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DEMOGRAPHICS OF A DECLINING FLOCK OF
GREATER SANDHILL CRANES IN OREGON

CARROLL D. LITTLEFIELD!

ABsSTRACT.—Greater Sandhill Crane (Grus canadensis tabida) nesting success at Malheur
National Wildlife Refuge, Harney County, Oregon, was 44% for 456 nests during 1966—
1974, and increased to 54% for 640 additional nests during 1976-1989. Predators destroyed
241 (38%) clutches in the 19761989 period, with Common Ravens (Corvus corax) taking
63, raccoons (Procyon lotor) 43, coyotes (Canis latrans) 28, and unknown predators 107.
Most clutches lost to unknown predators were likely destroyed by coyotes. A total of 52
clutches was either abandoned, flooded, or infertile. The mean annual number of fledged
young from 1970-1989 was 31, and mean annual young mortality from hatching to fledging
was 84.4%. Of young fledged, a total of 438 broods contained one young and 91 had two
(¥ = 1.14). The 6.7% mean annual recruitment at Malheur between 1970-1989 probably
was responsible for a decline in breeding pairs, from 236 in 1975 to 168 in 1989. Received
17 Jan. 1995, accepted 15 May 1995.

Malheur National Wildlife Refuge, Harney County, Oregon (Malheur)
is an important Greater Sandhill Crane (Grus canadensis tabida) nesting
area. Cranes nesting at Malheur are affiliated with the Central Valley
Population (CVP) (Braun et al. 1975). An interspersion of meadow-marsh
and shrub-covered uplands provide excellent crane production habitat for
about 200 pairs (Littlefield and Thompson 1979, Littlefield et al. 1994).
Between 1977 and 1989, breeding pairs declined, resulting in a predator
management program being initiated in 1986. The principle predators on
eggs and prefledged young, coyotes (Canis latrans), raccoons (Procyon
lotor), and Common Ravens (Corvus corax) were removed by trapping,
toxicants (DRC 1339 for raven control), and shooting (Ivey 1990).

I studied crane productivity at Malheur from 1966-1989. Findings from
1966-1967 were presented by Littlefield and Ryder (1968) and 1968
1974 by Littlefield (1976). The objective of this study is to report annual
reproduction in Greater Sandhill Cranes (greaters) nesting at Malheur
from 1976-1989 and compare findings with earlier results (1966-1974).

STUDY AREA AND METHODS

Malheur Refuge is in the semi-arid northern Great Basin of southeastern Oregon. Upland
vegetation there consists of low shrubs dominated by big sagebrush (Artemisia tridentata).
The landscape has internal drainage systems and large wetland complexes occur, with one
of the largest being the Malheur-Harney Lakes Basin, where Malheur is located. About
12,200 ha of crane breeding habitat occurs within this 75,117 ha refuge. Normally in August,
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TABLE 1
GREATER SANDHILL CRANE CLUTCH SIZES FOR 19 YEARS BETWEEN 1966—1989, AT MALHEUR
NATIONAL WILDLIFE REFUGE, OREGON

Clutch size
X clutch
Year N 1 2 3 4 size
1966 52 4 48 — — 1.92
1967 56 5 51 — — 1.91
1969 80 3 77 — — 1.96
1970 67 2 65 — — 1.97
1971 74 6 68 — — 1.92
1973 35 4 31 — — 1.89
1974 33 — 32 1 — 2.03
1976 74 2 72 — — 1.97
1977 37 6 31 — — 1.84
1978 41 5 36 — — 1.88
1980 28 3 25 — — 1.89
1981 42 7 35 — — 1.83
1982 71 7 63 1 — 1.92
1983 62 8 53 — 1 1.90
1984 48 5 42 1 — 1.92
1985 32 1 31 — — 1.97
1986 60 9 5t —_ — 1.85
1987 46 4 42 — — 1.91
1989 36 3 33 — —_— 1.92
Total 974 84 886 3 1 1.92 (0.05)*
“(SD).

most cranes begin congregating at several barley fields and remain until they migrate to
California wintering areas in October and November (Littlefield 1992). Detailed descriptions
of Malheur are provided by Littlefield (1990).

Pairs were counted in 1970, 1975, 1978, 1980, 1982, 1985, 1986, and 1989 in March
and April. Breeding territories were surveyed until pairs were located or were determined
to be missing. I searched for nests in April and May. After a 30-day incubation period, nests
were revisited and fates assessed.

Using a 20X spotting scope, I counted fledged broods on refuge grain fields from a vehicle
in September before autumn cranes arrived. However, in the western portion of the refuge,
pairs often remained in mowed hay meadows, and they were counted in late September
from aircraft.

Recruitment is expressed as (number fledged young/fledged young + breeding adults) X
100. Long-term means reported were weighted by year. I used a ¢-test to compare fledging
success (young/pairs) for years with and without predator control.

RESULTS

During 19 years between 19661989, mean clutch size was 1.92 (Table
1). For 974 completed clutches, 84 (8.6%) contained one egg, 886
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TABLE 2
GREATER SANDHILL CRANE NEST FATES AT MALHEUR NATIONAL WILDLIFE, OREGON, 1976~
1989 (PERCENTAGE IN PARENTHESES)

Nest fate Nests lost to predators

Rac- Unk.
Year N Hatched Aband. Flooded Infert. Predated Raven coon Coyote pred.
1976 52 3567 O 0 12 163D 4 6 0 6
1977 50 23 (46) 0 0 12) 26 (52) 9 6 3 8
1978 55 19 34) 1(2) 10018) 12 24 (44) 7 5 5 7
1980 30 16 (53) 1(3) 2D 0 11 (37) 4 2 1 4
1981 31 15 (48) 0 0 2 14 (45) 5 2 0 7
19822 81 54 (67) 2(2) 0 1(D 24 (30) 8 2 3 11
19832 61 38 (62) 3(5) 3(5) 1(2) 16 (26) 2 5 5 4
1984 67 23 (34) 203 5() 3(5) 34 (51) 8 5 8 13
1985 50 24 (48) 1(2) 0 0 25 (50) 7 1 0 17
19867 60 40 (67) 2(3) 0 2(3) 16 (27) 2 2 1 11
1987 61 3567 23 O 3(5) 21(34) 4 4 0 13
1989 42 25@0) 2(5) O 12 14(33) 33 2 6

Total 640 347 (54) 16(2) 20(3) 16(2) 241(38) 107

[N}
o8}
N
w
[\
o0

2 Predator management programs in progress.

(91.0%) two eggs, 3 (0.3%) three eggs, and one clutch contained four
eggs (0.1%) (Littlefield and Holloway 1987). Nest success for 456 clutch-
es was 44% during 1966-1974 (Littlefield 1976). For 1976-1989 (ex-
cluding 1979 and 1988), 640 additional nests were examined and 347
(54%) hatched at least one egg (Table 2). Lowest nesting success was in
1978 and 1984 with 34%, and the highest success was 67% in 1976,
1982, and 1986.

Predators destroyed 241 (38%) clutches, including 63 by Common
Ravens, 43 by raccoons, 28 by coyotes, and 107 by unknown predators
(Table 2). Coyotes usually removed eggs and ate them at drier sites,
leaving little or no evidence at nests. Most clutches lost to unknown
predators were likely destroyed by coyotes. Predated nests annually
ranged from 26% (1983) to 52% (1977). Other lost clutches included 16
abandoned (2%), 20 flooded (3%), and 16 contained infertile eggs (2%).
Fertility rate for 711 eggs was 93.1%.

The mean number of young fledged annually from 1970-1989 was 31.
With intensive predator control, 68, 46, 50, and 43 young fledged in 1970,
1971, 1986, and 1987, respectively. Largest numbers fledged in non-pred-
ator control years were 43, 47, and 43 in 1972, 1976, and 1978, respec-
tively, and the fewest young fledged was two in 1973 and 1974 (Table
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3). Fledging success was higher in years with predator control than in
years without control (r = —2.56, df = 18, P < 0.05).

Average mortality from hatching to fledging was 84.4%, ranging from
66.5% (1970) to 98.8% (1974). Lower mortality was recorded in 1978
(70.1%), and in years with intensive predator control (1986—77.6%;
1987—78.4%; 1989—74.7%). Annual recruitment averaged 6.7% for
1970-1989 (Table 3). Lowest recruitment rates were in 1973 and 1974
(0.4%), 1975 (3.5%), 1985 (2.4%), and 1988 (1.6%); highest recruitment
was in years with predator control, including 1970 (12.6%), 1986
(12.1%), and 1989 (12.7%). A total of 438 broods with 1 young and 91
broods with 2 young fledged (¥ = 1.14) between 1970-1989; no broods
with 3 or 4 young fledged.

DISCUSSION

Mean clutch size at Malheur is generally similar to the 1.96 eggs per
clutch reported for cranes in Michigan (Walkinshaw 1973), 1.94 in Idaho
(Drewien 1973), 1.91 in Wisconsin (Bennett 1978), and 1.91 in California
(Littlefield 1995). Below average annual clutch sizes occurred at Malheur
in 1973 and 1977 when severe drought conditions prevailed; however, in
four other years, clutch sizes <1.90 occurred without obvious explana-
tion.

Crane nesting success at Malheur was mainly below those reported
elsewhere within the subspecies range. In Michigan, nesting success
ranged from 77 to 78.9% (Hoffman 1979, Walkinshaw 1981), 78% in
Idaho (Drewien 1973), and 84% in Wisconsin (Bennett 1978). However,
nesting success was higher than 44% recorded from earlier Malheur stud-
ies (Littlefield 1976) and 29.8% success at Sycan Marsh, Oregon (Stern
et al. 1987).

Improved nesting success (54%) at Malheur during 1976-1989 was
attributable to improved nesting habitat. Between 1974-1983, cattle,
which had excessively winter-grazed Malheur wetlands, were substan-
tially reduced in numbers (Littlefield and Thompson 1987), providing
residual vegetation for increased nest concealment. Although habitat im-
provement increased crane nesting success (Littlefield and Paullin 1990),
brood survival generally declined and recruitment was <10% except for
most years with predator control (Table 3). In 1972, toxicants (primarily
Compound 1080) used for coyote control were banned on federal lands,
and coyotes increased dramatically in southeastern Oregon (Willis et al.
1993). Radio-telemetry studies on flightless crane chicks at Malheur in
the early 1980s showed that coyote predation was primarily responsible
for low fledging success (Littlefield and Lindstedt 1992).

The 6.7% mean recruitment at Malheur between 1970-1989 was below
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TABLE 3
BREEDING PAIRS, PERCENT MORTALITY OF YOUNG FROM HATCHING TO FLEDGING, NUMBER OF
FLEDGED YOUNG, AND RECRUITMENT OF (GREATER SANDHILL CRANES AT MALHEUR NATIONAL
WILDLIFE REFUGE, OREGON, 1970-1989

Breeding No. fledged Percent young Percent
Year pairs young mortality recruitment®
1970° 235 68 66.5 12.6
1971° 235 46 80.7 8.9
1972 235 43 ND 8.4
1973 235 2 98.0 0.4
1974 235 2 98.8 0.4
1975 236 17 ND 3.5
1976 236 47 84.6 9.1
1977 236 27 85.5 54
1978 219 43 70.1 8.9
1979 219 39 ND 8.2
1980 221 34 84.9 7.1
1981 221 23 88.7 5.0
1982b 214 25 90.1 5.5
1983 214 39 84.8 8.4
1984 214 8 93.9 1.8
1985 186 9 92.6 2.4
1986° 181 50 77.6 12.1
1987° 181 43 78.4 10.6
1988 181 6 ND 1.6
1989 168 49 74.7 12.7
Xx (SD) 215(22.9) 31(18.8) 84.4 (94) 6.7 (4.0)

2 Recruitment = (no. young fledged/young fledged + no. breeding adults) X 100.
* Predator management programs in progress.

desired levels. I attribute low recruitment as being primarily responsible
for the declining number of nesting pairs at Malheur (Table 3). In 1970,
235 pairs occupied breeding territories and 236 in 1975. Low recruitment
began in 1973, but a decline in nesting pairs was not detected until 1978.
From 1978-1981, 219-221 pairs occupied territories, but pairs continued
to decline in the mid-1980s and by 1985 had decreased to 186, with only
168 pairs present in 1989 at the end of the study.

Low recruitment (4.5%) was reported for cranes at Sycan Marsh, Or-
egon (Stern et al. 1987), and for the entire CVP of Greater Sandhill
Cranes (5.6-6.1%). This is one of the lowest rates recorded for North
American cranes (Drewien et al. 1995). Greater Sandhill Cranes nesting
in the Great Lakes region (eastern population) have been increasing, and
recruitment rates have averaged 12-12.7% (Lovvorn and Kirkpatrick
1982, Drewien et al. 1995), while cranes breeding in the Rocky Mountain
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states (Rocky Mountain population) ranged from 9.4 to 12% in the early
1970’s (Drewien et al. 1995) and the population was increasing during
this period. Since 1986, recruitment has declined, ranging from 3.4 to
6.5%. Presently, this population is stable or slightly decreasing (Drewien
et al. 1995).

Even though other mortality factors are prevalent within the CVP nest-
ing in Oregon and California, the most important population limitation
appears to be low annual recruitment. With high predation on eggs by
Common Ravens, raccoons, and coyotes, and losses of young to coyotes,
few young fledge. Only in years with predator control have recruitment
rates exceeded those apparently necessary for population stability at Mal-
heur.

Due to longevity and deferred breeding age of adult Greater Sandhill
Cranes (Drewien et al. 1995), a decline in breeding pairs at Malheur did
not occur for a number of years. Although recruitment was extremely low
in 1973 and 1974, nesting pairs continued to increase through 1975 and
remained stable through 1977, followed by a slight decline and again
general stability through 1982 (Table 3). With attrition of older breeders,
pairs dropped abruptly in 1985, 12 years after declining recruitment was
first recorded. This indicates that caution is warranted when an increased
mortality factor is introduced into a sandhill crane population, as it may
take a number of years before higher mortality results in a decrease in
breeding adults.

A predator management program at Malheur was initiated in 1986 to
curtail the accelerated decline in breeding pairs. Excluding the severe
drought year of 1988, recruitment increased during control years. By
1993, the Malheur breeding population had rebounded to 230 pairs after
8 years of predator control (Ivey 1993).

Because of long-term annual monitoring of the nesting crane popula-
tion at Malheur, corrective measures were undertaken to reduce predation
on eggs and young. Had an annual monitoring program not been in prog-
ress, it would likely have been several additional years before the decline
was detected and corrective measures initiated. The U.S. Fish and Wildlife
Service continues to annually monitor breeding pairs and reproduction,
and if new problems are detected corrective management actions will be
initiated (G. L. Ivey, pers. comm.). Due to predator control, breeding pairs
in 1993 are presently near the peak number (236) recorded in 1975.

ACKNOWLEDGMENTS

The study was funded by the U.S. Fish and Wildlife Service. I especially thank J. E.
Cornely, B. D. Ehlers, G. L. Ivey, S. P. Thompson, and other Malheur refuge employees
who participated in the field work. Refuge managers J. C. Scharff and J. Mazzoni provided



Littlefield - DEMOGRAPHICS OF SANDHILL CRANES 673

time and support during the study, and H. E Duebbert, D. B. Marshall, and R. A. Ryder
were instrumental in first initiating crane studies on Malheur in the 1960s. I thank R. C.
Drewien for information and comments on several drafts of the manuscript and S. H. Bouf-
ford for assistance with statistical analysis.

LITERATURE CITED

BENNETT, A. J. 1978. Ecology and status of greater sandhill cranes in southeastern Wis-
consin. M.S. thesis, University of Wisconsin, Stevens Point, Wisconsin.

Braun, C. E., R. C. DRewieN, C. D. LITTLEFIELD, AND L. H. WALKINSHAW. 1975. Conser-
vation committee report on status of sandhill cranes. Wilson Bull. 87:297-302.

DrewieN, R. C. 1973. Ecology of Rocky Mountain greater sandhill cranes. Ph.D. diss,
Univ. of Idaho, Moscow, Idaho.

, W. M. BROWN, AND W. L. KENDALL. 1995. Recruitment in Rocky Mountain greater
sandhill cranes and comparison with other crane populations. J. Wildl. Manage. 59:
339-356.

HorrMmaN, R. H. 1979. Thickness and variability of eggshell of southern Michigan cranes.
Pp. 181-187 in Proc. 1978 Crane Workshop (J. C. Lewis, ed.). Colorado State Univ.
Printing Serv., Fort Collins, Colorado.

IvEY, G. L. 1990. Predator control to enhance the production of greater sandhill cranes on
Malheur National Wildlife Refuge, Oregon. Progress Report—1990, U.S. Fish and
Wildl. Serv., Burns, Oregon.

1993. Final report—Predator control to enhance production of greater sandhill
cranes on Malheur refuge, Oregon. U.S. Fish and Wildl. Serv., Burns, Oregon.

LiTTLEFIELD, C. D. 1976. Productivity of greater sandhill cranes on Malheur National Wild-
life Refuge, Oregon. Pp. 86-92 in Proc. Int. Crane Workshop (J. C. Lewis, ed.). Okla-
homa State University Publishing and Printing, Stillwater, Oklahoma.

1990. Birds of Malheur National Wildlife Refuge, Oregon. Oregon State Univ.

Press, Corvallis, Oregon.

. 1992, Autumn sandhill crane migration in southeastern Oregon. Pp. 47-53 in Proc.

1988 Crane Workshop (D. A. Wood, ed.). Florida Game and Fresh Water Fish Comm.,

Nongame Wildl. Program Tech. Report No. 12.

. 1995. Greater Sandhill Crane nesting and production in northeast California, 1988.

Western Birds 26:34-38.

AND G. D. HoLLowAay. 1987. The first record of a four-egg clutch for sandhill

cranes. Western Birds 18:131-132.

AND S. M. LINDSTEDT. 1992. Survival of juvenile greater sandhill cranes at Malheur

National Wildlife Refuge, Oregon. Pp. 21-31 in Proc. 1988 Crane Workshop (D. A.

Wood, ed.). Florida Game and Fresh Water Fish Comm., Nongame Wildl. Program

Tech. Report No. 12.

AND D. G. PAULLIN. 1990. Effects of land management on nesting success of sand-

hill cranes in Oregon. Wildl. Soc. Bull. 18:63-65.

AND R. A. RYDER. 1968. Breeding biology of the greater sandhill crane on Malheur

National Wildlife Refuge, Oregon. Trans. N. Amer. Wildl. Nat. Resources Conf. 33:

444-454.

, M. A. STERN, AND R. W. SCHLORFF. 1994. Summer distribution, status, and trends

of greater sandhill crane populations in Oregon and California. Northwestern Nat. 75:

1-10.

AND S. P. THoMPSON. 1979. Distribution and status of the Central Valley Population

of greater sandhill cranes. Pp. 113-120 in Proc. 1978 Crane Workshop (J. C. Lewis,

ed.). Colorado State University Printing Serv., Fort Collins, Colorado.




674 THE WILSON BULLETIN » Vol. 107, No. 4, December 1995

AND . 1987. Greater sandhill cranes and common ravens on Malheur Na-
tional Wildlife Refuge, Oregon: their history and relationship. Pp. 156-166 in Proc.
1985 Crane Workshop (J. C. Lewis, ed.). Platte River Whooping Crane Maintenance
Trust, Grand Island, Nebraska.

Lovvorn, J. R. AND C. M. KIRKPATRICK. 1982. Recruitment and socially-specific flocking
tendencies of eastern Greater Sandhill Cranes. Wilson Bull. 94:313-321.

STERN, M. A., G. J. PaMPUSH, AND R. E. DEL CarLO. 1987. Nesting ecology and produc-
tivity of greater sandhill cranes at Sycan Marsh, Oregon. Pp. 249-256 in Proc. 1985
Crane Workshop (J. C. Lewis, ed.). Platte River Whooping Crane Maintenance Trust,
Grand Island, Nebraska.

WALKINSHAW, L. H. 1973. Cranes of the world. Winchester Press, New York, New York.

. 1981. The sandhill cranes. Pp. 151-162 in Crane research around the world (J. C.
Lewis and H. Masatomi, eds.). Int. Crane Found., Baraboo, Wisconsin.

WiLis, M. I, G. P. KEISTER, JR., D. A. IMMELL, D. M. JoNES, R. M. PoweLL, anp K. R.
DuUrBIN. 1993. Sage grouse in Oregon. Oregon Dept. of Fish and Wildl., Wildl. Res.
Report No. 18.

ADVERTISEMENT FOR TISSUE COLLECTIONS POLICY
MUSEUM OF VERTEBRATE ZOOLOGY

The Museum of Vertebrate Zoology (MVZ), University of California, Berkeley has instituted
a formal policy for issuing grants of tissues or extracts from its collections. The policy
statement is now online and may be accessed through the new MVZ WWW server at the
following URL by clicking on the word “tissue” or its icon:

http://www.mip.berkeley.edu/mvz/
The policy may also be accessed directly at:
http://www.mip.berkeley.edu/mvz/fcpolicy.htmi
A written copy of the policy may be obtained by contacting:

Dr. Carla Cicero

Museum of Vertebrate Zoology

3101 Valley Life Sciences Building
University of California

Berkeley, CA 94720-3160

phone: 510-642-3567; fax: 510-643-8238
email: ccicero@violet.berkeley.edu



