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HABITAT USE AND MIGRATION PATTERNS OF
SANDHILL CRANES ALONG THE PLATTE RIVER,
1998-2001

Craig A. Davis!

Platte River Whooping Crane Trust
6611 W. Whooping Crane Drive
Wood River, NE 68883

ABSTRACT—During spring migration, sandhill cranes (Grus canaden-
sis) rely on the central Platte River valley in Nebraska as a staging area
to replenish depleted energy and nutrient reserves. From mid-February
to mid-April 1998-2001, we conducted ground and aerial surveys of
sandhill cranes in the central Platte River valley. Peak numbers of
sandhill cranes (121,000-285,000 cranes) detected during ground sur-
veys occurred in mid-March (1998, 2001) or early March (1999, 2000).
From 42% to 55% of the cranes occurred in cornfields, 26%-38% in
lowland grassland, 7%-13% in alfalfa, and 2%-12% in other habitats
(soybean, winter wheat, shrub-grassland, upland grassland). In general,
sandhill cranes preferred channel widths >150 m and avoided channel
widths <100 m. Channel widths at roost sites were significantly wider
(P < 0.001) than channel widths at unused sites (229 m = 2.9 S.E. vs.
83 m £ 2.1 S.E.). Our research suggests future management of sandhill
cranes in central Nebraska should include protecting and restoring criti-
cal habitats, maintaining appropriate stream flows, and providing ad-
equate river channel widths and food resources.

Key Worbs: Grus canadensis, habitat use, Nebraska, Platte River valley,
roost sites, sandhill crane, spring migration

! Current address: Department of Zoology, 430 Life Science West, Okla-
homa State University, Stillwater, OK 74078; <craigda@okstate.edu>
Introduction
Each spring, hundreds of thousands sandhill cranes (Grus canadensis)
migrate through the central Great Plains from wintering grounds in Texas,

New Mexico, and Mexico en route to breeding grounds in Siberia, Alaska,
and northern Canada. During migration, sandhill cranes briefly concentrate
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at stopover sites throughout the Great Plains (Johnson and Stewart 1974;
Tacha et al. 1984). In central Nebraska, the Platte River valley is considered
an important spring staging site, with approximately 80%-90% of the
midcontinental population of sandhill cranes (500,000-550,000 cranes;
Solberg 2000) staying there for up to six weeks (Tacha et al. 1992). The
importance of this region is related to high-quality foraging habitat, that is,
croplands and wet meadows, and roosting habitat, that is, wide, shallow,
unobstructed river channels associated with the Platte River (Tacha et al.
1994). Waste grain (primarily corn) in croplands provides sandhill cranes
with readily available, highly metabolizable foods to build up fat stores
(Krapu et al. 1985; Tacha et al. 1987). Invertebrates that inhabit wet mead-
ows provide cranes with essential amino acids and calcium not available in
corn and other grains (Reinecke and Krapu 1986). Sandhill cranes accumu-
late fat and protein reserves during their stay along the Platte River (Krapu
et al. 1985), and these reserves likely contribute to successful completion of
migration and successful reproduction on the breeding grounds. Wide,
unvegetated channels of the Platte River are important to sandhill cranes
because they provide secure, undisturbed sites for nocturnal roosting (Krapu
et al. 1984; Davis 2001).

During the last 100 to 150 years, wet meadow and open-channel
habitats critical to staging sandhill cranes on the Platte River have declined
(McDonald and Sidle 1992; Johnson 1994; Currier 1997). During this
period approximately 70% of the Platte’s flow was stored in reservoirs to be
diverted for irrigation and electric generation (Williams 1978). This long-
term reduction in the Platte’s flow has had a profound impact on wet
meadow and open-channel habitats. For example, the reduction in flows has
facilitated the conversion of wet meadows, which are hydrologically linked
to river flows (Hurr 1983; Wesche et al. 1994), to croplands, homesites, and
commercial properties; only 20%-25% of the original wet meadows along
the central Platte River remain (Currier and Ziewitz 1987). Additionally,
encroachment of woody vegetation on sandbars and narrowing of river
channels have resulted from reduced river flows (Williams 1978; Eschner et
al. 1981; Johnson 1994; Currier 1997). Sidle et al. (1989) reported that the
active river channel in some river segments had been reduced by as much as
90%. Although there is some debate over whether the Platte River histori-
cally was a wooded or prairie river (Currier and Davis 2000; Johnson and
Boettcher 2000), it is clear that habitat changes during the last 40 to 50 years
have influenced sandhill crane distributions in the Platte River. For ex-
ample, Faanes and LeValley (1993) reported that 60% of the sandhill crane
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population in 1957 was located within the Lexington to Kearney reach, but
by 1989 only 5% of the population was located in that reach (see Fig. 1). In
addition, they found that while only 9% of the population was located in the
Kearney to Chapman reach in 1957, by 1989 over 80% of the population
was located there.

For most of the last 30 years, the midcontinental population of sandhill
cranes has been increasing, but the population may have recently stabilized
(Tacha et al. 1994; Sharp et al. 2001). However, the future of this population
could be in jeopardy if habitat quality along the Platte River declines
further. Moreover, the population also is potentially threatened by other
factors, such as food shortages, incompatible farming practices, a burgeon-
ing lesser snow goose (Chen caerulescens) population, and inadequate river
flows (US Fish and Wildlife Service 1981; Currier et al. 1985; Reinecke and
Krapu 1986; Davis 2001). Because of concern over the well-being of this
population, the Platte River Whooping Crane Maintenance Trust (hereafter,
the Trust) initiated an ongoing, long-term monitoring program to assess the
status of sandhill cranes during their stay in the Platte River valley. The
objective of this program is to assess sandhill crane distributions, numbers,
and habitat-use patterns in relation to weather and habitat conditions. I
present the results for the first four years (1998-2001) of this monitoring
program.

Methods
Study Area

The study was conducted within a 120 km long by 5 km wide stretch
of the Platte River between Chapman and Overton, Nebraska (Fig. 1). The
study area encompassed approximately 774 km? The dominant habitat
types within the study area are cropland, lowland grassland (including wet
meadows), upland grassland, riparian forest, and shrubland. Croplands are
composed of corn, soybean, wheat, sorghum, and alfalfa. Corn is the prin-
cipal crop grown in the area. The dominant plants associated with the
lowland grasslands in the area are big bluestem (Andropogon gerardii),
indiangrass (Sorghastrum nutans), switchgrass (Panicum virgatum), and
sedges (Carex spp.), and the dominant plants in the upland grasslands are
big bluestem, blue grama (Bouteloua gracilis), buffalograss (Buchloe
dactyloides), and little bluestem (Schizachyrium scoparium) (US Fish and
Wildlife Service 1981). The dominant trees of riparian forests include
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50 Kilomsters

Figure 1. Location of study area in central Nebraska between Grand Island and
Overton.

castern cottonwood (Populus deltoides), green ash (Fraxinus
pennsylvanica), eastern redcedar (Juniperus virginiana), red mulberry
(Morus rubra), rough-leaved dogwood (Cornus drummondii), sandbar wil-
low (Salix exigua), and American elm (Ulmus americana). The shrubland
plant community is characterized by a mixture of lowland grassland plants
and woody plants such as buffaloberry (Shepherida argentea), false indigo
(Amorpha fruticosa), rough-leaved dogwood, and eastern redcedar (US
Fish and Wildlife Service 1981).

Ground and Aerial Surveys

We conducted weekly ground surveys of sandhill cranes along five
designated routes throughout the study area from late winter to early spring
(15 February-25 April 1998 [spring 1998}, 25 February—15 April 1999
[spring 1999], 20 February—15 April 2000 [spring 2000}, and 4 March-14
April 2001 [spring 2001]. We selected routes based on sandhill crane
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distribution patterns from past studies in the Platte River valley. Routes
were located along county roads north and south of the river and were
generally within 4 km of the river. We drove approximately 1,452 km on
these routes during morning (sunrise to 1200 P.M. CST) and afternoon
(1201 P.M. CST to sunset) once each week. Sandhill crane flocks were
located along the designated survey routes. We defined individual flocks as
groups of sandhill cranes that were separated by >100 m from other groups
(Iverson et al. 1987). For each observation, we recorded the estimated
number of cranes in the flock and associated habitat type (e.g., lowland
grassland, upland grassland, corn, alfalfa, and soybean) and land-use prac-
tice (e.g., grazed, ungrazed, idled, hayed, tilled, and shredded).

To determine distribution patterns of sandhill crane roosts and num-
bers, aerial surveys of the river from Chapman to Overton were conducted
via a Cessna 172 fixed-wing airplane. These surveys were initiated at
sunrise and continued for approximately 2 hr. A total of 27 aerial surveys
were conducted during the study (20 February—10 April 1998, n = 5; 1-29
March 1999, n = 8; 8 March-3 April 2000, n = 6; 4 March—6 April 2001, n
= 8). Sandhill cranes often departed roost sites in the western portion of the
survey area early. Thus, surveys were initiated from alternate directions
each week from the eastern portion (Grand Island) of the survey area on one
day and from the western portion (Kearney) on another day. During flights,
one person videotaped crane roosts using an 8§ mm video camera, and a
second person recorded roost site locations and sizes onto recent (1996)
aerial photographs. Individual roosts were defined by groups of cranes that
were separated from other groups by >100 m (Iverson et al. 1987). Crane
roost numbers and roost locations were later confirmed from the video-
tapes.

Habitat Availability

Habitat availabilities were classified during ground surveys in mid-
February 1999 and late November to early December 1999 and 2000.
Habitat type was mapped on digital orthophoto quadrangles. ArcView GIS
version 2.0a (Environmental Systems Research Institute 1996) was used to
determine the area of each habitat type. Availability of each habitat type was
expressed as a percentage of the total area classified. Land-use availabilities
were not determined because land-use practices changed during each sea-
son.
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Roost Habitat Characteristics

Roost site selection was evaluated by comparing channel widths of
sites used and unused by cranes. Unobstructed channel width is considered
an important variable for roosting requirements of sandhill cranes because
cranes rely heavily on eyesight to detect approaching predators (Armbruster
and Farmer 1982). For this study we determined unobstructed channel
widths, that is, where view was not impeded by high islands, stream banks,
or trees, for used versus unused sites from aerial photos. Visual obstructions
were at least 1 m high (Armbruster and Farmer 1982; Folk and Tacha 1990).
Flight videos were used to delineate unobstructed views for measurements
on aerial photographs. For sites actually used by cranes, one to four mea-
surements were taken, depending on the length of the roost site (Sidle et al.
1993). For those roosts with multiple channel width measurements, channel
widths were averaged. To determine the widths for unused channels, I
recorded channel widths at 0.8 km increments on aerial photographs, and
only those increments not delineating a roost site were used for comparison
with unused sites.

Statistical Analysis

Preference or avoidance of habitat types and channel widths for each
year was determined using the log likelihood ratio test for goodness of fit
(G-test; Sokal and Rohlf 1981) and Bonferroni Z-statistic (Neu et al. 1974).
Habitat availability was based on the percentage of each habitat type within
the study area, while channel width availability was based on the percentage
of 0.8 km segments that occurred in each channel width class (<50 m, 51-
100 m, 101-150 m, 151-200 m, 201-250 m, 251-300 m, and <301 m).
Habitat-use was based on the percentage of sandhill cranes observed in each
habitat type (based on total number of cranes observed each year during
ground surveys), and roost use was based on the percentage of sandhill
cranes observed in each channel width class (based on total number of
cranes observed each year during aerial surveys). Habitat and channel width
availability greater than the upper end of the confidence interval on propor-
tional use indicated avoidance, while values less than the lower end indi-
cated preference (Neu et al. 1974). I used one-way analysis of variance to
evaluate differences between unobstructed channel widths of used and
unused sites (SYSTAT 1992). I used a normality plot to test assumptions of
normality and Levene’s test to test for homoscedasticity (SYSTAT 1992).
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For the one-way analysis of variance, unobstructed channel width was the
dependent factor, and site type was the independent factor. All statistical
tests were considered significant at P <0.10. I selected the higher signifi-
cance level to control for Type II error.

Results

During 1998-2000, approximately 2,500-10,000 sandhill cranes ar-
rived in central Nebraska in mid- to late January, prior to initiation of our
surveys. In 2001 sandhill cranes arrived in central Nebraska in early Febru-
ary, with the first large groups of cranes (2,000-4,000 cranes) arriving in
mid-February. In 1998 and 2001 sandhill crane numbers within the study
area peaked by mid-March, while in 1999 and 2000 crane numbers peaked
by the first week of March (Fig. 2). Crane numbers declined after early
April during all four years.

During each year, most of the sandhill cranes were observed in three
habitat types: corn, lowland grassland, and alfalfa (Table 1). Crane use of
these three habitat types varied among the four years. Sandhill crane use of
corn ranged from 42% in 1999 to 55% in 2001, while their use of lowland
grassland ranged from 26% in 2001 to 38% in 1999 (Table 1). Sandhill
crane use of alfalfa ranged from 7% in 2001 to 13% in 1999. In general,
sandhill cranes used the other habitats minimally, except for upland grass-
land (5%) in 1999 and soybean (6%) in 2001. Sandhill cranes did not use
habitat types in proportion to their availability during the study (G, ;.
>15.15, P <0.034). During all four years, cranes exhibited preference for
alfalfa and used corn less than its availability (Table 1). Cranes exhibited
preference for lowland grassland in 1998-2000 but used this habitat in
proportion to its availability in 2001.

Sandhill crane use of corn and lowland grassland was greatly influ-
enced by land-use practice. During the study, most of the crane observations
in corn were in grazed and ungrazed stubble. Sandhill crane use of corn
stubble was highest (88%) in 2001 (56% for grazed, 32% for ungrazed) and
lowest (64%) in 2000 (41% for grazed, 23% for ungrazed). Sandhill crane
use of tilled and shredded corn ranged from 12% in 2001 (5% for tilled, 7%
for shredded) to 36% in 2000 (16% for tilled, 20% for shredded). In 1999
and 2000, 80% of the cranes observed in lowland grassland were in grazed
pastures and 12%-14% were in hayed meadows. In 1998 and 2001 sandhill
crane use of grazed pastures was lower (47% for 1998, 70% for 2001) and
use of hayed meadows was higher (30% for both years). Sandhill crane use
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Figure 2. Staging sandhill crane numbers from ground surveys conducted along the
Platte River in central Nebraska during spring, 1998-2001.

of idled grassland was minimal (0.6%-2.2%), except in 1998 when use was
21%.

During the study, the maximum number of roosting cranes observed
on the river was highly variable. In 1998-2000 the maximum number of
roosting cranes observed on the river ranged from 207,700 (28 March 1998)
to 284,500 (15 March 1999). In 2001, however, the maximum number of
roosting cranes observed on the river was 412,700 (20 March). Crane
numbers at each roost site averaged 6,842 + 205.3 S.E. (n = 1,111 roost
sites, range = 4-75,000 cranes). During each year, most of the roosting
cranes (89%-98%) were observed in the Highway 34 to Shelton reach (43
km river stretch) and the Gibbon to Highway 10 reach (9 km river stretch)
(see Fig. 1).

Most of the roosting cranes (77%-97%) were observed in river chan-
nels with widths >200 m (Table 2). Sandhill cranes did not use channel
widths in proportion to availability during any year of the study (G
>179.98, P < 0.001). Sandhill cranes avoided river channels with widths
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TABLE 1

AVAILABILITY AND USE OF HABITAT BY STAGING SANDHILL
CRANES IN CENTRAL NEBRASKA DURING SPRING MIGRATION,

1998-2001
Habitat use (%) Habitat selection®
Habitat
Habitat available 1998 1999 2000 2001 1998 1999 2000 2001
(%)
Corn 60.4 542 415 48.0 55.0 < < < <
Soybean 5.0 19 24 40 6.0 0 0 0 0
Alfalfa 4.7 123 13.0 10.0 7.0 > > > >
Winter wheat 0.4 05 01 02 06 0 < 0 0
Lowland grassland 26.5 29.7 37.5 35.0 26.0 > > > 0
Upland grassland 1.5 05 45 20 40 < > > >
Shrubland 1.3 02 09 01 06 < 0 < <
Other¢ 0.2 07 01 02 06 > 0O 0 >

 Habitat availability is based on inventories conducted mid-February 1999 and late
November and early December 1999 and 2000.

® > indicates use of habitat greater than expected and < indicates use of habitat less than
expected. O indicates habitat used in proportion to expectation. Habitat preferences
calculated following Neu et al. (1974) with P < 0.10.

¢ Includes farmsteads and feedlots.

<150 m in 1998, 1999, and 2000 and river channels with widths <100 m in
2001 (Table 2). River channel width preferred by sandhill cranes varied
during the study from >150 to >250 m. In 2001 sandhill cranes preferred
channel widths >150. In 1998 and 1999 they preferred channel widths
>250 m and >200 m, respectively. In 2001 sandhill cranes preferred chan-
nel widths 201-250 m and >300 m. Overall, channel widths at occupied
roost sites were wider (229.33 m + 2.9 S.E.) than channel widths at unused
sections of the river (82.7 m + 2.11; F = 1,709.61, P < 0.001).

1, 2452

Discussion

Historically, sandhill cranes tend to arrive in central Nebraska in mid-
February and increase through February (US Fish and Wildlife Service
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TABLE 2

AVAILABILITY AND RIVERINE USE BY ROOSTING SANDHILL
CRANES IN CENTRAL NEBRASKA DURING SPRING MIGATION,

1998-2001
Percentage of roosting Channel
sandhill cranes (%) width selection®
Channel Habitat
width available 1998 1999 2000 2001 1998 1999 2000 2001
classes (m) (%)?
<50 374 0.0 05 1.7 0.6 < < < <
51-100 25.9 0.5 24 70 3.1 < < < <
101-150 11.6 0.3 6.7 5.1 7.0 < < < 0
151-200 5.2 20 99 132 127 0 0 > 0
201-250 7.1 13.7 157 213 382 0 > > >
251-300 4.9 142 244 233 107 > > > 0
> 301 7.9 69.2 404 285 278 > > > >

* Habitat availability based on the proportion of 406 0.8-km river segments within each
channel width class. Measurements were recorded from 1996 aerial photos of the Platte
River from Chapman to Overton.

® > indicates use of channel width greater than expected and < indicates use of channel
width less than expected. 0 indicates use of channel width in proportion to expectation.
Habitat preferences calculated following Neu et al. (1974) with P < 0.10. Samples sizes
were 135, 264, 562, and 132 for 1998, 1999, 2000, and 2001, respectively.

1981; Currier et al. 1985). This study supports this pattern, but indicates
major variability in the exact date of arrival. In 1998-2000, 5,000-10,000
sandhill cranes arrived in central Nebraska by late January. In contrast, in
2001 the arrival of sandhill cranes was later; large groups of cranes did not
begin arriving until mid-February. Such differences in the migration phe-
nology are likely a function of the different weather conditions that oc-
curred during the study. In 1998-2000 mild weather conditions in January
and February occurred throughout the central Great Plains. Average tem-
peratures during Januvary and February 1998-2000 ranged from 3°C to 6°C
above normal for central Nebraska (National Oceanic and Atmospheric
Administration 1998; 1999; 2000). In 2001 weather conditions were colder
and snowier in the central Great Plains, especially in February, when aver-
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age temperatures were 3°C below normal (National Oceanic and Atmo-
spheric Administration 2001). Over 61 cm of snow fell in central Nebraska
during January and February 2001. Melvin and Temple (1982) noted that
sandhill crane departures during the spring are usually heaviest with clear
skies and southeastern winds. In 1998-2000 these conditions were common
in January and February throughout the central Great Plains; in 2001,
however, cloudy skies and northerly winds were common (National Oce-
anic and Atmospheric Administration 1998, 1999, 2000, 2001).

Peak sandhill crane numbers, based on both ground and aerial surveys,
fluctuated considerably during the study. For ground surveys, the fluctuat-
ing peak numbers may have been due to differences in availability of waste
corn as increased fall tillage within the study area during some years may
have reduced its availability. As a result, sandhill cranes may have flown
farther than the 3 km width of the study area in search of available corn. In
fact, large numbers of cranes were observed foraging up to 20 km from the
river in 1999 and 2000 (G.L. Krapu and D.A. Brandt, US Geological Sur-
vey, Jamestown, ND, unpublished data). For the aerial surveys, the fluctu-
ating peak numbers also may be related to differences in morning departure
times of cranes from roost sites and temporal differences in migration
phenologies for each year. Norling et al. (1992) noted that departure times
of sandhill cranes from roosts were earliest during the beginning of the
staging period (9-21 March) in central Nebraska. Moreover, they found that
the greatest proportion of sandhill cranes departing before sunrise occurred
during that period. In 2001 I recorded a considerably higher maximum
number of roosting sandhill cranes (412,700 cranes) than recorded during
the previous years. One possible explanation for this higher number may be
that the cranes remained on the roost sites longer during that survey, which
may have allowed for a more complete survey of the staging population. An
examination of the video from the survey tended to confirm the high num-
bers recorded during the survey, however, poor lighting conditions during
videotaping made it difficult to quantify a correction factor. As a result, for
some roost sites an overestimation of crane numbers may have played a role
in the high number. Additionally, in 2001 larger concentrations of sandhill
cranes arrived later in the Platte River valley compared to previous years.
Hence, the higher number of cranes may have also been related to more
cranes departing from the Platte River valley later, resulting in more cranes
occurring on the Platte River during the survey.

Similar to the results of Krapu et al. (1984) for the Platte River valley
in 1979 and Iverson et al. (1987) and Folk and Tacha (1991) for the North
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Platte River valley in 1980 and 1989, respectively, we observed staging
sandhill cranes predominantly using corn stubble, lowland grasslands, and
alfalfa. These habitats serve important functions for staging sandhill cranes.
Corn stubble provides an abundant, easily accessible, high-energy food
(Krapu et al. 1985; Tacha et al. 1987), while alfalfa and lowland grasslands
provide important sources of invertebrate foods (Reinecke and Krapu 1986).
Additionally, lowland grasslands are important to cranes for pair-formation
activities, drinking, and loafing (Iverson et al. 1987; Tacha 1988).

In this study, sandhill crane habitat-use patterns were influenced by
land-use practices. In cornfields, cranes exhibited high use of ungrazed and
grazed stubble (64%-88%) compared to tilled and shredded stubble (12%-
36%). Although availability of these habitat types may have influenced
habitat-use patterns, the high use of ungrazed and grazed stubble is likely
related to waste corn being more available in those fields compared to fields
of tilled and shredded stubble. In West Texas, tilling of corn stubble re-
duced availability of waste corn by 77% (Baldassarre et al. 1983). Although
the effect of shredding on waste corn availability is unknown, shredding
likely reduces waste corn availability because corn kernels may become
buried in the shredded litter.

During the last 20 years, a precipitous decline in waste corn available
to staging sandhill cranes has occurred in central Nebraska. From 1978 to
1998 waste corn available to sandhill cranes declined by nearly 50% (G. L.
Krapu and D. A. Brandt, US Geological Survey, Jamestown, ND, unpub-
lished data). This decline has been attributed primarily to improved corn
harvesting efficiency; however, increased foraging pressure by expanding
populations of wintering Canada geese (Branta canadensis) and of staging
lesser snow geese prior to sandhill crane arrival in central Nebraska has also
contributed to the decline (G.L. Krapu and D.A. Brandt, US Geological
Survey, Jamestown, North Dakota, unpublished data). Currently, waste
corn availability does not appear to be limiting to the midcontinental popu-
lation of sandhill cranes. However, if the midcontinental population of
lesser snow geese continues to grow rapidly, availability of waste corn
could become limiting to sandhill cranes. Moreover, if fall tillage of corn-
fields continues to increase in central Nebraska, supplies of waste corn
would be further depleted. Future management for sandhill cranes in central
Nebraska may need to consider discouraging both snow goose use and fall
tillage in the areas heavily relied upon by the cranes.

Sandhill cranes tend to prefer grasslands with lower vegetation height
(<25 cm) and sparse cover (Lovvorn and Kirkpatrick 1982; VerCauteren
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1998). Lower vegetation height and sparse cover provide cranes with an
unobstructed view of the surrounding landscape and allow freedom of
movement through the grassland (Lovvorn and Kirkpatrick 1982). In this
study, sandhill cranes extensively used grazed pastures and hayed mead-
ows. Sandhill crane selection of these grasslands is probably related to the
lower vegetation height created by the management practices. Additionally,
sandhill cranes may be attracted to the grazed pastures because of enhanced
foraging opportunities for soil invertebrates. Grazing can increase soil
invertebrate numbers, particularly scarab beetles (Scarabaeidae) and earth-
worms (Aporrectodea spp.), by adding organic matter to the system (Ritcher
1958; Edwards and Lofty 1977; Davis and Vohs 1993a). In grasslands of the
Platte River valley, sandhill cranes primarily feed on scarab beetles and
earthworms (Reinecke and Krapu 1986; Davis and Vohs 1993b).

In general, sandhill cranes preferred wide river channels (>150 m) and
avoided narrow river channels (<100 m) during this study. Similarly, Krapu
et al. (1984) found that sandhill cranes staging in the central Nebraska
preferred river channels >150 m wide and avoided river channels <50 m
wide. Several researchers have suggested that sandhill cranes select roost-
ing sites based on the association of wide, unobstructed river channels to
lowland grasslands (Folk and Tacha 1990; Faanes and LeValley 1993; Sidle
et al. 1993). In this study, roosting cranes were primarily concentrated
within two reaches of the Platte River (Highway 34 to Shelton and Gibbon
to Highway 10) that contained some of the widest river channels (>250 m)
and largest tracts of lowland grasslands.

Maintaining adequate river flows is critical for providing roosting
habitat for sandhill cranes during the spring. Currier et al. (1985) reported
that river flows need to be maintained at a minimum of 57 m¥/sec to provide
ideal roosting habitat for sandhill cranes. Specifically, these flows will
provide the optimum range of roosting depths (10.2-20.3 cm; Armbruster
and Farmer 1982) within a 150 m wide channel required by sandhill cranes.
During this study, average river flows ranged from 49 m*/sec in 1999 to 116
m’/sec in 1998 (D. Hitch, US Geological Survey, North Platte, NE, unpub-
lished data). For the most part, river flows during this study appeared to
provide adequate roosting habitat for sandhill cranes. However, during a
two-week period in 1998, river flows averaged 165 m*/sec (D. Hitch, US
Geological Survey, North Platte, NE, unpublished data). These extremely
high flows (170% above long-term flows), which were caused by above-
normal precipitation in Colorado and releases from reservoirs on the North
Platte River, appeared to have a significant impact on roosting cranes. The
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higher flows resulted in many traditional sandhill crane roost sites being
inundated with deep water. As a result, large numbers of cranes were forced
to search for alternative roost sites after sunset, making them more vulner-
able to power-line collisions.

Conservation and management of habitat complexes composed of
riverine roost sites in close proximity to cornfields, lowland grasslands, and
alfalfa should be a high priority for sandhill crane management in central
Nebraska (Tacha et al. 1994). Protection of existing habitat complexes and
development of future habitat complexes are important components of a
sandhill crane management plan for central Nebraska. Additionally, main-
tenance of adequate stream flows in the Platte River for roosting cranes is
important. Lowland grasslands are the most limited habitat along the Platte
River (Currier and Ziewitz 1987), and yet they play a critical role in sandhill
crane pair formation and foraging activities; restoration of marginal crop-
lands to lowland grasslands, especially those croplands adjacent to wide
river channels, should also be examined in management plans. During the
last 20 years the Trust and other conservation organizations have been
maintaining wide, unvegetated river channels for crane roosting by using
heavy equipment to remove vegetation from islands and riverbanks (Currier
1991). Faanes and LeValley (1993) suggested the increase of sandhill
cranes in the reaches downstream of Kearney may be attributed to mechani-
cal removal of vegetation. Because woody vegetation is no longer con-
trolled by peak scouring flows of the Platte River during the spring, future
management of roosting habitat should continue to include mechanical
removal of vegetation. The future of the midcontinental sandhill crane
population may depend on comprehensive and proactive management to
protect existing habitats, restore lowland grassland and riverine roosting
habitats, manage appropriate stream flows, and ensure adequate and avail-
able food resources.

Acknowledgments

Field assistance was provided by Paul Currier, Beth Goldowitz, Rob-
ert Henszey, Kent Pfeiffer, and Vern Throop. Brook Herman, Chris
Mittenbrink, Kent Pfeiffer, Rebecca Pfeiffer, Stan Proboszcz, and Vern
Throop assisted with delineating habitat areas within the study area. Robert
Henszey constructed the study area map. The Platte River Whooping Crane
Trust provided financial and logistical support for the study.



Sandhill Cranes along the Platte River 213

References

Armbruster, M.J., and A.H. Farmer. 1982. Draft sandhill habitat suitability
model. In Proceedings 1981 Crane Workshop, ed. J.C. Lewis, 136-43.
Tavernier, FL: National Audubon Society.

Baldassarre, G.A., R.J. Whyte, E.E. Quinlan, and E.G. Bolen. 1983. Dy-
namics and quality of waste corn available to postbreeding waterfowl
in Texas. Wildlife Society Bulletin 11:25-31.

Currier, P.J. 1991. Reclamation of crane roosting habitat on the Platte River
and restoration of riverine wetlands. In Proceedings of the Interna-
tional Crane Workshop, ed. J. Harris, 403-7. Baraboo, WI: Interna-
tional Crane Foundation.

Currier, P.J. 1997. Woody vegetation expansion and continuing declines in
open channel habitat on the Platte River in Nebraska. Proceedings of
the North American Crane Workshop 7:141-52.

Currier, P.J., and C.A. Davis. 2000. The Platte as a prairie river: a response
to Johnson and Boettcher. Great Plains Research 10:69-84.

Currier, P.J., G.R. Lingle, and J.G. VanDerwalker. 1985. Migratory Bird
Habitat on the Platte and North Platte Rivers in Nebraska. Grand
Island, NE: The Platte River Whooping Crane Critical Habitat Main-
tenance Trust.

Currier, P.J., and J. Ziewitz. 1987. Application of a sandhill crane model to
management of habitat along the Platte River. In Proceedings 1985
Crane Workshop, ed. J.C. Lewis, 315-325. Grand Island, NE: Platte
River Whooping Crane Habitat Maintenance Trust.

Davis, C.A. 2001. Nocturnal roost site selection and diurnal habitat use by
sandhill cranes during spring in central Nebraska. Proceedings North
American Crane Workshop 8:48-56.

Davis, C.A., and P.A. Vohs. 1993a. Availability of earthworms and scarab
beetles to sandhill cranes in native grasslands along the Platte River.
Prairie Naturalist 25:199-212.

Davis, C.A., and P.A. Vohs. 1993b. Role of macroinvertebrates in spring
diet and habitat use of sandhill cranes. Transactions of the Nebraska
Academy of Sciences 20:81-86.

Edwards, C.A., and J.R. Lofty. 1977. Biology of Earthworms. New York:
Wiley and Sons.

Environmental Systems Research Institute. 1996. ArcView GIS. Redlands,
CA: Environmental Systems Research Institute.



214 Great Plains Research Vol. 13 No. 2, 2003

Eschner, T.R., R.F. Hadley, and K. Crowley. 1981. Hydrologic and Mor-
phologic Changes in the Platte River Basin: A Historic Perspective.
Denver: US Geological Survey.

Faanes, C.A., and M.J. LeValley. 1993. Is the distribution of sandhill cranes
on the Platte River changing? Great Plains Research 3:297-304.
Folk, M.J., and T.C. Tacha. 1990. Sandhill crane roost site characteristics in
the North Platte River Valley. Journal of Wildlife Management 54:480-

86.

Hurr, R.T. 1983. Ground-water Hydrology of the Mormon Island Crane
Meadows Wildlife Area, near Grand Island, Hall County, Nebraska.
Washington, DC: US Geological Survey.

Iverson, G.C., P.A. Vohs, and T.C. Tacha. 1987. Habitat use by mid-
continent sandhill cranes during spring migration. Journal of Wildlife
Management 51:448-58.

Johnson, D.H., and R.H. Stewart. 1973. Racial composition of migrant
populations of sandhill cranes in the northern Great Plains states.
Wilson Bulletin 85:148-62.

Johnson, W.C. 1994, Woodland expansion in the Platte River, Nebraska:
patterns and causes. Ecological Monograph 64:45-84.

Johnson, W.C., and S.E. Boettcher. 2000. The presettlement Platte: wooded
or prairie river? Great Plains Research 10:39-68.

Krapu, G.L., D.E. Facey, E.K. Fritzell, and D.H. Johnson. 1984. Habitat use
by migrant sandhill cranes in Nebraska. Journal of Wildlife Manage-
ment 48:407-17.

Krapu, G.L., G.C. Iverson, K.J. Reinecke, and C.M. Boise. 1985. Fat depo-
sition and usage by arctic nesting sandhill cranes during spring. Auk
102:362-68.

Lovvorn, J.R., and C.M. Kirkpatrick. 1982. Field use by staging eastern
greater sandhill cranes. Journal of Wildlife Management 46:99-108.

McDonald, P.M., and J.G. Sidle. 1992. Habitat changes above and below
water projects on the North Platte and South Platte Rivers in Nebraska.
Prairie Naturalist 24:149-58.

Melvin, S.M., and S.A. Temple. 1982. Migration ecology of sandhill cranes:
a review. In Proceedings 1981 International Crane Workshop, ed.
J.C. Lewis, 73-86. Tavernier, FL: National Audubon Society.

National Oceanic and Atmospheric Administration. 1998-2001. Climato-
logical Data: Nebraska Monthly Summaries. Asheville, NC: National
Climatic Data Center.



Sandhill Cranes along the Platte River 215

Neu, C.W., C.R. Byers, and J.M. Peek. 1974. A technique for analysis of
utilization-availability data. Journal of Wildlife Management 38:541-
45.

Norling, B.S., S.H. Anderson, and W.A. Hubert. 1992. Temporal patterns of
sandhill crane roost site use in the Platte River. Proceedings of North
American Crane Workshop 6:106-13.

Reinecke, K.J., and G.L. Krapu. 1986. Feeding ecology of sandhill cranes
during spring migration in Nebraska. Journal of Wildlife Management
50:71-79.

Ritcher, P.O. 1958. Biology of Scarabaeidae. Annual Review of Entomology
3:311-34.

Sharp, D.E., J.LA. Dubovsky, R.E. Trost, E.M. Martin, J.W. Solberg, P.P.
Thorpe, and R.C. Drewien. 2001. Status and Harvests of Mid-conti-
nent and Rocky Mountain Populations of Sandhill Cranes. Denver:
US Fish and Wildlife Service.

Sidle, J.G., E.D. Miller, and P.J. Currier. 1989. Changing habitats in the
Platte River Valley of Nebraska. Prairie Naturalist 21:91-104.
Sidle, J.G., H.G. Nagel, R. Clark, C. Gilbert, D. Stuart, K. Willburn, and M.
Orr. 1993. Aerial thermal infrared imaging of sandhill cranes on the

Platte River, Nebraska. Remote Sensing of Environment 43:333-41.

Sokal, R.R., and F.J. Rohlf. 1981. Biometry. 2d ed. New York: W.H. Free-
man.

Solberg, J.W. 2000. Coordinated Spring Mid-continent Sandhill Crane
Survey. Bismarck, ND: US Fish and Wildlife Service.

SYSTAT. 1992. SYSTAT for Windows: Statistics. Version 5. Evanston, IL:
SYSTAT, Inc.

Tacha, T.C. 1988. Social organization of sandhill cranes from midcontinental
North America. Wildlife Monographs 99:1-37.

Tacha, T.C., S.A. Nesbitt, and P.A. Vohs. 1992. Sandhill crane. In The
Birds of North America, no. 31, ed. A. Poole, P. Stettenheim, and F.
Gill, 1-24. Philadelphia and Washington DC: Academy of Natural
Sciences and American Ornithologists Union.

Tacha, T.C., S.A. Nesbitt, and P.A. Vohs. 1994. Sandhill crane. In Migra-
tory Shore and Upland Game Bird Management in North America, ed.
T.C. Tacha and C.E. Braun, 77-94. Lawrence, KS: Allen Press.

Tacha, T.C., P.A. Vohs, and G.C. Iverson. 1984. Migration routes of san-
dhill cranes from mid-continent North America. Journal of Wildlife
Management 48:1028-33.



216 Great Plains Research Vol. 13 No. 2, 2003

Tacha, T.C., P.A. Vohs, and G.C. Iverson. 1987. Time and energy budgets of
sandhill cranes from mid-continental North America. Journal of Wild-
life Management 51:440-48.

US Fish and Wildlife Service. 1981. The Platte River Ecology Study.
Jamestown, ND: US Fish and Wildlife Service.

VerCauteren, T.L. 1998. Local scale analysis of sandhill crane use of low-
land grasslands along the Platte River, Nebraska. Master’s thesis,
University of Nebraska-Lincoln.

Wesche, T.A., Q.D. Skinner, and R.J. Henszey. 1994. Platte River Wetland
Hydrology Study. Laramie: Wyoming Water Resources Center.
Williams, G.P. 1978. The Case of the Shrinking Channels: North Platte and

Platte Rivers in Nebraska. Washington, DC: US Geological Survey.



	Habitat Use and Migration Patterns of Sandhill Cranes Along the Platte River, 1998 – 2001
	

	tmp.1236709042.pdf.azneN

