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ABSTRACT

Sandhill cranes (Grus canadensis) were studied from October to 

March of 1978-79, 79-80, and 80-81. During mid-winter, cranes were cen- 

sused at 8 locations. These included one area near Brawley, Californiaj 

Mesa Valley, the Colorado River Indian Reservation, and Cibola National 

Wildlife Refuge along the Colorado River; Cotton Center north of Gila 

Bend; and Sierra Bonita Lake, Willcox Playa, and Whitewater Draw in 

southeastern Arizona. Between 6,000 and 10,000 cranes were present in 

Arizona each January. Of these, 4,500 to 8,000 cranes were counted at 

or near Willcox Playa. Grus canadensis tabida, Ĝ. c_. rowani, and G. c_. 

canadensis wintered at Willcox Playa; in western Arizona most cranes 

were £. <;. tabida.

At Willcox Playa, cranes required open secluded roosts with 

shallow water. Ponds became critical roost sites when the playa was dry. 

When available, wet or muddy grasslands were preferred as mid-day loafing 

areas, but were not essential habitat components. From roosts, cranes 

flew as far as 14.8 km to feed in agricultural fields. Com, the most 

abundant grain crop, was preferred. Severe depredations by cranes were 

verified in 8 small grain fields. The greatest observed mortality 

during the study was a loss of 127 cranes to avian botulism.

ix



INTRODUCTION

Six subspecies of the sandhill crane are currently recognized 

as occurring in North America. The southwestern United States and 

Mexico are important wintering areas for the migratory greater (G. jj. 

tabida), lesser (G. c. canadensis), and Canadian (G. £. rowani) races 

(Walkinshaw 1965a; Lewis et al. 1977).

Most early records of sandhill cranes in Arizona are from the 

lower Colorado River. Coues (1874:534) reported that thousands of 
cranes returned each September to the Colorado River Valley. Single 

specimens were collected by Baird (1859) and J. C. Ives in 1857 or 

1858 (Grinnell, Bryant and Storer 1918:281). Cranes were sighted 

during migration near Black Canyon in 1871 (Linsdale 1936:50), at "the 

bend of the Colorado River" (Fisher 1893:21), and-near Needles, Califor

nia (Grinnell 1914:120).

Through the early 1900's, many cranes associated with the lower 

Colorado River wintered near its delta with the Gulf of California 

(Price 1899; Stone 1905; Grinnell 1928:86; Leopold 1949:156-157). The 

numbers of these cranes declined concurrently with large reductions in 

the greater subspecies throughout North America from 1870 to 1915 

(Walkinshaw 1949:130). By 1953, cranes no longer wintered at the Colo

rado River Delta but instead stopped farther north near Parker, Arizona; 

smaller flocks also winter at Cibola National Wildlife Refuge (NWR) and
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near Brawley, California (Littlefield 1973). Most cranes in the 

Colorado River Valley are greater sandhills, which nest in Elko County, 

Nevada. This population increased from about 500 cranes in 1968 to 

about 1,100 in 1973 (Drewien, Oakleaf, and Mullins 1976).

Another small group of cranes has been consistently reported 

along the Gila River between Buckeye and Gila Bend since 1949. This 

group declined from about 200 cranes in 1952 (Phillips, Marshall, and 

Monson 1964:30) to about 50 in recent years (Lewis et al. 1977). These 

cranes are mostly of the greater subspecies and are believed to be asso

ciated with those which winter along the lower Colorado River. More 

detailed information on the lower Colorado River Valley population of 

greater sandhill cranes is available in a management plan by Brown et 

al. (1981).
Other reports of sandhill cranes in Arizona are of small num

bers and scattered. Although cranes no longer nest in Arizona, they 

formerly nested at Mormon Lake (Meams 1890) and possibly on the White 

Mountain Apache Indian Reservation (Bailey 1928:239). Henshaw (1875:

467) saw "a few along the valleys and streams" of the state. Cranes 

were seen on the Beale expedition in 1857 on Big Chino Wash near Seligman 

(Stacey 1970:221). A pair of adult lesser sandhill cranes were collected 
near Tucson (Sloanaker 1912). Crane bones have been found at archaeo

logical sites near Flagstaff (Hargrave 1939) and on the Gila River 

Indian Reservation (Rea 1977).

The only early record for extreme southeastern Arizona is one 

specimen shot at the base of the Pinaleno Mountains in 1910 (Phillips
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et al. 1964:30). However, by the early 1950's, an expansion of irri

gated agriculture in Sulphur Springs Valley provided an attractive food 

source for cranes. Willcox Playa provided the necessary secluded 

roost sites. These conditions, combined with a gradual "pioneering" of 

cranes, resulted in the use of Willcox Playa by cranes in the mid-I960's. 

The number of cranes increased from about 850 in 1970 (Drewien and 

Bizeau 1974) to about 4,000 in 1976 (Witzeman, Hubbard,and Kaufman 1977). 

Arizona Game and Fish Department personnel also'noted cranes at Sierra 

Bonita Ranch north of Willcox and at Whitewater Draw west of McNeal; 

it was not known if these were wintering areas or stopovers en route to 

or from Willcox Playa.

Drewien and Bizeau (1974) determined that cranes at Willcox Playa 

included both the greater and lesser subspecies. The greaters at Willcox 

Playa are part of a population of about 15,000 that nest in the northern 

Rocky Mountain states and mainly winter along the Rio Grande River in 

New Mexico. Further information on this population is available in a 

management plan by Wrakestraw et al. (1981).

The lesser sandhill cranes at Willcox Playa are part of a mini

mum population of 300,000 lessens and Canadians that migrate through 

the Central Flyway, and winter in Texas, New Mexico, Mexico, and south

eastern Arizona (Lewis et al. 1977; Lewis 1979a). Although the distri

bution of the 2 races is poorly defined, Canadian sandhills nest in 

central and western Canada (Walkinshaw 1965a; Lewis et al. 1977), and 

lessens predominately nest from northern Canada through Alaska and 

Siberia (Walkinshaw 1949).
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Recent increases in the numbers of wintering sandhill cranes 

stimulated interest in this species by the Arizona Game and Fish Depart

ment. Arizona cranes had never been studied and were not actively 

managed. Although the lower Colorado River Valley populations, appeared 

stable, accurate estimates of crane numbers from year to year were not 

available. Farmers reported crop depredations by cranes at Willcox 

Playa. Decreasing groundwater levels had caused a number of farms in 

this area to be abandoned, and a continued decline in irrigated acreage 

(crane feeding habitat) appeared imminent.• As crane numbers continued 

to increase and available cropland continued to decrease, a need for 

management recommendations for sandhill cranes became evident.

With the above considerations in mind, the first objective of 

this study was to determine the present distribution, subspecies compo

sition,. and numbers of sandhill cranes which winter in Arizona. Since 

most of the cranes and the most obvious and immediate problems were at 

Willcox Playa, over 90% of the field work was in this area. Specific 

objectives here were: (l) to determine the phenology of migration; (2) 

to determine the types of habitats used by cranes and the factors in

volved in the selection of those habitats; (3) to determine the extent 

of agricultural depredations; and (4) to evaluate the present status 

of sandhill cranes and crane habitat at Willcox Playa, and provide 

data to formulate a crane management plan.



STUDY AREA

Although field time was spent at all areas where sandhill cranes

are known to winter in Arizona, the study was centered around Willcox
2 2Playa (Figure l). This 415 km (160 mi ) study area lies in the central 

basin of Sulphur Springs Valley at elevations from 1,260 to 1,295 m 

(4,135-4,250 ft).

Summer temperatures rarely exceed 38 C (100 F). In winter, 

days are mild with overnight temperatures rarely below -18 C (0 F); the 

climate is warm-temperate (Brown, Lowe, and Pase 1980). Annual precipi

tation averages about 28 cm (ll in), with over 50% of the total received 

during July and August; most of'the remainder occurs from October to 

March (Sellers and Hill 1974; Richmond 1976). The monthly distribution 

of precipitation at Willcox Playa during 2 field seasons is shown in 

Figure 2. In 1978-79, winter precipitation exceeded the 30-year average

by 15.5 cm (6.1 in), and was more than twice that received in 1979-80.
2 2Willcox Playa, a 129km (50 mi ) barren lake bed, is only inter

mittently flooded and is normally dry. This results in extreme concen

trations of alkali salts (Mienzer and Kelton 1913). The vegetation sur

rounding Willcox Playa is classified as semi-desert grassland (Mesquite- 

sacaton grass community; Brown et al. 1980). Seasonal wetlands on and 

near the playa border are dominated by highly salt-tolerant plants as 

seep-weed (Suaeda torreyana), alkali sacaton (Sporobolis airoides),

5
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Figure 1. The study area at Willcox Playa.
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Figure 2. October to February precipitation at Willcox Playa, 
1978-79, 30-year average, and 1979-80. —  Compiled 
from U.S. Dep. Commerce 1978-80.
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salt grass (Distichlis stricta), tobosa (Hilarla mutica), and salt-bushes 

(Atriplex spp.). Better drained soils away from the playa border support 

a larger variety of species, although alkali sacaton is generally domi

nant. In recent years much of the native grassland has been invaded 

by mesquite (Prosopis juliflora), and burro-weed (Haplopappus tenuisectus). 
Anderson (1974) and Swarbrick (1975) present detailed descriptions of 

vegetation in the area.

Willcox Playa was a military bombing range during World War II 

and is withdrawn federal land closed to public entry by the U.S. Army. 

Ownership of the immediate periphery of the playa is divided between 

the state of Arizona and the Bureau of Land Management. Other land in 

the study area is privately owned.

Most land outside the playa is farmed or grazed by livestock. 

Those lands less suitable for crop production are generally used for 

pasture. Although a few dry-farming attempts were made as early as 

1905 (Schultz 1964:89), large-scale development of irrigated agriculture 

east of Willcox Playa began in 1953 (Brown and Schumann 1969). Develop

ment of new cropland has continued to this writing. By the beginning 

of this study, reduced groundwater levels and increased utility costs 

had resulted in abandonment of large acreages of cropland in the study 

area (Figure l). Crops presently grown in the study area include com, 

milo or grain sorghum, wheat, oats, cotton, lettuce, watermelon, and

pecans.



METHODS

Field seasons were from 1 October to 31 March 1978-79 through 

1980-81. During the first 2 seasons, approximately 5 days per week 

were spent in the study area. In 1980-81, field work was limited to 5 

to 9 days per month. Approximately 2 weeks per season were spent visit

ing other wintering areas in the state.

The total number of cranes in Arizona each winter was estimated 

from a single census during January at known wintering areas. The loca

tions of roosts were determined by following cranes during evening 

flights from feeding areas, or by viewing flights from vantage points. 

Before daylight from 1 to 6 observers were positioned near roosts, and 

cranes were counted during their morning departure to feeding areas; 

evening surveys proved inadequate. At Willcox Playa, the phenology of 

population increase, peak, and decline was monitored with 2 censuses 

per month during the first 2 field seasons, and 1 to 2 censuses per 

month in 1980-81.

Track measurements described by Duller and Boecker (1965) and 

Duller (1967) were used to estimate subspecies composition in western 

Arizona and at Willcox Playa. A high percentage of measurements between 

95 and 103 nnn at Willcox Playa indicated the possible presence of the 

Canadian subspecies (Drewien and Bizeau 1974). From November 1979 to 

February 1980, 17 cranes were collected at Willcox Playa to evaluate

9
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food habits and confirm the presence of the Canadian subspecies. Spec

imens were collected with a 12-gauge shotgun during the afternoon or 

evening, to allow them to feed in the native grasslands. Intermediate

sized cranes were selected to increase chances of getting Canadians. 

Juveniles were avoided to minimize problems-in subspecies determination.

Collected specimens were processed in the field or frozen for 

later examination. Weight and standard ornithological measurements were 

recorded (Pettingill 1970:446-448) including the length of the middle 

toe and the bill from the tip to the posterior edge of the nares 

(Stephen 1967). Sex and age were determined by gonadal examination and 

plumage on the forehead and nape of the neck, respectively (Duller 1976; 

Lewis 1979b).

The esophagus and gizzard contents were removed and examined. 

Vegetative materials and grit were air-dried and stored in paper bags. 

Animal matter was stored in 5% formaldehyde solution. Later, the 

volume of each food item from the esophagus contents was determined by 

water displacement. Gizzard contents were sifted through wire mesh, and 

the percentage of each food item visually estimated (Rogers and Korschgen 

1966). The total volume of gizzard contents, determined by water dis

placement, was multiplied by the estimated percentage of each food item 

(Martin, Gensch,and Brown 1946), to provide an estimated volume for each 

food.

Crane measurements were sent to Thomas Tacha at Oklahoma State 

University who used discriminant analysis (Barr et al. 1979) to classify 

the specimens to subspecies. He used the measurements of 60 sandhill
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cranes from known breeding areas classified to subspecies by Aldrich 

(1979) as a calibration data set for the analysis. Two analyses were 

performed on each adult using linear and quadratic discriminant func

tions, respectively (Tacha 1981).

Distribution of habitats and the locations of roosts, "loafing 

areas" (Madsen 1967), and agricultural fields in the Willcox Study Area 

were mapped on USGS orthophotoquads (1:2400). This information was then 

transferred to a single 91 by 91 cm NASA color infrared photograph 

(1:31,000). To quantify the availability of cropland types, a plani- 

meter was used to measure the size of each field of cropland. The NASA 

photograph was also used to measure the straight line distance between 

roosts and cropland feeding areas.

Twice per month, habitats in the study area were systematically 

searched and the number of cranes present in each area recorded. To 

maximize the number of cranes found, counts were conducted as the cranes 

arrived in the feeding areas after roost departure until mid-morning, and 

in loafing areas during early afternoon. Depending upon conditions, 

field observations of cranes were made with the naked eye, 7X35 binocu

lars, or a 20X spotting scope.
2The cropland portion of the study area was divided into 31 km (12

2mi ) "blocks," and each block was censused separately. A typical census 

route (Figure 3) was up to 88 km (55 mi) long, but varied with the 

availability of cropland and roads. Because cranes often flushed when 

passed by vehicles, this bias was reduced by beginning each census of a
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Figure 3. Typical route for censusing cranes in cropland.



given block from a different corner, and by alternating census routes 

between north to south and east to west.

Each field that contained cranes was assigned a crop type and 

stage of cultivation. Fields which were not overgrown with weeds, and 

contained no visible remnants of a previous crop were classified as bare 

ground. The stage of cultivation was recorded as: none, not harvested, 

harvested, cut short, burned, disked, plowed, leveled, or furrowed. The 

term "cut short" applied to com, milo, or cotton fields where the plant 

stalks were harvested or shredded. Each stage of cultivation was exclu

sive of all others; e.g., a field where stalks were cut short and burned 

was listed as burned. When burned stalks were disked, the field was 

listed as disked. When a field was disked, plowed, and disked again, 

it was listed as plowed since the soil had been turned. Any field which 

contained cattle was listed as grazed.

Thirty-six residents in the study area were interviewed regard

ing crop depredations or other damage by sandhill cranes. Where pos

sible, the cause and extent of reported damage was evaluated.

Three times in 1978-79 and twice per month in 1979-80, the 

powerline bordering the east side of Willcox Playa was travelled and 

searched for dead cranes. In 1980-81, roosts were searched to record 

the numbers and species of birds which died in an outbreak of avian 

botulism. Other observations associated with crane mortality were

recorded during collection of field data. Common and scientific nomen-
/

clature of plants and birds follows Kearny and Peebles (1973) and 

Robbins, Bruun, and Zim (1966), respectively.

13
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RESULTS AND DISCUSSION 

Arizona Distribution

Sandhill cranes wintered at 7 locations in Arizona. These 

included the Colorado River Indian Reservation south of Parker, Cibola 

NWR south of Ehrenberg, along the Gila River near Cotton Center north 

of Gila Bend, Sierra Bonita Ranch north of Willcox, Willcox Playa, and 

Whitewater Draw west of McNeal.

An additional crane-wintering area confirmed during this study 

was Mesa Valley north of Topock. Six winter observations of 53 to 150 

cranes were recorded at Mesa Valley by K. V. Rosenberg (1980, pers. 

commun.) between 1977 and 1979 (Appendix A). I found 50 cranes on 15 

January 1981 at Mesa Valley where local residents reported small num

bers of cranes as recently present through the winter.

Reports of sandhill cranes outside of known wintering areas 

included an observation of 6 to 10 cranes in flight near Green Valley 

in November 1977 (K. V. Rosenberg 1980, pers. commun.), 2 cranes in 

flight over Picacho Reservoir in late October 1979 (N. S. Smith 1979, 

pers. commun.), and 28 cranes at San Simon Cienega on the Arizona-New 

Mexico border on 18 December 1979 (Hubbard, Witzeman, and Kaufman 1980). 

Two other records of crane sightings in the San Simon area since 1972 

were reported by L. Siebert (1980, pers. commun.). No cranes were found 

during trips to San Simon Cienega on 25 November and 26 December 1980.

14
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Twelve to 15 cranes were seen in flight near Fort Huachuca on 20 August 

1980 by J. J. Pratt (1980, pers. commun.). This was an unusual sighting 

since cranes usually arrive at Willcox Playa in early October.

Figure 4 shows the locations of wintering areas and recent 

sightings of cranes in Arizona. The locations of some historical rec

ords mentioned in the introduction are included for comparison.

Except for the midwinter record at San Simon Cienega, observa

tions outside established wintering areas were in late summer and early 

fall and indicated scattered flocks of migrating cranes rather than 

locations of new wintering areas. Although San Simon Cienega is not 

presently used as a wintering area, it may provide a stopover for cranes 

migrating between New Mexico and Willcox Playa.

Midwinter Census

Midwinter estimates of crane numbers in Arizona varied consider

ably from year to year, with the statewide estimate of 10,164 cranes in 

1979-80 nearly double the estimate for 1980-81 (Table l). Most annual 

variation resulted from differences in the number of cranes at Willcox 

Playa.

Although the number of cranes at individual wintering areas 

differed each year, the total estimate for the lower Colorado River 

Valley population remained nearly constant, with a maximum count of 

1,807 cranes in 1980-81 (Table l). Lack of precision in census tech

niques negates attributing the observed increase of about 6% per year 

to an actual population increase during the study.
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"FLAGSTAFF

■  MORMON LAKE
NEEDLES3

TOPOCK

BLYTHE

GILA BEND •  PICACHO RESERVOIR

YUMA BONITA m

WLLCOXTUCSON

GREEN VALLEY#

FT HUACHUCA#HISTORICAL RECORD

#  RECENT SIGHTINGS

(l) Mesa Valley; (2) Colo. R. Indian Reservation; (3) Cibola NWR; 
(4) Cotton Center; (5) Sierra Bonita Ranch; (6) Willcox Playa;
(7) Whitewater Draw

Figure 4. Locations of present wintering areas, historical records, 
and recent sightings of sandhill cranes in Arizona.
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Table 1. Estimated maximum numbers of sandhill cranes in Arizona 
from midwinter counts, 1978-79 through 1980-81.a

Location 1978-79 1979-80 1980-81

Colorado River Valley Population

Colorado River Indian Res. 1,079 1,349 1,299
Cibola NWR 258 39 174
Brawley, California 128 139 205

Mesa Valley 85 100 50

Cotton Center 51 54 79
Southeastern Arizona

Willcox PIaya 5,706 7,898 3,313
Sierra Bonita Ranch 40 400 95

Whitewater Draw 0 324 919

Totals

Colorado River Valley 1,601 1,681 1,807

Southeastern Arizona 5,746 8,622 4,327

Arizona*3 7,219 10,164 5,929

Date of each census in Appendix A. 

Excludes counts from Brawley, California.
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Earlier estimates of the number of cranes in the lower Colo

rado River Valley population were based only on counts at the Colorado 

River Indian Reservation (Drewien et al. 1976), where the number of 

cranes has increased since 1973. The numbers of cranes at Cibola NWR 

and Cotton Center appear to have remained relatively stable during the 

1970's, and the number at Brawley, California has increased by 100 

to 150 since 1969 (Brown et al. 1981). Including counts at the new 

wintering area near Mesa Valley, I estimate a minimum increase of 

about 400 cranes in the Lower Colorado River Valley population since 

1973.

In southeastern Arizona, the estimated number of cranes fluc

tuated from a maximum of 8,622 in 1979-80 to a minimum of 4,327 in 

1980-81 (Table l). In 1980-81, poor roosting habitat due to unusually 

dry conditions probably caused many migrating cranes to return to New 

Mexico or continue into Mexico. Lewis (1976) believed dry conditions 

caused cranes to avoid traditional roosts in Jackson County, Oklahoma 

in 1970. Relationships between precipitation and habitat utilization 

by cranes are discussed later.

Although cranes were present at Whitewater Draw in November 
1978, none were present there during the mid-winter census in January 

1979 (Appendix A). On 30 November 1980, 9 cranes were followed from 

Sierra Bonita Ranch to Willcox Playa. Frequent changes in the number 

of cranes at Sierra Bonita Ranch (Appendix A) suggests that movements 

of cranes between there and Willcox Playa"are common. Because the
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distance from both areas to Willcox Playa is approximately 65 km (40 

mi), cranes probably also move regularly between Whitewater Draw and 

Willcox Playa. These 3 localities should collectively be considered 

a Southeast Arizona or Sulphur Springs Valley population. Cranes in 

the Colorado River Valley probably also move from one wintering area 

to another.

Subspecies Present

Track measurements and field identification characteristics were 

used to evaluate the relative proportions of lesser and greater sandhill 

cranes present. Although track measurements between 89 and 103 mm can
not be used to adequately separate subspecies, measurements below 89 

or above 103 mm reflect the relative abundance of lessens and greaters 

respectively (Drewien and Bizeau 1974).

Table 2 summarizes measurements of crane tracks from 3 wintering 

areas in Arizona. Measurements from Cibola NWR indicated predominantly 

the greater subspecies. During censuses along the lower Colorado River, 

only between 15 and 25 apparent lessens were observed per year. All 

measurements from Cotton Center indicated greaters, although 14 of 79 

cranes in the area on 6 February 1981 appeared to be lessens. Measure

ments from Willcox Playa indicated a minimum of 20% greaters and 40% 

lessens. At Willcox Playa there was a large number of intermediate

sized cranes that could not be classified.

Based on their observations of cranes on the Colorado River 

Indian Reservation and measurements of 49 tracks by Robert Kinghom
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Table 2. Location, number, range, and distribution of sandhill 
crane track measurements from Arizona wintering areas.

Percent of Measurements

Location n Range (mm) <89mm^ 89-95mmc 96-103mm<* >103mme

Willcox Playa 650 69-118 40 24 16 20

Cotton Center 9 105-115 0 0 0 100

Cibola NWR 82 90-122 0 2 13 84

a Measurement divisions from Drewien and Bizeau (1974). 

"k Primarily the lesser subspecies. 

c Could include both lesser and Canadian subspecies.

^ Could include both greater and Canadian subspecies. 

e Primarily the greater subspecies.
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(range 94-117 mm), Drewien et al. (1976) concluded that "most, if not 

all" cranes associated with the lower Colorado River Valley population 

were greaters. These data support this conclusion. Drewien and Bizeau 

(1974) also reported a similar estimate of 21% greaters at Willcox Playa 

based on 100 track measurements in 1970 {range 78-110 mm). Although the 

number of cranes at Willcox Playa has greatly increased since 1970, the 

relative proportion of greaters in the population has apparently not 

changed.

Taxonomy

Of 17 cranes collected at Willcox Playa, 15 were adults. The 2 

juveniles, and 1 adult with a broken culmen were not used in the dis

criminant analyses. Eleven adults were classified to subspecies: 8 

G_. c_. canadensis, 2 G. c_. rowan!, and 1 G. c_. tabida. The probability of 

one of the Canadians (rowan!) belonging to that race was only 0.51 and 

0.60 using linear and quadratic discriminant functions, respectively.

The other 3 birds were classified as to one subspecies using the linear 

and another subspecies using the quadratic discriminant functions. 

Taxonomic status, sex, age, and measurements of specimens are included 

in Appendix B.

Based on the present taxonomy of sandhill cranes, 3 subspecies 

winter at Willcox Playa. However, since the first description of the 

Canadian sandhill (Walkinshaw 1965a), overlap in measurements with both 

lessens and greaters has resulted in different opinions on the validity 

of this subspecies (Stephen, Miller, and Hatfield 1966; Stephen 1967;
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Johnson and Stewart 1973; Walkinshaw 1973; Adlrich 1979; Lewis 1979c). 

Johnson and Stewart (1973) "believed that "more detailed work on the 

breeding grounds may demonstrate the existence of gradient populations 

of sandhill cranes in areas occupied by typical members of these 3 

subspecies." After discriminant analysis of the measurements of over 

1,500 cranes, Tacha (1981a) concluded that there may be no reason to 

distinguish among any of the 3 presently recognized subspecies which 

migrate through the Central Flyway. '

Migration

Phenology

Sandhill cranes began to arrive at Willcox Playa the last week 

of September or first week of October. During this study, periodic 

censuses revealed the same general pattern of increase, peak, and decline 

in the number of cranes present from month to month each year (Figure 5). 

Maximum numbers of cranes were always present about the first of January 

and declined through early to mid-February. Numbers then increased 

slightly in late February or early March, followed by the departure of 

all cranes by mid-March.

The pattern of increase, peak, and decline in number of cranes 

differs between wintering areas in the Southwest. At Washita NWR, 

Oklahoma, the maximum number of cranes was reached in late November 

(Lewis 1975). Tacha and Iverson (1980) reported increases in the number 

of cranes near Brownfield and at Mule shoe NWR, Texas, between 5 January 

and 25 February 1979. At Bosque del Apache NWR, New Mexico, the number
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Figure 5. Seasonal changes in the number of cranes at Willcox Playa.
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of greater sandhills from the Rocky Mountain population increased from 

late September to a peak in mid-November, followed by a gradual decline 

through winter. Records of color-marked birds showed that some of these 

cranes continued south to other wintering areas (Drewien and Bizeau 

1974).
The decline during January at Willcox Playa suggested similar 

movements of cranes into Mexico. The late peak at Willcox Playa indi

cated that some cranes stopped at other wintering areas before arriving 

in Arizona. The small increases in numbers of cranes at Willcox Playa 

in late February or early March suggested that some cranes might leave 

in winter and return for a short period before'continuing their northward 

migration.

Behavior

On 10 and 12 March 1979, 2 groups of cranes were seen to leave 

Willcox Playa. Two flocks of 13 and about 500 cranes left to the north

east after feeding in the morning. Skies were clear and winds were from 

the southeast at about 8 km/hr (5 mph). The flocks circled upward until 

nearly out of sight of a person using 7X35 binoculars; they then glided 

downwind with very few wingbeats, losing altitude. After gliding 1-1/2 

to 3 km (l - 2 mi), they again circled upward and repeated the process. 

Cranes also exhibited this behavior when flying from feeding areas to 

mid-day loafing areas in October, February, and March of 1978-79 and 1980-81, 

and throughout the winter in 1979-80. Cranes rarely circled to such 

extreme altitudes on days with overcast skies or strong winds.
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Circling by cranes to gain altitude before migration has been 

noted in Florida (Williams 1970) and in the Central Flyway (Lewis 1974). 

With reference to the whooping crane (Grus americana) in Texas, Olson 

(1980) reported "high circling flights eventually culminate in spring 

migration." At Willcox Playa, circling behavior in spring is believed 

to indicate premigratory restlessness. Similar behavior in mid-winter 

of 1979-80 corresponded with a rapid increase and decline in the number 

of cranes at Willcox Playa (Figure 5).

Color-Marked Cranes

During the study 12 cranes marked with colored plastic neck 

collars, leg bands, or both were observed. A crane marked at Muleshoe 

NWR, Texas (T. C. Tacha 1981b, pers. commun.) was at Willcox Playa from 

28 October 1980 to 28 February 1981. R. C. Drewien (1981, pers. commun.) 

saw a crane at Willcox Playa in February 1981 which was marked in 1980 

in Nebraska. From my descriptions, Drewien also provided information 

on the following birds: (l) a greater sandhill, present at Willcox Playa 

on 30 December 1980, was collared at Grays Lake NWR, Idaho, in 1978.

This bird was seen near Alamosa, Colorado in March 1981; (2) a greater 

sandhill seen at Whitewater Draw on 1 February 1980, spent the previous 

summer at Grays Lake, where it and its broodmate were collared as juve

niles; (3) the broodmate was seen at Bosque del Apache NWR, New Mexico, 

on 4 February 1980; (4) eight cranes in the study area with unreadable 

collars were greaters from the Rocky Mountain population as indicated 

by body size and collar color.
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In the winter of 1971-72, C. D. Littlefield saw a color-marked 

crane at Willcox Playa which had spent the previous winter near Bernardo, 

New Mexico (Drewien and Bizeau 1974). This and the previous observations 

document the yearly use of different wintering areas by some cranes. • 

Even cranes hatched from the same nest may spend the winter far apart.

The observation of a crane at Willcox Playa marked in Texas also shows 

the extreme lateral movements that can be made by cranes between winter

ing areas.

On 26 December 1980, a whooping crane was seen and photographed 

at Willcox Playa— the first known to winter in Arizona (Figure 6).

This bird remained at Willcox Playa through 28 February 1981 and is 

from the Grays Lake foster-parent program to establish a migratory popu

lation of whooping cranes separate from the native flock (Drewien and 

Kuyt 1979). Hatched at Grays Lake in 1979, this bird spent the winter 

of 1979-80 at Las Lunas, New Mexico and the summer of 1980 near Kilgore, 

Idaho. Prior to its arrival in Arizona, it was seen near Alamosa NWR, 

Colorado, on 15 November 1980 (R. C. Drewien 1981, pers. commun.).

Habitat Utilization

In 1978-79 and 1979-80, cranes at Willcox Playa were known to 

use 103 cropland fields during morning censuses, 21 mid-day loafing areas 

other than roosts, and 15 roosts. The number and type of habitats used 

each year and the percentage of areas in each type used both years are 

presented in"Table 3. Figure 7 shows the locations of all areas used 

by cranes in 1978-79 and 1979-80, and includes the locations of roosts 

used by cranes during 1980-81.



Figure 6. Arizona’s first whooping crane from the Grays Lake fostering 
project. —  Photographed 3 January 1981.

rv



Table 3. Number of areas used by sandhill cranes at Willcox Playa in 1978-79 and 1979-80, 
number of areas used both years, and percent of total areas used both years.

Area Type

Number of Areas Used by Cranes Percent of Total 
Areas Used 

Both Seasons1978-79 1979-80 Both Seasons Total Areas3

Roosts 13 12 10 15 67

Loafing areas13 13 15 7 . 21 33
Cropland fields0 50 87 34 103 33

a Total areas = Number of areas used 1978-79 + Number of areas used 1979-80 - Number of areas
used both seasons.

^ Does not include roosts used as loafing areas.

c Includes all crop types used by cranes during morning censuses in cropland.
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LLCOX
PLAYA
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■  MID-DAY LOAFING AREA

•  CROPLAND FIELD

n o t e : r e c t a n g u l a r

GRID INDICATES USGS
SECTION BOUNDARIES

Figure 7. Distribution of crane roosts, loafing areas, and cropland
fields used by cranes at Willcox Playa in 1978-79 and 79-80. 
—  Roosts used during censuses in 1980-81 are also included.
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On a typical day cranes left a roost in flocks of 5 to 500 from 

about 15 minutes before sunrise to 45 minutes after sunrise. They flew 

to cropland fields and fed for 2 to 6 hours. Between 0900 and 1000 hrs 

small flocks returned to roosts or mid-day loafing areas. The number and 

size of these returning flocks would increase and then decline; most 

cranes left the feeding areas by 1200 hrs. Around 1500 hrs cranes began 

to return to cropland feeding areas. The departure from loafing areas 

sometimes lasted until nearly sunset and although some cranes began to 

return to roost, others were still en route to feeding areas. Most 

cranes had returned to roosts 30 minutes after sunset, although some 

late feeders arrived well after dark.

Roosts
The primary factor which determined selection of roosts by 

cranes was available water (Table 4). When water covered large portions 

of the playa, cranes roosted only in secluded areas with adjacent mud 

flats which they used as a landing surface before walking into the water. 

When evaporation reduced available water, some cranes continued to use 

traditional playa roosts until only mud remained. Few cranes roosted on 

dry soil (Table 4).

Cranes at Willcox.Playa roosted either on the playa (Figure 8) 

or in nonvegetated portions of natural and ponds. They did not

use secondary roosts as described by Wheeler and Lewis (1972), Lewis 

(1976), and Fritzell, Krapu, and Jorde (1979).-

Portions of Willcox Playa contained a maximum water depth of 

19.5 cm (7.6 in) in February 1979. No cranes roosted in these areas



Table 4. Distribution of cranes by roost type and soil moisture condition at Willcox Playa, 
1978-79 and 1979-80.

Roost Type
(Percent of Total Cranes Observed^) Total Cranes

Playa Pond Observed
Moisture Condition 1978-79 1979-80 1978-79 1979-80 1978-79 1979-80

Dry soil 1.8 2.1 0.0 0.2 834 1,009
Muddy soil 6.7 9.1 0.0 0.0 3,100 4,036

Standing water 89.9 66.7 1.6 21.9^ 42,220 39,343

Total Cranes Observed 45,420 34,585 734 9,803
\

46,154 44,388

Total for playa and pond equals 100% for each season.

Includes an artificial catchment basin (Crane Lake) constructed on Willcox Playa by the 
Arizona Game and Fish Department.



Figure 8. Crane roost on Willcox PIaya. —  This roost receives periodic releases 
of water from Arizona Electric Power Cooperative (AEPCO) ash ponds and 
is used extensively by cranes. Dark areas in center are carcasses of 
cranes which died of avian botulism in fall 1980.



33

where exposed mud flats were not available. Water depth on playa roosts 

never exceeded 8 cm (3.2 in). Water depth in ponds frequently exceeded 

.40 cm (16 in), but cranes never stood in water deeper than 25 cm (10 

in). Shallow areas near gently sloping edges with exposed mud were 

preferred. Guthery (1972) reported a maximum water depth of 31.7 cm 

(12.5 in) on roosts in coastal Texas. Lewis (1976) reported similar 

maximum water depths on roosts in the Central Flyway.

Roosts became scattered as water became more abundant after 

rains, with those nearest feeding areas used most heavily. Secluded 

ponds were used as major roosts only when the playa was dry, a condi

tion which varied with precipitation from year to year." High banks, 

reduced visibility,and frequent disturbance by humans appeared to reduce 

the attractiveness of most ponds as roost sites. A catchment basin 

(Crane Lake) on the east edge of Willcox Playa, maintained with pumped 

water by the Arizona Game and Fish Department, was closed to public 

entry. When the playa was dry and this pond contained water, it was 

used to a greater extent than other ponds in the area (Figure 9). In 

4 known cases at Willcox Playa, disturbance of cranes by waterfowl 

hunters at privately owned ponds caused roost desertion.

The importance of alkaline lakes as roosting habitat for sand

hill cranes was noted in North Dakota (Madsen 1967; Johnson and Stewart 

1973) and Texas (Tacha and Iverson 1980). At Willcox Playa, the lake 

bed provided preferred roosting habitat only when water was available. 

Along with the presence of water, openness, seclusion from human



Figure 9. Crane Lake on Willcox Playa, owned by the Arizona Game and Fish
Department. —  When the playa is dry, this area provides invaluable
loafing and roosting habitat for both sandhill cranes and waterfowl. u>
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disturbance, and presence of exposed mud flats determined roost selec

tion. Grinnell (1914), Walkinshaw (1973:88), and Lewis (1976) noted 

similar characteristics of crane roosts at other wintering areas.

Cranes on the lower Colorado and Gila Rivers used open sand 

bars and strands as roosts. These were located in remote areas on un

modified portions of the river; e.g., on the Colorado River Indian 

Reservation.

Loafing Areas

Cranes used mid-day loafing areas in 5 broad habitat types in

cluding playa and pond roosts which were described earlier.

Native grassland was characterized by poor to moderately drained 

saline soils with low plant diversity. Drainages contained either pure 

stands of salt grass with up to 50% cover, or nearly pure stands of a 

small spike rush (Eleocharis parishii) with up to 100% ground cover. 

Upland sites, with 5 to 50% ground cover (estimated), were dominated 

by alkali sacaton with lesser amounts of love grass (Eragrostis sp.), 
burro-weed, salt-bushes, seep-weed, Indian wheat (Plantago purshii), 

snake-weed (Guitierrezia sarothrae), and annual three-awns (Aristida 

spp.). A few small areas not grazed by cattle contained several species 

of grama (Bouteloua spp.), squirrel-tail (Sitanion hystrix), and wild 

barley (Hordeum leporinum).

Mesquite-grassland characterized the better drained less saline 

uplands. Mesquite was present in open to dense stands, with an under- 

story of various mixtures of alkali sacaton, tobosa, and salt bushes.



Soaptree yucca (Yucca d a t a ), annual bursage (Franseria acanthicarpa), 

crown-beard (Verbesina enceloides), and narrowleaf globe-mallow (Spaeralcea 

angustifolia) were common in some areas. Ground cover ranged from 25 to 

50%, somewhat dependent upon grazing pressure.

Abandoned or fallow cropland was dmoinated by either Russian 
thistle (Salsola kali) or Johnson grass (Sorghum halepense), dependent 

upon soils, length of abandonment, and available moisture. Ground cover 

ranged from about 25 to 100% with large nonvegetated areas in some 

fields. Secondary plant species included common cocklebur (Xanthium 

strumarium), Wright groundcherry (Fhysalis wrighti), careless-weed 

(Amaranthus palmeri), and silverleaf nightshade (Solanum eleagnifolium).

As with roosts, amount of human disturbance, surrounding visi

bility, and available water determined the selection of loafing areas 

by cranes. Different amounts of winter precipitation resulted in dif

ferent use of loafing area types in 1978-79 and 1979-80 (Tables 5 and 6). 

Of the cranes counted during mid-day censuses, less than 7% used areas 

with dry soil in either field season. When wet soil or standing water 

was available, cranes used areas in native grassland extensively. When 

dry, grassland was avoided, and cranes used playa roosts with standing 

water. When both playa roosts and grassland areas were dry, ponds were 

almost exclusively used, and provided a necessary source of drinking 

water.

All grassland loafing areas were moderately to heavily grazed. 

Although cranes primarily used playa roosts with surface water, and ponds

36



37

Table 5. Distribution of cranes by habitat type and soil moisture 
condition during censuses of loafing areas at Willcox 
Playa, 1978-79.

Soil Moisture
(Percent of Total Cranes Observed)

Total Cranes 
ObservedHabitat Type Dry Wet or Muddy Standing Water

Native grassland 0.2 20.3 4.3 9,154

Mesquite grassland 0.0 0.0 0.0 0

Abandoned or 
fallow cropland 4.1 7.6 3.0 5,399

Ponda 0.0 tr 3.7 1,374

Playa roost 0.0 10.3 46.7 21,097

Total cranes 
observed 1,575 14,099 21,350 37,024

Includes Crane Lake. 

Trace) < 0.1%.
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Table 6. Distribution of cranes by habitat type and soil moisture 
condition during censuses of loafing areas at Willeox 
Playa, 1979-80.

Soil Moisture
(Percent of Total Cranes Observed)

Total Cranes 
ObservedHabitat Type Dry Wet or Muddy Standing Water

Native grassland 3.9 1.8 28.4 13,351

Mesquite grassland 0.1 0.1 0.5 292

Abandoned or 
fallow cropland 2.9 0.5 3.4 2,668

Ponda 0.2 0.5 25.3 10,165

Playa roost 0.0 0.0 32.2 12,597

Total cranes 
observed 2,785 1,162 35,126 39,073

a Includes Crane Lake.
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only with surface water, they used grassland areas with either muddy 

soil or surface water in relation to availability. In 1978-79, many 

cranes used upland grassland sites which remained muddy from frequent 

rains. In 1979-80, these upland sites were usually dry, and cranes used 

wetland drainages which retained standing water (Tables 5 and 6).

Cranes used abandoned or fallow cropland under all soil mois

ture conditions. By mid-afternoon, cranes in these fields generally flew 

to grassland or roosts before returning to croplands to feed.

Mesquite-grassland was not used by cranes in 1978-79 and less 

than 1% of all cranes used this community in 1979-80. Although more 

than the observed number of cranes may have used this habitat type, it 

was essentially avoided.

Cranes wintering along the lower Colorado and Gila rivers often 

did not use mid-day loafing areas but remained in cropland feeding areas 

throughout the day. Cultivated grasslands were, however, used as loafing 

areas when available. Van Rossem (1911) noted similar behavior at 

Salton Sea, California. Munro (1950), Madsen (1967), and Lewis (1976) 

documented the use of roosts as mid-day loafing areas. At Willcox PI ay a, 

loafing areas other than ponds or playa roosts probably did not repre

sent critical crane habitat, although native grasslands were important 

as undisturbed buffer areas for roost sites.

Crop Use

Table 7 lists the distribution of cranes observed in cropland

in 1978-79 and 1979-80. Although cranes apparently fed in some non-grain
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Table 7. Distribution of crane flocks by field type during censuses 
in cropland at Willcox Playa, 1978-79 and 1979-80.

Field Type
Number of Cranes (No. 

1978-79

of Flocks) 

1979-80

C o m 27,935 (60) 27,180 (73)
Milo 2,007 (8) 1,600 (13)

Wheat 268 (1) 1,132 (9)

Oats 0 (0) 133 (3)
Cotton 16 (1) 1,384 (13)
Lettuce 3 (1) 963 (11)
Sugarbeets 601 (5) (a)

Soybeans (a) 168 (3)

Bare Ground 4,064 (28) 2,045 (25)

Abandoned or fallow 2,067 (8) 285 (6)

Totals 37,501 (112) 34,890 (156)

a Field type not available.
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fields, one of the primary uses of these fields was as temporary refuges 

from human disturbance. Bare ground was preferred for this purpose.

After disturbance ceased, cranes returned gradually to grain fields to 

feed.

Table 8 lists the relative use of grain fields in relation to 

availability. Com, the most abundant grain in the area, was the most 

highly used and the crop most preferred. The importance of c o m  in the 

diet of sandhill cranes has been noted elsewhere by Hoffman (1976), 

Fritzell et al. (1979), Lewis (1979c), and Toepler and Crete (1979). 

Although relatively abundant during the study, cranes generally avoided 

milo (Tables 7 and 8). Farmers reported extensive use of milo by cranes 

in the study area through the early to mid-1970's before c o m  became an 

important crop (Figure 10). In the study area, cranes used winter wheat 

and more rarely oats, primarily between initial planting and when the 

shoots reached a height of approximately 6 cm (2.4 in) (Tables 7 and 8). 

Use of these crops increased in 1980-81 with increased acreages planted.

Distances to grain fields used by cranes ranged from 2.4 to 14.8 

km (1.5 - 9.2 mi) from roosts. Similar distances from roosts to feeding 

areas were reported by Guthery (1972) in southern Texas and Lewis (1976) 

in the Central Flyway. Walkinshaw (1949:145) reported flights to feeding 

areas of up to 20 km (12 mi) in eastern New Mexico and California. At 

Willcox Playa grain fields near the periphery of the study area were 

associated with specific roosts. Fields in sections 27, 28, 34 and 35 

Township 15 South Range 25 East were used by cranes from all roosts and
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Table 8. Utilization of grain fields by cranes in relation to avail
ability of grain types at Willcox Play a," 1978-79 and 1979-80.

Season
Crop
Type

Percent of Total 
Area of Grain in Type3,

Percent of Total Cranes 
Observed in Type

1978-7913 C o m 56.2 89.2

Milo 31.7 8.5
Wheat 7.9 2.3
Oats 4.2 0.0

1979-80° C o m 44.5 90.5
Milo 29.0 5.3
Wheat 10.3 3.8

Oats 16.2 0.4

Calculated from maximum number of hectares available during the 
field season.

^ Utilization and availability data from sample in 912 ha area of 
cropland.

C Utilization and availability data from all grain fields in the 
study area.
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should he given first consideration in management of cropland for cranes 

at Willcox Playa.

Cranes used traditional flight paths from roosts to feeding 

areas. Individual c o m  fields were used from a few days to approximately 

3-1/2 months. The first flocks to arrive at feeding areas after roost 

departure made the initial habitat selection. Subsequent flocks were 

attracted to fields which contained cranes, and often passed over appa

rently identical fields without cranes. Madsen (1967) noted similar 

behavior in North Dakota.

Consistently used c o m  fields were characterized by "openness." 

Standing, unharvested fields were avoided. In early fall when only 

harvested and unharvested c o m  fields were available, harvested fields 

were exclusively used. When available, burned or disked c o m  fields 

were highly attractive to cranes; plowed, leveled, and furrowed corn 

fields were generally avoided. Grazing by cattle may have increased 

attractiveness of some harvested c o m  fields through trampling of plant 

stalks. Cranes frequently fed upon undigested c o m  in cattle feces. 

Wheeler and Lewis (1972), Lewis (1974), and Hoffman (1976) reported 

cranes feeding upon invertebrates or undigested seeds in cattle feces. 

Frequent use of burned croplands by sandhills was reported by Walkinshaw 

(1949:34, 49, 99) and Wheeler and Lewis (1972). Grazed, cultivated, or 

disked com fields were preferred by sandhill cranes in Nebraska 

(Fitzell et al. 1979).
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Foods

Percent by volume and frequency of occurrence of foods from 15 

specimens are presented in Table 9. Of 10 esophagi which contained 

foods, over 99% of the total volume was com. The only other identifi

able foods were tubers from nut-grass (Cyperus esculentus) and snail 

shells (Succinea sp.). A single specimen had eaten a thumbtack, the 

yellowed porcelain head of which may have been mistaken for com. C o m  

seed (93.2%) and roots of c o m  plants (3.3%) represented the bulk of 

gizzard contents, followed by nut-grass tubers (2.2%). Cotton fibers, 

snail shells, beetle and other insect fragments each displaced less than 

0.1% of the total volume.

Throughout the study, cranes consistently probed the soil of 

roosts and loafing areas. Ant hills destroyed by cranes were found 

near a roost on 11 March 1979. Although cranes at Willcox Playa prob

ably consumed some foods on loafing areas, most foods were taken in 

cropland. Nut-grass is a troublesome weed in irrigated land in southern 

Arizona (Kearney and Peebles 1973) and in soil samples from cropland 

used by cranes, nut-grass tubers and snail shells were both abundant.

Lewis (1974) found small quantities of snail shells, beetles, 
and nut-grass tubers in specimens collected in the Central Flyway. He 

believed that snail shells may have been eaten accidentally as grit. 

Guthrey (1976) found that native plants and invertebrates represented 

the bulk of crane diets during winter in coastal Texas. Nut-grass was 

the most important food and represented 50.4% of the total volume of

f
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Table 9. Foods from the esophagi and gizzards of sandhill cranes 
collected at Willcox Playa, November to February 1979-80.

Percent

Food Volumea Occurrence

Esophagus (n = 10)

C o m 99.2 100

Nut-grass (tubers)
(Cyperus esculentus) 0.5 20

Thumbtack tr 10
Snail shells 
(Suecinea sp.)

0.1 10

Unknown 0.1 30

Gizzard (n = 15)

C o m  (seed) 93.2 100

C o m  (roots) 3.3 33
Cotton (fibers) tr 7

Nut-grass (tubers)
(Cyperus esculentus) 2.2 13

Unknown plant parts 1.3 33
Snail shells 
(Succinea sp.) tr 7

Beetle (fragments) 
(Order Coleoptera) tr 7

Unknown insect fragments tr 7

a Volume of grit and soil excluded from calculations.

Trace) < 0.1*.
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foods from 70 crane gizzards. Invertebrates including caterpillars, 

snails, grasshoppers, and beetles represented 13.4% of the total food 

volume. Reinecke and Krapu (1979) found empty snail shells and beetles 

present in eosphagus contents and estimated that invertebrates comprised 

4% of the diet of migrant sandhills cranes in Nebraska.

Many authors have described sandhill cranes as opportunistic 

feeders. On the nesting grounds where grain fields are often not avail

able, cranes eat a wide variety of foods including roots, tubers, ber

ries, earthworms, insects, spiders, snails, and occasionally crawfish, 

frogs, lizzards, snakes, birds, and small mammals (Walkinshaw 1949:3, 

1965b, 1965c, 1973:106, 123; Littlefield 1976; Mullins and Bizeau 1978). 

With the exception of the results reported by Guthrey (1976), the major

ity of the diet of sandhill cranes during migration and at wintering 

areas consists of agricultural grains (Boeker, Aldrich, and Huey 1961; 

Madsen 1967; Stephen 1967; Lewis 1974; Reinecke and Krapu 1979; Tebbel 

and Ankney 1979).

Depredations

In the study area, the limited use of freshly planted wheat or 

oat fields by small numbers of cranes was not believed to cause signifi

cant reductions in total yield. However, severe damage by cranes was 

verified in 2 wheat fields in 1979-80, and 2 oat and 4 wheat fields in 

1980-81 (Figures 11 and 12). Due to limited field time in 1980-81, 

and the large acreages of small-grain fields planted, more than the 

observed number of depredations may have occurred. Of the damaged fields



Figure 11. Undamaged wheat field adjacent to field in Figure 12.



Figure 12. Wheat field damaged by sandhill cranes in spring 1980. —  Damage 
resulted in a yield reduction of approximately 23% and a net loss 
to the farmer of about $2,300. 5
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observed, all but 2 had been used heavily by cranes earlier in the 

season when the fields had been in com. Little or no actual damage 

was observed in fields in which 3 farmers complained of cranes trampling 

or feeding on established oat seedlings.

Most farmers recalled extensive depredations of winter wheat by 

cranes during the mid-1970's when this was a predominant crop in the 

area (Figure 10). Four farmers reported successful reduction of depre

dations by 3-4 days of harassment of cranes with firearms or vehicles. 

Acetylene exploders and other scare devices are apparently successful 

in limiting depredations by cranes on the Colorado River Indian Reserva

tion where c o m  is scarce. Stephen (1967) also noted the effectiveness 

of acetylene exploders in conjunction with lure crops in reducing depre

dations by cranes in Saskatchewan.

Mortality

Botulism

On 29 October 1980, dead cranes were found on a roost adjacent 

to the AEPCO ash ponds. Two fresh crane carcasses were sent to the 

National Wildlife Health Laboratory (NWHL) in Madison, Wisconsin. The 

laboratory returned a positive diagnosis of type C botulism (Clostridium 

botulinum).

Dr. Robert Lange, field veterinarian from NWHL, visited the 

area between 5 and 6 November and concluded that unseasonably high tem

peratures in conjunction with fluctuating water levels resulted in a 

probable invertebrate "bloom” which served as a carrier for the toxin
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(R. Lange 1980, pers. commun.). The source of ingested toxin was not 

determined. No identifiable foods were found in the digestive tracts 

of 1 sick crane and 4 fresh carcasses collected on 5 November. Soil and 

water samples collected at the AEPCO roost on 15 November contained no 

invertebrates. Similar samples from submerged portions of the adjacent 

grassland contained water boatmen (Corixidae) and mosquito larvae 

(Culicidae).

In a subsequent search of Willcox Playa and grassland adjacent 

to roosts, 278 dead birds were found; 127 of these were sandhill cranes 

(Table 10). This represented approximately 10% of the total crane popu

lation present on 1 November. Harassment of cranes on the AEPCO roost 

on 4 and 5 November was successful in moving the main roost to ponds 

north of Willcox Playa. The outbreak was not detected until well ad

vanced, and' the extreme decomposition of carcases found on the dry 

eastern portion of the playa indicated that the first birds probably 

died in early October. No sick birds were observed after 15 November.

The only two published records of botulism in sandhill cranes 

included one from Durango, Mexico (Nelson 1927), and one from Houston, 

Texas (Williams 1941). The incidence of botulism in wild birds is 

greatest in late summer and early fall when high temperatures and fluc

tuating water levels are present (Rosen 1971). These conditions existed 

at Willcox Playa in October 1980.

Predation

Coyotes (Canis latrans) were extremely abundant in the vicinity

of Willcox Playa during the study. Either coyotes or fresh coyote tracks
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Table 10. Number and species of dead birds found during an outbreak 
of avian botulism at Willcox Playa, fall 1980.

Common Name Scientific Name Number Found

Sandhill crane Grus canadensis 127

Pintail Anas acuta 53

Unidentified ducksa 23
Green-winged teal Anas carolinensis 21

Northern shoveler Spatula clypeata 20

Cinnamon teal Anas cyanoptera 11

Mallard Anas platyrhynchos 5

White-faced ibis Plegadis chihi 5

American avocet Recurvirostra americana 4
American coot Fulica americana 4

Killdeer Charadrius vociferus 1

Long-billed curlew Nemenius americanus 1

Snowy plover Charadrius melodus. 1

Ring-billed gull Larus delawarensis 1

Herring gull Larus argentatus 1

Total 278

a Carcasses too deteriorated to identify to species.
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were seen at roosts during each visit. In 1979, 7 coyotes responded 

to an electronic predator call during 6 attempts from within 1 km of 6 

roosts. Prior to 1980-81, 3 crane carcasses found on roosts had been 

fed upon by coyotes, although the cause of death was not determined.

No coyotes were seen to kill cranes.

In 1979-80, golden eagles (Aquila chrysaetos) were seen in the 

vicinity of cranes on 14 occasions. Of 6 observed attacks upon cranes, 

all were unsuccessful. In 1980-81, both coyotes and golden eagles fed 

upon carcasses of cranes which died of botulism. A coyote shot in the 

vicinity of the carcasses was extremely fat, and the entire stomach con

tents consisted of sandhill crane. On 15 November 1980, an adult golden 

eagle successfully attacked a sandhill which was affected with botulism. 

Following the botulism outbreak, 1 adult and 1 juvenile golden eagle 

were seen frequently near crane roosts; 3 subsequent observations of 

attacks upon cranes were unsuccessful.

Although coyotes prey extensively upon young cranes in some 

nesting areas (USDI 1978), predation by coyotes at Willcox Playa is 

probably limited to injured or sick cranes. Lewis (1976) reached simi

lar conclusions in the Central Flyway. The frequency of observed 

attacks by eagles at Willcox Playa indicates that at least some healthy 

cranes are killed by eagles. In Nebraska, Walkinshaw (1949:142) reported 

frequent attacks upon sandhill cranes by eagles.

Fences and Powerlines

Reported deaths from collisions with fences include one from 

Louisiana (Smith 1979) and one whooping crane in Colorado (Smylie 1977).



54
In November 1980, one dead crane was found at Willcox Playa entangled 

in a barbed wire fence adjacent to the AEPCO roost. The date of the 

observation suggests that it may have been a bird weakened with botulism.

Crane mortality as a result of collisions with powerlines has 

been frequently reported (Walkinshaw 1956; Drewien 1973; Lewis 1974;

USDI 1978; Fritzell et al. 1979). Most reports of heavy crane mortality 

followed conditions of reduced visibility due to fogy" blizzards, or 

blowing dust (Tacha, Martin, and Endicott 1966)..

A high voltage powerline borders all major crane roosts on 

Willcox Playa. During the first 2 field seasons, 1 to 3 roost depar

tures and 1 to 3 returns to the evening roost were observed per week.

No collisions were observed; cranes adjusted their flight level to 

clear the top of the powerline. A single crane carcass was found be

neath the powerline in a major flight path in 1978.

Walkinshaw (1949:40) reported dense fog often delayed the depar

ture of cranes from roosts. At Willcox Playa, early morning fog was 

frequent during midwinter. Most cranes remained on roosts until visi
bility reached at least 200 m (218 yds). Blowing dust was often quite 

dense during windy afternoons although visibility less than 100 m (109 

yds) was never encountered. During these periods, cranes returned to 

roosts early and at higher altitudes than usual, well above powerlines.

Status and Future of Crane Habitats 

Prior to this study, a major concern was possible loss of crane 

feeding habitat through abandonment of cropland near Willcox Playa.
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During the study, it became apparent that availability of quality roost

ing habitat was of equal or greater importance in promoting continued 

sustained use of an area by cranes both at Willcox and along the lower 

Colorado River.

Roosts

The Arizona Game and Fish Department's Crane Lake and releases 

of water from the AEPCO ash ponds presently provide the only available 

surface water on Willcox Playa during droughts.

In February 1981, water samples were collected from the AEPCO 

ash ponds. Analysis by the University of Arizona Soils, Water and Plant 

Tissue Testing"Laboratory indicated levels of chromium, zinc, and lead 

below federal drinking water standards (Environmental Protection Agency 

1975). The reported mercury concentration was 0.029 ppm, almost 15 times 

the EPA standard of 0.002 ppm. In March 1981, mud and water samples 

were collected from the ash ponds and the Game and Fish Department Crane 

Lake. Analysis by the University of Arizona Analytical Center showed 

mercury concentrations of 7 ng/g (parts per billion) from mud samples 

and less than 0.002 ppm in water samples from both areas. This suggests 

an error in the initial test of the water sample from the ash ponds.

More detailed analysis including tests for arsenic and selenium should 

be repeated periodically to assure the suitability of effluent for use 

by wildlife (J. L. Moyers 1981, pers. commun.). Cooperation between 

AEPCO officials and appropriate state and federal agencies is needed to 

maximize potential for management of the important crane roost maintained 

by the ash pond effluent.
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Crane Lake provides one of the best current options for active 

management of crane roosting habitat on Willcox Playa. For maximum 

utilization by cranes, water should be pumped to the pond no later than 

1 October, and maintained at a maximum depth of 25 cm (10 in) through 

early March. All areas within approximately 1 km (0.6 mi) of the pond 

should be closed to public entry. Similarly, roost sites on sand bars 

along the unchannelized and unleveed portions of the lower Colorado 

River need to be protected from modification and human intrusion.

Cropland

The availability of active cropland in an area, and the propor

tion of active cropland used for grain production will determine the 

future food supply for sandhill cranes at Willcox Playa and along the 

lower Colorado and Gila rivers. Planimetric measurements of fields in 

the Willcox Playa Study Area mapped in 1979-80 indicated a total of 

10,764 ha (26,597 acres) developed for irrigated agriculture. Of this, 

35% or 3,809 ha (9,412 acres) were abandoned (Figure l). An additional 

546 ha (1,349 acres) have been fallow for 2 or more years. Aerial 

photographs indicated that 68% of the land abandonment was prior to 

1972, the remainder between 1972 and 1978. No land in the study area 

was abandoned during the study.

Between 1955 and 1972, utility costs for operation of irrigation 
pumps remained nearly constant (Anon. 1978). Most cropland abandonment 

during this period was due to a decline in groundwater levels of about 

3.8 m (11 ft) per year (Anon. 1972), or marginal soils (Richmond 1976).
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Since 1975, average groundwater declines have decreased to 

about 1.5 m (5 ft) per year (Hathorn and Sullivan 1975-80). The depth 

to groundwater increases rapidly with increasing distance from the playa 

border (USGS 1978). In recent years, increasing utility costs (Figure 

13) rather than groundwater declines have been the primary factor in land 

abandonment. Pumping costs increase with increasing depth to ground- 

water; farms farthest from the playa are therefore most affected by in

creased utility prices. Some farmers in the study area are redeveloping 

abandoned cropland and opening "new fields" near the playa border to 

offset utility costs because of the shorter-pumping lifts. This trend 

is.expected to continue into the near future with little or no net loss 

in total cropland available for use by cranes.

During the study, the proportion of total cropland devoted to 

grain production was more than adequate to support the maximum observed 

population. It is not possible to accurately predict the proportion of 

cropland which will be used for grain production in the future; current 

trends suggest decreased production of milo, and increased production of 

com, cotton, and vegetables (Anon. 1981). Only federal or state-owned 

and/or managed cropland could provide a guaranteed future food supply 

for cranes in the area. Cropland recommendations for the lower Colorado 

River population are presented in Brown et al. (1981).
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Figure 13. Average pumping costs per acre-foot for average 
pumping lifts at Kansas Settlement, 1975-80. —  
Compiled from Hathorn and Sullivan, 1975-80.
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Location Date No. Cranes Count By

Brawley, California 02-03-79 128a D. Perkins

12-29-79 139a A. Metcalf
01-05-81 205 IT

Cibola NWR 12-28-78 258* D. Perkins

02-03-79 50 11

02-04-79 72 11

01-10-80 39* It

10-07-80 3 Ref. Personnel

10-20-80 317 11

11-20-80 300 II

12-30-80 6 It

01-14-81 174a D. Perkins

01-29-81 250 Ref. Personnel

02-04-81 270 II

03-01-81 270 II

03-05-81 270 11

Cotton Center 11-25-78 43 D. Brown
(Gila River)

12-02-78 51a it

01-03-79 44 it

03-08-79 17 D. Berlinski

01-24-80 32 A. Guenther

01-25-80 54a C. Copley
02-06-81

cd D. Perkins
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Location Date No. Cranes Count By

Colorado River Indian 12-29-78 1,079* D. Perkins
Reservation

01-09-80 1,349* It

01-13-81 1,299* It

Mesa Valley 11-?-78 53 K. Rosenberg

01-?-78 80 it

12-?-78 85* it

01-25-79 18 it

11-?-79 150 ii

12-?-79 100* ii

01-15-81 50* D. Perkins

Sierra Bonita Ranch 01-05-79 40* D. Berlinski

01-12-79 0 D. Perkins

10-20-79 100 J. Holcomb

10-24-79 150 II

12-26-79 400* tt

02-05-80 460 D. Perkins

03-29-80 98 J. Holcomb

11-30-80 267 D. Perkins

12-29-80 95* J. Holcomb

01-30-81 490 D. Perkins

Whitewater Draw 11-10-78 105 II

11-29-78 0 II

01-10-79 0* II

*
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Location Date No. Cranes Count By

12-05-79 324a D. Perkins

01-03-80 16 n

12-30-80 919 a J. Millican

02-01-81 811 D. Perkins

Willcox Playa 10-03-78 6 i i

10-15-78 219 n

11-03-78 1,700 I I

11-28-78 5,442 I I

12-28-78 5,706* I I

02-10-79 4,903 I t

02-18-79 3,830 I I

03-05-79 3,528 I I

03-11-79 2,299 I I

03-12-79 1,800 I I

03-17-79 83 I t

03-18-79 0 I t

10-07-79 346 I t

10-15-79 1,537 I t

10-20-79 2,136 I t

10-27-79 2,224 I t

11-05-79 3,711 I I

11-13-79 3,986 I t

11-30-79 3,439 I I
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Location Date No. Cranes Count By

12-21-79 4,829 D. Perkins

01-03-80 7,898a U

01-30-80 4,426 tt

02-21-80 4,023 II

03-17-80 0 II

10-02-80 66 II

10-14-80 276 II

10-28-80 873 II

10-29-80 1,149 It

11-14-80 1,202 II

11-30-80 2,984 II

12-30-80 3,313a II

01-31-81 3,141 II

03-01-81 3,645- II

03-17-81 0 II

a Counts used in midwinter estimates of total numbers of cranes in 
Arizona (Table l).
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Body Measurements in Millimeters8

Spec.
No. Age Sex

Sub
species

Weight
(g)

Total
Length

Wing
Chord Tarsus Mid-toe Tail Culmen

Culmen- 
Post Nares

1 Ad. M can. 3714 930 421 182 92 173 80 76

2 Ad. M (b) 3657 993 473 216 92 191 102 80

3 Ad. F (b) 4253 1040 491 228 98 196 120 91

4 Ad. F (c) 4706 1062 498 236 105 189 133 109

5 Ad. M can. 3430 919 445 185 92 168 90 73
6 Ad. M row. 5046 1106 510 238 103 190 122 91

7 Ad. F can. 3175 866 433 193 • 88 149 93 72

8 Ad. M can. 3430 949 476 201 92 171 92 70

9 Ad. F can. 3289 891 432 202 (f) 152 87 67

10 Juv. M (d) 4820 1028 480 236 99 175 123 93

11 Ad. M hrow. 5557 1138 518 232 106 203 130 99

12 Juv. F (d) 4763 1003 463 235 106 162 127 97

13 Ad. M can. 3515 974 456 211 95 176 94 75



Body Measurements in Millimeters8,

Spec.
No. Age Sex

Sub
species

Weight
(g)

Total
Length

Wing
Chord Tarsus Mid-toe Tail Culmen

Culmen- 
Post Wares

14 Ad. M tab. 5443 1127 515 253 108 194 139 107

15 Ad. F can. 2920 882 408g 193 86 151 91 71

16 Ad. F (e) 4734 1064 493g 234 100 190 (e) (e)

17 Ad. F can. 3119 876 438 188 91 158 95 69

8 Left measurement given for paired appendages except where noted.

k Classified as Ĝ. c_. rowani and G. c_. canadensis with linear and quadratic discriminant 
functions, respectively.

C Classified as G. ĉ. tabida and G. ĉ. canadensis with linear and quadratic discriminant 
functions, respectively.

^ Juveniles cannot be used in analysis for subspecies. 

e Broken culmen forced exclusion of measurements from analysis.
f Feet were deformed, no measurement taken.

® Left appendage broken, right measurement listed.
h Probability of being G. c. rowani only .51 and .60 with linear and quadratic discriminant 

functions, respectively. O'O'
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