
WETLAND WILDLIFE POPULATIONS 
 

Wetland Wildlife Populations and Research 
102 23rd Street 

Bemidji, MN 56601 
(218) 308-2282 

107 



 

108 



2010 WATERFOWL BREEDING POPULATION SURVEY MINNESOTA 
 

Steve Cordts, Wetland Wildlife and Populations Research 
 
ABSTRACT:  The number of breeding waterfowl in a portion of Minnesota has been estimated each year 
since 1968 as a part of the overall inventory of North American breeding waterfowl.  The survey consists 
of aerial observations in addition to more intensive ground counts on selected routes to determine the 
proportion of birds counted by the aerial crew.  Procedures used are similar to those used elsewhere 
across the waterfowl breeding grounds.  The 2010 aerial survey portion was flown from 4-16 May.  Ice-
out dates were 2-3 weeks earlier than normal spring temperatures during March-May were one of the 
warmest on record across the state.  Overall, spring wetland habitat conditions were near average across 
the state.  Wetland conditions were fairly dry across much of the survey area in late April and early May 
but improved considerably with rain events in mid-May.  Wetland numbers decreased 15% compared to 
2009 but were similar to both the 10-year (+4%) and long-term (+8%) averages.  The estimated numbers 
of temporary (Type 1) wetlands decreased 31% from 2009 and were 61% below the long-term average.  
The estimated mallard breeding population was 242,000, which was unchanged from last year’s estimate 
of 236,000 mallards (P = 0.91).  Mallard numbers were 15% below the 10-year average but 8% above the 
long-term average of 224,000 breeding mallards.  The estimated blue-winged teal breeding population 
was 132,000, which was unchanged from last year’s estimate of 135,000 (P=094) but below both the 10-
year (-36%) and long-term (-40%) averages.  The combined population index of other ducks, excluding 
scaup, was 157,000, which was lower than last year’s estimate of 170,000 and remained 34% below the 
10-year average and 12% below the long-term average of 179,000 other ducks.  Population estimates of 
wood duck (64,000), northern shoveler (30,000), ring-necked duck (24,000), and gadwall (10,000) 
accounted for most (82%) of the total population of other ducks.  The estimate of total duck abundance 
(531,000), which excludes scaup, was similar to last year’s estimate (541,000) and was 27% below the 
10-year average, 15% below the long-term average (624,000) and the 4th lowest estimate since 1985. The 
estimated number of Canada geese (corrected for visibility) was 147,000 and 11% lower than 2009.  
Based on the social status of mallards and blue-winged teal observed (number of pairs, lone males, and 
flocked birds), the survey timing was consistent with recent years. Low numbers of late migrating species 
(scaup, ring-necked ducks, coots) were recorded, suggesting most migrants had already moved through 
the state before the survey was initiated.  
 
METHODS:  The aerial survey is based on a sampling 
design that includes three survey strata (Table 1, Figure 1
The strata cover 39% of the state area and are defined by 
density of lake basins (>10 acres) exclusive of the infe
northeastern lake region.  The strata include the following
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tratum I:  high density, 21 or more lake basins per 

tratum II:  moderate density, 11 to 20 lake basins per 

tratum III:  low density, 2 to 10 lake basins per township.  

less than two basins per township are not 
urveyed. Strata boundaries were based upon "An 
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township.  
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township.  
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Areas with 
s
Inventory of Minnesota Lakes" (Minnesota Conserv. Figure. 1. Location of waterfowl breeding 

population survey strata in Minnesota.
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1968:12). Standard procedures for the survey follow those outlined in "Standard Operating Procedures fo
Aerial Waterfowl Breeding Ground Populations and Habitat Surveys in North America” (USFWS
1987). Changes in survey methodology were described in the 1989 Minnesota Waterfowl Breeding 
Population Survey report. Pond and waterfowl data for 1968-74 were calculated from Jessen (1969-72) 
and Maxson and Pace (1989).  
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ll aerial transects in Strata I-III (Table 1) were flown using a 
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isibility correction factors (VCFs) were derived from intensive 
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he SAS computer program was modified in 1992 to obtain 
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URVEY CHRONOLOGY:  The 2010 aerial survey began on 

ys of 
; 

EATHER AND HABITAT CONDITIONS: Ice out on most lakes across the state was 2-3 weeks 
res 

 

A
Cessna 185 (N605NR). Wetlands were counted on the observer
side of the plane (0.125 mile wide transect) only; a correction 
factor obtained in 1989 was used to adjust previous data (1968
88) that was obtained when the observer counted wetlands on 
both sides of the plane (0.25 mile wide transect).  Data were 
recorded on digital voice recorders for both the pilot and 
observer and transcribed from the digital WAV files. 
 
V
ground surveys on 14 selected routes flown by the aerial crew. 
Many of these routes use a county road as the mid-point of the 
transect boundary which aids in navigation and helps ensure the
aerial and ground crews survey the same area.  Ground routes 
each originally included approximately 100 wetland areas; 
however, drainage has reduced the number of wetlands on m
of the routes.  All observations from both ground crews and 
aerial crews were used to calculate the VCFs. 
 
T
standard errors for mallard and blue-winged teal breeding 
population estimates.  These calculations were based upon 
computer code written by Graham Smith, USFWS-Office of 
Migratory Bird Management. We compared estimates for 200
and 2010 using two-tailed Z-tests. 
 
S
4 May in southern Minnesota and concluded in northern 
Minnesota on 16 May. The survey was completed in 9 da
flight time. Transects were flown May 4, 6, 8-10, 12, and 14-16
flights began no earlier than 7 AM and were completed by 12:00 
PM each day. 
 
W
earlier than average. Temperatures in April averaged 7.4˚F above normal statewide; regional temperatu
ranged from 5.9˚F above average in northeast Minnesota to 8.7˚F above average in northwest Minnesota. 
April precipitation was 0.7 inches below normal statewide and ranged from 0.06 inches below normal in 
northwest Minnesota to 1.4 inches below normal in south central Minnesota. This was the first April since
modern records began in 1891 that no measurable snow was recorded in the state and was the 2nd warmest 
April on record. May temperatures averaged 0.3°F above normal statewide. May precipitation was 0.1 
inches below normal statewide and ranged from 0.8 inches below normal in south central Minnesota to 
1.8 inches above normal in northwest Minnesota (http://climate.umn.edu). Additional temperature and 
precipitation data are provided in Appendix A. 
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In early May 2010, statewide topsoil moisture indices were rated as 

lanting dates for row crops were earlier in 2010 than recent years. 

erage. 

tics 

33 % short or very short, 65 % adequate, and 2% surplus moisture.  
By late May, statewide indices were rated as 6% short or very short, 
87% adequate and 7% surplus moisture.  For comparison, in early 
May 2009 statewide topsoil moisture indices were rated as 11% 
short or very short, 66% adequate, and 23% surplus moisture. 
 
P
By 2 May, 87% of the corn acres had been planted statewide 
compared to 56% in 2009 and 41% for the previous 5-year av
By 1 June, 48% of alfalfa hay had been cut compared to 15% in 
2009 and a 5-year average of 15% (Minnesota Agricultural Statis
Service Weekly Crop Weather Reports, 
(http://www.nass.usda.gov/mn/ ). 
 
Wetland numbers (Types II – V) declined 15% from 2009 but were 

g-

eaf-out dates were 2-3 weeks earlier than normal, which greatly 

reased 

ATERFOWL POPULATIONS:  the number of ducks, Canada 
 

he 2010 breeding population estimate of mallards was 241,884 (SE 

r 

t 

he estimated blue-winged teal population was 132,261 (SE = 
 
age 

mprised 23% of the blue-winged teal 
to 

ther duck numbers (excluding scaup) were 157,000, which was 8% lower than last year’s estimate of  

similar to both the 10-year average (+4%) and long-term averages 
(+8%) (Table 2; Figure 2). The numbers of temporary (Type I) 
wetlands decreased 31% from 2009 and were 61% below the lon
term average. 
 
L
decreased visibility from the air.  The emergence of wetland 
vegetation was also much earlier than average, which also dec
visibility. 
 
W
geese, and coots, by stratum, are shown in Tables 3-5; total numbers
are presented in Table 6. These estimates are expanded for area but 
not corrected for visibility bias. 
 
T
= 33,940), which was unchanged from 2009 (Z = 0.11, P = 0.91) 
(Table 7, Figure 3).  Mallard numbers were 15% below the 10-yea
average and 8% above the long-term average of 224,000.  In 2010, 
5% of the total mallards were in flocks, which was identical to last 
year.  Pairs comprised 12% of the mallards observed, compared to 
15% in 2009.  This suggests that survey timing was similar to recen
years based on the social status observed. 
 
T
27,430), which was unchanged from 2009 (Z = 0.71, P = 0.94). 
Blue-winged teal numbers remained 36% below the 10-year aver
and 40% below the long-term average (Table 7, Figure 4).  Pairs 
comprised 56% of the blue-winged teal observed.  Lone males co
and flocks comprised 21% of the blue-winged teal observed.  The social structure observed was similar 
the most recent 5 year average. 
 
O
170,000 and 34% below the 10-year average and 12% below the long-term average (Table 7, Figure 5). 
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Population estimates of wood duck (64,000), northern shovelers (30,000), ring-necked duck (24,000), an
gadwall (10,000) accounted for over 80% of the total population of other ducks. Scaup numbers were 
72% lower than last year and 86% below the long-term average. Scaup are rare nesting ducks in 
Minnesota and late spring migrants and low scaup counts indicate most migrant scaup had moved
the state prior to the survey this year.    
 

d 

 through 

he total duck population index, excluding scaup, was 531,000, which was similar to last year’s index of 

isibility Correction Factors (VCFs) for mallards, blue-winged teal, and other ducks were similar to 2009 

 

anada goose numbers (uncorrected for visibility) decreased 2% compared to 2009 but remained 51% 
e 

he estimated coot population, uncorrected for visibility, was 700 in 2010 compared to 9,200 in 2009, 

UMMARY:  Overall wetland conditions were near average.  Mallard abundance in 2010 (242,000) was 

1,000).  

d 
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ir Crew: Tom Pfingsten, Conservation Officer Pilot MNDNR, Division of Enforcement and Steve 

round Crew:  Sean Kelly, Asst. Chief, Migratory Bird & Refuges USFWS, Region III, Twin Cities; 

er, Jim 

 

T
541,000 ducks but below the 10-year (-27%) and long-term (-15%) averages (Table 7, Figure 6).  
 
V
(Table 7).  The mallard VCF (2.99) was 37% above the long-term average.  The blue-winged teal VCF 
(4.04) was similar to the long-term average (3.90).  The VCF for other ducks (2.84) was 10% lower than
the long-term average (3.17).    
 
C
above the long-term average (Table 7, Figure 7).  The VCF for Canada geese was 2.22 and similar to th
long-term average of 2.37.  The population estimate of Canada geese (adjusted for visibility) was 
147,000, which was 10% below the long-term average of 163,000 geese (Table 7, Figure 8).  
 
T
indicating most migrant coots had already moved through the state.    
 
S
similar to 2009 (236,000).  Mallard numbers were 8% above the long-term average (224,000) but 15% 
below the 10-year average (284,000).  Blue-winged teal abundance (132,000) was similar to 2009 
(135,000) but 36% below the 10-year average (207,000) and 40% below the long-term average (22
The combined population index of other ducks (157,000) was 8% lower than 2009 and 12% below the 
long-term average.  Total duck abundance (531,000), excluding scaup, was similar to 2009 (541,000) an
was 27% below the 10-year average and 15% below the long-term average.  Canada goose numbers, 
adjusted for visibility bias, decreased 11% from 2009.  
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Table 1.  Survey design for Minnesota, May 2010.1 
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Table 2. Estimated number of May ponds (Type I and Types II-V). 1968-2010. 
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Table 3. Minnesota waterfowl breeding populations by species for Stratum I (high wetland density), expanded for area but not visibility, 1992-
2010.  
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Table 4.  Minnesota waterfowl breeding populations by species for Stratum II (medium wetland density), expanded for area but not visibility, 
1992-2010. 
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Table 5.  Minnesota waterfowl breeding populations by species for Stratum III (low wetland density), expanded for area but not visibility, 1992-
2010. 
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Table 6.  Minnesota waterfowl breeding populations by species for Stratum I - III combined, expanded for area coverage but not visibility,     
1992-2010. 
 

 
 
 
 
 
 



Table 7.  Estimated waterfowl populations during the Minnesota Waterfowl breeding population survey, 
1968-2010. 
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Table 7.  Continued. 
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Appendix A.  Temperature and precipitation at selected cities in, or adjacent to, Minnesota May Waterfowl Survey Strata, 12 April – 17 May 2010 
(Source: Minnesota Climatological Working Group, http://climate.umn.edu/cawap/nwssum/nwssum.asp ). 
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Waterfowl information is taken from the U.S. Fish and Wildlife Service report Waterfowl 
Population Status, 2010 by Kathy Fleming, Timothy Moser, Walt Rhodes, and Nathan Zimpfer.  The 
entire report is available on the Division of Migratory Bird Management home page 
(http://www.fws.gov/migratorybirds/reports/reports.html . 
 
Table 1.  Canada goose population indices (in thousands) of the eastern prairie flock, 1971-2010  (from: 
U.S. Fish and Wildlife Service.  2010. Waterfowl population status, 2010. U.S. Department of the 
Interior, Washington, D.C.  U.S.A.). 
 
 
 
 Year Populationa 
____________________________________ 
 1971-72   125,000 
 1972-73   138,000 
 1973-74   120,000 
 1974-75   144,000 
 1975-76   216,000 
 1976-77   164,000 
 1977-78   180,000 
 1978-79    99,000 
 1979-80        n.a. 
 1980-81   125,000 
 1981-82   132,000 
 1982-83   155,000 
 1983-84   136,000 
 1984-85   158,000 
 1985-86   195,000 
 1986-87   203,000 
 1987-88   209,000 
 1988-89   210,000 
 1989-90   232,000 
 1990-91   212,000 
 1991-92   202,000 
 1992-93   157,000 
 1993-94   211,000 
 1994-95   205,000 
 1995-96   190,000 
 1996-97   199,000 
 1997-98   126,000 
 1998-99   207,000 
 1999-00   275,000 

2000-01   215,000 
2001-02   216,000 
2002-03   229,000 
2003-04   291,000 
2004-05   255,000 
2005-06   185,000 
2006-07   218,000 

 

 
 
 Year Populationa,b 
____________________________________ 
 2007-08   256,600 
 2008-09   279,900 
 2009-10   251,300 
a Surveys conducted in Spring. 
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Figure 1.  Breeding ground survey estimates of the Eastern Prairie Population of Canada geese, 1972-2010. (from: U.S. Fish and Wildlife Service.  
2010. Waterfowl population status, 2010. U.S. Department of the Interior, Washington, D.C.  U.S.A.).  Surveys conducted in spring.  Indirect or 
preliminary estimates. Data not available for 1980.
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Table 2.  Estimated number of May ponds (adjusted for visibility) in Prairie Canada (portions of Alberta, 
Saskatchewan and Manitoba) 1965-2010 and north-central U.S. (North Dakota, South Dakota 
and Montana) 1974-2010. (from: U.S. Fish and Wildlife Service.  2010. Waterfowl population 
status, 2010. U.S. Department of the Interior, Washington, D.C.  U.S.A.) 

 
   _____________Ponds (thousands)____________________ 
Year   Prairie Canada  North Central U.S.a  
1965 4,379     -- 
1966 4,555     -- 
1967 4,691     -- 
1968 1,986     -- 
1969 3,548     -- 
1970 4,875     -- 
1971 4,053     -- 
1972 4,009     -- 
1973 2,950     -- 
1974 6,390   1,841 
1975 5,320   1,911 
1976 4,599   1,392 
1977 2,278      771 
1978 3,622   1,590 
1979 4,859   1,522 
1980 2,141      761 
1981 1,443      683 
1982 3,185   1,458 
1983 3,906   1,259 
1984 2,473   1,766 
1985 4,283   1,327 
1986 4,025   1,735 
1987 2,524   1,348 
1988 2,110      791 
1989 1,693   1,290 
1990 2,817      691 
1991 2,494      706 
1992 2,784      825 
1993 2,261   1,351 
1994 3,769   2,216 
1995 3,893   2,443 
1996 5,003   2,480 
1997 5,061   2,397 
1998 2,522   2,065 

   1999 3,862   2,842 
   2000 2,422   1,524 
   2001 2,747   1,893 
   2002 1,439   1,281 
   2003 3,522   1,668 
   2004 2,513   1,407 
   2005 3,921   1,461 
   2006 4,450   1,644 
   2007 5,040   1,963 
   2008 3,055   1,377 
   2009 3,568   2,866 
   2010 3729   2,936 
Average 3,439   1,608 
 
% Change in 2010 from: 
     2009 +  5  +      2 
     Long term  Average +  8  +    83 
a No comparable survey data available for the north-central U.S. during 1965-73. 
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Figure 2.  Estimates of North American breeding populations, 95% confidence intervals, 
and North American Waterfowl Management Plan population goal (dashed line) for 
selected species and number of water areas in May in Prairie Canada and Northcentral 
U.S.  (from: U.S. Fish and Wildlife Service.  2010. Waterfowl population status, 2010. U.S. 
Department of the Interior, Washington, D.C.  U.S.A.) 
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Figure 2. (continued). 
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2010 MINNESOTA SPRING CANADA GOOSE SURVEY 
 

David Rave, Wetland Wildlife Populations and Research Group 
 

INTRODUCTION 
 
This report presents results from the tenth year of a spring helicopter survey of resident Canada 
geese in Minnesota.  The survey was developed to comply with a Mississippi Flyway Council 
request to produce a statewide population estimate of resident giant Canada geese having 95% 
confidence intervals (C.I.’s) that are within + 25% of the estimate. 
 
METHODS  
 
The original survey was initiated in 2001 using a double sampling design where an annual 
stratified sample was randomly selected from 900 plots in each ecoregion (Maxson 2002).   I 
eliminated the double sampling design in 2008 by stratifying all potential plots in each ecoregion, 
and randomly sampling from the entire sampling frame (i.e., it is now a simple stratified sampling 
design with new sample plots drawn each year).  Stratification criteria and survey protocols were 
the same as in previous years; thus, results should be comparable among years.   
 
As in the original stratification, the state was divided into three ecoregions (Prairie Parkland, 
Eastern Broadleaf Forest/Tallgrass Aspen Parklands, Laurentian Mixed Forest) hereafter referred 
to as Prairie, Transition, and Forest.  The 7- county Metro area was excluded from the Transition 
ecoregion.  Similarly, Lake and Cook Counties plus the Boundary Waters Canoe Area and the 
Northwest Angle were excluded from the Forest ecoregion.  Four Statewide ArcView shapefiles 
were then unioned together: National Wetlands Inventory circular 39, DNR 1:24k lakes, Public 
Land Survey Quarter section Boundaries, and ECS provinces, to assign each quarter section plot 
to the appropriate strata.   
 
Four new fields were then computed: total acres of Type 3, 4, and 5 wetlands per quarter section 
(Circ39_acr) , total acres of 1:24k lakes per quarter section (Lakes_acr), total acres of type 3 
wetlands per quarter section (Sum_type3_acr) and total acres of river per quarter section 
(Sum_Riv_acr).  A summary table was created with text fields for each of the 8 strata (habitat-
quality class x ecoregion).   Using the query builder in ArcMap, quarter sections in each 
ecoregion were assigned to habitat-quality classes for resident geese:  1) not nesting habitat – 
expect no geese, 2) limited nesting habitat – habitat capable of supporting 1 or 2 pairs of geese, 3) 
prime nesting habitat – habitat capable of supporting 3 or more pairs.   
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Habitat-classification criteria for each ecoregion was: 
 
Prairie 
No geese = Type 3-4-5 <0.5 acres and rivers <10 acres or plot is all water. (n = 

61,597 plots). 
1-2 pairs = Type 3-4-5 > 0.5 acres but Type 3 <15 acres or Type 3-4-5 <0.5 acres 

and rivers >10 acres.         (n = 30,874 plots). 
3+ pairs =  Type 3 >15 acres, but plot is not all water. (n = 9,537 plots). 
 
Transition 
No geese =  Type 3-4-5 <1 acre and rivers <8 acres or plot is all water. (n = 39,484 

plots). 
1-2 pairs = Type 3-4-5 = 1-25 acres or Type 3-4-5 >25 acres, but Type 3 <15 acres 

or Type 3-4-5 <1 acre and rivers >8 acres.  (n = 31,091 plots). 
3+ pairs = Type 3-4-5 >25 acres, but Type 3 >15 acres and plot is not all water.  (n 

= 7,988 plots). 
Forest 
No geese = Type 3-4-5 <2 acres and rivers <2 acres or plot all water.  (n = 75,835 

plots). 
1-2 pairs = Type 3-4-5 >2 acres, but not all water or Type 3-4-5 <2 acres and rivers 

>2 acres. (n = 51,155 plots). 
3+ pairs = None. 
 
Plots in the “no geese class” are not flown and there are no plots in the “3+ pairs” class in the 
Forest ecoregion.  Each year 30 plots are randomly selected in each of the 5 remaining strata 
using ArcView’s AlaskaPak extension, and these 150 plots are surveyed at low level using a 
helicopter.  Ideally, the survey should be conducted during mid-incubation. 
 
Because of a very early spring, and early statewide lake ice-out dates, the survey was started 
about 4 days earlier in 2010 than in most previous years (Table 2).  Pilot John Heineman and I 
flew the survey on five days between 15 and 20 April, 2010.  Canada geese seen within plot 
boundaries were recorded as singles, pairs, and groups.  We also recorded whether singles and 
pairs were observed with a nest.  The number of singles and pairs was doubled when the total 
number of geese per plot was calculated (unless 2 singles were observed to associate as a pair 
after being flushed). 
 
RESULTS AND DISCUSSION 
 
The total Canada goose population estimate in the surveyed area for 2010 was 293,234 (+70,760).  
Adding 17,500 for the Twin Cities metro area (Cooper 2004) yields a statewide estimate of 
310,734 (Table 1).  Relative error (95% CI half-width) was 24.1% of the estimate, close to the 
goal of 25.0%.  The survey tallied 42.5% singles, 48.2% pairs, and 9.3% groups (Table 2).  
Typically, many of the pairs seen on this survey are not associated with nests and are likely 
nonbreeders.  An index to nesting effort (i.e., Productive Geese) was obtained by combining 
singles and pairs associated with nests.  In 2010, 46.6% of the geese seen were classified as 
Productive Geese (Table 2).   
 
The 2010 Canada goose breeding population estimate for the surveyed area was similar to the 
2009 estimate, although goose numbers appeared to be slightly lower in the Prairie region and 
slightly higher in the Forest and Transition regions (Table 1).    A time-series plot suggested the 
goose population in the survey area has been reasonably stable over the last 9 years (Figure 1). 
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Weather conditions in 2010 were characterized by earlier spring temperatures statewide, and dry, 
warm weather throughout most of the incubation period and during the survey period.  The early 
spring and the number of productive geese observed this year indicates that 2010 will likely be a 
very good year for Canada goose production.  Weather conditions throughout May and June will 
influence goose productivity.  Regardless, the 2010 Canada goose population estimate remained 
above the state Canada goose population goal of 250,000 geese. 
 
Wetland and habitat quality were variable in the state this year.  Wetland conditions were drier 
than average in about the southern half of the state, while wetland levels appeared to be average 
to well above average in the northern half of the state.  Due to the large percentage of productive 
geese in the population, and good wetland conditions in much of the state, I expect above average 
Canada goose production throughout the state in 2010. 
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 Table 1. Spring Canada goose population estimates in Minnesota, 2001-2010.   
 
Year Prairie Transition Forest Subtotal 95% CI Metro 

TOTAL
2001 77,360 95,470 92,390 265,220 +69,500 20,000 285,220
2002 135,850 144,900 33,940 314,690 +134,286 20,000 334,690
2003 106,520 121,290 56,420 284,230 +78,428 20,000 304,230
2004 128,501 130,609 95,636 354,747 +107,303 20,000 374,747
2005 113,939 149,286 57,529 320,754 +90,541 17,500 338,254
2006 126,042 164,085 67,994 358,071 +108,436 17,500 375,571
2007 137,151 99,274 25,509 261,933 +80,167 17,500 279,433
2008* 113,483 127,490 30,400 271,372 +69,055 17,500 288,872
2009 129,115 114,737 23,644 267,496 +70,607 17,500 284,996
2010 83,911 151,902 57,421 293,234 +70,760 17,500 310,734
 
*Prior to 2008, double-sampling for stratification was used to estimate stratum weights. The 
entire frame was re-stratified in 2008 (double-sampling was eliminated) and Lake of the Woods 
and the NW Angle were removed from the frame. The sampling frame was adjusted slightly in 
2009 because of some processing errors in 2008. The population estimates for 2008 are based on 
the updated (2009) sampling frame. 
 
 
 
 
Table 2. Percent of Canada Geese seen as singles, pairs, groups, and productive geese on the 
Minnesota Spring Canada Goose Survey, 2001-2010. 
 
 
Year 

 
Singles1 

 
Pairs1 

 
Groups

 
Productive Geese2

 
Dates of Survey

2001 27.0 63.9   9.1 36.4 4/14 to 5/02/2001
2002 30.7 52.0 17.2 41.5 4/26 to 5/11/2002
2003 27.9 58.2 13.9 29.3 4/22 to 5/01/2003
2004 26.5 57.5 16.0 35.5 4/22 to 5/04/2004
2005 33.0 50.2 16.8 40.7 4/20 to 5/03/2005
2006 43.5 45.9 10.6 50.3 4/24 to 5/05/2006
2007 31.0 51.5 17.5 36.2 4/23 to 4/28/2007
2008 38.4 55.4   6.2 42.6 4/23 to 5/05/2008
2009 41.8 50.7   7.5 45.2 4/21 to 5/01/2009
2010 42.5 48.2 9.3 46.6 4/15 to 4/20/2010
 

1Singles and pairs were doubled before calculating proportions.

 

2Productive geese equals Singles + Pairs with nests.  
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Figure 1. Spring Canada goose population estimates (+95% CI) in Minnesota, 2001-2010.  (Does 
not include Metro area.) 
 
 
 
 
  

Po
pu

la
tio

n 
Si

ze

Year

Upper CI
Lower CI
Estimate
Trend

 132



Mourning dove information is taken from the U.S. Fish and Wildlife Service report by Sanders 
T. A. and K. Parker. 2010.  Mourning dove population status, 2010.  U.S. Department of the 
Interior, Fish and Wildlife Service, Division of Migratory Bird Management, Washington, D.C.  
28 pp.  The entire report is available on the Division of Migratory Bird Management web site  

( http://www.fws.gov/migratorybirds/NewReportsPublications/PopulationStatus.html ). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Breeding and wintering ranges of the mourning dove (adapted from Mirarchi and 
Baskett 1994).  (From: Sanders T. A. and K. Parker. 2010.  Mourning dove population status, 
2010.  U.S. Department of the Interior, Fish and Wildlife Service, Division of Migratory Bird 
Management, Washington, D.C.  28 pp.)  
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Figure 2. Mourning dove management units with 2009 hunting and non-hunting states.  (From: 
Sanders T. A. and K. Parker. 2010.  Mourning dove population status, 2010.  U.S. Department of 
the Interior, Fish and Wildlife Service, Division of Migratory Bird Management, Washington, 
D.C.  28 pp.)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.  Mourning dove abundance in the Central Management Unit, based on the mean of the 2 
CCS-heard index values from the last 2 years (2009-10).  (From: Sanders T. A. and K. Parker. 
2010.  Mourning dove population status, 2010.  U.S. Department of the Interior, Fish and 
Wildlife Service, Division of Migratory Bird Management, Washington, D.C.  28 pp.) 
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Table 1. Preliminary estimates and 95% confidence intervals (CI, expressed as the interval half width in percent) of mourning dove harvest and 
hunter activity for the Central management unit during the 2007, 2008 and 2009 seasons a.  (From: Sanders T. A. and K. Parker. 2010.  Mourning 
dove population status, 2010.  U.S. Department of the Interior, Fish and Wildlife Service, Division of Migratory Bird Management, Washington, 
D.C.  28 pp.) 

Management 
unit / State 

Hunters Hunter Days Afield Total Harvest 

 20071 20081 2009 2007 2008 2009 2007 2008 2009 
CENTRAL 485,700 2 443,900 393,400 †3 1,803,900 ± 9 1,496,900 ± 9 1,312,700 9,180,200 ± 9 7,520,000 ± 10 7,474,600 ± 12
AR 37,000 

± 16 
23,300 

± 18 
22,400 

±19
115,900 

± 23 
76,600 

± 33 
53,800 

± 26
791,700 

± 24 
422,000 ± 23 353,500 

± 21
CO 21,800 

±11 
23,200 

± 12 
20,300 

± 13
57,800 

± 14 
60,400 

± 18 
45400 

± 18
315,000 

± 14 
288,400 

± 19 
242,400 

± 17
KS 36,300 

±8 
26,800 

± 11 
29,400 

± 10
119,100 

± 11 
78,500 

± 15 
97,000 

± 14
725,100 

± 13 
443,700 

± 15 
572,600 

± 16
MN 7,700 

± 35 
11,300 

± 28 
6,800 
± 36

27,600 
± 49 

34,900 
± 42 

24,100 
± 64

67,400 
± 52 

83,500 
± 48 

61,500 
± 67

MO 42,600 
± 8 

34,300 
± 9 

21,500 
± 16

124,400 
± 13 

93,400 
± 14 

58,700 
± 21

603,300 
± 15 

467,800 
± 16 

294,700 
± 26

MT 1,700 
± 31 

2,100 
± 45 

2,500 
± 32

4,000 
± 34 

3,700 
± 44 

6,400 
± 46

20,900 
± 43 

18,400 
± 51 

12,700 
± 32

NE 17,000 
± 12 

13,600 
± 33 

16,000 
± 12

55,300 
± 16 

48,800 
± 52 

51,800 
± 15

319,600 
± 18 

238,600 
± 49 

277,600 
± 17

NM 8,600 
± 18 

6,300 
± 18 

7,800 
±16

40,100 
± 33 

26,200 
± 29 

35,700 
± 26

198,700 
± 25 

138,100 
± 30 

170,200 
± 26

ND 3,200 
± 27 

2,700 
± 30 

2,800 
± 28

9,900 
± 26 

9,200 
± 44 

10,800 
± 50

48,700 
± 27 

26,400 
± 31 

40,000 
± 31

OK 24,600 
± 14 

19,300 
± 17 

18,600 
± 12

73,100 
± 19 

57,800 
± 17 

55,500 
± 15

480,000 
± 24 

361,200 
± 18 

378,400 
± 17

SD 6,000 
± 20 

7,300 
± 18 

6,500 
± 19

18,200 
± 25 

27,500 
±34 

21,700 
± 23

104,000 
± 30 

152,100 
± 30 

105,400 
± 24

TX 275,200 
± 10 

271,300 
± 10 

236,600 
± 10

1,149,600 
± 13 

974,100 
± 13 

846,200 
± 12

5,463,300 
± 14 

4,849,600 
± 14 

4,945,100 
± 18

WY 4,000 
± 20 

2,500 
± 25 

2,300 
± 27

8,800 
± 24 

5,900 
± 33 

5,800 
± 31

42,600 
± 27 

30,100 
± 36 

20,600 
± 31

1  This represents the 95% confidence interval expressed as a percent of the point estimate. 
2  Hunter number estimates at the Management Unit and national levels may be biased high, because the HIP sample frames are state specific; therefore hunters 
are counted more than once if they hunt in >1 state.  Variance is inestimable. 
3  No estimate available. 
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Figure 4.  Trend in mourning dove abundance by state in the Central Management Unit over the last 10 
years (2001-2010) based on CCS-heard data. Credible intervals (CI, 95%) that exclude zero provide 
evidence for an increasing or decreasing trend (From: Sanders T. A. and K. Parker. 2010.  Mourning dove 
population status, 2010.  U.S. Department of the Interior, Fish and Wildlife Service, Division of 
Migratory Bird Management, Washington, D.C.  28 pp.) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.  Trend in mourning dove abundance by state in the Central Management Unit over the last 45 
years (1966-2010) based on CCS-heard data. Credible intervals (CI, 95%) that exclude zero provide 
evidence for an increasing or decreasing trend.  (From: Sanders T. A. and K. Parker. 2010.  Mourning 
dove population status, 2010.  U.S. Department of the Interior, Fish and Wildlife Service, Division of 
Migratory Bird Management, Washington, D.C.  28 pp.)  
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Figure 6.  Mourning dove abundance indices and predicted trends in the Central Management Unit based 
on CCS data, 1966-2010.  Trend lines are exponentiated predicted values from fitting a regression line 
through the log transformed annual indices.  (From: Sanders T. A. and K. Parker. 2010.  Mourning dove 
population status, 2010.  U.S. Department of the Interior, Fish and Wildlife Service, Division of 
Migratory Bird Management, Washington, D.C.  28 pp.) 
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American Woodcock information is taken from the U.S. Fish and Wildlife Service report American 
Woodcock Population Status, 2010.  Cooper, T.R. and K. Parker. Us. Fish and Wildlife Service, Laurel, 
MD. 16 pp.  The entire report is available on the Division of Migratory Bird Management home page 
(http://www.fws.gov/migratorybirds/NewReportsPublications/PopulationStatus.html ). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.  Woodcock management regions, breeding range, singing-ground survey coverage, (from: 
Cooper, T.R. and K. Parker. 2010. American woodcock population status, 2010.  U.S. Fish and Wildlife 
Service, Laurel, MD.  16pp.) 
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Table 24.  Short term (2009 – 10), 10 –year (2000-2010), and long-term (1968-2010) trends (% change per year a) in the number of American 
woodcock heard during the Singing-ground Survey as determined by using the hierarchical log-linear modeling technique (Sauer et al. 2008) 
(from: Cooper, T.R. and K. Parker. 2010. American woodcock population status, 2010.  U.S. Fish and Wildlife Service, Laurel, MD.  16pp.). 

 
Management 
Unit/State 

Number of 
Routesb 

 
nc 

(2009-10)
% Change 

(2000-10)
% Change 

(1968-10) 
% Change 

CENTRAL 
 
 IL 
 IN 
 MBd 
 MI 
 MN 
 OH 
 ON 
 WI 

453 
 

46 
11 
17 

112 
74 
27 
89 
77 

639 
 

26 
40 
23 

148 
103 
57 

139 
103 

  4.39
 

   33.33 
    4.52 
 - 1.81 
   2.80 
  21.00 
 - 2.49 
 - 4.24 
 - 0.30 

-1.19
 

1.43 
- 2.69 
 - 1.24 
- 1.30 
 0.69 

 - 0.86 
 - 2.97 
 - 0.58 

 

 - 0.97 
 

   1.23 
  - 3.92 
  - 1.65 
  - 1.12 
    0.46 
  - 1.80 
  - 1.05 
   - 0.67 

 
a Median of route trends estimated used hierarchical modeling.  To estimate the total percent change over several years, use: 100(% 
change/100+1)y)-100 where y is the number of years.  Note: extrapolating the estimated trend statistic (% change per year) over time  
(e.g., 30 years) may exaggerate the total change over the period. 
 
b Total number of routes surveyed in 2010 for which data were received by 2 June, 2010. 
 

c Number of routes with >2 years of data and at least 1 observed woodcock between 1968 and 2010. 
 
d Manitoba began participating in the Singing-ground survey in 1990. 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.  Weighted annual indices of American woodcock 
recruitment, 1963-2009. Dashed line is the 1963-2008 average.  (from: 
Cooper, T.R. and K. Parker. 2010. American woodcock population 
status, 2010.  U.S. Fish and Wildlife Service, Laurel, MD.  16pp.). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.  Annual indices of the number of woodcock heard on the 
Singing-ground Survey, 1968-2010. The dashed lines represent the 
95th percentile credible interval.  (from: Cooper, T.R. and K. Parker. 
2010. American woodcock population status, 2010.  U.S. Fish and 
Wildlife Service, Laurel, MD.  16pp.). 
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Table 25.  Preliminary estimates of woodcock hunter numbers, days afield, and harvest for selected states, from the 2006-07, 2007-08, 
2008-09, and 2009-10. Harvest Information Program surveys. Note: for 2009-10 all estimates rounded to the nearest 100 for harvest, 
hunters, and days afield.  (from: Cooper, T.R. and K. Parker.  2010. American woodcock population status, 2010.  U.S. Fish and 
Wildlife Service, Laurel, MD.  16pp.). 
 

Management 
Unit / State 

Active woodcock hunters Days afield Harvest 

 2006-07 2007-08 2008-09 2009-10 (a) 2006-07 2007-08 2008-09 2009-10 (a) 2006-07 2007-08 2008-09 2009-10(a) 
Central Region n.a.b n.a.b n.a. b n.a. b 344,262 

± 12% 
358,480 
± 14% 

369,800 
± 16% 

322,300 
± 14 

232,557 
± 17% 

214,162 
± 16% 

174,300 
± 16% 

175,100 
± 17 

IL 1,973 
± 87% 

3,111 
± 73% 

2,100 
± 90% 

1,800 
 ± 98 

8,944 
± 115% 

7,644 
± 72% 

6,100 
± 103% 

6,200 
± 91 

2,171 
± 160% 

3,819 
± 149% 

4,300 
± 100% 

5,300 
± 142 

IN 1,000 
± 58% 

1,788 
± 71 

900 
± 69% 

1,100 
± 63 

4,377 
± 75% 

3,342 
± 58% 

2,400 
± 63% 

4,000 
± 80 

2,403 
± 69% 

1,203 
± 53% 

800 
± 31% 

1,700 
±79 

MI 30,017 
± 14% 

28,412 
± 13% 

34,600 
± 13% 

26,400 
 ± 15 

155,333 
± 17% 

138,881 
±15% 

156,000 
± 17% 

146,200 
± 21 

116,216 
± 27% 

 86,825 
± 17% 

78,900 
± 17% 

80,900 
± 22 

MN 14,934 
± 24% 

15,295 
± 29% 

8,700 
± 37% 

9,700 
± 37 

60,160 
± 31% 

62,810 
± 36% 

37,900 
± 43% 

38,300 
± 44 

38,738 
± 41% 

34,400 
± 38% 

19,900 
± 67% 

16,00 
± 48 

OH 2,249 
± 68% 

2,611 
± 73% 

2,900 
± 69% 

1,600 
± 82 

 9,764 
± 67% 

 9,259 
± 72% 

10,300 
± 70% 

7,200 
± 94 

4,060 
± 51% 

2,598 
± 68% 

2,300 
± 68% 

1,200 
± 63 

WI 19,390 
± 22% 

17,258 
± 23% 

14,200 
± 24% 

19,400 
± 22 

72,365 
± 25% 

79,139 
± 31% 

65,400 
± 35% 

77,100 
±24 

42,958 
± 25% 

48,027 
± 31% 

36,000 
± 27% 

29,200 
± 24 

 
a   95% Confidence Intervals are expressed as a % of the point estimate. 
 
b. Regional estimates of hunter numbers cannot be obtained due to the occurrence of individual hunters being registered in the Harvest Information 

Program in more than one state. 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.  Short-term trends in number of American woodcock heard on the Singing-ground Survey; 
2009-10, as determined by the hierarchical modeling method. A significant trend (S) does not include 
zero in the 95% credible interval, while a non-significant (NS) trend does include zero.  (from: Cooper, 
T.R. and K. Parker.  2010. American woodcock population status, 2010.  U.S. Fish and Wildlife Service, 
Laurel, MD.  16pp.). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.  Long-term trends in number of American woodcock heard on the Singing-ground Survey; 
1968-2010, as determined by the hierarchical modeling method. A significant trend (S) does not include 
zero in the 95% credible interval, while a non-significant (NS) trend does include zero. (from: Cooper, 
T.R. and K. Parker.  2010. American woodcock population status, 2010.  U.S. Fish and Wildlife Service, 
Laurel, MD.  16pp.).
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2010 RING-NECKED DUCK BREEDING PAIR SURVEY 
 

Christine M. Herwig, Wetland Wildlife Populations and Research Group 
 
SUMMARY OF FINDINGS 
 

A pilot study was conducted in 2004 – 2006 to develop a survey for Minnesota’s ring-necked 
duck (Aythya collaris) resident breeding population because little was known about the distribution and 
abundance of breeding ring-neck ducks in the state.  We employed the survey design and methods 
developed during the pilot study (Zicus et al. 2008) to estimate the breeding population in 2007.  In 2008 
– 2010, we surveyed only 3 of 6 geographic strata and 2 of 4 habitat classes due to budget limitations.  
We surveyed 173 plots, similar to the surveys in 2008 – 2010, but we also sampled 49 plots that had been 
surveyed in 2009 to look at inter-annual variation.  Helicopter-based counts in 2010 entailed 9 survey-
crew days from 7 – 16 June totaling ~45 hrs of flight time.  In 2010, based on data from 222 plots 
surveyed, the resident breeding population for the 3 geographic strata was estimated to be 5,300 indicated 
breeding pairs (IBP) and 12,000 birds.  These estimates are much lower than previous estimates from 
2006 – 2009, which ranged from 9,440 – 10,947 IBP and 18,533 – 22,987 birds.   
 
INTRODUCTION 
 

Growing concern among biologists about the status of ring-necked ducks in Minnesota prompted 
the initiation of a pilot study to develop a breeding pair survey (Zicus et al. 2008).  At the time, little was 
known about the breeding distribution and abundance of resident ring-necked ducks in Minnesota.  
Concerns were raised, in part, due to counts from 10 wetlands in the Bemidji area, which have shown a 
~70% decline in ring-necked duck breeding pairs since 1969 (Zicus et al. 2004).  Counts from this 
geographically limited survey suggest that the Minnesota population may be declining despite continental 
increases (U.S. Fish and Wildlife Service 2008).  Additionally, the species was identified as a forest 
indicator because of its unique habitat associations (Minnesota Department of Natural Resources 2006).  
The importance of this species to Minnesota is also reflected in the number of ring-necked ducks 
harvested annually, often the 3rd most common duck taken by hunters (U.S. Fish and Wildlife Service, 
unpublished reports).  The primary objectives of this survey have been to estimate breeding pair numbers 
and monitor population trends in northern Minnesota.   

 
METHODS 
 

Number of breeding pairs and population size within a stratified random sample of survey plots 
have been estimated using 2 stratification variables: (1) Ecological Classification System (ECS) section; 
and (2) presumed nesting-cover availability (i.e., a surrogate for predicted breeding ring-necked duck 
density, Zicus et al. 2008).  The pilot study and the first year of the operational survey (2007) were 
restricted to an area believed to be primary breeding range of ring-necked ducks for logistical efficiency 
(Zicus et al. 2008) and included 6 ECS sections (Figure 1).  In 2008 – 2010, 3 of the ECS sections were 
dropped from the survey (Figure 1).  Public Land Survey (PLS) sections (~2.6-km2 plots, range = 1.2 – 
3.0 km2) were used as primary sampling units.  The PLS sections at the periphery of the survey area that 
were <121 ha in size were removed from the sampling frame to reduce the probability of selecting these 
small plots.  We used the same habitat class definitions that were used for stratification in 2006 (Table 1; 
Zicus et al. 2008).   

To evaluate scaling back the survey to every other year, a sample of the plots surveyed in 2009 
was resurveyed in 2010 to examine annual variation within a plot.  Plots sampled in 2009 (N=174) were 
first treated as a separate stratum, then ordered by stratum (i.e., 3 ECS sections x 2 habitat classes), total 
number of ring-neck ducks observed in 2009, and total acres of nesting habitat.  Once ordered, a random 
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systematic sample of was drawn from each combination of ECS and habitat class.  The end result was 50 
plots to be surveyed in 2010 drawn from across a range of total number of ducks observed and potential 
nesting habitat.   

To select plots for the 2010 survey, the sampling frame consisted of 6 strata (i.e., 3 ECS sections 
x 2 habitat classes, Figure 1A), and we proportionally allocated 175 plots to the 6 strata with a restriction 
that a minimum of 10 plots occur in each stratum.  The 174 plots surveyed in 2009 were not included as 
possible plots when the sample was allocated.  As in 2008 and 2009, we did not survey plots in habitat 
class 3 and 4 plots.  Data collected for the resampled plots were included in the 2010 survey estimates.   

For each plot, location, date, and time were recorded as were all ring-necked ducks observed on 
study plots and their sex and social status (Zicus et al. 2008).  We considered pairs, lone males, and males 
in flocks of 2 – 5 to indicate breeding pairs (IBP; J. Lawrence, MNDNR, personal communication).  The 
resident breeding population in the survey area was considered to be twice the IBP plus the number of 
lone females, flocked females, mixed sex groups, and single-sex groups >5 birds.  We used the R library 
survey (Lumley 2009, R Development Core Team 2009) to estimate IBP and resident breeding population 
totals for habitat class 1 and 2 plots in each ECS section, the 2009 plots surveyed again in 2010, and the 
entire survey area, which included 7 strata (3 ECS sections x 2 habitat classes and the resampled plots).   

 
RESULTS 
 

In 2010, plots were well distributed throughout the study area (Figure 1B).  Most plots (102) were 
located in the Northern Minnesota Drift and Lake Plains section, while the fewest plots (20) were located 
in the Lake Agassiz, Aspen Parklands section (Table 2).  The sampling rate was higher in the Lake 
Agassiz, Aspen Parklands section than the other 2 ECS sections (5.9% versus 1.4% and 1.5%; Table 2).  
We were unable to survey 1 of the plots in the Northern Minnesota Drift and Lake Plains section and 2 
plots in the Minnesota and Northeast Iowa Morainal section due to mechanical problems with the 
helicopter and time restrictions.  Additionally, a substitute plot was selected to replace 1 plot that fell 
within National Guard’s Camp Ripley in Little Falls, Minnesota due to access limitations.   

The survey was conducted 7 – 16 June and entailed 9 survey-crew days totaling ~45 hrs of flight 
time.  A total of 230 ring-necked ducks were observed in 56 (25%) of 222 plots (Table 3).  By habitat 
type, birds were detected on 38 (33%) of habitat class 1 plots and 18 (16%) of habitat class 2 plots.  
Overall, counts on occupied plots ranged from 1 to 18 birds (median = 2 birds/plot).  Numbers of IBP on 
occupied plots ranged from 0 to 12 (median = 2 IBP/plot).  Numbers of birds on occupied plots ranged 
from 1 to 25 ducks (median = 3.5 breeding birds/plot).  Of the birds observed, 49% were classified as 
pairs, 20% lone males, 20% flocked males, and <1% mixed groups, lone females, and flocked females.  
Of IBP, 38% were classified as pairs, 31% lone males, and 31% flocked males.  These IBP ratios suggest 
that survey timing may have been later phenologically in 2010 than in previous years (Figure 2).   

Estimated IBP in the survey area was 5,338 pairs (SE = 1,082; Table 4, Figure 3A).  The 
estimated resident breeding population of ring-necked ducks in the survey area was 11,843 birds (SE = 
2,525; Table 4, Figure 3B).  Because of sampling frame changes in 2008 – 2010, estimates from 2006 and 
2007 were re-calculated with a 3 ECS sampling frame.  Data from 2004 and 2005 were not re-calculated, 
because habitat classifications also changed since those surveys were conducted.  Estimates (IBP and 
breeding population) from 2010 appear to be much lower than previous estimates from 2006 – 2009, 
which ranged from 9,440 – 10,947 IBP and 18,533 – 22,987 birds.  The resident breeding population 
ranged from a high of 3,376 pairs and 7,781 breeding birds in the Northern Minnesota Drift and Lake 
Plains section to a low of 790 pairs and 1,714 breeding birds and in the Lake Agassiz, Aspen Parklands 
section (Table 5).   

When the plots sampled in both 2009 and 2010 were examined, 68 ducks in 2009 and 65 ducks in 
2010 were observed in 14 (29%) of 49 plots in both 2009 and 2010.  Although overall counts and plot 
occupancy were similar between years, when examined on a plot-by-plot basis, there was no relationship 
(Figure 5).  Comparing habitat types, birds were detected on 10 (40%) of habitat class 1 plots and 4 (17%) 
of habitat class 2 plots in 2009.  In 2010, birds were detected on 8 (32%) of habitat class 1 plots and 6 
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(25%) of habitat class 2 plots.  Number of birds, IBP and resident breeding population on occupied plots 
were similar between years (Table 6).  In 2009, of the birds observed, 26% were classified as pairs, 31% 
flocked males, 20% lone males, 19% mixed groups, 4% lone females, and no flocked females.  In 2010, 
51% were classified as pairs, 26% lone males, 21% flocked males, 2% lone females, and no mixed groups 
or flocked females.  The IBP ratios for the 49 resampled plots (Figure 6) were opposite for the broader 
survey, which had higher IBP ratios in 2009 than 2010 (Figure 2).  Comparing these IBP ratios suggest 
that survey timing for these resampled plots may have been later in the breeding cycle in 2009 than 2010.   
 
DISCUSSION 
 

The resident breeding population appeared to be relatively stable since 2006, remaining between 
18,000 and 23,000 breeding birds based on the estimates for the 3 ECS.  In 2010, there appeared to be a 
notable drop in the estimates of IBP and breeding birds.  While this decline could be real, other possible 
explanations include survey timing and sampling variability.  Many additional years are needed, however, 
to detect population trends.   

Resampled plots provided useful information for examining annual variation within plots.  
Contrary to expectations, we did not find any relationship between ring-necked duck counts on plots 
sampled in adjacent years.  Based on social status of the IBP, it appears that the survey was conducted at a 
slightly different stage of nesting in 2009 than 2010, but this difference in timing likely does not account 
for all of the variability observed.  Regardless, there was more sampling variability within plots among 
years than expected.  Although there is some interest in scaling back the survey to every other year, more 
study is needed to better understand sampling variation and its affect on the detection of population 
trends.   
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Table 1.  Habitat classes assigned to Public Land Survey section plots in the Minnesota ring-necked duck breeding pair survey area, June 2004 – 
2010. 
 
 

 Definitiona  Percent of survey area  
Habitat 

class 2004 2005 - 2010b  2004 2005 2006- 2007 2008-2010  

1 Plots with > the median amount 
of MNGAP class 14 and/or 15 
cover within 250 m of and 
adjacent to MNGAP class 12 
cover (i.e., high pair potential). 

Plots with > the median amount of 
MNGAP class 10, 14, and/or 15 
cover within 250 m of and adjacent 
to MNGAP class 12 and/or 13 cover 
(i.e., high pair potential). 

 15.3 24.5 21.5 70.7  

2 Plots with < the median amount 
of MNGAP class 14 and/or 15 
cover within 250 m of and 
adjacent to MNGAP class 12 
cover (i.e., moderate pair 
potential). 

Plots with < the median amount of 
MNGAP class 10, 14, and/or 15 
cover within 250 m of and adjacent 
to class 12 and/or 13 cover (i.e., 
moderate pair potential). 

 15.3 24.5 21.5 29.3  

3 Plots with no MNGAP class 14 
and/or 15 cover that include 
MNGAP class 12 cover that is 
within 250 m of a shoreline (i.e., 
low pair potential). 

Plots with no MNGAP class 10, 14, 
and/or 15 cover that include class 12 
and/or 13 cover that is within 100 m 
of a shoreline (i.e., low pair 
potential). 

 25.2 7.7 13.5 0.0  

4 Plots with no MNGAP class 14 
and/or 15 cover and no MNGAP 
class 12 cover within 250 m of a 
shoreline (i.e., no pair potential). 

Plots with no MNGAP class 10, 14, 
and/or 15 cover and no class 12 
and/or 13 cover within 100 m of a 
shoreline (i.e., no pair potential). 

 44.2 43.3 43.5 0.0  

aPlots are Public Land Survey sections.  MNGAP = Minnesota GAP level 4 land cover data.  Class 10 = lowlands with <10% tree crown cover and >33% cover 
of low-growing deciduous woody plants such as alders and willows.  Class 12 = lakes, streams, and open-water wetlands.   Class 13 = water bodies whose 
surface is covered by floating vegetation.  Class 14 = wetlands with <10% tree crown cover that is dominated by emergent herbaceous vegetation such as fine-
leaf sedges.  Class 15 = wetlands with <10% tree crown cover that is dominated by emergent herbaceous vegetation such as broad-leaf sedges and/or cattails. 
bHabitat class definitions in 2005 – 2010 were the same, but MNGAP class 10, 14, and 15 cover associated with lakes having a General or Recreational 
Development classification under the Minnesota Shoreland Zoning ordinance was not considered nesting cover in 2006 – 2010. 
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Table 2.  Sampling rates in the habitat class 1 and 2 strata by Ecological Classification System (ECS) section for Minnesota’s ring-necked duck 
breeding-pair survey, June 2004 – 2010.   
 

 No. of plotsa  No. of plots surveyed 
(Sampling rate [%]) 

ECS section 2004 2005 2006- 
2007 

2008-
2010  2004 2005 2006- 

2007 2008 2009 2010 

W & S Superior Uplandsb 1,638 2,461 2,218 -  18 (1.1) 22 (0.9) 20 (0.9) - - - 
Northern Superior Uplands 1,810 4,648 4,209 -  13 (0.7) 36 (0.8) 33 (0.8) - - - 
N Minnesota & Ontario 
Peatlands 1,817 2,737 2,389 -  26 (1.4) 35 (1.3) 30 (1.3) - - - 

N Minnesota Drift & Lake 
Plains 5,048 8,383 7,145 7,145  78 (1.5) 94 (1.1) 77 (1.1) 108 (1.5) 104 (1.5) 126 (1.8) 

Minnesota & NE Iowa 
Morainal  3,510 4,033 3,561 3,561  50 (1.4) 35 (0.9) 32 (0.9) 53 (1.5) 51 (1.4) 66 (1.9) 

Lake Agassiz, Aspen Parklands 316 363 340 340  15 (4.7) 8 (2.2) 8 (2.4) 13 (3.8) 20 (5.9) 30 (8.8) 
aNumber of Public Land Survey sections in the ECS section(s).  
bWestern and Southern Superior Uplands sections combined due to the small area of the Southern Superior Uplands occurring in the survey area.   
 
 
 
 
Table 3.  Survey results for habitat class 1 and 2 strata in the Minnesota ring-necked duck breeding pair survey area, June 2004 – 2010. 

    Birdsa  IBPb  Resident breeding birdsc 

Year 
No. of 
plots 

surveyed 

No. plots 
with birds 

(%) 
 Total Per 

plot 

Per 
occupied 

plot 
 Total Per 

plot 

Per 
occupied 

plot 
 Total Per 

plot 

Per 
occupied 

plot 
2004 200 50 (25)  278 1.39 5.56  160 0.81 3.20  353 1.77 7.06 
2005 230 37 (16)  147 0.64 3.97  92 0.43 2.49  218 0.95 5.89 
2006 200 50 (25)  279 1.40 5.58  167 0.85 3.34  375 1.88 7.50 
2007 200 52 (26)  152 0.76 2.92  137 0.72 2.63  296 1.48 5.69 
2008 174 58 (33)  296 1.70 5.10  173 0.99 2.98  364 2.09 6.28 
2009 174 57 (33)  273 1.57 4.79  173 0.99 3.04  362 2.08 6.35 
2010 222 56 (22)   230 1.04 4.11   147 0.66 2.63   321 1.45 5.73 

aTotal number of ring-necked ducks counted during the survey. 
bThe number of indicated breeding pairs (IBP) is the sum of the pairs, lone males, and males in flocks of 2 – 5 birds.     
cThe total resident breeding population in the survey area was considered to be twice the IBP plus the number of lone females, flocked females, mixed sex groups, and single-sex groups >5 
birds.   
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Table 4.  Estimated indicated breeding pairs (IBP) and resident breeding population size in the habitat class 1 and 2 strata in the Minnesota ring-
necked duck breeding pair survey area, June 2004 – 2010. 
 

 IBP (CV[%])  Resident breeding population (CV[%])
Year 6 ECSa  3 ECSb  6 ECSa  3 ECSb 

2004 9,443 (17.8c)  - 20,321 (18.1c) -
2005 7,496 (20.0c)  - 17,279 (21.5c) -
2006 14,770 (17.6c)  9,851 (23.8) 32,621 (17.4c) 21,849 (23.1)
2007 12,787 (17.7)  8,705 (19.9) 26,026 (17.5) 17,863 (19.5)
2008 -  9,439 (16.8) - 19,488 (16.6)
2009 -  10,947 (14.3) - 22,987 (15.0)
2010 -  5,338 (20.3) - 11,843 (21.3)

aPopulation estimates were based on a stratified random sample of habitat class 1 and 2 Public Land Survey (PLS) sections in 12 strata (2 habitat classes and 6 
Ecological Classification System [ECS] sections).  
b Population estimates were based on a stratified random sample of habitat class 1 and 2 Public Land Survey (PLS) sections in 6 strata (2 habitat classes and 3 
Ecological Classification System [ECS] sections).  Population estimates were not adjusted for 2004 and 2005, because the habitat classifications have also 
changed since those surveys were conducted. 
cVariance estimate is biased low because no birds were observed in one or more strata.  As a result, the confidence interval is too narrow and the CV is 
optimistic. 
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Table 5.  Estimated indicated breeding pairs (IBP) and resident breeding population by Ecological Classification System (ECS) section in the 
habitat class 1 and 2 strata in the Minnesota ring-necked duck breeding pair survey area, June 2005 – 2010. 
 

  IBP (CV [%]) 

ECS section 2005 2006 2007 2008 2009 2010 

W & S Superior Uplandsb 444 (99.5c) 669 (59.1) 671 (99.6) - - - 

Northern Superior Uplands  1,169 (46.8) 2,679 (33.7) 2,694 (46.5) - - - 

N Minnesota & Ontario Peatlands  239 (54.1c) 1,572 (34.7) 717 (46.5) - - - 

N Minnesota Drift & Lake Plains  3,490 (33.0) 6,334 (31.5) 5,686 (26.0) 4,948 (24.6) 7,064 (17.1) 3,376 (27.1) 

Minnesota & NE Iowa Morainal  918 (43.6) 2,102 (53.9) 2,118 (38.8) 3,689 (26.0) 3,449 (28.4) 1,025 (52.0) 

Lake Agassiz, Aspen Parklands 1,235 (40.1c) 1,414 (35.2) 902 (40.9) 803 (38.4) 436 (35.5) 790 (29.1) 
aWestern and Southern Superior Uplands sections combined due to the small area of the Southern Superior Uplands occurring in the survey area. 

 

 

 

 

 

Table 5.  Continued. 
 

  Resident breeding population (CV [%]) 

ECS section 2005 2006 2007 2008 2009 2010 

W & S Superior Uplandsb 889 (99.5c) 1,338 (59.1) 1,342 (99.6) - - - 

Northern Superior Uplands  2,339 (46.8) 5,357 (33.7) 5,388 (46.5) - - - 

N Minnesota & Ontario Peatlands  477 (54.1c) 4,076 (42.3) 1,434 (46.5) - - - 

N Minnesota Drift & Lake Plains  6,981 (33.0) 14,816 (29.6) 11,651 (25.4) 10,264 (24.3) 14,948 (18.2) 7,781 (28.7) 

Minnesota & NE Iowa Morainal  4,122 (56.4) 4,204 (53.9) 4,236 (38.8) 7,377 (26.0) 7,170 (29.2) 2,048 (52.0) 

Lake Agassiz, Aspen Parklands 2,471 (40.1c) 2,829 (35.2) 1,976 (42.3) 1,846 (41.4) 871 (35.4) 1,714 (29.7) 
aWestern and Southern Superior Uplands sections combined due to the small area of the Southern Superior Uplands occurring in the survey area. 

 



 

Table 6.  Total number of ring-necked ducks, indicated breeding pairs (IBP), and resident breeding birds 
for 49 plots sampled in 2009 and 2010.  The range and median per plot are also provided. 

 

2009  2010 

Total Range/plot Median/plot Total Range/plot Median/plot 

No. birds 68 1 - 19 3 65 1 - 17 4 

IBP 42 1 - 7 4 42 1 - 12 2 

Resident breeding birds 69 1 - 23 2 85 2 - 24 4.5 
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A 

B 

Figure 1. In the 3 Ecological Classification Section (ECS) sampling frame (A) all Public Land Survey 
(PLS) plots, (B) 2010 survey plots (enlarged for visibility), and (C) plots from 2009 resampled in 2010 
indicated by habitat class for Minnesota’s ring-necked duck breeding pair survey. 
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Figure1.Continued
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Figure 2. Social status of the indicated breeding pairs observed in the Minnesota ring-necked duck 
breeding pair survey area, June 2004 – 2009.  Surveys were conducted 6 – 17 June 2004, 12 – 24 June 
2005, 6 – 16 June 2006, 5 – 13 June 2006, 9 – 17 June 2008, 5 – 12 June 2009, and 7 – 16 June 2010.  
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Figure 3.  For the habitat class 1 and 2 strata (A) estimated indicated breeding pairs with SE bars and (B) 
estimated ring-necked duck resident breeding population with SE bars in the Minnesota ring-necked duck 
breeding pair survey area, June 2004 – 2010.  Estimates were based on a stratified random sample of 
Public Land Survey (PLS) sections in habitat classes 1 and 2 for 6 Ecological Classification System 
(ECS) sections in 2004 – 2007 and for 3 ECS sections in 2008 – 2010.  Estimates from 2006 and 2007 
were recalculated using the same sampling frame as 2008 – 2010 (3 ECS instead of 6 ECS) for 
comparison; population estimates were not adjusted for 2004 and 2005, because the habitat classifications 
have also changed since those surveys were conducted.  
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Figure 4.  Plot locations and numbers of indicated breeding pairs (IBP) observed on survey plots in the 
Minnesota ring-necked duck breeding pair survey area in June 2009 (bottom right).  White circles indicate 
plots where no indicated pairs were seen.  Maximum number of indicated breeding pairs per plot was 11 
pairs in 2010 (13 in 2004; 11 in 2005; 16 in 2006; 11 in 2007; 10 in 2008; 8 in 2009).  The Ecological 
Classification System (ECS) sections are also shown.   
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Figure 4.  Continued. 
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Figure 5. Scatterplot showing total counts of ring-necked ducks on plots sampled in both 2009 and 2010.  
Data did not show parity, as points did not fall along 1:1 dashed reference line. 
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Figure 6. Social status of the indicated breeding pairs observed in 49 plots surveyed in 2009 and 
resampled in 2010.   
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