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Abstract

Sandhill cranes have been recorded on Alaska breeding pair surveys since
1957. Observations have been expanded for area only providing mean
indexes of 2,200 for spruce-muskeg habitat, 26,500 for tundra habitat,
and 28,800 for Alaska. These indexes have been further expanded with
postulated wvisibility <correction factors for respective habitats
yielding mean populations of 23,100 for spruce-muskeg, 98,100 for
tundra, and 121,700 for Alaska. Significant positive correlations (r =
22, p <.,053 for indexes; r° = .27, p <.01 for wvisibility corrected
indexes) result when breeding pair survey data is compared with Nebraska
sandhill crane spring migration counts. The value of survey results
could be increased with additional effort. The data shows an increase
in the Alaska sandhill crane breeding population 1957-80, a 24 year
period of consistent standard aerial waterfowl survey effort.

Introduction

Six subspecies of the Sandhill Crane (Grus canadensis) have been
described from Cuba to northern Canada, through Alaska, and west to
northeastern Siberia. The smallest, the Lesser Sandhill Crame (G. c.
canadensis) 1s found in the summer from northeastern Siberia, through
Alaska, and mnorthern Canada to Hudson Bay. It winters from southern
California, east through Texas, and south into Mexico (Walkinshaw,
1973).

Since 1956 annual standard aerial waterfowl breeding pair surveys have
been flown in Alaska. These surveys are part of an international
program by the U.S. Fish and Wildlife Service and the Canadian Wildlife
Service to annually survey the major waterfowl production areas of the
United States and Canada. The data collected is used to set annual
waterfowl hunting regulations. Since 1957 sandhill cranes have been
routinely recorded along with waterfowl in Alaska. This report is a
summary and analysis of crane observations from 1957 through 1980.

We wish to thank John I. Hodges for his statistical advice and review,
Flyway Biologists Douglas S. Benning and Edgar L. Ferguson for their
counsel and review, Calvin J. Lensink for sharing his field notes and
review, Dirk Derksen for his review, and all the pilots and observers
who collected the data.

Methods

Currently elght survey crews fly, in total, approximtely 38,000 miles of
survey transects in 50 strata, providing a one percent sample of
approximately 1.3 million square miles of the major waterfowl breeding
habitat of North American (Figure 1). Surveys are flown in accordance
with the Standard Operating Procedures for Aerial Waterfowl Breeding
Ground Population and Habitat Surveys, Department of the Interior, U.S.




Fish and Wildlife Service and Department of the Environment, Canadian
Wildlife Service, April 1977 as reviged.

FMeg. 1 Transects and strata covered In the aerial waterfowl dreeding ground sUrveya.

The Alaska unit of the annual breeding pair survey program 1s subdivided
into 11 strata containing 96 transects with 224 segments each 16 miles
in length (Figure 2). Currently 10 strata (stratum 7 1s not flown)
containing 92 transects with 213 segments are flown annually. The 10
strata sample 79,400 square miles of the major high quality waterfowl
production habitat in Alaska. Vast areas of low density waterfowl
production habitat are not sampled. The Yukon Territory unit has been
flown by the Alaska crew since 1966. Stratum 12, the 0ld Crow Flats, is
a 1970 square mile area sampled with 3 trausects containing 8§ segments
each 18 miles in length.
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/ Fig.2. Tramsects and Strata Flown in the Alaska-Yukon Breeding Pair Survey

The current Alaska survey design is the result of the evolution of the
program. Intenslve waterfowl survey work began in Alaska in 1948, but
was conducted by various divisions of the U.S. Fish and Wildlife Service

and was basically exploratory. In 1955 the Alaska waterfowl survey
project was established with Henry Hanson as project leader until
1964, During this period the breeding ground survey became a

coordinated event producing reliable, comparable data. Jim King has
been project leader from 1964 until present, and has maintained the
standard survey format (Table 1). The survey i1s flown the same way each
year from mid-May to mid-~June, but has been delayed some years in some
strata due to late breakup.

Table 1. Alaska-Tukos - stratum dals sheet,

stratun

Survey Design 1 H 3 4 3 8 ? 8 ¢ i0 n "z Tatal
. Stratue 1-12

Squere siley in serete 2,200 3,500 §,300 10,800 3,400 4,100 0o 9,900 26,500 3,150 5,350 1370 an,rm
‘Squore wiles in soeple 49 53 13 10 " 32 L] 32 264 28 3 36 932
Limear ailed in zoople 180 04 8 3 178 9 169 %8 1,040 112 192 144 3,728
Mmber ol trsnsects (n zawple [ ] i 1 ﬂ ? 1o 3 1! 8 7 3 59
by af seprantd in semple 10 13 33 9 1s 7 11 i
Sxpunsion fector $5.000 73.000 70.438 139, 004 7. 2?3 51.250 18.000 107, m H 7 N m 137,504 115,458 %4, 7?2 -

The crew (pilot/observer and observer) record observations from a single
engine fixed wing aircraft, which has varied from a Piper Pacer on
floats to the currently used specially modified turbo Beaver on
amphibious floats (Table 2). Cranes have been recorded as singles,

pairs, and numbers in flocks of three or more. While the pre 1964 data
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was not collected. using exactly the same transects as the post 1964
data, expanded population figures are comparable.

Table 2. Alaska~Yukou bdreeding palr survey crews, 1957-1980.

Tear Crew Members Alreraft
57 Zansea~{rissey, 3Spencsr-Lrosby Piper Pacer—floats
Hansen-Switzer, Hansen—3uckley
38 Hansen-fdenzler, Spencar—Crosby Piper Pacer~floats, Piper Supercubd
Zangen~Johpson
359 - Bansen-%ing, Soeancer~Eansen Caszoa 180-floats
3 60 Hansea~Tremblay, Hansen-Xing Cassuna 180-floacs
261 Hansen-Zahn, Thayer-0ivioyld Ceasna L80~floats
62 Hansea~Wendler Cegsna 180~floats
83 Hangea~-Wendler Cessna 1830~floats
64 Lng-dunsen . Cesgna L30-amphidb floaty
85 ¥ing-Logcacter Cessua l80-amphid floacs
66 Xing=Shepherd Cagsna 180~gephid floats
87 ¥ing-81lliker, Xing-angon Standard Beaver-zmphib floats
King Shepherd
68 King-*oholr Standard Beaver-amphld {loats
69 ' Ring=Moholt Standard 3eaver-amphid floats
g70 King-Moholt Standard Beaver—amphid £loats
571 Kiog~Haddock Standard 3eaver-amphib floacs
T2 Fing-Timn Standard Beaver—amphib floacts
273 Ring-Sekora Standard Beaver-amphld £loats
274 King=-Tian Standard Beaver—amphib floacs
<75 og~Fortenberry Cesgna 183~amphib floarg
76 ing~Sarvis N Cessna 185-amphid floats
77 ¥ing-3arcouek Turbo Beaver-amphid floats
73 King~Conant Turbo Beaver-ampold flcacs
79 King~Caneat Turbo Beaver-dmphid floacs
30 Xing-Conant . Turbo Beaver-amphib floats
Results

The Alaska-Yukon sandhill crane observations have been expanded for area
only by stratum (Table 3). Subtotals for the spruce-muskeg interior
habitat (strata 1-6) and the treeless coastal tundra habitat (strata 8-
11) are included in a total Alaska index. An index 1s given for stratum
12, the 01d Crow Flats in the Yukon Territory, since 1966 and for the
Noatak Valley in Alaska 1957-1961.

i AT

Tehle 3. Alaska-Tukon - adjustad sandhil] cranme browding populabion :stim!&V. 1982-1930 {wstimates is thousamds},

Stratum 1957 1363 1957 1960 1961 1062 1963 1984 1965 [964 19647 1968 1969 1570 1971 1972 1573 1974 1575 1678 1977 1578 1979 1980 Avarsae.
1 Zenoi-Susiten ¢ o ¢ o 0 . © o0 9o X 0 .2 .2 .2 .4 6 @ .2 .2 6 0 0 [ 1
2 Rolchina 9 o ¢ 6 ¢ 8 o % 0 & @ @ 6 & o 6 ¢ o O G 8 4 o o @
3 Tasens-Euvkokwis g .4 3 % 2 5 ¢ 0 Lt o nito8 3 8 Ll 3 7 5
i Yokea Fiats 2N SN RS D S D LI T S S St R I VL S . BN DN 2 T I N S S SR 7
$ foodo Jdo20 2 4 3 & 0 .2 . 5 8 @ 8 6 8 L0 14 L1 0 Xtz A 5 12 .5
§ Loyebuk A 2 2 % 0 4 2 3 0 ] 3.2 3 8 0 4 3 4 2 0 3 & 8 .8 3
Subtotel-Interfor 4040 17 18 .8 L7 .2 8 L3 LS 22 32 2.2 43 1% L1 30 33 .8 7 58 23 U3 k2 o2
8 gristol Bay $.9 17 .8 31 25 0 7 L3 LS .3 50 1.9 2.9 47 L9 2.8 L4 2.0 2.0 4.6 2.8 47 5.2 2.5 2.4
9 Tukon Dalta 11,3 13,8 15.0 7.2 19.0 17,3 17.0 20,6 14.6 1.2 20.3 19.3 30.8 29.4 J1.§ 18.2 19.2 16.1 20.8 17.0 32.§ 29.0 9.3 6.3 0.8
10 Smard Peninsain .9 .8 31 35 1 LA L2 .3 L4 L0 224 2 10 L3 .2 T4 Ll N0 Lo L8 e 14 )8
11 fotzebee Sound 26 3 7 912 240 4 L2 T3 8 L0 9 9 13 L2 15 85 2 4 10 18 %8 A3 L5
Subtatal-Tendrs 2.6 18,4 19,6 14.7 24.8 18.9 19,9 20.0 18,7 16.3 24.3 25.8 36.7 36.0 36,5 22,0 23,6 22,2 26.4 23.0 39.1 35,1 561 H.5 6.8
TOTAL-aLaSKAS 22.4 20,4 71.3 15.7 25.6 70.6 20.1 23.4 20.0 18.4 26,5 28.8 18,3 40.2 40.0 26,1 26.6 25.5 7.2 23.7 45,1 3.4 8.6 I3 28.8
12 04 Crow Flats-Yukon - g .2 0 4 8 o0 ¢ ¢ o @ 9 & 0 L a
. hostak. Alaskz S 0 0 3 .8

1/ Actual sandhill crane cbservstions expended for ares only.
Larreat turvay coverigs.




Visibility correction factors to account for birds present but not
observed from the air are not available for sandhill cranes. There are
some indications of the magnitude of correction needed for air survey
data. The U.S. Fish and Wildlife Service conduted bird studies on the
Yukon Flats (stratum 4) in 1961 and 1962, for the Rampart Canyon Dam and
Reservoir Project. Crane densities of 1.53 and 0.71 per square mile
were determined on the ground with air to ground expansion factors for
special air surveys of 9.8 and 10.0 respectively for 1961 and 1962 (Cal
Lensink, pers. cogm.). He estimated 8,000 cranes present on the Yukon
Flats within stratum 4 boundaries, which when divided by the average
crane index of 687 for stratum 4 yields an expansion factor of 11.6 for
spruce-muskeg habitat. Ground plot work on the Clarence Rhode Natiomal
Wildlife Range in stratum 9 during June of 1967 and 1968 showed 9.54 and
9.26 cranes per square mile, respectively (Cal Lensink, pers. comm.).
Coupling these ground densities with comparable air survey data yields
expansion factors of 3.5 and 3.9, respectively, for tundra habitat.
Averaging the above gives a correction factor of 10.5 for spruce-muskeg
and 3.7 for tundra habitat. Crane indexes (Table 3) adjusted by these
expansion factors are presented (Table 4) and suggest a possible mean
crane breeding population of 121,700 (range 64,900-232,500) for the
areas consistently surveyed in Alaska.

Nebraska gpring and Alaska breeding ground survey populationm

Table 4.
estimates, 1957-1980 (astimaces in thousands).
Year Nebraska E/ Alaska Ef Alaska 2!
1957 180.0 22.4 88.3
1958 240.8 20.4 102.7
- 1959 147 .4 21.3 90.4
1960 125.9 15.7 4.9
1961 136.3 25.8 100.2
1962 142.8 20.6 87.8
1963 101.9 2041 75.7
1964 156.0 23.6 91.4
1963 80.3 26.0 82.9
1966 123.1 18.4 79.0
1967 126.0 26.5 113.0
N 1968 169,2 28.8 128.3
1969 153.0 38.9 158.9
1970 193.6 40.3 178.4
1971 207.3 40.0 171.9
1972 183.8 26.1 L17.7
1973 195.5 26.6 118.3
1974 171.6 25.3 116.8
1975 225.9 27.2 106.1
1976 150.3 23.7 32.5
1977 174.6 43.1 206.3
1978 152.0 7.4 134.1
1979 206.2 58.5 232.5
1980 228.4 37.8 161.6
Average 165.6 28.8 121.7

1/ 1980 Coordinated Anmeal Spring Sandhill Crane Survey, U.S. Fish and
Wildlife Serviee raport, submitted by Douglas S. Benning, June 16,
1980. -

Z/ Alaska breeding ground surveys, strata 1-6 and 8~11 (observatious
axpanded for area only by stracum).

3/ Alaska breeding ground surveys, strata 1-5 and 8-11 {observaticas

© ot expanded for area by stratum-and by pastulated wisibility correction
factors).
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Annual spring sandhill crane surveys in Nebraska's Platte and North
Platte River Valleys have been conducted since 1957 to monitor the
Central Flyway wintering sandhill crame population (Benning, 1980). The
results of those surveys and Alaska breeding ground surveys are
presented by year (Table &).

A major proportion of the sandhill cranes from Alaska winter in the
Central Flyway. A comparisou of the Nebraska spring migration survey
counts with Algska breeding ground indexes showed a significant positive
correlation (r .22, p < .05). This correlation is stronger (r
.27, p < .01) when the expansion factors are applied to these indexes.

- These results are depicted graphically (Figure 3).
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FIG. 3. MNEBRASKA SPRING AD ALASKA BP!;'EI}I&'*JG~ GROUND SAMTHILL CRAE SURVEY RESIATS, 1957-19%0.

1/ 1980 Coordinated Annual Spring Sandhill Crane Sarvey, U.S. Fish and
Wildlife Sarvics report, submitted by Douglas $. Benning, June 1§,

1380.

expanded for area only by stratum}.

2/ Alaska bdreeding ground surveys, strata 1-6 and 8-11 (obgervations

3/ Alaska breeding ground surveys, strata 1-6 and 3~11 (observations
expanded for area by stratum and by postulaced visidbilicy correctiocn

factors).




Discussion and Recommendations

Annual breeding ground surveys offer a second method for monitoring

sandhill c¢rane populations. There are many variables which have
affected both the Nebraska spring surveys and the breeding ground
SUTVEySs. The positive correlation between the surveys despite the

variables 1s encouraging, particularly since both surveys have been
flown independently. We could expect the correlation to strengthen as
survey methods are perfected. The value of the breeding ground survey
could be increased with additional effort.

Reliable standard visibility correction factors are needed for both
tundra and spruce-muskeg habitats to convert sandhill crane indexes into
reliable breeding population estimates for Alaska. These need to be
determined concurrently with standard breeding pair surveys in Alaska
" for best results.

Cranes are recorded as singles, pairs, or flocks of 3 or more, the same
as waterfowl. Basic ground work is needed to deterine how these
observations relate to the breeding population.

Alaska cranes migrate to both Pacific and Central Flyway wintering
areas. If units of breeding and wintering areas could be associated,
crane populations could be better monitored.

All sandhill crane breeding habitat in Alaska is not surveyed with the
annual breeding pair survey. The survey was desgigned to monitor major
duck breeding habitat and omits areas containing cranes. For example,
cranes were recorded annually 1957-1961 in the HNoatak Valley revealing
an index of up to 500 crames (Table 3) for this relatively small area
(500 square miles).

Original stratum boundaries and enclosed areas were determined from
small scale maps early in the Alaska survey program. More accurate
large scale maps are now available and stratum boundaries should be
redetermined.

Alr survey crews and type of survey aircraft used should be standardized
to the extent possible to enhance the comparability of data.

It appears that the Alaska breeding sandhill crane population has not
declined since 1957. Data shows an increase with peaks in 1969-1971 and
1977-1980. Survey data from other continental and Siberian sandhill
~crane breeding areas would provide additional insight. The Alaska-Yukon
survey crew will continue to monitor sandhill cranes with the standard
annual breeding pair survey. A ten year trend table for crane
observations will be provided in the annual report beginning in 1981.

-
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