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Delta Waterfowl & Predator Management - 2006
Final Closeout Report

CFMS # 594829

Delta Contact Information:

Joel Brice

Waterfowl Biologist
Manager, US Conservation Programs
jbrice@deltawaterfowl.org
701-222-8857

2006 Predator Management Site Selection/Location:
In total, the State of Louisiana allocated $115,000 in support of Delta Waterfowl’s 2006 Predator Management efforts.  As a direct result of these funds, four 36 square mile blocks (92,160 acres in total) of land (Whitman - Walsh County; McVille - Nelson County; Bowdon - Wells County: and Harlow - Benson County) were trapped by professionals from the approximate period of 15 March through 15 July (Figure 1).  Additionally, four non-trapped control areas (Calio - Cavalier and Benson County; Leeds – Benson County; Crary – Ramsey County; and Courtenay – Stutsman County) were monitored with financial support from the LDWF (Figure 1).  
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Of the four LDWF supported trap blocks in 2006, only the Bowdon trap block was not previously trapped in 2005.  The Bowdon block served as a replacement for the Rolla (Rollette and Towner Counties) block trapped in 2005.  Though the Rolla (Rollette and Towner Counties) treatment sight has sufficient wetlands to support many breeding pairs, it has a low volume of perennial cover.  In 2005, those uplands that would have been critical for a successful nest monitoring effort were largely controlled by individuals who were not cooperative in granting access to their land for research purposes.  These circumstances made it necessary to seek out a new treatment site.  
Additionally, the Church’s Ferry control site (monitored in 2005) experienced significant flooding, as the Devils Lake basin has inundated much of the southern portion of the site.  Many other wetland basins in the site have inundated formerly dry dense masses of cattails and upland cover.  The lack of correspondence between the National Wetland Inventory (NWI) and actual on-site wetland composition at this site makes for very difficult and likely inaccurate interpretation of pair numbers as well.  These conditions, along with limited landowner cooperation made the Church’s Ferry site a logistical hindrance.  

Due to these circumstances, one new control (Courtenay) and one new treatment (Bowdon) site were established in 2006.  Based on data from the GIS generated Predator Management Decision Matrix, developed in conjunction with the USFWS Region 6 Habitat and Population Evaluation Team (HAPET), eight areas were identified as potential sites for the 2006 field season.  These sights were surveyed in October 2005 by Frank Rohwer and Matt Pieron by aircraft to confirm grassland and wetland compositions on the areas and to assess wetland conditions.  
Only three of the eight identified sites were deemed suitable for research as many of the areas were very dry and would likely not support even moderate densities of waterfowl without substantial snow and rain events over winter.  These potential sites were numbered and random number generation was used to determine which site we would be a trap site and which site would serve as a control.
All GIS maps used in the selection of trap and control sites were generated with 1995 land cover data (final site selection included on-site or aerial inspection).  Maps and tables documenting 1995 land use for each trap and control site are presented in Attachments 1 – 8.  Air photos were taken of each trap and control site during the spring of 2006.  Upon further inspection of air photos, updated maps and tables detailing land use changes from 1995 to 2006 across the full extent of each trap and control site will be available.

Timetable of 2006 Trapping and Nest Searching Activities:

Trapping:

Prior to placing traps in the field, we obtained permission to trap on at least 80% of each block.  For every parcel of land that is trapped, the professional trapper is required to contact the landowner and receive written permission to trap their land.     
Trapping typically begins in mid-March and runs through mid-July; however, trappers are permitted to voluntarily trap prior to their contract start date.  The date of first animal caught ranged from 13 March (McVille) to 3 April (Bowdon).  
Trappers were required to trap daily until contract termination.  The dates of last animal caught were 12 July (McVille and Bowdon) and 14 July (Whitman and Harlow).  
Nest Success Evaluation:

In 2006, nest success data were collected by research assistants involved in a 3-year graduate level research project (effect of multiple years of trapping on breeding pair and nest density).  

Delta student and PhD candidate, Matt Pieron of Louisiana State University, began work in the spring of 2005 that is designed in part to determine the densities of duck pairs and duck nests on our predator management sites.  Female ducks will often “home” to the area where they nested successfully; likewise, their female offspring will often nest in the area where they hatched.  It is through this homing or philopatry of females that predator management during consecutive years may build local breeding populations.  Because more females produce more young on Delta’s predator management sites than on non-trapped sites, local breeding populations may increase.  Furthermore, pair and nest densities may also increase with consecutive years of trapping.  

Nest dragging was conducted from the period of 5 May through 1 July.  All nests were followed until a known fate (hatched, depredated or abandoned) was determined (approximate date of 30 July).
Plot Selection and Description:
Seven 80-acre upland plots were randomly selected for nest searching on each 36-square mile trap and control block.  
All quarter sections with at least 80 acres of contiguous perennial cover (CRP, WPA, hay-land, or pasture) were selected for the pool of available sites by visual inspection of the study area (flying, driving, and/or examination of aerial photographs) and then assigned numbers.  We used a random number generator to select plots from this pool for nest searching.  In some cases, lack of landowner permission or plot accessibility caused selections to be removed from the pool of available search plots.  Legal descriptions for each 80-acre trap and control site are detailed in Attachment 9.
Search Effort and Waterfowl Species Composition:
The order that plots were searched for nests was determined using a random number generator; the same order was followed for each round of nest searching.  When time allowed, each plot was searched three times during the field season, in an attempt to sample during early-, mid-, and late-nesting.  Table 1 details the number of nests detected, the total number of hours searched and the number of times individual plots were searched on each trap and control block.  
Table 1.  Number of nests detected, total number of hours searched and the number of times individual plots were searched on each trap and control site - 2006.

	Site
	# Nests
	Time Searched (hours)
	Plots/site
	# Times Searched

	
	
	
	
	

	TRAP
	
	
	
	

	McVille
	158
	50
	7
	3 each

	Whitman
	309
	50
	7
	3 each

	Harlow
	206
	50
	7
	3 each

	Bowdon
	167
	50
	7
	3 each

	
	
	
	
	

	CONTROL
	
	
	
	

	Leeds
	279
	50
	7
	3 each

	Calio
	253
	50
	7
	3 each

	Courtenay
	260
	50
	7
	3 each

	Crary
	281
	50
	7
	3 each

	 
	 
	 
	 
	 


Species Composition of Predators Removed:
Except for the new trap site located near Bowdon, skunk and raccoon were the top two predators captured (Table 2).  When combined, skunk and raccoon comprised from 47.3% (Bowdon) to 95.6% (Harlow) of the total catch on each site (Table 2).  In total, the number of predators removed per site was highly variable and ranged from 182 (Harlow) to 423 (Bowdon) animals (Table 2).  Franklin’s ground squirrels were a dominant component of the total catch on the newly established Bowdon trap block.  Daily catch records for each trap site are provided in Attachment 10.
Table 2.  Number of predators removed by species per trap site and cumulative total removed by species - 2006.

	Site
	Skunk
	Raccoon
	Red Fox
	Coyote
	Mink
	Frankln’s Ground Squirrel
	Badger
	Weasel
	Total

	
	
	
	
	
	
	
	
	
	

	Bowdon
	78
	122
	1
	0
	12
	203
	7
	0
	423

	McVille
	59
	99
	2
	13
	19
	16
	12
	1
	221

	Harlow
	61
	113
	0
	3
	1
	0
	4
	0
	182

	Whitman
	112
	102
	15
	8
	16
	0
	15
	0
	268

	Total
	310
	436
	18
	24
	48
	219
	38
	1
	1094

	% Total
	28.3
	39.9
	1.6
	2.2
	4.4
	20.0
	3.5
	0.1
	100.0

	
	
	
	
	
	
	
	
	
	


Mayfield Nest Success Estimates:

In 2006, nest success was approximately 21.0% higher (61.2% vs. 40.2%) on LDWF supported trap blocks (n=4) in comparison to the non-trapped control areas (n=4)(Figure 3).  Confidence intervals (95 percent) for all ducks, mallard, gadwall and blue-winged teal are detailed in Attachment 11.  The number of nests detected by site (Table 1) may differ from the number of nests used in Mayfield calculations (Attachment 11) because only successful, abandoned or destroyed by predator, and abandoned for unknown reasons were used in Mayfield calculations.
The perceived cause of failure for each nest by site is included in Attachment 12 – Nest Fate Summary Table – 2006.
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Waterfowl Species Composition:
The number of duck nests detected by species for each LDWF supported trap and control site are presented in Attachment 13.  Mallard (25.4%), blue-winged teal (31.6%) and gadwall (27.3%) represented the top three duck species present.  Mallards, gadwall and blue-winged teal also represent three of the top five duck species harvested by Louisiana duck hunters during the 2005 – 2006 waterfowl hunting season (Figure 4).
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Figure 4.  Percent bag composition by species for the 2005 - 2006 LA waterfowl hunting season – top eight species.  
Other Areas:

In total, 10 sites were trapped by Delta Waterfowl in support of its partners in 2006 (8 in North Dakota - Figure 5; 2 in Saskatchewan – Figure 6).  The oversight and management of an additional site (36-square mile site located near Rock Lake, ND – Figure 5) funded by the Max McGraw Wildlife Foundation was turned over to Delta Waterfowl in 2006 (previously trapped under USFWS oversight in 2003 and 2004).  
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North Dakota
All nest success data were collected by research assistants involved in a 3-year graduate level research project (effect of multiple years trapping on breeding pair and nest density).  Delta students collected data on seven of eight Delta Waterfowl predator management blocks (the Stanley trap block was not evaluated in 2006).  In addition, four non-trapped control sites were evaluated in the northern Drift Prairie region of North Dakota (Figure 5).

Mayfield nest success results were 26.3% higher on trap blocks (n=7) than control blocks (n=4)(65.0% vs. 40.2%; Figure 7).  Of the four control blocks monitored in 2006, one was newly established in 2006 and the remaining three were all monitored in 2005.  The control blocks were not paired with a respective trap block.

In 2006, a total of 207,360 acres (9 sites – including Max McGraw site) were trapped producing an estimated 52,749 incremental or “extra” ducks at a total cost of $285,200 (Figure 8).  Applying the long-term average nest success data, this equates to an estimated $5.41 per incremental duck.  These calculations take into account the improvement in nest success due to the renesting of females whose nests were destroyed by predators and use brood survival estimates from Delta’s trapped sites in Saskatchewan (2000 – 2001 research results).  We expect to refine these estimates with our newly initiated duckling survival research project on North Dakota predator management and control sites (2006 – 2008).
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Figure 8.  Flow chart for the calculation of incremental duck production from 9 North Dakota predator management sites in 2006, using long-term averages of Mayfield nest success.  Calculations assume that females lay 10 eggs.  

Saskatchewan
The Saskatchewan sites (two trap and two control) are part of a three year evaluation of the effectiveness of predator management in the Aspen Parkland eco-region of Saskatchewan.  To date, Delta’s various research efforts have been focused on traditional prairie grassland regions, and information on the effectiveness of this tool in the parklands will be important to understand its potential application in those areas.  From 2006 - 2008, two 36 square mile trap sites and two 36 square mile control sites will be monitored for brood abundance, predator abundance and nest success (only brood abundance measured in 2006).  All four sites are located in the Dana Hills region (Figure 6).
Variation in Mayfield Nest Success:

Over nine trapping seasons on 36-square mile blocks (1997-2005) in the Drift Prairie, average Mayfield nest success for trapped and control blocks is 47.9% (n=28) and 24.1% (n=15), respectively (Figure 8 - Initial Nest Success).  While it remains clear that spring predator management significantly increases waterfowl nest success, we have detected unexpectedly high levels of nest success on some of the non-trapped study areas on the Drift Prairie.  
Previous research has documented a long term decline in waterfowl nest success to levels that are often at or below the rate believed necessary to maintain duck populations, generally estimated to be 15-20%
.  By design, areas selected for predator management are typically characterized by 25-40% grassland nesting cover on a 36-mi2 block.  In areas such as these, nest success is expected to be at or below maintenance levels
.  
Nest success is highly variable
Nest success on our trapped sites is consistently higher than non-trapped sites, but what are some possible contributing factors to the higher levels of nest success measured on the non-trapped blocks?  
Variation in nest success is poorly understood, but probably relates to the dynamic predator populations reacting to disease and the availability of buffer prey, such as rodents, which can relieve predation pressure on nesting ducks.  In years of reduced predator populations and high numbers of buffer prey, areas where nest success is usually below 20% based on available cover can produce better results such as we experienced this year in north central North Dakota.
Conversely, areas with high grass cover that should experience high nest success, such as the Missouri Coteau region of North and South Dakota, sometimes produce surprisingly low nest success.  For the second year in a row, research conducted by Ducks Unlimited in 2006 in the heavily-grassed Missouri Coteau region of North Dakota highlights the variable nature of duck nest success.  Of 21 monitored sites in the Coteau during 2006, only 10 of 21 sites achieved Mayfield nest success estimates that met or exceeded maintenance level reproduction
 (15% Mayfield).  This region is one wherein managers would generally feel that predator management is unnecessary as a result of the high percentage of permanent cover and the expected high nest success.
Predator populations are highly dynamic
As an example of the possible effects of disease, since the mid-1990s, the number of red fox has generally declined across the state of North Dakota4.  This decline coincides with the onset of a sarcoptic mange epidemic that still persists across most of North Dakota.  Mange first entered the state in the mid-1980s and became a very serious problem for red fox and coyote populations in the mid-1990s, particularly in the northern reaches of the state4.  Red fox are noted as a primary predator of ground nesting waterfowl.  Red fox not only depredate eggs in duck nests, but they also kill females on the nest5. 
As a possible result from this sarcoptic mange epidemic, control block nest success has been notably higher over the past four years (31.7%, 2003 – 2006; no control blocks evaluated in 2002) in comparison to the first five years (15.4%, 1994 – 1998) of conducting predator management in North Dakota.  In addition, the average number of red fox removed per square mile on each large block predator management site (>16 square miles) has generally declined over this same time period (3.4 per square mile, 1994 – 1998; 0.1 per square mile, 2002 – 2006).  While not solely responsible, these data may indicate a possible result of the reduced red fox population in North Dakota. 

These outbreaks of mange and the accompanying decreases in population are normal.  Most furbearer biologists believe that fox populations will rebound from the mange outbreak as they have done in the past4.
Why Continue Trapping in Areas Wherein Nest Success Levels Are Periodically Above Maintenance?

From the perspective of managers using predator management as a management tool, the question is “why trap in those areas wherein nest success levels are periodically above maintenance?”  

The answer is that the objective of trapping is to improve nest success over background levels.  Without exception, every Delta study has demonstrated that trapping increases nest success, even in areas where nest success rises above maintenance levels.  
Nest success is also not the only variable determining duck production.  It is likely that predator management has a positive effect on hen and brood survival, which has a significant effect on overall production.  Finally, annual trapping within a single block appears to increase densities of nesting ducks, as successful hens and ducklings home to nesting areas where predators have been reduced, which also results in increased production even when the increases in nest success are smaller.  Delta is currently engaged in research that will quantify the effect of trapping on nesting densities, brood and hen survival.
From Delta’s perspective, the take home message regarding variation in nest success is that we need to keep our eye on the long-term data and probabilities and manage accordingly.  Over the long term, the heavily farmed areas will likely have lower nest success and require predator management to ensure duck production.  Alternatively, areas such as the Missouri Coteau will probably be more productive because of the high concentration of grass cover and habitat protection should be the priority.

Additionally, the variable nature of duck nest success also highlights the need to focus on the incremental increase in nest success that directly results from seasonal predator removal, rather than absolute levels of nest success.  Independent of non-trapped nest success, hunters expect that conservation will add more ducks in the fall flight and in a cost effective manner.

  ATTACHMENT 1
  Harlow Trap – 1995 Land Use
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	Land use
	 1995 Acres
	% total

	 
	 
	 

	other water
	216.0
	0.9

	native grass
	4,707.4
	20.4

	CRP
	1,165.2
	11.9

	hayland
	3.3
	0.0

	cropland
	13,930.7
	53.6

	forest
	77.2
	0.3

	urban
	67.6
	0.3

	cloud cover
	0.0
	0.0

	shrub
	0.0
	0.0

	barren
	0.0
	0.0

	temporary wetland
	164.1
	0.7

	seasonal wetland
	691.7
	3.0

	semipermanent wetland
	1,054.3
	4.6

	lake
	867.4
	3.8

	river
	0.0
	0.0

	riparian
	95.1
	0.4

	 
	 
	 

	 Total
	23,040.0
	100.0


 ATTACHMENT 2

    Whitman Trap – 1995 Land Use

	Land use
	 1995 Acres
	% total

	 
	 
	 

	other water
	0.0
	0.0

	native grass
	3,392.2
	14.7

	CRP
	2,848.5
	12.4

	hayland
	0.0
	0.0

	cropland
	11,818.2
	51.3

	forest
	0.0
	0.0

	urban
	0.0
	0.0

	cloud cover
	0.0
	0.0

	shrub
	0.0
	0.0

	barren
	0.0
	0.0

	temporary wetland
	100.4
	0.4

	seasonal wetland
	2,672.2
	11.6

	semipermanent wetland
	1,885.0
	8.2

	lake
	16.5
	0.1

	river
	307.1
	1.3

	riparian
	0.0
	0.0

	 
	
	 

	 Total
	23,040.0
	100.0


ATTACHMENT 3
Bowdon Trap – 1995 Land Use
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	Land Use
	1995 acres
	 % total 

	 
	 
	 

	other water
	0.0
	          0.0   

	native grass
	3227.0
	       14.0 

	CRP
	942.9
	         4.1 

	hayland
	80.1
	         0.3 

	cropland
	15640.1
	       67.9 

	forest
	34.8
	         0.2 

	urban
	15.7
	         0.1 

	cloud cover
	0.0
	          0.0   

	shrub
	0.0
	          0.0   

	barren
	0.0
	          0.0   

	temporary wetland
	303.9
	         1.3 

	seasonal wetland
	772.4
	         3.4 

	semipermanent wetland
	1483.2
	         6.4 

	lake
	277.5
	         1.2 

	river
	0.0
	          0.0   

	riparian
	262.5
	         1.1 

	 
	 
	 

	Total
	23,040.0
	     100.0 


ATTACHMENT 4
McVille Trap – 1995 Land Use
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	Land use
	 1995 Acres
	% total

	 
	 
	 

	other water
	141.1
	0.6

	native grass
	1891.9
	8.2

	CRP
	2634.9
	11.4

	hayland
	0.0
	0.0

	cropland
	14289.7
	62.0

	forest
	12.6
	0.1

	urban
	16.5
	0.1

	cloud cover
	0.0
	0.0

	shrub
	0.0
	0.0

	barren
	0.0
	0.0

	temporary wetland
	418.4
	1.8

	seasonal wetland
	904.1
	3.9

	semipermanent wetland
	1673.7
	7.3

	lake
	1057.1
	4.6

	river
	0.0
	0.0

	riparian
	0.0
	0.0

	 
	 
	 

	 Total
	23,040.0
	100.0


ATTACHMENT 5

Crary Control – 1995 Land Use 
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	Land use
	 1995 Acres
	% total

	 
	 
	 

	other water
	236.3
	1.0

	native grass
	2201.0
	9.6

	CRP
	3892.1
	16.9

	hayland
	133.5
	0.6

	cropland
	12289.8
	53.3

	forest
	17.4
	0.1

	urban
	66.0
	0.3

	cloud cover
	0.0
	0.0

	shrub
	0.0
	0.0

	barren
	0.0
	0.0

	temporary wetland
	338.4
	1.5

	seasonal wetland
	1862.0
	8.1

	semipermanent wetland
	1488.3
	6.5

	lake
	515.3
	2.2

	river
	0.0
	0.0

	riparian
	0.0
	0.0

	 
	 
	 

	 Total
	23,040.0
	100.0


ATTACHMENT 6

Courtenay Control – 1995 Land Use
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	Land use
	1995 acres
	% total

	 
	 
	 

	other water
	113.5
	0.5

	native grass
	3222.3
	14.0

	CRP
	2083.9
	9.0

	hayland
	2.2
	0.0

	cropland
	14947.8
	64.9

	forest
	6.4
	0.0

	urban
	0.0
	0.0

	cloud cover
	0.0
	0.0

	shrub
	0.0
	0.0

	barren
	0.0
	0.0

	temporary wetland
	290.7
	1.3

	seasonal wetland
	1367.8
	5.9

	semipermanent wetland
	874.5
	3.8

	lake
	130.8
	0.6

	river
	0.0
	0.0

	riparian
	0.0
	0.0

	 
	 
	 

	Total
	23,040.0
	100.0


ATTACHMENT 7

Leeds Control – 1995 Land Use
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	Land use
	 1995 Acres
	% total

	 
	 
	 

	other water
	56.4
	0.2

	native grass
	2,345.6
	10.2

	CRP
	203.6
	0.9

	hayland
	34.5
	0.1

	cropland
	17,921.5
	77.8

	forest
	81.7
	0.4

	urban
	0.0
	0.0

	cloud cover
	0.0
	0.0

	shrub
	0.0
	0.0

	barren
	0.0
	0.0

	temporary wetland
	46.5
	0.2

	seasonal wetland
	1,093.3
	4.7

	semipermanent wetland
	1,191.1
	5.2

	lake
	65.9
	0.3

	river
	0.0
	0.0

	riparian
	0.0
	0.0

	 
	 
	 

	 Total
	23,040.0
	100.0


ATTACHMENT 8

Calio Control – 1995 Land Use 
[image: image14.wmf]
	Land use
	 1995 Acres
	% total

	 
	 
	 

	other water
	2.4
	0.0

	native grass
	2419.5
	10.5

	CRP
	901.6
	3.9

	hayland
	2.9
	0.0

	cropland
	17082.4
	74.1

	forest
	8.0
	0.0

	urban
	0.0
	0.0

	cloud cover
	0.0
	0.0

	shrub
	0.0
	0.0

	barren
	0.0
	0.0

	temporary wetland
	234.1
	1.0

	seasonal wetland
	2215.3
	9.6

	semipermanent wetland
	166.9
	0.7

	lake
	0.0
	0.0

	river
	0.0
	0.0

	riparian
	6.9
	0.0

	 
	 
	 

	 Total
	23,040.0
	100.0


Attachment 9 – Legal descriptions for 80-acre parcels nest searched on each LDWF supported trap and control site - 2006.

Benson County Trap (near town of Harlow):

T. 155, R. 69, section 28, E1/2 SE1/4

T. 155, R. 69, section 28, N1/2 NW1/4

T. 155, R. 69, section 33, W1/2 NE1/4

T. 154, R. 69, section 8, S1/2 NW1/4

T. 154, R. 69, section 17, N1/2 NW1/4

T. 154, R. 69, section 5, W1/2 NW1/4

T. 154, R. 69, section 17, S1/2 NE1/4

Nelson County Trap (near town of McVille):

T. 152, R. 58, section 30, W1/2 NE1/4

T. 152, R. 58, section 34, N1/2 NW1/4

T. 151, R. 59, section 2, N1/2 NW1/4

T. 151, R. 59, section 2, N1/2 SE1/4

T. 151, R. 59, section 1, S1/2 SE1/4

T. 151, R. 58, section 21, S1/2 NE1/4

T. 152, R. 58, section 29, W1/2 NE1/4

Wells County Trap (near town of Bowdon):

T. 145, R. 70, section 34, S1/2 SE1/4

T. 145, R. 71, section 2, E1/2 NE1/4

T. 145, R. 70, section 4, W1/2 SW1/4

T. 145, R. 70, section 22, E1/2 SE1/4

T. 145, R. 70, section 27, N1/2 NW1/4

T. 145, R. 70, section 1, S1/2 SW1/4

T. 145, R. 70, section 7, W1/2 NE1/4

Walsh County Trap (near town of Whitman):

T. 155, R. 58, section 19, E1/2 NW1/4

T. 155, R. 58, section 30, N1/2 NE1/4

T. 155, R. 58, section 30, S1/2 SE1/4

T. 155, R. 58, section 18, E1/2 NE1/4

T. 155, R. 58, section 28, N1/2 NW1/4

T. 155, R. 58, section 28, W1/2 SE1/4

T. 155, R. 59, section 13, E1/2 NW1/4

Cavalier/Ramsey County Control (near town of Calio):

T. 159, R. 64, section 25, E1/2 SE1/4

T. 159, R. 64, section 30, W1/2 NW1/4

T. 159, R. 64, section 33, E1/2 SW1/4

T. 159, R. 64, section 7, N1/2 SE1/4

T. 159, R. 64, section 8, E1/2 NE1/4

T. 158, R. 64, section 6, E1/2 NE1/4

T. 158, R. 64, section 2, E1/2 NE1/4

Stutsman County Control (near town of Courtenay):

T. 142, R. 63, section 14, E1/2 SE1/4

T. 142, R. 63, section 10, E1/2 SE1/4

T. 142, R. 63, section 11, N1/2 NW1/4

T. 142, R. 63, section 26, N1/2 NE1/4

T. 142, R. 63, section 33, E1/2 SE1/4

T. 142, R. 62, section 6, S1/2 NW1/4

T. 142, R. 63, section 1, S1/2 SW1/4

Ramsey County Control (near town of Crary)

T. 154, R. 62, section 31, E1/2 SE1/4

T. (152-153), R. 63, section 4, N1/2 NW1/4

T. (152-153), R. 63, section 12, W1/2 NW1/4

T. (152-153), R. 63, section 12, E1/2 NW1/4

T. (152-153), R. 63, section 9, E1/2 SE1/4

T. 153, R. 62, section 6, S1/2 NE1/4

T. 153, R. 62, section 7, E1/2 NE1/4

Benson County Control (near town of Leeds)

T. 156, R. 68, section 2, E1/2 NE1/4

T. 156, R. 67, section 19, W1/2 SW1/4

T. 156, R. 67, section 22, W1/2 NW1/4

T. 156, R. 67, section 32, E1/2 SE1/4

T. 156, R. 67, section 30, W1/2 NW1/4

T. 156, R. 67, section 9, N1/2 NW1/4

T. 156, R. 68, section 24, W1/2 SW1/4

	ATTACHMENT 10
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	2006 Trapping Reports
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	SK = skunk
	
	
	
	
	
	
	
	
	

	RCN = raccoon
	
	
	
	
	
	
	
	
	

	COY = coyote
	
	
	
	
	
	
	
	
	

	FX = red fox
	
	
	
	
	
	
	
	
	

	WSL = weasel
	
	
	
	
	
	
	
	
	

	MNK = mink
	
	
	
	
	
	
	
	
	

	BGR = badger
	
	
	
	
	
	
	
	
	

	FGS = Franklin's ground squirrel
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	         McVille

          Harlow

         Bowdon

         Whitman

Date

Species

Date

Species

Date

Species

Date

Species

3/13

RCN

3/18

SK

4/3

RCN

3/18

SK

3/13

RCN

3/19

SK

4/3

RCN

3/19

SK

3/13

RCN

3/20

SK

4/3

RCN

3/20

RCN

3/13

SK

3/21

SK

4/3

SK

3/20

RCN

3/18

SK

3/22

RCN

4/7

SK

3/21

RCN

3/18

RCN

3/23

SK

4/7

RCN

3/21

RCN

3/18

SK

3/24

SK

4/7

RCN

3/21

SK

3/19

RCN

3/25

SK

4/7

RCN

3/22

SK

3/20

SK

3/26

SK

4/7

SK

3/23

SK

3/20

SK

3/26

RCN

4/8

SK

3/23

SK

3/20

RCN

3/27

RCN

4/10

RCN

3/24

SK

3/20

SK

3/27

RCN

4/10

RCN

3/24

SK

3/20

RCN

3/27

RCN

4/10

RCN

3/25

SK

3/20

RCN

3/27

RCN

4/11

SK

3/26

RCN

3/21

RCN

3/28

SK

4/11

SK

3/26

RCN

3/23

RCN

3/28

RCN

4/12

SK

3/26

RCN

3/23

RCN

3/28

RCN

4/12

RCN

3/27

SK

3/23

RCN

3/29

SK

4/12

SK

3/28

SK

3/23

RCN

3/29

SK

4/12

RCN

3/28

SK

3/23

SK

3/29

RCN

4/12

SK

3/28

RCN

3/23

SK

3/30

RCN

4/12

SK

3/29

SK

3/24

RCN

3/30

RCN

4/13

SK

3/29

RCN

3/24

SK

3/31

SK

4/13

RCN

3/29

RCN

3/26

RCN

3/31

SK

4/15

SK

3/30

RCN

3/26

RCN

4/1

SK

4/15

SK

3/31

RCN

3/26

SK

4/2

SK

4/15

SK

3/31

RCN

3/26

RCN

4/2

RCN

4/15

RCN

4/2

RCN

3/26

SK

4/3

RCN

4/15

SK

4/2

RCN

3/26

RCN

4/3

SK

4/15

SK

4/2

SK

3/26

RCN

4/4

SK

4/17

RCN

4/3

RCN

3/26

SK

4/4

RCN

4/19

MNK

4/3

RCN

3/26

SK

4/5

SK

4/19

SK

4/4

BGR

3/26

RCN

4/5

BGR

4/20

SK

4/5

SK

3/26

RCN

4/6

RCN

4/20

RCN

4/5

RCN

3/26

RCN

4/6

RCN

4/20

RCN

4/5

RCN

3/26

SK

4/6

SK

4/20

SK

4/5

RCN

3/27

RCN

4/7

RCN

4/21

RCN

4/6

RCN

3/27

SK

4/7

SK

4/21

RCN

4/6

SK

3/29

RCN

4/8

SK

4/24

RCN

4/7

MNK

3/29

SK

4/8

SK

4/24

RCN

4/7

SK

3/31

SK

4/9

SK

4/25

FGS

4/7

SK

3/31

SK

4/9

SK

4/25

FGS

4/7

SK

3/31

RCN

4/9

SK

4/26

RCN

4/8

SK

3/31

RCN

4/10

SK

4/26

RCN

4/9

RCN

3/31

RCN

4/10

SK

4/26

RCN

4/10

BGR

3/31

SK

4/11

SK

4/27

SK

4/10

SK

3/31

RCN

4/11

RCN

4/27

SK

4/10

SK

3/31

RCN

4/12

SK

4/27

RCN

4/10

RCN

4/1

RCN

4/12

RCN

4/27

RCN

4/11

RCN

4/3

RCN

4/12

RCN

4/27

RCN

4/11

SK

4/3

SK

4/13

SK

4/27

RCN

4/11

SK

4/3

RCN

4/14

SK

4/27

RCN

4/11

SK

4/3

SK

4/14

SK

4/28

RCN

4/12

SK

4/3

RCN

4/14

SK

4/28

RCN

4/12

FX

4/3

RCN

4/15

SK

4/28

FGS

4/13

MNK

4/3

RCN

4/15

SK

4/29

FGS

4/14

SK

4/4

RCN

4/15

SK

4/29

FGS

4/14

SK

4/4

SK

4/16

RCN

4/29

FGS

4/15

MNK

4/4

SK

4/16

RCN

4/29

RCN

4/15

RCN

4/5

RCN

4/17

SK

4/29

BGR

4/17

SK

4/5

SK

4/17

RCN

5/1

SK

4/17

SK

4/5

RCN

4/17

SK

5/1

RCN

4/17

RCN

4/5

RCN

4/18

RCN

5/1

FGS

4/17

RCN

4/5

RCN

4/18

SK

5/2

FGS

4/18

BGR

4/5

MNK

4/19

RCN

5/3

RCN

4/18

MNK

4/5

RCN

4/19

RCN

5/3

RCN

4/18

SK

4/6

RCN

4/20

RCN

5/3

FGS

4/18

SK

4/6

SK

4/20

RCN

5/5

RCN

4/18

SK

4/6

SK

4/20

SK

5/5

FGS

4/18

SK

4/7

RCN

4/21

RCN

5/5

SK

4/18

MNK

4/7

SK

4/21

RCN

5/6

FGS

4/18

SK

4/8

RCN

4/22

RCN

5/6

SK

4/18

MNK

4/8

SK

4/22

RCN

5/6

SK

4/18

SK

4/9

MNK

4/23

RCN

5/6

RCN

4/19

MNK

4/9

MNK

4/24

RCN

5/6

RCN

4/19

SK

4/9

RCN

4/24

RCN

5/6

RCN

4/20

SK

4/10

RCN

4/24

RCN

5/6

RCN

4/20

SK

4/10

MNK

4/25

RCN

5/6

RCN

4/20

RCN

4/11

RCN

4/25

RCN

5/6

RCN

4/21

MNK

4/12

SK

4/25

SK

5/6

RCN

4/21

MNK

4/12

MNK

4/26

SK

5/8

MNK

4/22

SK

4/13

BGR

4/26

RCN

5/8

FGS

4/22

RCN

4/13

MNK

4/26

RCN

5/8

FGS

4/22

MNK

4/13

RCN

4/27

RCN

5/8

RCN

4/23

RCN

4/14

SK

4/27

RCN

5/8

SK

4/24

SK

4/14

SK

4/27

RCN

5/8

SK

4/25

SK

4/14

SK

4/28

RCN

5/8

FGS

4/26

SK

4/14

SK

4/28

RCN

5/8

FGS

4/26

SK

4/15

SK

4/29

RCN

5/8

SK

4/26

SK

4/15

SK

4/29

SK

5/9

RCN

4/26

RCN

4/17

RCN

4/29

RCN

5/9

SK

4/26

RCN

4/17

MNK

5/1

SK

5/9

MNK

4/26

RCN

4/18

RCN

5/1

SK

5/9

MNK

4/26

BGR

4/18

SK

5/2

SK

5/9

SK

4/27

SK

4/18

RCN

5/3

SK

5/9

RCN

4/27

RCN

4/18

RCN

5/3

RCN

5/9

FGS

4/27

RCN

4/20

RCN

5/4

RCN

5/9

FGS

4/28

RCN

4/20

RCN

5/4

RCN

5/9

RCN

4/30

RCN

4/20

RCN

5/5

RCN

5/9

SK

5/1

SK

4/21

RCN

5/6

RCN

5/10

SK

5/1

RCN

4/21

RCN

5/7

RCN

5/10

SK

5/1

RCN

4/23

RCN

5/8

RCN

5/10

RCN

5/1

MNK

4/23

RCN

5/9

RCN

5/10

RCN

5/1

MNK

4/23

RCN

5/9

SK

5/10

FGS

5/2

SK

4/23

RCN

5/9

RCN

5/10

FGS

5/2

SK

4/23

SK

5/10

RCN

5/11

SK

5/2

MNK

4/23

SK

5/10

RCN

5/11

SK

5/2

MNK

4/23

SK

5/11

RCN

5/11

RCN

5/2

RCN

4/23

BGR

5/11

SK

5/11

FGS

5/3

SK

4/25

COY

5/12

RCN

5/11

FGS

5/3

RCN

4/25

MNK

5/12

RCN

5/11

RCN

5/4

SK

4/25

RCN

5/13

RCN

5/11

SK

5/4

RCN

4/25

MNK

5/13

RCN

5/11

FGS

5/4

COY

4/26

RCN

5/14

RCN

5/11

SK

5/5

SK

4/27

RCN

5/14

RCN

5/12

MNK

5/5

SK

4/27

MNK

5/15

RCN

5/12

FGS

5/5

SK

4/27

MNK

5/15

RCN

5/12

SK

5/5

RCN

4/27

RCN

5/16

RCN

5/13

RCN

5/6

SK

4/29

RCN

5/16

RCN

5/13

FGS

5/6

SK

5/2

BGR

5/16

RCN

5/13

RCN

5/7

SK

5/2

SK

5/16

RCN

5/13

FGS

5/8

RCN

5/2

RCN

5/16

RCN

5/13

RCN

5/8

RCN

5/2

RCN

5/16

RCN

5/13

FGS

5/8

FX

5/2

SK

5/17

RCN

5/13

FGS

5/8

BGR

5/2

RCN

5/17

SK

5/15

SK

5/8

BGR

5/4

RCN

5/17

RCN

5/15

SK

5/8

SK

5/4

BGR

5/17

RCN

5/15

FGS

5/8

SK

5/4

RCN

5/18

RCN

5/15

FGS

5/8

SK

5/4

SK

5/18

COY

5/15

SK

5/9

COY

5/4

SK

5/19

RCN

5/15

FGS

5/9

COY

5/5

SK

5/19

RCN

5/15

RCN

5/9

COY

5/5

SK

5/20

RCN

5/15

FX

5/9

COY

5/6

RCN

5/21

COY

5/16

RCN

5/9

COY

5/7

RCN

5/22

RCN

5/16

RCN

5/9

COY

5/8

BGR

5/23

RCN

5/16

SK

5/9

COY

5/9

COY

5/23

COY

5/16

SK

5/9

SK

5/9

MNK

5/24

SK

5/16

SK

5/10

FX

5/9

RCN

5/25

RCN

5/16

FGS

5/10

FX

5/10

COY

5/25

RCN

5/16

SK

5/10

RCN

5/13

RCN

5/26

RCN

5/16

SK

5/11

SK

5/13

SK

5/27

RCN

5/17

SK

5/11

SK

5/14

FGS

5/27

BGR

5/17

FGS

5/12

SK

5/14

RCN

5/28

RCN

5/18

BGR

5/12

RCN

5/14

RCN

5/28

RCN

5/18

FGS

5/12

SK

5/14

FGS

5/29

RCN

5/18

FGS

5/12

SK

5/14

SK

5/30

MNK

5/18

FGS

5/12

SK

5/14

RCN

5/31

RCN

5/18

FGS

5/12

RCN

5/14

BGR

6/1

SK

5/18

RCN

5/12

RCN

5/15

RCN

6/2

RCN

5/18

FGS

5/13

BGR

5/15

RCN

6/4

RCN

5/19

FGS

5/15

RCN

5/15

RCN

6/5

RCN

5/19

BGR

5/15

SK

5/15

RCN

6/7

RCN

5/19

BGR

5/15

SK

5/15

RCN

6/8

RCN

5/19

RCN

5/15

SK

5/15

SK

6/9

RCN

5/19

RCN

5/16

RCN

5/15

COY

6/10

RCN

5/19

FGS

5/16

RCN

5/15

COY

6/12

SK

5/19

FGS

5/16

RCN

5/15

COY

6/13

RCN

5/19

SK

5/16

RCN

5/15

COY

6/15

RCN

5/19

FGS

5/16

SK

5/15

COY

6/16

RCN

5/20

RCN

5/16

BGR

5/15

COY

6/16

RCN

5/20

FGS

5/17

FX

5/15

COY

6/17

SK

5/20

FGS

5/17

FX

5/15

COY

6/18

RCN

5/20

RCN

5/17

SK

5/16

BGR

6/20

RCN

5/20

RCN

5/18

FX

5/16

BGR

6/20

RCN

5/20

FGS

5/18

RCN

5/16

FGS

6/21

RCN

5/20

SK

5/18

RCN

5/17

FGS

6/22

BGR

5/22

FGS

5/18

RCN

5/17

SK

6/24

SK

5/22

SK

5/19

RCN

5/18

BGR

6/25

RCN

5/23

FGS

5/19

SK

5/19

SK

6/27

RCN

5/23

RCN

5/19

SK

5/21

RCN

6/28

RCN

5/23

FGS

5/20

RCN

5/23

FGS

6/30

SK

5/24

FGS

5/20

RCN

5/23

RCN

7/1

SK

5/24

FGS

5/20

RCN

5/23

FGS

7/2

RCN

5/24

SK

5/21

BGR

5/25

SK

7/3

RCN

5/24

BGR

5/21

SK

5/25

FGS

7/5

RCN

5/25

FGS

5/21

RCN

5/26

RCN

7/7

SK

5/29

RCN

5/22

SK

5/26

MNK

7/8

SK

5/29

SK

5/22

SK

5/27

RCN

7/9

RCN

5/29

FGS

5/22

RCN

5/28

SK

7/11

SK

5/25

FGS

5/23

FX

5/30

RCN

7/11

SK

5/25

RCN

5/23

FX

5/30

FGS

7/12

RCN

5/25

FGS

5/23

SK

5/30

RCN

7/14

BGR

5/25

FGS

5/23

SK

5/31

RCN

5/26

RCN

5/23

SK

5/31

MNK

5/26

FGS

5/23

SK

6/1

SK

5/26

FGS

5/23

RCN

6/2

RCN

5/26

FGS

5/24

FX

6/2

RCN

5/26

FGS

5/24

SK

6/3

FGS

5/26

FGS

5/25

RCN

6/5

COY

5/27

SK

5/25

RCN

6/5

RCN

5/27

FGS

5/25

FX

6/6

FGS

5/27

SK

5/25

FX

6/6

RCN

5/29

FGS

5/25

FX

6/7

BGR

5/29

FGS

5/27

RCN

6/8

SK

5/29

FGS

5/27

MNK

6/8

COY

5/29

FGS

5/28

SK

6/10

RCN

5/30

RCN

5/28

SK

6/12

FGS

5/30

FGS

5/28

RCN

6/13

SK

5/30

RCN

5/28

RCN

6/14

RCN

5/30

RCN

5/28

SK

6/15

FGS

5/30

RCN

5/28

RCN

6/20

FGS

5/30

FGS

5/29

RCN

6/20

BGR

5/30

FGS

5/30

SK

6/21

WSL

5/30

FGS

5/30

RCN

6/22

RCN

5/30

RCN

6/1

RCN

6/25

SK

5/30

SK

6/1

RCN

6/26

BGR

5/31

FGS

6/1

SK

6/28

MNK

5/31

FGS

6/2

RCN

6/28

FGS

5/31

RCN

6/3

SK

6/30

MNK

5/31

FGS

6/3

SK

7/4

RCN

5/31

FGS

6/3

SK

7/4

FGS

5/31
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7/11

FGS
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ATTACHMENT 11
Site - 2006


      Mayfield (%)


   95% CI

Whitman Trap (n = 299)

47.09



40.41 – 54.86
· Mallard (n = 47)


44.45



29.17 – 67.39
· Gadwall (n = 105)

57.46



46.39 – 71.07
· Blue-winged teal (n = 103)
34.02



24.54 – 47.02
Bowdon Trap (n = 152)

65.52



56.41 – 76.06
· Mallard (n = 58)


61.04



46.38 – 80.19
· Gadwall (n = 45)


67.37



51.72 – 87.58
· Blue-winged teal (n = 28)
73.92



56.35 – 96.76
McVille Trap (n = 153)

63.66



54.38 – 74.47
· Mallard (n = 21)


26.69



10.94 – 63.69
· Gadwall (n = 46)


66.55



49.83 – 88.65
· Blue-winged teal (n = 60)
71.87



58.85 – 87.66
Harlow Trap (n = 188)

68.39



59.78 – 78.2
· Mallard (n = 64)  

66.86



51.07 – 87.35
· Gadwall (n = 52)


79.88



66.47 – 95.92
· Blue-winged teal (n = 46)
49.54



34.41 – 71.07
Calio Control (n = 231)

46.46



38.95 – 55.37
· Mallard (n = 46)


39.94



25.84 – 61.40
· Gadwall (n = 69)


39.55



27.80 – 56.06
· Blue-winged teal (n = 58)
62.21



47.76 – 80.87

Leeds Control (n = 258)

52.71



45.63 – 60.87
· Mallard (n = 39)


46.22



29.44 – 73.71
· Gadwall (n = 48)


48.57



33.79 – 69.56
· Blue-winged teal (n = 117)
54.64



44.65 – 66.80
Crary Control (n = 268)

36.20



29.86 – 43.84
· Mallard (n = 88)


19.13



11.83 – 30.74
· Gadwall (n = 64)


47.18



34.20 – 64.90
· Blue-winged teal (n = 91)
48.06



36.91 – 62.47
Courtenay Control (n = 241)
25.44



19.90 – 32.47
· Mallard (n = 69)


20.12



11.91 – 33.72


· Gadwall (n = 71)


20.63



12.40 – 34.08
· Blue-winged teal (n = 72)
35.91



24.81 – 51.78
**Confidence limits for nest success are asymmetrical because they are derived exponentially.  (Klett, A.T., H.F. Duebbert, C.A. Faanes, and K.F. Higgins. 1986. Techniques for studying nest success of ducks in upland habitats in the prairie pothole region. 24 p. U.S. Fish and Wildl. Serv. Resour. Publ.; 158.)

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Nest Fate
	                      Abandoned
	 
	            Destroyed
	      Nonviable
	     Unknown
	 
	Total

	Cause of Failure
	Investigator
	Predator
	Unknown
	Other
	Predator
	Other
	Predator
	Unknown
	Other
	Successful
	nests

	
	
	
	
	
	
	
	
	
	
	
	

	Whitman Trap
	3
	3
	5
	4
	89
	3 - unknown
	-
	-
	-
	202
	309

	Bowdon Trap
	10
	2
	6
	-
	24
	1 – unknown

2 - investigator
	-
	2
	-
	120
	167

	McVille Trap
	5
	2
	5
	-
	26
	-
	-
	-
	-
	120
	158

	Harlow Trap
	12
	5
	2
	-
	25
	2 – unknown
	-
	3
	1
	156
	206

	
	
	
	
	
	
	
	
	
	
	
	

	Calio Control
	12
	4
	8
	-
	64
	6 – unknown

1 - investigator
	-
	-
	3
	155
	253

	Leeds Control
	16
	12
	4
	-
	63
	4 – investigator
	-
	-
	1
	179
	279

	Crary Control
	10
	3
	4
	-
	105
	2 - investigator
	-
	-
	1
	156
	281

	Courtenay Control
	8
	1
	1
	1
	123
	5 – investigator

1 – other
	-
	1
	3
	116
	260


Categorical Explanation:
Abandoned:

· Investigator:  All incidents occurred during egg laying stage.  Same number of eggs present (less than full clutch) in nest bowl on subsequent nest checks and no hen present.

· Predator:  Occurred either during egg laying or incubation.  Some eggs missing from last visit and either no advance in incubation stage or advance in incubation stage less than expected.  
· Unknown:  Occurred either during egg laying or incubation.  No eggs missing from last visit and either no advance in incubation stage or advance in incubation stage less than expected. 

· Other:  Detailed in table.
ATTACHMENT 12 – Nest Fate Summary Table – 2006 – continued
Destroyed:
· Predator:  Evidence present linking destruction of nest to either mammalian or avian predation.

· Other:  Detailed in table.
Nonviable:

· Unknown:  Hen present and incubating eggs that are not advancing in growth stage.

Unknown:  

· Lost:  Previously sampled nest unable to be relocated.

· Terminated:  Permission to nest search revoked by landowner.

Attachment 13.  Number of duck nests detected by species for each 2006 LDWF supported trap and control site.
	 
	Wigeon
	BW Teal
	Gadwall
	GW Teal
	Scaup
	Mallard
	Pintail
	Shoveler
	Total

	
	
	
	
	
	
	
	
	
	

	Whitman Trap
	0
	106
	109
	0
	7
	50
	8
	29
	309

	McVille Trap
	0
	63
	48
	0
	5
	21
	8
	13
	158

	Bowdon Trap
	0
	30
	47
	0
	5
	65
	9
	11
	167

	Harlow Trap
	2
	48
	55
	0
	4
	76
	5
	16
	206

	
	
	
	
	
	
	
	
	
	

	Crary Control
	0
	94
	66
	0
	0
	95
	12
	14
	281

	Leeds Control
	0
	124
	52
	1
	9
	46
	10
	37
	279

	Calio Control
	2
	66
	71
	2
	6
	55
	22
	29
	253

	Courtenay Control
	0
	73
	74
	0
	4
	78
	8
	23
	260

	
	
	
	
	
	
	
	
	
	

	Total
	4
	604
	522
	3
	40
	486
	82
	172
	1913

	
	
	
	
	
	
	
	
	
	

	% Total
	0.2
	31.6
	27.3
	0.2
	2.1
	25.4
	4.3
	9.0
	100.0

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


9 North Dakota Predator Management Sites:


5,861 x 9 ND trap blocks = 52,749 incremental ducks/year








57% survival


10,309 young








36% survival


4,448 young





Figure 3.  Mayfield nest success estimates for each trap and control site – 2006.








ATTACHMENT 12 – Nest Fate Summary Table – 2006








Figure 5.  Location of each Delta Waterfowl trap (n=8) site and control site (n=4) - 2006.  Location of Max McGraw funded trap site (n=1) is presented in red.





Brood Survival





Brood Survival





Renesting





Renesting





Initial Nest Success





Initial Nest Success





47.9% increases to 62.8%


nest success due to renesting


18,086 ducklings





24.1% increases to 42.9%


nest success due to renesting


12,355 ducklings





2,880 pairs


x 47.9% nest success


13,795 ducklings





2,880 pairs


x 24.1% nest success


6,941 ducklings





Trapped – 36 square miles





Non-trapped – 36 square miles





Figure 7.  Mayfield nest success estimates for 2006 evaluated trap and control sites.  
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Figure 6.  Approximate location of each 2006 Saskatchewan Predator Management trap (black) and control site (red).  








Figure 1.  Approximate location of each LDWF supported trap (n=4) and control (n=4) site – 2006. 
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