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Introduction

by D.G. Dennis

As aresult of the Migratory Birds Convention in 1916
and the subsequent Migratory Birds Convention Act of
1917, the Canadian government is charged with the
responsibility of protecting populations of migratory birds
from indiscriminate slaughter and of ensuring their survival
and perpetuation.

The Canadian Wildlife Service (CWS) is the agency
that is ultimately responsible for initiating the required man-
agement actions. At present, excessive hunting mortality is
largely controlled through the Migratory Birds regulations.
The effective management of game-bird populations re-
quires a good knowledge of populations and population
trends, productivity, habitat use, mortality factors, and the
impacts of man’s activities. Such information enables effec-
tive regulations to be set and other management actions,
such as protection and management of habitat, to be
implemented.

In recent years more and more information on
waterfowl populations has been gathered by CWS in order
to improve its capacity to manage such populations
effectively.

The present publication presents reports on the re-
sults of various waterfowl studies and surveys conducted by
the staff of CWS Ontario Region. Some of the studies are of a
continuing nature; others were initiated during the period
1973-81. In some respects the report is an update of in-
formation provided in an earlier publication concerning
waterfowl studies throughout eastern Canada, edited by
H. Boyd (1974). The report makes information about Onta-
rio waterfowl and CWS waterfowl studies available to in-
terested persons and agencies, many of whom play a direct
role in waterfowl management.

Although some of the data presented are almost a de-
cade old, we feel publication of the work is still relevant and
provides useful background to aid our understanding of
current problems. As an example, the field information for
The change in status of Mallards and Black Ducks in southwestern
Ontario was gathered in the autumn of 1973, but the paper is
especially appropriate in terms of current concern about the
status of Black Ducks in North America.

The papers are grouped into three broad categories
that include information about waterfowl use of various
habitats during the portions of the year mainly outside the
breeding season.

The papers provide certain benchmarks for numbers
of waterfowl in breeding and migrant groups, against which
future population trends and the effects of habitat manage-
ment and change may be measured. In addition, several of
the papers assess changes in use and populations since
Boyd’s publication.

Studies are currently being carried out that will at-
tempt to clarify the effects of altered habitats as well as un-
related environmental change such as wetland acidification.
Population monitoring of breeding pairs described by Boyd
(1974) is continuing and is discussed in this publication.

Literature cited

Boyd, H. (Ed.) 1974. Canadian Wildlife Service waterfowl studies in eastern
Canada, 1969-73. Can. Wildl. Serv. Rep. Ser. No. 29. 105 pp.
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Waterfowl densitiesin
northwestern Ontario during the
1979 breeding season

by D.G. Dennis and N.R. North

1. Abstract

As part of a continuing Canadian Wildlife Service
program to evaluate the potential of Ontario for waterfowl
production, a portion (91 314 km?) of thqnorthwest part of
the province was surveyed during the spring of 1979, by
means of ground counts on 291 randomly selected 64-ha
plots. The waterfowl species most commonly observed in-
cluded, in descending order of abundance, Mallard (23.9%),
Ring-necked Duck (19.1%), Common Goldeneye (13.2%),
and Common Merganser (10.7%). Estimated wegter‘fowl den-
sity was 311 pairs per 100 km?, the highest density in any
area that had been surveyed in Ontario. Earlier surveys es-
timated waterfowl pairs per 100 km? to be 114 in the Pre-
cambrian Shield, 133 in the clay belt section, and 152 in the
part of the province south of 46°15".

2. Introduction

In 1970 the Canadian Wildlife Service (CWS) begaq a
program to evaluate the waterfowl production Pmential of
Ontario. Since that time a number of surveys using ground
plots have been conducted in south-central Ontario gnd ‘
portions of the Precambrian Shield and clay belt sections ot
northeastern Ontario (Dennis 19744).

The large northwestern area south of 50°45'N and
west of 90°W extending to the Manitoba border remained
unsampled from the ground, although it has some access by
road (unlike the northern peatlands). Aerial surveys of the
area had been conducted by the US Fish and Wildlife Service
irregularly in the early 1950s and annually between 1955
and 1973 (Wellein and Newcomb 1954; Boyd, this publica-
tion), and by the Ontario Ministry of Natural Resources
(Simkin 1959). Detailed recent information concerning
waterfowl numbers and species composition was lacking.

A ground survey program was established for the area during

the spring of 1979 to document the numbers of breeding
waterfowl. This is a report of the results.of that survey.

3. Area surveyed

The area surveyed (Fig. 1) covers approximately
90 000 km?. Forest types grade from Great Lakes —
St. Lawrence in the south through a transition zone to the
true boreal forest in the north (Rowe 1959). The relief is
fairly flat to undulating. Many lakes and moderate densities
of beaver ponds are present. In the transitional prairie zone
near Rainy River considerable agriculture occurs, on class 2
and class 3 soils (Lands Directorate 1977). To the north and
east of Fort Frances the soil mantle is generally thin and of
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low productivity, and much of the area has been logged in
the last two decades.

4. Methods

The survey was implemented in a similar fashion to
those described by Dennis (1974b). Four hundred and fifty-
one 64-ha plots were selected at random throughout the area
to be surveyed. Because of the lack of roads, most of the ran-
domly chosen plots were not accessible on the ground. They
were therefore replaced by the nearest alternative sites adja-
cent to roads that appeared similar to the original locations,
based on interpretation of the topographic, forest, and
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drainage patterns on National Topographic Maps
(1:50 000).
Canada having adopted the metric system (S1) in
1973, plot sizes were modified to 800 metres per side rather
than the one half mile (805 m) used in the earlier surveys
(Dennis 1974a). The habitat on the area subtended by each
plot was classified into five categories with the aid of pro-
vincial air photo coverage ata scale of 159 m = 1 ¢cm, asin
the previous north-central Ontario survey {Dennis 1974a).
In ascending order of attractiveness to waterfowl, the
classes were as follows:

-

. no wetland habitat visible;

2. deep lakes with no visible aquatic plant communities;

3. astream or river with no visible aquatic plant

communities; '

4. marsh habitat with beds of vegetation entirely connected
with a shoreline;

. marsh habitat with distinct beds of vegetation not entirely
connected with a shoreline.

QO

The categories were sampled as follows: 20% of
class 1, 50% of classes 2, 3, and 4, and 100% of class 5.

A total of 291 plots was selected for actual survey.

Potential breeding pairs were calculated as described
by Dzubin (1969}, each male seen alone, as part of a pair, or
in a Hock of five males or less being considered to represent a
pair. Pair numbers per 100 km® were calculated by initially
expanding numbers of pairs observed in each habitat class
back to 100%. For example, the expansion for class 1 was
five-fold because only 20% of the class 5 plots were sampled.
Pair numbers for all classes were then summed and pro-
portional calculations made to arrive at pairs per 100 km®.

All accessible plots were visited between 9 and
25 May. Most of the time there were three teams of two
observers. On a few occasions we used two teams, with either
two or three observers depending on vehicle availability. The
techniques used to survey plots were described by Dennis
(1974b). The observers drove to the site, analysed an aerial
photograph to locate potential waterfowl sites on the plot
and then conducted detailed searches of the potential areas.
Surveys were completed either on foot or by canoe depend-
ing on the technique judged most suitable for the specific
site. All observations of waterfowl, and other details con-
cerning habitat, weather, and waterfowl behaviour were
recorded.

5. Results and discussion

Of the 291 plots selected, 266 were accessible and
were surveyed. Figure 2 depicts the plot locations and the
presence or absence of waterfowl. The proportion of plots
that contained waterfowl generally increased from east to
west. Table I shows the relative numerical distribution of
waterfow! on the sampled plots in descending order of
abundance for each habitat class expressed as potential
breeding pairs. The assumption that the birds were likely to
breed where they were seen is probably quite reasonable for
common species of dabbling ducks but may be less valid for
species of diving ducks with unbalanced sex ratios such as
the Lesser Scaup (Aythya affinisy and Ring-necked Duck
(Aythya collaris) (Bellrose 1976). Palmer (1976) argued that
seX ratio discrepancies may be more apparent than real for
the Ring-necked Duck and that males may represent pairs in
most instances.

Based on breeding ranges mapped in Godfrey (1966)
and Palmer (1976), all species observed with the exception of

Table t
Numbers of potential pairs of waterfowl per habitat class as indicated by
observed male waterfowl on 266 surveyed plots

Habitat class

Per-

Specics I I I Iv vV Toul centage
Mallard [ 15 6 6 137 165 23.9
Ring-necked Duck 0 b4 0 16 114 192 19.1
Common Galdencye 0 28 2 1 51 9] 13.2
Common Merganser 0 33 4 8 29 74 0.7
Hooded Merganser 0 6 0 2 28 36 5.2
Red-breasted Merganser 0 8 0 3 20 31 4.5
Blue-winged Teal :

(Anas discors) 4] 0 0 1] 32 32 4.6
Green-winged Teal

(A. crecca) 0 1] 0 3 24 27 3.4
ButHchead 0 7 0 0 27 34 4.9
Black Duck i} 1] i 3 Il 13 2.2
Lesser Scaup 0 0 0 4 11 15 2.2
Greater Scaup 3} 0 0 0 6 6 0.9
Wood Duck (Aix sponsa) 0 { 0 1 B 13 1.9
American Wigeon O 0 4 Y H) ] 1.5
Pintail 0 0 0 1 1 2 .3
Mallard X Black Duck Y 0 0 1 0 | u.1
Gadwall (Anas strepera) 0 0 0 2 0 b4 3
Canada Goose

(Branta canadensis) 0 0 4] 0 | 1 0.1
Unidentified 0 0 0 0 2 2 0.3
Total pairs I 1 13 60  ald BRY 9.8
Numberofsurveyed plois 20 61 16 26 143 266
Total plots 103 108 29 52 159 45

the Greater Scaup {(Aythya marila) breed in the area surveyed.
Observations of ock size and behaviour suggested that
some of the Lesser Scaup and Buffleheads (Bucephala albeola)
were probably on passage, especially during the early part of
the survey period. Common Goldeneye (Bucephala clangula).
Common Merganser (Mergus merganser), Red-breasted Mer-
ganser (Mergus serrator), Hooded Merganser (Mergus cucnlla-
tus), Butflehead, and Greater Scaup do not normally breed as
yearlings (Bellrose 1976). The later breeding age of these
species has not been considered when results were tabulated,
as the study was designed to document relative numbers of
pairs rather than production of broods.

Class 1 plots (those with no apparent waterfowl habi-
tat) contained few birds, with only one indicated pair of
ducks present on 20 plots (Table 1).

Class 2 plots, with deep lakes, contained approx-
imately one third of the Common Mergansers and more
than one quarter of the Common Goldeneyes. In addition,
15 potential breeding pairs of Mallards (Anas platyriynchos)
were seen. In many instances, the Mallards were closely asso-
ciated with summer resort areas and, although migratory,
were using handouts from local residents as a significant
portion of their diet.

Class 3 plots, containing a river or stream system with
o visible aquatic plant communities, contained the lowest
waterfowl densities of the four classes with waterfowl] habitat.

Class 4 plots, including wetlands with marsh edges or
vegetation entirely associated with the shoreline, held 13
species of dabbling and diving ducks.

Class 5 plots, including wetlands with distinct beds of
either emergent or submergent aquatic vegetation, com-
prised 143 (53.7%) of the total 266 plots, and held 515
(74.7%) of the total of 689 indicated pairs. The intensive
sampling of class 5 resulted in a considerable increase in the
efficiency of the survey.

Of the total waterfowl observed on all plots, the gr'eal,-
est proportion were Mallard (23.9%) followed by Ring-
necked Ducks (19.1%). Common Goldeneye and Common
Merganser made up 13.2 and 10.7% respectively.
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Plot distribution and waterfowl occurrence in northwestern Ontarto
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Figure 3 shows the distribution of plots containing
Mallards and Black Ducks (Anas rubripes) on the surveyed
area. Black Duck abundance declined from the east to the
west as the southwestern edge of their breeding range was
approached. Mallards were common throughout the sur-
veyed area but were proportionally more abundantin the
west, as no Black Ducks were observed in any of the plots
near the west edge of the area.

. Table 2 compares the relative abundance of pairs of
waterfow] per 100 km? in northwestern Ontario in 1979 with
numbers of pairs found in the north-central portion of the
province in 1973 (Dennis 1974a).

The figures for Mallards and Black Ducks suggest
lower numbers of Black Ducks and much higher Mallard
numbers in northwestern Ontario than in the north-central
portions of the province. There were 56 pairs of Ring-
necked Ducks per 100 km? in the northwest, compared with
29 in the Precambrian Shield and 12 in the clay bele. All
species other than Black Duck, American Wigeon (Anas
americana), and Pintail (Anas acuta) were more numerous in
northwestern Ontario than in the clay belt. The numbers of
Pintails seen in both surveys were so small that the difference
between the estimates is insignificant.

In summary, data from waterfowl sample plots in-
dicated 311 pairs per 100 km? in the northwest, 114 in the
Precambrian Shield, and 133 in the clay belt sections of the
province. Data from southern Ontario, using a different
sampling scheme, showed 152 pairs of waterfowl per
100 km® (Dennis 19745). These results suggest that north-
western Ontario has a much higher density of breeding
waterfowl than any other portion of Ontario sampled by ear-
lier CWS ground surveys. The only section of Ontario
accessible by road still to be surveved is between Thunder
Bay and Marathon, an area generally considered to have
numbers and species of waterfowl similar to the Precambrian
Shield. Future surveys in the remainder of the province will
require different survey techniques because of the lack of
road access.

Table 2

Estimated numbers of pairs of waterfowl per 100 km?® in northwestern
Ontario in 1979 compared with the Precamnbrian Shield and clay belt sections
of north-central Ontario in 1973

Narthwestern  Precambrian Clay
Species Ontario Shield belt
Mallard 72 7 23
Black Duck 7 28 31
Mallard x Black Duck i 0 0
Gadwall 1 0 0
American Wigeon 4 0 R 18
Green-winged Teal Il 1 1o
Blue-winged Teal B 12 0 6
Pintail 1 0 2
Wood Duck 6 2 0
Greater Scaup 2 1 (Both species) 0
Lesser Scaup 7 0
Ring-necked Duck 56 29 12
American Goldeneye 45 25 28
Bufflehead 15 3 0
Conmnnon Merganser 39 4 0
Red-breasted Merganser 15 0 0
Hooded Merganser 16 14 3
Unidentified duck 1 0 0
Canada Goose T 0 4]
Total 311 114 133

*T = trace {(<0-5).
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US Fish and Wildlife Service
estimates of duck numbers in
northwestern Ontario, 1955-73

by H. Boyd

1. Abstract

The US Fish and Wildlife Service Hew aerial line
transect surveys over 685 076 ki of the boreal forests of
northwestern Ontario in late May each year from 1955 o
1973 (exceptin 1971) from which they estimated the num-
bers of breeding pairs of ducks. The mean total was 782 000
pairs, the range from 270 000 in 1957 to 1 318 000 in 1968,
with a trend corresponding to an increase of 25 000 pairs a
year. Dabbling ducks (Anas sp.) made up 32.2% of the esu-
mated total (Mallard 17.8%, Black Duck 9.4%), pochards
(Aythya sp.) 20.3% (scaup 13.9%, Ring-necked Duck 5.2%),
Common Goldeneye 19.6%, and mergansers 22.6%. The
observed densities were lower than those reported from
other parts ol Ontario. The Black Duck was the only species
showing a staustically signihcant imcrease over the entire
period. There was no evidence of displacement of Black
Ducks by Mallard and fluctuations in the two species were
positively correlated.

2. Introduction

In 1955, the US Fish and Wildlite Service (USFWS)
embarked on a very extensive series ol aerial line transects
sampling large parts of north-central US, much ol western
Canada, and Alaska, to provide estimates of water{owl
breeding populations in those parts of North America where
most ducks are produced. The transects were Hown in hxed-
wing aircralt at 30-45 m above ground, and all waterfowl
seen within an estimated 200 m of either side ol the aircraft
were counted. The sampling scheme mvolved a double sam-
pling plan with stratification. The observations were ad-

justed to allow lor dilferences in the visibility ol different

species in various habitat types, ducks being harder to see in
forested regions than in open prairies or tundra. The statis-
tical procedures used in estimating stratum totals from the
observations are described by Martin et al. (1979). The held
procedures were standardized in accorcdance with instruc-
tions in an unpublished USFWS manual, so as to reduce as
far as possible the eltects ol differences between observers
and of day-to-day flying conditions.

Among the areas selected for sampling the USFWS
included a large part of northwestern Ontario, “stratum 50",
extending about 700 km east from the Manitoba border and
up to 735 km from north to south (Fig. 1). Most ol this stra-
tum, estimated by the USFWS to include 685 076 kin?, is
boreal forest, with many lakes and rivers, and few roads and
people. In the south this gives way to Great Lakes — Lauren-
tian forest, also with much water, rather more lertile and
heavily exploited by the logging industry. Exploratory sur-

veys were flown in 1953 (Wellein and Newcomb 1954), as a
result of which this region was given low priority by the
USFWS, being surveyed only in May for breeding ducks,
with no follow-up in July to esimate production. That low
priority was emphasized by the USFWS decision to discon-
tinue the survey of stratum 50 after 1973. Yet the 18 years’
data from 1955 to 1973 (no survey having been lown in
1971) form by far the longest run of inlormation on breed-
ing ducks from any part of Ontario, and are of considerable
regional interest. They therefore merita brief review in the
context of the other reports in this publication, even though
CWS took no partin the aerial surveys. The 1955-73 results
are of particular relevance to the ground-based survey of
northwestern Ontario in 1979 (Dennis and North, this
publication).

The aevial survey results, as 1s usually the case in for-
ested areas, show great year-to-year variability in the esti-
mates for many species, though vielding relatively stable
estimates of the total numbers of ducks. Much of this vari-
ability is due to chance, as on transects wherve few ducks are
recorded the additon or omission of a few individuals can
make substantal differences to the estimated regional totals,
the extrapolation lactors being very large. For that reason
most of the results reporred below deal with estimates refer-
ring to tribes or genera rather than individual species.

Since ending the stratum 50 surveysin 1973, the
USFWS has used an unchanging set of species estimates [or
the stratum in compiling its annual estimates for “North
America”. Those estimates are the arithmetic means for the
entire 18 seasons, including zeros for years in which no
individuals ol a partucular species were detected. I have not
followed that practice here, believing it preferable to avoid
means for infrequently recorded species and for those seen
in most years to calculate means from positive records only.

3. Results

3.1.  Gross changesin duck numbers
6 ;
The total numbers of ducks estimated to have been
presentin stratum 50 varied between 270 000 pairs in 1957

and 1 318 000 pairs in 1968 (Table 1), the estimates for 12 of

the 18 years lying close to a trend line with a slope corre-
sponding to a gain of 25 000 pairs a year. The numbers of all
three tribes represented in the samples fluctuated widely
with coefhcients of variation of 45.7% for the Anatini, 48.4%
for the Aythyini, and 45.7% for the Mergini, compared with
a CV ol 34.1% for total ducks. The Anatini showed a mean
annual gain of 11 200 pairs and the Mergini of 15 700 pairs,
but the Aythyini showed no signihicant trend. Individual
species or species groups (scaups, sCoters, mergansers)

Figure |
USFWS stratum 50 in northwestern Ontario, with the arca sampled by
ground survey in 1979

0 500 km

Area ground
surveyedin 1979

Table 1

Occurrences and estimated numbers of breeding pairs of ducks seen in
stratum 50, northwest Ontario, 195573, and known breeding status

Years scen

L housands of breeding pairs

Known breeding status in
II()I'lh\\'(_‘.\'[Cl'H ()Hl;ll'll()

Species (max. 18) Mean Sk Min. (vear) Max. (vear) (atter Peck and James 1983)
Mallard Anas platyrhynchos 18 139.0 59.2 35.3 (1953) 1958 (1973 Widespread
Black Duck A. yubripes 17 73.3 47.0 20).9 (1955) 183.0 (1962 Common except in far west
Gadwall A. strepera 1 2.8 (1973) 17.7 (1967) Not known to breed
American Wigeon A. wmericana 11 15.6 8.7 Bl (1960) 348 [196G8) Sparinglyv throughout
Pintail A. acueta 11 7.7 3.6 2.5 (1966) 1.2 (1959 Very few records. in south only
Green-winged 'teal A. crecea Il 342 28.0 1.3 (1968) 1136 (1970) Sparingly throughout
Bluc-winged Teal A, discors 4 .2 (1968) 485 (1970) Thinly scattered
N. Shoveler A. clypeata 2 2.2 (1960) 5.7 (1967) Not known to breed
Tribe Anatini Anas sp. 13 256. | I17.1 59.8 (1957, 7.3 (1962)
Redhead Aythya americana , na (1969) 10.6 {1960) Nao breeding records
Canvasback A. valismeria 6 1.6 (1963)  113.7 (1960) No breeding records
Scau pA. marila and affinis I8 109.2 65.2 292.6 (1955) 1595 (1972) Lesser breeds. Greater pevhaps innorth
Ring-necked Duck A. colluiis 15 48.6 50.3 1.8 (1956) 1900 (1966) Thinly scattered
Tribe Aythyini Aythya sp. 18 153.6 714 70.7 (1955) 3039 (1960)
Goldeneye Bucephala clangula 17 153.0 130.0 7 (1963) 5299 (1968) Abundant. esp. insouth
Buffiehcad B. albeola 16 26.6 25.0 3.8 (1965)  103.6 (1970) Thinh scattered
(_)ldsquaw Clangula hyemalis 39 (14972) 15.5 (1968) Not recorded in arca
Scoters Melanitta 5p. 12 12.6 16.0 12 (1957) 61.5 (1968) A lew White-winged
Mergansers Mergis sp. 18 171.¢ 61.6 84.0 (1959) 2692 (1969) Hooded in S.. Common widespread;
Red-breasted less common
Tribe Mergini® 18 376.2 171.8 108.0 (1957)  856.2 (1968)
Ruddy Duck Oxyura jamaicensis 5 3.3 (1953) 38.0 (1961) Very fewsirregular
Total ducks 18 782.0 26649 269.6 (1937) 1318.4 (1968)

Lo . . - ¥
Calculated as means of annual otals for cach tribe, motas sums of species means.
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Figure 2
Fstimated number of Mallards and Black Ducks in northwestern Ontario
(stratum 50), 1955-73,in thousands
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peaked in 11 different years and troughed in 12, only 1958
and 1964 recording neither a high nor a low.

Over the whole period the dabbling ducks {Anatini)
made up 32.7% of the estimated total population, the
pochards (Aythyini) 19.6%, and the Mergini48.1%. Using
the trend lines to estimate the proportions at the beginning
and end of the period, in 1955 the Anatini accounted
for 98.8%, the Aythyini 97.7%, and the Mergini 43.4%: in
1973 the Anatini were 34.7%, the Aythyini 14.8%, and the
Mergini 50.5%.

“Within the Anatini the Mallard was by far the most
numerous (Table 1), 54.3% of the total, with the Black Duck
accounting for 30.3%, the Green-winged Teal 13.4%, and
the American Wigeon 6.1%. In the light of changes in their
relative abundance in other parts of Ontario, it is important
to note that the numbers of Black Ducks and Mallard (Fig. 2)
varied together (r = 0.69, $<0.001) and that the Black Duck
gained on the Mallard, increasing at an average of 4500 pairs
a year while the Mallard showed no net gain. The relative
frequency of other species accords quite well with their
known status in northwestern Ontario (Peck and James
1983).

Scaup made up 71% of the Aythyini. Itis not possible
to distinguish between the Greater Scaup (Aythya marila) and
the Lesser Scaup (A. affinis) in a brief glimpse from the air.
Though proved breeding records of both are few in western
Ontario, published records suggest that most, if not all,
scaup breeding in stratum 50 would have been A. affinis,

A. marila occurring only in the Hudson Bay Lowland and
perhaps along some of the northwest-flowing rivers (Peck
and James 1983). The Ring-necked Duck, 31 6% of the total
Aythyini, now breeds extensively in Ontario, though was not
known to breed before 1919. The Canvasback has not been
proved to breed in the province and the Redhead does so

only in the south (Peck and James loc. cit.) The casual occur-
rence of these species amongst the ducks identified from the
air is consistent with their recorded status.

The dominance of Goldeneye (43%) and the three
species of mergansers (45.7%) amongst the Mergini seen is
also in accordance with information from other sources.
The massive change in the estimates of Goldeneyes from less
than 8000 to 530 000 (CV 81.5%) makes it impossible to be
sure what was happening to them. The much scarcer but still
appreciable numbers of Buffleheads (7.1% of the Mergini)
appeared to be increasing by about 2200 pairs a year. So little
is known about the breeding status of scoters anywhere in
eastern Canada that the aerial observations cannot be inter-
preted with confidence, though the most likely species to
ocecur is the White-winged, at the eastern limit of its mid-
Canadian range.

The combined total of mergansers varied little more
(CV 35.8%) than the total of all ducks. Without information
on individual species this does no more than suggest that
these birds were holding their own, rather than increasing
along with Bucephalus albeola and perhaps B. clangula.

3.2, Comparison with 1979 ground survey

The sample-plot survey of 91 314 km® of northwest-
ern Ontario in 1979 described by Dennis and North (this
publication) gives a more up-to-date and reliable estimate of
duck numbers, though with its own limitations. The area
they surveyed lies in the southern part of stratum 50 and
might be expected to hold more ducks than in the north,
which is less fertile. Table 2 compares the 1979 results with
those for 1955-73, including projections to 1979 of trends in
the earlier period. There is a close resemblance between the
two sets of data in the relative abundance of the three tribes
and in the species detected, subject to the previously dis-
cussed limitations on identifying scaups and mergansers
from the air. The only clear difference is the occurrence of
Wood Ducks in 1979, not seen in any of the aerial surveys.

Table 2 . )
Density, in pairs per 100 ki, of ducks in northwestern Ontario in 195573,
compared with that in 1979 (Dennis and North, this publication}

1955-73
Range Projected
Species Mcan Min.  Max, 1979 1979
Mallard 20 3 29 29 72
Black Duck 11 3 27 21 8
(and hybrids) :

Gadwall — <1 I
Wigeon 2 <l 5 4
Green-winged Teal 5 2 17 H
Blue-winged Teal - 1 7 12
Pintail I <1 2 1
Anatini 37 3 81 62 108

32.4% . 35.6% 34.7%
Wood Duck P 0 6
Greater Scaup 1 6 3 50 2 } 9
Lesser Scaup 7
Ring-necked Duck 7 <1 28 56
Aythyini 22 10 44 22 65

19.3% 12.6% 20.9%
Goldencye 19 1 77 45
BufBehecad 4 <1 15 15
Hooded Merganser 16
Common Merganser 25 12 39 33+ 70
Red-breasted Merganser 15
Mergini 55 16 125 90 150

48.2% 531.7% 41.8%
Total ducks 114 39 192 174 311

In general, the densities recorded in 1979 were higher than
any in 195573 and higher than the projections for 1979
from the earlier trends, the latter not corresponding well
with the observations.

The most important discrepancy in Table 2 is in the
relative abundance of Black Ducks and Mallards. The 1979
survey indicates a 9:1 preponderance of Mallards, instead of
the average ratio of less than 2:1 in 1955-73, with the density
of Mallards far higher than any recorded earlier and that of
Black Ducks less than the previous average, though falling
within the recorded range. These disparities could be
gccounted for in alternative ways. Most probably, the grow-
ing advantage of Mallards over Black Ducks apparent in oth-
er parts of Ontario became effective in the northwest after
1973. Alternatively, the excess of Mallards found in 1979
was due to the location of the surveyed area, close to the
southwestern limits of the Black Duck’s range, and may not
have applied in northern stratum 50.
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Waterfowl production of
moraine areas in the vicinity of
London, Ontario

by D.G. Dennis and N.R. North

1. Abstract

Numbers of pairs of breeding waterfowl were
documented by ground counts on four study areas near
London, Ontario in 1977, 1978, and 1979. Detailed brood
surveys were conducted during 1978. The study was de-
signed to document fluctuation in pair numbers over several
years and to relate pairs present during the spring to subse-
quent brood production.

From 1977 to 1978, Mallards declined from an
estimated 114 pairs to 46; Blue-winged Teal from 45 to 29
pairs, and Wood Ducks from 21 to 11 pairs. Canada Geese
increased from 4 to 12 pairs. The decline in breeding ducks
was largely because of below normal precipitation. Canada
Geese were not affected by drought because of their use of
permanent wetlands for nesting. In 1979 numbers of Mal-
Jards and Blue-winged Teal were little changed from 1978,
while Wood Ducks returned to 1977 levels and Canada
Goose numbers continued to expand.

Observed brood production was similar to that
documented by other studies of Blue-winged Teal (42.9%)
and Wood Duck (37.5%). Brood success of Mallard (75.9%)
was higher than reported recently from other parts of North
America. The high Mallard brood success may account for
the population expansion of the species in recent decades in
southern Ontario.

2. Introduction

Southwestern Ontario contains some of the most
productive soils in Canada, based on soil classifications con-
ducted by the Canada Land Inventory {Hoffman 1967).
Cox (1972) estimated that approximately 50% of the original
2.9 million hectares of wetlands in southern Ontario had
been destroyed by draining and filling. Wetland destruction
has continued and in a recent discussion paper prepared by
the Ontario Ministry of Natural Resources (1981) it was esti-
mated that only 13 to 22% of the original wetlands remain.
In certain locations, such as moraine areas where drainage
has thus far proven infeasible or uneconomic, numbers of
permanent and semipermanent wetlands continue to exist
and produce waterfowl. Wetlands in moraine areas are now
the most important natural areas for waterfowl production
in southwestern Ontario. They are productive because they
are shallow, occur on fertile soils, and are subject to the
nutrient recycling that occurs during periodic droughts
(Green etal. 1964).

The waterfowl production of small wetlands in south-
western Ontario inland from the Great Lakes shoreline
marshes has not been extensively studied and reported.

Dawson (1958) investigated duck use of wetlands, and Jacks
(1971) studied waterfow! productivity of several recently
constructed Conservation Authority impoundments in the
late 1960s. Collins (1970) studied waterfowl production of
certain small wetlands in the Oak Ridges moraine near
Aurora and the Galt-Paris moraines near Brantford, Cam-
bridge, and Guelph as well as a section of the Haldiman Clay
plain near Cayuga. Neither Collins (1970) nor Dawson
(1958) related waterfowl brood production to numbers of
pairs present prior to brood production. As Jacks’ (1971)
work was conducted on recently impounded areas, her re-
sults concerning broods per pair may not represent typical
waterfowl production areas.

In response to requests from various private and
public agencies for waterfowl production data in southern
Ontario, as well as the need for information to be used for a
National Waterfowl Management Plan, the Canadian Wild-
life Service (CWS) initiated a study in the spring of 1977. As
general information was available on waterfowl pairs present
in southern Ontario during the spring (Dennis 1974), the
study was designed to document the relationship between
pairs present during the spring and subsequent brood pro-
duction, as well as local fluctuations in breeding pairs over
several years.

3. Description of study area

During the spring of 1977, four study areas were
selected near London. Aerial photographs of the Ingersoll,
Westminster, and St. Thomas moraines were examined in
detail and four areas with relatively high wetland density and
diversity were delineated, following the 1000 m Universal
transverse mercator grid lines on 1:25 000 National Topo-
graphic System mapsheets. Individual wetlands were out-
lined directly on aerial photographs (scale 1:16 900), taken
in 1972. The study areas were all readily accessible from
well-travelled roads and represented some of the best water-
fowl production habitat in close proximity to London (Figs.
1.2). Some of the natural wetlands on all study areas had
been altered by filling or drainage. A few wetlands had been
artificially created either as dug farm ponds or by road
construction.

The largest study area was located mainly within
the Ingersoll moraine and encompassed 16 km?® adjacent to
the southwest corner of the town of Ingersoll. It contained
81 wetlands ranging in size from 7.2 ha to less than 0.1 ha,
50.3 ha in.all, representing 3.1% of the whole area. Seventy-
three of the wetlands were used by waterfowl during the
time of our observations. Four wetlands in the study area
were destroyed by ditching and draining between the 1977

Figure 1

Location of the study areas in southern Ontario
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Wetland distribution within the four study areas
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and 1978 surveys, and one of the largest and most pro-
ductive was completely drained during 1978. Filling with re-
fuse continued at three wetlands during our study period.

The next largest study area, of 9.0 km?, was located
beside the south boundary of the village of Glanworth and
was contained within the boundaries of the St. Thomas
moraine. There were 36 wetlands within the study area, of
between 4.7 ha and 0.1 ha, 35.6 ha in all, 11.9% of the total
area. Thirty-one of the wetlands were used by waterfowl
during the study. One was filled during the study period and
another was slightly modified by the alteration of a ditch.

The third study area (Regina Mundi) was located
approximately 4 km north of Glanworth and occupied
6.0 km? of the Westminster Moraine. It contained 28 wet-
lands, ranging in size from 10.5 ha to less than 0.1 ha, 27.7 ha
in all, 4.6% of the study area. Twenty-six were used by water-
fowl. Filling continued at two of the wetlands during the
study period.

The fourth study area was located 0.2 km northeast
of the village of Mossley and occupied 3.0 km? All six of its
wetlands were used by waterfowl and they ranged in size
from 4.5 ha to less than 0.1 ha, 13.9 hain all, 1.5% of the
study area. The water level in one wetland area was slightly
lowered by ditching in 1977,

4, Methods

The wetlands of each study area were classified using
the system devised by Martin ez al. (1953). Eight of their
categories were used (Table 1).

During 1977 five waterfowl pair surveys were con-
ducted on the four areas at approximately 10-day intervals
between 13 April and 27 May. In 1978 only four surveys
were conducted, from 18 April to 25 May, as it appeared that
a considerable number of the birds observed during the first
survey in 1977 might still have been migrants. During 1979
one pair count was conducted during the period 18-23
April, Time required for a complete survey of all four areas
was normally 3 days.

Small isolated wetlands were normally surveyed by
one observer while the large wetlands or those with dense
vegetation were usually surveyed by two people. Labrador or
Golden Retrievers were often used to flush birds from dense
cover. Counting was done by checking open water areas with
7 % 35 binoculars, followed by walking through the thick cov-
er to flush the remaining birds. The survey usually spanned
the period 08:00 to 17:00. Surveys were conducted under all
weather conditions except heavy rain or fog.

Individual wetlands were surveyed to minimize the
likelihood of counting birds more than once during each

survey of the entire study area. An attempt was made to
observe birds without flushing them. If the birds were
Aushed they were watched until they either landed on anoth-
er wetland or disappeared from view. When wetlands were
revisited, it was carefully considered whether waterfowl seen
could have been counted previously. No doubt some birds
were occasionally counted more than once, especially when
birds flushed by the observer landed on wetlands that were
distant but still within the study area boundary. Such dupli-
cate counts were partially compensated by the fact that some
birds were not counted during each survey because they
were either temporarily absent from the study area, or were
not detected even though present.

To determine the potential number of breeding pairs
in each study area, only pairs, lone males, and focked males
in groups of five or less were used, (Dzubin 1969a). Addi-
tional observations concerning nest locations, predation, and
any unusual behaviour were also recorded in field
notebooks. )

Coulter and Miller (1968) found that the first Mallard
broods in Vermont hatched about 15 May and the last about
15 July, thus we selected the period from 1 June to 31 July
for southern Ontario brood counts. Five brood surveys were
conducted at 10-day intervals at all wetlands with the poten-
tial to contain waterfowl broods. Counts were completed
between 06:00 and 11:00 and areas of greatest brood pro-
bability were counted earlier in the day. During a brood sur-
vey each wetland was scanned from a distance using 10X 50
binoculars or a 20X to 45X spotting scope. The wetland was
then systematically searched by walking the perimeter and
quietly wading to those areas that could not be readily
observed from the shore. Broods observed were identified
according to the species of hen accompanying the ducklings.
All broods were aged by the method of Gollop and
Marshall (1954).

5. Results and discussion
5.1.  Wetand types

Table 1 records the percentages of each wetland cate-
gory (Martin et al. 1953) found on the four study areas.

The Ingersoll area had the highest proportion of
open fresh water (24%) and the only fresh meadow (5%) of
any of the four areas. The Mossley area had a relatively sim-
ilar proportion of shallow fresh marsh (16%), deep fresh
marsh (23%), and seasonally flooded basins (19%), with a
greater proportion (37%) of wooded swamp. Regina Mundi
had the greatest proportion of deep fresh marsh (39%) and
the only bog of any area surveyed. Over half of the wetlands
in the Glanworth area (60%) were classified as wooded

Table 1
Types and abundance of wetlands in the four study areus near London,

Ontario. Categories from Martin ¢t al. (1953)

Locality Shallow Open Deep Seasonally

(tm;‘xl w?etlun d fresh marsh ~ Wooded swamp  Shrub swamp fresh water fresh marsh flooded basin  Fresh meadow Bog

area, ha) Area % Area 7 Arca % Area % Arca % Arca % Area % Arcu %
Ingersoll

50.3 6.0 12 8.0 16 9.1 18 12.1 24 34 7 9.4 19 2.4 5 0.0 o
Mossley

13.9 2.3 17 5.2 37 0.0 0 0.7 5 3.2 23 2.6 19 0.0 0 0.0 0
Regina

Mundi B

27.7 0.3 i 0.0 o 5.8 21 2.6 9 10.7 39 7.3 26 0.0 0 1.0 4
Glanworth

35.6 ) 1.5 4 . 2l4a 60 1.8 3 1.9 5 3.6 10 5.5 15 0.0 0 0.0 4

Table 2
Mean number of indicated pairs observed on four study areas, 1977-79

Species Year Ingersoll Mossley Regina Mundi Glanworth Total
Mallard 1977 50.7 98.7 25.7 8.7
. . i 113,
1978 99.0 43 5.3 7.3 45.8
1979 21.0 2.0 15.0 5.0 430
Black Duck 1977 1.0 03 0.7 0.0
. . , )
1978 0.3 0.0 1.0 0.0 i1)3
1979 2.0 0.0 1.0 0.0 3.0
Black + Mallard 1977 0.3 0.5 0.3 0.0 0.9
1978 1.0 0.0 0.0 0.0 1.0
1979 0.0 0.0 0.0 0.0 0.0
Green-winged Teal 1977 5.3 0.3 27 0.0 83
© 1978 2.3 0.0 1.3 1.0 46
1979 0.3 0.0 0.0 0.0 03
Blue-winged Teal 1977 20.3 5.0 13.0 6.3 44.6
1978 4.0 1.0 7.6 16.3 98.9
1979 1.0 2.0 12.0 10.0 9250
Wood Duck 1977 5.3 9.7 0.0 5.7 20.7
1978 5.6 2.0 2.0 17 113
1979 7.0 10 2.0 5.0 18.0
Canada Goose 1977 1.0 0.0 1.3 2.0 4.3
1978 17 13 3.3 5.3 11.6
1979 3.0 0.0 5.0 9.0 17.0

swamp; the next most common wetland type, seasonally
flooded basins, comprised only 15% of the total.

Kantrud and Stewart (1977) found thatin North
Dakota 60% of the dabbling ducks occupied seasonal wet-
lands. Such wetlands are extremely important in years with
ample precipitation. The pattern is probably similar for
southwestern Ontario and thus areas with a high proportion
of seasonal wetlands should be capable of producing larger
quantities of waterfowl during wet years. Seasonal wetland
types on the four study areas included shallow fresh marsh,
wooded swamp, shrub swamp, seasonally flooded basin, and
fresh meadow. In the last 15 years many seasonal wetlands,
such as seasonally flooded basins and fresh meadows, have
been regularly tilled as a result of the general change from
mixed farming to intensive grain monocultures, in which fall
ploughing is common. Krapu (1974) determined that fre-
quently tilled wetlands did not produce sufficient protein to
supply the needs of Pintail (Anas ccuta) hens during egg lay-
ing. It is likely that the value of certain seasonal wetland
types to breeding waterfowl has decreased in recent years
because of the greater tillage associated with intensihed
agriculture in southern Ontario.

5.2, Breeding pair numbers

Waterfowl were observed on 136 of the 151 wetlands
on the four study areas at some time during the 3-year study
period. Table 2 shows the mean numbers of pairs observed
on the study areas each year for the six species of waterfowl
regularly observed during the study. Mallards (Anas platy-
rhynchos), Black Ducks (A. rubripes), Blue-winged Teal (A. dis-
cors), Wood Ducks {Aix sponsa), and Canada Geese (Branta
canadensisy were considered to breed regularly. Green-
winged Teal (Anas crecca carolinensis) were not considered
regular breeders as no broods were observed and the four

study areas are slightly outside the normal breeding range of’

the species (Godfrey 1966).

Table 2 includes data from three counts conducted
between 3 May and 27 May 1977; three between 26 April
and 25 May 1978; and a single count during the period 18 to
23 z".\pri] 1979. Data from Coulter and Miller (1968}, as well
as direct observations of lone territorial drakes, suggest that
the count dates encompassed the principal nesting period.
Observations suggested that earlier counts in each year in-

cluded a proportion of transient migrants, especially among
late-nesting species such as Blue-winged Teal.

Between 1977 and 1978 there was a decline in num-
bers of Mallards, Blue-winged Teal, and Wood Ducks and an
increase in Canada Geese. The decrease in Mallards and in-
crease in Canada Geese are statistically significant at the 95%
level using Student ¢ test (Snedecor 1956). Neither Black
Ducks nor Black/Mallard combinations were present in suf-
ficient numbers to detect trends. The reduction in Mallards,
Blue-winged Teal, and Wood Ducks is probably related to
changes in.precipitation, and to a lesser extent temperature,
over a number of years. For example, the Canada meteoro-
logical sumrary for London (1975, 1976, 1977) indicates
thatin 1975 southern Ontario had total precipitation con-
siderably above normal unul the end of August. During
1976 precipitation was well above normal throughout the
year. In 1977 there was below normal precipitation to the
end of May, with above normal temperatures during April
and May. We believe that the unusually heavy precipitation
in 1975 and 1976 resulted in above normal waterfowl pro-
duction because fewer ponds dried out during the late
spring and early summer, the time of principal brood pro-
duction. In 1977 more ponds dried out and production was
much reduced, at least for Mallards and Blue-winged Teal,
As a consequence, 1978 spring breeding populations were
smaller than in 1977.

An additional cause for the decline of all species of
ducks on the Mossley area was the increased agricultural
effluent in two wetlands on the area. In 1977 some effluent
was entering the wetland system adjacent to a hog farm. It
appeared to enrich the system and make it more attractive to
waterfowl. The ponds supported a luxuriant growth of
aquatics such as Duckweed (Lemna sp.). Coulter and Miller
(1968) mention that species such as Mallards have home
ranges of up to five square miles (13 km®). Waterfowl whose
home range was not on the Mossley study area were
attracted to the pond system receiving the efluent, probably
because the nutrient levels were optimum to produce large
numbers of invertebrates attractive to ducks (Swanson 1977).

In 1978 efluent was more regularly spread on the
fields surrounding the wetland system and the quantity
reaching the system apparently increased, based on odour
and the decline in aquatic vegetation. In addition, effluent
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was further concentrated in the upper portion of the system
by a new ditch that lowered water levels. Levels of efHuent
that were toxic to many invertebrates were probably ex-
ceeded and thus the attractiveness of the upper part of the
wetland systemn to waterfowl declined.

Canada Goose numbers in southwestern Ontario
were and are expanding. Because the species is not depen-
dent on invertebrates to rear broods it can utilize relatively
unproductive permanent wetlands provided that suitable
grazing areas are present. Thus, Canada Geese are not
affected by moderate droughts.

The single count for 1979 suggests that Mallard and
Blue-winged Teal numbers remained relatively constant,
Wood Ducks rebounded to approximately 1977 levels and
Canada Goose numbers continued to expand.

Relative species’ proportions on the study areas are
undoubtedly related to certain wetland types. For example,
the absence of any wooded swamp on the Regina Mundi
study area resulted in relatively low use by Wood Ducks.
Using the four study areas to provide a range of wetland
numbers and densities, the numbers of ducks seen (all spe-
cies combined) were positively correlated with the numbers
of wetlands present (r = 0.57, p<<0.05) and with the total
area of wetlands (r = 0.75, p<0.10), and perhaps inversely
related to the mean size of wetland (r = —0.56, $<<0.20).

5.3.  Brood production

Twenty waterfowl nests were located on the four
study areas during the breeding pair counts. All of the
7 Canada Goose nests and the 1 Wood Duck nest hatched
successtully. Only 4 of the 12 Mallard nests hatched; 4 were
abandoned; 2 were destroyed by predators and the fates of
2 were unknown.

Table 3 shows the maximum number of indicated
waterfowl pairs present based on the highest count in 1978
and the subsequent brood production for the four study
areas. Because of the relatively small number of broods

present, it was usually possible to identify repeat observa-
tions of a brood based on species, number of ducklings, and
the age class when the brood was previously observed.

That 10 Mallard broods were produced on Regina
Mundi from 8 indicated pairs is probably a result of the fact
that Regina Mundi and Glanworth were separated only by
approximately 2.5 km. As suggested previously, home
ranges of Mallards can encompass 13 km® and itis possible
that home ranges for several pairs included parts of both
areas. Although there were 9 indicated pairs on the Glan-
worth area, only 3 broods were seen, and it seems probable
that some of the Mallard broods observed on Regina Mundi
were the offspring of pairs that were principally observed in
the Glanworth area.

The larger number of Blue-winged Teal broods than
pairs on Mossley may be a result of Blue-winged Teal males
residing on territory outside the study area. Perhaps the
reverse situation occurred on the Glanworth area, where
approximately 19 pairs were present and only 6 broods were
seen. Dzubin (1969b) states that “pairs or drakes may utilize
one or two ponds exclusively for a short time during the lay-
ing period. Before or after this period 6 to 10 other ponds
are occupied for requisites during any one time interval of
the day.” Itis also possible that low Blue-winged Teal pro-
duction on Glanworth was the result of high nest destruction
during the harvesting of hay by two farmers on the study
area. One farmer mentioned that he had inadvertently de-
stroyed several Blue-winged Teal nests while cutting hay
during the year of the study.

In general, ultimate success of Mallard pairs at pro-
ducing a brood is considerably higher than the success of
only 4 of the 12 Mallard nests discovered on the study areas
would suggest. Bellrose (1976)* found a mean success rate
tor 7700 Mallard nests in a variety of habitats of 45.9%.

*All statements in this section attributed to Beltrose are from his 1976

reference.

Table 3
Relationship of brood production to indicated pairs on the London study
areas, 1978

Ingersoll Mossley Regina Mundi Glanworth
Indicated Broods Indicated Broods Indicated Broods Indicated Broods Toul
Species pairs  produced pairs  produced pairs  produced pairs produced Pairs Broods
Mallard 31 23 6 5 8 10 9 k] 52 41
Biack Duck 1 0 0 0 i 0 0 0 1 0
Black + Mallard 2 1 0 0 0 0 0 0 2 1
Blue-winged Teal 7 3 2 4 14 5 19 6 38 18
Wood Duck 7 1 3 0 3 2 3 1 12 4
Canada Goose 3 3 2 1 4 1 3 13 7
Table 4
Number of young per brood on the London study areas, 1978
Ingersoll Mossley Regina Mundi Glanworth Avcrang;*

No. of No. of No. of No. of No. of No. of No. of No. of of young
Species broods young broods young broods young broods young /brood
Mallard 23 126 5 30 1o 57 3 21 5.7
Black + Mallard 1 7 0 0 0 o 0 0 7.0
Blue-winged Teal 3 16 4 30 5 41 6 47 7.4
Wood Duck 1 4 0 0 2 17 1 12 8.3
Canada Goose 2 6 1 2 1 8 3 11 3.9

*Size of brood is based on number of young present on last date brood
was observed and identified as such.
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Coulter and Miller (1968) found that renesting was at-
tempted by 57% of 30 marked Mallard hens whose nests
were destroyed. In the present study, a total of 54 indicated
pairs eventually produced 41 broods for an overall brood
success of 75.9%, higher than the 49% reported by Keith
(1961) for Brooks, Alberta and the 48% reported by Stoudt
(1971) for the Redvers area in southeastern Saskatchewan.
Perhaps brood production per hen is higher in southern
Ontario than elsewhere because a high percentage of birds
renest. There is a game-farm component in southern
Ontario Mallards as a result of large numbers of birds being
released by aviculturalists and other private and government
groups. State game agencies in the vicinity of the Great
Lakes released approximately 400 000 Mallards between
1940 and 1970 (Role of hand-reared ducks in waterfowl
management, 1971). Perhaps the game-farm component
contributes to Ontario Mallard renesting behaviour. In any
event, such high brood production in Mallards may explain
the six-fold expansion that occurred in Ontario between
1951 and 1971 (Collins 1974). .

Total Blue-winged Teal brood success consisted of
42 pairs producing I8 broods. According to Bellrose, Blue-
winged Teal nest success averages only 35%. Strohmeyer
(1967) found that 18% of the nests that hatch were renests,
thus our rate of 42.9% brood success is about as expected.

Brood success for Wood Ducks on the study area
was at least 25%, as a total of 16 indicated pairs produced
4 broods. Two broody hens were observed on the Mossley
study area on several occasions and although broods were
not observed we believe that they were present but obscured
by the thick cover, thus overall brood success for Wood
Ducks is probably 37.5%. Bellrose reported nesting success
in various studies that ranged from 40 to 55%.

Of the 15 pairs of Canada Geese on the study areas,

7 produced broods. The remaining birds were probably sub-
adults that did not attempt to nest. As previously mentioned,
all of the seven goose nests that were found on the areas
hatched. Canada Goose populations have been expanding in
southern Ontario in recent years and part of the successful
population expansion is undoubtedly because of high nest-
ing success. Bellrose states that an average of 69.3% of Cana-
da Goose nests hatched in eight separate studies covering
nearly 2500 nests of giant Canada Geese. )

Table 4 illustrates the number of waterfowl produced
on the four areas and the average number of young per
brood. Most final observations of broods were of age classes
HC or 111 (Goliop and Marshall 1954) and thus probably
represent quite closely the actual production of flying young.
For example, Bellrose records a loss of only 3.3% of Mallard
ducklings between age classes Il and 111

The mean Mallard brood size of 5.7 slightly exceeded
the results of CWS surveys conducted on the Lake Erie and
Lake St. Clair marshes in southern Ontario, in which 188
class 11C or older broods averaged 5.2 young per brood.
However, the average brood size in our study areas is slightly
less than the general average of 5.9 reported by Bellrose for
class I11 broods, thus high production in Ontario is not due
to high duckling survival.

Blue-winged Teal averaged 7.4 young, the same size
asreported by Bellrose for class 111 broods.

Bellrose states that 52 broods of class 111 Wood Ducks
averaged 5.4 young, while our small sample of 4 Wood Duck
broods averaged 8.3.

For Canada Geese in general, Bellrose suggests that
an average of 4.0 reached flight stage, similar to the 3.9 that
occurred on the four study areas.

6. Comment

By the standards of waterfowl studies conducted in
the more productive prairie portions of the North American
continent, sample sizes in the present study appear small.
The difficulty in conducting waterfowl studies in the less pro-
ductive, extensively modified portions of the North Amer-
ican continent has deterred other workers. Much of the in-
formation required for waterfowl management decisions in
the near future must come from studies such as the present,
where sample sizes are too small to be statistically significant
in many instances. Collectively, such studies yield a cumula-
tive source of information that will in future provide a valid
basis for management decisions.

Future work requirements to expand the knowledge
of waterfow! production include documentation of the kinds
and proportions of wetlands that exist in southern Ontario
and studies of the production that occurs on specific types,
such as beaver ponds. Gurrently plans are progressing for a
wetlands inventory for southern Ontario and plans will be
implemented to document waterfowl production from geo-
graphic areas containing beaver ponds in future years.

7. Summary

1. The destruction of wetland habitat and intensified
agricultural tillage will continue to reduce the natural water-
fowl production capacity of moraine areas in southern
Ontario.

2. A shortage of rainfall during the 1977 brood-
rearing period depressed the 1978 breeding populations of
Mallards, Blue-winged Teal, and Wood Ducks. The effect
of the shortage on local Canada Goose populations was
negligible.

3. Agricultural effluent favourably influenced water-
fowl use in one wetland system in 1977; as effluent levels con-
tinued to increase in 1978 waterfowl use decreased.

4. Mallards had an extremely high success at even-
tually producing a brood even though initial nests were not
particularly successful. The game-farm genetic background
of some of the southern Ontario stock may result in a high
number of renesting attempts.

5. Canada Goose numbers were rapidly expanding
during the study period, because of high nesting success and
because goose production is not affected by reduced rainfall.

6. Brood sizes for Mallards, Blue-winged Teal, and
Canada Geese were similar to the averages for other areas of
North America. - :
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Population trends of the five most
common duck species breeding in
southern Ontario, 1971-76

by R.K. Ross, D.G. Dennis, and G. Butler

1. Abstract

"Trends in the populations of the five duck species
breeding most abundantly in southern Ontario were ex-
amined for the period 1971-76 using systematic ground sur-
vey data from a maximum of 463 study plots, each of 64 ha.
Total duck numbers increased because of increases of Mal-
lards, Blue-winged Teal, and Wood Ducks. Those species
were either responding positively to changes in the environ-
ment, e.g. increased heaver acuvity, or were expanding into
previously unoccupied habitat. Black Ducks and Green-
winged Teal appeared to be declining, although those trends
could not be demonstrated statistically. The only species that
showed a clear relationship between duck abundance and
habitat change in the study plots was the Blue-winged Teal.
Such a correlation also proved significant for total duck
numbers, and points to the likelihood of population declines
in the near future if there is net habitat deterioration.
Monitoring of waterfow! populations in southern Ontario
will continue at regular intervals and detailed habitat data
will be collected to learn more about the requirements of
each species and the impacts of habitat change.

2. Introduction

Southern Ontario is among the most highly pop-
ulated and industrialized regions in Canada. Continuing de-
velopment will undoubtedly further diminish wildlife habitat
and result in a concomitant decline in animal populations.
The status of breeding waterfowl in southern Ontario is a
source of concern to the Canadian Wildlife Service (CWS)
and in 1970 a program to establish a breeding pair index was
begun. Surveysin 1971 and 1972 formed the baseline for fu-
ture comparisons (Dennis 1974). Further surveys were com-
pleted in 1974 and 1976. This paper discusses trends in the
populations of the five commonest species of ducks: Mallard
(Anas platyrhynchos), Black Duck (A. rubripes), Blue-winged
Teal (A. discors), Green-winged Teal (A. crecca), and Wood
Duck {Aix sponsa). Where possible, findings have been related
to habitat change.

Previous studies of waterfowl population trends in
southern Ontario (Stirrett 1954, Cringan 1960, Collins 1974)
did not cover a random cross-section of waterfowl habitats
and were not based on completely comparable samples.
Although evidence from those studies has often been com-
pelling, no statistical testing was practicable. The present
study has been based on samples spread throughout south-
ern Ontario (south of Lake Nipissing) and not restricted to
major wetlands. Comparability of the data has been assured

by following a standardized survey methodology and schedule.

3. Methods

Study plot selection and field methodology have been
described by Dennis (1974). Briefly, 463 square plots, 800 m
per side, were laid out systematically over southern Ontario
in two strata based on Mallard kill densities (i.e. the relative
numbers of Mallard reported shot by respondents in the
National Harvest and Species Composition surveys car-
ried out annually by CWS). The high density stratum
(24 868 km?) contained 399 plots and the low density stra-
tum (26 376 km?) 63 (see Table 1). Each plot was thoroughly
searched by a team of two observers, often accompanied by a
Labrador retriever. The survey period extended from the

- third week of April to the fourth week of May and the timing

of plot surveys was correlated with a corn heat unit map of
southern Ontario (Dean 1969), so as to maintain roughly
similar phenologies within the survey and between surveys.
Due to problems of accessibility, weather, and manpower
restrictions, the number of plots surveyed in each year var-
ied (Table 1), thus complicating analysis when comparing
survey results between years.

Densities of breeding waterfowl were measured using
the “indicated pair” as the basic unit. Indicated pairs were
determined by the presence of males, either singly or in
flocks of five or less, as suggested by Dzubin (1969). As Black
Duck males and females are often indistinguishable in the
field, population levels for that species have been based on
the total number seen and not on indicated pairs. We have
assumed that Black Ducks are similar in breeding behaviour
to Mallards, for which the percentage of indicated pairs to
total birds is quite constant (66%, 1971; 65%, 1972: 62%,
1974; 69%, 1976).

To assess if waterfowl population levels have been
changing over the years, it was first necessary to determine if
the survey results were comparable from one vear to the
next. Given the standardized methodology, there are only
two essentially independent factors that are capable of bias-
ing results — time of day and state of phenology. Both have
been shown by Dzubin (1969) to affect breeding pair surveys
on the prairies.

To establish if hour and phenology were significantly
alfecting results of this study, the following analytical pro-
cedure was developed to isolate the effects of each:

(1Y All surveys were assigned to one of two time
categories (before and after 10:30 EST).

(2) Each spring’s work was divided into six approx-
imately weekly periods and an index of the state of waterfowl
breeding phenology developed for each period. This index
was based on the nesting chronology of the Mallard, which is
the most common and observable of the region’s waterfow!.
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':Eizﬂ}crs of plots and arca of coverage during surveys in 1971, !912, 1974,

and 1976

Stratum Number of Sample arca

vear Stratum area (km?) plots (km?)

1 26 376 63 414

{g;} 2 24 868 399 2:)8fl

1972 2 24 868 280 181.3

1974 2 24 868 85 55.0

1976 2 24 868 278 180.0
;a-l_lle 2

Example of multiple contingency test for differential annual bias in survey
results for Mallard (data from Appendix 1}. Probabilitics were determined by

Fisher exact tests
No.of indicated pairs

No.otindicated pairs

Conditions* 1971 1972 Conditions 1972 1974
; 34 30 a 1 8
b 7 4 b 2 . 3

p=0745 b= 0630
Conditivns 1974 1976 Conditions 1971 1974
a 11 4 a 1 9
b 2 3 b 10 1

p = 0.290 b= 1000
Conditions 1972 1976 Conditions 1971 1976
a 38 32 a 35 21
b 9 8 b 4 3

£ = 1000 o= 1000

*3,same phenology: same time. ]
I, same phenclogy; morning survey first year, noon survey second year.

The number of pairs observed each week was compared with
the total number of single and flocked males seen in the
same period; the greater the proportion of pairs seen, t‘he
earlier that week would be in the phenological cycle as fewer
females would be incubating and thus hidden on the nest.
Relative phenology (advanced, retarded, same) can then be
established for any two weeks from ditferent years through
use of the Fisher exact test to assess if the proportion of pairs
was similar or not.

(3) Pairwise comparisons between years of survey re-
sults (indicated pair totals) were then made for a given plot
and species and each comparison assigned to one of 54 cells
based on the 2 years being compared (1971-72, 1972-74,
1974-76, 197174, 197176, 1972-76), the time {morning—
noon, noon—morning, same time) and relative phenology
(advanced, retarded, same). A series of contingency tables
was then assembled to compare ratios of numbers of in-
dicated pairs detected on a group of plots in two different
years under a given set of conditions (e.g. same phenology,
same time of day) with results from another group of plots in
the same 2 years under different conditions (e.g. same
phenology, morning and noon times). By controlling lor
either relative phenology or timing, the effects of the other
factor could be determined by a series of Fisher exact tests.
As multiple contingency tables were used, a modibed signi-
ficance leve| (w95 = 0.05/n, where n = number of tests,
Cooper 1968) was required to eliminate the possibility of
Spurious significance. A maxinum of six such tables (the
Number of inter-year comparisons) were available to com-
Pare any two sets of conditions {e.g. Table 2); certain com-
Parisons could not be made because of inadequate samples
' those cases and often less than the maximum six tables

were available for given.comparison (see data in Appendix 1).

No significant effects of either time of day or relative
l3henology on survey results were demonstrated. Dzubin
(1969) indicated that such biases were due to the clumping of

drakes either through their tendency to move to common
loafing areas in the afternoon or, later in the cycle, through
formation of local post-breeding flocks. Presumably the
effects of such activities have been offset in the present study
by the use of a large number of surveyed plots covering f}ll
habitat types and not just those perceived as good breeding
habitat. ‘

Having established the effective comparability of the
results from year to year, the overall trends in populations
were assessed over the full duration of 1971 1o 1976; Huctua-
tions within the study period were not tested. A nonpara-
metric trend analysis was developed because parametric
methods, including ANOVA and Pearson cm‘relatio_ns,
could not be applied due to the large numbers of nil observa-
tions, the suspect frequency distributions of the samples, and
the variable number of surveys per plot. Instead, Thiel slope
estimators (Hollander and Wolfe 1973), which are unbiased
and particularly robust, were calculated for indicated pair
numbers against time for those plots sampled in 1971, 1972,
and 1976 orin 1971, 1972, 1974, and 1976. The significance
of the population trend indicated by the mean slope fora
given species was then assessed by comparing the set of
slopes to zero using the Wilcoxon matched pair signed rank
test (Seigel 1956).

Effects of habitat shifts on waterfowl were examined
by comparing the calculated Thiel slope estimators of
change in waterfowl breeding density for those plots show-
ing major habitat modifications of a beneficial nature with
those considered to have detrimental changes. These com-
parisons, using Mann-Whitney U tests (one-tailed), were per-
formed for each of the five species under study as well as for
pooled results.

4. Results

4.1, Population trends .

Results for the five most common duck species are
summarized in Table 3 and Figure 1. For each species, the
1971 breeding density (Dennis 1974) was used as the base-
line and the ratio of results of that survey to each of the oth-
ers has been applied to project the population densities in
other years. The Wilcoxon values (Z) for each graph indicate
the significance of the trend in population and were calcu-
lated using data for all available plots. _

Figure 1 shows that populations of Mallards, Blue-
winged Teal, and Wood Ducks all increased significantly in
southern Ontario during the 6-year period 1971-76, but
numbers of Black Ducks and Green-winged Teal showed no
sigmficant change (though the graphs suggest slow steady
declines).

The exceptionally high values for Mallards and Blue-
winged Teal in 1974 were possibly due to sampling error in
that year, when only 85 plots were surveyed (Table 1). Mal-
lards occurred on 55 of those plots; a single plot yielded 20

Table 3 ) i i . -
Population density of the Hive most comunon duck species during 4 vears of
the survey (baseline value for 1971 from Dennis 1974)

Significance
(Wilcoxon

Survey year west)

Species 1971 1972 1974 1976 Mcanslope b4
Mallard 0.62 082 L03 073 +.041 0.001
Black Duck 027 025 023 020 ~0.105 0.129
Green-winged Teal  6.14 011 010 0.06 {0,047 0.284
Blue-winged Teal 015 0.22 051 096 +{.103 0.001
Wood Duck 0.13  0.13 0.39 +0.103 0.001

041
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Figure 1 . . ) : g
Population trends of the five most common specics of waterfowl in southern
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indicated pairs, elimination of which would reduce the pop-
ulation density estimate to 0.88 pairs/km®. Blue-winged Teal
occurred on 27 plots in 1974 dnd freld workers suspected
that the migration was late, leading to slightly inflated pop-
ulation estimates due to the presence of migrant birds early
in that survey. The rise in Wood Ducks between 1972 and
1974 appears accurate as the 1974 level was quite compar-
able to thatin 1976. ’
4.2, Influence of habitat change
To aid i determining the reasons for any shifts in
waterfowl population densities, observations of gross habitat
changes were recorded during the field work. Habitat shifts
were categorized according to whether they were likely to
reduce or enhance waterfowl breeding capability. This
classification was based on the amount of both standing wa-
ter and shoreline modification. Improved capability usually
occurred as a result of elevated water levels, new ponds, or
increased cover along the water’s edge. Factors reducing
capability included lowered water levels, drainage of
marshes and ponds, urbanization, cottage development
along shorelines, and clear-cutting of forest near wetlands.
Of the 278 plots for which waterfowl trend data were avail-
able, 67 showed some marked shift in capability during the
6-year study period; 25 were considered beneficial, 42 detn-
mental. Of the plots with improved habitat, 7 (28%) were
due to man-induced factors, such as the digging of ponds,
the remainder being due to natural causes, such as beaver
activity. In deteriorating habitat, 33 plots (79%) were
aflected by human activity such as draining ditches,
channelling streams, erecting buildings, and clear-cutting
forests; natural factors, including reduced beaver activity
and natural low water, had altered the remaining 9.

The effects on waterfowl were examined by compar-
ing shifts in duck numbers with the perceived change in
waterfowl breeding capability of the habitat. In Table 4 the
mean slopes of change in duck densities are compared for
enhanced and reduced habitat capability; plots in which a
given species was not recorded during any of the surveys
were excluded from the calculations as they were considered
functionally incapable of supporting that duck. Resuits of
the tests for individual species showed statistically significant
responses to habitat change only by the Blue-winged Teal.

Table 4
Comparisons of mean slopes of watcrfowl breeding density changes with
respect to major habitat shifts on study plots

Mean slope Signiticance

Wilcoxun  (Wilcoxon

improving  Deteriorating value test)

Species habitat habitat Z P
Mallard 0.090 0.032 0.282 0.389
Black 0.174 0.087 0.492 0.311
Blue-winged Teal 0,346 0.042 1.704 0.044
Green-winged Teal 0.067 0013 0.712 0.238
Wood Duck 0.203 0.109 0.948 0.171
Pooled results 0.169 0.053 1.694 0.045

Numerically, the slopes for all the other species were also
greater in improved habitat, the lack of statistical significance
probably being more a reflection of inadequate sample size
than of biological reality. A test of pooled results (all slopes
for all species) indicated a significant response by overall
duck numbers to habitat alterations. The fact that such a
relationship can be demonstrated in the face of rising duck
numbers suggests that the carrying capacity of southern
Ontario is being approached and that habitat will soon
become limiting for many duck species.

5. Discussion

Population trends of the major waterfowl species
found in the present study largely agreed with those in-
ferred by Collins (1974) from a less systematic investigation.
Results for each species are discussed in the following sec-
tions with particular reference to Collins’ work.

5.1.  Mallard and Black Duck
Mallards continued to rise in numbers (Table 3) but
at a much slower rate than the six-fold increase in 20 years
(1951-71) implied by Collins’ results. The form of the graph
in Figure 1 suggests that the population peak for southern
Ontario may have been approached, if not already reached.
Collins attributed part of the earlier rise to captive-reared
birds released to the wild by various state and private agen-
cies around the Great Lakes; most of those release programs
had been discontinued by 1971. Collins also considered as
important the growth of wetland habitat due to increasing
beaver activity. The considerable adaptability of the Mallard
{Bellrose 1978) could facilitate successful range expansion.

Collins’ observation of an approximately 50% de-
crease over 20 years in the numbers of Black Ducks implied
an annual rate of decline sufficiently small to be missed in the
present study; Figure 1 does show a smooth decrease though
it was not statistically significant.

Collins considered that competition from Mallards
was contributing to the Black Duck’s decline, which seems
‘plausible given the high rate of co-occurrence of the two
species. In those parts in the present study for which trend
data are available, Blacks and Mallards both occurred on
59 plots and occurred separately on 5 and 124 plots respec-
tively; Mallard-only plots were concentrated in the heavily
cultivated sections of southwestern Ontario. In the area of
sympatry, there appears to be considerable similarity in
niches. As the species are largely segregated on the wintering
grounds, competition, if it occurs, would probably happen
on the breeding territories and perhaps take the form of
competitive exclusion from optimum nest sites and, possibly,
food resources. We would therefore expect population
trends on the plots where both species occurred to be nega-
tively correlated. Instead these sets of values are positively
correlated (r, = 0.280, p<<0.05) for the 59 plots and this sug-

ests insignificant ecological,i\r;lteraction bfftween Blacks and

Mallards at the present population levels. There remains the
ssibility that, prior to the arrival of the Mallard, Black !

Ducks occupied habitat that became margmal when compeu-
tive interaction between the two species toolf\ place. At ,

resent, however, it appears that mfrogressmnA of the Mal-
lard and Black Duck has beep causing the decline of the
Black Duck, through swamping of its gene }?_001 by that of
the more abundant Mallard (Heusmann 1974; Denms e al.,

this publication).

5.9. Blue-winged Teal L

. Results of this study confirm the continuing rise In
abundance of Blue-winged Teal observed by Collins (1974),
the rate of increase (approximat'ely 10% per annum) appear-
ing to be greater than it was.earher (33% in 20~years).‘C‘.rm- .
gan (1960) considered the rise to be a result of' the cleax.mg o
forest for agriculture. As the Blue-}vmged Teal prefers open
habitat such as ponds and streams in pastures, such land
clearing would be beneficial, at least mlt_xally. Also, the main-
tenance of increasing amounts of standing water by beaver
should prove advantageous to all waterfowl. The Blue-
winged Teal appears to be the most opportunistic Specles as
it was the only one for which we could demonstrate a signif-
icant resporise to habitat change.

5.3. Green-winged Teal ‘

As with the Black Duck, Figure 1 illustrates a stead‘y,
though not statistically significant, downward tendency. Col-
lins’ results also suggested a decrease although the numbers
he recorded were very small (six in 1951 and onein ‘1971).
The Green-winged Teal population in Nﬁrth America had
actually risen during the period from 1955 to 1974 (Bellrose
1978); the species is, however, at the edge 0f1t§ range in
southern Ontario (Godfrey 1966) and fluctuations 1n breed-
ing density contradictory to those of the main populagon
could well occur.

54.  Wood Duck ‘

The Wood Duck increased significantly during the
study period. Collins’ data also implied an increase between
1951 and 1971 which he explained as a response to manage-
ment activities in the United States and to the increase in
habitat caused by beaver activity in eastern Ontario. As
Table 4 suggests that Wood Ducks are rel:ftwely sensitive to
habitat change, not unexpected for an obligate cavity nester,
we must assume that the species has been expandingintoa
still unoccupied niche and is insulated for the present ime
from declining habitat quality and quantity. Dou’l.}tl‘ess'the
decline in beaver activity projected by Novak (1972) will
ultimately affect the Wood Duck.

6. Conclusions

Total duck numbers showed a rising treqd in sour_}'l-
ern Ontario during the period 1971-76, due to increases in
Mallards, Blue-winged Teal, and Wood [?ucks, which were
expanding into apparently unoccupied niches. .Bla.ck Ducks
and Green-winged Teal showed statistically insignificant
declines, which may presage a more definable response m Q
the coming years. Figure 1 suggests that numbprs of all tlfn_’ee
species with expanding populations were tel'ldmg to s[abllx{e
between 1974 and 1976. 1t is therefore possible that habitat
saturation is being reached and the adverse influence of
habitat degradation will soon be felt by those species.

The breeding pair census methodology l}as been
proven an effective means of monitoring waterfowl popula-

tions in southern Ontario. Surveys will be undertaken reg-
ularly in the coming years and much more (%etfailegl habitat
information will be collected to enable discrimination of
habitat preferences of the various species and to_dev§lop
predictive models of the birds’ responses to declines in en-
vironmental quality. Particular emphasis will aflso be placed
on resurveying of the low density stratum, which was f:mly
covered in 1971 and might show considerable gains given

saturation of the high density stratum.
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Appendix 1 .
Inter-year comparisons of pooled survey results to examine the effects of var-

iations in phenology and survey hour, showing numbers of indicated pairs

Appendix 1, cont’d

Relative

phenolo-  Survey
gies times
compared compared

Years compared

1971-2 19724 19746 19714 1972-6 1971-6

Relative

phenolo-  Survey
gies times
compared compared

Years compared

1971-2 19724 1974-6 19714 1972-6 1971-6

Mallard

Wood Duck

Morning/ 7— 2-3 2-3 1-2 9-8 4-3
noon

Noon/ 4-5 3-2 1-0 5-3
morning

Same 34-30 11-8

Same
15-3 3-2
114

38-32  35-21

Same Morning/
noon
Noon/
morning

Same

9-1
0-1
6-6

4-0
2-2

8-2

1-2
3-0

8-8

3-0

11-3

4-0
9-1
17-7

3-2
10-0
20-9

Advanced Morning/ 1-2 2-0
noon
Noon/ 1-0 0-1 0-1
morning
Same 4-1 2—4 0-1

Advanced Morning/
noon
Noon/
“morning
Same

3-0

2—4

Retarded Morning/ 3-0 1-1 2-0 4-3 3-2
noon -

Noon/ 2-2 04 1-0 5-0
morning :

Same 4-8 2-1 6-7 4-1

13-10 22-14

Retarded Morning/
noon
Noon/
morning

Same

1-0

1-0

Black Duck

Same

Morning/ 44 3-1 -0-3 24 1-2
noon

Noon/ 2-2 1-1 2-0 1-0 4-3 2-5
morning

Same 15-12 5-3 34 6-3

Advanced Morning/ 1-0 1-0
noon
Noon/ 2-0
morning .
Same 1-2 0-2

Morning/

noon

Noon{ 1-2 0-1 1-0
morning

Same 14 2.0

Green -winged Teal

Morning/ 2-1 1-2 0-1 0-1 3-2 1-0
noon

Noon/ 3-2 1-1 1-0 1-3 2-1
morning

Same 8-8 2-3 2—4

Advanced Morning/
noon
Noon/
morning
Same

11-11

Retarded

Same

4-3 5-5  4-10

Retarded Morning/
noon
Noon/
morning

Same 1-1

Blue-winged Teal

Morning/ 1-3 1-0 4-3 1-1 4-3 4-1
noon :

Noon/ 4-2 2-1 1-2 3-0
morning

Same 11-3  18-17

Advanced Morning/ 0-1
noon
Noon/ 1-0 1-1
morning
Same 1-1 3-]

Morning/ 0-1 1-2
noon

Noon/ 2-1 3-0
morning

Same 44 1-0

Same

10-1 8-2

Retarded

.4
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The change in status of
Mallards and Black Ducks in
southwestern Ontario

by D.G. Dennis, K.L. Fischer, and G.B. McCullough

1. Abstract

Waterfowl hunting club data for southern Ontario
for the period 1941 to 1973 were analysed to document the
timing and the relative rates of change in the populations of
Mallards and Black Ducks. In 1941, the proportion of Mal-
lards killed per Black Duck was 0.5 or less throughout the
hunting season; in 1973, in excess of four Mallards per Black
Duck were taken early in the season and between two and
three in the mid and late season. Annual variation may be a
result of relative production of each species but long term
trends may be related to increased areas of corn, harvesting
techniques, and the establishment of field feeding traditions
by the two species. Field feeding increases Mallard and Black
Duck contacts during the time of pair formation and has re-
sulted in hybridization of the two species and the subsequent
loss of some Black Duck populations.

2. Introduction

Considerable evidence suggests that Black Ducks
(Anas rubripes) have declined in southern Canada since the
1930s (Munro 1968) and Cringan (1960) has described an
increase in Mallards (A. platyrhynchos) in southern Ontario.
Surveys conducted in 1971 by Collins (1974) showed a 50%
decrease in Black Duck numbers and a 600% increase in
Mallards from 1951 to 1971.

Few data are available from the 1940s and early 1950s
concerning the rates of change in the populations of the two
species. In many instances, however, waterfowl hunting-club
records contain information about the numbers and species
of birds bagged in years for which scientific data are unavail-
'ilble and so can provide an indication of relative abundance.

I‘h.is paper describes an analysis of records from the Long
Pointand Lake St. Clair areas in southern Ontario to obtain
measurements of the timing and relative rates of population
change of Mallards and Black Ducks. Possible causes for the
changes are suggested.

3. Methods

Most hunting clubs have a caretaker who is com-

Petent to identify waterfowl and a few clubs have kept pre-
ase and accurate bag records for years. Data covering the
Period from 1941 1o 1973 were assembled from five differ-
ent hunting clubs in marsh areas near Long Point and Lake
St. Clair (Fig. 1).

| The ratios of Mallards to Black Ducks in the bag were
ll)golied for all clubs for three periods in each autumn from

4110 1973. The three periods comprise a) the opening of

hunting season until 20 October, i.e. the period immediately
prior to the main movement of immigrants of both species
into the marshes; b) 21 October — 15 November, the period
that encompasses the greatest concentration of migrant
ducks; and ¢) 16 November to the end of the hunting season
(normally about mid-December) or the period when the
majority of the migrant birds leave. The time periods were
established based on aerial survey data gathered while
evaluating waterfowl use of habitat along the Lake Erie and

Lake St. Clair shorelines since 1968 (Dennis and Chandler 1974).

4. Results

Figure 2 shows the ratio of Mallards to Black Ducks
for the three periods. The total number of waterfowl repre-
sented by the graphs in Figure 2 include 26 016 Mallards
and 30 146 Black Ducks, distributed in a tairly uniform
manner throughout the 33 years. The percentages of ducks
in each of the three parts of the hunting season are a) 16.7%,
b) 40.0%, and c) 42.4%. The proportion of days hunted dur-
ing each partare a) 18.6%, b)41.3%, and c) 40.1%. The re-
semblance between the percentages of birds bagged and of
hunting effort suggests that the size of the kill is generally re-
lated to hunting effort rather than to bird abundance.

In a study of private marshes of over 101 ha in south-
western Ontario, Bryant (1965) found an annual hunting in-
tensity of 22 hunter days per 100 ha, and a hunter success of
over four birds per hunter day when the daily bag was five.
Atsuch low hunting intensity and high success there is a
close relationship between kill and effort expended, thus
hunting results may provide a reasonably accurate sample of
sought-after waterfowl such as Mallards and Black Ducks.

Figure 2 shows a gradual increase in the ratio of Mal-
lards to Black Ducks in each period of the season throughout
the entire 33 years. The rate of increase in the ratio during
the late 1950s and 1960s was greatest in the early part of the
season “A”, when a greater proportion of the waterfowl
present are probably those reared locally. However, a grad-

ual increase in the proportion of Mallards is also evident in
periods “B” and “C”.

5. Discussion

The Canadian Wildlife Service (CWS) began conduct-

ing waterfowl wing surveys and analysing the data by zone in
1968. Figure 3 shows the Mallard proporuon in the kill for
period “A” from 1968 to 1973, as well as the ratio of the age
ratios of Mallards and Black Ducks from the Lake Erie and
Lake St. Clair zone. The age ratio changes each year in the
same direction as the species ratio. Therefore itis probable
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Figure 3

conjunction with available grain, either as waste or unhar-

l}:lﬁﬁ\rifib locations in southern Ontario Rag;it)s of Mallard to Black Ducks and their age ratios for ducks bagged in vested crop. Bossenmaier and Marshall (1958) mentioned
southern Ontario from opening of hunting to 20 October that the White-water Lake area of Manitoba has ]Ong had
problems with waterfowl damage to grain crops, problems
that increased during the 1920s when more vulnerable grain
types were planted and again in the 1940s when windrow-
5~ combine harvest became common. Day (1944) indicated that
S - ‘ waterfowl damage to corn occurred in the western United
ONTARIO Lake Ontario // \\ Mallard S_tates i.n the 1940s and Fhat crop damage had occurred ever
Al 7 N Black since rice and other grain crops had been planted directly in
4 \ e the Ayways.
7/ \ — . " . . - .
0 A J N P ' In the mid-1950s, praine waterfowl populations were
. ’ Noo” high (Stoudt 1971), having recovered from the dry years of
3} the 1930s. During the mid-1950s changes were also occur-
. ring in the production of grain corn in the vicinity of Long
o Age ratio Mallard Point and Lake St. Clair. According to data from N. Roller
' = Age ratio Black (pers. comm.) of the Ontario Ministry of Agriculture and
c2r Food in Toronto, 38 795 haof grain corn were grown in
. 1946 in the two counties containing marshland adjacent to
n Long Point and Lake St. Clair. The area had increased to
M 1k 65 524 ha by 1956, and to 1 13 548 haby 1971. The changes
r‘if ! in harvesting techniques during the last 40 years are of
i Lake Long Point greater importance to waterfowl than the increased area.
| ' St. Clair 0 | | { | | Dr. G. Jones (pers. comm.), head of research at Stewart’s
| , 1968 1969 1970 1971 1972 1973 Seeds, Ailsa Craig, Ontario S.tat,ed that corn was picked by
Year hand until the early 1940s with very little waste. From the
.' Lake Erie mid-1940s until L.he 1950s mechanical corn pickers were the
common harvesting tool. Although these were notas
Z efficient as human pickers, the waste grain was still Himited.
that much of the year-to-year variation in the ratios in Figure In the 1950s picker-shellers or combines became common
9 depends on the relative annual production of each species. and, in some instances, waste amounted to 10% of the crop.
Factors that influence migration, such as major weather pat- Based on personal observations a significant proportion re-
rerns, also affect the year-to-year variation in the two species mains in most fields.
as they occur in the bag. ' We believe that the greater amount of available waste
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Figure 2
Ihe ratio of Mallard 1o Black Ducks for three periods during the hunting scason

5,._

Opening day to Oct. 20 (a)
o e e Q€L 2110 Nov. 15 (b)
Nov. 16 to end of season (c)

Ratio of Mallards per Black Duck

Reasons for the longer term numerical change in
Mallards and Black Ducks have been su ggested by several
authors. Martinson et al. (1968) considered that hunting
mortality had controlled population levels in Black Ducks in
recent years, Cringan (1960) suggested that changes in habi-
tat in southern Ontario from a forested to an agricultural
landscape might favour prairie ducks such as the Mallard.
He also indicated that artificial stocking of Mallards, es-
pecially in adjacent states, was partially responsible for their
increase. Collins (1974) suggested that increased numbers of
beaver ponds in the 1950s were partially responsible for the
spread of Mallards into the interior of the province. Heus-
mann {1974) suggests that habitat changes, artificial stock-
ing, and hybridization are all responsible for the changes n
the ratio of the two species in Massachusets. He mentions
the absence of insect vectors for disease in park situations
where Mallards have become common breeders as an addi-
tional factor favouring the Mallard in urban environments.
Johnsgard (1959) records that C.F. Goodwin observed a resi-
dent population of Mallards and Black Ducks in the Toronto
area and noted that Black and Mallard Ducks hybridized
freely after the introduction of both species in 1931. Mal-
lards increased rapidly in proportion to Black Ducks. Good-
win postulated that a selection against Black Ducks might be
operating through a tendency toward random mating of
female Black Ducks with Mallard drakes.

We believe that the changes illustrated in Figure 2 are
({!usely tied to changes in agriculture in southwestern Onta-
n.() that resulted in additional waste grain leftin fields. In-

'g eases in the amount of feeding in fields by Mallards and
fack Ducks occurred because of the changes.
ou l:leld feeding has happened for many years through-
t North America where concentrations of ducks occurin

corn kept Mallards and Black Ducks in the north for a longer
period during autumn than in earlier years. Banding data
suggest the proportion of Mallards migrating through
southern Ontario during autumn that are of prairie origin
may approach 30% at the west end of Lake Erie. Numbers of
prairie Mallard diminish rapidly towards the eastand form
less than 5% of the Mallards at the east end of the lake. The
high prairie Mallard populations of the mid- 1950s resulted
in the potential for more Mallards to stop in southwestern
Ontario.

The additional contacts between Black Ducks and
Mallards caused by increased field feeding and greater
numbers of Mallards may have broken down some of the
species-isolating mechanisms that had operated previously.
Lack (1971) suggests that the three main ways in which spec-
ies are segregated from each other are by range, habitat, and
feeding. All three isolating mechanisms are at least partially
broken down by the establishment of a field-feeding tradi-
tion by Black Ducks and Mallards in the same area. Habitat is
modified in that both species are not required to obtain
much sustenance from marshlands and are thus able to
occupy rather barren ponds between field-feeding flights.
Feeding is modified from so-called pristine times because
both species are now feeding on grain. When ducks are able
to feed in fields it is not necessary for each species to depend
on exploiting separate food niches in various marsh habitats.

We suggest thatincreased Mallard/ Black Duck
hybridization occurred and subsequent genetic swamping of
southern Ontario Blacks by Mallards resulted because of the
greater contact during field feeding. Phillips (1915) found
that, unlike most Mallard hybrids, Mallard/Black offspring
and subsequent hybrid backcrosses were completely fertile.
Wright (1954) suggests that pairing in Black Ducks may
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begin as early as August. Hochbaum (1944) indicated that
some Mallards begin courtship in late October in Manitoba.
In a study of a town flock of Mallards in the Netherlands,
Lebret (1961) found that approximately 75% of the females
were paired by November. Considerable pairing must occur
during the period when waterfowl feed in corn fields in
southern Ontario. The fact that corn retains birds into early
winter and increases their potential to overwinter hasre-
sulted in greater Mallard/Black Duck contact, at least in
southern Ontario, during the time of pair bond formation.

The tendency of waterfowl to utilize waste corn also
enhanced their survival in southern Ontario. In the 1940s
ducks were subjected to very light hunting pressure in corn
fields. Based on personal observations, it is only since the
1960s that hunting pressure has become significant in corn
fields in southern Ontario. Although both species will field-
feed extensively, we have observed that a greater portion of
Mallards feed on agricultural grains. Field-feeding behav-
jour has thus somewhat reduced the effect of hunting on
Mallards. Black Ducks have a greater tendency to feed on in-
vertebrates and marsh vegetation. Baited sanctuaries, which
have become relatively common in southern Ontario since
the 1940s, have the same potential effect on pair formation
and subsequent hybridization as field feeding.

The graphs in Figure 2 suggest that in the long term
the ratio of Mallards to Black Ducks will continue to increase,
especially in early autumn. How improved methods of corn
harvesting affect the late season contact and subsequent
hybridization between the two species remains to be seen.
Perhaps certain areas of northern Ontario may retain viable
populations of Black Ducks because those birds retain a
more traditional feeding behaviour until migration as a re-
sult of the absence of agricultural grain. Northern Black
Ducks may also tend to overfly areas where field feeding
occurs during migration. In addition, a greater portion of
the northern Black Ducks may be paired by the time they
migrate through southern Ontario. Aerial surveys (Dennis,
McCullough, North, and Ross, this publication) show that
autumn ratios of Mallards per Black Duck during the 1970s
range from more than three in Lake St. Clair vicinity to
approximately one in southeastern Ontario. Itis likely that
the local breeding proportions of southern Ontario Black
Ducks will continue to decline and that the decline will be
most rapid in southwestern Ontario.
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Overwintering of waterfowl
adjacent to the

Nanticoke Generating Station,
Lake Erie, Ontario,

1978 and 1979

by G.B. McCullough

1. Abstract

During the winters of 1978 and 1979 the Canadian
Wildlife Service documented the waterfowl use of the re-
cently created ice hole adjacent to the Ontario Hydro Nanti-
coke Generating Station, Lake Erie. Aerial surveys were con-
ducted over the ice hole, and ground observations made at
the intake and discharge channels. Eighteen species of
waterfowl and three species of gulls were observed, The
numbers of waterfowl utilizing the Nanticoke ice hole were
estimated at 2000+ in 1978 and 3000+ in 1979. The devel-
opment of an overwintering tradition for waterfowl in the
industrial environment of the Nanticoke ice hole could lead
to ecological problems such as the outbreak of epizootic dis-
eases, reduced breeding potential, or the death of birds from
oil spills and starvation.

2. Introduction

Warm-water etfuent discharges creating open water
can affect the over-wintering of waterfowl. Pounder (1976)
discussed the use of effluent discharges in Scottish coastal
waters by wintering waterfowl, and Reed (1971) described
the overwintering of 6000 to 8000 Mallards (Anas platyrhiyn-
chos) and Black Ducks (Anas rubripes) in western Lake Erie
adjacent to a power plant thermal discharge. Goodwin et al.
(1977) described wintering waterfowl along the Toronto
waterfront associated with, among other things, three elec-
trical generating plants. In sections of the Detroit, St. Clair,
and Niagara rivers open water created by turbulence and
swift currents attracts thousands of overwintering waterfowl
(CWS unpubl. data, pers. obs.).

The Ontario Hydro Nanticoke Thermal Generating
Station began partial operation in 1972 and reached full
power in 1981. During most recent winters Lake Erie has
completely frozen over except for the ice hole created by the
thermal discharge of the Nanticoke Generating Station.
Waterfowl overwintering at northern latitudes under
crowded, stressful conditions in industrialized or urbanized
environments are vulnerable to spills of chemicals and
a variety of diseases. Hunt (1953, 1961) and Hunt and
Cowan (1963) documented the mortality of thousands
of overwintering waterfowl on the Detroit River.

Local incidents involving smaller numbers of waterfowl
have occurred at Simcoe, Ontario and along the Toronto
waterfront.

The increase in overwintering waterfowl in southern
Ontario and the potential for associated waterfow! dieoffs
prompted the Canadian Wildlife Service (CWS) to document
the use by waterfowl of the recently created ice hole adjacent

f
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to the Nanticoke Generating Station during the winters of
1978 and 1979,

3. Study areas and methods

The study area was located on the north shore of
Lake Erie, Ontario, about 25 km eastward along the
shoreline from Long Point (Fig. 1). The Ontario Hydro
Generating Station is part of the Nanticoke Industrial
Development, which includes a Steel Company of Canada
Ltd. (Stelco) plant, a Texaco Canada Inc. refinery, and an
associated industrial park.

As described by Hamley and MacLean (1979), the
effluent plume, being warmer than the lake water, usually
Hoats and is much larger on the surface than on the bottom;
surface water temperacures recorded in late September 1977
were 2°C higher than bottom temperatures in 5.5 m of

* water. During the winters since 1972 this temperature differ-

ential has created an ice hole in Lake Erie adjacent to the
Generating Station, hereafter referred to as the Nanticoke
ice hole, Since 1972, the size of the ice hole has increased as
hydro production has increased. The extent of the ice hole
during cold weather is illustrated in Figure 2, taken in March
1978. .

Aerial surveys were conducted over the Nanticoke ice
hole during the winters of 1978 and 1979 using a Cessna
172. Two observers visually estimated the number and spe-
cies composition of waterfowl and the number of gulls. Five
surveys were conducted in 1978 and two in 1979 (Table 1),
The aerial surveys did not include the intake forebays and
discharge channel because of unsafe flying conditions close
to the Generating Station smoke stacks. Ground observations
were conducted on 8 and 24 February and 10 March 1978 to
record the numbers of waterfowl and gulls utilizing the
Hydro forebays and warm-water discharge channel. During
the winter of 1979 Ontario Hydro, with assistance from )
CWS, conducted a regular census of the waterfowl utilizing
the forebay and discharge channel of the Nanticoke
Generating Station (Wiancko 1979).

4, Results and discussion

4.1, Aerial surveys of the ice hole

Table 1 presents a summary of the aerial observations
of waterfowl in the Nanticoke ice hole made during the win-
ters of 1978 and 1979. The 1978 aerial survey results for
18 January document total waterfowl numbers presentin a
strip of open water 400 m wide, approximately 300 m
offshore, along the shore from Turkey Point to Port Mait-
land. The Nanticoke ice hole had not yet formed. The

—[?i-— rel ] . ) .
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Table 1
Numbers of waterfowl and gulls observed during aerial surveys of the
Nanticoke ice hole, winter 1978 and 1979
Blacks & ) Total )
1978 Scaup Mergansers Goldeneye BufHchead Mallards Pintail Unid.  waterfowl Gulls
January 18 838 563 50 11 1 0 167 1640 1
(855) (2527) (113) (an (18) (@72) B797)  (306)
February 6 243 1022 0 0 73 0 - 1338 185
February 22 15 802 11 4] 10 0 1 E}N 64
March 8 4 1300 37 0 10 0 212 1563 74
March 20 1571 1213 872 55 251 55 1098 5115 974
Blacks & Total i
1979 Scaup Mergansers  Goldeneye  Buffichead  Mallards Unid.  waterfowl Gulls
January 18¢ 492 598 26 0 0 418 1534 2|
- {492) (1425) (27) 0 0 (41 E}) (2362) (1 7§)
February 29+ 1524 1602 105 55 9 325 ?(}‘%EI Z 7
(1564) (1775) (106) (180) (9 (328) (3963) (256)

*,A. 400-m wide strip of open water was present 300 m from the shore from
! urkey Point to Port Maitland. The waterfowl numbers observed are for the
whole survey area. The numbers in parcntheses include birds in the leads
and small ice holes, as well as birds in the large Nanticoke ice hole.

On both survey days numerous small ice holes and leads were present from
Port Dover 1o Peacock Point. The numbers in parentheses include birds in
the leads and small ice holes. as well as birds in the large Nanticoke ice hole.
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results of the 20 March 1978 survey undoubtedly include
many early spring migrants. Spring breakup was late and
early arrivals would concentrate in the only available open
water, the Nanticoke ice hole. Peak spring waterfowl migra-
tion along the Great Lakes shorelines usually occurs around
I April, with many birds moving through the area during
the fourth week of March (Dennis and Chandler 1974).

Because of the lateness of {reeze-up and an earh
spring thaw, only two aerial surveys were conducted in 1979,
On both survey days numerous small ice holes and leads
were present [rom Port Dover to Peacock Point. The water-
fowl numbers recorded in Table 1 show that some birds were
present in the small ice holes as well as the Nanticoke ice
hole. On 19 January 1979, 65% of the waterfowl observed
were in the Nanticoke ice hole. On 22 February 1979, 91%
were in the ice hole.

Changing weather conditions and vartauons i hvdro
operations caused fluctuations in the size and shape ot the
ice hole during the winters of 1978 and 1979. During the
coldest periods of these winters, the ice holes were restricted
to an area of about 500 ha.

Fluctuation in the numbers of waterfowl observed in
the ice hole (Table 1) can be partally explained by the move-
ment ot birds to and from the open waters ot the Niagara
and Detroit Rivers. A few thousand waterfowl overwinter in
the open water at both those locations. The amount of move-
ment between areas is unknown.

4.2, Ground observations

On 8 February 1978, 876 ducks, predommantly
Common Mergansers (Mergis merganser) and Red-breasted
Mergansers (M. serrator) (26 and 66% respecuively), were
observed mn the Generating Station’s intake torebays and
warm-water discharge channel. On 10 January 1979 a peak
of 300 waterfowl was observed in the [orebavs and discharge
channel. Greatest use of the intake lorebavs and discharge
channel occurred during the coldest periods of the winter,
[rom mid-[anuary to mid-February when daily mean tem-
peratures ranged from —4°C 10 =20°C. Also, if schools of
smelt (Osmerus mordax) are drawn into the intake lorebays, as
happened on 8 February 1978, large concentrations of
waterfowl can occur.

Wiancko (1979) noted that approximately 70% ol all
birds observed during the winter ol 1979 [avoured the warm
discharge waters over the intake [orebays, and that peaks in
abundance correlated to lake freeze-up and low air tempera-
ture. When air temperatures dropped to —14°C use of the m-
take forebays by water{lowl increased. probably because ol
increased must formation over the discharge channel
surface.

Mergansers, both Common and Red-breasted, and
Greater Scaup (Avthya marila) were the most common ducks
observed during aerial survevs in the winters ol 1977/78
(54 and 21% respectively) and 1978 79 (43 and 39% respec-
tvely). Appendix | hists all 21 species ol waterfowl and gulls

Figure 2
The Nanticoke ice hole (east to west). Lake Erie. Ontano. with Peacock Point
in the foreground. 8 March 1978

that were observed utilizing the ice hole, the forebays, and
discharge channel.

Palmer (1976) states that many species of waterfowl,
most notably Common Mergansers and Greater Scaup. will
overwinter at the northern limit of open water if they are
able to obtain sufficient food. Timken and Anderson (1969)
observed thousands of Common Mergansers during winter
on the Upper Missouri River. The mergansers, as well as
Mallards and Common Goldeneves (Bucephala clangula) con-
centrated in the open water downstream [rom the large hy-
dro dams, and fed upon gizzard shad that passed through
the turbines. Hamley and MacLean (1979) have described
the drawing of larval and young juvenile fish into the f:()re-
bays with the cooling water for the Nal_uicoke»(}eneratmg
Sation, and estimated that 95-99% ol these fish were smelt.
Some of them are rapped in the intake forebays, but most
are killed passing through the pumps with the cooling water
and are flushed out with the warm discharge water. Other
fish are attracted by the warm water in the discharge chan-
nel. Common and Red-breasted mergansers, and lesser
numbers of Mallards, Goldeneye, Bulflehead (Bucephala
albeola), Greater Scaup, Redheads (Aythva umeri(um()f zm.d
gulls, utilize the forebays and discharge channel as [eeding
and loafing aveas (I'ig. 3).

Some scaup were seen leeding in the outlet ot the dis-
charge channel but most scaup observed during the winters
of 1978 and 1979 tended to keep to the open water or to the

edge of the Nanticoke ice hole larthest from the Generating
Station. McCullough (1981) indicated that scaup in the vicin-
ity ol Nanticoke feed almost entirely on gastropods (100%
occurrence) during autumn migrations. No birds were col-
lected in this study to determine their winter diet, but it
could be assumed that the scaup utilize available gastropods,
supplemented by some fish.

5. Conclusion

Based on two winters’ observauons, it appears thata
tradition of waterfowl overwintering in the Nanticoke ice
hole is developing. The number of waterfowl uulizing the
Nanticoke ice hole was approximately 2000 + in 1978 and
3000+ in 1979. Depending on weather conditions, the pop-
ulation of different species, hydro production, and food
availability, the number of waterfowl utilizing the Nanticoke
ice hole during [uture winters is likely to increase. Such an
increase in a small restricted area could lead 1o ecological
problems. Overcrowded conditions involving environmen-
tally sivessed waterfowl could contribute to an outbreak of
epii()otic diseases such as duck viral enteritis. In the in-
dustrial environment characterizing Nanticoke, a chemical
or oil spill could kill thousands of waterfowl. Hunt (1953,
196 1) and Hunt and Cowan (1963) have described the
mortality of thousands of wintering waterfowl on the Detroit
River due to diseases (aspergillosis, coccidiosis), oil pollution,

Figure 3 _ _ . , .
Waterfowland gulls in the intake forebay of the Ontario Hvdro Nanticoke

Generating Station, Lake Evie. Ontario. February 1978

'
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and starvation caused by food beds freezing over. Winter is
often the most stressful period for waterfowl. Prince (1979)
noted that for overwintering Mallards, as temperature de-
creased and the daily expenditure of energy increased, a
point was reached where the possibility of mortality in-
creased as well as the potential to reduce reproductive
success the following spring.

Another potential problem could result if the Hydro
Generating Station were shut down during a period of ex-
treme cold weather. During shutdown the discharge of
warm water would cease, the distribution of forage fish
would change, and the ice hole would shrink in size. As a re-
sult, the waterfowl utilizing the Nanticoke ice hole might not
be able to reach another open water area containing ade-
quate food resources.

This is the first study of overwintering waterfowl con-
ducted by CWS in southern Ontario. In future, this monitor-
ing program will be expanded to include other areas.
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Appendix 1

Species of birds observed utilizing the Nanticoke ice hole, and the intake
forebays and warm-water discharge channel of the Ontario Hydro Nanticoke
Thermal Generating Station during the winters of 1977-78 and 1978-79

Mute Swan (Cygnus olor)

Tundra Swan (Olor columbianus)

Canada Goose (Branta canadensis)
Mallard (Anas platyrhynchos)

Black Duck (A. rubripes)

Gadwall (A. strepera)

Pintail (A. acuta)

Redhead (Aythya americana)

Canvasback (A. valisineria)

Greater Scaup (A. marila)

Lesser Scaup (A. affinis)

Common Goldeneye (Bucephala clangula)
BufHehead (B. albeola)

Oldsquaw (Clangula hyemalis)
White-winged Scoter (Melanitia deglandiy
Common Merganser (Mergus merganser)
Red-breasted Merganser (M. serrator)
American Coot (Fulica americana)
Greater Black-backed Gull (Larus marinus)
Herring Gull (L. argentatus)

Ring-billed Gull (L. delawarensis)

An updated assessment

of migrant waterfowl use of
the Ontario shorelines of the
southern Great Lakes

by D.G. Dennis, G.B. McCullough, N.R. North,
and R.K. Ross

1. Abstract

Information from aerial surveys made between 1974
and 1981 to assess waterfowl staging areas along the south-
ern Great Lakes is presented here as revisions and additions
10 earlier work done by the Canadian Wildlife Service. The
results of these recent surveys show that the marshes of Long
Point, Lake St. Clair, Prince Edward County, and the Detroit
River continue to be the areas most extensively used by
waterfowl, and that they contain much important and vul-
nerable habitat. The marshes of Rondeau Bay and the
Grand River are less heavily used, but still merit some form
of protection. Some other areas with little marsh habitat,
such as the east and west ends of Lake Erie, Outer Long
Point Bay, the Niagara River, and the Toronto w:aterfmnt,
are frequented by large concentrations of waterfowl at
certain times of the year. These areas must be closely
monitored for environmental mishaps such as oil spills so
that appropriate action to eliminate or alleviate damage can
be taken.

2. Introduction

The Canadian Wildlife Service (CWS) initially
obtained aerial survey data for the distribution of migrant
waterfowl along the Ontario shoreline of the lower Great
Lakes during the years 1968-73. Total waterfowl days and
waterfowl days per hectare for various sections of this shore
were calculated for the following species and sub-groups of
waterfowl: Mallard (Anas platyrhynchos), Black Duck (A. rub-
ripes), other dabbling ducks, Canvasback (Aythya valisineria)
and Redhead (A. americana), Greater and Lesser scaup
(A. marila and A, affinis), mergansers, sea ducks [including
scoters (Melaniita sp.), eiders (Somateria sp.), and Oldsquaw
(Clangula hyemalis)}, other diving ducks, geese, and swans.
Those data plus a discussion of habitat characteristics and
environmental influences were published by Dennis and
Chandler (1974). Subsequent data on waterfowl numbers
and habitat characteristics, up to 1981, are presented in this
paper as a compendium of additions and revisions to the ear-
lier work. Although there have been some changes in water-
fowl populations and the distribution of staging over the

13-year period, the relative use of most areas has not altered
significantly. Special notes have been made on cases where
changes in utilization have occurred. The main purpose of
the surveys has been to locate waterfowl concentrations so
that priorities for acquisition and/or management of crucial
habitat can be established. They may also help to determine

the environmental sensitivity of the lower Great Lakes shore
zone.

3. Study area and methods

Figure | shows the geographic boundaries of the vari-
ous survey zones, identified by physiographic differences
such as shoreline topography and marsh presence.

Data on waterfowl utilization were collected for most
areas using the aerial survey method described by Dennis
and Chandler (1974). Comments on survey biases still stand
and methods of data manipulation are unaltered.

Major changes included the addition of four new sur-
vey zones along Lake Huron, the St. Clair River, and Lake
Frie, areas A, B, C, and L respectively (Fig. 1). In addition,
complete coverage is now available for area M, the section of
Lake Erie shoreline between Turkey Point and the Niagara
River.

Data for area L, the open waters of Outer Long Point
Bay, excluding the shoreline strip included in area M, were
collected by flying four transects located on north/south
headings. Tape markings on the windows and wing struts
delineated a 70° angle for the two observers. As the aircraft
altimeters were in English units, the transects were flown at
an altitude of 94 m which produced a transect width of
536 m. Transect lengths were measured on 1:50 000 Nation-
al Topographic System maps. The area of Outer Long Ppint
Bay was determined by using a compensating polar plani-
meter and the 1:25 000 topographic map 401. The number
of waterfowl present in Outer Long Point Bay was deter-
mined by extrapolation from transect counts.

As described by Boyd (1974) the waterfowl day, the
main measure of use, provides a simple index of the current
attractiveness of a site or region to waterfowl outside the
breeding season. Waterfowl days were calculated by averag-
ing results from each successive pair of surveys, multiplying
by the number of days separating the two surveys, anfi
summing the results over the entire period of the spring or
autumn. '

Data for each zone have been taken from that year
and season in which the most intensive coverage is available
(Appendix 1). Area S is the exception as the results for the
area (autumn migration) are a mixture. Pa'rt of the n}Lgratlon
season was surveyed in 1970 and the remainder in 1971.
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Figure 1
Survey areas of southern Ontario Great Lakes System
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4, Results and discussion

Tables 1 and 2 outline the calculated waterfowl days
for each area by waterfowl group during spring and au-
tumn. Some area totals have not been changed since 1974 as
additional surveys have not been undertaken in the intertin;
however, all results have been provided for ease of compari-
son. Tables 3 and 4 provide indices of waterfowl-use inten-
sity based on data from the first two tables. Appendix |
outlines the years of survey coverage.

Some species are grouped in the tables because of the
small numbers that were generally present or in some in-
stances because of similar teeding and resting behaviour or
the tendency to occur in mixed Hocks such as Canvasbacks
and Redheads. Visually estimating proportions of species in
large rafts of either Canvasbacks and Redheads or Greater
Scaup and Lesser scaup is extremely difficult and thus these
species are grouped despite the large numbers present in
certain locations.

Area A includes a strip of open water along the east
shore of Lake Huron 0.5 km wide, as well as the associated
wetlands, from the tip of the Bruce Peninsula to Sauble
Beach (Fig. 1). The shoreline is very irregular with much ex-
posed limestone bedrock and has many sheltered bays and
inlets with islands immediately offshore. The area has lim-
ited waterfowl use during both spring and autumn, mainly
due to the scarcity of aquatic vegetation, although dis-
turbance by pleasure craft also has a minor influence. The
most abundant waterfowl using the area during spring and
autumn are Common Mergansers (Mergus merganser). Sever-
al hundred Black Ducks and Mallards utilize the open water
areas as the ice breaks up during spring. Use of the area by
other species is extremely limited.

Area B consists of the 0.5 km wide coastal zone of
Lake Huron extending from Sauble Beach to the start of the

located around Douglas and Kettle Points and on Chantry
Island where small patches of submergent and emergent
aquatic vegetation are present. Although utilization by
waterfowl is generally low in area B, waterfowl day totals and
intensities (Tables 1-4) are higher than those for area A be-
cause of the heavier waterfowl use that occurs near the areas
with aquatic vegetation. In addition to better habitat in sec-
tonsof area B, Chantry Island is a Federal Migratory Bird
Sanctuary where hunting and bird disturbance are pro-
hibited. During autumn the most numerous species include
Common Mergansers, Buftleheads (Bucephala albeola), Mal-
lards, and Greater Scaup. In spring, Common Mergansers,
Canada Geese (Branta canadensis), Mallards, and Black Ducks
predominate. |

Area C extends along the Canadian side of the
St. Clair River from Lake Huron to a point halfway along
Walpole Island. Little aquatic vegetation grows in the river
because of the fast current (8—10 km/h) and depths that are
too great for the growth of vegetation. Few sheltered areas
exist but small beds of aquatics occur in the vicinity of islands
in the river. Waterfow] numbers exceed 1000 during late
autumn and early spring when other marshy areas with less
current are frozen. Species present in approximate order of
abundance include Common Mergansers, Redheads and
Canvasbacks, American Wigeon (Anas americana), Mallards,
Greater Scaup, and Lesser Scaup.

Area D, which includes the marshes of the east shore
of Lake St, Clair and Walpole Island (Fig. 1), has the highest
number of autumn goose, Mallard, and Black Duck days, the
second greatest number of Canvasback and Redhead days
during autumn, and the second highest number of water-
fowl days per hectare during autumn. In addition, it has the
highest spring Mallard, Black Duck, other dabbling duck,
and Tundra Swan (Cygnus columbiarus) days (Tables 1, 2, 4).
Peak waterfowl numbers during spring exceed 50 000; dur-

0 40km : : . ‘ ] !

I | @ St. Clair River. Few bays or inlets occur in the area. Most of ing autumn numbers exceed 150 000. Surveys conducted in
the surveyed section consists of open water underlain by 1976 and 1977 indicate a considerable increase in fall utiliza-
sand which supports hitle aquatic vegetation, Exceptions are tion of the Lake St. Clair area, when compared with earlier

Table 1 Table 2

Quanlity of waterfowl davs, in thousands. on the survey arca. in spring. Ql!%llllil,}' of waterfowl days, in thousands, on the survey area, in autummn.

Period includes 1 March — 1 June (93 days) Period includes 16 August ~ | January (139 days)

Canvas- Canvas-
Other backs Other Other backs Other
Black  dabbling and iving Sca Total Black  dabbling and diving Sea Total

Arca Mallards Ducks ducks  Redheads Scaups  Mergansers ducks clucks Geese Swans  waterfowl Arca Mallards Ducks ducks  Redheads Scaups  Mergansers ducks ducks Geese Swans waterfowl*®

A — Bruce Peninsula 6.6 7.3 0.2 0.0 0.0 26.7 0.8 0.0 0.3 C 00 42.1 A — Bruce Peninsula .5 0.5 trace 0.0 0.2 7.4 0.4 0.0 trace 0.0 9.3

B — Southeast shore of B —— Southeast shore of

Lake Huron 8.8 6.7 0.3 Q.0 0.0 89.1 2.0 0.4 9.9 0.3 117.8 Lake Huron 7.0 1.8 0.6 1.6 0.8 274 . 119 (.0 1.3 0.1 388

(& —S8t. Clair River 7.8 2.2 0.0 tragce 0, 65.6 3.3 0.8 0.0 0.0 81.1 € — St Clair River 3.1 1 0.0 14.6 6.2 9.0 0.5 U 0.4 0.0 34.2

D — East shore of Lake D — East shore of Lake

St Clair 289.1 95.9 136.7 227.7 280.4 5.6 33.0 trace 378.3 135.3 1581.0 ) %L Clair 3606.4 1068.6 448.4 11371 36.2 4.7 66.7 race 672.6 11.5 70523
E — South shore of Lake i E —South shore of Lake

St. Clair and north . . St. Clair and north

section of Detroit River 0.8 0.6 0.1 17.1 1.8 12.1 0.4 0.0 0.1 0.0 43.1 . section of Detron River 4.5 1.2 trace 68.4 “3.7 326 0.4 0.0 0.5 0.0 112.2

F — Lower Detroit River 19.1 38 4.2 2378 207 28.0 1ol 0.2 492 0.7 453.0 ~— Lower Dewroit River 5495.5 68.3 54.0 324.0 156.4 1.2 0.6 0.0 159.5 trace 1 360.0

G — West end of Lake Erie 19921 25.9 7.0 6.0 50.9 205.7 56.4 1.0 45.5 27.2 580.2 G— West end of Lake Erie 5.7 1.9 0.1 0.0 16.5 60.6 6.7 0.1 44.8 0.0 136.8

H-— Point Pelee 16.5 22 7.5 10.4 2.1 127.5 8.2 0.1 0.6 0.8 187.5 H— Point Pelee i4.6 1.0 9.9 0.0 0.4 27.6 0.4 0.0 2.7 0.4 56.8

] — Rondeau Bay 14.5 4.8 16.% 30,1 14.9 40.4 16.3 0.0 6.1 4.4 g(-Rondc;u! Bay 145.7 44.6 59.9 13.6 27.3 5.0 8.1 0.0 2.6 i.6 _ 306.7

K — Long Point 241.0 34.8 72.4 Hh93.7 560.2 339.0 344.2 .2 138.7 9.8 35. j e Lﬁ)llg Point 1542.7 677.6 1501.9 2690.7 251.2 13.0 ‘.’(i(_).S 785 32:’)42 23.8 7 654.9

L — Outer Long Point Bay 4.9 4.7 0.2 1.8 6.3 292.2 200.2 191.5 8.1 0.0 816.1 r;]“‘(?U(CT Long Point Bay 0.0 9.6 [ERY) 6.8 249.9 3846 17.1 301.3 2.5 0.0 10529

M— East end of Lake Erie — East end of Lake Eric .

and lower Grand River 9.0 2.8 4.6 4.6 94.4 306.0 186.9 0.4 16.0 5.6 591.3 n_nd lower Grand River 37.8 20.7 9.4 6.5 56.7 209.8 47.5 trace 13.5 0.2 904.5

N — Niagara River 4.9 4.0 0.0 0.0 5.4 203.7 42.4 30.9 .0 0.1 288.4 P — Niagara River 17.1 225 I.1 132.1 70.2 488.8 140.9 0.0 03 0.0 981.0

P —South shore of Lake *S(’mh_ShOFC of Lake

Ontario 4.4 0.8 0.0 0.2 141 14.2 14.1 08  wace  trace 511 Ontarig 32 0.7 0.0 0.0 380.6 16.2 50.9 57.9 2.9 0.0 5157

Q — Burlington, Toronto, Q~Burlington, Toronto,

Oshawa waterfront 105.2 64.1 9.7 0.7 7Ll 21.2 40.7 376 888 0.3 4480 Oshawa waterfront 4902 3453 5.3 63 2216 84.7 M9 19l 2645 0.0 16359

R — North shore of Lake = North shore of Lake

Ontariv 8.3 (0.9 0.1 trace 8.8 0.5 17.4 4.3 trace 0.0 504 g _ Juario 59.9 67.5 0.0 0.5 37.5 225 61.2 10.0 0.9 0.0 261.8

5 — Prince Edward County 9.4 6.3 5.8 177.5 706.5 1017 991.9 5.9 118.% 0.0 14106 "'" rince Edward County 91.0 86.4 15.4 84.3 1793.3 272.0 192.0 127.5 9.2 trace 27114

Total 876.2 277.1 265.1 1316.6  1847.0 1879.2 1158.3 349.2 854.9 184.5 9164.6 Lotal 6622.9 24183 21060 4496.5  3914.3 1666. | 9415 6937 15035 37.3 24 845.2

*Includes unidentified waterfowl.

* i "
ncludes unidentifed watcrfowl.



surveys. The increase is largely attributable to increased Mal-
lard and Canada Goose populations, more use of legal bait-
ing as a mangement tool by hunting clubs, and higher lake
levels providing more open resting areas in the zones for-
merly choked by emergent aquatic vegetation such as cattail
(Typha sp.). In addition, the establishment of the St. Clair
National Wildlife Area in 1974 resulted in increased Mallard
and Black Duck use (Dennis and North, this publication),
AreasE, F, G, H, and | were resurveyed during the
autumn of 1979 and spring of 1980. Area E includes the
northern portion of the Detroit River and the shoreline zone
of the south side of Lake St. Clair. In general, the area has
little high quality waterfow! habitat due to industrial and res-
idential development. Waterfowl use is little changed from
earlier surveys reported in Dennis and Chandler (1974),
with the exception that use by Canvasbacks, Redheads, and
mergansers increased many fold during both spring and
autumn. The change may be a result of extensive distur-
bance by boat traffic in the better habitat located in area D

along the east shore of Lake St. Clair. In addition, there was
a general increase in Redhead and Canvasback use in the
section of the Detroit River adjacent to area E.

Area F consists of the lower Detroit River and the
marshes associated with the shore of Lake Erie extending
eastward to the Provincial Park at Holiday Beach. Canvas-
back and Redhead days during spring are the second highest
of any area surveyed, and the mtensity of use by diving
ducks during spring is the highest of any area surveyed.
Although rotal annual use by waterfowl has not changed
when compared with the data reported in Dennis and
Chandler (1974), indicated aurumn merganser use has de-
creased dramatically from 114 500 days to 200, and Black
Duck use has declined from 181 300 to 68 300 days. Black
Duck use also declined during spring from 14 900 to 3800
waterfowl days. Canvasback and Redhead days increased
from 64 800 to 237 800. Perhaps the loss in emergent aquatic
vegetation that occurred as a result of higher water levels in
the Great Lakes decreased the use by dabbling ducks, but

Table 3
Intensity of use of the survey area by waterfowl in spring
(I March ~ 1 June)

Waterfowl days per hectare

Area Hectares

Dabbling ducks

Diving ducks*  Total waterfowlt

permitted an increased use by diving ducks such as Red-
heads and Canvasbacks during spring due to more food
availability in the form of deeper submergent aquatics. The
change in merganser use is largely a result of the birds using
deeper water further offshore and may be related to prey
availability. . '

Area G consists of three sections of Lake Erie
shoreline that are virtually devoid of mgrsh vegetation.
Spring waterfowl use increased dramatically over that re-
ported by Dennis and Chandler (1974) for those species such
as Mallards, Black Ducks, Tundra Swans, and Canada Gefese
that regularly feed on waste corn in ﬁe!ds‘ "I"he al?sence of
hunting pressure during spring in conjunction wn’h the

reater amount of waste corn available in fields adjacent to
the lake shore has been responsible for the increase_d use.
Much more corn is grown along the shore than duf*mg thf.,’
years of earlier surveys. Annual waterfowl use during spring
increased from 179 200 to 580 000 waterfowl days. Autumn
waterfowl use decreased during the period from 272 400 to
136 800 days largely because of decreased merganser use..

Area H includes the marshlands associated with Point
Pelee National Park and Hillman Creek. Autumn waFerfowl
use is greatly decreased from 237 100 days reported in
Dennis and Chandler (1974) to 56 800, apparently as a result
of the presence of fewer waterfowl food plants in Hillman
Creek. Spring use was generally reduced as wellj although an
increase in merganser days from 16 500 to 127 500 increased

Point Bay was limited to a 300-m strip along the shoreline.
In future years, use of the open water areas by Redheads
and Canvasbacks may be expected to increase as a result of
the reduced disturbance by hunting activities. During
spring, Mallards, other dabbling ducks, Redheads and Can-
vasbacks, scaups, mergansers, other diving ducks [mostly
Gommon Goldeneye (Bucephala clangula)] Ring-necked
Ducks, and Canada Geese increased in area K. Tundra Swan
and Black Duck use decreased. Swans may have been
attracted away from the marshland areas to cornfields. The
reduction in Black Duck numbers may represent a genuine
population decrease, for which there is other evidence
(Dennis, Fischer, and McCullough, this publication).

Area L comprises the open waters of Outer Long
Point Bay, excluding the shoreline strip contained in area M.
Average water depths were about 10.2 m according to
nautical charts, with maximum depths of 36.6 m in the east-
central section of the Bay.

Outer Long Point Bay had the highest reported total
of sea duck days during both spring and fall of all survey
areas (Tables 1, 2). The Outer Bay also has the second high-
est total of merganser days during the fall, and the third
highest total for the spring. For total waterfowl use, the
Outer Bay ranks fifth behind the large marsh/open water
complexes of Lake St. Clair, Inner Long Point Bay, the
Prince Edward County shoreline, and the open waters of the
western Lake Ontario shoreline.

. ARES . . d
A — Bruce Peninsula 6 325 2,94 4.84 6.64 | 0 to 187 500. Migration chronology for t}?e various species and -
& T Southeast shore of Lake Huron 11504 109 8.2 813 the overal da}' toral from 126 0?1 o f Rond Bay and the groups of waterfow! was similar to information presented in
C - St. Clair River 2 088 4.79 33.41 33.95 Area ] includes the marshes of Rondeau Bay i is and Chandler (1974)
D — East shore of Lake St. Clair 14 889 35.04 36.71 106.25 waters of Lake Erie adjacent to Rondeau Provincial Park. As Dennis and C » . 4 1 Focks sca.
E —South shore of Lake $t. Clair and : ltof jor die-off of aquatic vegetation in Rondeau Most waterfowl were observed in small flocks scat-
porth section of Detroit River 5300 ool o83 17.52 areswto’ Mo ] lier s for tered over the entire bay. Although increased ship trafficin
F — Lower Detroit River 2 365 11.46 125.50 161.95 Bay, waterfowl use has decreased from earlier surveys Bav d the Nanticoke Industrial Development
G — West end of Lake Erie 11178 13.80 28.63 51.91 both spring and autumn. During spring, use by scaup and the Outer‘ ay due to the Nan e
H — Point Pelee 2015 13.00 78.56 93.05 diving ducks decreased; in autumn, use by Canvas- will not disturb the waterfowl to any great extent, increase
J —Rondeau Bay 4727 7.49 23.27 33.32 the other diving ducks . iving ducks all otential for an oil spill exists because of this traffic. An oil
K — Long Point 18 535 18.77 99.13 125.99 backs and Redheads, scaup, and other diving ducks a poter B Id affect many thousands of
1. — Quier Long Point Bay 51620 0.48 13.37 15.81 decreased dramatically. Total spring use decreased from spill in Outer Long Point Bay could affec | vl )
M= East end of Lake Eric and , s and the use durin birds in the inner as well as the outer bay, including Canvas-
lower Grand River 9 568 171 56.67 61.80 451 200 waterfowl days to 157 500 days and the use g . . o .
8 ot heads. 1 tions of the continental pop
N — NiagaraRi 26 7 7 06 700 days. Mallard backs and Redheads. Large portions ent:
— Niagara River 610 1.87 108.17 110.49 autumn decreased from 380 000 to 306 7 ays. | ; . . { one fime
& Bominshore of Lake Ontario 019 129 10.72 12.74 days during autumn increased from 33 600 to 143 700 be- ulations of both those species may be present aton .
Q ~ Burlington, Toronto, Oshawa o bapalm i he O 10 Ministry Areas M, N, P, G were completely resurveyed during
waterfront 8 288 21.59 20.66 54.05 cause of baited sanctuaries operated by the Ontario ) £ 1980 and the sorine of 1981 ]
R — North shore of Lake Ontario | 823 10.55 16.68 27.25 of Natural Resources, and thus the total autumn waterfowl- the autumn of 1980 and the spring ; 0.5k
§ — Prince Edward County 19 466 0.74 65.89 72.46 day decrease was min)i mized Area M includes the lower Grand River and a0.5km
Lol 20180 3.0t 27.08 oL ’ Area K includes the marshes of Long Point and Tur- strip along the shoreline of Lake Erie from the east side of

*Includes mergansers and sea ducks.
tIncludes geese, swans, and unidentified waterfowl,

Table 4
Intensity of use of the survey area by waterfowl in fall
(16 August - | January)

Waterfowl days per hectare

Area Hectares Dabbling ducks Diving ducks*  Total waterfowlt
A — Bruce Peninsula 6 325 0.12 1.24 1.46
B — Southeast shore of Lake Huron 14 504 0.64 3.29 4.05
C — 8¢ Clair River 2088 1.53 14.50 16.36
D — East shore of Lake St. Clair 14 889 344.11 83,59 473.65
E — South shore of Lake St. Clair and ’ .

north section of Detroit River 2 460 2.32 42,9% 4561 2
F — Lower Detroit River 2 365 30351 205%.47 . B75.05
G — West end of Lake Erie 11178 0.69 7.51 12.24
H — Point Pelce 2015 12.66 18.90 28.19
L — Rondeau Bay 4727 52.51 11.42 64.88

{ — Long Point 18 535 200.81 177.71 412.99

L — Outer Long Point Bay 51620 0.19 18.59 20.40
M — East end of Lake Frie and

lower Grand River 9 568 7.08 B5.76 94.53
N - Niagara River 2610 15,60 357.06 375.84
P — South shore of Lake Ontario 4019 0.97 125.64 128.32
Q — Burlington, Toronto, Oshawa

waterfront 8 288 101.43 62.83 197.38
{{ — N()r(h shore of Lake Ontario 1823 69.85 72.22 143,58
S — Prince Edward County 19 466 9.88 126.86 139.27
lotal 176 480 63.16 66.37 140.78 -

*Includes mergansers and sea ducks.
tlncludes geese, swans, and unidentified waterfowl.

key Point as well as the open water of Inner Long Point Bay.
The most recent surveys were conducted in 1978 and 1979,
when the area had the largest number of spring and autumn
waterfowl days as well as the third highest number of spring
diving duck days per hectare. As at Lake St. Clair, ther'e

has been a considerable increase in the use of the area in
autumn. Unlike Lake St. Clair, spring use increased from the
1969-73 period. The increase in autumn occurred large!y as
aresult of increased Mallard and Canada Goose populations,
plus a massive increase in use by American Wigeon during
the autumn of 1978. Increased food, both in the form of
baited sanctuaries and an excellent wild rice crop (Zizania
aquatica) in the autumn of 1978, as well as an inland drom_xght,
contributed to the increased use by dabbling ducks. During
4utumn, reduced numbers of Redheads and Canvasbacks
were more than compensated by the increased number of
dabbling ducks, as well as by an increase in the other diving
ducks group. Perhaps the more liberal open-water hunting
regulations that were implemented since the earlier survey
Period contributed to the reduced use by Redheads and
Canvashacks. The liberal regulations would have had much
less effect on the marsh-dwelling Ring-necked Ducks (Aythya
¢ollarisy that made up the bulk of the other diving ducks dur-
ing autumn. In 1979, shooting in the open waters of Long

Turkey Point to the inlet of the Niagara River. Habitat char-
acteristics were described by Dennis and Chandler (1974).
Peak waterfowl numbers.observed in autumn approached
14 000, and spring numbers exceeded 16 000. Along the
Lake Erie shoreline, large numbers of Greater and Lesser
scaup, Common Goldeneye, and Common Mergansers aref
present, particularly during autumn. Currently, the area 'has
the second highest spring merganser days and autumnn scaup
days of any area surveyed. Thermal discharge from the Nan-
ticoke generating station never freezes, permitting d.ucks to
remain late in the autumn and arrive early in the spring

g wgh, this publication).
'(Mccu!i?htegmarshypsection of the Gre}nd Rivef that exttends
upstream beyond the town of Dunnx{ﬂle provides q}xahty
dabbling duck habitat. The Grand River marshes aided by
nearby baited sanctuaries hold fair numbers of Mallard‘s n
the early fall, although shooting pressure.forces most birds
to leavelshortly after opening of the huntmg season.

Area N is the Canadian side of the Niagara River ex-
tending from Lake Erie to Lake Ontario. The area has the
highest autumn and the second highest spring diving duck
days per hectare. Autumn use by Canvasbacks, scaups,
mergansers, and other diving ducksincreased dramaucally
from earlier surveys. Spring merganser and Oldsquaw use

41



42

increased approximately 9- and 10-fold, respectively. Since
the earlier surveys there was an apparent increase in the size
of a bed of submergent aquatic vegetation adjacent to Navy
Island and more waterfowl foods may have resulted in the
greater waterfowl use.

Area P extends from the mouth of the Niagara River
to Hamilton Harbour and consists of a strip 0.5 km wide.
The area is particularly notable for its fall concentrations of
Greater and Lesser scaup. The autumn scaup days de-
creased by approximately 50% from those calculated for ear-
lier surveys; however, the total autumn waterfowl days for
the scaup group was still the third highest of all areas. Scaup
use of the area peaks rapidly in mid-October and it is possi-
ble that our surveys missed the migration peak. Recently, it
has become apparent that the birds are moderately dis-
turbed by increased power boat traffic and this may limit
waterfowl use.

Area Q comprises Hamilton Harbour and a shoreline
strip of open water 0.5 km wide, and the associated marshes
from Hamilton Harbour to and including the Second Marsh
at Oshawa. In general, use of the area is similar to that re-
ported in Dennis and Chandler (1974). However, merganser
use increased during both spring and autumn and use by
Canada Geese increased 8-fold in spring and approximately
5-fold in autumn. The goose increase is largely because of
the species’ recent population expansion in southern
Ontario. Minor increases in the autumn use by Mallards
and Black Ducks are a result of more restrictive firearms
discharge bylaws reducing hunting pressure in conjunc-
tion with an increase in the area of corn fields for field
feeding.

Area R is made up of the Lake Ontario shoreline strip
from Oshawa 1o Prince Edward County. No new surveys
have been flown.

Area S consists of the open water shoreline strip of
Presqu’ile Bay and Prince Edward County including the Bay
of Quinte. Waterfowl day totals for both spring and autumn
for scaup were the highest of all areas. Area S also had the
second highest total of sea duck days during both the spring
and fall. Large numbers of Canvasbacks, Redheads, Com-
mon Goldeneyes, mergansers, and Canada Geese were also
present. Fall counts were higher than in the spring. See Ross
(this publication) for more details on waterfowl use through-
out the Prince Edward County shoreline zone.

5. Summary

Tables 1 and 2 illustrate the quantity of waterfowl use
in the various areas during spring and autumn, and Tables 3
and 4 give an indication of the intensity of use. The areas are
ranked in descending order of magnitude according to total
waterfowl days during the migration periods as follows: K—
Long Point marshes; D — Lake St. Clair marshes; S — Prince
Edward County marshes and bays; Q — Burlington, Toron-
to, Oshawa waterfront; L — Outer Long Point Bay; F —
Lower Detroit River and associated marshes; M — northeast
Lake Erie shoreline; N — Niagara River; G — west and cen-
tral Lake Erie shoreline; P— south shore of Lake Ontario;

J — Rondeau Bay and associated marshes; R — north shore
of Lake Ontario; H — Point Pelee area; B — east shore of
Lake Huron; E — south shore of Lake St. Clair, north end of
Detroit River; C — 8t. Clair River, and A — west shore of
Bruce Peninsula.

Although environmental pollution and disturbance
pose a threat to all areas, other direct habitat changes that
would significantly discourage waterfowl are unlikely to
occurinareas A, B, G, E, G, L, N, P, Q, and R. Perhaps these

areas, with the exception of L, are the most probable for

an expansion of power generating facilities in southern
Ontario. At each new station, use by waterfowl during the
late autumn and early spring will be increased because of the
warm water discharged by the station. Significant quantities
of quality habitat remain in areas D, F, H, J, K, M, and S.
Some habitat has been preserved by government ownership
inD, H, ], and K, but more is required, and little habitat
preservation is at present ensured in areas S — Prince Ed-
ward County, F — the lower Detroit River, and M — particu-
larly the Grand River marshes. All seven areas must be given
top priority in terms of habitat protection and improvement.
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Appendix 1
Years of survey coverage
Area Spring Autumn
A — Bruce Peninsula 1974 1973
B — Southeast shore of Lake Huron 1974 1973
C — St. Clair River 1974 1973
D — East shore of Lake St. Clair 1977 1976
E — South shore of Lake St. Clair and

north section of Detroit River 1980 1979
F — Lower Detroit River 1980 1979
(; — West end of Lake Erie 1980 1979
H — Point Pelee 1980 1979
J — Rondeau Bay 1980 1979
K — Long Point 1979 1978
L — Quter Long Point Bay 1978 1977
M — East end of Lake Erie

and lower Grand River 1981 1980
N — Niagara River 1981 1980
P — South shore of Lake Ontario 1981 1980
Q — Burlington, Toronto, QOshawa

waterfront 1981 1980
R — North shore of Lake Ontario 1972 1971
§ — Prince Edward County 1976 1970 and 1971

Waterfowl use of the Lake St. Clair
marshes during migration in

1968-69, 1976—77, and 1982

by D.G. Dennis and N.R. North

1. Abstract

The marshlands associated with Lake St. Clair are
used extensively by waterfowl during spring and autumn
migrations. Regular aerial waterfowl surveys were con-
ducted at Lake St. Clair during the springs of 1969, 1977,
and 1982 and the autumns of 1968, 1976, and 1982, Many
changes in marsh management and habitat quality occurred
during the 14 years spanned by the surveys.

The purpose of the study was to document and
explain the corresponding changes in waterfowl use.

Factors contributing to increased waterfowl use were
larger local Mallard and Canada*Goose populations, more
baited sanctuaries, increase in quantity of waterfowl food
plant species as a result of higher lake levels, and the es-
tablishment of a National Wildlife Area closed to hunting.

Factors that reduced waterfowl use included habitat
destruction caused by agricultural drainage; marina deve-
lopments on wetlands, with resulting increased boat traffic
disturbing waterfowl; increased public hunting on areas that
had previously been hunted at a low intensity; and popula-

tion declines in species such as Black Ducks and Ruddy
Ducks.

2, Introduction

In Ontario, south of James Bay, the most extensive
and highest quality habitat suitable for migratory waterfowl
18 provided by the large shoreline marshes associated with
Lake Erie and Lake St. Clair. The marshland along the east
shore of Lake St. Clair currently serves as the most impor-
tant staging area in southern Ontario for Mallards (Anas
i’larlyrhynchos), Black Ducks (A. rubripes), Canada Geese (Bran-
la canadensis), and Tundra Swans (Olor columbianus) (Dennis,
McCullough, North, and Ross, this publication). In addition,
large proportions of the North American populations of
_Canva‘lsbacks (Aythya valisineria), Redheads (Aythya americana),
and Tundra Swans use the marshes during the staging
Periods,

. All wet]‘ands in southern Ontario face intense pres-
" €s 'threatemn‘g their survival because of agricultural, in-
an (Sl“ilal, recreftxonal, and urban demands. Between 1965
wer C?/8, 24.7% of the privately owned St. Clair marshes
o eh estoyed, largely by conversion to farmland (McCul-
0 ng 1981). The Canadian Wildlife Service (CWS) has rec-
egvi!ZEd the need to provide wetlands with protection and
menzonmemally sound management. Before such manage-
; ll(‘teccian occur a great deal of inventory work must be con-
'db" ed. In an initial attempt to establish the value of the
"at at Lake St. Clair to waterfowl, regular aerial surveys

were conducted during the autumn of 1968 and the spring
of 1969. The area was intensively resurveyed in the autumn
of 1976 and the spring of 1977 and again in the spring and
autumn of 1982. The present paper examines changes in
waterfowl use as a result of changes in both habitat and man-
agement practices in the general area. Figure 1 depicts the
marsh areas included in the surveys.

3. Study area

At present, the Lake St. Clair marshes, including the
Walpole Indian Reservation lands, occupy approxima{ely
12 000 ha. The marsh land is essentially table-top flat, in-
terrupted by old beach ridges along the east shore of Lake
St. Clair. The marshland within the Walpole Island Indian
Reserve is the southern extremity of the St. Clair river delta.

Man-made dykes occur throughout the marsh areas
and may be a metre or two above marsh level. Approximate-
ly 39% of the marshes are dyked to control water levels to
improve waterfowl hunting and muskrat production. Marsh
drainage between 1965 and 1978 occurred almost exclu-
sively (90.9%) on dyked marsh (McCullough 1981).

‘ The St. Clair marsh complex may be characterized by
three physiognomic types. These are dense emergent marsh
of a continuous nature; emergent marsh zones interspersed
with small ponds, bays, and channels; and open water marsh
zones. In the emergent marsh zone the principal plant spe-
cies are cattail (Typha sp.), with sedge meadow complexes
and Phragmites patches occurring in many areas. In the
small ponds adjacent to the emergent marsh zone, bulrush
(Scirpus spp.), burreed (Sparganium spp.), pickerel weed
{(Pontedaria cordata), water-lily (Nymphaea spp.), water milfoil
(Myriophyllum spp.}, coontail (Ceratophyllum demersum), and
sparse stands of pondweed (Potamogeton spp.) occur. Exten-
sive open water areas are present in the vicinity of the Big
Point Club on the mainland, and Johnston Bay, St. Anne’s
Bay, and Goose Lake on Walpole Island. The open water
zones contain valuable waterfowl! food plants such as wild
celery (Valisineria americana), sago pondweed {Potamogelon
pectanatus) as well as bulrush and other pondweeds. In a few
locations, such as Goose Lake, extensive submerged beds
of musk grass (Chara spp.) occur.

Currently all marshland at Lake St. Clair is main-
tained principally for the purposes of warerfowl hunting,
with the exception of a 240 ha area operated as a National
Wildlife Area. Most areas are operated by clubs in which
annual memberships are required and hunting activities are
regular but of low intensity. In a few locations, especially on
the portions of Walpole Island not leased to hunting clubs,
public hunting occurs. )
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Figure 1

Marsh locations along the east shore of Lake St. Clair
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4. Methods

The data in all tables are based on 12 aerial surveys
conducted in 1968-69, 121in 1976-77, and 12 in 1982. In
fact 23 surveys were flown in 1968-69, but the 12 dates that
corresponded most closely with the survey dates in 1976-77
and 1982 were selected to facilitate comparisons.

The surveys were normally conducted by two observ-
ers in a fixed-wing aircraft at an alticude of approximately
100 m. A predetermined route was followed in each survey.
In 1968-69 a Cessna 172 on wheels was used. In 197677 we
used a Lake Amphibian because of its safety over water at
low altitudes and its stability at slow speeds. In 1982 a Cessna
185 on Hoats was used, for the same reasons.

In all tables autumn is considered to include the

eriod 1 September — 16 December and spring includes
17 March - 7 June. The six surveys flown in the autumn
were fairly uniformly spaced throughout the autumn with
the exception of two surveys completed during the week of
1 November in an attempt to catch the peak of fall waterfowl
use. In the spring, three of the six surveys were conducted
within 12 days of 1 April to emphasize the period of peak
migration when most of the spring waterfow!l use occurred.

Relative waterfowl use of the various marsh units was
determined by calculating “waterfow! days” from the aetial
survey data. Waterfowl days were calculated by averaging
duck numbers between two survey days and multiplying the
average by the total number of days between the surveys.
Totals for the spring or autumn were obtained by summing
the results for the entire survey period, as in Dennis and
Chandler (1974).

Records of changes in marsh vegetation and manage-
ment practices were made in conjunction with other CWS
activities such as waterfowl banding and aerial photo inter-
pretation associated with habitat assessment, from conver-
sations with marsh managers, and from direct observations
during the aerial surveys.

5. Results and discussion

Large numbers of ducks, Canada Geese, and Tundra
Swans use the St. Clair marshes. Estimated peak numbers

were approximately 60 000 in the spring and nearly 150 000

birds in the autumn.

During the 14 years spanning the three survey peri-
ods, a variety of natural and man-made changes occurred
that altered the value of the Lake St. Clair marshes as water-
fow! habitat. One of the most important changes was the
increased use of legally baited areas to attract and hold birds.
A legally baited area is one in which waterfowl food may be
placed, under a federal permit, for the purposes of attract-
ing waterfowl during the hunting season. Hunting is pro-
hibited within 400 m of the bait. During the first survey
period, legally baited areas that were extensively used by
waterfowl were uncommon but by 1976-77 baited sanctu-
aries were a routine technique to manage waterfowl for
hunting purposes. Baited areas had increased further by
1982, largely because they are a cost effective way to improve
hunting success. The high real estate values in the general
area effectively prohibit the purchase of large tracts of
marshland specifically to maintain hunting opportunities.
Baited sanctuaries allow greater utilization of existing
Marshlands and make their operation as hunting clubs more
feasible.

The effects of Great Lakes water levels were dramati-
cally different during the first two survey periods, although
actual water levels were not greatly different at the time of

.

survey. For example, the mean level was 174.79 m above sea

level (ASL) in October 1968, 175.14 m in October 1976, and

174.96 m in October 1982. The water level increased from a
low ot 174.05 m ASL in 1964 to a high of 175.30 m ASL in
October 1973. The gradual trend to high water in 1973 from
the low in 1964 led to a severe cattail die-off between the two
early survey periods. The result was a great increase in the
quantities of open water in those marshes without complete
water-level control. Greater quantities of high quality water-
fowl foods, such as wild celery and various species of pond-
weeds, occurred in the open water areas that resulted from
the cattail die-off. In the deeper areas the higher lake levels
probably reduced the quantity of high quality duck foods be-
cause of reduced light penetration. Only small areas of cat-
tail died off after 1976. Figure 2 illustrates the changes in
vegetation with sections of aerial photos taken by Energy,
Mines, and Resources in 1968 and 1976 for two portions of
marshland. Section A is located on Squirrel Island and shows
the beneficial effects of high water reducing cattail, which re-
sulted in improved marsh — open water interspersion. Sec-
tion B is at the south edge of the Big Point Club and shows
the elimination of vegetation as lake levels increased in the
deep water areas.

Between 1968 and 1976 approximately 525 ha of
marsh were drained for agriculture. At the same time a
marina was completed and subdivisions were developed on
an additional 80 ha near Mitchell Bay and the mouth of the
Thames River. Approximately 400 additional hectares were
drained by 1982. Much of the drained land was used for
corn production, and portions were operated as dryland
waterfowl hunting clubs during the autumn.

In 1974 CWS purchased approximately 240 ha two
kilometres north of the Thames River, and management
changed from that of a hunting club to a National Wildlife
Area on which hunting is prohibited.

On the Walpole Reserve, leases were not renewed on
portions of two private hunting clubs totalling approximate-
ly 2800 ha. The Walpole Indian Band began to manage the
2800 ha as part of their public hunting area and hunting
pressure greatly increased. :

One additional factor changing the use of the wet-
lands by waterfowl has been a dramatic increase in pleasure
boat trafhic.

5.1.  Changes in the use of the entire area

Table 1 summarizes use of the Lake St. Clair marshes
by the major species and groups of ducks, geese, and swans
during autumn and spring in 1968-1969, 1976-77, and in
1982. In autumn total waterfowl use rose by 27% from 1966
to 1976 and by a further 10% (of the 1968 base) by 1982.
Mallard numbers nearly doubled by 1976 while the com-
bined numbers of Black Ducks and other dabblers fell by
49%; from 1976 to 1982 they showed little further change.
Changes in autumn use by the four principal diving duck
species were small, though there was an 80% decline in other
divers from 1968 to 1976, largely restored by 1982. Geese
(nearly all Branta canadensis) increased by 61% to 1976 and
by a further 130% to 1982. There were few swans in autumn
in 1968 but appreciable numbers in 1976 and 1982.

Duck days in the spring of 1969 were 20.7% of those
in autumn 1968. In general, spring use is a better indication
of the intrinsic value of the marshes to waterfowl, as manage-
ment practices that increase bird numbers for hunting are
not usually implemented during the spring. Spring water-
fowl migration occurs more rapidly than in autumn and the
impression given by spring waterfowl days is rather less
favourable than in autumn. The apparent changes in total
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Figure 2

Examples of changes in vegctation and interspersion: A shallow marsh areas

in_ the S\\'an Lake Club on Squirrel Island. and B)
Big Poiut Club between 1968 and 1976

deep marsh arcas in the

A ) Autummn (1 Sept.— 16 Dec.) hprmg(lL\l.n: 7 June) Autainn Spring
Specics groups 1968 1976 1082 1969 1977 1982 LO68—1976 19681982 1969- 1976 19691982
Mallards 1632 3917 4253 18% 948 172 97.0 99,0 96.6 85
Black Ducks 1027 940 0949 108 64 hb ~8.5 7.6 —-36.1 —18.5
Other dabbling ducks 612 365 362 391 106 81 104 —~10.8 ~72.9 —79%
Canvasbacks. Redheads 1041 1106 893 11l 1l 236 6.2 =112 234 674
Creater and Lesser scaup 44 36 46 100 138 9() —18.9 45 38.0 16,0
Other diving ducks 243 48 200 29 31 106 802 N 318 460,40
Total ducks 14599 5719 5712 951 B 887 219 2.2 ~18.4 6.7
Geese 379 609 1084 138 254 198 Gl 1906 87.7 43.5
W ! 9 E 122 104 157 8000 11000 148 987
Total waterfowl 1973 G393 G811 1211 I150 1242 271 47.0 —34 9.6
spring waterfowl use were small. The marshes in spring were The increases in numbers ol diving ducks in spring reflect this

Table 1
Wwatertow! use of the Lake St. Clair marshes in autummn and spring in
1968-69, 1976--77, and 1982: in thousands of wateriowl-days

Seasonal waterlow| use

% change in waterfowl use

used much less by dabbling ducks. other than Mallards, [rom
1969 o 1977, although thev had recovered some ot thewr
value for those species in 1982, By 1982, Mallard numbers
had fallen below their 1969 level. Diving cluck use increased
in spring from 1969 10 1977 and increased even more from
1977 to 1982, The number of Canada Geese using the mar-
shes in spring increased by 88% trom 1969 1o 1977 butin
1982 were only 43% higher than in 1969, not showing the
accelerated growth seen in autumn. Lake St. Clair has long
been one of the major haunts of Tundra Swans in spring.
Evidently it stillis, though the substanual growth in the num-
bers of swans wintering in the US Atlantic coast states during
the last 20 years has not been reflected in the swans' use of
Lake St. Clair. We believe that the failure ol the recorded
numbers to keep pace with populaton growth is duetoa
change m local distribution that began in the early 1960s.
Swans began (o spend less time 1 lakeshore marshes and
more in poorly drained areas in agricultural land through-
out southwestern Ontario (Gunn 1971). Thus they have be-
come less likely Lo be encountered during the aerial surveys
associated with lakeshore marshlands.

High lake levels increased the carrying capacity ol the
marshes, temporarily helping 1o oftset losses caused by
drainage. The efects of reduced areas ol emergent marsh
are directly reflected by the decreased numbers of true
marsh-dwelling species, such as the American Wigeon
(Anas americana). Gadwall (Anas strepera), Green-winged Teal
(Anas crecea) and Wood Duck (Aix sponsa).

The increase in nuniber of Mallards in spring from
.1969 to 1976 corresponds to their increase as breeding birds
0 Ontarjo (Collins 1974), which seems now to have slowed
down. The much more striking increase in autumn over the
same period was probably a result ol the widespread local
use ol baiting with grain to attract and hold field-feeding
ducks and geese during the hunting season. This may have
helped to enlarge the spring population by encouraging
lc’ngel‘stopovers and mereasing the waterfowl tradition in
the general area.

The large decrease in Black Duck numbers in spring
F"Un_l 1969 10 1977 similarly corresponds to their widespread
dﬁcil.ne over much of Ontano and adjacent states. Their
Partial recovery locally by 1982 is not known to have been
malched elsewhere, and lmuy be a result of the surveys miss-
ing a rapid migration peak during the spring of 1977,

"3 In general, diving duck habitat increased in quality as
2 &8}111 of greater areas 6f()p€n water with submergent
€aies of plants that are favoured foods of waterfowl.

mprovement. In autumn greater disturbance by boat traffic
and increased hunting pressure in sonie areas otherwise pre-
ferred by diving ducks helped to prevent corresponding
growth in diving duck use, though by 1982 most ol the
species other than Canvasbacks and Redheads seem 1o have
adapted successfully to the changed circumstances. Most of
the autumn declines from 1968 to 1976 were due to major
recdluctions in Ruddy Ducks (Oxyira jamaicensisy and Ring-
necked Ducks (Aythyva collaris). Over their entive range RUddy
Ducks have been decreasing but Ring-necks increasing (Bell-
rose 1978). We believe that reduced use in autumn by both
species may have been due to competition by other species.
leading to less [ood in deeper waters. In addition, gready in-
creased numbers ol Mallard exploited the new shallow
marsh zones that resulted from high lake levels.

5.2, Changes in indinvidual marsh areas

Changes in watertowl use of the marshes depicted in
Figure | are summarized in Tables 2 and 3. The tollowing
notes deal with some apparent reasons for the recorded
changes.

Area 1 — Pointe-aux-Roches and Baptiste Club (283 ha)

The increase in use from 1968—69 1o 197677, es-
pecially by Mallards, was a [unction ol habitat improvement
due to high water levels. The subsequent declime that had
occurred by both spring and autumn of 1982 was a result of
drainage of 60 ha, though the numbers of Mallards and
Black Ducks were sustained in autumn by a baited
sancluary.

Area 2 — Bradley Marsh (550 ha)

About 80% of the wetland was drained foy agricul-
ture by 1977. Subsequent management for fall hunting
switched to a combination ol legally baited sanctuary aveas
and partally flooded corn fields. This increased the numbers
of the principal field-teeders — Mallards, Black Ducks, and
Canada Geese — m autumn, but the loss of most of the
marsh greatly reduced cduck numbersin spring.

Area 3 — Balworal Club (81 ha)

A large increase in autumn use from 1968 to 1976
was achieved by means ol a baited sanctuary area but the lar-
ger attractions on area 2 seem to have drawn ofl many ol the
field-feeding species by 1982. There was litlle change
spring use of this small area, other than some increase in
visits by Canada Geese in 1977,
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Area 4 — St. Clair National Wildlife Area (240 ha)

This was a private hunting club until purchased by
CWS in 1974. Hunting has been prohibited since the crea-
tion of the NWA. Initially this led to a dramatic increase in
use by Mallards and Black Ducks. Both are species that util-
ize adjacent baited areas and feed in fields extensively;
however, even when feeding on grain they also consume
quantities of marsh-grown foods. As a result of the quick
consumption of marsh plants by these two dominating
species, the numbers of other dabbling ducks using the area
in the fall fell after the establishment of the NWA, as did the
number of Mallards and Black Ducks returning in the
spring. In an effort to increase long-term use by true marsh-
dwelling species (that do not also feed in fields) the water
level was lowered temporarily during the summer of 1981
to establish good quality aquatic vegetation. In the spring of
1982 corn fields in the vicinity were heavily Hooded and
attracted large numbers of Mallards, Canada Geese, and

Tundra Swans, thus decreasing Mallard numbers observed
within the boundaries of the marsh.

Area5 —St. Lukes (170 ha)

Changes in waterfow! use in this area are very differ-
ent from those in area 4, in that increased autumn use from
1968 to 1976 by Mallards and decreased use by Black Ducks
may partially reflect the local population changes in the two
species. Decreases in Mallard numbers by the autumn of
1982 may be a reflection of the greater attractions in area 2.
Spring use had increased by 1977 for all species of dabbling
ducks because of food resources remaining from the previ-
ous autumn. Further increases had occurred by the spring of
1982 for all species other than Mallards. Spring use by geese
had decreased in both 1977 and 1982 because the geese
tended to concentrate on the wheat fields adjacent to area 2.
Management of area 5 was not greatly changed during the
period.

Area 6 — Big Point (885 ha) .

Area 6 does not have water-level control and large in-
creases in the amount of quality waterfowl foods such as sago
pondweed and wild celery occurred when extensive bfeds of
emergent vegetation, largely cattails, were killed by high lake
levels. Autumn use by all species of dabbling d_ucks, as well as
by Canvasbacks and Redheads, increased cons!deral?ly from
1968 to 1976, both because of better foods Eaxfaxlablg in the
open water and a shift of much of the hunting activity to
areas adjacent to upland crop fields. ‘

In autumn 1982, reduced numbers of Mallard§ and
Black Ducks, and greater numbers of all species of diving
ducks, Canada Geese, and swans used the area. High \‘vater
has continued to modify the area, so that more extensive
beds of submergent aquatics useful as food for diving dlj(;ks
now exist. The dramatic increase in "other diving ducks” is a
result of the return of Ring-necked and Ruddy fiucks to the
area (Dennis and Chandler 1974). The eliminationof a

major baited area, in association with a dryland hunting club
nearby, partially accounts for the reduced use by Mallards
and Black Ducks, while geese and swans had increased
because of increased populations using the region.

During spring the use by Mallards and Black Ducks
was relatively unchanged from 1969 to 1977. Use by other
dabbling ducks and Canvasbacks and Redheads dro}?ped
greatly, probably because of extensive food exploitation by
the increased numbers of birds during autumn. Both Cana-
da Goose and Tundra Swan use had increased. Swans
shifted fromarea 11, on St. Anne Island, and from areas 12
and 13 (located on Walpole and Squirrel islands). Goose use
also shifted from area 12. These shifts may have been a re-
sult of greater waste grain available in close proximity to
area 6 as well as greater disturbance on the Walpole Reserve
during spring because of activities associated ‘.“th muskrat
trapping. In 1982 dabblers were scarcer than in 1977 but
diving ducks had further increased. Swans and Canada

Table 2

Waterfowl use of individual marshes on the shore of Lake $t. Clair in autumn
1968, 1976, 1982; in thousands of waterfowl days to ncarest thousand,

“u” <5, See Figure | for locations. Totals do not include “tr”

Canvasbacks

. Other dabbling and
Mallards Black Ducks ducks Redhcads Scaups
68 76 82 68 76 82 68 76 82 68 76 82 68 76 842
L. Pointe-aux-Roches,
Baptiste Club 9 45 41 2 2 5 I3 18 tr 0 0 0 0 0 0
2. Bradlcy Marsh 411 389 1080 120 111 150 96 tr 5 tr 0 0 tr v 0
3. Balmoral Club 8 166 a9 2 15 I tr 5 20 0 0 0 0 0 0
4. St. Clair NNW.A, 73 487 297 13 56 79 60 18 15 0 1 0 U] 0 0
5. St Lukes 25 80 66 14 4 13 19 17 4 0 0 0 0 3 0
6. Big Point 97 594 333 143 84 175 92 120 116 317 309 846 tr 6 46
7. Al Shane Leasc 4 105 62 2 28 16 13 9 17 5 tr tr 0 0 0
8. Mitchell Bay 9 14 15 0 ¢ ! I 6 12 66 4 17 0 7 0
9. Mud Creek 147 148 108 66 36 17 42 40 48 tr 4] 12 tr 0 tr
10, Keowiash Marsh 3 26 3 1 7 tr tr 3 1 0 0 0 0 0 0
11 St. Anne Shooting Co. 350 412 . 160 105 6 54 . 0 2 ¢ 0 0
11A. Band Marsh }328 7114 BT }‘34 %6 17 }"0‘* 276 10 } I S
12, Band Marsh 16 88 137 78 30 166 16 26 11 30 205 6 1 I 0
13, Owen Smith Marsh 436 325 570 115 135 146 55 5 28 G tr Q 0 0 0
14, Swan Lake 13 38 12 41 79 7 5 10 3 5 26 tr 1 I 0
15, St. Clair Flats Shooting Co. o4 23 34 . 23 28 - 5 9 19 tr 4 0
I5A. Band Marsh }‘ B 5 s } T } Mooy } 8 18 } oo o
16, W.W. Anderson Co. .5 | 61 I 18 23 2 0 1 0 41 tr .0 6 0
17, Secaway Island 12 15 I 37 14 tr 9 4 0 6 7 tr 0 0 0
18, Snake Island 8 0 ] 3 0 0 g 0 0 0 tr ¢ 0 0
Total 1632 3217 3953 1027 940 949 612 365 369 1041 1106 843 | 44 36 46
Other diving Total
ducks* Total ducks Geese Swans water fowl
68 76 82 68 76 82 68 76 82 68 76 82 68 76 82
[. Pointe-aux-Roches, }
Baptiste Club tr 0 0 24 65 46 0 0 0 0 tr 0 65 46
2. Bradley Marsh 0 0 0 627 700 1935 108 336 770 tr ir tr 735 1036 2005
3. Bahnoral Club 0 0 1] 10 186 80 0 i 2 0 0 4] 10 187 82
4. St. Clair NW.A. 5 u 1 151 562 322 5] 4 ] tr 1 0 157 567 322
5. St Lukes tr tr 0 58 104 83 0 0 0 ] 0 0 58 104 83
6. Big Point 89 6 110 738 1419 1626 22 18 68 1 8 10 761 1445 1704
7. AlShanc Leasc 0 0 0 24 142 95 0 0 tr 0 ir 5 24 142 100
8. Mitchell Bay I w I 77 34 46 r 1] 1] ] 0 0 77 34 46
Y. Mud Creek 2 tr tr 257 224 185 0 0 0 4] 0 0 257 224 185
;(1'}‘ é{cowinsh Marsh 0 tr 0 4 36 4 tr ¢ 0 0 0 0 4 36 4
. St. Anne Shooting Co. oe 84 - 516 657 0 0 0 . 516 657
LA Band Marsh © }"" [ S U T AL BT St } O 5 } ) B! } 1318 o8 43
12, Band Marsh 1 4 8 142 354 398 I 1 o tr 0 0 145 355 328
18, Owen Smith Marsh 0 tr r 606 465 744 236 235 298 0 0 0 842 700 982
4. Swan Lake 15 65 169 92 0 0w r 0 0 65 169 22
15. St Clair Flats Shooting Co. ! 3 o 75 74 0 6 00 75 80
I5A. Band Marsh B 5 4 } M se 3 } L } Yo }‘ 214 a5 35
165, \:‘«"‘W. Anderson Co. 0 6 0 8 54 85 0 0 3] 0 0 0 8 54 85
17. Scaway Island 0 1 64 40 2 0 o0 0 0 0 61 40 2
18, Snake Island N0 0 12 0 0 00 0 00 0 12 o 0
Total 243 48 209 4599 3712 5719 373 602 1084 I 9 15 4973 6328 681

*Includes mergansers and Oldsguaws.

ble 3 o )
\T’\?alerfowl use of individual marshes on the shore of Lake St. Clair in spring

1969, 1977, 1982; in thousands of waterfowl days to nearest tllousand,
“tr” <0.5. See Figure 1 for lucations. Totals do not include “tr

Canvasbacks
Other dabbling and 4
Mallards Black Ducks dlucks Redhcads Scaups
69 77 82 69 77 82 69 77 82 69 77 82 69 77 82
1. Pointe-aux-Roches, . 9 o 5 0 0 0 tr i 1
iste Club 4 n 2 4 v : a 9w
2 g?féllscf Marsh 55 1416 5 6 1 68 14 6 8 [0 w (1) : :
3. Bakmoral Club o 1 I 0w o v 2w ( 09 0 0 0
4. St.Clair N.W.A 34 15 8 12 2 i 9 8 9 ) 9 [ 00
5 StLukes 5 16 5 oot 6 18 4 or 6 oh 58w
6. Big Point 1319 16 15 18 11 weoog 26w §oos 2
" ALSh, 5 4 ar 702w 2 ) L S
: i:\»tl‘&}]f'llleg?%sc 5 1 0w oar 22 97 24 10 16 30
9" Mud Creek Y 4 0w 703 0 a 8o
10, Keowi::ash Marsh 0 16 tr tr i_l_ Ig 1 13 EE 3 o :; o 1 o
1. St. Anne Shooting Co. TR 39 } 18 / } 6 9 o } 55 89 26 93 30
o B Mo Rt 50 1 9 5210 16 90 95 62 19 82 31
12, Band Marsh ? b p ir 4 ‘ 9 ] 1
13 O;nen Smith Marsh 21 15 13 4 3 2 55 1 (I) I [5 é : | 0
14. Swan Lake 151l w48 woo Lo w3 o
15. St. Clair Flats Shooting Co. " 6 2 ] 2 s } 8 4 } 9 8 54 } 18 9 46
15A. Band Marsh 2 5 : 5 5 Y | 1 4 iy 3 g
[6. W.W. Anderson Co. 9 1 4 1 tr 13 3 5 ‘ | K b 5
17 Qe:awell‘vlsEand tr 2 tr tr ! I i v {) 5 g) 33 0 0 u
8. Snake Island 016 v 0 r_ 09 = 58 204
Total 188 238 172 108 69 88 391 106 8l 141 174 236 100 158
Total
Other diving . S waterlowl
ducks* Total ducks Gecese Swans 2 ~
- . s ~ 3 30 77 2
63 77 82 69 77 82 69 77 82 69 77 82 60 77
B infe-aux- ; 29 11
X gzm:iitguélimcs’ o2 1823 7 w44 oot B0 141 118
2. Bradley Marsh w1 120 35 23 w105 89 Lo 00w
3. Balmoral Club 9 0 4 4 ooy 10 7 2 203 51 95
4. S(. Clair N.W.A. 0 w3 16 20 ooy ; - 24 31 7
5 : 5 ¢ 2 L. ' . :
6. ls%ti‘Ll;lk'ei T 156 54 8l s 104 89 A 81 210 9
7 Al%hggleleasc tr tr 0 Ll‘,)' ;g bg 3 3 (l) g - 45 32 64
0 Mad ol T 04 7 w4 000 w0 o
T € < < LN £
10, Keowiash Marsh oo 1 a2 “ 2 S w0 4 11 58
' St Anne Shooting Co. - g L 5 jos 122 5B } I ; } 8 B T5s 139
1A, Band Marsh ' P O 125 208 141 w0 50 15 2 199 220 144
12 Band M. o2 3 Ca 16 99 42 31
13, ()\.rga;;ri}t: Marsh o412 83 34 3l 0 8 0 o g 7 12 4
4. SwanLake ow b4 65 0 Con b 42l
13, St. Clair Flats Shooting Co. 116 50 12 2l } 2 0 } 0 0 9 61 99
15A. Band Marsh > ) 9 2l 1? ¢ (I) I 1 0 w 24 9 22
6. W.W. Anderson Co 3 ! 1 19 g 22 2 . . 0 0 3 10 11
17 Scaway Island w13 10l ooy Y0 o 00 152
18, Snake Tstand o 0 3 o 0 36 o0 0 - 0 )96 52
Lol 25 81 106 951 776 887 138 259 (98 192 104 157 1211 1139 1242

*
Includes mergansers and Oldsquaws.
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Geese were fewer than in 1977 but Big Point remained one
of their principal regional haunts.

Area 7 — Al Shane Lease (202 ha)

The area was a dyked marsh with water-level control
during 196869 but by 1976 the dyke had been breached
and a marsh complex containing better quality plant inter-
spersion resulted. Subsequently, use by Mallards and Black
Ducks increased.

By autumn 1982 numbers of Black Ducks and
Mallards had decreased while other dabbling ducks had in-
creased. The marsh was in an optimumn stage of succession as
a result of high lake levels and thus was probably more
attractive to the true marsh-dwelling species of dabbling
ducks such as American Wigeon and Gadwall. Spring Black
Duck use decreased from 1969 to 1982, reflecting popula-
tion changes. Spring use by other dabbling ducks increased
from 1969 to 1977, reflecting the better quality duck foods
that were present, but decreased again by 1982, when Tun-
dra Swans made this one of their preferred areas. Swans
were able to forage in deeper waters than the dabbling
ducks, where available food was less depleted by heavy duck
use in autdmn.

Area 8 — Miichell Bay (688 ha)

The habitat in area 8 remained relatively unchanged
during the 14 years. Adjacent marina developments on
6.5 ha of marsh (McCullough 1981) resulted in a great in-
crease in pleasure boat trafhc, especially near the peak of
migration in late October. Canvasbacks and Redheads had
decreased by the autumn of 1976, Partial recovery in 1982
may have been helped by regulations restricting offshore
shooting. Spring use by most species was little changed. Use
by scaup decreased from 1969 to 1977, then advanced to
much higher levels in 1982, perhaps partly because of fewer
Canvasbacks and Redheads. 1n southern Ontario, scaup
tend to avoid areas used by large numbers of those species.

Area 9 — Mud Creek (687 ha)

Few management changes occurred between 1968
and 1976 but 350 ha of dyked marsh had been drained by
1982. This reduced the numbers of Mallards and Black
Ducks in 1982 less than might have been expected, and other
dabbling ducks had increased slightly. After drainage, bird
use shifted to the undyked portion of the marsh, previously
less favoured than the dyked marsh. The area is little used by

. diving ducks and not frequented by geese. Tundra Swans

were abundant in spring 1969 but later largely abandoned
the area, as part of the regional redistribution noted
previously.

Area 10 — Keowiash Marsh (71 ha)

Area 10 is the north part of the marshland associated
with St. Anne Island. Generally, water levels were held high-
er during the 1970s than in the 196869 period. Use by all
species of dabbling ducks increased during both spring and
autumn from 1968 to 1977, largely as a result of the creation
of better marsh interspersion and a variety of plant species
that were preferred waterfowl food. But by 1982 duck
numbers had returned to 196869 levels, perhaps because
less baiting was being done and the plant succession had
advanced 1o a stage where quality duck foods were less
available.

Area 11 — St. Anne Shooting Company (809 ha) and 11A Band
Marsh (2105 ha)

Areas 11 and 11A are located on St. Anne Island.
Area 11A was part of area 11 during the 1968-69 survey
period when the area was a leased hunting club. During the
8 years separating the first two surveys, area 11 A reverted to
the Walpole Indian Band and was used as a public hunting
area. Autumn waterfowl use declined for all species except
Mallards because of the heavier hunting pressure and associ-
ated disturbance on area 11A. In 1982, numbers of dabbling
ducks, except for Black Ducks, had increased again as a re-
sult of a general shift during autumnn from the Band marsh
to the Company marsh, where hunting pressure was less.
In spring, use by all dabbling ducks increased from 1969 to
1977, as did use by Tundra Swans, perhaps because of great-
er quantities of waterfowl foods remaining from the previ-
ous autumn. There was a considerable decrease in spring use
by Canvasbacks and Redheads and a slight decrease in use by
scaup. Probably the reduced use by the two groups was the
result of fewer quality diving-duck foods, caused by deeper
water reducing the extensive stands of submerged aquatics.
In spring 1982 total duck use resembled that in spring 1977,
although the majority of ducks were found on the Band
Marsh, rather than the Company property.

Area 12 — Band Marsh (2198 ha)

Area 12 is managed by the Walpole Indian Band for
public hunting. Although few major management changes
were implemented during the survey period, high lake levels
in conjunction with a dyked pumping system effectively op-
ened many areas choked by cattails, and plant species useful
as waterfowl foods invaded the area. For that reason, use 1n-
creased from 1968 to 1976 for all species that occurred in
significant numbers during autumn, with the exception of
Black Ducks. Spring use by Canvasbacks, Redheads, and
scaup had increased by 1977, whereas use by Black Ducks,
other dabbling ducks, geese, and swans had all decreased.
The geese and swans shifted to marshes such as area 6 and to
fields further south. Fewer food resources remained for
other dabbling ducks because of greater Mallard use dur-
ing autumn. The decline in Black Duck use probably reflects
a general population decline.

The apparently large increases in Mallards and Black
Ducks by autumn 1982 and the reductions in other species
are misleading because a survey on 12 December, when all
marshes were almost entirely frozen, found a concentration
of 24 150 birds on.area 12 and only 72 waterfowl on the re-
mainder of Walpole Island. The previous highest count on
area 12 was 4414, early in the hunting season. The Decem-
ber concentration was confined to an ice hole, inaccessible to
hunters. : :

Area 13 — Owen Smith Marsh (688 ha)

The area is a dyked marsh with good water control,
leased as a hunting club from the Walpole Indian Band. In
the early 1960s intensive marsh management was done on

" the area with much mechanical cutting of cattail and other

emergent vegetation. The area was thus quite attractive to
waterfowl during the 1968-69 survey period and was little
changed during the 1976-77 period. Autumn use by Mal-
lards and other dabbling ducks declined, though in general,
autumn use is relatively constant. Spring use by other dab-
bling ducks and Tundra Swans decreased dramatically by
1977. The further increase in autumn use by most species
by 1982 is probably a result of ducks being displaced from
adjacent areas by disturbance. ’

Area 14— Swan Lake Club (894 ha)

Area 14 is an undyked leased hunting club. During
the 8-year period between the first two surveys the habitat
improved greatly as a result of high lake levels. Both spring
and autumn use by most of the abundant species or species
groups increased. From 1976 to 1982 autumn use declined
considerably, perhaps because of less baiting and additional
hunting pressure. Increased use by the spring of 1982 may
i have occurred because of greater food availability as a result
! of lower autumn bird use.

Area 15 — St. Clair Flats Shooting Company (1193 ha) and 15A
Band Marsh (712 ha)

During the 1968-69 survey, both areas 15 and 15A
were leased by the St. Clair Flats Shooting Company. In the
mid-1970s, area 15A reverted to the Walpole Band and was
used as a public shooting area. High lake levels improved the
marsh quality in both areas. 1f the two areas are considered
as one unit for the period 1968 to 1976--77, little net change
in waterfowl use occurred during autumn. Mallard numbers
increased but the increase was approximately equalled by a
decrease in Black Ducks. In spring, little net change in total
waterfowl occurred; however, Canvasbacks and Redheads
increased and there was a decline in Black Ducks.

‘ For the 1982 survey, area 15 showed little net change
from 1976 in total duck numbers during autumn. All dab-
bling duck numbers increased, partially as a result of the
establishment of an effective baited sanctuary. Canvas-
backs and Redheads decreased because they had shifted to
offshore areas. Spring use decreased for all species.

By 1982, area 15A began to show the effects of public
hunting as use by all species groups decreased during
autumn. Greater remaining food resources resulted in an
increase in use by most species groups during spring.

Area 16 — W.W. Anderson Company (506 ha)

The area is a leased hunting club with good water-
level control. Much of the area is a dense cattail marsh with
ponds cut for waterfowl hunting. In recent years some of the
ponds have produced good stands of submergent aquatics
such as sago pondweed. From 1968 to 1977 a number of
changes in waterfow] use occurred on the area. Autumn use
by Canvasbacks and Redheads increased, mainly because
they were attracted to submergent aquatics in one of the lar-
ger ponds. Numbers of dabbling ducks decreased in spring
while Redheads, Canvasbacks, and scaup increased.

By 1982 all dabbling ducks had increased during
autumn while diving ducks decreased. Dabbling ducks in-
creased as a result of the use of more baited sanctuaries and
displacement from more heavily hunted areas in the vicinity,
while diving ducks decreased because of smaller quantities of
submerged aquatics in St. Anne Bay. Spring use by dabbling
ducks increased as a result of the baited sanctuaries during
autumn. In addition, aquatic submergent vegetation has im-
proved in the small open water areas within the dyked areas
of the marsh.

Area 17 — Seaway Island (648 ha)

Seaway Island was used as a site for disposal of
dredged material when the St. Lawrence Seaway was con-
Structed. Little net change in quality or quantity of habitat
Occurred during the 8 years separating the first two survey
Periods. Few waterfowl changes occurred except for Black
Ducks, which declined during autumn in line with their
8enerally reduced population.

b In 10982, water levels were lower within the land-
4sed portion of Seaway Island. Thus in the autumn all spe-

J -

cies, with the exception of other diving ducks (which princi-
Pally used the r}ver), had declined. Higher waters within the
island boundaries, caused by melted snow during spring,

re§ulted in only minor fluctuations between the second and
third survey period.

Area 18 — Snake Island (111 ha)

f’}rea 18 was a section of low quality dyked marsh that
was drained for agriculture about 1970. Most waterfowl
were attracted to the area by baited ponds during the first
survey and, although waterfowl were not recorded during
the 197677 period or in autumn 1982, it is highly likely that
birds were present on the farmland sections during the
morning and afternoon feeding periods. Our surveys nor-
mally occurred between the feeding periods. ;

Flooding during spring 1982 resulted in intensive use
by a number of species, notably Mallards, Canvasbacks, and
Tundra Swans. Thus, even though it has been drained for
agriculture, when flooded it is still used by species such as
Canvasbacks, which usually have rather specific habitat
requirements for staging.

6. Summary and conclusions

A variety of factors influenced waterfow! use of the
Lake St. Clair marshes during the 14-year period spanned by
the surveys. The factors that increased waterfowl use in-
cluded expanding populations of Mallards, Canada Geese,
and Tundra Swans and the increased use of baited sanctu-
aries. The increased lake levels had a net positive effect, im-
proving large areas when solid cattail stands were replaced
by submerged aquatics. The creation of an area closed to
hunting on area 4 had both positive and negative effects on
waterfowl use. Although large increases in use by Mallards
and Black Ducks initially occurred during autumn, use by
other dabbling ducks dramatically decreased, in part because
of exploitation of the food resources by Mallards and, to a
much lesser extent, by Black Ducks. Reduced use by all
numerically important species groups during spring can
be explained by the depletion of food exploited by large
numbers of birds during autumn.

Factors reducing waterfowl use include land drain-
age, marina development, increased boat traffic, increased
public hunting on portions of the areas owned by the
Walpole Indian Band that had been club lands, and popu-
lation declines of species such as Black Ducks and Ruddy
Ducks.

Present agricultural trends will probably continue,
and marsh areas will be further reduced, especially on Wal-
pole, St. Anne, and Squirrel islands. Use by most species will
diminish, with the possible exception of Mallards, Canada
Geese, and the open water diving ducks such as the Greater
and Lesser scaup (Aythya marila and A. affinis). Those species
such as Mallards and Canada Geese, which are adaptable to
management by man, will continue to inhabit the Lake St. Clair
area in large numbers as long as man continues to manage
them for sport hunting. The mergansers will continue at
a level of abundance directly related to their overall popula-
tion status because it is unlikely that the open water areas of
Lake St. Clair will be radically altered by man. If the effect of
disturbances such as boat trathic can be controlled, and pro-
vided that the bays are not dyked, hlled, or greatly poliuted
by agricultural chemicals, the use of shallow bays by Canvas-
backs and Redheads will fluctuate approximately with their
continental populations. The constantly increasing operat-
ing costs for leased hunting club lands are likely to result in
additional areas reverting to the Walpole Indian Band in 5]



future years. If the land is retained as marsh it will probably
be managed as a public hunting area. Hunting pressure will
increase and use by waterfowl during autumn will decrease.

If current waterfowl numbers and species diversity
are to be maintained at Lake St. Clair, a means must be
found to maintain the remaining marsh habitat. Manage-
ment practices should not favour the adaptable winners,
such as Mallards and Canada Geese, at the expense of the
less adaptable marsh-dwelling species such as American
Wigeon, Gadwall, and Blue-winged Teal (Anas discors), or
the diving ducks such as Redheads and Canvasbacks. In
general, waterfowl use of the area will continue to be a func-
tion of available habitat and management practices tem-
pered by population levels.
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Migrant waterfow] use of the
major shorelines of eastern Ontario

by R.K. Ross

1. Abstract

During the spring and fall migration periods of 1976
and 1977, the Canadian Wildlife Service undertook a series
of 19 aerial surveys of waterfowl along the shore of north-
eastern Lake Ontario, the Ontario shore of the St. Lawrence
River, and both banks of the Ottawa River below Ottawa.

Total waterfowl days and mean daily counts per
100 ha for various survey zones were calculated for the fol-
lowing waterfowl groups: geese, large and small dabblers,
pochards, goldeneye, sea ducks, and mergansers. Dominant
species, in rank order, were Greater Scaup, Canada Goose,
Common Goldeneye, Mallard, Common Merganser, and
Black Duck. Atlantic Brant, Canvasback, and Redhead were
also recorded in significant numbers.

Highest waterfowl numbers were concentrated in the
zones around the outlet of Lake Ontario and particularly
centred on Wolfe Island. During the spring, 46% of all
waterfowl days spent along the southern Ontario shoreline
were generated in eastern Ontario, over half of them in the
vicinity of Wolfe Island. As large numbers of diving ducks
use the district, conservation of their offshore feeding beds is
important and requires further study. Other areas of high
waterfowl concentrations include Lake St. Francis and sec-
tions of the Ottawa River (particularly in spring).

Waterfowl distribution is related to agricultural prac-
tices, urbanization, hunting pressure, sanctuary areas, and
artificial feeding. Implications of future developments are
also examined. ’

2. Introduction

Waterfowl migration through eastern Ontario,
although known to be significant, has not previously been ex-
amined in detail. Earlier works have been quite local, e.g. the
study by Munro (1967) of the lower Ottawa River marshes,
and the compendium by Quilliam (1973) on the birds of the
Kingston area. To complete the coverage, a series of surveys
was flown during the spring and fall of both 1976 and 1977
covering the following shorelines: northeastern Lake
Ontario from Presqu’ile Provincial Park to Kingston; the
Ontario shore of the St. Lawrence River (o Lake St. Francis;
and the lower Ottawa River from Ottawa to the Carillon
Dam. The objectives were to document the waterfowl use of
the shorelines and to relate waterfow! distribution to habitat
quality and availability. The influence of man-induced fac-
‘Qrs mduding urbanization, agricultural practices and, more
dlrectly, game management activities including sanctuaries
Wnd feeding are examined. Observations on migration
Phenology and gross habitat preferences are also presented.

.

This survey aims to provide baseline waterfowl data that will
be useful to those assigning priorities to habitat management
activities, setting hunting regulations, and preparing en-
vironmental impact assessments of proposed developments.

3. Methods

3.1.  Field procedure

The aerial surveys were usually performed by two
observers in a Cessna 336 or 337 Skymaster aircraft,
although a Cessna 180 and a DeHavilland DHC-2 Beaver
were used occasionally. All surveys were Hown at approx-
imately 75 m agl and 160 km/h and took place between 09:00
and 15:00 EST. The following weather conditions were
generally required: ceiling above 150 m, lateral visibility
greater than 3 km, wind less than 40 km/h. The area in-
cluded all potentially attractive habitat within 800 m of the
shoreline. Flights followed a standardized path approx-
imately 200 m off the shore and no himits were placed on
observation strip width. The observers noted all waterfowl
either by direct counting if numbers were small or by es-
timating the size of the larger flocks. Whenever practical,
individuals were identified to species; however, such segre-
gation was often not possible and more general species
groupings were used (see Table | for breakdown). All obser-
vations were recorded on cassettes for later transcription.

Table 1 )
Compeosition of waterfowl species group categories

Name of group Species included
Geese Canada Goose (Branta canadensis), Brant (Branta bernicla),
Snow Goose (Anser caerulescens).

Large dabblers  Mallard (Anes platyrhynchos), Black Duck {(Anas rubripes).,
Gadwall (Anas strepera}, Northern Pintail (Anas acuta)

Small dabblers  Green-winged Teal {(Anas carolinensis), Blue-winged Teal
(Anas discors), American Wigeon (Anas americana), Northern
Shoveler (Anas chypeata), Wood Duck (Aix sponsa)

Bay ducks Redhead (Aythya americana), Ring-necked Duck (Aythya col-
laris), Canvashack (Avthya valisineria), Greater Scaup (Avthya
marila), Lesser Scaup (Aythya affinis).

Goldeneye Common Goldeneye (Bucephala clanguia), Butflehead
) (Bucephala albeoln).
Sea ducks Oldsquaw (Clangulu Jyemalis), White-winged Scoter (Mela-

nitta deglauds), Surf Scoter (Melavitta perspicillata), Black
Scoter (Melanitta nigra).

Mecrgansers Hooded Merganser (Mergus cucullatus), Common Mergan-
ser (Mergus meyganser), Red-breasted Merganser (Mergus
serrator). 53




3.2.  Factors influencing survey results

Aerial survey data often lead 10 underestimation of
the numbers of waterfowl present. Factors affecting survey
efficiency include aircraft type, observers, species of water-
fowl, and viewing conditions. These influences have been
generally reviewed by other authors (see Joensen 1968, for a
thorough analysis); however, several remarks are needed on
the specifics of this study.

a) Aireraft type. The Cessna Skymaster’s advantages lie
in its excellent visibility, general quietness, safety over water
{two engines), long range, and fast cruising speed for ferry-
ing. It does, however, require the relatively high minimum
survey speed of 160 km/h, and it has limited manoeuvrabil-
ity. Although the faster speed undoubtedly does reduce sur-
vey efficiency through missed birds, a slower-moving, noisier
aircraft such as the Beaver gives the waterfowl more warning
and may cause birds to flush so far in advance of the airplane
as to be missed, or misidentified.

b) Observer. Observers vary in their abilities to estimate
totals, observe distant birds, and distinguish between species.
I acted as the prime observer on all Hights, which provided a
degree of standardization. Other observers were placed on
the left side of the aircraft where overall waterfowl numbers
were much lower due to the deliberately chosen flight path
of the survey aircraft.

¢} Waterfowl species. Most of the waterfowl seen were
diving ducks. Of these, the bay ducks (Aythye spp.), Common

Table 2
Survey dates and extent of coverage (see Fig. 1 for zone names)

Date Year Zones covered
March 9 1977 A, C,D.F.G L)L
10 1976 A-G
11 1976 H-N
24 1976 A-G

25 1976 H-}
25 1977 A.C,D,F,G LLL
April 7 1976 A-G
8 1976 H-N
12 1977 ACDFGLEL
29 1976 A-G
29 1977 A,C.DFG LEL
.30 1976 H-N
May 20 1976 A-G
20 1977 G~ L (Brant only}
25 1976 H-N
June 3 1977 A C,D,F.GL]J.L
September 22 1977 AC D F G| L
28 1976 A-G
29 1976 H-N
October 19 1977 AC.DFGL} L
November 5 1976 A-G
6 1976 H-N
15 1977 ACDFGL]L
December 1 1976 A-~E
3 1976 F-].M,N
8 1977 AGDFGLIL
January 20 1977 A-N

Figure 1
Map of eastern Ontario showing waterfowl survey zones
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Table 3
Extent of waterfowl use of the survey zones in the spring (1 March— 1 June)

Waterfow! days (1000s})

Total

(including  Rank of

Large Small Bay Sca Mer- unidenti- utilization
Zone Geese  dabblers dabblers  ducks Goldeneye ducks gansers fied) level
Thurso 524.0 26.7 0.9 4.3 2.1 0.1 1.9 560.5 12
Hawkesbury 352.0 1.6 ut 122 3.4 0.2 5.6 3752 7
Cornwall 14.0 4.6 0.3 3341 47.7 0.1 22.5 423.5 8
Morrisburg 427.5 5.5 0.2 17.3 4.7 r 5.2 460.8 10
Prescott 0.8 2.6 0.1 1199 21.4 tr 114 155.5 5
Thousand Islands 2.5 3.3 1L.O 4295 46.3 0.4 34.0 517.1 il
wolfe Island 529.1 22.7 2.5 1136.4 85.1 1.5 44.1 1821.5 14
Ambherst Island 27.7 4.9 1.7 4341 532 17.1 18.3 459.5 9
Waupoos 7LY 1.5 0.5  452.1 415 333 22.2 623.1 13
Prince Edward Point 2.5 1.1 0.1 L9 48.2 151 7.3 76.5 2
Wellington 0.3 1.3 tr 849 26.7 165 14.5 144.1 4
Presquiile 4.7 7.3 I.1 1479 299  26.7 6.6 224.3 6
Belleville 0.8 2.4 0.4 4.1 2.6 3y 9.3 49.8 1
Picton 0.9 0.2 i) 90.7 18.2 0.3 18.5 129.0 3
*r = trace (<0.05).
Table 4
Extent of waterfowl use of the survey zones in the fall
(16 August — I January)
Waterfowl days (1000s)
Total
(including  Rank of
Large Small Bay Sea Mer- unidenti-  utilization
Zone Geese dabblers dabblers  ducks Goldeneye ducks gansers ficd) level
Thurso 1.5 26.5 9.5 5.2 1.3 r* 6.2 511 5
Hawkesbury 1.6 2.1 tr 15.3 6.4 tr 0.7 27.2 3
Cornwall 4.1 15.3 I.1 65.9 95.0 tr 71.9 257.4 10
Morrisburg 188.3 21.3 3.3 24.5 0.5 tr 50.3 288.3 11
Prescott 0.6 0.6 tr 17.4 225 tr [SS] 338 6
Thousand Islands 0.1 2.5 0.4 3.3 117 w 14.9 32.9 4
Wolfe Island 120.5 216.9 248 12157 29.5 6.9 5.0 1713.3 14
Amherst Island 0.7 40.1 5.0 38.5 20.4 8.2 0.4 113.4 8
Waupoos 0.1 6.3 tr 4654 8.9 1.1 2.2 482.1 12
Prince Edward Point 0.5 7.4 0.2 8743 63.3  40.5 2.6 989.2 13
Wellington tr 2.2 tr 72.8 53.1 8.3 0.3 136.9 9
Presqu’ile tr 5.4 1.0 39.5 24.3 3.5 0.2 74.1 7
Belleville tr 0.2 0.5 tr ty tr u 0.8 1
Picton tr 2.3 0.8 1.0 7.0 tr 3.4 14.6 2

*tr = trace (<0.05).

Goldeneye (Bucephala clangula), Bulflehead (Bucephala
albeola), and mergansers (Mergus spp.) were excellent sub-
Jjects for aerial survey because of their tendency to form
highly visible flocks, preference for shallow water, and rela-
tively minor avoidance reactions to low-flying aircraft. The
exceptions were the scoters (Melanitla spp.) and Oldsquaw
(Clangula hyemalis) which frequented deeper water and were
more widely dispersed, making complete coverage unlikely.
Also, Oldsquaw often dived before the aircraft reached
them, further lowering counts. Canada Geese and the large
dabbling ducks were counted fairly accurately; however,
these species often preferred foraging inland and so num-
bers along the open water should be treated as indices.

d) Viewing conditions. Viewing conditions were con-
trolled as much as possible by restricting the surveys to days
with acceptable weather criteria; however, subtle inter-
relationships between lighting and wave action affected
the visibility of the birds and provided the opportunity for
further biases.

3.3. Survey coverage and organization of data

The survey route was divided into small sectors char-
acterized by landmarks and differences in physiography. All
C%a(a were initially summarized by sectors, a format suitable
lf)f use in special local studies such as impact assessments.
For the purpose of this report, however, the data have been
lumped into broader units termed survey zones which are

geographical entities of generally similar habitats (see Fig. 1),
All zones were covered during the 1976 survey series; in 1977,
only those zones having significant usage were resurveyed.

3.4. Timing of surveys

Surveys were flown in 1976 and 1977 during the
spring, fall, and early winter. The dates are summarized in
Table 2, which shows a roughly similar schedule in both
vears. The surveys on 2 June and 20 January provided base-
line levels for summer and winter numbers respectively in
the calculation of waterfowl days of utilization.

3.5.  Habitat quantification

Areas of broad habitat types of importance to water-
fowl have been taken from 1:50 000 topographical maps
(contiguous marshes and swamps) and nautical charts of
varying scale (deep-water and shallow-water marshes, and
river and take bottom of 5.5 m depth or less). Those results
pltus lengths of survey route per zone are presented in
Appendix 1.

4. Results

General survey results have been summarized in
three pairs of tables.

{1) Tables 3 and 4 describe overall waterfowl distribu-
tion by providing estimates of migrant waterfowl use of
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each survey zone in the spring (1 March — 1 June) and fall
(16 August — I January) respectively. The parameter used is
the number of waterfowl days per waterfowl group by zone,
as in Dennis and Chandler (1974). For this calculation, re-
sults of each successive pair of surveys were averaged, multi-
plied by the number of days separating the two and summed
over the whole migration period. Where data from 2 years
were available, means have been taken.

(2) Tables 5 and 6 facilitate interzonal comparisons by
presenting measures of the intensities of zone usage in the
spring and fall. The unit used is the mean daily number of
waterfowl per 100 ha of surveyed habitat.

(8) Tables 7 and 8 document the timing and size of
migration peaks for various waterfowl species. Also included
are the identifications and totals for zones having the highest
counts to demonstrate the extent of local concentrations in
the birds’ distributions.

4.1, Geese

( The majority of geese encountered were Canada
Geese (Tables 7 and 8), mostly migrants of the mid-Atlantic
subpopulation. There were also two local breeding flocks
along the route: approximately 35 pairs on Amherst Island,
nesting in the marshes of the Nut Island Duck Club; and
approximately 2500 pairs nesting in and around the

St. Lawrence Parks Sanctuary (Morrisburg zone). Although
Canada Geese have been recorded in every zone in the
survey, highest concentrations (> 100 000 goose days) were
restricted to four zones, including the two along the Ottawa

River (spring only}, Morrisburg, and Wolfe Island. Usage

of the latter two areas was due to excellent foraging opportu-
nities (grass in the spring, corn in the fall), combined with
the autumn baiting and sanctuary operations which have
reinforced stopping-over. Goose concentrations along the
Ottawa River in spring were probably due to staging birds
taking advantage of the rich feeding grounds on nearby
farmlands before migrating over the heavily forested grani-
tic uplands immediately to the north. Low fall goose num-
bers along the Ottawa River probably resulted both from
high hunting pressure because of easy accessibility, and from
the presence of major sanctuaries immediately to the south
(St. Lawrence Parks, Wilson Hill Park, NY).

Canada Geese usually appeared in eastern Ontario in
mid-March and migrants remained as late as mid-May. Peak
counts occurred between late April and early May, which is
the duration of maximum migration (Blokpoel and Gauthier
1980). In 1977, peak counts were noted in the Wolfe Island
zone on 12 April, but highest numbers in the Thurso zone
were not recorded until 29 April; possibly, geese were mov-
ing from Wolfe Island to the Ottawa River as the two zones
are directly along the same flight route.

Fall migration was spread over a longer period than
in the spring, although numbers per survey and total goose
days were considerably lower. 1t is not known whether the
decreased utilization was the result of shorter stays, or an in-
creased over-flying of the area by a larger proporton of the
population. The Hight usually commenced in late September
and peaked between mid-October and early December.

Table 5
Intensity of waterfowl use per zone in the spring

Table 6
Intensity of waterfowl use per zone in the fall

Intensity of use by waterfowl
(Waterfowl days + arca [100 ha] + syrvey period)

Total waterfowl]

Intensity of use by waterfowl
(Waterfowl days + area [100 ha] + survey period)

Total waterfowl

(including (including

Zone Geese Dabblers Divers  unidentified)  Rank Zone Geese Dabblers Divers unidentified)  Rank
Thurso 101.0 5.3 1.6 108.0 8 Thurso 0.2 4.6 1.6 6.5 5
Hawkesbury 92.9 0.4 5.7 99.0 7 Hawkesbury 0.3 04 3.9 4.8 3
Cornwall 2.5 0.9 73.5 76.9 5 Cornwall 0.5 2.0 28.2 31.2 9
Morrisburg 161.4 2.1 10.3 174.0 12 Morrisburg 47.4 6.2 18.9 72.6 I
Prescott 0.8 2.7 154.7 158.6 10 Prescott 0.4 0.4 35.2 36.6 10
Thousand Islands 0.6 1.0 122.0 128.7 9 Thousand Islands ¥ 0.5 4.8 5.3 4
Wolfe Island 70.9 34 169.9 244.2 14 Wolfe Island 10.8 21.5 1123 153.1 13
Amberst Island 10.4 2.5 159.0 1721 - 11 Ambherst [sland 0.2 11.3 16.9 28.3 8
Waupoos 23.3 0.7 177.9 201.8 13 Waupoos tr 1.4 102.7 104.1 12
Prince Edward Point 0.9 04 26.0 274 3 Prince Edward Point 0.1 1.9 234.5 236.5 14
Wellington 0.1 0.3 27.6 279 4 Wellington tr 0.3 17.3 17.7 6
Presqu'ile 1.9 34 85.9 91.2 6 Presqu'ile tr 1.7 18.3 20.1 7
Belleville 0.1 0.3 4.4 4.8 1 Belleville tr (L tr tr [
Picton 0.2 u* 27.0 27.3 2 Picton o 0.4 1.6 2.1 2
*tr = trace {<0.05}, *tr = trace (<0.05).

Table 7

Summary of peak total and high zone counts for the spring survey

Survey Maximum High zone count

Species total date Total Zone Date

Snow Gouose 72 12 Apr. 1977 70 Thurso 12 Apr. 1977

Canada Goose 61 892 29 and 30 Apr. 1976 23 955 Thurso 29 Apr. 1976

Brant 4422 20 May 1977 4175 Ambherst Is. 20 May 1977

Mallard and Black Duck 1629 24 and 25 Mar. 1976 477 Wolfe [s. 29 Mar. 1977

Gadwall 19 29 and 30 Apr. 1976 13 Wolfe Is. 29 Apr. 1976

Pintail 1072 29and 30 Apr. 1976 990 Thurso 29 Apr. 1976 -

Wigeon b 29 and 30 Apr. 1976 109 Presqu'ile 20 Mar. 1976

Teal sp. 195 7 and 8 Apr. 1976 90 Wolle Is. 7 Apr. 1976

Canvasback 3675 17 Apr. 1977 3107 Wolfe Is. 17 Apr. 1977

Redhead 997 24 and 25 Mar. 1976 937 Presqu'ile 29 Mar. 1976

Ring-necked Duck 78 24 and 25 Mar. 1976 7R Presquile 24 Mar. 1976

Scaup sp. 77728 24 and 25 Mar. 1976 | 34 237 Wolfe Is. 12 Apy. 1977

Scoter sp. 885 20 and 25 May 1976 703 Wellington 25 May 1976

Oldsquaw 4 307 9 Mar. 1977 2 840 Waupoos 9 Mar. 1977

Common Goldeneye 11352 24 and 25 Mar. 1976 . 2 804 Wolfe Is. 7 Apr. 1976

Buffiehead 1437 24 and 25 Mar. 1976 615 Presquiile 29 Mar. 1976

Merganser sp. 6076 7and 8 Apr. 1976 1715 Belleville 29 Mar, 1976 .

Table 8
Summary of peak total and high zone counts for the fall survey

High zone count

) Survey Maximum

Species total date Total Zone : Date
Snode%(;}se 0 - 0 -

Canada Goose 5 929 19 Oct. 1977 3 358 Morrisburg 190c¢ 77
Brant 25 28and 29 Sept. 197 5 ince Edvard Point 20 Seor. 1970
Mallard and Black Duck 6928 11 Nov, 1977Pt ° 5 73; {)\f:)rl];:id“ ard Point icl) SNe(g)\E }g”;?
Gadwall ‘ 50 11 Nov. 1977 50 Cornwall 11 Nov. 1977
P:(uaxl 94 19 Oct. 1977 77 Wolfe |s. 22 Se t. 15)77
Wigcon 411 22Sept. 1977 814 Wolfels, 19 Oct. 1977
Teal sp. 715 28 and 29 Sept. 1976 428 Wolfe Is. 28 Sept. 1976
Canvasback 852 Hand 6 Nov. 1976 817 Wolfe [s. —9 N(}fv. 1‘;)76
Rfédhead 3 680 15 Nov. 1977 3 680 Wolfe Is. 15 No\" 1977
Ring-necked Duck 142 5 and 6 Nov. 1976 141 Thurso 5 “\’ov’ 1976
Scaup sp. 68654 19 Oct. 1977 37300 Wolfe Is. 19 Oct. 1977
Scoter sp. 52 19 Qct, 1977 42 Wolfe Is. 19 Oct: 1977
Oldsquaw 1299 11 Nov. 1977 1241 Prince Edward Point 11 Nov. 1977
Common Goldeneye 5093 L and 3 Dec. 1976 1925 Cornwall [1 Nov. 1977
Buffichead 1643 5and 6 Nov. 1976 807 Prince Edward Point 6 Nov, 1976
Merganser sp. 5243 8 Dec. 1977 2 998 Morrishurg 8 Dec. 1977

Numbers then dropped off with freeze-up and the coming of
the snow.

"The Adantic Brant was a much less common migrant
than the Canada Goose and was only recorded in the Corn-
wall zone and along northeastern Lake Ontario. The North
Channel above Amherst Island held by far the highest num-
ber (4175 of the survey total of 4422, 20 May 1977) and the
Kingston Field Naturalists have for many years recorded
large counts in this area in the spring (Quilliam 1973, Weir
1975). Spring migration occurred mostly during late May
although a few birds were found in early June (Quilliam
1973). Only one flock (2529 September 1976, Prince Ed-
ward Point) was noted during the fall. In both seasons, most
birds were either rafting offshore or sitting on small islands;
in no cases were brant found feeding on fields.

Snow Geese, which occurred only sporadically and in
small numbers along the route, were noted solely in the
spring; however, Quilliam (1973) presented records from
the Kingston area for both migrations. She suggests that
those sightings were mostly of A. ¢. caerulescens, based on the
presence of blue-phase birds. The 1977 observations in the
"Thurso and Cornwall zones (70, 12 April and 25, 29 April,
respectively) were of white birds that appeared quite large in
comparison to the accompanying Canada Geese (B.c. interior)
and thus probably belonged to A. ¢. atlantica. In recent years
Greater Snow Geese have been noted more regularly to the
west of their main route through Cap Tourmente, Québec
(P. Dupuis, pers. comm.).

4.2, Large dabblers

Large dabblers were widespread in the spring and fall
along the survey route and inland. The highest spring con-
centrations (Tables 3 and 5) occurred in zones having exten-
stve marshes and nearby grain fields (Thurso, Wolfe Island,
and Presquile): smaller but still significant Hocks were evi-
C!ent on the Morrisburg and Amherst zones. Casual observa-
ton and reports of naturalists indicated that dabblers in
general also gather in large numbers on sheetwater formed
by flooding rivers southeast of Ottawa. In the fall, large
dabblers were concentrated in the zones noted above, with
the exception of Presquile, and overall levels and intensities
of use were usually much higher (Tables 4 and 6). Particular-
l}j dramatic increases occurred in the three zones that pro-
vide sanctuaries where the waterfowl are fed (Morrisburg,
Wolfe Island, Amherst Island); such concentrations of
ducks were probably caused by the high hunting pressure

‘fggracteristic of eastern Ontario (Freemark and Cooch
78},

Black Ducks and Mallards were the predominant
species and followed the general pattern of distribution de-
scribed above. The start of spring migration was difficult to

distinguish as both species overwintered in modest numbers,

particularly around northeastern Lake Ontario. Numbers
started to rise by mid-March and peaked within the follow-
ing 3 weeks (Table 7) after which migrants moved north and
local birds dispersed onto breeding territories. The first
aggregations of post-breeders were observed on Wolfe
Island during the survey on 1 June 1977. Mallard and Black
Ducks were also widespread during the fall migration, when
numbers were higher and the flight was more prolonged.
The fall migration was well under way by mid-September
and numbers quickly rose to high levels, peaking in early
November (Table 8); most of the migrants left by late
December.

As Black Ducks and Mallards are always closely
assodiated, 1 have prepared Table 9 which gives the per-
centages of each species for all observations from three
groups of survey zones over two spring and three autumn
periods. Although these fractions show considerable varia-
tion, reflecting differences in migration phenology and in
the composition of breeding and wintering populations,
several trends seem evident. In all cases but one, the Thurso
and Hawkesbury zones had ihe highest percentages of Black
Ducks and the zones west of Brockville the lowest, Results
from the remaining zones are largely intermediate, although
with some extreme values. The percentages for the last fall
survey periods were largely similar to those for the corre-
sponding early spring periods, implying stability in the
wintering flock composition. Also clear was a decline in the
relative frequency of Black Ducks during the spring migra-
tion, and a corresponding increase through the fall flight.
This indicates the slightly earlier peak of migration of Blacks
in the spring, their later fall peak, and more abundant

. over-wintering.

The Gadwall was only seen in the Cornwall, Morris-
burg, Wolfe Island, Amherst, and Prince Edward Point
zones, which generally agrees with their known breeding
areas on Lake St. Francis and northeastern Lake Ontario
(Godfrey 1966). Counts in eastern Canada have increased
considerably in recent years (Henny and Holgersen 1973)
even though absolute abundance is still quite low. Spring rec-
ords tended to be from late April and May, albeit in low
numbers. Fall records were also infrequent and occurred
sporadically until the middle of November. Other observers
have regularly found Gadwall as late as December in the
Kingston area (Quilliam 1973).
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Percentage of Black Ducks and Mallards for various eastern Ontario survey
zone groups and time periods

Percentage (V)

Zone I March - 16 April— 16 Sept. — 16 Oct.~ 16 Nov. ~
group Species 15 April I June 15 Oct. 15 Nowv, 15 Dec.
Thurso Black B4 (38%) 64 (35) 34 (102) 74(619) 100 (62)
Hawkesbury Malard 16 (75 36 (20) 66 (201 26 (220) M0
Cornwall Black 82(427) 30 (91} 1B (124) 47 (367) 80 {102)
Morrisburg

Prescatt Mallard 18 (96) 20 (2%) 82 (577) 53 (422) 20 (26)
All zones Black 72 (779) 46 (57) 25 (468) 41 (4341 79 (685
west of

Prescott Mallard 28 (306) 54 (67) 75 (1396) 59 (6303) 98 (374)

The Northern Pintail, which breeds locally in eastern 4.3.1. Bay ducks

Ontario, could often be found in large flocks (>500 indi-
viduals) during the spring. Most were seen in the Thurso,
Morrisburg, Wolfe Island, and Presqu’ile zones. Although
small flocks and individuals occurred throughout the survey
period, a pronounced migration peak passed through rapid-
ly during late April (Table 7). In the fall, numbers were
much lower and pintails were sighted sporadically in various
zones into December.

Small dabblers

Although their patterns of distribution were quite
similar 1o those of the large dabblers, small dabblers were
recorded in much lower numbers (Tables 3 and 4), mainly
because they avoid the open water over which much of the
survey was flown.

Green-winged Teal were encountered in small num-
bers. Spring sightings were mostly in late March and April.
In the fall, highest counts were usually made in late Septem-
ber (Table 8) and some individuals were still noted into early
November.

The Blue-winged Teal, which is a common breeder in
the area, also was sighted only occasionally along the survey
route. During the spring survey, the first migrants were seen
in mid-April. In the fall, individual flocks of over 100 birds
were recorded during the latter half of September (Table 8),
particularly in the Thurso, Wolfe Island, and Antherst
1sland zones, and numbers then declined very rapidly due
to the early migration of the species.

The American Wigeon was perhaps the most effec-
tively surveyed of the smaller dabblers because of its dis-
tinctive appearance and preference for open water. The wi-
geon occurred throughout the surveyed area in the spring
although in moderately low numbers. They appeared after
mid-March, reached maximum numbers late in the month
(Table 7), and were mostly gone by May. Wigeon were more
common during the fall Hight, which started in late Septem-
ber and ended by mid-November (Table 8). Although wide-
spread in occurrence, this species made heaviest use of the
Thurso, Morrisburg, Wolfe Island, and Amherst Island
zones. The particularly large total for Wolte Istand was
mostly found in Bayfield Bay where wigeon flocked with
Redheads, Canvasbacks, and American Coots (Fulica amer-
cana).

Two other small dabblers that breed in the area are
the Northern Shoveler and the Wood Duck, the latter being
maoderately common (Dennis 1974). Too few were seen
during the survey to warrant any comment.

4.3

The bay ducks comprised the most important group
in the eastern Ontario survey district. They were widespread
in occurrence during the migration but showed a marked
preference for large open water bodies; major concen-
trations were found on Lake Ontario, Lake 8t. Francis, and
in some wider sections of the St. Lawrence River (Tables 3
and 4).

The two species of scaup made up over 90% of all bay
ducks, the Greater Scaup being the most abundant of all
waterfowl species recorded on the survey. Small numbers of
Greater Scaup (500, 20 January 1977) over-wintered in east-
ern Lake Ontario, as well as on the fast flowing water in the
Ivy Lea area of the Thousand Islands. Numbers rose
through March to a maximum in early April (Table 7); sin-
gles and small flocks could still be seen in late May. During
early spring the birds initially used any relatively shallow
open water available, particularly in the Cornwall and
Presqu’ile zones. As break-up continued, they gradually
accumulated in other heavily used zones (N.B. Thousand
Island, Wolfe Island, Amherst, Waupoos; Table 3) when
those shorelines became available. The autumn migration
commenced in the latter half of September and peaked
variably in the different zones between September and early
November.

Numbers were greatly reduced by December and
most. of those remaining probably over-wintered. Surveys in
the fall showed different patterns of scaup distribution than
in the spring. The Prince Edward Point zone, which was un-
used in the spring, held very high numbers in the fall. Con-
versely, counts in the Thousand Islands and Amherst Island
zones were much lower in the avtumn {cf. Tables 3 and 4).
There were also behavioural changes. In the fall, scaup
grouped together during the day into large, densely packed
rafts; a single flock estimated at 19 000 was noted near Wolfe
Istand on 19 October 1977. In the spring, a more diffuse
grouping pattern and more continuous feeding activity was
evident. These changes can be atiributed, at least partially, to
the relatively high hunting pressure characteristic of eastern
Ontario, which could cause movements of birds out of areas
of high hunter accessibility and limited foraging habitat (i.e.
Thousand Islands and Amherst zones). Such pressure would
restrict nearshore foraging by the birds thus encouraging
the formation of offshore loafing flocks.

Both species of scaup occurred in eastern Ontario
although it was impossible to differentiate them conclusively
from the air. Quilliam (1973} noted that Greater Scaup pre-
dominate during the spring, and that the ratio of Greater to
Lesser scaup in the fall was unclear because of the limited
opportunities to view offshore rafts. However, half the
189 scaup wings returned from around northeastern Lake
Ontario during the hunting seasons of 1975-76-77 be-

longed to Lesser Scaup (CWS National Harvest Survey,

S. Wendt, pers. comm.). Whether this indicates differential
vulnerabilities or a seasonal shift in the Lesser Scaup’s migra-
tion route into eastern Ontario during the fall remains a
question for future study.

. The Canvasback was an uncommon species whose
zones of concentration were generally similar to those of the
scaup, although much more restricted. Both Canvasback and
Redhead tended to gather in more protected bays and were
less likely to be seen on the open lake than were scaup.

Zones where flocks of more than 50 Canvasbacks
have been noted include Cornwall (Lake St. Francis), Pres-
cott (near Johnstown), generally throughout the Thousand
Islands, Wolfe Island, Waupoos, Yeo Lake (inland from the
Wellington zone), and Presqu’ile Bay. They arrived early in
the spring (late February, Quilliam 1973) and rapidly rose in
numbers to a peak in the first half of April (Table 7). In the
fall, Canvasbacks were regularly noted on only five sites
(Lake St. Francis; Bayfield Bay, Wolfe Island; Cataraqui Riv-
er Mouth; Yeo Lake; Presqu'ile Bay). The birds apparently
arrived in early October and most departed by late Noven-
ber, leaving a few to over-winter near Ivy Lea and around
Lake Ontario (9, 20 January 1977). Survey numbers were
generally much lower in the fall (Tables 7 and 8) although
Ontario Ministry of Natural Resources workers recorded up
to 10 000 on Lake St. Francis in mid-November 1976
(Sprigings 1977).

The Redhead was similar to the Canvasback in dis-
tribution, order of abundance, and migrational phenology.
Distinguishing the Redhead from scaup was often difficult in
less than optimum light conditions, thus making under-
estimates of the proportion of the Redheads likely. This was
a particular problem in the spring when the bay duck species
tended to mix in large loose flocks. Two pairs of Redheads
sighted near the South Lancaster Marsh in Lake St. Francis
during the survey of 20 May 1976 were probably local breed-
ers (Godfrey 1966).

The Ring-necked Duck, described by Quilliam (1973)
as a very common spring migrant and uncommon fall tran-
sient in the Kingston area, was noted only erratically and in
small numbers on the survey (Tables 7 and 8). Such results
may reflect the species’ preference for small water bodies
and the inability of observers to distinguish Ring-necked
Ducks from scaup. Quilliam (1973) described its spring and
fall passages as rather similar in timing to those of the
Canvasback.

4.3.2. Goldeneye

The Bucephala spp. were the second most abundant
duck group observed during the survey and were more
evenly distributed along the route than the bay ducks
(Tables 8 and 4).

Common Goldeneye comprised between 75 and 90%
of the goldeneye seen. They wintered commonly wherever
open water was found along the survey route. On 20 January
1977, large wintering groups were detected below the Corn-
wall Dam (1066); along the channel between Morrishurg and
Brockville (1273); and around fvy Lea (545), Amherst Island
(415), the southwest side of Prince Edward County (328),
and Presqu'ile (537). Numbers started rising in early March
and peaked in early April, after which they declined rapidly;
only a few probable non-breeders remained by late April.

In fajj, goldeneyes arrived throughout October and, in zones
that later froze over, showed a slight peak in abundance in
€arly December. In zones that remained open in the winter,
Numbers continued to rise until wintering levels were
eached (total from winter su rvey — 5166, 20 January 1977).

i
|

The pattern of distribution was targely similar to that in the |

spring except in those zones between Brockville and eastern

Prince Edward County where, for unknown reasons,
autumn usage was much lower (cf. Tables 3 and 4).

Although its phenology was similar, the Bufflehead
was much less abundant than the Common Goldeneye dur-
ing both migrations. The Bufflehead was noted regu/larly in
the Cornwall zone and in the zones between Brockville and
Presqu'ile (except for the Bay of Quinte). The highest nuin-
bers occurred along the southern and western shores of
Prince Edward County and around Presqu’ile, where some
also over-wintered (90, 20 January 1977). Habitat selection
was largely similar to that of the Common Goldeneye, which
prefers large bays and open, relatively shallow water, with
the exception that the BufHiehead appeared to favour shal-
lower water closer to shore (often within 20 m).

4.3.3, Seaducks

The sea ducks were most common in the Lake
Ontario zones, where they forage over a wide range of
depths, often far from shore,

The Oldsquaw was the most often recorded sea duck
although counts per zone tended to be variable, as the spec-
tes was distributed irregularly in flocks of varying sizes,
sometimes as much as 10 km off-shore. They regularly win-
tered throughout northeastern Lake Ontario (Quilliam

1973); a total of 865 were found on 20 January 1977, of
which 645 occurred in the Prince Edward Point zone. Dur-
ing the spring, numbers of Oldsquaw seen also fluctuated.
The peak zone count of 2840 came on 9 March 1977 along
an ice front that passed in front of Waupoos Bay; those were
probably over-wintering birds concentrated by weather and
ice conditions. In the previous year, the peak zone count
(1801) was recorded on 29 Aprilin the Presqu’ile zone and
was comprised of densely packed flocks, possibly massed
together for migration. Observers at Prince Edward Point
{(Weir 1972) have found flocks of over 2100 on 19 May 1972,
‘The only predictable aspect of the Oldsquaw spring passage
was that virtually all birds left by late May. Only two were
noted near Wolfe Island on 3 June 1977.

During the fall survey, Oldsquaw were first sighted in
early October, after which counts rose unpredictably to a
survey peak of 1241 (11 November 1977). Weir, in Arbib
(1978), recorded 4050 Oldsquaw at Prince Edward Point
during the Christmas bird count on 17 December 1977.

Of the three species of scoters observed during the
survey, the White-winged Scoter was the most frequently en-
countered, comprising over 50% of all records. The scoters
shared a similar distribution and count variability with the
Oldsquaw, except that their abundance was usually much
lower, particularly in the winter. Numnbers of scoters were
higher in the spring than in the fall and peak counts
occurred in mid-May (Table 7). For more detail on the scoter
passage through the Kingston and Prince Edward County
areas, see Quilliam (1973) and Sprague (1969) respectively.

4.3.4. Mergansers

Mergansers were very common and widespread
throughout the survey route. Total fall unilization was much
lower than in the spring, when concentrations of greater
than 15 000 duck-days occurred in seven zones (in contrast
to such autumn utilization levels in only the two zones
around the Cornwall Dam). The Common Merganser made
up 80% of the mergansers seen and was found in habitat
similar to that of the Common Goldeneye. The less common
Red-breasted Merganser tends to resurict itself more to large
water bodies and was only observed in high numbers (2700)

i
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on 8 December 1977 above the Cornwall Dam (Morrisburg
zone). The Hooded Merganser was rarely seen, reflecting its
preference for smaller lakes and streams. :
The spring passage of mergansers showed a rapid
rise through March to a peak in early April (Table 7}, after
which numbers declined slowly until most birds had leftin
late May. Although not evident from the survey data, it was
possible that the Red-breasted Merganser had a slightly later
migration schedule and so retarded the rate of decline of

" total merganser numbers late in the season. In the fali,

mergansers did not appear in large numbers until the
second half of October and peaked in early December
{Table 8). Moderate numbers over-wintered in areas of open
water, although particularly heavy concentrations (1751,

20 January 1977) were recorded in the open channel of the
St. Lawrence River in the Prescott and Thousand Islands
zones.

5. General discussion

5.1,  Summary by zone

The surveyed area showed widespread use by mi-
grant waterfowl although the distribution of the birds was
patchy and revealed considerable variability by species and
season. Factors influencing distribution include the nature
and extent of feeding and roosting habitat, location along
migration routes, hunting pressure and accessibility, and
practices such as sanctuary and feeding. Details on waterfowl
use of the 13 survey zones are summarized below.
5.1.1. Thurso and Hawkesbury zones
Large concentrations of dabbling ducks and Canada
Geese (spring only) are attracted by the extensive marshes
along the river and the rich neighbouring farmland. The
Ottawa River area is the limit of suitable staging habitat for
the northward migrating geese.

5.1.2. Cornwall zone

This area is noted for its large diving duck con-
centrations, particularly scaup and goldeneye, which gather
on the broad, shallow waters of Lake St. Francis. Extensive
beds of the aquatic vegetation undoubtedly provide excellent
feeding opportunities and the size of the water body limits
harassment by hunters. Large numbers of goldeneye over-
winter in the open water below the Cornwall dam.

5.1.3. Morrisburg zone

This zone contains the St. Lawrence Parks, which are
managed for waterfowl through sanctuary, feeding, and
habitat manipulation; Wilson Hill Sanctuary is located on the
adjacent American shore. Large numbers of dabblers and
Canada Geese are attracted during both migrations.

5.1.4. Prescott zone :

The Prescott zone receives low to moderate use, prin-
cipally by diving ducks. Most of those are found in the sector
between Cardinal and Johnstown where there is a wide bay
with large beds of submerged vegetation. That sector is one
of the first along the route to open in the spring.

5.1.5. Thousand Islands zone

Large numbers of diving ducks, including Canvas-
backs and Redheads, congregate during the spring migra-
tion. The heavy use is due to the extensive submergent
vegetation beds and the early break-up of some sectors in the
zone. Waterfowl utilization in-the fall is limited, probably
because of hunting pressure. During the winter, the open

water near Ivy Lea supports a medium-sized (approx. 1000)
but diverse flock of ducks.

5.1.6. Wolfe Island zone

This is the single most important zone in the district
and has significant spring and fall concentrations of virtually
all waterfowl groups. Most abundant are the bay ducks,
mainly composed of scaup, although Canvasback and Red-
head numbers in the spring are significant. The high usage
reflects the excellence of the habitat (open, shallow water)
and the strategic location along the northwest—southeast
migration line. The presence of baited sanctuaries, the
island’s rich croplands and the burgeoning populations of
Canada Geese and Mallards have also led to a rapid increase
in goose and dabbler numbers to very high levels,

5.1.7. Ambherst Island zone

The Ambherst Island zone has habitat comparable to
that on Wolfe Island and similarly receives heavy use by bay
ducks and goldeneye in the spring; also notable are the large
numbers of Atlantic Brant that stage in the North Channel.
During the fall, waterfowl are generally fewer except for the
dabbling ducks, whose numbers rise, probably in response to
legal baiting on the Nut Island Duck Club property and to
large-scale cattle feeding operations.

5.1.8. Waupoos zone

The high numbers of bay ducks in both spring and
fall reflect the protected location and excellent foraging
opportunities. Sea ducks, mostly Oldsquaw, congregate
along a large lead that forms off the bay after freeze-up.

5.1.9. Prince Edward Point zone

Most notable are the very large rafts of scaup that
appear during the fall. Itis not certain whether these
aggregations are feeding or loafing; however, the increased
fall use suggests that the relative inaccessibility of the loca-

tion to hunters contributes greatly to its attractiveness to scaup.

5.1.10. Wellington zone

Moderate numbers of waterfowl are present along
the Wellington zone during both migrations although usage
intensities are low. Bay ducks predominate and mostly occur
in Weller’s Bay, which has extensive marshes and large beds
of submergent vegetation.

5.1.11.Presqu’ile zone

The Presqu’ile zone holds large springtime numbers
of diving ducks, including Canvasbacks and Redheads, a
result of the early break-up of the rich Presqu’ile Bay. Inten-
sity of fall usage is much lower and could be a response to
hunting pressure. ‘

5.1.12. Belleville and Picton zones

The two zones in the Bay of Quinte show an anom-
alous lack of waterfowl, with the exception of mergansers,
even though there are vast marshes near Big and Huffs
islands and in Hay Bay, and extensive water adequately
shallow for foraging by divers (Appendix 1). One sees few
blinds, which further suggests that duck numbers do not
merit much hunting effort. This contrasts with historical
observations that the Bay of Quinte was excellent for duck
hunting (Peters 1951} and had large wild rice beds that are
no longer evident. Surveys in 1970-71 {Dennis pers. comm.)
showed higher counts of waterfowl than in 1976, the differ-
ence in numbers being outside the likely range of annual
survey variability. The apparent avoidance by ducks of the

Quinte zones therefore implies deteriorating habitat. Such
decline in quality could be caused by pollution from agricul-
ture which has led to rapid eutrophication of the bay (John-
son and Owen 1971). Also, the major marshes are becoming
ncreasingly choked with Typha, thus reducing their attrac-
tiveness to ducks.

5.2, Provincial significance

The importance on the provincial scale of the migra-
tion through eastern Ontario can be examined through com-
parison with survey results of Dennis et al. (this publication).
The spring passage through eastern Ontario contributes
44% of total waterfowl days in southern Ontario. Over half
of that portion occurs in northeastern Lake Ontario and the
immediate St. Lawrence River outlet. The fall flight is rela-
tively less intense. Only 16% of the autumn waterfowl days in
southern Ontario are attributable to the eastern district
although use of Lake Ontario and the outlet area is similar to
that of the spring. The large numbers of waterfowl in the
area centred on Wolfe Island in both the spring and fall
make it as important to waterfowl in eastern Ontario as
Long Pointand Lake St. Clair are to the southwest. This fact
should not be overlooked in any management plan or impact
assessment.

5.3. Management concerns

The heavy use of the eastern Ontario shoreline by
a diverse group of waterfowl raises a variety of management
concerns, both for the protection of the birds and for the
limiting of noxious effects such as crop depredation.

The Atlantic Brant, Canvasbacks, and Redheads are
consistently seen only in small numbers. Yet their utilization
of the area, particularly in the spring, is significant and
merits regular monitoring. Whether many individuals of
those species are passing through rapidly or smaller num-
bers are staging for longer remains to be determined.

The converse is true for Canada Geese whose num-
bers in some zones have been rising with the general increase
in the mid-Adantic flock (Bellrose 1978). Blokpoel and
Gauthier (1980) estimated that a2 minimum of 191 000 Cana-
da Geese passed through a 190-km wide front centred on
Ottawa during the spring of 1975. Shifts toward intensive
corn cultivation and the increase of management activities
such as sanctuaries and baiting have caused birds to stay
longer in the district and led to problems of crop damage,
most notably on Wolfe Island and near Morrisburg.

Conservation of dabblers and geese has been facili-
fated through the establishment of sanctuaries including the
St. Lawrence Parks near Morrisburg, Thousand Islands
National Park, Bear Point on Wolfe Island, Prince Edward
Point National Wildlife Area, Point Petre Game Manage-
ment Area, Weller’s Bay National Wildlife Area, and Pres-
qu'ile Provincial Park. Some of those sites provide consider-
able protection for dabblers and geese, and by holding birds,
Improve local hunting and viewing opportunities. However,
diving species predominate along the survey route and their
Management is more difficult to effect because they remain
offshore and are only indirectly helped by conventional
Sanptuaries and marsh management. Instead, it is crucial to
maintain the quality of their underwater feeding beds, a
problen: that has rarely been examined from the viewpoint
of duck ecology. A thorough inventory of those habitats and
an understanding of cheir importance to diving ducks will
ultlmately be required before realistic management and pro-
tection of migrant divers can be attempted.

Also basic to any plan of waterfowl management and
Presel’x’gtiqn is a thorough understanding of the changing

environmental characteristics of the area and the ways in
which they impinge on either the viability of the birds or on
the carrying capacity of the habitat, The tollowing factors
usually man-induced, are of concern, ’

. a) Spills of oil or other toxic chemicals would clearly be
disastrous during the peak migration, particularly in north-
eastern Lake Ontario. Such spills, either through accident or
by deliberate action such as bilge pumping, occur regularly
and are a source of great concern,

b) Epizootic diseases such as duck virus enteritis, fowl
cholera, and botulism are possible wherever concentrations
of waterfowl are high enough, e.g. in baited areas and
sanctuaries.

¢) Waler pollution leading to high concentrations of
heavy metals and other toxicants in certain fish species could
be deleterious to the many mergansers passing through the
area. General pollution and eutrophication in the Bay of
Quinté is another example.

d) Unscasonable open water caused by the exhaust

water plume from the Lennox generating station (Amherst

Island zone) provides added habitat for foraging ducks by
retarding freeze-up and facilitating break-up; however, the
influence of the hot water on the viability of food species has
not yet been studied. The proposed year-round opening of
the St. Lawrence Seaway will similarly provide added open
water, ‘

¢) Boat traffic will tend to disturb rafting birds, thus
reducing feeding efficiency. Only in the case of winter traffic
of freighters and ice breakers, as proposed for the Seaway,
might any benefits accrue to the ducks. ’

/) Variations in waler level can change the status of
marshes directly and have broader influences through
effects on nutrient cycling. Results may or may not be
beneficial to waterfowl.

) Land management practices such as filling in of small
marshes for agriculture or housing continue to occur to the
obvious detriment of waterfowl. Flood control structures
such as those proposed for the South Nation River could
limit sheet water for migrating dabblers and geese and re-
duce nutrient transfer through flood deposition and yet the
increased effectiveness of cultivation might prove beneficial
to field-feeding species.

k) Dyking and marsh production undertaken on the
St. Lawrence Parks land near Morrisburg probably benefits
most waterfowl species.

In the past, waterfowl resources have been minimally
affected by the slowly paced habitat changes along the mostly
rural survey route. However, judging from the apparent
decline of duck numbers in the Bay of Quinté, shifts in .
waterfowl distribution have taken place and will continue in
response to the likely accelerating rate of habitat change
brought on through intensification of seaway traffic and gov-
ernmental policies to encourage industrial development in
eastern Ontario. Such changes will often be small but should
be considered in the aggregate for their effects on the whole
system. Only then can realistic assessments be prepared
and effective measures adopted to conserve the major con-
centrations of migrant waterfowl that gather in eastern
Ontario each spring and fall. o
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Appendix 1
Survey of quantitative habitat characteristics per zone

Habitat arcas in hectares (per cent of total surveved arca)

. Surveved Unsurveved
Survey route Length of . <

length shorthine Water <5.5 m Shallow water Deep water Lakes and
Zone (km) (km) Total deep marshand fats marsh Infand marsh ponds
Thurso 125 378 5641 3261 (58) 1890 (34) 490 (W 1454 (26) 7.6 (0.
Hawkesbury 76 181 4118 3406 (83) 398 (10) 314 (8) 63 (@ 60 H
Cornwall 61 85 5982 5072 (85} 149 (@) 761 (13} 443 (D) 0
Morrisburg 59 129 2 879 2468  (86) 396 (14) 15 (0.5) 68 (2 0
Prescott 48 92 1 066 977 (92) 0 89  (8) 55 (9) 33 (3)
"Fhousand Islands 89 250 4545 4351 (96) 28 (0.6) 166 - (4) 673 (15) 140 &)
Wolfe Island 184 281 8 109 7317 (90) 609 (8) 188 (2) 1263 (16) 295 3
Amherst Island 83 89 2903 2812 (97) 9] (%) 0 487 (17} 63 (2
Waupoos 75 79 4 456 39230 (96) 91 {3 85 (1) 174 (5) 7.5 (0.2
Prince Edward Point 28 30 % 031 3023 (100) 2 (N 6 (0.2) 199 (1) 0 .
Wellington 82 93 5619 5402 (96} 55 (D) 162 (%) 1298 (23) 4119 (79)
Presquile 36 52 2672 23542 (95) 114 (4) 16 (0.6) 411 (15) 25 (0.1
Belleville 84 175 11 290 9876  (87) 639 (6) 755 (7) 2508  (22) 136 (H
Picton 108 180 5 138 3483  (68) 264 (5) 1386 @27 804  (16) 94 (2
l'otal 1131 2094 66 349 57220 (86) 4731 (73 4398 (7) 9900 (15) 4888 (7

Use of the James Bay and

Hudson Bay coasts of Ontario
by dabbling ducks

by R.K. Ross

1. Abstract

A series of 16 aerial surveys of dabbling ducks was
flown along the northern coast of Ontario between 18 June
1976 and 3 October 1979. These showed that dabbler dis-
tribution was concentrated along the James Bay coast; par-
ticularly important was the sector between the Albany and
Attawapiskat rivers, which accounted for 50% of all dabbler
use of the northern shore (9 336 800 duck days in total).

Spring distribution was concentrated at the southern-
most end of James Bay. Mean counts per kilometre were rel-
atively low as the birds mostly appeared to move through
rapidly and not to stage. During the summer, highest duck
numbers occurred initially along the Hudson Bay coast,
where many birds moulted in brackish coastal ponds; later,
the fledged birds moved to the broad marshes, particularly
in James Bay. With the coming of fall, numbers rose drama-
tically in James Bay as migrants funnelled down the Hud-
son—James Bay systemn. As in the spring, there was a high
correlation between duck usage and the amount of broad
coastal marsh. ;

Major dabbler species in order of abundance were the
Black Duck (33.8% of total dabbler days), Northern Pintail
{25.6%), Green-winged Teal (23.6%), Mallard (11.8%), and
American Wigeon (5.0%). Blue-winged Teal and Northern
Shoveler were occasionally recorded.

2. Introduction

The abundance of waterfowl occurring along the
coastal zone of James and Hudson bays was noted as early as
1743 (Rich 1949) and further documented in various early
faunal accounts (Forster 1772, Swainson and Richardson
1831). Although attention has more recently been focused
on the intensely hunted goose species (see Hanson el al.
]'972, Raveling and Lumsden 1977, Prevett ef «l. 1979), in-
formation on ducks, which also occur in significant numbers,
has been limited to isolated inventories, annotated lists,
and anecdotal observations (Smith 1944, Manning 1952,
Lumsden 1959, Peck 1972).

) To achieve a clearer understanding of coastal utiliza-
ton by ducks, the Canadian Wildlife Service (CWS) under-
ook a number of studies in association with a multi-
disciplinary investigation by Environment Canada of the
Hudson Bay Lowland of Ontario. This report, which is
based on aerial survey data, documents the spatial and tem-
poral distribution of dabbling ducks along the Ontario coasts
i‘nd‘attempts to relate patterns of use to major shoreline
habitag types. The species observed include the Mallard
(Angs platyrhynchos), Black Duck (A. rubripes), Northern Pin-

tail (A. acuta), Green-winged Teal (A. crecca), Blue-winged
Teal (A. discors), American Wigeon (A. americana), and
Northern Shoveler (A. clypeata).

3. Methods

The James and Hudson bay coasts of Ontario have
been divided into six survey zones (Fig. 1) which were chosen
to be suthciently large to avoid sampling error and yet have
relatively distinctive vegetational, physiognomic, and geo-
graphical properties. Zones have been subdivided into sec-
tors bounded by obvious landmarks and the duck observa-
tions were initially recorded by sector, thus providing a data
base for future site-specific studies such as impact assess-
mentis. The data were aggregated by zone for the present
study.

Aerial surveys were carried out by two observers,
usually in a DHC Otter or a Cessna 357 Super Skymaster
aircraft flying at approximately 160 km/h and 100 m asl.
Because of the high costs, and the need to assess annual
variations, the survey flights were spread over 4 years.
Table 1 lists the 16 full and partial surveys carried out
between 18 June 1976 and 3 October 1979,

Each Hight tollowed a standardized route along the
high tde line where duck concentrations were usually the
highest. Occasionally slight diversions were made, particu-
larly around river mouths, to examine flocks seen mn the
distance. All waterfowl seen were recorded and no lateral
boundaries for sightings were imposed although observa-
tions were usually limited to within 300 m of the aircratt.

Table 1
‘Timing and coverage of acrial surveys

Aircralt type
Bell 206

Date Zone covered

1821 June 1976

Kapiskau, Swan,

24-26 August 1976
3-7 Qctober 1976
26 April 1977
17-18 May 1977
26-28 July 1977
1518 August 1977
28 August 1977
46 October 1977
1618 May 1978
27-29 June 1978
3-7 July 1978
14-19 September 1978
2-8 Oclober 1978
12 July 1979

1-% Qctober 1979

Winisk (part)

All zones

All zones

Moose. Kapiskau

Al zones

All zonies

All zones

Moosc, Kapiskau (part)
All zones

All zones

Moose, Kapiskau (part)
Moosc, Kapiskau (part)
All zones

All zones exe, Cape (part)
Kapiskau (part), Swan,
Cape (pary)

All zones exc. Severn (part)

Cossna 337
DHC Ouer
Hughes 500
Cessna 337
DHC Ouer
DHC Quer
DHC Ouer
DEFC Otter
Cessna 837
Bell 206
Bell 206
Piper Apache
DHC Ouer
Hughes 500

DHC Otter 63




Figure 1 )
Map of northern coastline of Ontario showing survey zones
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in some zones the marshes and mudflats were so extensive that

complete coverage of all likely habitat was impossible;
however, preliminary ground observations (Ross, unpubl.
data) indicated that most dabblers were found in the near-
shore area of the marsh covered by the surveys. Nonetheless
the figures produced from such areas should be regarded as
minima.

Levels of utilization by ducks have been estimated by
calculating the total number of duck days, using the method
of Dennis and Chandler (1974). This figure was produced by
averaging results from pairs of phenologically successive sur-
veys, multiplying by the number of intervening days, and
summing over the entire period of the spring, summer, or
fall. Spring was considered to start on 1 April, when it was
assumed no ducks were present (zero point), and to extend
to 1 June. Because of the lack of data for early June, and evi-
dence from casual observation that there was little change
in use during the month, the 1 June baseline number 1s
assumed to be equal to that from the first survey in June
or early July. Summer covered the period from 1 June to
15 August; the count for the latter date was based on the sur-
vey of 15-18 August 1977. Fall ran from 15 August to zero
points on 1 November (Cape, Winisk, and Severn zones) and
15 November (Moose, Kapiskau, and Swan zones). The unit
of usage intensity was the mean daily duck count per kilome-
tre of shoreline and was calculated by dividing total duck
days by the product of the zone’s length (in kilometres) and
season length (in days); for this calculation the fall season
was assumed to cover 92 days.

4. General habitat

Habitats of the northern coasts of Ontario and the
Hudson Bay lowland backing it have been well described by
several authors (Smith 1943, 1944; Zoltai 1973; Glooschenko
and Martini 1978; Glooschenko 1980). For more detailed
vegetational descriptions of sections of the coast, see Ker-
shaw (1976), Riley and McKay (1980), and Ringius (1980).

The shoreline is characterized by a shallow gradient
that results in extensive tidal flats. The coast can be sepa-
rated into four broad categories that are usetul in under-
standing dabbler distribution.

(a) Broad marsh — extensive marshes (>>1 km wide)
are particularly evident in James Bay and are dominated by
large stands of Puccinellia phryganodes, Hippuris vuigaris, Carex
spp., Scirpus spp., and Eleocharis palustris.

(b) Narrow and intermittent marsh — coastal marshes
(<1 km wide) that are often highly fragmented and have

dominant plant species similar to those of the broad marsh type.

(¢) Beaches fronting meadows and brackish ponds —
dominant plant species in the meadows are Puccinellia phry-
ganodes, and Potentilla anserina. The ponds are edged with
Salix spp. and contain much Potamogeton filiformis and Zan-
nichellia palustris.

(d) No marsh — high energy beaches fronting rela-
tively well-treed and/or well-drained habitat.

Table 2 presents the composition of the survey zones
according to the above classification. A brief description of
the zones follows.

Table 2
Composition by major coastal habitat types of the six survey zones

Extent of habitat type (kilometres of shoreline)

Narrow Beach,

Broad intermittent ponds, No
Name of zone marsh marsh meadows marsh
Moose 160 81 0 31
Kapiskau 198 23 0 7
Swan 74 0 63 0
Cape 47 108 27 79
Winisk 34 109 94 24
Severn 73 34 129 0

Table 3

Total dabbler use of the six survey zones along the James Bay and Hudson
Bay coasts of Ontario during the spring, summer, and fall. Use measured in
waterfowl days (in 1000s)

Zone Spring Summer Fall Total
Moose 198.2 145.2 1779.5 2122.9
Kapiskau 152.5 202.5 4271.1 4626.1
Swan 64.7 93.3 802.3 960.3
Cape 41.8 96.5 262.9 401.2
Winisk 34.9 167.6 232.6 435.1
Severn 60.0 235.2 495.0 791.2
Total 552.1 940.3 7844.4 9336.8

Moose zone (272 km, Quebec border to Nomansland
Point). The Moose zone lies at the southernmost part of
James Bay. It contains a variety of shoreline habitats ranging
from rocky promontories to extensive coastal marsh associ-
ated with the Harricanaw and Moose rivers.

Kapiskau zone (228 km, Nomansland Point to Ekwan
Point). The Kapiskau zone is heavily influenced by the
Albany and Attawapiskat rivers which have fostered the de-
velopment of a continuous and very broad band of coastal
marsh (>5 km wide in places).

Swan zone (137 km, Ekwan Point to Lakitusaki River).
The Swan zone extends over the intergradation of the taiga
and tundra biomes. Major coastal marshes occur along the
northern half of the zone; shoreline beach ridges damming
small ponds are more prominent in the south.

Cape zone (261 km, Lakitusaki River to Litle Cape).
The Cape zone subtends a patch of subarctic tundra. A large
coastal marsh is found just west of Cape Henrietta Maria at
the location of a major Snow Goose colony.

Winisk zone (261 km, Little Cape to Shagamu River).
The Winisk zone contains wide coastal marshes only around
the large rivers (Sutton, Kinusheo, Winisk); a narrow and
highly intermittent band of marsh is found along the
remaining shoreline. In the western third of the zone, old’
beach ridges have created highly productive brackish ponds
near the shore,

Severn zone (236 km, Shagamu River to Manitoba
border). The Severn zone contains large marshes around the
Severn River mouth and the Pen Islands. Rich shoreline
ponds are widely distributed along the remaining coast
which is sandier in character than that of the Winisk zone.

5. Results and discussion

5.1.  Overall dabbler distribution and habitat correlations

Table 3 presents indices of total utilization (duck
days) by dabblers for the six survey zones. Intensity of
utilization is illustrated in Figure 2, which charts mean daily
numbers per kilometre of shoreline for total dabblers in each
zone and season.

Usage was much greater in the three southern
James Bay zones than in the more northerly zones (U = 0,
P = 0.05, Mann-Whitney test). The Kapiskau zone accounts

for 50% of all dabbler use.

During the spring, levels and intensities of use were
usually lower than in the other seasons and reflected rapid
passage and relatively little staging by migrant dabblers.
Because of the rapid movement of ducks, the peak of the
migration might not have been surveyed in some zones.

Total use of the zones during the spring correlated
strongly (r, = 0.943, P<<0.005) with the amounts of broad
marsh per zone, probably indicative of the feeding oppor-
tunities that the habitat provided. That rank correlation was
almost perfect except for the two southern zones whose
ranks were reversed. This was probably due to the Moose
zone's location at the southernmost part of the bay as it was
the earliest zone to thaw and the first encountered by many
northward-moving migrants. Spring use was initially re-
stricted to stream mouths, such as the Mississicaibi River and
Partridge Creek, where seeping melt water dammed by the
sea ice flooded along the frozen marsh near the bush line.
With the break-up of the major rivers, ducks spread
throughout the marshes as they became available. The great-
est concentrations occurred in Hannah Bay (Moose zone)
and at Chickney Point (Kapiskau zone). Slightly lower num-
bers were found around other major river mouths.

Levels and intensity of summer use were mostly in-
termediate between those of the spring and fall. Their dis-
tribution reflected both the moulting and staging activities of
the dabblers during that period. Initally, post-breeding
ducks moved to the shore to moult. Particularly large num-
bers of moulters gathered along the Hudson Bay coast
where ponds dammed by beach ridges appeared to be pre-
ferred. Although significance could not be tested, rank
correlation of duck utilization agreed completely with thatof
pond habitat (Table 2) for the three northern zones. The
Swan zone also had extensive pond habitat and yet lower
duck numbers than that of the Cape zone; however, the
ponds in the Swan zone were smaller and more open, often
without the well-developed willow border that would pro-
vide protection for flightless birds. As the moulters regained
powers of flight they moved to richer staging areas, particu-
larly the broad salt marshes along the James Bay coast; rank
order agreement between duck utilization levels and
amounts of broad marsh was perfect for the three southern
zones. Throughout the summer, the dabblers were relatively
evenly distributed along the shoreline with few areas having
large concentrations. Moulters generally gathered on the
ponds of the Hudson Bay shore, some of which could con-
tain flocks of over 300 individuals (Prevett, pers. comm.),
although groups of moulters were occasionally found on the

James Bay coast as far south as Hannah Bay. Staging ducks
were also widespread and were most common around the
river mouths. Notable numbers occurred on the slough-like
ponds near the Lawashi Channel (Kapiskau zone) where
flocks of over 1000 ducks gathered.

By fall, the movement from the moulting areas to the
staging areas on the broad marshes was complete and levels
of use by ducks correlated strongly with the amounts of
broad marsh per zone (r, = 1.00, P<0.001). Levels and in-
tensities of utilization were the highest of the three seasons in
all zones particularly in the southern zones, where migrants
were concentrated as they approached the base of the migra-
tory funnel formed by James and Hudson bays. Large num-
bers of dabblers occurred in virtually all suitable marshes
along the shoreline, particularly those in the Kapiskau zone,
where approximately 118 300 ducks were counted on
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Figure 2

Graphs of intensities of seasonal use {mean duck number/km) by species und

survey zone for the northern coast of Ontario
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14 September 1978. Large numbers of staging-ducks were
also found at Hannah Bay, the mouth of Partridge Creek,
the marsh from Piskwanish Point to Moose River, the mar- -
shes from Nowashe River to Lakitusaki River, mouths of
the Sutton-Kinusheo, Winisk, and Severn rivers, and the
marshes of the Pen Islands.
5.2.  Phenology of the major species

Figure 2 presents graphs of usage intensity for the
five principal dabbler species. This information plus other
observations from individual surveys are summarized in
the following annotated list. Survey results by zone are
expressed as numbers of individuals per kilometre of
shoreline.
5,2.1. Black Duck
The Black Duck (33.8% of total dabbler days) was
among the most commonly encountered dabblers through-
out the coastline; in the fall, it was the most abundant duck in
five of the six zones. It was one of the first species to arrive in
the spring although numbers did not peak until mid-May
(highest zone count 2.57/km, Kapiskau, 16 May 1978), possi-
bly because more northerly breeding birds staged along the
southern part of James Bay while awaiting opening of the
nesting areas. Counts declined slightly in early June as the
birds moved inland to breed. Numbers then rose steadily
throughout the summer in most zones with the arrival of
non-breeders, post-breeders, and young-of-the-year. In the
Cape and Severn zones, numbers of Black Ducks, mostly
moulters, peaked in late July (3.42 and 9.63/km respectively,
26~28 June 1978); counts then declined slightly as the birds
regained flying ability. Mean daily numbers in all zones
climbed to much higher levels during the fall migration,
peaking between mid-September (Kapiskau, Winisk, Severn)
and mid-October (Moose, Swan, Cape): highest zone count
was 139.04/km (Kapiskau, 14 September 1978).

Concentrations of Black Ducks tended to occur
around river mouths and estuaries, usually in more saline
habitats such as tide lines, saltwater and brackish ponds, and
sedge meadows. During migration, locations with partic-
ularly high Black Duck counts were Hannah Bay, Partridge
Creek, Shagokau to Piskwanish Point, Chickney Point,
Lawashi Channel, Black Duck River, Sutton and Kinusheo
Rivers, Shggamu River, Niskibi River, and the Pen Islands.
Moulting concentrations were spread generally through the
beach ridge pond habitat of the Winisk and Severn zones,
although a single flock of approximately 300 was noted in
the Hannah Bay Sanctuary (Moose zone).

5.2.2. Mallard

The Mallard (11.8% of total dabbler days) was less
common than the closely related Black Duck. For each sea-
son, there was a consistent decrease from south to north in
the ratios of abundance of the Mallard and the Black Duck
(see Table 4). This was probably related to a reduction in
breeding densities along the northern edge of the Mallard’s
range. In most zones, a decline in the proportion of Mallard

Table 4
Ratio of Mallard to Black Duck days of use per season and zone
Zone
Henrietta

Season Moose  Kapiskau Swan Maria  Winisk  Severn
Spring 0.89 0.52 0.41 0.33 0.30 0.29
Summer 0.78 0.64 . 0.58 0.19 0.24 0.15
Fall 0.51 0.33 037 0.22 0.11 0.10

——.

through the seasons was apparent and was possibly dueto a
greater tendency towards direct southward migration from
the breeding grounds. Only the Kapiskau and Swan zones
showed high Mallard fractions during the summer.

Highest Mallard counts in the spring were recorded
in the Moose (2.33/km) and Kapiskau zones (1.13/km) on
26 April 1977; peak counts on more northerly zones were
not observed until mid-May. After a brief decline during
nesting, numbers rose and in five zones peaked in mid-
summer (1.31/km, Moose, 7 July 1975; 1.46/km, Swan,

21 June 1979; 0.37, Cape, 27-28 July 1977; 0.79/km, Winisk,
26-27 July 1977; 0.82/km, Severn, 27 July 1977), perhaps
because of the arrival of post-breeders and the presence of
broods. Only in the Kapiskau zone did numbers continue to
rise throughout the summer (8.07/km, 16 August 1977).
Compared to the Black Duck, the Mallard in the summer
showed relatively less use of the Severn zone and more of the
Swan zone. Mallard counts tended to decline in the five
zones noted above until the start of the migration in mid-
August when numbers rose to much higher levels (highest
zone count 29.12/km, Moose, 815 October 1978). Timing
of the peak of fall counts and the relative distribution of
Mallards among the zones were similar to those of the Black
Ducks.

Mallards appeared to prefer a more freshwater habi-
tat such as pools on the coastal marsh and creeks inland from
their mouths. In contrast to the Black Duck, greater pro-
portions of the Mallards were usually tfound inland of the
survey line; on 16 August 1977, only 13% of the 3355 Black
Ducks counted were noted on the landward side of the line

although 79% of the 619 Mallards were observed there. Con-

centrations during both migrations were generally in the
same places as those of the Black Duck, except in the Severn
zone where the Mallard was never found in large groups.
During the summer, the species was evenly dispersed
throughout the zones and was never observed in major
moulting focks.

5.2.3. Northern Pintail

The Northern Pintail was a very common dabbler
(25.6% of total duck days), particularly in the spring when it
was the most abundant species in all zones (64% of all
dabbler sightings).

During the northward migration, the pintail arrived
towards mid-April and reached peak numbers in the first
half of May (highest zone count 16.6/km, Swan, 17 May
1977). Numbers then started a decline which continued
through the summer in all zones except Winisk and Severn.
There counts actually increased as pintails gathered to moult
(highest zone counts 9.45/km in Winisk and 16.86/km in
Severn, 26-27 July 1977). Later in the summer, numbers
dropped in the Severn, Winisk, and Swan zones when the
pintail, which was an early migrant, moved south to contrib-
ute to peak counts in the Moose and Kapiskau zones (28.61/
kim, 28 August 1977 and 198.43/km, 14 September 1978
respectively). During the migrations, the relative distribution
among the zones was largely similar to that of the Black
Duck, although in the fall a much greater proportion of the
pintails (91% as opposed to 71% for Black Ducks) occurred
in the two southern zones. In the summer, pintail remained
mostly north of Ekwan Point; 60% of total summer dabbler
days for pintail occur in the Winisk and Severn zones.

During the surveys, pintails were found mainly in
salt-water habitats such as mudflats, tidal pools, and brackish
ponds. On migration, the species could be expected in large
numbers anywhere along the Ontario coast. In the summer,
moulters concentrated in flocks, some in excess of 300 birds
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{Prevett, pers. comm.} on the large brackish pools along the
shoreline west of Winisk. Notably high concentrations of
moulters occurred around the mouths of the Shagamu and
Niskibi rivers and in the vicinity of the Pen Islands.

5.2.4. Green-winged Teal

The Green-winged Teal (23.6% of total dabbler days)
was intermediate in abundance between the Black Duck and
the Mallard. Its relative distribution among the zones was
similar to that of the Mallard.

The Green-winged Teal tended to arrive in the
second half of April and to peak in abundance in mid-May
(highest zone count 3.6/km, Kapiskau, 16 May 1979) after
which numbers greatly declined. During the summer, counts
appeared to rise slowly as the post-breeders congregated;
however, results per zone were not conclusive because of the
species” habit of forming large scarce flocks, distributed
irregularly along the shore. In the fall, numbers increased
dramatically to maxima in mid-September in the Severn
and Winisk zones and as late as early October in the Swan
and Moose zones (highest zone count 117.9/km, Kapiskau,
14 September 1977).

These teal were encountered most often in dense
flocks on the mudflats beside streams and river mouths and
occasionally in the more brackish ponds inland. Particularly
high numbers were found during the fall migration around
Chickney Point where over 10 000 were observed on 14 Sep-
tember 1978. :

5.2.5. American Wigeon

Unlike the previous three species, which were com-
mon from spring to fall, the American Wigeon (5% of total
duck days) was present along the coast in large numbers only
during the autumn migration. In the spring and summer,
small flocks, usually less than 10 individuals, were recorded
sporadically along the whole shore although most were
found in the more southerly zones. It was possible that wi-
geons moved directly to their breeding areas without staging
along the coast. In the fall, numbers rose quickly in the
Moose, Severn, and Kapiskau zones and accounted for 15, 7,
and 74% respectively of total dabbler days for that species.

The spring migration peaked in mid-May (highest
zone count, 0.96/km, Moose, 16 May 1978} as the wigeon was
a late-arriving species. Numbers then declined rapidly o
very low levels during the summer and rose to a peak
during mid-September (highest zone count 50.98/km,
Kapiskau, 14 September 1978). Several thousand wigeon
were still present into October in the Moose zone (4.49/km,
8-15 October 1978).

The wigeon mainly selected rich, brackish habitat
associated with stream mouths, including both mud flats and
goose meadows. Some sites to which the species returned
predictably during the migration included the Mississicaibi
River, Partridge Creek, Kinoje River, the area from the
Albany to Kapiskau Rivers, Nowashe to Lakitusaki rivers
inclusive, the Sutton-Kinusheo, Shagamu, Niskibi rivers,
and around the Pen Islands.

5.2.6. Northern Shoveler

Records of the Northern Shoveler were widespread
although the numbers were very low. During spring, Shovel-
ers were only noted in mid-May, usually in flocks of up to six
birds. The occasional individual was seen in the summer and
in the fall.

Preferred habitat appeared to be fresh or brackish

ponds contained by beach ridges or at the back of the coastal
marsh.

5.2.7. Blue-winged Teal

The Blue-winged Teal was seen very rarely and spor-
adically along the coast, most often during the migrations;
they were almost never observed in flocks of more than four
birds. Only the two southern zones had records for all three
seasons.

Unlike the Green-winged Teal, the Blue-winged Teal
appeared to prefer freshwater and slightly brackish ponds at
the back of the coastal marsh.

6. Summary

Although dabblers were distributed throughout the
northern coast of Ontario, most birds occurred along the
James Bay shore, particularly in the Kapiskau zone which
contributes 50% of total dabbler days. Dabbler use of the
Kapiskau zone was estimated at 4.6 million duck days, mak-
ing it of provincial importance as a staging area for ducks
(cf. Dennis, McCullough, North, and Ross, this publication,
for southern Ontario}; moreover its heavy use by shorebirds
(Morrison and Harrington 1979) and geese {(Bellrose 1978)
elevates that zone to international significance for migrant
waterbirds in general.

Patterns and intensities of use by dabblers along the
northern coast also varied widely with season. During the
migrations, dabbler numbers correlated strongly with
amounts of broad marsh in each zone, as those marshes
apparently offer the greatest feeding opportunities. In the
spring migration, numbers of ducks were particuarly con-
centrated in the Moose zone, which was the earliest to open
and the first to be encountered by many of the migrants.
Levels and intensities of use in spring were relatively low, as
the ducks appeared to pass through rapidly en route to the
breeding grounds. Numbers of ducks on the coast rose
slightly throughout the summer. In june and July, highest
concentrations were found in the Hudson Bay zones on
brackish ponds contained by beach ridges, where many
ducks moulted. During August, the ducks, able to fly again,
moved to staging areas on the broad marshes and higher
concentrations shifted to the James Bay coast. By fall, num-
bers of staging and migrating birds rose dramatically; use
of the northern coast increased by a factor of 8.3 over sum-
mer levels. Greatest densities of ducks were observed in the
southern zones (Moose and Kapiskau) and probably reflect
the migratory funnel formed by the James and Hudson bays
system.

Differences in the abundance and distribution of the
various dabbler species were also considerable. The North-
ern Pintail was the most common dabbler during spring and
summer as both a migrant and moulter respectively. The
proportion of pintails declined in the fall as they migrated
south early. The Black Duck utilized the coast the most, but
this was mostly due to the large numbers that staged there
during the fall. Although fewer in numbers, the Green-
winged Teal showed a similar distribution pattern to that of
the Black Duck over all three seasons. Less common was the
Mallard, which was present in signficant numbers in the
three seasons only along the James Bay coast. The American
Wigeon occurred mainly during migration and then only in
certain predictable sites, usually around braided streain
mouths. Blue-winged Teal and Northern Shoveler were also
present but numbers were very low.

The purpose of this paper has been to describe the
distribution of dabbling ducks along the northern coast of
Ontario. Future investigations should aim at discovering the
reasons for those patterns. Particularly important would be
studies of the broad saltmarsh to which duck distribution is

generally correlated. Work is needed both at the ecosystem
level to define the requirements of the marsh and more nar-
rowly through investigations of waterfowl feeding ecology to
establish the mechanisms of habitat selection by the ducks.
Only then can effective and economical conservation strate-
gies be developed in the face of proposed developments such
as hydroelectric dams and petroleum exploration.
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