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Factors Associated with Duck Use of
Impounded and Natural Wetlands in
Western South Dakota
JANE E. AUSTIN! and DEBORAH A. BUHL

u.s. Geological Survey, Northern Prairie Wildlife Research Center,
8711 37th Street SE, Jamestown, ND 58401

ABSTRACT -- Many wetlands in the northern Great Plains west of the Missouri
River are stock ponds, created by impoundment of natural drainages or excavation
of existing wetlands to provide water for livestock or improve habitat for waterfowl.
We evaluated factors influencing use of wetlands by breeding duck pairs and
broods relative to modification, water regime, size, and hydrological location on
United States Forest Service lands within the Grand River National Grassland in
northern South Dakota (2003 and 2004). Responses for both indicated pairs and
broods were related positively to wet area, total wetland area within 4 km, emergent
edge cover, and shoreline development index, and related negatively to basin cover
(proportion of basin area with emergent cover). Duck responses were higher for instream than for isolated wetlands. Wetland type (water regime and modification)
was a critical factor related to number of indicated pairs and probability of mallard
(Anas platyrhyncos) use in late May. The negative response of indicated pairs to
basin cover in May is associated with the high use of modified semipermanent
wetlands, where wetland morphology and water depths limit emergent cover to the
perimeter. Emergent edge cover was a critical factor for indicated pairs in May and
for probability of use by broods in early July. The influence of wetland size and
proximity to other wetlands was evident in five of eight models for pairs and all
three brood models. The complexity of and variability among our models
demonstrated the seasonal complexities of wetland conditions and waterfowl life
history and habitat needs.
Key words:
Anas acuta, Anas discors, Anas platyrhynchos, habitat use,
impoundment, South Dakota, national grasslands, waterfowl.
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The Badlands and Prairies of the northern Great Plains (Bird Conservation
Region 17; Fig. I) is considered one of 67 areas of continental significance to North
American waterfowl (North American Waterfowl Management Plan 2004). The
region lies west of the Missouri River and is characterized by an arid to semi-arid
landscape of flat to moderately rolling hills intercepted by intermittent streams,
river breaks, and large expanses of prairie, with some areas of buttes and mountains
(Pool and Austin 2006). Breeding population estimates for western Dakotas and
southern Montana for 1986 through 2005 averaged 1,296,427 breeding ducks
(United States Fish and Wildlife Service, unpublished data). Wetland habitat
available for waterfowl, however, can be extremely variable because of high annual,
seasonal, and spatial variability in precipitation. Natural wetland habitats are
primarily riverine pools or palustrine wetlands along intermittent streams that might
be temporarily to semipermanently flooded. To increase water permanency or
depth for livestock watering or waterfowl, a large proportion of wetlands have becn
altered or created, primarily by building dams within intermittent drainages or
excavating existing wetlands. These modified wetlands provide valuable seasonally, semipermanently, or permanently flooded wetland habitat for migrating and
breeding waterfowl. In the region west of the Missouri River, impoundments
accounted for 42% and excav<tted wetlands accounted for 8% of total wetland
numbers (excluding basin-like pools in riverine systems; Rieger et al. 2006). When
those palustrine pools along riverine systems are included, the estimates can be
much higher. In the Little Missouri National Grassland in western North Dakota,
which has long been managed for grazing, 83% of all palustrine wetlands, and 98%
of semi permanently flooded palustrine wetlands, have been so modified (Euliss and
Mushet 2004). The large proportion of modified wetlands therefore has altered
dramatically the characteristics of wetland habitat available to waterfowl in this
reglOn.
The value of modified wetlands for breeding waterfowl in the Badlands and
Prairies has long been the subject of study. Many investigators (Bue et al. 1952,
Lokemoen 1973, Ruwaldt et al. 1979, Rumble and Flake 1983, Svingen and
Anderson 1998) have described the characteristics of impounded wetlands used by
waterfowl.
However, most of these studies have focused on site-specific
characteristics of impounded, semipermanently flooded wetlands, such as water
area, emergent and submergent vegetation, and water clarity. Fewer studies have
considered the value of modified wetlands in the context of other wetland types
and landscape features (Lokemoen 1973, Flake et al. 1977, Mack and Flake 1980),
which would help target development of new wetland projects. One characteristic
feature of the region is the abundance of small (~ 2 ha), often unmodified wetlands
located within drainages of intermittent streams. These wetlands often are
clustered or more regularly spaced along the length of a drainage (e.g., every 0.2 - 0.4
km) like a beaded chain and might be valuable for water-dependent biota, including
ducks, because of their hydrological and spatial connectivity. Unmodified in-stream
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Figure 1. Locations of Grand River National Grassland within Bird Conservation
Arca 17 (shaded counties).

wetlands have not been considered in waterfowl studies in the northern Great
Plains (but see Lokemoen 1973) and might be excluded from regional wetland
summaries (Rieger et al. 2006). Also, the value of seasonally flooded wetlands to
breeding pairs and broods has been examined infrequently in Prairie Badlands
Region (Lokemoen 1973, Naugle et al. 1999) although their value to waterfowl in the
Prairie Pothole Region is well documented (Stewart and Kantrud 1974, Swanson
and Duebbert 1989, Krapu et al. 2006).
Managers planning to protect, restore, or develop wetlands in the northern
Great Plains need reliable information on factors influencing waterfowl use such as
water regime, placement in the landscape, size, and shape. We designed a study to
evaluate duck use of wetlands that were classified as unmodified or modified
(impounded or excavated) and isolated or in-stream (located within 50 m of a
drainage) on a large grassland area in northwestern South Dakota. This area was
selected for study because it was representative of grassland-dominated landscapes in the Badlands and Prairies that are managed for grazing. In addition, the
United States Forest Service (USFS) sought current information about waterfowl
habitat and use relative for planning of grazing management. Our objectives were
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to I) evaluate duck use of different wetland types (seasonal or semipermanent,
modified or unmodified, and isolated or in-stream), and 2) relate numbers of
indicated breeding pairs, or probability of use by breeding pairs or broods, to
wetland and landscape characteristics of palustrine wetlands within the area.
Based on earlier studies in the region and elsewhere, we hypothesized that pair and
brood use would be greater in wetlands that had greater water permanency, more
complex shoreline, greater cover of emergent vegetation, greater proportion of
vegetative cover along wetland edge, and larger size. We discussed results
relative to management and creation of wetlands within the larger landscape for
waterfowl and grazing.

STUDY AREA

Grand River National Grassland (62,726 ha; hereafter Grand River) was located
in Perkins County, northwestern South Dakota, near Lemmon (Fig. 1). The area
was characterized by rolling hills, river breaks, and some badland-type areas and
was dominated by large tracts of contiguous mixed-grass prairie. Blocks of Forest
Service lands were interspersed am,ong other public lands and private landholdings. Landscape characteristics and land use on private lands werc very
similar to those of Forest Service lands except for small areas of cultivated fields,
which were dispersed through the area. The entire national grassland was situated
in the Missouri Plateau ecoregion, an unglaciated topography characterized by
moderately dissected level to rolling plains with isolated sandstone buttes (Bryce
et al. 1998). Wetlands on the federal lands were largely a mix of unmodified
(natural) and modified (stock dams) wetlands; excavated wetlands (dugouts) were
uncommon (Table I; Austin and Buhl 2005). Overall, 30% of wetlands had
temporary, 43% seasonal, and 27% semipermanent water regimes (Cowardin et al.
1979). Palustrine wetlands were dominated by unmodified in-stream seasonal and
temporary wetlands and modified in-stream semipermanent wetlands; overall, 39%
were modified. On federal lands, total density of palustrine wetlands was 0.697
wetlandsll 00 ha, and total area of palustrine wetlands was 156.2 ha. All wetlands
on federal lands were embedded within large grassland tracts.
The area experienced a semi-arid continental climate, with hot, dry summers
(average maximum temperature of 28°C) and very cold winters (average temperature
of -7°C). Precipitation was heaviest in late spring and early summer. This study
coincided with a multi-year drought in the area, starting 2002, when annual
precipitation was 23.7 cm below the long-term average annual precipitation of 44.9
± 9.5 [SD] cm (Lemmon, South Dakota; National Climate Data Center 2004). During
our study, annual precipitation at Lemmon was 39.6 cm in 2003 (5.4 cm below
average) and 28.5 cm in 2004 (16.4 cm below average; National Climate Data Center
2003,2004). In 2003, the area experienced 10 cm precipitation during May but
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Table 1. Numbers and percentage of palustrine wetland basins, by NWI water
regime and modifier, on United States Forest Service lands at Grand River National
Grassland, South Dakota. Percentages indicate percent of wetlands in that regime.
No wetlands were classified as intermittently exposed, or modified by partial
drainage or American beaver (Castor canadensis).
Modified
Total

Unmodified

Impounded

N

N

%

N

Temporary

115

102

88.7

12

lOA

Seasonal

166

132

79.5

24

14.5

10

6.0

Semipermanent

107

0.9

85

79A

21

19.6

All

388

60.6

121

31.2

32

8.2

Watcr regime

235

%

Excavated
N

%

0.9

below-average precipitation during July and August. In 2004, precipitation was
markedly below average during latlt winter and early spring, and most rain (9 cm)
occurred in early July.

MATERIALS and METHODS
GIS development and wetland descriptions
Spatial data from National Wetlands Inventory (NWI), USFS, and other
sources were merged in a GIS by using Map and Image Processing software
(version 7.0; MicroImages, Inc., Lincoln, Nebraska). Other spatial data layers in the
GIS included digital orthophotoquads, ownership (USFS or non-USFS), and roads
and trails (USFS). All wetland data presented here represent only palustrine
wetlands on federally owned national grasslands; wetlands on private, state, or
national park land were excluded. We did not include wetlands classified as
riverine, lacustrine, or permanently flooded palustrine. We defined wetland basins
as wetlands digitized as polygons (nonlinear) in NWI data (distinct from linear
wetlands such as roadside ditches). NWI polygons representing water regimes
(Cowardin et al. 1979) were merged into wetlands by using standard protocol that
had been developed for the Prairie Pothole Region (Cowardin et al. 1995, Johnson
and Higgins 1997), and individual wetlands were labeled with unique identifying
numbers. The most permanent water regime of the merged polygons defined the
wetland. Hereafter, we refer to temporarily, seasonally, and semipermanently
flooded wetlands as temporary, seasonal, and semipermanent wetlands, respec-
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tively. Wetlands were considered modified if the NWI classification indicated it
was impounded (h), excavated (x), or partly drained (d). We detennined wetland
area from the total size of the wetland polygon as detennined from the NWI data,
which were based on aerial imagery from 1979 through 1990. For each wetland, we
also calculated the shoreline development index (SDI; Lind 1974), which is the ratio
of shore length to circumference of a circle of equal area. A SOl of 1.0 indicates a
circular wetland, and larger values indicate a more complex shape.
We assumed that a wetland would be hydrologically influenced by any
drainage (permanent or intennittent stream) within 50 m. We therefore classified
wetlands as isolated if their centroid was greater than 50 m from a linear drainage
and in-stream if their centroid was less than or equal to 50 m of the drainage.
We detennined the total area of seasonal and semipennanent wetlands within
4 km of the centroid of each wetland (this area included wetlands outside the
national grassland). Because of varying size and shape of wetlands, this estimate
might be imprecise, but it does provide an index to wetland area in the proximity of
each wetland. Four kilometers represents the average maximum distance in the
home range of mallard (Anas platyrhyncos) females in prairie pothole habitat
(Dwyer et al. 1979). We ignored temporary
wetlands because we expected many of
,
those wetlands to quickly dry out each spring and thus would be unavailable for
waterfowl.
Importantly, the wetland data were developed from NWI data, which were
based on aerial photographs obtained during 1979 through 1990; hence they did
not include more recent wetland projects, such as those conducted during the
1990's that created or altered some wetlands via impoundment. Therefore, the
results from our study do not fully reflect the more recent wetland restorations or
creations, and wetlands created after about 1990 were not included in surveys or
summaries. Our results are based on wetlands that have been modified for greater
than 10 years.
Study design
In developing the study design, we considered factors of biological relevance, based on infonnation from other studies examining duck use of wetlands in
both the Badlands and Prairies and Prairie Pothole Region. We recognized four
factors that were most likely to influence duck pair or brood use of wetlands and
therefore were key to our sampling design: 1) water regime (seasonal or
semipennanent), 2) modification (unmodified or modified), 3) hydrological location
(within a stream drainage [in-stream] or isolated), and 4) size «0.2 ha, 0.2-2.0 ha, or
2.0-5.0 ha). We refer to the combinations of these four factors as wetland strata.
The use of seasonal wetlands by breeding pairs and brood is well documented
(e.g., Stewart and Kantrud 1974, Swanson and Duebbert 1989, Krapu et al. 2006).
Duck use of semipennanent wetlands has been documented in many studies,
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although in the western Dakotas most studies have focused solely on semipennanent wetlands, largely because they are most likely to retain water throughout the
breeding season. Similarly, pond size has a strong positive effect on duck numbers
and probability of use (e.g., Lokemoen 1973, Kaminski and Weller 1992, Cowardin
et al. 1995). Modification and hydrological location were specific issues of interest
to our study because of management implications for wetland creation and
restoration as well as grazing management.
We also included in our design other factors that have been shown to
influence duck use of wetlands during the breeding season (see review by
Kaminski and Weller 1992). Within wetlands, cover of emergent vegetation often
has been shown to be a critical influence on duck use, with greatest duck use when
the ratio of open water to emergent cover is 50:50 (e.g., Weller and Fredrickson
1974, Lokemoen 1973, Flake et al. 1977, Murkin et al. 1997). Duck use also often is
related positively to shoreline length or complexity (Roberson 1977, Leschisin et al.
1992, Svingen and Anderson 1998, Brown et al. 1996). Water conductivity
influences wetland function, including the communities and productivity of
submergent vegetation and aquatic invertebrates (Swanson and Duebbert 1989,
Euliss and Mushet 2004), which in tum influences food resources and hence
attractiveness of wetlands to waterfowl. Most duck species in the region are
dabbling ducks that nest on uplands in close proximity to water; hence condition
of upland cover around individual wetlands might serve as a factor attracting
nesting pairs. Finally, from a landscape perspective, availability of a diversity of
wetlands can be critical in fulfilling physiological and behavior requirements of
ducks over the course of the breeding season (Kaminski and Weller 1992). One
reflection of this aspect, wetland densities or total wetland area in the landscape
around a wetland, has been shown to influence waterfowl use (Lokemoen 1973,
Brown and Dinsmore 1986, Fairbairn and Dinsmore 2001, Naugle et al. 2001). We
recognize that other factors, such as water depth, submerged aquatic vegetation,
and abundance of macro invertebrates also can influence duck use, but were unable
to address these factors due to logistical constraints.
We randomly selected 60 palustrine wetlands for sampling each year. All
wetlands were within extensive grassland tracts and were not bordered by
cultivated lands. There was only one unmodified semipennanent wetland available
(Table 1), so this wetland and stratum was dropped from the study. The single
larger basin (8.6 ha) in the study area was excluded because it was not
representative of the wetland population. We anticipated wetlands would become
dry during the season, and we wanted to maintain 60 wet wetlands during each of
the five surveys as an adequate sample for ducks. Therefore, we set up a system
to replace with alternates any wetlands that were dry when first visited in early
May (Survey One), or that went dry by Survey Three (mid-June) or Survey Four
(late June-early July). If a wetland was dry when visited during the first survey, it
was replaced immediately with the next alternate wetland on the list (selected and

8

The Prairie Naturalist 41(112): March/June 2009

listed in random order) of the same stratum (regime-modification-isolation-size
classification). If an alternate wetland matching that specific stratum was not
available, then the next alternate wetland available for the next group up (e.g.,
different size class) was selected as the replacement. Wet wetlands surveyed in
Survey One also were surveyed in Survey Two, regardless of water condition in
that survey, so that we would use the same wetlands to determine numbers of
breeding pairs (see below). Similarly, wet wetlands surveyed in Survey Four were
surveyed in Survey Five, regardless of water condition in that survey, so that we
had the same wetlands for early and late broods.
Field procedures

Field observers conducted surveys on selected wetlands at Grand River during
2003 and 2004 to determine wetland characteristics and waterfowl use. Five surveys
were conducted between the first week of May and 1 August. The first two surveys
(May) were intended to record indicated breeding pairs, the third survey (mid-June)
to record late-breeding birds and earliest broods, and the final two surveys (July) to
record later broods.
At each wet wetland and ~urvey, observers recorded wetland characteristics,
birds observed, and the location of the wetland by using a geographic positioning
system receiver to verify wetland identification. Wetland data included percent full
(visually estimated based on surface area and imagery from digital orthophotoquads);
percent emergent cover of entire wetland (basin cover; 0%, 1-10%, 11-66%, and >66%);
percent of shoreline edge with emergent cover (emergent edge cover; nearest 10%);
water conductivity (1-3999 Ils/cm; Hanna Instruments, Inc., Model Hl991301); and
average height of upland vegetation within 200 m of the wetland edge (low [<4 cm],
moderate [4-10 cm], and high [> 10 cm]), indicative of nesting cover available. Ranked
measures of vegetation were those used by the USFS for monitoring (United States
Forest Service 2003).
Birds on each wetland were observed first at a distance with binoculars or spotting
scope and again from the wetland edge. Observers walked the perimeter of larger
wetlands to flush birds from emergent vegetation; during the brood-rearing period they
walked the perimeter of each wetland. Observers recorded numbers and social groups of
waterfowl (Dzubin 1969), number of waterfowl broods, and brood size and age (Gollop
and Marshall 1954). Surveys were conducted throughout the day, but observers avoided
surveys on large marshes before 0900 hr or after 1700 hr. Surveys were not conducted
during periods with strong wind (>30 - 40 km/h) or moderate to heavy rain. We do not
think visibility negatively affected our counts of pairs and broods because of the small
size and minimal shoreline complexity of the wetlands, low density and coverage of
emergent vegetation, and the techniques used (observations from good vantage points,
and walking the wetland perimeter). However, we recognize that at least a few broods
likely escaped detection entirely and, hence, we might have underestimated brood use.
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Data analysis

We examined the relationship of 10 explanatory variables with the number of
indicated breeding pairs (all species combined) and the probability of wetland use
by pairs (individual species), or by broods (all species combined), by using
generalized linear models (Myers et al. 2002; generalized linear models procedure
[PROC GENMOD], SAS Institute 2004). We computed the number of indicated
pairs for each wetland based on the number of ducks and size of groups observed,
following the criteria of Dzubin (1969). For May (surveys One and Two), we used
negative binomial regression models (Allison 1999, Pedan 2001) to model the
relationship of the explanatory variables with the number of indicated pairs of all
species combined. Negative binomial regression is a generalized form of Poisson
regression (Allison 1999). We used logistic regression models (SAS Institute, Inc.
1995, Allison 1999, Hosmer and Lemeshow 2000) to separately model probability of
wctland use by mallard, gadwall (Anas strepera), and blue-winged teal (Anas
discars) pairs in Surveys One and Two. Logistic regression models were used for
analyses of individual species, rather than negative binomial regression models,
because most counts, by species, ,were either 0 or 1 with very few counts larger
than 1. We also used logistic regression models to model probability of wetland
usc by broods for mid-June (Survey Three) and July (Surveys Four and Five). As
an exploratory method, we used backwards elimination (SAS Institute, Inc. 1995,
Hosmer and Lemeshow 2000) to determine which explanatory variables had a
significant relationship with the response variable (number of indicated pairs or
probability of wetland use), with the significance level set at 0.05. The following
explanatory variables were considered: 1) year, 2) wetland type (unmodified
seasonal, modified seasonal, and modified semipermanent wetland), 3) hydrological
location, 4) wet area (wetland area [ha] x percent full), 5) total wetland area within 4
km of the wetland, 6) SDI, 7) emergent edge cover, 8) water conductivity, 9) numeric
score for basin cover, and 10) numeric score for average upland cover. Although
basin cover was recorded as a rank (0 = 0%, 1 = 1-10%,2 = 11-66%, and 3 = 67100%), we converted this variable to a numeric by replacing each rank with the
midpoint of the percentages covered by the rank (0, 5.5, 38.5, and 83.5). Average
height of upland cover was also recorded as a rank (L, M, or H), but level H was an
open-ended level so midpoints could not be computed. So, for this variable we
treated the ranks as a simple numeric value (L = 1, M = 2, and H = 3).
We did not include interaction terms in the models, nor did we include any
quadratic effects. We computed Hosmer and Lemeshow's (2000) goodness-of-fit
tests for the final logistic regression models. We computed least squares means
(LSMEANS) for all categorical explanatory variables included in the final models.
We constructed plots to graphically show the relationships of significant
continuous explanatory variables with the response variable (number of indicated
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pairs or probability of use), while holding other continuous variables constant at
their median values and averaging across levels of the categorical variables.
For some models (mainly the brood data), there were "zero cells" present in
the data, which cause convergence problems in logistic regression models (Allison
1999, Hosmer and Lemeshow 2000). "Zero cells" means that for some of the
categorical variables, wetlands within a given category were either all used or all
not used. For example, no wetlands with basin cover greater than 66% were used
by ducks in either Survey One or Two, and isolated wetlands were never used by
broods. One way of eliminating the "zero cell" problem is to treat categorical
variables as numeric. This method worked for basin cover and average upland
cover where both variables had some "zero cells," were ordinal variables, and could
easily be converted to numeric. Two other variables that had "zero cells" were
hydrological location and wetland type. To eliminate the "zero cell" problem with
these two variables, we excluded observations for the category with the "zero
cells" from the analysis. For example, isolated wetlands were not used by broods,
so isolated wetlands were dropped from the analysis and hydrological location was
not included as a possible explanatory variable in the model. For the category with
the "zero cell," the response can be predicted perfectly and there is no reason to
include these observations in th~ model. Therefore, the resulting model from the
backwards elimination will be the "best" model for predicting use of wetlands for
the remaining categories.
Conductivity data were missing for a number of observations due to
temporary malfunction of the instrument. There usually were six or fewer
observations per survey that had missing values, so any observation with
conductivity missing was excluded from the analysis. One exception to this was
Survey Four of 2003, where 43% of observations lacked conductivity data due to
instrument malfunction. Instead of excluding that many observations, conductivity
was excluded as a potential explanatory variable for Survey Four.

RESULTS

We surveyed a total of 128 wetlands at Grand River in 2003 (37 unmodified
and 91 modified), 99 wetlands in 2004 (38 unmodified and 61 modified). We
recorded duck and wetland data for 45 to 61 wet wetlands in each survey.
Water conditions at Grand River were poor in both years. In 2003, 20% of
seasonal wetlands and 17% of semipermanent wetlands visited during early May
(Survey I) were dry; by late July (Survey 5), 62% of all seasonal wetlands and 51 %
of all semipermanent wetlands that had been visited during the course of the year
were dry. In 2004, 28% of seasonal wetlands and 27% of semipermanent wetlands
visited in early May were dry; by late July, 58% of all seasonal wetlands and 47%
of all semipermanent wetlands visited were dry.
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We observed 12 duck species on surveyed wetlands: mallard, gadwall, bluewinged teal, northern shoveler (Anas clypeata), northern pintail (Anas acuta),
American wigeon (Anas americana), green-winged teal (Anas crecca), canvasback
(Aythya valisineria), ruddy duck (Oxyura jamaicensis), hooded merganser
(Lophodytes cllcullatus), ring-necked duck (Aythya collaris), and lesser scaup
(Aythya a/finis). Mallard, blue-winged teal, and gadwall were the most commonly
observed species. Peak numbers of indicated pairs observed were 94 pairs in 2003
and 121 pairs in 2004. Numerically, ducks were observed most commonly on
semipermanent wetlands as expected, reflecting the larger size and greater water
permanence of these wetlands. Overall, we consistently observed the largest
proportion of indicated pairs in May on modified semipermanent wetlands (77%
and 81 % in early and late May, 2003, respectively; 60% and 66% in early and late
May, 2004).
Total number of broods was highest in late July. During late July 2003,
gadwall (48%) and mallard (21 %) broods were observed most commonly, with fewer
broods of American wigeon (12%), blue-winged teal (12%), northern pintail (5%),
and northern shoveler (2%). In late July 2004, gadwall (47%) and blue-winged teal
(27%) broods were observed most commonly, with fewer broods of northern pintail
(9%), mallard (7%), northern sho~ler (7%), and American wigeon (4%). Broods
were observed most often on modified in-stream semipermanent wetlands, as
anticipated, but they also were observed on other wetland strata, particularly those
located in-stream. Broods were never observed on isolated wetlands.
We examined correlations among explanatory variables. The explanatory
variables that showed the highest correlations were wetland area and SOl (Pearson
correlation coefficient = 0.503-0.71 0 across the 5 surveys). The second strongest
correlation was between basin cover and emergent edge (Kendall's tau correlation
coefficients = 0.284-0.494). No other correlation was consistently greater than 0.25
across the surveys. However, during the last 2 surveys, emergent edge was
correlated with basin cover (0.494 and 0.403) and average upland cover (0.266 and
0.289), which was likely indicative of a combination of grazing influences, basin
morphology, and wetland productivity.
Relating duck abundance or use to landscape and wetland variables
Number of indicated pairs. The models for the number of indicated pairs
varied between early (Survey I) and late May (Survey 2) (Table 2). Wetland type,
hydrological location, and basin cover were variables included for both May
surveys. During early May, estimated number of indicated pairs differed among
wetland types and was lowest for unmodified seasonal wetlands, intermediate for
modified seasonal wetlands, and highest for modified semipermanent wetlands
(Table 3). During late May, estimated number of indicated pairs was again lowest
on unmodified seasonal wetlands but did not differ between modified seasonal and

Table 2. Response variables, sample sizes, and explanatory variables included in final models for number of or use by
indicated pairs for Grand River National Grassland (2003 and 2004) during Surveys One (early May) and Two (late May). N
indicates sample size (number of wetlands). Plus or minus sign in parenthesis indicates direction of relationship with
response variable; see associated figures for graphical representation.
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Total wetland area witi'lin 4 km (+)
Shoreline Development Index (+)
Emergent Edge cover (+)
Basin cover (~)
Wetland type (Unmod-seasonal < Mod-seasonal = Mod-semipermanent)
Hydrological location (Isolated < In-stream)
Wet area (+)
Basin cover (~)
Year (2003 < 2004)
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Table 3. Differences in duck responses among wetland types. Only those response variables and survey periods that had
wetland type as a critical explanatory variable in the model are presented. LSM = least squares means, LCI = lower
confidence interval, UCI = upper confidence interval. Least squares means in the same row sharing the same letter do not
differ statistically (P > 0.05).
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modified semipennanent wetlands. For both May surveys, estimated number of
indicated pairs was higher for in-stream wetlands than for isolated wetlands (Table
4) and decreased as basin cover increased (Fig. 2A). The metric representing water
conditions included in the models differed between surveys. In early May,
estimated number of indicated pairs was related positively to total wetland area
within 4 km (Fig. 2B), whereas in late May, the estimated number was related
positively to wet area of the wetland (Fig. 2C). Pair numbers were related positively
to emergent edge cover (Fig. 2D) and SDI only in early May (Fig. 2E).
Probability of use by indicated pairs by species. The models for wetland use
by mallard, gadwall, and blue-winged teal pairs varied with survey and species
(Table 2). Probability of mallard use was higher in 2004 than 2003 for both early
May (2003: LSMEANS = 0.101, Lei = 0.038, uel = 0.240; 2004: LSMEANS = 0.279,
LeI = 0.139, uel = 0.481) and late May (2003: LSMEANS = 0.167, Lei = 0.078, uel
= 0.322; 2004: LSMEANS = 0.417, Lei = 0.268, uel = 0.583). In early May, mallard
use was higher on in-stream than isolated wetlands (Table 4), and was related
positively to SDI (Fig. 3A). In late May, mallard use was similar on unmodified and
modified seasonal wetlands but higher on modified semipennanent wetlands (Table
3). Wetland use by mallard pairs in both early and late May was related negatively
to basin cover (Fig. 3B), and the ~me pattern was found for use by gadwall pairs
(Fig. 3B). Wetland use by gadwall pairs during early May was related positively to
SDI (Fig. 3A) and emergent edge cover (Fig. 3C). In late May, gadwall use was
related positively to wet area (Fig. 3D) and also influenced by wetland type.
Gadwall use was similar between unmodified and modified seasonal wetlands, and
bctwecn unmodified seasonal and modified semipennanent wetlands, but use was

Table 4. Differences in duck responses between isolated and in-stream wetlands.
Only those response variables and survey periods that had hydrological location
in the model as a critical explanatory variable are presented. LSM = least squares
means, Lei = lower confidence interval, uel = upper confidence interval. Duck
response was consistently lower (P < 0.05) on isolated wetlands than on in-stream
wctlands.
Isolated
Response
Estimated no. indicated pairs,
all species

Probability of use, bluewinged teal

LeI

uel

LSM

LeI

UeI

0.237
0.376

0.101
0.158

0.556
0.896

1.007
1.326

0.737
0.960

1.377
1.832

0.087

0.023

0.278

0.313

0.189

0.470

0.011
0.062

0.001
0.008

0.145
0.342

0.159
0.275

0.081
0.177

0.287
0.401

Survey

LSM

I
2

Probability of use, mallard
I

2

In-stream
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Figure 2. Trends in number of indicated pairs (all species combined) relative to A)
percent basin cover, B) total wetland area within 4 km, C) wet area, 0) percent
emergent edge cover, and E) shoreline development index (SOl) at Grand River
National Grassland during Surveys One (early May) and Two (late May) 2003 and
2004.
higher on modified semipermanent than on modified seasonal wetlands (Table 2).
For blue-winged teal pairs, probability of use during both surveys was higher for
in-stream than isolated wetlands (Table 4). In early May, use by blue-winged teal
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pairs also was related positively to SDl (Fig. 3A) and total wetland area within 4 km
(Fig. 3E); use was similar between unmodified and modified seasonal but lower
than on modified semipermanent wetlands (Table 2). In late May, probability of
blue-winged teal use was related positively to wet area (Fig. 3D) but related
negatively to basin cover (Fig. 3B). All final models for probability of use by pairs
for each species fit well (all X2 < 8.44, 8 df, P > 0.39).
Probability of use by broods. The models for wetland use by broods (all
species combined) varied with survey (Table 5). No broods were found on isolated
wetlands in any survey, and none were found on unmodified seasonal wetlands in
early July. Therefore, for mid-June (Survey 3) and late July (Survey 5), the first part
of the model for predicting the probability of use is: if wetlands were isolated, the
probability of use was zero. Then, for in-stream wetlands, the probability of brood
use increased with wet area during mid-June and late July (Fig. 4A), and was higher
in late July 2003 (LSMEANS = 0.430, LCI = 0.281, UCI = 0.593) than in the same
period in 2004 (LSMEANS = 0.197, LCI = 0.093, UCI = 0.370). For early July, the
first part of the model is: if the wetland is isolated or unmodified, the probability of
use is zero. In the final model for modified in-stream wetlands, the probability of
use increased as total area of wetlands within 4 km (Fig. 4B) , SDl (Fig. 4C), and
emergent edge cover (Fig. 4D) i~creased (Fig. 4); use did not differ between
modified seasonal and modified semipermanent wetlands (P > 0.05). All final
models fit reasonably well (all X2 < 11.62, 8 df, P > 0.17).

DISCUSSION
Factors influencing wetland use by breeding pairs or broods varied across
the breeding season. However, our models showed consistent relationships of
duck numbers or probability of use across surveys and species for variables and
largely supported our original hypotheses.
Many wetlands in the region have been modified or created for the benefit of
livestock or waterfowl, largely by impoundment, and their numbers likely have
increased substantially the region's waterfowl populations. Impoundment or
excavation of wetlands often results in greater water permanency, which in tum
supports better development of aquatic vegetation and macroinvertebrates critical
to waterfowl in both seasonal and semipermanent wetlands. Hence, modified
wetlands should provide better quality duck habitat particularly during the dry
conditions we encountered. As anticipated, duck use was often highest in
modified semipermanent wetlands and lowest in unmodified seasonal wetlands.
Wetland type also occurred as critical for brood use, although only in early July,
when we found broods only on modified wetlands. However, in some situations
~ detected no differences among wetland types (mallard and gadwall pairs in early
lay, blue-winged teal pairs in late May, broods in mid-June or late July), or no
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Figure 3. Trends in probability of use for individual duck species relative to A)
shoreline development index (SDI), B) percent basin cover, C) percent emergent
edge cover, D) wet area, and E) total wetland area within 4 km at Grand River
National Grassland during Surveys One (early May) and Two (late May), 2003 and
2004.
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Figure 4. Trends in probability of broods (all species combined) occurring on a
wetland basin relative to A) wet area, B) total wetland area within 4 km, C)
shoreline development index (SOT), and 0) percent emergent edge cover at Grand
River National Grasslands during Survey Three (mid-June), Survey Four (early
July), and Survey Five (late July), 2003 and 2004.

difference between modified seasonal and modified semipermanent wetlands (total
indicated pairs in late May). Our study occurred during an extended drought,
which likely resulted in lower use of unmodified seasonal wetlands by pairs
because many were dry or too briefly flooded to provide quality habitat for
waterfowl. Lokemoen (1973) reported 12% of breeding pairs occurred on natural
(unmodified) wetlands in the southern district of the Little Missouri National
Grassland during 1967 through 1970, which was a period of average to above
average preCipitation. In comparison, we observed <10% of breeding pairs on
unmodified wetlands at Grand River during two dry years.
Hydrological location of wetlands also was a critical factor for use by
waterfowl in this semi-arid region, as demonstrated by greater use of in-stream than
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Table 5. Explanatory variables and sample sizes in final models explaining
probability of brood use (all species combined) at Grand River National Grassland
during Surveys Three (mid-June), Four (early July), and Five (late July) in 2003 and
2004. Plus or minus sign indicates direction of relationship with response variable.
Survey

N

Subset of data used in model

3

97

In-stream wetlands only

Wet area (+)

4

69

In-stream and modified wetlands only

Total basin area within 4 km (+)

Explanatory variables in final model

Shoreline Development Index (+)
Emergent edge cover (+)
5

92

In-stream wetlands only

Year (2003 > 2004)
Wet area (+)

isolated wetlands in five of eight models for breeding pairs, and the restriction of
all brood observations to in-stream wetlands. Use of isolated wetlands was low
regardless of water regime, particularly later in the year as many isolated seasonal
wetlands dried out. Very few isolated wetlands are available at Grand River
regardless of water conditions. Both naturally occurring and impounded palustrine
wetlands located along intermittent streams often are clustered or regularly spaced
along the length of a drainage (e.g., every 0.2 to 0.4 km) like a beaded chain. These
in-stream wetlands are valuable for water-dependent biota because of their
hydrological and spatial connectivity. Periodic flood events contribute to recolonization by plants and aquatic invertebrates, and minnows (Dodds et al. 2004)
and can flush accumulated nutrients and salts through the wetlands. Small,
interconnected in-stream wetlands might be critical to pre-nesting waterfowl
because they provide isolation for breeding pairs (Anderson and Titman 1992) and
to nesting hens because their distribution would provide access to large areas of
upland nesting habitat. During brood-rearing, in-stream wetlands probably provide
valuable corridors for brood movements as they move to more permanent waters.
Lokemoen (1973) reported 10% of observed broods were on creek pools (in-stream,
unmodified wetlands) in the southern district of the Little Missouri National
Grassland during 1967 through 1970, a period of good water conditions, which was
higher than we found at Grand River (7% of all broods observations in 2003 and 2%
in 2004).
Basin cover was a critical factor influencing wetland use by breeding pairs (seven
of eight models) but was not critical in brood models. We consistently found that
basin cover was related negatively to breeding pairs, with the greatest duck use on
wetlands where basin cover was less than or equal to 10%. This relationship seems to
be driven by other factors, primarily water regime and wetland size. The preponderance
of duck use was in modified semipermanent wetlands, where emergent vegetation is
often limited by water d~pths and wetland morphology along the wetland periphery.
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Size was also a confounding factor with basin cover. First, median sizes of wetlands
used by pairs (0.19 ha) was nearly twice the size of all sampled wetlands (0.10 ha).
Second, the difference in median size of used and unused wetlands was markedly
greater for wetlands that had II through 66% basin cover (0.60 vs. 0.08 ha,
respectively) than for wetlands with 1 to \0% basin cover (0.18 vs. 0.08 ha,
respectively). Also, very few wetlands had basin cover greater than 66%, most of
these were small seasonal wetlands having wide bands of emergent vegetation along
the wetland edge, and only two were used by pairs. The pattem for brood use was less
marked: wetlands that had II to 66% basin cover (1.64 vs. 0.07 ha for used and unused
basins, respectively) than for wetlands with 1 to 10% basin cover (1.24 vs. 0.09 ha,
respectively). Given these characteristics and observers' efforts to walk the wetland
perimeter to flush birds from edge vegetation, we do not think this response was
influenced by visibility. Although greater basin cover and "hemi-marsh" conditions
are often cited as the ideal for breeding dabbling ducks, apparent preferences vary
among species (Lokemoen 1973, Flake et al. 1977, Roberson 1977, Mack and Flake
1980). Variable results among studies indicate that the value of basin cover on
impoundments, at least, varies among species and interacts with other factors such as
wetland size and morphometry, water level dynamics, and food resources. Basin cover
would be more appropriate as an inciicator of habitat quality where basin morphometry
is gentle enough to allow development of emergent vegetation across greater than 10%
of the wetland.
Emergent cover has been a critical factor influencing duck numbers or use of
natural and modified wetlands in the western Dakotas in other studies (Lokemoen
1973, Flake et al. 1977, Roberson 1977, Rumble and Flake 1983) but had a weak
showing in our study. Waterfowl numbers and probability of use were related
positively to emergent edge cover, as anticipated, but this parameter occurred in
only two models for indicated pairs and for one brood model. Moreover, the
response curve in the brood model (Fig. 4) suggested only moderate differences in
brood use between low and high levels of emergent edge. Emergent cover
provides escape cover, shelter from extreme temperatures, and substrate for aquatic
invertebrates, and is valuable to minimize shoreline erosion. We suspect our weak
results for this factor is complicated by differences in how observers estimated
emergent edge cover. In 2003, percent emergent edge cover increased with season,
suggesting observer bias related to vegetative growth, whereas in 2004, when
observers were better trained to avoid such bias, emergent edge cover was highest
during May surveys. In 2004, we determined emergent edge cover to be
consistently lowest on modified semipermanent wetlands. This pattern suggested
a confounding interaction between emergent cover and wetland type and might be
due to basin morphology (steeper slopes along downstream side limiting plant
growth) or cattle use patterns.
Many studies have demonstrated that duck numbers and probability of use
increases with pond size or water area (e.g., Lokemoen 1973, Flake et al. 1977,
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Cowardin et al. 1995, Svingen and Anderson 1998, our study). Larger wetlands
also are more likely to have a more diverse waterfowl community (Naugle et
al. 1999). Earlier stock-pond studies often recommended creating or focusing
on wetlands greater than 1 ha for waterfowl. Our results indicated that smaller
wetlands also were critical to breeding pairs. In late May, when wet area was a
critical factor in all models for breeding pairs except the mallard, average sizes
of wetlands used by ducks at Grand River were 0.77 (2003) and 0.71 ha (2004).
These wetland sizes are closer to the recommendations of Lokemoen (1973) for
0.6-ha stock ponds as the most suitable habitat for waterfowl in western North
Dakota. Larger wetlands, however, are critical during brood-rearing. Average
sizes of wetlands used by broods at Grand River during the three brood surveys
in 2003 and 2004 were 0.72 to 2.23 ha, and the median size of wetlands used by
broods was 0.96 ha.
Greater shoreline complexity, as represented by SOl, provides more complex
shoreline edge to enhance habitat diversity and availability of foraging habitat, loafing sites, and escape cover. It also can provide greater visual isolation among pairs
or broods and hence might allow greater duck densities on the same wetland area.
Shoreline complexity was critical to breeding pairs (five of eight models), particu• likely to be establishing territories or in early
larly in early May when pairs are
nesting efforts, and also to broods during early July, when emergent edge cover
also was critical. One might expect duck response to SDI to be confounded with
hydrological location, as one would expect that in-stream basins would have higher
SOl values because they are located along a drainage and would be more likely to
be elongated or have multiple arms rather than a simple round shape as expected
for isolated wetlands. However, we discerned no patterns of SOl values relative
to basin modification or hydrological location within wetland regimes. Most instream wetlands in Grand River are located in a single drainage and hence are most
likely to be simple in shape. Only 9% of all basins at Grand River, and 8 to 10%
of surveyed basins, have more than one incoming drainage, and these tended to be
larger basins (x = 1.08 ± 0.05 [SE] ha) with higher SOl values (1.6 ± 0.1).
Beyond the individual wetland, wetland complexes and proximity to other
wetlands are critical factors in meeting the needs of breeding waterfowl (Kaminski
and Weller 1992). Studies generally have shown a positive relationship between
duck or brood use and wetland proximity or density (Lokemoen 1973, Flake et al.
1977, Mack and Flake 1980), although some studies suggested that the mallard is
more likely to use isolated ponds (Lokemoen 1973, Roberson 1977, Mack and Flake
1980). Wetlands with greater wetland area nearby would provide more breeding
space and isolation, more readily provide access from nest to water, and be more
likely to contain a diversity of wetland habitats with suitable water and foraging
resources for pairs and broods than those having a small wetland area nearby. Our
measure of wetland proximity (total area of seasonal and semipermanent wetlands
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within 4 km) was limited to the use of wetland size data derived from GIS, and did
not take into account water conditions in each wetland; we did not have the
resources to directly measure water conditions at this larger scale. Nevertheless,
this imperfect variable proved to be critical to abundance of total breeding pairs
and use by blue-winged teal pairs in early May and use by broods in early July. A
more comprehensive understanding of the role and use of wetland proximity in this
semi-arid landscape should be developed through long-term studies that cover wet
and dry years, and through radio-telemetry studies of breeding hens. Movements
of breeding pairs and broods among wetlands are largely unknown for western
landscapes such as Grand River, where in-stream and modified wetlands predominate and less than 30% of the wetlands are semipermanent wetlands. Moreover,
information from such a study would be valuable in understanding the role of
wetlands or pools along intermittent streams and their juxtaposition relative to the
larger, modified semipermanent wetlands that are obviously key to brood-rearing in
this area.
The complexity of and variability among our models demonstrated the
seasonal complexities of wetland conditions and waterfowl life history and habitat
needs in this semi-arid landscape. Breeding pairs and broods used a variety of
wetland types despite dry conditiorM> experienced at Grand River during our study.
Modified semipermanent wetlands, and wetlands located along intermittent
streams, clearly were critical to both breeding pairs and broods. Impounded
wetlands were the key wetland type supporting breeding waterfowl in this semiarid area across wet and dry years, and might become more critical as climate warms
and dry conditions occur more frequently (Johnson et al. 2005). However,
unmodified seasonal wetlands also are used by waterfowl and are critical parts of
the ecosystem for a range of species (Dodds et al. 2004, Euliss and Mushet 2004).
Studies of waterfowl abundance and habitat use such as ours do not address
productivity, a critical aspect of waterfowl conservation. The large intact
grasslands of the Badlands and Prairies are thought to have higher nest success
rates than the more fragmented grasslands of the Prairie Pothole Region (Pool and
Austin 2006). The study by Ball et al. (1995) often used to support this perspective
was conducted in extensive grasslands of north-central Montana; their landscape
and wetlands, however, were more similar to the Prairie Pothole Region than found
in most of the western Dakotas and elsewhere in the Badlands and Prairies. More
extensive, long-term studies that assess nest success, pair:brood ratios, and hen
and brood survival rates are needed to address the value of this region for
waterfowl production.
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Third Report of the North Dakota
Bird Records Committee: 2004-2005
DAN SVINGEN 1 and RON E. MARTIN

U.S.D.A. Forest Service, Dakota Prairie Grasslands,
240 W. Century Ave., Bismarck, ND 58503 (DS)
16900 125th St. SE, Sawyer, ND 58781 (REM)

ABSTRACT -- Since 1979, North Dakota's bird records committee has collected,
evaluated, and archived documentations of rare bird occurrences in the state. In
2004 and 2005, this committee resolved 189 rare bird records. On the basis ofthese
record reviews, six species were ad~ed to the North Dakota state bird list: mottled
duck (Anas{ulvigula), yellow-billed loon (Cavia adamsii), white-tailed kite (Elan us
leucurus), little stint (Calidris minuta), glaucous-winged gull (Larus glaucescens),
and great black-backed gull (Larus marinus). Four species were added to the list
of nesting species within the state: snowy egret (Egretta thula), tricolored heron
(Egretta tricolor), violet-green swallow (Tachycineta thalassina), and house finch
(Carpodacus mexicanus). Based on the records reviewed, we recommend changes
in the recognized status of 27 avian species.
Keywords: checklist, North Dakota, Rare Bird Committee, status.

In 1979 the North Dakota Natural Science Society (now known as the Great
Plains Natural Science Society) formed the North Dakota Ornithological Records
Committee (now known as North Dakota Birding Society'S Bird Records Committee) to evaluate and archive documentation of rare bird sightings, and to
periodically revise the official state bird list. Two previous publications, Svingen
and Martin (2003) and Svingen and Martin (2005), summarized committee actions
from 1981 to 2003. Herein, we summarize committee actions in 2004 and 2005.

ICorresponding author. E-mail address:DSvingen@fs.fed.us
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METHODS
The North Dakota Birding Society's Bird Records Committee reviewed
evidence submitted by observers to document the occurrence of birds that are rare
in North Dakota. Typical evidence included a rare bird documentation form, which
provided a detailed description of the bird; as well as details on the location,
duration, and conditions of the sighting. In some cases, drawings, photographs, or
videotapes were submitted as supplementary or primary evidence.
During the review of records, five committee members voted whether or not the
submitted evidence was sufficient to establish the record as valid. Species reviewed
were those that had been reported 15 times or fewer in North Dakota (i.e., rare species)
or those that were significantly out-of-place within the state or out-of-season (i.e.,
spatially or temporally rare). For bird species not already accepted as breeders within
North Dakota, the committee also reviewed records supported by such evidence.
In accordance with the committee's bylaws, a record was accepted if it received
four or five yea votes and rejected if it received four or five nay votes. Unresolved
records were recirculated to committee members up to three times. Records
remaining unresolved after four ~ounds of voting were rejected. No abstentions were
allowed, though committee members could recuse themselves; in such cases, an
alternative voting member evaluated and voted on that specific record.
When compiling our paper, we reviewed relevant issues of American Birds,
National Audubon Society Field Notes, and North American Birds as well as the
archives of the North Dakota Bird Discussion group (http://listserv.nodak.edu/
archives/nd-birds.html) for additional information. Data gleaned from these sources
included the span of dates a bird was present and how many previous times the
species had been found in the state. Because the committee has not yet evaluated all
of these previous sightings, we referred to these as "reports" or "sightings". We
reserved the telm "accepted record" to indicate a sighting that had been documented, reviewed, and found acceptable by the committee.
The following account lists each accepted record, along with details such as
date and location. At the end of each account, the record's tracking number is
provided in parenthesis, followed by the results of the committee votes. First round
votes are indicated by "A", second round by "B", third round by "C", and fourth
round by "D". The number of yea votes is followed by the number of nay votes. For
example, the entry (05-40. A:5/0) indicates that this was the 40th record reviewed in
2005, and that in the first round of voting, the documentation received five yea and
zero nay votes for acceptance. Observer(s) submitting the documentation are listed
alphabetically. Bird taxonomy and nomenclature follows the American Ornithologists' Union (2007) checklist. Report format follows that of Svingen and Martin
(2005). In making changes to the state bird list, we followed the criteria used by
Faanes and Stewart (1982) and reiterated by Svingen and Martin (2003).
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In 2004 and 2005 the North Dakota Birding Society's Bird Records Committee
included: Corey D. Ellingson (Voting Member from January 2004 to October 2005),
Lawrence D. 19l (Voting Member from January 2004 to October 2004), David O.
Lambeth (Voting Member), Ron E. Martin (Chairperson), Jill Schaffer (Voting
Member from November 2004), and Dan Svingen (Secretary). H. Clark Talkington
served as an alternate voting member.

RESUL TS and DISCUSSION
The North Dakota Birding Society's Bird Records Committee resolved 93
records in 2004 and 96 records in 2005. Acceptance rates were considerably higher
in 2004 and 2005 than in earlier time periods (Table 1). This is likely due to both the
increased thoroughness of documentations received since the committee was
reactivated (Svingen and Martin 2003), as well as increased use of photographs.
As a result of the committee's review, six species were added to the North
Dakota state bird list: mottled duck (Anas jitlvigula), yellow-billed loon (Cavia
adamsii), white-tailed kite (Elan us leucurus), little stint (Calidris minuta), glaucous-winged gull (Larus glauc~cens), and great black-backed gull (Larus
marinus). Snowy egret (Egretta thula), tricolored heron (Egretta tricolor), violetgreen swallow (Tachycineta thalassina), and house finch (Carpodacus mexican us)
were established as breeding species within the state. Based on the records
reviewed in 2004 and 2005, we recommend changes in the recognized status of 27
avian species.

Table 1. Number of records resolved, accepted, and rejected by the North Dakota
Birding Society's Bird Records Committee in 2004 and 2005 compared to earlier time
periods.
No. records
resolved

No. records
accepted (%)

No. records
rejected (%)

1981 though 2001 1

127

107 (84%)

20 (16%)

2002 2

97

76 (78%)

21 (22%)

2003 2

105

86 (82%)

19 (18%)

Time period

3

93

89 (96%)

4 (4%)

2005 3

96

91 (95%)

5 (5%)

518

449 (87%)

69 (13%)

2004

TOTAL
'Svingen and Martin 2003.
'Svingen and Martin 2005.
]This paper.
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Accepted Records

BRANT (Branta bernic/a). An "Atlantic" brant was photographed in McHenry
County on 2 October 2004. There have been approximately 14 reports of this species in
North Dakota, but few have been documented. (OS-30. A:S/O). Ron E. Martin.
TRUMPETER SWAN (Cygnus buccinator). A pair of trumpeter swans was at the
Grand Forks sewage lagoons, Grand Forks, Grand Forks County on 4 November
2004. (OS-SO. A:S/O). Eve E. Freeberg.
TRUMPETER SWAN. A trumpeter swan was photographed at Chain Lake,
Ramsey County on or about 27 June 1989. Apparently two birds were present on
27 June, whereas five were present on both 30 July and 12 August 1989 (David O.
Lambeth personal communication, Ron E. Martin unpublished data). (OS-2S. A:S/
0). David O. Lambeth.
TRUMPETER SWAN. One adult and one immature trumpeter swan were on Devils
Lake near Minnewaukan, Bem~on County on 13 November 2004. (OS-S2. A:4I1).
Eve E. Freeberg.
TRUMPETER SWAN. Two trumpeter swans were in Sioux County on I April 2004.
(04-69. A:S/O). Dan Svingen.
TRUMPETER SWAN. An adult trumpeter swan with an injured wing was
photographed at the sugar beet factory wastewater lagoons in HillsbOro, Traill
County on 6 June 2004 and was present until at least 2 July 2004. (04-90. A:S/O).
David O. Lambeth.
MOTTLED DUCK (Anasjidvigu/a). A male mottled duck was photographed near
Kelly's Slough National Wildlife Refuge (NWR), Grand Forks County during its 16
to 21 April 2003 stay. This bird provided the first state record in North Dakota.
(04-70. A:4I1). David O. Lambeth, Ron E. Martin, Dan Svingen.
GARGANEY (Anas querquedula). A male garganey was near Bismarck, Burleigh
County on 12 and 13 May 1990. Photographs were published in American Birds
44(3):378 and in North Dakota Outdoors S3(1): 18-19. This is the earlier of the two
records now accepted for this species in North Dakota (see record #93-17, Svingen
and Martin 2003). (04-47. A:S/O). Dave Angell.
HARLEQUIN DUCK (Histrionicus histrionicus). A female or immature male
harlequin duck was at Kelly's Slough NWR, Grand Forks County from 29
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September to II October 1987, providing the state's third accepted record. A
photograph of this bird was published in American Birds 42(1):94. (04-3S. A:4I1).
David O. Lambeth.
SURF SCOTER (Melanitta perspicillata). A female surf scoter was at the Grand Forks
sewage lagoons, Grand Forks, Grand Forks County on 14 and IS Apri1200S. This or
another similar individual was seen at the same location on 4 May 200S. There are few
spring records for this species in North Dakota. (OS-78. A:4I1). Eve E. Freeberg.
BLACK SCOTER (Melanitta nigra). A female or immature male black scoter was
photographed at the Grand Forks sewage lagoons, Grand Forks, Grand Forks
County on 3 November 1979. This species has been reported in North Dakota
about 20 times, mostly in the autumn. (OS-42. A:SIO). David O. Lambeth.
BLACK SCOTER. A female or immature male black scoter was photographed at
Upper Souris NWR, Renville County on II November 1983. (OS-43. A:SIO). David
O. Lambeth.
BLACK SCOTER. An adult male ~lack scoter was photographed at Devils Lake,
Ramsey County on 17 October 1987. (OS-40. A:SIO). David o. Lambeth.
BLACK SCOTER. A black scoter was at the Grand Forks sewage lagoons, Grand
Forks, Grand Forks County on 16 October 1993. (OS-41. A:SIO). David O. Lambeth.
BLACK SCOTER. A female or immature male black scoter was photographed at the
Minot sewage lagoons, Ward County on 16 October 2002. (04-02. A:SIO). Steve
Easley, Wayne Easley, Ron E. Martin, Dan Svingen.
LONG-TAILED DUCK (Clangula hyemalis). A male long-tailed duck was at the
Minot sewage lagoons, Ward County from 23 to 2S October 1981. (OS-73. A:3/2,
B:3/2, C: 411). Gordon B. Berkey.
PACIFIC LOON (Cavia pacifica). A Pacific loon was photographed at Kelly's
Slough NWR, Grand Forks County; the bird was present from 23 to 2S July 1995.
(05-21. A:SIO). David O. Lambeth.
PACIFIC LOON. A juvenile Pacific loon was at Mirror Lake in Hettinger, Adams
County on 18 October 2002. (04-1S. A:SIO). Jack Lefor, Dan Svingen.
PACIFIC LOON. A juvenile Pacific loon was photographed at Cottonwood Lake,
Williams County on 24 October 2003. This is the fourth accepted record for this
species in North Dakota. (05-31. A:3/2. B:4I1). Jack Lefor.
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YELLOW -BILLED LOON (Cavia adamsii).
Benson County near Minnewaukan from I to
accepted record of this species from North
appeared in North American Bird~ 59( I): I 00.
Ron E. Martin, Peder H. Svingen.

A juvcnile yellow-billed loon was in
13 November 2004. This is the first
Dakota. A photograph of this bird
(05-33. A:5/0). David O. Lambeth,

SNOWY EGRET (Egretta thula). A nestling snowy egret at Minnewaukan Flats,
Benson County on 28 June 1987 provided the first evidence of breeding for this
species in North Dakota. A photograph of this bird was published in American
Birds 41 (5): 1385. (04-46. A:5/0 identification; A:5/0 breeding confirmation). David
O. Lambeth.
TRICOLORED HERON (Egretta tricolor). North Dakota's first nesting record and
second accepted record of tricolorcd heron was provided by a singlc bird and nest
with four eggs discovered on 30 July 1978 at Long Lake NWR, Burleigh County.
Details were published in The Prairie Naturalist 11 :93-95. (04-33. A:5/0
idcntification; A:5/0 breeding confirmation). Rodney A. Schmidt.
GREEN HERON (Butorides Jirescens). A green heron was found in the wcstern
half of North Dakota at the Tesoro Oil Refinery, Mandan, Morton County on 25
May 2004. Western records of green herons are rare in thc state. (04-91. A:5/0).
H. Clark Talkington.
WHITE IBIS (Eudocimus albus). A white ibis was ncar Lake Josephinc, Kidder
County on 20 June 1995. Additional details wcre published in The Prairie
Naturalist 28: 141-142.
Faanes and Stewart (1982) considered this species
accidental in spring, evidently based on an undocumented sighting by Ann
Gammel at 1. Clark Salyer NWR on 5 August 1954. (04-29. A:5/0). Jennifer W.
Marlow.
WHITE IBIS. An adult, or near-adult, whitc ibis was photographed during its 16 to 25
April 2005 stay at a small wetland along NO Highway 3, approximately 15 miles north of
Steele, Kidder County. A photograph of this bird was published in North American
Bird~ 59(3):454. (05-44. A:5/0). Bob Freeberg, David O. Lambeth, Dan Svingen.
WHITE-F ACED IBIS (Plegadis chihi).
Kraft Slough, Sargent County on 4 July
accepted breeding record of white-faced
Naturalist 12:21-23 for more information.

Written dctails and a photograph from
1979 provided evidence for the second
ibis in North Dakota. See The Prairie
(04-34. A:5/0). Rodney A. Schmidt.

WHITE-TAILED KITE (Elan us leucurus). An adult and ajuvcnile white-tailed kite
were photographed in McKenzie County on 26 September 1987. This was a first
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state record. Up to two adults and five immatures were reported at the time. A
photograph of one of the juveniles was published in American Birds 42(1 ):95. (0467. A:5/0 identification; A:3/2 breeding confirmation; B: 114 breeding confirmation).
Gordon B. Berkey, Ron E. Martin.
RED-SHOULDERED HAWK (Buteo lineatus). A red-shouldered hawk was in
Valley City, Barnes County on 6 April 1931. To our knowledge, this is the earliest
record for this species in North Dakota. Past committee actions have accepted two
other records of red-shouldered hawk. (05-16. A:5/0). Henry C. Kyllingstad.
RED-SHOULDERED HAWK. A red-shouldered hawk was in Valley City, Barnes
County on 21 March 1936. (05-39. A:5/0). Henry C. Kyllingstad.
RED-SHOULDERED HAWK. A red-shouldered hawk was in Grand Forks County
from 5 to 12 April 1989. (04-93. A:4/l). Eve E. Freeberg.
COMMON MOORHEN (Gallinu/a chloropus). A common moorhen frequented a
wetland near Alice, Cass County from 14 to 18 May 2004. This is the third
accepted record for this species
North Dakota. A photograph of this bird
appeared in North American Birds 58(3):392. (04-89. A:5/0). Keith Corliss, Robert
O'Connor, Dan Svingen.

'n

SNOWY PLOVER (Charadrius alexandrinus). A snowy plover was along the east
shore of Lake Etta, Kidder County from 31 May to at least 5 June 2005. This is the
sixth accepted record for North Dakota. A photograph of this bird appeared in
North American Bird~ 59(3):455. (05-56. A:5/0). Ron E. Martin, Kim Risen, Dan
Svingen, Peder H. Svingen.
BLACK-NECKED STILT (Himantopus mexicanus). An adult black-necked stilt
was photographed at Minnewaukan Flats, Devils Lake, Benson County on 11 July
1991. (05-86. A:5/0). David O. Lambeth.
BLACK-NECKED STILT. An adult black-necked stilt was at Turtle River Wildlife
Management Area, Grand Forks County on 1 June 1993. (05-76. A:5/0). Eve E.
Freeberg.
BLACK-NECKED STILT. A juvenile black-necked stilt was photographed at the
Devils Lake sewage lagoons, Ramsey County on 10 August 1993. A photograph
of this bird appeared in American Birds' 48(1): 124. This record predates record #0113, which established the black-necked stilt as a breeding species within North
Dakota (Svingen and Martin 2003). (04-04. A:5/0 identification; A:5/0 breeding
confinnation), Eldon Anderson.
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BLACK-NECKED STILT. An adult black-necked stilt pair was photographed and
successfuJly nested, during their 16 June to 22 July 2003 stay at McKenzie Slough
Wildlife Management Area, Burleigh County. (04-80. A:S/O identification; A:S/O
breeding confirmation). Dan Svingen, Peder H. Svingen, H. Clark Talkington.
BLACK-NECKED STILT. A black-necked stilt was at the Bryan/Mohler Waterfowl
Production Area, Burleigh County on 2 June 2004. There are now 10 accepted
records for this species in North Dakota. (04-92. A:S/O). H. Clark Talkington.
WHIMBREL (Numenius phaeopus). A whimbrel was photographed in Grand
Forks, Grand Forks County on 27 May 1989, providing the state's fourth accepted
record. A photograph of this bird appeared in American Birds 43(3):396. (04-S0.
A:S/O). David O. Lambeth.
WHIMBREL. A whimbrel was photographed at Wood Waterfowl Production
Area, Eddy County on 13 May 2004. (04-97. A:S/O). Stacy Adolf-Whipp.
WHIMBREL. A whimbrel was at Long Lake NWR, Burleigh County on 17 Ma)
2004. (04-98. A:S/O). Corey b. Ellingson.
WHIMBREL. A whimbrel was at Horsehead Lake, Kidder County on 6 June 2004.
(04-99. A:S/O). Gregg Knutsen, Lynda Knutsen.

WHIMBREL. A whim breI was at "C" dike on Long Lake NWR, Burleigh County on
30 May 200S. (OS-69. A:S/O). Dan Svingen.
LONG-BILLED CURLEW (Numenius americanus). A long-billed curlew was near
Dawson, Kidder County on 7 May 2001. Historically, this species regularly
occurred throughout the western two-thirds of North Dakota (Stewart 1975). The
species is now almost entirely restricted to the extreme southwestern comer of the
state. (04-49. A:S/O). Brent Jamison.
WESTERN SANDPIPER (Calidris mauri). A western sandpiper was at Patterson
Lake, Stark County from 26 to 28 August 200S. A photograph of this bird was
published in North American Bird~ 60(1 ):93. (OS-94. A:S/O). Jack Lefor.
WESTERN SANDPIPER. A western sandpiper was photographed at Patterson
Lake, Stark County on 1 September 200S. (OS-102. A:3/2. B:4/1). Jack Lefor.
WESTERN SANDPIPER. A western sandpiper was photographed at BowmanHaley Lake, Bowman County on 4 September 200S. (OS-WI. A:3/2, B:4/1). Jack
Lefor.
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LITTLE STINT (Calidris minuta). North Dakota's (and the Great Plain's) first little
stint was photographed extensively and described during its 4 to S July 2003 stay
at the Minot sewage lagoons, Ward County. A photograph of this bird appeared
in North American Birdl" S7(4):S74. (04-10. A:S/O). Keith Corliss, Steve Easley,
Ron E. Martin, Dan Svingen, Peder H. Svingen.
CURLEW SANDPIPER (Calidris ferruginea). A curlew sandpiper was at the
sludge fields, Grand Forks County from 23 to 28 May 1982. A photograph of this
bird appeared in American Birds 36(S):867, and was evidently the basis used by
Faanes and Stewart (1982) to include curlew sandpiper on their revised checklist.
This record predates record #03-08 (Svingen and Martin 200S). (04-0S. A:S/O).
David O. Lambeth.
CURLEW SANDPIPER. A juvenile curlew sandpiper was photographed in Grand
Forks County on 13 October 2004. This is the third accepted record of this species
in North Dakota. (OS-06. A:S/O). Eve E. Freeberg, David O. Lambeth.
RUFF (Philomachus pugnax). A male ruff was at Kelly's Slough NWR, Grand
Forks County from 1 to 9 May 1918. This is the earliest of the four records now
accepted for this species in North Dakota. A photograph of this bird appeared in
the Grand Forks Herald newspaper (Issue 309:4 May 1978). (04-78. A:4I1). Ron
Smith.
RUFF. A female ruff was photographed on 2S July 200S at the Grand Forks sewage
lagoons, Grand Forks, Grand Forks County. (OS-7S. A:S/O). Eve E. Freeberg.
RED PHALAROPE (Phalaropus fulicarius). A female red phalarope was photographed at the Grand Forks sewage lagoons, Grand Forks, Grand Forks County on
4 June 1993. This is the sixth accepted record for this species in North Dakota. (0479. A:S/O). David O. Lambeth.
RED PHALAROPE. A red phalarope was near McPhail's Butte, Kidder County on
16 June 1997. (04-6S. A:S/O). Dave Benson.
RED PHALAROPE. A juvenile red phalarope was at the Grand Forks sewage
lagoons, Grand Forks, Grand Forks County from 30 September to 2 October 2003.
(04-Sl. AS/O). Eve E. Freeberg.
BLACK-LEGGED KITTIWAKE (Rissa tridactyla). An immature black-legged
kittiwake was photographed at Garrison Dam, Mercer County on 28 November
1981. This is the earliest accepted record for this species in North Dakota. (OS-48.
A:S/O). Greg Lambeth.
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BLACK-LEGGED KITTIWAKE. An adult black-legged kittiwake was at the
Garrison Dam tailrace, Mercer County on 29 November 1986. This is the eighth
accepted record for this species. (04-S2. A:411). David Griffiths.
BLACK-LEGGED KITTIWAKE. A immature black-legged kittiwake was at "B" dike
on Long Lake NWR, Burleigh County on 21 November 2004. Most North Dakota
records of this species have been at Garrison Dam, Mercer County. (OS-66. A:S/O).
H. Clark Talkington.
BLACK-LEGGED KITTIWAKE. An immature black-legged kittiwake was at the
Grand Forks sewage lagoons, Grand Forks, Grand Forks County on 24 November
2004. (OS-90. A:S/O). Eve. E. Freeberg.
BLACK-LEGGED KITTIWAKE. An immature black-legged kittiwake was photographed at Garrison Dam, Mercer County on 12 December 2004. (OS-37. A:S/O).
Jack Lefor.
SABINE'S GULL (Xema sabini). A juvenile Sabine's gull, one of four present, was
photographed at the Grand F~rks sewage lagoons, Grand Forks, Grand Forks
County on 22 September 1991. (OS-23. A:S/O). David O. Lambeth.
SABINE'S GULL. The carcass of an adult Sabine's gull was found on the Snake
Creek Embankment, McLean County on 12 August 200l. This is the earliest fall
date that we have for this species in North Dakota. (04-7S. A:S/O). Ron E. Martin.
SABINE'S GULL. A juvenile Sabine's gull was at the Grand Forks sewage lagoons,
Grand Forks, Grand Forks County on 14 September 2004. (OS-91. A:S/O). Eve. E.
Freeberg.
SABINE'S GULL. Two juvenile Sabine's gulls were on Devils Lake, Ramsey
County on 2 October 2004, approximately S miles southeast of the city of Devils
Lake. (OS-OS. A:S/O). Ron E. Martin, Dan Svingen.
SABINE'S GULL. A juvenile Sabine's gull was at Garrison Dam, Mercer County on
24 September 200S. (OS-92. A:S/O). Dan Svingen.
SABINE'S GULL. Ajuvenile Sabine's gull was photographed on Devils Lake, Benson
County on 2S September 200S. There are now more than IS accepted records for this
species in North Dakota. (OS-93. A:S/O). David O. Lambeth, Dan Svingen.
LITTLE GULL (Hydrocoloeus minutus). A first-winter little gull was at Garrison
Dam, Mercer County from 27 November to 26 December 1988. This predates
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record #93-09, which documented this species' presence within North Dakota
(Svingen and Martin 2003). Photographs of the 1988 bird were published in
American Birds Spring 1989: 122 and 43:601. (04-39. A:S/O). Gordon B. Berkey,
David O. Lambeth.
LITTLE GULL. An adult little gull was on Devils Lake, Ramsey County on 2
October 2004, approximately S miles south ofthe city of Devils Lake. (OS-03. A:S/
0). Ron E. Martin, Dan Svingen.
LITTLE GULL. An adult little gull was on Devils Lake, Ramsey County on 2
October 2004, approximately 1-2 miles east of the bird involved in record OS-03. (OS04. A:S/O). Ron E. Martin, Dan Svingen.
MEW GULL (Larus canus). A first-year mew gull was at Garrison Dam tailrace,
Mercer County from 18 September to 13 November 1988. A photograph of this
individual was published in American Birds 43( 1): 122. This record predates all
other accepted records. (04-71. A:S/O). Gordon B. Berkey.
MEW GULL. An adult mew gull ~s at the Bismarck landfill, Bismarck, Burleigh
County on I November 2003. (04-24. A:S/O). Corey D. Ellingson, H. Clark
Talkington.
MEW GULL. An adult mew gull was photographed at the Garrison Dam boat
landing, McLean County on 7 November 2003. (04-11. A:S/O). Ron E. Martin.
MEW GULL. An adult mew gull was at Garrison Dam boat landing, Mercer County
on 30 November 2003. (04-37. A:S/O). Dan Svingen.
MEW GULL. An adult mew gull was at the Bismarck landfill, Bismarck, Burleigh
County on 12 October 2004. (OS-02. A:S/O). Dan Svingen.
MEW GULL. An adult mew gull was at the Garrison Dam, Mercer County from 22
to 30 October 200S. (OS-98. A:S/O). Dan Svingen.
MEW GULL. An adult mew gull was photographed below Garrison Dam, Mercer
County during its 2S to 30 October 200S stay. (OS-99. A:S/O). David O. Lambeth,
Dan Svingen.
MEW GULL. An adult mew gull was 1 mile below Garrison Dam, Mercer County on
30 October 200S. It was one of three adults present in the general area that day.
There are now 12 accepted records for this species in North Dakota. (OS-IOO. A:S/
0). Dan Svingen.
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THA YER'S GULL (Larus thayeri). A first-winter Thayer's gull was at Garrison
Dam, Mercer County on 14 February 1981. A photograph of this bird appeared in
American Birds May 1981 :312. (04-22. A:5/0). Tom Gatz.
THAYER'S GULL. A first-year Thayer's gull was photographed at Garrison Dam,
Mercer County on 21 October 1984. There is the eighth accepted record for this
species in North Dakota. The great bulk of sightings remain undocumented. (0524. A:312. B:5/0). David O. Lambeth.
ICELAND GULL (Larus glaucoides). An adult Iceland gull was found during the
16 December 1990 Christmas Bird Count at Garrison Dam, Mercer County. It
apparently had been present since 18 November 1990. (04-96. A:5/0). Ron E.
Martin.
ICELAND GULL. An adult Iceland gull was at the Garrison Dam tailrace, Mercer
County from 27 November to 14 December 2003. (04-53. A:5/0). Ron E. Martin,
Dan Svingen.
ICELAND GULL. An adult Ic()land gull was at Garrison Dam, Mercer County from
22 December 2004 to 2 January 2005. This is the sixth accepted record for this
species from North Dakota. (05-54. A:5/0). Ron E. Martin, Dan Svingen.
LESSER BLACK-BACKED GULL (Larusfuscus). An adult lesser black-backed gull
was photographed at the Grand Forks sewage lagoons, Grand Forks, Grand Forks
County on 2 June 1998. This species was first reported from the state in 1990. This
is the seventh accepted record. (05-46. A:5/0). David O. Lambeth.
LESSER BLACK-BACKED GULL. A lesser black-backed gull, thought to be in
second alternate plumage, was at Garrison Dam tailrace, Mercer County on 27 April
2003. (04-07. A:5/0). Ron E. Martin, Dan Svingen.
LESSER BLACK-BACKED GULL. An adult and a third-winter lesser black-backed
gull were photographed at the Bismarck landfill, Bismarck, Burleigh County during
their stay from 31 October to 2 November 2003. (04-09. A:5/0). Corey D.
Ellingson, Mark Gonzalez, H. Clark Talkington, Dan Svingen.
LESSER BLACK-BACKED GULL. A lesser black-backed gull in third-winter
plumage, was photographed at Garrison Dam tailrace, Mercer County on 22
November 2003. (04-08. A:5/0). Ron E. Martin, Dan Svingen.
LESSER BLACK-BACKED GULL. An adult lesser black-backed gull was photographed at the Bismarck landfill, Bismarck, Burleigh County during its 25 to 28
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March 2004 stay. (04-72. A:S/O). Corey D. Ellingson, Ron E. Martin, H. Clark
Talkington.
LESSER BLACK-BACKED GULL. An adult lesser black-backed gull was at Long
Lake NWR, Bureligh County on 27 March 2004. (04-73. A:S/O). Corey D.
Ellingson.
LESSER BLACK-BACKED GULL. An adult, or near-adult, lesser black-backed gull
was at the Bismarck landfill, Bismarck, Burleigh County on 22 May 2004. (04-74.
A:S/O). Dan Svingen.
LESSER BLACK-BACKED GULL. An adult lesser black-backed gull was at the
Bismarck landfill, Burleigh County from 18 to 27 October 2004. (OS-O 1. A:S/O).
Corey D. Ellingson, Mark Gonzalez, Dan Svingen.
LESSER BLACK-BACKED GULL. An adult lesser black-backed gull was at the
Bismarck landfill, Bismarck, Burleigh County on 8 Apri1200S. (OS-S3. A:S/O). Dan
Svingen.
LESSER BLACK-BACKED GULL. An adult lesser black-backed gull was at the
Bismarck landfill, Bismarck, Burleigh County on 29 April 200S. This bird was
believed to be a different individual than that involved in record OS-S3. (OS-62.
A:S/O). Corey D. Ellingson.
LESSER BLACK-BACKED GULL. An adult bird was at the Bismarck landfill,
Bismarck, Burleigh County on 22 September 200S. (OS-88. A:S/O). Dan Svingen.
LESSER BLACK-BACKED GULL. A first-winter lesser black-backed gull was
photographed at the Bismarck landfill, Bismarck, Burleigh County on 30
September 200S. A first-winter bird that was observed on 20 October 200S at
the same location was assumed to be the same bird. (OS-89. A:S/O). Ron E.
Martin, Peder H. Svingen.
GLAUCOUS-WINGED GULL (Larus glaucescens). A second-winter glaucouswinged gull was photographed at Garrison Dam, Mercer County during its 30
September to 4 November 1990 stay. This is the first state record for this species.
(OS-87. A:S/O). Gordon Berkey, David O. Lambeth, Ron Martin, Peder H. Svingen.
GLAUCOUS GULL (Larus hyperboreus). A glaucous gull was at McKenzie
Slough, Burleigh County on 6 April 1971. A photograph of this bird was published
in The Prairie Naturalist 4:42. Most North Dakota records of this species have
been at Garrison Dam, Mercer County. (04-28. A:S/O). B.1. Rose.
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GLAUCOUS GULL. Two first-winter and one second-winter glaucous gulls were
found at Garrison Dam, Mercer County on 14 December 1979. Details were published
in The Prairie Naturalist 12:54-58. (04-30. A:5/0). Craig Faanes, Ruth Faanes.
GREAT BLACK-BACKED GULL (Larus marinus). North Dakota's first accepted
record of great black-backed gull was provided by a bird in Bismarck, Burleigh
County from 22 to 25 March 2005. A photograph of this bird was published in
North American Birds 59(4):455. (05-49. A:5/0). Ron E. Martin, Dan Svingen.
PARASITIC JAEGER (Stercorarius parasiticus). A dark-phase adult parasitic
jaeger was at Devils Lake, Ramsey County on 3 October 1987. This is the fifth
accepted record for this species in North Dakota. (04-54. A:5/0). Gordon B.
Berkey, Ron Martin.
PARASITIC JAEGER. A juvenile parasitic jaeger was at the Grand Forks sewage
lagoons, Grand Forks, Grand Forks County from 21 to 25 September 1990. A
photograph of this bird appeared in American Birds 45(1):12l. (04-16. A:5/0).
David O. Lambeth.
LONG-TAILED JAEGER (Stercorarius longicaudus). North Dakota's earliest
accepted record of long-tailed jaeger record was provided by a bird photographed
near Bismarck, Burleigh County on 1 October 1978. Details were published in The
Prairie Naturalist: 11 :5-6. (04-31. A:5/0). Thomas Gatz, Don Treasure.
BAND-TAILED PIGEON (Patagioenas fasciata). A band-tailed pigeon was in
Hettinger, Adams County from 9 to 11 September 1995. A photograph of this bird
appeared in National Audubon Society's Field Notes 50( 1):73. Faanes and Stewart
(1982) considered this species hypothetical, evidently based on the report
published in Auk 29:549-550. (04-0 l. A:411). Gordon B. Berkey, Carolyn Griffiths,
Dave Griffiths.
EURASIAN COLLARED-DOVE (Streptopelia decaocto). Two Eurasian collareddoves were observed in Hazelton, Emmons County on 18 March 2003. This is the
seventh accepted record for this species in North Dakota. (04-77. A:5/0). Corey D.
Ellingson.
EURASIAN COLLARED-DOVE. A Eurasian collared-dove was photographed in
Grand Forks, Grand Forks County on 11 May 2003. (04-76. A:5/0). Peder H. Svingen.
EURASIAN COLLARED-DOVE. A Eurasian collared-dove was at Sleepy Hollow
Park, Bismarck, Burleigh County on 8 September 2003. (04-42. A:5/0). Corey D.
Ellingson.
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EURASIAN COLLARED-DOVE. Two Eurasian collared-doves were in Mandan,
Morton County on 7 December 2003. The birds had evidently been present for at
least several days. (04-42. A:5/0). Corey D. Ellingson.
EURASIAN COLLARED-DOVE. An adult Eurasian collared-dove was photographed on a nest in Grand Forks, Grand Forks County on 25 August 2004. On 13
October a small squab was photographed in the nest. This is the second accepted
record of this species breeding in the North Dakota; the first breeding record
occurred in 2000 (Svingen and Martin 2003). (05-10. A:5/0 identification; A:5/0
breeding confirmation). David o. Lambeth.
EURASIAN COLLARED-DOVE. Five Eurasian collared-doves were in Steele,
Kidder County on 31 October 2004. (05-09. A:5/0). Corey D. Ellingson.
WHITE-WINGED DOVE (Zenaida asiatica). A bird photographed during its 7 to
10 May 2003 stay in Minot, Ward County, provided North Dakota's second record
of a white-winged dove. (04-94. A:5/0). Ron E. Martin, Peder H. Svingen.
WHITE-WINGED DOVE. A whit~winged dove was photographed in Fargo, Cass
County during its 31 May to 2 June 2004 stay. (05-79. A:5/0). Lew Dailey, Wanda
Peterson.
YELLOW-BILLED CUCKOO (Coccyzus americanus). A yellow-billed cuckoo was
photographed at Turtle River State Park, Grand Forks County on 7 July 1979. This
species is casual in northern North Dakota. (05-29. A:5/0). David O. Lambeth.
BARN OWL (Tyto alba). A bam owl near McKenzie, Burleigh County on 13
September 2003 was killed by a red-tailed hawk (Buteo jamaicensis) within minutes
after it was inadvertently flushed. A photograph of the owl was published in North
American Birds 58(1):97. The owl's carcass subsequently was mounted and is
currently on display at the Dakota Zoo in Bismarck. (04-55. A:5/0). Mark Gonzalez.
BARN OWL. A bam owl was photographed at Crystal Springs Lake, Kidder
County on 16 April 2004. (04-95. A:5/0). Jesse Kolar.
BARN OWL. A bam owl was in Mandan, Morton County on 22 June 2004. A
photograph of this bird appeared in North American Bird~ 58(4):555. This is the
fourth accepted record for this species in North Dakota. (05-07. A:5/0). Val
Gabbert, H. Clark Talkington.
NORTHERN HAWK OWL (Surnia lIlu/a). A northern hawk owl was photographed near Devils Lake, Ramsey County on 17 January 1982. (05-47. A:5/0).
David O. Lambeth.
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NORTHERN HAWK OWL. A northern hawk owl was near Granville, McHenry
County from 22 February to 21 March 2004. A photograph of this bird was
published in North American Bird~ 58(2):246. (04-66. A:5/0). Ron E. Martin, Dan
Svingen.
NORTHERN HAWK OWL. A northern hawk owl was photographed on 13
November 2004 near Fargo, Cass County. This is the fifth accepted record of this
species in North Dakota. (05-34. A:5/0). Dean Riemer.
GREAT GRAY OWL (Strix nebulosa). A great gray owl was in Grand Forks
County from 22 to 29 December 2004. A photograph of this bird was published in
North American Birds 59(2):286. There are less than 20 reports of this species from
North Dakota, with relatively few of those being documented. Faanes and Stewart
(1982) classified this species as occasional in fall and winter; however, this is the
first documentation to receive committee action. (05-36. A:5/0). Keith Corliss, Tim
Driscoll, Ron E. Martin.
GREAT GRAY OWL. A great gray owl was 1 mile west of Hope, Steele County on
12 February 2005. (05-68. A:j/O). Donald L. Kubischta.
GREAT GRAY OWL. An injured great gray owl was near Emerado, Grand Forks
County on 14 May 2005. A photograph of this bird appeared in North American
Bird~ 59(3):455. (05-74. A:5/0). Eve E. Freeberg.
WHIP-POOR-WILL (Caprimu/gus vociferus). A whip-poor-will was photographed
in Grand Forks on 13 May 1982. This species is casual in northern North Dakota.
(05-27. A:5/0). David O. Lambeth.
WHIP-POOR-WILL. A whip-poor-will was in Wildwood Park, Velva, McHenry
County on 21 May 1982. (04-40. A:312, B:3/2, C:4Il). Ron E. Martin.
WHIP-POOR-WILL. A whip-poor-will was photographed in Grand Forks Memorial
Park Cemetery, Grand Forks, Grand Forks County on 20 September 2004. (05-08.
A:5/0). David O. Lambeth.
RED-BELLIED WOODPECKER (Melanerpes carolinus). A red-bellied woodpecker
was photographed on 26 January 2004 in Minot, Ward County, in western North
Dakota. Records of this species in western North Dakota are rare. (04-56. A:5/0).
Ron E. Martin.
WESTERN WOOD-PEWEE (Contopus sordidulus). A Western wood-pewee was
singing along the Red River in Grand Forks, Grand Forks County on 24 May 1991.
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There are very few records of this species east of the Drift Prairie in North Dakota.
(05-80. A:5/0). David O. Lambeth.
SCISSOR-TAILED FLYCATCHER (Tyrannus for/icatus). A scissor-tailed flycatcher approximately 2 miles southwest of Kensal, Stutsman County was
described and photographed on 24 July 2004. Evidently, the bird was present from
21 July to 2 August 2004. This is the third accepted record for this species in
North Dakota. A photograph of this bird appeared in North American Birds
58(4):555. (05-11. A:5/0). Keith Corliss, David O. Lambeth, Ron Martin, Paulette
Scheer, Dan Svingen.
SCISSOR-TAILED FLYCATCHER. A scissor-tailed flycatcher was photographed
near Mandan, Morton County on 25 October 2004. Reportedly, multiple birds had
been present for a week or more. (05-32. A:5/0). Holly Burch.
BELL'S VIREO (Vireo bellii). ABell's vireo was photographed at Beaver Bay
Recreation Area, Mercer County on 4 July 1983 in northern North Dakota. There
are very few records of this species from the northern portion of the state. (05-95.
A:5/0). David O. Lambeth.
PLUMBEOUS VIREO (Vireo plumbeus). An adult plumbeous vireo was in the
Hettinger Cemetery, Hettinger, Adams County on 19 September 2004. There is one
previous accepted record for this species in North Dakota. (05-60. A:5/O). H.
Clark Talkington.
PINYON JAY (Gymnorhinus cyanocephalus). At least eight pinyon jays were in
Mandan, Morton County on 26 October 1979. One of these birds persisted in the
area until 30 November and subsequently was photographed (see American Birds
34(3):285). This record was evidently the basis for the inclusion of pinyon jay in
Faanes and Stewart (1982). (04-17. A:5/0). Robert Randall.
CLARK'S NUTCRACKER (Nucifraga columbiana). A Clark's nutcracker was
at New Town, Mountrail County from 3 to 21 November 1986. A photograph of
this bird was published in American Birds 41 (1): 108. (04-43. A:5/0). David O.
Lambeth.
VIOLET-GREEN SWALLOW (Tachycineta thalassina). A violet-green swallow
was photographed entering a nesting cavity at the North Unit of Theodore
Roosevelt National Park, McKenzie County on 8 July 1989. This represents the
first confirmed nesting of this species in North Dakota. A copy of the photograph
was published in American Birds 43(5): 1278. (04-26. A:5/0 identification; A:5/0
breeding confirmation). David o. Lambeth.
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ROCK WREN (Salpinctes obsoletus). A rock wren was at the Fargo sewage
lagoons, Fargo, Cass County on 30 April 1993. This species is accidental in
eastern North Dakota. (OS-81. A:S/O). Connie Norheim, Bonnie E. Stout.
BLUE-GRAY GNATCATCHER (Polioptila caerulea). A blue-gray gnatcatcher
was at McElroy Park, Jamestown, Stutsman County on 24 September 2004. This is
the sixth accepted record for this species, the bulk of previous sightings have been
undocumented. (OS-12. A:S/O). Corey D. Ellingson, Ron E. Martin.
EASTERN BLUEBIRD (Sialia siahs). An Eastern bluebird was in Grand Forks,
Grand Forks County from 20 to 22 December 1998. This is the second accepted
winter record for this species. A photograph of this bird was published in North
American Birds S3(2):222. (04-8l. A:S/O). David O. Lambeth.
WOOD THRUSH (Hylocichla mustelina). A wood thrush was photographed
carrying food to its nest in Traill County on 28 July 1979, providing the state's
second breeding record. Additional details on this sighting were published in The
Prairie Naturalist 11: 113-114. (OS-28. A:S/O identification; A:S/O breeding
confirmation). David O. Lambeth, Sharon O. Lambeth.
WOOD THRUSH. A wood thrush was in Bismarck, Burleigh County on 12 and IS
October 1988. This bird provided both a late-season and far-west record for North
Dakota. (OS-77. A:S/O). Donna Rieckmann.
WOOD THRUSH. A very late wood thrush was in Fargo, Cass County on IS
November 1990. (04-S8. A:S/O). John A. Brophy, Margaret B. Brophy.
VARIED THRUSH (lxoreus naevius). A male varied thrush was photographed in
Grand Forks, Grand Forks County during its 4 to 13 November 1984 stay. This is
the fifth accepted record of this species. (OS-26. A:S/O). David O. Lambeth.
VARIED THRUSH. A photograph of the varied thrush found in Grand Forks,
Grand Forks County on II November 1986 was published in American Birds
41(1):108. (04-44. A:S/O). David O. Lambeth.
VARIED THRUSH. A male varied thrush was found near Ypsilanti, Stutsman
County on 16 June 1987, providing the first summer record of this species. (04-4S.
A:S/O). Greg Hiemenz.
VARIED THRUSH. A varied thrush was at the Mandan Experiment Station,
Mandan, Morton County on 11 November 2003. (04-23. A:S/O). Corey D.
Ellingson.
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VARIED THRUSH. A varied thrush was photographed 16 January 2004 in Minot,
Ward County. (04-S7. A:4/l). Ron E. Martin.
VARIED THRUSH. A male varied thrush was photographed at New Rockford,
Eddy County on 24 May 2004. (04-100. A:S/O). Wayne Easley.
VARIED THRUSH. A male varied thrush was photographed
Stutsman County on 1 October 2004. (OS-38. A:S/O). Pat Loe.

In

Jamestown,

V ARIED THRUSH. A female varied thrush was photographed in Burlington,
Ward County, during its 12 December 2004 to 10 April200S stay. (OS-S9. A:S/
0). Ron E. Martin.
VARIED THRUSH. A female varied thrush was in Minot, Ward County on 2
January 200S. A photograph of this bird was published in North American Birds
S9(2):286. (OS-S8. A:S/O). Ron E. Martin.
VARIED THRUSH. A male varied thrush was photographed IS January 200S in
Minot, Ward County. This bircl occurred approximately 2 miles from the
location of another varied thrush (see record #OS-S8, above). (OS-S7. A:S/O).
Ron E. Martin.
VARIED THRUSH. A female varied thrush was in Sleepy Hollow Park, Bismarck,
Burleigh County on 8 May 200S. This is the lSth accepted record for varied thrush
in North Dakota.
This species subsequently has been removed from the
committee's review list. (OS-64. A:S/O). Corey D. Ellingson.
NORTHERN MOCKINGBIRD (Mimus polyglottos). A northern mockingbird was in
Mayville, Traill County on 19 December 2004. This is the first accepted winter
record for this species in North Dakota. A photograph of this bird was published
in North American Birds S9(2):28S. See 19l and Martin (2002) for more details. (OS3S. A:S/O). David O. Lambeth.
YELLOW-RUMPED WARBLER (Dendroica coronata).
rumped warbler was photographed during its November
stay at a feeder in New Town, Mountrail County. This
winter record for this species from North Dakota. (04-S9.
Rita Satermo.

A "myrtle" yellowand December 1999
is the first accepted
A:2/3, B:3/2, C:4/1).

YELLOW -RUMPED WARBLER. A "myrtle" yellow-rumped warbler was in Minot,
Ward County on 26 January 2004. A photograph of this bird was published in
North American Birds S8(2):246. (04-60. A:S/O). Ron E. Martin.
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YELLOW-RUMPED WARBLER. A "myrtle" warbler photographed at Mandan,
Morton County was present from 30 December 2002 to 19 March 2003. (04-63. A:S/
0). Todd Hanson.
TOWNSEND'S WARBLER (Dendroica townsendi). A male Townsend's warbler was
at the Dickinson Experiment Station, Dickinson, Stark County on 14 May 2003. This is
the second accepted record for this species in the state. (OS-67. A:S/O). Jack Lefor.
YELLOW-THROATED WARBLER (Dendroica dominica). North Dakota's third
record of yellow-throated warbler involved a singing male on the Little Missouri
National Grassland, Slope County on 7 to 8 June 2001. A photograph of this bird
was published in North American Birds SS( 4):S06. (04-61. A:S/O). Jack Lefor, Ron
E. Martin, Dan Svingen.
YELLOW -THROA TED WARBLER. A yellow-throated warbler was in the Grand
Forks Memorial Park Cemetery, Grand Forks, Grand Forks County on 23 and 24
May 2003. This observation occurred in the same location where the state's first
record of this species was generated in 1986 (Svingen and Martin 2003). (04-83.
A:S/O). David O. Lambeth.
PINE WARBLER (Dendroica pinus). A very late pine warbler was photographed
during its S to 10 December 1998 stay in Grand Forks, Grand Forks County. (04-82.
A:S/O). David O. Lambeth.
CERULEAN WARBLER (Dendroica cerulea). A cerulean warbler was in Valley
City, Barnes County on 22 May 1932. To our knowledge, this was only the second
observation ofthis species in North Dakota (see Auk 49 for the first report). Many
of the subsequent 10 sightings are undocumented. (OS-18. A:4/I). Henry C.
Kyllingstad.
CERULEAN WARBLER. A male cerulean warbler was in the Grand Forks Memorial
Park Cemetery, Grand Forks, Grand Forks County on I June 1992. (04-27. A:S/O).
Eve E. Freeberg.
PROTHONOTARY WARBLER (Protonotaria citrea). A male prothonotary
warbler was in Morton County, approximately 14 miles west/southwest of Mandan,
on 7 to 8 May 200S. This is the fourth accepted record of this species for North
Dakota. (OS-71. A:S/O). Dan Svingen.
LOUISIANA WATERTHRUSH (Seiurus motacilla). North Dakota's first accepted
record of this species involved a single bird along the Maple River near Enderlin,
Ransom County on 23 May 1979. Details were published in The Prairie Naturalist
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11:91-92. This record was likely the basis for Faanes and Stewart's (1982)
classification of the Louisiana waterthrush as an accidental species in spring. (0432. A:4/l). Craig A. Faanes.
MACGILLIVRAY'S WARBLER (Oporornis tolmiei). A female MacGillivray's
warbler was along Mirror Lake, Hettinger, Adams County on 19 September 2004.
This is only the second accepted record, as most of the previous sightings remain
undocumented. (05-61. A:5/0). H. Clark Talkington.
MACGILLlVRA Y'S WARBLER. A female MacGillivray's warbler was in Sleepy
Hollow Park, Bismarck, Burleigh County on 22 May 2005. (05-65. A:4/l). Corey D.
Ellingson.
HOODED WARBLER (Wi/sonia citrina). A male hooded warbler was in Fargo,
Cass County I June 2004. This is the sixth accepted record for this species, but the
first during the summer period. A photograph of this bird appeared in North
American Birds 58(3):393. (04-101. A:5/0). Keith Corliss, Ron E. Martin, Dan
Svingen, Dennis Wiesenborn.
CANADA WARBLER (Wilsonia canadensis). An adult male Canada warbler at
Bowman-Haley Reservoir, Bowman County on 19 August 1994 provided the first
accepted record of the species in southwestern North Dakota. (04-84. A:5/0).
Richard C. Rosche.
CHIPPING SPARROW (Spizella passerina). An overwintering chipping sparrow
was photographed 9 February 2003 in Mandan, Morton County. (04- 102. A:4/l).
Todd Hansen.
HENSLOW'S SPARROW (Ammodramus henslowii). A male Henslow's sparrow
was singing in a Conservation Reserve Program field near Horsehead Lake, Kidder
County on 28 June 2003. A second male Henslow's sparrow, also was found in
this field on that same day (Larry IgI, personal communication). The two birds were
still present when the site was last visited on 3 July 2003. This species was first
documented as a nester in North Dakota in 2001 (Shaffer et al. 2003, Svingen and
Martin 2005). (04-06. A:5/0). Lawrence D. Igl, Dan Svingen.
HENSLOW'S SPARROW. A male Henslow's sparrow was near Grace City, Foster
County from 3 to 7 June 2005. A photograph of this bird appeared in North
American Birdl" 59(4):690. (05-55. A:5/0). David O. Lambeth, Ron Martin.
HENSLOW'S SPARROW. A male Henslow's sparrow was heard singing on 11 June
2005 south of McLeod, Ransom County. (05-96. A:5/0). Donald L. Kubischta.
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McCOWN'S LONGSPUR (Calcarius mccownii). Although McCown's longspurs
once occupied approximately SO% of the state, the species currently is limited to a
few scattered pairs in extreme southwestern North Dakota. Nevertheless, a single
male was found near McKenzie, Burleigh County on 8 May 1999. (04-64. A:S/O).
H. Clark Talkington.
SUMMER TANAGER (Piranga rubra). A female summer tanager was photographed at a feeder during its 7 to 22 May 2003 stay in Fessenden, Wells County.
(04-20. A:S/O). Dan Svingen, Peder H. Svingen, Misty Thorenson.
SUMMER TANAGER. An immature male summer tanager was in Grand Forks,
Grand Forks County on 9 November 2003. This is the third accepted record of
this species in the state, but the first for the fall period. A photograph of this
bird was published in North American Birds S8(1): 173. (04-2l. A:S/O). Eve E.
Freeberg.
SUMMER TANAGER. A first-year male summer tanager was in Trefoil Park, Fargo,
Cass County on 14 May 200S. (OS-97. A:S/O). Dennis Wiesenborn.
WESTERN TANAGER (Piranga ludoviciana). A male western tanager was in
Seeman Park, near Linton, Emmons County on S July 1939. (OS-20. A:S/O). Henry C.
Kyllingstad.
WESTERN TANAGER. A male western tanager was in Grand Forks, Grand Forks
County from 24 to 27 May 2004. A photograph of this bird was published in North
American Bird5 S8(3):393. (OS-82. A:S/O). Eve E. Freeberg.
WESTERN TANAGER. A male western tanager was photographed in West
Fargo, Cass County during its IS to 16 May 200S stay. (OS-83. A:S/O). Keith
Corliss.
WESTERN TANGER. A male western tanager was in Bismarck, Burleigh County
on 26 and 27 May 200S. This is the 11th accepted record of this species in North
Dakota. (OS-63. A:S/O). Corey D. Ellingson.
CASSIN'S FINCH (Carpodacus cassinii). A Cassin's finch was in Fargo, Cass
County from 17 to 19 April 1991. This is the second accepted record of this species
in North Dakota. (04-8S. A:3/2. B:4/l). Virginia Scheel.
HOUSE FINCH (Carpodacus mexicanus). North Dakota's second accepted record
of house finch pertained to a male in Hope, Steele County from 27 December 1986
to 2S January 1987. (04-88. A:S/O). Donald L. Kubischta.
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HOUSE FINCH. An active house finch nest in Fargo, Cass County on 4 August
1987, provided the first accepted evidence of the species breeding within the state.
The species was first documented in North Dakota in 1980. (04-86. A:5/0
identification; A:5/0 breeding confirmation). Mary Alice Bergan, Mel Stone.

CONCLUSIONS

Based on the records evaluated above, the bylaws of the North Dakota
Birding Society's Bird Records Committee, and the criteria listed in Faanes and
Stewart (1982), we recommend changes to the status or distribution of 27 species
(Table 2). These recommendations include six changes or additions to the spring
season, nine to the summer season, eight to the fall season, and five to the winter
season.
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Table 2. Status of selected bird species in North Dakota, from Faanes and Stewart
(1982), and Svingen and Martin (2003, 2005). Changes in status are italicized and
are based on data presented in this article. Spring = 15 March to 31 May, Summer
= 1 June to 31 July, Fall = 1 August to 15 November, Winter = 16 November to 14
March.
Species
Trumpeter swan
Mottled duck
Pacific loon
Yellow-billed loon
Snowy egret
Tricolored heron
White-tailed kite
Black-necked stilt
Whimbrel
Little stint
Iceland gull
Lesser blackbacked gull
Glaucous-winged
gull
Great black-backed
gull
White-winged
dove
Great gray owl
Violet-green
swallow
Varied thrush
Northern
mockingbird
Yellow-rumped
warbler
Townsend's
warbler
Yellow-throated
warbler
Pine warbler
Hooded warbler
Summer tanager
Chipping sparrow
House finch

Status

Spring
Accidental
Accidental

Summer

Fall

Occasional

Occasional

Accidental

Accidental
Accidental
Rare

Breeding
Breeding

Rare
Accidental

Rare
Accidental

Breeding

Occasional
Occasional

Occasional
Accidental
Accidental

Occasional

Accidental

Winter

Accidental
Occasional
Occasional
Occasional
Occasional

Occasional
Accidental

Accidental
Accidental
Accidental

Accidental

Breeding

Accidental
Rare

Occasional
Rare

Occasional

Occasional

Occasional
Rare

Accidental
Rare

Occasional
Rare

Occasional
Accidental

Abundant

Uncommon

Abundant

Accidental

Accidental

Breeding

Accidental

Accidental

Accidental

Accidental

Occasional
Occasional
Accidental
Fairly
Common

Accidental
Accidental
Accidental
Fairly
Common

Occasional
Accidental
Accidental
Fairly
Common
Accidental

Accidental

Accidental
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NOTES
EFFECT OF DROUGHT AND AGRICULTURE ON RING-NECKED
PHEASANT ABUNDANCE, NEBRASKA PANHANDLE -- Regional declines
in ring-necked pheasant (Phasianus colchicus; RNP) abu ndance have been
documented from the late 1960's to the mid-1970 's (Dahlgren 1988, Perkins et a l.
1997) throughout the Northelll Plains (Labi sky 1976, Clark and Bogenschutz 1999)
with Iowa (Farris et al. 1977), Kansas (Applegate and Williams 1998, Rodgers 1999),
and Nebraska (Taylor et al. 1978), reporting declines. While region-wide declines in
RNP abundance were reported, RNP ab undance from a ll states reporting declines
appear to have stabilized in the earl y 1980 's. Declining RNP abundance has been
attributed to mul tiple environmental factors, with weather (Snyder 1984, Ril ey et al.
1994, Ril ey 1995) habitat conversion (Tay lor et al. 1978, Riley 1995 , Clark and
Bogenschutz 1999), and changing agricultural practices (Warner et al. 1982, Smith
et al. 1999) the most frequently cited causes. While multiple studies ex ist on RNP,
few studies on RNP abundance are available for Nebraska. At the peak of the Soil
Bank Act, Nebraska had a total of 3,54,517 ha (876,000 acres) enrolled. When the
ac t was repealed in 1965 the majority of enroll ed hectares reverted back to
ag riculture, with decreased cereal grains; possi bl y contributing to dec lines in RNP
abundance (Farrar 2000).
Frank and Woehler ( 1969) found a similar positive association between RNP
abundance and hecta res of cropland in Wisconsin. Unfortunately, spec ific crop
types were not mentioned. Conversely, Taylor et al. (1978) and Smith et al. (1999)
reported a negative relati onship between hectares of row crops (e.g., milo and corn)
and RNP ab undance in south-centra l Nebraska.
Galliforms life hi stori es (e .g., winter survival, nesting, and brood survival) are
often affected by botH habitat conversion and weather (Roseberry and Sudkamp
1998, Peterson et al. 2002). Exposure to severe weather conditions, specifically
co ld, wet, winter storms, mi ght result in death due to hypothermia (Nelson and
Janson 1949, Warner and David 1982) . Spring and summer hail storms have been
linked to hen mortality and destruction of unattended nests (Kimball 1945, Koz icky
et al. 1955, Rodgers 1999). The effects of sustained periods of drought potentially
can influence RNP surviva l, and ultimately ab undance, as a result of starvation ,
decreased vegetation height and nesting/brood-rearing habitat (Riley et al. 1998),
and increased exposure to predation (Gabbert et al. 1999, Homan et al. 2000).
Habitat co nversion also has been recognized as having direct and indirect impacts
on RNP reproduction (Therres 1989, Smith et al. 1999). Direct effects of habitat
conversion include a reduction in thermal cover, nesting/brood-rearing habitat, and
available forage . Indirect effects of habi tat conversion include increased exposure
to predation (Gabbert et al. 1999, Homa n et al. 2000). The objectives of my study
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were to detennine the effects of drought (e.g., Palmer Modified Drought Severity
Index; PMDI, Bridges et at. 2001) and/or agricultural practices (e.g., conversion) on
RNP abundance in the Nebraska Panhandle (NP).
The NP consists of 11 counties in western Nebraska and is one of six districts
managed by the Nebraska Game and Parks Commission (NGPC). Five Major Land
Resource Areas (MLRAs), were present within the region. MLRAs ranged from
the Central High Plains (Natural Resource Conservation Service 1998a), a community dominated by short and mixed-grass prairie vegetation (e.g., Boute/oua
gracilis, Buchloe dacZvloides, Pascopyrum smithii, Aristida spp., and Sporoholus
cryptandrus), to Nebraska Sand Hills (Natural Resource Conservation Service
1998b) dominated by little bluestem (Schizachyrium scoparium), sand bluestem
(Andropogon hallii) , prairie sand reed (Ca/amovil[a longi/alia), switchgrass (Pan icum virgatum), Indian grass (Sorghastrwll nutans), and needleandthread
(Hesperostipa comata). Additional species present within the study area included
prickly pear (Opuntia spp.), sand drop seed (SpOrohO/llS crypfandrus), threadleaf
sedge (Carex filifolia) , sideoats grama (Bouteloua curtipendula), and various
sedges (Carex spp.) and rushes (JUI1ClIS spp.). Annual precipitation was less than
38 cm and was distributed nonnally from January to December with precipitation
peaks in May and June (National Oceanic and Atmospheric Administration 2004;
www.ncdc.noaa.gov/oa/climate/research).Primary land uses in the NP were
irrigated agriculture and ranching.
Rural Mail Carrier Surveys (RMCS) have been conducted annually in
Nebraska since 1961 with carriers recording total observations of RNP, sharp-tailed
grouse (Tympanuchus phasianellus), wild turkey (Me/eagris ga/lopavo), blacktailed jackrabbit (Lepus cali/amicus), and cottontail rabbits (Sylvi/agus floridanus
and S. auduhonii) over their prescribed routes. RMCS have been correlated
closely with other population indices (e.g., breeding bird counts, Christmas bird
counts, hunter harvest; Wells and Sexson 1982, Applegate and Williams 1998).
NGPC personnel compiled and summarized data from RMCS, with each species
presented as number observed per 160 km of road driven (Scott Taylor, Nebraska
Game and Parks Commission, personal communication). The accuracy of RMCS
data is dependent in part on the number of cooperating mail carriers and the length
of their delivery routes (Allen and Sargeant 1975). Several environmental factors
have been shown to influence RMCS and other roadside survey techniques;
including weather, seasonal activity, vegetation height, and non-replication of
transects (Greeley et al. 1962, Saunders et at. 1971, Robinson et al. 2000, Williams et
al. 2003). More recent survey techniques (e.g., August Roadside Survey) have
instituted controls, mitigating these effects including surveying on clear, windless
days, during early mornings, along pre-established transects that are replicated
every year. Roadside vegetation height has been shown to influence detection
probability of target species in many studies (Greeley et a1. 1962, Saunders et al.
1971, Applegate 1997, Williams et al. 2003).
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Figure 1. Simple linear regression of ring-necked pheasant observed per 160 km of
Rural Mail Carrier Surveys route p~r year in the Nebraska Panhandle, 1961 through
2003.
I obtained summarized RMCS data for the NP, NGPC, District I, from 1961
through 2003. Data from RMCS were plotted against year to determine population
trends (Fig. I). Drought (PMDI; monthly and annual precipitation) and agricultural
data (annual hectares in production of row crops, cereal grains, and hay) were
collected for the NP from the National Oceanic and Atmospheric Administration
and National Agricultural Statistics Service, respectively. Kendall's tau-b tests
were used to detennine relationships between RCMS data and environmental
variables. The Kendall's tau-b test is a non-parametric measure of correlation,
where the sign indicates the direction of the relationship, with the absolute value
indicating the strength of association (SPSS 200 I). RMCS and hectares of
individual crops were compared within a year. For oats, an over-winter crop,
RMCS were compared to the previous year's production values. A correlation
matrix was constructed to analyze interactions between weather variables and
RMCS data. Monthly, seasonal, winter (year = n-l), and annual precipitation,
drought indices, and monthly, seasonal, and annual temperatures were compared
to RMCS data.
RMCS data showed declines in RNP observed from 1961-2003 (R2 = 0.72; Fig.
1). Two periods, one of decline (1961-1974) and one of depressed RNP
observations (1975-2003) (Fig. 2) were observed. Variation ofRNP observed was
greater from 1961 through 1974 (0"2 = 5.6), than 1975 through 2003 (0"2 = 0.8). While
two distinct periods are present in the dataset, no difference was detected between
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Figure 2. Simple linear regresllion of ring-necked pheasant observed per 160 km of
Rural Mail Carrier Survey routes in the Nebraska Panhandle for the years of 1961
through 1974 and 1975 through 2003.

periods. As such, these periods were not separated for analysis. RMCS data were
correlated positively with total hectares of oats and milo and correlated negatively
with hectares of corn. No relationship was found between RMCS data and total
hectares of wheat or hay (Table 1). A negative relationship was found between
RMCS data and PMDI data for January, February, and April (Table 2). Declines in
RNP abundance in the NP were similar to those reported from Kansas (Applegate
and Williams 1998), Iowa (Farris et al. 1977), Illinois (Warner and David 1982), and
Maryland (Smith et al. 1999).
Frank and Woehler (1969) found a similar positive association between RNP
abundance and hectares of cropland in Wisconsin. Unfortunately, specific crop
types were not mentioned. Conversely, Taylor et al. (1978) and Smith et al. (1999)
reported a negative relationship between hectares of row crops (e.g., milo and corn)
and RNP abundance in south-central Nebraska. I found no relationship between
hectares of wheat and hay and declining RNP abundance in the NP. However, I did
find a positive relationship between RNP abundance and hectares of oats and milo.
Further, a negative relationship between RMCS and hectares of corn was
observed. This also was observed in other states by Taylor et al. (1978), Warner et
al. (1982), and Smith et al. (1999). In Wisconsin, corn stands, unless large, were of
little value as an over-winter food source for ring-necked pheasant (Evrard 1996). I
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Table 1. Correlation of Rural Mail Carrier Surveys and agricultural crops (ha) in the
Nebraska Panhandle (1961-2003).
Kendall's tau-b

Agricultural Crops

0.592*
0.306*
-0.595*
-0.085
0.113

Oats
Milo
Corn
Wheat
Hay
*Significant at p

=

0.05.

Table 2. Correlation of Rural Mail Carrier Surveys and drought as measured by the
Palmer Modified Drought Severity Index (PMDI) in the Nebraska Panhandle (19612003).
Month
January
February
March
April
May
June
July
August
September
November
December
*Significant at p

=

PMDI Range

Kendall's tau-b

-3.55-4.25
-3.10-3.67
-3.43-3.21
-4.12-4.10
-3.73-4.21
-5.40-4.89
-6.66-5.24
-4.97-5.24
-4.93-5.04
-4.28-5.49
-4.11-4.36

-0.279*
-0.252*
-0.200
-0.225*
-0.092
-0.069
-0.015
-0.092
-0.097
-0.045
-0.122

0.05.

found RNP abundance was associated positively with oats and milo. These
finding are supported by Warner (1984), who reported RNP broods selected oat
fields in greater proportion than their availability. Taylor et al. (1978) reported
declining RNP abundance in south-central Nebraska with a positive relationship
between spring RNP hen densities and kilometers of fence rows, hectares of
pasture and hay, and wheat and wheat stubble.
My RNP survey data were found to be correlated negatively to drought
condition (PMDI) in January, February, and April. This was supported by Snyder
(1984) and Riley (1995), both of whom reported that decreased precipitation in
spring affected RNP production in the western Great Plains and Iowa, respectively.
Late winter and early spring drought affect subsoil moisture and decrease primary
production (Kiesselbach et al. 1930, Passioura 1991), reduce nesting cover (Riley
1995), and reduce invertebrate availability (Riley et al. 1994).
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Based on the findings of my research, several potential management
strategies could be implemented by the NGPC to increase RNP abundance in
the NP. An adaptive management model, similar to the North American
Waterfowl model, could be parameterized based in part on my findings.
Additional parameters should be considered in potential model development
including: nesting rate, chick survival, over-winter survival, and agricultural
production. Changes in agricultural crop selection in the NP were shown to
affect RNP abundance in the NP. Increasing agricultural production of specific
crops (e.g., oats and milo) through state-level incentive programs could
potentially increase RNP abundance.
I thank Scott Taylor of the Nebraska Game and Parks Commission for the use
of the Rural Mail Carrier Survey data.--Charles 1. Randel, IIi, Pheasants Forever,
inc., Oshkosh, Nebraska, 69154. Current address: Sapphos Environmental, inc.,
Pasadena, CA 91107. E-mail address:cjrandel@hotmail.com
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COMMON RAVEN NESTS IN NORTH DAKOTA AFTER tOO-YEAR
HIATUS -- The common raven (Corvus corax) has a hoI arctic distribution,
commonly occurring in open, mountainous or coastal areas (Goodwin 1976).
Despite its wide-spread distribution, the common raven is a rare breeding
species in the Great Plains and currently is absent from the Central Plains (Salt
and Salt 1976, Johnsgard 1979). Houston (1977) reported that the common
raven was present during the breeding season across Canadian prairie
provinces and into the Dakotas prior to 1875, but its occurrence declined in
conjunction with dramatic reductions in size and extent of free-ranging
American bison (Bison bison) herds. In North Dakota, the common raven was
recorded breeding throughout the 1800's, with nesting activity noted along the
Missouri River and in Pembina County in the northeastern corner of the state
(Stewart 1975). The common raven likely was extirpated from North Dakota
during the late 1800's, as a result of widespread poisoning and trapping of the
gray wolf (Canis lupus) and other large predators; the common raven was
observed rarely in the breeding season during the early 1900's (Stewart 1975).
Most recently, the common raven was listed as a rare winter visitor to north
central North Dakota (Berkey and Martin 1993).
In 1996, we extensively searched quaking aspen (Populus tremuloides)
woodlands of 1. Clark Salyer National Wildlife Refuge (in north central North
Dakota) to locate nests of Cooper's hawk (Accipiter cooperii) and other raptors;
we also noted location of American crow (Corvus brachyrhynchos) nests
(Nenneman et al. 2003). We found no evidence of the common raven nesting at J.
Clark Salyer National Wildlife Refuge during these nest searches. On 24 May 1998,
while we were revisiting Cooper's hawk nesting territories, we observed a common
raven at a large stick nest placed in an aspen tree. The nest contained two large,
fully-feathered nestlings estimated to be about 4 to 5 weeks old (estimate based on
a nestling period of 5 to 6 weeks [Baicich and Harrison 1997]). We observed only
one adult during two visits to the nest site.
On 23 May 1999, we found a common raven nest in an aspen tree about
850 m from the 1998 nest site. The nest contained two large, fully-feathered
nestlings estimated to be 5 weeks old. On 30 May 1999, five individuals were
observed flying near the nest site. On 14 May 2000, Robert Murphy revisited
the 1999 nest site and observed two large, nearly fledged (ca. 5 weeks old)
young at the same nest used in 1999. A pair was again observed in 2001, this
time with three young. Because common raven pairs occupy the same territory
from year to year, and frequently return to the same nest site in subsequent
breeding seasons (Ehrlich et al. 1988), these nests possibly represent a single
pair of birds.
In 1998 and 1999, we measured habitat characteristics at the common
raven nest sites (see Nenneman et al 2003 for methods). For comparison, we
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also present data from random plots measured at J. Clark Salyer National
Wildlife Refuge in 1996 during a study of Cooper's hawk nest-habitat selection
(Nenneman et al. 2003). Qualitatively, the raven nest sites had greater tree
densities (2800 and 2550 trees/ha), basal areas (34.9 and 39.6 m%a), and
canopy covers (85 and 85%, measurements at 1998 and 1999 nest, respectively),
but lower shrub densities (750 and 500 stems/ha) when compared to random
plots (tree density 1042.5 trees/ha, basal area 20.9 m 2 /ha, canopy cover 50.6%,
shrub density 2510.3 stems/ha). The common raven placed its nests among the
largest trees within the stand, as the nest tree diameter at breast height (DBH,
18.4 and 20.3 cm) was larger than the mean stand DBH (17.5 cm). These two
nest sites are generally similar to common raven nest sites measured in
northwestern Wyoming, where nests usually were located in isolated stands of
trees or near the edge of larger stands, and in stands with greater canopy cover
and basal area than randomly available (Dunk et al. 1997).
During 2006 and 2007, the common raven was observed in Pierce County,
North Dakota, Burke County, North Dakota, Bottineau County, North Dakota, and
elsewhere in McHenry County, North Dakota during the breeding season. In early
June 2006, an adult with a recently fledged young was observed in the Turtle
Mountains, Bottineau County, In 2007, a nest was located in a pine plantation near
headquarters on 1. Clark Salyer National Wildlife Refuge.
Our observations represent the first documented nesting by the common
raven in North Dakota since the late 1800's. Houston (1977) suggested that the
expansion of the American crow onto the Canadian prairies was limited by the
scarcity of trees for nest sites, which also might have limited the extent of the
common raven. Aspen woodland has increased substantially in and around J.
Clark Salyer National Wildlife Refuge since European settlement, due primarily
to fire suppression and extirpation of large herbivores (Grant and Murphy
2005). Thus, plausibly these increases in woodland habitat might be providing
nest sites necessary for the common raven to recolonize the region. Conversely, the common raven is currently a year-round resident in northern
McHenry County, in the Turtle Mountains (Bottineau and Rolette counties),
and in the Pembina Hills (Pembina and Cavalier counties), areas which
represented extensive natural woodland areas prior to settlement of the region.
Common raven numbers have increased during the second half of the twentieth
century, and the common raven has returned to parts of its previous range
(Boarman and Heinrich 1999). Indeed, analysis of Breeding Bird Survey routes
from 1966 through 2003 indicates an increasing population trend for the
common raven across most of its range in North America. An increase of
greater than 1.5% change per year is indicated for neighboring northwestern
Minnesota, southern Manitoba, and southeastern Saskatchewan (Sauer et al.
2008). Possibly, these opportunistic Corvids are adapting to and expanding
into previously unoccupied habitats.
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