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1. Introduction

‘Waterfowl management depends on surveys that monitor the status of populations, indicate
where and when management is required, and document the results of management action.
Historically, the mid-winter inventory has been a primary source of information but banding
programs and harvest surveys have added additional information for close to 50 years.
Breeding ground surveys in the primary Black Duck breeding habitat were developed 1980 -
1990. Breeding surveys now in place in eastern North America include helicopter surveys in
Ontario, Quebec, New Brunswick, Nova Scotia, and Newfoundland and Labrador; ground
surveys in southern Ontario, Prince Edward Island and eastern states; fixed-wing surveys in
Maine, Ontario, Quebec, New Brunswick, Nova Scotia, Prince Edward Island and

Newfoundland and Labrador. Additional surveys are being implemented in Quebec in 2004.

Development of the helicopter surveys in eastern Canada began in 1985 and continued
through 1989 (Erskine et al., 1990). The early surveys were modified in 1990 to allow
comparable Black Duck breeding pair surveys throughout the main breeding range of the
Black Duck. The surveys done 1990 to 1994 are considered experimental surveys prior to
designing an operational Black Duck breeding ground survey. In 1995 the survey was
adjusted to accommodate reduced funding and in 1996 the survey was re-designed using
information gathered during the previous ten years. This report presents results from the
2004 survey in New Brunswick and Nova Scotia. Information from previous surveys is

included in Appendix 1.

1.1 History

Statistical analyses of 1986-1989 aerial survey data from New Brunswick, Nova Scotia,
Newfoundland, Ontario and Quebec (B.Collins, CWS/NWRC) indicated that a sample size
of 200 plots across the Black Duck breeding range was adequate to detect a change of 10
percent in five years with 90 percent power and 95 percent confidence. The major breeding
range of the Black Duck approximates and is defined here as strata 28 and 29 of the Breeding
Bird Survey. The 200 required plots were allocated to provinces and states on the basis of

their area within Breeding Bird Strata 28 and 29. New Brunswick was allocated 9 plots and



Nova Scotia, 8. To provide data useful for management on a smaller scale, additional plots
were assigned to New Brunswick, Nova Scotia, Newfoundland and Labrador and Maine to a
total of 25 plots each. That sample size permitted a population change éf 10 percent to be
detected over a ten year period with 90 percent power. With the additional plots in the
Atlantic Provinces and Maine and minor modification to the number of plots in Quebec and
Ontario in 1991, the total number of plots in the 1992 survey was 229. Modifications in
1991 included reduction in the number of helicopter plots in Ontario and the use of fixed-
wing surveys in Wisconsin and Michigan instead of helicopter surveys. Further modification
after statistical analyses of the 1990 to 1992 data resulted in a reduced number of helicopter
plots in Ontario (25) and Quebec (50) in 1993 and 1994. In 1995 further reductions in
sample size were necessary due to budget restrictions. In 1995, 10 plots were surveyed in
Ontario; 36 in Quebec; 10, in Nova Scotia; 9, in New Brunswick; 13, in Newfoundland-
Labrador and 6, in Maine. In 1996 the survey design was modified by changing plot size to
5 km x 5 km and implementing a rotational plot design. All plots are surveyed over a three
year period and all plots are surveyed twice over a four year period. Maine is no longer

included in the helicopter survey.



2. Methods

2.1 Survey design

The current survey design was implemented in 1996 and allocated 30 plots to Nova Scotia
and 40 to New Brunswick. All plots are 5 km x 5 km and were selected from plots flown in
previous surveys to allow continuity of data. For each province, the plots were grouped in
four units (10 plots each in New Brunswick and 7,8,7,8 plots in Nova Scotia) and two units
are surveyed each year. Each year, one of the units surveyed was surveyed the previous year.
Total plots surveyed each year is 20 in New Brunswick and 15 in Nova Scotia. All plots are

surveyed over a three year period and all plots are surveyed twice over four years.

2.2 Timing of surveys

Timing of the Nova Scotia survey was based on results from the original helicopter survey
described in Erskine et al. (1990). The survey was flown at about the same time each year.
The New Brunswick survey was flown in 1990 at the same time as the original helicopter

surveys in that province.

2.3 Flying, recording and data handling

The New Brunswick and Nova Scotia surveys were flown in a Bell 206L (Long Ranger) with
two observers. Constant radio communication between the observers and the pilot prevented
duplication of records and ensured good coverage of the plots. Each water body, wetland
and all coastlines within the plots were flown. Areas covered were marked on 1:50,000
National Topographical Series maps as the survey was in progress to ensure complete
coverage. Surveys were carried out in compliance with the standard operating procedures for
the Black Duck Joint Venture helicopter surveys prepared in March 1990 and modified in
1994. Surveys were flown at 16-50 meters (50-150 ft.) above ground level and at 60-100
km/hr (30-50kts).

All waterfowl observed were recorded and locations mapped on 1:50,000 topographical
maps. Data were later transcribed onto data sheets and entered into a computer database.

Copies of mapped locations of all waterfow] observations were filed. In 2004 all



crewmembers were experienced in this type of survey 29 April to 6 May. On 6 May a new

pilot joined the crew (Appendix II).

2.4 Interpretation of waterfowl data

Two Black Ducks together or a single Black Duck was considered an indicated pair and
assumed to be breeding locally. The number of males and females of sexually dimorphic
species was recorded where possible. A pair or a single bird was considered a pair for

sexually dimorphic species.



3. Results and Discussion

Twenty plots 25 km? in area were flown in New Brunswick and 15 25 km? plots were flown
in Nova Scotia in 2004 (Figure 1). The Nova Scotia plots were surveyed between 29 April
and 01 May. New Brunswick plots were surveyed between 5 May and 12 May and four plots
were flown in Gaspe on 9, 10 May (Appendix IIT). The 1990 to 2003 survey dates were
between 25 April and 21 May (Table 1). Spring conditions were of average or early timing
in 2004. All ice and snow were gone from the plots when surveyed. This was particularly
noticeable in northern New Brunswick and Gaspe plots where some ice cover in large lakes
is common. Leaf-out was not well advanced at time of survey on any of the plots. Water
level was lower than expected in many lakes and brooks, a situation attributed to the low
snow accumulation in many areas of the Maritime Provinces in winter 2003-04. Total flying
time for the New Brunswick and Gaspe survey was 32.8 hours and for the Nova Scotia
survey was 18.6 hours. Average time on plot for 15 plots in Nova Scotia was 41.9 minutes

and for 20 plots in New Brunswick was 42.4 minutes.

Table 1. Dates of helicopter breeding pair surveys in New Brunswick and Nova Scotia,

1990- 2004

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
Nova 30 Ap- 30 Ap- 1 May- 3 May- 2 May- 2 May- 2 May- 3 May- 27 Ap- 30 AP-
Scotia 10 May 10 May 11 May 11 May 12 May 5 May 6 May 6 May 29 Ap 2 May
New 30 Ap- 8 May- 13 May- 14 May- 15May- 10May- 9 May- 11 May- 30 Ap- 3 May-
Brunswick | 8 May 11 May 19 May 19 May 21 May 12 May 15 May 15 May 10 May 7 May

2000 |2001 |2002 |2003 |2004
Nova 25 Ap- 30 Ap- 1 May- 28 April- | 29 April-
Scotia 29 Ap 2 May 5 May 30 April 1 May
New 1 May- 3 May- 6 May- 1 May- 5 May-
Brunswick | 5 May 8 May 11 May 8 May 12 May

The total numbers of the most common species of duck (Black Duck, ring-neck, green-wing,

and Common and Red-breasted Mergansers) were 705 in Nova Scotia and 533 in New



Brunswick (Tables 2, 3). Black Ducks made up 27 percent of the common species in Nova
Scotia and 36 percent in New Brunswick. Ring-necks were 50 percent of the Nova Scotia
total and 36 percent of the New Brunswick total. Results from previous surveys in Nova
Scotia, not all on the same plots as surveyed in 2004, showed Black Ducks making up 43-68
percent of the common species and ring-necks, 18-29 percent. Black Ducks made up a much
smaller proportion of ducks in Nova Scotia in 2004 than in previous years and ring-necks a
much higher proportion. In New Brunswick the previous surveys reported 30-50 percent of
the common species were Black Ducks and 23-33 percent were ring-necks. In New
Brunswick the proportion of Black Ducks was not outside the range from previous years but

ring-necks made up a higher proportion than in previous years.

In the 2004 Nova Scotia survey results, 15 percent of the ducks of common species were
Green-winged Teal and 8 percent were mergansers. In the 2004 New Brunswick survey
results, 12 percent were green-wings and 15 percent were mergansers. Species composition
on previous surveys showed green-wings making up 6 - 29 percent of the common species in
Nova Scotia and 7 - 27 percent in New Brunswick. Mergansers were 5 - 13 percent of

common species in Nova Scotia and 12 - 32 percent in New Brunswick.

3.1 Black Ducks

A total of 188 Black Ducks was recorded on the Nova Scotia survey and 195 on the New
Brunswick plots. Two bird groups and single Black Ducks were considered pairs even
though determination of the sex of Black Ducks was not always possible. The ratio of pairs
of blacks to single ducks is used to indicate the stage of breeding chronology and should
approach 1:1 during the survey. In 2004 the ratio was 0.9:1 in Nova Scotia and 0.8:1 in New
Brunswick (Table 4). The survey in both provinces was timed well with breeding
chronology. The number of Black Ducks observed in flocks greater than two birds was 56
(64 percent of total blacks) in Nova Scotia and 31 (16 percent of total blacks) in New

Brunswick. Flocked birds are thought to be migrants and are encountered each year.
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Black Ducks were observed on 14 of 15 plots surveyed in Nova Scotia and on all plots in
New Brunswick. The number of birds per plot ranged from 0 to 29 in the Nova Scotia
plots and 2 to 29 in New Brunswick. The mean density of Black Ducks recorded on the
Nova Scotia plots surveyed in 2004 was 23.7 indicated pairs per 100 km?* and on the New

Table 4. Results of Black Duck counts during the Nova Scotia and New Brunswick
breeding pair survey 2004. Fifteen 25 km? plots were surveyed in Nova Scotia
and twenty, in New Brunswick.

Nova Scotia New Brunswick

Number of pairs 43 51
Number of singles 46 62
Number in flocks 56 31

Total number 188 195
Number of indicated pairs 89 113

Mean number of indicated pairs per 100 km? 23.7 22.6
Mean number of ducks per 100 km? 50.1 39.0

Ratio of pairs:singles 0.93:1 0.82:1

Brunswick plots was 22.6 indicated pairs per 100 km? (Table 4). The mean density 1990 -
2003 on Nova Scotia plots was 25.6 indicated pairs per 100 km” and mean density 1992 -
2003 on New Brunswick plots was 24.1 indicated pairs per 100 km®. The mean density
of observed blacks in Nova Scotia was 50.1 ducks per 100 km? and in New Brunswick
was 39.0 ducks per 100 km? in 2004 (Table 4). Mean densities of total birds in Nova
Scotia, 1990 - 2003, was 69.5 per 100 km? and in New Brunswick, 1992 - 2003, was 44.8
per 100 km?. The low numbers of Black Ducks in 2003 were consistent across the range.
Results from Quebec, Ontario and Newfoundland and Labrador for 2004 are not yet

available.

Most recent analysis of Black Duck trends by Brian Collins (memo to BDJV, September
2003) was done using a new statistical technique and included data from 1990 to 2003
(Appendix IV). Results from stratum 1 (data from Nova Scotia, New Brunswick and

Gaspe) showed a statistically significant (p<0.05) increasve in total numbers of Black




Ducks and in indicated pairs. We note that numbers of Black Ducks in 2003 were

consistently low across the range.

Data from Nova Scotia and New Brunswick also suggest an increase in each province
since 1990 (Figures 2, 3). Different plots were surveyed in different years causing

variation due to spatial and habitat differences as well as differences over time.

3.2 Other species

A total of 352 Ring-necked Ducks was observed on the fifteen plots in Nova Scotia and
191 on the 20 New Brunswick plots (Tables 2, 3). Ring-necks were recorded on 10 (67
percent) of the Nova Scotia plots and 12 (60 percent) of the New Brunswick plots. Mean
density in Nova Scotia was 93.9 birds per 100 km* and in New Brunswick, was 38.2 per
100 km®. The density in Nova Scotia was much higher than any previously recorded.
Mean density of ring-necks on Nova Scotia plots in previous years ranged from 12.5
(1990) to 72.8 (2001) birds per 100 km?. The density range in New Brunswick in
previous years was 11.5 (1992) to 74.2 (2000) ducks per 100 km? (Figure 4).

Total Green-winged Teal recorded on the Nova Scotia plots in 2004 was 106 and total on
the New Brunswick plots was 67 (Tables 2, 3). The mean density of observed green-
wings on the Nova Scotia plots was 28.3 birds per 100 km” and on the New Brunswick
plots was 13.4 birds per 100 km?. The recorded low densities of green-wings are 3.4 in
Nova Scotia (1995) and 3.8 in New Brunswick (1992). High densities are 37.6 in Nova
Scotia (1999) and 65.4 in New Brunswick (2000). The numbers of ring-necks and teal
are affected by weather and other factors that affect migration timing. Also, between year
variation may be due to the rotational survey design where different plots are surveyed in

consecutive years.

The surveys are timed for breeding Black Ducks and are too early to monitor Blue-

winged Teal. However, a few blue-wings are observed in both provinces in most years.

10



In 2004 no blue-wings were observed. Habitat for this species is not abundant and not
uniformly distributed and the changing plot design is likely to result in large between-year

differences in numbers recorded.

The mean density of Common and Red-breasted Mergansers in Nova Scotia in 2004 was
14.1 birds per 100 km* and in New Brunswick, was 16.0. Densities of mergansers on
Nova Scotia surveys 1990 - 2003 ranged from 4.3 (1990) to 25.9 birds per 100 km?
(2001) (Figure 6). Densities on the New Brunswick plots ranged from 4.4 (1992) to 38.0
birds per 100 km* (1997). Fifteen Mallards were recorded on the Nova Scotia survey in
2004 and 34 were recorded in New Brunswick. Those Mallard numbers are the highest

recorded.

11



4. Summary

1. Twenty plots 25 km? in area were flown in New Brunswick and 15 25 km®
plots were flown in Nova Scotia between 29 April and 12 May 2004. These
plots were part of the eastern Canada breeding waterfowl helicopter survey
carried out as part of the Black Duck Joint Venture. Black Ducks were
recorded on 34 of the 35 plots surveyed in 2004.

2. Black Ducks made up 27 percent of the common species (Black Ducks, Ring-
necked Ducks, Green-winged Teal and Common and Red-breasted
Mergansers) in Nova Scotia and 36 percent in New Brunswick. Ring-necks
accounted for 50 percent of the common species in Nova Scotia and 36
percent in New Brunswick.

3. Mean density of Black Ducks on the Nova Scotia plots was 23.7 indicated
pairs per100 km? in 2004, compared to the 1990 to 2003 average 25.6. Mean
density in New Brunswick in 2004 was 22.6 indicated pairs per 100 km*
compared to the 1992 to 2003 average 24.1.

4. Analysis of data (1990-2003) by B. Collins using a new statistical technique
showed a statistically significant increase in Black Duck numbers and
indicated pairs in Nova Scotia, New Brunswick and Gaspe. Nova Scotia and
New Brunswick data separately (1990-2004) suggest increases in Black Duck
numbers in each province since 1990 and stable numbers since 1998. Low
numbers of Black Ducks were recorded in Nova Scotia and New Brunswick in

2003 and 2004.

12
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Black Ducks in Nova Scotia

indicaled pairs” from helicopier surveys

0 indicated prs per 100sq.km

1990 1992 1994 1996 1998 2000 2002 2004
year

*indicated pairs = groups of 2 birds + single birds

Black Ducks in New Brunswick

indicated pairs® from helicopter surveys

0 indicated prs per 100sq.km

1990 1992 1994 1996 1998 2000 2002 2004
year

*indicated pairs = groups of 2 birds + single birds
Figure 2. Mean numbers of indicated pairs of Black Ducks per 100 km®
on helicopter breeding pair surveys in New Brunswick and Nova Scotia,
1990-2003
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Black Ducks in Nova Scotia

total birds from helicopter survey s
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Figure 3. Mean densities of Black Ducks per 100 km” on helicopter breeding
pair surveys in New Brunswick and Nova Scotia, 1990-2004.

16



total birds per 100sq.km

total birds per 100sg.km

100

80

60

40

20

Ring-necked Ducks in Nova Scotia

total birds from helicopter survey s
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Figure 4. Mean densities of Ring-necked Ducks per 100 km? on helicopter
breeding pair surveys in New Brunswick and Nova Scotia, 1990-2004.

year
Ring-necked Ducks in New Brunswick

1990 1992 1994 1996 1998 2000 2002 2004
year

(1990 and 1991 New Brunswick data are not shown)
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Green-winged Teal in Nova Scotia

total birds from helicopter surveys
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7 TP 1

total birds per 100sg.km
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Green-winged Teal in New Brunswick

irdds from helicopter surveys

total birds per 100sq.km
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Figure 5. Mean densities of Green-winged Teal per 100 km? on helicopter
breeding pair surveys in New Brunswick and Nova Scotia, 1990-2004.
(1990 and 1991 New Brunswick data not shown)
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C. & R-b Mergansers in Nova Scotia
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Figure 6. Mean densities of Common and Red-breasted Mergansers per 100 km*

on helicopter breeding pair surveys in New Brunswick and Nova Scotia,
1990-2004. (1990 and 1991 New Brunswick data not shown)
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Appendix I

Table i. Mean densities (birds per 100 km?) of waterfowl recorded on helicopter surveys
in Nova Scotia, 1990 — 2004. Plot size was 100 km? 1990 — 1995 and 25 km?
1990 -2004.

Table ii. Mean densities (birds per 100 km?) of waterfowl recorded on helicopter surveys
in New Brunswick, 1992 —2004. Plot size was 100 km® 1992 — 1995 and 25 km”
1996 — 2004.

Table iii. Mean densities (indicated pairs per 100 kmz) of indicated pairs of waterfowl
recorded on helicopter surveys in Nova Scotia, 1990 - 2004. Plot size was 100
km® 1990 — 1995 and 25 km* 1990 -2004.

Table iv. Mean densities (indicated pairs per 100 km?) of indicated pairs of waterfowl
recorded on helicopter surveys in New Brunswick, 1992 - 2004. Plot size was 100
km® 1992- 1995 and 25 km® 1990 -2004.
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List of pilots and observers on the New Brunswick and Nova Scotia helicopter surveys

Appendix 1T

1990-2004.

New Brunswick Nova Scotia
1990
primary observer/navigator W.R.Barrow M.C.Bateman
secondary observer R.J Hicks T.W.Maxwell
pilot D.Wilton G.Fisher
1991
primary observer/navigator W.R.Barrow M.C.Bateman
secondary observer R.Daury R.J.Hicks
pilot R.Folk G.Fisher
1992
primary observer/navigator W.R.Barrow M.C.Bateman
secondary observer R.Daury G.Boyd
pilot R.Folk R.Folk
1993
primary observer/navigator M.C.Bateman M.C.Bateman
secondary observer R.W.Daury G.Boyd
pilot R.Folk R.Folk
1994
primary observer/navigator M.C.Bateman M.C.Bateman
secondary observer L.Willett G.Boyd
pilot R.Folk R.Folk
1995
primary observer/navigator M.C.Bateman M.C.Bateman
secondary observer R.J.Hicks R.J.Hicks
pllot R.Moores R.Moores
1996
primary observer/navigator M.C.Bateman M.C.Bateman
secondary observer R.J.Hicks R.J Hicks
pilot C.Swannell C.Swannell
1997
primary observer/navigator M.C.Bateman M.C.Bateman
secondary observer R.J.Hicks R.J.Hicks
pilot C.Swannell C.Swannell
1998
primary observer/navigator M.C.Bateman M.C.Bateman
secondary observer R.J.Hicks R.J.Hicks
pilot C.Swannell C.Swannell

25



Appendix II con’t

1999

primary observer/navigator
secondary observer .

pilot

2000

primary observer/navigator
secondary observer

pilot

2001

primary observer/navigator
secondary observer

pilot

2002

primary observer/navigator
secondary observer

pilot

2003

primary observer/navigator
secondary observer

pilot

2004

primary observer/navigator
secondary observer

pilot

New Brunswick Nova Scotia
M.C.Bateman M.C.Bateman
R.J.Hicks R.J.Hicks
C.Swannell C.Swannell
M.C.Bateman M.C.Bateman
R.J:Hicks R.J.Hicks
J.Myra J.Myra
M.C.Bateman M.C.Bateman
R.J.Hicks R.J.Hicks
J.Myra J.Myra
M.C.Bateman M.C.Bateman
R.J.Hicks R.J.Hicks
C.Swannell J Myra/C.Swannell
M.C.Bateman M.C.Bateman
R.J.Hicks R.J Hicks
C.Swannell C.Swannell
M.C.Bateman M.C.Bateman
R.J.Hicks R.J.Hicks
J.Myra J.Myra/M.Paddon

26



Appendix I

Table III-i. The number of waterfowl recorded on 25 km? plots during the Gaspe
breeding pair survey, May 1996.

Table II-ii. The number of waterfowl recorded on 25 km? plots during the Gaspe
breeding pair survey, May 1997.

Table IlI-iii. The number of waterfowl recorded on 25 km? plots during the Gaspe
breeding pair survey, May 1998.

Table II-iv. The number of waterfowl recorded on 25 km? plots during the Gaspe
breeding pair survey, May 1999.

Table IIl-v. The number of waterfowl recorded on 25 km? plots during the Gaspe
breeding pair survey, May 2000.

Table II-vi. The number of waterfowl recorded on 25 km? plots during the Gaspe
breeding pair survey, May 2001.

Table II-vii. The number of waterfowl recorded on 25 km? plots during the Gaspe
breeding pair survey, May 2002.

Table II-viii. The number of waterfowl recorded on 25 km? plots during the Gaspe
breeding pair survey, May 2003.

Table I-ix. The number of waterfow] recorded on 25 km? plots dunng the Gaspe
breeding pair survey, May 2004.

27
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Appendix IV

Analysis of waterfowl data from eastern Canada helicopter surveys 1990 - 2003 by Brian
Collins, CWS National Wildlife Research Centre.
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Memorandum - Note de Service

2003/Sep/04

To: Myrtle Bateman (CWS- Atlantic Region)
Daniel Bordage (CWS -Quebec Region)
Brigitte Collins (CWS - Ontario Region)
Kathy Dickson (CWS -HQ)

Scott Gilliland (CWS- Atlantic Region)
Ken Ross (CWS - Ontario Region)

From: Senior Biostatistician
Migratory Bird Populations Division
National Wildlife Research Centre

Subject: ANALYSIS OF 2003 BLACK DUCK BREEDING GROUND SURVEY

This report describes the analysis of the 2003 Black Duck Breeding Ground Survey. The survey is based on
a rotating sample in which a portion of the plots are retained from one year to the next while other plots are
discarded and replaced. The sample is divided into 4 rotation groups A, B, C, and D. In each year two of the
rotation groups are visited. In the first year groups A and B are visited, in the second year groups B and C
are surveyed, in the third year groups C and D are done and in the fourth year groups D and A are surveyed.
The survey then repeats this 4 year cycle. The plots assigned to each rotation cycle are given in Table 1.

The survey was substantially redesigned for the 1996 field season. The redesign involved reducing the plot
size from 10 km by 10 km to 5 km by 5 km, substantially increasing the number of plots surveyed and
introducing the rotating sampling scheme. The smaller plot size has been used since 1996. Many of the 5 km
by 5 km plots were selected as a portion of a previously run 10 km by 10 km plots. For the years 1990-1995
the observations taken on the 5 km by 5 km portion of the original plots which are currently being run have
be identified. The analysis done this year is based on the plots run at least once between 1996 and 2003
along with the observations made on these 5 km by 5 km plots for the years 1990-1995.

An expansion of the survey was undertaken in 2001. Six new plots were designated in Labrador. In addition
a set of 4 plots which had been run in Labrador under a different program were included in the survey
analysis. These 10 new plots expand the survey coverage to a larger portion of Labrador but have not been
included in the analysis because the area covered by the new surveys isn’t defined.

DATA EDITING

The data files were created by appending the 2003 data to a previously created data file covering the years
1990-2002. Except in Newfoundland wherg a new versionof the entire data file was sent, in order that the
historic data on the new Labrdador routes(\gg”@l)be included.

The data set consists of counts of number on males, females and unknown sex birds on individual wetlands.
These numbers were converted to indicated pairs using the rules described in Table 2. Total individuals was
simply calculated as the total observed count.

TREND ESTIMATION

The data have been analysis using a new technique this year as described in Appendix A. This analysis is
based on fitting a two way model to the data to estimate year and plot effects. The year effects are used to
calculate an annual index and the trend is estimated by fitting a curve through these annual indices. The
statndard error of the trend is estimated thorugh a jackknife procedure by discarding one route at a time and
rerunning the estimation procedure.



The data for the trend estimates was selected using the same criteria used in route-regression analyses done
previously. The data for Ontario 1990 was discarded due to changing survey methodology. The data for
New Brunswick was partitioned into two subsets (1990-1992) and (1993-2003) due to a change in observer
in 1993. The number of plots available for analysis in each year is shown in Table 3

Within each stratum the plots were given equal area weight. Across strata, however, the area weight was
given by the area of the stratum divided by 25 and then divided by the number of plots in the stratum. The
area of each stratum and the corresponding area weighting factors are shown in Table 4.

The resulting estimates of trend for indicated pairs and total individuals are given in Table 5. Trends are
reported for each species whenever there were at least 15 plots which could be analyzed. The annual indices
for the trend are shown in Figures 1-15.

POPULATION ESTIMATION

A set of population estimates was also made using the same data set. The estimates were made separately for
each year using the standard equations for analysis of a stratified random sample. The results for indicated
pairs and total individuals are shown in Tables 6 and 7 respectively. This analysis includes several species
for which there wasn’t sufficient data to report on the trend analysis and for some species an analysis by
strata in which there wasn’t sufficent data to provide a trend analysis.

This analysis fails to take into account the pattern of visits to the same plots in different years. Taking this
pattern into account, would provide a more precise population estimates which would be more stable over
time. Such estimates could be created by scaling the population indices from the trend estimates upward to
estiamte the total population.



Table 1: Plots assigned to each rotation group

Stratum

1

Province

New- Brunswick

Nova Scotia

Quebec

Newfoundland

Quebec

Quebec

Quebec

Ontario

Rotation
Group

52 56
53 58
57 59
51 54
27 32
29 33
28 31
26 30

[y

[y

[y

[
NWRAOAMWHEFNDRFFPUOUOANMADNDNFEFONMWOREAFEOND

B =
VCAUHUUOAABROOWWOLWOROAWO®® LU IV OW

DNnrunNnupuoauronuPuonupuonEupUONnwprpronwp

28
13

14
11

21
12

20

11

16
12

10

86

89
74

87
85

91

46

42
45

42
49
52
47

47

45 48 56 58
55 62 63 65
57 60 66 67
59 71 74 76

61
69
68
77

64
75
70
79

73
78
72
80



Table 2: Calculation of Indicated Pairs
Ring-
Dabbler Black Diver necked Canada Common
t Group A Duck Group B Duck Goose Loon
1

[0

ABWNDFEFORNMWWAORNMNWORNMNOR X
MU XN RHRRNOPOKN KX NOXXONKoOmm
MU AURNRHNAURENNPOON N MKONXKONXOCQ

AR BADAPAPALWLWWWNDNODNNERELO
OCO0OO0OO0OQOKFNWOKROHNWORNOH
COO0OOCOMRBRRARRAPALWWWWRRRERLR
COO0OO0CO0ORNWWHRORLRNWORNOR
OB WNHORNWWHMROHNWORNOK
OO0OO0OO0OO0OO0OO0OO0OO0OOCORRHEHERERRER
COO0OO0OO0O0D0DODO0OO0OO0OOO0OOORRKHRER

VVVVYV
RS

v
W

Dabbler Group A: AGWT AMWI BWTE GADW MALL NOPI NOSH WODU
Diver Group B : BAGO BLSC BUFF COGO COME GRSC HARD HOME
LESC OLDS RBME SUSC WWSC



Table 3: Number of plots used in trend analysis. Plots selected were those surveyed at least once in 1996-
2001 and which were surveyed at least twice during 1990-2003

—————————————— Stratum--------------
Year 1 2 -3 4 Range-wide
1990 47 48 38 9 142
1991 50 48 38 49 185
1992 52 47 38 49 186
1993 48 36 19 29 132
1994 48 37 19 29 133
1995 20 22 17 14 73
1996 39 40 40 32 151
1997 39 41 40 32 152
1998 39 41 40 32 152
1999 39 42 40 32 153
2000 39 40 40 32 151
2001 37 41 40 32 150
2002 38 42 40 32 152
2003 39 41 40 32 152
Overall 78 82 80 64 304

Table 4: Stratum area and area weights used in the analysis

------------ Area (1000 Sg Km)----=----===--o-e--o

Stratum Nfld NS NB Que. ont. Overall Weight
1 54.8 72.5 43.5 170.8 87.4
2 186.1 141.9 328.0 160.0
3 241.9 241.9 120.9
4 112.9 217.0 329.9 206.2



Table 5 Estimated trends 1990-2003. The analysis was based on the 5 km by 5 km sub-plots from the 1990-
1995 plots which correspond to the 5 km by 5 km plots were run in 1996-2003

Indicated Pairs

Species Range-wide Stratum 1 Stratum 2 Stratum 3 Stratum 4
Common Loon 226 4.6% 36 -4.8% 71 8.7% 70 4.9% 52 3.5*
Common Merganser 268 1.2 65 3.2 70 2.5 77 -0.9 57 0.8
Red-breasted Merganser 49 -2.6 19 14.9 21 -4.6 E

Hooded Merganser 180 4.7* 41 25.0%* 22 3.3 62 6.3% 59 2.8%*
Mallard 160 5.2% 38 18.6%* 50 8.4%* 63 5.1%*
Black Duck 299 4.3% 75 5.6% 80 4.3% 80 4.4%* 64 272n
American Wigeon 36 6.5 19 -6.8 15 ° 14.0
Green-winged Teal 259 5.2% 68 7.5%* 64 1.9 69 4.9% 60 5.1n
Blue-winged Teal 56 -9.2%* 23 -4.8 30 -8.3%
Northern Pintail 16 -2.9

Wood Duck 118 5.2% 40 12.7%* 26 8.7n 42 5.0%*
Total Scaup 43 -7.5 21 -16.0

Ring-necked Duck 282 3.0%* 69 5.0* 74 4.1%* 79 0.7 61 1.5
Common Goldeneye 235 4.1% 32 8.8 75 2.1n 79 2.3n 52 3.9*
Barrow’s Goldeneye 26 -11.6 25 -10.6

Bufflehead 66 -7.5% 27 -0.1 38 -5.8%*
Surf Scoter 47 10.3* 28 10.2* 15 -4.3

Canada Goose 203 9.1%* 33 23.8* 75 6.4% 62 7.9% 36 11.3*
Total Individuals

Species Range-wide Stratum 1 Stratum 2 Stratum 3 Stratum 4
Common Loon 226 4.3% 36 -3.8* 71 8.2% 70 4.8% 52 3.3%*
Common Merganser - 271 1.0 66 4.7% 70 2.8 78 -0.0 58 0.1
Red-breasted Merganser 58 -1.9 23 17.7 25 -5.1

Hooded Merganser 188 4.1%* 42 15.6* 25 8.1 64 4.0%* 59 3.0%*
Mallard 164 6.0%* 38 18.7%* 53 5.6 63 6.3%
Black Duck 300 4.9% 75 7.5%* 81 4.2% 80 3.9% 64 2.7%
American Wigeon 37 2.0 19 -6.4 16 9.5
Green-winged Teal 270 3.4%* 70 7.5% 67 -1.3 75 1.7 60 3.2
Blue-winged Teal 58 -11.3* 23 -3.9 30 -9.2%*
Northern Pintail 18 3.9

Wood Duck 122 5.8% 43 3.5 27 8.3n 42 6.1%*
Total Scaup 51 -14.6* 23 -12.7

Ring-necked Duck 282 3.0* 69 5.9% 74 2.2 79 -0.3 61 2.1
Common Goldeneye 240 3.4x* 33 13.0 76 0.2 79 1.9 54 3.0%*
Barrow’s Goldeneye 26 -8.0 25 -8.2

Bufflehead 74 -8.4% 27 -2.8 46 -5.1
Black Scoter 19 -5.8

Surf Scoter 51 3.6 30 1.9 16 -8.6

Canada Goose 216 10.7%* 34 22.3%* 75 6.7% 69 3.5 39 14.4

Table entries show the number of plots and the observed trend as an annual percentage
change.

Trends which were significant at p<0.05 level are marked with an *

Trends which were close to significant 0.05<p<0.10 are marked with an n



Table 6: Estimated number of indicated pairs and standard error

Common Loon

Year --Stratum 1-- --Stratum 2--
1990 4788 1149 4647 1263
1991 3410 916 8475 2045
1992 3147 802 4467 998
1993 3694 948 10935 2584
1994 2841 753 9930 2294
1995 3410 1523 12525 3394
1996 1749 647 4921 1383
1997 3147 1084 10882 1989
1998 2623 775 10562 2387
1999 1399 445 14059 2766
2000 2273 721 11810 2997
2001 4976 1595 15042 3348
2002 1795 492 16871 3070
2003 1749 482 14722 2005
Common Merganser
Year --Stratum 1-- --Stratum 2--
1990 6094 1405 7928 1688
1991 7501 1482 12302 2628
1992 4721 1112 10888 2769
1993 7387 2261 2916 1180
1994 3978 1067 6384 2131
1995 5796 1504 9543 2885
1996 10316 2315 9185 2056
1997 7868 1811 10562 2515
© 1998 7519 2072 12802 2726
1999 9092 2706 11560 3132
2000 10841 3404 10826 2731
2001 15113 3737 13762 3483
2002 -11306 2530 11872 2132
2003 9092 2065 11842 2699

Red-breasted Merganser

Year --Stratum 1-- --Stratum 2--
1990 145 145 1367 702
1991 0 0 3007 1419
1992 0 0 1117 876
1993 0 0 2551 1636
1994 142 142 3546 2521
1995 0 0 596 596
1996 350 243 328 328
1997 0 0 2880 1168
1998 350 349 4801 2367
1999 2098 906 625 436
2000 1574 682 1640 694
2001 1290 580 320 320
2002 179 179 2812 1141

2003 0 0 2240 1202

--Stratum 3--
4583 1013
5601 1529
5601 1807
7638 2035

11202 2887
7967 2070
6046 1647

14511 2994
8465 1474

10158 1923
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