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Individualis tic and Social Behavior 

Like all higher organisms, cranes perform a 
variety of behavior patterns throughout their 
lives that have evolved to fulfill diverse functions. 
Much of their time is spent in self-directed 

activities necessary to maintain life and health. These 
individualistic or "egocentric" activities include such 
fundamental behaviors as breathing, eating, defeca- 
tion, drinking, and sleeping or resting. Other activities, 
while not vital to life, are usually performed during 
"leisure time"; these include preening, shaking, stretch- 
ing, oiling, and other actions that fall within a general 
umbrella of "comfort" activities. Still other activities, 
such as foraging and the seeking of shelter, result in 
aggregations of cranes drawn to the same environ- 
mental conditions, and such "quasi-social" behaviors 
may lead to actual social interactions. These truly social 
behaviors require the presence of another individual for 
their performance, with one individual serving as a 
"sender" of specific social signal's (aggression, appease- 
ment, sexual attractions, solicitation of food, etc.), 
while one or more other individuals serve as "receivers" 
of such signals. Frequently the "receiver" also becomes 
a "sender," and the simultaneous or sequential ex- 
change of signals between individuals often results in 
complex social interactions that provide the basis for 
integration of pairs, families, and flocks. The  following 
summary of egocentric and social behavior patterns in 
cranes is primarily based on Voss's (1976) inventory of 
behavior patterns in the greater sandhill crane; with 
little variation most or all of these patterns can be 
regarded as characteristic of cranes in general. 

Egocentric Behavior Patterns 

Resting and sleeping positions of cranes are achieved 
in several ways. Rarely, resting or sleeping may occur 
with the bird in a sitting posture, with legs completely 

folded underneath and the abdomen resting on the 
substrate. Incubating adults also assume this posture. 
More frequently, resting cranes, especially young 
cranes, assume a "hock posture," with the "heel" or 
tarsal joint bearing the weight of the bird, and the body 
raised about 30 degrees above the horizontal. Fre- 
quently the toes are slightly flexed in this posture, so 
that only their tips touch the ground. 

Resting on a single leg is frequent in adults, with one 
leg locked in a vertical position and the other lifted and 
hidden in the flank and belly feathers. Resting or 
sleeping on two legs is similar, but both legs bear the 
body's weight. In either case the head and neck may be 
held fairly erect, may be nearly resting on the breast, or 
may be drawn to the side and rear, with the bill tucked 
into the scapular feathers. 

Walking and running are performed with a human- 
like movement, at rates of from less than one to more 
than three steps per second. When running fast, cranes 
achieve a bouncing gait, and occasionally a running 
crane will extend it wings and flap them to some 
extent, apparently to gain additional speed and main- 
tain balance. In flight, the legs typically are held back in 
direct line with the body, but it is not uncommon to see 
cranes flying in cold weather with one or both legs 
tucked invisibly forward in the flank feathers, produc- 
ing a goose-like flight profile. 

Preening by cranes is a time-consuming activity that 
begins shortly after hatching and continues throughout 
life, especially during molting periods. Typically cranes 
preen a single region for u p  to about 20 seconds, then 
move to another area. Frequently the feather is nibbled 
at its base initially, and then the feather is gently drawn 
through the beak between the upper and lower mandi- 
bles. This is especially true of the longer body and wing 
feathers, the vanes of which must be kept in fine repair 
if they are to provide a suitable airfoil. 

Bathing is performed by initially crouching in the 
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water and flapping the wings and is often accompanied 
with a bobbing movement of the body, which tends to 
spread water u p  and over the breast and back. Bathing 
periods may last for several minutes, and are followed 
by prolonged preening. Newly hatched cranes are able 
to swim surprisingly well, considering their absence of 
webbed feet, and even juveniles as old as three months 
have been observed swimming fairly easily (Walkin- 
shaw, 1949). 

A movement apparently derived from normal preen- 
ing activities (fig. 4P) is "back-slicking." In this 
behavior, the head and bill are usually directed toward 
the uropygial gland at the base of the tail, apparently to 
obtain oil, and then the head and beak are vigorously 
rubbed over the surface of the back and wing, as well as 
over the underparts and rest of the body that can be 
reached by the bill. At least two species of cranes (the 
sandhill and Eurasian) perform a similar behavior after 
first digging in mud or a mixture of mud and grassy 
vegetation. The crane then performs "back-slicking," 
spreading the material over most of the body feathers 
and producing a stain that is usually a bright rusty 
brown. Such "feather-painting" was observed by Voss 
in cranes as young as 15 weeks old, but is especially 
characteristic of adult cranes on nesting territories. The  
functions of "feather-painting" are obscure at  best, and 
at times feather stains have been considered to be only 
incidental effects of preening. However, as Walkinshaw 
(1949) and Drewien (1973) have observed, birds often 
perform these activities for hours, and it seems probable 
that the coloration has functional significance as a 
camouflaging device for nesting birds or, less probably, 
as an  advertisement signal for reproductively active 
birds. 

Ingestion of solid food is performed by pecking 
movements or by digging in the ground with the beak. 
Scratching with the feet is evidently rarely if ever used. 
Drinking is performed by dipping the bill in the water 
and quickly raising it upward and forward (fig. 4D). A 
single drinking sequence requires about five seconds, 
and it may be repeated up  to seven times in succession. 

Stretching by cranes occurs in three major forms. 
Frequently a single wing and the corresponding leg are 
stretched simultaneously (fig. 4W). At other ti'mes, both 
wings are stretched simultaneously as the back is held 
horizontal and the neck is held extended and nearly 
vertical. Finally, during "bow-stretching" (fig. 4B) the 
bird raises both wings ~ imul t ane~us ly  while extending 
the neck horizontally forward. The  wings may be held 
in an  extended position for several seconds before the 
head is raised and the wings are folded. At this time 
defecation often occurs. A yawnlike "jaw-stretching" 
also sometimes occurs in cranes, especially during 
periods of relative inactivity. 

Miscellaneous egocentric behaviors include a fluff- 
ing of the plumage while in a relaxed posture, wing- 
flapping, a scratching of the head region with the 
middle toe, and a rapid ruffling of the body feathers 
accompanied by a vigorous rotary body-shaking, fol- 
lowed by a gradual lowering of the body feathers. 

Social Behavior Patterns 

A few postures, although perhaps incidental egocen- 
tric behaviors, indicate the internal state of the crane 
and thus its probable subsequent activity. For example, 
"feather-sleeking" while in seemingly tense posture is 
often performed in response to the approach of a 
human or a dog and probably communicates this 
awareness of potential danger to other cranes. Simi- 
larly, before taking flight the bird sleeks its body 
feathers, faces into the wind, extends its head and neck 
forward in a nearly horizontal position, and may utter a 
"flight-intention" call (fig. 4F). Voss observed this 
preflight posture in cranes only six weeks old, or about 
a month prior to their actual fledging. 

When taking off or attacking an  enemy, the crane 
rapidly runs forward, with wings flapping. As an  
attacking crane approaches its enemy it jumps strongly 
into the air, with legs thrust forward, kicking a t  the 
opponent (fig. 4A). Frequently both cranes jump and 
kick in this manner, until one finally retreats. 

Such social interactions as threats and attacks are 
accompanied by a rather wide array of ritualized 
postures, which "announce" the bird's internal state 
and at least at times may serve to avoid or reduce the 
intensity of hostile encounters. All cranes seem to 
exhibit remarkably similar threat displays, and those 
described by Voss for the sandhill crane are probably 
applicable to most or all other species as well. 

According to Voss, thirteen of the world's crane 
species have bare reddish or pink skin in the neck or 
head region, and in seven of the species this skin is 
limited to the forehead and crown area. In these species, 
the amount of bare skin can be varied by muscular 
contraction or relaxation, and there is also a variable 
amount of skin engorgement, affecting the intensity of 
the color exhibited. The reddish skin area is exposed 
under a variety of stressful stimuli, such as during 
threat display, while dancing, during unison calling, 
and during copulation. On  the other hand, the area is 
small and inconspicuous during submission signals. 

During intense aggressive threat or (thwarted?) attack 
in young cranes, or during defense of the nest by adult 
cranes (figs. 5D and 6N), a posture is assumed in which 
the wings are spread horizontally outward, drooping a t  
the wrist to cause the primaries to actually or nearly 



INDIVIDUALISTIC AND SOCIAL BEHAVIOR 

4. Behavior patterns in cranes, as illustrated by the sandhill crane, and 
including preening or back-slicking (P), wing-stretching (W),  bow- 
stretching (B), flight-intention (F), drinking (D), and attack (A). After 
Voss (1976). 
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touch the ground. In such a posture the bird stands or 
walks about while facing the stressful object. 

An unusual threat display, the "crouch" or "squat- 
threat" (fig. 7C), has been observed in sandhill cranes as 
young as eleven weeks old. In this posture the bird 
initially stands with expanded crown, beak pointing 
downward, and neck retracted. The tarsi are then bent, 
and the bird gradually lowers to a completely sitting 
posture. The  beak is held strongly downward, the bare 
crown is expanded, and the wings remain loosely folded 
or slightly spread. After remaining nearly motionless in 
this attitude for several seconds, the bird typically 
stands u p  again. 

In sandhill cranes, and probably in most other cranes 
as well, a major threat display is the "raised-tertial" 
posture (fig. 7T). In this posture the crown is expanded, 
the bill is horizontal or lowered, and the tertial feathers 
are raised to form a vertical fanlike shape. Under 
extreme conditions the bird will bend forward, so that 
its head is lowered and its bill points directly down- 
ward. This display is often followed by more intense 
threat signals. While in the "raised-tertial" position, 
the crane often performs a "parade walk," moving 
stiffly about at a rate of about one step per second, 
toward the threatened object or in a circular movement 
around it. At this time the engorged crown is tilted 
toward the opponent. 

During such walking threats the "ruffle-preen" dis- 
play (fig. 7R) is frequently performed. This display 
begins with a general erection of feathers on the neck, 
back, wings, and other surfaces. The  wings are slightly 
opened and lowered, and the two wings are flapped 
alternately, giving the impression that the bird is 
shaking itself or "ruffling" rapidly from one side to the 
other. At this time the bill may be pointed downward 
and back toward the abdomen, finally touching the 
feathers of the leg or flanks in a ritualized preening 
movement, and a low growl is often uttered. In species 
such as the white-naped, Siberian, and demoiselle, 
preening is often directed toward the scapulars rather 
than the leg area (fig. 6D). In the Siberian crane this 
display has been called the "ruffle-bow-shoulder" dis- 
play (Sauey, 1976). Finally, the bird stops ruffling and 
returns to a resting position, with its crown still 
expanded. A less elaborate "ruffle" display, in which 
the bill is scarcely lowered, is also sometimes used, and 
at times a rituali~ed foraging movement replaces the 
preening component. Voss observed the "ruffle" dis- 
play in crane chicks as young as 14 weeks old, although 
at  this age the display was not so fully ritualized as in 
adults. 

A final ritualized form of aggression is the "charge" 
display (fig. 7Ch). This display often occurs immedi- 
ately after a crane lands near a flock of cranes, while 

chasing another crane, or immediately after copula- 
tion. It may be performed while running, walking, or 
standing still. The  crown is expanded, the neck and 
head are pointed directly downward, and the feathers at  
the base of the neck and back are strongly raised. This 
distinctive posture may be held for as much as 10 
seconds, and jabbing at the ground or vegetation 
sometimes accompanies it. Voss observed the display in 
birds as young as 11 weeks old. 

In contrast to these various threat displays, appease- 
ment in cranes is indicated by the bird assuming a 
horizontal body posture with the neck retracted, the 
wings loosely folded, the bill more or less horizontal, 
and the bare crown area reduced and inconspicuous. 
The  body feathers are slightly fluffed, and the bird 
seems to walk in a loose-jointed fashion, rather than in 
the stiff manner of the "parade march" (fig. 7A). 

The  dancing display of cranes is common to all 
species and is clearly an  ancient type of behavior. 
Indeed, very similar behaviour occurs in trumpeters 
during apparent courtship. Although crane dancing is 
also generally believed to be associated with courtship, 
it is clearly much more complex than having that single 
function, and indeed may occur in birds less than two 
days old. Archibald (cited by Voss, 1976) noted that 
unpaired cranes from two to three years old seem to 
dance more than do any other age group, and that 
indeed dancing probably serves to thwart aggression 
and facilitate pair formation, but it also occurs in 
young birds as a normal part of motor development. He 
believes that dancing s e r v z  tjo synchronize pair mem- 
bers sexually ;or to nesting, and noiedfiiit older pairs 
\-- of cranes dance less than do younger birds, probably 

because of reduced needs for thwarting aggression and 
for sexual synchronization. Dancing also occurs in 
situations of limited danger, such as when humans are 
approaching from a distance, or while a person is 
retreating from a nesting site. Voss (1976) observed 
dancing in sandhill crane chicks from 82 days of age 
onward, and thereafter noted it in many situations. She 
divided dancing behavior into several component parts, 
which may occur in varying combinations. Flightless 
chicks dance by alternate wing-flapping, jumping or 
bouncing, and running movements. As the birds grow 
older, "bowing" (fig. 5B) and "stick-tossing" (fig. 5T)  
also become a part of the activity. Voss observed 
"bowing" in birds 14 weeks old, and stick-tossing at 17 
weeks of age. During "bowing," the neck is retractedas 
the legs are bent, and the bird bends forward and 
extends or lifts its wings. It then quickly extends its 
neck and legs, followed by a return to the retracted 
position. "Bowing" is often interspersed with jump- 
ing or each bow may end with a jump. "Stick-tossing" 
is similar to bowing, but an object is quickly grasped 
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5. Behavior patterns in cranes, as illustrated by the sandhill crane (in 
part after Voss, 1976) and including bowing (B), tossing (T), and dis- 
traction (D) behavior. 
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W f  . 6. Behavior patterns in cranes, including display-preening (D)  in Eurasian 
crane (left), white-naped crane (middle), and Siberian crane (right) 
(based on personal photos), and nest-defense behavior ( N )  in the 
Australian crane (after a published photograph). 
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7. Behavior patterns in cranes, as illustrated by the sandhill crane, and 
including tertial-raising (T), appeasement (A), crouch-threat (C), ruffle- 
preen (R), and charge (Ch). After Voss (1976). 
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8. Copulatory behavior in the Eurasian crane, including preliminary 
male "parade march" posture ( I ) ,  female receptive posture ( Z ) ,  and 
treading sequence (3-6). After drawings in Glutz (1973). 
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during the retraction phase, and as the bird extends its 
neck and legs it flings its bill upward, throwing the 
object into the air. The  neck is then quickly retracted 
and the bird bows forward once again. 

Copulatory behavior has been well described for the 
sandhill crane (Voss, 1976), the Japanese crane (Masa- 
tomi and Kitagawa, 1975), and the Eurasian crane 
(Glutz, 1973). Precopulatory behavior may be initiated 
by either sex, but usually seems to be started simulta- 
neously. The male may be up  to 50 meters from the 
female, and begins to walk toward her in "parade 
march," with tertials raised, crown expanded, bill 
pointed upward, and neck stretched nearly vertically. 
The  female holds her body in much the same position, 
and as the male approaches her closely she extends her 
wings horizontally outward, drooping at the wrists. As 
the male comes nearer he lowers his bill until it is 
pointing slightly downward, and then flaps his wings 
once or twice as he leaps on her back. His toes are 
hooked over her forewings and his tarsi rest on her 
rump, as the female bends forward into a nearly 
horizontal position, with her head slightly raised. The  
male remains on the female's back for u p  to 5 seconds, 
while flapping his wings to maintain his balance. He 
dismounts by stepping off backward or hopping for- 
ward over her head (fig. 8). 

Following a successful copulation there is a post- 
copulatory display that may last u p  to 20 seconds. The  
birds typically stand side by side, with their crowns 
expanded and their necks stretched vertically upward. 
They typically simultaneously perform a "charge" 
display, and then stand with their beaks hori~ontal  and 
their crowns expanded for several seconds. Finally, a 
"ruffle-threat" or a "ruffle-leg-threat" may be per- 
formed. Foraging, preening, or dancing may follow 
later (Voss, 1976). In the Japanese crane bowing and 
neck-arching are invariable postcopulatory displays 
(Masatomi and Kitagawa, 1975). 

Flight and Migratory Behavior 

All cranes take flight after a running start, finally 
springing into the air and gradually building u p  speed. 
While in flight, the wings are moved in a distinctive 
manner, with a very rapid upstroke and a slower down- 
stroke. This distinctively rapid upstroke is more notice- 
able among birds that are disturbed or frightened than 
during normal flight (fig. 9). 

The  flight speed of cranes has not been well studied, 
but radar studies of the Eurasian crane during spring 
migration over the southern Baltic area (Alerstam and 
Bauer, 1973) indicate that their airspeeds range from 37 
to 52 miles per hour. Allen (1952) suggested that the 
cruising rate of the whooping crane was about 45 
m.p.h. Unlike geese, however, cranes often sail for 

prolonged periods on  set wings, especially when they 
are soaring in thermals. At such times the birds may 
remain aloft for hours on end, the flocks slowly turning 
in wide circles and gradually ascending until they are 
nearly lost from view. Pennycuick, Alerstam, and 
Larsson (1979) have studied the use of thermal-assisted 
soaring in the migration of Eurasian cranes. They 
observed cranes climbing in thermals to heights of u p  to 
2,010 meters above sea level and noted that the best 
climbing range appeared to be between 500 and 1,300 
meters. However, powered flight was the major method 
of migratory flight, with thermals used only as a 
supplemental energy source. Besides occurring in Eur- 
asian and sandhill cranes, soaring has also been ob- 
served in the white-naped crane, but has not definitely 
been observed in crowned cranes (Pennycuick, Aler- 
stam, and Larsson, 1979). It also occurs in the Japanese 
crane (Masatomi and Kitagawa, 1975), and perhaps 
even in the heavy sarus crane (Ali and Ripley, 1969). 

Migration in the northern cranes follows a fairly 
predictable annual schedule, as is indicated in table 2 by 
the summary of whooping crane records during spring 
and fall migration periods in North America. Although 
sandhill cranes and Eurasian cranes typically migrate 
in rather large flocks, flock sizes in whooping cranes are 
relatively small, especially during fall (as is shown in 
the same table). These small flock sizes in the whooping 
crane are presumably a reflection of the extremely small 
total population size, although even in earlier days the 
sizes of migrating flocks of whooping cranes were not 
very large. In studies of sandhill cranes in Nebraska, 
Bliese (1976) reported that diurnal spring flocks also 
averaged relatively small, with about 77 percent consist- 
ing of 50 birds or less, and over 84 percent having no 
more than 100 birds present. Allen (1952) suggested that 
during spring migration the whooping crane flocks 
probably average about 1 12 to 120 miles of northward 
movement per day, perhaps the equivalent of only 
about three hours of flying time. Fall flocks, returning 
with young birds, probably move southward rather 
more slowly than do spring migrants. Melvin i n d  
Temple (1982) provide a recent review of migration 
behavior and ecology in sandhill cranes. 

Roosting Behavior 

With the exception of the crowned cranes, which 
regularly perch and roost at night in trees (Walkinshaw, 
1973), cranes typically roost on the ground or while 
standing in shallow water. During spring migration, 
the broad and shallow Platte River in Nebraska pro- 
vides a perfect roosting site for virtually all of the lesser 
and Canadian sandhill cranes east of the Rocky Moun- 
tains. Typically standing about four feet apart in water 
that is only deep enough to cover their toes, the birds 
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9. Take-off (T), flying (F), and landing (L) behavior in the Japanese 
crane. After Masatomi and Kitigawa (1975). 
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T A B L E  2 

Fall and Spring Whooping Crane Migration Records* 

Sept. October November 

(a 12) 1-10 11 -20 21 -31 1-10 11-20 21 -30 

Alberta, Saskatchewan, 
Manitoba 89 44 48 19 5 1 - 

North Dakota, Montana 16 13 18 20 11 1 - 
South Dakota 11 7 9 5 4 1 - 
Nebraska 4 6 20 13 5 1 - 
Kansas - 3 13 23 7 2 - 
Oklahoma, Texas 1 4 2 15 13 9 1 

March April May June 

(all) 1 - 10 11-20 21-31 1-10 11-20 21-31 (all) 

Alberta, Saskatchewan, 
Manitoba - 5 3 3 3 3 34 19 9 6 

North Dakota, Montana - 12 26 23 11 3 1 - 
South Dakota 2 9 9 6 2 1 - 4 
Nebraska 22 5 1 43 6 6 1 1 1 
Kansas 10 6 7 1 - - - - 
Oklahoma, Texas 19 11 - 1 2 - - - 

Migratory Flock Sizes of Whooping Cranes since mid-1940d 

1 2 3 4 5 6 7 8 9+ Total Mean 
- -- 

Spring 18 34 15 13 8 5 1 3 2 99 3.1 
Fall 49 47 36 17 10 10 2 1 1 173 2.6 

*Based mainly on records of Allen (1952) and Derrickson (1980); numbers indicate total sightings reported for each time period. 
+Based on records of Derrickson (1980); numbers indicate total sightings for each flock size. 

spend the night along the edges of sandy bars and 
islands near the middle of the river, well protected from 
terrestrial predators such as coyotes. In dense concentra- 
tions, u p  to about 100 cranes may occur in an area of 
3,000 square feet, a density of roughly 30 square feet per 
crane. Submerged sandbars are favorite primary roost- 
ing sites in the Platte and are sometimes occupied by as 
many as 30,000 birds in a single roosting area. Frith 
(1974) described one such roost of 30,000 birds that 
"filled the river" to within some 30 feet from the nearer 
bank, and stretched out over a mile in linear distance. 
Although the birds use such primary roosts throughout 
the night, "secondary" roosts are used just after day- 
break and immediately before sunset for preening, 
dancing, resting, and some foraging. These roosts are 
usually less than a half mile from the primary roosts, 
and are often moist fields or pastures near the river. 
Movements to and from the primary roosts are closely 
tied to the amount of light. In the morning, about 20 
percent of the cranes typically leave the roost by sunrise, 
and nearly all are gone within 100 minutes after sunrise. 

In the evening, about 80 percent of the birds arrive back 
on the roost during the hour of sunset, and nearly all are 
on the roost by 40 minutes after sunset. Cloud cover, 
fog, rain, and winds all strongly affect these schedules, 
and most movement seems to occur at light levels of 20 
to 400 foot-candles (Lewis, 1979b). 

Foraging Behavior 

During daylight hours of the nonbreeding season, 
cranes spend nearly all of their time in fields or other 
habitats where foraging occurs. Studies of spring 
migrant flocks of sandhill cranes in Nebraska indicate 
that the daylight hours are spent almost entirely in 
croplands, native grasslands, and haylands; only 8 of 
more than 1,000 observations were in other habitat 
types (Fritzell, Krapu, and Jorde, 1979). All of these 
areas have unrestricted visibility, fairly low vegetation, 
and an abundance of foods. Thus in harvested cornfields 
corn is consumed almost exclusively, and invertebrates 
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are eaten in native grasslands and hayfields (Reinecke 
and Krapu, 1979). Foraging in corn is evidently a more 
effective manner of obtaining food energy than is 
foraging for invertebrates, and thus corn probably 
provides more than 90 percent of the food matter by 
weight of the daily intake during spring migration. 
Some of the kernels are probably dug from the ground, 
while others are probably picked directly from ears still 
lying on the ground. Invertebrates such as earthworms 
are probably obtained by probing, and one can fre- 
quently find dried cow droppings that have been 
probed and broken apart by crane bills, presumably for 
the insect life within or underneath them. 

On the other hand, foraging behavior of the whoop- 
ing crane in its wintering grounds seems to be typically 
performed while wading, and much of its food consists 
of invertebrates that are actively stalked (Allen, 1952). 
The  birds often move about in circles while stalking 
blue crabs (Callinectes sp.), and walk in single file 
along shallow edges of ponds while probing for mud 
shrimps (Callianassa) or marine worms (Neieridae). 

During the entire incubation period, the male averaged 
about 70 percent of the total incubation time. Early 
observations by Cosgrave (191 1 ) on the white-naped 
crane also suggested that the male took the initiative 
both in beginning incubation behavior and in feeding 
the newly hatched young. 

Incubation behavior in probably essentially identical 
in all cranes, and has been analyzed into component 
categories by Masatomi and Kitagawa (1975). During 
much of the time, the bird sits in a head-erect posture. 
Periodically it may stand up  in the nest and apparently 
gaze downward at the eggs, sometimes shifting the 
position of the eggs with the tip of the bill. Nest-repair 
is identical to nest-building behavior, except for the 
presence of eggs. The  bird stretches its neck forward and 
downward to pick up  a bit of vegetation and places the 
material at its side, or underneath it if it is standing. 
Unlike waterfowl, cranes sometimes also carry material 
to the nest site, as during nest-relief. While incubating, 
the sitting bird sometimes performs preening, head- 
shaking, painting, and yawning, (Masatomi and Kita- 
gawa, 1975). 

Nesting and Incubation Behavior 
Parental Care 

All cranes construct substrate nests of herbaceous 
vegetation, usually close to water, although the demoi- 
selle and blue cranes nest on dry ground among stubble, 
with only a few small stones and straws lining the 
shallow hollow in which they place the eggs. More 
typically, cranes nest in shallow water, constructing a 
rather haphazard pile of vegetation that is somewhat 
packed down and hollowed at the top to provide a 
cavity for the eggs. Drewien (1973) found that nests of 
the sandhill crane situated in dry or only semimoist 
areas tend to be smaller and more simply constructed 
than those in water, which were larger, more elaborate, 
and often contained considerable amounts of vegeta- 
tional materials. He found that, in sandhill cranes, nest 
building required from about a day to more than a 
week, depending on nest complexity, and that both 
sexes participate in building the nest. In all cranes, 
incubation begins with the first egg, and both sexes 
share incubation duties. Drewien (1973) noted that all 
of five sandhill cranes captured on their nests at night 
were females. However, during daytime hours, the sexes 
probably share incubation duties about equally. Allen's 
(1952) studies of nesting whooping cranes indicate that 
early in incubation there were usually 6 nest exchanges 
per day between 5:00 a.m. and about 7:30 p.m., but later 
in incubation the average rose to 7.6 nest exchanges per 
day, with the male spending somewhat more time on 
the nest than the female. On  the average, the male spent 
somewhat over two hours on the nest per sitting, while 
the female averaged slightly under an  hour and a half. 

All cranes exhibit a prolonged period of parental care 
toward their young, sometimes lasting well beyond the 
period required for fledging. From the time of hatching 
the chicks are fed by both parents, which carry food to 
them by holding it in the tip of the bill. Then, with 
lowered head, they offer it to the chick or drop it in front 
of the chick. Gradually the adult begins to lead the 
young to the food sources, although for a considerable 
period the adults continue to carry some food to the 
chick. Thus, fish may be carried to the young of 
Japanese cranes even a few months after hatching 
(Masatomi and Kitagawa, 1975). Feeding of the young 
may begin almost immediately after the chick is out of 
the shell and dry; I have observed a greater sandhill 
crane break u p  bits of the eggshell and gently feed them 
to the newly hatched chick only an hour or so after the 
chick had escaped the shell. 

Brooding of the young is performed in a posture 
similar to normal sitting. This is usually performed by 
the female if the pair has only one chick. The  chick 
crawls into the feathers of the female from behind, and 
sometimes exposes its head from below the leading edge 
of the wing. When threatened, the chick may also be 
covered by the parent, which stands or  stoops over it, 
spreading the wings over it (Masatomi and Kitagawa, 
1975). 

When adults are leading young, the male typically 
takes the lead, followed by the female, and finally the 
young. From shortly after hatching, bill-touching is 
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T A B L E  3 

Wing Molting Variations of Wild Sandhill Cranes* 

Percent Percent 
Number of Total of Subsample 

1. Wings with all remiges of the same age 44 40.7 - 
2. Wings with some remiges of different ages 64 59.3 - 

Primaries of the same age 7 - 10.9 
Primaries of different ages 57 - 89.1 
Secondaries of the same age 24 - 37.5 
Secondaries of different ages 40 - 62.5 

3. Wings with aberrant primary molt? 104 - - 
Molt complete on 1 side 7 6.7 - 
Molt incomplete on 1 or both sides 97 93.3 - 
Molt continuous sequentially 5 1 - 52.6 
Molt discontinuous, starting with primary #1 32 - 32.9 
Molt discontinuous, not starting with primary #1 14 - 14.4 

4. Wings with aberrant secondary molt* 120 - - 
Molt complete on 1 side 52 43.3 - 
Molt incomplete on 1 or both sides 68 56.7 - 
Molt continuous sequentially 26 - 38.2 
Molt discontinuous, starting with secondary #1 22 - 32.3 
Molt discontinuous, not starting with secondary #1 20 - 29.4 

*Based on data of Lewis (1979c), from 108 specimens of three subspecies. 
t5ample size is twice the number of cranes in the sample; each wing is considered separately. 

fairly frequently performed between chicks and parents. 
This behavior, which may be associated with food- 
begging and direct feeding, sometimes occurs as late as 
the spring following hatching. It is normally initiated 
by the chick rather than the parents (Masatomi and 
Kitagawa, 1975). 

When breeding cranes encounter enemies, either or 
both of two defensive behaviors may result. Animals 
such as feral cats, dogs, foxes, or deer may be "mobbed," 
a maneuver during which the adult cranes approach the 
intruder while uttering an  "alarm" call and move 
around it at a safe distance until it retreats. When 
humans, dogs, or other animals approach a nest having 
eggs or young chicks, the parents may perform a 
diversionary display, moving away from the nest, with 
or without wing-spreading, and assuming a posture 
associated with intense aggressive threat (figs. 6 and 7). 
Sometimes one of the birds will fly away without 
making diversionary displays, and the other may run 
around the enemy while utteringalarm calls (Masatomi 
and Kitagawa, 1975). 

Molting Behavior and Flightlessness 

Like other birds, cranes molt their feathers periodi- 
cally, in a fairly predictable and regular sequence. 
Discussion of the molting stages of chicks will be 
deferred until later, and at  this point it need only be 
mentioned that adult cranes undergo a prolonged 

annual molt in late summer and fall. The  feathers of the 
body, neck, and part of each wing are gradually molted 
between August and October in the sandhill crane 
(Walkinshaw, 1949), and it is likely that the same 
applies to cranes in general (Blaauw, 1897). However, 
the primaries, secondaries, and perhaps some of the 
tertials are molted earlier in the summer, and in several 
species the adult birds are unable to fly during this 
period. Blaauw (1897) indicated that this condition 
probably exists in the Eurasian, Japanese, whooping, 
Siberian, blue, sarus, and white-naped cranes, and it 
has since been observed in hooded and sandhill cranes. 
Moody (1932) stated that although flightlessness is 
regular in the Japanese, hooded, white-naped, sarus, 
blue, and Siberian cranes, the crowned and demoiselle 
never become flightless. He noted that the flightless 
period of a blue crane lasted for a month. Heinroth and 
Heinroth (1958) attributed the lack of a flightless period 
in the demoiselle crane to its adaptation to an  arid, 
steppe-like environment, and perhaps the same might 
be applied to the crowned crane. 

During the molting period the birds spend much 
time preening and rearranging their feathers. They also 
remain in heavy cover and are highly elusive through- 
out the flightless period (Walkinshaw, 1973). 

It has recently become apparent that there are inter- 
mediate stages between the completely flightless condi- 
tion of most cranes associated with a simultaneous 
molting of the flight feathers, and the progressive 
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molting of the wing feathers reported for crowned and sandhill cranes (table 3), and it is probable that similar 
demoiselle cranes. Lewis (1979~) has reported a rather sorts of variations occur among Eurasian cranes (Glutz 
surprising variation in the extent of wing molt in wild 1973; Cramp and Simmons, 1980). 
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