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Introduétion

The Breeding Bird Survey is a co-operative attempt to detect
and measure year-to-year changes in numbers of birds
(chiefly land birds). Bird numbers vary in response to man’s
pollution and alteration of the landscape as well as to
weather and other natural changes in the environment. We
hope that measuring changes in bird numbers will help us
understand how to maintain efivironments healthy for fitan
as well as for birds. The results obtained so far — since 1966
in the Maritimes and 1968 in other settled areas of Canada —
do not suggest conspicuous changes other than those corre-
lated with annual weather fluctuations. This survey, co-
ordinated by the United States Fish and Wildlife Service and
the Canadian Wildlife Service, depends on thé co-operation
of volunteer observers throughout these countries. We hope
that their efforts will continue to show that the myth of
sustainéd growth, euphenistically referred to as proggess, has
not completely destroyed our country as-a place for living
things.

Results

Coverage

The dlstnbutlon of degree blocks in which surveys were
made in 1972 and the aréas whére former. coverage was not
repeated, are shown in Figure 1. Table 1 gives the number of
routes surveyed each year by provinces.

Grouping of routes for analysis

The groupiings used in past years have been maintained (Fig.
1). The 20 species most frequently reported in the five parts
of Canada for which surveys are available (Maritimes, central
Ontario and Quebec, southern Ontario and Quebec, the
Prairie Provinces, and British Columbia) are listed in Tables 2
to 6.

- Changes observed

Analyses were continued for the first four regions. The num-

_ber of routes surveyed annually in British Columbia is still

too small to allow meaningful comparisons. Summaries of
the comparisons between 1971 and 1972 are given in Tables
7 to 10. Annual index numbers, showing the year-to-year

“fluctuations in numbers, are given for the Maritimes
(1966-72) and southern Quebec and Ontario (1968-72) in

Tables 11 and 12; only three years of comparisons are avail-
able for the other two regions, where too few surveys were
made before 1970.

Discussion
Coverage

. The total number of routes sufveyed in each province (Table

1) is an indication of the effort put forth. However, not all
surveys are equally helpful for establishing changes in num-
bers; comparisons are made only for routes surveyed in suc-
céssive years under compaiable conditions — same observer,
dates within two weeks of each other, good weather, and

. careful observance of survey rules. We always hope that at

least 90 per cent of the routes within a region will be re-
peated in successive years, with about 70 per cent or inore

-‘receiving comparable coverage. This standard was achieved in

1972 in three regions, but in the central Ontario — central
Quebec region only 31 of 43 routes surveyed in 1971 were
repeated, and only 19 of these were comparable. The ob-
servers were changed on 11 of the 12 rejected routes, al-
though in at least five cases the same: observers could have
done the surveys in both years. Observer changes also led to
at least thrée routes being rejected from comparisons in the
Prairie region. We can hardly afford to lose so many compari-
sons in regions where only about 30 routes were surveyed in
both years.

Coverage in the Maritimes has been excellent, although
neither route in eastern Prince Edward Island has been
covered in recent years. At least five different persons (in
seven years) have served as co-ordinator for the Quebec sur-
veys, which partly accounts for the fluctuating coverage
there. A number of previously surveyed routes missed in
1972 are close to major population centres, particularly nos.
11,17, 18, 20, 24, and 38. Their coverage would make our
samples for these regions much more representative. Only
four routes in southern Ontario were missed in 1972, two
beingin the Algonquin Park region. Three roiités in south-
western Manitoba, including two near Brandon, have not
been done recently. Coverage in the southern half of Sas-
katchewan, though improving, still leaves a number of easily
accessible routes untouched. The recent increase was partly
owing to previous observers undertaking second routes, but
also to the four new observers added in 1972. The tremen-
dous efforts of Alberta’s iew co-ordinator resilted in almost
complete coverage of the prairie and parkland routes there,
including 10 routes surveyed for the first time. Efforts to
increase the coverage in British Columbia have, in the past,
been rather half-hearted, owing to our doubts that the data
could be used in year-to-year comparisons. This doubt now
seems to be unfounded, and we are pressing for increased
efforts there; if 25 or more routes are surveyed annually,
starting in 1973, we can hope to begin the British Columbia
¢omparisons in 1974. Two routes, in northern British Colum-
bia and Yukon Territory, were surveyed by a visiting scientist
from the United States. These far northern forest surveys
detected very few birds, which suggests that our efforts
should be concentrated in more southern areas, for the pre-
sent.
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Figare I -

Extent of coverage in 1972, and additional coverage in

1966-71, Breeding Bird Survey, with outlines of groupings

used in analysis
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Grouping of Toutes for analysis

Except for southern Ontario and southern Quebec, which are
largely agricultural, the groupings used (Fig. 1) are based on
the need for samples large enough for analysis more than on
the uniformity of the areas sampled. The Maritimes form a
compact area, and their heterogeneity is on a very fine scale.
Most routes contain examples of several different habitats,

although forests predominate. Except for a few routes in the

Alberta parklands, nearly all routes surveyed in the Prairie
Provinces show a. predominance of open country, even
though the region extends through nearly 20 degrees of
longitude corpared to 14 for southern Ontario and Quebec;

and 9 for the Maritimes. ,

The central Ontario and Quebec region extends through
31 degrees of longitude, from the Manitoba border to the
Gaspé peninsula, with habitats as diverse as rich broad-leafed
forests near Georgian Bay, humid boreal forest in the Laurens
tides Park, poor farmland in the Clay Belt, and even some
prairie-edge shrubland near Lake of the Woods. Ideally this
region should be broken into several sections, but the num-
ber of routes surveyed annually does not allow separate
analysis of these subsamples. However, many species occur in
all parts of this region, since most birds aretied only to a
broad type; for example, Red-eyed Vireos are found abun-
dantly in southern maple woods and in poplar stands farther
north, since both are predominantly broad-leafed forest
habitats. With this example in mind, we have taken a fresh
ook at southern British Columbia, where the diveise habitats
had earlier discouraged formation of a large grouping. Here
too, despite the habitat variations between humid Coast
Forest, open pondérosa pine forest in the dry southein in-
terior, and boreal spruce, pine, and poplar forests from the
Cariboo northwards, many of the bird spécies are common

“throughout. There is thus no insuperable objection to com-
bining routes from all the southern half of British Columbia
in one region, which spans only 15 degrees in longitude and 6
in latitude. Inclusion of routes in the mountains and forests
of western Alberta in this region would -assist in securing an
adequate sample. Results of the only survey in the Peace
River district suggest that this area belongs with the other
Alberta parkland routes, but more data are needed.

Finally, we have received a few enquiries about routes in
Newfoundland. We have not encouraged this idea, since there
seems no prospect that surveys made there could suffice for
separate analysis. Inclusion of Newfoundland routes with the
Maritimes would greatly increase the heterogeneity of that
well-surveyed region. Newfoundland habitats and bird faunas
probably have more in common with those of the Gaspe
peninsula and the Lake St. John area in €astern Quebec than
with the Maritimes, but few people would advocate combin-
ing Newfoundland surveys with those of that distant region.
Unless the results can be used locally, we believe that the
effort in Newfoundland would be better $pent on other pro-
jects, such as nest records, individual species studies, or
census plots.

Changes obsérved
The sampling and analysis procedures of the Breeding Bird
Survey in Canada have been critically examined by the Bio-

metrics Section of CWS. They concluded that the sampling
was adequate; given the problems of finding suitable ob-
servers in many areas, but that the analysis previously used
did not take full advantage of the stratification included in
the sampling plan. Accordingly, all past analyses, as well as
the 1971-72 comparisons here reported for the first time,
have been reworked using.a procedure adapted for this pur-
pose by John Smith (outlined in Appendix 1). The results for
the past years do not differ sufficiently from those pre- .
viously published to warrant repetition in full. However, the
index numbers for all years, with indications of significant
changes, are given for the Maritimes (7 years data) (Table 11)
and for southern Ontario and Quebec (5 years data) (Table
12). Similar tables will be iricluded in subsequent reports for.
the other regions, once five or iiore years data are available. ‘

_The number of changes shown to be significant by the new
six species per year per region. At the 95 per cent probability
level, about two species per year per region (! in 20) might
show this degree of change by chance. In most years, the
numbers of species showing significant increases and de-
creases were approximately equal. The conspicuous excép-
tions were in the Maritimes in 1967 — 8 decreases vs. 1 in-
crease, and in central Ontario and Quebec both in 1971 — 1
decrease vs. 8 increases, and 1972 — 7 decreases vs. 2 in-
creases. Unusually wet, cold weather was certainly involved
in the years and areas when decreases predominated. The
groups affected in the Maritimes were insectivorous forest
species or early-nesting birds. The insectivorous species were
all back to their 1966 index levels by 1969 or 1970, but the
other species = Raven, Crow, and Song Sparrow — have not
yet regained this level. The Song Sparrow sustained another
significant decrease in 1972 and is now at its lowest index to
date.

No species yet shows a decrease sustained throughout the
period of surveys (where 5 or more years data are available).
Flicker, Grackle, arid Junco in the Maritimes showed their
two lowest indexes in the past two years, as did Veery in
southern Ontario and Quebec. The appaterit increase in Eve-
ning Grosbeaks from 1966 to 1971 in the Maritimes was
perhaps reversed in 1972. Other species showing their two
highest indexes in the last two years included, in the Mari-
times, Snipe; Nashville, Magnolia, and Chestnut-sided
Warblers, and Redstart; Red-winged Blackbird; and Purple
Finch; and in southern Ontafio and Quebec, Mourning Dove,
Robin, Warbling Vireo, Bobolink, Red-winged Blackbird, and
Vesper Sparrow.

However, sustained irieréases in the indices are less likely
to represent real changes, as well as being less alarming, than
decreases, since the method of comparison involves a tef-
dency towards increase which will have to be allowed for in
long-term trend analyses. Nearly all observers detect more:
birds in their second and subsequent yeats of surveying
routes than in the first year, if they had no previous ex-
perience with the method. Deterioration (in hearing or sight)
among older observers is much more gradual. Whenever an
observer is replaced, that route is omitted from comparisons
in that year, but will'usually show increases in the following
year, unless it was taken over by a previously experienced
i
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observer. Although this change, of perhaps onl_y oné or th)
per cent per year, can be neglected m year-to-year compari-
sons (after the first year of surveys in a region), it will
accumulate over 10 years to give an mdcx.ley_e_l 10 to 2Q per
cent higher than at the start. This problem; :Wlﬂ;l othﬁer as-
pects of long-term trend analysis of these data, is being
studied by the CWS Biometrics Section. o
The year 1972 was characterized by g:;qld,_ wet weather in
most parts of the northern hemispheére; mclydlng Canada.
The Breeding Bird Survey documented a number of app?;ent
changes in response to this, particularly in central Ontario
and Quebec where two surveys made on June 10, 1972, ex-
perienced below-freezing weather throughout! However,'
suggestions have been made (B.T.O. News, No. 54, 1972;
H.R. Ouellet, pers. coriirh.) that much of the apparent de-
crease was in song only, that the birds were present and
breeding successfully but silently. One obvi6us exception to
this was the decrease in Purple Martins in southe‘r.n Ontang
and Quebec, which has been shown (American B.n'ds_, 26(5),
1972) to have been real. For the others, 1973 will givea
tter indication.
b Ine'vitably, a number of changes foind to l}'e significant are
real only for the area sampled, since the species arg.nqt uni- .
formly or randomly distributed. This is obvious with water
birds, which make up a relatively large proportion of .those
analysed in the Prairie Provinces, and with ﬂf)ckm‘g birds
such as gulls, swallows, blackbirds, and Evening (}ms,begks,
The method is applicable mainly to solitary-nesting land “
birds, which includes most of our song birds as well as a ium-
ber of other groups. '
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Appendix 1: Statistical analysis of yearly changes

Formation of the estimate of change and its standard errox

.

' "The sample design is stratified random, as described in

Robbins and Van Velzen (1967). Degree blocks are the
strata, with randomly chosen routes within each. In some
coastal areas where degree blocks consist mainly of water,
two or more were combined to form a single stratum, Sev-'
eral routes were chosen within each degree block but, as will

be discussed later, in some-areas very few are covered in the

survey. i ) o
To measuré the change in 2 particular species between two

successive years, the following quantity was used:
R=(Y - X)X where
¥ = mean no. of birds/route in the st year, and

¥ = mean no. of birds/route in the 2nd year. '

Hence 100 x R is the percentage increase in the number of
birds observed in the second year over that in the first. The
means, X and ¥, are averages of the birds observed on each
route weighted according to the area the route represents, 1.€.,
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Y = (1/4)SZe;Yy where
ij.
X’,-,- = no. of birds observed on the jth route in the

ith degree block in the 1st year

Yjj = no. of birds observed on the jth route in the
ith degree block in the 2nd year .

‘a;; = arearepresented by (also called the ‘weight’)
the jth route in the ith degree block, and

A = ?? a,-]-
Since the routes are randomly chosen within strata, g;; is
the same for all routes within a given stratum; i.e., g;=a=
(area of the ith stratum) / (number of routes in the ith
stratum).

- The variance of R is estimated by using the variance
formula of a ratio (see Kendall and Stuart, 1963:232).

varR = (T/X? [(var V) /P2 + (var D) /%
- 2cov()?,1=/) X )7'] where

varX = (1/}12),2'}(1{'2 Xy - nXi®) [ndn; ~ 1)

varY = (1/A2)§a,-2(2y,-,-2‘ = ;Y3 [nin; — 1))

cov(X,Y)

(I/Az)Z'Ja,-2 (CX;Y; — nX.Y?) [7; (n; = 1)]

n = mo. of comparable routes in the ith stratiim
i T ?Xij/"i
Y,'. = ‘]‘:Yi]—/n,-

These are the variance and covariance formulae for weighted'.
means in a stratified random sample (see Cochran, 1963:
chapter 5).

Modifications reqiiired by noncoverage or incomparability of routes
and Quebec, there are one or no routes in a stratum which are
comparable between the two successive years for which we
wish to measure the change. In this case the variance expres-
sions given above are invalid. To circumvent this problem
several strata are ‘collapsed’ to form orie larger stratum in
which there are at ledst two comparable routes.

Then, var R is calculated as though all the comparable
routes (n; of them) were chosen at random within the large
stratum. This will generally tend to overestimate the variance.
To minimize this effect, strata were combined which were as
similar as possible with respect to breeding bird habitat, On
the prairies where routes are very sparse, degree blocks were
collapsed into strata roughly following ecological boundaries.
Further, in ¢comparing different pairs of years, strata may be

collapsed into different groups depending upon which routes
are comparable. - '

There are practical limitations to collapsing strata. For
example, two routes might be in one degree block (each with
a weight of % degree block), while in a collapsed stratum 3
routes might represent 21 degree blocks (each with a weight
of 7 degree blocks). In this case the large weight of the latter
routes completely overshadows the small weight of the for-

mer and leads to a large variance. To reduce this effect it was -

arbitrarily decided to set 2 maximum weight of 2.5 degree
blocks for a roiite even though this meant some of ‘the degree
blocks were not accounted for. This leads to a bias, but is
probably the lesser of two evils,

Confidence Limits

The 95 per cent limits given for R are two standard deviations

on each side of the estimate. This tacitly assumes that R is
normally distributed. This is a reasonable approximation in
view of the fact that the coefficients of yariation of X and
Y are generally much less than one and X and ¥ are them-
selves approximately normal.
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Table'l _ _

Number of Breeding Bird Survey routes completed
in each province, 196672, excluding duplicate
coverages and non-random routes. No surveys have
been made in Newfoundland in any year

™ Number of routes surveyed.

Province 1966 1967 1968 1969 1970 1971 1972
P.EL 2 4 4 4 3 2 2
N.S. 16 20 20 20 20 21 23
N.B. 15 19 22 23 23 24 24
Que. 3 7 17 20 33 25 28
Ont. 4 41 40 47 53 47

- 11 11 12 11 11 14
gda‘:rl: 3 6 11 13 20
Alta, - 5 7 11 17 27
B.C. ' 16 16 17 12 8
Yukon Territory . 1
Total 36 65 139 148 176 178 194
- Table 2

The 20 species recorded in greatest numbers in the
Breeding Bird Survey, Maritime Provinces, 1972;
the mean number of each per route; and the per-
centage of routes on which they were found. Forty-
nine routes were surveyed, with a méan of 897 birds
noted per route.

Mean number % of 49

Species per route routes
Robin 62.8 100
White-throated Sparrow 58.9 100
Herring Gull 46.3 65
Starling _ 46.2 94
Evening Grosbéak 38.7 61
Common Crow 36.3 96
Song Sparrow 29.6 100
Common Grackle 28.2 9_8
Barn Swallow = : 26.4 100
Swainson’s Thrush 23.8 94
Yellowthroat 23.7 100
Red-winged Blackbird 23.6 100
Bank Swallow 18.7 76
Ruby-crowned Kinglet 18.3 92
American Redstart 18.2 92
Magnolia Warbler - 18.2 84
Bobolink ' 18.0 84
Tree Swallow 17.9 100
Traill’s Flycatcher 16.4 98
House Sparrow 16.2 82

i
|

‘Table 3
The 20 species recorded in greatest numbers in the
Breeding Bird Survey, central Ontario and central
Quebec, 1972; the mean number of each per route;
and the percentage of routes on which they were
found. Thirty-eight routes were surveyed, with a
mean of 698 noted per route

Medn number % of 38
Species per route routes
White-throated Sparrow 58.7 100
Starling 45.7 92.
Robin 32.0 100
Red-eyed Vireo 29.4 97
Veery 28.4 73
Common Crow 27.8 100
Song Sparrow 24.5 97
Ovenbird 22.2 97
Red-winged Blackbird 20.1 84
Yellowthroat 18.6 97
Savannah Sparrow 18.5 81
Swainson’s Thrush 15.7 81
Chestnut-sided Warbler 154 89
Barn Swallow 14.7 78
Chipping Sparrow 14.7 97
Bank Swallow 13.6 51
Common Grackle 13.5 89
Bobolink 12.3 57
Tree Swallow 12.0 95
Nashville Warbler 10.7 84
7



Table 6 ’
The 20 species recorded in greatest numbers in the

Table 4 Table 5
The 20 species recorded in greatest numbers in the The 20 i ; o GreAted : : : Sy :
. iyttt Imbers in 0 species recorded in greatest numbers in the Breeding Bird Survey, British Columbia and Yukon
gf:gézglpgf/g .Stt;lrvey,somher: Ontario and southern Breeding Bird Siirvey; Prairie Provinces, 1972; the Territory, 1972; the mean number of each per route;
the pe'r'c’enta o e ’-’-“:‘*‘3 umoer 9f each per route; and mean number of each per route;.and the percentage of and the percéntage of routes on which they were
Thirty-sevengr 032‘;03;2 C;Er\xl}l’zl& th?tthe_re founfd. routes on which they were found. Sixty-one routes found. Nine routes were surveyed, with 2 mean of 638
4 , With-a mean s ST A Faean OF RS hir i i ¥ FOU '
1165 birds noted per route e e e surveyed, with a mean of 852 birds noted birds noted per route o
S S — e - N o Mean number % of 9
o ean number % of 37 ‘ Mean namb 7 of i Species , per route routes
Species perroute  foutes  Species | per oute . coutes f - —
i o . — e — ; Starling 75.4 67
Staring ko | 187.7 100 Red-winged Blackbird 76.4 100 ’, Robin | 50.7 100
Commen Grackle ~ 1558 100 Franklin’s Gull 533 59 Brewer’s Blackbird _ 41.1 67
House Sparrow , 93.4 100 Common Crow 434 97 ‘ Swainson’s Thrush 31.0 89
Robin 70.3 100 Western Meadowlark 43.0 38 i Crows* 27.0 78
58.0 100 House Sparrow 40.8 97 b - 5
: ! Pine Siskin 19.2 78
%:’:::3!1; (S:f:gow 55.5 100 Horned Lark 39.8 77 ; Brown-headed Cowbird 18.5 © 67
Bobolink - 49.6 100 Mallard . 33.6 84 ‘ Red-winged Blackbird 16.1 78
Song Sparro f 46.5 100 Clay-coloured Spariow 29.5 97 Barn Swallow 15.4 67
B anf S'pa-ll w 40.0 100 Brewer’s Blackbird A 26.5 98 ‘ Red-eyed Vireo 14.9 67
barn Swallow ' 36.7 100 Starling 23.0 82 -

. ‘ ’ : Juncost 14.4 100
g:;t;:jhl\ed:;d:ghﬂ; ) 28.9 95 Savannah Spairow 21.9 9% Chipping Sparrow 14.4 67
American Geoidf;owh ixd 25.0 100 Song Sparrow 19.6 85 Tree Swallow 12.4 89
o o iine 21.7 100 CLiff Swallow _ 17.8 33 ‘ Violet-green Swallow 11.2 56
Killdeer 21.3 59 Brown-headed Cowbird 17.6 84 Yellow Warbler 9.7 78
' 18.6 100 Vesper Spatrow 17.0 85

. Black Swift 9.7 22
glglfkpxggvsepanow 17.2 97 Barn Swallow 15.6 97 : Audubon’s Warbler 9.0 67
Mourning Dove 158 81 Black-billed Magpie 15.2 95 ' American Goldfinch 9.0 44
Tree Swall 13.0 84 Yellow-headed Blackbird 13.8 49 } Cliff Swallow 8.3 56
Yello le:r ox:' ' 12.0 92 House Wren 13.1 82 | MacGillivray’s Warbler 8.1 67
o OW 08 10.1 92 Lark Bunting 12.5 - - —

' : T * The Common Crow and the North-western Crow are

combined here.
+ The Slate=colored Junco and the Oregon Junco are

! combined here.




Table 7 :

Changes in bird population samples for 41
comparable routes, Breeding Bird Suryey,
Maritimes, 1971-72 -

S » v . : —~ '—vi.‘ s A‘ §
pecies Weighited mean % change (italics) with 95%
number of birds confidence limits
perroute
L o 1971 ~ 1972
Common Snipe 5.38 “4 9 :
» . . 94 - 42 -
Herring Gull 38.96 62.54 - 65 +63 :lgg
Yellow-shafted Flicker* 343 169 - 63 51 39
Yellow-bellied Sapsucker* 8.13 5.55 .57 32 5
Traill’s Flycatcher 17.49 16.97 217 73 + J
Least Flycatcher 4.94 4.80
lycat . . - 24 -3 +
Tree Swallow 21.29 19.14 - 33 -10 + ;g
Bank Swallow 2491 18.15 - 65 -27 + 11
Barn Swallow 23.37 25.74 -5 +10 + 25
Blue Jay 5.23 4.05 - 67 22 + 23
Common Raven 9.26 9.19 '
) ) - 30 .
C(?mrflqn‘Crow 34.83 39.16 - 7 +I£ I g?
Wmtlgr Wien 4.86 4,99 - 21 + 3 + 27
ll_iloblq _ 64.26 60.29 - 13 -6 + 1
ermit Thrush ‘ 8.93 8.99 -24 + 1 + 26
3wainson’s Thrush 17.90 21.23 - 17 +19 + 55
Rele:‘ry ) . 5.25 5.86 - 20 +11 -+ 42
Stu E:rowned Kinglet 14.30 16.58 + 2 +16 + 30
arling i 43.80 43.53 - 16 -
Red-eyed Vireo* 11.35 13.99 + 4 +2; I 411;
Nashville Warbler 7.33 7.63 ‘ ’ )
7ille ! . K - 14 + 4
Yellow _Warbler 1091 12.67 -1 +16 I gg
Magnolia Warbler 17.18 17.66 - 11 + 3 +17
Black-throated Green
Warbler* 5.91 7.14 ; 3
Chestnut-sided Warbler 695 8.40 * g Z; H 4312
Ovenbird* = 8.68 11.51 + .
) 8. . 15 +33
Yelloylthroat 22.12 22.05 - 10 0 I f(l)
American Redstart 17.97 17.98 - 23 0 + 23
House. Sparrow 16.89 15.43 - 29 -9 + 11
Bobolink * 1133 14.55 + 6 +28 + 50
Red-winged Blackbird * 17.68 21.02 ' :
. . + 3 + ‘
Common Grackle 25.84 2795 - 3 +1§ I :l;g
Brown-headed Cowbird 6.01 553 - 36 - 8 ‘
Evening Grosbeak 17.66 15.98 - 46 -9 v 28
Purple Finch 10.44 8.95 - 34 -14 + 6
American Goldfinch 14.48 13.22 - .
Savannah Sparrow 12.70 12.82 . gg + ? N ;461
Sla_te-c;oloured Junco 12.96 13.53 - 11 + 4 + 19
Chlppmg Sparrow 7.64 7.91 - 33 + 3 + 39
White-throated Sparrow 52.74 56.45 -2 + 7 + 15
Song Sparrow* 31.07 26.83 =22 - 6

-14

*Change:at least 95 per cent significant.
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Table 8
Changes in bird population samples for 19 comparable
routes, Breeding Bird Survey, central Ontario and

central Quebec, 1971-72

Specie§ 7 B - R E\-)Vﬂeightéci_méan

% change (italics) with 95%

‘number of birds confidence limits
per route
1971 1972
Killdeer _ 4.78 5.97 - 34 +25 + 84
Herring Gull* 18.09 4.27 -100 -76 - 50
Yellow-shafted Flicker 3.91 4,58 - 21 +17 + 56
Yellow-bellied Sapsucker* 4.37 2,30 -77 -47 - 18
Traill’s Flycatcher* 13,03 8.09 - 50 -38 - 26
Least Flycatcher 10.65 10.49 - 18 -1 + 15
Tree Swallow 12.28 11.36 - 33 -7 + 18
Bank Swallow 8.21 15.12 - 37 +84 +205
Barn Swallow 12.67 13.65 - 32 + 8 + 47
Blue Jay* 5.54 3.61 - 61 -35 -9
Common Raven 5.82 335 -100 42 + 23
Common Crow 28.88 33.07 - 14 +15 + 43
Winter Wren 8.52 7.81 - 29 - 8 + 12
Robin 28.37 30.46 - 13 + 7 + 28
Hermit Thrush 942 8.29 - 49 -12 + 24
Swainson’s Thrush 1954 20.03 - 31 + 3 .+ 36
Veery 25.62 25.66 - 32 0 + 33
Ruby-crowned Kinglet 10.41 13.01 - 30 +25 + 80
Cedar Waxwing* 6.05 3.70 - 70 -39 - 8
Starling ) 45.33 53.53 - 13 +18 + 49
Red-eyed Vireo 39.15 33.89 - 31 -13 + 4
Nashville Warbler 16.65 14.17 - 48 -15 + 18
Yellow Warbler* 5.58 3.40 - 67 -39 - 11
Magnolia Warbler* 8.35 6.64 - 37 -21 - 4
Myrtle Warbler 4.79 446 - 177 -7 + 63
Chestnut-sided Warbler* 15.62 11.73 - 41 -25 - 9
Qvenbird 20.95 18.99 - 21 -9 + 3
Mourning Warbler 10.31 10.52 - 22 + 2 + 26
Yelowthroat 21.53 19.27 -23 -10 + 2
American Redstart 7.74 6.70 - 45 -13 + 18
House Sparrow™* 793 12.08 + 10 +52 + 95
Bobolink : 16.79 15.80 - 32 -6 + 21
Red-winged Blackbird 19.84 20.59 - 16 + 4 + 23
Common Grackle 9.83 9.41 - 35 -4 + 27
Brown-headed Cowbird 10.80 10.15 - 38 -6 + 26
Rose-breasted Grosbeak 5.66 5.11 - 51 -10 + 32
Evening Grosbeak* 13.81 6.73 - 80 -51 - 23
American Goldfinch* 14.87 8.31 - 66 -44 - 22
Savannah Sparrow* 15.11 22.37 + 19 +48 + 77
Slate-coloured Junco 4.63 6.98 - 36 +50 +137
Chipping Sparrow 9.51 11.97 - 4 +26 + 56
White-throated Sparrow 57.63 59.08 - 18 + 3 + 23
Song Sparrow 22.89 23.69 - 17 + 3 + 24
*Change at least 95 per cent significant.
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Table 9

Charges in bird population samples for 25 comparable
routes, Breeding Bird Survey, southern Ontario and

southern Quebec, 1971-72

Weighte& mean

Species % change (italics) with 95%
number of birds confidence limits
per route
) 1971 1972
Killdeer 17.25 18.35 - 13 + 6 + 26
Rock Dove 17.29 17.95 - 54 + 4 + 62
Mourning Dove 12.79 14.24 - 18 +11 + 41
Yellow-shafted Flicker 5.73 5.99 - 29 + 35 + 39
Eastern Kingbird 7.58 8.00 - 18 + 6 + 29
Great Crested Flycatcher 5.51 5.40 - 26 -2 + 22
Eastern Wood. Pewee 4.13 4.33 - 31 + 5 + 41
Homned Lark 5.53 4.94 - 47 -11 + 25
Tree Swallow 8.38 11.21 - 16 +34 + 83
Bank Swallow 35.67 26.20 - 65 -27 + 12
Barn Swallow 33.41 33.11 - 16 -1 + 14
Purple Martin* 8.21 5.13 - 63 -37 - 12
Blue Jay* 6.19 4.26 - 58 -31 - 4
Common Crow 5268 4911 - 25 -7 + 12
House Wren 4.10 495 - 3 +21 + 44
Catbird 4.59 4.01 - 42 -13 + 16
Brown Thrasher 6.47 4.66 - 61 -28 + 6
Robin 57.52 60.66 - 4 + 5 + 14
Veery 4.11 3.73 = 31 -9 + 13
Cedar Waxwing* 7.61 4.52 - 69 41 =12
Starling 148.23 166.09 - 13 +12 + 37
Red-eyed Vireo 5.52 5.10 - 44 -8 + 29
Warbling Vireo 497 4,79 - 32 - 4 + 24
Yellow Warbler* 9.21 6.52 = 5§ -29 - 3
Yelowthroat 8.86 8.82 - 16 0 + 15
House Sparrow 63.35 69.89 - 4 +10 + 25
Bobolink 53.31 51.38 - 19 -4 + 12
Eastern Meadowlark B 30.33 33.09 - 16 + 9 + 34
Red-winged Blackbird = 142,79 198.93 -2 +39 + 81
Baltimore Oriole* 11.52 8.86 - 38 -23 -.8
Commion Grackle 113.68 103.63 - 31 -9 + 13
Brown-headed Cowbird 25.90 23.98 - 25 -7 + 10
Rose:breasted Grosbeak 4.40 5.06 - 17 +15 + 47
American Goldfinch 2426 21.01 - 45 -13 + 18
Savannah Sparrow 42.80 51.59 + 2 +21 + 39
Vespet Sparrow 8.84 8.97 - 21 + 1 + 24
Chipping Sparrow * 12.46 15.82 + 7 +27 + 47
White:throated Sparrow* 4.83 6.13 + 3 +27 + 50
Song Sparrow* 42.57 38.05 - 22 -11 0

7".‘VChang’e at least 95 per cgnt significant.
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Table 10
Changes in bird population samples for 29 N

comparable: routes, Breeding Bird Survey, Prairie
Provinces, 1971-72

% change fitalics) with 95%

ecies Weighted mean (
Species numgb}le'r of birds confidence limits
______perroute ]
1971 19712
Mallara 2935 26.27 - 37 10 + 16
lltdmaltl:lfl?’ 11.41 7.14 - 56§ -.;’97 -; 12
gt Teal 354 540 100 +113 +401
hoveler . K 11
lsxn?::icah Widgeon : 5.20 5.77 - 77 +11 +100
up 5.75 -100 -23 + 6_5
;e oot Seaup ;/:gg 6.36 - 43 +46 +134
A(:xﬁzrican Coot* 17.41 8.69 - 86 ;5? ; },;,
Killdeer 12,48 12.41 - 16 - p g
Ring-billed Gull 7.11 6.51 - 54 -
Franklin’s Gull 20.96 66.23 - gg +?126 143;
Black Tem 11.61 11.33 - 2 e N
Rock Dove 8.27 7.4‘2 - —26 0 Ta
Mourning Dove 8.65 ggg : 2 9 * 26
Yellow-shafted Flicker - 3.14 . .
Eastern Kingbird 6.00 2(9)3 : g? ) g : %i
Least Flycatcher 6.61 . o 3 N
Horned Lark 51.49 48.68 ion 50
Tree Swallow* 3.36 6.32 + 27 ; +150
Barn Swallow* 11.81 16.24 + 11 +3 :
Cliff Swallow 17.69 24.92 -10(9) :421§ :2(5)2
Black-billed Magpie 13.59 16.68 -0 23 3
Common Crow™ ‘1‘3'7)(3) ﬁ'gg _ 25 +2 + 28
gggﬁ Yren 12.11 14.76 -3 +22 + 47
Starling 30.63 2291 - 71 -23 : Zg
Red-eyed Vireo 4.80 526 - 421(5) 4:12 Mo
Warbling Vireo . 4.41 3.88 : B 2 v 1g
Yellow Warbler 8.44 741 39 12 v
Yellowthroat 3.81 3.40 -
House Sparrow* 37.89 3?3; -li Ig +23 : ‘1%
Western Meadowlark 42.88 10.‘10 1 Py 2
Yellow-headed Blackbird* 13.88 . ;! = +
Red-winged Blackbird* 77.02 90.33 . 18 +2
Baltimore Oriole 3.61 3.
Brewer’s Blackbird 26.57 2;:5;:/, : gg 4: 4; : 44
Brown-headed Cowbird 18.68 16‘30 - ;7 M
American Goldfinch 6.17 . .o T s
Savannah Sparrow* 14.93 21.73 22 74 v e
Vesper Sparrow 15.17 15.39 T )
: - +13 + 31
Clay-coloured Sparrow 25.88 2926 13 3 v
Song Sparrow 16.06 17.41 -

*Change at least 95 per cent significant.
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Table 11 )
Trends in index numbers for bird populations, Maritimes, from
Breeding Bird Survey, based on 1970 index of 100

Index number for

Song Sparrow - 149 97 104 108 100

Species 1966 1967 - 1968 1969 1970 1971 1972
Common Snipe 53 97 108 * 79 100 124 114
Herring Gull 43 .52 41 40 100 46 74
Yellowshafted Flicker 116 100 101 91 100 86 42
Yellow-bellied Sapsucker 92 . 103 9% * 128 * 100 149 101
Traill’s Flycatcher 89 100 122 * 145 * 100 123 119
Least Flycatcher 164 * 110 90 130 * 100 127 123
Tree Swallow 134 118 99 109 100 131 118
Bank Swallow 125 154 128 114 100 160 117
Barn Swallow 85 99 84 96 100 83 92
Blue Jay 68 71 * 169 * 105 100 114 89
Common Raven 185 * 113 101 87 . 100 121 120
Commion Crow 123 * 96 102 116 100 101 113
Winter Wren 102 127 122 111 100 123 127
Robin 101 101 99 98 100 100 94
Hermit Thrush 72 88 85 76 ¥ 100 102 103
Swainson’s Thrush 88 91 100 114 100 97 115
Veery 132 107 91 103 100 117 130
Ruby-crowned Kinglet 149 * 115 » 97 101 100 116 135
Starling i 113 88 99 94 100 96 95
Red-eyed Vireo 99 * 78 91 115 100 109 134
Nashville Warbler 76 65 55 * 89 100 112 117
Yellow Warbler 117 97 99 115 © 100 104 121
Magnolia Warbler 91 * 72 79 79 * 100 106 109
Black-throated Green Warbler 104 * 73 88 93 100 77 93
Chestnut-sided Watbler 88 64 66 89 100 109 132
Ovenbird 62 67 65 78 * 100 91 121
Yellowthroat 98 101 97 93 100 102 102
American Redstart 86 72 79 86 100 113 113
House Sparrow i 68 75 71 85 100 77 70
Bobolink 87 98 * 118 128 * 100 103 132
Red-winged Blackbird 78 75 80 89 100 107 127
Common Grackle 147 116 118 112 100 88 95
Brown-headed Cowbird 71 88 98 133 ‘100 82 75
Evening Grosbeak 15 21 24 35 * 100 180 164
Purple Finch 48 * 100 105 * 85 100 142 122
American Goldfinch ' 120 177 * 129 115 100 113 103
Savannah Sparrow 87 94 102 89 100 89 90
Slated-coloured Junco 130 137 108 99 100 83 86
Chipping Sparrow 96 113 106 105 100 106 109
White-throated Sparrow . 82 98 * 90 95 100 90 96
86

*The index change between these years was at least 95 per cent significant..
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Table 12

Trends in index numbers for bird populations, southern Ontario s _
and southern Quebec, fror Breeding Bird Survey, based on 1970 iridex of 100

Iﬁde;numbér for

Species 1968 1969 1970 1971 _ 1972
illdeer 102 93 100 105 111

g:)lf:‘]ic Dove 156 122 100 112 ];g
Mourning Dove 93 88 100 108 i e
Yellow-shafted Flicker 132 98 100 104 e
Eastern Kingbird 98 95 100 94
Great Crested Flycatcher 91 88 100 101 g?
Eastern Wood Pewee 93 83 100 87 ’1
Horned Lark 106 114 100 100 5
Tree Swallow 109 95 100 89 1 53
Bank Swallow 58 102 100 127

Barn Swallow 71 80 100 93 g;
Purple Martin 111 93 100 146 o
Blue Jay 107 * 145 100 * 152 19
Common Crow 98 100 100 114 106
House Wren 85 63 * 100 95

Catbird 69 84 100 93 g ;
Brown Thrasher 74 81 100 135 7
Robin 103 102 100 112 118
Veery 91 84 100 * 8(2) 73
Cedar Waxwing 48 95 100 16

Starlinig 95 100 100 1(9)3 ];lll
Red-eyed Vireo 75 88 100 It .
Warbling Vireo 70 76 100 o 44
Yellow Warbler 92 * 110 100 2
Yellowthroat 83 67 * 100 81

House Sparrow 112 * 130 * 100 96 } (1)2
Bobolink 83 96 100 s - 19 14
Eastern Meadowlark 107 115 100 }(1)? 11
Red-winged Blackbird 83 97 100 1l o
Baltimore Oriole 95 93 100

Common Grackle 107 139 * 100 :(1)2 1 gg
Brown-headed Cowbird 93 9] 100 106 o
Rose-breasted Grosbeak 109 98 100 3 .93
American Goldfinch 172 * 98 100 o e
Savannah Sparrow 94 106 100 |

Vester Sparrow 84 91 100 * 134]1 } %g
Chipping Sparrow 109 * 83 . i gg o e
White-throated Sparrow | (8)‘2‘ ;g e o 32

Song Sparrow

*The index change between these years was at least 95 per cent significant.
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