2010 Minnesota Spring Canada Goose Survey
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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.  

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). Weather conditions in 2010 were characterized by early 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.)
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