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ABSTRACT 

The Greater sandhill crane (Grus canadensis tabida) historically inhabited Ohio 

until its extirpation from the state in the 1930s due to habitat loss and unregulated 

hunting.  About fifty years later in the 1980s, the first breeding pair was discovered in 

Wayne County, OH and the breeding population has since continued to grow and expand.  

The first systematic study of Ohio’s cranes was conducted during 2002-2004 but seasonal 

movements, habitat selection, and migration behavior were largely unstudied in this 

breeding population. 

Road surveys, ground searches, and opportunistic aerial surveys were conducted 

during 2011-2013 to locate cranes and to determine their local movements and 

distribution in northeast Ohio.  Unison calls were infrequently heard during road surveys 

and visual observations were rare.  Two observations of breeding pairs or family units 

were made during ground searches and aerial surveys at Killbuck Marsh and Funk 

Bottoms Wildlife Areas (KMFB) in Holmes and Wayne Counties, OH in 2011, but 

observations of 11 breeding pairs were recorded in 2012 and again in 2013. 

Ohio Breeding Bird Atlas II (OBBA II) data also were evaluated to investigate the 

statewide distribution of the crane population during 2006-2011.  One hundred seventy of 

these OBBA II records included GPS locations.  Thirty records were of breeding pairs 
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and 56 were of family units.  Forty of the total records were concentrated within 

approximately 50 km of KMFB.  Thirty-one OBBA II recorded sightings were 

concentrated in northeast Ohio, in Geauga and Trumbull counties; and 20 were 

concentrated near the marsh refuges of western Lake Erie.   

Twenty-three cranes were captured and equipped with transmitters during 2011-

2013 at KMFB in Holmes and Wayne Counties, OH to track their local movements, 

seasonal habitat selection, and migration behavior.  Cranes followed the general 

migration path of the Eastern Population of cranes in the Mississippi and Atlantic 

Flyways.  Important stopover locations included Muscatatuck National Wildlife Refuge, 

IN, Hiwassee Wildlife Refuge, TN, and private lands in north-central and northeastern 

Florida.  Not all cranes migrated each year, some choosing to remain in northeast Ohio 

through the winter.  Juveniles returned with their parents after their first winter and 

dispersed soon after returning, eventually settling with the summering flock of 

nonbreeding adults at Funk Bottoms Wildlife Area (FBWA).  Mean home range size of 

breeding adults was 193 ha (95 CI = 242) during the nesting seasons and 874 ha (95 CI = 

1192) during the post-nesting seasons.  Mean home range size of nonbreeding adults was 

290 ha (95 CI = 317) during the nesting seasons and 937 ha (95 CI = 846) during the 

post-nesting seasons.  Breeding cranes used forested wetland (FW) (29.6%) and emergent 

wetland and other palustrine types (EWO) (27.6%) more than other habitat types during 

the nesting seasons; however, agriculture and grassland/herbaceous types (AgGH) 

(34.0%) and FW (33.0%) were used more during the post-nesting season.  Nonbreeders 

used EWO (46.1%) and AgGH (25.1%) more during the nesting season; and EWO 

(41.8%) and FW (26.1%) during the post-nesting season.  Cranes, overall, tended to 
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strongly select EWO and FW during both nesting and post-nesting seasons each year, 

while strongly to avoiding AgGH. 

Our results indicate that the breeding crane population in Ohio continues to grow 

steadily.  Cranes are occupying smaller and more isolated pockets of wetland habitat 

throughout the northern part of the state and as far south as Pickaway County at Slate 

Run Metro Park, and Franklin and Fairfield Counties at Pickerington Ponds Metro Park..  

These results suggest the need for continued management and enhancement of emergent 

wetlands at known occupied areas and potentially suitable unoccupied habitat areas.  A 

protocol is necessary to establish a population viability analysis based on population vital 

rates such as survival, recruitment, fledge success, and mortality rates; and environmental 

factors such as suitable breeding habitat availability and land use changes (i.e. 

development, habitat restoration) to determine the minimum viable population of cranes 

in Ohio.  More research is also necessary to better understand the potential that 

reproduction in Ohio and the flock of nonbreeding adults at Funk Bottoms WA are 

significant reservoirs of recruits into Ohio’s breeding population.  Such information 

including considerations of socially acceptable population levels will contribute to 

determining when cranes can be delisted or down-listed as state-endangered in Ohio. 
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CHAPTER 1: INTRODUCTION 

 

There are three recognized migratory sandhill crane populations representing 

three subspecies across North America: Rocky Mountain Population (RMP), Mid-

Continental Population (MCP), and Eastern Population (EP).  EP, or Great Lakes, cranes 

have been known to breed in the Great Lakes area of south-central Canada (i.e. Ontario) 

and north-central U.S. (Michigan, Wisconsin, northern Illinois, northern Iowa, and 

southeastern Minnesota) (Stone 2009).  After a rebound from near extirpation in the late 

1800s, the EP grew to over 30,000 by 1996 (Meine and Archibald 1996).  Due to its 

status as an expanding population, the U.S. Fish and Wildlife Service (USFWS) began 

conducting a three-year, annual survey in 2010 of EP cranes to assess distribution and 

timing of movements throughout the migration cycle (Kruse et al. 2011).  EP cranes 

historically followed a migration route along a northwest/southeast direction 

(Walkinshaw 1960).  Walkinshaw (1960) observed cranes migrating in northeast Illinois, 

Indiana, western and northern Ohio, central Kentucky, eastern Tennessee, and north and 

central Georgia.  Jasper-Pulaski Fish and Wildlife Area (JPFWA) and Muscatatuck 

National Wildlife Refuge (MNWR) in Indiana are known to regularly serve as important 

staging areas for migrating cranes in spring and fall (Lovvorn and Kirkpatrick 

1981;1982a).  Okefenokee Swamp in southern Georgia is also a well known staging area 

for migrating and wintering cranes (Walkinshaw 1949, Bennett and Bennett 1989). 
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Greater sandhill cranes (Grus canadensis tabida; hereafter cranes) are a long-

lived, monogamous species that becomes sexually mature at 3-5 years of age.  Clutch 

sizes of 1-2 eggs are typically laid during April-May.  Incubation lasts 30 days and 

juveniles fledge after about 90 days (Walkinshaw 1973, Tacha and Braun 1994).  

Breeding habitats generally include shallow marshes dominated by emergent vegetation 

such as sedge (Carex spp.) and cattail (Typha spp.) (Provost 1992, Downs 2004).  Cranes 

are known to nest in habitat dominated by giant reed grass (Phragmites australis), reed 

canary grass (Phalaris arundinacea), and willow (Salix spp.) in Minnesota (Provost 

1992).  Associated upland habitats included old fields, agricultural fields, and aspen 

(Populus spp.) stands (Provost 1992).  McWethy and Austin (2009) found nests in 

riparian and palustrine wetlands in eastern Idaho.  Emergent vegetation in these wetlands 

included rushes (Juncus spp.), sedges, cattail, and willow (McWethy and Austin 2009).  

Foraging areas in eastern Idaho included sagebrush (Artemisia spp.), cinquefoil 

(Potentilla spp.), rabbitbrush (Ericameria bloomer), bunch grasses, upland forbs, and 

cottonwood (Populus spp.) (McWethy and Austin 2009).  Foraging areas included 

grassland and row crop fields in Ohio (Downs 2004). 

Breeding crane pairs construct their nests in shallow water and nest material 

consists of dominant wetland vegetation from the surrounding area.  Water depths 

surrounding nests average 23 cm (McWethy and Austin 2009).  Downs (2004) observed 

nesting cranes in Ohio spending more than 70% of daytime in shallow marsh and wet 

meadow.  Grass habitat near marshes with nests were determined to be critical for 

optimal breeding habitat (Downs 2004).  Cranes are also known to exhibit strong 

breeding site fidelity (Littlefield 1995). 
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Densities and home ranges of cranes vary depending on available vegetation, 

seasons and other factors (Bennett 1989b).  Home range sizes of non-migratory Florida 

cranes (Grus canadensis pratensis) varied seasonally (Bennett 1989a, Nesbitt and 

Williams 1990).  Both adult and sub-adult cranes had larger home ranges in the summer 

at Okefenokee Swamp in southern Georgia (Bennett 1989a).  Adult home ranges were 

largest during the pre-nesting season when pairs were establishing territories in north-

central Florida (Nesbitt and Williams 1990).  Bennett (1989a) observed sub-adults having 

larger home ranges than adults in all seasons. Nesbitt and Williams (1990) also found that 

sub-adults had larger home ranges than adults except during post-nesting season when 

sub-adult ranges were greatly reduced.   

Emergent vegetation is an important factor in the life history of a crane.  Bennett 

(1989b) determined that crane density was strongly correlated with the amount of 

vegetation in Okefenokee Swamp, with crane densities lower in parts of the marsh where 

emergent vegetation was <5% (Bennett 1989b). 

 Krapu et al. (2011) investigated what factors influence crane distribution during 

fall and winter.  The authors concluded that geography was the main factor influencing 

spatial distribution of greater, lesser, and Canadian sandhill cranes (Krapu et al. 2011).  

Human development and agricultural practices have affected wetland areas in the 

northern Rockies (McWethy and Austin 2009).  The authors suggested that increasing 

agriculture in the last century caused cranes to concentrate in larger numbers and develop 

acute site fidelity more than they probably did before. 
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CRANES IN OHIO 

Ohio’s cranes are part of the EP which occupies the Mississippi and Atlantic 

Flyways (Van Horn et al. 2010).  Cranes are a state-endangered species in Ohio whose 

numbers have steadily grown since they reappeared in the state in the mid-1980s.  Cranes 

were known to nest in Ohio as early as the 1870s; however, human activities such as 

wetland drainage, expansion of agriculture, and over-hunting (Walkinshaw 1973, Downs 

2004) contributed to its extirpation from the state as well as other Great Lake states.  

Historically, cranes nested in Oak Openings in Lucas and Fulton counties and Huron Bog 

of Huron County (Peterjohn and Rice 1991).  The last known nesting pair was found in 

1926, however, cranes continued to summer in northern Ohio through the early 1930s 

(Peterjohn and Rice 1991).  A nesting pair was not confirmed again until the mid-1980s, 

during the years of the first Ohio Breeding Bird Atlas (1982-1987) (Peterjohn 2001). 

Currently, the Ohio Division of Wildlife (ODW) does not have explicit criteria  

for removing cranes from the state’s endangered species list.  A biennial review of the 

species’ range and population size is conducted and an assessment is completed to 

determine whether the data merits down-listing (Dave Sherman, ODW, personal 

communication).  When a change in any species’ status is proposed to ODW, the 

appropriate biologist reviews the documented materials and then submits his or her 

recommendation(s) to the administration (Carolyn Caldwell, ODW, personal 

communication). 

The primary issue that cranes face in Ohio is reduced extent of emergent wetland 

habitat that is key to nesting and brood rearing, thus lack of suitable breeding habitat 

(Downs 2004, Downs et al. 2008).  Ninety-seven percent of Ohio’s wetlands had 
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disappeared by 1980; lost to timber and land clearing by the end of the 19
th

 century and 

agricultural and suburban development during the last century (Dahl and Allord 1997).  

Much of Ohio’s wetlands today are on relatively small, private or public tracts of land 

scattered across the state (Ohio Department of Natural Resources, Wetland History, 

http://ohiodnr.com/dnap/wetlands/history/tabid/1001/Default.aspx).  Public areas where 

these wetlands occur include: Killbuck Marsh and Funk Bottoms Wildlife Areas, Slate 

Run and Pickerington Ponds Metro Parks in Franklin County, and the western Lake Erie 

marsh region of northwestern Ohio.  In a 2009 final report on its National Wetlands 

Inventory (NWI) update, Ducks Unlimited estimated a 40,545 ha net gain of total 

wetlands and net change of 96,086 total wetlands in Ohio (Ducks Unlimited Inc. 2009).  

Over 1,619 ha of marsh were restored and enhanced during 2010-2013 by the Upper 

Mississippi River Great Lakes Region Joint Venture partners – only 19.3% of its 2007 

objective (Kahler 2014). 

 

STUDY DESIGN 

STUDY AREA 

Sandhill cranes are found in the northern half of Ohio, occupying available 

wetland complexes in close proximity to upland grass and agricultural fields.  Important 

wetland complexes occur across the northern range of the state despite having been 

greatly reduced from historical sizes.  These are typically small, constructed or restored 

wetlands and are managed to control water levels.  These wetlands are found on privately 

owned properties as well as within municipal parks, state park, and state and federal 

wildlife areas.  Notable areas in Ohio where cranes have regularly been observed are the 

http://ohiodnr.com/dnap/wetlands/history/tabid/1001/Default.aspx
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western Lake Erie marshes in Ottawa and Lucas Counties, Killbuck Marsh and Funk 

Bottoms Wildlife Areas in Wayne and Holmes Counties, La Su Ann Wildlife Area in 

Williams County, as well in various areas in Geauga and Trumbull Counties.  These 

places provide lush emergent habitat, suitable to cranes during their breeding cycle. 

This study was conducted primarily at Killbuck Marsh (2,300 ha) and Funk 

Bottoms (606 ha) Wildlife Areas (KMWA, FBWA, or together KMFB) and surrounding 

private properties.  KMFB sits in a wide landscape of glaciated rolling hills and low 

valleys in the Killbuck-Glaciated Pittsburgh Plateau (Brockman 1998, Ohio Division of 

Wildlife 2012a).  Wooded swamps and emergent marshes make up much of the lowland 

areas and are the remains of pre-glacial lakes (Douglass 1878, White 1931).  The lands 

just south of Wooster, OH are low and extensive while the elevation in the Killbuck 

valley ranges from 256 – 305 meters (Douglass 1878, Ohio Division of Wildlife 2012b).  

The soils were historically a rich mixture of limestone, silica, and alumina, thus providing 

for extensive agriculture (Douglass 1878).  Current soil survey data indicates a varied 

mixture of clay loam, silt loam, loam, and muck in the KMFB area (Web Soil Survey. 

Natural Resources Conservation Service, United States Department of Agriculture. 

http://websoilsurvey.nrcs.usda.gov/. Accessed [2014 July]. Unpublished data). 

KMFB consists of seasonally flooded palustrine wetlands of emergent and woody 

vegetation.  These areas also include wet meadows and extensive cultivated crop and 

grass fields.  Dominant vegetation includes cattail (Typha spp.), sedge (Carex spp.), reed 

canary grass (Phalaris arundinacea), willow (Salix spp.), oak (Quercus spp.), hickory 

(Carya spp.), and cottonwood (Populus spp.).  Dominant crops are corn, soy, and wheat.  

Land management focuses on maintaining the areas in purchased condition (Wicknick et 

http://websoilsurvey.nrcs.usda.gov/
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al. 2005).  For instance, forests are left undisturbed, crop fields continue to be farmed, 

and marshlands are managed for waterfowl (Wicknick et al. 2005).  Prairies or tall grass 

fields are managed for game hunting. 

 

GENERAL FIELD METHODS 

 In order to understand changes in Ohio’s breeding crane population I examined 

records of cranes from the Ohio Breeding Bird Atlas II (Ohio Breeding Bird Atlas 2013) 

along with information obtained from ODW personnel.  I applied similar field methods to 

those used during 2002-2004 by Downs (2004).  I also opportunistically communicated 

with landowners to gain information on where cranes can be found throughout the region.  

I conducted morning and evening road surveys at KMFB in late-March - early-April 

2012 and 2013.  I also conducted ground searches and opportunistic aerial searches of 

KMFB.  Ground searches served to verify road survey observations and other 

observations made while tracking radio-marked cranes. 

To observe crane movements, I captured and equipped cranes with either VHF or 

satellite transmitters.  I tracked movements and recorded global positioning system (GPS) 

coordinates for each of our marked birds.  These locations were plotted in ArcGIS v10 

(ESRI) and Google Earth (Google, Inc.) onto National Land Cover Database (NLCD) and 

National Wetlands Inventory (NWI) coverage maps (Fry et al. 2011, U.S. Fish and 

Wildlife Service 2013).  Home ranges were measured by constructing characteristic-hull 

polygons (Downs and Horner 2009) and habitat selection was measured by performing 

Euclidean distance-based analyses (Conner and Plowman 2001). 
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THESIS CONTENT 

The following thesis discusses the current state of Ohio’s crane population 

focusing on the wetland complexes and surrounding areas of the Killbuck Marsh and 

Funk Bottoms Wildlife Areas (KMFB) of northeastern Ohio.  Chapter 2 describes 

changes in distribution and abundance of cranes since the early-2000s.  Data provided by 

the OBBA II is examined and field observations made as part of this project are 

described.  Chapter 3 focuses on juvenile dispersal and movements during the early 

nesting season and nonbreeding seasons to describe movement patterns after a juvenile’s 

first winter.  Chapter 3 also elaborates on timing of movements of satellite-marked cranes 

during the nonbreeding season before fall and spring migrations.  Habitat selection, home 

range and core area sizes of cranes during the nesting and post-nesting (or together: 

breeding) seasons are also described.  Chapter 4 includes extensive management 

recommendations and needs for future research. 

Each chapter was prepared as a stand-alone manuscript with the objective to later 

submit them for publication.  Generally, the formatting guidelines of the Journal of 

Wildlife Management were followed. 
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CHAPTER 2 : CURRENT DISTRIBUTION AND ABUNDANCE OF BREEDING 

GREATER SANDHILL CRANES (GRUS CANADENSIS TABIDA) IN OHIO 

 

ABSTRACT 

After a nearly 50-year absence from Ohio, breeding sandhill cranes began re-

occupying the state in the mid-1980s in Wayne County.  The population was found to be 

experiencing steady growth during the first systematic study in 2002-2004, however, 

more information of its distribution and abundance is needed.  Surveys were conducted 

during 2011-2013 and Ohio Breeding Bird Atlas (OBBA) II data from 2006-2011 were 

evaluated.  Thirteen breeding pairs or family units were located during field surveys.  

OBBA II records included 30 breeding pairs and 56 family units.  Large concentrations 

of breeding cranes occurred within approximately 50 km of KMFB, Geauga and 

Trumbull Counties, and near the marsh refuges of western Lake Erie.  This information 

can be used to substantiate further research of Ohio’s endangered breeding crane 

population.  Continued monitoring as well as efforts to identify suitable breeding habitats 

are recommended. 

 

INTRODUCTION 

Eastern Population (EP), or Great Lakes population, of Greater sandhill cranes 

(Grus canadensis tabida; hereafter cranes) experienced a rebound after near extirpation 
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across their range during the 1800s (Walkinshaw 1973).  Breeding cranes had 

disappeared from several states including: Illinois (1890), Iowa (1905), South Dakota 

(1910), Ohio (1926), Indiana (1929), and nearly so from Wisconsin (down to 25 pairs by 

1935) (Meine and Archibald 1996).  Breeders began returning to these states by the late-

1970s through early-1990s.  Hunting regulations, protections, restoration efforts, and 

management policies for wetland habitats (Walkinshaw 1973) raised the entire population 

to over 30,000 by 1996 (Meine and Archibald 1996). 

Various human activities such as wetland drainage, expansion of agriculture, and 

over-hunting (Walkinshaw 1973) contributed to the local and regional extirpation of the 

total population in the mid-1930s.  Cranes historically nested in Oak Openings in Lucas 

and Fulton counties and Huron Bog in Huron County (Peterjohn and Rice 1991).  The 

last known nesting pair was found in 1926, however, cranes continued to summer in 

northern Ohio through the early 1930s (Peterjohn and Rice 1991).  It was not until the 

first Ohio Breeding Bird Atlas (1982-1987) that cranes were again documented breeding 

in Ohio (Peterjohn 2001).  Ohio is currently the only state in the EP range that lists cranes 

as endangered (Van Horn et al. 2010).   

 The natural reappearance of a breeding pair in the mid-1980s and the steady 

expansion of pairs across the state indicated the need to investigate how to conserve lands 

to sustain and eventually delist cranes from state-endangered status.  No cranes were 

translocated and no captive breeding programs were initiated to reestablish Ohio’s 

breeding crane population.  Cranes naturally reappeared in the state and the population is 

expanding.  A likely reason for such activity may be the steady acquisitions and 

restorations of private and public wetlands and grasslands.  Cranes may be finding 
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suitable habitat as they migrate through the state during fall and winter, eventually 

settling in these areas during April – September. 

 

PREVIOUS RESEARCH 

A systematic study of crane abundance and distribution had not been conducted in 

Ohio before 2002 when Downs (2004) examined the distribution and population viability 

of cranes in the state.  Downs (2004) conducted road surveys and ground searches during 

late-March through early-April 2002-2004 to locate as many crane pairs as possible.  The 

project’s primary study location was at Killbuck Marsh and Funk Bottoms Wildlife Areas 

(KMFB) in Wayne and Holmes Counties where the largest density of breeding and 

nonbreeding cranes occur.  Crane surveys were also conducted at La Su An Wildlife Area 

(LSWA) in Williams County, OH; and anecdotal information was gathered from wildlife 

area staff and further investigated for confirmation.  

The purpose of this chapter is to update the current status of sandhill crane 

distribution and abundance across Ohio.  I report results of censuses where cranes were 

observed and elaborate on observations of cranes recorded as part of the Ohio Breeding 

Bird Atlas (OBBA) II during 2006-2011.  I also compare these results to OBBA I data 

(Peterjohn and Rice 1991) to assess the trajectory of the population.  I then discuss 

research challenges and provide recommendations for future sandhill crane studies and 

management in Ohio that may lead to the eventual down-listing or delisting of the 

species. 
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STUDY AREA 

This study was conducted primarily at Killbuck Marsh (2,300 ha) and Funk 

Bottoms (606 ha) Wildlife Areas (KMWA, FBWA, or together KMFB) in Holmes and 

Wayne Counties, Ohio and surrounding private properties (Figures 2.1 and 2.2).  ODW 

began purchasing lands to form KMWA in 1969, and FBWA in 1991.  KMFB lies in a 

wide landscape of glaciated rolling hills and low valleys in the Killbuck-Glaciated 

Pittsburgh Plateau (Brockman 1998, Ohio Division of Wildlife 2012a).  Forested and 

emergent marshes comprise the lowland areas and are the remains of the pre-glacial lakes 

(Douglass 1878, White 1931).  The lands just south of Wooster, OH are low and 

extensive while the elevation in the Killbuck valley ranges from 256 to 305 meters 

(Douglass 1878, Ohio Division of Wildlife 2012b).  The soils are historically a rich 

mixture of limestone, silica, and alumina, thus providing for extensive agriculture 

(Douglass 1878).  Current soil survey data indicates a varied mixture of clay loam, silt 

loam, loam, and muck in the KMFB area (Web Soil Survey. Natural Resources 

Conservation Service, United States Department of Agriculture. 

http://websoilsurvey.nrcs.usda.gov/. Accessed [2014 July]. Unpublished data). 

KMFB consists of seasonally flooded palustrine wetlands with emergent and 

woody vegetation.  This area also includes wet meadows and extensive cultivated crop 

and grass fields.  Dominant wetland vegetation includes cattail (Typha spp.), sedge 

(Carex spp.), reed canary grass (Phalaris arundinacea), and willow (Salix spp.).  Upland 

vegetation species such as oak (Quercus spp.), hickory (Carya spp.), and cottonwood 

(Populus spp.) are found adjacent or interspersed with marshes and are often flooded, 

particularly in FBWA.  Dominant cover crops are corn, soy, and wheat.  Staff maintain 

http://websoilsurvey.nrcs.usda.gov/
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the wildlife areas in purchased condition, meaning that forests are left undisturbed, crop 

fields continue to be farmed, marshes are managed for waterfowl, and tall grass fields 

(i.e. prairies) are managed for game hunting (Wicknick et al. 2005). 

 

 

Figure 2.1. Killbuck Marsh Wildlife Area in Wayne and Holmes Counties, Ohio. 
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Figure 2.2. Funk Bottoms Wildlife Area in Wayne and Ashland Counties, Ohio. 

 

METHODS 

Ground searches were conducted during July – August 2011, at the start of the 

project, to begin patterning crane movements at KMFB and nearby areas.  Searches were 

also conducted to supplement and verify observations made during spring road surveys.  

Additional sites where ODW personnel or private individuals reported observing cranes 

were also searched, including sites in Hardin, Holmes, Wayne, Fairfield, and Medina 

Counties (Downs 2004).  Attempts were made to locate crane nests in all areas by 

patterning movements of pairs and tracking radio-marked birds.  Nest searches from the 

Ohio Department of Natural Resources (ODNR) Bell 206B3 helicopter were conducted 
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opportunistically while conducting aerial telemetry.  The altitude was maintained at 45-

60 m or higher, low enough to be able to locate nests but high enough to not flush cranes 

(Melvin et al. 1990, Roberts et al. 1996, Downs 2004). 

Field observations were conducted during July – September 2011, and March - 

May 2012 and 2013 to locate breeding pairs and family units.  Road surveys were 

conducted at KMFB and Loudonville, OH to locate breeding pairs during courtship 

during late-March – early-April 2012, 2013.  Each survey route consisted of a series of 3-

5 minute stops spaced at approximately 1.6 km intervals (Downs 2004).  Cranes were 

detected by visual scanning and listening for unison calls (Downs 2004).  Road surveys 

began one-half hour before sunrise and two hours before sunset, rotating daily between 

route starting points and sites (i.e. KMWA and FBWA) (Downs 2004).  Surveys ended 

when routes were completed.  Nonbreeding individuals also were located 

opportunistically during road surveys and ground searches (Downs 2004).  Breeding 

status of cranes was ascertained with criteria following Downs (2004) and Provost 

(1992).  Cranes were considered breeding if a nest was located, if colts were observed, or 

if one member of a known crane pair was observed feeding singly in upland habitat 

during nesting season (April – May).  Cranes in adult plumage that summered in groups 

of more than two individuals or did not display nesting activity were considered 

nonbreeders (Downs 2004). 

Crane age classes were categorized as: juveniles (< 1 year) and adults (≥ 1 year) 

(Lovvorn and Kirkpatrick 1982b, Tacha et al. 1989, Drewien et al. 1995) and were 

distinguished by observing plumage and social groupings (Bennett 1989a, Nesbitt 1992, 

Drewien et al. 1995, Downs 2004).  A group of cranes was considered a confirmed 
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family unit if at least one adult and at least one small juvenile were seen and moved 

synchronously in close proximity to each other. 

 

THE OHIO BREEDING BIRD ATLAS 

 The Ohio Breeding Bird Atlas (OBBA) is a collective effort of hundreds of 

volunteers and dozens of regional coordinators to census more than 200 bird species in 

Ohio.  Other goals of OBBA were to provide more accurate information of distribution 

and nesting occurrences of Ohio’s rare and endangered birds; identify important habitats; 

provide baseline data against which future distribution and status results can be 

measured; provide baseline data for development of environmental impact statements; 

and importantly, to involve birders as citizen scientists and to raise public awareness and 

interest (Peterjohn and Rice 1991).  Fieldwork for the first Atlas occurred during 1982 – 

1987 (Peterjohn and Rice 1991) and for the OBBA II during 2006-2011.  Ohio was 

divided into over 4,000 1-degree blocks to effectively survey for breeding birds 

throughout the state (Ohio Breeding Bird Atlas 2013, http://www.ohiobirds.org/obba2).  

The goals of OBBA II reflected those of the first atlas: assessing the changes in breeding 

bird distributions and abundance, identify critical habitats, and to collect detailed 

information on the status of species of concern all since the first atlas project began 23 

years prior (Ohio Breeding Bird Atlas 2013, http://www.ohiobirds.org/obba2).  While 

volunteers provided information directly to the Atlas, staff also utilized data recorded in 

the eBird database (Sullivan 2009).  OBBA II data was organized and evaluated in 

Microsoft Excel® and uploaded to ArcMap v10 (ESRI).  Records with Geographic 

http://www.ohiobirds.org/obba2
http://www.ohiobirds.org/obba2
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Positioning System (GPS) coordinates were plotted onto coverage layers downloaded 

from the ODNR and the NWI web pages. 

 

RESULTS 

Field Observations 

Two breeding pairs or family units were observed during the start of the project in 

July – August 2011.  Eleven observations of breeding pairs were made during 2012 and 

again during 2013.  One family unit was confirmed at KMWA in 2011 (Figure 2.3).  The 

pair was located in crop fields on private property just outside the wildlife area boundary.  

The landowner and ODW staff subsequently observed this family unit at the same 

location.  One other family unit was located in a private-owned hay field in Loudonville, 

OH.  Neighboring landowners in the area subsequently observed this family in the same 

hay field and in an emergent wetland.  Members of both family units were eventually 

captured and marked with transmitters in August 2011. 

Unison calls were heard infrequently at KMWA and no breeding cranes were 

sighted along either survey route during road surveys in spring 2012.  One crane pair was 

sighted twice during a road survey in March 2013.  The pair was walking together 

through a crop field at KMWA. 

Ground searches and aerial surveys proved to be more successful.  Six crane pairs 

and family units were observed at KMWA in 2012 (Figure 2.3).  A group of three cranes 

was observed flying overhead and then landed in a saturated emergent wetland area just 

east of Cemetery Road in early April 2012.  A pair was located at this same location on 9 

May 2012.  A family unit was also observed on the same day in an emergent marsh on 



 21 

the south side of Valley Road.  A family unit of two adults and one colt was observed at 

an area locally named Butler Springs south of Centerville Road along SR-83.  A family 

was also observed at SR-83 and TR-346 across from Holmes County Home.  The Butler 

Springs and Holmes County Home family units were later captured and marked with 

transmitters in August 2012. 

 

Figure 2.3. Locations (blue stars) where greater sandhill crane (Grus canadensis tabida) breeding pairs or 

family units were observed at Killbuck Marsh WA during 2012.  The yellow star indicates the location of 

WA headquarters.  The orange star represents the family unit that was observed across from Holmes 

County Home, 2.5 km southeast of the WA’s southern border. 
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One crane pair was observed on two separate occasions in early May 2012 behind 

the KMWA headquarters on Centerville Road.  A colt was observed on one occasion 

with the pair.  An ODW staff member reported observing a crane pair in a crop field on 

three occasions during May 2012 at the corner of SR-83 and Centerville Road. 

Two observations of crane pairs were made at FBWA in 2012.  An ODW staff 

member observed a crane pair at FBWA in late-April 2012.  A pair was also observed at 

FBWA walking through breast-high water, carrying vegetation debris in their bills.  

ODW staff observed at least 1-2 family units or pairs near FBWA during spring 2013.  

Two family units at FBWA and one family unit at Wright’s Marsh in KMWA were 

observed on trail cameras set up at bait sites during summer 2013.  One family unit was 

also observed at FBWA while conducting aerial telemetry during summer 2013. 

A courting pair was observed while tracking radio-marked birds in Richland 

County, OH in April 2013.  The pair was seen performing a courtship dance in crop 

stubble near a small patch of emergent wetland 11 km southwest of Ashland, OH 

between US-42 and I-71.  Unison calls were heard occasionally during spring 2013.   

 A breeding pair, whose colt was captured and marked in 2011, was observed at 

Slate Run Metro Park in Fairfield County, OH in spring 2012 and by park staff in spring 

2013.  A family was also reported and later observed by park staff at Pickerington Ponds 

Metro Park in Fairfield County in spring 2012 and by park staff in spring 2013.  A 

reported breeding pair in Hardin County, OH was never confirmed in 2012.  Two 

individuals that were captured and marked in 2011 at FBWA were later confirmed to be a 

pair nesting in Medina County, OH in spring 2012. 
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2011 2012 2013 

KMWA 1 6 2 

FBWA - 2 5 

Richland County 

private property 

- - 1 

Slate Run Metro Park - 1 1 

Pickerington Ponds 

Metro Park 

- 1 1 

Loudonville private 

property 

1* 1* 1* 

Total 2 11 11 

Table 2.1. Number of observations made of greater sandhill crane (Grus canadensis tabida) breeding pairs 

or family units during 2011-2013.  Cranes were observed at Killbuck Marsh and Funk Bottoms Wildlife 

Areas, on private land in Richland County, and at Slate Run and Pickerington Ponds Metro Parks southeast 

of Columbus, Ohio.  *This is the same family unit being observed at same location each year. 

 

Ohio Breeding Bird Atlas II 

Two hundred thirty-nine records of cranes were recorded in Ohio during the 

2006-2011 OBBA II project, 170 of which included GPS coordinates (Figures 2.4 and 

2.5).  The observations included 30 breeding pairs, 56 family units, 7 single adults, 3 

nonbreeding groups, and 1 juvenile.  Also included were 73 observations of cranes whose 

social status could not be determined and were thus classified as “unknown.”  Forty of 

the records were concentrated within approximately 50 km of KMFB, the largest density 

of recorded crane sightings in Ohio.  Thirty-one sightings were occurred in northeast 

Ohio, principally in Geauga and Trumbull counties, and 20 were concentrated near the 

marsh refuges of western Lake Erie. 
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Figure 2.4.  Distribution of observations of greater sandhill crane (Grus canadensis tabida) families 

(n=56), pairs (n=30, and juveniles (n=1) across Ohio during the Ohio Breeding Bird Atlas II during 2006-

2011. 
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Figure 2.5.  Distribution of single, nonbreeding, and unclassified greater sandhill cranes (Grus canadensis 

tabida) across Ohio during 2006-2011.  Seven single adults and three nonbreeding adults were directly 

observed as part of the OBBA II.  Seventy-three cranes were also directly observed but were unable to be 

classified. 

 

DISCUSSION 

The ODW annually compiles observations of known nesting pair locations from 

staff and private citizens across the state (Dave Sherman, ODW, personal 

communication).  Such reports of nesting pairs and fledged young is understandably 

biased and numbers are conservative, but the data indicate a steady positive trend in the 

state’s breeding crane population (Figure 2.6).  The number of observed crane nests 

increased from 10 in 2004 to approximately 50 in 2013 (Dave Sherman, ODW, 

unpublished data).  Annual fluctuations may be due to changes in observer activity and 
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reporting, however, ODW believe the reports can be used to determine population trends 

(Dave Sherman, ODW, personal communication).  Nevertheless, these findings are 

indicating changes in the population and general patterns in their distribution.  For 

instance, cranes are increasingly found in privately owned wetlands that are relatively 

smaller than what they would have used historically.  The five-year effort of OBBA II 

also captures the growing number of breeding cranes in the state.  Only one pair was 

recorded in the state during OBBA I (Peterjohn and Rice 1991) compared to the 239 

observed cranes during 2006-2011. 

 

Figure 2.6. Productivity of greater sandhill cranes (Grus canadensis tabida) during 1999-2013.  These 

conservative estimates indicate a steady positive trend in the growth of Ohio’s breeding crane population 

(Dave Sherman, ODW, unpublished data). 

 

The number of known pairs grew from 1 in the mid-1980s to 7 by 2004 

(Peterjohn and Rice 1991, Downs 2004).  Six breeding pairs were confirmed at KMWA, 

FBWA, and LSWA during 2002 and 2003, while seven were observed in 2004 (Downs 

2004).  ODW personnel reported and confirmed one breeding pair at Shenango Wildlife 
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Area in Trumbull County, one pair near Rittman, Ohio in Wayne County, and two 

additional pairs near KMWA in Wayne and Holmes Counties (Downs 2004).  Two 

nesting pairs were reported in Geauga County, OH but were not confirmed (Downs 

2004). 

Cranes are clearly re-occupying portions of their historic range in Ohio as the size 

of the population continues to expand and grow.  Tacha and Tacha (1985) offered several 

explanations for how cranes re-occupied portions of their former range in Minnesota.  

Acquisition and restoration of marshes for game management, protection of cranes 

through the 1916 Convention for Protection of Migratory Birds, as well as growing 

awareness of wildlife conservation among the public all may have contributed to their re-

establishment in that state.  These factors are equally applicable to the re-establishment of 

cranes in Ohio.  The observed expansion in breeding crane ranges in Ohio since 2004 

may be attributed to an actual population expansion as well as the systematic efforts of 

OBBA II producing increased detections of birds (Tacha and Tacha 1985). 

 The OBBA I and II, and previous research were tremendous efforts that have set 

the stage for fully understanding the changing dynamics of the endangered breeding 

crane population in Ohio.  Future monitoring based on these efforts and those of this 

project may be necessary to further determine the trajectory of the population.  

KMFB is a large area (2,906-ha) with varying topography (e.g. rolling hills, deep 

valleys, large forest patches).  Cranes at KMFB generally congregated or used habitats 

that were largely inaccessible and made it difficult to ascertain social status.  

Consequently, visual scanning for breeding pairs was ineffective during road surveys.  

Listening for unison calls also was not effective because calls were not consistently heard 
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or at all.  Tacha and Tacha (1985) noted that listening for unison calls is one of several 

methods that are rather impractical.  Their opinion was that not all breeding pairs 

regularly unison call.  Walkinshaw (1965) noted that sandhill cranes seldom unison 

called during the nesting period.  Crane pairs tended to only unison call while trading 

places at the nest and even then - depending on the stage of incubation - some pairs 

infrequently called or not at all. 

Other options are possible to effectively survey breeding crane populations in 

Ohio.  For instance, cranes in the Central Platte Valley (CVP) in Nebraska were censused 

using aerial infrared videography at night (Kinzel et al. 2006); however, this may not be 

feasible because cranes are not as locally concentrated in Ohio as they are in CVP.  

Wisconsin’s cranes, for many years, have been surveyed during the annual sandhill crane 

count (Harris and Knoop 1985).  Such crane counts continue to this day as part of the 

annual Midwest Crane Count conducted in 100 counties in six states in the upper 

Midwest (http://www.savingcranes.org/annual-midwest-crane-count.html).  Cranes at 

Yellowstone National Park were surveyed using fixed-wing and rotary wing aircraft, 

supplemented by ground searches in the summer of 1984 (Drewien et al. 1987).  Downs 

(2004) strongly recommended aerial surveys of KMFB to effectively locate breeding 

cranes - a recommendation supported by my results.  A more systematic census 

consisting of regular aerial transects of known areas where breeding cranes thrive is 

recommended to obtain annual estimates of population size and monitor population 

growth (Downs 2004).  The eBird database should also continue to serve as an important 

resource to supplement census projects with confirmations made using ground or aerial 

searches. 

http://www.savingcranes.org/annual-midwest-crane-count.html
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There is a possibility that many of the records of cranes classified as “unknown” 

in the OBBA II were breeding pairs or family units.  A goal of the Atlas was to record 

observations made during pre-determined safe dates that generally coincide with the 

breeding season of a bird species.  OBBA II designated safe dates for cranes were 15 

May – 31 July since cranes commonly begin nesting in early- to mid-April, their young 

hatch after 30 days, and fledge after 90 days.  This is a key period to observe cranes that 

may be late-nesters or families whose colts have recently hatched; however, these dates 

miss the period when breeding pairs are in courtship.  This may be attributed to the 

earlier arrival and nesting of Ohio’s cranes by the onset of my fieldwork in late-March 

relative to cranes in more northern latitudes who generally begin nesting in late-April and 

May (Walkinshaw 1973).  The OBBA II safe dates are otherwise comparable to what we 

observed at KMFB.  Although courtship displays (i.e. dancing and unison calling) were 

not consistently observed during my study, future OBBA projects should include those 

few weeks before nesting when cranes are courting. 

Crane numbers continue to grow but the population is small enough that there is 

lack of public knowledge and interest in the species.  An Ohio crane count incorporating 

collaborative efforts of citizen scientists, ODW staff, and biologists could be 

implemented to maintain a consistent record of the species’ growth in this state.  Such a 

blitz could be conducted during early spring (when cranes are courting) through early 

summer (during when breeders leave nests to feed in wet meadows and when family 

units, including hatched colts, are foraging in the open). 
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MANAGEMENT IMPLICATIONS 

ODW had intended to restore a viable breeding crane population in Ohio to the 

point where the species could be down-listed by 2010, however, the size and viability of 

the population were unknown until 2004 when 11-13 breeding pairs were located across 

northern Ohio, particularly concentrated at KMFB (Downs 2004).  Monitoring efforts 

should continue to better understand the distribution and abundance of breeding cranes in 

Ohio.  Enhanced survey and research procedures should be implemented following the 

funding strategy and management plans developed for crane populations (Case and 

Sanders 2009, Van Horn et al. 2010).  Citizen science may be of valuable use as 

interested volunteers can participate in systematic crane counts similar to ones regularly 

conducted in the upper Midwest where the Annual Midwest Crane Count has 

successfully involved over 2,000 volunteers in 100 counties to document cranes each 

year (www.savingcranes.org/annual-midwest-crane-count.html/).  These counts not only 

raise public awareness of a wildlife species but also help to inform policy and 

management decision-making. 

Current research efforts by ODW include capturing and equipping cranes with 

satellite transmitters to track migratory movements (Ohio Division of Wildlife 2013). 

Efforts should continue to equip Ohio’s cranes with tracking devices as another means to 

monitor changes in state-wide distribution and dispersal habitats of breeding pairs, as 

well as sexually immature adults and juveniles who could potentially be establishing their 

own breeding territories within the state. 

 

 

http://www.savingcranes.org/annual-midwest-crane-count.html/
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CHAPTER 3 : MIGRATION, DISPERSAL, SPRING AND SUMMER 

MOVEMENTS, AND HABITAT SELECTION OF GREATER SANDHILL 

CRANES (GRUS CANADENSIS TABIDA) IN OHIO 

 

ABSTRACT 

 Ohio’s breeding crane population is growing steadily after returning to the state 

nearly thirty years ago.  Availability of suitable breeding habitat was previously 

identified as a population-limiting factor (Downs 2004, Downs et al. 2008), however, as 

the population continues to expand, local movements and distribution and habitat 

preferences have yet to be determined.  Twenty-three cranes were captured and equipped 

with transmitters during 2011-2013 at Killbuck Marsh and Funk Bottoms Wildlife Areas 

in Holmes and Wayne Counties, OH to track their local and migration movements and to 

determine habitat selection.  Cranes followed the general migration path of the Eastern 

Population of cranes in the Mississippi and Atlantic Flyways.  However, 1 of 2 marked 

cranes in 2011, 3 of 5 in 2012, and 2 of 5 in 2013 remained in northeast Ohio through 

winter.  Juveniles returned with their parents after their first winter and dispersed on their 

own soon after returning, eventually settling with the summering flock of nonbreeding 

adults at FBWA.  Four breeding adults maintained a mean home range size of 193 ha (95 

CI = 242) during the nesting seasons and 874 ha (95 CI = 1,192) during the post-nesting 

seasons.  Six nonbreeding adults maintained a mean home range size of 290 ha (95 CI = 
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317) during the nesting seasons and 937 ha (95 CI = 846) during the post-nesting 

seasons.  Breeding cranes used forested wetlands (FW) (29.6%) and emergent wetland 

and other palustrine types (EWO) (27.6%) more than other habitat types during the 

nesting seasons; however, agriculture and grassland/herbaceous types (AgGH) (34.0%) 

and FW (33.0%) were used more during the post-nesting season.  Nonbreeders used 

EWO (46.1%) and AgGH (25.1%) more during the nesting season; and EWO (41.8%) 

and FW (26.1%) during the post-nesting season.  Distance-based analysis indicated that 

cranes, overall, tended to strongly select for EWO and FW during both nesting and post-

nesting seasons each year, while strongly tending to avoid AgGH.  Further research is 

necessary to fully understand crane movements and habitat selection.  These results, 

however, do suggest the need for greater management and enhancement of forested and 

emergent wetlands at known occupied areas as well as potentially suitable unoccupied 

habitat areas. 

 

INTRODUCTION 

Greater sandhill cranes (Grus canadensis tabida; hereafter cranes) breed and rear 

young in emergent wetlands and adjacent wet, herbaceous meadows across their range 

(Walkinshaw 1973, Tacha and Braun 1994).  Downs (2004) found that Ohio’s cranes 

used marsh habitat more than any other habitat type during all phases of their breeding 

cycle.  Cranes used grassland habitat during brood rearing and frequently foraged in row 

crop fields.  Downs (2004) also determined that the optimal breeding habitat for cranes 

consisted of shallow, emergent marsh (~2 ha) with adjacent grassland or hay, and nearby 



 36 

row crop.  She recommended enhancing crane breeding habitat by maintaining or 

planting grassland and crop fields adjacent to emergent marshes (Downs 2004). 

Ohio’s cranes are part of the Eastern, or Great Lakes, Population (EP) which 

occupies the Mississippi and Atlantic Flyways (Van Horn et al. 2010).  This population 

generally breeds in south-central Canada and in the north-central Great Lakes area 

(Meine and Archibald 1996) and migrates south to Florida each fall.  Important stopping 

areas in Indiana (Lovvorn and Kirkpatrick 1981;1982a), Tennessee (Lovvorn and 

Kirkpatrick 1981), and Georgia (Walkinshaw 1949, Bennett and Bennett 1989) are well 

documented. 

A potential conservation concern for Ohio’s cranes is permit-regulated harvests in 

other states and provinces.  Kentucky, for example, instituted a 4-week hunting season 

for cranes in 2011, while Tennessee instituted its first crane season in November 2013.  

Take permits are also issued to hunters in Michigan, Tennessee, and Wisconsin to protect 

against crop depredation.  For example, an estimated $263,000 loss due to crop damage 

by cranes was reported during the spring of 2007 by the United States Department of 

Agriculture Wildlife Services in Wisconsin (Van Horn et al. 2010).  It is unlikely, 

however, that such harvests in other states would affect Ohio’s crane population. 

Current knowledge of Ohio’s cranes includes general locations and habitat areas 

where breeding pairs nest and rear their young, and where nonbreeding, sexually 

immature, or failed breeders congregate.  Less known, however, are the specific habitat 

types that are used by breeding and nonbreeding cranes – especially those habitats that 

are critical to their survival and the growth of the statewide population.  Dispersal 

patterns of Ohio-born individuals have also not yet been determined.  Downs et al. (2008) 
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determined that cranes were reaching their capacity of known occupied breeding habitats, 

while unoccupied suitable habitats are available throughout the state. 

The purpose of this study is to identify habitat areas where Ohio’s cranes are 

currently occupying to in order to attempt to provide a better, more definitive analysis of 

habitat selection than is currently available.  This information will help inform 

management decisions in providing suitable habitat for Ohio’s endangered, breeding 

cranes.  Fall and winter movements and stopover areas are will also described, which will 

potentially serve to better inform hunting/harvest policies in the eastern U.S. 

 

STUDY AREA 

My primary study area included the wetland complexes of Killbuck Marsh (2,300 

ha) and Funk Bottoms (606 ha) (KMFB) Wildlife Areas in Holmes and Wayne Counties, 

Ohio and surrounding private properties (Figures 3.1 and 3.2).  KMFB is located in a 

wide landscape of glaciated rolling hills and low valleys (Ohio Division of Wildlife 

2012a).  Wooded swamps and emergent marshes make up much of the lowland areas and 

are the remains of the pre-glacial lakes (Douglass 1878, White 1931).  The lands just 

south of Wooster, OH are low and extensive while elevations in the Killbuck valley range 

from 256 – 305 m (Douglass 1878, Ohio Division of Wildlife 2012b).  The soils are 

historically a rich mixture of limestone, silica, and alumina, thus providing for extensive 

agriculture (Douglass 1878).  Current soil survey data indicates a varied mixture of clay 

loam, silt loam, loam, and muck in the KMFB area (Web Soil Survey. Natural Resources 

Conservation Service, United States Department of Agriculture. 

http://websoilsurvey.nrcs.usda.gov/. Accessed [2014 July]. Unpublished data). 
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KMFB consists of seasonally flooded palustrine wetlands with emergent and 

woody vegetation.  These areas also include wet meadows and extensive cultivated crop 

and grass fields.  Dominant vegetation includes cattail (Typha spp.), sedge (Carex spp.), 

reed canary grass (Phalaris arundinacea), willow (Salix spp.), oak (Quercus spp.), 

hickory (Carya spp.), and cottonwood (Populus spp.).  Dominant agricultural crops are 

corn, soy, and wheat.  Management has focused on maintaining the areas in purchased 

condition (Wicknick et al. 2005).  Forests are left undisturbed, crop fields continue to be 

farmed, and marshlands are managed for waterfowl (Wicknick et al. 2005).  Prairies or 

tall grass fields are managed for hunting. 

 



 39 

 

Figure 3.1. Killbuck Marsh Wildlife Area in Wayne and Holmes Counties, Ohio. 
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Figure 3.2. Funk Bottoms Wildlife Area in Wayne and Ashland Counties, Ohio. 

 

 

METHODS 

CAPTURE 

I closely observed movement patterns of cranes during July – August 2011, and 

May – July 2012 and 2013 in order to determine best placement of bait piles.  Family 

units were closely monitored after colts hatched during May – July 2012 and 2013.  Once 

I determined local movements, I placed shelled corn in one or more bait piles at sites 

where family units, breeding pairs, or nonbreeding adults were observed.  I used trail 

cameras to closely monitor bait sites to confirm that cranes were consistently feeding on 
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bait.  Artificial, or “dummy”, netlaunchers were placed at bait sites until cranes were 

accustomed to them.  A capture team was deployed and an armed, gas-propelled 

netlauncher (Coda Enterprises, Inc.) was placed at bait sites.  Cranes were captured using 

a 6 m x 9 m net. 

Attempts were also made to pursue and capture nonbreeding adult cranes at 

FBWA by helicopter (Ellis et al. 1998).  The Bell 206B3 helicopter flushed cranes from 

the ground and separated one individual from the larger flock.  The other cranes were 

followed from the ground (Ellis et al. 1998).  The pilot pursued the separated crane until 

it became fatigued and landed.  A gunner fired a 3.7 m
2
 net from a gas-propelled net gun 

(Coda Enterprises, Inc.) as the helicopter hovered above the targeted crane. 

Precautions were taken to prevent capture myopathy, a condition caused by 

strenuous pursuit during capture operations, handling, and overexertion in high ambient 

temperatures (Carpenter et al. 1991).  Cranes were subdued during all captures and, if 

necessary, moved to a shaded area.  A sock was placed over each crane’s head, during 

each capture, and the legs and neck were carefully restrained to avoid injury to both the 

research personnel and the bird.  When multiple individuals were captured, the legs of 

each bird were temporarily bound and the bird was then placed in a cloth sack.  Trapping, 

handling, and marking protocols were reviewed and approved by the Animal Care and 

Use Committee at The Ohio State University (protocol number 2011A00000085). 

All juvenile and nonbreeding adult cranes were equipped with a metal federal 

identification leg band and a 26-gram VHF radio-transmitter attached to a plastic leg 

band (Advanced Telemetry Systems, Inc.).  Each breeding adult was marked with a metal 

federal identification band and either a 16 g solar-powered Argos; 22 g solar-powered 



 42 

Argos/GPS; or 30 g solar-powered GPS satellite transmitter with a plastic leg band 

(North Star Science and Technology, LLC; Microwave Telemetry, Inc.).  The exceptions 

were two nonbreeding adults who were each equipped with a 16 g solar-powered Argos 

transmitter; and one hatch-year (HY) that was equipped with a 30 g GPS transmitter. 

Our North Star transmitters were programmed with a duty cycle of five GPS 

fixes/day and a transmission schedule of 10 hours on/107 hours off, while our Microwave 

GPS transmitters were programmed with the following duty cycles: 

- January 2 to February 5: fixes at 4, 10, 16 hours, transmitted every 10 days to 

Argos 

- February 6 to March 15: fixes at 1, 11, 16 hours, transmitted every 5 days to 

Argos 

- March 16 to June 30: fixes at 2, 10, 12, 15 hours, transmitted every 7 days to 

Argos 

- July 1 to November 15: fixes at 2, 10, 12, 15 hours, transmitted every 7 days to 

Argos 

- November 16 to January 1: fixes at 1, 8, 9, 12, 14, 17 hours, transmitted every 5 

days to Argos 

Microwave Argos transmitters were programmed for 10 hours on and 24 hours off.  Each 

leg-mounted transmitter was labeled with an alphanumeric code that was visible from a 

distance.  Each crane was assigned a unique identifier coded with capture location (F = 

Funk Bottoms, K = Killbuck Marsh), transmitter type (S = satellite, V = VHF), and 

replicate (e.g. 1-4).  Each crane was then released and closely watched until it was able to 
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fly or run away.  Radio-marked cranes were tracked the next day to ensure each 

individual was behaving normally. 

 

DATA COLLECTION 

I tracked radio-marked cranes from the ground using an Advanced Telemetry 

Systems (ATS) receiver and a hand-held 3-element antenna.  I collected radiolocations 

from the ground either by homing to strongest signal strength until visual contact was 

made or by triangulation.  Radio-locations were randomly obtained between sunrise and 

sunset at least twice a week, March – October 2012 and March – June 2013 (Nesbitt and 

Williams 1990).  I used Locate III software (Nams 2006) to calculate triangulated 

location bearings and coordinates within a maximum error ellipse of 300,000 m
2
.  

Additionally, the Bell 206B3 helicopter or a Partenavia (P68C) fixed-wing aircraft was 

used on a semi-weekly basis to radio track cranes.  The aircraft homed to the strongest 

signal by circling around the area where the crane was located.  Universal Transverse 

Mercator (UTM) coordinates were recorded to the nearest 10 m for each individual 

location using a Global Positioning System (GPS) unit and ATS receiver (Austin et al. 

2007).  Habitat type and group size were recorded when radio-marked individuals were 

visually observed. 

Cranes equipped with satellite transmitters were tracked via GPS or Argos 

coordinates transmitted via satellite receiving station.  Location data were downloaded 

from CLS America, Inc. every 10 days.  GPS locations were transmitted at an accuracy of 

less <100 m.  Class 2 and 3 locations (error ellipse sizes smaller than 500 m and 250 m, 
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respectively) were used for analysis, while Class 1 locations (error ellipse sizes greater 

than 500 m) were removed. 

 

ANALYSIS 

I plotted radio- and satellite-locations in ArcGIS v10+ (ESRI) and Google Earth 

(Google Inc.).  I used these locations to determine daily movements and habitat selection 

patterns during the nesting and post-nesting seasons (approximately April – May 2012, 

2013; and June – September 2012, 2013 respectively).  I used National Land Cover 

Database 2006 (NLCD) and National Wetland Inventory (NWI) imagery in a merged 

coverage to represent crane habitats available to cranes (Fry et al. 2011, U.S. Fish and 

Wildlife Service 2013).  From the NLCD and NWI categories I defined habitat types as: 

non-habitat (NH), agriculture and grassland/herbaceous (AgGH), forested wetlands 

(FW), emergent wetlands and other palustrine types (EWO), and open water (OW) (Fry 

et al. 2011, U.S. Fish and Wildlife Service 2013).  The non-habitat category included 

upland forests, urban and suburban developments, and roads – habitat types that cranes 

do not normally use. 

I constructed characteristic hull polygons (CHP) using location data from 

breeding and nonbreeding individuals or pairs in ArcGIS v10+.  CHPs were constructed 

by creating Delauney triangles from each crane’s location points.  Home ranges 

represented the smallest 95% of Delauney triangles while core areas represented the 

smallest 60% by perimeter (Downs and Horner 2009).  This method better served to 

represent crane home ranges compared to the more commonly used kernel density 

estimation (KDE) and minimum convex polygons (MCP).  KDE and MCP have the 
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tendency to overestimate home range sizes and demonstrate a certain amount of bias, 

while the CHP-based method produces home range sizes whose biases are much 

improved (Downs and Horner 2009).  KDE was not an appropriate home range estimator 

for this project as it over-estimated usage areas, while MCP was considered unsuitable 

for cranes in Ohio because of its tendency to produce conservative home range estimates.  

MCPs are the simplest and most commonly used method for home range analysis, 

however, the resulting home range sizes are strongly influenced by peripheral location 

fixes and can include large areas that were never used or visited by the focal species 

(Worton 1987, Harris et al. 1990, Barg et al. 2005, Downs and Horner 2009).  Harris et 

al. (1990) suggested using concave polygons to minimize these disadvantages.  Downs 

and Horner (2009) explain that CHPs can have not only concave edges, but can also 

include disjoint, perforated, and linear regions.  The authors noted that an additional 

feature is that narrow triangles kept in home range estimates appear to link distant 

foraging areas that are intensively used by an animal. 

I attempted compositional analysis (CA) to determine habitat selection of 

breeding and nonbreeding cranes during the nesting and post-nesting seasons (Aebischer 

et al. 1993).  Zero percent availability and use of habitat areas within home ranges 

restricted my ability to perform CA (Conner and Plowman 2001, Conner et al. 2003).  A 

common solution to this problem is to substitute a small value for zero (e.g. 0.1%, 0.3%, 

0.7%, etc.) (Aitchison 1986), however, this has been shown to produce negatively biased 

results (i.e. misclassify used habitat types) (Bingham and Brennan 2004, Bingham et al. 

2007).  I used, instead, a Euclidean distance-based approach (DA) (Conner and Plowman 

2001) to determine habitat selection using ArcGIS v10+.  I restricted analysis to the third 
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order scale (Johnson 1980) since I was only interested in habitat selection within home 

ranges.  Similar to CA, DA uses multivariate analysis of variance (MANOVA) to assess 

whether habitat selection was random/non-random.  The difference is that MANOVA is 

performed on the ratios of average distances (d = real/random) of each radiolocation from 

the nearest point in each habitat type in DA.  In CA, the same analysis is performed on 

log-ratios of used and available habitat types.  The two methods are, thus, mathematically 

the same (Conner and Plowman 2001, Conner et al. 2003). 

For each individual crane, I created a vector of mean distances (ui) between each 

point location and the nearest polygon of each habitat type.  I then generated a number of 

random points equal to the number of point locations in each individual’s 95% home 

range.  I created a vector of mean distances (ri) by averaging the distances between each 

random point and the nearest polygon of each habitat type.  I then created a vector of 

ratios (di) by dividing each element in ui by its corresponding element in ri.  If random 

habitat selection occurred then the expected d ratio will be equal to 1 (Conner and 

Plowman 2001). 

 I used R statistical software (R Core Team 2014) to perform a multivariate 

analysis of variance (MANOVA) to whether mean distance ratios differed from 1.  I then 

performed individual analyses of variance (ANOVA) to determine which habitat types 

were used disproportionately.  T-tests were used to test the mean distance ratios in each 

habitat type.  T-tests were also used to assess seasonal differences in habitat selection by 

all cranes (Nesbitt and Williams 1990) and to assess differences in habitat selection 

during both seasons by breeding status.  Seasons were categorized as nesting (April-May) 

and post-nesting (June-September). 
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 Finally, I used satellite locations to depict crane movements during migration and 

over-wintering periods (October – December 2011, 2012, and 2013; January – March 

2012, 2013, and 2014).  I converted point locations to polylines using the Geospatial 

Modeling Environment©.  These layers were then projected onto built-in ESRI street and 

political maps to document where cranes were moving during these months. 

 

RESULTS 

 Twenty-four cranes were captured during 2011-2013 (Table 3.1).  Nine of these 

individuals were equipped with satellite transmitters including 3 adult second-year (ASY) 

nonbreeders, 5 ASY breeders, and 1 HY juvenile.  Fifteen cranes were equipped with 

VHF-transmitters, which included 10 ASY nonbreeders, 2 ASY breeders, and 3 HY 

juveniles.   
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 Name Transmitter # Band # Federal ID Date Captured Site Captured Age 

Satellite KS1 108161 Z09 1068-00657 8/17/2011 D. Anderson property A 

LS1 108162 Z08 1068-00343 8/17/2011 T. Butler property A 

SS1 97639 Z16 1068-00668 10/6/2011 Slate Run Metro Park HY 

KS2 119997 Z52 1068-02655 8/7/12 Butler Springs A 

KS3 117256 Z44 1068-03491 8/20/12 Holmes County Home A 

FS1 117252 Z30 1068-02639 9/24/12 Funk Bottoms WA A 

FS2 117253 Z48 1068-02641 9/24/12 Funk Bottoms WA A 

KS4 119998 Z54 1068-03496 8/15/13 Killbuck Marsh WA A 

FS3 119997 Z71 1068-03495 8/21/13 Funk Bottoms WA ASY 

VHF FV1 164.035 Z17 1068-00664 9/13/2011 Funk Bottoms WA ASY 

LV1 164.304 Z03 1068-00342 8/17/2011 T. Butler Property HY 

FV3 164.484 Z14 1068-00666 9/22/2011 Funk Bottoms WA ASY 

FV4 164.604 Z18 1068-00667 9/22/2011 Funk Bottoms WA ASY 

FV2 164.804 Z19 1068-00663 9/13/2011 Funk Bottoms WA ASY 

FV5 164.114 Z29 1068-00672 7/2/12 Funk Bottoms WA ASY 

FV6 164.134 Z28 1068-00671 7/2/12 Funk Bottoms WA ASY 

FV7 164.815 Z31 1068-00674 7/2/12 Funk Bottoms WA ASY 

FV8 164.854 Z13 1068-00669 7/2/12 Funk Bottoms WA ASY 

FV9 164.968 Z27 1068-00670 7/2/12 Funk Bottoms WA ASY 

FV10 164.094 Z38 1068-00673 7/25/12 Funk Bottoms WA ASY 

FV11 164.124 Z32 1068-00675 7/25/12 Funk Bottoms WA ASY 

FV12 164.624 Z39 1068-02636 7/25/12 Funk Bottoms WA ASY 

KV1 164.023 Z40 1068-02637 8/7/12 Butler Springs HY 

KV2 164.933 Z33 1068-03487 8/20/12 Holmes County Home HY 

Table 3.1. Summary of greater sandhill cranes (Grus canadensis tabida) captured in northeast Ohio during 

2011 - 2013. Note: A=Adult; ASY=After Second Year; HY=Hatch Year. 

 

MIGRATION MOVEMENTS 

KS1 began fall migration during late-November and arrived at River Lakes 

Conservation Area (CA) in eastern Florida by the end of December in 2011 (Figure 3.2).  

The crane remained within 96 km of the River Lakes CA until the end of February 2012 

when it began migrating northward to Ohio (Figure 3.3).  KS1 made several 1 – 2 day 

stops through southern and central Georgia, eastern Tennessee, central Kentucky, 

southern Indiana, and northern Ohio before it was finally located at KMWA on 7 March 

2012.  KS1 did not migrate during fall 2012 and 2013 and instead remained within 4 km 

of KMWA during winters 2013 and 2014. 
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 LS1 moved between FBWA, KMWA, and its nesting area – a patch of privately 

owned emergent marsh in Loudonville, OH during October 2011 – March 2012.  This 

individual remained within 25 km of its nesting area during fall 2012 and within 4 km of 

its nesting area during winter 2013.  LSI made a brief stop at KMWA before migrating to 

Hiwassee Wildlife Refuge, TN (HWR) in early-December 2013.  LS1 departed HWR in 

early-February 2014 and moved to Rhea and Meigs Counties, TN before moving north in 

mid-February 2014.  LS1 made a brief stop in northern Kentucky before making a 3-

week stop 11 km northeast of Goose Pond Fish and Wildlife Area, IN.  LS1 arrived to 

within 3 km of its nesting area in mid-March 2014. 

 FS1 moved between FBWA and KMWA during the fall of 2012.  The individual 

was consistently located in KMWA during January-February 2013.  FS1 was located 

approximately 2 km west and then 5 km southwest of Lodi, OH for three days in early-

March before it returned to FBWA and then KMWA in late-March. Its transmitter ceased 

to function in early-April 2013 so no data was obtained during fall 2013. 

 FS2 departed KMWA 12 October, 2012 and arrived near Lake LeAnn in 

northeast Hillsdale County, MI.  FS2 then made another longer stop in early December 

2012 near Barren River Lake State Resort Park in Lucas, KY.  FS2 was first located in 

HWR on 19 December.  This individual was consistently located 6.5 km northwest of 

Brownstown, IN during 19 January-6 February 2013.  FS2 then spent three days at 

Muscatatuck National Wildlife Refuge, IN (MNWR) before arriving at KMWA on 12 

February. 

 KS3 departed its nesting area and nearby croplands in mid-October 2012.  The 

crane spent five weeks in northeast Jackson County, MI during October-November 
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before making a brief stop at HWR and then in Sweetwater Creek State Park, GA in late 

November.  KS3 spent two months in north-central Florida, moving between 

Clay/Putnam Counties and 12.5 km southwest of Gainesville.  The individual was located 

eastern Macon County, GA for six days before arriving at its nesting grounds in northern 

Holmes County, OH on 21 February 2013.  KS3 moved from KMWA to FBWA during 

October-November 2013.  The individual was first located at HWR 28 November where 

it remained until mid-February 2014.  KS3 then spent two days at Brownstown, IN and 

MNWR before arriving at its nesting grounds by the end of the month. 

 KS4 used wetland habitats at KMWA and nearby croplands during October-

November 2013.  The individual was last located at KMWA on 4 December and was 

relocated at HWR by 12 December 2013.  KS4’s transmitter began to lose power by 

early-January 2014 and little to no useful data was received for this individual during 

January-March.  Its migratory movements are therefore unknown. 
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Year ID Fall 

Departure 

Date 

Stopover Locations Stopover Date 

Range 

Destination Arrival 

Date 

2011 KS1 11/21/2011 - - River Lakes 

Conservation 

Area, FL 

12/31/2011 

2012 KS1 - KMFB 10/2012 - 

12/2012 

- - 

2013 KS1 - KMFB 10/2013 - 

12/2013 

- - 

2011 LS1 - SE Ashland, SW 

Wayne, NW Holmes 

Cos, OH 

10/2011 - 

12/2011 

- - 

2012 LS1 - Loudonville, OH 10/2012 - 

12/2012 

- - 

2013 LS1 12/2/2013 - - Hiwassee Wildlife 

Refuge, TN 

12/12/2013 

2012 FS1 - KMFB 10/2012 - 

12/2012 

- - 

2012 FS2 10/12/2012 Near Lake LeAnn, NE 

Hillsdale Co, MI 

10/15/2012 - 

12/5/2012 

- - 

  - Near Barren River 

Lake State Resort 

Park, Lucas, KY 

12/7/2012 - 

12/16/2012 

Hiwassee Wildlife 

Refuge, TN 

12/19/2012 

2013 FS2 - KMFB 10/2013 - 

12/2013 

- - 

2012 KS3 10/13/2012 NE Jackson Co, MI 10/16/2012 - 

11/26/2012 

- - 

   Hiwassee Wildlife 

Refuge, TN 

11/28/2012 - 

11/30/2012 

- - 

   Sweetwater Creek 

State Park, GA 

12/1/2012 - 

12/2/2012 

Clay/Putnam Cos, 

FL 

12/4/2012 

2013 KS3 11/21/2013 - - Hiwassee Wildlife 

Refuge, TN 

11/28/2013 

2013 KS4 12/4/2013 E Lincoln Co, KY 12/8/2013 - 

12/9/2013 

Hiwassee Wildlife 

Refuge, TN 

12/12/2013 

Table 3.2. Fall migration information of greater sandhill cranes (Grus canadensis tabida) during October – 

December 2011, 2012, and 2013. 
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Year ID Spring 

Departure 

Date 

Departure 

Location 

Stopover 

Locations 

Stopover 

Date range 

Destination Arrival 

Date 

2012 KS1 2/27/12 NE 

Okeechobee 

County, FL 

Orange Lake, 

FL 

2/28 - 

2/29/2012 

- - 

    N Clinch Co, 

GA 

3/1 - 

3/1/2012 

- - 

    E Twiggs Co, 

GA 

3/2 - 

3/2/2012 

- - 

    E Rhea Co, TN 3/3 - 

3/3/2012 

- - 

    SE Marion Co, 

KY 

3/3 - 

3/4/2012 

- - 

    N Franklin Co, 

KY 

3/5/12 - - 

    S Henry Co, KY 3/5/12 - - 

    W Jefferson Co, 

IN 

3/5/12 - - 

    E Jackson Co, 

IN 

3/6/12 - - 

    SW Hancock 

Co, OH 

3/6/12 - - 

    NW Huron Co, 

OH 

3/6/12 KMWA 3/7/12 

2013 KS1   KMWA, and N 

Holmes County, 

OH 

1/2013 - 

3/2013 

- - 

2014 KS1   Killbuck Marsh 

WA, N Holmes 

County, OH 

1/2013 - 

3/2013 

- - 

2012 LS1   Loudonville, 

OH 

1/2012 - 

3/2012 

- - 

2013 LS1   Loudonville, 

OH 

1/2013 - 

3/2013 

- - 

2014 LS1 2/3/14 Hiwassee 

Wildlife 

Refuge, TN 

Rhea/Meigs 

Cos, TN 

2/11 - 

2/17/2014 

- - 

    N Edmonson 

Co, KY 

2/17 - 

2/18/2014 

- - 

    W Greene Co, 

IN 

2/19 - 

3/10/2014 

- - 

    - - 3 km of nesting 

area, 

Loudonville, 

OH 

3/12/14 

Continued 

Table 3.3. Winter movement and migration information for greater sandhill cranes (Grus canadensis 

tabida) during January-March 2012, 2013, and 2014. 
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Table 3.3. Continued 

Year ID Spring 

Departure 

Date 

Departure 

Location 

Stopover 

Locations 

Stopover 

Date Range 

Destination Arrival 

Date 

2013 FS1   KMWA 1/2013 - 

2/2013 

- - 

    W/SW Lodi, OH 3/7 - 

3/10/2013 

- - 

    FBWA 3/11/13 - - 

    Killbuck Marsh 

WA 

3/11 - 

3/31/2013 

- - 

2013 FS2 1/17/13 Hiwassee 

Wildlife 

Refuge, TN 

Within 6.5 km 

N/NW 

Brownstown, IN 

1/19 - 

2/6/2013 

- - 

    Muscatatuck 

NWR, IN 

2/8 - 

2/11/2013 

KMWA 2/12/13 

2014 FS2   KMWA; and N 

Holmes Co, OH 

1/2014 - 

3/2014 

- - 

2013 KS3 2/10/13 12.5 km SW 

Gainesville, 

FL 

E Macon County, 

GA 

2/11 - 

2/17/2013 

- - 

    13.5 km NW 

Lexington, KY 

2/19 - 

2/20/2013 

nesting 

grounds, N 

Holmes 

County, OH 

2/21/13 

2014 KS3 2/15/14 Hiwassee 

Wildlife 

Refuge, TN 

Brownstown, IN; 

and Muscatatuck 

NWR, IN 

2/18 - 

2/20/2014 

nesting 

grounds, N 

Holmes 

County, OH 

2/22/14 

 

JUVENILE MOVEMENTS AND DISPERSAL 

 Three HY cranes returned with their parents to their respective natal areas after 

their first winters.  It is unknown, however, whether a fourth bird, KV2, returned with its 

parents.  This individual was first located in early-April 2013, 11 km south of its natal 

area (nearly 4.5 km east of Killbuck, OH) where it was often located in row crop fields.  

All juveniles, except SS1, eventually settled with the summering flock of nonbreeders at 

FBWA by the summer of their returning year.  LV1 was located within 6.5 km of its natal 

area outside of Loudonville, OH and in emergent marsh and row crops at both KMWA, 

and FBWA before finally joining the summering flock by summer 2012.  KV1 was 
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frequently located at KMWA during March – May 2013 before being frequently located 

at FBWA during the summer.  KV1 was located once within 900 m of KV2’s April-May 

locations near Killbuck, OH.  KV2 was consistently located at FBWA through June 2013. 

SS1 used row crop fields near Slate Run Metro Park and emergent marsh within 

the park.  Unfortunately, this individual was seen injured by park staff and its transmitter 

ceased to function by July 2012. 

 

ADULT HOME RANGES AND SUMMER MOVEMENTS 

 Core area and home range sizes greatly varied among breeders (n=4) and 

nonbreeders (n=6) during nesting and post-nesting seasons while median sizes increased 

from one season to the next (Figures 3.3 and 3.4).  Not including outliers, breeders 

exhibited the smallest range of core area and home range sizes during the nesting season 

(0.6-6.3 ha, 50.9-351.6 ha respectively); however, they exhibited the greatest range of 

home range sizes during the post-nesting season (132.1-1,222.4 ha).  When including 

outliers, however, nonbreeders exhibited the greatest range of core area and home range 

sizes during the post-nesting season (3.4-68.7 ha, 15.6-196.4 ha respectively) overlapping 

with breeders.  Nonbreeders had only slightly larger median core area and home range 

sizes than breeders during the nesting season. 
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Figure 3.3.  Box whisker plot of mean 60% core area sizes of breeding and nonbreeding cranes during the 

nesting and postnesting seasons 2012-2013. 
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Figure 3.4.  Box whisker plot of mean 95% home range sizes of breeding and nonbreeding cranes during 

the nesting and postnesting season 2012-2013. 
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and 2013.  KS4’s transmitter ceased to function in early-January 2014; consequently, it is 

unknown whether this bird returned to its nesting area at KMWA during early-spring 

2014. 

 FV3 and FV4 were each captured the same day with a group of other cranes at 

FBWA in September 2011.  The two individuals were discovered to be a pair and located 

on a small (approximately 4.7 ha), privately owned emergent marsh 3.5 km west of 

Seville, OH during spring 2012.  This pair was consistently located at this site and on 

other private property 2.5 km to the west.  This pair was seen with two colts during early 

summer but it is unknown whether the young survived the summer.   

 All of our nonbreeding cranes, except hatch-year juveniles, were captured at 

FBWA during the summer each year.  Many of these individuals were consistently 

located on FBWA property in large or scattered groups, or within 5 km of the area on 

private properties.  An exception to this pattern is FV1 who was consistently located on 

private property 3 km north of Perrysville, OH. 

FV2 and FV11 were each captured and marked nine months apart and were 

eventually discovered paired together.  FV2 was captured in September 2011 while FV11 

was captured during July 2012.  These two cranes were often seen together and were 

located in the same general area on private property just north of FBWA during the 

nesting seasons.  The pair was never seen with colts, however, and was often located at 

various other locations within 3 km of its presumed nesting area during the post-nesting 

seasons, including FBWA proper.  FV2’s carcass was eventually found in September 

2013 just north of the wildlife area. 
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LV1 was consistently located 4 km northwest of Mifflin, OH in Richland County, 

OH during its third year (i.e. 2013).  This area is part of a larger water body complex that 

includes Charles Mill Lake, Black Fork Bottoms Hunting Area, and Ashland University 

Wetlands. 

 

HABITAT SELECTION 

Considering mean percent habitat use, breeding cranes used FW and EWO more 

than other habitat types during the nesting seasons (Table 3.5).  These same individuals, 

however, used AgGH and FW more during the post-nesting seasons - FW being 

consistently used across both seasons.  Nonbreeders used EWO and AgGH more during 

the nesting season; and EWO and FW during the post-nesting season.  NH and OW were 

least used by both groups of cranes during each season (Table 3.5). 

 

 Nesting Post-Nesting 

Habitat Type 

n 

 Breeders 

4 

Nonbreeders 

6 

Breeders 

4 

Nonbreeders 

6 
NH Mean 17.0 12.2 8.9 5.4 

95 CI 36.3 5.9 11.5 3.4 

AgGH Mean 20.9 25.1 34.0 13.7 

95 CI 24.5 21.2 27.8 7.5 

FW Mean 29.6 15.4 33.0 26.1 

95 CI 39.9 13.7 41.3 13.6 

EWO Mean 27.6 46.1 13.7 41.8 

95 CI 61.9 25.5 22.3 4.3 

OW Mean 5.0 1.2 10.4 13.2 

95 CI 7.6 2.2 18.9 5.9 

Table 3.4. Mean percent use of habitat types by breeding and nonbreeding greater sandhill cranes (Grus 

canadensis tabida) during nesting (Apr-May) and post-nesting seasons (Jun-Sep) in northeastern Ohio 

2012-2013. 
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Overall, cranes tended to strongly select FW and EWO during April – September 

each year (Figure 3.3).  They also tended to strongly select against AgGH, more so than 

NH.  Cranes neither selected for or against OW, thus inferring random use of this habitat 

type.  The overall trend was the same when analyzing habitat selection based on breeding 

status or season (Figures 3.4 and 3.5).  Statistical tests of mean distance ratios produced 

no significant results (P = 0.06 – 0.36), however, the difference in selection between 

breeders and nonbreeders was apparent; as were differences between nesting and post-

nesting seasons.  Breeders tended to select FW more than nonbreeders, whereas the latter 

more preferred EWO.  Breeders also strongly tended to select AgGH more than 

nonbreeders.  The latter tended to avoid NH more than breeders who seemed to exhibit 

random use of NH.  All cranes tended to select FW and EWO more during the post-

nesting seasons than during the nesting season.  Cranes also avoided AgGH more during 

the post-nesting season than in the nesting season. 
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Figure 3.5. Mean distance ratios of breeding and nonbreeding greater sandhill cranes (Grus canadensis 

tabida) during both the nesting (April-May 2012, 2013) and post-nesting (June-September 2012, 2013) 

seasons in Ohio.  Distance ratios of <1 indicate selection for a habitat type, ratio >1 indicate avoidance of a 

habitat type. 
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Figure 3.6. Mean distance ratios of breeding and nonbreeding greater sandhill cranes (Grus canadensis 

tabida) during both the nesting (April-May) and post-nesting (June-September) seasons. P values indicate 

whether there is a statistical difference between breeders or nonbreeders using each habitat type.  Distance 

ratios of <1 indicate selection for a habitat type, ratio >1 indicate avoidance of a habitat type. 
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Figure 3.7. Mean distance ratios of all greater sandhill cranes (Grus canadensis tabida) during the nesting 

(April-May) and post-nesting (June-September) seasons.  P values indicate whether there is a statistical 

difference in crane habitat selection during either season in each habitat type.  Distance ratios of <1 indicate 

selection for a habitat type, ratio >1 indicate avoidance of a habitat type. 
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2012-2013.  Weather may not have been a factor as the last three winters were relatively 

no different from the 30-year mean during January-February of 28°F – although, it is 

unknown whether Ohio’s cranes consistently migrated before 2010 when the ODW 

began tracking cranes (Sherman 2013).  Mean temperature for January-February 2012 

was 32°F; January-February 2013 was 28°F, and 2014 was 20°F (National Climatic Data 

Center, National Oceanic and Atmospheric Administration. www.ncdc.noaa.gov/. 

Accessed [2014 July]. Unpublished data.).  Ohio’s cranes tended to remain at KMFB or 

respective nesting grounds during seasons that they did not migrate or over-winter in 

locations that are more southerly. 

Important stopover or wintering areas such as Hiwassee Wildlife Refuge, TN and 

lands in eastern Florida were also similar to the Eastern Population of cranes.  Hiwassee 

WR is a well known stopping area for thousands of sandhill cranes and the occasional 

whooping crane each fall and winter 

(http://tnwatchablewildlife.org/watchareadetails.cfm?uid=09071608273977728&region=

Hiwassee_Refuge&statearea=East_Tennessee).  Muscatatuck National Wildlife Refuge, 

IN also served as an important stopping location for our cranes where cranes could be 

counted on the ground since 1968 (Lovvorn and Kirkpatrick 1981). 

Our data and previous documentation (Sherman 2013) indicates that Ohio’s 

cranes are likely at low risk of being harvested in Kentucky since most cranes only 

stopped for a day or two during migration.  Furthermore, 267 permitted hunters harvested 

only 50 cranes during Kentucky’s 2011 season despite an expected harvest of 400 cranes 

(Kruse et al. 2011).  Harvest numbers reached 92 cranes in 2012 and 87 in 2013 

(fw.ky.gov/Hunt/Pages/Harvest-Results.aspx. Accessed [2014 July]. Unpublished data.).  

http://www.ncdc.noaa.gov/
http://tnwatchablewildlife.org/watchareadetails.cfm?uid=09071608273977728&region=Hiwassee_Refuge&statearea=East_Tennessee
http://tnwatchablewildlife.org/watchareadetails.cfm?uid=09071608273977728&region=Hiwassee_Refuge&statearea=East_Tennessee
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Official harvest results from Tennessee’s first crane season during 28 November 2013 – 1 

January 2014 have yet to be released, though, it is likely that Ohio’s cranes would seem 

to be at low risk in that state there as well.  Ohio’s cranes may be more vulnerable to 

mortality due to control of from crop depredation in other states.  Ten to 188 cranes were 

taken on crop depredation permits in Michigan during 2002 – 2008 (Van Horn et al. 

2010).  One of our radio-marked, nonbreeding cranes (Z28) was killed by a farmer in 

May 2013 in southwest Michigan (Dave Sherman, ODW, personal communication). 

 Nesbitt (1992) and Nesbitt et al. (2002) indicated that deferred sexual maturity 

and low reproductive rates make it difficult to consistently monitor dispersal of HY 

cranes.  Each of our marked HY cranes, interestingly, returned to Ohio after their first 

winters, three of which returned to their natal areas and eventually joined the flock of 

nonbreeding adults at FBWA, as found by Walkinshaw (1949).  Nesbitt et al. (2002) also 

suggested that natal dispersal depends on timing of courtship and nesting of the parents 

after their return.  Our juveniles dispersed from their parents relatively soon (< 2-3 

weeks) after returning from wintering areas. 

Variability in home range and core area sizes may be attributed to the quality of 

habitat in each crane’s territories.  Nesbitt and Williams (1990) noted that home range 

size will change in response to variations in habitat conditions.  Location of home ranges 

and core areas may also be influencing their sizes; in other words, whether crane pairs 

have established territories in larger state wildlife areas, in smaller municipal parks, or 

small private landscapes may be affecting their range size.  For example, breeder KS1 

nested in KMWA and had a mean home range size of 1,222.4 ha while breeder KS2 

nested in a small, privately owned marsh and had a mean home range of 192.5 ha.  The 
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fact that places of greater breeding suitability, like KMWA, are or have already reached 

carrying capacity (Downs et al. 2008) is likely causing other crane pairs to adapt to areas 

of lesser habitat quality and smaller available range size.  If home range estimates are to 

be used as a measure of minimum home range size requirements, then estimates 

developed over several years should be used (Nesbitt and Williams 1990) 

However, median home ranges of breeders did increase during the post-nesting 

season as families left their nesting territories (Nesbitt and Williams 1990).  Median 

home ranges of breeding pairs during the nesting seasons were somewhat larger than 

mean home ranges that Walkinshaw (1973) reported for other Great Lake cranes (53 ha 

for Lower Peninsula, MI nest regions; 85 ha in the Upper Peninsula).  Strong home 

territory fidelity exhibited by our breeding pairs is typical of the species (Walkinshaw 

1973).  Each breeder returned to its home territory each spring after migration and 

maintained these home ranges throughout the season. 

The summering flock of nonbreeding cranes at FBWA is an important and 

potentially viable subpopulation that requires continued monitoring.  This loose group of 

approximately 30 individuals consists of mostly AHY and ASY sexually immature 

adults, failed breeders, and possibly breeders who have lost their mate.  Anecdotal 

evidence indicates numbers are gradually rising and landowners are observing cranes 

using nearby crop fields and pastures.  While frequent and sustained flooding events and 

human land use practices might be inhibiting successful breeding in FBWA, the area has 

proven to be an important roosting and staging location for cranes throughout the year.  

The summering flock may serve as a significant reservoir of recruits into Ohio’s breeding 

population, though, some of these birds may only be itinerants using the space and 
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available resources before dispersing elsewhere to establish breeding territories in other 

states. 

Our data indicated that cranes tended to avoid croplands in Ohio, particularly after 

nesting during June-September.  The most likely reason was that fields become 

increasingly difficult to access as densely seeded corn and soy crops matured.  Cranes 

need open areas distant from tall vegetation for foraging and roosting to be alert for 

predators and other disturbances (Walkinshaw 1973, Tacha and Braun 1994).  Spring and 

early fall, however, are optimal times to take advantage of crop fields.  New shoots after 

seeding and wasted crop material from harvest provide cranes with a much needed 

energy source after returning from migration, preparing to nest, or conditioning for the 

forthcoming migration to wintering grounds.  So it is plausible that Ohio cranes avoided 

crop fields less during the nesting months of April-May, however, we do not know 

whether they are using such habitat differently during the fall.  Unmarked cranes were 

observed foraging in crop fields several times per week through the spring and summer 

months despite our data indicating avoidance by radio-marked cranes.  Lovvorn and 

Kirkpatrick (1982b) noted that cranes do not generally forage in corn or soy fields outside 

of refuges until after crop harvest.  It may be safe to assume that cranes are using these 

habitats more during planting and after harvest.   

 Cranes typically use palustrine and/or riparian marsh habitats for nesting, 

roosting, and foraging across their range (Walkinshaw 1973, Tacha and Braun 1994).  

Our marked birds also strongly tended to prefer wetland habitats.  Ohio has lost nearly 

97% of its historical wetlands and KMWA’s 2,300 ha and FBWA’s 600 ha may not be 

sufficient to support an expanding breeding population.  Seasonal and sustained flooding 
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due to flood control at the Mohicanville Dam (approximately 6 km southwest of FBWA) 

has been determined to pose problems for the population (Downs 2004).  The Land use 

practices adjacent to FBWA may also be of concern, particularly peat mining operations 

occurring within approximately 3 km of the wildlife area, which could be greatly altering 

the hydrology of the landscape.   Downs (2004) and Downs et al. (2008) indicated that 

crane population growth is limited by low availability of suitable breeding habitat, and 

that currently occupied areas are approaching carrying capacity.  Based on our summer 

movement data, we found that cranes used habitats outside of the state-owned wildlife 

areas.  Cranes are likely adapting to changing landscapes by occupying relatively small 

isolated marshes across the state.  These marshes are typically privately owned and 

maintained; though some are in public ownership (i.e. state wildlife areas, county metro 

parks etc.).  It is plausible that cranes find these tracts of land and choose to either 

stopover or establish breeding territories.  Downs et al. (2008) also indicated that there 

are unoccupied suitable breeding habitats available throughout Ohio.   

 

MANAGEMENT IMPLICATIONS 

Much of Ohio’s extant wetlands are relatively small, private or public patches 

scattered across the state.  The natural reappearance of a breeding pair in the mid-1980s 

and the steady expansion of pairs across the state indicated the need to investigate how to 

manage these lands and other essential areas for their future survival and eventual de-

listing as a state-endangered species.  Key recommendations such as habitat 

enhancement, wetland restoration, and maintenance of viable sub-populations have 

previously been made (Downs 2004), however, more management should be done.  Our 
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data revealed important areas where breeding and nonbreeding adults are frequently 

located throughout their annual life cycle.  Further evaluations of these areas are 

necessary to understand which habitat types are crucial to crane life history and how to 

enhance them.  Home range sizes throughout the nesting and post-nesting seasons were 

indicative of how availability – or lack thereof - of suitable habitats can affect space use 

by cranes.  Restoration of emergent wetlands as well as wet meadow and row crop 

buffers would provide additional habitats in Ohio for cranes to occupy and establish 

breeding territories. 
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CHAPTER 4 : MANAGEMENT RECOMMENDATIONS AND FUTURE 

RESEARCH 

 

Downs (2004) noted that ODW had intended to restore a viable breeding crane 

population in Ohio to the point where the species could be down-listed by 2010, however, 

size and viability of the population were unknown until 2004 when 11-13 breeding pairs 

were located across northern Ohio, particularly concentrated at KMFB.  The natural 

reappearance of a breeding pair in the mid-1980s and the steady expansion of pairs across 

the state since are indicative of the need to investigate how to manage lands to stabilize 

Ohio’s breeding population at socially acceptable population levels and to eventually 

delist the species from state-endangered.  Downs (2004) determined that Ohio’s crane 

population was probably not viable due to its sparse distribution and low numbers of 

breeding pairs.  Ohio is the only state in the EP range that still lists cranes as endangered 

(Van Horn et al. 2010) and ODW does not currently have an official protocol for down-

listing or delisting the species.  In order to support future population growth and eventual 

delisting, a set protocol should establish a minimum viable population (MVP) of breeding 

cranes in Ohio based on intensive research and monitoring of population vital rates and 

habitat availability.  This protocol could also require protecting and enhancing existing 

nesting locations and associated habitat types on public and private lands.  Enhanced 

survey and research procedures could also be implemented following the funding strategy 
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and management plans developed for other crane populations (Case and Sanders 2009, 

Van Horn et al. 2010). 

A population viability analysis (PVA) is necessary using past and present 

population estimates; population vital rates including survival, recruitment, fledge 

success, and mortality rates; and environmental factors such as suitable breeding habitat 

availability and land use changes (i.e. development, habitat restoration) to determine the 

MVP of cranes in Ohio.  Based on the results of this project, those of Downs (2004), and 

the continued monitoring by ODW, it is recommended that cranes continue to be 

regarded as an endangered species in Ohio until a PVA is conducted and population 

projections can be made.  Despite clearly observable growth in the population, estimates 

are conservative and more information is needed in order to make decisions in the future.  

Regular, systematic research and monitoring should be conducted to collect the necessary 

data to make a quantified decision regarding the species listing status.  Such data could 

include observations of nests, breeding pairs, juveniles, and nonbreeders (sexually 

immature subadults and failed nesters).  Age-specific survival and natality rates might be 

necessary and fitted to a density-dependent model considering the fact that primary 

breeding habitats have most likely reached carrying capacity (Downs et al. 2008, Gil‐

Weir et al. 2012). 

 

HABITAT MANAGEMENT 

Tacha et al. (1992) indicated that habitat availability is the single most important 

factor regulating crane populations.  Lack of suitable breeding habitat has previously 

been identified as a primary limiting factor to their growth in Ohio (Downs 2004).  
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Habitat enhancement, wetland restoration, and maintenance of viable sub-populations 

were key recommendations to improve management of the population (Downs 2004).  

Nesting cranes require isolated open marshes or bogs with dense stands of emergent 

vegetation and adjacent wet meadows and grasslands (Walkinshaw 1973).  Much of these 

wetlands in Ohio today are relatively small, private or public areas scattered across the 

state.  Further efforts should be made to identify and evaluate essential habitat types at 

nesting locations that have since been reported or confirmed.  Nesting habitats do not 

necessarily have state protection despite the species being state-endangered.  It might, 

therefore, be necessary to reevaluate the habitat types that Ohio’s cranes are currently 

using in order to understand which are crucial for their life history (Downs et al. 2008). 

Cranes are often indicators of ecosystem health because they exhibit high nest 

area fidelity, defend territories against conspecifics, and mate for life (Walkinshaw 1989, 

Baker et al. 1995).  It is, therefore, important to continue striving to understand the needs 

of this wetland-dependent species.  Ongoing wetland and grassland habitat enhancement 

programs should allow the population to continue to grow.  Partnerships, cooperative 

agreements, or easements may be important to help protect and manage suitable breeding 

habitats on private lands as cranes continue to distribute themselves onto these areas 

(Drewien et al. 1999).  Wetland conservation and maintenance of essential habitats are 

primary goals for cranes throughout their range in North America (Tacha and Braun 

1994) but particularly so here in Ohio where the population is still being established. 
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POPULATION MONITORING 

The Ohio Division of Wildlife currently conducts on-going, bi-weekly waterfowl 

surveys (http://wildlife.ohiodnr.gov/species-and-habitats/fish-and-wildlife-research/bi-

weekly-aerial-waterfowl-survey).  A similar systematic, aerial survey could be conducted 

regularly during crane pre-nesting (March) and nesting seasons (April-May) in an attempt 

to locate courting pairs and their nests.  Information is needed to quantify nest sites; 

however, nests were not located during our study.  This is most likely due to irregular 

flying schedules and not having established a systematic search survey or transects to 

identify nests.  

A regular, coordinated crane count could be implemented or similar to the 

Midwest Crane Count (www.savingcranes.org/annual-midwest-crane-count.html) 

conducted each April.  A count can be conducted in March through April each year to 

locate courting cranes or breeders feeding near nesting areas.  A similar count could also 

be conducted in the fall to ascertain number of fledged young in order to establish a 

measurement of fledgling success or recruitment (Drewien et al. 1995).  This could be 

incorporated into the fall survey conducted by the U.S. Fish and Wildlife Service 

(USFWS) of EP cranes in the Mississippi and Atlantic Flyways (Van Horn et al. 2010).  

The Ohio crane population is growing but it is still small enough that there is lack of 

public knowledge and interest in the species.  An Ohio crane count should be 

implemented to monitor population growth of and to raise public awareness and support 

for Ohio’s breeding crane population more accurately. 

Continued and enhanced efforts should be made to capture and equip more cranes 

with transmitters to track their local and migratory movements.  Such information is 

http://wildlife.ohiodnr.gov/species-and-habitats/fish-and-wildlife-research/bi-weekly-aerial-waterfowl-survey
http://wildlife.ohiodnr.gov/species-and-habitats/fish-and-wildlife-research/bi-weekly-aerial-waterfowl-survey
http://www.savingcranes.org/annual-midwest-crane-count.html
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necessary for determining finer delineation of habitat types, estimating survival rates, 

finding and monitoring nests to determine reproductive rates, and for determining 

recruitment of nonbreeders into the breeding population.  Location data is also essential 

for understanding dispersal patterns of hatch year (HY) juveniles and the nonbreeding 

adults at Funk Bottoms Wildlife Area (FBWA) and to determine when and where these 

birds are eventually establishing nesting territories. 

Future research should incorporate GPS/VHF integrated transmitters for 

monitoring crane movement patterns and habitat selection.  Global System for Mobile 

Communications (GSM), an efficient and power-saving method utilizing cellular 

networks, should be explored as a way to collect GPS data (Tomkiewicz et al. 2010, 

Bridge et al. 2011) – if not through an ARGOS-based system.  The advantages of such 

integrated technologies are that GPS technology offers greater precision and efficiency 

(Tomkiewicz et al. 2010) while VHF radio-tracking, via fixed-wing aircraft or helicopter, 

offers the ability to ground truth GPS locations and maintain scale of resource availability 

(Hebblewhite and Haydon 2010). 

 

CONCLUSION 

Cranes may not have historically had a relatively large population in Ohio as the 

state is at the southern edge of the EP breeding range.  Nevertheless, anthropogenic 

habitat loss and unregulated hunting led to the extirpation of the state’s breeding 

population.  Efforts to acquire and restore wetland and grassland habitats (e.g. 

establishment of KMFB and other public areas) resulted in breeding cranes naturally 

reappearing in the state.  The growth of Ohio’s crane population parallels that of the EP, 
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however, its growth rate is slower, possibly due to constraints of availability of suitable 

nesting habitat (Downs et al. 2008). 

Rapid growth of the EP has led to regulated hunting seasons in Kentucky and 

taking permits to protect against crop depredation in Michigan, Wisconsin, and 

Tennessee.  It is unlikely that Ohio’s population will be significantly affected by these 

activities, however, state wildlife administrators should bear in mind that such activities 

may eventually be considered should the species be delisted in the future and may no 

longer be limited by low habitat availability. 

Initiating a population viability analysis based on regular habitat assessment and 

population monitoring is recommended.  Such information will contribute to determining 

an effective minimum viable population as well as the development of population growth 

projections.  Such information will help better predict when this state-endangered species 

can be slated for delisting.  State managers may also need to investigate and consider 

what socially acceptable crane population levels might be for Ohio.  Objectives may need 

to be established regarding rationale behind promoting population growth (i.e. hunting, 

viewing, ecosystem health, etc.) and eventual delisting. 
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