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CRANE MIGRATION IN NORTHERN NEW MEXICO

DALE W. STAHLECKER, Eagle Ecological Services, Route 7, Box 126-Z,
Santa Fe, NM 87505

Abstract: Greater sandhill cranes (Grus canadensis tabida) and foster-reared whooping cranes (G.
americana) were monitored on a 345 km migration between their traditional stopover in southcentral Colo-
rado and their winter grounds in central New Mexico during 4 autumns (1984-87) and 1 spring (1985).
Autumn sandhill crane counts totaled 17,363 in 1984, 9,317 in 1985, 29,053 in 1986, and 26,552 in 1987.
Peak flights of over 7,000 cranes in 1 day were recorded in both 1986 and 1987. More than 50% of the
cranes were counted on just 4 days in 1984, 1986 and 1987. At least 27% of the sandhill cranes counted
stopped overnight in 1984, 58% stopped in 1986, and 46% in 1987. Most completed 225 to 280 km of the
journey and roosted on rivers and mesas north of Albuquerque. Stopover rates were affected by wind
speed/direction and solar radiation, but were most highly correlated with frontal movements. During the
1985 spring migration 25,890 cranes were counted. Aided by southerly winds, over 95% apparently com-

pleted the northward journey in 1 day.
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Greater sandhill crane migration has been exten-
sively studied during the last 2 decades. Through

the use of colormarkers and radiotelemetry, migra-

tion routes have been delineated for major popu-
lations in the Rocky Mountains (Drewien & Bizeau
1974, 1981) and the Great Lakes (Toepler & Crete
1979), as well as for several smaller populations
(Drewien et al. 1976, Littlefield & Thompson 1979).
Migration ecology of sandhill cranes has also been
described (Melvin & Temple 1982). However, the
dynamics of the movement of an entire population
along a portion of its migration route has not been
extensively studied.

This report details the 1984-87 autumn and 1985
spring migrations of the Rocky Mountain greater
sandhill crane population between their traditional
autumn/spring stopover in the San Luis Valley,

Colorado, and their major wintering grounds in the .

Central Rio Grande Valley of New Mexico (Fig. 1).
The presence of whooping cranes, cross-fostered by
sandhill crane parents (Drewien & Bizeau 1981), in
this population increased the importance of under-
standing their migration patterns.
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STUDY AREA AND METHODS

Rocky Mountain cranes spend from 4-8 weeks
each spring and autumn at a traditional migration
stopover in the San Luis Valley, Colorado. Their
principal wintering grounds are in the Rio Grande
Valley of central New Mexico (Drewien & Bizeau
1974). The minimum distance between the two ar-
eas is 345 km. Bosque del Apache National Wild-
life Refuge (NWR), New Mexico is 460 km south
of Monte Vista NWR, Colorado; the 2 refuges are
important use areas for these cranes.

The direct route between these areas crosses up-
lands of pinyon juniper-woodland and sagebrush
grassland. Wetland habitat, preferred by cranes for
roosting, iswirtually nonexistent between the Colo-
rado-New Mexico border and the Rio Chama, 190
km south of Monte Vista NWR. The Rio Chama,
the Jemez River (280 km south of Monte Vista), and
portions of the Rio Grande between these 2 major
tributaries are potential aquatic overnight roost
sites for migrant cranes (Fig. 1). My study area was
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this 90 km segment of the crane migration corri-
dor.

Crane migration was monitored from a series of
observation points between Espanola and
Bernalillo, New Mexico. I conducted autumn 1984
and spring 1985 counts near White Rock and
Espanola and 1985-87 autumn counts near
Bernalillo. I concentrated my counting efforts be-
tween 25 October and 20 November during au-
tumn and between 12 February and 5 March in
spring. Counts by others from White Rock and Al-
buquerque supplemented my data. Autumn mi-
grants had completed 61% of their minimum jour-
ney at Espanola, 68% at White Rock, and 85% at
Bernalillo. White Rock was also the midpoint of the
90 km long study area.

Several hilltops were used to observe cranes in
the Espanola-White Rock area. Cranes were
counted near Bernalillo as they (1) passed over the
area during mid- to late afternoon and continued
on to the wintering grounds, (2) arrived at the
Jemez Roost in late afternoon and evening, and (3)
departed the study area the following morning
from roosts other than the Jemez Roost. I could
move along State Highway 44, an east-west road-
way, and remain near the cranes’ flight line under
most conditions.

Migrating cranes were found by listening for
their distinctive call, then finding them with bin-
oculars. Even when cranes could not be heard, the

sky to the north (autumn) and south (spring) was

scanned at regular intervals. Sandhill cranes were
counted, whooping cranes were noted, and the
time and direction of flight of each flock were re-
corded. When cranes were migrating in large num-
bers, flock sizes were estimated. To get a correction,
the number of cranes in passing flocks was esti-
mated, then counted during lighter periods of mi-
gration, and estimated and actual numbers com-
pared with a x? test. Estimating was greatly cur-
tailed in 1987, resulting in more conservative
counts but less potential for estimation error.
During 1984 and 1985 the frequencies of radio
transmitters attached to whooping and sandhill
cranes (Drewien & Bizeau 1981) were monitored
with a scanning receiver. This allowed documen-
tation of the passage of individual birds and, more
importantly, the movement of cranes even when
flocks were not sighted. Finally, early morning he-
licopter flights were used 9-11 November 1984 and
9 February 1988 to locate major crane roosts.
Weather data for the autumns of 1984-87 were
taken from monthly summaries for National
Weather Service stations at Alamosa, Colorado and

Albuquerque, New Mexico and for a Los Alamos
National Laboratory station at White Rock, New
Mexico. The effect of weather on cranes choosing
to either stopover within or overfly the study area
was tested using stepwise regression. Factors
tested included wind speed and direction at 1100
(Alamosa), 1400 (White Rock), and 1700 (Albuquer-
que) hours, percent cloudcover (and thus thermal
activity) in the morning (Alamosa) and afternoon
(Albuquerque-White Rock mean), and the position
of cold fronts in relation to the study area. The
sample was stratified over several levels of migra-
tion intensity. A variable had to have a 0.15 signifi-
cance level for entry into the model.

RESULTS

Autumn Migration — Autumn counts of migrat-
ing sandhill cranes totaled 17,363 in 1984, 9,317 in
1985, 29,053 in 1986, and 26,552 in 1987 (Figs. 2-5).
Eighteen whooping cranes were documented in
1984, 8 in 1985, 15 in 1986, and 9 in 1987. The
Rocky Mountain greater sandhill crane population
was estimated at 17,000 to 20,000 while the west-
ern whooping crane population declined from 32
to 22 over the same period (R. Drewien pers.
comm.).

Although some migration occurred in October
of each year, the majority of the cranes migrated
during the first 3 weeks of November. In fact a
large proportion of the birds migrated in only a
few days. A flight of 7,557 cranes on 9 November
1986 was 26% of the 1986 total count while 7,395
cranes on 8 November 1987 was 29% of that
autumn’s total count. During 1986 and 1987, when
coverage was most complete, 71% and 77%, respec-
tively, of the cranes were counted in just 4 days
(Figs. 4 & 5). In 1984 the highest 4 days accounted
for 50% of the total count (Fig. 2).

An important aspect of this study was the docu-
mentation of preferred overnight roost sites along
this migration corridor. In the northern half of the
study area the Rio Chama and Rio Grande are rela-
tively narrow (< 75 m) and cottonwoods (Populus
fremontii) line channels in most areas. Where view-
ing distances were acceptable, however, cranes did
stop over . Between 29 October and 13 November
1984; 765 sandhill cranes and 2 whooping cranes
were documented roosting on the two rivers. An-
other 220 sandhill cranes and 1 whooping crane
were found roosting on the open mesas to the west
of the Rio Grande. Upland roosting by both spe-
cies had been previously documented (Drewien &
Bizeau 1981; Ward & Anderson 1987).
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Roost sites north of White Rock were not moni-
tored after 1984. Some cranes were counted at
White Rock in the mornings during both 1985 and
1986 (Figs. 3 & 4), further documenting crane use
of northern roosts. On the morning of 10 Novem-
ber 1986 approximately 1,500 of the previous day’s
flight of 7,557 sandhill cranes were counted at
White Rock.

Over one-half (53%) of the cranes counted in
1984 passed White Rock after 1530h, or within 2h
of sunset (Fig 6). Since sandhill cranes migrate at
35-55 km/hr and usually discontinue migration
before sunset (Melvin & Temple 1982), it seemed
likely that a major overnight roosting area existed
in the southern half of the study area. On early
morning helicopter flights on 10-12 November, we
located several roosting areas between Cochiti
Reservoir and Bernalillo (Fig. 7). Sandhill crane use
of these southern roosts during the autumns of
1984-87 is depicted in Figs. 2-5. Four whooping
cranes also roosted there in late 1984, 4 more in
1985, 9 in 1986 and 2 in 1987.

The most heavily used of these southern roosts
was the Jemez River above Jemez Reservoir (Fig.
7). Over 21,000 sandhill cranes, 54% of those docu-
mented roosting overnight, stopped there during
the 4 autumns. The river has a wide (250-350 m)
sandy channel. It also carries a shallow, narrow,
but meandering stream during autumn. The chan-
nel is lined with tamarack (Tamarix cninensis).
Cranes also used a sandbar at the head of the res-
ervoir, especially in 1987. Conversely, the Rio
Grande exiting Cochiti Reservoir is confined to a
relatively narrow (50-100 m), sometimes braided,
channel for most of its 30 km run to Bernalillo. Tall
cottonwoods line both banks. On the 1984 helicop-
ter flights, 467 cranes were found roosting in the
wider sections of the Rio Grande.

A minimum of 2,200 cranes roosted on the Santa
Fe River portion of Cochiti Reservoir during 4 au-
tumns. The peak count there was 600 sandhill
cranes on 27 October 1987. This roost was not regu-
larly censused during the study. We also counted
158 cranes roosting on mesas between Cochiti and
Jemez reservoirs during the 1984 helicopter sur-
veys. It was not possible to regularly count cranes
roosting on mesas during the remainder of the
study, but on several mornings we counted cranes
flying over Jemez Dam that had roosted on mesas
to the north; i.e., 130 sandhill cranes on 10 Novem-
ber 1986.

On 4 November 1987, 275 sandhill cranes were
found roosting in the Rio Grande within the city
of Albuquerque. This river section was not a part

of the study area and was not regularly monitored.
The river channel south of Bernalillo is broad (>200
m) and the gallery forest of cottonwoods provides
some protection from the noise and human activ-
ity of Albuquerque and nearby communities.

A major portion of the sandhill cranes counted
each autumn roosted overnight in the study area.
In 1984, 27% of the 17 thousand cranes counted
were documented in overnight roosts. Moreover,
53% of the cranes counted passed White Rock af-
ter 1530 MST in 1984, and most probably stopped
in the southern roosts.

The 1985 crane count was incomplete. During
the final two years of the study, when coverage
was most complete, 59% (1986) and 46% (1987) of
the cranes counted stopped overnight within the
study area.

Weather influences crane decisions of whether
to complete this 345 km journey in 1 or 2 days. On
49 days, I recorded crane flights of more than 100
birds; 32 days with flights of more than 500 cranes
and a summary of weather conditions on those
dates are in Table 1. A series of stepwise regres-
sions were run at 4 levels of migration intensity uti-
lizing direct counts and the stopover/overflight
ratio (Table 2). Frontal position (approaching or
past) contributed to 11 of 12 models and was larg-
est in 10 models. It was most important for flights
of >1,000 cranes where the majority overflew the
study area (1> = 40.3) and for the stopover/over-
flight ratio (r* = 64.4) on flights of >1,000 cranes. In
the model for a >2,000 crane stopover in the study
area, winds at 1400h and afternoon sunshine had
a combined r? of 51% while for a >2,000 crane over-
flight, morning winds contributed an r* of 56.6%
to the model.

Reverse migration was documented during the
autumns of 1986 and 1987. During the week of 27-

~ 31 October 1986, 497 sandhill cranes were counted

migrating northward over White Rock. A flock of
29 cranes flew northward over White Rock on 29
October 1987, and 145 northbound cranes were ob-
served at Bernalillo and Albuquerque between 28
October and 15 November 1987.

Spring Migration — A total of 25,890 sandhill
cranes and 14 whooping cranes were counted in
the spring of 1985. Cranes were first observed mi-
grating northward over the study area on 7 Feb-
ruary 1985 (Fig 8). The major movement of cranes
occurred between 20 and 25 February. During 5 of
6 days, southerly winds dominated and 18,489
cranes were counted (3,698/day). Mean wind
speed and direction at 1100h at Albuquerque for
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those 5 days was 5 m/s at 202°. The flow of cranes
ceased only on 23 February when 10-15 cm of snow
fell during the passage of a cold front.

Although spring migrants were counted only 1
season, the 1985 migration was apparently similar
to previous spring flights for this population. In
1977, 22,263 sandhill cranes were counted passing
White Rock with a peak flight of 4,215 on 3 March
(Travis, J. R. 1977. Sandhill crane migration watch,
Los Alamos, NM 1974-77. Typescript). Massive de-
partures of cranes from the wintering grounds
typically occur in this population (R. Drewien pers.
comm.).

Most spring migrants were propelled by favor-
able southerly winds to Colorado in 1 day. For ex-
ample, on 20 February 1985, several thousand san-
dhill cranes left Bosque del Apache NWR at 0930h.
Four thousand cranes were counted over White
Rock between 1200h and 1400h and many cranes
were seen entering the San Luis Valley at 1700h
that evening (M. Nail pers. comm.).

Pre-frontal winds, though favorable to north-
ward migration, do push the cranes toward inclem-
ent weather. On several occasions in the spring of
1985, I watched crane flocks skirting or flying
through snow squalls. On the morning of 8 Feb-
ruary 1980, 340 sandhill cranes were counted re-
treating southward near White Rock after an all-
night snowstorm. Over 1,700 northbound cranes
had been counted the previous afternoon (T. John-
son pers. comm.).

Poor conditions after a storm can also short-stop
cranes on the spring journey. Following the storm
of 23 February 1985, snowcover limited thermals
and winds were low. One hundred fifty sandhill
cranes stopped along the Rio Grande north of
Espanola the afternoon of 24 February and about
500 were seen in the sagebrush uplands west of
Taos (Fig. 1) the next morning, It is likely that many
of the 2,968 cranes counted that day had to stop-
over short of the San Luis Valley that night.

Some use of the Jemez and Cochiti roosts also
occurs in the spring. On a 9 February 1988 helicop-
ter flight, 40 sandhill cranes were observed in the
Jemez roost and 150 more were seen at Cochiti Res-
ervoir. There had been no recent storms, so these
birds had apparently departed the wintering
grounds late in the day and only completed a por-
tion of their journey.

DISCUSSION

Counts — Brown et al. (1987) estimated that there
were between 17,000 and 20,000 greater sandhill

cranes in the Rocky Mountain population between
1982 and 1984. Systematic aerial counts (Benning
& Johnson 1987) in the spring of 1985 in the San
Luis Valley resulted in an estimate of 21,800 birds
(Benning, D. S. 1986. Spring survey, Rocky Moun-
tain population of greater sandhill cranes. U. S.
Fish and Wildlife Service, typescript). The popula-
tion probably declined to about 17,000 by 1987 due
to poor reproduction and higher mortality (W.
Brown pers. comm.). The total of 29,053 I recorded
in the autumn of 1986 exceeds 21,800 by 33% and
17,000 by 71%. The 1987 count of 26,552 exceeds
these population estimates by 22% to 56%.

Prior to late autumn 1986, these differences were
not evident. Since crane numbers were often esti-
mated during peak flights, over-estimation could
have led to the high 1986 total count. My estimates
for 56 flocks at Bernalillo in 1986 were not signifi-
cantly different from the actual numbers (c = .001,
x2 = 38.96) However, these estimates and compara-
tive counts were conducted mostly on flocks con-
taining fewer than 100 cranes. Only 12 of the 56
flocks had more than 100 and only 1 flock had
more than 200 cranes. During some major flights
of 1986, when estimates of 300 to 800 cranes were
made, I (and cooperating counters) could have
been over-impressed by large flocks of cranes, lead-
ing to a systematic over-estimation of crane num-
bers.

To examine this possibility, I separated the
cranes [ actually counted, 13,391, from the total,
leaving 15,662 where some unknown level of esti-
mation error existed. Table 3 presents several po-
tential ranges of estimation error by myself and co-
operators, leading to lower population estimates.
Only at a 50% error level does the total autumn
1986 count fall below 21,800 cranes and only at 75%
error does it approach 17,000. Such error levels
seem excessive, and I believe that more than 22,000
cranes migrated through the study area in 1986.

In 1987 I estimated only as a last resort. I de-
creased the estimation proportion of the total count
from 54% in 1986 to 11% (2,750 cranes) in 1987. |
was also pointedly conservative in my estimates,
counting cranes in groups of 10, 25, and at most
50 when large flocks were overhead. Still there
were considerably more cranes migrating along
this route than are in the Rocky Mountain popu-
lation. Rocky Mountain greater sandhill cranes are
counted in late March when virtually all of them
are in the San Luis Valley (Benning, op. cit.). It is
unlikely that there are 5-10 thousand more cranes
than the official 1982-87 estimates.

Reverse migration could account for a portion
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of the overcount. Nearly 500 sandhill cranes were
counted migrating northward over White Rock
during the autumn of 1986 and 176 northbound
birds were counted, mostly at Bernalillo, in 1987.
Even more cranes may have returned to the San
Luis Valley, to be recounted on their second jour-
ney to New Mexico. However, large northward
movements of cranes were not noted during au-
tumn, and this phenomena at the documented
level cannot account for the large difference be-
tween migration and population estimates.

The most logical reason for the higher counts of
migrants is that lesser sandhill cranes (G. c.
canadensis) are also using this migration corridor.
Estimates of lesser sandhill cranes in the San Luis
Valley in October were 2.8% in 1989 and 2.1% in
1990 (W. Brown, pers. comm.). Two to 3% of my
1986 and 1987 counts of 26,000-29,00C cranes would
only be 500-600 cranes. Therefore, if lesser sandhill
cranes are moving through the San Luis Valley,
they are not staying long enough to be docu-
mented. Further, entry into the San Luis Valley or
the Rio Grande drainage north of the study area
requires an otherwise unnecessary mountain cross-
ing. It seems more likely that lesser sandhill cranes
migrating across the Great Plains turn westward
south of Albuquerque and reach the Middle Rio
Grande Valley without crossing the Sangre de
Cristos, which terminates near Santa Fe (Fig. 1).
The large difference between autumn migration
counts and systematic spring aerial counts cannot
be satisfactorily explained.

The spring 1985 count of 25,890 sandhill cranes
was also 19% higher than the 1985 aerial count.
Many lesser sandhill cranes that winter along the
Rio Grande apparently join in the flight to the San
Luis Valley. Though more lesser sandhill are seen
there in the spring than in the autumn, usually <
10% of the cranes there in March are lessers (W.
Brown pers. comm.). It seems likely, however, that
the lessers do not stopover long in the San Luis
Valley but quickly move on to the Platte River in
Nebraska.

Consistent Use Of Nontraditional Stopovers -
Despite unexplained population differences, the
most important result of this study is the documen-
tation of heavy use of overnight roosts within the
study area. Melvin and Temple (1982) defined such
roosts as nontraditional stopovers. They recog-
nized that favorable roosts were consistently used
each year, although not by all cranes or even the
same cranes each year. They hypothesized that fa-
vorable roosts along migration routes are known

by older cranes and sought out near the end of the
day. :

Cranes often approached the Jemez Roost by
angling across the mesa from the northeast even
before the river was in sight. An even stronger in-
dication of the attraction of this roost to the cranes
was encountered on some evenings with strong
northwest winds. On 10 November 1986, strong
northwest winds helped 2,782 cranes (Fig. 4) over-
fly the study area, although all were blown well to
the east of the Rio Grande. At about lh before sun-
set, crane flocks began to break from the eastern
flight line and angle to the west. Nearly 1,800
cranes entered the Jemez Roost that evening, fly-
ing more than 12 km into a strong northwest
headwind (Fig. 7). On 6 other occasions between
1985 and 1987, smaller numbers of cranes (r = 19-
150) were observed approaching the Jemez Roost
under similar conditions.

Part of the attraction of the Jemez and Cochiti
roosts may be the absence of human activity there.
Public access to Jemez Reservoir is limited to an
observation point near the dam, 3 km from the
roost. A paved road passes about 0.8 km from the
principal roost, while the sparsely inhabited old
pueblo of Santa Ana is 1.2 km upstream. The road
is only lightly traveled. At Cochiti Lake public ac-
cess is also limited to the dam and a paved road;
both are at least 400 m from areas where cranes
have roosted.

Despite the presence of these “popular” roosts,
cranes apparently regularly roost in uplands. One
flock of 110 sandhill cranes and 1 whooping crane
roosted on a mesa 5 km west of Espanola on 7 No-
vember 1984, even though the Rio Grande was
clearly visible to the flying birds. Documented up-
land roosts were generally far (>0.5 km) from trav-
eled roads or occupied houses.

Roosting on the Rio Grande within the Albu-
querque metropolitan area was documented late in
this study. Unconfirmed reports of cranes roosting
in this area had been received previously and late
birds counted as 1 day migrants might well have
roosted south of Bernalillo but north of the winter-
ing grounds. The gallery forest along the river pro-
vides some protection from the noise and human
activity of the city. Both documented roosts were
more than 0.8 km from streets or houses.

Weather and Autumn Crane Migration— An-
other important result of this study was the analy-
sis of the impacts of weather on migration. A com-
bination of factors influence the speed and timing
of crane migration in northcentral New Mexico.
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Season is an important factor; most cranes remain
in Colorado through October even if favorable con-
ditions for migration occur. About 75% of the
cranes migrate after November 1 (Figs. 2-5).
Departure time from the San Luis Valley is also
important, but could not be quantified in this

study. Flocks departing late in the morning would

travel less in a day and therefore be more likely to
stop overnight during the journey. Favorable
morning winds (1 = 56.6) were associated with
large numbers of cranes (>2,000/day) overflying
the study area (Table 2).

Weather impacts migration once the cranes are
underway. Winds and, to a lesser extent, thermal
activity (sunshine) affect the distance cranes travel
after they leave Colorado. Unfavorable southerly
winds generally force cranes to stop overnight in
the study area. Favorable northerly winds push
them over the area in 1 day. The effects of thermal
activity are less apparent, but spiraling, then glid-
ing is an integral part of crane migration (Melvin
& Temple 1982).

Cold fronts are important because they directly
affect wind speed and direction and thermal activ-
ity. Winds ahead of a front blow perpendicular to
it, causing unfavorable southwesterly winds in the
study area. Cranes that leave Colorado ahead of a
front, although they avoid bad weather there, must
fly into headwinds and are forced to stopover 1
night enroute. Birds that wait until after a front
passes ride northwesterly tailwinds to the winter-
ing grounds in 1 day, even though these winds
push them well to the east of the direct line route
over the study area (Fig. 7).

Reverse Migration - Autumn — On the evening
of 25 October 1986, an estimated 3,600 sandhill
cranes (Fig. 4) flew over the study area and arrived
on the wintering grounds. That evening and the
following day, a Sunday, were part of the first le-
gal sandhill crane hunt in the Middle Rio Grande
Valley in 70 years. About 300 hunters were licensed
for that portion of the hunt and many were afield
that weekend. During the following week, 497 san-
dhill cranes were counted migrating northward
over White Rock. It is likely that, having flown this
- far north, these cranes were returning to the San
Luis Valley. It would seem that a major distur-
bance, probably the hunt, caused the cranes to re-
turn to Colorado. This caused these cranes to make
3 autumn trips instead of the usual.

The experimental crane hunt continued in Oc-
tober 1987, but there was no regular observer at
White Rock. A flock of 31 cranes flew northward

over White Rock on 29 October, and 145 north-
bound cranes were observed at Bernalillo or Albu-
querque between 28 October and 15 November.
Some local movement of wintering birds may have
been involved, but these limited observations in-
dicate that reverse migration continued to occur in
1987.

RECOMMENDATIONS

Melvin and Temple (1982) discouraged the ac-
quisition and management of migration stopover
refuges because the distances cranes travel in a day
can vary greatly. Although not as important as tra-
ditional stopovers, consistently used overnight
roosts such as the Jemez River should be protected
and managed to benefit migrant cranes. The pres-
ence of the foster flock of whooping cranes at this
and other roosts in northcentral New Mexico
heightens the importance of these areas.

Most overnight roosting areas documented
herein are on Indian reservations and are relatively
isolated from human disturbance. However, the
growing population of Albuquerque places greater
economic incentives on these pueblos to provide a
variety of recreational opportunities. Illegal crane
hunting was observed on several reservations dur-
ing this study. Education and better law enforce-
ment are needed to curb this activity. It is impor-
tant that state and federal agencies work with tribal
officials so that these stopover roosts will continue
to be available to migrant cranes.

Although these roosts are on Indian lands, wa-
ter management is the responsibility of the U. S.
Army Corps of Engineers (COE). Both the Jemez
and Cochiti roosts are within the floodpools of
COE reservoirs and water management can di-
rectly affect their quality. Consideration of crane
roosting habitat should be a part of all water man-
agement decisions made by COE and the New
Mexico State Engineer.

This study has documented the importance of
consistently-used overnight roosts to this popula-
tion. Similar use of certain stopover sites by Rocky
Mountain cranes between the San Luis Valley and
the summering areas has also been found (H.
Heusser & R. Drewien pers. comm.). Important
stopover roosts on the migration routes of other
sandhill and whooping crane populations should
also be located. Lingle (1987) contended that suit- -
able nontraditional stopover roosts might be a lim-
iting factor on the Wood Buffalo-Aransas whoop-
ing crane population. The results of this study are
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most applicable to those crane populations that
migrate short distances (<500 km) between tradi-
tional stopovers and wintering or summering ar-
eas. As the distance migrated increases, cranes can
be expected to spread out and be less likely to con-
centrate at particular intermediate stopovers. The
use of known overnight stopover roosts by migrat-
ing cranes should be included in the management
decisions at those sites on public lands. Coopera-
tive agreements should be pursued at sites on pri-
vate land.
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Figure 1. The migration route of greater sandhill and whooping cranes through northcentral New Mexico. Numbers indicate km
from Monte Vista NWR, Colorado.
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STATUS, PRODUCTION AND MIGRATION
OF GREATER SANDHILL CRANES ON AGASSIZ
NATIONAL WILDLIFE REFUGE, MINNESOTA

JON J. JEFF) DIMATTEO, Department of Biological Sciences,
School of Graduate and Continuing Studies, St. Cloud State University,
St. Cloud, MN 56301

Abstract: Greater sandhill cranes (Grus canadensis tabida) nesting at Agassiz National Wildlife Refuge
(NWR) in northwestern Minnesota were studied from 20 April 1984 to 10 December 1985. Local birds were
monitored to determine population size and age structure, reproductive success, and migration routes and
wintering grounds. Forty-two pairs were identified. Thirty-four were breeding pairs and 3 were subadult
(nonbreeding) pairs. Twenty nests were found; pairs at 13 of these hatched at least 1 young. Forty-three
pairs hatched a minimum of 62 young, and 28 pairs fledged 42 of 47 young. Fifteen birds were color-
marked, 8 of which were radio-tagged and followed through parts of their migration. Unlike cranes nest-
ing in eastcentral Minnesota, these birds entered the Central Flyway. One bird was traced to east Texas

wintering grounds.

Proc. 1988 N. Am. Crane Workshop

Once found throughout Minnesota, exclusive of
the northeast (Johnson 1976a), greater sandhill
cranes presently exist as 2 separate breeding popu-
lations within the state, one in the northwest, the
other in eastcentral Minnesota. Both populations
have expanded in recent years and the separation
between them has become less distinct. Migrating
cranes are also seen in Minnesota at traditional
migration staging areas in northwestern and
westcentral parts of the state.

A history of nesting sandhill cranes in Minne-
sota has been provided by Johnson (1976a), and
accounts of their status and distribution have been
given by Johnson (1976a), Grewe (1977), D.
Murphy (Prelim. Rept. Sandhill Cranes in north-
western Minn., St. Cloud State Univ., St. Cloud,
Minn,, 1978), and C.L. Henderson (Minn. Sandhill
Crane Rept., Minn. Dept. Nat. Resour., St. Paul,
1979). Most recently, the eastcentral population has
been estimated at 87-109 pairs, and the northwest
population at 760-1160 pairs (M. C. Tacha & T. C.
Tacha, Status and Distribution of Sandhill Cranes
in Minn., Minn. Dept. Nat. Resour., St. Paul, 1985).

Data on the ecology of summering cranes in
Minnesota are limited. Johnson (1976b) studied the
biology of nesting cranes in the eastcentral popu-
lation. Crete & Toepfer (1978) determined the mi-
gration route and wintering grounds of this popu-
lation, demonstrating their affiliation with the east-

ern (Great Lakes) population of greater sandhill
cranes.

The affiliation of the northwest population has
been less certain. The close proximity of the 2
populations could suggest that these birds are also
a part of the eastern population, as has generally
been assumed. This idea was supported by the
sighting of 2 color-marked birds in Manitoba, and
another in western Minnesota, that had previously
been marked on Florida wintering grounds
(Nesbitt & Williams 1979).

Conversely, there has been evidence to suggest
that these birds are more accurately associated with
the mid-continent population of sandhill cranes
(includes G. c. rowani and G. c. canadensis). When
tabida was first identified on east Texas wintering
grounds, it was suggested that they may have
come from southeastern Manitoba and northern
Minnesota (Lewis 1974). Melvin & Temple (1980)
later demonstrated that sandhill cranes from the
Interlake Region of Manitoba do, in fact, migrate
through the Central Flyway to winter along the
Texas coast. However, the subspecific designation
of those birds is not certain (Lewis 1977). The pres-
ence of the Canadian subspecies (G. c. rowani) in
migrant flocks in Kittson County, Minnesota (John-
son & Stewart 1973), led Johnson (1976a) to sug-
gest that local cranes in northwestern Minnesota
would be unlikely to separate from migrant flocks

'Present address: Minnesota Department of Natural Resources, Wetland Wildlife Populations and Research Group, Bemidji, MN

56601
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to travel in a different direction. The major fall stag-
ing area for cranes from eastcentral Minnesota is
Crex Meadows State Wildlife Management Area in
Burnett County, Wisconsin (Crete & Grewe 1982),
but peak fall numbers there do not account for the
much higher number seen in northwestern Minne-
sota. In addition, there are no crane migration
records that would link the northwest and east-
central populations.

This study was initiated to provide information
on the breeding biology of cranes in the northwest
Minnesota population, and to identify the migra-
tion routes, stopover areas, staging grounds, and
wintering grounds of this population. The study
was done in partial fulfillment of the requirements
for the degree of Master of Arts at St. Cloud State
University.

Work on this study was done at Agassiz NWR,
under a cooperative agreement (USDI No. 14-16-
0003-84-926) with the U. S. Fish and Wildlife Ser-
vice (USFWS) that provided refuge housing, office
space, use of a refuge vehicle and some field as-
sistance. St. Cloud State University (SCSU) Depart-
ment of Biological Sciences provided miscellaneous
field and laboratory equipment. Cedar Creek
Bioelectronics Laboratory donated radio transmit-
ters. The discovery of a dead color-marked bird on
a crane wintering area was reported by T. Moran
of Houston, Texas. Texas Parks and Wildlife De-
partment flew an aerial telemetry search of crane
wintering areas. Partial funding was provided by
SCSU, SCSU Alumni Association, SCSU Founda-
tion, Friends of Belwin, Minnesota Zoological So-
ciety, and International Wild Waterfowl Associa-
tion. This manuscript was improved by the criti-
cal review of earlier drafts by R. T. Eberhardt, A.
K. George, A. H. Grewe, Jr., B. K. Seefeldt, C. W.
Seefeldt, Jr., and the workshop editors.

STUDY AREA

Agassiz NWR encompasses 24,868 ha of eastern
Marshall County in the extreme northwestern cor-
ner of Minnesota. The refuge is situated in a rela-
tively narrow aspen parkland transition zone, be-
tween prairie to the west and forest to the east.
Located on the bed of a former bay of glacial Lake
Agassiz, the terrain is extremely flat, varying only
20-40 em/km. Originally the area contained prai-
rie and marshes with scattered aspen (Populus spp.)
islands, but massive drainage efforts in the early
1900s converted much of the land to agricultural
purposes. By the early 1930s, high drainage costs,
combined with poor economic conditions, threat-
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ened the financial stability of Marshall County,
allowing for governmental purchase of lands and
eventual establishment of the refuge.

Marshes have been restored on the refuge
through the construction of numerous dikes and
water control structures. Approximately 2/3 of the
refuge is now wetlands. Remaining cover types
include a mix of grassland, brushland, woodlots,
and a small amount of cropland. The refuge is
bordered by extensive small grain farms, with the
exception of adjacent State Wildlife Management
Areas on the southern and southeastern bound-
aries. The primary objective of Agassiz NWR is
waterfow] production and maintenance.

From the establishment of the refuge in 1937 and
throughout the 1940s and 1950s, cranes were only
known as spring and fall migrants. During the
1960s, cranes began to appear as rare to uncommon
summer residents, but evidence of production was
not detected until 1970 when 1 flightless young
was observed. There was a slow increase in the
number of local birds through the 1970s, reaching
an estimated 6 breeding pairs in 1979. The first
documented nest record was in 1980. That year
also marked the beginning of a relatively rapid
year-to-year increase in the number of summer
residents. By 1983 an estimated 25 breeding pairs
occurred on the refuge.

The increase in summer residents coincided
with an increase in the use of Agassiz NWR by
migrating cranes. Prior to 1959, peak numbers of
fall migrants were generally 200 or less. From 1959
through the late 1970s the number varied up to
1000 birds per year. In recent years up to 2000
cranes have used Agassiz NWR in the fall. Peak
numbers of spring migrants are considerably less.

MATERIALS AND METHODS

Local cranes were studied from 20 April 1984 to
10 December 1985. Territorial pairs were located by
random auditory censusing during daily peak vo-
calization periods, and by visual surveys of likely
feeding and loafing areas. In addition to listening
for spontaneous crane calls, responses were elicited
by broadcasting tape recorded crane vocalizations
(Bennett 1978). Birds exhibiting nesting behavior
were considered breeding pairs, including pairs in
which only a single bird was seen on the territory
during the nesting period, pairs for which a nest
was found, and pairs later observed with young.
Pairs that occupied and defended a territory, but
failed to initiate nesting, were considered subadult
pairs.
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Nest locations were determined by triangulation
of unison calls, by visual observation of
nonincubating birds returning to nest sites, and by
searching areas known to have contained nests in
previous years. Actual nest sites were found on
foot or, in a few cases, with the use of an airboat.
To avoid nest abandonment, only nest measure-
ments, water depth, and egg dimensions were re-
corded during initial visits. After hatching, nests
were revisited to determine success, to collect shell
fragments, and to record information on surround-
ing vegetation and habitat types.

Pairs were periodically monitored for any indi-
cations of nesting attempts and subsequent pro-
duction of young. Territories thought to contain
young were searched on foot once the young were
large enough to hold leg bands. As these birds had
been included in the management plan for the east-
ern population (Coord. Comm. E. Sandhill Cranes,
Manage. Plan E. Pop. Greater Sandhill Cranes,
1982), color marking per the protocol proposed by
the Coordinating Committee for Eastern Sandhill
Cranes (D. L. Shroufe, Chairman, A Proposed
Color Marking Protocol for the East. Population of
Greater Sandhill Cranes, Coord. Comm. East. San-
dhill Cranes, 1984) was employed. In 1984 birds
were marked with a 5 X 15 cm green vinyl leg
streamer with a white alpha-numeric code. The
streamer was attached with a split ring to a No. 9
USFWS locking leg band. Bands were placed above
the tarsal joint. In 1985 leg streamers were comple-
mented with more durable 50 mm tall green plas-
tic leg bands, inscribed with the same alpha-nu-
meric code, and attached above the tarsal joint of
the other leg. Above each of these bands was
placed a 20 mm tall plastic band of 1 of 7 colors.
The color combination of the 2 short bands was
coded to correspond to the alpha-numeric code on
the tall band and streamer.

Selected birds were fitted with single pulse ra-
dio transmitters in the 164 Mhz frequency range.
Selection was based on spacial distribution of a
limited number of transmitters within the refuge.
Transmitters used in 1984 were powered by
lithium organic batteries, averaged 124 gm, and
were attached in a backpack fashion similar to that
described by Crete & Toepfer (1978). Two types of
leg band transmitters were used in 1985, battery-
powered transmitters averaging 46 gm, and solar-
powered units with nickel cadmium battery
backup, averaging 31 gm. Transmitters were at-
tached to the tall plastic leg bands. Solar-powered
transmitters had a shorter range than battery-pow-
ered units, but did function overnight and through
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extended periods of overcast weather. Moreover,
they had considerably longer life expectancy than
the 240 days of the battery-powered transmitters.
Radio transmitters and other telemetry compo-
nents were obtained from Cedar Creek
Bioelectronics Laboratory (Univ. Minn., Bethel, MN
55005).

Radio-tagged birds were monitored on the
breeding grounds with standard telemetry triangu-
lation techniques, using a receiver and hand held
yagi antenna. Cranes leaving on their southerly
migration were followed with an antenna-and-re-
ceiver-equipped private vehicle. A maximum
(peak) signal antenna was used to track birds while
they flew, and a null peak antenna system was
used to locate and monitor birds after they landed.
Flocks containing radio-tagged birds were kept in
sight for much of the time while they flew, and
locations were plotted on maps. When out of sight,
locations were estimated from signal strength and
direction.

RESULTS AND DISCUSSION

Breeding pairs began to return to Agassiz NWR
by late March of both years, with most pairs on
their territories by the first week of April. Forty-
two territorial pairs were identified at Agassiz
NWR (Fig. 1). At least 34 were breeding pairs and
3 were subadult pairs. The status of the remaining
5 pairs was uncertain. An additional 48 pairs, of
which 27 were known to be breeding pairs, were
located on adjacent and nearby state and private
lands (Fig. 2).

Shortly after the return of breeding adults, small
flocks of migrating cranes were seen, mostly
around refuge agricultural units and in croplands
off the western boundary of the refuge. Spring
migrants peaked at about 200 birds in mid- to late
April of each year.

Small groups of nonbreeders were occasionally
seen into early May, but by mid-incubation only
territorial pairs remained on the refuge. Other than
rare, short appearances during the nesting season,
groups of nonbreeding cranes were not seen on the
refuge again until late summer after the young had
fledged. It is not certain where these nonbreeding
birds spend their summer, but several flocks of 20-
50 birds were observed in croplands near the ref-
uge in eastern Marshall and northwestern Beltrami
counties. :

Incubation began in mid-April and peaked by
the end of April. Late nesting and renesting at-
tempts began as late as early June. Approximately
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10-16 days elapsed between nest failures and ini-
tiation of second attempts. Eight nests were found
on the refuge in 1984 and 12 in 1985. Pairs at 9 nests
were successful in hatching 2 young, 4 hatched 1
young, and 7 failed to produce any. The majority
of clutches hatched by the end of May, but some
late nests were still being incubated in early July.
Of the 7 initial nest attempts that failed, 3 were
abandoned before eggs had been laid, 2 were aban-
doned with eggs, 1 was destroyed, and 1 contained
infertile eggs. At least 2 of these pairs successfully
renested and produced young.

Sixty-two flightless young, and 47 fledged
young, were observed on the refuge during 1984-
85. Six breeding pairs failed to hatch any young,
and 3 pairs that successfully nested failed to fledge
any young. Hatching and fledging success were
determined for 47 pairs that nested on, or near, the
refuge (Table 1). Cranes at Agassiz NWR com-
monly fledge 2 young. Of 25 pairs known to have
fledged young during this study, 17 fledged 2 off-
spring,.

Fifteen flightless young were marked during
this study. In 1984, 6 birds were color-marked with
leg streamers, 3 of which were also fitted with
backpack radio transmitters. One radio was re-
moved prior to migration because the harness had
been set too tight. The next year, 9 cranes were
marked with a combination of the streamers and
colored leg bands. Five of those were equipped
with leg band transmitters.

Fall migrants began to arrive at Agassiz NWR
in mid-August, reaching a peak of up to 2,000 by
late September or early October. Local cranes var-
ied in their reactions to the influx of migrants. Pairs
on the perimeter of the refuge abandoned their
territories and joined with migrant flocks as soon
as they arrived. Pairs in the interior of the refuge
remained on their territories longer and mixed
with migrants gradually. Some interior pairs left
their territories to feed with migrants during the
day, but continued using territorial roosts for sev-
eral nights before completely abandoning their ter-
ritories. Other interior pairs began roosting with
migrants at night, while returning to their territo-
ries to feed during the day. In some cases, local
pairs did not mix with migrants prior to their own
migration. One pair defended its territory up to,
and including, the day it left.

On 22 October 1984, 2 local family groups, in-
cluding 1 radio-tagged and 2 color-marked birds,
left Agassiz NWR on their migration southward
(Fig. 3). The first day, they flew 210 km {0 a stag-
ing area near Rothsay, Wilkin County, Minnesota.
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They remained there for 5 days in the company of
over 800 other cranes. On the morning of 28 Octo-
ber, the radioed bird and its family left Rothsay
with several hundred other cranes and flew 130 km
southwesterly before stopping for the night near
Crandall, Clark County, South Dakota. The follow-
ing day (29 October), they continued for 120 km,
making an overnight stop near Miller, Hand
County, South Dakota. The next day (30 October),
the cranes were followed 400 km farther south-
ward. Fifteen minutes after sunset, and after 10
hours of continuous flight, the birds were still fly-
ing high while passing over the Platte River near
Gothenburg, Dawson County, Nebraska. Radio
contact was lost at that point because of equipment
failure. Areas to the south of the last radio contact
were searched the next morning (31 October), as
well as the Platte River between Hershey and
Grand Island, Nebraska, but radio contact was not
reestablished. It is likely that the birds continued
for some distance before landing the previous
evening,

The radio-tagged crane from the family moni-
tored in the fall of 1984 was seen at a Platte River
staging area during the return migration the fol-
lowing spring. On 27 March 1985, the bird was
seen with other cranes in a field near Wood River,
Hall County, Nebraska (T. C. Tacha pers. comm.),
and the following day (28 March) radio contact was
established while the bird roosted in the Platte
River (Fig. 3). Subsequent efforts to locate the bird
after it returned to northwestern Minnesota were
unsuccessful.

A family group with 2 radio-tagged siblings was
followed southward from Agassiz NWR in the fall
of 1985 (Fig. 3). On 14 October, the birds left, with
another family group, and flew 37 km from the
refuge, where they spent the night roosting in a
wet drainage ditch. The following morning (15
October) they traveled another 92 km southward
and merged with over 1000 other cranes staging
near Ada, Norman County, Minnesota. They re-
mained there for 9 days, during which time (19
October) another radio-tagged crane from Agassiz
NWR arrived. On 24 October, the family with the
radio-tagged siblings left Ada in the company of
19 other cranes and flew southeasterly, bypassing
the point where the birds had flown into South
Dakota the previous year. Covering 378 km in 8.5
hours, the birds landed 2 hours after dark in the
southwestern corner of Minnesota near Windom,
Cottonwood County. The following day (25 Octo-
ber), they backtracked 172 km northward to near
Morris, Stevens County. The cranes headed south-
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westerly the next morning (26 October). Vehicle
delays, caused by road construction while still in
Minnesota, allowed the birds to gain an insur-
mountable lead on the tracking vehicle. After 8
hours, covering 455 km across southwestern Min-
nesota, southeastern South Dakota, and central
Nebraska, the signal was lost at sunset near Albion,
Boone County, Nebraska. The next day (27 Octo-
ber), a ground search of the birds’ expected path
through central Nebraska and Kansas failed to re-
establish radio contact. A quick return to Ada,
Minnesota to locate the third radioed crane that
had been there, was also unsuccessful.

Eleven days after radio contact was lost in Ne-
braska (6 November), 1 of the radio-tagged siblings
was found dead at Katy, Fort Bend County, Texas.

- A subsequent (18-26 November) ground search of
crane wintering areas in portions of Fort Bend,
Waller, Austin, and Wharton counties, Texas, as
well as the Texas coast from Galveston to Corpus
Christi, failed to locate any radio-tagged or color-
marked cranes from Agassiz NWR (Fig. 4).

On 9-10 December 1985, Texas Parks and Wild-
life Department Wildlife Biologists searched for
radio-tagged cranes while conducting the Mid-
coast portion of the December Goose Survey (R. R.
George, Tex. Parks Wildl. Dept., Austin, pers.
comm.). Two observers were in the aircraft, each
continually monitoring separate receivers. Unfor-
tunately, the aircraft mounted antennae were not
properly tuned for the frequency of the transmit-
ters, and continued overcast weather resulted in
unreliable reception conditions. In spite of this,
both observers believed they heard brief, faint sig-
nals from separate birds in the area of Louise and
Ganado, approximately 95 km from where the
dead bird was found and 50 km from the nearest
area ground searched in November (Fig. 4). These
reports could not be confirmed.

Because of the results of the 1984 field season,
the birds counted at Rothsay, Minnesota were not
included in the 1984 Eastern Greater Sandhill
Crane Census (L. E. Schumann, U.S. Fish Wildl.
Serv., East Lansing, Mich., pers. comm.). The
sample of marked birds in this study was small,
but when combined with existing evidence, and
lacking stronger evidence to the contrary, it would
seem that nesting cranes in northwestern Minne-
sota should more appropriately be considered as-
sociated with the mid-continent population of
sandhill cranes than with the eastern population of
greater sandhill cranes. Four separate populations
of greater sandhill cranes are currently recognized
(Lewis 1977): Eastern, Rocky Mountain, Colorado
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River Valley, and Central Valley. Birds from south-
ern Manitoba and northwestern Minnesota are
now considered part of the eastern population, but
as new information accumulates, it may be advis-
able to recognize a fifth distinct population of mid-
continent greater sandhill cranes. '
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Table 1. Hatching and fledging success of greater sandhill cranes nesting on Agassiz NWR and adjacent areas of
eastern Marshall and northwestern Beltrami counties, Minnesota, 1984-85.

Year Location No. No. No. No. No. %
pairs  hatched fledged hatched/ fledged/ fledged
pair pair
1984 On refuge 18 28 25 1.6 14 89.3
Off refuge 8 11 11 14 14 100.0
1985 On refuge 16 19 17 1.2 1.1 89.5
Off refuge 5 7 7 14 14 100.0
Total ~ On refuge 34 47 42 14 12 89.4
Off refuge 13 18 18 14 14 100.0
Combined 47 65 60 14 13 92.3

SANDHVIALL CRANE PAIR TERRITORY

WETLAND

Figure 1. Distribution of sandhill crane pair territories on Agassiz NWR, 1984-85.
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SURVIVAL OF JUVENILE GREATER SANDHILL
CRANES AT MALHEUR NATIONAL WILDLIFE
REFUGE, OREGON

CARROLL D. LITTLEFIELD, Malheur Field Station, HC 72 Box 260,
Princeton, Oregon 97721
SUSAN M. LINDSTEDT, 1900 East N Avenue, La Grande, Oregon 97850

Abstract: Greater sandhill crane (Grus canadensis tabida) recruitment rates in southeast Oregon have
generally been low since the mid-1970s. To identify causative factors for low chick survival, transmitters
were placed on 21 flightless young in 1983 and 18 in 1984. Of the chicks monitored in 1983, contact was
lost with 4, 13 were lost to predators, 1 died of parasitic pneumonia,1 drowned and 2 fledged. In 1984, 8
chicks were monitored, 4 were lost to predators, 1 drowned, and 3 died from unknown causes. Of 10 trans-
mitters which malfunctioned, 8 were on chicks known to have died. Predation was determined to be the

major mortality factor on Malheur NWR, with coyotes (Canis latrans) being the most serious predator.

Proc. 1988 N. Am Crane Workshop

This 2-year study was initiated in May 1983 to
identify the factors causing high mortality rates of
unfledged greater sandhill cranes on Malheur Na-
tional Wildlife Refuge (NWR), Harney County, Or-
egon. Recruitment rates in southeast Oregon have
been low since the mid-1970s, resulting in a decline
in the number of nesting pairs on the refuge
(Littlefield & Thompson 1987). This was the first
attempt to monitor cranes from shortly after hatch-
ing until individuals either died or fledged.

The study was a cooperative effort between
Oregon Department of Fish and Wildlife and the
U.S. Fish and Wildlife Service. Numerous employ-
ees from these two organizations helped organize
and participated in the study. In particular, we
would like to thank Gerald Farstvedt and James
Lemos (ODFW) who spent considerable time and
effort in obtaining funds and transmitters, and who
also helped in the field. U.S. Fish and Wildlife Ser-
vice personnel involved in the study included Jon
Anderson, Brad Ehlers, Ellen Kelley, Gary Ivey,
David Paullin and William and Marcia Radke. Also
involved were several people from Malheur Field
Station. Most important were Gaylin and Roland
Holloway who helped capture and monitor chicks.
Without the help and support of these people, the
study would not have been possible.
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STUDY AREA

Malheur NWR is located in the northestern por-
tion of the Great Basin at a relatively high eleva-
tion (1240 m). Precipitation occurs mainly from
November through January, but May and June
have greater monthly totals. Summers are gener-
ally dry with maximum temperatures seldom ex-
ceeding 35°C, while winters are cold with below
0° C temperatures for several weeks in most years.
For a description of the refuge see Littlefield (1976)
and Littlefield and Thompson (1987).

MATERIALS AND METHODS

Greater sandhill crane chicks younger than 30
days were fitted with hermetically sealed Telem-
etry Systems, Inc. CRZ-N transmitters. Transmit-
ters (164 MHz) were placed around the neck with
a 0.63 cm wide elastic collar. Elastic collars had a
3:1 stretch ratio. Transmitters were painted to
match crane chick plumage; the white elastic was
dyed in very strong hot tea mixed with 3 table-
spoons of instant coffee granules. when elastic re-
sembled the color of young cranes it was removed
from the solution, dried, and attached to the trans-
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mitters with super glue.

Upon equipping a chick, a small amount of su-
per glue was placed on each side of the transmit-
ter and attached to the down feathers on the lower
neck. This prevented the transmitter from sliding
to the neck’s ventral surface until chicks had at-
tained sufficient height to avoid impediment of
movements. Usually within 1 week transmitters
had shifted to the ventral neck region. Transmit-
ter package weight was about 6g. After 30 days, or
when chicks had attained sufficient height, a Te-
lemetry Systems, Inc. RS50-2TM-3X-S (45-65 g)
solar-powered transmitter attached to a plastic leg
band (Insulfab Plastics, Inc.) was placed above the
tibial-tarsal joint. Transmitter attachment was iden-
tical to that described by Melvin et al. (1983)

Nests were found between 15 April and 20 May
1983, and 21 April and 14 June 1984. Nests were
examined at the expected time of hatching, and if
chicks were present, transmitters were attached.
Older chicks were equipped after being found from
an auto or by searching on foot. Ground searching
was conducted when a crane pair performed
“broody” behavior.

Chick monitoring was accomplished from an
auto or on foot, using a Yagi hand-held antenna
and Telonics TR-1 receiver. Chicks were monitored
every 1 to 3 days in 1983 and 1 to 5 days in 1984.
Transmitters were equipped with mortality sensors
and when signals became constant, a ground
search was initiated to find the chick, chick re-
mains, or transmitter. In 1984, considerable time
and effort were spent searching for 10 chicks after
their transmitters malfunctioned. Dead chicks
which were recovered were sent to the National
Wildlife Health Laboratory (NWHL), Madison,
Wisconsin for necropsy.

Transmitters were placed on 21 chicks beteen 24
May and 8 August 1983, and 18 chicks between 14
May and 27 June 1984. Most chicks were equipped
shortly after hatching but 10 of 39 were not
equipped until they were 14 days or older.

RESULTS

Transmitter-equipped Sandhill Crane
Chicks-1983

Twenty-one greater sandhill crane chicks were
equipped in 1983 (Table 1). Unfortunately, trans-
mitters were not obtained until 21 May, 1 week
after the hatching peak. Contact was lost with 4
chicks, 13 were known lost to predators, 1 died of
parasitic pneumonia, 1 drowned and 2 fledged.
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Two chicks with which contact was lost (chicks 153
and 173) were known to have died before fledging.
Therefore, total mortality of chicks was 89.5%.
Mammalian predators accounted for 64.7% of the
17 chicks, while great horned owls (Bubo
virginianus) were suspected of taking at least 2
(10.8%). Thirteen chicks were equipped within 4
days after hatching. Two chicks were captured
within 1 week of fledging, while 6 were tagged
when 14 to 30 days old. The average survival pe-
riod for the 13 chicks instrumented shortly after
hatching was 19.3 days (r=1-54). Five chicks cap-
tured when 14 to 56 days old survived an average
of 15.8 days (r=5-30). One chick equipped on 8
August fledged 12 August. The history of each
1983 transmitter-equipped chick is presented in
Appendix A.

Transmitter-equipped Greater
Sandhill Cranes-1984

Eighteen unfledged crane chicks were transmit-
ter-equipped in 1984 (Table 2). Transmitters arrived
in ample time for the hatching, but many nests
which were being monitored were destroyed by
predators. Additional problems developed in 1984;
10 transmitters malfunctioned shortly after being
placed on chicks, and the transmission range was
usually between 10 and 15 m in 1984, compared to
220 and 440 m in 1983. These problems resulted in
repeated disturbance of family groups and often
delayed periods between monitoring. Fates of 8
chicks were determined. Four were lost to coyotes,
1 drowned, and 3 died from unknown causes. Of
the 10 transmitters which malfunctioned, 8 chicks
were known to have died. Therefore, total mortal-
ity was at least 88.9%.

Twelve chicks were equipped within 4 days af-
ter hatching, while 3 were 1 week old, 1 ca. 2 weeks
old, and 2 ca. 4 weeks old. Recently hatched chicks
survived an average of 8.8 days (r=1-14). Chicks
which were ca. 7 days old survived 8 days (r=2-14
days), and the 2 which were ca. 4 weeks survived
7.5 days (r=2-12). No equipped chicks were known
to have fledged. The history of the 18 chicks is
presented in Appendix A.

DISCUSSION AND CONCLUSION

Although transmitter malfunctions in 1984 re-
sulted in only a few chicks being monitored for
their entire lives, the study was successful in de-
termining major factors involved in chick mortal-

ity.
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From information collected in 1983, and limited
information in 1984, predation was determined to
be the major chick mortality factor. Of 25 chicks
whose fates wsre determined, 68.0% were lost to
predators. Predation was particularly high for
chicks less than 4 weeks old. So few chicks sur-
vived past their first 4 weeks, it was impossible to
ascertain if other potential mortality factors, such
as early meadow mowing, disease, starvation, ac-
cidents or brood strife were contributing to chick
losses.

Coyotes were suspected in most predation
losses, destroying 13 chicks (52.0%), 9 of the 17
chicks in 1983 and 4 of 8 in 1984. Great horned owls
are abundant on Malheur NWR, and were known
to have preyed on 2 young cranes and possibly
another. A raccoon (Procyon lotor) was implicated
in 1 loss, although raccoons are common on the
refuge and in some years may contribute signifi-
cantly to crane chick mortality.

Since studies were initiated on the refuge in
1966, 2 instances of predation by mink (Mustela
vison) were detected. Presently, minks are uncom-
mon on Malheur and it is doubtful the species has
contributed to many losses. Golden eagles (Aguila
chrysaetos) have killed and consumed at least 3
adult sandhill cranes in recent years, and certainly
the species has the potential for capturing young
cranes. During this study no chicks were known
lost to eagles.

One chick has provided information on a mor-
tality factor which could be prevalent in the local
crane population and perhaps other populations as
well. Gapeworms (Syngamus spp.) were first re-
ported from sandhill cranes in Florida (Forrester et
al. 1974), but were found in small numbers. The
death of Chick 43 was the first record we are aware
of for a sandhill crane death resulting from an in-
festation of gapeworms.

Since 1966, many chicks have been heard mak-
ing “gurgling” noises (Littlefield pers. observ.). It
was assumed respiratory “gurgling” was because
of Aspergillus fumigatus, which had previously
been reported from cranes on Malheur NWR in the
early 1960s (E. Boeker unpubl. ms.). However,
symptoms for aspergillosis are not accompanied by
“gurgling” (Davis et al. 1971). Rapidly growing
gapeworms obstruct the lumen of the trachea, re-
sulting in suffocation. The inability to breathe
causes a bird to gape which is an early symptom
of infection. Affected birds also emit short, whis-
tling sounds (Davis et al. 1971 ) . These whistling
sounds can be described as “gurgling,” indicating
young cranes heard in the past may have been in-
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fected by the parasite.

Upon reexamination of the necropsy report from
a chick which had apparently died of aspergillosis
in 1961, an unidentified nematode engorged with
blood was found in the trachea. Another chick
which died after being captured in 1961 also had
several unidentified nematodes engorged with
blood in the trachae (E. Dickinson pers. comm. to
R. Erickson). It is likely these unidentified nema-
todes were gapeworms.

These parasites would be readily available to
sandhill cranes as the intermediate host is the
earthworm, a common food source for cranes on
Malheur NWR. Gapeworms may be an important
mortality source for greater sandhill cranes on the
refuge. In addition, gapeworms may predispose
crane chicks to predation. Unfortunately, chick 124
was mostly consumed by turkey vultures (Cathartes
aura) before it was located, resulting in an incon-
clusive necropsy. Symptoms were somewhat simi-
lar to those of chick 43, therefore chick 124 could
have died from this parasite.

In 1984, some information was collected on
crane chicks in relation to water management.
Water deficiences on portions of the refuge re-
sulted in considerable chick movement. Limited
irrigation resulted in chicks concentrating in a
small meadow where water overflowed from a
canal. Three chicks were transmitter-equipped at
this ca. 9 ha area, but none was known to have
hatched in the immediate vicinity. Excessive move-
ments often results in increased predation, and

none of these chicks was known to have fledged.

Chick 64 had moved ca. 1.6 km within 24 hours of
being transmitter-equipped. Once water receded in
the meadow, no additional crane use was noted.

In another area, a broken dike provided an
abundance of water through the early crane brood-
ing period. Chicks 24 and 34 were being monitored
in this field. Chick 24 was in the southeast corner,
and chick 34 in the east-central portion. Six coyotes
were seen regularly in the drier northeast portion,
but both chicks were separated from the coyotes
by several deep channels. As water levels receded
in the Blitzen River, water flowed rapidly from the
field. Tracks indicated coyotes immediately moved
into the newly accessible areas and both chicks
disappeared-within 48 hours.

To some extent, transmitters were believed re-
sponsible for some chick mortality. The 2 chicks
which drowned were likely the result of transmit-
ter weight. This mortality factor could have been
reduced or avoided by (1) equipping chicks which
have been produced only from large eggs and (2)
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not placing transmitters on recently hatched chicks
when temperatures exceeded 30° C.

Chick 164 weighed only 100 g when equipped,
and had been hatched from the smallest egg (85.5
X 61.0 mm) located on Malheur NWR in 1984. The
chick was found dead 10 m from the nest and had
apparently drowned while attempting to swim to
shore. Chick 53 was transmitter-equipped when
temperatures exceeded 30°C. The chick was later
located near the nest and had apparently left the
site prematurely because of the excessive heat.
Transmitter weight likely prevented the chick from
reaching shallow water before tiring and subse-
quently drowning,.

Malfunctions in 1984 prevented an evalution of
transmitter influence on chick mortality, but in
1983 there was some indication transmitters caused
increased mortality. Refuge mortality of
unmonitored chicks in 1983 was 84.4%, compared
with 89.5% for those monitored. Even though some
chicks were lost because of transmitters, consider-
able information was obtained during the study,
and this information has been useful in making
decisions for the management of greater sandhill
cranes on Malheur NWR.
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APPENDIX A. THE HISTORY OF MONI-
TORED GREATER SANDHILL CRANE
CHICKS ON MALHEUR NWR, OREGON (1983-
1984).

1983

Chick 13 - Chick 13, with its sibling (chick 23),
left the nest on 20 May 1983 . It was captured and
equipped on 24 May (after hatching 19 May). By
25 May, the adults and chicks had crossed ca. 1. 2
km of big sagebrush (Artemisia tridentata) and black
greasewood (Sarcobatus vermiculatus) uplands, and
were eventually relocated adjacent to a marsh
northwestly of the nest site. This family group was
using an ecotone between the marsh and uplands
for feeding. Coyotes also used the ecotone. On 26
May, the transmitter, with attached down feathers,
was located beneath 7. 5 cm of water within 1 m
of shore. Fresh coyote tracks were evident along
the shore leading into water where the transmit-
ter was located. There was no sign of the chick or
chick remains. An active coyote den was within 0.4
km of the transmitter, and pups were regularly
seen in the vicinity.

Chick 23 - Chick 23, the sibling of chick 13, was
probably the oldest of the brood and likely hatched
on 18 May. Its movements were identical to chick
13. Upon locating chick 13’s transmitter, a weak
signal was received from chick 23’s transmitter, but
it was not located until 27 May. Similar to chick 13,
only the transmitter was found, in a greasewood
flat ca. 0.4 km northeasterly of the area being used
by the family group on 25 May. The transmitter
was in the area where coyote pup activity had been
most evident during the proceeding days. Tracks
and scats near the transmitter indicated both chicks
13 and 23 were killed and consumed by coyotes,
likely on 26 May.

Chick 33 - Chick 33 hatched on 23 May 1983
and was equipped on 24 May. Its sibling was found
dead near the nest, having died at hatching or
shortly thereafter. After leaving the nest site, the
family group moved 0.4 km southeasterly into a
moist meadow. On 27 May, the chick was in the
same general area, but had moved onto an ecotone
betwggn meadow and a greasewood upland.
Shortly afterward, the southern portion of Malheur
NWR became flooded as the Blitzen River over-
flowed its banks. From 1 through 8 June no signals
were received as water remained high in the pair’s
territory. Water receded by 9 June and the chick
was seen on its former feeding meadow. Appar-
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ently, the adults moved the chick to higher ground
during the run-off period, likely southeastward of
their original territory. Adults were heard calling
from that area in early June. The chick’s remains
were located among sedges (Carex spp.) in the
feeding meadow on 10 June. Gnawed bones and
fresh blood were near the transmitter, indicating
the chick was consumed by a mammalian preda-
tor. Unlike other transmitters found after a chick
had been consumed, the collar had been chewed
and the antenna bent. Three long bone ends and
coagulated blood were located within 20 cm of the
transmitter. The substrate was moist, covered with
dense sedge, 2m from a hardstem bulrush (Scirpus
acutus) stand. No tracks or scats were found near
the chick’s remains, but raccoon predation was
suspected.

Chick 43 — On 26 May 1983, chick 43 was cap-
tured and fitted with a transmitter along with its
sibling chick 53. After leaving the nest site the fam-
ily group moved ca. 50 m SSE where it remained
through 31 May. By 1 June, the adults had moved
the chick northeastward where they came in con-
tact with a neighboring crane pair. Numerous uni-
son calls were given by the 2 pairs, indicating a ter-
ritorial dispute was in progress. By 4 June, the fam-
ily group had moved to the eastern edge of their
territory, feeding in a greasewood upland-meadow
ecotone, but on 5 June the chick was in an irrigated
meadow southerly of the upland. Minor move-
ments continued through 8 June in the southern
portion of their territory. The pair and chick moved
to within 50 m of a well-traveled road on 9 June
where they fed in a dense creeping wildrye (Elymus
triticoides) stand through 16 June. On 17 June, the
chick was found dead in 16 cm of water. Both
adults were within 10 m indicating the chick had
recently died. The carcass was collected and
shipped to NWHL for necropsy. Diagnosis deter-
mined the chick had died from parasitic pneumo-
nia and tracheitis. Over 20 gapeworms, both male
and female, were located in the trachea and lungs.
Chick 43 was the first record we are aware of for a
sandhill crane death resulting from an infestation
of this nematode.

Chick 53 — Chick 53 (sibling chick 43) hatched
on 27 May and was transmitter-equipped shortly
afterward. Temperatures were above normal on
both 27 and 28 May. The chick was found dead on
28 May, ca. 2 m from the nest, apparently having
drowned. Excessive heat likely caused the chick to
leave the nest prematurely, and transmitter weight
could have prevented the chick from reaching shal-
low water before tiring. The specimen was ana-
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lyzed at NWHL and was reported as normal. How-
ever, the liver was shriveled and had a whitish
coating over the surface, and the lungs and intes-
tine had the consistancy of bloody pus. The peri-
toneal cavity was filled with yolk material which
was normal for a chick this age. The final diagno-
sis from NWHL was—-cause of death undeter-
mined.

Chick 63 — On 31 May 1983, this chick was trans-
mitter-equipped at the nest. It weighed 128 g and
had hatched on 30 May. Shortly after leaving the
nest the adults moved the chick into a creeping
wildrye stand in a flooded meadow/greasewood
ecotone. By 5 June, chick 63 had moved 0.25 km
eastward. This eastward movement continued and
on 28 June the family group was ca. 0.8 km ESE of
the nest site. Movement into this area occurred
after a neighboring pair had lost their 2 chicks
chicks (chicks 73 and 83). That pair had abandoned
its territory shortly after their chicks were lost, thus
allowing the chick 63 family to move into the area.
The family group returned to their own territory
29 June and remained there until contact was lost
on 9 July.

Chick 73 - Chick 73, with its sibling, chick 83,
was equipped on 31 May 1983. The chicks, together
ca. 10 m from the nest, had hatched on 29 and 30
May. Chick 73 weighed 110 g when equipped and
was apparently the younger of the brood. Flood-
ing on 3 June stranded the family on a greasewood
upland where it remained through 9 June. After
water levels receded, the birds moved southward
to adjoining uplands where they fed in a meadow
upland ecotone. On 21 June, the group moved 0.4
km northward and on 24 June,.0.25 km southwest-
erly near an adjoining pair’s territory. This was the
last live contact. On 27 June, the carcass was found
on a willow (Salix sp.) upland. The chick had been
decapitated which is indicative of predation by a
great horned owl. An owl pair nested within 0.4
km from where the remains were located. The
NWHL diagnostic report showed massive trau-
matic tissue tearing lesions throughout thc thoracic
cavity and the lungs were torn apart,

Chick 83 - Sibling to chick 73, chick 83 weighed
122 g when instrumented on 31 May. Unlike other
pairs during the study, the adults kept the chicks
relatively close together throughout the monitor-
ing period, Movements within the territory were
similar to chick 73. Chick 83 was found dead on
27 June ca, 2 m from chick 73; it had also been
decapitated. Both chicks were apparently killed at
the same time by a great horned owl. The NWHL
diagnostic report showed the chick had multiple
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trauma regions along the back, and the ribs were
crushed. One lung was torn and puncture wounds
were present through the skin. The gizzard con-
tained unidentified seeds, indicating the chick was
healthy at the time of death.

Chick 93 - Both chicks 93 and 103 (siblings)
were captured on 1 June 1983. Chick 93 weighed
106 g and was captured 5 m from the nest swim-
ming in 75 cm of water. Both adults were present,
leading the young to a dry dike 15 m west. The 2
chicks appeared chilled and were quivering. These
2 chicks were not monitored on 2 June, but on 3
June the transmitters were found near a dike near
the release site. Coyote tracks and scats were
nearby; Chick 93's collar was intact and located
with the attached transmitter in water 12.5 cm,
westerly of the dike.

Chick 103 — Chick 103 weighed 112 g when cap-
tured. It had been on a bulrush mat ca. 6 m from
shore. Size and activity indicated this was the old-
est chick and had probably hatched on 20 May. The
transmitter and collar were found on a dike near
ths release site on 3 June ca. 0.75 m from the near-
est water. The collar was stained with blood. Prob-
ably the same coyote captured both chicks shortly
after transmitter attachment.

Chick 113 - Chick 113 was equipped while on
a nest on 1 June 1983. It weighed 119 g and was
extremely active. Also in the nest was a cracked
egg being incubated by an adult. On 3 June, the
chick was located on a dike ca. 30 m northwesterly
of the nest site, accompanied by both adults. The
transmitter, with attached collar, was located be-
low willows 50 m east of the nest site on 4 June.
Transmitter condition and nearby tracks indicated
the chick had been consumed by a coyote.

Chick 123 - Chick 123 was captured on 1 June
ca, 50 m from a well-traveled road, 2.4 km west-
erly of Malheur NWR Headquarters. The adults
had apparently nested near Malheur Lake’s south-
ern shore, and were likely moving the chick to fa-
vorable feeding habitat further south. The chick
was estimated to be 30 days old. The family group
had moved south of the road and was feeding
along a dike on 2 June. The signal was lost from 3
until 9 June. On 9 June, the chick was feeding in a
meadow ca. 0.4 km SSE of the capture site. On 12
June, the transmitter was located on a dike 0.4 km
southerly of the capture site. A coyote was present,
feeding on the carcass. Chick feathers were scat-
tered over a 1 m area. The transmitter had been
removed with collar intact, similar to others where
coyote predation was suspected. Not enough chick
remains were available for necropsy.
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Chick 133 - On 2 June 1983, chick 133 was cap-
tured and transmitter-equipped. It was estimated
to be 3 weeks old and weighed 300 g. Both adults
were in attendance. The chick had apparently
hatched from a nest 0.8 km easterly of the capture
site. By 3 June, the family had moved 0.4 km south-
westward and was feeding at a meadow’s edge
adjacent to a greasewood upland. However, chick
133 had moved back near the capture site by 6
June. Contact was lost between 10 and 15 June, but
was reestablished on 16 June ca. 0.5 km southerly
of the capture site. This was the last contact.

Chick 143 - Chick 143 was chick 63’s older sib-
ling and had already left the nest when chick 63
was equipped and released. Both chicks were to-
gether 3 June, but shortly afterward the adults
separated, each taking a chick. Throughout much
of the monitoring period the adults kept the chicks
separated, feeding in different areas usually 30 to
50 m apart. Chick 143 was seen on several occa-
sions on a dike ca. 200 m easterly of the nest site
in early July. The chick was active on 10 July, but
no contact was made on 12 July. On 13 July, the
chick’s remains and transmitter were located east
of the Blitzen River ca. 0.8 km easterly of the nest
site. The remains were on a greasewood-wildrye
upland. There were 4 distinct feather piles as the
predator apparently dragged the chick, stopping
occasionally to feed. Bone chips and both legs were
also present. The chick was apparently captured by
a coyote and drug from the meadow, across the
Blitzen River and road, to the upland, before be-
ing consumed.

Chick 153 — Chick 153 was 4 to 5 weeks old
when captured on 7 June 1983. The transmitter
malfunctioned 10 June, and it was recaptured 12
June and the transmitter replaced. The chick fed
along a moist dike where habitat was limited. On
21 June the adults had moved the chick off the
dike’s southern end. Habitat there was also limited
as deep water and dense Baltic rush (Juncus
balticus) predominated. The family group had re-
turned to the dike by 24 June. The group again left
the dike and moved onto residental lawns at ref-
uge headquarters on 26 June. The transmitter mal-
functioned at this time and close observation indi-
cated the antenna was not present (B. Ehlers pers.
comm:.). No signal was received on 27 June and the
chick was not seen or heard again. B. Ehlers dis-
persed the chick from a refuge lawn on 26 June.
About 2 to 3 hours later a great horned owl was
perched in a tree ca. 15 m away and could have
been responsible for the chicks disappearance.

Chick 163 — Chick 163 hatched on 27 May 1983,
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but because of inaccessibility was not equipped
until 15 June. When captured, the chick was ca. 100
m westerly of the nest site, being fed by both adults
in an ecotone between moist meadow-and a
wildrye upland. The family group remained on or
near the ecotone through 28 June, but by 29 June
had begun to drift southward as water levels re-
ceded. They remained in the southern extremity of
their territory until mid-July when they moved
northwestward apparently searching for favorable
feeding habitat. By 17 July, the meadow was
mostly dry with only a few moist spots in the
deeper depressions. Contact was not made on 19
July, and on 20 July the transmitter was located
among chick feathers and bone fragments ca. 0.4
km easterly of the last contact point. The
transmitter’s condition was similar to others in
which coyote predation was suspected, but no coy-
ote tracks or scats were noted.

Chick 173 - Chick 173 (ca. 4 weeks old) was cap-
tured with its sibling (chick 183) on 23 June 1983.
Upon release the chick ran southwesterly into a
dense hardstem bulrush stand. The transmitter
malfunctioned before or during attachment, and
the chick was not seen or heard after release. Ef-
forts were unsuccessful in relocating the chick.

Chick 183 — Chick 183 was transmitter-equipped
on 23 June. It was the smallest of the 2 chicks. Af-
ter capture, the family moved southeasterly 0.4 km.
By 30 June, the group had moved southeastward
0.4 km from the previous data point. On 14 July,
chick 183 was recaptured and the transmitter was
replaced with a leg-band transmitter. The adults
and chick were located 0.8 km northerly and 0.4
km easterly of the last data point on 23 July. When
approached, the chick was hiding among common
cattail (Typha latifolia) but shortly afterward flew
and joined the adults. On 25 July, the group was
back on its nesting territory where it remained
through 29 July. The adults and chick subsequently
left the territory and moved NNW 4.8 km where
they were located on 31 July. This northern move-
ment continued until the group arrived at a grain
field 11.2 km northerly of the nesting territory.
They were still in this area in late September, along
with 57 other greater sandhill cranes. Two data
points were obtained from the wintering area,
where chick 183 was seen on the Faith Ranch (ca.
16 km west of Modesto, Stanislaus Co., California)
on 24 and 28 December 1983 (T. Pogson pers.
comm.). The transmitter had malfunctioned and
the chick was not seen subsequent to 28 December.

Chick 193 — Chick 193 was equipped 29 June
1983 when less than 1 week old. It weighed 155 g
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and had no sibling. The adults and chick remained
within 10 to 50 m of a well-traveled road through
early July. Most activity occurred within 0.4 km of
the road. Feeding habitat remained in excellent
condition well into July because of high water lev-
els in Malheur Lake. Chick 193 was alive on the
morning of 12 July, but that afternoon the transmit-
ter was located in cattails and rushes 15 m from a
newly mowed hay swath; some down feathers
were attached and the transmitter was scraped and
worn. Coyotes had been consistently seen for ca. 2
weeks in the area and coyote predation was be-
lieved responsible for the chick’s demise.

Chick 203 - Chick 203 was near fledging when
instrumented with a leg-band transmitter on 5
August 1983, ca. 8.0 km WNW of Diamond,
Harney County, Oregon. The chick had first been
seen on 4 August, but no adults were in atten-
dance. Upon capture, the chick did not attempt to
hide or flee. The chick was captured in a recently
mowed meadow, and continued to feed alone in
the same area through 9 August. On 19 August,
chick 203 was found dead 10 m from the edge of a
meadow being mowed. Canine tracks were evident
around the carcass and a few feathers were miss-
ing but there was no evidence any portion of the
bird had been consumed. The carcass was shipped
to NWHL, where laboratory diagnosis revealed
massive tissue tearing of the musculature, rib frac-
tures and internal bleeding in the right thoracic
area. There was a deep penetrating wound which
may have been attributed to a canine tooth in the
right pectoralis major. Massive hemorrhage and
bruising of the breast muscles were evident. The
lesions were consistant with a predatory mammal
such as a coyote or dog. The bird weighed 2930 g
and appeared healthy. Mouse fur, likely montane
vole (Microtis montanus), was found in the gizzard,
which indicated the chick had recently fed. The
area where the chick was located is well known for
free-roaming dogs, but coyotes also frequent the
area. It was suspected the chick was killed by a dog
since it was not consumed.

Chick 213 - Chick 213 was captured and
equipped with a leg-band transmitter on 9 August
1983 in a grain field. The chick was near fledging
when captured. Through September, the adults
and chick 213 remained in the vicinity of the cap-
ture site, and on 11 October migrated. It was lo-
cated on the wintering area near Thornton, San
Juaquin County, California on 22 October 1983 (T.
Pogson pers. comm.). During the winter 58 data
points accumulated. Chick 213 was relocated in
Diamond Valley, Harney County, Oregon on 21
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March 1984 where it remained until mid-April. On
27 April, it moved ca. 19 km SSW of Diamond
Valley where it remained through mid-May, but
was not seen again on Malheur NWR until au-
tumn. On 27 and 28 September, it was seen ca. 11
km northward of Frenchglen, Harney County,
Oregon, moving northward ca. 16 km on 3 Octo-
ber. Chick 213 left the refuge on 15 October and
was resighted near Thornton on 28 October 1984.
Somewhere between Malheur NWR and Thornton
the transmitter was lost, but the color-band com-
bination on the bird continued to provide a means
for identification.

1984

Chick 14 - Chick 14 was captured and instru-
mented on 14 May 1984. High water from the
Blitzen River covered much of the parent pair’s
territory from 16 through 30 May. On 27 May, the
family moved ca. 0.25 km southwesterly to a sage-
brush-covered slope where it remained for 1 day
before moving back to the original capture site. The
chick was killed shortly after returning. The trans-
mitter was retrieved on 2 June among sagebrush
west of the Blitzen River. Tracks indicated the chick
had been killed by a coyote. As a result of high
water most feeding was confined to a narrow eco-
tone between open water and rimrocks. The fam-
ily was often seen feeding among sagebrush on a
steep slope below the rimrock.

Chick 24 - On 19 May 1984 chick 24 was cap-
tured. Its male parent had been banded (599-01477)
and color-marked on 16 April 1982. After being
equipped, the chick was not relocated until 25 May,
ca. 0.4 km northeasterly of the capture site and
where it remained through early June. A neighbor-
ing pair, also with a transmitter-equipped chick,
disappeared in early June resulting in chick 24’s
family moving onto their territory on 6 June. The
area was completely flooded during this time, but
on 10 June most water had drained from the field
and chick 24 disappeared shortly thereafter. The
adults were seen feeding ca. 3 km northwesterly
of their territory on 11 June, but no chick was
present. The transmitter malfunctioned on the day
the chick was lost, so the causative factor was un-
determined. Possibly, as the chick was killed, the
transmitter was damaged.

Chick 34 - Chick 34 and its sibling chick 44 were
equipped on 21 May 1984. The male parent had
been banded (599-01309) and color-marked on 4
August 1983. This chick’s transmitter failed after 26
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May, but it it was located alive on 7 June on a small
island adjacent to a dugout pond. Chick 34 was lost
at approximately the same time as its neighbor,
chick 24. Water levels dropped rapidly in the field
after flows from the Blitzen River and tributaries
receded. By 11 June, the island became connected
with uplands. Fresh coyote tracks and scats were
evident where the chick was last observed. There
was little doubt that the chick was killed and con-
sumed by a coyote. The adults were located on 11
June feeding on an upland ca. 0.8 km southwest-
erly of the brooding area. Neither adult gave any
indication of broodiness.

Chick 44 - Chick 44, sibling to chick 34, was
equipped with a transmitter on 21 May 1984. On
24 May, chick 44 was still in the nest vicinity, but
had moved to an island northerly of the site on 28
May. The decomposed chick remains were located
7 June near a broad-fruited burreed (Sparganium
eurycarpum) stand ca. 10 m northerly of a crane
brooding platform. The remains were sent to
NWHL, but the carcass was unsuitable for exami-
nation because of extensive post-mortem autolysis.

Chick 54 — On 22 May 1984, chick 54 was cap-
tured and fitted with a transmitter. Water had
overflowed from a canal and provided excellent
crane brooding habitat from mid-May through 10
June. Chick 54, along with 2 other broods, was cap-
tured in this area. Approximately 1 week old, the
chick remained in the field through 23 May at
which time its transmitter malfunctioned.

Chick 64 — After locating chick 54 on 23 May
1984, chick 64 was captured ca. 0.4 km southerly
in the same field. After extensive searching, on 24
May, chick 64 was relocated ca. 1.6 km southeast-
erly of the capture site. The pair was feeding on a
dry dike surrounded by dry meadows. The chick
could not be relocated between 25 and 29 May, but
on 30 May the family was located on a small wet
area ca. 0.8 km SSE of the capture site. The trans-
mitter was producing a weak signal and it mal-
functioned shortly afterward. No adults were seen
in the area after this date and apparently the chick
died around 1 June.

Chick 74 - Chick 74 had recently hatched when
it was equipped at a nest on 23 May 1984. On 24
May, the chick had left the nest when its sibling
(chick'84) was equipped. On 26 May, a coyote was
reluctant to leave as Littlefield approached the nest.
The transmitter was located ca. 15 m from the nest
and the chick had apparently been consumed by a
coyote.

Chick 84 - Chick 84 was the sibling of chick 74
and was equipped with a transmitter on 24 May
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1984. The chick was apparently removed by a coy-
ote shortly after hatching. The transmitter was lo-
cated under 25 cm of water, 3 m from the nest. A
coyote was present near the site and had to be
driven away.

Chick 94 - This was the third chick captured in
the flooded field where chicks 54 and 64 were
transmitter-equipped. Chick 94 was captured on 26
May 1984. The family group had been observed
earlier ca. 0.4 km northwesterly of the site. Shortly
after capture, the group moved back to their origi-
nal site where the chick was located 28 May. The
transmitter malfunctioned shortly afterward, but
the pair was present on their territory on 30 May.
The pair showed no “broody” behavior and had
left the area in early June.

Chick 104 - Chick 104 was recently hatched
when equipped on 27 May 1984 and was from the
same pair which produced chick 113 in 1983. The
transmitter malfunctioned shortly after placement,
However, the pair was easily monitored until the
chick was lost. By 30 May, the family had moved
to a dry meadow easterly of the nest, where they
remained until 5 June and then moved to a small
wet area ca. 0.4 km northeasterly of the nesting site.
On 11 June, the adults performed distraction be-
havior, but on 12 June the adults were no longer
on their territory. The chick was apparently lost
during the evening of 11 June or morning of 12
June. Coyotes were heard near the family on 11
June.

Chick 114 — Chick 114 was instrumented when
still on the nest 31 May 1984. The pair was one of
which had relocated after high water in Malheur
Lake had inundated their original territory. Their
habitat was limited to a narrow ecotone between
a slough and sagebrush upland. Coyote tracks
were evident throughout the ecotone, and the chick
was evidently lost to coyotes before 9 June.

Chick 124 - Chick 124 was ca. 4 weeks old when
captured on 13 June 1984 in a dry area which pro-
vided little crane feeding habitat. The chick either
died on the evening of 14 June or morning of 15
June. The chick’s remains were located being con-
sumed by turkey vultures. All internal organs ex-
cept for one piece of intestine and all musculature
were stripped from the carcass. The brain had also
been removed. No diagnosis could be made by
NWHL because the carcass was unsuitable. Gen-
eral appearance indicated the chick had died, with
no indication the bird had been killed by a preda-
tor.

Chick 134 — On 14 June 1984, chick 134 was cap-
tured and equipped with a transmitter when ca. 4
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weeks old. Unfortunately, the transmitter malfunc-
tioned shortly after attachment and the chick was
assumed lost because the capture site was only ca.
0.4 km from an active coyote den which contained
6 pups. However, on 27 June the chick was ob-
served ca 0.4 km westerly of the capture site. The
family was in the same location on 6 July, but dis-
appeared shortly afterward. Examination of the
area showed a well-traveled coyote trail where the
chick was last seen.

Chick 144 — Chick 144 was ca. 4 days old when
captured on 14 June 1984. It was in the same gen-
eral area on 15 June, but by 19 June had moved 0.25
km northwesterly across a large body of water and
willow grove to a meadow which contained sev-
eral uplands. The transmitter malfunctioned on 20
June, and on 22 June the adults were located near
the capture site feeding in a meadow-basin wildrye
(Elymus cinereus) ecotone. The chick had apparently
been killed or died.

Chick 154 — This 4 day old chick was captured
on 14 June 1984 among a dense stand of Baltic rush.
The chick’s remains were found floating in 30 cm
of water on 17 June, 10 m from the capture site. The
NWHL found nothing significant upon necropsy.
The internal organs were rather decomposed, but
there was no internal infection. There was no in-
dication of pneumonia and the stomach had food
remnants present.

Chick 164 — This chick was transmitter-
equipped in the nest on 18 June 1984. Its sibling
hatched on 19 June. Upon reexamination on 19
June, chick 164 was found dead ca. 1 m from a dry
meadow. The NWHL reported that the chick had
likely drowned. The chick was an unusually small
female. Its stomach contained egg membrane and
shell fragments. Its sibling was also dead at the
nests edge and sent to NWHL for necropsy. Its
stomach was empty, but this chick was much
larger, weighing 125 g. The yolk sac had not been
totally resorbed. The NWHL could find nothing
significant, and cause of death could not be deter-
mined.

Chick 174 - Chick 174 hatched on 22 June 1984
from a nest on a flooded island. At the time of cap-
ture on 26 June the chick had swam 0.25 km to dry
land. Signals were received until 6 July,but the
transmitter malfunctioned afterward and the chick
was never relocated. The chick did not survive and
the adults had abandoned the area by 23 July.

Chick 184 — Chick 184 was instrumented 27 June
1984. The transmitter malfunctioned shortly after
placement and the chick was never relocated. On
28 June, the adult pair was present and did per-
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form minor distraction displays. However, by 29 the capture site, but it was not determined if this
June, the adults had left the area. A pair was con- was the pair with chick 184.
sistently seen through 5 July ca. 0.4 km easterly of

Table 1. Suspected fates of 21 greater sandhill crane chicks transmitter-equipped in 1983.

Chick No. Date Equipped Date Lost Suspected Fate
13 24 May 26 May Coyote

23 24 May 26 May Coyote

33 24 May 10 June Raccoon

43 26 May 17 June Disease

53 27 May 28 May Drowned

63 31 May 9 July Lost Contact
73 31 May 27 June Great Horned Owl
83 31 May 27 June Great Horned Owl
93 1 June 3 June Coyote

103 1 June 3 June Coyote

113 1 June 3 June Coyote

123 1 June 12 June Coyote

133 2 June 16 June Lost Contact
143 3 June 13 July Coyote

153 7 June 27 June Lost Contact
163 15 June 20 July Coyote

173 23 June 23 June Lost Contact
183 23 une 28 Sept. Fledged

193 29 June 12 July Coyote

203 5 Aug. 10 Aug. . Canine

213 9 Aug. 11 Oct. Fledged
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Table 2. Suspected fates of 18 greater sandhill crane chicks transmitter-equipped in 1984.

1 Transmitter malfunctioned, but chick was known not to have survived.
2 Carcass shipped to NWHL, but cause of death could not be determined.

Chick No. Date Equipped Date Lost Suspected Fate
14 14 May 28 May Coyote

24 19 May 10 June "Lost Contact
34 21 May 7 June Lost Contact
44 21 May 28 May Died

54 22 May 23 May Lost Contact
64 23 May 30 May "Lost Contact
74 23 May 26 May Coyote

84 24 May 25 May Coyote

94 26 May 28 May "Lost Contact
104 27 May 12 June "Lost Contact
114 31 May 9 June 'Coyote

124 13 June 15 June Died

134 14 June 6 July Lost Contact
144 14 June 22 June "Lost Contact
154 14 June 17 June 2Died

164 18 June 19 June Drowned

174 22 June 6 July "Lost Contact
184 27 June 28 June Lost Contact
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DISTRIBUTION AND STATUS OF GREATER
SANDHILL CRANES IN NEVADA

MARCUS S. RAWLINGS, Nevada Department of Wildlife, 1375 Mountain City

Highway, Elko, NV 89801

Abstract: Nesting habitat of the Lower Colorado River Valley Population (LCRVP) of greater sandhill
cranes (Grus canadensis tabida) was censused in northeastern Nevada from 1983 through 1986. Ninety-two
nesting pairs and 594 cranes were located. Eighty-two percent were observed in central Elko County. Cranes
were marked from 2 summer range locations and from the Lund, Nevada traditional spring migration
stopover with patagial streamers. Cranes marked on summer range wintered on the lower Colorado River,
in the Imperial Valley near Brawley, California and on the Gila River in southwestern Arizona. Cranes
marked at the stopover were observed on summer range in Elko County and lower Colorado River win-
ter range. Two cranes marked at the stopover were also observed on Rocky Mountain Population (RMP)
fall staging and wintering areas indicating a portion of cranes using the stopover are members of the RMP.
Spring stopover counts are not a valid measure of LCRVP trend because an unknown number of cranes
from at least 1 other population also use the stopover, peak periods of use vary from year to year and
peak numbers using the stopover can fluctuate drastically between years. The only method currently used
to monitor the size and trend of the entire LCRVP are censuses conducted on winter range. The LCRVP
probably numbers between 1800 and 2000 birds. If significant numbers of cranes from adjacent popula-

tions also winter with the LCRVP, winter range counts would be rendered invalid.

Proc. 1988 N. Am. Crane Workshop

Most of the Lower Colorado River Valley Popu-
lation (LCRVDP) of greater sandhill cranes nest in
northeastern Nevada (Fig. 1). A segment of the
population may also nest in extreme northwestern
Utah, south-central Idaho and Malheur County,
Oregon (Brown 1983).

Only limited investigations have been
conducted to determine the distribution and status
of cranes summering in Nevada. Drewein et. al.
(1976) captured and color-marked 6 juvenile cranes
from 2 Elko County, Nevada locations in the early
1970’s, and subsequent observations indicated
they wintered along the lower Colorado River near
Poston, La Paz County, Arizona and made use of
a spring migration stopover at Lund, White Pine
County, Nevada before migrating to summer
range. Small numbers of cranes wintering 11 km
southeast of Brawley, Imperial County, California
and along the Gila River between Buckeye and Gila
Bend, Maricopa County, Arizona were also sus-
pected to be members of the LCRVP (Bron 1983).

LCRVP population estimates and trends have
been based on counts conducted by the Nevada
Department of Wildlife (NDOW) at the Lund
spring migration stopover, fall age ratios obtained
by NDOW and upon intermittent counts of cranes
on winter range by various individuals
and agencies.

In 1983 NDOW launched a study through its
nongame wildlife program to determine the distri-
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bution and numbers of cranes summering in Ne-
vada, further identify LCRVDP winter ranges and
review the validity of surveys traditionally con-
ducted by NDOW to monitor the population.

METHODS

Most suitable nesting habitat in northeastern
Nevada was surveyed with a helicopter in spring
1983 and with fixed wing aircraft in spring 1984
through 1986 (Fig. 2). NDOW observation records
were used to estimate the number of cranes using
locations not aerially surveyed. Breeding pairs
were identified by the presence of nests or young.

Forty-nine cranes were captured and color-
marked with patagial streamers: 23 from 2 summer
range locations in Ruby and Lamoille valleys, Elko
County in fall 1984 and 1985, and 26 from the Lund
spring stopover in 1985 and 1986 (Fig. 3). Differ-
ent colored markers and marker codes were used
to identify trap locations and individual cranes.

Aerial and ground surveys to locate marked
cranes were conducted on Nevada summer range
in spring 1985 and 1986, at the Lund spring stop-
over in February and March 1985 through 1987,
and on suspected wintering areas in January 1986.
Observations of marked cranes were also solicited
from agencies and individuals responsible for
crane management throughout the western United
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States.

Population counts were conducted at the Lund
spring stopover from 1976 to 1987, and in spring
1985 and 1987 simultaneous counts were con-
ducted by NDOW at the stopover and on winter-
ing areas by the Arizona Department of Game and
Fish, California Department of Fish and Game and
the U.S. Fish and Wildlife Service.

Surveys were conducted by NDOW in fall 1977
through 1983 to determine percent young in the
population as an expression of annual post-fledg-
ing recruitment to the LCRVP.

RESULTS AND DISCUSSION
Nevada Distribution

Ninety-two nesting pairs and 594 cranes were
located in northeastern Nevada (Table 1). Eighty-
two percent of all cranes were observed in central
Elko County along the Humboldt River, the upper
North Fork of the Humboldt River drainages, and
in Independence, Ruby, Lamoille, Huntington and
Starr valleys. The southernmost observation of
cranes was made in Lake Valley, Lincoln County,
and the westernmost in Squaw Valley near Midas,
Nevada in western Elko County (Fig. 2).

A considerable amount of what appeared to be
suitable crane nesting habitat was unoccupied.
Most areas were aerially surveyed during unusu-
ally high water years, therefore some locations
which appeared to constitute nesting habitat may
be unsuitable during normal or low water years.

Marked Crane Observations

Ruby Valley marked cranes (6) were subse-
quently observed in fall 1985 through 1987 on sum-
mer range in Ruby and Lamoille valleys. Three of
those were observed at the Lund spring stopover,
and on winter range, 1 was observed on the Colo-
rado River Indian Reservation near Poston, Ari-
zona, 2 on the Cibola National Wildlife Refuge, La
Paz County, Arizona and 3 along the Gila River
near Gila Bend, Arizona (Fig. 3, Table 2).

Lamoille Valley marked cranes (17) were subse-
quently observed in Ruby and Lamoille valleys in
1985 and 1986, and in summer 1985, 1 individual
was observed on the Mary’s River, Elko County
approximately 32 km northeast of the Lamoille
Valley capture site. Eight Lamoille Valley cranes
were observed at the Lund spring stopover, and on
winter range, 1 was observed 11 km southeast of
Brawley, California, 6 on the Cibola National Wild-
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life Refuge and 5 along the Gila River (Fig. 3, Table
2).

Two of the 26 cranes marked at the Lund spring
stopover were observed in spring 1985 in Ruby
Valley and 1 was observed near North Fork, Elko
County, Nevada in spring 1986. One Lund crane
was observed in fall 1986 in Ruby Valley and 4
individuals were observed in Lamoille Valley. Six
Lund cranes were observed at the stopover in years
following capture. During fall migration, 1 Lund
marked mortality was recovered from the Key-
Pittman Wildlife Management Area near Hiko,
Lincoln County, Nevada and 1 Lund crane was
observed near Alamosa, Rio Grande County, Colo-
rado (R. Drewein pers. comm.) on a fall staging
area used greater sandhill cranes comprising the
Rocky Mountain Population (RMP). Four Lund
cranes were observed in January 1986 on the Colo-
rado River Indian Reservation and the Cibola Na-
tional Wildlife Refuge. Lund cranes were not ob-
served at the Brawley and Gila River wintering
areas. At least 2 Lund cranes wintered near
Polvadera, Socorro County, New Mexico and on
the Bosque del Apache National Wildlife Refuge,
Socorro County, New Mexice (R. Drewein pers.
comm.), both wintering grounds for the RMP (Fig.
3, Table 2).

Observations of color-marked cranes indicate
most, if not all, cranes summering in Ruby and
Lamoille valleys use the Lund spring stopover and
winter along the Gila River, the lower Colorado
River and the vicinity of Brawley.

Observations of Lund cranes on Colorado fall
staging and New Mexico wintering areas indicate
some portion of the cranes using the Lund stop-
over are members of the RMP. Some RMP cranes
currently winter near Wilcox, Cochise County in
southeastern Arizona (Drewein & Bizeau 1974).
Although marked cranes were not observed at
Wilcox, some cranes using the stopover may win-
ter here as well, since the Wilcox wintering area is
nearer Lund than wintering areas in New Mexico.

Some mixing of the LCRVP and RMP may also
occur on summer range. In 1974 a juvenile crane
marked on summer range in the Bear River Val-
ley near Cokeville, Lincoln County, Wyoming was
observed on the Mary’s River north of Deeth, Elko
County, Nevada (Drewein et. al. 1976).

Collectively, observations of marked cranes in-
dicate LCRVP and RMP crane range probably
overlap to some degree on the eastern fringe of the
LCRVP’s range. It is conceivable a similar ex-
change may occur between members of the Cen-
tral Valley Population (CVP) and the LCRVP on
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the western fringe of the LCRVP’s range.
Population Estimates and Trend

The most exhaustive counts of wintering
LCRVP cranes were conducted by Perkins &
Brown (1981) during the winters of 1978-79
through 1980-81 (Table 3). Wintering populations
ranged from 1601 in 1978-79 to 1807 in 1980-81. In
January 1986, in this study, approximately 50 more
cranes were observed at the Brawley and 80 more
on the Gila River wintering grounds than in pre-
vious high counts for those areas.

Cranes traditionally arrive at the Lund spring
stopover in early February and usually abandon in
mid-March. The largest number of cranes observed
at the stopover was 1459 in 1984. The results of
simultaneous stopover and wintering ground
counts were 1690 and 1736 cranes observed in 1985
and 1987, respectively. Peak numbers of cranes
using the stopover can fluctuate drastically be-
tween years. In 1986, crane numbers declined
from 1427 in 1985 to 340; possibly attributable to
unseasonable mild weather on summer range in
February and March 1986. Peak periods of use
varied by as much as 2 weeks since counts were
initiated in 1976.

Between 1800 and 2000 cranes probably com-
prise the LCRVP. Current understanding of the
LCRVP suggests conducting counts on LCRVP
winter range is the most reasonable strategy for
monitoring the population. Stopover counts are not
reliable indicators of population size because peak
numbers and peak periods of crane use can vary
between years and an unknown number of cranes
using the stopover are members of the RMP.

Fall Age Ratios

Percent young in the population ranged from a
low of 2.2 in fall 1977 to a high of 14.8 in fall 1979
averaging 6.9% over the 7 year period. In 1984
NDOW abandoned the use of age ratios as a de-
terminant of recruitment due to an inability to clas-
sify an adequate number of cranes per the sam-
pling formula of Czaplewski et. al. (1983) (NDOW,
on average, was classifying less than 41% of the re-
quired sample of cranes) and because the applica-
tion of age ratios in a population with several sub-
adult cohorts indistinguishable from adults does
not, in itself, reflect the reproductive success of
breeding pairs or the upward or downward trend
of a population (Caughley 1974).
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Management

In Nevada cranes are not hunted and manage-
ment activities have been limited to delineating
and monitoring the population. Most Nevada
crane nesting habitat is located on private lands,
and currently NDOW is working with The Nature
Conservancy to acquire a portion of Franklin Lake,
a major nesting area, in Ruby Valley.*

Loss of winter roosting habitat on the lower
Colorado River is a major concern. In 1981, Cibola
National Wildlife Refuge initiated construction of
an 8.1 ha roost site and plantings of cereal crops
for forage (Brown 1983). In recent years, 700 to 1200
cranes have annually wintered at Cibola, but dep-
redations of crops on private lands adjacent to the
refuge have developed (W. Martin, Rufuge Man-
ager, pers. comm.). In 1987 the Pacific Flyway
Council recommended that the U.S. Fish and Wild-
life Service purchase croplands in the vicinity of
Cibola to alleviate depredation problems and se-
cure foraging habitat for the population. These ac-
quisitions are proceeding (W. Martin pers. comm.).

CONCLUSIONS

Results of summer and winter range inventories
suggest the LCRVP is currently stable or increas-
ing. The disparity between the number of cranes
observed summering in Nevada and the number
of cranes on identified winter range may be attrib-
utable to 2 factors: a large number of LCRVP cranes
may summer in Idaho and/or significant numbers
of cranes from adjacent populations may use
LCRVP winter range. If a significant number of
cranes from other populations share LCRVP win-
ter range, identification of LCRVP cranes as a dis-
tinct population based solely on winter range dis-
tribution becomes questionable and winter range
counts would be invalidated as a method for moni-
toring the population. Since winter censuses are the
only method currently available to monitor the
LCRVP, managers responsible for the population
need to investigate and determine the degree of
mixing between populations on winter range. If
significant overlap between populations on winter
range does occur, alternate methods of monitoring
will need to'be explored, developed, and imple-
mented.

Although only the most cursory nesting habitat
investigations have been conducted, it appears a
considerable amount of habitat is unoccupied.

*Acquired in spring 1988.
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Until the habitat elements which must be present
for cranes to successfully nest in Nevada are
known, it is not possible to determine how much
nesting habitat is actually available. Factors limit-
ing reproductive success in the LCRVP have not
been investigated, although specific causes of sig-
nificant nesting failure and prefledging mortality
have been identified in the adjacent CVP (U.S. Fish
& Wildlife Service 1978). NDOW will attempt to
answer these questions in the future and will con-
tinue to work with the LCRVP flyway subcommit-
tee to monitor the population, identify manage-
ment concerns and develop management strategies
to ensure the population’s well-being.
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Table 1. Number of known breeding pairs and largest numbers of cranes observed prior to fall staging by location

in Northeastern Nevada, 1983-86

LARGEST No.
LOCATION BREEDING PAIRS? OBSERVEDP
Elko County
Humboldt River 1 27
Mary’s River 2 19
Upper North Fork Drainage 12 63
South Fork Owyhee River 1 6
Susie Creek 1 2
Salmon Falls Creek 1 13
Horse Creek 1 2
Thousands Spring Creek 0 10
Penrod Creek 1 2
Goose Creek 1 2
Bruneau River 1 2
Yankee Bill Creek 1 2
Independence Valley 14 110
Ruby Valley 25 182
Huntington Valley 7 37
Lamoille Valley 4 59
Starr Valley 6 12
Squaw Valley 0 2
Metropolis 2 4
White Pine County
Steptoe Valley 6 17
North Spring Valley 0 8
South Spring Valley 1 2
Newark Valley 3 13
Lincoln County
Lake Valley 1 2
Total 92 594

® Excluding young,.

2 Based upon presence of nests or young.
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Table 2. Minimum number of different marked cranes observed by location in Nevada from 1984 to 1987.

LOCATION TRAP MINIMUM NO. of
OBSERVED LOCATION ARKED INDIVIDUALS
Spring Stopover
Lund, NV Ruby Valley 3
Lamoille Valley 8
Lund, NV 6
Summer Range
Ruby Valley, NV Ruby Valley 2
Lamoille Valley 3
Lund, NV 3
Lamoille, NV Ruby Valley 1
Lamoille Valley 5
Lund, NV 4
Mary’s River, NV Lamoille Valley 1
North Fork, NV Lund, NV 1
Fall Migration
Alamosa, CO Lund, NV 1
Key Pittman WMA, NV Lund, NV 1
Winter Range
Brawley, CA Lamoille Valley 1
Colorado River IR Ruby Valley 1
Lund, NV 1
Cibola NWR, AZ Ruby Valley 2
Lamoille Valley 6
Lund, NV 3
Gila River, AZ Ruby Valley 3
Lamoille Valley 5
Polvadera, NM Lund, NV 22
Bosque del Apache
NWR, NM Lund, NV 22

*At least 1 of these cranes wintered in both areas in successive years.
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Table 3. Selected winter observations of LCRVP cranes in Nevada from wintering locations currently used by the
populations.
NUMBER OF
LOCATION CRANES WINTER OF: SOURCE
California
SE of Brawley 60 1951-52 Salton Sea NWR Narrative Re
port (Brown 1983)
49 1970-71 C.D. Littlefield (Brown 1983)
205 1980-81 Perkins & Brown (1981)
283 1985-86 NDOW
Arizona
Colorado River IR 210 1960-61 L.D. Hatch (Brown 1983)
800 1970 C.D. Littlefield, W.H. Mullins
(Brown 1983)
1349 1979-80 Perkins & Brown (1981)
416 1985-86 NDOW
Cibola NWR 61 1966-67 Cibola NWR Narrative Report
(Brown 1983)
120 1975-76 Cibola NWR Narrative Report
(Brown 1983)
258 1978-79 Perkins & Brown (1981)
759 1983-84 Cibola NWR
481 1985-86 NDOW
Gila River
(between Buckeye
and Gila Bend) 85 1949-50 V.H. Householder (Brown 1983)
18 1955-56 V.H. Householder (Brown 1983)
50 1970 C.D. Littlefield (Brown 1983)
79 1980-81 Perkins & Brown (1981)
155 1985-86 NDOW
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Table 1. Band loss among cranes color banded in Florida: 1974 through 1986.

Years Number of Loss occurring Total losses
of banded birds during the rate since
contact encountered interval (%) banding (ib)
1-2 245 32 3.2
2-3 185 43 6.5
3-4 141 43 9.0
4-5 98 6.1 114
5-6 58 1.7 11.8
6-7 32 0.0 11.8
7-12 12 0.0 11.8

Table 2. Earliest fall arrivals of greater sandhill
cranes* at north Florida wintering areas.

Year Date

1981 1 November

1982 11 November

1983 1 November 6|
1984 27 October

1985 6 November

1986 1 November *
1987 23 October

1988 19 October

*Birds sighted in Great Lakes Area E
subsequent to capture and color- E
marking in Florida. =

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Figure 1. Migration interval (days) between J-P and north
Florida wintering areas.
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AUTUMN SANDHILL CRANE MIGRATION IN
SOUTHEASTERN OREGON

ICARROLL D. LITTLEFIELD, Malheur Field Station, HC 72 Box 260,
Princeton, OR 97721

Abstract: Each autumn, from 2,000 to 3,000 greater sandhill cranes (Grus canadensis tabida) of the Cen-
tral Valley Population congregate on Malheur National Wildlife Refuge. Migratory behavior, flock sizes
and arrivals and departures from this important autumn use area were cbserved for 13 years (1970-1986).
Average size of flocks arriving from the north was 15.7, with those arriving from the southwest averag-
ing 7.4. Flocks departing for California wintering areas averaged 9.2, but as smaller groups merged, flock

" sizes increased to 24.8 (35 km southwest from the departure area). Most flights were at speeds ranging
from 56 to 88 kmh, at altitudes ranging from 150 to 900 m. If favorable habitat and weather conditions
occurred in September and October, en masse migrations generally did not occur until November. Most
southward departures occurred when winds aloft were from a northerly quadrat but wind direction was

less important for birds arriving onto the refuge.

Proc. 1988 N. Am. Crane Workshop

Malheur National Wildlife Refuge (NWR),
Harney County, Oregon is the most important
autumn use area for the Central Valley Population
of greater sandhill cranes. In July and August,
cranes begin congregating on refuge grain fields
and by mid-October, 2,000 to 3,000 are often
present (Littlefield 1986). Depending on food sup-
plies, roost site availability, weather conditions and
human disturbance, cranes have lingered into mid-
November and on rare occasions into December.
If inclement weather “grounds” cranes for periods
in late October or early November, a spectacular
migration frequently occurs once favorable migra-
tory conditions return. On days after these periods,
a major percentage of these birds often migrate en
masse for their California wintering areas.

Williams (1970) and Nesbitt (1975) reported on
the spring departures of sandhill cranes in Florida,
while Walkinshaw (1960), DeVore (1972) and
Patterson (1978) discussed spring and autumn
flock sizes in the midwest and eastern United
States. But little information has been available on
migratory behavior, flock size and arrivals and
departures of sandhill cranes from autumn staging
and traditional use areas.

The U.S. Fish and Wildlife Service has provided
financial support for sandhill crane studies on
Malheur NWR for the past 21 years, and I am ex-
tremely grateful. In addition, staff and students at
Malheur Field Station helped in various ways dur-
ing the study. I would like to express my appre-

!Present address: HCR 4 Box 212, Muleshoe, TX 79347
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ciation to these, in particular Gaylin Holloway and
Susan Lindstedst.

STUDY AREA

The primary study area was in the Blitzen Val-
ley, which extends 60 km southward from refuge
headquarters. Within the narrow valley occur nu-
merous marshes and meadows, interspersed with
shrub-grass uplands. Normally about 325 ha of
cereal grains are planted annually, and cranes con-
gregate on these grain fields in autumn, and at least
80% of the Central Valley Population spend some
time on the refuge before migrating.

The climate on the refuge is semi-arid with most
precipitation occurring November through Janu-
ary, and May and June. Average annual precipita-
tion is 23 cm. Summer temperatures seldom exceed
35°C. The hottest, driest months are normally July
and August, with cooler temperatures and in-
creased precipitation beginning in September. By
December, all waters, except those fed by springs,
become ice covered. The last sandhill cranes usu-
ally migrate southwarci as soon as ice begins form-
ing on roost sites.

Adjacent to the Blitzen Valley on the west, Jack-
ass Mountain rises to 1,648 m over which cranes
must fly to reach Catlow Valley. Catlow Valley has
mostly level terrain, sloping upward to Hart
Mountain, Lake County, on the west. In the south-
central portion of the valley, Beattys Butte, Harney
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County, provides a prominent landmark and
cranes migrate between the butte and Hart Moun-
tain.

METHODS

Since 1970, data have been collected on autumn
crane use at Malheur NWR, with extensive obser-
vations in 1970 and 1982. Little information was
collected in 1971, 1972, 1973, 1976 and 1986.

During the study, observations were confined to
an area from Malheur NWR Headquarters (ca. 30
km south of Burns, Oregon), south to Catlow Val-
ley (ca. 70 km south of refuge headquarters). The
area within these limits included both arrival and
departure corridors, major feeding areas and most
roost sites.

Observations were primarily with 7 X 35 binocu-
lars. When weather conditions were conducive for
migrating, cranes were examined for migratory
activity at their concentration areas. If cranes initi-
ated soaring, an observation point was established
south of the area and flock sizes were recorded. On
occasion, flocks were followed by vehicle to Catlow
Valley. Observations were terminated in north
Catlow Valley because of inaccessibility. All times
were recorded as Pacific Standard Time (PST).

Weather data were obtained from the NOAA
Station in Burns, Oregon and personnel observa-
tions.

RESULTS

Movement Onto Staging Area

Sandhill cranes have been observed flying to-
ward Malheur NWR autumn use areas as early as
5 August (1977), when 8 birds were observed fly-
ing southward 13 km west of headquarters. Sev-
eral hundred cranes frequently congregate in this
region before moving onto the primary staging
area. Drought conditions, accompanied by poor
cereal grain production, persisted through the 1977
growing season and this likely contributed to this
early flight.

Cranes moving onto the staging area from the
north usually appeared from mid-September
through mid-October. Of 145 arriving flocks, 27
(18.6%) were seen in September and 118 (81.4%) in
October. In addition, Brad Ehlers (pers. comm.)
observed 5 cranes on 5 October 1981 and 2 on 1
October 1983 moving onto the refuge from the east-
northeast.

Usually birds arrived from the north over an
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extended period with no mass movements onto the
staging area. An exception occurred on 28 Septem-
ber 1982, when an estimated 450 passed over
Headquarters at 0700 hours, arriving at the stag-
ing area at 0745 hours. A frontal system which
moved through the area at 0500 hours, accompa-
nied by strong northwesterly winds and cooler
temperatures, was believed responsib]e for this
flight. During years when cranes lingered in agri-
cultural regions north of the refuge, a pronounced
increase in flocks onto the staging area occurred on
opening day of the waterfowl season.

Arriving flocks from the north have been re-
corded between 0700 and 1740 hours, with the
majority between 1200 and 1300 hours (Table 1).
Smallest average flock size occurred between 1100
and 1200 hours (n=9; N=37). The average between
1000 and 1100 hours was 13. 9 (N=23) and between
1200 and 1300 hours 15.2 (N=52). There was little
difference in average flock sizes in September (15.7)
and October (14.4).

Cranes entering the staging area from the south-
west arrived earlier in the season than those from
ths north. Flocks of 2 to 21 individuals (x=7.4) have
been seen arriving at the southern portion of the
refuge from 24 August through 13 September.
Unlike cranes arriving from the north, these birds
did not arrive until mid-afternoon. The earliest
arrival was 1500 hours, the latest 1653 hours. These
individuals likely had left south Warner Valley,
Lake County, Oregon (130 km southwest) in the
late morning.

Migration From the Staging Area

The earliest departure from the staging area was
noted on 13 September 1970. However, before this
study began, cranes had been observed leaving in
late August (Littlefield 1986). Of departing flocks,
4.6% left in September, 65.4% in October and 30.0%
in November. Although October had a larger num-
ber of departing flocks, departing flight sizes in-
creased in November. In September, 174 (3.4%)
cranes were observed leaving the staging area, in
October 2, 220 (43.6%) and in November 2, 695
(53.0%) "

Earliest recorded departure was 0915 hours,
while the latest was 1153 hours. Of 1,569 cranes
that left, 12.2% departed between 0900 and 1000
hours, 63.7% between 1000 and 1100 hours and
24.0% between 1100 and 1200 hours (Table 2). Per-
centage of flocks leaving was 4.7% between 0900
and 1000 hours, 75.2% between 1000 and 1100
hours and 20.1% between 1100 and 1200 hours.
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Flock sizes increased as distances from the stag-
ing area increased. Average flock size of all cranes
leaving the area was 9.2 (Table 3), but approxi-
mately 35 km southwest of the staging area aver-
age flock size increased to 24.8. Combined flock
sizes averaged 14.9 birds and totaled 5,275 indi-
viduals. DeVore (1972) reported the average flock
size for cranes migrating over Tennessee as 26.9
birds, while flocks over Georgia averaged 22.8
(Patterson 1978). Extensive data presented by
Walkinshaw (1960) through the eastern United
States showed an average flock size of 24.5 birds,
very similar to the 24.8 birds recorded southwest
of the Malheur NWR staging area.

Migration Behavior

Typical crane behavior on days of migration was
similar to that described by Williams (1970) for
spring migration from Florida. Cranes left on early
morning feeding flights, after which they began
spiraling upward, accompanied by calling. Small
flocks, family groups, pairs and single birds initi-
ated soaring and as cranes gained altitude smaller
groups combined. However, some family groups
of 3 or 4 did not join and migrated as a unit. Al-
though surface winds would often be favorable,
those aloft were not and when such conditions oc-
curred cranes typically aborted the migration effort
and returned to loafing sites. Otherwise, they
would form a line or chevron and fly rapidly
southward. Periods of soaring continued at points
along the route. Little vocalization was noted when
birds were in straight flight, but soaring was ac-
companied by considerable calling.

Soaring was often associated with mountainous
regions and was particularly evident as flocks
crossed Jackass Mountain before entering Catlow
Valley. Northeasterly winds uplifted against the
escarpment provided ideal soaring conditions.
Most flights through the Blitzen Valley were at
altitudes ranging from 150 to 300 m, but once birds
migrated into Catlow Valley altitudes increased to
300-900 m. Estimated flight speed ranged from 56
to 88 kmh (clocked by vehicle) depending on
wind speed and direction. Flock leaders were usu-
ally males.

Migrating cranes usually trickled from the stag-
ing area in September and October, but there were
exceptions. In the late 1960’s and early 1970’s, ce-
real grain production was limited and cranes de-
parted earlier. In 1983, dike repairs were being
made along the canals that provided water to
roosting sites, not only resulting in those drying,

but also excessive disturbance. All roost sites had
become mudflats by 10 October. Over 2,100 cranes
were using the staging area on the morning of 11
October, but by afternoon, only 446 remained af-
ter a mass migration, and none remained after 23
October.

Normally en masse migrations did not occur
until November. In 1982, cold temperatures, with
southerly winds, periods of fog, sleet and snow
prevailed 8-12 November. Early on 13 November,
northwesterly winds with scattered clouds were
recorded, then at 1049 hours winds switched to the
northeast and an en masse migration ensued. In
total, 1,428 cranes were counted in Catlow Valley
during a 53 min period, with 98.6% passing over
between 1123 and 1155 hours (Table 4). Before this
en masse exodus, 2,136 cranes were present on the
staging areas but by 1200 hours only 179 remained.
Such en masse November migrations produced
large average flock sizes._ In October, average size
was 15.6 for 31 flocks (N=483 individuals), while
in November average size was 28.2 for 80 flocks
(N=2,259 individuals).

Migration in Relation to Weather

Sandhill cranes departed from the staging area
with winds from the northwest quadrat 56.3% of
the time; winds from the northeast quadrat pre-
vailed during 37.5% of the departures. Only 6.3%
of observed departures occurred with wind from

- the southwest quadrat, while no departures were
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noted with southeast winds. Most en masse depar-
tures occurred with winds from the northeast.

Wind direction had less influence on arrivals to
the staging area, particularly for birds making the
short flight from the pre-staging area north of the
refuge. Arrivals occurred 45.5% with northwesterly
winds, and 27.3% occurred with northeasterly
winds. Twenty-two percent occurred against head
winds from the southwest, and 4.5% arrived when
winds were from the southeast. Birds arriving from
the southwest all arrived with northwesterly,
southwesterly or westerly winds.

Sky conditions varied, but 39.4% arrived under
clear conditions. Cold temperatures had little influ-
ence on movements onto the refuge; 46% arrived
when temperatures were below normal, while the
remainder arrived with normal or above normal
temperatures.

Cranes usually left after a frontal passage ac-
companied by lower temperatures. In September,
75% migrated when early morning temperatures
were 1 to 4°C below normal. Only 1 observation
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was made of cranes migrating under overcast con-
ditions; 18.8%left when sky conditions were clear,
with the remainder leaving under partly cloudy
skies.

Departing cranes crossed Catlow Valley through
an 11 km corridor, with wind direction determin-
ing which portion of that corridor they used. When
winds were from the northwest the eastern half
was used, while northeasterly winds resulted in
birds migrating along the western half. On 31 Oc-
tober 1981, 5 flocks were observed migrating south-
ward with winds from the west-northwest, but
were making little forward progress. On other oc-
casions birds migrated west across Catlow Valley
after encountering, unfavorable head winds. This
behavior frequently occurred when wind direction
was from a northerly quadrat at the departure site,
but from a southerly quadrat in Catlow Valley.

Under the northerly wind conditions associated
with en masse migrations, some cranes made non-
stop flights to the California Central Valley. Birds
that encountered unfavorable migratory conditions
after departure usually landed enroute.
“Grounded” cranes have been seen in autumn at
Catlow Valley, Warner Valley, Modoc NWR and
Big Valley, Modoc County, California, and Fall
River Valley, Siskiyou County, California. On 31
October 1970, 11 were observed on a grain field at
Cowhead Lake, Modoc County, California. Persis-
tent northeasterly winds had occurred on Malheur
NWR between 27 and 30 October, but had changed
to the southwest on 31 October. The birds probably
left Malheur NWR on 30 October, but encountered
unfavorable (i.e. southwesterly) winds along the
migration route. In addition, south of Ft. Bidwell,
Modoc County, a local rancher reported that 30 to
40 cranes had landed on 23 October, again follow-
ing a period of southwesterly winds. Snow had
fallen on Malheur on 20 October and several cranes
were seen unsuccessfully attempting to depart. A
few cranes did apparently leave at that time but
were successful only in traveling the 160 km dis-
tance to Ft. Bidwell. Other “grounded” cranes were
noted at Modoc NWR (38 individuals) and Davis
Creek, Modoc County, California (8 individuals) on
1 November. With 1 exception, cranes have not
departed from the staging area during precipita-
tion or fog, that being 21 individuals that left un-
der snowy conditions on 6 October 1970.

Retromigration

Retromigration was noted on 7 occasions, each
incident associated with adverse weather condi-
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tions. Two were of birds returning shortly after de-
parting from the staging area, once when 50 left at
1050 hours on 14 October 1970 under clear skies
and northeasterly winds. At 1100 hours, 7 returned
and 15 returned at 1106. Again on 12 November
1982, cranes departed when winds were calm, but
5 km southward the group encountered 30 kmh
head winds and landed on a pond 19 km south of
the staging area. At 1345 hours, 150 birds left the
pond, flew southward briefly, then turned north-
ward, arriving back at the staging area at 1405
hours.

On 30 October 1970, 51 cranes migrated over
Jackass Mountain at 1056 hours, but at 1113 hours
the entire flock returned to the staging area. Other
retromigration observations have been similar;
birds migrated into Catlow Valley, encountered
head winds and returned to the refuge. An unusual
incident occurred in 1977 when cranes migrated en
masse ahead of an approaching low pressure sys-
tem on 19 November. By 21 November, 27.5 cm of
snow had fallen, and only 1 crane was present on
the staging area. All snow had melted by 30 No-
vember and 2 cranes were present, but on 3 De-
cember, 57 cranes had returned. The last 4 of this
group finally migrated on 15 December. Over 1,000
cranes had migrated on 19 November, but appar-
ently a few birds became “grounded” southwest of
the refuge and returned with improved weather
conditions. No cranes were present north of the
staging area at that time and the lateness of the
season would eliminate the possibility that these
57 birds were new arrivals to the refuge.
Retromigration has otherwise rarely been recorded
in southeast Oregon.

Melvin and Temple (1983) reported on a radio-
tagged juvenile sandhill crane that had migrated
from its fledging area and was located on 3 Sep-
tember in North Dakota. On 17 September, it had
returned to southern Manitoba. This reverse migra-
tion was believed related to hunting pressure in
North Dakota.

CONCLUSIONS

Sandhill cranes using Malheur NWR apparently
move onto the area from a wide geographical re-
gion, the extent of which is presently unknown.
Formerly it was believed congregations were from
throughout the population’s nesting range
(Littlefield & Thompson 1979). Recent information,
however, suggest cranes nesting in the western and
southern portions of their range do not use the
refuge. Preliminary information does indicate that
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many birds using Malheur in autumn nest in
south-central British Columbia, and as long as
grain production, favorable roosting and loafing
sites, and limited human disturbance exist on the
refuge, it will likely continue to be an important
autumn use area for the central valley population.
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Table 1. Time, individual numbers and flock numbers of sandhill cranes arriving on Malheur NWR, Oregon.

Hour (PST) No. of Flock X Percent Percent
Individuals Total Total
Flocks Individ.
Flock No. in
Parentheses
0700-0800 50 (2) 25.0 1.4 2.6
0800-0900 27 (D 27.0 0.7 14
0900-1000 50 (4) 12,5 2.9 2.6
1000-1100 320 (23) 139 16.7 16.9
1100-1200 349 (37 94 26.8 18.4
1200-1300 789  (52) 15.2 37.7 41.6
1300-1400 156  (9) 17.3 6.5 8.2
1400-1500 65 (3) 21.7 22 34
1500-1600 30 (3 10.0 2.2 1.6
1600-1700 42 (2) 21.0 1.4 22
1700-1800 20 (2) 10.0 14 1.1
Total 1,898 (138) 13.8 99.9 100.0
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Table 2. Time, individual numbers and flock numbers
Oregon staging area.

of sandhill cranes migrating from the Malheur NWR,

Hour (PST)  No. of Individuals Flock x Percent Percent
Total Total
Flock No. Flocks Individ.
in Parenthesis

0900-1000 192 (7) 274 47 12.2

1000-1100 1,000 (112) 8.9 75.2 63.7

1100-1200 377 (30) 12.6 20.1 24.0

Total 1,569  (149) 10.5 100.0 99.9

Table 3. Number of birds and flocks from the staging area south to Catlow Valley, Oregon.
Year S. Blitzen Valley N. Catlow Valley
21 km S. of 35 km SSW of
Departure Area Departure Area
Bird No. Flock No. Bird No. Flock No. Bird No. Flock No.

1970 685 100 100 6 305 17
1974 139 9 172 4 - -
1975 67 6 7 1 - -
1977 - - 14 1 322 10
1978 149 3 - - - -
1979 - - 26 1 117 9
1981 - - 47 9 146 9
1982 203 15 255 14 1,857 66
1983 643 72 21 3 - -
Total 1,886 205 642 39 2,747 111
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Table 4. Sandhill cranes recorded in Catlow Valley, Oregon during an en masse migration from Malheur NWR,
Oregon on 13 November 1982.

Hour (PST) Number Hour (PST) Number
1123 81 1138 96
1124 89 1140 159
1125 98 1141 113
1127 20 1142 75
1128 28 1147 84
1129 62 1149 20
1130 111 1151 52
1131 10 1154 38
1133 67 1155 15
1134 48 1201 4
1135 142 1215 16

Total 1,428
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DISTRIBUTION OF COLOR-MARKED GREATER
SANDHILL CRANES BANDED IN UTAH

SPYROS S. MANES, Utah Division of Wildlife Resources,
515 East 5300 South, Ogden, UT 84405.
RODERICK C. DREWIEN, Wildlife Research Institute, University of Idaho,
P.O. Box 3246, Moscow, ID 83843.
JOEL D. HUENER and THOMAS W. ALDRICH, Utah Division of Wildlife Resources,

1596 West North Temple, Salt Lake City, UT 84116.

WENDY M. BROWN, Wildlife Research Institute,
University of Idaho, Moscow, ID 83843.

Abstract: Twenty-eight greater sandhill cranes (Grus canadensis tabida) were banded and color-marked
on nesting grounds in northern and central Utah during summers 1986 and 1987. Sixteen were observed
1 or more times between October 1986 and February 1988 on migration, winter and summer areas. Mark-
ing studies showed that cranes nesting east and southeast of the Great Salt Lake in northern and central
Utah are affiliated with the Rocky Mountain population, with most individuals migrating during the spring
and fall through the San Luis Valley, Colorado and wintering in southcentral and southwestern New
Mexico, southeastern Arizona and possibly northern Mexico. Future color-marking efforts will be in north-
west Utah to determine population affiliation of these cranes.

Proc. 1988 N. Am. Crane Workshop

Historically, greater sandhill cranes were com-
mon summer residents throughout central and
northern Utah (Walkinshaw 1949; Drewien &
Bizeau 1974; Hayward et al. 1976). Their numbers
steadily declined during the late 1800’s and early
1900’s due to increased human disturbance and
subsequent loss of habitat. By the mid-194(’s, Behle
(1944) no longer considered the species a summer
breeding resident, whereas Walkinshaw (1949) es-
timated only 3 to 5 nesting pairs remained in Utah.

But greater sandhills are reoccupying former
ranges and we currently estimate a minimum sum-
mer population of about 600 in Utah. The popula-
tion increase is attributed to protection from unre-
stricted hunting and protection and enhancement
of key habitat throughout their flyway (Drewien &
Bizeau 1974).

Sandhill cranes nesting in Utah may belong to
2 distinct populations. Those cranes nesting
throughout central and northern Utah, east of the
Great Salt Lake, probably are affiliated with the
Rocky Mountain population that winters in the Rio
Grande Valley and southwestern New Mexico,
southeastern Arizona and northcentral Mexico
(Drewien & Bizeau 1974; Braun et al. 1975; Lewis
1977; Will 1987). Several color-marked in Rich
County, northeastern Utah, in 1969-70, were ob-
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served wintering in western New Mexico, the prin-
cipal winter area for the Rocky Mountain popula-
tion (Drewien & Bizeau 1974). Cranes nesting in
northwestern Utah possibly belong to the Lower
Colorado River Valley population that winters in
southern California, southwestern Arizona and
Baja California (Braun et al. 1975; Drewien et al.
1976; Lewis 1977; Brown 1983). Although staging,
migrating and wintering areas of these 2 popula-
tions are fairly distinct, boundaries of summer ar-
eas in Utah are poorly defined.

Each population has distinct management prob-
lems and opportunities. We initiated a marking
study to better define nesting distributions and
population affiliations in Utah. This paper summa-
rizes reports through February 1988 of cranes
banded and color-marked in Utah during summers
1986 and 1987 as part of that effort.

We thank E. Chavez, V. Graham, D. Lockman,
B. Luce and N. Stephens for providing sightings of
marked cranes. Assistance was also provided by
the Bear River Club, Box Elder County Sheriff’s
Department and personnel of the Utah Division of
Wildlife Resources. Financial support was pro-
vided by the Utah Division of Wildlife Resources,
Wildlife Research Institute, University of Idaho and
the U.S. Fish and Wildlife Service.
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METHODS

During July and August of 1986-87, flightless
young and adults were located in Box Elder, Cache,
Davis, Emery, Rich and Weber counties (Fig. 1.).
Flightless young and molting adults, located by
using spotting scopes from vehicles, were pursued
on foot and captured. Two-way portable radios
were utilized for communication between the ob-
server and the pursurer. Cranes were weighed and
banded with a #9 USFWS metal leg band above the
tibio-tarsus joint. Black patagial streamers (TXN226
smooth fabric, Cooley Inc., 50 Eastern Ave.,
Pawtucket, RI 02860) measuring cm x 22 ¢m and
bearing a painted white alpha-numeric code were
attached to each wing using an Allflex livestock
eartag button and were similar in design to those
used by Rawlings (1985). After release, tagged in-
dividuals were observed for a short time to moni-
tor their response to being captured and color-
marked.

Approximately 45 hours were spent searching
for marked cranes during the 1987 summer in
Utah. Marked cranes were also recorded during
annual surveys for whooping cranes and sandhill
cranes in migration and winter areas in the Rocky
Mountain states and in Chihuahua, Mexico.

RESULTS

Capture and Color-marking

Twenty-eight flightless cranes—26 young and 2
adults—were marked on summer areas in 6 coun-
ties in northern and central Utah in 1986 (11) and
1987 (17) (Table 1, Fig. 1). One crane marked in
1986 was found dead 5 months later from un-
known causes 1 km from the banding site. Conse-
quently, a maximum 27 cranes were alive for fu-
ture observations. Marked cranes were observed
following release until they either disappeared in
vegetation or were joined by their parents. The
time between release and young rejoining their
parents ranged from 5 minutes to 2 hours. No re-
actions to patagial streamers by adults were ob-
served. One marked young pecked at the ear tag
button that held the patagial streamer on the wing
of its marked sibling immediately following release
of the 2 cranes, after which they walked in the di-
rection from which their parents were calling.

Distribution Outside Summer Areas

Sixteen individual cranes were observed along
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the spring-fall migration route and on winter ar-
eas from October 1986 through February 1988.
Nine were observed in the San Luis Valley in
southcentral Colorado during fall migrations in
1986 and 1987, between 11 October and 9 Novem-
ber. At least 4 utilized the Monte Vista NWR dur-
ing their stay; others used private lands near the
town of Monte Vista. Two broods containing 2
young each were observed (nos. 14 & 16, 20 & 21).
Only 2 birds observed during fall 1986 were
resighted in the Valley in spring 1987. In all, 3
marked birds were observed during spring migra-
tion—2 near Monte Vista in Rio Grande County
and 1 near Sanford and LaJara, Conejos County,
Colorado (Table 1). These cranes were observed in
the San Luis Valley, Colorado, during spring mi-
gration from 27 March to 4 April (Table 1).

Fifteen individuals, including 9 observed during
spring-fall migrations in Colorado, were observed
on winter areas, 14 in the Rio Grande Valley, New
Mexico, 1 at Willcox Playa in southeast Arizona,
and 1 near Washington in southwestern Utah
(Table 1, Fig. 1). One crane (no. 00) was observed
at 2 different winter areas. In November 1986 it
was in the Rio Grande Valley, New Mexico, and
the following winter at Willcox Playa, Arizona
(Table 1, Fig. 1).

A winter record of juvenile no. 13 in southwest-
ern Utah occurred outside traditional winter areas
for sandhill cranes, associated with 2 other cranes,
possibly its parents, in an area not normally fre-
quented by sandhills (N. Stephens pers. comm.).
Only 1 other record of a single crane exists from
this area in recent years (12-14 December 1984)
according to N. Stephens (pers. comm.). All reports
on winter areas were sight records except for bird
no. 15, which was shot during a special sandhill
crane hunt north of the Bosque del Apache Na-
tional Wildlife Refuge near San Antonio, New
Mexico (Table 1).

Utah cranes were frequently observed in mixed
winter flocks containing marked greater sandhill
cranes from nesting areas in Idaho and Wyoming.
Often, lesser sandhill cranes (G. c. canadensis) and
occasionally whooping cranes (G. americana) from
the experimental population (Drewien & Bizeau
1978) occurred in the same flocks. For example, on
14 February 1987, crane no. 04 was located at
Caballo Reservoir, Sierra County, New Mexico
(Table 1) in a flock of 320 greater sandhill cranes,
including 2 marked birds from Grays Lake, Idaho,
and a whooping crane which 18 days earlier had
been wintering near Ascension in northwest Chi-
huahua, Mexico. Possibly this flock, including the
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Utah bird, had recently started the spring migra-
tion northward from Mexico.

On 8 February 1988, we observed 2 Utah cranes
(nos. 14 & 16) in a flock of 717 cranes at Los Lunas,
Valencia County, New Mexico (Table 1, Fig. 1).
This flock consisted of 1 whooping crane, 3 marked
sandhill cranes from Grays Lake, Idaho; 1 from Big
Piney, Sublette County, Wyoming; 1 from the
Sweetwater River, Fremont County, Wyoming; and
186 lesser sandhill cranes.

Four Utah cranes were sighted at the Bosque del
Apache National Wildlife Refuge, Socorro County,
New Mexico, a major winter site for the Rocky
Mountain population (Drewien & Bizeau 1974).
Utah cranes were reported on winter areas be-
tween 27 October and 12 March (Table 1).

Resightings On Summer Areas

Of 10 marked cranes possibly alive from 1986,
5 were resighted in Utah and northwest Colorado
during the summer and fall 1987. Four were
resighted in Utah between July-September 1987
and were 2, 11, 13, and 64 km from their respec-
tive 1986 banding locations. However, a fifth bird
was sighted in September 1987 near Hayden in
northwestern Colorado (Table 1, Fig. 1) at a fall
pre-migration staging area (V. Graham pers.
comm.). Hayden is over 400 km east-southeast of
Plain City, Utah where this bird was banded, in-
dicating that it did not return to Utah as a yearling,
instead may have summered in northwest Colo-
rado or in an ajoining area in Wyoming,.

DISCUSSION

Observations of cranes color-marked on nesting
and summer areas in northern and central Utah
show that they are affiliated with the Rocky Moun-
tain population. One band recovery and all
resightings except 1 are within the geographical
range frequented by this population. The winter
location of a juvenile near Washington, Utah is
outside any known winter area frequented by
cranes.

Sixteen (59.3%) of 27 color-marked cranes were
resighted after departing their respective banding
locations, a rate similiar for cranes banded in 1986
(60.0%) and 1987 ( 58.8%).

Sightings of marked cranes from Utah on migra-
tion and winter areas revealed that they occurred
in mixed flocks of greater sandhill cranes contain-
ing marked birds originating from summer areas
in adjoining Idaho and Wyoming. In addition,
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most winter flocks also included various propor-
tions of the lesser subspecies and occasionally a
whooping crane. Some Utah cranes (nos. 03, 04, 06
09, 10, 20, & 21) were only observed on winter ar-
eas in the Rio Grande Valley, New Mexico in No-
vember or from mid-February to mid-March. Dur-
ing these periods, migrants moving between the
San Luis Valley and winter areas farther south pass
through the Rio Grande Valley, New Mexico.
These sightings suggested that some of these
cranes may have wintered in northern Mexico or
in other locations in the southwestern United States
frequented by the Rocky Mountain population.
No cranes were captured during the first 2 sum-
mers of banding in northwestern Utah, an area
where cranes associated with the Lower Colorado
River Valley population may occur (Brown 1983).
Future banding efforts will be directed in this re-
gion to clarify population affiliation of these cranes.
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Table 1. Reports through February 1988 of greater sandhill cranes captured and colored-marked on summer areas

in northern and central Utah, July-August 1986-87.

Box Elder
15(6 & 7) Salt Cr.

WMA®),

Box Elder

20 & 21(5) Honeyville,

Box Elder
22 Woodruff,
Rich
24  Randolph,
Rich

(2) Nearest city, county.

(4) WMA = Waterfow]l Management Area.

(5) Siblings marked in brood.

(6) Adult crane.

(7) Shot during sandhill crane hunting season.

Monte Vista, CO
10-11-87
Monte Vista, CO

10-12 to 10-20-87
Monte Vista, CO

10-12-87
Monte Vista, CO

(3) Bosque Refuge = Bosque del Apache National Wildlife Refuge.

Los Lunas, NM
10-27-87
San Antonio, NM

11-09-87
Belen, NM

12-22-87
Belen, NM

CRANE ID. NO.(1) & LOCATION
BANDING
LOCATION(2) FALL/SUMMER FALL MIGRATION WINTER AREA SPRING MIGRATION
00  Honeyville, 8-17 & 9-16-87 11-12-86 04-04-87
Box Elder Corinne, UT Bosque Refuge(3), NM Monte Vista, CO
11-24-86
Socorro, NM
01-02-88 Willcox Playa, AZ
03  Plain City, 09-04-87 10-27-86 03-06 to 03-12-87 03-27-87
Weber Hayden, CO Monte Vista, CO Bosque Refuge(3), NM Sanford, CO
04-03-87
LaJara, CO
04  West Kaysville, 09-17-87 02-14-87
Davis Corinne, UT Caballo Res.,, NM
06  Honeyville, 07-08-87 10-17 to 10-27-86 11-09-87
Box Elder Salt Cr. WMA®@4), UT Monte Vista, CO Belen, NM
08-17 & 09-21-87
Corinne, UT
09  Mendon, 11-11-86 &
Cache 02-22-87
Bosque Refuge(3), NM
10 Salt Cr. WMA®4), 07-12-87 11-09-86 03-12-87 & 02-22 03-27-87
Box Elder Salt Cr. WMA(®4), UT Monte Vista, CO to 02-29-88 Monte Vista, CO
Bosque Refuge(3), NM
11 &
12(5) Desert Lake
WMA(@4), Emery 11-23 to 12-01-87
Los Lunas, NM
13 Mendon, 12-31-87 to 03-04-88
Cache Washington, UT
14 & 16(5) Corinne, 10-12-87 02-08-88

(1) Number on patagial tag; bird 02 dead near banding site, nos. 01, 05, 07, 08, 17, '18, 19, 23, 25, 26 & 27 not observed.
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Figure 1. Capture and observation site locations of greater sandhill cranes marked with patagial streamers in Utah, 1986-87.
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PRELIMINARY IDENTIFICATION OF WHOOPING
CRANE STAGING AREAS IN PRAIRIE CANADA

BRIAN W. JOHNS, Canadian Wildlife Service, Saskatoon, Saskatchewan S7N 0X4

Abstract: For 60 years a passive program has been in effect to monitor the migration of whooping cranes
(Grus americana) through Saskatchewan, and currently the Canadian Wildlife Service coordinates a tri-
provincial reporting network and operates a telephone Hot Line to receive reports of sightings of migrat-
ing cranes. Analyses of historical data reported through those efforts have identified the chronology of
migration, the migration corridor through Canada, and major staging/stopover areas in Saskatchewan.
Investigations are continuing to identify specific roost sites, feeding areas and the availability of suitable

habitat within the staging/stopover area.

Proc. 1988 N. Am. Crane Workshop

The first whooping crane record from the Prai-
rie Provinces of Canada occurred in 1748 when a
skin from a white crane was shipped to England
from the Hudson’s Bay region of Manitoba (Allen
1952). Confirmed prairie nesting records date from
1871 to 1922 (Allen 1952). F. Bard (pers. comm.)
and Roy (1964) indicated probable breeding as late
as 1927. Whooping cranes at that time nested
within the aspen parklands of Manitoba,
Saskatchewan and eastern Alberta (Fig. [)(Allen
1952). Although whooping cranes do not currently
breed in the southern Prairies, nonbreeders occa-
sionally summer in the region (Fig. 2).

Whooping cranes regularly occur in the south-
ern Prairies for 2-3 months each year, when spring
and fall they migrate across this area. This paper
describes the nature of that use during those times.

STUDY AREA

In Canada, the whooping crane migration route
covers a transition from grassland through aspen
parkland and into boreal forest. My study area is
limited to the southern or agricultural portions of
Manitoba, Saskatchewan and Alberta.

METHODS

In 1922, Fred Bradshaw, Saskatchewan’s Chief
Game Guardian, began collecting reports of mi-
grating Whooping Cranes for the Prairie Provinces,
especially Saskatchewan (Bradshaw 1922), and
upon joining the Saskatchewan Museum of Natu-
ral History (SMNH) in 1928 continued to monitor
crane migration (Bard pers. comm.). In 1940, Fred
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Bard (SMNH) began an active campaign of solicit-
ing sightings, and the museum continued the pro-
gram until the spring of 1977 when the Canadian
Wildlife Service (CWS), Saskatoon, assumed this
role (Stephen 1979).

In that effort, volunteers report their observa-
tions directly to the CWS, to local offices of pro-
vincial wildlife agencies, the Royal Canadian
Mounted Police (RCMP) or the SMNH, which, in
turn, forward them to the CWS (Stephen 1979;
Johns 1987). Data recorded include the number of
birds, date, time, location and activity. Sightings
are classified as confirmed, probable or uncon-
firmed per the criteria outlined in the U.S. Whoop-
ing Crane Recovery Plan (U. S. Fish & Wildlife
Service 1986; Johns 1987). Attempts are made to
confirm all sightings.

In 1985, a database was established at CWS,
Saskatoon, to provide rapid retrieval of Whooping
Crane sightings for the Prairie Provinces. Histori-
cal records on file were added to the database in
1986 with the cooperation of the Saskatchewan
Natural History Society (Didiuk 1986).

Beginning in 1985, news releases are issued
prior to the migration periods, and the following
year a 24-hour “Whooping Crane Hot Line” was
established to receive reports (Johns 1986).

RESULTS AND DISCUSSION

I analyzed 1,217 sighting records from the pe-
riod 1956-1987, of which 400 were classified as
confirmed, 321 as probable and 496 as unconfirmed
(Table 1). Only confirmed sightings are discussed
in this paper.
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Chronology of Migration

Spring migration through the Prairies begins 10
to 12 days after first departures from Aransas, and
spans a 4-6-week period from early April to mid-
May (Fig. 3a). Birds which have bred previously
are usually the first birds to arrive, while
nonbreeders arrive later and linger longer.

Autumn migration occurs from mid-September
through late October, although a few cranes may
begin migrating in late August and others may lin-
ger until early November (Fig. 3b). Since 1977,
young whooping cranes have been individually
marked with colored leg bands (Kuyt & Goossen
1987), and observations of those indicate that the
earliest birds to arrive in the fall (from late August
to early September) are yearlings. These birds of-
ten migrate separately from other whooping
cranes, and in Saskatchewan are usually associated
with large flocks of sandhill cranes. Nonbreeders,
unsuccessful pairs and family groups begin arriv-
ing on the Prairies in mid-September, with num-
bers peaking the first 2 weeks of October.

Migration Corridor

The spring migration corridor through Canada
was first described by Bradshaw (1923) as “... a
northwesterly direction from the international
boundary ...”. Allen (1952) described it as “...into
Saskatchewan southeast of Regina. Its course be-
yond the settled areas is unknown.” More recently,
sightings from both spring and fall migrations
were combined, using axial line analysis (Bellrose
1972, Johnson & Temple 1980), to identify the mi-
gration corridor. The “primary” corridor (75% of
the sightings) follows a line between southeastern
and northwestern Saskatchewan, about 34° west of
north (Fig. 4).

Staging/Stopover Areas

Sandhill crane “staging areas”, as described by
Melvin and Temple (1981), are sites where cranes
accumulate during the first segment of their fall
migration, usually no more than 1 day’s flight from
the nesting area and within the first 20% of the
migration route. Central Saskatchewan is within
the first 20-25% of the migration route. Adults and
young may use these staging areas for several
weeks, primarily feeding on waste grain in stubble
fields (Cooch et al. 1988). Traditional stopover ar-
eas are located farther along the migration route,
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usually between 25 and 75% of the distance be-
tween breeding and wintering areas (Melvin &
Temple 1981).

Didiuk (1986), using confirmed and probable
sightings from the period 1964 through 1985, de-
lineated 18 areas traditionally used by whooping
cranes in Saskatchewan, and ranked them based on
amount of use and year of last use. I conducted a
subsequent analysis of confirmed sightings from
1956 through 1987, which reemphasized the impor-
tance of 7 of those areas. Of these 7 intensively
used areas, 6 are considered fall staging areas with
limited spring use, and 1 (the Meadow Lake area)
is a frequent spring stopover with limited fall use
(Fig. 5).

Whooping cranes migrate as single birds (24%
of the sightings), as pairs (27%) as groups of 3,
usually 2 adults and 1 young (23%) and groups of
4 (9%). Larger groups up to 11 birds are occasion-
ally seen on a staging area (Table 2).

Successful breeders, i.e. pairs with young dur-
ing migration, and nonbreeders concentrate on
different areas during the staging period (X? =
13.41, p< 0.01). In Saskatchewan, Buffer Lake and
the Last Mountain-Kutawagan Lakes area are used
primarily by nonbreeders. Only 1 (2%) of the 46
groups reported from these areas contained young,.
Radisson Lake, Midnight Lake and Blaine Lake are
used more intensively by breeding birds, with
young in 78% of 9 flocks at Radisson Lake, 43% of
14 flocks at Midnight Lake and 36% of 11 flocks in
the Blaine Lake area. Witchekan Lake was used by
both nonbreeding and breeding segments of the
population (young present in 13% of 16 flocks). The
spring stopover area, near Meadow Lake, also was
used by both successful breeders (young observed
in 23% of 22 flocks) and nonbreeders. In areas
where several young were recorded, many other
sightings of groups of 3 birds were made, probably
family groups that had not been recorded as such
because young were not specifically mentioned.

The use of a particular site may reflect tradi-
tional use within a staging area by specific indi-
vidual cranes (Kuyt 1984). After the staging period,
the cranes make a rapid migration to the winter-
ing area (Kuyt 1984) using traditional and
nontraditional stopover areas (Johnson & Temple
1980). -

The CWS plans to expand its program to include
identification and evaluation of specific roosting
and feeding sites within staging areas. Identifica-
tion of color-banded individuals will provide in-
formation on critical staging habitat used by par-
ticular individuals or groups of cranes. Once iden-
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tified, these traditional use sites will require pro-
tection in order to ensure the safety of the whoop-
ing crane during migration.

I would like to thank the many people who re-
ported sightings of whooping cranes and the co-
operating agencies—Saskatchewan Department of
Parks Recreation and Culture, Alberta Fish and
Wildlife Division, Manitoba Department of Natu-
ral Resources, Saskatchewan Museum of Natural
History, Royal Canadian Mounted Police,
Saskatchewan Wildlife Federation, Saskatchewan
Natural History Society and the U.S. Fish and
Wildlife Service, Grand Island. I would also like to
thank A.B. Didiuk and B. Miles for plotting loca-
tions on maps and entering historical data into the
computer, and E.A. Driver, AW. Diamond, E. Kuyt
and J.B. Gollop for comments on the manuscript.
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Table 1. Whooping crane sightings in the Prairie Provinces by season and status, 1956-1987.

CONFIRMED PROBABLE

UNCONFIRMED TOTAL

Spring  Autumn  Spring  Autumn Spring  Autumn

MANITOBA 3 0 7 0 17 3 30
SASKATCHEWAN 90 296 136 163 215 210 1110
ALBERTA 2 9 12 3 26 25 77
Subtotal 95 305 155 166 258 238

TOTAL 400 321 496 1217

Table 2. Frequency at which various groupings of whooping cranes were observed at Saskatchewan staging areas,

1956-1987 .

NUMBER OF WHOOPING CRANES PER OBSERVATION (FLOCK SIZE)

! Number of sightings for each flock size.

STAGING AREA 1 2 3 4 5 6 7 8 9 10 11 MEAN
Last Mountain-

Kutawagan Lakes 22' 13 0 1 2 1 0 1 0 0 0 1.9
Meadow Lake 3 5 5 5 2 1 0 1 0 0 0 3.3
Witchekan Lake 3 7 5 1 0 0 0 0 0 0 0 2.3
Midnight Lake 0 3 9 0 0 1 0 0 0 1 1 4.0
Buffer Lake 0 4 0 2 0 2 0 1 0 0 0 4.0
Blaine Lake 2 2 3 1 0 2 1 0 0 1 1 45
Radisson Lake 0 0 7 1 0 1 0 o 0 0 0 34
TOTALS 30 34 29 11 4 8 1 3 0 2 2 3.0
% 24 27 23 88 32 65 08 24 0 16 1.6
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Figure 1. Whooping crane breeding locations, Prarie Provences, 1871-1927.
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Figure 2. Whooping crane summering locations, Prarie Provinces, 1909-1987.
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3b. Autumn migration.
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Figure 3. Number of whooping cranes seen on each day Figure 5. Whooping crane staging areas, Saskatchewan.
during migration through Prairie Provinces, 1956-1987
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Figure 4. Confirmed whooping crane sightings, Prairie Provinces, 1956-1987.
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