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Introduction

Efficient and effective habitat conservation and management actions depend on information about distribution, abundance, chronology and use of certain habitats that may be important to waterfowl, particularly as they affect vital rates (e.g., survival).  Additionally, such information also assists in guiding future research to learn more about the ecology of waterfowl and wetland systems, which in turn, improves habitat conservation and management.

The North Platte River Valley (NPRV) has long been recognized in Nebraska as an important wintering area for waterfowl, particularly mallards and Canada geese (Nebraska Game and Parks Commission [NGPC], unpubl. data; Vrtiska and Lyman 2004).  Abundance and distribution of wintering waterfowl along the NPRV has been monitored annually since 1960 via the Mid-Winter Survey (Blohm 1989).

However, the chronology, abundance and distribution of spring migrating waterfowl in the NPRV is unknown.  Given its location between southern wintering areas such as the playa lakes region and northern breeding grounds, a number of spring-staging waterfowl may use resources in the NPRV as well as the South Platte River Valley (SPRV).  Additionally, a segment of the mid-continent population of sandhill cranes also uses the NPRV and SPRV in the spring (Tacha et al. 1992).  Although abundance does not equal that of the central Platte River, few data exist about the movements and distribution of this segment of the population.

Even less is known about waterfowl migration chronology, abundance and distribution in the playas of southwestern Nebraska.  An estimated 17,000 playas occur in southwest Nebraska, primarily in Cheyenne, Deuel and Perkins counties (T. LaGrange, NGPC, unpubl. data).  These playas are similar to those located further south in the high plains of Texas and associated regions (Smith 2003).  Given good to excellent water conditions, playas in this region may support abundant spring migrating waterfowl as in the playa lakes region proper (Smith 2003).

The objective of this project was to monitor waterfowl and sandhill crane migration and obtain preliminary information on migration chronology, abundance, distribution and staging length along the North and South Platte rivers and adjacent areas and the southwest playas.  This information will address information gaps identified by the Playa Lakes Joint Venture (PLJV) and other agencies by identifying priority river stretches and playa complexes for conservation planning purposes.

Methods

To assess waterfowl use and distribution during spring migration, aerial cruise surveys were made along the North Platte River (U.S. Hwy 83 bridge at North Platte, Nebraska, to the Wyoming border), South Platte River (from the Colorado line to U.S. Hwy 83 bridge) and over the southwest playa region in Deuel and Perkins counties. The North and South Platte rivers were subdivided into sections by reliable and identifiable landmarks (e.g., bridges) to ascertain waterfowl distribution and identify important river stretches.

Attempts were made to fly surveys using a high-winged aircraft flying at approximately 30-35 m AGL at 90-100 kmph (90-100 mph) weekly from approximately 1 March – 10 April to obtain chronology information.  Specific starting and ending dates for aerial surveys were adjusted according to weather and migration chronology.  Surveys were begun at approximately 0900 – 1000 to minimize the number of waterfowl that may be field feeding and ended when the entire route had been flown.  The same path and direction were flown on each survey.

Two experienced observers in identifying and counting waterfowl from the air were used to count and record waterfowl observed on both sides of the aircraft.  Counts were enumerated from both observers for each survey and as much of the river channel and adjacent habitats as possible were surveyed.  Because of lack of accessibility to the river and distances involved in the survey, visibility corrections were not attempted. An additional observer obtained latitude and longitude coordinates of waterfowl observed from the right side of the aircraft.  A global positioning system (GPS) interfaced with a laptop computer was used to obtain coordinates.

Data were enumerated and counts of waterfowl were compared among river stretches to assist in identifying areas that appear to concentrate more waterfowl and cranes.  Data were not standardized for length of river segment or width.  For counts of Canada geese along the North Platte River, only the last four survey counts were used to determine means and rank.  Additionally, association between mean counts (last four surveys) of Canada geese and mallards from the 2004 survey and the January Mid-Winter Survey ([MWS] 2000-2004 data) using Spearman’s Rank Correlation (rs; Daniel 1990).  Tests of associations also were conducted between mean counts of all ducks and mallards from the 2004 survey.  An alpha level of 0.10 was used for all tests.

Results

Five surveys of the North Platte River were conducted approximately weekly from 8 March to 8 April. On the 8 March survey, only the Wyoming line to Clear Creek Refuge portion of the North Platte River was flown.  Four surveys of the South Platte River were conducted weekly from 18 March to 8 April. Counts from Lakes McConaughy and Ogallala were made starting on 18 March. Because of extreme drought, only one survey of the southwest playas was conducted on 1 April and only 1 playa with water being used by approximately 50 ducks was observed.  This playa was receiving water from a center pivot irrigation system.

Abundance and Chronology.— Peak counts of Canada geese were on the 8 March survey and decreased steadily as surveys continued (Table 1). Except for the 18 March survey when 10,000 snow and Ross’s geese were counted, Canada geese were the most numerous species of geese observed (Table 1). Sandhill crane numbers peaked in mid to late March (Table 1).

Mallards were the most common duck observed during all surveys except on 1 April and 8 April (Table 1).  Relatively similar numbers of mallards were counted in the first 3 surveys, and then declined (Table 1).  For dabbling duck species other than mallards, gadwall was the most numerous followed by American wigeon, green-winged teal and northern pintail (Table 2).  Migration chronology was similar for gadwall, wigeon and green-winged teal, with numbers peaking in the mid to later surveys (Table 2).  However, pintails were similar to mallards in migration chronology with larger numbers occurring in the earlier surveys.

Scaup were the most numerous diving or sea duck counted, with most being observed on Lake Ogallala (Table 3).  Most diving and sea ducks were observed on Lake Ogallala.  On the North and South Platte river channels, common mergansers were the most common diving or sea duck observed.  Observations of most diving ducks occurred in the later surveys, although common merganser numbers generally declined with each survey (Table 3).

Distribution.—Overall, the North Platte River contained the largest number of Canada geese from the surveyed areas.  The highest mean number of Canada geese along the North Platte River was the Bridgeport – Broadwater segment (Table 4).  The second and third mean highest counts were the Wyoming line – Scottsbluff and Broadwater – Lisco segments, respectively (Table 4).  More specifically, the most important stretch in the Wyoming line – Scottsbluff segment was from Wyoming line – Morrill subsegment.  Compared to the MWS, these 3 segments also were the 3 most important segments of the North Platte River in terms of mean number of Canada geese (Table 4).  There was an association (rs = 0.75; P < 0.1) between rankings of the two surveys.

The Big Springs – Brule segment was the most important segment along the South Platte River for Canada geese followed by the Roscoe – Korty Diversion segment (Table 5). The segments east of the Korty Diversion had lower mean numbers of Canada geese than those segments to the west (Table 5).  There was no association (rs = 0.12; P < 0.1) between survey rankings (Table 5).  During the MWS, the Hershey – Tri-County Diversion had the highest mean number of Canada, whereas during the spring survey, the Big Springs – Brule segment had the highest mean number (Table 5).

There were not consistent numbers of other goose species in any of the surveyed areas.  As expected, there were peaks as migrating geese came through the region.  Two thousand white-fronted geese were counted in the Brule – Ogallala subsegment during the 18 March survey. On the same date, 10,000 snow and Ross’s geese were observed on Lake McConaughy.  If species of geese other than Canada geese were observed, it was in the Broadwater and Roscoe areas.

Generally, the most important segments for mallards along the North Platte River were similar to those for Canada geese.  Mallards were most numerous in the Wyoming line – Scottsbluff segment, followed by the Scottsbluff – Bayard and Bridgeport – Broadwater segments (Table 6).  During the MWS, the Wyoming line – Scottsbluff also held the most mallards, and the Scottsbluff – Bayard and Bridgeport – Broadwater segments also were important (Table 6).  However, while the Lisco – Oshkosh segment was the second most important segment during the MWS, it was only moderately important during the 2004 Survey (Table 6).  Mean counts from the two surveys were correlated (rs = 0.75; P < 0.1).

The most important river segment for mallards along the South Platte River was the Roscoe – Korty Diversion segment, followed by the Big Springs – Brule segment (Table 7).  There was no association (rs = 0.02; P > 0.1) between rankings of the 2004 survey and the MWS.  Major changes in importance were in the Roscoe – Korty Diversion and Sutherland – Hershey segments (Table 7).

Generally, there was little difference in rankings of mean counts of all ducks and mallards in both the North Platte and South Platte rivers (Tables 8 and 9).  Due to the relatively high percentage of mallards observed in all segments, association of mean counts of all ducks and mallards were high for both the North Platte  (rs = 0.90; P < 0.1) and South Platte (rs = 0.81; P > 0.1) rivers.

The upper end of Lake McConaughy and Lake Ogallala were both important in terms of numbers of ducks observed (Table 10).  Indeed, on the 25 March survey, Lake McConaughy held almost 50% of the total ducks observed from all surveyed areas.  Lake Ogallala was important for diving and sea ducks migrating through this region.

River segments that consistently held the most sandhill cranes along the North Platte River were the Oshkosh-Lewellen, Sutherland-Hershey and the Hershey-Tri-County Diversion.  For the South Platte River, the Hershey-Tri-County Diversion was the most consistent segment of river that held cranes.  Finally, Clear Creek Refuge was an important area for cranes.

GPS Coordinates.—Latitude and longitude coordinates were obtained for portions of the survey period.  However, given the initial trial of the unit and computer, numerous problems were encountered that prevented obtaining information across all areas in all surveys.

Discussion

Few or no data exist to compare results of this survey to previous years.  Migration chronology in the NPRV and SPRV appeared similar to that observed in 2004 in the Rainwater Basin (RWB) area of southcentral Nebraska.  Past anecdotal evidence suggested that spring migration in the NPRV and SPRV was typically later than in the RWB.  This did not appear to be the case in 2004.  The migration chronology in terms of change in species composition (i.e., mallards and pintails first, followed by gadwall, wigeon and teal) also was similar to that in the RWB.  The main difference between the RWB and the western region of Nebraska was the number of waterfowl is considerably higher in the RWB.

However, counts of waterfowl and sandhill cranes should be considered conservative as drought conditions in the North and South Platte river drainages and the southwest playa region probably decreased the number waterfowl that stopped during migration in this region.  Indeed, drought conditions prevented waterfowl use of the playa region in Nebraska during the survey period.  With improved water conditions, there would be an anticipated increase in waterfowl abundance.  In particular, the South Platte River consisted of a single channel, rather than several meandering braids that could have provided habitat for migrating waterfowl.

Examining mallard numbers from the first three surveys, which were rather consistent, raises a question of whether the same mallards were present for each survey or if there is a significant turnover of new birds.  Miller et al. (2003) noted that female pintails radio-marked in Texas and New Mexico did not congregate in the RWB in large numbers at any one time.  Perhaps mallards and other ducks have similar migration patterns.  Thus, determining turnover rates would be important to determine the adequate amount of resources needed by waterfowl. 

While the gradual decline in numbers of Canada geese was not unexpected, we did not observe a noticeable peak in migration for mallards or pintails.  Surveys probably were not initiated soon enough to determine a peak, and if migration chronology was similar to that of the RWB, peak migration may have been just prior to the initiation of the first survey.

Visibility corrections were not conducted due to the added cost and difficulty of terrain.  Additionally, while attempts were made to observe all portions of the river, observation of some smaller side channels were missed.  Improvements to counts would be to include visibility corrections.  However, relative numbers of waterfowl and cranes between surveys and river segments are real, and visibility correction would improve accuracy of counts, but not precision.  Standardization of segment lengths also would be a more accurate depiction of waterfowl use, but it is doubtful whether meaningful changes would occur in ranking of segments.

Improvement in the GPS unit would facilitate initial attempts at better understanding associations between locations of waterfowl and cranes and habitat characteristics.  Prior to future surveys, perfecting the GPS and laptop computer interface is necessary to provide specific information on waterfowl and crane locations that would better assist habitat conservation and management actions.

Management Implications

Based on our observations of spring-migrating waterfowl (primarily mallards) during 2004, the most important segments of the North Platte River are the Wyoming line – Scottsbluff, Scottsbluff – Bayard and Bridgeport – Broadwater segments.  Next in importance are the Broadwater – Lisco and Lisco – Oshkosh segments.  For the South Platte River, important segments in terms of waterfowl abundance were the Roscoe – Korty Diversion and the Big Springs – Brule areas.  Secondary in importance were the Hershey – Tri-County Diversion and Paxton – Sutherland segments.

The later surveys provide evidence for abundance and distribution of nesting Canada geese.  Based on mean numbers of Canada geese from this survey and a previous survey (Vrtiska 2003), the portion of the North Platte River upstream from Oshkosh is the most important.  More specifically, the area to the east and west of Broadwater has had the highest number of Canada geese in recent years.

The area from Oshkosh – Lewellen down to the Clear Creek Refuge and the area just west of North Platte to Hershey appear to be the most important areas for sandhill cranes staging in western Nebraska.  This is somewhat different than those areas identified as important to spring-staging waterfowl that tended to be more westerly along both rivers.

Directing habitat conservation and management actions based on certain waterfowl inventories (i.e., MWS) may not be accurate in determining particular segments of the North and South Platte rivers and other areas that may be important to spring-migrating waterfowl.  For example, based on the MWS, the least important segment of the South Platte River for mallards would be considered the Roscoe – Korty Diversion segment.  In complete contrast, our survey indicated that this was the most important stretch for migrating mallards.  Differences in waterfowl abundance and distribution between this survey and the MWS are likely due to hunting pressure and availability of refugia.  During the period of years used to compare the MWS and this survey, hunting seasons were open for both ducks and geese and birds built up in non-hunted areas to avoid hunting pressure.  This may be the case for the disparity in the distribution of mallards in the South Platte River between this survey and the MWS, and certainly is for the Lisco – Oshkosh segment of the North Platte River, which contains the Garden County Refuge.  Thus, surveys conducted outside the hunting season may indicate habitats preferred by waterfowl and where habitat conservation and management actions should be targeted.  However, it should be noted that waterfowl abundance is only one consideration in habitat conservation and management planning.

Comparing results of this survey with those of the MWS also may indicate the need for temporal or spatial refuges on the South Platte River during the hunting season.  Overall abundance of waterfowl using the South Platte River may increase and more evenly distribute waterfowl along the South Platte River. Increased abundance and distribution would provide better overall hunting opportunity in this region.

Future research also should examine riverine, landscape and other habitat features associated with waterfowl abundance.  Understanding why waterfowl select different segments of the North and South Platte rivers would provide additional information to increase efficiency in conservation programs.  Additionally, management practices may be employed that can increase waterfowl and crane use of areas not heavily used at this time.  Repeating this survey under better water conditions also would provide better information about waterfowl and crane abundance and distribution.
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Table 1. Numbers of waterfowl and sandhill cranes counted on aerial surveys of North and South Platte rivers and adjacent areas, spring 2004.

	
	Number Observed

	
	All
	Canada
	All
	
	Sandhill

	Survey Date
	Geese
	Geese
	Ducks
	Mallards
	Cranes

	8 Marcha
	49,642
	49,154
	15,411
	14,278
	2,500

	18 March
	17,907
	5,705
	32,735
	18,625
	150

	25 March
	1,386
	1,182
	48,162
	20,517
	24,594

	1 April
	1,010
	560
	23,396
	6,441
	17,217

	8 April
	467
	427
	17,469
	2,963
	3,220


aOnly includes counts from North Platte River.  South Platte River and other areas (e.g., Lake McConaughy) were not flown.

Table 2.  Counts of dabbling ducks other than mallards from surveys conducted along the North and South Platte rivers and adjacent areas, spring 2004.

	
	Number Observed

	Survey
	
	American
	Green-winged
	Blue-winged
	Northern
	Northern
	Wood

	Date
	Gadwall
	Wigeon
	Teal
	Teal
	Shoveler
	Pintail
	Duck

	8 Marcha
	0
	35
	45
	0
	0
	526
	0

	18 March
	480
	1,081
	1,178
	2
	70
	2,478
	2

	25 March
	7,425
	5,617
	3,167
	2
	3,881
	1,942
	15

	1 April
	7,581
	2,175
	2,580
	27
	810
	157
	0

	8 April
	3,925
	2,136
	2,861
	247
	978
	27
	150


aOnly includes counts from North Platte River.  The South Platte River and other areas (e.g., Lake McConaughy) were not flown.

Table 3.  Counts of diving and sea ducks from surveys conducted along the North and South Platte rivers and adjacent areas, spring 2004.

	
	Number Observed

	Survey
	
	Canvas-
	
	Ring-necked
	
	
	Common

	Date
	Redhead
	back
	Scaup
	Duck
	Goldeneye
	Bufflehead
	Merganser

	8 Marcha
	0
	0
	0
	0
	52
	0
	475

	18 March
	275
	0
	180
	0
	50
	81
	658

	25 March
	0
	0
	4,900
	0
	50
	240
	402

	1 April
	25
	0
	2,000
	50
	0
	132
	263

	8 April
	33
	0
	2,000
	50
	0
	60
	291


aOnly includes counts from North Platte River.  The South Platte River and other areas (e.g., Lake McConaughy) were not flown.

Table 4.  Mean counts of Canada geese and rank of river segments for the North Platte River during 2004 spring survey compared to mean counts (2000-2004) of the January Mid-Winter Survey (MWS).

	
	Survey and Rank

	River Segment
	2004 Surveya
	Rank
	MWS
	Rank

	Wyoming Line – Scottsbluff
	209
	2
	14,453
	2

	Scottsbluff – Bayard
	114
	4
	10,947
	3

	Bayard – Bridgeport
	75
	5
	3,009
	7

	Bridgeport – Broadwater
	1,206
	1
	10,856
	4

	Broadwater – Lisco
	118
	3
	3,024
	6

	Lisco – Oshkosh
	52
	6
	22,481
	1

	Oshkosh – Lewellen
	7
	7
	4,006
	5

	Lewellen – Clear Creek Refuge
	4
	8
	95
	9

	Lake Ogallala – Keystone
	<1.0
	11
	3
	11

	Keystone – Paxton
	1
	10
	44
	10

	Paxton – Tri-County Diversion
	2
	9
	2,237
	8


aExcludes counts from 8 March survey.

Table 5.  Mean counts of Canada geese and rank of river segments for the South Platte River during 2004 spring survey compared to mean counts (2000-2004) of the January Mid-Winter Survey (MWS).

	
	Survey and Rank

	River Segment
	2004 Survey
	Rank
	MWS
	Rank

	Colorado Line - Big Springs
	17
	4
	1,653
	3

	Big Springs – Brule
	60
	1
	36
	7

	Brule – Ogallala
	22
	3
	905
	4

	Ogallala – Roscoe  
	25
	2
	3,129
	2

	Roscoe – Korty Diversion  
	2
	5
	0
	8.5

	Korty Diversion – Paxton
	1
	7
	0
	8.5

	Paxton – Sutherland
	1.3
	6
	118
	5

	Sutherland – Hershey
	0
	9
	115
	6

	Hershey – Tri-County Diversion 
	0.3
	8
	5,649
	1


Table 6.  Mean counts of mallards and rank of river segments for the North Platte River during 2004 spring survey compared to mean counts (2000-2004) of the January Mid-Winter Survey (MWS).

	
	Survey and Rank

	River Segment
	2004 Survey
	Rank
	MWS
	Rank

	Wyoming Line – Scottsbluff
	3,769
	1
	41,105
	1

	Scottsbluff – Bayard
	1,843
	2
	16,474
	3

	Bayard – Bridgeport
	253
	7
	778
	6

	Bridgeport – Broadwater
	847
	3
	5,515
	4

	Broadwater – Lisco
	761
	4
	281
	9

	Lisco – Oshkosh
	360
	5
	17,473
	2

	Oshkosh – Lewellen
	18
	11
	601
	7

	Lewellen – Clear Creek Refuge
	49
	9
	89
	10

	Lake Ogallala – Keystone
	25
	10
	20
	11

	Keystone – Paxton
	127
	8
	359
	8

	Paxton – Tri-County Diversion
	264
	6
	3,845
	5


Table 7.  Mean counts of mallards and rank of river segments for the South Platte River during 2004 spring survey compared to mean counts (2000-2004) of the January Mid-Winter Survey (MWS).

	
	Survey and Rank

	River Segment
	2004 Survey
	Rank
	MWS
	Rank

	CO Line – Big Springs
	151
	5
	1,220
	5

	Big Springs – Brule
	945
	2
	1,460
	4

	Brule – Ogallala
	79
	7
	51
	6

	Ogallala – Roscoe  
	89
	6
	19
	9

	Roscoe – Korty Diversion  
	1,507
	1
	21
	8

	Korty Diversion – Paxton
	77
	8
	38
	7

	Paxton – Sutherland
	438
	4
	1,636
	3

	Sutherland – Hershey
	28
	9
	5,838
	2

	Hershey – TC Diversion
	521
	3
	15,534
	1


Table 8.  Mean counts of all ducks and rank, and mallards and rank and percent mallards of river segments for the North Platte River, Nebraska, during the 2004 spring survey.

	
	Survey, Rank and Percent Mallards

	River Segment
	All

Ducksa
	Rank
	Mallards
	Rank
	% Mallards

	Wyoming Line – Scottsbluff
	4,101
	1
	4,022
	1
	98

	Scottsbluff – Bayard
	1,553
	2
	1,384
	2
	89

	Bayard – Bridgeport
	164
	9
	107
	7
	65

	Bridgeport – Broadwater
	434
	6
	363
	3
	84

	Broadwater – Lisco
	563
	4
	340
	4
	60

	Lisco – Oshkosh
	177
	8
	53
	8
	30

	Oshkosh – Lewellen
	50
	10
	19
	10
	38

	Lewellen – Clear Creek Refuge
	18
	11
	17
	11
	94

	Lake Ogallala – Keystone
	312
	7
	25
	9
	8

	Keystone – Paxton
	505
	5
	127
	6
	25

	Paxton – Tri-County Diversion
	640
	3
	262
	5
	41


Table 9.  Mean counts of all ducks and rank, and mallards and rank and percent mallards of river segments for the South Platte River, Nebraska, during the 2004 spring survey.

	
	Species, Rank and Percent Mallards

	River Segment
	All

Ducksa
	Rank
	Mallards
	Rank
	% Mallards

	CO Line – Big Springs
	244
	6
	151
	5
	62

	Big Springs – Brule
	1,056
	2
	945
	2
	89

	Brule – Ogallala
	179
	9
	79
	7
	44

	Ogallala – Roscoe  
	235
	7
	89
	6
	38

	Roscoe – Korty Diversion  
	1,630
	1
	1,507
	1
	92

	Korty Diversion – Paxton
	186
	8
	77
	8
	41

	Paxton – Sutherland
	581
	4
	438
	4
	75

	Sutherland – Hershey
	450
	5
	28
	9
	6

	Hershey – TC Diversion
	637
	3
	521
	3
	82


Table 10.  Counts of all geese and ducks observed on Lake Ogallala, Lake McConaughy and Clear Creek Refuge in western Nebraska during the 2004 spring survey.

	
	Survey Date

	
	18 March
	25 March
	1 April
	8 April

	Area
	Geese
	Ducks
	Geese
	Ducks
	Geese
	Ducks
	Geese
	Ducks

	Lake Ogallala
	0
	898
	0
	5,375
	0
	2,377
	0
	1,850

	Lake McConaughy
	10,000
	14,032
	50
	22,336
	95
	12,290
	2
	9,268

	Clear Creek Refuge
	221
	207
	439
	435
	424
	394
	439
	393


