-throated Sparrow become 
common. No attempt has been made to 
compare data from the scattered surveys in 
Newfoundland, Labrador, Yukon Territory, 
and northern British Columbia. Samples 
there seem likely to remain too small for 
helpful analysis, and to combine these with 
other regions would make the latter more 
heterogeneous. 

Previous analyses included about 
40 species in each region. For this report, 
data were analysed for about 20 more 
species in each region. Almost all species 
for which adequate samples were available 
in all years with enough comparable sur
veys to permit useful analysis are now 
included. Criteria used in determining 
whether a species would be included were 
the number of birds detected on comparable 
surveys, the proportion of surveys on 
which a species was detected, whether the 
same species was included in analyses in 
other regions, and whether particular in
terest attached to a species. 

* Scientific names are given in Appendix 4. These 
follow the A.O.U. Checklist and supplements, as 
do English names, except that Northern Junco 
is used in preference to Dark-eyed Junco. 
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Plate 1 
Prairie Provinces. Farms with shelterbelts provide 
variety in the vast sweep of grainlands and prairie 
grassland, hut farther north new roads extend 
deep into the boreal forest, (a) At least half of the 
land birds of the prairies are associated with shrub
bery and shelterbelts, Delisle, Sask. (b) Even in 
the villages, open land is the dominant landform 

in the west, Myrnam, Alta. (c) Many roads in this 
region of fine, silt y soils are quite unusable for 
Breeding Bird Surveys after rain, I'airview, Alta. 
(d) The scarcity of birds along the forest roads of 
the northern frontier, which lacks open lands, 
settlements, and extensive marshes, is a marked 
contrast to more southern areas, Atikameg, Alta. 

Plate 1 
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Results Figure la 
Frequency of comparable coverage, Breeding Bird 
Survey, western Canada, 1966—75 

Figure l b 
Frequency of comparable coverage, Breeding Bird 
Survey, eastern Canada, 1966-75 

Figure l a 

Degree bl ink never 
surveyed 
Degree block surveyed 
>1 year, no comparisons 

Degree block surveyed 
1 year only, no comparisons 
Degree block surveyed 
>1 year. no. of comparisons 
allowed 

1. Cove rage 
By 1975, coverage included most of 

the accessible area (Fig. 1), although manv 
northern routes and a few closer to urban 
centres had sporadic surveys only. Table 1 
gives the proportion of degree-blocks with 
roads in which surveys have been made 
at least once in 1966-75, and Figure 1 shows 

the frequency of comparable coverage, by 
degree-block, in various areas. The poten
tial number of comparisons falls from east 
to west and from south to north, following 
the extension of surveys to new areas. 
Nine comparisons is the maximum num
ber possible in the Maritimes, compared to 
seven or eight in southern Ontario and Que

bec, six or eight in the Prairie Provinces, 
and only two in most of British Columbia 
and the peripheral areas along the northern 
fringes of settlement. 

Table 2 gives a breakdown of the 
coverage by regions. In brief, there are two 
small regions — the Maritimes, and south
ern Ontario and Quebec — which have 
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